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MPEANCNOBUVE
K CEAbMOMY
N3OAHUIO

FOHble paanonto6NTeNM-3TO0 MHOTOYUCAEHHbIA OTPAA
pebAT, MHTEePECYIOLUMXCA Paay0TEXHUKON

W 3NEeKTPOHWNKON, PafyoTexXHNYECKUM KOHCTPyMpOBaHUEM
u paguocnopTom. VM, cupawmm ceilvac 3a LUKONMbHOM
NapToii, paguontobuTeNsCTBO NOMOraeT 3aKkpennsTh Ha
NPaKTWKe 3HaHWA, MofMydaeMble B Knacce, npuobliaeT

K OOLLEeCTBEHHO MOME3HOMY TPYAy, pPacLUMpsaeT Kpyrosop.
Ji0603HaTeNbHbIM MasbuMLLKam W AeBYOHKaM, N0AAM
pasnnyHbIX BO3PACTOB W NpOGIeCCUid, MHOTOUNCAEHHBIM
paguoKpy>kKam 1 Kinybam, opraHusyembiM

B 06Le06pa3oBaTeNbHbIX LUKOAAX W BHELUKO/MbHbIX
YUPEXKIEHMAX, U npefHasHavaeTCca KHura «HOHbIi
pagmoniobuTenb».

Mepsoe ee n3paHve Bbiwo B 1951 rogy (B
M30aTeNbCTBE «DHEPIUS») U Cpasy >Ke 3aBOeBaso
MOMynApHOCTL Cpeau LUKOMbHWKOB. 3a MUHYBLUWE Gonee
yeM TPUALATb NeT KHUra 06HOBNSANAChH

¥ nepensgasanacb LWeCTb pa3 U BCerga nonb3oBaiacb

Y IOHbIX YuTaTeneli HeM3MeHHbIM yCnexoM. B Ka>kaom
nocnegytowemM M3gaHum yunTbiBaaUCh AOCTVXKEHUA
%a,U,VIOSHGKTpOHVIKI/I 1 ee U3MeHdAoLanca aneMeHTHaA
asa.

LLlecToe n3gaHue «kOHOro paguoniobuTens» Ha
Bcecolo3HOM KOHKypce Ha fydlliee nNpou3BefeHue
HaYYHO-TEXHWYECKON NMTepaTypbl, MPOBEAEHHOM

B 1980 r. BcecotosHbIM 00LLeCTBOM «3HaHWe», YA0CTOeHO
[vnnoma BTOpOA CTeneHu.

W BOT ouepefHOe, cefbMOe W3faHue 3TON KHUrW. B Hewm,
Kak 1 B Npefplayliyx U3aHusaX, YYTeEHbl NPeio>KeHus
1 NO>KenaHws, BblCKa3aHHble MHOTMMU YMTaTensaMu

B MMUCbMax M Ha KOH(IepeHUUsX HOHbIX pagvonobuTenei,
MPOBEfEHHbIX B Pa3MYHbIX ropofax CTpaHbl, Ha cneTax
IOHbIX TEexHWKOB. Kpome TOro, B HeM 3HaYUTE/ILHO
pacLUMpeHbl 1 O6HOB/NEHbI OMUCAHUS PAANOTEXHNYECKNX
YCTPOWCTB 1 NpubopoB, npefnaraemMblX UuTaTenaMm Ans
CaMOCTOATENLHOrO M3roTOBMEHUA. B Lenom >ke kHura
ABNSETCA 0600LLEeHNEM ONbiTa PafUOKPY>KKOB LLKO/

M BHELUKO/bHBIX YYPE>KAEHUA, C KOTOPLIMA
aBTOpP-00/bLUOK 3HTY3MAaCT PafnontobNTeNbCKOro
[BU>KEHNA-NOAAEP>KMBAET [aBHO [ENOBYH CBA3b.

MbI Gnarofapum OpraHu3aTOPOB U yYyacTHUKOB
UNTaTENbCKNX KOH(EPEHLMIA, aKTUBNCTOB

W HACTAaBHUKOB KPY>KKOB HOHbIX PaAMontoGUTenei, Bcex
uMTaTeNel, NpUCNaBWKX OT3bIBbl HA MPeAblayLie
U3aHus KHUr «HOHBIA paguontoGnTenb», N >KAeMm
OT3bIBbl U MOXKENAHUS N0 HACTOALLEMY M3LaHUI0.

Mucema npocum HanpasnaThb no agpecy: 101000,
Mocksa, lNMouTamT, a/a 693, u3gaTenscTBO «Paano
1 CcBsA3b», MaccoBasi pagvobmbmoTeka.

PepakumoHHasa konnerns MPB



tOHbIN OPYT!

3Ta KHUra—BCero nuwb Byksapb,
KOTOpbLIA MOMO>KET Tebe caenaTb
nepsble LWarn K no3HaHuio BosbLuoii
PagMoOTEXHUKN U ee
CNYTHULBI-3NEKTPOHNKA. HO ¥ Ha 3TOM
KOPOTKOM yyacTKe MyTu K 3aBeTHON
Lenm Tebsa 0XKu4alT 1 TPYAHOCTM,
KOTOpble NPUAETCA NPeojonesaTh, U,
KOHEYHO >Ke, pafocTu YCrexos.

CHavana 1 no3Hakomalo Tebs

C HEKOTOpPbIMUA COBbITUAMY, UMEIOLLUMU
NPSIMOE OTHOLUEHWe K UCTOpUU pagmo,
HaYHY CTPONTL W Halla>KMBaTb
NMPOCTEHbKWNE MPUEMHUKW, Ha MpUMeEpe
KOTOPbIX Thl Oyfellb NO3HaBaTb
a3byyHble UCTWHbI OCHOB 3EKTPO-

n pagmoTexHuku. He Tepsiics, ecim Ha
3TOM 3Tane Thl NOYYBCTBYELIb Cebs
MepBOKNACCHUKOM, Kak 3TO0 6bino
HECKO/bKO /IeT Hasaf, Korja Tbl Brepsble
nepeLLarHyn nopor LWKoMbl. 3aTeM
HauHeWb U3y4yaTb U KOHCTPYMpoBaTb
n3mepuTenbHble Npuéopbl, 6e3 yero
NPOCTO HENb3f MEepPexofnTb K OCBOEHMIO
bonee CNOXKHOI paguoannapaTypbl.
MoTom...

Bnpouem, He 6ygnem 3aberaTb Bhepes.
Bcemy cBoe Bpems. Ceiiyac >Ke 3anomHu
rMaBHOe: ecny Xoyelb CTaTb
paguonobuTeneM He Ha Cnosax, a Ha
Jene, Hakannueail 3HaHWsA, OMbIT,
BbipabaTbiBail B cebe ynopcTBO

W HACTOYMBOCTb B JOCTVXKEHWN Lienn.
He nacyii nepeg TpygHocTsamu. Torga Ha
TBOEM NYTW K MO3HAHWIO
UyLeCHULbI-PaANOTEXHUKN byaeT
OTKpbITa LUMpOKas fopora, npuieT
YBEPEHHOCTb B CBOMX CKnax, a OHa
HerpemMeHHO CTaHeT MPUHOCUTbL PafocTy
TBOPYECTBA.

Xenato Tebe Ha 3TOM nNyTW 6OMbLUNX
ycnexos!



BECEOA TMNEPBAA

NCTOKWM PAANO

Po>kzeHveM paguo 4enoseyecTBO 0653aHO
BbIJAOLLEMYCS PYCCKOMY Y4YeHOMY-(n3nKy
AnekcaHgpy CTenaHosuuy Monosy.
1306peTeHHoe UM 6GecnpoBOAHOE CPeACTBO
CBA3N 6bINO NOrMYECKUM  MPOAOMKEHUEM
N pasBUTWEM YYeHUs 00 3NeKTPUYecTBe,
NCTOpUS KOTOPOro YXOAUT B INyouHy Be-
koB. Ho B 3TOW mepBoil Gecege 1 He cobu-
patocb NocBsALaThL Tebs BO BCe OTKPbITYS,
MCCNefioBaHNA W BO BCe 3Tanbl npakTuye-
CKOr0 WCMONb30BAHNSA MArHWTHbIX U 3MeK-
TPUYECKUX SBNEHWIA NPUPOAbI, e>Kallmx
B OCHOBE pafMOTEXHUKU. 3TO 6bIN0 Obl
C/MLIKOM [/IMHHO U1, MO>KET 6blTb, fadke
CKY4HO ceiiyac ana Tebs. H pacckarky
/ML O CAMOM [NaBHOM, Ha MOVA B3rnag, 13
3TOil uCTOpUK, O Hanbonee Ba>KHbIX SB/e-
HUAX NpUpobl, 6e3 3HaHUA KOTOPbIX Thbl He
CMOXKeLLb OLEHUTb W TOMKOM OCMBICAUTH
paboTy fake camoro NpocToro pagnoTex-
HWYECKOro YCTPONCTBA.

13 INYBHbI BEKOB

OTKpbITUE 3NEKTPUUECKMX SBNEHUI NereH-
Aa NpUNUCLIBAET MyapeiLlemMy 13 MbICU-
Teneil gpesHein peummn Panecy, XuBLLEMY
6onee OByX ThicAYeneTWiA Hasag.

Ewe B Te BpeMeHa B OKPECTHOCTAX
[lHeBHereyeckoro ropoga Marxesuna nto-
AN Haxogunu Ha Gepery Mops KameLlkw,
NPUTATUBABLUVE JIETKNE XXeNe3Hble Mpej-
MeTbl. M0 MMeHn 3Toro ropojga Mx Hasbl-
Ba/IM «MarHmMTamm» (BOT OTKyfda MpWLLIO
K HaMm CflI0BO MarHuT!). danec xe Haxoaun
N apyrve, He MeHee TauHCTBEHHbIE KaMelll-
Kv, K TOMY € KpacuBble U nerkve. 3Tu
npvBfeKaTe/bHble Aapbl MOPS He NPUTATU-
Ba/IM, KaK MarHWTbI, Xene3HbIX NpesMeTos,
HO 00nafann He MeHee JH60MbITHLIM
CBOWCTBOM: €C/IN NX HaTMPa/IN LUEPCTAHOM
TPANOYKON, TO K HUM NpUAMNaIMA NyLIWH-
KW, NIErKMe KYCOYKW CyXOro Jepesa, TPasbl.
Takne KawmellKu, BblbpacbiBaemble MpUIn-
Bamu 1 BOSHaMM MOpeid, Mbl ceilyac Hasbl-
BaeM aHTapem. ' XK€ TPEKN SAAHTapb
HasblBaM 3nekT96M. OTcloga U obpa-
30Ba/I0Cb BMOCNEACTBUM C/IOBO 3MeKTpuYe-
CTBO.

OTO VHTepecHOe AB/IEHWE MPUPOLbI, Ha-
3blBaEMOe 3MeKTpu3auneili Ten TpeHueM,
Tbl MOXellUb HabnpaTb, He OTNPaBAsiCb
K MOPK Ha MOUCKM KYCOYKOB OKaMeHeB-
Lueli CMO/bl MCKOMAaeMbIX pacTeHUi-AHTa-
ps. HaTpm nnacTMaccoBytO pacyecky Luep-
CTSHOIN TPANOYKO/ M NOAHECU ee K Mefl-
KUM KycO4Kam TOHKol 6ymaru (puc. 1,a):
OHWM MIHOBEHHO MPUAUMHYT K HasNekTpu-
30BaHHOM pacuyecke, a 4epe3 HEKOTOPOe
Bpems onagyT Ha cTon. lMogHecu Hasnek-
TPM30BaHHYH pacyecky K Bosiocam. Bo-
NOCbl TOXE NPUTSAHYTCA K pacuyecke, 4To
MHOT @ MOXKET COMPOBOXAATLCA AaXKe Mo-
AB/IEHVEM MCKP-CBEPXMUHNATIOPHBIX MOJI-
HUA.

MpoBeay eLle 0AWH onbIT. Ha ABa cyxux
CMMYeYHbIX KOPOOKa MOMIOXKM HacyXo Mpo-
TepToe CTEK/0, @ NOA HEro-Te e KyCcouku
TOHKOM GymarL,. Cnoxu LepcTaHylo Tps-
MOYKy TaMMOHOM W HaTupali UM CTEeK/10
cBepxy (puc. 1,6). Tbl yBMAMLIbL, KaK 3a-
NpbIratoT, 3anasawyT nog CTEK/I0M Kycou-
Kn 6ymaru! XoTa v BbIrSguT 370 Kak (ho-
KYC, HWYEro 3arafO4yHoOro 3fecb HeT: Ha-
TepTble LUEPCTAHON TPAMOYKOlM pacyecka
WA CTEKNO MPUOGPETAIOT 31EKTPUYECKNI
3apag, 6narogaps KOTOPOMY OHW, Mogo6-
HO MarHuTy, NMpUTATMBAIOT JIErKMe Kycou-
KU 6ymaru, BOMIOCUHKM.

Ho Hu gpeBHWe rpeku, HU Opyrue Mbic-
mTenu n mnocogbl Ha NPOTSXKEHUE MHO-
rMX CTONETUA He MOrAM O6BACHUTL 3TO
CBOWCTBO AHTaps u cTekna. B XVII B. He-
MeLKoMy yyeHoMmy OTTO [epuke yaanocb
CO34aTb 3MEKTPUYECKYID MallvHy, W3Bne-
KaBLUYIO M3 HAaTMPaemoro Liapa, oTAMToro
N3 Cepbl, 3HAUMTESIbHbIE UCKPbI, YKOMbI KO-



Puc. 1. HasnekTpusoBaHHasa pacyecka NpuUTaru-
BaeT MyLUMHKMK, BOMOCKMK, Kycouku bymaru (a);
rnoj 3NeKTPU3YIOLLUMCSA CTEK/IOM KyCOUYKKU 6y-
Marm «TaHuyloT» (6)

TOPbIX MOFN GbITb AaXKe 60/1E3HEHHBIMU.
OfHako pasragka TallH «3/1eKTPUYECKOM
XXMIKOCTW», KaK B TO BPeMS Ha3blBa/M 3TO
3NeKTPUYECKOE fAB/MEHME, He Oblna Torga
HaiaeHa.

B cepeguHe XVIIB. B T0nnaHgunm,
B Jle\leHCKOM YHMBEpPCUTETE, Y4eHble Ha-
WM Cnocob HaKOMMIEHUA 3NeKTPUYECKMX
3apagoB. TakuM HakOMUTENEM 3MIeKTpuYe-
cTBa bblna «eigeHcKas 6aHka» (Mo Hasea-
HUIO YHWBEPCUTETA)-CTEK/SAHHBIA  cocyf,
CTEHKN KOTOPOrO CHapyXv ” W3HYTpK
OK/eeHbl CBUHLOBOW (honbroii  (puc. 2).
NeligeHckas 0GaHKa, MNOAK/IOYeHHas 06-
KNagKaMu K 3/1EKTPUYECKON MalluHe, MO-
r/ia HakanMBaTb W JONI0 COXPaHsiTb 3Ha-
ynTeNbHOE KOMMYECTBO 3/eKTpuyecTBa. Ec-
N ee OOKMagKnW COEAMHANIN  OTPE3KOM
TO/ICTOW MPOBOJIOKK, TO B MeCTe 3amblKa-
HUS NPOCKaK1Basia CU/ibHas 1UCKpa U HaKo-
M/EHHBIA 3NEKTPUYECKNIA 3apsf MIHOBEH-
HO wncyesan. Ecim ke 06KnagKu 3apskeH-
HOro npwbopa CoeAMHANN TOHKOM MpPOBO-
NIOKOMA, OHa BbICTPO HarpeBanach, BCMbIXW-
Ba/la U MnaBWiacb, T.e. Neperopaia, Kak
Mbl 4acTO FOBOpMM ceitvac. BbiBog mor

6

ObITb OfUH: MO NMPOBOJIOKE TEYET 3/1EKTPU-
YeCKMA  TOK, WCTOYHWKOM  KOTOPOro
ABNAETCA 3MEKTPUYECKN 3apshKeHHas neit-
[eHckas 6aHka.

Celivac nofo6Hble NpMbOpbI Mbl Ha3bl-
BaeM 3/IeKTPUYECKUMMN  KOHAEeHcaTopamu
(CnoBO «KOHAEHCATOP» O3HAYaeT «CryCTu-
TeNb»), a UX He COeAMHAIOLLMECH MeXay
cobon  MosiocKm (§0ﬂbrl/l-06Kﬂa,qKaMl/l
KOH/IeHCaTOpOB.

Bonee coBepLUeHHbI, @ FNaBHOe MOYTH
HEeMpePbIBHbIA WCTOYHUK 31EKTPUYECKOTO
Toka n306pen B koHue XVIII B. nTanbsH-
CKWin hm3nk AnekcaHap Bonbta. Mexay
He6OoNMbLINMK ANCKaMU U3 Men N LMHKa
OH MOMELLAT CYKOHKY, CMOYEHHYIO pacTBo-
poM kucnotbl (puc. 3). Toka npoknagka
BNaXKHasA. “’exagy AMcKamMu M pacTBOPOM
npour 71 XUMWYECKas peakuus, co-
3pato Al B MPOBOAHMKE, COEAMHAIOLLEM
OucKun, cnabblii anekTpuyeckmid Tok. Co-
e[HAA napbl AWCKOB B 6aTapero, MOXKHO
ObINI0 NOyYaTb YXKe 3HAYMTENbHBIA 3/1eK-
TpUYeckunidi Tok. Takue GaTapen HasbiBaIU
«BOMIbTOBbIMW CTON6aMU». OHM-TO U NO-
JOXWU/IN HaYau10 3/1EKTPOTEXHUKE.

Puc. 2. NeiigeHckas 6aHKa-KOHAeHcaTop

Mpoknagka LinHk(-)

MeBb(+)

Puc. 3. 9nemeHT BonbTa



MoAo6HbIA WCTOYHMK TOKA Mbl Hasbl-
BaeM Ta/lbBaHUYECKUM  3MEMEHTOM-MO
umeHn Jlynmku [anbBaHW, OTKPbIBLLENO
SIB/IEHNE 3MEKTPUYECKOr0 TOKa, a Coefu-
HEHHble MapansieNlbHO WM Noc/efoBaTeb-
HO 3M1IEMeHTbI-6aTapesMu raslbBaHU4ECKUX
3/1EMEHTOB.

MpakTka MoKasana, YTO CYLIeCTBYHOT
[Ba Buaa anekTpuyectBa. OfMH M3 HKX,
COOTBETCTBYIOLUMIA 3MIEKTPUYECKOMY 3aps-
[y MeJHOI NNacTWHbI, CTa/lM YCMIOBHO Cuu-
TaTb MOJIOXKNTE/IbHbIM, & BTOPOA, COOTBET-
CTBYHOLWIA 3apsidy LMHKOBOW NIacTUHbI—
oTpULaTe/bHbIM. B COOTBETCTBUM C 3TUM
MepByH NAACTMHY-MOMKOC UCTOYHMKA TO-
Ka-CTa/IM Ha3blBaTb MOMOXKUTENbHLIM 1
0603Ha4aTb 3HaKOM «+», a BTOPOW no-
NoC-0TpULATENbHBIM 1 0603HaYaTh 3Ha-
KOM «—», YC/IOBHO CTafn TaKKe CUMTaTh,
YTO TOK TeYeT OT MOJSIOKUTENBHOIO K OT-
puyuuatenbHOMy Montocy anemeHTa unmn 6a-
Tapew.

[eCb 51 BbIHYXK/EH 3a6eXaTb HEMHOro
Bneped, 4To6bl OTBETUTbL Ha BOMPOC, KO-
TOpbII, BEPOSITHO, Y TEBS YXKe BO3HUK: YTO
TaKoe 3MIEKTPUYECKUIA TOK?

SATNMAHEM B MNKPOMWP

JNEeKTPUYECKUiA TOK-3TO YMOpPsSA0YEHHOE
[BVDKEHME 3IEKTPUYECKMX 3apsaoB. YTobbl
pa3obpatbCAd B 3TOM SBNEHUM MPUPOLH,
Ham MpUOETCA MbICNIEHHO MPOHUKHYTb
B MVUKPOMUP BELLECTBA.

BeLectBOM, UM MaTepuweid, HasblBalOT
BCE TO, M3 Yero COCTOAT BCE CYLLECTBYIO-
Wue B nNpupofe MpeaMeTbl, Tena
TBepAble, XUaKve, razoobpasHole. Bce oHU
06pasytoTcs U3 aToMoB. ATOMbI Ype3Bbl-
YaliHo Masibl. EAMHMLA ANVHBI MUNTUMETP
COBEPLLEHHO HenpurogHa Ana ux usmepe-
HWA, TaK KakK OHa CNMLWKOM Benvka. He ro-
OUTCA ANA TakMX U3MEPEHUIA HW ThICAYHAA
Jonsa MUNIMMeTpPa-MUKPOH, HU MUIU-
MWKPOH, KOTOPbIA B TbICAYY pa3 MeHbLUe
MUKpOHa. [oaxoauT ToMIbKO AecsaTas 4oNns
MUNIUMUKPOHa. [lnameTp aTtoMoB pas-
NINYHBIX BellecTB cocTasnsetr ot 0,1 go
0,4 Hm (10°°10 m = 0,1 HM). Opyrumu cno-
BaMM, Ha y4acTke A/IMHOMA 1 CM MOryT CBO-
604HO pasmecTuTbes OT 25 o 100 miH.
aToMOB.

Hekorpa npegnonaranu, 4To aTtoM—
Mefnbyaillas HegenuMmas 4acTuua Belle-
ctBa. C/OBO «aTOM» W O3HayaeT «Heje-
NVMBIA». HO BMNOCNEACTBMUN Yy4eHble Y3Ha-
NN, YTO U aTOM COCTOUT U3 Bonee MeNKnxX
yacTiu. B ueHTpe atoma no6oro Belye-

CTBa HaxoamuTca AAPO, pasMepbl KOTOPOro
npvmepHo B 100 TbiC. pa3 MeHbLUe pa3me-
poB camMoro atoma. A MOTOM OKa3aioCh,
YTO W A4PO COCTOUT U3 eLle 6osee MeIKUX
4acTuL, KOTopble HblnM Ha3BaHbl NPOTOHA-
MW W HeNTpoHamu. B HacTosllee Bpems
YUeHble YCMeLHo paspyLuatoT, Uiu, Kak ro-
BOPAT, PacLLennsoT s4pa aToMOB 1 Nony-
YaloT OFPOMHYIO CKPbITYIO B HUX 3Hep-
rMI0-aTOMHYH. Ha aTOMHbIX 3neKTpo-
CTaHUMAX 3Ta 3Heprus npespaLlaeTcs
B 3HEPrui0 3/MeKTPUYECKOro Toka. ATOM-
Has 3Heprus MpuBOLMT B [ABMXKEHUE MOP-
CKve Kopabnu, Harmpvumep NieoKoNbl, NoA-
BOAHbIE NIOAKM.

ATOM MOXHO MPeaCcTaBUTb Kak MUp MU-
KPOCKOMWUYECKMX YacTul, BpaLLatoLLIMXCS
BOKPYT CBOeii OCM 1 OfHa BOKPYT APYroi.
A B LEHTpe 3T0ro MMKpOMMPa HaxoauTces
N10THOE, MacCMBHOE ALPO, BOKPYr KOTO-
poro ob6palatoTcs BO MHOro pas elle 60-
Nlee Menkue, YeM £4pOo, YacTULbI-3/1eK-
TPOHbI. JMIEKTPOHBLI 06PasyoT 06010UKY
aToma.

Kakosbl pasmMepbl 3/1EKTPOHOB?
UpesBbluaiiHO Manbl. Ecnn 6ynaBouHyto
rO/I0BKY MbIC/IEHHO YBENMYUTL A0 pasme-
pa Haweli nnaHeTbl 3eMau, TO MpY 3TOM
KaKabliA aTOM MeTanna, M3 KOToporo cfe-
naHa 6ynaBska, yBennuuncs 6ol 40 pasmepa
wapa gnameTpom 1 M. 1 BOT B LeHTpe Ta-
KOro (haHTaCTUYECKM YBE/IMYEHHOro aToma
Mbl yBUZenu 6bl ero g4po-Lapuk pasme-
pOM B TUMOrPadiCKyto TOUKY, BOKPYT KOTO-
poro Bpawlanucb Obl efe 3amMeTHble Mbl-
JMHKM — 3/1EKTPOHB.

Ecnm Tbl 3axoyellb Yy3HaTb pasmepsbl
3MIEKTPOHA, Pa3fenn yncio 3 Ha eauHuLy
¢ 12 Hynamu. Monyyniib NpUMepHbIA ava-
MeTp 3/1eKTPOHA, BbIPWKEHHbIA B MUNN-
meTpax.'

ONEeKTPOHbI YaCcTO Ha3bIBAKOT «YacTuLa-
Mu». OfHaKO 3TO He crefyeT MOHWMATb
B TOM CMbICMe, YTO 3/IEKTPOH MNpeacTa-
BNISET COOOM HEeYTo BPOAe TBEPLOrO KO-
MOYKa WM wapuka. Mo coBpeMeHHbIM
MpescTaBfeHNs M 3/1eKTPOHbI MOXHO Yno-
[06VTL 0b6naykamM, OKpy>KalowyM aToM-
HOe S4p0 M o6paLLaroLLMMCA BOKPYT Hero.
DNEeKTPOH Kak bbl «pa3masaH» no 060/104-
ke artoma. OfHaKo [N  HarisAaHoCTy
0OBACHEHNSA  (PU3NYECKWX SABMEHWUM NpK-
pOAbl 3MEKTPOHbI YaCcTO YC/I0BHO, Kak Obl
CUMBOJIMYECKM, N300PaKAIOT Ha PUCYHKaX
B BMAE LUAPWKOB, BpaLLAIOLLMXCA BOKPYT
aTOMHOro fpa nofjo6HO WMCKYCCTBEHHbLIM
CMYTHUKaM BOKpPYr 3eman. 3Toro 6ygem
NPUEEePXXUBATLCA U Mbl.

B atome KaX[oro XMMMW4Yeckoro 3anemMeH-



Ta YMCNO 3MEKTPOHOB CTPOrO OMNpefenéH-
HO, HO HEOAMHAKOBO /1A Pa3HbIX XUMUYe-
CKuX anemeHToB. Camyto MPOCTYHO KOH-
CTPYKLMIO MMeeT aToM rasa BOAOpOja-
€ro 060/104Ka COLEPXKUT BCEr0 OAMH 3feK-
TPoH (puc. 4,a). O6onoYKa aToma renus
(3TUM ra3oM HanonHAT TPYOKM Ons CBe-
TALWWMXCA KPacHbIM CBETOM BbIBECOK, pe-
K/TaMHbIX Hagnucell) MMeeT ABa 31eKTpoHa
(puc. 4,6). ATOMbI  ApYyrux XUMUYECKUX
3/IEMEHTOB COZepXXaT 60/bLUe 3/1eKTPOHOB,
MpuyemM WX  3M1eKTPOHHbIE  060/I0UKU
MHOrOC/IOMHbI. ATOM KWCOpo4a, Hanpu-
Mep, MeeT BOCeMb 3/IEKTPOHOB, pacrnoso-
XEHHbIX B [ABYX C/0AX: B MepBOM-BHY-
TPeHHeM, BIVXKHEM K AAPY, CI0e OBUXYTCSH
[lBa 3/1eKTPOHa, & BO BTOPOM, BHELLIHEM,
LwecTb (puc. 4,B). Y KaXKaoro atoma xene-
3a M0 26 3/1IEKTPOHOB, a Y Kaxoro atomMa
Meanm no 29. Y atomMoB >Kefesa U Meau
3NEKTPOHHbIE 0600UKM YETLIPEXCNOHBIE:
B MepBOM C/l0e-ABa 3/1eKTPOHa, BO BTO-
poM WK TpeTbeM MO BOCEMb, a Bce
OCT&/IbHbIE 3/IEKTPOHbI BO BHELUHEM, YeT-
BEpTOM Crioe.

ONEKTPOHbI, HaXOAALMEC BO BHELUHEM
cnoe 000/04YKM aToMa, HasbiBalT Ba-
NEeHTHbIMW. 3arnoMHU: BaNeHTHble. Mbl He
pa3 6ydgeM BCMOMMHATb O B&IEHTHbIX
3MeKTPOHAaX, 0COBEHHO KOraa nonger pas-
roBop O MONYNPOBOAHWUKOBLIX MpUBOpax.

O uucre 3MeKTpPOHOB B aromax pas-
JINYHBIX BELLECTB Tbl MOXELUb Y3HaTb U3
Tabnmubl XMMUYECKUX 3/IEMEHTOB, COCTa-
B/IEHHOWN BEMMKMM PYCCKMM YueHbIM Jmu-
Tpuem ViBaHOBMYeM MeHaeneesbiM. 3la
Tabnmua MMeeTcs,B XMMUYECKOM 1 (hun3m-
YeCKOM KabuHeTax TBOeW wwkonbl. [Moka
e 3arMOMHM: YMCNo NPOTOHOB B fAPe aTo-
Ma BCerja paBHO TOMY YWCNY 3/1EKTPOHOB,
KOTOpOe [AO/MKHO OblTb B 3/1EKTPOHHOM

a)

060/104Ke aToma [JaHHOro! BeLlecTBa.
Kaxkgblii MpOTOH aTOMHOrO sapa Hecet
MONOXUTENbHBIA (+) 3MeKTpUYeckuidi 3a-
psg, @ KaKAblii 3MeKTPOH aTOMHOI 060-
NOYKM-OTPULATENbHBIA (—) 3neKTpuye-
CKWA 3apaf, paBHblli 3apsafgy MpOTOHa.
HeTpoHbI, BXOAALLME B COCTaB aTOMHOIO
f4pa, He HeCcyT HMKaKoro 3apsja.

Thbl, KOHEYHO, He pa3 3abaBnsAncsa NoaKo-
BOOOpPa3HbIM MarHWTOM. Befp TOMbKO Cy-
LLeCTBOBAHWEM HEBUAMMOrO MarHWTHOro
nons, MPOHM3bIBAIOLLENO0  MPOCTPAHCTBO
BOKPYT €ro roJsitocoB, MOXXHO O6BACHUTH
ABMIEHVE TMPUTATUBAHMA UM XKENEe3HbIX
npegmeToB. bnarogaps aTOMy MO0 MOX-
HO, HampuMep, 3aCTaBUTb MBO3/b AepXKaTb-
CA Ha CTO/e BEPTUKANIbPO, He Kacasacb ero
MarHMUTOoM. A ecnnm nonpo6oBaTb coeau-
HWUTb [Ba MarHmMTa OgHOMMEHHbLIMU MOSIHO-
camun? OHu 6yoyT oTTasIKmBatbca! A pas-
HOMMEHHbIMW? B 3TOM Ccnyyae nosochkl
MarHUTOB MPUTAHYTCA W NPUIUMHYT Apyr
K apyry. MNMofo6HbIM 06pa3oK BedyT cebs
N 3NeKTPUYecKne 3apsafbl: OLHOMMEHHbIe
3apsAabl OTTA/IKMBAKOTCA, 8 PasHOMMEHHbIe
MPUTATMBAIOTCA.

Ecnun 3neKTpoHbl MMerT 3apsag, npotu-'
BOMOJIOXHBIA MO 3HaKy 3apsgy MpPOTOHOB,
3HAUNUT, MeXIy HMUMU B abOMe BCe BPeMs
[eliCTBYIOT 3/1IEKTPUYECKME CUNbl, YAEPXU-
BatOLLMe 3/IEKTPOHbI BO3/le CBOEro fApa..

«A TMOYEMYy 3/1eKTPOHbI He MajaroT Ha
A0PO?»-CNPOCULLb Tbl. MOTOMY, UTO OHU
BpAaLLaroTCA BOKPYT f4pa C OrPOMHOW CKO-
pocTblo. He nagaet Xe Ha 3emnto JlyHa,
X0TS 3emMns U NPUTATUBAET CBOEr0 BEYHO-
ro CrnyTHYKa.

MockonbKy B atome CyMMapHblii oTpu-
LaTeNbHbIi 3apag BCeX 3M1EeKTPOHOB paBeH
CYMMapHOMY  TMOJIOXWUTENbHOMY  3apagy
BCEX [MPOTOHOB, aTOM BHELUHE He npo-

Puc. 4. CxemaTn4ecKoe yCTPOICTBO aToMa Bogopoga (a), renuvs (6) u kicnopoga (8). OpbuTbl 3nek-

TPOHOB M306padKeHbl B OAHOM NI0CKOCTY
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AB/ISIET HUKAKMX 3/IEKTPUYECKMX CBOIACTB.
[0BOPAT, YTO TaKol aToOM 3/1eKTPUYECKN
HeinTpaseH 3TO BHYTPUATOMHOE CBOWCTBO
MOXHO CPaBHUTbL C TaKMM SBIEHNEM: €C/N
Ha [1Be YallKy BECOB MOMOXKUTL N0 OfUHa-
KOBOMY YMC/y KOMEeYHbIX MOHET, BEChl BY-
OyT B paBHOBECUW. BaneHTHblE 3MEKTPOHBI,
Haxogslmecs Ha Haub6onblnem yganeHwn
OT £4pa, YAepXuBaloTcA sApoM crabee,
uem 6onee 6nM3KMe K Hemy. [pu pas-
JINYHBIX BHELUHWX BO3AEACTBUAX, Hanpu-
Mep MpW HarpeBaHWW, HATUPaHUU UK NOj,
B/WSIHUEM CBETa, BalEHTHbIE 3MEKTPOAbI
HEKOTOpbIX BELLECTB MOFYT MOKMAATb CBOM
aToMbl U JaXe npegenbl Tena, B KOTOpble
OHMW BXOAMAW. Takune 3NeKTPOHbI, MOKNHYB-
LUKie CBOW aTOMbI, Ha3blBatOT CBOGOAHBLIMM.

A 4TO Xe NPoUCXOAUT C aTOMOM, noTe-
PABLUMM OAWMH WIN HECKO/bKO 3/1eKTpO-
HOB? Ero BHyTpeHHee 3/IEKTPUYECKoe pas-
HOBecMe HapyllaeTcs. B Hem HaumHaeT
npeo6naaaTb MOMOXKMWTENbHLIV 3apsag aapa
M aTOM B LE/IOM CTaHOBMTCA MOMOXU-
TeNbHbIM. Takoli aToOM Ha3blBalOT Mono-
YKUTENbHbIM WOHOM. B 3TOM cnyuae OH,
KaK 1 MarHuT, CTPEMMUTCSA MPUTAHYTL K Ce-
6e okasaBLUMEeCs M06MAM30CTM CBOOOAHbLIE
3NEKTPOHbI UM «0TOBPaTb» KX Yy COcef-
HMX‘aTOMOB, 4TOOblI BOCMO/IHUTL MOTEPH
n'  cHoBa cTaTb 3NEKTPUYECKU
HeMTpaibHbIM. A €Clii B 3NEKTPOHHOVA
060/104Ke aToMa NOSIBUTCA NULLUHWIA 3MeK-
TpoH? Takoil aTom 6yfgeT nposBAATbL
CBOICTBA OTPULLATENILHOTO 3apsga. JTO
OyLeT Y>Ke 0TpuULaTebHbIiA MoH. [Mpy nep-
BOV )X BO3MOXHOCTMW OH BbITONKHET JINLLI-
HWIA 3NEKTPOH, YTOOLI BHOBb CTaTb 3MeK-
TPUYECKU HEeNTpanbHbIM.

, «PofiCTBEHHbIE» aTOMbl UM aTOMbl pas-
HbIX XUMMWYECKUX 3MEMEHTOB, COEAUHSACH,
obpasyloT Monekynbl. Bopopog, Hanpu-
Mep, 00bIYHO COCTOMT M3 MOJIEKYN, B Ka-
XOYH U3 KOTOpbIX BXOAWT MO [Ba BOAO-
pofHbIX atoma. lMpy 3TOM 3MeKTPOHHbIE
060M104KM  060MX aTOMOB  C/MBAKOTCA
(puc” 5). B Takoii Monekyne o6a 3nekTpo-
Ha ABWXKYTCA BOKPYT [BYX aTOMHbIX fifep.
34ecb Yxke Henmb3f pasiuynTb, Kakon U3
3M1EKTPOHOB  KakoMy ©3 [ByX aTOMOB
npuHagnexut. Ecan xe aBa atoma BoOfo-

o e
g\e _—“ _//Q

Puc 5- Ipwn coegnHeHnn aByX aTOMOB BOAOPO-
fa B MOJEKY/ly WX 3NeKTPOHHblE 060/104KN
cnBaroTCs

pofa COeAVHWUTb C OAHWM aTOMOM KMC/0-
pofa, TO MOAy4MTCs MOseKyna Bogbl. Bce
Tena'cTpPosATCA Ha OCHOBe Mosekyn. Byma-
ra, Hanpumep, Ha KOTOpOIi HaneyaTaHa 3Ta
KHUra, «COTKaHa» W3 MOJEKY/ K/eT4aTKu,
B KOTOpble BXOAAT aTOMbl BOAOPOAA, KWC-
nopoja u yrnepoga.

Monekyna, KaK 1 aToMm, 3MeKTPUYeCKM
HeliTpasibHa, ecny 0bLLee YMCNo 3NeKTpo-
HOB B Heil paBHO 06LieMy 4ucniy npoTo-
HOB, HaxOJALLMXCA B ee aTOMHbIX Aapax.
Ecnn uncno anekTpoHOB B Mosekyne 6y-
[leT MeHbLLe YMcna NpoToHOB, TO MOJEKY-
na OyfeTr HecTu MNOMOXKUTENbHLIA 3apsg,
a ecnu 6onblue yncna NPOTOHOB-OTPULA-
TenbHbIli 3apag. Ecnn nepeHecTn Kakum-
m60 Crnocobom YacTb 3/1EKTPOHOB U3 aTo-
MOB WX MONEKyN O4HOro Tena B ApYroe,
TO M BOKPYr 3TWX Ten W B NpPOCTpaHCTBe
MEXJy HUMMW BO3HUKHYT 3/1eKTpUYecKme
CW/bl, WK, KaK TOBOPSAT, CO34ACTCA 3/eK-
TpUYECKOe Mose.

BoT Tebe M pasrafika «CekpeTa» pacye-
CKW, HATEPTOI LUEPCTAHOW TPAMOYKONA Unn
wenkom”™ [py TPeHUM O LLepCTb pacyecka
OTAAeT el yacTb 3MeKTPUYECKMX 3apsaoB,
B pesy/bTaTe Yero cama 3/eKTpusyeTcs.
BoKpyr HasnekTp130BaHHOW pacyecky BO3-
HWKAeT 3MeKTPUUYEeCKoe nosne, BC/ELACTBUE
Yero OHa W npuobpeTaeT CMOCOBHOCTb
NPUTATMBATL Nlerkue NpeaMeTbl. INeKTpu-
Yeckoe nofie AENCTBYET WM Mexay ABYMS
YacTAMM OLHOr0 M TOrO e Tena, Hanpu-
Mep, B KyCKe MeTasna, eciv B OfHOW Ya-
CTW €ro MMeeTcs M36bITOK 3MEKTPOHOB, a
B [pyroi-HegocTatok. BosHMKaoT ycno-
BUSA A4/19 NepemMeLLeHns N30bITOUHbIX 3/eK-
TPOHOB K TOM 4yacTu Tena, rge uMx Hego-
CTaeT.

DNeKTPUYECKNA 3apsad, OGHOMO 3M1eKTPo-
Ha HWYTOXHO Man. Ho ecnun 3neKTpoHOB
MHOTO M- eC/IN MOXHO 3aCTaBUTb WX ABU-
ratbCA BHYTPM Tena B OfHY CTOPOHY,
06pasys MOTOK OTpMuaTenbHbIX 3apsaoB,
NOAYYMTCA TO, YTO Mbl Ha3blBaeM 3MEKTPU-
YECKMM’TOKOM.

O NMPOBOAHWKAX, HEMPOBOAHW-
KAX 1 MOAYMNMPOBOAHUNKAX

He B- Kaxkgom Tesnie ecTb ycnoBua s npo-
XOX[AEHWUSA 3NeKTpUYeckoro Toka. [leno
B TOM, YTO aTOMbl W MOJeKy bl pas-
NNYHbIX  BeLleCTB 06M1afaloT  Heo4uHa-
KOBbIMW CBOliCTBaMW. B MeTannax, Hanpu-
Mep, 3/IeKTPOHbI JIErKO MOKUAAKT 060/104-
K/ 1 6ecrnopsfoyuHo, XaoTUUYHO [BUXYTCA
Mexzay atomamu. B MeTasinax 0C06eHHOo
MHOTFO CBOGOAHbIX 3M1eKTPOHOB. Mo cyLle-
CTBY, MET&//T COCTOUT U3 MOMOXKUTESNbHBIX
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Puc. 6. B MeTanie NpocTpaHCTBO MexXay aTo-
MaMu  3arosIHeHO CBOOOAHBLIMU 3/IEKTPOHaMM

MOHOB, PAaCMOfIOXEHHbIX B OMNpeAeneHHOM
nopsLKe, MPOCTPAHCTBO MEXAY KOTOPbIMU
3arnofiHeHO  CBOOOAHLIMU  3/1EKTPOHaMU
(puc. 6). B MeTansnie HEBO3MOXHO pa3u-
UUTb, KaKOl 3/M1EKTPOH K Kakomy u3 aTo-
MOB OTHOCWTCSl, OHW C/MBAIOTCA B eAuHOe
3NEKTPOHHOE «06/1aKo». OrpoMHOE KOMu-
4eCTBO CBOOOAHBLIX 3MEKTPOHOB B MeTas-
nax cosgaer B HUX Haubonee 6naro-
MPUATHbIE YCMOBUA [NS 3NEKTPUYECKOro
TOKa. Hy)XXHO TO/IbKO XaoTU4ecKoe ABuxe-
HWE 3/M1EeKTPOHOB YMOPAA0UUTb, 3aCTaBUTb
MX OBUraTbCA B OAHOM Harpas/ieHUN.

B HekoTOpbIX Tenax M BellecTBax NouTw
HET CBOOOAHBLIX 3M1EKTPOHOB, TaK Kak OHM
MPOYHO YIEPXMBAOTCA AfpamMu. Y Mofe-
KyNn ”U aTOMOB TakuxX Ten TPYAHO «OTO-
6paTb» WM «HAaBA3aTb» MM JIMLLHWE 3EK-
TPOHbI. B Takmx Tenax Hefb3sf CO34aBaTb
ANeKTpUYeCcKUii TOK. Tena W BELLECTBa,
B KOTOPbIX MOXHO CO3[aBaTb 3NeKTpuye-
CKMIi TOK, Ha3bIBalOT NPOBOAHMKaMN. Te xe
Tena W BeLecTBa, B KOTOPbIX €ro co3gatb
He/Nb35, HA3bIBAIOT AM3NEKTPUKAMKU UN He-
MpPoBOAHMKaMM Toka. K npoBogHuKam,
KPOMe MEeTa/1/10B, OTHOCSATCA TaKKe Yrofb,
pacTBOpbl ~ COMel,  KWUCNOTbI,  LUeoun,
XXMBbIE OpraHu3Mbl U MHOTWe Apyrue Tena
n BewwecTBa. pnyem B pacTBopax conein
ANEKTPUYECKMIA TOK CO3LAETCA He TOSbKO
3M1EKTPOHaMUW, HO 1 NOMOXWTE/bHbIMW 1O-
Hamu. [JManekTprkamm SBASKOTCH BO3AYX,
CTeK/10, NapauH, cnwga, naku, apdop.
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pesnHa, NaacTMacchl, pasMuyHble CMOSbI,
MacnsHACTbIe XXMAKOCTM, CyX0e [epeBo, Cy-
Xasi TKaHb, Gymara ¥ JApyrve BeLLecTBa.
daphopoBLIMK, Hanpumep, AenakT MU30-
NATOpbI ANS 3MeKTPONPOBOAKU, NaKW WC-
Nonb3yloT NS MOKPbITUS  NPOBOLOB,
yTo6bl M30NMpOBaTL NpPOBOAA ApYr OT
Zpyra v oT Jpyrux npesmeTos.

Ho ecTb ewle 60MbLIas rpynna BeLLecTs,
Ha3blBaeMbIX MOynpoBofHMkamu. K nony-
MPOBOAHMKAM, B YaCTHOCTM, OTHOCSTCS
repMaHuii 1 KpemHwuia. 1o 3n1ekTponpoBoa-
HOCTV OHM 3aHUMAIOT CpefHee MecTo Me-
XAy NpOBOAHMKaMU W HENPOBOAHMKaMMK.
CuuTaBLUMECS KOFAA-TO  HEMpUroAHbIMU
[LNS MPaKTUYECKMX LieNeld, ceiiyac OHM CTa-
NN OCHOBHBIM MaTepraniom A5 Npou3Boa-
CTBa COBPEMEHHBIX MOAYMNPOBOAHUKOBBIX
npvbopoB, HanpuMep TPaH3UCTOPOB, C KO-
TOpbIMM OyfeT cBsidaHa 60/bLUAs YacTb
TBOEro TBOPYECTBa.

SNEKTPUYECKUNI TOK

Kak 3acTaBuTb ABMratbCca YNoOpsA0HEHHO,
B OQHOM HampasneHun, o6wuave CBO-
604HbIX 3NEKTPOHOB, CK&XXeM, B HUTW Ha-
Kasla 3MeKTPUYECKOl ammnodkn? HyxHo
CO3JaTb B MPOBOAHMUKE 3/1EKTPUYECKOE MO-
Ne, TNOAK/MOYMB, HamNpumMep, MPOBOSHMK
K ra/lbBaHNYeCKOMY 3fIleMeHTy unn bara-
pee rasibBaHWYeCKUX 3/1EMEHTOB.
YCTPOACTBO MPOCTELLEro rasbBaHuue-
CKOFO 3/1eMEHTa, SBNAIOLLErocs Xumuye-
CKMM WCTOYHMKOM TOKa, MOKasaHo Ha
puc. 7. DNEMEHT COCTOUT W3 LMHKOBOM
N MeAHOM NMaCTUHOK, Ha3blBaeMbIX 3/1€K-
TPOAaMu, KOTOPble MOMELLEHbI B 3/IEKTPO-
JINT-PacTBOP COMM WAN KUCIOTbI, Harpu-

Puc. 7. ¥cTpoiicTBO NpOCTeliLLero raibBaHuye-
CKOro 3/IeMeHTa N CXemMaTU4ecKoe 1306padkeHme
3aMKHYTOWM 3/1EKTPUYECKON Lienun



Mep CepHoii. B pesysnbTate XUMWUYECKOM
peakuun, NPOUCXOAALLEA MeXay 3MeKTpo-
Jamy 1 3NEeKTPONIUTOM, Ha  LMHKOBOM
aNeKTpofie 06pasyeTca M36bITOK 3/1EKTPO-
HOB, W OH MpMOBPETAET OTPULATENbHBIN
3NEKTPUYECKUIA 3apaf, a Ha MeJHOM, Ha-
060pOT,-HeJOCTaTOK 3MIEKTPOHOB, U OH
nprobpeTaeT NOMOXWTENbHbIV 3apag. Mpu
3TOM MeXJy PasHOMMEHHBLIMU 3/1eKTpUYe-
CKVMMU 3apsiAamMn Takoro MCTOYHMKA TOKa
BO3HWKAET 3/1EKTPUYECKOe MONe, felicTByeT
3NMEKTPOABMXKYLLAA  cuna (coxpau_\eHHo
3AC) nnn HanpshxeHre. O pasHuLe Mexay
SAC n HanpsxeHMem A paccKaxy Tebe
MO3Xe, BO BPEMSA 3KCKYPCUM B 3/1EKTPOTEX-

HUKY.

T)IQI Y)Ke 3Haelllb, YTO MOJIKOChI 3/1IEMEeHTa
nanm  6arapenm  0603HAYalOT  3HaKaMu
«MIIOC» U «MUHYC». VIX Tbl BUAEN, Hanpu-
Mep, BO3/1€ >KECTSAHbIX BbIBOAHbLIX M/aCcTy-
HOK GaTapew, nNpegHa3Ha4YeHHON oS NuTa-
HWA  flamnbl  HaKaMBaHWA  KapMaHHOro
3NeKTpMYeckoro hoHapsa. Mexay npoymm,
aTa 6arapes TaKkKe COCTOMT M3 ra/bBaHU-
UECKUX 3/IEMEHTOB, TO/MbKO HE XKug-
KOCTHbIX, KaK 3/1eMeHT, MOKa3aHHbIA Ha
puc. 7, a cyxux. Tam ux Tpu. HeckosnbKo
3/IEMEHTOB, COEAMHEHHbIX MEXAy CO60ii
B €AWHbIA WCTOYHWMK TOKa, M HasblBaloT
6atapeeil.

3anoMHM: Ha Ccxemax OTpuLATeNbHbIA
nostoc dnemMeHTa WM 6aTapeu NpUHATO
0603Ha4aTb KOPOTKOW NMHUENR, MONOXKK-
TeNbHbIA—YIMHEHHOW MHVIEN.

Kak TOMIbKO MPOBOAHMK OKaXKeTCs MNopA-
K/TIOYEHHbIM K TO/0CaM  3/IeMeHTa  Un
6aTapen, B HEM BO3HUKHET 3/1EKTPUYECKOe
none, nOA [JeliCTBMEM KOTOPOrO 3feK-
TPOHbI, Kak M0 MOCTUKY, MepeKnHYTOMY
uepes oBpar, OyayT gsuratbcs Tyga, rae
WX HefOoCTaTOK,-OT OTpULATe/IbHOro Mo-
Ntoca Yepe3 NPOBOAHMK K MOJOXNTE/bHO-
My MOMKOCY WCTOYHMKA 3MEKTPUYECKON
3Heprun. ATO M ecTb YNOpPSA0YEHHOE BU-
XEHWE 3N1eKTPOHOB B MPOBOLHUKE—3/eK-
TpUUecknii ToK. TOK TeyeT Yepe3 NpPOBOS-
HUK MOTOMY, YTO B MOMyYMBLUENHCA Lenu
(nonoxwuTenbHbIA NOMKOC 3MeMeHTa, Npo-
BOAHVKM, OTPULATE/IbHBIVA MOMOC 3/1EMEH-
Ta, 3N1EKTPO/INT) AeMCTBYET 3NIEKTPOABMXKY-
Wwaa cuna. Takyl MPOCTENLLYHD 31eKTpu-
YECKYI0 LemMb MOXHO MOAPasfeNnTb Ha
[Ba OCHOBHbIX YyacTKa: BHELIHWA W BHY-
TPeHHWiA. K BHELLHeMy y4acTKy Lenu OT-
HOCUTCH BCe, YTO MOAK/IKOYAETCA K MOJito-
caM MCTOYHMKA ToKa (Ha pwuc. 7-namna
HaKa/IMBaHUA U COeAVHUTENbHbIE MPOBOA-
HWKM), & K BHYTPEHHEMY-Ta 4acTb Lienw,
KOTOpas 3ak/oyeHa BHYTPU Camoro Wuc-
TOYHMKA TOKa.

3anoMHu: 3aMKHyTas anekTpuyeckas
Lenb—o6s3aTenbHoe yCnosue A5 Cylie-
CTBOBaHMA B Heil Toka. B pa3somKHyTOW
Lenu TOK He Teuyer.

Pa3HOMMEHHbIe 3apafbl MOXHO C0006-
WNUTb ABYM W30/IMPOBaHHbIM Tefam, Ha-
npyMep LIaprkam, NoABELLUEHHbIM Ha Lien-
KOBbIX HWTAX. Llapukm 6ymyT nputaru-
BaTbCH, HO TOKA MEXAy HUMU He 6yger,
TaK Kak WX pasfenseT AMANEeKTPUK BO3-
Ayx.

YCTaHOBMEHO, UTO 3/1EKTPOHbI B MPO-
BOLHWKe [ABWKYTCA OT OTpULATENbHOro
nontoca (rge M3GbITOK UX) K NONOXKUTESb-
HOMy (rge HefoCTaTOK B HKX), OAHAKO
N celivac, Kak B MPOLUSIOM BeKe, MPUHATO
CuUMTaTh, YTO TOK TEUET OT N/HOCa K MUHY-
cy, T.€e. B HampasfieHUn, 06paTHOM [BVXe-
HWIO 9M1EKTPOHOB. Thl MOXELLb CMPOCUT:
noyemy 6Obl Ceilvac He HapyluTb 3Ty Tpa-
avumnio? [leno B TOM, 4TO 3TO0 NOTpe6oBa-
N0 6bl NepepaboTkM BCeX y4eBHUKOB, BCeit
TEXHUYECKON NNTepaTypbl, UMetoLLeld nps-
MOe WM KOCBEHHOE OTHOLLEHME K 3/1eK-
TPOTEXHUKE W pPajMOTEXHMKE. YCMOBHOE
Harnpas/ieHVe TOKa, KpOMe TOro, MO0XKEHO
YUYeHbIMX B OCHOBY psiga npasuf, CBs-
3aHHbIX C OMPe/esIeHNeM MHOTUX 3MeKTpU-
UecKUX ABMIEHWI. B TO e BpeMsi Takas yc-
NOBHOCTb HWKAaKMX 0COObIX Heyfo6CTB He
CO3/4a€eT, ecim TBEpAO MOMHWUTL, YTO Ha-
npasfeHvie TOKa B NPOBOAHMKAX MPOTUBO-
MOMOXHO HAaMNpPaBNEHWNIO [BWKEHUSA 3feK-
TPOHOB. B Tex e cny4asx, Korga TOK
co3gaetcs MONOXUTENbHbIMU  3MIEKTpUYe-
CKVMW 3apsfamu, Hanpumep B 371eKTPO/M-
TaX XMMUYECKMX UCTOYHMKOB MOCTOSHHOIO
TOKa, TOK «[blpOK» B MOMYMNPOBOAHUKAX
(06 aTom pa3roBop MOMAET B LUECTON Ge-
cefe), TakMxX MpPOTMBOpeYnii BOOOLLE HeT,
MOTOMY YTO HanpasfieHWe [ABWXKEeHUA Mo-
NOXWTENbHbIX 3apsfoB COBMajaeT C Ha-
npaeneHneM TOKa.

lMoka aiemMeHT nnm Gatapest AENCTBYIOT,
BO BHELUHEM Y4acTKe 3/IeKTPUYECKON Lienu
TOK TeYeT B O4HOM M TOM >Ke Harnpas/e-
HAW. Takoh TOK Ha3blBAKOT MOCTOAHHbLIM
1 0603Ha4atoT naTuHcKoi 6yksoi 1. Ero
MOXHO M306pasuTb rpajmuecku, Kak no-
Ka3aHo Ha puc. 8. Touka nepeceyeHus ro-

Puc. 8. Mpadunueckoe nsobpaxkeHne NOCTOAHHO-
ro Toka
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PU30HTANLHOM 1 BEPTUKaIbHOM OCeld, 060-
3HayeHHasA HyfieM, ABMSETCA UCXOLHOW Ans
rpaMyeckoro M300paXeHWs BpPeMeHU t
1 KO/IMYECTBEHHOI O 3HaUYeHWA TOKa B 3/eK-
TPUYECKOI Lenu.

O 4yem MOXXET pacckaszaTb 3TOT rpauk?
CHauana (0Tpe3ok BpemeHu Oa) TOKa B Lie-
nn BOOOLLIE HeT (TOK paBeH HY/I0), Tak Kak
K WCTOYHMKY TOKa He Obll NOALK/IHOYEH
BHELLUHWIA y4acTOK uenu. TOK MOsSBWACS,
Korga Lernb 3aMKHynM (Touka a). OH Obl-
CTPO BO3pPOC [0 HEKOTOPOro 3HaueHus
(Touka 0) 1 He M3MeHsaNca Jo Tex nop, no-
Ka Uenb Oblna 3aMkHyTa (Touka B). Korpa
Lenb pPa3sOMKHY/NW, TOK MFHOBEHHO Mpe-
Kpatuncs (Touka r). ECnm aneKTpuyeckyto
LeMnb CHOBA 3aMKHYTb, B Heil onsATb no-
ABUTCA TOK. Tak NPMMEPHO BbIFNAANT rpa-
(DMK TOKa, TEKYLLEro yepes famny Hakanu-
BaHMs KapMaHHOrO 3/1eKTPUYECKOr0 (hoHa-
ps, KOrfa ero BK/IOYAKOT Ha KOPOTKMe
MPOMEXYTKWN BPEMEHMU.

Uepe3 coeguHWTENbHbIE  NPOBOAHWKM
M HUTb NaMnbl HakanvMBaHus, w306pa-
XKEHHbIE Ha PUC. 7, 3NMEKTPOHbI ABWXKYTCA
CneBa HamnpasoO-OT MMHyca K nocy. Ho
€C/IN MOJOCHI 371EMEHTa NOMEHATb MecTa-
MU, TOFAa 3NEeKTPOHbI B TOM X BHELLHEM
y4acTKe Lienn MoTeKyT CrpaBa Haneso, Tak
Kak Tenepb MUHYC OK&XeTCH Ha MpaBoOM
KOHLIe y4yacTKa Lenu, a M/toc-Ha /1eBOM.
VI3MEHMTCA TOMbKO HanpasfieHue [ABUXKe-
HUSA 3MEKTPOHOB, HO TOK M B 3TOM Cfyyae
6yfeT NOCTOSHHBIM.

A ecnu nontocbl UCTOYHMKA TOKa Me-
HATb MeCTamy 04YeHb ObICTPO U K TOMY e
pUTMUYHO? B 3TOM C/yyae 3N1EeKTPOHbI BO
BHELLHEM Yu4acTKe Lenu Toxe ByayT none-
peMEHHO W3MeHATb Hanpas/ieHWe CBOEro
ABwkeHus. CHauana OHW MOTeKYT B O4HOM
Hanpas/feHUW, 3aTeM, Korja nonchbl no-
MEHAIOT MecTaMu, B ApYroMm, 06paTHOM
npegplyLlemMy, noToM BHOBb B MNPSMOM,
onsATb B 06paTHOM W T.A4. Bo BHelUHeld Le-
N1 6yaeT Tedb YXe He MOCTOSHHBIA, a Kak
Obl NMepemMeHHbIW TOK.

3anomHu: B MpOBOAAX 3NEKTPOOCBETU-
TefbHOW CeTU TeuyeT MNepeMeHHblii TOK,
a He NMOCTOSHHbIN, KaK B LENu 3nekTpuye-
CKOro KapmaHHOro oHaps. Ero Bblpa-
6aTbIBalOT MaLLUWHbI, Ha3blBaeMble reHepa-
TOopamy MepeMeHHOro ToKa. 3Haku 3nek-
TPUYECKMX 3apsLO0B Ha MoMcax reHeparo-
pa HemnpepbiBHO MEHSAIOTCA, HO He CKau-
KOM, KaK B HalleM MpuMepe, a M/asHo.
3apsa TOro nostoca reHeparopa, KoTopbll
B HEKOTOpPbIVi MOMEHT BpPeMeHM Bbla Noso-
XWTENbHbIM, HauMHaeT yb6biBaTb W uepes
[ON0  CeKyHAbl CTaHOBMTCA  OTpuULa-
TeNbHbIM; OTpULATENbHbIV 3apsaf CHavana
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BO3pacTaeT, MOTOM HayuHaeT Y6blBaTh,
MOKa CHOBA He OK&XXETCA NOMOXKUTE/bHbIM,
n T7.4. OQHOBPEMEHHO MEHSeTCA 3HaK 3a-
psga n gpyroro nontoca. Mpu 3Tom Ha-
NPSKEHVE U 3HAYEHWE TOKa B 3/eKTpuYe-
CKOM Uenu Takoke Nepuognyeckn usme-
HAOTCA.

[pacdpnuecks nepemeHHbIi TOK M306pa-
XKatOT  BOMHUCTOM  NIMHWEN-CUHYCOMAON,
nokasaHHo Ha puc. 9. 34ecb BepTUKaIb-
Haa OCb CO CTPeNKoW, Hanpas/ieHHON
BBEPX, COOTBETCTBYET OAHOMY Harpas/e-
HWIO TOKa, Ha3BaHHOMY MHOK «Tyaa»,
a BHM3—[PYroMy Hanpas/eHuio TOKa,
06paTHOMY MepBOMY,- «06PaTHO.

O ueM MOXeT pacckasaTb TakoW rpa-
(uK? TOK B Lenu NOsBASETCH B MOMEHT
BpEMEHM, 0603Ha4YeHHbI Ha rpaduke TOY-
Ko a. OH NNaBHO YBE/MUMBAETCS U TeyeT
B OJHOM HarpaBfieHUN-«Tyaa», JoCTUras
HaunbobLUero 3HaveHus (Touka 6), 1 Takxe
nfaBHO y6bIBaeT A0 HyNs (Touka B). Mcues-
HYB Ha MFHOBEHWE, TOK BHOBb MOSBNSETCH,
MNaBHO BO3pacTaeT W MPOTEKaeT B Lenw,
HO Y)Xe B MNPOTVBOMO/IOKHOM Harpas/e-
HUN-«0BpPaTHO». [JocTturHys Hau-
60/bLIEr0 3Ha4YeHUs (TOYKa ), OH CHOBa
YMeHbLUAeTCa A0 Hyns (Touka g). U panee
TOK, Takke MOoCnefoBaTeNbHO BO3pacTas
N YMeHbLUasACb, BCE BPEMS MEHSET ' CBOM
HanpasfeHne N 3HayeHue.

Mpn nepeMeHHOM TOKe  3MeKTPOHbI
B NPOBOAHUKE KakK Obl KONEONHOTCA U3 CTO-
POHbI B CTOPOHY. [103TOMY nepeMeHHbIi
TOK Ha3bIBaOT TAKXKE 3MEKTPUYECKUMU KO-
ne6aHuaMn. OAHUM MOSHBIM, WUAN 3aKOH-
YeHHbIM, KO/ebaHVemM TOKa MPUHATO CYu-
TaTb YMOPALOYEHHOe [BWXEHWE 3MeKTPO-
HOB B MPOBOAHWKE, COOTBETCTBYIOLLEE
yyacCTKy rpauka OT a 40 4 wam oT B [0
X (puc. 9?. Bpems, B TeuyeHne KOTOPOro
MPONCXOAUT OJHO MOJHOE KonebaHwe, Ha-
3bIBaOT NEPUOLOM, BPEMS MOMOBUHbI KOJle-
6aHna nomynepuofom, a Hambosbluee 3Ha-
YeHVe TOKa BO BPEMS KaXJoro nonymne-
proga—aMnaMTyaoi.

Puc. 9. Mpadmyeckoe n3obparkeHVe rnepemMeHHo-
ro Toka



MepemeHHbIA TOK BbIFOAHO OT/IMYAETCs
OT MOCTOSIHHOIO TEM, YTO OH JIEFKO Noj-
[aeTca npeobpasoBaHuio. Tak, Hanpumep,
Mpy NOMOLLM CreumanbHOro yCTpoicTBa—
TpaHchopMaTopa-MOXHO MOBLICUTL Ha-
MPsHKEHUE MEPEMEHHONO TOKa MK, Hao6o-
pOT, MOHU3UTL €ro. [lepemeHHbIi TOK,
KPOME TOro, MOXXHO BbINPAMUTbL—NPEOD-
6pa3oBaTb B MOCTOSHHbIA TOK. OTU CBOA-
CTBa MEpPeMEHHOro TOKa Tbl Oyfelb LWK-
POKO MCMO/b30BaTb B CBOEl Pagnontobu-
Te/bCKOV MpaKTyKe.

Bce TO, 0 4em A pacckasan Tebe ceivac,
3HAeT KaXAblA CTapLUEKNaCCHUK W, pasy-
MEETCS. KX Ablli pagmontobutens. Thl MNO/b-
3yelwbcs 6araMu  3eKTpUYeCTBa, MHOr-
[Ja fake pacTOuMTENIbHO, He 3a4yMblBasiCh
Hag TeM, 4YTO YuYeHble BCEro-HaBCero Ka-
KnX-H16Yab net 100 Ha3an TO/IbKO-TOMBLKO
Halynaam nyTh NPaKTUYecKoro 1CMosb30-
BaHMS 3TOr0 LUEApPOro fJdapa npupogsl.

SNEKTPUYECTBO N MATHETU3M:
KAKAA MEXAY HUMW CBA3b?

HernocpeACTBEHHYIO CBA3b MeXLY 3/eK-
TPUYECTBOM U MArHeTM3MOM  OTKPbIN
B 1819 r. pgaTckmii npodeccop (M3UKM
MaHc Spcten. MpoBoAA OMbITbI, YYeHbIN
o6Hapyxun, 4TO BCAKWIA pas, korga OH
BK/IHOYaN TOK, MarHWTHas CTPefika, Haxo-
JAawaacs  nobnaMsocTM  OT  NPOBOAHMKA
C TOKOM, CTpPeMusiaCb MOBEPHYTbCS Mep-
MeHAVKYNSPHO MPOBOAHMKY, a Korga Bbl-
K/loyan, MarHuUTHas CTpenka BO3BpaLla-

nacb B WCXOLHOE MOMOXEHWE. YUeHblid
cfenan BblBOA: BOKPYT MPOBOAHMKA C TO-
KOM BO3HMKAEeT MarHUTHOE Mosie, KOTopoe
BO3AEACTBYET Ha MarHWTHYIO CTPesKY.

Tbl MOXeLUb B 3TOM YbeauTbCs, ecnm
cam MpoBefellb aHaMorMyHbIA onbIT. [ns
aToro notpebytoTca: GaTapes ranbBaHUYe-
CKMUX 3/71emMeHTOB, Hanpumep 3336/1, mu-
HMaTIOpHaA NlaMrna HakanueaHus, npegHas-
HayaeMas [N KapMaHHOrO 3/1eKTPUYECKO-
ro (oHaps, MeAHbli MPOBOL TOJILLMHOM
0,2-0,3 MM B 3MafieBOiA, X/10M4aTo-OyMadK-
HOW WAW LUENKOBOW W30MALMM U KOMMAC.
C nomoLLplo OTPe3KOB MPOBOAA, YOa/vB
C WX KOHLOB M301ALMI0, NOAKMOYM K Oa-
Tapee namny HakasvsaHus. Jlamna ropur,
MoTOMY 4YTO 06pa3oBa/iaCb 3NMEKTPUYECKas
Lenb. batapes B JaHHOM Clyyae SBSeTcs
MCTOYHMKOM NWUTaHWsA aTol Lenu. MogHecu
OOMH W3 COeAMHUTENbHBLIX MNPOBOAHUKOB
nobnmke K komnacy (puc. 10) U Tbl yBU-
VWb, Kak ero MarHWTHasa CTpefika cpasy
)Ke CTaHeT nonepek nposogHuKa. OHa yKa-
XKeT HarpaB/eHne KPYroBbIX MarHUTHbIX
CWNMOBBIX JIMHUIA, POXAEHHBIX TOKOM. Haw-
6onee cunbHOE MarHUTHOe None Toka 6y-
[eT BO3ne camoro nposogHuKa. Mo mepe
yAaneHus oT NPOBOAHWKA MarHWTHOe Mo-
Ne, pacceumBasch, ocnabesaer.

A ecny M3MEHWTbL HarpasfeHWe TOKa
B MPOBOAHWKE, MOMEHSB MecTaMu Moj-
K/HOUeHWe ero K nontwocam 6Gatapen? W3-
MEHUTCH W HanpaBNeHNe MarHUTHbIX Cu-
NOBbIX IMHUA—MarHUTHas CTpenka nosep-
HeTCA B [PYryt0 CTOPOHY. 3HauuT, Hanpa-
BNEHWE CWUMOBbIX MHWIA MarHUTHOTO MoNs,

Puc. 10. Mpn n3MeHeHUN Hanpas/feHUs TOKa B NPOBOAHMKE MEHSETCA U Hanpas/ieHue JNINHWIA Mar-

HUTHOro nonsa
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BO30Y>kjaeMOro TOKOM, 3aBUCMT OT Ha-
npasfieHNs TOKa B MPOBOAHUKE.

KakoBa B 3TUX OMbITaX Po/ib flaMrbl Ha-
KanmBaHua? OHa CNYy>XUT Kak Obl MHAMKA-
TOPOM Hanuuumsa Toka B Lenu. OHa, Kpome
TOro, OrpaHWyMBaeT TOK B Uenu. Ecniu
K 6GaTapee NOAKIOYUTL TOSIbLKO MPOBOA-
HUK, MarHUTHOe Mojle TOKa CTaHeT CWfb-
Hee, HO GaTapes ObICTPO paspsAMTCS.

Ecnn B NPOBOAHUKE TEYET MOCTOSIHHBLIN
TOK HEW3MEHHOr0 3HauyeHWs, ero MarHuT-
HOe nofie TaKkke He byaeT usMeHsaTbCA. Ho
€C/IN TOK YMeHbLUUTCA, TO crabee CTaHeT
N ero MarHMTHOe Mofe. YBeSmumTca TOK-
YCUNUTCA €ro MarHUTHOe Mofie, WUCYHe3HeT
TOK—MarHuTHoe nose nponaget. CroBom,
TOK U ero MarHWTHOEe Mofie HepaspbIiBHO
CBfi3aHbl 1 B3aVIMHO-3aB1CUMbI.

MarHuTHoe nose TOKa NIerko YCWUuTb,
€C/IN NPOBOLHUK C TOKOM CBEPHYTb B Ka-
TYWKy. CioBbIE IMHUM MarHUTHOTO Noss
TAKOW KaTyLLKM MOXXHO CrycTuTb, €ecnu
BHYTPb €€ [MOMeCTUTb rBO3[4b WU Xe-
Ne3HbIN CTepKeHb., Takas KaTyllka C cep-
[eYHVNKOM CTaHeT 3/IEKTPOMArHuToMm, Crno-
COGHbIM MPUTArMBaTb CPaBHUTENbHO TH-
Xenble enesHole npeameTsl (puc. 11). 310
CBOWCTBO TOKa WCMO/b3YeTCA BO MHOXe-
CTBe 3NEKTPUYECKUX NPUBOPOB.

A ecnn MarHUTHYIO CTPenky MofAHecTu
K MpoBofy C nepeMeHHbIM TOKOM? OHa
CTaHeT HEMOABWDKHOW, JaXXe ecnu MpOBOJ
CBEPHYTb B KaTyLIKy. 3HAYMT NN 3TO, YTO
BOKPYI MPOBOJHUKA C MNEPEMEHHbIM TOKOM
HeT mMarHuTHoro nona? MarHuTtHoe nose
€CTb, HO OHO TOXe nepemMeHHoe. MarHuT-
Hafd e CTpenka He OYAeT OTK/IOHATLCH
TONbKO BCMEACTBME CBOEN «HEMOBOPOTN-
BOCTU»—MWHEPLIMOHHOCTK, OHa He ByfeT yc-

Puc W. MpoBOAHUK C TOKOM, CBEPHYTbIN B Ka-
rY’HKY, CTAHOBUTCA 3/1IEKTPOMAarH1UTOM
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neBaTb C/efoBaTh 3a ObICTPbIMU M3MeHe-
HUSIMW MarHWTHOrO Mons.

MepBbli  3NEKTPOMArHUT,  OCHOBHbIE
4epTbl KOTOPOro COXPaHWINCh BO MHOMMUX
COBPEMEHHBIX 3/IEKTPUYECKUX npubopax,
Hanpumep B 3M1IEKTPOMArHUTHbLIX pene, W3-
nyyatensx rofioBHbIX TeneyoHOB, 1306pen
aHrInACKNIA yYeHblid CTepmkeH B 1821 T.
A cnycTa ABa [ecATWIeTVs Mocne 3Toro
CoObITMS (hpaHLy3cKuid hnsnk AHgpe Am-
nep cAenan HOBOE, WCK/OUUTENBHO BaX-
HOe No TOMY BpemeHu OTKpbITMe. OH Onbl-
THbIM MYTEM YCTaHOBW/, YTO [Ba napasn-
NenbHO PacrooXeHHbIX MPOBOAHMKA, MO
KOTOPbIM TeYeT TOK, COCOBHbI COBepLUaTh
MeXaHWYecKyto paboTy: ecnm TOK B 060UX
MPOBOAHMKAX Te4eT B OAHOM Harnpasfe-
HUM, TO OHW MPUTATUBAIOTCA, a ecu
B MPOTMBOMO/OXHbIX, OTTA/IKUBAKOTCS.

[JoragpiBaellbcs, NoYeMy Tak MPOMCXO-
anT? B nepsom cny4ae, Korga Hanpas/ie-
HWe TOKa B 060MX MPOBOAHMKAX OAMHAKO-
BO, UX MarHWTHbIE NOMS, TaKXKe MMeloLLmne
0[JMHaKOBOE Harpas/ieHue, Kak Obl CTAru-
BAlOTCA B efyHOe MoJle, yB/eKas 3a coboi
NpoBoAHUKM. Bo BTOpOM cny4yae Mar-
HWTHble MOMS  BOKPYr  NPOBOAHWKOB,
NMeloLLMe Tenepb MPOTUBOMOMIOXKHbIE Ha-
npasfieHnsl, OTTA/IKMBAIOTCA U TEM CambIM
pasfaBuratoT NPOBOAHUKM.

B nepBoii NoOMOBMHE MPOLUIOFO CTONE-
TV LEHHeMWNIA BK/af, B HAyKy BHEC aH-
rNuncknin msmk-camoyyka Maukn Papa-
Jei. V3yyada cBA3b Mexay 3neKTPUYECKUM
TOKOM W MarHeTm3mMoMm, OH OTKpbIN fBfie-
HUE 3NeKTPOMArHWTHOW WHAYKUMM. CyTb
ero 3aknovaeTcd B cregytowem. Ecnu
BHYTPb KaTyLUKM U3 W30/MPOBaHHONW Mnpo-
BOMIOKU ObICTPO BBECTWM MArHWT, CTpenka
3NeKTpousMepuTeNibHoro npubopa, nog-
K/TIOYEHHOTO K KOHLaM KaTyLUKMW, Ha MIHO-
BEHME OTK/OHWUTCA OT HyNeBOl OTMETKU
Ha LWKane npubopa (puc. 12,a).' MNpn Ta-
KOM K€ ObICTPOM ABWXKEHUM MAarHuTa BHY-
TPW KaTYLLKW, HO YXKe B 0BpaTHOM Hanpa-
B/IEHUK, CTpenka npubopa Takxke ObICTPO
OTK/IOHUTCSH B NPOTWUBOMO/OXKHYIO CTOPO-
Hy (puc. 12,6) 1 BepHETCA B UCXOLHOE Mo-
NOXeHvie. BblBog MOT ObITb OAWH: MarHuT-
HOe Mofie MepecekaeT MpoBOA4 W BO30y-
XaaeT (MHOYUMPYeT) B HeM  [BUXKEHWE
CBOOOAHBLIX  3MEKTPOHOB - 3/1IEKTPUYECKMIA
TOK. BrpouyeM, MOXHO MOCTYNWUTb WHaYe:
nepemeLLaTb He MarHWT, a KaTyLIKy BAOMb
HEMnodBVXXHOTO MarHuTa. Pe3ynbTat 6yaet
Takon xe. MarHWT MOXHO 3aMeHWUTb Ka-
TYLUKOW, B KOTOPO/ TEYET MOCTOSHHbIN
TOK. MarHuTHoe none 3TOW KaTyLUKW, Bbl-
3BaHHOE TOKOM, MNpW MEepecevyeHn BUTKOB
BTOPO Karywku Takke 6yneTr B030y-
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Puc. 12. SHeprusi MarHUTHOrO MOJSi CO34AET ABUKEHUE 3MIEKTPOHOB-3/IEKTPUYECKUNI TOK

Puc. 13. Cxema reHepartopa nepemMeHHOro TokKa

XKAATb B HEW 3M1eKTPOABVXKYLLYIO CUily, CO-
30aBas B ee Lenu 3M1eKTPUYECKWA TOK.

flBNeHvne 3MeKTPOMarHUTHOW WHAYKLMK
NEeXUT B OCHOBE [elicTBUA reHepaTopa
MepeMeHHOro TOKa, NPesCTaB/AOLLEr0 CO-
60/ KaTyLIKy M3 NPOBOJaA, BpallatoLLyHCs
MeXZy MOcaMmn CUMbHOIO MarH1Ta unu
aneKTpoMarHmTa (Ha puc. 13 KaTywwka no-
KasaHa B BWAe OAHOr0 BWTKa MPOBOAA).
Bpawasch, KaTylll.'a nepecekaeT CWIOBble
JIVHUWM MarHUTHOTO NONS, U B Hell MHAYUM-
pyeTcs (BblpabaTbiBaeTCs) 3MEKTPUYECKUI
TOK.

B 1837 r. pycckuii akagemuk b. C. fko-
6V OTKpbI sABMEHWe, 0bpaTHOe MO Aei-
CTBMIO FeHepaTopa Toka. Yepes KaTyLuky,
MOMELLEHHYIO B MAarHUTHOM MOfe, YYeHbIi
nponyckan TOK, 1 KaTyLlKa HauvMHana Bpa-
WwaTbca. ITO Obln MepBblil B MUpe 3/ekK-
TPOMarHWTHbIA ABUraTesb.

dapageli, OTKPbIBLUMIA 3aKOH 3/1EKTPO-
MarHUTHOW WHAYKUMM, OMbITHBIM MNyTem
06Hapy>un eLle 04YeHb BaXKHOE fB/leHMe—
BO3MOXHOCTb  MepefjaBaTb  MepPeMEHHBbI
TOK U3 KaTYLLKW B KaTYLUKy Ha pPaccTOsiHWe
6e3 Kakon-nnbo MPAMON 3MEKTPUYECKON

CBA3N MeXAy HuMW. CyTb 3TOr0 fBEHMS
3aK/TH0YaETCS B TOM, YTO MEpEMEHHLIA UK
npepbiBaOWMIACS  (NybCUPYHOWNIA)  TOK,
TeKyLWMiA B OLHOM W3 KaTyLlek, npeobpa-
3yeTcs B NepeMeHHOe MarHWTHOe Mose, KO-
TOpPOE MepecekaeT BUTKM BTOPOI KaTyLUKM
M TeM CaMbIM BO36Y)KAAET B Heil NepemeH-
Hyto 3/[1C. Ha 3ToM OCHOBe co3gaH 3ame-
yaTe/nbHbIN npubop-TpaHctopmMaTop,
UrpaloLLnii O4eHb BaXHYKO pO/b B 3M1eK-
TPOTEXHWKE U PafMOTEXHNKE.

MEPEMEHHbIA TOK  POXAAET
QJIEKTPOMAIHNTHBIE BOJIHbI

OnbITel Maiikna ®apafest 1 ero cooteve-
CTBEHHUKa W nocneposarens  Knapka
Makcsenina npuBenn Y4eHbIX K BbIBOAY,
YyTO MNepeMeHHOe MarHWTHOE Mofe, POoX-
[laemMoe HenpepbIBHO M3MEHSAOLWMMCA TO-
KOM, CO3[aeT B OKpyXaroLleM MNpocTpaH-
CTBE 3/IEKTPUYECKOE M0/1e, KOTOPOEe B CBOKO
ouepedb BO30YXKAaeT MarHuMTHOe nofe,
MarHUTHOE MONe—3/1eKTPUYeCcKoe U T.4.
B3anmMoCBfi3aHHbIE, CO3[aBaemMble  Apyr
LPYroM MarHWTHOE 1 3/1eKTPUYECcKoe Mons
06pasytoT eAMHOe MepeMeHHOe 3MeKTPo-
MarHWTHOEe TMosie, KOTOPOE HernpepbiBHO,
Kak Obl OTAENAACb M yfansscb OT MecTa
BO30OYX[EHWNA ero, pacnpocTpaHseTcs BO
BCEM OKPY>KatoLLieM MpoCTpaHCTBE CO CKO-
pocTbio cBeTa, pasHou 300000 km/c.
FBNneHne BO30YXAEHUA NepeMeHHbIM TO-
KOM 3/1eKTPOMarHUTHbIX MOMei MPUHATO
Has3blBaTb W3/y4eHWeM 3NeKTPOMarHUTHbIX
KonebaHuin Man K3nyYeHMeM 3neKTpomar-
HUTHbIX BONMH. BCTpeyas Ha cBOeM nyTu
MPOBOAHMKN, MAarHUTHbIE COCTaB/IAOLLME
3NeKTPOMarHUTHbIX  KOnebaHuii  BO30OY-
XAatT B 3TMX MPOBOAHUKAX MepeMeHHOoe
3/IEKTPNYECKOE MOJIE, CO3AAlOLLEE B HUX
TaKOW e MepeMeHHblii TOK, Kak TOK, BO3-
OyaMBLINIA  3NEKTPOMArHWTHbIE  BOJHbI,
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TONbKO HecpaBHeHHO crabee. Ha atom 3a-
MeyaTe/lbHOM SIB/IEHNN U OCHOBaHa TeXHW-
Ka pagvorepefaun u paguonpurema.

PaBeHCTBO CKOPOCTU pacrnpocTpaHeHus
3/IEKTPOMarHUTHbIX BOSIH, CO34aBaeMbIX
repemMeHHbIM TOKOM, WU CKOPOCTW CBETa He
CNy4yaiiHO, NOTOMY 4TO CBETOBblE JyuH,
Kak, Mexgay npoyumM, W TemnnoBsble, MO
CBOE Npupofe TOXe 3/eKTPOMarHUTHbIe
KoniebaHms.

MbiC/b O POACTBE CBETOBLIX U 3/EKTPU-
UeCKMX ~ SIBMIEHWIA  BbICKa3an  pYyCCKuit
yyeHblil Muxann BacunbeBnd JTOMOHOCOB
ewe B cepegnHe XVIII 8. Teopuio 3anek-
TPOMAarHUTHbIX  BOMH  passui  Knapk
MakcBenn B MepBoii MONOBMHE MPOLLIOro
ctonetns. OfHako ToMbkKO B 1888 r. He-
MeukoMmy ydeHomy [eHpuxy [epuy yaa-
JIOCb OMbITHBIM MYTEM A0Ka3aTb cam (aKT
CYLL,ECTBOBaHWUSA 3M1EKTPOMArHUTHBLIX BOJH
M HalTX BO3MOXHOCTb OOHApPYXWTb UX.
B ero onbITHOR ycTaHoBKe (puc. 14) wsny-
yaTeneMm 3MEKTPOMArHUTHLIX BOMH  6bIN
BMOpaTOp-ABa CTePXKHA C MeTaI/INYecKu-
MW LIapamy Ha KOHLAX, UCTOYHWUKOM Ha-
MPSXKEHWUS NUTaHWs  BUOpaTopa-MHAYK-
UMOHHAA KaTywka Pymkopga  (ecTb
B K&XAOM LUKO/IbHOM (PMU3NYECKOM Kabu-
HeTe), a OGHapy>KuBaTefiemM 3/ieKTpomar-
HUTHOW  3Heprum-pesoHaTop, npeacTa-
BSIOWMIA  COBOI  HE3aMKHYTbIi  BUTOK
MpoBOJa, TOXe C LapaMu Ha KoHuax. Io-
NIOBUHKM BMGpaTopa 3apskancb 40 CTO/b
BbICOKOTO HAMPsXKEHWUs, YTO MeXAy BHY-
TPEHHUMU LIapamn yepes3 BO3LYX MPOCKa-

Puc. 14. OnbiTHaa yctaHoBka [I. Nepua pansa
BO3OYX/[EHNA U 06Hapy>KeHUs1 3neKTpomar-
HUTHBIX BOMIH 1 rpadmyeckoe n3obpaxkeHune 3a-
TyXaloLWmX 3/1EKTPOMArHUTHbIX BOJH
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KUBas1a 3NeKTpuyeckas MCKPa-UCKYyCCTBEH-
Has MO/IHMS B MUHMaTiope. [poucxoann-
3NEKTPUYECKUIA paspsid. B 3TOT MOMEHT,
LNVIBLLWIACS Masible JOMN CeKyHAbl, BUbpa-
TOP W3yYas KOPOTKYHO Ceputo bbicTpone-
PEMEHHBIX 3aTyxarolyX, T.e. Y6blBaOLMX
no amMnauTyfe, 3NeKTPOMArHUTHbIX BOJH.
Mepecekas NPoOBOJ, pe3oHaTopa, Pacnosno-
YKEHHOr0 MOON30CTK, 3NEKTPOMArHUTHas
3Heprus Bo3byxkaana B HEM 3/1IEKTPUYECKME
Kone6aHusi, O YeM CBWAETENbCTBOBasA
OYeHb cnabasi MCKpa, MOSIBNSBLUAsCA Me-
XAy Lapamu pesoHatopa. Elle paspsg u
HOBasl oyepefpb 3aTyXatOLMX 3neKTpomar-
HWUTHbIX KONebaHuii BO30y>XXana B pe3oHa-
TOpe cnabblii MepemMeHHbIi TOK.

Tak eHpux epL, Halen cnocob Bo36y-
XKOEHUS 3NEKTPOMArHMTHBIX BOMH U 06Ha-
py>XeHus ux. Ho oH He npeacTaBnan cebe
nyTeiA  NPaKTUYECKOrO  MCMO/b30BaHMS
CBOEro OTKPbITUS.

POXAOEHWME PAONO

MepBbIM, KTO MO [JOCTOMHCTBY OLEHWN
Tpyabl epua, 6bin npenogasaTenb MWH-
HOro ogmepckoro knacca B KpoHLwiTagTe
AnekcaHgp CrenaHosudy [lonos. Yutas
NeKun 06 3MeKTPOMAarHUTHBIX ABIEHWUSAX
N COMPOBOXAAsA UX AEMOHCTpauuen npu-
60poB  COBCTBEHHOrO  W3rOTOBNEHWS,
A.C. lNonoB BbICKasa CMenyt Mno TOMy
BPEMEHM MbIC/lb O BO3MOXHOCTU UCMO/b-
30BaHUA  3NMEKTPOMArHWTHbIX BOMH  ANnA
nepefays CWUrHasioB Ha paccTosiHue 6e3
MPOBOLOB.

OT0 6bIN0 B NOCNEHEM [LecATUNETUU
MpoLUIoro Beka. B To Bpems pycckuit BoO-
EHHbIA (HNOT OCHaLLANC HOBOW 60eBOA
TEXHWKOW. [ns NpeofoneHns MOPCKUX
NPOCTOPOB OGHOB/IEHHOMY (IOTY HY>KHbI
6b111 60Nee COBepLUEHHble CPeAcTBa CBS-
3n. W pycckuii yyeHblil uckan mx. locne
MHOXECTBA OMbITOB W  3KCNEPUMEHTOB
A.C. lNonoB  CKOHCTPYyMpOBa/l  MPUHLU-
NMaibHO HOBbI MPMOOpP, pearvpoBaBLUKiA
Ha 3/1eKTPOMAarH1THble BOMHbI Ha 3Hauu-
TE/IbHOM PacCTOAHUU. VICTOYHWMKOM 3/1eK-
TPOMarHUTHbLIX BOSIH Obl1 BUOGpaTOp, Ta-
KOIi Xe, KaK B OMbITHOW yCTaHOBKe [epua,
HO [OMOMIHEHHbI OTpe3kamy MPOBOJIOKM
4nsa nydwero nanyyenus. Mprem ocyLiecT-
BMIANCA APYTMM OTPE3KOM MPOBOJIOKM, CO-
€[UHEHHbIM C NpPU6GOPOM, CKOHCTPYMPO-
BaHHbIM A.C. lNonosbiM. Kak TO/bKO BU-
6paTop HauuHan uW3nyyaTb 3neKTpomar-
HWTHYIO 3HEpruto, NMPUEMHBbIA Npubop OT-
3bIBICA Ha Hee TPe/nbl0 3BOHKA. JTOT
npubop, Kotopblii A.C. IMonoB AeMOH-



AnekcaHgp CrtenaHosud [Monos

cTpupoBann 7 mMaa 1895 r. Ha 3acegaHuu
(h13MYecKoro oTgeneHns Pycckoro gusm-
KO-XMMUYecKoro obuiecTtsa, Obl1 nepsbiM
B MVpEe pafvonpuUeMHVKOM, a Mpucoeau-
HEHHbI K HeMy OTPe30K MPOBO/OKU- Mep-
BO/ B MMpe aHTeHHOM.

Mpogomkas onbiThl, A.C. INonos o6Ha-
PYyXMWA, YTO HA CKOHCTPYMPOBAHHbIA UM
npubop AeliCTBYHOT M aTMOC(epHble 3eK-
TpUyeckvie paspagbl-MOSIHUW. DTO HaBeso
YYEHOro Ha MbICib 06  MCMOMb30BaHUU
MPUEMHUKa 4S8 CUrHan3auum o npuenu-
XatoLmXes rposax, 4To 1 Hbl10 NpoBepe-
HO B OfHOIi M3 neTepByprckux obcepsaTo-
WiA.
P 3CKMU3HBIA YEPTEX UCTOPUYECKOro Npu-
emMHuka A.C. lNonoBa Tbl BUAMWb Ha
puc. 15. BcmoTpuch B HEro BHUMaTe bHO,
nonpobyii pa3obpaTbCsi B HEM W MOHSATS,
Kak npueMHuK gelicteyeT. He cuntas 6a-
Tapew, B MpUeMHWKe Tpu npubopa: Kore-
pep (u300peTeHHbIi B 1890 T. (hpaHLys-
CKUM YydyeHbIM 3ayapgom BpaHnu), anek-
TPUYECKUIA 3BOHOK W 3/1EKTPOMarHUMTHOe
pene-sneKTpoOMarHuT,  MpUTArMBatoLLMiA
SIKOpb, €C/IM Yepe3 OOMOTKY TEYeT TOK.
Korepep npeacTtaBnseT co60W CTEKNSHHYIO
TPYOKY C  MENKAMW  MEeTa//IMYECKUMM
onunkaMu BHyTpU. C MNOMOLLBIHO TOHKMX
METa/IIMYECKMX MOIOCOK OH MOABELLEeH Me-
Xay onopamu 1 mn 2. Yepes 06MOTKY pene

2-202

0[lHa KOHTaKTHas NaacTUHKa Korepepa co-
'elMHEHA C MOMOXUTENbHBIM, & BTOpas-c
oTpuLaTenbHbIM noncamn 6atapen. 31O
nepsas 3MeKTpUYecKas Lenb MNPUeMHUKA.
Ecnu fkopb pene npuxatb K CepLeyvHuKY,
4yTOGbl KOHEL, ero KOCHysncs BMHTa 3, TO
obpasyeTcsi BTOpas 3MeKTpuyecKasd Lenb
NMPUEeMHMKA Lienb 3/1eKTPUYECKOrO 3BOHKa.

Korepep B pasHbIX ycnosuax obnagaet
HeoAUHaKOoBOV NMPOBOAMMOCTLIO TOKa. Ha-
XOAALLMECA B HEM METa/I/INYECKME OMUIKU
B OObIYHbIX YCNOBUAX OKa3blBalOT TOKY
60/bLLUOe CONPOTUB/IEHME, T.€. MI0OXO0 Mpo-
MycKaloT ero. B 370 Bpems TOK B MnepBoii
Lenu, B KOTOPYHO BK/lOYeHa 06MOTKa pe-
/le, HacTONbKO Masi, 4YTO fAKOpb pefie He
NnpuTArMBaeTCcAd K cepfeyHuky. Ho kak
TO/IbKO Ha KOrepep HayHyT [eiiCTBOBaTb
3M1eKTPOMarHUTHbIE BOJIHbI, COMPOTUB/IE-
HVie CNOS ONUIOK YMEHbLUMTCH, a TOK nep-
BOI Lenn pe3ko Bo3pacTeT. B 3TOT MO-
MEHT AKOpb pesie NPUTArMBaeTCs K cepleuy-
HWKY W, KOCHYBLUMCb BUHTA 3, 3aMblKaeT
Lenb 3MeKTPUYECKOro 3BOHKa. Cpasy e
NPUTATMBAETCA SKOPb  3NeKTpoMarHuTa
3TOW uenn, N MOMOTOYEK yAapseT Mo ua-
LeYKe 3BOHKa. HO siKopb 371eKTpoMarHuTa
3BOHKA OTXOAMUT OT KOHTaKTHOW MpPY>XWH-
KW 1 pa3pbIBaeT BTOPYHO Lenb. Tenepb Mo-
NIOTOYEK 3BOHKA, OTMYLUEHHbIV 3M1EKTPO-
MarHMUTOM, yaapseT Nno Korepepy v BCTpS-
XW1BaeT ONW/KW, BOCCTaHaBMBas Ux 60sb-
LIoe conpoTtusneHne. Ecnu anekTpomar-
HWTHbIE BO/IHbI MPOAO/HKAOT BO3LENCTBO-
BaTb Ha Korepep, MOJIOTOYEK aBTOMaTU4e-
CKM yaapseT TO Mo yalleyke 3BOHKa, TO Mo
Korepepy.

Korga A.C. INonoB npucoeauHAn K Ko-
repepy aHTeHHy, 4YyBCTBUTENbHOCTb Mpu-

€MHVKa 3aMeTHO noBblwanace. B atom
Puc. 15. OCKU3HbIN yepTex npuemMHMKa
A.C. lonosa
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CNyyae NPUEMHUK pearmposan Ha paspsgbl
MOJIHWK, TMPOUCXOJALLME HAa PaCCTOAHUU
00 30 KM. A Tak Kak NprYeMHWK pearnpo-
Ba/l He TONMbKO Ha WCKYCCTBEHHO CO3[a-
BaeMble 3/IEKTPOMArHWTHbIE BOJHbI, HO
1 Ha Te, KOTOpble BO3HWKAIOT B aTMOC(epe
nepeg rposoun, A.C. [Tonos Ha3sas ero
rPO300TMETHNKOM.

CnycTa MeHee roga nocsie UCTOPUYECKO-
ro sacefaHus Pycckoro (hu3nko-xuMuye-
cKoro obulectea, 24 mapta 1896 r. npo-
M30LLIMO0 HOBOE KPYMHOe cobbiTWe B WUCTO-
pun pagmo. B 3ToT pfeHb A.C. lNonos
JoKnafblBasl Yy4yeHbIM O BO3MOXHOCTU
nepefayv 1 npueMa paguocuUrHanoBs ¢ 3a-
MUCbI0 Ha NIeHTY TenerpagHoro annapara.
Korga [Joknaguvk YMOSK, B ayautopuu
rnocnbllancg CTyK TenerpadHoro annapa-
Ta, COEAVMHEHHOr0 C MPUEMHWUKOM: AJiek-
caHap CTenaHOBMY NPUHUMAN pagmnorpam-
My, MepefaBaeMytd ero 6awkaiwmm mno-
MOLLHMKOM [MeTpom Hwukonaesuuyem Pbib-
KVHbIM. 3TO 6blna nepsas B Mvpe pagmo-
rpaMma.

CosepLueHcTByst npunbopsl, A.C. Monos
MOCTENEHHO YBENUYMBA [aNbHOCTb Aeit-
CTBMA pagmoceasn. BecHoin 1897 r. 6bin
nepefaHbl paguvocurHanbl ¢ Kopabns Ha
beper Ha paccTosiHve 640 M. A AByMSs ro-
Jamu nosxe, B 1899 r., mocne OTKpbITUA
BO3MOXHOCTM  Mpuema  paguvoCcUrHaios
C MOMOLLbIO TeNne()OHHbIX TPYOOK Ha cryX,

[JaflbHOCTb  PafMOCBA3N  JOCTUIMA  YXKe
35 KM. OTO 6blN HOBbLIA 6AMCTATENbHbIN
ycnex n3obpeTarens paguo, NOCIYXMBLUWIA
TONYKOM K [Ja/ibHelilleMy pasBUTUIO pa-
avotenerpada B Poccuum.

OfHako  TO/MbKO  ciyyaid  nomor
A.C, TonoBy [0Ka3aTb >XU3HEHHYHO Heob-
XOAUMOCTb  HOBOIO  CpefcTBa  CBA3M.
B Hos6pe 1899 r. 6poHeHocel, «[eHepas-
agMmupan AnpakcuH» BO BPemMs CHEXHOro
LUTOPMA Ce/l Ha KaMHU Y MYCTbIHHbIX Gepe-
ros o. FornaHg B ®uHCKOM 3aimee. OT
OCTpoBa [0 ONwdKalilero Ha MaTepuke
r. Kotku (®@uHnaHams) okono 44 km. Cna-
cateflbHble paboTbl 3afepXMBaIUCL M3-3a
TPYZAHOCTU MPOKNaAKM NPOBOAHOW SIMHWK
CBSI3U MeX[y OCTPOBOM W MaTepukom. Ha
nomowis npuwno paguo. A.C. MNonos
n TN. H. PbIOKMH Ans obecneveHns Hagex-
HOI [BYCTOPOHHEN CBA3M YCTaHOBWAM Ha
OCTPOBE W MaTEpWKe MpPUEMHO-MNepeato-
Wne paguoctaHuun. JIMHWUA pagmoCcBA3m
feicteoBana ¢ theBpans no anpenb 1900 r.,
rnoka Be/fMCb cnacaTe/lbHble paboTbl. 3a
3TO BpeMs ObIN0 NepesaHo u NpUHATO 440
paguorpamM. OfHa M3 HUX OKasana /-
[OAM HEOLEHUMYIO YCryry.

Cnyunnoce 310 6 (heBpans 1900 r.
MN.H. Pbl6KNH, HaxoamBwuiics Ha o. o-
rnadg, npuHan ot A.C. NMonosa 13 r. Kot-
Ku paguorpammy: «KomaHampy «Epma-
Ka». OK0/10 J1aBeHCaapy OTOPBa/IO bANHY

Puc. b. PaguoctaHuma A.C. lNonosa Ha 0. lornaHg
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C pblbakamn. Okaxute MOMOLLb». Jlego-
Kon «EpMaK» HeMe[leHHO BbIllen Ha Mo-
NCKW B MOpPE W CHAM C NbAuHbl 27 pblba-
KoB. Jlrogu 6binn cnaceHbl 6narogaps pa-
avo.

Tak felicTBOBa/1a NepBasi B MUPe JSIMHUS
PafMOCBs3N, TaK PagMo 3aBOEBASIO MPaBO
Ha XXU3Hb.

A.C. lonoB cpenan euwe O4HO OYeHb
Ba)KHOe OTKpbITME. SleTom 1897 r. BO Bpe-
M$Si OMbITOB NO Nepefaye pPajnoCUrHAIOB
C TpaHcnopTHoro cyaHa «Espona» Ha
Kpeiicep «Adprka» MM 6bIf0 3aMeYeHO,
YTO KOrfa Mexay aTvMmn Kopabnsmu npo-
XOAUN KakKoi-nmbo TpeTuin kopabnb, Clibl-
LUIMMOCTb CUTHa/I0B YMeHbLUANacb Unn ga-
Xe BOBCe Mponajana. B cBAsM c 3TuMm
YUeHblii BbICKa3as MbIC/lb O BO3MOXHOCTYU
06Hapy>mBaTb NpU NOMOLLM pagnonpuem-
HUKa Kopabnu, Haxofslimeca Ha Myt pa-
OnoBOMH. TakMm 06pasom, OH YKasan
nyTb K pagvosiokauum-coBpeMeHHOMY
CPeACTBY OOHApYyXeHWs W  ornpejeneHus
MECTONMOJIOKEHUA MPefMeTOB Ha 3emie,
Ha BOfie, B BO3[yXe W KOCMOCe.

Benuko 3HayeHue Tpygos A.C. Nonosa.
OH nepsbIM MPasWIbHO OLEHWST OFPOMHOE
MPaKTUYeCKoe  3HAYeHWe  3NeKTpomar-
HUTHbIX BOJIH, CyMeN MOCTaBUTb WX Ha
Cnyx0y YenoBeky U TemM CaMbIM MOSIOXKUN
Ha4asio HOBOW 3MOXM B Pa3BUTUM MMPOBOIA
HaYKM W TEXHWKU-3MOXN PafUOTEXHUKM.

Ho no-HacToAlemMy 3acnyru BefMKOro
PYCCKOTO YYEHOr0 OLeHEHbI ObIIN B Haluel
CTpaHe TOMbKO nocne Benukoli OKTAGPbL-
CKOVA coumanucTuyeckoin pesonoumn. o-
CTaHOB/IEHWEM COBETCKOr0 MpasBmUTE/bCTBA
«O6 o03HameHOBaHWM 50-neTMA CO  AHSA
n306peteHus pagno A.C. MNMonosbiM» HaLl
Hapog ¢ 1945 r. oTMeyvaeT 7 mMas Kak [leHb
paguo. STUM ke NOCTaHOB/IEHNEM YUpeX-
[eHbl 30notas megdanb mmeHn A.C. lMo-
noBa, MpuUCyXJaeMas COBETCKUM U 3apy-
OeXHbIM y4YeHbIM 32 BblJaloLMecs Ha-
yuYHble paboTbl 1 M306peTeHNst B 061acTh
pagmo, HarpyaHbIi 3HA4OK «IMoyeTHbI pa-
anct CCCP», KOTOpbIM  HarpaxzaroTrcs
Nnla, CcnocobecTByOLLME CBOUM TPYAOM
pasBUTUIO  PAfMOTEXHUKKM,  Pajmosiobu-
TenbCTBa, OpraHusauuy  pagmoBeLLaHns
1 TenesugeHns. B JleHuHrpage cosgaH my-
3eii A.C. Monosa. Vima A.C. MNonosa Ho-
cAT Bcecoro3Hoe HayyHO-TEXHUYECKOE 06-
LeCTBO  PafiOTEXHWKKM,  37IEKTPOHUKU
n cBasn, KymnobllleBckas pagmoBeLlaTeb-
Has CTaHUuus, Hay4Ho-uccrnegoBaTenbCKuli
WHCTUTYT  pagmoBeLLaTeNnsHOro  npuema
N aKyCTUKMW.

2*

Mbl, COBETCKWe NiOAM, CBATO YTUM Ma-
MATb  pycckoro YyueHoro A.C. Nonos.a,
[aBLLIETO Ye/I0BEYECTBY paguo.

«"A3ETA BE3 BYMAI'N N1 BE3 PAC-
CTOAHNW>»

B feHb nobegbl OKTABPLCKOW PEBOMHOLLMN,
7 HosI6pst 1917 r., pagnocTaHumsa Kpelicepa
«ABpopa» nepegana obpaweHne «K rpa-
»XaaHam Poccum!l», HanucaHHoe Bnagnmum-
pom Unbnyom JIeHVHbIM 1 afpecoBaHHOe
MWIIMOHaM Tpyadawmxcs. B ncropnyeckme
OHU Benukoro OKTA6psA paguocTaHuum
Mofiogoi cTpaHbl COBETOB nepefaBanu
noAnvcaHHbIe BOXAEM PeBOIOLMN pagmno-
rpammbl «Bcem, BCem, BCeEM!», B KOTOPbIX
[JaBa/IMCb YKa3aHW opraHam BflacTuM Ha
MecTax, OMpoBeprasncb Kneseta M NOXb
6ypxyasum o CoBeTckoli pecnybnumke. Pa-
AMorpammbl, MPUHATbIE M3 LIEHTPA PeBo-
mouun MeTporpaja, nevataincs U LWINPO-
KO pacrpocTpaHs/IMCb BO MHOTMX ropogax
CTpaHbl.

Bnagnmnp Wnbuy, cneguslunii BHUMa-
TE/IbHO 3a PasBUTUEM PafNOTEXHWUKMK, BU-
[ien B Heil OrpOMHYI0 OpraHu3yHoLLyo CU-
ny. 29 wmons 1918 r. M 6bIN NognucaH
fekper Coseta HapogHbix Komwuccapos
0 LeHTpanusaumm pagnoTeXHUYecKoro Ae-
Nla B CcTpaHe. B 3TOM >e rofy no ykasa-
HWo JleHnHa B HmkHem Hosropoge (HbiHe
r. FopbkuiA) Gblia co3gaHa pagmonabopa-
TopusA. JTO, NO cylecTsy, 6bla NEPBbIN CO-
BETCKUIA PafMOTEXHNYECKUIA YHUBEPCUTET,
CbIrpaBLMin GOMbLWIYIO POMb B PasBUTUK
pagmoduKaLmm 1 pagmoBeLLaHna B Halleit
cTpaHe. Mo3xe Hwxeropogckoin nabopa-
Topun 6bINO NpUcBoeHO wmsa B.W. Jle-
HWHa, OHa ABaXk[bl HarpaxzeHa OpLeHOM
Tpynosoro KpacHoro 3HameHwu.

Hweropozckoii  pagnonabopartopuieit
PYKOBOAUN KPYNHEWLLNIA pycckuin n3obpe-
TaTenb B 00nacTM paguo, co3fatenb
MepBbIX  MOLLHbIX  pafuoBeLllaTesibHbIX
cTaHuuii Mwuxann AnekcaHapoBuYy BoHuY-
Bpyesnu. TMog ero pykoBOACTBOM 6blSI0
Ha/ladKeHO  MPOM3BOACTBO  paguonamn,
a oceHbl 1920 T. 3aKOH4YeHa MOCTPOKa
MepBoOi pagnoTenet)OHHON CTaHUMKW, nepe-
[iaBaBLLEN MO Pajmo >XMBYHO Ye0BEYECKYHO
peyb Ha 60/bLUME PaCCTOAHUS.

Korga B. V. JleHVH y3Han 06 3Tux pa-
60Tax, OH Hamucaa B Tena0M APY>XECKOM
nuceme npodeccopy M.A. boHY-BpyeBu-
vy: «[a3eta 6e3 bymarn u 6e3 paccros-
HUii», KOTOpyto Bbl co3gaeTe, 6ygeT Benm-
KUM [IeNIOM».

B mapte 1920r. 3a noanuceio B.U.
NeHnHa ©6blN0 NPUHATO MOCTaHOBIEHUE
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Coseta Tpyga 1 O60pOHbI 0 MOCTPOiKe
B Mockse LleHTpanbHOW pagnoTeneqoH-
HOW cTaHuun ¢ paguycom peicteua 2000
BepcT. Heckonbko nosgHee B.W. JleHnH
B 3anucke, agpecosaHHoihn B CoseT Ha-
pogHbix  Komuccapos CCCP, nucan:
«...Bca Poccust 6yget cnywartb raserty, uu-
Taemyto B MockBe». A 4epe3 fBa roja,
B 1922 r., BCTynaeT B CTPOi nepBasi pagmo-
BellaTesibHag CTaHumMs, 1Mo TOMY BPEMEHM
camas mowHaa B mupe. B 1924 r. Coser
HapogHbix Komuccapos CCCP  npuHu-
MaeT nocTaHoBfieHne «QO YacTHbIX Mpu-
EMHbIX CTaHLUAX», MNOMOXMBLLIEE Hayano
LUMPOKOIA pagnoumkauum CTpaHbl, pas3Bu-
TUIO pajuoBeLlaHns 1 paguosntobuTess-
cTBa. B ToM xe 1924 r. MHOroumcneHHble
APY3bsi Pajno, YBIEUEHHblE PafNOTEXHU-
KOW, MOAy4nnnM NepBblii HOMEP CBOEro
XypHana «Paguontobutenb». C Hero-To,
MepenMeHOBaHHOro Mo3xe B «Pagwo-
(DPOHT», a 3aTeM B XypHan «Pafuo», no
CYLLECTBY, ¥ Hayanacb NeTonucb COBETCKO-
ro paguontobutenscTea. Havancs Bbinyck
pasvonpuUEMHUKOB, [JeTaneil fans camo-
CTOATE/IbHOr0 W3roTOBNEHUA pajuoarnna-
paTypbl. PaguoBsellaHne Bce 6ofbLUe CTa-
HOBUTCA TPWUOYHOW C MWIMOHHOW aypu-

TOPWEN, 0 KOTOPOV MeYTast BEIMKWA Unbnu.
Tak 3apofunocb, U Hayano pasBKBaThbCA
COBETCKOE paJMoBeLLaHne, a BMECTE C HUM
? paauono6buTeNnsCTBO.

Celluac Hawa cTpaHa 'TyCTO NoKpbiTa
CeTbI0 pafmoBelLaTeNbHbIX CTaHUuiA 1 pa-
OMOTPaHCNALMOHHBIX y310B. Paguonpuem-
HUK UMW pagnoTodvka CTamm npegmeTamu
nepsoii HeOBXOAMMOCTM  Hawero 6biTa.
CpefcTBamy PagnoCBA3M OCHALLEHbI BCE BU-
Obl BO3AYLUHbIX, MOPCKWX W PEYHbIX Kopab-
nel, Hay4Hble 3KCMeauLMu, WCKYCCTBEHHbIE
CNYyTHUKM 3emnu, KOCMUYECKWe Kopaban u
aBTOMATUYECKME MEXKMNNaHeTHble CTaH-
Lm.

Ho, toHbIii Apyr, pagvoBeLlaHue n paguo-
CBA3b HE EAWHCTBeHHble 06nacTu CcoBpe-
MEHHOW pagnoTexHukn. PagnoTexHuka ce-
rofHA—3TO TENeBUAEHNE M PaaMonoKaLms,
paguoHaBsurauvs, pagnoacTpoHOMMS U Te-
NeMexaHuKa, 3ByKO3anucb ¥ MHOrue gapy-
rMe OTpac U pasgenbl Hayku U TEeXHUKN.
C HeKOTOpbIMM M3 HWUX A HamepeH MNo3Ha-
KoMUTb Teba B cnegytowx becegax. Hau-
Hy >Ke C Haubonee LIMPOKOW obnacTw pa-
OVOTEXHUKN-TEXHUKN PaA1OBELLaHNA.



BECEJA BTOPAA

MEPBOE 3HAKOMCTBO
C PAANOIEPEOAYUEN
N PAOAVNOINPNEMOM

CnoBo «paauno» NpoucXoauT OT NATUHCKOO
radiare-u3nyyaThb WM uclycKaTb Nyum.
PagvoBeliaTenbHas cTaHuus, Hanpumep,
nofo6Ho ConHLY u3nyyaeT PafyoBONHbI BO
BCE CTOpOHbI MO paguycam. JIMlb Heko-
Topble PaAMOCTaHLMM CNEeLManbHOTo HasHa-
UeHUs U3NyYaT PagMoBOAHbI B KaKOM-TO
OLHOM Hanpas/eHuu.

Ecnv 6bl Tl npuwen Ha TeppuTopuio
pafnoBelLaTeNbHON CTaHuun, TO MpeXkae
BCEro yBuAen Obl BEPTUKANbHYIO a>KypHYO
MeTanmyeckylo MauTy i nposoga, nog-
HATble BbICOKO Haf 3eMneii. DTO-aHTeH-
Ha. PsgoM wav Hemopaneky-3gaHue, rie
HaxoouTCa nepefaTynK, BblpabaThiBak-
WA 3NeKTpUYECKMe KonebaHus BbICOKOM
YacTOThl, KOTOpble aHTEHHa npeobpasyeT
B 3HEPIV0 PajMOBOSH.

K nepefaTunKy 0T paguocTyann, a oHa
MOXKET HaxoguTbCs [aneko OT nepedaT-
YMKa, WOET NOA3EMHbIA Kabenb-XxopoLlo
N30MPOBaHHbIE NPOBOAA B MPOYHOK 060/104-
ke. B cTygum ycTaHoBneH MWKpodoH. He
TOMLKO TONOC ANKTOpa, pasroBop Mtofei
1 3BYKM My3bIK1, HO M LUENOT, LUOPOXM MU-
KPO(hOH MrHOBEHHO MpeBpaWaeT B 3NeK-
TPUYecKne KonebaHusi 3BYKOBO 4acTOTHl,
KOTOpble M0 Kabeno nocTynawT K nepe-
[aTuMKy, YTOObl «BHEAPUTHLCA» B €ro Bbl-
COKOYaCTOTHble  KonebaHusi.  CKOMbKUM
elle nMpeobpasoBaHMAM NoABepraeTCs nepe-
MEHHbI/i TOK 3BYKOBOW 4YaCTOTbI, MPedKae

ueM MPUEMHMK MpeBpaTUT €ro CHoBsa
B 3ByKu!

MpuemHuk 6ygeT nepBbiM TBOMM Npak-
TWYECKUM LIArOM K MO3HaHUI paguoTex-
HUKW. A 4TO06bl 3TOT War 6biN YBEPEHHbIM,
Hafjo pa3obpaThCa B CYLUHOCTW Tex husm-
UeCKWX SBNEHUIA, KOTOpPbIE 1eXKaT B OCHOBE
TEXHWKW paguonepesayus W pagvonpuema,
NOroBopUTH O MPUPOAE 3BYKA U HECKO/bKO
6onblue, yem B MepBon Gecefe, O MepeMeH-
HOM TOKe ¥ ero CBOWCTBax.

O KOJNNIEBAHUAX 1 BOJ/THAX

Bokpyr Hac BCe BpeMs poXJatoTca 1 3aTy-
XalT KonebatenbHble fBneHws. Konebnet-
€A BETKa, C KOTOPOi1 cneTena ntuua. Kone-
6n10TCA MasATHMKM 4acoB, kayenu. [log
[efiCTBMEM BeTpa KOMebnTCA AepeBbs,
MpoBoAa, NoABeLUeHHble Ha CTonbax, Kone-
6neTca Boda B 03epax M MOpsX.

BoT Tbl 6pocun Ha rnagkyto nosepx-
HOCTb 03epa kaMeHb, 1 OT Hero nobexanm
BO/IHbI (puc. 16). YTo npowmsowno? Ya-
CTULbI BOAbI B MeCTe yjapa KaMHs BAaBu-
NACb, BbLITECHWB COCEAHME 4acTWUbl, U Ha
MOBEPXHOCTW BOfAbl 06pa3oBasics KO/blie-
06pa3HbL rop6. 3ateM B MecTe MNafeHus
KaMH$ BOJA NOAHSAMach BBEPX, HO YXE Bbl-
LLe MPeXXHero YPOBHS-3a NepebiM ropoom
MosBU/ICA BTOPOM, a Mexgy HUMW-BMa-
OvHa. [lanee yacTuubl BOAbl NPOLO/KAOT
nepemeLLaTbest nonepemMeHHo BBEPX
N BHMW3-KONE6OTCA, yBnekas 3a coboi
Bce 6osblle M GOMbLUE COCEAHUX YacTuL
Bofbl. O6pa3yroTCsA BOMHbI, pacxoasLumecs
OT MeCTa CBOEro BO3HWKHOBEHWS KOHLEH-
TPUYECKMMMN KpYyTamu.

MoauepkmBalo: yacTuLbl BOAbl TOMbKO
KOMeOMOTCA, HO He [BWXKYTCA BMecTe
C BofiHamu. B 3aTtom HeTpygHo y6eanTbes,
6pocuB Ha KOMebMoLLyoCa MOBEPXHOCTb
BOAb! LWenky. Ecnu HeT BeTpa unu TeyeHus
BOAbl, lenka OyAeT Nulb OMyCcKaTbCs
M NOLHMMATbCA Haf YPOBHEM BOAbl, He
nepemMeLLancb BMeCTe C BOJIHAMM.

BogsHble BOMHbI MOryT 6bITb 60/bLLUK-
MW, T.e. CWIbHBIMW WM MaleHbKUMMN-
cnabbiMn. CrbHBIMU Mbl Ha3blBaEM TaKue
BOJIHbI, KOTOPbIE MMeOT BO/bLUIOKA pasmax
KonebaHwiA, Kak roBopsT, 6onbLIne amnn-
Tyabl KonebaHuii. Cnabble BOMHbI MMEOT
Masible rop6bl-HeOOMbLIYI0  amMNanTyay.
Uem 6oMblue amnianMTyfbl  BO3HMKLUMX
BOSIH, TeM OOMbLUYHO 3HEPTUIO OHW HecyT
B cebe.
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DHeprus BOJH, BO3HUKLUMX OT OpOLUEH-
HOr0 KamHsl, OTHOCUTENbHO HeBenuka, of-
HaKO OHa MOXET 3acTaBWTb KosiebaTbes
Kambill W TpaBy, pacTywe B o3epe. Ho
Mbl 3HaeM, Kakue OO/bLUMe paspyLLeHus
6epera MOryT nNpousBoAMTb MOPCKUE BON-
Hbl, 06nagatome H60bLIMMK aMNANTYAa-
MW 1, CNefoBaTeNbHO, GOMbLLIOW 3Heprue.
3TN paspyLUeHNs OCYLLECTBAIOTCA WMEH-
HO TOWM 3Heprueil, KOTOPYK BOJSIHbI He-
MPePbLIBHO OTAAt0T 6epery.

BosHbI MOryT 6bITb YacTbIMKM WK pes-
KnMu. YeM MeHblle pacCTosiHUE MeXay
rpebHamMK Gerywmx BOMH, TEM Kopoue Ka-
XKAas B3ATas B OTAENbHOCTM BO/HA. Yem
60/bLUe PacCcTOsiHME MEXAY BOSHAMU, TEM
O/HHee BOMHa. [IMHOW BO/HbI Ha BOAe
Mbl Ha3blBaEM PaCCTOsHVE Mexay AByMs
cocegHUMM  Gerywmmyu  rpebHsaMn  uam
BnaguHamu. o mepe yganeHus BOMH OT
MecTa BO3HUKHOBEHWS UX aMnauTyasl no-
CTEMEHHO YMEHbLUAOTCS, 3aTyXalT, HO
[/IMHA BONH OCTaeTcst HeM3MEHHOW.

BonHbl Ha BOLE MOXHO TakkKe CO34a-
BaTb, Harmpumep, Norpyxas B BOAy Naaky
¥ PUTMUYHO, B TAKT C KONe6GaHUAMU BOAbI,
onyckas v nogHvumas ee. 1 B aTom cnydae
BOMHbI BYAyT 3atyxalowmmn. Ho cyule-
CTBOBaTb OHW OyAyT NuUWb A0 Tex mop,
MOKa Mbl He MpekpaTyM BO3MYLIATb MO-
BEPXHOCTb BOAbI.

A Kak BO3HVKAtOT KO/ebaHus 06blUHbIX
Kayenein? 3TO Tbl XOPOLIO 3HaeLb: WX
HaZo MOATONKHYTb, BOT OHW M 6yayT Ka-
YaTbCA U3 CTOPOHBI B CTOPOHY. YeM cusib-
Hee TONYOK, TeM 60sblUe amnanTyabl KO-
nebaHuii. 3T konebaHws OyayT 3aTyxatb,
€CM  He MOAJepXKuBaTb WX  AOMOSMHM-
TeNbHbIMM TONYKamu. Takve W MHOrume
Jpyrve NofobHble MexaHu4eckune Koneba-
HUS Mbl BUAMM. B npupoge xe 6onbLue He-
BUAMMbIX KOnebaHWii, KoTopble Mbl Crlbl-
MM, olyllaem B Buae 3ByKa. He Bcerga,
HanpuMep, MOXHO 3aMeTWUTb KonebaHus
CTPYHbl MYy3bIKa/IbHOTO WMHCTPYMEHTA, HO
Mbl C/bILUMM, KaK OHa 3ByuuT. [py mopbl-
Bax BeTpa B Tpybe BO3HMKaeT 3BYK. Ero
CO34al0T KonebateNibHble ABMXEHUA BO3-
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Puc. 16. MNMpwn yaape KamHA
O MOBEPXHOCTb BOfAbl BO3-
HUKalOT BOJIHbI

Jyxa B Tpy6e, KOTOpble Mbl He BUAWM. 3BY-
YyaT KaMepTOH, CTakaH, JI0KKa, Tapeska,
yUeHn4ecKoe nepo, ANCT BymMarn-oHu To-
Xe Koneb6snoTcs.

[Ja, 1oHbIli Apyr, Mbl )XMBEM B MUpe 3BY-
KOB, MOTOMY 4TO MHOrMe OKpyXaroLive
Hac Tena, Kone6nscb, 3Byuar.

Kak BO3HMKalOT 3BYKOBble BO/IHbI B BO3-
Oyxe? Bo3gyx COCTOUT U3 HEBUAMMBIX Fna-
3am yactuy,. lMpy BeTpe OHM MOryT nepe-
HOCWUTBLCA Ha 60MbluMe paccTosHui. Ho
OHW, KpOMe TOro, MOryT W Konebarbcs.
Hanpvmep, ecnv B BO3Ayxe cpenatb pe-
3KOe [BVKEHWE MNajKoM, TO Mbl MOYYB-
CTBYEM J/lerkuii MopbIB BETpa M OAHOBpE-
MEHHO YC/bILWMM Cnabblii 3ByK. 3ByK 3TOT-
pe3ynbTaT KonebaHuii 4acTuy, BO3AyXa,
BO30Y>KEHHbIX KOMebaHAaAMU Nasiku.

MpoBegn Takoi onbiT. OTTAHU CTPYHY,
Hanpumep, rMTapbl, a NOTOM OTMYCTU ee.
CTpyHa HauyHeT [poXkaTb-KosiebaTbes
OKOJIO CBOEro MepBOHaYa/bHOIO MOJOXe-
HUS MOKOA. [JOCTATOYHO CW/bHble Koneba-
HWA CTPYHbI 3aMeTHbI Ha rna3. Cnabble Ko-
nebaHns CTPYHbl MOXHO TONbKO MOYYyB-
CTBOBaTb KaK J/IerKOe LUEeKOTaHue, €ecnu
MPUKOCHYTLCA K Heil nanbuem. Moka cTpy-
Ha Kkonebnetcs, Mbl CAblWUM 3BYK. Kak
TOMbKO CTPYHa YCMOKOWTCSH, 3BYK 3aTWX-
HeT. PoXfAeHuWe 3ByKa 3[eCb-pe3ysibTaT
CTYLLEHUA W Pa3pexeHns YacTul, BO3LyXa.
Konebnsicb n3 CTOPOHbI B CTOPOHY, CTPYHA
TECHUT, KaK Obl NpeccyeT nepeg cobon yva-
CTWLbI BO3AyXa, 06pa3ys B HEKOTOPOM €ero
06beMe 061aCTV MOBbLILLEHHOIO AaBeHus,
a c3aay, HaobopoT, 061aCTV MOHWUXEHHOTO
faBneHus. 3TO U ecTb 3BYKOBblE BOSHbI.
PacnpocTpaHsich B BO3A4YXe CO CKOPOCTbIO
okono 340 m/c, oHM HecyT B cebe Heko-
TOPbIA 3anac aHeprun. B TOT MOMEHT, Kor-
[a [o yxofa foXoauT 061acTb MOBbILLIEH-
HOM0 [AaBfeHWsi 3BYKOBOW BOJSHbI, OHA
HajaB/mMBaeT Ha 6apabaHHYO MepenoHKy,
HEeCKO/IbKO nporubas ee BHyTpb. Korpa xe
[0 yxa [OXOAWUT paspeXxeHHas 06/1acTb
3BYKOBOI BOJ/IHbI, GapabaHHas mnepenoHka
BbIrM6aeTCs HECKOMbKO Hapyxcy. BapabaH-
Has MepenoHKa BCe BpeMs Konebnetcs



B TaKT C yepedyroimMuca obnactamm no-
BbILUEHHOTO ¥ MOHVDKEHHOTO  AaB/IeHNs
BO3f4yXa. OTW KonebaHus nepeparoTca no
CNyX0BOMY HepBY B MO3T, U Mbl BOCMPUHU-
Maem MX Kak 3ByK. Uem 60/blue amnnm-
TyZbl 3BYKOBbIX BOJH, TeM 0O/bLUe 3Hep-
MM HecyT OHM B cebe, Tem Trpomue
BOCMPVHVMaEMbIi HaMU 3BYK.

3BYKOBble BO/HbI, KaK W BOASHblE WK
3NEKTPUYECKME  KONeBaHWs, 1306paxKatoT
BO/IHUCTON  NMHMeii—cuHycompon.  Ee
ropbbl COOTBETCTBYIOT 06/1acTAM MOBbI-
LLIEHHOr0 [aBfeHns, a BnaAuHbI-06Ma-
CTAM MOHWKEHHOTO [aBMeHWs BO34YXa.
O6nacTb NOBbILLEHHOIO [AaBMEHUS W Crie-
Jylowas 3a Heto 06/1aCTb MOHWDKEHHOTO
[aBneHns 06pasytoT 3BYKOBYHD BOJHY.

Mbl >XvBeM W B Mupe 3fieKTpomar-
HUTHbIX KONebaHuiA, N3nyyaeMblX 31eKTpU-
yeckuMu nprubopamy 1M BCEMU MPOBOLAMM,
B KOTOPbIX Te4eT MepeMeHHbI  TOK,
OrPOMHbIM YMC/IOM @HTEHH PagMOCTaHLWA,
aTMocthepHbIMM 3M1EKTPUYECKUMU paspsja-
MU, Heagpamm 3eMnn U 6ecKoHeuHbIM Koc-
MOCOM. TO/IbKO C MOMOLLbI MpPMBOpPOB,
CO3[@HHbIX YeNI0BEKOM, OHWU MOryT ObITb
06HapyXeHbl 1 3athMKCUPOBaHbI.

O MNEPMNOLOE N YUACTOTE KOJIEBA-
HAN

BaxHeliluMM napameTpoMm, XapakTepusyto-
MM MexaHU4ecKue, 3BYKOBbIe, 3/1eKTpuYe-
CKWe, 3MEeKTPOMAarHWTHble W BCe Apyrue
BUAbl KONebaHWin ABnseTcs nepuog—spe-
M, B TeyeHWe KOTOPOro COBepLUaeTcs
OfHO nosHoe konebauune. Ecnu, Hanpumep,
MasTHWMK YaCOB-XOLMKOB JenaeT 3a 1 ¢ Asa
MOMHbIX KonebaHus, Nepuoj Kakaoro Ko-
nebannsa paseH 0,5 c. Meprog konebaHuii
6o/bLUMX Kaueneil 0Kono 2 ¢, a Nepmog Ko-
nebaHWii CTPyHbl MOXET COCTaBNATb OT
JecATbIX A0 AECATUTLICAYHbIX [ONei ce-
KYHLbI.

Jpyrum napameTpom, XapakKTepusyto-
MM KonebaHwsa, sBNfeTca 4actota (OT
C/IOBa «4aCTO»)-4MCMO, MOKa3blBatoLLEe,
CKO/bKO MOJHBIX KonebaHWin B CeKyHAY CO-
BEPLUAKT MasTHMK 4acoB, 3BYydalliee Teso,
TOK B MPOBOAHMKE ¥ T. N. YacToTy Koneba-
HWA OLIEHWBAKOT eAWMHWLEN, HOCSLIEn Ha-
3BaHue repl (cokpaweHHo nuwyTt Tu):
1 I'u-3TO OfHO KonebaHwe B cekyHay. Ec-
n, Hanmpumep, 3By4allas CTpyHa coBep-
waet 440 nonHbIx KonebaHun B 1 c (mpm
3TOM OHa CO3JaeT TOH «/s» TPeTbel OK-
TaBbl), FOBOPAT, YTO 4acToTa ee Koneba-
Huin 440 My, YacToTa mepemMeHHOro TOKa
3NeKTpoocBeTUTENbHOM ceTu 50 Iy, Mpw

3TOM TOKE 3M1eKTPOHbl B MPOBOJAX CETM
B TEYEHWe CeKyHAbl TeKYT nornepemMeHHo 50
pa3 B OA4HOM HarpasfeHnn U CTOMbKO e
ga3 B 0bpaTHOM, T.e. COBepLUatoT 3a 1 ¢
0 NOAHbIX KofiebaHwii.

Bonee KpynHble eanHULBI YACTOTbI-KU-
norepy, (nMuwyt KIy), paeHbid 1000 My
n wMerarepy (muwyt MIL), paBHbIA
1000 klMy mnn 1000000 Iy,

Mo yacToTe konebaHWi 3ByYaLlero Tena
MOXHO CyauTb O TOHE WU BbICOTe 3BYKa.
Uem 60sbLLe 4acToTa, TEM Bbille TOH 3BY-
Ka, 1 Ha06OPOT, YeM MeHbLLE YacToTa, TeM
HWKe TOH 3BYKa. Hawe yxo cnoco6Ho pe-
arypoBaTb Ha CpPaBHWUTENbHO He6O/bLUYHO
nosocy (y4actok) 4acTOT 3BYKOBbIX KoJje-
6aHun-npumMepHo ot 20 'y go 20 kIu.
Tem He MeHee 3Ta Mof0ca 4acTOT BMe-
LUAEeT BCHO OBLUMPHENLLYO raMMy 3BYKOB,
CO3[jaBaeMbIX r0O/I0OCOM YeNloBeKa, CUMEO-
HWYECKUM OPKECTPOM: OT OYeHb HU3KUX
TOHOB, MOXOXMX Ha 3BYK XYMOKaHUS XYKa,
[l0 efie YNI0BMUMOr0 BbICOKOTO MUCKA KOMa-
pa. KonebaHus vactotoli go 20 Iy, Hasbl-
Baemble  MH(Pa3BYKOBbIMW, 1  CBblLLE
20 k4, HasblBaemble YNbTPa3BYKOBbLIMU,
Mbl He cnbllwum. A ecnn 6bl 6apabaHHas
nepenoHKa Hallero yxa okasanacb crocob6-
HO pearmpoBaTb 1 Ha Y/bTPas3BYKOBble
KonebaHus, Mbl MOrAM Obl TOrga Yc/bl-
WaTb NUCK NETYy4YnX MbILLER, ronoc Aeb-
(uHa. Jenb(uHbl U3[aT U CAbILWAT Y/lb-
Tpa3ByKOBble KofiebaHUs C yacToTamu [0
180 kIy,.

Ho, toHbIA Apyr, He MyTai BbICOTY, T.e.
TOH 3ByKa C cwoii ero. BoicoTa 3Byka 3a-
BUCWUT He OT aMnauTyfdbl, @ OT 4acToTbl
konebaHwii. Tonctas W [/MHHas CTpyHa
MY3bIKa/IbHOr0  MHCTPYMEHTa, Hanpumep,
CO3aeT HWU3KWUI TOH 3BYKa, T.e. Konebnet-
CA MefJleHHee, YeM TOHKas W KOpOTKas

Puc. 17. Yem 6onblue yacToTa KonebaHuin
CTPYHbl, TEM KOpO4e 3BYKOBbIE BOJIHbl U BblILLE
TOH 3ByKa
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CTpyHa, Co3faroLias BbICOKWA TOH 3BYKa.
Pa3obpaTtbca B 3TOM BOnpoce Tebe Momo-
Xer puc. 17.

B 3nekTpo- 1 pafuOTEXHUKE WCMOSb-
3yHOT MepemMeHHble TOKM 4acTOTOW OT He-
CKO/MbKUX repL A0 Thicad rurarepl. AH-
TEHHbl LUMPOKOBELLATENbHBIX PafMOCTaH-
UM, Harmpvmep, MUTalOTCa TOKaMU 4acTo-
TOl npumepHo oT 150 kl'y, go 100 MIw.
3TN ObICTPONEPEMEHHbIE KonebaHns, Ha-
3blBaEMble  KOMebaHWAMN  PagmMoyacToThl,
N ABNAKOTCA TEM CPEACTBOM, C MOMOLLbIO
KOTOPOro OCYLLeCTB/ISeTCA nepefaya 3BY-
KOB Ha 60/blUME pacCTOsHMSA 6e3 MpoBoO-
[0B.

Becb OrpomHbIi AvanasoH MepemMeHHbIX
TOKOB MPWHATO NOAPa3fensTb Ha HeCKO/lb-
KO _y4acTKOB-TOAAMANa30H0B. TOKM 4acTo-
Ton ot 20 'y go 20 Kl'W, COOTBETCTBYIO-
Wwye KonebaHusM, BOCMPUHMMAEMbIM Ha-
MW KaK 3BYKM Pa3HOI TOHaNbHOCTW, Hasbl-
BAlOT TOKamy (Mnu KonebaHWsMK) 3BYKO-
BOW 4acTOTbl, @ TOKM 4acTOTOM BblLle
20 kl'U-TOKaMM  yNbTPasBYKOBOM  Ya-
cTOTbl. TOKM uyacToTo oT 100 kl'y, Ao
30 My, Ha3biBalOT TOKaMW BbICOKOW Ya-
CTOTbl, a TOKM  4acTOTOW  Bblle
30 MIy-Tokamu YNbTPaBbICOKOWA
1 CBEPXBbICOKOW YacTOTbl.

3arnoMHM  XOPOLLEHLKO 3T rpaHuLpbl
1 Ha3BaHMS MNOAAMANa3oHOB 4acToT nepe-
MEHHbIX TOKOB.

ELWLE PA3 O PAOAVNOBOJTHAX

Mpeanonoxmm, Tbl CHMaelb TPyoKy Te-
nefoHHOro annapara, Habupaelb UNn Ha-
3bIBaellb HYXHbIi HOMepP. Bckope Tbl Chibl-
WML TON0OC TOBapuwia, a OH TBOW.
Kakve anekTpuyeckue ABMEHUS MPOUCXO-
[AT BO BpeMs Ballero TeneqOHHOro pas-
rosopa?

3ByKOBble  KOnebaHMs BO3fyXa, CO-
3[aHHble TOOON, MpeobpasytoTcs MUKPO-
(DOHOM B 3MEKTPUYECKME KonebaHUs 3BYKO-
BO/ 4aCTOTbl, KOTOpble MO NPOBOAAM
nepefaloTcs K annapatype TBOero cobe-
cefHvka. Tam, Ha APYrOM KOHLE AWHMK,
OHW C MNOMOLLUBK M3nyyaTens TenedoHa
npeobpasytoTcs B KONMebaHUs BO3LyXa, BO-
CMPUHUMAEMble TBOUM NpUATENeM  Kak
3ByKU. B TenetoHun CpeacTBOM CBA3W Lie-
MM SBNAKOTCA MpoBOA3, B pajuoBeLla-
HUW —PaaMOBOSHbI.

«Ceppuem» nepefatymka n060iA pagmo-
CTaHUMM  ABNsETCA reHepaTop-yCTpOii-
CTBO, BblpabaTtbiBatoLlee konebaHWs BbICO-
KO/, HO CTPOr0 MOCTOSIHHOW AN51 AaHHOW
pagMocTaHUMM 4acToTbl. 3TW KonebaHus
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pagnoYacToThl, YCWUEHHbIE [0 Heobxoau-
MOW MOLLHOCTK, MOCTYMAKT B aHTEHHY
1 BO30Y)KAAOT B OKpYXaloLlem ee Mpo-
CTPaHCTBE 3/1EKTPOMAarHUTHbIE KonebaHus
TOYHO TaKOl >Ke 4acTOTbl PaguoBOSIHbI.
CKOpoCTb yfaneHuss pajguoBO/H OT  aH-
TEHHbl pafMOCTaHUMM paBHa CKOPOCTU
ceeta: 300000 Km/c, UTO MOYTU B MUI/IMOH
pa3 ObICTpee pacrnpocTpaHeHus 3ByKa
B BO3fyXe. DTO 3HAYMT, 4YTO ecm Ha Mo-
CKOBCKO/  paJvoBeLLaTelbHON  CTaHLuK
B HEKOTOPbIA MOMEHT BPeMEHU BK/IKOUNIN
nepefaTumk, TO ee PajvoBOSIHbI MeHbLLe
yem 3a 1/30 ¢ pgoiigyT mO0 BnagmBocToKa,
a 3BYK 3a 3TO BpeMs YCMeeT pacnpocTpa-
HUTbCA BCero nuuwb Ha 10 U m.

PaavoBO/HbI  PacMpOCTPaHAIOTCA  He
TO/MbKO B BO3[yXe, HO 1 TaMm, FAe ero HeT,
HarmpuMep B KOCMUYECKOM MPOCTPaHCTBE.
JTMM  OHM OT/IMYAIOTCA OT  3BYKOBbIX
BO/IH, A/11 KOTOPbIX COBEPLUEHHO HEO6XO-
UM BO3[lyX MW Kakas-nnm6o apyrast nioT-
Has cpeda, HampuMmep BOAa.

Korga paguoBellaTenbHas CTaHUMs Ha-
UMHAET CBOW Nepeaaun, AUKTOP MHOrAa Co-
06LLaeT, YTO fAaHHas paguocTaHuus pa6o-
TaeT Ha BOMHE TaKOW-TO AfMHbL. BonHy,
6eryLyyto no MoBEpPXHOCTW BOAbI, Mbl BU-
OVM W TIpU W3BECTHOWM IOBKOCTU MOXKEM
U3MepuTb ee ANuHy. [MHY Xe pagvoBONH
MOXXHO M3MEPUTb TOMbKO C MOMOLLbHO
creunabHbIX MPMBOPOB WMAU PaccumTaTh
MaTeEMaTMYECKUM MyTeM, ec/i, KOHEUHO,
M3BECTHA 4acToTa TOKa, BO3GY)XAAMOLLErO
3TU BOJIHBI.

JnnHa pagmnoBONHbI - 3TO  PacCTOsHUE,
Ha KOTOpOEe pacrnpoCTPaHsAeTCHd 3Heprus
3/IEKTPOMArHUTHOrO MONs 3a nepuoj Ko-
nebaHMa TOKa B aHTEHHe pafMoCTaHLMW.
lNoHMMaTb 370 Halo Tak. 3a BpeMsl O4HO-
ro nepuvofa Toka B aHTEHHe nepejarymka
B MPOCTPaHCTBE BOKPYI Hee BO3HWKAET Of-
Ha paZlMoBO/iHA. YeM Bbille 4acToTa TOKa,
TeM 0O/blUe Cnefylowmx Apyr 3a Apyrom
PaaMoBO/H M3MTyHaeTCA aHTEHHON B Teuye-
HUE KaXKAOM CeKyHAbl. JonycTum, vactoTa
TOKA B aHTEHHe pajuMoCTaHLUMK COCTaB/seT
1 MTI"u. 3HauuT, nepuog atoro Toka u BO3-
6Y>KAEHHOI0 UM 3/1EKTPOMAarHUTHOro noss
paBeH OAHOM MWIMIMOHHOWM A0Ne CEeKyHAbI.
3a 1 c pagvoBO/Ha MPOXOAUT pPaccTosiHMe
300000 km, wunm 300000000 M. 3a ogHy
MWJTMOHHYIO [OMH0 CEeKyHAbl OHa npoinget
paccTtosiHMe B MWIIMOH pa3 MeHbLue, T.e.
300000000 :1000000. CnepoBaresibHO,
[MHa BO/HbI AaHHOW pafMoCTaHUMKU paB-
Ha 300 m.

WTaK, AavMHa BOJHBI PagvoCTaHLMKU 3a-
BMCUT OT YacTOTbl TOKA B €e aHTEHHE: uem



60/blle YacToTa TOKa, TEM KOpoue BOJHa,
N HaobOpOT, YeM MeHbLUe 4acToTa TOKa,
TeM A/IMHHee BONHA. YT0o6bI y3HaTb A/MHY
BO/HbI PAAMOCTaHLMKM, HAfl0 CKOPOCTb pac-
MPOCTPaHEHWS PAAMOBOSIH, BbIPAKEHHYIO
B METpax, pa3fennTb Ha YacTOTy TOKa B ee
aHTeHHe. 1 HaobopoT, 4TO6LI Y3HATL Ya-
CTOTY TOKa B aHTEHHe pagMoCTaHLuK,
Haf0 CKOPOCTb PacnpoCTpaHeHus pafmo-
BOMIH pasfeNiTb Ha [/MHY BOMHbI 3TOW
pafuocTaHumu.

[na nepesoja 4acTOTbl TOKa nepefar-
uMka B Merarepuax B [AUHY BO/MHbI B Me-
Tpax 1 06paTHO YA0OHO MOMb30BaThLCA Ta-
KUMW chopmynamu:

N(m) = 300/f (MI); f (ML) = 300/ (m),

rae X (rpedeckas 6ykea «nsiM6aa»)-AnvMHa
BonHbl; f-yactoTa KonebaHwin, 300 cKo-
POCTb pacnpoCTpaHeHWst PagvoBOSIH, Bbl-
paXeHHas B TbiCAYax KWIOMETPOB B Ce-
KyHAY. .

Xouy Tebs npefynpeauTh: He MyTaid no-
HATWE O A/IMHE BOJIHbI, HA KOTOPOI pabo-
TaeT pagnocTaHuus, ¢ Aa/lbHOCTLIO ee fei-
CTBMS, T.€. C paccTosiHMEM, Ha KOTOPOM
nepefadnm 9ToM CTaHUMM_ MOTyT GbITb
npuHaTbl.  JanbHOCTb AeicTBus  pagumo-
CTaHUWu, Npaeaa, 3aBUCUT OT A/IMHbI BOJI-
Hbl, HO HE OTOX[ECTBNAETCA C Heto. Tak,
nepegada cTaHumy, paboTatoLien Ha Bo/He
[OJIMHOM B HECKONIbKO [AECATKOB METPOB,
MOXET ObITb YC/bllaHa Ha PacCTOSHUN
B HECKONIbKO TbICAY KW/IOMETPOB, HO He
BCerga CrbllHa Ha 6onee 6AM3KMX pac-
CTOSHMSX. B TO e BpeMsi nepefada pa-
AVOCTaHLWMKW, paboTatoLLel Ha BOHE [NN-
HO/i B COTHWM W ThICAYM METPOB, 4acTo He
CMblLUHA Ha TaKMX 60MbLUMX PacCTOSHMAX,
Ha KOTOPbIX C/iblUHbI MepedayYs KOpOTKO-
BOJTHOBBIX CTaHLMIA.

WTak,  KadKgas  paanosellaTesnbHas
CTaHums paboTaeT Ha OnpeaeneHHon, oT-
BE,CI,EHHOI/I [N Hee 4acTOTe, Ha3bIBAeMOM
Hecyleid. JNMHbI BOMH PasfnyHbIX paguo-
cTaHuuiA HEO/MHAKOBbI, HO CTPOrO  Mo-
CTOSIHHbI AN KaXKA0W M3 HUX. DTO M aaeT
BO3MOXHOCTb MPUVHUMAaTL Nepefayn  Ka-
OO0 PagMocTaHUMKU B OTAEbHOCTU, a He
BCE OJHOBPEMEHHO.

PAOVNOBELLUATE/NBHbBIE
30HbI BOJIH

NVANA-

BecbMa LUMPOKMIA y4acTOK PaavoBOsH, OT-
BedeHHbIi AN paavoBeLLaTe/bHbIX CTaH-
LWit, YCNOBHO NOApPa3AeneH Ha HECKOMbKO
[ManasoHoB:  [/IMHHOBO/HOBLIA  (COKpa-
uweHHo [B), cpeaHeBonHoBbIN (CB), KopoT-

KOBO/HOBbIA  (KB), ynbTpakopoTKOBO/I-
HoBbI (YKB). B Halueii cTpaHe a/IMHHOBOSI-
HOBbIA ~ AMAanasoH OXBaTbiBAeT  pajwo-
BO/MHbI AnuHO oT 7353 go 2000 M, 4TO
cooTtBeTcTByeT u4actotam 408 150 kI'u;
CpefHEBO/HOBLIA  PaAMOBOSHbI  AJ/IMHOM
oT 1869 po 5714m (pagnoyacToTbl
1605-525 kl'U);  KOPOTKOBOJIHOBbIA-pa-
[VOBOJHbI AIMHON oT 24,8 fo 75,5 (paguo-
yactoTtel 121 3,95 Mru,); YNbTPaKopOT-
KOBOJIHOBbIN-PafMOBOMIHbI  A/IMHOA  OT
411 no 4,56 M (pagmoyacToThbl
3 65,8 MI'L).

PagmnosonHbl YKB pguanasoHa Hasbl-
BAlOT TaKXe METPOBbIMW BOJIHAMU; BOOO-
LLe Xe YNbTPaKOPOTKMMMK BOSIHAMW Ha3bl-
BalOT BCe BO/MHbI kKopoye 10 M. B 3Tom
[narna3oHe BefyTCS Te/IeBU3NOHHbIE Mepe-
faun, paboTatoT CBA3HbIE PagMOCTaHLMK,
060py/l0BaHHbIE HAa aBTOMALLMHAX NOXap-
HOI OXpaHbl, Takcw, MeSULMHCKOro o6ceny-
XMBaHWS HaceneHus Ha oMy, 6e3onacHo-
CTW Y/INYHOTO [BVXKEHMS.

PagnoyactoTbl KOPOTKOBOJ/IHOBbLIX Be-
LWaTeNbHbIX CTaHUuii HepaBHOMEPHO pac-
npegesneHbl No AvanasoHy: 60/bLUe BCero
1x paboTaeT Ha BO/IHaX A/IMHON OKoo 25,
31, 41 n 50 M. COOTBETCTBEHHO 3TOMY KO-
POTKOBO/IHOBbIV PajMoBeLLaTebHbIA Ana-
MasoH nopgpasgensercs Ha 25, 31, 41
1 50-MeTpoBbI/i NOAAMANA30HbI.

CornacHo MexayHapoZHOMy Cor/ialle-
HUO BoSIHa AnunHon 600 M (500 KI'y) oTse-
JeHa [Ona nepefjayn CUrHanoB GefcTBuA
kopabnsmmn B mope-SOS. Ha 3Toii BonHe
paboTaloT BCe MOPCKME aBapuiiHble pa-
AMOMepesaTunKL, Ha 3Ty BOHY HACTPOEHbI
MPUEMHVKW criacaTeNbHbIX CTaHUMIA 1 Masi-
KOB.

PAOVNOIMEPEOAYA

Ecnn cnokHoe TeXHWYecKoe OCHaLLEeHVe
pafVoBELLAaTEeIbHOM CTaHLUKM 1300pasmnTb
YMPOWEHHO B BUAE YC/IOBHbIX 3HaKOB
W MPAMOYTO/IbHUKOB, TO MOMY4YnTCA ee
CTPYKTYpHas Cxema B TakOM BUfe, Kak no-
Ka3aHo Ha puc. 18. 34ecb NATb OCHOBHbIX
npuGOpOB M YCTPOMCTB: CTYyAWUiAHbIA MU-
KPO(hOH,  yCU/INTENb _ 3BYKOBOI 4aCTOTbl
34), reHepaTop KonebaHnii paano4acToThl
PY), ycunutenb MOLHOCTU  KonebaHwid
PafMoYacTOTbl U aHTEHHa, W3/yyaroLas
3IEKTPOMArHUTHYt0 3HEpPriMio  PajoBOH.
Moka CTyANiAHbIA MUKPO(OH HE BK/IHOYEH,
B aHTeHHe CTaHUMW TeueT TOK BbICOKOM
(HecyLlein), HO CTPOro MOCTOSIHHON Ya-
CTOTbl M aMnAnTyfgbl (CM. feBble 4acTu
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Puc. 18. CTpyKTypHas cxema pajuoseLiaTesb-
HOI CTaHuun

rpauMkoB Ha puc. 19). AHTEHHA npy 3TOM
M3nyyYaeT  pafvoBOSHbI HeV3MeHHOA
ONVHBI M MoOLWHOCTU. HO BOT B CTyaum
BK/IIOUMAM MUKPOGIOH, W NIIOAWN, HAXoLA-
Lpecs 3a JeCATKW, COTHU U ThICAYU KWUNo-
MEeTPOB OT PafMoCTaHLUMK, YCbILanu 3Ha-
KOMbIA FON0OC AMKTOPA.

UYTo >Xe B 3TO BpeMsi MPOUCXOLUT
B rnepefatumke paguoctaHuun? Koneba-
HMA 3BYKOBOM 4acTOTbl, CO3AaHHblE MU-
KPO(OHOM W YCUNEHHbIE CTYAUIAHBIM YCU-
nmTenem 34, nogaroT B TaK HasblBaeMblii
MOZY/IATOP, BXOAALNA B YCUNNTENb MOLL-
HOCTW nepejaTyvMka’ U Tam, BO3[AeNCTBYA
Ha TOK BbICOKOW 4aCTOTbl reHepaTopa, 13-
MEHSIOT ero amnauTygy Kkonebanwii. OT
3TOr0 W3MEHSIETCA M3MyYaemas aHTEHHOM

Puc. 19. MNpu peicTBUMM 3ByKa Ha MWUKPOCGOH
TOK BbICOKOW 4acToTbl B aHTeHHe MepefjaTymka
M3MeHsIeTCA Mo amMnanTyge
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nepejaTyunka 3/eKTPOMarH1THas 3Heprus
(cm. npaBble YacTu rpagmkos Ha puc. 19).
Uem 6GonblLUe YacToTa TOKa, NOCTynaroLLe-
ro_u3 paguocTyauu B MepedaTynk, Tem
Cc 60/ibLLelr YaCTOTON U3MEHSAKTCA ammnu-
Tybl TOKa B aHTEHHe.

Tak 3BYK, Npeo6pa3oBaHHbIA MUKPOQO-
HOM B 3MIEKTpUYeckue KonebaHus 3BYKO-
BOI 4aCTOTbl, NOMyYaeT «MyTeBKY» B 3(up.

Mpouecc n3mMeHeHNs aMNANTY[ BbICOKO-
YacTOTHbIX KOnebaHwii nog AeicTBreM
TOKa 3BYKOBOW 4aCTOTbl HA3bIBAKOT aMmnam-
TygHoii mogynsauveii (AM). WM3meHsiemble
XKe MO amnanTyfe TOKN BbICOKOW 4acToTbl
B @HTEHHE W W3/Ty4YaeMble el PagvOBOJIHbI
HOCAT Ha3BaHWe MOJYyNMpPOBaHHbIX Koneba-
HWi pagmMoYacToThl.

Kpome amnanMTygHON Mofynaumm cylle-
CTBYET elle Tak HasblBaemasd 4acTOTHas
moaynaums (UM). MNpu Takom Buge Moay-
NAUMM M3MEHSETCA 4acToTa, a amnanTyja
KonebaHWii pagmoyacToTbl B aHTEHHe pa-
OMOCTaHUMWM OCTaeTCsl HeusMeHHol. Ya-
CTOTHYHO MOAYNALMIO MPUMEHAKOT, Hanpu-
Mep, 4nS nepejayn 3BYKOBOFO COMPOBO-
XOEHUs B TeNeBUAEHWWN, B PafMOBELLaHNN
Ha YKB. B pagvosewaHnn Ha B, CB
n KB ncnonb3yoT TOMbKO amnnTyaHYHO
MOLYNALMIO.

PafnoBofHbI He MOryT 6bITb O6GHapy-
XKEHbl HW OfHVMM OPraHOM HalLuX 4YyBCTB.
Ho ecnn Ha ux myTu BCTpeYaeTcsi NPOBOA-
HUK, OHW OTAAlOT eMy 4acTb CBOeN 3Hep-
rmu. Ha sToM siBfEHUM U OCHOBaH Npuem
paguonepegad. YnaBnvBaHue 3Heprum pa-
[OVMOBO/H MPUEMHUKOM OCYLLECTBASET aH-
TeHHa paguonpueMHuka. OTAaBas aHTeHHe
4acTb 3/IEKTPOMArHWTHOW 3HEPruu, pagwo-
BOMHbl VHAYUMPYIOT B Hell MOAynupo-
BaHHble KofiebaHUs pafmoyvacToThbl.

B npviemMHMKe MMEKT MeCTO NpoLecChl,
obpaTHble TeMm, KOTOpble MPOUCXOAAT
B CTygMM L Ha nepejaTyvke pagmocTaH-
umm. Ecnm Tam 3BYK MOCnefoBaTefibHO
npeobpasyoT CcHauana B 31eKTpPUYecKme
KonebaHusi 3BYKOBOW 4acTOTbl, @ 3aTeM
B MOZY/NMPOBaHHble KonebaHus pagmova-
CTOTbl, TO NpU paguonpuemMe peLUaeTcs
obpaTHas 3ajaya: MoAyIMPOBaHHbIE Kose-
6aHns  pagmoyacToTbl,  BO36YXKAEHHbIE
B aHTEHHE, NPUEMHIK NpeobpasyeT B a/1ek-
Tpuueckure KonebaHms 3BYKOBOM 4acTOThl,
a 3aTeM B 3BYK. B npocTeiiiem npuemHu-
ke, paboTatoLLeM TOMbKO 6narofaps aHep-
rv, YNOBMIEHHOW aHTeHHOW, MOAYNNpo-
BaHHble KonebaHUs pagmoyacToTbl Mpe-
06pa3ytoTcs B KoniebaHusi 3BYKOBOW Ya-
CTOTbl [JeTeKTOpOM, a 3Tu KonebaHus
B 3BYK-TOMIOBHbIMW TenefoHamu.

Ho Befb aHTeHHY NPUEMHWMKa MPOHW3bI-



BAlOT PAAMOBONHLI  MHOXECTBA pPajmo-
CTaHUuiA, BO3GYXasa B Heli MOZynMpo-
BaHHble KONebaHUs camblX —pasfiNyHbIX
paguoyactoT. W ecnu Bce 3TWM pagvocur-
Halbl npeobpa3oBaTb B 3BYKW, TO Mbl
yCnbilwanm 6bl COTHU FO/IOCOB NOAEN, pas-
roBapMBalOLLMX Ha pasHbIX fA3blkaX. Bpsg
NN Takoi pagmonpmeM Hac yCTpows Obl.
PasymeeTcs,, MHTEPECHO MOCAyLIaTh Mepe-
Jaun pasHbIX CTaHUMIA, HO TOMbKO, KOHEeY-
HO, He BCe OJHOBPEMEHHO, a KaXayto B OT-
JenbHOCTU. A Ans 3TOro M3 KonebaHwuia
BCEX YacTOT, BO30YXKJAIOLLMXCS B aHTEHHE,
Hafo BbILENWNTb KoMebaHMA C 4acToTOM
TOVi pagnocTaHuun, nepesadn KOTOpOi Xo-
TUM cnywaTb. 3Ty 3afayy BbINOMHAET KO-
nebaTenbHbIi KOHTYpP, ABAAOLMIACA 065-
3aTeNbHOM YaCTbl0 Kak camoro npocToro
TaK 1 CaMOro C/IOKHOTO PajfMoBeLLaTe b
HOr0 NpUEMHMKA. VIMEHHO C MOMOLLbHO
KonebaTeNbHOro  KOHTypa Thl  OyZellb
B Criedytolleii Gecefle HacTpavatb CBOW
MepBbI MPUEMHUK Ha CUrHabl pagmo-
CTaHUUiA pasHOW A/VMHbI BOJHBI.

PACIMNPOCTPAHEHUME PAAVOBOJIH

B 3aknoyeHne 3Toii Gecedbl, KOTopas,
Hajetocb, Momorna Tebe pasobpaTbes
B CYLLHOCTM pajuonepejayn v paguonpue-
Ma, Hal0 CKa3aTb O HEKOTOPbLIX OCOBGEHHO-
CTAX pacnpocTpaHeHus paguoBonH. [eno
B TOM, YTO PaAMOBOJIHbI Pa3HbIX Auanaso-
HOB 06/11aal0T HEOAMHAKOBLIMY CBOWCTBa-
MU, BAVSIOWMMUA Ha OanbHOCTb WX pac-
npocTpaHeHus. BonHbI OAHON ANUHBI Npe-
0[,0N1eBalOT 60/bLUME PACCTOSIHUS, BOJHbI
LPYTOi ANVHbI «TEpSIOTCA» 3a Npegenamm
ropu3oHTa. bbiBaeT Tak, 4YTO pagmocurHan
MPEBOCXOAHO C/IbILIEH FAe-TO MO Ty CTOpO-
Hy 3emnm unn B Kocmoce, HO ero HeBo3-
MOXHO O6HapYyXXWTb B HECKONIbKMX AecsiT-
Kax KWJIOMETPOB OT PagmocTaHLmu.

Uem 3T0 006BACHMTL? YTO BANSET Ha

«[aNbHOGOMHOCTb»  PAfIMOBONH  PasHoiA
ONnHBLI? 3ema 1 OKpyXaroLlas ee aTMocC-
thepa.

3emnisf-NPOBOAHNK TOKa, XOTH U He Ta-
KO XOpOLUWIA, Kak, CKaXeM MefHble Mpo-
Bofa. 3emMHasa atMmocdepa COCTOUT U3 Tpex
cnoes. [MepBblii CMOW, BepXHAA rpaHuLa
KOTOpPOro KoH4aetrcs B 10-12 KM OT mno-
BEPXHOCTU 3emnn, HasblBaeTcs Tponocge-
pou. Hag HuM, KunomeTpoB o 50 oT no-
BEPXHOCTU 3emnn, BTOPOW CNOM-CTpa-
Tocthepa. A Bbile, npuMepHO A0 400 KM
Hag, 3em/eid, MPoOCTMpaeTcs TPETWIA CNon—
noHocpepa (puc. 20). MoHocthepa urpaet
PELLaoLLY0 POfib B pacnpoCTpaHeHnW pa-
[VOBOMH, 0COBEHHO KOPOTKMX.

Puc. 20. Tyt pagnoBosH

Bo3gyx B MOHOC(EPe CUMBHO PaspexeH.
Mog [encTBMEM COJHEYHbIX W3YYEHWiA
Tam M3 aTOMOB ra3oB BblAeNseTca MHOro
CBOOOAHBIX 3MEKTPOHOB, B pesy/ibTaTe ue-
ro MoSABMAIOTCA MONOXMWTENbHbIE WOHBI.
MponcxoanT, Kak roBOPAT, WOHWU3aUUs
BEpPXHero cnos armocepbl. MoHu3mnpo-
BaHHbIA CMO cnocobeH noraowatb pa-
[VNOBO/HbI U UCKPUBNATL UX MyTb. B Teye-
HWe CYTOK B 3aBUCUMOCTW OT WHTEHCUBHO-
CTW COJIHEYHOTO W3/TyYeHWUs KONUYECTBO
CBOOO/HbIX 3/IEKTPOHOB B WMOHWU3MPOBaH-
HOM C/l0€, ero TO/fIMHA U BbiCOTa M3Me-
HAKOTCA, @ OT 3TOr0 M3MEHSKTCA U 3MeK-
TPUYECKME CBOWCTBA 3TOrO C/OA.

AHTEHHbI PaguMoCTaHUMiA M3TyyaroT pa-
[MOBOMHBbI  BAO/Ib  MOBEPXHOCTN  3eMn
M BBEPX MOJ Pas/IMYHbIMU yriamu K Heil.
BonHbl, uayline BAOMb MOBEPXHOCTU, Ha-
3bIBAtOT 3eMHbIMU WM NOBEPXHOCTHbIMY,
nog  pas/MuHbIMKA  yriamu—npocTpaH-
cTBeHHbIMU. [Mpu nepepaye curHanos [B
CTaHUMWIA NCMO/b3yeTCs rMaBHbIM 06pa3om
3Heprus NOBEPXHOCTHBLIX BOJSIH, KOTOpble
XOPOLUO OrnbatoT NoBepxHOCTb 3emamn. Ho
3emss, ABNAACL NMPOBOAHWKOM, NOroWwaeTt
3Hepruio pagumosonH. [loaTomy no mepe
ypaneHus ot B cTaHuuM rpoMKoCTb npu-
eMa ee nepefay NoCTerneHHo yMeHbLUIaeTCH,
W, HaKOHeL, NpueM COBCEM MpeKpaLaeTcs.

CpefHuvie BOMHbI XyXe ormbatoT 3emsto
1, KpOME TOr0, CU/IbHEe, YeM [J/IVHHbIe, Mo-
rNoWaroTea etn. ITUM-TO U 0ObACHSAETCS
MeHbLUasA «JanbHO60MHOCTL» CB paanose-
LaTeNbHbIX CTaHUWA No cpaBHeHuto ¢ [B
CTaHuuAMMW. Tak, HarnpuMep, CUrHasbl pa-
AMOCTaHLMW, paboTaloLWEen Ha BOMHE An-
Hoin 300-400 M, MOTYT ObITb NPUHATHI Ha
paccTosHWK, B [Ba-TpU pasa MeHbLUEM,
YEM CUFH&/Ibl CTaHLUMU TaKOWM e MOLLHO-
CTW, HO paboTaloWein Ha BOJHE ANVHOM
1500-2000 M. YT06bI NOBLICUTL  Aasib-
HocTb gaeiicTBust CB cTaHumiA, npuxogmTcs
YBE/IMYMBATL UX MOLLHOCTb.
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B BeyepHee 1 HOYHOe BPeMS CYTOK repe-
Jaum OB u CB pagvocTaHuuii MOXXHO
C/blWarb Ha 60MbLUMX PaCcCTOAHMAX, YeM
[HeMm. [eno B TOM, 4YTO M3nyYyaemas BBepX
4acTb 3HEPruM PagvoBOSIH 3TUX CTaHLMIA
[HeM ©GeccrnefiHO TepsieTca B aTMocdepe.
Mocne e 3axoga ConHUA HWKHWIA CoW
MOHOCHEPBI UCKPUBNSET WX MYTb TaK, YTO
OHW BO3BpaWlaloTCA K 3emsie Ha Takux
paccTosiHUAX, Ha KOTOPbIX MPUEM 3TUX
CTaHUMIA MOBEPXHOCTHLIMU BOSMHAMU YXe
HEBO3MOXEH.

PafMoBO/IHbI KOPOTKOBO/THOBOIO Auvana-
30Ha CWIbHO  MOrfowarTcs  3emnei
¥ NI0X0 OrnbaroT ee NoBepxHoCTb. MoaTo-
MYy Y)Ke Ha pacCTOSiHUM B HECKO/bKO Je-
CATKOB KW/IOMETPOB OT TakuUX PajmoCcTaH-
UMIA MX NOBEPXHOCTHblE BOJHbI 3aTyXaloT.
Ho 3aT0 NpocTpaHCTBEeHHbIe BOMHLI MOTYT
ObITb 06HapY>KeHbl NMPUEMHMKaMK Ha pac-
CTOSHWN B HECKO/IbKO TbICAY KW/IOMETPOB
OT HUX U JaXe B NPOTUBOMONOXKHOW TOuKe
3emnn. VckpvBneHve nyTM  MNpPOCTpaH-
CTBEHHbIX KOPOTKWMX BOJMIH MPOUCXOANT
B MOHOC(epe. Boiga B moHochepy, OHU
MOTYT MPOITK B HEW OYEHb OJIMHHBIA MyTb
¥ BepHYTbCH Ha 3eM/Il0 Janeko OT paguo-
cTaHumMn. OHWM MOTYT COBEpPLUUTb KPYyroc-
BETHOE MYTELUeCTBUE -UX MOXHO MPUHATL
fJaXe B TOM MecTe, Ife pacnosioxeHa
nepefaroLLas cTaHuma. STUM 1 06 bACHSAET-
Cfl CEKpeT XOPOLLEro pacnpocTpaHeHus Ko-

POTKMX BOSIH Ha 60MbLUME PACCTOAHUA Aa-
Xe Mpy ManbIX MOLLHOCTAX NepefaTymka.

Ho npu pacnpocTpaHeHUM KOPOTKMX
BO/IH MOryT 06pa3oBbIBATLCA 30HbI, e
nepegaun KB pagmocTaHumMn BOOGLUE He
CNbILWHBI. VX Ha3bIBAOT 30HAMW MONYaHUA
(cm. puc. 20). TMpOTAKEHHOCTb 30HbI MOJI-
YaHUs 3aBUCUT OT [/IMHbI BOMIHbI U COCTOS-
HWA MOHOC(EPbI, KOTOPOE B CBOK OYepelp
3aBUCUT OT MWHTEHCMBHOCTM COJIHEYHOrO
U3NyYeHus.

YNbTPakopoTKUe BOJIHbI MO CBOUM
CBOWCTBaM Hambonee 6/AM3KM K CBETOBbLIM
nyyam. OHM B OCHOBHOM pacnpocTpa-
HAOTCA NPSAMONMHENHO W CWJIbHO MOr/I0-
LLAtOTCA 3eMAeld, pacTUTeNbHbIM MUPOM,
pas/IMYHbIMA  COOPYXXEHUSMU, MpeaMeTa-
M. TT03TOMY YBEPEHHbI NpUeM CUrHaIoB
YKB cTaHUMi MNOBEPXHOCTHON BOJHOWA
BO3MOXEH [NaBHbIM 06pa3oM NULlb TOr-
[a, Korja Mexay aHTeHHamu nepefaruumka
M NPUEMHMKA MOXHO MbIC/IEHHO NPOBECTU
NPAMYIO JIMHWIO, HE BCTPevatoLlyto Mo
BCEM [/IMHE KaKux-imbo npensTcTBuii
B BUJE rop, BO3BbILIEHHOCTe, necos. Mo-
Hocthepa ona YKB nofobHo cTekny ans
CBETa- «Mpo3payHa». YNbTPaKopoTKue BO-
NHbl NO4YTM 6GecnpensaTCTBEHHO NPOXOAAT
uepe3 Hee. o3ToMy 3TOT AManasoH pa-
[MOBO/H MCNOMb3YHOT ANS1 CBA3M C WCKYC-
CTBEHHbIMU CMyTHUKaMU 3eManm U KOCMU-
YECKMMW KOpabnsmu.



BECEOA TPETbA

TBOW TMEPBbIA PAJNO-
NPUEMHUNK

MpakTnyeckoe 3HAKOMCTBO C pagnoTex-
HWKOW OBbIYHO HAYMHAETCA C MOCTPOMKN
CamMoro npocTOoro pajvoBeLLaTeNbHOro Npy-
eMHVKa-aeTekTopHoro. CoseTyo u Tebe
He HapywaTb 3Ty paguonoOuTeNbCKYHo
Tpaguupto.

Ho [eTeKTOpHbli NPUEMHMK, Kak,
BNPOYEM, U HEKOTOpble MPOCTbIE TPaH3M-
CTOPHbIE W 1AMNOBbIE NMPUEMHUKN, He ByneT
YLOBNeTBOPUTENBHO paboTaTb 6e3 Xopo-
el aHTeHHbl U 3a3emneHns. C Hux no-
aToMy Tebe ¥ npuaeTcd HayaTb CBOM
nepBble NPaKTUYECKWe LIarm B paguoTexHu-
Ke.

AHTEHHA N 3A3EMJIEHUNE

CNOBO «aHTeHHa» MPULLIO K Ham U3 rpe-
YECKOro f3blka. [PEKU Has3blBa/IM aHTEH-
HOW WynasbLua WM YCWUKM HACEKOMbIX.
MpuemMHasi aHTEHHa 3TO TOXeE LynasibLia,
KOTOPbIMM OHa «3axBaTblBaeT» W3 Mpo-
CTPaHCTBA 3HEPrVi0  PafMoBOH. Yem
Gonbllie 3HEPTUU MPUEMHUK MOMYYNT OT
CBOEM aHTEeHHbI, TEM FPOMYe OH ByaeT pa-
60TaTb. ATO OCOBEHHO BAXHO [/1A1 [leTeK-
TOPHOIO MPWEMHMKA, KOTOPbIA paboTaeT
UCK/KOUUTENIBHO Gnarojaps aHeprum pa-
OVOBOJTH.

BCeBO3MOXHbIX  KOHCTPYKLUMIA  aHTEHH
MHOro. bonblag u4acTb M3  HUX-3TO
[JIMHHbIEe MPOBOAA, NMOAHATBLIE BbICOKO Haf,
3emseil. AHTEHHbI 3TWX BWAOB Ha3blBalOT
Hapy>XHbIMW, TaK KaK OHW HaxofsaTCs CHa-
PYXW 3AaHWiA. Te e aHTeHHbl, KOTopble
pacrnonaratoT BHYTPWU 3[aHuil, Ha3biBalOT
KOMHaTHbIMW WM BHYTpeHHUMK. Ha-
PY>XHble aHTEeHHbl MO MPWEMHbIM CBOM-
CTBaM /yuLle BHYTPEHHUX.

Tebe, NOKa YTO HauMHaIOLEMY paguo- -
NIOBUTENKO PEKOMEHAYHD COOpPYAWTb Ha-
PYXXHYtO aHTeHHy. OAHako cHavana cpe-
nai 3asemnieHve. [leno B TOM, 4TO MOA
JelicTBreM aTMOCHepHbIX pa3pasioB B Npo-
BOZle HapY>XHOW aHTeHHbl MOryT Hakanu-
BaTbCA CTO/Ib 3HAYUTESbHbIE 3/EKTPUYe-
CKVe 3apsfdpl, 4TO OHW 6yAyT OLLYLLATLCA
npy NPUKOCHOBEHWM K npoBody. CoeAnHMB
Xe C'3emneil NpoBog, OyayLlen Hapy>KHOM
aHTEHHbI, Tbl OTBeELb 3apafbl B 3eMII0.

3asemsieHne. BO3MOXHO 6/IMKe K OKHY,
uepes KOTOpOoe Tbl Npefronaraellb BBO-
OVTb NPOBOJAA 3a3eM/IEHMA U aHTEHHbI, Bbl-
poii My Takoi rnybuHbl, rae 3emns Bcer-
[la CoXpaHseT Bnary. B AMy ynoxu Kakom-
HUBYAb METMYECKWIA NpeaMeT, Hampu-
Mep CTapoe, HO He 3ap)aBeBlUee Befpo
(puc. 21,a) unn NUCT OLMHKOBAHHOTO >Ke-
nesa (puc. 21,6) pasmepamu NPUMEPHO
50 x 100 cm, npeaBapuTeNIbHO Mpunass
K HEMY OTPEe30K MpOBOAa TakOWh A/MHbI,
4TO6bI NPOTAHYTL €0 40 TBOEro Pabouero
mecTa. MeTannMyecknii npegmeT 3acbinb
3em/ieil, HO OCTOPOXHO, YTOBbLI He nepepy-
6VTb NoNaToi NPOBOZ, 3a3eM/IEHUs!, U XO-
powo yTpambyin 3emnto. [locne 3toro
MPOBO, 3a3eM/IEHMA NMPUKPENU K CTeHe A0-
Ma cKobamu, caenaHHbIMU U3 rBO3AeR nnu
CTa/IbHOWM MPOBOOKM.

Ecnun Tbl XuBeLlb B ropoge, TO 3a3emse-
HMEM MOTYT CNY>XWTb TPyObl BOAOMPOBO-
[, LeHTpanbHOro MapoBOro WM BOAAHO-
ro OTONMIeHWs, TaK KaKk OHU WMELT
XOPOLUMIA  3NEKTPUYECKNIA KOHTAaKT C 3e-
mnein. Tpyby (no BO3MOXHOCTU 6GvKe
K TBOemy paboyeMy MeCTy) Hafo OCTO-
POXHO 3a4NCTUTL [0 6f1ecKa HanwibHU-
KOM W Tyro o6mOTaTb 3TOT Y4YacTOK
TPY6bl KOHLOM 3a4MLEHHOro MefHOro
MpoBOAa, KOTOPbIA MOWAET K NPUEMHHUKY.
HagexHblli KOHTakT npoBoga C Tpy6oii
MOXHO cAenaTb W C NOMOLLbIO, METaIN-
yeckoro xomyTta (puc. 21,B).

Hapy>xHad aHTeHHa. Jlydlle Bcero co-
opyautb [-06pasHyt0 aHTeHHy, Hamnomu-
HalOWYH BHELHWM BMAOM 0OykBy «[»
(puc. 22). Takast aHTEHHa COCTOUT U3 MNpo-
Boga AavHoi 20 40 M, nOABELUEHHOro
C TMOMOLLbID OMOp-mMayT Ha  BbICOTY
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Puc. 21. 3asemsnieHuve

10-15 M Hapg 3emsieil, U CHWKEHMUS-TOrO
e W TaKOro e MpOBOJa, CBUCAKOLLErO
BHU3, KOHEL, KOTOPOro MOAK/THYaoT K pa-
JVOMPUEMHUKY. Ty YacTb CHIDKEHUS, KOTO-
pyto BBOZAT B [OM, Ha3bIBatOT BBOLOM aH-
TEHHbl. Yem [/IMHHee TOpPU3OHTa/IbHaS
YacTb aHTEHHbI, M YeM BbIle Haf 3emnei
OHa MNOfHsATa, TeM Jyulle pagvonpuem.

[na Takoli aHTeHHbI YA06HO MPUMEHWTb
AHTEHHbIA KaHaTMK-MHOTOXW/bHBIA Mpo-
BOJ, CBUTbIA W3 TOHKMX MeAHbIX MPOBOSIO-

Puc. 22. ¥YcTpolicTBo M-06pa3Holi aHTEHHbI
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YeK, UM MeLHYH MNPOBOJIOKY TOSLLMHOW
1,5-2 MM. B KpaiiHem cnyvae MOXHO WC-
Mosib30BaTb  OLMHKOBAHHYI  CTa/lbHYIO
VNN >KeNe3HYH MPOBO/IOKY TaKoW Xe Ton-
WWHbI. Bofiee TOHKas MPOBOSIOKA He ro-
[UTCA, @aHTeHHa W3 Hee MOoy4nTCa Henpou-
HO. HenpurogHa Ans aHTeHHbl afloMu-
HVeBas MPOBO/IOKA, TaK KaK Ha BO3fyXxe
OHa CTaHOBUTCS XPYMKON W 06pblBaeTcs.

XenatenbHo, 4TOOblI FOPU3OHTANIbHAS
4aCTb, CHWXEHWe W BBOJ aHTEHHbI Oblin
cfenaHbl OfHUM OTPEe3KOM nposofa. Ecim
HeT MpoBoja HeO6X0LMMON AMHBI, TO CO-
e[IMHAEMbIe YYacTKN MPOBOLOB HYXXHO 3a-
yuctTutb A0 6recka, MNPOYHO CKPYTUTH
1 0653aTeNlbHO MponasTb MecTa CKPYTOK.

Onpegensas mecta MOABECKA TOPU30H-
Ta/IbHOM YacTW aHTeHHbl, Y4MTbiBali BO3-
MOXHOCTb MCMOJIb30BaHWNSA KPbILLW CBOErO
foma. BvsKo K dkenesHol Kpbllle goma
W Hapg [epeBbAMU aHTEHHY MOABELLNBATD
He pekoMeHayeTca. Ecnm Henoganeky npo-
XOAAT MPOBOJA 3MEKTPUYECKOro OCBelLLle-
HUSl, TO TOPU3OHTA/IbHYIO YacTb aHTEHHbI
pacrofiarain no BO3MOXHOCTW NeprieHau-
KYNFIPHO MM U MOJasiblue OT HUX.

Vimeid B BMay: KaTeropuyecku 3anpe-
laeTca MOABEIMBATL MPOBOS AHTEHHbI
Haf JIMHUAMUW 3N1EKTPUYECKOrO OCBELLEHMS,
TeneoHHbIMM 1 APYTMK  MPOBOAAMM,
a TaK>Ke KpenvTb LWECTbl K BOLOCTOYHbIM,
BEHTUMALMOHHBIM U [bIMOXOAHbIM TpybaM,
TeneoHHbIM cTONGaM, cTON6aM 3NeKTpu-
UEeCKOro OCBELLEeHUS.

[ns mauT, ycraHaBNMBaeMbIX Ha Kpbl-
LUaxX AOMOB, HY>XHbl LUECTbI AIMHON 3—4 M,
OvameTpom Yy oOcHoBaHus 8-10cwm, a



OTTAsKa

Puc. 23. KpenseHne mauTbl aHTEHHbl Ha Kpbllle

y BepWUHbl 4 5cM. B cenbckoin MecTHO-
CTU B Ka4yeCcTBe OJHOM M3 Onop MOXHO UC-
nonb3osatb fepeso. K Llectam, oTcTynas
OT BepwwuHbl Ha 15-20 cm, npukpenu no
TPV OTpe3Ka CTa/IbHON MPOBONOKU [IMHOM
HECKONIbKO 60sblle AAMHbI LLECTOB; OHU
OyoyT oTTSXKKamu. Ha BeplumHe ofHOro
M3 LWecToB yKpenu 610K. MponycTy yepes
HEro MpOYHYHD BEPEBKY, a /lyullle TOHKWI
MeTa/iIMYECKMiA TPOC A8 nogbema ropu-
30HT/1bHOM YacTV aHTEHHbI, a B JaNbHei-
LUEM NS PerynMpoBKu ee HaTsxeHus. og
MauTbl 06s3aTeNbHO chenaid  powlatble
OMOpHble M/OWAAKA C THe3jammn Ana ux

OCHOBaHWin  (puc. 23).  YcCTaHaBnMBaTb
MauTbl YyAo6Hee BABOEM: OAMH [EPXUT
MauTy B  BEPTMK&IbHOM  MOMOXEHUMW,

a [Jpyroi 3akpennseT ee OTTSHKKM Ha
KOCTbIMIAX UM FBO3ASAX, BOUTHIX B KPbILLY.
Ecnn KpoBns enesHas, OTTSKKUA MOXHO
KpenuTb B 3aKPOAX XXefnesa.

MpoBOL rOPU3OHT&/ILHOrO Jflyya aH-
TEHHbl MOABELIMBaAl K MayTaM Ha ABYX Lie-
MOYKax W3 aHTeHHbIX W301ATOPOB (puc.
24,a) v dapdopoBbiX  poAnKax
(puc. 24,6), mncnonb3yemblX A1 KOMHAT-
HOIA 3MEKTPONPOBOAKN. B KaAoW Lenoyke
[OMKHO 6bITb HE MeHee YeM MO ABa U30-
natopa. OfHy LenouKy Kpenu K BepLuuHe
MauTbl 6e3 6510Ka, BTOPYHO-K BEPEBKE
(Tpocy), NepekuHyTOn Yepe3 G/I0OK Ha BTO-
poii MauTe.

PasmartbiBas NpoBOJ, He BbiMyCcKail MO-
TOK U3 pyK, Cneam 3a TeM, 4TOObl Ha Mpo-
Bofe He 06pa3oBblBAACL METIN, Mepe-
rmbbl. Ty yacTb npoBofa, koTopas 6yger
CHW)XEHWEM, BPEMEHHO, MOKa He 3aKOH-
ULb MOABEM U KpenseHve ropusoHTasb-
HO 4acTW aHTEeHHbI, COEAVHW C 3a3emsie-
HueM. Ecnm gns CHWKEHWA npuxoguTcs
1CMNO/b30BaTb OTAE/NbHbIA OTPE30K MPOBO-
[a, MECTO ero CKpYTKV C FOPU30OHTa/IbHbIM

ny4om 06si3aTensHO nponasii. CunbHO Ha-
TAMMBaTb MPOBOS FOPU3OHTAILHOIO Ny4a
He criegyeT, Tak Kak BO BpeMs 3MMHUX MO-
PO30B €ro [A/vHa 3aMeTHO YMEHbLUAETCH,
MPOBOJ, HaTArMBaeTCA M MOXeT 060pBaTb-
CS WA NOSIOMaTb OMopbl.

YToObl CHWKeHWe He GONTaNIoCb W He
ConpuKacasiocb C KPOBMEA WM ApYrMMu
YacTAMM A0Ma, YKPEeMU Ha CTeHe WM Ha
Kpak KpbIWW LWeCT uan 6pycok ¢ ponu-
KOM W MPUBSHKU K HEMY MPOBOJ, CHUKEHWS.,

Ecnu B kayecTBe O4HOIM OMOPbl aHTEHHbI
NCMO/b30BaTh AEpeBo, TO K ero CTBOfy
HY>KHO NPWBA3aTh LIECT C 6/I0KOM Ha KOH-
Le, KaK MoKasaHO Ha puc. 22 CBO60%HbII7I
KOHeL, Tpoca, NPONYLLEHHLIA Yepe3 60K,
K CTBO/ly He KpPenu-BO Bpemsi BeTpa Ka-
YaroLLeecst AepeBO MOXET 06opeaTb Mpo-
BOA aHTeHHbI. K HeMmy Hajlo NpuBs3aTh Ka-
KON-HMBYAb rpys, Hanpumep KameHb. Mog-
6upas maccy 3TOro rpysa, erko fobmuTbes
He06XO4UMOr0 HaTSHKEHWSI TOPU3OHTA/Ib-
HOro /ly4da aHTEHHBI.

Ecnv no Kakum-nmbo npuunHam Tebe He
yAacTcsi CoopyauTb [-06pasHyt0 aTeHHy
Ha ABYX oOnopax, caenali ee B BuUAe Ha-
KMOHHOTO fiyya. [nsi 3Toro notpebyetcs
ofHa onopa BbicoToin 10-15 m. BTopoii
KOHeL, NpoBOa Kpenu Ha M30/1STope BO3/e
OKHa, Yepe3 KOTOpOe aHTeHHY Oy[ellb
BBOAUTb B AOM. ECM fOM BbICOKMIA, & Tbl
XKMBEWb Ha MEPBOM WM BTOPOM 3TaXe,
HEM/IOXOW HAapY>KHO/ aHTEHHON MOXeT
ObITb NPOBOJ, BEPTUKAIbHO WM C HaK/0-
HOM CBWCAlOLLMA K TBOEMY OKHY.

Hapy>xHasi aHTeHHa MOXeT  ObITb
N OAHOMaYTOBOW, HaNMpUMep TUMa «MeTesl-
Ka» (puc. 25). OHa coctouT wu3 40-80
MPYTKOB MPOBOMIOKM 6€3 u30naummM ToN-
wmHoi 1,0-1,5 mm 1 annHoii no 40-50 cm.
MpyTKN JOMKHBI ObITb 3a4MLLEHbI C OHO-
ro KOHUA 1 Tyro CTAHYTbl KOHLOM MpPOBO-
fa, MpejHa3HaYeHHOro AN CHWKEHWS.
HWXHIOK YacTb METESIKW XKenaTenbHo 3a-
UTb  pacn/iaBfieHHbIM  CBMHLOM, 4TOGbI
00€eCneunTb HaAEXKHbIA KOHTaKT Mexay
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-lap namn
cmona

CsuHel,

1 CHmwKeHve

Puc. 25. AHTeHHa Tuna «MeTesiKa»

oTAenbHbIMKU ee mpyTKamu. [Myyok npyT-
KOB Hafo BCTaBUTb B OTBEPCTME GOMbLLO-
ro ¢apgoposoro n3onATopa uaM TONCTO-
CTEHHbIA (PaphopoBbLIA MU CTEKNSHHBI
CTakaH MOAXOAsLlero AuameTtpa, a 3aTem
3a1MTb BapoM Wam cmonoid. CBO6OAHbIE
KOHLIbI MPYTKOB pacnpasnsloT Hanogobue
MeT/bl. M30/1sTop KpensT K maute dxe-
Ne3HbIM XOMYTUKOM WAU NPOBOJ/IOKOW.
BBOAblI aHTeHHbI W 3a3emreHus. B cenb-
CKO MeCTHOCTU A/ 060pyA0BaHNA BBOAA
Hapy>HOV aHTeHHbI KPOMe M30NALMOHHbIX
maTepuanoB notpebyeTca ele rpo30BOWA
nepekoYaTeNlb—He60MbLLIOA  pyBUIbHIK
C 3ybuaTbiMX MACTMHKaMW, 06pasyroLLy-
MW UCKPOBOW NpomexyTok. Mposoga cHu-
XKEHUSA U 3a3eMJIeHUs BBOAM BHYTPb KOM-
HaTbl Yepe3 OTBEPCTUS, MPOCBEPNEHHbIE
B CTeHe (puc. 26), OKOHHOW KOnoge wm
HeOoTKpbIBatoLLelica pame OkHa. CBepimn ux
C HebOMbLUIMM HAKIOHOM B  CTOPOHY
YAuUpl, UTO6bI Yepe3 HUX B KOMHATY He 3a-
TeKana foxaeBas Bofa. Bo3moxHO 6mxe

K 3TMM OTBEPCTMSM YKpenw
nepek/toYaTesb.

B oTBepcTve Ans aHTEHHOro BBOAA C Ha-
PY>XHOIA CTOPOHBI BCTaBb (PaphopoByto BO-
POHKY, a C BHYTPEHHei-BTy/nKy. BcTasb
B HUX Pe3VHOBYIO, MONMBUHUIXNOPULHYHO
WM UHYHO U30MISILMOHHYHO TPY6KyY, a yepes
TPy6Ky NpoMnycTV KOHeL, MpPOBOAa CHWdKe-
HusA. Ecnn HeT (hapdopoBbIX BOPOHKU
N BTYNIKW, MOXXHO OBOMTUCL OJHOWN 130N5-
LIMOHHOW TPYOKOIA.

MpoBog 3a3emnieHns BBoAW 6e3 m3ons-
LIMOHHBIX MaTepuanos, TO/IbKO CO CTO-
POHbI KOMHaTbl BCTaBb B OTBEPCTWE BTY/I-
Ky, 4TOBbl HE MCMOPTUTL BHELUHEro BUAA
CTeHbl. BBOZ, aHTEHHbI YKPenu Ha posnmKax,
W, COenaB Ha KOHLe NpoBofa neTesbKy, 3a-
Kpenu ee NOA BEPXHUI 3aXMM rpo3onepe-
knovatens. Beoa 3asemneHus  npubeit
K CTeHe NPOBO/IOYHbIMU CKOGaMu. Ha KOoH-
Lile NpoBOfJa 3a3eM/IEHNs TOXe caenaii ne-
TeNbKY W MPOYHO 32XKMMW ee MOA BUHT HO-
Ka rposonepekntoyatens. Janee 3aroTosb
[lBa OTpe3ka MW30/AMPOBaHHOI0 MpPOBOAA
Takon [/MHbI, 4TOObl AOTAHYTb WX A0
TBOEro pabouyero Mmecta. lMogoiigeTr npo-
BOA, MPVMEHSEMbIA [ONS  3NeKTPOCETH.
KOHLpb! NMPOBOAOB 3a4MCTb OT W30NALMW.
OfMH U3 HKX 3aKpenu Mof HWKHWUIA CBO-
604HbIA  38KMM  rpo3onepek/oyaTens,
Lpyroii nof ero BepxHWil 3aXum (C Ko-
TOPbIM COEAVHEH BBOA aHTeHHbI). poTu-
BOMOJIOXHbIMM KOHL @MW 3TV nposoja 6y-
Jelb NOAKM0YaTh K MPUEMHUKY.

3a4yeM Hy)XeH rpo3onepeknoyarens?
UT06blI OTBOAMTL B 3eM/IKO 31EKTPUYECKME
3apafbl, BO3HMKAKOLWMe B MNPOBOAAX Ha-
PY)XHOW aHTEHHbl MOf AENCTBMEM pas-

rPO30BO

BBof aHTeHHbI

Pe3nHoBast
TpybKa

Ponuk

BBoB
3a3eM/ieHns

L1/1

"po3oBoii
nepekYaTeNb

Puc. 26. O6opyaoBaH1e BBOAOB aHTEHHbI M 3a3eMJIeHMs] U YCTaHOBKA FPO30BOr0 Nepek/oyatenst
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NINYHBbIX aTMOC(EPHbIX fBNeHuiA. Korpga
NPUEMHMKOM He MONb3YHTCS, aHTeHHa
[0mkKHa BbITb 3a3eM/IEHA-HOXK rpo3onepe-
K/louaTens yCcTaHaBNMBaKOT B BepxHee Mo-
noxeHve. Mepef Hayanom paguonepesad
HOXX rpO30MepeKoYaTens nepeknabisatoT
BHU3, Nepekntoyas 3a3emsieHne Ha MnprieM-
HMK. Ecnm K paguonepegade HauvHatoT
NPMMELLMNBATLCA  3HAUUTENbHbIE  TPECKN,
ABNANOLLMECA MPU3HAKOM  NMPUGINKEHNS
rposbl (B 3TO BpeMs 3apsgbl U3 aHTEHHbI
YXOAAT B 3EM/O Yepe3 MCKPOBOW Mpome-
XYTOK), pafuonprem >kenatesbHO Mpekpa-
TUTb, @ aHTeHHY 3a3eMnuTb. Mpu 3TOM
MPUEMHMK MepecTaeT paboTaTh, a co3gato-
LMecs B aHTEHHE 3MeKTPUYECKME 3apsagbl
uepes HOX MepeknoyaTeNs CTekaloT B 3e-
M/, HEe MPUYMHAS Bpeda HU MPUEMHUKY,
HU CNyLLaTeNto.

3TUX NpPefoCTOPOXHOCTEN BMOMHE [O-
CTaTOYHO, 4TOObl HE WMETb HEMpPUSATHO-
CTel OT HapyXXHOW aHTeHHbl BO BPEMS
rpo3bl.

KoMHaTHast aHTeHHa. [ns npuema cur-
Ha/I0B MECTHO MW OTAA/IEHHO MOLLHOA
pafiMoBELLATENbHOW CTaHLMM MOXHO MOJb-
30BaTbCsl TakkKe KOMHATHOW aHTEHHOW.
[N ee ycTpoiicTBa HY)XXHO B yriax Kom-
HaTbl NOA MOTOMIKOM NPUBEPHYTL (hapcho-
POBbIE POMMKN W HaTAHYTb MeXAy HUMM
M30/IMPOBaHHLIA MM ToNbIA NposoA. Ero
MOXHO NPOTAHYTb BAOMb OAHON, [ABYX,
TPEX WM BCEX UYETbIpeX CTeH KOMHaTbl.
OAMH M3 KOHLOB NpoBofa MOMAET BHM3,
K MPUEMHMKY. Takas aHTeHHa OyaeT Tem
Nydllie, YeM A/IMHHEE ee NMPOBOA U YeM Bbl-
LUe Haf 3em/eil HaxoguTcs KOoMHaTta.

Puc. 27. KomHaTHaa cnupasibHas aHTeHHa

MOXHO TaKXXe COOpPYAUTb CNupanbHYHo
KOMHaTHY aHTeHHy (puc. 27), npefcTa-
BNAIOLLYIO COGO/  M30NMPOBaHHbLIA KUK
rofibli NpoBog AnunHoi 10-15 m, cBUTLIRA
B CMMpaib Ha Kpyrnoin 6oneaHke. Cnu-
pa/lbHYK0 aHTEHHY HYXXHO MOABECUTb Ha
LUHYPe WM KanpoHOBOW flecke MeXay CcTe-
HaMW KOMHaTbl. CHUXXEHWE K paguonpuem-
HUKY MOXHO cfenaTb OT /1060ro KoHua
UM BUTKA CNMpanu.

"po3onepekntoyaTens ANns KOMHaTHOW
AHTEHHbI He HYXEH.

MEPBbIA PAAVOMPUEMHUK

Mpexae 4emM NPUCTYNWUTb K COOPKE TBOErO
MepBOro paavonprueMHnKa, Npegfiarato Te-
6e 3aHATLCA COOPKOW OMbITHOrO AETEKTOp-
HOro npvemMHuka. [laBHOE [OCTOMHCTBO
Takoro BapuaHTa NpOCTeNLlero pagwo-
NMpMeMHMKa 3aK/4vaeTcd B TOM. UTO
B HEM JIerko fenaTb J/OOble U3MEHEHUs
M [OMONHEHUS, WUCMPaBAATbL OLUIMOKW My-
TeM MepekoYeHUs COEANHUTENBHBIX NPo-
BOJHWKOB, MOCKO/MbKY BCE €ro fetam Gy-
LyT nexatb nepeg To60l B pasBepHYTOM
Buge. OnbITbl C HAM NOMOryT Tebe NOHATb

Puc. 28. CamogenbHas KaTyllKa WHAYKTUBHOCTU (a), (peppuUTOBLIA CTEPXXeHb (6), TOUEYHbIA AMof
(), KOHAeHcaTopbl (r) W ronoBHble TenehoHbl (L), HeobXxoAMMbIe AN OMNbITHOrO MPUEMHUKA

3-202
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OCHOBHbIE MPUHLMMbLI paboTbl NO60ro pa-
[MOBeLLaTeIbHoro NPUEMHMKa 1 MosyymTb
HEKOTOPbIE MPaKTUYeCKNe HaBblKW paamo-
TEXHUYECKOrO KOHCTPYMPOBAHUS.

[na Takoro npuemHUKa MNOHago6AaTcA
(pwc. 28): KaTyllKa WMHOYKTUBHOCTW, CTep-
XeHb 13 (hepputa Mapku 400HH wnm
600HH pgvameTpoM 7 8 MM ¥ AJIMHOM
120-140 MM (Takue CTEpPXHW MCMOMb3yHT
ONA MarHWTHbIX aHTeHH TPaH3UCTOPHBIX
MPUEMHMKOB), MO/YNPOBOAHUKOBbI  TO-
UeyHbIiA AnoAd, KOTOPbIi B NpUEMHMKe 6y-
[eT [eTeKTOpOM, HecKO/IbKO KOHZeHcaro-
pOB MOCTOSHHOW €MKOCTM U TO/IOBHble
TeneoHbl. KaTywKy WHAYKTUBHOCTM CAe-
naii cam. OcCTa/lbHble AeTain rOTOBbIE.
[non moxeT 6bITb NHO6LIM K3 cepunid 9,
[2. KoHpeHcatopbl Takke J/HOObIX Tu-
MoOB-CNIOAAHbIE, Kepamuuyeckue wumn  By-
M&aXXHble eMKOCTbIO OT HeCKOSIbKWX [ecAaT-
KOB [0 HECKOMIbKUX ThbICAY NUKoapas,
(cokpalleHHo: nd). [0/10BHbIe TenedoHbI
BbICOKOOMHbIE, T.e. C 0OMOTKaMu COMpo-
TuBneHvem 1500-2200 Om, Hanmpumep Tu-
na TOH-1 nnn TA-4. Hecko/ibKO NO3Xe,
Korga nmMpuUCTYNWLb K  3KCTEPUMEHTaM,
HYXXHbl OyJyT HekoTopble Apyrue getanu
W marepuabl.

Ona  katywku notpebyercs  06Mo-
TOYHbIA npoBog Mapku M3B-1 (Mposog
C OManieBoil BbICOKONPOYHOIN M30NAumei
B OAWH cnoii), M3B-2 (To e, HO C n30ns-
umeii B gea cnos) uam M3J1 (Mposog
C 3wmaneBoil J1aKOCTOWKOWN u30nsLueit)
anametpom  0,15-0,2 Mmm.  OBMOTOYHbIE
npoBofa 3TWX Mapok u WX AuvameTtp 060-
3HavatoT Tak: M3B-1 0,15, M3B-2 0,18,
M3/ 0,2. MogaTcs 06MOTOYHbIE NPOBOJA
W APYrMx Mapok, Hianpumep MBA-c m3o-
naumein n3 asyx (bykea [) cnoes xsonya-
TOoOyMakHOW npsbkm (bykea B), nam M3J1-
LLIO ¢ 3masieBOin NaKOCTOWMKON M3onsauuei
n ogHUM (bykBa O) Cnoem HaTypasibHOro
wenka (byksa LU). BaxHo nub, 4TOGLI
n3onAums Nposoga 6blia HenornopyeHHoM,
MHaue MeXay BWTKaMW KaTyLUKM MOXET
BO3HWKHYTb 3aMblkaHWe, 4ero [oryckatb
Henb3sl.

BHyTpeHHUIA AnaMeTp KapKaca KaTyLluKu,
CKNEeeHHbIA 13 nucueldi bymarn B 3-4 crnos,
[OMKeH ObITb TakMM, UTOObI B HEro C He-
60/bLWINM TPeHUEM BXOAWN (heppuTOBbIiA
CTepPXeHb. B €BA3W C 3TUM YCNOBMEM COBe-
Tyt Tebe (heppuUTOBbI CTEPXKEHb WCMOSb-
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30BaTh B KauecTBe 60/MBaHKM A1 3aroToB-
KM Kapkaca KaTywku. [enali 370 Tak.
MpeaBapuTenbHO 06BEPHU CTEPXKEHb Of-
HUM-ABYMSI  CMOSIMM  TOHKOW  Bymarw,
YTOObI B fJa/ibHENMLLEM K HEMY He MpUKpe-
nuncs Kkapkac. 3ateM O6BEpHW CTepXKeHb
OAVH pa3 MOJIOCKOI nucyeln bymarn wmpwu-
HoVi 0k0/10 100 MM. BHYTPEHHIOIO CTOPOHY
oCTaBLUelica yacTM Gymary HamaXb TOH-
KUM W POBHbIM cfioem Knea b®-2. nnoTHo
3aKaTali B Hee CTEPXeHb U, HE CHUMaA Kap-
Kac CO CTEpXHsl, HEMHOrO MOACYLUM €ero.
Korpga Kapkac MOACOXHET, CHWMW ero co
CTEPXHSA, yfann OyMaXHYH MNpPOCMOAKY
W focylln B TEMIOM MeCTe-rOTOBbIA Kap-
Kac [O/MKEH ObITb XXECTKUM.

Mpexae uyem KaTylKy HamaTbIBaTb,
BCTaBb B Kapkac cTepeHb. [MpoBof cusb-
HO He HaTArMBaW, MHaue KapKac COXMETCH
W M3 Hero OyaeT TPYAHO BbITALWUTL CTep-
XeHb. Bcero Ha Kapkac Hago HamoTaTb
B oavH pag 300 BUTKOB MpoBofAa, Aenas
uepe3 kaxpble 50 BUTKOB OTBOAbI B BuUfe
netenb. MonyunTtca OAHOCMOVHasA LUeCTU-
CEeKUMOHHas  KaTyllka  WHAYKTMBHOCTM
C ABYMSA KpallHUMW BbIBOAAMU U MATbIO
oTBogamu. YTo6bI KpaiiHWe BUTKW MPOBO-
[ia rOTOBOW KaTyLUKN He crajaim, 3aKpenu
NX Ha Kapkace KOneuykamu, HapesaHHbIMU
13 PE3NHOBOW WM MOAMBUHUIIXIOPUAHON
TPyOKM, nam 06mMoTai HUTKamm. JononHu-
TeNlbHO BUTKU MPOBOAA KATYLUKM MOXHO
CKpenuTb TOHKMM Cnoem Knea b®d-2.
KoHuUbl Kapkaca akkypaTHO Mogpexb
OCTPbIM HOXOM.

BblBaeT, 4TO BO BpeMs HaMOTKM KaTyLu-
Kn nNpoBof 060pBETCS UKW OJHOr0 OTpes-
Ka NpoBOfa He XBaTWT HAa BCH KaTyLUKY.
B TakoM cnyyae KOHLbI MPOBOAA, KOTOpble
HY)XHO COEAWHUTb, AO/MKHbI ObITb 0O4YM-
WeHbl OT W30MALMK, KPEMKO CKPYYeHsl,
nponasHbl U 0653aTeNbHO 06MOTaHbl TOH-
KO W30M[LUMOHHOW neHTOl. Ecnn coeau-
HEeHVie MPUXOAMTCS BO3Me 0TBOAA, TO /yu-
LLe He >afeTb HEeCKOMbKUX BUTKOB MPOBO-
Ja v chenatb ero B netne.

BoT Temepb, OHbLIA Apyr, NpuUcTynain
K c60pKe CBOEro MepsBoro pagvonpuemHu-
Ka (puc. 29). KoHubl BbIBOJOB W OTBOAOB
KaTyLLUKN 3a4UCTUTb OT M30/1ALMK, TONbKO
OCTOPOXHO, 4TOObI He MOpBaTb MNPOBOA.
OfMH 13 KpaliHMX BbIBOAOB HAa30BEM Haua-
JIOM KaTyLKu 1 0603Ha4nm 6ykeoii H. Co-
eOUHN ero c avofom. BTopoit kpaiHwii



Puc. 29. CoegvHeHve feTaneli onNbITHOro npu-
eMHUMKa

BblBOL KaTyLUKW, ee- KOHel, K, COeAuHW
C OJHUM M3 KOHTaKTHbIX LUTbIPbKOB LUHY-
pa ronoBHbIX TenedoHoB. OcTasLuMecs
CBOOOAHLIMY BbIBOJ AMOAA W LUTHIPEK Te-
Ne)OHOB TOXKE COEAUHU MeXay CO6OMA.
K npoBogHvKy, uayliemy OT Hayana Ka-
TYLWKKN K A1M04Y, MPOYHO MPUKPYTU MPOBOA
aHTeHHbI, MpeABapUTENbHO 3a4YUCTUB €ero
OT M30MAUMN. BTOT MPOBOLHWK MPUEMHN-
Ka 6yfeM HasbiBaTb aHTeHHbIM. K npoBog-
HUKY, COEOMHSIOLLEMY KOHeL, KaTyLUKu
C TeneoHamu, MPUKPYTWM MPOBOA 3a3e-
MeHua. 310 ByJeT 3a3eM/IeHHbIN NPOBOA-
HUK. Bo Bpems OMbITOB ero npugetcs
MepeKnioYaTb C OLHOr0 BbIBOAA KaTYLUKW
Ha Apyroi (Ha puc. 29 NokasaHo LUTPUXO-
BOI NIMHWERA CO CTPENKOWA), He M3MEHSAA MpK
3TOM COefMHeHMs 3a3eMieHuns ¢ TenedoHa-
M.

CoBepLUnM «NPOrynky» no Lensm nony-
ymBLLerocs npveMHuka. OT Havana KartyLu-
KW H MO aHTEHHOMY MNPOBOAHWKY Mbl MNO-
nafaem K Auofy, a OT Hero-K rojaoBHbIM
TenedoHam. Yepes Tene(oHbl, Aanee Mo
3a3eM/IEHHOMY MPOBOAHWMKY U Yepe3 BCe
BUTKM KaTyLIKW NPUXOAUM K OTMPaBHOM
Touke H. [Nonyunnach 3aMKHyTas 31eKTpu-
yecKas Lienb, COCTOALLAS W3 KaTyLLUKW, AMO-
fa v TenepoHoB. Ee HasbIBalOT AeTEKTOp-
HO. Ecnn B 3TOM LENW rAe-nmbo OKaKeT-
cA 06pbIB, M0XOW KOHTaKT Mexay feTta-
NAMW WA COEAVHUTE/bHBIMU MPOBOAHN-
Kamu, HanpyMep Hempo4Has CKpyTka, npu-
eMHUK, eCTeCTBEHHO, paboTaTb He 6ygerT.

Kpatyaillumii nyTb M3 aHTEHHbl B 3e-
M/tO-vepe3 Katylwky. [lo atomy nyTw
noigeT TOK BbICOKOW 4acToTbl, BO30y-
X[aeMblil B aHTEHHe pafMoBO/HaMU. ITOT
TOK CO34aCT Ha KOHLAX KaTyLUKW BbICOKO-
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YaCTOTHOE HarpshkeHne, KOTOPOe BbI30BET
TOK TaKOWi e 4acTOTbl BO BCEl feTeKTop-
HOM Lenw.

Llernb, COCTOALLYIO W3 aHTEeHHbI, KaTyLl-
KW 1 333eMJIEHUS Ha3blBalOT aHTEHHON WUn
aHTEHHbIM KOHTypoM. O6paTtu BHUMaHWe:
KOHTYpHas KaTyllKa MpPUeMHMKa BXOAUT
KaK B aHTEHHYI0, TaKk W B [ETEKTOPHYIO
Lenu.

Mocne Takoi Mporynky no uensm npu-
EeMHUKa MOXHO MepeiiTu K €ero ucnbita-
HW0. HafieHb Ha ronoBy TenetoHbl, Mpu-
XMW MX NOTHEe K yllam, mpucayLuaics.
B03MOXHO, UTO cpa3y Tbl HAYErO He YChbl-
Wb Jaxke MpW 3aBe[jOMO XOPOLUMX aH-
TEHHEe W 3a3eMSIEHWM, MpesBapuTe/ibHO
MPOBEPEHHbIX AuoAe U TenedoHax. 3To
MoToMy, YTO MPUEMHMK, BUAMMO, HE Ha-
CTPOEH Ha HecyLlyl 4acToTy pafvoBeLla-
TeNbHON CTaHUMKW, CWUrHanabl KOTOpOM XO-
POLUO C/bILWUHbI B BalleM paioHe, uAn Thbl
nonasn B repepbiB nepefayn. HactpamsaTb
TaKoN NPUEMHMK MOXHO M3MEHEHMEM uKC-
Jla BUTKOB KaTYLUKW, BK/IOYAEMbIX B aH-
TEHHbI KOHTYP.

Ha puc. 29 B aHTEHHbIA KOHTYp BK/IO-
YyeHbl Bce 300 BUTKOB Katylku. Ho ecnm
3a3eM/IEHHbIA MPOBOLHWK OTCOEAVHUTL OT
KOHL KaTyLKW W MPUCOEAUHUTDL, Hanpu-
Mep, K OTBOAY 5, TO B KOHTYp OyadeT
BK/OYEHO yxe He 300, a 250 suTkoB. Ecnn
XXe 3TOT MPOBOAHWUK MEPeK/ounTb Ha OT-
BOZ 4, B KOHTYp OygeT Bk/toueHo 200 BUT-
KoB. lpn nepeknoyeHUn ero Ha oTBof4 3
B @HTEHHbIA KOHTYp OyfeT BK/oYeHo 150
BUTKOB W T.[4. Ipn 3TOM HWXHUWE CeKuum
OK&XXYTCH He BK/IOYEHHLIMU B KOHTYP U
B paboTe MpMeMHMKa y4yacTBOBaTb He Oy-
ayT. Takum 06pasoM, MepeknoueHnem 3a-
3eM/IEHHOTO MPOBOAHMKA Thl  MOXeLlb
BK/IOYaTb B KOHTYP pa3HOe 4uc/io BUTKOB
yepe3 50 BMTKOB.

3anoMHu: yem 6ofbLUe ANVHA BOMHbI pa-
OMOBELLATENbHOW CTaHUMM, Ha KOTOpYyio
MOXXHO HacTpoOUTb MPUEMHUK, TeM 60fb-
lee unuCNO BUTKOB KaTYWKM [JOMKHO
ObITb BK/KOYEHO B @HTEHHbIA KOHTYP.

TBON OMbITHLIA MPUEMHUK MOXHO Ha-
CTpamBaTb Ha pajuoBellaTesibHble CTaH-
LMW KaK CpefHeBO/IHOBOrO, Tak U ANNHHO-
BO/IHOBOrO [AManasoHoB. Ho, pasymeert-
cA, MNepefays He BCAKOW CTaHUMW Tl
MOXeLb MNpuHATL. Ha cnabble curHanbl
OTLANEHHbIX CTaHUMIA AETEKTOPHbIA Mpu-
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EMHUK pearMpoBaTb He CMOXXeT-Masa
YyBCTBUTE/bHOCTb.

Tenepb 3aiiMMCb HACTPOWKOA NPUEMHU-
Ka MyTem NpUCOeAUHEHNS 3a3eM/IEHHOro
MPOBOAHMKA CHayana K 0TBOAYy 5, 3aTeM
K oTBOA4Yy 4 1 Tak go oTtsoga 1. OpHoBpe-
MEHHO Cnefin, 4TOObl OTBOAbI KaTYLUKU
¥ COeIMHUTENbHBIE NMPOBOAHMKMN He comnpu-
Kacanuncb, a KOHTaKTbl B CKpYTKax He Ha-
pywanuncs. VHaye nNpPUEMHUK COBCEM He
6ynet pabotatb wuam B TenedoHax OyayT
CMbILUHbI  TPECKW, LLOPOXW, MeLlatoLme
npuemy. 3NeKTPUYECKMe KOHTaKTbl OyayT
HaJeXHee, €cnM MecTa COeAVHEHWIA mpo-
BOLHWKOB U [eTaneli Nponastb.

HacTpouB NPUEMHUK Ha OfHY CTaHLMIO,
3aMOMHM  YWUCNO BUTKOB,  BK/HOYEHHbIX
B KOHTYp, MPU KOTOPOM CTaHUMA CbIHA
C Hambonblueli rpoMKOCTbIO. oTom no-
MbITaic «HaTU» TaKMM >e CMoco6oMm
OPYTyI0 CTaHUMIO.

Hagetocb, 4YTO Tbl JOOW/ICA HEKOTOPOro
ycnexa Monpobyit ynyywnts paboty npu-
eMHMKa He n3MeHss HacTpoviku NpuemHu-
Ka, MPUCOeAMHN napasnensHo TenetoHam
(MeXgy ero KOHTaKTHbIMW LUTbIPbKaMW)
KOHZeHcaTop. EMKOCTb 3TOro KoHZAeHcaro-
pa, Ha3blBaeMOro B JaHHOM Cfly4ae 6/10KM-
POBOYHBbIM, MOXET O6biTb OT 1000 go
3000 n®d. Tllpy 3TOM TPOMKOCTbL 3BY-
yaHua  TeneoHOB  JO/HKHA  HECKO/bKO
YBENMUUTLCA. A ecnu pafuoBeLlaTesibHble
cTaHuuu HaxogaTcs 6onee yem
B 150-200 KM OT TOro MecTa, rge Tbl Xu-
BElb,  ONOKMPOBOYHLIA  KOHAEHcATop
BK/IOYal B CaMOM Hauyane onbiTa.

Cnoco6 HacTpoiKy NpPUEMHMKA TONbKO
CKauykoobpasHbIM M3MEHEHWEM YuCia BUT-
KOB KaTyLUKM OYeHb npocT. Ho OH He
BCerfja MNo3BOSISET HACTPOUTL MPUEMHUK
TOYHO Ha HECYLLY0 YacToTy CTaHLuMW.
TOUYHOW HacTPONKM MOXHO [06UTbCA [0-
MONHUTENbHBIM CMOCO6OM, Hanpumep
C momowbto reosgd. Monpobyid!

HacTpoii npveMHUK y>ke 3HaKOMbIM Te-
6e crnocoboM Ha BOMHY PagMoCTaHUMM
W BBeAM BHYTPb Kapkaca KaTyLUKu
TONCTbI/A FBO34b WAM MNOAXOAALLEro Aua-
METpa >XenesHblil CTepXKeHb. UTO nonyuu-
nocb? 'POMKOCTb MpPUEMa HEMHOro BO3-
pacteT unW, HaobopOT yMeHbLUKUTCA. Bbl-
TaWwy TrBO34b W3 KAaTYLIKM TPOMKOCTb
CTaHeT MpexHeid. Tenepb Men/ileHHO BBOAM
rBO3[b B KaTYLUKy U TaK e Mef/leHHO 13-
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BNeKail ero M3 KaTyLUKU—TPOMKOCTb pa-
60Tbl MpueMHMKa OYyAeT HEeMHOro, Ho
NNaBHO W3MeHATLCS. OMbITHLIM - NyTeEM
MOXHO HaliTW TaKoe MON0XEeHWe MeTanm-
4ecKoro npegmeTa B KaTyllke, MpU KOTO-
POM TPOMKOCTb 3By4YaHWsi OYAeT Haunyuy-
LUeA.

DTOT OMbIT NO3BONAET CAeNaTb BLIBOA,
YTO METAIMYECKUIA CTEPXKEHb, MOMELLEH-
Hblli B KaTYLUKY, BAWSIET HA HACTPOMKY KOH-
Typa. C TakMum Cnocob60M HacTpoiKku npu-
eMHMKa, TO/IbKO, pa3ymeeTcs, ¢ MPUMEHEHU-
€M NyyLLEro, Yem reosb, (heppoMarHMTHOro
CepfeYHMKa, Tbl MO3HAKOMULLLCA — eLle
B 3TOW OGecefe. A MoKa npegnarato cre-
Jyrownii ONbIT-HACTPOUTL NPUEMHUK Ha
CUTHa/Ibl  PafMOBELLaTe/IbHOW  CTaHLuK
C MOMOLLLK KOHAeHcaTopa MepeMeHHOIA
eMKOCTW.

[na ynobcTBa npoBefeHUst 3TOMO M He-
CKO/IbKVX MOCNeAyHoLWMX OMbITOB C AeTeK-
TOPHbIM MPUEMHMKOM, Ha (haHepHoli Ao-
LWweyke pasmepamy npumepHo 30 X 70 MM
CMOHTUPYA KOMOAKY CO LUTENCENbHbIMU
rHesgamu, fABa 3aXuMa, O/T0KMPOBOYHBIN
KOHZEHCaTop, COeAMHMB 1X NOJ AOLLEYKON,
KaK rnokasaHo Ha puc. 30. Konogky c rxes-
flamn ycTaHaB/MBali Ha [oLLeyKe Tak: npo-
CBEP/M B Heil ABa OTBEPCTUS AUAMETPOM
6-8 MM C paccTosHmem 20 MM MeXay LeH-
Tpamy 1 BCTaBb B HUX «XBOCTbI» LLUTEN-
CenbHbIX THe3d. Konogky ykpenu Ha fo-
LeYKe LIypynamym WM BUHTaMU C raiika-
MU. Hayano KaTylKu N aHTeHHY MOAK/IO-
UM K 33KMMY, C KOTOPbIM COEAWHEH AMOA,
a Ko BTOpPOMY 3aXWMy, COEAVHEHHOMY
C rHe3goM TenedoHOB, MOAK/HOUU KOHEL|
KaTyLUK/ U 3a3eMJIeHNe.

KaHTeHHe K TenedoHam
K 3a3zemne-
HUIO
Bug cHusy

Puc. 30. HacTpolika npyvemMHUKa camMofeflbHbIM
KOHJEHCaTOpPOM MepeMeHHOM eMKOCTH



KoHgeHcaTop nepeMeHHol eMKOCTU MO-
XEeT OblTb KaK C BO3AYLWHbIM, TaK U
C TBEPAbIM AM3NEKTPUKOM. Ho (yHKUMIO
KOHZleHcaTopa MePeMEHHOW eMKOCTW MO-
ryT BbINOMHATH ABE MeTa//IMYecKve nna-

CTUHbl  pasmMepamu  nipumepHo 150 x
X 150 MM, BbIpe3aHHble, Hanpumep, W©3
XecT  6GOMbLUMX  KOHCEPBHbIX  6GaHOK.

K nnactvHam npunasii NpoOBOLHWKA AJIn-
Hoii Mo 250-300 Mm. Mpu momowy 3Tux
MPOBOAHMKOB OAHY MAAcTUHY COeAWHU
C 30KMMOM aHTEHHbI, a APYryt -C 3aKu-
MOM 3a3emMnieHus. Monoxm nnacTHbl Ha
CTON OAHY BO3/1€ APYFOi, HO TaK, 4TOGbI
OHW HE COMpUKACaIMCb, U HACTPOW Npuem-
HUK Ha PafvOCTaHLUMIO TO/bKO Mepekto-
UEHMEM CEKUMIA KaTyLKW 3a3eMIeHHbIM
MPOBOAHUKOM. Ternepb MOAHECK 3a3eM/IeH-
HYI0 NNacTWHY K NAacTWHe, COeAVHEHHON
C aHTeHHO. Ecnn rpomkocTb OypaeT yBe-
NNYMBATLCS, COMVDKAWA MAAaCTUHBI U, HAKo-
Hew, NOSIOXKM OfHY MNAcTUHY Ha ApYryto,
MPONOXNB MEXAY HAMW JICT CyXOi Byma-
r (4T06bl He OblN0O 3NEKTPUYECKOTrO KOH-
TakTa). Haiign Takoe B3auMHOe pacnono-
XXEHWE MNNacTuH, npu KoTopoMm bypet
TOYHaA HacTpoiika. Ecnm xe npu cbnmxe-
HUW NNacTUH TPOMKOCTb npuema Oyget
YMeHbLIATLCA, MEPEeKIoYN  3a3eM/IeHHbIN
MPOBOAHUK Ha GAVDKHWIA K Hayany KaTyLl-
K/ OTBOZ, M BHOBb COMVDKAW MNacTuHBbI, J0-
6vBasicb HaubOosbLIE TPOMKOCTM.

B aTOM oOnbiTe HacTpoiika MpueMHuKa
Ha HecyLlylo 4acToTy pafuocTaHuuu ocy-
LiecTBAANacb AByms crocobamu:  rpy-
60- N3MeHeHNEeM WHLYKTUBHOCTW KaTyLLKU
MyTeM MepeKkIloYeHNs ee CeKUMWid, Tou-
HO- M3MEHEHMEM EMKOCTU MNIacTUHYaTOro
KOHZeHcaTopa.

3anoMHW:  MHOYKTUWBHOCTb  KaTYLUKK
W eMKOCTb KOHAeHcaTopa npu HacTpoiike
NPMEMHMKA Ha paguoCTaHUMo B3anMOCBS-
3aHbl. OfiHY W Ty e PaanoCTaHLMIO MOX-
HO CyLlaTb MpW BKIOYEHUWN B AHTEHHbIN
KOHTYp MpuUeMHMKa 60/bLLIEro unucna BuT-
KOB, T.€. 60/IbLUEN MHAYKTUBHOCTU KaTyLL-
KW, HO MpY MEeHbLUEA eMKOCTW KOHAeHca-
Topa, /Mbo, HaobOpPOT, MNpW MEHbLUEN
VHOYKTUBHOCTMW KaTyLUKMW, HO GONbLUER em-
KOCTM KOHAeHcaTopa

Tenepb CHOBA HACTPOIi NPUEMHMK Ha Ka-
Kyt0-11n60 pagmocTaHLMIo, 3aNOMHU FPOM-
KOCTb Mpuvema nepefaun, a 3atem, He u3-
MEHSS HaCTPOMKM, BK/IOYN MEXJy aHTeH-
HO M AHTEHHbIM 3a&XMMOM KOHZEHCaTop

Puc. 31. KoHpeHcaTop, BKJ/IHOUEHHbIA B LeMb
aHTEHHBbI, YNyyLlaeT CeNeKTUBHOCTb MPUEMHMKA

eMKOCTbo 47-62 n® (puc. 31). Uto nony-
ynnocb? [POMKOCTb MpuemMa HecKo/bKO
yMeHbLUMnach. Mponsowno 31o noTomy,
YTO KOHAEHCATOp, BK/IOYEHHDIN B Lienb aH-
TEeHHbI, U3MEeHW/T NapameTpbl BCEr0 KOHTY-
pa ﬂo,qCTpom KOHTYp ~ KOH/[EHCaTOpoM
nepeMeHHON eMKOCTW [0 MpeXxHeld rpom-
KOCTV 3By4yaHus TefiepoHoB. Ecnm  go
BK/IOYEHNS B KOHTYP [OMOJIHATE/IbHOIO
KOHfieHcaTopa BO Bpems MpriemMa OfHOW
CTaHUMW NpOC/NyLIMBanach ele Kakas-To
Apyraa, 651u3kas no 4actoTe pajuocTaH-
ums, Tenepb OHa OyAeT C/blHA MHOrO
cnabee, a BO3MOXHO, U COBCEM He OyreT
MewaTb. [pUeMHUK CTan YeTye BbIeNATb
CUrHaNbl TOW CTaHUMW, Ha KOTOPYK Ha-
CTPOEH, WKW, KakK TrOBOPAT, Yny4yliniacb
€ro CefeKTUBHOCTb, T. €. U3BMPaTebHOCTb.

BmecTo koHAeHcaTopa MOCTOSHHON eM-
KOCTU BKJ/IOUN MeXJY aHTEHHOR W npuem-
HWKOM KOHJEHCaTOp MNepPeMEeHHON eMKO-
ctu. C ero nomouibi0 Tbl CMOXeLlb He
TO/IbKO W3MEHSATb CeNIeKTMBHOCTb MpueM-
HUKa, HO, BO3MOXHO, W HacTpamBaTb ero
Ha_pasHble CTaHLUW.

Cregyowmii ONbIT-HACTPOliKa nprem-
HUKa (DEpPPUTOBbLIM CTepXKHeM  (puc. 32).
MnacTvHYaTLIi  KOHAEHCATOp  yAanw,
a BMECTO HEro Mexzay 3aXMMamyl aHTEeHHb!
W 3a3eM/IeHuns, T.e. NapaifeflbHO KaTyLlKe,
BK/IHOUM  CMHOAAHON WAN  KEpPaMUYeCKUii
KOHZeHcaTop  emKocTeto 120 150 nd.
Mpv>kMU TeneoHbl MOM/OTHEE K YyLuaM,
COCPesoToYLCH U OYeHb Mef/IeHHO BBOAU
(heppuTOBLI  CTePKEHb BHYTPb Kapkaca
KaTyLKWX. TOCTENeHHO yrnyonas cTepxeHb
B KaTyLUKy, Tbl [O/DKEH YC/bILWATL Mepesa-
Y BCEX TeX PafMoBeLiaTeNbHbIX CTaHLMIA,
Mp1emM KOTOPbIX BO3MOXEH B Ballleil MeCT-
HOCTW Ha [AETEKTOPHbIA MNpUeMHUK. Yem
[JIMHHee BOMHA paguocTaHuuKn, Tem rnyo6-
e [0/MKeH ObiTb BBeAeH CTepXeHb B Ka-
TywKy. OnNbITHbIM NyTEM Halian Takoe Mo-
NIOXXEHWE CTEPXKHA B KaTyLlUKe, Mpu KOTO-
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K aHTeHHe

Puc. 32. TlpuemMHuK ¢
TOBbIM CTepXHeMm

HacTpoiikoli  eppu-

pOM Hambo/iee TPOMKO CibillHbI CUrHa/bI
CTaHUMW, W cpenai Ha CTepXHe COOTBeT-
CTBYIOLLYIO MOMETKY KapaHgaliom. [losib-
3yACb €10 KaK AeNeHVsSMU LWKabl, Tbl CMO-
Xelb O6bICTPO HACTPOWUTb MPUEMHMK Ha
BOMIHY 3TOM CTaHLMW.

Mpogomkas OMbIT C WCMO/b30BaHNEM
(heppuTOBOrO CTEPXKHS, MOAK/OUM Mapai-
NeMbHO KaTyLUKe ApYroli KOHAeHcaTop em-
KocTbto 390 470 nd. Kak 3TO MNOBAMANO
Ha HacTpoiiKy npuemMHuKa? [POMKOCTb
ocTanacb MpexHeid, HO ANS HACTPONKM Ha
TY >Ke CTaHuMIi0 CTep)KeHb MpUXoauTcea
MeHbLLEe BBOAUTL B KaTyluKy. CoBceM yaa-
N KOHAEHCATOp, OCTaBMB  BK/IHOUEHHOM
TOMIKO  KaTywky. Yrto nonay4ymnocs?
UT06bl HacTpauBaTb MPUEMHUK Ha Ty Xe
CTaHLMIO, CTePXXeHb Haao rny6xe BBOAUTH
B KaTYyLUKY.

Kakue BblBOAblI MOXHO cfenatb, npose-
[ 3KCMepUMEHTbI C TaKUM BapuaHTOM fe-
TEKTOPHOro npuemHmkKa? OCHOBHbIX [Ba.
Bo-nepBbIX, ()eppUTOBbIA CTEPKEHb 3HAYUM-
TeNbHO CWMbHee, YeM  MeTaINYECKMIA
npegmet, BAWSAET Ha WHAYKTUBHOCTb Ka-
TYLLKU, & 3HAYUT 1 Ha HaCTPOIiKy KOHTYypa.
Bo-BTOpbIX, C MOMOLLbLIO (heppuUTOBOrO
CTEPXHSA MOXXHO MJIaBHO U TOYHO HacTpau-
BaTb KOHTYP NMPMEMHUKA Ha XKENaTe/bHyHo
pafmocTaHLmio.

Elle ofuH 3KCMEPUMEHT. AHTEHHY U 3a-
3eM/IeHVe OTK/THOUM OT MPUEMHUKA, MEXY
HAMW BK/OYM AMOA, a napasinesibHo-Te-
nehoHbl 6e3 GIOKMPOBOYHOIO KOHfEHCa-
Topa. BoT n Becb npuemHuk. Pa6oTaeT?
Tuxo, BeposiTHO? K TOMY e, BO3MOXHO,
OAHOBPEMEHHO C/bILWHbI Mepefayn [ByX-
Tpex pagvoBseLLaTeNibHbIX cTaHumi. OT Ta-
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KOro MpUEMHUKA OXWUAaTb Jyullero He
cnepyer.

Tbl, HaBepHOe, 3aMeTW/1, YTO Korfa Ao-
TparvBaellbCca pyKoi A0 fAeTaneil uau co-
eVHUTE/bHBIX MPOBOAHUKOB, TFPOMKOCTb
paboTbl HEMHOTO M3MeHsIeTCH. DTO 06BAC-
HAETCA PacCTPOMKOA aHTEHHOrO KOHTYpa,
BHOCMMO B HEro 3/1EKTPUYECKO  eM-
KOCTbHO TBOEro Tena.

MNPUHUNTIMATIBHAA SNEKTPUYE-
CKAA CXEMA TBOEIO MPUMEMHW-
KA

Utobbl MNpaBUIbHO COEAUHUTL  AeTanu
MPUEMHUKA, Tbl MOMb30BAICA PUCYHKaMMK.
Ha Hux KkaTywKky, TenetoHbl, AN0A-AeTeK-
TOp W Apyrve getanu, npubopbl 1 coeau-
HEHWS Tbl BUAEN TaKMMU, KaKUMU OHU Bbl-
rNAgAT B HaType. OTO OYeHb YAO6HO A/
Hayana, nokKa MpUXOAMTCA WMEeTb [eNno
C COBCEM MPOCTbIMW PafnOTEXHUYECKAMM
KOHCTPYKLUMAMU, COCTOALMMM U3 Masoro
yucna getaneil. Ho ecam nonbiTaTbCs M30-
6pasnTb TakMM CMOCOBOM YCTPOICTBO CO-
BPEMEHHOr0 NPMEMHKKA, TO MNOMy4nnach
Obl Takas «nayTuHa» feTaneid U NPOBOAOB,
B KOTOPOI HEBO3MOXKHO Obl10 6bl paso-
bpatbca. UTo6bI 3TOro u3bexarb, /06O
anekTponpubop waM pagmuoannapar M3o-
BpaKatoT CxeMaTn4ecku, T.e. Mp1 MOMOLLM
YNPOLLEHHOT0 YepTeXka Cxembl. Tak fJe-
NaloT He TOMbKO B 3MEKTPO- U pagmoTex-
Huke. MocmoTpy, Hanpumep, Ha reorpau-
yeckyto KapTy. CypoxofgHas Moryyas Kpa-
casuUa Bonra co Bcemu ee rpaHAMO3HbIMU
COOPYXXEHNsMW N306paxkeHa Ha KapTe u3-
BMBAIOLLIENCA 3MeKO. Takme KpyrHble ro-
pofa, kak Mocksa, JleHuHrpag, Kyiibbl-
Wwes, BnagmMBocTOK W Apyrve nokasaHbl Ha
KapTe BCEro Nub Kpyxkamu. fleca, pas-
HUHbI, TOpbl, MOPS, KaHalbl W306paXKeHbI
Ha Hell TOXXe YMPOLLEHHO- CXEeMATUYECKU.

Pa3nuuatoT TpM OCHOBHbIX BMAA CXEM:
CTPYKTYpPHble, MPUHLMNNaIbHbIE 3MEKTPU-
YECKMe U CXeMbl INIEKTPUYECKNX COEAMHE-
HUA.

CTpyKTypHas cxema npefcraBnseT co-
60/i YMPOLLEHHbI 4YepTeX, Ha KOTOPOM
rpynnbl AeTasieil U NpMOOpOoB, BbIMOHA-
LWye onpefeneHHble PYHKLUMN paguoTexXHU-
YeCKOro YCTpPOICTBa, M300paXaroT YC/oB-
HO NPSIMOYTO/IbHNKAMW WAN WHBIMA CUM-
BonaMu. CTPYyKTypHas Cxema faeT Aullb
obliee npeAcTaBneHne O paboTe 3TOro
YCTPOICTBa, O ero CTPYKType U CBA3AX Me-
Xay ero (pyHKUMOHaNbHbIMK  Fpynnamu.
MpyMepoM CTPYKTYpPHOW CXeMbl MOXeT



CNy>XuTtb puc. 18, nmo koTtopomy f pac-
CKasbiBas Tebe 0 npuHUMNe paboTbl pa-
[INOBELLIATENbHON CTaHLMMN.

MoHO In Takum crocobom m306pa-
31UTb YCTPOICTBO [EeTEKTOPHOrO MpUEeMHU-
ka? KoHeuHo, MOXHO. Hapwcyii B oguH
P4 ueTbipe NPAMOYTOfibHUKA U COeAWHU
UX MeXAy COBOW NMHWUSMMW CO CTpenKamu,
MaywyMy Ccneea Hanpaeo. B kpaiHuii
NeBbIi NPAMOYTO/bHWK BAWLLN CNI0BO «AH-
TeHHa», B CMedylowWuii 3a HUM NpsMOoY-
ronbHUK - «KonebatenbHbli KOHTYp>,
B TPETMIA MpPAMOYrO/bHUK-«[JEeTeKTop»,
B UYeTBepThbln-«TenegoHbl». [lonyuutcs
CTPYKTypHas cxema AeTeKTOPHOro Mpuem-
HUKa. «[1poumTaTh» ee MOXHO TaK: mMogy-
NPOBaHHble  KonebaHMs  pPagmoyvacToThbl,
BO3OGYX[EHHble B aHTEHHe, MNOCTynaloT
B KONebaTenbHbIi  KOHTYP MPUEMHUKA,
a 3aTem K JeTeKTOpY; AeTeKTop BblaenseT
13 NPUHATOrO CUrHana KonebaHus 3BYKO-
BO/ 4acTOTbl, KOTOpble TeneoHbl Mpe-
00pasyloT B 3BYK.

PaHblUe Takue YepTeXKm HasblBaM CKe-
NETHbIMW CXeMaMu WM BI0K-CXeMaMu.
Ceiluac 9Ta TEPMUHOMOTMS  CUMTAETCA
yCTapesLLUeid.

MpUHLMANANbHYH0 3NEKTPUYECKYI0 CXEMY
yalle HasblBalOT MPUHUMNWANBLHOR UK
npocTo cxemoii. Ha Hein Bce getanun pa-
[VMOTEXHMYECKOro YCTPOICTBa M MOPSA0K
NX COeAMHEHUA W306paXatoT YCMOBHLIMU
3HaKamun, CUMBOMM3UPYHOLWMMK 3TN feTa-
N, IMHUAMK. «YuTas» NPUHLMNWAIbHYO
CXEMY, KaK reorpauyeckyto KapTy wmm
UEPTEXX KAaKOH-TO MeXaHu3ma, HeTpyaHO
pazobparbCa B LENsX v NPUHUMNE padoTbl
ycTporictBa. Ho OHa He AaeT npencTasne-
HUA 0 pa3mepax YCTpOWCTBa WM pasmeLLe-
HUM ero feTaneli Ha MOHT&XHbIX naTax.

Cxema COefMHeHWiA, B OT/IMuMe OT NPWH-
LMNUaNbHON, MHAOPMUPYET, Kak pacrnono-
XEHbl B KOHCTPYKLMMN W COEAVHEHBI MEXAY
coboii getann ycTpoiictea. Cobupas npwu-
eMHVK, YCUINTENb Uan N06oN Jpyroi pa-
AnoannapaT paguonobuTens pacnonaraet
JeTanu v NPOBOLHMKM NPUMEPHO Tak, Kak
Ha PEKOMEHOBAHHON CXeMe COefVHEHWIA.
Ho MOHTa 1 BCe COeAuHeHWs JeTasien
MPOBEPSIOT NO NPUHLMMANANLHON  CXxeMe
YCTPOICTBA.

YMeTb rpamMoTHO Y4epTUTb U YnTaTb pa-
[MOCXeMbI-COBEPLLEHHO 06s13aTeNbHOe YC-
NoBME AN KaXKAOro, KTO XO4yeT cTaTb
paguonobutenem.

Ha puc. 33 Tbl BUAWLWb YXe 3HaKOMble
Tebe feTanv ¥ YCTPOWCTBA U HEKOTOpble
Jpyrue, ¢ KOTOPbIMU NPUAETCS UMETb fJe-
No B JanbHeiiwem. A pagoM B KpyXXKax-
NX CUMBOSIMYECKME rpauyeckve n306pa-

XKEHUA Ha NPUHLUMMMaIbHBIX cxemax. J1to-
OYyI0 KaTyLLUKy WHAYKTMBHOCTM 6e3 ceppey-
HUKa, HE3aBMCMMO OT ee KOHCTPYKUuu
W yncna BUTKOB, Ha MPUHLMNMANBLHOW CXe-
Me 1306paKatoT B BUAE BOMHWUCTOM JIMHUN.
OTBOAbl KaTyLLEK MOKa3blBalOT YepTouKa-
mMu. Ecnm KaTylka MMeeT HenonBMdKHbI
(heppomMarHuTHbI  cepaevHnk  (deppm-
TOBBbIA CTEPXKEHB), YBENNUMBAIOLLMIA e WH-
OYKTVBHOCTb, €ro 0603Ha4yatoT MpsMOl
NMHWEN BAOMb U300paXKeHMa KaTyLlKuW. Ec-
AN TaKUM CEpAeYHUKOM HacTpavBaloT
KOHTYp MPUEMHUKA, KaK 3TO 6bl/10 B OMbIT-
HOM MNPYEMHUKE, ero Ha cxeme 0603Ha-
YaloT TO Xe NPAMONA, HO BMECTE C KaTyLl-
KO  mepecekaldT  CTPESKOIA. Mog-
CTPOEYHbIVi  (heppOMarH1THbLIA  CEPAEYHNK
KaTyLWKN 0603Ha4atoT KOPOTKOM >KMPHOW
YepToil, nepecekawoweiicds T-06pasHbIM
CVMBOJIOM.

J1t060i1 KOHAEHCaTOp NOCTOSHHOM eMKO-
CTU M300paxXaloT ABYMA KOPOTKMMMK nMa-
pannenbHbIMKU  [IMHWUAMU, CUMBOSIU3NPYHO-
WUMK [BE U30/IMPOBaHHbIE OfHa OT ApY-
roii nnacTuHbl. ECAM KOHAEHCATop 3nek-
TponmTMUeckuii (0 Takmx KOHAeHcaTopax
MOrOBOPVM MO3XKE), €ro MOSIOXKMNTE/NbHYHO
06KnaaKy 00603HAYat0T LOMOMHUTENBHbIM
3HaKOM « + », KoHfieHCcaTOpbl NepeMeHHON
EMKOCTY M306paXKatoT TaK Xe, Kak U KOH-
[feHcaTopbl MOCTOAHHOW EMKOCTU, HO Mepe-
CEYEHHBIMM HANCKOChb CTPESKOW, CYMBO/M-
3MpYyloLLeli MepeMeHHOCTb eMKOCTU 3TOro
npubopa. MHe3ga AN MOAKIOYEHMS MPO-
BOZA aHTeHHbI, FONOBHbIX TeNetOHOB WK
Kakux-To ApYrmx YCTPOWCTB WIu feTaneli
0603Ha4aloT 3Ha4YkamuM B BUAE BUMKY,
a 3KUMbl KPYXXKaMU.

HoBbim ana Tebsa ABNSETCA Nepek/oya-
Tenb. BMecTo TOro, 4tobbl Npu HacTpoKe
MPMEMHUKA PacKpyumBaTb U CKpy4uBaTb
MPOBOAHMKM, KaK Tbl 3TO fenan BO Bpems
ONbITOB C AETEKTOPHbIM NPUEMHUKOM, Bbl-
BOLAbl M OTBOAbl KATYLUKM MOXHO Mepe-
KloYaTb  MPOCTENLMM  MON3YHKOBbIM,
OBVKKOBBIM UM VHOW KOHCTPYKLMK nepe-
KntoyaTenem.

MpoBOAHMKW, KOTOPbIMU COEAMHAIOT fe-
TanM, 0603HaYaloT MNPAMBIMU  JIMHUAMU.
Ecnav nmHuM cxogaTcs 1 B MecTe UX nepe-
CeYeHMs CTOWUT TOUKA, 3HAYMT NPOBOLHUKU
coeAuHeHbl. OTCYTCTBME TOUKM B MeCTe
MepeceyeHns  NPOBOAHUKOB  FOBOPUT
0 TOM, YTO OHU He COEAMHEHbI.

Ha npuHUMNMaibHbIX CxeMax psgoMm
C CUMBOMMYECKMMWN 06O03HAYeHUAMN pa-
AvopeTaneid, NpubopoB, KOMMYTUPYHOLLMX
W Opyrux YCTPOMCTB MNWWYT COOTBET-
CTBYHOLLME UM NaTWHCKME 6YKBbl. TaK, Ha-
npuMep, BCEM KOHAeHcaTopam, He3aBuCu-
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AHTeHHa

cepaeyHnKom

eMKOCTMU

Pric. 33. YcnoBHble rpaguyeckre 0603HAYEHMSI HEKOTOPbIX PaVOTEXHUUECKMX [feTaneli, npu6opoB
M YCTPOICTB Ha MPUHLMMNUATIBHBIX CXEMax
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MO OT UX KOHCTPYKTVBHbIX OCOGEHHOCTEN
¥ NpUMeHeHns, npucsoeHa 6yksa C, pesu-
cTopam-bykBa R, KaTywkam-6ykea L,
MonynpoBOAHMKOBLIM AMO4AM, TPaH3UCTO-
pam ¥ MHOTUM [PYTUM MOMYNpPOBOAHU-
KOBbIM rpubopam - byksa V, aHTeHHaM—
byksa W, rHesgam u [pyruM COeAWHU-
TeNbHbIM  yCTpoOWcTBaM-OykBa X, Tro-
JIOBHbIM TefilepoHaM, rosioBKam rpomMKOro-
BOpuTeneld, MUKpothoHam W ApyruMm rpe-
06pa3oBaTe/iiM 3MIEKTPUYUECKNX WM 3BY-
KOBbIX KonebaHwuii-6yksa B, rasbBaHuuye-
CKUM 3/IEMEHTaM ¥ aKKyMynatopam-6yk-
Ba G, GaTapesaM rasbBaHUYeCKUX 3/1eMeH-
TOB WM  aKKyMynsiTopoB-O6ykBbl GB,
flamnam HakanvmeaHua-oyksa H u T1.4.
Kpome TOro, Ha cxemax feTann Hyme-
pyloT, T.e. psgom c 6yKBOIA, MPUCBOEHHOI
feTanu, nuwyT umdgpy, Hanpumep CI, L1,
L2, RI, VI n T.4. ONna ynpoweHus npuH-
LMMMa/IbHBIX CXEM Ha HWX MHOrga He no-
Ka3bIBAOT aHTEHHY, FOfI0BHbIE TenegoHbl,
OrpaHMuMBasicb TOMbKO 0603HaYeHUAMM
rHe3  Wan 3aKUMOB A1 UX NOAKOYEHNS,
HO TOrga BO3/le HWX NUWYT COOTBET-
cTeytowne 6ykebl ¢ uuppamu: WI, Bl.

MoapobHee 06 ycnOBHOM 6YKBEHHO-LG-
POBOM MO3MLMOHHOM 0603HaYeHUN _pa-
OVOTEXHUYECKNX 3/IEMEHTOB U YCTPOWCTB
Ha cxemax pafuoanmnapaTypbl roBopuTCS
B MPUMOXEHUN 2, B KOHLE KHUIW.

Bor Temepb, 3Has YCNOBHblE MO3W-
LMOHHble 0603HAYeHWUs AeTaseil, MOXHO
1306pasnTb NPUHLMMNUAIBHBIMK CXeMamu
[eTEKTOPHbIE MPUEMHUKW, C KOTOPLIMU Tl
3KCnepyvMeHTUPOBA.

MpuHUMNUanbHas cxema nepsBoro Ba-
pvaHTa OMbITHOr0 MPUEMHUKA MOKa3aHa
Ha puc. 34,a. Ero 1ol HacTpavsan M3meHe-
HUEM umcnia CeKUMiA KaTyLUKW, BXOAALLMX
B KOHTYP, NyTEM MEPeKNOYeHNs 3a3eM/eH-
HOro nNpoBoAHMKa. 103TOMY B Cxemy BBe-
[eH nepeknoyatens S1. BcnomHu Hawy
«MPOrysnKy» Mo LEenaM MpueMHMKa u Co-
BepLUM ee elle pas, HO YXe MO NPUHUWY-

nuanbHoW cxeme. OT Havana Katywkm L1,
0603HaYEHHOr0 Ha CXeme TOYKOM, Tbl MO-
nagews K auody VI un uepes Hero-K Tesne-
thoHam B1, pnanee uyepes TeneoHbl MO 3a-
3eMJIEHHOMY MPOBOAHVKY, MEpeK/oyaTenb
S1 v BATKM KaTywkn LI-K ncxogHoi Tou-
Ke. 3TO- feTeKTopHaa Luenb. [1nA TOKOB
BbICOKOI 4acTOTbl NYTb W3 aHTEHHbl B 3e-
MJIO MOET Yepes CeKUWWU KaTyLIKv -u nepe-
K/KYaTenb. STO-aHTEHHbIV KOHTYp. Mpu-
EMHUK HacTpavBaeTCs Ha pagmMoCTaHLMio
CKauKoobpasHbIM M3MEHEHVEM 4ucna BUT-
KOB, BK/IHOYaeMbIX B KOHTYp. NapannensHo
TeneoHam MNOAK/OYEH 6NOKMPOBOYHBIIA
KoHAeHcaTop Cl.

Ha cxeme LUTPUXOBLIMW IMHUAMMW NOKa-,
3aH KoHgeHcaTop Ca. B npuemHuke Takoit
fJeTann He 6bin0. HO cMMBOMM3MPYIOLLIASA
ero 3/eKTpuyeckas emKoCTb MPUCYTCTBO-
Basla-OHa  00pa3oBbiBaslaCb  AHTEHHO
W 3a3emMieHneM U Kak Obl Mofkiovanachb
K HacTpavBaemMoMy KOHTYpY.

MpuHUMNManbLHas cxeMa OfHOro W3 no-
CNefyroLWwmx BapyMaHTOB OMbITHOrO MpUeM-
HMKa NokKasaHa Ha puc. 34,6. Ero BXogHO
HacTpauBaeMblii KOHTYp COCTOMT U3 Ka-
Tywkun L1, nmetowweid oguMH OTBOA, BBEAEH-
HOro TOOOW KOHAEeHcaTopa MNepeMEHHON
emKocT C2, aHTEHHOr0 YCTPOICTBA M aH-
TEHHOro KoHfeHcatopa C1. BkoyeHue
B KOHTYp TONbKO BEPXHel (N0 CXeme) Cek-
UMM KaTyLUKW COOTBETCTBYET Npuemy pa-
avoctaHumii CB  gmanasoHa, BK/IHOYEHUE
06enx CeKumii-npuemy pagmoctaHuuii 4B
OvanasoHa. Takum 06pa3oM, B NPUEMHUKE
nepexof C OLHOK AuanasoHa Ha Lpyrol
OCYLLECTBNAETCA  Nepekntoyatesem  S1,
a NnaBHas HACTPOMKa B KaXXAOM [uanaso-
Iag-KOH,qucaTOpOM nepeMeHHOl eMKOCTM

MocnegHMM BapuaHTOM Oblfl MPUEMHNK,
HacTpanBaeMblii  (PeppUTOBLIM CTEPXKHEM.
Ero npuHUMnNuanbHy0 Cxemy Tbl BUAWLIbL
Ha puc. 348. KonebaTesbHbli  KOHTYp
06pa3ytoT KaTywka L1 n KoHgeHcaTop no-
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Puc. 34. MpuHUMNManbHble CXeMbl BapuaHTOB OMbITHOrO MPUEMHUKA C HAaCTPOMKOW MepeKoYveHVem
0TBOJOB KaTylWKN (a), KOHAEHCcAaTOpOM MepeMeHHOW emkocTu (6), (eppuToBbIM CTepXHEM (B)
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CTOsIHHOW emkocTu C2. KaTyluka He nmeeT
OTBOJOB, 3HAYWT, MPUEMHUK OfHOAMana-
30HHbIA. s npuema paguocTaHumMiA apy-
roro fuarnasoHa B KOHTYp Hago BK/IHOUMTb
KaTyLIKy, pacCuUTaHHYH0 Ha npuem CTaH-
LM 3TOro AmanasoHa. [na noAkmoyeHns
rO/OBHbIX  TefeOHOB  MpPeayCMOTPEHbI
rHesga Bl

KOHCTPYKUMA TIPUEMHUKA

B npuHUMne [OETEKTOpHbI  MPUEMHMK
yTpatun 6bl10e NPAKTUYECKOE 3HaYeHVe.
CerogHs UM yXXe HMKOro He yaumsub. Ta-
KOBO BefieHvie BpeMeHW. Ho ansa Tebs, kak
N NS BCEX HAYMHAOLWMX No6uteneid, oH
LIeHeH Kak yyebHoe nocobue No OcCHOBaM
pafnoTeXHUKKN, HA KOTOPOM, KpoMe TOro,
MOXHO OCBOWTbL W HEKOTOPbIE HaBbIKW pa-
OMOMOHT&XHbIX paboT. [loatomy, nona-
raloT, Tebe O6yaeT MosesHo [0BeCcTU Mpu-
EMHUK [0 MpPOCTO/ 3aKOHYEHHOW KOH-
CTPYKLMMN.

B0O3MOXHas KOHCTPYKUMA  MPUEMHMKA
nepsoro BapuaHTta (Mo cxeme puc. 34,a)
nokasaHa Ha puc. 35. Awnog VI, Bbinosn-
HSAOWMIA _ (DYHKUMIO  IETEKTOPa,  MOXET
6bITb N06bIM 13 cepuii 2, 9. EMKOCTb
KoHZeHcaTopa C1, G/IoKMpYlOLLEero Tese-
toHbl B1l, moxeT 6biITb oT 2200 pgo
6800 n®. lMepexkntoyatens S1  camo-
JenbHbIi NON3yHKOBOro Tmna (cM. [AeBs-
Tyto Geceny).

MpreMHNK MOHTMPYI Ha (haHepHOW na-
Henu pasmepamuy npumepHo 60 x 100 mm.
CHu3y o Kpasm npubeid 6pycKy BbICOTOW
no 10 15 mm, KoTOpble OygyT CAyXuTb
cToiikamu. CBepxy Ha naHenu 6yayT nepe-
K/oyaTenb, ABYXTHe3fHas Konofgka [Ans
BK/IHOYEHUNS TeNIeDOHOB, 3aKUMbI aHTEHHbI
N 3a3emsieHns, nog naHenoto-amnog VI,
610KMPOBOYHLIA KOHAeHcaTtop Cl W KOH-
TypHaa KaTywka L1. OTBoAbl M BbIiBOAbI

KaTyLUKW COefIMHEHbI C KOHTaKTaMu nepe-
K/oyaTens v 3aKMMOM aHTEHHbI.

3aKOHYMB MOHTaX, NPOBEPb MPOYHOCTb
BCEX COEAVHEHMI W WX NPaBWIbHOCTb MO
MPUHUMNNAIbHOM CXeMe, BK/OUM  Tene-
(DOHbI, NMPUCOEANHUN aHTEHHY W 3a3eM/eHune
M NpucTynaid K MCNbITAHWID MPUEMHNMKA.
MoxeT cnyumTbes, YTO Hambonee AMHHO-
BO/IHOBaA pafuocTaHums OygeT ChblliHa
cnabo paxe Torga, Korfa B KOHTYp BK/HO-
UeHbl BCe CeKUMM KaTylku. B Takom cny-
yae Mexgy 3aXMmMamMu aHTeHHbl W 3ase-
MSIEHUA NPUAETCA BKAOUYUTL  [OMOSHU-
Te/bHbIN KOHZeHcaTop eMKOCTbI0
100-270 n®. A ecnn OQHOBPEMEHHO Mpo-
CMyLIMBaKOTCA nepefayn ABYX pagmocTaH-
UMA, TO ANS YNYYLIEHUS CEeNeKTUBHOCTM
MPYEMHMKA B LieMb aHTEHHbI BK/IOYU KOH-
[leHcaTop eMKoCTbio 47-62 nd.

B KOHCTpYKUMW, NOKa3aHHOR Ha puc. 36,
Tbl JO/MKEH Y3HATb TPETUIA BAPUAHT OMbIT-
HOro MPUEeMHMKa-C HacTpOWKoW eppu-
TOBbIM CTEPXXHEM (N0 CxeMe Ha puc. 34,B).
TONbKO TOrAa KOHTYpHasd KaTyluKa Haxo-
[nnacb Ha CTO/e U Tbl MOAK/OYaN ee Bbl-
BOAAaMM K AETEKTOPHOM MpUCTaBKe, 3M4eCb
e OHa KOHLaMW Kapkaca BK/eeHa B OT-
BEPCTVSA CTOEK aHalorMyHoOM MpuCcTaBKy.
IMpremMHMK HacTpamBaeTcs TOMbLKO theppu-
TOBbIM CTepXXHeM. Ha cTepyxkHe cphenaHbl
METKM, COOTBETCTBYHOLLME €r0 MOJSIOKEHNIO
B Kapkace KaTyllKW MpW HAcTpPOiKe Ha
pasHble CTaHLuW.

Ecnn B Balleli MECTHOCTW XOPOLUO Chbl-
LUHbI Nepefayn paguocTaHLUmniA B OCHOBHOM
Tonbko [B guanasoHa, B MpuveMHMKe Wc-
MONb3yW OMbITHYIO KaTyLIKy. Ecam xe nyy-
e chblWwHbl pagunocTaHumMm CB amnanaso-
Ha, TOrja Hafo cAenatb APYryro KaTyLiky,
pacCUMTaHHYt0 Ha Mpuem CTaHuuii 3TOro
JunanasoHa.

KoHcTpykums kaTywkn CB guanasoHa
Takad xe. [liMHa ee Kapkaca, TaKxke

Puc. 35. MNpveMHMK C HacTPOMKOM MepeKIOHeEHMEM CEKLUNA KOHTYPHOWM KaTyLUKW
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Puc. 36. TlpueMHMK C HacTpoikol deppu-
TOBbIM CTEPXXHEM

CK/IeeHHOro Ha (PeppuToBOM CTepXHe, MO-
XeT 6biTb 80-90 MMm. KaTylka [o/mkHa
cofepxatb 80-90 BuTkoB nposoga M3B-1
nim M3B-2 gnametpom 0,2-0,3 MM, HO
YNIOXEHHbIX Ha Kapkac Bpaspsgky (C He-
60/IbLUMM PACCTOSHWEM MEXAy BUTKaMM)
C TaKMM pacyeToMm, 4Tobbl 06 AIvHa
HaMOTKM cocTaBunia 60-70 mm. MNpwu Takoii
HaMOTKe MOXHO TOYHee HacTpauBaTb KOH-
TYP Ha BOMHY pafguocTaHuuKn, ocobeHHo
paboTaroLLyto B Hanbosiee KOPOTKOBOJTHO-
BOM Yy4aCTKe 3TOro AuanasoHa. B atom Thbl
ele ybeauuibes.

Avog VI, Kak v B npegblayLlem npriem-
HUKe, cepun A9 wnnn 02 ¢ No6bIM ByK-
BEHHbIM MHAEKCOM. EMKOCTb KOHAEHCcaTo-
pa C1 MOXeT ObITb 47-62 nNd, KOHAEHCaA-
Topa C3-2200-6800 nd. KoHgeHcaTop C2
nogbepn ONbITHbIM MyTeM (Ha CXeme OT-
MEYEHO 3BE3[04KOI): ero emkocTh (0T 100
80 470 nd) gomkHa 6bITb TakoW, 4YTOObLI
Hanbosee ANMHHOBOMHOBAA PAAMOCTaHLSA
NMPUHUMaIACh NPU MOYTU MOSTHOCTLIO BBe-
[EeHHOM BHYTPb Kapkaca (eppuToBOro
CTEPXKHA. Kak nonb3oBaTbCA TakuM Mpu-
EMHUKOM, Tbl Y>Ke 3Haellb.

Ecnn B Ballein MECTHOCTM XOPOLUO Cfibl-
LUHbI Nepejayn BCEro M1Lb OLHON pasmo-
CTaHLUMK, CKaXKeM, TONbKO MECTHOM, Tl

Puc. 37. TpuHUMnuanbHaa cxema [AeTEKTOPHO-
ro npuemMHMKa ¢ (QMKCUPOBAHHOW HaCTPOKOWA
Ha OAHY pajMocTaHLmIo

MOXeLb cAenatb 6onee NPOCTOA AgTek-
TOPHbIVi NPUEMHUK—C (IMKCMPOBAHHOW Ha-
CTPOViKOM, Hanpvmep, MO CXeme, MoKasaH-
HOW Ha pwuc. 37. TakoW MPUEMHUK He
MMeeT pyyek HacTpoiiku. Ero oguH pas Ha-
CTpavBaloT Ha BbIGPaHHYIO CTaHLMIO, W OH
Bcerga rotos A1s MpuemMa 3TON CTaHumw.

HacTpoutb nNpveMHWK Ha MECTHYH
CTAHUMIO MOXHO  (DeppuTOBbIM  MOA-
CTPOEYHbIM CEpAEYHMKOM KaTywku L1 (Ha
CXeme MOACTPOEYHMK CHMBOSIU3MPYET KO-
POTKas >XUPHas YepTouka, NnepecekaroLlas-
CS «MO/IOTOYKOM») 1 MoABOPOM eMKOCTY
KoHgeHcatopa C1 ot 100 go 300 nd.
MOXHO MCMOMb30BaThb YXe WMEHLLYHCS
y Teb65 KaTyLUKy C (heppUTOBbIM CTEPXKHEM,
KOTOpbIi  OyAeT BbIMOMHATL  (PYHKUMIO
MOACTPOEYHOr0  cepfeyHuka. Ho, pa-
3yMeeTcsi, MOXKHO HaMOoTaTb HOBYIO, 6onee
KOPOTKYI0 KaTyllKy, a B KauyeCTBe MOA-
CTPOEYHMKA MCMOMb30BaTh OTPE30K (hep-
PUTOBOrO CTEPXHA MO [/IMHE KapKaca Ka-
Tywkun. CepAeyHuK YKpenu Ha naHenu
MpPrYEMHMKA HENOABWXHO, a HacTpavBaTb
KOHTYP Ha BOJIHY pajuocTaHumn 6ygeLub
nepeMeLLeHNeM KaTYLIKW BAOMb CepAeYHM-
Ka. HacTpovB Takum CMnoco60M KOHTYp,
3aKpenn Kapkac KaTyLUKW Ha CepfevHiKe
Kannein knes.

Monb3ysAcb TakKMM NPUEMHUKOM, NOMHU,
YTO B €r0 KOHTYP BXOASAT €MKOCTb W WH-
[OYKTVBHOCTb @HTEeHHbI. [103TOMy npun noa-
K/IOUYEHUN K HEMY APYTOA aHTEHHbl KOH-
TYp NpUAeTcs CHOBAa MOACTpavBaTh.

BO3MOXXHbIE HEVNCITPABHOCTU

[leTeKTOpHbIA NpreMHKK ABNSETCA Hanbo-
Nee MpOCTbIM PagnNOTEXHUYECKUM YCTPOIA-
cTBOM. OfIHaKO 1 B HEM, Kak U B C/I0KHOM
MPUEMHWKE, MOTYT ObITb HEMONagku, Ko-
TOPble HAZl0 YMETb HAXOAWTb U YCTPaHATb.
MeHbLLUe BCEro HeucrnpaBHOCTEW ObIBaeT,
KaK Mpasufio, B MPUeMHUKe, AeTain KOTO-
pOro yKpenseHbl NPoYHO, MOHTaX BbIMOJI-
HEH aKKypaTHO, a BCe COeAMHEHUA Hafex-
HO nponasHbl.

Ho ecnu Bce e nNpueMHWK nepectan pa-
6oTaTb UM paboTaeT ¢ NepebosmMu, 3Ha-
uuT, rae-To 06pbIB, HEHAAEXHbIA UK Co-
BCEM M/I0XOl KOHTAKT, MPOU30LL/IO KOpPOT-
Koe 3aMblkaHve. Hago npexpae BCero
MOCMOTPETb, HET /I BHELUHWX MOBPEeX[e-
HU B KaTyLlKe, XOpOLIO N1 Mpucoeau-
HEHbl aHTEHHa W 3a3eMfieHne, B MNOPSALKE
Ny nepekntoyatens. MNpoBepb UCNPaBHOCTb
aHTEHHbI W 3a3eMJIEHWS U X BBOJOB, NO-
CMOTPM, He COMpUKacaeTCs N MPOBOA aH-
TEHHbl C KakuMm-imbo MpeaMeToM, uepes
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KOTOpbIA MOXET 6bITb yTeUKa TOKa W3 aH-
TEHHbI B 3eM/I0 MOMUMO MpueMHuKa. Ec-
N BHELUHUX MOBPEXAEHWA B NPUEMHUKE,
aHTEHHe U 3a3eM/IEHUKN He OBHapYXXEHO,
3HQUUT, TrAe-TO  Hapywwnca  KOHTaKT
B caMOM npuieMHuke. Yalle Bcero nnoxwe
KOHTaKTbl MOSBNAKOTCA B MepeKsroyaTensx
13-32 OTBEPTbIBAHWSA F3EK W BUHTOB BO
BPEMSI HAaCTPOMKM, M/IOXON 3a4MCTKN MOH-
TKHOr0 NPoBOJAa B MeCTax COeAVHEHWIA.
Mpy 3TOM NpPUEMHUK BOOOGLLE mMepecTaeTt
paboTaTb MW nepegayn NPUHUMAKOTCS CO
3HaUNTENbHLIM TPECKOM.

HeuncnpaBHOCTb MOXET ObITb U B CamMoli
KaTyLUKe, eCin OHa HamoTaHa He W3 Leno-
ro oTpeska NpoBOfa W MecTa COoefuHeHus
He nponasHbl. Takne cinyyan GblBalOT Hau-
6onee 4acTo, ecin NPUMEMHUK AOT0 Haxo-
OWNCA B CbIPOM MeCTE: OT CbIPOCTW COefu-
HEHWS OKUCNAIOTCA, HapyLLalTCs 3NeKTpu-
Ueckue KOHTaKTbl.

Kakwve elle MoryT 6bITb HeMCrpaBHOCTH
B NPUEMHUKE?

MocMoTpyM Ha Ccxemy CBOEro NpreMHMKa
1 OTBeTb Ha Takue BOMpockl. byaeT nn pa-
60TaTb MPUEMHMK, ecnv B/IOKMPOBOYHBIVA
KOHAEHCATOP OKaXeTcs «Mpo6uTbIM» (ero
00KNagKn CoeauHeHbl)? YTO Mpounsoiger,
€CMIM  COEAMHAIOTCA MPOBOAHMKMA LUHYpa

ronoBHbIX TenegoHoB? ByaeT nu pabo-
TaTb NPUEMHUK, ECNIW CNYYaiNHO COEANHAT-
CA Hayano W KOHeL, KOHTYPHOW KaTyLUKu
UM HagNoOMATCS ee OTBOAbI?

3afan cebe elwe psAg Nofo6HbLIX BOMPO-
COB M OTBETb Ha HMX. Torga Tebe 6yger
nerye OTbICKMBaTb HEWMCMPABHOCTM B MpU-
EMHUKE W YCTPaHATb MX.

B BocbMoOI1 beceae Thbl y3Haewb 0 Npoob-
HUKax 1 npubopax, C MOMOLLbIO KOTOPbIX
0bneryaeTcs OLUEHKa KadyecTBa AeTaslei,
KOHTaKTOB, COEAVHEHNA. MK TOXe MOX-
HO BOCMO/1b30BaTbCA A/19 OTbICKaHUs Heuc-
npaBHOCTeli B [ETEKTOPHOM MPUEMHMKE.

B aToil Gecee S 3aTPOHYN TOMbKO
NPaKTWUYECKyl0 CTOPOHY NOCTPOEHUS Npo-
CTeilllero pagnonpueMHuKa, Mo3HAKOMUN
C MPUHUMNOM HayepTaHUs U «4UTEeHUs» ero
cxeMbl. HO 34ecb MOYTW HWYero He 6bino
CKa3aHo 0 CaMOM Ba>KHOM—O CYLHOCTW
paboTbl KONe6aTeNbHOro KOHTYpa, [AeTeK-
Topa, TeNned)oHoB U MPUEMHMKA B LLENOM,
0 Tex SIBNEHWsIX W NpeobpasoBaHusX, Ko-
TOpble NPOUCXOAAT B €ro Lensix. Pasrosop
06 3TOM mMoOiAdeT B cnedyrouleii Gecepe.



BECEJA YETBEPTAA

KAK PABOTAET PAANO-
NMPNEMHUNK

B ntobom pagvoBellaTeNbHOM NPUEMHMKE,
He3aBMeNMO OT ero CMoXKHOCTU, COBEpLLIEH-
HO 06s3aTeNbHO eCTb TPpWU 3NEMeHTa,
obecneynBaroLie emy paboTOCNOCOOHOCT.
3TN aneMeHTbl KonebaTeNbHbIA KOHTYP,
JeTeKTOop W TenethoHbl WK, eCin NPUEMHUK
c yeunuTenem 34, gMHaMUYeckas rojoBKa
NPAMOro u3nyyeHus. TBOW Mepsblii Npuem-
HWK, COBpaHHbI W WCMbITaHHbIA B X04e
npefplayLien Gecefbl, COCTOAN TOMAbKO U3
3TVX Tpex aneMeHTOB. KonebaTenbHbIi
KOHTYP, B KOTOpbIi BXOAWM aHTEHHA
C 3a3emiieHvem, o6ecrneunBanm MnPUEMHUKY
HacTpOiiKy Ha BOMHY paguoCcTaHuuu, [e-
TeKkTOop npeobpasoBbiBall MOLYNNPOBAHHbIE
KonebaHns pagnoyacToTbl B KonebaHus
3BYKOBOW 4aCTOTbl, KOTOpble TeneqoHbl
npeobpa3osbiBasi B 3BYK. Be3 Hux unu 6e3
N0BOro M3 HWUX PaguonpuemM HeBO3MOXKEH.

B yem CywHOCTb AeiicTBMA 3TuUX 0b6s3a-
TeNbHbIX ~ 31EMEHTOB  PagvonpyeMHOro
ycTpoiicTBa?

KOJIEBATE/IbHbIA KOHTYP

YCTpoiicreo npocTeiiero konebaresbHo-
ro KOHTYpa W ero cxema M3006paXeHbl Ha
puc. 38. OH, Kak BUAMLLIbL, COCTOUT U3 Ka-
Tywku L n KoHgeHcaTopa C, 06pasytoLmx

3aMKHYTYIO 3/1IeKTPUYecKyto Lenb. Mpu He-
KOTOPbIX YCMOBUAX B KOHTYpE MOryT BO3-
HUWKaTb W CYyLLECTBOBATb 3NEKTpPUYeCcKMe
KonebaHms. Mo3ToOMy ero n HasblBaloT KO-
nebateflbHbIM KOHTYPOM.

Mpuxogunock nn Tebe HabnoaaTh Ta-
KOe fIBNieHMe: B MOMEHT BbIK/IOUEHUA MNK-
TaHWs 371eKTPOOCBETUTE/NLHOW Nammbl Me-
XAy PasMblKaOWUMNCH KOHTaKTaMy Bbl-
KfrovaTens noseaseTca mckpa. Ecam cny-
yaliHO COefMHUTL BbIBOAbLI MOMIOCOB bGaTa-
pev 3NeKTPUYECKOr0 KapMaHHOro (oHapu-
Ka (4ero Hy>XHO u3beraTb), B MOMEHT UX
pasbefMHEHMS MEXAY HUMMW Takke Mpo-
CKakMBaeT ManeHbkas uckpa. A Ha 3aBo-
fax, B uexax (abpvk, rae pyousibHUKamu
pa3pbIBAlOT 3MEKTPUYECKME Lenu, No Ko-
TOPbIM TEKYT TOKWN GOMbLUIOIA CUMbI, UCKPI
MOTYT ObITb CTO/Mb 3HAYUTE/bHBIMW, YTO
NPUXOAMTCA NPUHMMATL Mepbl, YTO6b! OHW
He MPUUYMHWUIM Bpefa YenoBeKy, BK/OYato-
WweMy TOK. [oyeMy BO3HMKAIOT 3TU WCK-

bI?

P 3 nepsoii Gecefbl Thl YXKe 3HaeLlb,
YTO BOKPYr MPOBOAHMKA C TOKOM CyLie-
CTBYET MarHWTHOE Mofie, KOTOPOe MOXHO
n306pasnTb B BUAE 3aMKHYTbIX Mar-
HUTHBIX CUJIOBbIX SIMHUIA, MPOHU3bIBAIOLLNX
OKpY>KatoLLlee ero npocTpaHcTeo. O6Hapy-
XWTb 3TO -MOfie, €CIM OHO MOCTOSIHHOE,
MOXHO C MOMOLLbIO MAarHWTHOW CTPESKM
Komnaca. Ecnm OoTKIOUNTL NPOBOAHUK OT
MCTOYHUKA TOKa, TO €ro ucyesatoLlee mar-
HWTHOE MOfe, paccenBasCb B MPOCTPaH-
cTBe, OyfeT MHAyUMpoBaTb TOKU B 6/U-
Xallwmx OT Hero [Apyrux MpoBOAHMKAX.
TOK MHAYLMPYETCA U B TOM MPOBOAHMKE,
KOTOpPbIA CO34an 3TO MAarHUTHOe mone.
A TaKk KaK OH HaxoAuTCs B Camol ryuue
CBOMX XX€ MarHUTHbIX CWJIOBbIX AVHWUNA,
B Hem OygeT uHAyumpoBsatbca 60nee
CWMbHBIM TOK, YeM B /IO6OM ApYyrom npo-
BOAHWKe. HanpaBneHue 3TOro Toka 6ynet
TakMM e, KakuM OHO 6bl10 B MOMEHT
paspbiBa NPOBOAHMKA. MHadve rosops, wc-
yesarolLlee MarHWTHOe none 6ynet noagep-
XXMBaTb CO3JatoLLMiA ero ToK 40 Tex nop,
MOKa OHO CaMO He WCYe3HeT, T.e. Mof-
HOCTbIO HE WM3PacXOfyeTcs COAepXKallascs
B Hem 3Heprus. CnefoBaTenbHO, TOK

Puc. 38. MNpocTellunii aneKTpudecknii Kosneba-
TeNbHbIA KOHTYP
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B MPOBOAHMKE TEYEeT M Mocne TOro, Kak
BbIK/IIOYEH WCTOYHWMK TOKa, HO, pasymeeT-
A, HEOOMTO-HUYTOXHO Maslyt0 [OMK0 Cce-
KYHZb.

Ho Befb B pa3oMKHYTOR Lenn ABuke-
HWe 3/IEKTPOHOB HEBO3MOXXHO,-BO3pa3uLLb
Tol. [a, 370 Tak. Ho mocne pasmbiKaHUs
Lenu 3MeKTPUYECKUIA TOK MOXKET HEKOTO-
poe Bpems Teyb Yepe3 BO3AYLUHbI Npome-
XKYTOK MeXay pasbeavHEeHHbIMM KOHLaMM
MPOBOAHMKA, MeXAy KOHTaKTamMmu BbIK/IHO-
yaTens unm pyounbHuKa. BoT aTOT TOK ue-
pe3 BO3AyX W 00pa3yeT 3/eKTPUYECKYHD
VICKpY.

JTO fBMEHME HAa3bIBaOT CaAMOMHAYK-
UMei, a 3MeKTPUYECKYHD cuiy (He mMyTai
C SIBNEHVEM WHAYKUMM, 3HAKOMbIM Tebe Mo
MepBoii Gecege), KoTopas Mof [Ae/CTBMEM
MCYE3atoLLEro MarHATHOro nons nogaep-
XKMBAET B HEM TOK,- 3NEKTPOABMIKYLLEN CU-
NON  CaMOMHOYKUMM  WAW,  COKPALLEHHO,
34C camonHpykumn. Yem 6onbwe 34C
CaMOVHAYKLMMN, TEM 3HAUUTENTbHEE MOXET
ObITb MCKpPa B MECTE paspbiBa 3/EKTpUYe-
CcKoi uenu.

fABNeHMe CamMOMHAYKLUUM HabnropaeTcs
He TOMbKO MNPV BLIK/IKOYEHUM, HO W MpW
BK/IIOYEHNN TOKa. B mpocTpaHcTBe, OKpy-
)KaloLeM MNPOBOAHMK, MarHUTHOe nose
BO3HMKAeT cpasy Mpu BK/KOYEHUN TOKa.
Brayasie oHO cnaboe, HO 3aTeEM OYeHb Obl-
CTPO YCUNMBAETCA. YCWUMBAtOLLEECs Mar-
HUTHOE Mofie TOKa Takke BO36YXAAeT TOK
CaMOWHAYKLUMW, HO 3TOT TOK Harpas/eH
HaBCTpeYy OCHOBHOMY TOKY. TOK CaMOWH-
OYKUMM  MeLaeT MrHOBEHHOMY yBe/uye-
HWIO OCHOBHOIO TOKa U POCTY MarHWTHOrO
nons. OfHaKo 4epe3 KOPOTKWIA MPOMEXY-
TOK BPEMEHM OCHOBHOI TOK B MPOBOAHMKE
NpeogoneBaeT BCTPEUHbIA TOK CaMOMHLAYK-
UMM N AOCTUraeT HambONbLUErO 3Ha4YeHwWs,
MarHMTHOE Mosie CTAHOBUTCSA MOCTOSIHHBIM
M Le/CTBME CaMOMHAYKLMM MPEeKpaLLaeTcs.

FABNeHWe CaMOMHAYKLMM MOXHO Cpas-
HMBaTb C ABMEHMEM WHepuun. CaHku, Ha-
npumep, TPYAHO CABWHYTb C Mecta. Ho
KLiaa OHM HabepyT CKOpOCTb, 3amnacyTcs
KVHETWNYECKOWA 3HEPrueli 3SHepruein ABudke-
HUSA, WX HEBO3MOXXHO OCTaHOBWTb MIHO-
BEHHO. lMpu TOPMOXKEHUW CaHKM MPOAOS-
XKaKT CKOMb3WTL A0 Tex TMop, Moka
3amnaceHHast MW 3HEPTUst ABVDKEHWSI He U3-
pacxofyeTcsi Ha MpPeoAosieHne  TPeHus
O CHer.

Bce v nNpoBoAHMKM 06n1afatoT oaMHa-
KOBOI camouHaykumeir? Het! Uem gnuH-
Hee NPOBOAHMK, TEM 3HauMTeNlbHee Camo-
VHAYKUMS. B MpOBOAHMKE, CBEPHYTOM
B KaTyWKy, fBEHME CaMOUHAYKUMW CKa-
3bIBaETCA CU/bHEE, YeM B MPSIMOSIMHENHOM
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MPOBOAHVKE, TaK KaK MarHWTHOe nosie Ka-
XOOrO BWUTKA KaTyLIKW HaBOOUT TOK He
TO/IbKO B 3TOM BWTKE, HO W B COCEOHUX
BUTKax 3TON KaTylwku. Yem 6onblue gav-
Ha NpoBOJa B KaTyLUKe, TeM [ofblie Oy-
[eT cyllecTBoBaTb B HeM-JIOK camOMHAYK-
LMW NOCNe BbIK/KOYEHNS OCHOBHOIO TOKA.
M HaobopoT, noTpebyeTcs 6osbLUe Bpeme-
HW MNOcne BK/KOYEHNS OCHOBHOMO TOKa,
4TO6bI TOK B Lienu YBenMuuncs 40 onpege-
NEHHOTO 3HaYeHMs U YCTaHOBMWJIOCHL MO-
CTOSHHOE MO CWMe MarHWTHOrO Mofe.

3anomMHu:  CBOWCTBO  MPOBOAHWKOB
BMMATb Ha TOK B LMW Npu W3MEHEHWUW €ro
3HAYeHWs1  Ha3bIBAOT  MHAYKTUMBHOCTBHIO,
a KaTywWwky, B KOTOPbIX Hanbonee CUNbHO
NposBASeTCA 3TO CBOWCTBO—KAaTYyLIKaMu
CaMOVHAYKLUMM WM MHAYKTWBHOCTU. Yem
6onblle uncno BUTKOB U pasMepbl KaTyLu-
Kn, Tem 60/blie ee WHOYKTWBHOCTb, TeM
3HauUMTeNbHEe BIUSET OHA Ha TOK B 3MeK-
TPWYECKOA Lenn.

WTak, KaTylwka WHAYKTMBHOCTW Mpe-
NATCTBYET Kak HapacTaHWo, TakK U ybbiBa-
HUIO TOKa B 3neKTpuyeckol uenu. Ecnm
OHa HaxofuTCA B Lenu MOCTOAHHOTO TOKa,
BUSHWE €€ CKasblBAeTCA TOMbKO MNpw
BK/IIOYEHUW W BbLIK/OYEHWN TOKa. B wuenu
Xe rMepemMeHHOro Toka, rge 6GecnpepbiBHO
M3MEHSIOTCA TOK M €ro MarHuUTHoe none,
JAC camMOMHAYKUMU KaTylKW LeiCTBYeT
BCe BPEMS, MOKa TeyeT TOK. ITO 3NeKTpu-
UecKoe AB/IEHWE U WCMOMb3yeTcA B MEPBOM
anemMeHTe KonebaTenbHOrO KOHTypa npu-
EMHMKa-KaTyLLIKe WHAYKTUBHOCTMW.

BTopbIM 31eMeHTOM  konebaTenibHOro
KOHTypa MNpUEMHMKA SABNSETCA «HaKOMW-
TeNb» 3MEKTPUYECKMX 3apsA0B-KOHLEHCa-
Top. MpoCTeWmniA KOHAEHCaTOp NpescTas-
nseT coboli ABa MPOBOLHWKA 3NEKTpUYe-
CKOro TOKa, HanpumMep [Be MeTaiIMyecKme
NAaCTVHbI, Ha3blBaeMble 0OK/afKaMM KOH-
feHcaTtopa, pasfefieHHble  [M3NEKTPUKOM,
HanpymMep BO34yXOM uau 6ymaroii. Takum
KOHZEHCaTOPOM Tbl YXKe MOMb30Ba/CA BO
BPEMS OMbITOB C MNPOCTEWLUMM NPUEMHU-
KoM. Yem 6onbwe nnowaas 06KNagok
KOHZeHcaTopa M YeM 6avke OHWM pacrnoso-
XeHbl ApYyT K Apyry, Tem 60JibLUe 3N1eKTpu-
yeckasd eMKOCTb 3TOro mpmbopa.

Ecnn k 0bknagkam KoHAeHcaTopa noj-
K/IHOUUTb  UCTOYHUK MOCTOSHHOIO TOKa
(puc. 39,a), TO B O06pa3oBaBLUElCA Lenu
BO3HMKHET KPaTKOBPEMEHHbIV TOK W KOH-
[leHcaTop 3apsaauTCs [0 HanpsXKeHws, pas-
HOrO HanpsXXeHW0 UCTOYHMKA TOKA.

Tbl MOXeLLb CMPOCUTL: NOYEMY B Lienu,
1ne ecTb AMINEKTPUK, BO3HUKAET TOK? Kor-
[a Mbl MPUCOeaMHAEM K KOHAEeHcaTopy uc-
TOYHWMK MOCTOSHHOrO TOKa, CBOGOAHbIE



Puc. 39. 3apagka w paspagKa KOHAeHcatopa

3M1eKTPOHbI B MPOBOAHMKAX 06pa3oBaB-
LIeACA Lenum HauMHaloT ABWraTbCs B CTO-
POHY MOJIOXMTENbHOMO NOMKCA UCTOUHUKA
TOKa, 06pa3ys KpaTKOBPEMEHHbIA MOTOK
3M1eKTPOHOB BO BCell Uenu. B pe3ynbTate
06KnaaKa KOHAeHcaTopa, KoTopas Coeau-
HEHa C MONOXWTE/bHbIM MOJIOCOM MCTOY-
HUKa TOKa, 06eaHseTCA CBOOOAHLIMMN 3/1eK-
TPOHAMW U 3apsHKAeTCA  MOMOXKMTENBHO,
a [fpyrasa obknagka o6orawaeTcs CBO-
604HbIMUN 3N1EKTPOHAMW U, CNeLOBATENbHO,
3apskaeTcs oTpuuatenbHo. Kak TOMbKo
KOHAeHcaTop  3apsguTcs,  KpaTKoBpe-
MEHHBIA TOK B LEMW, Ha3blBaeMblli TOKOM
3apsAAKM KOHAEHCATopa, NpeKpaTuTCs.

ECiM WCTOUHMK TOKa OTKIOUMUTL OT
KOHAEHCaTopa, TO KOHAEHCATOP OKaXeTcs
3apshkeHHbIM (puc. 39,6). Mepexogy wn36bI-
TOYHbIX 3/IEKTPOHOB C OAHON 06KMagKM Ha
OpYryl0 npensaTcTByeT AM3NEKTpUK. Me-
XAy obknagKamy KOHAEHcaTtopa TOKa He
OydeT, a HakomnnieHHas UM 3MeKTpUYeckKas
3Heprua OygeT cocpefoTouveHa B 3MeKTpu-
uecKOM none AuanekTpvka. Ho ctout 06-
KNagKn 3apshkeHHOro KOHAeHcatopa Co-
eAVHUTL KaKMM-TM60 NPOBOAHMKOM (pHC.
39,B), «MLIHME» 3MIEKTPOHbI  OTpULA-
TENbHO 3apSHKEHHOM 0OKNagku nepengyT
Mo 3TOMY MPOBOAHWKY Ha ApPYryto o6knaa-
Ky, r4e WX HefoCTaeT, U KOHAeHcaTop pas-
paguTCa. B aTOM cnyyae B 06pa3oBaBLUEi-
CA Lenu TaKke BO3HUKAET KpaTKOBpe-
MEHHBIA TOK, Ha3biBaEMbIi TOKOM paspsg-
Kn KoHfeHcaTopa. Ecnn emMKOCTb KOHAEH-
catopa Oonblasg, W OH 3apsXkeH [0
3HAUNTENbHOTO HAMPSKEHNUs, MOMEHT €ero
paspsagKy  COMPOBOXAAETCH  MOSBNEHWEM
3HAUMTENIbHON WCKPbl U TPEecKa.

CBOIACTBO KOHJEHCATOpa HakanaMBaThb
ANEKTPUYECKME 3apsafpbl U paspskaTbes ye-
pe3 MOAK/IOYEHHbIE K HEMY MNPOBOLHWKU
NCMonb3yeTca B KonebaTtenbHOM KOHTYpe
pasuonpreMHuKa.

A Tenepb, KOHbIV Apyr, BCMIOMHW 06bIK-
HOBEHHble Kayenu. Ha HUX MOXHO packa-
uMBaTbCsl TaK, UTO «lyX 3axBaTblBaeT».
Urto gna atoro Hago cpenatb? CHavana
MOATONKHYTb, YTOObl BbIBECTU Kauyenm W3

MONOXEHUs MOKOS, & 3aTeM MpUKNaabisaTb
HEKOTOPYHO cuny, HO 0653aTe/lbHO TOMbKO
B TaKT C WX KonebaHuamu. Be3 ocoboro
TpyZa MOXHO A0OUTHLCA CUJbHBIX pasMa-
XOB Kauyenen-nonyuntb GOMbLUME ammiu-
TyAbl  KonebaHwWi.  [axe  ManeHbKuli
Ma/lbuyMK MOXET packayaTb Ha Kayensx
B3pOC/IOr0 YefioBeka, ecnu OyneT npu-
KfafplBaTb CBOK CWy ymetoun. PackayaB
Kauenm nocuibHee, Y4T0Obl JOBUTLCS 6OMb-
WMX amnauTys KoneGaHui, nepecTaHeM
noATankueaTtb MX. YTo npousoiigeT panb-
Lue? 3a CYeT 3anaceHHON 3HepruyM OHW He-
KOTOpOe Bpemsi CBOGOAHO KavyakoTcs, am-
NAUTyga Mx KonebaHuWn nocTeneHHo Yobl-
BaeT, Kak rOBOPAT, KONebaHWsA 3aTyXaroT,
W, HakKOHeL, Kauenu OCTaHOBATCA.

Mpun cBOBOAHLIX KOMebaHMsX Kauene,
TaK e Kak CBOGOJHO MO/BELUEHHOTO

MaATHUKa, 3anaceHHas - noTeHynasib-
Hada-3Heprma nepexoanut B  KUHETUYe-
CKyPO-3HQpFI/II-O [OBMXEHUA, KOTOpas

B KpaiiHell BepxHeili TOYKe BHOBb Mepexo-
AWT B MOTEHUMaNbHYHO, a Yepe3 oM Ce-
KyHZbI-OMATb B KMHETMYeECKy0. W Tak ao
Tex Nop, Nnoka He M3pacxofyeTcs BeCb 3a-
mac 3HeprMM Ha MpPeojosieHne TPEeHWs Be-
PEBOK B MecTax Mojpeca kadyenei n conpo-
TUBNEHUA BO3gyXa. [lpn CKOMb YrogHo
60NbLLIOM 3arace 3Heprum cBOOOAHbIE KO-
nebaHms BCerga ABAIOTCA 3aTyXatoLMMK:
C KaXgbiM KonebaHuem UX amniavTyga
YMEHbLUAETCA W KonebaHWsi MOCTENeHHO
COBCEM  3aTyxalT-Kayenm OCTaHaB/u-
BatoTcA. Ho mepuog, T.e. Bpems, B TeyeHue
KOTOPOr0 MPOUCXOAUT OAHO KosebaHwe,
a 3HauWUT, U YacToTa KonebaHwii octatoTcs
NMOCTOSAHHLIMMU.

OfHaKo, ecny Kadvenu Bce Bpems Mofd-
Ta/IKMBaTb B TakT C WX KonebaHusiMu
1 TeM cambIM MOMOSHATL NOTEPU SHEPTUU,
pacxogyemoii Ha NpeofoneHne pPasnyHbIX
TOPMO3ALWNX CUJl, KonlebaHUs CTaHyT Hesa-
Tyxalowymu. 3TO yXKe He CBO6OAHbIE,
a BbIHYXfEHHble KonebaHus. OHu 6ygyT
ANVTbCA [O Tex Mop, MoKa He nepecTaHeT
[IeACTBOBaTb BHELLHAS MOATa/KMBaOLLAs
cuna.

£ BCMOMHWA 3[4ECb O Kauyensx noTomy,
YTO (PM3NYECKME SBNEHWS, MPOUCXOASALLME
B TaKOI MexaHW4YecKoi KonebarTenbHOW cu-
CTEME, OYEHb CXOXMW C SBMEHUSIMU B 3NeK-
TPUYECKOM  KOsiebaTelbHOM KOHTYpe.
UT06bl B KOHTYpPe BO3HMK/IM 3MIEKTPUYeE-
CKve KonebaHusi, emy Hajo CcoobWwmThb
3HEPIWI0, KOTOpas «MOATONMKHyNa»  Obl
B HEM 3/IEKTPOHbl. ITO MOXHO CAenartb,
3apsavB, Harpumep, ero KOHAeHcaTop.

Pasopsem BbiKtouatenem S Koneba-
TeNIbHbIM KOHTYP U MOAK/IHYMM K 00KNag-
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Kam ero KoHfeHcaTopa WCTOYHUK MOCTOSH-
HOrO TOKa, KakK rokasaHo Ha puc. 40
cnesa. KoHgeHcaTop 3apaguTcd [0 Ha-
npskeHns H6atapen GB. 3aTtem OTK/IHOUUM
6aTapeto OT KOHAEHCATopa, a KOHTYpP 3am-
KHeM BblKNtoyatenem S. fBneHWs, Ko-
TOpble Tenepb O6yLyT NPOUCXOAUTL B KOH-
Type, n306paxkeHbl rpagnyeckn Ha puc. 40
crpasa.

B MOMEHT 3amblKaHMsi KOHTypa Bbl-
K/rouaTenem BepxHsas 06K1afKa KOHAeHca-
TOpa WMeeT MONOXKWUTENbHLIA  3apsg,
a HWKHSsS-0TpuuaTenbHbld  (puc. 40, a).
B 310 Bpems gqua 0 Ha rpaguke) Toka
B KOHTYPEe HET, a BCA 3Hepruisi, HakornseH-
Has  KOH[EHCATOpoM,  COCpefoTOoYeHa
B 3/IEKTPUYECKOM MO/E €ro AM3NEKTPUKA.
Mpun 3aMbIKaHWN KOHAEHCATOpa Ha KaTyLu-
Ky KOHEHCATOp HayHeT paspsxarbes.
B KaTyllke MoABNAETCA TOK, a BOKPYr ee
BUTKOB-MarHWTHoe none. K MOMEHTY
Mo/IHOW paspagaku KOHZeHcaTopa

uc. 40,6), 0TMEUEHHOMY Ha rpajuke Uu-

poin 1, korga HanmpsbkeHue Ha ero 06-
KragKax YMeHbLUMTCA 00 Hyns, TOK B Ka-
TYLWKe W 3HEpPrus MarHUTHOro nons fo-
CTUrHYT HanmboMbLUMX 3HaYeHWA. Kasanocb
Obl, YTO B 3TOT MOMEHT TOK B KOHTYype
[OMKeH Obln NPeKpaTuTbCA. 3TOro, OfHa-
KO, He MPOM3OMAET, Tak Kak OT [eiCTBUS
34C camonHayKumW, CTpemsLlenca nog-
JepxaTb  TOK, [BWXEHWe  3/IEKTPOHOB
B KOHTYype OyZeT npogo/mkaTscsi. Ho Tosb-
KO 10 Tex rop, MoKa He 13pacxomyeTcs BCs
3HEprmMa MarHuWTHoro nons. B Katyluke
B 3TO Bpems OyAeT Teub y6blBaKOLWMIA MO
3HAYeHWI0, HO MepBOHAYaIbHOrO0 Hanpa-
BNEHWS WUHAYLMPOBAHHBIN TOK.

Puc. 40. SnekTpuyeckne KosnebaHUsA B KOHType
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K MOMEHTY BpemMeHUu, OTMEeYeHHOMY Ha
rpagwike LMQPoi 2, korga 3Heprus mar-
HWTHOrO MOJIA U3pacxojyercs, KOHAeHca-
TOP BHOBb OK&XKETCS 3apSHKEHHBIM, TO/IbKO
Tenepb Ha €ro HwxHeld 06Knagke Oyaet
MONOXUTENbHbIA 3apaf, & Ha BEPXHEN-0T-
pvuatenbHbld  (puc. 40,8). Temepb  anek-
TPOHbI Ha4YHYT 0BpaTHOE [BUXKEHWNE-B Ha-
npaB/ieHNy OT BepXHel OOKNagkn uYepes
KaTyLIKY K HWKHen 006KMafKe KOHAEeHcaTo-
pa. K momeHTy 3 (puc. 40,T) KOHAEHcaTop
paspaguTcs, a MarHUTHOE MO/e KaTyLUKM
LOCTUTHET HanbosbLLero 3HayeHu.
W onate 34C camMOMHAYKUUW «MOTOHUT»
Mo NPOBOAY KAaTYLUKW 3/1EKTPOHBI, Nepesa-
pskas TeM caMbIM KOHZEHcaTop.

B momeHT BpemeHn 4 (puc. 40,4) co-
CTOSIHME 3/IeKTPOHOB B KOHTYpP OyfneT Ta-
KM >, KaK B MepBOHaYasibHbIi MOMEHT
0. 3aKoH4YMnocb OAHO MOMHOE KonebaHue.
EcTecTBeHHO, 4TO 3apsKeHHbIi KOHAeHCa-
TOP BHOBb OYZET pa3pskaTbCa Ha KaTyLu-
Ky, nepesapskaTbCA ¥ MNpPOU30AZYT BTO-
poe, 3a HWM TpeTbe, YeTBEpTOe MW T.[A.
KonebaHusa. JpyruMu cnosamu, B KOHTYpe
BO3HWKHET MEPEMEHHbIA  3MEKTPUUECKUit
TOK, 3/leKTpuyeckue KkonebaHmsa. Ho aTor
KonebaTenbHbIA MPOLLECC B KOHTYpe He be-
CKOHeueH. OH Mpojo/mKaeTcs [0 Tex nop,
MoKa BCA 3HEprus, nosiydyeHHas KOHZAeHca-
TOpOM OT 6aTapeu, He M3PacXOdyeTcs Ha
MPeosoneHNe COMPOTUBIIEHNS NPOBOAA Ka-
TyWwKM KoHTypa. KonebaHus B KOHType
CBOOOAHbIE W, CMefoBaTelbHO, 3aTyxato-
Lme.

KakoBa uactoTa Takux KonebaHuii
3MEKTPOHOB B KOHType? UT06bI nogpob-
Hee pa3obpaTbCcA B 3TOM BOMPOCe, COBe-



Puc. 41. T'paduxm konebanmii mnpocreifiiero
MasiTHUKa

TYIO0 MPOBECTW TaKOV OMbIT C NPOCTEALINM
MasTHUKOM. [loABecb Ha HUTKe AMHON
100 cM WwapwK, CMensieHHbIA U3 NIacTun-
Ha, WM WHOW Trpy3 mMaccoii B 20-40 r (Ha
puc. 41 pnvHa MasTHMKa 0603HadeHa na-
TUHCKOIA OykBOI 1) BbiBEgn MasiTHUK M3
MONOXEHUs paBHOBECUA W, MOJb3YAChL Ya-
camMu C CEKYHAHOWM CTpenkoid, cocuuTail,
CKONbKO NOJHbIX KonebaHuidi OH fenaeT 3a
I MuH. MpumepHo 30. CneposarenbHoO, Ya-
cToTa KonebaHWii 3TOro MasTHMKAa paBHa
0,5y, a nepuog 2 c. 3a mepuog MoOTeH-
uManbHas 3Heprus MasTHWKa [BaXAbl
MepexoauT B KWHETWMYECKYH, a KUHeTuYe-
CKas B MOTEHUMaIbHYHD. YKOPOTU HUTb
HamonoBmHy. YactoTa MasTHMKAa YyBenu-
yuTCa MPUMEPHO B MONTOpPa pasa M BO
CTO/IbKO XXe pa3 YMEHbLUUTCA Mepuog, Ko-
nebaHwii.

OTOT ONbIT MO3BONSET CAEeNaTh BbIBOA:
C YMEHbLLUEHMEM [JIMHbI MasTHMKa YacToTa
ero Co6CTBEHHbIX KofiebaHWii yBennymMBaeT-
cd, a Mepuos MnpPonopLUOHaIbHO YMEHb-
LIaeTcs.

VI3mMeHAs OAMHY MOABECKM MasfATHUKA,
[l06eiics, UTOObl €ro vactota KosnebaHwmit
paBHanack | My 3TO JO/MKHO ObITb Mpw
ANiAHe HUTK okono 25 cm. [Mpu aTom ne-
prog KonebaHuii MasTHUKa OyaeT paseH
1c. Kakum 6bl Tbl He nbITancs cosgartb
NepBOHaYa/IbHbIA  pasMax MasTHWKA, Ya-
CTOTa ero Kone6aHwin 6yneT HeM3MeHHOW.
Ho cTouT TONIbKO YKOPOTUTb WK YA/iu-
HUTb HUTKY, KaK 4yacToTa konebaHuii cpasy
n3meHutcs. Mpy 0gHOM W TOW Xe AnvHe
HWUTKMW BCerga OyfeT ofHa 1 Ta Xe vactoTa
KonebaHuil. ITO COBCTBEHHAA YacToTa KO-
nebaHuii MasTHUKa. [MonyunTb 3afaHHYHO
yacToTy KonebaHwii  MOXxHO, nofbdupast
OJIVHY HUTW.

Kone6aHus HUTAHOTO MasTHWMKa - 3aTy-
xaroume. OHY MOTyT CTaTb HesaTyxaroLy-
MW TO/IbKO B TOM Clyyae, eciim MasTHUK
B TaKT C ero KonebaHusMu cnerka noaran-
KvBaTb, KOMIMEHCUPYS Takum obpasom Ty
3HEPr1io, KOTOPYK OH 3aTpayMBaeT Ha

4-202

MPeoaosieHne COMPOTUB/IEHNS, OKa3blBae-
MOFO €My BO34YXOM, 3HEprui TpeHus,
3eMHOr0 MPUTSXEHMS.

CobcTBeHHass  4acTOoTa  XapakTepHa
W AN 3MEKTPUYECKOTO KonebaTe/lbHOro
KOHTypa. OHa 3aBUCUT, BO-NEPBbIX, OT WH-
OYKTVBHOCTM KaTyliku. Yem 6onblue umc-
JT0 BUTKOB U JMaMeTP KaTyLllKu, Tem 60/ib-
LUe ee MHAYKTMBHOCTb, TeM 6Gonblue 6ygeT
LNVTENbHOCTL MEepuoja KakAoro Koseba-
Hua. Co6CTBEHHad 4acToTa KonebaHwit
B KOHType OyAeT COOTBETCTBEHHO MEHbLLE.
W, HaobopOT, C YMEHbLUEHNEM WHOYKTVB-
HOCTU KaTyLUKX COKpaTuTCA Nepuog Kone-
6aHWin - BO3pacTeT COBCTBEHHas 4acToTa
KonebaHwnii B KOHType. Bo-BTOpbIX, CO-
6CTBEHHast yacToTa KonebaHuii B KOHType
3aBMCUT OT EMKOCTW €ero KOHZeHcaTopa.
Uem eMKoCTb 60/blue, TeM 60Mblinii 3a-
pAL MOXET HaKOMWTb KOHAEHCATOp, TeM
60MbLle noTpebyeTca BpPemMeHW [N ero
nepe3apsgky, TEM MeHblle 4acToTa Kone-
6aHWin B KOHTYpe. C yMeHbLUEHVEM EeMKO-
CTW KOHZeHcaTopa 4acToTa KonebaHuii
B KOHType BO3pacTaeT. Takum 06pasom,
COOCTBEHHYIO 4aCTOTY 3aTyXaloLmX Kore-
6aHWin B KOHTYpe MOXHO peryMpoBaTtb
M3MEHEHNEM MHAYKTUBHOCTW KaTyLIKN UK
EMKOCTM KOHfeHcaTopa.

HO B 971EKTPUUECKOM KOHTYpe, Kak K
B MEXaHWYECKOWN KonebaTenbHOM CUCTEME,
MOXHO MOMTly4UTb W HesaTyxawwye, T.e.
BbIHY)XXJEHHbIE KOfiebaHus, ecim npu Ka-
XKAOM KonebaHWM MOMoSHATL KOHTYP [O-
NOSTHATE/NbHBLIMA  MOPLUMSMM  3/IEKTPUYe-
CKOW 3HepruyM OT Kakoro-imbo MCTOYHUKA
MepeMeHHOro TOKa.

Kakum e o6pa3om B KOHTYpe MpueM-
HUKa BO30YXJAlTCA U NOAJEPXKMBAOTCA
HesaTyxaroLiye 3/neKTpuyeckme Koneba-
HMA? KonebaHns pagmnoyacToTbl, BO30Y-
XJalolmMecs B aHTEHHe NpUEMHMKA. 3Tu
KonebaHns CcooOBLLAT KOHTYpY MepBOHa-
Ya/lbHbIA 3apsf, OHW XXe W MOAAEPXKMNBAIOT
PUTMUYHbIE KONEeO6aHUA 3/1EKTPOHOB B KOH-
Type. HO Hambonee CubHble HesaTyxaro-
Wwue KonebaHWst B KOHTYpe MpUEMHUKA
BO3HMKAlOT TOMIbKO B MOMEHT Pe30HaHca
COBCTBEHHON 4acTOTbl KOHTypa C 4acTo-
TOl TOKa B aHTeHHe. Kak 3TO noHumatb?

Jltogn cTapLiero MoKoMeHWst pacckasbl-
BatoT, 6yaTo B [leTepbypre OT LiefINX
B HOry congat o6sanunca EruneTckuii
MOCT. A MOI/1I0 3TO CAY4YWTLCSH, BUAUMO,
npu Takux obcToATenbcTBax. Bee congatl
PUTMWYHO LWaraam no mocty. MocT ot
3TOr0 CTan packKaymBaTbCs-KonebaTbCes.
Mo cnyyailHOMY CTeYeHWH0 OBCTOSTENLCTB
CO6CTBEHHAas 4acToTa KonebaHuii mocTa
COBMaJ/1a C YacTOTO Lara congart, 1 MOCT,
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Kak roBOpAT, BOLIEN B Pe30HaHC. PuTM
CTPOs CO06LLaN MOCTY BCE HOBble W HOBbIE
nopumun 3Heprun. B pesynbTaTe MOCT Ha-
CTONbKO packayancs, u4To 06pyLumncs:
CNKEHHOCTb BOWHCKOrO CTPOS HaHecna
Bpes MOCTy. Ecnm 6bl pesoHaHca cob-
CTBEHHO 4acTOTbl KonebaHWin mocTa ¢ Ya-
CTOTON LWara congat He 6b110, C MOCTOM
HUYero 6bl He cayumnocb. [MoaTomy, me-
XAY Npouum, MpW NPOXOXAeHUM congat
no cnabblM MOCTaM MPUHATO MOAaBaTh
KOMaHZy «COUTb HOry».

A BOT onbIT. Mofogn K KakoMy-Hu-
Oyab CTPYHHOMY My3bIKa/lbHOMY WHCTpY-
MEHTY W TPOMKO KPUKHU «a»: Kakas-TO U3
CTPYH OT30BETCA-3a3BYy4YMT. Ta M3 HuX,
KOTOpasi OK&XeTcs B Pe30HaHCe C 4acTo-
TOI 3TOro 3ByKa, 6yneT konebaTbcs CWb-
Hee OCTaNbHbIX CTPYH-OHA-TO W OT30BET-
CA Ha 3BYK.

Ewle 04vH ONbIT-C MaATHUKOM. HaTsHm
rOpPV30OHTa/IbHO HETO/NCTYHO BepeBky. [Mpu-
BSXKM K HEl TOT Xe MasATHUK W3 HUTK
n nnactunmHa (puc. 42). TNepekvHb Yepes
BEPEBKY elle OAWH TaKoM e MasTHUK, HO
c 6onee A/IMHHOI HWTKOW. [/MHYy nopape-
CKM 3TOr0 MasTHUKA MOXIO W3MEHATb,
noATArMBas pyKovi cBOBOAHbIA KOHeL, HUT-
ku. MpuvBean MasTHUK B KonebaTenbHOe
aBwkeHve. Tlpu 3TOM NepBbli MasATHUK
TOXEe CTaHeT KonebaTbCs, HO C MeHbLUEel
aMnanTygoil. He octaHaenuBas koneba-
HUA  BTOPOrO  MasATHWKA, MOCTEMEHHO
YMeHbLIAA AJIMHY €ero MnoABecKu-aMnan-
TyAa KonebaHWin NepBoro masTHWKa 6yget
yBeNnumMBaTbCs. B aTOM OnbITe, MNMKOCTPU-
PYIOLLEM PE30HAHC MexaHU4eckux Koneba-
HWiA, MepBbI MasTHUK ABNSETCA MPUEMHN-
KOM KonebaHuii, BO3BY)X4aeMbIX BTOPbIM
MasTHUKOM. [TpWUYMHON, BbIHYXJAIOLLEN
MEePBLIA MasTHWK KonebaTbCs, SBNAKTCS
nepuoauyeckue KonebaHms pacTaKK ¢ ya-
CTOTOW, PaBHOI 4acToTe KosiebaHwii BTO-
poro MasTHVKa. BbIHyXaeHHble KonebaHus
MepBoro MasTHWKa OyayT MMeTb Makcu-

—]

——

o

Puc. 42. OnbIT, NNNOCTPUPYIOLLINIA sIBNIEHWE pe-
30HaHca
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Ma/IbHYI0 amnauTygy Nvb TOrda, Korga
ero cobCTBEHHas YacToTa coBMajaeT C ua-
CTOTON KonebaHuii BTOPOrO.

Takve nan Nofo6HbIE ABNEHWSA, TOMLKO,
pasyMeeTcsi, 3NeKTPUYECKOTO NPOMCXOXae-
HUsA, HabnJalTcs U B KosebatenbHOM
KOHType npuemHuka. OT AeicTBMA BOSH
MHOTMX PaguoCTaHUMiA B MNPUEMHOWA aH-
TEHHe BO30Y)KAAOTCA TOKM CamMbIX pas-
NNYHbIX YacToT. Ham e u3 Bcex Koneba-
HUI PagMoyacToT Hafo BbI6GpaTb TOMbKO
HECYLLYIO 4acTOTy TOi paguocTaHumu,
nepefjayn KOTOPOM Mbl XOTUM CAyLLaTb.
[nsa atoro cnefyeT Tak nogo6partb 4Mcno
BWUTKOB KaTYLLUKW U EMKOCTb KOHAeHcaTopa
KonebatenbHOro KoHTypa, Ytobbl ero cob-
CTBEHHas 4acToTa COBMajana C 4acToToM
TOKa, CO34aBaeMOro B aHTEHHe pajvoBOS-
HaMW  MHTEPECYIOWei  Hac  CTaHLUumw.
B aTOM cny4ae B KOHType BO3HUKHYT Hau-
6onee cunbHble KOMebaHMs C Hecyllein ya-
CTOTON TOW pPagmoCTaHLUK, HA BOJHY KO-
TOPOIA OH HaCTPOeH. DTO U eCTb HaCTPOWA-
Ka KOHTypa nMpuWeMHMKa B PEe30HaHC
C 4acToTON nepefatoweii ctaHuum. [Mpu
3TOM CUrHasbl ApYruxX CTaHUuii COBCEM He
CMbILUHBI UK NPOCAYLLNBAKOTCA OYeHb TU-
X0, TaK Kak BO030yxJaemble MMM Koneba-
HUA B KOHTYpe ByayT BO MHOro pa3 6onee
cnabbimu.

Takum 06pa3om, HacTpamBas KOHTYp
CBOEro NepBoro npuemMHUKa B PEe30HaHC
C Hecylleil 4acTOTON paguMoCTaHUUW, Tbl
C ero nomoLibto Kak 6bl 0TOMpan, Bblge-
nan  KonebaHus 4acTOThbl TOSIbKO  3TOM
CTaHuuu. Yem nyuile KOHTYp 6yfeT Bbife-
NATb HY)XHble KOMebaHUs 13 aHTEeHHbI, TeM
Bbllle CENEKTVBHOCTb MPUEMHMKE, TeMm
cnabee 6yayT MOMeEXW CO CTOPOHbI ApYrux
pafmnocTaHUWiA.

Jo cux nop s pacckasbiBan Tebe 0 3am-
KHYTOM KofnebaTe/lbHOM KOHType, T.e.
KOHTYpe, COBCTBEHHas 4yacToTa KOTOpOro
onpefenseTcs TOMbKO WHAYKTUBHOCTHIO
KaTyLKN 1 eMKOCTbIO  KOHJeHcaTopa,
obpasytowmx ero. OfHAKO BO BXOAHOM
KOHTYp MPUEMHMKa BXOAAT TakxKe aHTeHHa
M 3a3emsieHve. OTO YXKe He 3aMKHYTbIN,
a OTKPbITbI KONnebaTesbHbIA KOHTYp. [e-
N0 B TOM, YTO NPOBOJ aHTEHHbl W 3eMNs
ABNAOTCA  «06KMagKaMm»  KOHAeHcaTopa
(puc. 43), 0bnagatoLLero HeKOTOPOA 3eK-
TPUYECKON eMKOCTbI. B 3aBMcMMOcTU OT
OJIMHBI NPOBOAA U BbLICOTbI AHTEHHbI Haf,
3eMneli 3Ta eMKOCTb MOXKET COCTaBNATb
HECKO/IbKO COTeH nukodapag. Takoi KOH-
[JeHcatop Ha puc. 34,a OblT nokasaH
LUTPUXOBLIMA AUHMAMU. HO Befp aHTEHHY
1 3eM/I0 MOXKHO paccmaTpmBaTh W Kak He-
MOJHbIA BUTOK 60MbLUON KaTywku. Ctano



Puc. 43. AHTeHHa W 3a3eM/ieHMEe-0TKPbITbIA
KonebaTenbHbI KOHTYP

ObITb, aHTEHHA 1 3a3eM/IEHNe, B3ATbIE BMe-
CTe, 06/134al0T ele U MHAYKTUBHOCTBIO.
A eMKOCTb COBMECTHO C WHAYKTUBHOCTbHO
06pasytoT KosiebaTeslbHbIA KOHTYP.

Takoli KOHTYp, ABNSAIOLLMIACA OTKPbITbIM
KonebartenbHbIM - KOHTYPOM, TOXe 06na-
[laeT COOCTBEHHOI 4acTOTON KonebaHuid.
Bkntoyas mMexgy aHTeHHON u 3emnein Ka-
TYWKN WHOYKTMBHOCTUM U KOHAEHCATOopbl,
Mbl MOXEM W3MEHATb €ro COOCTBEHHYHO
4acToOTy, HacTpamBaTb €ro B Pe30HaHC
C YacToTaMu pasHbiX pagunocTaHuuit. Kak
3TO [fenaeTcid Ha npakTuke, Tbl YXe
3HaeLLb.

£ He owmbycb, ecn Ckaxy, 4To Koneba-
Te/bHbIA KOHTYP ABMSETCA «CepALem» pa-
avonpvemHuka. W He TONbKO pagmo-
npueMHWKa. B 3TOM Tbl ele ybeauibes.
MoaTomy emy A U yaenun MHOrO BHUMa-
HUS.

MepexoXy KO BTOPOMY 3/1IEMEHTY Mpu-
eMHVKa - eTEKTOpY.

OETEKTOP U AETEKTVPOBAHWE

B TBOEM MepBOM MpUEMHUKE POSib feTeK-
Topa BbINOMHAN Auoh. lMogpobHo o ero
ycTpoiictee 1 paboTe Mbl  MOroBOPMM
B LecToii becefie. CeiAvac e NMLb CKaxy,
YTO OH SIBMISIETCA [BYX3NIEKTPOAHbLIM MOSY-
NPOBOAHUKOBLIM  NpubopoM, 0bnagato-
WM  OAHOCTOPOHHE  3MeKTPONpPOBOf-
HOCTbIO: XOPOLLO MNPOBOAWUT TOK OAHOMO
HampasfieHnss W MI0XO-TOK 06paTHOro
Hanpas/ieHus. [na NpocToThbl Xe 06bsACHe-
HUA paboTbl AMOAa Kak JeTekTopa Oynem
cunTaTh, YTO TOK 0O6paTHOro HanpasneHns
OH BOOO6LLE He MPOBOAMT W ABNAETCA ANA
HEro Kak 6bl M3019TOPOM. OTO CBOWCTBO
avofa wnmocTpupyet rpauk, un3o6pa-
XKEHHbIE Ha puc. 44; pnog Gecnpenar-
CTBEHHO MPOMNYCKaeT Yepe3 Cebs MONOXU-
Te/bHble MOMYBOMIHbI MEPEMEHHOr0 TOKa

4

M COBCEM He MPOMyCKaeT OTpuuaTesibHble
nofyBosiHbl. OTpuULaTeSIbHbIE MOMYBOJHbI
Vo[ Kak Obl cpesaeT. B pesynbTate Tako-
ro feicTBua AMoAa NepemMeHHbIi TOK mpe-
obpasyeTcsd B TOK MY/bCUPYIOLMNIA-TOK
OAHOrO HanpasfeHWs, HO WM3MEHSIOLLMIACS
MO BE/IMYMHE C YACTOTON NPOMYCKaeMoro
yepes Hero TOKa. JTOT npeobpasoBsa-
Te/IbHbIX NPOLECC, Ha3bIBAEMbIA BbIMNPSAMIIe-
HVEM MEepPeMEeHHOro TOKa, IEXXUT B OCHOBe
[eTEKTUPOBAHMA MPUHATLIX PaAMNOCUTHa-
NoB.

MocmoTpu Ha rpadmku, nokasaHHble Ha
puc. 45. OHM WNMOCTPUPYIOT MPOLECCHI,
npoucxogswime B 3HAKOMON Tebe AeTek-
TOPHOW Lienn NPOCTENLLIEro npreMHKKa.
Mog [feiicTBMEM pafMOBOSIH B KOHTYpe
NPUEMHMKA  BO3BYXJAKOTCA  MOLYNNPO-
BaHHble KonebaHWs pagmMoyacToThbl (puc.
45,3). K KOHTYpy NOAK/HOYeHa LeMnb, Co-
crodwaa w3 guopa w TenegoHos. [nid
3TON Uenu KonebaTenbHbI KOHTYp §B-
NIAeTCA  UCTOYHMKOM MEPEMEHHOro TOKa
paguoyacToTbl. [locKoMbKy Auog npony-
CKaeT TOK TOMbKO OJHOr0 Harpas/eHus,
TO MOLYNMPOBaHHbIE KoniebaHWs paguova-
CTOThI, MOCTynaroLliMe B ero uenb, OyayT
UM BbINpsMAeHb! (puc. 45,6), unn, rosops
MHaue, NpoJeTeKTUpPOoBaHbl. Ecin nposectu
LUTPUXOBYKD NMHWIO, OrnbatoLyto Bep-

Puc. 44. Ounop npeobpasyeT MNepemMeHHbIA TOK
B My/bCUpYyOLLMIA

poBaHVe MOAyMPOBaHHbLIX KonebaHuii pajgwuo-
YacToThI
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LVHbI BBINPAMIEHHOTO TOKA, TO MO/Ty4MT-
C «PUCYHOK» TOKa 3BYKOBOIA 4acTOTbl, KO-
TOPbIM MOAY/MPOBaH TOK, MOCTYMatoLuii
B aHTEHHY pagMoCTaHLMKW BO BPeMs Mepe-
fauu.

Tok, MmonyuvBLUMIACA B pe3ynbTaTe Ae-
TEKTMPOBaHWSI COCTOMT M3 MMMY/bLCOB pa-
[AMOYaCTOTbl, amMnAMTYAbl KOTOPbIX W3Me-
HSAKOTCS CO 3BYKOBOM 4acToTol. Ero mox-
HO paccmaTpvBaTb Kak CyMMapHbIi TOK
I Pa3NoXMTb Ha fiBe COCTaBMAOLLME: Bbl-
COKOYACTOTHYIO U HM3KOYACTOTHYHD. WX
Ha3bIBalOT COOTBETCTBEHHO BbICOKOYACTOT-
HO W COCTaBNAOLLEA 3BYKOBOW 4acCTOTbl
nyNbCupytolero Toka. B npocTeiilem
NPUEMHWKe COCTaBNstOLWAs 3BYKOBOW “a-
CTOTbl MAET Yepe3 TenegioHbl M MNpeobpa-
3yeTcs UMW B 3BYK.

rO/IOBHOWN TENE®OH

TenegoH-TpeTbe, MocneAHee 3BEHO Mpo-
CTeliliero MpWMEMHMKA, KOTOpoe, 06pa3Ho
BbIPaXasACb, «BbIJAET TOTOBYK MPOAYK-
LUMIO»-3BYK. 3TO OAWH U3 CcTapeimx
3/1IEKTPOTEXHMYECKNX NPNOOPOB, MOYTM Ge3
N3MEHEHNs] COXPAHMBLUWIA CBOW OCHOBHbIE
YyepTbl 4O HaWWX [HEW.

[Ns [eTEeKTOPHbIX U MHOIMX MpOCTei-
LUMX TPAH3UCTOPHbIX NPUEMHUKOB WUCMOJb-
3YIOT FO/0BHbIE TeNeoHbl, Hanpumep Tu-
nos TOH-1, Tr-1, TA-4. 310 ABa nocne-

[0oBaTeNbHO CoeJMHEHHbIX Te}'le(*)OHa,
yaepXnearoLnXxca Ha OrosoBbe. OTBep-
[cnacHbie
HatoHPQHUfd
i)

Puc. 46. YCTpoICTBO 3M1EKTPOMarHUTHOrO Te-
negoHa
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HEM KPbILLIKY OAHOrO 13 TenetoHOB (puc.
46,a). Tlog Held Haxo4uTCca Kpyrnas >xe-
CTAHas  NiacTUHKa-membpaHa.  CHsB
OCTOPOXHO MeM6paHy, Mbl YBUAUM [ABE Ka-
TYLIKM, HaCaXeHHble Ha MOMIOCHbIE HaKo-
HEYHWKM MOCTOSAHHOIO MarHWTa, Brpecco-
BaHHOTO B Kopryc. KaTylKu COeduHeHbI
nocnefoBaTeNlbHO, a KpalHWe BbIBOAbI WX
npunasHbl K CTepXXeHbKaM, K KOTOpbIM
C HapY>HOW CTOPOHbI MpKU NOMOLM 3a-
XWMHBIX ~ BWHTOB  MOAK/KOYEH  LUHYP
C OAHOMNOMKOCHLIMY LUTEMCE/bHbIMU BUA-
Kamu.

Kak pabotaet TenedoH? MembpaHa, co-
3[al0las  3BYK, HaxoauTca BO3ne Mo-
JMOCHBIX HAKOHEYHUKOB MarHuTa ¥ onu-
paetcs Ha 6opTuku kopryca (puc. 46,6).
Moa pfelicTBEM MONA MarHWTa OHa He-
MHOFO nporubaetca B CepeduHe, HO He
NMpUKacaeTcs K MOSIIOCHBIM HaKOHEeYHUKaM
MarHuTa (Ha puc. 46, 6-cnioLHas nuHNs).
Korga uepe3 KaTywwiku TefnedoHa TeyeT
TOK, OH CO3aeT BOKPYT KaTylleK MarHuT-
HOe none, KOTOPOe B3aMMOJENCTBYET C Mo-
NeM NOCTOSHHOro MarHuTa. Cmna 3Toro
€[MHOT0 MArHWTHOrO NOMs, & 3HauuT,
M cuna MPUTSHKEHNS Memb6paHbl K Mo-
NIOCHBbIM HaKOHEYHMKaM 3aBUCUT OT Ha-
npaBfieHns Toka B KaTywkax. Mpu ogHom
Hanpas/ieHWK, KOrfa HarnpasfieHus mar-
HUTHbIX CWMOBbIX SIMHUIA KaTyLUeK W Mar-
HWTa COBMaJaloT WU UX NONS CKIaAblBatoT-
cd, MeMbpaHa Cw/bHee npUTArMBaeTCA
K nonocam MarHuta (Ha puc. 46, 6-HUX-
HAS LITPUXOBas nuHWA). [pn gpyrom Ha-
MpaBNeHU TOKa CUJIOBbIE SIMHUN KaTyLUeK
M MarHuTa Hanpas/eHbl BCTPEYHO U 0bLLee
nose CTaHOBUTCA cnabee, YeM MONE MarHu-
Ta. B aTom cnyyae membpaHa cnabee npu-
TATMBAETCA MOMIOCHBIMU  HAaKOHEUYHWUKAMM
W, BbIMPAMNSAACh, HECKOMbKO YAanseTcs oT
HUX (puc. 46, 6-BepXHAA LUTPMUXOBas Ju-
HUs). ECnv uepes KaTyLuKu TeneoHa npo-
NyckaTb MepemMeHHbI TOK 3BYKOBOW Ya-
CTOTbl, CyMMapHOe MarHWTHOe Mose CTa-
HeT TO ycunuBaTbCA, TO 0OCNabnsTbCA,
a MembpaHa O6ygeT TO npubAKaTbCA
K MOMIOCHBIM HAaKOHEYHMKaM MarHuTa, To
OTXOAMTb OT HUX, T.e. Konebatbcs C Ya-
cToTon Toka. Konebnsacb, MembpaHa coO3-
[acT B OKPY)aroLleMm MpocTPaHCTBe 3BY-
KOBblE BOSIHbI.

C nepBoro B3r/isifia MOXET MOKa3aThbCs,
YTO MOCTOAHHLIA MarHWT B Te/feioHe He
HY)KEH: KaTYLUKN MOXHO HaJeTb Ha >kefnes-
HYI HeHamarHW4eHHy nogkoeky. Ho ato
He Tak. V1 BoT nouemy. XKenesHas noaKos-
Ka, HamarHu4vBaemMas TO/IbKO TOKOM B Ka-
Tywkax, 6ygeT npuTArMBaTb MembpaHy
He3aBMCKMMO OT TOrO, UAET NM TOK Yepes



KaTyLUKW B OAHOM HanpasfieHUn unu apy-
rom. 3HauuT, 3a OAWH Mepunos nepemMeHHo-
ro Toka MembpaHa MNPUTAHETCA BO BpPeEMS
MepBoro nosynepuoja, OTOWAET OT Hero
M ele pa3 NpPUTAHETCS BO BPeMsi BTOPOro
nonynepuoga, T.e. Ha OAWH Mepuog nepe-
MeHHOro Toka (puc. 47,a) OHa cfienaet fBa
kone6aHua (puc. 47,6). Ecnmn, Hanpumep,
yactoTa Toka 500 'y, TO MembpaHa Tene-
thoHa 3a 1 ¢ caenaet 500-2 = 1000 koneba-
HUIA N TOH 3BYKa UCKa3nUTCA-OyneT BABOE
Bbille. BpAg nn Hac yCcTpouT Takow Tene-

OH.

b C NOCTOAAHHLIM e MarHUToMm feno 06-
CTOW WHaye: Npu OQHOM Monynepuoge
MPOMCXOANT YCWMIEHWE MarHWTHOro Mo-
na-y>xe NpuTaHyTas MembpaHa nporHeTcs
ewe 6onbllue; nNpyu APYroM Nonynepuoje
none ocnabesaeT M MembpaHa, BbINpPs-
MAAACb, OTXOAMT Ja/blle OT MOJHOCOB
marHuta. Takvm 06pasom, Npu Hamuum
MOCTOAHHOrO MarHuTa membpaHa 3a 0AvH
nepuog nepeMeHHoOro Toka [eflaeT TOJbKO
0fHO KonebaHwe (puc. 47,B) 1 TeneoH He
NCKaXXaEeT 3BYK. [OCTOSAHHBIA MarHuT, Kpo-
Me TOro, MOBbILIAET FPOMKOCTb 3BYYaHUs
TenehoHa.

Tenepb pa3bepem Takol BOMPOC: 3a4eM
napainefibHoO rofIoBHbIM Teneg)oHaM Mog-
K/loYatoT 6/10KMPOBOYHBIN KOHAEHcaTop?
KakoBa ero posnb?

AneKTprYecKas eMKOCTb 6/10KMPOBOYHO-
ro KOHAeHcaTopa TakKoBa, YTO 4epe3 Hero
CBOOOAHO NPOXOAAT TOKM BbICOKOW Ya-
CTOTbl, @ TOKam 3BYKOBOW 4acTOTbl OH
OKa3blBAeT 3Ha4UTENIbHOE COMPOTUBIEHME.
TenethoHbl, HAOBOPOT, XOpOLIO Mpony-
CKalOT TOKW 3BYKOBOI 4acTOTbl M OKasbl-
BatOT 60/bLLUOE COMPOTUBIEHWNE TOKaM Bbl-
COKOI 4acToTbl. Ha aToM yuacTke feTek-

Puc. 48. B Touke a pe-
TEKTOPHOW Lenu cocTa-
BASOWME My/bCUPYIO-
Lero Toka pasfenstoT-

;T
‘ 6 - a2
(;.4;; roa;:; TouKe 6 Coeam y _E;—[ngl

TOPHOW Lenn BbICOKOYACTOTHbIA NyNbCu-
pYIOLMA TOK pasgenseTca (Ha puc. 48-B
TOYKE @) Ha COCTaBfAIOLLMe, KOTOpble Aa-
Nlee UayT: BbICOKOYACTOTHasA-yepe3 6/10-
KMPOBOUHbI/i KoHAeHcaTop C6n, a coctas-
NAOLWAan 3BYKOBOW 4acTOTbl-yepe3 Tefne-
thoHbl B. 3atem cocTaBnswowme coeiu-
HAOTCA (Ha puc. 48-B Touke 6) U panee
onsATb UAYT BMECTe.

Ha3HayeHne 6/10KMPOBOYHOIO KOHAEH-
caTopa MOXHO OOBACHUTL eLle Tak. Tene-
(hOH 13-3a MHEPTHOCTU MeMOpaHbl He Mo-
XKeT 0T3bIBaTbC Ha Kaxgbli BblCOKOYa-
CTOTHbI/i MMNYNbC TOKA B [EeTEKTOPHOI
Lenu. 3HaunT, 4TOGLI TeneoH paboTan,
Hag0 Kak-TO  «Cr/lagutb»  BbICOKOYa-
CTOTHbIE WMMY/bChl, «3aMONHUTL» MPO-
BaJibl TOKa MeXAy HUMK. 3Ta 3afada u pe-
LIaeTca C MOMOLLbIO  GIOKMPOBOYHOIO
KOHfeHcaTopa cnefytowmmM obpasom. OT-
[enbHble BbICOKOYACTOTHbIE UMMY/bChI 3a-
psOKAKOT KOHAeHcaTop. B MOMeHTbI Mexay
MMNy/bCaMy  KOHZEHCATOp  paspskaeTcs
yepe3 TesnepoH, 3aMonHAS TakuM 06pa3omM
«MpOoBa/ibl» MEXAy umnynbcamu. B pe-
3y/bTate yepes TeneoH MAET TOK O4HOro
HanpasneHys, HO U3MEHSIOLLMIACS NO Beu-
YMHE CO 3BYKOBOW 4aCTOTON, KOTOPGLIA
1 npeobpasyeTcs UM B 3BYK.

Ewe kopoye 0 ponu 6/0KMPOBOYHOIO
KOHZEHcaTopa MOXHO CKas3aTb TakK: OH
(hUNbTPYET CUIHaN 3BYKOBOM 4YacTOTbl, Bbl-
[eneHHbI ANOLOM, T. €. «OUMLLAET» ero oT
COCTaB/IAIOLLEN PafMoYacTOThl.

Moyemy e [eTEeKTOPHbIA MPUEMHUK pa-
60Tan BO BpeMs Camoro Mepeoro orbita
(cm. puc. 29), korga 610KMPOBOYHOIO KOH-
[leHcaTopa He 6b110? Ero KomneHcuposa-
Jla eMKOCTb, COCpPefjOTOYEHHAs MeXay npo-
BOJAMY LLHYpa U BUTKaMK KaTyLLUEeK Tesne-
()oHOB. HO 3Ta €eMKOCTb 3HauUTeNbHO
MEHbLLE eMKOCTU CrneLyasibHO NOAK/HYae-
MOro KOHZeHcaTopa. B 3aTom cryyae TOK
yepes feTeKTop OyAeT MeHbLUMM, YeM npu
HannumMm 6/1I0KMPOBOYHOTO KOHAEHCaTopa,
M nepefjava crblwHa crnabee. 3TO 0CO6EH-
HO 3aMeTHO Mpu npuemMe OTAANIEHHbIX
CTaHUMWIA.
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KauecTBo paboTbl TeneoHa OLeHNBaOT
rNaBHbIM 06pPa3sOM C TOYKM 3PEHUS €ero
YyBCTBUTE/IbHOCTU - CNOCOBHOCTM  pearu-
poBaTb Ha Cnabble KOMe6aHUs 3neKTpuye-
CKoro Toka. Yem cnabee kone6aHus, Ha
KOTOpbIe OT3blBAeTCS TeNedoH, TEM BbILLE
€ro YyBCTBWTE/IbHOCTb.

UyBCTBMTENBLHOCTL TeneioHa 3aBUCUT
OT YMCna BUTKOB B €ro KaTyLllKax U Kaye-
cTBa MarHvTa. [lBa TenethoHa C COBEPLLEH-
HO OAWHAKOBbIMW MarHWTamu, HO C Ka-
TyWKamu, cofepkawummy HeoauHaKoBOe
YMCNO BUTKOB, Pa3/INyHbl MO YyBCTBUTESIb-
HOCTW. JlyuLUein YyBCTBUTENBHOCTLIO ByaeT
06M1agatb TOT U3 HKUX, B KOTOPOM WCMO/Ib-
30BaHbl KaTyLWKW C 60/bLLIMM YUC/IOM BUT-
KoB. YyBCTBUTENILHOCTL TeflepoHa 3aBUCUT
TaKXKe OT MOJIOKEHWNS MeMbpaHbl OTHOCK-
Te/IbHO MOJIOCHBIX HAKOHEYHUKOB MarHu-
Ta. Hawnydlias 4yBCTBUTENIHOCTL €ro 6y-
JeT B TOM Clyyae, Korga MmembpaHa
HaxoAuTCs OYeHb G6/M3KO K MOJHOCHBIM Ha-
KOHeYHMKaM, Ho, BUOpUPYSA, He npuKacaet-
CA K HUM.

TenedpoHbl MPUHATO NOAPA3fenaTb Ha
BbICOKOOMHble-C GOMbLUMM YMC/IOM BUT-
KOB B KaTyLUKax, U HM3KOOMHble-C OTHO-
CUTENbHO HebO/bLUMM  YAC/IOM  BUTKOB.
[N [0eTeKTOPHOro NpUeMHMKa MpUrofHsbl
TO/MbKO BbICOKOOMHbIE TenetoHbl. KaryLu-
Kn kaxgoro tenegoHa tuna TOH-1, Ha-
npvmep, HaMOTaHbl 3Ma/IMPOBAHHBLIM MPO-
BOJOM TONWMHON 0,06 MM 1 MMeKT no
4000 BuTKOB. VX conpoTunBfeHne MocTosH-
HOMY TOKY OKosi0 2200 Om. 3TO0 umcno,
XapakTepusytoLLiee TenedoHbl, BbllLTaMmno-
BaHO Ha ux Koprnycax. lMockosbKy ABa Te-
NethoHa COedWHeHbl MOCMefoBaTeNlbHO, UX
obLLee conpoTHB/IEHWE MOCTOAHHOMY TOKY
coctasnset 4400 Om. ConpoTuBfieHne mno-
CTOSIHHOMY TOKY HW3KOOMHbIX Te/fied)oHOB,
Hanpumep Tuna TA-56, MOXeT ObITb
50-60 OM. HU3KOOMHble Tefed)oHbl MOX-
HO MCMO/b30BaTb AJ1 HEKOTOPbIX TPaH3u-
CTOPHbLIX MPUEMHUKOB.

Kak rnpoBepuTb MCNPaBHOCTL U YyBCTBU-
TeNbHOCTb TO/I0BHLIX TeneoHoB? [Mpu-

XMW MX K ywam. CMoYM CNHOHOW LwTen-
Ce/lbHble BUMKM Ha KOHLE LUHYpa, a 3aTem
KOCHMCb MMW Apyr Apyra-B TenefoHax
[O/DKEH ObITb CNbIWUEH CMabbliAd LENYOK.
Uem CcuibHee 3TOT LUEMYOK, TEM YyBCTBU-
TesbHee TenegoHbl. Lenukn nonydatorcs
MOTOMY, YTO CMOYEHHbI KOHTaKT MeXay
MEeTa/IMYECKMMIN BWUIKaMU NpeLCcTaBnseT
cob0li OuYeHb cnabblii MCTOUHUK TOKa.

py6o npoBepuTb TenetioHbl MOXHO
C noMowpblo OGaTapen [Ans KapMaHHOro
3NeKTPUYECKOro (hoHapwka. Mpu noaknto-
yeHUM Tene()OHOB K bOaTapee U OTK/HOYe-
HWW OT Hee AO/MKHbI ObITb C/bIWHbI Pe3KKMe
WenyKkn. ECn WenykoB HET, 3Ha4WT, rae-
TO B KaTylkax WM LUHype WMeeTcs
06pbIB WM MNIOXOM KOHTaKT.

rPOMKUA PAAVNOMPUEM

MOLLHOCTb  3NEKTPUUECKNX  KOnebaHui,
BO30Y)XAAOLLMXCA B KOHTYpe MpUEeMHUKa,
oYeHb Mana. Ee goctaTouHo 6biBaeT TOSb-
KO AN paboTbl Takoro 4yBCTBUTE/bHOMO
npuobopa, KakuM SABNAETCA 3MeKTpomar-
HUTHbIN  TeneoH. JIMWb B  WCKIOYM-
TeNbHbIX CAyYasx, KOrga pagmocTaHums
HaxoAuTCA Henoganeky OT MecTa Mmpuema,
Ha BbIX04e AETEKTOPHOr0 MpPUEMHMKa MO-
XeT paboTaTb abOHEHTCKUIA (pagnoTpaHc-
NSILMOHHBIA) FPOMKOroBOpUTENb. B 06bI-
UHbIX XXe YCMOBUSX FPOMKMWIA pagvonpuem
BO3MOXEH TO/IbKO MpW YCWIEHUW CUrHa-
NOB PaAMOCTaHLUWRA, ANa Yero MUCnosb3yT
TPaH3MCTOPbI, UHTErpa/ibHble MUKPOCXEMbI
WU 3NEKTPOHHbIE NaMIbl.

PasnnuatoT ycumMTenM pagnoyacToThl
(YPU) n ycunnTenum 3BYKOBOW 4acTOTbI
(Y34). Kak roBopuT camO Ha3BaHue,
nepsble U3 HUX NPUMEHSIOT ANS YCUNEHWS
MOZY/IMPOBaHHBLIX CWUFHAI0B  PajuocTaH-
UWiA, T.e. 4O TOrO, Kak OHM OyayT npoge-
TEKTUPOBaHbl, a BTOpPble-ANA  YCUNeHus
CUrHaNoB 3BYKOBOW 4acTOThbl, T.e. nocse
[eTekTopa. Ecnn mexay KonebatesibHbIM
KOHTYPOM W [ETEKTOPOM BK/IHOUUTL YCU-
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Puc. 49. CTpyKTypHasi cxemMa NpreMHMKa MPSIMOro YCU/IeHWs, 06ecneunBaioLLero rpoMKmii paguo-

npuem

54



nutens PY, a nocne peTektopa-ycunm-
TeNb 34, TOrga BbIXOLHbIM 3/1EMEHTOM
MPMEMHMKA MOXET ObiTb 60/1ee MOLLHBIN,
uem TeneoH, npeobpasoBatesib Koneba-
HUIi 3BYKOBOIA YaCTOTbI B 3BYK-AMHaMuye-
CKasi rofioBKa rpoOMKOroBOpUTENS.
CTpYKTypHasl cxema Takoro npuemMHM1Ka
nokasaHa Ha puc. 49. ®yHKUUM BXOLHOrO
KonebaTeNlbHOro  KOHTYpa, — AeTeKTopa
I OMHAMUYeCKON ronoBku B rpomkoroBso-
puUTens B 3TOM MPUEMHUKE TaKue e, Kak
M (OYHKUMM aHaNOTMYHLIX UM 3/IEMEHTOB
AETEKTOPHOr0 MpueMHMKa. TONbKO 3/ecChb
rnocne — [AeTekTopa  [AeiicTBylOT  6onee
MOLLHblE KOfiebaHns 3BYKOBOM 4acTOThl,
KOTOpble K TOMY >Xe LOMOJIHUTENIbHO YCu-
nveaet ycunutens 34. [Monyuwuncs pa-
Amoannapar, 06ecneymBaroLLMiA  FPOMKUIA
paguonpueM, B TOM 4uCle OTAANIEHHbIX
BellaTeNbHbIX  CTaHumit.  UyBCTBWTENb-
HOCTb Takoro npmemMH1MKa BO MHOro pas3
BbllLle YYBCTBUTENIbHOCTM [ETEKTOPHOrO.
B npvieMHMKe Takoi CTPYKTypbl npouc-
XOAUT TONbKO OfHO Npeobpa3oBaHue KO-
NebaHWin pagmnoYacToTbl—AeTEKTUPOBAHUE.
[o petekTopa ctout ycunuTens PY, a 3a
[JeTeKTopoM ycunutens 34. |_|pVIeMHI/IKI/I,
B KOTOPbIX MPOMCXOAUT TOMLKO TaKoe
npeobpasoBaHne MPUHATOrO CUrHama, Ha-

3bIBAIOT MPUEMHNKAMI MPSMOTO YCUIIEHNS].
VX XapakTepusytoT YCMOBHOW (hOpMY/IOiA,
B KOTOpO/i [ETeKTOp 0603HAYAIOT NaTUH-
CKO 6YKBOW V, UNCNO KAaCKaJ0B YCUIEHWS
KonebaHuiA  pagMovacToTbl  YKasblBalOT
uMpoin, cTosiwen nepen 3ToW  OYKBOMA,
YMCMO KACKaZOB YCWUMEHWs KonebaHuid 3By-
KOBO YacTOTbl-UMpoii nocne 3TOW
OykBbl. Tak, Hanpumep, B MNpPUEMHMKE
1-V-1 Kpome fieTeKTOpa ecTb OAWH KacKap
ycuneHus  KonebaHuii  pagMovacToThl
W OAVH KacKaf yCWIeHUst KonebaHmin 3sy-
KOBOI 4acToThl.

B MpoCTbIX TPaH3UCTOPHbIX WMAM Nam-
MOBbIX MPUEMHMKAX MOXET He ObITb YCu-
nvteneidi PY, wunmn 34. A B 6onee
CNOXHbIX... Bnpoyem, He 6yaem 3aberatb
Brepes. PasroBop 06 3TOM elle 6yfer.

*

MpYEMHUK TNPSMOTO  yCUeHust  GyaeT
TBOWUM C/eyloLym 3TanoM B 0CBOEH!N pa-
JVONpueMHON annapaTypbl. Ho npexkze
Hafo NOrNy6>Ke «OKYHYThbCA» B 37EMEH-
TapHyl0 MEKTPOTEXHUKY U €€ 3aKOHbI, No-
3HAKOMUTbCA C YCTPONCTBOM W pa60Tom
HEKOTOpbIX JeTaneit n npubopos, 6es Ko-
TOPbIX HEMBICIUM TPOMKWIA  paguonpuem.



BECEOA TMATAA

IKCKYPCUA B IJIEKTPO-
TEXHUNKY

PacckasbiBast B npegplgywmx 6ecegax 06
NCTOPUM 3NEKTPO- U PAANOTEXHWKM, O CyL-
HOCTW paguonepefayn n paboTe NPUEMHU-
ka, S 0OXOAMNCS /UL MOBEPXHOCTHBIM
OObSCHEHMEM TEeX WM WHbIX 3NeKTpuye-
CKWX SIBNEHUA, nNpuberas K aHanorvsm, npu-
mepam. [a u TBOi NpUeMHUK COCTOSN BCe-
r0 13 HECKOMbKUX JeTaneil.

[JanbHeilllee 3HAKOMCTBO ( PagMoTex-
HWKOW, MOHTa>K Gonee CMOXKHbIX paguo-
TEeXHWYeCKUX npubopos W YCTPOWUCTB Mo-
TpebyloT 60/ee LUMPOKMX 3HAHWUA 3NeKTpo-
TEXHUKM U HEKOTOPbIX 3aKOHOB €€, YMEHNS
paccuMTbiBaTb XOTSV Gbl MPOCTbIE 3NlEK-
Tpuueckne uenn. Kpowme Toro, Tebe npu-
JeTCa UMEeTb Aen0 C HOBbIMK, MOKa 4YTO
HE3HAKOMbIMM ~ fieTansMu W npuéopamu,
YCTPOICTBO U MPUHUMN PaboTbl KOTOPbIX
Hago 3HaTb. Mo3aToMy s npegnarao Tebe
B 3TOii Gecefe COBEPLUMTb CBOEOGPa3Hyo
«3KCKYPCUIO» B 3NeKTPOTEXHUKY.

SNEKTPUYECKMA TOK W ErO
OLIEHKA

[o cux mop, XapakTepusysi KO/MYecTBEH-

HOe 3Ha4yeHWe  3NEeKTPUYECKOro  TOKa,
A NMHoraa rnonb3oBa/iCA Takou TEPMWUHOO-
rMen, Kak, Hanpumep, «Ma/bii  TOK»,

56

«B0NbLIOA TOK». Ha mepBbIx nopax Takas
OLleHKa TOKa Kak-TO ycTpavBasia Tebsl, HO
OHa COBEPLUEHHO HenpurofHa Ans Xapak-
TEPUCTUKM TOKA C TOYKW 3peHus paboTbl,
KOTOPYHO OH MOXET BbIMOJHAT.

Korpga mbl rosopum o paboTe ToKa, Nog
3TUM nojgpasyMeBaeMm, 4YTO ero 3Heprus
npeobpasyeTca B KaKON-nMbo WHON BWA
3HEpruu: Tensno, CBET, XUMWUYECKYID WK
MeXaHW4ecKyto 3Hepruio. Yem 60sbLue no-
TOK 3/1IEKTPOHOB, TeM 3HauuTeNibHee TOK
u ero pabota. VIHorga roopsr, «cuna To-
Ka» UAK NPOCTO «TOK». Takum 06pas3om,
C/OBO «TOK» MMeeT fABa 3HauyeHuss. OHO
0003Ha4aeT camo fB/IEHWNE [BVDKEHNA 3M1eK-
TPUYECKMX 3apsA0B B MPOBOAHMKE, a Tak-
e CMYXMT OLEHKON KOMMYecTBa 3NeKTpu-
YecTBa, MPOXOAALLEr0 MO MPOBOAHUKY.

Tok (Mnu cuny TOKa) OLEHMBAKOT Yuc-
JIOM 3/1eKTPOHOB, MPOXOAALMX MO Mpo-
BOLHWKY B TeyeHue 1 c. Yncno ero orpom-
HO. Uepes HWTb Hakana ropsiei namnoy-
KW 3MeKTPUYECKOTO KapMaHHOro dgoHapu-
Ka, HanpumMep, exXeceKyHAHO MpPOoXoauT
okosio  2000000000000000000  3nekTpo-
HOB. BnosiHe MOHATHO, YTO XapakTepu3o-
BaTb TOK KO/IMYECTBOM 3/1EKTPOHOB He-
yO06HO, TaK Kak Mpuwnocs 6bl UMETb
[leNlo ¢ o4YeHb 60MbLUMMK Yyncnamu. 3a egu-
HULLY 3/IEKTPMYECKOr0 TOKa MPUHAT amrep
(cokpawieHHo nuwyT A). Tak ee HasBau
B YeCTb (PpaHLy3CKoro gusmka n matema-
Tvka A. Amnepa (1775- 1836 rr.), n3y4as-
LLUero 3aKOHbl MEXaHWYeCcKOro B3avMOAei-
CTBMA TMPOBOAHUKOB C TOKOM U [pyrue
anekTpuyeckue asneHnsa. Tok 1 A-aTo TOK
TAKOro 3HayeHus, Npy KOTOPOM 4epes ro-
MepeyHoe CeyeHre NpoBOAHUKA 3a 1 ¢ npo-
xoamT  6250000000000000000 3nekTpo-
HOB.

B MaremaTVyecKux BbIpaXKeHUAX TOK
0603Ha4aloT flaTUHCKOM OykBoi | wam
i (unTaeTcd «u»). Hanpumep, nuwyT: | =
=2A v i=05A

Hapagy ¢ amnepom npumMeHsoT 6osee
MefIKne efHMLBI CU/bl TOKa: MUIMamnep
(nuwyT MA), paeHblid 0,001 A, 1 MUKpOam-
nep (nuwyT MKA), pasHbiii 0,000001 A,
nnu 0,001 mA. CneposatensHo, | A paseH
1000 mA unnn 1000000 MKA.

Mpunbopsbl, cnyxawye A9 U3MepeHus
TOKOB, Ha3blBalOT COOTBETCTBEHHO amrep-
MeTpaMy, MW ruamnepMeTpamu,  Mu-
KpoamnepMeTpamu. X BKIKOYAIOT B 3MeK-
TPUYeCKYIo Lenb nocnefoBartenbHo € Mo-
TpebuTenem TOKa. T.e. B pPaspbiB BHELLHEN
uerm (puc. 50). Ha cxemax 3Tu npubopsbl
N3006paKaOT KPYXKaMin C MPUCBOEHHLIMM
UM bykBaMu BHYTpU: A (amrepmeTp), mA
(Munnnamnepmetp) u UA (MUKpoamnep-



Puc. 50. AmnepmeTp (MunanamnepmeTp, Mwu-
KpoamnepMeTp) BKJIOYHAOT B 3/1eKTPUYECKYIO
Lenb nocrnefoBaTeslbHO € NoTpebuTenem ToKa

MeTp), & PAAoOM nNuwyT PA, uTo 03Hauaet
M3MepuTenb ToKa. M3mepuTenbHbIli npu-
60p paccumnTaH Ha TOK He 60/ibLle HEKOTO-
pOro NpefAenbHOro Ans AaHHoro npuéopa.
Mpu6op Heb3A BK/OUATL B LiEMb, B KOTO-
pOIi TeUEeT TOK, NPEBbILLANOLMIA 3TO 3HaYe-
HWe, NHAYe OH MOXET MCMOPTUTHCS.

Y Tebs MOXET BO3HWMKHYTb BOMPOC: Kak
OLIEHWUTb TMEePEMEHHbIA TOK, HampaBneHue
N BENMYMHA KOTOPOrO HenpepbiBHO U3Me-
HAOTCA? [MepemeHHbIA TOK 06bIYHO Oue-
HMBAIOT MO €ro [AeiCTBYHLLEMY 3HAUYEHNIO.
OTO TaKoe 3Ha4yeHWe TOKa, KOTOPOe Co-
OTBETCTBYET MOCTOAHHOMY TOKY, MPOU3BO-
JAawemy Takyto xe paboty. [eiicTeytoLlee
3HauyeHue MepPeMEHHOro TOKa COCTaBnseT
npvmepHo 0,7 amnaMTYHOrO, T.e. Makcu-
Ma/IbHOTO 3HAYEHUS.

SNIEKTPNYECKOE
HUVE

COMPOTUBIIE-

[0BOpPS O MPOBOAHMKAX, Mbl UMEEM B BU-
[y BELIeCTBa, MaTepuasbl 1 MpeXx/ie BCEro
METa/Ibl, OTHOCMTE/ILHO XOPOLLO MPOBO-
aslime Tok. OfHaKo He BCe BeLLeCTBa, Ha-
3blBaeMble MPOBOAHMKAMM, OAMHAKOBO XO-
pOLLUO MPOBOASAT 3MEKTPUUECKUIA TOK, T.e.
OHW, KaK roBOpAT, 0611afaloT HeoAMHAKO-
BO/ MPOBOAMMOCTBIO TOKa. OB6BACHSETCS
3TO TeM, UTO MPU CBOEM [ABMXKEHUM CBO-
60AHble 3NEKTPOHbI CTA/IKMBAOTCS C aTo-
MamyM M MOJieKyNlaMU BeLLEcTBa, MpuyeM
B OfHMX BELIECTBAX aTOMbl W MOMEKY/bI
CWNbHEe MELLAOT [BVKEHWIO 3/IEKTPOHOB,
a B Apyrux MeHblUe. F0BOPSi MHBLIMU CIO-
BamMM, OfHW BELIECTBA OKa3bIBAlOT 3/ek-
TPUYECKOMY TOKY 6OsiblUiee COMpOTUBIE-
HWe, a Apyrve-meHblUee. V3 Bcex Marte-
pvanos, LIVPOKO MNPUMEHSEMbIX B 3/eK-
TPOTEXHUKE U PAfMNOTEXHIKE, HaUMEHbLLee
COMPOTMB/IEHNE  3NIEKTPUUECKOMY  TOKY
OKa3blBaeT Meab. [M03TOMY-TO aneKTpuue-
CKVe MpoBOJa W AenaroT ualle BCero us

mean. Eule MeHbllee COMPOTUBEHUE
MMeeT cepebpo, HO 3TO OYEHb JOPOroi Me-
Tann. XKeneso, alOMUHUIA U pasHble Me-
Ta/NIMYeckme cnnasbl 06/1a8a0T 60MbLLMM
COMPOTMBNEHWEM, T.€. XYALeA 3neKTpo-
NPOBOAUMOCTbHO.

ConpoTmefieHe MNPOBOLHMKA 3aBUCUT
He TO/IbKO OT CBOICTB €ro marepuana, Ho
M OT pasvepa Camoro MpOBOAHMKA.
TONCTbIA NPOBOAHMK 06/1342eT MEHbLUUM
COMPOTUBNEHVEM, YEM TOHKWIA M3 Takoro
e martepuana; KOpoTKuil NPOBOAHWK UMe-
€T MeHblUee COMpOTUBAEHWUE, A/MHHbIA -
6onbLUee, TaK e KakK LUMpoKas U KOopoT-
Kaa Tpyba OKa3blBaeT MeHbluee MpensaT-
CTBME [BWKEHWIO BOAbl, YeM TOHKas
n anvHHas. Kpome TOro, conpoTvB/ieHWe
MEeTa/I/IMYECKOTr0 MPOBOAHUKA 3aBUCUT OT
€ro Temnepartypbl: YeM HUKe TemnepaTtypa
MPOBOAHMKA, TeM MeHbLUe ero CorpoTu-
BJIEHVE.

3a efuHULY 3NEeKTPUYECKOro ConpoTu-
B/IEHWA MPUHAT oM (MuwyT OM)-Mo ume-
HU Hemeukoro tusmka . Oma. ConpoTtu-
BfeHne | OM CpaBHUTE/IbHO HebOosbLLas
3NleKTpUYeckas BenMunHa. Takoe CornpoTu-
B/IeH/Ee TOKY OKas3blBaeT, Harnpumep, oTpe-
30K MeJHOro MpoBoja  AMaMeTpoMm
0,15 MM n pg/mHoin 1 M. ConpoTuBAeHWE
HUTW Hakana amrnoYvykn KapMaHHOrO 3/eK-
Tpuyeckoro ¢oHaps okono 10 Om, Harpe-
BAaTE/IbHOIO 3/1EMEHTA 3NEKTPONIUTKA  He-
CKO/IbKO [ecATKOB OM. B pagmoTexHuke
yalle NpuxoanTCA MMeTb Aeno ¢ 60/bLu-
MU, YeM OM WJIN HECKOJIbKO [eCATKOB OM,
conpoTtueneHnaMu. ConpoTuBIEHNE BbLICO-
KOOMHOro TefedoHa, Hanpumep, 60/bLue
2000 OMm; conpoTuBfieHNe MNOJYMNPOBOLHU-
KOBOrO AM0ja, BK/IHOYEHHOro B He nporny-
CKaloLWeM TOK HanpasfneHnW, HecKosIbKo
COTEH ThICAY OM. 3Haellb, Kakoe COMpoTw-
B/IEHWE 3/IEKTPUYECKOMY TOKY OKa3blBaeT
TBOE Teno? Ot 1000 go 20000 Om. A co-
MPOTWB/IEHVE  PE3VCTOPOB-CreLnanbHbIX
feTaneli, 0 KOTOPbIX A 6yay elle roBopuTb
B 3TOli 6eceae, MOTryT 6bITb 4O HECKOMIbKMX
MWIMOHOB OM W 6onblle. 3T feTanu,
KaK Tbl YXe 3Haellb (No puc. 33), Ha cxe-
Max 00603HayaloT B BUAE MPAMOYrofbHU-
KOB.

B maremaTtnyeckux gopMynax conpoTtu-
B/IEHME 0003HAYaOT TATUHCKOA OYKBOW R.
Taky'o e 6ykBy CTaBAT U BO3/e rpaguye-
CKMX 0603HaueHUli Pe3CTOPOB Ha CXeMax.

Ona BbipaxxeHWs 6ONbLINX COMpPOTKBIIE-
HUA  PEe3nCTOPOB' WCMONb3yT  Bonee
KpynHble efNHWLbI: KUI00M (COKpaLLeHHO
nuwyT KOM), paBHbliA 1000 OM, 1 Meraom
(cokpawieHHo nuwyt  MOM), paBHbIit
1000000 Om, nan 1000 KOMm.
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ConpoTuB/eHNs NPOBOAHUKOB, 3M1EKTPU-
UeCKMX Lieneid, pe3ncTOpoB UM APYrux Ae-
Taneli U3MepsoT CrneunaibHbIMM Npubo-
pamu, UMeHyeMbiMM ommeTpamu. Ha cxe-
Max OMMETP 0603Ha4YalT  KPYXKKOM
C rpeyeckoii 6yksoii O (omera) BHYTPW.

SNNEKTPNYECKOE HATMPAXXEHWE

3a efiVHNLY 3NEKTPUYECKOrO HampshKeHUs,
anekTpoasmxylleid cunbl (SAC) npuHAT
BOMbT (B YECTb WTANIbAHCKOIO (PM3nka
A. Bonbta). B dopmynax HanpsbkeHue
0603HavaloT natuHckon Oykeori U  (uu-
TaeTCs «y»), a caMy eAuMHULY Hanpske-
HMA-BONbT-OyKBOM B. Hanpumep, nu-
wyt: U=45B; U=220B. EgnHuua
BO/IbT XapaKTepU3yeT HaMpsHKeHWe Ha KOH-
Lax NPOBOAHMKA, Y4YacTKe 3NeKTPUYECKON
Lenn waM nontocax UCToYHMKa Toka. Ha-
nps>keHue 1 B-3TO Takad anekTpuyeckas
BE/IMYMHA, KOTOpPas B NPOBOAHWKE COMpPO-
TuBneHremM 1 OM cO34aeT TOK, PaBHbINA
LA

Barapes 3336/1, npegHasHayeHHasd ans
M0CKOr0  KapMaHHOr0  3M1eKTPUYECKOoro
(hoHaps, Kak Tbl YXe 3Haellb, COCTOUT M3
TPexX 371EMEHTOB, COeAMHEHHbIX MOCMefoBa-
TenbHO. Ha 3TukeTke 6artapeM MOXHO
npoyuTaTh, YTO ee Hanps>keHue 4,5 B. 3Ha-
YUT, HAMpsHKEHME KaKAOro W3 3/1eMEHTOB
batapem 15 B. HanpsxeHne 6aTapem
«KpoHa» 9 B, a HanpsXeHve 3neKTpoocse-
TUTENbHON CeTU MOXeT ObITb 127 wm
220 B.

HanpspkeHre M3MepsAloT BOAbTMETPOM,
nogkntoyas npubop OAHOMMEHHLIMU 3a-
XVMaMK K NoJirocam UCTOUYHWMKA TOKa Wn
napannefibHO y4acTKy Lenu, pesnctopy
WM OPYroin Harpyske, Ha KOTOPOI Heob-
XOAMMO W3MEPUTL JENCTBYHOLLEE HA Heil
HanpsbkeHue (puc. 51). Ha cxemax BOSbT-
MeTp 0603Ha4vatoT naTuHCKol 6yksoid U

y
rdk
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Puc. 51. BonbTMeTp NogKNOYaOT napasenb-
HO Harpyske Winm UCTOYHWKY TOKa, MUTAIOLLIEro
3M1EKTPUYECKYIO LieMb
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B KpyXKe, a pagoM-PU. [na oueHkn Ha-
NPSHKEHUs MPUMEHSIOT 1 60Nee KPymHyHo
eAnHULY-K1IoBoNbT  (nuwyTt  KB), co-
otBeTcTBytOWy0 1000 B, a Takke 6onee
MefIKVe  efuHWLbI- MUIAMBONLT  (MULLYT
mMB), paBHbii 0,001 B, 1 MMKPOBOMLT (MK-
wyT MKB), paBHbiin 0,001 MB. 3Tn Hanps-
XEeHUs W3MEepPAIOT COOTBETCTBEHHO KW/o-
BO/bTMETPamMy, MWINMBO/bTMETpamMu
N MUKPOBO/bTMeTpamu. Takue npubopsl,
KaK 1 BOSIbTMETPbI, MOAKIHOYAIOT napal-
NefIbHO UCTOYHMKAM TOKa WM y4yacTKam
Lieneii, Ha KOTOpbIX HAZo M3MEepUTb Hanps-
XeHue.

BbIICHUM Tenepb, B YeM pasHULA MOHA-
TUA «HaMNPSHKEHME» W «3/IEKTPOABUKYLLAS
cuna».

DNEKTPOABIKYLLE/  CUMON  Ha3blBAKOT
HanpskeHve, Oe/CTBYIOLLee MeXay Mosto-
CaMW WCTOYHMKA TOKa, MOKa K HEMy He
MOAK/MOYEHA BHELUHAS  Lienb-Harpyska,
HanpvMep famnoyka HakaivMBaHWA Wn
pesuctop. Kak To/ibKo ByaeT noaknoveHa
BHELUHSAA LeMb U B Hell BOSHUKHET TOK, Ha-
MPsXXEHVe MeXay MNoncaMy WCTOYHMKA
TOKa CTaHeT MeHblue. Tak, Harpumep,
HOBLI He ObIBLUMIA ewe B YNOTPEOeHNN
ra/lbBaHNYecKuii anemeHT umeet SAC He
MeHee 15 B. lNpu nogknoyeHUn K Hemy
Harpy3ku Hanps>keHue Ha ero roJsrocax
CTAHOBUTCA paBHbIM npumMepHo 1,3-1,4 B.
Mo Mepe pacxofoBaHWs 3HEPTUN 3NleMeHTa
Ha MUTaHWe BHELUHel Lienu ero Hanpspke-
HWe TMOCTeNeHHO YMeHbLUAeTCA. JemMeHT
cumTaeTcd paspAaMBLUMMCA W, CNefoBa-
TeNbHO, HErO4HbIM A1 JaNbHEeALWero npu-
MEHEHWS, KOrfa HamnpsXKeHWe CHUXaeTca
no 0,7 B, xotd, ecnn OTKIHOYUTL BHeLU-
HIOHO Lenb, ero 3 C 6yaeT 60/bLIe 3TOro
HanpsHXXeHNs.

A Kak OLEHMBaIOT MepemMeHHOoe Hanps-
»KeHre? Korpa rosopsTt 0 nepeMeHHOM Ha-
MPSHKEHWN, HAMPUMeEP O HamnPsHXKEHWUN 3/eK-
TPOOCBETUTENBHO CETW, TO MMEIOT B BUAY
ero [JeicTBylOLLEe 3HaYeHWe, COCTaBMAHO-
LLee NPUMEPHO, Kak U JeiCTBYIOLLEe 3Ha-
YeHue nepemeHHoro Toka, 0,7 amnanTyg-
HOro 3HAYEeHMA HaMpsKEHUS.

3AKOH OMA

Ha puc. 52 nokasaHa cxema 3HaKOMO Te-
6e nNpocTeiLwein aneKTpMyeckoi Lenu. 3Ta
3aMKHyTas Lienb COCTOUT M3 TPeX 3NeMeH-
TOB: WCTOYHMKA HanpshkeHus-6atapeu
GB, notpebutens Toka-Harpyskm R, Ko-
TOPOI MOXeT ObITb, HanpuMep, HUTb Ha-
Kana aM1eKTPUYeCKOn namnbl Wan  pesu-
CTOpP, W MPOBOAHMKOB, COEAVHSIOLLMX WC-



ZL+ Pwuc. 52. TpocTeii-
rn TAg  wasa snekTpuyeckas
III | uenb

TOUHMK HampshKeHUs C Harpyskoi. Mexay
MpounM, eciiv 3Ty Uenb [OMNOMHUTL Bbl-
K/royaTenieM, TO NMOMYYUTCS MOSHAA CXema
KapMaHHOro 3/1eKTPUYECKOro oHaps.
Harpyska R, o6nagarowas onpege-
NIeHHbIM  COMPOTWB/IEHWEM,  AB/SETCA
Yy4acTKOM Lenu. 3HayeHVe TOKa Ha 3TOM
yyacTKe Lenu 3aBUCWUT OT [eliCTBYIOLLEro
Ha HeM HanpsXXeHWs W ero CconpoTuBe-
HUA: YeM GOMbLUE HAMPSKEHWE Y MeHbLLe
COMPOTUB/EHNE, TeM BOMbLLUMM TOK 6yaeT
MATW NO y4yacTKy uenu. 3Ta 3aBUCMMOCTb
TOKA OT HanpsXXeHWs W COMPOTUB/EHUA
BbIPXKAETCA CreaytoLlein hopmynoii:

I =UIR,

roe 1-TOK, BbIP@KEHHLIA B amnepax, A;
U-HanpsbkeHne B BonbTax, B; R-conpo-
TuBneHve B omax, OM. Yntaerca aTto ma-
TEMaTMYeCKOe  BbIpaXEHWe Tak:  TOK
B y4yaCTKe LEmU MpsAMO MNPOMOpLMOHaeH
HanNPSA>KEHW0 Ha Hem W oBpaTHO nponop-
LMOHasIEH ero COnpoTMBeHWI0. TO OCHOB-
HOW 3aKOH 3MIEKTPOTEXHWKW, UMEHYEeMbIi
3akoHoM Owma (no chamunumu . Oma), ans
yyacTka 3MeKTPUYECKOR Lenu.

3akoH Oma MOXXHO 3anucartb elle Tak:

U=IR wm R=UI

Mcnonb3ysa 3akoH Oma, MOXKHO Mo ABYM
M3BECTHLIM 3/1EKTPUYECKUM BENUYMHAM Y3-
HaTb HEW3BECTHYIO TPeTblo. BOT Heckosb-
KO MPVYMEepoB MPaKTUYeCKoro NnpuMeHeHus
3aKoHa Owma.

MepBbiii  npumep. Ha yuyacTke uenw,
obnagatowiem conpotmeieHneM 5 Om,
JeicTByeT HanpshxeHwe 25 B. Hago ysHaTb
3HauyeHMe TOKa Ha 3TOM Y4aCTKe Lenw.

Pewwenne: 1 =U/R=25/5=5 A

BTopoii npumep. Ha yvacTke uenu peid-
CTBYeT HanpskeHue 12 B, co3gasas B HeM
TOK, paBHbIn 20 MA. KakoBo conpoTusne-
HWe 3TOro y4actka uenu?

Mpexxae Bcero Tok 20 MA HYXHO BbIpa-
3UTb B aMmnepax. 1o 6ynet 0,02 A. Torga
R = U/l = 12/0,02 = 600 Om.

TpeTwii npumep. Yepes yuacTok Lenw
conpoTtuenieHnem 10 KOM  TeyeT  TOK
20 MA. KakoBO HampsbkeHue, AeliCcTBYHO-
LLiee Ha 3TOM yyacTke uenu?

30ecb, Kak v B npegployLiem npumMepe,
TOK [O/DKEH ObiTb BbIP&XXEH B amrepax
(20 mA = 0,02 A), a COMNpoTKB/EHME

B oMax (10 kOm = 10000 Om). Cneposa-
TensHo, U = IR = 0,02-10000 = 200 B.

Ha uokone namnbl HakaivBaHWA Mno-
CKOr0 KapmMaHHOro (oHaps BbILLITaMNoOBa-
Ho: 0,28 A n 35B. O 4em roBopsaT 3TN
cBegeHus? O TOM, 4TO flamroyvka 6yget
HOPM&IbHO CBETUTLCA npu Toke 0,28 A,
KOTOpbI/i 06YCNOBIMBAETCA HaMpsHKEHUEM
3.5 B. lMNonb3yacb 3akoHoM Oma, HETpya-
HO MoAcuYuTaTh, YTO HaKaleHHas HUTb
NaMroykn WMeeT CoMnpoTuB/eHne R =
= U/l =35/0,28 = 12,5 Om.

370, NOAYepKuBal0, CONPOTUBNEHWNE Ha-
Ka/IeHHOW HWUTW NaMmnoyky. A ConpoTueIe-
HUE OCTbIBLUEA HWUTWU 3HAYNTENbHO MEHb-
Lue.

3akoH Oma cnpasef/IMB He TO/bKO A/14
yyacTKa, HO W A/1st BCell 3/IEKTPUYECKON Lie-
nu. B aTom cnyyae B 3HayeHne R nopcta-
B/IIETCA CYMMapHOe COMPOTUBAIEHNE BCeX
3/IEMEHTOB Lienu, B TOM YUCTE U BHYTPEH-
Hee COMPOTUB/IEHNE UCTOYHMKA ToKa. Of-
HaKo Mpu MpPOCTeMLUMX pacyeTax Lenen
06bI4HO MpeHebperaldT CONPOTUB/EHMEM
COEMHUTENbHBIX NMPOBOAHUKOB W BHYTPEH-
HAM COMPOTWB/IEHNEM WCTOYHMKA TOKa.
B cBA3N C aTUM MpuBedy elle oavH npu-
mep. HanpsbkeHune 31eKTPOOCBETUTENbHOM
cetn 220 B. Kakoil TOK MOTeYeT B Lenu,
€C/IM  COMPOTWB/IEHWE Harpy3ky pasBHO
1000 Om? PeLueHue: I = —
=220/1000 = 0,22 A. TpumepHO  Takoi
TOK MOTPe6/seT 3MEKTPUYECKUI MAsIbHUK.

Bcemy aTumu hopmMynamu, BbiTeKaroLwy-
MW 13 3aKoHa OMa, MOXKHO M0J1b30BaThCA
M ONA pacuyeTa Leneii NepemMeHHOro TOKa,
HO NPW YCNOBWUW, €CNN B LIEMAX HET KaTty-
LUeK VHAYKTUBHOCTW W KOHAEHCATOpOB.

Tenepb pacCMOTPUM TakKoW BOMPOC: Kak
BNNAET HA TOK PE3UCTOp, BK/IKOYAEMBINA
B Lienb MocnefoBaTenbHO C Harpyskoi mnu
napannenbHo ein?

Pasbepem Takoi npumep. Y Hac MMeeT-
CA NIaMMOYKa OT KPYI/ioro 3/1eKTPUYECKOro
(hoHaps, paccumTaHHad Ha HanpsXeHue
25 B n TOK 0,075 A. MOXHO N nuTaTb
3Ty namnouky oT 6aTapen 3336/1, Havasb-
HOe HanpsbkeHue koTtopoii 4,5 B? HeTpya-
HO rMofcuutaTb, YTO HaKaJeHHas HUTb
37Ol TAaMMNOYKN MMEET COMPOTUBEHNE He-
MHoOrum 6onbLue 30 OM. Ecim e nuTathb
ee OT cBexeil Gatapenm 3336J/1, TO uepes
HWUTb Hakana nammnoykuy, rno 3akoHy Owma,
MoigeT TOK, MOYTU BABOE MpEBblLLIAtO-
WM TOT TOK, HA KOTOPbIA OHa paccyuTa-
Ha. Takoli neperpyskn HWUTb He BbIAEPXUT,
OHa nepekanuTca u paspywutca. Ho aTy
NaMnoYyKy BCe Xe MOXXHO nuTaTb OT b6ara-
pen 336/1, ecnu nocnegosartenisHO B Lenb
BK/IOUYNTL [06aBOYHLIA PE3NCTOP COMpo-
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Puc. 53. [lo6aBOYHbI PE3NCTOP, BKJ/IHOUEHHbII
B Lenb, OrpaHnyMBaeT TOK B 3TOW Lenu

rmeneHnem 25 OM, Kak 3TO NOKasaHO Ha
puc. 53. B 3aTtom cnydae o6Llee conpoTu-
BfIeHMe BHeLUHel uenu 6yneT paBHO npu-
MepHo 55 Om, T1.e. 30 Om-conpoTuBIie-
HWe HUTKU namnoykn H natoc 25 OM-co-
MpoTMBNEHVEe [06aBOYHOro pesuctopa R.
B uenu, cneposaTenbHO, MNOTEYET TOK,
paBHblii nMpumepHo 0,08 A, T.e. noutn Ta-
KOV )Xe, Ha KOTOPbI paccynTaHa HUTb Ha-
Kafa flaMnoyvkn. 3Ty NaMnoyky MOXHO
nuTaTb OT 6aTapenm U C 6Gosee BbICOKUM
HarnpsXeHWeM W faxe OT 3/1EKTPOOCBETU-
TEeNIbHOM CeTW, eciM NogobpaTb pPesucTop
COOTBETCTBYIOLLETO COMPOTUBIEHMS.

B 3Tom npumepe [06aBOYHbIA pe3ncTop
OrpaHNYMBaeT TOK B LEMNW [0 HYXHOro
HaMm 3HayeHus. Uem 6GonbLue bygeT ero co-
MPOTWUB/IEHNE, TeM MeHblue Oy[eT U TOK
B Uenu. B gaHHOM cnyyae B Uenb 6bino
BK/TIOYEHO M0C/NefoBaTe/lbHO 4Ba COnpoTyH-
B/IEHUA: COMPOTUB/IEHNE HUTU NaMMOYKM
W CONpPOTWB/EHWE pe3ucTopa. A npu no-
CrefioBaTe/lbHOM COeIMHEHUW COMpPOTUBIE-
HUA TOK OAMHAKOB BO BCEX TOYKAax LEMu.
MOXHO BK/HOYaTb amrepmeTp B /106YI0
TOUKY Lenu, u BCOLY OH OyfeT Mnokasbl-
BaTb OAHO 3HayeHWe. DTO AB/IEHUE MOXKHO
CpPaBHUTbL C NMOTOKOM BOAbI B peke. Pycno
PEKM Ha PasfINYHbIX Y4acTKax MOXET ObITb
LUIMPOKMM WIN Y3KUM, TNTYGOKUM UK Mest-
KnM. OfHaKo 3a onpeferneHHbI MPOMeXXy-
TOK BpEMEHW Yepe3 TMOMepeyHoe CeyeHwue
Noboro yyactka pycna peku Bcerga npo-
XOOUT OAMHaKOBOE KONWYECTBO BOABI.

J06aBouHbIi  pe3ncTop, BK/IHOYAEMbIl
B Lenmb MOCNefoBaTe/lbHO C Harpyskoi
(kaK, Hanpumep, Ha puc. 53), MOXHO pac-
CMaTpuMBaTb KakK pe3nucTop, «racalwii»
YacTb HaNPSXXEHWS, AEelCTBYIOLLErO B LieMu.
HanpshxeHne, KkoTopoe racutca goba-
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BOYHbLIM PE3NCTOPOM WK, KaK TOBOPAT,
nafaet Ha HeMm, BygeT TeM 60/bLUMM, YeM
60/1bLLe CONPOTUBNEHNE 3TOrO Pe3ncTopa.
3Has TOK M cOnpoTvBieHMe [06aBOYHOr0
pesucTopa, MafeHne HanpsKeHWs Ha Hem
Nerko nofcunTath No 3HaKoMoli Tebe op-
myne U = IR. 3gecs U-nageHve Hanpsxe-
Hug, B; 1-Tok B uenu, A; R-conpoTus/e-
HUe [06aBOYHOrO pesuctopa, OMm.

MpYMeHUTENBHO K Hallemy Mpumepy
pesuctop R (puc. 53) noracun U36bITOK
HanNpPs>KeHUS: U—IR=0,08'25=28B.
OcTa/lbHOe HampsixeHve 6Gartapen, paBHOE
npuénusntensHo 2,5 B, nagano Ha HWUTK
NaMroYKM.

HeobxoavmMoe conpoTuB/IeHWE Pe3ncTo-
pa MOXHO HaiiTu Mo APYroi 3HaKOMOi Te-
6e dopmyne R = U/I, rae R-nckomoe co-
npoTMB/eHne  [06aBOYHOIO  Pe3ncTopa,
Owm; U-Hanps»keHWe, KOTOpoe Heobxoau-
MO noracutb, B; I-Tok B uenun, A. [nsa
Hallero npvmepa (puc. 53) conpoTueeHue
[06aBOYHOIO  pe3uctopa paBHO: R =
=U/1 =2/0,0751527 OM.  N3meHsis  co-
MPOTUB/IEHNE, MOXHO YMeHbLUaTb WK
yBeNMUMBATL Hanps>KeHWe, KOTOpoe na-
[aeT Ha [06aBOYHOM pe3nCTope, U TakuM
06pa3om perynvpoBatb TOK B LeMNu.

Ho po6aBouHbIii pe3ucTtop R B Takoi
LIen MOXET ObITb NMEepPEMEHHbIM, T.e. pesu-
CTOPOM, COMPOTUB/IEHNE KOTOPOIO MOXHO
n3MeHaTb (puc. 54). B aTom cnydae ¢ no-
MOLLIbIO [BUXKKA PE3MCTOpa MOXKHO MaB-
HO W3MEHATb Hanps>keHwe, MOABOAUMOE
K Harpyske H, a 3HauuT, NnnaBHO perymm-
poBaTb TOK, NPOTeKaloWwmii Yepes 3Ty Ha-
rpysky. BKOYeHHbIA Takum  06pasom
MepeMeHHbIA Pe3nCTOp HasblBalOT peocTa-
TOM. C NOMOLLBI0 PeoCTaToB PerynmpyroT
TOKM B LENAX MPUEMHUKOB W YCUNMTENEA.
Bo MHOrux KuHOTeaTpax peocTarbl MC-
Nosb3yroT A8 NMaBHOro rawleHus ceeTa
B 3pUTE/ILHOM 3asie.

Ectb, ogHako, u Apyroid crnocob nog-
K/TIOYEHNA HArpysKMm K WCTOYHMKY TOKa
C M3ObITOYHLIM HarpsXeHNeM-ToXe C Mo-
MOLLUBIO  MepeMeHHOro  pesucropa, HO
BK/IIOYEHHOIO TMOTEHLMOMETPOM, T.e. fe-
JINTENIEM HAMPSXXEHWS, KaK MOKa3aHo Ha

H 8,68B5A

r-O

- |
— A
R=WOm
——— i/\l_]_|:____

BB b,5B

Puc. 54. PerynupoBaHve TOKa B LUenu C Mo-
MOLLIbIO pe3ncTopa
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Puc 55 PerynvpoBaHue HanpsXeHUs Ha Ha-
rpyske R2 uenu ¢ NOMOLLbIO MepemMeHHOro pe-
3ucTtopa R1

puc. 55. 3gecb R1  pe3ncTop, BK/IHOYEHHbIT
NnoTeHUMOMeTpoM, a R2-Harpyska, KOTO-
poil MOXET ObITb Ta >Xe Namnoyka Haka-
NMBaHWA WM KakoW-TO [Apyroi npubop.
Ha pesuctope R1 npoucxogut nageHue
HanpsXeHWs NCTOYHMKA TOKa, KOTOPOe Ya-
CTUYHO WAW MONHOCTbKO MOXET 6bITb Mo-
JaHo K Harpyske R2. Korga gBw»Kok pe-
3MCTOpPa HaxXOAWUTCA B KPaWHEM HWDKHEM
MOMOXEHWUWN, K Harpyske HarpsikeHve BO-
obLe He nojgaetca (eciv 3TO N1aMMNOYKA,
OHa ropetb He 6yget). o mepe nepeme-
LeHs [BMXKKA pe3ncTopa BBEPX Mbl Oy-
[eM nofasaTb BCe 6OOJiblLEe HanpsKeHue
K Harpyske R2 (ecnm 370 namnouka, ee
HWUTb OyJeT HakanueaTtbes). Korga xe asu-
XOK pe3uctopa R1 OKaxeTcs B KpaiiHem
BEPXHEM MOMOXKeHUN, K Harpyske R2 6yget
MofaHO BCe HarnpsbkeHue WMCTOYHMKA TOKa
(ecnm R2-namnoyka KapmaHHOro oHaps,
a HanpskeHWe UCTOYHMKA TOka 60/bLUOE,
HWTb NTAMMOYKY NEPeropmt). MOXHO Onbl-
THbIM MYTEM HaUTU TakKoe MOJIOXKEHME
[BVXXKa MepeMeHHOro pesucropa, npu Ko-
TOPOM K Harpyske 6ygeT mojaHo Heobxo-
LMMOe el HampsPKEHNe.

MepemeHHble pPe3nCTopbl, BK/IHOYAEMble
MOTEHLMOMETPAMK, LUMPOKO WCMOMb3YHT
[NA perynMpoBaHns rpoOMKOCTM B MPUEM-
HMKax n ycunutensx 34.

Pe3ncTop MOXeT ObITb HEernocpeAcTBeH-
HO TMOAKMIOYEH MapannensHO  Harpyske.
B TakoM criyyae TOK Ha 3TOM y4acTke Le-
N1 pasBeTBNISETCA U WAET ABYMs napan-
NeNbHbIMU NYTAMU: Yepe3 J06aBOYHbLIN pe-
3UCTOP M OCHOBHYH Harpysky. Hau6onb-
WA TOK GyfeT B BETBM C HavMMeHbLUUM
conpoTueneHveM. CymMMa ke TOKOB 06enx
BeTBell OyaeT paBHa TOKY, pacxofyemMomy
Ha NUTaHWe BHELUHeM Lenw.

K napannensHomy coefuiHeHuo npube-
raloT B TeX Ciyyasx, Korja Hafo OrpaHu-
UMTb TOK He BO BCeil Lienu, Kak rnpuv nocne-
[lOBaTeNlbHOM  BK/HOYeHUM  [06aBOYHOro
pesucTopa, a TONMbKO B KaKOM-TO Y4yacTke
ee. [lo6aBOYHbIE PE3NCTOPbI MOAK/IHOYAIOT,
Harnpumep, napaiiensHo MUnnaMnepme-
Tpam, YT06bl UMW MOXHO 6bII0 M3MEPSTH
6onbluve TOKW. Takue pesncTopbl Hasbl-
BAlOT LUYHTUPYIOWMMU WK LUYHTaMW.
CnoBo LWYHT 03HA4aeT «OTBETB/EHMEY.

VMHOYKTUBHOE COIMNPOTUBIEHUE

B uenu nepeMeHHOro TOKa Ha 3Ha4eHue
TOKa BAMSET He TOMbKO COMPOTMBEHUE
MPOBOAHMKA, BK/OYEHHOTO B LeMb, HO
W ero WHAYKTMBHOCTb. [MO3TOMYy B Lensx
MEPEMEHHOr0 TOKa pasnyatoT TakK Hasbl-
BaeMOe OMMWYECKOE WM aKTUBHOE COMpo-
TUBNEHVE, OMpefenseMoe CBOWCTBAMM Ma-
Tepuasa NpPoBOAHMKA, W WHAYKTMWBHOE CO-
NPOTMBAEHNE, OMpeaenseMoe  WHAYKTUB-
HOCTbIO NpoBOAHMKa. MPAMOIA NPOBOAHMK
06nagaeT CpaBHWUTENbHO HEBOMbLUOA WH-
OYKTUBHOCTbIO. HO ecnn 3TOT MpOBOAHMK
CBEPHYTb B KaTYLUKy, ero WHAYKTVBHOCTb
yBenuuutca. [pu aTOM yBEIMUWUTCS W CO-
MPOTUB/IEHNE, OKa3blBAEMOE WM MepeMeH-
HOMY TOKY,-TOK B LENy YMEHbLUMTCA.
C yBenMYeHMEM 4acTOTbl TOKA WHAYKTMB-
HOE COMPOTMB/IEHNE KATYLUKVU TOXe YBem-
UMBAETCH.

3anoMHu: COMpOTUBEHNE KATYLIKN WH-
OYKTWBHOCTU MNepeMeHHOMy TOKy BO3pa-
CTaeT C YBEMYEHWEM €e WHAYKTMBHOCTU
M 4aCTOTbl NPOXOAALLEr0 MO Heli ToOKa.
3TO CBOIWCTBO  KAaTYLUKU  UCMOMb3YHOT
B Pa3fUYHbIX LensAxX MNPUEMHMKOB, KOrfa
TpebyeTcA OrpaHNyYnNTb TOK BbICOKOW Ya-
CTOTbl UMW BbIAEUTbL KOMebaHWA BbICOKOM
4acTOTbl, B BbINPAMUTENAX MEPEMEHHOr0
TOKa U BO MHOIUX APYrux chy4yasx, ¢ Ko-
TOpbIMK Tebe NPUAETCSH MOCTOAHHO CTan-
KMBATbCA Ha MPaKTUKe.

EOvHMLEA  MHAYKTMBHOCTWM  ABNseTCA
respu ("H). NHgykTnBHOCTBIO 1 H 06na-
[aeT Takasd KaTyllka, y KOTOpPOiA mpu un3-
MEHEHUM TOKa B Hell Ha | A B TeueHue 1 ¢
passusaetca OAC camouMHAyKUMW, pas-
Has 1B. 3TOi eaMHMUER Nonib3ykoTea ans
onpegeneHus  WHAYKTUBHOCTU  KaTyLLEK,
KOTOpble BK/IOYAIOT B LENU TOKOB 3BYKO-
BON 4acTOTbl. WHAYKTMBHOCTb KaTyLLeK,
NCMOMb3yeMbIX B KOfiebaTe/lbHbIX KOHTY-
pax, U3MepatoT B ThICAYHbIX JOMAX TEHpW,
Ha3bIBaeMbIX MUAAUTEHpU (MITH), nan ewe
B ThICAYY pa3 MeHbLUER eanHNLER" MMKpPO-
reHpu (MKIH).

MOWHOCTb 1 PABOTA TOKA

Ha HarpeB HWTM Hakana 3M1eKTPUYECKON
WM 3NEKTPOHHOW Namnbl, 37EKTPONas/ib-
HWKa, 3NEKTPOMAUTKM UAWN MHOTO mpubopa
3aTpaynBaeTCsl  HEKOTOPOE  KOMWYECTBO
3M1IEKTPO3HEPTN. DTy 3HEPTUIo, OTAaBae-
MY WCTOYHUKOM TOKa (MM MOMYYaemyto
OT Hero Harpyskoii) B TeueHue Ic, Hasbl-
BAalOT MOLLHOCTBbIO TOKa. 33 efuHuLy
MOLLHOCTW TOKa MpuHAT BatT (BT). Batr-
3TO MOLLHOCTb, KOTOPYI PasBMBAET MO-
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CTOSHHbIA TOK 1A npu Hanpsbkenun 1B.
B thopmynax MOLLHOCTb TOKa 0603HavatoT
NaTUHCKON O6ykBOM P (4nTaeTca  «nax).
DNeKTPMYECKy0 MOLLHOCTL B BartTax Mo-
NYYaloT YMHOXEHWMEM HanpsHKeHWs B BOJIb-
TaX Ha TOK B amnepax, T.e.

P=U L

Ecnun, Hanpumep, MCTOYHMK MNOCTOSHHO-
ro ToKa HanpskeHuem 4,5 B co3gaer B Le-
mm Tok 0,1 A, TO MOLHOCTb TOKa Oyaer:
P=U'1=45-01=045B1.  [onb3yscb
3TOl (popmynom MOXHO, Hanpuwvep, noa-
CYMTaTh MOLLHOCT, I'IOTpe6ﬂFIeMyIO nam-
MOYKOA MJIOCKOTO KapMaHHOTO (hoHaps,
ecnn 3,5 B ymHOXUTL Ha 0,28 A. TMony4yum
okosio 1 Br.

V3meHuB 3Ty chopmyny Tak: | =P/U,
MOXXHO Y3HaTb TOK, MPOTEKaroLmMin Yepes
ANEKTPUYECKMIA r|p|/|6op, €CNM  U3BECTHBI
noTpebnsemMas UM MOLLHOCTb W MOABOAM-
MOe K Hemy HanpsbkeHve. Kakos, Hampu-
Mep, TOK, WAYLWIA 4epe3 3NeKTPUUeCcKuii
NasNbHWUK, eCNM U3BECTHO, YTO MPU Hanps-
XeHun 220 B OH I'IOTpe6}'IFIET MOLLLHOCTb
40 BT?

I=P/U =40/220 ~0,18 A.

Ecnv n3BecTHbl TOK W COMPOTUB/EHUE
LIeny, HO Hen3BeCTHO HanpshKeHve, MOLL-
HOCTb MOXHO NOACYUUTATb MO TakoW ¢op-
myne: P =12R. Korga e W3BeCTHbl Ha-
npsbkeHue, AelicTBytoLLee B Lienu, 1 conpo-
TUBMEHWEe 3TOW LUenu, TO AN nogcyeTa
MOLLHOCTM WCMOMb3YIOT Takylo (opMyIy:
P = U2/R.

Ho BaTT-CpaBHUTENbHO  He6OosbLLASA
efuHMUa MoLLHoCcTK. Korga npuxogurcs
MMeTb [Jeno C 3MeKTPUYECKMMMU YCTPOIA-
cTBamMu, NpubopaMn MAM MallMHamMu, no-
TPe6NAOLWMMN TOKU B AECATKW, COTHU am-
rnep, UCMOJb3YIOT eAVHULY MOLLHOCTU Ku-
noeart (nuwyt KkBT), pasHyto 1000 BT.
MOLLHOCTM 3neKTpoaBuraTesnei 3aBoOACKMX
CTaHKOB, HarpWmep, MOryT COCTaBMATbL OT
HECKOMIbKNX efuHWL, A0 [eCATKOB KW/o-
BaTT.

KonnuecTeeHHbIii pacxop 3/1eKTPo3aHep-
T OLEHVBAIOT BATT-CEKYH/OM, XapakTe-
pusytolleid  eAUHWLY  SHEPTUM-LKOY/b.
Pacxof aneKTpO3Heprumn OnpegensoT ym-
HOXEHVEM  MOLLHOCTW,  MoTpebnsemMoi
npuobopomMm, Ha Bpems ero paboTbl B CEKYH-
Jax. Ecnm, Hanpumep, fammnoyka naocKoro
3NIEKTPUYECKOro (poHaprika (ee MOLLHOCTb,
KakK Tbl y>Xe 3Haellb, okono 1 BT) ropena
25 C, 3HAuuUT, pacxof 3Hepruv cocTasws
25 BatT-cekyHn. OfHaKo BaTT-CeKyHAa —
Be/lMUMHA OyYeHb Manad. [loaToMy Ha
NpaKTMKe WCNoMb3yloT 60nee  KpynHble
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eIMHULIbI Pacxofa 3MeKTPOSHeprun: BartT-
yac, rekTosartT-4ac M KWIOBaTT-yac.

UT06bl pacxof aHeprun Obin BbIpaXeH
B BaTT-yacax WM KWI0BaTT-4yacax, HY>HO
COOTBETCTBEHHO MOLLHOCTb B BaTTax Wau
KW/ioBaTTax YMHOXMWTb Ha BPEMS B yacax.
Ecnn, Hanpumep, npubop noTpebnsert
mMoLHocTb 0,5 KBT B TeueHue 2 4, TO pac-
X0, 3Heprum cocTasuT 0,5-2:1 KBT-y;
1 KBT-4 3Heprum Gyfet Takxke M3pacxono-
BaH, ecnn Lenb OyfeT noTpebnsats (v
pacxofoBaTb) MOLLHOCTb 2 KBT B TeyeHue
nonyyaca, 4 KBT B TeueHue YeTBEPTU Yyaca
W T.4. ONEKTPUYECKWUin CYUETUMK, YCTaHO-
BMIEHHbI B AOMe WM KBapTupe, rae Tbl
XVMBeLUb, YYNTHIBAET PAaCX0f, 3/IEKTPOIHEP-
rMy¥ B KWUOBATT-yacax. YMHOXMB MOKasa-
HMA cyeTuMka Ha CcToMMOCTb 1 KBT-4
(4 Kon.), Tbl Y3HaelLlb, Ha KaKytd CyMMy W3-
pacxofjoBaHO 3HEPrUM 3a Hefento, Mecal,.

Mpn paboTe C ranbBaHUYECKUMMN 3fe-
MeHTamMn unu 6atapesmn roBopsT 06 ux
3NEKTPUYECKON EeMKOCTW B amnep-yacax,
KOTOpas BblPaXXaeTcs Npomn3BeieHNeM 3Ha-
YeHWa paspsgHOro Toka Ha AJ/IMTeNbHOCTb
paboTbl B Yacax. HayanbHas eMKoCTb 6a-
Tapeu 3336/1, Hanpumep 0,5 A-u. MNMoacuu-
Tal: CKO/MIbKO BPEMEeH 6y,qu HaTapes He-
MpepbiBHO paboTaTtb, eCin paspskarb ee
Tokom 0,28 A (TOK namnoyku QoHaps)?
MprMepHO OAWH 1 TPU YeTBepTM Yaca. Ec-
nn ke 3Ty baTapero paspsxaTb Oosee WH-
TEHCVBHO, Harnpumep, TokoMm 0,5 A, oHa
6yneT paboTtaTb MeHbLUe 1 4. Takum o6pa-
30M, 3Has eMKOCTb ra/lbBaHWYeCcKoro ane-
MeHTa WM Gatapen W TOKW, MOTpe-
6nsemMble UX Harpyskamu, MOXXHO MOACYUU-
TaTb NPUMEPHOE BPeMs, B TEUEHNEe KOTOpPO-
ro 6yayr pabotarb 3TW XUMWUYECKME WC-
TOYHWUKM TOKa.

HauanbHas eMKOCTb, a TaKKe peKoMeH-
AYEMbIA pa3psfHbIA TOK UK CONpoTmBIe-
HMe BHELUHEW Lenn, onpedenstollee pas-
PAOHbIA  TOK 3/7emMeHTa wnu  batapew,
YKasblBalOT MHOTAA Ha MX 3TUKETKAaX Wau
B CMpaBOYHOW nuTepaType.

TPAHCOOPMALNMA  MNMEPEMEHHO-

O TOKA

MepeMeHHBbI/ TOK BbIFOAHO OT/IMYaeTCs OT
MOCTOSIHHOTO TOKa TeM, YTO OH XOpOLUO
noafaeTca  TPaHC(OPMUPOBaHMIO,  T.e.
Npeobpa3oBaHWI0 TOKA OTHOCUTE/IbHO Bbl-
COKOrO HarnpsbkeHWs B TOK 60fiee HU3KOro
HanpsHKeHUs, MAM HaobopoT. TpaHcdop-
mMaTopbl MO3BOMIAKOT MepefaBaTb Mepe-
MEHHbIA TOK MO MpoBodaM Ha 60/blumne
PaccTosHMSA C Ma/lbIMK NOTEPAMU SHEPTUW.



[na aToro nepeMeHHoe HampsbkeHue, Bbl-
pabaTbiBaeMOe Ha 3M1eKTPOCTaHLUMAX TeHe-
paTopamu, C MOMOLLbIO TpaHC(HopMaTopoB
MOBbILIAKT [0 HanpsXXeHWs B HECKOJbKO
COTEH TbICAY BO/IbT W «MOCLINAKT» MO /n-
HUAM anekTponepegaun (JS13M) B pas-
JINYHBIX HanpasneHusX. C MOBbILLEHNEM
HanmpskeHUs  yYMeHbLUIaeTca cuna  Toka
B JI3MN npu ofHOIn 1 TOWN ke nepefasae-
MO MOLLLHOCTW, YTO W MPUBOAUT K CHUXKeE-
HUIO MOTePb W MO3BONSET MPUMEHATbL MPO-
BOJA MeHbLUEro CceyeHus. B ropogax
1 Cenax Ha paccTosHWUM COTEH U ThICAY Ku-
NIOMETPOB OT 3NEKTPOCTAHLMWIA 3TO Hanps-
XKEHME MOHWXKAKT TpaHcopmaTopamu Ao
60nee HM3KOro, KOTOPbIM W MUTAIOT Slam-
MOYKM  OCBELLEHWs,  3NEKTPOABUraTeNn
W gpyrue anekTpuueckue npubopsbl.

TpaHchopMaTopbl LUMPOKO MPUMEHSAIOT
N B PafUOTEXHUKE.

CxemaTnyeckoe YCTPOICTBO MpoCTeiiLLe-
ro TpaHctopmaropa nokasaHo Ha puc. 56.
OH COCTOMT M3 ABYX KaTyLUeK 13 U30Mpo-
BaHHOr0 MpPOBOJa, Has3blBaeMbIXx 06MOTKa-
MW. HAaCKEHHbIX Ha MarHWTOMpoBOf, CO-
6paHHbIi M3 MNACTUH CreunasibHOM, Tak
Ha3blBaemMoi TpaHC(HOPMaTOPHON CTau.
O6MOTKM TpaHcgopmaTopa M306paxaroT
Ha CXemax TaK Xe, KaK KaTyLUKN WHAYK-
TUBHOCTU, & MarHATOMPOBOA-/IMHVEN Me-
X4y Humun. [eiictBue TpaHchopmaropa
OCHOBAHO Ha SIBNIEHUM 3M1eKTPOMarHUTHOW
VHAYKLMK. TlepeMeHHbIA TOK, TeKywuii no
OfHOV M3 06MOTOK TpaHcdopmartopa, Cco-
30aeT BOKPYr Hee W B MarHWTOMNPOBOAE
MepemMeHHOe MarHWTHoe nofe. 3TO Mone
nepecekaeT BUTKW APYroii 06MOTKM TpaHc-
(hopmatopa, UHAYLMPYS B HEN NEepeMeHHOe
HanpsXeHWe TOWN Xe YacToTbl. Ecnu K aToi
06MOTKE MOAKMOUYNTL KaKyt-1mbo Ha-
rpysKy, HanpuMep famny HakasmBaHws, TO
B MOMyUMBLUEICA 3aMKHYTOM Lienu noteyeTt
nepemMeHHbIli TOK-n1aMna CTaHeT ropeTb.
OO6MOTKY, K KOTOpOi/ noaBoauTCs mnepe-
MEHHOE HanpsbkeHue, npeAHasHavaemoe
419 TPaHC(HOPMMPOBaHWS, Ha3blBatoT nep-

a)

Puc. 56. TpaHctopmaTop ¢ MarHUTONPOBOAOM
13 cTanu:

a-yCTPOMCTBO B YMPOLLEHHOM Buge; 6-cxema-
TUYECKOe M306pakeHne

BWYHOA, a OBMOTKY, B KOTOPOA WHAYyLW-
pyeTcs nepemeHHoe HanpshKeHne-BTopuy-
HOM.

HanpskeHue, KOTOpPOe MOJlyYaeTcs Ha
KOHL@aX BTOPUYHON OOBMOTKW, 3aBUCUT OT
COOTHOLLEHMS YMCen BUTKOB B OOMOTKAX.
Mpy 04MHAKOBOM YMC/IE BUTKOB Hampsxe-
HWEe Ha BTOPUYHON 0O6MOTKE MpPMGNN3K-
Te/lbHO PaBHO HaMpPsXEHWIo, MofBefeHHO-
My K NepBUYHOA 06MOTKe. Ecnu BTOpWY-
Has 06MOTKa TpaHcdopmaTopa COAepXuUT
MEHbLLIEe YMCMIO BWUTKOB, YeM MNepBuYHas,
TO W HanpsiXeHVe ee MeHblle, YeM Hamps-
XKEHVe, MOABOAMMOE K NepBUYHON 06MOT-
Ke. W HaobopoT, ecnm BTOpNYHas 06MOTKa
COZlEPXXMT OO/bLLEe BUTKOB, YeM MepBUY-
Had, TO pa3BMBAaeMOe B Heil HanpsiKeHue
Oyfet 60/ibLUe HAMNPSAXeHWs, MOABOAVMOrO
K MepBUYHO 06MOTKe. B mepBOM cryudae
TpaHcopmatop OyAeT MOHWXaTb, BO
BTOPOM MOBbILWATL MEPEMEHHOe Harps-
XeHVe.

HanpsixeHne, WHOyLMpyemMoe BO BTO-
pUYHOW 0BMOTKE, MOXXHO [0BOJIbHO TOYHO
noAcYMTaTh MO OTHOLUEHUIO YWCEN BUTKOB
06MOTOK TpaHcopmaTopa: BO CKOJbKO
pa3 OHa WMeeT Gosbliee (MU MeHbLLee)
YMCNo BUTKOB MO CPABHEHWIO C YUC/IOM
BUTKOB MepBUYHON OBMOTKW, BO CTOJ/IbKO
XKe pa3 HanpskeHue Ha Heli OyaeT 60sblue
(N MeHbLLE) MO CPaBHEHWIO C Hanpske-
HUEeM, NOABOAMMbBIM K NEPBUYHON O6MOT-
ke. Tak, Hanpumep, ecim oOgHa 0OMOTKa
TpaHcopmatopa umeeT 1000 BWUTKOB,
a BTtopas 2000 BMTKOB, TO, BKHOUMB Mep-
BYH0 OOMOTKY B CETb MEPEMEHHOro TOKa
C HanpsbkeHvem 220 B, Mbl nony4Mm BO
BTOpPOW 06MOTKe HanpsbkeHve 440 B-3To
MoBbILIAOWMIA TpaHcopmaTop. Ecnm xe
HanpsbkeHne 220 B moggect K 0OMOTKEe,
nmvetolleii 2000 BUTKOB, TO B 0OMOTKE, CO-
fepxxawein 1000 BUTKOB, Mbl MOAYyYUM Ha-
Nps>KeHve 110 B-3TO  NOHMXaroLwuii
TpaHctopmatop. OO6MOTKa, MMeloLas
2000 BMTKOB, B NepBoM cryyae 6ydeT BTO-
PUYHOlA, & BO BTOPOM Ciy4ae-nepBuyHON.

Ho, nonb3yscb TpaHCOpPMaTOpoOM, Thbl
He [O/KeH 3abblBaTb O TOM, YTO MOLL-
HOCTb ToKa (P =U"Il), KOTOpyl0 MOXHO
MoNy4nTb B LENW BTOPUYHOWM OOMOTKM,
HUKOra He MpeBbIaeT MOLHOCTM TOKa
MePBUYHOM 06MOTKM. DTO 3HAYMT, 4TO NO-
NIYUYNTb OT BTOPUYHON OBMOTKM OJHY W Ty
XXe MOLLHOCTb MOXHO, MOBbILLIAS Harpsxe-
HWE W yMeHblUas ToK, Mbo noTpebnss ot
Hee MOHWKEHHOe Hanps>KeHne npu ysenu-
YyeHHOM TOKe. CrefoBartefibHO, MOBbILLIAsA
HanpsHXeHve Mbl NMPOUTpbIBaEM B 3HAYEHUM
TOKa, & BbIMIPbIBas B 3HAYEHWUN TOKa, 06s-
3aTeflbHO MPOUTPbLIBAEM B HANPSXKEHWUM.
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[ns nutaHus pagvoannapatypbl OT ce-
T NEPEMEHHOr0 TOKa YacTo MCMOMb3YHT
TpaHC(OPMaTOpbl C  HECKONMbKUMK  BTO-
PUYHBIMM O6MOTKaMU C Pas/IMuHbIM YUC-
nom BUTKOB. C MOMOLLbIO TakMX TpaHc-
(hopMaTopoB, Ha3blBaeMbIX CETEBLIMMW, UK
TpaHcopmaTopaMu MUTaHUs, MoAyYaloT
HECKONIbKO HaNPsKeHUI, MMTaoWmX pas-
Hble Lenu.

HanbonblLuas MOLHOCTb TOKa, KOoTopas
MOXeT ObITb TpaHC(hOpMMpOBaHa, 3aBUCUT
0T pasvepa MarHWUTOMpPOBOAa TpaHcdop-
maTtopa ¥ AuameTpa npoBoja, U3 KOTOpo-
ro BbINOMHEHbI 06MOTKM. Uem 6osblue
06beM MarHuTONpoBofa, TeM 6osbluas
MOLLHOCTb TOKa MOXET 6bITb TpaHcdop-
MupoBaHa. pakTUyecku e B TpaHcgop-
maTope Bcerga 6ecrnonesHo  TepsieTcs
yacTb MOLLHOCTW. [O3TOMY MOLLHOCTb
B Lenu BTOPUYHOW O6MOTKM (Mam Ccymma
MOLLHOCTel, MNo/yyaeMblX OT BCEX BTO-
puYHbIX OBMOTOK) BCerga  HECKOMbKO
MeHbLUE MOLLHOCTW, MOTpebnsemoli nep-
BUYHOM OBMOTKOIA.

Ho 3anomHu: TpaHctopmaTopbl Mo-
CTOSHHbIA TOK He TpaHcqopmupytoT. Ec-
NW, 0fHAKO, B MepBUYHOA OOMOTKe TpaHC-
thopmartopa TeyeT My/bCUPYIOLWWIA TOK, TO
BO BTOPUYHOM OOMOTKe OyfeT WMHAYLMpO-
BaTbCA MePEMEHHOE HaMpsXeHWe, YacToTa
KOTOPOro paBHa 4acToTe My/bCcauWii Toka
B MEPBMYHON 0OMOTKE. JTO CBOWCTBO
TpaHctopMaTopa WCMONb3yeTca ANA WH-
OYKTVBHOW CBA3U MEXAYy PasHbIMU Liens-
MW, pasfeneHns NynbCUPYHOLIEro TOKa Ha
ero COCTaB/fIAOLLME U psfa ApYrvx Lenei,
0 KOTOpbIX pas3roBop 6yAeT Bnepeau.

Bce TpaHcopmaTopbl €O CTalbHbIMU
MarHMTONpPOBOAaMM UM  MarHUTONpoBOAa-
MW 13 HKeNe30HWKENeBbIX CrnaaBoB (mep-
Masiios)  HasbiBaOT ~ HWU3KOYACTOTHbIMM
TpaHcthopMaTopaMu, TaK Kak OHUM Mpu-
rofiHbl TONLKO A1 Npeobpa3oBaHUs nepe-
MEHHOT0 HanpsXKeHUS HWU3KOYaCTOTHOrO
OnanasoHa. Ha cxemax HM3KO4acTOTHbIE

Puc. 57. BbICOKOYACTOTHble TpaHchopMaTopbl
6e3 cepfevyHNKOB (CneBa KaTyllKW TpaHcdop-
MaTopa C O6LLMM KapKacoM; cripaBa-KaTyLUKu
TpaHctopmaTopa Ha OTAeflbHbIX — KapkKacax;
B LIEHTpe-0603HaveHne Ha cxemax)
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TpaHcgopmaTtopbl 0603Haqal0T OykBoi T,
a UX 0BMOTKM-PUMCKMMU Ltpamu.

MpyHUMN  felcTBUA  BbICOKOUYACTOTHbIX
TpaHC(opMaTopoB, NpeAHasHavaembIX s
TpaHcopMauMn KonebaHwin BbICOKOR Ya-
CTOTbI, TAKXXe OCHOBAH Ha 3/1eKTPOMArHuUT-
HOM uHAyKuMn. OHWM MOryT ObiTb Kak
c Cep%eHHI/IKaMVI, Tak U 6e3 cepAeyHUKOB.
Mx 0BMOTKM (KaTyLllKu) pacrosiaraloT Ha
OHOM WM pasHbIX Kapkacax, HO 0613a-
TeNbHO 6/1M3K0 OAHY K gpyroin (puc. 57).
Mpn nosBNEHMM TOKA BbICOKOW 4YacTOTbl
B OJHOI M3 KaTyLleK BOKPYl Hee BO3HU-
KaeT BbICTPONEepeMEHHOe MarHUTHOE Mone,
KOTOPOe WMHAYLUMPYeT BO BTOPOI KaTyluKe
HanmpsbkeHne TakKoM >xe 4acToTbl. Kak u
B HM3KOYaCTOTHbIX TpaHcgopmMaTopax, Ha-
Mps>KeHWe BO BTOPUYHOI KaTyLLKe 3aBUCUT
OT COOTHOLLEHWS| Y1CeN BUTKOB B KaTyLL-
Kax.

Jns ycuneHwsa cBAsu MeXay KaTyluKamu
B BbICOKOYACTOTHbIX TpaHChopMaTopax
MCMNONb3YIOT CEPAEYHNKN B BUAE CTEPXXHEN
nnu Kosney, (puc. 58), npeacrasnsoLme co-
60/ CnpeccoBaHHYK Maccy U3 HeMeTaln-
YeckuX MaTepuasnos. VX Has3blBalOT MarHu-
TOAMINEKTPUYECKUMU  UNW  BbICOKOYa-
CTOTHbIMM cepfedHnkaMu. Havnbonee pac-
MpocTpaHeHbl  (heppuUTOBbIE  CEPAEYHUKM.
C 04HUM M3 Takux CepAevHuMKOB-(heppu-
TOBbIM CTEPXHEM-Tbl YXXe UMeN 4efio BO
BTOpPOi 6Gecede. DeppuTOBbIA CEPAEUHNK
He TOMIbKO YCUNMBAET CBA3b MEXAY KaTyLl-
KaMu, HO 1 MOBbILIAET UX WHAYKTWBHOCTD,
MO3TOMY OHW MOTYT VMMeTb MeHbLUe BUT-
KOB MO CPaBHEHWMIO C KaTyllKaMu TpaHc-
thopmaTopa 6e3 cepreyHMKa.

MarHuTOAN3NEKTPUYECKNIA  CepAeUHUK
BbICOKOYACTOTHOr0 TpaHctopMaTopa He-
3aBMCUMO OT €ro KOHCTPYKUMWM M (HOpMbl
0603HaYatoT Ha Cxemax Tak e, Kak Mar-
HWTOMNPOBOJ, HU3KOYACTOTHOrO TpaHcop-
MaTopa,-NpsAMOA NIMHVER Mexay KaTyLu-
Kamu, a 0OMOTKM, KaK U KaTyLUKN WHAYK-
TUBHOCTK,” NaTUHCKUMKU BykBamm L.

Puc. 58. BbicOKOYacTOTHble TpaHcopMaTopbl
C MarHuUTOAU3NIEKTPUYECKUMN  CepAedHHNKaMU
(cneBa-co CTepXHeBbIM, cripaBa C KOJbLEBbIM
(ToponganbHbIM) CepAe"HUKOM)



PESNCTOPHI

370 fgetanu, noxanyil, Hambonee MHOro-
YUCMIEHHbI B TMPUEMHUKAX W YCUUTENSX.
B TpaH3MCTOPHOM MpUEMHUKE CpefHel
CNOXHOCTW, HampuMmep, WX MOXeT ObITb
20-25 wWwrtyk. Wcnonb3yloT xe ux ang
OrpaHNYyeHns ToKa B LENsX, AN CO3haHus
Ha OTAEeNbHbIX Y4yacTKax Leneid nageHwit
HaNPSXXeHW, ANs pasgeneHns nynbcupyro-
LLiero TOKa Ha ero cocTaBfflloLLme, Ans pe-
rynumpoBaHns TFpoOMKOCTM, Tembpa 3ByKa
nT.A.

Aﬂﬂ PEe3NCTOPOB CPaBHUTENbHO Hebosb-
MX CONPOTMB/EHWA, PACCUATAHHBLIX Ha
TOKM B HECKO/IbKO [ecATKOB MuJinmamMnep,
MCMO/b3YHOT TOHKYHO MPOBOJIOKY W3 HU-
KefmHa, HUXpPOMa U HEKOTOPbIX ApYrux
Metanninyeckux cnfasos. 3JTO  NPOBO-
NOYHble  PesncTopbl.  [ns  pesncTopos
60MbLUMX COMPOTMBMIEHUM, PACCUMTAHHBIX
Ha CpaBHWUTENbHO HebGonbLIMe TOKW, WUC-
MoNb3ytoT Pas/iMyHble CMnaBbl METa1/10B
W Yrnepog, KOTopble TOHKUMUK CMIOAMU Ha-
HOCAT Ha W30NALMOHHbIE MaTepuabl. 3TH
pesucTopbl  Ha3bIBalOT  HEMPOBO/OYHBLIMM
pesucTopamu.

Kak npoBonoyYHble, Tak W HEmnpoBso-
NOYHble  PesnUCTopbl  MOryT ObITb  MO-
CTOSHHbIMU, T.€. C HEW3MEHHBLIMW COMPO-
TUB/IEHWAMU, W MEPeMeHHbIMK, COMpPOTU-
B/leHWS KOTOpbIX B rpouecce paboTbl
MOXHO W3MEHSATb OT HEKOTOPbIX MWHU-
MasibHbIX O UX MaKCUMabHbIX 3HAYEHWA.

OCHOBHblE XapaKTepuCTUKN pe3ncTopa:
HOMUWHAIbHOE, T. €. YKa3aHHOe Ha ero Kop-
rnyce COMPOTUBEHWE, HOMUHa/IbHAA MOLL-
HOCTb paccesHWsi U HanbosbLlee BO3MOX-
HOe OTK/IOHEHWe [eliCTBUTENbHOro COMnpo-
TUBNEHWS OT HOMUHa/IbHOT0. MOLLHOCTLI0
paccesHMs HasblBAlOT Ty HanbO/bLUYHO
MOLLHOCTb TOKa, KOTOPYH PEe3ncTop MO-
XeT [L/MTeNbHOE BpPeMs  BblAEPXMBaTH
W paccemBaTb B Bufge Tenna 6e3 yulepba
ansa ero pa6otbl. Ecnm, Hanpumep, Yepes
pesuctop conpoTuenieHnem 100 Om Teuet
ToK 0,1 A, TO OH paccemBaeT MOLUHOCTb
1 Br. Ecnm pesuctop He paccuvtaH Ha Ta-
Kyt0 MOLLHOCTb, TO OH MOXeT ObICTPO
Cropetb. HoMMHabHaA MOLLIHOCTbL pacces-
HMA-3TO, MO CYLUECTBY, XapaKTepuUCTMKa
3M1EKTPUYECKOW NPOYHOCTU pe3ncTopa.

Halua npoMbILLNIEHHOCTL BbIMyCKaeT no-
CTOSIHHbIE U MepeMeHHble Pe3nNCTOpbl Pas-
HbIX KOHCTPYKLWA M HOMWHANoB: OT He-
CKOMIbKMX OM [0 [eCATKOB W COTEeH Me-
raom. W3 noctosHHbIX Hambonee pacnpo-
CTpPaHeHbl MEeTaJI/ION/IEHOYHbIE Pe3UCTOpbI
MAT (MeTannusoBaHHble J1akMpoBaHHbIE
TennocTolikne). KOHCTpyKUMSi pesucTopa

5-202

3TOro TMmna rnokasaHa B HECKONbKO YBENu-
YeHHOM Buge Ha puc. 59,a. Ero ocHoBoii
CNYXXUT KepaMuyeckas Tpyoka, Ha MoBepx-
HOCTb KOTOPOI HaHeCeH CNoii crneumnaibHo-
ro crnnasa, 06pa3yloLero TOKOMPOBOASA-
LY MNAEHKY TOAWMHOM 0,1 MKM. Y BbICO-
KOOMHbIX Pe3VCTOPOB 3TOT C/IOM MOXET
NMETb (YopMy crivpasin. Ha KOoHLbI CTep-
HA C TOKOMPOBOZALLMM MOKPbITUEM Ha-
MpeccoBaHbl  MeTa/IMYECKNe  KONMauKu,
K KOTOPbIM MNpUBapeHbl KOHTAKTHbIE Bbl-
BoAb! pesucTopa. Ceepxy Kopryc pesucro-

pa MOKPbIT  BAAroCTOMKOW  LBETHOW
3aMasblo.
Pesuctopbl MAT  m3rotoBnAlOT Ha

MowHocTn pacceaHusa 2, 1, 05, 0,25
n 0.125BT. Wx 0603Ha4alOT COOTBET-
cTBeHHo: MJIT-2, MJT-1, MJIT-0,5,
M/T-0,25 n MNT-0,125. BHewHuin BUg
3TMX PE3NCTOPOB W YC/OBHbIE M306paXke-
HMS MOLLHOCTE paccesiHus Ha NpUHUW-
NabHbIX CXeMax MokKasaHbl Ha puc. 59,6
1 B. CO BpemMeHeM Tbl Hay4umLLIbCA pacnos-
HaBaTb MOLLHOCTW paccesHus pPe3ncTopoB
Mo WX BHELUHEMY BUAy.

Hanbosnbluee BO3MOXHOE OTK/IOHEHWE
[eViICTBATENIBHOIO  COMPOTUB/IEHNST  Pe3u-
CTopa OT HOMVHA/IbHOTO  BbIpaXaroT
B npoueHTax. Ecnu, Hanpumep, HOMUHan
pesuctopa 100 kOm c gonyckom + 10%,
3TO 3HAUUT, YTO ero (hakTUYeckoe COMpo-
TUBMEHME MOXET ObITb OT 90 A0 110 KOM.
HoMuHanbl NOCTOAHHLIX PE3UCTOPOB, Bbl-
MyCKaeMbIX Halleid MPOMBILLIEHHOCTHIO,
YyKasaHbl B NPUIOXKEHUN 3, MOMELLEHHOM

Smanesoe TokonposogsLas
noKpbITHe nneHka JlaTyHHbI
KO/INa4voK
/
/
KeParn,1TTnA MpoBofoYHbLI
pr%Ka p EblBOp,
a)
6)
(- M~
. — & ) <@
AT i IS ] P ”N’, 3
< ey S

B)
Puc. 59. TocTosiHHbIE pPe3ncTopbl
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B KOHLE KHuru. Tabnvua 31oro npunoxe-
HWA GyJeT TBOMM CMPaBOYHLIM JIUCTKOM.
OHa nopckaxeT Tebe, PesnCTOPbl Kakux
HOMWHA/IOB 1 [AOMYCKOB MOXHO WCKaTb
B MarasuHax Wnm y TOBapULLEii.

MepeMeHHbIA HEMPOBOIOYHbIV Pe3UCTop
ycTpoeH Tak (Ha puc. 60 pesuctop Cr1-1
MoKasaH 6e3 3alWTHOM KPbILWKK): K Kpy-
r7I0My M1acTMaccoBOMY OCHOBaHWIO Mpu-
KneeHa [yXka M3 TeTuHaKca, MOKpbiTas
TOHKMM C/I0EM C2X, NepPemMeLLaHHOM C ja-
KoMm. 3TOT cnoi, 06na,u,arou.w|v| conpotu-
B/IEHWEM, W ABNSETCA COOCTBEHHO Pa3uCTO-
pom. OT 06oux KOHLIOB C/l0A  cienaHbl
BbIBOAbI. B LIEHTP OCHOBaHWA BrpeccoBaHa
BTY/Ka. B Heil BpallaeTcs ocb, a BMeCTe
C OCbt0 (hUrypHas reTMHaKCcoBas MNiacTUH-
Ka. Ha BHellHeM KOHLe MNacTUHKN YKpe-
MaeHa TOKOCbeMHaA LWeTKa (MOM3YHOK) U3
HECKO/IbKUX MPYXWHALLMX NPOBO/OYEK, KO-
TOpas COefyHEeHa CO CpPefHVIM BbIBOAHBIM
NenectkoM. [py BpaleHnM OCK  LeTKa
MepeMeLLaeTcs Mo CAOK CaXu Ha LYXKe,
BCNIEACTBME YETO U3MEHSIETCA COMPOTYB/IE-
HVe MeXay CPedHUM W KpaiiHVMW BblBOAA-
Mn. CBepXy pesucTop 3aKpbIT MeTasiinye-
CKOV KPBILUKOWA, NpefoxpaHsitoLLei ero ot
MOBPEXAEHWIA.

Tak wm NpYMepHO TaK YCTPOEHbI Mo-
YT BCE MEPEMEHHble Pe3nCTOpbl, B TOM
yucne tunos CI1 (ConpotusneHue llepe-
MeHHoe), CIMO (ConpotusneHve MNMepemen-
Hoe O6bemHoe) 1 BK. Pesuctopbl TK oT-
inyaroTcs oT pesnctopos BK ToNbKO Tem,
YTO Ha MX KPbIWKAX CMOHTWUPOBAHbI Bbl-

cn-1

YK

Puc. 60. KoHCTpyKuMM 1 rpaduyeckoe mn3obpa-
>XeHMe nepemMeHHbIX Pe3NCTOPOB Ha Cxemax
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K/royaTenu, UCMonb3yemble A/15 BK/KOYe-
HMA MCTOYHWKOB MuTaHus. [MpuHUMnuanb-
HO TakK e YCTPOeHbl U ManorabaputHble
[MCKOBbIe MepeMeHHble Pe3nCcTopsbl, Harpu-
mep Tuna CI13-38.

[epeMeHHble  HEMpPOBO/OYHbIE  Pe3u-
CTOPbI U3rOTOB/AOT C HOMUHAIbHLIMU CO-
NPOTUBMEHUAMU, HaunHasa ¢ 47 Om, c go-
Myckamy OTK/IOHEHMS OT HOMuHana + 20,
25 n 30%.

Ha npuHUMnuanbHbIX cxemax, YTtobbl He
3arpomMoXpgarb UX, WUCMoMb3ykoT CcUCTemy
COKpALLIEHHbIX 0603HaEHII conpoTmB/e-
HUI PE3UCTOpPOB, MPWU KOTOPOM HavMeHo-
BaHUA efuHWL, UX conpoTmeneHuin (Owm,
KOM, MOM) npu ymcnax He cTaBsaT. Takas
cuctemMa 0003HaYeHUs HOMWHASbHBIX CO-
MPOTUBNEHWNI PE3UCTOPOB MpPUMEHEHA W
B 3TOI KHUrE.

ConpoTuBNeHNs pesncTopos OoT 1 [0
999 Om 0603HaYalT Ha NPUHUUNUATBHBIX
cxemax LenbIM1 Yucnamu, COOTBETCTBYIO-
WYMK OMaM, a CONpOTWBNEHUS PE3NCTOPOB
oT 1 o 999 kOM-unthpamu, ykasbiBatoLLy-
MW 4ACNO KMIOOM, C BYKBOW «K». Bonblune
COMPOTUB/EHNS  PE3NCTOPOB  YKasbiBaloT
B Meraomax ¢ 6ykBoii «M». BOT HeCKoibKo
NpUMepoB  0603HAYeHUs COMPOTUB/EHWI
pe3ncTtopoB Ha cxemax: R1 270 cooTseT-
cteyetr 270 Om; R2 6,8 k-6800 Om; R3
56 K-56 KOM (56000 Om); R4
220Kk-220 KOm (0,22 MOwm); R5
1.5 M-15 MOwm.

Cpasy e cfienalo Orosopky: And no-
[aBnsoLero 60MbWIMHCTBA Paanosobu-
TeNbCKUX KOHCTPYKUMiA 6e3 yuiepba Aans
UX paboTbl [JOMYCTUMO OTK/IOHEHMe OT
yKa3aHHbIX Ha cxemax HoMWHasoB pesu-
cTopoB B npegenax o =+ 10-15%. 370
3HAUMT, YTO PE3NUCTOP COMPOTUBIEHUNEM,
Hanpumep, 5,1 KOM MOXeT ObITb 3aMeHeH
pe3ncTopoM 6VKaiLLEro K Hemy HOMMWHa-
na, T.e. Pe3sCTOPOM C HOMUHaIOM 4,7 unn
5.6 KOMm.

MpefcTaBb cebe Takow ciyyaid. Tebe Hy-
XXEH pe3nCTOop OrMpefeneHHoro CcornpoTu-
B/leHns. A 'y Tebs HeT Takoro, Ho ecTb pe-
3UCTOPbI APYrMX HOMWHANOB. MOXHO /i
M3 HWUX COCTaBUTb PE3UCTOP HYXHOro Co-
NpoTMBMAEHNA? MOXHO, KOHEYHO, ecnu
3HaTb 3/1EMEHTapHbIA pacyeT nocnefoBa-
Te/IbHOTO W Mapa/lielbHOro  CoeanNHEHUiA
COMNPOTUBAIEHUIA  3M1IEKTPUYECKMX  Lieneid
u pesuctopos. [lpy mnocnefoBaTe/IbLHOM
COEIMHEHNN PE3UCTOPOB épmc. 61,a) nx 06-
Lee conpoTusfeHne Mobw paBHO cymMme
COMPOTUBNEHWI BCEX COEAMHEHHbIX B 3TY
LIeroyKy PesncTopos, T.e.

Ro6iu= Rl + R2 + R3 u T.4.



Rl

RZ

a)

Puc. 61. MocnepoBaTenbHoe (a) M napannenb-
Hoe (6) coefVHeHWs Pe3nCTOPOB

Tak, Hanpumep, ecimm RI =15kOmM u
R2 =33 kOm, TO ux obllee conpoTue/e-
Hue Ro6lll = 15 + 33 =48 KOm  (61vkaii-
e HoMuHanbl 47 n 51 kOwm).

Mpun napannensHOM COeAVHEHUN pesu-
cTopoB (puc. 61, 6) .1x obLiee conpoTuB/e-
HMe Robm ymeHbLLAeTCca W BCerja MeHblue
COMPOTMBIIEHNA KaXKOro OTAE/bHO B3ATO-
ro pesucropa. PesynbTupytoLlee conpoTtu-
B/leHWe Lenu ©3 napanseflbHo  coeau-
HEHHbIX Pe3nCTOPOB pPacCcUUTLIBAOT MO
Takoin chopmyne:

Robu = RIR2/(RI +R2).

Jonyctum, yto R1 =20 kOM, a R2 =
=30 KOm. ObLiee CONpOTUBNEHUE y4aCT-
Ka Lenu, cocTosLeli |/|3 3TUX [BYX pesu-
CTOpOB, pas Ro6nj

= R1-R2/(R1 + R2) - 20- -30/(20 + 301) =n
= 12 kKOM. Korga napannensHo coemu-
HAIOT [Ba pe3ncTopa C OAMHaKOBbLIMM
HOMVHanaMmn, ux obLiee COMpPOTUBEHUE
paBHO MOJIOBUHE COMPOTUB/IEHNA KaXAOro
N3 HNX.

KOHOEHCATOPbI

KoHaeHcaTopbl, Kak W pesncTopbl, OTHO-
CATCH K Hambosiee MHOrOYMC/IEHHBIM 3Jle-
MEHTaM  pafgMOTEXHUYECKUX  YCTPOICTB.
O HeKoTOpbIX CBOWCTBaX KOHAeHcaTopa-
«HAKOMUTENA»  3/IEKTPUYECKMX  3apsia0B-
A Tebe yxe pacckasbiBas. Torga e ro-
BOPW/I, YTO eMKOCTb KOHAeHcaTopa 6yreT
TeM 3HauuTenbHee, Yem OOMbLUe MaoLlaab
ero 06KafoK 1 YeM TOHbLUE C/OI AW3NEeK-
TPUKa MeXay HUMW.

OCHOBHOW €AMHULEN 3EKTPUYECKO eM-
KOCTU sBNAeTCs (hapaja (COKpalleHHo @),
Ha3BaHHasA Tak B YeCTb aHIINIACKOro hunsu-
ka M. ®apaged. OgHako | d-3TO 0ueHb

5

60/bllas eMKOCTb. 3eMHOW Lwiap, Harnpu-
Mep, 06/1afaeT eMKOCTbHO MeHblle 1 @,
B 3nekTpo- U pagnoTexHUKe MO/b3YHOTCS
eVHNLE/ eMKOCTW, PaBHOW MUIIMOHHOM
fJone dapafdbl, KOTOPYHO Has3blBAIOT MMU-
Kpothapafovi (cokpalleHHO MK®P). B ogHol
thapage 1000000 mk®, T.e. 1MKP =
=0,000001 ®. Ho »n arta eguHUUA eMKO-
CTU YacTO OKa3blBaeTcs CAWULIKOM 60/ib-
woii. lMoatomy cywecTByeT euwle 6o0nee
MesnKas efiMH1LAa eMKOCTW, UMeHyemas nu-
koapagon (cokpaweHHo nd), npegcra-
B/IAIOLLAA COO0M MWAAMOHHYIO OO MU-
Kpodhapagbl, T.e. 0,000001 MKD; | MKP =
= 1000000 no.

Bce KoHgeHcatopbl, 6ygp  TO  no-
CTOSIHHbIE WM TMEPEMEHHbIe, XapaKTepu-
3yHOTCS MPeXx[e BCEro UX eMKOCTAMM, Bbl-
PaXXeHHbIMW COOTBETCTBEHHO B NUKOapa-
[iax, MuKpodapajax.

Ha npuHUMnuanibHbIX CXemMax emKoCcTb
KoHAeHcaTopos oT 1 go 9999 nd ykasbl-
BAIOT LE/bIMA YuCnamu, COOTBETCTBYIO-
WMMW MX EMKOCTAM B 3TWX efuHuuax 6e3
0003HaueHnss NP, a eMKOCTb KOHAEHCATO-
pos oT 0,01 Mk® (10000 ndP) u 60sbLLE-B
Jonsx Mukpodapadbl unmM  MUKpodapagax
6e3 0603HauveHns MKP. Ecnm eMKOCTb KOH-
[eHcaTopa pasHa LEenomy yucny mukpoda-
pag, TO B OT/MuMe OT 0603HAYEHUS EMKO-
cTH nukothapafax nocne nocnegHel
3Havaleid  uAppbl  CTaBAT  3ansaTy
W Hynb. MpuMepbl 0603HAYEHNS eMKOCTel
KOHZeHcaTopoB Ha cxemax: Cl 47 co-
oteBetrctByer 47 n®, C2 3300 cootseT-
creyer 3300 n®; C3 0,47 cooTBeTCTBYET
0,047 Mk® (47000 nd); C4 0,1 cooTseT-
creyet 0,1 mk®; C5 20,0 cooTseTcTBYET
20 MKD.

Tbl yXe 3Haellb, 4TO KOHAEeHcaTop
B NpOCTeilleM Buie NpefcTasnseT cobou
[Be NNacTUHKW, pa3feneHHble OU3NeKTpu-
KoMm. Ecnu KoHZeHcaTop BK/OUATL B LEnb
MOCTOSIHHOIO TOKa, TO TOK B 3TOWN Lenu
npekpatuTca. Ja 3T0 U MOHATHO: uepes
N301ATOP, KOTOPbIM SBSETCA AN3NEKTPUK
KOHAeHCaTopa, NOCTOSHHBIA TOK Teyb He

.MOXeT. BkntoueHne KOHAEeHcaTopa B Lemnb

MOCTOSHHOIO TOKa PaBHO3HAYHO paspbIBY
ee (Mbl He MPVHMMAaeM BO BHUMaHWe MO-
MEHT BKJ/IOYEHS, KOTJa B LieNy MosiBnseT-
€A KpPaTKOBPEMEHHbIN TOK 3apsaKM KOH-
[leHcaTopa). VHaue BefeT cebs KOHAeHca-
TOp B LENV MEepeMeHHOro Toka. BcnomHu:
MOMIAPHOCTb HAMPSHKEHNS Ha 3aKUMax Mc-
TOYHUKA MEPEMEHHOI0 TOKA MEPUOANYECKM
MEHSeTCA. 3HAYMT, €CIM BKIOUYUTL KOH-
[leHcaTop B LUenb, MWTaeMyk OT TaKoro
MCTOYHMKA TOKa, ero obknagku 6yayT no-
MePeMEHHO Mepe3apsHkaTbCsd C 4acTOTOW
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aToro Toka. B pesynbtaTte B Uenu 6yger
MpoTeKaTb MepeMeHHbIN TOK.

KoHpaeHcaTop nojobHO pesncTopy M Ka-
TYLUKe OKa3blBaeT MepeMeHHOMY TOKY CO-
MPOTUB/NEHME, HO pa3HOe [/ TOKOB pas-
JINYHBIX 4acTOT. OH MOXET XOpOLUO Mpo-
MycKaTb TOKW BbICOKOA YacTOTbl U OfHO-
BPEMEHHO ObITb MOYTU W30NATOPOM [AJ1S
TOKOB HW3KOW 4acToTbl. Paguontobutenu,
Harnpvmep, MHOrAa BMeCTO HapyXHbIX aH-
TEHH WCNOMb3YIOT NPOBOJA 3/1IEKTPOOCBe-
TUTEMbHOM CeTH, MOAKMIOYas MPUEMHUKM
K HUM 4epes KOHAEHCAToOp eMKOCTbIO
220 510 nd. CnyyaitHo nv BblbpaHa Takas
eMKOCTb KOHfeHcaTopa? Het, He cnyuvaii-
HO. KoHfeHcaTop Takoi eMKOCTWM XOpOLLO
MPOMNYCKaeT TOKM BbICOKO Y4acTOTbl, HEOO-
X04UMble ONnA  paboTbl MPUEMHUKA, HO
OKa3blBaeT 00/bLUOE COMPOTUB/IEHWE Nepe-
MEHHOMY TOKY 4acToToli 50 'L, Tekyliemy
B CeTW. B 3TOM cfiyyae KOHAeHcaTop cTa-
HOBUTCA CBOeOGpPa3HbIM (OUILTPOM, MNPO-
MyCKaloLWMM TOK BbICOKOM YacTOTbl M 3a-
LEePXVBAIOLLMM TOK HU3KOW 4acToTbl.

EMKOCTHOe COMnpoTMB/IeHNE KOHAEHCATO-
pa nepeMeHHOMY'TOKY 3aBUCWUT OT ero em-
KOCTWM UM 4acTOTbl TOKa: 4Yem Oo/blue em-
KOCTb KOHJeHcaTopa W 4actoTa ToKa, TeM
MeHbLLe €ero emKOCTHOe COMPOTWUBEHNUE.
3T0 CONPOTUB/EHNE KOHAEHCATOPa MOXHO
C [OCTaTOYHON TOYHOCTLIO ONpefenvTb no
TaKO YMpPOLUEHHON (opmyIe:

Rc = 1/6fc,

rae Rc-emKOCTHOE COMpoTWBAEHWE KOH-
feHcatopa, Owm; f-uactota TOKa, IU;
C eMmKOCTb [aHHOro KoHAeHcaTtopa, &;
umpa 6-0KpYrneHHoe 0 LefbiX efvHnL,
3HaYeHne 2n (TouHee 6,28, TaK Kak 1=
=314).

Monb3ysAcb 3TOW hopmynoii, AaBain y3-
HaeM, KaK BefleT ceba KOHAeHcaTop no oT-
HOLLUEHWIO K NMepeMeHHbIM TOKaM, eciin Uc-
Mosib30BaTh MPOBOJA 3/1IEKTPOCETU B Kaye-
CTBE aHTeHHbl. [onycTuM, 4YTO eMKOCTb
aToro koHpaeHcaropa 500 nd (500 n® =
= 0,0000000005 ®). YacTtoTa TOKa 3nek-
Tpocetn 50 Iu. 3a CpefHIO0 HecyLLyto Ya-
CTOTY pagmocTaHuum npuMem 1 MIy,
(1000000 I'y), uTO COOTBETCTBYET BOJIHE
AnvHo 300 M. Kakoe conpoTvBAEHME
OKasbIBaeT 3TOT KOHAEHCaTop pafmoyva-
cTtoTe?

Rc =

= 1/(6= 1000000-0,0000000005)"300 Om.
A nepemMeHHOMY TOKY 3/1IeKTPOCETU?
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Rc = 1/(615010,0000000005)» 7 MOM.

W BOT pesynbTar: KOHAEHCATop EeM-
kocTbto 500 N OKa3bIBAaeT TOKY BbICOKON
yactoTel B 20000 pa3 MeHblLee conpoTu-
B/IEHME, YEM TOKY HU3KOIA 4acToTbl. Ybe-
ANTeNbHO? KOHAEHCATOP MEHbLUEA eMKO-
CTWN OKa3blBaeT MepeMeHHOMY TOKY CeTu
elle 60nbLUee COMPOTUBEHUE.

3arnomMHU.  eMKOCTHOe  COMpOTWBNEHNe
KOHZeHCcaTopa NnepeMeHHOMY TOKY YMeHb-
LIaeTCa C yBeNMYEHNeM ero eMKocTH U ya-
CTOTbl TOKa, U HAobopoT, yBeNu4vBaeTCs
C YMeHbLUEHNEM ero eMKOCTMW W 4acTOThbl
TOKa.

CBOICTBO KOHAEHCaTOpa He MponyckaTb
MOCTOSHHbLIA TOK M MPOBOAUTbL MO-Pa3Ho-
MY MepemMeHHble TOKM PasMYHbIX 4acToT
MCNOMb3YHOT ANA pasfenieHns MynbCcupyto-
WX TOKOB Ha WX COCTaBnAoLive, 3afep-
XaHWg TOKOB OJHWX YaCTOT M Nponycka-
HUS TOKOB [PYrux 4actor. OTUM CBOW-
CTBOM KOH[EHCATOpOB Tbl Oyfellb 4acTo
Mosib30BaTbCs B CBOMX KOHCTPYKLMAX.

Kak ycTpoeHbl KOHAeHCaTopbl NMOCTOSH-
HON emKoCcTUn?

Bce KoHAeHcaTopbl MOCTOAHHOW eMKO-
CTU VMEIT TOKOMPOBOAALME 06KIaKu,
a Mexay HUMU-Kepamuka, cnoja, bymara
WM KaKoR-nnmbo [pyroil TBephbli AW3neK-
TpuK. Mo BWUAY WCMOMb3yemMoro Auanek-
TPpVKa KOHAEHCaTopbl Ha3bIBAIOT COOTBET-
CTBEHHO KepaMu4ecKUMu, CIAsHbIMK, By-
MaXHbIMW. BHELWHWA BUL HEKOTOPbIX Ke-
PaMUYECKUX KOHLEHCATOPOB MOCTOSAHHOW
EeMKOCTM MOoKa3aH Ha puc. 62. Y Hux gus-
NEKTPUKOM CNYXKUT CreupaibHas Kepamu-
Ka, O0OKfagkaMu-TOHKWe Ccnou nocepe-
OpeHHOro MeTalfia, HaHeCeHHble Ha Mo-
BEPXHOCTM KEpMWKW, a BblBOAAMU-/Ia-
TYHHble nocepebpeHHble MPOBONOYKU WK
MoMOCKW, MpUMasHHble K  OBKnagkam.
Csepxy Kopnycbl KOHAEHCaTOpOoB MOKPbI-
Tbl 3MAbIO.

Hanbonee pacnpocTpaHeHbl Kepamuye-
ckue KoHaeHcaTopbl TuNoB KAK (KoHagH-
caTop [AwuckoBblin Kepamuueckuii) n KTK
(KoHgeHcaTtop  Tpyb6uatbiii  Kepamude-
ckuin). Y koHpgeHcatopa Tuna KTK opgia
00K/aflka HaHeceHa Ha  BHYTPEHHIOL,
a BTOpas Ha BHELUHIOW OBEPXHOCTb
TOHKOCTEHHON Kepammnuyeckolr  Tpy6ouKu.
WHorpa Tpy6uaTble KOHAEHCATOpbl Mome-
LLAIOT B repMeTnyHble (hapthopoBble «dyT-
NAPUYUKN» C METAIIMYECKUMM  Koinaykamu
Ha KoHUax. 310 KoHgeHcatopsl Tuna KIrK.

Kepamuyeckve  koHaeHcatopbl  06na-
[aloT CpPaBHUTENIbHO HeGOMbLIMMU  eMKO-
CTAMW-[0 HECKOMbKUX ThICAY MUKogapag.
VX CTaBAT B Te LenW, B KOTOPbIX TeyeT



Puc. 62. Kepamuyeckne
CTOSIHHOW eMKOCT

KOHAeHCcaTopbl  Mo-

TOK BbICOKOI 4acTOTbl (Lernb aHTeHHbI, KO-
nebaTenbHbIA KOHTYP), 415 CBA3M MeXay
HUMMN.

YTO6bI NO/y4NTb KOHAEHCATOp HEGOMb-
IMX Pa3MepoB, HO 06MafatoLmii OTHOCK-
TeNbHO 6O0/bLLUOK EMKOCTbIO, ero AenatT
He M3 [BYX, & W3 HECKONbKMX M/aCTWH,
C/OXEHHBIX B CTOMKY W OTAENEHHbIX Apyr
OT Apyra AnanektTpukom (puc. 63). B aTom
CMlydyae Kakjas napa pacronoXeHHbIX ps-
[lOM nnacTvH obpasyeT koHgeHcatop. Co-
e4VHMB 3TV Napbl MAACTWH MNapannensHo,
MOAyYatoT KOHAEHCATOpP  3HAYUTENbHOI
eMKocTW. Tak YCTpOeHbl BCe KOHAeHca-
TOPbl CO CKOAAHBIM AM3NEKTPUKOM. WX
NNacTMHaAMM-06KNaaKaMy CNy>XaT fMCTou-
K1 13 aItOMUHUEBON (hOMbI MW CIOM Ce-
pebpa, HaHeCeHHble HEeMoOCPeACTBEHHO Ha

CNOdy, a BbIBOAAMM -OTPE3KU  Mocepe-
OpeHHO npoBonoku. Takue KOHAEHCa-
TOpbl  OMPECCOBaHbl MAaCTMAaccoi. 3To

koHgeHcatopbl KCO. B ux HavmeHoBaHMU
“MeeTca uuhpa, XapakTepusyroLas (opmy
M pasmepbl KOHAEHCATOPOB, Hamnpumep:
KCO-1, KCO-5. Yem 60nbLie uudpa, rem
6onblle 1 pa3mepbl KoHAeHcaTopa. Heko-
TOpble CNOAAHbIE KOHLEHCaTopbl BbiMy-

Puc. 63. CnofgsaHble KOHAeHcaTopbl

CKalOT B KEpaMUYeCKMX BnaroHemnpoHu-
LaeMbIx Koprnycax. X Ha3bIBalOT KOHAEH-
catopamn Tmna CIM. Emkoctb chito-
[SHbIX KOHJeHCaTopoB ObiBaeT OT 47 [0
50000 n® (0,05 mk®P). Kak u Kepamumue-
CK/e, OHW npefHa3HayeHbl A5 BbICOKOYa-
CTOTHbIX Lienei, a Takxe ANS UCMOo/b30Ba-
HVWS B KayeCTBe ONOKMPOBOYHLIX W [AJ1A
CBA3WN MeXJy BbICOKOYACTOTHLIMM LLEMsaMMU.

B 6ymaxHbIX KOHAeHcaTopax (puc. 64)
LVN3NEKTPUKOM CMYXMT MponuTaHHas na-
padMHOM TOHKas Oymara, a OO6Kniagka-
Mu-ponbra. lonockn 6Gymarn BMecTe
¢ 06KnafKkamy CBepPTLIBAOT B PYIOH U NO-
MELLAT B KapTOHHbI WM MeTaninye-
Ckuin kopnyc. Uem wmpe u gavHHee 06-
Knagk, Tem 60fiblie eMKOCTb KOHfeHca-
TOpa.

ByMaXkHble KOHAEHCATOpbl MPUMEHSIOT
rnaBHbIM 06Pa30M B HU3KOYACTOTHbIX Lie-
nAx, a Takke A1 6I0KMPOBKN UCTOUHMKOB
nUTaHWs. PasHOBMAHOCTEN KOHAEHCaTOpOoB
C GYMaXKHbIM LU3MEKTPUKOM MHOro. W Bce
MMET B CBOEM 0603HaYeHUM  ByKBY
b (BymaxHble). KoHgeHcaTopbl Tuna BM
(BymaxxHble  Ma km abapuTHbIe)  3aK/to-
YeHbl B METa//IMYECKMe TPyOOuKM, 3a-
NUTble C TOPLOB CMELuabHOM  CMOSONA.
KoHgeHcaTopbl KB MMerT KapTOHHbIe Lu-
NVHIOpUYeckne kopryca. KoHAaeHcaTtopbl
Tuna KBI-U nomewatot B thapdoposble
Kopnyca C MeTa/IM4yecKUMM TOPLOBbIMU
Konnaykamu, COefMHEHHbIMU C O0OK/afKa-
MU, OT KOTOPbIX OTXOAAT Y3KWe BbIBOAHbIE
NenecTku.

KoHzeHcaTopbl eMKOCTbIO 10 HECKO/Ib-
KnX MUKpoapas, BbIMyCKaloT B MeTalu-
yeckux Kopnycax. K HUM OTHOCATCH KOH-
feHcatopbl TMnos KBIM-MTI1, KBI-MH,
KBI'T. B ogHOM Kopnyce ux MOXeT ObITb
[Ba-Tpw.

Puc. 64. BymaxkHble 1 Me ranobyMadKHble KOH-
[leHcaTopbl MOCTOAHHOM eMKOCTU
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[VanekTpMKomM  KOHAEHCATOpoB — TuMa
MBM (MeTannobymaxHelin  Manoraba-
PUTHBIA) CAYXWT NaknpoBaHHas KOHAEeHCa-
TopHas bymara, a 06KIagKamu-cron Mme-
Tanna TONLWMHON MeHbLUE MUKPOHa, HaHe-
CeHHble Ha OAHY CTOpPOHY Oymarun. Xapak-
TepHast 0CO6EHHOCTb KOHEHCATOpoB 3TO-
ro TMNa-CrocobHOCTL CamMOBOCCTaHaB/MN-

BaTbCA TMOC/ME 3MIEKTPUYECKOTO |'|p0609|
OVINEKTPUKa.
HomuHanbl KepaMUYeckux, CAAAHbIX,

OYMaXHbIX, METa/I00YMXKHbIX KOHAEHCa-
TOPOB  MOCTOSHHOW  €MKOCTW,  BbIny-
CKaeMbIX Halleli NPOMBbILLIEHHOCTbIO, CBe-
JeHbl B Tabnuuy npunoxeHus 3.

Ocobyto rpynny KOHAEHCATOPOB Mo-
CTOSHHOM €MKOCTW COCTaBMAOT 3M1eKTPo-
nvTudecke (puc. 65). Mo BHyTpeHHemy
YCTPOWCTBY 3M1EKTPO/IMTUHECKNIA KOHAEHCa-
TOP HECKO/IbKO HarnoMWHAeT OyMaXKHbI.
B HeM uMmeloTCH fiBe NEHTHI U3 alloMUHMe-
BOI (ponbru. MoBepXHOCTb OAHON U3 HUX
MOKpPbITa TOHYANLLKM CnoeM okucu. Mexay
/IFOMVHVEBBLIMY JIEHTAMV MPOJIOXKEHa fIeH-
Ta U3 NOPUCTOIA Bymaru, NPONMTaHHOM cre-
LiMa/IbHOM FyCTON XKU/KOCTbO-3/1EKTPONN -
TOM. 3Ty YETbIPEXC/IOMHYHO NOMOCY CKaTbl-
BAtOT B PY/IOH 11 NMOMELLAOT B /ItOMUHVE-
BbIli LMAVHAPUYECKUI CTaKaH UM NaTpOH-
KK,

[n3neKTpuUKoM KOHAEHcaTopa  Cny>XuT
cnov okucu. onoxxuTenbHo 06KNaaKoi
(aHomoMm) sBNfeTCA Ta feHTa, KoOTopas
MMeeT cnoil okmcu. OHa  CcoeamHseTCS
C M30/IMPOBAHHBLIM OT KOpryca J1IeNecTKoM.
BTopas, oTpuuaTenbHas o06knagka (Ka-
ToA)-Oymara, MponuTaHHas 3MeKTPOn-
TOM 4Yepe3 fIeHTy, Ha KOTOpOI HeT cnos
OKWCW, COeAMHAeTCA C  MEeTa/INYEeCKUM
kopnycoM. Takum  06pasom,  Kopmyc
SIBNISETCSA BbIBOZOM OTPULATE/NbHON, @ 130~
/MPOBAHHbIV OT HEro /1enecToK-BbIBOAOM
MONOXKNTENbHON 0OKNaAKM 3MeKTPONUTK-
YecKoro KoHzeHcatopa. Tak, B 4aCTHOCTW,
YCTPOEeHbl  KOHAEHCATOpbl  TUMOB K3,
K50-3. KoHgeHcaTopbl K3-2 otnimyarotes
OT KOH[eHCaTopoB TWMoB K3 TO/MbKO
N1acTMaccoBOW BTY/IKOM C pe3bboii 1 raii-
KO ANns KpenneHWs Ha naHenn. AJomu-

Puc. 65. DneKTpPoINTUYECKME KOHAeHcaTopbl
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HVeBble Kopryca KoHgeHcatopoB K50-3
UMetoT (OopMYy MaTPoOHUMKa [UaMETPOM
4,5-6 n givHon 15-20 mm. BbiBOgbI-NpoO-
BOJIOYHbIE. AHANOMMYHO YCTPOEHbl U KOH-
JeHcatopbl Tvna K50-6. Ho y Hux BbiBOAbI
3nekTpofoB (06KNafoK) M30MMpoBaHbl OT
KOpnycos.

Ha npuHUMnuanbHbIX CXemax 3/1eKTpo-
NUTUYECKME KOHLEHCATOpbl M306paxkatoT
Tak e, Kak U [pyrue KOHAeHCaTopbl no-
CTOSHHOW €MKOCTU,-[IBYMs! «4epTouKamu,
HO BO3/1e MOMOXWTENbHON 0OKMagKn cTa-
BAT 3HaK « + ».

DNEKTPONUTUYECKNE KOHJeHcaTopb!
o06nagatoT  6ONbWMMKM  eMKOCTAMU-OT
[ONeli A0 HECKOMbKMX ThbICAY MUKpoapas.
OHUW npegHasHayeHbl Ans paboThl B Lensax
C NyNbCUPYIOLWUMKU TOKaMu, Hanpumep,
B (MbTpax BbINPSAMUTENEN MEPEMEHHOIO
TOKa, 4151 CBA3W MEX[Y HU3KOYACTOTHbIMU
uensmu. Mpu 3TOM OTpUUATENbHbIA 3NEK-
TPOA, KOHAeHcaTopa COeAMHAT C OTpuna-
Te/lbHbIM MO/IIOCOM  Lenu, a  MoJoXu-
TE/IbHbIN-C €8 MOMOXMTE/IbHBIM  MOSHO-
com. [pn  HecobntodeHUM  MONSPHOCTM
BK/IHOUEHNS 3/IEKTPO/IMTUYECKMIA KOHAEHCa-
TOpP MOXET BbIATW W3 CTPOS.

HoMU1HaIbHbIe EMKOCTU 3/1EKTPO/IUTUYE-
CKUX KOH[EHCATOPOB NWLLYT Ha UX Kopny-
cax. PakTuMyeckas eMKOCTb MOXET OblITb
3HaUYUTENbHO 60/bLIe HOMUHANBHOA.

BaxHelWwen xapakTepucTnKoin nr6oro
KOHAeHcaTopa, KpOMe eMKOCTW, ABNSeTCH
TaKXKe ero HOMUHA/IbHOE HanpsXXeHue, T.e.
TO HanpsbkeHue, Npu KOTOPOM KOHAeHca-
TOp MOXET A/UTeNbHOE Bpems paboTatb,
He yTpayvBas CBOW CBOMCTBa. ITO Harps-
)KEHVE 3aBUCUT OT CBOWCTB W TO/MLUMHBI
CNnosi AManeKTpuka KoHAeHcaTopa. Kepa-
MUWYECKMe, CMIOASHbIE, OYyMaXKHbIE U MeTasl-
NOBYMaXHble  KOHLEHCATOPbl  Pa3/INyHbIX
TUMOB PaccynTaHbl HA HOMWHa/IbHble Ha-
npsbkeHnss ot 150 pgo 1000 B n 6onee.
DNEKTPONUTUYECKNE KOHLEHCATOpb! Bbiny-
CKalT Ha HOMUWHa/bHble HanpsKeHus OT
HecKonbkux BosibT Ao 30-50 B v ot 150 go
450-500 B. B cBf3u € 3TUM KX noapasje-
NAOT Ha [Be rpynnbl: HU3KOBOMbTHbIE
M BbICOKOBOMIbTHbIE. KOHAeHcaTopbl nep-



BOW Fpynnbl UCMO/b3YIOT B LIENsSX CO CPaBs-
HUTENIbHO  HEGOMbLUMM  HaMPSHKEHVEM,
a KOHZEeHCcaTopbl BTOPOI rpynnbl-B Lensx
C OTHOCWTE/IbHO BbICOKMM HanpsiXXeHMEeM.

Mogbvipas KoHAeHcaTopbl AN CBOWX
KOHCTPYKLUMIA, BCerga obpallail BHUMaHue
Ha MX HOMMH&/IbHble HaMpsKeHWs. B uenm
C MEeHbLUMM HanpsXKeHWeM, Yem HOMU-
Ha/lbHOe, KOHAEHCATOpbl BK/KOYATb MOX-
HO, HO B LenNW C HanpsXKeHWem, npesbl-
LIAtOWMM  HOMUHAIbHOE, WX  BK/KOYaTb
Henb3s. Ecnn Ha 06Knagkax KoHaeHcaTopa
OK@XKETCA HanpshKeHWe, NPeBbILLAoLLEe ero
HOMUWHA/IbHOE HamnpsbKeHve, TO AN3NEKTPUK
npobbeTcs. poOUTLIA KOHAEHCATOP He-
npurogeH ans paboTol.

Tenepb O KOHAeHcATOpax MepeMeHHON
eMKOCTH.

YCTpOIACTBO NPOCTEMLLEr0 KOHAEHCATO-'
pa nepemMeHHol eMKOCTU Tbl BMAULIb Ha
puc. 66. OfHa ero obknagka-cTaTop-He-
noaswkHa.  BTopas - poTop - cKpenneHa
¢ ocblo. [lMpy BpaweHun ocu naowafdb
MepekpbITUS 06KNafoK, a BMECTE C HEl
W eMKOCTb KOHZEHCaTopa W3MEHSITCS.

KoHaeHcaTopbl  MepeMeHHON  eMKOCTK,
NMpPMMEHSIEMbIE B HacTpamBaeMblX Koseba-
Te/bHbIX KOHTypax MNPUEMHUKOB, COCTOAT
13 AByX rpynn nnactuH (puc. 67,a), cpe-
NaHHbIX W3 IMCTOBOr0 &/IlOMUHMA MU Na-
TyHu. [nacTuHbl  poTopa  COEAMHEHbI
ocbto. CTaTopHble NIaCTMHbI TaKkKe coeau-
HEHbl M M307MpOBaHbl OT potopa. [pu
BpalleHWn OocWM  NAacTUHbl  CTaTOPHON
rpynnbl NOCTEMEHHO BXOAAT B BO3AYLUHbIE
3a30pbl  MeXAy NnacTMHamMuM pPOTOPHOIA
rpynnbl, OTYEr0 €EMKOCTb KOHAEeHcaropa
M1aBHO M3MeHsieTcs. Korga nnactuHbl po-
TOpa MOMHOCTbIO BbIBEAEHbl W3 3a30POB
MeXxay nnacTMHamm CTaTopa, €eMKOCTb
KOHAeHcaTopa HauMeHbLLas; ee HasblBaloT
Hava/IbHOW EMKOCTBIO KOHAeHcaTopa. Kor-
[la pOTOpHble MAAacTVHbI MOMHOCTHIO BBE-
JeHbl MeXgy nnacTMHamy cTatopa, em-
KOCTb KOHAeHcaTopa 6yaeT HanbonbLueid,
T.6. MakCUMa/bHOM AN1S1 JaHHOrO KOHAEeH-
catopa. MakcumanbHas eMKOCTb KOHZEH-

Puc. 66. MpocTeunii KoHAeHcaTop NepemMeH-
HOWM eMKoCTn

caTopa 6yger Tem 60Mbiup. YeM 60sbLue
B HEM M/IACTUH W YeM MeHbLLEe PacCTosHMe
MEXAY MOABVXHBIMW W HEMOABMKHBLIMU
nnacTUHamm.

B KoHpeHcaTopax, MOKa3aHHbIX Ha
puc. 66 1 67,a, AUINEKTPUKOM CAYXUT
BO34yX. B ManorabapuTHbIX e KOHAeHca-
TOopax MepeMeHHoin emkoctn (puc. 67,6)
[OV3NIEKTPUKOM  MOXEeT  OblTb  Bymara,
MNacTMaccoBble MAEHKW, Kepamuka. Takue
KOHJeHcaTopbl Ha3blBalOT KOHAeHcaTopa-
MW NepemMeHHOW eMKOCTU C TBepabIM Ana-
NeKTpukoM. Tlpu  MeHbLMX rabapuTax,
Yem KOHAEHCATOpPbl C BO3AYLUHbIM AM3NeK-
TPUKOM, OHU MOTYT UMETb 3HAuUTe/lbHble
MaKCUMa/lbHble eMKOCTW. VIMEHHO Takue
KOHAeHcaTopbl W MPUMEHSAT 419  Ha-
CTPOViKMN KOnebaTe/bHbIX KOHTYPOB Maso-
rabapuTHbIX TPAH3UCTOPHbIX MPUEMHUKOB.

Hanbonee pacnpocTpaHeHbl KOH/eHca-
TOpPbl MEPEMEHHON eMKOCTM, WMetoLme
Haya/IbHYt0 eMKOCTb B HECKO/IbKO MMKO(a-
pag u Haubonblyto 240-490 nd. He wc-
K/IOYEHO, YTO OAMH M3 TaKMX KOHLEHcaTo-
POB Tbl Y€ MCNO/Mb30BaN A/ HACTPOWKM
TBOEro MepBoro pPajuonpUeMHNKA.

B npueMHMKax ¢ ABYMSA HacTpamBaroLu-
MUCA  KONebaTenbHbIMM  KOHTypamu  uc-
NoMb3ytOT 6/I0KM  KOHAEHCATOPOB nepe-
meHHoli emkoctu (KME): B 6noke KrIE,
MoKa3aHHOM Ha puc. 68, oBa KOHAeHcarto-
pa, poOTOpbl KOTOPbIX UMEKT O6LLYH OCb.
Mpy BpalleHUn OCU OAHOBPEMEHHO M3Me-
HAOTCA eMKOCTM 060MX KOHEHCaTopOoB.

OfMHOYHbIE  KOHZeHcaTopbl W 610KU
KOHJEHCAaTOPOB  MEPEMEHHON  eMKOCTM
C BO34YLUHbIM [AWN3NEKTPUKOM TpebytoT
K cebe Gepe>kHoro OoTHoLeHus. [Jaxe He-
3HAYUTENIbHOE WCKPUBMEHWE WU WMHOEe MOo-
BPeX/eHWe MNacTVH NPUMBOAMT K 3aMblKa-
HUI0 MeXay HumW. VicnpasneHve xe nna-
CTUH KOHZEeHcaTopa-Aeno CAoXHOe.

YnCNy KOHLEHCATOPOB C TBEPAbIM

AN3NEKTPUKOM OTHOCATCA n noa-
CTPO€YHblE KOHAEHCATOPbI, ABAAKOLMECA
PasHOBNAHOCTLHD  KOHAEHCATOPOB  Mepe-

Puc. 67. KoHaeHcaTopbl MepeMeHHOW eMKOCTU
C BO3AYLUHbIM (a) 1 TBepabIM (6) AN3NEKTPUKOM
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Puc. 68. OfHa M3 KOHCTPYKUMIA 6/10Ka KOHAEH-
CaTopoB MepeMeHHOW eMKOCTU

MEHHOIi emMKOCcTW. Yallle BCero Takve KOH-
[eHcaTopbl UCMOMb3YHOT A/ MOACTPOMKM
KOHTYPOB B PE30HaHC, NMO3TOMY WX Has3bl-
BAlOT MOACTPOEYHbIMU. KOHCTPYKUMY Ha-
nbosiee pacnpOCTPaHEHHbLIX MOLACTPOEYHbIX
KOHJEHCaTOpOB TroOKasaHbl Ha puc. 69.
Kaxablii U3 HUX COCTOMUT U3 CPaBHUTE/NbHO
MacCMBHOIO  KepaMM4yecKoro OCHOBaHWA
M TOHKOrO Kepamuyeckoro gucka. Ha no-
BEPXHOCTb OCHOBaHWA (Mo OUCKOM) M Ha
[VCK HaHeceHbl B BUAE CEKTOPOB MeTasliun-
Ueckue cnou, fABNAOLLMECH O0OKNagKamm
KoHAeHcaTopa. lMpy BpalleHWn gucka BO-
KpYyr OCY W3MeHseTCs Mowaib nepexpbl-
TUS CEKTOPOB-06KNafoK, W3MEHSETCH eM-
KOCTb KOHfeHcaTopa.

KMK-i

KMK-Ir

Puc. 69. lNMoacTpoeyHble KOHAeHcaTopbl U UX
CcXemaTunyeckoe 0603HaveHue

L"Um =L1+(2

Puc. 70. MapannenbHoe (a) U nocnegoBaTeNb-
Hoe (6) coefMHEHUsSI KOHAEHCaTOpPOB
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EMKOCTb MOACTPOEYHbLIX KOHAEHCATOPOB
YKasblBaloT Ha UX Koprycax B Bufe Apob-
HOro 4ucna, rhae YMcnuTe/b-HaumeHbLUas,
a 3HameHaTenb Hambosnbluas  eMKOCTb
[JaHHOro KoHfeHcartopa. Ecnu, Hanpumep,
Ha KOHAeHcaTope YykasaHo 6/30, To 3TO
3HAUUT, YTO HaMMeHblUad ero emMmKoCTb
6n®d, a Haubonbwas 30nd. llog-
CTPOEYHble KOHAEHCATOPbl 06bIYHO UMEIOT
HaMMeHbLUY0 eMKoCTb 2-5nd, a Ha-
néosnblyto fo 100-150 nd. HekoTopble 13
Hux, HanpumMep KIK-2, MOXXHO 1Cnosb3o-
BaTb B Ka4ecTBe KOHJEHCATOPOB MepemMeH-
HON EeMKOCTW [A/1 HACTPOWMKW MPOCTbIX
OfHOKOHTYPHbIX MPUEMHKOB.

KoHfeHcaTopbl, Kak W pesnucTopbl, MOX-
HO COeAVHATbL NapaifiefisHo WK Mnocnego-
BaTesibHO. K coefyHeHuno KOHAeHCaTopoB
npuberaroT uYallle BCEro B TeX Cly4asx,
Korga nmof pyKaMu HeT KOHAeHcaTopa
HY>KHOTO HOMWHaa, HO WMEKTCA Apyrue,
N3 KOTOPbIX MOXHO COCTaBWUTb HEOOXOAM-
MYH eMKOCTb. ECnn coefHUTL KOHfeHca-
TOpbl napannensHo (puc. 70,a), TO UX 06-
as emKocTb 6yfeT paBHa CyMMe emKo-
CTeli BCeX COeAMHEHHbIX KOHAEHCATOpOB,
T.e.

Cobw=C1 +C2 + C3 u T.4.

Tak, Hanpumep, ecm Cl =33 nd n
C2 =47 nd, To 06Last EMKOCTb 3TUX ABYX
KOHAeHcaTopoB Oyaer: Cobll =33 + 47 =
— 80 n®.

Mpn  nocnefoBaTeNbHOM — COEAMHEHUN
KoHAeHcaTopos (puc. 70,6) ux obulas em-
KOCTb BCErfa MeHblUue HavMeHbluell eMKO-
CTW, BK/HOYEHHON B uenouky. OHa nog-
CYMTbLIBAETCA MO (hopmyne

Cobw=C1 C2/(Cl +C2).

Hanpumep, pgonyctum, 4to Cl=
=220 n®, a C2 =330 nd; Ttorga Cooll=
=220+330/(220 + 330) = 132 n®. Korjga
COEMHSAIOT MOCNef0BaTe/IbHO [Ba KOH/EH-
catopa O[MHAaKOBOW EeMKOCTM, WX 06Las
eMKOCTb OyZ[eT BABOE MEHbLUE eMKOCTU
KaXOoro u3 HuXx.

CNCTEMA COKPALLEHHOIO OBO-
SHAYEHA HOMWHAJBHbBIX
COrNPOTUBJIEH PE3VCTOPOB
n EMKOCTEN KOHAEHCATOPOB

Ha pesncTopax U KOHAeHcaTopax OTHOCU-
TeNbHO  GOMbLUMX PA3MEPOB KX  HO-
MUHa/IbHBIE COMPOTUB/IEHWUS UMM EMKOCTM
MapKUpYIT, MPUMEHSS  OGLLENPUHATLIE
COKpaLLeHHble 0603HAYEHVs1 eAMHIL, 3/EK-



TPUYECKMX BENIMYMH, & PALOM-BO3MOXKHOE
OTK/IOHEHVE OT HOMMHasa B MpOLeHTax,
Hanpumep: 1,5+10%, 33+ 20%. [Ans
0603HaYeHMs e HOMWHAMOB Masoraba-
PUTHBLIX PE3UCTOPOB U  KOHAEHCATOpPOB
MPUMEHSAIOT cneuuanbHblli Kog, cnarato-
WWACS M3 YCNOBHbIX OYKBEHHbIX W LU-
(hpOBbIX 3HAKOB.

Mo Takoil cucTeme eaWHULY COMPOTU-
B/IEHVS OM COKpaLLeHHO 0603HayatoT OykK-
BOi E, Knnoom-6ykeoi K, meraom-6yk-
Boii M. ConpoTvBAEHUS Pe3nCTOpoB OT
100 go 910 OmM BbIpaXalOT B JONAX Ku-
fiooma, a cornpotusneHusa ot 100000 go
910000 Om B pgonax wmeraoma. Ecnm
HOMVHa/IbHOE COMPOTWBIIEHWE pesncTopa
BbIPaXXaloT Le/bIM YMCIO0M, TO OYKBEHHOE
0603HayYeHne efyHULbI U3MEPEHUS CTaBAT
rnocne 3toro uucna, Hanpumep 33E
(33 Om), 47K (47 kOm), 1M (1 MOwm).
Korga >e conpoTuBfieHne pesucTopa Bbl-
PaXaKT [eCATUYHON Apo6bi0  MeHbLLe
eMHULbI, TO BYKBEHHOe 0603HaYeHne efu-
HULBI M3MEPeHWs pacnonaratoT Nepes uuc-
noM, Hanpumep K22 (220 Om), MA47
(470 kKOM). Bblpaxkas cOMpoTUBNEHME pe-
3McTopa LenbiIM  YUCIOM € AeCATUYHON
[po6blo, Lenoe 4ncno CTaBAT Briepesu
OykBbl, a [AecATUYHYK ApoOGb-nocne
OyKBbl, CUMBOMN3MPYIOLLEA €ANHULbI N3-
MepeHus (OyKBa 3aMeHsieT 3ansTyto nocne
uenoro uucna). Mpumepsl: 1E5 (1,5 Om),
2K2 (2,2 kKOm), 1M5 (1,5 MOwm).

[JonyctuMoe OTKNOHEHWE HaAHOCAT Mo-
cne 0603HaYeHNs HOMUHa/ILHOTO COMpPOTU-
B/IEHNS CnedytowyMy ByKBaMu:

JAONYCK, 20.....ccccviriiinnn. +20 +10 +5
MapKUPOBKA...........ccoerenenn. B C n
Mpegnonoxum, Ha ManorabapuTHOM

pesuctope o603HayeHo: 1M5W. 3T0 3Ha-
UNT, YTO HOMUH&/ILHOE COMPOTUB/EHWE pe-
3uctopa 1,5 MOM, [ONYyCTUMOE OTK/IOHe-
HWe OT HOMMHana + 5%.

HoMVHanbHbIe eMKOCTM KOHEHCAaTopoB
40 91 n® BbipaXatoT B NuKo(apaaax, uc-
nonb3ya A1 0603HAYeHUs 3TON eAUHULbI
emkoctn 6yksy . Emkoctn ot 100 go
9100 n® BbIpaXatoT B JONAX HaHO(apasbl
(1 H® = 1000 n® wmmm 0,001 mk®P), a or
0,01 go 0,091 mkd-B HaHothapagax, 060-
3Hauasa HaHothapagy 6yksoit H. EmkocTtu
oT 0,1 MK® 1 Bbille BbIpaXKatoT B MUKPO-
(hapagax, ucnonb3ya AN 0003HaYeHUs
3TON eauHMLbl emKocTu 6yksy M. Ecnm
EMKOCTb KOHieHcaTopa BbIpaXkatoT Liesbim
ymciom, To 6yKBeHHOe 0603HaYeHVe emMKo-
CTW CTaBAT MoCfie 3TOro Yucna, Hanpumep:
12N (12 n®), 15H (15 H® = 15000 n®
nam 0,015 mk®), OM (10 MK®D).

UT06bl HOMUHA/IbHYHO EMKOCTb KOHZEH-
catopa BblpasuTb [ECATUYHON [pOoObHD,
O6yKBeHHOe 0603HayeHne efuHULbl eMKO-
CTW pacnonaratoT nepeq yucnom: H15
(0,15 P = 150 nd), M22 (0,22 mk®P). Ons
BbIPKEHNA  EMKOCTU KOHfeHcaTopa
LeNbIM YWC/IOM C [AeCATUYHON ApOo6bHo
OyKBEHHOEe 0603HaYeHVe eaVHWLbI CTaBAT
MEXAY LeMbIM YMCIOM W [JEeCATUYHON
[pO6bIO, 3aMeHSIs et0 3anATyto, Hanpuwvep:
n2 (1.2 nd)(l)), 4H7 (4,7 HO = 4700 nd),
IM5 (1,5 MKD).

Jonyctmoe OTK/IOHEHME MapKuUpyoT
nocne 0603HaYeHWs HOMWHAILHOWM EMKO-
CTU Uudpamn B NpoueHTax, nukodgapasax
MM O6YKBEHHbIM KOAOM, KOTOPbIA MpYBO-
AVMM (B COKpaLLeHHOM BWAe) 3AECh:

fonyck,', #30 #20 #10 #5 *2 1
MapkupoBka o) B [¢] w n P

BoT Heckonbko NprMepoB 0603HaueHMs
napameTpoB ManorabapuTHbIX KOHAEHCa-
TopoB: 1H5B (1500 n®, ponyck +20%),
5M6n (56 nd, ponyck +2%), 1M5®
(1,5 mk®, ponyck + 30%).

KOPOTKO O T1/IABKOM TPEAO-
XPAHUTEJIE

OTOT Npubop npeAcTaBnseT CobO OTpe-
30K MNPOBOJIOKK, TOJLMHA KOTOPOI pac-
cunMTaHa Ha MpomnyckaHue TOoKa HeKOTopo-
ro OMpefeneHHOro 3HaueHWs, Hampumep
0,25 A. OH npegoxpaHsAeT UCTOYHUK TOKa
OT neperpysku. [pesoxpaHUTeNn UMeT
BCE 3MIEKTPOCETW, WHOrAA LUTENCENbHbIE
PO3ETKM, PAAVNOKOHCTPYKLIAW, MUTAIOLLMECA
OT 3/1eKTPOOCBETUTENIHOW CETW.

MnaBkniA MpefoOXpaHuTeNb BCTaBASAIOT
B paspbIB 3/1EKTPUYECKON Lienu, YTobbI Ye-
pe3 Hero npoxogwN Becb TOK, MOTpe-
6nsemblii Lenbto. Moka TOK He NpeBbIlLaeT
[ONycTUMO HOPMbI, MPOBO/IOKAa Mpeso-
XpaHWTens uyTb Terjas WAM COBCEM XO-
nofHas. Ho Kak TOMbKO B LM MOsBATCA
HeoMmycTUMO  60MblUAs  Harpy3ka Wm
Mpon30iaeT KOPOTKOE 3aMblKaHue, TOK pe-
3K0 BO3pacTeT, pacnnaaBuT MPOBOMOKY
M Uenmb aBTOMaTMuecku pasopseTcs. [Ma-
TPOH M/aBKOr0 MNpefoXpaHWUTEeNs, MCMofb-

Puc. 71. NnaBKue npegoxpaHuTenun
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3yeMOro p OCBETWUTE/IbHOW 31eKTPOCceTH,
YCTPOEH TakK e, Kak MaTpoH 3eKTpo-
Namnbl. B Hero BBepTbIBalOT (PapthopoByto
«npoOKy» (puc. 71-cnesa), BHYTpU KOTO-
poVi MMeeTCs CBMHLOBasA NpoBo/oka. OanH
KOHeL, ee MpUNasH K MeTaiiMyeckomy o-
HbILLKY NpobKW, a Apyron—k mMetanimue-
CKOMY LMAUHAPY C pe3bboid, KOTOpbIM
NpefoxpaHuTeNb BBEPTbLIBAIOT B MATPOH.

MpoBonoka NNaBKoOro npefoxpaHuTens
PagvoKOHCTPYKUMK (Ha puc. 71-cnpasa)
3aK/l04eHa B CTEKIAHHYKO  TPY6OuKy
M KOHLUAMM npunasHa K MeTaninyeckum
KOMINaykam, BbIMO/HSIOLWMM POSib KOHTaK-
TOB. DTUMM KOHTaKTamMu MpeoxpaHnTeb
BCTaBNSAOT B CreumanbHbll NaTpoH (aep-
XaTenb) Unn Mexay ABYMS MeTannyecKu-
MW CTOEYKaMM, K KOTOPbIM MOABEAEHbI
MpoBoAa 3alyLLaeMoil OT neperpysok ce-
™.

MpuunHy, BbI3BaBLUYK  NeperopaHue
NpefoXpaHnTens, Hafo HalTw, yCTpaHWTb,
W TOMbKO Mocfie 3TOro, cob6nwfgas ocTo-
POXHOCTb, MOXHO BCTaB/IATb B 3/1EKTPUYE-
CKyI0 Lienb HOBbIA MpesoXpaHnUTeSb.

OCTOPOXHO-BbICOKOE HATPA-
XEHUE!

[a, toHbIli gpyr, BCerga, Korga npuxoaut-
CA MMeTb [eN0 C 3MeKTPOCETbO, HaLo
6biTb  OCOOEHHO BHMUMATE/IbHbIM, OCTO-
POXHbIM W HUKOrAa He 3abbiBaTb O [eii-
CTBYIOLLEM B Heli OMacHOM BbICOKOM Ha-
MPSXXEHNN.

VHorpa, 6anyscb unm xBacTas, pebsta
KacatoTCs pyKO OroseHHOro npoBsofja um
KOHTaKTOB LUTeNcenbHol po3eTkn. Bpoge
HUYEro OonacHoro. Ho MOXeT ciyuuTbes
HernonpasMMoe, NOTOMY 4TO 3/1EKTPOCETb
He JIOBUT LLYTOK. «IeKT» TaKoro
«OnMbITa» BCELENO 3aBUCUT OT 3/1EKTPUYe-
CKOrO COMPOTMB/IEHWS Tefla  YesioBeka
M U30NALUN ero oT 3eMu, BNaXXKHOCTU No-
Nla, Ha KOTOPOM OH CTOUT. Y pasHbIX Jlto-
Jeii B pa3HOM BO3pacTe W npu pas/iMyHOM
COCTOSHMM BCEro OpraHvW3Ma 3feKkTpudye-
CKOE COMpOTKB/EHUE TeNa MOXET 6biTb OT
TbICAYM [0 HECKONIbKMX [JECATKOB ThICAY
oM. W ecnn YenoBek CO CPaBHUTENBLHO He-
60MbLUMM CONPOTMBAEHVEM Tena KOCHETCA
MpoBOAA 3/IEKTPOCETM, Yepe3 Hero MOXeT
MPOMATN 3HAYNTENbHBIA TOK, KOTOPbLIA MO-
XKET CTaTb MPUYMHON  3MIEKTPUYECKOIA
TpaBMbl.

MpocToil pacyeT: ecnn HanpsKeHue ce-
Tn 220 B, a conpoTtmsneHue Tena 22 KOwm,
TO TOK Mo 3akoHy Oma OygeT paBeH
220:22000 = 0,01 A. Takoli TOK ANsi Yeno-
BeKa OnaceH, HO He cMepTenieH. A ecim co-

npoTuBeHne masno-scero 2,2 kKOm? Tor-
ha TOK Bo3pacteT o 220:2200=0,1 A.
Takoli TOK y)xe CMepTefibHO onaceH!

Kak npegoTBpatnTh HEMpPUATHOCTH, KO-
TOpble MOXET MPUYUHUTL 3NEKTPOCETL?

Mpexne BCero HUKOrga, HY NMpu Kakux
YCNOBUSAX, HE Kacaica pyKamu OroNneHHbIX
Y4aCTKOB MPOBOLOB 3M1EKTPOOCBETUTENb-
HOli CeTYW, MOHTa>Ka WM KOHTaKTHbIX CO-
eOVHEHUA MOHTUMPYEMOW WAM Hana>kveae-
MOW annapaTypbl, NUTaKwLeica oT CeTw.
A ecnv noHafobuTcs 3aM30nMpoBaTh Mpo-
BOA, YNYYWMWTb KOHTaKTbl LUTEMCEbHOM
pO3eTKW, fenali 3TO TOMbKO nocne o6ecto-
YMBAHMA CETU BbIK/HOUaTeNeM Ha KBapTup-
HOM 3/1eKTPOpacnpefe/IMTelbHOM  LUUTKe.

Mpy HanaXxvBaHWN NPUEMHUKA UK YCu-
NINTENA C MUTaHWeM OT CETW LLyN U3MepK-
TeNbHOTo_Nprbopa (U NHCTPYMEHT) Aep-
XM OAHON PyKOW BO M36eXaHMM MNPUKOC-
HOBEHUA  TOKOHeCyLUMX  MPOBOLHWKOB
o0benMun pykamu. Tpexxae 4Yem 3aMeHUTb
MCNOPTUBLLYIOCA AeTallb WU BHECTU N3Me-
HEHVA B MOHTaX, MOSIHOCTHIO OTK/IHOUM
MPUEMHUK, YCUUTENb WA NUTaOWMIA UX
BbINPAMUTENb OT CETW.

Ha aTom s npepbiBato Gecesy. Ho «ak-
CKypCUsi» B 3MEKTPOTEXHUKY elle He 3a-
KOHYeHa. Bnepeau—papyrue anekTpuyeckue
SIBNEHNST W NPUOOPbI, C KOTOpbIMM Tebe
npuaeTcs VMeTb [Aeno.



BECEJA LUECTAA

MNONYTNMPOBOAHUKWM m
MNoYTrNPOBOAHNKOBbBLIE
NMPNBOPDBI

Tbl, IOHbIA OpYr, COBPEMEHHUK TeXHUYe-
CKOIi peBonoLMM BO BCEX 0611aCTAX paanos-
NeKTPOHUKN. CyTb ee 3aKnoyaeTCca B TOM,
YTO Ha CMeHY 3eKTPOHHbIM Namnam npu-
WM MOMYNPOBOAHUKOBbLIE NPUGOPbLI, a WX
Tenepb BCE 6OMbLUE TECHAT MUKPOCXEMbI.

Mpegkom ofHOro M3 Hambosnee Xxapak-
TEpHbIX NpeAcTaBuTeNel «apMuu» Mony-
MPOBOAHUKOBbIX nproOPOB ~ TPAH3UCTO-
pa-6bi TakK Ha3blBAEMbI TeHepUpyHoLLNii
[eTeKTOop, M306peTeHHbIA ewe B 1922,
coseTckum paguodmsukom O. B. JloceBbIM.
3TOoT npubop, nNpeacTaBAAOWWMA  CcOBON
KpucTann nomynpoBoAHUKa C ABYMS MPUMbI-
KatoLwmmMn K HeMy MpOBO/IOYKaMU-NPOBOLHU-
Kamu, Nnpu OMnpefeneHHbIX YCNoBUAX MO re-
HepypoBaTb M YCWIMBATbL 3NEKTPUYECKME
KonebaHusa. Ho OH Torja wm3-3a Hecosep-
LIEHCTBA He MOT KOHKYpWpOBaTb C 3/EK-
TPOHHON namnoii. [OoCTOWHOro MoMynpo-
BOAHWKOBOIO COMEPHWUKA 3/1EKTPOHHON Nnam-
ne, Ha3BaHHOrO TPAH3NCTOPOM, CO3LaM
B 1948 1. amepukaHckne yueHble bpaT-
TeliH, Bapaud v LWokm. B Halleil cTpaHe
60bLLON BKNag B paspaboTKy nonynposos-
HWKOBbIX npubopos BHecin A. ®. Vodde,
N. 4. NaHgay, b. . Nasbigosa, B. E. Jlow-
Kapes U PAL APYTMX YYEHbIX W UHXKEHepos,
MHOIVe HayuyHble KONMEKTUBbI.

UT06bl NOHATH CYLUHOCTb SBNEHWIA, Npo-
UCXOMALLMX B COBPEMEHHbIX MOMyNpPOBOAHM-
KOBbIX Mpubopax, Ham npuaeTcs «3arng-

HYTb» B CTPYKTYPY NONYNPOBOAHWKA, Paso-
6paTbCs B MpUuYMHaX 00pa3oBaHMs B HEM
3MIeKTPUYECKOTO0 TOKa. HO nmepes 3TuM Xo-
poLLIO 6bl Tebe BCMOMHATL Ty YacTb nep-
BOVi Becefbl, Te S pacckasbiBas O CTPOEHUN
aTOoMOB.

MNONYMNPOBOAHUKN N UX CBOW-
CTBA

HanomHIo: Mo 31eKTPUYECKUM CBOICTBaM
NONYNPOBOAHMKNA 3aHMMAtOT CpefiHee Me-
CTO MeXay MPOBOAHMKAMMW W HEMPOBOLHW-
KaMn ToKa. K ckasaHHOMY [06aBfto, 4TO
K rpynne nonynpoBOAHUKOB OTHOCKTCS
ropasgo 6onblUe BELECTB, YeM K rpynnam
MPOBOAHMKOB W HEMPOBOAHWUKOB, B3ATbIX
BMecTe. K MonynpoBOAHMKaM, HalLefLwm
NPaKTU4YeCKOe MPUMEHEHWNE B TEXHWKE, OT-
HOCSATCS repMaHuii, KPeMHWIA, ceneH, 3a-
KWUCb Mean 1 HEKOTOpble Apyrie BeLLecTBa.
Ho Aans nonynpoBOAHWMKOBLIX MNPKUOGOPOB
MCMOMb3YHOT B_OCHOBHOM TO/IbKO repMma-
HUIA 1 KPEMHWUIA,

KakoBbl Hambonee XxapakTepHble CBOI-
CTBa NOMYNPOBOAHMKOB, OT/MYaKOLLME WX
OT MPOBOAHWKOB U HEMPOBOAHMKOB TOKa?
SNeKTPONpPOBOAHOCTbL  MO/YNPOBOAHUKOB
CWJIbHO 33BUCWT OT OKPY)XKAlOLLEn Temne-
paTypbl. Mpy 04YeHb HU3KON Temneparype,
6/113KOIM K abCOMOTHOMY Hy/to ( — 273°C),
OHW BefyT cebsi N0 OTHOLUEHWUIO K 3M1eK-
TPUYECKOMY TOKY Kak M30naTopbl. Bosb-
LUMHCTBO XXe NMPOBOAHUKOB, HA0OOPOT, Npw
TaKoi TemnepaType CTaHOBATCS CBEpPXMpo-
BOAMMbBIMU, T.€. NMOYTU HE OKasblBalOT TO-
Ky HWMKakoro conpotueneHusi. C MoBbiLle-
HMEM TemnepaTypbl MPOBOAHMKOB MX CO-
NPOTUB/EHNE 3MEKTPUYECKOMY TOKY YBe-
NMYMBaETCH, a CONPOTMBAEHME MOMNYMpO-
BOZHMKOB YMEHbLUAETCA. DNEKTPONpPOBOS-
HOCTb MPOBOAHWKOB He W3MeEHSieTCs npu
AEVICTBAN Ha HUX CBETA. O/IEKTPONPOBOA-
HOCTb >Ke MONYNPOBOAHWMKOB Mo Ae-
CTBMEM CBeTa, TakK HasblBaemasi (pOTOMpo-
BOZHOCTb, NOBbIWAeTCs. Mo1ynpoBOgHNKN
MOTyT Mnpeobpa3oBbiBaTb 3IHEPrMHD CBeTa
B 9/7EKTPUYECKMA TOK. TMPOBOAHUKAM e
3TO COBEPLUEHHO He CBOWCTBEHHO. Jnek-
TPOMPOBOAHOCTL MOMYNPOBOAHUKOB PE3KO
YBENMUMBAETCA NP BBEAEHUM B HWX aTo-
MOB HEKOTOPbIX APYrMX 31eMeHTOB. Jnek-
TPOMPOBOAHOCTb Ke MNPOBOAHWMKOB MpU
BBEEHNN B HUX MNpPUMECE/ MOHMKAETCS.
3TV U HEKOTOpble Apyrue CBOICTBA Mony-
MPOBOAHMKOB  ObIIN~ M3BECTHbI  CPaBHW-
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Te/lbHO [1aBHO, OfHAaKO LLUMPOKO MCMOsb30-
BaTb WX CTaM CPaBHUTE/bHO HeJaBHO.
FepMaHWMin 1 KPEMHWIA, SBAAHOLLMECS
MCXOAHLIMW MaTepuasiaMym MHOTMX COBpe-
MEHHBIX MOMYMNPOBOAHNKOBbLIX MPUBOPOB,
MMEIT BO BHELLUHWX CofX CBOMX 060/10-
YeK MO YeTblpe Ba/IEHTHBIX 3/EKTPOHA.
Bcero ke B atome repmaHua 32 31eKTpo-
Ha, @ B atome KpemHusa 14. Ho 28 anek-
TPOHOB aToMa repmaHuna 1 10 3n1eKTpPoOHOB
aToMa KpeMHWs, HaxofAlWecsd BO BHY-
TPEHHUX CNOAX WX 000/104YeK, MPOYHO
YOEPXKMBAKOTCA A4paMU U HW NPU Kakux
06CTOATENbCTBAX HE OTPbLIBAKOTCA OT HUX.
TOMbKO YeTblpe BANEHTHLIX 3MIEKTPOHA
aTOMOB 3TVX MOJYNPOBOAHMKOB MOTYT, Aa
W TO He BCerga, ctatb CBOGOAHLIMU. 3a-
MOMHW: YeTbipe! ATOM >Xe NosynpoBOAHU-
Ka, NoTepsiBLUMIA XOTA Obl OAMH 3MEKTPOH,
CTAHOBUTCA MOMOXKUTENBHBIM VOHOM.

B nmonynpoBoAHWKe aTombl pacnoso-
XKEHbI B CTPOrOM MOPSfKe: KaXAblA aToM
OKPYXXEH YeTbIPbMS TaKMMW Xe aToMamMu.
OHU K TOMY e PacrosioXeHbl HACTO/bKO
611U3KO ApYyr K Apyry, YTOo WX BaJIeHTHbIe
3NIeKTPOHbI  06pa3yloT  efuHble OpbuThl,
MPOXOAsLLMe BOKPYr BCEX COCEAHUX aro-
MOB, CBfi3bIBas UX B efHOe BeLlecTBo. Ta-
Kyt0 B3aVMMOCBA3b aTOMOB B KpuCTase
MoNyMNpPOBOAHMNKA MOXHO MpPeacTaBuTh Ce-
6e B BMAE NMOCKOM CXeMbl, KaK MOKas3aHo
Ha puc. 72,a. 34ecb 6OMblUME LIapUKK CO
3HAKOM « + » YCNOBHO M3006pakatoT agpa
aTOMOB C BHYTPEHHUMW CIOSMMW 3/1EKTPOH-
HO 0060/1I04KN  (MONOXMUTENbHBIE  WOHBI),
a MaJieHbKMe LUapUKN BasleHTHbIe  3/eK-

TPOHbI. Kaokabli aTOM, Kak BUAWLLb, OKpY-
XKEH YETLIPbMS TOYHO TaKMMK >Ke aToMa-
Mu. J1t06O M3 aTOMOB CBSI3aH C KaXXAbIM
COCEAHUM ABYMS BaJIEHTHbIMU 3/1EKTPOHA-
MW, OAMH W3 KOTOPbIX «CBOM», a BTOPOIA
3aMMCTBOBaH y «cocefa». ITO [ABYX3NeK-
TPOHHasdA, WM BaneHTHasA, cBA3b. Camas
npoyHasa csa3b!

B cBOW ouepefp, BHEWHWUIA CrOi 3nek-
TPOHHOM O06O0MIOHYKM KaX[oro atoma co-
LEPXKUT  BOCEMb  3/IEKTPOHOB:  YETbIpe
CBOVIX M MO OJHOMY OT YeTbIpeX COCEAHUX
aTOMOB. 37€eCb Y)e HEBO3MOXHO pas/iun-
UnTb, KakOW W3 BaJIEHTHbIX 3/IEKTPOHOB
B aTOME «CBO», & KaKOW «4yXOii», Mo-
CKOMbKY OHM caenanucb obwwmmn. Mpn Ta-
KO CBSA3M aTOMOB BO BCeii Macce KpucTtasi-
Nla repMaHns UM KPEMHUS MOXXHO Cui-

TaTb, 4TO KPUCTaNN  MOYNPOBOAHMKA
npeAcTaBnseT Co6oi ofHYy 60MbLIYID MO-
nexyny.

Cxemy B3auMMOCBSi3U aTOMOB B MOny-
NPOBOAHWKE MOXHO [NSi  HarnsagHocTu
ynpocTuTb, K3006pa3vB ee Tak, Kak 3TO
CenaHo Ha puc. 72,6. 3geck sagpa aTOMOB
C BHYTPEHHUMW 3/1IEKTPOHHLIMK 060/104Ka-
MW MOKa3aHbl B BUE KPYXXKOB CO 3HaKOM
MIC, a MeXaTOMHble CBA3U-ABYMS /U-
HUSIMW, CUMBOJIU3NPYIOLLMMUN  BaSIEHTHbIE
3/1EKTPOHBI.

SNEKTPOINPOBOAHOCTb
NMPOBOAHUVKA

Mpu TemnepaType, 6/M3KOIA K abCOMHOTHO-
MY Hy/o, NMONYMNPOBOAHMK BeAeT cebs Kak
a0CO/MOTHBLIA HENPOBOAHMK, MOTOMY 4TO

nony-

J)

Puc 72. Cxema B3aMMOCBSI3M aTOMOB B KPUCTaslsie NOJyrNpoBOAHUKA (a) U YNPOLLEHHAs CXeMa ero

CTPYKTYpb! (6)
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B HeM HeT CBOGOAHLIX 3/1EKTPOHOB. Ho
Mpu MOBbILIEHWN TeMnepaTypbl CBA3b Ba-
NEHTHbIX 3/1IEKTPOHOB C aTOMHbIMWU f4pa-
MU 0CfabeBaeT W HEKOTOpble W3  HUX
BCNEACTBME TEM/0BOro [ABWXKEHUS MOryT
MOKMAATb CBOM aToMbl. BbipBaBlUMiics u3
MEXaTOMHOW CBA3W 3/1EKTPOH CTaHOBMUTCA
cBo60AHbIM (Ha puc. 72, 6-yepHas TouKa),
a TaMm, rge oH 6bin go 3Toro, obpasyerca
MycToe MecTo. 3TO MYCTOe MECTO B MeXa-
TOMHOIA CBSi3X MOMYNPOBOAHMKA YCNOBHO
Ha3blBalOT [Apblpkoii (Ha puc. 72, 6-pasop-
BaBLLUAACA /IMHWA 3MEKTPOHa). YeM Bbliwe
TemnepaTypa nonyrnpoBoAHUKa, Tem 60/b-
e B HeM MOABNAETCA CBOOOAHbLIX 3/1eK-
TPOHOB W [ApblpoK. Takum obpa3om, obpa-
30BaHMe B Macce MO/ynpOBOAHMKA LbIPKM
CBA3aHO C YXO[OM M3 060104KN aToMa Ba-
NIEHTHOTO  3/1EeKTPOHa, a BO3HWKHOBEHME
[bIPKA COOTBETCTBYET MOSAB/EHNIO MOJI0-
XWUTENbHOTO 3/IEKTPUYECKOro 3apaga, pas-
HOro oTpuLaTeNlbHOMY 3apALY 3MeKTPOHa.

A Tenepb paccmoTpu puc. 73. Ha Hem
CXeMaTUYHO M300paXXeHO SBMEHUE BO3HUK-
HOBEHMSA TOKa B MOJMYMPOBOAHMKe. [puumn-
HO/ BO3HWKHOBEHWS TOKAa CNYXWT Hanps-
XEHVe, MPWUIOXKEHHOE K MOMYMPOBOAHUKY
(Ha puc. 73 UCTOUYHMK HanpsXXeHUs CUMBO-
NN3NPYIOT 3HaKW «+» U «—>»). Bcneg-
CTBME TEMNOBbIX ABMNEHWIA BO BCeii Macce
MonynpoBOAHUKA  BbICBOGOXAAETCH 13
MEXATOMHbIX CBsA3eli HEeKOTOpoe KOo/mue-
CTBO 3/IEKTPOHOB (Ha puc. 73 OHM 0603Ha-
YeHbl TOYKaMM CO CTpesikamu). OJek-
TPOHbI, OCBOOOXAaBLUMECH BOGAW3N NOJO-
XWTENbHOro Mositoca UCTOYHMKA Harnpsxe-
HUA, MNPUTATMBAIOTCA  3TUM  MOJIHOCOM
MU YXOAAT W3 MacCbl MONYMNPOBOAHUKA,

0CTaBNAA nocne cebs AbIpKU. DNEKTPOHBI,
yulefuivie U3 MeXaTOMHbIX CBA3eil Ha He-
KOTOPOM YAa/IeHUN OT MOMIOXUTENBHOro
Motoca, TOXe NPUTArMBAKOTCA UM U ABU-
XyTCA B ero CTOpoHy. Ho, BCTpeTvB Ha
CBOEM MyTW [AbIPKW, 3NEKTPOHbI Kak Obl
«BMPbITMBAOT» B HUX (puc. 73,a), Mpowuc-
XOAWT  3aMOfHEHWE  HEKOTOPbIX — MeX-
aTOMHbIX CBA3el. A OMKHWME K OTpuua-
TeNlbHOMY MOMOCY [bIPKM  3aMOoSHAKTCA
OPYTUMUN 3M1IEKTPOHAMK, BbIPBaBLLUMMUCSA U3
aTOMOB, Pacro/oXeHHbIX elle b6amke K OT-
pvuatensHomy nostocy (puc. 73,6). MNoka
B MONYMNPOBOAHUKE [ENCTBYET 3/eKTpuye-
CKOe Mofie, 3TOT MPOLECC NPOAO/KAETCS:
HapyLlaloTCs OfHW MEeXATOMHble CBfi-
31-U3 HUX YXOLAT BaNEHTHbIE 3M1EKTPOHbI,
BO3HUKAIOT AbIPKM-U 3aroNHATCA Apy-
rMe MexaTOMHble CBSI3U-B [bIPKW «BMpbl-
rMBarOT» 3MEKTPOHbI, 0CBOBOAMBLUMECA U3
KaKUX-TO [ApyrMx MeXaTOMHbIX CBf3eil
(puc. 73,6-T).

PaccmaTpuBast 3TU CXeMbl, Tbl, KOHEYHO,
3aMeTWU/I: 3NEKTPOHbI ABWXKYTCS B Harpa-
B/IEHNM OT OTpULATENIbHOrO Mo/Koca Mc-
TOYHMKA HamMpsHKEHUA K MOMOXMTENbHOMY,
a [bIpKV MepemMeLLatTcs OT NONOXKWTENb-
HOTO nontoca K OTpuuaTtesibHoMy. 3T0
SB/IEH/E MOXXHO CPaBHUTbL C TakoW XOpo-
LU0 3HaKOMOI Tebe KapTuHOi. CToUT nno-
HEpPCKWiA 0Tpaa. Heckonbko pebsAT BbILLIO
M3 cTpos: obpa3oBasMcb MyCTble Me-
CTa-AblpKW. BoxaTblil nogaeT KOMaHay:
«COMKHYTb CTpOiil». PebsATa no ouepeam
nepemeLLaloTCA BMpaBo, 3anosiHAS NycTble
MmecTa. YTo nonyuaerca? PebsTa oAuH 3a
OPYrMM nepemeLLatoTes K npaBoMmy qnaH-
ry, a nycrtble MecTa-B CTOPOHY JIeBOrO.

HanpasneHne nepemelleHns 371€KTPOHOB

r

Puc. 73. Cxema ABUXEHUS 3NEKTPOHOB W [bIPOK B MOSYNPOBOAHUKE
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Mpn Temnepatype Bbille abCOMOTHOIO
HyNA B MOYNPOBOAHMKE HENPEpPbIBHO BO3-
HUKaIOT U MCYe3aloT CBOOOAHbIE  3/eK-
TPOHbI U [bIpKN faxe TOrAa, Korga Het
BHELUHMX 3MeKTpuYeckux nonei. Ho anek-
TPOHbI U [AbIPKN  [BWXYTCA XaOTU4ECKU
B pasHble CTOPOHbI U He YXOAAT 3a npefe-
Nbl NONYNPOBOAHMKA. B umcTom nonynpo-
BOJHUKE umcno BbICBOOOAMBLUMXCA
B K&XObli MOMEHT BPEMEHW 3/1eKTPOHOB
paBHO uMcly 06pasyloLMXCa Mpu 3TOM
ObIpoK. ObLLee e MX Yncno Npu KOMHart-
HO TemnepaType OTHOCUTENIbHO HEBENW-
Ko. 03TOMY 3M1EKTPONPOBOAHOCTbL TAKOro
NoyNpOBOAHMKA, Ha3blBaeMas COOCTBeEH-
HOiA, Mana. VIHbIMK cnoBamu, Takoi nony-
MPOBOAHUK OKa3blBaeT  3/1EKTPUYECKOMY
TOKY [0BO/IbHO 60/bLLUOE COMPOTUB/EHME.
Ho ecnn B unCTblil NONYNPOBOAHMK f06a-
BUTb [@Ke HWYTOXHOE KOMYECTBO MpuMe-
CM B BMAE aTOMOB [JpYI¥X 3MEMEHTOB,
3/1eKTPONPOBOAHOCTb €r0 Pe3K0 MOBbICUT-
ca. Mpn aTOM B 3aBUMCMMOCTU OT CTpYyK-
Typbl aTOMOB MPUMECHBIX  3/1EMEHTOB
3/IEKTPONPOBOAHOCTb  MOJYNPOBOAHMUKA
OyfeT 3NEKTPOHHOW WK [bIPOYHOIA.

Uem pasnnuatoTcs aTu fBa BUAA 3Mek-
TPONPOBOAHOCTN MOMYMNPOBOAHMKA?

Ecnu Kakoii-nmbo aTom B KpucTasnie no-
NYNPOBOAHMKA 3aMEHUTb aTOMOM CYpPbMbl,
VIMEIOLLIMM BO BHELLIHEM C/I0€ 3/1eKTPOHHOA
060M04YKM MATb BaNEHTHLIX 3/IEKTPOHOB,
3TOT aTOM-«MNPULLIENEL» YeTbIPbMS 3/1eK-
TPOHaMM CBSXKETCH C YeTbIPbMSI COCEAHM-
MW aToMamuy NonynpoBOAHMKA. [ATbINA e
BA/IEHTHbIA 3/1EKTPOH aToMa CypbMbl OKa-
XKETCA «/ULIHWM» W CTaHeT CBOGOAHbLIM.
Uem 6onblie B MNOAYNPOBOAHMK OyaeT
BBEEHO aTOMOB CYpbMbl, TemM 60nbLUe
B €r0 Macce OKaXeTcs CBOOOAHbIX 3MeK-
TpoHOB. CnefoBaTenbHO, MOAYNPOBOAHMK
C MPUMECbIO CYpbMbl MNPUBAMKAETCA MO
CBOVIM CBOICTBaM K MeTany: ANns TOro
4TOObl Yepe3 Hero MPOXOAMA 3MeKTpude-
CKUI TOK, B HEM He 06A3aTeNbHO [O/MKHbI
paspyLaTbCsl MeXaToMHble CBs3n. MMony-
MPOBOAHVKW, Obnajatolime TakKMMU CBOW-
CTBaMW, Ha3blBAKOT  MO/YNPOBOAHMKaMU
C 3/1eKTPOMNPOBOAHOCTLIO TUMA N WM, KO-
poye, MOMYNPOBOAHMKaMW N TuMa. 34ecb
naTvHckas 6yksa M-HadanbHas Oyksa na-
TUHCKOro cnosa “negativ” (Heratus), 4TO
3HAUUT «OTPULATENbHBIN». 3TOT TEPMUH
B 4@HHOM C/ly4ae HY>KHO MOHWMaTb B TOM
CMbICMie, 4YTO B MOMAYMPOBOAHMKE Twna
M OCHOBHbIMWA HOCWTENSIMM TOKa ABNSA-
l0TCA OTpuUaTe/bHbIE 3apsAfbl, T.e. 3/1eKT-
POHBbI.

CoBceM MHas KapTWMHa NOMyuuTcs, ecnu
B MONYNPOBOAHWMK BBECTW aTOMbl C Tpems
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B/IEHTHbIMW  3/1IEKTPOHaMW,  Harmpumep
aTombl uHAuA. Kaxpabli atom Mmetanna
VHAOWA CBOVMMMW TPeMs 3MeKTPOHamu 3a-
MOMIHUT CBA3U TO/IbKO C TPemMs COCeAHUMM
aToMamu nonynpoBOAHWKA, a ANa 3anon-
HEHWUS CBA3WN C YETBEPTbIM aTOMOM Y Hero
He XBaTaeT OJHOro 3nekTpoHa. O6pasyeT-
ca Oblpka. OHa, KOHEeYHO, MOXET 3anon-
HWUTbCA KakUM-N60 3/1eKTPOHOM, BbIpBaB-
LUMMCA W3 B&/IEHTHOW CBA3W C ApYyrumu
aToMamy nonynpoBofHWKa. OfHaKo Hesa-
BUCMMO OT TOrO, rae OyayT AbIpKWU, B Mac-
Ce NoMynpoBOAHMKA C MPUMECHI0 MHANS He
OyJeT xBaTaTb 3/1IEKTPOHOB A8 WX 3anos-
HeHns. W uem 6onblue 6ygeT BBeLEHO
B MO/YNPOBOAHUK NPUMECHBIX aTOMOB WH-
avs, Tem 6onblie B HeM o6pasyeTcs Abl-
POK.

UT06bl B TAKOM MOMYNPOBOAHUKE 3/1€K-
TPOHbI MOT/IM MEPEMELLATLCS, COBEPLLIEHHO
0693aTeNlbHO  [O/KHbI  pas3pyLuaTbCs Ba-
NEHTHble CBA3W MeXay aTomamu. BbipBas-
LUMECH U3 HWUX 3MEKTPOHbI WN e 3feK-
TPOHbI, MOCTYNMBLUME B MOAYNPOBOAHUK
13BHe, ABWKXYTCS OT AbIPKM K Ablpke. A BO
BCeli Macce NOMynpoOBOAHMKA B /10601 MO-
MEHT BpPEMEHW YMC0 AbIpoK OyaeT 60/b-
LWe obLLero ymcna cBoOGOAHbLIX 3/1EKTPOHOB.
MonynpoBoAHUKKM, 06najatoLie  Takum
CBOWCTBOM, Ha3bIBAOT MONYNPOBOLHMKE-
MW C [bIPOYHON 3MEKTPONPOBOAHOCTLIO
WM NOMynpoBOAHMKaMU Tuna p. J1aTuH-
ckaa 6yksa p-nepsas GykBa NaTUHCKOro
cnosa “positiv”’ (NMoO3WTMB), 4YTO 3HAYMUT
«MONOXKMUTENbHBI». DTOT TEPMWUH B [aH-
HOM C/lyyae HYXXHO MOHUMaTb B TOM CMbl-
CNe, 4YTO SBNEHWE 3MEKTPUYECKOro TOKa
B Macce NOMynpoBOAHMKA TWNa p COMpO-
BOXAAETCA  HEemnpepbiBHbIM ~ BO3HUKHOBE-
HMEM W MCYE3HOBEHWEM MOMOXKMTENbHBIX
3apsAfoB-AblpoK. [Mepemelyascs B Macce
NONYNPOBOAHMKA, [bIPKU KaK Obl ABNAIOT-
CA HOCUTENAMM TOKa.

MonynpoBOAHMKM TWMa p, TaK Xe Kak
1 MOMYNPOBOAHMKW Twna n, 061a4atoT BO

MHOTO pa3 /yudlleid  3/7eKTPONpPOBOA-
HOCTbLIO MO CPaBHEHWUID C YMCTBIMK MONYy-
MPOBOAHVKAMM.

Hafo ckasaTb, UTO MPaKTUYECKU He Cy-
LLECTBYET KaK COBEPLUEHHO YWUCTbIX MOy-
MPOBOAHMKOB, TakK W MO/YNPOBOAHUKOB
¢ abCOMOTHOW 3M1EKTPOMNPOBOAHOCTLIO TW-
MmoB M U p. B MonynpoBoAHvKe ¢ npu-
MECbI0 WHAUS 0653aTeflbHO ecTb HeGOJb-
LLOE KONIMYECTBO aTOMOB HEKOTOPLIX ApY-
TMX 37EMEHTOB, MPUAAIOLMX €eMy 3/ek-
TPOHHYIO MPOBOAMMOCTb, & B MOJYNpo-
BOAHVKE C MPUMECHIO CYPbMbl ECTb aTOMbI
3/IEMEHTOB, CO3JAIOLLMX B HEM [bIPOUHYHO
3N1EKTPONPOBOAHOCTL. Hanpumep, B mosy-



MPOBOAHMKE, UMEIOLLIEM B LIEMIOM 3MEKTPO-
MPOBOAHOCTb TWMa N, €CTb [AbIPKW, KO-
TOpble MOFYT 3aro/HATLCA CBOGOAHBLIMU

3N1EKTPOHAMMU MPUMECHBIX aTOMOB
CypbMbl. Bcnefcteue 3TOro 3/71eKTponpo-
BOAHOCTb  MO/YNPOBOAHMKA  HECKO/IbKO

YXYAWNTCA, HO B LEMOM OH COXpaHuT
3MIEKTPOHHYIO MPOBOAUMOCTb. AHAIOrny-
Hoe siBNeHWe OyaeT HabnAaThCs U B TOM
cnyvae, ecnv B MOMYMNPOBOAHWK C  [Apl-
POYHBLIM XapaKTEPOM 3/1EKTPONPOBOAHO-
CTU nonafyT CBOOOAHbLle 3/EKTPOHbI. [1o-
3TOMY MOJTYNPOBOAHMKAMMW TWMA N MPUHS-
TO cuMTaTb Takme  MOYNPOBOAHVIKM,
B KOTOPbIX OCHOBHbIMW HOCWUTENSAMU TOKa
SABNAKOTCA 3/IEKTPOHbI (NpeobrafaeT anek-
TPOHHas 371eKTPONPOBOAHOCTL), & K Nosy-
MPOBOAHMKAM TuMa pP-NoaynpoBOAHMKN,
B KOTOPbIX OCHOBHbLIMW HOCUTENSIMW TOKa
ABNAKOTCA AbIpKM (Npeo6nafaeT AblpoyHas
3NEKTPONPOBOAHOCTD).

Tenepb, Korga Tbl MMeeLb HEKOTOPOe
NpefcTaB/ieHne 0 SBNEHMSX, MPOMCXOas-
WMX B NOMYNPOBOAHMKAX, Tebe HeTPYAHO
OyaeT MOHATb MPUHUMM AeACTBUS Mony-
NPOBOAHWUKOBbLIX NPKUOOPOB.

HayHeM C npeglecTBEHHUKOB TpaH3u-
CTopa- NoNyNpPoOBOAHMKOBbLIX AVOAOB.

anogbl U X NMPUMEHEHUWE

CerogHs B «CeMeliCTBO» [MOLOB BXOAMUT
He OfWH [ecATOK MoJynpOBOAHNKOBBLIX
NpubopoB, HOCALMX HA3BaHME «AMOL».
3pecb peyb MOMAET MWL O HEKOTOPbIX
npubopax, ¢ KOTOpbIMKW Tebe B MNepByto
oyepedb NpUAETCa UMeTb [Aeno.
CxemaTW4HO AMOf MOXHO MNpefcTaBuTb,
Kak [jBe MiacTUHKU NoynpoBOAHMKA, OAHa
M3 KOTOpbIX 001aaaeT 3/1eKTPOnpoBOs-
HOCTbIO TuMma p, a gpyrasa-tuna n. Ha
puc. 74,a foblpKu, npeobnagarolLme B na-
CTUHKe TWna p, YCNOBHO W306paXKeHbl
KPY>KKaMu, a 3/1eKTPOHbI, npeobriajaroLLme
B M/IACTUHKE TUMa N-YepHbIMU LLApPUKaMm
TakMX Xe pasmepoB. OTu fBe obnactu-

[Ba 3/MeKTpoja AMOoJa: aHoh W KaTtop.
AHOJOM, T.e. MOMOXWTE/bHLIM 3MEKTPO-
fom, asnseTcs 06nacTb Tuna p, a Kato-
oM, T.e. OTpMUATE/bHbIM  3MEKTPO-
[oMm,-06nacTe Tuna n. Ha BHewHue no-
BEPXHOCTU M/IACTUH HaHECEHbl KOHTAKTHbIe
MeTa//IMyeckue Cnou, K KOTOpbIM nNpu-
MasiHbl MPOBOMIOYHBIE BbIBOAbI 3M1EKTPOAOB
[vopa.

Takoli  NOAyNpOBOAHMKOBLIA — MpMbop
MOXET HaxoAWTbCA B OLHOM U3 [BYX CO-
CTOSIHUIA: OTKPBLITOM, KOrJa OH XOpOLUO
MPOBOAUT TOK, U 3aKPbITOM, KOrga OH
Ma0X0 MPOBOAWT TOK. Ecnm K ero anekTpo-
[aM NOAK/THUNTL UCTOYHUK MOCTOSIHHOIO
TOKa, Hanpumep, raibBaHUYeCKWUA 3ne-
MEHT, HO TakK, 4TO6bl €ro MONOXMUTe/bHbINA
nonoc Obl COeAMHEH C aHOAOM AWOfa,
T.e. ¢ 06MacTel0 TuMa p, a oOTpula-
Te/bHbI- C KATOAOM, T.e. C 06/1acTblo TU-
na n (puc. 74,6), TO ANOA OKaXKETCA B OT-
KPbITOM COCTOSIHUM W B 06pa3oBaBLLelics
Lenu nongeTt TOK, 3HaYeHWe KOTOpOro 3a-
BMCUT OT MPUNOXXEHHOrO K HEMY Hanpshke-
HMA 1 cBoWcTB Amoga. Mpwu Takoi monsp-
HOCTU MOAK/HYEHNS GaTapen 3NeKTPOHbI
B 06MacT Tuna n nepemeLLaroTcs 'oT Mu-
Hyca K M/ocy, T.e. B CTOPOHY 061actu Tu-
na p, a AblpKv B 061aCTu TUMa p ABUDKYT-
CA HaBCTpevyy 3/1IEKTPOHaM-OT  MJoca
K MUHycy. BcTpeyascb Ha rpaHuue o6na-
CTell, Ha3bIBaeMOW 3/1EKTPOHHO-AbIPOYHBIM
nepexofoM WM, KOPOYe, P-n MEPEXoom,
3NEKTPOHbI KakK 6bl «BMPbIFMBAOT» B AbIp-
K, B pesynbrate W Te, W Apyrve npu
BCTpeYe MpPEeKpallalT CBOE CYLLECTBOBa-
Hue. MeTanMyecKnii  KOHTaKT, Ccoeau-
HEHHbIA C OTpULUATeNbHbLIM MOMOCOM 3/e-
MEeHTa, MOXeT OoTgaTb 06nactu Tuna
M MNpaKTUYeCKN HeorpaHM4YeHHoe Konuue-
CTBO 3/1EKTPOHOB, MOMO/HAS YObIIb 3MEK-
TPOHOB B 3TOI 06/71aCTW, & KOHTaKT, Coeau-
HEHHBIi C MONOXMUTENbHLIM MOOCOM 3/1e-
MEeHTa, MOXET NPUHATb U3 06n1acTn Tmna
p Takoe e KO/MYeCTBO 3/M1EKTPOHOB, 4TO
paBHO3HAYHO BBEAEHWIO B HEro COOTBET-

» -

Puc. 74. CxemMaTM4eckoe YyCTPOWCTBO M pa6oTa MosynpoBOAHMKOBOIO Auona
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CTBYIOLLETO KOMMYeCcTBa [fblpOK. B aTom
c/lyyae  COMpPOTMBAEHWE p-n  nepexofa
Masio, BCMEACTBME Yero uepes AuOL WAeT
TOK, Ha3blBaemblli NpAMbIM TOKOM. Yem
6onblue nowaas p-n nepexoja W Hamps-
XEHMe WCTOYHMKA MUTaHUsA, TeM OosbLue
3TOT MpPAMOIA TOK.

Ecnn nontocbl 3nemeHTa MOMEHATb Me-
CTaMu, KaK 3TO [MOKa3aHO Ha puc. 74,8,
MO, OKaXKeTCA B 3aKPbITOM COCTOSHWM.
B aTOM cnydae anekTpuueckue 3apsagbl
B AMoJe noBefyT cebs vHave. Ternepb, yaa-
ngAcb  OT  p-n nepexofa,  3/1eKTPOHbl
B obnacty Tuna n 6ygyT nepeMeLlaTbcs
K NONOXUTENbHOMY, & [Ablpku B 0651acTut
T™MNa p K OTPMLATENIbHOMY KOHTaKTam
avopa. B pesynbTate rpaHuua obnactei
C PasINYHbIMA TUNAMW 3/1EKTPOMPOBOLHO-
CTM Kak 6bl paclumputcs, 0bpasys 30HY,
06efjHEHHYIO 3/1eKTPOHaMU U AblpkaMu (Ha
puc. 74,B OHa 3alLITpMXOBaHa) W, cnefo.a-
Te/NbHO, OKa3blBatOLLYIO TOKY O4eHb 00/b-
LIoe conpoTveneHne. OLHaKO B 3TOW 30He
HebOo/bLLIOA 06MeH HOcWUTeNaMU ToKa Me-
Xay obnactamu amofa Bce xe OyaeT npo-
ncxogmtb. oaTomy uepes avog noviget
TOK, HO BO MHOrO pa3 MeHbLUWiA, YeM nps-
MOW. DTOT TOK Ha3blBatOT 06paTHbIM TO-
KOM Auoga.

Ha rpajmkax, xapaktepusyroLimx pabo-
Ty Anoga, MpsAMoli TOK 0603Ha4varoT 1np,
a 06paTHbIi 106p-

A ecnv Auof BKIKOUUTL B LieMb C nepe-
MEeHHbIM TOKOM? OH 6yneT OTKpbIBaTbCA
Mpu MOMOXKWTENbHLIX MOMynepuojax Ha
aHoge, CBOOGOAHO Nponyckas TOK OAHOro
HarpasfeHWsA-NPsAMOoN TOK 1np, U 3aKpbl-
BaTbCA MpU OTpULATENbHBIX MOyNepuo-
[ax Ha aHofde, MOYTW He MNPOMycKas TOK
MPOTMBOMONOXHOIO HarnpasneHns- 06-
paTHbili TOK lo6p- 3TW CBOWCTBA AMOJOB
W WMCMOMb3YIOT B BbINPAMUTENSX AN Mnpe-
06pa3oBaHNs MepeMeHHOro TOKa B TOK
MOCTOSHHBbIA.

HanpsbkeHue, npu KOTOpOM Avof OT-
KpbIBaeTCA W Yepe3 Hero MAeT NPSMON TOK,
Ha3bIBaloT NpaAMbIM (NUWyT Unp) nuam npo-
MYCKHbIM, & HanpsbkeHne 06paTHO nonsp-
HOCTW, NpWM KOTOPOM [AMOf 3aKpblBaeTcs
W Yepe3 Hero mAeT o6paTHbIA TOK, Ha3bl-
BalOT 06paTHbIM (nuwyT UO06p) mim He-
MponyckHbiM. [1pK NPSAMOM  HamnpsiXeHUN
COMPOTMBNEHME AMOAA XOPOLLEro KayecTsa
He MPEBbILIAET HECKONbKUX [ECATKOB OM,
npu 06pPaTHOM e HarnpsHKeHWW ero co-
MPOTMBNEHWNE OOCTUIHET [eCATKOB, COTEH
KWIOOM W JaXe MeraoMm. B sTom Hetpya-
HO ybeamTbcs, ecnn ob6paTHOe conpoTw-
BfIEHWe AMOAa U3MEepUTb OMMETPOM.

BHyTpeHHee COMPOTWBIEHNE OTKPbLITOIO
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avofa -BennyHa HemnocTosHHas U 3aBu-
CUT OT NPSIMOrO HanpsXKeHWs, NPUIOXKEH-
HOFO K Anogy: Yem 60sbLUe 3TO Hanpshke-
HUe, TeM 6O/bLUE NPSMOI TOK Yepe3 Anog,
TeM MeHbLLE ero NpomnyckHOe COMpoTuBe-
Hue. CyauTb O CONPOTWMBAEHUM AMOAA
MOXHO M0 NafeHWI0 HAMpsHKEHWS Ha HeM
W TOKy 4epe3 Hero. Tak, Hanpumep, eciu
yepes AuMO4 WAeT npamoli Tok 1np=
=100 MA (0,1 A) 1 npu 3TOM Ha HeMm na-
[JaeT HarpsxkeHune 1 B, TO (N0 3aKoHy
Oma) npsiMoe conpoTuBieHue auoda O6y-
get: R=U/I =1/0,1 = 10 Om.

B 3aKpbITOM COCTOSHMWM Ha Auofe na-
[laeT MoYTW BCe MPUKIALbIBAEMOE K HEMY
HamnpshkeHne, 0OpPaTHbIA TOK 4epe3 Hero
ypesBblYaiHO Mas, a CONpoTMBEHWe, Che-
[0BaTeNbHO, BENMKO.

3aBMCUMOCTb TOKa 4epe3 AmMof OT 3Ha-
YEHMA U MOMIAPHOCTN NPUIOXKEHHOTO K He-
MY HanpshkeHWUs M306paxaloT B BUAE Kpu-
BO, Ha3blBaeMOW BOMbT-aMMEPHO/ Xapak-
TepucTUKON auofa. TaKyr XapakTepucTu-
Ky Tbl BuguWwb Ha puc. 75. 3gecb no
BEPTUK&/IbHOW OCK BBEPX OT/IOXKEHbI 3Ha-
YeHus NPAMOro Toka 1np, a BHU3Yy-06paT-
HoOro Toka 106p- o ropvsoHTasbHON OcK
BNpaBO 0603HaYeHbl 3HauYeHUs MNPAMOro
HanpsbkeHus Unp, BNeBo 006paTHOro Ha-
npskeHna UOo6p-

Ha Takoil Bo/MbT-aMnepHOl XapakTepw-
CTVKe pas3nyatoT NpsAMylo BeTBb (B Mpa-
BO BEPXHe/ 4acTW), COOTBETCTBYIOLLYIO
npsAMOMY TOKY uYepe3 Amof, u o6paTHyto
BeTBb, COOTBETCTBYHOLLYO 06paTHOMY TO-
Ky. 13 Hee B1AHoO, 4TO TOK 1np Avoja B co-
THU pa3 6onbwe Toka 106P- Tak, Hanpu-
Mep, YXe npu MpAMOM  HanpsXXeHWuu

Puc. 75. BonbT-amnepHas xapakTepuctuka mMo-
NyrnpoBOAHUKOBOIro Auoaa



Puc. 76. CxemaTuyeckoe YCTPOMCTBO (a) M BHELUHWA BWUL HEKOTOPbIX MOCKOCTHbIX AMofoB (6)

Unp=0,5B TOoK 1np paBeH 50 MA (TOuka
a Ha xapaktepuctuke), npu Unp=1B oH
Bo3pacTtaeT go 150 MA (Touka 6 Ha xapak-
TEPUCTVKE), @ NPV 0BPATHOM HAMPSHKEHNM
1obp= 100 B obpaTtHbIin TOK 1o6p He mpe-
BbiwaeT 0,5 MA (500 MKA). MogcunTaid, BO
CKOMbKO pa3 mpu OAHOM U TOM e nps-
MOM M 0OOpaTHOM HamnpsHXKeHUM MNpPAMON
TOK 60/bLUe 06paTHOroO.

MpsAmMas BeTBb MAET KPYTO BBEPX, Kak
Obl MPWKUMaACb K BEPTUKAIbHON OCu.
OHa XapakTepusyeT ObICTPbI/i POCT nps-
MOro TOKa Yepe3s AMOA C YBENYEHUEM
npsMOro  HampsbkeHus. O6paTHas ke
BETBb, KaK BWAMWb, MAET NO4TW napan-
NenbHO rOpU30HTaIbHOM OCK, XapakTepu-
3yl Mef/IEHHbIE POCT 06paTHOro TOKa.
Hannume 3ameTHOro o6paTHOro ToKa-He-
[0CTaTOK AMO[0B.

MpUMepHO Takue BONbT-aMMepHble Xa-
PaKTEPUCTUKM WMEKT BCe TepMaHueBble
avogpl. BonbT-amMnepHble XapakTepucTuku
KPEMHWEBbIX AMOA0B YyTb CABUHYTHI Brpa-
Bo. OObACHAETCA I3TO Tem, 4TO repma-
HWEBbIA AMOA OTKPbIBAETCA U HauMHaeT
MPOBOAUTL TOK MpW MPAMOM HanpPsXXEHUN
0,1 02 B, a kpemHuesblii npu 0,5 0,6 B.

Mpnbop, Ha Mpumepe KOTOPOro S pac-
Ckasan Tebe O CBOWCTBaX AMOAA, COCTOAN
W3 fIByX MiacTWH MOMynpOBOAHMKOB pas-
HOM  3NMEeKTPONPOBOAHOCTU, COEAMHEHHbBIX
MEXAy Ccoboi nnockocTamu. [1ogo6Hble
OVOAbl Ha3bIBAIOT MAOCKOCTHbIMU. B feii-
CTBUTENbHOCTM XKe M/IOCKOCTHOW  AMOf
npeAcTaBnseT coboi ogHy NAacTUHy Nony-
MPOBOAHMKA, B 00bEME KOTOPOW CO3AaHbl
[Be 0611acTn pa3HOi 3NMeKTPOMNpPOBOAHO-
CTW. TEexXHOMOorus W3roTOB/MEHNUS TaKux
OMON0B 3aKnioyaeTcs B cregytoweM. Ha
MOBEPXHOCTW KBAAPATHON NAaCcTWHbI Mo-
Waabo 2-4 MM2 U TOMLMHONA B HECKOSlb-
KO [Oneii MWINIMMETPA, BbIPE3aHHOW W3
KpucTasna MonyrnpoBoAHUKA C 3/1EKTPOH-
HOIA 3MeKTPONPOBOAHOCTbIO, PacniaBnsaoT
MaileHbKMI Kycouek MHauA. VHanin kpenko
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CM/aBnseTca € NAacTMHKON. [Mpyu aTom
aToOMbl WHAMA MNPOHMKAKOT  (auUddpyHan-
PYHOT) B TO/LLY MAACTUHKW, 00pa3ys B Heii

obnactb ¢ npeobnagaHvem  [LbIpOYHON
3/MeKTponposogHocTn  (puc. 76,a). Tony-
YyaeTcs  MOJTYNPOBOAHWKOBLIA — npubop

C [OBYMA 06/1aCTAMMW pPa3/IMYHOro TMNa
3/1EKTPOMNPOBOAHOCTH, & MeXay HWUMK p-H
nepexof. KoHTakTamMu 3/1eKTPOAOB AMOofa
CNY>XaT Kanesbka WHAUA U MeTanIM4ecKuii
ONCK (MW CTEPXKeHb) C BbIBOAHBIMK MPO-
BOAHUKaMW.

Tak ycTpoeHbl Hambonee pacnpocTpa-
HEHHble NNOCKOCTHbIE repMaHueBble
W KpeMHWeBble AWOAbl. BHewHWid Bug He-
KOTOPbIX M3 HUX MNOKa3aH Ha puc. 76,6.
Mpubopbl 3aK/M0YeHbl B Le/lbHOMeTan-
Yeckue Kopnyca €O CTEKNAHHbIMW U30/IATO-
paMu, 4YTO MO3BOMSET WCMONL30BaTh WX
ana paboTbl B YCNOBMAX MOBbILLIEHHOW
BNaXHoOCTW. [uofpl, paccymTaHHble Ha
3HAUUTENbHbIE  MPAMbIE  TOKW,  UMEIOT
BUHTbI C raikamu AN KpemnjeHus nx Ha
MOHT&XHbIX MaHeNgx Wu Lwaccu pagmo-
TEXHWUYECKMX YCTPOMCTB.

lMnocKoCTHbIE  AMOAbI  MapKMpYHOTCA
bykBaMn U umpamu, Hanpumep: [226A,
[242. byksa [ B MapKupoBke npubopa
O3HayaeT «auog», uudpsbl, cnegyrouime 3a
Het0,-3aBOACKON NOPSAKOBLIA HOMEP KOH-
CTPYyKUMKN. ByKBbI, CTOAILLME B KOHLE 060-
3HaYeHMs OMOJOB, YKa3blBAalOT Ha pasHo-
BMAHOCTU Tpynn npubopos. 710CKOCTHbIE
VoAbl MnpefHasHayeHbl B OCHOBHOM [Afs
paboTbl B BbINPAMUTENAX MNEPEMEHHOIO
TOKa 6/10KOB MUTaHMA paguoannaparypbl,
MoaToMy WX HasblBalOT EeLle BbINPAMU-
TeNbHbIMW ANOLAMM.

KoHcTpyvpoBaHuio 6/10KOB NUTaHWs pa-
OVMOTEXHUYECKMX YCTPOWCTB OyaeT Moces-
leHa cneumanbHas 6Gecefa—OAMHHAALA-
Tas. Ceilvac >Xe # NO3HaKOMKO TebAa
TOMbKO C MNpPUHUMMOM npeobpa3oBaHus
MEPEeMEHHOr0 TOKa B TOK MOCTOSHHBINA.

CxeMy  npocTeilero  BbINpAMUTENs
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MepeMeHHOro ToKa Thl BUAWLIbL Ha pucC.
77,a. Ha Bxopg BbiNpAMUTENA MNOAAeTCA
MepemMeHHOe HarpshKeHWe 3/1eKTPOOCBETHU-
TeNbHOW ceTn. K BbIXOZy BbINPAMUTENS
noakoyeH pesuctop RH, cumBonnsunpyto-
WWA HarpysKy, NMUTAIOLLYCS OT BbIMpS-
MUTeNs. ®YHKUUIO BbINPSM/IEHHOTO  3/e-
MeHTa BbINonHAeT auog V. CylwHoCcTb
paboTbl TAKOr0 BbINPSAMUTENS WTHOCTPU-
PYHOT rpauku, NoMeLleHHble Ha TOM e
pucyHke. Tlpy NONOXMTENbHBLIX MONyne-
puojax HanpskeHus Ha aHoge [Auofn OT-
KpbIBaeTcs. B 3TM MOMEHTbI BpeMeHW Ye-
pe3 [AMoA, a 3HauuUT, U 4Yepe3 Harpysky,
MOLK/OYEHHYIO K BbINPAMUTENHO, TeyeT
npamoii Tok Aauoga 1mp. Mpu oTpuua-
TeNlbHbIX MONynepuofax HanpsKeHUs Ha
aHofJe AMOf 3aKpbIBAETCA WM BO BCeW Lenw,
B KOTOPYIKO OH BK/IOYEH, TEYET HEe3Hauu-
TeNbHbIN 06paTHbLIN TOK Anoga 1obp- Anoa
Kak 6bl OTCEKaeT 60/bLUYI0 YacTb OTpMUa-
TeNlbHbIX NO/YBO/H MEPEMEHHON0 TOKa (Ha
puc. 77,a MokKasaHO LUTPUXOBLIMW JINHUA-
Mu). U BOT pesynbTaT: uyepe3 Harpysky
RH, noaknoyeHHy0 K ceTn yepes guofg V,
TEYET YK He MEPeMeHHbI, a MynbCMpyto-
WNiA TOK-TOK OAHOMO HanpaeneHus, HO
N3MEHSIOLLMIACA MO 3HAYEHUIO C YacTOTOWN
50 Ny. 3TO U ecTb BLINPAMIIEHME NepemMeH-
HOro Toka. Takum 06pa3oMm, AM0of ABNSAET-
ca npubopom, 06/1aaatolWmMM pPe3Ko Bblpa-
YKEHHON OJHOCTOPOHHElV MPOBOAMMOCTbIO
3NIEKTPUYECKOro Toka. U1 ecnn npeHebpeyb
Ma/ibiM 06paTHbIM TOKOM (4TO U AenatoT
Ha NPaKTVKe), KOTOPbIA Yy NCMpPaBHbIX AWO-
[OB He TnpeBbllIaeT Masjble A0AU MWs-
iMamnepa, MOXHO cuuTath, 4YTO AUOf
ABNSAETCA OAHOCTOPOHHMM NPOBOAHUKOM
TOKa.

MOXHO NN TakMM TOKOM MUTaTb Ha-

Ho He Kaxayto. Slamny HakanmsaHuf, Ha-
MpyUMep, MOXHO, eCNi, KOHEYHO, BbIXOAHOE
HanpshkeHve He OyfeT npesblaTb TO Ha-
MPsHXKEeHe, Ha KOTOPOE flaMna paccyuTaHa.
Ee HUTb OGyfeT Haka/MBaTbCA He MOCTOSH-
HO, a MMMy/bCamu, CieayHoLWMMM C YacTo-
Ton 50 Ny. WM3-3a TensoBON WMHEPTHOCTU
HWUTb He ByfdeT ycneBaTb OCTbIBaTb B MPO-
MEXYTKM MeXAy WMMyNnbCcamu, Mo3ToMy
HUKaKMX MepLaHuii CBeTa Mbl He 3aMeTUM.

A BOT NPUEMHVK MUTaTb TakM TOKOM
Henb3a. [oTOMY 4TO B LENAX ero ycunure-
Neli TOK Toxe OyaeT Ny/nbcupoBaTh C Ta-
KOii e yacToToil. B pesynbTate B Tenedo-
HaX WAW rONOBKE TFPOMKOroBOPUTENSA Ha
BbIXO4e NPUeMHWKa OyeT npocyLinBaThb-
€A Tyn HU3KOro ToHa € 4actoton 50 My,
Ha3blBaeMblli (HOHOM MNEepPeMEHHOr0 TOKa.
OTOT HEAOCTaTOK MOXHO YacTUYHO yCTpa-
HWUTb, €C/IM Ha BbIXOAE BbINPAMUTENA Ma-
pasfieNlbHo Harpyske MNOAKNIUUTL Qrb-
TPYHOLWMIA  3NEKTPOIMTUYECKUI  KOHAEHCa-
TOp 6ONbLUON EMKOCTU, KaK 3TO NOKa3aHo
Ha puc. 77,6. 3apsxadacb OT MMMY/bCOB
TOKa, KoHZeHcatop C B MOMEHT crnaja-
HUA TOKa WU ero WCYe3HOBEHUA (Mexny
MMNybCaMn) PaspsHKaeTc Yepes Harpys-
Ky RH. Ecnm KoHfeHcaTtop [OCTaTro4yHO
60MbLLOK eMKOCTW, TO 3a BpeMs MexXay
MMMyNbCaMM TOKA OH He OyfeT ycnesaTb
MOJTHOCTBLIO Pa3psAXKaTbCs U B Harpyske Oy-
[eT HenpepbiBHO MNOALEPXKMBATLCA TOK.
ToK, NOLAEPXMBaEMbIN 3a CUeT 3apsfKu
KOHJeHcaTopa, [MoKa3aH Ha puc. 77,6
CMJ/IOLWHON BO/HUCTOW nuHuel. Ho un Ta-
KM, HECKO/IbKO TMPUIIaKeHHbIM TOKOM
TOXE Hefb3d NUTaTb MPUEMHUK WU YCu-
nuTenb: OH OYyAeT «(OHUTb», TaK Kak
Mynbcauuy MoOKa eLe OYeHb OLLYTUMBI.

B BbinpsmuTene, ¢ paboToii KOTOPOro

rpy3Ky? MOXHO, OH Beflb BbINPAMNEHHbIA.  Tbl Ceiiuyac MO3HAKOMW/CH, MOMEe3HO UC-
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Puc. 77. CxeMbl 04HOMNO/YNEPUOAHOI0o BbINPAMUTENSA
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Puc. 78. [ByxnosynepuogHblii BbINPAMUTENb C CETEBbIM TPaHCHOPMATOPOM

MoMb3yeTcsa 3HepPrvsl TOMbKO MOJIOBUHbI
BO/IH MEpPeMEHHOro Toka. Takoe BbInps-
MMIEHWe MEepeMEHHOr0 TOKa HasblBaloT
OLHOMONYNEPUOAHbIMK, @ BbINPAMUTENN -
O[HOMONYNEPUOAHbIMA  BbINPAMUTENAMM.
OfHaKo BbINPAMUTENSAM, MOCTPOEHHbIM MO
TaKUM  CXemam, Mpucyly fpa  Cylue-
CTBEHHbIX HegocTaTka. IlepBbIl U3 HUX °a-
KOYaeTcs B TOM, YTO HanpsbkeHue Bbl-
MPSIMIEHHOTO TOKa PaBHO MNPUMEPHO Ha-
MPSKEHWIO CeTU, B TO Bpems Kak Ans
MUTaHUs TPAH3UCTOPHBIX KOHCTPYKLUUIA He-
06XoAMMO 60nee  HWU3KOE  HamnpshxeHue,
a 4ns NamnoBbIX 4acTo 60/ee BbICOKOE Ha-
npsbkeHne. BTopoii HepocTaTok-Hegomy-
CTUMOCTb  MPUCOEAMHEHNS  3a3eM/IEHUS
K NPUEMHUKY, MUTaeMOMY OT Takoro Bbl-
npaMmuTens. EcAuM NpreMHUK 3a3eMuTb,
TOK U3 3M1eKTPOCETM MOIALET vepe3 Mpuem-
HUK B 3eMJIHO-MOTYT Meperopetb Npego-
XpaHuTenu. Kpome TOro, MPUEMHUK WK
YCWUNNTENb, MUTaeMble OT TaKoro BbIMpS-
MUTeNs U, TakuM 06pasoM, WMetoLLme
MPAMO KOHTaKT C 3MEKTPOCEThbiO, Omnac-
HbI-MOXHO  MOMYYUTb  3MEKTPUYECKMIA

ap.
A0p6a 3TW HefoCTaTKa YCTpaHeHbl B Bbl-
npsaMuTene ¢ TpaHcopmartopom (puc. 78).
34ecb  BLINPAMAETCA He  HanpshKeHuie
9N1IeKTPOCETU, @ HaMpsHXKeHWe BTOPUYHON
%_II) 06MOTKM CeTeBOr0 TpaHcgopmaTopa
. Mockonbky 3Ta 06MOTKa M30/MpOBaHa
OT MepPBMYHOM CeTeBoi 06MOTKM |, pagmo-
KOHCTPYKUMA He MMeeT KOHTaKTa C CeTblo
W K Hel MOXKHO MOAK/0YaTh 3a3eM/ieHue.
B BbinpamMuTene Ha puc. 78 yetbipe AMo-
03, BK/IHOYEHHbIE MO TaK Ha3blBAEMON MO-
CTOBOI Cxeme. [mofbl ABMAIOTCA MievamMu
BbINPAMUTENLHOIO MocTa. Harpyska RH
BK/IOYeHa B AuaroHaib 1-2 mocta. B Ta-
KOM BbINPAMUTENE B TeYeHWe KaKAoro ro-
nynepuofa paboTaloT MoouvepesHo [fBa
anofa MpPOTUBOMOMOXKHbLIX M/Ie4Y  MOCTa,
BK/IOYEHHbIX MeXay coboil nocnegosa-
Te/flbHO, HO BCTPEYHO MO OTHOLUEHWUIO KO
BTOPOI nape Avogos. Cnean BHMMaTeNb-

6*

Ho! Korpa Ha BepxHem (No CXeme) BblBOfE
BTOPUYHON OBMOTKM MONOXMWTE/bHBIA M0-
NYNepmos, HanpskeHus, TOK WAET uepes
avop V2. Harpysky RH, avog V3 K HMxHe-
My BbIBOgy 06MOTKM Il (rpadumk a).
Avonbl VI n V4 B 370 Bpems 3aKpbIThl.
E TeueHwe ppyroro nonynepuoga nepe-
MEHHOr0 HanpskeHus, Korga nic Ha
HKHeM BbiBofle 06MOTKM Il, TOK MaeT ue-
pe3 avopg V4, Harpysky RH, guop VI
K BEpPXHEMY BbIBOAY 0OMOTKU (rpaduk 0).
B ato Bpemsa avogbl V2 1 V3 3aKkpbiThl U,
€CTeCTBEHHO, TOK 4epe3 cebsa He npony-
cKaloT. W BOT pesynbTartbl MeHAOTCA
3HaKW HanpsXXeHWs Ha BbIBOJAX BTOPWUY-
HO OOMOTKM TpaHcopmartopa, a uepes
Harpysky BbINPSMUTENS WAET TOK OAHOrO
HanpasneHus (rpauk B). B TakoM BbInpsi-
MUTenNe Nosie3Ho MUCMosb3ytoTea oba nosy-
nepvofa rMepeMeHHOro TOKa, M03TOMY
Nnofo6Hble BbINMPAMUTENN Ha3blBAOT [BYX-
MoJynepuoSHLIMU.

3heKTMBHOCTL paboTbl  ABYXnoayne-
pVOAHOro BBLIMPAMUTENA MO  CPaBHEHUIO
C O[HOMOJYMEPUOAHBIM HaIMLO: YacToTa
ny/nbcaunii BbINPAMIEHHOTO TOKa YABOU-
nacb, «MpoBasibl» MeXLy UMMyabcamu
yMeHbLmnAncs. CpefHee 3HayeHve Harps-
XXEeHWs MOCTOAAHHOTO TOKa Ha BbIXofe Ta-
KOro BbINPAMUTENS  PaBHO  NPUMEPHO
nepeMeHHOMY HarMpsPKEHNIO, AeNCTBYHOLLE-
My BO BCeli BTOPUYHOI/i 0OMOTKe TpaHC-
thopmatopa. A ecn BbINPAMUTENb AOTMOJI-
HUTb (UNbTPOM, CrNaXMBAIOWMM MNy/bca-
LMK BbINPAMJIEHHOTO TOKA, BbIXOAHOE Ha-
npsxkeHve ysennuutcd B 14 pasa, T.e.
npumMepHo Ha 40%. IMeHHO Takoli BbInps-
MUTENb A NOKe Oyy peKoMeHAoBaTb Te-
6e [ONA MUTaHUA TPaH3UCTOPHBLIX KOH-
CTPYKUWIA.

Ternepb 0 TOYEYHOM AMOze.

BHeLWHWA BUA OOHOTO M3 Taknx npuoo-
pOB M ero YCTPOWCTBO (B 3HAUMTENbHO
YBE/IMYEHHOM BUJE) MOKasaHbl Ha puc. 79.
310 avop cepum 9. byksa «[l» B ero
MapKvMpoBKe 03HayaeT [auog, a uudpa
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Puc. 79. CxemaTuyeckoe YCTPOWCTBO U BHeLU-
HWIA BMA ToueuvHoro auioga cepun A9

9 - nopAaKoBbIi  3aBOACKOM HOMeEp  KOH-
CTpyKumu. Takoil wnam emy MNOLOGHbIN
avon, Hanpumep 2, Tebe yxe 3HaKOM-fl
PeKOMeH/0Ban MUCMOoNb30BaTh €ro B TBOEM
MepBOM MPUEMHMKE B KayecTBe [eTeKTopa.
BbINpsAMUTENbHBIM 31EMEHTOM Auoga ciy-
XaT TOHKas M OYeHb ManeHbkas (nno-
Wanabo 0KOMo 1 MM2) nnacTvHa nonynpo-
BOLHMKA TepMaHus WanM KpPeMHUs Tuna u
“ BOMb(pamoBas NPOBO/OYKE, YMMpato-
LaAca OCTPbIM KOHLOM B MAacTuHy. OHU
npunasHbl K OTPe3kam nocepebpeHHOo
MPOBOMIOKM AJ/IMHOM NPUMEPHO MO 50 MM,
ABMAOWMMUCS  BblBOJaMW amoga. Bcs
KOHCTPYKLMA HaxoauTcs BHYTPU CTEKNAH-
HOIN TPYBOUKM AMaMeTPOM OKO/0 3 U g/in-
HOW MeHbllUe 10 MM, 3anasiHHON C KOHLIOB.
Mocne cbopku Aamon hopMyHT—rpony-
CKaloT uepe3 KOHTaKT MeXAy MiacTUHOM
MO/YNPOBOAHUKA U OCTpMEM BOJb(pamo-
BOI NPOBOMIOYKMN TOK OMNPeSeneHHOro 3Ha-
yeHus. Mpu 3TOM NOA OCTpPMEM NPOBO/IOY-
KW B KpuCTa/lsle MONYnpoBOLHMKA 06pa-
3yeTca Hebofbllas 06/1acTb C AbIPOYHONA
3M1eKTPONPOBOAHOCTbIO. [NonyyaeTca anek-
TPOHHO-ABIPOYHLIA Nepexod, 061afaroLLmii
OAHOCTOPOHHEl  NPOBOAVMOCTbHD — TOKa.
MMnactmHa NONYNPOBOAHMKA ABNSETCS Ka-
TOAOM, a BOfb(h)pamoBas NPOBOJIOYKA-
aHOJOM TOYEYHOro Auopa.

BobiBog aHoga amopos cepum 9 o060-
3HAYaloT LBETHbIMU MEeTKamu Ha WX Kop-
nycax. ONeKTpofbl TOYEYHOro Amoda ce-
pun [12 0603Ha4al0T CMMBO/IOM AMOAA Ha
OLHOM W3 €ro SIEHTOYHbIX BbIBOAOB. Y TO-
YeYHOro Amoga M/owaab COMPUKOCHOBE-
HUA OCTPWSA NPOBOJSIOYKN C MOBEPXHOCTbHIO
MAacTVHbI NOMYNPOBOAHMKA YPEe3BblYaHO
Masia-He 60nee 50 MKM2. 103TOMy TOKM,
KOTOpble ~ TOYeYHble  AMoAbl  MOryT
BbINPAMAATL B TeUeHWe NPOAO/MKUTENbHO-
ro BpemeHW, Manbl. TOYeYHble AMOfbl pa-
OVONIOBUTENN UCNOMb3YIOT B OCHOBHOM
4N NeTeKTUPOBaHWS  MOAY/IMPOBAaHHbIX
KonebaHWii BbICOKOI 4acTOThl, MO3TOMY MX
4aCcTO Ha3bIBAIOT BbICOKOYACTOTHLIMUA ANO-
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gamu. O npuHUuMne paboTbl TOYEYHOro
Avofa Kak fAeTeKTopa Tbl YXe 3Haellb 13
YyeTBEPTOW Gecedpl.

Kak [ns nnockoCTHbIX, Tak U Ans To-
YeYHbIX [OUOAO0B CYLLECTBYIOT MaKCUMaslb-
HO  [JONYCTUMble  3HaYyeHus  NPSMOro
1 06paTHOrO TOKOB, 3aBUCALLME OT NPSAMO-
ro n 06paTHOro HanpskeHuii 1 onpege-
NAOLWME UX BbIMNPAMUTENbHbIE CBOWCTBA
W 3NEKTPUYECKYIO MPOYHOCTL. ITO KX OC-
HOBHble MapameTpbl. [110CKOCTHOW AMoA
[226B, Hanpumep, MOXET MPOLO/HKUTESb-
Hoe Bpems BbIMPAMAATL TOK A0 300 MA.
Ho ecnn ero BKIOYXTL B Lenb, MOTpe6-
nswowwyo Tok 6onee 300 MA, OH BygeT Ha-
rpeBaTbCs, YTO HEM3O6EXHO MPUBEAET K Te-
n10BOMY NPOG6OKD p-n Mnepexoja 1 BbIXOLy
avopga u3 ctpos. Awvog Oyaer npobut u
B TOM C/lyyae, eC/li OH OK&XEeTCH B Lienw,
B KOTOPOW Ha Hero 6yfeT nofasatbCs
obpaTHOe HanpsbkeHue 6onee yem 400 B.
JonycTMbliA BbINPAMIEHHbI TOK Ans To-
YeyHoro éu/lo,qa O9A 65 mA, a pfony-
cTumoe obpaTtHoe HanpsbkeHue 10 B. Oc-
HOBHble MapameTpbl MOYNPOBOAHWNKOBLIX
OVOLOB yKasblBalOT B KX MNacnoprax
W cnpaBoyHbIX Tabnmuax. [lpesblleHVe
npesenbHbIX 3HaYeHWn NPUBOAWT K BbIXO-
4y npubopos M3 CTPOS.

OcCHOBHble MapameTpbl Haubonee pac-
MPOCTPAHEHHbLIX TOYEYHBIX W MIOCKOCTHBIX
NONYNPOBOLHMKOBbLIX AVOA0B Thbl HalgeLlb
B MPUIOXEHUN 6.

A Tenepb, 4TOObI ny4lle 3aKpPenuTb
B NamATy TBOe MpeACTaBfeHne O CBON-
CTBax [AWOLOB, Mpednarat0 MPOBECTM Ta-
KOV OnMbIT. B 31eKTPUYECKYIO Lienb, COCTaB-
NeHHyt0 13 GaTtapen 3336J1 v NaMmnoykm
HakaaMBaHUsl, PacCUMTaHHON Ha Hampshke-
Hue 35 B 1 TOoK Hakana 0,28 A, BKO4M
NMto6oI NNOCKOCTHOM gnog u3 cepumn [,226
unm A7, HO TaK, uTobObl aHOA Auoaa Obin
COeAVMHEH HEMOCPeACTBEHHO WM Yepes
NIAMMOYKY C MOMOXKNTENbHbIM  BbIBOAOM
6atapen, a Katog-C OTPULATE/IbHBIM Bbl-
Bosom (puc. 80,a). JlTamnouka [o/KHa ro-
PeTb MOYTM TaK Xe, Kak eciv 6bl Amoga He
661710 B Uenu. V3MeHW MOPSALOK BKHOYe-
HWA  2MeKTPOJOB [AMoja B LUenb Ha
obpatHbIiA (puc. 80,6). Temepb Nammnodka
ropeTb He JO/MKHA. A €ClIU FOPUT, 3HAYWUT,
avof okaszancs ¢ NpobuTbiM p-n Mepexo-
foMm. Takoli [MOA MOXHO pas3fioMaTb,
YTOObl MOCMOTPETH, KaK OH YCTPOEH,-ANA
paboTbl Kak BbINPAMWUTENb OH BCE PaBHO
HenpurogeH. Ho, Hagetocs, amog 6bin Xo-
pOLUMM W OMbIT YAASICS.

MoyeMy Mpw NepBoM BKIOYEHUW Auofa
B Lienb flaMnoyka ropena, a npu BTOPOM
He ropena? B nepBomM cnyyae auof 6bin
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Puc 80 OnbITbl C M/OCKOCTHBLIM AMOA0OM

OTKpbIT, TaK KaK Ha Hero nojasanoch nps-
MOe HanpsbkeHve Unp, COMpOTUBEHME
avopa 6bi10 Masio U Yepes Hero npoTekan
npsmMoli TOK 1mp, 3HauyeHWe KOTOPOro
OnpefensnocL Harpyskom uenu-namnoy-
Koil. Bo BTOpom criyyae guog 6bin 3aKpbIT,
TaK KaK K Hemy NpuKnaabiBanocb obpart-
Hoe HanpsbkeHue UOGp-. paBHOe Hanpske-
HUtO GaTapen. ConpoTuBieHne anona Obl-
N0 oyeHb 6OMbLIOE, M B Lenu TeK b
HE3HaYMTe/bHbIA 00paTHbIN TOK 106P, Ko-
TOpbIA HE MO HaKaMTb HUTb NAMMOYKM.

B aTom onbiTe namnoyka BbINOAHANA
[BOSIKYIO (DyHKUMIO. OHa, BO-NepBbIX, Obl-
Na VHAMKATOPOM HaaMums Toka B Lenu,
a BO-BTOpbIX, OrpaHuyMBasia TOK B Lenu
fo 0,28 A n TakuMm 06pasoM 3awmulana
OVOA OT Meperpysku.

CTABANTPOH W EIOC MPUMEHE-
HUE

CTabu/IMTPOH-3TO  TOXE [AMOf, Kpewm-
HWEBbIA, HO NpefHa3HayYeH OH He A4NA Bbl-
NpsMIEHNS NepeMeHHOro ToKa, X0Td U Mo-
XET BbIMOMHATL Takyl (yHKUMIO, a Afis
crabunusauuy, T.e. MOALepXKaHus  ro-
CTOSAHCTBA HaMpPsXKeHWUs B Lenax nuTaHus
PaJMo3NeKTPOHHOW  annapartypbl. BHeww-
HWU BUZ OJHOW M3 KOHCTPYKUMWIA Havubonee
pacrnpocTpaHeHHbIX Cpean paguontobure-
neii CTabWUNMTPOHOB W ero rpadmyeckoe
0003Ha4YeHMe rMokasaHbl Ha puc. 81.

Mo ycTpoicTBY W npuHUMNY paboThl
KPEMHWEBblE  CTaBWIUTPOHbI  LLUMPOKOrO
MPUMEHEHWS1  aHANIOTUYHbI  MIOCKOCTHbBIM
BbINPAMUTENBbHBIM AvofdaM. Ho pa6oTaet
CTabWNTPOH He Ha MPSMOM, Kak BbIMps-

MUTENbHbIE WX BbICOKOYACTOTHbIE AWOABI,
a Ha TOM y4yacTke 06paTHOW BETBU BOJbT-
amMnepHO XapakTepuCTUKW, The He3Hauu-
TeNbHOe 06paTHOE HanpsXKeHVe Bbi3blBaeT
3HAYMTENbHOE YBeNMYeHe obpaTHOro To-
Ka 4yepe3 npubop. Pa3obpaTbcd B CyLLHO-
CTU feicTBMA cTabunutpoHa Tebe Momo-
XET ero BO/IbT-aMIMepHas XapaKTepucTuka,
nokasaHHas Ha puc. 82,a. 3gecb (Kak v Ha
puc. 75) N0 rOPU3OHTa/IbHOM OCK OT/IO-
XeHbl B HEKOTOpPOM MacLuTabe obparTHoe
HanpsbkeHne UOQO6P, a mo BepTUKa/bHOW
0CW BHU3—06paTHbIA TOK 106p. Hanmpske-
HME Ha CTabUINTPOH MoAaloT B 06paTHON
MONAPHOCTU, T.e. BKIIOYAKOT TaK, 4TOObI
ero aHof, 6bl1 COefiMHEH C OTpULIATENbHBIM
MOJSIIOCOM MCTOYHMKA NUTaHWA. Tpy Takom
BK/IIOYEHUN Yepe3 CTabWIMTPOH  TeueT
o6paTHbIn Tok 106p- Mo Mepe yBennyeHus
06paTHOr0 HaMpsHKeHUs 06paTHbIA  TOK
pacTeT OYeHb Me[/IeHHO-XapaKTepuCTmKa
ngeT no4ytn napannensHo ocu UO6p. Ho

Puc. 81 CTabunuTpoH n ero rpaguyeckoe 060-
3HayeHMe Ha cxemax
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Puc. 82. Bonb r-amnepHasa xapaktepucTuKa cTa-
6uNMTpoHa (a) 1 cxema napameTpPUYeCcKoro cra-
6unnsatopa HanpsbkeHus (6)
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npyY HEKOTOPOM HanpsbkeHun UO06p (Ha
puc. 82,a-0kosio 8 B) p-n nepexog cTabu-
JITPOHA MpobuBaeTCA M Yepe3 Hero Ha-
UMHAET Teub 3HaUMTENbHbLIN 0BPaTHLIN
TOK. Tenepb BOMbT-aMMepHass XapakTepu-
CTMKA Pe3Ko MoBOPauMBaeT U WAET BHU3
noyTW napansiesibHo ocu 106p- 3TOT yua-
CTOK U SIBMISIETCA ANA CTabunmTpoHa pabo-
uum. po6oii e p-n nepexofa He Beget
K nopue npuobopa, ecsim TOK Yepe3 Hero He

MpeBbIlLaeT  HEKOTOPOro  A4ONYyCTUMOro
3HayeHus.

Ha puc. 82,6 npueegeHa cxema BO3-
MOXHOI0  MPaKTUYeCcKOro  MpUYMEHEHNs

CTabunMTpoHa. DTO TaK HasbiBaeMblii Na-
pameTpUyecknii cTabunmsaTop Hanps>Ke-
Hust. Tpy Takom BKHOYEHUW Yepe3 CTabu-
nmsatop V TeueT obpaTHbIn Tok 106p,
CO3JalOLLMIACA UCTOUHWMKOM MNUTaHWA, Ha-
MPsHKeHWe KOTOPOro MOXET W3MeHATLCA
B 3HaumTenbHbIX npegenax. [log pgeid-
CTBMEM 3TOr0 HanpsXXeHWs ToK 100P, Teky-
WA Yepe3 CTABUAMTPOH, TOXe U3MEHSET-
Cfl, & HampshkeHWe Ha HeM, a 3HauuT, U Ha
MOAK/TIOYEHHON K Hemy Harpyske RH
OCTaeTCs MPaKTUYECKN HEU3MeHHbIM—CTa-
6unbHbLIM. Pe3nctop R orpaHuynBaeT mak-
CUM&/IbHO AOMYCTUMbIA TOK, TEKYLLUWIA,Ye-
pe3 CTabUINTPOH.

Co cTabunmsaTopamy HanpsikeHus Tebe
HEOAHOKPATHO MPUAETCA UMeTb N0 Ha
MpaKTUKe.

BoT Hambonee BaXHble napameTpbl CTa-
O6UNNTPOHA:  HampshkeHue CTabunmnsauum
McT, TOK cTabunmzaumm 1CT, MUHW-
MasibHbI TOK cTabunmsaumm ICTm;n n mMak-
CMa/bHbIA  TOK cTabunmsaumm  1CTTax-
MapameTp UCT-3TO TO HanpsXeHue, KO-
TOPOE CO3JaeTCA MEXAY BblBOAaMU CTabw-
nusatopa B pabouem pexxume. Hawa npo-
MbILL/IEHHOCTb  BbIMYCKAeT — KPeMHMWEBble
CTabUNNTPOHbI Ha HamnpshkeHue cTabuiun-
3auMM OT HeCKo/ibKMx BOMbT fo 180 B.
MVHUMaIbHBIRA TOK cTabunmsaumm
1CTTT-3TO HaMMEeHbLUMA TOK uepe3 npu-
6op, Npy KOTOPOM HAYMHAETCs YCTOWuUU-
Baad paboTa B pexume npobos (Ha
puc. 82,a-luTpmxoBas  MHWUA  IcTmiii);
C YMeHbLUEHVEM 3TOro ToKa npuéop nepe-
CTaeT  CTabmnMsupoBaTb  HampshKeHUe.
MakcrmanbHO JONyCTUMBbIA TOK cTabunu-
3aumm Ictmax™ aTo HambonbLUNIA TOK Yepes

npubop (He nNyTail C TOKOM, TeKyLWUM
B Lenu, MnuTaloLleicd OT cTabuamsaTopa
HanpsXeHUs), NpU KOTOPOM Temmepartypa
€ro p-n nepexofa He Npe.bllUaeT AONYCTU-
Mo/ (Ha puc. 82,a-LUTPMXOBast NHUSA
[cTinax)- TMpeBbileHne Toka ICTmax BefeT
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K TemnoBoMy npobow p-n nepexoga W,
€CTECTBEHHO, K BbIXOAY Mpubopa 13 CTPoS.

OCHOBHble MapameTpbl HEKOTOPbIX CTa-
O6UNMTPOHOB, Hambonee 4Yacto MCMOSb-
3yeMbIX B PafuoNoOUTENbCKUX KOHCTPYK-
UMsAX, MpVBEJEHbl B  MPWIOXKeHUn 3.
B ceteBOM 6/10KE MMTaHWs, HampuMep,
0 KOTOpOM f1 Byay pacckasblBaTb B BOCb-
Moi1 6ecede, 6yaeT MCMONb30BaH CTabUIu-
TpoH [813. HanpsxeHue ero crabunusa-
yum (npm 11 =5 MA) MoxeT 6bITb OT 115
[0 14 B, 1ctrtn““3 MA, 1lcttax=20 MA,
MaKC/MaJilbHas paccenBaeMasi MOLLHOCTb
Pmax(UcT" 1ct max)*”280 mMBT.

MepeligemM K TpaH3MCTOpaM.

BUTMONMAPHBIE TPAH3NCTOPDI

B 6onbliyld «CeMbIO»  MOMYNPOBOAHU-
KOBbIX NpPMOOPOB, Ha3blBaEMbIX TpPaH3U-
cTOpaMu, BXOAAT ABa BWAa: OUNOAsApHble
1 nonesble. MepBble U3 HUX, YTOObI Kak-TO
OT/IMYUTb UX OT BTOPbIX, YACTO Ha3blBalOT
06bI4HbIMKM TpaH3ucTopaMun. brnonspHble
TPaH3NCTOPbl  UCMOMb3YHOTCA  Hambonee
WKpoKo. C HUX § U HauHy pacckas.
TepMUH «TpaH3uUCTOpP» 06pasoBaH U3
[BYX aHIMIACKMX cnoB: transfer-npeobpa-
30BaTelb U resistor—conpoTuBAEHNe.
B ynpoLleHHOM Buae GMMNONSAPHbLIA TpaH-
31CTOP NpeacTaBnsieT coboi NnacTuHy no-
NyrnpoBOAHMKA C Tpemsi (KaK B C/I0EHOM
nupore) Yepegyrownmmcs o6iacTaMn pas-
HOW 3nekTporipoBogHocTM (puc. 83), Ko-
Topble 06pasytoT ABa p-n nepexoga. [ge
KpaiiHne obnactu 06n1afaloT 3/1eKTPOnpo-
BOAHOCTbIO OAHOr0 TWMa, CpeaHAs-a/ekK-
TPOMPOBOAHOCTLIO APYroro Tuna. Y Kax-
[0 06MacTU CBOM KOHTAKTHbIA BbIBOA,
Ecnn B KpaitHux obnacTax npeob6nafaet
AbIPOYHAsA 3M1EKTPONPOBOAHOCTb, a B CPef:
Hein anekTpoHHasa (puc. 83,a), TO TaKoii
Nprvbop Ha3bIBAOT TPAH3UCTOPOM CTPYK-
Typbl p-n-p. Y TpaH3ucTopa CTPYKTYpbI
M-p-n, HA060POT, N0 KPasm PacrooXeHsbl
06/1aCTN C 3MEKTPOHHOIN 3/M1EKTPONPOBOL-

HOCTbIO, @ Mexiy HUMK-06/1acTb
C  [ObIPOYHOA  3MEKTPOMPOBOLHOCTbHIO
(puc. 83,6).
1x I«
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Puc. 83. CxemaTuuyeckoe YCTPOIACTBO U rpagu-
Yeckoe M300padkeHMe Ha CxemMax TpPaH3UCTOpoB
CTPYKTYpbl p-N-p u n-p-n



MMpukpoid nncTkom 6Gymarn nobyio 13
KpallHMX 06nacTeli TpaH3MCTOPOB, U306pa-
XEHHbIX CxemaTuyeckun Ha puc. 83. UYto
nonyumnock? OcTaBLUMeCs [Be 06nacTu
€CTb He UTO WMHOE, KaK M/I0CKOCTHOWN AWOf.
Ecav  npukpbiTb  gpyryi0  KpavHIio
06/1aCcTb, TO TOXe nonyyntcs guof. 3Ha-
UnT, TPAH3UCTOP MOXKHO MpPeAcTaBUTL Cebe
Kak [Ba MAOCKOCTHbIX AMofda C OAHON 06-
e 06nacTbio, BK/IKOUEHHBIX HaBCTpevy
apyr gpyry. O6buwyto (cpefHiow) o6nactb
TpaH3MCTOpa HasbIBatOT 6a30i, OfHY Kpai-
HIOI  06/1aCTb—3MUTTEPOM,  BTOPYHO
KpaliHiol  06/1aCTb- KOMMEKTOPOM.  3TO
TPU 3neKTpoja TpaH3ucTopa. Bo Bpems
paboTbl TPAH31CTOPa ero aMUTTEP BBOAUT
(amuTupyeT) B 6a3y AbIpKK (B TpaH3ucTope
CTPYKTYpbI pP-M-p) UK 3MeKTPOHbI (B TpaH-
3MCTOpe CTPYKTYPb! N-p-M), KONIEKTOP CO-
OupaeT 3TU 3NEKTpUYecKne 3apsidbl, BBO-
avmble B 6a3y amuTTepom. Pasnunuue
B 0603HaYEHMAX TPAH3UCTOPOB PasHbIX
CTPYKTYp Ha CXemax 3aK/14aeTcs JIULb
B HanpaBneHWW  CTPeNKUM  3MUTTEpa:
B TPaH3MCTOpax OHa 0bpalleHa B CTOPOHY
6a3bl, a B N-p-n TpaH3UCTOpax-oT 6asbl.

ONEeKTPOHHO-bIPOYHbIE nepexojbl
B TPAH3MNCTOPE MOTrYT ObITb MOYYeHbl Tak
Xe, KaK B MIOCKOCTHbIX Auogax. Hanpw-
Mep, 4T0Obl  WU3rOTOBUTb  TPaH3NUCTOP
CTPYKTYpbI p-n-p, 6epyT TOHKYIO NNacTuHy
repMaHus ¢ 31eKTPOHHOM 3/1eKTPONpPOBOj-
HOCTbIO M HaM/aBNAOT Ha ee NOBEPXHOCTb
KYCOUKUN MHAMSA. ATOMblI MHAWS AUQHYHAN-
pyloT (NPOHUKAOT) B TENO MAACTWHbI,
obpasys B Heli ABe 061acTu TMnNa pP-aMmT-
Tep 1 KONMEKTOP, & MeXAy HVMK OCTaeTcs
OYeHb TOHKas (HECKO/IbKO MWKPOH) Mpo-
cnolika nofynpoBofHuKa Tuna n-6a3a.
TpaH3nCTOpbl, U3rOTOBMSiEMble MO TakoW
TEXHONOTWW, Ha3bIBAKOT C/ABHLIMM.

3anoMHU HaMMeHOBaHWS P-n NepexofoB
TpaH3MCTOpa: MeXAy KONMeKTopoM U 6a-
30/-KOJINIEKTOPHBIA, _MeXay 3MUTTEPOM
1 6a30-3MUTTEPHBIN.

Puc. 84. YCTpOIACTBO M KOHCTPYKLMSA CraBHO-
ro TpaH3ucTopa CTPYKTypbl p-n-p

CxemMaTU4eckoe YCTPOWCTBO W KOH-
CTPYKUMA CMIaBHOrO TpaH3uWCTopa MoKa-
3aHbl Ha puc. 84. Mpubop cobpaH Ha Me-
Ta/I/IMYECKOM [UCKE [AMaMETPOM MeHee
10 mm. Csepxy K 3TOMYy AMCKY MNpYBapeH
KpucTannogepxaresb, SBASAIOLMIACA BHY-
TPEHHUM BbIBOAOM 6asbl, a CHU3Yy-ee Ha-
PYXXHbIi NPOBOMOYHBIV BbIBOA. BHYTpeH-
HUe BbIBOAblI KO/JIEKTOpPA W 3MUTTEpa
npvBapeHbl K MPOBOJIOYKAM, KOTOpble
BMasHbl B CTEKNAHHbIE W30MIATOPbLI U Cry-
»KaT BHELUHWMW BbIBOLAMU 3TUX 3/1EKTPO-
[o0B. LlenbHomeTanmueckmii Konnak 3a-
LMLAET Nprbop OT MexaHWYecKuX MoBpe-
XOEHWIA U BAMAHUA CBeTa. TaK YCTPOEHbI
Haubonee  pacnpocTpaHeHHble  MaJsio-
MOLLHble HM3KOYaCTOTHbIE TPaH3UCTOPbI
cepuii MIM39, MIM40, MM41, MIM42 n wnx
pasHoBuaHocTU. bykea M B 0603HaYeHUM
roBOPUT O TOM, YTO KOPMyC TpaH3MCcTOpa
XonogHoceapHoi, 6ykea 1 nepBoHa-
yanbHas OykBa CfioBa  «MJIOCKOCTHOW»,
a Lmdpbl - NOpsAAKOBLIE 3aBOACKME HOMepa
npvbopoB. B KoHLUe 0603HaYeHns MoryT
6bITb 6yKBblI A, B, B (Hanpumep, MI39b),
yKa3blBaloLye PasHOBUAHOCTb TPaH3UCTO-
pa AaHHOW cepun.

CyLLecTBYOT Apyrue crocobbl U3rotos-
NleHVs TPaH3MCTOPOB, Hanpumep, auddy-
3MOHHO-CMaBHo (puc. 85). KonnekTopom
TPaH31CTOpa, W3rOTOB/IEHHOrO MO TaKol
TEXHONOTUW, CAYXMWT NIACTUHA UCXOAHOro
MosilynpoBofHMKa. Ha noBepxHOCTb nia-
CTUHbI HarnaBnsftOT OYeHb OAM3KO OAWH
OT ApYroro Asa MasieHbKMX LUapuka npu-
MECHbIX 3/1leMeHTOB. Bo Bpems Harpesa o
CTPOro onpefeneHHON TemnepaTypbl Mpo-
NCXOANT ANQAY3NA NPUMECHBLIX 3/1EMEHTOB
B MMaCTUHKY MNOynpoBofHMKa. Mpu aTom
OAvH wWwapuk (Ha puc. 85 mpaBblil) 06pa-
3yeT B KOJ/JIEKTOpe TOHKYH 6a30BYyt0
obnactb, a BTOPO (Ha puc. 85-n1eBblit)
AMUTTEPHYIO  0b6nactb. B pesynbTarte
B M/IACTUHE WCXOAHOTO MOMYMNpPOBOAHUKA
rnosiyyatoTca fBa p-n repexopa, obpasyto-

Jmummep baia

-1 =]
nepexodsr

Koanexmop
(Kopnyc)

Puc. 85. YcTpoiicTBO AndhdY3MOHHO-CMIaBHOIO
TpaH3ucTopa CTPYKTypbl p-n-p
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LuMe TpaH3NCTOp CTPYKTYpbI p-n-p. o Ta-
KO/ TEXHONMOTMW W3rOTOBASAOT, B YaCTHO-
CTW, Hambosree MacCOBble MasIOMOLLHbIE
BbICOKOYACTOTHbIE ~ TPAH3UCTOPbI  Cepuii
M401-1403, N422, 423, r1308.

B HacTosLLee BpeMs fLeliCTBYeT cucTeMa
0603HaYeHNs TPaH3MCTOPOB, MO KOTOPOL
BblMyCKaeMble CepuitHo Mpubopbl UMET
0603HaueHMs, COCTOALLME M3 YeTbIpex ane-
MeHTOB, Hanpumep: [T109A, KT315B,
' T403W. TMepBblii 3NeMEHT 3TON CUCTEMbI
o0603HaveHuns-6ykea I, K v A (unm
umdpa 1, 2 u 3) xapaktepusyet nonynpo-
BOLHMKOBbIA  MaTepuan  TpaH3ucTopa
W TemnepatypHble ycnosus paboTbl Mpu-
6opa. byksa ' (wm uudpa 1) npuceam-
BAeTCA repMaHueBbIM TpaH3uUcTOpaM, Oyk-
Ba K (m umdpa 2) KpemMHUeBbIM TpaH-
3ucTopam, byksa A (unn uudpa 3)-TpaH-
3ucTopam, MosynpoBOAHNKOBLIM MaTepuma-
JIOM KOTOPbIX CMY>XWUT apCeHung ranms.
Lindpa, cToswwas BMecTo 6YKBbl, YKa3sbl-
BaeT Ha TO, YTO AaHHbIli TPaH3UCTOP MO-
XeT paboTaTb NPy NOBbILLEHHBLIX TeMMepa-
Typax  (repMaHueBbli -BbliLLe +60°C,
KpemHueBbI -Bbille + 85°C).

BTopoii anemeHT-6ykBa T-HauanbHas
OyKBa CNoBa «TPaH3UCTOP».

TpeTnini  anemMeHT—Tpex3HauyHoe 4KC/o
oT 101 go 999-ykasbiBaeT MNOPSAKOBLINA
Homep pa3paboTKM M HasHaveHue npubo-
pa. 3TO 4MCMO NpUCBaMBAETCS TPAH3UCTO-
py NO MNpu3Hakam, NpuBeAeHHbIM B MOMe-
LLlaemMoi1 3aechk Tabnuue.

UeTBepTblii 31eMeHT 0603Ha4eHNS-6yK-
Ba, YKa3blBaloLLasA pasHOBMAHOCTb TPaH3u-
CTOPOB [JaHHON cepuw.

BoT HekoTOpble MpPUMEPbI PacLUNGPOBKY
0003HaYeHNIn TPaH3MCTOPOB MO 3TOM CU-
cteme: [T109A repmaHueBbli  Maso-
MOLLHbIA  HW3KOYaCTOTHbIA  TPaH3WUCTOop,
pasHoBmAHoCTb A; 'T404 -repmaHuneBbli
cpegHeli  MOLLHOCTM  HW3KOYaCTOTHBIN
TpaH3ucTop, Pa3HOBMAHOCTb r;
KT315B KpeMHWeBbIi MaIOMOLLHBIA Bbl-
COKOYaCTOTHbIA  TPaH3WUCTOp, pasHOBWA-
HocTb B. Hapsgy ¢ Takoii cucTemoin mpo-
[OMmKaeT feiCTBOBaTb U MPEeXH:AsS cucTema
0603Ha4YeHNsi TPaH3MCTOPOB, Harpumep
Mn27, N401, M213, MM39 n 1.8. ObbBAC-

Tabnnuya A

TpaH3ucTop PTax, Bt Hu3kaa yactoTa
(Ao 3 M)

Manoii mowHoctn (go 0.3 BT) 101 199

CpenHeir mowHocTtu (0,3-3 BT) 401-499

BonbLuon MouHocTu (cBbiwe 3 BT) 701-799
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HSAETCH 3TO TeM, YTO Takue Win NnofobHble
TpaH3MCTOpbI Bblnn pa3paboTaHbl L0 BBe-
[EeHVA COBPEMEHHOV MapKUpPOBKX  NOJy-
MPOBOLHMKOBbLIX NPUBOPOB.

BHeLWwHWiA BUA HEKOTOPbLIX 6GUNONSAPHBIX
TPaH31CTOPOB, Hanbosee LUMPOKO WCMOSb-
3yeMbIX PaguoniobuTensmMy, MokasaH Ha
puc. 86. Ma/OMOLLHBIA HU3KOYACTOTHbIN
TpaH3uctop [T109 (cTpykTypbl p-n-p)
NMeeT B AMameTpe Bcero 3,4 MM, ero mac-
ca 0,1 r. TpaH3uCTOpbl 3TON cepun npea-
Ha3HauyeHbl A1 MWHMWATIOPHLIX pPajmoBse-
LaTe/IbHbIX MPUEMHMKOB. VX ucnonb3ytoT
TaKKe B C/yXOBbIX arnnaparax, B 3/ek-
TPOHHbIX MeAULMHCKUX npubopax.' Aua-
MeTp TpaH3uctopos 309 (p-n-p) 7,4 MM,
macca 0,5 r. Takue TpaH3MUCTOPbI Mpume-
HAOT B  Pas/IMuHbIX  MasorabapuTHbIX
3MEKTPOHHBIX YCTPOWCTBAX [NA YCWUIEHWS
W reHepupoBaHUA KonebaHuii BbICOKON Ya-
CTOTbl. TpaH3ucTopbl KT315 (n-p-n) Bbiny-
CKaloT B MJIaCTMACCOBLIX Koprycax. Pa3-
Mepbl Kopriyca 7xX9x3 mMm, macca 0,2 1.
3T MaASIOMOLLHblE TPAH3UCTOPbI MpefHas-
HayeHbl OS99 YCUNEHUS W reHepupoBaHus
Kofie6aHWii BbICOKOW 4acToThl.

TpaH3uctopbl  MIM39-MIM42  (p-n-p)-
caMble MAacCOBble Cpeu MasIOMOLLHbIX
HW3KOYaCTOTHbIX  TPaH3UCTOPOB. TOYHO
TaK BbIMIAAAT U aHaNOTMYHbIE UM, HO
CTPYKTYpbI n-p-n, TPaH31CTOpbI
MIM35 MM38. JuameTp Kopnyca 1060ro
13 3TKX TpaH3ucTopos 11,5 MM, macca-He
6onee 2 r. Hanbonee LUMPOKO UX WUCMOMb-
3yHOT B YCWIMTENAX 3BYKOBOM 4YacToTbl.
Tak BbIMAAAT U Ma/IOMOLLHBIE BbICOKOYa-
CTOTHble  p-N-p  TPaH3WUCTOPbl  Cepuii
M401 1403, M416, 423, ncnonb3yemble
NS YCUNEHUS BbICOKOYACTOTHbIX CUTHa/0B
Kak B MPOMBbILLEHHBIX, TaK U N06UTeNb-
CKUX pafuoBeLlaTe/ibHbIX MPUeMHUKaX.

TpaH3uctop T402 (p-n-p)-npeacrasu-
Te/lb  HU3KOYaCTOTHbIX  TPaH3NCTOPOB
CpefHei MOLLHOCTU. TaKyto >Xe KOHCTPYK-
LUMIO nUmeeT ero «6nmsHel» MM404, HO OH
CTPYKTYpbI p-n-p. BbicoTa KOpMycoB TpaH-
3uctopos 18 mMm, macca-He 6onee 5 r. WX,
06bI4HO B Mape, MCMOMb3YKT B Kackafax
YCUIEHUS MOLLHOCTM KONiebaHUiA 3ByKOBOI
4acToThl.

TpaHsuctop M213 (repmaHneBblii CTPYK-

Cspe,qHsm yacToTa Bbicokas yacToTa
(3-30 Mr'w) (cBbiwe 30 MI'y)
201-299 301-399
501-599 601 699
801-899 901-999



MIM39-MIM92

7109 rT309 KT315

rTn-or n213 K3904

Puc 86. BHewWHWIA BUA HEKOTOPbIX TPaH3MCTOPOB

TYpbl p-N-p) OAWH M3 MOLLHBbIX HW3KOYa-
CTOTHbIX TPaH3WUCTOPOB, LUMPOKO WCMOSb-
3yeMbIX B OKOHEYHbIX KacKafjax ycwunure-
Nneli 3BYKOBOW 4YacToTbl. [lnameTp 3TOro,
a TaKkKe aHaJIOrMYHbIX My TPaH3MCTOPOB
M214-M216 1 HeKOTOPbLIX APYrux, 24 Mm,
Macca-He 6onee 20 r. Takue TpPaH3UCTOPbI
KpenaT Ha Luaccy Wam naHensx npu nomo-
Wy dnaHues. Bo Bpems paboTbl OHM Ha-
rpeBatoTcs, MO3TOMY UX OObIYHO CTaBAT
Ha CreunaibHble TENIO0TBOAALME pajma-
TOPbI, YBENMUYMBAIOLLME MOBEPXHOCTU OX-
naxgeHus.

KT904- cBepXBbICOKOUACTOTHbIA  KpeMm-
HMEBLIA N-P-N TPAH3NUCTOP 6O/ILLLIOKA MOLL-
HOCTW.  Kopmyc  MeTasifiokepaMmyeckuni
C >KeCTKUMU BbIBOJaMU W BUHTOM M5,
C MOMOLLbIO KOTOPOrO TPAH3NCTOP KpenaT
Ha TennonposoAsLem paguatope. PyHk-
LUMI0 paguaTopa MOXeT BbIMOMHATL Mac-
CVBHas MeTa/lIMyecKas niacTuHa uam me-
T/NYECKOe LLACCU  PALUOTEXHUYECKOrOo
ycTpolictBa. BbicoTa TpaH3ucTOpa BMecTe
C BbIBOJAMYU U KPEMEXHbIM BUHTOM YyTb
6onblie 20 MM, Macca—He 601Ce 6 T.
TpaH3ucTOpbl 3TOV Cepun  MpeaHasHa-
4aloTca A1 reHepaTopoB U ycwunuTenei
MOLLHOCTM pajmnoanmnaparypbl, paboTato-
el Ha YacTtoTax Bbiwe 100 MIMy, Hanpw-
mep guanasoHa YKB. Takue TpaH3ucTopsl
MCMO/Mb30BaHbl B YCWUIUTENle MOLLHOCTU
NO6UTENBCKOr0 npriemMo-nepesaTymka,

a)

0 KOTOpOM 5 Byay pacckasblBaTb B ABaf-
LaTb TPETbei Hecefe, MOCBSLLEHHOW pa-
AMoCnopTy.

A Tenepb-HECKO/IbKO OMbITOB.

TPAH3NCTOP- YCUNNTE/Ib

B Hauane aToil yactm Geceabl A cKasan,
YTO  OGUMONSAPHbIA  TPAH3UCTOP  MOXHO
npeacTaBuTb cebe Kak ABa BKIHOYEHHbIX
BCTPEYHO MJIOCKOCTHLIX [AMoAa, COBMe-
LEHHbIX B OAHOWN MMacTWHe MONYMNPOBOA-
HUKa. B 3TOM HeTpygHo ybeamTbCH Ha
onbiTax, A/ KOTOpbIX MoTpebyeTtca Jto-
60 GbIBLUMIA B YyNOTPe6/ieHUn, HO He UC-
MOpYeHHbIN repmaHveBblii HU3KoYa-
CTOTHbIA TPaH3UCTOP CTPYKTYpbl p-n-p,
Hanpymep MIM39 unanm nofobHble emy
TpaH3uctopbl MIM40 MI142. Mexay Kor-
NeKTopomM M 6a30i TpaH3MCTOpa BKIKOUK
nocnefoBaTeNlbHO COeAMHEHHble 6HaTapero
3336/1 1 naMnoyky OT KapMaHHOro (PoHa-
psA, paccyMTaHHYK Ha Hanps>keHue 2,5 B
n Tok 0,075 nam 0,15 A (puc. 87). Ecnm no-
NOXWTeNbHbIA nontoc batapem GB oka-
XeTCcA COefMHEHHBLIM  (4epe3  NlaMrouKy)
C KOJINIEKTOPOM, & OTpuULaTe/bHbIi-c 6a-
30 (puc. 87,a), TO Mammnoyvka JO/MKHA ro-
petb. lMpu Jpyroii NONAPHOCTM BK/KOYeE-
Hua Gatapemn (puc. 87,6) nammnoyka ropetb
He OypgeT.

Kak 06bsicHUTL 31K siBneHna? CHavana

S)
Puc. 87. OnbITbl ¢ 6UNONAPHBLIM TPaH3UCTOPOM
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Ha KOMNEeKTOPHbI p-n nepexoj Tbl Mo-
AaBan npsiMoe, T.e. MPOMYCKHOE Hamnpsike-
Hue. B 3TOM cny4yae KOJSINEKTOPHBLIA p-n
nepexof, OTKPbIT, €ro COMpOTMB/IEHME
Ma0 M Yepe3 Hero TeyeT MPAMOI TOK
KonnekTopa 1K. 3HauyeHMe 3TOro TOKa
B [laHHOM Cfly4Yae OnpejensieTcs B OCHOB-
HOM COMPOTMB/IEHWEM HWUTWU HakKaia nam-
MOYKN 1 BHYTPEHHUM COMPOTUB/IEHNEM ba-
Tapen. pn Apyrom BK/IHOYEHUW 6GaTapeun
ee HanpskeHue rojaBasiocb Ha KOJeK-
TOPHbIV Nepexof B 06paTHOM, Herpomnyck-
HOM HanpasneHun. B atom cnyyae nepe-
XO[, 3aKpbIT, €ro COMpPOTUBNEHUE BESINKO
M Yepe3 HEro TeyeT Nub HebOMbLUON
06paTHbIli TOK Konnektopa lreo- Y wuc-
MPaBHbIX MAaIOMOLLHBIX HW3KOYaCTOTHbIX
TPaH3MCTOPOB 06PaTHbLIN TOK KOMNEKTopa
He npeBbiwaeT 30 MKA. Takoil TOK, ecTe-
CTBEHHO, He MOl HaKa/UTb HWUTb Nammnoy-
KW, MO3TOMY OHa W He ropena.

MpoBeay aHanOrMuHblii ONbIT C 3IMUT-
TepHbIM pP-n nepexofoM. PesynbTaT 6yget
TaknM >ke: Npu 06paTHOM  HanpsXKEHUN
nepexog 6yfeT 3aKpbiT—namMnoyka He ro-
puUT, & NpY NPAMOM HanpsbkeHun oH ByaeT
OTKPbIT—/1aMMOYKa ropuT.

CrefyowWwmii OnbIT, WANOCTPUPYHOLLMIA
O4MH U3 pPexmMmoB paboTbl TPaH3MCTOpa,
MpoBOAM MO CXeme, MOKAa3aHHOW Ha
puc. 88. Mexay 3MUTTEpOM W KOJINeKTo-
pOM TpaH3MCTOopa BKIKOYM MNOC/efoBa-
Te/IbHO COeAnHeHHble 6aTapeto 3336/1 u Ty
Xe J1amMnoyky HakanmsaHus. [lonoxu-
TeNbHbIA NONtOC GaTapen AOMKEH coeau-
HATLCS C AMUTTEPOM, & OTPULLATESNbHbIN -C
KONNIEeKTOPOM (4epe3 HUTb Hakana). Moput
namnoyka? Het, He roput. CoegnHun Mpo-
BOJIOYHOI MepeMbIvKoii 6a3y C SMUTTEPOM,
KakK MoKa3aHO Ha CxeMe LUTPUXOBOA nu-
Huel. Jlamnouyka, BK/IHOYEHHas B KOJIEK-
TOPHYIO LIeMb TPaH3NCTopa, TOXe He ByaeT
ropetb. Yaann nepembliuky, a BMECTO Hee
MOLK/MOYM K 3TUM 3MeKTpoAaM nocneno-

BaTe/IbHO COefVHeHHble pesuctop Re co-
npotusneHnem 200-300 OM 1 OAUH Ta&Uib-
BaHW4ecKnii anemeHT Ge, Hanpumep, Tuna
332, HO Tak, 4YTO6bI MWUHYC 3neMeHTa 6bin
Ha 6ase, a naOC—Ha aMuTTepe. Tenepb
naMnoyka Ao/mkHa ropetb. MomeHsli me-
CTaMu NONAPHOCTL MOAKMHYEHNA 3N1eMEH-
Ta K 3TUM 3/1eKTpoJaM TpaH3ucTopa.
B 3aTom cnydyae namMnoyka ropetb He [OSI-
XHa. TOBTOPU HECKONbKO pa3 3TOT OMbIT
M Tbl ybeaubea B TOM, YTO flamMnoyka
B KOJIIEKTOPHOW Lenu OyaeT ropeTb TOMb-
KO Torfa, Korga Ha 6ase TpaH3ucTopa OT-
HOCUTENIbHO 3MUTTepa AeicTBYeT OTpuua-
Te/IbHOEe HanpshkeHue.

Pasbepemcsi B aTMx onbiTax. B nepsom
M3 HUX, KOrja Tbl, COEAVHUB MePeMblUKOi
6azy C SMUTTEpPOM, 3aMKHY/ HAKOPOTKO
AMUTTEPHbIA  Mepexof,  KOMNeKTOPHbIiA
nepexog CTan MPOCTO AMOAOM, Ha Ko-
TOpbIA NOAaBaiocb 06pPaTHOE Hanpske-
Hue. Yepe3 TpaH3UCTOP LUef fNLb HesHa-
YMTESbHbIA 06PATHLIA TOK KOMMEKTOPHOro
nepexofja, KOTOPbIi He MOr HakanuTb
HWUTb NamMmnoykn. B aTo Bpems TpaH3ncTop
Haxofm/iCca B 3aKPbITOM COCTOSIHUW. 3aTem,
yOanvMB  MEepPeMbluKy, Tbl BOCCTaHOBWI
AMMTTepHbIA nepexod. [epBbiM  BK/HOUe-
HMEM 3fieMeHTa Mexay 6a3oli n aMuTTe-
pOM Tbl MOAAN Ha 3MUTTEPHbIV Mepexos
NpsAMOe HarnpskeHne. OMUTTEPHbIA nepe-
XOf, OTKPbI/CS, W Yepes Hero moiuen nps-
MOW TOK, KOTOPbIA OTKPbIN BTOPOWN nepe-
X0f TPaH3VCTOpPa-KOIEKTOPHbIA. TpaH-
31CTOP OKasaliCA OTKPbITLIM ¥ MO Lenu
aMnTTep- 6a3a—KOMNeKTop MoLen  Kofi-
NEeKTOPHbIV TOK TpaH3ucTopa 1K, KOTopblli
BO MHOro pa3 6osblle TOKa LEenM 3MuT-
Tep -6a3a. OH-TO W Hakanun HUTb flam-
noykun. Korga xe Tbl U3MEHWU MONSAPHOCTb
BK/IOYEHNS 3MeMeHTa Ha 06paTHylo, TO
€ro HanpsXeHue 3aKpblfo 3MUTTEPHbIi
repexof, & BMecTe C TEM 3aKpbUICA U KO-
NEKTOPHbIV nepexof. Mpu 3TOM TOK TpaH-

M

Puc. 88. ONbIT, UNNOCTPUPYIOLWLNIA PaBoTy TpaH3UCTOpa B PEXUME MepeK/toueHus
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3KUCTOpa NOYTK MpekpaTuica (Len TobKO
06paTHbIli TOK KO/MEKTOpa) U namnoyka
He ropena.

Kakosa posib pesuctopa Re? B npuHum-
e 3TOr0 PesncTopa MOXET U He ObITb.
A e peKkoMeHJoBasl BK/OYUTL E€ro uc-
K/MHOUUTENBbHO A1 TOro, 4To6bl OrpaHu-
YnTb TOK B 6a30BOW Lenu. MHaye uepes
AMUTTEPHbIA NEPEX0 MOMAET  CNNLLKOM
60/1bLLIOW MPAMOW TOK, B pe3ysnbTaTe 4yero
MOXET NPOM30ATM TenjoBoi  Npoboi
nepexoja 1 TPaH3UCTOp BbIAAET U3 CTPOS.

Ecnu 6bl nNpy nNpoBefeHnn 3TMX OMbITOB
B 6a30BYI0 M KOJINIEKTOPHYIO Lenu 6bin
BK/IHOYEHbl U3MepuTeNbHbIE MPUBOpPLI, TO
MpW 3aKPbITOM TPaH3MUCTOPE TOKOB B €ro
LIensx noyTu He 6bI10 Bbl. T1pU OTKPLITOM
e TpaH3UcTope TOK 6a3bl 16 Obl1 6bl He
6onee 2—3 MA, a TOK Konnektopa 1k co-
cTasnan 60-75 MA. OTO O03Ha4aeT, 4To
TPaH3UCTOP MOXKET ObITb YCUIUTE/IEM TOKA.

B a9tux onbitax TpaH3ucTop  6bin
B OAHOM M3 [BYX COCTOSHWIA: OTKPbITOM
N 3aKpbITOM. [lepeknoyeHvne TpaH3u-
cTopa W3 OAHOro COCTOSHWS B [pyroe
MPOMCXOAWIO0 NOJ, AeACTBMEM HAMPKEHMA
Ha 6ase Ug- Takow pexxum paboTbl TpaH-
31CcTOpa, MPOUNNIOCTPUPOBAHHBIN Tpadu-
Kamy Ha puc. 88, Ha3biBalOT PEXKUMOM
NepekNoYeHNs UK, YTO TO Xe camoe, Kto-
uYeBbIM. TakoW pexxum paboTbl TPaH3UCTO-
POB MCMOMb3YIOT B OCHOBHOM B Mpubopax
1 YCTPOICTBAX 3NEKTPOHHON aBTOMATUKW.

B  pagvoBewatesibHbIX  MPUEMHUKaX
N yeunutenax 34 TpaH3uCTopbl paboTaroT
B pexume ycunieHus. OTaMYaeTcs OH OT
peXxxuMa nepeksitoyeHns Tem, 4To, UCNosb-
3ya Masible TOKM B 6a30BOW Lenu, Mbl MO-
XXEM YNPaBfsATb 3HAYMTENbHO 60MbLUUMM
TOKaMU B KOJINIEKTOPHOW Lieny TPaH3nUCTo-
pa. nntoctpuposatb paboTy TpaH3WUCTO-
pa B PEXUME YCWUIEHUA MOXHO Chefyto-
Wum onbIToMm (puc. 89). B KONnekTopHyto
Lienb TpaH3ucTopa V BK/IHOUM 3/1eKTpoMar-
HWUTHbI TeneoH Bl, a Mexpy 6as3oi
1 MUHYCOM WCTOYHMKA NuTaHus GB (6ara-
pes 3336J1)-pe3uctop Rg conpoTuene-
Huem 200-250 kKOM. BTopoit TenegoH B2
MOAK/MIOUM K y4acTKy 6a3a—amMuTTep TpaH-
31UCTOpa, HO Yepe3 KoHAaeHcatop Ccs em-
KocTbto 0,1 -0,5 MK®." Y Tebsa nonyuutcs
MPOCTEAWNIA YCUNNUTENb, KOTOPbIA MOXET
BbIMOJ/IHATL, HAMpUMep, Posib 0LHOCTOPOH-
Hero TeneoHHOro annapata. Ecnn TBoOiA
npusaTens OyAeT HErpomMKo roBOpPUTb
nepes TeneoHoM B2, BK/OYEHHBIM Ha
BXOfle YCWUNuUTens, ero pasrosop Tbl Oy-
Jelwb CrblwaTe B TenegoHax Bl, Bk/to-
UeHHbIX Ha BbIxofe ycunutens. Ha Bxog
YCUnTENIA BMeCTO TenedoHa B2 MOXHO

BKNHOUUTL 3BYKOCHMMATESb U npourpartb
rpamnnactTuHky. Torga B TenedoHax Bl
OyoyT XOPOLUO C/bIWHbLI 3BYKW Meoamu
WAX Tofioc Nesua, 3anucaHHble Ha rpam-
MNaCTUHKE.

KakoBbl 34ecb (PyHKUMM pesuctopa Rg
n KoHgeHcatopa Ces? Yepes pesuctop Rg
Ha 6a3y TpaH3mMcTopa OT 6aTapen nNuTaHms
GB nopgaeTca Hebo/bLIOe OTpULaTeNbHOE
HanpshkeHve, Has3blBaeMOe HanpsKkeHueM
CMELLEHNsl, KOTOPOe OTKPbIBaeT TpaH3u-
CTOp M TEM CamblM 06ecrneynBaeT emy pa-
60Ty B pexume ycuneHus. bes HavanbHOro
HarnpsKeHUs CMELLEHWA 3MUTTEPHbI p-N

~-Tiepexof, TpaHaucTopa 6yaeT 3aKpbIT U,

nofo6Ho avofy, OyneT «cpesaTb» MOJO-
XWTe/bHble MONYMNepuofbl BXOAHOrO Ha-
MPSXEHWs, 0THero ycuneHue byaeTt conpo-
BOX[ATbCA UCKKEHMAMU. A KOHAeHcaTop
CeB BbINOMHAET (DYHKLMIO CBA3YHOLLErO
anemeHTa mMexgy TenedoHom B2 u 6asol
TpaH3ucTopa. OH 6ecrnpensTCTBEHHO Npo-
nyckaeT Koneb6aHus 3BYKOBOW 4acTOTbl
M nperpaxpaet nyTb MOCTOSAHHOMY TOKY
13 6a30BOM Lenu K TenedoHy. bes Takoro
pasgennTenbHOro  KoHAeHcatopa  6asa
TpaH31CTOpa Mo MOCTOSAHHOMY TOKY OKa-
3anacb Obl COEAMHEHHON C 3MUTTEPOM
N PEXUM YCWUeHus O6bin Bbl  HapyLUeH.

Puc. 89. OnbIT, wamoCTpUpyowWmi  paboTy
TpaH3ucTopa B peXxume yCuieHus
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B aTOM OnbiTe Ha BX0A4 ycuauTens no-
[laBa/1oCb NepeMeHHOe HanpsHKeHWe 3BYKO-
BOW 4acTOTbl, MCTOYHNKOM KOTOPOro 6blin
TenepoH, npeobpasyrownii, Kak MUKPO-
(hoH, 3BYKOBble KOMeGaHMA B 3neKTpude-
ckve (Ha puc. 89-rpadmk a). 310 Hanps-
XXEHMe co34aBano B Lenu aMuTTep-6a3a
KonebaHms MOCTOSHHOIO TOKa (rpaguk 6),
KOTOpble YNPaBfsnM 3HaUYUTENbHO 60Sb-
UMM TOKOM B KONNEKTOPHON uenu (rpa-
vk B). Mpomcxoanno ycuneHne BXOLHOro
CUrHana. YCUNEeHHbIli e TPaH3UCTOPOM
curHan npeobpasoBbiBasica  TeneyoHaMu
B1l, BK/OYEHHbIMU B LENb KOMNEKTOPa,
B 3BYKOBble Ko/ebaHus. TpaH3ucTop pabo-
Tan B PeXUMe YCUNEHUS.

Mpouecc ycuneHns B OBLMX uepTax
MpoMcXoauT crepytowmm obpasom. [Mpu
OTCYTCTBUM HanpsKeHWsi BXOAHOIO CUrHa-
na B Uensx 6asbl U KONMEKTopa TeKyT He-
60/blUMe TOKM (Ha puc. 89-neBble y4yacT-
kKn rpadmkoB 6 u B), oOnpegensiemMbie
HanpsHKeHNeM UCTOYHUKA MUTAHWUA, Hanps-
XeHWeM CMelleHMs Ha 6ase u  ycuu-
TeNbHbIMW CBOWCTBaAMM TpaH3ucTopa. Kak
TOMbKO B Lenu 6asbl MOSBASETCA CUTHAN,
COOTBETCTBEHHO EMY HauMHalOT U3MEHATb-
CA W TOKV B LIENAX TPaH3WUCTOpa: BO Bpems
OTpULATeNbHbLIX  NOMYMNepuosoB,  Korga
CYMMapHOe OTpuuaTeNnbHOE  HanpsKeHue
Ha 6a3e BO3pacTaeT, TOKW Leneid yBennym-
BalOTCA, & BO BPEMS MOMOXMTENbHbIX MNO-
NyneproaoB, KOrga HampsbkeHus curHana
M CMELLUeHNs NPOTMBOMOMOXHbI W, Crepo-
BaTe/MbHO, OTPMLIATENbHOE HAMPSHXKEeHWe Ha
6ase yMmeHblUaeTcs, TOKM B 06enx Lensx
TOXe yMeHbluatoTea. [poucxoaut ycune-
HVe MO HAMPSHKEHUIO 1 TOKy. Ecam Harpys-
Ko TpaH3ucTopa O6yayT He TeneqoHsl,
a pesncTop, TO CO3/JaloLLeecs Ha HeM Ha-
MPSHKEHME  MEPEMEHHOA  COCTaBMAIOLLEN
YCWEHHOTO CUrHaia MOXHO 6yaeT nojatb
BO BXOJHYIO Lienb BTOPOro TpaH3ucTopa

4NA QOMNONHUTENbHOro  ycunenus. OpawvH
TPaH3UCTOP  MOXET  YCWIUTb  CUTHan
B 30-50 pas.

TOYyHO Tak paboTaloT M TPaH3UCTOpPbI
CTPYKTYpbI N-p-n. HO Ans HUX MOMSPHOCTb
BK/IIOYEHMS1  GaTapen, MMTalOLWER Lenw
6a3bl 11 KOMMEKTOPA, A0/MKHA ObITh He Ta-
KOIA, KaK y p-M-p TpaH3uUCTopoB, a obpart-
HOIA.

3anomHu: ans paboThl  TpaH3McTopa
B PEXKMME YCUIeHNst Ha ero 6asy (oTHocw-
TeNIbHO 3MUTTEPA) BMECTE C HaMpPsHKEHUEM
YCWIMBAEMOrO CUrHana 06s3aTenbHO [on-
>KHO NOfaBaTbCs MOCTOSHHOE HampsHKe-
HMEe CMELLEHNs, OTKpbIBaloLee TpaH3u-
cTop. [nA repmMaHveBbIX TPaH3MCTOPOB
OHO Jo/MKHO coctaenate 0,1-0,2 B, a gns
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KpeMHueBbIX TpaH3uctopos 0,5-0,7 B. Ha-
MPsXXeHVe CMeLlleHMs Ha 6a3y He nogaroT
NUWb B TeX Cly4asX, Korja 3MUTTEpHbIN
nepexod TpaH3MCTOpa WCMOMb3yT ANS
[eTeKTUPOBaHWA PafMOYacTOTHOrO MOLY-
JIMPOBAHHOTO CUTHasIa.

CXEMbI BKJ/TKOYEHNA W
OCHOBHBbIE TNMAPAMETPbI
BUMNONAPHBIX TPAH3NCTOPOB

WTak, 6mnonspHbIi TpaH3WUCTOP, HesaBu-
CMMO OT ero CTPYKTYpbl, SBMISETCA Tpexs-
NeKTpoAHbIM  npubopoMm.  Ero  anek-
TPOAbI-aMUTTEP, KonnekTop u 6asa. Ans
MCMO/Mb30BaHUA TPaH3MCTOpPa B KauecTse
YCUNUTENS HaNPSXKEHWSA, TOKa WU MOLLHO-
CTU BXOAHOM CWUrHa/, KOTOpPbIA Hago ycu-
NNTb, MOXHO NOJaBaTb Ha [ABa KaKWUX-Nu-
60 anekTpoja M C [ABYX 3/EKTPOJOB
CHMMaTb YCWSIeHHbIA curHan. lMpu aTom
OOWH W3 3NeKTPOAoB 0bsA3aTeNbHO OyaeT
o6wmm. OH-TO K onpegenseT HasBaHue
crnocoba BK/IKOYeHN TpaH3mMcTopa Mo .cxe-
Me obero amutTepa (O3), mo cxeme 06-
wero konnektopa (OK), no cxeme o6uieit
6a3bl (OB).

Bk/toueHve p-n-p TpaH3ucTopa no cxe-
mMe O3 nokasaHo Ha puc. 90,a. Hanpsxe-
HME WCTOYHMKA NUTaHWA VWM Ha KOM/eK-
TOp TpaH3ucTopa V mnogaeTtcs yepes3 pesu-
ctop RK, SBAAKOWMIACA Harpy3koi, Ha
IMUTTEP - Yepe3  OOLUMIA  «3a3eMNeHHbIA»
MPOBOAHMK, O0003Ha4Yaemblii Ha CXemax
3HaKOM «+». BXOAHOI curHan 4epes KOH-
feHcaTtop cBasu Ccs nofgaeTcs K BbIBOLAM
6a3bl 1 aMuUTTEPa, T.e. K y4yacTky 6asa
AMUTTEP TPaAH3WUCTOPa, & YCW/IEHHbI Ccur-
Ha/l CHUMAeTCA C BbIBOAOB 3MUTTepa
W KoNnektopa. OMWTTEP, CNeAoBaTesbHo,
npy TakoM BK/OYEHUM —TPAH3NUCTOpa
ABNSeTCA O6LWMM ANA BXOLHOM U BbIXOS-
HOM Lienei.

BCNoMHM CXeMbl U PUCYHKM, KOTOPbIMU
B 37Ol 6Gecede Tbl NOMb30BAICH, 3aCTaBNAA
TpaH3ucTop paboTaTb B peXuMax ycwune-
HWA 1 nepeknoyeHns. [a, TpaH3UCTop Tol
BK/OYan no cxeme O3. M 3TO He cnyuvaii-
HO: TPAH3MCTOP, BK/KOUEHHbIA TakMM Cro-
cobom, B 3aBWCMMOCTM OT €ro Yycwuam-
Te/bHbIX CBOIACTB MOXeT faTb
10 200-KpaTHOe ycu/eHue curHana no Ha-
npsxkeHnto - 20 100-kpaTHOE ycuieHue
curHana no Toky. bnarogaps aTomy cro-
CO6 BK/IOYEHWS TPaH3UCTOpa MO CXeme
O3 nonb3yeTcd y paguonobuteneii Ha-
n6onbLUeli NONyNAPHOCTbLIO.

CyLUeCTBEHHbIM  HEJOCTATKOM  YCWU/u-
TeNbHOr0 Kackafa Ha TPaH3UCTOope, BKIIHO-
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Puc. 90. CxemMbl BKNWOYEeHUSA p-N-p TPaH3UCTOPOB

UEHHOM MO TaKol CxeMe, SBMSIETCA €ro
CPaBHUTENbHO Masioe BXOAHOE COMpoTU-
BneHme-ecero 500-1000 OmM, 4TO YCNOX-
HAET COornacoBaHue YCWIWUTENbHbIX Kacka-
[0B, TPaH31CTOPbI KOTOPLIX BK/IHOYAKOT MO
Takol e cxeme. OODBACHAETCA 3TO Tew,
4yTO B [JAHHOM C/yyae 3MUTTEPHbIA p-M
Mepexoq TpaH3UCcTopa BK/KOYEH B NMPSMOM,
T. €. MPONYCKHOM, HanpasneHun. A conpo-
TVB/IEHWE NPOMYCKHOroO nepexofa, 3aBucs-
LLee OT MPUKIaLbIBAEMOTO K HeMy Hanps-
XeHus, Bcerga Mano. YUTo >Ke KacaeTcs
BbIXOAHOIO COMPOTWB/IEHWS TAaKOrO Kacka-
Ja, TO OHO [OCTaTOMHO  60/bLIOe
(2-20 KOM) 1 3aBUCUT OT COMPOTUBIEHUS
Harpy3skm RK 1 yCcuMAWTeNbHbIX CBOWCTB
TpaH3McTopa.

BknoyeHne TpaH3ucTopa no cxeme OK
Tbl BUAMLWL Ha puc. 90, 6. BxogHoi curHan
nojaeTca Ha 6a3y v SMUTTEP Yepe3 aMUT-
TepHbI pe3ucTop R3, KOTOpbIi ABNseTCA
4acTblO KOMINEKTOPHON Lenu. C 3TOro e
pesuncTopa, BbIMNOHAOWEro (yHKUMIO Ha-
rpy3Ku TpaH3UCTOpa, CHUMAETCA U BbIXOA-
HOM curHan. TakuMm 06pas3om, 3TOT yu4a-
CTOK KOMMIEKTOPHOM Uenu sBnseTcs 06-
WUM A7 BXOAHOM W BbIXOAHOW LENei,
MO3TOMY W Ha3BaHWe crnocoba BKIOUEHMS
TpaH3ucTopa-OK. Kackag € TpaH3ucTo-
pOM, BK/HOYEHHbIM MO TaKOW Cxeme, Mo
HamnpsHKEHUIO JAeT YCUMEHWE MeHbLUe eapy-
HULbl. YCUWNeHWe Xe Mo TOKY Mo/yyaeTcs
MPUMEPHO TaKoe Xe, Kak ecnu 6bl TpaH3u-
cTop ObiN BKKOYEH Mo cxeme O3. Ho 3a-
TO BXO[HOEe COMPOTUB/IEHME TAKOIO Kacka-
Ja moxet coctaBnsatb 10-500 kKOm, 4TO
XOpOLLO corfnacyetcd € 60MbLIUM  Bbl-
XOOHbLIM  COMPOTMB/IEHWEM Kackaja Ha
TPaH3MCTOpe, BK/IKOYEHHOM Mo cxeme O3.
Mo cyulecTBy, Kackag He [aeT yCWeHus
Mo HarpsHkeHWo, a fiNlib Kak Obl MOBTO-
pseT NoABefeHHbIli K Hemy curHan. MoaTo-
My TPaH3MCTOPbl, BK/IOYaEMble MO TaKol
CXEME, Has3blBAlOT TaKKe 3MUTTEPHbIMU

nosTopuTenaMu. oyemy 3MUTTEPHLIMU?
lMOTOMY UTO BbIXOLHOE HarMpsHKEHWe Ha
AMUTTEPEe TpaH3MCTOpa MPakTUYECKU No-
HOCTbIO MOBTOPAET BXOLHOE HamnpsxeHue.

MoyeMy Kackaf, He YCWUMBAeT Harpsxe-
Hve? [laBail COefUHMM PEe3NCTOPOM Lenb
6a3bl TpaH3UCTOpa C HKHUM (MO CXeme)
BbIBOLOM 3MUTTEPHOro pesucropa R3, Kak
nokasaHo Ha puc. 90,6 LWITPUXOBLIMU NN-
HUAMKW. OTOT PEe3NUCTOP-3KBUBAIEHT BHY-
TPEHHEero  COMPOTWUB/IEHUA  UCTOYHMKA
BXOfHOro curHana RBX, Hanpumep MUKpo-
(hoHa nnM 3ByKOocHUMaTens. Takum obpa-
30M, 3MUTTepHas Lenb OKa3bIBAaeTCs CB-
3aHHON u4epe3 pe3uctop RBX ¢ 6asoil.
Korga Ha BX0f yCwnuTtens MnofaeTca Ha-
NnpskeHne curHana, Ha pesuctope RS,
ABNAKOLLEMCS Harpy3KOoi TpaH3nCTopa, Bbl-
[lenseTca HanpsXXeHne YCWIEHHOro CUrHa-
Nla, KOTopoe 4yepe3 pesuctop RBX okasbl-
BAaeTCA MPUIOXEHHbIM K 6ase B MPOTMBO-
(hage. Tlpn 3TOM Mexay 3MUTTEPHOIA
1 6a30BOM LiensAMU BO3HWKAET OYeHb CUJib-
Haa oTpuuaTtesibHas obpaTHas CBf3b, CBO-
[dLlan Ha HeT ycunieHne Kackafa. 3TOo Mo
HamnpsXXeHWto. A Mo TOKY YCW/IeHUs Mony-
YaeTCs TaKOe Xe, Kak W Npu BKIOYEHUU
TpaH3ucTopa no cxeme O3.

Terepb 0 BK/IKOYEHUW TpaH3WUCTOpa MO
cxeme OB (puc. 90,8). B aToM cnyvae 6a3a
yepes KoHgeHcatop Cg no nepemeHHOMY
TOKY 3a3eM/IeHa, T. €. COefyHeHa C O6LUM
MPOBOAHUKOM NWTaHusA. BXOofHOW curHan
yepes KoHAeHcatop Ccs NOJatOT Ha 3MUT-
Tep 1 6a3y, a YCUIEHHbI CUTHaT CHUMAKOT
C KOJieKTopa U ¢ 3a3eMsieHHol 6asbl. ba-
33, TakMM 06pas3oM, fBNSeTCH O6LWUM
3/MIEKTPOAOM BXOAHOA U BbIXOAHOW Lienei
Kackaga. Takol Kackaj faeT ycuieHue no
TOKY MeHbLUe efuHULbl, a M0 Harpsxe-
HUIO-TAKOe e, KaK TPaH3UCTOop, BKIIO-
YeHHbIli Mo cxeme O3 (10-200). W3-3a
OYeHb Masloro BXOAHOrO COMPOTUBIEHMS,
He MpPeBbILIAIOLLEr0 HECKOJIbKMX [EeCATKOB
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oM (30-100 Owm), BK/OYEHUE TpaH3UCTOpa
no cxeme OB MCNONL3YIOT rNaBHbLIM 06pa-
30M B reHeparTopax 3/MeKTPUYECKUX Kore-
6aHuin, B CBeEpPXreHepaTMBHbLIX Kackajax,
MPUMEHsEMbIX, HanpumMep, B arnnapartype
pafnoyrnpaseHns MOLeNsaMK, 0 YeM Yy Hac
pa3rosop Brepeau.

Tbl vaule Bcero 6yfelib NOMb30BATLCA
BK/IOYEHWEM TpaH3ucTopa no cxeme O3,
pexke-no cxeme OK. Ho 3To TonbKO cno-
Co6bl BK/IIOUEHNS. A pexxum paboTbl TpaH-
31MCTOpa Kak yCunuTens onpegenserca Ha-
MPSOXKEHUAMU Ha €ro 3/1eKTPofax, ToKamu
B €ro Lenmsx M, KOHEYHO, napameTpamu
camoro TpaH3ucTopa.

KayecTBo v ycunuTenbHble CBOMCTBA 6u-
NOMIAPHLIX TPAH3UCTOPOB [ALUEHMBAOT MO
HECKO/IbKUM 3/IEKTPUYECKMM NapamMeTpam,
KOTOpble W3MEPSAOT C MOMOLLLIO  Cre-
UMa/bHbIX MpMbopoB. Tebs Xe, ¢ MpaKTK-
YECKOW TOYKWU 3PEHWs, B MEPBYHD O4epedb
[O/MKHbI NHTEepPecoBaTb TPU OCHOBHLIX Ma-
pameTpa: 06paTHbIAi TOK KO//eKTopa
1k60, CTaTUYeCKUii KO3ULMEHT nepeda-
un ToKa b213 (uuTaloT Tak: aw ABa OAuH
3) W rpaHWYyHas 4actoTa KoapduuueHTa
nepefayn Toka frp.

O6patHblii TOK Konnektopa lkbo 'Jto
HeynpasnseMblil TOK 4epe3 KOJNeKTOPHbIN
p-n nepexoj, CO3[atLWMACA HEOCHOBHbIMM
HocuTeNIAMKM TOKa TpaHsuctopa. OH Xa-
paKTepu3yeT KayeCcTBO TpaH3MCTOpa: Yem
YuUCNeHHoe 3HaveHue napameTpa lk6o
MeHbLUE, TeM BblLLE KayecTBO TPaH3UCTO-
pa. Y M&aIOMOLLHbIX HWU3KOYACTOTHbIX
TPaH3u1CTOpPOB, Hanpvmep, cepuii
MIM39-ME42, 1k6o He [O/MKEH MpeBbl-
watb 30 MKA, a Y Ma/lOMOLLHbIX BbICOKO-
4acToTHbIX 5 MKA. TpaH3ucTopbl ¢ 60/b-
WMMK 3HaYeHussMM lk6o B paboTe He-
YCTONUNBSI.

Cratuyeckuii  KOIpMLMEHT nepegaun
TOKa b213 xapaktepusyeT YyCuiuTeNbHble
cBolicTBa TpaH3ucTopa. CTaTU4ecKum ero
Ha3blBalOT MOTOMY, YTO 3TOT MapameTp
M3MEPAIOT MPU HEM3MEHHBIX HAMPSHKEHUAX
Ha ero 3MeKTpofax W HEM3MEHHbIX TOKax
B ero uensx. bonblwasa (3arnaBHas) 6yksa
«3» B 3TOM BbIPOKEHUW YKa3biBaeT Ha TO,
4YTO NpPU M3MEPEHWM TPAH3NUCTOP BKIIO-
yaloT no cxeme O3. KoagduumeHT b213
XapakTepu3yeTcsd OTHOLLUEHWEM MOCTOSH-
HOTO TOKa KO/eKTopa K MOCTOSAHHOMY
TOKy 6a3bl Npyu 334aHHbLIX MOCTOAHHOM
06pPaTHOM HarnpsHKEHUN KOJIJIEKTOP-3MUT-
Tep W TOKe amuTTepa. Yem 6osbLle yumc-
NleHHOe 3HauyeHWe KoapduumeHTa b213,
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TeM G6OfbLUEE YCUMEHWE CUTHaMa MOXET
obecneunTb JaHHbIN FpaH3nUCTOop.
paHM4YHaa 4yactoTa  KoapumumeHTa
nepefayun Toka frp, BblpaXKeHHas B KWJO-
repuax W merarepuax, Mo3BonseT cy-
OUTb 0 BO3MOXHOCTU  WCMO/b30BaHNS
TpaH3uCcTOpa AN YCWUneHWst  KonebaHwuii
TEX UM UHBIX YacToT. 'paHMyHas 4actoTa

frp  TpaHsucTopa MII39, Hanpumep,
500 kly, a  TpaH3UCTOpOB M401-
M403-6onbie 30 MIy.  MpakTuyecku

TPaH3MCTOPbl UCMOMb3YIOT A1 YCUNEHUA
YacCTOT 3HAUYUTENIbHO MeHbLUE FPaHUYHbIX,
TaK KaK C MOBbILWEHWEM YacTOTbl KO3(-
(hmumeHT 11213 TpaH3UCcTOpa YMeHbLUa-
ercs.

[pn  KOHCTpyupoBaHUW pagmoTexHuye-
CKMX YCTPOWCTB Haf0 Y4MTbiBaTb W Takue
napameTpbl TPaH3UCTOPOB, KakK MaKcu-
MasIbHO [OMYCTUMOE Harps)KeHue Kosnek-
TOP-3MUTTEP MK3ITaX, MaKCUMa/IbHO [O-
NyCTUMbIA  TOK  Konnektopa  lkuwax,
a TaKke MakKCUMa/bHO JOMYyCTUMYIO pac-
CeMBaeMyt0 MOLLHOCTb KOJIJIEKTOpa TpaH-
3ucrtopa Pk Tax“MOLLHOCTL, npeBpaLlato-
LLYIOCS BHYTPW TpaH3McTopa B Tero.

OcCHOBHbIE CBefleHUs 0 nmapameTpax 6u-
MoNAPHbLIX TPaH3MCTOPOB LLIMPOKOro npu-
MEHEHMA Tbl Halifellb B NPUIOXKEHUU 7.

Tenepb HacTano BpPemMsi MOroOBOPUTH
0 MoSIeBOM TPaH3UCTOpE.

KOPOTKO O T1OJIEBOM TPAH3U-
CTOPE

B atom nonynpoBogHWKOBOM npubope
ynpasneHve padboyMm TOKOM  OCYLLECT-
B/ISIETCS HE TOKOM BO BXOAHOW (6a30BOiA)
uenu, Kak B OGWUNONAPHOM TPaH3MCTOpE,
a BO3[ENCTBMEM Ha HOCUTENN TOKA 3feK-
Tpuyeckoro nona. OTclofa W HasBaHue
TpaH31CcTopa «MoneBoi».

CxeMaTuyeckoe YCTPOWCTBO U KOH-
CTPYKUMA NOMeBoro TpaH3ucTopa C p-n
nepexofoM mnokasaHbl Ha puc. 91. OcHo-
BOW TakOro TPaH3UCTOpa CAYXWT MaacTu-
Ha KPEMHMWS C 3/1eKTPOMNPOBOAHOCTLIO TU-
na f, B KOTOPOI MmMeeTcs TOHKas 061acTb
C 3NeKTPOMpOBOAHOCTLIO TuNna p. Mnactu-
Hy npubopa  Ha3biBAlOT  3aTBOPOM,
a obnactb TMNa p B HeM-KaHaIoM.

1 B nonynonsipHon pagnoTeXHU4ecKoW nuTe-
patype BbiNycka MpeablayLmMx et  ycuiu-
TeflbHble CBOWCTBAa TPaH3UCTOPOB OLIEHNBA/IUCHL
CTaTUYeCKUM KO3((PULNEHTOM YycuneHus BcT.
UuncneHHO KoahduumeHT BeT paBeH Koahdu-
umeHTy b213.



C 0fHOI CTOPOHbI KaHan 3aKkaH4MBaeTCs
NCTOKOM, C  [ApYroll  CTOKOM—TOXe
061acTbto TMNa P, HO C MOBbILLEHHON KOH-
LeHTpauveli ablpok. Mexay 3aTBOpOM
M KaHasioMm co3gaeTcs p-n nepexog. OT 3a-
TBOpa, WCTOKa W CTOKa CAefnaHbl KOH-
TaKTHbIE BbIBOpbI.

Ecnm K WMCTOKY MOAKMOUYAUTL MONOXN-
Te/bHbIA, & K CTOKY—OTpULATeNbHbIA MNo-
ntockl 6atapen nuTaHuA (Ha puc. 91-6a-
Tapea GB), TO B KaHa/ie MOSABUTCH TOK,
CO3[AtOLLMIACS [BVKEHMEM AbIPOK OT MC-
TOKa K CTOKY. OTOT TOK, Ha3blBaemblli TO-
KOM CTOKa 1cC, 3aBUCUT He TOJIbKO OT Ha-
NPsSXXeHUs 9T GaTtapen, HO W OT Harps-
XEHWs, [eNCTBYIOLLEro MeXAy WCTOYHU-
KOM ¥ 3aTBOPOM (Ha puc. 91—anemeHT G).
W BoT noyemy. Korga Ha 3aTBOpe OTHOCK-
Te/lbHO UCTOKA AeNCTBYET MOMOXWTENbHOe
3aKpblBatoLLee HanpskeHue, 06efHeHHas
obnacTb p-n nepexofa pacluvpsercs (Ha
puc. 91 nokasaHoO LUTPUXOBLIMU NINHUA-
mun). OT 3TOr0 KaHas CyXaeTtcsd, ero co-
MPOTVB/EHWNE YBENMYMBAETCH, M3-3a Yero
TOK CTOKa yMeHbLuaetcs. C yMeHbLUEeHNEM
MOJIOXKUTENIbHOTO HaMpsXXeHNsA Ha 3aTBope
obefHeHHas 06nacTb p-n nepexoga, Ha-
060pOT, CyXaeTcs, KaHan pacLuupsercs,
M TOK CHOBa yBenmumBaetcsd. Ecnm Ha 3a-
TBOP BMECTE C MOSIOKUTENbHBIM Harpsixe-
HMeM  CMelleHMs rnofasaTb  HU3KOYa-
CTOTHbIA WA BbICOKOYACTOTHbIA CUTHa,
B LN CTOKA BO3HWKHET Ny/bCUPYIOLnA
TOK, @ Ha Harpyske, BK/IOYEHHOW B 3Ty
Lienb,—Hanps>KeHne YCWIEHHOTO CuUrHana.

Tak, B YNPOLIEHHOM BUWAE YCTPOEHbI
M paboTatoT NOMEeBble TPAH3UCTOPbI C Ka-
Ha/lOM TuNa p, Hanpumep TPaH3MUCTOPbI
K102, Krio3 (éyksbl K un I1 o3HavatoT
«KPEMHWEBbIA MONEBOW»).

MpyHUMNUaNbHO Tak e YCTPOeH U pa-
60TaeT NoneBoV TPAH3UCTOP C KaHa/IoM
Tvna n. 3aTBOp TPaH3UCTOpa Takoi CTPyK-
Typbl 001aaaeT [bIPOYHON 3MeKTPOnpo-

BOAHOCTbIO, MO3ITOMY Ha Hero OTHOCW-
TeNlbHO MCTOKA [O/DKHO MoJaBaTbCA OTpU-
LaTeNlbHOe HampsKeHWe CMeLleHus, a Ha
CTOK (TOXe OTHOCWUTE/IbHO WCTOKa)—Moso-
XWUTeNIbHOe HaMpsXXeHWe UCTOYHMKA MUTa-
H¥s. Ha ycnoBHOM rpaguyeckom u3obpa-
XXEHVUU NOMEBOro TpaH3UCTOpa C KaHa/1oM
TUMNa N CTPesika Ha SIMHWK 3aTBopa Hanpa-
B/IEHA B CTOPOHY WCTOKa, a He OT UCTOKa,
Kak B 0003HaYeHMM TpaH3MCTOpa C KaHa-
Jiom TMna p.

MoneBoil TPaH3UCTOP—TOXE TPexanek-
TPOHHbIV Npuoop. MoaTomy ero, Kak u 6u-
MONAPHbIA TPAH3UCTOP, BK/KOYaTb B YCU-
NUTENbHbI KacKag MOXHO Tpems Chnoco-
6amu: no cxeme obuero croka (OC), no
cxeme oblero muctoka (OW) n no cxeme
o6wero 3ateBopa (03). B paguonobutens-
CKOW MpaKkTUKe NPUMEHSIOT B OCHOBHOM
TOMbKO MepBble fBa Cnocoba BK/IKUEHNS,
Mo3BONAKOLWME C HambonbLiein 3deKTnB-
HOCTbIO MCMO/b30BaTh MOMIEBbIE TpaH3u-
CTOpbI.

YcunuTenbHblA  Kackag Ha  NOeBOM
TpaH3ncTope 06naJaeT OYeHb GONLLUNM,
MCYMCNFEMbIM MeraoMamu, BXOAHbIM CO-
MpoTMB/IeHMEM. 3TO MO3BOJIAET MOAABaTb
Ha ero BXOJ BbICOKOYaCTOTHbIE U HU3KOYa-
CTOTHble CUrH&/Ibl OT UCTOYHMKOB C 6OSb-
UMM BHYTPEHHWM COMPOTWUBNEHUEM, Ha-
npyvmep OT Mbe30KepaMUyecKoro 3BYKOC-
H/UMaTeNIf, He 0nacasCb WCKaKeHUs Wu
YXYALIEHUA YCUIEHUS BXOLHOrO CUrHana.
B 3TOM rnaBHOe MPeVMYLLECTBO MOMEBbIX
TPaH31CTOPOB MO CPaBHEHUO C 6uno-
NAPHLIMU.

YcunutenbHble  CBOWCTBA  MOSIEBOrO
TPaH3NCTOpa XapakTepusyrT KPYTU3HOW
XapaKTepucTUKM S—OTHOLLEHVEM W3MEHe-
HMA TOKa CTOKA K W3MEHEHUIO HarpshKeHns
Ha 3aTBOPE NPU KOPOTKOM 3aMbIKaHUK MO
repemMeHHOMY TOKY Ha BbIXOe TPaH3UCTo-
pa, BKIOYeHHoro no cxeme OW. Yucnen-
HOe 3HayeHWe mMapameTpa S BblpaxaroT

CnoeTUHKC
KPEMHUS

Cp-N NEPEX0AOM

CTeKnsAHHbIi
N30N9TOp

Puc 91. CxemaTuueckoe YCTPOIACTBO, rpauyeckoe M306padkeHMe M KOHCTPYKLMSI MOSIeBOr0 TpaH-

31UCTOpa C KaHasioMm Tuna p
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B MWlAMamnepax Ha BOMbT;, ANs pas-
JIMYHBIX TPaH3MUCTOPOB OHO MOXeT COCTa-
BnsaTb o1 0,10,2 go 10-15 MA/B n 605b-
we. Yem 6onbLUe KPYTU3HE, TeM GosbLuee
YCWMEHVE CUTHaNa MOXET JAaTb TpaH3u-
cTop.

[Jpyroii napameTp NoneBoro TPaH3nUCTo-
pa -HanpsbkeHne otceykn Csmotc- 3TO
06paTHOe HanpsKeHWe Ha p-n nepexoje
3aTBOP KaHa/l, MpuM KOTOPOM TOK u4epe3
3TOT nNepexo4 YMeHblUaeTcs [0 Hy”ns.
Y pasnnuHbIX TPaH3UCTOPOB HaMpsHKeHue
OTCEYKM MOXKeT cocTtaenate ot 0,5 go
10 B.

3T napameTpbl, a TaKkKe MNpefenbHO
[ONYyCTUMbIE  3KCM/yaTaUMOHHbIe  napa-
MeTpbl paboTbl HEKOTOPLIX MOMEBbIX TPaH-
3MCTOPOB LUMPOKOro NPUMEHEHNS CBEAEHI
B Tabn. 8 (B KOHUE KHUMIK).

BoT TO Hambonee CyLlecTBeHHOe, 4TO
BKpaTLe MOXHO pacckasaTb O MOMeBbIX
TpaH3ucTopax.

*

B aToii becefe ObINO pacckasaHo B OC-
HOBHOM /IULLb O NATY BUAAX NONYNPOBOAHU-

KOBbIX MPWOOPOB: CMAABHOM W TOYEYHOM
avopax, CTabuinTpoHe, 6GUNONAPHOM W Mo-
NEBOM TpaH3MCTOpax. ITO. No>Kanyii, Ha-
néonee «xofoBble» 3NEMEHTbI NOOUTEND-
CKMX paguoTexHWYecKux YCcTpoicTs. Ho
He eAWHCTBEHHble! B «CemelicTBO» mnony-
MPOBOAHUKOBLIX ANOA0B, UCMONb3YeMbIX pa-
OVNONIOBUTENAMN 41 CBOMX KOHCTPYKUWIA,
BXOAAT W Takue npubopbl, Kak, Hanpumep,
thoToamoasl, (hOoTOpe3UCTOopbl, (POTOTPaH-
3ucTopsl. O6 ycTpoiicTBe M NpUHLUMNAX pa-
60Tbl 3TUX U HEKOTOPbIX APYrux nonynpo-
BOJHWKOBbIX NpubopoB A Oyay pacckasbl-
BaTb MPUMEHUTENLHO K MX NPaKTU4eCKOMYy
1Cronb30BaHuio. A MUKPOCXeMam W npuMe-
HEHMIO WX B PafuNoONlOOUTENbCKUX — KOH-
CTPyKuusAx OyaeT MOCcBsLLeHa cneuyanbHas
becena.

Ho B 3Toii Gecefie A COBCEM He KOCHYynCS
Tex Mep NpesoCcTOPOXKHOCTM, KOTOpble
Heo6x0AMMO MNpeanpuHUMaTb NpU MOHTa-
>Ke No/ynpoBOAHUKOBLIX NPUBOpOB, 0COBEH-
HO ManOMOLLHbIX GUNONAPHBIX W MONEBbIX
TPaH3NCTOpPOB, YTOObI He MOBPeaUTb UX.
Paccka>ky 06 aTom B Gecefle «TBos Ma-
cTepckas».



BECEOA CEAbMAA

I'IEPleII7I TPAH3NCTOP-
Hbl TNPUEMHNK

TBOMM CaMbIM MepBbIM PALNOTEXHUUECKUM
YCTPOCTBOM Obln A€ TEKTOPHbLIA Mpuem-
HUK. PaboTan OH UCKMIOUMTENLHO 3a CUeT
3HEPr PajvoBO/H, YNAaBNNBAEMbIX aHTEH-
HO. TPaH3MCTOPHbIN NPUEMHIK, KOTOPOMY
noceslleHa aTa 6eceda, TO>XKe NpoCTOe
YCTPOCTBO, HO Ansi ero paboThl COBep-
LLIEHHO HEOobX0AMM UCTOYHWNK NOCTOSHHOIO
Toka. MoTpebnss ero 3Hepruto, NPUEMHUK
MO3BOMNT MPUHAMATb CUMHANbLI TEX XKe pa-
LUOCTaHUMIA, HO CO 3HAUYMTENLHO 6OfbLLE
FPOMKOCThI0.  Takoii npuemHuMK  6yaeT
TBOE/ NepBOA TPAH3UCTOPHON KOHCTpPYyK-
Lmeii.

OT AETEKTOPHOIO-K O4HO-
TPAH3NCTOPHOMY
MPUEMHUWKY

MpUHUMNWANbHAA  3MIEKTPUYECKas CXema
NPMEMHMKA MOXET ObITb Takol, Kak Ta,
YTO n306pakeHa Ha puc. 92. B Heli BCe Te-
6e 3Hakomo. Ee neBas yacTb, OTAeNeHHas
LUTPUXOBOW NIMHUERA, 3TO [AETEKTOPHbIN
MPVWEMHMK C HACTPOWKOW KonebaTenbHOro
KOHTYpa KOHZEHCATOPOM MepeMeHHON em-
Koctu C2, TONbKO BMeCTO TeneOoHOB
B [ETEKTOPHYIO LerMb BK/IOYEH PE3UCTOP
R1. MpaBas‘yacTb-0fHOKACKaAHbIA yCu-

7-202

mTens 34. 3NeKTPONUTUYECKNIA KOHLEH-
catop C4 aBnseTca CBA3YHOLWMM 3/1EMEH-
TOM MeXay HuMKW. Hes3aBMcuMO OT Cnoco-
6a HaCcTpolikn KonebaTenbHOro KOHTypa-
(heppuTOBbLIM CepAeYHNKOM WM KOHAEHCa-
TOPOM MepeMeHHOW eMKOCTU-MOLY/IMpPO-
BaHHble KOfiebaHus pagmodactoTbl GyayT
npoexkTuposaHbl gnogom VI. Pesuctop R1
BbIMO/HAET POJb Harpy3ku getekropa. Co-
3faKoLmecs Ha HeM KonebaHus 3BYKOBOIA
YyacTtoTbl 4yepe3 KoHgeHcatop C4 nocty-
natoT Ha 6a3y TpaHsuMcTopa V2, BK/HOYEH-
Horo no cxeme O3, a Mnocne ycuneHus ro-
NOBHbIMK TeneoHamy Bl, BK/IHOYEHHbLIMM
B KONJIEKTOPHYIO Lenb, npeobpasytoTcs
B 3BYKOBble KOnebaHus.

VICTOUHMKOM NUTaHUA CNyXuT 6Gartapes
GB1 HanpshkeHvem 4,5 B, Hanpumep, 6a-
Tapes 3336J1 nan GaTapes, COCTaB/IeHHas
13 Tpex anemeHToB 332 (CoeAMHUTL nocne-
[l0BaTenNbHO).

Ob6palato BHMMaHWE Ha MNOMSPHOCTb
BK/IIOYEHNA 3NEKTPOIMTUYECKOTO KOHAEH-
catopa C4. Ha 6ase TpaH3ucTopa no oT-
HOLLEHMIO K «3a3eM/IeHHOMY» MPOBOAHM-
Ky-0TpuLaTeNIbHOe Hanps>keHue, pasHOe
npumMepHo 0,1 B. loaTtomMy 3M1eKTponmTu-
YECKMN KOHAEHCATOp [O/MKEH MOAK/IO-
yaTbCa K 6ase oTpuuaTebHON 06KMAAKON,
T.e. 0653aTeIbHO HYXXHO Cc06MK04aTh Mo-
NAPHOCTb 3MEKTPONIUTUYECKOIO KOHJEHCa-

Topa.

P‘Io npegplaylieli  Gecese  Thl  yxe
3Haellb, 4YTO A/s HOPMasbHON paboThl
TpaH3uCcTopa Ha 6a3y Kpome BXOLHOrO
CUrHana rnojaroT elle OTKPblBatoLlee ero
HanpsXKeHne CMeLLEeHWa: AN TpaH3ucTopa
CTPYKTYpbI  p-N-p—OTpuLaTensHoe, A1
TPaH3NCTOpa CTPYKTYPbI M-P-N-MOJOXN-
TenbHoe. Hambonee npocTton crocob mno-
[laun HanpskeHWs CMELLEHUA-3TO Coeau-
HeHue 6a3bl TpaH3UCTOpa C COOTBETCTBYHO-
MM MPOBOAHMKOM WCTOYHUKA MUTAHWSA
yepes pesuctop. B gaHHOM cnydae Takyto
(DYHKUMIO BbINOSHSAET, pe3ncTtop R2.

YrmM39-Mrb2

Puc. 92. [eTeKTOPHbI/A NPUEMHUK C OfHOKa-
CKagHbIM ycunutenem 34
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B ycunutene MoXHO MCMosb30BaTh io-
60i1 N3 repmMaHNeBbLIX TPAH3MCTOPOB Cepuit
MIM39-MTIM42. A 4T06bl repmMaHueBbIl
TPaH3UCTOP OTKPbITb, Ha ero 6asy OTHOCK-
TeIbHO 3MUTTepa AO0CTaTOYHO MojaTb BCe-
ro 0,1 B. HeTpygHo nofcuuTatb (No 3ako-
Hy Oma), 4TO TaKoe HarnpsKeHue MOXKHO
c0o3faTb Ha 3MUTTEPHOM Tepexofe, conpo-
TUB/IEHWE KOTOPOro MPWMEM  PaBHbIM
1000 Om, TOK 100 MKA (0,001 A). TMpwn
3TOM B 3aBMCMMOCTU OT KO3(PuULUeHTa
nepefayun Toka b213 KONMEKTOPHLIA TOK
TpaH3ucTopa MoxeT gocturats 0,8-1 MA.
[MprMepHO B TaKoW pexxum paboTbl U cTa-
BAT OObIYHO MASIOMOLLHbIN  TPaH3NCTOP,
YTO6bI OH MPU YCUNEHUN HE UCKaXKa CUr-
Han. [anbHelillee YyBenMYEHUE Hanpske-
HMA CMELLEHWs, a 3HAYUT M TOKa KOJI/EeK-
TOpa, He VMEeET CMbIC/a, TaK KaK OT 3T0ro
YCUNEHWe CUrHasa He BO3PacTeT, a /iULlb
YBE/IMUUTCSH PAcXOf 3HEPrUM Ha MuTaHue
TpaH3ncTopa. A ecin HamnpsXXeHue cmeLLe-
HMA Ha 6ase OKaXeTCs CAULIKOM 60/1b-
WrM? TpaH3nUCTOp Takxke ByaeT UCKaXKaTb
CWUTHaN 1, KpOMe TOro, CTaHeT Harpesarb-
cA 13-3a 60NbLIOro TOKa Konnektopa. Ta-
KO rOK JO/MKEH ObITb U B KOIEKTOPHOM
Leny MasloMOLLHOI0 KPeMHWEBOro TpaH-
31UCTOPa, HO MPU HAMPSHKEHUN CMELLEeHNs
Ha 6a3e 0,5-0,6 B.

KOnnekTopHbIi TOK, COOTBETCTBYHOLLWIA
paboTe TpaH3NCTOpa B PEXUME YCUNEeHWs,
pagmontobuTenn 06bIYHO YCTaHaBMBAKOT
nos60poM COMPOTUBNEHUA Pe3ncTopa, Me-
pe3 KOTOpbIli Ha 6a3y NofaeTcs Hamnpsxe-
HWe cMelleHus. Ha cxeme 3TOT pesucTtop
0603Haual0T 3BE3LOYKON, CUMBON3UPYHO-
weir nogoop. MPOBOAHMK KOMIEKTOPHOM
Lienu 3TOro TpaH3ncTopa MNepecekaroT ABY-
MS KOCbIMW JIMHUSIMU-KPECTOM, a BO3Ne
HEro YKasblBaloT OPWEHTMPOBOYHBIN TOK
MOKOA, T. €. KOMNEKTOPHbIA TOK TPaH3MCTo-
pa B OTCYTCTBWMM CUrHana Ha 6ase. 3T0—
CTaTUYeCcKUin pexxmm paboTbl TPaH3UCTO-
pa. Tlpn nogaye curHana Ha BXO[, YCunu-
Tens KOMMEKTOPHbIA TOK CTaHeT Wu3Me-
HATLCA, U TEM 3HAYUTENbHee, Yem BonbLue
HampsbkeHWe BXOAHOrO CurHana. 3To-
OVHAMUYECKWIA peXXumM paboTbl TPaH3WCTO-
pa.
OpWEHTMPOBOYHOE COMPOTUBIIEHNE pe-
31CTOpa CMeLLeHns R2, 0TMEYEHHOro 3Be3-
[O0UKOM, MOXHO MOACUHATaTb NPOCTLIM YM-
HOXEHVEM COMPOTUB/IEHNA Harpysku Ha
Y[BOEHHOE 3HaueHWe Koa(uumeHTa nepe-
[laun TOKa TpaH3MCTopa, WMCMosb3yeMoro
B ycunutene. [Mpeanonoxum, Koaggu-
UMeHT b213 TpaH3ucTopa paseH 50, a co-
NpOTUB/IEHME U3/TyyaTeneli BbICOKOOMHOIO
rO/I0BHOr0O Tene(ioHa, COeAMHEHHbIX no-
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cneposarenibHO, coctasnseT 4 kKOm. Cre-
[loBaTeNbHO, COMPOTWBMEHWE pe3ncTopa
R2 ycunutenda TBOEro mnepsoro TpaH3u-
CTOPHOTO MPUEMHUKA [OKHO ObITb Mpu-
mepHo 400 kOm. Ho 310, nOBTOPSAIO,
OPWEHTMPOBOYHOE COMPOTUB/IEHNE pE3uc-
TOpa CmelleHna. Bo BpeMs NOAroHKM 3a-
[JAHHOro peXkMma OHO B 3aBMCMMOCTW OT
Koa(puumeHTa b213 TpaH3McTOpa MOXET
3HAYMTE/IBHO OT/INYATLCA OT PacyeTHOro.

Letamm  ycunmtens wn_ pesuctop Rl
CMOHTMPYWA Ha KapTOHHOW naHenu npu-
MepHO B TOM MOpPsAAKe, Kak MokasaHO Ha
puc. 93. BbiBogbl geTaneli nmpomnyckai Ye-
pe3 OTBepCTMSA MaHenu W, He HapaliuBsas,
coeguHan cHuly. MecTa coefuHeHuid 065-
3aTenbHO nponamBail. He owmbuck: npw
BK/IIOYEHUN  TPaH3MUCTOPa ero  KOosifiek-
TOPHbIA BbIBOA [O/MKEH COEAMHATLCA Ye-
pe3 TeneoHbl C OTPULATENbHBIM MONHO-
coM 6GaTapen nuTaHus, 3MUTTEPHbIA-He-
MOCPeACTBEHHO C  3a3eM/eHHbIM  (Nto-
COBbIM) MPOBOAHUKOM, a 6a30Bblii-yepes
KoHZeHcaTop C4 c BepxHUM (No Cxeme)
BbIBOAOM pe3nctopa R1.

B ycunuTene mcnonb3yil MasiOMOLLHBIA
HM3KOYaCTOTHbI TPaH3UCTOP CO CTaTude-
CKMUM  KO3(P(UMLMEHTOM nepefayn ToOKa
b213, paBHbiM 50-60. Ho TpaH3ucTop Mo-
XeT 6bITb 1 BbICOKOYACTOTHbLIM, Hanpumep
M401, I'T309 ¢ Nto6bIM 6YKBEHHLIM UHAEK-
com. KoHpeHcatop C4-tuna K50-6 wnn
K50-3 Ha HOMWHa/IbHOE HanpsXeHue He
meHee 6 B. Uepes pesuctopbl R1 1 R2 Te-
KYyT He3HauuTellbHble TOKW, MO3TOMY OHU
MOTyT OblTb paccumTaHbl Ha MOLLHOCTb
paccesHusa 0,125 Bt (MJ1T-0,125). Conpo-
TuBNeHve pesuctopa R1 6,8-10 KOwm.

Ecnn B ycunutene 6yfellb MCMOb30-
BaTb TPAH3NCTOP CTPYKTYPbI M-p-M, Hanpu-
mep MIM35-MT138, KT315, To He 3abygb
M3MEHWUTL MOMIAPHOCTL BK/IOYEHUA Oata-
Pen NUTaHWUS U 3NEKTPOSIMTUYECKOTO KOH-
[JeHcaTopa C4.

Mpexae 4eM noAKMOUNTL GaTapeto,
MpoBepb MOHTaXK YCWIUTENs Mo NPUHLK-

Puc. 93. MoHT&X ycunuTena U cxema MnoAroH-
KU pexxunma paboTbl TpaH3UcTopa C MOMOLLbIO
nepemMeHHOro pesncropa



MWanbHON cXxeme-HeT n owmnbok? K BXxo-
Ly YyCUnmuTens NOAKMIOUM BbIXOZ NH060ro
U3 Tpex LeTEeKTOPHbLIX MPUEMHMUKOB, C KO-
TOPbIMU Tbl 3KCMEPUMEHTMPOBAT B TPeTb-
eii 6ecege. MoaknOUM K KOHTYPY Mpuem-
HVKa aHTEeHHY U 3a3eMJieHune, a napansesib-
HO pesucTtopy RI1-BbICOKOOMHbIE TO-
NOBHbIE TeNeoHbl. HacTpol NpreMHWK Ha
MECTHYIO pafuocTaHuuio. 3aTteM Tefe-
(DOHbl BK/IIOYM B KOJIEKTOPHYIO  LieMb
TpaH3ucTopa, a pe3nctop R2 BpemeHHO
3aMeHn OBYMS COefMHEeHHbIMU MOC/eA0Ba-
Te/IlbHO Pe3nCTopamm: MOCTOSAHHBLIM C HO-
MUHasIbHbIM conpoTusneHnem 20-30 kKOm
" MepemMeHHbIM COMPOTUB/EHNEM
220-300 KOM.  TMOCTOSHHBIA  pesucTop
B 3TOV LENouYke Hy)XeH Aas TOro, 4Toobl
n3bexkatb rnonagaHus Ha 6asy TpaH3UCTO-
pa NOMHOro HanpskeHws 6atapen, u3-3a
Yero OH MOXeT ucnopTUTbed. [BMKOK
rMepeMeHHOro pesucTopa, BK/KOYEHHOMO
peocTaToM, MOCTaBb B MOMIOXEHWe Ha-
MOONbLUEro BBEAEHHOrO  COMPOTUB/IEHNS
(no cxeme Ha puc. 93-B KpaiiHee BepXHee),
a 3aTem, MogcoeAnHuB GaTapeto, Mepd/ieH-
HO YMeHblLal CONPOTUB/EHNE NEePEMEHHO-
ro pesucropa. Npu 3ToM rpoOMKOCTb 3BY-
YyaHMa TenepoHOB [AO/HKHA MOCTeneHHo
HapactaTb, HO TO/IbKO [0 HEKOTOPOro
npegena, nocse KOTOPOro nosiBATCA MCKa-
XXEHVS 1 3BYK B TenegoHax nponaget. Mo-
CTaBb [BWXOK TEPEMEHHOr0 pe3ncTopa
B TaKoe MoJIOKeHWe, Korfa 3ByK B Teneo-
Hax Hambosee FPOMKWIA N HEUCKaKEHHBINA.

YcTaHoBKa pexvmMa paboTbl TPaH3WCTO-
pa «Ha clyx»-Hanbosiee MPOCTOA CMoco6
HaTOKMBaHWS YCUNINTENS NMPUEMHUKA. JTyu-
LLe, OAHaKo, AenaTb 370 C MOMOLLbIO MWJI-
naMnepMeTpa, BK/IKOYEHHOTO0 B paspbiB
KO/JIEKTOPHOW Lienn TpaH3ucTopa, OTMe-
UeHHbIli Ha cxeme KpecTom. [locTeneHHO
YMeHbLUAs  COMPOTMB/IEHWE  pesncTopa
B 6a3oBOl Lenn TpaH3uCTOpa, Hago Ao-
61TbCA, YTOBLI TOK B KOJIIEKTOPHON Lienm
6bin 0,7-0,8 MA. Takoii TOK 6yget co-
OTBETCTBOBATb HOPMA/ILHOMY PEXUMY pa-
60Tbl TpaH3ucTopa. Ecim npu Hanbosib-
el rPOMKOCTU ycunuTens OyfeT BO30Oy-
xaarbca (B TenehoHax MOABATCA 3BYKM
BbICOKO TOHANbHOCTW, YXyALlalolme Ka-
YecTBO pafuonpriema), TO nNapasnensHo
TeneoHam WM MEXAY  KOJIIEKTOPOM
TPaH3MUCTOpa WM 3a3eM/IEHHbIM MPOBOAHM-
KOM WCTOYHMKA MUTaHWS BK/IOYWN KOHLEH-
caTop emKocCTbio npumepHo 0,01 MKP (Ha
CxXeMe puc. 92 OH MOKa3aH LUTPUXOBbLIMM
NMHMAMK). CBUCTALLME 3BYKW LO/MKHbI UC-
YesHyTb. 3aMeHsisl ero KOHZeHcaropamu
Jpyrux emkocTeld, npumepHo A0 0,05 MK®,
MOXHO OMbITHBIM MyTeM nogobparb Ha-
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n6onee MPUATHBIA TOH 3By4aHWs Tenedo-
HOB.

MOXHO 1 B KONNIEKTOPHYHO LieMb TpaH-
3UcTopa  BKAKOYUTL  HU3KOOMHbIE  TO-
JIOBHble  Tene(oHbl  WAW  3MeKTpoMar-
HUTHbIA TenedoHHbIA Kanctonb A3M-4m.
MoxkHO! Pexxum paboTbl TpaH3ucTopa U
B 9TOM Cflyyae yCTaHaB/MBali BPEMEHHOW
genoqkoﬁ MOACTPOEYHBbIX PE3UCTOPOB, [0-

MBasicb Hambonblueli FPOMKOCTM 3BYyYa-
HUs TeneoHoB. HO Temepb TOK KOJI/EK-
TOPHOIA Lenn 6yAeT HEMHOIO 6o/bLUEe, YeM
C BbICOKOOMHbIMMW TenegoHaMn. Ho MOX-
HO MOWTW NO ApyroMmy NyTW: B KONNEKTOp-
HYI0 LeMnb TpaH3McTopa BK/OUYUTL pesu-
CTOp, a rofioBHble TenedoHbl, Byab OHU
BbICOKOOMHbBIMW WM HU3KOOMHbIMU-6€3-
pasnuMyHo, unm kKancionb O39M-4m nog-
K/IOUNTb Yepe3 KOHAEHcaTop napassiesnibHo
Yy4acTKy 3MUTTEP-KONNEKTOP TpaH3ucTopa,
Kak rnokasaHo Ha puc. 94. B atom cnyyae
pesnctop R3 6yaeT BbINOMHATL PYHKUMIO
Harpysku TpaHsuctopa. Co3spjaroLinecs Ha
HeM KonebaHns 3BYKOBOW 4acToThl, T.e.
HM3KOYaCTOTHad COCTaB/fAoLWas Kojnek-
TOPHOro TOKa, 4yepe3 KoHpaeHcatop C5 6y-
OyT noctynatb K TenegoHam Bl u npe-
06pa3oBbIBATLCSA VMW B 3BYKOBble Koneba-
Hua. KoHpeHcatop C5 MOXET ObITb 3/ek-
TPONUTUYECKUM eMKOCTbio 1-5 MK®D Ha
HOMWHA/IbHOE HanpsbkeHWe He MeHee, Yem
HanpsXKeHne WCTOYHUKA MUTaHUA  WNIM-
B gaHHOM cnydae BbIBOLOM OTpuLATE/b-
HOVi OOKMaJKM OH JO/MKEH MOAKMKYATLCA
K KOJIIEKTOPY TPaH3MUCTOpa, & BbIBOAOM
MONOXUTENbHOV 00KNaAKM K TenegoHam.

Kakum [JO/MKHO ObITb COMPOTMBIEHME
Harpy3oyHoro pesuctopa R3? Takoe,
yTobbl B pEXMMe MOKOA Ha KOMEKTope
OTHOCUTENIbHO 3MWUTTepa, T.e. Ha yyacTke
3AMUTTEP-KO/INEKTOP, ObII0 HanpsXeHwe,

u0,7-0,8 MA
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Puc. 94. Cxema ycunnTens c pPe3VCTUBHOM Ha-
rpy3Koi
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paBHOE MPUMEPHO MOJI0BMHE HaNPSHXKEHUS
MCTOYHWMKA NuUTaHus. [pn aToM 3eKTrB-
HOCTb paboTbl TpaH3ucTopa OyfeT Ha-
unyuweii. Takomy YCOBUKO OTBEYalOT pe-
3MCTOPbl  COMPOTUBIEHWEM B HECKO/bKO
KMNooM, 06blMHO OT 3 go 5,1 kOm.
N 3gecb pexum pab6oTbl  TpaH3ucTopa
yCTaHaB/MBali NoA60opoM COMPOTUBIEHMA
LIeMOYKM Pe3ncTopoB B ero 6a3oBoii Lenu.

Ha 3ToM, MO CyLlecTBy, U 3aKaH4UMBaeT-
CA MNPOLECC HanaXuBaHWA  YCUIUTENS.
OcTaetcs TO/bKO W3MEPUTb OMMETPOM
CYMMapHOe CONpOTMB/IEHNE BPEMEHHON
Lenoykn pe3ncTopoB, BMasTb B 6a30BYHO
Lenb TpaH3WCTOpa Pe3nUCTop TakKoro e
unn  GIVKaMLLIEro HOMWHaMa, ewe pas
npoBepuTb paboTy MpUEeMHMKA U CMOHTU-
poBaTb AeTany AETEKTOPHOro MpUEMHUKA
W yCUIUTeNs Ha MOCTOsHHOM naHenu. Ho
aTuM, ecnn 3axouelllb, Tbl 3alimeLubcs no-
Ccne Hawei 6Gecegpl, camocToaTensHo. Celi-
yac Xe A npegnarato nNpoBepuTb B paboTe
HECKO/bKO BapyvaHTOB Takoro MpueMHMKa.

BAPVAHTbI OAHOTPAH3NCTOPHO-
Mo NMPMEMHUKA

Mpexge BCEro-BkMOYM B LENb MUTaHWS
nocfefoBaTeNbHO elle 0oAHy 6Hartapeto
3336/1, UT0bbI YBENYUTL HAMPSHKEHUE WC-
TOYHMKA NuUTaHWA 40 9 B, 1 TOYHO TaK e
nepemMeHHbIM Pe3ncTopoM fobelica Hanbo-
Nlee TPOMKOTO U HeUCKaXKEHHOro mnpriema
CUTHa/I0B TOIA e pagmocTaHuuu. Tenepb
TeneoHbl ByayT 3By4YaTb HEMHOrO rpoMm-
ye. 3TO MOTOMY, YTO YBENMYMBasa Hamps-
XeHWe WCTOYHMKA MNUTaHUsd, Tbl TEM
CaMbIM MOBbLILLAELb HanpsHXKeHWe Ha Kosl-
NleKTope TpaH3ucTopa W, CnefoBaTesibHo,
ero ycuneHue. 3aTem 3ameHu batapero nu-
TaHVA OOHVMM 3/IEMEHTOM Tuna 332 uam
343. Tenepb, 4TObbLI [06UTLCSA Hambonee
rPOMKOro npuema, CONPOTUBMEHWE MOof-
CTPOEYHOI LIEMOYKM Pe3UCTOPOB NpuaeTcs
YMeHbLNTb. TenedoHbl 6yayT 3By4YaTh TW-
Le.

3aBUCUT /1M TPOMKOCT!» 3By4YaHusi Tene-
(DOHOB OT CTATUYECKOro Ko3ghguLmeHTa
nepegaun Toka b213 TpaH3sncrtopa? KoHeu-
HO, W 3HAuUTE/IbHO 6ONblUe, YemM OT Ha-
MPSXKEHUS UCTOYHMKA NUTaHUA. A Yem
60nbwe h2j3 Mcnonb3yemMoro TpaH3uCTo-
pa ¥ HanpskeHWe WCTOYHMKA NUTaHUS,
TeM 60/blle AOMKHO ObITb COMPOTMBIIE-
Hue pe3ucTopa "B 6a3oBON Lenu TpaH3w-
cTopa. B TBOeM pacriopsxeHun MoryT
0Ka3aTbC TPaH3UCTOPbl C MasibIM KO-
(huuveHToM b213, Hanpumep, paBHbIM
10-15. TpaH3ucTop C Takum #1213 pact
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Puc. 95. Ycunnutenb nNpueMHWKa C COCTaBHbIM
TPaH3nUCTOPOM

MeHbLLee YCUIeHNe HU3KOYaCTOTHOIO CUr-
Hana n TeneoHbl OyAyT 3By4aTb TuLLe.
Ho u B 3Tom cnyvae MOXHO [06UTbCA
rPOMKOro paguonpuema, ecnv B ycunuTe-
ne 6yfeT paboTaTb He Of4UWH, & ABa TaKuXx
TpaH3uctopa. CoefiMHM MX TakK, Kak roka-
3aHO Ha puc. 95: KOMINEKTOPbl TPaH3UCTO-
pOB BMecTe, a 3MWUTTEP MepBOro TpaH3u-
cTopa VV2-c 6a30ii BTOPOro TpaH3ucTopa
V3. MonyunTca Tak HasbiBaeMblii COCTaB-
Hoii TpaHaucTop V2V3. YcuneHne cocTas-
HOro TpaH3ucTopa NPUGIN3UTENEHO PaBHO
npoussegeHnio U213 BxogAwmMX B HeEro
TpaH3ucTopoB. Tak, Hanpumep, ecnn b213
KaXXA0ro n3 TpaH3ucTopoB 15, To o6wwii
KO3PMULMEHT YCUNEHNA COCTaBHOIO TpaH-
3nctopa 6yaet okono 200.

MpoBepb paboTy COCTaBHOrO TpaH3u-
CTOpa B TBOEM OMbITHOM MpUeMHUKe. pu
3TOM yu4TW: nepBbiM TpaH3aucTopom (V2)
[O/MKeH 6bITb TOT U3 COCTaBNAEMbIX TPaH-
3MCTOPOB, Y KOTOPOro 06paTHbIA TOK KON-
NEKTOPHOro nepexofa lk6o MeHbLLe.

O69a3aTenbHO N1 KoHaeHcatop C4 pgon-
XeH ObITb 3NeKTPOIMTUYECKUM? HeT, Ho
€MKOCTb 0/1KHa OblITb 60/1bLLOI, BO BCSKOM
cny4yae He MeHblle 1 MK®, 4yToObl OKasbl-
BaTb BO3MOXHO MEHbLLEe eMKOCTHOe CO-
MPOTUBMEHNE TOKY 3BYKOBOW 4acTOTbl.
Cpegn manorabapuTHbIX OGYMaXKHbIX HeT
KOH/leHCaTopoB, 06M1aJatoLLUMX TaKUMN em-
KOCTAMU. A eCnv B 3TOM CBA3YIOLLEM Y3/e
npveMHvka 6yfeT CTOATb KOHAeHcaTop
MeHbLLEA eMKOCTM, TO Ha Hem OyaeT na-
JaTb 60/blIaf YacTb HarpsXXeHUs Toka
3BYKOBOW 4acTOTbl, YeM Ha 3MUTTEPHOM
p-n nepexofe TpaH3UCTOpa, M3T3a Yero Oy-
[eT npourpbiw B ycuneHun. YTobbl CHU-
3UTb MOTEPKN, EMKOCTHOE COMPOTMBIIEHME
KoHAeHcaTopa C4 fomKHO 6bITb MO Kpaii-
Heli Mepe B 3-5 pa3 MeHbLUe BXOAHOMO COo-
NMPOTUBNEHUA TpaH3ucTopa. STomy Tpebo-



BaHWIO W OTBEYAlOT 3MEeKTPONUTUYECKUNE
KOHZEeHcaTopbl.

A Henb3si 1 BOO6LLEe 060MTHCL 6e3 CBS-
3YIOLLEro KOHAEeHcaTopa, COoefuHuB 6asy
TpaH31CTOopa HerocpeAcTBEHHO C PE3UCTO-
pom R1? MoxHo. Ho Torga 06s3aTensHO
Haflo OyfeT U3MeHWUTb MONAPHOCTL BK/HO-
yeHns guoga VI. B atom cnyyae cxema
MPUEMHMKA MPVUMET BWfA, MOKa3aHHbIA Ha
puc. 96. Tenepb pesuctopbl R1 n R2
06pasyloT genutenb, NOAKIOYEHHbIN K 6a-
Tapee, C KOTOPOro Ha 6asy TpaH3ucTopa
CHUMAETCA Haya/ilbHOe HanpshkKeHue CMe-
weHns. OCHOBHOI Xe HarpysKoi [eTeKTo-
pa CTaHOBUTCH YXe He pe3nctop R1, kak
6bl710 B NpeablayLleM BapuaHTe npuemMHu-
Ka, a 3MUTTEPHbI Mepexof TpaH3ucTopa.
A TakK Kak COMpPOTUBNEHWE 3MUTTEPHOrO
nepexofja MHOro MeHbille CONPOTUB/EHNSA
pesuctopa R1, 3TOT pesucTop BOOOLE
MOXXHO WCKMHOUNUTL U3 MPUEMHMKA.

VcnbiTail  3TOT  BapuaHT  NpUEMHUKa
B feiicTBun. Pexxum paboTbl TpaH3McTopa
yCTaHaBNMBali TaK e Mogbopom pesu-
cTopa R2.

Mouyemy MOMIAPHOCTL BK/IKOYEHUS AMOLa
[I0O/DKHa ObITb 0053aTE/NIbHO TaKOW, Kak Mo-
Ka3aHo Ha puc. 96? UTobbl N0 MOCTOSAHHO-
My TOKy 6a3a TpaH3ucTopa He oKasanacb
3aMKHYTOIN Ha amuTTep. O6bACHSAeTCA 3TO
OYeHb MpocTo. Ha 6a3e TpaH3ucTopa OT-
HOCUTENbHO aMUTTepa [encTByeT oTpuLa-
TeflbHOE HanpsKeHWe, paBHOE MPUMEPHO
0,1 B. M ecnu c Heii BydeT COeAuHEH He
aHo/ A1ofa, a Katof, TO AMOJ OTKpoeTcs,
yepes Hero n Katylwky L1 noteyet npsamoi
TOK U OH MepecTaHeT BbIMOMHATL (YHK-
UMI0 feTekTopa.

A Henb3s 1 1 AN0S UCKNHOYUNUTL U3 Npu-
eMHuKa? MoxHo. Ho Torpga TpaH3ucTop
[omkeH  ObITb  NOMEBbIM,  Hanpumep
KM103.

MpuHuunuanbHas cxemMa Takoro Ba-
pvaHTa MpYemMHMKa MnokasaHa Ha puc. 97.

Puc. 96. Cxema BO3MOXXHOro BapuaHTa OfHO-
TPaH3NCTOPHOro MNpPUeMHUKa

[vona, Kak Buavwb, B HEM HeT. TpaH3u-
CTOp BKIHOYeH Mo cxeme OW. Mexay
BXOAHbIM  KofiebaTeNlbHbIM  KOHTYPOM
L1C2 (MOXeT ObITb /IOOLIM) U 3aTBOPOM
TpaH3ucTopa BKNOYeH KoHaeHcaTop C3
(100-150 n®), a mMexxay 3aTBOPOM W UCTO-
KoM-pesuctop R1 (750 KOM-15 MOwm).
["0NOBHbIE TeNeoHbI, BK/OUYEHHbIE B LieMb
CTOKa, 3ab/I0KMPOBaHbl  KOHAEHCATOPOM
C4 (2200-3300 n®). NCTOUYHUKOM NUTaHUA
cnyxut 6atapesd GB1 HanpsikeHuem 9 B
(oBe 6aTapeun 3336/1, coegnHeHHbIe nocre-
[l0BaTefibHO). MUTaH’e BKIOYAOT BbIK/TIO-
yarenem S1.

Kak B TakOM MpWEMHWUKE MPOUCXOAUT
[eTeKTpoBaHWe MOZLY/IMPOBaHHbIX Kore-
6aHnin paguodacToTel? Ponb  getekTopa
B HEM BbIMOMHAET P-N Mepexof Mexay 3a-
TBOPOM W KaHasioM. [1eiCTBYA Kak BbInps-
MUTENb, OH co3jaeT Ha pesucTope Rl
cnabble KonebaHMs 3BYKOBOW 4aCTOTbl, KO-
TOpbIE YCU/IMBAKOTCA TPAH3UCTOPOM W Mpe-
obpa3sytoTca Tenled)oHaMn B 3BYKOBbIE KO-
nedaHus. KoHgeHcatop C4, 610KMpYOLni
Tene()oHbl MO BbICOKOIM 4acToTe, BbINOJ-
HSAET TY Xe POfib, YTO W aHANOTUYHBIA eMy
KOH/IeHCaTop AETEKTOPHOro NpPUEMHUKA.

BxogHoe  conpoTWBEHWE  MOJIEBOrO
TPaH3UCTOpa OFPOMHO-B ThicAYM pa3
60/bLUe BXOAHOrO COMPOTUBAEHUA GuNo-
NAPHOTO TPaH3UCTOPa, BKIHOYEHHOro Mo
cxeme O3. 3TO NpPeMMyLLEeCTBO MO/EBOro
TPaH3MCTOpa W MO3BOJIUIO UCMOJb30BaTh
ero B MNpUEMHVKe Ans OA4HOBPEMEHHOTO
AETEKTNPOBAHMA: PAJMOYACTOTHON COCTa-
BNAIOLLEA W YCWIEHWS, CUTHana 3BYKOBOM
4acToThl.

OAHOTPAH3VNCTOPHbIN PE-
®JIEKCHbIN

UyBCTBUTENBHOCTL  OfHOTPAH3UCTOPHOIO
MPUEMHMKA MOXHO 3HAUYWTENIHO MOBbI-

Puc. 97. Cxema nprvemMHUKa Ha MosieBoM TpaH-
3ucTope
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Puc. 98. £xema, wunnocTpupyrowan npuHLmMn
paboTbl pedIeKCHOro NPUeMHUKa

CWTb, €CAM ero TpaH3ucTop, paboTaroLyuii
B ycunurtene 34, 1CMNoNb30BaTh eLe 1 ans
YCUNEHUs KonebaHWin pagmovacToThl, T.e.
caenatb NMPUEMHUK PediieKCHbIM.

CyTb paboTbl TAKOro MpPUEMHMKA WNHO-
CTPUPYIOT CXemMa ¥ rpadku, npuBeseHHbIe
Ha puc. 98. 3gecb TpeyrosbHUKOM A yc-
NOBHO 0003Ha4eH OAHOTPaH3UCTOPHbIN
yceunutens. Ha ero Bxog oT konebatenb-
HOTO KOHTypa MOCTYyMaeT —MOAYNNpo-
BaHHbIA CUrHai pafvoBeLLaTenlbHOW CTaH-
umun. ocne ycuneHus aToT CUTHaN AeTek-
TUpYeTCs AMOAOM V| Bblfe/ieHHble UM
KonebaHus 3BYKOBOW 4acTOTbl MNOAAKOTCA
Ha BXO[, TOTO Xe YCuUiuTens, a nocne ycu-
NeHus npeobpasyeTcs Tene)oHamu B 3BYK.

MpYHUMNWANBbHYIO CXeMY BO3MOXXHOIO
BapuaHTa Takoro npueMHUKa Tbl BUAMLLb
Ha puc. 99. Pa3bepemcs B ero anektpude-
CKUX LensaxX, B (PYHKUUAX, BbIMOIHAEMbIX
ero anemeHTamu. BxofHyto- Lenb o06pa-
3ylOT 3HaKoMblli Tebe konebaTefbHbIl
KOHTYp L1C2, HacTpavBaemblii Ha Cur-
Ha/bl  paguoCTaHUMii  KOHAEHCATOpOM
nepeMeHHoW emkocT C2, M nogksto-
YeHHble K HeMy aHTeHHa U 3a3eM/eHue.

Yepe3 KaTywky CBA3W L2, WHAYKTUBHO
CBSA3AHHYIO C KOHTYPHOW KaTylkoii L1,
MPVHATBLIA MOAY/NMPOBAHHbLIA CUrHan pa-
[AM0YaCTOTbl NOCTYNaeT Ha 6asy TpaH3u-
ctopa VI, BKIYeHHoro no cxeme 0O3.
HanpskeHne cMeLleHns, YycTaHaBNMBaro-
LLiee TPaH3KCTOP B PEXUM YCU/EHNS, Moja-
eTca Ha 6a3y uepe3 pesuctop R1. B atoii
YyacTu NPUeMHUKa 4N5 Tebsa Takke HeT Hu-
Yero HOBOrO.

He3Hakoma NOKa KOJINIEKTOPHas Lenb
TpaH3ucTopa. B cBA3W C Tem, 4TO TpaH3u-
CTOp WCMOMb3yeTCsH A/ YCWUNEHWUS CUTHa-
/OB KakK pagmo, Tak W 3BYKOBOW 4acToT,
B €ro KOMNEKTOPHON LEeNnn ABe Harpysku:
BbICOKOYaCTOTHad-apoccenb L3 1 HU3Ko-
YacToTHasA-TeneoHbl  Bl.  [poccenb
b3-3TO KaTylKa WHOYKTUBHOCTU, OKasbl-
BalOWWas  KonebaHWsM  pafmoyacToThbl
bonbluoe conpotuenieHne. C Hero paauo-
YaCTOTHbI CUrHaN, YCWIEHHbIA TpaH3u-
CTOPOM, ~ MOCTynaeT  Yepe3s  pasge/u-
TeNbHbIA KoHAeHcatop C4 Ha guog V2
W feTekTvpyercs um. Pesnctop R2 senset-
cA Harpyskoi pdetekrtopa. Cosjarowimecs
Ha pe3ncTope KonebaHus 3BYKOBOW Ya-
CTOTbl Yepe3 KoHaeHcatop C6, pesucrtop
R3 1 KaTylwKky cBasu L2 nocTynatoT Ha
6asy TpaH3ucTopa. Bmecte ¢ BblCOKOYa-
CTOTHbIM CUIHa/IOM OHW YCTaHaB/IMBAOTCS
u, Npoiga cBobofHO uepe3 apoccenb L3,
npeobpasytotca TenegoHamy Bl B 3BYK.
Takum 00pa3oM, KacKaj Ha TpaH3ucTope
VI paboTaeT OfHOBPEMEHHO KaK YCunn-
Tenb PY un 34, T.e. Kak pediieKCHbIi
Kackag.

Llenb, coctoswaa u3 auopa V2, pesu-
ctopa R2 n koHgeHcaTtopa C5 gosxkHa Ha-

Puc. 99. MpuHUMNUanbHasi cxeMa OfHOTPaH3UCTOPHOIO PedIeKCHOro NpUeMHUKa
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MOMHUTbL Tebe JETEKTOPHYIO LeMnb Nepsoro
BapmaHTa OfHOTPaH3UCTOPHOro NPUeMHM-
Ka (puc. 92). ToNibKO TaM B [ETEKTOPHYIO
Lenb pagMoYacTOTHbIA CUrHAN MOCTynaeT
HEeMOCPeACTBEHHO C KO/ebaTeNlbHOro KOH-
Typa, a B 3TOM NPUEMHUKe NpeaBapuTeib-
HO YCWMeHHbIA TpaH3ucTopom. KoHpaeHca-
Top C4, 6ecnpensTCTBEHHO MNponyckas
uepes cebs KonebaHMs pPagmMoYacToThl,
MPaKTUYECKN He MpOonycKaeT KosebaHus
3BYKOBOI 4acTOTbl M MOMHOCTBIO NepeKpbl-
BaeT MyTb B 3Ty Lenb MOCTOSHHOMY TOKY.
Pesnctop R4 ynyuyllaet ycnoBusi paboTbl
anofa.  ONeKTpUYeckuid  KOHAEHcaTop
C6-CBA3YHOLUMIA 31eMeHT, a pe3ncTop R3
n KoHpeHcaTop C3 o06pasyloT  (uabTp,
OYMLLAIOLMA CUFHAT 3BYKOBOWM 4acTOTbl
OT BbICOKOYACTOTHOI COCTaB/NstOLLEN. Be3
TaKoro uibTpa Mexay KOJIIEKTOPOM
1 6a30i TpaH3ucTopa (Yepe3 JEeTEKTOPHYHO
Lenb) MOXeT BO3HWKHYTb MapasuTHas
obpaTHas CBsi3b MO BLICOKON 4acToTe, ycu-
NUTENbHBIA  Kackag CaMoBO3OyauTCs W
B TeneoHax OyAeT  MpoCnyLUMBaTLCS
TONbKO CBUCTALLMMN 3BYK.

Tenepb 0 getansax. TpaHsuctop VI gon-
XEH OblTb BbICOKOYACTOTHBLIM, HarpuMep,
7308, M401-M403 ¢ Nto6LIM OYKBEHHLIM
nHgekcom. Anon V2-no6oit us cepuin 9,
[2. KongeHcatop C4-cntogsaHoii (KCO)
nm  kepammuecknii  (KTK, KAOK) ewm-
koctbto 300-510 nd. KoHgeHcaTopbl C3,
C5 un C7 moryT 6bITb TUNA MBM, KJI1C
emkocTblo oT 3300 n® po 0,01mk®. KoH-
feHcarop C6 tuna K50-6 mnm K53-1; pe-
3UCTOpbI R1-R3-MJIT-0,125 nm
M/T-0,25.

BbICOKOYaCTOTHBIN  gpoccens L3 cae-
Naewb cam. Ero cepgeuHvkom 6yget cny-
XUTb KOMbLO M3 theppuTta mMapku 400HH
nam 600HH c BHYTpPeHHWM AMaMETPOM
6-8 mm (puc. 100,a). Ha Hero Hafo Hamo-
Tatb 180-200 BuTKOB nposBoga [139B-1
0,12-0,18-npakTnyeckn [0 3amnonHeHWs
BHYTPEHHEro OoTBepcTMs Konbua. bonee
TONCTbIA MPOBOJ, WCMOMb30BaTb He Che-
[YeT, TaK KaK MOXeT He YMECTUTLCS Heob-
XO[MMOE YMC/MO BUTKOB. BbIBOALI U BUTKU
0OMOTKM CKpenu Kannamy Knes Bd-2.

Puc. 100. ®eppmuToBOE KOMbLLO (a), BbICOKOYa-
CTOTHbI gpoccenb (6) 1 MPOBOMIOYHBIA YesTHOK
ANA HaMOTKWM NpoBoja

[Ons ypobcTBa HamMOTKM npoBoja Ha
KONbLO cAaenain uyenHok (puc. 100,6) u3
[BYX OTPE3KOB HEW30/IMPOBAHHOW MeSHOA
NpoBOMOKN TOoNwwmHOW 0,8-1 1 AnvHoi
60-70 mm. Crasii UX B HECKOMbKUX Me-
cTax. Becb YenHOK 1 0COBEHHO KOHLbI ero
BU/IOK 3a4MCTb MEJIKOW HaX4ayHOW Oy-
Maroi, 4Tobbl He MOPTUTb M30MISLNIO 06-
MOTOYHOr0 NpoBoja. HamoTali Ha YenHoK
MPOBOJ, TaKOW A/MHbI, YTO6bLI €ro XBaTuio
Ha BCIO KaTyliKy. CpefHIO0 [A/IMHY OfHO-
ro BUTKa MpPoBOAA Tbl MOXELLb U3MEPUTb.
OHa coctaengetr 10-12 mm. 3HaumnT, Ans
apoccens, cogepxattero 200 BMTKOB, Ha
YeNIHOK, C Y4YeTOM HEeKOTOpOoro 3araca,
Hafo HamoTaTb OKO/I0 2,5M MnpoBoja.
Mponyckasa YefHOK B OKHO (heppuTOBOrO
KOMbLa, BUTKV yKNafplBali NAOTHO W Cre-
an, 4Tobbl Ha MpPoBOAe He ObINO MeTenb
M He nopTuiacs ero msonauus. Nepen Ha-
MOTKOIA NPOBOAA YI/bl KOMbLia Cradb Ha-
XAa4uHoi Bymaroin.

[Ona nuTaHns nNpremMHUKa WCnonb3yi
nBe Gatapen 3336/1, coefuMHMB UX Mnocre-
[loBaTeNlbHO. Bblkntouatens S1  no6oii
KOHCTPYKUuW. Bnpoyem, ero MoXet u He
ObITb-B OMNbITHOM MPUEMHWKE MUTaHWe
MOXHO BK/HOYaTb COEAVHEHWEM MPOBOA-
HWKOB.

Kone6atenbHblli KOHTYP MOXET ObiTb
nobbIM 13 TeX, C KOTOpbIMM Tebe npu-
lWIocb MMeTb Aeno B TpeTbeid 6Gecefe.
Hazjo ToMbKO NoBepx KOHTYPHOW KaTyLUKu
WIN BO3Mle Hee Ha (DEPPUTOBOM CTEpXKHE
HamoTaTb KaTtylwky cBasn L2-15-20 BuT-
koB nposoga M3B-1 wnu M3 pnawve-
Tpom 0,18-2 mm. HacTpavnBaTb Koneba-
Te/bHbI KOHTYP >KenaTe/bHO KOHAEHCaTo-
POM MepeMeHHOl eMKOCTU, HarpyMep KOH-
[JeHcaTtopom KME-180, nn noa-
CTpoeyHbIM KoHAeHcatopoM KIMK-2 ¢ Ha-
néonbLiein eMkocTelo 150 no.

AeTtann ycunutens u AETEKTOPHOM Lienn
CMOHTUPYM Ha KapTOHHOW naHenn pasme-
pamy npumepHo 80 x 50 mm  (puc. 101).
[Jetann pa3mellaii Beepxy naHenu, a co-
EAMHEHUSI  MEXAY HUMU  [ienaid  CHu3y
N obsizaTenbHO nponasii. Kone6aTenbHbin
KOHTYp C KaTylKOi cBA3n L2 nogknto-
YMLWb KO BXOLY YCWIWUTeNnsa nocne TOro,
KaK Hanagub ero.

MpoBepb NO MNPUHLMNWANBHOW CXeme
BCE COEAMHEHMWS, MPaBUILHOCTL BKJ/IHOYe-
HVS BbIBOLOB TpaH3MCTOPa, MOJIAPHOCTH
3NEKTPONUTNYECKOTO  KOHAeHcaTopa C6.
TonbKo ybeamBLUNCh, YTO OLIMOGOK B MOH-
TaXe HET, MOXHO MOAK/OUYNTL UCTOYHUK
NATaHWA U NPUCTYMUTb K HanaXnBaHWUIO
npriemMHKKa. XopoLuo 6bl cpady nocne nog-
KMoYeHns 6aTapen W3MepUTb BONbTME-
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Puc. 101. MoHTax geTanei ycnnutensa n getek-
TOPHOW Lenn pedIeKCHOro NpreMH1Ka

TPOM HanpsbKeHve, [LENCTBYIOLLEE MEXAY
M/IF0OCOBbIM 1N MWHYCOBbIM MPOBOAHUKAMMU
uenu nutaHusa. Ecnn 6aTapes XopoLuas,
3TO HanpsbkeHwe [OMKHO ObITb 8,5-9 B.
3HauMTENIbHO MEHbLLIEE HarpsHKeHWe YKa-
XEeT Ha TO, YTO Ucnosnb3yemas b6aTapes Ya-
CTUYHO pa3psiXeHa, eCTb OLLUMOKM B MOHTa-
YKe WIn TPaH3nUCTOop OKaszancs ¢ NpobuTsl-
MU p-n nepexofamu.

HanaxusaHve ycuiuTens 3aknr4aercs
B YCTaHOBKe PEKOMEH[Yemoro TOKa KOJ-
NEKTOPHOI uenu nogbéopom pesnctopa R1.
[ns 3TOro B KOMMEKTOPHYIO LeNb BKIHOUN
MUNAaMnepMeTp, pesuctop R1 3ameHu
BPEMEHHO TaKOM K& LIeMOYKOA pe3ncTo-
pOB, Kak Mpy HalaXnBaHUW OJHOKaCcKa-
Horo ycunutens (R2 Ha puc. 93) u ¢ ee no-
MOLLbIO YCTaHOBW B KOJINIEKTOPHOI  Lienu
TOK, paBHbIli 2-3 MA. lMocne aToro K ycu-
NUTENO  MOXHO  NOAKMIOUYNTL  KOneba-
Te/bHbIA KOHTYP C KaTYLUKOW CBA3W U Npu-
CTYNWUTb K WCMbITAHWIO MPUEMHMKA.

Mpexxae BCero, BbIKMOUM NUTaHWE U Ha-
CTPOW BXOAHYH Lenb npveMHuka. s
3TOr0 K KOHTYPY MOAK/IHOUMN aHTEHHY 1 3a-
3eM/ieHre, a NapasinesibHo eMy Moc/efoBa-
Te/IbHO COE/MHEHHbIE FO/IOBHbIE TENEOHbI
1 Nto6OIA TOUeYHBIA AnoA. MonyumnTes 3Ha-
KOMbIA Tebe AeTEKTOPHbIA npvemHuk. Ha-
CTPO €ro Ha Kakyk-1mbo pagmoBeLla-
TEeNbHYH0 CTaHUMIO. 3aTeM MNPOBOAHMKM,
ngywme oT KoHaeHcatopa C7, coefvHu
Mexy Co60M (4To6bl 3aMKHYTb 3TOT Yyua-
CTOK KOJSINEKTOPHOW Lenu, noka Tam HeT
Tene)oHOB), TeNedoHbl MOAKNIOYM napas-
NenbHO pe3ncTopy R2 v BK/IOYM NUTaHWe.
Tenepb MOAyNMpOBaHHble KonebaHusa pa-
AMoyacToTbl OyayT ycunmBaTbCa TpaH3u-
CTOpPOM, [eTeKTMpoBaTbCA AMOAOM V2,
a CO3/atoLLmecs npu 3TOM KonebaHws 3By-
KOBOW 4acTOTbl MpPeo6pa3oBbIBaTLCA Tese-
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thoHammn B 3BYK. TeneoHbl AO/MKHbI 3BY-
yaTb 3HAYWTENILHO TPOMYE MO CPABHEHWIO
C [ETEKTOPHLIM MPUEMHUKOM.

[anee TenethoHbl BK/IOYN B COOTBET-
CTBYIOLUNIA MM YHaCTOK KO/JIEKTOPHOA Lie-
M _TpaH3ncTopa, NOTOYHee HaCTpOii BXOA-
HO/ KOHTYp Ha 4acToTy MpUHIMAEMOi
CTaHUMN W [OMONHUTENbHON  KOppeKumeii
TOKa B KONJIEKTOPHOM Lienn TpaH31CcTopa
Jobelics HambosblUeld TPOMKOCTM 3ByYa-
HUs TenetoHoB. ECM BO3HUKHET CaMOBO3-
6y /ieHMe 13-3a NapasUTHON CBA3N MeXay
KO/INEKTOPHOM 1 6a30BOVA LIENAMM TpaH3W-
cTopa, TO MOMEHs MECTAMU BbIBOAbI Bbl-
COKOYACTOTHOIO APOCCENs WU OMbITHLIM
MyTeM Halian TaKoe €ero MoMIOKEHVE Ha
MOHT&KHOM MaHenm, npu KOTOPOM CBUCTS-
LWre 3BYKW B TenedoHax MpoMajator.

OcTaeTcss W3MEepWUTb  COMPOTUB/EHME
MOACTPOEYHON LENOYKM PesnCTOPOB U 3a-
MEHWTb €€ PesUCTOPOM TaKOro e Ho-
MUHaNa.

MOABEAEM HEKOTOPBLIE NTOIMN

WTak, c ycTpoiicTBOM 1 paboToii 3nemeH-
TOB [ETEKTOPHOrO MpMEMHMKA PasinyHbIX
BapMaHTOB Tbl Oblf 3HAKOM MO TPeTbeli
N yeTBepToil Gecegam. [Mo3aTomy B 3TOM
becefje A OCHOBHOE BHWMaHWe Yaenun
rnasHbIM 06pasom paboTe TpaH3ucTopa
B Kackafie YCU/IEHWS 3M1eKTPUYECKMX Kore-
6aHnin. N 3TO He cny4YaiHO-MOAOGHbIE
ycumtennm ByayT COCTaBHbIMU HacTAMY
MHOTMX TBOMX KOHCTPYKUMiA. B Lenom xe
B Oonblueli yacTu Gecefbl pasroBoOp LUen
0 MPOCTOM pajmoBeLlaTe/lbHOM NPUEMHU-
ke 0-V-1, T.e. nNpMemMHMKe, COCTOALLEM W3
[leTekTopa M OfHOro Kackaja YCuieHus
KonebaHuii 3ByKOBOI 4acToTbl. A Mnocneg-
HWiA, pethNeKCHbI BapyaHT, XOTA W 6bin
OJHOTPAH3NCTOPHBLIM,” HO paboTan Kak
npuemMHuk 1-V-1. YyBCTBUTENbHOCTL €ro
3HAUMTE/IBHO Ay4lle, YeM Yy MpUEMHMKA
0-V-1. B uem Tbl y6eauncs Ha onbiTe. Pas-
roBOp O pehIeKCHbIX MPUEMHUKaX Mbl MPO-
JOmKUM B Apyrux becefax.

Hago ckasaTb, YTO Y HauMHaloLWmMxX pa-
Avontobutenen pegieKCHble  NPUEMHUKN
Monb3ytoTcs  0CO60M  MOMYNAPHOCTLIO.
OG6bACHAeTCA 3TO TeM, YTO MPU MEeHbLLEM
4ncne MCMosb3yeMblX TPaH3VUCTOPOB OHW
obecrieuvBatoT 6o/1ee rpoMKMiA Nprem npo-
rpaMm pagmoBeLLaTeNibHbIX CTaHuuiA. Me-
XAy NpoyMM, nepBbiM TPAH3UCTOPHbLIM
NPYEMHMKOM, OnucaHWe KOTOporo 6bino
ony6/MKoBaHO B XypHane «Pafno» B 1958
rogy, 6b11 pedhieKCHbIA NpUEMHMK «Mock-



Ba». Pa3paboTaHHbIi MOCKOBCKMM pagmo-
No6UTENEM-KOHCTPYKTOPOM  B. MnoTHM-
KOBbIM, €MY CYXXfEHO 6blI0 CTaTb CambIM
MaccoBbIM  NHOBUTENBCKUM  TPaH3UCTOP-
HbIM MPUEMHUKOM TOro BpemeHu. ogob-
Hble MPUEMHUKW PafMONOUTENN CTPOST
M Cceilyac, 06bIYHO MNOMb3YSCb A1 3TOrO
Habopamu geTaneil 1 MaTepvanos, BbIMyC-
Kaemble PALOM  MPOMbILNEHHBIX MNpea-
npuaTuin cTpaHbl. O6 OAHOM M3 TaKWX
NPUEMHUKOB 51 Tebe eLle paccKaxy.

Ho pediekCHbIM MprYeMHMKaM NpUcyLy,
CYLLECTBEHHbIN HEAOCTaTOK-CK/IOHHOCTD K
CamMoBO30YXAeHU0. [leno 34ecb B TOM,
4TO f@XKe NPy camoii TLLATENbHON «QUMCT-
Ke» MPOLEeTEKTMPOBAHHOIO cUrHana Ha 6a-
3y TpaH3ucTopa petiieKCHOro  Kackaja
BMecTe C Kone6aHWsAMM 3BYKOBOM 4acTo-
Tbl BCE e MOCTYMaeT M pagnoyacToTHas
COCTaB/IAOLLAsA CUTHAMIA MPUHATON paguo-
CTaHumu. Tpy 3TOM MeXAy KONNEeKTOPHO
n 6a30BOM LenAMM TPaH3UCTOpa BO3HW-
KaeT mapasuTHas, TO eCTb BpeAHas Hepe-
rynupyemas nofiokuTenbHas o06paTHas
CBsA3b, 6Opbba C KOTOPOI He BCergja OKa-
3biBaeTC 3peKTMBHONW. B pesynbTaTe
MPUEMHUK CaMOBO30YXJaeTcsl, NOSBAAIOT-
CA CBUCTbI, UCKaXKaloLme paguonpuem, u
J@Ke BO3HMKAKT MOMEXW APYruM, Haxo-
JAWMMCA Hermoganeky npuemHukam. [lo-
3TOMY, CTPOS B ByAyLLeM pednekcHble npu-
eMHUKM, He 3abbiBail 06 3TUX UX OCOGEH-
HOCTAX.

B npuemHMKax, 0 KOTOPbIX Sl paccka-

3blBaJ1 B 3TON becefie, MCNOMb30BA/IUCL B
OCHOBHOM repmaHueBble TpaH3ncTopbl. Ho
ceiivac BbINYCK Takux MpMOOPOB COKpa-
WaeTcs M B Hefasekom 6yayliem Boo6LLe
OyneT npekpalleH. N B pagnontobuTtenb-
CKUX KOHCTPYKUMAX KX Bce 6onee BbITec-
HSAIOT KpEMHUEBbIE TPAH3UCTOPbI. Mo3aToMy
yXXe Ha 3TOM 3Tane TBOEro TEXHUYECKOro
TBOpYeCTBa CTapaica 60nblue yAenaTb
BHUMaHWA  KPEMHWEBbIM  TpaH3MCTOpaM,
Hanpumep cepuii K315 (m-p-n) un K361
P-n-p)-
( pre)peH, YTO Te HeCKO/SIbKO 4acoB, KOTO-
pble Tbl MpOBedelb C Mas/bHUKOM B py-
Kax, He NPOoAYyT AapOM-Tbl CAenaeLlb eLle
OfVH LWar K MO3HaHUK PafMonpreMHON
TEXHUKMU.

HakonneHHbIM ONbIT MOHTaXa, NpoBep-
KW €ro N HanaXvBaHus NpYeMHMKa O4eHb
NpUrogaTcs B OyayLuem.

UTO e KacaeTcsi KOHCTPYKLWM TBOEro
MepBoro TPaH3UCTOPHOrO MPUEMHMKA, TO,
nonarato, 3TOT BOMPOC Tbl CMOXeLUb pe-
WNTb caMocTosATeNbHO. Hanpumep, geta-
NN YCUNUTENA MOXHO CMOHTMPOBaTb Ha

MaHennM paHee CAENaHHOr0 JAETEKTOPHOrO
MPYEMHMKA. A €Ciu TPaH3UCTOP MOJIEBOM,
TO OH 3aliMeT MecTo AMOAa.

*

CnocoboM MOArOHKWM peXkuma  paboThl
TpaH3ncTOopa «Ha CAyX», KOTOpbIA Tbl OC-
BOMN, Hana>kueas camblii MepBblii npuem-
HUK, pagnontobuTenn, 0COGEHHO HauuHaro-
lWMe, NOMb3yTCA YacTo. Ho aToT cnocob
He O4YeHb TEXHUYEH M, KPOME TOro, He
BCerga AaeT Xopowwe pe3ynbTaThl. [lpa-
BUNbHEE MOMb30BATHCA  U3MEPUTENbHBIMM
npuéopamn: TOK MOKOSI KONNEKTOPHONM Lie-
N M3MepPATb MUAMAMNEPMETPOM; Hanps-
>KEHME Ha KOMNEKTOpe WM CMELLEHWe Ha
6a3e-BOIbTMETPOM MOCTOSHHOIO TOKa,;
COMPOTMB/EHNS PE3CTOPOB, B TOM uducne
M Tex, nogbopoM KOTOpbIX YyCTaHaBM-
BAlOT PEKOMEHAYEMble PEXKUMbI paboThl
TpaH3NCTOpPOoB, OMMETPOM. Mones3Ho Tak-
>Ke MpOoBepUTb FOAHOCTL TpaH3nUCTOopa,
M Mpe>Kae Y4em BMOHTUPOBATb, W3MEPUTb
OCHOBHble €ro mapameTpbl. OTU W HEKo-
Topble [pyrve W3MepUTeNbHble NpPUOOpLI
MOryT OblTb camofeNbHbIMKU, O YeM W No-
OeT pedyb B CregyroLlein Gecege.



BECEAA BOCbMAA

N3MEPUTEJIbHAA
TEXHUKA TEPBOU
HEOBEXOAMMOCTWN

He 6bino, nmoXkanyid, HM OfHOW 6ecegpl,
B KOTOPOA Obl 51 He rosopun 06 anek-
TPUYECKNX W3MEPEHUAX, W3MEPUTENbHbIX
npubopax. N aTo He cnyyaiiHO-6e3 n3me-
PEHWIA TPYAHO, & mojyac HEeBO3MOXKHO Mo-
HATbH CyTb TOr0 WUIN WHOTO 3MEKTPUYECKO-
ro fBNeHWs, 3acTaBuTb HOpPManbHO pabo-
TaTb TO WM WHOE pafNOTeXHNYECKOe
YCTPOIACTBO.

Hepegku cnyyan, korga cobpaHHblii npu-
EMHUK U1 yeunnTenb paboTaeT Nioxo uiv
BOOOLLE MOMUMT. A Me>Kay Tem BUHOBHU-
KOM 3TOr0 4acTo OblBaeT caM pajuonobu-
Tefb: B OJHOM MECTE HeAoCTaTO4YHO XO-
powo cpenan naiiky, B APYromMm—fnoxo
M30/MpOBaN  MPOBOAHWKM 1 COEAMHEHMe,
B TPeTbeM—YyCTaHOBW HEMPOBEPEHHYIO fe-
Talb WA nepenyTan BblBOAbl TPaH3UCTO-
pa. I BOT pesynbTaT: NPUEMHUK OTKa3sbl-
BaeTcA paboTaTb BOOOWe wiM paboTaeT
OYeHb na0Xo. Takve wAM NOJOGHbIE He-
NPUATHOCTM HaZo npedynpexkgaTh. Ho ec-
/M OHW BCe >KE MOSBAATCH, NPUUMHBI KX
Hago yMeTb ObICTPO HaxoauTb W ycTpa-
HATb. B 9TOM Tebe AOMKHbI momoraTb
pasnuuHble NpOGHNKM 1 U3MepUTeNbHble
npubopbl, KOTOpble BCerga AOMKHbI ObiTb
nog PyKo.

MMoMHMWbL CBOM MepBble MPaKTUYECKUe
pagnontobuTenbCkme Larn-nocTpoiiky fe-
TEKTOPHOTO nNpuemMHUKa? Torga MO>KHO
6bi10  06xoauTbCcA 6e3  N3MEPUTENbHbIX
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npnbopos, NMOTOMY YTO BCe OblIO0 MPOCTO:
HECKONbKO [feTanel, e B3aWMOCBA3aHHbIE
Lenu-BoT 1 BeCb MpueMHUK. Ho vHoe fe-
N0-TPaAH3UCTOPHbIN NMPUEMHUK UMK YCUNK-
Tenb. [la>ke camblil MPOCTON M3' HUX, Ha-
npuMep OHOTPAH3UCTOPHbIA, Y>Ke Tpe-
OyeT NpUMeHeHWUs MuMamnepmeTpa Ans
ero Hana>kmeaHua. be3 u3mepuTensHoro
npubopa He ygacTCd MOCTaBUTb TpaH3u-
CTOp B Haubonee BLIFOAHbIA PEXKUM pa-
60Tbl 1 NOMYYMTb OT HEr0 MakCUMaibHOe
yCu/eHue.

A Beflb YeM CNOXKHee KOHCTPYKUUS, Tem
Oonblle HY>KHO MMETb U3MEPUTENbHbIX
npubopos. YTO0ObI, Hanpumep, Hala4uTb
TPaH3UCTOPHbIA  ycunuTens 34 padke
CpefHeil CNOXKHOCTW WaM annapaTypy Te-
NeynpasneHns  Mogenamu, noTpedyloTcs
elle BOMbTMETP C 60MbLUMM BXOAHLIM CO-
NPOTWBNEHNEM, 3BYKOBOI reHepaTop U He-
KOTOpble Apyrue U3MepUTENbHbIE NPUBOpbI.
Bes Hux nyduie He 6paTbCA 3a NOCTPOWKY
Takol annapaTypbl-HE WMeeT CcMbicna
3psA TPaTUTb BPeMs, CuMbl, NOPTUTL JeTa-
M W maTepuansbl.

Bce 3Tu u3MepuTenbHble Npubopsl ecTb
B PaAMOTEXHWYECKVX LUKOMax M CrnopTus-
HO-TexHuuecknx knybax AOCAA®, B pa-
JnonabopaTopusxX BHELLKONbHbLIX YuperKe-
HWA, @ HeKOTOpble M3 HUX €CcTb U
B (DM3MYECKOM KabuHeTe TBOEN LIKOMbI.
AHanorvyHble, TONbKO Gonee mpocTbie Npu-
60pbl JOMKHbI 6bITb U B TBOEW AOMALLHeN
nabopaTopun. A OnS WX HanadKuBaHws
W TrpafiyupoBkM MOXKHO BOCMO/b30BATLCS
npuoopamn [sopua wm [loma nuoHepoB
W LUKOMbHWKOB, CTaHUUU IOHBIX TEXHUKOB
WA OpYroro MecTHOr0o BHELLKONLHOIO Yyu-
pe>kaeHus,

B aToil Gecege 1 pacckadKy Tebe Nub
0 TeX U3MepuUTeNbHbIX NPOBHUKAX U npubo-
pax, 6e3 KOTOpbIX MPOCTO HEBO3MOXKHO
MoBbILLATbL CBOM PafWOTEXHUYECKMe 3Ha-
HuA. Hasosem mx npubopamu nepsoii Heob-
XO4MMOCTH.

HauHy c cambix

NPOCT bIX-U3MEPU-
TEeNbHbIX I'Ip06HI/IKOB.

N3MEPUTENBbHBIE MPOBHNKW

TenehoHHbIi NpO6HMK. CaMmblii  NPOCTO
MPOBHMK MOXHO CAenaTb M3 3neKTpomar-
HWUTHOrO TenegoHa 1 Gatapen 3336/1. Co-
eVHW KX MOCNef0BaTENbHO, KaK NOKasaHo
Ha puc. 102. Bot u Becb npubop. CBso-
6oaHbIM LUTENceneM Tene)oHa U BTOPbIM
BbIBOAOM 6atapen Tl Gyfellb MOAKIO-
yaTb €ro K MpoBepsemMon AeTasu, Lenu.



Puc. 102. TenedoHHbIi NPO6GHUK

Monb3oBaTbCA  MPOBHWMKOM  cregyeT
B TakoM nopsgke. CHauana ucnbiTali cam
npn6op, KOCHYBLUMCL CBOBOAHbLIM LUTErCe-
nem TeneoHa cBo6oaHOro rnosntoca 6aTa-
pen. B TenethoHe [O/MKEH ObITb CbILLEH
[0BOMbHO CW/bHBIN 3BYK, HANMOMUHAIOLLWIA
LeNYoK. TaKoM e LUENYOK ClbILIEH B Te-
ned)oHe Npu OTKNHOYEHNM ero oT HaTapew.
EcCnn LWenykn ChblWHbl, 3HAYUT, NPOOHMK
“cnpaseH.

UTo6bl NpoBepsATb, HeT /M 06pbIBa
B KOHTYPHOW KaTyllKe, OOMOTKE TpaHc-
thopmatopa WM B Jpoccene, Hago noga-
K/IOYUUTb K HUM NPOOHUMK. Ecnn KatyLika
WM 0O6MOTKA MCMpaBHa, Yepe3 Hee waeT
TOK. B MOMeHTbI 3aMblkaHUA U pa3mblKa-
HUA Lenn B TeflepoHe CbIWHBLI pesKue
wenyku. Ecn B KaTyLlke NMeeTcs 06pbiIB,
TOK Yepe3 Hee He MOWAET U HUKaKMX LLeny-
KOB B TeflepoHe He ByneT. B TpaHcdopma-
TOpe TakvM Croco6oM MOXHO NPOBEPUTb
Kakayro ero 06mOoTKy.

TOUHO rak npoBepsii U KOHAEHCATOpbI.
Ecnn koHfeHcaTop BMO/He MCMpaBeH, TO
Mpy NepBOM 3amblKaHUW Lenu B TenegoHe
Npo6HMKa OyfeT CrbILeH LUEMYoK, a npu
pasmblKaHMK Lenu wenyka He 6yget. Yem
60nbLLe eMKOCTb KOHAEHCATopa, TeM Luef-
YOK cufibHee. LLlenyok BbI3bIBAETCA TOKOM
3apsALKM KOHAeHcaTopa, UAyLLMM Yepes Te-
nehoH. Y KOHAeHcaTopa Masloi emKocTU
TOK 3apsgkvM Man, a MoTOMYy LUenyoK 6y-
[eT oyeHb cnabbiM UM OH COBCEM He By-
[eT npocnywwmBatbes. A eciv Npu ucnbiTa-

HUW KOHAeHcaTopa OyJeT ClibILeH LenyoK
He TOMbKO MPY 3aMblKaHWK1, HO 1 NpW pas-
MbIKaHUW LIEMK, 3TO YK&KET Ha M/1I0X0e Ka-
YeCTBO [U3MEKTPUKA UM Ha TO, YTO KOH-
[eHcaTop npobut. s NpPOBEpKM KOHAEH-
catopa MepeMeHHOW EeMKOCTU  HYXHO
BK/IIOUMTb €ro B Lenb NpobHUKa u men-
JIeHHO BpaLlaTb OCb MOABWKHBIX MIACTWH.
Ecnn npy KakoM-TO MOJIOXKEHWUM OCU B Te-
NeoHe CrbILEH TPecK, 3Ha4yuT, B 3TOM
MecCTe MOABVXKHbIE W HEMoOABMXKHbIE Nila-
CTUHbI 3amMblkatoTcs. OCMOTPEB KOHJeHca-
TOpP, HAZ0 HaWTW MEeCTO KacaHWs MnacTuH
M YCTPaHWUTb HenCrpasHOCTb.

AHaM0MMYHO C NMOMOLLBIO TeNleOHHOro
NMPO6HMKA MOXXHO MPOBEPUTL HAAEXHOCTb
COeAVHEHNs MPOBOLHWKOB, OMNPeeNuTh,
uena /n  HUTb laMnbl  HaKaaMBaHWS
M MHOroe fpyroe. A BOT onpefennTb Ta-
KUM MPOBGHVMKOM rofHOCTb 6aTapen Heflb-
31, TaK Kak B TefiepoHe OydeT ChbllleH
CUMbHbLIA LLENYOK M MpY paspaguBLuelica
baTapee, y)ke He CMOCOGHOV HakanMBaTb
HWTb Namnbl UAN NUTATb TPaH3UCTOPHbII
MPUEMHMUK.

YHuBepcasibHbIii NPo6HUK. C MOMOLLbHO
NPobHMKa, CXeMa U KOHCTPYKUMA KOTOpO-
ro npueefeHsbl Ha puc. 103, Tbl CMOXeLlb
He TO/MbKO MPOBEPUTHL AeTaslb, KOHTaKT, HO
N «npocnywartb» paboTy MHOTUX Lenei
npuemHvka wnu ycunutend. OH npeacTa-
BNS€T CO60I NaHenb pasmepamu NpumMep-
HO 40 X 60 MM Ha CcTOlKax, Ha KOTOpOI
CMOHTMPOBaHbl THe3ja [Ana  TenegoHa

Bl

Puc. 103. YHuBepca/bHbIli MPOGHUK
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n wynos, amog VI (N060A TOYEYHBINA),
koHgeHcatop C1 emkocTbio 0,01- 0,02 mKk®P
N anemeHT G1 HanpsXeHuem 15B (332
nm 316). Llynamu a n 6 npubopumk nog-
K/OYalOT K UCMbITbIBAEMbIM LIENAM Mpu-
eMHUKa VAN YCUNUTENSA, NPOBEPSEMbIM [e-
Tangm. LUTencenbHas BwWiKa LWyna a mno-
CTOSIHHO BCTaBfleHa B o0O6Llee 4519 BCeX
M3MepeHuiA rHe3ao «OO6LL.», NepekoYaeT-
ca To/Mbko wWwyn 6. Korpga LiTerncensHas
BW/Ka Lyna 6 Haxoautea B rHesge Xl, Te-
NethoH NOAK/OYAKOT K UCMbITHIBAEMON Lie-
MM 4epes [MOA; KoOrja OHa BCTaB/eHa
B rHe3fo X2-yepes KOHAeHcaTop, a Korja
BCTaB/IeHa B MHe310 X3, TenethoH NoAK0-
YarOT HEMOCPEACTBEHHO K MCMbITbIBAEMON
Lenm.

MepBoe BK/IKOYEHME NPOGHMKA MCNOSb-
3yl AN «npoCylWwvBaHUs»  pagmoya-
CTOTHBIX Liernen npuvemMHuka. B atom cny-
Yyae MOJY/NMpPOBaHHbIE KonebaHus paguno-
CTaHLWKW, Ha KOTOPYK MpPUEMHUK Ha-
CTPOEH, JETEKTUPYHOTCA AMOAOM, a Mosy-
yaemble KonebaHWs 3BYKOBOW 4acTOTbl
npeobpasytoTcs TenedoHOM B 3BYK. BTO-
poe W TpeTbe BK/IOUEHNS Liyna NpUMeHsi
[NA NPOBEPKW Lieneli 3BYKOBON 4acToOThl;
KOrfa LLyn BCTaB/fieH B FHe3f0 X2, KOHAeH-
caTop nperpaxpgaeTr nyTb MNOCTOAHHOW CO-
CTaB/IAOLLEN TOKa 4epe3 TenedoH, npony-
CKas 4epes Hero TO/IbKO COCTaBSAOLYHO
3BYKOBOW 4aCTOTbl; KOFfa e OH BCTaB/eH
B rHe3fo X3. yepes TeNedoH MOXET MATK
KaK MOCTOSHHbIN TOK, TaK U TOKU 3BYKO-
Bo/ uacToTbl. [locnegHee, ueTBepTOe
BK/IOUEHMe Liyna (B rHe3go X4) cooTseT-
CTBYET MCMO/b30BaHMIO NPOGHMKa ANs uc-
MbiTaHWA JeTaneii-Tak >e, Kak Tene-
(hOHHbIM MPOGHUKOM.

PafMoTpaHCIALMOHHAA CETb B PO/N 3BY-
KOBOro reHepatopa. Hawb6onee pacnpo-
CTpaHeHHbI cnocob NpoBepky paboTocmno-
cobHocTn yeunutens 34 € NOMOLLbHO
3BYKOCHUMATENS, BK/IIOYEHHOrO Ha BXO[
ycunutend. Bo  Bpems  MpoOMrpbIBaHMA
rpaMnnacTMHKMN  3BYKOCHUMATeNb pa3Bu-
BAaeT HanpsbkeHue 3BYKOBOW 4acTOTbl [0
HECKOMbKMX  AeCATbIX  JOfeld  BOMbTa,
a nHorga v 6onbliue. Yem MeHblue Harps-
XEHWe Ha BXOfJe YCWUIUTens, npu KOTOPOM
ycunuTenb paboTaeT C MOMHOW OTAayeit
M NPY 3TOM HE UCKaXaeT 3BYK, TEM BbliLle
€ro YyBCTBUTE/bHOCTb.

Ho WCTOYHMKOM, Kak 6bl reHepaTtopom
HampsXKeHWs1 3BYKOBOW 4acTOTbl MOXET
CTaTb PafMOTPaHCNALMOHHAA CeTb, ec/in
[elcTBylOWLEe B Heli HanpsbKeHWe MOHW-
3UTb A0 HECKOMbKMX J0Nei BofbTa. Cxemy
npuoéopa, C NOMOLLLI0 KOTOPOro 370 MOXX-
HO chenatb, W ero KOHCTPYKUMIO Tbl BU-
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Puc. 104 Cxema M KOHCTPYKUMA AenuTens Ha-
NPsHKeHNS PagMoTPaHCIALNOHHON ceTn

AVWb Ha puc. 104. CurHan 3BYKOBOW Ya-
CTOTbl PagMOTPaHCNALMOHHON CeTh noga-
€TCA Ha BXOA YCUNUTeNns uepes fennTesnb
HanpsPKeHWs, COCTaBMIEHHbIA U3 MNOCTOSH-
Horo pesucrtopa R1 v nepemeHHOro pesu-
ctopa R2, BK/OYEHHOrO MOTEHLMOME-
TpoM. [nA pagmoTpaHCAALUMOHHOW ceTu
HanpsbkeHvem 15 B (B KpyrnHbIX ropogax)
conpoTuenieHne pesuctopa R1  gomkHO
6bITb 150 KOM, eMKOCTb KOHAeHcaTopa C1
100 n®d, a p4na Ccetm  HanpsXeHUeMm
30 B-cooTBeTcTBeHHO 300 KOM 1 51 nd.
Uro xe nony4aetca? NoyTtn Bce Hanpsxe-
HWe ceTu najaeT Ha pesuctope R1, n ToMb-
KO Hebo/bllas u4acTb €ro, NPUMEPHO
0,1-0,2 B, npuxogutca Ha pesuctop R2.
C Hero-To ¥ MOJAeTCA CUrHa Ha BXO[
yeunutensd. Tlpu  nepemelLeHun  aBUXKKa
MepeMeHHOro Pe3ncTopa Ha BXOg, yeunmure-
N1 MOXKHO MojasaTb HanpsKeHWe 3BYKO-
BOW 4acTOTbl OT HyNA (ABWXOK R2 B Kpaii-
HEM HWKHEM MO CXeMe MOMOXKEeHUN) [0
0,1 -0,2 B (gBmKoK R2 B KpaliHEM BepXHEM
MOMIOXKEHUW) U TakuM 06pa3oM MpoBePATH
YYBCTBUTE/ILHOCTb U KayecTBO paboThbl
YCWUNWUTENs B LIESIOM U ero Kackagos. KoH-
feHcatop C2 BbIMOMHAET POJib KOHAEHca-
Topa cBasn, a Cl-ponb KoppekTupytoLLe-
ro KOHAeHcaTopa; A/19 Hanbonee BbICOKUX
3BYKOBbIX 4YacCTOT, BMpouyeM, OH He 0653a-
TeneH.

Mpubop CMOHTMPY Ha reTUHaKCOBOWA
nnare pasmepamu npumMepHo 40 x 70 mm.
Ha nnaty nog py4koil nepemeHHOro pesu-
CTOpa MOXHO MNPUKNeUTb LIKany C fgene-
HUAMW, MO KOTOPbIM MOXHO Oblio Obl
NPUOIU3NTENBHO CYANTL O BbIXOAHOM Ha-
NpsXKeHUU. HKHUIA (N0 cXeme) BbIXOAHOM
MPOBOAHMK XenaTeflbHo CHabAuTb 3aXKu-
MOM TWMa «KPOKOAWM», a BEPXHUW, WAY-
Wwuin oT KoHaeHcaTopa C2, Wwynom oTpes-
KOM TO/ICTOrO NPOBOAA, 3aK/HOUYEHHOro
B W30/IALMOHHYIO0 TPYOKY. 3KMMOM «KpO-



Kogun» Thl Byfelb NofknoyaTb npubop
K 06LWMM Lenam ycunutens, a LynoM-K
BXOAHbIM LiensaM KackafloB YCUIWTENS.

[JomkeH Tebs npegynpeanTb: nofasaTb
Ha BXOL YCWNMTENA MOMHOE Hanps>KeHWe
pagnoTPaHCNALMOHHON CETU HENb3A  U3-3a
HefoMyCTUMO 60/bLLIOFO BXOAHOIO CUrHa-
Na aKTUBHble 3/IleMeHTbl YCUMTeNs moryT
BbIATU M3 CTPOS.

MpocTeiwnidi reHepaTop CUrHanoB. 3TO
TOXE MPO6HUK, HO 60Mee YHMBEPCAbHBIN,
YyeM npedblgylinii, raKk kak c ero no-
MOLLbIO MOXHO MpOBEPUTb HE TOJMbKO
TPaKT 3BYKOBOW 4aCTOTbl MPUEMHMKA, HO
1 PagmoyvacTOTHbI.

MpuHUMNUanbHas cxema W 0fHa 13 BO3-
MOXHbIX KOHCTPYKUMIA Takoro npubopa
n3o06paxeHbl Ha puc. 105. 3TO TaK Hasbl-
BaeMblii _MynbTMBMOpATOpP, MPEACTaBNstO-
WA coboii pasHOBWAHOCTb FeHepaTopoB
3NEKTPUYECKNX  KOMebaHWiA. |_|0,EgJO6HO
0 npuHuune paboTbl M MHOroobpasuu
NpYMEHeHNs My/bTUBNOPATOpPa, 0COGEHHO
B 3/IEKTPOHHON aBTOMATWUKe, Hall pasro-
BOp Bnepeau (cMm. [ABajuatyto 6eceny).
Ceiyac e NULLb CKaXy, YTO OH reHepw-
pyeT Koneb6aHWs He TO/bKO KakoW-TO
O/HOW, OCHOBHOWM 4acTOTbl, HO U MHOXe-
CTBO KpaTHbIX 4acTOT, Ha3blBaEMbIX rap-
MOHMKamMK, BM/OTb A0 4acTOT KOPOTKO-
BOMHOBOrO [AvanasoHa.

eHepaToOp [ABYXTPaH3UCTOPHbIA. Ha-
MpsHXKEHMe CUrHana CHUMaeTcs ¢ pesucTopa
R4, aBnstoLLerocs Harpyskoil TpaHsucTopa
V2, n yepe3 pasfeIMTeNbHbIA KOHAEeHcaTop
C3 nopaetcs Ha BXO4 MpPOBEPSEMOro ycu-
NUTENS UKW NPUEMHMKa. Ecnn ycunutenb

nnn - NpUeMHUK UCMpaBHbl, B T0OJIOBKE
FPOMKOroBopuTena C/NblLUEH HencKa-
XEHHbIN 3BYK TOHa/IbHOCTW, COOTBET-

CTBYIOLLEI yacToTe KoneGaHwid reHepaTto-

Puc. 105 MMpocTelinii reHepatop cunbl 0B

pa. OcHOBHaf 4YacToTa CWUrHasa OKOJIo
1 kly, amnmuTyga BbIXOAHOIO CUrHana
okono 0,5 B. Ana nutaHus npubopa wuc-
Nnosnb3yeTcs OAMH 3nemeHT 332. Tok, mno-
TPe6/SeMbIA FeHepaToOpOM, He MPEBbILLAET
0.5 MA. 3TO 3HaUUT, YTO 3NEMEHT MOXKET
nnTaTb NpUMGOp MpakTUYecku 6Gonee rofa,
T.e. [0 MOSIHOrO camopaspsaja.

Tpansuctopbl VI n V2-ntobble Mano-
MOLLHbIE  HW3KOYaCTOTHbIE, C JIO6bIM
KoapuumeHTOM  b213- BaxHO b,
YTOObI OHM 6blNM McnpaBHbIMK. paBusb-
HO co6paHHbI MpMbop HauMHaeT pabo-
TaTb Cpasy MoC/e BK/IHOYEHWs MUTaHUSA
N HUKaKon Hanagku He Tpebyet. [lMpose-
pUTb pPaboTy reHeparopa MOXHO, NOAK/IO-
UMB K €ero BbIXO4Y BbICOKOOMHbIE Tene-
(hoHbl B TenehoHax OyAeT CrblleH 3BYK
CpeaHeil TOHaNbHOCTU. YacToTy OCHOBHbIX
KonebaHWii reHepaTopa MOXHO W3MeHWUTb
MCNoMb30BaHWEM B HeM KOH[EHCATOpOB
Cl n C2 ppyrux emkocteir. C yBenmye-
HMEM eMKOCTel 3TWX KOHAEHCATOPOB Ya-
cToTa  konebGaHWii  ymeHbLUaeTcs, a
C YMEeHbLLUEHNeM—YBEe/IMYNBAETCS.

JeTtann reHepa.opa, MoOKasaHHOro Ha
puc. 105, CMOHTUPOBaHbI Ha FETUHAKCOBOWA
nnare pasmepamu 50 X 70 mMm. 3nemeHT
G1, ¢ KOTOporo ypganeHa GymMakHas 3Tu-
KeTKa, YKpenyieH Ha rnare »ecTAaHbIM XO-
MYTWKOM, SIBNAIOLMMCS BbIBOLOM OTpuULa-
Tenbioro nontoca 3neveHTa. Bblkova-
Teflb MNUTaHUA HeobsA3aTeNeH-Ha Bpems
MoJib30BaHNS reHepaTopoM MOXKHO 3aMbl-
KaTb NPOBOAHMWKM M/IKOCOBOW Lenu nuTa-
HUA.

Kak v B npefbigywieM npobHuKe, no-
COBO MPOBOAHWK BbIX0fa reHepaTopa Le-
1lecoobpa3Ho CHabAMTL 3aKMMOM «KPOKO-
OUn», a BTOPOW MPOBOAHWK, WAYWWA OT
KoHpaeHcatopa C3, caenatb B BuAe LLyma.
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A 4T0GbI NpefynpeauTb «npocadyvBaHne»
CUrHasa B LEny NpoBepAeMoro npuemHuKa
VAW YCUNIUTENS, MUHYA BbIXOAHYIO Lenb
reHepartopa, npuéop cneayeTt 3aKkIHOYUTb
B 9KpaH (Ha CXeme NnokKasaH LUTPUXOBbIMM
NIVHWAMW) U COEAVHUTL €ro C MJIHCOBbIM
MPOBOAHWKOM. POfIb TAKOro 3KpaHa Mo-
XKET BbIMOMHATL >KeCTAHas Kopobka uau
anoMrHUeBas osbra éo6epTKa LLIOKOSIa-
[a), KoTopas, [O/MKHA OblTb M30/1MpoBaHa
OT ApYrux Leneli reHeparopa.

HO KOHCTpYyKUMs npnbopa MOXET 6bITb
MHO. MOXHO, HanpuMep, AeTasn CMOHTHU-
poBaTb M/0THO Ha Y3KOW MnaTte W pasme-
CTUTb ee B KOPMYyCe HEWCMNPaBHOro 3ek-
TPONUTUYECKOTO KOHZeHcatopa. [eHepa-
TOP MOXET BGblTb COBCEM MasleHbKMM, ecu
B HEM MCMOMb30BaTb MasiorabapuTHble
TpaH3ucTopbl, Hanpuvep, cepun [T 108,
a 4na ero NUTaHWsA-AUCKOBLIA aKKyMys-
Top Tnna A-0,06.

MpocTble NPOGHNMKK, O KOTOPbLIX A 3[eChb
pacckasas, 370 TONbKO 4YacTb MpuU6OpOB
caMoii nepBoii HeobxogMmMocTM. A Kak
6bITb C M3MEPEHVAMM TOKOB U Hampsxe-
HWA, 6€3 Yero Henb3s NPOBEPUTL W yCTa-
HOBWUTb HY)XXHbIii pexxuM paboTbl annapa-
rypbl, C M3MepeHeM MapameTpoB TpaH3u-
CTOPOB, YTOObI 3HaTb WX YCUIUTESNbHbIE
CBOMCTBA? [lN1A Takux W paga fpyrux ws-
MepeHuii noTpe €%/eTcsq CTPENOYHbIA M13Me-
pUTeNbHbIA Nprbo

N3MEPUTE/IbHbIN TMPUBOP MAT-
HNTO3JIEKTPUYECKOW CNCTEMBbI

Thl Y)Xe 3Haelllb, UTO TOKM M3MepPSOT aMm-
nepMeTpaMu, MUANMaMNepMeTpamm Waun
MUKpoaMnepMeTpamm, HanpsYKeHUs—
BO/IbTMETPAMK, a TO U MWNIMBONbTME-
Tpamu. HecMoTpsi Ha pasnnuns B Haume-
HOBaHWAX, BCE 3TW MpuGopbl paboTaroT
NPUHUMNMANBbHO OfMHAKOBO: OTK/IOHEHWE
CTPENKM MOKasblBaeT, YTO 4epe3 npubop
TeueT ToK. YeM 6osblie TOK, TEM 6OMbLLE
OTKNOHEHUE CTPenKu an|6opa A wkany
npubopa, B 3aBUCUMOCTM OT TOrO, ANs Ka-
KMX M3MEpPEHWI OH MpUCnocobeH, rpagyu-
PYIOT COOTBETCTBEHHO B amrepax, Mus-
Nnamnepax, BofbTax. TakK e paboTaer
W OMMETP-TIPUGOP AN U3MEpPEHUs Co-
NPOTUB/IEHWIA PE3NCTOPOB, Menen.
CyLLecTBYeT HECKOMbKO CUCTEM CTpe-
NOYHBLIX MPUOOPOB:  3MEKTPOMArHUTHbIE,
MarHUTO3/EKTPUYECKME,  3NIEKTPOANHAMM-
yeckue. [N pagnMoOTEXHNYECKUX XKE W3Me-
PEHWUA TMPUMEHSIIOT  INiaBHbIM  06pa3oM
NpMeéopbl  MarHUTO3MEKTPUYECKO  CU-
CTeMbl, 00nagaloliMe MO  CPAaBHEHUHO

10

C npubopamn Opyrux CUCTeM PALOM npe-
MMYLLECTB, B TOM 4MC/e BbICOKOW YyBCTBU-
Te/IbHOCTbIO, GO/bLUION  TOYHOCTLIO  pe-
3y/bTaTOB U3MEPEHWIA U PABHOMEPHOCTbIO
LLIKan.

UT06bl Nydlle YACHWTL NPUHUMN pa-
60Tbl  3/1IEKTPOM3MEPUTE/ILHOTO  NprUGopa
TakoM cucTembl, Npeffarald MpPOBECTM
OnbIT C MOAENbIO 3TOro npubopa. Ee koH-
CTPYKUMA nokasaHa Ha puc. 106. L3 TOH-
KOrO KapTOHa BbIPEXb [IBE MOMOCKM LUNPK-
HOM 12-15 MM W CKNeW M3 HUX PaMKU;
KBaApaTHY CO CTOPOHaMU AANHOK 20 MM
N MpPAMOYrofibHyt0 co cTopoHamu 30
n 40 Mm. UYT0OblI yr/ibl pamku  6binn
NPAMbIMU, KaPrOH C Hapy>HOW CTOPOHbI
M3rMGOB HafpexXb HOXOM. B KBajpaTHyto
pavMKy BCTaBb OCb-LUBEMHYHO WIMy ANN-
Ho/i 40 MM, MPOKO/MOB €K MNpPOTMBOMO-
NOXHble CTOPOHbI paMKW. HamoTai Ha 3Ty
pamky 150-200 BuTtkoB nposoga [M3B-1
0,15 0,25, ynoxus ux MOPOBHY MO 06e
CTOPOHbI OT 0CW. YTOObI BUTKMN He CNof3a-
NN, TOTOBYH) KaTyLIKy CKpernu TOHKUM
cnoem knes b®-2 nnn Kycoukamu nMnNKon
NEHTHI.

OfWH KOHeL, MpoBOja A/MHON 5—6 cm
NOMyYMBLLENCA KaTYLIKN C NpeaBapuTenb-
HO YJa/leHHON 3Ma/ibl0 HamoTal Ha uray
W 3aKpenu B yliKe. [pyroii KOHel, TaKou
Xe O/MHbLI NPONYCTW TMeTnein Yepes npo-
KOfbl B KapKace ¥ CBEPHW ChMpasibio.
B cpeaHein yacTu BEpXHEN CTOPOHbI BTO-
poii pamMKw 3aKpenu MosiocKy Xectu, npea-
BapuUTeNbHO clenaB B Hel He60/IbLLIOe
yrnybneHvie gns Tynoro KOHUA WUr/bl; OHa
Xe OyfeT CNyXWTb W BbIBOAHbIM KOHTaK-
TOM KaTywku CnupaneBUaHbIA  KOHeL

Puc. 106. Mogenb npu6op;
ucnoil cucTembl

MarHUTo3aNeKrpun-



NpoBOJA KaTYLKX MpUnasii K HKecTAHOV
CKOOKe, 00XXMMatoLLel Kpail KapToHa HUX-
Hel CTOPOHbI pamMku. M3rnbas BUTKM cnu-
pann, YCTaHOBM KaTyLUKy TaK, 4ToObl ee
M0CKOCTb Gblna napanefnibHa naockocTu
BHeLWHell paMku Jlerko Bpalascb Ha Ocu
B 06e CTOpOHbI, KaTyllka Mnoj AeicTBuem
MPY>XUHALLERA Ccnvpany [O/KHA BO3Bpa-
LATLCA B MCXOAHOE MOJOXEHNE.

MomecT KaTylKy MeXay nontcamu
NoAKOBOO6PA3HOro MarHWTa M MoaKIoun
K Heii uepe3 namny KapMaHHOro (oHaps
6atapeto 3336/1. Ob6pasyeTca aneKTpuye-
Ckas Uuenb. Slamna 3aropuTcs, a MarHut-
HOe NO/Me TOKa B KaTyLUKe, B3avMOAei-
CTBYA C NOMeM MarHwWTa, 3acTaBuT NOBep-
HYTbCA €e Ha HekoTopblii yron. Yem
MEHbLLE TOK B KaTYLLUKe, TEM MEHbLLE Yron
MoBOpOTa KaTywku. B 3TOM HeTpyaHO
ybeautbca, BK/IOYAA  MOC/ef0BATENbHO
B LeMb KaTyLIKW OTPEe3KU MPOBO/IOKM CO-
NPOTWBNEHNEM B HECKOMbKO OM. V3MeHw
BK/IIOYEHMe NOMIOCOB 6aTapen Ha obpart-
HOe WnM MepeBepHU MarHuT Tenepb Ka-
Tyllka 6yfeT noBopaumBaTbCs B MPOTMBO-
MOM0XHOM HanpasfeHNMn.

K pamke KaTylKM MOXHO MPUKNEUTb
Nerkyto CTpenky, a K MarHuty mnonocky
MAOTHOW Bymaru ¢ geneHusmu. Monyumt-
cA NpocTenLwmii Npubop, KOTOPbIM MOXHO
rpy6o n3mepsATb NMOCTOSAHHBIA TOK. A eciu
B M3MEpUTENbHYIO LieMb BKAKUATL AMOf,
OH ByfeT pearvpoBaTb W Ha MepemMeHHbIN
TOK.

YCTPOICTBO CTPENOYHOro npmbopa mar-
HUTO3/IEKTPUYECKOA  CUCTEMbI NPUBOPOB
Tuna M24 n M49-nokasaHo Ha puc. 107.
M3mepuTenbHbIi MexaHu3Mm npubopa co-

Puc. 107. YcTpoiAcTBO WM3MEPUTE/IbHOIO Mexa-
HU3Mma MarHuT "311eKTprYecKoi CUCTEMBI
M b .€TYHMWIA BK . Mp- 6opoB M?4 « M4y

CTOMT W3 HEMOABWKHOW MarHUTHOW Cu-
CTEMbl W MOABMXKHON 4acTW, CBA3aHHOM
C OTCYeTHbIM mnpucrnocobneHvem. B mar-
HUTHYIO CUCTEMY BXOAAT MOCTOSHHBbIN
MarHuT 2 C MOMOCHBIMW HaKOHEYHMKaMU
3 1 UMAMHAPWYECKWA ceppeyvHmK 10. TMo-
NIOCHbIE HAKOHEYHUKW U CEepAeYHMK W3ro-
TOB/IEHbI U3 MarHWTO-MACKOro MaTepuana
(«MSATKMMKW»  Ha3bIBalOT CMJiaBbl HKesnesa,
o6nafatowye mManbiM MarHUrHbIM COMpo-
TUB/IEHWEM, HO CaMW He HamarHW4MBalo-
wuecsd). Bo3gywHbii 3a30p mexay no-
NIOCHBIMW HAKOHEYHUKAMMN U CEPAEYHNKOM
Be3e OAMHaKoB, 6narofaps yemy B 3a30pe
yCTaHaBNMBAETCA PaBHOMEPHOE MarHuT-
HOe nose, 4To ABNAETCA 06A3aTe/bHbIM YC-
NOBMEM [N151 PABHOMEPHOCTM LUKa/bl.

MoaBmKHasA yacTb MexaHu3ma npubopa
COCTOMT M3 pamkn 11, ABYX KepHOB-Nosyo-
ceil 5 paMKK, ABYX MIOCKUX CNMPasbHbIX
NPY>XUH 8 N CTPefikn | OTCYETHOro npu-
cnocobneHns ¢ npoTmBoBecammn 9. Pamka
npeacTaBnseT co6ol KaTyliKy, HamoTaH-
HYI0 M30/IMPOBaHHbLIM MeHbIM WX anto-
MWHVEBLIM NPOBOLOM Ha MPSAMOYrO/lbHOM
Kapkace 13 TOHKOW 6ymarnm uam qosbri
(paMkn NpU6OPOB 0COBO BLICOKOW YyB-
CTBUTENIbHOCTM  GeckapkacHble).  KepHbl
CNy>aT OCbl0 BpaleHus pamku. Ans
YMeHbLUEHNS TPeHUS KOHLbI MOANATHWKOB
4, Ha KOTOpPble ONUPAOTCA KEPHbI, BbINOA-
HAKT W3  MOMYAParoLeHHbIX  KamHei.
KepHbl npukpenneHbl K pamke € no-
MOLLbIO BYKCOB.

CnvipanbHble NPYXWHbI, U3rOTOB/AEMbIE
06bIYHO U3 NEHTLI OCHopUCToin BPOH3BI,
CO34al0T MPOTUBOAEACTBYIOLWNI MOMEHT,
KOTOPbIA CTPEMUTCA BO3BPaTUTb pPaMKy
B WCXOAHOE MO/0XKEHWE MPU ee OTK/IOHe-
HuM. OHKM, KPOMEe TOro, WCMNO/b3yHTCA
M KaK TOKOOreofbl. HapyXHblii KOHeL,
OLHOM W3 MPY>XWH CKpPenseH C KOPPeKTo-
pom. KoppekTop, COCTOAWMIA U3 3KCLEH-
TpuKa 6, YKpenneHHoro Ha kopnyce npu-
6opa, 1 pblyara 7. COeMHEHHOrO C NpyXu-
HOW, CAYXWT [NS YCTAHOBKM CTPENKu
npuéopa Ha HyNeBoe [eNleHne LUKabl.
Mpy nNOBOpPOTE 3KCLEHTPMKa MOBOpayu-
BaeTCA W pblyar, BbI3blBas [OMNOMHUTENb-
HOe 3aKpyuuBaHue MpyXuHbl. [loaBuKHaA
YyacTb MexaHuW3Ma Mpu 3TOM MNOBOPAYM-
BAETCA, W CTpeNka OTK/OHSETCS Ha Co-
OTBETCTBYHOLMIA yron.

DNEeKTPOM3MEPUTENbHLIA  MpUbop 3TON
CUCTEMbI, Kak W ero Mojesb, KOTOpYio,
Hafielocb, Tbl UCMbITAN, paboTaeT creayto-
wym obpasoM. Korga uepes pamKy Teuer
TOK, BOKPYr Hee o06pasyeTcs MarHuUTHOe
nose. TO NoJie B3aMOLENCTBYET C NONeM
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MOCTOSHHOTO MarHWTa, B pe3ynbTaTe Yero
pamKa BMeCTe CO CTPESikOW NoBopayMBaeT-
s, OTKIOHAACh OT MepBOHAYaIbHOro Mo-
noxeHus. OTKIOHEHWe CTPenKu OT Hyrne-
BO OTMETKM OygeT Tem 6O/bLUEM, 4YeM
6onblle TOK B KaTywke. pu nosopoTe
pamKy CnupasnbHble MPYXUHbI  3aKpyyu-
BatoTCa. Kak TOMbKO npekpallaeTcs TOK
B pamMKe, TpPY>XWHbl BO3BPALLAIOT €€,
a BMECTE C Helo U CTpenky npubopa B Hy-
NeBOE MOJOXKEHMe.

Takum 06pa3om, nNpubop MarHUTO3eK-
TPUYECKON CUCTEMbI SBASETCA HE Yem
VHbIM, KaK npeobpasoBaTenemM MOCTOAHHO-
ro Toka B MexaHW4eckoe ycunue, rnoBopa-
ymBatoLLiee pamMmky. O 3HAYEHIN 3TOro Toka
CYZAT NO Yr/y, Ha KOTOpbIii Mo ero BO3-
[eNCcTBMEM CMOr/1a MOBEPHYTLCA pamka.

OCHOBHbIX 3/1IEKTPUYECKMX NapameTpoB,
M0 KOTOPbIM MOXHO CYAWTb O BO3MOX-
HOM MpPUMEHeHUK npubopa AN Tex Uw
VHbIX W3MepeHWid, ABa: TOK MOMAHOro OT-
KNOHeHWs CcTpenku 1u, T.e. HambonbLUnii
(NpesenbHbIiA) TOK, NpU KOTOPOM 'CTPeNka
OTK/IOHAETCA [0  KOHEYHOW  OTMETKU
LUKa/bl, 1 CONPOTMBIIEHNE PaMKX Npubopa
RH. O nepsom napameTpe npubopa 06bI4-
HO rOBOPUT ero LKana. Tak, Hanpumep,
€CMM Ha LWKane HanmcaHo UA (MUKpoawm-
MepmMeTp) W BO3/le KOHEYHON OTMeTKU
WKasbl cTouT yncno 100, 3HauuT, TOK Nos-
HOro OTK/IOHeHWA CTpenku paseH 100 MKA
(0,1 MA). Takoii MPOOP MOXHO BK/KOYaTb
TO/bKO B TY LieNb, TOK B KOTOPOI He npe-
BbiwaeT 100 MKA. Bonblwnii TOK MOXET
noBpeanTb Npubop. 3HaueHre BTOPOro Mna-
pameTpa RH, HeobxoaMMOro npu pacyete
KOHCTPYMPYEMbIX U3MEPUTENbHbIX MNpr6o-
poB, 4aCTO YyKasblBalOT Ha Lkane. [Ans
KOMOUHMPOBAHHOIO M3MEpPUTESTIbHOIO Mpu-
6opa, 0 KOTOpOM 5 6ydy pacckasbiBaTb
B 3TOW Gecege, MOTPebyeTcs MUKpoammep-
MeTp Ha TOK 100 MKA, >KenaTefibHO
C 6OMbLUOWA LIKANOoN, HanpyMep Takoi, Kak
M24. Uem MeHbLUe TOK, Ha KOTOpbIA pac-
cumTaH npuéop, M 6osnblle LWIKana, Tem
TOuYHee GyfeT KOHCTpyMpyeMmblii Ha ero 6a-
3e M3MepuTeNbHbIA Nprbop.

Kak y3HaTb cucTeMy AaHHOro npubopa,
He pa3bupas ero? [na sToro AOCTaTOYHO
B3INIAHYTb Ha YC/OBHbI/ 3HAK Ha LuKase.
Ecam OH n306paXkaeT MOAKOBOOOPa3HbIi
MarHuT C NPSMOYrO/IbHUKOM MeXay ero
no/camu, 3HaUNT, NPUBOP MarHMTO3NeK-
TPUYECKO CUCTEMbI C MOABVDKHOM pam-
Koil. PAaoM ¢ HUM afie 3HaK, YKasblBato-
WMiA NoNoXeHne npmbopa, B KOTOPOM OH
[OMKEH HAxo4muTbCs Npu usmepeHusx. Ec-
N He MNpUAEPXMBATLCA 3TOr0 YKasaHwus,
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TO npmbop OyAeT JaBaTb HETOYHbIE MOKa-
3aHu4.

OTU W HeKOoTOopble [Apyrue YCnoBHble
0603HayeHMsi Ha LWKaiax npubopoB
n3o6paxeHbl Ha puc. 108. Tak, Hanpumep,
npuéop M24, BHelLHeli BUA KOTOPOro Mo-
KaszaH Ha puc. 107 (BBepxy) ABMSETCA MU-
KpoamnepmeTpoM (0603HaueHve UA) wu
paccuMTaH A1 M3MepPeHUst MOCTOAHHbIX
TOKOB He 60nee yem Ao 100 MKA, T.e. Ao
0,1 mA. ConpoTusfeHne ero pamku, cygs
no Hagnucu Ha wkane, 720 Om. LimeHHO
Takol MuKpoamnepmeTp S 1 6yay peko-
MeHJ0BaTb AJ1F TBOEro KOMOWHMPOBAHHO-
ro n3MepuTensHOro npubopa. Ecnu Takoi
MWKpOaMMNepMeTp MCNOMb30BaNiCA paHee
KaK MuiavaMnepmeTp, TO Ha ero Lukane
MOXeT ObITb Hagnmucb MA, KakK amnep-
MeTp-6yKBa A, Kak BONbTMeTpP-0ykBa V.

ELle pa3 nofgyepkmsaro: He3aBMCMMO OT
BHELLHEro BUAa W Ha3BaHWA MeXaHW3Mbl
M NpUHUMN paboTbl MarHWTO3NeKTpUYe-
CKMX MpUOOPOB COBEPLUEHHO OfMHAKOBbI
M OT/IMYAKOTCA OHW OfWH OT APYroro B 0OC-
HOBHOM TOJ/IbKO TOKamu, Mpu KOTopbIX Vx
CTPENKN OTKIOHAKTCA Ha BCHO  LUKay.

Ecnn  MarHWTO3neKTpUYeCKnii  npubop
MCNOMb3YIOT AN U3MEPEHUs CpaBHUTEb-
HO 60/1bLLINX TOKOB, Hanpumep
B amrepmeTpe, napalieflbHO pamke npu-
COeAVHAIOT Pe3ncTop, HasblBaeMblii LUYH-
ToM (puc. 109,a). ConpoTuBfeHWe LWyHTa

O — 10

a) 6) B) n n e)
Puc. 108. YcnoBHble 0603HAYEHUA Ha LUKanax
N3MepuTeNbHbIX NPUOOPOB:
a-MarHUTO3IEKTPUYECKN NpUGOpP C MOABWK-
HOW pamKoii; 6-Mpubop A1 U3MepPeHUst Mo-
CTOSAHHOrO TOKa; B-pabouyee MNOMOXeHWe Npu-
6opa ropusoHTanbHoe; r-paboyee MNOAOXKeHWE
npnbopa BepPTUKA/IbHOE; A-MEXXAY KOprycoMm
N MarHUTO3/IEKTPUYECKOA CcUCTeMO npubopa
HanpsbkeHWsi He [AO/DKHO npeBblwatb 2 KB;
e-KJlacc TOYHOCTWU npubopa, NPOLEHTbI

PA

+ —
a)
R PA
+ -
6)

Puc. 109. Moaknto4veHWe LWyHTa ¥ 406aBOYHOI0
pesncTopa K 3/1eKTpou3mMepuTesibHOMY nNpuéopy
PA



Rm nogbupatoT Takmm, YTO6bI Yepe3 Hero
Llen OCHOBHOW TOK, a u4epe3 U3Mepu-
TeNbHbIA Npubop PA-TONLKO YacTb n3me-
psemoro Toka. Ecnm u3 Takoro npubopa
YOANUTb LWYHT, TO NpefenbHbliA TOK, KO-
TOpbIi  MOXHO 6ygeT WM  U3MepATb,
YMeHbLUNTCS. B TOM cfiyyae, Korga marHu-
TO3/1EKTPUYECKA  Npnbop  MCMONb3yIoT
B BO/IbTMETPE, NOC/Ief0BaTe/IbHO C €ro Ka-
TYLLUKOV BK/IOYAOT A06aBOYHbIV pe3ncTop
Rfl (puc. 109, 6). STOT pe3ncTop orpaHUYm-
BaeT TOK, MPOX0OAALMiA Yepe3 npubop, no-
Bblllas 06LLee CONPOTUBIEHME Mpurbopa.

LUyHTbl M [06aBOYHbIE PE3UCTOPLI MO-
ryT HaxoOuTbCA KaK BHYTPU KOPMyCOB
NnproopoB (BHYTPEHHUWE), TaK N CHaPYXK
(BHeWwHwe). UTo6bI amnepmeTp, MUINaM-
nepMeTp WM  BONLTMETP  MNPEBPATUTH
B MUKpOaMMepmMeTp, MHOrga [OCTaTOYHO
M3bATb W3 Hero LWYHT WU [OMNOSHK-
Te/bHbIA pe3ncTop. VIMeHHO Takoii, ObiB-
Wwunii B ynoTpebneHun npubop MarHWTo-
ANEKTPUYECKOI CUCTEMbI MOXKET OKa3aTbCs
B TBOEM pacropseHun. W ecnn ero oc-
HOBHble napameTpbl 1u 1 RH Hen3BecTHbI,
TO W3MEPUTb WX Mpugetca camomy. [ns
3TOro NoTpebytoTCs: ranbBaHUYECKWIA 3ne-
MeHT 332 unn 343, 06pasLoBbIii (T.e. Kak
6bl 3TA/IOHHbLIA) MUANMAMIEPMETP Ha TOK
1-2 MA, NepeMeHHbI pPe3ncTop CoNpoTHB-
neHvem 5-10 KOM M MOCTOSIHHBIA  pe3u-
CTOp, COMPOTMB/IEHWE KOTOPOro Hafo pac-
cumTatb. [OCTOAHHBIN pesncTop (HasoBem
ero 06aBOYHbIM) HYXXEH A/151 OrpaHNYeHUs
TOKa B M3MEPUTE/IbHO Lienn, B KOTOPYIO
Oypelwb BKIOYaTb HEW3BECTHbLIA MpUBOP.
Ecnm Takoro pesucrtopa He OyzeT, a TOK
B M3MEPUTENIbHOM Lieny OKaKeTCA 3Hauu-
TenbHO 60fblle TOKa 1M NpoBepseMoro
npubopa, TO €ro CTpenka, PesKo OTK/O-
HUBLLMCL 3a Npefenbl LKaibl, MOXeT no-
FHyTbCA. ECIM TOK OYeHb BENMK, TO MOXeT
JaXe cropetb 0OMOTKa pamKu.

ConpoTuBeHne [06aBOYHOIO Pe3ncTo-
pa paccuuTai, nonb3yacb 3akoHOM Oma.
BHavane, gna cTpaxoBku, nonarai, 4to 1u
MpoBepsieMOro npuéopa He MpeBbILLaeT
50 MKA. Torga npu Hanps>KeHNUU UCTOYHK-
Ka nutaHus 1,5 B (oAuH 3nemeHT) cornpo-
TWBMIlEHVe  3TOMO0  pesucTopa  A0SHKHO
6biTb okono  30kOm  (R=UI/I,, =
=15 B/0,05 MA = 30 KOm).

MpoBepsiemblii M3MepUTENbHBIA NPU6OP
PAnM,  06pa3uoBbIA  MWUIIMAMMIEPMETP
(PAQ), mepeMeHHbIA PerynMpoBOYHOI pe-
3ucTop Rp 1 go6aBouHbIii pesuctop Rfl co-
e[ViHV1 MOC/efloBaTeNbHO, Kak MokKasaHo Ha
puc. 110. MMposepb, HET NN OLIMOOK B MO-
NAPHOCTN COEAWHEHWS 32)KMMOB NpU60-
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pos. [BMXOK pe3nctopa Rp nocrasb B Mo-
NOXXeHWe HamboMblUero  COMpOTUBNEHNS
(Mo cxeme-B KpaiiHee HWKHEE) N TOMbKO
nocne 3TOr0 BKKOYal B UeMb 3/1EMEHT
G-cTpenku 06omx NprbopoB AOMKHbI OT-
K/TOHUTBCA Ha Kakoi-To yron. Tenepb Mo-
CTeneHHO yMeHbLLUai BBeAEeHHOe B Lienb COo-
MPOTWB/IEHNE MEPEMEHHOI0  pe3ncTopa.
Mpn aTOM cTpenku npnbopoB 6yayT Bce
6osiee yoanaTbCA OT HYNEBbIX OTMETOK UX
LWKan. 3ameHss [06aBOYHbIA pesncTop Ril
pes3ncTopamMmy MeHbLUEro HOMUHaNa W un3-
MEeH$ISl COMPOTUB/IEHNE MEPEMEHHOrO pesu-
cTopa, Aobelica B Lenu Takoro Toka, npu
KOTOPOM CTpe/iKa NpoBepsemMoro npmoopa
YCTaHOBWTCS TOYHO MPOTWB KOHEYHOI OT-
MeTKMN LUKanbl. 3HaueHWe 3TOro TOKa, OT-
CYMTaHHOe MO LUKase 06pasLoBoro MuJsi-
NvavnepMeTpa, 1 byget napametTpom RH,
T.e. TOKOM MOJIHOTO OTKNOHEHUA CTPENKU
Hen3BecTHOro npuéopa. 3anomHu ero 3Ha-
YeHwe.

Ternepb M3MePb COMPOTUBIIEHNE PaMKM.
CHavana, Kak U npu M3MepeHUn napame-
Tpa R,, nepemeHHbIM pesuctopom Rp
YCTaHOBW CTPenKy NpoBepsemMoro npuéopa
Ha KOHEYHYI0 OTMETKY LLKa/bl U 3aruLum
nokasaHune o6pasLoBOro MuIInaMnepmeT-
pa. [ocne aToro nofkMoUN napanesnbHo
NpoBepsieMOMy NMPMOOPY MEPEMEHHBIV pe-
3uctop conpoTtmeneHns 1,5-3 kOM  (Ha
puc. 110 oH nokasaH LUTPUXOBLIMU JINHUSA-
MU 1 0603HayveH Rm). Moabepu Takoe ero
COMpPOTUB/EHME, YTOBbI TOK uepe3 Mpose-
pseMbllii Npnbop PAI yMeHbLUNACS BABOE.
Mpn aTom o6Lyee CONpoTUB/IEHME LEnK
YMEHBLUNTCA, 8 TOK B Hell yBeninmuutca. Pe-
3ucTopoM Rp ycTaHoBM B Lenu (No mus-
NamnepmeTpy) HayaslbHbIA TOK U TOYHee
nosbepy COMPOTUBNEHWE pe3ucTopa Rm,
[061BasACb YCTAHOBKM CTPENKY MUKpOoam-
rnepmeTpa TOYHO MPOTUB OTMETKM MOJO-
BUHbI WKanbl. [MapamveTp R,, TBOEro mwu-
KpoamrepmeTpa byaeT paBeH COMpPOTUBJIe-
HWIO BBEAEHHOM YacTu pesuctopa Rm:

\

Rw o e ey
r{!}-ﬂ
PAo ]
(A | B )\
F)= &)=
o |,
Re e P27
RA
| e |

Puc. 110. Cxema u3MepeHUs napameTpoB 1N n
R,, cTpenoyHoro npubopa
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V3MepuTb 3TO CONPOTMBNEHWNE MOXHO OM-
METPOM.

Tenepb NOroBOPMM O TOM, KaK MarHu-
TO3MIEKTPUYECKUI A NPMBOP NpUCMIOCoOUTL
NS U3MEpPeHNs1 pasHbIX 3HAYeHUIA TOKOB,
HamnpsHKEHWIA, COMPOTUBEHNIA.

MWINNAMIIEPMETP

Ha npakTuke Tebe npugeTca n3mepatb no-
CTOAAHHbIE TOKM B OCHOBHOM OT HECKO/lb-
Kux gonei munnnamnepmeTpa 4o 100 mA.
Hanpumep, KOJMNEKTOPHbIE TOKM TpaH3u-
CTOPOB KacKafoB YCW/EHMA pafmoyacTo-
Tbl W KackafoB NpeABapuTeNlbHOro ycu-
NEeHNs 3BYKOBOW 4acTOTbl MOryT COCTaB-
nate npumMepHo ot 0,5 go 3-5 MA, a Toku
ycunmtenei MOLLHOCTM fjocturatb
60-80 MA. 3HauuT, YTOOLI N3MEPATL CpaB-
HUTENbHO HEBOMbLUME TOKW, HYXXEeH Mpu-
60p Ha TOK 1u He 6onee 1 MA. A pacluu-
pUTb Npesenbl N3MepseMbIX TOKOB MOXXHO
nyTeM TMpPUMEHeHWUs LWyHTa (CM. puC.
109, a).

ConpoTuBneHNe LLYHTa MOXHO paccyu-

TaTb MO Takoi qopmyre:

Kw = 1nKn/(lvrnax  1n)>

roe lutax-Tpebyemoe HanbonbLUuee 3Haue-
Hue n3mepsieMoro Toka, MA. Ecnu, Hanpu-
mep, 1M=1 mA, R,,=1000m, a Heobxo-
Anmblii TOK 1nwax = 100 MA, To Rm gomk-
HO ObITb: Kuw = 1lnKun(lutax-1m) =
= 1-100/(100- 1)% 1 Owm.

Takum MunanaMnepmMeTpoM MOXKHO U3-
MepsiTb  TOKM: 6e3 LWyHTa-go 1 MA,
Cc wyHTOM-go0 100 MmA. Tlpn un3mMepeHun
Hambonblwero Toka (go 100 MA) uepes
npubop OyfeT Teyb TOK, He MpeBbiwalo-
wmin 1 MA, T.e. ero cortasd 4acTb,
a 99 mA-yepe3 LWyHT. Jlyywe, oAfHako,
MMeTb elle OAWH npefen U3MepeHWiA-go
10 MA. 3TO ans Toro, 4UTobbl 6onee TOY-
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Puc. 111. MunnnamnepMeTp C YHUBEPCA/IbHbIM
LUYHTOM
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HO, YeM no wWwkane 100 MA, MOXHO 6b1/10
OTCYUTBLIBATb TOKWU B HECKO/IbKO MUIMAM-
rnep, HarmpyMep KOJINIEKTOPHbIE TOKW TpaH-
3/CTOPOB BbIXOAHbIX KAaCKafoB MPOCTbIX
ycunuteneil. B aTom cnyyae v3aMepuTenb
TOKOB MOXXHO MOCTPOUTL MO CXeMe, NoKa-
3aHHOI Ha puc. 111,a. 3gecb ncnonb3yeTcs
YHVBEPCA/IbHbIA LYHT, COCTaB/IEHHbIA U3
TPexX MPOBOMQUHbIX pesncTopoB R1-R3,
NMo3BONAIOLLMIA YBENNUUTL NPeAensl U3me-
peHnii Munamamnepmetpa B 10 1 100 pas.
W ecnn Tok 1M1= 1 MA, TO, NPUMEHMB K He-
My TakOR LUYyHT, CyMMapHOe COnpoTuBIe-
HWE KOTOPOro [O/HKHO ObITb 3HAYNTENbHO
6onbwe R,,, NpMbopomM MOXHO Byner un3-
MepPATbL MOCTOSAHHbIE TOKWN TPeX Mpefesos:
0-1 vA, 0-10mMA n 0-100 MA. 3axum
«— O6L,.»-06WmMiA ana Bcex npegenos
n3mepeHuiAi. UTobbl y3HaTb M3MepseMblii
TOK, Hago TOK, 3ahMKCMPOBaHHLIN CTpes-
KO npmbopa, YMHOXWTb Ha YMCNEHHOe
3HayeHVe Koah(uLMeHTa BO3/le COOTBET-
CTBYIOLLErO 3aXMMa. A TMOCKO/MbKY TOK
1/ npubopa wu3BeCTeH, TO BO3/1E 3aXK-
MOB BMECTO MHOXMWTenein « X 1», « x 10,
« X 100» MOXHO HanucaTb NPefesibHo u3-
MepsemMble TOKW. [ina Hawero npumepa
3T0O MOryT 6bITb  Hagnucu:  «1 MAy,
«10 MA», «100 mA». bonee noapo6HO
0 pacyeTe YHMBEPCASbHOro LUYHTa S pac-
CKaxy eLle B 3TOl becepe.

LLyHTbI M3rOTOBAAOT 06bIYHO U3 MPO-
Bofa, 06nafatoLLero BbICOKUM COMPOTUB-
NEHNEeM-MaHraHNHa, HUKeMHa WKW KOH-
CTaHTaHa, HamaTblBas MX Ha KapKacbl W3
M30NALMOHHBIX  MaTepuanoB. Kapkacom
WYHTa MuUAAMamnepMeTpa MOXeT O6biTb
reTMHakcoBas nnaHka AAnHON YyTb 60/b-
LUe pacCTOfHMS MEeXAy 3aKumamy npuéo-
pa (puc. 111,6). BeiBogamMu WyHTa U 0TBO-
[lamMmn ero cexkuuii cny>kat OTPe3KU MefHo-
ro npoBOAa, YKPEr/eHHble B OTBEPCTMAX
B nnaHke. OT HUX WAyT NPOBOLHVKU
g BXOAHbIM 3aXMMam (M1 rHe3gam) npu-

opa.

OueHb BaXXHO 006eCnevnTb HaAeXHOCTb
KOHTaKTOB B CaMOM LUyHTe. Ecim B Hem
MOSBATCS NJIOXOE COeAUHEHWE UMK 06pBIB,
TO BECb M3MepPseMbli TOK MOMAET depes
npruéop, U OH MOXET WUCMOPTUTHCS.

W elue ogHO 06s13aTenbHOe TpeGoBaHUe:
B U3MepsieMyt0 Lienb [O/MKEH BK/IHOYATHCA
WYHT, K KOTOPOMY MOAK/HOYEH MUAIMAM-
NepMeTp, a He Hao0bopOT. VHaye n3-3a Ha-
PYLUEHWS KOHTaKTa Mexay 3aXuMamu
npruéopa 1 LIYHTOM 4epe3 Mpubop Takke
MoIALeT BECb U3MEPSEMbIA TOK U OH MOXET
TaKKe BbIATU U3 CTPOS.



BOJ/IbTMETP

O npurogHocTM BOSILTMETPA A4J1F 13Mepe-
HUA HanpsKEHUA B TeX WA WHbIX Lensx
PafAyOTEXHNYECKOrO YCTPOIACTBA CyAAT Mo
€ro BHYTPEHHEMY WK, YTO TO >Ke CaMoe,
BXO4HOMY  COMPOTUB/EHUIO,  KOTOPOE
CK/aflbIBAETCA M3 COMPOTMB/IEHUSA PaMKu
CTPenoYyHoro npubéopa v COMpPoTUBNEHUA
[06aBOYHOr0 pesucTopa. Tak, Hanpuwmep,
ecnm RH npubopa 800 Om, a conpoTuBne-
HWe [06aBOYHOIO pe3ncTopa Ha npepene
N3MepeHnii, ckaxxem 3 B, paBHO 2,2 KOwM,
TO BXOJHOe COMPOTWB/IEHNE BOJILTMETPA
Ha 3TOM Mpefdene uW3MepeHwii  6ygeTt
3 kKOm. [ns Apyroro npegena M3mepeHui
[aHHble [06aBOYHOr0 pesncTopa 6GyayT
OPYrMMU, a 3HAYUT, U3MEHUTCA W BXOLHOe
COMPOTUB/EHNE BONbTMETPA.

Yallle, ofHaKo, BOMILTMETP OLEHWBAIOT
€ro OTHOCUTE/IbHbIM BXOAHbIM COMPOTMB-
NIEHWEM, XapaKTepusyroLmMm OTHOLLIEHWe
BXOAHOr0 COMpoTuB/eHNs npubopa K 1 B
M3MEPSEMOrO  HanpsbkeHus,  Harpumep
3kKOM/B. 310  ypo6Hee: BXOAHOE
CONPOTWMBNEHNE BONbLTMETPA Ha pPasHbIX
npefenax W3MepeHWin pasHoe, a OTHOCU-
TeflbHOe BXOAHOE COMpPOTWBMEHWE MO-
CTOfiHHOE. YeM MeHbLle TOK U3MepuTesb-
Horo npubopa 1M,  MCMOMb3yemMoro
B BO/IbTMETPE, TeM 6onbLLUe 6yaeT OTHOCU-
Te/bHOe BXOAHOE COMPOTUB/IEHME BOJ/bT-
MeTpa, TeM TOYHee OyAyT MPOM3BOAMMbIE
UM 13MepeHus.

[ns MHOrMX TBOWMX M3MepeHuid rogmTes
BO/IbTMETP C OTHOCWUTESNIbHBIM BXOAHLIM
COMpOTMB/IEHMEM He MeHee 1 KOM/B. Ong
6oree e TOUHbIX U3MEPEHUIA HanpPsXKEHWI
B LIenax TPaH3UCTOPOB HYXeH 6osiee BbICO-
KOOMHbIA BOMIBTMETP. B TPaH3MCTOPHbIX
KOHCTPYKLUMAX MPUXOAUTCA U3MepATb Ha-
MpsbkeHve OT fJoneli BOAbTa A0 HEeCKO/b-
KVX [ECATKOB BOJSIbT, & B /IaMMOBbIX eLle
6onbwe.  oatomy  ofHOMpeAeNbHbIN
BO/IbTMETP Heyo6eH. Hanpumep,
BO/IbTMETPOM CO LIKas1oi Ha 100 B Henb3s
TOYHO U3MEPUTL faxe HanpsxeHue 3-5 B,
TaK Kak OTK/IOHEHWe CTPenku Moay4mTcs
Masio3aMeTHbIM.  BonbTMETPOM  Ke  CO
Wwkanoii Ha 10 B Henb3s n3MepsATb 6osnee
BbICOKME HanpskeHusa. [MoaToMmy Tebe Hy-
XeH BONbTMETP, MMeloWwunii XoTa 6bl Tpu
npegena M3MepeHuii.

Cxema Takoro BO/SIbTMETPa MOCTOSHHO-
ro ToKa rnokasaHa Ha puc. 112. Hanuuwne
Tpex [o6aBoyHbIX pesucTopoB RI, R2
” R3 CBMOETENLCTBYET O TOM, YTO BOJIbT-
METP WMeeT TpW npedena W3MepeHUiA.
B paHHOM cnyyae nepsbiii mpegen 0-1 B,

8%

BTopoii 0-10 wm Tpetuin  0-100 B.
ConpoTvBneHre MHOO0r0 M3 [J06aBOYHBIX
pe3ncTopoB MOXHO paccuntaTb Nno gop-
Mysie, BbITEKalOLel 13 3akoHa Oma: Ug=
=un/ln- R,,, 3gecb Un—Hanbonbllee Ha-
NPsHKEHVE [JaHHOro npegena W3MepeHUid.
Tak, Hanpumep, ANa npubopa Ha ToK 1n =
=500 mKA (0,005 A) n pamkoii conpoTu-
BneHnem RH =500 Om conpoTuBneHve fo-
6aBoyHOro pesuctopa R1 pgna npegena
0-1 B pomkHo 6bITb 1,5 KOM, pesuctopa

R2 pgna npegena 0-10 B-19,5 kOwm,
pesucTopa R3 ans npegena
0-100 B —-195,5 kOMm. OTHocKTENbHOE
BXO[HOE CONpOTUB/EHNE Takoro

Bo/ibTMeTpa 6yger 2 KOM/B.  O6bI4HO
B BO/IbTMETP MOHTUPYIOT f06aBOYHbIE pe-
3UCTOPbI C HOMUHaNamu, 6M3KMMK K pac-
cuMTaHHbIM. OKOHYaTeNbHO >Ke «MOArOH-
Ky» WX CONPOTWB/IEHWIA NPOM3BOAAT MpU
rpagyvpoBKe BOJIbTMETPA NMyTeM MOAKIIO-
YEHUA K HUM napasinesbHoO WM Nocnefo-
BaTe/NbHO Apyrux pe3vuctopoB. Tak fenaii
N Tbl.

Ho Tebe Hafo M3MepATb He TOJSILKO No-
CTOSIHHbIE, HO W MepPeMEeHHbIE HanpsHKeHUS,
HanpuMep HanpshkeHne CEeTW, HamnpsXXeHWs
Ha BTOPMYHbIX 0OMOTKax TpaHcgopmaTo-
poB. YTob6bl A1 3TOW Lenn npucnocobutb
BO/IbTMETP MOCTOSHHOIO TOKa, ero Hafo
[OMOSIHUTL BbINPAMUTENEM, Mpeobpasyto-
MM MepeMeHHOe HampsiXXeHWe B NOCTOSH-
Hoe (TOYHee, MynbCUPYHOLLEE), KOTOpOE
n ByfeT nokasblBaTb Npuéop.

Bo3moxxHas cxema Takoro npubopa rno-
KasaHa Ha puc. 3. PaboTaeT npubop
Tak. B Te MOMEHTbI BpeMeHH, Korga Ha e-
BOM (N0 CXeMe) 3aKume npubopa nonoxu-
Te/lbHble MOMYBO/HbI NMEePEMEHHOro Harps-
XXeHWs, TOK uaet yepes guog VI, BKtO-
YEeHHbIN [/19 HEro B MPAMOM Harpas/ieHuy,
n fanee 4epes Mukpoamnepmetrp PA-K
npasomy 3axumy. B 3710 Bpems uepes
anod V2 TOK UATU He MOXKET, TakK Kak A1s
TOKa 3TOr0 Harnpas/ieHWs U0 3aKpbIT. Bo

Puc. 112. BosbTMeTp MOCTOAHHOro TOKa Ha
Tpy npegena n3MepeHWUi

Puc. 3. BonbTMeTp rMepeMeHHOro Toka

115



BPEMSA MOJIOXMUTE/bHbIX MOYNepuoLoB Ha
npasoMm 3axume avod VI 3akpbiBaeTcs
W MOMOXWTENbHbIE MOJTYBOJHLI NepeMeH-
HOro HanpsmkeHWs 3aMbIKaloTCA  yepes
avog V2, MMHYS MUKpoamnepMeTp.

[06aBouHbI pesuctop Mg, Kak u aHa-
NOTUYHBIA PEe3NCTOp B BOJILTMETPE MO-
CTOAIHHOTO TOKa, racuT W36bLITOYHOE Ha-
MpshkeHre. PaccumTbIBAKOT ro Tak Xe, Kak
W 4N NOCTOSAHHBIX HarpshkeHWid, HO Mony-
UeHHbIA pe3ynbTaT fenaT Ha 2,5-3, ecnu
BbINpAMUTENb  npubopa  ofHOMoNynepu-
OfHbIA, uam Ha 1,25-1,5, ecnu BbINpAMU-
Tenb npubopa ABYXMOonynepuoaHblii. B Ha-
lWeM npuMepe BbIMPAMUTENb Npubopa
OAHOMONYMEPUOAHLIA, MO3TOMY pe3ynbTar
Hajo fenutb Ha 2,5-3. bosee TOYHO Cco-
MpPoTMB/IEHWe 3TOrO pe3ucTopa noaou-
patoT ONbITHLIM NYTEM BO BpeMms rpagyu-
POBKM LLKa/bl npubopa.

Takum BOSIbTMETPOM MOXHO W3MepATb
M HanpsbkeHue 3BYKOBOM 4acTOTbl A0 He-
CKOJIbKMX Kunorepl.

OMMETP

CyLLHOCTb [eliCTBUA OMMETPa 3aK1o4aeT-
CA B TOM, YTO MpW BKIOYEHUN B LieMb, CO-
CTaBNEHHYIO W3 3MEKTPOU3MEPUTENBbHOIO
nprubopa N NCTOYHUKA MOCTOSHHOIO TOKa,
PEe3UCTOPOB  PasNNyYHbIX CONPOTUBNEHWIA
Wan Opyrux petanei, o6naparolimx ak-
TUBHbIM COMPOTUB/IEHMEM, 3HAYeHMe TOoKa
aToli uenn wu3MeHWTCH. COOTBETCTBEHHO
M3MEHUTCA W YrON OTKIOHEHWS CTPenku
npuéopa.

YT06bI Nlydlle pa3obpaTbca B MpUHLMNe
LeVicTBUS OMMETPa, NPOBeAW TakKol OMbIT.
CoctaBb 13 f1060r0 MUAIMAMNEPMETPA,
6atapen 3336J1 n o6aBOYHOrO pesmcropa
3aMKHYTYHO 3M1EKTPUYECKYIO LieMb, Kak mno-
KazaHO Ha puc. 114,a. ConpoTmBfeHue
[06aBOYHOro pesuctopa noa6epn Tak,
YTOObI CTpenka npubopa OTK/IOHMIACh Ha
BCIO LWKany (paccumtaTtb COMNPOTMBIEHWE

Puc. 114. MpocToii oMMeTp:
a-nonbop fo6aBOYHOro pesuctopa, 6-cxema
npubéopa
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MOXXHO MO TOW >Xe (hopMyne, Mo KOTOPO
Mbl PaccuuTbiBaAM COMNPOTMBAEHUE Aoba-
BOYHOIrO pesuctopa K BONbTMETPY). [1o-
fobpaB [06aBOYHbLI Pe3nCTop, Pasopsu
Lenb-06pa3oBaBLUMECH NPU 3TOM KOHLpbI
MPOBOAHWUKOB 6yAyT BXOLOM MONy4MBLLE-
rocs npocteiiwero ommeTpa (puc. 114,6).
Mogknoun K wynam Rx (Ha cxeme OHK
0603HayeHbl CTPe/ikamu) pPesnucTop He-
60/1bLLOr0  COMPOTUBEHUS,  Hanpumep
10 Om. lMonHoe conpoTvBeHWe Uenu Te-
nepb CTasio 60/bLUe HA COMPOTMBIIEHWE
aToro pesuctopa. COOTBETCTBEHHO W TOK
B Lieny YMeHbLLN/CA-CTPesika npmubopa He
OTKJ/IOHAETCA [0 KOHLA LUKa/bl. 3TO MOJIOo-
XKEHWEe CTPenKn MOXXHO MOMETUTL Ha LUKa-
Nle YepTOYKOW, & OKONO Hee Hanucatb 4uc-
no 10. MoTtom K BbiBOgaM Wx MoOgKIo4m
pesuctop conpotuenieHnem 15 Om. Ctpen-
Ka npubopa OTKMNOHWUTCA elle MeHbLLe.
M 3TO nOMoXeHue CTPenky Ha 'kane
MOXXHO OTMETUTbL COOTBETCTBYIOLLMM HUC-
nom. [anee npvcoefuHaiAi nooyepesHo pe-
31CTOPbI COMPOTMB/IEHMEM B HECKOJbKO
[leCATKOB OM, COTEH OM, KW/I0OM W OTMe-
Yail nosyyaroLyecs B KaXXaom criydae OT-
KMOHeHna cTpenku. Ecnu Tenepb K BbIBO-
[JaM orpagyvpoBaHHOIO TakvM Crnocobom
npocTeiillero OMMeTpa  MPUCOEAVHUTH
Pe3NCTOp HEU3BECTHOrO COMPOTUBIIEHNS,
CTpenka npubopa YKaxeT [JeneHWe Ha
LLIKasie, COOTBETCTBYIOLLIEE COMPOTUB/IEHNIO
3TOro pesuncrTopa.

Korga Tbl Oyfelb 3aMblKaTb BbIBOAbI
Rx HakopoTKo, CTpenka npuéopa AosmkHa
yCTaHaB/MBaTLCA Ha CaMOM NpasBoM fefe-
HUW LWKa/bl. 3TO COOTBETCTBYET «HY/O»
oMMeTpa. Hynb e 6blBLIEr0 MuUInaM-
nepmeTpa B OMMeTpe OyfeT COOTBETCTBO-
BaTb OYeHb OO0/LLLIOMY COMPOTUBIEHUIO,
0003HaYaeMOMYy 3HAaKOM  00-6eCKOHeuy-
HoCTb. HO mMoKasaHMA Takoro omMmeTpa
OyoyT NpaBWIbHLIMU OO TeX Mop, noka He
YMEHbLUUTCA HanpshkeHue 6atapen Berep-
CTBUWe ee pa3pafKW. [py yMeHbLUEHUN Ha-
npsbxkeHus 6atapen cTpenka npubopa yxe
e ByfdeT ycTaHaBnMBaTbCS HA HYNb U OM-
MeTp OyfeT fasaTb HenpasW/IbHble MOKa-
3aHMA. OTOT HeAOCTaTOK J/1Ierko YycTpa-
HAM B OMMETPE MO CXEME Ha puC.
115. 3pgecb nocnegosatesibHO € Mpu-
60poM M [06aBOYHLIM pesncTtopoM R1
BK/IOYEH MepeMeHHbIli pesnucTtop R2, Ko-
TOPbIA CAYXWUT 151 YCTaHOBKW CTPENKu
OMMeTpa Ha Hynb. [Moka 6aTapes ceexas,
B Lienb BBOAWTCA 60/bLUASA YaCTb COMPOTU-
B/eHNA pe3nctopa R2. Mo mepe paspagku
6arTapen COMpoTMB/IEHNE 3TOr0 pe3ncTopa
yMeHbliatoT.  Takum  o6pas3om, nepe-
MEHHbIA pe3ncTop, ABNAIOLLMIACA COCTaB-



HOIA YacTbio [06aBOYHOrO pe3ncTopa, no-
3BONSET MPOW3BOAWTL PErY/IMPOBKY B Lie-
MY OMMeTPa U YCTaHaB/NBaTb €ro CTPenKy
Ha Hynb. Ero 06bIYHO Ha3bIBAOT PE3UCTO-
POM YCTaHOBKVM OMMETPA Ha Hy/b.

ConpoTuBneHe pesncTopa YCTaHOBKY
OMMeTpa Ha HyfMb [O/DKHO COCTaBNATb
1/10-1/8 uvacTb 06Lero CconpoTUB/EHNS
[06aBOYHbIX pe3uncTopoB. Ecnu, Hanpw-
mep, o6Liee [06aBOYHOE COMPOTUB/IEHME
no pacyety JO/MKHO ObITb 4,7 KOM, TO CO-
NMPOTUB/IEHNE MEPEMEHHOro pesnctopa R2
MOXeT 6bITb 470-620 OM, a pesucTopa
R1-3,9-4,3 kOM. Mpy 3TOM Hago6HOCTb
B TOYHOI MOAFOHKE COMPOTMBAEHWUS OC-
HOBHOro A06aBOYHOrO pesncTopa OTMa-
Jaer.

lMonb3oBaTbCA  OMMETPOM  HEC/IOXKHO.
Beskuii pa3 nepes M3MepeHUsMU CTPeSKy
OMMeTpa Haf0 YCTaHaB/MBaTb Ha Hy/b,
3aMKHYB HAKOPOTKO LWynbl. 3aTem, Ka-
cascb LlynamuM OMMETpPa BbIBOLOB pe3u-
CTOpPOB, BbIBOLOB OOMOTOK TpaHCc(opma-
TOPOB WM [pYrux feTaneid, onpefenstoTt
NX COMPOTMBAIEHUS MO rpPajyvpOBaHHOM
wkane. C Te4eHWeM BPEMEHMN CTpPesiKa npu-
6opa He OyfeT yCcTaHaBNMBATbCA Ha HY/lb.
3T0 yKaxeT Ha To, YTO HaTapes paspagu-
Nnacb M ee HY)XXHO 3aMeHUTb HOBOIA.

OMMETPOM MOXHO M0/b30BaThCA Kak
YHUBEPCANTbHbIM  MPOBHMKOM, Hanpumep,
MPOBEPUTb, HET /I 0BPBLIBOB B KOHTYPHbIX
KaTyllkax, 0O6MOTKax TpaHcjopmaropa,
BbIACHWUTb, He 3aMbIKAOTCA /I KaTYLLKK
1M 06MOTKM TpaHcopmaTopa Mexay Co-
6oii. Mpy NnomoLLM OMMETPa NErKo HaliTu
BblBOZbI OOMOTOK TpaHcgopmaropa u no
COMPOTUB/IEHWNIO CYAWUTb 00 WX HasHaue-
HUM. OMMETPOM MOXHO MPOBEPUTL, He
obopBaHa /M HUTb Hakana famnebl, He Co-
eAVHAIOTCA NN MeXay C060i 3neKTpoabl
Namnbl, OLEHWBATb Ka4yecTBO  AMOAOB.
C nomoLlblo OMMETPa MOXHO TaKxke
onpefensTb 3amMblkaHWsi B MOHTaXe Ww
MeXxay o6knafkaMy KOHAeHcaTopa, Ha-
LEeXHOCTb KOHTaKTHbIX coeAnHeHUIA
N MHOroe Jpyroe.

3anomHu, Kak BefeT cebs OMMETP npw
UCMbITaHWK KOHAEHCATOPOB. Ecin wynamm
MPUKOCHYTBLCS K BbIBOAAM KOH[EHCATOpa,
CTpesika Npruéopa OTKIOHWUTCS U celiuac xe
BO3BPATUTCS B MOMIOXKEHUE OYEHb BOJIbLLIO-
ro COnpoTVBNEHUS. DTOT «BPOCOK» CTPes-
KM, MOJTyyatoLniics 3a CUET TOKAa 3apsiaKu
KOHfeHcaTopa, 6yaeT TeM GOMbLUMM, YeM
6o/blle eMKOCTb KOHAeHcaTopa. Mpu wc-
MbITAHUWN KOHAEHCATOPOB Masloi eMKOCTM
GpOCKM TOKa /rak Masibl, YTO OHU He3a-
METHbI, TaK Kak 3apsiiHbliA TOK TaKUX KOH-
[EHCATOPOB HUYTOXHO Masl. Ecnv npu uc-
MbITAHUM KOHZEHCATOpa CTPe/ika OMMeTpa
OTK/OHSIETCS A0 HY/S, 3HAYWUT, KOHAEHCa-
TOp Npo6uT; ecnn ke OMMETP Moc/ie OT-
K/OHEHWSI CTPESKU OT TOKa 3apsifKu noka-
XKET HEKOTOpPOE COMPOTMB/IEHWE, 3HAYWT,
KOHZEHCATOP VIMEET YTEuKy.

MWNNTMAMIIEPBOJ/IBTOMMETP

Tbl, KOHeYHO, 06paTu/i BHWMaHWE Ha TO,
yto B MWIIMAMNepMeTpe, BONbTMETPE
M OMMETpPE, 0 MpuHUMNe paboTbl KOTOPbIX
A pacckasan, WCMob30Ba/IMCb Of4HOTMN-
Hble CTpenoYHble npubopbl. HeBOMIbLHO Ha-
npaLLnBaeTCca BOMPOC: Hefb3f NI BCE 3TO
00beAVHUTL B OAHOM KOMOWHMPOBAHHOM
n3mepuTenbHOM npubope? MoxHo. Mony-
4yMTCA MUINAMMNEPBO/IbTOMMETP-NPUGOP
4NS n3MepeHus TOKOB, HamnpsXKeHWin u co-
MPOTUBEHWIA.

MpuHUMNUanbHas cxema BO3MOXHOIO
BapuaHTa Takoro M3mMepuTensHOro nNprnbo-
pa wu3obpaxeHa Ha puc. 116. TMpubop
06beauHAeT B cebe  LueCTUNpeAenbHbIA
MWUIMamnepmeTp nocTosHHoro Toka (0,1,
1, 3, 10, 30 1 100 MA), wecTnnpesenbHbIi
BO/IbTMETP NOCTOSHHOro Toka (1, 3, 10, 30,
100 »n 300 B), ogHoOMpeaenbHbIA OMMETP
M NATUNPELENbHbIA BOMbTMETP NepemeH-
Horo Toka (3, 10, 30, 100 » 300 B). 3a-
XUM  «— O6LL.», K KOTOPOMY MOAK/IO-
YaloT OAWH W3 N3MEepPUTENbHBIX LLYMOB,
ABNAETCS 0OLUMM A1 BCEX BUAOB M3Mepe-
HUiA. Tprbop nepekoYaloT Ha pasHble
BUAbl U Mpesenbl U3MEPeHW nepecTaHoB-
KOM BWJIKW BTOPOIO LLyNa: Npy U3MepeHun
MOCTOAHHOINO TOKa-B rHe3ga X13-X18,
Mpy  U3MepPeHUM MOCTOAHHLIX HampsKe-
HUIA-B rHe3ga X7-X12, npu v3MepeHnm
COMPOTMB/EHWIA-B THe340 X6, Npu n3me-
PEHUW NEPEMEHHbIX HarpsHKeHW-B rHes-
fa XI-X5. Tlonb3yacb npubopom Kak
MUANNAMMIEPMETPOM MNOCTOAHHOrO TO™a,
Hafo Ha Bcex npegenax, kpome 0,1 MA, 3a-
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Puc. 116. Cxema MunnuamnepsosibTOMMETPa

MKHYTb  KOHTaKTbl  Bblkioyatens Sl
YyToObl K LWYHTY AW MNOAKNMOUUTL MU-
KpoamnepmeTp PAL.

ConpoTMBNEHNS PE3NCTOPOB W Npefaerbl
M3MEPEHUiA, yKasaHHble Ha puc. 116, co-
OTBETCTBYIOT MWKPOAMMepMeTpy Ha TOK
1n=100MKA C COMPOTMBNEHNEM pPaMKMN
Mn=720 Om. [Ona MUKpPOaMMepMeTpOB
C MHbIMK napameTpamu 1 n R,, conpoTu-
B/IEHNS PE3NCTOPOB NS TEX XKe Mpefesios
M3MEPEHWIA NPUAETCS nepecynTaThb.

YacTb npubopa, OTHOCAWAACA TOMbKO
K MWIIMamnepMeTpy MOCTOSHHOIO TOKa
(WA ), cocTtouMT W©3 MUKpoamnepmeTpa
PAl, Bbikmoyatend S1, pesucTopos
R14-R18, o6pasytowmx wyHT RIU, rHe3g
X13-X18 v 3axmnma «-O6L». Ha no6om
npegene W3MepeHnin uepes MUKpoamnep-
METP TeYeT TOK, He MPEBbILLAIOLWMNIA MaK-
CUMaNbHbIA TOK.

MpUMEHUTENBHO K MUKPOaMMnepmeTpy,
1CNO/Mb30BaHHOMY B OMWCHIBAEMbIM KOM-
OGWMHMPOBAHHOM M3MepUTENLHOM NPUGOPE,
A pacCcKaxy 0 pacyete LWyHTa Rw 1 cocTa-
BNAOLLMX ero pesucrtopos R14-R18. [nda
3TOrO MepBblil, HAVMEHbLLUWIA Npeaen n3mMe-
peHwin ¢ wyHToM (1 MA) 0603Hauum 1ML,
BTOpOM (3 MA)-1M2, TpeTuit (10|V|A) -1ns,
‘-IeTBeprII/I (30 mAJ-I~, nsToii, HaM60b-
wuii (100 MA)-11,

CHavana Hafo onpegenuTb o06Liee co-
NPOTUB/IEHWE LUYHTA NEPBOro npejena us-
mepeHunii 1Ml no Takoi gopmyne:

Rm = Rn/(liu [ - 1) = 720/(1/0,1 - 1) =
=80 Om.

Mocne 3TOro'MOXHO NPUCTYNUTL K pac-
YeTy COCTaB/IAIOLLMX ero pe3ncTopoB, Ha-
unHas ¢ pesuctopa R18 HamGosnbLiero
npesena namepexunin 145 (go 100 mA), B Ta-
KOM MopsifKe:
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R18 — (1ufn5) (Rm + Rn) —
= (0,1/100) (720 + 80) = 0,8 Om;

R17 = (iAW) (Rm+R,) - RI8 =

= (0,1/30) 800 — 0,8 = 1,87 Om;

R16 = uAn3) (Rm + R,) - R17 - R18 =
=(0,1/10) 800 — 1,87 — 0,8 = 5,33 OMm;

R15 = (1uAn2) (Rm + RH) — R16 — R17 -
- R18 =(0,1/3)800 - 5,33 - 1,87 - 0,8 =
= 18,7 Owm;

R14 = ngl) (Riu+ RH) — R15 — R16 -
-R1 —(01/1)800—187 533 -
-1,87-0,8 =53,3 Owm.

Tak MOXHO paccumTaTtb LWYHT U 414
MWKpoamnepmeTpa ¢ Apyrumu napametpa-
MU 11 1 Wu, nogctaBnag ux 3HauYeHWUs
B 3TN Xe (hopMy/ibl.

Ternepb 0 BONbTMETPE MOCTOAHHOIO TO-
ka V_. B aTy yacTb npubopa BXOAWUT TOT
Xe Mukpoamnepmetp PAL, pno6aBouyHble
pesuctopel R8—R13, rHesga X7 — X12
N 3KUM « — OO6LL.» (KOHTaKThbl BbIK/OYa-
Tens Sl PasoOMKHYTbI, UTOObl MMKpOAM-
nepMeTp OTK/IIOUUTL OT LIYHTa). Kaxaplid
npeaen MMeeT CamoCTOSITe/bHbIA f06a-

BOYHbI  pe3ucTop: Re-gna npegena
«1 B», R9-ftna npegena «3 B», R10-an4
npegena  «10 B», RIl-gna  npegena

«30B» n 1.4. C pacyetoM [06aBOYHbIX
pe3nCcTopoB Thbl YXe 3HAKOM.

Crepytowjas 4actb nprGopa-oAHomMpe-
fJenbHbii ommeTp fl. B Hero Bxopat: mu-
Kpoamnepmetp PAL, pesnctopsl R6 n R7,
anemeHT G1, TrHe3g0 X6 K1 32KAM
«-O06LL». CoeauHN MbIC/IEHHO THe3do0 X6
C 3akumom «-Ob6u». ObpasyeTca 3amK-
HyTas uenb (Takas e, Kak Ha puc. 115),
TOK B KOTOPOW 3aBUCUT OT HampsKeHWs



MCTOYHMKA MuTaHns Gl ommeTpa, CyMm-
MapHOro COMPOTUB/IEHNA Pe3nNCTOPOB RG6,
R7 v conpoTuBfieHns pamMKn MUKpoammnep-
meTpa. [leped w3MepeHMeM CONPOTMBIIE-
HWA Pe3ncTopa WM y4yacTka Lenu nsMepu-
Te/lbHble LLYMbl 3aMbIKAOT U PE3UCTOPOM
R6 «YcT.O» cTpenky npubopa ycTaHaBn-
BAlOT TOYHO HA KOHEYHOE [Je/eHne LUKalbl,
T. e Ha HyNnb OMMeTpa. Ecnm cTpenka npu-
6opa He [OXOAWUT A0 HyNs OMMeTpa, 3Ha-
UnT, HEOOXOAMMO 3aMEHUTb €ro UCTOUHUK
nutaHua. CymMMapHOe COMpoTWB/IEHVE pe-
31UcTopoB R6 1 R7 BbIGpaHO TakvM, YTOObI
Mpu HanpsHXXeHMM UCTOUYHUKA MUTaHUA OM-
mMetpa 12-15B B UenM MOXHO 6bl1o
YCTaHOBUTb TOK, PaBHbli TOKYy 1M Mu-
KpoamrepmeTpa.

TakvuM OMMETPOM MOXXHO U3MepsTb CO-
npotme/ieHne npumepHo ot 100-150 Om
[0 60-80 kOm.

B BONLTMETP nepemeHHOro Toka V-~
BXO4AT: MUKpoamnepmeTp, auoast VI
n V2, pobaBoyHble pesuctopbl R1-R5,
rHesga XI-X5 n 3axkum «-O6uw». Pac-
CMOTPMM [Ns MpuvMepa Lenb npejena us-
mepeHwidi 3 B. lMpu nogknoyeHun un3me-
puTenbHbIX Wynos (rHe3go X1, 3axum
«- O6LL.») K UCTOYHUKY MEePeMEeHHOro ToKa
HanpsbkeHvem o0 3 B TOK maeT yepes fo-
6aBouHbIi pe3ucTop R1, BbiNpaMAseTcs
avogom VI u 3acTaBnfeT CTpenky Mu-
KpoamnepmeTpa OTK/IOHWUTLCA Ha Yron, co-
OTBETCTBYHOLLUMIA 3HAUYEHUIO BbINPAMIEHHO-
ro toka. Tak pa6oTaeT npuoop u Ha
Apyrvx npegenax W3MepeHWi, pasHuua
VWb B CONPOTUBNEHNAX [O6ABOYHBIX pe-
3uctopos. Posb anoga V2 BcnomoraTe/ib-
Haa: Nponyckatb Yepes cebd oTpuLaTenb-
HYIO MONYBOJIHY HAamNPsHXXeHUs, MUHYS MU-
KpoamnepmeTp. Ero, B npuHuuMne, Moxet
W He BblTb, HO TOrAa MPU 3HAYMTE/bHbIX
M3MepAEMbIX HaMPSXXeHUAX oTpuLaTesb-
Has MoJlyBO/IHA MOXET npobutb aunog VI
W BOMIbTMETP MEPEMEHHOrO0 TOKa BbINAET
U3 CTpoS.

[na mMyvkpoamnepmeTpa ¢ ApyruMun na-
pameTpamn v n RH gob6aBouHble pesu-
CTOpbl paccunTbiBal TakK Xe, Kak pesu-
CTOPbl A1 M3MEPEHW Hanps>KeHWin no-
CTOSIHHOTO TOKa, a 3aTeM MOoJyYeHHble
pe3ynbTaTbl pasfeny Ha KoapuuUmMeHT 2,5.

KopoTko o BbiGOpe NpeaesnoB u3Mepe-
HWiA. HanbosbLuasi NorpewHocTs n3mepe-
HWUA TOKOB 1 HanpshXeHWiA MonyyaeTcs npu
OTCYeTe M3MepseMbIX BE/IMYMH Ha MepBoi
TPETM YacTu LWKanbl. [Mo3TOMYy, BbIGMpas
npegenbl  M3MepeHuWid, Bcerga CTPeMuchb
K TOMY, 4T00bl MepBblii (HaMMEHbLUWIA) U3
HUX 3axBaTbiBa/l MEPBYIO TPeTb LUKasbl
BTOPOro npefena, BTOpPOW npegen-nep-

BYIO TpeTb LUKa/bl TPeTbero npegena
W T.4. B 3TOM OTHOLLEHUW YAO6HBLIMK AN1S
M3MEPEHMIA MOXKHO cumTaTb npegenbl: 0—1,
0-3, 0-10, 0-30, 1-100. WmeHHO 3TU
npegensi |/|3|\/|epeH|/||‘/’| TOKOB W HanpsbkeHuii
BbIOpaHbl 419 PeKOMeHLyeMoro Tebe KoM-
6VHMPOBaHHOTO npubopa.

Ho 3TO He 3HauuT, YTO TO/SIbKO TakMMm
LO/MKHbI - 6bITb  Npefenbl  U3MEPEeHUIA.
C y4eToMm rabapuToB U PasMeTKN eNeHnl
WKa/lbl  MUKpoamnepmeTpa MOXHO Bbl-
6paTtb 1 Apyrve npegensl, Hanpumep 0-1,
0-5, 0-25, 0-100. Ho oT4yeT n3mepsieMbIX
BE/IMYMH HAJO0 CTapaTbCs BECTU 3a npeje-
namy Nepeon TPETW LUKabI.

BO3MOXHYI0 KOHCTPYKLUMIO KOMOUHMPO-
BaHHOIO M3MepUTeNbHOro npubopa, B KO-
TOPOM  UCMOMb3YeTCas MUKpoamnepmeTp
M24, Tbl BugMWwbL Ha puc. 117. Posb
BXOJHbIX KOHTaKTOB BbIMOHAIOT rHe3ga
Tpex CeMULUTBIPbKOBbLIX J/IAaMMOBbLIX MaHe-
NEK W 0AuH 3akuM. MHe3fa ofHON NaHenb-
K OTHOCSTCS TO/bKO K MW/IIaMNepmeT-
py, rHe3ga BTOPO MaHeNbKN-TOMIbKO
K _BO/IbTMETPY MOCTOSHHOTO TOKa, TPETb-
eli-K OMMeTpy ¥ BONbTMETPY MepeMeHHO-
ro Toka. 3axmm «-OO6LL.» SBASeTCS 00-
MM BXOAHbIM KOHTaKTOM [NS BCEX BU-
[0OB 1 NpesenoB M3MepeHuii.

MwukpoamnepMeTp, N1amrnoBble naHesb-
K1, nepemeHHbIli pesuctop R6 (tuna Crl-1)
n Bblktoyatenb S1 (Tymbnep TB2-1) ykpe-
MW Ha reTMHAKCOBOW MaHenn pasmepamu
200 x 140 mm, a anemeHT G1 (332)-Ha 60-
KOBOWA (paHepHom (wnn gowaton) CTeHke
npuéopa. Pesuctopbl WyHTa W poba-
BOYHbIE PE3NCTOPbI BOSbTMETPOB MOHTU-
pyii HenocpeACTBEHHO Ha BbIBOLHbLIX KOH-
TakTax amnoBbiX nNaHenek.  O6LWMMYK
MOHT&XXHbIMW MPOBOAHMKAMU Pe3nCTOPOB
BO/IbTMETPOB MOTYT ObITb OTPE3KM F0/10r0
MeLHOro npoBoja TOMAWMHON 1-1,5 MM,
MPUNasHHble K LEHTPaIbHbIM KOHTaKTam
naHenek.

B kauectBe [006aBOYHLIX peE3NCTOPOB
ncnonb3y  pesnctopbl  M/AT-0,5  wmam
M/T-1,0. Pesuctopbl R14-R18 wyHTa
JO/MKHbI BbITb MPOBOMOYHBLIMU. cnosb-
3yl ONA HUX BbICOKOOMHbIA MaHraHu-
HOBbIN WA KOHCTaHTaHOBbI NPOBOJ, AWa-
meTpom 0,08-0,1 MM B LUENKOBO WK
OymakHon uzonaumn. OTpPesKu nposoga
HY)XXHOW [A/MHbI HamaTbiBail Ha KOpMycChl
pesuctopos  M/T-0,5 wmwm MJT-1,0
C HOMUHanaMy He wMeHee 20-50 KOm
¥ NpunavBaii MX KOHLbI K MPOBOJIOYHbLIM
BbIBOJAaM pe3ncTopoB. [AnHy OTpe3ka
nposoja Heo6X0AMMOro COMpPOTUBNEHMSA
MOXHO paccumTarb, Mosb3ysACb CrpaBoy-
HOW NNTepaTypoi, WAn M3MepuUTb OMMe-
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Puc. 117. KOHCTpPYKUMA MUAIMaMNepBoibTOMMETPA

TpoM. OTpe30K KOHCTaHTaHOBOIO MPOBO-
fa T3K, Hanpumep, guametpom 0,1 mm
W ONVHON 1 M 06nafaeT CONpPOTUBAIEHUEM
okosno 60 Om. CnepoBartenbHO, 4151 BCEro
WwyHTa (80 Om) noTpebyetcs okoo 15 m
TaKoro npoBoja.

ConpoTumBEHNS PE3UCTOPOB LLYHTA, Kak
6bl TOYHO OHM HW ObiNKM paccumTaHbl, BO
BpeMsi rpaflyvpoBku npubopa o06s3aTesb-
HO NPUAETCA HECKONIbKO YMEHbLUATb Wi,
Hao60pOT, yBENNUMBATb, T.€., KaK roBOPAT,
noforHaTtb Mog napameTpbl MUKpoammnep-
meTpa. W uTo6bl He HapalivBaTb MPOBOA
B C/y4yae ero HefocTaTO4HOro COMpoTB-
NeHVs, OTPe3Ku NpoBofa A/if Pe3nCTOPOB
WyHTa genali Ha 5-10% pAnvHHee pac-
YETHBIX.

KOHCTpYKUMA  M3MepuUTeNibHOro  Liymna
MOXET ObITb Takoi, Kak Ha puc. 118. 310
MeHbIA WM NaTyHHbIA CTepxeHb (Mmpo-
BO/IOKA) [AmameTpoM 34 ¥ AAVHOM
120-150 MM, OOMH KOHeL, KOTOpOoro 3a-
ocTpeH. K gpyromy ero KoHuy npunasH
rMOKMA (MHOTOXMAbHBIA) WN307MPOBaHHbIN
MPOBOAHWK, OKaHUMBAIOLLMIACA OLHOMO-
JIFOCHBIM LUTercesiem, BCTaB/IIeMbIM B THe3-
[a NnamnoBbIX MaHenek, W BUIKOObpas-
HbIM METa/IIMYECKUM HAKOHEYHVMKOM TMOJ
3KUM «— O6uW». Ha cTepXkeHb HajeTta
nsonupyrowas  (pesnHosas, MONNBUHWI-
xnopugHas Tpybka. OHa 3aKpblBaeT BeCb
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CTEPXKEHb LLyMa, BK/OYas MECTO Cnaiku
ero ¢ rmbkMm npoBofHWMKOM. W3 TpybKu
BbICTYMAaeT TOJIbKO 3a0CTPEHHbI  KOHUMK
CTEPXHS, KOTOPbIM MOXHO MpurKacaTbCs
K TOYkam u3MepseMbix Ueneid. Ecim He
OKa&KEeTCA  MOAXOMSLLIEA  W30NALUNOHHO
TpybKK, TO 3aKaTan CTepXeHb Liyna B Mo-
Nnocky 6ymaru, npeasaputesisHO NPomMasas
ee Kneem b®-2 MM Kakum-1mbo nakom,
M XOpOLUeHbKO npocywu. TonwmHa Oy-
Ma@XHOIM0  CNos  [O/DKHa  COCTaBNATb
0,5 0,8 MMm. CBepxy BYMaXkKHYHO M30/15LMIO
MOKPOVi TEM K KNeem Uy /1akoM Uu no-
Kpacb Mac/siHOW KpacKoM.

I"pagyvpoBka MunAnaMnepmeTpa
1 BONbTMETPa MOCTOAHHOIO TOKa CBOAMT-
Ca K MOAFOHKE CEeKUWA YHUBEPCASIbHOIO
WyHTa U [06aBOYHbIX PeE3NCTOPOB MNOA
MaKCUMa/IbHbIA TOK MPefenoB W3MEPEHUS,
a BOJIbTMETPA NepeMeHHOro Toka U OMMe-
Tpa, KPOMe TOro-K pasmeTKe WX LUKa.



[na NOAroHKW LWyHTa MUIIMaMMepMeT-
pa noTpedyroTCs: 06pa3L0BbIi MHOTOMnpe-
LenbHbIli MUAamnepMeTp, cBexas bara-
pea 3336/ n paBa MepemMeHHbIX pe-
31CTOPa-NPOBOIOYHbIV “CONPOTUB/IEHUEM
200-500 Om u wmacTtunuHbliii (CI, CIO)
conpotmenieHmem 5-10 kKOm. [lepBbiii 13
MepeMeHHbIX PesncTopos Byaellb UCMOoSib-
30BaTb A5 PEryvMpoBKM TOKa Mpu Mnoa-
roHke pesnctopoB R16-R18, BTOpOii-npu
NMoaroHke pesuctopos R14 u R15 wyHTa.

Brauane nogronsii pesuctop R14. Ans
3TOr0 COeAMHW MOC/MefoBaTeIbHO  (puc.
119,a) 00pa3uUOBbLIA  MUANMAMIEPMETP
PAO, 6atapeto GB 1 perynMpoBOYHsbIii pe-
31ucTop Rp. YCTaHOBU [BWKOK pesucTopa
Rp B nofioxeHWe MakcMMasilbHOro Ccornpo-
TvBneHus.  Mogknioun  rpagyvpyemblii
npuéop PAT, ycTaHOBMEHHble Ha rnpegen
n3mepeHunidi 4o 1 MA (M3MepUTeNbHbIE Ly-
Mbl MOLK/MOYEHbI K 3KUMY «-OO6LL.»
N rHe3ny X14, KoHTakTbl BbikoyaTens Sl
3aMKHYTbI). 3aTemM, NOCTeNneHHO YMeHbLLas
COMPOTMB/IEHNE PEry/IMPOBOYHOIO  pesu-
cTopa, Mo 06pasLoBoOMYy MUAAMAMIEPMe-
TPy YCTaHOBU TOK B M3MepPUTENbHOM Lenu,
paBHblii TO4HO 1 MA. CpaBHM MOKasaHus
o6oux npmbopos. MockonbKy conpoTuBe-
HVWe nposoja pesuctopa R14 HemHoro
60onbLUe pacyeTHOro, CTpenka rpagyvpye-
MOro nprbopa 3axoanT 3a KOHEYHOe, Aene-
HVWe WKabl. TBOS 3ajaya, MOHEMHOrY
yMeHbLIasA 4JIMHY NPOBOJAa pe3ncTopa, Ao-
6UTbCA, UTOObI CTpenka rpaLyvpyemoro
npubopa ycTaHoBMUNaCb TOYHO-NPOTUB KO-
HEYHOW OTMETKM LUKasbl.

Mocne atoro mepexoan K MOATOHKe pe-
3uctopa R15 Ha npefen wsmepeHus Oo
3 MA, 3aTeM pesucTtopa R16 Ha npegen ms-
mepeHuns o 10 MA wn T1.4. MNogbupasa co-
MPOTUB/IEHNE OYepefHOro pes3ncTopa, Yxe
NoJorHaHHbIe PesnCTopbl LUYHTA He Tpo-
ram-mMoxewb cOuUTb rpagyupoBKy CO-
OTBETCTBYHOLLMX UM NPeSenoB U3MEPEHWIA.

LLiKany BOSIbTMETPA MOCTOAHHBIX Hanps-
YKEHWI MepBbIX TPEX MPeaenoB U3MepeHus
(1, 3 n 10 B) rpagyvipyi no cxeme, Moka-

Puc. 119. Cxemmn rpanyupoekn npuGopa

3aHHOI Ha puc. 119,6. MapannensHo 6a-
Tapee GB, COCTaBNeHHON B 3aBUCMMOCTM
OT AmanasoHa 13 0fHON unu Tpex GaTapeii
3336/1 (nocnepoBaTenlbHOE  COEAMHEHNE),
BK/IOUYM  MOTEHLMOMETPOM  MEPEMEHHbIN
pesuncTop Rp COMPOTUB/IEHWEM
1,5-2,5 kKOM, a Mexay ero HwkHum (no
CXEMeE) BbIBOLOM W [BWXKOM BK/IHOUU Ma-
panfenbHO  COefMHeHHble  06pasLoBbIii
PUO w»n rpagympoBaHHbii PUr BOMbT-
MeTpbl. [lpeaBapuTeNibHO [LBWXOK pesu-
cTopa MoCTaBb B KpaiHee HWxHee (no
CXeMe) MOJIOKEHWE, COOTBETCTBYHOLLEE HY-
JIeBOMY HanpsbkeHuio, MojaBaemMomy OT
b6atapem GB K uv3mepuTeNbHbIM Nprn6o-
pam, a rpagyvpyemblii BO/IbTMETP BK/IHOUM
Ha npegen nsmepeHus go 1 B. NMocteneHHo
nepemeLLiasn JBUXOK pe3ncTopa Beepx (Mo
CXEME) Nnojavi Ha BOMILTMETP HanpsXXeHue,
paBHoe ToyHo 1B. CpaBHM moKasaHuA
npuéopos. Ecnn cTpenka rpagyvpyemoro
BONbTMETPA He JOXOAUT A0 KOHEYHoW OoT-
METKM LLKaSbl, 3HAYUT, COMPOTMBIIEHNME pe-
3uctopa R8 Benuko, ecnv HaobopoT, yxo-
OWT 3a Hee, 3HAUWT, ero COMPOTUBEHWE
Mano. Hago nogobpaTb pesuctop Takoro
COMPOTMB/IEHNSA, YTOObLI MPU HaMpPsHKEHUN
1B, thmkeupyemom 06pasLoBbIM
BO/IbTMETPOM, CTpesika rpagyvpyemoro
npubopa ycTaHaBIMBasaCb MPOTWMB KOHeY-
HOV OTMETKM LUKa/bl. Tak e, HO Npu Ha-
npskeHnsx 3 u 10 B, nogroHsin poba-
BOYHble pe3suctopbl R9 1 R10 cneayroLmx
[BYX MpefenoB M3MepeHWiA.

Mo TaKoii e Cxeme rpagyvpyii LLKasbl
OCTa/IbHbIX TPex MpegesioB U3MepeHuin, HO
C WCMO/b30BaHMEM COOTBETCTBYIOLWNX UM
MCTOYHMKOB  MOCTOSHHBIX — HampsbKeHWiA.
Mpn aTom BOBCe He 006s3aTe/lbHO MNO-
[JaBaTb Ha npubopbl HambosblUWe Hanps-
XeHVs npegenos u3MepeHus. [MoAroHATbH
COMPOTUB/IEHNS PE3NCTOPOB MOXHO Npu
KaKUX-TO CpefHuX Hanps>keHusx (Hanpu-
mep, pesuctopa RII-npu HanpsxeHun
15-20 B), a 3aTeM CBepuTb MOKa3aHUA BO-
NbTMETPOB Nnpu 605€ee HU3KMX 1 6onee Bbl-
COKMX HanpseHusax. VICTOUHUKOM Hanps-
XEHVA MpW rpagyvpoBKe LUKa/bl npegena
[0 300 B MOXeT 6bITb BbINPAMUTESb S1aM-
MoBOr0 YCWUNMTeNnsa WM npuemHuka. pw
3TOM pe3ncTop Rp fo/mkeH BbITb 3aMeHeH
OPYTVMM  Pe3nCTOPOM  COMPOTMB/IEHNEM
470-510 KOMm.

Cpeay MOCTOAHHBLIX Pe3nCTOpOB, BbIMy-
CKaeMbIX MPOMBILLIEHHOCTLIO, 0ObIYHO HET
TOYHO TakMX, HOMWHA/IbHblE COMPOTUB/e-
HVS KOTOPbIX COOTBETCTBOBa/IM Obl pac-
YETHbIM COMPOTUBNEHNSAM [06aBOUHbIX pe-
31UCTOPOB. M03TOMY pesncTopbl Tpebyemo-
ro COMpoTHBAEHUS MPUXOAWUTCA MOA6M-
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paTb U3 yucna pe3ncTopoB GIU3KOrO emy
HOMWHaMa C [AOMYCKOM OTK/IOHEHUS He
6onbwe +5%. Hanpumep, ans npegena
n3MepeHuid 0o 1 B HyeH J00aBOYHbIV pe-
3uctop R8 conpotusnerHvem 9,3 kOm. o
cywecTeytowemy [OCTy  6nvpkaiwnii
HOMVHaN pPe3nCTOPOB, BbIMYCKAeMbIX MPO-
MbilwieHHOCTLIO, 9,1 KOM. [Mpu ponycke
+ 5% (haKTMUECKOe CONPOTMB/IEHUE PE3u-
CTOPOB 3TOM0 HOMWHANA MOXET ObITb
npumepHo ot 8,6 go 9,6 kKOM. Cpeayn Hux,
CrefoBaTesibHO, MOXHO nogobpatb pesu-
cTop conpotusneHmem 9,3 KOwm.

J[06aBOYHbI/i PeE3NCTOP HY)XXHOFO COMpo-
TUBNEHNUS MOXHO Takke COCTaBUTb U3
[BYX-TPeX pesncTopos. WM nocTynuTb
TaK: BK/IHOUMTb B LieMb BONbTMETpa pesu-
cTop 6onbLuero, uem TpebyertcH,
COMPOTMB/IEHMSA, & 3aTeM MNOAK/YaTb Ma-
pa/INeNbHO emMy Pe3UCTOpbI elle B0/bLINX
COMPOTUB/IEHWNNA, [LO6GMBAsACL OTK/IOHEHUS
CTPENKu rpagyvpyemMoro npubopa Ha BCHO
LUKany. !

LKanbl MuanvamnepMeTpa ¥ BOMbT-
MeTpa MOCTOSAHHOrO TOKa PaBHOMEPHbIE.
[M03TOMY HaAHOCWTbL Ha LUKaJly MWKPO-
avmnepmeTpa Kakue-nmbo AeneHus Mexay
HyNeBOli M KOHEYHOV OTMEeTKaMu He
cnepyet. OuwnpoBaHHas  WwKana  Mu-
KpoamMnepmeTpa MCronb3yeTca npu mnsme-
PeHUM TOKOB M HAMPSHXKEHWIA BCex npe-
[lenoB U3MepeHuwid. A BOT LUKana BONbTMe-
Tpa MEepemMeHHOro TOKa HepaBHOMEpHas.
Mo3aToMy KpoMe MOArOHKM [06aBOYHOr0
pesucTopa nof HaubosbLuee HarnpsXeHve
KaX4oro npefena M3MepeHunin NpuUxoanTes
pasmeyatb BCE MPOMEXYTOYHbIE [efeHus
LUKa/TbI.

Cxema M3MepuTe/bHOW Lenu BO Bpemst
rpajyvpoBKN BOMbTMETPa MepeMeHHOoro
TOKa OCTaeTCs Takol Xe, Kak npu rpagym-
POBKE BOJIbTMETPA TOCTOSIHHOMO  TOKa
(puc. 119,6). TonbkO Ha MEpPEMEHHbIV pe-
3ucTop Rp HaJo nogasaTh NepeMeHHoe Ha-
MpsKeHWe 1 06pa3LoBblii NPUBOP LOMKEH
ObITb BO/ILTMETPOM MEPEMEHHOrO TOKA.
VICTOYHVMKOM MEepemMeHHOro  HanpsiXeHus
MOXET ObITb BTOPMYHAs OOMOTKa TpaHc-
thopmaropa. CHauasia, MCMosb3ysa TpaHC-
(hopMaTop, NMOHVKAIOLLWIA HamnpsiXXeHWe Ce-
™ po 12-15B, BK/IOUM rpagyvipyembiii
BO/ILTMETP Ha Mpeaen usmepeHnii o 3 B
W YCTaHOBM pe3nuCTopoM Rp Mo LiKane
06pasuoBoro npubopa HanpsbkeHne 3.B.
3atem, noabupas CONPOTMBIEHNE pe3w-
cTopa Rp pobelica OTKIOHEHUs CTPESiKM
MUKpOaMnepmeTpa Ha BCHo LWKany. llocne
3TOr0 yCTaHaBNMBal PerynMpoBOYHbIM pe-
31MCTOpPOM  HanpsbkeHus 2,9; 2,8, 2,7 B
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M T.4. Yepe3 kaxgple 0,1 B n 3anucbisaii
MnokasaHusa BosibTMeTpa. o3ke Mo 3Tum
3anncam Tbl pa3METULLb LLIKay BONbTMET-
pa MepeMeHHOro HanpsXXeHus BCex rpe-
[lenoB M3MepeHus:

Ona  rpafyvpoBKM LUKasbl Ha  OC-
TaNbHbIX Mpeaenax U3MepeHuid [ocTaTou-
HO nogobpatb [06aBOYHbIE Pe3NCTOpbI,
KOTOpble Obl COOTBETCTBOBA/IN OTK/IOHE-
HUIO CTPenkn MuKpoamnepmeTpa L0 Ko-
HEYHOro JeneHns WkKaibl.  [pomMexy-
TOYHbIE 3HAYEHMS U3MEPAEMbIX Harpse-
HWA cnefyeT OTCUMTbIBaTL MO  LUKase
MepBoro npegena, Ho B APYrux eguHuLax.

LLikany oMMeTpa MOXHO Mporpagynpo-
BaTb C MOMOLLbIO MOCTOAHHLIX PE3NCTOPOB
C [AONYCKOM OTK/IOHeHWA OT HOMWHana
+ 5%. [enaii aTo Tak. CHavyana, BKIKOUMB
Nprbop Ha M3MepeHVe COMPOTUBAEHWIA, 3a-
MKHV HAKOPOTKO LYMbl U MNepeMeHHbIM
pe3nctopom R6 «¥YcT. 0» ycTaHOBU CTpen-
Ky MWUKpoamrepmeTpa Ha KOHeyHoe fene-
HWe LUKa/bl, COOTBETCTBYIOLLEE HYNO0 OM-
MeTpa. 3aTeM, pPa3sOMKHYB LLyTbl, MOAK/IO-
Yyail K OMMETPY PpesucTopbl C HOMM-
Ha/lbHbIMK conpoTusneHnamm 50, 100, 200,
‘300, 400, 500 OM, | KOM © T.4. NPUMEPHO
[0 60-80 KOMm, BCAKUIA pa3 3ameyast TOUKY
Ha LuKane, A0 KOTOPO OTKIOHSETCA
CTpenka npuéopa. /1 B aToM cnyyae pesu-
CTOPbl HY)XHbIX COMPOTMB/IEHUIA MOXHO
COCTaB/IATb W3 HECKOMbKUX Pe3ncTopoB
Opyrnx HOMUHaMOB. Tak, Harpumep, pesu-
cTop conpoTtueneHvem 400 Om (Takoro
HOMWHaa Cpegy  Pes3ncTopoB,  BbIMy-
CKaeMbIX Halleli NPOMbILLAEHHOCTbIO, HET)
MOXHO COCTaBWTb N3 ABYX PE3VCTOPOB MO
200 Om, pesuctop Ha 50 KOM-U3 pesu-
ctopos conpoTusneHvem 20 1 30 kOwm, co-
eIMHUB WX nocnefoBaTenbHO. Yem 60/1b-
LLie conpoTuBneHne 06pa3LOBOro PesuncTo-
pa, TeEM Ha MeHbLUMIA Yron OTK/OHSAEeTCS
cTpenka npubopa. Mo ToYKam OTKIOHEHNI
CTPESIKM, COOTBETCTBYIOLUMM pasHbIM CO-
MPOTUBNEHUAM PE3NCTOPOB, Tbl 6ygeLlb
CTPOUTL LKAy OMMETpa.

O6paseL, WKa1 KOMOVMHUPOBAHHOIO W3-
MepUTeNbHOro npubopa MPUMEHUTENBHO
K MuKpoamrepMeTpy M24 nokasaH Ha
puc. 120. BepxHaa wWKana ABNAeTCs LUKa-
JIOW OMMETPa, CpPEeAHSsA-LUKaNon Mu-
/inamrepmeTpa 1 BOJIbTMeTPa NOCTOSAHHO-
ro TOKa, HWKHAA-LIKANONA BONbTMETPA
nepeMeHHoro Toka. [IpuMepHO Tak e
JO/DKHbI BbITNMAAETH LIKabl TBOEro Mpu-
bopa. HauepTu nx BO3MOXHO TOYHEe Ha
NI1CTe BaTMaHa 1 BbIpeXun dymary no dgop-
Me LWKanbl MUKpoamnepmeTpa. 3aTem
OCTOPOXXHO W3BMEKM MarHUTO3MeKTpuYe-



Puc. 120. LWkana mMunnavamnepsosibTOMMETPA

CKyt0 cUCTeMy npubopa 13 Kopryca U Ha-
KNeil Ha ero MeTaNIMYecKyto LUKany Bbl-
UEPYEHHYHD  MHOTOMpefenibHyo  LKany
TBOEr0 MW//IMaMMNEPBO/IbTOMMETPA.
MOXHO 1M 3TOT Npuéop YnpoCcTUTL?
Pasymeetcd, MOXHO. Ecnn Tbl He cobu-
paellbca KOHCTPYMpOBaTh /1aMMoBYyLo ar-
napatypy, T0 13 npubopa MOXXHO WCKO-
YnTb [06aBOYHblE pe3ucTopbl R4, R5
n R12, R13 npefenos nsMepeHwii nepe-
MEHHbIX W TMOCTOAHHBIX HAMpPsHXXeHud [0
100 n 300 B. OcTaHyTCs NATUNPESENbHbIN
MWNIMAMMEPMETP  MOCTOSAAHHOTO  TOKa,
TpexnpegenbHbI BOMbTMETP NePeMEHHOro
TOKa, YeTblpexnpese/bHblii BOIbTMETP MO-
CTOSIHHOTO TOKa W OAHOMpPeAesbHbIN OM-
MeTp. B panbHeliliem Tbl MOXeLUb Bce,
YTO ceiivac WCKMYMWbL A8 YNPOLLEHMS
N3MEPUTENbHOrO Mpubopa, BOCCTAHOBUTB.
Hawa npoMbILNEHHOCTL  BbINyCKaeT
AN HyXJ 1abopaTopuii, yupexaeHui,
npegnpuaTUii 1 paguontobuTeneid MHOro
TUMOB KOMOWUHNPOBAHHbIX N3MEPUTE/bHBIX
nNpn6opoB-aBoMeTpoB. J1H060 M3 HUX
MOXeT ObITb UCMOMNb30BaH Kak amrep-
MeTp, MWINNaMMepMeTp  MOCTOAHHOMO
N NEPEeMEHHOrO HanpsXXeHWn CoO MHOrMMWK
npegenamMu umsmepeHuin. EcTb npubopbl,
Mo3BoNAIOLLME, KPOME TOro, MpOoBEpATb

napameTpbl TpaH3nMcTopoB. Ecnn npeacta-
BUTCS BO3MOXXHOCTb, Kynu Takoi npubop,
OH MHOrue rogbl OyaeT TebGe BepHbLIM
MOMOLLHNKOM.

N3MEPEHWE OCHOBHBbIX MNMAPAME-
TPOB TPAH3MNCTOPOB

Mpnbop A4na NpoBepkM napameTpoB 6Gmno-
NAPHBIX  TPaH3UCTOPOB  MOXET  ObITb
N camofesibHbIM.
Mpexkae YeM BMOHTMPOBATL TPAH3UCTO

B TO WU/IM MHOE PafiMOTEXHUYECKOEe YCTPOi-
CTBO, >KeNlaTe/IbHO, a ecnvi TPaH3UCTOpP YXKe
rge-To WCNonb30Ba/ICA paHee, TO COBep-
LUEHHO 006A3aTeflbHo, NPOBEPUTL  €ro
06paTHbIV TOK KonnekTopa 1KBO cTatuye-
CKMA KO3(PMUMEHT nepegaunm Toka b213
N MOCTOSAHCTBO KOJI/IEKTOPHOIO TOKa. 3TU
BaXKHelLMe napameTpbl MalOMOLLHbIX 61-
MOJSIAPHBLIX TPaH3UCTOPOB CTPYKTYP P-Nn-p
M N-p-n Tbl MOXeLlb MPOBEPATL C Mo-
MOLLIbIO MPKOOpa, CXemMa U YCTPOIACTBO KO-
TOPOro n3obpaxeHsbl Ha puc. 121. Ans He-
ro notpebytotca: munmamnepmetp PAL
Ha ToK | MA, 6aTaped GB HanpskeHvem
4,5 B, nepekntoyatesib S1 BMAa U3MEPEHNIA,
nepekntoyarens S2 M3MeHeHWUs MONAPHO-
CTW BK/IHOYEHUA Muvamnepmerpa u 6a-
Tapen, KHOMOYHbLIA BbIK/IKOYaTeNb S3 Ans
BK/TIOYEHMA UCTOYHMKA NMUTaHWS, 4Ba pe3un-
cTopa W TpW 3aXKMMa TUMa «KPOKOAWJI»
NS NOAKNHOYEHVS TPAH3UCTOPOB K Npr6o-
py. [Ana nepeknoyatens Buaa M3MepeHuii
MCNONb3yi  ABYXMO3ULMOHHLIA  Tymbep
TB2-1, ona n3MeHeHus MONSAPHOCTU BKJIHO-
YeHWs MUamnepmeTpa U Gatapen nu-
TaHNA—ABWXXKOBbLIN NepekntoYvaTens TpaH-
3UCTOPHOrO npueMHUKa «Cokon» (0 KOH-
CTPYKUMN U KPEenneHun Mepekoyarens

Puc. 121. CxemMa U KOHCTPYKLMSI NprGopa 4151 NPOBEPKM MasIOMOLLHBLIX GUMONSPHBLIX TPaH3UCTO-

poB

123



3TOro TMNa N Pacckaxy B crefytoLeli 6e-
cege). KHOMOYHbLIA BbIKNOYATENlb MOXET
6bITb NH06bIM, HaNpyYMep NOA06HBLIM 3BOH-
KOBOMY WM B BUAe 3aMbIKalOLMXCA MnJa-
CTMHOK. bartapesa nutaHua-3336J1 nnu co-
g‘li%BﬂeHl/Iﬂ M3 Tpex 3NeMeHToB 332 wuau

Lkana mMunavamnepmerpa  Ao/HKHa
MMeTb [ecATb OCHOBHbIX [eNeHWi, Co-
.OTBETCTBYIOWNX AeCATbIM  J0NAM  MUIr
nnamnepmeTpa. lpy nposepke cTatuye-
CKOro KoapuumeHTa nepefaym Toka Kax-
[loe feneHvie WKanbl ByfeT OLeHMBATbCA
[JecATbi0 eAMHMLaMmn 3HaveHns b213-

Jetann npubopa CMOHTMPYA Ha Ma-
HeMM 13 M30M1ALMOHHOI0 MaTtepuana, Ha-
npuMep reTvHakca. Pasmepbl NaHenn 3a-
BUCAT OT rabapiitoB aeTasieil.

Mpubop peiicteyeT Tak. Korga nepe-
KnoyaTenb S1 Bufa M3MepeHuid yCTaHOB-
NIeH B MonoXeHne 1k6o» 6a3a NpoBepsemMo-
ro TpaH3ucTopa V O0Ka3blBaeTCA 3aMKHY-
TOM Ha amuTTep. pu BKIOYEHUU NWTa-
HWA HaXXaTMEM KHOMOYHOTO BbIK/KOYaTeNs
S3 cTpenka MunnvMamnepmeTpa MOKaxeT
3HaueHVe 06paTHOro TOKa KOMIeKTopa
160 Korga xe nepeksnoyaTesib HaXOANUT-
€A B nonoxeHun «h2i3», Ha 6a3y TpaH3u-
cTopa u4epes pesuctop R1 nopaetca Ha-
MpsHKeHWe CMELLEeHNs, Co3faroLlee B Lenu
6a3bl TOK, YCW/IMBaEMbliAi TPaH3VMCTOPOM.
lNpu 3TOM nNokasaHue MWUAIMAMMIEPMETPa,
BK/TOYEHHOIO B KOJIEKTOPHYIO LeMb, YM-
HOXXeHHoe Ha 100, cCoOTBEeTCTBYET NpUMep-
HOMY 3HAYeHUIO CTaTU4eckoro Koagu-
UveHTa nepefayn ToKa b2l paHHOro
TpaH3ucTopa. Tak, Hanpumep, eciv Mun-
NmamnepMeTp nokaxet Tok 0,6 MA, Koa-
thuumeHT h213 paHHOro, TpaHsucTopa 6y-
et 60.

[MonoXeHne KOHTAKTOB Mepek/tovarens,
nokasaHHoe Ha puc. 121,a, coOoTBeTCTBYeT
BK/TIOYEHMIO Npubopa 4S8 NMPoBepKn TpaH-
31CTOPOB CTPYKTYpbI p-n-p. B atom cny-
yae Ha KOMJIeKTop M 6a3y TpaH3ucTopa oT-
HOCWTENIbHO 3MUTTEpa NofaeTca oTpuua-
TeNlbHOE HaMpsHKeHve, MUNInaMnepmerTp
MoAK/TtoueH K 6aTapee oTpuLATE/bHBLIM 3a-
XUMOM. [1nf  MPOBEPKM  TPaH3UCTOPOB
CTPYKTYpY' M-p-n  MOABWXHblE KOHTaKTbI
nepekntoyarens S2 Haflo nepesectu B Apy-
roe, HwkHee (Nno cxeme) nonoxxexue. pu
3TOM Ha KOnnekTop 1 6asy TpaH3ucTopa
OTHOCWTENbHO amMuTTepa 6yAeT nojasatb-
CA MOMOXKNUTENIbHOE HAMpPsSXXeHWe, N3MEHUT-
cd M NOMAPHOCTb BK/KOYEHWS MWUAMAM-
nepMeTpa B KONEKTOPHYIO LieMb TpaH3u-
cTopa.

MpoBepss KoIPMUUMEHT b213 TpaH3u-
.CTOpa, Cregy BHMMaTeNbH&\3a CTPENKoi
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mMunavamnepmeTpa.  KonnekTopHbIA  TOK
C TEYEHVEM BPEMEHW He [O/DKEH WN3Me-
HSATLCSA-«M/bITb». TPaH3UCTOP C MaBato-
MM TOKOM KOJIJIEKTOpa He TOAeH A/ifl
paboThl.

Yuyii: BO BpeMs MpOBEPKW TpaH3ucTopa
€ro Henb3s [ep>KaTb PyKOW, Tak Kak OT
Tenna pyKv TOK KOJJIeKTopa MOXKET n3me-
HUTBCA.

KakoBsa posfb pesuctopa R2, BK/OYEH-
HOro rMocnefoBaTe/lbHO B KOJIIEKTOPHYHO
uernb MpoBepsemMoro TpaH3ucTopa? OH
OrpaHMyYMBAaeT TOK B 3TOMW LIEMW Ha Cyyai,
€C/N KONNEKTOPHbIN nepexof, TpaH3ucTopa
OKaXXeTca NpobuTbIM 1 yepe3 Hero [MoigeTt
HeZONyCTUMbIA  ANs  MUAIMamnepMeTpa
TOK.

MakcrMaibHbI 06paTHbI TOK KOMeK-
Topa lk6o [N MaNOMOLLHbLIX HWU3KOYa-
CTOTHbIX TPAH3MCTOPOB MOXeT AOCTUraTb
20-25, HO He 6onblie 30 MKA. B Hawem
npubope aTo 6ygeT COOTBETCTBOBATb
04YeHb Ma/IOMY OTK/IOHEHWIO CTPENKN MUN-
NmamnepmeTpa-nNpuMepHO TPeTbel YacTu
MepBoro fJefleHns LWKaabl. Y XOPOLUMX
MaJ/TOMOLLIHbIX BbICOKOYACTOTHbIX TpaH3u-
CTOPOB TOK lk60 3HAUMTENbHO MEHbIMe-
He 6Onee HeCKONMbKMX MWUKpoammnep, npu-
60p Ha Hero noyTu He pearmpyet. TpaH3u-
CTOpbI, Y KOTOPbIX 1k60 MPEBLILIAET B He-
CKOJ/IbKO pa3 AOMyCTUMbIWA, CUUTail Herpu-
rofHbIMU 418 PaboTbl-OHM MOryT MNofBe-
cTu.

Mpubop ¢ MUAIMAMNEPMETPOM  Ha
1 MA NO03BONAET W3MEHATb CTATUYECKWiA
KO3huumeHT nepesaum Toka b213 no 100,
T.e. Hanbonee pacrpocTpaHeHHbIX TpaH3u-
ctopos. [Mpubop € MWAAMamMnepPMeTPOM
Ha TOK 5-10 MA pacLUMpuUT COOTBETCTBEH-
HO B- 5 wam 10 pa3 npegenbl U3MepeHui
KoappuumeHta h213, Ho npubop cTaHet
MOYTW HeYyBCTBUTENIbHLIM K MaslbIM 3Ha-
YeHNsM 06paTHOro TOKa KOJIIEKTOpA.

Y Tebs, BEpOATHO, BO3SHMK BOMPOC: He-
Nb3A 1N B KayecTBe MUIMaMepmeTpa-
npuéopa AN MPOBEPKU  MapameTpoB
TPaH3MCTOPOB - UCMO/Ib30BaTb  MUKPOaM-

Puc. 122. Cxema mn3mepeHus napameTpos 1cHay
M S NoseBoro TpaH3ucTopa



NnepMeTp OMMCAHHOrO paHee KOMOWHMPO-
BaHHOr0 M3MepuTenbHOro npubopa? OT-
BeT OAHO3HaYHbIA: MOXHO. [ns 3Toro
MWUAIMaMMEPMETP KOMOVHNPOBAHHOTO
npubopa Hafo yCTaHOBUTbL Ha Mpeaen u3-
mMepeHus Ao 1 MA W nogknoyatb ero
K NpucTaBke A/ NMPOBEPKM TPaH3UCTOPOB
BMECTO Muinnamnepmertpa PAL.

A Kak 13MepuTb OCHOBHble MapameTpbl
nonesoro TpaH3uctopa? [na 3TOro Het
HaJobHOCTU  KOHCTPyupoBaTb  Creuu-
aNbHbIA Nprbop, TeM bofee, YTO B TBOEN
NpakTMKe MOMeEBble TPaH3UCTOPbI OyayT
MCNOMb30BaTLCA He TakK 4acTo, Kak Maslo-
MOLLHble 6UNONAPHbIE.

Ona Tebd Haubonbluee nNpakTUYecKoe
3HaYeHVe MMeroT ABa napameTpa MoseBo-
ro TpaH3uCTOopa: 1c.Hay~ TOK CTOKa Mpu
HYy/NeBOM  HanpsXKeHUM  Ha  3aTBope
N S KpyTU3Ha Xapakrtepuctuku. K3me-
pUTb 3TU MapaMeTpbl MOXHO MO CXeMe,
NpvBeJEHHON Ha puc. 122. [ind aToro no-
TpebytoTca: munnvamnepmetrp PALl  (uc-
nonb3yin  KOMOUHMPOBaHHLIA  Npubop,
BK/IOYEHHBIA HA M3MepeHne NOCTOSHHOrOo
ToKa), Oatapes GB1l HanpsbkeHuem 9 B
(«KpoHa» mnm cocTaBneHHas 13 OByx 6Oa-
Tapein 3336/1) u anemeHT G2 (332 wm
316).

[Jenaii aTo Tak. CHauana BbIBOJ, 3aTBO-
pa MnpoBepsAeMOoro TPaH3UCTOpa COeAWHM
C BbIBOAOM WCTOKa. [py 3aTOM Munnnam-
MepMeTp MOKaXKeT 3HaueHue MepBoro na-
pameTpa TpaH3MCTOpa-HavaslbHbIA  TOK
CTOKa 1c. Hay- 3anuLum ero 3HayeHve. 3atem
pasbeiMHM BbIBOAbLI 3aTBOPA M MUCTOKA (Ha
puc. 122 nokasaHO KPecToMm) W MOAK/IHUU
K HUM 3nemMeHT G2 nOCOBLIM MOJIOCOM
K 3aTBOPY (Ha CXeme NMoKa3aHO LUTPUXOBbI-
MW NIMHWAMK). MunivamnepMeTp 3admk-
CUPYeT MeHbLUWIA TOK, Yem 1c Hay Ecnn Te-
nepb PasHOCTb ABYX NOKa3aHWUi MuInam-
nepmeTpa pasgennTb Ha HanpsXeHue ane-
MeHTa G2, MoAyumBLIWIACA pe3ynbTaTr 6y-
[eT COOTBETCTBOBAaTb YMC/EHHOMY 3Hade-
HUIO NapameTpa S MPOBEPSEMOro TpaH3u-
cTopa.

Ona v3MepeHus Takmx Xe napameTpoB
MOMEBbIX TPAH3UCTOPOB C P-N NepPexoaom
M KaHa/ioM TuMa N MofiAPHOCTL BK/IHOYe-
HUA MunMamnepmetpa, 6Gatapen u ane-
MEeHTa Haf0 NMOMEHATb Ha 06paTHYHO.

V3mepuTenbHble NPOBHUKM 1 MpUbopbl,
0 KOTOPbIX 51 pacckasan B 3Toil Gecege, no-
Hauyany Tebs BnonHe ycTposT. Ho no3xke,
KOrfja HacTaHeT BPEMS KOHCTPYMpOBaHWS

N Hana>KuBaHus paguoannapaTypbl MOBbl-
LIEHHOW CMOXKHOCTW, HanpuUMep cynepreTe-
POAVMHHBIX MPUEMHUKOB, annapaTypbl Te-
NleynpaseHns  ModensmMu, noTpebyloTes
eLlle M3MEPUTENN EMKOCTY KOHAEHCATOpPOB,
WHOYKTWBHOCTW  KaTYWeK, BOMbTMETP
C MOBbILUEHHBIM OTHOCATE/bHLIM BXOAHbLIM
COMPOTUBNEHNEM, TeHepaTop  KonebGaHuid
3BYKOBOA uyacTOThl. O6 3Tux npuGopax,
KOTOpble NMOMOMHAT TBOK U3MEPUTENBHYHO
NabopaTopuio, 1 PACCKa>Ky MO3dKE.

Ho, pasymeeTcs, camogenbHble npuGops
He UCK/IIOYAKT NPUOGPETEHNE MPOMBbILLIEH-
HbIX. VI ecnu Takasi BO3MOXKHOCTb Yy Tebs
MosBUTCS, TO B MEPBYIO OYepPefb Kynu aBo-
METP - KOMBMHUPOBaHHBIA NPU6Op, NO3BONS-
oL M3MEPSTh MOCTOSHHbIE W MEpeMeH-
Hble HAMPsS>KEHUS W TOKW, COMPOTMB/EHNS
pesncTOopoB, 0GMOTOK KaTyLeK W TpaHc-
(hopMaTOpOB U Aa>Ke MPOBEPSTH OCHOBHbIE
napamMeTpbl TpaH3uCcTOopoB. Takoil mpubop
npu 6epe>KHOM 06paLLeHU C HUM MHOrWe
rogpl GyaeT TeGe BEpHbIM MOMOLLHUKOM B
PaANoTEXHUYECKOM KOHCTPYMPOBAHUM.



BECEJJA JIEBATA

TBOSA MACTEPCKAZ

Haoetoce, ymo mou nepevie beceds: u HaBbI-
Ku mpyda, npuobpemennvie 6 wKOAe,
nomozau mebe nocmpoums U uUCHLIMAMb
npocmetiiye mMpan3ucCMopHble NpUEeMHUKU,
Hexomopvle u3mepumenvhvie npubopel. Ho
yoce HA 3MOM KOPOMKOM DPaouoaiobumens-
CKOM nymu mebe npuwnoce ob3asecmuce
KOe-KaKuMu  CMOASPHBIMU,  CAECAPHBIMU
U MOHMANCHLIMU UHCMPYMEHMAMU, Mame-
puaramu, Oemasamu. Imo «xo3fiicmeo»
maoeil macmepckoit 6ydem nocmeneHHo no-
BOAHAMbCA.

Tenepv Hado onpedesums U obopydosams
BOCMOAHKKOE MeCMo, 20e He Mewas Opyzum
U He HaHOCA 6peda OOMAuiHUM 6eujaM,
MONCHO Obl10 OBl ¢ y0o6cmeom nuaumb,
cmpozame, Kieums, ceepaumbs, nasme, Kpa-
cump —ca060m, macmepumv. 3mo 6ydem
meoii pabouuil y20a0K.

Bom o maxom yzoake, 0 npuemax momn-
MaxcHeIX pabom, 0 mexnos0zUU U3zZomoane-
HUSAL HeKOMOpbIX Oemadeil A U Xouy NO2080-
pump 8 IMoil becede.

BEPCTAYHAA JOCKA

B nepeyro ouepenr caenail BepCTaYHYIO
JOCKy, HallpuMep Takyio, 4To m3obpaxeHa
Ha puc. 123. Ee MOXHO NOJIOXKHTDH Ha CTOJ
HJIM LWIHPOKYIO CKaMeHKy, ¥ OHa 3aMEHHUT
CTOJISAPHBIA BepcTak; 3akoHYMB paboTy, T
MOXeIlb CHATHL ec U yOpath. Brpouem, ee
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MOXHO YKpenwTh Ha CTONOHKax B 4dyJiaHe
HJIM capaifumke, eciu Thl TaM coOmpaenrb-
¢ o6opynoBaTE CBOIO MacCTEPCKYIO.

IlonGepu cyxyio, 6¢3 CyuxoB HOCKY mjiu-
Ho#t 1,5 M, mmpunoit 250-300 u TomumHoR
40-50 MM u xopomreHbko O6CTpyraii ee,
4TOORI OHa CTajla CO BCEX CTOPOH POBHOM
u rnanxoil. Uem tomme 6yner mocka, TeM
NMpoYHee M YCToidMBee noayuurcs pabo-
ymii Bepcrak. Ceipag OOCKa He TOAMTCH,
Tak Kak BbICbIXast OHa Oymer kxopoOHMTBCH
M TpeckaTbes. CHH3Y K AocKe, BAOJIL ee peb-
pa, npubeii nepeBaHHbLIE Gpycok, BhImy-
ctuB ero Ha 1520 MM wm3-mom mocku.
K mpaBomy komlly, TOXe CHW3y, npubGeit
OTPE30K ILIAPOKOH MOCKM, HO TakK, YTOOHI
BOJIOKHA €€ pacCnojiarajuce He BJONb,
a nomnepek ocHoBHOM paocku. Ilpuburrie
cau3y Opycoxk m oTpe3ok gnocku Oynyr
yIEpXHUBaTh BEPCTAYHYIO JOCKY Ha Kpalo
crona,

Ha neBoM KOHIe JOCKH YKpeIM <ia-
CTOYKHH XBOCT»—YNOp JUISi CTPOraHMs
6pyckoe u nocok. OH npeacrasiser coboii
pouieyxy JumHONH npuMmepHo 200, mmpy-
Hoit 150 » Tomuuuo# 10-12 MM ¢ KimHO-
06pa3HbIM BhIpe30M. VKperissi 3TOT ynop,
ULIANKA rBo3fiedl WM MIypynioB YTONM NO-
riaybxe, 4TOOKI HE TNOBPEOWTH O HHX Xe-
Jie3ky pybanka wim ¢yraHka.

PsioM ¢ nacTOYKMHBIM XBOCTOM TpH-
BHHTH WM npubeil kx BepcravHOHM AOCKe
elle OMH ynop—iyis crporanus pebep no-
cok. IToT yrnop—Opycok TBepmo# nopons:
npesecuHsl, Hanpumep Oyka, nyba, cnm-
JIeHHBIH Hamckoch. Mexny HUM u peGpomM
BepCcTayHOR Jocku obpa3yercs KJIMHO-
obpa3HuIl IIPOMEXYTOK, B KOTOpPBIif BCTa-
BJSIOT KoHell obpabarhiBacMOM [ockm.
Cuusy focka OyHeT yHepXMBaTBCA KpaeMm
6pycka, BricTynalommm W3-NIOJA BepCTav-
HOH nOCKH.

Ha npyrom xoHne BepcradHOM [OCKH,
orcTynuB Ot Kpas Ha 120-150 MM, cpenait
Bbipe3. B HeM 11 6ynems 3akperisaTs K-
HOM JIOCKY, KOrfia NoTpebyercsi pacuwiuTh
€e BJOJIb, IPOCTPOraTh €¢ TOpEILl MM 3a-
MWINTE IHNLL B 3TOT BHIpE3 MOXKHO TaK-
ke 3aXaTh ZiBe NOLLEYKH, KOrga WX HaIo
ckienth. Co CTOPOHBI, NPOTMBOHOMOKHOR
BBIpE3y, npubelt oTpe3ok Opycka WIH TOJN-
CTOM JOCKH. ITO YIOp, K KOTOPOMY ThI
6yneus npmwxuMaTh 6pycok, fOMIEUKy Win
¢danepy, 4YTOOLI OTHIIMTHL KOHEIl, CBHCAIO-
M C BEpCTavyHOM HOCKH.

Bepcraunyro DOCKY Tl MOXEIIb HCHOJIb-
30BaTh M JUIA CJecapHbiX pafoT, ecium Ha
3TO Bpems Oynelnbs NpHMBEPTHIBATL K HEl
HACTOJNILHLIE THCKM M OTPE30K YIIIOBOro
KeJjesa.



Puc. 123. BepcTadHas focka

PABOUYNI CTON

[ns nogenkn menkux paetasein, c6opkw,
MOHT&Xa W HaNaKMBaHMA TBOMX KOH-
CTPyKUuini  Tbl  Oyfdellb  MOMb30BaTbCA
CBOMM MUCbMEHHbIM CTOMOM. HO 4TOObI
CTON He MOBPeaWTb, CAenail JocKy, KOTO-
pylo 6yfelb HaknagblBaTb Ha Hero BO
BpemMsi paboTbl.

Takas [OCKa, TMOMIOXeHHad Ha MuCb-
MEHHBI/ CTON, NOKas3aHa Ha puc. 124. [ns
ee M3K0TOBMEHMA MOTPebyloTCs NNUCT (a-
Hepbl TO/LLMHON 4-6 MM 1 4eTbipe gepe-
BAHHbIX Opycka ceveHvem nprvepHo 20 x
X25mMM. Tpu 6pycka npuben BAONMb
rnepesHero 1 60KOBbIX KpaeB (haHepbl C Ta-
KM pacyeToMm, 4ToObl MeXay HUMW TOYHO
BMMUCbIBANACh KPbILLIKA CTONA. ITOW CTOpO-
HOM haHepy Oyfewb HaknajpiBath Ha
cTon. YeTBepThii Opycok npubeit BAOMb
3afiHero Kpas haHepbl, HO C BepXHel CTo-
POHbL. Y rebs MoayunTcs LUWT, KOTOPbIRA
bnarogaps TpPemM HWKHUM Bpyckam He 6y-
[eT nepefsuratbcs Mo CTONy. BepxHwii
OpycoK OyAeT CNy>XWUTb GOPTUKOM

Ecm rbl Gyfdellb 3aHMMATbCS  MOH-
TaXHbIMM paboTamy Ha 6OMbLUOM CTOne
TO Cfenail WWTOK, KOTOPbI MOXHO 6bI0
6bl NONOXMTbL Ha yron crona B atom cny

uae CHM3y K thaHepe npubeii He Tpu, a aga
OrpaHNYUTE/NbHBIX BPyCKa, @ OCTaBLUMECA
ABa Npubeil C BEpXHEW CTOPOHbI (aHePbI.

[OTOBbIM LUUT 3a4MCTb LUKYPKOW, Npo-
TpaBM MOPW/IKOI UM PacTBOPOM MapraH-
LIeBOKIC/IOr0  Kaina  (MapraHLoBKy), no-
Kpoli TaKOM WM MOKpack Mac/siHOW Kpa-
CKOWi B npaBom 3aiHEM YT/ly MOHTaXHOI0
LMTa YKPENW OTPe30K Y3KOW [OCKM C Tpe-
MS LUTENCEeNbHbIMA PO3eTKaMu. PO3eTKM
COeaVHU mapasinenbHo. Mpy nomowm co-
eVHUTENBLHOTO LUHYpa Tbl 6yfellb Mog
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KMoyaTb PO3ETKM K 3nekTpocetu. [lo-
yemMy Tpu po3eTkn? Ons  ypo6etea
HanaXnBaHWs MPUEMHWUKOB, YCWUUTENeN
N Apyrux npubopos, nNUTAIOLMXCA OT
3M1EKTPOCETU: OAHA-ANA 3NEKTPONAANIbHU-
Ka, BTOpas- [NA WCMbITbIBAEMON KOH-
CTPYKUMW, TPeTbA- [N HACTOMbHOW
namnbl. XXenaTenbHo, YTO6bI LUTEMNCE/bHAS
PO3eTKA, B KOTOPYIO Thl Gyfellb BKIHOYATb
BUNKY LUHYpa 3neKTpopacnpegenmTensHoi
KONMogku, 6blna 0060pyfoBaHa MNIaBKUM
npegoxpaHuTesnem Ha ToK 2-3 A. Ecnn
cnyyaiiHo npounsoiget 3amMblKaHue
B Mas/lbHAKE WAN WCMbITbIBAEMOW KOH-
CTPYKUMW, TO MEPEropuT MpefoxpaHuTeslb
3TOW PO3ETKW, a He KBAapTUPHOM 3MEKTPO-
CeTW.

HAYUYNCb MNAATb

HafeX>XHOCTb  3M1EKTPUYECKUX  KOHTAKTOB
MeX[y NPOBOLHWKaMW 1 AeTansMu 1 npo-
YHOCTb MOHTaXa B Le/IOM OrnpefenstoTcs
KayeCcTBOM Maiku. HayunTbcA XopoLlo
nasTb-TBOS MepBeiias 3ajava.

OCHOBHbIM VHCTPYMEHTOM /151 MaiKm
CNYXXUT Nas/IbHUK-CTEPXKEHb WM KYCOK
KpacHoW mefu, HarpeBaemblii o Temnepa-
Typbl MnaeneHuUs npunos. KoHew, CTepXHs
3anuneH Hanogobve KAnMHa-3To paboyast
yacTb, WM Xano nasnbHuKa. Pagnontobu-
TeNM NOMb3YKTCA 3NEKTPUUECKUMU Nas/ib-
HUKaMU. CTepXeHb  3N1eKTPUYECKOro
nasfibHUKa BCTaB/leH B METa/I/IMYECKYHO
Tpybky. Tpybka 06epHyTa CAKOAOA WK
CTEKNOTKaHbi. [MoBepX 3TOro W30MALMOH-
HOro €nosi HaMoTaHa HUXPOMOBas NPOBO-
JIOKa-3TO  HarpeBaTefibHbIA  371EMEHT
nasnbHuKa. CBepxXy OH 3alluLieH Coem
acbecta M MeTa//IMYECKMM KOXyxoMm. Ha
LPYroil KOHeL, TPYOKWN HacaeHa [epeBsiH-
Hasa unm npactmaccosas pydka. Ipu no-
MOLUM BWNKW Ha LUHYpe, COEAUHEHHOM
C HarpesaTe/IbHbIM 3/1EMEHTOM, MasbHUK
BK/IOYAIOT B LUTEMNCE/IbHYIO PO3ETKY 3/1eK-
TPOCETU. DMNEKTPUYECKUM TOK packanset
MPOBO/IOKY, -a MPOBOJIOKA OTAaeT Ternno
MeJHOMY CTEPXHIO U HarpeBaeT ero.

Hatua npombILLNIEHHOCTb BbIMYCKaeT He-
CKONIbKO TUMOB 3/1EKTPUYECKUX Mas/IbHU-
KOB, pacCuUMTaHHbIX B OCHOBHOM Ha Hanps-
XeHue 127 n 220 B. 3HayeHne HanpskeHus,
Ha KOTOpOe paccuuTaH nas/lbHUK, 1 MOLLL-
HOCTb TOKa, noTpebnsiemas UM, BbilLTaM-
MoBaHbl Ha €ro MeTa//IMYECKOM KOXYXe.
Jlyule, KoHeHHO, a rnaBHOe 6e3onacHee,
nonb3oBatbcA nasnbHuMKom Tuna [MCH
25-36B, paccuuTaHHbIM Ha Hanps>keHue
25-36 B. Ho anst ero nutaHus notpedyeT-
CSl MOHWXKaloWMiA TpaHchopmartop.

128

Ha puc. 125 nokasaHbl fABe Hauborsee
pacrnpocTpaHeHHble KOHCTPYKLWMN 3MeKTpK-
YeCKUX MasafbHUKOB. OAUH M3 HUX (puc.
125,a) nmeeT [Ba CMeHHbIX CTepXHs: I-
o6pasHbIin 1 npsmoii. Mpu paboTe B Tpy6-
Ky HarpeBaTe/IbHOrO 3/1eMeHTa BCTaB/IAOT
TOT CTepXeHb, KOTOpbIM ynobHee pabo-
TaTb. Y BTOpPOro nasnbHuka (puc. 125,6)
CTEPXXEHb MpsIMOli 1M 6Gonee TOHKWIA MO
CPaBHEHUIO C MepBblM, KOTOPbIA TOXe
MOXHO 3aMeHATb. HO OCHOBHOe pa3nuuue
MeXay nas/ibHUKaMu 3ak/yaeTca  He
TO/MbKO B MX CTEPXHAX: NepBblli NasfbHUK
6onee MoLWHbIA (80-100 BT), MM MOXHO
nasTb MaccuBHble A€TanM U faXKe PeMOH-
TMPOBaTb HebOonbLUMe XO3ANCTBEHHO-ObI-
TOBble BeLIW; BTOPOW MNasfbHUK MeHee
MOLLHbIN (35-40 BT) 1 npeAHa3Ha4eH B OcC-
HOBHOM [/11 pagvoMOHTaxa.

XKenatenoHo; KOHe4YHO, WMeETb [Ba
nas/lbHMKa pasHbiX  MowHocTell.  Oc-
HOBHBIM >Xe BYyJeT 3/1eKTponas/ibHUK MOLL-
HocTblo 35-40 BT. Ho Takoii nasnbHWMK
Henb3sl CUMTaTb YHMBEPCAIbHBLIM 15 pa-
ONOMOHTaKa.  CpaBHWUTENIbHO — TOJICTbIM
)KasIoM He BCerfja MOXHO «[06parbcs» Ao
06Ol ToUkM MOHTaXa. Ero »ano, kpome
TOro, UMEET C/IMLLKOM "BbICOKYIO Temnepa-
TYpY, ONacHyto 47151 naiku Menkux pagmo-
[eTaneid, BbIBOLOB MasiorabapuTHbIX TpaH-
3UCTOPOB,  WMHTErpasibHbIX — MUKPOCXEM.
B Takmx cnydyasx nonb3yiica HacagKoi
(puc. 125,B)- cnupasbio U3 Ny>XeHon Mef-
HO/ MpOBONOKM AvameTpom 1,5-2 MM,
HaJeBaeMol Ha >Xafio nas/ibHWKa. [aliky
MefIKUX feTasneil oCyLLecTBASAIT KOHYMKOM
HacafKn, HarpeBaeMOW CTepXHEM nas/ib-'
HUKa.

Puc. 125. 3nekTpuyeckue nasnbHNKN N Hacafka
AN Naikn MenKux paguogeTaneit



[N naiiku Hy)XHbl eLe nNpunoi n gakoc.

MpunosMu Ha3bIBAKOT NIErKonnaskve Me-
TAIMYECKME CM/aBbl, C MOMOLUBIO KO-
TOpbIX MPOBOAAT Maliky. VHorga ans nai-
KV MPUMEHSAIOT yucToe 0/1080. ONIOBAHHASA
nasioyka MMeeT CBET/IYHO CepebpucTo-ma-
TOBYIO MOBEPXHOCTb W MpW K3rube unu
oxatum nuockoryéuamm xpyctmt. Ho uu-
CTOe 0/10BO CPaBHWUTENIbHO [OPOro, MnosTo-
My NPUMEHSIIOT €ro TOMbKO [N 3a/TyKu-
BaHWUSA 1 Naiiku nocygpl, NpegHasHa4eHHOM
ONA MPUrOTOBMIEHUSA W XPaHEeHWUs MULLK.
[ns pagnomoHTaxa 06bIYHO MCMONb3YIOT
0/I0BAHHO-CBUHLOBbIe  nipunon  [10C-40
nam MOC-61, npeacTaBnaowme coboi
Crnas 0/10Ba W CBMHUA. Lindpbl B Mapkax
MPUMOeB YKa3bIBalOT MPOLIEHTHOE COfep-
XaHve B HuUx onosa. B npunoe MOC-61,
Hanpumep, cofepxutca 39%  cBuHUA
n 61% onosa. C Buay nNpunon NOXoXxmu Ha
yncToe 0/10BO, HO MeHee CBeT/ible-Ma-
TOBblE.

Uem 6osblue B Npunoe CBUHLA, TEM OH
TemHee. OfHaKo MO MPOYHOCTM Chanku
0N0BSHHO-CBMHL0BbIV NPUMO He ycTynaeT
yucTomy onioBy. naBuTCA OH MpU Temre-
patype 180-200°C. Y 06Hee nosib30BaThCA
KYCOUYKOM MpUMNos B BUAE MaIOYUKMN.

®nocaMu  HasbIBAKOT  BELUECTBA, KO-
TOpblE NPUMEHAIOT A1 TOrO, YTObbI Mof-
rOTOBMIEHHbIE K Malike MecTa AeTaneii unu
MPOBOAHWKOB He OKUCMIANUCL BO Bpems
nporpeea wux nasnbHWKOM. bBe3 dntoca
npunoi He ByaeT «MpUAMNaTb» K MOBEpPX-
HOCTW MeTasIfa.

dntockl 6bIBaOT pasHble. B MacTepckux,
Harpumep, rae PeMOHTUPYIOT MeTanye-
CKYI0 nocyay v Apyroli JOMaLUHWA NHBEH-
Tapb, MPUMEHAIOT «MasANbHYIO KUCNOTY».
3TO pacTBOp LWMHKA B COMSIHOM KMWC/OTe.
[ns mMoHTaka paguoannapartypbl Takoi
()/110C COBEPLUEHHO He MPUrofeH, TaK Kak
MpY NPUKOCHOBEHWM K HEMY Nas/ibHUKa OH
pa3bpbI3rnBaeTcs, 3arpA3HAeT  MOHTaX
M CO BpEMEHEM pa3pyLLaeT CoefuHeHus,
mesikue getanu. [axe HebonbLiasa Karnesb-
Ka KUCMOTbI, MoMnaBLlas Ha TOHKWIA 06Mo-
TOYHbI MPOBOJ, Yepe3 KOPOTKUiA Mpome-
XYTOK BPEMEHW pa3befaeT ero.

[na pagmMoMOHTaXka NPUrofHbl TOIbKO
Takve (ICbl, B KOTOPbIX COBEPLUEHHO
HeT KucnoTel. OAHWMM M3 TakuxX (pIHCOB
ABNSeTCa kaHugons. Ecnu naiika npounsso-
ONTCA B NErkofOCTYMHbIX MecTax, UCMob-
3yH0T KaHM(o/b B Kycoukax. B Tex e cny-
yasx, Korga TpygHo gobpaTbcs Ao getanu
C KYCOYKOM KaHU(OIM, WUCMOMb3yHT ry-
CTON pacTBOp KaHW(onm B cnupTe Wau
aueToHe. YUTo6bl KaHWU(OMb XOPOLIO pac-
TBOPW/IACb, €8 HY)XHO pasmenbyaTb B NO-
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powoK. Tak KaK ChupPT WU aueToH Obl-
CTPO YNeTyunBatoTCsi, Takon (toc cre-
AYET XpaHWUTb B My3bIpbKe U C NPUTEPTOIA
MpPoOKOW, Hampumep W3-Mo4  OfEKO/OHa.
CnnpTO-KaHN(O/bHBIA  (/IIOC HAHOCK  Ha
crnavBaemMble MecTa Npy MOMOLLUM TOHKO
NanoyKy! UM KUCTOUKM.

PekoMeHay [NA nNasnbHWKa chenatb
I'IO,IJ,CT&B?/ a npunoin u kaHudonb Aaep-
aTb B 6aHOUKe U3 aloMUHUA (puc. 126).
3TV npocTble NpMcnocobnieHns co3fanyT
onpefeneHHble  ygobctBa B pabore,
a Nas/ibHUK, NpUNon 1 KaHudonb 6yayT
cofepxatbcs B YNCTOTE.

YMeHne XOpolo nasfTb-CBOEro poga
MNCKYCCTBO, KOTOpOE JAaeTcs He cpasy, a
B pe3ynbTarte HeKoTopoii_ npakTuku. Cek-
peT MPOYHOW W KpacuBOi Maviky 3aKnto-
4aeTcsa B aKKypaTHOCTM W 4YUCTOTE: €eciu
M10X0 3a4WLLEHbI MPOBOAHMKN, 3arpAa3HeH,
HEZOrPET WU MeperpeT Nas/bHUK, HWUKOT-
Aa He noslyunTcs XopoLlei naiiku. Hepo-
CTATOYHO ropsunii NasnbHUK MpeBpaLLaeT
MpYMNoii B KallWLy, KOTOPOW NasTb Hefb3s.
Mpy3HakoM  [OCTAaTOMHOrO  MpoOrpeBsa
nasnbHUKa ABAAKOTCA BCKMMaHWE KaHugo-
M 1 0BUNbHOE BblAeneHne napa npu co-
MPMKOCHOBEHUMN ee C Mas/bHUKOM. Hop-
Ma/lbHO HarpeToe >kafo nas/bHUKa X0po-
WO NAaBUT NpWNoA U He MOKpPbIBaeTcs
OKaMHOIA.

Paboumin KoHel, nasfbHMKa OO/MKEH
6bITb BCErga ropsynMM WM XOpoLlo 3ay-
YKEH-MOKPbIT TOHKMM CMoemM npunos. 3a-
NY>XMBAKOT MNas/bHUK Tak: €ero pasorpe-
BAOT, 3aUVLLAIOT XaN0 HaMWIbHUKOM Wn
HaXKAAYHOV Oymaroi, onyckarT B KaHu-
(ho/ib M MPUKACAOTCA UM K KYCOYKY Npu-
nos. llocne 3toro >ano 6bICTPO TPyT
0 JepeBo, YTo6bI BCA €ro MoBepXHOCTb Mo-
KpblBaslaCb TOHKMM cnoem npunos. Ecmun
MpYMNOii He NpUCTaeT AaXe K XOpOoLUOo npo-
rpeToMy Xasy, ero HyXHo elle pas 3ayu-
CTUTb U BHOBb 3a/TyAUTb.

MasAnbHYK MOXHO CuMTaTb XOpOLIO 3a-
NY>XXEHHbIM TOrfa, Korga »aio paBHoMep-
HO MOKPbLITO CI0EM MPUMOA U C ero KOHUU-
Ka Mpu Harpese CBMCAET Karesibka rnpuros.
Pabounii KoHel, n060ro nasnbHUKa €O
BPEMEHEM «BbIrOpaeT», Ha HeM 06pasytoT-
cA yrnybneHuns-pakoBuHbl. Mpugatb emy
NpaBUbHYK (OPMY MOXHO HanuIbHW-
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kom. Hambonee npaBuibHas u ypob6Has
thopma pabouein YacTn Mas/ibHMKa NnokKasa-
Ha Ha puc. 127.

MecTa MPOBOLHWMKOB WM  fAeTalei,
npegHasHaueHHble ANS CrMaiku, [OMKHbI
ObITb 3a4MLLEHbl 00 GMecka U 3amyXKeHbl.
Malika 6e3 3any)XMBaHWUs OTHMMAeT 60/b-
LLe BPEMEHM M MeHee HafexHa. 3anyxuvBa-
HWe MPOBOAHWKOB YAOOHee AenaTb Tak:
3a4MLLEHHbIM MPOBOAHMKOM KOCHYTbCA Ka-
HM(ON 1 XOPOLLIO MPOrpeTb ero Nas/ibHU-
KoM (puc. 128). KaHudonb, pacnnasnsisich,
MOKPbIBAET  MOBEPXHOCTb  MPOBOAHMKA,
M NPUMORA, WMEIKLLMIACA Ha Nas/IbHUKE,
pacTekaetcsi no Hemy. lMoBopayvBas Mpo-
BOAHWK W MEL/IEHHO Mepefsuras Mo Hemy
KaNo NasiNbHWKa, NErko JO06UTLCS paBHO-
MEPHOTO MOKPbITUS MOBEPXHOCTW MPOBOA-
HMKa TOHKMM CfoeM npunos. Ecam mpm
naiike Gyfellb MCNO/b30BaTh XUAKUIA Ka-
HWU(ONLHBINA (IKOC, CMauMBaid 3anyXKmBae-
MY AeTalb 3TUM (IFOCOM NPX MOMOLLM
Najloykn MU KUCTOUKW, a 3aTeM Mporpe-
Bail geTasib Nas/IbHUKOM [0 Tex Mop, Noka
MPWMNOiA He pacTeyeTcsl MO ero MOBEPXHO-
cTh.

UT06bl crnasTb 3a/ly)XeHHble MPOBOAHU-
KW Unn getanu, ux Hago NoTHO MpuXaTb
OPYr K Apyry n K MecTy MX COMpUKOCHOBE-
HUS NPUIOXWTb Mas/ibHUK C  KanesbKov
npvnos, noBucaroLLei Ha xane. Kak Tosb-
KO MeCTO Naiikv nporpeeTcs, NpUMoi pac-
TeYeTcsa W 3anosIHAT NPOMEXYTOK MeXay
fetanamu  MnaBHbIM ABVXKEHWEM Nasi/ib-
HMKa PaBHOMEPHO pacnpegenu Npunoi no

Puc. 127. Paboumii KoOHel, >ana nas/ibHUKa
(cneBa-nNpaBU/IbHO 3aTOYEHHbIN, CNpaBa—BbIro-
peBLLNiA)

Puc. 128. 3anyxuBaHuve NpoBogHMKA
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BCEMY MECTY Chaiiku, a W3/MLeK yganu
TEM Xe Mas/IibHMKOM—MpUNoi BbICTPO 3a-
TBEpAeeT W TMPOYHO CKpenuT JeTanu.
OueHb BaXHO, 4TOGbI CnasHHble AeTau
nocne yganeHus nassibHUKa He CABUrauch
C MecTa, MOKa He 3aTBepaeeT Npunoin, nHa-
ye Maiika O6yAeT HenpoYHOIA.

Ecnu HEBOMOXHO 3a/lyAiUThb MOBEPXHO-
CTM cnamBaeMblX AeTanen pasfefibHo, X
Hajo NIOTHO NpYXaTb, CMa3aTb MeCTO CO-
MPUKOCHOBEHWSA XKMAKAM  KaHU(ObHbLIM
(nrocom (MM NOAHECTU K HEMY KyCOYeK
KaHu1honun) 1 NporpeTb Nas/bHUKOM, Npes-
BapuTeNbHO B3fB Ha Hero npunoii. [po-
rpesali fjetanm O Tex Mop, NoOKa Mpumnoi
He pacTeyeTcsd MO BCeMy MeCTy Craviku.

3anoMHW: XOpOoLLeid Nakoin MO>KHO CUu-
TaTb Takylo, Npu KOTOPON NpUNoii Ne>XKUT
He KOMKOM, & TOHKWUM Cnoem 06/11BaeT Me-
CTO naiikn o BCEX CTOPOH.

HauunHatoLye, ellle He MMetoLLMe OnbITa
paguontobuTenn MHorpa CrapatoTesi «3a-
Ma3blBaTb» MECTO Nallku npunoem, a no-
TOM YAUBAAKOTCA, NOYEMY He MONy4aeTcs
MPOYHOIO COEAUHEHWS, XOTS MPUNOs W3-
pacxofoBaHO MHOTO. VICKYCCTBO XOpoLuei
naliky 3ak/4aeTcsa B TOM, 4TOBbI MpoBe-
CTM Nailky npu MasnoM pacxofe npunos.
A 3TO [JOCTWraeTcs Npu XOpOLUO Mporpe-
TOM W 3a/y>)KEHHOM Mas/ibHUKe. TOMbKO
npyM 3TUX YCMOBMAX Nalika MnoslyyaeTcs
MPOYHO, aKKypaTHOW W KpacuBOWA.

YuTu: napbl KaHWgonu [encTByOT Ha
CNM3NCTble 000M0YKN 1a3 U HOCOT/IOTKMY,
MO3TOMY MasTb HYXXHO B NPOBETPVBAEMOM
nomelleHun. Eule nyduwe, ecnv BO Bpems
naiiku Ha pabouem MecTe GyaeT BeHTUNS-
TOp.

O HEKOTOPbLIX  MATEPUANAX
N MPNEMAX MOHTAXA

KayecTBo paboTbl NPUEMHMKA, YCUIUTENS
WA JPYroro pagnoTeXHUYECKOTO YCTPOWi-
CTBa BO MHOIOM 3aBWCUT OT pauuoHa/b-
HOCTW pa3MeLLeHNs feTaneid N NPOYHOCTU
MX MOHTaXa. OCHOBHble AeTan AO/MKHbI
pacnonaratbCsi TaK, 4TOGbI  COEAUHM-
TefbHble MPOBOAHWKM ObLIM MO BO3MOX-
HOCTM KOPOTKUMM U He MepeceKaInchb.
MOHTaX [O0/MKEH ObITb YXECTKUM, 4TOObI
NpeaynpeanTb Cy4aiiHble COeaMHEHNS Me-
XAy AeTansiMy U NPOBOAHWKaMK, KOTOpbIe
MOTYT MOSIBUTLCA MPY TOTYKAaX WU BCTPSIXM-
BaHMM. Kpome TOro, MOHTaX [JO/MKEH
ObITb KOMMaKTHbIM, YA0OHbIM A7 MNpo-
BEPKM, 3aMeHbl AeTasiel W, KOHEYHO, Kpa-
CHBbIM.

OCHOBOI1, KaK 6bl (hyHAaMeHTOM pagmo-
TEXHUYECKMX YCTPOWCTB wAM Npubopos



CNY>XaT NNOCKWe NaHenm Wan naHenu B BuU-
Je AwnykoB -waccu. Kak nnockvie naHenw,
Tak ¥ LWaccy MoryT 6bITb haHepHbIMU, [0-
LWATbIMU, METUIMYECKNMU, N3 NINCTOBOIO
opranvTa, MNacTMaccoBbIMA WM KOM6U-
HWPOBAHHLIMW W3 PasHbIX MaTepuasioB.
Ecnu naHenb haHepHas, gowiatas wam op-
rannToBas, TO Hafo Nno3aboTUTLCA O TOM,
yTobbl OHAa Oblna [OCTATOYHO XOPOLLUM
n3onaTopoM. OHa He [O/MKHA BNUTLIBATb
B/ary-oTCbIpeBLUas MaHesb MOXeT ObiTb
MPUYNHON YTEUKN TOKa U, CNefoBaTenbHo,
OTKasa B paboTe paguoannaparta. YTtobbl
3TOr0 He Cyymnioch, (haHepy, Npexie yvem
flenatb U3 Hee NaHeMb WM LIAccu, XOpo-
LUEHbKO BbICYLUW, HATPX CO BCEX CTOPOH
pacnnaeneHHbIM napapuHOM WAN BOCKOM
WM MOKPOA OfMH-fBa pasa CrnvpTOBbIM
WM MacnsaHbiM  flakoMm. O6paboTaHHble
TakMM CMnocoboM Martepuanbl He O6yayT
BMUTbIBaTb Bfary, fa 1 BHELUHWIA BUf OC-
HOBaHUs PafVOKOHCTPYKLUUW, CAENaHHOro
13 HUX, bygeT 6onee ONPSATHLIM.

ToHKas tgaHepa y[obHa ans 06paboTku,
HO CAenaHHble M3 Hee MaHesb WX LIaccu
OyayT HenpoyHbIMK. Jlydlle BCero nogoim-
[eT XOpoLlo MpoKneeHHas 6Gepe3osast (ha-
Hepa TOMWMHON 4-6 MMm. CTpouTenbHas
thaHepa Xy>e, Tak kak OHa npu 06paboTke
4acTO paccfavBaeTCs, TPECKaeTcs, UMeeT
HepoBHOCTW. Ecnu HeT haHepbl Tpebyemoii
TONWWHBI, MNaHelb MOXHO CKIenTb U3
[OBYX KyCKOB 00/ee TOHKOW (haHepbl.
CknemBaeMble KyCKU (haHepbl Cylin nog
rpPy30M, MHaYe OHU MOryT MOKOpPO6MTbCA
nnn BooOLLE HE CKIEUTbCS.

JlnctoBoii MeTann cnoxxHee B 06paboT-
ke, 0CO6EHHO B AOMALLHMX YC0BUsAX. 3aTO
MaHenn 1 Lwaccu, cAefiaHHble 13 Hero, nyuy-
we aHepHbIX. V1 He TONMbKO MOTOMY, YTO
OHM NpoYHee. MeTann CRy>XWT 3KPaHOM,
YCTPAHAIOLWMM MapasuTHble B3auMOCBA3N
MeXay OTAeNbHbIMU AeTanaMn 1 LensaMu
uepe3 MarHUTHble W 3N1eKTPUYECKMe MONs,
4YTO BO MHOIMX CllyyasX fBnseTca 06s3a-
TeNbHbIM  TEXHUYECKUM  TpeboBaHveM,
W UCNOMb3YEeTCA B KauyecTBe 3a3eM/IEHHOro
MPOBOAHMKA, UTO YNpoLLaeT MoHTaX. s
METaJIIMYECKOro LIaccy fydlle BCEro uc-
Mo/b30BaTh NCTOBON atOMUHUIA TOMLLM-
HoWi 1,5-2 MM. BblpesaTb 3aroToBKy 1 130-
FHyTb LIACCK WK CK/enaTb ero M3 nonoc,
MPOCBEPANTb B HEM OTBEPCTUS MOXHO
B LUKO/bHbIX MacTepCKMX, & OKOHYaTeNbHO
obpaboTaTb Luaccu foma.

Ho, vcnonb3ys meTannuueckoe Liaccut
WK naHenb, 6yfAb OYeHb BHUMATE/bHbLIM
Mpu MOHTaXe: BCe AeTasn, MNPOBOAHUKM
N 3NeKTPUYecKMe Lienu, KOTopble Mo CXeme
He 3a3eMnNAloTCA, AO/MKHbI OblTh CaMbiM

y

TLAaTe/lbHbIM  06Pa3oM M30/IMPOBaHbI OT
Luaccu.

[na naHeneii 1 MOHTaXXHbIX MNaT TpaH-
3UCTOPHbIX NPUEMHWKOB, YCUNWUTENel, us-
MepuTeNnbHbIX MPMOOPOB PaaunontbuTenm
MCNOMb3YIOT /IMCTOBOM FETUHAKC, CTEKNO-
TEKCTO/IUT W/IN OpraHNyecKoe CTeK/o TOJ-
WUHOW 1,5-3 MM. OTW MaTepuaibl-XOpo-
wue wm3onatopbl. OHU nerko ob6pabatbl-
BAlOTCH, a [JeTasn, CAeNaHHble W3 HuX,
BCerfa BbIMA4AT ONpATHO. BbipesaTs 3a-
rOTOBKM NaHeneid, MOHT&XHbIX NnaT Wm
KaKMX-TO WHbIX [eTaneil u3 NMCToBbIX Ma-
TEpnasioB TOMWMHON [0 4-5 MM fiydle
BCEro C MOMOLLbIO HOXa-pe3aka, ChefaH-
HOro M3 HOXXOBOYHOrO MosioTHa. KoHel
oTpe3ka nonoTHa gnuHoin 130-140 mm 3a-
TOYW Ha TOUUNILHOM CTaHKe Mo ¢opme, Mno-
KasaHHOW Ha puc. 129, a pyyky Takoro pe-
3aKa 06epHY HECKOMbKUMK CNOAMU U305~
LIMOHHOM NeHTbI (UTO6LI BO BPeMsi paboThbl
He MOMOPTWUTL PYKY). YTON pexyllei va-
cTn gomkeH coctaenate 30-35° v no wwu-
pyHe. ObiTb pPaBHbIM TOJLMHE MOMOTHA.

Monb3yiics pe3akoM Tak. JIUCT reTuHak-
ca Wan Jpyroro marepuasa Nonoxu Ha
CTON WM (haHepy C POBHOW MOBepX-
HOCTbHO, Ha/IOKWN Ha Hero MeTas/IMyecKyto
NIHEAKY W MO Hell, CHMMas CTPYXKY 3a
CTPY>XKOM, Hagpesaii MaTepuan NpMMepHO
[10 MOJIOBMHbI €r0 TO/MLUMHBI. 3aTeM TOYHO
Tak Xe Hafpexxb maTtepuan ¢ Apyroi cro-
POHBI 1 pa3noMu Mo NIMHUKN pa3pesa. Ecim

6)

Puc. 129. Hox-pesak (a), nonb3oBaHve UM (6)
M rmbka nuctoBoro metanna (B)
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Hagpesbl C 06eMX CTOPOH COBMAJaloT, TO
TOpeL, 3aroToBKN JeTa/n MOC/e OMWJIOBKM
HanNWIbHUKOM MOMYYUTCH POBHbIM.

Pasmeuas GyayLlyto 3aroToBKYy, Yy4uTbl-
Bali LUMPWHY pabo4ein YacTn pesaka.

Takol pesak MoHagobutca Tebe un Mpwm
rmbke NMCTOBOrO aKOMUHMA WAM Aropa-
NIOMUHMA. [eno B TOM, 4TO MOYYUTb
MPAAMOIA POBHLIA Yro/l COrHYTOro MeTasa
HEe TaK-TO MpOCTO, [AaKE 3aKMMast €ero
B TUCKaX MeXay [ABYMS CTalbHbIMM
nnacTMHaMm wam yronkamu. Hoe peno,
€Cnn 3TOT MaTepuan ByaeT npeaBapuTesib-
HO Mpope3aH MO AMHWK cruba NpPUMepHO
Ha TpeTb WM TMOMIOBMHY €ro TOJ/LVHBI
(puc. 129,B). B aTom cnyyae yron B mMecrte
n3rnba 06s3aTeNnbHO NOMYUYUTCA POBHBIM
M NPSAMbIM.

PacckasbiBas 06 YCTpOWCTBE MPUEMHU-
KOB, ycunuTeneid wnu apyrux npubopos,
A He Bcerga byfy ykasbisaTb pasmepbl WX
MOHT&XHbIX M1aT, MaHeneii WM Laccu.
Moyemy? [la NOTOMY, YTO He A1 KaXKAo-
ro cny4yas MOXET MOJONTM OAWH 1 TOT e
coseT. MHOroe 3aBWCUT OT KOHCTPYKLMM
n rabapmToB uMetowmxcs getanen. llo-
3TOMYy MpeXae 4Yem chenatb 3aroToBKY,
nogbepn Bce HeobXoAMMble AeTasiu, pac-
MOMIOXM UX Ha NucTe BymMarm B PeKOMEH-
LyEMOM MOpsiaKe W YyTOYHKM Byaywme pas-
Mepbl MOHT&KHOW nnatel. CTpemMuTbes
K YMEHbLUEHWIO MfaTbl WAW LUACCKM  He
Haf0-Ha ManeHbKON MNAoWaay MOHTaX
fenatb TpygHee.

Cpenas nnaty WM Luaccu, pasmMecTy Ha
HUX JeTain, HameTb MecTa BCEX Heobxo-
OUMbIX OTBEpPCTUA. OKOHYaTe/bHYH pas-
METKY OTBEPCTWUIA denail ¢ LOoMOLLb Nn-
HelikU 1 UMpKyns. [JuameTpbl OTBepCTUl
LO/MDKHbI  ObITb  TakMMK, 4TOObI AeTam
MPOYHO AEPXKaNCb B HWMX. [T MOHTaka
MCMONb3YHOT FONbIA UM U30/INPOBaHHBINA,
NYXKEHBIA UM MOCEPEOPEHHbIN  MefHbIN
nposog TonwmHoin 0,8-1,5 Mm. Takoli
MPOBOJ, XOPOLUO NPOBOANT 3MEKTPUYECKUI
TOK, @ MOHTaX, BbIMO/IHEHHbIA UM, GyaeT
MPOYHbIM.

MpegHasHaYeHHbI AN MOHTaXa Mpo-
BOZ, HaA0 BbINPAMUTL. [15 3TOro 0Tpesok
npoBofa AJIMHOA 1,5-2 M 3aKMW OfHUM
KOHLIOM B TWUCKax WU MPUKPYTW K Kako-
My-M60 MpPeaMETY U CUNABHO MOTAHW 3a
[PYrOil KOHeLl, 3aXBaTuB ero naockory6ua-
M. NpOBOA HEMHOIO BbITSHETCA U CTaHET
npsmbiM. OT Hero Tbl Gyfellb Kycaukamu
OTKYCbIBaTb HY)XHOW [/IMHbI  COEANHM-
TeNbHble MPOBOAHWMYKU. Bce coefuHeHWs
TWaTeNbHO nponavBaii. B mecTax BO3-
MOXHbIX 3aMblKaHWl MeXAy NpoBOAaMM
HafleBali Ha HWX Pe3VHOBbIE, MOSIMBUHUI-
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XNOpUAHbIE UAN  ApYrve  U30MSALMOHHbIE
TPpyokn nm60 1 0bMaTbiBaid UX Ha 3TUX
y4yacTKax W30/SILMOHHON NEHTOA.

B marasuHax, TOPryrlowmx pagvogeTa-
NAMUW, UMEKOTCA Habopbl MOHTaXKHBIX Ma-
Tepuanos. B HMX BXOAAT MOHT&XHble Npo-
BOJA Pas/IMUHbIX MapoK U W30NALUOHHbIE
Tpybouku. CoBeTyto U Tebe MOMb30BATLCH
3TUMKN Habopamu.

Mpy MOHTaXe, BO Bpems WCMbITaHWS
M Han@KMBaHMA annapaTtypbl YacTo NPUXO-
AMTca cnamBaTb W pacnavBaTb MPOBOAHU-
KW, 3aMeHsTb OAHY AeTailb ApYroi. 310
BCErga Haflo yuMTbIBaTb, NMPUMEHSS B KaXK-
oM cnydvae Hambosiee yA06HbIE MPUEMbI
MOHTaXa. HekoTopble M3 HWX MOKa3aHbl
Ha puc. 130. Ecnn HyxHO cpacTuTb f[Ba
NPAMOSIMHENHBIX NPOBOLHMKA, WX KOHLib
MOXHO He CKpyuuBaTb, a /UL CAOXKUTb
BMECTe TaK, 4TOObl MX MOBEPXHOCTU CO-
npuKacanMcb Ha 4/IMHe He MeHee 6-8 MM
1 cnaaTb. Korga e Hafo CoeyHUTL Npo-
BOLHWKM NOA4 MPAMbIM  YI/IOM,  KOHeL
OAHOr0 NPOBOAHMKA MOXHO COTHYTb, NpU-
XaTb K ApYroMy MNpOBOAHMKY U B TakoMm
BUge cnasTb wX. He pekomeHgyto /cnau-
BaTb HECKO/bKO MPOBOAHWMKOB WX feTa-
Neli B O4HOI Touke. B aTtom cnyuvae npu
Heo6X0AUMOCTM YAa/IeHNs OQHOMO U3 Mpo-
BOLHWKOB UMW [eTasi Hen3OeXHO pacchl-
MNeTcA BECb Y3en Chaiku. :

A ecnu ycnoBMs MOHTaXKa AMKTYHOT He-
06X0AMMOCTb COEAMHEHUS HECKONbKMX fe-
Taseil B OfHOIM TO4Ke? B Takmx criydasx
Hago WCMo/b30BaTb MOHT@XKHbIE CTOMKMU.
MpocTeiiweli MOHTaXXHOW CTOMKON MOXET
CNYXXWTb, Hanpumep, OTPe30K KapaHjalua
(puc. 131,a). 3aTOueHHyt0 4YacTb KapaHpja-
Wa oTnuAn, a rpudens yaanm-nonyymTcs
cToliKa C OTBEPCTMEM, B KOTOPOE MOXHO
BBEPHYTb BWHT WaW Wypyn. OfHUM KOH-
LOM Kpenwu ee K naHenu wav waccu. Ha
[PYroM KOHLEe YKpenu BUHTOM «3Be3f0u-
Ky», Bblpe3aHHYI0 13 xecTn. K 3Toin 3Bes-

MpabunbHo
by = -T
; “ :-\i

HenpaswnibHO

Puc. 130. Cnocobbl coefvHeHUsi NPOBOLHUKOB
N peTanei nalikoin



Puc. 131. CamopfenbHble MOHTaXXHas CToiKa (a)
N MOHTaXHas nnaHka (6)

[04Ke 1 Npunaveaii NPOBOAHVKN U AeTanu
PafYOKOHCTPYKLMMN.

Uem cnoxxHee KOHCTpYKUMs, TeM 60Sb-
e B Heli pe3ncTOpOB U KOHAEHCATOPOB.
O6bIYHO OHW He MOryT OblTb MPUMAAHbI
HEerocpefCcTBEHHO K APYruM, NPOYHO 3a-
KpennieHHbIM feTanaMm. B Takux cnydasx
Haflo npuberatb K MOHT@KHbIM TJiaH-
KaM nnacTMHam 13 U30NALMOHHOro mare-
prana ¢ KOHTaKTHbIMUW flenecTkamn, K Ko-
TOPbIM NPUNanBaoT AeTav, NPOBOAHUKM.

MpocTyto  caMOfENbHYH0  MOHTAaXHYHO
nnaHKy Tbl BUAWLWbL Ha puc. 131,6. Ee oc-
HOBAHWEM CNyXaT [Be M/acTUHbI, BbIpe-
3aHHble M3 IMCTOBOrO reTMHakca Wnn Tek-
ctonmTta. B KpaiiHeM cnyvae KX MOXHO
cfenatb M3 MNJIOTHOrO KapToHa WAr da-
Hepbl, NpeBapuTe/ibHO MPOBapuB MX B O-
payeM MapafuHe WaM MPOMNUTaB J1aKoM,
4T06bl OHW CT/IM XOPOLUMMU U30NATOPa-

cl 6)

Puc. 132. MoHTax feTanieil Ha wnunbkax (npo-
BOJIOYHbIX CTOWKax) M NpucnocobneHne ansa 3a-
MPeccoBKM LLINUIEK

Mn. KOHTaKTHble NEenecTky, Bblpe3aHHble
N3 XKECTU, NaTYHN UK CAenaHHble U3 Mef-
HOM MPOBOMOKM  TOAWMHOW  1,5-2 MM,
YOEPXXUBAKOTCA B OTBEPCTUSX, NpOCBep-
NEHHbIX B BepXHeil nnactuHe. nacTuHbI
CK/afblBAIOT M NPUBMHYMBAIOT HEMOCPes-
CTBEHHO K MaHenn Uan KPensaT Ha CTOWKax.
Pa3Mepbl MOHTa&XHbIX MMMAHOK W YKUCO
KOHTaKTHbIX /IeNecTKOB Ha HUX onpege-
naoTca rabaputaMm M YMCIOM  MOHTW-
PYeMbIX Ha HUX feTasieid.

[Jetann TpaH3WUCTOPHbIX KOHCTPYKUMIA
MOHTUPYIOT O0ObIYHO Ha MaHensx u3 -
CTOBOrO reTMHaKca WM CTEeK/I0TEKCTONU-
Ta, & B Ka4ecTBe OMOPHbIX TOUeK AeTaneit
MCMOMb3YHOT  MPOBOJIOYHbIE  «LUMWUBKU»
NN NYCTOTESbIe 3aKenkn (MUCTOHbI). [e-
Tasn pasmeLLatoT ¢ OfHON CTOPOHbI NaHe-
NK, @ COEAMHSAIOT UX Mexay cobol ¢ apy-
roii CTOPOHbI MaHenu. Takve naHenu
C AeTansiMu, CMOHTUPOBAHHLIMM Ha HUX,
Ha3blBalOT MOHT@XKHbIMW NaTamu.

MOHTX Ha wnuibkax (puc. 132,a) pe-
natoT TaK. OTpe3Ky MeLHOW NyXeHOW unu
nocepebpeHHON MPOBOSIOKM — AMAMETPOM
1- 15 n gnvHoin 8 10 MM 3anpeccoBbIBalOT
B nnare TaK, 4YTOObl C TON CTOPOHBI
nnatbl, rae OyayT feTanu, OHW BbICTYNaIM
Ha 4 5 MM, a ¢ gpyroii Ha 2-3 MM. UTo6bI
LUMNWBKK He 6OMTaNNCb, OTBEPCTUSA B Ma-
Te [O/MKHbI BbITb YyTb MEHbLUE AnameTpa
LUMWAEK, & LUMWIbKN B CPeaHeli 4acTu YyTb
CM/IKOCHYTbl yAapom MonoTka. [Ana 3a-
MPECCOBKM LUNWEK WCNOMb3YOT Onpas-
KY-CTa/IbHOW CTepXXeHb C HarpaBAsAoLLIMM
OTBEpPCTMEM MOf  LINWAbKY, MPOCBep-
NeHHbIM ¢ Topua (puc. 132,6). C no-
MOLLIbIO TaKOro MPUCNOCO6NEHNS LUMNbKY
MOXHO HanpasWTb B OTBEPCTUE W YAapoM
MO/I0TKa BOUTL ee.

KOHLpb! NPOBOMOYHbLIX BbIBOLOB AeTaneit
C MOMOLLBIO Kpyrnoryoues usrmbain net-
NAMUW. Hafesali Ha LWINWAbKM 1 Npunavsai
K HuM. TO4YHO TaK ke npunamsai
K LINWIbKaM 1 COeAVHUTENbHbIE MPOBOA-
HUK, HO Y>Xe C ApYroii CTOpPOHbl NnaTtbl

Mpumepbl HEKOTOPLIX NPUEMOB MOHTa-
»Xa Ha NyCTOTe/IbIX 3aKenkax MokasaHbl
na puc. 133. 3aknenku 3anpeccosbiBalOT
B OTBEpPCTMA B M/aTe W BMavBalOT B HUX
BblBOAbI feTaneil. Eciv rotoBbIX 3aknenok
HET, TO UX MOXHO cfenaTb W3 NaTyHHbIX
W MefHbIX TPYOOK C BHELUHWM [name-
Tpom 1,5-2 MM, Hapes3aB M3 HUX KyCOYKU
AnnHOM Mo 3 4 MM-Ha 1,5-2 MM AnHHee
TO/MLWMHbI NAathl. XOpoLme 3aKfienku no-
NyYarTCA U3 KOHTaKTHbIX LUTbIPbKOB Bbl-
Weawmx U3 CTpos pafuonamn € OK-
Ta/lbHbIM LLOKONEM. Takne TpyBOUKM HyX-
HO M/IOTHO BCTaBUTb B OTBEPCTUSA B MaTe
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Puc. 133. MoHTax geTaneil Ha NycToTeNnbIX 3a-
Knenkax (NUCToHax)

M Kpas C 06emx CTOPOH pasBa/blLieBaTb
KEpPHEPOM WM 3aTOYEHHbIM Ha  KOHLE
rBO34EM.

ViHorga MOXHO 06xoauTbca 6e3 Linu-
NeK 1 MNyCTOTeNbIX 3aKnenok, Mpomnyckas
BbIBOAb! feTasieli Yepes OTBEPCTMA B MaTe
M cnavBas UX Mexgy coboi ¢ gpyroii cTo-
POHbI MnaTbl. HO npu TakoM MOHTaxe
CNOXHee 3aMeHsATb JeTaiu.

ME3OA U 3AXKMbI

He TOMbKO MOHTaXHble MNAaTbl, CTOMKW,
M1aHKW, HO 1 Jpyrve feTanu npugertca ae-
/laTb camoMy, eciii B TBOEM MOKa YTO He-
60/bLIOM X03AiCTBE WX HEeT. Hanpumep,
rHesga n 3akumbl. Ecnv peyb nget o co-
BCEM TMPOCTbIX KOHCTPYKUMSAX, KOTOpble
06bIYHO MOHTUPYIOT Ha (PaHepHbIX MaHe-
NAX WAW LWaccu, rHesja Af1f HUX MOXHO
cfenatb 13 pasHbIX UMEIOLLMXCA Nog, pyKa-
MW MaTepuasioB. Tak, Hanpuwvep, rHe3fom
MOXET CMYXXWTb Tu/b3a CTPE/fHOro na-
TPOHA Ma/IoKa/IM6EPHO BUHTOBKM  (pUC.
134,a). M'vnb3y 3abuBaii MONOTKOM B OT-
BEPCTME C HIKHE CTOPOHbI NaHe/u, a Bbl-
CTynaroLme CBepXy Kpas pa3BasibLoBbiBaii
npy NOMOLLY KepHepa WAnM Jpyroro KoHy-
CO06pa3HOro  MeTasl/IMYECKOTO  CTEepXHS
WAN TONCTOrO rBO3AS.

Hennoxoe rHe3fo mosyyvaeTcs 13 Xectu
(puc. 134,6). Mo KpasM >KeCTAHOA nna-
CTMHbl pa3mepamm 15 x 15 MM  caenaii
HOXHMLUAMW Hafpe3bl, CBEPHWU NIacTUHY
B TPy6OuKy AvameTpoM 4 MM, BCTaBb ee
B OTBEPCTMe B MaHenu, a BbICTyMawoLiue
CHapyXv HagpesaHHble KOHLUbl OTOrHU
B CTOPOHbI W MPWXMK K naHenu. MHe3po
MOXHO TaKxke cfenaTb M3 ronoii MeaHo
MPOBO/IOKM TO/LLMHOA 1-2 mm
(puc. 134,8). OTpe3oK NPOBOMOKM CBEPHU

Puc. 134. CamofesibHble rHesga
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B CMuMpa/ib Ha reo3fe, yYtobbl Nosyymnnach
Tpy6ouka. CpaenaHHoe Takum Cnocobom
rHe3fo JO/MKHO TYro BXOAWUTbL B OTBEPCTME
MaHenn 1 NPOYHO [epXKaTbCsA B HEM.

Ho Tebe yalle HyXHbl ByayT cnapeHHble
rHes3fa Ha KONOAKax M3 W30MALMOHHOrO
marepuana, KOTOpble Ha3bIBAIOT TaKxe
[BYXTHE3AHbIMY Konogkamu. WX MOXHO
KPenuTb Kak Ha (haHepHbIX, TaK U Ha Me-
TAIMYECKUX MaHensx Wau waccu. [AByx-
rHe3fHas KOMoAKa MPOMbILLIEHHOro U3ro-
TOB/IEHUA, M300paxeHHad Ha puc. 1354,
npeacrasnseT coboli LleNIbHONNTBIE
rWNb3bl, 3anpeccoBaHHble B MacTMaccy.
Mexay rHe3famum VMMeeTCs CKBO3HOE OT-
BEPCTME MOJ KPeneXHbIli Lypyn UAn BUHT.
A rHe3fa, nokasaHHble Ha puc. 135,6, cge-
NaHbl U3 IMCTOBOTO MeTaslia U 3amnpecco-
BaHbl B reTMHaKCOBOM nnaHke. Mpy nomo-
LM BMHTOB WAWN LUIYPYMOB, MPOMYLUEHHbIX
yepes OTBEPCTMSA B M/1aHKe, UX MOHTUPYIOT
Ha naHenn Wam Lwaccu.

OfHa M3 BO3MOXHbIX ~ KOHCTPYKLA
CaMOfeNbHOM ABYXTHE34HOW KOMOLKM Mo-
KasaHa Ha puc. 135,8. U3 retuHakca, Tek-
CTONNTa, OPraHM4Yeckoro CcTekna wm
B KpaiiHeM C/y4ae M3 TOHKOI (haHepbl Bbl-
peXxs ABe nnacTuHbl pasmepamy 10 X
X 45 mmM. [poceepnn B HWUX fBa OTBep-
CcTuA avameTpom 4 MM Ana rHesg. Pac-
CTOsIHME MeX[y LieHTpamn OTBepCTUs AN
KpenneHus 6yaylleli KOMOAKW K naHenu
20 MM. W13 >KeCcTU Bblpexb [BE MOOCKU
LWWPUHOWA 2,5-3 1 AAnHOWA OKOMo 4 MM.
CorHn ux Hamnogobue NaTMHCKON GyKBbl
U, BCTaBb B OTBEPCTUA OAHOI M3 NNacTUH,

a) 6)

Puc. 135. TlpomblIW/ieHHbIE U camofesibHble
[BYXTHe3Hble KOMOAKMU



a) B)

Puc. 136. 3aXMm MNPOMbILLIEHHOrO U3roToB/Ie-
HUA (a) N camofenbHbIn (6)

a CBepXy Hak/ei BTOPYO MAacTUHY-MoMy-
unTC KOMOAOYKA C ABYMS LUTENCebHbIMU
rHesgamu.

Tenepb KOPOTKO O 3axumax. J1to6oii 3a-
XXMM  HE3aBUCUMMO OT €ro KOHCTPYKLuK
npeacTaBnseT CoO0M LWNWbKY C BUHTOBOWA
Hape3KOoi Mof ramkm u 3aXKMMHYH FO/0B-
Ky. 3HauuT, ponb 3aXMMa MOXET BbINos-
HATb BUMHT guvameTpoM 3 4 mm (M3, M4)
C ralkamy, Kak MOKasaHo Ha puc. 136,
Bnpoyem, BO MHOTMX Cly4asx 3aXKWM MO-
XKET ObITb 3aMeHeH 1He3[0M.

KOMMYTALUMNOHHbLIE YCTPOW-

CTBA

KoMMyTaUMOHHbIMW  Ha3bIBAKOT  YCTPOIiA-
CTBa, MpefHa3Ha4yaemble AN BK/IHOUEHMS,
BbIK/MOYEHUS W MEPEKIOYEHNS Pa3/IMYHbIX
3NEKTPUYECKMX LieMel, a Takke coeguHe-
HUS UK, HAOOOPOT, PasbeAnHEHNS y4acT-
KOB Lienei.

C HasHauyeHMeMm nepekoyateneii Thbl
3HaKOM MO TPeTbel Gecefie, MOCBALLEHHON
[eTEKTOPHOMY MpUeMHUKY. Ho Toraa s He
pacckasan Tebe O TOM, Kak cfenaTb Non-
3YHKOBbIi Mepekntoyatens AN Nepekto-

Puc. 137. CamofenbHble nepeknoyaTenu

YeHUs OTBOLOB KOHTYPHOW KaTyLUKW nep-
BOr0 BapuwaHTa MpuemMHuKa. [enawo 3To
ceiiuac.

Ha puc. 137,a nokasaHbl [jBe KOHCTPYK-
LMK camofenbHbIX nepeknoyatenein. Mon-
3YHOK JI060r0 M3 HUX caenaii U3 MosocKm
naTyHu nam megm TonwmHon 0,5-0,7, wn-
puHOI 7-8 1 gavHoi okono 40 mm. lMpeg-
BapuTeNbHO 3ar0TOBKY OTrapTyid Nerkumm
yAapaMyM MOMOTKa, MOSIOXMB €ee Ha Ha-
MUAbHUK; Tak [enarT AAs TOro, 4Tobbl
MOM3YHOK Ayylle MNPYXUHWUI U MN0THO
NpYXXMManca K TO/0BKaM  KOHTAKTOB.
Kpas nonsyHka HeMHOro W30rHW BBEpX,
Torga oH OygeT nnasHO, 6e3 3aefaHuii
MepexoiuTb C KOHTaKTa Ha KOHTaKT.
A uTOGbl NPVUKOCHOBEHME PYKU HE BIMANO
Ha HACTPOMKYy MpUEMHWKa, MpuAenan
K MON3YyHKY [epeBAHHYIO WUn nnacTMacco-
BYIO pydyKy. K naHenu mMon3yHOK Kpenu
BUHTOM C rakoii Wau LiypynoMm, BOKpYT
KOTOPOro OH A0/KEH MOBOPaYMBAaThLCs, HO
He 6onTaTbCs Ha HeM. Tlof NON3yHOK Mnoa-
NOXN MeTa/ITIMYECKYHO LLainby.

KOHTaKTbl Mepeknoyaresii MOXHO Cfe-
naTb U3 OTPE3KOB MeAHOM MPOBOJIOKM
AnameTpoMm 2-3 MM, COTHYTbIX Hanogobue
6ykBbl 1 1 MpoOMyLLEHHLIX Yepe3 OTBep-
CTVS B MaHenu, U3 CTPeNsHbIX rMnb3 Maso-
KannbepHbIX MNaTPoHOB WM MOXHO WC-
nonb3oBaTb AnA 3TOM  Uenn  Lypynbl
C Kpyrnov wnankoi. BaxHo, 4Tobbl Bbl-
CTyMaroLas Haf naHesbio 4acTb KOHTaKTa
Obla rNagKkon n umena HageXHbIA KOH-
TaKT C MON3YHKOM.

Ha puc. 137,6 nokasaHa ewye ofHa KOH-
CTPYKUmMs nepekntovatens. 310 [1-o6pas-
Has cKoba, COrHyTas U3 TO/ICTON MefHO
npososnokun. Ee BCTaBnAlOT B rHesga, 3a-
MblKasi LeHTpasibHOe THe3[0 C rHesjamu,
pacrosioXeHHbIMU M0 OKPYXHOCTW. Ha
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CPefHIoK0 4aCTb CKOObl HafeBatoT OTPe30K
NOVBUHWAXIOPUAHOA WM PE3NHOBONA
TPYOKM nin 3Ty YacTb 06epTbIBalOT M30-
NALUMOHHOIA NEHTOIA.

Takune nam NogobHble MM NepekoyaTte-
NI MOXXHO MCMO/b30BaTh He TOJMIbKO B Je-
TEKTOPHbIX, HO W B MPOCTbIX TpaH3u-
CTOPHBbIX W /1IaMMOBbIX MPUEMHUKAX, Ha-
npMMep B KayecTBe MepektovaTenei ava-
Ma3oHoB.

Ona  kommyTaumm  (NepexstoYeHuns)
OAHOR-ABYX Lenei, byab TO B konebartesb-
HOM KOHTYpe MprieMHWKa, BO BXOZLHOW Lie-
nM ycunutena WAM B LENUM MNWTaHuA
YCTPOICTBa PagnonobuTeny LUMPOKO UC-
MONb3ylT TaK HasblBaeMble Tymbepsbl.
Ha puc. 138 nokasaHbl Tpu Taknx Tymose-
pa: Tuna MT-1 (ero Ha3bIBAlOT MUKPOTYM-
6nepom), TB2-1 n Tr1-2. B nepsom wu3
HUX TPW KOHTaKTa: Mepek/ovatoLmics
1 n HenogswxHble 2 1 3. B ogHoM u3 no-
NOXEHWIA pyukn Tymbiepa 3aMKHYTbI KOH-
TakTbl 1 1 2 (Kak Ha puc. 138), npu apy-
FOM-KOHTaKTbl 1 1 3. NMOMOLLbIO
Takoro Tymbnepa B KonebaTenbHblli KOH-
TYP MOXHO BK/OYaTb pasHble KaTyLLKK
M Takum 06pa3oM MepekiyaTh KOHTYp
Ha npuem pagMocTaHUmMiA ABYX Amanaso-
HOB, Hanpumep AJMHHOBO/IHOBOIO W Cpe-
HeBO/IHOBOr0. [py WCNoMb30BaHUU TYM-
6nepa B KayecTBe BblK/KOUaTENS MUTaHWA
KOHTaKT 2 unm 3 ocTaeTca 6e3feicTByto-

nM.

Tymbnep TB2-1 coctouT K3 [BYX nap-
HernoABWKHbIX KOHTaKToB 1, 2 1 3, 4, Ko-
TOPble MOMapHO 3aMblKaeT MOABVKHbIN
KOHTAKT (Ha CXeme He nokasaH). B ofHom
M3 MONOXEHWUIA PYyYKM 3aMKHyTa OAHAa M3
nap HermoABWKHbIX KOHTAKTOB, Harpumep
KOHTaKTbl 1 1 2, a KOHTaKTbl 3 1 4 pas-
OMKHYTbI. [py nepesofe pyykn B Lpyroe
MONOXEHVe 3aMKHYTbIe KOHTaKTbl pasmbl-
KatoTcsl, a pa3soMKHYTble 3amblKaroTcs. Ec-

TM1-2

J

Puc. 138. KOHCTpyKUMM WM cXxeMbl Tymb6/1epoB
MT-1, TB2-1 n Tr1-2
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a. A

Puc. 139. BHeWHWA BUA U CXEMbl KHOMOYHbIX
nepekntovatenen KM1 u M2K

JIN KOHTaKTbl 1 1 3 COeAUHNTL BMECTe, TO
Takoli TyMOep MOXET BbIMOHATL Takume
Xe (yHKuMKM, 4To 1 Tym6nep MT-1.

Tym6nep TI11-2 cocTouUT, MO CYLLECTBY,
13 ABYX nepeknoyateneid, NOJOOHLIX TyM-
6nepy MT-1, MOABWXXHbIE KOHTaKTbl 3 ©
4 KOTOPbIX MEXaHWYEeCKN CBA3aHbI MeXay
co60ii. Mpy pasMbIKaHUN KOHTaKTOB 3 1 1,
4 N 2 OAQHOBPEMEHHO 3aMblKatTCA KOH-
Taktbl 3 U 5 N KOHTaKTbl 4 1 6. Takum
TYMG/IEPOM MOXXHO OfHOBPEMEHHO KOM-
MyTUpOBaTL [Be LeMnu, HarpumMep 3ambl-
KaTb WM paspbiBaTb 06a NMpoBoga UCTOY-
HVKa MUTaHUA UK MEePEKoYaTh KaTyLLKK
[BYX KOnebarteflbHbIX KOHTYPOB.

K KOMMYTaUMOHHbIM YCTPOWCTBaAM OT-
HOCATCA TakXKe BbIK/IOYATENN U MEepeKto-
yaTenu ueneli NOCTOSHHOTO M NEPeMEeHHO-
ro TOKa, YnpasfisfieMble KHOMKaMU-KHO-
noyHble. KOHCTPYKLMM ABYX TUMOB TakKWX
nepek/ntoyartesied nokasaHbl Ha puc. 139.
YcTpoiicteo nepekntodatens KM1 aHano-
FMYHO KOHCTpYKUMM Tym6nepa MT-1, Ho
Yy Hero nepekntoyeHWe KOHTAKTOp Ocy-
LLECTB/IAETCA HAXXaTUEM Ha KHOMKy. lMepe-
kntoyatenb M2K OBYXCEKUMOHHBIA, U Ka-
XOas ceKuus MOXeT paboTaTb KakK camo-
CTOATENbHbIA  ABYXMO3ULMOHHBIA  nepe-
Kftoyatenb. BbiBOgaMM KOHTAKTOB CeKLMiA
CNY>aT 0Tpe3ku rnocepebpeHHOR MpoBoso-
KW,  BMPECCOBaHHble  [ABYMSA  pAgaMu
B NacTMaccoBblii kopnyc. Mpu HaxaTuu
Ha KHOMKY ee LUTOK MOABMXKHLIMWN KOHTaK-
TamMu 3aMbIKaeT CpefjHNe KOHTaKTbl CeKLMii
C OOHUM W3 KpaliHUX KOHTaKToB. LLITOK
BO3BpALLAET B UCXOLHOE MOMOXKEHWe Chu-
panbHas Npy>XXuHa.



Mo npuHUMnNy [eiicTBMA  KHOMOYHbIE
repekntoyareny pasnnMyaloT TPex BULOB:
C CamoBO3BpaTOM, T.e. 6e3 ¢mkcaumm
KHOMKW B MNONOXeHUU «BKnouyeHo» (B
nepeknoyatrene KM1 npu 3amblkaHuu
KOHTAKTOB 1 1 2) U BO3BpaLleHWe KHOMKM
B MCXOA4HOE MOJIOXKEHME MNOc/e OKOHYaHMA
HaXKaTuns; ¢ He3aBMUCHMMOIA (pmKcauyeli, Kor-
Ja KHOMKa (OUKCUPYeTCA B  MOMOXeHUU
«BkntoyeHo» (Ha cxeme [M2K 3aMKHyTbI
KOHTaKTbl 1 1 2 06enx cekuuit), a Bo3Bpa-
LaeTcqd B UCXOLHOE MOMIOXEHWEe Mnpu no-
BTOPHOM HaXaTuu; C 3aBUCUMON (urKca-
LMer, Korga KHomka w3 (MKCUPOBaHHOIO
MonoXeHus «BKNOYeHO» BO3BpaLLaeTCs
B UCXO/IHOE MO/MOXXEHNE KAKUM-TO ApYrvM
MPVBOLOM, HarpuMep MpU HaXKaTuW OLHOMN
N3 cocefjHUX KHOMOK. KHOMOYHbIE mepe-
knoyatenu tuna KM MoryT 6biTb Kak
C CaMOBO3BPaTOM, TaK W C He3aBMCUMOIA
thukcaumein, a napekmovatenn M2K ewe
N C 3aBUCMMOW ukcaumeid. MepekntoyaTe-
nm Tuna M2K, Kpome TOro, Moryt 6bITb
MHOTOCEKUMOHHbIMA—A0 BOCbMW TPy
KOHTaKTOB B OAHOM Kopnyce. Kpome oau-
HOYHbIX, MPOMbILL/IEHHOCTb  BbIMYyCKAaeT
nepekntoyarenu M2K, cMOHTMPOBaHHbLIMK
B BuAe 6/IOKOB Ha METaMYECKOn apma-
Type. Takve 6/I0KM Tbl MOXELUb YBUAETH
B COBPEMEHHbIX MarHMTO(OHaXx, NpueMHu-
Kax 4na nepexoyeHns auanasoHos. KHo-
MOYHble Nepek/oyaTenn g 6yLy peKoMeH-
A0BaTh 1 4151 HEKOTOPbIX TBOUX KOHCTPYK-
LA

[ns KommyTaumii kone6aTenbHbIX KOH-
TYpPOB, HarpvMep MNPUEMHWKa CcynepreTe-
POAMHHOIO TWNa, WK 3/1eMEHTOB U3MepU-
TeNbHbIX MPUOOPOB MOXKET MOHAZ06UTLCA
rafieTHolli nepek/odatens.  MokasaHHbIV
Ha puc. 140 nepekntoyartenb Takoro Tuna
COCTOWUT U3 ABYX M/aT, Ha KaXoi U3 Ko-
TOPbIX CMOHTVPOBAaHO MO TPW FpPynbl
TPEXMO3NLMOHHBIX Mepek/oyartened (Ha
puc. 140 npuBefeHbl CXeMbl KOHTaKTHbIX
rpynn O4HOW nnatbl). A BCEro Ha ABYX
nnarax UMeeTca LUeCTb TakuX Mepekntoyva-

Puc. 140. AByxnnaTHbI NepeksoyaTesb ranet-
HOro Tuna

UMKPELIP

1-e nosioXeHne

1 35 7 9 11 13 15 17
c_20 c_2 o fi_a
P 00 0o 0 ob 0O
2 4 6 8 10- 12 74 16 18
2-e NnonoxeHune
6) 8 8 6 9 11 13 15 17
0 0 O O ©
O OO0 O O 0 O 0 ¢
2 4 8 8 10 12 74 18 18

Puc. 141. ABWKKOBbI NepektoyaTens (0T npu-
eMHMKa «COKO/1») U CXeMbl 3aMblKaHUSA ero
KOHTaKTOB

Teneid, AeNCTBYHOLWMX OAHOBPEMEHHO Npu
BpaLLeHWN ocK, MO3BONAIOWMNX KOMMYTU-
poBaTb Lenu LUeCTW HanpasfeHuiA.

OnpefeneHHbIli MHTEPeC ANa paguoTex-
HWYECKOro  TBOPYECTBa  NpeAcTaBfseT
[BWKKOBbI nepekntovatens 2M6H (Ha
[1Ba NOMOXEHMS, LLIECTb HamnpasfeHwnii), no-
KasaHHbIli Ha puc. 141, Takme nepektoya-
Tenu paboTaroT, Hanpumep, B Manoraba-
PUTHbLIX TPAH3UCTOPHBIX MpreMHuKax «Co-
KOM», Tje OHW BbIMOJHAKOT POJib MEPEK/Ito-
yaTener gmanasoHoB. [NepeknoyaTens Co-
CTOWUT M3 NJacTMaccoBOW Konogku ¢ 18
MPY>XWHHBLIMW ~ KOHTaKTamu,  pacrnosno-
XXEHHbIMY B AiBa PAAa, U ABUXKKA C LLECTbIO
HOXEBbIMY KOHTAKTaMM1-Mo TPU KOHTaKTa
C KaXaol CTOPOHbl ABWXKa. [py ogHOM
(no puc. 141-kpaliHeM NeBOM) MONOXe-
HAN [BVMXKA HOXEBble KOHTaKTbl 3aMmbl-
KatoT NPY>XMHHbIE KOHTaKTbl 1 1 3, 2 un 4.
719, 8un 10, 13 n 15 14 n 16, a npu gpy-
rom (mo puc. 141-kpaiiHem MpaBOM) MO-
NOXEHUN-KOHTaKTbl 3 U 5 41 6,91 W,
10m 12, 15 n 17, 16 n 18. Takum obpa3zom,
KaXable TpW PALOM CTOALLMX KOHTaKTa
(Hanpumep, KoHTakTbl 1, 3 n 5) 1 oTHOCS-
LUMIACA K HM HOXKEBOW KOHTaKT 06pasytoT
CaMOCTOATE/bHbIA  NepeknoYaTeb, KO-
TOPbIM MOXHO KOMMYTMPOBATb [Be Lenw.
Bcero B KOHCTPYKUMW LUECTb TakuX Mepe-
K/IKOYaTeNen-no Tpu C KaXAol CTOPOHbI
OT [BWXKa. [lepemelleHne [BWKKA U3
OLHOTO TMOJMIOXeHUs B [pYyroe orpaHnyu-
BAOT MPOBOJIOYHBIE CKOObI.
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UeM, C TEXHUYECKON TOUKM 3PEHUS, WH-
TepeceH 3TOT nepektoyarens? Tem, 4To
ero fIerko rnepefenarb B MNepeknoyaresib
Ha Tpu-yeTbipe NonoxeHus. [eno B Tom,
YTO €ro HOXeBble KOHTaKTbl, Y[epXKMBato-
Lyecs neTneBUAHbIMK fienecTkaMyn B OT-
BEPCTUAX B ABWXKKE, MOXXHO MNepecTaBffTh,
YOANATb HEHYXXHbIE KOHTaKTbl. YT06bI clie-
NlaTb  3T0, HALO CHATb MPOBOJIOYHbIE
CKOObl, U3BMleYb [ABWKOK M3 Nasa B KO/oA-
Ke, YOAMTb WU MEepPecTaBUTb HOXEBbIE
KOHTaKTbl B MOJIOXEHNS, COOTBETCTBY!O-
Me cxemaMm MepeK/oyaTenein KoHCTpyu-
PYeMOro pagnoTeXHWYECKOro YCTPOMCTBa,
1 06paTHO BCTaBUTL [BWXKOK B Ma3 Konog-
K. VIMEHHO TakoW [0paboTaHHbIA JBVXK-
KOBbI MepekntoyaTeNib A PeKOMEHA0BaN
Tebe MCMoONbL30BaTL B UCMbITaTeNe TpaH3u-
cTopoB (cM. puc. 121) n 6yay peKkoMeHgo-
BaTb An9 pagvonbl (cMm. ganee puc. 209).
Mpun nepefienke nepeknoyaTens Ha Tpu-
YeTbIpe MOMOXEHUS POJb OrpaHUyuTeNs
nepemMeLLeHns [BWXKa BbIMONHAET OTBep-
CTVe B NaHenun, K KOTOPOi nepekntoyartesib
KpensaT Ha CTOliKax, Hanpasnsiollee ABW-
XEHNE PYUKM.

K KOMMyTMpylOLWMM YCTpOiicTBaM OT-
HOCATCA TaKKe pasbembl UK, Kak WX eLle
Ha3bIBalOT, COEAVNHUTENN, C MOMOLLbLIO KO-
TOPbIX COEAMHSIOT Y4YaCTKW Lenei, y3nbl
N GOKA PafMOo3NEKTPUYECKO annapa-
Typbl, HANPUMEP TPOMKOrOBOPUTESb C Bbl-
XOEOM yeunutens 34.

bIfIV X Pa3beMbl B TBOUX MePBbIX KOH-
CTPYKUMAX? [la, 66111, XOTA Thl, BEPOATHO,
06 3TOM fJaXe He foragpbiBancs. BecnomHu:
rHe3go, npegHasHauyeHHoe AS1F MOLK/IoYe-
HUA aHTEHHbI, W LUTENceNlb Ha KOHUE aH-
TEHHOr0 MpPOBOJA-3TO OAHOKOHTAKTHbIN
pasbeMm; ABYXTHe3Has KOMOAKA B KOJ/IEK-
TOPHOM Lienu TpaH3ncTopa ¥ BCTaB/seMas
B Hee LUTENcesbHad BW/IKA Ha MPOBOJax
rOMOBHbIX TeNe(hOHOB—3TO TAKXKE pas3beM,
HO [BYXKOHTaKTHbIIA.

YHA(PMUMPOBAHHBIA  MATUKOHTAKTHBbIA
pa3beM MPOMbILLIEHHOTO  W3rOTOBNEHUA

X

Puc. 142. Pa3bembl
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nokasaH Ha pwuc. 142,a. OH cocTouT W3
rHEe340BOI YacTK, YKPENAseMO Ha naHem
WAN Wacc PaguMoTEXHUYECKOTO YCTPOIi-
CTBa W LUTENCceNbHOM YacTu, BCTaBASEMOM
B THE3[OBYK 4acTb. YTO6bI WCKIOUNTH
HEMpaBu/IbHOE COeAVHEHWE, B THE3/0BOIA
yacTh MMEEeTCS Nna3, a B LUTENCeNbHOW co-
OTBETCTBYHOLUMIA eMy BbICTYN. KOHTaKThl
rHE340BON YaCTV Ha CXeMax M306paxaror,
KaK W rHe3fa, B BUAE POraTku, a KOHTaKTbl
LUTENCceNbHONM YacTh B BUAe Buaku. Mapan-
NeNibHbIE IMHUK Ha 00enX YacTax pasbema
CUMBO/IM3UPYIOT  MEXaHUYeCKne  CBS3U
MeXAy WX KOHTaKTamu.

A Ha puc. 142,6 nokasaHa BO3MOXXHas
KOHCTPYKUMS  CaMOAE/NIbHOIO0  MHOIOKOH-
TaKTHOrO  pasbema. Ero  rHesgoBowi
4acTblO CMYXXMT BOCbMUKOHTaKTHas siaM-
noBas naHesnbka 6e3 Kakux-mbo nepese-
NIOK, a LTencenbHOM YacTblo-naacTmac-
COBBI OKTa/IbHbIA LOKOMb OT BbllleALLel
M3 CTPOA 3M1EKTPOHHOM namnbl. M3 WTbl-
PbKOB LLOKO/SA, MPOrpeBasi Nx nas/ibHUKOM,
HagO yAanuTb BbIBOAHbIE MPOBOAHUKM
3MEKTPOAOB NlaMrbl 1 BNAsATb B HUX KOHLbI
OTPE3KOB TMOKMX M30/MPOBaHHbLIX MPOBO-
foB. Mocne 3TOro BHYTPEHHIOW YacTb LO-
KO/ MOXXHO 3a/UTb 3MOKCUAHbIM K/EeEM
WA pacnsasfieHHbIM BapoM. Hanpasnsio-
LLMIA K/THOY Ha LOKOJIE 1 COOTBETCTBYHOLLIEE
eMy OTBEepCTMe B LIEHTpe /1aMnoBOiA na-
HeNMbKM WCK/MOYAeT OLIMOOYHOE COefuHeE-
HMe yacTeil TaKoro pasbema.

O HEeKOTOpbIX APYTUMX KOMMYTaLMOHHbIX
YCTPOIACTBax A eLle 6yay pacckasbiBaTb MO
X0Ly TBOMX PafUOTEXHUYECKMX Oen.

KATYWKN NHOYKTUBHOCTW KO-
NEBATEJIbHbIX KOHTYPOB

B KonebartenbHbIX KOHTypax MpUEMHUKOB
pagmonobuTenn 06bIYHO WUCMOMb3YHOT He
roTOBble, @ CamMOfe/bHble KaTYLUKN CaMblX
Pa3/INYHbIX KOHCTPYKUWiA. C HEeKOTOpbIMU
N3 HUX Tbl YK€ 3HAKOM MO [EeTeKTOPHOMY
W  O4HOTPAH3UCTOPHOMY  MPUEMHUKAM.
Ceilluac >xe A Xouy pacckasaTb O Jpyrux
KOHCTPYKLUMSX KaTylleK MNPYMEeHUTENIbHO
K TeM NpueMHUKam, KoTopble 6yay peko-
MeHfoBaTb Tebe CTPOMUTb.

[na HamMOTKM KaTylueK KpomMe npoBO-
pos 3B, T3J1, 0 KOTOPbIX Tbl YXe
3Haelllb, UCMOMb3y0T 06MOTOUHbIE NMPOBO-
fJa Takmx mapok: MNBO-INposog B xnon-
yatobymarkHoi ~ OfMHapHOW  OMJETKe;
MLUO-MpoBog B Llenkosoit OgunHapHoii
onnetke; MLUA-To e B [1BOIiHON onneT-
ke; M3JILLIO-MpoBog B Smanesoit Jlako-
CTOWKOWA m3onsumm n Lenkosoit OguHap-



HOVA onneTke. MHOrMe KaTyLIKW MPOMbILL-
NeHHbIX MpUOOPOB HaMOTaHbl TaK Ha-
3bIBaEMbIM NINTLEHAPATOM - NPOBOAOM
B 9MasieBOi M30NALMK, KOTOPbIE CKPYUeHbl
XKI'YTOM W BCE BMECTE VMEKT OAUHapHYH
WA OBOVHYIO LLIENKOBYIO OM/EeTKY. Takoli
MpoBOf, ecnn Hafo, MOXHO CaMOMY CBUTb
C NOMOLLBIO [penu.

MpakTUyeckn AN KOHTYPHbIX KaTyllek
caMofieNlbHbIX NPUEMHWUKOB NPUrofeH npo-
BOZA Nt060I MapKu, MULLb Obl HaAEXHa Obl-
na ero uv30/1aumMa, HO He  C/IULIKOM
TONCTbIA, MHaye KaTyLlKa Mosy4aeTcs rpo-
MO34Koi.  KaTylwku, npegHasHayeHHbIe
NS NpuemMa paguoBeLLaTeNbHbIX CTaHLui
CPefHeBOSIHOBOIO U [/IMHHOBOJ/IHOBOI O
[lMana3oHoB, HaMaTbiBalOT 06bIYHO Npo-
Bogom gamametpom ot 0,1 go 0,3 mm,
KOPOTKOBO/IHOBble—npoBogoM  0,8-1 MM,
%/J'IpraKOpOTKOBOJ'IHOBbIe—I'IpOBO,EI,OM [o

MM.

CyLLecTByeT npasuio, KOTOpoe Hafo 3a-
MOMHWUTL: YeM KOpoue [/MHA PajvoBOSH,
Ha KOTOpble PacCUMTbIBAETCA KaTyLlKa,
Tem 60see TONCTLIM NPOBOLOM OHa AON-
>KHa ObITb HaMoTaHa.

Ecnn vmeeTcs nposod, AvMaMeTp KOTO-
pOro Heu3BecTeH, ero MOXHO NPUOIVKEH-
HO OMpejenuTb Tak: HaMoTail MpoBOS BUW-
TOK K BWUTKY Ha KapaHgaw, a 3aTem
pasgeny AnHy HaMOTKM Ha YMCNO BUTKOB.
TOYHOCTb OMnpefenieHns AvameTpa npoBo-
[a TakMMm cnocobom 6yfeT TeM BbilLe, Yem
60onbLIe HaMOTaHO BUTKOB. Ecnn HeT npo-
BOfa TOro AuameTpa, KOTOpblii PEKOMEH-
JYeTcs, HO eCTb APYroi, 6/M3KOro K Hemy
AnaveTpa, 06blYHO ero MOXXHO WCMO/b30-
BaTb. Tak, HanpumMep, BMECTO MpoBoja
avameTtpom 0,18 MM MOXHO MCMO/Mb30BaTh
nposog gnametpom 0,15 nnam 0,2 mm.

B 3aBMCMMOCTM OT pa3MepoB KapKacoB
W [uanasoHa MpUYHWMAaeMbIX PagvoBOSIH
KaTyLUKW COAEPXaT OT HECKO/bKMX BUTKOB
[0 HECKOMbKMX COTEH BUTKOB. Yem A/IMH-
Hee PafMOBO/HBI Y YeM MeHbLUe AuameTp
KaTylwku, Tem 60/blle BUTKOB OHa [OJI-
XHa cogepxaTb. [ns OETeKTOPHbIX npu-
EMHWKOB MHOTAa PEeKOMEeHAYHT OfHO-
CNOViHble KaTyLUKX, HaMOTaHHble Ha 60/1b-
WMX KapKacax CpaBHUTENbHO TOJICTbIM
npoBogoM. Y 3TO He cny4aliHO-B Takux
KaTyLIKax MeHbLUEe MOTEPb BbICOKOYACTOT-
HOW 9Hepruu. A Yem MeHbLLEe 3TUX MOTepsb,
TeM Nydwle paboTaeT AETEKTOPHbIA npu-
eMHVIK.

KaTylwkn TpaH3UCTOPHbLIX U NamnoBbIX
MPMEMHUKOB Yallle BCEro HaMaTbIBaKOT Ha
Kapkacax CpaBHWTENbHO HebO/bLUMX pas-
MEepOB 1 60/iee TOHKUM, YeM KaTyLLKW [e-
TEKTOPHbIX MPUEMHWKOB, NPoBOAOM. [1pw

3TOM NPOBOJ, B A/MHHOBO/HOBbLIX KaTyLL-
Kax YKNafblBalOT B HECKO/IbKO C/I0EB.
OTO MHOrocnoiiHble KaTywkKn. OHU KOM-
NakTHee OAHOC/ONMHbIX. MOTepM BbICOKOYA-
CTOTHOI 3HepruMm B TaKMX KaTyLUKax He-
CKOMbKO 6O0/blue, YeM B KaTyllKax 60/b-
LUMX Pa3MepoB, HO OHW KOMMEHCUPYHOTCS
BBEJEHMEM B KaTYLUKN BbICOKOYACTOTHBIX
CepAeYHUKOB, YCWUWUTENbHBIMU CBOWCTBA-
MW TPaH3UCTOPOB, paguosamn.

MHOrocnoiHble  KaTyLlKM  KOHTYpOB
MHOTUX MPOMBbILLMEHHBIX MPUEMHWUKOB Ha-
MaTbIBalOT 0CO6bIM CrOCOBOM, HOCALMM
HavMeHOBaHWe «yHuBepcanb». [pu Takoi
HaMOTKe, WMEIOLLE CNOXHOe B3aUMHOE
nepeceyeHne BUTKOB, YMEHbLUAETCA BHYT-
peHHsAs (MeXXOYBMTKOBAs) eMKOCTb KaTyLu-
KW, UTO YBENNYMBAET MEPEKPLITME KOHTY-
poOM [Amana3oHa 4acToT. Paguontobutenu
Mofo6Hble KaTYLKM HamaTbiBaloT Ha Oy-
M&XKHbIX WM KapPTOHHBIX LUMY/IbKaX «BHA-
Ba/1», YMbILUMEHHO HE YKNafblBas NPOBOA
POBHbIMM psfaMun. [py Takoi HamMoTke
BHYTPEHHSA eMKOCTb KaTyLUKN Takxe OT-
HOCWTE/IbHO HeBenvKa.

[ns npumepa pacckaxy, Kak W3roTo-
BUTb KOHTYPHYHO KaTyLUKy MOLOGHON KOH-
CTPYKLMMW, KOTOPYIO MOXXHO WICMO/b30BaTh
4nA Hanbonee NPOCTOro TPaH3UCTOPHOrO
nnm JlaMMnoBOro pagvonpueMH/Ka
(puc. 143). Kapkacom Cy>XUT KapTOHHas
rnib3a OXOTHUYLEro pyXbA 16-12-ro Ka-
nmépa (18-20 mm) mam TpybKa Takoro >e
AvameTpa, CKeeHHas 13 NAoTHOW Bymaru.
Cama >xe KaTyluKa COCTOMT W3 [ABYX CeK-
UmMiA: L2-0CHOBHOM n L1- mogcTpoeyHoiA.
BopTnkun cekumn L2 KapTOHHbIe KPYXKWU,
HafleTble Ha KapKac W MPUK/IeeHHble K He-

My. HapyxHbii  gnameTp  Kpy>KKOB
32—35 MM,  BHYTpEHHWii- N0  AuameTpy
KapKaca, pacCTosiHMe  MeXay  HuUMK
4-5 MMm.

Cekuma L1 HamoTaHa Ha LWnynbke, KO-
TOpas C HeBOMbLIMM  TPEHUEM  MOXKET
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Puc. 143. KoHTypHas KaTyllKa ¢ MoACTpOoeyHol
ceKLmeit



nepemeLLaTbCs Mo Kapkacy, HO He cnagaet
camorponssosibHo. LLUnynbKy ona Hee fe-
nain Tak. O6epHN Kapkac MOJSIOCKOl MoT-
HO/ Gymarn wwupuHoii 6-8 mm. [oBepx
MOMOCKM Haca Ha KapKac KapTOHHble
KPYXXKM, PacrofioXmMB WX Ha pacCTOSHWU
2-3 MM gpyr oT gpyra. He casuras Kpyx-
KOB, NPUK/IEA NX K GYMaXXHOMY KOJbLly.
Korpa Kneii BbICOXHET, 06peXb OCTOPOXX-
HO BbICTYMatoLLME HApPYXKy Kpas GymaxHO-
ro KosbLa - MoAyuYnTCs LUMY/bKa.

[na cekumin KaTyLwKn NofoiaeT NpoBoj
anaveTtpom 0,2-0,3 MM ¢ 06O 130/5-
umeii. Cekumsi L1 pgomkHa cogepkatb
40-50 BUTKOB, HAMOTaHHbIX BHaBaJsl, a CeK-
uma L2-250-260 BUTKOB, HAMOTaHHbIX Ta-
KUM e cnocobom, HO C OTBOZamu OT
50-ro n 150-ro BuTKOB. OTBOAbLI HY>KHbI
4NA Tpy6oi HaCTPOKN KOHTYpPa, B KOTO-
pOM KaTylku 6yayT paboTatb. BbiBogbl
1 OTBOAbI BbIMYCKail Hapyxy 4epe3 npo-
KO/bl B KAPTOHHBIX 60pTUKax. KoHeL, cek-
umn L1 coefuHn c Hayvasiom cekummn L2.

VIHOYKTUBHOCTb Takol KaTyLUKW 3aBu-
CAT OT B3aUMHOrO PAaCrMOJIOXKEHUSA ee
CeKUMiA. Ecnm  BUTKM  06eMX  CeKLMi
Hanpas/eHbl B O4HY CTOPOHY U cekuus L1
BMOTHYIO NPUABUHYTA K CeKumn L2, uH-
OYKTVBHOCTb  KaTyWKW  HaMbOosbLUas.
B aTom cnyyae KOHTYp 6y[eT HacTpoeH Ha
HaVMEHbLUYH0 YacToTy (HamboMbLUYO Anu-
Hy BOMHbI). 1O Mepe OTAaIEHUA CeKuuu
L1 oT L2 o6was MHAYKTUBHOCTb KaTyLUKW
CTaHeT YMeHbLIaTbCH, a MPUEeMHUK byaeT
nepecTpamBaTbCa Ha O6O0/bLIYI0 4acToTy
(6onee KopoTkyto BOSHy). Cekumio L1
MOXHO CHsATb C KapKaca, mMepeBepHyTb
W HafleTb Ha Kapkac [pyroi CTOpoHOM. Te-
nepb BUTKM Cekumi  KaTywku 6ygyT
Hanpas/fieHbl B pa3sHble CTOPOHbI, U ecnu
CONMXaTb UX, TO UHAYKTUBHOCTb KaTYLLKM
Oy[eT M1aBHO YMeHbLUATLCS, a KOHTYP Ha-
CTpamBaTbCs Ha CTaHUmMK, paboTatoLiye Ha
BO/IHAX MeHbLUel AnuHbl. Takum obpasom,
9Ta KOHCTPYKUMA npeacTasnser Cco6oii
MPOCTENLINI BApUOMETP- KaTYLLKY C MNepe-
MEHHOW WHAYKTMBHOCTbIO. [pybas Ha-
CTpO/iKa KOHTYpa OCYLLECTBASeTCA nepe-
KNHOYeHMEeM OTBOLOB cekumn L2, a ToY-
Has W3MeHEeHWeM PacCcTOfHWSA U pacnosno-
XEHWs BUTKOB cekumu L1 OTHOCWUTEnsHO
BUTKOB Ccekuuu L2. HacTpouB KOHTYyp Ha
PafioCTaHLMI0, MOXHO LUMY/IbKY CeKLym
L1 npuknenTb K KapKacy-nosyyuTcs npu-
E€MHUK C (PMKCMPOBAHHOW HaCTPOMKOM Ha
OAHY paguocTaHLmIO.

KaTywkn nofo6HbIX KOHCTPYKUMIA XO-
pown Tem, 4YTO OHWM npocTbl. OAHaKo
MPeAnoYTUTENbHEE KATYLLKN C BbICOKOYa-
CTOTHbIMW CepiedHnkamun. CepfeyHuk, no-
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BblLLAOLLMIA JOBPOTHOCTb KAaTYLUKN U TeM
CaMbIM CHVXXAIOLLWIA MOTepy B Heid, NO3BO-
NSET 3HAYUTENIbHO YMEHbLUUTL YAC/O BUT-
KOB M pa3mepbl KaTywku. A ecnn cepieuy-
HUK MOACTPOEYHbINA, T.e. MOXeT nepeme-
LATbCA BHYTPU KaTyLIKW, TO OH, KpOMe
TOrO, MO3BO/AET B HEKOTOPbIX Npefenax
N3MEHATb MHAYKTUBHOCTb KaTYLIKW U, Ta-
KM 06pa3oM, HacTpamBaTb KOHTYp Ha
HY)XXHYIO 4acToTy.

Camble pacrnpocTpaHeHHble MarHWTHble
BbICOKOYACTOTHbIE CepAeyHuKM - deppu-
ToBble N KapOOHWIbHbIE. VX BbINOMHAT
B BuAe CTepXKHel, Koneu, uawek. Co
CTEPXHEBLIM 1 KOMbLEBLIM (DEPPUTOBLIMM
CepfeyHrKaMmn Tbl Y)XXe nMen fAeno.

OpHa W3  BO3MOXHbIX  KOHCTPYKLMIA
CamO/e/IbHOV CEKLMOHMPOBAHHOM KaTyLu-
KW C  MOACTPOEYHbIM  CepAeYHMKOM
AvameTpoMm 9 MM MokasaHa Ha puc. 144.
YBenunyeHve MHAYKTUBHOCTU KaTyLUKW [0-
CTUraeTcsl BBEPTbIBAHWEM CEPAEYHMKA B ee
Kapkac, a YyMeHbLUeHWe-BblBEPTbIBAHNEM
ero. Kapkac ons Takoi KaTyLlKu ckneli u3
MOIOCKN  MNAIOTHOW  BymarM  LUMPUHONA
40 MM Ha Kpyrnoin 60nBaHKe, CTEKISAHHOM
Tpybke waM  MNpobupke  AMaMeTpPOM
9,5-10 Mm. Ha paccTtogHun 6-7 Mm  OT
BEPXHEro Kpas rotoBoro u XOpoLUO BbICY-
LLeHHOro Kapkaca OCTPbIM HOXOM Mpo-
peXXb B HeM C [ABYX MPOTUBOMOJIOXHBIX
CTOPOH MPAMOYro/ibHble 0TBepCcTUa. B me-
cTax BbIpe30B 06MOTali kapkac B OfWH
CMOW TOJNICTOM HWUTKOW; ee BUTKU OyayT
BbIMOJIHATL PONb Hape3kn ONs BBEpPTbiBa-
HUS CepAeyHmKa. LLleykn KaTyLIKK BbIpeXb
M3 TOHKOrO TreTuHaKca, TEeKCToNuTa Wu
NIOTHOFO KapToHa TonwmHoi 0,3-0,5 mm.
Hacagy ux Ha Kapkac v NpuKiei K Hemy.

KaTyliKy HamaTbiBali BHaBa1 NpPoBOAOM
M3B-1 0,12-0,18 mm. Ecnu KaTyLlKa cpes-
HEBO/IHOBasA, TO OHAa [JO/DKHA COAepXaTb
Bcero 135 BUTKOB (Tpu cekummn no 45 BuT-
KOB), a A/IMHHOBOMHOBasA 450 BUTKOB (Tpw

Puc. 144. CamopgenbHas
CTPOEYHbIM CePAEYHNKOM

KaTylwka C nog-



a) MnaTa 0)

Puc. 145. CpegHeBonHoBas (a) U AIMHHOBOJIHO-
Bas (6) KaTylKku C (heppuUTOBbIMU CTEPXKHAMMN

cekumn no 150 BMTKOB). CHauvana Mmexay
[BYMS BEPXHUMU LLEYKAMW HamoTai nep-
BYIO CeKUMIO, Nepeseiu MPOBOA Ha Yda-
CTOK MEXZy CPeAHUMM LigUKamMu ¥ Hamo-
Tali BTOPYIO CeKUMIo, a MOTOM Mexay
HWKHUMW LLEYKaM HamoTali TPeTblo Cek-
umio. BbiBOAbI KaTyLUKM Nponyckai Yepes
MPOKO/bI B LLEYKaXx.

Kpenutb Takylo KaTylKy Ha MaHenm
MPMEMHMKA MOXKHO C NMOMOLLbIO (haHepHO-
ro KonbLa, MPUK/IEEHHOTO K MaHenu, uau
BK/EKON HWKHEro KOHLA Kapkaca B OT-
BEpCTVe B MaHenu.

Katylwky KonebaTellbHOrO  KOHTypa
MOXHO HamoTaTb Ha GyMaXHON rub3e
W HacaguTb ee Ha OTPe3oK (heppuTOBOro
cTepxHsa mapkn 400HH nam 600HH ana-
MeTpom 8 1 anmHoi 25-30 mm (puc. 145).
[ns npuema pagnocTaHuuii cpegHeBOHO-
BOr0 [uana3oHa OHa [O0/MKHa cofepxXartb
70-80 BUTKOB nposofa MaB-1
0,12-0,2 MM, HamOTaHHbIX B OfWH pAL,
a Aana pagmoctaHuMn [/IMHHOBOJ/IHOBOIO
avanasoHa 225-250 BMTKOB Takoro xe
MPOBOA3, HO HaMOTAHHBLIX YeTbIPbMS-
NATbIO cekumamn Mo 45-50 BUTKOB B Kax-
AOW cekumu. HambosnbLuash UHAYKTUBHOCTb
Tako KaTylwku OyfeT Torga, Korja OHa
Haxo4MTCA Ha CcepefivHe  (heppuTOBOro
cTepxHs. Mo Mepe mepemeLLeHns K OfHO-
My W3 KOHLOB CTEPXHS WHAYKTUBHOCTb

CeppeyHnk
poKnobka

KonbLo
Mnb3a

KOMbLIO

MOHT )KHas
r o nnata
0)

Puc. 146. Kapkacbl ¢ heppUTOBbIMU KO/IbLLAMU 1
MOACTPOEUHBLIMWN CTEPXXHEBbLIMU  CeplieHHUKaMM

KaTyLKN yMeHbLUaeTca. Takum 06pa3om,
nepemeLLas KaTyLLKy MO CTEPXKHIO, MOXHO
noAcTpameBaTb KOHTYpP Ha Heo6X0oAvmyto
4yacToTy  Hambosiee  [/IMHHOBO/IHOBOIO
ydyacTKa AmanasoHa.

Bo MHOrMX MPOMBILLIEHHBIX MPUEMHU-
Kax MCMosb3yrTCS KaTyLUKW, HAMOTaHHbIe
Ha  YHU(ULUPOBaHHBLIX  (CTaHAAPTHbIX)
M1acTMacCoBbIX CEKLMOHUPOBAHHbLIX Kap-
Kacax C )eppuUTOBbLIMY KOJIbLLAMU 1 CTEPXK-
HEBbLIMW  MOLCTPOEYHLIMY  CEPAEYHMKAMM
(puc. 146,a). KaTylwka, HamoTaHHas Ha
TAKOM KapKace, OKa3blBaeTCA Mexay [LBY-
MS (DEPPUTOBLIMK  KOMbLAMUW,  YBEINYU-
BAIOLMMW ee WHAYKTUBHOCTb. CTepXHe-
BO CEepAEYHMK, CKPEM/IEHHbIA C  pesb-
60BbIM LWINHAPUKOM, MOXHO BBEPTbIBATH
OTBEPTKOW Ha pasHylo rnybuHy BHYTPb
Kapkaca M TeM camblM MNOACTpauBaTb WH-
LYKTUBHOCTb KaTYLLKW.

AHaNOrMYHbIA  CaMOfie/bHbI  Kapkac,
KOTOPbIA MOXeT ObITb WCMOMb30BaH A/15
KaTylleK pas3MYHOro HasHayeHus, MoKa-
3aH Ha puc. 146,6. [nA U3rotosneHus ero
HYXHbl [Ba KofibLa W3 (epputa Mapku
600HH c BHewHum guameTpom 8 9
W BHYTPEHHUM 3-3,5 MM 1 CTEpXXHEBOVA
MOACTPOEYHbIA CEpAeUYHNK TOI XKe MapKu
AnameTpom 2,7 1 gimHoi 15 mm. OcHoBO
Kapkaca CnyXuT OymaxHas runb3a Anu-
HOW 12 MM W AMaMETPOM, PaBHbIM BHYT-
peHHemy AuameTpy Korey. Korbua npu-
Knei kneem b®-2 K rnnb3e Ha paccTOSHNUM
6 MM. BbiCTynatowmii CH3Yy KOHeL, T/b3bl
Oyfewb BCTaBNATb B OTBEPCTME B MOH-
TeKHOVA nnare (MM Wwaccy) N NpUKnensatb
K Heid. MOACTPOeUHbIV CepaeUHNK yaepxu-
BAETCA BHYTPU Kapkaca OyMaxHOW wnu
MaTepyaTori NpPOKNaaKow.

Yucno BUTKOB U MPOBOA A/1s1 KaTyLUKW,
HaMOTaHHOI Ha Takol Kapkac, 3aBUCUT OT
ee HasHayeHwus.

B panbHelileM, pacckasblBasd O KOH-
TYPHbIX KaTyLIKaX WAN BbICOKOYACTOTHBIX
TpaHchopmarTopax MNpUEMHUKOB, A Oyay
YKa3blBaTb OPUEHTUPOBOYHbLIE YWC/A BUT-
KOB B MX 06MOTKax n 6yay ccblnaTbCsi Ha
KaTYLUKY M KapKacbl, 0 KOTOpPbIX paccKa-
3a/1 3gecb. Ho, pasymeeTcs, BO3MOXXHbl
M Jpyrve KOHCTPYKUMWN KaTyLuek.

MAKETHAA MAHENb

Camoe MHTEpecHoe B TBOPYECTBE PAMO-
NIOBUTENSA-3TO, MOXATYH, IKCNEPUMEHTBI,
Ha/laXKMBaHWe, MOUCK HaWy4Llero TeXHU-
UECKOTO PELLEHWs1 KOHCTPYMPYEMOrO Ycu-
nNTENs, MPUEMHUKA WU WHOFO YCTPOVi-
ctea. lMOKa KOHCTPYKLMS npocTasi, Make-
TUPOBATb €8 MOXHO HEMOCPeACTBEHHO Ha
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€e XXe MOHT&XHOI nnate. Ho npu ycnox-
HEHUI KOHCTPYKLMM 41Cno feTaned, pabo-
TaloLWMX B HEW, YBE/IMYMBAETCA U ee MOH-
TakHas njara CTaHOBWUTCH YXe Henoaxo-
L6l;|u_\e|7| 6a30li 4N 3KCNepMMEHTOB. HyxHa
onee yfobHas naHesb, Ha KOTOPOA MOX-
HO MpeABapuUTENlbHO CMOHTMPOBATbL, MO-
fobpaTb M npoBepuTb B paboTe feTanu,
YCTaHOBUTb PEXMMbI TPAH3MCTOPOB, ONpo-
60BaTb BO3MOXHble [OMOSHEHWS U MU3Me-
HEeHWs, a 3aTeM MepeHecTM M CMOHTUPO-
BaTb JeTa/IM Ha MOCTOAHHOW nnate. ViveH-
HO Tak 06bIYHO POXAAIOTCH pasmonobu-
TeNbCKME KOHCTPYKLMK.

Bo3MOXHas KOHCTPYKLMA MakeTHOW na-
HeM, KOTOPYH Tbl MOXELWb CAenathb
M NOMb30BaTLCA €10 B JafibHeliLlem, Noka-

MpoBogHuK

30020
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Puc. 147. MakeTHas naHefb
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3aHa Ha puc. 147. 310 nnockag naHesnb
C pAfaMU  KOHTAKTHbIX JIeNecTKOB [N
MOHTaXa paguopeTaneii. B BepxHeit yacTtu
MaHenu cnpasa HaxoAWTCA BbIK/IKOYaTENb
nUTaHua S, CIeBa—KOHAEHCaTop MepemMeH-
Holi emKocTu C, a Mexay HUMW Tpu nepe-
MEHHBIX Pe3ncTopa pasHbIX HOMWHAIIOB.
MoHTaXHble NEenecTKM BO3/e KOHAEHCATO-
pa M pesnCcTOpoB SABMAIOTCA BbIBOAAMM
3TUX feTasneli. Bbipesbl B BEpXHEA KpPOMKe
naHenn obpasyroT onopbl A/1A KPenieHus
YKOPOYEHHOIr0 U1 ANMHHOIO (heppuTOBO-
rO CTePXHS KOHTYPHOI KaTyLLUKW Uan Mar-
HWTHOW aHTeHHb! (MOAPOGHO O MarHUTHOM
aHTeHHe f1 pacCKaxky B TpuHaaLaTon Gece-
ge). Cs3aguM y nMaHenu WMEKTCA KPOH-
LUTEAHbI U3 MONOCOK SIMCTOBOrO MeTana,

MeTasimyeckas
CToiiKa



YAEPXKUBAIOLME €€ B HAK/IOHHOM MOMoXe-
HUW. BaTapeto NUTaHMA UK BbINPAMUTE b
ceTeBOro 6/10Ka MUTaHUS NOAKNOYAIOT (B
3aBMCUMOCTW OT MONAPHOCTM) K NENecTKy

«UWT» W NPOBOAHUKY, COEAMHSIOLLEMY
HDKHWE NENeCTKMN.
KoHAeHcaTop  MepeMeHHOW  eMKOCTU

BK/IOYAIOT BO BXOAHOV KOHTYp MakeTu-
pyeMoro npuemHuka. Mpu aTtom heppu-
TOBbIA CTEPXKEeHb MArHWTHOW aHTEHHbI
KOHTYPHOW KaTyLUKN MPUKPEeNnasoT K na-
HEMM C MOMOLLbIO Pe3VHOBLIX KOnel, unu
HUTOK. [lepeMeHHble PEe3NCTOPbI CyXKaT
ans  nogbopa COMPOTMBAEHWIA B  pas-
NINYHBbIX Lenax, Hanpuvep, B 6a30BblX,
OnpesenaLWmx peXxxuMbl paboTbl TpaH3u-
cTtopos. NogobpaHHOe COMPOTUBIIEHNE Y3-
HaloT NO LUKasie MepeMeHHoro pesucTopa.

Ha MakeTHOM naHenm MOXHO CMakeTw-
poBaTb M HanaauTb MpaKTU4eckn nro6oi
YCUUTESNb UW NPUEMHWK, MPOBECTU MHO-
rme pafvoTeEXHWYECKME OMbITbl U 3KCMepu-
MEHTBI.

CHauafia 3arotoBb BCe He0b6XOAMMble
JeTann 1 ¢ y4yeToM WX rabaputoB U KOH-
CTPYKTUBHBIX OCOGEHHOCTE HauepTn Oy-
OYLYIO NaHefb B HaTypasibHYHO BEIMYMHY.
KoHaeHcaTop MepeMeHHON eMKOCTW MO-
XET ObITb Kak C TBepfbIM, TaK W C BO3-
OYLWHBIM  [M3MIEKTPUKOM,  XenartesfibHo
C MaKCUMaNibHO/W €EMKOCTbKO He MeHee
350 n®. BbIkouatens NUTaHUA-TymM61ep
TB2-1 nnn MT-1. INepemMeHHbIe pe3ncTopbl
MoryT 6bITb TMNOB CIM-1, BK, CMO-2, Ho
06a3ateflbHO rpynnbl A, T.e. PesncTopbl,
COMPOTVBNEHNE KOTOPbLIX U3MEHAETCA Mps-
MO MPOMOPLMOHA/ILHO YTy NOBOPOTa OCU.
Pe3ucTopbl C XapaKTepUCTMKamu BWAOB
B 1 B MeHee xenatenbHbl. HomMuHan npa-
Boro (no pwc. 147) pesucTopa MOXET
6b1Tb 10-20 KOM, cpegHero 75 150 KOM,
nesoro 300-470 KOM. KOHTaKTHble ne-
MECTKM MOXKHO BbIpe3aTb W3 XeCTu uau
NACTOBO MeAwW, HO Nydlle WCMOob30BaTh
NenecTkn OT MOHTaXHbIX M/1aHOK, MMeto-
LMXCca B MarasvHax pafuoTOBapoOB.

Cavy naHenb BbIMWAW W3 JINCTOBOrO
reTMHakca, CTeK/IOTeKCTONMTa U TeKCTOo-
uTa TONWMHOW He meHee 1,5-2 mm. Op-
raHN4YecKoe CTEKN0 A8 3TOW Lienn Hempu-
rofHo, TaK Kak OHO MpW Harpeese KOHTaK-
TOB Mas/bHUKOM OyfeT nnasutbca. [a-
HeNb pasMeTb MO YepTeXxy, caenaii no63u-
KOM BbIPe3bl B BEPXHEil 4acTu, Npoceep/u
BCE OTBEpPCTUA, a 3aTemM NPUCTynaun K Kpen-
NeHVo  aeTaneil. MOHTaXHble fienecTku
Nydlle NpUKNenbIBaTb K NaHenn MeaHbIMu
3aKfenkamy € Kpyr/ibIMW - TO/I0BKaMMu.
K nenectkam HWKHEro psga MOXKHO cpasy
Xe NpunasTb 0TPe30K MeAHOoro, npeasapu-

TeNbHO 06/M1Y)KEHHOr0 MPOBOAA, KOTOPbIl
6ynet 06LWMM 3a3eM/IEHHbIM MPOBOAHU-
KOM Lenn nuTaHua.

lMepemMeHHble pe3nCTOpPbl  Kpenu  Tak,
yToGbl UX BbIBOAbI ObIIM  O6paLleHbl
K MOHT&XHbIM JIenecTkam, C KOTOPbIMM
OHW [JO/MKHbI COeaUHATLCA. WX LiKasbl
rpagyvpyin no ommeTpy. Jns pe3ucTopos
rpynnsl A OTMETKM Ha LUKafax LO/MKHbI
ObITb B OCHOBHOM PaBHOMEPHbLIMW U TOSIb-
KO M0 KPasM HECKO/IbKO CKaTbIMu. LLKabl
MOXHO rpaBMpOBaTb HEMOCPeACTBEHHO Ha
MaHenn UM HavyepTUTb Ha MIOTHON GyMa-
re v NPUKIEUTb K MaHenu.

OcTaeTca npugenatb KPOHLUTENHbI—M
MaKeTHas naHenb roTosa.

Kak nosb3oBaTbCa MaHensio?

Ha puc. 148 B KayecTse npumepa roka-
3aHa 4YacCTb MaKeTHOI naHenun, Ha KOTOpO
CMOHTUPOBaHbI AeTai NPOCTENLLEro ycu-
NUTeNs, cxema KOTOPOro m3o6paxkeHa Ha
TOM >Xe pPUCYHKe. [onycTum, Yto Tpebyet-
€A YCTaHOBWTb KO/NIEKTOPHbI TOK TpaH-
3ucropa B npegenax 0,8-1 MA. B kosnnek-
TOPHYIO LeMb TpaH3MCTOpa MocnesoBa-
TeNbHO C TefneoHamy Bl  BkIoYaem
MWAIMAMMEPMETP, & B Lenb 6a3bl BMECTO
pesncTopa R1—aBa nocnegoBatesibHO CO-
eIMHEHHbIX Pe3nCcTopa: MepeMeHHbIN Ha
100 kOM, umetoWMiACS Ha nnate, U no-
CTOSHHbIV Rorp CONPOTUB/IEHNEM
80-100 kOm, OrpaHM4MBalOLLMA TOK 6asbl,
Korfa COMnpOoTMB/IEHME MEPEMEHHOr0 pesun-
cTopa 6ygeT paBHO Hynt0. Bpawas pyuky
MepeMEHHOro pe3ncTopa, YCTaHaB/MBaeM
Tpebyemblil TOK KonnekTopa. B uenb 6a3bl
[O/MKeH OblTb BK/IHOYEH PE3nCTop, COmMpo-
TUB/IEHWe KOTOPOro paBHO CyMMe COMpo-
TUBNEHWIA NepemMeHHOro (y3Haem Mo ero
LUKaNe) U OrpaHNYUTENIbHOrO PE3UCTOPOB.

Ecnn ctatnyeckmii KoaguumeHT nepe-
fJaunm Toka b213 TpaH3ucTopa 6OMbLUOIA.

Puc. 148. MpocTeiwnii ycunntenb, CMOHTUPO-
BaHHbIA Ha MaKeTHOlM naHenu
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a HaYa/lbHbI TOK MOKOA KOAMeKTopa oS-
XeH ObITb CPaBHWUTENBHO MasibIM, Harpu-
mep 0,3-0,5 MA, nocnegosaTesibHO € orpa-
HAYNTENIbHBIM  PE3NCTOPOM  NpUAeTCs
BK/IOYaTb  MEPEMEHHbI  pesucTop  Ha
330 KOM. N HaobopoT, ecnn b213 TpaH3u-
cTopa HEebO/bLUONA, a KOMIEKTOPHLIA TOK
[IOMKEH ObITb 6-8 MA, KakK 3TO ObIBaeT,
Hanpumep, B OAHOTAKTHbIX BbIXOAHbIX Kac-
Kafax, TO B Lenb 6a3bl TpaH3MCTopa Hamjo
OyaeT BKIOUATL MEPeMeHHbIA  PesncTop
Ha 15 KOm, a conpoTuB/EHWE OrpaHUyn-
TebHOMO  pesncTopa YMEHbWWUTL [0
5-6 KOM.

Tak, MoNb3yACb PasHbIMU NepemMeHHbIMM
pes3ncTopaMu MakeTHOM MaHenn, a ecnu
Haflo, TO OAHOBPEMEHHO [ABYMS, MOXHO
ObICTPO MOCTaBUTb  TPAH3UCTOPbI  KOH-
CTPYMPYEMOrO YCTPOIACTBA B 334aHHbIE pe-
XUMbI paboTbl.

Kakvie JOMo/HeHWS MOXHO BHECTU B Ta-
Kyl0 MakeTHyl NaHenb? Ha Heil, Hanpu-
Mep, MOXHO YKpenuTb MaHenbky [Ans
BK/IOYEHNs  BbIBOAOB * TPAaH3MCTOPOB,
MasiorabapuTHbIA MUAIMamMnepMeTp A/s
N3MEPEHNS KOJINIEKTOPHLIX TOKOB TpaH3u-
CTOpOB.  OrpaHnuuTeNlbHble  PE3UCTOPbI
MOXHO BMasTb MeXZy BblBOAaMU Mepe-
MEHHbIX Pe3nCTOPOB W  OTHOCALLMMUCA
K HAM MOHTaXXHbIMW NIeNecTKaMn Ha naHe-
NN, a WKa/bl CONPOTUBNEHNI MepPeMeHHbIX
PEesnCTOPOB rPaflynpoBaThb C YYETOM 3TUX
AOMONHEHMIA. Bripoyem npakTuka nosb3o-
BaHWs MaKeTHOWN MnaHe/bl0 cama MofCKa-
XET, KaK ee MOXHO YCOBEpLUEeHCTBOBATb.

MEYATHbIA MOHTAX

Ceifuac NMpOMbILLEHHYH pajuoannapary-
py MOHTMPYHOT TaK Ha3bIBaEMbIM M-
YaTHbIM CNOCO6OM. [MeyaTHbI MOHTaX
BOLUE/N W B MPaKTUKY NOGUTENBCKOTO pa-
MOKOHCTPYMpOBaHus. Mpu TakoM Cnoco-
e MOHTaXa PO/ib COEAUHUTENbHBIX TOKO-

Hecywmx npoBOAHWKOB BbIMOJ/IHAKOT HE,

OTPEe3KN MOHTaXXHOro NpoBOAa, a Kak Obl
OTrneyaTaHHble Ha mnare MaoWaikM U Lo-
NOCKN MefAHON onbrun. Takum crnoco6om
M3rOTOB/MEHbI MOHTaXHble M1aTbl HEKO-
TOPbIX  KOHCTPYKLMIA, ONUCbIBaEMbIX
B 3TOI KHure. OTKpoOW, Hanpumep, c. 310.
Tam, Ha puc. 301, Tbl yBUAMLIL MOHTaX-
HYIO MnaTy CcynepreTepogvHHOr0 npuem-
HWKa, BbIMO/IHEHHYHO MeYaTHbIM CNoCco6oM.
TOMbKO [Ba COEAVHEHWs, Bblfe/eHHble
LUTPUXOBBLIMU NIMHUAMM, CAENaHbl OTPe3Ka-
MW N30/MPOBAHHOIO MOHTaXXHOr0 NPOBO-
Aa. Bce ocTasibHble TOKOHECYLLe NpoBOJ-
HUKN-hoNbra, K KOTOpol NpunasHbl Bbl-
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BOAbl feTanei, HaxoALWMXCA C Apyroi
CTOPOHBI NAaThI.

[ns neyatHbIX nnat MCMnosb3yoT qosb-
FMPOBAHHbIA TETUHAKC, CTEKIOTEKCTONNUT
Wnu Apyrue NNCToBble M/AacTMacchl C Ha-
K/IeeHHOW Ha HWX MeAHON (onbroin Ton-
LMHOW 0,05 MMm. '

TEXHOMOTUS  M3TOTOBMEHMSI  MeYaTHbIX
nnatr Takosa. CHavyana Ha 6ymare pa3sme-
LLIAKOT W YepTAT B HATYPa/IbHYIO BEIMUYMHY
MW B YBE/IMUEHHOM MacLUTabe BCe AeTanl,
YCTPOMCTBA U COEOVHEHUA MEXLY HUMM.
Mpn aTOM CTpemATCA K TOMY, 4TO6bI Oy-
Jyuive COoefMHWUTENbHbIE MPOBOAHUKN Obl-
JIN BO3MOXXHO KOPOTKMMM U He nepeceka-
nmchb. OQHOBPEMEHHO BHOCAT BO3MOXHbIE
M3MEHEHUS PUCYHKa MOHTAaKHON Mnathl
C y4eTOM MMeroLumxca aeTanei. Tak, Ha-
npuMep, ecnm BMECTO PEKOMEHAYEMbIX
3/IEKTPONIUTUYECKNX KOHZeHcaTopoB K50-6
ncnonb3yroTca KoHgeHcatopbl K50-3, TO
paccTosHVE Mexay OTBepCTUAMW ANA UX
BbIBOJOB YBe/M4MBalOT 40 25-35 MM.

Korga MoHTaxKHasd cxema HavepueHa, 13
(hO/IbrMPOBAHHOIO  MaTepuana  BbINWIK-
BalOT MJIACTUHKY HY>KHbIX pasmepoB 1
C MOMOLLUbIO KOMMPOBA/IbHOW bymaru niu
Mo CeTKe NMHWIA C waroM 2,5-5 MM nepe-
BOOAT Ha ee (O/bry PUCYHOK BCeX ne-
YaTHbIX NPOBOAHUKOB. B MecTax, rae fon-
Hbl 6bITb OTBEPCTUS A5 BbIBOLOB A€Ta-
neR, fenaloT KapHepOM WAW LUWIOM YIiy-
6neHms [Janee Bce yyacTku ¢hofbru, Ko-
TOpble Ha nnare JO/MKHbI OCTaTbCA, aKKy-
paTHO 3aKpaluMBaloT MpPU MOMOLLM CTe-
KNSHHOTO pelicthesepa HWUTPOMAKOM, La-
MOHNAaKOM, actasbTOOUTYMHbIM  J1aKOM
unn kneem b®-2, HO cnerka nogkpa-
LUEHHBIM, YTOObI Ha (PO/bre XOpoLlo 6bin
BUAEH PUCYHOK OyayLUMX TOKOHECYLLMX
MPOBOAHMKOB. HEpOBHOCTWM /MHWIA WK
MOATEKN YCTPaHSAOT OCTPbIM  KOHUYMKOM
HOXa, CKaslbnenem unm nessvem 6esonac-
HOW GpUTBSI.

Korpga Kpacka XopoLlo BbICOXHET, 3aro-
TOBKY NfaTbl MOMELA0T AN1A TPaB/eHNns
B PacTBOP X/I0PHOrO >esnesa NN0THOCTbIO
1,3, HANUTBIA B MAOCKYIO MaCTMaccoBYHO
nnn apmopoByto BaHHOUKY. [1/1A pacTBo-
pa Takoin naoTHocT 150 I X/IOPHOrO He-
nesa pactesopu B 200 cm3 Boabl. Bo Bpems
TpaB/eHNsi BaHHOUYKY HY)XHO BCe Bpems
MoKaumeaTb. B pacTBOpe KOMHATHOI TeMm-
rnepaTypbl TpasfieHve £onbrm anurtea npu-
MepHO 14, a B MoJOrpeToM A0 Temnepa-
Typbl 40-50°C-0K0/10 15 MUH.

MpoTpaBneHHy0 nnaty  TWaresbHO
I'IpOMbIBa}OT rnornepemMeHHo  X0/I0AHOM

1 ropsayeil BogoM, cyluar, a 3aTemM B Hame-
YeHHbIX paHee MecTax MPOCBep/MBalOT OT-



BepCTMS 411 BbIBOZOB feTaneii. [epeg
MOHT&XOM  Nfaty WANQYT  Me/KoW
LUKYPKO/, NpOMbIBAIOT  PacTBOPUTENEM
WA aueToOHOM, YTO6bl YAanuTb OCTaTKu
KMCNOTOYNOPHOW Kpacku, WU cpasy NOKpbl-
BAlOT KaHU(onbHbIM 1aKOM  (15%-Hblii
pacTBop KaHM(oin B CNMUPTE WU aueTo-
He), NPefOXPaHSIoWMUM MeYyaTHble MPOoBOS-
HUKN OT OKMUCMEHWS.

Mpyn MOHTaXXe BbIBOABI AeTanei npony-
CKatOT Yepe3 OTBEPCTMA B MnaTte U CHU3Y
npynavBaloT K MevaTHbIM MPOBOLHMKAM.

Ana npumepa Ha puc. 149,a nokasaHbl
rmeyaTHas njara MU cxema COeAMHEHVS Ha
Heli feTaneid yCUnnTens 3ByKOBOI 4acTOTbI
K [OETEKTOPHOMY MPUEMHUKY, CMOHTUPO-
BaHHOMY MO 3HaKOMOli Tebe cxeme, npuise-
[EHHOM Ha puc. 92 (cnpasa OT LUTPUXOBO
AMHUV). Bng Ha nnaTy nokasaH co CTo-
POHbI MeyaTHbIX MPOBOAHMKOB, a AeTanu
HaxoAsaTCA C APYrOM CTOPOHbI Mnatbl (CM.
puc. 93). Tenepb, ecnu 3axoyellb, Tbl MO-
Xelb CMOHTUPOBaTb €ro Ha mneyaTHoM
nnare.

A Kak 6bITb, €C/IM HEeT X/IOPHOTO XXene-
33?7 B Takom cfyyae MOXHO njaty cfe-
naTb MOA MEYaTHbI MOHTAX, MO/b3YACh
HOXXOM-pPe3aKkoM, O KOTOPOM 5 yXKe r0BO-
pwn Tebe B 3TOI Gecefe. MnaTy Takoro xe
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Puc. 149. MeyaTHbIA MOHTaX

10-202

O[JHOTPAH3UCTOPHOro YCUNUTeNs Thbl BU-
AVWb Ha puc. 149,6. KomnoHoBka feTa-
NIell Ha Hen TaKas ke, Kak Ha nnare puc.
149, a, HO TOKOHeCyLLMe NPOBOAHMKM 00Opa-
3YHOT He UrypHble, a NPsAMOYrosibHbIe No-
NIOCKM (PONbrn, OTAENEHHbIe OfHA OT Apy-
roin npopessimun B (osbre.

lNpy neyaTHOM MOHTaXe Takue [eTanu,
KaK pesucTopbl, TPaH3UCTOPbl, KOHAEHCa-
TOpbl, AO/MKHbI MOHTMPOBATLCA Ha MaTe
YKECTKO; OHW AO/KHbI ObITb MAIOTHO MpU-
XaTbl K MnaTe uaM X NpoBO/OYHbIE Bbl-
BO/b! [O/MKHbI ObITh MpeaBapuTesibHO OT-
(pOpMOBaHbI-N30rHYThl Harnofobue cTyne-
-HeK, WCKNIOYaKoLLMX NPOAO/LHOE CMeLLe-
Hue. HekoTopble NpueMbl MOHTaXa Takux
[eTaneil nokasaHbl Ha puc. 149,8. ITO He-
06Xx04UMO ANt TOro, YTO6bI MPW HaXKaTUK
Ha geTasb CBepXy TOHKME MPOBOAHWKU U3
(ho/IbrM He MOrNN OTCNamMBaTbCA OT MNaThl
N paspbiBaTLCS.

MOHTaX  HEKOTOPbIX  KOHCTPYKLMIA,
0 KOTOpbIX f eLe 6yay pacckasblBaTtb, Bbl-
MofiHeH neyaTHbIM MeToAoM. Ho 3To He
3HAYUT, YTO TONbKO TaK [AO/DKHO ObITb.
MOHT&X TeX >e KOHCTPYKUUA MOXET
6bITb MPOBO/IOYHbLIM.

O MEPAX TNMPEJOCTOPOXHOCTU
MNP MOHTAXE TPAH3VNCTOPOB

HagexHas paboTa KOHCTpyupyemoi pa-
Amoannapatypbl 3aBUCUT He TOSTbKO OT Ka-
4ecTBa MCMO/b3YEMbIX B Heil TpaH3uCTo-
poB, HO W OT COOMOAEHVS NpaBWa  UX
MOHTaXa.

BblBOAbI TPaH3UCTOPOB Nepes MOHTa-
XKOM  BbINPAMASIOT, 3a4MLLAI0T OT OKMC-
NOB, 3a1y>XMBAKOT, U3rMbaKOT Mo onpege-
NeHHol hopme (hopmyroT) 1, ecim Hago,
yKopauusatoT. 1pn aToM BbIBOA Y Kopmy-
ca MpUAEPKMBAOT MUHLETOM WK NAOCKO-

rybuamu, 4T06bI Ha O06MOMUTL. W3rnb
MPOBO/IOYHLIX  BbIBOAOB  Ma/IOMOLLHbIX
TPaH3UCTOPOB  AOMYCTUM C  PaguycoMm

1,52 MM Ha pacCcTosHWW He MeHee 3 MM
0T Kopryca ¢ 06a3aTe/lbHbIM MPUAEPXKMBa-
HVEM Yy Kopnyca MWHLUETOM Wau MJI0CKO-
rybuamu, 4T06bl HE BbIKPOWNUTL CTeK-
NIAIHHBbIE n30NATOopbl. BbiBOALI TpaH3UCTO-
pOB He PeKOMeHAYyeTCs yKopaumsaTs 6onee
yem Ao 15 mwm.

Heo6x0AMMO MNOMHWUTL, YTO TpaH3u-
CTOpbI, Kak, BNpo4yemM, 1 BCe MOynpoBOA-
HVKOBbIE npuéopsl, YYBCTBUTE/bHbI
K Meperpesy, a neperpes BAUSET Ha U3Me-
HeHve X napameTpos. oaTomy npunau-
BaTb BbIBOAbl TPAH3UCTOPOB HAA0 Nas/ib-
HMKOM MOLLIHOCTbIO He 60nee 40 BT AnA
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yAyuLleHns 0TBOAA Tenja OT TpaH3ucTopa
BO BpeMsi Naliky ero BbIBOAbl MPUAEPXU-
BAtOT MUHLETOM WX NAockKory6uamu, Bbl-
NONHSAIOWMMN  (PYHKLMKO [OMO/HUTENBHO-
ro Tennootsoga. lpouecc naliky AO/MKeH
6bITb KpaTKOBpPEMEHHbIM-He 60nee 3-5 c,
a NOBTOPHYIO NaiiKy TOro >e COeAMHEHUs
(ecnn, KOHeYHO, B 3TOM eCTb Heobxoaw-
MOCTb) CreflyeT NpPOBOAMTb He paHee, Yem
yepes 2-3 MUH.

MpobuBHOE HanpsKeHWe p-n NepexoaoB
MHOIMX M&10OMOLLHbIX BUMOAAPHBIX U NO-
NEeBbIX TPaH3UCTOPOB W3MEPSETCH eAnHU-
LamMn BOMbTA U Jaxe MeHbLle. U ecnm pa-
6oyas uyacTb MasfbHUKA WUMeeT HefocTa-
TOYHYHO WM30NAUMI0 OT HarpeBaTe/lbHON
06MOTKM, TO OH MOXET CTaTb MPUYUHON
nopun TpaH3ucTopa. [oaToMmy npu MoHTa-
)€ TPaH3UCTOPOB XKeNaTeflbHO MO/b30-
BAaTbCA HW3KOBO/IbTHLIM NAas/IbHUKOM, Mu-
Tas ero OT MOHWXaKoLLEero TpaHcopmaro-
pa 4, KpoMe TOro, 3asemnss Kopnyc
nas/ibHUKa CHapyXu.

Mpy MOHTaXe NOMeBbIX TPaH3UCTOPOB
He cnefyeT 3abbiBaTb M O BO3MOXHOCTU
Npo60oa WX CTaTUYECKAM 3/1eKTPUYECTBOM
N faXKe HanpsXKeHVeM HaBOAOK. JneKTpu-
UecKuii 3apsf, BO3HWKLLNI Ha TBOEM Tene,
€CNN Thl CTOMLUb Ha MOJY, HEeNpOBOAALLEM
TOK, MOXET B MOMEHT MNPUKOCHOBEHMS
K TPpaH3MCTOPY CO34aTb 3MeKTPUYecKuil
MMMY/bC, JOCTATOUHBIV 415 BbIBOAA TpaH-
3ucTopa 13 cTpost. Mo3aToMy Npy MOHTaXe
MOMeBbIX TPAH3MCTOPOB OCOOGEHHO >kena-
TebHO MO0/Mb30BATbCA  HWU3KOBOJIbTHBLIM
NasfIbHNKOM, €ro Xano cregyeT 3a3emMAThb
N nepej Maiikoli 3amMblKaTb HAKOPOTKO BCE
BblBOLbl OTPE3KOM OrO/IEHHOr0 MNPOBOJA.
Mone3Ho, Kpome TOro, nepes MOHTaXOM
1 BO BPEMS MOHTaXa Mo/eBbIX TPAH3NUCTO-
pOB CaMOMy PagvonobuTento nepuoamye-
CKM «paspshkaTbCs», Kacasicb pyKoli 3a3e-
M/IEHUS HA HECKO/bKO CEKYHL.

Boo6Le e 3MeKTPUYECKMI MasbHUK,
KOTOpbI ByAeT NOCTOAHHLIM Pabounm UH-
CTPYMEHTOM BO BCeX TBOUX PajvOMOH-
T@OKHbIX [enax, MOXEeT MNPUYUHWUTL He-
MPUATHOCTb HE TOMIbKO TPaH3UCTOPY Wn
Lpyromy nonynpoBOAHWKOBOMY npubopy,
HO W NINYHO Tebe, ecnn OfAUH U3 ero TOKO-
HeCyLLMX MPOBOAOB WM HarpeBaTe/lbHbIi
3N1eMEeHT OK&XKEeTCHA COeMHEHHbIM C MeTasl-
NINYECKUM KOpNycoM. [onb30BaTbCa Takum
NasibHUKOM OMaCHO—MOXHO NonacTb Mog
BbICOKOE HanpshKeHWe 371eKTPOOCBETUTEb-
Holl ceTw. oaToMy BpemMs OF BpeMeHU
MPOBEPSA C NOMOLLBD OMMETPa, He Mo-
ABWUCA NN 3NEKTPUYECKUIA KOHTAKT Mexay
KOPMYCOM W LUTENCENIbHON BUIKOA Ha KOH-
e LWHypa NUTaHUs NasibHMKa.

MocTapaiics NpMOGPeCcTM HU3KOBOMbT-
Hbli MasnbHWK, Hanpumep Tuna [MCH
25-36. lMpaBga, 419 ero nuTaHWa noTpe-
byeTcsa TpaHcopMaTop, MOHWKAKOLWMIA Ha-
npsxkeHne cet o 25-36 B. 3aT0 MOHTaXx
TakvM nasnbHUKOM 6e3onaceH u Ansa ane-
MEHTOB pajmoannapatypbl, U Ans Teba.

MpofomKUTENLHON OKasanach Halla be-
cefja 0 TBOeM MacTepckoid. Ho u oHa He
OXBaTWNA BCEX COBETOB, CBA3AHHLIX C TEX-
HOMOTVeli M3rOTOBAEHNA pasHbIX AeTanei,
NPaKTWKOA MOHTa>Ka annapaTypbl, Npu6o-
pos. MocTapalcb BOCMOMHUTL YNYLLEHHOe
NPUMEHUTENBHO K KOHKPETHbIM KOHCTPYK-
Ly



BECEOA OECATAA
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MNKPO®OHbI, 3BYKO-
CHUMATENN, 2JIEKTPO-
ONHAMWYECKUWE
FOJTIOBKU

Mocne BeTEKTOPHOrO U OAHOTPaH3UCTOp-
HOrO MPYEMHNKOB Tbl HauHelWb (& MOXKET
ObITb, Y>Ke Hayan) KOHCTPpyupoBaTb yCW-
mTenn 34 un 6onee CNO>KHbIE MPUEMHUKM,
no3BofAloLWMe CAyWaTh paguonepegadn He
Ha rONOBHble TeneoHbl, & Ha 3NeKTpo-
ONHAMUYECKYH0 TFONOBKY MPAMOro n3nyde-
HUS.

YeunuTens 34 MOXKHO UCMONb30BATH
AN YCUNEHUA peyn, Hanpumep Ans pa-
avoysna. epBbIM 3BEHOM Takoro paguo-
TEXHUYECKOr0 yCTPOiACTBa OyaeT MUKPO-
(hOH, & KOHEYHbIM-TPOMKOrOBOPUTENMN.

[na rpoMKoro BOoCnpou3BefeHUs rpamsa-
nucy Tebe nomumo ycurrens 34 noTpe-
OyeTca ewe  3BYKOCHMMaTeNb—puoop,
C MOMOLLbK KOTOPOro 3anucaHHblii  Ha
rpamnnacTUHKe 3BYK NpeobpasyeTcs B aNek-
Tpuueckne KonebaHus 3BYKOBOW 4acTOTbI.
KOHeuHbIM 3BEHOM 3TOro YCTpoiicTBa
Take OygeT anekTpoAvMHaMnyeckas ro-
NI0BKA MPSIMOTO U3MyUEHUS.

Mo3HaKoMbCS C YCTPOWCTBOM U NPUHLM-
nom paboTbl 3TUX NPUGOPOB.

MWKPO®OHDbI

Thl y)Xe 3Haellb, YTO MUKPOOH SB/ISiETCS
npeo6pa3oBaTesieM 3BYKOBbIX KonebaHwii
BO34yXa B 3/IeKTpUYeCkne KoneGaHus, Ko-

10*

TOPblE MOTYT ObITb YCW/IEHbI, & 3aTeM npe-
06pa3oBaHbl CHOBA B 3BYK.

Camblli NPOCTON ¥ Camblil CTapenwnii
MUKPOGOH-YrO/IbHbIA. BHELWHWA BUg He-
KOTOpbIX ~ MasiorabapuTHbIX  YrofbHbIX
MWKPOPOHOB MokaszaH Ha puc. 150. 3T0
TaK Ha3blBaeMble MUKPOQOHHbIE Karncroiun
Tunos MK-10 n MK-59, ocobeHHO wmpo-
KO MCMoMb3yemble B TeneoHUU. YCTPOii-
CTBO Yro/lbHOr0 MWKPO(OHA B YMPOLLEH-
HOM ~ BWAe, TNPUHUMN ero  AeicTBus
W rpaduky, WANOCTpUpYtoLye ero pa6o-
Ty, M306pakeHbl Ha puc 151. Takoin mu-
KPO(OH npefcTaBnseT coboil meTanmye-
CKYt0 KOpPOOKY C YrofibHbIM MOPOLLUKOM,
KOTOPYIO MPUKPbLIBAET rnMbKas MeTaniinye-
CKasd WM yronbHas nnacTuHKa-mMemb6pa-
Ha. Memb6paHa 130/1MpoBaHa OT KOPOGKW.
TOK MeXLy HUMKM MOXET MpoOXOoauUTb
TO/IbKO Yepe3 YrofibHblii NOpPOLLOK. VcTou-
HUKOM TOKa fBnseTca 6aTapes GB. lNoka
nepes, MMKPOOHOM He roBOPAT, MeMbpa-
Ha HaxoauTtcsa B CMOKOWHOM COCTOSHWM
(puc. 151,a), B uenn MukpodgoHa, obpaso-
BaHHOI 6aTapeeil 1 YrofibHbIM MOPOLLKOM,
TeyeT TOK IMK. 3HauyeHue ero 3aBuCUT
rnaBHblM 06pa3oM OT  COMPOTUBNEHUS
YrofbHOro MNOpoLlKa U onpefenseTcs
MNOTHOCTLIO NpuUeraHns ero yactuy. Ho
BOT Mepes MUWKPO(OHOM Hayam roBO-
putb. [lof pJeiAcTBMEM 3BYKOBbIX BOJIH
MembpaHa CcTana KonebatbCcsi, TO MNPOrun-
6ascb BHYTpb KOpobku (puc. 151,6), TO
BbIrmbascb Hapyxy (puc. 151,8). Koneb6-
nAck, MembpaHa TO YM/IOTHAET 4YacTuupbl
YroflbHOrO  MOPOLLKA,  OTYero  ero
COMPOTMB/IEHNE YMEHbLLUAETCs, TO paccna-
6N5eT KOHTaKTbl MEXAY HUMKW, OT4ero
COMNPOTMB/IEHNE MUKPOXOHHOW Lienu yBse-
nnymBaeTca. A ecnm M3MeHseTcs ConpoTu-
B/IEHME MUKPOMOHHOI Lenu, TO (MO 3aKOHY
Oma) M3MeHsieTCa U TOK B Heid.

Noka nepeg MUKPOOHOM He rOBOPWN,
TOK B €ro uenu 6bl1 NOCTOAHHLIM. Kak
TO/MIbKO Hayav roBOpPWTb, TOK CTan My/b-
CMpOoBaThb C 4acTOTOM 3BYKOBbIX KosieGa-
HUA.  MMUKpOGOH, cnefoBaTenbHO, Mpe-
06pa3oBas1 3BYKOBble KO/iebaHWsA BO3gyxa
B 3NeKTpuueckue KonebaHus 3BYKOBOM Ya-
CTOTbl. ECAIM B MUKPO(OHHYIO Lienb BKO-

MK-59

Puc. 150. ¥ronbHble MUKPOJOHbI
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Puc. 151. Pa6oTa yrosibHOro MukpodgoHa

UNTb  3/IEKTPOMArHUTHbIA  TenedoH, TO
3NeKTpUYeckme konebaHms bygyT npeobpa-
30BaHbl UM B 3BYKOBble KOfiebaHus.

TOK 3BYKOBOI 4YacTOTbl B MUKPO(OHHOW
Lenn obpasytoT fiBe ero cocTaBnstoLe—
MOCTOSAIHHAsA, COOTBETCTBYIOLAA CpedHeMy
3HAYEHWIO TOKA B Lienu, 1 nepemMeHHas, co-
OTBETCTBYIOLLASA  aMI/IMTYAHBIM  3Hade-
HUAM KO/ebaHWi TOKa, CO3AaHHbIX MUKPO-
(hoHoM. B TenegoHun 1 B pagmoTexHuue~
CKMX YCTPOIACTBaX N0 NPOBOAAM NepejatoT
06bI4YHO TO/MBLKO MepeMeHHYH0 COCTaB/IsAIO-
Wyt0, & MOCTOAAHHYH,  BbIMOIHUBLLYIO
CBOIO 3ajlayy, Kak MpaBu/io, 3amblKaloT
B O4YeHb KOPOTKON MUKPOMOHHOI Lenw.
Takoe pasgeneHne TOka 3BYKOBOM Ya-
CTOTbl Ha ero COCTaB/IAIOLLME MOXHO OCY-
LLeCTBUTb, HaNpUMep, C NMOMOLLbIO TPaHC-
thopmaropa, 4TO M WNNKOCTPUPYeT
puc. 152. 3pecb MUKPOJOH B1, MCTOUHMK
Toka GB 1 obmoTka | TpaHcthopmaTopa
T 00pa3ytoT MepBUYHYI0 MUKPO(OHHYHO
Len, a o6bmoTka Il TpaHcgpopmaTopa
N TeneoH B2-BTOpUUHYLO. B nepBuuYHOA
Lenu TeyeT TOK, NyNbCUPYIOLLMIA B TaKT CO
3BYKOBbIMW KONebaHWAMM BO3LyXa Mepes
MUKPO(OHOM. KosiebaHna 3Toro Toka WH-
JyumpytoT B 06MoTKe |l TpaHctopmaTopa
MepemMeHHOe HanpsKeHWe 3BYKOBOM Ya-
CTOTbl, KOTOPOE 3acTaB/sieT TenedioH 3BY-

1 Wl

Puc. 152. PasgeneHuve TokKa uenn MUKpPodoHa
Ha ero cocTas/ifitoLLne
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VIMEHHO Tak, Mexzy npoumm, 1 nepe-
[laeTca pasrosop Mo npoBojam B Tene(Eo-
HUM. Ho HanpshkeHue ¢ o6moTKu Il TpaHc-
thopmartopa MOXKHO NofaTb Ha BXO[ Yycu-
nvtens 34, 4tobbl YCUAWUTL €ro, a 3arem
npeobpa3oBaTtb B 3BYK. Tak MMEHHO W fe-
NaroT Npu ycuneHnn peun. Ecim B TBOEM
XO035ACTBE HaliAETCA Yro/bHbIA MUKPOGOH
N KaKoi-nMbo MOBbLILAKOLWMIA TpaHchop-
MaTop, a ro/IoBHble TenetoHbl Yy Tebs,
HafletoCb, eCTb, Thbl CMOXELLb BCE TO, O YeM
A1 celiuac pacckasblBas, NPOBEPUTL Ha Ofbl-
Te.

[na ycunenunsa peun B annapatype 3By-
KO3anucu MCMonb3ykTcs rnaBHbIM 06pa-
30M 3NEKTPOAMHAMUYECKNE MUKPOQOHbI,
HanpumMep MukpodgoHsl MA-42, MA-47,
BHELLHMA BWA KOTOpbIX MOKas3aH Ha
puc. 153. MWUKPO(OH 3NeKTpoanHaMUYe-
CKOW CUCTeMbl WMEET CW/bHbIA  MO-
CTOSHHbIA MarHUT 2, HanoMWHaOLWWNA
TO/MCTOCTEHHbIV CTakaH, C KpyribiM cep-
[EeYHUKOM-KEPHOM 3 B cepefuHe. Takoii
MarHuT, ecin paspesaTb ero BAO/b, MOXOX
Ha 6yksy Ill. K CTOpoHe, NpOT1BOMO/OX-
HOW «fOHY» MarHuTa, MpUKpenneH cnaHew,
5—cTaslbHas Hak/fafka C KpyrnbiM OTBep-
CTMemM B cepeauHe. Mexay dnaHuem
N KEPHOM MarHUTa-y3Knil BO3AYLUHbI
KONbLeBOW 3a30p, B KOTOPOM CO3faeTcs
CWbHOE MarHuWTHOe none. B KoO/bLEBOM
MarHMTHOM NoJie, He KacasiCb HW KepHa, HU
(hnaHua, HaxoguTcAa 3BYKOBas KaTyLluka
4 13 30/IMPOBaHHOIO NpoBofa. Katyuika
CKpenneHa ¢ membpaHoi 6, caenaHHOl 13
aIIOMVHMEBOW  (HO/IbIM MW NaCTMAcChl.
Kpas membpaHbl rogpupoBaHbl, 6naroga-
ps YeMy OHa 1 CKpernieHHas C Heli 3ByKoBast

mn-bl

Puc. 153. BHewHwin BuA MukpodoHos MU-42,
MUO-47 » yCTPOWCTBO 3M1eKTPOAMHAMUNYECKOIO
MWUKpPOoHa



KaTyllKa 06/1afaloT NOABMKHOCTHIO. Becb
MEXaHU3M MWKPO(IOHa HaxoguTca B Me-
Ta/iMyeckoMm Kopnyce 1. B Kpbiwke Kop-
myca chenaHbl OTBEpCTMA 419 Mpoxofa
3BYKOBbIX BOJH.

MpuHuMN paboTbl Takoro MUKPO(OHa
OCHOBaH Ha CBOWCTBax 3/1eKTPOMarHUTHOM
VHOYKLUMW, O KOTOPOW 1 paccKasbiBan Tebe
paHbLue. MNoka KaTylwka MUKPOJOHa Herno-
[BVKHA, B HEM He UHAYLMPYIOTCA 3NeKTpu-
ueckve konebaHms, XOTA OHa M HaxoamTca
B CaMOli Tylle MarHWTHbIX CW/IOBbIX /iN-
HUA. Ho BOT nepeg MMKPO(OHOM 3a3ByYa-
na, Hanpumep, CTpyHa. Cpasy >xe B TakT
C 06/1aCTAMMN NMOHWKEHHOTO W MOBbILLEHHO-
ro JaB/eHVs 3BYKOBbIX BOSTH HAUYMHAET KO-
nebatbca Mem6paHa. Konebnscb, OHa
yBfieKaeT 3a C000ii KaTywky. [pu 3Tom
KaTyLlKa MepecekaeT MarHUTHbIE CU/IOBbIE
JMHUM W B HeW UHAYLMPYETCA NepemMeHHoe
HanpshKeHWe TOM XXe YacTOTbl, YTO U Y 3BY-
KOBbIX KO/iebaHWii. Yem Bbille TOH 3BYKa,
TEM Bblle 4YacToTa 3TOr0 Toka. Yem
rpomye 3ByK, Tem 6ofblue amnmTyga
3MEKTPUYECKMX KOnebaHuii 3BYKOBO Ya-
CTOTBI.

B MUWKpPO(OHHO NOACTaBKE HaxOAWUTCA
TpaHcgopmaTop 7, C MOMOLLBIO KOTOPOro
HanpsbkeHWe 3BYKOBOW 4acTOTbl, CO34aH-
HO€e 3/1eKTPOMarHWTHOW CUCTEMOI MUKpO-
(hoHa, MOBbLILLAETCA U NepegaeTca No Mpo-
BoJaM K ycunutento 34. 3TOT TpaHchop-
MaTop HasblBalOT COrnacyrolWwyM: Kpome
MOBLILLEHNS HAMPSPKEHMS OH elle corfa-
CyeT Masioe COMPOTUB/IEHME KaTyLUKN MU-
KpohoHa C  OTHOCWTE/IbHO  BOMbLLUM
BXOAHbIM COMPOTUB/IEHVEM YCWIUTENS.

MpyHUMNMaNbHO Tak YCTPOeHbl U pabo-
TalT BCE 3MEKTPOAMHAMUYECKME MUKPO-
(hOHbI LUMPOKOrO MPUMEHEHMS, B TOM YWC-
ne MukpotoHel MA-47 n MI-66, npeg-
HasHayeHHble A1 paboTbl  COBMECTHO
C MPOMbILWIEHHBIMA 1 NIHOOUTENLCKUMM
MarHuMTOohoHaMu.

3BYKOCHUMATE/IN
O6pasHo roeops, rPaMMIaCcTUHKN
ABNANOTCA «XPAHUTENAMU»  MY3bIK/IbHbBIX

Mpou3BefeHWiA, onep, aCTPagHbIX MCMOMHe-
HWIA, TaHLeBa/bHOW My3blku. PasnmuatoT
rpamnaacTMHKA  MOHO(OHMYECKUE, UK,
KaK 4acTo roBopsT, 00blUHbIe, 1 CTepeodo-
Huueckve. [ns BOCMpOW3BEAEHWS rpam3a-
MUCW UCMOMb3YKT COOTBETCTBEHHO MOHO-
(DOHMYECKME U CTepeodOHNYECKUe 3BYKO-
CHMMaTenu. B cBOKO ouepedb MO YCTPOW-
CTBY UM NpuHUMMY paboTbl pasnuyaroT
MarHuTHble (WM 3M1EKTPOMarHUTHbIE)

N Nbe303NeKTpuYeckue (Mn nbesokepamu-
UecKue) 3BYKOCHUMATENN.

YnpoLLeHHoe YCTPOCTBO M CXxemaTuye-
CKOe K300padKeHNe MarHUTHOro MOHOMO-
HWYEeCKOro 3BYKOCHMMATENA NOKas3aHbl Ha
puc. 154, 3BYKOCHMMaTeNb 3TON CUCTEMbI
MMeeT CWMbHbIA MOAKOBOOOPa3HbIA  No-
CTOSIHHbIA MarHWT ¢ C-06pasHbiMK MO-
JIIOCHBLIMK HaKOHeYHVKamun 5. Mexgy no-
JIFOCHBIMW HaKOHEYHWKaMW HaxXoAuTca Ka-
TyWwKa 3, HaMOTaHHasA U3 TOHKOro W30/u-
pOBaHHOIO NPOBOAA, & BHYTPU KaTyLl-
K- AKopb 2. BbICTynatowias BHU3 4acTb
AKOpPA 3akaHumBaeTcA wurnoii 1. fkopb
YIEPXKUBAETCA B HEMTPa/IbHOM MOMOXEHNN
HaJeTo Ha HEro 371acTUYHON Pe3NHOBOW
Tpy6KOIi 4. ECAN KOHUMK WUT /bl OTKIOHUTD
BMpaBo, TO MPOTUBOMONOXHbIA KOHEL, AKO-
pA OTKNOHWUTCA BNeso. W HaobopoT, eciu
KOHYWK WI/bl OTK/IOHWTbL BJIEBO, TO MPOTU-
BOMOJIOXHBIA KOHEL, SIKOpSi OTK/IOHWTCH
Brnpaso. Kaxpaoe KonebaHne AKOPS Bbl3bl-
BaeT W3MeHeHWe COCTOSHWA MarHWTHOro
nosiA B 3a30pe MONKOCHBLIX HAKOHEYHWMKOB,
a V3MeHsolleeca  MarHWTHoe  mofe
BO30Y)KJaeT B KaTyLUKe MepemMeHHoe Ha-
npsXXeHue.

PaccmartpuBass BHMMATE/IbHO TpamMMo-
(DOHHYIO NNIACTUHKY, Tbl, KOHEYHO, BUAEN
Ha Hell 3uraaroobpasHyto 60po3aky, ugy-
Wy No cnupann. JTa 60po3aKa-«pucy-
HOK» 3BYKa, 3amnvCaHHOr0 Ha MIacTUHKe.
Mpn npourpbiBaHUM MNAACTUHKM  KOHYMK
UMbl 3BYKOCHUMATENA, Criefys 3a BCeMU
N3BUIMHaMN 60p03AKM, KONebneT AKopb,
MOTOK MarHUTHbIX CUMOBLIX JIMHWIA B HEM
N3MEHSETCH, N B KaTyllKe BO30yXgaetcs
MepeMeHHOe HampshkeHne 3BYKOBOM Ya-
CTOThI. IMpK cambIX TPOMKMX 3anucaHHbIX
3BYyKax OHO He npesbiwaer 100 150 mB.
Ho ecnu 3710 HampskeHue YCUNUTb, TO
3MEKTPOAVMHAMUYECKAsA TOMOBKA, BK/OYEH-
Hasa Ha BbIXO4e YycunuTens, rpomMKo BOC-

Puc. 154. ¥npoLeHHoe YCTPOWCTBO U rpagunye-
CKOe 0603HayeHne MarHWTHOro MOHO(OHMYe-
CKOro 3BYKOCHUMaTens
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Puc. 155. ¥YcTpoiicTBo (a) U BHelwHWiA BUg (6)
Nbe303/IEKTPUYECKOr0 3BYKOCHUMATENS

MPOM3BOANT 3BYK, 3amvCaHHbIi Ha rpam-
MNACTUHKE.

PaccmoTpu ycnoBHoe rpaguyeckoe 060-
3HaueHWe 3TOro 3BYKOCHUMATENs Ha CXe-
Max. Ero KOHTYp B BUAE «YTHIKKa»—CUM-
BO/IMYECKOE M300paKeHMe BCex Mpeobpa-
3ylOWNUX FOM0BOK, T.e. Npubopos, ¢ no-
MOLLbIO  KOTOPbIX CYUMTbIBALOT WA 3a-
MMCLIBAIOT 3BYK Ha rpaMmniacTVHKE Wu
MarHUTHOM neHTe mMarHWTOodoHa. YepTou-
Ka B JIEBOW  HWKHEA 4acTU-«uUria»
M CTpenka, Maywas B CTOPOHY BbIBOOB,
MpPeBpaTWIN ero B CUMBOJT aKyCTUYECKOIA
rO/I0BKY  BOCMPOV3BELEHNSi—3BYKOCHMMA-
Tenb. A YMNPOLLEHHbIA CUMMBOM KaTyLLKW
C CEpAEeYHMKOM FOBOPUT O TOM, 4YTO 3BY-
KOCHMUMAaTENb MarHUTHBINA.

MexaHn3M Mbe303/1eKTPUYECKOTO0 MOHO-
(hOHMYECKOT0 3BYKOCHMMATENS B YMPOLLEH-
HOM Bunfe nokasaH Ha puc. 155,a. Ero oc-
HOBOVi SIBNIAETCA Mbe303/IEKTPUUECKUIA aie-
MEHT 4 -nnacTuHa M3 crneuuanbHON Kepa-
MUKW, 06/1afatoLLEli Nbe303/1IEKTPUYECKMN
CBOWCTBaMM: CO34AET 3NEKTPUYECKME 3a-
psgbl  Mpu  M3rMbaHMM Mbe303/1EMEHTA.
Mbe303nemMeHT yepe3 NMOBOAOK 3 cOeauHEH
C urnogepxkarenem 2. NMpu nponrpbisaHnum
rPamniacTMHKM nrna 1, CKo/b3a Mo u3-
BUMHAM 3BYKOBOW KaHaBKW, Konebnetcs,
a Mbe303/1IeMEHT M3rnMbaeTCsi M3 CTOPOHBI
B CTOpOHy. lMpn 3TOM Ha MOBEPXHOCTAX
Mbe303/1EMEHTA BO3HMKAKT 3/IEKTPUYECKME
3apsAgbl, KOTOpble 4epe3 BbIBOAHbIE MPO-
BOAHWMKM 5 MOTyT 6bITb MOAaHbl Ha BXOA
YCUNUTENS, @ MOCe yCuieHns npeobpaso-
BaHbl B 3BYK.

MMbe303/1EKTPMUECKMIA  CMoco6 npeobpa-
30BaHMSI MEXaHWYECKUX KOnebaHWh Wrnbl
B 9/IEKTPUYECKMIA cuUrHa/T 0603HaYaroT
BHYTPU «YTHOXKKa» BbITAHYTbIM  NPSMO-
YFO/IbHUKOM, CUMBO/IM3UPYHOLUMM MNacTu-
HY KepaMuKW, C ABYMSI 4YepTOYKamu, M30-
BGpaxarowmmm ee 00KNALKM.
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Mbe3031eMEHT 3BYKOCHUMATENSI MOXHO
paccmaTpuBaTb Kak KOHAeHcaTop, Ha 06-
Knagkax KOTOpPOro npu NpOUrpbIBaHUM
rpaMniacTUHKA  CO3[AeTCs  MepeMeHHoe
HanpshKeHWe 3BYKOBOW 4acTOTbl. BHyTpeH-
Hee COMPOTMBIEHME TaKOrO WCTOYHMKA
CUrHama WCHNUCNSAETCS MeraoMamu, 4To
TpebyeT oco6oro noaxofa K COr/iacoBa-
HUIO €ero C BXOAHbIM COMPOTMBMEHWEM
ycunuTens.

Mbe303neKTpuYeckre  3ByKOCHMMATENU
pa3BMBAlOT HanpshkeHWe 3BYKOBOW Ya-
cToTbl o 200 300 mB. OHu npowe no
KOHCTPYKLWW, YeM MarHUTHble 3BYKOCHU-
matenu, W nerve. Wx wurnogepxarenu
M71acTMaccoBble, a 3aKpernyieHHble B HUX
WFMbl KOPYHOOBble. BMmecte € W3HO-
LUEeHHbIMW UFAamMyU UFOAepXXaTenn Nerko
3aMeHAITCA HOBbIMU. OBbIYHO UMrnoaep-
XaTeNb Mbe303/1EKTPUYHECKOrO  3BYKOCHU-
MaTens UMeeT [Be WI/bl, PacrofOXeHHble
noJ, yraioM No OTHOLUEHUIO ApYT K Apyry.
OfiHa 13 HKMX paccumTaHa Ans NpourpsIBa-
HUA 06bIYHbIX, ApYyras- A0ArOMrparoLLMX
rpamMnnacTuHok. CMeHa Wrabl ans npo-
UFpbIBaHKS TOW WM MHOIM FPaMMNacTUHKK
MPOMCXOANT MOBOPOTOM WINOAEPXKaTens.

KOHCTpYKTVMBHOE OChOpMIIEHNE  3BYKO-
CHUMaTefeil pasHoobpasHO. Yalle Bcero
MX MarHWTHble WKW Nbe303NIEKTPUYECKME
FONOBKUM MOHTMPYHT B MNIaCTMacCOBbIX
WM METaNINYECKUX [epXaTensix, Hasbl-
BaeMbIX TOHapMamu. OfiHa U3 BO3MOXKHbIX
KOHCTPYKLWA TOHapMa C Mbe3oariekTpuye-
CKOIi TONOBKOW 3BYKOCHMMaTeNs Aas npo-
UrpbIBaHU MOHOOHWYECKMX FpaMniacTy-
HOK nokasaHa Ha puc. 155,6.

C yCTpOVACTBOM 1 NPUHUMMNOM PaboTbl
CTepeopOHNYECKO FONOBKM 3BYKOCHUMA-
Tena 9 NoO3HaKoM/IKo Tebs B Gecepe, nocss-
LLEHHON CcTepeodoHuN.

rONNOBKU ANHAMUNYECKNE
MnPAMOIro M3NYYEHNA N TPOM-
KOIrOBOPUTEJ/IN

ONeKTpOMarHWTHbIA  TenegoH, MNOAKNHO-
UeHHbIl K BbIXO4Y [eTeKTOPHOro uu
O[HOTPAH3UCTOPHOIrO NPUEMHUKA, WU3NY-
YaeT 3HEPrMI0  3BYKOBbIX  KONeb6aHWW.
B Hem posnb HemocpeACTBEHHOrO, T.e. Mps-
MOrO W3flyyaTens BbIMOMHSAET BUOPUPYIO-
was membpaHa. MepsBbiM/ MOLLHbIMUA 13-
NlyyatensMn  3BYKOBOW  3HEpruuM  6bim
3N1eKTPOMarHWTHbIE ~ FPOMKOrOBOPUTENN
Tmna «Pekopg». Ceiivac MX, MOXOXMX Ha
6o/bLivie Herny6oKve uYepHble Tapenkw,
MOXXHO YBUAETb N1LLb B MY3€AX WA B KU-
HounbMax. VIM Ha cmeHy mpuwnmn 6onee



MOLLHblE ~ M3/yyaTeNn 3BYKOBOM  3Hep-
rMN-3N1eKTPOAMHAMUYECKMe TONI0BKU C By-
MaXXHbIMW  Auddy3opamu, KoTopble npe-
XOe HasblBa/IM  3NEKTPOANHAMUYECKUMU
rPOMKOrOBOPUTENIAIMM, WW, COKPALLEHHO,
OvHamvkamn. Celvac MX MPUHATO Hasbl-
BaTb rO/0BKAMW AVMHAMUYECKAMU NPAMOro
W3NyYeHWs, a rPOMKOroBopyNTENeM—COBO-
KYMHOCTb BCEX BbIXOAHbIX 3/1eMEHTOB 3BY-
KOBOCMPOM3BOAALLEr0 YCTPOMCTBA.

Mpvmepom  3BYKOBOCMPOM3BOASALLErO
YCTPOIACTBA MOXET OblITb, Hanpumep, a6o-
HEHTCKWIA  TPOMKOrOBOPWTENb,  paccyu-
TaHHbIli Ha paboTy OT PaAnOTPaHCALMOH-
HO ceTW. B Hero, KpOMe rofioBKM AMHA-
MWYECKOI NMPAMOTO YCUIEHNS, BXOAAT eLLe
AWK (KOpnyc), UMeKLWN HeManoBaXKHOe
3HaueHVe 15 KavecTBa 3BYKOBOCMpOM3BE-
JeHus,  corfacyrowmii  (nepexofHblin)
TpaHCOPMAToOp W PErynaTop rpoMKoCTM,
[POMKOroBOpuTENIM  CTepeodhOHNYECKON
annapatypbl pagvoTEXHUYECKUX KOMMIEK-
COB MOryT MMETb N0 Age-Tpu K Gonee ro-
NOBOK JAMHAMWUYECKUX NPSMOr0 M3MyYeHus,
YCUAMTENN C NUTAIOLLMMA UX BbINPAMUTE-
NAMW, PasINYHbIE PErynsaTopbl, Mepekto-
yarenu.

Tenepb, pa3obpaBLUMCL B NPUHATON Tep-
MUHO/IOTWW, KacatoLLeics 3BYKOBOCMPOU-
3BOAALUMX  YCTPOWCTB, MOroBOPUM 06
yCTpoiicTBe 1 paboTe rofoBOK AMHaMuUye-
CKMX NPSMOro m3nyyeHus. [ina KpaTkoctu
Oyaem HasbiBaTb VX AMHAMUYECKMMU TO-
NOBKaMn UK NPOCTO ronoBkamu. B auHa-
MUYECKMX TOJIOBKAX LUMPOKOro MnprMeHe-
HUA U3NyYaTeNsMmn 3BYKOBbIX BOSTH CNyXar
KOHycOO6pa3Hble  Auddysopbl,  LITaM-
nyemble M3 OyMaXHOW MaccCbl. [T0M0BKW,
npefHasHayeHHble  AN1S  paguodukaumu
ynuu, NnoLaen, Napkos MMELOT, Kak npa-
BINO, META/INYECKME PYrOpb.

YCTpOI/ICTBO OVHaMUYECKOW  FOMOBKY,
MPUMEHSEMO B  MPUEMHO-YCUIUTENBHOM

Puc. 156. YcTpoiicTBO 1 rpaguyeckoe 0603Ha-
YeHWe FOM0BKN AUHAMWYECKOlW MPSMOro u3sny-
YeHus

arnnaparype, nokasaHo Ha puc. 156. dnek-
TPOMArHUTHBI MexaHu3M ron0BKU
YCTPOEH TaK Xe, Kak MexaHu3Mm 3/1eKTpo-
OVNHAMMYECKOro MUKpodoHa. Mexay LeH-
TPa/IbHbIM CTEPXXHEM KO/bLIEBOrO MarHu-
Ta 7-KepHOM 1 1 tnaHUeM 2-HakaaKom
MarHuTa ¢ Kpyr/ibIM OTBEPCTMEM B LiEHTpe
MMeeTca 3a30p, B KOTOPOM CO3faeTcs
CWIbHOe MarHWTHOe nosie. B 3ToMm 3a3ope
Haxo4mTCa KaTyLlka 6, HaMOTaHHas Ha 6y-
Ma)XHOM KapKace, CKPEnjieHHOM C BepLuu-
HO 6ymaxHOro audgaysopa 3. Ee Hasbl-
BAlOT 3BYKOBOVW KaTyLUKOWA. IMpn nomowyy
LEHTpUpYIOLWel Waibbl 5, MNpuKIeeHHOI
Ha CTblKe Kapkaca 3ByKOBOI7I KaTyLLIKK
C Auddy3opom, 3BYKOBas KaTyllka YCTa-
HaB/MBAETCA TOYHO B CepefuiHe MarHMTHO-
ro 3asopa. bnarogaps rogpam UeHTpu-
pyloleid Walibbl 3ByKOBas KaTyllka MO-
XeT KoniebaTbCa B MarHUTHOM Mofie, He
3a[leBasd HM 3a KepH, HU 3a (aHel, mar-
HUTA.

Kpas auddysopa ToXe ropupoBaHsbl,
YyTO MpUAaeT emy MNOABWMXHOCTb, U Mpw-
K/eeHbl K 000y MET/IIMYECKOrO Kopryca
4. BbiBOfbl 3BYKOBOW KaTyLUKW CAenaHbl
N30MIMPOBAHHBIM MHOTOXU/IbHLIM MPOBO-
[OM 1 CHabXeHbl KOHTaKTHLIMW lenecTka-
MW, YKPEerneHHbIMX C MOMOLLbIO M30N15-
LIMOHHON NAaCTVHKM Ha Kopnyce.

[JelictByeT ronoska Tak. [Moka uepes
3BYKOBYIO KaTyLUKy TOK He WAeT, OHa no-
KOWTCA B CepefyHe MarHUTHOro 3asopa.
Korga B KaTyLUKe NOSBMAETCA TOK, BOKPYT
Hee BO3HMKAEeT MarHUTHOE rosie, KOTOpoe
B3aVMIMOZENCTBYET C Mnonem marHuta. pm
O[JHOM HarnpasNeHUN TOKa B KaTyLUKe OHa
BbITA/IKMBAeTCA W3 3a3opa, a npu Aapy-
roM—BTArMBaeTCA B Hero. Ipu nponycka-
HAM 4epe3 KaTyllKy MepeMeHHOro ToKa
3BYKOBOW 4acTOTbl KaTyllka Konebnetcs
B 3a30pe C 4acTOTON Toka. BmecTe C Ka-

Puc. 157. F'onoBKN gnHaMU4yecKue nNpsiMoro us-
ny4YeHuns
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TYLIKOW Konebnetca v andipysop, cosga-
Bas B BO3JyXe 3BYKOBble BOJHbI.

[JnHamuueckne ronoBky pasnuyaloTcs
pasmepamu, hopmoli  augdysopa, KOH-
CTPYKLUMEA MarHWTHOM cuctembl. MHorve
FOMIOBKM LUMPOKOTO MPUMEHEHUS WMEOT
Kpyrnble auggysopsl (puc. 157,a) avame-
Tpom npumMepHo ot 60 go 300 mMm. Camble
MasieHbKMe 13 Hux (puc. 157,6) ucnonb-
3ylOTCA rNaBHbIM 06pa3oM B Masioraba-
PUTHBIX («KapMaHHbIX») TPaH3UCTOPHbIX
npuemMHnKax. ECTb rofoBKM C annunTuye-
CKUMU (oBa1IbHLIMN) Angdgysopamm
(puc. 157,B). Takaa thopma auddysopa He
yNyyllaeT KayecTBa 3BYKOBOCMpOW3Befe-
HWS, & LB CO3JaeT HEKOTopoe yA06CTBO
pasMeLLeHns TON0BKU B NMPUEMHUKe, Tese-
BM30pE, MarHMTOOHe UM ApPYroM 3BYKO-
BOCMPOW3BOASLLEM YCTPOMCTBE.

MarHuT MOXXET UMEeTb He TO/IbKO KOSlb-
LeobpasHyto (opMmy, HO W KBagpaTHY,
PaMOYHy!O.

Tbl MOXellb BCTPETUTb YCTapesLUytO
3NEeKTPOAVHAMUYECKYIO TOfIOBKY C MOA-
marHuyvsaHveMm. OHa He UMeeT MOCTOSH-
HOro MarHuWTa. Ha KepH Takoi ronoBKm
HafleTa KaTyLlKa, COAepallas HEeCKO/bKO
TbiCAY BMTKOB. Ee Ha3biBatOT KaTYLUKOW
nogMarH1uuMBaHus Unu Bo3byxaeHus. Mu-
TaeTCs OHa OT BbINpAMUTENs. Korpga vepes
Hee WAET MOCTOSHHbLIA TOK, 0bpasyercs
3M1eKTPOMarHWT, CO34aloLWwuii B KOMbLIEBOM
3a30pe, rae HaxoauTCs 3BYKOBas KaTyLUKa,
MarHuTHoe none. B oOCTaJlbHOM TOMOBKa
C MoAMarHMYMBaHUEM HWYEM He OT/IMYaEeT-
€S OT FO/I0BKM C MOCTOSHHBIM MarHUTOM.
[0M10BKM C MnoAmarHW4MBaHMEM BbIMyCKa-
NNCb TOMbKO [ CETEeBbIX MPUEMHUKOB
N yCUnuTenei.

[JnHamMnyeckme ronoBKy MapKmpyoT -

pamun u 6yksamu, Hanpumep OArA-6,
1ra-3, 3ra-1. repsas yugpa xapakrepu-
3yeT HOMVHa/bHYI0 MOLLHOCTb T[OJIOBKM,
BbIP&KEHHYIO B BaTTaxX Wau, YTO, NO Cylue-
CTBY, TO XXe cCaMoe, B BO/bT-amrepax, T.e.
NPOM3BEEHNEM NEPEMEHHOTO HaMPSKEHNs!
3BYKOBOW YacTOTbl, MOABOAMMOrO K 3BYKO-
BOW KaTyLLKe, Ha TOK, NPOTEKAOLWWMIA Yepes
Katywky. bByksbl ['[J-nepsBoHayasibHble
OYKBbl CNOB  «rOM0BKA [AWHAMUYECKAs».
Crefyrowas 3a HUMM LUMGPa-yCNOBHbIi
MOPSIAKOBbIA HOMEP KOHCTPYKLUW.

HoMuHanbHass ~ MOLLHOCTb-3TO  Ha-
n6onbllas MOLLHOCTb TOKA 3BYKOBOW Ya-
CTOTbl, KOTOPYH MOXHO NOABOAWTb K 3BY-
KOBOI KaTyLUKe, He ornacascb, YTO ro/loBKa
OyfeT MCKaxaTb 3BYKM WM 6GbICTPO WC-
nopTuTCA. OTO Hambonee BaXHbI Mapa-
METp, XapakTepusytoLmii ronosky. Ho He
nyTail ero ¢ FPOMKOCTbIO 3By4aHus, T.e.

152

C amMnANTY[OM 3BYKOBbIX KonebaHuii. Ecim
B3ATb [IBE TO/IOBKM C HOMWHA/IbHBIMM
MOLIHOCTSMKM 1 1 3 BT, noaatb K Kax/ol
13 HMX NO 1 BT MOLHOCTY TOKA 3BYKOBO
YacToThbl, TO 3ByYaTb OHU OYAYT MpakTuye-
CK/ OfMHAKOBO FpOMKO. BTopas n3 Hux
6yneT 3ByuaTb rpomye MepBOVi TOMbKO
B TOM Cfydae, ec/ii OHa OyfeT mosnyyatb
TY MOLLHOCTb, Ha KOTOPYIO paccyuTaHa.
OTO 06CTOATENbCTBO Thbl JO/DKEH YUUTbI-
BaTb, NOA6GUpas ronoBkKy ANS CBOMX KOH-
CTPYKLUWHA,

BTOpOii BakHbIA MapameTp AuHamuye-
CKO/i FONOBKN-HOMWH&/bHBIA  AnanasoH
paboumx 4acToT, T.e. nokasate/b Avanaso-
Ha 3BYKOBbIX 4aCTOT, KOTOpble rO0JIOBKa
PaBHOMEPHO M 6e3 3aMeTHbIX WCKaXeHWi
BOCMPOM3BOAMT. [paHuLpbl 3TOW MNONOChHI
YaCTOT BbIpaXKatoT B repuax, Hanpumep
315-7000 I'y. NonoBKa C Takoi xapakTe-
PUCTUKOW XOPOLLO BOCMPOU3BOAMT 3BY-
KOBble YacToTbl OT 315 go 7000 'y v nno-
X0 WM COBCEM He pearvpyetT Ha 6onee
Hm3kue (go 315 Ny) u 6onee Bbicokue (Bbl-
we 7000 y) konebaHnst 3BYKOBOW Ya-
cTOTbl. Yem wwmpe amanasoH paboumx ya-
CTOT, TeM TO/OBKa JiyuLle.

MasnorabapuTHble AMHAMUYECKMe ro0B-
Ky, wmMerolwme anddy3opbl  HeBONbLIMX
pasMepoB, B 3TOM OTHOLUEHWU Bcerga
YCTYyNatoT rofoBKam ¢ 60nbwWnMmn andagy-
3opamn. HoMUHanbHbIA AmanasoH pabo-
ymx yvacTtot ronoskm OOl O-6, Hanpumep
450-3150 Iy, a ronosku 41 [1-35-01 63 g0
12500 M. YacTtoTHaa xapakTepucTuka
MepBOI roN0BKM MO CPABHEHMIO C XapaKTe-
pUCTMKOI BTOpOIi Xyxe. Ho Henb3a cka-
3aTb, YTO OHa nnoxas. [ns manorabapuT-
HOro TPaH31CTOPHOro NPUEMHMKA, K KOTO-
pOMY MpesbaBnAOTCA OoNiee HU3KUE Tpe-
60BaHVs, OHa MOAXOAMT flydlle, YeM BTO-
pas, mnpefHasHayeHHas AN1F MpUEMHUKa
nn_ ycunutensd 34 ¢ 60nee BbICOKUMM
TpeboBaHNAMMN K KauecTBy 3BYKOBOCMPOU-
3BefleHus.

3TW U HekoTopble Apyrve napameTpobl
OMHAMUYeCKMX TOMOBOK OObIYHO YKa3bl-
BalOT B nacnoptax. OHW eCcTb U B NpUIIo-
XeHun U, MOMELLEHHOM B KOHLE KHUTW.
Mpn BHWMATENbHOM PAcCMOTPEHWMU  Ye-
TBEPTOW KOMOHKM 3TOr0 MPWIOXKEHNUS Tl
3aMeTuLLb, YTO TOﬂbKOf/ HEKOTOpPbLIX TU-
nos ronosok (0,05ra-1, OArA4-9) s3sy-
KOBble KaTyLKW 06n1aJatoT ConpoTuBIe-
HveMm 60 OM. 3TV ronoBkn paspabaTbiBa-
NNCb  CNeumanibHO  ANA  MaJIOMOLLHbIX
MasiorabapuUTHbIX TPaH3UCTOPHBIX MpPUEM-
HWKOB. X 3BYKOBble KaTyLUKW, Hamo-
TaHHbIE CPaBHWUTE/IbHO TOHKMM MPOBOAOM
M copgepXauive 60nbllee YuUCO BUTKOB,



ueM [pyrvie, MOXHO BK/HOYaTb Henocpeg-
CTBEHHO B KOJIIEKTOPHYIO Lemnb TpaH3u-
cTopa-ycunutens 6e3 Kakux-nnbo npome-
XYTOUHbIX [eTaseid.

3BYKOBble  KaTyLKW  MOAAB/AOLErO
60MbLUMHCTBA FOM0BOK, MpeAHa3HAYeHHbIX
[ns aBOHEHTCKMX FPOMKOroBopuTeneid, pa-
OMOMPUEMHUKOB, TeNieBU30pOoB,  Paguon,
cofep>xaT HebO/bLUOE YMCMIO BWUTKOB, Ha-
MOTaHHbIX MpoBOAOM AnameTpom
0,15-0,2 MM, NO3TOMY WX COMPOTUB/IEHWE
mano: Bcero 4 10 OM. PaccuuTaHbl OHW
Ha HanpskeHne 3BYKOBOI 4YacTOTbl NOPAA-
Ka HECKO/IbKMX BO/bT, HO MpWU  3Ha4u-
Te/bHbIX TOKax. 3BYKOBble KaTYLUKW TakuX
rO/I0BOK BK/1HOYAKOT B KOJIEKTOPHbIE Lienu
TPaH3UCTOPOB WM B aHOAHblE Lenu pa-
[Juonamn He HerocpefiCcTBEHHO, a uepes
TpaHC(opMaTopbl WM UHbIE COT/Acyto-
Wwye uenu. TpaHccopmaTopbl COracytoT
HanpsHKeHNs M TOKU YCWUUTENbHBLIX MNpu-
6OpOB C HanNPHKEHUAMW U TOKaMW rosio-
BOK. [MOHWKaa HanpshkeHWe 40 HecKo/b-
KMX BOMIbT, OHW MO3BONIAKOT 3BYKOBbIM
KaTylKam NoTpebsifATb TOKM [0 HeCKo/b-
KnX amnep.

Cornacyrowye TpaHcopmaropbl, uc-
Mofb3yemMble B NPUEMHMKAX U YCUNTENAX
34, cTaBAT B LENN BbIXOAHbLIX, T.e. OKO-
HEYHbIX, MOLLHbIX YCWUNTENMbHBLIX MpU6o-
pOB, MO3TOMY WX MPUHATO Ha3blBaTb Bbl-
XO[HbIMX TpaHcdopmaTopamu.

MMprvMepoM NOLKMHOYEHNS 3BYKOBOW Ka-
TYLWKN OUHAMUYECKOW TOMIOBKM K BbIXOf-
HOMY Kackafly YCWIUTENI MOXET CNYXWTb
CXema, u30bpa)keHHas Ha puc. 158. Bbl-
X0fHoV TpaHcthopmaTop T NepBUYHON 06-
MOTKW | BK/HOYEH B KOJIIEKTOPHYIO Lienb
TpaH3ucTopa V. KonebaHus 3ByKOBOW Ya-
CTOTbI, YCW/EHHble TPaH3MCTOPOM, BO36Y-
AT BO BTOpUYHOWA o6bmMoTke Il Takume
Xe KonebaHus, HO 60fiee HU3KOro, Yem
B KO/NEKTOPHOW LEenu, HanpsXKeHus, Ko-
TOpble MOJANOTCA Ha 3BYKOBYIO KaTyLUKY
ronoBkv B v npeobpasytoTca B 3BYKOBbIE
KonebaHwms.

‘MapannenbHO NepPBMYHOA OOMOTKE Bbl-
XO[HOro TpaHctopmaropa MoAKIoYaloT

Puc. 158. Cxema BK/IHOUEHUSI JUHAMUYECKON FO-
NIOBKWN B KOJIEKTOPHYIO Lienb TpaH3ncTopa Bbl-
XOAHOro Kackaga ycunutensa 34

Puc. 159. AGOHEHTCKUIA
M ero cxema

rPoOMKOroBopuTesib

KOHieHcaTop, ynydlawwmin paboty ycu-
nvrens.

3anoMHK:  cornacoBaHne  Hanpsi>KeHus
M TOKa 3BYKOBON KaTYLUIKM AMHAMUYECKON
FOMOBKM W BbIXOAHOW LENnW YCUAMTENbHOro
yCTpoiicTBa—0653aTeNbHOE YCMOBME /1S
Hambonee 3pheKTUBHOrO WCNONb30BAHUS
3HepruM 3BYKOBOW 4acTOThl, 0TAaBaeMoit
BbIXOAHbIM KACKaloM YCUINTENs TONOBKE.

HeoTbemnemMon 4acTblo roNoBKK abo-
HEHTCKOr0 rPOMKOrOBOpUTENs sB/IsieTCA
NOHWXXaroLLMiA TpaHcgopmarop. OH corna-
CYeT HanpskeHve pagvoTPaHCAALMOHHON
NVHWW C HanpsbKeHVeM, 06ecrneynBatoLLIMm
HOpMa/lbHYy0 paboTy ronoBkKu. ABOHEHT-
CKMe TrpOMKOrOBOPUTENM, KpOMe TOro,
CHabXaloT perynaropaMum rpoMKOCTW.

OfnH 13 abOHEHTCKMX POMKOroBOPY-
Tefen 1 ero cxema nokasaHbl Ha puc. 159.
Perynatop rpoMKOCTU—MEpPEMEHHbIA pe-
3uctop R-B 3TOM rpomKorosopuTesne
BK/IOYEH MNOCNeAoBaTe/lbHO CO  3BYKOBOW
KaTYLUKOl AMHAMUYeCKON ronoBku B. Uem
MeHbLLIE COMPOTUBNEHWNE BBELEHHON YacTu
pesncTopa, TEM 3BYK FpoMue.

MepBnyHble 06MOTKM TpaHcgopmaTo-
pOB  abOHEHTCKMX TFPOMKOrOBOpPUTENEl
paccumMTaHbl Ha HanpsXKeHWs 3BYKOBON Ya-
ctotbl 30 wan 15 B. ECcTb rpoMKorosopu-
Tenm, paccuuTaHHble Ha 06a 3TMX Hanps-
XeHus. MepekntoueHne ¢ OAHOr0 Hamnpsxe-
HUA Ha Apyroe LOCTWraeTcs nNepenavikoin
OfHOro U3 MPOBOLOB LUHYpa Ha BbIBOJAX
MepBMYHO OBMOTKM  TpaHCcopmaTopa.
CreflyeT OTMETUTb, YTO 3TU HaMNPSKeHUs
rPOMKOrOBOPUTENN MOMyYaloT OT pajuo-
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TPaHCNALMOHHOW CceT  npu  Hambonee
rPOMKOIi nepefaye. YMeHbLUEHVE rPOMKO-
CTU CHWXaeT TOK, NOTpe6IseMblii FPOMKO-
rOBOPUTE/IEM, HO HaMpshKeHWe PafuoceTy,
KOHEYHO, OCTAeTCs MPEeXHUM.

ABOHEHTCKME FPOMKOrOBOPUTENIN MOXK-
HO WHOrZa WCMonb30BaTb [A/15 MPOCTbIX
TPAH3UCTOPHbLIX WX NaMMOBbIX NPUEMHU-
KOB unu ycunuteneii 34.

O6palLaTbCs C AMHAMWUYECKUMU TO/10B-
KamMy Haflo OYeHb OCTOPOXHO, YTOObI He
MoMnopTUTL 3BYKOBYIO KaTyLIKy Wan Anud-
(by3op. onoBka ¢ nopBaHHbIM Anddy30-
poM, A@Ke ecnM OH 3akneeH, paboTaeT
XYXe, C UCK&KEHVEM 3BYKa. A eCnin 3BYKO-
Bas KaTyLUKa OKaXXeTCsi 060pBaHHON, 4TO
MOXXHO 06Hapy>XUTb C MOMOLLbI0 OMMET-
pa, PeMOHT ee 6e3 creuuanbHOro obopy-
[0BaHVs NPaKTUYeCKN HEBO3MOXeH. Ho Ta-
KOe CnyyaeTcs KpaiiHe pegko. Yale npouc-
XOOAT 06pbiBbl  BXOAHLIX NPOBOAHVKOB
3BYKOBOW KaTyLLKWN U3-32 HENpepbIBHbIX KO-
nebaHnin  guddysopa. Takyl Heucnpas-
HOCTb HETPYAHO OBHApPYXMWTb U YCTPaHWUTb
CpalivMBaHUEM WM 3aMeHO 060pPBaHHOIO
NPOBOAHNKA.

KauecTBO 3BYKOBOCMPOMW3BEAEHMS TO-
NOBKO/ BO MHOrOM 3aBUCWT OT aKycTu-
4eCKOro OOpPMJIEHUsl, TO €CTb KOHCTPYK-
UMM AWMKa uan gyTnsapa, B KOTOPOM OHa
ycTaHoBneHa. [ns 6onbLuei Yactn pagmo-
BeLLaTeNbHbIX MPUEMHUKOB, TeNeBM30POB,
MOHO(OHNYECKNX PagmMon U marHutodo-
HOB aKyCTMUYECKIM O(HOPMIIEHMEM CNyXKaT
camu (yTnapbl Takoin annapatypbl. [Npu-
MEHAIOT TaKkKe BbIHOCHbIE aKyCTU4eckue
CUCTEMbI, Ha3biBaemble B 06MXOAe TPOM-
KOroBOpUTENAMU WM 3BYKOBLIMU KOJIOH-
Kamu, TOMIOBKW, KOTOpble pasmeLleHbl B
ALLMKAX WM HA aKyCTUYEeCKMX 3KpaHax B
BUAE [EPEBSAHHbIX WmMToB. O6 OAHON U3
KOHCTPYKUUIA CamMOZe/IbHOro0 rPOMKOr0BO-
puTens s pacckaxy Tebe B ABeHaALaTow
becege.

HO BbIHOCHOI rPOMKOroBOpUTENL MO-
XeT OblTb rOTOBbIM, MPUOGPETEHHbIM B
marasuHe  pagmotoBapoB.  Hanpumep,
3AC-1, 10MAC-1, 15AC-404, «2OneKTpoHU-
Ka 25AC-227». Lugpbl B Havane Mapku-
POBKU rPOMKOroBOpUTENEeli YKasblBalOT KX
HOMWH&/IbHbIe MOLLHOCTW, a 6ykBbl AC—
Hava/lbHble C/IOB «aKyCTUYecKast cuctema»
B «3nekTpoHuKe 25AC-227» TpuW rOM0BKU:
HuM3Ko4yacToTHaa 25I[1-42, cpefHeyacToT-
Hag 15M[-11 »n BbICOKOYACTOTHas C mar-
HWTHOM CUCTEMOM O0CO60V KOHCTPYKLMUK
(Tak HasblBaeMasi M30fMHaMU4eckas) ro-
noska 10IMN-1. [0noOBKM Takoro rpomKo-
roBOpuTENs, npefHasHauYeHHoro A/is CoB-
MECTHOI paboTbl C YCUNUTENbHOM annapa-
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TYPOIA BbICLIErO K/acca, 06ecrneymsatoT HO-
MVHa/IbHbIA A1ana3oH BOCMPOW3BOAMMBIX
yacTtoT oT 31,5 go 31500 Iu.

Mofo6HbIE FPOMKOrOBOPUTENN OCOGEH-
HO Heo6X0oAMMbl NS CTepeotiOHMYECKOro
3BYKOBOCMPOU3BELEHNS.

*

Mpu 3HaKOMCTBE C YCTPOWCTBOM U pa-
60TO/ AMHaMUYecKO ronoBKW U Npu cpas-
HEHUM ee C MUKPOPOHOM aHaNOrnyHON cu-
CTeMbl Yy Tebs [O/MKeH BO3HUKHYTb BO-
MpOC: HeNb3s /N 3aCTaBUTb AVHAMUYECKYHO
ronoBKy paboTaTb Kak MUKPOOH, a M-
KpochoH, HaobopoT, Kak ronoBky? B npuH-
uMne Mo>KHo! PagvontobuTenm o4yeHb Ya-
CTO WCNOML3YT [ANHAMUYECKUE TONOBKU
B KayeCcTse MUKPO(OHOB. lKcnonb3osaTb
>Ke MUKPO(POH B KauyeCTBe TOMOBKM Heal)-
(PeKTWBHO W, KPOMe TOro, 3TO OMNacHo A/
MUKPOGhOHa NPU 3HAYUTE/bHbIX Hamps>Ke-
HUSAX.



BECEJA OJVHHALLATASA

NCTOUHUKWM TOKA

J1l060/ TPaH3NCTOPHLIA MPUEMHUK WK
YCUANTENb MOXKHO MUTAaTb Kak 0T XUMU-
YECKMX WUCTOYHUKOB MOCTOSAHHOINO TOKa—
rabBaHUYECKMX 3MEMEHTOB, akKKyMynsaTo-
poB wuan 6aTapen, TaK U OT 3NeKTPOOCBe-
TUTENbHON CETW MEPeMEHHOro Toka. Bce
38BMCMT OT TOro, Kakoii 3TO MpPUEMHUK
unu yeunuTens. Ecnu, Hanpumep, NpueMHUK
mManorabapuTHbI, Kak 4acTO TOBOPAT
«KapMaHHbI», W paccuMTaH Ha nuTaHue
ow UCTOYHMKA MOCTOAHHOrO TOKa Hanps-
>KeHuem 4,5-9 B, ans Hero 06bI4YHO MCNONb-
3YIOT rajbBaHUYecKue 31eMeHTbl uin 6a-
Tapen. 'A ecnim TPaH3MCTOPHBIA yCuaMTeNb
npefHasHauyeH ans BOCNPOU3BEAEHUS 3BYKO-
3anucy Npu COBMECTHOM paboTe C CETEBbIM
3NEKTPONPOUTPbLIBAIOLLMM  YCTPOCTBOM,
TO ero uenecoobpasHo mMMTaTb OT 3eK-
TPOOCBETUTENBHOI CceTU. UTO >Ke Ka-
caeTcd  paguoannapaTypbl  Ha  3nek-
TPOHHLIX Namnax € KaTOA4OM KOCBEHHOro
Hakana, Ond WUX NUTaHUa UCnonb3yeTcs
TONbKO CETb MEPEMEHHOr0 TOKa.

Kak ycTpoeHbl 1 paboTalT XMMUYECKME
WCTOYHWKM MOCTOSHHOTO Toka? Kak
TPaH3NCTOPHbIA NPUEMHWK, YCUITEb UK
VHOE PajMOTeXHWYECKoe YCTPOACTBO WM
npuéop NUTaTb OT CETW NEPeMeHHOro To-
Ka?

BoT Ha 3T u HekoTOpble Apyrue BO-
npochbl, CBf3aHHble C UCTOYHUKAMU TOKa

AN TONaHUA KOHCTPYMpYeMbIX T060i pa-
OVNOTEXHUYECKUX YCTPONCTB, A 11 XOuy OT-
BETWUTL B 3TOW becepe.

rAJIbBAHNYECKWNE
N BATAPEUN

SNNEMEHTDbI

C yCTpOWCTBOM MPOCTEWLLEro raibBaHnye-
CKOro 3/ileMeHTa A 3HaKOMWN Tebs eLue
B nepBoli 6ecefe (CcM. puc. 7). dnekTpoga-
MW Takoro 3/IeMeHTa ClyXaT pa3Ho-
POAHble  MeTannyeckue MNACTUHKMK,
a 3NeKTPO/IMTOM-PacTBOP KWUCMOTbl. 3TO
BMOSHE PabOTOCMOCOOHBIA  XMMUYECKNIA
MCTOYHUK MOCTOAHHOrO TOKa. HO OH
MMeeT [Ba CYLLEeCTBEHHbIX HefocTaTKa.
MepBbIii HEJOCTATOK 3aK/OYaeTCA B TOM,
YTO 3MIEKTPONUT 3NeMeHTa-efKas >Kuf-
KOCTb, KOTOPYHO MOXXHO MpOAuUTb, pacnse-
ckaTb. BTOpoli  HegoCTaToOK-3aMeTHOe
BMAHWE Ha paboTy 3/1eMeHTa ABNeHNs Mo-
napuszaumn. CywHOCTb Nonspusaumn 3a-
K/HOYaeTCcq B Crefylollem: B pesy/bTare
HEMPEePbIBHOTO Pa3fIOKEHWS 3EKTPONNTA
TOKOM, MPOTEKAOLWMNM BHYTPU 3/1EMEHTA,
Ha NOMOXWTENbHOM 3/1EeKTPOfe OcedatoT
B BUAE NY3bIPbKOB MOMOXMWTE/bHbIE UOHBI
BOAOPOJa, 06pa3ys Ha HEM rasoBYHO M/eH-
Ky, NPENATCTBYIOLLYHO ABVDKEHUIO 3MEKTPY-
yeckux 3apsagoB. Oba 3T HegocTaTka npo-
CTeiLLIero »XWAKOCTHOrO 3/eMeHTa ycTpa-
HEHbl B TeX CYXUX Ta/lbBaHUYECKUX 3fie-
MEeHTax, KOTOPbIMU Tbl YXe M0/b30Bascs
u 6yfellb MCNOMb30BaTb A8 MNUTaHUS
CBOMX KOHCTPYKLIMIA.

Thbl, yBepeH, He pa3 pa3bupan paspsams-
wytoca 6artapeto 3336J1, 4TO6bLI NOCMO-
TpeTb, YTO HAaxOAMTCA NOA 3aWUTHLIM
cnoem Oymarun. Tam Tpu 31e€MeHTa, KO-
TOpble M30MPOBaHbl OAWMH OT ApYroro
KapTOHHbIMW Npoknagkamu. Ceepxy 3ne-
MEHTbl 3alluileHbl MacTUKOW 4YepHOro
LBETa-CMOJIKON. Y anunB CMOSIKY, Tbl YBU-
OVLWb rpatnTOBbIE CTEPXKHU C MeTanye-
CKAMM ~ KOMNaykamu, BbICTyNatolime U3
LUMHKOBbIX  CTakaHuukoB.  [padwmToBble
CTEPXKHM-3TO  BbIBOAbI  MOMIOXUTENbHBIX
3M1EKTPOLOB, & LMHKOBbIE CTaKaHYMKN-0T-
puuaTenbHble 31eKTPOAbI 3/IEMEHTOB.

YUT06bI paccMoTpeTb BHYTpeHHee
YCTPOICTBO 3/1eMeHTa, NPUAETCA OCTOPOX-
HO paspes3aTb MO A4/MHE U OTOrHYTb Kpas
LUMHKOBOTO  CTakaHuuka.  [padmToBbIi
CTePXKeHb HaxOAWTCA B MELLUOYKE, Hamos-
HEHHOM CMpPEecCOBaHHON CMEeCbO TOMYEHO-
ro yrns, ropowka rpajuTa v ABYOKUCK
mMapraHua. 3To-genonsapusatop. A afek-
TPOAMTOM CNYXXMUT CTYAEHUCTasA nacTta, 3a-
MOMHAKOLLAA MPOCTPAHCTBO MeXay Aeno-
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NAPU3ATOPOM wu  CTEHKaMW CTaKaH4uKa,
npeacTaBnsaowWwas coboli pacTBop  Ha-
LIATbIPA C NPUMECHI0 Kpaxmana v MyKW.
Bo Bpems paboTbl 3nemeHTa BblAensto-
LLWIACA BOAOPOA COeAMHSeTcs C KWCMOpo-
[OM, coflepalyMcs B ABYOKMCK MapraH-
ua genonspusaropa, B pe3ynbTaTe 4ero
nonspusaums He Hactynaet. Cyxoi ane-
MEHT paboTaeT Ao Tex Nop, Moka OT Aei-
CTBUSA XMMUYECKOW peakumy He paspyLunT-
CA LUMHKOBbLIA 3MEeKTPOL W He W3MEHWUTCS
XUMWUYECKWIA COCTaB 3NEKTPONNTA U fAerno-
napusaTopa.

Halua npombILWLNeHHOCTb BbinyckaeT 60-
Nee [ecsATKa TUMOB LUANHAPUYECKNX CTa-
KaHYMKOBbIX ~ 3MEMEHTOB,  MpeAHa3Ha-
YaembIX 4715 MUTaHWA MaSOMOLLHBIX 3/1eK-
TpOABUraTeNeid, Pas/INYHON  OCBETUTEb-
HOM 1 pafMO3MeKTPOHHONM annapaTypsbl.
[ns nuTaHna e NPOMbILU/IEHHBIX U pa-
LMONBUTENBCKUX  TPAH3UCTOPHBIX nNepe-
HOCHbIX MPWEMHUKOB, MarHMTO(OHOB, W3-
MepuUTENbHbIX MPMOOPOB Hanbosnee LINPO-
KO MCMo/b3yroTcs aneMeHThbl 373, 343, 332
n 316 (puc. 160). OT anemeHTOB 336, U3
KOTOpPbIX cOCTOUT 6aTtapes 3336/1, oHM OT-
NNYAKOTCA TOMbKO pasMepamul.

OfVH ra/bBaHNYeCKUiAi 3NeMeHT He3aBu-
CYMO OT ero KOHCTPYKUMW pa3BMBaeT Ha-
npsbkeHne okono 1,5 B. ToK e, KOTOPbI
MOXHO NOTPe6/IATb, OT 3/1eMeHTa, Onpeje-
NAeTcA rnasHbIM 06pa3oM pasMepamu ero
3NEKTPOA0B u OObIMHO He MpeBbllaeT
0,2-0,3 A.

[na 0603HaYeHNs ranbBaHUYeCKnx ane-
MEHTOB K 6aTapeil, COCTaBMsieMbIX W3
ra/IbBaHNYECKNX 3/IEMEHTOB, MPUMEHSIOT
B OCHOBHOM LM(poByt0 cuctemy. [epBbie
4Be uugpbl B 0603HAYEHWU CTaKaHuu-
KOBbIX 3nemeHToB (0T 20 g0 49) B 3aluu-
(hpoBaHHOI (hopme XapaKTepusytoT Gop-
My, rabaputbl U 31EKTPOXMMMWNYECKMIA CO-
CTaB afieMeHTa. TpeTbs UMppa CAYXKUT
LUNKPOM BbICOThI 3NeMeHTa. HO yutu, 3tu
LmMpbl ABAAIOTCA TOMbKO YCMOBHbLIM LUK-

Puc 160 lanbBaHM4YecKue anemMeHTbl 373 343,
332 n 316
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Puc. 161. batapesa «KpoHa BL» un ranbBaHuye-
CKWi1 3/1eMeHT rasieTHoOro Tuna (B yBe/IM4eHHOM
Buae)

(hPOM 1 He MOTYT CYXWUTb YKa3aTesieM Ha
KOHKpeTHble pasmepbl B efVHULAX [O/IHbI.
O603HaueHne GaTtapen, 0Opa30BaHHOA
nocnefoBaTe/lbHbIM COEAMHEHVEM 3/1eMEH-
TOB, COCTOUT M3 LUN(pPA 3/IEMEHTOB U Yuc-
na anemeHToB B 6atapeun. Mpu atom uu-
(pp6y, COOTBETCTBYHOLLYIO YNC/Y 3/1EMEHTOB
B baTapee, CTaBAT nepej WnUMpPoM 0603Ha-
YyeHus ee anemeHToB. bartapea 3336/1, Ha-
npumep, COCTOUT U3 Tpex 3/1leMeHToB 336,
nosToMy B ee 0603Ha4eHWU nepes LUu-
(hpom 3nemMeHTOB CTOUT undpa 3. Ansa He-
KOTOpbIX GaTapeil 3a uugpamm 0603Hade-
HWA CTaBAT 6ykBy Y, X nnn J1, ykasbiBato-
YO Ha peKOMeHAyeMblii TeMnepaTypHbIii
PEXUM 3KchyaTaumn 6Gatapeit: Y-yHu-
BepcasibHas, X—xnagocToikas, J1—neTHas.
Batapea 3336/1, cnegoBaTefibHO, JIETHAS,
3KCMNyaTMpOBaTb €e PEeKOMEHAYEeTCA Mpu
OKpy>XatoLLein Temnepatype O-natoc 50°C,
a barapeto 3336X-g0 MuHyc 40°C. TMpwu
MOHVKEHHOV TemnepaType ra/bBaHuue-
CKWe 3neMeHTbl U 6aTapen paspsxaroTcs
6bicTpee, yem nMpu HopManbHoW. lMpogon-
XWUTeNbHOCTL paboTkl H6aTapen 3336J1 npw
Temnepatype MuHyc 10°C u 6aTapeu
3336X npu Temnepatype wmwuHyc 20'C
B 3-4 pa3a MeHblLle, 4YeM B PEKOMEH-
LyembIX TEMMepPaTypHbIX YC/OBUSX.

B HekoTOpbIX H6aTapesix, HanpumMep B 6a-
Tapee «KpoHa BLl», 3nemeHTbl UMeEKOT
thopmy ranetbl, MO3TOMY WX Ha3bIBAKOT
aNeMeHTamy raseTHoro Ttuna. BHewwHwuit
BUA Takol GaTapen u yCTpPOICTBO ee 3ne-
MEHTOB M300paxkeHbl Ha puc. 161. OTpu-
LaTe/lbHbIM 3/IEKTPOAOM 3/1eMEHTa CITYXUT
LIMHKOBas M/aCTUHKA, a MOMOXMWTENbHbIM
—ongpu3aLMoHHas Macca, COCTOALLAsA U3
CMecK [IBYOKWCWM MapraHua v rpadura, Ko-
TOpasi 06epHyTa TOHKOI MOpuCTOi Gyma-
roi. Mexay anekTpojamu WMMeeTcs Kap-
TOHHas Npoknagka. [anety nponutbiBaloT
3/1IEKTPOSIUTOM W MPOYHO CTArMBAOT TOH-
KO MNEeHKOW 3M1aCcTMYHOrO M/acTukara.



Mpu cbopke 6aTapen OTAeNbHblE TaneThl
YKNaAblBaloT B BUAe CTOMOMKA U CXK-
MatoT. pu 3TOM Kpas MnacTUKOBbIX MJie-
HOK MAOTHO MpW/eralT OfHa K Apyroi,
o6pasys Ch/oWHy0 060/104Ky CTON6KMKa,
MPefoXpaHsIoLLY0 OT UCnapeHnUs BOAbl U3
anekTpormta. B 6aTtapee «KpoHa BL»
CeMb COEIMHEHHbIX MOC/MefOBaTe/IbHO 3fie-
MEHTOB, Haya/ilbHOe HanpsXXeHwe GaTtapeu
9 B.

CnpaBouHyt0 Tabauuy ranbBaHUYECKUX
3/1leMeHTOB, Hanbosee LLIMPOKO UCMONb3ye-
MbIX PagvonoouUTeNIaMM AN NUTaHWs
KOHCTPYKLWiA, Tbl Hafelb B KOHLE KHUTW
(cM. npunoxeHue 4). TIOACHIO OCHOBHbIe
CBEfleHNs, KacatoLyecs HayaslbHbIX Xapak-
TEPUCTUK U pexXrMa paspsagKn 3/1eEMEHTOB
n Gatapeil.

Hava/lbHOe HampshkeHue MHay-3TO Ha-
MPSHXKeHWe MeXay MNoocamy CBEXEU3ro-
TOB/IEHHOrO, He ObIBLLErO B YNOTPebneHum
anemeHTa (6aTapen) Npu  NOAKIHOUEHWN
K HeMy BHelLUHen uenu (Harpy3ku Ru) co-
MPOTMB/IEHMEM, YKa3aHHbIM B rpade «Pe-
XUM pas3pagku». MpoaomKUTENbHOCTL pa-
60Tbl, BbIP&KEHHAsA B 4acax, XapaKTepu-
3yeT BpeMms, B TEYEHNEe KOTOPOro Hanpske-
HMWE WCTOYHMKA TOKa, PaspsKaemoro Ha
Harpysky  3afjaHHOro  COrMpOoTMB/EHUS,
YMEHbLUAETCA [0 KOHEYHOro HarpsXeHus
UKOH. Hanpvmep, HayasibHOe HarpskeHvie
anemeHTa 343 Mpy NOAKMOYEHUN K Hemy
BHEWWHeA uenu conpoTueneHnem 20 Om
paBHo 14 B. 3TO HanpsxeHue npu He-
MPePbIBHON paspsaKe 3MemMeHTa B TeUYeHue
12 4 yMeHbLUIaeTCs 40 KOHeyHoro Harps-
XeHus, cootsetcTByowero 0,85 B. 3ne-
MeHT (6aTapesi), HarpsbkeHue KOTOPOro
CHM3UNOCL A0 KoHeyHoro UKOI/, cumtaetca
paspsXKeHHbIM W AN JanbHelLuein aKkc-
nayatauuy HenpurogHbIM.

Mo conpoTWMBNEHMIO BHELLHEW LUenw,
yKaszaHHOMY B rpage «PeXum paspsgku»,
MOXHO CYAWUTb O TOKax 3/eEMeHTOB U Oa-
Tapei, Npy KOTOpPbIX OHU Hanbonee adgek-
TUBHO OTAAtOT CBOM 3/IEKTPUYECKME EMKO-
cTn (B amnep-yacax) Harpyskam. Hanpu-
Mep, 9nemMeHT 343 B BHELIHeN LUenu
conpoTuBneHveM 20 OM co3gaeT B Held
(no 3akoHy OmMa) TOK, paBHbIA: 1=
= 155/20 x 0,08 A, T.e. 80 MA. Pa3ps-
XaAcb TaKMM TOKOM [0 KOHEYHOro Harips-
XEHUS, 3MIEMEHT CMOXET paboTaTb He-
npepbiBHO 12 4. Tpy NOAK/MOYEHUM Ha-
FPY3KW MEHbLLEro COMPOTUBMEHMA TOK
paspsgKM - 3NeMeHTa  MPOnopLMOHansHO
YBE/INUMBAETCH, M3-3a Yero AUTESIbHOCTb
ero paboTbl ymeHbllaeTcs. Kpome Toro,
MpW WHTEHCMBHON pa3psifKe 3MeMEeHT He
OTZACT BCeil CBOEW 3MEKTPUYECKON EMKO-

cTv. M HaobopoT, C yBeNMYEHWEM COMpo-
TUB/IEHWSA Harpy3Kn TOK paspaaKy 3neMeH-
Ta YMeHbLUaeTCcy, a [A/IUTeNbHOCTL He-
MpepbIBHON paboTbl BO3pacTaer.

Ho npuemMHuK unn ycmunutens paboTtaert
He HenpepbIBHO, @ U MNOTpebnsemblii UM
TOK [iaXKe BO BpeMsi paboTbl He MOCTOSHEH,
a M3MEHSEeTCs C YacToToM M amnaMTygon
YCWU/IMBAEMOr0  CUrHasna, Noatomy U anu-
TeNbHOCTb [eWCTBUSA MUTAIOLLEro ero uc-
TOYHMKA MOCTOSHHOIO TOKa MPaKTUYECKM
Bcerga 6ofblue, Yem Ta, UTO 3HAUMTCA
B Tabnuue.

B npegnocnegHeit rpade aToi Tabnmubl
YKa3aHbl CPOKW COXPAHHOCTW 3/1eMEHTOB
n Gatapeil. Imeid B BMAy, YTO K KOHLY
3TUX CPOKOB WX HArpsHXeHWs 1 3MEKTPOEM-
KOCTb 3a CYeT camopaspsfa CHWKaroTcs
Ha 15-20%.

[ns nutaHnsa nogasngtoLlero 60nsWmH-
CTBA KOHCTpyMpyeMbIX TOOOW TpaH3u-
CTOPHbLIX TMPUEMHUKOB U U3MEPUTENBbHbIX
nprbopoBs, NOTPEONAOLWMX NPU HAMNPsKe-
HUKM 4,5-9 B cpaBHUTENBHO HEGO/bLUIME TO-
Kn, rogatca 6atapen 3336J1, «KpoHa BL»,
a TaKKe 3MEMEHTbI, KOTOpble MOXHO CO-
eAVHATL B GaTapen. Bce oHW BnosnHe no-
[oingyT no paspsagHomy Toky. Hago nuvwb
BbIOpaTb Te WX HWX, KOTOpble 0b6ecreun-
BAKOT HYXHble HanpskeHnsa. Ho Ans Heko-
TOPbIX KOHCTPYKUMIA, Kak, Hampumep, Ty-
PUCTCKWIA pafuoy3en, MepeHocHas pagwo-
na, TpebytoTCs UCTOUHMKM NUTaHUA Hanps-
>XeHvem no 12 B u, Kpome TOro, nosso-
NAOLLMe NOTPeGNATL OT HUX TOKW, MPeBbl-
LatoLpe JonycTuMble paspsagHble. B Ta-
KX  cnydasax — mpuxoguTcs  npuberatb
K COeQVHEHMIO 3/IEMEHTOB B COOTBeT-
CTBYyIOLLME GaTapeu.

CyllectByeT Tpu crocoba CoeAnHeHWs
aneMeHTOB B 6GaTapewn: nocnefoBaTe/bHOe,
napasnefbHoe ¥ CMeLlaHHoe.

MocnepoBartenbHOE COeAVHEHNE 3N1eMeH-
TOB B 6aTapeto nokasaHo Ha puc. 162, a.
30€ecb  MOMOXMTENbHBIV XNOMKOC MPaBoro
anemeHTa-ntoc  6Gatapen, a oTpuLa-
Te/bHbIA MONOC /IEBOTO 3/1IEMEHTa-MUHYC
6aTapen. VIMEHHO TaK COefWHeHbl 3ne-
MeHTbl GaTapeii 3336J/1. MNpu nocnepoBa-
TE/IbHOM COEAVMHEHWM 3/IeMEHTOB Hanps-
)KEHME HaTapen paBHO CyMMe HarpshKEHWI
BCEX BXOJALMX B Hee 3nemMeHTOB. Ecnu,
Hanpumep, COeAVHWUTL MOCNeA0BaTeIbHO
TPW 3NeMeHTa, Kaxblii U3 KOTOPbIX AaeT
HanpsXkeHve 15 B, TO HanpsXeHue Oata-
pen 6yaet 4,5 B. OT Takoii 6aTapen MOX-
HO MOTPebNATb TOK 3Ha4yeHWem He 60Sb-
LU, YeM MOXKET AaTb KaKAbli B OTAEMbHO-
CTU B3ATbI 3neMeHT. Koraa Hy>HO nony-
YnTb 6OMBLUNIA TOK, YEM MOXKET AaTb OAWH
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3NIleMeHT, UX COeUHAIOT B 6aTapero OfHO-
MMEHHbIMW MONHCaMU-MNapasiesnibHo, Kak
nokasaHo Ha puc. 162,6. Takas 6atapes
MOXET fdaTb BO CTOMbKO pa3 60onbLunii
TOK, YeM OAMH 3MIEMEHT, CKOJIbKO 3/1eMeH-
TOB COEJVHEHO B 6aTapero. Ecmu, Hanpu-
Mep, OAWH 3/IEMEHT MOXeT OTAaBaTb TOK
0,1 A, a Tpebyetca Tok 0,5 A, HYXHO na-
pannenbHoO COeANHUTL NSTb TaKUX 3/1eMEH-
ToB. HanpsbkeHne Takoli 6GaTapen paBHO
HanpsXXeHW0 OAHOr0 3/1EMEHTA.

Korpa TpebyeTcs 04HOBPEMEHHO YBenu-
UYATb W HanpsKeHwe, U TOK, npuberaroT
K CMELUaHHOMY COefVMHEHUIO 3/1EMEHTOB
B 6OaTapelo: 3/eMeHTbl CHayana coegu-
HAIOT MOCNefoBaTeNlbHO B rpynnbl 40 Tpe-
6yeMOro HampshkeHusi, a 3aTem 3Tu
rpynnel COeAUHSAIOT napasinensHo
(puc. 162,8). Bo3moxeH v gpyroii cnocob
CMELLIAHHOTO COEAWHEHUS 3/IEMEHTOB: CHa-
Yana 3M1eMeHTbl COeAMHAIOT napassesibHo
M0 HeCKO/bKY LUTYK B rpynmbl, & NoToM
3TW rpynnbl COEAVHAIOT MOCNef0BaTeNbHO.

Tenepb Xouy AaTb fBa MOME3HbIX COBe-
Ta:

1. Hukorga He wucnbiTbIBal FOAHOCTH
3M1EMEHTOB WM 6aTapell «Ha uCKpy». Ta-
KNe «uCMblTaHus» fa>ke Mpu KpaTKoBpe-
MEHHOM 3aMblKaHU/ UCTOYHWUKOB TOKa pe-
3KO CHVD>KAKT WX 3anac 3Hepruu!

2. Hacto B CyXOM 3/1eMEHTE BbICbIXaeT
3NIEKTPONINT 1 OH MepecTaeT AaBaTb TOK.
Takon 3/1eMEHT MOXHO «OXWBWUTL». [ns
3TOr0 B €r0 BEpXHeil CMOJSIHOWN 3a/MBKe
npoceep/n ABa OTBEPCTUS W Yepe3 OfHO
N3 HUX Haseli B 3NEMEHT AMCTU/IMPOBaH-
HOW Wnn [OXAEeBO Boabl. Ecnm CTakaH
LIMHKOBOIO 3/1EKTPOAa He pasbefleH U He

Puc. 162. CoeanHeHVe 3neMeHTOB B 6aTapeto
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MpornyckaeT BoAy, B a/eMeHTe 06pasyeTcs
3M1EKTPO/INT 1 OH CHOBa BYy/eT AaBaTh TOK.
[onvBaTb BOAY MOXHO HECKO/bKO pas,
MOKa He PaspyLUMTCA LMHKOBbI/ CTaKaH.

AKKYMYJATOPHI
TOPHbIE BEATAPEU

N AKKYMYJIA-

AKKYMYNIATOPbl  Ha3bIBalOT BTOPUYHBIMM
MCTOYHMKaMWN TOKA. DTO 3HAYUT, YTO OHWU
He camu BbipabaTblBalOT TOK, KakK rasbBa-
HWYECKMe 3/1eMEHTbI, a TOJIbKO OTAaroT
3NEKTPUYECKYIO  3HEPTUI0, HAKOMJIEHHYIO
MMU BO BPeMS 3apsALKM UX ApYTUM UCTOY-
HWKOM MOCTOSIHHOI0 TOKa. AKKYMYNATOPbI
[onycKatoT MHOFOKpaTHble 3apagKu 1 pas-
pAgKKW, YEM OHMW BbIFOAHO OT/INYAKOTCA OT
ranbBaHNYeCKNX 31eMeHToB. s nutaHus
MepeHOCHOM annapaTypbl Ha TPaH3MCTopax
N M3MEPUTENbHBLIX MPMOOPOB Halla Mpo-
MbILLJIEHHOCTb  BbIMYCKAeT repMeTUYHbIE
MasiorabapuTHble  KaJMWEBO-HWUKeNeBble
aKKyMy/STopbl. OHU MMEIOT (hopMy AUCKa
BE/IMUYMHOW C [BYX-TPEXKOMEEUHYIO MOHETY
N HaNoMWHAaKOT BHELUHWUM BWUAOM Myrosu-
uy. Moatomy, BUAMMO, paguoNKOUTENM
4acTO HasblBalOT WX MYroBUYHLIMK aKKy-
MyngTOopaMu.

YCTPOICTBO AMCKOBOrO KafMMeBO-HUKe-
NIeBOr0  aKKyMysnifiTopa MOKa3aHo Ha pucC.
163,a. OH cobpaH B CTa/lbHOW HUKENMpO-
BaHHOW 6aHKe, COCTOALWEN W3 [BYX uac-
Teli—Kopnyca | u KPbILKK 2. 3TN 4YacTu
M30/IMPOBaHbI 3/1aCTUYHON TepMETU3NPYHO-
Weli NPOKNagKoh 4 W SABNAKOTCA KOH-
TaKTHbIMW BbIBOAAMM MO/HOCOB aKKyMy/is-
TOpa:  KPbIWKa—OTPMLATE/ILHOrO,  Cam
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Puc. 163. YcTpolicTBO MasiorabapuTHOro KagmueBO-HUKENEBOIr0 aKKyMysisiTopa (a), BHELLIHUA BuUf
aKKyMynsiTopa U akKyMmynsiTopHoii 6atapen 74-0,1 (6) u cxema noaksoUveHUs 6aTapen K NoTpeéu-

Tento Toka (B)

KOpMYC-MNOIOXMTeNbHOr0. BHYTpU Haxo-
SATCH  3NEKTPOAbl, PasfeNeHHble  CETKOM
7 ¥ NOPUCTON M30/IALIMOHHON NPOKIaAKON-
cernapaTopoM 6. JMEKTPOoAbl CXMMAKTCA
MPY)XMHOIN 3, YTO NPWAAET BCEM KOHCTPYK-
UMM >kecTKocTb [pu cbopke 6aHKy akky-
MYyNATOPa HaroNHAT 3/1eKTPOIMTOM.

Haunbonee pacnpocTpaHeHbl akKymy/s-
Tops! THNos A-0,06, A4-0,1 n A-0,25. Byksa
[ B HasBaHUM 03Ha4aeT «JUCKOBbIN»,
a LUMdpbl MOKa3bIBAOT 3/1EKTPUYECKYHO M-
KOCTb aKKyMY/IATOPa, BbIP&KEHHYIO B aM-
nep-yacax. OTW aKKyMyNaTopbl pas/uv-
4arTCA TOMbKO pasMepamn. Yem akkymy-
nsTop 6onblue, TeM 6GO/bLUE €ro 3MeKTpu-
yeckas emKocTb Camblii  60/bLIOA 13
Hux-akkymynatop [A-0,25-umeet B Aua-
metpe 20 MM.

HanpsxeHne CBeXe3apsXXeHHOro  aKKy-
mynaTopa pasHo 1,25 B.  AkKymynatop
CUMTaETCH PaspsHKEHHBbIM, KOrfa ero Ha-
npshkeHne cHusmtcd o 07- 1 B. Pasps-
XKEHHbIA  aKKyMynaTop Hago 3apsaguvThb,
MPOMyCcKas 4Yepe3 Hero MOCTOSHHbIN TOK,
paBHbIA MPUMEPHO [ecATOM 4YacTu eMKO-
CTVM akKymynatopa B TeuyeHue 12 4. [pu
3apafKe akKyMynsTopa ero afekTpofpl co-
eVHAKOT C OfHOMMEHHBIMMW NOOCaMUN UC-
TOYHMKA MOCTOSAHHOIO TOKa.

Kpome oTfeNbHbIX 3/1EMEHTOB, B Mara-
3MHax, TOPryowWmX pagmoToBapamMu, MOoX-
HO MpMoBpecTn akKyMynSTOpPHytO 6ata-
peto 70-0.1 (puc. 163,6), npenHa3HayeH-
HYI0 419 MUTaHWS ManorabapuTHON TpaH-
3MCTOPHOI annapatypbl. OHa COCTOUT W3
cemu (Uudpa 7 B Ha3BaHUM BaTapen) akky-
mynstopos Tuna A-0,1, coefMHeHHbIX mMo-
CNef0BaTeNlbHO; HAYa/lbHOE  HarpshKeHue
cBeXe3apshkeHHoli H6atapen 9 B. PekomeH-
gyEMblﬁ TOK paspagku 6atapen 70-0,1 He
onee 20 MA. Ecnn HOMMHabHYHO em-
KOCTb Gartapen pasfie/iMTb Ha CpefHee 3Ha-
YeHMe TOKa, NOTPeb/ISeMOro Harpyskoin,

NoyuMBLUMIACA pe3y/bTaT OyAeT OpUEHTU-
POBOYHbIM BpPEMEHEM HEMPEPLIBHON pa-
60Tbl GaTapen.

O6paLlalo BHMMaHWE Ha KOHCTPYKLMIO
MOMIIOCHBLIX BbIBOAOB 6Gartapen: oTpuua-
TeNbHbIl CAenaH B BUAe rHesga, a noso-
XWTENbHbI B BUAe LITENcens, K KOTOpbIM
MOAK/IOYAOT COEAVMHUTENbHYIO  KOMOAKY
C aHa/IoTMYHbIMA UM KOHTaKTamu. OHwU
obpasytoT LUTENCE/bHbIN pasbem
X (puc. 163,B), 4epe3 KOTOPbIA Hanmpsxe-
Hue Gartapen MofaeTcsd B LEenu nuTaroLle-
rocs OT Hee ycTpoicTeBa. TOYHO Tak, Me-
XLy NpOYMM, YCTPOEHbl W  BbIBOAHbIE
KOHTaKTbl 6aTapen «KpoHa BlLl». PasHble
KOHCTPYKLMU BbIBOLOB MWCK/IHOYAOT OLUW-
60YHYIO MONAPHOCTb NOAK/OYEHNS Takux
6aTapeil K nx Harpyskam.

AKKYMYNIATOPHYIO 6aTapero, nofo6HYH0
6atapen 74-0,1, MOXXHO COCTaBUTb U3 He-
CKOMbKMX akkymynatopos [-0,06, A-0,1
nnn 0-0,25, coegnHne ux nocnegosatesib-
HO. HanpspkeHue 6Gatapen O6yAeT paBHO
CYMME HanpsbkeHUin BCEX BXOAALLMX B Hee
akkymynatopoB. KomnakTHas 6atapes no-
NYYUTCH U3 aKKyMYNISTOPOB, €CNN ee aKKy-
MYNATOPbI MOMECTUTb B M/1IaCTMACCOBYHO
WM  KapTOHHYIO TPYOKY MOAXOAALLEro
OvameTpa, Kak MoOKasaHO Ha puc. 164.
MMpyXWHHble KOHTaKTbl Takol 6aTapem
MPYOKMYT aKKYMYJSIATOPbl  ApYr K Apyry
N OAHOBPEMEHHO OyayT CAYXWTb ee Mo-
JIOCHLIMW BbIBOJAMM.

Puc. 164. baTapes, cocTaBseHHass U3 masoraba-
PUTHBIX aKKyMy/IATOPOB
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OCHOBHbIe flaHHble AWNCKOBbIX aKKYMYyns-
TOPOB 1 aKKyMynisiTopHoi 6atapen 74-0,1,
a TaKkKe PEeKOMEHZYeMble PEXVMbI 3apsifi-
KN U paspsgkv ux, Tbl Hadelb B MPwUIo-
XeHun 5.

3apsmkaTb  OMCKOBble  aKKYMYNATOPbI
W COCTaBfIeHHble M3 HWUX 6aTapen MOXKHO
OT 6/10Ka MUTaHWUA TPaH3UCTOPHBIX KOH-
CTPYKUMIA Yepe3 pe3ncTop, racawmii n3bbl-
TOYHOe HanpsbkeHve. Ho ansa atoii uenm
MOXHO CMOHTMPOBATb MPOCTOe 3apsALHOE
YCTPOICTBO, HanpuMep, MO CXeMe, MpuBe-
AEHHOW Ha puc. 165. 310 GecTpaHcthopma-
TOPHLIA  OA4HOMO/YNEPUOAHBLIN  BbINPAMU-
TeNb Ha Auoge [A226A wnn O7XK (V).
PesucTopbl R1 n R2, BKIOYEHHbIE B Lenb
BbINPAMUTENS, racaT M36bITOYHOE Hanps-
XeHWe rnepeMeHHoro Toka. Mg cetu Ha-
npsbkeHnem 220 B paboTaroT 06a pe3ncTo-
pa, CyMMapHOe COMPOTWBEHNE KOTOPbIX
coctaBnser 9 kKOM. Ecnu >xe yCTpOIACTBO
MOAKMIOHAOT K CETU C  Hanps>keHuem
127 B, TO pe3ncTop R2 3aMblKalOT Hako-
poTKo BbiKOuatenem S1. Mpu aTom us-
ObITOUHOE HaMpsKeHWe racuTcs TOMbKO
pesuctopom R1.

Ecnm  Gygews Monb30BaThCA  CETbO
C HanpsbkeHuem 127 B, 10 pesuctop R2
W BbIKNMOYaTeNb S1 MOXeLlb WCKIOUUTD,
a ec/m ceToio 220 B, TO BMECTO ABYX pe3u-
CTOPOB MOCTaBb OAWH Pe3nCTop COMpoTu-
BreHvem 9,1 KOM; BblKNOYaTeslb B 3TOM
Cllyyae TOXe He HYXeH.

C HOMVHaMamy Pe3nCTopoB, YKa3aHHbI-
MW Ha CXeme, TOK 3apsifKu aKKyMysnisTopa
coctaBut okono 10 MA. Onsa nony4veHus
TOKa 3apsfKu ApYyroro 3HauyeHus Heobxo-
OVMO M3MEHUTb COMPOTUB/IEHNUA Pe3ncTo-
poB R1 1 R2. AKKYMYynaTop cymTaeTcs 3a-
PSKEHHBbIM, KOrfa €ro Hanps>keHve [fo-
cturHet 1,25-1,3 B. lMpeBbiwaTe peKOMeH-
OyeMblii TOK 3apsfgkyu TOr0 WAM MHOFO
aKKyMynatopa He criefyeT-MOXKHO 1crop-
TUTb €ero.

Ecnv gna nuTaHns pafmoTeXHUYeCKOoro
YCTPOWCTBA MCMO/Mb3YIOTCA HE OAWH, & He-
CKOMbKO ~ aKKyMY/ISITOPOB,  COEAMHEHHbIX
rnocnefoBaTeNlbHO B Oartapeto, 3apskaTb
Hajo uenukoM OGatapeto (Kak 6GaTapeto
70-0,1), a He KaXAbliA 3NEMEHT B OTAE/b-

Puc. 165. BecTpaHcthopMaTopHbIii  BbINPsiMU-
TeNb ANA 3apsSAKN QUCKOBbIX aKKYMYy/SsTOpOB
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HocTK, o0b6ecneyns HafeXXHble KOHTaKThbl
MeXay HUMW. Tok 3apAfKM OCTaeTcda Ta-
KM Xe, KaK 1 An4 04HOro akKkymynsatopa.

Mepexoxy K _MCMONMb30BaHMIO  3/eK-
TPOOCBETUTENLHOW  CETM  ANs  MUTaHWA
TPaH3UCTOPHbLIX  KOHCTPYKUMIA.  HauHy

C BbINPAMUTENA.

BbINMPAMWNTE/b

Mo wecToin Gecefie Thl yXKe 3Haellb, YTO
€C/IN B KayeCTBe WUCTOYHWKA NUTaHUS Npu-
eMHMKA WM YCUNUTeNs  UCMOJb3yeTca
3/1IEKTPOOCBETUTE/IbHAA CeTb, TO Mepe-
MEHHbI TOK CeTu 06s3aTe/lbHO [O/KEH
ObITb  BbIMpAM/EH, T.e. TlpeobpasosaH
B TOK OAHOr0 HanpasneHus. BobinpamieHue
rnepeMeHHOro TOKa OCYLLECTBAAT C Mo-
MOLLbIO  MOSTYNPOBOLHUKOBBLIX  AMO[O0B.
MOMHMWb UX 3/1EKTPUYECKNE CBOWCTBA?
MonynpoBOAHMKOBBIA ANOA XOPOLLO Mpo-
BOAWT TOK OHOr0 HamnpasfeHUs-NPAMOIA,
M OYeHb M/10X0 TOK MPOTVBOMO/OXHOTO
HanpaBs/ieHUs-06paTHbIN. bynem, kKak [fo-
roBOpUANCL paHee, cuMTaTb [AN8  Mpo-
CTOThI, YTO AMOA BOOOLLE HE MPOMNycKaeT
TOK 06paTHOro HarpasieHus.

BobinpsimmiTteny 6/10KOB NUTaHUA TpaH3u-
CTOPHOV anmapaTypbl  paguontouTenn
CTPOSAT O0ObIYHO MO CXeMe, KOTOpYK Tbl
BMAWLWL Ha puc. 166. CpaBHU ee CO CXe-
MOi1, 3HaKoMoi1 Tebe no puc. 78. OHM aHa-
NOrnYHbl. TOMBKO TaM WMHas MOMSPHOCTb
[AMOM0B, U BK/IKOUEHbI OHU HENoCcpefCTBEeH-
HO B [/Ie4Yn BbINPAMUTENBHOIO MOCTA,
a 30eCb OHU 3aMeHeHbl WN3006paXKeHMeM
aviofa BHYTpPWU KBajpaTa, CUMMBO/IU3UPYHO-
MM BbINPAMUTENbHBIA MOcT. Ecnn 3axo-
Yelllb MPocneanTb BeCb NMYTb TOKA, BbIMPs-
MMeHHoro avogamu' V1-V4, snvwm unx
B CTOPOHbI KBajparta.

HanomHIo cyTb paboThbl TAKOro BbINPS-
muTens. TpaHcgopmatop T, HasblBaeMbIiA
ceTeBbIM, WM TpaHcopmMaTopoMm nuTa-
HUS, NOHWXAET HanpskeHue 3M1eKTPoocBe-
TUTENbHON CETM [0 HEKOTOpOro Heobxo-
OVMOrO  3HauyeHus, , KOTOpoe  AMofbl
V1-V4, BKNOYEHHbIE MO MOCTOBOW CXeMe,
BbINpamAsaoT. KoHgeHcatop unbTtpa Co.

Puc. 166. Cxema BbInpaAMUTENs 6/10Ka NUTaHUSA



MOAK/IOYEHHDBIN, NapanfieflbHO AWaroHaaun
MOCTa, Cr/iaXX1BaeT MynbCcaumMn BbINPSAM-
JIEHHOTO HanpsbxkeHus mocta. Pesuctop RH
CUMBONU3NPYET MPUEMHUK, yeunutens 34
WU Jpyryro Harpysky sbinpsamuTens. Ha-
npskeHWe Ha KoHAeHcatope Cd, sBnsto-
LLemMcA BbIXOAHLIM 37EMEHTOM BbINPAMU-
TeNd, PaBHO MNPOW3BEAEHMUIO HanpPsAXeHWUs
BTOPUYHON 06MOTKM TpaHcgopmaTopa Un
Ha 1,4 (]/2).

CeTeBoli TpaHChopMaTop ABNSETCSH OC-
HOBOIi 610Ka MuTaHWa. HO npombIlneH-
HOCTb He BbIMyCKaeT TpaHCopmaTopsbl,
CcreumansHo npefHasHavyaemble 4ns oou-
TeNbCKMX BbinpsmMuTeneid. OaHaKo4 MOXHO
Npro6pecTn CepuiiHO BbIMYCKaeMbli 6/10K
nutaHus, Hanpumep BN 1,5-12 B, paccun-
TaHHbI Ha NUTaHWE OT CETU HanpsXXeHVeM
127 n 220 B pagnonpueMHUKOB, MarHu-
TOOHOB U JpYruX  TPaH3UCTOPHbIX
YCTPOIACTB,  NOTPe6NAOWMX TOK A0
200 MA npu HanpsxxeHun ot 15 go 12 B.
PagunonobuTten ToXe MoOMb3YHOTCA ro-
TOBbIMM ONOKaMM MWUTAHMA, HO vaule
MpegnounTaroT caMofe/bHble, npucrnocad-
iMBas ANna HUX WUMeloLLMecs B Npojaxe
MOHMXKatoLLMe TpaHcopmaTopbl Un Ha-
MaTbIBalOT UX CaMu.

[na  BbinpAMUTENein ceTeBbiX 6/IOKOB
MUTaHWs Nydlle BCEro noaxogsdT npume-
HfeMble B TefieB130pax BbIXO4HbIE TpaHC-
(hopmaTopbl KajpoBOW pa3BepTKU TUMOB
TBK-70, TBK-NOJIM-K, ' TBK-NO-/I
1 HeKoTopble Apyrue (cM. npunoxeHue 10).
B 3aBucumoctn OT ucnonbdyemoro TBK
OT 6/10Ka NUTaHWS MOXKHO MOMyUYUTb Bbl-
npaMieHHoe HanpskeHve ot 8-10 fo
25-30,B npm notpebnsemMom TOKe [0
0,8-1 A. Pagnonobutenn 4acto WCMosb-
3YIOT B CeTeBbIX OM10KaX MUTaHWS "TpaHc-
thopmaTopbl TBK. VX NpUMEHSIOT U B He-
KOTOPbIX KOHCTPYKUWAX, KOTOpble A 6yay
Tebe peKOMeH[0BaTb.

Ho ceTeBoil TpaHchopmMaTop BbINPAMU-
TeN MOXET ObITb TaKkkKe CaMOfeNbHbIM,
€C/I1 MCNOMb30BaTh 415 HEr0 MOLXOAALLMIA
MarHWTONpoBOf OT Kakoro-To [Jpyroro
TpaHcopmaropa.  MOLLHOCTL  Takoro
TpaHcgopmartopa He LO/MKHA ObiTb MEHb-
Lle MOLLHOCTM TOKa, MoTpebnsemMoro Ha-
rpy3koi BbinpaMuTens. FOACHIO 3TO Ha
KOHKPETHOM npuMepe Bbl6Opa MarHUTo-
nposoga. MpeanosioXxuM, HanpsxeHue nu-
TaHUs KOHCTPYMpPYeMOoro To6oW ycunutens
34 pnomkHO 6bITb 12 B npu Toke 300 MA
(0,3 A). 3HauuT, MOLLHOCTb TOKa, MOTPe6-
NifiemMas ycunuTenem OT BbinpsamuTtens oy-
get: P=wmuln=12:0,3=3,6 B. C yueTom
HEKOTOPbIX  MOTEPb, HEU3BeXHbIX  Npu
TpaHc(opMaLmmn nepeMeHHOro Toka U ero

11-202

BbINPAM/IEHUW, MOLLHOCTb, CETEBOI0 TPaHC-
thopmaTopa 6510Ka NUTaHUA A0MKHA ObITb
He meHee 5 BT. lnowaas ceyeHns cepaed-
HVKa MarHuTonpoBofa, COOTBETCTBYO-
LYK He0OXO0AMMO MOLHOCTW TpaHCcqop-
maTopa, MOXXHO OMNpefenunTb Mo YnpoLLeH-
Hoi chopmyne: S = 1,31/FN, rge 1,3-yc-
pefHEeHHbIV KO3(PhULNEHT, PTP-MOLLHOCTb
TpaHcdopmaTtopa. CneposatesibHo,  Ans
Hallero npumepa nowanb CeyeHWs mar-
HUTOMpOBOJA TpaHcdopmaropa Ao/mHKHa
ObITb He MeHee: S=1,31/Pr=
= 1,31/5 X 3 cm2. Mnowagb cevyeHns no-
[Jo6paHHOro marHuTonposoja Oyner uc-
XOfHbIM MapameTpoM A/ pacyeTta ymcna
BUTKOB MEPBUYHOW U BTOPUYHON 06MOTOK
CeTeBOro TpaHcopmaTopa BbIMPAMUTENS.
OnbIT paguontobuTenbCKoi NPaKTUKK
MoKasblBaeT, YTO Haubosee NOAXOAALLUMMU
ABNAKOTCA  MAarHWTOMNPOBOAbL!  BbIXOAHbLIX
TPaHCHOPMATOPOB /1aMMNOBbIX pajnoBeLLia-
Te/NIbHbIX NMPUEMHWKOB M KaHa/I0B 3BYKa Te-
neBu3opoB. lrowags ceyeHnss MHOTUX U3
HUX cocTaBnsieT 4-5 cM2 1 No6OoI M3 HUX
MOXHO WCMONb30BaTb A5 U3rOTOB/IEHUA
CeTeBOro TpaHcopmatopa 6/510ka nuTa-
Hua. TlpefnouyTeHve e cnegyet oTaatb
MarHuTornpoBody 66/bIMero ceveHus, Tak
KaK B 9TOM C/ly4Yae MeHblue BUTKOB 6ygeT
B 00MOTKax, a W3MALWHAS MOLLHOCTb
TpaHcopmaTopa fefly He MoBpeauT.
PacyeT 06MOTOK 6yfyLLero ceTeBOro
TpaHcgopmaropa BeAu B TaKOM MOPsAKe.
CHauana onpefeny nnowagb CeYeHuUs no-
fobpaHHOro mMarHmTonposoa. [na atoro
TONWWMHY NakeTa (B CAaHTUMETpPax) YMHOXb
Ha WWPWHY CPpefHero f3blyka niacTuH. 3a-
TeM MoACYMTa 4MCNo BUTKOB, KOTOpPOE
[O/MHKHO NPUXoANTLCA Ha 1 B HanpseHus
Mpyu JaHHOM CeYeHWU MarHUTOnNpoBoAa, Mo
Takon ynpolyeHHol dopmyne: w = 50/S,
rge W-4uncsio BUTKOB; S-nsjowafb ceye-
HUS  MarHUTONpPoBoAa; 50-MOCTOSHHLIN
KoathpuumeHT. TlonyymBLIEECH YUCIO BUT-
KOB W YMHOXb Ha HarpsiXXeHuns B BOJbTax,
KOTOpble MOABOAATCA K NePBUYHON 06MOT-
Ke 1 JO/MKHA faBaTb BTOPMYHaA 0OMOTKa.
Mpoun3BefeHNs 3TUX BEIMYMH YKaXKYT Yuc-
Na BUTKOB B KaXXA0W O6MOTKE.
JonycTum, Tbl UMeeLlb MarHUTOMNpPOBOA,
n3 nnactmH  W-20, TOMWwMHa Habopa
25 MM. 3HauuT, nowanb CevyeHUs MarHu-
TOonpoBoAda pasBHa 2 X 2,5 =5 cm2. Hanps-
XeHue ceTn 22b B (no puc. 166-Uj), BTO-
pryHas 06MOTKa [O/MKHA fasaTb nMepe-
MeHHOe HanpsbkeHne Un, paBHOe, Hanpu-
mep, 10 B. ¥Y3HaeM yuco BUTKOB, KOTOPOE
4N 0AHHOTO MAarHWTOnNpoBOAa [O/MKHO
npuxoauTeca Ha 1 B HanpskeHus:
w =50/S =5 BWTKOB.
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Terepb HeTPyAHO ONpefenuTb yucna
BUTKOB B KaXK[0W OOMOTKE: B MEPBUYHOM,
paccyMTaHHOI Ha HanpshkeHue cetn 220 B,
[LOMKHO 6bITb 5 X 220= 1100, BO BTOpWUY-
Hoii 5 x 10=50 BMTKOB. Ecnn >xe TpaHc-
thopMaTop [O/MKEH BK/OYATLCA B CeTb
c 60nee HU3KMM HanpskeHneM, vem 220 B,
Harmpumep B CeTb HanpsXeHvem 127 B,
HY)XXHO MepecynTaTb TO/IbKO YMCIO BUTKOB
MEPBUYHON 0OMOTKM. [1s nepBMYHON 06-
MOTKM MOXHO WCMO/b30BaTb  MPOBOA
MaB-1 0,12-0,15, ans BTOpPMYHOR-M3IB-1
0,55-0,62. Ha kapkac HamaTbiBaii CHaYaa
MEePBUYHYIO 0OMOTKY, a 3aTeM BTOPUYHYIO.
MpoBoaa 06MOTOK YK/aAblBa NAOTHbIMM
pajamu, BUTOK K BUTKY. Mexay pagamu
fenail nNpoknagkn u3 TOHKOW 6ymaru
B OfMH-ABA C/0fl, @ MeXay obmMOoTKamu-B
TPW-YeTbipe CNos_Takoil ke Gymarn nm
B [Ba-TpW cfios 60nee TONCTOW. BbiBOAbI
06MOTOK MpoMycKain uepe3 OTBepcTUS
B LLEYKax Kapkaca WM cpasy e fenail Ha
HeM COOTBETCTBYHOLLME MOMETKU.

O6MOTKM TpaHcthopmaTopa YAoOHO Ha-
MaTbIBaTb C MOMOLLbIO MPOCTEMLLEro npu-
CrnocobsieHns, MNokasaHHOro Ha puc. 167.
Ocblo 6pycka, KOTOPbIi NNOTHO BXOAUT
B OKHO Kapkaca TpaHccopmaropa, CnyXuTt
METa/I/INYECKNI npyTOK TO/LWMHON
6-8 MM, M30TrHYTbI C OAHOM CTOPOHbI Ha-
nogobue pyukn. TIpyTOK yAepXKuBaeTcs
B OTBEPCTMAX [oLaTbiX CToeK. OAHON py-
KO Bpaljaelb 0Cb, a [APYroi- yknaabl-
Baelllb NPOBOJ Ha KapKace. HaMOTKY MOX-
HO fenatb W BPYYHYIO, WCMOSMb3ysA YAIU-
HEHHBbIV BPYCOK C PYy4YKOi, KOTOPYH MOX-
HO fepxaTb B pyke. Ocoboe BHUMaHWe
obpallain Ha paBHOMEPHOCTb 1 M/I0THOCTb
YKNagKy NpoBofa U Ha M30MALMI0 MeXay

Puc. 167. TMpwucnocobneHune
TpaHctopmaTopa

ansa HaMOTKWN
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Puc. 168. C6opka mMarHMTOnpoBoaa TpaHcdop-
maropa

pagamy 1 o6mMoTKamu. [py HeBbINO/He-
HUM NEepBOr0 YCNoBUA Tpebyemoe 4KC/o
BUTKOB B OOMOTKaxX MOXET He YMEeCTUTLCA
Ha Kapkace. A ecnu He OYJeT HafeXHOl
M30NALMU MeXay pajamy M 06MOTKamu,
TO NpU  BK/IHYEHUM TpaHcdopmaTopa
B CeTb 0OMOTKM MOTyT NPOGUTLCS-NPOU-
30/OeT 3aMblkaHue Mexgy O6MoTKamu
WM BUTKaMK 1 TpaHcdopmaTop npugetcs
[lenatb 3aHOBO.

MnacTuHbl MarHuTonpoBoda cobupaii
«BrepeKkpbILLKy» (puc. 168) Ao nonHoro 3a-
MOJIHEHNS OKHA Kapkaca W CTArmBaii mar-
HUTOMPOBOL 060IMOI (MAM  WNWIbKaMK
C raiilkamu, npeaBapuUTeslbHO 06epHYyB
LUNWbKKA ByMaroi, 4Tobbl Yepes HWUX Ma-
CTUHBbI He 3aMblKannCb). [110X0 CTAHYTLINA
MarHMTONpPOBOA, MOXET TyaeThb.

A Tenepe...

CETEBOW B/IOK MUTAHWA

B 3TOii yacTm Geceabl A pacckaxy Tebe
O 3aKOHYEHHOM 610Ke NUTaHUA TPaH3u-
CTOpPHOIA annapaTtypbl OT CETW NepeMeHHo-
ro ToKa. KOHCTpympyemble MpUeMHUKN
AN YCUIUTENW Tbl MOXKELb W3MEHSTb,
YNpoLaTb AN YCNOXKHATb, HO A8 UX M-
TaHus Oyfellb MCMONb30BaTbh OAUH U TOT
Xe 60K NUTaHus.

Mpegnaraemelii 6510k NUTaHWs (puc. 169)
npeacTaBnseT co60i ABYXNONYNEPUOAHbIN
BbINPAMMUTES/Ib CO CTAOWIN3ATOPOM U pery-
NIATOPOM  BbIMPAM/IEHHOTO  HanpshKeHus.
HanpsykeHve MocTOAHHOro TOKa Ha ero
BbIXOZle MOXXHO M/1aBHO U3MEHATbL MpuMep-
HO oT 1 go 12 B npu Toke go 0,5 A. 310
3HAYUT, YTO TaKoli 610K MOXHO MCMO/b30-
BaTb AJ19 NMUTaHWs NPaKTUYecKn Noboro
TPaH3MUCTOPHOIO MPUEMHMKA WU yCUnTe-
na 34, n3mepuTesibHbIX NPr6opoB.

Pasbepemcsi B ycTpoiictBe U paboTe
6noka. CeteBoint TpaHctopmatop T1 06-
MOTKOI | MOAKMIOYAKOT K 3/1eKTPOOCBETM-
TeNbHOlM ceTn HanpsbkeHuem 220 B yepes
nnaBKWin NpefoxpaHuTens F1 v BbikOYa-
Tens S1. O6motka Il TpaHcdopmaTopa
n anogbl V1-V4, BK/IKOYEHHbIE MO MOCTO-



Puc. 169. MpuHUMnuanbHas cxema 6/10Ka NMUTaHWUA TPaAH3UCTOPHbLIX KOHCTPYKLMi

BO/i  cxeme, 00pa3yloT  [Byxnonyne-
PUOAHBIA BbINPAMUTENb. DTa YacTb 6/10Ka
nuTaHus Tebe yxe 3HakoMa Mo npegblay-
el yactn Gecegpl (cm. puc. 166).

K BbINpPAMUTENILHOMY MOCTY MOAK/IIO-
UeH 3/1eKTPoNMTMYeCKuiA KoHaeHcaTop C1,
YACTMYHO CrNXMBAKOLLMIA Nynbcauun Bbl-
MPAM/IEHHOTO HanpsixeHus. C'Hero BbInps-
M/IEHHOEe HarpshKeHue MofJaeTcs K Harpys-
Ke RH uepe3 ctabunusatop HanpsxeHus,
BbIMO/HAIOLLMIA (hYHKUMIO [ONOMHUTENbHO-
ro unbTpa BbINPAMUTENS U OLHOBPEMEH-
HO perynatopa BbIXOAHOI0O HamnpsKeHns
610Ka NUTaHUS.

Mpocnegn uenb nuTaHUA Harpysky RH
(NpYeMHWK, yCunuTenb), MOAKIOYAEMBINA
K 3aknmam X1 «-» n X2 « +» 6noka. Tok
B 9TOM LENW, a 3HauMT, U HaMpsHKeHUe Ha
Harpy3ke 3aBUCAT OT COCTOSHUA TpaH3u-
cTopa V7, BKNHOYEHHOro B 3Ty uenb. Kor-
[Ja 3TOT TPaH3MUCTOp OTKPbLIT K COMPOTU-
BfIEHWE ero y4yacTka 3MUTTep-KOMMEKTOP
Mano (HeCKONbKO OM), BCe HarnpshxeHue
BbINPAMUTENA nafjaeT Ha Harpyske RH-
Korpga >ke TpaH3MUCTOp 3aKpbIT U CONpPOTU-
B/IEHME Y4aCTKa 3MUTTEP-KOJI/IEKTOP CTa-
HOBWUTCA OYeHb OGOMbLUUM, TO MOYTU BCe
HampshkeHue BbINPAMUTENA MafjaeT Ha
3TOM Y4acTKe, a Ha [0/ HarpysKu rpak-
TUYECKM HUYero He octaetcs. COCTOAHMEM
Xe TpaH3ucTopa V7 ynpaenseT TpaH3u-
cTtop V6, KOTOpbIli B CBOKO O4epefdb ynpa-
B/ISETCA HAMpPsSHKEHMEM, MoJaBaeMbiM Ha
ero 6asy C [BWKKa MepemMeHHOro pesncTo-
pa R2. O6a TpaH3ucTOpa BK/OYEHbI MO
cxeme OK (sMuTTepHble . MOBTOPUTENN)
1 paboTatoT Kak ABYXKacKafHbli ycumu-
TeNb TOKa. Harpyskoii TpaH3suctopa V6
ABNAKOTCA AMUTTEPHBIA P-N Mepexof TpaH-
3ucTopa V7 u pesuctop R3, a Harpyskoii
perynupytoLlero TpaH3ucTopa Y7-uenmu

MPUEMHMKA WAW  YCWNIWTENS,  MOAK/HO-
UEHHblE K BbIXOAY 6/0Ka.
Ynpaensowyo LUens crabunmsatopa

HanpsHkeHns 06pasytoT napaMeTpuYecKuii

n»

cTabunmsaTop, CocTosAwmi 13 pesncTopa
R1 n ctabunutpoHa V5, N NOLKIOUEHHbIN
K HEMY MepeMeHHbIli pesuctop R2. bnaro-
Japa ctabunutpoHy U KoHgeHcatopy C2
Ha rnepeMeHHOM pe3ucTope (Mo OTHOLLe-
HWIO K CTaBUANTPOHY OH BK/KOYEH MOTEH-
LMOMETPOM, T.e. Je/IUTENIEM HanpskeHus)
JelicTByeT NOCTOAHHOE HarpsxeHue, pas-
Hoe HanpspkeHuto ctabunusaumm UCT wmc-
nonb3yemMoro B 6/10Ke  CTabunnUTpoHa.
B onucbiBaeMoM 610Ke 3TO HanpsbkeHue
pasHo 12 B. Korga ABVMXOK MNepemMeHHOro
pesncTopa HaxOAMTCH B KPalHEM HUKHEM
(N0 cxeme) MONOXKEHWW, YNPaBAAOLLNIA
TpaH3MCTOop V6 3aKpbIT, TaK Kak Harpske-
HVe Ha ero 6a3e (OTHOCUTESILHO AMUTTEPA)
PaBHO Hy/0. PerynvpyoLmii TpaH3ucTop
V7 B 370 Bpemsa Toxe 3akpbiT. o mepe
MepemeLLeHNs [ABMXKKA NMepemMeHHOro pesu-
cTopa BBepx Ha 6asy TpaHsuctopa( V6
MofaeTca OTKpblBatoLlee oOTpuLaTenbHoe
HanpsPKeHWe 1 B ero SMUTTEPHON Lenu no-
ABnseTcd TOK. OfAHOBPEMEHHO oTpuua-
Te/IbHbIM  HanpshkeHueM, nafjarolWyMm Ha
3MUTTEPHOM pe3ucTtope R3 TpaH3ucTopa
V6, OTKpbIBaeTcs TpaHsuctop V7, u BO
BHELLHeN Lenn 6/10Ka NUTaHWs NosBAAETCA
TOK. Yem 6osiblie oTpuuaTenbHOe Harnps-
XeHne Ha 6ase TpaH3ucTopa V6, Tem
60/bLUe OTKPLIBAKOTCA TPaH3UCTOPbI, TEM
60/bLle HanpsXXeHne Ha BbIXoge 6510Ka
MUTaHWA U TOK B €ro Harpyske.
Haunbosnbluee HanpskeHWe Ha BbIXOAe
6/10Ka MOYTU paBHO HanpsXKeHWo cTabu-
nmsauumn ctabunutpoHa V5 (A813), a Han-
60/bLIMIA TOK, MOTPEGNSAEeMbI Harpy3KOoi
oT 06n10Ka, YOBOEHHOMY MPAMOMY TOKY
AMogoB  BbINpAMUTENd. B BbinpamuTene
OMMCbIBAEMOro  6/10Ka  UCMO/b3yHoTCA
avoppl cepun [1226, MakCUMabHbIA Bbl-
NPSAM/IEHHBIA TOK KOTOPbIX paBeH 300 MA
(0,3 A). 3HaunT, M HambonbLIWA TOK, MO-
TpebnsiemMbliAi OT 6/10Ka NUTaHWSA Harpys-
Ko, MoXeT gocturate 600 MA. TMpu n3-
MEHEHUW TOKa B Harpyske OT HECKOJbKMX
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munnnamnep Ao 280-300 MA HanpsbkeHue
Ha Heii OCTaeTCsd MpaKTUYeCKN Heus-
MEHHbIM.

Bo3moxHasi KOHCTpyKumus 610ka nuTa-
HWUA nokasaHa Ha puc. 170,a. LLUTpuxoBbI-
MU JIMHUAMMW YCNOBHO 0603HaYeHbl YI/bl
(haHepHOro flmyka-kopnyca 6s0Kka. Bce
[eTann, Kpome MepeMeHHOro pesmcropa
R2 c Bbikntouatenem nutaHua S1, pesu-
cTopa R4 n BbIXOAHbLIX 32KMMOB, CMOHTK-
pOBaHbl TETWHAKCOBON MNaHenun, KoTopas
BUHTaMW YKpennieHa Ha [He Kopnyca.
OpreHTUPOBOYHbIE pa3mepbl 3TOM NaHenu,
CXeMa pasmeLLeHns U COeanHeHUs aAeTaneli
Ha Heli nokasaHbl Ha puc. 170,6. Ha atom
yepTeXKe JeTasn U3006paXKeHbI TaK e, Kak
Ha NPUHLUMNWANLHON CXeme,—CUMBONYEC-
KW, @ COeIMHUTENbHbIE NMPOBOAHUKW, Haxo-
JALpeca CHU3Y naHenn,-LTPUXOBbIMU NN-
Huamn. Kopnyc TpaHsucTopa V6 HaxoauT-
cAa B OTBepcTMM (auameTpoMm 10 mm)
B nniate. HWXHAA yacTb Kopnyca TpaH3u-
cTopa V7 TaKXe HaxoOuTCs B OTBEpPCTMU
B nnarte (avametpom 17 mMM), CBepxXy OH
npwkar K nnate tnaHuem. epemeHHbIi
pesuctop R2 c Bbikovatenem S1 (nepe-
MeHHbIA pesuctop TK mam TKA) n BbI-
XOfHble 3KUMbl 610Ka YKpenneHbl Ha
[pyroi naHenu, BbIMWIEHHON W3 JINCTOBO-
ro reTmHakca, CTeKNOTeKCTONNUTa WK UHO-
ro M30MALUMOHHOIO MaTepuana TOMLWMHON
2-3 MM (B KpaliHeM cryyae-u3 aHepsbl),
ABNANOLLENCH KPbIWKOW fAwmka. OHM co-
eAMHAI0TCA C COOTBETCTBYIOLWNMU UM TOY-
KaMy MOHT&XHOI NaHesn MHOrOXW/bHbI-
MW MPOBOAHUKAMMW B HaAeXHOW 130NALMN.
Pesuctop R4 nopnasH HemocpeaCcTBEHHO
K BbIXOAHBLIM 32)KMMaM.

Pe3nctop R2 Ha MOLWHOCTL paccesHus
meHee 0,5 BT fo/mkeH 6bITb rpynnbl A, T.e.
€ro COMpoTMB/IEHWE MeXJY BbIBOLOM
OBVXKKa U NO6bIM M3 KpalHWX BbIBOLOB
MpAMO NPOMOPLMOHAabHO Yry MoBopoTa

a)
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ocu. JTO Heob6XoAWMMO NS TOro, 4TOo6bI
€ro LUKana BbIXOAHbIX HanpsyKeHuii Gblna
BO3MOXHO 60niee paBHoMepHoi. Koathdm-
UMeHT b213 TpaH3MCTOPOB MOXET ObiTb
HebonblMM, HanpuMep 15-20, BaXHO
AWb, 4TOObl OHM 6bIN  WCMPABHLIMM.
Mpuyem BmecTO TpaH3ucTopa MI139
MOXHO MCMOMb30BaTh NH0O6ble  Apyrue
Ma/IOMOLLIHbIE  HM3KOYaCTOTHble TpaH3u-
cTopbl  (MIM140-MINM42), a  BMecTO
M213b—TtpaH3uncTopsl M214-M1217, 201,
M4 ¢ mobblM  OYKBEHHBIM  UHAEKCOM.
MowHbIA  TpaH3ucTop V7 KenaTenbHo
YCTaHOBUTL Ha pagmartope. Pesuctopbl R1,
R3-THna MJIT Ha no6yto MOLLHOCTb
paccesHus. NeKTPONIMTUYECKNE KOHAEHCA-
Topbl-Tnna K50-6. Vx emkoctv Moryt
6bITb 60sblwe 500 MK®P, 4TO eLlle nyudlle
CrnaguT nynbcalymn BbIMPAMIEHHOIO TOKa.
UT0 ke KacaeTcs UX HOMUHANbHBIX Harps-
XXEHUIA, TO Ana koHAeHcaTopa C1 oHO pon-
)KHO ObITb He MeHee 25 B, a ana C2-He
meHee 15 B. CtabunutpoH V5 cepun [1813
nnu nogo6bHele emy N811, 814 ¢ Hanps-
XeHvem ctabunmsaumm 12 B. Ona camoro
BLINPAMUTENA KPOMe Anonos cepun [1226
MO>XHO ncrnonb3oeBaTb  ANOAbI A7
C Nto6bIM OYKBEHHBIM WHAEKCOM.

@PYHKUMIO CETEBOr0 TpaHcgopmaropa
T1 BbINO/HAET BbIXOAHON TpaHchopmaTop
KaApoBoli pa3sepTkn TBK-70, nepsuyHas
06MOTKa KOTOPOro MCMOMb3yeTca Kak ce-
Tesad. [pu HanpseHun cetn 220 B Ha
€ro BTOPMYHO 0O6MOTKE Mony4YaeTca nepe-
MeHHOe HanpseHue okono 12 B, a Ha Bbl-
Xofle BbINpamMuUTens (Ha KOHZeHcaTope
Cl)-nocTosHHOe Hanps>keHve 16-17 B.
Ho ceTeBoii TpaHchopmaTop MOXET 6bITb
camofesIbHbIM, 0 YeM Y Hac YXe Obin pas-
roBop B 3TON Gecege.

MoHTUpya feTanun 6/10Ka nNuTaHns, oco-
60e BHUMaHWe yaenu npaBWibHON nonsp-
HOCTV BKNHOUYEHWUA AWMOAOB, 3NEKTPOAUTU-

Puc. 170. KoHCTpyKUMS 6/10Ka NUTaHUA U Cxe-
Ma coeAVHeHWUs geTaneldi Ha MOHTaXHOW nnarte



YEeCKMX KOH[EHCaTOpOB W BblBOAOB TpaH-
3UCTOPOB. A 3aKOHYMB MOHTaX, MPOBepb
€ro Mo MPUHUMNWUANIBHON CXemMe-HeT fn
OLUMBOK, HEHYXHbIX COefuHeHuiA. TOMbKO
nocne 3TOr0 MNOAKIOYAA ero K CeTu
W npoBepaii ero paboTocnoco6HOCTb.
BKntouvB nuTaHue, cpasy ke n3Mepb BO-
JIbTMETPOM TMOCTOSHHOIO TOKa Harpsxe-
HWe Ha BbIxoge 6n0ka. B nonoxeHuu
[OBWXXKa  MepemMeHHOro pesuctopa R2
B KpaiiHem BepxHem (MO Cxeme) Mosioxe-
HWW OHO [O/HKHO COOTBETCTBOBATL HOMMU-
HaflbHOMY — HanpsXKeHuWto  cTabunusaumm
CTabunuTpoHa (B Hawem cnydae 12 B)
W NMaBHO YMEHbLUATLCA MOYTU L0 HyNs
npv BpaLleHUy ocY NepeMeHHOro pesncro-
pa NpoTMB Hanpas/eHUs ABWKEHWUSA 4Yaco-
BOI CTpenku. Ecnn, HaobopoT, npyu Takom
BpalleHNN OCU pesncTopa HanpsXeHue
YBENNYMBAETCS, TO NOMEHSN MecTamm npo-
BOOHUKM, uAyle K KpaliHUM BbIBOAAM
3TOr0 perynaTopa BbIXOLHOrO Hanpsaxe-
Hus 610Ka.

3aTem B paspbiB LenuM CTabUANTPOHA,
OTMEYEHHbIA Ha puc. 169 KpecTom, BK/ILO-
un MuUAVaMnepMeTp u, nogévpas pesu-
ctop R1, yctaHOoBM B 3TON LEMU TOK,
paBHbli  10-12 MA. [py NOAK/IKOYEHNM
K BbIX0gy 6/10Ka Harpysku, ponb KOTOPOWA
MOXET BbIMO/HATb MPOBOMIOYHbIV  pe3u-
cTtop conpotmsneHnem 100-120 Om, TOK
yepe3 CTabUNIUTPOH AO/MKEH YMEHbLUIATHLCA
[0 6-8 MA, a HanpsXXeHne Ha 3KBMBa/IeHTE
Harpysku OoCTaBaTbCsi MPAKTUYEeCKN Hewns-
MEHHbIM.

Mocne 3Toro 3aiMucb rpagyvpoBKOWA
LUKabl MepeMeHHOro pesuctopa R2, no
KOTOpOIi B Aa/lbHELLEM Tbl Byaellb ycTa-
HaBNMBaTb  HaMpshkeHWe,  MofaBaeMoe
K TOV UK MHOW Harpyske. [enain aTo Tak.
K BbIXOOHbIM 3&XMMam MOLK/IOUN pesu-
ctop  conpotuenieHnem  430-470 Owm,
YTOObl 3aMKHYTb BHELLUHIOK Lemnb 6/10Ka,
M BOMBTMETP MOCTOAHHOIO TOKa. 3arem
NNaBHO Bpallaii OCb NepeMeHHOro pesu-
cTOpa M Ha Ayre, Ha4epYeHHOI BOKPYT Ocw,
fenail 0TMETKW, COOTBETCTBYHOLLME Hanps-
XEHMAM, MOKa3bIBAEMbIM BOJIbTMETPOM.

Ha aToM HanaxusaHue 6/10Ka NUTaHWA
MOXHO CYMTaTb 3aKOHYEHHbIM.

Kakvne uW3MeHeHMs WM [OMNOJHEHWA
MOXHO BHECTM B 3TOT 60K NUTaHWA?

MOoXeT cnyunTbCs, UTO Y TebA He OKa-
XeTcs TpaHsucTopa 12136 wm gpyroro
TpaH3ncTopa cpefHei nnn 6oMbLLIoN MOLLL-
HocTW. Torga Ha ero MecTo MocTaBb TpaH-
suctop MI42. Ho B 3TOM cnyyae Ha-
M60/bLIMIA TOK, NOTPe6NsAeMbIiA Harpy3Koi
oT 6/10Ka NUTaHNs, He JO/MHKEH NPeBbIWATbL
40-50 MA. Ha nepBoe Bpems 3TO Tebs

v7
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Puc. 171. BBefieHve B 6/10K MHAMKATOPa BKIIHO-
YeHUss NUTaHuA (a) U BONBTMETPA BbIXOAHOIO
HanpshkeHus (6)

BMOJIHE YCTPOWT, a B Ja/bHENLLEM Tbl ero
3aMeHVLLb MOLLHBIM TPaH3MUCTOPOM.

Ko BTOpW4YHOli 06MOTKe TpaHcgopma-
TOpa MOXHO MOAK/OUYUTL KOMMYTATOp-
HYIO0 N1aMMoYKy HakanmsaHua H1 (Ha puc.
171,a), paccUMTaHHYK0 Ha HanpskeHue
12 B, 1 yKpenuTb €e Ha BepXHell NNLEeBON
naHenn. Owa, 3aropascb, OYAET CNYXMUTb
NHONKATOPOM NOAK/IOYEHMS 6/10Ka K CETU.

Bnok MOXXHO AOMOMHWUTL BOIbTMETPOM
M NO HeMmy, BMECTO LUKa/bl MEepemMeHHOro
pesncTopa, ycTaHaBnMBaTb HEOOXOAWMMOe
BbIXOAHOEe HanpsxeHve. Cxema nogkove-
Hsl N3MEpUTENIbHOTO Nprbopa K BbIXOAY
6/10Ka nokasaHa Ha puc. 171,6. Ona aTou
Lenn nogoinget noboii ManorabapuTHbIA
nNprbop MarHUTO3NEKTPUYECKOA CUCTEMDI,
Hanpumep, M5-2 Ha ToK 1-5 MA. lNpumep-
HOe COMpoTMBNEHNe [06aBOYHOrO pesn-
cTopa Ka06, orpaHMuMBaloLLero TokK yepes
BosibTMeTp PUL, paccuntaii no gopmyne,
BbiTEKAOWEN M3 3akoHa Oma: R = U/I,
30ecb U-Hanborbluee HarpshkeHve Ha Bbl-
Xoge 650ka nuTaHus, a |-HambonbLUWiA
TOK, Ha KOTOpbI/A paccuMTaH uW3Mepu-
TeNbHbIA Mpubop. Tak, Hanmpumep, €cim
npubop Ha TOK 5 MA, a HanpskeHve Ha
BbIxoge 60ka 12 B, pesuctop 106 gon-
XeH OblTb  COMPOTWUB/EHMEM  OKOJIO
2400 Om. Lkany npubopa rpagyvpyin no
KOHTPOJIbHOMY BOJIbTMETPY.

BonbTMETP, Kak 1 NepemeHHblii pesu-
CTOP, MOXHO PasMecTUTb Ha NLEBON Ma-
Henn 6oka.

L
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Puc. 172. BeefieHve B 6/10K NUTaHUS CUTHaNN-
3aTopa neperpysku
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B 610K NUTaHWS MOXHO BBECTW TaKXke
WNHAMKATOP Meperpyskn. [leno B TOM, 4TO
TpaH3uUCTOpbI, paboTatowime B CTabunmnsa-
TOpe HaMpsHKeHUs, He BblAepXuUBatoT nepe-
rpy3ok. Havbonee onacHO KOpOTKOe 3a-
MbIKaHMe MeXAy BbIXOLHbIMU 3aXUMaMu
NN MeXJy TOKOHECYLLMMM MPOBOAHMUKA-
MW KOHCTPYKLUMW, NOLK/IHOYEHHON K 6/10KY.
B aTom cnydae uepes perynvpyoLLuii
TpaH3ucTop V7 6510Ka MOXET Teyb Hepo-
MyCTUMO OO/bLUON AN HEro TOK, M3-3a Ye-
ro MOXeT MpOoM30KTN TEMn0BON Npo6oi
TPaH3MCTOpa 1 OH BbIAET U3 CTPOS.

MpocTerniA  MHAMKATOP  Meperpysku
(puc. 172) npepcTaBnser coboin napan-
NleNbHO CoefiHeHHble pe3ucTtop RS u nam-
ny HakanmeBaHua H2, KOTOpble Hafo BKJ/IO-
YATb B paspbiB LEnuM Mexay uibTpyo-
WmM KoHgeHcatopom Cl u napameTtpuye-
ckuMm cTabunmsatopom R1V5. Mo mepe
pocTa TOKa Harpyskv 6yAeT yBennm4ymsaTh-
CA NafeHVie HarpsXXeHNs Ha HUTK Hakasa
namnbl H2 u pesuctope R5. ConpoTusne-
HWe 3TOro pesucrtopa nofobpaHo Tak,
ytobbl Mpu TOke Harpysku 200 250 MA
HWUTb flaMMbl HayVMHana 3aMeTHO Ha rnas
HakanmeatbCs, a nNpu Toke 60nee 500 MA
SPKO CBETWUTLCH, CUFHAIM3UPYA O Mepe-
rpyske 6/10ka nMTaHUS.

Pernctop R5 MpOBOMOYHbBINA, Ha MOLL-
HOCTb paccesHna He MeHee 10 BT. Mcnosb-
3yii Ans Hero NpoBOA BbICOKOrO COMPOTU-
B/IEHU—MaHTaHVHOBbIN, HWXPOMOBbIi
nm KOHCTaHTaHOBbII TOMLLUMHOM
0,18-0,2 mm. HamoTain ero Ha Kopnyc pe-
suctopa MAT-0,5 wam M/T-1,0. Cur-
HasibHag Jslamna  H2 -kommyTatopHas
KM6-60 (6 B x 60 MA) uim MH6,3-0,26
(6,3 B x 0,26 A). PasmecT ee Ha nNaHenu
C BHYTPEHHeli CTOPOHbl Heroganeky oOT
nepemMeHHoro pesucropa R2, a oTBepcTue
NPOTMB /Nlamnbl MPUKPOA KpacHOW mnpo-
3payHOoli MNEHKOM. Takoe HECNOXHOEe CUr-
HafbHOe YCTPOICTBO MOMOXeET Tebe npu
neperpyske 6110ka NUTaHWs MpeaynpeanTb
BbIXOZ M3 CTPOS TPaH3MCTOPOB CTabunmsa-
TOpa HanpsxeHus.

Brok nuTaHus MOXHO Takke Aonos-
HUTb MW/I/IMAMMEPMETPOM U MO ero mno-
KasaHWsaM CyuUTb O CyMMapHOM TOKe, No-
TPebnSeMOM  MPUEMHUKOM,  YCUIUTENIEM
KonebaHWin 3ByKOBOIA YaCTOTbl WK ApYrow
MOAKNIOUEHHOV K HEMY Harpyskoi. [Mogoi-
[eT nto6oii ManorabapuTHbIA N3MepUTesb-
Hbli MPUOOP MarHWTO3NMEKTPUYECKOA CuC-
TeMbl Ha TOK 200-300 MA. Ero, ykpensneH-
HOFO Ha NMUEBOW MaHenn 6/10Ka, MOXHO
BK/IOUYUTL, COBNIOAAsA MOMAPHOCTb, B pas-
pbIB NPOBOAHMUKA, UAYLLET0 OT Perynmpyto-
Lero TpaH3ucTopa crabuimsaTopa Harnps-

XXEHNs K BbIXOAHOMY 3axumy. OH TOXe
OYLeT CNY>XUTb NHONKATOPOM Meperpysku
6/10Ka NUTaHNS.

Bcerga nu ceteBoii 610K MUTaHWS [0N-
XeH WMeTb CTabunv3aTop HanpskeHus?
Het! OH HeobGs3aTeneH, Hanpumep, Ans
BbINPAMUTENA 6/I0KA MUTaHWUSA YCUNUTENA
34 nOoBbILWEHHOW BbIXOAHOW MOLLHOCTH,
[NA HEKOTOPbIX APYTUX YCTPOICTB, He Tpe-
OYIOLMX TLWATENBHOMO CrNaXBaHWS My/b-
caumii BbINPAMAEHHOIO HamnpshKeHNS.

B 3akntoueHne xouy elle pa3 Harow-
HUTB:

Monb3ysAcb ceTeBbIM 6/I0KOM NUTaHUS,
He 3abblBali, YTO B LeMU MepBUYHON 06-
MOTKW €ro TpaHcdopmaTopa fAeiicTByeTt
[IOCTAaTOYHO BbLICOKOE HanpsXeHue.

Byab BHUMaTENbHbIM!

*

B aToii 6ecege A pacckasan b 06 uc-
TOUHMKaX TOKa [ANA NUTaHWs TpaH3u-
CTOPHbIX KOHCTPYKUMA. O cnocobax nuTa-
HUS KOHCTPYKUW/A Ha 3NeKTPOHHbIX fam-
nax s paccka>ky B YeTbIpHaALATOI becege.
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YCUJTUTE/1Ib 3BYKOBOW
YACTOTbI

YenwmTens  konebaHwii  34-cocTasHas
YaCTb KadKAOr0 COBPEMEHHOTO  pajguo-
npuUemMHuKa, paguonsl, Tenesn3opa uam mar-
HNTO(OHA. YCunuTenb SBNSETCH OCHOBOIA
pafvoBeLlaHua No nposofaM, annapaTypbl
TeneynpasneHnss, MHOTUX W3MepPUTeNbHbIX
Np1BOpPOB, 3NEKTPOHHOW aBTOMATWKN U Bbl-
UACNMTENbHOW TEXHUKW, KMBEpHEeTNYeCKMX
ycTpoiicTB. Ho B aToii becege 1 6yay ro-
BOPUTb O HEMHOroM: 06 aneMeHTax u pa-
00Te TPaH3MCTOPHbIX YCUATeNeid npume-
HUTENbHO K OYeHb Y3KOW 0bnacTw paguo-
TEXHVUKN-A/11 YCUNEeHWa 1 npeobpasoBaHns
3NEeKTPUYECKNX KonebaHwidi 3BYKOBOI ua-
CTOTbI B 3BYK.

KACKAAbl YCWITNTENA

YCuanTeNbHbIM KackagoM NPUHATO Hasbl-
BaTb TPaH3MCTOP C Pe3nCTopamMu, KOHAeH-
catopamu U Apyrumun getansaMu, KoTopble
obecneuvBaloT emy Ycnosus paboTbl Kak
yeunutens. Ycunutenb, KOTOPbI Tbl fe-
Nan K [eTEeKTOPHOMY MPUEMHUKY  (CM.
puc. 92), Obi1 ofHOKackagHeIM. Ero TpaH-
3UCTOP MOXEeT OblTb COCTaBHbIM  (CM.
puc. 95), HO ycunuTeNb BCe paBHO OCTa-
HeTcd OfHOKackagHbiM. Ho  ofHOKa-
CKafHbIi TPaH3UCTOPHbIA YCUAUTENb He

MOYKET 06eCneynTb YCuneHne curHana 3By-
KOBOW 4acTOoThbl, AOCTAaTOYHOE A1 FPOMKO-
ro 3BYKOBOCMNPOM3BEAEHUA.

[ns rpoMKoro BOCNpou3BefeHMs Kose-
6aHuii 3ByKOBOW 4acTOTbl TPaH3UCTOPHbIN
YCUANTENb AO/MKEH ObITb MUHUMYM [BYX-
TpexKackafHbIM. B ycunuTensx, cogepxa-
LMX HECKO/IbKO KackafoB, pasnMuyaloT Ka-
CKafibl NpesBapuTeNbHOMO YCUIEHNS U Bbl-
XOfAHbIE, WM OKOHEYHble, Kackafbl. Bbl-
XOAHbIM  Ha3blBAlOT MOCMEAHUIA  Kackap,
ycunutens, pa6oTalowmii Ha  TeneqoHsbl
WM AMHAMUYECKYHO TOIOBKY FPOMKOrOBO-
puTens, a npeaBapuTeNbHLIMU-BCE HAaXo-
JALIMeca nepef HUM Kackafpl.

3agaya 0HOMO WU HECKO/bKMX Kacka-
[0B MpeaBapuTeNbHOro yCUneHus 3akso-
YaeTcsl B TOM, YTOObI YBENNUUTL Hampshke-
HUe 3BYKOBOW 4acTOTbl A0 3Ha4eHus,
Heobxo4uMoro Ans paboTbl TpaH3McTopa
BbIXOAHOrO Kackafa. OT TpaH3UCcTopa Bbl-
XO[HOr0 Kackafja TpebyeTcs MOBbILLEHWE
MOLLIHOCTN KonebaHuii 3BYKOBOI 4acCTOTbl
[0 YpOBHS, Heobxoammoro ans paboTsl
[VHaMNYeCKOl TOMOBKY.

[ns  BbIXOAHBIX KackafoB Haubosee
MPOCTbIX TPAH3MCTOPHBLIX YCUWTENen pa-
ANONOOUTENN 4acTo MCMNOMb3YKT Maslo-
MOLLHbIE TPaH3MUCTOPbI, TakKUe Xe, YTO K
B Kackajax MpeaBapUTENIbHOrO YCU/EHNS.
OOGDBACHAETCA 3TO XeMaHWem fdenatb ycu-
nmtenn 60nee 3KOHOMUYHBIMU, YTO OCO-
6EHHO BaXXKHO A/1 MEPEHOCHLIX KOHCTPYK-
UMiA Cc NuTaHMeM OT 6aTapeli. BbixogHas
MOLLHOCTb TakKMX YCwauTenein Hebosb-
Lana-0oT  HEeCKONbKMX  [ecATKOB [0
100-150 MBT, HO 1 ee BbIBaET AOCTATOYHO
ana  paboTbl TefeoHOB  wnM  Mano-
MOLL{HbIX AVHAaMUYeCKUX rO0BOK. Ecnm xe
BOMPOC 3KOHOMWW 3HEPTMM  UCTOYHUKOB
NUTaHWA HE WMMEET CTO/b CYLLECTBEHHOIO
3HAYeHWsA, HampyUMep MpW MUTaHUK YCUIK-
Teneid OT  3/1EKTPOOCBETUTE/IBHONM  CETH,
B BbIXO4HbIX Kackafjax WCMO/b3YyT MOLL-
Hble TPaH3MCTOPbI.

KakoB npuHUun paboTbl ycunurens, co-
CTOSILLIEr0 M3 HECKO/IbKUX KacKafoBs?

CxeMmy MpocToro TPaH3UCTOPHOro ABYX-
KackafHoro ycunurtens 34 Tbl BUAULIL Ha
puc. 173. PaccmoTpu ee BHUMATESLHO.
B nepsom Kackage ycunutens paboTaeT
TpaH3ucTop VI, BO BTOPOM-TPaH3UCTOP
V2. 34ecb NepBblii Kackag, ABMSETCS Kacka-
[OM npeaBapuTeibHOro YCWUMeHus, BTO-
POi-BbIXOAHbIM. Mexay HUMW-pasgenu-
TeNbHbIN KOHAeHcaTop C2. MpuHumn pa-
60Tbl 0600 M3 KackafoB 3TOr0 yCWau-
TENs OfIMHAKOB W aHaNorMyeH 3HaKOMOMY
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Puc. 173. [iByxKacKagHblA ycunuTesnb Ha TpaH-
3ucTopax

Te6e npuHUMNY paboTbl OLHOKACKaAHOro
ycunutens. PasHWUa TONbKO B AeTasisX:
Harpyskoi TpaH3uctopa VI nepBoro Ka-
ckafa CnyXuT pesuctop R2, a Harpyskori
TpaH3ncTopa V2 BbIXOAHOIO KacKaja-Te-
necoHbl Bl (nnn, ecnn BbIXOAHOW CurHan
[0CTaTOYHO MOLLHBIN, FOM0BKA FPOMKOrO-
BopuTens). CmelleHre Ha 6a3y TpaH3uUCTo-
pa nepBoro Kackafa rnojaercs yepes pesu-
ctop R1, a Ha 6a3y TpaH3MCTOpa BTOPOro
Kackaga-yepes pesuctop R3. Oba Kacka-
[Ja nuTaroTcs oT 06LLEero nctovyHnka UHn>
KOTOPbIM MOXeT BbITb 6arapes rasibeaHu-
YECKMX 3IEMEHTOB WNW BbINpAMUTeENb. Pe-
UMbl PaboTbl TPAH3MCTOPOB YCTaHaB/-
BalOT nogbopom pesuctopos R1 n R3, uto
0603HaYEHO Ha CXemMe 3Be3f04Kamu.

[JeiicTBne ycunutens B LEMOM 3aKnio-
YaeTcs B CNeaytoLem. DneKTpUYecKuin cur-
Ha/, NMofaHHbIV Yepe3 koHgeHcatop Cl Ha
BXOZ MepBOro Kackaja W YCUNeHHbI TpaH-
3uctopoM VI, ¢ Harpy3o4yHoro pesmcropa
R2 uepes pasgenuTenbHbIli KOHAEHCATOP
C2 noctynaeT Ha BXO[ BTOPOro Kackafa.
30ecb OH yCuMBaEeTCAa TpaH3UcTopom V2
N TenepoHamMn B1l, BKIOYEHHbIMU B KOJI-
NeKTOPHYI0 Lenb TpaH3ucTopa, npeobpa-
3yeTca B 3BYK.

Kakosa posnb KoHgeHcatopa Cl Ha BXo-
fe ycunutens? OH BbINONHAET [Be 3aja-
yun: cBOBOAHO MPOMyCKaeT K TpaH3UCTopy
MepeMeHHOe HanpskeHve CurHana m npe-
OynpexxaaeT 3amblKaHve 6a3bl Ha aMUTTEp
uepes UCTOUHWK curHana. MpeacTtasb cebe,
YTO 3TOr0 KOHAEHCATOpPa BO BXOLHOWA Lienu
HET, @ UICTOYHWKOM YCWUIMBAEMOTO CUTHaa
CNY>XWUT  3M1EKTPOAUHAMUYECKUA  MUKPO-
(OH C MasibiM BHYTPEHHUM COMPOTUB-
NeHneMm. YT0o nonyuyutca? Yepes ma-
/loe  cOMpoOTWMBNEHWME MUKpohoHa 6asa
TPaH3MCTOPa  OK&XKETCA  COefMHEHHOI
C IMUTTEPOM. TPaH3UCTOP 3aKPOoeTCs, Tak
Kak OypeT paboTaTb 6e3 Haya/JlbHOro Ha-
npsxeHns cmelleHns. OH OygeT OTKpbI-
BaTbCSA TOMBKO MPU OTPULATENbHBIX MONy-

168

neprojax HanpsbkeHust curHana. A noso-
XUTe/bHbIE MOMYNEpUodbl, elle 6ofblue
3aKpbiBalOLMe TpaH3ucTop, 6yayT UM
«Cpe3aHbl». B pesynbTaTe TPaH3UCTOP CTa-
HET MCKaXKaTb YCWUIMBAaEMbI CUTHA.

KoHgeHcatop C2 cBA3bIBaeT Kackafibl
yCunuTens Mo nepemeHHoOMy Toky. OH
[O/MKEeH XOPOLLO MPONycKaTb NepeMeHHYo
COCTaB/MIAIOLLYI0 YCW/IMBAEMOro CUrHama
N 3afepXMBaTb MOCTOSHHYH COCTaB/sAO-
YO KOMNEKTOPHOW Uenu TpaH3ucTopa
nepBoro Kackafa. Ecnm BmecTe ¢ nepemeH-
HOW COCTaBMISIIOLLEA KOHAeHcaTop 6ypgert
MPOBOAWTL 1 MOCTOSHHBIA TOK, PeXMM pa-
60Tbl TpaH3MUCTOpa BbLIXOAHOIO Kackafa
HapywWMUTCA W 3BYK CTaHET WCKaKEHHbLIM
WM COBCEM MPOMageT.

KoHgeHcaTopbl, BbIMOMHAKOWME  TaKue
(hYHKLWK, Ha3bIBatOT KOHAEHCATOpaMn CBSi-
31, NEPEXOAHbIMU WU Pa3AennTeNbHbIMU.

BxofHble 1 nepexofHble KOHAeHcaTopsbl
[O/MKHBI XOPOLLO MPOMNycKaTb BCHO MO/ocy
YacTOT YCWIMBAEMOTO CUTHa/Ia-0T CambIX
HM3KUX [0 CambIX BbICOKUX. DTOMY Tpebo-
BaHWKO OTBEYAKOT KOHAEHCATOPbl  eM-
KOCTbHO He MeHee 5 MK®. Vicnonb3oBaHue
B TPaH3UCTOPHLIX YCUIUTENAX KOHAEeHca-
TOPOB CBSI3N 6GOMBLUMX €EMKOCTEA 06bAC-
HAETCA OTHOCWUTE/TbHO MaslbIMW BXOAHBLIMM
COMNPOTUBMIEHUAMM  TPaH3NCTOPOB.  KOH-
[leHcaTop CBfI3W OKas3bIBAeT MepemMeHHOMY
TOKY eMKOCTHOE COMPOTMBIIEHWE, KOTOPOE
6yfeT TEM MEHbLUUM, Yem BO/bLLE E€r0 eM-
KocTb. W1 ecnn OHO oOKaxetcs 60nblue
BXO[HOr0 COMPOTMB/IEHNA TPaH3MUCTOpa,
Ha Hem OyAeT MafaTb YacTb HanpsKeHWs
MepeMeHHOro TOKa, 0onbluasi, 4Yem Ha
BXOLHOM COMPOTWB/EHUM TpaH3uUcTopa,'
oTYero GygeT NpPoOWIpbIW B yCUneHUN. Em-
KOCTHOE  COMPOTMB/IEHWE KOHAEeHcaTopa
CBS3N [JO/DKHO ObITb MO KpaliHeli Mepe
B 3-5 pa3 MeHblLe BXOAHOIo COMpOTUBe-
HVs TpaH3ucTopa. MoaTomy-¥0 Ha BXoge,
a TaKke A5 CBA3W MeXay TPaH3MCTOPHbI-
MW Kackajamy CTaBsAT KOHZEHcaTopsbl
60/bLINX EMKOCTEA. 34ecb UCMOMb3YHT
06bIYHO MasiorabapuTHbIE 3M1EKTPOUTMYE-
CKMe KOHAEeHCcaTopbl C 06s3aTe/lbHbIM CO-
6/110AEHMEM  MONAPHOCTM  UX  BKJ/O-
YeHus.

TakoBbl Hanbonee xapakTepHble 0CO6EH-
HOCTU 3/1eMEHTOB [BYXKACKa[HOro TpaH-
3ucTopHoro ycunutensa 34.

Ana 3akpernneHns B NamaTy NpuHUMNa
paboTbl TPaH3MCTOPHOIO [ABYXKACKaAHOIro
yeunutend 34 npegnarald CMOHTUPOBATD,
HaflaguTb W MPOBEPUTb B [EWCTBUWN He-i
CKO/IbKO ero BapuaHTOB.
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Puc. 174. AByxKackafHble yennutenu 34 va TpaH3ucTopax CTPYKTYypbl p-n-p (a) U Ha TpaH3ucTo-

pax CTpyKTypbl n-p-n (6)

MPOCTOWN ABYXKACKAHbIN YCU-
NNTENb

MpuHUMNnansHble CXeMbl ABYX BapuaHTOB
TaKOro  YCWIWUTeNns  M300pakeHbl  Ha
puc. 174, OHW, NO CYLLECTBY, ABNAKOTCA
MOBTOPEHVEM CXeMbl Pa306paHHOro ceit-
Yyac TPaH3UCTOPHOro ycunutens. Tonbko
Ha HUX YKasaHbl AaHHble fJeTaneil u BBe-
[eHbl TP JOMOMHUTENBHBIX 3neMeHTa: R1,
C3 n S1. Pe3snctop R1-Harpyska ucTouy-
HMKa KonebGaHWiA 3BYKOBOI 4YacToTbl (ge-
TEKTOPHOro MpUYeMHMKA WM 3BYKOCHUMA-
Tens); C3-koHAeHcaTop, 6/10KMpyoLWwwii
rofosky Bl rpomkorosopuTens Mo BbiC-
UMM 3BYKOBbLIM YactoTam; S1-BblKnHua-
TeNb NUTaHua. B ycunutene Ha puc. 174,a
paboTaloT TPaH3UCTOPbI CTPYKTYPbI p-M-p,
B ycunutene Ha puc. 174,6-CTPyKTypbl
n-p-n. B cBA3M € 3TMM MOJMIAPHOCTL BKIIIO-
UeHWs NUTaKOLWMX MX bGaTapein pasHas: Ha
KO/NNeKTOpbl TPaH3UCTOPOB MepBOro Ba-
puaHTa yCUnuTens rnojaeTcs oTpuuaTesb-
HOe, a Ha KOJINIEKTOPbl TPaH31CTOPOB BTO-
poro BapvaHTa-MoOMOXKNTENIbHOE Harps-
XeHve. TIoNAPHOCTb BKIIOYEHUS 3MEKTPO-

JIMTUYECKMX KOHAEHCATOPOB TaKXKe pasHas.
B ocCTa/lbHOM YCUNUTENW COBEPLLEHHO
OfVHaKOBbIe.

B nto60M 13 3TVX BApPUAHTOB YCUANUTENS
MOryT paboTaTb TPaH31CTOpPbI CO CTaTnYe-
CKUM  KO3(D(PMUMEHTOM nMepejaynm ToKa
b213 20-30 n 6onblle. B kackaf npensa-
PUTE/LHOIO ycwueHus (nepBsblil) Hago no-
CTaBUTb TPAH3UCTOP C 6OMLLUUM KO3((K-
UneHToM b213- Posb Harpysku Bl Bbixog-
HOro Kackaga MOryT BbINOMHATL TO-
NOBHble TenetoHbl, TeNnetOHHbIA Kancrosb
O3M-4M nam abOHEHTCKUIA TPOMKOrOBO-
puTenb. NS NUTaHUA YCUIUTENS WUCMOSIb-
3yii 6aTapeto 3336J/1 unm cetesoii 610K Nu-
TaHua (0 KOTOPOM A paccKasas B npefpl-
fyulein 6ecege).

MpeaBapuTensHO ycunuTenb cobepu Ha
MaKeTHOW naHenu, Y4Tobbl BCECTOPOHHE W3-
YUUTb U HAYUYUTbCA HaNaXuBaTb ero, no-
C/le Yero repeHecelb ero getaiy Ha rno-
CTOSIHHYIO Mnarty.

CHavana Ha naHenn CMOHTWPYIi feTanu
TO/IbKO MepBOro Kackafa WM KOHAeHcaTop
C2. Mexgy npaBbIM (N0 CXeme) BbIBOAOM
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3TOr0 KOHJeHcaTopa 1 3a3eM/eHHbIM Mpo-
BOAHWKOM WCTOYHMKA MUTaHWA BK/IHOUM
rofoBHble TenedoHbl. Ecnn Tenepb BXO[
YCUNNTENSA COEANHUTL C BbIXOAHBIMW THE3-
JaMn  [EeTeKTOPHOro MpuveMHWKa, Ha-
CTPOEHHOr0 Ha Kakyt-nMbo pagmocTaH-
LMIO, WX MOAK/THYUTE K HEMY 3BYKOCHU-
MaTeflb WU NPOUrpaTb rpamniacTUHKY,
B Te/nedpoHax NOSBMTCA 3BYK pafuonepesa-
un unm rpamsanucu. Mogbrpas conpoTus-
NeHne pesnctopa R2 (Tak e, Kak npu
MOArOHKe pexuma paboTbl OAHOTPaH3U-
CTOPHOrO YCW/UTENS, O YeM S paccKasbl-
BaJ1 B CeflbMOi Gecefe), fobelics Hanbosb-
et rpomMkocTun. Mpy aTOM MuAaMamnep-
METP, BK/IIOUEHHDBIN B KONNEKTOPHYHO LEMb
TpaH3nCTopa, '[O/MKEH MOKasblBaTb TOK,
paBHbIi1 0,4-0,6 MA. Mpn HanpsbkeHUn uc-
TOYHMKa NUTaHus 4,5 B 3TO HauBbIrOgHER-
LKA pexmm paboTbl TpaH3UCTopa.

3arem CMOHTUpPYWA feTann BTOPOro (Bbl-
XO[HOro) Kackafla ycwnuTens, TeneqoHbl
BK/IHOUM B KOJJIEKTOPHYIO LeMb ero TpaH-
3ucTopa. Tenepb TeneoHbl AOMKHBI 3BY-
yaTb 3HauUTENbHO rpomue. Elue rpomue,
BO3MOXHO, OHM OyayT 3By4aTb nocne To-
ro, kak nogbopom pesucrtopa R4 6ygert
YCTaHOBNEH KOMNEKTOPHbIA TOK TpaH3u-
ctopa 0,4-0,6 mA.

MOXHO, 0fHako, MOCTYNMUTb WHaYe:
CMOHTMPOBaTb BCe [eTain  YCUIUTENd,
nogbopom pe3nctopoB R2 u R4 yctaHo-
BUTb PEKOMEHAYEMbIE PEXMMbI TPaH3UCTO-
poB (MO TOKaM KOMNEKTOPHbIX Lenel muau
HanpsHXXeHNAM Ha KO/JieKTopax TpaH3ncTo-
pOB) Y TOJILKO MOC/Ie 3TOr0 MPOBEPSATL €ro
paboTy Ha 3BYKOBOCMpOW3BeAeHWe. Takoii
nyTb 6onee TeXHW4HbIA. A ans 6onee
C/TIOXHOrO ycunutens, a Tebe npugercs
NMeTb [eN0 B OCHOBHOM MMEHHO C TaKu-
MW YCUIUTENAMMW, OH EefMHCTBEHHO npa-
BU/IbHBIIA.

Hagetocb, Tbl MOHAN, YTO MOW COBETHI
Mo HaIXKMBAHWIO [IBYXKACKA[HOro yCum-
TeNA B PaBHOM CTeMeHn OTHOCATCH K 060-
UM ero BapuaHTam. W ecnn  Koathgu-
LUMeHTbI Nepefaynm ToKa WX TPaH3UCTOPOB
OyoyT NPUMEPHO  OAMHAKOBLIMK,  TO
W TPOMKOCTb 3BY4aHVsi TeNle(hOHOB-Harpy-
30K ycunuteneir Jo/mKHa ObITb O4UHAKO-
BOM. Ho, Kak s yxe rosopus, Harpyskoii
YCUINTENA MOXKET ObITb TenetoHHbIN Kan-
ctonib A3OM-4m nnn aboHEHTCKWIA FPOMKO-
rosoputens. Pexxum paboTbl BbIXOLHOIO
TPaH3MCTOPa NP 3TOM JO/HKEH U3MEHUTb-
cq. C kancroniem J3M-4m, conpoTuseHne
koToporo 60 Om, TOK MOKOS TpaH3ucTopa
Kackaga Hago YBenmuuTb (YMeHbLUeHWeM
COnpoTuBfeHus  pesuctopa R4) go
4-6 MA, a C abBOHEHTCKUM FPOMKOrOBOpU-
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Tenem (COnpoTMB/IEHME NMEPBUYHON OBMOT-
KW ero corsacytoLlero TpaHcopmatopa,
MCNOMb3YEeMOro Kak BbIXOLHOW TpaHcdop-
MaTop, elwe MeHbLLE)-YBeNNYNTL [0
8-10 MA.

MpuHUMNnansHas cxema TPeTbero Ba-
pyaHTa [BYXKaCKafHOro YCUIUTENs MokKa-
3aHa Ha puc. 175. OCOGEHHOCTLIO 3TOro
YCWUNWUTENS ABNSAETCA TO, YTO B MEPBOM €ro
Kackafe paboTaeT TPaH3UCTOP CTPYKTYpbI
p-n-p, a BO BTOPOM-CTPYKTYPbl M-p-M.
Mpuyem 6a3a BTOPOro TpaH3UCTOpa CO-
efIMHEHa C KOJI/IEKTOPOM MepBOro He Yepes
CBA3YIOLUMIA KOHAEHCATOP, KaK B ycunuTe-
Nle MepBbIX ABYX BapWaHTOB, a Henocpes-
CTBEHHO WK, KaK eLle roBopsAT, rasibBaHu-
yeckn. [lpu TakoW cBA3W paclumpseTcs
[ManasoH 4acToT YCu/IMBaeMbIX Koseba-
HUIA, @ peXxMum paboTbl BTOPOro TpaH3u-
cTopa OrnpefensieTcd B OCHOBHOM Pexu-
MOM paboTbl NepBOro, KOTOPbIA yCTaHaB-
JiMBalOT nogbopom pesnctopa R2.

B TakoM ycunuTene Harpyskoli TpaH3u-
CcTOpa MepBoOro Kackafa CMy>XUT He pesu-
cTop R3, a aMWTTEPHbIA p-N Mepexof BTO-
poro TpaH3ucTopa. Pe3ncTop >e HyXeH
Wb Kak 3MEMEHT CMeLUeHWs: Cco3jato-
LLeecs Ha HEM MafieHWe HarpsHKeHus OT-
KpbIBaeT BTOPOW TpaH3ucTop. Ecnu aTtoT
TpaH3uncTop repManmessblii (MIM35-MIM138),
conpoTueneHve pe3snctopa R3  moxer
6bITb 680-750 OM, a €ecnum KpemHWeBblid
(MMN111-MM116, KT315)-okono 3 KOM.
K coxaneHuto, cTabunbHOCTb paboTbl Ta-
KOrO YCWAUTENS NPU U3MEHEHUW Harpske-
HUS NMUTAHWS UKW TEMMEPaTYpPbl HEBBICOKA.
B ocTa/lbHOM BCe TO, YTO CKa3aHO npume-
HUTENbHO K YCU/IUTENAM MepBbIX BYX Ba-
PWaHTOB, OTHOCUTCA U K 3TOMY YCU/IuUTe-
nto.

MO>KHO 1 yCUnnTeNn NUTaTb OT NCTOY-
HVKa MOCTOSHHOIO TOKa HarpsXeHueM
9 B, Hampumep OT aByx Gatapeii 3336/1,
nny, HaobopoT, OT WUCTOYHUKA Hanpsxe-
Huem 1,5-3 B-OT ogHOro-aByx 3/1emMeHTOB

VI MI38-MN42 V2 MAZ5-MN38

Puc. 175. YcunuTtenb Ha TpaH3UcTopax pasHoW
CTPYKTYpbI



Puc 176. MoHTa)XHaa nfata [ByXKacKajHoro
yeunutena 34

332 unn 3167 PasymeeTcs, MOXXHO: npwu
60nee BLICOKOM HaMpPsXXeHUW WUCTOYHUKA
MATaHWA Harpyska YCWIUTENSA-rosioBKa
rPOMKOrOBOPUTESIS—A0/MKHA 3By4aTtb
rpomye, npu 6onee Hu3Kom-Tuwe. Ho
Mpy 3TOM HECKO/IbKO WHBLIMU  [O/MKHbI
6bITb M peXuMbl paboTbl TPaH3UCTOPOB.
Kpome TOro, npu Hanps>KeHny UCTOYHMKA
nuTaHWs 9 B HOMUHasbHbIE HanPsHKeHWS
3NIEeKTPONUTUYECKUX  KOHZeHcaTopoB C2
nepBbiX [BYX BapwaHTOB YCWWUTens Aon-
XHbl 6bITb He MeHee 10 B. lMoka getanu
YCUNWUTENS CMOHTMPOBAHbl Ha MaKeTHOM
maHenu, BCe 3TO HETPYAHO NPOBEPUTH
OMbITHBIM MYyTEM W CAenatb COOTBET-
CTBYIOLLME BbIBOABI.

CMOHTUPOBaTL  JeTal  HaaXXeHHOro
YyCUNWUTENs Ha MOCTOSAAHHOW nnate-Aeno
HecnoxHoe. Jna npumepa Ha puc. 176 no-
KasaHa MOHTaXHas njarta yCcunurtens nep-
BOro BapuaHTa (no cxeme Ha puc. 174,a).
Mnaty BbINWAM W3 NUCTOBOTO reTUHaKCA
AN TekcTonMTa TonwmHo 1,5 2 mm. Ee
pasMepbl, YKaszaHHble Ha PUCYHKe, npu-
MepHble 1 3aBUCAT OT rabapuToB UMeto-
wyxca y Tebs getaneii. Hanpumep, Ha cxe-
Me MOLLHOCTb pa3nCcTOpoB 0603HayeHa
0,125 BT, €eMKOCTW  3/IEKTPOSIMTUYECKUX
KoHZeHcaTopoB-no 10 MK®. Ho 310 He

VI, VZ KT3156
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3HAYMT, YTO TOJSIbKO Takue [eTasim Hafo
CTaBWUTb B ycunuTeNb. MOLWHOCTU pacces-
HWS Pe3NCTOPOB MOryT ObiTb fIHOOBLIMU.
BMeCTO 3neKTpONUTUYECKUX KOHAEHCATOo-
poB K50-3 wmnu K52-1, nokasaHHbIX Ha
MOHT&XHOI nnarte, MOryT 6biTb KOHAEHCa-
Topbl K50-6, K TOMY e Ha 60/bLUne HOMK-
Ha/lbHble HanpshkeHus. B 3aBUCMMOCTM OT
MMetoLLmMXcsa y Tebsa geTaneil MOXeT n3me-
HUTbCA U MOHTaXHasd CXeMa YCUIuTens.

O caMOM MOHTaxKe  y)Xe roBopun B fe-
BATON 6ecefie. Ecnm 3abbin, 3arnsHu B Hee
ele pas.

JItoboiA n3  ycunuteneidl, O KOTOPbIX
A pacckasan B 3TOi yacTu Hecefibl, NPUro-
auTca Tebe B Oyayllem, Hanpumep [Ans
MOPTaTUBHOIO TPaH3UCTOPHOIO MPUEMHMU-
Ka. AHA/IOTVYHbIE YCUNUTENIN MOXHO WC-
nonb3oBaTb W AN NPOBOAHONM TenedoH-
HOIM CBA3W C XXMBYLUMM Hemnoganeky npu-
ATenem.

OBYCTOPOHHWIA TENIE®OH

Cxemy annapatypbl NS [BYXCTOPOHHel
TeneOHHONM CBA3W, O KOTOPO § XOuy
3[1eCb pacckKasaTb, Tbl BUAULLbL Ha puc. 177.
Cnesa npvsefeHa NPUHLMNVaIbHas cxema
rMepsoro anrnapara, Harpumep TBOero,
cnpasa BTOPOro-HaxoAsLlerocs B [oMme
TBOEro npuATtensa. Yepes pasvembl X, X2
n XT, X2' annapatbl COeAUHEHbI MexXay
co60i [BYXNPOBOAHOM NUHMERA cBA3M (Ha
cxeme 0603HaueHa LUTPUXOBLIMN JINHUS-
MU), ANMHA KOTOPOW MOXET [ocTuratb
40-50 m. Pasbem XI| nepsoro annapara
[OJXEH COeAUHATLCA C pa3beMoM X2' BTO-
poro, a pa3beM X2-c pasvemom XI. MNpu
HEBbLINO/IHEHUW 3TOrO COBepLUEeHHO 0643a-
TefIbHOro npaswia Tenef)oHHas CBA3b He
COCTOMTCA.

17' VZ' K7315B

JInHnAa cBAasn

S2 CN,J105
.Bbl3oB" 1

Puc. 177. Cxema ABYCTOpPOHHero TesnedoHa

w,.0,05
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TeneoHHble annapatbl, Kak BUAULDb,
WOEHTUYHbIE, MO3TOMY pa3bepem paboTy
JNLLb OJHOTO U3 HWX, Hanpumep Mepsoro.
Ero oCHOBOI CNy>XWT ABYXKAacKafHbIA ycu-
nmTenb 34 Ha KPEMHMEBBLIX TpaH3UCTOpax
CTPYKTYpbl [-p-n. O6a TpaH3ucTopa
BK/lOYeHbl Mo cxeme O3. Ycunutens nu-
TaeTca OT 6Gartapeu GB1 HanpskeHvem
45 B (6atapes 3336J1 unm cocTas/eHHas
13 Tpex 3neMeHToB 332 nnu 343). Pa3omk-
HYTOE MOJIOXEHWNE KOHTAKTOB BbIK/OYaTe-
N9 NATaHMA S1 COOTBETCTBYET AEXYPHOMY
pexumy paboTbl annapara.

Ko Bxogy ycunutens MOAKNHOYEH MuU-
KpogoH Bl. KonebaHus 3BYKOBOW ua-
CTOThI, CO3faBaemble VM MpU Pasrosope,
nojaroTcs  HenocpeAcTBeHHO Ha  6asy
TpaHsuctopa VI nepsoro Kackaga. Ycu-
NIeHHble UM KONebaHMs CHMMaoTCA C Ha-
rpy3oyHoro pesucropa R2 n panee yepes
KoHfeHcaTop C2 nocTynaloT Ha 6asy
TpaH3ucTopa V2 Ans  [OMOHWTENBHOMO
ycunenus. Ho Harpyskoi aToro, BbIXOAHO-
FO TPaH3MCTOpa YCWIMTENS CNYXMUT He
«CBOW» TeneoH B2, a TenethoH B2' BTOpO-
ro anmnapara-oH-TO W rnpeobpasyeT B 3BYK
HW3KOYACTOTHbIA  CUTH&/l,  YCWJIEHHbIN
TpaH3MCTOpaMun MepBoro arnmnapaTta.

Pa3bepemMcst B OCOGEHHOCTAX BbIXOAHOM
Lenu ycunutens TenedoOHHOro annapara.
Crefy 3a MOVMM PacCKa3oM BHUMaTENLHO.
MMpy BKMIKOYEHUM MUTAHUA BbIK/HOYATENIEM
S1 nonoxutenbHOe HanpshkeHne 6Gatapeu
GBI nogaetca Ha KON/eKTop TpaH3ucTopa
V2 yepe3 NWUENHbIA NPOBOJ, COEAMHSIO-
wwuin pasvembl X1 n X2', TenegoH B2', o1-
KpbITbIi B 3TO Bpemsa guog V3' un panee
yepe3 BTOPON JMHElHbI NPOBOJ, Coeau-
HAWMA pasbembl XIT 1 X2. Ouog V3
0CTaeTCA OTKPbITbIM BCE BPEMs, NOKa KOH-
TaKTbl BblKMoYaTens S1 3aMKHYTbl. KOH-
AeHcatop C3', wyHTupytowmin auog V3',
YMeHbLUAeT nafeHne nepemMeHHoOn CcOoCTas-
NAOLLEA Ha ero BHYTPEHHEM COMpOTMBIe-
HUK, bnarogapsa Yemy TenedoH B2' curHan
He nckaxaeT. A amog V3 nepsoro annapa-
Ta B 3TO BPeMs 3aKpbIT MOMOXMTE/bHbIM
HanpsbkeHWeM NUTatoLLeli 6aTapen 1 Yepes
Hero, a 3HauuT, 1 yepes TenegoH B2 kon-
NEKTOPHbIVA TOK TpaH3ucTopa V2 He mger.

KoHpgeHcatop C1 LWYHTMPYeET BXOf ycu-
MTens no Hambonee BbICOKMM 4acToTam
3BYKOBOrO [uMarasoHa 1 TemM cambIM Mpeg-
0TBpAaLLaeT CaMOBO30Y>XKAEHME Ha 3TWX Ya-
CTOTax.

TouHo Tak paboTaeT v BTOPOW Tene-
(hOHHBIA annmapaT. HO Harpyskoi TpaH3u-
cTopa V2' BbIXOLHOIO Kackafa ero ycunm-
Tens 34 CcnyXut LUenb, COCTOALWAAa Wu3
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TenegoHa B2, gno™a V3 u KoHpeHcaTopa
C3 nepsoro anmnapaTa.

Ho 4tobbl npusATens npurnacutb Ans
TeNeOHHOro pasrosopa, Tbl AO/MKEH NO-
[JaTb eMy COOTBETCTBYHOLMIA curHan. Ans
3TOr0 HafO He TO/IbKO BK/IHOUUTL NUTaHWE
YCUINTENSA, HO N HaXKaTb elle KHOmMKy S2
«BbI130B». Npn 3TOM MeXAy KON/IEKTOPOM
TpaH3ncTopa V2 u 6asoin TpaHauctopa VI
BK/IOUNTCA KOHAeHcaTop C4, KOTOopbIiA co-
30aCT MeXJy BbIXOAOM M BXOLOM YCW/N-
TeNA MNOMOXMUTENbHYIO 06paTHYHO CBAAD,
6narogapsi KOTOpOi ycunuTeb npeBpa-
TUTCA B reHepaTop KonebaHuii 3BYKOBOW
YyacToTbl. [Mpn aToM TenepoH B2' BTOpOro
annapara W34acTt [OCTaTO4HO TPOMKMIA
3BYK CpefHeli TOHa/IbHOCTU, MpUriaLlato-
Wwnii NpuaTens K TenedoHy. Yciblwas
3TOT CUTHAJI, MPUATENb JO/MKEH BKIOUUTH
NnWTaHWe CBOEro annapara U HaXaTtb KHor-
Ky S2'. Tenepb B Tene)oHe TBOEro anmnapa-
Ta MOABUTCA OTBETHbIN CUIHAM, NOCAe Yero
MOXHO HayaTb B3aMMHbIi pasrosop.

B0O3MOXHasA KOHCTPYKUMS MUKpOTese-
(hoHHOIA TpybKu (T.e. yCTPOIACTBA, BK/O-
yalollero B cebss MUKPOPOH U  Tene-
(DOHHBIA Kancko/b) 1 Mniata yCUnnTens
annapara nokasaHbl Ha puc. 178. B Kaue-
CTBE MWKPO(OHOB W TeneOHOB UCMO/b-
3yl KancionnM BbICOKOOMHbIX TeneoHOB
TOH-1, TOH-2. TpaH3uCTOpbl, KpOMe
KT315, moryT 6bITb cepuit MIM35-MIM138,
MIM111-MT1113 co ctatnyeckum Koaggu-
LUWEeHTOM repefaym Toka He meHee 50 mnn
M&/IOMOLLHbIE  BbICOKOYACTOTHbIE  Cepuii
KT301, I'T311. Auogbl-ntobbie U3 cepuii
A9 nnm 2. Pesnctopbl-MJIT Ha moLy-
HoCTb pacceaHuns 0,25 nnam 0,5 BT. KoHaeH-
caTopbl MOryT 6bITb /106bLIX TUMNOB BM,
MBM, KI1C.

-MOHTaX MOXET ObITb MeYaTHbIM Wn
HaBeCHbIM.

Kopnyc Tpyobkn ckneii n3 HEeCKONbKNX
C/TIOEB MJIOTHOM Bymaru uam TOHKOMO Kap-
TOHa Ha [EpeBAHHOW 60MBaHKe [Aname-
Tpom 40 mm. Monocy Gymarn uam KapTo-
Ha wWwwupuHoin 140-145 MM HamaTblBaW
NIOTHO Ha 60MBaHKy, CMasblBas Kaxablii
cnoin kneem bd-2. lNocne Toro, Kak Kap-
Kac XOpOLUO MPOCOXHET, CTAHET XXECTKUM,’
3a4NCTVM €ro MesIKOW LUKYpPKOW, a 3aTeMm
nponuTaii Kakum-nnbo nakoMm wamM pac-
nAaBneHHbIA NapamHoOM, YTOObI caenatb
€ro B/laroynopHbIM.

OT TOI1 e 60M1BaHKM OTNWAN ABa KPYX-
Ka TONWMHOM no 20-25 MM U C NMOMOLLIbIO
OTPEe3KOB TO/ICTOV MPOBO/IOKN YKPENW Ha
HUX MUKPOMOHHLIA Bl 1 TenedoHHbIn B2
Kanconu. KpyXku [LO/KHbI MI0THO BXO7
JaTb B TPYOKY W HafeXHO YLepXMBaTbCA



Puc. 178. KOHCTpyKLMs caMofesibHOM MUKpPOTeneoHHOW TpyoKmM

a)

B Hell. Mnaty ycunutens (npeasapuTensHO
COEfMHVB €e C Kancronsmm KHOMKOW, yKpe-
MJEHHOI Ha Kopnyce, N TPEXKUbHbIM Ka-
6eneM, MOYLWMUM K BbIXOAHBLIM pa3bemam
Xl, X2) n 6atapen nutaHus GB1, 06epHu
MO/I0CKOA NOPOSOHa MW MOPUCTOL, pe3u-
HO W BCTaBb B TPY6KY.

baTapeto MOXKHO pa3MecTuUTb B HebOslb-
LU0 MNacTMaccoBOVi KOpobke U yKpenuTb
Ha ee CTeHKax BbIK/IOYaTeNlb MNUTaHUS,
a TaKXe rHe3[0BYI0 U LUTbIPbKOBYHO YacTy
pas3beMoB 4151 NOAKMOYEHUS NMHUN CBA3MN.

BrionHe MOHATHO, YTO YCUNWUTENb, Mpe-
XOe 4eM nnaty pasMecTuTb B TPYOKe,
Hajo MpoBepuTb U HanaauTb. [ns 3TOro
BbIBOAbI Avofa V3 BpEMEHHO 3aMKHY Mpo-
BOJIOYHOW MePeMbIYKON, BKIHOYM MUTaHUe
W cnerka noctyyu nasbuem no MMKpPOKOH-
HOMY Kancro/ito-B  Tene()oHe LO/MKHbI
MPOCNYLUMBATLCA 3BYKW, HarmoMuUHaloLLme
wenykn no 6GapabaHy. 3atem MNo46OpPOM
COnpoTMBeHns pesnctopa R3 ycTaHoBK
Ha KO/IleKTope TpaH3ucTopa V2 Hanpsxe-
HWe oKosio 2 B, a nog6bopom conpoTuBe-
HUA pesucTopa R2-HanpsxeHue Ha Kofi-
nexkTope TpaHsucTopa VI, pasHoe npumep-
HO 3 B. 3mepsas HanpskeHWs, LWyn OTpu-
LlaTeNbHOro BbIBOAA BOSIbTMETPA MOCTOSH-
HOro TOKa COeAMHSsI € 06LWMM NPOBOAHU-
KOM Lenu nutaHua. Ecny 3aTem Haxatb
KHONKY «BbI30B», B TeneoHe YC/bIUNLLb
3BYK CpeAHel TOHa/IbHOCTWU  (4acToToM
okono (000 'y),  CBWMAETENLCTBYHOLLWIA
0 BO36YXXAeHWUN yeunutens. YKenatenbHblii
TOH 3BYKa MOXXHO YCTaHOBMTb MOA60poMm
eMKOCTM KoHfeHcaTopa C4. C yBenuye-

(a) v nnata ycunutensa TeneoHHoro annapata (6)

HMEM eMKOCTM 3TOro KOHZeHcaTopa TOH
3ByKa OYyJeT MOHMXKaTbCH, a C YMeHblLe-
HMEM €eMKOCTW, Haob0poT, MOBbILLIATHCA.

Tak MpoBePSAOT U, ecn Hafo, YCTaHa-
B/IMBAIOT PEKOMEHAYEMblE PEXUMbI pa-
60Tbl TPaH3UCTOPOB YCWUAMTENEA 060UX
TeneOHHbIX annapatoB. [locne 3Toro
MOXHO YZa/MTb MPOBO/IOYHbIE MNepeMbly-
KW, 3aMblKaroLLme Anofpbl, BCTaBUTL NaThl
ycunuteneii B TPyOKuM W, COeAWHMB Tene-
(hOHHbIe annapaTbl Mexay C060i (TOYHO
no cxeme Ha puc. 177), npoBepuTb UX Npu
COBMECTHO paborTe.

Takoii TenegoH, Kak Tbl, HafetChb, fora-
[ancs, MOXHO MWCMofb30BaTb B MUOHEP-
CKOM narepe Ans CBs3W, CKaXeMm, Mexay
MMOHEPCKOV KOMHATOM W CTOMOBOM, B BO-
€HHO-CMOPTMBHOA Urpe «3apHuua» A5
CBA3M Mexzay HabntogatesbHbIMK MyHKTa-
MW. B nonesbix ycnosusx mHorga (korga
3eMN15 BNaXKHas) (yHKLMIO OLHOr0 13 Npo-
BOZOB /IMHUM CBS3 MOXET BbINOMHATL 3e-
mna. Ho npeasapuTenbHO Hafo MpoBe-
PUTb-HaAeXXHa N Oy[eT CBA3b.

Tenepb, npogomkas 6ecedy, NOCBALLEH-
HYI YCUAWUTENsM, NMOroBOPUM O CTabuam-
3aUmmn pexrma paboTbl TPaH3CTOPOB.

CTABUNNSALMA  PEXXUMA  PA-

BOTbl TPAH3NCTOPA

Ycunutenb Nepsoro Wiv BTOPOro BapuaH-
TOB (N0 cxemMam Ha puc. 174), CMOHTUpO-
BaHHbIN 1 HaN@KEHHbIA B MOMeLLeHUH, by-
feT paboTaTb fydllle, YeM Ha ynuue, rae
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OH OK&XeTcs Moj ropsayvMmu nyvamu net-
HEero coniiua unmn 3MMoi Ha mopose. Moyve-
My Tak nonydvaetca? oTomy, 4TO, K CO-
XaIeHNIO, C MOBbLILLEHVEM TemnepaTypbl
pexxmMm paboTbl TPaH3UCTOpa HapyLUaeTcs.
A nepBoOMNpuYMHa TOMY-HeyrnpaB/sieMblii
06paTHbIli TOK Konnektopa lk6o n u3Me-
HEHMe CTaTUYecKoro KosuumeHTa nepe-
[Jaun Toka b213 npy n3mMeHeHUN Temnepa-
Typbl.

B npuHuune TOK 1k60~HE6ObLLION.
Y HW3KOYaCTOTHbIX TepMaHUEBLIX TPaH3u-
CTOPOB Masioli  MOLLHOCTW,  Hanpumep,
3TOT TOK, U3MEPEHHBIA Npy 06paTHOM Ha-
MPSHXKEHUM HA KOJINIEKTOPHOM P-N nepexofe
5B n Temnepatype 20°C, He npesblllaeT
20-30 MKA, a Yy KpemHMeBbIX TpPaH3UCTO-
poB MeHbLle 1 MKA. HO OH 3HauuTenbHO
M3MEHSETCS NPU BO3LelCTBUM Temnepa-
Typbl. C MOBbIWEHNEM TemrepaTypbl Ha
10°C TOK 1lk60 repMaHMeBOro TpaH3UCTO-
pa YBENNYMBAETCA MNPUMEPHO  BABOE,
a KpeMHMeBOro TpaH3nMCcTopa-B 2,5 pasa.
Ecnwn, Hanpumep, npu Temnepatype 20°C
TOK 1k60 repMaHvWeBoro TpaH3ucTopa co-
ctasnset 10 MKA, TO MNpu MNOBbILEHUN
Temnepatypbl fo 60°C oH BO3pacTaer
npvmMepHo A0 160 MKA.

Ho Tok lk60 XapakTepu3yeT CBOWCTBa
TOMbKO KOMMIEKTOPHOrO P-n  Mepexofa.
B peasbHbIX e paboumx yCcnoBusx Hanps-
XEHMEe UCTOYHMKa NUTaHWA OKasblBaeTcs
MPUIOKEHHbIM K ABYM P-n Mepexofam
KOMMIEKTOPHOMY W amMuTTEPHOMY. [lpu
3TOM 00paTHbI TOK KOMMeKTopa Teuer
N 4Yepes IMUTTEPHbI MEepPexod M Kak Obl
ycunuBaeT cam cebs. B pesynbTate 3Haue-
HUE Heynpae/iseMoro, M3MeHsIoLLerocs
nof BO3/ENCTBMEM Temnepatypbl TOKa
YBENIMUMBAETCA B HECKOMbKO pa3. A yem
6onbLUe ero Jons B KOEKTOPHOM TOKe,
Tem HecTabunbHee peXxnm paboTbl TPaH3W-
CTOpa B Pas/IMUHbIX TeMMepaTypHbIX YC/o-
BUAX. YBeNMYeHWe KoahduumeHTa nepepa-
un Toka b213 ¢ Temnepatypoli ycunmsaeT
3TOT 3(hexT.

YTO e nNpu 3TOM NPOUCXOAUT B KacKa-
Je, Hanpumep, Ha TpaH3ucTope VI ycunu-
Tena Nepsoro WAW BTOPOro BapuUaHTOB?
C noBblLLEHVEM TeMMepaTypbl 06LLMIA TOK
KOMJIEKTOPHOM Lieny yBeMYMBaeTCs, Bbl-
3biBas BCe OO/bLUee NafeHne HampsHKeHUs
Ha HarpysouHom pesuctope R3 (cm.
puc. 174). HanpspkeHue e Mexzay Konnek-
TOPOM W 3MUTTEPOM MpU 3TOM YMEHb-
LLIAETCH, YTO NPUBOAUT K MOSBIEHWNIO UCKa-
XKeHWA curHana. MNpy ganbHelwemM noBbl-
LUeHWN TemnepaTypbl Hanps>KeHne Ha Koin-
NIeKTOpe MOXET CTaTb CTOMb MaslbiM, YTO
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TPaH31CTOp BOOGLLE MepecTaHeT ycuau-
BaTb BXOAHOM CUrHa.

YMeHbLUeHNe BANAHMA TeMMNepaTypbl Ha
TOK KO/NEKTOpa BO3MOXHO NM60 MnyTem
MCMOMb30BaHUA B annapaType, nNpefHasHa-
YEHHON Ana paboTbl CO 3HAUMTENbHLIMU
KonebaHWaMK TemnepaTypbl, TPaH3WUCTO-
pOB C OYeHb MasibiM TOKOM lk60° Hampu-
Mep KPeEMHUEBbIX, SIMO0 NPUMEHEHWEM Crie-
LMaNbHbIX Mep, TepMOCTabUIN3NPYIOLLMX
PeXuM TPaH3MUCTOPOB.

OfvH 13 cnocoboB TepMocTabunmsauum
pexumMa paboTbl repMaHWeBOro TpaH3u-
cTopa CTPYKTYpbl p-M-p MoKasaH Ha cxeme
puc. 179,a. 3gecb, Kak BuAWLIb, 6a30BbIl
pe3ucTop Rg MOAK/MOYEH HE K MWHYCOBO-
My TMPOBOAHMKY WCTOYHMKA MWTaHWsa, a
K KONNEKTopy TpaH3ucTopa. YTo 3To
JaeT? C nosbllUeHNemM Temnepatypbl BO3-
pacTaloLwnii KOMNEKTOPHBIA TOK YBENNYM-
BaeT NnafeHune HanpsxeHus Ha Harpyske RH
1 YMEHbLUAET HanpsbkeHne Ha KOMNeKTope.
A Tak Kak 6a3a coeguHeHa (4epe3 pesu-
cTop RQ) C KOMNNEKTOPOM, Ha Hel Toxe
YMEHbLUAETCH OTPULATENIbHOE HanpsXKeHue
CMELLEHMs, YTO B CBOKO O4epefb YMeHb-
lWaeT TOK  Konnektopa.  [lonydaetca
obpaTHas CBsi3b MEXAY BbIXOAHOW 1 BXOA-
HOW LensMM Kackafa-yBenmumsatowmiica
KONEKTOPHBIA TOK YMEHbLUIAET HarpsKe-
HUe Ha 6a3e, YTO aBTOMATMYECKN YMeHb-
LIaeT KOMNEKTOPHbIA TOK. [lpomcxogut
cTabmnmsaums 3afaHHoro pexxkuMa paboTsbl
TpaH3ucTopa.

.Ho Bo Bpems paboTbl TpaH3ucTopa Me-
XAy ero KOMINeKTopom 1 6a30i vepes TOT
Xe pe3uctop Rg BO3HMKaeT oTpuLaTesb-
Hasi obpaTHas CBA3b MO MepeMeHHOMY TO-
Ky, UTO CHWXKaeT obLLee ycuneHne Kackaga.
Takum 06pasom, CTabUIbHOCTbL pexurma
TpaH3ucTopa [JOCTWraeTcs LEeHOW npo-
Urpbllla B ycuneHuu. XXaab, HO NPUXOAUT-
€A MATW Ha 3TV noTepu, YTO6bI MpU U3Me-
HEHWW TemnepaTypbl TpaH3MCTOpa CoXpa-
HUTb HOPMa&/IbHYKO PaboTy ycunuTens.

Puc. 179. YcunutenbHble Kackafbl C TepmMocTa-
6unusaumeid pexxmma paboTbl TPaH3MCTOPOB



CylLecTByeT, OfHaKo, crnocob crabwunu-
3aLmu pexxuMa paboTbl TpaH3MCTopa C He-
CKO/IbKO MEHbLUMMMW TOTEPSIMU B YCWe-
HUA, HO [AOCTWUraeTca 3TO YCNOXKHEeHWeM
Kackaga. Cxema Takoro ycunmTens rnoka-
3aHa Ha puc. 179, 6. Pexum MoKos TpaH3u-
CTOpa Mo MOCTOAHHOMY TOKY W Hanpse-
HUI0 OCTaeTCA TOT Xe: TOK KOJ/IEKTOPHOM
uenu paseH 0,8-1 MA, oTpuLaTesibHOe Ha-
MpsHKeHUe CMeLLeHns Ha 6a3e OTHOCUTESb-
HO amuTTepa pasHo 0,1 B (1,5—14=
=0,1B). Ho pexum YycTaHaBMMBaeTCH
C MOMOLLBIO ABYX [AOMONHUTENbHBIX Pesu-
cTopoB: Rg2 n R3. Pesuctopbl Rg! n Rg?2
06pasytoT genutenb, ¢ NOMOLLbI0 KOTOPO-
ro Ha 6ase NOAAEPKMBAETCA YCTONYMBOE
HampsPKeHre. IMUTTEPHbI pe3ncTop R3
ABNAETCA ANEMEHTOM TepPMOCTabuIM3aLmm.
TepmocTabunmnsaumsa pexxmma TpaH3UCTo-
pa NpoucxoauT cregyrowym obpasom. Mo
Mepe BO3pacTaHWs KO/JIeKTOPHOrO TOKa
noj AeicTBMEM Tenna najeHue' Hanpske-
HUA Ha pe3snctope R3 ysennumsaetca. MNpu
3TOM PasHOCTb HanpsKeHWiA mexxay 6asoi
N 3MUTTEPOM YMeHbLUAETCA, YTO aBTOMa-
TWYECKN CHWXKAET KOMMEKTOPHbIA ToK. Mo-
NyyaeTcs Takaa Xe obpaTHas CBA3b, TOJb-
KO Terepb MeXay 3MuTTepom K 6asoil,
6narogaps KOTOpOl pexuM TpaH3ucTopa
CTabnN3NpyeTCs.

Mpvkpori Bymaroil uav nanbuem KOH-
feHcatop C3, NMOAK/HOYEHHbIA napansiesb-
HO pesucTtopy R3 u, cnegosartenbHo, LYH-
TUpylowwmin ero. Uto Tenepb HamoMuHaeT
Tebe 3aTa cxema? Kackag ¢ TpaH3MCTOpPOM,
BK/IHOYEHHbIM M0 cxemMe OK (3SMWUTTepHBIi
MOBTOPUTENb). 3HAUUT, Mpu paboTe TpaH-
3KcTopa, Koraa Ha pesucrtope R3 npoucxo-
OUT NafieHne HarpsxXeHWs He TOJIbKO no-
CTOSIHHOW, HO WM MEepPeMEHHOI COCTaBNAo-
WMX, MeXAYy 3MUTTEPOM U 6a30il BO3HU-
KaeT 100%-Has oTpuuaTenbHas ob6paTHas
CBA3b MO MepeMeHHOMY HanpsXeHuto, npu
KOTOpOI yCWU/eHne Kackaja MeHblue efu-
HUUBl. HO Tak MOXET CAyuMTbCs NULLb
Torfa, Korga He 6yfeT KoHaeHcatopa C3.
OTOT  KOHJeHcaTop  Co3faeT  napas-
NenbHbIV NyTb, N0 KOTOPOMY, MUHYS pesu-
cTop R3, nAeT nepeMeHHas COCTaBNAOLLAA
KONNIeKTOPHOTO  TOKa,  My/bCUPYHOLLErO
C YacTOTON YCWUIMBAEMOrO CUTHaa, U OT-
puuatenbHas obpaTHas CBA3b He BO3HU-
KaeT. EMKOCTb 3TOro KoHAeHcartopa [OfI-
XHa ObITb Takoi, 4TOObl He OKasbiBaTb
CKONbKO-HUBYb 3aMEeTHOro COMnpoTMBIe-
HWA CaMbIM HMW3LLUMM 4acToTaMm YCunvBae-
MOro CuUrHana. B Kackage ycuneHus 3ByKo-
BO 4aCTOTbl 3TOMY TPeOOBAHMIO MOXET
0TBeYaTb 3MEKTPO/IMTUYECKUIA KOHAEHca-
TOp eMKOoCTbio 10-20 MK®.

Ycunnutenb ¢ Takoi CUCTEMOR CTabwnm-
3aUMn pexxvma TpaH3ucTopa MNpakTUYecku
He YyBCTBWTENEH K KonebaHuaMm Temnepa-
TYpbl 1, KPOMe TOFO, YTO He MeHee BaXHO,
K CMeHe TpaH3MCTOPOB.

Bo Bcex nu cny4vasx WUMEHHO Tak che-
fyeT CcTabunmavposatb pexum paboTbl
TpaH3ucrtopa? PeT, koHeyHo. Beab Bce 3a-
BUCUT OT TOTO, AN KaKOWN Lenun npegHas-
HauaeTca ycunutens. Ecan yeunutens 6y-
[eT paboTaTb TONbKO B AOMALUHWX YCO0-
BUAX, 4e nepenaj TemnepaTyp HesHauw-
Te/bHbIW, XXeCTKas TepMocTabuimsaums He
o6asatenbHa. A ecnin Tbl cobupaelubcst
CTPOUTb YCWANTENb WA MPUEMHMK, KO-
TOpbIi 6bl YCTOWYMBO paboTan u Aoma,
M Ha ynuue, TO, KOHEYHO, Hafo CTabunmsm-
pOBaTb PEXWM TPaH3UCTOPOB, AaXe ec/u
YCTPOICTBO MPUAETCA YCOXHATL AOMON-
HUTEMbHLIMW JeTansaMu.

OBYXTAKTHbIN
MOLLHOCTW

PacckasbiBas B Havane 3Toli 6ecedbl O Ha-
3HAYEeHNN KackafloB yCWAWUTens, 4, Kak Obl
3aberas Bnepef, ckasas, YTO B BbIXOAHbLIX
Kackafjax, SABNAOWMXCA  YCUNUTENAMM
MOLLHOCTM, PafuosIobUTENN UCMONb3YIOT
TaKue e Ma/IOMOLLHbIe TPaH3UCTOPbI, Kak
N B KacKagax yCWneHuUs HanpsxeHus. Y Te-
64 TOrga,, ecTecTBEHHO, MOT BO3HWKHYTb,
a MOXeT 6bITb BO3HMKaN BOMPOC: Kak ¥o
pgocturaetcs? OTBevatd Ha Hero ceifvac.
Takvie Kackafbl Ha3blBalOT [BYXTaKTHbI-
MW YCUIIMTENSMU MOLLIHOCTU. T1puyem oHu
MOryT ObITb TpaHCOPMATOPHLIMU, T.e.
C MCNOMb30BaHMEM B HUX TpaHcdopmaTo-
poB, nnm 6ecTpaHchopmMaTopHbIMU.
B TBOVIX KOHCTPYKLUMAX OYayT NPUMEHEHbI
06e pasHOBWAHOCTUN [BYXTaKTHOIO YCWU/N-
Tens KonebaHMin 3ByKOBOM 4acToTbl. Pas-
6epemcs B npuHUune nx padoTbl.
YnpoweHHaa  cxemMa  [ABYXTaKTHOro
TpaHChOPMaTOPHOro Kackafa YCuieHus
MOLLIHOCTM W rpadmkun, WAMOCTPUPYIOLLMe
ero paboTty, npueefeHbl Ha puc. 180.
B HeM, Kak BuaWLLb, ABa TpaHcopmaropa
W ABa TpaHsucTopa. TpaHcgopmarop T1
MEXXKACKALHbI/, CBA3bIBAIOLLMA MPEfOKO-
HEeUHbIli Kackaf, CO BXOLOM YCUWUTENs
MOLLIHOCTK, a TpaHcdopmatop T2—BbIXosa-
HOI. TpaH3ncTopbl VI 1 V2 BKAKOYEHbI NO
cxeme O3. VIX amMuTTepbl, KaK WU CpeaHuii
BbIBOZ, BTOPUYHON OOGMOTKM MeXKacKa-
HOro TpaHcopmarTopa, «3a3eM/IeHbI»—
COefVHeHbl C OOWMM MPOBOAHWKOM WUC-
TOYHMKA NUTaHMa mun. OTpuuaTenbHoe
HanpsHKeHVe MUTaHWs Ha  KOJJIEKTOPbI
TPaH3MCTOPOB MOAAETCH Yepe3 MepBUYHYIO
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Puc. 180. [IpyxTakTHHil TpaHchopMaTOpHEI
YCHJIMTENb MOIIHOCTH M rpadHkH, MILIIOCTPH-
pyioniue ero paboty

2

oOMOTKY BHIXOOHOro TpaHchopMaTopa
T2: ra xonaekTop TpaH3ucTopa V1-uepes
ceknmio 15, Ha KoJmekTOp TpaH3ucCTOpa
V2-yepe3 cexmmio lg. Kaxnmeiii Tpansu-
CTOp ¥ OTHOCSIILIMECS K HEMY CEKIMH BTO--
pudHOM OOMOTKHM MEXKACKAIHOrO TPaHC-
¢dopmaTopa ¥ mepBHYHOM OOMOTKH BHIXOA-
HOoro TpaHchopMaTopa HpPEACTABISIOT
oObiuHbIl, yke 3HaKkoMeii Tebe onmHO-
TakTHBIE ycwiuTens. B 3TOM HETpyAHO
ybenuThCs, €CIH NpPHKPHITE JIICTKOM Oy-
Mard OJIHO M3 TAKHX IUleY Kackala. Bme-
CTe Xe OHM OOpa3yloT IBYXTAKTHHI ycH-
JIMTENIb MOUIHOCTH.

CymHocTs paboTHl ABYXTaKTHOIO YCH-
JIATENA 3aKimodaercd B caeyioweM. Kone-
Ganus 3BykoBOH uacTothl (rpaduka Ha
puc. 180) ¢ mpeoxoHeyHOro Kackaja Io-
Jarotcs Ha 6a3npl 060UX TPaH3UCTOPOB TaK,
YTO HANPSXKEHHS HAa HHX H3MEHSIOTCA

B 000l MOMEHT BpEMEHH B MPOTHBOIIO-

JIOXHHIX HalpaBJIEHUSX, T.€. B poTuBO(a-
3e. Ilpu 3ToM TpaH3ucTopsl paboTaroT Mo-
oYepeHO, Ha [(Ba TakTa 3a KaXIbii
NIEPHOA MOJBOJMMOIO K HUM HAIIPIKECHHS.
Korna, manpumep, Ha Ga3se TpaH3ucTOpa
V1 oTpunarensHas NOJIYBONHA, OH OTKPHI-
BAETCA M ¥epe3 CeKumio 1, mepBHIHON 00-
MOTKHM BBIXoAHOro TpaHchopMaropa HAET
TOK TOJBKO 3TOrO TpaH3HMcTOpa (rpadux
6). B 310 Bpemsa TpaH3KCTOp V2 3aKphIT,
Tax Kak Ha erq 6ase mosoXxurenbHas Mo-
JIyBONHA Hampsbkenus. B caenyrommu#t mo-
JiynepHon, Hao60poT, MOJIOXHUTETbHAS TIO-
syBonHa Oymer Ha ©a3e TpamsucTopa V1,
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a orpunareabHas—-Ha ©Ga3ze TpaH3ECTOpa
V2. Teneps OTKphIBaeTCA TpPaH3UCTOp V2
u Yepe3 CekuMio lg mepBuuHOl OOMOTKH
BLIXOAHOro TpanchopMaropa UIET TOK €ro
xonnexkTopa (rpadux B), a ;{)aﬂsncmp Vi,
3aKpBIBaACh, «OTABIXaeT». M1 Tak npu ka-
XKJOM nepuoJie 3BYKOBHX Kosicbanuit, non-
BOOHMBIX K ycwHTeto. B o6MoTre TpaHCc-
dbopmaTopa KosnEKTOpHBIE TOKM obomx
TPaH3UCTOpOB cymmupyrotca (rpadux r),
B pe3yJibTaTe Ha BHXOJI€ YCHIHTENA IOJIy-
qajoTcs Gojiee MOIIHEIE 3NEKTPHYCCKHE KO-
nebanns 3ByxoBol 4acTOThl, YeM B OOBI4-
HOM OJHOTAKTHOM ycwiurene. Junammde-
cKas roJioBKa B, NOOKIIOYEeHHAas KO BTO-
puanolt obmotke TpaHGhopMaTOpa, npe-
obpasyer ux B 3BYK.

Teneps, noas3ysach cxeMoit Ha puc. 181,
pazbepemcas B npuunune paborn Ge-
cTpaschOopMATOPHOTO YCHIMTENS MOLHO-
cTH. 34eck TaKke [Ba TpaH3MCTOpa, HO
OHM pa3HOM CTPYKTYpBI: TPAH3HUCTOD
V1-p-n-p, Tpausucrop V2-n-p-n. Ilo mo-
CTOSHHOMY TOKY TP&H3HCTOPBI BKJIFOYEHBI
MOCIe0OBATENIbHO, 06pasys Kak Onl menu-
TeJib HANPSAKCHUS NUTAIOWIETO UX MCTOY-
HHKa NoOCTOAHHOTO TOKa. Ilpu 3TOoM Ha
KOJUIEKTOpe TpaHsucTopa V1 OTHOCHTEND-
HO CppnHeH TOUKH MEXIy HHMH, HalbiBae-
MO# TOUKOM CHMMETpHH, CO3AETCA OTpH-
UATENILHOES HANPSIKEHHE, PABHOE NOJIOBHHE
HAMPAXEHHS MCTOYHWKA IMTAHHA, a Ha
KOJUIEKTOpe TpaH3McTopa V2-—IojoXKu-
TEJILHOE, U TakKkxke paBHOC IOJIOBHHC Ha-
upsxeHus UCTOYHEKA nuranus Uyg.
Hunamuveckas ronoBKka B  BrIIOYeHa
B SMHTTEpHBIE LIENH TPAH3HOTOPOB: MUIA
Tpansucropa V1-uepe3 koHzencatop C2,
Ui TpaH3ucTopa V2—vepe3 KOHJAEHCATOP
C1. Taxum obpaszoM, TPaH3UCTOPH MO
NMEPEMEHHOMY TOKY BKJIOYEHBI IO CXEME
OK (3MHUTTepHLIMH NOBTOPMTEIIAMHA) U pa-
GoraioT Ha omHy oOmly:o Harpysky-ro-
JoBKy B.

el
Puc. 181.  [JipyxtaxktHmii  GectpaHchopmi-

TOPHLIA YCHJIHTEIb MOHIHOCTH



Ha 6a3ax 060Mx TpaH3UCTOPOB YCUNU-
Tensa feliCTBYeT OAMHAKOBOE MO 3HAUEHUHO
M 4YacTOTe MEepeMEHHOe HampsbkeHue, Mo-
cTynatoliee OT NPefOKOHEYHOro Kackaja.
A TaK KaK TpPaH3WUCTOpbl pasHON CTPykK-
Typbl, TO 1 paboTatoT OHM NOOYepesHo, Ha
[iBa TakTa: Mpv OTpuUaTenbHOW Monyson-
He HanpsXKeHWs OTKPbIBAETCH  TOMbKO
TpaHsuctop VI v B uenu rososka B-KOH-
feHcatop C2 nosBNSETCS MMMY/bC KOJI-
NIEKTOPHOTO TOKa (Ha puc. 180-rpacuk 6),
a Npy NONOXUTENbHOW MONYBOJSIHE OTKPbI-
BAeTCA TONIbKO TpaH3ucTop V2 u B uenu
rosnoBka-koHgeHcatop Cl  nossnsetca
UMMY/NbC  KOMNIEKTOPHOIO  TOKa  3TOro
TpaH3uctopa (Ha puc. 180-rpadwmk B). Ta-
KM 06pasom, 4epes rofioBKy TeyeT CyM-
MapHbI TOK TPaH3MCTOPOB (rpaduk r Ha
puc. 180), npeAcTaBNAKOLWMIA CO6OR ycu-
NeHHble MO MOLHOCTM KonebaHWs 3BYKO-
BOW 4acTOTbl, KOTOpble OHa MnpeobpasyeT
B 3BYKOBble KonebaHus. lMpakTuyeckn no-
NyyaeTcs TOT e 3PGeKT, YTO U B yCuu-
Tene ¢ TpaHcopmaropamu, Ho, 6narofa-
ps MCMOMb30BaHNIO TPAH3UCTOPOB Pa3HOW
CTPYKTYpbl, oTnagaet Hago6HOCTb
B YCTPOWCTBe A/19 mojaum Ha 6asbl TpaH-
3MCTOPOB CUrHana B MpoTuBodase.

Tbl, yBEpeH, 3aMeTWN OAHO NPOTUBOpe-
une B MOeM O06bsCHeHUM paboTbl ABYX-
TaKTHbIX YCUAUTENEA MOLLHOCTMK: Ha 6asbl
TPaH3M1CTOPOB He MO4AaBa/IMCh HaNPSHXKEHMA
cmMeLeHns. Tol mpaB, HO 0C060I OLMOKM
34ecb HeT. [leno B TOM, YTO TPaH3UCTOpbI
[BYXTaKTHOrO Kackaga MoOryT pa6oTatb
0e3 Haya/IbHOro HampsXXEHUS CMELLEHNS.
Ho Torga B ycuivBaemMoOM CuUrHane mno-
ABMAIOTCA WMCKKEHUA TWMa «CTYMeHbKa»,
0COGEHHO CW/IbHO Oulylaemble Mpu cna-
60M BXOAHOM curHane. CTyneHbKOW e nx
Ha3blBalOT MOTOMY, YTO Ha OCLMAIOrpam-
Me CUHYCOMAIbHOTO CUrHa/1a OHWU UMEKOT
cTyneHyatyto opmy (puc. 182). Hanbonee
MPOCTOI CMoco6 YCTpaHeHWs Takux McKa-
XeHuli-nogaya Ha 6as3bl TPaH3MCTOPOB
HaNPsXKEHU CMELLEeHNs, YTO M AenatoT Ha
npakTuke.

Tenepb, Mpexge YeM HayaTb pPasrosop
06 ycunutenax, obecneumsaroLLMX FPOM-
Koe 3BYKOBOCMPOW3BEAEHME, XO4Yy MNO3Ha-
KOMUTbL Tebs C HeKOTOpbIMM MapamMeTpa-
MU, XapakTepusylowumu ycuamTens 34.

MAPAMETPbLI YCWTATENA 34

O kayectBe K npurogHoOCTn  yCUNNTENA
ana TexX UNn WHbIX uenen Cyadat rno He-
CKO/MIbKMM napameTpam, Hanbosniee BaXKHbl-
MW N3 KOTOPbIX MOXHO CYUTaTb TPWU:. Bbl-
X04Has MOLHOCTL  PBbiX, YyBCTBUTE b~

22-202

Puc. 182. NckaxxeHnsa Tuna

«CTYMNeHbKay, KoTopble
MOXHO YyBWAETb Ha 3KpaHe
ocumnnorpaga

wlmynensna®

HOCTb W 4acTOTHas XapakTepucTuka. 3TO
Te OCHOBHble MapameTpbl, KOTOpble Tbl
[O/MKEeH 3HaTb U pa3bupaTbCs B HUX.
BbIxogHas MOLLHOCTb-3TO MOLLHOCTb
3NEKTPUYECKMX KonebaHuii 3BYKOBO 4a-'
CTOThbI, BbIPXXEHHAsA B BaTTaxX WinM B MW-
nmBatTax, KOTOPYHO YCUUTENb OTAAET Ha-
rpy3ke-o6bI4HO AMHAMUYECKON rONoBKe
NnpsMoro m3nyyeHus. B cooTBeTCTBMM
C yCTaHoB/1IeHHbIMU HopMmamy (TOCT) pas-
NN4arT HOMUHaNbHYHO PHOM n  makcu-
Ma/lbHYH0 MOLHOCTN PTax- HomMuHanbHo
Ha3bIBAlOT TaKyl MOLLHOCTb, MpU KOTO-
pOii Tak HasblBaeMble' HE/IMHENHbIE WNCKa-
XXEHWNs BbIXOLHOrO CUrHana, BHOCKMbIE
ycunuTenem, He npesbiwatoT 3-5% no ot-
HOLLIEHUIO K HEeWCKaXeHHOMY curHany. o
Mepe [Aa/bHelillero MOBbILEHUS MOLLHO-
CTU HefMHelNHble WCKaXXEHWUS BbIXOZHOMO
cuUrHana ysenuumealotca. Ty MOLLHOCTb,
MpU KOTOPOW MCKaXKeHWst gocTuratoT 10%,
Ha3blBatOT MakCUMabHOW. Makcumanb-
Hafd BbIXO4HaA MOLLHOCTb MOXET ObITb
B 5-10 pa3 60/bLUe HOMWHA/IBHOM, HO MpW
Heli Jake Ha CMyX 3aMeTHbl 4 UCKKEHNS.
PacckasbiBad 06 ycwauTensax B 3TOM
n apyrux 6ecefax, f, Kak npaswno, 6yay
YKa3blBaTb WX YCPefHEeHHble BbIXOAHbIE
MOLLIHOCTM W Ha3blBaTb WX MPOCTO Bbl-
XOAHbIMA MOLLHOCTAMU.
4yBCTBUTE/NBHOCTLIO  YCUINTENSA  Ha3bl-
BAlOT HanpshkeHWe curHana 3BYKOBOW Ya-
CTOThbI, BbIpaXXeHHOe B BOSIbTaX WAN MWUJI-
NMBOMbTax, KOTOPOe HaAo nojaTtb Ha ero
BXO[, UTOObl MOLLHOCTb Ha Harpyske [o-
CTUINa HOMWHANbHOW. 4eM MeHbLUe 3TO
HarpsbkeHue, TeM, eCTeCTBEHHO, Jlyulle
YyBCTBUTENIbHOCTb yeunutens. Ans npume-
pa CKaXy: YyBCTBUTENIbHOCTb MOAAB/AO-
Lero 60/bLIMHCTBA NIOBUTENBCKUX 1 MPO-
MbILL/IEHHbIX  YCWAuTeneld,  npefgHasHa-
YaembIX A7 BOCMPOW3BEfEeHUA rpamsanm-
cu, paBHa 100-200 MB (npumepHO Takoe
HanpsKeHve pas3BMBaeT Mbe3oKepamuye-
CKWMA 3BYKOCHMMATENb), YYyBCTBUTE/IbHOCTb
ycunutenein, pabotalowmx OT MUKPOO-
HOB, cocTaenfeT 1-2 mMB.
4aCTOTHYHO XapaKTepucTuKy (Wnu nono-
Cy paboumx YacTOT YCUINTENS) BblpaxatoT
rpauyeckn rOpM3OHTa/IbHON, HECKO/bKO
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NCKPWB/IEHHON /IMHWEW, MOKa3blBatoLLEi
3aBYCMMOCTb HanPAXeHUs BLIXOAHOIO CUr-
Hana UBbIX OT ero 4acToTbl Npu Heu3MeH-
HOM BXOZHOM HanpshkeHun UBX. [eno
B TOM, 4TO NOOOWA ycunuTenb Mo pagy
MPUYMH HEOAMHAKOBO YCWU/IMBAET CUTHa/bI
pasHbIX YyacToT. Kak npaswo, Xy>e BCero
YCUNMBAKOTCA KONebaHWsA CambIX HU3LLNX
M CamblX BbICLUMX YacTOT 3BYKOBOIO Aua-
nasoHa. oatomy MHWMM-YaCTOTHbIE Xa-
PaKTepPUCTUKU yeunuteneli-HepaBHo-
MepHbl M 0643aTeflbHO WMEKT  cnagbl
(3aBanbl) Mo Kpasm. KonebaHus KpainHmx
HU3LUX W BbICLUMX YacTOT, YCWJIEHME KO-
TOPbIX MO CPaBHEHUK C KonebaHWsaMK
cpefHux vactot (800-1000 N'y) nagaet go
30%, cunTaroT rpaHuULamMm rosockbl YacTtoT
ycunutens. lonoca 4actoT ycunuTtenei,
MpefHasHavyeHHbIX [ BOCMPOW3BEAEHUS
rpamsanucu, Moxet 6biTb oT 20 'y go
20-30 kl'W, ycunuTenein ceTeBbiX pagmoBe-
waresnibHblX NpUeMHUKOB-oT 60 'L Ao
10kly, a ycmnuteneid ManorabapuTHbIX
TPaH3UCTOPHLIX  MPUEMHWKOB -MPUMEPHO
oT 200 Ny go 3-4 kly,.

Ana nsmepeHUs OCHOBHBLIX NapamMeTpoB
ycunuTeneil Hy>XxHbl reHepaTop KonebaHwuii
3BYKOBOI 4aCTOTbl, BOMLTMETP MepeMeH-
HOIO HarpsbkeHus, ocuunnorpad U Heko-
TOpble ApYrve n3MepuTenbHble Mpuéopbl.
OHw ecTb B paguonaboparopusx [BopLos
n JOMOB NMOHEPOB U LUKO/bHUKOB, CTaH-
LA 1 KNyBOB HOHbIX TEXHWKOB, B CMOPTUB-
HO-TexHUYeckmx knybax AJOCAA®, kyga
Thl, €C/IN 3aX04ellb, MOXellb 06paTUTLCA
C Npocb6oil M3MepuTb NapameTpbl CKOH-
CTPYUPOBAHHOIO YCUIUTENS.

Mepexoxy K npakTuke. Pacckaxy 0 Tpex
yennutensx 34.

Vi-v4 MN39-MN42

YCUNUTENb 34 C MOBbLILWEHHOW
BbIXO4HOU

MOLLIHOCTbIO

Cpa3sy e cenato OroBopKy: X0Ts ceiivac
M nougeT pasrosop 06 ycunutene 34 ons
BOCMPOU3BEEHMNSA rpam3anuci, OH C TakuUm
e YCMexoM MOXEeT CTaTb COCTaBHOM
YacTbi0 MasiorabapuTHOro TPaH31CTOPHO-
ro paguornpremMHuKa.

MpuHUMNManbHas cxema YCUnuTens rno-
KasaHa Ha puc. 183. Ero BbIxogHas MOLL-
HOCTb-OKONO 150 MBT,  4yyBCTBUTE/b-
HOCTb-He Xyxe 150 mB. MoLLHOCTb, KO-
HeYyHo, HeboNbLLIAsA, HO OHa BCe Xe obecre-
YWUT [JOCTATOYHO FPOMKOE BOCMpPOW3Befe-
HWe rpamsanucu. INuTaTtb YCunuTeNlb MOX-
HO OT WCTOYHMKA HanpskeHuem 9-12 B,
COCTaBNEHHOTO W3 [BYX-Tpex 6atapeii
3336/1, v OT 3MEKTPOCETU Yepes Bbinps-
muTenb. CpefgHuii  TOK, NOTpe6nsemblit
ycunuTenem OT WCTOYHWMKa MNUTaHWUA, He
npesbiwaet 40 MA.

Pa3bepemMcs, 4TO B 3TOM ycuiuTtene Te-
6e yXe 3HaKOMO, a UTO elle HeT. HayHem
co Bx0Aa. CurHan 3BYyKOBOM 4acTOTbl OT
NMbe3oKepaMnyeckoro 3ByKOCHWMaTens Bl
MoCTynaeT Ha MnepeMeHHbIA pesuctop R1,
a C ero ABwkka-Ha 6asy TpaH3ucTopa
MepBoro Kackaga uepe3 KoHzeHcatop Cl
1 pesnctop R2. MepemeHHbI pesncTop R1
BbIMOHAET (PYHKUMIO Perynsaropa rpomMko-
CTW: NpW MepemMeLleHnn aBUKKa Beepx (Mo
cxeme) Ha 6a3y TpaH3aucTopa VI nopaetcs
BCe OO0/blLUEe HanpsXKeHWe CUrHama, rpom-
KOCTb yBenmumBaetca. Korga e [ABMXKOK
HaxoAuTCsA B KpaliHeM HMKHEM (MO CXeme)
nosoxeHnn, 6asoBas Lienb Mo NnepemeHHo-
My TOKY OKa3blBaeTCA 3aMKHYTOW Ha 06-
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Puc. 183. Cxema ycunutena 34
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LM NPOBOAHMK LENU NUTaHUS YCUNWUTENs
W CUrHaN OT 3BYKOCHMMATENs Ha TpaH3u-
CTOpP He MOCTYyMaeT-3ByKa HeT. Pe3nuctop
R2-scnomoratenbHbliA  anemMeHT.  OH
YCTpaHAeT XapakTepHoe 419 Mbe3oKepamu-
YECKOro 3BYKOCHMMATeNs «LiuneHue». Ho
B MPUHLMME 3TOr0 KOPPEKTMPYIOLLEro pe-
31CTOpa MOXET U He ObiTb BO BXOAHOW
Lienw.

[na nbe3okepamMnyeckoro 3BYKOCHMMa-
Tens BXOAHOe COMPOTWMB/IEHUE YCWUUTENS
[LO/HKHO ObITb BO3MOXHO 60/blUMM. [1o-
aTomy TpaH3ucTop VI nepsoro kKackaga
BK/tOYeH no cxeme OK. CmelleHMe Ha ero
6a3y nopgaetca vepes pesuctop R3. Hanps-
YKEHWe CUrHana c Harpy3oyHoro pesucropa
R4 aToro kackaga 4epes kKoHgeHcatop C2
nmocTynaeT Ha 6a3y TpaH3ucTopa V2,
BK/IIOYEHHOrO no cxeme O3. 3Ta 4acTb
ycunuTens Tebe yXxe 3HaKoMa, Tak KakK oHa
B OCHOBHOM $B/SIETCA MOBTOPEHMEM MpPO-
CTOr0 [ABYXKackafHoOro ycunurens. PasHu-
Lia TOMbKO B Crocobe BK/OYEHUS NepBoro
TpaH3ucTopa. A TPeTuid, BbIXOAHON Kackaf
ABNAETCA  [BYXTaKTHbIM  TpaHcdopma-
TOPHbLIM YCWUIUTENIEM MOLLHOCTH, C MPWH-
LMMOM PaboTbl KOTOPOro A MO3HAKOMMU/I
Tebs B 3TOW Gecepe.

[BYXTaKTHbI peXxxuM paboTbl TpaH3u-
CTOPOB BbLIXOAHOIO Kackaja 3ajaeT BTO-
PO Kackaf ycunuTens Ha TpaH3ucTope
V2. B KOMNEKTOPHYIO LieMnb 3TOr0 TPaH3u-
cTopa BK/IOYEHa MepBMYHAd OOMOTKa
MeXKackafiHoro  TpaHcopmatopa  T1,
BTOPMYHAA 0OMOTKa KOTOPOro, Kak 1 rnep-
BMYHas 06MOTKA BbIXOAHOMO TpaHchopMa-
Topa T2, MeeT OTBOZ OT CepefuHbl. Ye-
pe3 3TOT OTBO4 W CeKuWn BTOPUYHOW
06MOTKM Ha 6a3bl TpaH3ucTopos V3 u V4
nopaetca ¢ genutens R6, R7 HanpsXeHue
cMelLeHus. Pesuctop R8 TepmocTabunmnsu-
pyeT pexum paboTbl TPaH3WUCTOPOB BbI-
XOfIHOro Kackafga. B coctosaHun mnokos
TpaHsuctopbl V3 1 V4 npakTuyeckun 3a-
KpbITbl. KOrga >ke Ha BbIXofe NnpefoKoHey-
HOr0 Kackafa MosiBNseTcsA CUrHas, Ha 6asbl
TPaH31CTOPOB BbLIXOAHOIO Kackaja Mo-
AaeTcs B NPOTUBO(A3e HanpsKeHue 3BYKO-
BOM 4acTOTbl, UHAYLMPYEMOE BO BTOPMY-
HOW 0BMOTKeE TpaHcbpmatopa T1. 3T0
n obecneusBaeT BbIXOAHOMY  Kackady
[BYXTaKTHbI PeXuM paboTbl.

Kackag ycunutens, ¢ NOMOLLbHO KOTO-
poro Ha BbIXOAHbIE TPaH3MCTOPbI MOAAET-
CA Hanps>keHue B npoTuBO(ha3e, T.e. CO
casurom a3 Ha 180°, Ha3blBatOT (Pa3omH-
BEPCHbIM KacKaZioM. 3HauuT, B HalLeM YCu-
Tene Kackag Ha TpaH3uictope V2
ABNAeTCS (Ha30MHBEPCHbIM, T.e. (ha30MoBo-
pavnBaroLLM.

12

A KakoBbl (yHKUMKM KoHpaeHcaTopos C3
n C4? KongeHcatop C3, MOAK/HOYEHHBIN
napannensHO NepPBUYHON 06MOTKY BbIXO[-
HOro TpaHcdopmaropa, CpesaeT BbiCLUME
YaCTOTbl 3BYKOBOTO [uvarnasoHa, NpeaoT-
Bpawas TeM caMbiM CamoBO30YXAeHue
YCUNUTena--aBfeHne, nposBnsioLlee cebs
CBMCTOM wnu wymom. ogbupas eMKoCTb
3TOro KOHfeHcatopa, MOXHO, Kpome TOro,
OMbITHBIM MyTEM YCTaHOBUTb Han6osee
NpuATHbIA Tembp 3Byka. KoHpgeHcaTtop C4
LYHTUPYET UCTOYHWK MWUTAHWA MO Mepe-
MEHHOMY TOKY-MpOMNycKaeT u4epe3 cebs
MepeMeHHyI0 COCTaB/AIOLLYIO YCW/MBae-
MO0 CWUrHasia, MUHYS MCTOYHWK MUTaHWS.
Ero ponb 0CO6EHHO CKasbIBAETCs K KOHLY
paspsaky nuTaloweli H6atapeun, Korga ee
BHYTPeHHee COMPOTMB/IEHNE YBENUYMBAET-
cd. W ecnm aToro KoHgeHcatopa He Oyzer,
TO MeXAy Kackafamu yepes 06LMiA NCTOY-
HIK MUTaHWA MOXET BO3HUKHYTb Hepery-
nvpyemass  MofiokuTenbHasg — obpaTtHas
CBA3b, 13-3a YEro YCUIMTE/b MOXET CaMo-
BO36y,£l,I/ITbCF| npeBpallaTbCsl B reHepaTop
KonebaHuii 3ByKOBOI YacToTbl. Ecnn ycu-
NTENb NUTATb OT BLINPAMUTENS, TO KOH-
JeHcatop C4 He HyeH.

MpucTynait K KOHCTPYMPOBaHUIO yCUnu-
Tend. Ho cHauana ero fetaim CMOHTUpPYiA
Ha MakeTHOW naHenu. A Korfa noAroHuLLb
PeXMMbl TPaH3UCTOPOB N UCMbITaeLlb YCu-
nuTens B paboTe, Torga MOXHO OygaeT
MepeHecTV AeTain Ha MOCTOSIHHYHO nnaty
U3 TeTMHakca Wnn TekctoiuTa. [aHHble
Pe3nCTOPOB, KOHAEHCATOPOB M PEKOMEH-
Ayemble TPaH3NUCTOPbl YKasaHbl Ha NpUH-
UMNManbHOM cxeme ycunutens. ConpoTtu-
B/IEHUs pe3ncTopoB R7 n R8 0603HaYeHbI
B OMax (He nepenyTai ¢ Kunoomamm). Bo-
06LLe >Xe COMPOTUB/IEHNS Pe3nCTOPOB MO-
ryT 6biTb Ha 15-20% 6onblue WM MeHb-
LUe, YeM yKa3aHHble Ha CXeme. DNeKTponu-
TU4Yeckne KoHgeHcatopbsl C2 n C4-tuna
K50-3, K50-1 wnn K50-6.

CTaTnyeckmin - KO3PMULMEHT nepegaym
ToKa b213 TpaH3nctopos VI u V2 He me-
Hee 50-60, TpaH3ncTtopos V3 n V4-He me-
Hee 30. XKenatenbHO, 4YTOBbI TPAH3UCTOPbI
V3 1 V4 6biliM ¢ OANHAKOBLIMWA WX BO3-
MOXHO 6M3KUMKN KO3(PULMeHTaMn b213
1 06paTHbIMU TOKamu KONNekTopoB lreo-
Takyto napy TpaH3WUCTOPOB A/1sl BbIXOAHO-
ro Kackaga noabupali ¢ NMOMOLLbIO WCMbl-
TaTend TPaH3MCTOpPOB. B nepBom Kackage
KenaTesbHO  MCMo/b30BaTh  MasioWwyMms-
LA TPaH3MCTOP-HN3KOYACTOTHbIN
MI396, MI27A, MrI128 vnu Bbicokoua-
CTOTHbIA [T308B.

JvHamnyeckan ronoska B2 MoLHOCTbIO
0,25-0,5 BT €O 3BYKOBOI KaTyLUKO CO-
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NPOTUB/IEHNEM 6-8 Om, Hanpumep
0,5I'a-21. TpaHchopmaTopsl T1 1 T2 mo-
ryT GbiTb FOTOBLIMU WM CaMOZLENbHbIMU.
W3 roToBbix NogongyT TpaHCchopMaTopsbl,
npefHasHayeHHble A9 MepeHOCHbIX TpaH-
3UCTOPHBIX MPUEMHUKOB C [ABYXTaKTHbIM
BbIXOHbIM KackafloM, Hanpuwvep ans npu-

eMHUKoB «Cenra», «Cokon». AHano-
rM4YHble TpaHChOpPMaTopbl eCTb B Habopax
[JeTaned AN WU3rOTOBMIEHWA  TPaH3u-

CTOPHbIX MPUEMHWKOB, Ife UX COKpaLleHHOo
HasblBaloT: TC-TpaHcopmaTop corna-
cytowmini (B Hawem ycunutene T1)
1 TB-TpaHcopmaTop BbIXO4HOW (B Ha-
weM ycunutene T2).

[na  camofieNbHbIX  TpaHCc(opmMaTopoB
HY>XHbl MarHMTOMNpPOBOAbI MOLIAABI Ce-
yeHusa 0,6-0,8 cm2, Hanpumep, 13 NIacTUH
LLI8; TonwmHa Habopos 0,8—1 cm. MepBuy-
Haa 0OMOTKa MeXKacKafHOoro TpaHcdop-
mMatopa T1 gomkHa cogepxats 2200 BUT-
koB nposoga [13B-1 0,1-0,12, BTOpWY-
HadA-520 BUTKOB Takoro e npoBoda
C OTBOAOM OT cepeAuHbl (260 + 260 BUT-
koB). [lepBuyHas O6GMOTKA BbIXOAHOIO
TpaHcopmaropa T2 mMoxeT umetb 800
BUTKOB nposoga [13B-1 0,1-0,12 ¢ oTBO-
[oM OT cepefuHbl (400 + 400 BWTKOB),
a sTopuyHaa —100 sutkos 3B-1 0.25-0,3.
Korga TpaHcdopmatopbl 6yayT roTOBbl,
npoBepb UX O6MOTKM OMMETPOM-HET /n
00pbIBOB W/IN COEAVHEHWIA MeXLy 0OMOT-
Kamu.

Mpexze yemM MOAKIOYUTL 3BYKOCHMMa-
Teflb KO BXOAY YCWIUTENd, MpoBepb C Mo-
MOLLIbIO  MUSIIMAMINepPMeTpa TOKU  MOKOS
KONNEKTOPHbIX Lieneil TpaH3ncTopos. U ec-
/I OHW 3HAYUTENIbHO OTINYAKOTCA OT TO-
KOB, YKa3aHHbIX Ha MPUHLMMNWAILHON Cxe-
Me, NOAroHal nx nogbopom conpoTuB/e-
HUIA pe3ncTopoB B 6a30Bbix Uensx. Kak
3TO fenatb, Tbl Y>XKe 3Haewb. [1poBepuTb

paboTy YyCuAuUTens MOXHO C MOMOLLbIO
PafNOTPaHCAALMOHHOW CETU UKW MPOCTeN-
LLEro reHepaTopa CWUrHasioB, 0 YeM f pac-
CKasblBann B BOCbMOI Gecese. lMogknoyas
3TW WUCTOYHUKW CWUTHAIOB KO BXOAaM Ka-
YKOO0ro N3 KackKafoB ycunmTens (4epes KoH-
[eHcaTop emKOCTbi0 He MeHee 0,2 MK®),
HauvHas C BbIXOLHOr0, MOXHO CyAWTb
0 KayecTBe paboTbl TPAH3UCTOPOB, UX pe-
XUMaxX 1 00LLeM YCUNIeHMW BCEMU KacKa-
famn. Haubonblwas rpoMKocTs Oyfer,
KOrAa WCTOYHWK CUTHasia MOAK/MOYEH KO
BXOAY MepBOro Kackaga ycwunuTens.

MOHTVpYS OeTann yCUnuTensa Ha rnnare,
PYKOBOACTBYICA CXEMOI, MOKasaHHOI Ha
puc. 184, Pasmepbl nmnatbl onpegensin no
nverowmes getangm. Pasmevas oTBep-
CTUA 4151 MOHTaXHBIX CTOEK WX MycTo-
TenbIX 3aKNenokK, CTPEMUCH K TOMY, YTOObI
COefMHNTENbHbIE MPOBOAHUKM 6blN BO3-
MOXHO KOPOTKUMU. MNPOBOAHMKN BXOAHOM
Lenn Ao/HKHbl 6bITb BO3MOXHO Aasiblie OT
MPOBOLHVKOB 1 fAeTaseil BbIXOLHOW Lenu.
ViHaye Mexay HMMKM Yepe3 MarHUTHble Mo-
1Al BO3HWKHET napasvTHas CBA3b, 13-3a Ye-
ro ycunuTenb MOXET BO030yauTbCA. 3BY-
KOCHMMAaTeNb MOAKOYa KO BXOAY YCWUm-
Tens 3KPaHUPOBaHHbLIM MPOBOAOM-MPOBO-
[IOM C TMOKOI MeTanIM4eckoli 060104KONA.
3KpaH 3TOro npoBofa MOXHO MCMOb30-
BaTb B KayeCTBE 3a3eMJIEHHOTO COefVHU-
TEe/IbHOr0 MPOBOAHMKA. TpaHcdopmaTopsl,
yrny6neHHble Kapkacamm € 0OMOTKamu
B OTBEPCTMAX B NJarte, NPUKIeA K nnate
Kneem B®-2.

Kakve un3MeHeHMAa WM [OMOJSIHEHUA
MOXXHO BHECTW B YCUNIUTENbL?

B nepsom kackajie BMECTO GUMONAPHOro
MOXHO WCNOMb30BaTb MO/IEBOA TPaH3u-
cTop, Hanpumep KIMHO3W, wn gpyroii u3
cepuii KI102 wam K103, BKAOYMB €ro
no cxeme OW, Kak MOKasaHO Ha puc.

Puc. 184. MoHTaxHas nnata yCUIUTensi ¢ NOBbILUEHHOW BbIXOLHOW MOLLHOCTbLIO
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Puc. 185 BxofHble Kackaibl YyCUNUTensa

185,a. HebonbLloe MOMOXUTENBHOE Ha-
MpsHKeHWe CMELLeHMs Ha 3aTBOPE OTHOCU-
TeNIbHO CTOKA MOoJlyYaeTcs 3a CHeT nafeHus
HanpsXXeHWs Ha pesuctope RH B uenu wc-
TOKA. YCWUNEHHbI CUTHAN C Harpy3ku CTo-
ka (10 kOMm) yepe3 KoHAeHcatop C2 nopa-
€TCH Ha BXO[, BTOPOro Kackafa ycuiurens.
Pesuctop RH nogbepn Takmm, 4To6bI TOK
cToka 6611 0,4-0,6 MA.

MoneBoii TPaH3UCTOP 3HAYUTENbHO MO-
BbILLIAET BXOLHOE COMPOTUB/IEHNE YCUIUTE-
N9, YTO Y/y4llaeT COrnacoBaHWe ero
C 60/1bLUIMM BHYTPEHHUM COMPOTUBNEHNEM
Mbe30KepaMnyecKoro 3BYKOCHMMaTeNs,
W JaeT HebonblUOe [OMOSHUTENbHOE YCu-
NeHne curHana. MoHTUpYs NoJieBoli TpaH-
3MCTOp Ha nnate, obeperail  HWKHIOK
YacTb ero Kopryca OT MornagaHus Kanenek
npunos, KaHuponu WM KaHUMOIbHOro
(hnoca, MHa"e ero BXOLHOe COMpOTWBIe-
HWe Pe3KOo YXYALIMTCA W HWKaKoro Ymyu-
LUEHNA YCWUIUTENIA HE MOJTyYmnTCA.

Ecnn 3ByKOCHVMMaTeESb, KOTOPbLIM Thl 6Y-
Jelb Nob30BaTbCsA, MarHUTHbIA, TO 6u-
NONAPHBLIA TPaH3UCTOP NepBOro Kackaja
BK/IKOYan no cxeme O (puc. 185,6), a pe-
3ucTop R2 (220 kKOMm) uckmouun. Mpu aToM
COMPOTMB/IEHNE TMEPEMEHHOI0 pe3ncTopa
R1, BbINOMHAIOLWEro pPOJib Harpy3ku 3BYy-
KOCHUMATENs W perynsatopa rpomMKocTy,
[O/MKHO cocTaensaTtb 6,8-10 kOm.

MOXET CMyuYnTbCH, UTO KO3PHULUUEHT
213 nMetoLMxcs y Tebs TpaH3MCTOpOB
Hebonbwon, Hanpumep 15-20. Takwe
TPaH3UCTOPbI, €Clu, KOHEYHO, OHWU uC-
MpaBHbl, TOXE MOXHO WCMNO/b30BaTb
B MepBOM M BTOPOM Kackajax YCWNuUTens,
BK/IOYasA UX MO CXeMe COCTaBHOro TpaH3n-
ctopa. O TakOM COeAUHEeHUW TPaH3UCTO-
pOB fi pacckasbiBan Tebe elle B CefbMOl
becepe.

B ycunutenb MOXKellb BBECTU peryns-
TOp Tembpa 3Byka. [lns atoro mexay Ga-
301 TpaH3ncTopa V2 1 3a3eM/IeHHbIM MPo-
BOAHWKOM BK/IHOYM MOCNEA0BATENIbHO CO-
eMHeHHbIE  KOHJeHcaTtop EMKOCTbIO
0,2-0,25 MK® © nepeMeHHbIi  pe3ncTop
c HOMWHA/IbHbIM COMPOTUB/IEHNEM

6,8-10 KOMm. C yMeHbLUeHVWEM COMpPOTU-
BfIEHUA pe3ncTopa, Korga KonebaHus 8bic-
LLnx 3BYKOBbIX 4acTOoT 6yayT Bce 6Gonee
cpes3aTbCsi, 3BYK B r0/0BKE OyfeT CTaHo-
BUTbLCS BCe Gonee rnyxum. MogobHyto Le-
MOYKY perynupoBaHuns Temobpa 3BYyKa,
TOMBKO C  KOHJEHCATOPOM  EeMKOCTbIO
0,02-0,025 MK®, MOXHO TakXe BK/OUYNUTbL
mexgy 6as30/i M KOMIEKTOPOM TOrO e
TpaH3ucTopa. B aTom cnyyae TeM6p 3ByKa
OyfeT M3MeHATbCA B pesy/bTaTe U3MeHe-
HUSA' TNy6MHbI OTpULATENbHOM 06paTHOi
CBA3M, CO3LAOLLENCa MeXLy KONNeKTop-
HO 1 6a30BOI LenAMM TpaH3ucTopa.

Korga ycunutens 6yfet rotos 1 npose-
peH B paboTe, TeGe, s yBepeH, 3axouetcs
coenatb  6onee  MOLUHbIA  YCUAMTENb,
YTO6bI 3HAUMTENIBHO MOBbLICUTL FPOMKOCTb
3BYKOBOCMPOW3BeAeHNs. Takoe >KenaHue
BMO/HE 3aKOHOMEPHO. BOT Kak ero Mo>xHo
OCYLLECTBUTb.

S/IEKTPODOH

[na npourpbiBaHns rpamnaacTMHOK Halla
MPOMbILL/IEHHOCTb  BbIMYCKAeT  3M1EKTPO-
npourpblaroLLe YCTPOICTBa, Has3blBaeMble
coKpalleHHO 3MMY. MexaHnsm Haubonee
mMaccoBbiX SIMY coCTOMT 13 Mbe3oKepamu-
YECKOro 3BYKOCHUMATENs, 3/1eKTpoaBura-
Tens ¢ AUCKOM ANA rpaMmniacTUHKU U cu-
CTEMbI pblYaroB A/ Mycka v aBTomaTuye-
CKO OCTaHOBKW 3feKTpoasuraTens no
OKOHYaHWU rpamsanucy. IMeHHO TakumMu
3/1eKTPOMEXaHNYECKUMM yCTpolicTBaMm
CHabXalT BCe pPajmonbl-pasmoBeLLa-
TeflbHble MPUEMHUKK, ycunutenn 34 Ko-
TOPbIX MOXHO WCMONb30BaTb A7  BO-
CMPOU3BefeHNA rpam3anmcu.

B TBOEM pacrnopsXeHUn MOXKET OKa-
3aTbca Il1Y, BMOHTMPOBAHHOE B MNacT-
MacCOBbI ALIMK, MOXOXUMA Ha 4YeMopaH.
Ana BocrnpoussefeHUs rpamsanucu  npu
3TOM HYXEH pPajuMoBeLLaTe/bHbIA MpueM-
HVIK WNW TeNesn3op, B KOTOPbIX MpesycMo-
TPEeHbI THe3da ANA MOAKMOYEHUS 3BYKOC-
Humatena 3JMY, wmm ycuutens 34
C TPOMKOrOBOPUTE/IEM Ha BbIXOJE.

A Henb3a M yeunuTens BMOHTMPOBATb
HEerocpeACcTBEHHO B KOPMycCe 3/IeKTPO-
npourpbiBatena?  PasymeeTcs, MOXHO!
MonyunTca nepeHOCHbIW 3M1eKTPOGIOH. Ta-
KOe pagMOTeXHNYECKOEe YCTPOMCTBO A5
rPOMKOro BOCMPOW3BEAEHNS Tpam3aniucu
A WU npegnaralo Tebe AN KOHCTPYMpOBa-
HUS.

MpuHUMNWanbHas cxema BO3MOXHOIO
BapviaHTa YCWAWUTeNs 3/1eKTPOogoHa WK30-
bpaxxeHa Ha puc. 186. 3gecb 13 Bcex ane-
MeHTOB JlMY nokKasaH TOMbKO 3BYKOCHU-
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Puc. 186. Cxema ycunutens anekTpotoHa

matenb Bl, NOAKNKOYEHHBIV KO BXOAY YCu-
niTens.

MepBas, Hanbonee xapakTepHas 0CO6eH-
HOCTb 3TOr0 YCWAWUTENd  3aK/ovaeTcs
B TOM, YTO €ro nuTaHue, Kak W nuTaHue
anekTpoasuratensd 3lY, ocyuecTsnseTcs
OT CETW MepemMeHHOro Toka, a BTOpas-To,
YTO yCUnUTeNb 6eCTPaHCHOPMAaTOPHBIIA.

HomuHanbHasa  BbIXOAHAs  MOLLHOCTb
yeunurtena 1 BT, YyBCTBUTENBLHOCTL OKOJIO
100 mB. Monoca 4acToT paBHOMEPHO YCU-
NMBaeMbIX KonebaHuii npumepHo oT 30 go
15 KI'n.  ONeKTpoAMHaMMUYECKYHO TO/0BKY
MPSAMOro U3nyyeHns B2 BLIHOCHOTO rpoM-
KOroBOpuTeNA MOAKMOYAOT K BbIXO4Y
YCUNWUTENS uYepe3 ABYXKOHTAKTHbIM LuTen-
cenbHbIn pasbeM XI.

Pasbop paboTbl ycuauTens  HauH
¢ 6/10Ka nNuUTaHWA. B Hero BXogAT: CEeTeBOM
TpaHctopmaTop T1, ABYyXMOAynepuoAHbIi
BbINpAMUTENb Ha gunogax V10-V13, Bkito-
YeHHbIX M0 MOCTOBOI CXeMe, CTabuIMTPOH
V9, TpaH3ncTop V8 u anekTponmutuyeckume
KoHfeHcatopbl C12 u CW. 3Ta 4actb
CXeMbl [O/DKHa HamoOMHWTbL Tebe BbIMNps-
MUTeNb CO CTabUnM3aTopoM BbIXOAHOIO
HanpsHXKeHWs, KOTOPbI S PeKOMEeHA0Ba
Tebe B npeablgyLueit becege. TOMbKO 34eCb
BbIXO4HOE HarnpsXKeHWe He perynupyetcs
M paBHO 12 B, T.e. HanpsKeHUO cTabunm-
3aumy Mcnosb3yemoro B 6s0ke cTabunu-
TpoHa [8144. 3710 cTabunnsnpoBaHHOe
HanpsbkeHWe 0/10Ka MOAAeTcs K ycunuTe-
nto.
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Tok, noTpebnsemblil yCUAUTENAMU OT
6noka nutaHusa, gocturaer 250-280 MA,
Mo3TOMY Perynupyrowmii TpaHsmctop V8
cTabunmsaTopa HanpsXKeHUs SOMKEH ObiTb
cpegHeli unn 6onbLUOK MOLLHOCTW.

HeoHoBass namna H1, nogkntoyeHHas
K MepBMYHO 06MOTKe TpaHcopmaTopa
uepe3 racawmii pesmctop R21, BbINOAHAET
ponb MHAMKaTOpa BKIOYEHUS MUTaHUS.
KoHgeHcaTopbl C13 1 Cl4 cHwkarT ypo-
BEeHb 3/1IEKTPUYECKNX WHAYCTPUASbHLIX MO-
MeX, MPOHMKalOLWMX B LEenu MUTaHua ycu-
INTeNa U Co3fatoLmMX TPecku, npuMeLLu-
BalOLLMecs K 3BYKOBOCMPOW3BEAEHWIO.

BobinpsMuTenb  4Yepe3  ABYXMOMOCHBIW
BbIK/OYaTeslb S1 NogKNOYaOT K Lenu nu-
TaHWUA anektpogsuratens Ir1Y.

Yennutenb NATAKACKagHbIA, Ha Cemu
TpaHsuctopax V1-V7. /13 HUX TpaH3ucTop
V5 CTPYKTypbl N-p-n, OCTasbHble P-M-p.
MepBbI Kackag ycwunutens sBnseTcd Co-
rNacylolmm  Mexay  3BYKOCHWMATe/Iem
W BXOLOM OCHOBHOIo ycwunutens. Yrtobbl
OH BO3MOXHO c/iabee LLYHTUPOBAs 3BYKOC-
HUMaTenb, ero TpaH3uctop VI paboTaert
Kak 3MWTTepHbIli MmosTOpuTeNb. OTpULa-
Te/IbHOE HamnpshkeHue CMeLleHus Ha 6asy
TpaH3ucTopa nofaerca ¢ genvrtens R2, R3
yepes pesncTopbl R4 u RS. Mexay amuT-
TepHOM 1 6a30BOV LensMM TpaH3ucTopa
VI BKIOYEH 3NEKTPOSIMTUYECKNA KOHAEH-
catop C3, cnoco6CTBYIOLWWIA YBENYEHMIO
BXOJHOr0 COMNPOTWUBMIEHNS Kackada npu-
MepHo o | MOm. 3TO 3HauMTeNbHO



Gosiie BXOAHOTO CONMPOTHBIIEHAS AaHAJIO-
THYHOTO KacKaja MPEABIAYLIETrO YCWINTe-
il
Pesnctop R1 u xompencatop C1 oGpa-
3YI0T KOPPEKTHPYIOLNYIO I€INb, HECKONBKO
ocnabiAIoMy¥0 HaHBBICHINE YacTOTHI 3BY-
xoBoro auanasona. Ho ee B mpunnune Mo-
XKET U He OBITh.

C pe3sucropa R6—Harpy3kn TpaH3HCTO-
pa cOrJacylolllero Xackaja, CMTHaJl 3BY-
KOcHHMaTelis 4epe3 koHpeHcatop C4 mo-
JaeTcss Ha mnepeMeHHBIf pesucrop R7,
SBIAIOLIMICA PEryJIITOPOM TPOMKOCTH,
a C ero aBmkKka-—depe3 kxoHaeHcatop C5
Ha Oa3y TpaHsucropa V2. Tpamsucrtop
3TOro Kackajla YCWIHTEIs BKIIOYEH IO
cxeme O3. Ero marpysxo#i ciyxur pe3u-
crop R9. Hanpsixense cMmeleHus Ha 6asy
TIOJIAETC C KOJUIEKTOpa dYepe3 Pe3uCTop
R8. Ilpu takoM criocobe cMeleHHs MeXay
KOJUIEKTOpoM M 0a3oif TpaH3MCTOpa CO-
3/laeTCsl OTpHIATEIbHas OOpaTHas CBS3b,
crabwmmsupylomas  pabory  Xackaja.
Omutreprbii pesuctop R10, manoe co-
NIPOTHBJIEHHE KOTOPOro IPAKTHYeCKM He
CKa3bIBAETCS Ha peXHAME TPaH3UCTOpA,
SBISETCH JIEMEHTOM JpYTO# Lemu OTpH-
LaTeNAbHOK OOpaTHOM CBA3M, O KOTOpOH
Sl CKaXy IO3Xe.

Tpermii Kackag Ha TpaH3ucTope V3,
BKJIIOYEHHOM N0 cxeme O3, He TOJBbKO JO-
TIONHMTEIIFHO YCHIIMBAE€T CHTHAJ, IIOCTY-
naroumit x HeMy uepe3 xouzaeHcatop C6
OT IPEALIAYINErO Kackana, Ho B obecrieTn-
BacT IIOCNEAYIOIIAM KacKajaM JIByX-
TAKTHBI peXHM paboThL.

BenoMun Mol pacckas 0 npuHUMIE pa-
60TH1 AByxTakTHOro ycmwnmrens. Jlns pa-
60THI KacKafia B TaKOM peXuMe Ha Oasbl
€0 TPaH3UCTOPOB YCHJIMBAEMOE HAIPIKE-
HHe 3BYKOBO# 4aCTOTHI JOJIXHO NMOJABATH~
cs B mporuBodase, T.¢e. co casuroM $as Ha
180°. B mpeabiAyLIEM YCHIHTENE 3TO MOJTy-
YajoCh C IOMOMBIO MEXKACKaZHOTO
TpanchopmaTopa asomHBepCHOro Kacka-
Ja. 3peck xe 310 Aocruraerca Gnaromaps
MCIIONIL30BAHMIO B MPEIOKOHEYHOM Kacka-
e TPAH3MCTOPOB PA3HOH CTPYKTYpHBL

Bot xak 3T0 monydaercs. Koiektop-
HYI0 Harpysky TpaHsumcropa V3 Tperbero
Kackaga oOpasyior pesuctopel R15, Ri4
M 3BYKOBas KatyIika roJioBku B2 rpomko-
rosopurels.. CONpOTHBIEHHE Pe3nCTOpa
R14 B 3rofi mens 3HauATENLHO GoOnble
CYMMapHOrO CONPOTHBJIEHUS Pe3UCTOpa
R15 u 3BYKOBOIf KaTyIIIK¥ I'OJIOBKH, II03TO-
MY Ha HEM B OCHOBHOM NPOHCXORUT maje-
Hue HAnpsKEHWS YCWIHBAEMOTO CHIHAJIA.
OHO-TO ¥ Honaercs HENOCPEACTBEHHO Ha
6a3u1 TpansucropoB V4 u V5 uersepToro

xackaga. Tpansucrop V4 (p-n-p) ycunm-
BaeT OTPHIATCNLHBIE, a TpaH3UCcTOp V5
(n-p-n) NMONOXHMTENbHBIE IOJIYBONHLI CHT-
Hana 3BYKOBO#M 9acToTH. B pesynbTare Ha
pesucropax R17 u R18, BHOONHSMIOMIMX
poJb HArpy3oK TpamsucTopoB V4 H V5,
CO3HAlOTCs OAMHAKOBEIE N0 aMIUIMTYAE, HO
MPOTHBOIOJIOKHEIE N0 (aze HMITYJIbCH KO-
nebanunit 3ByKOBOH 4aCTOTHI, KOTOPEIE YCH-
JIMBAIOTCS N0 MOILHOCTH TPaH3HUCTOpaMH
V6 1 V7 BHIXOZHOrO [ByXTaKTHOT'O Kacka-
Ba. Mommnsie xoyeGanus 3BYKOBOH 4a-
CTOTH CO CpeIHeH TOYKH TpPaH3UCTOPOB
3TOro Xackaaa (ToYka CHMMETPHH) NOCTY-
naloT 4epes koHumercatop C9 x rosioBKe
B2 rpoMKOroBopHTENIs H lipeobpa3yroTcs
€10 B 3BYKOBHIe KoyieGaHus.

Emrocte kxompeHcatopa C9 ponxHa
OBITL BO3MOXHO Oousbluelf (BO BCAKOM
ciayiae—ne Measmie 100 Mx®), uTobLl He
OKa3BBaTh 3AMETHOI'O CONPOTHUBJIEHHS KO-
ebaHMaM HHA3MINX 3BYKOBHIX 4acToT. Pe-
sucrop R14, seasrounuiics OCHOBHOM KO-
JIEKTOpHOM Harpysko#i Tpamsuctopa V3,
NpaBbiM (IO CXeME) BBIBOJOM MOMKIIONEH
K OTpHMIATENLHOMY MPOBOIAHUKY MCTOYHM-
Ka MATAHHA HE HENOCPEACTBEHHO, a 4epe3
royioBky B2. [lpu TakoM ero BKIIOYECHHHA
MeXJIy BBIXOAOM M Ga3olf TpaH3ucropa V4
cosgmaercs  HOJNOXMTeNbHas  obparnas
CBA3b, BHIPDABHMBAIOLIAN YCIOBHMA paGOTH
TPaH3HCTOPOB IPEIOKOHEYHOro KacKazja.

Kakosa ponb pesucropa R15? OB my-
XKeH IJIs yCTpaHEHMs MCKaXKCHHM THIA
«cTynesbka». KOJLIEeKTOPHREIH TOX TPaH3H-
cropa V3 co3faeT HA 3TOM pe3UCTOpE na-
OeHue Hanpsxkesus, paspoe 0,2-0,3 B, xo-
TOpO€ BMECTE C YCHIMBACMBIM CHTHAJIOM
nopaetcs Ha 6a3nl TpaA3ucTopoB V4 1 V5.
Ipn 3TtoM Ha Gaze TpansucTopa V4 oTHO-
CHTEJIBHO €70 3MHTTEpa NOJy4acTcs OTpH-
[aTeJIbHOE HANpPSKCHHE CMEHICHHd, a Ha
Gaze TpaH3MCTOpPa OTHOCHTEJILHO €rO
3MHTTEpa— MOJIOKHTEIbHOE. B pesyiibTaTte
TPaH3UCTOPH HECKOJHKO NPHOTKPBHIBAIOT-
Cc8 W HE MCKaxaloT cjabwiif ycuiuBaeMblit
CHTHAJL.

Obpamiaio BRUMaHAe Ha criocob nogaun
HanpsoKeHHsl CMELICHMs Ha 06asy TpaH3M-
cropa V3. Ilpapsiit (o cxeme) BHIBOA pe-
sucropa R11 penmrens Hanpsxenms R1l,
R12 coenuHeH He ¢ OGINMM TPOBOIHHUKOM
Hen¥ MUTAHUA, & C TOYKOH CHMMETPHH BhI-
xomHoro xackana. Ho B 3ol Touke neli-
CTBYET MEPEMEHHOE HANPSKEHHE 3BYKOBOi
4acTOTHL. 3HauuT, Ha 6a3y Tpar3ucropa V3
yepe3 pesucrop R1l Bmecte ¢ mo-
CTOSIHHNM HANpPsKEHHEM CMELICHAS M0Ma-
€TCH ellle W HEPEMEHHOE HaNnpsKECHHE 3BY-
KOBOH 4acToThl, o0Opa3ysi OTpHIATENHHYIO
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06paTHY0 CBA3b MO HaMpsXKeHWto, cTabu-
NN3VPYIOLLYI0 paboTy TPeX KackafoB ycu-
niTens.

Pesuctop R16-35eMeHT TepmMocTabunu-
3aumm pexkuma paboTbl TpaHaucTopa V3,
a WyHTUpYoLLmMK,ero KoHaeHcatop C8 oc-
nabnseT oTpuUaTeNbHY0 06paTHYHO CBA3b
MeXAY 3SMUTTepoM 1 6a30i 3TOro TpaH3u-
CTOpa, CHWKAIOLLYIO YCWEHMe Kackafa.
KongeHcatop C10 u pesuctop R19 co-
BMECTHO C pe3nctopoMm R10 cosgatoT me-
XOY BbIXOLOM M BTOPbIM KacKagoM yCunm-
Tens uenb OTpULATeNbHOM 06paTHOl CBS-
31 N0 MNepPeMEHHOMY HarpshkeHut. OXx-
BaTbiBas YeTblpe Kackafa, OHa, HEeCKO/bKO
CHWKAA YYBCTBUTENIbHOCTb, Y/yULLIaeT Ka-
YeCcTBO PaboThl ycunuTens B uenom. [ny-
6MHY 3TOW OTpMLaTENbHON 06paTHON CBS-
311 MOXKHO perynmpoBsaTtb Nogo0poM pesu-
cTopa R19.

Pesuctop R13 v koHgeHcaTop C7 obpa-
3yl0T  PasBA3bIBAOLLMA  PUABTP-AYEKyY,
NpeaoTBPALLAOLLY0  CamMOBO30YXaeHVe
YCUNUTENs U3-3a NapasuTHbIX CBA3EN Me-
X[y ero BbIXOZOM W BXOAOM uepe3 06l
WCTOYHMK nNuTaHusa. [ofo6HbIi  unbTp,
N JaKe He ofuH, OyJeT MpUCYTCTBOBATH
BO MHOIMX TBOMX KOHCTPYKLUWSX, NMO3TOMY
A NOMNOAPO6HEe PacCcKaxy O ero AeicTauuw.

[eno B TOM, YTO OCHOBHbIM NOTpPebuTe-
NleM TOKa YCUNUTENs ABNSETCA ero BbIXO4
HOW Kackag B ycunutene, 0 KOTOpPOM ceid-
yac MAET peyb, TOK MOKOS TPaH3UCTOPOB
BbIXOJHOI0 Kackaga cocTasnser
10-12 MA, 4TO yXKe Gonee yem B fABa pasa
60onbLUe TOKa, NOTPe6/ISEMOro TpaH3nCTo-
pamMu BCex [ApPYyrux Kackafos. Bo Bpems
paboTbl YCUNTENA TOK BbIXOAHOIO Kacka-
[Ja W3MEHsieTcA CO 3BYKOBOW 4acTOTOM
¥ MpW Hambonee CUMbHLIX CUTHAMAaX YBenu-
ymBaetca Ao 200-250 mA. C Takol e ua-
CTOTOW M3MEHSETCA B HEOONbLUMX npege-
nlax W HarpshkeHWe WUCTOYHMKA NUTaHUS,
a 3HaumT (ecnm (unbTpa He byadeT) U Ha-
MpsKeHWe B LenAaxX TPaH3WUCTOPOB APYruX
KackagoB. [lpn 3TOM MeXZy BbIXOLOM
N BXOAOM YCUAMTENA Yepe3 06Luii UCTou-
HUK MUTaHNA MOXET BO3HUKHYTb MOJIOXKU-
TeNbHasA, B [aHHOM C/yvae-rnapasuTHas
obpaTtHas CBA3b, W €CAM OHa [OCTaTOYHO
CWNbHasA, TO YCUNUTENb CaMOBO30YXIaeT-
ce.

UT06bI NPeaoTBpaTUTL 3TP HEMpPUATHOE
ABfIeHVe, B YCWUNUTENb BBeOEH (UNbTP
R13C7. Mo cBoeMy AeNCTBMIO OH AO/MKEH
HanoMHWTL Tebe AYeliKy CraaXMBatoLLero
unbTpa BbiNpamuTens. Ha pesncTope
R13 npouvcxoLuT nafeHWe HanpskeHus,
B TOM umcre 1 KonebaHuii 3BYKOBOIA 4a-
CTOTbI, CO3/aBaeMbIX B OOLLEN Lenu nuta-
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HUS BbIXOAHbIM KackafoMm. KoHgeHcaTop
C7 BK/MOYEH, KaK W B BbINpAMUTENE, Na-
panfieNlbHO UCTOYHMKY TOKa. [pu noBsbI-
LUEHWWN HanpsXKeHWs Ha ero o6Knafkax oH
3apshkaeTcs 6ofblue, a Mpu MOHVXEHUM
HanpskeHWs B LENW MuTaHUd OH pasps-
XKaeTcs, MOoALepXKuBas, TakMM 06pasom,
MOCTOSIHCTBO HamnpshkeHWs B TeX y4acTKax
Lenu, K KOTOPbIM OH MOAK/OYEH. Takum
o6pasom, Ayerika R13C7 pa3Bsi3biBaeT, Kak
6bl pas3obLiaeT, Kackafbl ycunuTens no
rnepeMeHHOMY TOKY, 4YTO NpefoTBpaLLaeT
caMoBO30YX/eHne, MO3TOMY €e W Ha3sbl-
BAlOT Pa3BA3bIBAIOWMM (PUIbTPOM.
KakoBbl MnpevimMyLLiecTBa 3TOro ycunure-
NA Nepef  aHasorM4yHbIM - YCUIUTENEM
C TpaHcopmaTopamm (Harnpumep, No Cxe-
Me Ha puc. 183). VIXx B OCHOBHOM [Ba.
MepBoe MpPerMyLLECTBO YUCTO KOHCTPYK-
TMBHOIO XapakTepa-OTCYTCTBUE CpasHU-
TEIbHO C/IOXHbIX U TPOMO3LKMX MeXKa-
CKafHOro u BbIXOAHOIO TpPaHchopmaro-
poB. 3TO NO3BOMAET KOHCTPYMpoBaTb 60-
flee KOMMaKTHbIE W flerkue yCuauTenu, 4to
0CO6EHHO BaXLLO [/151 MEPEHOCHO annapa-
Typbl. BTOpoe npevMyLLlecTso Ka4yecTBeH-
HOEe-OTCYTCTBME UCKaXEHWUN, BHOCUMbIX
B paboTy ycunuTens TpaHcqopmaTopamu,
I PaBHOMEPHOCTb YCUNEHNSA MO AManasoHy
3BYKOBbIX 4acTOT. becTpaHCcthopmaTOpHbIii
YCUNINTENb MOXKET PaBHOMEPHO YCU/MBATb
MPaKkTUYeCKU MOYTU BeCb  BOCMPUHU-
Maemblii HaMW uana3oH 3BYKOBbIX 4acTOT
(npumepHo oT 20-40 Iy go 15-20 «kiw).
AHaNIOrMYHBIA XKe YCUINTENb C MeXKa-
CKafHbIM M BbIXOAHbIM TpaHcgopmaTopa-
MM PaBHOMEPHO YCUIMBaeT 60fee Y3Kuii
[ManasoH 3BYKOBbIX KOnebaHwid, npumep-
HOo oT 100 Ny mo 5-6 kIu.
3TN  npeumyLlecTBa 6GecTpaHchopma-
TOPHbIX YCUNWUTeNeli AJocTMralTcs B OC-
HOBHOM 3a CYeT YC/IOXKHEeHUs WX Bbl-
XO[HbIX KacKafloB VI HEKOTOPOro YBennye-
HVWS pacxofja 3HeprMmM Ha WX NUTaHwve.
BHewHWiA BUA 1 BHYTPEHHee YCTPOWCTBO
3M1eKTpohoHa nokasaHbl Ha puc. 187. Ycu-
mTenb 1 1 BNOK NUTaHWA 2 CMOHTUPO-
BaHbl Ha OTAE/bHbIX Njatax, KoTopble (C
YYeTOM  KOHCTPYKTMBHBIX OCOBEHHOCTEN
3NeKTpONpourpbIBaTens) BUHTaMU C raw-
KaMy Ha HEBbICOKMX  LMINHAPUYECKNX
CTOVKax YKpen/eHbl Ha fHe kopnyca. Pery-
NATOP  rpoMKocTM  R7, 06beAWHEHHbIN
C BbIKKOUaTenneM nuTaHust S1, U AHOWKa-
TOp BKIHOYeHusA nuTaHua H1 Haxopgatca
Ha nmaHenn 3l1Y BO3ne 3BYKOCHMMATENs.
He3[0BYIO YacTb LUTENCe/IbHOro pasbe-
Ma (OBYXTHe3[OBYIO KOMOAKY) ANA Coefu-
HEHUs! 3BYKOBOI KaTyLUKW FOMI0BKWA FPOM-
KOrOBOPUTENA C  BbIXOAOM  YCUINTENA



Puc 187 PasMelleHWe ycunutenss U ero 670Ka NUTaHWs B KOPMyCe 3/1eKTPONPOUrpbIBaTest

MOXHO YKPENWTb Ha OfHON M3 OGOKOBbIX
CTEHOK.

BHeLWHNA BUA MOHTaXKHbIX MAaT ycuam-
Tens, 6/10ka NUTaHWA 1 COeaMHeHUA deTa-
Neli Ha HKMX NoKasaHbl Ha puc. 188 n 189.
VIX neyatHble Mnatbl BbINOMHEHbI U3 (OSIb-
rMPOBaHHOIO CTEK/IOTEKCTONNTA  TOMWMU-
Hoi 1,5 MM Cnoco60oM, OnucaHHbIM B [e-
BATOW 6ecepe (cm. c. 145). MoOHTaX MOXeET
6bITb HaBeCHbIM, C MCMO/b30BaHWEM My-
CTOTE/IbIX 3aK/ENOK WAW LLUMWMEK, 3anpec-
COBaHHbIX B OTBEPCTMAX B FETUHAKCOBbIX
WY TEKCTOMMTOBLIX Marax.

Cratnyecknii - KO3(h(uumeHT nepegaymn
Toka b213 TpaH3NCTOPOB MOXET ObITb
40 50. B mepBOM Kackafe ycunuTens xe-
nateflbHO MCMO/Mb30BaTh  MaSIOLIYMALLMWIA
TpaH3ucTtop MIM396, M27A wnn 'T310A.
TpaH3ucTtop MIM38 (V5) MOXHO 3aMEHUTb
TpaH3ucTopamu M35 MIM37,
a 213 TpaH3nctopamn 1201 M203,

214  Bce MOCTOAHHbIE  Pe3nCTOpbI
M/T-0,5 (MoxxHo MJ1T-0,25, M/1T-0,125),
nepemMeHHbI pesuctop R7 (C BbIK/IKO4YaTe-
nem nutaHusa S1) Cri3-4BM. Bce anektpo-
NINTUYECKME KOHAeHcaTopbl, Kpome C2
(ons ypoberea MoHTaxka oH K50-3), Tuna
K50-6. HeanekTponutuyeckme KoHAeHca-
Topbl Ntobble (MB, KJIC. KCO. K20-7A),
HO HOMMWHa/IbHOE HampsXKeHue KOHAeHca-
TopoB C13 n C14 foMkHO ObITb HE MeHee
400 B. [OuHamunyeckas ronoska B2 rpom-
KOroBopuTens MOLLHOCTLIO He MeHee 1BT

(hanpumep, 1[A-36, 1rg-40, 2rAa-22,
3ra-3u).
MoLlHbIe  TPaH3UCTOpPbl  YCUUTENA

1 ctabunmsatopa HanpsbkeHus 61oka nu-
TaHus CHabXeHbl TensooTBogamu (pagwa-
Topamu) [1-06pasHbIMM MNACTUHKAMK U3
LIOpantoOMVHUA, NAOTHO MpUMErarwymm
K Kopnycam TpaH3ucTopos (puc. 190). Bo-
KpYr KpeneXHblX BWHTOB Ternj00TBOLOB
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Puc 188. BHewHwWii BUA U NnaTa ycunutens

150

Puc 189. BHewHuiA BUT M nnaTa 6/710Ka NUTaHUS YCUINTENs



Puc. 190 MoLLHbIA TpaH3UCTOP C TEMJI00TBO-
oM

C TpaH3UCTOpaMu (osbry Ha nnare Hy>XXHo
yianuTb. BbiBOAblI TPaH3WCTOPOB, Ha KO-
TOpble HafeTbl OTPE3KWU MOSIMBUHWIIXNO-
PULHOA TpybKW, COEAMHEHbI C COOTBeT-
CTBYIOLMMM MM TOKOHECYLUMMW MoLiaj-
KaMu nnar, U30/IMPOBaHHLIMWU MOHTAXKHbI-
MW NPOBOAHUKAMM.

B kayecTBe ceTeBOoro TpaHcthopmaTopa
6/10Ka MUTaHWA WCMONb30BaH BbIXOAHOM
TpaHc(opmaTop  KafpoBOW  pa3BepTKu
TBK-110-/1-2. Ero obmotka | (2430 But-
koB npoeoga M3B-1 0,15) paboTaeT Kak
cetesasd, 06moTka 11 (150 BUTKOB npoBoAa
M3B-1 0,55) kak NOHWkawoLwas, a 0bmoT-
ka Il He ucnonb3yetca. Takyk (PYHKUMIO
B O/10Ke MUTaHNS MOXET BbIMOMHATL TaK-
Xe TpaHcopmatop TBK-90. [nsa Bbinps-
MUTENA MPUTOAHLI 0BbIE MIOCKOCTHbIE
anogpl. CtabunutpoH [A815[ MoXHO 3a-
MEHUTb GAM3KMMU eMy MO HarpsHXXeHuto
cTabunusaumm crtabunutpoHamu 811,
0813, [814r.

KOHCTPpYKUWS TPOMKOroBOpUTENs MoO-
XET ObITb Kak ropusoHTasibHOMi (puc. 191),
TaK M BePTUKAbHOW-3TO [eno BKyca.
[nsa ero Awwyka ucnosb3yil XopoLwo npo-
KNeeHHYI0 TOJ/ICTYIO (haHepy WM nauty
CMPeccOBaHHOM  [PEBECHOW  CTPYXKKM
(ACM). B nuuesoii naHenn BbINUAW (Un
BbIpyOU CTameckoil) 0TBepCcTUe Mo Auame-
TPy Audy3sopa TONOBKY U cnepeay 3aapa-
MUPYii HETO/CTO AEKOPAaTUBHOWN TKaHbHO.
YacTn fAlimKa COeaMHAN BMECTE Ha Kero
npu MOMoLLY BPYCKOB MO yrniam BHYTPW.
OuyeHb BaXXHO, YTOObLI BCE COEAMHEHUs [e-

Taneli AwWMka OblM  NPOYHBIMK, WHAYE
3BYK OygpeT pgpebesxawmm. K 3BYKOBOI
KaTyllKe rOMOBKW  MOAKMHOYUN  [BYX-
XXWAbHbIA NPOBOA AMHOW 1,5 M co wTen-
Ce/bHOM 4acTbi0 pasbema Ha KOHue Ans
MOAK/IOYEHUA K BbIXOZY YCUAWTENS.

BHuMaTENbHO MPOBEPb MOHTaX YCWUM-
Tend n 610ka NUTaHWs N0 NPUHUMANA/b-
HO cxeme (HeT N owWwwnboK?), MPOYMCTb
npopesun MeXay TOKOHecylyMy noLlaj-
Kamy nnat (4Tobbl yganuTb ciayyaiiHo no-
naBLUVe KanefbKy Mpunos), U TONbKO Mo-
Cne 3TOr0, He YKpeniss mnoka nnatbl
B KOpPMyCe 3M1eKTPONpPOUrpbIBaTENSs, MpU-
CTynail K HanakvBaHWIO 3M1eKTPOGoHa.

CHavana ucnbiTaii 610K nuTaHUs 6e3
YCUNUTENS, HO MOLK/KOYMB K €ro BbIXO4Yy
BPEMEHHY0 Halpy3Ky—pe3ucTop ConpoTu-
BfeHnem 1 15 KOM. BKOUMB nutaHue,
BO/IbTMETPOM MOCTOAHHOIO TOKa W3Mepb
HanpsbkeHue Ha Bbixoge 6noka. OHO [on-
XXHO 6bITb PAaBHO HanpPsHXKeHWo cTabmnmsa-
UMM MCMoMb3yemoro crabunutpoHa V9
(11,5- 13,5 B). M3amepb TOK, TeKyLLWiA Yepes
CTabUNUTPOH, 1, nogbmpas pesnctop R20,
yCTaHoBM ero pasHbiM 10-15 MA. Ecnu Te-
nepb K BbIxogy 6/710ka NOAKNKUUTL pPe3u-
ctop conpotusneHnem 30-40 Om, TO TOK
yepe3 CTAbUINTPOH HECKONIbKO YMEHbLUNT-
s, @ HanpsbkeHue Ha Bbixofe 6/10Ka LOS-
XHO OCTaTbCA MNOYTWM HEW3MEeHHbIM. Tak
Tbl He TOMbKO WCMbITaelb, HO W MPOBep-
LUMCb pPaboToCMOCOOHOCTL 6/10Ka NUTaHMSA
noj HarpysKoi.

3atem HanaxuBain ycunutens. [Mpu
3TOM K HEMY HafeXHO [O/kHa 6bITb noa-
K/I0YeHa rofioBKa rpomMKorosoputens. Ec-
N B MOHT@Xe HeT OLUMBOK UM KOPOTKMX
3aMblKaHWn B LEMNAX MUTaHus, TO CyM-

Puc. 191. I'pomKorosopuTesb
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MapHbIii TOK MOKOS, MOTpebnsemMblii ycu-
nuteneMm OT 6/10Ka NUTaHUA, He [O/MKEH
npesbiwate 1'5-20 MA. K3meputb ero
MOXXHO, BK/HOUMB MUNNaMNEPMETP B pas-
pbIB MWHYCOBOTO COEAWHUTENIbHOTO Mpo-
BoJHvKa. llocne aToro usmepb U, ecnu
HaZo, MOATOHWN PEXMMbl PaboTbl TPaH3u-
CTOpOB.

YKasaHHble Ha NPUHLMNWAILHON CXeme
HanpsKeHWs Ha 3M1eKTpoLax TPaH3UCTOPOB
N3MepeHbl OTHOCUTENBHO «3a3eM/IEHHOMO»
MPOBOAHMKA BOSILTMETPOM C  OTHOCWU-
Te/lbHbIM BXOAHbLIM COMPOTUBAeHneM 10
KOM/B (cM. BOCbMYytO Gecefly). Hanpsixke-
HUE B TOYKE CAMMETPMM BbIXOAHOIO Ka-
CKafa, paBHOe MOJIOBMHE HanpsHKeHWUs uc-
TOYHMKA MNWTaHWs, ycTaHaBnuBail nop6o-
pom pesuctopa R11, a TOK MOKOS KOJ/JIEK-
TOPHOA Uenn TpaH3ucTopoB V6 un V7,
paBHbIli 10-12 MA, nogbopoM pasucTopa
R15. YuTun: BO Bpems 3aMeHbl pasucTopa
R15 ycunmtens 06s3aTeNbHO  AO/MKEH
OblTb  06eCTOYEH, WHAye TPaH3UCTOPbI
MPeflOKOHEYHOTO Kackaza 13-3a Ype3MepHo
60NbLUMX TOKOB Yepes UX p-n Mepexofbl
MOryT BbINTU K3 CTpos. HanpsbkeHue Ha
KOJIeKTope TpaH3ucTopa V2 ycraHasmu-
Bali nogbopom pesuctopa R8, Ha amuTTe-
%ez TpaH3ucTopa VI-nog6opom pesncropa

YCTaHOBUB PEKOMEHAYeMble  PeXMMbI
paboTbl TpPaH3MCTOPOB, Npowvrpai rpam-
MNaCcTUHKY 3BYK, CO34aBaeMblii FOMIOBKOM,
[O/MKeH ObITb TPOMKUM U HEUCKAXKEHHbIM.
['POMKOCTb 3BYKa [0/IXHA M1aBHO YBe/u-
YyMBaThCA MPU BPaLLEHUM PYYKK pe3ncTopa
R7 B HanpaBneHWW [ABWKEHWUS YacOBOWA
cTpenku. Ecnm, Hao6opoT, rPOMKOCTb Ha-
pacTaeT Mpu BpaLLeHUy pyyYky B 06paTHOM
Harpas/eHNK, NOMEHAN MecTamMn MOAKIIHO-

YeHMe MPOBOAHMKOB, MAYLIMX K KpanHUM
BbIBOJAM 3TOr0 Pe3ncTopa.

MOXHO N1 3NeKTPOPOH NpeBpaTUTb
B paguony? MoxHo! Hago nuuwb gonosn-
HUTb €ro paAuMo4vacTOTHbIM 6/1I0KOM An1A
npueva pagvoBeLlaTebHbIX CTaHUMA. Kak
aTo cgenatb? O6 3TOM A pacckaxy B efe-
fyloLlein becefe.

A celiyac-eLle OAVH BapuaHT ycuamTe-
na 34.

MEPEHOCHbIN PAOVOY3EN

TypUCTCKWIA ManaToyHbIi farepb WM no-
NEeBOW CTaH YYEHMYECKOW MpPOW3BOACTBEH-
HO Gpwuragbl, TrAe, BO3MOXHO, Tebe
¥ TBOMM TOBapuLLaM MO Knaccy WanM numo-
HEPCKOM ApYXVHe NpuaeTcs BbiTb NEeTOM,
XenatenbHO  pagnotuumpoBaTb, 4YTOObI
MOXHO OblI0O He TONbLKO Mepefasatb Mo
narepto 06bAB/EHWSA, HO U NOCAYLIATb My-
3bIKy, HOBOCTW [HS, Y3HaTb, Kakasa OXu-
faetcs noroga. CMOHTMPOBATb, HaNaauTb
W UCnbITaTb ero B paboTe Hago 3abnaro-
BpeMeHHo. B 3aTOM Tebe momoryT ToBapu-
LW, Cpean KOTOpbIX, HECOMHEHHO, HangyT-
ca 1 paguoniobutenu.

OCHOBOIl Takoro paguoysna sBNsfeTcs
yeunuTens 34, NpuHLMNuanbHas cxema Ko-
TOporo nokasaHa Ha puc. 192. OHa, Kak Bu-
OVLWb, OYeHb HaroMWHAEeT CXeMy MepBoro
yeunutenst 34 ¢ OBYXTaKTHbIM TpaHcdop-
MaTOPHbIM YCUIUTENIleM MOLLHOCTU  (CM.
puc. 183). BbIxofHas MOLLHOCTb YyCUNUTE-
na okono 15 BT, HO ee npu paynoHasib-
HOM pacxofoBaHUW BMOSIHE [OCTAaTOYHO
ana pagvoukauum 10-12 nanatok unv
03BYyYMBaHUA KOCTPOBOW, WrpoBOA WK
WHOW NNOLWaAKW, rhe no Beyepam cobu-
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Puc. 192. Cxema yCHiIHMTeNns NEPeHOCHOTO pajHoysia
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paloTcs pebata. Ycunutenb NO3BONSET
nepegasaTb 06bABNEHUS, NHOPMUPOBATbL
0 NnaHax n cobbITUAX nareps, TPaHCANPO-
BaTb KOHLEPTbI rpaM3aniucy, a eciiv K He-
My [06aBUTb MPUEMHYIO MPUCTaBKY, TO
M nNporpammbl MECTHON BeLlaTe/lbHOM
CTaHumn. VICTOYHMKa NUTaHus, COCTaB/eH-
HOTO 13 LecTu 6atapeit 3336/1, Npu exe-
HeBHOI 4-5-yacoBoW paboTe paguoysna
XBaTaeT Ha 4-5 gHeld, a 6aTapen U3 Aess-
TV 3/1eMEHTOB 373 MpwW TOW XXe Harpy3ke—
Ha MecsL.

Ycunutenb YeTblpexkackafHblil, NATU-
TPaH3NCTOPHLIA. Ero nepebil Kackafg Ha
TpaH3uctope VI aBnsetca MUKPODOHHbLIM
YCUAUTENIEM BTOPOI U TPETWIA Ha TpaH3u-
cTopax V2 v V3-npeagsapuTtenbHbIM YCUIn-
TeneM HanpsikeHus, YeTBEPTbIA BbIXOAHON
Kackag Ha TpaH3uctopax V4 n V5-asyx-
TaKTHbIM YCWUUTENEM MOLLHOCTKW. TpaH3u-
ctop V2 BkmoyeH no cxeme OK, Bce
OCTa/lbHble TpaH3ucTopbl-no cxeme OD2.
CBA3b Mexay nepBbiMM TPeMs Kackafa-
MU-eMKOCTHasi, a Mexay TPeTbUM W Bbl-
XO[HbIM  KacKafjaMu-TpaHcqopmartopas.
TpaHcdopmaTop T1, Kak Tbl YXe 3HaeLlb,
obecneumBaeT nojadvy HampshkeHWin 3BYKO-
BO/ 4acTOTbl Ha 6a3bl TpaH3ucTopos V4
n V5 B npotmBoase, 4TO Heo6X0AMMO

ans paboTbl ABYXTaKTHOrO yCwIuTens
MOLLHOCTH.
demvtenn  R1R2, R7R8, RI10R11,

R14R15 co3gatoT Ha 6asax TpaH3MCTOPOB
Tpebyemble HanpsXXeHus cMelleHus. [ns
MOBbILIEHNA TemnepaTypHol CTabubHO-
CTU paboTbl TpaH3ucTopos VI n V3 B ux
AMUTIEpPHbIE LEMU BKITHOYEHbI PE3NUCTOPbI
R3 n R12. Pe3suctop R5 n koHpgeHcaTop
C4, a Takxe pesuctop R13 n KoHaeHcaTop
C9 00pa3ytoT AYeiKkM pa3BA3bIBAOLLMX
(hMNbTPOB, NpefoTBpaLialoLiMe NapasuT-
HYI0 CBA3b MeXAy Kackajamu 4yepes 06-
LWWIA MCTOYHUK MUTAHWS.

PerynmposaHve rpOMKOCTM  OCYLLEeCT-
B/IFETCA MNepeMeHHbIM pesucTtopom  R6,
& 4acToTHasdA KOPPEeKUMs YCUIUTEIbHOrO
TpakTa-pesuctopom R10, o6pasyrowmm
BMecTe C KoHfeHcatopom C8 uenb oTpu-
LaTenbHOW 06paTHON CBA3WM Mexay Kon-
NekTopoM 1 6asoil TpaHsuctopa V3.

MukpodoH Bl nogknouaroT K 3axu-
Mam Xl n X2, a 3ByKocHumatens B2-k
3KkMMam X2 1 X3 Bxofa yCuauTens.
lMepexof ¢ 04HOTO BUAA Nepejayun Ha fpy-
rov OCYLLEeCTB/AETCA Mnepekoyarenem Sl.
Mpyn BKNOYEHUM MUKPO(OHA €ro curHan
3BYKOBOW 4aCTOTbl Yepe3 KoHAeHcaTop Cl
MofaeTca Ha BXO[ MepBOro Kackaga, ycu-
nmnBaeTcs TpaHsuctopoMm VI, a OT Hero,
npoiigs yvepe3 koHAeHcaTop C3, KOHTaKThl

nepekntoyarens S1, perynsarop rpoMkocTu
R6 n koHpeHcatop C5-Ha BX0f BTOPOro
Kackaga. [lpn BKNOYeHUM 3BYKOCHMMATe-
na curHan nopjaetcs (4epes pesvctop R6
1 KoHgeHcatop C5) cpasy Ha BX0f BTOpPO-
ro Kackaga, MuHys nepsblii. C BbIxofa
YCUNTENS MOLLHOCTU YCW/EHHBIA CUTHa
3BYKOBOW 4YacCTOTbl MOCTYNaeT K rpOMKOro-
BOPUTENAM.

Bca BTOpUuyHas 06MOTKAa BbIXOLHOMO
TpaHcgopmartopa T2 paccumTaHa Ha NuTa-
HWEe TPAHCMALUOHHON NNHWW, 3arPYXXEHHO
Ma/IOMOLLHBIMWA  3M1EKTPOANHAMUYECKNMM
rofioBKaMmn € Ccornacyrowmmm (MoHmxaro-
WMMM) TpaHcopmaTopaMun, a ee Cekuus
a-6-Ha nuTaHWe OfHOro0 rPOMKOroBOpU-
Tens B3 ¢ ronoskon MOLLHOCTbIO 2-3 BT.
PasbeM X8, MoAkMOUYeHHbIVi napannensHo
Cekuunm a-6 O0OMOTKW, CNYXWT AN1S KOH-
TPO/ILHOTO Tene(oHa. TpaHCIALMOHHYIO
JINHWIO MOAK/TOYAT K 3aKnumMam X6 n X7,
a rpomkorosoputenis B3-k 3axnmam X4
n X5 C nomowbio nepeknoyarens S2
BKJ/IIOYAIOT /IMO0 TONBLKO TPAHCNALNOHHOK
JINHWIO, NIM60 TOMBKO TPOMKOrOBOPUTESb.

B cobpaHHOM Buie yCWUnuTeNb paguoys-
Na MOXeET NPeACcTaBNsATL Co60i (paHepHbIi
YeMOJaH C OTKWUAHOW KPbILLKON, SBAO-
LLLEVIC aKyCTMYECKOI [OCKOW C YKpemneH-
HON Ha HeN‘rofloBKOM MOLHOCTbIO 2-3
BT, Hanpumep 2 A-28, 3 A-1. C BHyTpek-
Heli CTOPOHbI B KPbILLIKE MOTYT 6bITb fYeii-
Ku, 06pa3oBaHHble (aHepHbIMU Mepero-
posKamu, OJ1F XpaHeHUs MasiorabapuTHbIX
rPOMKOr0BOpUTENEli-pagnoTOUekK.

MoHTaxHas nsarta yCuiuTens, BXOAHble
3aKMMbI, nepekntoyatenn S1 u S2, 6ata-
pea nutaHna GB h ee BbikntoyaTenb S3,
pasbeM X8 KOHTPO/IbHOro TeneoHa pas-
MELLEHbI Ha COOPOYHONM MaHenun, ABASH-
Levicst nepedHeri CTeHKOM kopryca ycunn-
Tens (puc. 193). Mexay nnaton ycunute-
na 1 baTapeerd NUTaHWA Ha NaHenu npeg-
YCMOTPEHO MeCTO /11  PagvonpueMHol
NPUCTaBKW UMW TOTOBOr0 MasorabapuTHO-
ro TPaH3UCTOPHOIrO NpuemMHuKa. OpueHTH-
POBOYHble pasMepbl MaTbl  YCUAUTENSA
230 x 100 mMm, cbopoyHoii nmaHenn-315 x
X 265 mMMm.

Tpansuctopbl  VI-V3  moryt 6biTb
MI139-MIM42, a V4 n V5-11214, M215,
M201-M203 c ntobbIM GYKBEHHBIM WHAEK-
com (kpome MM213). KoathpuumeHT b213
TpaH3ucTopos-oT 30 go 100.

MepemMeHHbIe 1 NOCTOAAHHbIE PE3NCTOPBI
MOryT 6bITb /1OBbIX TWUNOB Ha JObble
MOLLIHOCTM  paccesHns.  SneKTponmTunye-
ckune koHgeHcatopbl K50-6, K50-3, KoHAeH-
catop C8-BM,, KA unn KCO. lMepekio-
yatenn S1 n S2 Bxofa 1 BbIxoda ycunmre-
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Puc. 193. Mnata ycunuTtens (a) n Bug Ha C60pOYHY0 NaHesnb c3aan (6)

N1s1, BbIK/OYaTeNb NUTaHUs S3-Tymb6/iepbl
TB2-1. 3axXuMbl Ntobble.

MeXKacKagHbIil 1 BbIXOHOI TpaHchop-
MaTopbl CcaMofenbHble. [laHHble MeXKa-
CKagHoro TpaHcgopmaropa T1: MarHUTO-
npoBog 13 nnactuH LU-9, TonwmHa Habo-
pa 15 mm; nepBuyHas | o6mMoOTKa cogep-
*ut 1600 BuTKOB nposoga [19B-1 0,15,
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BTOpuyHas Il -500 BUTKOB Takoro e rpo-
BOJa C OTBOAOM OT cepefuHbl (250 + 250
BWTKOB).  MarHutonposos  BbIXO4HOIO
TpaHcgopmartopa T2 cobpaH U3 MNacTuH
111-12, TonwmHa Habopa 20 mm. [lepBunu-
Has | 06mOTKa cogepxut 320 BUTKOB Npo-
Boaa M3B-1 0,31 ¢ BLIBOAOM OT CepefuHbl
(160+160 BuTKOB), a BTOpU4YHas 11-160



BUTKOB nposoga M3B-1 0,69 ¢ orsBOAOM
oT 90-ro BuTKa (cekums ab), cumtas oT
3a3eM/IEHHOTO KOHUa. TpaHchopmaTopbl
YKpenfieHbl Ha njare ¢ MOMOLLbIO Te-
TUHAKCOBbIX HaKNajoOK W BWHIOB C rai-
Kamu.

MOHTaXHY0 nnaty 1 CcOopoYHylo Mna-
Hefb YCUNUTENS Xenate/bHO BbINUINUTL U3
JIUCTOBOTO reTMHaKca WM TeKCcTomTa
TO/MLUMHON 2-2,5 MM.

Ona  pagmoukaumMy nasaTok  nyylue
BCEro nofonayT rpoMKOroBOpuTeNn C ro-
noskamu 0,11'4-6, OArA4-9. Ponb nepe-
XOHbIX TPaHCHOPMAaTOpPOoB MOTYT BbIMNOSI-
HUTb ManorabapuTHble BbIXOAHblE TpaHC-

opMatopbl, NpefHasHayeHHble 418 pa-

OTbl B [IBYXTAKTHbIX BbIXOAHbIX Kackafax
TPaH3UCTOPHBbIX  NpUeMHUKoB.  Cxema
M BO3MOXHAA KOHCTPYKLUWS TAKoro 1pom-
KOroBOPUTENA-PaAMOTOUKMN MOKa3aHbl Ha
puc. 194. TpaHcopmaTop NOAKIHOYALOT
K TPaHCNALMOHHOW NHUM Nt06BOI MONoBY-
HON ero MepBMYHON 06MOTKWU. BTOpMuHas
(noHmxarowwasa) o6MOTKa COefMHEHa CO
3BYKOBOI KaTyLUKOA TFOM0BKM TPOMKOro-
BOpUTENS.

Ho TpaHchopmMaTop pafnMoTOUKM MOXET
6bITb U camofenbHbIM. UT06bI TpaHchop-
matop 6bl1 ManorabapuTHbIM, ero MarHum-
TONPOBOL, Hajo cobpaTb I3 nepman-
noesbIX nnactTuH LW-6, TonwmHa Habopa
6 MM. MNepBuyHas 06MOTKa TpaHctopMma-
TOpa C TakKUM MarHWTOMPOBOLOM [JO/DKHA
cofepxarb 450 BUTKOB nposoja
M3B-1 0,1, BTOpM4HaA-80 BUTKOB NPOBO-
fa MaB-1 0,23.

Mepeknovatens S (Tymbénep) Cnyxur
[N BK/OYEHWNS 1 BbIK/OYEHWS PafMOoTOu-
kn. Korga pagnoToyka BbIK/IHOYEHa, BMe-
CTO Hee K SIMHWUK MOAK/OYAETCH ee 3KBMBa-
NeHT- pesuctop R conpotusneHvem 200
Owm. 3TO caenaHo ans Toro, UTobbl 06LLas
Harpyska yCwauTens ocTaBasiaCb Bcerga
NPYMepPHO  OJMHAKOBOW, HE3aBUCUMO OT
ymcra BKIIHOYEHHbIX W BbIK/MIOYEHHBIX pa-
[VOTOYeEK.

[JviHaMmmnyeckune ronoBkM BMECTe C nepe-
XO[HbIMX TpaHcopmMaTopamu, MNepeksto-
YyaTensaMum 1 pesncTopamMmv MOXHO CMOHTU-
poBaTb B (hyTnspax W3 haHepbl, opraimta
WAM NIIOTHOMO TOJCTOrO KapToHa. [lo-
BEPXHOCTU CTEHOK (DyT/ISipOB MO/IE3HO Mo-
KpbITb 2 3 pasa onmgon UM MacnsHbIM
NakoMm-Ans 3awutebl OT Brarn. Beinon-
HATb (PYHKLUMIO MUKPO(OHA MOXET ofHa
U3 paguoToyek. Ho 3HauuTenbHO Jydile
Oyget paboTaTb TenegiOHHbI  Kamnckonb
OOMLU-1, noaKNOYEHHBIA KO BXOAY YCu-
nuTens Bceli 0BMOTKON (cpefgHuii BbIBOA
OCTaeTcs CBOOGOAHLIM). [epxartenb Karicto-

Puc. 194. Cxema N KOHCTPYKUMSA 1pOMKOOBO-
pUTENs-pafmnoTouKun

NA HaZl0 BbITOUUTbL WK Bblpe3aTb U3 CyXO-
ro fepesa W npuaenatb K HeMy pyuky (puc.
195,a). Kanctonb [O/MKEH M0THO BXO-
OUTb B OTBepcTWe fepxatensd Ero Bbl-
XOAHbIMA  32DKUMaMyU  MOTYT  CNYXUTb
BUHTbI C raiikamu. Pynop, 6e3 KOTOpOro
3 (PeKTMBHOCTb KarncroNs CHUXAETCA, HaLo
CK/MeUTb W3 MJIOTHOrO KapToHa, npocy-
WKNTb, @ 3aTeM MponNUTaTb MacnsAHbIM Nna-
KOM unn kneem b®-2. Ero Kosnbuo gon-
YXHO MNJIOTHO BXOAUTb B OTBEPCTME Kar-
CHONbHOrO [fepxarens.

MOXHO TaKkKe UCMo/b30BaTh YHO/bHbIN
MUKPOQOH, Hanpumep kanctons MK-10
nnn MK-59, BK/IHOUMB €i 0 No CXeMe, MoKa-
3aHHOl Ha puc. 195,6. 3gecb pesncTop

Puc. 195. MukpothoH paguoysna Ha 6ase Kan-
ctona ASMLL-1 (a) n cxema BK/IHOYEHUS YTrofb-
HOK MuKpocoHa (6)

Puc 196. PagmonpuemHasi npucraska
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R fABngeTca orpaHuuuUTENieM TOKa U OfHO-
BPEMEHHO Harpyskoli kanctonsa. Hanpske-
HWe 3BYKOBOW 4acTOTbl uepe3 3axkum Xl
n KoHgeHcatop Cl nogaetcs Ha 6asy
TpaH3uctopa VI ycunutensa. Ons nutaHus
TaKoro MUKpPOoHa 1CTonb3yeTcs batapes
ycunutend.  ConpoTMB/IEHWE  OrpaHnym-
Te/IbHOro  pesncTopa Hago nojobparb
ONbITHBIM MyTeM, A0OMBAACH HEWCKaXEeH-
HOro 3BYKOBOCMPOU3BELEHUS.

HanaxxusaHve ycunutens pagvoysna
HWYeM He OT/IMYaeTcs OT HalaXuBaHWs
NoJdobHbIX emy TPaH3UCTOPHbIX YyCuUTe-
Nen C ABYXTaKTHbIM BbIXOLHbIM Kackafom.
Tembp 3ByKa PErynvpyrtoT mnepemMeHHbIM
pesuctopom R10. Mpwn >kenaHuu cuibHee
MOAYEePKHYTb HU3LLIME 3BYKOBbIE YacTOThI,
eMKOCTb KoHfeHcaTopa C8 crefyeT ysenu-
untb fo 4700-6800 no.

[Ona npuema v TpaHcaauuM nporpaMm
pafMoBeLLaTeNIbHbIX CTaHUMIA MOXHO WC-
nonb30BaTh ' 060K TPaH3UCTOPHBIA Npu-
EMHVK, MOLK/I0Yasa ero BbIXOL KO BXOAY
ycunuTens paguoysna. Ho ansa atoi uenu
MOXHO CMOHTMPOBATbL MPOCTYH0 OfHO-
TPaH31CTOPHYIO MPUCTaBKY, Harpumep Mo
cxeme Ha puc. 196. 3pecb Kartywka L1
M MOACTPOeYHbIi KoHAeHcaTop C2 BmecTe
C aHTEHHbIM YCTPOWCTBOM 06pa3ytoT Ko-
nebatenbHbli  KOHTYP, HacTPOEHHbI Ha
MECTHYIO paguocTaHLmio. KaTyLlka BK/O-

yeHa Kak aBTOTpaHcqopmaTop. Ee HumKHAS
(no cxeme) cekuus, cogepxkallias NpUMepHo
[lecATYI0 4aCTb BWTKOB, ABNAETCH KaTyLu-
Koii cBsisn. Cospgarolleecs Ha Heli Hanps-
XEHVe paAmnoyvacTOTHOIO CUrHana uYepes
KoHZeHcaTop C3 mocTynaeT Ha 6a3y TpaH-
31CTOpa, paboTalolero B pexxuve AeTek-
TUPOBaHUS 1 YCUNEHUs KoiebaHUii 3BYKO-
BOM u4acToTbl. Yepe3 KoHgeHcatop C4
1 nepekntoyatenb S1 ycunmtens, KOTOpbIi
Tenepb [OMKEH ObITb PEXMO3ULMOHHbIM,
CUrHan 3BYKOBOW 4acCTOTbl MOJAETCA Ha
BXOZ, BTOPOro Kackaja ycwnutens pa-
auoysna.

B" narepHbIX YCNOBUAX aHTEHHOW MOXET
CNYXWTb OTPE30K M30/IMPOBaHHOIO MpPOBO-
pa pnvdon  10- 15 M, nojgBelleHHbI Ha
Cyyke [epeBa, a 3a3eM/eHMEeM-XKene3Hbli
LWITbIPb, BOWTLIA B 3eMJItO.

NTak, caenaH eLle OfyH Luar K npakTu-
UECKOMY MO3HaHUIO paguoTexHuku. Llar
OYeHb Ba>KHbIA. [OTOMY 4TO, Kak f y>Ke
roBopun BHauvase 3TON becedbl, yeunuTenb
34 ABnseTCA COCTABHON YaCTbl MHOIMMX
COBPEMEHHbIX pagnoTeXHUYECKNX
YyCTpOiCTB. B 3TOM Tbl ewe He pa3s
y6emLbCes.



BECEJA TPUHALLATASA

13

TPAH3NCTOPHbBIE
NMPNEMHUNKIN MPAMOIO
YCUNEHUA

dToii becefoil HauMHAETCs  CredyroLWwmin
3Tan TBOEro pagnoTeXHWYECKOro TBOpuYe-
CTBa-M3y4eHNe U KOHCTPYWUPOBaHWE TpaH-
3UCTOPHOrO NPMEMHMKA NPSIMOTO YCUEHNS.
O NpuemMHUKe MPSMOr0 YCUNEHWSt Ha 3neK-
TPOHHbIX Namnax pasroBop OyaeT B che-
Jyrowein becege.

HanomHio: NpYeMHNKOM NPSMOro ycune-
HUS Has3blBalOT pPaAMONPUEMHOE YCTPOii-
CTBO, B KOTOPOM MPOUCXOAUT TONbKO OAHO
npeobpasoBaHie MOAYNMPOBaHHbIX Koneba-
HWA pagnoyacTOTbl—AeTeKTuUpoBaHue. [1o
JeTeKTOopa NpoNcXoauT HacTpoiika u ycu-
NEHVe curHana paguocTaHuuu, nocne fge-
TeKTopa-ycuneHne Kkone6aHuii  3BYKOBOM
YacTOTbl 1 NPeobpasoBaHue KX B 3BYK. Ycu-
NNTeNb, pagmoyacToThl 06ecneunBaeT Hop-
Ma/lbHyt0 paboTy AeTeKTOopa, a yCUunMTenb
34-HopManbHyo paboTy AUHAMUYECKON
FONOBKW TPOMKOTOBOPUTENS.  YCUnnTenm,
Takum 06pa3omM, COCTaBNST OCHOBY Mpu-
eMHMKa MPSIMOr0 YCUNeHMs, 0becneymBato-
LLIEro rpoOMKMiA NpUeM paanoBeLLaTeNbHbIX
CTaHuuin.

OT YCUIINTENA-K MNMPNEMHUKY
MNnPAMOI O
YCNNEHWA

MepBbIA War oT ycunuTens K NpUeMHUKY
NpsMOro ycunieHus Tbl yxxe cgenan. Kor-
[Ja? BcnomHu cefpmyto beceny. Torga Thbl

13-202

3KCMEPUMEHTMPOBAT C  YCWUIUTENeM' Ha
OZHOM TpaH3WUCTOpe, NOAK/IHOYas ero K fe-
TEKTOPHOMY TMPUEMHWKY. B pesynbrare
y Tebs noayunncs NPoCTeRLNA NPUEMHNK
NPAMOro YCUeHNA-AeTEKTOPHbIA C Of4HO-
KackafiHbIM ycunutenem 34 (cm. puc. 91).
370 6b11 NpuemHmk 0-V-1. B Toii xe bece-
[le 04HOTPaH3NCTOPHbIV petiieKCHbIA npu-
eMHUK OblT Takke mpuemHukoMm 0-V-1.

A B npegpiayLiein 6eceae? Ecnm Ha BXog
no6oro 13 ycunuteneid Tbl Nnogasan Cur-
Ha/l OT JETEKTOPHOro NPUeMHWKa, TO YCu-
NUTeNb TakXe npespallaics B MPUEMHUK
NpsMOro ycuneHus. Tak, Harpumep, ycu-
NNTeNb, CMOHTMPOBAHHbLIA MO NO6ON U3
CXeM Ha puc. 174 wnn 175, B co4yeTaHuu
C [JEeTeKTOPHbIM MPUEMHMKOM CTaHOBW/ICA
NMPYEMHUKOM NpAMOro ycuneHna 0-V-2,
a C ycunutenem rno cxeme Ha puc. 183—
npvemHukom 0-V-3.

[na 3akpensieHMsa B namaTv NpuHUMNa
MOCTPOEHMA N PaboTbl TaKNX MPUEMHUKOB
COBETYI0 CMOHTMPOBATb W UCMbITaTb NPK-
EMHUK, CXeMAa KOTOPOro M306paxkeHa Ha
puc. 197. 310 npuemHuK O-V-3 ¢ HacTpoii-
KON Ha OfHy MEeCTHYH pajmoBeLlaTenb-
Hyl0 cTaHuMo. Ero BxogHoin Koneba-
TeNbHbI KOHTYp 06pasytoT kaTywka L1
C KoHaeHcaTopoM C2 W NOLK/HOYEHHble
K HUM BHellHAA aHTeHHa W1 1 3a3emse-
Hve. py6ast HaCTpOKa KOHTYpa Ha BOSIHY
pagmnocTaHLUMK OCYLLECTBISETCA MOLO60POM
KoHfeHcaTopa C2, a TOYHasA-M3MeHEHUEM
WNHAYKTMBHOCTU KaTyLUKN MOACTPOEYHbLIM
(heppuTOBbLIM CepPLAEYHUKOM.

BxogHoin konebaTtesibHbIN KOHTYP C AMO-
gom VI n pesuctopom R1, BbINOMHA-
LWMM pOJib Harpy3kuy AeTekTopa, 06pasytoT
He YTO MHOe, KaK 3HaKoMbIM Tebe pdeTek-
TOPHbI NpuemMHWK. CWrHan 3BYKOBOW ua-
CTOTbI, CO3dallmiics Ha pesuctope RI,
Yyepes KoHAeHcaTtop C4 nocTynaet Ha BXof
yeunutens 34, ycuivmBaeTcs Tpems ero Ka-
CKafjaMn 1 rOJIOBKOW TPOMKOrOBOPUTENS,
BK/IIOYEHHOW B KONMIEKTOPHYIO Lenb Bbl-
XO0AHOro TpaHsucTopa V4, npeobpasyercs
B 3BYKOBble KosebaHus. [pegnosnaraercs,
4yToO ANA MpUeMHUKA OyaeT WKCMnosib30BaH
abOHEeHTCKUIA rPOMKOroBopuTe/b C AUHa-
MWYECKOI rO/I0BKOW MOLLHOCTbIO
0,25-0,5 BT, a,ero cornacyrowuii TpaHc-
thopmaTop 6yeT BbINOMHATb PO/b BbIXOS-
HOro TpaHcopmaropa NpUeMHUKa.

Bce TpaH3WCTOPbI BK/IHOYEHBI MO CXEMe
03. HayvanbHOe HanpsKeHue CMeLLeHns
Ha 6a3bl TpaH3ucTopoB V2 1 V3 nogaetcs
C KOJIIeKTOPOB Yepe3 COOTBETCTBYIOLLME
UM pesuctopbl R2 'm R4, uTO ynydwlaer
TEPMOCTabWNbHOCTL peXxmma paboTbl 3TUX
TPaH31CTOPOB.
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VZ-Vb Mn3B-Mnbl

Puc. 197. MpuHunnuanbHasa cxema npuvemHuka 0-V-3

[Ona nutaHua npreMHMKa WCMonb3yi
OAHY WM [Be COefVHEHHble nocnefoBa-
TefbHO GaTapen 3336J/1. HesaBucumo oT
HanpsHXKeHUs UCTOYHMKA MUTaHWSA, KOJIEK-
TOPHble TOKM TPaH3MCTOPOB YCTaHaB/MBal
Te, UYTO yKa3aHbl Ha cxeme. CpaBHM paboTy
MPUEMHMKA NMPU Pa3HbIX HaMpHKEHUAX UC-
TOYHWMKA MUTaHMA.

Jetanu npremHMKa MOXHO CMOHTUPO-
BaTb Ha reTMHaKCOBOW Mnare pasmepamu
npumepHo 70 x 90 m (puc. 198). OnopHbI-
MW TOYKaMM MOHT&XKa CNy>XaT MpoBo-
NOYHble CTOWKM WM NycTOTeNble 3aknen-
ku. B KonebaTenbHOM KOHTYpe UCMOJb3yii
KaTyLUKY C (heppUTOBLIM CTEPXKHEM, O KOH-
CTPYKUMM KOTOPOIA 51 pacckasbiBan B [€Bs-
Ton Gecefe (puc. 145). DnekTponUTMYe-
CKve KoHpgeHcaTopbl C4-C6 Ttuna K50-3,
K53-1 (unn K50-6); ocTasbHble KOHAEHca-
TOpbl W pe3ncTopbl Mobble. Ob6paiato
BHMMaHWe Ha KOHCTPYKUMIO pa3bema X2
[ONA NOAK/MOYEHNA 3a3emneHus. Ero rHes-
[l0Basl 4acTb COCTOMT M3 [BYX KOneL, uim
KOPOTKMX METa/IMYECKUX Trpybouek, npu-
KpenieHHbIX K nnarte. Korga B HUX MJIOTHO
BCTaB/AOT KOHTAKTHYHO BWIKY MNpOBOAa
3a3eM/IEHUNsl, OHW, 3aKOPayMBasACb, BK/O-
YaloT MNuUTaHWe MNpUeMHYKa.

Puc. 198. MoHTaxkHasa nnata npuemMHuUKa
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MoHTaXHY0 nnaty Kpenu B QyTaspe
abOHEHTCKOr0 FPOMKOrOBOPUTENS B JIO-
60M nonoXeHnn. batapes MOXeT 6bITb
nog naatoin unm psgom c Heid. MonyunTes
rPOMKOroBOpSALLIAA PagMoTouKa.

YTo Hago y4ecCTb Mpu MOHTaXe Npuem-
HVYKa? B nepBblii Kackag ycunmTens Hago
CTaBUTb TOT U3 TPaH3UCTOPOB, KOTOPbIL
NMeeT HambonblUMA CTaTUYECKWA KO-
(huuveHT nepegayn TOKa, a B BbIXOAHO-C
HaumeHblMM  b213-  Ecnn, Hanpumep,
Koa(huumeHT b213 ofHOro TpaH3UCTOpa
OygeTt 20, BToporo-80, a TpeTbero-60, To
MepBbIA N3 HUX [AO/MKEH paboTaTb B TPETb-
€M, BTOPO/i—B NepBoM, a TPETUIN-BO BTO-
pom Kackagax. lMogbwupas CoOnpoTUBIEHUA
* PE3UCTOPOB CMeELLEHMS, Nonpobyi n3me-
HATb W Harpys3ouHble pesncTtopbl (0T 3 4o
10 KOm), fo6MBasAiCb HambosbLUel FPOMKO-
CTW, COXPaHSAs Mpu 3TOM TOKM MOKOA KO-
NEKTOPHbIX Leneli, yKa3aHHble Ha CXewme.

KoHpeHcatop C2, nogbopom KOTOpOro
OCYLLECTBNAETCA rpybas HacTpoiika npu-
eMHWKa Ha BOJIHY MECTHOM paanoBeLLa-
TeNbHOW CTaHUuK (a TOYHas- nepemeLle-
Hvem Katywku L1 no depputoBomy
CTEPXHID), MOXHO  3aMeHWUTb  MNoj-
cTpoeyHbiM Tnna KIK-2. OH He TOMbKO
06/1erYnT HacTpPOKy KOHTYpa, HO, BO3-
MOXHO, NMO3BOSIUT, MOJb3YACb UM Kak KOH-
[leHCaTopoM MNepeMeHHOW eMmKoCTu, Ha-
CTpamBaTb MPUEMHWK Ha [Be pafnoCTaH-
Lmn.

Ecnn no KakvM-TO MpUYMHaMm MpUeMHUK
cpasy He cTtaHeT paboTtaTb, TO MpexXxze Bce-
ro M3Mepb KOJEKTOPHble TOKW TpaH3u-
CTOPOB 1 WUCMbITali €ro N0 4acTam, Mofib-
3yACb MPOCTEMALUMM reHepaTopoM CUrHa-
nos (cM. pwuc. 105): cHauyana npoBepb
BXO[HYI0 4acTb, KaK y JeTEKTOPHOro npu-
eMHUKa, a NOoTOM Yycunutens. KoHeyHo,
BCe 3TO HAZO feNlaTb Ha MaKeTHOM naHenw,
a 3aTeM CMOHTMPOBAaTb feTasM Ha nnate,



npeaBapuTe/lbHO COCTaBMB  MOHTAXHYHO
CXEMY C Y4eTOM pa3MepoB [feTaseil.

MOXHO nn 3TOT WM 6onee MPOCTONA,
HarnpvmMep C ABYMSI Kackajamul yCunieHus
KonebaHWin 3BYKOBOW YaCTOTbl, MPUEMHUK
chenarb NoxoAHbiM? MoXxHO. HO Mnosb3o-
BaTbCA UM MPUAETCA TOMbKO Ha MprBanax.
AHTEHHOW  6yfeT  ClyXUTb  U30/MPO-
BaHHbI/A NpoBoA AnnHoW 8-10 m,! nogge-
LUEHHBbI OAHMM KOHLOM 3a CY40K BbICOKO-
ro fJepeea, a 3asemM/ieHUEM-MeTalInYe-
CKUIA LUTbIPb, BOWUTLIA MOM/Ty6XKe B 3eM/IHO.
Be3 kayeCTBEHHOW aHTEHHbI W 3a3eM/IEHNS
TakoW NpMeMHMK ByaeT paboTaTb Clabo—
YyBCTBUTENbHOCTL Mana. YTo6bl MOBbI-
CUTb YYBCTBUTE/ILHOCTb, K HEMY Hafo [0-
6aBUTb YCUNIUTENb PaaMoOYacTOThl.

YCWINTEJb
N MATHUTHAA
AHTEHHA

PAONOYACTOTbI

Korga palOT OUEHKY TOMY WM WHOMY
MPUEMHNKY, WMEKT B BMAY HE TONbKO
FPOMKOCTb M eCTECTBEHHOCTb BOCMPOM3BO-
OMMOrO  3ByKa, UTO  OMpefensercs
rNaBHbIM 06Pa30M CXEMHBIM peLUeHNEM
M Ka4yeCcTBOM paboThbl yCUMNAWUTENS pagmoya-
CTOTbl, HO U TaKWe ero napameTpbl, Kak ce-
NEKTUBHOCTb  (M36MpaTenibHOCTb) U YyB-
CTBUTENIbHOCTb.

Mof TepMWHOM CeneKTMBHOCTL MoApa-
3yMeBaeTCsi CMOCOGHOCTb MPUEMHUKA Bbl-
LensiTb 13 Bcex KonebaHuin pagnoYacToThl,
BO3HMKAIOLWMX B €r0 aHTeHHe, Ko/eGaHus
TO/IbKO TOW 4acTOThbl, HA KOTOPYIO OH Ha-
cTpoeH. Korga nprveMHWK 4eTKO Bblaenser
CTaHUMIO, Ha KOTOPYHD OH HacTPOeH,
0 HEM TOBOPST KakK O MPUEMHUKE C XOpO-
e cenekTMBHOCTbIO. Ecnn npu npreme
KaKoW-To CTaHLMM NpocAyLIMBalOTCA Apy-
rve, 6/M3KMe MO 4acToTe pagMocTaHLum
WK, KaK roBOPST, CTaHLMM COCEHEro Ka-
Hala, O TakOM MPUEMHWKE TOBOPAT, 4TO
ero CeneKTUBHOCTb MIOXas WU HepjocTa-
TOYHO xopowas. OanH M3 cnoco6oB NoBbI-
LIEHUs CeneKTUBHOCTW MPOCTeiLero npu-
eMHMKa-0cnabneHne €BS3M HacTpauBae-
MOr0 KOHTypa C BHELUHeli aHTEeHHOW,
B 60/1ee CNI0KHOM-YBEIMYEHMEe Yucia KOH-
TYpOB, HaCcTpamMBaeMbIX Ha YacTOTY NPUHW-
MaeMoW CTaHLuWW.

[Lpyroii kauecTBeHHbIA NMoKasaTeNb Npu-

eMHMKa - YyBCTBUTENLHOCTb - XapaKTepu-
3yeT CMOCOOHOCTb €ro «0T3blBaTbCsH» Ha
cnabble CUrHaMbl OTAANEHHLIX CTaHLUIA.
Ecnn npuemMHMK He pearmpyeT Ha CUTHabl
OTAaNIeHHbIX CTaHLMIA, O TaKOM NPUEMHIKe

B*

roBOpPSAT, YTO OH 06nafaeT mManol um
MN0XOM YyBCTBUTENbHOCTbIO. ECnn e OH
NPYHMMaeT 60/bLLIOE YMCNO OTAAIEHHbIX
N MasIOMOLHBIX CTaHUMiA, FOBOPAT, 4TO
3TOT NpUEMHUK 06/1aaaeT XOpOoLLUel uyBs-
CTBUTENIbHOCTHLHO.

UyBCTBUTENBHOCTb NPUEMHMKA 3aBUCUT
OT KauecTBa ero BXOAHOI Lienu, Yy1cna Kac-
KafloB YCWIEHUS PafuoyacToTbl, WUCMOMb-
3yeMbIX B HWX TPaH3UCTOPOB U PeEXVMOB
nx paboThbl.

TPaH3VCTOPHbIA  NPUEMHUK  MPSMOro
yCUneHus, 06ecneymBaroLLnin - yBEPEHHbI
nprvieM MeCTHbIX W OTA&IEHHbIX MOLLHBIX
pafmoBeLLaTe/lbHbIX CTaHUMWIA, UMeeT 06bl-
YHO OfMH HaCTpamBaeMblii KOHTYP, OAWH-
ABa Kackafa YCWIEHUS MOAY/IMPOBaHHbIX
KonebaHWii pagmMoyacToThl, a ecim OH Mo-
PTaTVBHbIA, TO W BHYTPEHHIOK MarHuT-
HYIO @HTEHHY.

CxemMa M CyLLHOCTb [elicTBUSA KacKaja
ycuneHms konebaHuii pagmMoyacToTbl aHa-
NOTNYHbI CXeMe 1 paboTe Kackaja npessa-
PUTENLHOIO YCW/EHWS! KOnebGaHMin 3BYKO-
BOI 4acTOTbl. PasHuuUa nub B Harpyske
KOMMIEKTOPHOW Lenu, rae nosyyaeTcs ycu-
JIEHHBIA TPaH3UCTOPOM CUTHan. JTON Ha-
rPYy3KOW, Kak 1 B Kackage YCUNeHus 3BYKO-
BOW 4acTOTbl, MOXET ObITb pe3ncTop RH
(puc. 199, a) COMpPOTUB/IEHNEM
3,3-6,8 KOM. YCUNeHHbIA curHan, cosaaro-
LWMIACA Ha Hem, 4epe3 pasaenuTeNbHbIl
KoHZeHcaTop Cpas nocTynaeT Ha BXO4 BTO-
pOro Kackafla YCWIeHUs pagmoyacToThl,
€CAN  yCUnuTeNb  [BYXKACKaAHbIA, wau
K OeTeKkTopy.

Jlyuwwe, ogHaKo, ecnv KONNEKTOPHON Ha-
rpyskoi TpaHaucTopa OyaeT He pesucTop,

a BbICOKOYACTOTHbIN Apoccenb
L (puc. 199,6), a ewle nyylle-BbICOKOYa-
CTOTHbIA  TpaHctopmaTtop  (puc. 199,B).

[Jpoccenb unm  TpaHcopmaTop, OKasbl-
BAIOLLMI pafmo4acTOTHOMY CuUrHaty 60/b-
LLiee, YeM Pe3ncTop, COMPOTMBIIEHWE MOBbI-
LLAeT ycuiieHne Kackaga. TpaHcdopmarop,
KpOMe TOro, No3BONSET MyTemM nogbdopa
KO3(hpuLMeHTa TpaHcqopmaLmn Hauyu-
1M 06pa3om nepefaTb BbICOKOYACTOT-
HYIO 3Hepruto M3 KOMNEKTOPHOIW Lenu
TpaH3ncTopa-ycunuTensa Bo BxoaHyto Lenb
TpaH3MCTOpa BTOPOro Kackaja win feTek-
TOpa, COraacoBaTb COMPOTUBIIEHNE 3TUX
Lienei.

He3aBnCMMO OT CXeMbl U Harpysku ycu-
JINTENBHOrO Kackafa Ha 6a3y repmMaHveBo-
ro TpaH3ucTOpa BMECTE C YCWINBaEMbIM
CUTHa/IOM [J0/DKHO MofasaTbesl (OTHOCU-
TEe/IbHO 3MUTTEPA) HauabHOe HanpskeHune
cmelleHns 0,1-0,2 B, a Ha 6a3y KpeMHue-
BOro tpaHsucrtopa 0,5-0,7 B.
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Puc. 199. Kackagbl YCUNEHUS PafMoyvacToThbl Ha TPAH3UCTOpPaxX CTPYKTYpbl P-M-p (418 TPaH3UCTOo-
POB CTPYKTYpbl M-p-M MOASIPHOCTb, UCTOYHWKA NUTAHUS JO/DKHA ObiTb M3MeHeHa Ha 06paTHYHo)

B Kackafax ycuneHus KonebaHus paguo-
YacTOTbl UCMOMb3YHOT Ma/IOMOLLIHbIE TPaH-
31CTOPbI C FpaHUYHON yactoTon 10 MIy,
n 6onee. M3 unucna TpaH3UCTOPOB CTPYK-
Typbl P-M-p-3TO, HanpuMmep, TpaH3u-
cTopbl [1401-M403, N416, I'T308, 'T309,
[T310, a u3 yMcna TPaH3UCTOPOB CTPYK-
Typel  n-p-n-IT311, KT315, KT301
n MHorue gpyrvie. Cnocobbl nojaun cme-
WeHNs 1 TepMocTabunmsaums pexxMMoB
paboTbl TPaH3UCTOPOB PafMoYacTOTHBIX
KackafloB Takue Xe, Kak B ycunutensx 34.

Havn6onee yacto mcnonb3yemblii pagmo-
NOOUTENSAMU  OHOKACKAAHbIA  yCUNTENb
PY c TepmocTabunmnsauuein pexxuma pa-
60Tbl TPaH3MCTOPa M BXOAHLIMMW LLEMsAMM
npuemMHuka Tbl BuavwWwb Ha puc. 200,a.
370, TaK cKasaTb, KIACCMYECKWA BapuaHT
0JHOKaCKaIHOro pagnoyacToTHOro ycunu-
Tens. Koneb6artenbHblli KOHTYP BXOAHOW
Lenu, OMpeaenstoLLmMii HaCTPOMKY npuem-
HWKa, 00pa3yloT KaTywka L1 ¢ deppu-
TOBbIM CTEPXXHEM BHYTPM U KOHAEHcaTop
nepemMeHHon emkoctn Cl. deppuTOBbLIN
CTEPXXEHb C KaTyLlKoi L1, B3sTble BMeECTe,

3TO U ecTb MarHuTHas aHTeuHa W1-aH-
TEHHa, B KOTOPOW MOLY/IMPOBaHHbIE KOfe-
6aHus pagMoyacToTbl BO3OYXKAAeT Mar-
HWTHaa COCTaBNAOLWAA paavoBoSH. Ka-
Tywka L2, Haxofsawasnca Ha (heppuTOBOM
CTePXXHe MarHUTHOM aHTEHHbI, CBA3bIBAET
aHTEHHbIi KOHTYP C YCWIeHUeM, NOo3aToMy
ee HasblBalOT KaTywkoii ceasm. Obe Ka-
TYWKN O6bIMHO HaMaTbiBalOT Ha 0Oy-
MaXXHbIX TU/1b3aX, KOTOPble MOXHO Mepe-
MeLLaTb BAOMb CTEPXKHSA, YTO MO3BONAET
nogobparb ONbITHBIM MYyTEM HauBbLIrOf-
HEWLLYIO CBA3b MEXAY HVMMW N HECKONbKO
CMeLlaTb rpaHuLbl AuanasoHa BOSH, nepe-
KPbIBAEMOIO KOHTYPOM MarHUTHOW aH-
TeHHbl L1C1.

Harpyskoii KOMNEKTOPHOM Lenn CRy>Xut
pesnctop R3. KonebaHus pagmoyacToThl,
CO3JaloLLMECs Ha HeM, Yepe3 KOHAeHcaTop
C4 nopatoTcA KO BTOPOMY pPagvo4acTtoT-
HOMY Kackagy Wnu LeTeKTopy.

Crabunusaumsa pexxmma paboTbl TpaH3u-
CTOpa OCYLLECTBAETCA C MOMOLLbIO fenn-
Tens Hanpsbkenms RI, R2 B 6a30Boii Lenu
TpaH3nUCTopa W 3MUTTEPHOrO pe3ncTopa

Puc. 200. OpHoKackagHblA ycunutenb PY ¢ MarHUTHOMA aHTeHHO
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R4 TOYHO Tak e. Kak B Kackagax ycwune-
HWA 34 C TaKoi e CMCTEMOI TepmocTa-
6unusaumm paboueii TOUKM TpaH3MUCTOPa
(cm. puc. 179,6).

KoHgeHcaTop C2, BK/IKOYEHHbIA Mexay
KaTyLKoW cBa3n L2 n 6a3oil TpaH3WUCTO-
pa- pasgfenuTenbHblii. Ero 3agava cBo-
604HO Nponyckate B 6a30BYO0 Lienb TpaH-
3ucTopa KonebaHws pagnoyacToTbl U B TO
e BpeEMS He NPONycKaTb MOCTOSAHHbINA
TOK. bes Takoro KoHgeHcatopa 6a3a TpaH-
3ucTopa GyaeT 3amKHyTa Ha 06wuiA npo-
BOJ, 4Yepe3 KaTylwky cssasuM L2 un TpaH3u-
CTOP OK&XKETCH 3aKPbITbIM. DTOT KOHLEH-
caTtop MOXET ObITb Takke BK/HOYEH Me-
XAy KaTyWwKoW K 06Wwmym 3a3eM/IEHHbIM
nposogHukom. KoHpgeHcatopbl C2-C4 He
[O/MKHbI OKa3blBaTb 3aMETHOr0 COMPOTU-
B/IEHMA KoMiebaHMAM Haubosiee HU3KMX Ya-
CTOT Avana3oHa BOSH, YCWNMBAEMbIX Ka-
cKafoM. 3Tomy TpeboBaHMIO OTBEYaKT
CNIOLAHbIE U KepaMUYecKMe KOHLEeHcaTopbl
eMKoCTblo 5- 10 Thic. ndP.

KoHngeHcatop Cl KOHTypa MarHWTHOIA
aHTEHHbI MOXXET ObITb C BO3AYLUHLIM WK
C TBepAbIM AW3NEKTPUKOM. Ero Haubosb-
LA eMKOCTb OnpefenseT AvanasoH BOJH,
MepPeKPbIBAEMbIi  KOHTYPOM  MarHWTHOW
AHTEHHBI.

Ha puc, 200,6 npusefeHa cxema ynpo-
LLEHHOr0 Kackafa YcwneHus KonebaHwit
PaAMoYacToTbl C MarHUTHOM aHTEHHOWN Ha
BX0ofe. Harpyskoii TpaH3ucTopa CAy>XuT
BbICOKOYACTOTHbIA  gpoccenb L3,  CHu-
MaeMbIil C HEro YCWIEHHbIA CUrHan noja-
eTca uyepe3 KoHfeHcaTop C3 Ha BXop cre-
LYIOLLEro Kackaja YCueHns paguoya-
CTOTbl NN AETEKTOPHOr0 Kackaga. Harpsa-
XEHWE CMelleHns Ha 6a3y TpaH3ucTopa
MoJAaeTca C ero KO/JIeKTopa Yepes pesu-
ctop R1.

O HEKOTOPBbIX AETANAX MNOPTA-
TBHbLIX NMPUEMHWKOB

CpaBHUTENBHO Masible rabaputbl, MarHWT-
Hafd aHTeHHa W aBTOHOMHOe NWTaHWe—
camble, MOXanyi, MpuBfeKaTebHble CTO-
POHbI TPAH3UCTOPHbLIX MPUEMHUKOB. W Thl,
KOHEYHO, 3axouyellb cAenatb MPUEMHMK,
KOTOPbIA MOXHO ObIN0 6bl B3ATb C CO6OI
B TYPWCTCKWIA NOXOf4, Ha NPOryskKy B fec,
Ha pblbanky, B MWOHepCKuiA narepb. Ho
KOHCTPYMPOBaHWe ManorabaputHbIX npu-
EMHVKOB TpebyeT YCWAYMBOCTW, aKKypar-
HOCTW, @ NOAYAC W HOBEIMPHOCTU PabOTbI.
[a, vMeHHO toBenvpHocTM. Begp pgeno
NPUXOANTCA UMeTb C MUHMATIOPHbIMU Je-
TanAMKn, Mo/b3ysicb MWHLETOM, a WMHOrja
elle v nynoid. Jaxe xano nasnbHUKa npu-

XOOMTCA  3aTaumBatbh, KakK KapaHpjall,
yTo6bl Yy[O6HEE p[o6upaThcs K MecTam
naiikn, He MOBPeAVB CMaiky wan LeTaiu.
HekoTopble AeTanu, 4acTo TOXe Masora-
6apuTHble, NPUXOAMTCS [fenaTb CamoMmy,
He paccunTbiBas Ha roToBble.

K uncny camogenbHbIX feTanein nopra-
TUBHOIO TPAH3UCTOPHOrO MpUEMHUKA OT-
HOCUTCA MpeXae BCero MarHUTHas aHTeH-
Ha (puc. 201), sBnAlOLlasca ero cambiM
rNaBHbIM  YyBCTBUTEMbHLIM  3/IEMEHTOM.
[nsa  MarHWTHbIX aHTEHH NPUEMHVKOB,
B TOM uucne u ANa NpUEMHWKOB, O KO-
TOpbIX MOWAET pa3roBop B 3TOW 6Gecege,
NCMOMb3YKOT  Kpyrible  (MAM  NJIOCKUE)
CTepXxHU U3 epputa Mapku 400HH wnn
600HH pgmnametpom 8-9 U AANHON
100-140 mm. MomMHULLL, B TPETLEW Geceae
Takoli CTepKeHb S pPeKOMeHJoBan Tebe
4NA  [NETEKTOPHOrO MpPUEMHUKA. BykBbl
B MapKUPOBKE CTEPXHA XapakTepusytoT
ero mMatepuas, a Uugpbl-MarHATHYO Npo-
HUL@AEMOCTb  CTEpXKHS. deppuTOoBLIE
CTEPXXHM C 60nee BbICOKOW MarHWTHOW
NpoHULUaeMocTbio, Hanpumep 1000 n 2000,
He roAAaTCA-OHU Xy)Xe paboTaloT B Auana-
30HE CpefHMX BOSH.

OpHako npexge YeM HamaTblBaTb KOH-
TYPHYIO KaTyLUKY, HAZl0 PeLUnNTb, Ha Kakoi
[nanasoH paguoBOSIH LO/MKHA OblTb pac-
CuMTaHa MarHWTHas aHTeHHa NpYeMHMKa.
[Jeno B Tom, 4TO ANS npuema pagmocTaH-
UMiA BIMHHOBO/IHOBOTO U CPeAHEBOJSIHOBO-
ro 4ManasoHOB HY>Hbl [Be KaTyliku. [1o-
TpebyeTcs, CrefoBaTenbHO, MNepekoYa-
TeNb, KOTOPbIA YCAOXHWUT KOHCTPYKLMIO
npveMHMKa u ynpasneHue uMm. Ho npo-
CTOli TPaH3UCTOPHbI/ MPUEMHUK MPSAMOro
YCUNIEHNA BCe PaBHO OyAeT NPUHMMATb
B OCHOBHOM /Wb MEeCTHble PagunoCcTaH-
UMM 1 Hambonee MOLLHble, HaxogsAlimecs
B paguyce go 200-300 km. Bot u nony-

Puc. 201. KoHTypHas KaTywlka MarHUTHOW aH-
TeHHbl C KaTyLUKOW CBA3N
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4aeTcs, YTO HET CMbICNA UATU Ha YCOXHe-
HUe npuveMHuKa. [lycTb OH NpUHWMaeT
[Be-TpU  pafMocTaHUuW, HO  YBEpeHHOo
W rPoMKo. Paguonobutenn Tak WMEeHHO
MW MOCTYMalT PacCUUTLIBAIOT  KOHTYP
MarHMTHOW aHTeHHbl MPUEMHUKa TOSbKO
Ha pafguocTaHUuuW TOro AuanasoHa, nepe-
[laun KOTOpPbIX XOPOLUO CAbIWHbLI B TeEX
paiioHax, rge OHW XmBYyT. Tak, monarao,
Hafo MocTynuTb U Tebe.

Bo Bpemsa 3KCMepPUMEHTOB C MPOCTbIM
TPaH3NCTOPHbLIM MPUEMHUKOM Tbl Y3Han,
CUTH&/Ibl  KaKMX PagMoCTaHumii  XOpOLLO
CNbILWHbI B Ballei MecTHocTW. BoT ¢ pac-
4ETOM Ha NpueM 3TUX CTaHUMiA M Hado Ha-
MaTblBaTb KOHTYPHYHO KaTyLUKy MarHur-
HOM aHTEHHBI.

KoHTypHasa KaTyLlKa, paccuMTaHHasa Ha
npuem paguoBeLlaTe/bHbIX CTaHUuMi cped-
HEBO/IHOBOIO AManasoHa, [LO/MKHa cofep-
»aTb 70 80 BMTKOB, Ha [/IMHHOBOJTHOBbIi
avanaszoH 250 280 BuTkOB. EcCim Xe Ka-
Tywka Oyger umerb L60-180 BWUTKOB,
a Hanbonbluas eMKOCTb KOHAeHcaTopa Ha-
cTpoiikm 250- 350 Nd, npremMHMK CTaHeT
nepekpbiBaTb Auanas3oH BOSIH MPUMEPHO
ot 450 po 900 m, T.e. oxBaTblBaTb KOHeL,
CpefHeBOTHOBOTO U HaYyaslo 4JIMHHOBOJTHO-
BOr0 AvanasoHoB. [lnsi CpefHeBO/IHOBOM
KaTylwKn mncnonb3yn nposog M3B-1 wnamn
MN3/1Wo 0,2-0,25, a gna LIMHHOBOJHO-
BOW WM KaTyLKW MPOMEXYTOUHOro Aua-
nasoHa nNpoOBOJa TeX >e MapoK, HO Aua-
meTpom 0.15-0,2 mm. NpoBog cpenHeBosI-
HOBOW KaTyLUKW YKnagpblBaiA B OAUH COA,
BUTOK K BUTKY. [J/IMHHOBOJ/IHOBYIO KaTyLl-
Ky ONS YMEHbLUEHUS ee BHYTPEHHe eMKo-
CTU Nyylle HamoTaTb YETbIPbMA-MNATHIO
CeKUMAMU, YKafblBas B KaXKAOW CeKuuu
Mo PaBHOMY YWCY BUTKOB.

KaTywky cBs3W HamaTbiBali TeM e
MPOBOAOM, YTO W KOHTYpHyl0. Karyuika
CBA3M CpefHEeBO/IHOBOrO [AmarasoHa [of1-
XHa cofepxatb 5-6 BUTKe», AMHHOBON-
HoBoro AguanasoHa 10—15 ButkoB. OKOH-
yaTenbHOe YUCNO0 BUTKOB KaTyLUKWN CBA3N
Oygews noabupatb BO BPeMS HaaXmBa-
HWA NPUEMHMKA.

Yutu: 6ymMaxKHble TMb3bl, Ha KOTOPbIX
Tbl Oyfellb HamaTblBaTb KaTyLUKW, AO0f-
XHbI C HEOOMbLLUM TPeHWeM nepemMeLLaTb-
cAa Mo Kapkacy. [lepemelleHVeM KOHTYp-
HO KaTywKu Tbl OyAelb B HEKOTOPbIX
npefenax W3MeHATb rpaHuLbl [uanas3oHa,
MepeKpbLIBAEMOro MpUEMHUKOM, a nepeme-
LEHNEM KaTYLUK/ CBS3M YyCTaHaB/MBaTb
HauBbIrOAHENLLYIO CBS3b KOHTYpa MarHuT-
HO aHTEHHbI CO BXOfOM ycunutens PY
MPUEMHUKA.

®eppnTOBbIfi CTEPXKEHb MArHUTHOW aH-
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TeHHbl MOXeT ObITb NAOCKUM. [pu 3TOM
N3MEHUTCA TONIbKO (POpPMa KapKacoB Kary-
LLEK, @ YMCna BUTKOB B HUX ByayT TakuMu
xe.

[na HacTpolikm TpaH3MCTOPHOro npu-
eMHMKa MPAMOro YCW/IEHUs, B KOTOPOM,
Kak Mpasu/o, BCEro OAMH HacTpavmBaeMbli
KOHTYP-KOHTYP MarHUTHOW aHTEeHHbI, Xe-
natefibHO UCNO/b30BaTh ManorabapuTHbIi
KOHJjeHcaTop nepemeHHoW emkocTu. O6
O4HOM U3 TaKMX KOH[EHCATOpPOB, BbIMy-
CKaeMbIX Hallei NPOMbILLAEHHOCTbIO Cre-
UManbHO NS TPaH3UCTOPHbLIX MPUEMHU-
KOB, 1 TOBOPW/ Tebe B NATON Geceae (cwm.
puc. 67,6). Ero HapyxHble pasmepbl 25 X
X 20 x 10 MM, HayanbHas (MUHUMasbHas)
eMKOCTb 5 N®, KOHeyHas (MakcuMmasibHas)
350 n®. [lpurogeH TaKXe KOHAeHcaTop
KIE-180, MMHUMabHasA eMKOCTb KOTOPO-
ro 5 n makcumasnbHaa 180 nd.

Ho pagunonobuten BMeCTO KOHAEHCa-
TOpPOB MEPeMEeHHOl eMKOCTM 4acTo uc-
Mosib3ytoT KepaMmyeckne MOACTPOeYHbIe
koHpaeHcaTopbl KIMK-2 ¢ HavanbHoli em-
KocTbto 10-25 ¥ KoHeuHoi 100—150 no.
M3 koHpgeHcaTopos KIK-2 npeanoyTeHve
Cneflyet oTAaTb KOHAEHCATOpy C Hauaslb-
Ho emKoCTbiO 10 1 KoHeyHou 100 nd, Tak
KaK KOHTYP C HWM MepeKpbIBaeT HeCKO/b-
KO 6O/bLUMIA AManasoH BOJH, YeM C KOH-
[leHcaTtopoM eMKOCTbio 25-150 nd. A and
ypobCcTBa MOMb30BaHMS  KOHAEHCATOPOM
KINK-2 kKak opraHoM HacTpoOiiku, Ha ero
MOABWXHBIA  UCK- POTOP—HaCcCaXMBaOT
N NPUKIENBAIOT KOMbLO C 3yBumkKamu no
HapY>XHOW OKPY>XHOCTW, KakK MoKas3aHO Ha
puc. 202. KofbL0o MOXHO BbINUAUTL /106-
3MKOM W13 NAACTUHKN OPraHN4yecKoro Crek-
nla Wan TeKCTonuTa TOoMWMHOM 2,5-3 MM,
a 3y6uMKM Ha HeM HapesaTb ChecapHoi
MWIOA WA  HanuAbHUKOM. [1puKNenTb
KOMbLO K POTOPY KOHAEHCAaTopa MOXHO
kneem b®-2. Takoli KOHAEHCATOP HACTPOiA-
K/ Kpenu K MOHTaKHOW MNnaTe BUHTOM
C ramkon Wan MpuKIenBain K Hel Kieem
B®-2 c Takum pacueTom, YTOGLI 3ybyaTas
YyaCTb KO/bL@ HEMHOrO, MPUMEPHO Ha
4-5 MM BbICTyNaia HapyXy u3 60KOBOWA

Puc. 202. KoHgeHcatop KI1K-2 B posin KOH-
JeHcaTopa HacTPOMKWN 1 BbIK/OYATENA NMUTaHNA



Puc. 203. MasiorabapuTHbIli NepeMeHHbI pe3un-
ctop Tuna CI1-3 ¢ BbIKNWYaTenieM nUTaHnUA

CTeHKU (yTnspa npueMHuka (Ha puc. 202
crpaBa Hapy>Has MOBEPXHOCTb CTEHKU
(hyTisipa nokasaHa LUTPUXOBOI MHUEN).

Bbiknouatenb NUTaHUA W Perynsatop
FPOMKOCTU-TOXE HEOTbEM/IEMble YacTu
MOPTaTMBHOIO TPaH3UCTOPHOrO MPUEMHM-
Ka. Bbik/touaTeniemM nutaHus MOXeT ObiTb,
Hanpumep, Tymbrep  ManorabapuTHbIA
MT-1 uIM  KHOMOYHLIA MEpeK/YaTenb
M2K. A ecnu gns HacTPOWKM MPUEMHMKA
ncrnonb3oBatb KoHgeHcaTop tvna KriK-2,
TO MOA €ero KO/bLOM-PYYKOM MOXHO pas-
MECTUTb BbIK/OYaTelb MUTaHWA, NpeacTa-
B/ISIOLLMIA COOOI ABE (PUrypHbIe MIaCTUH-
KW, 0fiHa U3 KOTOpbIX (Ha puc. 202-neBas)
NpYXuHAWas. Ecnn cnerka HagaeuTb Ha
MPYXVHALLYIO NJaCTUHKY, TO KOHYMK ee,
3aBefleHHbIN MO BTOPYHO NNAacTUHKY, Ony-
CTUTCA (NUTaHUEe BbLIK/IOUYEHO), & ecnn OT-
MyCTUTb ee, TO NMNACTUHKW 3aMKHyTCs (-
TaHVe BK/IHOYEHO). Posb Takoro 3amblkarte-
NI ¥ pa3MbIKaTens nnacTUHOK BbIMOMIHAET
BbICTYN Ha KO/bLe CHU3Y. 3TO MOXET
6bITb KyCOYeK OpraHM4yeckoro cTekna, npu-
KNeeHHbIA K KOMbLy, WU ManeHbKas 3a-
Kfenka ¢ Kpyrnoi rofoBkoi, Tyro BCTa-
BfIEHHas B OTBEPCTME B Kojble. lnactuH-
KM Haf0 nOAOrHatb Tak, 4TO6bl OHU
pasMblKanuCb TONbKO TOrAa, Korga Bbl-
CTyn KofbLa HaberaeT Ha BbINyKytO
4acTb NPYXWHsLLEl NNaCTUHKL. 3TO Noso-
KEHMe pOTopa KOHAEHcaTopa  MO/e3Ho
0603Ha4nTb LBETHON METKOW Ha BbICTY-
nawoLLelidi M3 QyTnspa vacT KosbLa.

B nsATOli Oecege s Mo3HakoMwua Tebst
C nepemMeHHbIM pesuctopoM Tuna TK, Ha
Koprnyce KOTOPOro WMEeTCs BbIK/oUaTesb.
B npuHuUmMne B TPaH3MCTOPHOM MPUEMHNKE
Takol pesncTop TOXXE MOXET BbINOMHATb
(YHKUMM BbIKKOYATENA MUTaHWS W pery-
NATOpa rPOMKOCTH, €C/M, KOHEYHO, MO3BO-

NAT  rabaputbl  npuemMHuKa. OfHako
B MOPTaTMBHOM TPaH3UCTOPHOM MPUEMHU-
Ke nyulle 1CNo/b30BaTh MasiorabapuTHBbIA
nepemeHHbIn  pesuctop CM3-3, noka-
3aHHbIIi Ha puc. 203—O0H C BbIK/OYATENEM.
[nck gnametpoM 20 MM, HaCaKeHHbIi Ha
OCb pe3ncTopa, SIBMISETCA PYYKOA peryns-
TOpa rpPoOMKOCTW. [lBe KpaiHue naacTuH-
KN-BbIBOAbl KOHTAKTOB  BbIK/OYaTENS,
a Tpu cpefHWe-BbIBOAbI NEPEMEHHOIO pe-
3ucTopa. BbiBOAb! BbIK/KOYATENA WUCMOSb-
3yKT WU ANA KpenjeHusi, O6bIYHO MyTem
nalikn 3TOM AeTann Ha MOHTaXXHOI MnaTe.

Tenepb, nonarald MOXHO 3aHATHCA
KOHCTPYMPOBaHWEM MOPTATUBHOIO  Mpu-
eMHMKa.

MOPTATVBHbIA MPUEMHUK

Kakum [omkeH ObiTb Takoi NPUEMHMK?
Bo-nepB.bIX, HageXHbIM B paboTe U He «Ka-
NpU3HUYaTb» B TYPUCTCKOM MOX0Ae, Ha
pblbanke—sctofy, rae oH 6yfet TBOUM Mo-
CTOiHHbIM  CMYTHWKOM. BO-BTOpbIX, OH
[OMKeH obecrneunBaTb YBEPEHHbI Nprem
Ha MarHWTHYIO aHTEHHY ABYX-Tpex pafuo-
CTaHLWIA 1 JOCTaTOYHO rPOMKO, YTOObI He
TONIbKO Tbl, HO ¥ TBOM TOBapPULLY Ha Map-
e, Ha MpvBase WK, YCTPOMBLUWCH MO-
yfobHee, y KOCTpa, MOV NOCAyLaTb
«[MOHePCKYH0 30pbKy», MOCNEfHWE W3BE-
CTWA, My3blKy, PenopTax Cco CTafuoHa,
MpOBEPUTL  YacbI-C/IOBOM, 4YyBCTBOBATb
cebsi Kak goma.

3TM TpeboBaHUAM BMOSHE MOXET OT-
BeyaTb MPUEeMHUK, MPUHLMNNabHas CXxema
KOTOpPOro nokasaHa Ha puc. 204. 3710
0fHOAMAaNa30HHbIA NpUeMHMK 2-V-3, T.e.
NPUEMHUK, COAepXallnii ABa Kackaja ycu-
NneHnst KonebaHWiA pagMoYacToThl, [eTek-
TOPHbIV Kackaf W TPW Kackafa yCWieHus
KonebaHWin  3BYKOBOM 4acToThbl. Bbibop
[mana3oHa BOJIH, MepeKpbIBaEMOro npuem-
HMKOM, 3aBUCUT OT MECTHbIX YCNOBWIA pa-
auonpuema. VICTOYHUKOM MUTaHUA Npuem-
HuKa MOXeT ObiTb 6artapes «KpoHa»,
aKkyMynsTopHas 6atapes 74-04 win ase
6atapen 3336/1, coefiMHEHHbIe NOC/eA0Ba-
TenbHO.

Pa3bepemcs B Cxeme, feTansx u paboTe
npveMHuKa B LenoM. MHoroe B Hem Tebe
yXXe 3HaKOMO, & KOe-4yTo HOBOe. HauHewm,
KaK MpWHATO, CO BXOAA.

BXOgHO/ KOHTYp MpUeMHWKa, HacTpau-
BaeMbI Ha 4acTOThbl PaguMoCTaHUuiA, obpa-
3yeT Katywka L1 MarHUTHOI aHTeHHbl W1
M KOHZEHcaTop MepemMeHHol emkoctu Cl,
(OYHKUMIO  KOTOPOro  BbIMOSIHAET  MOA-
CTPOeYHbIii koHaeHcatop KIMK-2. Yepes
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Puc. 204. MpuHUUnNuManbHasa cxema MNOPTATUBHONO MpUeMHUKa

KaTylwKky cBasu L2 un pasgenvTenbHbli
KoHZeHcaTop C2 curHan pagmocTaHumm,
Ha KOTOPYHO HAaCTPOEH KOHTYP MarHUTHOW
aHTeHHbl, MojaeTcs Ha 6asy TpaH3ucTopa
VI nepsBoro Kackaga ycunutena PY. Ero
Harpy3kom  CAY)XXMT  BbICOKOYAaCTOTHbIN
apoccens L3. C Hero YCWeHHbIA curHan
yepe3 koHAeHcatop C3 noctynaeTt Ha 6a3y
TpaH3ucTopa V2 BTOPOro Kackaja, a c ero
Harpy3ouHoro pesmctopa R3-uepe3 KoH-
feHcatop C4 K [ETEeKTOPHOMY Kackagy.

Ob6a TpaH3ucTOpa pagro4acTOTHOIO
TpaKTa NPUEeMHMKA BKJIHOYEHBLI MO CXeme
03. Pexxm ux paboTbl MO NOCTOSHHOMY
TOKY YCTaHaB/IMBAETCH PE3MCTOpaMu CMe-
weHus R1 n R2 mexay 6azamun 1 Konnek-
TOopaMu. Pasnunuve e Mexay Kackagamu
3aK/104aeTCA ML B TOM, YTO Harpyskoi
TpaH3MCTOpa MepBOro Kackafa ClyXuT
BbICOKOYACTOTHBIA ApocCenb, a Harpyskoi
TpaH3MCTOpa BTOPOro Kackaja-pes3ncTop.

0 3T Harpyskyi MOXKHO He TOJIbKO Mome-
HATb MecTamu, HO W WCMO/b30BaTb NS
3TOM LeNn BbICOKOYACTOTHbIE TpaHcdop-
MaTopbl, BHECTU HEKOTOpble Apyrue nsme-
HEHWA B YCUIUTENb, O YEM 5 CKaXKY MO3XKE.

HoBbiM gna Teba ABnsetca [feTek-
TOPHBbINA Kackag. MouTy BO BCex npenplay-
WX NPUEMHUKAX POJib LEeTEKTOPA BbIMO-
HAMN OAMH TOYEYHbIA auod, a B 3TOM
npueMHuKe nx Asa-¥Y3 u V4. MNpn Takom
BK/IIOYEHUN OMOA0B feTeKTopa Ha ero Ha-
rPy304HOM PEe3nCTOpe CO3JaeTcs TMoYTK
BABOe OO/bLUEe HAMPsHKeHVe 3BYKOBOW Ya-
CTOTbl, YeM Ha Harpyske OAHOAMOZHOrO.
B cBA3M C 3TMM Takue AeTeKTOopbl Hasbl-
BAlOT [eTeKTopamn C YABOEHWEM Hanps-
>KeHusa. IHorfa vx HasblBaloT [eTekTopa-
MM C 3aKPbITbIM BXOLOM MO MOCTOSAHHOMY
TOKY, TaK Kak KoHgeHcaTop C4 cBob6ogHO
MponycKaeT K AeTEKTOPY TO/LKO MepemeH-
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HYO 1 COBCEM He MPOMYCKaeT MOCTOAHHYHO
COCTaBMAIOLLYH0  KOJMIEKTOPHON  Lenu
TpaH3ucTopa V2. Ecnu KoHZeHcaTop OKa-
XKETCA C YTEeUKOW, TO 4epe3 Hero u Auopg
V/3, BK/IKOYEHHbIV MO OTHOLLEHWIO K MOSsip-
HOCTW 6GaTapen B MPSAMOM HamnpasfieHuu,
O6yfeT TeYb 3HAYNTENbHBIA MOCTOSHHbIN
TOK W [eTEKTOp MN/I0X0 WU COBCEM He Oy-
[eT [eTeKTMpoBaTb PajnoYacTOTHbIN cur-
Han.

B 3TOM npremHuKe Harpyskoi AeTekTo-
pa Cy>XuT nepemeHHblid pesuctop R5. OH
O[JHOBPEMEHHO BbINONHAET U PO/b Peryns-
TOpa FPOMKOCTW: YeM Bbllle (Nno CcXeme)
Haxo4uTCs ero ABWKOK, TeM 60sbLiee Ha-
NpsbKeHWe 3BYKOBOW 4acTOTbl MOJAETCA Ha
BXOJ, HW3KOYaCTOTHOIO TPakTa, TeM rpoM-
ye paguornpriem.

[nsa nydwero cornacosaHWs COMpoTU-
B/IEHWS [eTeKTopa C BXOAHbIM COMPOTU-
BneHvem ycunutens 34 TpaH3uctop V5
MepBoOro Kackaga YCWMUTens BK/OYeH Mo
cxeme OK. KonebaHunsi 3ByKOBOW 4acToThI,
CO3JAtoLLMeCs Ha ero HarpysoyHOM pesu-
ctope R7, yepe3 koHpeHcatop C9 nocty-
natoT K TpaH3ucTopy V6 BTOpPOro Kackaja
N YyCUINBAKOTCA UM.

TpaH3ucTtopsl V7, V9 n V8, V10, BK/to-
YeHHbIE MO CXEME COCTaBHOIO TPaH3WUCTO-
pa, 06pa3yloT [nBa ngeya [BYXTaKTHOIO
6ecTpaHC(OPMaTOPHOrO YCUANTENS MOLL-
HocTw. Mo npuHumMny paboTbl OH aHanoru-
YeH BbIXOLHOMY KacKagy YCWMTens anek-
TPOPOHa, O KOTOPOM paccKasblBaIOCh
B npedblaylleii Gecege, HO OH MeHee
MOLLHbIN. YCUNeHHble UM KonebaHus 3BY-
KOBOI 4YaCTOTbl MOCTYMAlOT Yepe3 KOHAEH-
catop CW K guHamn4yeckoil ronoske Bl
1 npeobpasyroTcs el0 B 3BYKOBblE Koseba-
HUS.

Pesuctop R11, 6narofaps KOTOpPOMY Ha



6a3ax COCTaBHbIX TPaH3UCTOPOB (OTHOCK-
TeNIbHO 3MUTTEPOB) CO34At0TCH HavasbHble
HamnpsHKeHWs CMELLIeHUsA, YCTpaHsAeT WcKa-
XeHns Tuna CTyneHbka. Pesuctop R4
N KoHaeHcatop C6 o6pasytoT passs3bl-
BaloLWMin (UnbTP (3HaKOMbIN Tebe no ycu-
NATENO  3N1eKTPOoHa), NpeAoTBpaLLato-
WA NapasuTHble CBA3N MeXay Yycunmte-
NAMW NPYEMHMKA Yepe3 06LLMN UCTOYHMK
MUTaHKA.

O (YHKUWUKM 3M1EKTPONIMTUYECKOTO KOH-
JeHcaTtopa C7, LUYHTUPYIOLLErOo WUCTOYHUK
MUTaAHUA'TIO NepPeMeHHOMY TOKY, Tbl TOXe
3Haewb. Ero ponb 0CO6eHHO 3ameTHa
K KOHUY pa3pagku 6atapew, Korga BHyT-
peHHee COMPOTUB/EHNe GaTapen nepemMeH-
HO COCTaB/IsItOLLENi TOKa 3BYKOBOW Ya-
CTOTb! YBE/IMYMBAETCA.

B03MOXHas KOHCTPYKLWA 3TOro npuem-
HUKa, a TaKKe ero MOHTaXHasd nnafa co
CXEMOW pasMeLLeHns 1 COefMHeHWs aeta-
Neli Ha Hell nokasaHbl Ha puc. 205. B npu-
eMHVKe WCNO/b30BaHbl: TPaH3UCTOPbI CO
CTATUYECKUM  KOIMMULMEHTOM Mepesaqu
Toka b213 He meHee 50, gMHammn4yeckas ro-
noska B1-0,5I'A-21, koHgeHcatop Cl
KOHTYpa MarHWTHOW aHTeHHbI-KIMK-2 (c
KOMbLIOM-PYYKOI, Kak Ha puc. 202), nepe-
MEHHBI pe3ncTop R5 ¢ BbIKKOUaTenem nu-
TaHua Si-tvna CI3-3, anekTponuTnye-
CKune KoHfeHcaTopbl-K50-6, 6aTapest nuTa-
HUA-«KpOHa». Y4uTun: napbl TPaH3NCTOPOB
V? n V8, V9 n V10 fo/mKHbI NMeTb BO3-
MOXHO O/M3KvMe napameTpbl No b213 u
1kBO nnn npov3eefeHUs KoahULMEHTOB
b213 TpaH3ncTopos V7 1 V9 n TpaH3ncTo-
poB V8 1 V10 fomkHbl 6bITb paBHbl. DTO-
0693aTeNlbHOE YCNOBKE AN HEUCKAKEHHO
paboTbl YCUIUTENIA MOLLHOCTW.

[nnHa thepprTOBOrO CTEPXKHA MarHuT-
HOM aHTeHHbl 140 MM. KOHCTpyKUMA ©
faHHble KaTywek L1 n L2 Takue Xe, Kak
Te, O KOTOPbIX S Y>Ke roBOpWN B Mpeablay-
LLeid yacTmn aTol becegbl. [ns npuema pa-
[MOCTaHUMIA CpeaHEeBOIHOBOTO AManasoHa
IApoccenb L3 pomkeH vmetb 75-85 BUT-
KOB, & A/1f paguocTaHuWil A7MHHOBOJ/HO-
BOro-okoso 200 BUTKOB.

Bce getann, Kpome AMHAMUYECKOW ro-
NOBKV 1 6aTapen nuTaHus, CMOHTUPOBaHbI
Ha nnarte 13 IMCTOBOr0 reTMHakca (MOXHO
U3 TEKCTONUTA, CTEK/I0TEKCTONNTA WK
[pyroro n3onfUMOHHOro matepuana) pas-
mepamun 150 x 100 mm. OTBepcTve avame-
Tpom 36 MM B CepefivHe MnaTbl CLeNaHo
nof MarHWTHYIO CUCTeMy ronoBKu. dep-
PUTOBLIA CTEPXXEHb AHTEHHbI MPUKPEeneH
K nare pesuHOBbIMK KOJbLaMK.

JOunHamnyeckas ronoeka auddysoposep-
aTenem YKpenieHa Ha nepefHeli CTeHke

Kopnyca, a 6aTapesi «KpOHa»-Ha G60Ko-

BOW. MOHT&XHas nnata YeTbipbMs LUYpY-
naMmn yfepxvBaetca Ha 6pyckax, Npukpe-
MMEHHbIX K CTeHKam kopnyca. Cam e
KOpNyC CKAeeH u3 (haHepbl TOMLLMHOM
4-5 MM. B ero nepefHeil CTeHKe, NMpPOTUB
anddysopa ronoBKW, CAenaH BbIPe3, KO-
TOPbIV 3aTAHYT HETO/ICTOW TKaHbiO, 3aLiu-
LatoLLeli ronoBky OT MOMafaHWs Ha Hee
nbinv, Bnarn. Crepegy BbIPe3 MPUKPbIBAET
[eKopaTMBHaa  pelueTyatas  Haknagka.
K GOKOBbIM CTeHKaM Ha BWMHTax MNpUKpe-
nneHa pyyka (MOXXHO pemeLloK) Ans yaoob-
CTBa MEperocKn MPUEMHMKA.

3afHI0l0 CTeHKyY Kopnyca (Ha puc. 205,a
He MoKasaHa) MOXKHO KpenuTb K GOKOBbIM
CTeHKaM Luypynamu. Jlydile, ofHaKo, ecnu
OHa BGyfeT OTKMAHOM, Ha He6oMbLUNX MeT-
Nnax, W yAepXvieaTbCs 3allenkamu, 4to no-
3BOMIT BbICTPO 3aMEHATb Pa3psAUBLLYIOCS
6aTapeto.

Takoii WAM NPUMEPHO TakKoW MOXET
ObITb KOHCTPYKUMA 1 TBOEr0 MPUEMHMKA.
30ecb MHOroe 3aBUCUT OT MMeroLLMXCo fe-
Tanei, MaTepuanoB W, KOHEYHO, OT TBOEi
TBOPYECKOW CMEKAJTKM.

Mpuctynasa K HalaKUBaHUIO MPUEMHU-
Ka, TLIATe/IbHO MPOoBEpPb ero MOHTaX Mo
npuHUMnuansHoi cxeme. Ocoboe BHUMa-
HWe 06paTh Ha NPaBWILHOCTb BKIOUEHMA
BbIBOZOB TPaH3WUCTOPOB, MOJIAPHOCTL 3/eK-
TPONUTUYECKNX KOHAEHCATOPOB, [AVOAO0B
JeTekTopa. 3ateM K pasOMKHYTbIM KOH-
TakKTam BbIK/IKoUaTeNs NMTaHNA NOAKIHOUM
MunavamnepmeTp. Tpy  3Tom  npur6op,
3aMKHYBLUMIA COBOI Lenb nuTaHus, AoN-
XeH TMOoKasbiBaTb TOK [OKOS, He MpeBbl-
warowuin  12-15 MA. 3HauuTenbHO 60/b-
WWA TOK OyaeT MpU3HAKOM  OLLUMOKM
B MOHT&Xe, WCMO/Ib30BaHNSA B MpPUEMHMKe
HeMcnpaBHON AeTanm WA Pe3ncTOpoB He
Tex HOMMWHaJI0B.

HanaxusaHune ycunutens 34 npuemHu-
Ka CBOAMTCA B OCHOBHOM K YCTaHOBKe pe-
YXMMOB paboTbl TPAH3UCTOPOB €ro BbIXOS-
Horo Kackaga. CHavyana nogbopom pesu-
cTtopa R8, 3ameHss ero wunm nogknoyas
napaifieslbHO eMy PesucTopbl  pyrux
HOMWHA/I0B, YCTaHOBM B TOUKE CUMMETPUM
HanpsXeHuve, paBHoe 4,5 B, T.e. nonosuHe
HanpskeHWs baTapen (Mm ceTeBoro 6,10Ka
nutanus). [pegBapuTesibHO W3MepPb Ha-
MpsHKEHWE, OECTBYIOLLEE MEXAY 06WMUMM
oTpULAaTeNbHLIM 1 333eMJIEHHbLIM MPOBOJ-
HVWKaMKn Leneil nuTaHus. OHO He [O/MKHO
6bITb MeHbLLe 8,5 B. 3atem nogbopom pe-
3uctopa R11 ycTaHOBM TOK MOKOSA TpaH3u-
CTOPOB BbLIXOAHOIO KackKaja B npefenax
4-6 MA.

Ewe pa3 gomkeH Tebs npefynpeautsb:
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Puc. 205. KOHCTpyKUus (a) U cxemMa pa3MeLLeHUs U CoeMHEHWI feTanel Ha MOHTaXHoW nnate (6)
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BO BpeMsi 3amenni pesncropa R11 ycwmm-
Tenb XOJKeH ObITh 00ecTovueH, MHave co-
CTaBHbi€ TPAH3NCTOPHI BBHIXOIHOTO KacKa-
Jla MOTYT BHIUTH H3 CTPOsl M3-3a HeEHOmNy-
ctuMo OOJNBIIMX TOKOB, TEKYLIHX 4epes
HHUX.

PaGotocnocobrocts TpakTa 34 mpuem-
HHKa B LEJIOM OpOBEpAH Tak, Kak ObLIO
pacckaszaHo B npeasinyineil 6Gecene npy Mc-
NBITAaHUM ycHiHTenei 34.

Iocne 3Toro nepexonu X Hactpolike pa-
OHOYACTOTHOM 4acTH npuemunka. Chaua-
Jia, BKJIFOYAS MAJUTHAMIIEPMETP B KOJUIEK-
TOpHBIE WLENH TPAaH3HCTOPOB, NoaGopom
pesucropoB R2 u R1 ycranosu B 3THX He-
naX TOKH B TeX NpeAenax, KOTOphIE yka-
3aHbl Ha cxeMe. [lajiee, mosopaynBas NpH-
€MHMK B TOPH3OHTAJIBbHOM IUIOCKOCTH, Ha-
CTpO#l ero Ha KaKy1o-jid60 PaANOCTAHILIHIO
M [IOTIOJIHHTENBHBIM TOXOOPOM PE3HCTO-
poB R2 u R1 nobGeiica nanbonee rpomroro
opreMa 31oif  craHuun. Haubonbmas
TPOMKOCTb OyeT Toraa, Korma nponoiib-
Hasf OChb CEpACYHHKA KATYHIKH MATrHATHOH
QHTEHHBLI OKaXETCH NEepNeHAHKYIAPHOM
npsMo#, HanpaBjicHHOW Ha NPHHHMAEMYIO
CTaHl|oo. 3TO NOTOMYy, YTO MATHMTHas
aHTeHHa ofnazaeT HanpaBlEHHOCTBIO nei-
crBus. JluanazoH BOJH, NepeKphIBaeMBIH
OPHEMHHKOM, MOXHO HECKOJIBKO CABMHYTH
B cropoHy GOonee koporkux mwmm Oojnee
JUIMHHBIX BOJIH, TEpeMenas KOHTYPHYIO
KaTyuiky mno ¢eppuToBOMY CTEPXKHIO.

3areM HallTH Takoe MOJIOKEHUE KaTYII-
KA CBf3B L2 Ha crepkHe OTHOCHTEJILHO
KOHTYPHOH KaTyIIKH, 94T00bI YPOBEHE CHI-
HaJla ObU1 MakCHMabHBIM M 0e3 HcKaxe-
muil. Eciu npu HamGosbieM oTdajeHHH
KaTYIIKA CBsi3M OT KOHTYPHOH : KATYIHKHA
OpHEMHHAK PabOTaeT C MCKaXCHHAMI, 3Ha-
9HT, HaJ0 y6aBuTh 4uciio ee BuTKoB. Kap-

‘kacel 00eHx KaTymiek 3akpers Ha deppu-
TOBOM CTEpXKHE KaIUIsIMH KIIEsl.

MoxeT ciay4uThes, 4TO IpH HanbGoub-
IIeM YCWICHMH NPHEMHHMK CT4HET CaMmo-
BO30YXIAaTbCsi HAa BLICOKOHM 4acTOTe—MOs-
BHTCH CBHCT. B 3TOM cCnyvae nOMeEHsH
MECTAMM BKJIIOMCHHE BBIBOJOB BBICOKOYA-
CTOTHOTO JIpOCCeNs. A ecilH 3TO HE MOMO-
KET, TO 3AIIYHTUPYH €ro Pe3HCTOPOM CO-
npotuBieHremM 1-10 kOm,

Kakue W3MEHEHHS WIH [ONOJHEHAS
MOXHO BHECTH B NPHEMHHK?

Ipexae BCEFO—0 TpaH3HCTOpaXx.
B ycmmurene PU BMmecro TpaH3HCTOpOB
I'T308b, yka3zaHHRIX HA OpHHIMIHAJILHOU
CXeM€, MOXHO HCNONB30BaTh JIOOBIE
ApyrHe MAaJIOMOLIHBIE BHCOKOYACTOTHBIC
TPAH3HUCTOPb! CTPYKTYPHI p-n-p, HapEMeED
I'T310, TI401-11403, II416, TI422

¢ moObIM GYKBEHHBIM MHJEKCOM, 4 BMECTO
Tpaun3ncropa MII37 B npeaokoHeYHOM Ka-
CKaJic—aBaJIOTHYHbIE €My TPaH3HCTOPHI
MII35, MII36 Takxe C JOOEIM Gyk-
BEHHBIM MHIECKCOM.

Tpar3ucropsl V9 u V10 BRIXOnNHOrO Ka-
cKaza Moryt OLITh TpPaH3HCTOpaMH Cpel-
Hell moiHoCTH, Hanpumep 71402, I'T403,
11601 wm I160S. B atom cnywae srxonnas
MOIIHOCTb NPHEMHHKA YBEIHYHTCH MpPH-
mepHo o 0,6-0,8 Br. Coorsercreenso
MOXHO OyIeT yBEJIM4HTh H MOILHOCTh KC-
MONbL3yeMOR Ui NpUEMHMKA JIHHAMHAYC-
ckofi romoskun. Ho npu Takoii 3amene
TPaH3KCTOPOB CpeIHUH TOK, NOTpeOsieMbIit
BHIXOOHBIM KacKaJoM, YBEJIMYHTCH [0
150-200 MA. TlutaTh NPHEMHHK C TakHM
BLIXO/HEIM KacKaaoM HNpHAETCs OoT Oarta-
PEH, COCTaBJICHHON M3 IIECTH 3JIEMECHTOB
343 mum 373. Barapes «KpoHa» win
70-0,1 BHe MoryT obecneduTh MPOHOIIKH-
TeJpHylo paboTy Takoro NpHEMHHAKA.

Hapanneasro pesucropy R11, T.e. me-
xxy 6azamu Tpam3ucropos V7 u V8, mox-
HO BKIIIOYHTDH B NPAMOM HAIPABIICHANA TO-
4e4yHBIl MJIH IUIOCKOCTHOM TrepMasAeBbIif
IHOJ, YTO NOBHICHT TEPMOCTaOWIILHOCTD
paboTs! BeIxOOHOro kackama. Ha ntpumnu-
nHajbHOM cxeMe npueMHnxa (puc. 204) on
moka3aH IITPpUXOBBIMHM juHHAMH. Cymi-
HOCTb HefCTBHS 3TOH JIeTanH 3aKII0YaeTCs
B cneayiomeM. C NMOBLOLICHAEM TeMuepa-
TypHl NOPSAMOE NA[CHHEC HANPKEHHA Ha
IUOJEC YMEHBINIAETCS, a C MOHMXKEHAEM, Ha-
oboport, ysenmumsaerca. [Ipu 3Tom aBTO-
MAaTHYECKH HM3MEHJETCS HaOpsikeHHEe cMe-
meHds Ha 06asax TpaH3HCTOPOB, YTO
M MCIONB3YETCs IS TepMOCTabmiIM3anum
YCHITATEJISL.

Harpy3ko#f TpaH3mcTOpa IEpBOro ka-
CKala MPHEMHHUKA MOXET OBITh BBHICOKOYA-
CTOTHHIH TpaHchopMaTOp, a Harpyskoi
TpaH3KCTOpa BTOPOro xacxazla—%oocenb.
B 3ToM caygae cxema ycwmrens PU npn-
MeT BHJI, TIOKa3aHHbIA Ha puc. 206. TpaHc-
¢opMaTOop, Kak H Apoccenb, HaMoTai

KR4 (6

7,5-2mA

5

K 4
___@vz

Puc. 206. Cxema BapuanTa ycuwmrens PU
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C MOMOLLbIO MPOBOJIOYHOTO YesHOKa (CM.
puc. 100) Ha Konbue W3 eppuTa Mapku
600HH ¢  HapyXHbIM  AuameTpom
7>-10 mm.  [ina  fydulero corsiacoBaHus
CpaBHUTEMbHO  6OMBLIOIO  BbIXOLHOIO
COMPOTUB/IEHWNS YCWIUTENBHOMO  Kackaja
C OTHOCUTENbHO HEGO/bLLNM BXOAHBIM Che-
LYIOLLEro 3a HUM KacKafa, BbICOKOYa-
CTOTHbI TpaHcopmaTop AenatT MOoHW-
Kaowum: obmoTka L3 gomkHa copep-
»aTtb 180-200 BuTKOB, a L4, asnarowancs
KaTyLlKoi cBsisn, 70-80 BUTKOB NpoBOAa
MnaB-1 wan N37WO 0,1-0,15.

YTO [acT Takoe MOCTPOEHME YCUINTENS
PY? HecKonbKo MOBLICUTCA YYBCTBUTESb-
HOCTb MpreMHKKa. Ho, K coxasileHuto, Bme-
cTe C TeM TNPUEMHMK CTaHeT 6oree
CKMNOHHbIM K CamMOBO30YXJEHWIO UK3-3a
YCUNMBAIOLLECA MOMOXMTENbHOW 06part-
HOW CBA3W MEeXJY KOMEeKTOPHbIMIA Lens-
MW TPaH3UCTOPOB M BXOAHOM LIEMbIO Yepes
MarHuTHble Mons, LeliCTBYOLLME MeXay
HUMKW. TpugeTca OnbITHbIM MyTeM Mo-
ncKaTb MOMOXKEHMe TpaHcdopmaropa U
[ipoccens OTHOCUTENbHO CTEPXHA MarHuT-
HOIi aHTEHHbI, MpPWY KOTOPOM MapasvTHas
reHepaums YCTpaHseTcs, a MOXeT OblTb
[aXKe 3KpaHMpoBaTb WX-06epHYTb (Osb-
roil 1 3a3eMnnTb (Onbry.

Ycunutens PY meHblue Bcero 6yger
CK/IOHEH K CaMOBO30YX[eHWo, ecnn Ha-
rpy3kamy TpaH3UCTOPOB 000MX KAacKajoB
6yayT pesucTopbl. Ho npu aTom 6yAeT He-
CKOJIbKO CHWXEHa YyBCTBUTENLHOCTL MpU-
eMHMKa. KomneHcupoBatb 3Ty NOTepto
MOXXHO 60s1ee TLiaTeNbHOW NOAFOHKOW pe-
XXMMOB paboTbl TPAH3MCTOPOB, YCUIEHWEM
CBA3N KOHTYypa MAarHWTHOM aHTEeHHbl CO
BXOZOM YCUAMTENA.

Jpyron nyTb MoBbILLEHNA YYBCTBUTESIb-
HOCTM-Mojava CMeLleHns Ha 6asbl TpaH-
3ucTopoB yeunutens PY ¢ genuteneid Ha-
MPSKEHNA N BKKOYEHWE B UX LENU 3MUT-
TEpOB TEPMOCTaBUNU3MPYIOWNX PE3NUCTO-
POB W LUYHTUPYIOLIMX WX KOHAEHCATOPOB
(no cxeme Ha puc. 200,a). lNnowans MoH-
T&KHOI NnaTbl, OTBEAEHHON Ans ycuauTe-
ns PY, no3BonseT pasmMecTuTb Ha Heil aTu
JononHutenbHble getann. Kpome Toro,
MOXHO NpefycMOTpeTb THe3fo A8 Noj-
K/IOYEHNS K KOHTYPY MarHWTHOW aHTEHHbI
BHELLHEA 3NeKTPUYECKON aHTEeHHbI, KOTO-
pas yBennumT Aa/lbHOCTb AENCTBMA NpUeM-
HUKA.

YTo Xe Kacaetcsa Kopryca MpueMHMKa,
TO OH He 006s3aTe/lbHO [O0MKEH ObITh
camojefibHbIM. B marasviHe Ky/bTTOBapOB
MOXHO MpUOGpeCcTU MOAXOAAWMIA  To-
TOBbIi KOPNYC MOPTaTVBHOIO TPaH3nUCTOp-
HOrO  npveMHuKa. [OTOBbIA  KOpMyC
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NOACKAXET rabapuTbl MOHTaXKHOW nnaTbl
N KOMMOHOBKY B HEM AeTaneid.

Bot ¢ yuetom nogobGpaHHbIX peTaneit
N BO3MOXHbIX W3MEHEHWUA N [OMOSTHEHWIA,
MPOBEPEHHbIX HA MAKETHOW MaHen, N KOH-
CTPyMpY# NpuemMHUK. HapoaHas mMyapocTb
rnacuT: CeMb pa3 OTMepb, & OAUH pas—
oTpeXb. K nopTaTMBHOMY MPUEMHNKY,
0COGEHHO ecnn Tbl OyAellb CTPEMUTLCS
YMeHbLLIATb ero rabapuTbl, OHa, KaK Henb-
35 ydlle, NoAxoanT. BoT noyemy Xxouetcs
[aTb Tebe elle OAMH COBET. Y4WTbIBas
MMetoLLIMecs AeTann, COCTaBb HECKO/bKO
BapUaHTOB CXeMbl MOHTaXKa, He TOPOMSChb,
BbIGEPYN /lyuLLYO M3 HUX, N TOMbKO TOraa
MPUCTYMai K 3aroToBKe 1 pa3MeTKe nniaThbl
N MOHTaXY NpPUEMHMKA.

PAAVIOYACTOTHBIN B/IOK
PAONOIbI

Tenepb, Korja Tbl UMeeLlb MNpeacTas/ieHne
0 NpWHUWMe NOCTpoeHMs 1 paboTe paguo-
YaCTOTHOr0 TpaKTa MNpUeMHWKa MPSMOro
yCUNeHUsl, Tbl CMOXELLb A06aBUTL MOJ06-
HbIli 6/10K B 3/1EKTPOGIOH 1, Takum obpa-
30M, MpPeBpaTUTbL €ro B MEPEHOCHYH pa-
avony.

Takoin 670K MOXHO CMOHTVMPOBaTb MO
cXeMe, MOKa3aHHOM Ha puc. 207. YTOO6BI
06/1erynTs  006befMHEHNe CXEMbl  3TOro
6710Ka CO CXEMOW YCUMTeNs 3neKTpodoHa
(cm. puc. 186), Ha Heli MpMHATA CKBO3HasA
Hymepauus geTtaneli u, KpOMe TOro, Nnoka-
3aH MepeMeHHbIi pesuctop R7, sABnsto-
Wniics BXOAHbIM 3/1EMEHTOM OCHOBHOIO
ycunuTens anekTpogoHa. Bo Bpewmsa pa-
avonprema cornacylowmii Kackag ycum-
Tensa B paboTe pafuonbl He Y4acTBYeT.
lMepeknoyeHne paamosbl C BOCMPoOn3Bese-
HUA rpamM3anncy Ha Nprem pagurocTaHLmWii
M 00paTHO OCYLLECTB/INETCA  [ABYXCEK-
UMOHHbIM nepekstoyaTenem S2. [lonoxe-
HWe MnepeknoyaTens Ha KoHTaktax 1, no-
Ka3aHHOe Ha CXeMe, COOTBETCTBYET BKI/IIO-

UEHWIO paguosibl  Ha  BOCMPOM3BEAEHNE
rpamsanucy.
BbICOKOYACTOTHbIE 60K pagmoni

06pasyloT BXofHas aHTEHHas Lenb, ABYX-
KackagHblil ycunutens PY Ha TpaH3ucTo-
pax V14 n V15 un pgetekTop Ha avogax V16
n V17, BKMOYEHHbIX, KaK W B MOPTaTMB-
HOM MNPUEMHUKE, MO CXEME Y[JBOEHWS Bbl-
XOAHOro HanpskeHus. OCHOBHOE OT/MuMe
yeunutens PY OT yxe 3HakOMbIX Tebe
[BYXKaCKagHbIX YCUINTENEA 3aKI4aeTcs
Ml B TOM, YTO PO/b Harpy3ok 060uMx
€ro TPaH3UCTOPOB BbIMOJHAKT Pe3nUCTOPbI
N PeXXUMbl paboTbl TPaH3UCTOPOB XKECTKO
CTabuIM3npoBaH.I.
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Puc 207 Cxema paguoyactoTHoro Grnoka paamosisi
[na ynpolleHns BXoAHas LUenb 6/10Ka  HOM  Kapkace ¢  (DeppuTOBbIM  MOA-

paccumTaHa Ha mpvem [BYX CTaHuwui cpeg-
HEBO/IHOBOrO (MOXHO [JJ/IMHHOBO/IHOBOT0)
OmanasoHa. [na npvema craHuuu, pabo-
TaloLLei B AIMHHOBO/IHOBOM Y4acTKe 3TO-
ro guanasoHa, napainensHo Katywke L1
cekumein S2.1 nepekntovatens S2 Hago
noaknounTe KoHgeHcatop CI18, a pgns
npuema  CTaHUMW  KOPOTKOBOJIHOBOrO
yyacTKa 93TOro e AuanasoHa-coegu-
HEeHHble MapanfielbHO MOACTPOEYHbIN KOH-
feHcatop C17 n KOHAEHCATOP MOCTOSHHOW
emkoctn C16. EMKOCTb KOHAeHcaTtopoB
C16 u C18, 0603HayYeHHbIX Ha CXeme 3Be3-
[OoYKamu, 3aBUCUT OT [/IMHbI BOSIH CTaH-
UMiA, Ha KoTopble 6yfellb HacTpauBaTb
BXOAHON KOHTYp.

BHewHo0 aHTeHHy W1, npeacrasnsio-
Wyt coboii OTPe30K W30/IMPOBAHHOIO
npoeofa AnvHoi 1-15 M, MOAKNOYarT
K rHe3gy XI. KoHpgeHcaTop C15 ocnabnset
BNMSIHWE COOCTBEHHON €MKOCTU aHTeHHbI
Ha HAaCTPOWKY KOHTYpa NpUEMHMKA.

Uepes KatyliKy cBA3W L2 n KOHAeHca-
Top C19 MOAYNMPOBaHHbIA CUrHaN pagno-
CTaHUMM, Ha 4acTOTy KOTOPOW HacCTpOeH
KOHTYP BXOAHOM Lienu, NoCTynaeT Ha BXO/
yCunuTens, ycunvmBaeTcs o60MMWM ero Ka-
cKafamun n fanee getektupyetca. Ponb Ha-
rpy3ku — [eTeKTopa BbIMOMHSET — nepe-
MEHHbIM  pe3ucTop R7, dAsnaroLimmnca
W PerynsiTopom rpomMKocTu. Mpm aTom 3a-
MbIKalOLLMA KOHTaKT cekuun S2.2 nepe-
Knoyatens Buga paboTbl AO/MKEH Haxo-
OUTbCA Ha O,IJ,HOMFI/B OBYX HWXHUX (no
CXeMe) HenofBMKHLIX KOHTakTax. CurHan
3BYKOBO 4acTOTbl YCWUIMBAETCA TaK e,
KaK npu BOCMPOW3BEEHUM Tpam3anmnciu.

BHelHWiA BUg aToro 610ka 1 cxema co-
eVHeHUI feTaneli Ha ero nnare NoKasaHbl
Ha puc. 208. Katywku L1 n L2 HamoTaHbI
Ha YHU(MULUPOBAHHOM YeTblpeXCeKLLOoH-

CTPOEYHbIM CEPAEYHUKOM (MOXKHO Ha aHa-
NIOTUYHOM camofenbHOM  Kapkace). Ka-
Tywka L1, paccumTaHHas Ha npuem pa-
[OMOCTaHUMIA CpefHEBO/IHOBOIO AMana3oHa,
cogepxut 160 BuTKOB (4 cekumm no 40
BUTKOB) npoBoga M3B-1 0,12, a L2, Hamo-
TaHHas Nosepx KaTywkn L1, 8 BUTKOB Ta-
KOro e nposoga (4ns pagmocTaHumi
[/IVMHHOBO/IHOBOTO  AMaria3oHa-CooTBeT-
cTBeHHO 250-280 n 15-20 BMTKOB Takoro
Xe npoBoja).

Mepekntoyarens S2-HECKONbKO YMpo-
LEHHbIA [BWKKOBbIA NepekoyaTens OT
npuemMHuka «Cokon». B Hem OCTaB/ieHbl
TO/IbKO BOCEMb KOHTaKTOB W [Be 3aMbl-
Kaloliye  NAacTWHbl,  PacnOOXKEeHHbIe
C OfHOW CTOpPOHblI OT fABwxka. OcTaB-
NIeHHble 3aMblIKalOLLME MIACTUHKW pa3Me-

WeHbl N0 CXeMe, MOKAa3aHHOM  Ha
puc. 209,a. lNMonoxeHne 1 KOHTAKTOB Ta-
KOro  Mepekntoyatensi  COOTBETCTBYeT

BK/TIOYEHUIO paanonbl Ha BOCnpounssene-
HWe rpamsanncu, nonoXKeHne 2-np|/|eM¥

nporpaMM  OfHOM  pPajMOBELLATENbHON
CTaHUuW, ToNOXKeHWe 3-MpUeMy BTOPOIA
CTaHLmK.

PasmeLLeHne mnepeknoyarens U aHTeH-
Horo rHesga XI Ha Kopnyce 3/1EKTPONPO-
urpbiBatens rnokasaHo Ha puc. 209,6.
OrpaHnunTenemM nepeMeLleHns  ABMDKKa
nepekoyaTens Cny>XMT oTBepcT1e B naHe-
NN, Ha KOTOPOM OH YKpenjeH C NOMOLLbIO
reTMHaKCcoBOW  MNacTMHKU  (pasMepamm
100 X 12 MmmM) C OTBEPCTMSAMM MO BbIBOAbI
KOHTaKTOB, [BYX CTOEK W BWHTOB.

HanaxwveaHve 6n0Ka cBOAMUTCA K nof-
FOHKe PeXWMOB paboTbl ero TPaH3UCTO-
POB 1 HaCTPOWiKe BXOAHOr0 KonebaTenbHO-
ro KOHTypa Ha BblGpaHHble pagnoCcTaHLmMu,
Pexxum TpaHaucTopa V15 ycTaHaBnuBali
nogbopom pesuctopa R26, TpaH3ucTopa
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L1,L2
a)

Puc. 208. BHelHWUiA BUA pagnmo4vacToTHOro 6s710Ka paguonbl (a) U CXema COefIMHEHWS AeTasleid Ha

Held (6)

Ir Cr3-
KL1.L2-
KC15,C17-

Puc. 209 Cxema nepekntoyartens (a) u pasme-
LLleHNe ero M aHTEHHOro 3aXWma Ha MaHenun
Ay (6)
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VI4-nopbopom pesuctopa R22. Tlocne
3TOro MOAKMKYN AHTEHHY W, MOJb3YACh
AN KOHTpONa  ApyruM  paguosella-
TeNbHbIM MPUEMHUKOM, MPUCTynai K Ha-
CTpOVike BXOAHOrO KOHTypa. CHavana Ha-
CTPOW ero Ha CTaHUMIO HW3KOYaCTOTHOro
yyacTKa AmanasoHa: rpy6o-nog6opom
KoHAeHcaTopa C18 (220-470 n®), TOUHO—
MOACTPOEYHLIM  CEPAEYHUKOM  KaTYLLKM
L1. 3atem nog6opom KoHAeHcaTopa C16
(33-150 n®) 1 U3MeHeHMEM eMKOCTU nog-
CTPOeYHOro KoHpaeHcatopa C17 HacTpoi
KOHTYP Ha pafuOCTaHUMIO BbICOKOYACTOT-
HOro y4acTka guanasoHa. Ho Tenepb nog-
CTPOEYHBI CEPAEYHUK KAaTYLUKM YXe He
Tporaii, nHaye cobbellb HAaCTPOIKY Ha nep-
BYIO CTaHUMIO. [NA YMeHbLUEHWUS YPOBHA
LWYMOB KoHAeHcaTop C19 MOXeT ObiTb
3N1EeKTPOSIUTUYECKMM eMKOCTbio 1-10 MK®P
(monoXuTenbHy0 06KNaAKy MNOAKIOUUTD
K KaTyllke L2).

Ha aTom HanaxmsaHue pagmoyacToTHO-
ro 6710ka pagnosibl MOXKHO CUMTATb 38KOH-
YyeHHbIM. OcCTaeTcsd BMOHTMPOBATL €ro
K KOpMycy 3MeKTponpourpbisatens BO3-
MOXHO 6/ike KO Bxogy ycunutensa 34
N nepeknoyatento Buaa pabotbl S2.



PE®JIEKCHbBIE NMPUEMHWNKNA

PedpnieKCHbIMM Ha3bIBAKOT MPUEMHUKM, He-
KOTOpble TPaH3UCTOPbl WM Kackabl KO-
TOPbIX MCMOMb3YIOTCA KaK ANA YCUIeHUs
KonebaHuii pagmMoyvacToTbl, TaK U ycune-
HMA KonebaHNW 3BYKOBOWM 4acTOTbl OfHO-
BPEMEHHO. 3TO MO3BO/IAET HECKO/IbKO CO-
KpaTuTb 06LLee 4Mcno peTanein u, cnepo-
BaTeNbHO, YMeHbLUaTb rabapuTtbl MpueM-
HUKOB. C O4HUM M3 TakuxX BapuaHTOB
MPMEMHMKA MPAMOTO YCUMEHUS Thl YXKe
nosHakommnca B cefpmoit 6ecefe. Ho oH
Obl1 OAHOTPAH3UCTOPHBLIM U A/1A €ro HOp-
Ma/bHOW paboTbl HYXHbl 6blM BHELLHSAS
aHTeHHa W 3a3emieHue. Tak 4To 6Gyaem
CUMTaTb €ro 3KCMepUMEHTANIbHBIM.

Ceiluac xe npegnarato Ans NoBTOpeHUs
(w1 onbITHOM MPOBEpPKWU) [Ba BapuaHTa
PEQIEKCHBIX MPUEMHIKOB.

lMepBblii  BapWaHT;- ABYXKOHTYpPHbI  2-
V-2 C HU3KOBOSIbTHbIM MUTaHMeEM. Ero
NMPUHUMNMaIbHaa Cxema nokasaHa Ha

puc. 210. TMpremMHUK, Kak BMAWLIb, [ABYX-
TPaH3WUCTOPHBIN, C BHYTPEHHEN MarHUTHOM
aHTEHHOI Ha BXOfe W TefleDOHHOM Ha Bbl-
xoge. MNutaacb OT OAHOro ranbBaHWYeCKo-
ro anemeHTa 316 wam 332, oH obecneuu-
BaeT YBEpeHHbIA Nprem Mmporpamm OfHOM
MECTHO WM OTAaNeHHOW MOLLHOM pa-
AnoBeLLaTenbHoM CTaHumm. MoTpe-
6nsemblii TOK He npesbiwaeT 1,5 MA. 370
3HAYMT, 4YTO 3HEPrUM OAHOro 3NieMeHTa
xBaTaeT Ha 200-300 4 HempepbIBHOW pa-
60TbI MPUEMHMKA.

BXOAHO/ KOHTYp MarHMTHOM aHTEeHHbI
W1, HaCTpOeHHbIi Ha BONHY BbIGpPaHHOLM
CTaHUMK, 06pasyloT KaTywka L1 n KoH-
fJeHcatop C1. Yepe3 katywky cBasu L2
CWUrHaN CTaHUMKM nocTynaeT Ha 6a3y TpaH-

3uctopa VI nepBoro Kackaga, BK/IHOUYEHHO-
ro no cxeme O3, a C ero KosseKrTopa-He-
MocpefcTBeHHO Ha 6a3y TpaHsucTopa V3
BTOPOro Kackafga. Ponb pagvoyacTtoTHOW
Harpysky TpaHamcTopa V3 BbINO/HSET KO-
nebaTtenbHbIi KOHTYP, COCTOALLMIA M3 Ka-
TyWwKn L3 BbICOKOYACTOTHOro TpaHcgop-
mMaTtopa U  KoHgeHcatopa C5, Ha-
CTPOEHHbIA, Kak M KOHTYp L1C1 mMarHuT-
HOW aHTEHHbI, Ha BOJHY TOW >Xe CTaHuuW.
BbigeneHHbIli MM MOAYVPOBAHHBIA  CUr-
Ha/l pagMoyacToTbl Yepe3 Katywky L4
TpaHcopmaTopa nofjaeTcs Ha AWMOAHbIN
fgetektop V2. C pesnctopa R3, Harpysku
feTekTopa, KonebaHus 3BYKOBOW 4acTOTbl
yepes KoHgeHcatop C2 W KaTyLllKy CBf3M
L2 nmocTynatoT Ha 6a3y TpaHsucTopa VI
M OAHOBPEMEHHO C KonebaHuamW paguo-
4acTOTbl YCMIMBAKOTCS O0BOMMM  TpaH3u-
cTopamu npuemHuka. TenegpoH Bl, siBnsito-
WMIACA HU3KOYACTOTHOM Harpyskoi TpaH-
suctopa V3, npeobpasyeT KonebaHus 3By-
KOBOI 4acTOTbl B 3BYK.

Takum 06pa3om, B 3TOM MNPUEMHMKE
OAVH U1 TOT e [ABYXKacKafHblil ycunmTenb
paboTaeT OAHOBPEMEHHO Kak YCUIUTENb
PY n Kak ycunutens 34. lNony4dmncsa npu-
EMHUK MpAMOro ycuneHus 2-V-2.

Ob6pallato  BHUMaHMEe Ha BKJIHOYEHMe
TpaH3uctopa V3. [na curHana pagmoya-
CTOTbl OH BK/IOYEH Mo cxeme O3, a 4nA
CuUrHana 3ByKOBOI 4acToTbl-No cxeme OK
(3MUTTEPHBLIM MOBTOPUTENEM).

[Ba pe3oHaHCHbIX KOHTypa MpreMHUKa
MO3BONAIOT 3HAYMTENLHO (MO CPaBHEHWIO
C aHa/IorMyHbIM OAHOKOHTYPHbLIM MpUEeM-
HVKOM MPSMOr0 YCWNEHWA) MOBbLICUTL €ro
YYBCTBUTE/IbHOCTb U CeNeKTUBHOCTb. [1o-
CKOJIbKY CBfi3b MeXAy TpaH3ucTopamu He-
MOCPeACTBEHHAA, pexum paboTbl 060MX

Puc. 210. OBYXKOHTYpPHbI pedieKCHbI MPUEMHUK C HU3KOBO/IbTHbIM MUTaHMEM
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TPaH31CTOPOB YCTaHaB/IMBAIOT  MONOXW-
Te/IbHbIM HanpskeHnem CmelleHns Ha ba-
3e TpaH3uctopa VI, T.e. nogbopom pesu-
ctopa Rl A Tak Kak 3TOT pesucTop
BK/IIOYEH MEXAY KOJINIEKTOPOM U1 6a3on
TpaH31CcTopa, TO OH OLHOBPEMEHHO U Tep-
MOCTabmnmsnpyet paboTy MpUEMHUKA.

XenatenbHbI KOahhnumeHT b213 TpaH-
suctopos  KT315 wnm TpaH3MCTOpOB
KT301, KT306, KT312, KT316, koTopble
TaKXKe MOXXHO 11CM0/1b30BaTh B NMPUEMHUKE,
0k0/10 100. ONIEKTPONIUTUYECKNN KOHLEH-
catop C2 tmna K50-6, koHpeHcatopbl C3
n C4-KNC, C1 n C5 KAK wnm KCO.
TenepoH Bl ywHoin TenehoH TM2M,
TM4M, Tenet)OHHbIN Karcro/b
O3MLU-4M unm HU3KOOMHBbIe TenedoHbI
TA-56M. [na MarHUTHOW aHTEHHbl UC-
No/b3yil CTePXeHb AnMameTpom 8 w Anwu-
HoWi 55 60 Mm 13 thepprTta mapku 400HH
mnm 600HH, a ana BbICOKOYACTOTHOrO
TpaHcthopmartopa L3L4 Konbuo [Aname-
Tpom 7 MM ©3 pepputa Mapku 600HH.
[ns nprvema paguoctaHuuy cpefHeBOSTHO-
BOr0 AmanasoHa KOHTypHaa KaTywka L1
JomkHa cogepxxatb 70-75 BUTKOB, KaTyLu-
Ka cBA3n L2, HamOTaHHasa moBepx KaTylu-
kn L1, 5 6 BUTKOB, Katywka L3 TpaHc-
thopmatopa 75 BUTKOB, L4 60 BMTKOB
nposoga l3B-1 0,1 0,12, a ana paguo-
CTaHUM1 A/IMHHOBO/IHOBOMO [fManasoHa—
COOTBETCTBEHHO 210-220, 15-20, 110-120
1 70-80 BUTKOB Takoro >e nposoga. Kap-
Kac Katylwku LI gomkeH ¢ HebonbLIUM
TPeHMeM MepemeLLaTbed no epprToBoMy
CTEPXHIO.

Bo3MOXHaf  KOHCTPYKUMA  MpUeMHUKa
(6e3 kopnyca) M cxema COeAuHeHUs feTa-
Neli Ha MOHT&XHOW nnaTe rMokasaHbl Ha
puc. 211. Mnata pasmepamn 60 X 45 MM
BbIMW/IeHa U3 JINCTOBOrO reTuHakca (Tek-
CTONNTA WK, B KpaiiHeM Cryyae, 13 opra-
mTa) TonwmHouM 15 2 Mm.  CTepXeHb

MarHUTHOW aHTEeHHbI YKPeraeH Ha Heii pe-
3MHOBbLIMM  KO/bLAMM, BbICOKOYACTOTHBIIA
TpaHcopmaTop npukneeH Krieem bd-2
(nm «CynepuemeHT»). dnemeHT 316 yaep-
XMBAETCA LMINHAPUYECKAM KPOHLUTEHOM
M CTOWKOW M3 /IMCTOBOW NaTyHW, ABASHO-
LMMUCA KOHTAKTHLIMW BblBOAAMU MOSIIO-
COB 3/IEMeHTa. VX KpenexHble fIenecTku
MPONYyLLUEHbI Yepes y3K1e Nponusbl B niare
W 3arHyTbl CHU3Y. KOHCTPYKUWS BbIK/IHOYa-
Tens nuTaHna S1 npowu3BosibHas.
HanaxueaHne nprvemMHUKa CBOAMTCA
B OCHOBHOM K nogb6opy pesuctopa RI
M HacTpoiike 060MX ero KonebaTenbHbIX
KOHTYPOB B Pe30HaHC C 4acTOTOl BblIGpaH-
HOV pagmoBeLlaTenibHON CTaHumK. [enai
3TO B TaKoOW nocnefoBateNibHOCTW. Mexay
6a3oin 1 KonnekTopom TpaHsucTopa VI
BK/Itoumn (BMecTo pesuctopa R1) nocnego-
BaTe/IbHO COeAMHEHHbIE NOCTOAHHbIN pe3un-
cTop conpoTuBfieHmem 15 20 kOM 1 nepe-
MEHHbIN pe3ncTop Ha 30 47 kKOm, napas-
NnenbHO Katywke L1 nogknioun (BMeCTO
KoHfeHcaTopa Cl) KoHZeHcaTop nepemMeH-
HO eMKOCTW, MpaBbliA (M0 NPUHLMMNA/b-
HOi cxeMe) BbIBOA KoHAeHcaTopa C2 nepe-
KU/ Ha 0OLIMIA 3a3eMJIEHHbI NPOBOA-
HUK, BbICOKOOMHbIi Tene)oH MOAKIOUM
napansenbHo pesucTopy R3, a BMeCTo Te-
nedpoHa B Lenb 3MUTTEpa TpaH3ucTopa V3
BK/IHOUU pesucTop  CONPOTUB/IEHMEM
56-68 Om. B pesynbtare nonyuutcd npu-
eMHUK 2-V-0. 13MeHsAA eMKOCTb KOHZeHca-
TOpa BXOAHOIO KOHTYpa U COMPOTUB/IEHNE
nepeMeHHOro pesucropa, Aobernca Haubo-
Nee FPOMKOro npvemMa BblbpaHHOI paguo-
CTaHumu. Ecnu  npueMHMK  €amoBO36y-
XOaeTcsa, MOMEHAN MecTamy BK/HOUeHMe
BbIBOAOB Katywku L2 nam L3. Mocne ato-
ro BO BXOAHOM KOHTYpP BKOUYM MO-
CTOSIHHbIA KOHAEHCATOp, MpU KOTOpoMm Oy-
[eT cnblliHa Ta Xe cTaHuma. KoHpgeHcatop
XK€ MepeMeHHON eMKOCTU MOAKMOYM K Ka-

Puc. 211. BHelwHWA BUA U CXEMa COEAMHEHUS feTasiell Ha njate NpueMHUKa
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Puc. 212. MpuHumnuanbHaa cxema npueMHMKa «Manbyni»

Tywke L3 (Bmecto C5), ¢ ero nomoLibo
HacTpoii BTOPOW KOHTYp Ha 4acToTy TOW
Xe CTaHuuKu, a A06MBLLLICL HamMbOoNbLUEN
rPOMKOCTM, 3aMEHU ero MoCTOAHHbLIM KOH-
[leHCaTOPOM TaKol >Xe eMKOCTW.

Tak Tbl HACTPOULLL U UCMbITaeWb pabo-
TOCMOCOOHOCTbL MpUEMHMKA 6e3 ycuneHus
KonebaHuin 3BYKOBOI 4acTOThl.

Tenepb HW3KOOMHbIV TenedoH NOAKO-
UM Ha MecTO (B Lenb aMUTTepa TPaH3UCTO-
pa V3) 1 BOCCTaHOBU COeAMNHEHWE KOH[EH-
catopa C2 c Harpyskoin getektopa. [lpu-
eMHUK CTaHeT penekcHbiM 2-V-2. Tlpu
3TOM TPOMKOCTb pafuornpuema [Oo/mKHa
pesko Bo3pacTu. MoAcTpoi BXOAHOW KOH-
TYp CMeLleHneM KaTywkun L1 no tepputo-
BOMY CTEPXXHIO, Mof6epy AOMONHUTENbHO
COMPOTMB/IEHNE LIENOYKM PE3UCTOPOB CMe-
LeHus, fobuBascb Hambosee rpPoOMKOro
M HEVCKaXXEHHOr0 3BYYaHWs TenegoHa, W3-
Mepb OMMETPOM WX O6LLee CconpoTvBIe-
HWe W BMOHTMPYW BMECTO HuUX no-
CTOSIHHBIA PE3NCTOP Takoro e ConpoTWB-
neHus. Eciv npreMHUK BygeT camoBo36y-
XAATbCA, YCTPaHsil 3TO ABNEHWE U3MeHe-
HWEM  MOMOXEHUs  BbICOKOYACTOTHOrO
TpaHcopMaTopa OTHOCWUTENIbHO MarHuT-
HOW aHTEHHbI.

OcTaeTca 3aKpenuTb HeCKOIbKMMU Karl-
NAMW KNes Kapkac Katywku L1 Ha deppu-
TOBOM CTepXXHe, YT0Obl He COUTb HaCTPOWA-
KW BXOLHOrO KOHTYpa, U MOMECTUTb MOH-
TOKHYIO niaty TMprveMHUKA B KOpnyc
MPOV3BOMbHOM KOHCTPYKLMWW.

BTopoii BapuaHT-pedp/ieKCHbIV NPUEMHMK

14-202

«Manbunwy. VImeHeM ralijapoBCKOro re-
pos HasBaH NATUTPAH3UCTOPHbLIA Manora-
6apUTHbIA  peieKCHbIi  MPUEMHMK, KO-
TOpbIA MOXHO cobpaTb U3 Habopa feTa-
Neli 1 y3noB, BbIMYCKaeMOro MOCKOBCKUM
OMbITHO-3KCMEPUMEHTA/IbHLIM  LLIKOJIbHBIM
3aBOAOM «Yaiika». lMpremHuK obecnequ-
BaeT  [OCTAaTOYHO  TPOMKWIA  Mpuem
MECTHbIX W HEKOTOPbIX Hanbonee MOLLHbIX
OTLANEHHbIX PaAMOBeLLaTebHbIX CTaHLMIA.

MpuHUMNUanbHas Cxema  MNpremMHUKa
n3obpakeHa Ha puc. 212. Ero BxogHoW
HacTpavBaeMblil KOHTYP 06pa3yroT KaTyLu-
Ka L1 MarHUTHOW aHTeHHbl VWiNn KOHAEH-
caTop nepeMeHHoi emkoctu Cl. Yepes Ka-
TYWKY CBA3W L2 curHan pagmoctaHumm
nopaeTcsa Ha 6asy TpaHavcTopa VI nepso-
ro kackaga ycuutens PY. KonnektopHoi
Harpyskoi TpaH3ucTopa 3TOro Kackafa
CNY>XWUT KaTylika L3. Yepes KaTyLIKy CBS-
3n L4, obpasytolyto ¢ KaTylwkoi L3 Bbl-
COKOYaCTOTHbIN  TpaHcopmatop,  ycu-
NEHHbIA CUrHan noctynaet Ha 6asy TpaH-
3ucTopa V2 BTOPOro Kackafa MpYeMHMKa.

BTopoii  kackaf MpueMHuWKa  peg-
NEKCHbIA. B CBA3M C 3TMM B KO/IIEKTOPHOW
LIenn ero TpaH3McTopa [iBe Harpysku: Bbl-
COKOYaCTOTHas, po/fib KOTOPOW BbIMOHAET
apoccenb L5, M HM3KOYaCTOTHasa-pesu-
ctop R5. C gpoccena L5 curHan craHumm,
YCUMEHHbIA [ABYMS KacKajamu, nogaemcs
yepe3 KoHAeHcaTop C4 Ha auog V3,.a Ko-
nebaHna 3BYKOBOMW YacTOThI, CO3fatoLLmecs
Ha HeMm,-Ha 6a3y TpaH3uctopa V2 (4epes
pesuctop R4 un katywky L4). Cnepnosa-
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Te/IbHO, Kackaf, Ha TpaH3ucTope V2
ABNAETCA BTOPbIM KacKafloM YCU/IeHUs KO-
nebaHWiA pagmMoYacToTbl W MEpBbIM Kacka-
[OM ycuieHns KonebaHuii 3BYKOBOW Ya-
CTOTBI.

C pesuctopa R5 curHan 3BYKOBOI Ya-
CTOTbI NOCTynaeT (Y4epe3 KoHAaeHcatop C5)
Ha 6a3y TpaH3ucTopa V4 BTOPOro Kackaga
yeunutens 34, Harpy><eHHoro Ha nepsuy-
HYH0 O06MOTKY | MeXKackafHOro TpaHc-
thopmatopa T1, a C ero BTOPWUYHOW 06-
MOTKM Il-Ha 6a3bl TpaH3ucTopoB V5
M V6 BbIXOAHOrO [BYXTaKTHOIO YCW/K-
Tens MOLHOCTW. YCuneHHble KonebaHus
3BYKOBOIA 4acTOTbl NpeobpasytoTcs rosioB-
Ko Bl B 3ByK.

KOopoTKO 0 HasHayeHUW HEKOTOPLIX ApY-
rMX 3/1eMEHTOB 3TOr0 MpueMHuKa. Yepes
pesnctop R1 Ha 6a3y TpaHsuctopa VI
rnofjaeTcs HanpsbkeHue cmelleHunsa. KoH-
AeHcatop C2 3amblkaeT (a30BYHO Lenb
3TOro0 TpaH3MCTOpa MO BLICOKOM YacToTe
M paspbiBaeT ee AN MOCTOAHHOrO TOKa.
Hanps>keHne cMmellleHVs Ha 6a3y TpaH3u-
cTopa V2 CHUMaeTCH ¢ genuTend, obpasye-
mMoro pesuctopamn R3, R4 un gnogom V3
M nojaetcs Ha 6a3y uyepe3 KaTyllky L4.
Advog V3 BKIOYeH B MpsMOM Harpasie-
HUW, MO3TOMY OH MPUOTKPLIT, YTO YIyy-
WwaeT paboTy AeTekTopa Npu cnabbix cur-
Hanax paguocTaHumii. OJHOBPEMEHHO pe-
3uctop R4 COBMECTHO C KOHAEHCaTopoMm
C3 o06pasytoT (GmnbTp, MNperpaxaaroLni
MyTb BbICOKOYACTOTHON COCTaB/IAOLLEN
MPOAETEKTMPOBAHHOIO CUIHaNa KO BXO4Y
pedieKCHOro  Kackaga.

Pe3snctop K7-3nemeHT Uenu cMmeLleHus

TpaH3uctopa V4. KoHpeHcatop C7 cos-'

[JaeT MeXnay KOeKTOpHOR u 6a30Boit Le-
MAMKW 3TOr0 TPaH3UCTopa OTpULATENbHYHO
06paTHYIO0 CBA3b MO MEPEMEHHOMY TOKY,
npefoTBpaLLaoLWyo BO30Y)KAeHMe Kacka-
[a Ha BbICLLUMX 3PYKOBbIX YacToTax. Pesu-
cTopbl R8-R10 o6pasyoT gBa B3aumoc-
BA3aHHbIX JeNNTeNs, co3garolmx Ha 6asax
TPaH31CTOPOB BbIXOAHOIO Kackaja Harps-
XEHME CMeLLEeHNs, YCTpaHAIoLWMe WCKaxKe-
HMa TuMna crtyneHbka. KongeHcatop C9,
MOKa3aHHbIi Ha CXeme LUTPUXOBbIMW M-
HMAMKW, BKIHOYAOT B TOM Cly4yae, ec/iv
MPYEMHUK CaMOBO36Y>KaaeTcs.

B Habop, KOTOpbIA MOXHO MprobpecTy
B MarasvHe Ky/bTTOBapOB WM BbIMucaTb
yepes ToproByto 6asy «llocbinTopra» BXo-
[AT Bce HeobxoAuMble ans c6opKu npuem-
HVKa feTanu, y3fbl U MaTepuasbl, BKO-
Yyad W [ONONHWTENIbHbIE PEe3NCTopbl ANA
MOArOHKN PeXXUMOB TPaH3UCTOPOB, a Tak-
Xe [MHamuueckad ronoska Bl Tuna
0.2I'-1. KoHgeHcaTop nepeMeHHON emMKo-
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¢t Cl KOHTypa MAarHUTHON aHTEeHHbI,
KPOHLUTENH ans 6atapen «KpoHa» u nna-
CTMHYaTbI BbIKNtOYaTeNb NUTaHUA S1 yxe
BMOHTUPOBaHbI B MOMMUCTMPO/IOBbIN  KOp-
nyc Oyfdyllero npuemMHuka. B 3aroToBke
MOHT&XXHOM NnaTbl U3 JINCTOBOMO reTuHaK-
ca NpeaycMOTPEHbI OTBEPCTUA MO Mmar-
HWUTHYIO CUCTEMY FOfI0BKW, NOA TpaHchop-
MaTopbl, KOpryca TPaH3MCTOPOB, OMOPHbIe
TOYKM MOHTaXa W BUHTbI KPEnaeHus
nnatel B Kopryce. O6nagaTtens Habopa
[O/DKEH, KPOMe MOHTaXKa, HamoTaTb Ha
OYyMaXKHbIX Kapkacax, KoTopble C He6ont”
LWMM TPEHMEM MOXXHO 6blf10 6bl Nepeme-
LWaTb Mo ()eppmUTOBOMY CTEPXHIO, KaTyLl-
Kn L1 n L2, Ha (peppuTOBbLIX KOMbLaX-Bbl-
COKOYaCTOTHbIE TpaHcgopmaTopbl L3 L4
n pgpoccens L5 1, KOHeYHO, Hanagutb
CMOHTVPOBaHHbIi NMPUEMHUK.

BHewHniAi Buag «Manbuniia» M KOMMO-
HOBKa y3/10B 1 AeTaseil B ero Kopnyce no-
KasaHbl Ha puc. 213, a cxema COefVHeHUs
feTaneii Ha MOHT@XHOW nnaTe Ha
puc. 214. abapuTbl NPUEMHMKA TaKOBbl,
YTO OH yMeLlaeTcs B KapmaHe. Ho nogo6-
HbIli MPUEMHWK, €CIM OH Tebs 3anHTepe-
CyeT, MOXXHO CMOHTUPOBaTb W U3 WMEIO-
wyxes y Tebs pgetaneil. Hago Tonbko
MoCTapaTbCA COXPaHUTL MPUMEPHO TaKyto
e KOMMOHOBKY AeTasei, nHaue NpuemMHMK
MOXXET BO36yAuTbLCA, a 6opbba € BO36YX-
[leHneM B YeTbIpexKacKagHOM pedeKCHOM
NMPUEMHVKe-[eN0 [0BO/IbHO C/IOXHOe.

CTepxeHb MarHWTHOW aHTeHHbI M3 (ep-
puta 400HH wan 600HH MoXeT 6bITb
KpYribIM Uav Naocknm-6e3pasnmyHo. Ka-
Tywka L1 cpefHeBONHOBOrO MNpUEMHMKa
JomkHa cogepxkatb 65-70 BUTKOB, AJ/INH-
HOBOMHOBOr0-200 BWTKOB, HaMOTaHHbIX
JecaTblo cekumamy no 20 BUTKOB B KadK-
[lOVi CeKumm, a KaTyllKa CBSi3U 2-COOTBeT-
CTBeHHO 3-4 u 8-10 BWTKOB MpoBOAa
naB-1 0,1-0,15.

Katywkn L3 n L4 BbICOKOYACTOTHOrO
TpaHcthopmatopa u gpoccenb L5 HamoTaid,
MoJib3yACb MPOBOJIOYHBIM Ye/IHOKOM, Ha
KonbLax u3 epputa 600HH nposogom
MaB-1 0,1: karywka L3 cogepxut 100
BWTKOB, HAMOTAHHbIX pPaBHOMEPHO NO BCe-
My Kosbuy, L4-10 BUTKOB (MOXHO YBE/U-
yntb o 40-50 BMTKOB), Apoccens L5-200
BUTKOB. 3TV AeTanM nNpukneii K nnate
Kneem B®-2.

B nepsbiXx [ABYX Kackagax MpuemMHuKa
MOXHO  MCMOMb30BaTb  /ilO6ble  Masio-
MOLLiHblE BbICOKOYACTOTHbIE TPaH3UCTOPbI
CTPYKTYypbl p-n-p (M401-M403, T1416,
M422, 308, I'T309, 'T310), B ABYX ApY-
rmx-nobble  MaJOMOLUHblIE  HU3KOYa-
CTOTHbIe, Takom xe CTPYKTYpbI



Puc. 213. BHelwHWii BUA N KOHCTPYKLMSA MpueMHMKa «Manbumni»

™t I
KaTywka KaTylika
Anana3oHa CB AnanasoHa /B
K S1 \KL2

Puc. 214. MoHTaxKHasi njata U CoeVHEHUS feTasleil Ha Hell

(MM39-MTM42). BbICOKOHaCTOTHbIA TpaH-
31UCTOp C 60MLLUMM KO3(PULIMEHTOM Mepe-
Jaun Toka b213 ncnonb3yii B NMepBOM Ka-
Ckafje, a C MeHbWMM—BO BTOpoM. [ing
BbIXOJHOIO [BYXTaKTHOIO Kackafa oTbepu
TPaH3NCTOPbl C OfMHAKOBbIMW W/IN BO3-
MOXHO 6/M3KMMW 3HAYeHVSIMM 3TOro na-
pameTpa.

14*

Me>kKkacKagHbIli 1 BbIXOLHOWN TpaHcgop-
mMatopbl T1 n T2 Takune Xe, Kak B OnmcaH-
HOM B fABeHafuaTol Oecefe Tpexkackap-
HOM ycunuTene 34.

MoHTaX nprMeMHuKa, 0CO6EHHO BTOPOro
M TPETLErO KAackafos, O4YeHb NAOTHbIA. Ha-
CTOMbKO MNJIOTHBIA, YTO HENIOBKOE [BUXKE-
HWe NMasIbHUKOM MOXET MPUBECTU K Mopuye
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JeTanu. 3[ecb MOTYT MOSBUTLCA U Clly-
YailHble COeAVMHEHWs [eTaneii MU  MOH-
TaXKHbIX MPOBOAHMKOB. 103TOMY 3aKOHUMB
MOHTa@X, BHMMATeNbHO OCMOTPWU  €ro
W MK OBGHAPYXKEHUWN MECT BO3MOXHbIX 3a-
MbIKaHWIA JeTaneil HEMHOTO pasfBuHb KX.

Ha HanaxvBaHue, BO3MOXXHO, NpUAETCA
3aTpPaTUTb HECKO/IbKO 4acoB, MO3TOMY
«KpoHy» Ha 3TO Bpemsa Jiyylle 3aMeHWTb
[BYMS  MOC/ef0BaTeNlbHO  COeAMHEHHBIMM
batapesmn 3336J1, obnagaroMmMmn 60b-
LUEA eMKOCTbIO, WK CETeBbIM 6IOKOM MNu-
TaHWsA. BHayane BTOpOIA Kackag UCMosb3yii
TONbKO A1 ycuneHus konebaHuii pagumo-
4yacToTbl. [N 3TOro OTK/IHOUM PE3nCTOp
R4 oT Toukun coeguHeHus pesucTtopa RS,
KaTywku L4, koHgeHcatopa C3 1 nogkto-
UM ero K BbiBOAy aHoga avoga V3. Jlesblii
(no cxeme) BbIBOA KOHAeHcaTopa C5 OT-
KMoun ot pesuctopa R5 u gpoccens L5
W noAknoumM K kKatogy auopa V3. llony-
YNTCA He pedrekcHbIn NpUeMHUK 2-V-2.
3aMKHM MPOBOMIOYHON NEPEMbIYKOA  Bbl-
BOLbl KaTywku L2 n nofgknwoum napan-
NeNlbHO Pa3sOMKHYTbIM KOHTaKTam BblK/IHO-
yatena  MWIIMamnepmeTp  Ha - TOK
30-50 MA Tlprbop [O/MKEH MOKas3aTb TOK
He 60nee 10 MA. Ecnm TOK 3HauuTeNlbHO
60nbLLE, 3HAYNT, B MOHT@XKe eCTb OLUMGKYM
W 3NEeKTPONUTUYECKWIA, KOHAeHcaTop C8
MMeeT GONbLUOA TOK YTEUKU.

3atem M3Mepsn W, ecnu Hago, yCTaHas-
NvBali PEKOMEHAYeMble PeXuMbl paboThbl
TpaH3ncTopoB CyMMapHbIA TOK MOKOS
TpaH3ucTopos V5 1 V6 BbIXOAHOIO Kacka-
[a ycTaHaBnMBail OfHOBPEMEHHbIM M0460-
pom pe3uctopoB R8 u R9 0AMHAKOBbIX
HOMMWHA/IOB, @ KOJIEKTOPHbIE TOKW TpaH-
3nctopos VI, V2, VV4-nofbopom pesncTo-
poB RI, R3, R7 cOOTBETCTBEHHO.

lMocne mnpoBepkM U MOAFOHKW TOKOB
TPaH31CTOPOB CHVUMW MEPEMbIYKY C BbIBO-
[JOB Katywkn L2 u, Bpawaa pyuyky-AucK
KOHAeHcaTopa  MepemMeHHOW  eMKOCTU
! OAHOBPEMEHHO NOBOpaunBas MPUEMHUK
B rOpPU30HaTa/IbHOM MMOCKOCTW, HaCTPOWi
MPUEMHUK Ha KaKyl-HWOY[b CTaHLMIO.
Mpn cnaboit  CAbIWMMOCTA  MOAKIOUN
K BXO4HOMY KOHT éay (4epes KoHfeHca-
TOP eMKOCTbio 47-[168 N®) BHELLHIOKD aH-
TEHHY, HanmpyvMep OTPe3oK nposofa A/u-
HO 5 6 M. Ecnn npuem GydeT COMpoBo-
XOATbCA CBWUCTOM, MOMPOOYW MOMEHATbL
MecTaMu BbIBOAbI Katywek L2, L3, apoc-
censa L5, 0TOABMHb KapKac ¢ KaTylkon L2
nofanblle OT KaTywku L1. 3aTtem BoccTa-
HOBW pPethNeKCHbIA Kackad, OTKIHOUN BHELL-
HIOKO aHTEHHY M CHOBa HacCTpOW MpUEMHUK
Ha Ty >Xe cTaHuuto. Ecnm npu atom no-
ABATCA CBUCTbI, YCTPaHAA UX WM3MEHeHUEM
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MO/OXEHWI BbICOKOYACTOTHBLIX TpaHcgop-
MaTopa W ApOoCCens OTHOCWUTENbHO [Apyr
Zpyra v MarHUTHOW aHTeHHbI, BKIKOUYEHEM
KoHAeHcaTopa C9.

3aKNIUUTENbHBIA 3Tan nogoop onTu-
Ma/IbHOl CBA3N MEXJY BXOAHbIM KOHTY-
pom 1 ycunutenem PY. 3meHss paccTos-
Hve mexay Katywkamu LI v L2 u, ecimn
Hafio, YMC/0 BUTKOB KaTyLwku L2, pobeics
Hanbo/ee rpPOMKOr0 M HEUCKaXXEHHOro pa-
JvonpueMa BO BCEM [uara3oHe Mepekpbl-
BaeMbIX MPYEMHUKOM pPafMoyacToT.

*

MprYEMHUK NPSMOTo ycuneHust Gbin 1, BU-
OUMO, [oAro elye 6yneT ocTaBaThCs 0f-
HAM W3 Ba>KHEMLUMX 3TanoB TBOPYECKOrO
CTaHoBMeHWs paguontobuTens. Ho 3Toii
Gecefol pasroBOp O MPUEMHMKAX 3TOro
Knacca s He 3akaHumBat. OH 6ygeT npo-
JOMKeH B Gecefax, MOCBALUEHHBIX MPUMe-
HEHWIO  3MIEKTPOHHbIX NamMn W UHTe-
rpasibHbIX MUKPOCXEM.



BECEOA YETbIPHAOLATAA

HA 3JIEKTPOHHbIX
NAMIMAX

B cBOe BpeMsi 3MeKTPOHHaA namna CoBep-
mna B PagMoTEXHUKE MOMMHHYH PEBONIO-
umo KopeHHbIM 06pa3oM WM3MeHMna KOH-
CTPYKUMM  Mepefanlyyx W NPUEMHbIX
YCTPONCTB, YyBeNMuMna [JanbHoCTb Aeii-
CTBMA WX, MO3BOMMNA PagUOTEXHUKE CAae-
naTb TUraHTCKUA Lar Brepes W 3aHATb
MoYeTHOE MeCcTO OYyKBasbHO BO BCeX 06/a-
CTAX HayKu UM TEXHUKW, NPOM3BOACTBA,
B Halleil NoBCeAHEBHOW >KM3HW. Ho u ceid-
yac, Korfa B pafo3NeKTPOHHbLIX YCTPOIi-
CTBax B OCHOBHOM MCMOMb3YOTCA NOAYNpo-
BOAHWMKOBbIE MPUOOPbI U MHTErpanbHble Mu-
KPOCXEMbl Pa3fIMYHOTO Ha3HAUEHWS, 3NeK-
TPOHHbIE-NaMNbl NPOAOMIKAIT «TPYAUTb-
CS» BO MHOIMX pafuoBellaTeNbHbIX NPUeM-
HWKaxX, paguonax, MarHnTooHax, Tenesu-
3opax. [103TOMY-TO S M pelnn no3HaKo-
MUTb Tebs C ycTpoiicTBOM M paboToii
3TWX «BETEPAHOB» PaaNOTEXHUKM, C HEKO-
TOpPbIMA MOBUTENLCKUMN  KOHCTPYKLMAMY
Ha 3M1eKTPOHHbIX NamMnax.

YCTPONCTBO 3NEKTPOHHOW
NIAMMbI

Jrob6as 9N1eKTPOHHaA namna, Wan, Kopoue,
pagvnonamMmna, NpPeEACTaBNAET coboli CTa/ib-
HOW, CTEKNAHHbIN NN KEPaMUYECKNN 6an-
NNIOH, BHYTPW KOTOPOro Ha MeTal/INYeCKNX

CTOVKax YKpenneHbl 3MeKTpogbl. Bosgyx
13 6annoHa namnbl 0TKaUYMBaIOT Yepe3 He-
60/bLLONV OTPOCTOK B HWXHEA Wan Bepx-
Heli yacTy 6annoHa. CubHOe paspeXkeHne
BO34yXa BHYTpU OGa/NOHa-BaKyyM-He-
MpeMeHHoe ycnoBue Ans paboTbl paguo-
namnbl.

B kaxpgoi pagmonamne 06s3aTenbHO
€CTb KaTOf-OTpMUATENbHbIN "3MIEKTPOA,
ABNAIOWMNIACA  UCTOUYHWKOM  3/1EKTPOHOB
B /lamrie, U aHoA4-MONOXMTeNbHbIA nek-
Tpos. KaTogom MOXeT ObiTb BOsb(pa-
MOBbI BONOCOK, MOLOGHbLIA HUTU Hakana
3NEKTPONAMMOYKN, WA MEeTa/IMYecKuii
LUMAVHAPUK, NOLOrPEBAEMbIA HUTHIO HaKa-
na, a aHoAOM-MeTa/l/IMYecKasa NIacTUHKa,
a yalle Kopobouka, MMeroLas opmMy Lm-
NnHApa Wnn napannenenvnega. Bonbgpa-
MOBYIO HUTb, BbINOHAOLLYIO PO/b KaTo-
[la, Ha3blBalOT TAKXKe HUTbIO Hakana.

Ha cxemax 6annoH namnbl YCMOBHO
0603HaYatoT B BMAE OKPY>KHOCTU, KaTog—
OY>KKOW,  BMWCAHHOM B OKPY>KHOCTb,
aHOA-KOPOTKOWM YepTol, pPacnonOXeHHOW
Haj, KaToAoMm, a WX BbIBOAbI-TIMHUAMNU,
BbIXOAALLMMMN 33 Mpedesibl  OKPYXHOCTW.
Paguonamnbl, cofepxallye TOMbKO Katof,

MW aHofd, HasbIBAKOT [BYX3/EKTPOHHLIMY,
NN AnoAamu.
Ha puc. 215 noka3aHO BHYTpeHHee

YCTPOICTBO [ABYX [MOLOB pasHbIX KOH-
CTPYKUuiA Jlamna, n3obpakeHHas crnpasa,
OTNMYaeTCs TeM, UTO ee KaTof (HUTb Haka-
Nna) HanoMWHAeT MepeBepHYTYI0 NaTWH-
CKylo 6ykBy V, a aHog umMeeT copmy
CMMKOCHYTOrO LMnaHapa. JneKkTpogsbl 3a-
KpenneHbl Ha MPOBOMOYHbLIX  CTOMKaX,
BMasiHHbIX B YTO/LLEHHOEe AOHbIWKO 6an-
noHa. CTOWKM SBASKOTCA OLHOBPEMEHHO
BbIBOAAMW 3M1eKTPOAOB. Yepes cneuuasnb-
HYI KONOAKY C rHe3damu -NamnoByH Ma-
HefbKY-3/1eKTPO/bl COEANHSIOT C APYTAMK
[eTansiMn pafnoTeXHUYECKOT0 YCTPOMCTBA.

Puc 215 YcTpoiicTBO U n306paxkeHue ABYX-
3/IEKTPOSHON NaMnbl Ha cxemax
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B 60nbLUMHCTBE paguonaMn Mexay Ka-
TOLOM M aHOAOM WMeTCs cnvpain U3
TOHKOI MPOBOMOKK, Ha3blBaeMble CeTKa-
MU. OHM OKPY>KatOT Kartof W, He COomnpuKa-
casfcb, pacrofiaralotca Ha pasHbIX pac-
CTOSHUAX OT Hero. B 3aBucumoctn OT
Ha3HaYeHWs NamMn YNCNo CETOK B Hell Mo-
XeT BbITb OT 0AHONM A0 nATW. Mo obwemy
uyucny  3MEeKTPOAOB,  BKIHOYAA  KaTog
M aHof, pas/nMuyaloT namrbl TPex-, YeTbl-
pex-, NATU3NEKTPOHHbIE U T.4. CoOoTBeT-
CTBEHHO WX Ha3bIBAOT Tpuogamn (C O4HON
CeTKOI), TeTpogamu (C ABYMS CeTKamu),
neHToaaMu (C Tpems CeTkamn).

BHyTpeHHee YCTPOICTBO OfHOW M3 Ta-
KnX namn-Tproga-nokasaHo Ha
puc. 216. 3Tta namna 0T/MYaeTca OT AMO-
[0B HalnuMeM B Heli cnvpain-ceTku. Ha
CXemax CeTKM 0003Ha4aroT LUTPUXOBLIMU
NMHUAMK, PaCMOIOKEHHbIMU MEXY Karto-
[OM ¥ aHOLOM.

Tpuogbl, TETPOALI U NEHTOAbI-YHUBEP-
Ca/lbHble paauonamnbl. X MpUMeHSOT
[4NA YCUNEHNA MepeMeHHbIX M MOCTOAHHbIX
TOKOB M HanpsKeHWA, B KauecTBe AETEKTO-
poB, [ANSi FEHEepPUPOBAHUA 3EKTPUYECKUX
KonedaHnin pa3HbIX YacTOT U MHOTUX Apy-
rmx uenei. * MpuHuun paboTbl paguo-
Nlamribl OCHOBaH Ha HarpaB/eHHOM [BUXe-
HUM B HEN 3MEKTPOHOB. «[lOCTaBLLMKOM
e 3/IEKTPOHOB BHYTPU Namribl SBNSETCS
KaTto4, HarpeTblid [0  TemnepaTypbl
800-2000cC.

B yem cyLHOCTb 3TOrO fABNEHUA?

Ecnm KacTptonto, HamosHEHHYH BOJOWA,
MoCTaBMTb Ha OrOHb, TO MO Mepe Harpesa-
HWA YaCTWLbl BOAbI HAYHYT OBUraTbCs BCe
ObICTpee 1 bbicTpee. HakoHel, Boja 3aKu-
nvT. Mpy 3TOM YacTuupl BOAbl OyayT ABU-
raTbCA C HacTONbKO 6OMbLUMMU CKOPOCTS-
MM, YTO HEKOTOpble W3 HWX OTOPBYTCA OT
MOBEPXHOCTW BOAbl U TMOKWHYT €ee—BoAa
HayHeT mcnapaTbes. Heuto nopobHoe Ha-
61104aeTCA U B 3NEKTPOHHONW namne. CBo-
604Hble 3M1EKTPOHBI, COflepXaLLmecs B pac-
KafleHHOM MeTajile  Katofa, [ABWXKYTCA

Puc. 216. YcTpoiicTBO 1 n306paxkeHne Tproaa
Ha cxemax
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C OFPOMHbIMY CKOpOCTAMM. [pn 3TOM He-
KOTOpble M3 HWMX MOKUAAKT Katof, obpa-
3y BOKPYI HEro 3/1eKTPOHHOe «06/1aKo».
DTO fABMIEHWE WUCMYCKaHUS, WK U3MYUeHUs,
KaTOAOM 3/1eKTPOHOB Ha3blBAIOT TepMo-
3MEeKTPOHHOI 3mMuccueil. Yem cunbHee pac-
KaneH kaTof, TeM 60/blle 3N1eKTPOHOB OH
NCMyCKaeT, TeM Tylle 3/MeKTPOHHOe 06na-
Ko. Korga rosopAr, 4to «1amna notepsana
3MUCCUIO», 3TO 3HAYUT, YTO C MOBEPXHOCTM
ee Katofa CBOOOAHbIE 3/1IEKTPOHbI MO Ka-
KOM-TO NpuuMHe BbIIETAOT B  OYeHb
MasIOM KO/IM4ecTBe. Jlamna C MnoTepsiHHOW
ammuccreid paboTtatb He OygerT.

OfHako 4TO6bl 3MEKTPOHbI MOF/IN Bbl-
pbIBaTbCA M3 KaTOAa, HAf0 He TONbKO Ha-
rpeTb ero, HO U 0CBOGOANTL OKPYXaroLLee
MPOCTPaHCTBO OT BO3Ayxa. Ecnu aToro He
cllenatb, BblETalOLWME 3MIEKTPOHbI MoTe-
PAIOT CKOPOCTb, «3aBA3HYT» B MOJEKynax
Bo3gyxa. [103TOMy-TO B  31€KTPOHHO
namne u cosgaloT BakyyM. OTKaumBaTb
BO34yX He06XOAMMO eLle U NOTOMY, 4TO
MpY BbICOKOI TemnepaType KaTtog Mormo-
WAaeT KWCMOpo4 BO3dyXa, OKWUCNseTCs
N 6bICTPO paspyluaetca. K aTomy HyXHO
£,06aBUTb, YTO Ha NOBEPXHOCTb KaTofa Ha-
HOCAT Cfoli OKMCNoB 6apusi, CTPOHLMS
N Kanbuus, o6nagarolmnii Cnoco6HOCTbIO
M31y4aTb 3NEKTPOHbI MPU CPaBHUTENLHO
HW3KO TemnepaType Harpesa.

KAK PABOTAET OO/,

Camolii MpocToin pagnonamnoi—gnuogom-
MOXET CTaTb Nt0bas namna HakanuBaHus,
ecnn BHyTpb ee GannoHa BnasTb MeTanmn-
YeCKyl0) MMaCTUHKY C BbIBOAOM Hapyxy
(puc. 217) v ypanuTb 13 GannoHa BO3LYyX.
UT0bbl pa3orpetb ee HUTb Hakana, nog-
K/IOUUM K ee BblBOAaM OaTapeto Hakana
GBH. O6pa3syeTtcs uenb Hakana. BTopyto
6aTapeto, HO C 6osee BLICOKMM Hampske-
HUEM, COeAVMHMM OTpULATENbHbIM MNOM0-
COM C OAHUM W3 BblBOAOB HWTW Hakana,
a MOoSIOKNTENbHLIM MOMHOCOM—C aHOZOM.
Ob6pasyeTcs BTOpas Lenb-aHogHas, Co-
CTOALLAsA W3 yyaCTKa KaToA-aHOf, aHof-
Hoii 6aTapen GBa 1 coefyHNUTENbHBIX NPO-
BOAHWKOB. Ecny BKIOUWTL B Hee MWn-
NnamnepmeTp, CTpenka npubopa ykKaxeT
Ha HanMyMe TOKa B 3TON Lenu.

Y T1ebs, eCTeCTBEHHO, MOXET BO3HVK-
HYTb BOMPOC: NOYeMYy B aHOAHON Lienu Te-
YyeT TOK? Befb mMexay KatofoM M aHOLOM
HET 3/1IeKTPNYECKOr0 COEAUHEHNA.

OTBeYalo: MOAKMIOUMB aHOAHYH 6ata-
peto, Mbl TEM CaMbIM CO3[&/IM Ha aHofe
MONOXUTENbHbBIA 3apsj, & Ha Katoge- oT-



Puc. 217. Ecnu B Namny HakafMBaHWs BBECTW aHOA W yAaiuTb U3 GasifioHa BO34yX, OHa NPeBpaTuT-

Csl B NPOCTENLLYI0 3MeKTPOHHYIO /laMny-Anos

puuatenbHblii. Mexay HUMWU  BO3HUKIIO
3NeKTPUYeCKoe none, NOA AeliCTBUEM KOTO-
pOro 3MeKTPOHbI, UCMYCKaeMble KaTOAOoM,
YCTPEMAAKOTCA K MOMOXMUTENBHO 3apsiXKeH-
HOMY aHogy. A KaTof4 MOKUAAKT Apyrue
3M1EKTPOHbI, KOTOpbIE TaKke NETAT K aHO-
4y. JOCTUrHYB aHOAA, 3N1EKTPOHbI ABIKYT-
Ca MO COEeAVMHUTE/bHLIM  MPOBOAHMKAM
K MOM0XMTENIbHOMY MOAKOCY aHOAHOW 6a-
Tapeu, a U36bITOYHbIE 3/IEKTPOHBLI C OTpY-
LaTenbHOro nostoca 6aTapen TekyT K Ka-
Togy. OG6pas3oBaHve B aHOAHOW Lenu
Anofa MoToKa 371eKTPOHOB MOXHO CpaB-
HUTb C TakMM sBneHWeM. Eciv Hag kuns-
Leli BOLOV MOMECTUTb KPbILLKY KacTpron
Wu Tapenky, To 06pasoBasLLMics Nap 6y-
[ET Ha Hell OXNTaKAATLCA U «CTyLLaThCs»
B Kare/bku BoAbl. C MOMOLLBH BOPOHKM
Mbl MOXeEM 3Ty BOAY BepHYTb B KaCTpto-
no. MonyyaeTcs Kak Obl 3aMKHYTas Lienb,
No_ KOTOPOA [BMXYTCA YaCTULbl BOfbI.

ToK aHOLHOW Lieny Ha3blBaloT aHOAHbIM
TOKOM, a HanpsbkeHWe MeXLy aHOoAoM
M KaToAOM flaMribl - aHOAHbIM  Hanpske-
HueMm. Hapsgy ¢ TepMMHOM «aHOAHOe Ha-

NPsPKEHWe» NPUMEHSAOT TakKe TepPMUHbI
«HamnpsHkKeHMe Ha aHofe», «HanpshKeHue
aHoda». Bce 3T TepMWHbI PaBHO3HAYHbI:
OHM MOApa3yMeBalOT HanpskeHue, Aeid-
CTBYIOLLIEE MEXAY aHOAOM U KaTtogom. Ec-
NN MOMOCbl aHOAHOM GaTapen WA UMHOro
MCTOYHUKA TOKa MPUCOeAVHEHbI HEMOCpea-
CTBEHHO K KaTofy WM aHogy namnbl, TO
aHofHoe HanpsbkeHue GyfeT paBHO Hanpsi-
YKEHMIO UCTOYHMKA TOKA.

A Tenepb noaymaii n OTBETb: OYAET N
B aHOAHOW Lienu Anofa npoTekarb TOK, ec-
NN NONOXUTENbHBIA MOMKC aHOAHOW 6a-
Tapey COeAVMHUTL C HUTbHO Hakana, a oT-
pvuaTtenbHbIA-c aHOAOM? KOHEYHO, HeT.
Beab aHof, B 3TOM Cly4ae MMeeT OTpuLa-
TeNbHbI 3apsag. OH 6yneT OTTankueaTb
3MEKTPOHbI, UCMYCKaeMble KaTOLOM, U HU-
Kakoro TOKa B 3TOW Lenu He Oyger.

WTaK, [BYX3NEKTPOAHAS 3/EKTPOHHAA
namna, Kak 1 MosynpoBOAHWKOBLIA AWOA,
06nagaeT CBOMCTBOM OAHOCTOPOHHEN Npo-
BOAMMOCTU TOKa. HO oHa B OT/Mune oOT
MO/yNOBOAHMKOBOTO AMOAa MNPOMycKaeT
yepe3 cebsi TO/IbKO MPSIMONA TOK, T.e. TOK
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TO/MIbKO B OfHOM Harpas/ieHUN-0T Karoja
K aHogy. B obGpaTHOM HampasfeHuu, T.e.
OT aHOofa K KaTofy, TOK UATW He MOXET. B
3TOM OTHOLLUEHUM pajguonamna, Geccrop-
HO, MPEBOCXOAWT  MOJMYNPOBOLAHNKOBLIN
AVOf, Yepes KOTOpbIiA TeueT HebOo/MbLIOM
00paTHbIW TOK.

YUTo B/MSET Ha 3HaueHWe aHOLHOro TO-
Ka amoga? Ecnm katon MMeeT NOCTOSIHHbIN
Hakas 1 13nyyaet 6ecripepbIBHO OAHO U TO
e KONMYECTBO 3NEKTPOHOB, TO aHOAHbIN
TOK 3aBWCUT TO/IbKO OT aHOLHOro Hanps-
Xenus. Mpu HeboNMbLLIOM aHOAHOM Hanps-
XeHUM aHoja LOCTUMHYT JINLL'TE 3/ek-
TPOHbI, KOTOpPble B MOMEHT BblieTa W3
katoga o06nafatoT Hambonee BbICOKMMM
ckopocTsMu. [lpyrve, MeHee «6bICTpble»
3NEKTPOHbI OCTaHYTCA BO3Me KaToga. Yem
BbllLE aHOAHOe HanpshkeHwe, TeM 6osbLue
3/IeKTPOHOB MPUTAHET K Ccebe aHoA, Tem
3HaumTeNbHee OyaeT aHOAHbIN ToK. OpHa-
KO He crieflyeT OymaTb, UYTO MOBbILLEHWEM
aHO[HOr0 Hanps>keHnst MOXHO 6eCcKOHeuY-
HO YBeNMUMBATb aHOAHbI TOK. [pu Heko-
TOPOM [I0CTAaTOYHO BbICOKOM aHOLHOM Ha-
MPSHKEHUWM BCE 3M1EKTPOHbI, U3NyYaemble
KatofoMm, ByayT nonajaTb Ha aHog U npu
JanbHelilleM YBEIMYEHUN HANPsHKeHUs Ha
aHofie aHOAHbIV TOK NepecTaeT pactu. 3T0
AB/IEHNE Ha3blBAtOT HACbIWEHWEM aHopa.

YBeIMUNTb 3MUCCUIO KaToaa MOXKHO Mo-
BbILLEHMEM HamnpskeHns Hakana. Ho npu
3TOM MPOAOMIKUTENBHOCTb XWU3HW flamnbl
Pe3Ko YMeHbLUAeTcd, a npu 4pe3mMepHo
60/bLLIOM HanpsXKeHUW Hakana Katog Obl-
CTPO TepsieT 3MWUCCUI0 WU COBCEM Paspy-
LLaeTca.

A UTO MPOWCXOAMT B aHOAHOW Lenu
aHofa, Korfa B Heli felicTByeT nepemMeHHOe
HarnpskeHune?

O6patumca K puc. 218. 3gecb, Kak U
B NpejplayLiem npumMepe, KaTto avoga Ha-
KansieTca TOkom b6atapen GBH. Ha aHog
namnbl MoJaeTca MepMeHHOe HanpsiXeHue,

6)
Puc. 218. Ouopa BbINPAMASET MNepeMeHHbI TOK
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MCTOYHMKOM KOTOPOrO CAYXWT BTOPUYHAs
(I1) obMOTKa ceTeBOro TpaHchopmarTopa
T. B 3aTOM cnyyae HanmpsKeHwid Ha aHoje
NepUOANYECKN W3MEHSIETCA MO 3HAYEHMIO
M 3Haky (puc. 218,a). A TaK Kak [uof
06nafaeT OAHOCTOPOHHEWR  3MeKTPOMpo-
BOAHOCTbIO, TOK Yepe3 Hero MAeT TOMbKO
Npy NOMOXWUTENIbHOM HanpsXKeHWU Ha ero
aHoge. [0BOpA WHbIMM CnoBamu, AuO[
MPOMyCKaeT MNOMOXWTENbHbIE MONYBOMHbI
(puc. 218,6) M He nponyckaeT oOTpuLa-
Te/bHbIX MOMYBOMH MEPMEHHOr0  TOKa.
B pesynbTate B aHOLHOW Lenu TeyeT TOK
OAHOr0 HanpaBneHWs, HO MyMbCUPYHOLLWiA
C 4acCTOTOl MEPMEHHOr0 HaMpsHKEHMA Ha
aHoge. lMMpomcxoauTt BbINPAMAEHWE nNepe-
MEHHOIo TOKa-fIBfieHne, 3Hakomoe Tebe
no paboTe MONYMNPOBOAHWKOBOIO AMOAA.

Ecnu B aHOAHYIO Lenb BKNKOYUTL Harpy-
304HbIN pesucTop RH, uyepe3s Hero Takxke
6yfeT Teub BbINPAMAEHHbIA AMOAOM TOK.
Mpy aTOM Ha BbIBOLE pe3ncTopa, Coeau-
HEHHOM C KkaTogoMm, OydeT nawc, a Ha
[pYroM BbIBOAE-MUHYC BbIMPAMIEHHOTO
HampsHKeHWs. 3TO HanpsbkeHWe, CO3Lato-
LLieecst Ha pe3ncTope, MOXKET ObITb Criaxe-
HO (DMLTPOM BLINPAMUTENS 1 MOAAHO
B APYTYIO Lenb, 419 MUTaHWNs KOTOPOU He-
00X0ANM MOCTOSIHHbINA TOK.

Namnbl, npegHasHavaemble ans paboTbl
B BbINPAMUTENSX, Ha3blBAOT KEHOTPOHA-
MU,

[BYyXanekTpogHble Namnbl MOXHO UC-
MoMb30BaTh He TOMbKO ANA BbINPAMIEHUS
MepeMeHHOro TOKa, HO W AN1si AeTeKTpoBa-
HVS MOAY/NMPOBaHWst KonebaHuwin PY.

TPVOA W EFO CBONCTBA

A Tenepb BOCMOMb3yeMCH HaluMM CaMo-
JeNbHbIM AVOLOM W NMOMECTUM MeXay ero
KaTogoM M aHOfOM CETKy MPUMEpHO
B TOM BWfE, Kakoi OHa 6blna B NepBbiX
KOHCTPYKUMsAX paguonamn (puc. 219). IMo-
nyuntcs Tprog,. MNpucoeamHMM K ero anek-
TpOoJaM HakafilbHYK W aHOAHYH 6GaTapew.
B aHOAHYIO uenb BKAKYUM MWUAIMAMMEp-
MeTp, UTOObl CneguTb 3a BCEMU W3MeHe-
HMAMU TOKa B 3TON Lenu.

CeTKy BPEMEHHO COeAVHWUM MPOBOAHU-
KOM C Katofom (puc. 219,a). B atom cny-
yae CeTKa, MMes HyneBOe HanpskeHue OT-
HOCUTENIbHO KAaTofa, Mo4YTW He OKasblBaeT
B/IUSHAA HA aHOAHbIA TOK; aHOAHbIA TOK
Oy[eT TakuM e, Kak B OnbiTe C AMOLOM.
YoanuMm npoBOAHMK, 3aMbIKalOWNIA CETKY
Ha Katof, W BK/IIOYUM MeXay HUMK 6aTa-
pet0 ¢ HebOMbLUMM HanpsXKeHWeM, HO Tak,
YTO6bI €e OTpULATENbHbIA NoMtC Bbin co-



Puc. 219 [eilicTBME TPEX3NEKTPOAHON Namnbi

efieHeH C KaTodoM, a MOJIOXKUTE/bHbIN-C
ceTKoii (puc. 219,6). 3Ty baTaper Haso-
BEM CETOYHOI 1 0603Haunum GBC. Tenepb
CeTKa HaxXOAMTCA MNOA4 MONOXKUTENbHbIM
.HanpsbkeHnem OTHOCMTENbHO KaToga. OHa
cTana Kak 6bl BTOpbiM aHogom. O6paso-
Bas1aCb HOBas LiEMb- CETOYHAsA, COCTOALAs
M3 ydyacTka CceTka-katog, 6atapen GBC
W COeMHUTENbHOTO NpoBoda. Vmes noso-
XWTENbHbIA  3apsf, CeTka NpUTArMBaeTt
K>cebe 3MeKTpOHbl. Ho HabpaBslume cKo-
pOCTb 3NEKTPOHbI BYAYT nepexsaveHbl CU-
N0 NpUTSHXKEHUA 60Jiee BLICOKOTO, YeM Ha
CETKe, aHOAHOIO HarnpskeHns. B pesynbTa-
Te aHOAHbIA TOK CTaHeT 6o/blue, YeM TOr-
Ja, Korga ceTka 6blna COefMHeHa C Kato-
JoM. Takoi e NpupoCT aHOAHOro ToKa
MOXHO 6b1710 6bl MOMYYMTb 33 CYET MOBbI-
LIEHUs ' @aHOAHOTO HAMPSHXKEHWs, HO Afis
3TOro npuwnocsk 6bl B aHOAHYO GaTapeto
[06aBUTb B HECKO/IbKO pa3 0Oosblie 3ne-
MEHTOB, YemM WMeeT CeTouyHas 6atapes.

Ecnv pob6aBuTb K CeTOYHOW GaTapee
eLle ABa-TPY 3N1eMeHTa U TeM CaMbIM yBe-
NINUUTL HaMpsbKeHWe Ha CeTKe, aHOAHbIN
TOK elle 60/blUe BO3pacTeT. 3HauwT, Mo-
NOXWTENbHOE HanpsXKeHMe Ha CEeTKe MoMo-
raeT aHogy NPUTATUBATb 3/1IEKTPOHbI, CNO-
CO6CTBYET pOCTY aHoAHOro Toka. [lpu
3TOM HEKOTOpas 4acTb 3/1eKTPOHOB Oce-
[@eT 1 Ha ceTke. HO OHM cpasy xe «CTe-
KaroT» 4epe3 CETOYHylo GaTapeto Ha Ka-
T04. [MosABNseTCA HEOOMbLUOW CETOUHbIIA
TOK-TOK CeTKM.

C MOBbLILIEHVEM MONOXUTENIBHOIO Ha-
MPSXKEHWs  Ha  CeTke  YBENWYMBAETCH
aHOAHbIV TOK namnbl, HO O4HOBPEMEHHO
pacTeT W TOK CeTku. MOXeT ClyumnThCs,
YTO NPY HEKOTOPOM [0BOJSIbHO 6O/bLLIOM
HaMpsHKEeHNN Ha CETKe TOK B ee Lenu cTa-

HeT 60/blle aHOAHOro. ITO O06BACHSETCS
TEM, YTO CeTKa, Haxoaach 6nvXe K KaTody,
NpuUTArMBaeT K cebe 3MEKTPOHbLI CUMbHER,
ueM yganeHHblli aHog. B aTom cnyyae Bbl-
NeTeBLUME M3 KaTOAA 3/IEKTPOHbI Tak pas-
eNATCA MeXAy CeTKOA M aHoAoM, 4TO

O/1bLLUAsA YacTb UX NPUAETCA Ha JOSHO CeT-
kn. Takoe fIBNEHVE KpaliHe HexenatenbHO
Ans paboTbl /laMribi-OHa MOXET UCop-
TUTbCA U3-3a Meperpesa CETKM.

Terepb NOMeHseM MecTaMu MonkChl ce-
TOYHOI 6aTapen, UTO6bI Ha CeTKe OTHOCW-
TeNbHO Katoja 6bln10 oTpuLaTenbHOe Ha-
npskeHne (puc. 219,8). TlNocMoTpuMM Ha
CTpesiKy MunmamnepmeTpa. OHa NoKaxeT
3HAUYNTENbHO MEHbLUWIA aHOAHbIA TOK, YeM
B MNpelbloyLemM 3KCMepuMeHTe. HOHEMy
aHOAHbIN TOK pe3ko yMeHbLuncs? Ha ny-
TV 9N1EKTPOHOB OKasa/ics OTpuLATe/IbHO
3apSHKEHHBIA 31eKTPOs, KOTOpbIA npensT-
CTBYET [BWXEHWMIO WX K aHofy, OTTaSIKu-
BaeT 3/IEKTPOHbI 06paTHO K Katogy. YacTb
3M1EKTPOHOB, 061afaloWwmMx HanbonsLWLUMN
CKOPOCTSAMW, BCE XXE «MPOCKOYMT» Yepe3s
OTBEPCTUS B CETKE M JOCTUTHET aHoAa, HO
KOMMYEeCTBO WX BYJEeT BO MHOIO pa3 MeHb-
e, Yem TMpU MOJMOXKMTENIBHOM HanpsKe-
HUW Ha CeTKe. DTUM U OOBACHAETCH pe3koe
YMeHbLUEHVE aHOLHOro TOKa.

Mo mepe yBe/MueHWs OTpULATENIbHOTO
3apafa Ha CeTke ee OTTafKumBarollee feii-
CTBME Ha 3/eKTPOHbI OyAeT BO3pacTathb,
a aHOfHbI TOK-YMeHbLUaTbCA. A Mpu He-
KOTOPOM [0CTaTO4YHO 6O0/bLIOM OTpULia-
TE/IbHOM HaHPSHXKEHUWM Ha CeTKe OHa He
MPONYCTUT K aHoAy HW OAHOro 3N1eKTpo-
Ha-aHOAHbIA TOK  BOOOLle  MCYesHeT
(puc. 219,r). CrepoBaTensHO, oTpULaTe/lb-
HOe HarpsbkKeHMe Ha CeTKe «3aKpbIBaeT»
namny. V3MeHeHVe Hanps>keHus Ha CeTke
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OKa3blBAET B HECKO/IbKO pa3 6osee Cifb-
HOe B/INSIHWE Ha aHOAHLIN TOK, YeM Takoe
e UW3MEHEHUEe HanpsXKeHWs Ha aHofe
namnbl. CeTKa ynpaBnsieT MOTOKOM 3M1eK-
TPOHOB, NETAWMX OT KaToga K aHogy
namnbl. M03TOMY ee Ha3bIBalOT ynpaBnsio-
LLeid. DTO CBOWCTBO TPMOAA U UCMONb3YeT-
Csl_ANIS YCUIEHUS 3MIEKTPNYECKNX KOMe6a-
HIIA.

KATOAbl SNEKTPOHHbLIX AMI

[o cux nop s rosopun o paguonamne,
B KOTOPOW (PYHKLMIO KaTofa BbIMOHANA
HUTb Hakana. Takve 3MeKTPOHHbIE Namnbl
Has3blBalOT SlaMnamMu C KaTogoM MNPAMOro
Hakana, Uu GarapeiHbiMK, W npejHa3Ha-
YaKTCA OHW ANS PALVOKOHCTPYKUMIA C Nu-
TaHWeM OT 6aTapeli raibBaHUYECKMX 3fe-
MEHTOB UM aKKyMY/ATOPOB.

Kartog 6aTapeliHOn Nnamnbl-3TO O4eHb
TOHKaA BO/Mb(hpamoBast MPOBOJIOKA, NOL06-
Haa Bofocky. OHa packanseTca cpasy e
Mocne BK/IKOYEHUS TOKa U MITHOBEHHO OX-
naXkaaeTcs Npy BbIKNOYeHUM ero. Ecnm
TakoW Karof NuTaTb MEepMEeHHbIM TOKOM,
TO OH B TaKT C M3MeHeHUAMU ToKa OypaeT
HakansaTbCs TO CUbHee (MpY HaUbBOMbLLINX
3Ha4YeHUs ToKa), TO cnabee (Mpu HaMMeHb-
LUIMX 3HaYeHUsiX Toka). B pesynibTare smmc-
CWs, a 3HauuUT, U aHOAHbI TOK Namnbl By-
OYT W3MEHATbCA C YABOEHHOW 4acToTOi
MepeMeHHOro TOKa. Bcnegcteue  3toro
B TenedpOHe MMM AMHAMWUYECKON TOMOBKe
rPOMKOrOBOPUTENS, NMOAK/IOUYEHHON K yCu-
nuTento, 6yaeT CAbIWEH CUMbHBIA YN HU3-
KOro0 TOKa, Ha3blBaemblii (POHOM NepemMeHHO-
ro Toka. loaToMy HWUTW Hakana 6aTa-
peiiHbIX Namn HeMb3s NUTaTb NepeMeHHbIM
TOKOM.

B nobuTtensckoil paguoannapatype 6a-
TapeiHble Namnbl Ceiiyac He MPUMEHAIOT-
cA. WX BbITECHWAN CeTeBble paguonambl.

B pagvonamne, npegHasHaueHHOW AN
annapaTtypbl C NUTaHWEM OT CEeTW mepe-

Puc. 220. YcTpoiicTBO M CXemaTU4ecKoe
n3obpaxeHune Tpunoga ¢ MoforpeBHbIM KaToAoM
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MEHHOTO TOKa, 3/IEKTPOHbI M3/yYaeT He
HWTb Hakala, a MOJOrpPeBaeMblil €l Me-
Tannamuecknin uunuHap (puc. 220). Ha no-
BEPXHOCTb TaKOro Karofa HaHeceH ak-
TUBHbIN CNOWA, CNOCOBCTBYOWWMIA 6oee NH-
TEHCMBHOMY W3/MyHYEHWIO 3/1eKTPOHOB. [Mo-
KpbITas Cfnoem TEeMnAOCTOMKON M30M5LUK
HWUTb HaKana HaxoauTCa BHYTPU LWUAMHAPA
M NUTaeTcs nepeMeHHbIM TOKOM. Packa-
NnAsacb, OHa pasorpeBaeT UWMHOP, KO-
TOPbIA U UCMYCKAET 3MEKTPOHbI. HWTb Ha-
Kana TaKoi namnbl fABAfeTCA Kak Obl
3MIEKTPUYECKOA MEYKOI, MOLOrpeBatoLLeli
katod. Ee HasbiBalOT noforpesaTeneM,
a namnbl C KaTo4oM Takoro yCTpoicTBa—
namnamu c noJorpeBHbIMW KaTodamu, Um
namnamu C KaTojaMmn KOCBEHHOTO Hakana.

MoyeMy Tak CNOXHO YCTPOEH KaTtof ce-
TeBOM namnbl? LinnnmHgp-katog obnagaet
OTHOCUTENbHO 6OJbLLIOA Maccon, NosToMy
ero TemnepaTtypa npyv W3MEHEHWsX TOKa
B Nopjorpesartefie He u3MeHseTcs. B pe-
3ynbTate 3MUCCUSA MO/yYaeTcs paBHOMEp-
HOli n npu paboTe namnbl B ycuauTene
(hOH NepeMEHHOr0 TOKa He ClbILLEH.

HuTb Hakana ceTeBOW namnbl 0603Ha-
YaloT Ha CxeMax Tak e, Kak 1 B batapeit-
HOW namne, a KaToA-AY>KKOW Haf HUTbIO
Hakana. Karof vMeeT OTAeNbHbIA BbIBOA.
HuTn Hakana 60nblUeil 4YacTW CeTeBbIX
Nlamn paccymTaHbl Ha HanpskeHue 6,3 B
npu Toke 0,15-2 A. OHO nopgaerca oOT
TpaHcopmaTopos. NoTpebnsemble Nogo-
rpesateniMy MOLLHOCTM TOKa BO MHOrO
pa3 6ofblle, 4YeM MOLLHOCTM, pPacxo-
JyemMble Ha NUTaHWe KaTtofoB GaTapeiHbix
namn.

CeTeBble flamrbl HA4YMHAIOT paboTaTb He
cpa3y nocfe BKMOYEHWS TOKa, a TOJbKO
yepe3 25-30 c-rocne Toro, Kak nporpeet-
CA KaTop.

Hago ckasartb, UTO B HEKOTOPbIX YCWUU-
TenAx, NUTaembIX OT CETU MepeMeHHOro
TOKa, UHOT[a BCE XX MCMOMb3YIOT Namribl
C KaTtogamMm npamoro Hakana. Ho katogpl
TakvMx namn fenatoT 60nee MacCUBHbLIMM,
BC/IEACTBME YEro Npyu nepuoanmyecknx us-
MEHEHUAX HaKa/MBAIOLLEro' Toka Ux TeM-
nepatypa 1 31eKTPOHHas 3MUCCUS M3Me-
HAKOTCA Manio. Ecnu Tebe npuaeTcs CTOMK-
HYTbCA C annapaTtypoii Ha 31eKTPOHHbIX
namnax, npuaeTca WUMeTb [eno TOMbKO
C NaMrnamyi KOCBEHHOro Hakana.

TPNOLA-YCUTNTENDb

LNsi 3NeKTPOHHOW /lamnbl, BbINOMHAOLEN
PO/ib YCUNUTENS, KaK W AN TPaH3UCTopa,
BaKHEMLWMM yCNoBMEM ANs paboTbl 663



VCKKEHWSI CUTHANA SIBNSIETCS CMELLEHME.
[lns 3TOro Ha ynpas/isitoLLyto CeTKy (OTHO-
CUTE/bHO KaTOAa) BMECTE C HamnpshKeHUEM
YCWNMBAEMOrO CWTHa/Ia MOAAIOT HEKOTO-
POe MOCTOSHHOE OTPMLATENIbHOE Harpsixe-
HWe, KOTOPOE HECKO/IbKO 3aKpbIBAeT Jlam-
ny. HanpsbkeHue CcMeLleHNst Mpegynpe-
XOAET MOSIBIEHNE CETOYHLIX TOKOB, YTO

MOXET BbI3BaTb MCKKEHWE CUTHana,
W BAMSET HA pPEeXUM paboTbl aMmmbl
B LIE/IOM.

HanpsbkeHne cmelleHus Ans  6uno-

NAPHLIX TPaH3UCTOPOB OAMHAKOBO U paB-
Ho: Aana repmaHuesbix 0,1-0,2 B, ana
KpemHuesbIx-0,5-0,7 B. Ana anek-
TPOHHbIX K& JNamrn OHO OnpefenseTcs
CBOWCTBAMU KaXX[ON KOHKPETHOW namribl
¥ yKa3blBaeTCs B racropTax jiammn u cripa-
BOYHbIX Tabnuuax. Tak, Hampumep, Ans
Tpnoga 6C5C npyv MOCTOAHHOM Hanpsxe-
HUKM Ha aHofe 250 B Ha ee ynpasnsoLLyo
CeTKy [JO/DKHO NojaBatbCa HarpsXXeHvie
CMelLleHns, paBHoe MuHyC 8 B.

B npuvHuMne cMmelleHve Ha yrpasnsto-
WY CEeTKY MOXHO rofasaTb OT cChe-
UMaibHOM 6aTapen C COOTBETCTBYHOLLMM
HampsbkeHWeM, Kak 3TO WHOrga penamm
B baTapeiHbIX f1laMnoBbIX MPUEMHMKAX.
B ceTeBoi1 e annapatype NPUMEHAIOT Tak

k
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Puc. 221. Tpuog-ycnnutenb n rpadku, Wo-
CTpUpYOLLIME ero paboTy

Ha3blBaeMOe aBTOMAaTWYECKOE CMeLLeHue,
He TpebyloLee creuuanbHON GaTapen.

CxeMy ycunutens c TakMM CMoco60mM
CMeLLeHMs Tbl BUAMLWb Ha puc. 221. B ycu-
nutene paboTaeT TpUOA C KatogoM Koc-
BEHHOro Hakana. Hutb Hakana namnbl nu-
TaeTcd OT O0OMOTKM TpaHctopmaTopa,
MOHVKAIOLLIErO HanpskeHne cetu o 6,3 B.
MexXny MWHYCOM WCTOYHMKA MUTaHMUA
aHOHOM Lenn mun, YHKUMIO KOTOPOro
BbINO/HSAET BbINPAMUTENb, W KAaTOAOM
namnbl BKMOYeH pesuctop RK. Ynpa-
BNAIOLLAA CeTKa flaMnbl COeAMHeHa 4epes
pesncTop RC C HMXXHUM BbIBOAOM KaTof-
Horo pe3uctopa RK. Yepe3 pe3suctop RK
TeYeT KaTOAHbIA TOK Nammbl, U Ha HeM
MPOUCXOAWUT NafeHWe HanpsXXeHus, Cco-
OTBETCTBYIOLLEe TOKY W COMPOTUBMEHUIO
B 9TOM yyacTtke uenu. Mpu 3TOM Ha Bepx-
HeMm BbIBOAe pesucTopa RK, a 3HauuT, n Ha
KaTofe nammbl MOoMy4YaeTca MOMOXKNTE lb-
HOe Hanps>KeHne OTHOCUTENbHO ero BbIBO-
[a, COefiMHEHHOro C MWHYCOM WCTOYHMKA
aHOJHOro HanpskeHus. A TaK KakK CeTka
CoefjHeHa He C KaTofoM, a C BbIBOJOM pe-
3uctopa RK, npoTMBOMOMOXHOM Katogy,
OHa No/yyaeT oTpULaTE/IbHOE HaMNPSXXeHve
OTHOCUTE/NIbHO KaTopja.

Pe3ucTop, C MOMOLLbIO KOTOPOro Ha
CeTKe Namrbl CO34al0T HayalbHOe OTpULa-
TENIbHOE HaMpsXXeHWe CMeLLeHWs, Ha3bl-
BalOT PE3nCTOPOM aBTOMAaTUYECKOro CMme-
LLieHwA.

ConpotusneHue pesuctopa RK, Heob-
X04UMOE ANS NofyveHust Tpebyemoro Ha-
NPsOKEHMA CMeLleHns Uc ANA KOHKPETHOM
flamrbl MOXHO paccuuTatb Mo gopmyne
RK= U(/IK, rge 1k-KaToAHbIA TOK namnbl,
paBHbIi TOKY aHoga (M cymme TOKOB Lie-
neii MHOFO3M1EKTPOHHOW flaMnbl).

MNpuBeny npumep pacyeta. Ha ynpa-
BNAIOLWY ceTky Tpuoga 6C5C Hago no-
JaTtb HanpsXeHue cmelleHns Uc = 8B.
AHOAHBIA TOK 3TOM Namnbl COCTaBNseT
8 MA. B 3TOoM cniyyae COnpoTMBIIEHME pe-
31UCTOpa CMeELLEHUs [O/MKHO 6bITh: RK=
=8/0,008 =1 kOm.

3a0HO fAaBail NOACYMTAEM MOLLHOCTb
TOKa, paccenmBaemyto Ha 3TOM PE3UCTOpE:
P=UlI=8B+0,008 Ast0,06 Br. 3Hauur,
3TOT PesuncTop AO/MKEH ObITb PaccumTaH,
Ha MOLLHOCTb paccemBaHus He MeHee
0,1 Bt (M/1T-0,125). WHaue OH MOXeT
CropeTb.

YT06bI M3MEpUTb HanpshkeHne asToMa-
TUYECKOTO CMEeLLeHUs, BONIbTMETP Npucoe-
OVHAKOT MapaiiefibHO KaToAHOMY  pesu-
CTOpy Takum 06pa3om, UTOObl ero 3axuM,
OTMEYEHHbI 3HAKOM « + », Obl MOAK/HO-
YeH K KaTogy namnbl. Ecnm npu aTom
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BO/ITMETP MOKa3biBaeT 8B, 3HauuT, Ha
CEeTKe Nnamnbl HanpsxeHue MuHyc 8B. Tak,
MeXy NMpoYMM, MoJaoT HanpsXeHue cme-
LEeHNs U Ha 3aTBOP NOMEBOr0 TPaH3UCTO-
a.

P KakoBa ponb KoHAeHcaTtopa Ck? OH pe-
LIaeT Ty >Xe 3adadyy, YTO U aHaIO0rMYHbINA
eMYy KOHAEHCaTOp, LUYHTUPYOLLMIA 3MUT-
TEPHbIA PE3NCTOP TPaH3UCTOPHOrO YCuu-
Tens. Korga namna ycunvnBaeT nepemeH-
HOEe HarpsbkeHne CurHana, BO BCer ee
aHOf|HOM Lienn MosiBNAeTCS nepemMeHHas
COCTaBAAOLWWAsA YCUIMBaEMbIX Kosie6aHuiA.
B pesynbtate Ha KaTOAHOM pE3NCTOpE,
KaKk W Ha aHOAHOW Harpy3ke BO3HUKaeT
nepeMeHHoe HanpskeHve. V-ecnv B uenu
katoga OyaeT TOMbKO pe3ncTop, TO CO-
3[at0LLLEeecq Ha HeM MepemMeHHOe Hanpske-
HWe BMECTE C MOCTOAHHbLIM Hanps>keHnem
CMelleHns OyfeT aBTOMATUYecku nopa-
BaTbCA Ha YNPaB/AIOLLYIO CETKY /lammbl.
O6pa3syeTca oTpuuate/ibHad  obpaTHas
CBA3b, ocnabnsiowlas ycunexue. KoHaeH-
caTop e, LWYHTUPYIOLLMIA Pe3UCTOp aBTo-
MaT14ecKoro CMeLLeHus, CBO60AHO npony-
CKaeT yepe3 ceba NnepeMeHHyH0 COCTaBA-
LYy aHOJHOro TOKa W TeM cambIM
YCTpaHseT — OTpULATENbHYIO — 06paTHYto
CBA3b. B 3TOM Cnyyae Yepes KaTOLHbIW pe-
31CTOP WMAET TO/IbKO MOCTOSAHHAA COCTaB-
NAoWAsA aHOAHOTO TOKa, Grarofaps yemy
Ha YNpaBnstoLLeN ceTke felicTBYeT TONbKO
MOCTOAAHHOE HayalbHOe  OTpULATE/IbHOE
HanpsXeHWe CMeLLeHms.

EmkocTb koHfeHcaTopa CK [0/DKHa
ObITb JOCTATOUYHO GOMbLLONA, YTOObI OH He
MpefcTaBffn CKOMbKO-HUOYb CYLLeCTBeH-
HOTO COMPOTMB/IEHNS1 TOKaM CaMbIX HU3-
WKMX  4acTOT, YCWAMBAEMbIX  fTAMMONA.
B ycunutene 34, Harnpumep, ero emkocTb
[0/MKHa 6bITb He MeHee 10 MK®P, a HOMU-
HaslbHOe HanpsXeHWe-He MeHee Harpsxe-
HWs CMeLLeHns. 3TO, KaK NpaBWUno, 3/iek-
TPONUTUYECKUIA KOHAEHCATOP.

Pa6oTy Tpmogda Kak YCWIMTENS MOXHO
WNIIOCTPUPOBATL rpadukamu, nokKasaHHbI-
MW Ha TOM >Xe puc. 221. 3hecb K y4acTky
CeTKa-KaToj famnbl, T.e. B Lenb ynpas-
NAOWEN CEeTKM uyepe3 KOHAEHCATop CBA3N
CeB rMofaetcs rMepeMeHHoe HanpsxeHue
MBX, KOTOPOe Hafo ycumTb. VICTOUYHMKOM
3TOr0 HarpsXXeHNs MOXXET OblTb [AeTek-
TOPHBIA NPUEMHUK, MUKPOQOH, 3BYKOCHU-
matenb. B aHOAHY!O Lienb famnbl BKKOYe-
Ha aHofHasA Harpy3ka-pesucTtop Ra- Noka
B Llenu CeTkn HeT rnepeMeHHOro Hanpsbhke-
Hus (yuacTok 0 a Ha rpajukax), B aHOfHOIA
Lenu TeyeT He M3MEHSAIOLLMIACA N0 BENNYU-
He TOK la, COOTBETCTBYIOLMIA HyneBOMYy
HanpsXXeHNo Ha CeTke. 3TO CpefiHee 3Ha-
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YeHWe aHOAHOro TOKa-TOK Mokos. Ho BOT
B Lenu CeTKW Hayano AeicTBOBaTb BXOA4-
HOe repemMeHHoe HarnpsbkeHue (Ha rpadum-
Kax-y4yacTku ab). Ternepb ceTka nepmoau-
YECKN 3apsHKaeTCsi TO MOMIOKUTENBHO, TO
OTpULATENbHO, @ aHOAHbLIA TOK HauuHaeT
KonebaTbCA: Npy NOMOXKMTENbHOM Hanps-
XXEHVM Ha CEeTKe OH BO3pacTaeT, Npu OTpu-
LaTenbHOM -yMeHbluaeTca. Yem 6onbLue
N3MEHAETCA Hanps>keHWe Ha CeTKe, Tem
3HauuTeNbHEE  amnauTyga  konebaHuii
aHofHoro TokKa. py 3TOM Ha BbIBOAAX
aHofHOW Harpyskum Ra nosenseTtcs nepe-
MEeHHas COCTaB/AOLWAn HanpsXXeHus, Ko-
TOpas MOXET ObITb MoJaHa B LEMNb CETKU
TaKo >e namnbl CrefytoLero Kackaga
AN JOMONHUTENbHOro  ycuneHnsa. Ecmu
B Lienb CeTKW MojaBaTb HanpskeHue 3By-
KOBOI 4acTOTbl, CKaXeM, OT AETEKTOPHOro
NMPYEMHUKA, a B aHOAHYHO LIeNb BMECTO pe-
3uctopa Ra BK/IOUYUTL TOMOBHbIE Tene-
(hOHbI, TO YCUMIEHHOE NTaMMOl HanpsXXeHue
3aCTaBUT TeneoHbI 3ByYaTb BO MHOIO pas
rpomye, Yyem Mpy MOAK/IHOYEHUN K [eTek-
TOPHOMY MPUEMHUKY.

Kakoe ycuneHve MOXeT fatb namna?
OTO 3aBMCUT OT ee KOHCTPYKLWM, B YacT-
HOCTW OT TYCTOTbl U PACrOSIOXEeHNS CETKM
OTHOCWUTENbHO KaTofda. YeM ceTka ryule
M GnMXe pacrnofioXeHa K KaTody, Tem
CW/bHee CKa3blBAeTCA B/IMAHWE ee Hanps-
XKEHMA Ha 3MEKTPOHHBIA MOTOK BHYTPK
namnbl, TeM 3HauuTellbHee KonebaHus
aHOJHOro TOKa, TeM, ClefoBaresibHoO, /laM-
na gaet GonbLuee ycuneHue. Bbinyckaembie
Hallleli NPOMBILLIEHHOCTbIO TPUOApbl B 3a-
BMCMMOCTM OT MX HasHa4yeHus obnajatoT
PasMMYHbIMKU  YCUNUTENbHBIMW  CBOMCTBA-
Mu. OgHWM M3 HWMX MOryT daTb ABafuatu-
TPUALATUKPATHOe YCWNeHWe, Apyrve no-
3BOJIAT YCUNMBATL HanpsXKeHue B HeCKO/b-
KO COTeH W faxe TbicAY pas.

Moka A pacckasbiBan O TpUOAE, Thl,
BEPOSAATHO,  HEBOJIbHO  CpaBHWMBaI  €ro
C 6MNonApHbIM TpaH3ucTopoMm. B camom
[ene, KaTtof Namrbl HaroMUHaeT 3MUTTep,
aHO[-KON/IEKTOP, & YrhpaB/stowas CceT-
Ka-6a3y TpaH3ucTopa. 10 cBOUM (hyHK-
LMSM 3TW 3MIEKTPO/bI O4EHb CXOXM, HO Kak
Tbl B 3TOM Yy6eawmsncs, q:)mmqecme npo-
LIeCChbl, MPOMCXOAALLME B TPEXINEKTPOLHON
flamne n TPaH3WUCTOPe, HWKaK Hefb3d Ha-
3BaTb OAMHAKOBbIMW. [la, HOHbIA Apyr,
B TBEPAOM Tene 6MNONAPHOr0 TPaH3UCTO-
pa paboTalroT oTpuuaTe/ibHble U MOMOXU-
TeflbHble HOCWUTeNW TOKa, a B BaKyyme
3NEKTPOHHOW  namnbl  TOMbKO — OTpULa-
Te/bHble-3N1eKTPOHbI.  VIHoe paeno-rnore-
BOI TPaAH3WCTOP, B KaHasle KOTOPOro TOK
06pasyeTcs TO/IbKO MOMIOXUTENbHLIMA 3a-



psgaMu (B KaHase Tuna p) Win TONbKO OT-
puLaTenbHbIMKU 3apsgaMun (B KaHase Tuna
n). MoneBoii TPaH3UCTOP MO CBOMM CBOIA-
CTBaM 6/M30K K 3/1EKTPOHHOI namne. Mo-
3TOMY MO (PYHKLUMOH&IbHbIM  0653aHHO-
CTAM KaTo4 /flaMrbl MOXHO CPaBHUTb
C UCTOKOM, aHOA-CO CTOKOM, a CeTKy-C
3aTBOPOM MOMEBOr0 TPaH3MCTOPA.

MHOIO3/TEKTPOAHbLIE NAMIbI

OfHako Tpuvog VMeeT HefocTaTku, orpa-
HUUMBaOLME ero npumeHeHve. [leno
B TOM, 4YTO €ro ynpaenawooLlas ceTka
1 aHOZ, ABNAIOTCA 06KIagKaMu CBOeobpas-
HOr0 KOHZeHcaTopa, eMKOCTb KOTOpOro
MOXET cocTaBnsaTh 5-10 nd. Ons Koneba-
HUI 3BYKOBOM 4aCTOTbl 3Ta €MKOCTb MO-
UTW He CKasblBaeTCs, HO NPY YCUNEHUN KO-
nebaHnin pagmoYacToTbl, 0COBEHHO CUrHa-
OB pagmocTaHumin KB n YKB guanaso-
HOB, Yepe3 Hee HEKOTOPas 4acCTb BbICOKO-
YaCTOTHOM 3HEPrMM W3 aHOAHON Lenw
nonagaet B Lenb ceTkn. O6pasyeTcs napa-
3UTHas obpaTHas CBA3b, HapyLuaroLlas
HOpMaNnbHY0 paboTy  ycwnuTens:  OH
camMoBO30Y>KaaeTcs, T.e. CTAHOBUTCS reHe-
paTopoM KoJiebaHWiA BbICOKO 4acToTbl.

[na 60pbObl C 3TUM ABNEHMEM B NamMny
BBENN eLle OAHY CeTKY, PacrofoXuB ee
MEXAY YMNpaBnstoWeid CETKOM U aHOAOM.
Namna cTana YeTbIpeX3NeKTpPoaHOM-Te-
Tpogom (puc. 222,a). BTopas ceTka cTana
BbIMO/HATL POJIb 3KPaHa, YMEHbLUAKOLLEro
EMKOCTb MeXJy YNpaBnstoweli CeTKoM
1 aHogoM. [Mo3ToMy ee Ha3BaiIn 3KpPaHW-
pytoweii. Ha Hee, Kak 1 Ha aHof, nojatoT
MOCTOAHHOE MOJIOXKMTENIbHOE HAMPsHXKEHWE,
HO OObIYHO MeHblUe, YeM Ha aHojd. JKpa-
HUPYIOLLAA CeTKa He TOMIbKO YMeHbLUMa
napasvTHY0 €eMKOCTb MeXay aHOLOM
1 YNPaBsIOLLEA CETKOW, HO M yny4luuna
ycunuTenbHble CBOMCTBA Namnbl. Mes no-
NOXWTENbHOE HanpsXXeHWe OTHOCWUTEbHO
KaToga, OHa, YCKOpss MOJMeT 3/1eKTPOHOB
BHYTPW NaMmnbl, YBeMUMUAA aHOLHbIV TOK.
HekoTopass 4acCTb 3/71EKTPOHOB MonagaeT
W Ha 3KPaHMPYHOLLYIO CETKY, U B ee Lenu

Epl=

- D -

a) S) 6)

Puc. 222 Tetpop (a), neHTog (6) v ny4eBoii Te-
Tpog, (8)

NOSABNAETCA TOK—TOK 3KpaHWpYIoLLeli ceT-
Kn. Ho OH mMan no cpaBHEHWIO C aHOAHbIM
TOKOM.

TeTpofbl NO3BOAMAM MOBbICUTbL  Kaue-
CTBO annapatypbl Npy WUCNOMb30BaHUU
MeHbLLEro ymcna pagmonamn. OAHaKo Ha-
pAgYy C AOCTOMHCTBaMK, Y TETPOAOB 60nee
IPKO, YemM y TPMOAOB, CTan NpPOSBATLCS
APYroiA BeCbMa CYLIECTBEHHbIVi HedocTa-
TOK- IMHATPOHHbIN 3thpekT. lMpexae yem
pa3obpaTbCs B 3TOM HENPUATHOM AN pa-
60Tbl namnbl SBNEHWW, NPOBEAU TaKoW
onbIT. B 6ntogue, HanonHeHHOe BOAOW, ny-
CTM C BbICOTbI Kansto Bogbl. UTO noyumT-
CA. Y[apuBLUMCL O TOBEPXHOCTb BOfbI,
Kanns BbIGbET M3 Hee OfHY-ABE Kaniu.
Uem ¢ 60/blueii BbICOTbI Oyellb MyCKaTb
Kannto, Tem 6osblue GYAeT ee 3Heprus no-
neTa, TemM 60/iblUe Kanefb BblObET OHa M3
BOAbl, Haxogswelica B 6nroaLe.

HeuTto nofobHOe NMpoucxoauT B namne-
TeTpoge. B Heil ckopocTb noneTa aneKkTpo-
HOB orpomHa. OHM Kkak Obl 6Gombapaun-
pytOT aHof,. Mpu 3TOM KaxAblii 3NeKTPOH
CnocobeH BbIGWTb M3 aHoga Mo ABa-Tpu
1 6GOnblle 3MEKTPOHOB. OTW BTOPUYHbIE
3MIEKTPOHbI YCTPEMSIAKOTCS K 3KpaHupyto-
el CeTke, M BHYTPWU Nammbl CO3LaeTCs
BCTPEYHbI/i MOTOK 3/1EKTPOHOB, HapyLuaro-
Wwuii  npouecc ycuneHus. Ana  60pb6bI
C 3TUM SB/IEHVEM MeXZay aHOAOM U 3Kpa-
HUPYIOLLIEi CETKON BBENM TPETbIO CETKY.
Namna cTana nNATU3NEKTPOLHOW -HEHTO-
nom (puc. 222,6). 3Ty CeTKY, Ha3BaHHYHO
3aWmTHON (MM NPOTUBOAMHATPOHHON),
COEAMHAIOT C KaTtofOM BHYTPM famrbl,
WK 3TO COEAMHEHME [eNatoT Ha N1aMroBoi
naHenbke. 3aliUTHas CeTKa, MMes MOTeH-
Luman Karoga, T.e. OTpuLATeNbHbI OTHO-
CWUTENbHO aHofa, BO3BpaLLaeT BTOPUYHbIE
3NEKTPOHblI K aHogy. YTO e kacaetcs
NPAMOro MOTOKa 3/1EKTPOHOB, TO 3alUMT-
Has CeTKa MoYTW He OKa3blBaeT emy rpe-
NATCTBMA.

Mo cBOMM YyCWAMTENbHBIM CBOWCTBAM
MEHTOA Nlydlle TpuoZa W TeTpoa.

K uncny MHOrO3neKTpoHHbIX namn OT-
HOCATCA U TakK Ha3biBaeMble flyyeBble Te-
Tpogpl (puc. 222,8). 3TO TOXKE NATUINEK-
TPOAHbIE NlaMMbl, HO Y HUX BWUTKN 3KpaHU-
PYIOLLE CETKM pacrnonoXeHbl TOYHO MpPo-
TUB BWUTKOB YNPaBnstoLLei CeTku, Hnaro-
[aps yemy 3/M1eKTPOHbI NeTAT K aHofy He
CM/IOWHbIM MOTOKOM, a nydamu. OTcroga
1 Ha3BaHve TeTpoga-nyyeBoii. Mpn aTom
Ha 3KpaHMPYIOLLYH0 CeTKY MnonajaeT 3Ha-
YMTENIbHO MEHbLLE 3/1EKTPOHOB, TaK Kak ee
BUTKWM HaxOAsTCs «B TEHM» BWUTKOB ynpa-
BAslOWENA CceTku. OO6pas3oBaHMIO Nyueit
CMOCO6CTBYIOT COEAMHEHHblE C KaToLoM
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MAaCTUHBI-3KPaHbl, OrpaHuyuBaioLime 60-
KOBOI NMOTOK 3/1EKTPOHOB. IMpun Takoi KOH-
CTPYKUMW Nlamrbl U TOYHO PaccyMTaHHOM
PacCcTOSIHUM MeX[y ee 3/1IeKTPOoAaMU Bbl-
6uTble M3 aHofa BTOPWYHbIE 3NEKTPOHbI,
He [ONEeTEB [0 3KPaHWPYHOLLEli CeTKM, npu-
TArMBAOTCA 06PaTHO aHOLOM W He Hapy-
WakT paboTbl fammbl.

JlyyeBble TeTpoAbl MPUMEHSAIOT T/1aB-
HbIM 06Pa30M B BbIXOAHbIX Kackafjax npu-
EMHUKOB 1 ycunuTeneid 34, oT KOTOPbIX
TpebyeTca NonyyaTb 3MeKTPUYECKME Kone-
6aHVs 3BYKOBO 4aCTOTbl 3HAUUTENbHON
MOLLHOCTW.

CylLecTByeT MHOro TWUMOB Apyrux, 6o-
Nlee CMIOXHbIX 3/M1IEKTPOHHBIX NaMM, Hanpu-
Mep C YeTbIpbMSA U MATbIO CeTKamu, ume-
Hyemble rekcojamu W renTogamu. Ectb
KOMOBUHMPOBaHHbIE NlamMnbl, 06bLEefUHSIO-
Wye B OAHOM OGasnfioHe [ABe-TPU fambl.
OTO  AMoA-Tpuogbl,  [BOWHble  TPUOAbI,
TPUOA-NEHTOALI U AP. TPUOA-NEHTOL, Ha-
npumep, 06LEAUHSAET B OAHOM O6asinoHe
Tpuoa n neHTon. Takas namna OyaeT uc-
rnosib3oBaHa B YyCWnuTene, npeAHa3HauveH-
HOM A/19 BOCMPOMW3BEAEHWUS rpam3arnmcu.

Mpuxogunoce N Tebe BUAETb B HEKO-
TOPbIX MPUEMHUKAX CBETALLMECH 3eNeHbIM
LUBETOM «rfasku»? 3TO TOXe 3fieK-
TPOHHble Nlamnbl, O6neryarolme TOUHYHO
HaCTPOMKY MPMEMHMKa Ha PafvOCTaHLMIO.
VX Ha3bIBalOT 3/1EKTPOHHO-/TYYEBLIMU WH-
[MKaTopamm. HaCTPOMKM.

KOHCTPYKL WA, MAPKNPOBKA
N LUOKOJIEBKA PAOVNOJ/TAMIT

Pagvonamnbl npefHasHavaroTca Ana pa-
60Tbl B CaMblX PasHOOOPa3HbIX PagnoTex-
HUYECKUX yCTporcTBax. B ocobyto rpynny
MPUHATO 06BLEAUHATL pPaAMoNamnbl, Uc-
nonb3yeMble B MPUEMHUKAX, YCUINTENAX
34, Tenesusopax. Ee HasbIBalOT rpynmnoli
MPUEMHO-YCUNUTENbHBIX Namn.
3HauMTenbHas  4acTb  MPUEMHO-YCUA-
TeNbHbIX PafuonaMn MMeeT CTeKNSHHble
6annoHbl. HekoTopble M3 HWX CBOWM BU-
[OM HanoMMHaloT nasblbl, NO3TOMY Ta-
Kvie flamrbl YacTo Ha3blBatOT MasibYMKOBbI-
mMu. MeTtannnyeckme 6an1oHbl UM MeTan-
NIN3MPOBAHHbIE C/ION, HaHeCEHHble Ha CTe-
KNAHHble  GaNIOHbI, ABNAKOTCA  3KpaHa-
MW-CBOEOOPa3HbIMY CTEHKaMU, OFpaHnyu-
BalOLMMMN  pacnpoCTpaHeHWe 3nekTpuye-
CKUX MONeld, BO3HWKAIOLLMX BHYTPWU Namr,
a TaKKe 3awmwaloWwyMn naMnel OT BO3-
[IeACTBNA Ha HMX BHELUHMX noneid. OHm
00bIY4HO WMEIOT CamMoCTOATe/IbHbIe  Bbl-
BOAbl, KOTOpble COEOUHAIOT C 3a3eM-
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JIeHHbIM  MPOBOAHVMKOM  PALMNOKOHCTPYK-
Lun.

JNamne KaXgoro Tvna npucBOeHO HasBa-
HWe, cocTosLLee 13 umdp 1 6yks, pacnosno-
XEHHbIX B OMpefeneHHoM MopsgKe, Hanpu-
mep: 6K1IM, 6H8C, 6>K8, 6)K3I, 6U1l.
MepBas uuppa, BXOAAWAA B HavMeHOBa-'
HWe famrbl, YKa3blBaeT OKPYT/IEHHOe Ha-
MpsHKeHWe, Ha KOTOPOe paccymTaHa ee
HUTb Hakana (HanpsbkeHue 6,3 B OKpy-
rnsoT o 6). Bropol 3HaK-6yKBa-xapak-
TepusyeT HasHaueHue famnbl. BykBoi
[, 0603HavaloT, Hanpumep, guogabl. Ecnm
Anog, rnpefHasHadeH [ANns  BbINPAMIEHUA
MepeMeHHOro TOKa, B 0003HaYeHWW 3TOM
namnbl cTouT 6yksa L. Byksoii C 0603Ha-
yaroT Tpuogbl, 6ykeamm K un >K-masio-
MOLLHbIE NeHToAbl, OykBOl [1-MOLLHbIE
MEHTOAbl W Ay4yeBble TETPOAbl, OYKBOVA
E-3M1eKTPOHHO-NyYeBble MHAMKATOPLI Ha-
CTPOIKK. 4acTOTHO-Npeo6pasoBaTe/lbHbIE
namnbl (C HAMK S MO3HAKOM/MO Tebs no-
3ke) 0603HavaloT byksoi A 1 W, gBOIiHbIe
anogbl-6ykeoi X. Tpuog, 06beANHEHHbIT
B O4HOM 6asi/loHe C OAHUM WU ABYMSA
anogamn, o6o3HayatoT O6ykBoi T, meHTof
C OOHVM Wu ABYMS AMogamu-6ykeoii b,
[BOIHble TpUoabl-6ykBow H, Tpnog-neH-
To4bl-6ykBOW O,

Cnegyowwmii, TPeTUIA 3HaK B HaMMeEHO-
BaHUW NaMnbl yKa3blBaeT NOPSAKOBbIA HO-
Mep AaHHOro Tuna namnbl. 4eTBepTblid,
nocnefHuiA 3HaK XxapakTepusyeT 6annoH
namnbl. Slamnbl CO CTEKNAHHbIMU 6anno-
HaMW OTHOCWTENbHO 60/MbLINX pPa3MepoB
obo3HauaoT OykBoil C, Masb4yMKOBble
namnbl-6ykBoii 1, a cBepxMmHUaTOp-
Hble-6ykBo B nnn A. OTCyTCTBME B Ha-
MMEHOBaHWM flaMM  YeTBEPTOro  3Haka
YKa3blBaeT Ha TO, YTO 3Ta flamna MMmeeT
MEeTa//IMYECKNIA HanoH.

3Has yCcnoBHble 0603HAYeHUs, HeTpyLHO
paclungpoBaTb HavMeHOBaHWNA flammn 1 ux
3HayeHne. BOT HeCKO/bKO MPUMEPOB.

Jlamna 6K1l1-ceteBasa namna. Ee HUTL
Hakafa paccuuMTaHa Ha HarnpskeHue 6,3
nepebll  3HaK-uMdpa 6). ITO neHTOL
BTOpOl 3Hak-OykBa K), mMogenb nepsas
(TpeTnii-1), 6annOH CTEKNSHHBLIA  Nasb-
4yMKoBOro Tumna (YeTBepThbIli-byksa [M).

Namna 6H1M: ABOHOW TPUOA C HUTbIO
Hakana Ha 6,3 B, nepeasa mogenb naibyu-
KOBOro Tuna.

Jlamna 6)K8: neHTOA CO CTaNbHbIM Gas-
NIOHOM  (OTCYTCTBYeT YeTBepTbI  3HaK),
HUTb HaKasia paccumTaHa Ha HarpshkeHue
6,3 B, Bocbmas mMogens.

Namna 6®3IM: ceTeBOW TPWOA-NEHTOA,
TPeTb MOAE/b MasbyMKOBOro TUMa.

Namna 6I11M: MOLLHbIA CeTeBO NeHTOA



a)

Puc. 223. Pagnonamnbl N MX NaHenbKu

(nyuesoin  TeTpop),
MOfenNb nepsas.

Takvm 06pa3om, Ha3BaHve namnbl gaeT
HEKOTOpOe NpeLCTaB/ieHe O TOM, YTO OHa
coboil npencTaBnseT M ANA Kakon Lenm
npurogHa.

MHorve pagvonamnbl LUMPOKOro npu-
MEHEHUS WMEHT TakK Ha3blBaeMblii OK-
Ta/IbHbIN LLOKONb (prc. 223,a), Ha KOTOPOM
MO  OKPYXXHOCTU  PAcrnofiokeHbl  KOH-
TakTHble LWTbIpbkW. B 3aBMcMMOCTM OT
uucna 3NeKTpPoAOB B flamrne LUTbIPbKOB
MOXET 6bITb OT YeTbipex A0 BOCbMU. B ce-
PeAMHe  LOKONs,  MEXAy  LUTbIpbKami,
MMEETCH HamnpaBASOWNIA «KIHOY», WUCKITHO-
YaloLLMiA OLIMOOYHOE BKJIHOYEHWE Nammbl
B NaHenb. MaHenn Ana TakMx namn UMetoT
M0 BOCEMb FHE3[, M OTBEPCTME A8 Hampa-
BAAOLWEro Kntova. Kakaomy WTbIpbKy Ha
LLOKOSIe, HaxodsLlemMycs Ha onpeaefieHHOM
MECTe MO OTHOLLUEHWIO K «BOpOAKe» KO-
ua, 1 COOTBETCTBYIOLLEMY 3TOMY LUTbIPbKY
rHesgy Ha namnoBOW NaHennm npuUcBOEH
CTPOr0 MOCTOSHHbIA HOMep. Hymepaums
LITbIPbKOB U FHE34 uaeT OT H60poaKu Ha-
MPaB/SIOLLEr0 KKYa MO ABVKEHWIO Yaco-
BOI CTpenku. MNpw 3TOM Ha LLOKO/b NamMnbl
WM NamnoByt0 NaHenbKy Hajo CMOTPETb
CHU3y.

ManbumkoBble Namnbl  LLOKONEN  He
MMET, 3TO 6eCLLOKO/bHbIE Nnamnbl (223, B).
Y HUX LWUTbIPbKN-320CTPEHHbIE HUKENEBble
MPOBOSIOYKN—BNasAHb! B YTO/LLIEHHOE LHO
CTeKNsHHOro 6annoHa. Hesasucumo ot
yucna 3NeKTPOAOB MNafbUMKOBble flaMribl
MMEKT MO CeMb WM [eBATb LUTbIPbKOB,

Nasb4MKOBOA cepun,

pPacnonoXeHHbIX MO OKPY>KHOCTU Ha oAau-
HaKOBOM pacCTOAHWM OfMH OT JApyroro.
ToMbKO B OfHOM MecTe MeXay LUTbIpbKa-
MW paccTosiHWe BABOe 60/bLUE, YeM MeXay
BCEMW Apyrumu, Gnarogaps 4Yemy WCKIIO-
YaeTCs BO3MOXHOCTb OLUMBOYHOIO BKIIHO-
YeHMA NlaMrbl B MaHesNbKy.

MaHenbky AN MaJbYMKOBLIX  flaMn
MMeIOT COOTBETCTBEHHO CeMb WU [eBATb
rHesg. Hymepauus LWITbIPLKOB — flamn
W THe3d naHenek uget OT 60/bLIOro
yyacTKa MeX[y HVMW B HanpasneHwuu gsu-
XXEHWs 4acoBOW CTpesikn. Vimeetca B Bugy,
YyTO 1 B 3TOM C/lyyae Ha flamny ¥ ee na-
HeNlbKy CMOTPAT CHU3Y.

Kak y3HaTb, C KaKMM LUTbIPbKOM COeAu-
HEH TOT WM WHOI 3NeKTpog Namnbl? Ha
MPUHLMNUA/IBHBIX CXeMax PALoOM C BbIBO-
JaMn 3/1eKTPOLOB JfilaMn 0BbIYHO CTaBAT
UMMpPbI, COOTBETCTBYHOLLME HOMEPAM  UX
LWITbIPbKOB. Tak OYyAeT M Ha CxeMax Tex
NaMnoBbIX KOHCTPYKUMIA, KOTOpble A 6yay
peKoMeH0BaThb Tebe.

YCUNUTE/Nb 3BYKOBOW YACTOThI

MpuHUMN  MOCTPOEHUS  YCUIIUTENbHbIX
TPaKTOB  pajuoannaparypbl Ha  3/1ek-
TPOHHbIX flaMMnax aHasornmyeH MNOAO0GHLIM
ycTpoiicTBaM Ha TpaH3ucTopax. [lpume-
POM MOXET CAYXMWTb YMPOLLEHHbIA ABYX-
KackagHblil ycunutens 34, cxema KOTOpO-
ro npviBefeHa Ha puc. 224. Jlesasa (no
CXeMe) 4acTb ycunutens Tebe yxe 3HaKo-
Ma Mo aTtoii 6ecege (cm. puc. 221). A npa-
Basn? OHa aHa/lornyHa neBoid. MepBbliA Ka-
CKaf, ABNAeTCA MpefBapuTeibHbIM YCUn-
TeNnem HanpsKeHws, BTOPOU-ycuauTenem
MoLyHoCcTK. OTpuuaTeNibHOE HanpskeHue
CMeLLeHMs Ha yNpaBstoLLeli CeTKe amribl
MepBOro Kackafa YCUIUTens noJyyaercs
6narogaps MafeHWIo HanpsXXeHWs Ha Ka-
TogHOM pesuctope R2. KoHgeHcaTop C2,
LWYHTUPYA PesncTop CmelleHna R2, ycTpa-
HSAeT OTpULaTENbHYIO 06PaTHYIO CBA3b Me-

Puc. 224. YnpoLeHHbIN [BYXKacKafHbll ycuiu-
Te/lb Ha 3/1eKTPOHHbIX SlaMmnax
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XAy KaTogom W ynpaBnstoweli CeTKOM
namnel. BbICOKOE MOMOXWUTENLHOE Hanps-
XKEHVe Ha aHof 3TOl Namnbl nogaeTtcs OT
MCTOYHMKA NUTaHWA WWU.M Yepe3 Harpy-
304HbIA pe3ncTop R3. BTOpOIA, BbIXOAHOW
Kackaf, yCUNUTens oT/IM4aeTca OT MepBoro
TONbKO TEM, YTO B AHOAHYIO Lenb ero
namnbl V2 BKOUYeHa 06MOTKa | BbIXOAHO-
ro TpaHcgopmatopa T1, k o6moTke Il Ko-
TOPOro MOAK/HOYeHa [AMHaMUYeckas ro-
noeka Bl.

VICTOUHMKOM BXOZHOrO CUrHasia MOoXeT
6bITb 3BYKOCHMUMATE/Nb, MUKPOGOH, AeTek-
TOPHbIA NpueMHUK. B pe3ynbTaTte paboThl
Nnamnbl MepBOro Kackafa Ha ee aHOLHOM
Harpyske R3 BbIAENAOTCA YCUNEHHbIE KO-
NebaHUA 3BYKOBOW 4aCTOTbl, KOTOpble Ye-
pe3 KoHfeHcaTop cBa3n C3 nocTynarT Ha
BXOZ BTOpOro Kackaga. llocne gomnosiHu-
TeNbHOIO YCWNEHWs Namnoii BTOPOro Ka-
CKaaa rosioBka, sIB/IAOLIAACH ero Harpys-
Ko, npeobpasyeT ux B 3BYKOBble Kofeba-
HUS.

PyHKUMKM KoHAeHcaTtopoB C1 n C3 aHa-
NOTUYHBI (PYHKUMAM MOLOGHBIX KOHAEHCa-
TOPOB TpaH3uCTOpHOro ycunutens. Ho
30ecb pPofb KoHAeHcaTopa cBasu C3 6onee
OTBETCTBEHHA: OH J0/MKeH 6biTb abco-
JIOTHBIM He MPOBOAHMKOM MOCTOSAHHOTO
TOKa. EC/in >e oH ByZeT XoTs 6bl HEMHOIo
MPOBOAUTbL MOCTOSAHHBIV TOK, TO Ha CETKY
namnel V2 04HOBPEMEHHO C YCUIMBAEMBIM
CUIHa/IOM MNOnajaeT U BbICOKOE MOMOXKU-
Te/lbHOE HanpskKeHWe W3, aHOAHOM Lenu
npegplgyein namnbl. OT 3TOr0 aHOAHbIN
1 CETOYHbIV TOKM lamrbl BTOPOrO Kackafa
pesKo yBenmuarcs, nosBATCcA 6o/bLIMe UC-
KakeHns 3ByKa. YToObl 3TOro He cnyum-
NOCb, Ka4yeCTBO [M3/IEKTPUKA 3TOTO0 KOH-
JeHcaTopa JO/MKHO ObiTb OYEHb BbICOKUM.

W elle 0fHO BaXXHOE NpedynpexneHve.
HoMVHanbHble  Hanps>keHus  pasgenu-
Te/bHbIX U BGNIOKMPOBOYHBLIX KOHAEHCATO-
poB, MCMoMb3yeMbIX B pafuoannapartype
Ha 3/IEKTPOHHbLIX flaMnax, He [O/MKHbI
ObITb HVDKE HanPsXKeHWS UCTOYHMKA nuTa-
HWS aHOAHBIX Lenei, a ny4we-Ha 30-40%
Bbilwe ero. [eno 3gecb B TOM, YTO cpasy
nocne BK/IOYEHWS MUTaHWA, MOKa Katogpl
Jlamn eLLe He MPOrpeThbl, BbINPAMUTENb He-
KOTOpPOE BpPeMs pa3BUBAET MOBbILLEHHOE
HanpshkeHue. V1 ecim HOMWHasIbHbIE Ha-
MPSKEHUS TakMX KOHAEHCATopoB OyayT
MEHbLLE aHOAHOrO HarnpsXeHus, ux Ana-
NEeKTPUKN MOTYT 0KasaTbCA NPOBUTBLIMM.

ConpoTuMBNeHNe aHOAHOIo Harpy3o4Ho-
ro pesucropa R3 onpegenseTtcs CBOWCTBa-
MW ucnonb3yemolr namnbl. [ns namnsbl
6>K8, Hanpumep, ero conpoTMB/IEHWE MO-
eT 6bITb 30-100 KOM, a MOLLHOCTL pac-
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ceaHusa 0,25-0,5 B1. ConpoTtusneHune ce-
TOYHbIX pe3ucTopoB R1 u R4, Hasbl-
BAeMbIX TAKXE PE3UCTOPaMU YTeUeK CETOK,
MOXeT ObITb OT 100 KOM A0 HECKONbKUX
Meraom.

Bot, Cc06CTBEHHO, TO OCHOBHOE, U4TO
MOXHO CKa3aTb O paboTe /1laMMnoBOro ycu-
JINTeNs N ero 0COBGEHHOCTSX.

Ternepb MOXHO NOrOBOPUTBL O MpaKTUye-
CKOVi KOHCTPYKUUM YCunuTens [Ans BOC-
npoussefeHns 3Bykosanucu. B ycunurtene
34, KOTOpbIA peKomeHayto Tebe ans no-
BTOPEHWSA, WICMOMb3yeTCcsd OAHa KOMOWHU-
poBaHHas#  3/MEKTPOHHas fiamna  Tuna
6D5IM. B ee OGannoHe [ABe CcaMOCTOSI-
TeNlbHble NaMMbl-TPUOL U MeHTOA. Tonb-
KO HWUTb Hakana, HarpesaroLlasd KaTofbl,
y Hux obwas. Tpuog paboTaeT B Kackajae
MpesBapuUTE/IbHOrO YCUMEHUS HArpPSXEHWS
3BYKOBOW 4acCTOTbl, MEHTOA-B BbIXOAHOM
Kackafe ycwneHus MoLHocTW. Ha BXopA
YCUNTENs: MOXHO NoJaBaTb CUrHan oT
NMbe30KepaMnYeckoro 3ByKOCHUMaTens wnu
OT [pYrux WCTOYHWKOB CWUIHANOB 3BYKO-
BOI 4acTOTbl.

OCHOBHbIe napameTpbl YCUIUTENSA: YyB-
cteutenibHocTb 100 MB, BbiIxogHas mMoLy-
HocTb 15 BT, mosoca paboymx 4actoT OT
50 Ny go 20 kIy.

MpyHUMNUanbHasa cxema ycunuTens no-
KasaHa Ha puc. 225. CneBa u306pakeHa
TpuogHaa uyactb famnsl V1,1, cnpaBa—
neHtogHas vacte VI1.2. Undpamun Bo3ne
3NeKTpPoAoB  0603HaYeHbl HOMepa  Bbl-
BOAHbIX LUTHIPbKOB flaMnbl  (LOKOMEBKa
Namrbl) ¥ rHe3q namnoBoi naHenn. Cwur-
Ha/1 3BYKOBOI 4acToTbl 4epe3 pasbem Xl
MoJaeTcsi Ha MepeMeHHbIi pesnucTop R1,
ABNAIOWNIACA PErynaTopoM  POMKOCTU.
C [BWXKa 3TOro pesucropa CUrHam nocry-
MaeT Ha YnNpas/slOLY0 CeTKy Tpuoda
N ycuimeaetcs UM. Yem Bblille (N0 CXeme)
HaxoauTCsA ABWXKOK pe3ncTopa, TeM 60/b-
LUe Hanps>keHWe CUrHana Ha ynpasnsio-
Leli ceTke TPMOAA, TeM BOfbLUE YCUNEHNE.

OTpuuaTe/ibHoe HanpskeHVe CMeLLeHus,
HECKO/IbKO 3aKpbliBatoLLee TPKOA, Co3aaeT-
CA Ha ynpaBnAtoLLeli CETKe aBTOMaTUYeCKM
3a CYeT aHOAHOro TOKa, TEKYLLEro 4epes
KatofHble pe3suctopbl R3 1 R4. Ha atux
pesncTopax MPOUCXOAWUT MafieHWe Hanps-
XEHWA, MPOMOpLUMOHaZIbHOE CUNe  TOKa
M UX 06LLEMY COMPOTUBIIEHNIO, B Pe3y/lb-
TaTe 4Yero KiToA Nammbl OKasbiBaeTCA MO
HEKOTOPbIM  NONOXWUTENbHLIM  HarnpsKe-
HWeM (B JaHHOM Cfy4vae NOA HarpskeHue
+1,7 B) OTHOCUTE/IbHO  3a3eMJ/IEHHOrO
MPOBOAHMKA WMCTOYHMKA MUTaHWA. Ynpas-
NIAIOLLAA Xe CeTKa TpMoja Yepes pesuctop
R1 coefuHeHa C 3a3eMJSIEHHBIM MPOBOAHM-
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Puc 225. INMpuHnunuaisHasi cxeMa JABYXKacKaJHOTO YCHIHTENs Ha Namme 6PSIT

koM. Ha Heii, ClielOBATEILHO, OTHOCUTEb-
HO XaTofa [eHCTBYET OTPHIATENBHOE Ha-
NpsOKEHHE CMEINEHHs, PABHOE MNaJeHHIO
HATNPSDKEHUST Ha KaTOMHBIX PE3UCTOpaXx.
Jnst ocnabnenus neiticreus obpatHoil cBsi-
3u pesucrop R3 s3auiyHTHpOBaH 3j1€KTpH-
ueckuM konpeacatopom Cl.

Pesncrop R2 BhiNMONHsSET PONbL HATPY3KH
asonHoit penmu tpuonma. Cosparomeecs Ha
HEM HAMpsDKEHHE YCHJIEHHOTO CHTHAaJa 4e-
pe3 pasfemTensHbl  koHAeHcatop C2
NOJACTCA Ha YHPaBJISIOLUYIO CETKY MEHTO-
Ia. YCHIIeHHBI!I MM CHTHAaj Yepe3 BBIXOM-
Holi Tpancdopmatop T1 momaercs Ha 3BY-
KOBYIO KaTyimiky rojioekd Bl m mpeobpa-
3y€TCH €0 B 3BYKOBbIE Konebauus. Pe3u-
crop R8 u xonpencarop C7 31010 Kackazia
BLIIOJIHSIOT Takylo Xe€ QyHKIMIo, 4TO
H aHaJIOTHYHbLIE UM JETalM IIEpBOTo
Kackaza.

Kongencatop C6 u mepeMeHHK pesu-
crop R6 cozfaioT MexAy aHONOM H yrpa-
BISOLIeHl CceTkOM [MEHTOHNa OTPHIATENIb-
Hy10 OOpaTHyI0 CBs3b IO TEPEMEHHOMY
TOKY, MCTOJB3YEMYIO JUIS DETyJMpOBaHHUS
TemOpa 3Byka. Uem Bhllle (MO cXeme) Ha-
XOAWTCH JIBUXOK pe3ncropa, TeM Oosbliee
HalpsKeHHE OOpATHOH CBA3W TNOCTYNAeT
HA CETKY NEHTOIa, TEM MEHBIIE YCHJIeHHE
KackaJa Ha BBICIIHMX HYacTorax pabouero
Mana3oHa.

15-202

Peaucrop R9, coenunsiomuii He3ase-
MJIEHHBIH BBIBOH BTOPHYHOH OOMOTKH BbI-
xoaHOro TpanchopMaTopa ¢ pe3sHCTOpaMH
R3 u R4 xatonHo#t mermd TpHopa, co3faeT
BTOPYIO Liellb OTPHIATEILHOH OOpaTHOI
cBszi. OxBaTeIBas 06a Kackaga, OHa CIO-
coGctByeT Ooyiee paBHOMEPDHOMY YCHIIe-
HHIO CHTHajIOB BO BCeM [uana3oHe pabo-
YUX YacTOT U YyMeHBlIaeT HeIUHeHHbIe
HCKa)XEeHHS.

VcunuTenb NUTAeTCs .0T CETH NEpPEMER-
HOro Ttoka HanpspkeHueM 220 B. bnok nu-
TaHus obpasyloT ceTeBoil TpaHcdopmaTop
T2 ¥ nByxmosynepruonHbI BHIIPAMMTEID
Ha auonax V2-V5, BKIIOYEHHBIX IO MO-
cropoit cxeme. O6moTka I Tpanchopmaro-
pa—cereBas, obMorka II-BpmpamuTes,
III-obmMoTka Hakaja  NOHOTpeBATENS
samiel. Tlyibcanu# BHIIPAMIIEHHOTO Ha-
NpSDKEHHMsA CTJIAXHBAIOTCH KOHJEHCATOPOM
C8. TlocTosiHHOE HaAmpsDKEHHE Ha aHoOn
NIEHTOa MoAaeTcs (Yepe3 MEpBUYHYIO 00-
MOTKY BBIXOAHOTO TpaHcpopmartopa) He-
TIOCPENCTBEHHO € XoHJeHcatopa C8, a Ha
SKPaHHPYIOIRYI0 CeTKY NEHTOHa—4epes
paspsbBaronid pwisTp R7C4. AHOnHOE
HampsikeHHe Ha TPHOI [EPBOTO Kackala
MONAETCA Yepe3 HONOJHHUTEILHBIA pas-
psspiBarommil Gunstp RSC3. PaspsawiBaio-
mpe GUILTpH NPEOTBPAINAIOT Napa3HT-
Hy!0 ODpaTHYIO CBfi3b MEXIYy KacKaJaMM
yepe3 OOImMMI MCTOYHHK THTaHUA
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a)

Puc. 226. KoHCTpyKuusa ycunurtens

Jlamna HakanueaHua HI, nogkno4eH-
Hasl napannefbHO HakasibHo obmoTke |1
TpaHcdopmatopa MNWUTaHUsA,  BbINOSHAET
po/ib  MHAMKATOpa BK/OYEHWUS MUTaHUA
ycuamnTens.

B0O3MOXHaA  KOHCTPYKUMA  yCUAUTens
nokasaHa Ha puc. 226. Ero [M1-o6pa3Hoe
LIacc COrHYTO M3 MATKOro AopaitoMu-
HWS TonwwmHoi 1,5 mm. UT06bLI yrabl no-
NYYUINCb POBHbLIMK, 3aroToBKa NO /n-
HUAM Cruba c BHYTPeHHeli CTOpPOHbI Mpo-
pe3aHa Ha MoMOBUHY TOJILLMHLI MaTepua-
na. Pa3mepbl ropu3oHTaIbHON nNaHenm
waccy 155 x 135 MM, BbiCOTa MepegHei
N 3aAHeil CTEHOK 35 MM.

[ns 6noka NUTaHUs MOXHO WCMOMb30-
BaTb TpaHcdopmaTop MOLLIHOCTbHO
40-60 BT ntoboro tvMna, B TOM 4ucie u oT
yCTapeBLUMX Ha CerogHsa Mojenein nam-
MOBbIX MPUEMHWUKOB UMW Pagunon, NnLb Obl
OH VIMe/l BTOPUYHYIO OOMOTKY, [ANOLLYHO
nepemeHHoe HanpskeHve 200-220 B 1 Ha-
KaNbHYt0 0OMOTKY Ha HanpsbkeHue 6,3 B.
MogoinayT, Hanpumep, ceTeBble TpaHCHop-
MaTopbl  paguon  «Pekopf-62»,  «Pe-
KOpA-66», «Pekopa-68», «Cupuyc». [ns
ONWCbLIBAEMOI KOHCTPYKLMW MCMOMb30BaH
TpaHcgopmaTop OT CTaporo npuemHuKa
«OroHek».

MOXHO MPUMEHWUTb W  CaMOAENbHbIl
TpaHcgopmaTop, BbIMO/HEHHBIA Ha MarHu-
TOnpoBofe ceyeHvem 8-10 cm2 (LLI22 x 40).
[na HanpsxeHus cetn 220 B ero o6mMoTKa
| gomkHa cogepxatb 1040 BUTKOB MpoBoO-
ga M3B-1 0,2-0,25, obmoTKa Il 965 BUT-
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KoB nposoga M3B-1 0,12-0,15, o6bmoTKa
LLI-34 sutka nposoga MN3B-1 0,6-0,8.

Avogbl V2-V5 BbInpaMUTENS CMOHTU-
poBaHbl Ha FeTMHAKCOBOM MNacTWHKE, KO-
Topas YKpenneHa Ha CToWikax B Mojsane
Llacc Mnoj_ CeTeBbIM TPaHCHOPMATOPOM.

BbixogHoli TpaHcopmatop T1 Tuna
TB3-2-1  (YHVU(MLMPOBaHHbLIA  BbIXOAHOM
TpaHcdopmaTop 3BYKOBOIO KaHasia Tesie-
BM30pa). HO MOXHO MCNONb30BaTh BbIXOS-
HOIi TpaHcthopmaTop OT 06oro namno-
BOrO NMPUEeMHWKa Win Tenesnsopa ¢ 0f4HO-
TaKTHbIM BbIXOAHbLIM KaCKafioM B yCuUiuTe-
Ne 3BYKOBOW 4acCTOTbl.

KongeHcaTtopel C1 n C7-tuna K50-6,
C3, C4 n CB8-K50-3 (umm K50-12), C2
n C5-bM, MBM, C6-KJI1C, KCO. Bos-
MOXHO, KOHEYHO MPUMEHEHWNEe KOHAEeHCcaTo-
pOB APYrux TWMOB, HO HOMWHA/IbHOE Ha-
npsxeHne KoHgeHcatopos C2, C3 [o/mMKHO
6bITb He HKe 250 B, a koHAeHcaTopos C4
n C8-He Huxe 350 B. MepemeHHble pe3u-
ctopbl R1 1 R6 Ttuna Crl-1, NoCTOAHHbIE
pesncTopbl-MJIT. Pesuctop R8 pomkeH
OblTb Ha MOLLHOCTb paccesHWs He MeHee
2 B (M/1T-2,0) unm NpoBOSIOYHbLIM.

MOLLHOCTb TOMOBKM He [0/KHa ObITb
MeHbLie 1 BT. MOXHO MCnosbL30BaTb ro-
nosku 1rp-28, 1rpa-37, 2ra-8, 4rpj-4
N NogobHble MM CO 3BYKOBOMW KaTYLLUKOW
conpoTtueneHnem 4-10 Owm.

Bofblwasa 4acTtb MOCTOAHHBLIX Pe3uncTo-
POB W 3MIEKTPO/IUTUYECKME KOHAEHCATOpbI
C1l n C7-CMOHTMPOBaHbI Ha CamMOAe/bHOM
MOHT&)XHOI MnaHKe, pasMeLLEHHON B Moj-



Ba/Jle LUAcCU BO3Me /TaMMOBOW MaHeNbKu.
KOHCTPYKUMA MOHT&XHOV nnaHkm Tebe
3Hakoma no fdecsToil Gecefie. Cxema co-
eVHeHWs OeTalel Ha Hell NokasaHa Ha
puc. 227,a. KoHgeHcatop C2 npunasH He-
MOCPesCTBEHHO K BbiBOgaM 1 v 9 namro-
BOI naHenbku, koHAeHcaTtop C5-K BbIBO-
Z[am 06MOTKM | BbIXOAHOrO TpaHcgopma-
Topa, pesuctopel R8 M R5—K BbiBOgaM
MOMOXMTENbHBIX 06KNafo0K KOHAEeHcaTo-
pos C8, C4 n C3. [Oepxatenb npenoxpa-
HuTens—/ArNb, BbiKIKOYaTeNb MNUTAHUA-
Tymbnep TB2-1 (HaxogsTcs Ha 3afgHel
CTEHKe Luaccy).

MepemeHHble pe3ucTopbl U pasbem Xl
(oByxrHesfHas Konoaka) Ana nNoakode-
HWA 3BYKOCHWMATENS WIN APYroro UCTou-
HUKa CUrHana moryT ObiTb Ha nepegHeit
CTEHKe LUaccy UM CMOHTMPOBaHbI B BUje
nynbTa YNpasfeHns Ha OTAeNbHON Atopa-
JIOMWHWEBOW NnacTuHke (puc. 227,6). Bbl-
60p TOro UM MHOTO BapuaHTa 3aBUCUT OT
BHELLUHEro ohopM/IEHNS KOHCTPYKLuM. Ha
MynbTe YNpas/ieHUs MOXET ObITb MHAMKA-
TOp BK/HOYeHWUA nutaHua (namna H1).
MpoBOAHVKN Leneii YNpaBnstoWmMX CEeTOK
JOMKHbI BbITb 3KPaHUPOBAHHBLIMKU, a UX
3KpaHUPYIOLLME OM/ETKU, & TaKxKe Kopryca
MepemMeHHbIX Pe3UCTOPOB M camMa MiacTuHa
MynbTa HafeXHO COefMHeHbl C O6LMM 3a-
3eM/IEHHbIM MPOBOAHUKOM Lienein nuTaHums.

B 3aBMCMMOCTY OT MMEIOLLMXCS feTanei
KOHCTPYKUMIO YCUIUTENA U MOHTaX MOX-
HO HECKO/IbKO M3MeHUTb. Ho mnpu aToMm:
NaMMoBYIO MaHesbKy U MOHTaXHYHO NJiaH-
Ky pasmelLain TaK, YTobbl COeaVHNTENbHbIE
MPOBOAHVKMA Lieneil aHoja W Ynpasnsto-
LLIMX CETOK OblfIM KOPOTKUMU W He nepece-
Kaaucb; CeTeBOW TpaHchopmaTop U Bbl-
XOJHO TpaHctopmaTop pacrnonaraii Ha
Laccu Tak, 4YTobbl ocuM Ux 0O6MOTOK 6bian
NeprneHAnKYNApHbl.  HeBbIMONHEHWE  3TWX
BKHEMLUMX MpaBun  MOXET NpuBeCTy
K Cam0BO30YXeHNI0 yeunutensa. JuHamu-
YeCKyl0 rOfI0BKY pasMecTu B HeOOSbLLIOM
[epPeBAHHOM ALLVKE; ero nepefHIol0 CTeH-
Ky, B KOTOpOW GyAeT 0TBEpCTME NO Aname-

Puc. 227. Cxema coefuHeHWUI aeTasieli Ha MOH-
TaXHOI nnaTte WU NynbT YNpPaBNeHUs YCUInUTe-
nem

15*

TPy Andy3opa rofioBKW, 3aTSHM HENJoT-
HOWM [JeKopaTVBHOM TKaHblO. B aTom e
ALLMKE YKPenu v yCUnuTenb, a Ha OfHOM
N3 €ro CTEHOK—MY/bT YMpaB/eHns.

He 3abblBail, 4TO B LeNax ycunutens
[eliCTBYIOT [OCTaTOYHO BbICOKME Hanps-
XeHua. MoaTomy, NpucTynas K ero Wcnbl-
TAHUIO W HANXMBaHWMIO, Oyab OCOGEHHO
BHMMaTe/NIbHbIM U, Pa3yMeeTcs, He Kacaiics
MPOBOAHMKOB C MOBbLILIEHHBLIM Harpsxe-
Huem. IMpu 3ameHe aeTaneil uan M3MeHe-
HUAX B MOHTaXe MuTaHue ycunuTens 06s-
3aTeNbHO BbIK/HOYANA.

Nocne npoBepkyM MOHTaXa MO NPUHLW-
nuanbHOM cxeme (cm. puc. 225) pe3ncTop
R9 otnasin oT pe3ncTopoB R3 n R4, a KoH-
feHcatop CO6-OT aHoja neHToga. 3TO
Hago chenatb Ana TOro, 4TOObl Lenu
06paTHbIX CBA3€ BPEMEHHO pa3opBaTh.
Yepes 40-50 ¢ nocne BKIOYEHUS NUTaHUS,
KOrfja Kartofpbl flamrbl NPOrperoTcs, B ro-
NOBKE [O/DKEH MOABUTLCA Cabblid  (hoH
MepemMeHHOro TOKa, SBMSIOLMIACA NpU3Ha-
KOM paboTOCnOCOOHOCTM 6/10Ka MUTaHMS
W BbIXOAHOroO Kackaga. Ecnv Tenepb asu-
XOK nepemMeHHOro pesuctopa R1 nocra-
BUTb B KpaiiHee BepxHee (MO CXeme) NOJMo-
XEHWE N KOCHYTbCA ero He3a3eM/IeHHOro
BbIBOAA, Harpumep, MUHLETOM, TO B rO-
NIOBKE [JO/MKEH MOSBUTLCA FPOMKMIA, Kak
6bl pblyalyin 38yK. JTO Mpu3Hak paboTto-
CMOCOBGHOCTW YCUIUTENSA B LIENIOM.

[BWXKOK perynaropa rpoMKoOCTM no-
CTaBb B KpaiHee HibkHee (MO CxeMe) noso-
XEeHWe, U3Mepb U, ecim Hafo, CKOPPEKTU-
pyii pexumbl paboTbl namnbl. PeKoMeH-
[yemble HanpskeHWs Ha ee 3/eKTponax,
yKasaHHble Ha NPUHUMNWAILHOW CXeMe, 13-
MepeHbl  OTHOCUTE/IbHO  3a3eMJIEHHOTO
MPOBOAHMKA BOJIbTMETPOM MOCTOSAHHOIO
TOKa C OTHOCUTE/IbHbIM BXOAHbLIM COMpO-
TuBneHneM 10 KOM/B (BO/IbTMETPOM KOM-
OUHMPOBAHHOIO M3MEpPUTESIbHOTo Mprnbo-
pa, OMMCaHHOro B BOCbMOW Gecene). bes
ylwepba ana paboTbl ycunutens aTu Ha-
MPSHKEHNA MOTYT ObITb 60/bLUE U MEHb-
we Ha 15-20%. HanpsXeHue Ha KaTtoge
Tproda (CMeLLeHVe Ha YNpaBnstoLLei ceT-
Ke Tpr1ofa) ycTaHaBvBain Nnofa60pom pesu-
cTopa R3, Ha katoge MeHToga - nog6opom
pe3suctopa R8.

3aTeM KO BX0dy YCUIWUTeNs MOAKMouM
3BYKOCHMMATENlb W Mpourpain rpamnna-
CTUHKY. 3BYK [O/MKeH OblTb TPOMKUM
W NNaBHO W3MEHAIOWMMCS NPU BpaLLeHnm
py4YkH nepemeHHoro pesucrtopa R1. lMNpwu
BOCCTAHOB/IEHWN COEfMHEeHUs pesucTopa
R9 ¢ kaTo4HOI Lenblo TpUoga rpOMKOCTb
3BYYaHUA TOSIOBKM HECKO/IbKO YMEHbLLUUT-
€A, a KayeCTBO 3BYyKa ynydwwmtca. Ho He
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WCK/IOYEHO, YTO TMOC/ME BOCCTAHOB/IEHWS
3TON Lenn ycunuTelb MOXeT CamoBO30y-
ONTbCA.  3HAUUT,  MeXZy  BbIXOAOM
M BXOAHbIM KackKafoM YCWIUTENS BO3HU-
K/a He oTpuuaTesibHas, a rnofoXurtesbHas
obpaTHas cBs3b. UTOObI ee yCTpaHUTb,
Hajo /UL MOMEHATb MecTamy MOAK/IHO-
YeHWe BbIBOJOB 06MOTKM |l BbIXOAHOrO
TpaHchopmaropa.

MMocne BOCCTAHOBNEHWUA  COEAVHEHWS
KOHAeHcaTopa C6 C aHOAHOW Lenbio MeH-
TOZa W NPOBEPKN MNaBHOCTU perynuposa-
HUA Tembpa 3BYyKa NepeMeHHbIM Pe3UCTo-
poM R6 HanaxusaHue YCUIUTENs MOXXHO
CYMTaTb 3aKOHYEHHbIM.

Kakune n3MeHeHWNs MOXHO BHECTU B 3TOT
BapuaHT YCWAMTENs 3BYKOBOM 4acToTbl?
O BO3MOXHOM W3MEHEHUW €ro KOHCTPYK-
UMM M MOHTaXa A yxe rosopus. Ceinyac
e CKaXy O BO3MOXHOI 3aMeHe Heko-
TOpbIX AeTaneil.

bes yuepba ana Kauectsa paboThbl ycu-
NNTEN COMPOTUBEHNSA BCEX Pe3nCTOpPOB
M eMKOCTWM BCeX KOH[EHCATOpOB MOryT
6bITb Ha 15-20% 60bLUe, UK, HA0boPOT,
MeHbLUE YKa3aHHbIX Ha cxeme. Juogpl
[226A BbINpAMUTENS MOXHO 3aMeHUTb
avopamn  A7>K nnv  BbINPAMUTESIbHBLIM
moctom ABC-80-260. Bwmecto namnbl
6P5SIM B ycunutene MOXXHO UCMOMNb30BaTb
namny 6®3M. Ho npu 3toM yyTW, 4TO
B OT/MYMe OT namnbl 6P5I y namnbl
6P3lN aHoA Tpuoga BbiBefeH Ha LUTbIpEK
9, ynpas/isloLLan ceTka TpUoga-Ha LWUTbI-
pek 1, Katof Tpuoga-Ha LWITbIpeK 8,
a ynpasnfIoLLasa CeTKka U KaTog, neHToja-

BfleHne pesuctopa R8, yTo6bl Ha KaTofe
neHToga 6b1710 HanpskeHne 11-115 B. Bo-
o6Le ke namny 6P5I MOXHO Takxke 3a-
MeHUTb AByMsA: 6>K3I1-B nepBoM Kackaze
n 6l1r-B BbixogHoMm Kackage. [Mpume-
pOM TaKoW 3aMeHbl amn MOXKeT Mnocny-
XWUTb CNefyrowas KOHCTPYKLUMS Ha 3fek-
TPOHHbIX  Nlamnax-npUeMHUK  Mpamoro
yCUNeHm.

NMPNEMHUMK 1-V-1

CTpyKTypHas cxema MprieMHMKa NpsiMoro
YCWUEHNS Ha 3M1EKTPOHHBIX lamMnax BbIrs-
OUT TaK >Xe, KakK Cxema aHanorMyHoro
TPaH3NCTOPHOrO  MPUEMHMKA:  BXOAHas
uenb-ycunutens  PY-geTekTop-ycunu-
Tenb 34-AMHaMUYecKast rof0BKa rpOMKO-
rooputens. Ho ycunuTenu namnoBoro
MpMeMHUKa 06bIYHO OfHOKacKafHble. Mpw
3TOM MPUEMHMK 06ecneyrBaeT POMKMIA
np1MemM MHOTMX pagMocTaHUMiA npu JocTa-
TOYHO XOpOLUeli CeneKTUBHOCTU. O6bAC-
HSeTCA 3TO TeM, YTO 3/IEKTPOHHbIE Namnbl
3a cueT MoTpeb6eHMs BO MHOro pa3 60/b-
LUeid, YeM TPaH3WUCTOpbI, MOLLHOCTM 06na-
[aloT 60nee BbICOKAMM  YCUAUTENbHBIMM
CBOIACTBaMM; MPUEM BEAETCH Ha BHELLHIO
aHTEHHY C NPVMEHEHVEM 3a3eM/IeHUs, Ha-
CTpOliKa OCyLLecTBnsieTcd ABYMSA Koneba-
TeNbHbIMW KOHTYpaMu; B IeTEKTOPHOM Ka-
Ckage paboTaeT MEeHTOA, BbIMOJHAHOLLMIA
pOfb [ETEKTOPHOr0 W  OfHOBPEMEHHO
npeaBapyuTenbHOro YCUnMTeNa KonebaHuit
3BYKOBOI 4acTOThI.

COOTBETCTBEHHO Ha LTLIPbKK 3 1 2, Mpu- MpreMHWK ofHOAMANA30HHbIA, Tpex-
[eTcsd, Kpome TOro, nogobpaTb CONPOTU- /1aMMOBbIA,  TPexKackafHblil  (puc. 228).
i 6M3n Y26K3M Y3BMLN
R5 oK
R2 4.3
Tox U zzont!
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Puc. 228. TpuHUMnuanbHasa cxema npuemMHuUKa 1-V-1 Ha 3/1eKTPOHHbLIX namnax
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B ycunutene PY n [eTeKTOpHOM Kackaje
paboTaloT neHTogbl 6XK3IT  (VI, \%S
B ycunutene 34, ABNSAIOLWEMCS BbIXOAHbLIM
KacKafoM,-ny4eBoii TeTpog 6M1M (V3).
BbIxofHas MOLLHOCTb YCWUUTENS OKOJO0
2 B1. MNutaHne aHOLHO-3KPaHHbIX Leneli
naMn oCyLlecTBnseTcqd OT [AByXnosyne-
PVOLHOr0O BLINPAMUTENS Ha NONYNPOBOA-
HVKOBbIX Anogax V4-V7, BKNHOYEHHBIX MO
MOCTOBOI CxeMe, a HWTEl Hakana siamn-
OT MOoHmKatollein oomoTku Il ceTeBoro
TpaHcopmaTopa T1. Pesuctop R1l
n KoHpeHcatopbl C18 u C17 obpasytoT
CrnakmBaloWwmin - UNLTP  BbINPAMUTENS.
Jlamna H1, paccunTtaHHas, Kak U HUTWU Ha-
.Kana namn, Ha HanpsbkeHve 6,3 B-uHau-
KaTop BKJ/IOYEHWA MUTAHUA.

Bblbop [AuanasoHa BOMH 3aBUCUT OT
MECTHbIX YCMOoBWiA. HO npvemMHUK MOoXeT
6bITb ABYXAMAMa30HHbIM, & ero yCunuTenb
34 wucnonb3oBaH /19 BOCNPOU3BEAEHUA
rpamsanucy, 0 Yem i PaccKaxKy HecKosbKo
Mo3xe.

BxogHoil  HacTpavBaemblii  Koneba-
Te/NbHbIA KOHTYp 00pasytoT KaTylka L2,
KOHZeHcaTop MepemMeHHoin emkoctn C3
M MOACTPOEYHbIA KoHAeHcaTop C2. Cassb
3TOr0 KOHTYpa C aHTEHHOWN WHAYKTUBHaS,
yepe3 KaTywky L1 aHTeHHOI uenu, o6pa-
3ylOWY C KaTywkoin L2 BbiCOKOYa-
CTOTHbIA TpaHcopmaTop. Takas CBA3b
KOHTypa C aHTEHHOI 06ecrneumBaeT 6osee
paBHOMEPHYIO MO AuanasoHy nepegjady
CWTrHana W3 aHTeHHbl B KOHTYp, YeM npu
EMKOCTHOI CBf3U, Kak 3710 6bl10 B npeabl-
Lyuimx npuemHukax. KoHgeHcarop Cl Bbl-
MONIHAET BCMOMOraTe/lbHyl0 POJib-3aLlin-
LaeT BXOA MPUEMHMKA Ha Cfydyail coegu-
HEHWS BHELUHell aHTeHHbl C MNPOBOAMM
3/1eKTPOCETU.

MogynupoBaHHble KonebaHus paguoya-
CTOTbl, Ha KOTOPYK HacTPOEH KOHTYp
L2C2C3, ycunmsatotcs namnoi VI n u3 ee
aHOAHOW Lenu, B KOTOPYHO BK/OYEH Ha-
rpy304Hblil pe3ucTop R2, yepe3 KOHAeHca-
Top C6 mocTynatoT BO BTOPOI HacTpaw-
BaeMbIi KonebaTenbHbIl KOHTYp L3C8C9
[ETEKTOPHOrO KacKaja, aHanornyHbIi nep-
Bomy. Oba KOHTypa HacTpamBaroTCs OfLHO-
BpeMeHHO KoHfeHcatopamu C3 u C9,
npeacTaBnstoLLyMM cob0i 610K KOHAEHCa-
TOPOB MEPEMEHHON EMKOCTMW.

Namna V2 feTeKTOpHOro Kackafa pabo-
TaeT B PeXuMe CeTOYHOro [eTeKTMpoBa-
HUA, T.€. B PEXUMe, NPy KOTOPOM [eTeK-
TUPOBaHWE NPOUCXOAUT B LIENW YNpas/isito-
Leid CeTKM namnbl. [ns 3TOrO KOHTY|
L3C8C9 coeauHeH ¢ ynpaBnstoLeii CETKON
Nlamrbl He HernocpefCcTBeHHO, KakK B Mep-
BOM Kackafe, a 4yepe3 KoHpgeHcatop CHO.

YnpasnsioLas ceTka 3TOi namnbl, Kpome
TOro, CoefuHeHa pesucTopom R4 c kaTo-
JOM. 3TU [eTann, Has3blBaemble CETOYHbI-
MW, U CO34al0T YCNoBUA paboTbl Namnbl
B PeXWMe CETOYHOro AeTeKTUPOBaHMA.

CyLLHOCTb CETOYHOr0 AeTeKTMPOBaHMUS
3aKntoyaetcs B cnegyrowem. CeTka U Ka-
TOZ, Namnbl 06pasyoT AMOA, Ha KOTOpbIi
C KoHTypa L3C8C9 nogatotcd moaynumpo-
BaHHble KosebaHus paguoyactoThl. [lpw
3TOM B LIEMKM Takoro Auoja, a TakKxke B ero
Harpyske, poJib KOTOpOi BbIMO/HSET pesu-
cTop R4, BO3HMKAIOT, pagyoYacToTHbIE UM-
MyNbCbl, aMNINTYAa KOTOPbIX W3MEHAETCH
C 4acToTOM MOAYNUPYIOLEro CuUrHaia Ha
paguocTaHumn.  Hu3KoyacToTHas cocTa-
B/ISAIOLLAA TOKa B 3TON LENW ecTb He 4TO
MHOe, KaK BblAe/IeHHble AEeTEKTOPOM Kore-
6aHMs 3BYKOBOW 4acTOTbl.

Ho Harpyska pgetektopa (pesuctop R4)
BK/IIOYEHA MEeXAY CETKON U KaTofoM. 3Ha-
YMT, Ha I3TOM Yy4aCTKe aHOLHOM Lenu
namnbl JeNCTBYET MepemMeHHOe Hanpsxe-
HMe 3BYKOBOW 4acTOTbl, KOTOpPOE YCWUM-
BaeTcA naMnoi. Takum o6pas3om, namna
V2 He TONMbKO [JeTeKTUpyeT pagunoda-
CTOTHBI CUrHaN, HO W YCU/IMBAET CO3Lat0-
LLyecs Npu 3TOM KonebaHWs 3BYKOBOW Ya-
CTOThI, YTO MOBbLILIAET YYBCTBUTENBLHOCTb
MPUYEMHWKA.

[N NOBbIWEHNA He TOMbKO YyBCTBU-
TeNIbHOCTW, HO W CENEKTUBHOCTU MPUEMHU-
Ka, B [ETEKTOPHbI/i Kackaf BBefeHa pery-
nvpyeMas  MONOXMWTenbHas  obparHas
cBA3b. [103TOMY B aHOAHYIO Lenb filamnbl
BK/IOYeHa KaTywka L4, HasbiBaemas Ka-
TYLUKOI 06paTHOW CBSi3W, MHAYKTVMBHO CBS-
3aHHas C KaTyLwKol L3 KOHTypa 3TOro Ka-
CKaja. 4epes Hee 4aCTb 3HEpPruMn pagmoya-
CTOTHOI COCTaBNSAIOLEA aHOAHOro TOKa
namnbl nogaeTcd 06paTHO B KOHTYp A
KOMMeHcaumn noTepb B Hem. B pesynbTaTe
amnanTy bl KonebaHuii pagnoyacToT B ce-
TOYHOM Lennm n KonebaHWn 3BYKOBOW Ya-
CTOTbl B aAHOAHOW LENW YBeIMYMBAOTCS.

Ob6paTHy0 CBA3b PErynupYIOT nepe-
MeHHbIM Pe3nCcTopoM R6, BKIHOYEHHLIM
napasinenbHO KaTyluke 06paTHOW CBA3W
L4. Hambonee cunbHas obpaTHasi CBA3b,
COOTBETCTBYIOLLAs Hanbonblueli 4yBCTBU-
TeNIbHOCTU U CENEeKTUBHOCTM MPUEMHUKA,
6yneT, Korfa ABUKOK pesucTtopa R6 Haxo-
ONTCA B HWKHEM (MO CXeMe) MOSOXEHUN.
KoHgeHcatopsl CW1 n C13, 6nokupytoLme
aHOLHYIO LieMb flamMnbl MO BbICOKOW YacTo-
Te, YNy4llaloT felicTBre 06paTHOW CBA3W.

MpaBasa (Mo cxeme) YacTb MPUEMHUKA,
B KOTOPYIO BXOAMT U namna V2, 3Hakoma
Tebe go ycunmtento 34 Ana BOCMpou3Bse-
[eHnsa rpamsanucu (M. puc. 225). TosbKo
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BOCKa

Puc. 229. BHewHuiA BUL U cxema pasMeLleHus
feTaneli nprvemMHMKa Ha Llaccu W B Kopnyce

Tam paboTasia KOMOMHMPOBaHHaA namna,
perynaTop rpoMKocTv 6bi1 B Lenu ynpa-
B/IAIOLLIEN CETKM laMMbl MEPBOTO KacKaza,
a 3gecb oH (R9) cToMT B Lenu ynpae/sito-
LLieN CETKM BbIXOAHOM namribl.

Jlamna V1 nonyyaeT oTpuLaTe/bHOe Ha-
Mps>keHVe cmelleHus ¢ pesuctopa R1 ye-
pe3 Katywky L2, a namna V3-C pe3ucTo-
pa R10 uyepe3 pesuctop R9. Pesuctop R5
n KoHgeHcaTop C7 o6pasyloT sdeiiky pas-
BA3bIBAIOLLEro (hunibTpa, NpefoTBpaLLato-
m t0 CamMOBO36YXXAEHVEe MPUEMHMKA Yepes

00LMIA UCTOUHWUK MNWTaHWSA Lenein namn.

KakoBa ponib MOACTPOEUHbIX KOHAEHCa-
TopoB C2 n C8? ViMu BbipaBHMBAKOT Ha-
yasibHble eMKOCTU 060MX HacTpamBaeMbIX
KonebaTenbHbIX KOHTYPOB, YTO Heobxoau-
MO [N5 compsiXeHUs (COrnacoBaHus) cob-
CTBEHHbIX 4aCTOT KOHTYpPOB B BbICOKOYa-
CTOTHOM Y4acTKe Auana3oHa. B Huskoua-
CTOTHOM Y4acTKe Auana3oHa COMpsiKeHue
4acTOT KOHTYPOB OCYLUECTBNSAOT  NOA-

CTPOEYHBLIMU CepAeyHUKaMn KaTyllek L2
n L3.

BHeWHWIA BUA M CXema pa3MeLleHus
LIaccy U AUHAMUYECKON FONOBKY B ALLMKE
NMPUEMHMKA MOTYT ObITb TaKMMKM, Kak no-
KasaHO Ha puc. 229. AwmMK npeacrasnset
COBOM NPOYHYHD UETHIPEXCTEHHYHO KOPOG-
KY, CKNeeHHyl0 13 ToncToi thaHepbl. Cre-
pean Ha nnaHKax, MPUKNEEHHbIX K BHY-
TPEHHUM CTOPOHaM CTEHOK, YKpenJeHbl
aKyCcTU4eckas [ocKa C LUMHAMUYECKOW ro-
NOBKOW 1 (haibLUNaHenb, BbIMUIEHHas U3
JICTOBOTO FETUHAKCA, LIBETHOTO OpraHuye-
CKOro CTeKfna Wau, B KpaiHem cnydae, U3
(haHepbl C rN1agKON MNOBEPXHOCTBIO UK
3/1IEKTPOTEXHUYECKOTO KapToHa. Yepes oT-
BepcTUA B (pasibLUNaHen MPOXOAAT OcU
nepemMeHHbIX pe3ncTopoB-perynsaTopa
rpomMKocTun R9, perynsatopa o6paTHOl CBs-
31 R6 ” BepHbEpPHOro MexaHu3ma Ha-
CTPOKM  npuemHuMKa. Yepe3 npopesb
B (hasibLUNaHenn BuAHa LKana Co CTpesn-
KOV Ha (hoHe MoALIKa/bHMKA. AKyCTMYe-
CKast joCKa C NMLIEBOI CTOPOHbI 3aTsiHyTa
[eKOPaTUBHOM TKaHbHO.

MpuyMepHble pasmepbl ALMKA NPUEMHU-
ka 350 x 250 x 200 MM, METa/IIMYECKOr0O
waccm 200 x 120 x 30 mm.

AN HacTPOVikM KonebaTenbHbIX KOHTY-
POB  MCMO/b3yi  [IBYXCEKUMOHHbBIA 610K
KOHZ)EHCaTOPOB  MEpeMeHHOl  eMKOCTW
C HavMeHblleil emkocTbto 10 12 un Ha-
néonbluein 450 500 nd. MogoiigeT 610K
KIE ot nto60oro npoMbILLIEHHOTO flaMm-
MoBOrO PajMoBELLATENIbHOMO MPUEMHUKA.

KaTtywkun camogencHble  (puc. 230,3a)
N paccuMTaHbl Ha MpveM pagmocTaHuumi
CPefiHEeBOIHOBOIO AManasoHa. Ponb  ux
KapKacoB BbIMOMIHAKOT OTPe3KU KPyrioro
thepputoBoro (400HH) cTepxHs [aAuame-
TpoM 8 MM ¥ gyimHoi no 30-35 mm, BCTaB-
NeHHble B OTBEPCTUS B FETUHAKCOBBIX Mia-
CTUHKAX W TMPUKMIEEHHbIX K HUM K/eem
bd-2. Karywknm LI—L3 HamoTaHbl Ha
Wwinynobkax, a L4 Ha runb3e, CKNeeHHbIX 13
nNoTHOM Bymaru. LLnynbkn v runb3a gon-
XHbl C HEOONbLUMM TPEHVEM MepemMeLlaTh-

LLlaccu

Puc. 230. KaTywkn npnemMHuKa (a) 1 KpensieHne nepemMeHHoOro pesmcropa R9 ¢ Bbikao4vaTesieM nu-

TaHusA Ha waccu (6)
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CA MO CTEPXHAM, YTOObl MOXHO 6bIN0 U3-
MEHATb B3aMMOCBSA3b MEXAY KaTyLuKamu
N UX WMHOYKTUBHOCTL. Kartywka L1 pon-
XHa cogepxatb 200-220 BWTKOB, Hamo-
TaHHbIX BHaBa1, Katywkm L2 u L3-no
70-80 BUTKOB, HAMOTaHHbIX TPEMSA CEKLWSA-
MW N0 PaBHOMY 4YMC/ly BUTKOB B KaXK[OM
ceKumn, a Katywka L4-20-25 BWTKOB,
YNOXEHHbIX HA TUNb3y B OAWH cnoii. Ons
BCEX KaTyLUeK XXenartefibHO WCMonb30BaTbh
nposog M3/IWLIO 0,12-0,15, HO MOXXHO
M3B-1 Takoro e guvamMeTpa.

PAgoM C KaTylKamMu Ha FeTUHaKCOBbIX
MMacTUHKaxX  HaxogATca  MOACTPOeYHbIE
koHgeHcatopbl Tvna KMK-1 ¢ Makcumarss-
HO emKocTbio 25-30 no.

[ns npuema pagnocTaHuuiA 4/IMHHOBO/-
HOBOro [AuanasoHa kKatywka L1 pgosmkHa
cofepxatb 350-400 BuTKOB, L2 1 L3-no
220-230 BuTKOB, a Katywka L4-35-40
BUTKOB TaKOro >e npoBsoja.

KaTywkvn BXOAHbIX Leneil pacnonarain
Ha wWwaccy Bo3ne namnbl VI 1 cekuym 610-
ka KIE kackaga ycunieHus pagmodacTtoThl,
a KaTyLUKWN JeTEKTOPHOIO Kackaja-B nog-
BaJle Llaccy Ha OOKOBOW CTeHKe Mof Cek-
uveit KME atoro kackaga. MeTannunue-
CKas naHenb liaccu 6yfdeT BbINOAHATb
poSib 3KpaHa MeXgy KaTyLlKamu KOHTY-
poB.

CeTeBoil TpaHctopmaTop 6710Ka nWTa-
HUA MOXET ObITb FOTOBbLIM, Hanpumep OT
pafvonpueMHuKa Uin paamorssl «Pekopa»,
WM camofenbHbIM. [1nS camofenbHOro
TpaHchopMaTopa UCnosb3yil MarHATONpo-
BOJ, C [/IOWAAbI0 CEYEHUS HE MeHee
5,5 cm2 (Hanpumep, YL 16 x 35). O pacue-
Te uMcna BUTKOB B 0BMOTKax si roBOpWN
Tebe B OAMHHaALATON Gecefie.

Bo3sne ceTeBoro tpaHcopmatopa pas-
MeLlali aMoAabl BbINPAMUTENS, CMOHTUPO-
BaHHble Ha TEeTMHAKCOBON MAAaCTUHKe.
JOunHamuyeckas ronoska Bl MOLLHOCTLIO
1-3 BT CO 3BYKOBOI KaTyLUKOIW COMpPOTU-
BneHnem 6-8 Om, Hanpumep Tvna 1 [-18,
2ra-28 wam MM nopobHas. BbixogHo
TpaHchopMaTop TakKoW e, Kak B flamrno-

Puc. 231. BepHbepHbIli MexaHW3M

BOM ycunutene 34. Ero MOXXHO yKpenuTb
Ha auddysopogepxaTtene AWHaMUYECKON
FONOBKW WM HA aKyCTUYECKON [OCKe.
[MepemMeHHble pesncTopbl  PerynvpoBKu
rPOMKOCTU (C BbIKNHOYATENIEM MUTAHUA)
1 06paTHOV CBA3WM YKPEMnneHbl Ha Luaccu
C MOMOLLbIO KPOHLUTEHOB (puc. 230,6).
KPOHLWITENHbI COrHYTbl_ 13 MOMIOC [Hopa-
JIIOMVHWA UIW IMCTOBOW CTa/iM U MpUKIe-
naHbl K nepefHeli CTEHKe Luaccu.
HacTpoiika npMeMHMKa OCYLLECTBASETCA
C NMOMOLLI0 BEPHLEPHOrO MexaHu3ma, 3a-
MenawoLLlero BpalleHne ocu 6noka KriE.
ITOT MexaHusm (puc. 231) npencTasnser
coboin wkmB 1 pgmametpom 80-85 MM
M OCb BepHbepa 6, CBA3AHHbIE TPOCUKOM
5-NPOYHO KPy4eHON HUTKOW nn pbibo-
NOBHOM neckon. LLkuB HacaxxeH Ha OCb
KIME. MN3-3a 60/1bLUOIA pasHWUbl B gvame-
Tpax LWKuBa 1 ocu BepHbepa ocb KI1E no-
BOPauMBaeTca C OONbLUUM 3aMelJIeHVEM,
YTO MO3BOJIET OYeHb TOYHO HACTpavBaTb
NpUeMHUK Ha paguocTaHumn. lMepes WKu-
BOM BEPHbLEPHOro MexXaHW3Ma-rnoALLKasb-
HUK 3, BbIPe3aHHbIA M3 XXECTU W MpUKpe-
MeHHbIA K (hanblunaHenu ¢ BHYTPeHHel
CTOpOHbl. To  Kpasm  nofLKabH1Ka
NMEIOTCA PONMKUN 4, MOCaXeHHble Ha Mpo-
BOJIOYHBIE OCW, MPUMAAHHbIE K MOALLIKab-
HUKY. Yepes ponvkn 1 oCb BEpHbepa nepe-
KMHYT TPOCWK CO CTPefKoi-yKasaTenem

7 WKaibl HacTpoikW. Bpallaewb oCb
BepHbepa- 0HOBPEMEHHO N3MeHATCA
eMKoCcTb cekuynmin KIE 1 nonoxeHue

CTPenku LWKanbl NpremMHuka. Cama LiKa-
Na-3To nosnocka Mpo3pa4yHoro opraHuye-
CKOrO0 CTEK/a C HaYepUeHHbIMU JeNeHUAMU
1 uudpamy AVH BOSH PagnMoCTaHLuiA, KO-
TOpas MpuKpenaeHa K ganbLlunaHenu npo-
TUB MpPOpPe3n B Heil.

LLkne BepHbepa 1 cocToMT W3 [ABYX
KPY>XKOB AvameTpoMm 85 MM M OAHOro
Kpy>xka avameTpom 80 Mm. Bbinuau ux mns
thaHepsbl, CKMein Nog rpy3oM, YT0bbl OHU He
Kopobunucb. B roToBoMm LuKMBe chenai
paguvanbHbIA  MpONWA  WUpuHOW  8-10
n rny6buHoin 30-32 mM. KOHLb!I TpOCHKa,
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OXBaTbIBAKOLEro OCb BepHbepa, OygeLlb
3aKpennaTb Ha METa/IMYeckoin CKobKe
B rNy6VHe BbIpesa B LUKMBE: O4WH-Hernoc-
peacTBEHHO,  Apyroii-yepes  NpYXuHy
2 VN pesuHKy. TpyxunHa unn pesmHka 6y-
OyT COXpaHATb HeobXOAMMOe HaTsKeHWe
TPOCWKa.

TOYHO B LiEHTPE LUKMBA NPOCBEP/M Npu-
MEpPHO [0 MOJI0BVHbI €ro TO/WMHBI OTBEpP-
CTvie, B KOTOpOE 6bl M/IOTHO BXOAMNA OCb
KME. K 3ToM e CTOPOHe LUKMBA NPUBUH-
TU MeTa/IMYECKYI0 CKOBY C TakMMm Xe OT-
BEPCTUEM U 32XKMMHbIM BMHTOM. C rmo-
MOLLbIO 3TOM CKOObI LUKWB BEPHBEPHOrO
MexaHusma OyfeT HafeXXKHO COefuHeH
c ocblo 6noka KIE. Ocbio BepHbepa
6 MOXeT ObITb MeTayIMYeCKUini NpPyTOK
unu reo3db AnameTpom 5-6 Mm. Ocb fos-
)KHa BpallaTbCs B OTBEPCTUAX B nepejHent
CTeHKe WwaccM 9 U NPUKIENaHHON K Heii
cKobe. YTOObI He Bbl/1I0 NPOAO/ILHOTO CMe-
LeHUs ocu, Mpunasini K Helk orpaHuuu-
Te/lbHble MPOBO/IOYHbIE Ko/bla 8. [pa-
LUKaNbHWUK caenav n3 xectn. Ponvku ans
TPOCWKA BbITOYU W3 [HOPIIOMUHUA WU
BbINWAM U3 nnactmaccbl. OCAMU POMKOB
MOTYT CIYXWTb BWHTbI, MPONYLUEHHbIE Lie-
pe3 MOALLKa/bHIK U NpUNasHHbIE K Hemy.
CTpenkoi cnyxmT OTPe3oK MpOBOJIOKU
C TPY3MKOM, OTTArMBAlOLMM ee BHU3.
MogallKanbHUK MOKpach 6Genoin  Kpackoi,
YTOObI Ha 3TOM (POHE XOPOLUO BblAeNsAnach
CTpesika.

Ecnn npuo6peTewws 6510k KME co wku-
BOM BepHbepa W MNOALWKaNbHUKOM, TBOS
pa6oTa MO M3rOTOBMEHWIO MPUEMHUKA
ynpocTnTCA.

"OpW30HTaNIbHYIO MaHesb U NepegHior
CTEHKY Laccy cenaid U3 0AHOro Kycka -
CTOBOTO AOPA/IOMUHUS UM MATKOIA n-
CTOBON CTaM TonwmHoin 1-1,5 mm. bBo-
KOBble W 3afHAA CTEHKW Laccu MoryT
ObITb AOLLATBIMM WM U3 (haHEepbl TOMLLN-
Hoii 8-10 mM. Boob6Lue >Xe >XenaTeslbHo,
4yto6bl LWaccK 6bIN0  LebHOMETaNMYe-
CKAM W CMYXMWIO O6LMM 333eMIeHHbIM
MPOBOAHWKOM MPUEMHMKA W 3KPaHOM Me-
XOy OJeTanaMu, pasMeLleHHbIMU  CBepXy
M B NofBasie Laccu.

CoBeTyt0 CHayasiia COCTaBUTb MOHTAX-
HYHO CXEMY U B COOTBETCTBUM C Hell pacro-
NOXWTb Ha Bymare OCHOBHble AeTain npu-
eMHMKa, HaMeTUTb BCe OTBEPCTUS N TOJb-
KO Mocfie 3Toro, yxe no La6snoHy, npu-
HATbLCA 33 W3rOTOB/IEHUE LIAaccu.

C6opk M MOHT&X  NPUEMHMKa
LiesiecoobpasHo MNpoBOAUTL B TakOM MoO-
pagke. CHavasia yKpenu Ha Luaccu fiam-
MoBble MaHenbky, CeTeBOV TpaHCc(opma-
TOP, ANOAbI U 3NEKTPONUTUYECKWE KOHLEH-
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catopbl 6/0Ka nMuTaHWA, 3aTeM nepe-,
MeHHbIe Pe3nCTOpbl, OCb BepHbEpa, rHesna
(M1 32KMMbI) aHTEHHbI U 3a3eM/eHus,

NnpefoXpaHuTe/lb C 3aLLUMTHBIM  KOXYXOM.

KaTywkn  KonebaTefibHbIX  KOHTYPOB
C  MOACTPOEYHbLIMM KOH/ieHcaTopamu
n 6nok KIE Kpenu B NOCMEAHION Oue-
pelb, MOXeT OblTb, faXe rocne ucnbiTa-
Hus yemnutega 34. Cpenain Bce coegvHe-
HWA, KOTOpble 3aBefOMO He npuaeTcs
N3MEHATb, Harnpumep COefUHEHWUSA 3/1eMeH-
TOB Leny Hakana U KaTofoB flamn C 06-
LWMM  MWHYCOBbIM MPOBOAHWKOM. [1po-
Bepb, HafeXHbl NN COeAVHEHUs MarHuTo-
npoBoJa CeTeBOro TpaHcopmaropa, Kop-
MycOB MepeMeHHbIX Pe3NCTOPOB U 6/10Ka
KIE c waccu, He 3aMbIKaeTcs /v Ha Lac-
CY THE30 aHTeHHbl. 3aTeM MOHTUPYW Bbl-
NnpAMUTENb, JeTasv BbIXOGHOMO W [AeTeK-
TOPHOrO KackajoB W 3aKaHuMBail MOHTa-
>KOM Kackajga ycuneHus PY.

JNlamrioBble MaHeNnbKy Kpenu Ha Lwaccu
C TaK1M pacyeToM, YTOObI MPOBOLHUKY Ce-
TOUHbIX Y @HOAHbLIX Lienei Kaxaoro Kacka-
fa 6blM N0 BO3MOXHOCTU yAaneHbl apyr
OT Jpyra W He MPOXOAWUNM napainensHo.
ViHave meXxay sTUMW LiensmMy MOXKET BO3-
HWKHYTb napasvTHas CBf3b, KOoTopas npu-
BeJeT K CamOBO30YXAEHWMIO MPUEMHMKA.
MMPOBOAHUKNA CETOYHbIX Leneli  LO/MKHbI
ObITb MpefenbHo KopoTkumu. CTpeMuch
N K TOMY, YTO6bl BCE AeTanun, OTHOCALLMe-
€A K JaHHOMY Kackagy, 6blm crpynnupo-
BaHbl BO3/le MaHes/bKW ero famnbl. Ho
B TO >Xe Bpems n3berali HarpoMOXAeHMs
AeTanei. 3HauNTe/bHyt0 YacTb Pe3nCTopoB
N KOHAEHCATOpOB pacnonarad Ha MOH-
TaKHbIX MNaHKax.

CBepxy W B nofsasie LLAcCK OKaxyTcs
cBobOOAHbIe OT AeTasneit mecTa. Tebs 3To
ceilyac He JO/MKHO BOMIHOBATb-OHU 3ano-
HATCA, KOrja Tbl CTaHelb MpeBpawaTbh
3TOT MPWEMHUK B CYMepreTepoamH.

Kakve JonosiHeHWs Hago BHECTM B Npu-
EMHVK, YTO6bl OH CTan ABYXAMana3OHHbIM
n ero yeunutenb 34 MOXHO 6b110 6bl UC-
Mnosb30BaTb A1 BOCMPOWU3BEAEHUA TpaM-
3anucn?

YacTb cxembl [ByxAvara3oHHOro Ba-
pvaHTa npvemHuka 1-V-1 ¢ Bxogom Ans
3BYKOCHMMATeNd MoKasaHa Ha puc. 232.
PagmoyactoTHas 4acTb, Kak BUAMLWBL" OT-
/IMyaeTca OT OAHOAMANa30HHOro NpUeMHM-
Ka TONbKO TeM, YTO YBE/IMYMIOCL YUCIIO
KaTyllek 1 fobasuica nepeksnoyaTens S2.
3geck LI, L3, L5 n L7-KaTylku cpesHe-
BO/IHOBOrO [AuanasoHa, a L2, L4, L6
n L8-KaTylKn 4JIMHHOBOMIHOBOIO Auana-
30Ha. Korga B Uenu ynpasnstoowWwmx CeToK
NlaMn  BK/IOYEHbl  KOHTYPHble  KaTyLLUKW



Puic. 232. YuacToK CXeMbl ABYXAMANa3oHHOro NpUeMHKKa ¢ UCMo/b30BaHMeEM TpaKTa 3BYKOBOW ua-

CTOTbl ANA BOCNpousBeAeHUA Trpam3anmncu

OfJHOr0 M3 AManasoHOB, KaTyLUKN KOHTY-
poB Apyroro B paboTe MpueMHMKA Y4a-
CTUSA He MPUHUMAIOT. VICK/oYeHVe cocTa-
B/IAOT /IULLL [jBe NOC/ef0BaTe/lbHO COeau-
HEHHble KaTylKu obpaTHOW cBA3n L5
1 L6, NOCTOAHHO BKIOYEHHbIE B aHOAHYHO
Lienb namrbl AeTEKTOPHOrO Kackaja v WH-
OYKTVBHO CBA3aHHbIE C COOTBETCTBYHOLLM-
MW UM KOHTYPHBbIMK KaTywikamu. Mpu Ha-
CTpOiike NMPYEMHVKA B Auana3oHe CpegHuX
BO/IH KOHTYpHasa KaTylwka L7 nonyyaer
[OMO/IHUTE/bHYIO  3HEPIUI0 M3 aHOAHOW
Lienv namnbl Yepe3 Katywky L5, a npu Ha-
CTpO/ike B A/VMHHOBO/HOBOM [AManasoHe
kaTylka L8 3Toro pAuanasoHa nosy4aet
3HEPIMIO Yepes ee KaTylIKy 06paTHOMN CBsl-
3u L6. BennunHy o6paTHOW CBA3W B 060X
[manasoHax perynmpyroT rnepeMeHHbIM pe-
3uctopoMm RG.

KOHCTpyKUMK KaTyllek KonebaTenibHbIX
KOHTYPOB OCTalOTCA TakUMKW, KaK W Afd
04HOAMaNa30HHOTO NpPUEMHUKa. KaTyLiku
0060MX [OMana3’oHoB C WX MOLCTPOEYHbLIMM
KoHZeHcaTopamun ycunutena PY un petek-
TOPHOrO Kackafa creflyeT MOHTUPOBAaTb
Ha 0OWMX NaHensx W pasMeLlaTb BO3fe
namn ¥x Kackafos.

YTt06bl yeunutens 34 NpUEMHMKA MC-
nonib3oBath [7151 BOCMPOMU3BELEHWNSA rpam-
3anucK, B Uenb Karoga namnbl V2 Hago
BK/IIOYUTb  PE3NUCTOP  aBTOMATMYECKOro
cMeweHns R12 u 3awWyHTUpOBaTb ero
3NeKTPONNTNYECKUM KOoHAeHcaTtopom C19,

a HWKHWIA (MO CcXeme) BbIBOA CETOYHOrO
pesuctopa R4 coeguHUTL C  KaToAoM
namnel. Bo Bpema npuema pajvoBeLLa-
TeNbHbIX CTaHUWA 3Ta namna paboTaeT
KaK CeTouHblli feTekTop. B 3To Bpems Ha
ee YMNpaBfAIOLLYIO CETKY MOCTOSHHOe OT-
puuaTesibHoe Hanps>KeHUe CMeLLeHUs He
noJaeTcs, Tak Kak OHa COefJuHeHa uepes
pesuctop R4 c kaTogom, a He C 06WMM
MWHYCOM, KaK 6bl10 B 04HOAMANa30HHOM
npuemMHuke. Ho ecnm K pasvemy X3 Hog-
K/IOUUTb  MbE30KEPAMUYECKNIA  3BYKOCHU-
maTtens B2, 3allyHTMPOBaHHbIA pPe3ncTo-
pom R13 conpotueneHnem 430-470 kOwm,
TO Yepe3 3TOT PE3UCTOP YrpaB/AOLLAS
ceTKa namnbl V2 OKaXXeTcs COeAVMHEHHON
C HWXHMM BbiBOAOM pe3uctopa R12 n Ha
Heli Mony4yaeTcs OTPMUATENIbHOE CMeLle-
HWe, HECKO/IbKO MeHbLUee MafieHusa Hanps-
XeHua Ha pesuctope R12. B atom cnyvae
namna V2 paboTaeT kaK npefgapu-
TenbHbIl yeunutens 34. Ho CTOMT OTK/tO-
YUTb 3BYKOCHMMaTeNb, Kak fnamna V2
BHOBb HauMHAET BbIMOHATL (DYHKLUMIO Ce-
TOYHOIO [eTeKTopa.

Ecnv  3ByKOCHMMaTe/lb  MarHWTHbIN,
LWyHTMpOBaTh ero pesuctopom RI13 He
Hago.

MNepeknovatens S2-raseTHoro Tuna
(cm. puc. 140). B nonoxeHun 3c ero nepe-
K/HOYaloLimMe  KOHTaKTbl  Cekuwii  3a3e-
MASKOTCA M CUTHaNMbl PaguoCTaHUWi  He
MeLLatoT BOCMPOU3BEAEHWNIO rpam3anmcu.
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Ho BO Bpemsa npuema pagmocTaHUmWiA 3BY-
KOCHMMaTe/b JO/MKEeH ObITb OTK/OYEH OT
CEeTOYHOI uenu namnbl V2.

MepekntoyaTesb  YKpenu Ha CTOMKax
B Nnofpasie Laccu BO3MOXHO H6/VKE K KOH-
TYpHbIM Katywikam. OfHy u3 ero nnar
(6/VHKHIOK K NepefHein CTeHKe Laccu) uc-
NoMb3yin N8 NEPEKIOYeHNs KaTylleK Je-
TEKTOPHOrO Kackafa, a BTOpPYHO-4/14
MepeKNoyeHns BXOAHbIX KaTtywek. Ocb
nepeknoyatens  MNpuaeTca  YANUHUTS,
YTOObl BbLIBECTU €e uepe3 asibLinaHesb
MPUeMHMKa, a PerynaTop obpaTHOl CBA3M
MepemMecTuTb B CTOPOHY PerysniaTopa rpom-
KOCTW, YTOObI BCE PYUKM YMNpaBfieHus npu-
EMHUKOM OblIM Ha PaBHOM PaCcCTOSHWM.
Pasbem X3 gns MOAK/IOYEHUS 3BYKOCHU-
MaTens pasMellain Ha 3afHell CTeHke Liac-
cu.

MOHTUpY# NPUEMHVK C TakvuMW Aonon-
HEHUAMY, Oyman 06 3KpaHMPOBKe MPOBOA-
HUKOB W feTaneli Lenu ynpaBnstoLLen ceT-
ku namnbl V2. TlpefctaBb cebe, 4TO
B MPOBOAHMKAX 3TOW LEnW, YAJMHEHHbIX
B CBA3M C Jo006aBneHVeM pasbema A/ 3BY-
KocHuMmaTens, 6ygeTr HaBoAMTbCA HEebO/b-
LIOe MepemMeHHoe HampskeHue OT BO3den-
CTBMA Ha Hero rosein NpPOBOLHWKOB CeTU
WK CeTeBOro TpaHcgopmaropa. JTO Ha-
MpsXkeHne BMECTE C KONebaHMAMU 3BYKO-
BOI 4acToTbl GyfeT YCWeHO ABYMSI Kac-
Kajamu. B pesynbTtate B rosoBke rpoMKO-
ropoputens OygeT  CAbleH  CUAbHbI
ryn-oH nepemeHHoro Toka. Ecim B npo-
BOAHMKAX TOW e uUenu namnbl V2 nofg
BO3[EVICTBMEM Ha HWX MNOfell aHOAHbIX
MPOBOAHWKOB BbIXOAHOM Namnbl 6yfeT Ha-
BOAUTbLCS NEPeMEHHOe HanpskeHue 3BYKO-
BOW 4aCTOThbl, TO CO34acTcA MnapasuTHas
66paTHasi CBs3b, KOTOPasi MOXET MPUBECTU
K Cam0BO36Y>KJeHMIO MO 3BYKOBOW 4acTo-
Te. XKenaTenbHO 3KPaHWPOBATL MPOBOAHU-
K/ Lenei ynpaBnsoLMX CETOK BTOPON
M TPeTbeil namn n COBepLUeHHO 06s3a-
TeNbHO-NPOBOAHMK, UAYLWIWIA OT He3ase-
MJIEHHOT 0 BbIBO4A  3BYKOCHMMATENs
K ynpaBnswoweii cetke namnel V2. [Ons
3TOW LeNn MCMoMb3yii NPOBOAHVKA B Me-
TaIMYECKMX 060/M104KaxX W COeauHAl X
C 06WYMM 3a3eM/IeHHbIM MPOBOLHUKOM.

3KpaHMpPOBaHHbI MPOBOAHWK, WAYLIWIA
OT YNPaB/AOLLENA CETKM Namnbl K pasbemy
X3 [omKeH 6biTb NpeaenbHO KOPOTKUM,
MHaye 13-3a ero 3HauYnTeIbHON eMKOCTU He
yfacTca [o6UTbCA XOPOLLEero Cornaco.a-
HWA HACTPOEK KOHTYPOB.

McnbITbiBaTb M HalaXMBaTb MPUEMHUK
CNneflyeT, KOHeYHo, A0 TOro, Kak OH 6yget
MoMelleH B AWMK. TLaTesibHO MpoBepb
MOHT&K MO MPUHUMNWANBLHOA  CXeMe.

234

BknouvB  nutaHue,  MNpPOBEPb  BbICO-
KOOMHbIM BOJIbTMETPOM HaMpsXKeHUs Ha
3NIEKTPOAAX NlamM. 3HaueHUsi ITMX Hanps-
XXEHW, N3MepeHHble Mo OTHOLLUEHMIO K 3a-
3eM/IEHHOMY TMPOBOAHWMKY, YKa3aHbl Ha
npuHUMNuanbHOl — cxeme.  HanpsbkeHus
CMELLEeHN M3Mepsii Ha Tex pesucTopax,
KOTOPble A4/19 3TOW Lie/n BKIKOYEHbI B Ka-
TOAHbIe Lenu namn. Ecnu daktnyeckme Ha-
MPSXKEHWA Ha 3nekTpodax samn 6yayT
3HAUMTE/IBHO OT/IMYATLCA OT  YKas3aHHbIX
B cxeme (6onee yem Ha 20%), nogbupaii
COOTBETCTBYIOLLME PE3UCTOPbI, BAMAIOLLME
Ha 3TN HanpsXeHus.

PaboTocrnocobHOCTL U KauecTBo paboThl
TpakTa 3BYKOBOW 4aCTOTbl MNpUEMHMKA
NpoBepsli Tak Xe, KaK ABYX/1aMMOoBbIi ycu-
nmtens 34,

PaanoyacToTHYI0 4acTb NpoBepsAi 1 Ha-
cTpauBail B TakoOli MNOCNeA0BATENIbHOCTM.
CHayana aHTeHHY MOAK/OYM Yepe3 KOH-
[eHcatop emKoCTbio 47-51 nd K KOHTYpy
[eTeKTOpHOro Kackaga, a koHgeHcatop C6,
naywuii K Hemy ot namnbl VI, OTKIHOYMW.
Monyuutca npuemHuk 0-V-1. PoTop noa-
CTPOEYHOro KOHAeHcaTopa KOHTYpa AeTek-
TOpHOro Kackaga (C8 Ha puc. 228) no-
CTaBb B [MOMOXEHWE CpefHei eMKOCTW.
HacTpoil mpveMHMK Ha Kakyt-1mbo pa-
[OMOCTaHLUMI0O KOPOTKOBOJ/IHOBOIO Y4acTkKa
[manasoHa, a 3aTeM-Ha pafuocTaHuuIo
[NMHIAOBONIHOBOTO y4acTka AuanasoHa. o
KOHTPO/IbHOMY TMPUEMHWUKY C Tpagyunpo-
BaHHO LLKaNoM, HacTpamBas ero Ha Te Xe
PafMOCTaHLMW, Tbl CMOXELUb OMpPeaenuThb
MpyMepHble rpaHuubl AuanasoHa BOJH,
MepekpbIBaEMOro TBOUM MPUEMHUKOM. W3-
MEHEHVEM MOMOXKEHNA KOHTYPHOW KaTyLu-
KN Ha (peppuTOBOM CTepxHe (MnnM nog-
CTPOEYHBbIM CEPAEYHMKOM, eCnM KaTyLluKa
MHOR, 4Yem Ha puc. 230,a, KOHCTPYKLMK)
WA M3MEHEHVEM YWCNa BUTKOB B Hell Tl
MOXeLlUb HECKO/IbKO CABUHYTbL AManasoH
B CTOPOHY 60/1ee A/IMHHBLIX UK 6onee Ko-
POTKMX BOJH.

MpoBepb, KakK [JelicTByeT Pperynsatop
rPOMKOCTU: HapacTaHWe rPOMKOCTM 3BYKa
[O/MKHO MPOUCXOAWTL NP BpaLleHUn pyy-
KW TMEepemMEHHOro pes3ncTopa B Harpasfie-
HUW [BVXEHWA YaCOBOW CTPENKW.

3aTem npoBepb feiicTBMe 06paTHOl CBs-
3n. C yBennueHWeM 06paTHOM  CBS3U
B AMHaMWYECKO/ T[OMOBKE [AO/MKEH Mo-
ABUTLCA LLUENYOK-3TO MOPOr reHepaLmu.
Ecnn reHepauun He BO3HWKAET W TPOM-
KOCTb MpriemMa YMeHbLUaeTCsl, MOMEHAN Me-
CTaMu  BK/OYEHWE BbIBOJOB  KaTYyLLKU
obpatHoli cBsisn. Hambosnblias rpoMKoCcTb
[o/mKHa BbITb NpW rNybuHe 06paTHON CBS-
31, 6/M3KOI K mopory reHepauun. Jasib-



HeliLLee yBeNMYeHe 0OpaTHON CBA3W BeAeT
K VCK&KEHUSAM.

lMocne 3TOr0 BOCCTAHOBU COEAMHEHWe
KoHAeHcaTtopa C6 C KOHTYpOM [eTeKTop-
HOr0 Kackafla, a aHTeHHY MOAK/IHouN
K MpefHasHavyeHHoMY ans Hee rHesgy Xl.
HacTpoi npMemMHVK Ha pagnMoCcTaHLUMI0 Ko-
POTKOBOJ/IHOBOTO ~ yyacTKa  Auana3oHa
W TONbKO MOACTPOEYHbLIM KOHZLEHCATOPOM
KOHTYpa pagmoyactoTHoro kackaga (C2 Ha
puc. 228) pobeiica Hambonee TPOMKOrO
npuema 3Tou ctaHuun. Ecnm YeTKo Bbipa-
YKEHHOr0 pe3oHaHca HacCTPOMKM KOHTYPOB
He MoJly4aeTcs, NocTaBb POTOP MOACTPOEY-
HOTO KOHZEeHcaTopa B MOJIOXEHWE He-
CKOMbKO 60MblUeli nan, HaobopoT, MeHb-
e emKoCTW; 6nokom  KIE HacTpoi
MPUEMHUK Ha Ty >Xe CTaHUMI0O U TaK e
fobuBaiics Hanbonee rpoMKOro npuema
MOACTPOEYHbIM KOHAEHCATOPOM MepBoro
KoHTypa. 3aTem 610kom KIE HacTpoli
MPUEMHMK Ha pafMoCTaHUMIO AMHHOBOJS-
HOBOr0O y4acCTKa [AmanasoHa, a Haumbosb-
Weii TPOMKOCTM ee mnpuema AobuvBeaiics
NnoA60pOM WHAYKTUBHOCTU KAaTYLLUKN KOH-
Typa Kackafa ycuneHus PY nytem nepe-
MeLleHUs ee Mo (PeppUTOBOMY CTEPXHIO,
HO Y>Ke He TPOras KOHTYPHOI KaTyLUKu ae-
TEKTOPHOr0 Kackafa.

Takoe CcomnpsikeHWe HacTPoeK KOHTYpOB
NPYEMHNKa B KOPOTKOBO/IHOBOM W [/WH-
HOBOJIHOBOM Yy4acTKax [yanasoHa MoBTo-
p1 B TaKOiA e Moc/efoBaTelbHOCTL eLle
[Ba-Tpy pasa, [06MBasCb BCAKMIA pa3 Hau-
60/1bLLUEA FTPOMKOCTM pagmonpuemMa. [eno
3TO, He CKpo, KporoTavueoe. Ho 6e3 xo-
POLLEro COMPSXKEHUS KOHTYPOB YyBCTBU-

TE/IbHOCTb W CeNeKTUBHOCTb MPUEMHMKa
(1)\\” MOTYT 6bITb XYXe, YeM Y NMPUEMHMKa
Tenepb Xo4y OTBETUTL Ha BOMPOC, KO-
TOpbIA, Monarato, Tebs MHTEpecyeT: MOX-
HO 1N B N1laMnoBoOM npuemHuke 1-V-1 uc-
Nno/ib30BaTh MarHUTHYHO aHTeHHy? KoHeu-
HO, MOXXHO, COXpPaHWB MpW 3TOM B [eTek-
TOPHOM Kackafle Te Xe KaTyllku. deppu-
TOBbIli CTEPXEHb U aHHbIE KOHTYPHON Ka-
TYLUKM MarHUTHOM aHTEHHb! AO0MKHbI 6bITb
TakVMM e, KaK B TPaH3UCTOPHOM rpuiem-
HUKe. Ty KaTyllKy NOAKMOYaiA K ynpas-
NAKOLLENA CeTKe NaMnbl Kackafa yCwuieHus
PafMoYacToThl HENnocpeAcTBEHHO, 6e3 Ao-
MONHUTENbHOW KaTYLLUKX CBA3W. Yepes Hee
e Ha ynpasnsoLlyto ceTky OygeT noga-
BaTbCA W HanpskeHue cmelleHus. Conps-
YXEHWNs HAaCTPOeK BXOAHOIO W [eTeKTOpPHO-
ro KOHTYpPOB B HM3KOYAaCTOTHOM Y4acTke
[vnanasoHa [o6vBaiica nepemelleHeM Ka-
TYLKA MarHWTHOI aHTeHHbl MO qeppuTo-
BOMY CTEPXHIO, @ B BbICOKOYaCTOTHOM-
MOACTPOEYHBIM KOHLEHCATOPOM.

Ha saTom s 3akaHunBar Gecedy, mocss-
LIEHHYI0 3HAKOMCTBY C 3/IEKTPOHHbIMM
famMmnamm M UCMoNMb30BaHMIO WX B HEKO-
TOPbIX  PaAUONGUTENLCKUX — KOHCTPYK-
umsix. Ecnn 3axouellb noGofbLie Y3HATb
0 pPa3HOBUAHOCTSX 3NEKTPOHHBbIX famn
W UX napameTpax, B 3TOM TeGe NOMOXKET
COOTBETCTBYHLAA MTepaTypa.



BECEAA NATHAILIATAA
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OT NMPMEMHWKA
MNMPAMOIO YCUNJIEHNA-
K CY¥TIEPTETEPOAVIHY

MpaKTuyeckoe 3HaKOMCTBO C pajuonpuem-
HOM annapaTypoii HauMHaeTCH, Kak npasu-
10, C OCBOEHUS NPUEMHUKOB MPAMOro ycurne-
HuA. Tak nocTynuin U Tbl. 3aTem HacTy-
naeT Cneaytowmin, 6onee CAOXKHbIA 3Tan
PagMoniodNTENbCKOTO TBOPYECTBa - U3yye-
HUE W KOHCTPYMpOBaHWE CynepreTepoauH-
HOro NpUEMHUKa, 061afaroLLero nyyLIMmu,
Yem MPUEMHUK-NPAMOrO YCUNEHUS, Cenek-
TWBHOCTbHI0 W YYBCTBUTENBHOCTBLI. 3TO-
My OCHOBHOMY COBPEMEHHOMY TuMy pajuo-
BeLLaTe/bHbIX NPUEMHUKOB U NOCBALLAETCS
3Ta Gecega.

OCOBEHHOCTM
OVHA

Uem NpuHUMNUabHO OT/IMYAETCs cynepre-
TEPOAMH OT MpPUWEMHMUKa MPSMOrO ycuse-
H1A? B OCHOBHOM-METOAOM YCWIeHus
MOZLY/IMPOBaHHbIX  KofiebaHnin  paguoya-
CTOTbl. B MpreMHMKe NpsMOro YCuneHus
MPUHATBIA CUIHA/T YCUNMBAeTCA 6e3 Kako-
ro-nm6bo M3MeHeHUs ero 4actoTel. B cynep-
reTepofuHe e MPUHATbIA CUrHam  npe-
06pasyeTcs B KonebaHns Tak HasbIBaeMOW
MPOME>KYTOYHOA 4YaCcTOThl, Ha KOTOPOIi
N NPOUCXOAUT OCHOBHOE YCWNEHWe npu-
HATOro pafuocurHana. YUTto ke KacaeTcs

CYTNEPIETEPO-
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[eTeKTUPOBaHWs,. YCUneHns  KonebaHuii
3BYKOBOW 4acTOTbl ¥ Mpeobpa3oBaHns WX
B 3BYKOBble KONebaHWs, TO 3TU MPOLecchl
B MNpueMHMKax 060MX TWUMOB MPOUCXOAAT
NPUHUMNUAIBHO OAMHAKOBO.

CTPYKTYpPHYIO CXeMy CynepretepogvHa
Tbl BUAULWb Ha puc. 233. Ero BxogHon Ha-
CTpamMBaeMblil KonebaTenbHbli KOHTYpP Ta-
KO e, KaK B NpYeMHUKe NPAMOro ycune-
HUS. C Hero NpUHATBINA CUTHaN PaguocTaH-
UMK MocTynaeT B cmecuTens. Crofda e,
B CMeCWTe/lb, MOAAETCHA eule CUrHan oT
MECTHOro Ma/IOMOLLHOr0 reHeparopa Ko-
nebaHuin pagmoyacToThbl, Ha3bIBAEMOrO re-
TepoanHoMm. B cmecutenie KonebaHus rete-
poAMHa NpeobpasyoTes B KonebaHns npo-
MEXYTO4HOM uactotbl (MY), paBHOI
06bIYHO pA3HOCTM 4aCTOT reTepoAuHa
N MNPUHATOrO CWUrHama, KOTopble 3aTem
YCUNMBAKOTCA W JeTeKTupytoTcd. B 60/b-
LUMHCTBE C/y4YaeB NPOMEXYTOYHasA 4acTo-
Ta cynepretepogunHa pasHa 465 k. Ko-
NnebaHWA 3BYKOBOW 4acCTOTbl, BblAENEHHbIe
[EeTEKTOPOM, TaKXKe YCU/IMBAKOTCA U Jasee
npeobpasyoTcs ro/I0BKOV FPOMKOroBOpY-
TeNs B 3BYKOBble KosebaHus.

CmecuTe/lb BMECTE C TeTepoAMHOM Mnpe-
06pa3yoT MPUHATBLIA CUFHAN pPagMoCTaH-
UM B KonebaHWs MPOMEXYTOUHON uya-
CTOTbI, MO3TOMY 3TOT Kackaj Cyneprete-
pofvHa  Ha3blBalOT  NpeobpasoBaTenem.
B BbIXOAHYH Uenb npeobpasoBaTens
BK/IIOYeHbl KonebaTtenbHble KOHTYpbI, Ha-
CTPOeHHble Ha 4vacTtoTy 465 Kl'u. OHn
00pasytoT (ULTP MPOMEXYTOUHON ua-
cToTbl (PMY), BblAENAOWMA KonebaHUA
MPOMEXYTOYHON  4acToTbl U OT(USIb-
TPOBbIBAIOLLMIA KONebaHMs YaCcTOT BXOAHO-
ro_curHana, reTepofuHa n ux KomOuHa-
L.

Mpn noboii HacTpoiike CynepreTepo-
[WHa 4acToTa ero reTepofuHa [osKHa
ObITb BbILLIE (UM HIKE) YACTOTbl BXOAHOIO
curHana Ha 465 kly, T.e. Ha 3HayeHue
MPOMEXYTOYHOW YacToThbl. Tak, Hanpumep,
Mpy HacTpolike NPYEMHMKA Ha pafuocTaH-
UMK, Hecyulas yactoTa kotopoi 200 KI'y,
(onvHa BonHbl 1500 M), yacToTa reTepo-
AWHa gomkHa 6biTb 665 KIML, (665 — 200 =
=465 kl'Y), Ana npuema paguocTaHUuW,
yacTota Kotopoii 1 MIy (anmMHa BOSHbI
300 m), yacToTa reTepogvHa JO/mkHa BbiTb
1465 klMy, (1465 kl'y, — 1 MITy, =465 KI'w)
M T.4. YTOObI NONYYNTb MOCTOSIHHYHO MPO-
MEXYTOUYHYI0 4acToTy TMpu  HacTpouKe
NMpMeMHMKa Ha  pPajgvoBOfHY M0G0
ONMHBI, HY)KHO, 4TOObl AMana3oH 4acToT
retepofvHa 6bin CABMHYT MO OTHOLLEHWIO
K OuanasoHy, NepekpbiBaeMOMY BXOAHbIM
KOHTYPOM, Ha 4acTOTy, PaBHYIO NMPOMEXY-
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Puc. 233. CTpyKTypHasa cxema cyrepreTtepoamHa

TOYHOW, T.e. Ha 465 KkI'u. Ha aToii yacToTe
N MPOUCXOANUT YCUNEHWE MPUHATOrO pa-
AuocurHana [0 YpOBHA, HeobXo4uMOro
[Ns HOpMa/lbHOU paboTbl feTeKTopa.

B ueM e cyTb NpeuMyLLEeCTB cynepreTe-
poAmHa nepes NPUEMHUKOM MPAMOro ycu-
neHnaA?

B cynepretepofnHe OCHOBHOE YyCU/eHWe
NPUHSATOTO PajMoCcUrHana NpoucXoanT Ha
(PMKCMPOBAHHO, K TOMY e CPaBHUTE/bHO
HU3KOV MPOMEXYTOYHOW YacToTe. 3TO Mo-
3BOSISET MYTEM YBENUYEHUA 4KCra Kacka-
foB ycunutens MY nonyunTb o4eHb 60/b-
lIoe W- BecbMa CTabWIbHOE YCUNeHve
MPUHATOrO pajuocurHana, He ornacascb
BO36Y>aeHua ycunutens [MY.  Cenek-
TUBHbIE CBOWCTBA MpPUEMHMKA MPAMOro
YCUEHUA OMNpejenstoTcs 06bIMHO OAHUM
BXOAHbIM  KOfebaTeNbHbIM  KOHTYPOM.
B cynepretepoaunHe e HeckobKo Koneba-
Te/bHbIX  KOHTYPOB,  MOCTOAHHO  Ha-
CTPOEHHbLIX Ha MPOMEXYTOYHYIO 4acToTy.
OTU KOHTYpbI, 0bpasytolume dpunbTpbl MY,
N 0b6ecneunBaloT CyrnepreTepoauHy 6onee
BbICOKYI0, YeM B NMPUEMHMKe NPAMOro ycu-
NeHuns, cenekTMBHOCTL. Ko Bcemy 3ToMy
Hafo ewe A06aBUTb, YTO YYBCTBUTESb-
HOCTb W CefleKTUBHOCTL CyrnepretepoauHa
COXPaHAITCA NMPUMEPHO MOCTOAHHLIMU Ha
BCEX [uanasoHax, B TOM 4MC/ie U Ha Ko-
POTKOBOJ/THOBbLIX, 4151 KOTOPbIX MPUEMHUKU
MPSAMOr0o  YCWMEHWS MPaKTUYECKU Hemnpu-
TOfHbI.

NMPEOBPA3OBATEJ/Ib HACTOTbI

Pa3obpaTbcs B MpuHLUMNe paboTbl TpaH3u-
CTOpPHOTrO npeobpasoBatenia 4acToTbl Tebe
MOMOXET €ro ynpolleHHasa cxema, 13o6pa-
XeHHaa Ha puc. 234. CurHan pagmocTaH-
LMK, Ha 4acTOTy KOTOPOW-HAaCTPOeH BXOf-
Holi koHTyp L1C1, uyepe3 KaTyLUKy CBSi3U

L2 nopaetcs Ha 6a3y TpaH3ucTopa, VI.
OfHOoBpeMeHHO Ha 6a3y TpaH3ucTopa ue-
pe3 Katylky cBasn L2 (unm Henocpeg-
CTBEHHO Ha 0a3y) NnofJaeTcs 1 cUrHan rete-
poAuHa, 4YacTtoTa KOTOporo Ha 465 kly
Bbllle Hecyllell 4acTOTbl PagMoOCTaHLMW.
B KO/MNEKTOpHOI uenn KonebaHust 4acToT
MPUHATOrO CUrHana v reTepofvHa cMeLu-
BAlOTCH, B pe3y/sibTaTe Yero B Heil BO3HU-
KaloT KonebaHus  pasnyHbIX — 4acToT,
B TOM 4MCie M MPOMeXyTO4HOW. KOHTyp
e L3C2, BKMHOYEHHbII B KONEKTOPHYHO
Lienb, HacTPOEH Ha MPOMEXYTOUHYIO Ya-
CTOTY, MO3TOMY OH BbIfje/IfeT B OCHOBHOM
TONbKO KONebaHWs 3TOW 4acToTbl U OT-
(hMbTPOBbLIBAET KonebaHUs BCeX APYrux
4acToT. BblfeneHHble KOHTYpOM Koneba-
HUA MPOMEXYTOYHON 4acTOTbl Yepe3 Ka-
TYLUKY CBA3W L4 nocTynaroT Ha BXOf, ycu-
nvtensa MY ana ycuneHns.

CurHan reTepofvMHa MOXHO rMojaBaTb
M B 3MUTTEPHYIO Lienb TpaH3McTopa Cme-
CUTENbHOrO Kackaja. PesynbTar 6yger Ta-
KUM Xe.

B npeobpa3oBaTene 4acToTbl CynepreTe-
poAnHa MoryT paboTtatb [Ba TpaH3WUCTO-
pa: B cMecuTesnie U retepoguHe. MogobHele
Kackafpl Ha3blBalOT npeobpasoBaTenimMm

t7

Puc. 234. ¥YnpolleHHbIli npeobpasoBaTtenb Ya-
CTOTbI
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C 0TeNbHbIM reTepoanHoM. MNpeobpa3oBa-
TENN >Ke 4acToTbl MOAaBNsHOLEro 60/b-
LUMHCTBA /IOBUTENILCKUX CYynepreTepoau-
HOB OJHOTPaH3UCTOpHbIE. WX HasbiBatoT
npeobpas3oBaTensiMim C COBMELLEHHbIM re-
TEPOAYHOM, TaK KaK OfIMH 1 TOT e TpaH-
3UCTOP BbIMOSIHAEGT OAHOBPEMEHHO POJb
reTepoguHa u CMecuTens.

MpuHuunuansHo Tak paboTatoT npe-
obpasoBaTenn 4acTOTbl U NaMMOBbIX CY-
nepreTepoAvHOB.

MpeobpaszoBaTenM  4aCTOTbl  MHOTMX
TPaH3UCTOPHBIX CYMNepreTepoanHOB, B TOM
yncne N MaccoBbIX MPOMbILLIEHHBIX, pac-
CuMTaHbl Ha MpuUeM paavoBeLlaTe/lbHbIX
CTaHUUiA TOMbKO [ABYX AWana3oHOB-Cpes-
HEeBO/IHOBOMO UM [/IMHHOBOJSIHOBOrO0.  Ko-
POTKOBO/IHOBbI/ AManasoH y HUX 4acto
OTCcyTCTBYeT. OObACHAETCA 3TO TeMm, 4To
BBeJeH/e KOPOTKOBO/IHOBOIO [Mana3oHa
CBA3aHO CO 3HAYMTENbHLIMU YCNOXHEHUSA-
MW Npeobpa3oBaTenieil 4acToThl, KOTOpble
He Bcerja OrpasfblBalOTCA MPU WX 3KC-
nayarauuu. Pagnoniobuteny xe yvalle sce-
ro cobupatoT eLe 601ee NpPoOCTble TPaH3u-
CTOpHbIE CynepreTepoauHbl- OAHOAMANa-
30HHblE C YYETOM MECTHbIX YC/OBUI pa-
auonpuema, Ho 06s3aTeflbHO C ycuauTe-
nem MMY. be3 ycumutens INNY  TpaH3u-
CTOPHbLIA CynepreTepoguH paboTtaeT nno-
X0.

3T0 KpaTKoe OTCTYM/eHNe MOXEeT HaBe-
CTM Tebs Ha TrPYCTHblE Pa3MbILLIEHUS:
€CTb /I CMbICN1 COBMpaTb TPaH3VCTOPHBIN
cynepretepognH? EcTb, kKoHeuHo! TMoTomy
YTO CeNeKTUBHOCTbL CynepreTepoguHa nyuy-
Le, YeM Y MPUEMHMKA MPSAMOT0O YCUIEHUS,
N 4YyBCTBUTE/IbHOCTL 6G0Niee paBHOMepHa
Nno BCEMY [ManasoHy BOJH, MepeKpbiBae-
MOMY MPUEMHUKOM. B 3TOM Tbl ybeauLLb-
cs cam.

LPM$|H3I/ICTOPH bll CYMEPFETEPO-

MpyHUMNManbHas Cxema pagmoyacTOTHOM
YyaCTM W [AeTeKTopa Takoro Ccyrnepretepo-
[IVHa C COBMELLIEHHbIM reTepojMHOM fOKa-
3aHa Ha puc. 235. Ycunutens 34 (Ha cxe-
Me He MOKasaH) HWYeM He OT/IMYaeTca OT
ycunutens 34 nprueMHMKa NnpsiMoro ycune-
HUA. VIM MOXeT 6bITb 060N 13 Tex ycu-
NTenei, KOTopble Tbl YXE KOHCTPYWMpo-
Ban. Ho B npuHUune —ycunutens 34
Heobs3aTeNeH-Harpy3koin fetekropa Mo-
ryt ObiTb TO/0BHbIe TeNedoHbl, BK/IIO-
YeHHble B ero Lernb BMecCTo pesnctopa R6.

BxofHas Uenb cynepretepoguHa, Co-
cToswasn n3 koHTypa L1C1C2 marHuTHOW
aHTeHHbl VWin KaTywkun cBA3n L2, H1uYem
He OT/IMYaeTCA OT BXOAHOW Lienu paguoya-
CTOTHOrO KackKafa MpUeMHMKA MPSMOro
ycuneHus.  Kartywka L4, BK/IHO4YeHHas
B KO/INEKTOPHYIO Lienb  TpaH3KCTOpa,
1 KoHTyp L5C6C7C8, coeauHeHHbI yepe3
KoHZeHcaTop C5 ¢ aMUTTEPOM TPaH3UCTO-
pa VI, o6pa3yloT reTepogyHHYIO 4acTb
I'IpeO6pa3OBaTEI'IFI Bnarogapa WHAYKTVB-
HOWM CBSI3M MeXAay KaTywkamu L4 un L5
B KOHType L5C6C7C8 BO36yXaatoTcs
aNleKTpuyeckme KoniebaHus, 4YacToTa Ko-
TOpbIX oOnpefenseTca AaHHbIMW KOHTYpa
W PerynmpyeTcs KOHAEeHCaTopoM nepemeH-
Holi emKocTn C8

YacTb 3Heprmm KonebaHwii paguoda-
CTOTbl, BO3HMKAOWWUX B reTepPOAMHHOM
KOHTYpe, Yyepe3 koHgeHcatop C5 nogaercs
B Lenb 3MUTTepa TpaHsucTopa VI, yeum-
BaeTCA WM W Yepe3 KaTyLuKy 06paTHov|
cBA3n L4 BHOBL nomafjaer B reTepo-
OVHHBIA KOHTYP, NOAJEPXXMBas B HEM KO-
nebaHns TOM YacTOTbl, HA KOTOPYIO OH Ha-
CTpPoeH. Takum 06pa3oM, Ha TOK TpaH3u-

VI, V2 NeO1-Ne03, Ne16, Ne23, ' T308

Puc. 235. MpuHUMNUasibHasi cxemMa pajrMoyacToTHOW YacTu U AeTeKTopa TPaH3UCTOPHOro cynepre-

TepoauHa
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CTOpa BO3AENCTBYHOT OfHOBPEMEHHO KOJle-
6aHMs curHana NPUHUMAEMON PaaMoCTaH-
UMX 1 TeTepOAUHHOro KoHTypa. CmeLun-
BasCb, OHW 00pa3ylOT Ko/ebaHUs Mpome-
KYTOYHOM YaCTOTbl, KOTOpbIE BbIAENAOTCS
KOMJIEKTOPHOW Harpy3kor TpaH3ucTopa-
KOHTYpOM L6C4, HacTpoeHHbIM Ha npome-
XYTOUHYIO yacToTy. Yepes KaTyLlKy CBS3M
L7 oHun nogaiotca K ycunutento 4.

Pesuctop R3 B 3TOM O4HOTpaH3MCTOp-
HOM npeobpasoBaTesie MOXHO paccMaTpu-
BaTb KaK Harpysky KOHTypa reTepoAvHa,
Ha KOTOPOM  BblENIfeTCa  MepeMeHHoe
HarnpskeHWe  paguoyacToTbl, BBOAUMOE
B IMUTTEPHYIO Lenb TpaH3ucTopa. KoH-
JeHcatop C5 ABnseTca nepexofHbIM 3re-
MEHTOM, CBA3bIBAIOWUM KOHTYP reTepo-
[OMHA C TPaH3MCTOPOM.

ObecrneyeHe CpaBHUTEIbHO MOCTOAH-
HOI PasHOCTU MEeXAy 4acToTamy HacTpoi-
KV TeTepoAMHHOIO N BXOLHOrO KOHTYPOB,
paBHoI 465 Ky, HOCUT Has3BaHWe Cconps-
>KeHus KOHTYpoB. ComnpshkeHve [0CTK-
raeTcsi COOTBETCTBYHOLMM BbIGOPOM WH-
OYKTVBHOCTU KaTyLleK O/ KaKAoro fua-
nasoHa W O[HOBPEMEHHbIM V3MeHeHUeM
EMKOCTW KOHEHCATOPOB HACTPOMKM 3TWX
KOHTYPOB. A TMOCKO/IbKY e€MKOCTU KOH[EH-
CaToOpOB HACTPOWKM OJMHAKOBbI, WHAYK-
TUBHOCTb FeTEPOAVMHHOM KaTYLUKM JOMKHA
ObITb HECKO/IbKO MeHbLUe WHAYKTUBHOCTU
KaTyLUK/ BXOLHOIO KOHTYpa.

O6paLyato TBOe BHMMaHWe Ha KOHJeHca-
Top C6. Ero HasbiBatOT COMPAraroLLmm.
Byfyun BK/IOYEHHBIM  NOC/Ef0BaTENbHO
C KOHAEHCATOPOM HACTPOWKMW, OH YMEHb-
laeT OOy EeMKOCTb KOHTypa U Tem
cambIM CyXaeT AuanasoH 4acToT reTtepo-
AVHa. Bnarofiaps conpsiraiolemMy KOHAeH-
caTopy YactoTa KoniebaHuii retepoguHa no
BCEMY [Mana3oHy MpeBbILLaeT YacToTy KO-
nebaHWii NPUHUMAEMOr0 CUrHasa Ha npo-
MeXyTOUHYH 4actoTy 465 kl'y. Conpsxe-
HWe HaCTPOeK KOHTYPOB [OCTUraeTcs: Ha
BbICOKOYAaCTOTHOM Yy4acTke [Auana3oHa-
MOACTPOEYHbIMY  KOHAeHcaTtopamn  C2
u C7, NOLKMOYEHHBIMW MapasinenbHO KOH-
feHcatopam HacTpoiikm Cl1 m C8, a Ha
HM3KOYaCTOTHOM-COOTBETCTBYHOLLEN MNOA-
TOHKOM WHAYKTUBHOCTEN BXOAHOW U reTe-
POAMHHON KaTyLLeK.

3anomMHK: COMPS>KEHWe BXOLHOTO W Te-
TEPOAMHHOTO KOHTYPOB B COOTBETCTBUM
C NPOMEXKYTOYHOI 4acTOTOl-HeNnpeMeH-
HOe ycnosue A5 paboTbl CynepreTepoauHa.
Ecnv conpspkeHne cienaHo HefoCTaTOYHO
TWATeNbHO, NpuemMHUK 6yfeT paboTaTb
M/10X0.

UT06bI CTabunusmposate paboTy mnpe-
06pa3oBaTe/lbHOro TpaH3WUCTOpa, CMeLle-

HWe Ha ero 6a3y nojaeTcs C fefinTens Ha-
npsbxkenna RI, R2. HauBbirogHeliwmnii pe-
XUM  paboTbl TpaH3WcTopa YycTaHaB/u-
BaloT nofodopom pesuctopa R1. Pesuctop
R4 u koHpeHcatop CHO obpasytoT pas-
BA3LIBAIOLLMIA PULTP.

[ns noBblleHns [anbHOCTU AeiACTBUA
NMPYEMHMKa NpesyCMOTPeHa BO3MOXHOCTb
NOAKMIOYEHNS K HeMy KOMHATHOW aH-
TEHHbI, LITbIPA WAN OTPe3Ka MPOBO/IOKU
ANVHOA 0Ko/Io 1,5 M. B aTOM cnyyae cBsisb
BHELUHeli aHTeHHbI, MOAK0YaEMON K THe3-
oy Xl, ¢ BXOAHbIM KOHTYpPOM npeobpaso-
BaTeNAa WHAYKTMBHAA, yepes KaTyllky L3.

OpHokackagHblidi ycuiutens Y ob6pa-
3yloT TpaH3uctop V2, koHTyp L8C11
n pesuctop RS, uyepe3 KOTOpbIA Ha 6asy
TpaH3ncTopa MoJaeTca HavaslbHOe Hanps-
XeHvie CMelleHns. PaboTaeT ou Tak e,
Kak ycunutens PY npuemHuka npsmoro
yCuieHus, ¢ TOW /1Lb pasHULEi, YTo Ha-
TPY3KOii TPaH3UCTOpa 3TOro Kackada Cry-
KWNT PE30HaHCHbIA KoHTYp L8C11, Ha-
CTPOEHHbIV, KaK W KOHTYp L6C4 Ha
MPOMEXYTOYHYIO YacToTy. BxogHas uernb
3TOro Kackafa MocpefcTBOM KaTywiku L7
CBAi3aHa WHAYKTMBHO C Harpyskoin npe-
obpasoBaTens, a BbIXO4HAA-C [ETeKTO-
pom.

HauvHas c Katywku cBssm L9, cBA3bl-
BAlOLLE Kackaf YCWIeHUS MNPOMEeXyTou-
HO 4aCTOTbl C AETEKTOPHbIM KacKajom,
BCE MAET, KaK B NMPUEMHMKe MPSMOro ycu-
NeHunsa: BblAeneHHble auvogom V3 Koneba-
HUS 3BYKOBOM YaCTOTbl C €r0 Harpy304HO-
ro pesucropa R6, 6/10KMPOBAHHOIO KOH-
feHcatopom C12, uepe3 3/eKTPUYECKUI
KOHJeHcaTop C13 nojatTcA Ha BX0[
[BYX-TpexKackagHoro ycunurtensa 34.

[aHHble GONbLUMHCTBA AeTasnei paamo-
4aCTOTHOW uacTu CynepreTepogvHa yka-
3aHbl Ha NPUHLUMNUaNbHONA cxeme. He yka-
3aHbl MWL eMKOCTU KoHAaeHcaTopos Cl
n C8 HacTpoVikM KOHTYpPOB M conpsraro-
Lero KoHgeHcatopa C6. O6bscHAeTCs 3TO
TeM, YTO HEU3BECTHO, KaknM BG/IOKOM KOH-
[leHCaTopOB NepemMeHHOl eMKOCTW Tbl pac-
nonaraellb, Ha Kakoi AuanasoH BOJH Ha-
MEepPeH pacCcUMTLIBaTb MPUEMHMK U KaKoM
CepAeyHvK Byfellb MCMoMb30BaTh AN Te-
TEPOAVMHHON KaTywku L5. 3T fdaHHbIe
B3aMMOCBA3aHbl U OMNpejensoT eMKOCTb
conpsaratollero koHgeHcartopa C6.

B npremMHrKe MOXHO UCMO/b30BaTh Jto-
6ol O/I0K KOHAEHCATOPOB, B TOM 4MC/ie
TUMOBOI NS N1TAMMOBbIX MPUEMHUKOB,
C HambonbLueli emkocTbio 495 nd. >Kena-
TeNbHO, 0fIHAKO, YTOObI OH OblN Manoraba-
PUTHBLIM, TakUM, KaK B MPOMbILLIEHHBIX
TPaH3NCTOPHLIX  cyrnepreTepoguHax. Ho
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W B MPOMbBILLIEHHbIX MPUEMHUKAX CTOAT
pasHble M0 KOHCTPYKUMU U EMKOCTU 6110KU
KoHZeHcaTopoB. B npuemHukax «Cnyt-
HUK» 1 «Clopnpus», Hanpumep, 6710Ku
KOH/JEHCATOpOB C HauMbO/bLUE eMKOCTbIO
170 n®d, B «Cokone» 240 n®, B «ATMOC-
(hepe»- 250 nd, B «Cnmngone»-365 no.
BbICOKOYACTOTHbIE CEPAEYHMKW, KOTOpble
MOXHO MCNOMb30BaTh A/ reTepoAMHHONM
KaTywku L5, Toxxe MOryT 6bITb pasHbIMW.
MOXHO, HanpuMep, MCMonb30BaTb HGPOHe-
BO (rOpLIKOOOpPa3HbIii)  KapOOHWbHBLIN
cepaevHnK mapkm Cb-12a, B KOTOpbI Mo-
MeLLaeTcs KaTyLika (puc. 236,6), nv tep-
PUTOBbIN CTEPXKEHb, HAXOLALMICSH BHYTPU
camofie/ibHOro Kapkaca KaTyLLKW
(puc. 236,8B). Pas3nuuHble  CepAeYHUKY -
pasHble yuc/ia BUTKOB KaTyLLekK.

OpreHTMPOBOYHbIE AaHHble KaTyLek L1
“ L5 ¢ yyeToM UCMO/Mb30BaHMA B NpUeM-
HUKe pas3HbiX 6/0KOB  KOHAEHCATOpPOB
MepemMeHHON EMKOCTU W CepAevHVKoB Ans
reTepoavHHON KaTywkn L5 npuseseHbl
B Tabnmue Ha cTp. 241. B Heil ykasaHa
M eMKOCTb COMpAraroLLero KoHZeHcaropa
C6, COOTBETCTBYIOLLAA 3TUM [aHHbLIM.

Ecnv npuemHUMK paccuuTbiBaTb Ha Cpea-
HEBO/HOBLIA AManas3oH, Katywky L1 cne-
JyeT HamaTblBaTb B OfWH CNOA, BWTOK
K BUTKY. Ecnn >xe Ha A/IMHHOBOJSTHOBBIWA,
3Ty KaTylKy HY)XHO HamaTblBaTb CEKLMA-
My BHaBasl. Kartyuwlka cBAsn L2 pomkHa
nveTb 8 12 BUTKOB. OKOHYaTE/IbHOE 4KC-
/10 BUTKOB 3TON KaTyLKn-6yfellb nonom-
paTtb OMNbITHLIM MYTEM NPU HaNaXWBaHWUN
npueMHMKa. Yucno BUTKOB KaTywku L3
[O/MKHO ObITb MPUMEPHO B 2 3 pasa 60/b-
e ymcna BUTKOB KaTywku L2 (HamoTka
BHaBan).

[Nna retepoAvHHbLIX KaTyLluek kenatesb-
HO  MCMonb3oBaTb  OpOHEBON  Kapbo-
HWUNBHBIA cepaedHuk Cb-12a (puc. 236,6).
Ha CeKUMOHMPOBaHHbI MONCTUPONOBSIN

Z) 11 Lz
a)
CepaeyHunk
6)

Puc. 236. KaTylwKu TpaH3MCTOPHOro cynepre-
TepofuHa
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Kapkac, npefHasHauYeHHbIA A1s 3TOro cep-
[eYHVKa, CHa4yana HamOTail MpoBOAOM
M3B-1 0,1 0,12 KOHTYpHYIO KaTyLiky L5,
pacrpefenvis BUTKW B ee CEKLIMAX MOPOBHY.
OTBOL, MAYLWMIA K 3IMUTTEPY TPaH3UCTOpa,
chenavt oT 4-ro BuTKa (Ana CpefHNX BOJH)
unn oT 6-ro BUTKa (4NA LANIMHHBIX BOSH),
cumTas OT 3a3eMJIEHHOro KoHUa. 3atem
MOBEPX BWTKOB CPeAHei Cekuun HamoTali
TakMM >Ke MPOBOLOM KaTyLlKy 06paTHOl
csasn L4. OHa fosmkHa cogepxatb 20 BUT-
KoB. Kapkac C KaTyllKamy MOMECTK
BHYTPb CepfeyHuKa, NpeasapuTesibHO Ha-
[leB Ha UX BbIBOfAb!I KOPOTKME OTPE3KU U30-
NALMOHHON TPYOKM, 4TOObI HE UCMNOPTUTHL
n3onauuio  nposoga. oplikoobpasHble
MOMOBVHKW CepAeyvHrKa CK/eil 1akom uau
Kneem b®-2.

Ecnun He 6ygeT KapOOHWBLHOMO cepaey-
HMKa, MOXHO WCMO/b30BaTb A/ reTepo-
OVHHOW KaTYLLKW CaMOAENbHbIA CEKLMOHM-
POBaHHbIN KapKac 1 0TPe30K (peppmuToBOro
cTepxHsi  (puc. 236,8). BbicoTa rub3bl
Kapkaca 13-15 MM, [vMHa cepAeyHuKa
18-20 mm. Kapkac ckneit n3 nioTHoi Oy-
Maru C TakMM pacyeToMm, 4Tobbl Cepaey-
HUK C TPEHWEeM BXOAWN BHYTPb TWU/b3bl
n yoepusancsa B Heil. CHavana Ha Kapkac
HaMOTali BHaBas reTepOAMHHYIO KaTyLUKy
L5, 3aTem Karywky o6paTHOW cBssu L4.
OTBOA, B reTepoAvHHON KaTyluke chenaii
OT 5-7-ro BUTKa, cyMTas OT 3a3eM/IEHHOrO
KOHLA. YMcno BUTKOB KaTyLLKu 06paTHOi
csA3n 15; nposog M3B-1 0,1 0,12.

YCTpoicTBO KaTywek unbTpoB MY L6
N L8 v KaTyllek cBi3n L7 n L9 aHanorny-
HO YCTPOWCTBY TETEPOAUHHBLIX KaTyLlekK.
[Nns HWX, KaK U gna reTepoAuHHbIX KaTy-
LUEK, MOXHO MCMO/b30BaTh KapOboHU/IbHbIE
OpOHEeBble CepleyYHUKM UM OTPe3Kn dep-
PUTOBOIO CTEPXHA. B MepBoM cryyae Ka-
TYWKn L6 n L8 [omkHblI cogepxXatb Mo
75-80 BnTKOB, BO BTOPOM 0 45-50 BUT-
koB nposoga M3B-1 0,1. Katywku csdA3n
L7 u L9 HamaTbiBail noBepx KaTyLlek
(OMNbTPOB TakMM >ke MPOBOAOM, HO Aua-
metpom 0,12-0,15 mm. B nepsom crnyyae
KaTywka L7 po/mkHa cofepxatb 15 BuT-
koB, L9-30 BWUTKOB, a BO BTOPOM Chy-
Yae—COOTBETCTBEHHO 10 1 20 BUTKOB.

[ns npeobpa3oBaTe/lbHOrO Kackaja uc-
NONb3yi TPaH3UCTOP C KO3IPHULMEHTOM
h2i3 40 50, a Ans Kackaga ycuneHus npo-
MEXYTOYHOM  YacToThl ¢ b2,360-80.
MopactpoeyHsble KoHaeHcatopbl C2 n C7
MOTyT 6bITb /1O6bIMMK,

Monarato, 4TO npeobpasoBaTenb 4a-
CTOTbl yeunutens MY n getekTop, a Tak-
Xe OfMH-fBa Kackaja ycufieHus Koneba-
HWIA 3BYKOBOW 4acTOTbl (MW BKJTHOYEHHbIE



Tab6nuua b

CcB
CeppeyHnK

Katywka L1

Karywka L5

as CcB as

Haun6onbluas eMKocTb KoHgeHcaTopa Ct, Hambo/bluasi eMKOCTb KOHAeHcaTopa

nd

150 250

deppuTOBbIl CTEPXKEHb MapKu
600HH pgnameTpom 8 U1 AnMHOWN
100-120 mm

Kap6oHunbHbI cepgedHnk Cb-12a
DeppuToBbLIiA CTEPXKEHb MapKu
600HH panameTpom 8 U1 AnMHOMN
13-15 Mmm

EMKoCTb conpsiraloLero KoHfeHca-
Topa C6, n®

B LeMb [JeTeKTopa ro/foBHble TeneoHbl),
Tbl CHauana cobepellb U HanagWLlb Ha Ma-
KETHOV naHenu. BKOUMB nuTaHue, u3-
Mepb KO/IEKTOPHble TOKW TPaH3MCTOPOB
VI, V2 n, ecaM OHW 3HAYUTESIbHO OT/In-
4arTCA OT YKAa3aHHbIX Ha CXeme, MOAroHU
nx nogbopom pesnctopoB R1 m R5. 3Ta
npesgapuTenbHas, rpybas nposepka gact
BO3MOXHOCTb CYAWTb TO/MIbKO O TOM, HeT
N OWMBOK, NIOXMX KOHTAKTOB WM Hewc-
MpaBHbIX AeTaneli B Lensx NpuemMHuKa. 3a-
TEM MOLK/MOYN K MPUEMHUKY BHELLHIOH
aHTEHHY W MOMbITalicA HACTPOWUTL ero Ha
Kakyto-mbo paguoctaHumio. Mpu aTom
MofCcTpoeyHble KoHAaeHcaTtopbl C2 un C7
BXOAHOrO Y TeTepoAMHHOI0  KOHTYpPOB
YCTaHOBM B MO/OXEHME CpefHeli eMKOCTM.
Ecnm mombiTka He yAacTtcs, 3HAuYuUT, rete-
POAVH He reHepupyeT WM HEeT COMpsKe-
HUA KOHTYPOB npeobpasoBarens.

Mpexge Bcero npoeepb, paboTaeT v
retepogyvH. Mogknoun napansiefisHo pesu-
cTopy R3 BOSILTMETP MOCTOSAHHOIO TOKa
M 3aMKHM HaKOpPOTKO KaTyliky L5. lMpwu
NCMpaBHON paboTe reTepofgmHa nocne 3a-
KOpauvBaHMA KaTyLIKW HanpskeHne Ha
3AMUTTEpe JO/MKHO HEMHOIO YMEHbLUUTLCS.
Ecnm HanpspkeHne He M3MEHWTCSH, 3HaUWT,
reTepofuH He reHepupyet. B aToM cnydae
Haflo NOMEHATb MECTaMW BK/OYEHWE Bbl-
BOLOB KaTyLlku o6paTHoi cBsisu L4 wnam,
YMEHbLLUUB COMpOTMBEHNE pe3ncTopa R1,
HEMHOrO yBeNUYWUTb HanpsXXeHne Ha 6ase
TpaH3ucTopa VI.

Mpy ncnpasHoi paboTe reTepoguHa Te-
6e ymacTcs HacTpouTbCA Ha Kakyto-mbo
paguoctaHumio. Ecnn pagmonpuem 6yget
COMPOBOXAATbCA CBUCTOM, WCKaXKatoLLmm
nepefady, OTOABMHb AHTEHHYIO KaTylLlKy
L3 n KaTyLwKy cBA3n L2 OT KOHTYpHOW Ka-

16-202

500

C8, nd

150 250 500 150 250 500 150 250 500

100 75 50 60x5 40x4

120 105 75 175 145 110

80 60 40 230 180 120

130 240 470 75 91 180

Tywkn L1. Tenepb, W3MeHAA WHAYKTWB-
HOCTb KaTylleK (UbTPOB MPOMEXYTOY-
HOI YacTOoTbl (MOACTPOEYHLIMM CepheYHN-
KaMun Un nepemMeLLas KaTyLiku rno eppu-
TOBbIM CTEPXHAM)-CHaYana KaTywku L8,
a 3arem KaTywku L6, gobeiicd Hambosb-
LWeli rPOMKOCTVA MpMeMa CWUrHaoB 3TOM
CTaHumn.

Terepb nepexoay K camoMy KpornoT/u-
BOMY [e/ly-COMPS>KEHNI0 HaCTPOEK BXO[-
HOr0 W TeTepoAMHHOro KOHTYpOB. Bnok
koHAeHcaTopos C1 u C8 ycTtaHoBM B Mo-
NOXEHNe MakCUMasibHOW eMKOCTU U TOMb-
KO MOJCTPOEYHbIM CepAeYHNKOM reTepo-
OVHHOM KaTywku L5 HacTpoi npueMHMK
Ha Kakyl-mbo pagmocTaHUmMio Haunbosee
HM3KOYaCTOTHOr0 yyacTka AuanasoHa. [a-
Nlee U3MeHeHMeM WHAYKTMBHOCTU KaTyLUKW
L1 BXO4HOro KOHTypa nyTem nepemelLe-
HVUS ee Mo (PeppuTOBOMY CTEPXKHIO Mar-
HUTHOI aHTEHHbl [06eiica HanbonbLUel
rPOMKOCTU MpMemMa CUrHanoB 3Tol paamo-
CTaHUmMW. 3aTeM HacTpOl NPUEMHMK Ha pa-
[MOCTaHLUMIO BbICOKOYACTOTHOIO Yy4acTka
[vana3oHa (eEMKOCTb KOHAeHCcaTopoB 6/10-
ka KIE HaumeHbLas). Tenepb, He Tporas
KaTyLlek, conparali KOHTYpbl TOMIbKO MOf-
CTpoeYyHbIMKN KoHZeHcaTopamu C2 wn C7.
Mpy 3TOM Tbl MOXELb YBeNn4yMBaTb em-
KOCTb TEPBOr0 KOHZeHcaTopa U YMeHb-
WwaTb eMKOCTb BTOPOro WAy, HaoboporT,
YMeHbLLUaTb EMKOCTb MEPBOr0 U YBENNYU-
BaTb eMKOCTb BTOPOro. 3agaya ogHa-fo-
6UTbCA HamMbonblUeli rPOMKOCTM Npuema
3TOl CTaHUMW.

Ha 3ToM HanaxusaHue cynepretepo-
OWHa elle He 3aKaHumBaeTcs. Hago ewle
pa3 NoACTPOWUTb FeTEPOAVHHDBIA N BXOLHON
KOHTYPbI B KOHLe U Havyasie AvanasoHa, 3a-
TeM eLlle pa3 NoACTPOUTbL KOHTYpbl L8C11

241



n L6C4 dunbTpa NPOMEXYTOUHOW ua-
CTOTbl W CHOBa BEPHYTbCA K KOHTypam
npeobpasosatenis nNpuemMHuKa. 1 moxet
ObITb JaXKe He OfWH, a ABa-TpW pasa, noka
HUKaKu1e MOACTPOEYHbIE 3/IEMEHThLI YXKe He
6yayT ynydwarts paboTy MpUeMHMKa.

He WcknoueHo, YTO MPUEMHMK CTaHeT
caM03036y>|<,anb0ﬂ MpuunHoOin camoBO3-
6Y)KOEHUS MOXET ObITb HeyJauyHoe pasme-
LieHNe KOHTypa reTepoAuHa U KOHTYpOB
MPOMEXYTOUHON 4aCTOTbl OTHOCUTE/IbHO
MarHMTHOW aHTEeHHbl W MO OTHOLLUEHWIO
Apyr K gpyry. Vwm nydwlee pasmelleHue
3TUX 3/1IeMEHTOB MpUeMHMKa. Ecnm He mo-
MOXET, TO Monpobyil MeHATb MecTamu
BbIBOZbI KaTyLLeK cBs3u L7 1 L9, ykopaun-
BaTb WM Pa3HOCUMTb MPOBOAHVKW Lieneii
6a3 1 KONNEKTOPOB TPaH3UCTOPOB. A ecun
BO3HWKaeT reHepauus m3-3a CBA3W Kacka-
[IOB Yepes Lenu nuTaHuW, BKIKOYM B LEMb
Konnektopa TpaHsucTopa V2 ycunutens
MU TouHO Takoli e pa3Bs3biBaAOLLNI
(UNbTP, KaK B LEMM TpaH3ucTopa npe-
obpa3oBaTenst 4acToThl.

Korga ycTpaHuLb BCce Hemnosafku U Ha-
Nafnlb MPUEMHUK, HAYHETCHA 3aBepLuao-
WM aTan-cbopka feTaseil Ha MOHTaX-
HOVi miate M MOHT&X  MpUeMHMKaA
B (yTnap. 34ecb BCe 3aBUCUT OT TBOEN
CMEKa/IKW, WMHULMATWBBLI U TBOWX BO3MOXX-
HOCTel.  MOXHO, HanpumMep, MOXOAHbIA
MPUEMHUK- NPAMOT0 YCUneHns (no cxeme
Ha puc. 204) npeobpasoBaTtb B Cyneprerte-
poguH. Mpu aTom Tebe MPUEETCA TONbKO
MepeMOHTUPOBATb PafnoyacToTHYHO
yacTb, MPeBpaTMB €e B Kackaj YCW/eHWs
MPOMEXYTOYHO YacToTbl U NpeobpasoBa-
Tenb YacTOTbl. MecTo Ha MOHTaXHOI Mna-

Te A4/ HOBbIX JeTaseil Tam ecTb. A feTek-
TOPHbI KacKag, v ycunutesb 34 npuemHu-
Ka OCTaHyTCsi 6€3 W3MEHEHWIA.

Ecnm pelwmiib genaTb HOBbIA NPUEMHMK,
TO, yuuTbIBasi rabapuTbl U OCODEHHOCTM
NMEKLWNXCA  geTasieid, npogymaii  Xopo-
LUIEHbKO €70 MOHTXKHYH CXEMY, KOHCTPYK-
LMo (yTAApa M TOMbKO Torga MpUHUMAii-
cs 3a_fieno. OnbIT y TeBs ecTb, TaK YTO
peLuaii CaMmoCTOATeNbHO BCE 3TW MpaKTuye-
CKMe BOMpochl.

Bnpouem, cynepretepognMH MOXET BbITb
N Ha 3NeKTPOHHbIX flaMnax.

NAMMOBbLIN CYMNEPIETEPOANH

MpuHUMNUanbHas Cxema Takoro BapuiaHTa
cynepretepogvHa n3o6paxkeHa Ha
puc. 237. Ecnun Tbl CTPOWU NPUEMHUK NpS-
Moro ycuneHus 1-V-1 (cm. puc. 228), 10
60/bLUas YacTb CXEMbI 3TOr0 BapuaHTa Cy-
nepretepoguHa Tebe yxke 3Hakoma. [ew-
CTBUTENbHO, BCE, YTO HaxoAWTCA cripasa
OT KoHgeHcaTopa C12, ABnfeTca TOYHbIM
MOBTOPEHMEeM-aHa/IOrMYHOr0 yyacTka Ccxe-
Mbl TOFO NpueMHWKa. Ero Kackag ycune-
HMA PagmMoyacToThbl 3aMeHeH Npeobpasosa-
Tenem-lonyunnca TpexnamnoBblii OAHO-
[Mana3oHHbIi CynepreTepoaviH.

B npeobpasoBaTtene 4acToTbl WCMO/b-
3yeTcs CneunanbHO npefHasHaueHHas Ans
3TOl Lenu KOMOMHMPOBaHHAs 3MEKTPOH-
Has namna 611 (VI). 3To Tpuoa-renTos.
Ee TprvogHaa yactb paboTaeT B retepogu-
He, a rentogHaa-B cmecutene. Cnegosa-
TeNlbHO, NMpeobpas3oBaTesib YacTOThbl 3TOro
CynepreTepoauHa BbIMONHEH C OTAE/bHbIM
reTepoiyHOM.

B cMmecuTenbHYyt0 YacTb npeobpasosare-

Puc. 237. TMpuHuMnuanbHaa cxema f1aMnoBoOro cynepretepoguHa
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na Kpome rentoga namnsl 6U1IM BxopaT:
KOHTYp L2C3C2, cBfA3aHHbI WHAYKTUBHO
C _aHTeHHOW KaTywkoi L1, n KOHTyp
L5C10, BKKOYEHHbIN B aHOLHYHO Lenb ren-
Toda. [eTepoAnHHY0 4acTb 006pasyroT
Tproa namrbl U KoHTYyp L3C6C7C8, uH-
AYKTUBHO CBS3aHHbIV C KaTyLLKOW o6paT-
Hoi cBsian L4. KoHTyp L5C10 B aHOAHO
LUenu renTtofa U WHAYKTUBHO CBS3aHHbIN
C HM TOYHO Takoii e KOHTyp L6C11, Ha-
CTPOEHHbIE Ha YacToTy 465 KI'L, o6pa3yl0T
OBYXKOHTYPHbIA (UALTP MPOMEXYTOUHON
4acToThl.

Kak paboTaeT 3TOT Kackag MprveMHuKa?
Uepes katywky L1 npoTtekaloT nepe-
MEHHble TOKW pasHbIX PajMoyacToT, BO3-
HUKaloLWMe B aHTeHHe Noj [AelicTBUEM
BO/IH MHOTMX pajuocTaHuuii. B KOHType
xe L2C2C3, cBSA3aHHOM WHAYKTWBHO C Ka-
TYLLKOIA L1, BO30Y)XAAKOTCS  KosiebaHws
B OCHOBHOM TO/IbKO TOW 4acTOTbl, Ha KO-
TOPYI OH HaCTPOEeH B Pe30HaHC. 31 Ko-
NebaHna nepefaroTca Ha MepByt0 OT KaTo-
Aa  (ynpaersiouiyto) — CeTky  rentoga
W BO3LEMCTBYIOT Ha €ro aHOAHbIA TOK.
BTopas n yeTBepTas CeTKW, COefMHEHHbIe
BMeCTe, BbIMOJHAIOT quHKu,mm 3KpaHupyo-
WX ceToK rentofa. lMonoXutesibHoe Ha-
NpskeHWe Ha HUX MOJAETCs Yepe3 pesu-
ctop R1. BO3HWMKHOBEHME B 3TOIN Lenu
KonebaHWs  pagMoyacToTbl  NpefoTBpa-
waerca kKoHgeHcatopom C4. TpeTbs ceTka
rentofa-cMecuTenbHas, a ndaras, coeau-
HEHHas C KaTOAOM,-3alLMTHasA.

KaTywka 00paTHOIA CBSi3W reTepogvHa
L4 nopkntoyeHa uepes koHpeHcatop C9
napasinesbHo aHoAHOW uenu Tpuoga. Ko-
nebaTeNibHbIA KOHTYP reTepoanHa Yepes
KoHaeHcaTtop C5 BK/HOYEH B CETOYHYHO
Lenb Tpuoga. MNpu Takom BKIOYEHUU Ka-
TyWeK 4acTb 3HEPrM W3 aHOAHON Lenu
Tpuoda nornagaet obpaTHO B LEMb CETKW,
bnarofaps Yemy retepogvH BOSﬁy)K,anTCFI
W TEHepupyeT 3/eKTPUYECKME KOMebaHus,
yacTtoTa KOTOPbIX OMpefensaeTca WHOYK-
TUBHOCTbLIO KaTyLIKW L3 1 eMKOCTbIO KOH-
feHcaTopos C6, C7 n C8. KonebaHus re-
TepoAuHa C YNpaBnsloLLEei CeTKM Tproga
MoJatoTCA Ha CMEeCUTENIbHYI0 CETKY renTo-
[la 1, Tak e Kak KonebaHus BO BXOLHOM
KoHType L2C3C2, BO34eliCTBYIOT Ha €ro
aHOfHbI TOK. B pe3ynbTate B aHOAHOW
Lenu rentofa, a Takke B KoHType L5C10,
CO37at0TCs  MOAY/IMPOBaHHbIe Kone6aHus
PasHOCTHOM 4acTOTbl reTepoAuHa v npu-
HATOr0 CUrHaia-NPOMEXYTOUYHON. A no-
CKO/IbKY 3TOT KOHTYP 3apaHee HacCTpoeH
Ha MPOMEXYTOYHYIO 4acToTy, OH Bblie-
nseT KonebaHWs TOMbKO 3TOM 4acToThbl.
KonebaHnsi Takoii >e 4acToTbl BO30Y-

16*

XAaTcAa U B KOHType L6C11, BK/IOYEH-
HOM B LeMb YNpaB/IAOLLE/ CETKM Nnamibl
6>K3M (V2), paboTatoLleli B pexume ce-
TOYHOr0 [JETEKTMPOBAHUA-TOUHO TaK e,
KaK 1 B TMPUEMHUKE MPAMOro YCUNEHMA.

ConpsbkeHne HaCTPOEK BXOAHOrO W re-
TEPOAVNHHOIO KOHTYPOB B BbICOKOYACTOT-
HOM Y4aCTKe [uanasoHa OCyLlecTBNAeTCS
MOACTPOEYHbIMUA  KOHAeHcaTopamu — C2
n C8, a B HW3KOYACTOTHOM-MOArOHKOW
MHAYKTMBHOCTEW Katylwek L2 n L3. Kon-
feHcatop C7 B KOHTYpe retepogmHa-co-
npsratowmii. KongeHcatop C3 n pesuctop
R2 B ceTouHoW Lenu obecrneymsatoT TpMO-
4y paboTy B pexume reHepauuu.

B 3aTOM npvemHMKe HET Kackafa ycure-
HWS  MPOMEXYTOYHOM  4acTOThl,  Kak
B TPaH3MCTOPHOM cynepretepoguHe. Ho B
HEM, KaK W B MPUEMHUKe MPSMOro ycune-
HUs, leTeKTOPHasA namna paboTaeT Kak pe-
reHepaTop, 4YTO MOBbILIAET YYBCTBUTESb-
HOCTb MPUEMHWKA.

YTO6bl NPUEMHMK MPSAMOrO YCWUIEHWA
1-V-1 cran cynepretepoavHoM, Hago
JLWb NEepemMOHTUPOBATL KacKag, YCUNeHUs
pafMoyacToThl, NPeBpaTvB ero B npeobpa-
30BaTefib 4acToTbl cynepretepoguHa. s
3TOro Hafo Npexzie BCero 3ameHWTb Jlam-
MOBYIO MaHesb 3TOr0 Kackada Ha AeBs-
TULLITBIPbKOBYIO 1 MEXAY Hel U naHeslb-
KOV AETEKTOPHOW Nammbl YKPEnuTb OBYX-
KOHTYPHbIA (UNbTP MPOMEXYTOYHOW Ya-
cTotbl. Pesnctop R1 m koHgeHcaTop C4
NMPUEMHMKA NPSMOro YCWNeHUs Hago yfha-
/T, TaK KakK OHU Tenepb He HyXHbl. Pe-
31CTOp Xe R2, KOTOpbIii Tenepb GyaeT pe-
3ucTopom R1 uLenu akpaHUpyloLWel CeTKu
rentoga namnsl 6101, cnefyet 3aMeHUTb
Ha pesnucTop C HOMMWHa/IbHbIM CONpPOTU-
BneHvem 18-22 kOm. BxogHaa uenb
ocTaetcsl 6e3 U3MEHeHWs.

KoHTyp L3C9C8 1 KkaTywka obpaTHOW
cBA3W L4 geTeKTOpHOro Kackaja npueMHu-
Ka MPAMOro YCW/eHWs B CyrnepreTepoguiHe
6yLyT COOTBETCTBEHHO KOHTYpom L3C6C8
N KaTyLKoW obpaTHoli cBAsn L4 retepo-
OvHa. Hago TOMbKO YMEHbLUUTL  YuUC/Io
BUTKOB KaTyLUeK MpuMepHo Ha 1/5 uactb
N BKKOYNTb B KOHTYP COMpSArarowwmii KoH-
feHcatop C7. Ecnn KOHTYp paccyuTaH Ha
npvieM CTaHumii CpefHEeBONHOBOrO Amana-
30Ha, TO eMKOCTb COMpAratoLwero KoHAeH-
caTopa pgo/mkHa 6biTb 510-620 nd. [ns
[/IVMHHOBO/IHOBOTO ~ AMarasoHa emKOCTb
3TOr0 KOHJeHcaTopa [O0/KHa COCTaB/iATb
180-220 n®, u, Kpome TOro, napasinensHo
KaTywke L3 (unm napannensHo nog-
CTpoeyYHOMY KoHfAeHcaTopy C8) Hajo noa-
KHOUNTb KOHfeHcaTop EMKOCTbH0
47-51 n®, HeobXoAMMbIA ANA Ccornacosa-
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Puc. 238. ®unbTp NPOMEXYTOYHOM 4acToThl

HMA HauaNbHbIX EMKOCTell KOHTYPOB B Bbl-
COKOYaCTOTHOM YYacCTKe [AuanasoHa.

[BYXKOHTYpPHbIA  NOMOCOBOA  hUNbTP
MPOMEXYTOUHOW YacTOTbl [O/KEH ObITb
paccumTaH Ha JactoTy 465 kI'u. MopgoigeT
unbTp OT /IO60ro NamnoBoro pasmose-
LLATe/NIbHOTO CynepreTepoiuHa, B TOM Yuc-
Ne W ycTapeBlleii Moaenn. BHewHuiA Bug
M KOHCTPYKUMA OAHOr0 W3 Takux PpunbT-
poB OT npuemMHuKa «PoauHa-52» noka-
3aHbl Ha puc. 238. Ero KOHTYpHble KaTyLl-
K/ MOMeLleHbl B KapbOHW/IbHbIE YallKu
6poHeBoro cepgeyHuka Cb-12a wn npw-
KfleeHbl K reTMHaKCOBOW nnarte. 34echb e
Haxo4aTcd W KOHAEHCATOpbl KOHTYPOB
¢unbTpa. UTO6LI MCNOMBL30BaTLb TaKOM
(MM aHaNOrMYHLIA eMy) GUNLTP B TBOEM
MPUEeMHUKe, HALO TO/MIbLKO HamoTaTb Ha
CepAeYHVK KaTyLKM TOro KOHTypa, KO-
TOpbIli Gyfelwlb BKIKOYaTb B LEMb CETKM
[eTeKTOpHOI namnbl, 25-30 BUTKOB Mpo-
Boga M3B-1 0,1-0,12; oHa 6ydeT KaTyLl-
KO obpaTHOW cBs3n (L7) AETEKTOPHOro
Kackafa CynepreTepofuHa.

Bo Bpems nepefenky NpueMHUKa nepe-
MEHHbI pe3ncTop o6paTHOl cBA3n R6 Le-
NecoobpasHO NepeHecT Ha 3afHIOK CTEH-
Ky LUaccy WM YKPenuTb Ha ropu3oHTa b-
HOIA NaHenu Lwaccy Bo3ne uibTpa npome-
XKYTOYHOW YacToThbl. [onb30BaThCa UM Thl
OyfeLlb TONbKO MPY HaTXXMBAHUK MPUEM-
HMKa Bnpouyem, ero MOXHO 3aMeHUTb Mo-
CTOAIHHBIM PE3UCTOPOM TaKOro e HOMU-
Hana, a rnyouHy MOMOXMWTENbHON 06paT-
HOI CBA3W NOA6MPaTb NOACTPOEYUHbLIM KOH-
JeHcaTtopom. B aToM cnyyae cxema aHog-
HOM Lenu namnbl [eTEeKTOPHOrO Kackaja
OygeT wMMeTb  BMf, MOKa3aHHbIA  Ha
puc. 239. OTO Ccxema MapanesnbHol
obpaTHOW cBA3N. Pesnctop R6 34ech Bbi-
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MOMHAET POSib-Harpysku namnel V2. Ha-
MBbITO4HEWLLYIO BENNYMHY 06paTHOWM CBS-
31 YCTaHaB/MBAKOT MOLCTPOEYHbIM KOH-
feHcatopom C ¢ Hambosnblueii eMKOCTbIO
100-150 n®. Ykpenwu ero Bo3ne uabTpa
MPOMEXYTOUHOI YacToThl. Ecin B npouec-
CE HaNaXMBaHUA MNPUEMHMKA BbISCHUTCS,
YTO EeMKOCTb 3TOro KOHAeHcaTopa Mana,
napannesibHo emy MOAKMUULLb AOMOHM-
Te/bHbI KOHAEHCATOP MOCTOSHHON eMKO-
CcTu.

Mocne NpoBEPKM MOHTaXa BK/OUM NU-
TaHWe 1 NPOoBepPb HaMpPHKEHUE Ha 3/1eKTPO-
[lax npeobpasoBaTesibHOW namnbl. Ha aHo-
[e rentoga JO/MKHO ObITb NOYTWM MOSHOE
HanpsbkeHWe BbINPAMWTENA, @ Ha aHofge
Tpuoga 40-50 B. lNMocne 3atoro nepexoam
K HacTpolike KOHTYPOB (huibTpa NPoMedy-
TOYHOW YaCTOTbl U COMPSXEHWNIO KOHTYPOB
npeo6pasosarens.

BHavane cepfiedHMKM KOHTYPHbIX KaTy-
WeK (unbTpa NPOMEXYTOYHOW 4YacTOThl
YCTaHOBW MNPUMEPHO B CpefHee MOJOXe-
HUWe, a LUenb 06paTHOW CBSA3WN AETEKTOPHO-
ro Kackaga BpeMEHHO OTKNtouM. Moaksto-
UM aHTeHHy, 3a3eM/ieHMe W HacTpon npw-
EMHUK Ha Kakylo-nnbo pagmocTaHLmio.
Ecav npuema HeT, TO MOMeHs mecTamm
BbIBOAbl KaTywku L4 reTepoguHa. Meg-
NEHHO BpaLLLas cepieyHnKN KaTyllek hunb-
Tpa MPOMEXYTOYHON YacTOTbl—CHaYana
KaTyLLUKN KOHTYpa CEeTOYHOW Lenu pdeTek-
TOPHOW Namnbl, NOTOM KaTyLIKM aHOLHO-
ro_KOHTypa renToja npeobpasoBaresisi—
fobeics HanbonbLUen FPOMKOCTY npuemMa
paguocTaHumu. 3aTem, He W3MeHss Ha-
CTPOVKM MPUEMHUKA, BKMHOUN Lienb 0bpaT-
Holi cBA3W. BennumHy o6paTHOW CBA3M
nogbepn Takol, 4TOObl AETEKTOPHbIA Ka-

Puc. 239. BugonsmeHeHHas cxema Lenu obpart-
Holi cBA3N



v ckaj 6pu1 GJIM30K K NOpOry reHepanyy, Ho
He Bo3Oyxajica. ITo OyleT cooTBETCTBO-
BaTh HaMOOJBIIEN YyBCTBUTEILHOCTH MPH-

* €MHHKa.

Conpsiesre TeTepOJMHHOrO M BXOAHO-
ro KOHTYpOB B HH3KOYACTOTHOM H BBICO-
KOYACTOTHOM y4YacTKax [uamas’oHa Jenai
Tak Xe, Kak 00 3TOM s paccka3siBaj Npu-
MEHHTEBHO K TPAaH3MCTOPHOMY Cymepre-
TEPOIHHY.

OKOHYATENBHO HAJAXEHHBI IPHEMHUK
NpH HapyXHOH aHTEHHE M XOpolleM 3a3e-
MJICHHM [JOJDKEeH ofecrieuuTh TpOMKHiA
NMpHEM HE TOJILKO MECTHOM, HO M HeEKO-
TOPHIX OTHAJNEHHEIX PaaMOBEIIATEIbHBIX
CTaHIHiH.

M BCe Xe 1YBCTBHTEIBHOCTD 3TOrO NpH-
€MHHKA N0 CPaBHEHUIO C IPOMBILULICHHDI-
MH CyIepreTepoAMHAMHE JIaxe CaMOro HM3-
Koro xyacca Mana. Yrobsl oH cran Gonee
YyBCTBHUTEJILHBIM, HaJo JoOaBHTHL KacKal
ycriaeHus npoMexyTounoit gacrotsl. Ilpum
3TOM CETOYHOE JMAETEKTHPOBAHHE MOXKHO
OymeT 3aMEHHTH JHMOOHBIM, 4TO INOBBICHT
KAYECTBO 3BYKOBOCIIDOM3BEACHHUSA, NOABHT-
Cs1 BO3MOXHOCTL BBECTH asmomamuyecxoe
pezyauposamue ycusewun (APY) s
60pE6bl ¢ «3aMHEpaHUsAME» pasuoNpHEMa.
IlpueMHUK 'MOXET CTaTh TpeXAMama-
30HHBIM.

Thi, KOHEYHO, Cpa3y XK€ CHpPOCHIb, KaK
Bce 3TO caenats? OTBevaro: HAZO pajHo-
YaCTOTHYIO YaCTh M AETCKTOp MPHEMHHWKA

CMOHTHPOBaTh [0 CXeMe, NOKa3aHHOM Ha
puc. 240.

PaccMOTpH BHHMATENIBHO 3Ty CXEMY.
Yro B Heil TeOe 3HAKOMO, a YTO TOKA €IIE
Hetr? 3HakoM mnpeobpasoBaTenn 4YaCTOTHL,
TOJILKO OH CTaj TpexXauanajoHHeM. Ka-
Tymku L1, L2, L9 u L10-kaTymxu KopoT-
KOBOJIHOBOrO JjguamasoHa, L3, L4, Ll11
u L12-xaTyliku CpeHEBOJIHOBOTO IMamna-
sona, LS, L6, L13 n L14-xarymku piuH-
HOBOJIHOBOrO n@anasoHa. VI3 mmx: L1, L3
u L5-xarymku aHterHodl uvemd; L2, L4
u L6—xaTymkn BXOIHBIX KOHTYpPOB IIpe-
obpasosatens; L9, L11 u L13—xkarymxu
KOHTypoB  rerepoauna; L10, L12
B L14—xatymku obpaTHOM cBs3M retepo-
nuHa. [lepexon ¢ oxnoro auana3oHa BOJH
Ha ApyTol OCYLIECTBIAETCA NepeKIrovyare-
neM S1, cexmnm S1.1, S1.2, S1.3 u S1.4 ko-
Toporo aeiicTBytor ofHOBpeMeHHO. Korza
BJIOYEH OJIMH K3 JIHANA30HOB, KaTYIIKH
JApPYrux amana3oHoB B pabore mpueMHHKA
yuactus ue npunuMaror. Konnencarop C2
YCHJIMBAET CBA3b MEXJY KaTyUIKaMH BXOJ-
HOM LEMM KOPOTKOBOJIHOBOTO [HAna3oHa.
Ho ero moxer U We OwITh, TOrza CBA3b
MEXOy KaTymkamu OyAeT TOJBKO HHIYK-
THBHOH.

Hanpsixenne ¢ xonTypa L8C10 ¢pribtpa
MIPOMEXYTOYHOM YacTOTHI (B HCXOJTHOM Ba-
puanTte oH 6b11 KoutypoMm L6C11) nonaer-
CA HA YHPAaBJAIOLIYIO CETKYy JiamMmbl V2
(6K4I1) ycwmrens IT4. Havanouoe Hanps-
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Puc. 240. Pasuo4acTOTHas YacTh TPEXAMANa3OHHOrO cyneprerepofuHa ¢ APY
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XKEHME CMELLEHMA Ha YNpaBnstoLLel CeTke
3TON Namnbl CO343eTCS KaTOAHbIM pesu-
CTOpPOM R7, 3allyHTUPOBaHHbLIM KOHAEHCA-
Topom C23.

Harpyskoii namnbl V2 ClyXXWT KOHTYp
L15C24, HaCTPOEHHbIA, KaK W KOHTYpbI
L7C9 n L8C10 npeobpasoBaTenbHOrO Ka-
cKafa, Ha yactoty 465 kly. C HMUM cBA3aH
MHOYKTMBHO TOYHO Takoi >xe KOHTYyp
L16C25. KonebaHnsi NpoOMEXyTOYHOl Ya-
CTOTbI C 3TOr0 KOHTypa MojarTcsa Ha
anog V3 n fetekTupyrotces uMm. Harpyskori
JeTtektopa cnyxut pesuctop R11. Hanps-
XKEHME 3BYKOBOW 4acCTOTbl, CO3jatoLleecs
Ha HeM, Yepe3 KoHAeHcaTtop C27 nopgaetcs
Ha Bxog ycunutens 34, namna 6>K3I1 Ko-
TOpPOro Tenepb [AO/MKHA paboTaTb Kak
NpeaBapuTeNbHbIA  yCUanTeNnb KonebaHwui
34. Pesuctop R10 n koHgeHcatop C26
06pa3yloT  fAueillky  uabTpa  Lenu
feTekTopa.

Kak >e OcCyLleCTBNsSETCA aBTOMaTUYe-
CKOe perynmpoBaHue ycuneHua? 3a cyet
TOKa B Lienu geTektopa. Bo Bpemsa pagwuo-
npvemMa yepes pesuctopbl R10 n R11 npget
MOCTOSIHHAs COCTaBNAOLAA MPOAETEKTU-
POBaHHOIO CUrHana, KoTopas Co3fdaeT Ha
LIenoyke 3TUX Pe3nCTOPOB HEKOTOPOe Ha-
MPsHXKeHWe ¢ OTPULATENBHON NONSAPHOCTLIO
Ha BEPXHEM (M0 CXeME) KOHMe ee. JTO Ha-
MpsHXKeHWe HaXOTUTCA B MPAMOIA 3aBUCUMO-
CTU OT CW/bl CUTHa1a MPUHUMAEMOR pa-
[OMOCTaHLMK; YeM CWSibHee CUrHaa paguo-
CTaHLUWK, TEM 3HaYWTe/IbHee 3TO Harpsxe-
Hue. Ynpasnsawowme cetku namn VI n V2
COeAMHEHbI C KOHLIOM LIENOYKM Pe3ncTopoB
RIO, R11, Ha KOTOpOW [EWUCTBYET MUHYC
HanpsXXeHnsi OTHOCUTE/IbHO MNPOTMBONMO-
JIOXKHOTO  KOHUA  ee,  COefVHEeHHOro
C 3a3eM/IeHHbIM MPOBOAHWMKOM. 3HAUWT,
N Ha YNpasfAloLLMX CETKaxX 3TUX flaMmn OT-
HOCUTENbHO WX KaTo#OB AeNCTBYET M3Me-
HSlOLLleecs  OTpULATENIbHOE  HampsXeHue,
cvelatollee ux pabouve ToukM. [pu
CW/bHBIX CUTHanax CTaHUMW HarpshkeHue
CMELLEHMs BO3pacTaeT, a YCWieHue aBTo-
MaTuyeckn nagaet. Ipwn cnabbix Xe curHa-
Nax, HaobopOT, HanpsXKeHWe CMeLLeHms
YMEHbLLIAEeTCA, a YCUIeHne asToMaTuyecKu
BO3pacTaer.

Pesuctopbl R9, R8 1 R2, Yepes koTopble
Ha ynpasndwowme cetku namn VI n V2
nogaeTtca HanpseHne APY, B coyeTaHun
C KoHpgeHcaTopamn C19 n C20 obpasytoT
(OUNbTPbI, He MPOMyCKalolMe K CeTKam
JlaMn COCTaB/iAloWY0 34 NPOLETEKTUPO-
BaHHOro CuUrHana.

KoHpeHcaTop C7, KOTOpPOro He 6bino
B Npeobpas3osaTesie UCXOAHOro CcynepreTe-
POAMHA, HYXXeH 419 TOro, Y4Tobbl NOCTOSAH-
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Hasd cocTasnsowas curHana APY He 3a-
MblKanacb Ha O0OWWA MWHYC MMTaHus
Lereli MpYeMHMKa Yepe3 KOHTYpHble Ka-
TYLLKW.

A [omKeH Teba NpefynpenTb: cucTema
APY He nosbllLaeT 06Lee ycuneHue, KoTo-
poe faeT MPUEMHUK, a NLIb aBToOMaTuUYe-
CKM MNOAJEP>KMBAeT Ha HEKOTOPOM Ccpej-
HEM YpOBHE YYBCTBUTENLHOCTL NMPUEMHUKA
W, CnefoBaTeNbHO, TPOMKOCTb 3BYKOBOC-
Npou3BefeHus.

KaTtyLky cpefHeBO/HOBOrO U [A/IMHHO-
BO/IHOBOIO [Mara3oHOB OCTATCA TaKuMu
Xe, KaK B CYrepreTepogviHe rno cxeme Ha
puc. 237. KaTywku KOPOTKOBO/IHOBOIO
AvanasoHa HamoTali Ha  KapTOHHble
rmnb3bl avameTpom 18 20 mm, Hanpumep
OT  NAaTPOHOB  OXOTHUYLETO  PYXKbA
(puc. 241). Katywka L2 pomkHa copep-
»Katb BOCeEMb BWTKOB nposoga [M3B-1
0,6 0,8, katywka L9 cemb C MONOBMHOIA
BWTKOB Takoro >e nposoja. WX BUTKM
yKnafplBali Ha Kapkacbl C TakumMm pacue-
TOM, YTOObI 06LLAs A/IMHA HAMOTKM COCTa-
Buna 12 mm. Burkn katywek L1 u L10
yKnafplBali paBHbIMW MOpUMAMM N0 06e
CTOPOHbI OT KOHTYPHBIX KaTyLlek. NepBas
13 HUX Jo/mpkHa cogepxaTb 20-25 BUTKOB
nposoga M3B-1 uan M3/M10 0,12-0,15,
BTOpas -LLECTb BUTKOB TaKOr0 >e MpoBo-
Ja.
dunbtp MNOr14 Kackaga ycuneHus npo-
MEXYTOYHON 4acTOTbl TOYHO TaKOW Xe,
Kak unbTp 1®r4 npeobpasoBaTe/ibHOro
Kackaga.

JononHas npocTeiwunini BapnaHT nam-
MoBOro CyrnepreTepogvHa Kackafiom ycune-
HWSI NPOMEXYTOYHON 4acToTbl, BOCMO/b-
3yiCA CXeMOW MOHTaXKa, MOKa3aHHOW Ha
puc. 242. Jlamna V2 3TOro Kackaga
(6K4IM) pomkHa 3aHATH MeCTO ObIBLUErO
CETOYHOro geTekTopa. Pagom c Heii Kpenu
BTOPOI MOSIOCOBO (PULTP NPOMEXYTOY-
Holi uactoTbl (Il @I4), a BO3nMe Hero
CMOHTVPYIA naHenbky namnbl 6)XK3MM. OHa

Puc 241. Katywkun KB gnanasoHa



[Jvoabl U KOHAeHcaTopbI

yy HacTpoiika S1

Puc. 242. Pa3melleHne getaneli TpexananasoH-
HOro cynepreTepofuHa C KacKajom YCUIeHUs
NPOMEXYTOUYHON 4acToTbl

6ynet Tenepb namnoii V4, a BbIXOAHas
namna 6M1M-namnoii V5 3Toro BapuvaH-
Ta NpYEeMHMKa.

MepekntoyaTtes  AMana3OHOB  YKpPenu
B NOABasie LlacCM C TakMM PacyeTom,
4TOObl MPOBOLAHMKW LiEMein ynpaBastoLLmX
CeTOK npeobpa3oBaTesibHON namrbl Gbian
BO3MOXHO KOpPOTKMMW. [lpyM 3TOM OCb
nepek/oyaTens 3aiimeT MecTO OCW BEpHb-
€pHOr0 MexaHu3Ma, a OCb BepHbepa npu-
[leTcs NepeHecTt Ha MecTo GbIBLUEr0 pery-
nsiTopa 06paTHO CBA3MN.

B cBasn ¢ Tem, 4yto namna 6>K3M (V4)
iTenepb ByneT paboTaTb TOMBKO Kak Mnpef-
BapuTeNbHbIA yeunutens 34, Ha ee ynpa-
BMIAFOLLLYHO CETKY HAfl0 NoAaBaTb Hanpske-
HVe CMeLleHWs, JeTann uenn o6paTHON
cBs3n (puc. 237 L7, R6) n KoHAeHcatop
C12 cnefyeT WUCKMOUAUTbL, & HarpysoyHbIv
pesuctop (Ha puc. 237—R7) namnbl coesu-
HUTb HEMocpescTBeHHO C ee aHogoM. Ko-
poye roBops, CxemMa 3TOro Kackafa
[OMKHA NPUHATL BWA, MOKAa3aHHbIA Ha
puc. 243 (ungpbl B CKOOKax COOTBET-
CTBYIOT HyMepaLmu JeTasneil npocTenLero
cynepreTepoguHa). B atom cnyvae umeet
CMbICN J06aBUTb M pasbeM X3 Ana 3By-
KOCHuUMaTens, 4tobbl yeunutens 34 npu-
eMHUKa MOXHO OblNo MCMnosb3oBaTh AN
BOCNPOW3BELEHNS TpamM3anucu.

B Takom Kackafe HauvasbHOe CMeLLeHue
Ha ynpaBnstoLLei ceTKe Nnamrbl CO34aeTcs
aBTOMATWMYECKM MAfeHNEM HarpsKeHWUs Ha
KatogHoMm pesucTope R13. KoHgeHcatop

C29, |UYHTVpPYKOWMA 3TOT  PE3ncTop,
YCTPaHAET  OTpUUATENbHYI0  06paTHYHo
CBA3b MO MepeMeHHOMY TOKY, CHWXalo-

LY YCWUIUTeNbHblE CBOWMCTBA Kackafa.
MNpu nogxnoyveHnn K pasbeMy X3 Mbes3o-
KepaMmyeckoro 3BYKOCHMUMATeNs U npo-
UrpbIBaHWM TPaMMNIaCTUHKN Ha pe3ucTope
R12 co3pgaeTcs nepemeHHOe HarpskeHvie
3BYKOBOW 4acTOTbl, KOTOPOe YCWUIMBAETCA

NTAMMOW. YCWUNEHHbI CUTHaN CHUMAETCS
C Harpy3oyHoro pesuctopa R14 un panee
yepe3 pasgenuTenbHbli KoHaeHcatop C32
MocTynaeT Ha Perynsarop rpoMKOCTW.
3aKOHUMB Nepefieniky NpUemMHUKa, WCrbl-
Tali cHadana ero ycunutens 34, Npourpbl-
Bas rpamnnacTMHKy. 3aTeM, MOAKIIOYMB
aHTEHHY W 3a3eMJieHue, HacTpoW npueMm-
HUK Ha Kakyto-1mbo pagmocTaHUmIO B ft0-
60M [unanasoHe W MOACTPOA  KOHTYPbI
(hUNbTPOB NPOMEXYTOUHON YacToThbl, a 3a-
TeM 3aliMUChb COMPSHKEHNEM KOHTYPOB Npe-
o6pasoBatens. Ha aTo Bpems MpPOBOAHMK
uenn APY, naywmii OT ynpaBAsitoLmx ce-
ToK namn VI n V2 K pe3snctopy R10, Bpe-
MEHHO MepeKNioyM Ha 3a3eM/IeHHY na-
HeMb Wwaccu. A Korfa Hanagvb npuem-
HWK, BOCCTAHOBULLUL 3Ty LEMNb—MPUEMHUNK
CTaHeT paboTaTb C cuctemoin APY.

MprcTynast K HACTPOIiKe U CONPSXKEHMIO
KOHTYPOB, aHTEHHY MOXeLlb MOAK/IOUYNUTD
HEerocpeACTBeHHO K He3a3eM/IeHHbIM CTa-
TOPHbLIM MacTMHaMm KoHgeHcaTtopa C6 Ha-
CTPOWKN BXOAHbIX KOHTYPOB. OTUM Tbl
YCUNWLWb CBA3b aHTEHHbl C Npeobpasosa-
TefeM 4acToTbl. Ecnm Ha KakoMm-TO w3
[Mana3oHoB MpWeM CUrHaN0B CTaHUMIA He
Noy4aeTcs, NPUUMHON TOMY MOXET ObITb
HenpasW/IbHOE BK/HOYEHWE BbIBOLOB Kary-
LUEeK reTepofuHa, 13-3a Yero OH He BO36Y-
Xaaetca. B aTom cnyyae Hafo MOMEHATb
MecTaMu BK/IOYEHWE BbIBOAOB KaTyLLKM
reTepogmMHa HepaboTaroLlero [auanasoHa.
Ecnv ke npeobpasosaresib UK yCUNUTeNb
M4 BoobLe He paboTaeT, HENOMAAKN UL
C MOMOLLBI0 NPOGHUKOB 1 U3MEPUTENbHbIX
nprubopoB.

A ecnuM  namnoBblil  CynepreTepoauH
npocTeiillero BapuaHTa (MO0 CXeMe Ha
puc. 237) BOO6LLE He NOJAET MpPU3HAKOB
OKU3HW»? B TaKOM cfyyae pasfenu npuem-
HVK CYMBOJIMYECKWN Ha COCTaB/AOLLME ero
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4acTW U, NOMb3YACb MPOBHUKaMWU 1 U3Me-
pUTENbHLIMA  NPUGOpPaMK, B KaXXAOW w3
HUX WY HEWUCrpaBHOCTM.

CHavana yfanv 13 rpuemHuKa sce nam-
Mbl, KDOME CUTHaNbHOM, BK/OYM MUTaHWe
N Ccpasy e WM3Mepb HanpsdkeHWe Ha Bbl-
Xof4e hunbTpa BbINPAMUTENS. DTO Hanps-
YKEHVe [O/MKHO COOTBETCTBOBATb UK BbiTb
6/M3KMM yKa3aHHOMY Ha NPUHLMNNALHON
CXemMe npuemMHuKa. Ecnm oHO mano, ro
OTK/THOUY OT BbINPAMUTENSA MIKOCOBOIN NPo-
BOLHVK LENu NUTaHUs aHOOB W 3KpaHu-
PYHOLLMX CETOK flaMn 1 CHOBA M3Mepb Ha-
npsxeHve. Ecnn 1 Tenepb HanpsbkeHne Ma-
JIO UNIN COBCEM €r0 HET, 3Ha4MT, Heucrnpas-
HOCTb Haf0 WCKaTb B feTanax W Lensx
camoro 6n0ka nutaHus. B cnydae noss-
NEHVs Ha BbIXOZe BbIMPAMUTENS HOPMaslb-
HOFO HanpsbkeHUs nocne BPEMEHHOro OT-
K/IOYEHMA OT HEro MpOBOAHUKA aHOAHO-
3KpaHHbIX Leneii nammn, 3HauuT, B 3TUX
Lensx Hafo WCKaTb KOPOTKO3aMKHYTbIi
YYaCTOK WM MPOBUTBLIA KOHAEHCATop.

3aTem BCTaBb B MaHe/lbky BCE flaMmribl.
Mpy 3TOM HanpsXXeHWe Ha BbIXOe BbIMNps-
MUTENA HeCKOMbKO CHM3UTCA. KOCHMCL OT-
BEPTKOW BbIBOAA YNpaBAstoLLE CeTKN fe-
TEKTOPHON namnbl. B guHaMuyeckoi ro-
NOBKe [O/KEH MOSBUTLCH TPOMKWIA 3BYK
HM3KOro TOHa ((hOH MEpPEeMEHHOro TOKa),
ABMAOLMIACA NPU3HAKOM PaboTocnocob-
HOCTW TpaKTa 3BYKOBOW 4acTOTbl MpueM-
HUKa.

PaboTocnoco6HOCTb  PafMo4acTOTHOrO
Kackafa nposepsalii NyTeM W3MepeHus Ha-

MPSHYKEHUIA Ha 3NeKTpogax ero famnbl, a
BXOAHOV KOHTYP Ha paboTy ero kKak KoH-
Typa [eTeKTOPHOro MnpuemMHuKa ¢ (Mo-
MPLLBH YHUBEPCAIbHOTO NPOGHMKa).

Tak, MOCTeNeHHO MepexoAs OT BbIX0Aa
KO BXOZY, Tbl MPOBEPMULUb KaXAYH YacTb
MpuemMHuKa. B aToM gene MHOroe 3aBMCUT
oT Tebsi camoro. Ecam Tbl XOpOLLO ycBOUA
HasHayeHVe Kakgoi getanm, paboTy Kaxk-
[Oro Kackaja 1 NpUeMHKKa B LEsIoM, Tl
YCMELWHO CMpaBuLLILCS C 3TOW 3afauye.

*

CynepreTepoguH, 6ydb OH TpaH3u-
CTOPHLIM WM TaMMNOBbIM—6e3pasnnyHo,
OTHOCUTCH K NPWEMHMKAM MOBbILLIEHHOM
CNOXKHOCTUW. OfHaKo OH OyfeT u4yBCTBU-
TeNbHbIM W CeNeKTWBHbIM TOMbKO B TOM
cnyyae, KOrfa XOpOLIO COMPAYKeHbl BXOA-
HOW ¥ reTepoAuHHbIA KOHTYpbl MO BCEMY
OvanasoHy UM TIATENbHO  HaCTPOeHbI
(OUNbTPbl  NPOMEXKYTOYHON  4acTOThl.
A 3TO He Bcerja yAaeTcs chenaTb, He
VMes reHepaTopa CTaH4aPTHBIX CUTHAIOB,
UYBCTBUTENBHOTO  MHAMKATOpa  BbIXOAA
Y HEKOTOPbIX APYrUX U3MEPUTENbHbLIX Mpu-
6oposB. Ho Takue npubopbl ecTb B paauo-
LUKONaxX ¥ CNopTUBHO-TEXHUYECKMX Ky6ax
OOCAA®D, pagmonabopaTopusix CTaHLuii
1 KNyGoB HOHbIX TexHuKoB, [lomos n [Bop-
LIOB MWOHEPOB U LUKOMbHWKOB. W1 ecnn Tl
obpaTuwbca Tyda 3a NoMowblo, Tebe ee
OKa>KYT.



BECEA LUECTHAILIATAA
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3HAKOMCTBO C ABTOMA-
TUKOW

OfHa>Kabl, MPOBOAA 3aHATUSA PafNOKpY>K-
ka, A nonpocun pe6AT BCMOMHUTBL U Ha-
3BaTb aBTOMaTMWYECKN AefiCTBYIOLMe YCT-
poiicTBa M npubopbl, C KOTOPbIMA UM
NPUXOANTCA BCTpeyaTbca Aoma. Jlobble:
TEennoBble, MeXaHW4yeckve, 3NeKTPUYECKNe,
3NeKTPOHHbIe. T[loHayany Koe-KkTOo [Aake
pacTepanca: asToMaTbl Ha 3aBofax-no-
HATHO, a goma?

OfHako 3TO 6bl10 BPEMEHHBIM 3amella-
TenscTBOM. Hassanm maccy Belleit u cu-
cTeM, cofiep>KallyiX aneMeHThbl asToMaTy-
KU: aBTOpYyYKa, Yacbl, LeHTpaibHOe O0TO-
nneHve, BOLONPOBOAHbLIA BEHT UMb, 3NEKTPO-
XONOAUNbHWK, CMMBHOW 6aqoK TyaneTHO
KOMHaTbl, 3MeKTPOCYETUMK, 3MeKTPO3BO-
HOK, 6apoMeTp, PerynaTop Harpesa 3fek-
TPOyTIOra, NNaBKuiAi NpefoXpaHNTeNb aNeK-
TpoceTu U MHoroe gpyroe. [a, BCe 3TO
aBTOMaThl, CBOeOOpasHble PoboThl. B3ATb
X0T$ 6bl NNaBKWii NpegoxpaHuTens. CTouT
MPeBbICUTb TOK, HA KOTOPbIA OH paccuu-
TaH, KaK OH TYT >Ke HakaiuTca 1 pacnna-
BUTCA-MeperopuT. A eciiv BCMOMHUTb pas-
JMYHbIE [IeTCKME WIPYLWKU-KaTankm C 3a-
BOAHBIMW W 3NEKTPUYECKMW [BUraTensimm,
Urpbl-aT TPakKunoHbl? B HUX Beflb TOXKe 3a-
No>KeHa asToMaTwKa. Elle 6onblue aBTo-
MaTUKN Tbl MO>Kellb YBUAETb B LUKO/e,
0COGEHHO B MaCTEPCKUX W (PU3NYECKOM
yyebHOM KabuHeTe, Ha ynuue, B KUMHOTea-
Tpe...

A Kakue 3NeKTPOMEXaHUYECKME W 3MeK-
TPOHHbIE aBTOMAaThI, NONE3HbIE A1 A0Ma,
LIKOMbI, MO>KHO CfienaTb CBOMMW pyKamu?
BoT 06 3TOM-TO M noiigeT pasrosop
B 9TOl Gecege.

Ho npe>kpe norosopuM 06 anekTpuue-
CKMX AaTunKax W 9NeKTPOMArHUTHbIX pe-
ne, ABNAKOLLUMXCA BaXKHEMLWMMN 3nemMeHTa-
MW 3NEeKTPOHHOA aBToMaTuku. HauHem
¢ hoT03NEMeHTOB-NPUBOPOB, Npeobpasyto-
LLMX CBETOBYIO 3HEPTUIO B 3NEKTPUYECKYHO.

®OTO3JIEMEHTbI

YecTb M306peTeHMst (hOTO3NleMeHTa npu-
HaNIeXXNT PYCCKOMY yUYeHOMy AJieKcaHapy
"puropsesny” CTONETOBY.

Ayayun  npodeccopoM  (msukm  Moc-
KOBCKOro YyHusepcuteta, A.[. Ctonetos
B 1888 r. nposen Takoi onbIT (puc. 244).
Henoganeky apyr OT gpyra OH pacnoso-
XN MET/IMYECKMIA ANCK U TOHKYKO Me-
TANYECKYIO CETKY, YKPenuB KX Ha CcTe-
KNAIHHbIX CTOlKax. [MCK coenHUA ¢ OTpu-
LaTe/bHbIM, & CeTKY-C MOMOXMWTE/bHbIM
nontocammn 6atapen. Mexay ceTkoin n ba-
Tapeeil OH BK/OYWA  YYBCTBUTENbHbI
3/1EKTPOM3MEPUTENbHBIA  NPUOOP - rabBa-
HOMETP C 3epKa/lbLeM Ha MOABVKHOW
pamke BMeCTO CTpenku. [poTuB ranbsa-
HOMeTpa Haxogwncs (oHapuK, a nog HuUM
nonoca 6ymaru ¢ geneHnamm-ikana. y-
YOK CBeTa OT (hoHapsa Hanpasnsnca Ha 3ep-
Ka/lbLie raslbBaHOMETPA, & OTPaKEHHbIA OT
Hero 3aiuvk magan Ha wkany. Jaxe npu
He3HauMTeNbHOM TOKE 3epKasble ranbBa-
HOMeTpa NOBOPaYMBa/IOCh, 3aCTaBNsAs CBe-
TOBOM 3aliuMK 6GexaTb MO  AeNeHUsM
WKanbl. Ha HeKoTopoM paccTosHUKM OT
avcka n cetkn A.T. CTONeToB ycTaHOBUI
Lpyroi (hoHapb, CBET KOTOPOro, NPOHW3bI-
Bas CeTKy, ocselan auck. lMoka LiTopka
ZyroBoro (oHaps 6blna 3akpbiTa, CBETO-
BOI 3a4MK MOKOW/ICA Ha Hyne wkanbl. Ho
CTOM/O LUTOPKY MPUOTKPbITb, Kak 3aiiunK
TOTYAC HauMHaN nepemeLLaThbes No LKae,
yKasblBas Ha HaMuvMe TOKa B, Kas3alocb
6bl, pasopBaHHON Lenw.

DTOT OMbIT MO3BOMW YYEHOMY CAenaTb
BbIBOZ: CBET «POXJAeT» 3MEeKTPUUECKUit
TOK. OTO ABNEHWEe Mbl Terepb Ha3blBaeM
(hoTo3nekTpuueckum adpgpekTom (0T Fpe
YECKOro €noBa «(OTO»-CBET U NAaTUHCKO-
ro cnosa «3qekT»-geiicteme). A.I. Cto-
NeToB, KPOMe TOro, 3KCMePUMEHTASbHbIM
nyTem [o0Ka3aJl, UTO HeKOoTopble MaTe-
pviasibl Nog AeiicTBMEM CBeTa MOJO6GHO Ha-
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Puc. 244. OnbiTHasA ycTaHoBKa A.I". CToneToBa (crpaBa PUCYHOK U3 €ro COYMHEHUs, HA KOTOPOM:
A-gyrosoii ¢oHapb; B 6artapes; C-aBa nniockonapannenbHbIX agvucka; G-raibBaHOMeTp)

rpeToMy Katogy paguosnammnbl MOryT uc-
MyckaTb 3/IeKTPOHbLI. B ero onbiTax cBeT
BblOMBAN M3 META/IIMYECKOr0 AMCKA «poii»
3M1EeKTPOHOB, KOTOpPbLIA MNpUTATMBANCA Mo-
JIOXXUTENBbHO 3apSHKEHHON CETKOM, 06pasys
B LN 3NeKTPUYECKWIA TOK. DTOT TOK Mbl
ceiiyac HasbiBaeM (HOTOTOKOM.

B onbiTHOM ycTaHoBke A.T. CToneTtoB
MCNonb30Basl [Ba 3M1eKTpoaa, MoAo6Hble
3NeKTPoAaM  [BYX3NIEKTPOAHON  flamribl:
[OVCK-KaTopg, ceTka—aHof. Korpa auck oc-
BELLACA, B LieNM BO3HUKa 3NEKTPUYECKNI
TOK, MOTOMY YTO B MPOCTPaHCTBE MEXAY
3NeKTpoAaMn NosBNANCA MOTOK 3/1EKTPO-
HOB, BbIOWTbIX CBETOM M3 AWCKa-KaToga.
Takasd ycTaHOBKa ¥ Oblna NepsbIM B MUpe
(hOoTO3N1eMEHTOM. 3HayeHVe (POTOTOKa Ta-
Koro npubopa 3aBucenio OT CBOWCTB Me-
Tanna, M3 KOToporo Obl1 CAenaH Karog,
HanpsXxeHWs 6aTapen U OCBELLEHHOCTU Ka-
ToAaA.

Katofbl COBPeMeHHbIX (POTO3/1EMEHTOB
[enatoT U3 nonynpoBOAHWKOB. py 3TOM
obpas3oBaHMe  CBOOOAHLIX  3/1IEKTPOHOB,
CMOCO6HbIX BbINeTaTb U3 KaTOAOB, MIET BO
MHOr0 pa3 WHTEHCWBHee, YeM Npu UCMosb-
30BaHNM KaToLOB W3 MEeTas/oB.

XapakTepHbIM MpefcTaBuUTeNieM MepsbIX
CBETOUYBCTBUTE/IbHbIX NPUOOPOB ObIN (PO-
TO3MeMeHT LiIM-3, BHELWHWIA BUA W YCTPOii-
CTBO KOTOPOro MokKasaHbl Ha puc. 245, a.
Takve (OTO3/1EMEHTbI  UCMOJb30BA/IUCH,
HanpumMep, B KWHOMPOeKTopax [ANs mnpe-
06pa3oBaHuA My4Ka CBETa, Harpas/IEHHOIO
Ha oHOrpaMMy KUHOMEHTLI, B 3/1EKTPUYe-
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CKWIA CUrHaN 3BYKOBOW 4acTOThbl. OTO He-
60nbLUas WapoobpasHas CTeKNIsAHHasA KOn-
6a ¢ AByMA METa/VIMYECKUMU LMANHAPU-
KaMu-BblBOJaMW 3M1eKTPOAoB. Ha BHY-
TPEHHIOKO MOBEPXHOCTb KOM6bl HaHeceH
TOHYaMWNiA CNoi cepebpa, HasblBaeMblit
MOAKNAAKOM, a MoBepxX HEro—c/oin Lesns
(6ykBa L| B Ha3BaHMM mpubopa). IT0 Ka-

6)

Puc. 245. [a30HanoNHeHHbIN  DOTO3/1EMEHT
LM-3 (@) u 'ero BK/OYEHWe B 3/1EKTPUYECKYHO
uenb (6)



ToA. OH COefiMHEeH C BbIBOLOM MEHbLLEro
AnamveTpa, 0603HaYeHHbIM 3HAKOM MUHYC.
B LeHTpe KONBOYKM Ha CTepXKHe yKpere-
HO MeTaN/InMyeckoe Konbrno—aHog. OH co-
eflHeH C BbIBOAOM 6OMbLUOKD AMaMeTpa,
KOTOpbIA 0603HaYaloT 3HaKOM MJIHOC.

Konba (hoTO3NMeMeHTa HamosiHeHa He-
TpasibHbIM ras3om (bykea [T B ero HasBa-
HUKM), Bnarogaps 4emMy MOXXHO MONYyYUTb
60/bLUON POTOTOK. O6BACHSETCA 3TO TEM,
YTO 3MIEKTPOHbI, feTdAluMe OT Katoja
K aHofly, CTaJIKMBaKOTCA MO MyTW C aToMa-
MW rasa v BblOMBAKOT 3 HUX HOBbIE 3/1EK-
TPOHbI, KOTOpble TaKkKe NIETAT K aHogy.
OcTatku aTOMOB-TOJIOXUTE bHbIE
NOHbI— NeTAT K KaTtogy. B pesynbtate 06-
Lee KO/IMYeCTBO 3/IEKTPOHOB, NIETALMX
K aHogy, nonyyaetca 60MblIMM, Yem
B BaKyyme.

Bo3MOXHas cxema BK/IHOYEHUs TaKoro
(DOTO3NEKTPUYECKOTO JaTUMKa B 3/EKTPU-
YeCKyl0 Lenb MoKasaHa Ha puc. 245,6.
3necb V  (hoToanemeHT; RH-ero Harpys-
Ka, WU M—UCTOYHMK BbICOKOIO MOCTOSHHO-
ro HanpseHus. ToK B Lenu c (poTo3Ne-
MeHTOM LIM-3 mpu cunbHO OCBELLEHHO-
CTM KaToja M Hanps>keHun Ha aHoge 250 B
He npesbiwaet 200 MKA. Ho OH noytu
B 200 pa3 60/bLUe TOKa Npu MOSHOM 3a-
TEMHEHUM OTOo3NeMeHTa. 3TO  3HAUMT,
YTO NPW MEepeKpbIBaHWM My4yka CBeTa, Ha-
MpaBneHHOro0 Ha (POTO3NMEMEHT, (HOTOTOK
MOXET W3MEHUTLCA NpuUMepHO OT 1 fo
200 MKA. Ho Befb 3TOT W3MEHSOLMIACA
(hOTOTOK MOXHO YCWUIUTb [0 3HAYeHWUs,
CMOCOBHOr0 YnpasnATb APYrUM 3MEKTPU-
YecKMM MpubopoMm, Hanpumep 3M1eKTpo-
[BurarenieM, BK/IOYas ero OCBELLEHWEM
M BbIK/OYasA 3aTEMHEHMEM (DOTO3/IEMEHTA.
Monyuuntcsa doTopene.

POTO3/1EMEHT, O KOTOPOM I Ceitvac pac-
CKasblBasl, OTHOCUTCA K rpynne oToane-
MEHTOB C BHeLlHUM (oToaddekTom. Ha-
3blBAOT UX TaK MOTOMY, YTO Yy HUX
3NeKTPOHbI MOf, AeliCTBMEM CBeTa Bbl/e-
TaloT M3 KaToda B OKpY>KaroLlee ux npo-
CTPaHCTBO.

Opyras rpynna §oTo3anemeHToB—npu-
60pbl C BHYTPEHHUM (DOTO3((EKTOM. 3TO
thoTopesmncTopbl, ¢oToamoab!, (oTOTpaH-
3UCTOPbI U HEKOTOpble Apyrue CBETOYYB-
CTBUTE/bHbIE NPUOOPBI.

®oTopesncTop (puc. 246) npescTaBnsieT
C06O0 TOHKMIA CIOW NOMYNPOBOAHMKA, Ha-
HECEHHbIN Ha CTEK/AHHYH0 WM KBapLEBYHO
NNacTUHKY, 3anpeccoBaHHytd B KPYr/bli,
OBaJibHbI UMM NPAMOYTO/bHBIA  M1acT-
MacCoBblIli KOpNyC He60MbLIMX Pa3MepoB.
MonynpoBOAHMKOBBIN CNOW C ABYX CTOPOH
MMeeT KOHTaKTbl [/ BKIKYEHUS €ero

Puc. 246. BHewHuii Bug (a), cxemaTuyeckoe
0603HauyeHue (6), YCTPOWCTBO U BKJ/IHOYeHME (B)
choTopesncTopa

B 3/IEKTPUYECKYIO LemMb. D/IEKTPONPOBOS-
HOCTb C/10Si MOMYNPOBOAHMKA U3MEHAETCA
B 3aBMCYMOCTM OT €ro OCBELLEHHOCTU: Yem
CUNIbHEE OH OCBELLEH, TEM MeHbLUEe ero co-
NPOTUBMEHVE W, CNefoBaTenbHO, 60/blue
TOK, KOTOPbI/ Yepe3 Hero npoxogut. Ta-
KUM 06pasom, 3TOT npubop nog [feid-
CTBMEM CBeTa, MaJaroLLero Ha Hero, TaKkxe
MOXET OblTb MCMONb30BaH ANS aBTOMAaTU-
YECKOr0 BK/IOYEHUS U BbIK/IIOYEHUA pas-
NINYHBIX 3MIEKTPUYECKUX MPWUOOPOB, Mexa-
HW3MOB.

doTO0aMOL, ABAAIOLWMIACA CBETOUYBCTBU-
TeNbHbIM  3/IEMEHTOM C  3anvparoLim
C/I0eM, MO0 CBOEMY YCTPOMCTBY Harnomu-
HaeT MI0CKOCTHOW NOMYNpPOBOAHWKOBbIN
avop (puc. 247). Ha nnacTuUHy KpemHus

Puc. 247. BHewHwuii Bug (a), 0603HayeHne Ha
cxemax (6), yCTpOIACTBO U cxemMa BKJ/IHOUEHUS (B)
goToamoaa
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C 9/1EKTPOHHO 3/1EKTPONPOBOAHOCTLIO Ha-
nnasfieH TOHKWiA cnoli 6opa. [MpoHWKas
B KPEMHWiA, aTOMbl 60pa CO34al0T B HEM
30HY, 06/1a4aroLLyt0 [AbIPOYHON 3MEKTPO-
MPOBOAHOCTbLID. Mexay HumK obpallaeTcs
3NEKTPOHHO-AbIPOYHBIV  Nepexod.  CHu3y
Ha C/I0/ TWMa N HaHECEH CPaBHUTE/IbHO
TONCTbI/i KOHTaKTHbIA cnoii metanna. Mo-
BEPXHOCTb CM0A TUMAa P MOKPbITa TOHYai-
LUeA, MOYTM NPO3PaYHOIA NIEHKON MeTasl-
na, SBNAIOLWENCH KOHTaKTOM 3TOro Cros.

[JeicteyeT ¢oTogmog Tak. Moka OH He
MofBepraeTcs CBeTOBOMY 0O6Jy4eHUIo, ero
3anvparoLmin cnoi NpensTCTBYET B3auM-
HOMY OOMEHY 3M1EeKTPOHOB M AblpoK. [Mpwu
06/ly4eHUN CBET MPOHMKAET CKBO3b MpPO-
3payHyto MNeHKy B CMOW p W poxgaer
B HEM 3/1EKTPOHHO-AbIPOYHbIE Mapbl. [pip-
Ky OCTatoTCA B CNOE P, 3NEKTPOHbI Mepexo-
[AT B Cnoii n. B pesynbTaTe BepXHUI anek-
TPOL 3apsXKaeTcA MONOKUTENbHO, & HMXK-
HWU-OTpUuaTenbHo. Ecam K aTuM anek-
TPOZAM MPUCOEANHUTL HArpysKy, TO Yepe3
Hee noTeuyeT MOCTOAHHbIN ToK. CnenoBa-
TeNbHO, (hOTOAMOA ABNSETCA NPUBOPOM,
B KOTOPOM CBETOBAsA 3Heprus npespa-
LaeTCcA HEemocpesCcTBEHHO B  3/MEKTpuUuye-
CKYI0.

Tbl, BEpOATHO, BuAeN, a MOXET OblTb,
W caM uMeellb (HOTOIKCMOHOMETP-NPU-
60p 4Na onpeaeneHus BblAEPXKKM Npu o-
TOCbEMKE. BaxkHeliLeli YacTbio 3TOro npu-
6opa SIBNSETCS KPEMHMEBLIA (POTOAMOA,
K Hemy nMOAKIOYEH YyBCTBUTE/IbHbIN
rafbBaHOMETP, MO OTK/IOHEHUIO CTPESKU
KOTOPOro K OnpefenstoT OCBELLEHHOCTb
CHMMaeMoro npegmera.

doTogmod, UMeloLLMiA NnoLaab NoBepx-
HOCTW CBETOYYBCTBMTENBHOIO C/I0S1 OKOJIO
1 cm2, mpy NpAMOM CO/IHEYHOM OCBelLLle-
HUM MOXXET [aTb TOK npumMepHo 20-25 MA
npu Hanps>keHun okono 05 B. Ho Befb
(hoTOAMOLbl, KaK W ranbBaHW4YecKue ane-
MEHTbI, MOXHO COefMHATb B OaTapeu,
YyToObl MNOMy4YaTb 6OMbLUME HAMPSHKEHUA
1 TOKW. MPUMEPHO TaK YCTPOeHbI, Hanpu-
Mep, COfHeYHble GaTapeu, YyCTaHaBM-
BaeMble Ha KOCMUYECKMX KOpa6ﬂF|X ans
nUTaHUs annapaTypsbl.

MepcnekTvBbl NPUMeHeHNs (OTOANOL0B
0YeHb W OYeHb 3aMaHuuMBbl. M He TOMbKO
B aBTOMAaTUKe. B >kapKux HOXHbIX palio-
Hax, Hampumep, rge o6wave COMHEYHOro
CBeTa, OT hoTobaTapeit ¢ 60bLIMMKN NJIO-
WaaaMm MOXHO Mofly4aTb OFPOMHOE KO-
NINYECTBO 3NeKTPo3Heprum. U3 ¢otobaTta-
peli MOXHO JaXe fenaTb KpPOBAW [OMOB:
[OHEM nog, AencTeuem cBeTa OHW ByayT 3a-
psXXaTb aKKyMynsTOpHble 6GaTapeu, a mno
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Puc 248 doToTpaH3ucTop 1 cxema €ro BKnio-,
YeHus

Beyepam HaKOMNJ/IeHHas 3M1eKTPO3Heprus By-
[eT 1Cro/b30BaTbCs A1 OCBELLEHUS.

$PoTOTpPaH3NCTOPLI- CBETOYYBCTBU-
Te/NbHble NPUGOpPbI, OCHOBOW KOTOPbIX Clly-
KaT TPaH3MCTOpbl. MMoyTtn ntoboit 6uno-
NIPHbIV TPaH3UCTOP MOXKET BbITb NpeBpa-
LeH B (oToTpaH3ucTop. Jeno B ToMm, YT0
y TpaH3UCTOpa TOK KOJIEKTOpA CUIbHO
3aBUCUT OT OCBELLEHHOCTU KOJIEKTOPHOI0
p-n nepexoga. UTobbl B 3TOM y6eamThbCs,
OCTOPOXKHO CMW/N BEPXHIOK YacTb Kopny-
ca HM3KOYaCTOTHOro TpaH3UCcTopa, Hanpu-
mMep cepun MIM39-MT142, Bknoun TpaH-
3MCTOP B Uenb  MNOCTOSHHOrO  TOKa
N OCBeTU ero (puc. 248). Ecnu B Konnek-
TOPHYIO LUenb BKAKUUTL  MUMaMnep-
MeTp, OH NPV CU/IbHOM OCBELLEHUN KpPU-
CTa/11a TpPaH3UCTopa MOKaXKeT BO3pacTaro-
LiNiA 10 HECKO/IbKMX MU/IIMAMMED KOJI/IEK-
TOPHBIA TOK. STO CBOICTBO TPaH3UCTOPOB,
aHa/I0rM4yHoe CBOMCTBaM (hOTO3/IEMEHTOB
C BHYTPEHHUM (POTOIP(EKTOM, LUIMPOKO
1Cnosnb3yeTcs paguoniobuTenamm-
3KCNepuUMeHTaTopaMn B CaMOZeSIbHbIX
npnbopax-aBToMaTax.

Uem MoLlHee Takme (DOTO3NEMEHTHI
M CUNbHEE WCTOYHWMKM CBETA, TEM 3Hauu-
Te/lbHee M3MEHEHUS KOJSINEKTOPHbIX TOKOB,
TeM aekTBHee paboTa  NpubopoB.
Y TpaH3ucTopa cepun 1213, Hanpumep,
NPy OCBELLEHUW ero KpuUcTaiia 3M1eKTPo-
nalvlr|0|7| MOLLHOCTBIO 75-100 BT Konnek-
TOPHbIN TOK BO3pacTaeT Ao 1 A n 6osnbLue.
Takoii TOK AocTaTouyeH A/s NUTaHWs, Ha-
npumMep, ManorabapuTHOro 3NneKTpoasura-
Tenst «[1MoHep», HaYMHAKOLWEro aBToOMaTu-
yecku paboTaTb MpW OCBELLEHUM (oTOpe-
3ncTopa.

SJIEKTPOMAIHUTHBIE PEJIE

NEKTPOMArHNTHOE Pene-aTo 3/IEKTPOME-
XaHWYeCKMiA  Mpubop, KOTOPbI  MOXeT
yNpaBnaTb KakuM-1Mbo APYruM 3neKTpu-
YeCKUM MPUBOPOM  (MEXaHWU3MOM) N
3NEKTPUYECKON LEenbHo.



Puc. 249. CxemaTmn4yeckoe yCTPOICTBO, BKJIOYe-
HMe 1 0603HAYeHMEe 3NeKTPOMarHUTHOro pene
N ero KOHTaKTOB

CxemaTnyeckoe YCTPOCTBO M MPUHLMN
paboTbl 3M1EKTPOMArHUTHOIO pene WAo-
CTpupyeT puc. 249. Pene npeacrasnseT Co-
601 CTepXeHb M3 MATKOro >Kesie3a-cep-
JeYHVK, Ha KOTOPbI/i HacakeHa KaTyLllka,
cofepxatias 60/bLIOe YMCI0 BUTKOB M30-
NMpoBaHHOro nposoja. Ha [M-06pasHomM
Kopryce, Ha3bIBaEMOM APMOM, YLEepXu-
BaeTCA AKOpPb- NJACTUHKA TOXE MArKoro
Xenesa, CorHyTas nog TynbiM yrnom. Cep-
JeYHUK, APMO M AKOpPb 06pasyloT MarHu-
TONPOBOA pene. Ha fpme e yKpenseHb!
MPYXWHbI C KOHTaKTamu, 3aMblKatoLiue
¥ pasmblKatoLlye MNUTaHWe WCMOSTHUTENb-
HOW Lenu, Harpvmep LUEnu MuTaHus Ccur-
Ha/bHOW Nnamnbl HakanneaHua H1. Moka
TOK uyepe3 0OMOTKY pesne He UAET, AKOpb
Mof AeNCTBMEM KOHTAKTHbIX MPYXWH Ha-
XOOWTCA Ha HEKOTOPOM PacCTOsHUKM OT
cepfieyHvka. Kak Tonbko B 0OMOTKe MO-
AB/IAETCA TOK, Er0 MarHWTHOE MoJie Hamar-
HUYMBAET CEPAEYHUK W OH MPUTATMBAET
AKOpb. B 3TOT MOMEHT Apyroi KOHeL, KO-
pA HafaBNMBAET Ha KOHTAKTHbIE MPYXXUHbI
¥ 3aMblKaeT WMCMOMHUTENbHYIO Lenb. [Mpe-
KpalLaeTca TOK B 0OMOTKe-ncyesaeT mar-
HUTHOE MoJfle, pa3sMarHU4MBaeTCA Ceppey-
HUK, W KOHTaKTHble MPYXWHbI, BbINPS-
MAASCb W paspblBas LEenb WCMONHEHMS,
BO3BpaLLAlOT AKOPb pefie B UCXOAHOE Mo-
NOXeHwe.

B 3aBMCMMOCTM OT KOHCTPYKTMBHbIX
0C06EHHOCTEN KOHTaKTHbIX MPYXWH pas-
NNYaloT pefie ¢ HOPMaslbHO Pa3sOMKHYTbI-
MW, HOPMaNbHO 3aMKHYTbIMU W Nepe-
KUOHBIMX KOHTakTamu. HopmanbHo pa-
30MKHYTble KOHTaKTbl MpW OTCYTCTBUU
TOka B O0OMOTKE pefie  pPasoMKHYTbI
(puc. 249,a), a npu ToKe B OBMOTKe OHU
3amblkaloTcs.  HopmanbHO — 3aMKHYTble
KOHTaKTbl, HA0O0POT, MpX OTCYTCTBUM TO-
kKa B O0OMOTKe 3aMKHyTbl (puc. 249,6),

a npu cpabaTblBaHUM pene OHW pasmbl-
KaloTca. Y  MepekugHbIX  KOHTaKTOB
(puc. 249,B) cpefiHAs MPY>XUHA, CBA3aHHas
C AKOPEM W Npy OTCYTCTBUM TOKA 3aMKHY-
Tasd C OfHOW W3 KpaliHWX MPYXWH, npw
cpabaTbiBaHUM pefne MepeKknabiBaeTcs Ha
APYTYIO KpaiHIO NPYXWHY U 3aMbIKaeTcs
C Heil. MHoOrve pene UMEIOT He OfHY, a He-
CKOMIbKO TPYNN KOHTAaKTHbIX MPYXWH, MO-
3BOMAIOLLMX C MOMOLLbIO UMMYNbCOB TOKA,
CO34aloLLMXcs B 0OMOTKE pere, ynpasnsaTb
Ha pacCTOAHWM HECKONbKUMWU LEensMu Wc-
MO/HEHWS OAHOBPEMEHHO, YTO U UCNOSb-
3yeTcs B aBTOMATMKe.

Ha npuHUmnuanbHbIX cxemMax O0BMOTKM
3NEKTPOMarHWTHbIX ~ pene  0603HavaloT
NPSIMOYTO/IbHUKOM M 6ykBol K ¢ Ludpoii
MOPSLKOBOIrO0 HOMepa pene B YCTPOMCTBE.
KoHTakTbl 3TOro pefie 0603HaYaloT TOM
e BYKBOI, HO C ABYMSI Uudipamu, pasge-
NEHHbIMW TOYKOM: nNepBas Luppa ykasbl-
BaeT NOPsLKOBLIVi HOMEP pefe, a BTopas -
MOPAJKOBbLIA HOMEP KOHTaKTHON rpynmbl
aToro pene.

B 3aBMCUMMOCTM OT HazHaueHWsi ANeKTpo-
MarHWTHble pene WMET pasHble KOH-
CTPYKLMWN KOPMYCOB U AKOPeN, NPY>KNHHbIX
KOHTaKTOB, pa3/NyHble AaHHble OOMOTOK.
Ho npuHumn paboThl BCEX pene OAMHAKOB:
NP HEKOTOPOM 3HaYeHUM TOKa, NpoTe-
KatoLLero yepes 0OMOTKY, pene cpabatbl-
BaeT M ero sKopb, NPUTATMBasACb K Hamar-
HWYEHHOMY CepAEYHMKY, 3aMbIKaeT W
Pa3MbIKaeT KOHTaKTbl  WCMO/IHUTENbHOM
Lenu.

[ns aBTOMaTMYeCKn AenCTBYIOLMX YCT-
POWCTB, O KOTOPbIX peyb MOWAET B 3TOW
N HEKOTOpbIX Apyrux Oecefax, a Takke
4ng annapatypbl TeneynpasneHus, KOTo-
poin 6ygeT nocesileHa crieunasibHas 6Gece-
[ia, XKenaTenbHO MCMNOMb30BaTh Manoraba-
pUTHbIE pe/ne MOCTOSHHOIO TOKa, Hamnpw-
mep P3C-9, P3C-10, PCM (puc. 250).
OCHOBHbIe jaHHble TaKUX pene NpuBELeHbI
B MpWUNoXeHun 12.

OCHOBHOIN  XapaKTepUCTNKOA 3M1eKTPo-
MarHMTHOrO pene SBNSETCA ero YyBCTBU-
Te/bHOCTb- MOLUHOCTb TOKa, MOTpebnse-

Puc. 250. DnekTtpomarHuTHoe pesnie Tuna PCM
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Puc. 251. Cxema NpoBepPKWN 3NeKTpoMarHUTHO-
ro pene

MOro o6MOTKOW, Mpu KOTOpOil pene cpa-
6aTbiBaeT. YeM MeHbLUe 3/eKTPUYECKast
MOLLIHOCTb, Heobxoaumasa ans cpabartbiBa-
HWA pefe, TeM pene YyBCTBUTE/IbHeE.

MpurogHocTb pene 418 TOro UAM MHOTO
aBTOMATMYECKOr0  YCTPOWCTBa  06bIYHO
OLeHMBAIOT TEM MWHUMaIbHBIM  3Haye-
HMWeM TOKa, Mpu KOTOPOM OHO cpabaTbl-
BaeT. Ecnu cpaBHUTL ABa pene, OAHO W3
KOTOpbIX CpabaTbiBaeT npu NoTpebnsemoi
mowyHoctu 80 MBT, a BTOpoe npv MOLLHO-
ctn 40 mBT, TO BTOpOe pene cymuTaeTcd
60nee YyBCTBUTE/bHBIM, YeM nepBoe. Kak
npaswio, 06MOTKa 60nee YyBCTBUTENBHO-
ro pene cofepXuT 60/bLIee YMCIO BUTKOB
N VIMeeT 6onbLUee COMPOTUBIEHNE.

[Na Hawmx Uenein HyXHbl 6yayT pene,
HafleokHo  cpabaTbliBaloLlive Mpu  TOKe
6-10 MA 1 HanpsKeHMM MUCTOYHWKa nuTa-
Hua 4,5-9B, 4TO COOTBETCTBYET MOLLHO-
¢t 27-90 mBT1. ConpoTusreHne 06MOTOK
Takux pene AOMKHO ObiTb 120-700 Owm.
1M TpeboBaHUAM MOrYT OTBeYaTb, Ha-
npumep, pene P3C-10 c nacrnoptom
PC4.524.302 wnn PC4.524.303. Conpotu-
BfieHWe 0OMOTKM NepBOro M3 3TUX pene
630, sToporo 120 Owm.

Puc. 252. CamofesnibHoe 3NeKTpoMarHUTHoe pene
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[N NpoBepKy 3M1eKTPOMarH1THOroO pe-
Ne, NacnopTHble [aHHble KOTOpOro Tebe
HEN3BECTHbI, MOXXHO BOCMO/b30BaTbCs Ha-
Tapeamy GB1 HanpskeHvem 9-12 B (aBe-
Tpu 6atapeu 3336J/1) n GB2-Hanpske-
Huem 4,5 B (6atapea 3336/1), nepemeH-
HbIM  pPe3sncTopoM R  COMpPOTVBIEHUEM
1-1,5 kOm, munnvamnepmetpom PA Ha
TOK 20-30 MA, curHanbHOM  namnoi
H (uHgukatopom) Ha HanpsbkeHue 3,5 B
(puc. 251). TMpu 3amblKaHUM KOHTAKTOB
K1.1 namna H 3aropaetcs, a npu pasmbl-
KaHWM racHeT. VI3MeHss COnpoTWBEHWE
Lernn pesuctopoM R u cnepa 3a nokasa-
HUSMWU MUNSIMAMEePMETPa, /Ierko onpege-
JIUTb TOKW, COOTBETCTBYIOLLME MOMEHTaM
cpabaTbiBaHNA W OTMyCKaHUA pene. 3Tu
CBefeHus obneryat M YCKOpPAT paboTbl Mo
Ha1laXXMBaHWIO NPMOOPOB-aBTOMATOB.

Y 6OMbUIMHCTBA penie SKOpb BO3Bpa-
LLAeTCqd B WCXOAHOE MONOXKEHWE Mpu Ja-
B/IEHMN Ha HEro KOHTAaKTHbIX MpYXuH. Ec-
JIN NPY>XUHbI HEMHOTO OTOMHYTb, YTOObI
OHY cnabee JaBUAN Ha AKOPb, TO YyBCTBU-
TENIbHOCTb PEfie  HECKOJIbKO  Y/yYLUMTCA.
Takum crnocob0M MOXKHO MOATOHATb TOKU
cpabaTblBaHWs W OTMYCKaHUS pene.

ONeKTPOMarHWTHOe pefne MOXET 6biTb
1 camofesibHbIM. BHeLWHN Bug 1 YepTexu
fieTanei pene, ¢ M3roTOB/IEHNEM KOTOPOro
Tbl, MOMArat0, MOXeELLUb CMPaBUTLCH, MOKa-
3aHbl Ha puc. 252. Ero KOHCTPyKUWA
1 pasmepbl HanoMmuHatoT pene Tuna PCM.
PasHuua Mexay HMMK 3aK/ToYaeTcs B OC-
HOBHOM J/IMLWb B KPEMIeHU MNPY>XXUHHbIX
KOHTaKToB: y pene PCM 3anpeccoBaHbl
B M/1aCTMaCcCOBOE OCHOBaHWE, a 3[eCb OHU



3aKaTbl MeXAy M30M9UMOHHBIMU MPOKag-
Kamu 1 MPUKPENIeHsl BUHTaMU K KOPNycy-
Apmy.

Kak ¥ npomblllieHHoe, caMope/ibHoe
pene COCTOMT W3 CefyoLmx fetaneii: 06-
MOTKY 3/IEKTPOMarHnuTa 1 ¢ CepaguHnKom
2, IKopA 3 cO CKOOOM 4, KOHTaKTHbIX Npy-
XWH 5 CO CTOMOPHLIMW MIaCTUHAMU 6, Bbl-
BOAHbIX NAacTuH 8 (7-I/I3OJ'IF|LI,I/IOHHI:Ie
npoknagku), apMa 9. M3rotosneHue pene
HaYMHal C Apma, UCMonb3ya A/ Hero Xo-
POLLIO OTOXOKEHHYIO JIMCTOBYHO CTaslb TOJI-
wmHoin 1,2-1,5 MM. CepheyHuK 3n1eKkTpo-
MarHuta MOXHO BbITOUUTL W3 KepHa
NoAXoJALLEro TeNe)OHHOTO Pene Un Msr-
KOIi, XOpOLUO OTOMOKEHHOW cTanu. LLieykm
10 06MOTKM 371eKTpPOMAarH1Ta BbIpeXb U3
MOBOr0  M30/IILMOHHOTO  MaTepuana,
BK/HOYAA XOPOLUO MPOKNeeHHbIN  KapToH
TonuwmHoi 0,5-0,8 MM. Hacaam wieukn Ha
CEPAEUHMK, MoC/e Yero MoBepxXHOCTb cep-
AEYHMKA W LiEYeK MOKPOW TOHKMM Coem
knes B®-2. lMocne BbICbIXaHWA Kneid cTa-
HEeT W30/IATOPOM U OfHOBPEMEHHO CKpe-
nuT LWeukn. [ns 06MOTKW 3neKkTpomarHu-
Ta ucnonb3yn nposog MN3B-1 0,1. HamoT-
Ky HY)XHO CTapaTbC MPOM3BOAUTL BUTOK
K BUTKY [0 3aro/IHeHWUsA NpocTpaHCcTBa Me-
XAy LWeykamu. Yem 6onbllee 4ucno BUT-
KOB MOMECTUTCS Ha cepfeyHuke, TeM 6o-
nee YyBCTBUTENbHLIM OyaeT pene. Conpo-
TWB/EHNE aKKypaTHO HaMOTaHHOW KaTyLu-
KW 3/1eKTpoMarHuta  JO/MKHO  BbITb
200-220 Owm.

AKOpb pesnie TakKe Aenain u3 MArkom nu-
CTOBOA CTa/iM  TonwmHoln  1,2-1,5 mm.
UTob6bl NpefoTBPaTUTL 3a/iMMaHne SKops
13-3a OCTAaTOYHOrO MarHeTU3Ma cepaeqHu-
Ka, B BEPXHE 4YacTu ero sKops, COrnacHo
YepTexy, NPOCBEP/IN OTBEPCTWE [Auamve-
Tpom 1 MM ¥ BKfemail B Hero MegHblii
WTU(T. BbicoTa WUTUQTA CO CTOPOHbLI Cep-
AeYHNKa JO/HKHA 6bI1Tb 0,1-0,2 MM. K HX-
He 4acTn skopst Kkneem B®-2 npukneii
TONKaTenb, CAeNaHHbIA 13 OpraHUYecKoro
CTeK/a.

CO6opKy pene Npon3BOAM CTPOro Mo Yep-
Texy. Uem nnoTHee cepAeyHuK ByaeT npu-
nerathb K pMy, TeM MeHblUe 6yayT notepu
B MarHMTOMPOBOZE U TEM YYBCTBUTE/IbHee
6yzet pene. Xog SKopsi B COBPaHHOM pese
MOXeT 6bITb 0T 0,5 fo 0,75 MM, B TO Bpe-
MA KaK Xof cpe,qu|7| KOHTaKTHOJA npy-
XUHbI B MECTe KOHTaKTa A0/IeH 6bITb pa-
BeH 1 MM. BbiBogamMu 06MOTKMU pene
CNY>KaT NaTyHHbIE UJIN YKECTAHbIEe NNacTUH-
ku. Pene Kpenu Ha MOHTaXHON nnate
C MOMOLLbIO raiiki, HaBepTbiBasd ee Ha
«XBOCTMK» CEPAEYHMKA.

CobpaHHOe pefnie AOMKHO HAAEXHO cpa-
6aTbiBaTb OT UCTOYHMKA MOCTOAHHOIO TO-
Ka HanpskeHmem 4,0-45B  (6atapes
3336/).

SNNEKTPOHHOE PEJIE

W Bce Xe 4yBCTBUTE/IbHOCTL 3/IEKTpOMATr-
HUTHbIX pefie, 0 KOTOPbIX S 3[eCb paccka-
3a/1, Maa, YTobbl pearmposartb Ha N3MeHe-
HWA TOKa B Uenu ¢oTo3neMeHTa, ¢oTope-
31CTOpPa WM MHOTO AaTyvKa 3/ieKTpuye-
CKMX CWUTrHasioB. TOMbKO Tak HasblBaemble
nonsapu3oBaHHble  pene,  obnagatouime
OYeHb BbICOKOI YyBCTBMTENBHOCTbIO, MO-
ryt cpabaTbiBaTb NPy MasibIX MOLLHOCTAX
3NIEKTPUYECKMX CUTHASIOB.

HeBONbHO BO3HMKaeT BOMPOC: Kak Mo-
BbICUTb  YYBCTBUTENbHOCTb  3M1eKTpoMmar-
HUTHOro pene? ChenaTb 370 MOXHO C No-
MOLLbH TPAH3WUCTOPHbLIX WU NaMMOBbIX
YCUIIUTENEW 3MIEKTPUYECKUX CUTHanoB. Ta-
Kve YCWAUTENW B COYETAHWU C 3/IEKTPO-
MarHUTHbIMW  pene  HasblBalOT  3/leK-
TPOHHLIMU pene.

CxeMa MpocCTeliLlero 3M1eKTPOHHOIo pe-
/e nokasaHa Ha puc. 253,a. IT0 06bIYHbINA
OAHOTPaH3UCTOPHbIA ycunuTenb TOKa, pa-
6oTaloWuii B pexxMe MepeK/toYueHns, Ha
BbIXOZ, KOTOPOro BKIHOYEHO 3/1eKTpomar-
HWTHOe pefe. B 3aBMCMMOCTM OT CTPYK-
Typbl TpaH3MCcTOpa WU NOMAPHOCTU YrMpas-
NIAIOLLEr0 CUrHana, MOLAHHOTO Ha BXO[
yCuuTens, TpaH3uUCTop 3akpbiBaeTca (4514
TpaH3MCTOpa CTPYKTYpPbI P-N-p-npw Nnoso-
XWUTENbHOM HanpshkeHun Ha 6ase) nmbo,
Hao60poT, OTKpbIBaeTCcA (Npy OTpULATENb-
HOM HanpsbkeHUn Ha 6a3e TpaH3ucTopa
p-n-p). Korga TpaH3ucTop 3akpbIT, COnpo-
TUB/IEHWE ero y4yacTka 3MUTTEP-KOMJIEK-
TOP BE/IMKO W TOK KO/eKTopa He MnpeBbl-
waet 20-25 MKA, 4ero CAWLLIKOM Maso
ana cpabaTbiBaHus pene. B aTo Bpems
KOHTakTbl K11 pene K1 pasoMKHYTbI
W WCMOMHWUTENbHAA LEenb He BK/OYeHa.
Korga e TpaH3ucTop OTKpbIBaeTCs, CO-
MPOTMB/IEHNE €ro y4acTKa 3MUTTep-KO/I-
JIEKTOP PEe3K0 YMEHbLLAETCA Y TOK KOMnek-
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Puc. 253. Cxema 3M1eKTPOHHOro pene
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TOpa BO3pacTaeT [0 3HayeHWs, Heobxoau-
MOro Anisi cpabaTbiBaHWs pefie-BKAOYaeT-
€A UCNONMHWTENbHAsA Lenb.

3anoMHM OYeHb Ba>KHOe YCnosue: [Ans
YeTKOW paboTbl 3NEKTPOHHOrO pene Ha-
NPsA>KEHWe ero WCTOYHMKA NUTaHus LoN-
KHO 6bITb Ha 20-30% 60nbLUe Hanps>ke-
HUS cpabaTbiBaHWS WCMONb3YEMOro B HEM
3NeKTPOMArHNTHOrO pene.

B KONMEeKTOpHyH LUenmb TpaH3ucTopa
BMECTO 3/1eKTPOMArHUTHOrO pefie MOXHO
BK/IIOUYNTL WHOW 3MEKTPUYECKWIA Mpubop,
Hanpumep, MalOMOLLHbIV 3neKTpoasura-
Tenb M, Kak nokasaHo Ha puc. 253,6. No-
Nyuntcs GECKOHTAKTHOE 3/1EKTPOHHOE pe-
ne. B aTom cnyyae poTop anekTpogsurate-
N CTaHeT BpallaTbCA BCAKUIA pas3, Korga
OTKPbIBAeTCA TPaH3WUCTop. BrnonHe noHAT-
HO, UTO TOK, MPOXOZALMI Yepe3 TpaH3u-
CTOp, He JO/KEH NpeBblaTh AOMYyCTUMO-
ro A1 Hero 3HaueHus.

3NEKTPOHHOE pene-06si3aTenbHbIi 3fe-
MEHT 60/blUeli YaCTW 3MEKTPOHHbIX aBTo-
MaTOB, BK/IOUAIOLMX U BbIK/IHOYAIOLWMX Te
WM UHble WCMOMHUTENbHbIE MeXaHWU3MbI.

®OTOPEJIE

TOK CBETOYYBCTBUTE/IbHOIO 3/1EMEHTA, W3-
MEHSIIOLLMIACA MOf AeCTBMEM NafatoLLEero
Ha Hero cBeTa, Main. Ho ecnu 3aToT TOK
YCUNWUTb, & Ha BbIXOL YCWIUTENSA BKI/IIO-
YWUTb 3MEKTPOMArHUTHOE pefie, TO Mofy-
uutcs (hoTopene-yCcTPOCTBO, NO3BOMAO-
Lee Mpu M3MEHEHUW CW/bl CBeTa, najato-
LLlero Ha €ero CBETOYYBCTBUTE/NbHbIV 3ne-
MEHT, YNPaB/ATb Pa3/IMYHbIMA  APYTMU
npuéopamm nUnm MexaHvuMamm.
CTpyKTypHasi Cxema Takoro asTOMaTw-
UeCKM [elCTBYIOLLEro YCTPOWCTBa U rpa-
(hVKN TOKOB, WNIFOCTPUPYIOLLME ero pabo-
Ty, M300paKeHbl Ha puc. 254. [onyctum,
4yTO (poTOpE3nCcTOp R (Ha ero MecTe MOXeT
6bITb MHO6ON Apyroii (hOTO3MEMEHT) 3a-
TEMHEH, Hanpumep 3akpbIT pykoi. B ato
BpeMs (Ha rpagukax-yyactku 0a) TOK Lie-
nu (otoanemeHTa 1 1 TOoK ycunutens ly
Masibl, @ TOK B UCMONMHUTENbHON Lenn 1
BOOOLLe OTCYTCTBYET, ,TaK KaK KOHTaKTbl
K1.1 pene K1 pa3omkHyTbl. Ecnu Tenepb
OTKPbITb (DOTO3/IEMEHT WU/IM HaMpasuTb Ha
Hero My4yok CBeTa, TOKM (hOTO3/IEMEHTA
M YCUNNTENs pesko yBennyarcs (Ha rpadm-
Kax-y4yacTku ab), cpaboTaeT anekTpomar-
HWTHOE pesie ¥ CBOMMW KOHTaKTaMW BK/IIO-
YnT Lenb MUTaHUA MeXaHW3ma WCMosiHe-
HUA. HO CTOWT cHOBa 3aTeMHUTb (DOTO3/e-
MEHT, Kak TYT >e pa3oMKHeTcs (unm
MEePeKNoUNTCA) LieMb WUCMOMHEHW.
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Puc. 254. CTpyKTypHasa cxema (oTtopene, B KO-
TOPOM (DYHKLMIO CBETOYYBCTBUTE/NILHOIO 3/1e-
MeHTa BbINO/IHAET POTOPE3NUCTOP

"naBHOe n paboTe hoTopene-nepenag,
TOKa, 3aCTaB/AOWMIA cpabaTbiBaTb 3neK-
TpomarHuTiioe pene. pu 3TOM B 3aBWCH-
MOCTV OT BbIGPAHHOIO YCWUNUTENA 3NeK-
TPOMarHUTHOE pesie MOXeT cpabaTbiBaTb
He npwv OCBELLEHHOM, a, Ha060pOT, MpK 3a-
TEMHEHHOM (hoTO3NeMeHTe.  UTOr  >Ke
OVH-CBET, Najalolmnii Ha (DOTA3NEMEHT,
YMPaBFeT Lenbio UCMOMHUTENBHOIO Mexa-
HW3Ma, KOTOPbIM MOTYT ObITb 3/1EKTPO-
[Buraresb, C1CTEMa OCBELLEHUSA, NPUOOPbI
N MHOroe Jpyroe.

MNpepgnarato ANA 3KCNEPUMEHTOB U KOH-
CTPyMpOBaHUA TpU BapuaHTa ¢oTopese
C pasHbIMW CBETOYYBCTBUTENbHLIMW AaT-
YnKamu.

Cxema nepBOro BapuaHTa (oToperse
npvsegeHa Ha puc. 255,a. B Hem B Kaue-
cTBe (hOTO3/MIEMEHTA WCMOMbL3YeTcsa Maslo-
MOLLHBIA HU3KOYaCTOTHbIN TpaHsucTop VI
(MM39-MMN42).  Otbepn  TpaH3uUCTOp
C KoappuumeHToM b215 He MeHee 50 u
C BO3MO>XHO MeHbLLUM TOKOM 1k60- Bepx-
HIOI0 4acTb Kopnyca TpaH3UCTopa OCTO-
POXKHO Crnau N063MKOM, a 3aTem MoBepx-
HOCTb KpUCTa/1/1a O4MCTU OT MOMaBLUKX Ha
Hee MeTa/IMYeCKMX ONuok. Bo u3bexca-
HWe nonagaHua MblIM WU BNarm Ha Kpu-
CTa/l1 KOPMyC HeobXOAMMO 3aKPbITb TOH-
KO/ MNpO3payHOi MOMM3TUIEHOBOWA WK
NTaBCaHOBOW NneHKoi. Monydaetcsa ¢oTo-
TpaH3ucTop.

Kak paboTaeT TakoW BapuaHT ¢oTope-
ne? B UCXOLHOM COCTOSIHUW, KOrfa CBeTo-
YYBCTBUTE/bHbIA 31€MEHT 3aTeMHeH, 06a
TpaH3MUCTOpa 3akpbiTbl. [py  OCBeLeHUK
KpucTanna TpaHsucTopa VI obpaTHoe co-
MPOTWB/IEHNE €ro KOJ/IeKTOPHOIO Mepexo-
[Ja YMeHbLUaeTCsl, 4YTo BeJeT K pesKomy
BO3PAaCTaHMIO TOKa KOJINeKTopa. 3TOT TOK
ycunmBaeTcs TpaHsncTopom V2. MNpu aTom
pene K1, sABnstoLleeca Harpyskoi TpaH3u-
cTopa V2, cpabaTtbiBaeT U CBOMMU KOHTaK-
Tamu K1.1 BktOYaeT LUenb YnpasfeHus.

PerynupoBka  (hoTopene  CBOAUTCA
K YCTaHOBKe peXxuMoB paboTbl TPaH3UCTO-



poB. Hazfo,nofobpartb Takoe COMpoTuBIe-
Hue pesucTopa R1, 4Tobbl NpY 3aTeMHEH-
HOM (hOTOTPaAH3UCTOpPE uepe3 O6MOTKY
pene npotekan Tok 5-8 MA. Pesuctop R2
B 3TOM aBTOMaTe BbLINOJIHAET POJib Orpa-
HUUMTENs TOKa 6a30BOM Lienu TPaH3WUCTO-
pa VI, a R4-B KonnekTopHOW. 3neKTpo-
MarHuTHoe pene K1 MOXeT ObITb Tuna
PCM, P3C ¢ 06MOTKOIA COMPOTUB/IEHNEM
200-700 Om umnn camogesnbHoe.

doTopene 6ydeT paboTaTb 3HAUYUTENLHO
Ayyllle, eCnv CBETOBOM MOTOK ByzeT nona-
AaTb Ha (hOTOTPAH3UCTOP Yepe3 HebOoslb-
LLYIO JINH3Y, B (DOKYCE KOTOPOW HaxoauTca
ero Kpucran.

Cxewma BTOpOro BapuaHTa (hoTopene no-
KasaHa Ha puc. 255,6. OHO oT/Myaetca oT
Mepsoro BapmaHTa (POTOpesie B OCHOBHOM
VWb TeM, 4YTO B HEM CBETOYYBCTBU-
TeNbHbIM [AaTYMKOM  CMY>XUT  (POTOpPEe3u-
ctop Rli. BkoueH OH B Lenb 6a3bl TpaH-
suctopa VI nocneposatensHO € Pe3nNCTO-
pom R2, orpaHvuyvBaloLM TOK B 3TOW
uenn. TeMHOBOE COMPOTWB/IEHME (DOTOPe-
3ucTopa BefuKo.  KOMnekTopHbIA - TOK

Kt 9-M

MM39-MMM42

a)

nm ¥

\Y2
MT139-MJ192

K1 9-111

MIM39-MI192

Puc. 255. BapuaHTbl hoTopene

17-202

TpaH3ncTOopa B 3TO Bpems mas. Ipu ocse-
LWeHnn (hoTopesncTopa ero ConpoTuBsIe-
HWe YMeHbLLUAeTCs, YTO NMPUBOAUT K YBENN-
yeHM0 Toka 6a30BOi Lenu. Bospocluwii
W YCWNEeHHbIA ABYMS TpaH3ucTopamu ¢ho-
TOTOK TeYeT Yepe3 OOMOTKY 3/IeKTpomar-
HUTHoOro pene K1 v 3acTaBnseT ero cpa-
6aTblBaTb-KOHTaKTbl K11  BkIovatoT
Lenb ynpas/eHus.

[ns Takoro BapmaHTta oTopesie MOXKHO
MCMo/b30BaTb  (POTOPE3UCTOPbI  TWUMOB
®CK-1, PCK-2. IneKTpoMarH1MTHoe pese
[JO/MKHO ObITb paccyMTaHO Ha TOK cpa-
6atbiBaHNa 10-12 MA (conpoTuBneHve 06-
MOTKU 200-400 Owm).

B TpeTbem BapuaHTe oTOpesie, cxema
KOTOPOro n3obpaxeHa Ha puc. 255, B, posib
JaTtymka BbINONHSAET doTtoamon VI Tuna
Oa-1 nnn ®L-2. SneKTpoMarHUTHOE pesie
K1 Takoe >e, Kak B MepBblX BapmaHTax
thoTopene. 34ecCb (POTO3NEMEHT M PE3UCTOP
R1 ob6pasyloT genuTenib HanpsXeHUs UC-
TOYHMKA MUTAHWA, C KOTOPOro Ha 6asy
TpaH3ucTopa V2 nogaetcs oTpuuaTtenibHoe
HanpsXkeHne cMmelleHus. oka (oToanoa
He OCBeLLieH, ero 06paTHOe COMPOTUBIIEHNE
(a BKKOYEH OH B LUenb feninTens B obpatu
HOM HanpaBfeHun) oueHb 60sbLIOe. B 3TO
BPeMSl HanpskeHue CMelleHMs Ha 6ase
TPaH3MUCTOpa OMnpefenifieTcs B OCHOBHOM
TOMbKO COMpOTMB/eHWeM pe3ucTopa R1.
TpaH3uctop V2 npy  3TOM  OTKPbIT,
a TpaH3ucTop V4 3akpbiT. KoHTakTbl K1.1
pene K1 pa3soMkHyTbl. HO cTOuT 0CBETUTL
(hoToamod, KaK TYT e ero obpaTHoe co-
MPOTUB/IEHWE W MNafeHWe HanpskeHusa Ha
HeM yMeHbLLUATCs, OT4Yero TpaHsucrtop V2
noyTK 3aKpOeTcsa, a TpaH3uctop V4, Ha-
o6opoT, oTkpoetca. Mpu aTom pene K1
cpaboTaeT u ero KoHTaktbl K1.1, 3ambl-
KasCb, BK/OYAT WCMO/HUTENBHYIO LEMb.
MNpy 3aTeMHeHWM oToamona ero obpat-
HOe COMPOTWUBNEHWE BHOBb YBEINMYWTCA,
TpaH3ucTop V2 oTKpoeTcH, TpaH3ucTop V4
3akpoeTtcs, a pene K1, ornyckas, cBoMMU
KOHTaKTaMu pasopBeT WCMONHUTENbHYIO
Lierb.

KakoBa B 3TuX (hoTopene ponb AYOA0B
V3, WyHTUpYIOLWMX 0BMOTKM 3/1eKTpoMmar-
HUTHbIX pene? B Te MOMEHTbl BpeMEeHWU,
KOrga TPaH3nCTOp YCuUauTens nepexoaunT
M3 OTKPbITOrO COCTOSHUA B 3aKpbITOe
M TOK KONIEKTOPHOM LEenn pe3ko YMeHb-
LuaeTcs, B 0OMOTKe pene BO3HMKAET 3M1eK-
TPOABWXKYLLAA CWUMa CaMOVHAYKUWW, MOA-
JepXunBaloLLasn yobIBaKOLLMIA TOK B KOJ/EK-
TOpHOV Uenu. [lpu 3TOM MrHOBEHHOE
cymmapHoe HanpskeHne 34C camouHAYK-
UMM 1N UCTOYHMKA MUTAHMA 3/1EKTPOHHOIO
pene 3HauMTeNlbHO MpEeBbIIAET  MaKcy-
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MasibHOe [OMyCTUMOE HarnpsxeHue Ha
KO/NEKTOPe 1 p-n Mepexofbl TpaH3ncTopa
MOryT ObITb MPO6UTBLI. 10 OTHOLUEHUIO
K WCTOYHMKY MWTaHMA asTomara Auof
BK/IOYEH B 0O6paTHOM Hanpas/eHuu, a no
OoTHOWweHn K 3AC camomHLyKUMN B
npssMoOM ¥, CfefoBaTefibHO, racuT ee,
npefoTBpaLLas TeM caMbIM MOpYY TPaH3u-
CTOpOB.

[non moxeT ObITb Kak TOYEYHbIM, Tak
W MNOCKOCTHBLIM, C 0O6paTHbIM Harpsxe-
Hvem He meHee 30 B.

MuTatb (PoTOpene u OCBELLAIOLLYIO ero
namny MOXHO KakK OT 6aTtapei, Tak u OT
BbINPAMUTENA C BbIXOAHLIM HarpshkeHUeM
9-12 B. BbinpsaMuTenb MOXHO CMOHTUPO-
BaTb B TOM )& CBETOHENPOHWLAEMOM
Awmyke (puc. 256), rge 6yaet camo hoTto-
pene. TMpsiMoli MOCTOPOHHWIA ApKWUiA CBET
He [O/DKEH Monajarb Ha JaTuuk doTope-
ne.

UeTkoCTb cpabaTbiBaHWA NHO60r0 13
(hoTopesie, 0 KOTOpbIX A 3fecb Tebe pac-
CKasas, B 3HAUMTENIbHOM CTEMeHN 3aBUCUT
OT ero oceetuTens. Hambonee agdekTnBHO
(hoTopene 6ypeTr paboTaTb, €CnM OCBETM-
TeNb [aeT Y3KWiA W ApPKWIA My4yoK CBeTa
B HampasfileHUM TOYHO Ha (OTO3/eK-
TPOHHbIN gaTunk. OCBETUTEb MOXHO Cfe-
naTb B BUAE MET/IMYECKON WU KAPTOH-
HoW Tpybku gnuvHoi 120-220 n pgmame-
Tpom 28-30 MM. BHyTpM Tpybkn Ha
O4HOM KOHLE YKpenu MasiorabapuTHyto
namny HaKaaMBaHWs, pacCcUMTaHHY0 Ha
HanpsbkeHue 9-12 B (Hanpumep, aBTOMO-
6UNbHYI0), & Ha APYroM- cobupaTe/ibHyH
NMH3Y (Harpumep, Kpyr/ioe O4KOBOe CTe-
Kno) c (hOKYCHbIM paccTosiH1EM
100-120 mm. B3avmMHOe  pacrnosioXkeHue
NNH3bI W Namnbl B OCBETUTENE Mog6epu
OMbITHBIM MyTeM Tak, YTOObl CBET BbIXO-
OUN U3 OCBETUTENS Y3KUM MYyYKOM.

uenun

Puc. 256. KoHCTpyKuumn ¢oTopesne U OCBETUTE-
na
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Kak MOXHO wucnonb3oBaTh (oTopene?
Mo-pasHomMy. MoXHO, Hanpumep, (oTope-
Ne YyCTaHOBUTbL Y BXOfa B LUKOAY, YTOObI
OHO BK/IOHaN0 CBETALLYKCA HAAMWCH:
«[Jobpo noxanoeatb». Wnu CMOHTUPO-
BaTb €ro nepes CTEHHON raseToid, 4TOObI
aBTOMATMYECKN BK/IOYaIaCb MOACBETKA
rasetbl, KOrga K Heil nogxogat pe6sTa.
Ero MOXHO yCTaHOBUTb Ha MO[E/IN KOH-
Beilepa, MMUTUPYIOLLETO MOrpy3Ky ALUKOB
C roToBOI NpoayKuwmeir. Beakuid pas, korga
«SALLMK» MepeceKkaeT ydy cBeTa, cpabartbl-
BaeT  3NEKTPOMEXaHWYECKUIA  CUETUMK,
BK/IIOUYEHHbIA B WCMOMHUTENbHYHO  LieMb,
VW BCTbIXMBAET CUTHaIbHAs Nammna.

BoobLue e thoTopene ABMSETCA MNONe3-
HeWwuM  yyebHO-HarnsgHbIM - nocobriem
4na (h13nYecKoro KabrHeta LWKosbl. Bosb-
UMM ycnexoM OHO 6yfeT MNo/b30BaTbCs
M Ha Beyepax, MOCBALLEHHbIX TEXHUKe Ce-
FOAHSALUHEr0 [Hs.

ABTOMAT BKAKOYEHNA YJTMYHO-
O OCBEWEHNA

Jatumk oTopene MOXXHO pasMecTUTb
W Ha ynuug, 3aluMTKB ero oT NpsMoro no-
nafjaHusa UCKYCCTBEHHOro cBeTta. Torga pe-
ne 6yfeT cpabaTblBaTb C HaCTyM/eHVeM
HOYHOrO BPEMEHMN CYTOK WU aBTOMaTU4ecKu
BK/OYaTb MUTaHWE namnbl YAUYHOro oc-
BELLEHNS WM NIECTHWUYHOW  KNIEeTKW,
a YTPOM BbIK/IOYaTb ee.

IMpUHUMNUaNbHYIO CXemMy BO3MOXHOIO
BapuaHTa Takoro aeBToOMaTa Tbl BUAULUb
Ha puc. 257. OH aHanornyeH oTtopesne no
cXxeme Ha puc. 255,6, HO 6onee 4yBCTBUTE-
NleH, TaK Kak Afna ero nuTaHns ucnosb-
3yeTca 60/ee BbICOKOE HarpsXeHne-oKo-
no 18 B. KoHTakTbl K1.1 3neKTpomarHmuT-
Horo pene K1, ncnonb3yemoro B aBTOMa-
Te, HOPMa/IbHO 3aMKHYTbIE.

B HOYHOE 1 BeyepHee Bpems CYTOK ¢ho-
Topesuctop R1 (PCK-1) ocselleH OueHb
cnabo u ero CONpPOTUB/IEHWE COCTaBAsAET
HECKO/IbKO COTeH KWiooM. Ipn 3Tom Kol
JIEKTOPHbIe TOKM TpaH3ucTopa VI, B 6a30-
BYIO LieMnb KOTOPOro BK/HOYeH (hoTopesu-
CTop, W TpaH3ucTopa V2, 6asa KOTOporo
CoefjiHeHa HerocpeiCTBEHHO C SMUTTEPOM
MepBoro TpaH3MCTOpa, He MPEeBbILLAeT TOo-
Ka OMyCKaHWs 3/1eKTPOMAarHMTHOro perse
K1. B 3TO BpemMsA OCBeTUTE/IbHasA namna
H1, no4k/oYeHHas K 3/1eKTPOOCBETUTESb-
HOV CeTM uepe3 HOPMasibHO 3aMKHYTbIe
KOHTaKTbl K1.1 pene, ropur.

C HactynneHvem pacceeta (hoTOpesu-
CTOpP OCBELLaeTCsi BCE CW/bHEe U ero co-
NpPOTUBNEHWE YMeHbLLaeTCA o
80 100 kKOm. T[lpn 3TOM KOMNEKTOPHbIE
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Puc. 257. Cxema aBTOMaTa BK/IHOYEHUA OCBELLEHUSA

TOKW TPaH3UCTOPOB YCWIWUTENA YBenuuu-
Batotca. lNpn Toke 20-25 mMA pene cpa-
6aTblBaeT W €ro KOHTaKTbl, Pa3MbIKasACh,
paspbIBalOT Lienb MUTaHWA OCBETUTE/bHOW
Namnbl. A BeYepoMm, Korga CornpoTuBIeHMe
(hoTOpe3ncCTopa CHOBa HAYHET YBeIMYM-
BaTbCHA, & KOJIMIEKTOPHbIE TOKW COOTBET-
CTBEHHO YMeHbLUATLCH, pefne  OTnycTuT
¥ 3aMbIKalOLLMMMNCA KOHTaKTaMu BK/IHOUUT
OCBELLieHve.

BoinpamuTens asTomarta [ByXnosyne-
puogHblii. OH BbINOAHEH Ha Auojax
V6-V9 cepun [226A (vnn [7XK), BKO-
UEHHbIX MO MOCTOBOW Cxeme. Bbinpsmnen-
HOE HamnpsHXKeHWe CriaxmBaeTcs (é)l/ll'lb-
Tpytowmm KoHgeHcatopom C1 u crabunu-
3upyetca  ABymMA  cTabunutpoHamu V4
n V5 cepumn 1809 (moxHo [18146), coeam-
HEHHbIMW Noc/iefoBaTeIbHo. HoMUHasb-
HOoe HarnpsbkeHne KoHaeHcatopa Cl  He
[LO/MKHO ObITb MeHbLLE 25 B. KoHaeHcaTop
C2, po/ib KOTOPOro aHasiornMyHa pesuncro-
py, racut n3BbbITOUHOE HanpsKeHWe nepe-
MEHHOro TOKa, NojaBaemMoe OT CeTU K Bbl-
npamutento. KoHgeHcatop LO/MKEH 6bITb
O6YMaXKHbIM Ha HOMWHa/IbHOE Hanps>keHue
He meHee 300 B. [OnA ceTn HanpsXeHWeMm
127 B eMKOCTb €ero fJo/hKHa COCTaB/iATb
1 MK®.

B aBTOomate uCMonb3yloTCA TpaH3u-
cTopbl  cepun  MM26 (MoxHO MI20,
Mr21, MIM25 ¢ no6bIM GYKBEHHLIM WH-
fekcom, MI40A), paccuntaHHble Ha 6onee
BbICOKOE, YeM aHaJiorMyHble KM  Maslo-
MOLLHbIe TPaH3MUCTOPbI, KOJINIEKTOPHOE Ha-
npsbkeHne. Pene Kl-tmna P3C-22 (nac-
nopt P®4500.131), PCM-1 (nacnopt
}0.171.81.37) unmn gpyroe ¢ 06mMOTKO co-
npotueneHvem, 650-750 Om 1 HopmasibHO
3aMKHYTbIMW KOHTaKTamu.

Ecnn aBTOMaT CMOHTMPOBaH 13 3aBefo-
MO MCNpaBHbIX feTaneld, TO eAUHCTBEHHO,
yTO, BO3MOXHO, NPUAETCA CAenartb AoMos-
HUTENIbHO, 3TO Mofo6paTb MOMEHT Bbl-

17*

K/IHOUEHNS OCBETMTE/bHOM namnbl H1, co-
OTBETCTBYHOLLMIA ONPEAeNeHHON OCBELLEH-
HOCTW (poTopesuctopa. [na yBenyeHus
3a[lepXXKN BPEMEHU BbIK/HOYEHUS OCBETU-
TeNbHOW NamMnbl MWTaloLLee HanpsXKeHue
asTomMara Hago yMeHbwnTb Ha 3-4 B,
a Ana yMeHblUeHWs, T.e. Gofee paHHero
BbIK/IKOYEHUs, HA060pPOT, YBEMUMTL Ha
3-4 B. 3T0 MOXHO chenaTb Mpu UCMosb-
30BaHMU B 6/10Ke MUTaHNA CTabUINTPOHOB
C APYTVIMW HanpsHKEHNAMIN CTabumnsauymn:
B MepBOM C/lydae-cTabunutpoHos [808
WIN OfHOro (BMecTo AByx) CTabWUIMTPOHa
[813, BO BTOpPOM-TpeEX CTabUIMTPOHOB
0808 nnun geyx ctabunutpoHos 811 wnnm
[814I.  YyscTBUTE/NBLHOCTL  aBTOMaTa
MOXHO Takke perynmposarb MoA60poMm
pesucTopa R3.

PENNE BbIAEP>XXKW BPEMEHW/

Ecnu Tl yBnekaewbcs hoTorpaduein, To
MOXeLlb caenatb nNpubop, KOTOpbIin 6bl
aBTOMaTUYeCKM BKIKOYan nammny poToyse-
JINYNTENA Ha BPEMS BbIJEPXKKM 415 Meva-
TM. Takyto aBTOMaTM3aLuvio BK/IHOYEHMS
M BbIKNOYEHNS TOrO WAW WMHOrO YCTPOIA-
CTBa Tbl MOXeLb cAenatb C MOMOLLbIO
3MIEKTPOHHOIO pene BbIAEPXKKM BPEMEHM.

UT06bl ny4lle pasobpatbcs B paboTe
TAKOro aBTomara, MpoBeAu OrMbIT M0 CXe-
Me, n306paxeHHO Ha puc. 258. Mpu He
Ha)KaToM KHOMOYHOM BbIK/OYaTene Sl
BONbTMETP PU nNOKaXKeT OTCYTCTBME Ha-
MpsOKEHWA Ha 06KMafgKax KoHAeHcaTopa
Cl. Tenepb HaXMW Ha HECKOJIbKO CEKYHA
KHOMKY S1 n BHUMaTeNbHO Habnogain 3a
rnoBefieHWeM CTpesikn BonbMeTpa. OTKIO-
HASCb OT HYy/s, OHA OCTaHOBMUTCH MPOTUB
[eneHns  LWKanbl, MNPUMEPHO COOTBET-
CTBYIOLLEro HanpsbkeHuss Gartapeu GBL.
MponcxoauT 3TO  BCNEACTBUE  3apsaKu
KOHfeHcaTopa. YToObl W3MeHUTb Bpems
OTKJ/IOHEHUS CTPESIKM npubopa, T.e. Bpems
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Puc. 258. OnbIT, UNNKOCTPUPYHOLLMIA NPUHLMN
paboTbl pene BbIAEPXKKN BPEMEHU

3apAfKu KOHAeHcaTopa, 4OCTaTOYHO 3ame-
HWUTb 3TOT KOHAeHcaTop uaun pesuctop R1.
YBeNNuuLLb, CKaXeM, eMKOCTb KOH[eHca-
Topa BABOe, CTpenka 6yfeT B ABa pasa
Mef/leHHee OTKNOHATLCA. TOT XKe ekt
Tbl MOMYYULLb, BABOE YBENNYMB COMPOTUB-
NneHue pesuctopa R1.

UT0 npousoigeT, ecnm K obknagkam 3a-
PSXKEHHOTO  KOHZeHcatopa MOAK/IYUTb
3/IeKTPOHHOE pesie Ha TpaH3nCTope C OT-
HOCUTE/IbHO 6OMbLUUM BXOAHLIM COMPOTK-
B/IEHWEM? YBeNWYUTb BXOLHOE COMpOTMB-
NIleHne TPaH3NCTOpPa MOXKHO BK/IHOYEHMEM
pesucTopa R2 B uenb ero smuTTepa. KoH-
[leHcaTop CTaHeT paspsXatbCa  yepes
3MUTTEPHbIA Mepexod W 3MUTTEPHbIA pe-
31cTop R2 TpaH3ncTopa 3/IEKTPOHHOIO pe-
ne. Tlpy 3TOM TPaH3MUCTOP OTKPOETCH, pe-
ne K1 cpaboTaeT ¥ KoHTakTamm K1.1
BK/IOYUT  UCMONHUTENBHYIO  Lenb.  Kak
TONbKO KOHZEHCATOp paspsaguTcs, TpaH3u-
CTOp 3akpoetcs, pene K1 otnyctut u pas-
MbIKaIOLLMMUCH KOHTaKTaMu pa3opBeT uc-
MONMHWUTENbHYIO LUenb. Bpemsa paspagku
KOHZeHcaTopa, a 3HauuT, U Bpems Bbl-
JEPXKN OTKPBLITOrO COCTOAAHWA TPaH3UCTO-
pa ornpefenseTca eMKOCTbIO KOHAeHcaTopa
M COMPOTMB/IEHWEM LENW, Yepe3 KOTOpYHo
OH pas3psKaeTcs.

Puc. 259. Cxema pene BblAEPXKU BpeMeHU
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TakoB npuHUMN paboTbl 3M1EKTPOHHOIO
pene BbILEPXKA BPEMEHW.

ABTOMAT BbIAEPXKWN BPpeMeHn AN poTo-
neyatn MOXHO cobparb Mo cxeme, U306pa-
YKEHHOI Ha puc. 259. O6a TpaH3ncTopa as-
TOMaTa paboTaloT B peXXumMe nepekoye-
HuA, obecrieunBas HafeXHoe cpabarbiBa-
Hue pene K1 npu nojaye Ha BXopf
TpaH3ucTopa VI Hanps»keHus okoso 2 B.
Bpemsi cpabaTblBaHUA pene onpegenseTcs
BpemeHeM pa3psgku KoHgaeHcatopa Cl ue-
pe3 pesnctopbl R2, R3, aMUTTepHBIA nepe-
xof4 TpaH3uctopa VI n pesuctop R4. Us3-
MEeHSI COMPOTUB/IEHNE MEPEMEHHOIO pesu-
cTtopa R3, MOXHO ycTaHaB/nvBaTb Bpems
BblAepXXKN npumepHo ot 0,1 Ao 5c.

PaboTaetr pene BpemeHW CcnegyrOLUM
06pa3om. B MCXOAHOM COCTOSIHMM, Korga
KOHTaKTbl KHOMOYHOro BbIK/oYarens Sl
Pa30MKHYTbI, HaNpsXXeHe Ha KOHZAeHcaro-
pe Cl1 paBHO Hynto. B 3To Bpems 06a
TPaH3MCTOpPa 3aKpbITbl, TOK Yepes 06MOT-
Ky 3/leKTpOMarHuTHoro pene K1 npakTu-
YeCKM He TeyeT W ero KoHTakTbl K1.1,
BK/IHOHalOLLIME MUTaHWE flamrbl YBENnuuTe-
na H1, pasoMkHyTbl. pu KpaTKOBpemeH-
HOM HaxkaTum KHonku S1 koHgeHcaTop Cl
3apMHKAETCH U TYT XKe HauvHaeT pasps-
XKaTbCA Yepes yXKe 3HaKOMble Tebe Lenw.
C MOMeHTa HaXkaTusl KHOMKN 4O MOMEHTa,
Korga koHgeHcatop Cl pa3pagurtea go Ha-
npsxkeHna 2 B, pene K1 ocTaetcs BK/tO-
YEHHbIM, 3aMblKasi CBOMMW KOHTaKTamu
Lenb MUTaHUA fiamnbl OTOYBEIMUUTENS.
Jlamna BbIK/IIOYUTCA, KaK TOMIbKO Hanps-
XeHune Ha o00knadkax KoHpaeHcaTopa C1
CTaHeT MeHble 2 B. YT0o6bI CHOBa BK/HO-
YuTb namny  (OTOYBeNUYUTeNs, Hago
ONATb HaXKaTb KHOMKY S1 nycka aBTomara.
Bpemsi HaxaTusi MyCKOBON KHOMKW aBTO-
MaTa BXOAUT B 06Luee BPeMSA BblAEPXKKM.

MuTaeTca npubop OT CeTU NepeMeHHOro
TOKa 4Yepe3 TpaHcopmatop T1, noHu-
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Karowwmidi HanpskeHne cet ao 10-12 B,
M OfHOMONYNEePUOAHLIA BbIMPAMUTENL Ha
anoge V3 cepumn 0226 vam A7 ¢ nobbim
OyKBEHHbIM MHAeKCcOM. KoHpeHcaTop C2
CrNIaXMBaeT MNyNbCaunn  BbIMPAMIEHHOTO
Harps>KeHus.

CeteBoin TpaHcthopmaTop T1 HamaTbl-
Bali Ha MarHuTonpoBOde W3 NIacTuH
L-16, TonwmHa Habopa nnacTuH 18 mm.
O6moTKa |, paccunMTaHHas Ha HanpskeHue
cetn 220 B, pomkHa cogepxats 2800 BUT-
KoB nposoga IM3B-1 0,12 (ana cetn Ha-
npskeHnem 127 B-1600 BUTKOB), 06MOTKa,
IM1-100 suTkoB nposoga M3B-1 0,3. Ha BbI-
X0[e BbINPAMUTENS JO/MKHO ObITb Hanps-
XeHue He meHee 10 B.

OnekTpoMarHuTHoe pene Tuna P3C-10
(nacnopt PC4.525.302, PC4.524.303) wnm
camofenbHoe. [laHHble OCTafibHbIX [eTa-
Neii aBTOMaTa YKasaHbl Ha €ro CXeMe.

Mocne TOro Kak pene BpeMEHW CMOHTU-
pyeLb 1 ybeaniibes B ero paboTocnocob-
HOCTW, OTKaIMOPYii NepemMeHHbIli pesncTop
R3. KanubpoBka pesuctopa CBOAUTCH
K TOMY, UTO 4S9 MOMOXEHWIA ero ABvXKKa
yepes kKaxable 10-15° no XpoHoOMeTpy
onpefenseTcs BPeMS BKIOYEHUS pene.
MMonyyeHHble [faHHble HaHecM B  BufAe
LIKaNbl BOKPYI PY4YKM pesuctopa, CHao-
YKEHHOI CTpesKOi-yKazaTenem.

Tonbko N gna otoneyatn npurogeH
Takoin npwbop-aBTOMaT? HeT, KOHEeYHo,
€ro MOXXHO NPUCNOCO6UTb A8 BKIOYEHMS
Ha 3alaHHOe BPeMs Apyrux npnbopos, Ha-
npumMep 3/eKTpoABuUraTenelii mogene Ha
BbICTAaBKE PaboT HOHbIX TEXHWKOB.

AKYCTUYECKOE PEJE

OCHOBOIi aKyCTUYECKOTO WK, YTO TO e
caMoe, 3BYKOBOTO pefie TakxKe ClyXuT
3MIEKTPOHHOE pefe, a AaTuMKOM Yrpas-
NSHOLNX  CUTHANOB-MUKPO(OH WU  Ka-

KOl-nnbo Jpyroii npeobpasoBaTtesib 3BY-
KOBbIX KO/e6aHUin BO3dyxa B 3/eKTpUye-
CKMe KonebaHns HWU3KOW 4acToTbl.

Cx"ma Hamboniee npocTorp BapuaHTa
TaKoro 3/eKTPOLHOro aBToMara npusege-
Ha Ha puc. 260. PaccmoTpu ee BHUMaTe b-
HO. 34eCb MHOrOe, ecn He Bce, Tebe fon-
YKHO ObITb 3HAKOMO. MukpodoH Bl BbI-
MOSTHAET (DYHKUMIO JaTUMKA YMPaB/soLLmX
curHanos. TpaHsuctopbl VI n V2 o6pa-
3yHOT ABYXKacKafHblii ycunmTenb Koneba-
Huin 34, co3fgaBaeMbIX . MUKPOOHOM,
a gnogpl Y3 n Y4, BKIOYEHHbIE MO CXeMe
Y[BOEHUA HarpsKeHWs,-BbINPAMUTESb
3TuX konebaHuii. Kackag Ha TpaHsucTope
V5 ¢ anekTpoMarHuTHbIM pene K1 B Kon-
NIEKTOPHOW Lenu U HakonNUTE/IbHbIM KOH-
feHcatopom C4 B 6a30BOii  LENU-3To
3NIEKTPOHHOe pefie. Jlamna HakasvBaHus
H1, nogknoyaemass K UCTOUHWUKY NMUTaHUSA
KoHTakTamn K1.1 pene K1, cumBonn3u-
pYyeT WCMONHUTENbHYIO  (YMpaB/AatoLLYyHo)
Lensb.

B uenom aBTOMaT paboTaeT Tak. [oka
B MOMELLEHWN, e YCTaHOB/IEH MUKPOCIOH,
CPaBHWTE/NIbHO TUXO, TpaH3ucTop P5 anek-
TPOHHOIO pene MPaKkTUYeCKN 3aKpbIT, KOH-
TakTbl K1.1 pene K1 pa3somkHYTbI U, Chne-
[0BaTe/IbHO, 1amna UCMOMHUTENBHOW Lenw
He CBETUTCA. ITO WCXOAHBIA LEXKYPHbIN
pexxuMm paboTbl aBToMmarta. [pu nossne-
HUWN 3BYKOBOIO CWUrHasa, HarmpumMep Liyma
WM TPOMKOTO PasroBopa, KonebaHws 3By-
KOBOW 4aCTOTbl, CO34aHHbIe MUKPO(OHOM,
ycunuearoTea TpaHsuctopamn VI un V2
N fanee BbinpamnatoTca gnodamu V3, V4.
Juvoabl BKNOYeHbl Tak, YTO BbIMPAMIEH-
HOe VMW HanpsbkeHve nocTynaeT Ha 6a3y
TpaH3ucTopa V5 B oTpuULaTeNbHOW nonsp-
HOCTU 1 OJHOBPEMEHHO 3apsKaeT HakKonw-
TenbHbI KoHAeHcaTop C4. Ecnn 3BYKOBOWA
CUrHaN [OCTaTOYHO CW/bHBIA W HaKomu-
TeNbHbI KOHAEHCATOP 3apagmuTca A0 Ha-

VI, V2, V5 MI139-MI192
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Puc 260 Cxema aKyCTUYEeCKOro pene
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npsokennss 0,25-0,3 B, To KOJUIEKTOPHLIH
TOK TpaH3KCTOpa V5 yBeIHYHTCH HACTONL-
xo, uto pene K1 cpaboracT H €ro KoH-
TaxTel K1.1 BKIIOYAIOT HCHOJNHHTEIbHYIO
Hens —3aTOPHFCA CHTHajbHas jamna H1.
HcnonuurensHas nenb Oyaer BKIIOYeHa
BCE BpEM$, NIOKA HA HAKOMMTEJIbHOM KOH-
IeHcatope u Ha Ga3e Tpansucrope V5 Oy-
IeT NOANEPKUBATBCH TAKOE JXKe WIH He-
CKOJIGKO GOJIbllice OTPHIATENLHOE HAmps-
wefive. Kak TOneko myM mim pasroBop
nepeZl MEKpOGOHOM IPEKPATHTCS, HAKOIH-
TENBHBIA KOHACHCATOP MOYTH HOJHOCTHIO
paspsaaMTCs uepe3 3MUTTEPHBIH Nepexon
TpaH3MCTOpa, KO/UIEKTOPHLIH TOK YMEHb-
INATCA 0 BCXORHOTO coctosHus, pene Kl
OTIYCTHT, & €ro KOHTAaKTHI, Pa3MBIKasCh,
ofecTouaT HCIONHHUTENBLHYIO MEMb.

TMopcTpoeunsiM pesucTopoM R1 MoxsO
H3MEeHATh (KaK PperyasiTOpoM TIPOMKOCTH)
HANpPSXXCHHE CHTHAJIA, NOCTYNAIOMIETO OT
Mukpodona Ha Bxon ycwmuresns 34, 1 Tem
CaMbIM PETYJMPOBATL HyBCTBUTEIBHOCTH
aKyCTHYECKOIO pere.

O®ysrmuio MAKpodpoHa Moxer BHIIOIN-
HATh a0OHEHTCKHif TPOMKOTOBOPMTEIH
wm Tenedbonusri kancionb JI9M-4M.
Crarnveckuil ko3dduuueHT nepesayd To-
Ka TPaH3HCTOPOB JOJUKeH OBITh HE MeHee
30. DyeKTpOMAarHHTHOE pelie MOXET OBITH
THna POC-9, P3C-10, PKH c TokoM cpa-
GateiBanus no 30-40 mMA. Hanpsxenue
MCTOYHHKA NHTAaHHAA JOJIKHO OBITh Ha
25-30% 6osmiie HanpskeHus cpabarTbiBa-
HUA TNOROGPaHHOTO 3JEKTPOMArHMTHOTO
pene. CompoTHBieHHe W MOIIHOCTH pac-
cesnus pesnctopa R7, 3aBHcsiume or HC-
noNp3yeMol CHrHambHO#M jamnel H1, pac-
cumTail caMm.

IIpucTynas Kk HanaXUBaHHIO M HCTIBITa-
HHIO aKyCTHYECKOTO aBTOMAaTa, IBHXKOK
noAcrTpoeyHoro pesucropa R1  mocrasb
B HIKHeEe (110 CXeMe) MOJIOKEHRe B noabo-
poM pesncropa R6 yCcTaHOBH B KOJUIEK-
TOpHOH nend TpaH3kcTopa VS TOK 2-4
MA. OH foixeH ObITh MEHBIIE TOKA OTIY-
CKaHHA 3JIEKTPOMArHATHOrO pele. 3aTeM
napajUieJbHO pesucropy R6 momkimoun
Opyroii pesucTop conpoTHBileHneM 15—
20 kOM. Ilpu 3TOM KOJUIEKTODHEIA TOK
TPaH3HKCTOPA JOJDKEH PE3KO YBEJIHIHTELCH, &
peie cpaboTaTh. VIajm 3TOT Pe3HCTOp—
KOJUICKTOPHBIH TOK IOJDKEH YMEHbLIMTHCH
JI0 MCXOJHOIO 3HAYCHMH, pene OTHYCTHTh
SIKOPB, a JIaMIla NCIIOJIHKTEJILHOH LienH 1o-
racHyth. Tak Thl mpoBepHlIb paGoTocmo-
COBHOCTBL 3JIEKTPOHHOTO pejie aBToMarta.

KoJulexkTopHble TOKH TPaH3HCTOpPOB V1
¥ V2 (1-1,5 MA) ycrarasnusait noabopom
pesuctopos R2 u R4.
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3atem mBmxOK pesucTropa R1 ycraHoBH
B BepxHee (O CXEMe) MOJIOKEHHE H He-
rPOMKO MPOM3HECH Hepel MHKPOHOHOM
OpOTAXHBIHN 3BYK «a-a-a»—aBTOMAT cpabo-
TaeT H BKJIIOYHT MCHOJHHUTENBLHYIO LEMb.
OH JOJKEH pearnpopaTh Jaxe Ha He-
rPOMKHii pasroBOp Iepell MHKpPO(OHOM,
HA XJIONOK B JIANOINM.

Ilposenn Taxkoit omnwit. IlapannenbHO
koHneHcaTopy C4 nonxiriodn BTOPOi 3J1eK-
TPOJIMTHYECKHH KOHOEHCATOP €MKOCTBIO
100-200 Mx® nHa HOMHHAIBEHOE Hampsike-
ugre 6-10 B. B xosnexktopHyio Hems TpaH-
3ucTopa VS BKIIOYH MWLUIMAMNEPMeTp H,
Clieis 3a €r0 CTPEJIKOH, XJIONRH B JIaJOLIH.
Yro nonyumnocs? KosuekTopHelii TOK
BO3POC, HO 3JEKTPOMArHATHOE peje He
cpaborano. Xmonuu B nagomm 5-10 pa3
noapan. C xaxAbIM XJIONKOM  KOJUIEK-
TOpHBIH TOK YBEIHYMBACTCH M, HaKOHeT,
pene cpabaThiBaeT ¥ BKIIOYAaET HCIOTHH-
TEbHYF0 NENb. ECIH 3BYKOBBIE CHIHAJILI
MPEKpaTHTh, TO Yepe3 HEKOTOpoe BpeMs
TOK B KOJUIEKTODHOH LeNM TpaH3MCTOpa
YMEHBIIHTCA JO HCXOJHOIO, pene OTiy-
CTHT M BBIKJIIOUHT MCIIOJIHATENBHYIO HEMb.

O ueM TOBOpPHT 3TOT OHBIT? DJEKTpO-
MarHMTHOE pejie aBToMaTa CTajo cCpa-
OarTbiBaTh H OTHYCKaTh C 3aJEpXKO# Bpe-
menu. O6nsacHAETCS 3TO TeM, YTO Tenephb
Tpebyercsa Oonbiie BpeMeHH Kak ANs 3a-
pAOKH HaKONMTEJNBHOTO KOHJEHCAaTopa,
Tak M JUIs €ro paspsaxd. BelBoa Hanpamy-
Baerc cam co0ol: noAGOpoM EMKOCTH
HAKOITMTEJILHOTO KOHICHCATOPa MOXHO
perynmpoBaTh BpPEMA BKJIIOYEHMA H BBl
KIIFOYEHHS MCIIOJHUTEJILHOM Henu.

T'me ¥ Kak MOXHO DpHMEHHTHL Takoe
akycrudeckoe pene? Hanpumep, KCosnb3o-
BaTh €ro kak asToMat «Tumey». [{ns 3toro
CHTHAJILHYIO JIaMIly HCTIOJTHHTENIBHOM Hemu
HaJi0 NMOMECTHTHb B NIMYEK, OHA W3 CTe-
HOK KOTOPOTO BBHILOJIHEHA H3 MAaTOBOIO
CTEeKJIa, H HA HEM ClieJJaHa HaaNuCh «TuH-
me». Kax TONBKO ypOBEHL IIyMa WiIH
rPOMKOCTbL Pa3roBopa B KOMHAaT¢ MNpEBBI-
CHT HEKOTOPHIH mNpefie)i, YCTAHOBJIEHHBIM
NMOJCTpOeYHbIM pe3rcTopoM R1, cseroBoe
Tabno TyT %e Ha Hero cpearmpyer. Wnw,
CKaXeM, MOXHO YCTaHOBHTh aBTOMAT BMe-
cre ¢ ManoraGapuTHEIM MHKPOGOHOM Ha
CaMOXOJ{HOM MOZEJNY WIHM MIpYLIKe, a €¢
MHKPOJIEKTPOJBHTATEh BKJIIOYHTh B HC-
MOJHHTENBRYIO LENb BMECTO CHTHAIBHOM
JIAMITbI HakatuBaHHA. HECKOJILKO XJIOIKOB
B JIAAOIHM WJIM KOMAaHAAa rOJIOCOM—H MoO-
IeNIb HAUMHACT INBHIaThCH Briepell A eltie
xak? IMoaymaii!
~ Crnenyronmii npuMep aBTOMATHKH...



9NEKTPOHHbIVI CTOPOX

MpocTeiillee  CTOPOXKeBOE  YCTPOICTBO
MOXHO CMOHTMPOBaTb MO CXeme, rMpwBe-
[EHHOI Ha puc. 261. 3TO onNATb-TakK 3Ha-
KOMOe Te0e 37IeKTPOHHOE pefnie Ha TpaH3u-
ctope VI, mexay 6asonm v aMUTTEPOM
KOTOPOro (3axumbl X1 1 X2) BK/IOYEH OX-
paHHbIA wWwneid. 3ToT wneid, o0603Ha-
UEHHbIi Ha CXeMe BOJIHUCTOW NUHWEN,
npeacTasnseT coboii MeAHbIN NpoBog, Ana-
meTpom 0,1-0,12 mm, Hanpumep [19B-1
0,1, NPOTAHYTbIM BAOMb FPaHULLbl OXpaHsie-
MOro o06bekTa. Ero conpoTMBieHWe He-
60nbLUoe-BCcero 1,5-2 OM Ha MOrOHHbIN
meTp. Mo3aToMy MOXHO cuuTaTh, 4TO 6asa
TpaH31CcTopa COefiMHEHA C AMUTTEPOM He-
nocpefcteeHHo.  CrefoBartefibHO,  MOKa
e Len, TpaH3UCTOp 3akpbiT. Ho BOT
KTO-TO, MOXeT 6biTb cobaka, >enas no-
nacTb B OXpaHsemblii 06bekT, obopsana
wneid. Mpu atom Ha 6ase TpaH3uUcTOpa
OKa3bIBAeTCA OTPULIATENIbHOE HanpsHXXeHue
(nopasaemoe yepes pesuctop R1), TpaH3u-
CTOP OTKPbIBAETCH, 3MIEKTPOMArHUTHOE pe-
ne K1 cpabatbiBaeT 1 ero KoHTakTbl K1.1,
3aMbIKaACb, BK/IHOYAKOT  CUMHaIU3aLUIO-
3/1eKTPO3BOHOK, CUPEHY WK MPOCTO 3/eK-
Tponamny, MUTaloLLYIOCA OT 3M1IEKTPOCETH.
Bot, c06CTBEHHO, U BCe, UTO MOXXHO CKa-
3aTb O NpuHUMNe paboTbl Takoro CTopo-
Xa. ConpoTuBneHne pesuctopa R1 3aBu-
CWUT OT CONPOTUBNEHUA LWNelida 1 Koadhu-
LueHTa nepegayn Toka b213 ncnosb3yemo-
ro TpaHsucropa. Ero Hago nogobpatb Ta-
KM, 4TOObl 6€3 MOAK/KYEHHOro LWnelida
HaJEXHO cpabaTbiBa/O 3/1EKTPOMarH1THOe
ene.
P Ho ¢ TexHWuecKoii TOUKU 3pPEHWs Hawm-
60/bLUNIA HTEPEC NPeLCcTaBNseT CTOPOXe-
BOE YCTPOICTBO, CXeMY KOTOPOrO Tbl BW-
OUWb  Ha puc. 262. 3awuTHbIA  wneid
3TOr0 YCTpOiCTBa COCTOMT U3 ABYX ChO-
XEHHbIX BMECTE TOHKWUX W30/MPOBAHHbIX
nposogos (M3B-1 0,1-0,12), okaH4yuBato-
wuxea pesnctopom R3. Opyrum KOHUOM
OH uyepes 3axumbl XI n X2 BKIHOYEH
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Puc. 261. MpocTelillee CTOPOXKEBOE YCTPOWCTBO

Puc. 262. YCnoXKHeHHbI BapyaHT CTOPOXXEBOIo
ycTpolicTBa

B 3MUTTEPHYIO Lenb TpaH3ucTopa VI.
OTOT TPaH3MUCTOpP COBMECTHO CO CTOpO-
XKEBbIM LUNEAOM ¥ APYrMMK, OTHOCALLM-
MUCA K HEMY AeTansamMun, 06pasytoT reHepa-
TOpP 3/1EKTPUYECKUX KOnebaHui, NojoOHbI
reTepoavHy 3Hakomoro Tebe npeo6paso-
BaTe/IbHOr0 Kackafa CynepreTepoAvHHOro
npueMHuKa. 'eHeprpyemble UM KosebaHus
yacTtoToii okono 50 KI'L, 4yepe3 KOHAeHca-
Top C4 nocTynaloT Ha 6a3y TpaH3ucTopa
V2, ycuivBaloTca UM U Yepe3 KOHAEeHCa-
Top C6 nojaloTcAd K BbINPAMUTENHO Ha
anogax V3 v V4, BK/OYEHHbIX MO CXeme
YABOEHWS BbIXOAHOIO HanpsXXeHus. Bbl-
MPAMIEHHOe Hanps>keHWe B OTpuULATESb-
HOW NOMSPHOCTM MOCTYMaeT uYepe3 pesu-
cTop R4 Ha 6a3y TOro e TpaH3ucTOpa
V2, pe3ko yMeHbLUaeT oTpuLaTeNbHOe Ha-
NPSOKEHNE CMELLEeHNUs W, Takum 06pasom,
3aKpbIBAET ero.

3T0 AEXYPHbIA pexxuMm paboTbl YCTPOWi-
CTB3, MPWU KOTOPOM MOTPe6ASeMbIi UM
TOK OT Garapen-nuTaHua He MNpeBbllLaeT
2-3 MA. Takoe COCTOsIHME YCTpOIiCTBa CO-
XpaHAeTCs, MoKa LAeid He MOBPEX[EH.
Mpwn o6pbiBe 04HOrO M3 NPOBOAOB LUMeli-
tha uenb nuTaHus TpaHsuctopa VI 6yger
pasopBaHa, a reHepauusa copsaHa. [lpu
3TOM pe3Ko YBEIMUYUTCA OTpuuaTesibHoe
HanpsbkeHne Ha 6ase TpaH3ucTopa V2,
nofaBaeMoe Ha Hee 4yepe3 pe3uctop RS,
TpaH3nCcTop OTKpoeTcs, pene K1 cpabo-
TaeT v ero KoHTakTbl K1.1 BKtoyar cucre-
My CcurHaamsaumm. To ke npousoiiger
M MpW 3aMblKaHWM NPOBOAOB Lunelida.
B 3stom cnyyae amutTep TpaH3uctopa VI
OK&XXETCA COefMHEHHbIM C 06WMM (nnto-
COBbIM) MPOBOAHWKOM LN NUTaHWUS He-
MOCPEe/ICTBEHHO, PeXXUM ero paboTbl Hapy-
LUNTCA, W3-3a Yero reHepauus COpBeTCA
N KOHTakTbl K1.1 pene Bkiwuar curHaiu-
3auuio.

B Takom CTOpOXEeBOM YCTpOICTBE Hafo
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WCTONB30BaTh TPAH3UCTOPHI € Ko3ddn-
nnenToM h,, 5 e meHee 50, npuyem Tpan-
suctop 'T403 MOXHO 3aMEHHTHL JHOOBIM
IPYTHM TPaH3HCTOPOM CpEAHEdl MOINHO-
CTH CTPYKTYpHl p-n-p, Hampumep I['T402,

11201, TI1601. JnekTpoMarHuTHOE pese
Kl-c 0OMOTKOH CONIPOTHBIIEHHEM
200-250 OMm, vHanpumep PCM-1 (macnopt
}0.171.81.43) mnu aHanNOrMYHOE APYTOE,
cpabaTrIBalolee MpH HanpspkeHnH He Go-
nee 9 B. dpoccens L1 camonenbusiii. OH
coctout #3 650-700 BuTKOB mHpoBOHA
II3B-1 0,1, HAMOTAHHBIX HA KapKace Iua-
MeTpoM 10~-12 MM Mexay miedkamm, npH-
KJECHHBIMH K KapKaCy Ha PpAacCTOSHHA
20 MM omHa OT IpPYroi.

Pesucrop RS Hamo nopobpath Tak,
4TOOBI NpH CphIBe TeHEpaly NEPBOTO Ka-
cKaJla YCTPOIiCTBa pesie 4eTKO cpabaThiBa-
JIo, 2 BO BpeMs TeHEepallH OTIIYCKaJo
SIKOPb. .

U erile npumep aBTOMATHKH...

KOJOBBII1 3AMOK

3aMKH C «CEKPETOM» B BHJIE 3aKOAMPOBAH-
Horo HaGopa umudp H3BECTHH AapHO. Me-
XaHMYECKHE 3aMKH TAKOTO THIIA Thl, KOHEY-
HO, BUOEI—OHH [MpONAIOTCH B XO3sii-
CTBEHHHX Marasmnax. KozoBele 3amku
IIKPOKO MCIIONB3YIOTCH JUIA aBToMaThye-
CKHX KaMep XpaHEHHS Belledl Ha XeJe3HOo-
IOPOXHEIX BOK3ajiaX, B a3ponoprax,
B MoABE3Aax AOMOB. BooOlle ke KomoBbie
3aMKH MOTYT OBITh Kak JIEKTpOMeXaHHYe-
CKMMH, TaKk M 3MeKTpoHHBIMH. Wcnmomnu-
_TEJILHHIM MEXaHH3MOM KOZNOBOTO 3aMKa
MOXET CIYXHTh 9JIEKTPOMATHHT, HOA-
BMXHBI CepJIeYHHK KOTOPOro MexaHHve-
CKH CBSI3aH C 3all{eJIKOH ABEPHOIO 3aMKa.

Cxema Hanbojiee MpOCTOTO IIEKTPOMeE-
XaHHYeCKOr0 KOZOBOrO 3aMKa IoKa3aHa
Ha puc. 263: Y1 — 3JIEKTPOMATHHT, S1-S6-
KHONIOYHBIE nepekmrouarenn, S7-—S11-
TyMbneprl. TlynbT KHONOK, € MOMOLILIO

KOTOPBIX MOJXKHO OTBECTH 3allIENKy 3aMKa,
HaXOOUTCH ¢ HapyxHOM, a TyM6nepnl
S7-S11 xopupoBaHHA 3aMKa-—C BHYTDEH-
He#l cTOpOHBI ABepH. UTOOHI 3JIEKTPOMATr-
HUT cpaboTan M TakuM oGpa3oM HO3BO-
JIUI OTKPHITh JBEPb, HAaJO 3HATh KOR
3aMKa M C y4€TOM 3TOro mudpa omgHOBpE-
MEHHO., HaXaTh COOTBETCTBYIOLLHE €My
KHOTIKH. .

HaGop (ycTaHOBKY) KOHa 3aMKa NpOM3-
BOAAT NEPEBOROM KOHTAKTOB HECKOJIbKHX
TYMOJIEpPOB M3 MOJIOKEHHS a B MOJIOKEHHE
6. Ha puc. 263 B nomoxenue 6 nepese-
IeHbl TymOnepbl S8 u S11, 3mauut, mus
9TOrO Ciiyyas KOZ ualero 3amka GOynmer
2 H 5. U ecnmn 1B, 3HaA 3TOT KOA, Ha-
JKMEIIL OJHOBPEMEHHO KHOMKH S2 u S5,
TO HeNlb NHTAHUSA 3NMEKTPOMArHATa OKa-
*KETCH 3aMKHYTOM, 3seKTpoMarHut cpabo-
TAeT M €ro GepfeYHHK, BTHATHBA#Ch B OO-
MOTKY, OTTfHET 3ailleIKy 3aMKa-—aBepb
MOXHO OTKDBIBATh.

A ecim KpOME 3THX IOBYX KHONOK Ha-
XKaTh elle KaKyio-TO KHONKY? JTa TpeThs
KHOMKA pa3OpBeT Helh NHMTAHHA 3aMKa
M aJeKTpoMarHuT He cpabotaer. Hy, a ec-
JIX OHHOBPEMEHHO HaXXaTh BCE KHONKH?
Ecmi ko TOT Xe, TO HHYEro He IOJy-
YUTCH.

TpyasocTe NoaGopa HyXHOro KOJa mpH
MONbITKE YTraJlaTh €ero BO3pPaCTeT C YBEJH-
YeHHeM YHCJIa KOAMpPYIOIHX TyMOJiepoB
¥ kHONOK 3amka. Eciu umciio tymGnepos
M KHONOK YBEIHMHTbL RO HECATH, TO IS
pacuiupoBKH Koja 3aMka Hago Iiepe-
6pate Oonaee Toicsum BapHaHToB. OHAKO
H NpH 0OATH KHOIKax (32 BapuMaHTa) KOA
3aMKa He Tak-TO JIerko pacmmidpoBaTh.

A eciM OpHAET YeNIOBEK, HE 3HAIOLIHIA
kox 3amka? [ns Hero ectr KHomnka S6
«Bo3o». Ecnu ee HakaTh, B NOMEIIEHHH
3a3BeHUT 3BOHOK HI. °

Ho Tebs kak pammomoGuTens IOJKeH,
BHAUMO, MHTEPECOBATHL SJIEKTPOHHBIH KO-
DoBuiii 3aMoK. Hy uto xe, pexomenmyio

Puc. 263. 3eKTPOMEXaHMUECKHH KOZIOBBIH 3aMOK
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Puc. 264 Cxema KOOBOro 3aMKa C €MKOCTHOW «MamsiTbo»

3aMpPK C EMKOCTHOI «NaMsATbiO», pa3pabo-
TaHHbIN 3HAKOMbIM MHE paguoniobutenem
H. A. [Qpo6HuLeii 13 1. 3anopoxbe.

Cxema Takoro KofoBOro 3amka nokasa-
Ha Ha puc. 264. OH COCTOUT 13 Tpex 3/ekK-
TPONMTUYECKUX  KoHAeHcatopos C1-C3
pasHOM  eMKOCTW, SBNAKOWMXCA  «na-
MATbLIO» 3aMKa,- YeTblpex avonos VI-V4,
TpaH3sncTopa V6 ¢ 3/1eKTPOMarHUTHLIM pe-
ne K1 B aMWTTepHOW Lenn, CeMn KHOMOK
S1-S7, wWwecTb K3  KOTOPbIX BXOAAT
B My/bT YNpaBfeHWs 3aMKOM, U 3/1EKTPO-
mMarHuTa Y1, cepaeyHuK KOTOpOro -mexa-
HUYeckn cBaszaH C 3allenkoli ABepHOro 3a-
MKa. LLTtencesnbHble pasvembl  XI-X6
06pa3ytoT KOAMPOBOYHbIA y3e/1 3aMKa.
KogupoBaHue OCyLLeCcTBNsieTCHd  M3MeHe-
HWeM nNOpALKa MOAKMOYEHUS  KHOMOK
NynbTa ynpasneHns K LWTENCE/bHbIM Pa3b-
emam 3Toro ysna. 18 nUTaHWs 3amKa nc-
NONb3yeTCA ABYXNOMYNEPUOAHbIA BbINps-
MUTEe/b C BbIXOLHbIM Hanps>keHnem 24 B.

Icx0fjHOe COCTOSIHME 3/IEMEHTOB 3aMKa!
KOHTaKTbl ' KHONOK S1-S6 pa3soMKHYThI,
TPaH31CTOP 3aKpPbIT, TaK Kak ero 6asa ue-
pes HOPMa/lbHO 3aMKHYTble KOHTaKTbl
KHOMKW S7 coefiuHeHa C MJIKOCOBbIM MPO-
BOAHUKOM UCTOYHWKA MUTaHWA, a ero KoJi-
NEKTOpHbI/ pe3nctop R1 u pesuctop R2
B 06Lleli MWHYCOBOW LMW, COEAWHEHHBI
yepes HOPMasIbHO 3aMKHYTble KOHTaKTbl
K1.2 (pene K1), obpa3ytoT fenuTeflb Ha-
npsbkeHns. B Touke coefyHeHus pesuncTo-
pos genutens RI, R2 HanpsbkeHue pon-
XHO 6bITb 0K0/10 10 B.

Kogf 3amka Tpex3HauHblii. [MepBas uu-
(hpa KOfa COOTBETCTBYET HOMEPY KHOMKM,
NOAK/MHOYEHHOW K FHe340BOM YacTu LwiTen-
cefbHOro passvema Sl1, BTOpasdA-HomMepy
KHOMKMU,. no,quoquHoM K rHe3foBoi Ya-
CTU pa3bema X2, TpeTbA-HOMepY pasbema
X3.TlokasaHHbI Ha Cxeme MOpsAA0K nod-
K/HOYeHWs KHOMOK S1-S3 K KOMMPOBOYHO-
My y3ny cooTBeTcTBYeT kogy 123. Hesa-
[lefiCTBOBaHHblE B Kofe KHonku S4-S6
NOAKNOYeHbI (B NHO60OM NOpsaKe) K rHes-
[0BbIM YacTAM pa3bemMoB X4-X6. UTobbl
3aMOK OTKpbITb, HaJO MOCNef0BaTe/lbHO,
M TOMBKO B MOPALKE YCTAHOB/IEHHOTO KO-
Ja, HaKaTb KHOMKM S1-S3, a 3aTeM KHor-
Ky S7. Ecnm owmnbok HeT, To, cpaboTaeTt
3/IEKTPOMArHUT ¥ [ABepb MOXHO OydeT
OTKpPbITb.

py HaaTmu KHOLOK, COOTBETCTBYIO-
LWMX YCTAaHOB/IEHHOMY KOAy, KOHfeHca-
Topbl C1-C3 KogoBOro 3aMkKa 3apsXkaroT-
CA HanpshkeHWeM, MoCTYMaloWwUM Ha HUX
¢ genutensa RI, R2. EMKOCTK KOHAEHcaTo-
POB 1 COMPOTUB/IEHNS Pe3NCTOPOB fenuTe-
N Nofo6paHbl Tak, YTO NP HaxXkatuu nep-
BO KHOMKM Kopga KoHaeHcaTop Cl 3aps-
xaetcst Ao 0,85 4acTu 3TOro HanpsikeHus
(npvmepHO 8,5 B), Mpy HaxaTuu BTOPOIA
KHOMKM KOZa [0 Takoro e HanpsxeHus
3apskaeTca KoHaeHcatop C2, a npu Haxa-
TUN TPETbe KHOMKWM Kofa KOHAeHcaTop
C3 3apskaeTcs [0 MOMHOr0 HanpsXXeHwus,
cHumaemoro ¢ penutens RI, R2 (okono
10 B). Mocne npaBunbHOro, Habopa koga
CYMMapHOe HarpsbkeHue Ha MnocnefoBsa-
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TeNIbHO COeAMHEHHbIX KOHAeHcaTopax Ma-
MATW COCTaBUT 2,6 YaCTW 3TOr0 Harpsxe-
HUg, T.e. npumepHo 27 B. Ecnn Tenepb
HaXKaTb KHOMKY S7, TO BCe 3TO Hanpske-
Hue yepes amog V4 6yget nogaHo B OTpu-
LaTeslbHOW MOMSAPHOCTM Ha 6a3y TpaH3u-
ctopa V6 n oTkpoet ero. OLHOBPEMEHHO
cpabotaeT pene K1, ero koHTakTbl K1.3
BK/IOYAT MUTaHWe 3/1IEKTPOMAarHnTa, KOH-
TakTbl K1.2 nepeknoyar pesuctop R1 Ha
6a3y TpaH3aucTopa (4ToObl NoAdepXuBaTb
€ro B OTKPbITOM COCTOSIHAM), & KOHTaKTbl
K1.1, 3amblkascb, 4epe3 cebs, Auoabl
V1-V3 1 pe3uctop R2 paspagAaT KOHAeH-
catopbl C1 C3. [Mpn 0TNYCKaHNU KHOMKK
S7 6aza TPaH3MCTOpa BHOBb OKAXETCs CO-
eJMHEHHOW C MNJIOCOBLIM MPOBOAHWKOM
Lenu nutaHusa TpaH3nMcTop npu 3TOM 3a-
KPOETCH, 3/MIeKTPOMAarHUTHoe pesnie OTNy-
CTUT SIKOPb W YCTPOWCTBO B LeSIOM Npwu-
MeT MCXOLHOe COCTOAHMe. Ecnn KoHAeHca-
TOpbl MaMATN UMEIOT HebosbLUMe TOKM
YTEUKM, TO HaMpsHKEHME Ha HUX, [OCTATOY-
HOe A/1 cpabaTbiBaHWA pefie, 3NeKTpoMar-
HUTa W OTKPbIBAHMA [BEPU COXPaHAETCA He
MeHee 3 MUH. OTO MO3BOMAET B Clyyae
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OWMOKKM, JONYLEHHON npu Habope Kopa,
HaXKaTb Ha OfHY M3 KHOMOK, HE Y4acTBYIO-
WKUX B Kofe, YTOObI paspsaanTb KOHAeHca-
TOpbl, N BHOBb MPaBW/IbHO HabpaTb Kop.

B MOMeHT HaxkaTna KHonku S7 cymmap-
HOe HanpsbkeHVe Ha KOoHAeHcaTopax namsi-
T 00653aTeNlbHO [O/MKHO OblTb 60/bLUe
YABOEHHOIO  HAMpsXeHWs, CHMMAeMOro
c fgenvtens RI, R2 n 60/bLUe HanpsHKeHWS
cpabaTblBaHMs 3MEeKTPOMArHUTHOIO pefe
K1. Mpu HenonHoM Habope Koja, Hanpu-
Mep MpUM  HaKaTUM  TOMbKO  MEepBOi
N TPeTbel 3aKOAMPOBAHHbLIX KHOMOK, 3TO
HanpsbKeHWe He NPeBbICUT YABOEHHOIO Ha-
NPSHKEHUA OeNNTENA, YTO OKaXEeTCA Heao-
CTaTOYHbIM [An1A cpabaTblBaHUA 3aMKa.
OHo BygeT Masio 1 B TOM Cny4ae, ecnu 3a-
KOAMPOBaHHblE  KHOMKW ~ HaXumaTb  He
B TOW MocnefosatefibHOCTU. A ecnu npu
nonbITke nogbopa kofa byaeT Haxara Xo-
TA O6bl O4Ha M3 HECKOMbKUX KHOMOK, 3apsi-
YKeHHble KOHJEHCaTopbl TYT e paspasdT-
cq yepe3 auogdbl V1-V3.

KOHCTpYKUMA 3amKa MoKasaHa Ha puc.
265. Bce getanu, KpoMe KHOMOK, CMOHTU-
pOBaHbl Ha FHE3[0BOI YacTW LUTENCebHO-



ro pasbema, ABAAOLLEics OAHOBPEMEHHO
1 KOAMPOBOYHOW KOMOAKOW 3amka. LLTen-
Ce/lbHas 4acTb 3TOr0 pasbema pacnuieHa
Monepek Ha yactu, obpasyroLiye ABYXMO-
NIIOCHbIe  LUTENCeNbHbIE BWIKA PasbeMOB
X1-X6.

[ns 3aMKa 1Cnonb30BaHbl: TPaH3UCTOP
C KoapumuveHTOM b213 He wMeHee 20;
3NeKTpoMarHuTHoe pene Tuna P3C-22
(nacnopt P®4.500.163); koHaeHcaTopbl C1
n C3-K53-1, C3-3TO (MOXHO 3aMeHUTb
KoHaeHcaTtopoM K50-6); pesuctopbl R1
n R2-MJL1T,; KHOMKN-MUKPOBbIK/OYATE-
nem KM1-1. TpaH3suctop MI126 mOXKHO
3aMeHUTb aHa/IorMYHbIM eMy TPaH3UCTO-
pom MMM25, auoabl O220-anogamn [1219
€ N06bIM BYKBEHHbIM WHAEKCOM. KHOMKM
MOryT ObITb NHO6ON KOHCTPYKLMM, B TOM
uncne camogesibHbIMK.

ONeKTPOMAarHuT caenaH U3 HU3KoYa-
CTOTHOrO Apoccens (ubTpa BbINPAMUTE-
N NaMnoBOro paguornpremMHuKa g/lnm Te-
nesmsopa). O6GMOTKa fpoccenss [LO/MKHa
MMeTb COMPOTMB/IEHWE MOCTOSAHHOMY TOKY
20-25 Om. KOHCTpyKUnA MepenensHoro
mMarHuTonposofa Apoccens (6e3 Kapkaca
¢ 06MOTKOI1) MoKa3aHa Ha puc. 266. lNakeT
LLI-06pa3HbIX NAacTUH pacruied no Wrpu-
XOBbIM /iMHMAM. Ero cpefHas vactb uc-
No/b3yeTcs Kak AKopb 6, a 60KOBble YacTu
1 Habop 3amblKalOLWKWX MIACTUH-B Kaue-
CTBE MarHWTOMpoBOJa 1 TArOBOro 3/eK-
TpomarHuta. YactM  MarHutonposofa
CKper/ieHbl BMeCTe C MOMOLLBH METaNn-
YeCKUX HaKMafoK W 3aKnenok. UTobbl BHY-
TPU Kapkaca C OOMOTKOW, HaxoasLencs
B MarHuMTOMnpoBOge, AKOPb MOr Mepeme-
warbcA 6e3 3aMeTHOro TpeHus, B ero Ha-
6ope Ha 4-5 nnacTVH MeHbLUE, YeM B Ha-
6ope MarHuTONpoBOda. FIKOPb 3/1eKTPO-
MarHuTa COEAMHSIIOT C pYYKOM 3alienku
4 nBepHOro 3amka 3 TAron 5 n3 AByX cKJie-
MaHHbIX BMECTe MOMOC /INCTOBON CTanu
TonwuHoin 0,5-1 mMM. MarHuTonpoBsog
BMECTe C 0OMOTKOW KpensiT Ha CTajlbHON
NNacTuHe 2 TOMLMHOK 2-2,5 MM, KOTO-
pyl0 NOAKNaAbIBAIOT MOJ ABEPHON 3aMOK
M BMECTE C HVM YKPennawoT Ha Asepu. Ta-
KO 31eKTPOMarHuMT Mpy BKIOUYEHUM MO-
TpebnseT Tok okono 1 A. Ha Takoi Tok
[OMXHbI BbITb paccuvTaHbl U AUOAbl Bbl-
NPAMUTENSA, NMATAIOLLEro 3TOT BApPUaHT KO-
[IOBOTO 3aMKa.

HanaxuBaHue 3aMka cBoauTCs K nogoo-
py pe3suctopa R2. Ero conpotusieHue
[O/MKHO ObITb TakoBO, 4TOObLI Npu npa-
BWIbHO HabpaHHOM KOfe co3faroLleeca Ha
HEM MafieHWe HanpsXXeHUs 3apsXano KOoH-
[leHcaTopbl MamATU 40 HAMPSHXKEHUS YETKO-
ro cpabatblBaHNsA 3/IEKTPOMArHUTHOIO pe-

f—

!
‘

JInHun
paspesa

Puc. 266. KOHCTpYKLMA MarHUTONpoBoja 3/ekK-
TpoMarHuTa KOAO0BOro 3amka

ne. B TO e Bpems npu HaXaTun TOJbKO
[BYX KHOMOK, COOTBETCTBYIOLLUMX MepBO
N TpeTbeld Uupam yCTaHOB/IEHHOIO KOpa,
pene He [JO/MKHO cpabaTtbiBaTh.

e Hambosiee LenecoobpasHO YycTaHo-
BUTb KOAOBbIA 3aMOK? Jlyulle Bcero, no-
Xanyi, Ha ABepu KOMHaTbl, rae 3aHMMaeT-
CA TEXHUYECKUN KPYXXOK. DTO, BO-MeEpBbIX,
WHTEpPECHO, W, BO-BTOPbIX, YAOBHO—
KaKbIA KPYXXKOBEL,, 3Has KOf, Ha AeHb 3a-
HATWNSA, BXOAUT B KOMHATy, He OTB/eKas OT
Jena gpyrux.

KOHCTpYKLMA 3TOro BapmaHTa KOJ0BOro
3aMKa MOXET ObITb, KOHEYHO, WHOW—BCe
3aBUCUT OT WMEIOLLMXCA [feTaneid, TBOp-
YEeCKOli CMEeKaNKy KOHCTPYKTOpa W, Kpome
TOro, OT TOro, rAe MpeAnosaraeTca ero
yCTaHaBnMBaTb. B nt06oM cnydae 3anekT-
POHHYIO YacTb 3aMKa BMECTe C KOAMpO-
BOYHOI KOMOAKON W BbINPAMUTENIEM MOX-
HO CMOHTMPOBAaTb Ha OAHOW 06LLein nnate
NoAX0AALLMX pa3MepoB. ["He34,0BOW YacTbiO
KOAMPOBOYHONM KOMNOAKN MOTYT CNY>XWUTb
NlamroBble NaHeNbku, a LWTbIPbKOBbIMU
YyacTAMU  pa3beMOB—O0ObeIMHEHHbIE  MO-
MapHO OTPEe3KWM MEeAHON Ny>KEeHOW npoBO-
nokn. O6LLee 4MCNO PasbEMOB U KHOMOK
MOXeT OblTb He LecCTb, Kak B OnNucaH-
HOM 3amke, a 6Ofblue, YTO 3HAYMTENbHO
YCNOXHUT MOMbITKY nofbopa Koja.

[na BbinpsAMuUTeNs noTpebyeTcs TpaHc-
thopmaTop MolHocTeio 40-50 BT, noHu-
XKaloLWMIA HanNpsXXeHNE 3/1EKTPOOCBETUTE b-
HoI ceT go 17—18 B npu TOKe He MeHee
1 A. lMocne gByxnonynepuosHOro BbINpsam-
NEHVs HaNPsHXKeHVe BTOPUYHOA O6MOTKM U
CrNaKnBaHWs Mynbcauuii BbINPSMAEHHOTO
HanpsXKeHWs Ha 3/1EKTPOHHOW 4acTu 3amka
6ynet 24-25 B. O pacuyeTe caMOAENbHOrO
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ceTeBOro TpaHcgopmaTopa 610ka NUTaHNs
A pacCKasblBa/l B OfMHHaguaTol Ge-
cene.

Avofpl BbINPAMUTENS, BK/OYaeMble MO
MOCTOBOIM Cxeme, MOryT ObiTb Cepuii
K202, KA206, ,£I,242 [243. MoXHO Tak-
)K€ MCMO/b30BaTh BbINMPAMUTENbHbIA 610K
cpegHeii mowHoctn KLU402 mnn KLI403
C OyKBeHHbIMU WHAekcamn A-E, 4to yn-
POCTUT MOHTAX BbINPAMUTENSA. DNEKTPO-
JINTUYECKNIA KOHAEHCATOP, CrIXKMBAOLLNI
nynbcauun BbINPSAMIEHHOTO HanpsXeHNs,
MOXET 6bITb emKocTblo 500-1000 MKD Ha
HOMWHanbHoe HanpskeHue 50 B.

B yTNisipe 3M1eKTPOHHOM YacTw, caenaH-
HOM M3 TOJNICTON (haHepbl, 06S3aTeNbHO
HaZlo NpeaycMOTPeTb OTBEPCTUE, MPUKPbI-
BAEMOe KpbILIKOV UMW ABepLei, Heobxo-
AYMOe Ans AOCTyna K KOAMPOBOYHOW KO-
NOfKe MpU CMeHe Kopa.

KopoBble KHOMKX MOTYT 6bITb N06LIMU.
BaXKHO NuLb, YTOObI MX KOHTaKTbl HaeX-
HO 3aMbIKa/IMCb U pa3MblKasnch 6e3 3aefa-
HUIl. MOHTUPOBaTb WX KenaTefbHO Ha of-
HO/ 06LIei MnaHKe U MPUKPLITb CBEPXY
3alUUTHBLIM KOXYXOM C OTBEPCTUAMMU Mpo-
TUB HaXXVMHbIX KHOMOK.

Tbl NpaBWUIbLHO MOCTYMNWLLb, €CAIN CHaYa-
na nopabepellb Bce HEOOXOAUMbIE pPafmo-
JeTann, caenaellb 3/1EKTPOMArH1T 1, ecin
Hafo, TpaHctopmaTop  BbINPSMUTENS,
CMOHTMPYELLb W UCMbITaellb 3NEKTPOHHYHO
4yacTb Ha MaKeTHOI MaHenn 1 ToMbKO Nnocne
3TOr0 MNPUCTYNWLb K OKOHYaTe/bHOA
cOopKe KOA0BOro 3amka. Ecnm nopo6paH-
Hblli TPaHCHOPMATOP OKAXETCS MacCuB-
HbIM, TO G6/10K NWUTaHWS, BbINOMHEHHbIN B
BUAE CaMOCTOSATENIbHOW KOHCTPYKLMK, Lie-
Necoobpa3HO YKPenUTb Ha CTeHe BO3/e
[\BEPHOr0 NpPOemMa ¥ COefMHUTL €ro ABYX-
NPOBOAHBLIM TMOKNM Kabenem C 3M1eKTPOH-
HOW YacTbt0 W 3/1IEKTPOMArHUTOM, pas3me-
LWEHHbIMX Ha BHYTPEHHE/ CTOPOHe ABEPW.

Te npuopbl N YCTPOKHCTBA, C KOTOPbI-
MU 51 TO3HaKOMKN Tebs B 3TOii Gecefe, BCe-
ro nMib He6ombLias 4acTb NPUMEPOB 06-
UMpHelield o6nacTy  TEeXHWKM—aBTOMa-
TUKA. W pasroBop O Heili He OKOHYEH—OH
GydeT Npomo/>KeH B Criedytollei 6ecepe,
a TaKKe B Gecefle, MOCBSLLEHHOW Teney-
MpaBneHnio MOAENSAMU.



BECENA CEMHAJLIATAS

L

O MYJIbTUBVBPATOPE
N EFO NMPMMEHEHWU

MynbTuBMOPaTOPaMM  HAa3bIBAOT  3NEK-
TPOHHble ~ YCTPOICTBA,  EHepupytoLLme
3NeKTpuYeckne KonebaHws, 0Onmskne no
hopme K npsiMoyronbHOW. CnekTp Koneba-
HWi, TeHepupyeMbIX MynbTMBUGPATOPOM,
COAEPXKUT MHOXKECTBO TapPMOHUK-TO>XKe
3MEKTPUYECKUX KONMebaHuiA, HO KpaTHbIX
Kone6aHusM OCHOBHOW 4acTOTbl, 4TO
W OTPa>KEHO B €ro HasBaHuu: «My/b-
TU»-MHOr0, «BNOPO»-KONe6m. VIMeHHO
Takoii reHepaTop A pekoMmeHgoBan Tebe
B BOCbMO Oecefe WCMONb30BaTb B Kaue-
CTBE MCTOYHWNKA 3NEKTPUYECKMX CUTHANOB.

UTo >ke coboii npescTaBnseT W Kak
paboTaeT MynbTuBMGpPATOP?

MYINbTUBUBEPATOP
ABTOKO/IEBATE/IbHbIN

PaccMOTpU CxeMy, MOKa3aHHYH) Ha puC.
267,a. Y3Haewb? [a, 370 CXema ABYXKa-
CKagHOro TpaH3UCTOpHOro ycunutens 34
C BbIXOZOM Ha rO/ioBHble TenegoHbl. UTo
MPOW30MAET, €CNK BbIXOA TAKOr0 yCunmTte-
N COEAUHUTBL C €ro BXOAOM, KaK Ha Cxeme
MoKasaHO LUTPUXOBONW NMHUER? Mexay
HUMU BO3HWKAET MOMOXMTENbHAs 06part-
Has cBA3b U ycunutens ca\tOBo3dyauTca—
CTaHeT reHepaTopoM KosiebaHuin 3ByKOBOIA

YyacToTbl, U B TenefoHax Mbl YCAbILLUM
3BYK HUM3KOro ToHa. C Takum sBNeHuem
B MPUEMHUNKaX U-YCUNUTENAX BedyT peLuu-
TenbHy 60pb0y, a BOT A8 aBTOMaThue-
CKM [eCTBYHOLLMX NPMOOPOB OHO OKasbl-
BAeTCA MOME3HbIM.

Tenepb nocmoTpy Ha puc. 267,6. Ha
HEM Tbl BUAWLUb CXEMY TOTO e YCU/INTE-
NI, 0XBAYeHHOro MOJMIOXKUTENIbHON 0bpar-
HOM CBSI3bHD, KaK Ha puc. 267,a, TOMbKO
HayepTaHWe -ee  HeCKO/IbKO  M3MEHEHO.
IMEHHO Tak 06bI4HO YepTAT CXeMbl aBTO-
KonebartenbHbIX, T.e. CamoBO30yXaako-
LMXCA MYNbTUBNOPATOPOB.

OnbIT-CaMblid  Ny4ylwniA, NOXanyi, Me-
TOA MO3HaHWSA CYLUHOCTU [elicTBUA TOro
WIN  VHOTO 3MEKTPOHHOIO YCTPOIACTBA.
B atom Tbl y6exxgancsa He pa3. BoT u ceii-
yac, UTob6bl Nnyylle pasobpartbcs B paboTe
3TOr0 YHMBEpCanbHOro npubopa-aBToma-
Ta, Npegnarald MNPOBECTU OMbIT C HUM.

MpyHUMNNa/IbHYIO CXeMy aBTOKoseba-
TENIbHOrO  My/bTMBMOpaTopa CO BCEMU
[JaHHbIMK ero pe3nCTOpOB M KOHAEHcaTo-
poOB Tbl BUAWLIL Ha puc. 268,a. CMOHTK-
py/i ero Ha MakeTHOi naHenw. TpaH3wu-
CTOPbl AO/MKHbI OblTb HW3KOYACTOTHLIMU
(MM39-MIM42), Tak Kak Yy BbICOKOYa-
CTOTHbIX  TpaH3ucTtopos  (IM401-M403,
M420, M422) o4yeHb MasieHbKOe MPo6UBHOE
Hanps>keHue  SMUTTEPHOrO  Mepexofa.
OneKkTponmMTUYecKkme  KoHgeHcatopbl Cl
n C2-tnna K50-6, K5Q-3 nnm K53-1 Ha
HOMWHanbHOe HanpsxeHue 10-15 B. Co-
MPOTUBNEHUA PE3UCTOPOB MOTYT OT/K-
yaTbCA OT YKasaHHbIX Ha cxeme Ao 50%.
BaxHO b, 4YTO6GbI BO3MOXHO OAWHa-
KOBbIMW ObIIN  HOMWH&a/IbI  HArpy304HbIX
pesucTopos RI, R4 1 6a30BbIX Pe3uCTOpoB
R2, R3. [And nuTaHMs MCMoONb3yid AaBe mno-
C/iefjoBaTe/IbHO  COefIMHEHHble  GaTtapeu
3336J1 unu BbINPAMUTESb.

B KOMnekTopHyto Uenb wboro w3
TPaH3UCTOPOB BK/IHOUM MUIIMAMMEPMETP
(PA) Ha Tok 10-15 MA, a K y4acTKy amMuT-
Tep-KOINEKTOp TOro >e TpaH3ucTopa
MOAK/IHOYN BbICOKOOMHbI/i BOMIbTMETP MO-
cTosHHOro Toka (PU) Ha- HanpskeHwe [o
10 B. IMpoBepuB MOHT&X U OCOBEHHO BHY-
MaTeflbHO MOMAPHOCTL BK/IHOYEHUA 3/1eK-
TPOSIUTUYECKUX KOHAEHCATOPOB, MOAK/HO-
4n K MynbTUBMOPATOPY WCTOYHWK NUTa-
HUa. YTO MOKasblBAKOT W3MepPUTESIbHbIE
npuéopsbl? MunnnamnepmeTp-pe3ko yBe-
NMymBaroLLmiica oo 8—10 MA, a 3aTeM Tak-
)KE Pe3K0 YMEHbLUAKLWMIACA MOYTU 4O HY-
N8 TOK KOMNEKTOPHOM Lienu TpaH3ucTopa.
BonibTMETp e, HA060pPOT, TO YMeHbLLat0-
Leeca NoYTW [0 Hyns, TO YBeNUYUBAIO-
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Puc. 267. [IByXKacKagHblii yCUINTENb, 0XBaUYeHHbI NMOMOXNUTENbLHOM 06paTHO CBS3blO, CTAaHOBUTCS

MyNbTUBUGPATOPOM

LLieecs .40 HampshKeHUs WCTOYHMKA NuTa-
HUA KOJJIEKTOPHOE HaMpsHKeHMe.

O yeM roBopAT 3TN U3mepeHna? O Tom,
YTO TPaH3UCTOP 3TOrO n/eya My/bTUBU-
bpaTopa paboTaeT B peXMMe MepekoYe-
Hua. Haunbonblwnii  KONMEKTOPHBIA  TOK
N OOHOBPEMEHHO HaVMMEHbLUEEe HarnpsKe-
HUE Ha KONNEKTOpe COOTBETCTBYHOT OT-
KPbITOMY COCTOSIHMIO, @ HauMeHbLUMIA TOK
M Hambosbluee KOMNEKTOPHOE Hamnpsdke-
HMe-3aKPbITOMY COCTOSIHUIO TPaH3UCTopa.
TouHo Tak paboTaeT 1 TpaH3MCTOP BTOPO-
ro nneya mynbTUBMOPaTOPa, HO, KaK roBo-
pAT, co casurom asel Ha 180°: Korga
OAVMH W3 TPaH3UCTOPOB OTKPbLIT, BTOPOMN
3aKpbIT. B 9TOM HeTpygHo y6eanTbces,
BK/IIOUMB B KOJMINEKTOPHYIO LeMb TpaH3u-
cTopa BTOPOro nneyva MynbTuBMGpaTopa
TaKoi e MuNAvamnepMeTp; CTPeKn n3-
MepuTENbHbIX MpMbopos 6yayT mnonepe-
MEHHO OTKJ/IOHATLCA OT HY/IEBbIX OTMETOK
LLKan.

Tenepb, BOCNO/Ib30BaBLUNCL — Yacamu
C CEKYHAHOI CTPEnKoi, cocunTaii, CKOMbKO
pas B MWHYTY TPaH3UCTOPbl NEPEXoasT W3
OTKPbITOrO COCTOSIHUA B 3aKpbiToe. [pu-
MepHO pa3 15-20. TakoBO 4YMCMO 3N1eKTpu-
UecKMx KonebaHwii, reHepupyembIX Myb-
TUBMOPATOPOM B MUHYTY. CriefjoBaTeNbHO,
nepvog OfHOro konebaHus paseH 3-4 c.
Mpogomkas cneguTb 3a CTPENKOR Mws-
NvamnepmeTpa, MonbiTaincs M306pasnTb
aTh KonebaHmsa rpaduyeckn. Mo ropusoH-
Ta/IlbHOW OCWM OpAUVHAT OTKIagbiBali B He-
KOTOPOM MacLuTabe OTpe3Ku BpPeMeHW Ha-
XOX[JEHNs  TpaH3ucTopa B  OTKPbITOM
1 3aKPbITOM COCTOSIHMSAX, & N0 BEPTUKab-
HOI-COOTBETCTBYHOLWNIA  3TUM  COCTOS-
HUAM KONMIEKTOPHbIA TOK. Y Tebsa nony-
ymnTCcA MPUMEPHO TakoW >ke rpauk, Kak
TOT, YTO M306pakeH Ha puc. 268,6. 3Ha-
UUT, MOXKHO CuuTaTh, YTO MyNbTMBUOPA-
TOP reHepupyeT 3NeKTpuIeckrne KonebaHus
NPAMOYTO/bHON (HOPMbI.
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B curHane mynbTmMBmbpaTopa, He3aBuUcH-
MO OT TOrO, C Kakoro BbIXOJa OH CHU-
MaeTCsi, MOXHO BblAeNNTb UMNYNbCbl TOKA
1 nay3sbl MeXay Humu. VIHTepBan BpemeHu
C MOMEeHTa MOSB/IEHUA OLHOro UMMNy/bca
TOKa (MM HanpsbkeHus) 4O MOMeHTa no-
ABMEHUA CNeAYHOLLEro MMMysbca TOW e
MONAPHOCTM NPUHATO HasblBaTb MEPUOLOM
CnefjoBaHns UMNynbCoB T, a Bpems Mexgy
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Puc. 268. Cxema CUMMETPUYHOIO MyNbTUBU-
6paTopa (a) U reHepupyemMble UM UMIMYbCbl TO-
Ka (6)




UMNY/bCaMU-AIMTENbHOCTHIO  Naysbl  tn.
My/bTUBMBPATOPbI, TEHEpPUPYIOLLVE WM-
MyNbChl, 4AUTENBHOCTL tH KOTOPLIX paBHa
naysam Mexny HUMW, HasblBaKT CUMMeE-

TPUYHbIMK.  CeoBaTeNbHO,  COBPaHHbIV
TOGOV OMbITHLIA MYNbTMBUGPATOP-CUM-
METPUYHBIIA.

3ameHn KoHpgeHcatopbl C1 n C2 gpyru-
MW  KOHJeHcaTtopaMu  eMKOCTbIO MO
10-15 mk®. MynbTBMGpATOP  OCTAsNCA
CMMETPUYHBLIM, HO YacToTa reHepupye-
MbIX UM KonebaHuii yenuumnach B 3-4 pa-
3a-40 60-80 B | MUH nan, YTO TO Xe ca-
Moe, MpUMepPHO A0 YacToTbl 1 Iy,

CTpenkun n3mepuTensHbIX NPMGoPoB ene
yCrneBaloT CnefoBaTh 3a U3MEHEHUAMU To-
KOB M HanpsbKeHWii B Lensx TPaH3MCTOPOB.
A ecnu KoHpgeHcaTopbl C1 1 C2 3aMeHuUTb
6yMaXHbIMM eMKOCTbH N0 0,01-0,05 MKD?
Kak Tenepb 6yayT BecTu cebs cTpen-
KN M3MepuTenbHbIX  npubopos?  OT-
KNOHWBLUWCL OT HYMEBbIX OTMETOK LUKal,
OHU CTOAT Ha MecTe. MOXXeT bbITb, COpBa-
Ha reHepauus? Het! TpocTo YactoTa Ko-
nebaHwWn MynbTMBUGPaTOpa YBENUUMIach
A0 HECKOMIbKMX COTEH repl. JTo Koneba-
HWA Auana3oHa 3BYKOBOW YacTOTbl, MKCU-
poBaTb KOTOpble NPUBOPbI MOCTOSAHHOIO
TOKa Y>Ke He MoryT. O6HapYXuTb UX MOX-
HO C MOMOLLbIO YacToTOMepa WU ro-
NOBHbIX TeNefOHOB, NMOAKNOYEHHBIX Yepes
KoHfeHcaTop emkocTtbio 0,01-0,05 mK®P
K N060My 13 BbIXOLOB My/bTBMGpaTOpa
WK BK/TOUMB MX HEMOCPeLCTBEHHO B KOJI-
NEKTOPHYIO Lenb 060ro n3 TpaH3MCTO-
BOB BMECTO Harpy3ouyHOro pesumcropa,

TenepoHax YCMbIWMNWb 3BYK HU3KOro
TOHa.

KakoB npuHumn paboTbl MynbTUBUOpPA-
Topa? BepHemcA K cxeme Ha puc. 268,a.
B MOMEHT BKNOYEHMA MUTaHWA TpaH3u-
CTOpbLI 060MX MneYy MynbTUBUGPATOpa OT-
KpbIBAKOTCH, TaK Kak Ha uUX 6a3bl Yepes co-
OTBETCTBYIOLME UM pe3nucTopbl R2 n R3
nojalTca OTpuUATeNbHbIE  HaMpPKEHWA
cMelleHns. OfHOBPEMEHHO HauMHaloT 3a-
psKaTbCst KOHAeHcaTopbl cBssn: Cl-yepes
AMUTTEPHbIV Mepexof TpaH3ucTopa V2
n pesnctop R1; C2-yepe3 aMUTTEpPHbIi
nepexof TpaH3ucTopa V2 u pesuctop R4.
™M uenu  3apAOKW  KOHLEHCATOpoB,
ABNAACH AENUTENAMU HanpsXXeHNs UCTOY-
HMKa NUTaHUs, CO34at0T Ha 6azax TpaH3u-
CTOpPOB (OTHOCWUTENBHO 3MMUTTEPOB) BCe
BO3pacTaloliMe M0 3HauYeHWo oTpuua-
Te/lbHble Hanps>KeHWs, CTpemsLpecs BCe
60blue OTKPbITL 1paH3ucTopbl. OTKpbIBa-
HWe TPaH3MCTOpa BbI3bIBAET CHUKEHWE OT-
pULATENbHOTO HaMpPsXXeHUs Ha ero Kor-
NIEKTOpe, YTO BbI3bIBAET CHUKEHWE OTPULIA-

TeNbHOTO Hanps>keHWs Ha 6ase Apyroro
TpaH3n1CTOpa, 3aKpbiBas ero. Takow npo-
LIecC NMpOTeKaeT cpasy B 060MX TPaH3NCTO-
pax, OHaKO 3aKpPbIBAeTCs TO/IbKO OAUH Y3
HUX, Ha 6a3e KOTOpOoro 6osee BLICOKOE Mo-
NOXWTENbHOE HanpsXXeHue, Hamnpuvep, 13-
3a pasHuLbl KO3(hPULMEHTOB Nnepejayun To-
KOB b213> HOMWHANIOB PE3NCTOPOB U KOH-
feHcaTopoB. BTOPOiA TpaH3UCTOp OCTaeTcs
OTKPbITbIM. HO 3TV COCTOSHWUSA TPaH3UCTO-
POB  HeyCcTONuMBbl, MO0  3MEKTPUUECKUE
Mpoueccbl B WX LENsxX MNpoaosxatoTcs.

JonycTtym, 4To Yepes HEKOTOPOe Bpems
rnocne BK/IOYEHUS MUTaHUA  3aKPbITbIM
oKasasica TpaH3ucTop V2, a OTKPbITbIM-
TpaH3nctop VI. C 3T0r0 MOMEHTa KOH-
JeHcatop C1 HauMHaeT pa3psykaTbCs vepes
OTKpbITbI TpaH3ucTop VI, conpoTtmene-
HWe yyacTKa 3MUTTep-KO/NeKTop KOTOpo-
ro B 3T0 Bpems mMano, u pesuctop R2. Mo
Mepe pa3pagkn kKoHpeHcatopa Cl nono-
YKNUTeNbHOe HampsykeHue Ha H6ase 3aKkpbITo-
ro TpaHsuctopa V2 ymeHbluaetcsd. Kak
TO/MIbKO KOHEHCaTop MNONHOCTLI0 pasps-
OMTCA U HanpskeHve Ha 6ase TpaH3ucTopa
V2 cTaHeT OAM3KUM HY/0, B KON/IEKTOp-
HOW Lenu 3Toro, Tenepb Y>XKe OTKPbIBato-
Lierocsi TpaH3McTopa MosiBNseTCs TOK, KO-
TOpPbIA BO3AelCTBYeT 4epe3 KOHAeHcaTop
C2 Ha 6asy TpaHsucTopa VI 1 NoHWKaeT
oTpuLATENIbHOE HAMPsHKEHWE Ha Heid. B pe-
3ynbTaTte TOK, TEKYLUWIA Yepe3 TpaH3WUCTop
VI, HauMHaeT yMeHbLUIaTbCS, a Yepes TpaH-
3uctop V2, HaobopoT, YBENUUMBATHCA.
OTO MPUBOAMT K TOMY, 4TO TPaH3MCTOp
VI 3akpbiBaeTcd, a TpaH3ucTop V2 OTKpbI-
BaeTCA. Tenepb HayHET pas3psHKaTbCA KOH-
feHcarop C2, HO yepe3 OTKPbITbIA TPaH3u-
cTop V2 un pesuctop R3, 4TO B KOHEYHOM
nTore MPMBOAUT K OTKPbIBAHWIO MEPBOro
M 3aKpblBaHWIO BTOPOr0 TPaH3UCTOPOB
W T.4. TpaH3MCTOpbl BCE BpemMsi B3aMMO-
[eliCTBYIOT, B pe3yfbTare Yero MynbTUBU-
OpaTop reHepupyeT 3NIeKTPUYecKue Kore-
6aHms.

YacTtoTa konebaHuii MynbTMBMOpaTOpa
3aBMCUT KakK OT eMKOCTW KOHAEeHCaTOpOB
CBA3W, 4TO TOOOW Y)Xe NpoBepeHo, Tak
M OT CONPOTMB/IEHNS 6a30BbIX PE3NCTOPOB,
B YeM Tbl MOXeLlb ybeauTbCs celivac Xe.
Monpobyin, Hanpumep, 6a30Bble pe3u-
cTopbl R2 n R3 3ameHUTL pesucTopamu
60nbLUMX COMPOTUB/EHMIA. YacToTa Kone-
6aHuii  MynbTUBMOpaATOpPa  YMEHBLUUTCS.
M HaobopoT, ecnu UX COMpOTMBIEHNS 6Y-
LyT MeHblle, YacToTa konebaHwin ysenu-
yurcs.

ElLe ofMH ONbIT: OTKNHOYM BepxHue (Mo
cXeMe) BblBOAbI pe3ucTopoB R2 n R3 ot
MWHYCOBOI0 MPOBOAHMKA UCTOYHUKA MUTa-
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HUA, COEANHN WX BMECTE, a MEXAy HUMMU
. MVMHYCOBbIM MPOBOAHMKOM BKJ/IHOUM Peo-
CTaTOM MepeMEHHbI PEe3nCTOp COMpOTK-
BneHnem 30-50 kOm. [lNosopaumsas 0oCb
MepemMeHHOro pes3ncTopa, Tbl B [OBOJILHO
LUMPOKNX Npefenax CMOXellb W3MeHATb
4acToTy KonebaHuii MynbTUBMOPATOPOB.

MprMepHYLO 4acToTy KonebaHWin cum-
METPUYHOro  My/bTMBMOpATOpPa MOXHO
nofcunTaTh MO TaKOM YNPOLLEHHOW ¢op-
myne: fk 700/(RC), rge f-uvactoTa B rep-
uax, R-conpoTusneHns 6a30BbIX PE3UCTO-
poB B Knnoomax, C-eMKOCTU KOHJEHCaTo-
pOB CBA3N B MUKpodapajax.

Monb3yscb 3TON YNPOLLEHHON hopmy-
NOW, nogcuutai, KonebaHUs Kakux 4acToT
reHepupoBan TBOW MynbTUBMGPATOP.

BepHemca K MCXOLHbIM JaHHbIM pe3u-
CTOPOB W KOHAEHCATOPOB OMbITHOIO My/lb-
TmBMGpatopa (Mo cxeme Ha puc. 268,a).
KoHgeHcatop C2 3amMeHM KOHLEHCATOPOM
EMKOCTbI0 2-3 MK®, B KOMNEKTOPHYIO
Lens TpaH3uctopa V2 BKAUYU MWU/INAM-
MepMmeTp W, Cneds 3a ero CTPenkoid, 13o-
6pasn rpadmyeckn konebaHUs TOKa, reHe-
pupyemble  MynbTUBMOpaTOpOM. Tenepb
TOK B KOMNEKTOPHON Lenn TpaH3ucTopa
V2 6yfeT nosBnatbcA 60see KOPOTKAMMU,
YyeM paHblle, wMnynscamm (puc. 268, B).
JnutensHocTe uMmnynbcoB tH Gynet npu-
MEPHO BO CTO/IbKO e pa3 MeHbLUue nays3
MeXOy umnynscamy  tn, BO  CKOJSIbKO
YMeHbLUMMNACch eMKOCTb KoHAeHcatopa C2
MO CPaBHEHWIO C ero MpeXHeli eMKOCTbHO.

A Tenepb TOT Xe (UK Takoi) MuaInam-
MepMeTP BKIIOYM B KOJIIEKTOPHYHO Lenb
TpaHsucTopa VI. YTo nokasbiBaeT n3me-
puUTENbHbIA MpU6op? ToXxe UMMYbLCbI TO-
Ka, HO WX A/IMTENbHOCTb 3HAYUTeNbHO
6onblle nay3 mexay Humm (puc. 268,r).

Uto xe npousoLlio? YMeHbLUUB eM-
KOCTb KoHfeHcatopa C2, Tbl HapyLun
CUMMETPUIO NeY My/nbTUBMOPAaTOpa-oH
CTa/1 HECMMMETPUYHBIM. M03TOMY U Kone-
6aHuA, reHepypyemMble UM, CTaIN HECUMMeE-
TPUYHBIMW: B KOJIJIEKTOPHOW LIENy TpaH3u-
cTopa VI ToK nosiBnseTcsd OTHOCWUTENbHO
O/IVHHBIMW MMIMY/bCAMU, B KOJIEKTOPHO
Lenu TpaH3ucTopa Y2KOPOTKUMMU.
C «Bbixoga 1» Takoro mynbTmsmbpaTopa
MOXHO CHMMaTb KOPOTKMe, a C «Bbixoga
2»-[/INHHbIE  UMMYNbCbl  HAMPSXEHWA.
BpeMeHHO 'MOMeHs MecTaMu  KOHZAEHca-
Topbl C1 n C2. Tenepb KOPOTKUE WM-
MynbCbl HanpshkeHws OyayT Ha «Bbixoge
1», a A/INHHbIe-«Ha Bbixoge 2».

.Cocuutaii (MO 4Yacam C CEKyHAHOIA
CTPE/KO), CKOMbKO 3MEKTPUYECKUX UM-
ny/nbCOB B MWHYTY reHepupyeT TakoW Ba-
puaHT MynbTUBMGpaTopa. Okono 80. YBe-
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JInYb eMKOCTb KoHAeHcatopa C1, nogkito-
4MB NapasifieNlbHO eMy BTOPOW 3MEKTPONiA-
TUYECKUA KOHAEHCATOP eMKOCTbio  20-
30 mk®. YacTtoTa cnefoBaHWA UMMYNbLCOB
yMeHbLIMTCS. A ecnn, Ha060poT, EMKOCTb
3TOr0 KOHAeHcaTopa yMmeHbllaTh? YacTo-
Ta CNefoBaHMA MMMYbCOB LO/MKHA YBEu-
ymBaTbCA.

EcTb, 0fHako, MHOI cnocob perynunpo-
BaHWSA 4acTOTbl C/efoBaHUA WMIMY/bCOB-
M3MEHEeHNeM COMPOTUB/IEHNA pesncTopa
R2: ¢ ymeHbLUeHMeM COMPOTMB/IEHNA 3TO-
ro pesucropa (HO He MeHee uYem [0
3-5 KOMm, nHauye TpaH3ucTop V2 6yaet Bce
BPeMSi OTKPbIT U  aBTOKONebaTeNbHbI
MPOLIECC HapyLUMTCA) YacToTa CrefoBaHus
nMnynbca Ao/XHa BO3pacTaTh, a C yBeu-
YeHWeM €ero COMpOTWB/EHNS, HaobopoT,'
yMeHbLUaTbed. [1poBepb  ONbITHbIM - My-
Tem-Tak nm 31o? lNogbepw pesuctop Ta-
KOr0 HOMMWHaNa, YTOObl YMCNO MMMY/bCOB
B 1 MuH cocTtasnano tovHo 60. Crtpenka
MunnvamnepmeTpa  6ydet  Konebarbcs
c Jactotoii 1Ty MynbTuBmnbpaTop
B 9TOM C/y4yae CTaHeT Kak Obl 3nek-
TPOHHLIM MEXaHW3MOM 4acoB, OTCYUTLI-
BAOLLMIX CEKYHJpbI.

Ecnu 6bl 5 monbITanca TONbKO Nepeyunc-
JNTb, TAE N KakK WCMOJb3YyoTCA aBTOKOJSIe-
6aTenbHble CUMMETPUYHBIE U HECUMMe-
TPUYHbIE MYNbTUBMOPATOPbI, A8 3TOr0
noTpeboBanocb Obl HECKONBKO CTPaHWL.
HeT, noxanyi, Takoii oTpacnm pagnoTex-
HUKW, 3/IEKTPOHUKK, aBTOMATUKK, UM-
NYNbCHOW WA BbIYNCANTENbHOW TEXHWKM,
rae Obl Takme reHepaTopbl He MPUMEHS-
nvck. B aToli 6eceae s NpuBeay HECKOJbKO
MPUMEPOB MPaKTUYECKOro WCMosib30BaHUA
UX NMPUMEHUTENBHO K TBOEMY TBOPYECTBY.
Celivac e xo4y NO3HaKOMWTL Tebs C elle
OfHOW PasHOBMAHOCTbIO MY/NbTUBMGPATO-

pa...
NAYWMN MYNbTUBNEPATOP

Takoin MynbTUBMOpATOp reHepupyeT UM-
NynbCbl TOKa (Mn HaI'IpFI)KEHVIFS npu noga-
Ye Ha ero BX0[ 3anyCKatoLyX CUrHaI0B OT
[pyroro UCTOYHMKA, HaNpYMep OT aBTOKO-
nebaTenbHOro MynbTUBMOpaTOpa.

UT06bl aBTOKO/MEOATENbHbIA MYyNbTUBK-
6paTop, OMbITbl C KOTOPbLIM Tbl YXe Mpo-
BOAUN B 3Toii Gecege (MO Cxeme Ha puc.
268,a), npeBpaTUTb B My/bTUBUOPATOP
XOYLWNIA, Hafo caenaTb CheaytoLlee: KOH-
feHcatop C2 yganuTb, a BMECTO Hero me-
afcgy KosnekTopom TpaHsucTopa V2 u Ga-
301 TpaH3ucTopa VI BKIOUYUTL pesucTop
(Ha puc. 269-R3) conpoTueneHvem 10-
15 kKOMm; mexgy 6asoi TpaHauctopa VI u



3a3eM/IeHHbIM NPOBOAHNKOM BK/KOUUTL MO-
CnefoBaTe/lbHO COefMHEHHble 3/1eMeHT 332
(G1) n pesuctop conpoTtusneHnem 4,7-5,1
KOm (R5), HO Tak, 4ToObl ¢ 6asoli coegu-
HAncs (yepe3 R5) MOMOXKWUTENbHBIA MOHOC
anemeHTa; K 6a30BOI Lenu TpaH3uMCTOpa
VI nokniouuTh KoHAeHcatop (Ha pwuc.
269-C2) emkocTbto 1-5 Tbic. nd, BTOpPOIA
BbIBOZ KOTOPOro 6yfeT BbIMNOMHATL POSib
KOHTaKTa BXOAHOrO YMpaB/slOLLIEro CUr-
Hana.

VicxonHoe cocTtosHue TpaH3ucTopa VI
Takoro MyNbTUBMOPATOPa-3aKpbITOe,
TpaHsucTopa V2-0TKpbiToe. [1poBepb-
TaK 1M 3T0? HanpsXeHre Ha KOJINeKTope
3aKpbLITOr0  TPaH3ucTopa [JO/MKHO 6ObiTb
6/IM3KMM K HanpsHKEHIO MCTOYHMKA nuTa-
HWS, @ pa KONNEeKTope OTKPbLITOro TpaH3u-
cTopa-He npesbiwars 0,2-0,3 B. 3atem
B KOJINEKTOPHYIO Uenb TpaHsuctopa VI
BK/IOUM MuIvaMmnepMeTp Ha 1ok 10-15
MA 1, HabnKas 3a ero CTPeNkKoi, BKO-
U Mexkay KOHTakToM UBX 1 3a3eM/eHHbIM
MPOBOAHUKOM, GYKBa/IbHO Ha MrHOBEHME,
OfVH-[Ba 3nemeHTa 332, COeAMHEHHbIE MNO-
cnegoBatenbHO (Ha cxeme GB1) wnm 6ata-
peto 3336/1. TonbKo He nepenyTaii;, OTpU-
LaTe/bHbIA MOMIKOC 3TOFO BHELUHEro 3/ieK-
TPUYECKOTO CUTHaMa A0/HKeH NogKNoYaThb-
€4 K KOHTakTy UBX. lMpn atom cTpenka
MUNAnaMNePMETPa AO/HKHA TYT Xe OTK/0-
HUTLCA [0 3HAYeHWs HambOosbLUero ToKa
KONMEKTOPHOW  Lenu TpaH3WCcTopa, 3a-
CTbITb Ha HEKOTOPOe BpeMs, a 3aTeM Bep-
HYTbCA B WCXOLHOE MO/I0XKEHME, UTOObI
«K[aTb» CMefyHoLero curHana.

[MOBTOPU 3TOT OMbIT HECKO/IbKO pas.
MwunnnamnepmeTp Mpy KaXaom CurHasne
Oy/aeT NokasblBaTb MTHOBEHHO BO3pacTato-
i po 8-10 MA M Ccrycta HekoTopoe
Bpemsl, Tak >Xe MrHOBEHHO YGbIBatOLLWiA
noyTu [0 HYNS KOMIMEKTOPHLIA TOK TpaH-
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suctopa VI. 3T0 OAMHOYHbIE VMMY/LChI
TOKa, reHepupyemMble MYy/bTUBMOPATOPOM.

A ecnn 6atapeto GB1 nogosnblle aep-
KaTb MOAK/IHOUEHHO K 3axxumy UBX. po-
M30/OET TO XKe, YTO M B MpemplayLmx
onblTax,-Ha BbIXOAe My bTUBKMOpATOPa
gOHBVITCFI TONLKO OfMH MMNynbC. llonpo-

i!

yI/I eLe OfMH 3KCNepyrMEHT: KOCHWUCH Bbl-

Boja 6asbl TpaH3aucTopa VI kakum-nn6o
MeTa/IMYeCKMM NPeAMEeTOM, B3ATbIM B py-
Ky. BO3MOXHO, 1 B 3TbM Ciy4ae »XAyLLUWiA
MynbTUBMOpaTOp CpaboTaeT-OT 3N1EKTPo-
CTaTUYeCKOro 3apsaga Teoero Tena. MosTo-
py Takue e OfMblITbl, HO BK/IOYMB MUJI-
MaMnepMeTp B KOJ/JIEKTOPHYIO  Lienb
TpaH3ucTopa V2. MNpu nofjaye ynpasnsto-
Lero CurHana KOMMEKTOPHbIA TOK 3TOro
TPaH3MCTOpPa JO/KEH Pe3Ko YMEHbLUUTHCH
MoYTW A0 HY/S, a 3aTeM TaK >Ke Pe3Ko yBe-
NNUNTBCA OO0 3HAYeHMs TOKa OTKPbITOro
TpaH3ncTopa. 3TO TOXE UMMY/bLC TOKa, HO
OTpULATENbHONM MONAPHOCTU.

KakoB e npuHuun AencTBUS XayLlero
My/bTUBMGpaTopa?

B TakOM MynbTUBMOGpATOPE CBA3b MEX-
[y KON/IeKTopoM TpaH3ucTopa V2 v 6a3oi
TpaH3ncTopa VI He eMKOCTHasd, KaK B aB-
TOKOMebaTelbHOM, a pe3nCTMBHas-yepes
pesuctop R3. Ha 6asy TpaH3uctopa V2
Yyepe3 pe3nctop R2 nopaetca OTKpbIBaKO-
LLiee ero OTpMLUATE/IbHOE HanpPsHKeHWE CMe-
weHns. TpaH3ncTop xe VI HagexHo 3a-
KPbIT MOMOXMUTE/BbHBIM HanpsHKeHem 3ane-
MeHTa G1 Ha ero 6ase. Takoe COCTOSiHVE
TPaH3NCTOPOB BeCbMa YCToNunMBo. B Ta-
KOM COCTOAHUW PHW MOTYT HaxoAuTbCA
CKO/MIbKO YrOfHO BPEMEHW.

Ho BoT Ha 6ase TpaH3suctopa VI no-
ABUICA UMNYJIbC HANPSXKEHUS oTpULaTe Tb-
HO nonsipHocTu. C 3TOr0 MOMEHTA TpaH-
3UCTOPbI MEPEXOSAT B PEXUM HeyCcToWyu-
BOro coctosHusA. Nog feiicTBMEM BXOLHO-
ro curHana TpaHsuctop VI OTKpbiBaeTcy,
a WM3MEHAIOLLEeeca Npu 3TOM HarpshkeHue
Ha ero KojekTtope yepes koHaeHcatop Cl
3aKpblBaeT TpaH3ucTop V2. B Takom co-
CTOAAHUWN TPAH3UCTOPbI HAxXogATCsA A0 Tex
rnop, Nnoka He paspsaguTca koHaeHcartop Cl
(4epe3 pesuctop R2 1 OTKpPbITbIV TpaH3u-
ctop VI, conpoTusieHne KOTOPOro B 3TO
BpeMsi Masio). Kak TONbKO KOHZAeHcatop
paspsaguTcs, TpaH3uctop V2 TyT e OT-
Kpoetcsa, a TpaH3ucTop V1 3akpoerca.
C 3TOro MOMeHTa My/bTUBMOPATOP BHOBb
OKa3blBaeTCsi B WCXOAHOM, YCTONYMBOM
XKOYLLEM pexuMe.

Takum 06pasom, Xaywuii MynbTUBU-
6paTop VMMeeT O4HO YCTOM4YMBOE W OAHO
HeyCcTOiuMBOe COCTOsiHME. Bo Bpems He-
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YCTOWUMBOTO COCTOSIHUSI OH reHepupyeT
O4MH MPAMOYTO/bHbIA UMMIYNLC TOKa (Ha-
MPSHXKeHWs), 4IMTEeNbHOCTL KOTOPOro 3aBu-
CUT OT eMKOCTM KoHgeHcatopa Cl. Yem
6ofblie eMKOCTb 3TOro KOHZeHcartopa,
TeM Oonblle AUTENbHOCTb  MMMNY/bCA.
Tak, Harnpumep, Mpy eMKOCTU KOHAeHcaTo-
pa 50 MK® MynbTUBMOPATOP reHepupyet
MUMNYNbC TOKA [A/IUTE/IBHOCTLIO  OKOJIO
15¢c, a C KOHOeHcaTopoM eMKOCTbIO
150 mk®-pa3za B Tpu 6osblue. Yepes go-
MOMHUTENIbHbIE  KOHAEHCATOPbI-  MOM0XKMK-
TeflbHble VMMY/bChl HAMPSXEHUs MOXHO
CHMMaTb € «Bbixoga 1», a oTpuuaTeNibHble
c «Bbixoga 2».

TONbKO N UMMY/LCOM OTPULIATENIbHOTO
HanpsbkeHus, NojaHHbIM Ha 6asy TpaH3u-
ctopa VI, MOXHO BbIBECTV MY/bTUBMOpa-
TOp M3 Xayuwero pexuma? Het, He TONb-
KO. 3TO MOXHO cfhenaTb W nojaveli
MMMYNbCa HAMPSHKEHNA  MONOXKUTENbHOM
MoNAPHOCTK, HO Ha 6a3y TpaH3ucTopa V2.

WNTak, Tebe ocTaeTcs aKCMepUMEHTa/IbHO
MPOBEPUTb, KaK B/IUAET eMKOCTb KOH[EH-
catopa Cl Ha A/MTENbHOCTb WMMMY/ILCOB
N BO3MOXHOCTb YMpaBfeHUA >KAYLUM
MY/IbTUBMOPATOPOM  UMMYyNbCAMKM  M0J10-
YKUTENbHOr0 HanpsiXeHus.

Kak rnpakTU4eckM MOXXHO MCMo/b30BaTh
XOywuii mynsTuBmopaTop? [Mo-pasHomy.
Hanpvmep, 418 npeobpasoBaHus CUHYCOM-
[afbHOrO HarpsXeHus B WMMMY/bCbl Ha-
npskeHns (WM TOKa) MNPAMOYTO/bHOM
(hOpMbl TakKol e 4acTOoTbl, WX BK/HOYe-
HWA Ha Kakoe-TO Bpems Apyroro npuéopa
nyTeM Mofayn Ha BXOf XAYLIero MynbTu-
BUbpaTopa KpaTKOBPEMEHHOr0 3/ieKTpuYe-
CKOro CuUrHana.

A kak ewe? Mogymair!

MYNbTUBUNBEPATOP
B TEHEPATOPAX N SNTEKTPOHHbLIX
MEPEK/TIOUATENAX

ONeKTPOHHBIA  3BOHOK. MynbTrBMbpaTop
MOXHO MPUMEHUTb A1 KBapTUPHOTO
3BOHKa, 3aMEHVB M OObIYHbIA 3NeKTpuYe-
CKuid. CobpaTb e ero MOXHO M0 CXeMme,
nokasaHHOM Ha puc. 270. TpaH3ucTopbl
VI n V2 paboTtaloT B CUMMETPUYHOM My-
NbTUBMOpPATOpE, TeHepupytolleM Koneba-
HMa yacToTon okono 1000 Iy, a TpaH3wu-
ctop V3-B ycunurene mowHOCTA 3TUX
KonebaHuiA. YcuneHHble KonebaHus npe-
06pasytoTcs AMHaMMYECKOA rofioBKoin Bl
B 3BYKOBble KONebaHus.

Ecnn ona 3BOHKa wMcnosb3oBaTtb a6o-
HEHTCKUA TPOMKOrOBOPUTENb, BKIOUMB
MEPBUYHYI0O OOMOTKY €ro MepexoAHoro
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Puc. 270. 2neKTPOHHbI 3BOHOK

TpaHcopmMaTopa B KOJMEKTOPHYIO LerMb
TpaH3uctopa V3, B ero ¢ytispe pasme-
CTWUTCA BCH 3/M1EKTPOHMKA 3BOHKA, CMOHTU-
poBaHHas Ha nnarte. Tam >ke pa3MecTuTcs
n barapes NUTaHWS.

ONeKTPOHHbIV 3BOHOK YCTaHOBW B KOpW-
[ope 1 CoefyHW ero ABymsA MpoBoAamu
C KHOMKOM S1. HaxKMy KHOMKY-IFpOMKOI0-
BOPWUTENIb 3BOHUT, OTMYCTU KHOMKY-MOJI-
unT. Tak Kak nuTaHune Ha npubop nogaet-
CS TO/IbKO BO BPEMS Bbl3bIBHbIX CUIHA/IOB,
[Byx 6atapein 3336/1, coeanHeHHbIX nocne-
[loBaTefibHO, XBAaTUT Ha HECKOMbKO Mecs-
LleB paboTbl 3BOHKA.

XKenaTenbHbli TOH 3BYKa yCTaHaBNMBai
3aMeHoi koHaeHcaTopoB C1 1 C2 KOHAeH-
catopamy Lpyrmx emKOCTel.

MynbTnBMOpaTOp, COBPaHHbI MO Takoi
Xe cXxeme, MOXET ObITb MCMONb30BaH A4
M3y4YeHus N TPEHUPOBKY B MPUEME Ha CyX
TenerpajgHoin  a3bykm-a3dykm  Mopae.
B 3TOM cnyyae Haflo TONIbKO KHOMKY 3ame-
HWUTb TenerpapHbIM KHOUOM.

ONeKTPOHHbIA  nepeknoyaTens.  ITOT
np|/|609, CXemMa KOTOpPOro rokKasaHa Ha
puc. 271, MOXHO WUCMONb30BaTh A1 KOM-
MyTaumun ABYX eN0YHbIX TUPASHL, NUTato-
LMXCA OT CeTU nepemMeHHOro Toka. Cam
XK€ 3MEeKTPOHHbIV MepekoYaTesi MOXHO
nuTaTb OT AByX GaTapein 3336J1, coegu-

V1-V3 MMN39-MIMb2

1K1 K11
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Puc. 271. 3neKTPOHHbIN MepekovaTesb



HEHHbIX MocnefoBaTenbHO, UK OT BbINps-
MUTENs, KOTOpblA Obl AaBan Ha BbIXO4e
MOCTOSIHHOE HanpsxeHue 9-12 B.
XeMa nepeksntoyaTesis O4eHb CX0Xka Co
Sr0|7| 3/IEKTPOHHOr0 3BOHKa. HO emKo-

CcTn KoHpeHcatopoB C1 n C2 nepekntoygapyroro

TeNst BO MHOr0 pa3 60/bLLUe eMKOCTEl aHa-
NOTUYHBIX KOHAEHCATOPOB 3BOHKA. Myib-
TUBMOPATOP MepekntoyaTeni, B KOTOPOM
pa6oTatoT TpaHaucTopsbl VI 1 V2, reHepu-
pyeT konebaHws vactoToin okono 0,4 Iu,
a Harpyskoi ero YCWauTeNns MOLLHOCTU
(TpaH3uncTop V3) aBNseTcs 06MOTKa 3/ek-
TpomMarHuTHoro pene K1. Pefe nmeet og-
HYy Napy KOHTaKTHbIX MMacTuH, paboTaro-
WKMX Ha nepekntoyeHue. MNopoliger, Hanpu-
mep, pene P3C-10 (nacnopt PC4.524.302)
UNK OPYroe 3M1eKTPOMarHUTHOE pere, Ha-
JeXHO cpabaTtbiBaloliee OT HarnpsHKEHUS
6-8 B npu Toke 20-50 mA.

Mpn BKMHOYEHUW MUTAHWUA TPaH3UCTOPbI
VI v V2 mynbTuBubparopa nornepemMeHHo
OTKPbLIBAKOTCH W 3aKpbIBAKOTCA, reHepupys
CUrHanbl NPsSMOYrofbHON (opmbl. Korga
TpaH3ucTop V2 OTKpbLIT, OTpULaTeNbHOE
MUTaIOLLIEe HaMpsHKEHME Yepe3 pesuncTop
R4 v 3TOT TpaH3MCcTOp nojaeTcsa Ha 6asy
TpaH3ucTopa V3, BBOAA ero B HacbILLEHWe.
MMpn 3TOM COMPOTWBI/IEHWE Y4YaCcTKa 3MUT-
Tep-Kos/ieKTop TpaH3uctopa V3 yMeHb-
LLaeTCA A0 HECKONbKMX OM W MOYTU BCe
HanNpPsHKEHWE WCTOYHMKA MUTaHUA  npu-
KnagblBaeTcs K 06moTke pene Kl-pene
cpabaTtbiBaeT U CBOMMW KOHTaKTamMu Mog-
K/loYaeT K cetn ofHy 13 rupnada. Korpa
TpaH3ucTop V2 3aKpbIT, Lenb MuTaHus
6a3bl TpaH3ucTopa V3 pasopsaHa, U OH
TaKKe 3aKpbIT, Yepes OOMOTKY pene TOK
He TeyeT. B 3TO BpemMs pene OTMycKaet
AKOPb WM €ero KOHTaKTbl, MepeKnoYascs,
MOAK/IIOYAOT K CEeTWM BTOPYHO eNOYHYH0
TUpNSHAY.

Ecnm Tbl 3axouewb W3MEHWUTL Bpems
nepektoYeHns TUPNSAHA, TO 3aMeHsl KOH-
feHcatopbl C1 wn C2 KoHAeHcaTopamu
ApYyrux emkocTeid. JaHHble peauctopos R2
1 R3 0CcTaBb NMPeXHUMU, MHaue HapyLIUTCS
pexum paboTbl TPaH3UCTOPOB MO NO-
CTOAHHOMY TOKY.

Ycunutens  MOLWHOCTW,  @Hal0rMMYHbINA
YCUUTEN0 Ha TpaH3uctope V3, MOXHO
BK/IIOYUTL U B SMUTTEPHYIO LEMb TpaH3u-
ctopa VI mynbTuBMbpaTopa. B atom cny-
Yae 3MeKTPOMAarHUTHble pene (B TOM Yuc-
Nle-camMofenbHble) MOryT UMETb He nepe-
KNHoYaloLye rpynnbl KOHTaKToB, a HOp-
MaslbHO PasoOMKHYTble WAW  HOPMasibHO
3aMKHyTble. KOHTaKkTbl pefne  OAHOro
“3 nnied MynbTuBmMbpaTopa 6yayT nepuo-
OVNYECKW 3aMbIKaTb U pa3MblKaTh Lienb nu-

18*

TaHWsA OHOW rMpPNAHbl, @ KOHTaKTbl pefne
[pyroro neya MynbTMBMOGpaTopa- Lenb
nUTaHUs BTOPOW TMPNAHAbI.

ONeKTPOHHbIV Nepek/oyaTens MOXHO
CMOHTMPOBaTb Ha nnaTe U3 reTMHakca unu
M30MIALMOHHOTO  MaTtepuana
1 BMecTe c 6aTapeeil NMTaHUA MOMECTUTb
B KOpPOOKy 13 (haHepbl.'Bo Bpemsi paboThbl
nepeknoyarens NOTpe6nseT TOK He 60/b-
we 30 MA, TaK 4YTO 3Heprun AByx batapeii
3336/1 BrNosiHe XBaTUT Ha BCE HOBOroAHWE
NpasgHuKK.

AHaIOMMYHBIA  NepeknoYaTelb MOXHO
Mcnonb3oBaTb M ANa Apyrux ueneid. Ha-
npumMep, 4NA WINIOMMHAUMKM Macok, art-
TpakumoHoB. [pefctaBb cebe BbIMUIIEH-
HYIO 13 (haHepbl ¥ PaspucoBaHHYO uryp-
Ky reposi ckasku «Kot B canorax». [lo3a-
[V MPOo3payHbIX rf1a3 HAXoAATCA TaMMNOYKU
OT KapMaHHOro (hoHapsi, KOMMYTUPYeMble
3MIEKTPOHHBLIM  MEpek/oYaTenemM, a Ha
camon urypke-kHornka. CTOUT HaxaTb
KHOMKY, KaK KOT TYT >Xe HauyHeT MoAMUru-
BaTb Tebe.

A pasBe HeNb3s NCNO/b30BaTh NEPEKHO-
yartenb A9 3NeKTPUUKaLMM HEKOTOPbIX
Mofenei, Hanpumep MoOAenn  Maska?
B 3TOM c/yyae B KONMEKTOPHYHO Lemb
TpaH31cTOopa YCUNUTENS MOLLHOCTM MOX-
HO BMECTO 3/IeKTPOMarHUTHOro  pese
BK/IIOUMTb  MasiorabapuTHYIO  1amnoyuKy
HakanMBaHUs, PacCUNTaHHY Ha HebOosb-
LUOA TOK Hakana, KoTopas CTaHeT UMWUTU-
poBaTb BCMbIWKM Maska. Ecnn Takol
nepeknoyatens AOMONHUTL Tymbepom,
C MOMOLLBI0 KOTOPOr0 B KOJ/EKTOPHYHO
LeMb BbIXOAHOrO TPaH3MCTOpa MOXHO by-
[eT BK/IOYATb MOOYepefdHO [Be Takue
NaMmnoykyM, TO OH MOXET CTaTb yKasare-
NleM NOBOPOTOB TBOEr0 Beflocunesa.

MeTpOHOM-3TO  CBOeo6pasHble  Yachl,
MO3BONSAOLLME NO 3BYKOBbIM CUTHa/1aM OT-
CUMTLIBATb PaBHble NMPOMEXYTKN BPEMEHU
C TOYHOCTbIO A0 [ONeil CekyHabl. Takue
Npr6opbI MCMOMb3YHOT, HaNpUMep, AN Bbl-
paboTkmM YyBCTBA TaKTa Npu 00y4YeHUN My-
3blKa/IbHOM rpaMoTe, BO Bpems MepBbIX
TPEHUPOBOK MO repefadye CUrHaoOB Tese-
rpagHoin a3bykoii.

Cxemy OfHOro 13 Takux npubopos Thbl
BUAMLWbL Ha puc. 272. ITO TOXe MYyNbTU-
BMOPATOP, HO HECUMMETPUYHBI. B Takom
MY/IbTUBMOPATOPE MCMO/b30BaHbl TPaH3u-
CTOpbl  pasHoi CTPyKTypbl:  VI-n-p-n
(MIM35-MrI138), 2-p-n-p  (MM39-
MMM42). 3To MO3BO/IUIO YMEHBLUNTL 06-
lee 4ucno getanein MynbTuBMGpaTopa.
MpyHLMN e ero paboTbl OCTaeTCs Takum
YKe-reHepaLmsi BO3HMKAeT 3a CYeT noso-
XWUTENbHON 06paTHOI CBA3M MeXay BbIXO-
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[OM 1 BXOZIOM [IBYXKACKa[IHOro yCUnuTens
34; cBA3b OCYLLECTB/IAETCA 3MEKTPONUTU-
ueckuMm KoHaeHcatopom Cl. Harpyskoii
My/IbTUBMOpPATOpa CNYXWUT Masiorabaput-
Haa OMHaMuyeckas ronoska Bl co 3ByKo-
BOWA KaTyLLKOI conpoTmeieHnem 4-10 Owm,
Hanpumep OArA-6, 1rg-8 (uwim Tene-
(hOHHbI Kancrosib), co3garoLas npu Kpart-
KOBPEMEHHbIX UMMy/bcax TOKa 3BYKW, NO-
X0XMe Ha uenykn. YacTtoTy cnegosaHus
MMMYNIbCOB MOXHO PerynvMposatb nepe-
MeHHbIM pesuctopom R1 npumepHo oT 20
fo 300 mmnynbcoB B MWUHYTY. Pesuctop
R2 orpaHnumBaeT TOK 6a3bl NEPBOro TpaH-
31cTopa, Korga ABWXKOK pesuctopa R1 Ha-
XOAMTCS B KpaliHEM HWKHEM (MO CXeme)
MOMOXEHUW,  COOTBETCTBYIOLLEM  Hau-
Go/IbLLIEI YacTOTe reHepupyemblx Koseba-
HUI.

MeTpOHOM MOXHO MNWTaTb OT OAHON
6atapen 3336J1 unu Tpex anemeHToB 332,
COefMHEeHHbIX nocniefoBaTesibHo. TOK, Mo-
Tpebnsembii UM OT 6aTapeu, He MpPeBbl-
waet 10 MA.

MepemeHHbIN  pesuctop R1  gomkeH
NMETb LKany, OTrpagyMpoBaHHy0 Mo Mme-
XaHWYecKoMy MeTPOHOMY. Mofb3yAch eto,
MPOCTbIM MOBOPOTOM PYYKM pe3ncTopa
MOXHO YCTaHOBUTb HYXHYIO 4YacTOTy 3BY-
KOBbIX CWUTFHA/IOB METPOHOMA.

MY/NbTUBUNBEPATOP
B PAONOTEXHUYECKWX
NIMPYLLUKAX

Pagvonobutenu (M He TOMBKO HOHbIE)-LLUK-
POKO  MCMOMb3YIOT  MY/IbTUBMOPATOPbI
B Pas/IMYHbIX PafMOTEXHUYECKUX Urpax
N WUrpyliKax, aTTpakuuoHax, CyBeHupax.
O6 3TOM, B YaCTHOCTM, KPaCHOPEUMBO ro-
BOPAT MHOTME 3KCMOHATbl CerofHALWHNX
LUKO/IbHWKOB,  [EMOHCTPUPYIOLLMECH  Ha
pa3fMyHbIX BbICTABKaX pPafuonobuTens-
CKOro TBOpYecTBa. Bo3ne HMX, Kak npasu-
no, Bcerja NtfHo.

Xouy pacckasaTb O HEKOTOPbIX M3 TakuX
3a6aBHbIX 3KCMOHATOB, KOTOPble Tbl MO-
Xelb NOBTOPUTD.

«OBMKEHHBI LLEHOK» (puc. 273). U3 gha-
HEpPHOro [OMMKa BbICOBbIBAETCH MOPA0OUKa
weHka. CTouT oTOGpaTh y Hero 6noaue
C KOCTbH), OH Ha4MHaeT CKymTb. 3ab6aBHO?

OMIEKTPOHHYHO «HaYMHKY» 3TOr0 aTTpak-
umMoHa (puc. 273,6) o6pasytoT ABa B3au-
MOCBS3aHHbIX My/nbTUBMOGpPaTOpa U Tene-
(hoHHbIA Kanctonb Bl (A3M-4M). Myrnb-
TMBMGpaTop Ha TpaH3aucTopax V3 n V4
reHepupyeT KonebaHns 3BYKOBOW YacCTOThI,
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Puc. 272. 3neKTPOHHbI METPOHOM

a MynbTuBMOGpaTOp Ha TpaH3uctopax VI
n V2 nepuogmyecky BkYaeT (Korga
TpaH3nCTop V2 3aKpbiT) ¥ BbIKIHOYaeT
(korga TpaH3ucTop V2 OTKpbLIT) MNepBblit
MynbTUBMOPATOP, UTO HEOOXO0AMMO [ANs
MMUTAUMKU TOM0Ca HELOBOJbHOMO LLUEHKaA.
TpaH3uctop V5 ycunvBaeT KonebaHws
3BYKOBOI YacTOTbl, KOTOPbIe TenedoH npe-
obpasyeT B 3ByK. Ero Harpyskon moxet
6bITb TaKkKe MasOMOLLHAA AMHAMUYECKast
ro/0BKa, BK/IIOYEHHAA B KOJIIEKTOPHYIO
Lernb Yepes MasiorabapuTHbIA BbIXOLHON
TpaHcdopmaTop. VICTOUHMKOM  MuTaHuA
cnyxar ogHa (4,5 B) unun e coefiMHeHHbIe
nocnegosatensHo (9 B) 6atapen 3336/1.

[na Takoro arTpakuMoHa MOXHO uc-
nonb3oBaTh /H0Oble MaNOMOLLHbIE HU3KO-
4aCTOTHble TPaH3UCTOPbl, B TOM uuUche
C Ma/ibiM KO3(h(ULMEHTOM Nepefiaun ToKa
b213, a Takxe pPe3nUCTopbl WM KOHAEHCa-
TOpbI NO6bLIX TUMOB C HOMWHAaNaMK, 6AN3-
KUMW K YKa3aHHbIM Ha CXeMe.

MpoBepKy paboToCNOCO6HOCTN YCTPOiA-
CTBa HauMHai ¢ npasoro (no cxeme) My/ib-
TMBMOpaTOpa C YCWIMTENeM, COeAUHUB
BEPXHWi1 BbiBOA pe3ucTtopa R6 Henocpes-
CTBEHHO C M1HYCOBbIM MPOBOAHWNKOM LIenu
NUTaHWs U NOAKIOUMB GaTapeto, MUHYS
BbiKNtoyaTens S1. Ecnv getanu mcnpasHbl
M B MOHTaXe OLMOOK HEeT, TO B TeneoHe
(unn ronoBke) OyfeT ChbllWeH Hernpepbl-
BHbI O4HOTOHHbIV 3BYK. Ecnn aToro He
NPOV30IALeT, 3HAYNT, eCTb OLUMOKA B MOH-
Take MynbTuBMOpaTOpa WM B HEM €CTb
HeucnpaBHble getanu. [Mposeputb paboTy
TOMbKO TpaH3ucTtopos V3 u V4 MOXHO,
NOAKNIOYMB napasfiensHo pesuctopy R8



a)

B)

BbICOKOOMHbIe TenedoHbl. Ecniv oHW 3BY-
yaT, TO HEWCMNPaBHOCTb Haf0 WCKaTb TOJb-
KO B KackaZe Ha TpaHsucTope V5.

TOH 3BYKa WM3MEHSI MO CBOEMY BKyCY
nof6opoM kKoHpaeHcatopos C3 u C4.

Ybéeauewmcs B paboToCNoco6HOCTM
3TOr0 MynbTMBMOPATOPa, BOCCTAHOBU CO-
evHeHve pesuctopa R6 C KONMEKTOPHON
Lenbio TpaH3mcTopa V2 (Ha cxeme-Touka
6) BTOpOro MynbTMBMbGpaTopa. ITOT pe3u-
CTOP MOXXHO MOAK/IIOYUTL U K KOMIEKTOPY
TpaH3ucTopa VI (Ha cxeme-Touka a). MNpu
3TOM COOTHOLLUEHWE MeXay nays3amu 3BYy-
YaHve Tene)oHa AOMKHO WM3MEHUTLCS.

Cekper  3Toro  aTTpakumoHa mar-
HUTHBbIA BbIKNtOYaTenb nutaHua S1. Ero
KOHCTPYKUMA MNOKasaHa Ha puc. 273,T.
B >xecTsaHoW o6oliMe 1 HaxoguTcs nna-
CTVHKa 2, KOTopas nof AeicTBveM cob6-
CTBEHHOW MacChl MPYDKMMAETCA K KOHTaK-
Ty 3 BbiKIOYaTend. Mpasblii kOHey nna-
CTMHKM 2 ferko nofHvWMaeTcs nog Aei-
CTBMEM MONA  MOCTOAHHONO  MarHuTa
¥ pa3sMblKaeT Lenb NUTaHua MyibTUBUGPa-
TOpoB. Ecnu marHWT y6paTb, NnacTvHKa
ynafieT Ha KOHTAKT, 3aMKHeT LUenb nuTa-
HMS W LLEHOK HAYHET CKY/UTb.

[Jetanu camoro BbIKNOUATENS HaxoaAT-
CcA nepes HOCOM (UTrYpKM LLEHKA U 3aKpbl-

VI-VS MM33-MrLC

r
Puc. 273. BHewHwuii Bug (a), npuHUMnuasbHas
cxema (6), MOHTaXkHasi nnata (B) U YCTPOIACTBO
MarHUTHOro BblKOYaTenss (r) aTTpakuuoHa
«OBWKEHHBIN LLIEHOK»

Tbl TOHKUM reTuHakcom 4. MarHut 3ama-
ckupoBaH B 6/tofue. JleBblii KoHey, nna-
CTMHKN CMY)XMT NPOTMBOBECOM W 06ner-
YaeT paboTy MarHuTa. 18 yMeHblUeHWs
TPeHWs 3Ta 3amblKatoLLlas niacTvHKa CBO-
00AHO NEXMWT Ha LUNUIbKE O0BOWMBI, He
NUMest C Heil MexaHW4ecKoW CBA3MN.

B KayeCcTBe BbIKIKOUATENA NUTaHUSA
MOXXHO MCMONb30BaTh FePKOH—TepMeTU3N-
pOBaHHble KOHTaKTbl, 3aMblKatoLiMecs nog
Le/icTBMeEM MarHUMTHOro nons. OH JO/MKeH
6bITb NepekovatoLLero Tmna. C npumeHe-
HMEM repKoHa «peakuusy LIeHKa HeCKo/b-
KO BO3pacTerT.

«YTKa C ytatammn». Ha nogcraske, Bepx-
HAS NJacTMaccoBas MaHelb KOTOPOA UMK-
TUPYET rNafb BOAbl, Kak 6bl MbIBYT rycb-
KOM W MEPEKIMKAIOTCA YTKa C yTATamu
(puc. 274). Tonoc yTku rpybee, yTAT-HEX-
Hee.

Vrpywka npeacTaBnseT coboin  Tpu
B3aMMHO-CBSI3aHHbIX  My/bTMBMOpaTOpa.
CUMMETPUYHBI ~ MyNbTMBMOPATOpP  Ha
TpaH3ucTopax V6 un V7, reHepupyoLuii
KonebaHma vactoToii 800-1000 Iy, sBns-
€TCA OCHOBHbIM. A My/bTMBMOPATOpP Ha
TpaH3ncTopax V4 n V5 HeCUMMETPUYHBIA.
eHeprpys KOPOTKUE WMMYNbCbl C Maysa-
MW OINTeNIbHOCTBH 2-2,5 ¢, OH BbINOS-
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VI- VB MBJH-MIK

Puc. 274. BHelWwHWn BUA U NpUHUMNUaNbHAA cXeMa «YTKa C yTaTaMu»

HFET POJIb 3/MIEKTPOHHOIO BbIK/KOYATENS,
yNnpaBAstoLLero paboTo OCHOBHOIO My/lb-
TuBMbpaTopa. lpoucxoauT 3TO Chegyto-
Wwum obpasom. Bo Bpems nays, Korga
TpaH3ucTop V5 3aKpbIT U COMPOTUBIIEHME
ero y4acTtka 3MUTTEP-KOJINEKTop 60/b-
L0e, BEPXHWIA (N0 Cxeme) BbIBOL pPe3ncTo-
pa R11 B 6a30BOW Lenn TpaH3ucTopa V6
yepe3 pesuctop R8 coednHeH C MUHY-
COBbIM TMPOBOLOM WCTOYHMKA MUTaHMA.
B 3T NpOMEXYTKM BPEMEHW OCHOBHOI
MyNbTUBMOPATOP reHepupyeT KosiebaHus
3BYKOBOW 4acTOThl, KOTOPble yCUNMBaKOTCA
TpaH3ucTopom V8 1 npeobpasytoTca Tese-
thoHoM B1 B 3ByKoBble KoniebaHus. Bo Bpe-
M$1 YKe KOPOTKMX UMMY/IbCOB, KOrga TpaH-
auctop V5 oTKpbiBaeTcs, pesuctop R11
yepes Masloe COMNPOTMB/EHWE OTKPLITOrO
TpaH3ncTopa OKa3blBaeTCA COEAVMHEHHbLIM
C MNHOCOBbLIM MPOBOAOM WCTOYHMKA MUTa-
HUS W reHepaumss OCHOBHOIO My/bTUBU-
6paTopa cpbiBaeTcd. B pesynbrarte 3BYyK
MpepbIBaeTCA C YacTOTON CNeAoBaHUs UM-
MynbCOB BTOPOro My/nbTMBUOpATOpA.

TpetuiA My/nbTUBMOPATOP, B KOTOPOM
paboTatoT TpaH3ucTopbl VI n V2, reHepu-
PYeT CpaBHWUTENbHO A/IMHHbIE (4-5 ¢) nM-
MyNbCbl C OTHOCUTENbHO KOPOTKUMW May-
3aMM Mexay Humu. Bo Bpems npuxopa
MMMYNbCOB 3NeKTpoMarHutHoe pene Ki,
BK/IIOYEHHOE B KOJINIEKTOPHYIO LieMb TpaH-
3nctopa V3, cpabaTbiBaeT, ero KOHTaKThbl
K1.1, 3amblKasCb, MOLK/IOYAKOT napai-
NnenbHO KoHAeHcatopy C5 KoHfAeHcartop
C6. B pesynbTaTe OCHOBHOW My/bTUBU-
6paTop CTAHOBUTCA HECUMMETPUYHBIM,
TOH NPepbIBUCTONO 3ByKa B Tene(oHe Bl
(kanctonb A3M-4M), BKNHOYEHHOM B KOJI-
NIeKTOPHYI0 Lenb TpaH3ucTopa V8, nsme-
HAeTCH, YeM W [OoCTUraeTca MMuTauus ro-
JIOCOB YTKU U YTAT.

VICTOYHWKOM MUTaHUA WUrPYLLUKU MOTYT
6bITb ABe 6GaTapen 3336J1, COeAUMHEHHble
nocnefosartensHo, 6aTtapes «KpoHa» wnm
akkymynatopHas 6atapes 7[-0.1. Onek-
TpomarHuTHoe penie Kl-tuna PCM-2
(nacnopt HO0.171.81.31) wnu gpyroe mano-
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rabaputHoe, cpabartbiBatoLiee nNpyu Hanps-
XeHun 6-8 B. KoagdpuumeHTt b213 TpaH3u-
CTOPOB MPaKTUYECKM HE MMEET CYLLIECTBEH-
HOro 3HayeHWs N MOXeT ObITb B Npegenax
ot 15 po 80.

HanaxueaHne  Urpywkun  CBOAMTCSH
K npoBepke paboTbl MYNbTUBUOPATOPOB.
YT06bl NPOBEPUTL OCHOBHOW MYNbTUBU-
6paTop, BPEMEHHO OTK/IOYWM [Ba APYruX,
pa3opBaB, Hamnpumep, NAOCOBOWA NPOBOS-
HUK Leny nuTaHna B TOuke a (CM. CXemy).
Mpn 3TOM 3BYK AO/MKEH ObITb Henpepbl-
BHbIM. A eC/i TOUYKY COeAWMHEHUS Pe3nCTo-
poB R11 n R8 coeguHutb C 06WUM 3a3e-
M/IEHHbIM  MPOBOAHWMKOM, 3BYK [OJIXEH
nponactb. 3aTeM, OTK/IOYMB TOJNIbKO Tpe-
TWA MynbTUBMGPATOP (PasopBX BPEMEHHO
00lWMN NPOBOAHMK B Touke 6), NpoBepb
COBMECTHYIO paboTy nepBbIX ABYX My/lb-
TUBMOPATOPOB. Tenepb 3BYK AO/MKEH CTaTb
MPepbIBUCTLIM, @ MOC/e BKIOYEHUS TPETb-
ero  My/bTMBMOpaTOPa UMUTUPYIOLLUM
KpsSiKaHbe YTOK.

«KoT-nakomka». Ha He6onbLioli noa-
CTaBKe, C/lIerka HaK/IOHMB TrOJfIOBY, CUAUT
6enblil, ¢ 6aHTOM Ha wWee KOT (puc. 275).
Ecnu K ero Hocy mofHecTu Kycouek Bape-
HOro msca, Konbacbl WM Cbipa, KOT TyT
e HauMHaeT CBepKaTb rfa3amMu 1, Kak Obl
MpOCA NakoMbIA KycoueK, MAyKaTb.

ONeKTPOHHas YacCTb 3TON WrpyLUKW Co-
CTOUT 13 Tpex 6/10KOB: reHepaTopa «Msy»
Ha TpaH3uctopax V1-V4, ycunurtens Toka
Ha TpaH3ucTtopax V5 1 V6 n reHeparopa
CBETOBbIX UMMY/IbCOB Ha TpaH3ucTopax V7
n V8, nvutumpytowero muradue rnas. le-
Hepatop «Msy» B CBOH O4epedb COCTOUT
n3 MynbTUBMOpaTOpa Ha TpaH3aucTopax VI
n V2, reHepupytollero kKonebaHms c ne-
progomM npumepHo 3 ¢, 1 RC-reHepatopa
Ha TpaH3ucTope V3, reHepupyroLLero Ko-
nebaHms 3ByKOBOW YacTOTbl OKo1o 800 Iu.
RC-reHepaTop BO36y)gaeTcs W co3gaet
C 4acTOoTOl NepBOro reHeparTopa Yepesyto-
LMecs Mavyku MNaBHO YBENUUMBAOLLMXCA
Mo aMnnTyfe u TYT Xe 3aTyxarolmx Ko-
nebGaHMin 3BYKOBOI 4acToTbl. ATW Koneba-
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Puc 275 MpuHUMnuanbHas cxema U BHEWHWA BUA «KoTa-akoMKu»

HUA  ycuiuBaloTcs  TpaH3uctopom V4
1 npeobpasytotca TenegoHom Bl (kan-
ctonb OM-4M) B 3BYKOBble KoniebaHus,
BOCMPUHMMAEMbIe KaK 3BYKU MAYKAOLLEro
KoTa. [eHepaTop «Msy» HaumHaeT pabo-
TaTb MPU BK/IHOYEHUN NUTAHWUSA KOHTaKTa-
My K11 anektpomarHutHoro pene K1.

eHepaTop CBETOBbIX UMMY/bCOB, MpeA-
CTaBAKLLMIA COOON HECUMMETPUYHbIA MYy-
NbTMBMOGPATOP Ha TPaH3MUCTOpax pasHoi
cTpykTypbl (V8-n-p-n; V9 p-n-p), reHe-
pupyeT KonebaHua ¢ Neprogom 0Koso 3 c.
Uepes Takne MpPoOMeXyTK/ BpPeMeHW BCrbl-
XMBAOT W racHyT namnoykm H1 un H2
(rnasa KoTa), SBAAKOLWMECA HarpysKoi
TpaH3ucTopa V9. Bknwouaetca reHeparop
npu 3amMblKaHUM KoHTakToB K1.2 TOro e
pene K1.

CeKpeT WUrpyLLKN KPOETCH B KOHTaKTax
1 n 2 Ha BXofe ycunutena Toka, B KOTO-
poM paboTatoT TpaH3ucTopbl V5 un V6.
3TN KOHTaKTbI-OTPE3KN TOHKOM Hen3onu-
pOBaHHOV NPOBOMOKM, TLUATENBHO 3ama-
CKMPOBaHHbIE Ha MopAoYke KoTa. [pu 3a-
MbIKaHM KX KYCOYKOM Msica (MOXHO,
pasymeeTcs, MPOCTO BATKOW, CMOYEHHON
MOACONEHON BOAOI) CONPOTUB/IEHWE 3TOrO
«/IAKOMCTBa» LUYHTMpYeT pe3uctop RY,
pesKo MOBbLILLAA OTPMLUATENIbHOE Harmpsxe-
HMe Ha 6ase TpaHaucTopa V5. YBenunum-
BalOLLMIACS Npu 3TOM TOK 6asbl ycunu-
BaeTcA TpaH3uctopamu V5 u V6, B pesysib-
TaTe yero cpabatbiBaeT pene K1, KoTopoe
KOHTakTamy K1.1 3amMbIKaeT Lenb nNuTaHus
reHepatopa «Msy», a KoHTakTammn K1.2-
Lenb MUTaHWA reHepaTtopa CBETOBbIX WM-
nynscoB. Pe3uctop R10 orpaHuyuBaeT TO-
K1 6a30BbIX_Lienen TpaH3ncTopos V5 u V6
Mpu Cny4yaHOM 3aMblKaHWW KOHTaKTOB
In2

Broku UrPYLLKK CMOHTUPOBaHB!
B CbaHER}I-iOM fALLMKe-NoACcTaBKe. Karictonb
OOM-4M (Bl) HaxoauTca NpoTWB 3afpa-
MMPOBaHHbIX OTBEPCTUIA B NEpefHei CTeH-
Ke nofctasku. Jlamnoukn H1 n H2 (rnasa)
paccumTaHbl Ha HanpskeHne 1 B 1 TOK Ha-
Kana 75 MA; KOHTaKTbl 1 1 2 «pasnmunre-
119l 3anaxa» BMOHTMPOBaHbI B FOMI0BY KOTa
M COefVMHEHbI C TEHEepaTopOM CBETOBbIX
MMNY/IbCOB U BXOLOM YCWUUTENs TOKa OT-
pe3KaMn MHOTOXXW/IbHOTO M30/IMPOBAHHO-
ro rnposoja.

TpaHchopmarop T1 reHeparopa
«Msfy»  MeXKackafHblli TpaHchopmaTtop
TpaH3ucTopHOro npvemHunka. Pene K1 Ttu-
na PC-13 (nacnopt PC4.523.017), npy-
XVHHbIE KOHTaKTbl KOTOPOro oc/abreHsbl,
4yTO6bl pene cpabaTbiBasio MpW Hanpsxe-
HWW UCTOYHUKA NuTaHus 6-8 B. Koaddu-
UMeHT b213 TpaH3MCTOPOB MOXET OblTb
30-60.

Bnok nutaHua urpyliky o6pasyroT ase
COeAVHeHHble MocnefoBaTenbHO 6GaTapen
GB1 n GB2 (3336/1). 'eHepaToOp CBETOBbLIX
MMMNYNbCOB MUTAETCS OT OAHON GaTapeu
GB2.

HapacTtaHve ¥ cnaf 3ByKa reHeparopa
«Mgsy» 0npefensatoTcs COMPOTUBNEHNAMM
pesucTopoB R5, R6 © eMKOCTbIO KOHZEH-
catopa C3, a BbIcOTa U remMbp 3ByKa-eMm-
KoCcTaMK KoHpaeHcatopos C4, C6 n conpo-
TuBNeHnAMK pesnctopoB R7 n R8. YacTto-
Ty MWraHuii rnas, COOTBETCTBYHOLLYIO Ya-
CTOTe 3BYKOBbIX CUFHA/IOB UTPYLLKWU, MOX-
HO YCTaHOBWUTbL MOAGopoM pesuctopa R13
n KoHgeHcatopa 07.

ConpotusneHue pesuctopa R9 B 6aso-
BOI Lenu TpaH3ucTopa V5 JO/MKHO ObiTb
TaKMUM, YTOObI NPU PA3OMKHYTbIX KOHTaK-
TaxX | U 2 KOMNEeKTOPHbIA TOK MOKOSA TpaH-
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Puc. 276. 9neKTpoHHblE Ka4venun

3uctopa V6 Obl1 HEMHOMO MeHbLlUe TOKa
oTnyckaHua pene K1. Booblle e 3aToro
pesncTopa MOXeT U He OblITb.

B reHepatope CBETOBbIX MMMY/bCOB
MOXHO TaKXXe NPUMEHWUTb NaMMNOYK/ Haka-
NIMBaHUA OT KapmaHHOro goHapsa (3,5 B x
x 0,26 A) n nUTaTb ero, Kak U reHeparop
«Msy», OT Bceii baTapen 9 B. B atom cny-
yae pene K1 MoxeT 6bITb C OAHON rpyn-
noli HOPMaslbHO PasOMKHYTbIX KOHTaKTOB
(Hanpumep, P3C-10), KoTOpble BKIKYaM
Obl OiHOBpPEMeHHO 06a reHeparopa. Toraa
BO BTOPOM KacCKafe YCWIWUTens Lienecoot-
pasHO Mcronb30BaTh TpaH3ucTop MI142,
a B TeHepaTope CBETOBbIX WMIY/bCOB-
TpaH3ucTop 'T402 (uim nob6oid  apyroi
cpegHelt nam 6O/bLIOK MOLLHOCTU CTPYK-
Typbl p-n-p) 5

JNEeKTPOHHble  Kayenu. BHewHWW BuUA
3TOI 3a0aBHOW WIPYLUKU-CYBEHWPa, Npes-
NOXEHHON unTaTeNnsm XypHana «Pagmo»

VI-15 mn33-mnbr

MOCKOBCKMM paguontobutenem b. ®dego-
TOBbIM, W CXeMY, JAOLLYIO MpefcTas/ieHue
0 ee [AeNCTBUM, Tbl BUAWLIL Ha puc. 276.
MpyHUMN ee paboTbl OCHOBaH Ha B3auUMO-
JelicTBUM Moneil MOCTOSHHLIX MarHUTOB
M 3NeKTPOMAarHnToB. [1OCTOAAHHLIE Mar-
HUTbl YKpen/eHbl Ha MOABMXHON 4acTu
UrPyLLKM-NEPEKNaguHe Kauenei, a anek-
TpomarHutel Y1 1 Y2, nuTatowmecs nyb-
CUPYIOLLMM TOKOM, CHU3Y WIpYLUKW, MpO-
TUB  MOCTOSIHHBIX ~ MarHuToB.  Korga
B OOMOTKe 3/1eKTpOMarHuTa MosBnseTcs
TOK, BOKPYr ee MarHWTOnpoBofa BO3HW-
KaeT MarHMUTHOe rose, KOTOPOe B 3aBUCHU-
MOCTW OT HarnpasfieHUss Toka B OOMOTKe
Wn NPUTArMBaeT K cebe NOCTOAHHbIV Mar-
HWT, @ BMECTE C HUM W MOABVXHYIO YacTb
UrPYLLKX, WAX  HAoO0pOT, OTTA/IKUBAET.
B pesynbTaTe Wrpyllika «0XuBaeT» (u-
F'YPKM 4enoBeykoB, CUAALLME Ha Mepekna-
OVHe, KavaroTcs.

Cxema 3M1eKTPOHHON «HAUYNHKN» UrpPYLL-
KW roKa3aHa Ha puc. 277,a. Qnekrtpomar-
HUTBI Y1 u Y2, npuBogALLiMe WrpyLUKY
B [eiicTBve, NMMUTAKOTCA UMNynbcamy TOKa,
reHepupyemMbIMiU CUMMETPUYHBLIM MYNbTU-
BMOPaTOpOM, CO6pPaHHOM Ha TpaH3UCTO-
pax VI un V2. YactoTty cnefosaHus WM-
My/nbCOB TOKA MOXHO W3MEHATb C MO-
MOLLbIO  MepeMeHHoro pesucropa R3,
BK/IIOYEHHOT0 B 6a30BYIO LieMb TPaH3UCTO-
pa VI nocneposatenbHO € PesnCcTOpoOM
R4. Korpa ABVMXOK 3TOro pesucropa Haxo-
AMTCA B KpaliHeM BepxHeM (MO cxeme) no-
NOXKEHUW, YacToTa CrefloBaHUA UMMYbCOB
HanMeHbLUas-okono 20 B MUHYTY, a
B KpaiHeM HWKHeM MO0XEHUN-Han60/1b-
was, npumepHo 60 B MuHYTY. [eHepu-
pyemMble MMMy/bCbl TOKa YCUIMBAKOTCA
TpaH3ucTopom V3, 6a3a KOTOpPOro Hemnoc-
PeACTBEHHO COefuHeHa C 3MUTTEpOM
TpaH3ucTopa V2 MynbTMBMOpaTOpa, CHU-

P12-13

c ©2B-30
S)

Puc. 277. MpuHUMnNuanbHaa cxema 3/MEKTPOHHbIX Kaueneli (a) M YCTPOWCTBO 3nekKTpomMarHuta (6)
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MatoTCA C HarpysouyHoro pesucrtopa R6
1 yepe3 pesuctopsl R7 1 R9 noctynatot
Ha 6a3bl TpaH3ucTtopos V4 n V5, pa6o-
TatoLMe Kak YCUNUTENN TOKa. B MOMeHTbI
BPeMeHu, Korga TpaH3uctop V3 OTKpbIT
N CONPOTUBNEHWE E€ro y4acTKa 3MUTTep -
KO/INeKTop Masio, TpaH3ucTtopbl V4 n V5
MOYTUN 3aKPbITbl N UX KONNEKTOPHbIE TOKM
He3HauuTeNlbHbl. B NpoMeXyTKe e Mexay
UMMNynscaMu TpaH3nUCTop V3 3aKpblBaeTcs,
a TpaHsuctopbl V4 u V5, HaobopoT, OT-
KpbiBatoTCA. B 3T MOMEHTbI BpeMeHU
KOJINIEKTOPHbIE TOKW TpaH3ucTtopos V4
1 V5 pe3ko yBenmMunBatoTcs, BOKPYr 06Mo-
TOK 3nektpomarHutoB Y1 un Y2, BK/O-
UeHHbIX B 3TW Lenu, BO30OYXJalOTCA Mar-
HWTHbIE T10M1A, KOTOPble BCTYMalT BO
B3aMMOAEWCTBME C MOCTOSHHLIMW MarHu-
Tamy, HaxXoAAWNMUCS Ha KOHLAX nepekna-
OVHbI Kauenei.

B 3M1eKTPOHHOM YCTPOWCTBE UIPYLLKN
MOXHO  MCMOJSb30BaTb  /I0Oble  Mao-
MOLLHbIE HW3KOYaCTOTHble TPaH3UCTOPbI
CO CTaTUYeCKUM KO3(hduumeHTOM nepena-
yn ToKa oT 10 1 6onbLue. Anoabl V6 1 V7,
LUYHTUpYIOWME OBMOTKU 3/1eKTpOMarHu-
TOB (OHM BbINOHAIOT TY e PYHKLWIO, 4TO
v gvog V4 B 3MeKTPOHHOM Mepeksoyare-
Ne eN0YHbIX TUPNSHA), MOTYT 6bITb MIHO6ObI-
MW MNOCKOCTHbIMMK cepuwid 7 n [226. Pe-
3MCTOPblI Ha MOLLHOCTb paccesHus He
MeHee 0,125 BT. OneKTpoMTUYECKME KOH-
feHcaTopbl-K50-3, K50-6. Bce atn getanu
MOXXHO CMOHTMPOBATb Ha MnjaTe pasmepa-
Mn npumMepHo 50 x 100 MM. MOHTaXHYHO
nnary Bmecte ¢ Gatapeeil nutaHus GBl,
COCTaB/IeHHOV 13 [Byx 6Gatapeii 3336/1,
pasmeLLai B (haHepHoOM M gowartoli nog-
CTaBke.

O/IEKTPOMarH1Tbl - camofesnbHble  (puc,
277,6). Lns wmx CepAguyHUKOB WCMOMb3yM
MPYTKW MasoyrnepogncTori ctaim guame-
TpoMm 12-13 n gnuHow 43-45 mm nnn cep-
JEYHVKN . HErOAHbIX  3M1EKTPOMAarHUTHbLIX
pene Tuna PKH. LLleykn 06MOTOK C BHeLL-
HUM AnameTpom 28-30 MM BbIpeXu U3
KapTOHa, TOHKOIN (haHepbl UM reTUHaKca.
Ha cepfeuHvK Mexpay Leykamy Kaxnoro
anekTpomarHuTta Hamotau 2600-2800 BuT-
koB nposoga M3B-1 0,24-0,25. Conpotu-
B/leHe 0OMOTKM MOCTOSAHHOMY TOKY A0/-
XHO 6bITb 0KOMO 65 OMm.

[MOCTOSHHbIE  MAarHUTbl  KBafpaTHOro
U NPAMOYTONbHOTO/CeUeHNs AMHON No
25-30 MM MM nNnacTMH4YaToro BWAa, Ha-
npvMep OT MarHUTHbLIX 3alWenoK, yKpenu
B KaHaBKax Ha KOHLAaxX MnnacTMaccoBoi
WV AEPEBSIHHON NepeknajmHbl, caenaHHom
B Bude 6pycka AnnHoi 130-150, WmpuHoii
15-20 n TonmwmHoii 10-12 mm. Caepxy

K KOHLaM nepeKnajvHbl NpUKei nerkve
(no 10-12 r) ofMHaKoBble MO Macce KyK/lbl
MY, (UrypKN HKMBOTHBIX. DNEKTpoMar-
HWTbI pasMeLlar_nog niouiafKoin O0cHoBa-
HUSl, BbINWIEHHOM U3 IMCTOBOIO reThHaKca
W/ OPraHnyecKoro cTekna ToMWmHon 2-3
MM TaK, 4TOObl X CEPAEYHVKN OKas3asnChb
MPOTUB  OLHOMMEHHBLIX MOJIIOCOB  NO-
CTOAHHbIX MarHWTOB, 06pALLEHHBIX K KOH-
uam nepeknaguHbl. VI3MEHUTL NOASPHOCTL
3/IEKTPOMarHUTOB MOXHO, TOMEHSAB Me-
CTaMW  BK/IOYEHWS BbIBOAbl  OOMOTOK.
MepeknaduHa Kadenei ¢ urypkamy Ha
Hel Ao/kKHa ObITb ypaBHOBelleHa K 6e3
3aMEeTHOr0 TpeHWs KauaTbcs Ha MpoBosioy-
HOW CTOliKe, pacnonoXeHHOI Ha paccTos-
H1M 30-35 MM OT MOBEPXHOCTU OCHOBAHUA
UFPYLLKW.

[nutensHocTb MMMynbCOB B 0OMOTKax
3/IEKTPOMAarHUTOB UrpyLUKW, Onpegense-
Masi HOMUHa1aMN KOHLEHCATOpPOB U pe3u-
CTOpPOB My/bTMBMOPATOPa, BblGpaHa Ta-
KO/, 4TOObl Kayenu yxxe npu MepBOM e
MMMy/bCe MPUXOAUN B ABMXKEHME. Kax-
ObliA NocnefytowmniA UMMyYbC TOKa 3aKaH-
unBaeTCs A0 Mepexoaa NepeknafyHbl Kaue-
Neli M3 OJHOr0 KpainHero nonoxeHus
B Apyroe. O6paTHOe [BWXXeHWe MNepekna-
OVHBI HAYMHAeTCA OT ClefyloLWero UM-
nynbca TOKa MynbTMBMGpaTOpa.

[OTOBYIO UIPYLLKY packpacb, Mo3abasb-
CA HEMHOro, a 3aTemM nojapu MafLemy
6paTy WM CECTpPeHKe. ,

MY3bIKA/IbHbIA ABTOMAT
«COJTIOBEW»

Ha BbicTaBkax TBOpYecTBa HOHbLIX paguno-
No6UTENen BO3Ne 3NEKTPOHHBIX WIPYLUEK,
NMUTUPYIOLWMX TO/0CA XMBOTHBIX, NTUL,
BCerga MHOronogHo. OCOBeHHO MHOro
TaKuX 3KCMOHATOB 6b110 Ha 26-i1 Bcecoros-
HO/  PaJMOBbLICTaBKe,  MPOBOAMBLUENCS
B Mockse B 1974 rogy. Hanbonblumnii uH-
Tepec 1 0A00pUTENbHYO YNbIGKY Bbi3blBa-
Na UrpyLuKa paguokpyxka TeiKoBCKOiA ro-
POACKOI CTaHUMM HOHbIX TEXHUKOB ViBa-
HoBckoii me63MbY, ummTUpyoWwas roaoca
MOKMAVX CXOKLLbEB. Mpaspa, 3ByKu 60/ib-
LUe HanoMuHaIn Tpenu KaHapeek, HO 3To
HVCKO/IbKO He OX/Iaxaano NH6omnbITCTBO
nocetuteneli BbICTaBKW. MHOrMe WHTepe-
COBa/IMCb YCTPOWCTBOM aBTOMaTa, Crpa-
LUMBaNN, TAE MOXHO HaWTWU ero onucaHue.

YT0Bbl YAOBNIETBOPUTL  /IOBOMbBITCTBO
IOHbIX paguontobuTeneit, A pacckasan 06
YCTPOICTBE 1 paboTe 3TOr0 MHTEPECHOro
aBTOMaTa B XXypHane «Paano» n B npefpl-
OyLeM M3[aHNN KHUMW, KOTOPYHO Tbl Ceil-
yac nmcraewb. ocne 3TOro B pefakuuio
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KYpHAJa MPHIILIO HECKOJIBKO JIECATKOB IH-
CEM, aBTOPBl KOTOPHIX ACIMJINCh ONBITOM
KOHCTPYMPOBAHHMSA 37J€KTPOHHBIX COJIOBBCB.
C TexHHYECKOH TOYKH 3pEHHS HaHOONb-
nmii HHTEpeC, Ha MOM B3TrJIsA, NpeACTaBJIs-
€T «CONOBEI», yCOBEpIIEHCTBOBAHHBIN pa-
muonobureneM A. AHybpueBbIM #W3 HOI-
MOCKOBHOTO ropona Yexos.

ITprHUUIHAIBHYIO CXEMY 3TOrO My3HI-
KaJIbHOTO aBTOMAaTa, MMUTHPYIOLLEro Tpe-
JIH COJIOBbS, TH BUIHIIL Ha pHC. 278. Ha
NepBEIil B3TNIA UIPYIIKa MOXET NOKa3aTh-
Cs OYeHn CIOXHO#M— 16 Tpausucropos. Ho
NpH BHMMATEJIHHOM PACCMOTPEHHMH CXEMBI
3TO BHEYaTJIEHHE PacCeHTCs, NOTOMY HYTO
Bee 3ech Tebe yxe 3Hakomo. Jla # MHOTHe
TPaH3HMCTOPHI, KCHOJb3yEMEIE B aBTOMATE,
MOTyT OBITH ¢ KO dumerTom h,,; 3 Bcero
15-20. OH k TOMY %e NPOCT B HAJIAXKHBa-
HHAM M IOpPH KOMIOAKTHOM MOHTaXe yMe-
IaeTCs B Kopmyce MajiorabapuTHOro
TPaH3ACTOPHOTO NPHEMHHKA.

OcCHOBY aBTOMAaTa COCTAaBJISIOT HYETBIPE
B3aHMOCBS3a8HHBIX OIHOTHIHLIX MYJbTH-
pubpatopa W ycuwmtens 34 ¢ BRIXOAHOH
MOLIHOCTBEO okoyio 150 MBr. ABromar
MOXHO TIMTaTh OT 0aTaped HaNpsKEeHHEM
9 B («Kpona», 70-0,1 wiu npe Gatapem
3336J1, coenuHeHHbBIE HOCIENOBATENBHO)
U BeinpamuTens. CpelHuit TOK, NOTped-
JfeMblii HIM OT HCTOYHHMKA TOKa HOpH Hau-
Gonbinielf TPOMKOCTH 3BYYaHHS HE IPEBbI-
maer 50 MA.

XapakTepHO#t  OCOOEHHOCTBIO  3TOrO
3JIEKTPOHHOI0 YCTPOMCTBa, OTJIMYAIOLIEH
€ro OT aTTPaKIMOHOB «yTKa C YTATAMH»
WM «KOT-JIAKOMK2» SABIISIETCS BKJIOYEHHE
H IEpEKIIoYeHre MyNBTHBHOpaTOpOB He
3NEKTPOMAarHHTHBIMH pejle, a TPaH3HCTO-
pamu. Kpome Toro, B MynsTUBHOpaTOpax
paboTaloT TpH TpaH3NUCTOPHBEIE COOPKU
217HT2 (2HT172). B MeTaioCTEKIAHHOM
KOpHyce Takoil cOOpKH HaXOIATCH YeThipe
KPEMHHEBBIX N-p-n TPaH3NUCTOPa, KaXKIbiH
W3 KOTOPBIX HMMEET OTENbHLIE BHIBOLI
H MoXeT paboTaTh KaKk CaMOCTOSATENbHBIH

aKkTupHBIH 2neMenT. Ha HAJIbHOM
cxeMe TPaH3UCTOpPH KaxI paz-
JMYAIOTCA TOJIBKO HyMepa BBIBO-

IOB.

Pacckaz o paboTe 3NEKTPOHHOTO CO-
JioBbss HayHy ¢ ycmmrens 3U, obecneun-
BAFOHIEr0 AOCTaTOYHO TPOMKOE 3ByYaHHE
ero «rpenei». OH, Kak BHAMLIB, NOL0OEH
youymtemro  3U  3neKTpOnpoMrpheIBaTeNs
(cM. puc. 186) 1 ycunHTEN O NOPTATUBHOTO
npueMupka (cm. puc. 204). Curnan «co-
JIOBBS», CHUIMAEMEIH C MEPEMEHHOTO PE3H-
cropa R19, nocrynaer depe3 KOHAEHCATOD
C10 nHa 6a3y Ttpamsmcropa V6 Kackada
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NPeIBAPHTEIHLHOTO YCHICHHS HAPSOKEHHS,
a C ero Harpy3o4Horo pesucropa R25—mne-
NOCPEACTBEHHO Ha 0a3y TpaHsmcTOpa V7
¢daszomusepcHoro kackama. Janee curHan
YCHJIMBAETCS MO MOILIHOCTH IBYXTAKTHBIM
KaCcKaJoM Ha TpaH3ucTopax V8 m V9 u ro-
nopkoii Bl npeobpasyercs B 3ByKOBHIE KO-
nebaHng], MMHTHPYIOLHE TOJIOC COJIOBBS.

MynpTUBHOpaTOp Ha  TPaH3MCTOpax
V3.1 u V3.2 cGopku V3, xotopeiii Oynem
Ha3bIBaTh NepBBIM, TEHEPHPYET KonedaHus
4aCTOTOM OKONO 5 KI'1I, COOTBETCTBYIONIHE
3ByKy Bhicokoro ToHa. [locne ycunemms
TpaHsucTopoM V33 Tolt ke cOopkm
M TpexKkackaiHeIM ycwiuteneM 3Y, omm
onpenensior TeMOPOBYIO OKpacKy Tpeln
COJIOBBAL.

PabGotoit mepporo MyneTHBHOpaTOpa
ynpasisieT BTOpOH MyNbTHBHOpaTOp Ha
TpaH3ucTopax V2.3 u V2.4 c6opku V2, re-
Hepupytommil konebagusa gacroroft 5 I'm.
Korpa tpausucrop V2.4 3akphit, paboraer
nepBuIfi MynbTUBHOpaTop. B Te ke Mo-
MEHTHl BpeMEHH, KOTAa TpaH3ucTtop V24
OTKPHIBACTCA W 4Y€pe3 €ro Maioe Compo-
TuBJieHMe B pe3ncTop R15 Gaza Tpansm-
cropa V3.2 oka3bBaeTcd COEOMHEHHOMN
¢ o0mHM NpoBOAOM HeNW THTAHMA,
nepBelfi MynsTHBEOpaTOp He pabotaer.
B pe3ynbraTe JMHaMU4eCKas TOJIOBKA BO-
CHPOM3BOJMT CHIHaJl, HAIOMHHAIOWNHA va-
CTOE «UICNKaHbe», NpHCYLee TPeaH Co-
noebs. Pabotoit BTOporo MynsTuBHOpaTo-
pa ympaBnseT TpeTHH MyIbTUBHOpatop,
coOpaHHbIH Ha Tpau3ucTopax V1.4 u V2.1,
Bxozsuux B cbopku V1 m V2. I'eHepupys
xonebaHua yacrtoro# oxono 1 I'y, oH ¢ Ta-
KOM e 4acCTOTON NpephIBAECT TeHEpaLuio
BTOpOTO MynbTHBHOpaTOopa. Korma tpan-
3ucTOp V2.1 3aKpHIT, TOK 0a3el TPaH3HCTO-
pa V2.2 He3HauHTENBHLIH, HO3TOMY 3TOT
TPaH3KCTOP TOXE 3aKPHIT B HEe OKa3bIBaeT
BJIMSAHMA Ha paboOTy BTOPOr0 MYJHTHBH-
6patopa.

B cBoro ouepenib TpeTii MynbLTHBHOpa-
TOp YHNpPaBJIAETCA YETBEPTHIM MYJIbLTHBH-
6paTopoMm Ha TpaH3mcTOpax V1.1 m V1.2,
KOTOpHIHl TeHepHpyeT MMIIYJIbCHI TOKa
¢ mepronom cnenopaums 6-8 c. Tpansu-
cropsl V1.3 u V2.2 ycunmusaoT MMHOYIBCH
TOKa YNPABJSAIOIUX MYJETHBHOpPATOpPOB.
Takum obpasoM, MynbTHBHOpaTOpH (op-
MHDYIOT IOJIHYIO Tpeilb COJIOBbS, Ha-
YHHAIOIIYFOCH OAMHOYHBIM HOHIENKHBAIO-
MM CBHCTOM, @lepexonsuuM B Oonee
YacCThiil, ¥ 3aKaHYMBAOULYIOCH OBICTPHIM
NIEPEJIUBOM.

Hanpsixeaue nutaHus, nopgasaemMoe Ha
TPaH3NCTOPBI MYJILTHBHOpPATOpOB, CTabH-
NA3HUPYETCs CTaOHIMTPOHOM V4 M TpaH3u-



Puc. 278. MpuHUMnNuanbHas cxema 3/1eKTPOHHOro «ConoBbsa»

cTopom V5. be3 ctabunmsaumy Hanpsxe-
HWS CO/MOBbUHbIE TPENW ByayT N3MEHSTLCS
C YMeHbLUEHUEM HanpsXKeHWUss UCTOYHMKA
MUTaHuA.

BHewHuiA BUA MOHTaKHOI NiaTbl aBTo-
MaTa U MopsfoK PacrofiokKeHUs BbIBOLOB
TpaH3UCTOPOB cbopkn 217HT2 nokasaHbl
Ha puc. 279, a cama nedyaTHaa nnara, Bbl-
MO/IHEHHas M3 (hO/bIMPOBAHHOIO CTEK/I0-
TEKCTONUTA TONWMHOMW 1,5 MM, U cxema
COoeaVHeHus geTanein Ha Hel-Ha puc. 280.

Pa3mMepbl nnaTbl BbIGpaHbl C TaKMM pacye-
TOM, 4TOObI OHa BMecTe ¢ 6atapeein «Kpo-
Ha» wnn 7[4-0,1 pa3mectunacb B Kopnyce
nprveMHKKa, cobrpaemoro m3 Habopa fe-
Tanein «HOHOCTb». Kpyrnoe oTBepcTue
B CpefHeli yacTM nMnaTbl MpeAHasHa4YeHo
4N MarHWTHOW cucTeMbl ManorabapuT-
HOM [JWHAMMWYECKOW TOMOBKN MOLLIHOCTbIO
0,1-0,2 Bt (OArA-6, 04ra-12, 0,2ra-1),
YKPersieHHON Ha N1LEBON NaHenn Koprnyca,
YeTblpe OBa/IbHbIX OTBEPCTUA-A/1 BUHTOB
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KpernseHua nnatobl B Kopnyce. Bce pesu-
CTOpbl  TWMa MJ1T-0,125 (MOXHO
MJ1T-0,25), 3aneKTponMTUYeCKue KOHAEHCa-
Topbl K50-6, mepemeHHbIn pe3ncTop R19
¢ BbikMtovarteniem nutaHna SI-CIr3-3B.
Pesuctopbl R6, R8, R9 n R10 cmoHTuUpo-
BaHbl B BepPTMKaIbHOM MOM0XKeHUW. OfauH
U3 TpaH3MCcTopoB cOopkn V3 (BblBOAbI
9-11) He ucnonb3yeTcs.

B ycunutene 34 n ctabunmsaTope Ha-
MPSXXEHUS MOXHO WCMONb30BaTb TPaH3u-
cTopbl cepuin MIM39-MM42 (V6, V9, V5),
MI137 nim MM38 (V7, V8) n ctabunu-
TPoH [814A (V4). TpaH3NCTOPHbIE COOPKM
217HT2 MOXHO 6e3 Kakux-nnbo un3MeHe-
HU B CXEME WU KOHCTPYKUMW 3aMEHWUTb
Ha 217HT1, 217HT3 wnm Ha 243HT1-3.
Boo6Lue >xe BMECTO TPaH3UCTOPHbIX cHo-
POK B My3blKa/lbHOM aBTOMAaTe MOXHO MC-
Mosib30BaTb KpPEeMHWEBblE N-p-M TpaH3u-
cTopbl cepuii KT315, KT312 ¢ nwobbim
OYKBEHHbIM MHAEKCOM. Ho Torga pasmepbl
MOHT&XXHOI Nnatbl NPULETCS YBENNYUTD U,
KpOMe TOro, nepepadboTaTb CXeMy TOKOHe-
CYLWMX MeyaTHbIX MPOBOAHMKOB, OTHOCSH-
WYXca K MynbTMBMOpaTopam COJ/OBbA.
MOHTaX e MOXET ObITb HaBECHbLIM (EC/N
HeT (Po/IbrMpoBaHHOIo MaTepuana u xsop-
HOro >kefesa A/1 Tpas/eHua nnatbl), Aa
N KOHCTPYKLMS B LIe/IOM WHO-BCE 3aBW-
CUT OT UMEIOLLUXCA AeTaneli U TOro, Kak
Tbl HAMEPEeH WCMNOJIb30BaTB 3TY/IMY3blKasb-
HYl0 UrpyLLKy. B Takom ciyvaem! gnHamu-
yeckas rofioBka MoXeT 6biTb M3LLHee, Ha-
npumep 1IA-40P, 4To6bl NOBLICUTL FPOM-
KOCTb 3BYYaHWs COJOBbS.

HanaxunsaHve ycuiutens 34 Tebe 3Ha-
KOMO MO paHee KOHCTPyMpyembiM Gec-
TPaHCHOPMATOPHBLIM YCUNUTENIAM C [BYX-
TaKTHbIM BbIXOAHbIM Kackafom. OHO CBO-
auTca K nopbopy pesuctopa R28 Takum
06pa3oM, 4TOBbl Ha 3MUTTEpaxX TpaH3u-
cTopoB V8 1 V9 BbIXOAHOrO Kackaja 6bl-
JIO HarpshxkeHue, paBHOE NOJIOBMHE Harps-
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XEeHUA UCTOYHMKA nuTaHua. [poBepuTb
KayecTBO paboTbl YCUNUTENIS B LIENIOM
MOXHO MyTeM BOCMPOM3BEAeHNA rpam3a-
nucK, NMOLK/MOYMB 3BYKOCHMMATEb napasi-
NenbHo pesnctopy R22.

HanaxnsaHWe OCHOBbI CO/MOBbA 3aKJ/Ito-
yaeTcs B MpoBepke paboTbl MynbTUBUOPa-
TOPOB M KOPPEKTUPOBaHUM €ro Tpesnei.
OHO OCYLLECTB/ISETCA U3MEHEHVEM YacTOT
reHepupyembIX My/bTUBMGpPATOpaMn UM-
MyNnbCOB NyTeM MoA60pa BXOAALLMX B HUX
KOH/ZIEHCATOpOB, a B My/bTMBMOpaTOpe Ha
TpaH3uctopax V1.1 u VI-2-nogbopom pe-
31cTopoB R2 n R3 B ux 6a30BbIX LENsx.
Ona koHTpona paboTbl MynbTUBMOGPATO-
POB WCMOSMb3YiA BOMBLTMETP MOCTOSHHOIO
TOKa C OTHOCUTE/IbHbIM BXOAHBIM COMpPO-
TUBNEHNeM He MeHee 10 KOM/B, Hanpumep
BO/IbTMETP TBOEro MWJ//IMaMrepBosSibTOM-
MeTpa WM TPaH3UCTOPHbI BOMLTMETP (0
HeM S paccKaxy B criegytoLeit becege). Mo
OTK/IOHEHWIO CTPESIKA BOSIbTMETPA OT HY-
NEeBO OTMETKM MOXHO OpUEHTUPOBOYHO
CYAuUTb O Mepuoge W OJIMTEeNbHOCTU UM-
MyNbCOB, FeHepupyembIX My/bTUBUOPATO-
pamu.

lMepes BKIOYEHWEM MUTAHMS Ha MOH-
TaXXHOW Mnare Tpems BPpeMeHHbIMU NPOBO-
JIOYHbIMK NepeMblyKaMn  CoefnHu  6a3sy
N 3MUTTEpP TpaH3uctopa V2.4, amutTepsbl
TpaHsuctopos V1.4 1 V2.1, a Takke 3MuUT-
Tepbl TpaH3uctopos V1.1 n V1.2. Echn my-
NbTMBMOPATOpP Ha TpaH3uctopax V3.1
n V3.2 ncnpaseH, fUHaMUYecKas ronoBka
B1 pomkHa BOCNPOM3BOAUTL 3BYKOBONA
CWUTrHaN BbICOKOIO TOHA, COOTBETCTBYHOLLMIA
yactote 4-5 kI'u.

MMocne aToro yganu nepsyto NpoBo/IOY-
Hyt0 (iepeMbl COEAMHSAIOLLYIO BbIBOAbI
9 n 11 cbopkn V2 1 nposepb My/bTUBK-
6patop Ha TpaH3ucTopax V2.3, V2.4. Ecnu
OV UCMpaBeH, TO 3BYK OCHOBHOIO TOHa
CTAHOBWTCH MPEPbIBUCTbIM C  YacTOTOW
okoso 5 'y, MNpu 3TOM CTpesika BOMbTMe-



RIO RB R1

Puic. 280. MeuyaTHas nnata (BM4 CO CTOPOHbI TOKOHECYLLIMX MPOBOAHMKOB) 1 CXEMa COeAVHEHUs ae-

Taneih Ha Heii

Tpa, NOAKNOYEHHOr0 K KOMNEKTOPY TpaH-
3ucTopa V2.4 (Bbisog 10 cbopku V2), non-
XHa MATb pa3 B CeKYHLY OTKIOHWUTLCA OT
HYNeBOW OTMETKM LUKabl.

3aTeM yganu BTOPYH) MPOBOJIOYHYIO
nepeMbluky  (CoeauHsOWyo BbiBog W
coopkn VI c BbiBOgOM 2 cbopku V2)

1 NpoBepb paboTOCNOCOBHOCTL MYNbTUBH-
bpatopa Ha TpaHaucTopax V1.4 n V2.1
BonbTMETp  MOAKMIOUM K KOJNEKTOpY
TpaH3uctopa V1.4 (BbiBog 10 c6opku VI)
1 nogbopom KoHgeHcaTopoB C3, C4 pobu-
BalicA nepuoja CnefoBaHWs  NONMOXU-
TeNbHbIX UMMY/IbCOB OKOMO 1 C W ANIUTENb-
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HocTu umnynsca 0,3 ¢. Mpn 3TOM gMHaAMK-
yeckas rofioBKa B TeueHWe Kaxgoh ce-
KyHAbl AO/MKHA M3AaBaTb 3BYK, MOXOXWiA
Ha KyfaxTaHbe Kypuubl: «Kya-Kya-Kyaa-a»,
«KYA-KyQ-Kyfa-a» u T.[0.

[anee nposepsil MynbTUBMOpaTOpP Ha
TpaH3ucTopax V1.1 n V1.2, and vero BO-
NILTMETP MOAKNOUN K KONNEKTOPY TpaH3u-
cTopa V1.1 (BbiBO4 1 cb6opku VI). 3gecb
nof60poOM  COMPOTUB/IEHWIA  PE3UCTOPOB
R2, R3 n emkocTeii koHaeHcaTopos Cl, C2
[o6vBaiics nepuoga CrefoBaHWst MOM0XKW-
TeNbHbIX UMMNYMbCoB 6 8 ¢ mpu AnuTesb-
HocTM wumnynbca 2,5- 3c¢. [locne artoro
yanu TPeTbio MPOBOJIOYHYIO MEPEMbIYKY
(coemmHsiiolLyto BbiBOAbI 2 U 5 c6opku V)
W, ecriM HeO0OXO0AMMO, OKOHYATENbHO CKOp-
peKTUpyii OCHOBHOIM TOH Tpenu nof6opom
KoHgeHcaTopoB C7 n C8. ConpoTus/eHune
pesuctopa R2 pomkHO coctaBnatb 120-
130 kOmMm, a pesuctopa R3-91-100 KOm.

Pesnctop R20, obpasyrowmii ¢ nepe-
MeHHbIM pesucTopoM R19 Harpysky TpaH-
3uctopa V3.3, nogbupain B 3aBMCMMOCTU
OT MPUMEHEHHOR AMHAMUYECKOW TO/IOBKM.
Ero conpoTtuBneHve LO/MKHO ObITb TakUM,
4yTo6bl MPU HaMbOosbLUEl FPOMKOCTM 3BY-
YyaHWA rof0BKW, KOrfa ABWXOK pe3ncTopa
R19 HaxoauTca B HWXHEM (MO CXeme) Mo-
NOXeHWUW, yeunutens 34 He neperpyxancs
N BbIXOAHble TpaH3ucTopbl V8 u VI He
rpenuce.

Kakune “3MeHeHNs MOXKHO BHECTU B 3TOT
3NEKTPOHHbI aBTOMaT? Kpome 3ameHbl
TPaH3NCTOPHbLIX COOPOK (0 YeM f yXke ro-
BOPWU/) ero MOXHO YMpPOCTUTb, WCK/IHOUNB
yeunutens 34. [insa 3TOro B KOJSIEKTOp-
Hyt0 Uenb TpaH3ucTopa V3.3 Hago BMECTO
pesuctopoB R19 n R20 BKIOUMTL Tese-
(hoHHbIN Kanctonb AOM-4M unmn oguH u3
n3nyyateneii ronosHoro TenetoHa. Ho,
pasymeeTcs, FPOMKOCTb Tpeseld Npu 3ToMm
3HAYNTENIBHO CHU3UTCA

Ecnv Takylo My3bIKa/IbHYIO UTPYLLKY
npegnonaraewb NojapuTb CecTpe, opary
WU LUKO/IbHOMY TOBapuLLy, TO MpUAeTCs
nofymaTb U O ee BHeLUHeM O(hOpPMIIEHUN.
BapvaHTOB MOXET ObITb MHOro. Hanpu-
Mep, MOXHO OQOpPMWUTL B BUIE MYy3bl-
Ka/IbHOW LUKATY/IKW, M3 KOTOPOW Mnpu OT-
KpbIBaHUW KPbILWKY (B 3TOT MOMEHT 3aMbl-
KaroTCA 3aMacKMpOBaHHbIe KOHTAKTbl Bbl-
K/oyaTens nuTaHus) HauymHaloT 3By4vaTb
TPENN «COMOBbA».

Mpy 1CNoNb30BaHNN.«COMOBbS» B Kaue-
CTBE KBapTMPHOrO 3BOHKA, BK/OYaTbL €ro
MOXHO C MOMOLLIbIO pefie BPEMEHU, OMbITbI
C KOTOpbIM Tbl MPOBOAUN B MpeaplayLieit
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6ecene (cm. puc. 259). Bpewms, B TeyeHue
KOTOpPOro conoseli 6yaeTt netb, GyaeT 3a-
BUCETb OT eMKOCTW BpeMsA3afatoLLero KOH-
JeHcaTopa pene BpeMeHu. B Takom cny-
yae YCTPOWCTBO LienecoobpasHo NUTaTb OT
CETV NEepPeMEHHOro TOKa uYepe3 BbINPSMM-
TeNb CO CTabunM3aTopoM BbIXOAHOIO Ha-
NPSHKEHVA.

B 3Toin Gecege A Mmo3HakoMun Tebs
Wb C NPUHUMNOM paboTbl U HEKOTOPbIMM
BMAAMW MCMONb30BaHMA  MyNbTUBMGPATO-
poB. UYTO >Ke KacaeTcs KOMMOHOBKM
M MOHTa>Ka AeTaneil, rabapuToB U BHeLU-
Hero othOpMIEHNSt KOHCTPYKUMKU, TO C 9THU-
MV 3ajaqamu, nonaraw, Tbl CHpaBULLbLCA
1 6e3 Moeidi nomoLy. Begb Tbl y>Ke He Ho-
BAYOK B Takwx fenax. bbum 3agaun
1 NOCNO>KHee.



BECEOA BOCEMHAOUATAA

13

TBOA NSMEPUTEJIbHAA
JTABOPATOPUA

O TexHWYecKoll KynbType COBPEMEHHOrO
pafuonobuTens CyaaT He TONbKo Mo Tem
NPUEMHUKAM AN YCUANTENSAM, KOTOpbIe OH
KOHCTPYMpYeT, HO M MO W3MEpUTENbHON
nabopaTopum, npubopami KOTOPOA OH Mo-
Nb3yeTCA B NpoLecce nofbdopa aeTanei, npu
MOHTa>KE W Hala>KuBaHUW annapaTypbl.
[a, aTo Tak! NMoTomy uTOo 6e3 u3mepu-
TeNbHbIX NMPU60POB HEBO3MOXKHO [OOUTbCS
XOpOLLEen n annTensHoil 6ecnepeboiiHoi pa-
60Tbl PagMoOTEXHNYECKOro YCTpoicTBa.
B aTom, Hagetoch, Tbl y>Ke ybeauncs Ha
COBCTBEHHOM OMblITe U HEOAHOKPATHO 6Y-
felb yoexkaaTheCs B GyayLlem.

OcHoBa Takoii nabopaTopun 6bina To-
6oii y>ke 3ano>keHa (CM. BOCbMYytO Gecey).
Ho ee npu6opbl 6blAM B OCHOBHOM /ULLb
npo6HuKamn.  TOMbKO ~ MWAIMaMMEePBONLT -
OMMETP MO3BONAN NMPOU3BOAUTL Heobxoau-
Mble n3mepeHus, 6e3 yero BoobLLe Henb3s 3a-
CTaBUTb paboTaTb [aXke CPaBHATENbHO
HECMOXKHBIA MPUEMHMK, YCUNMTENb, 3neK-
TPOHHbI/ aBTOMaT. Y Tebs He 6bino npu-
O0OpoB AN M3MEPEHUS eMKOCTW KOHAeHCa-
TOpOB, Ma/bIX W 6OALLUNX CONPOTUBNEHNI
Pe3nCTOpOB, reHepaTopa KonebaHmii 38yKO-
BO 4aCTOTbl ANA HaNa>KMBaHUA U OLEHKN
KauecTsa paboTbl yCWaMTenei npu BO-
Crpou3BedeHUM rpamsanicy, BoNbTMeTpa
NOCTOSHHOTO TOKa, KOTOPbIM MO>KHO Obl-
N0 Obl U3MeEPATb Hanpsa>KeHus Ha 6asax
TPaH31CTOPOB.

BoT 0 nMononHeHwn TBOeW M3MEPUTEfb-
HOW nabopaTopun noAobHbLIMK npubopamu
W MOLeT pasroBop B 3TOW Gecefe.

MOCTOBOW M3MEPUTE/b

3TOT Npubop MO3BOAUT C [LOCTATOYHOW
4na Te6s TOYHOCTbIO U3MEPSATL COMPOTUB-
NeHns pe3ncTopos (R), EMKOCTU KOHAEHCa-
TopoB (C) U MHOYKTUBHOCTU KaTyllek (L),
Haubonee 4acTo MNpPYMeHseMbIX B Koneba-
TeNIbHbIX  KOHTYpax, BblCOKOYaCTOTHbIX
fpocceneil. Ero 0OCHOBOW CNyXUT M3mepu-
TEeNbHbIA MOCT, B O4HY W3 AnaroHanel Ko-
TOPOro BK/OYAOT WUCTOYHUK TOKa, a
B APYryH-UHANKATOP TOKa, MO0 KOTOPOMY
OLIeHMBAKOT  3/IEKTPUYECKWE  MapameTpbl
3TUX paguogeTaneil.

Cxemy Takoro Mmocta A/ W3MepeHus
COMPOTMBAEHWIA Thl BUAULLL Ha puc. 281, a.
3mepuTesnibHbIli MOCT COCTOUT W3 YeTbl-
pex pe3vcTopoB, 06PasyrLMX ero YeTbipe
nneda: Rx—pe3ucTop, CONPOTMB/IEHNE KO-
TOPOro u3mepsieM; R3—3TaJIOHHbINA, T.e.
06pasLoBbIi  pesncTop, CONpOTMBIEHUE
KOTOpOro n3sectHo; R1 n R2-pe3suctopsl,
CONPOTMB/IEHMA KOTOPbIX NOAGMPAatOT npu
n3mepeHnn. VIHAMKAaTOpOM MOXET ObITh
MWKpOamnepmeTp C HyfeBoli OTMETKOW
B cepefuHe LWKanbl. Korga oTHOLLeHne co-
NpPOTUBNEHUIA pe3ncTopoB Rx n R3 paBHO
OTHOLLUEHWIO COMPOTUBJ/IEHWIA PE3NCTOPOB
R1 n R2, Yepe3 MHAMKATOP TOK He WAeT,
N ero CTpesika HaxoauTCs NPOTMB HY/EeBOW
OTMETKW LWKanbl. Mpn 3TOM rOBOPAT, YTO
N3MepUTENbHbLIA MOCT cbanaHcuposaH, T.e.
3NeKTPUYECKM ypaBHOBeLLEeH. Ho cTouT 13-
MEHWTb COMPOTMB/IEHWE OAHOr0 W3 ey
MOCTa, 3aMeHUB, Harpumep, Pe3ncTop
RX pes3ucTopoM Apyroro HOMUHaMa, Kak
Npou3oiaeT nepepacnpefeneHre  TOKOB

B Mnnevyax MoCTa N OH OKaXKeTCA pa36anaH-
CUPOBaHHbLIM-CTPE/IKa WMHAMKaTOpa OT-

KnoHuTeaatPy 11nn UHY0 CTOPOHY OT Hy-
BH .oTo™

Puc. 281. MocTbl Ana n3mepeHnsi conpoTuBsre-
HWii (a, 6) U emKocTe (B)
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JIeBOH OTMETKM Ha ILKAJIE B 3aBHCHMOCTH
OT HOBOTO COOTHOILEHHMs CONPOTHBIIEHHH
1mwieu ' mMocra. Utobel MoOCT cHOBa cOajiaH-

CHpOBATh, HAJI0 COOTBETCTBEHHO H3MEHHTH
CONMpPOTHBJIEHUA OJHOTO W3 TPeX JPYrHX
ey,

TTockoNBEKY CONMpOTHBIIEHMs OOpa3noBo-
ro R, m mopbupaemeix pesucropoB Rl
# R2 m3BecTHBI, CONPOTUBIEHNE NPOBEpPsE-
MOTO pe3ucTopa Ry HETPYAHO HMOACYNTATH
no takoit ¢opmyne: R, = R,R1/R2.

Homyctum, 410 Ryx=10xOM, Rl=
=2kOM, a R2=1 xOm. B 3toM ciyuae
CONMPOTHBJIEHAE H3MEPIEMOTO PE3UCTOpa
Ry 6ymer: Ry=10-2/1 =20 kOm.

Pesnctropst R1 1 R2 MoXHO 3aMeHUTH
OIHMM NEpEMEHHEIM PE3HCTOPOM, KaK 3TO
noka3aHo Ha puc. 281,6. 3neck cooTHOIIE-
HH€ COMPOTHBIIEHHH TJIEY MOCTA, a 3HAYMT,
¥ ero OajaHCHPOBKa NOCTHIaloTCa Hepe-
MEILEHNEM JBIDKKa NEPEMEHHOTO PE3HCTO-
pa. A eciiM IPOTHB PYYKH 3TOr0 PE3HCTOpa
6ymer 3apanee pasMeveHHas ILIKana, OTHa-
IET HEOOXOMMMOCTh B 'Pacyere COMPOTHB-
JleHns u3MepseMoro pesucropa Ry. Ilepe-
MEHHBIH PE3UCTOp B 3TOM Ciydae Has3bl-
BAIOT PEOXOPIOM, a H3MEepHUTENbHBIN
MOCT — PEOXOPJHBIM MOCTOM.

Paccmorpum pmc. 281,B, Ha KoTOpOM
u3o0paxeHa cxeMa Takoro e MoOCTa, HO
MPEAHA3HAYEHHOTO [ MH3MEPEHHA eM-
KOCTEHl KOHjeHcaTopoB. 3neck C,r06-
pasuosbli KoHAeHcaTop; C, —u3MepsaeMmblii
KOHZEGHCATOP, a MNEePEMEHHBIH pe3nc-
T0p (R1 + R2)-peoxopn, koropsiM Oa-
napcupyror Moct. HMcrounukom nuTta-
HHS MOCTAa CJIlyXHT TIC€HepaTop mepe-
MeHHoro Toka G, o0003HaueHHBII Ha
CcXeMe 3HAaKOM cuHycounabl B kpyxke. Ha
3TOT TOK JOJDKEH PEearMpoBaTh M HHIHKa-
TOp MocTta. EMKOCTH KOHAEHCAaTOpOB H3-

MEPSIOT Tak ke, KaK M COIPOTHBIEHHS pe-
3ACTOPOB—NIyTeM OajJaHCHDOBKH MOCTa
¥ OmpeleleHMss €MKOCTH MO UIKaje pe-
OXOpAa. .

Takoli MOCT MOXHO WCIONb30BAThH
H U1 M3MepeHMs WHAYKTHBHOCTEH KaTy-
1IeK KosedaTenbHbIX KOHTYPOB KM JIPOC-
celie  BHICOKOM YacCTOTH, €CIIM B HEM
00pa3noBblif  KOHAEHCATOP  3aMEHMTh
06pa3nosoit katymkoii L, a BMECTO KOH-
Jencatopa Cy BKIIOYMTH B MOCT H3Mepse-
MYI0 KaTyuiKky WHIYKTHBHOCTH L.

Kax Bunviub, NpHHUMI H3MEpPEHHA CO-
OPOTHBJIEHHUH, €MKOCTel M HHIYKTHBHO-
cTell pmeraneit onuHakop. Pasuuna s
B WMCTOYHUKE NMUTAHAS M HHIUKATOpPE MO-
cTa.

A HeJb34 JIW, CIIPOCHIUG THI, MPH NEOBBIX
H3MEPCHHAX [HUTaTh MOCT MeEpPeMEHHBIM
TOKOM. Moxuo! Hampumep, nepemennsiM
TOKOM 3BYKOBOH 4acToThl. B 310M Cilyuae
poJIb MHAWKaTOpa MOTYT BBIIOJHATH IO~
nopHbIe TenedoHbl: Gananc MocTa QHUKCH-
PYIOT 0 HaHMeHbLIeMY 3BYKY WIH NpOMa-
nmaHHio ero. Tako#t npubop s ® npeanaraio
s TBOE# naGopatopuu.

[IppHnuNManbEas cxeMa HWIMEpHTENs
RCL noka3zana na puc. 282. TpansucTopsi
V1, V2 1 oTHOCsIIMECS K HUM PE3UCTOPHI
R1-R4 u xongexcaropn Cl, C2 obGpa3sy-
0T 3HaKOMBI Tebe CHMMETPHYHBIH MYJIh-
THBHOpaTop-reseparop. Tpausmctop V3
SIBJISETCA YCHJIHTElEM MOLIHOCTH, @ €ro
Harpy3ouHslii pesmcrop R6-—peoxopnom
H3MEPHTENBHOTO MOCTa, HHTAIOLIErocs
NMEPEMEHHEIM TOKOM TreHepatopa. Pesu-
cTop RS orpaHH4HBaEeT TOK KOJUIEKTOPHO#M
Hem¥ TpaH3ucTopa V3, Bospacrarommii
NpH HM3MEpeHMH WHAYKTHBHOCTEH, W TeM
CaMbIM TIpeOTBpAIAET TemIoOBo#H nmpoboit
3TOTO TPAH3HUCTOpa.

_ vi-v3y MIEU -M/74_2 {1__
52 'Lr% Zl'ar

" xwone | S &

N w1 4T
X1 Mx@
X 700 OM
o= x 10 KOM
1681 X1 MOM

ELE X 100MATH '
+ P ) s

Puc. 282. Cxema n3mepurenss RCL
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KoHgeHcatopsl C3-C5, pesuctopsl
R7-R9 un katywka L1-o06pa3LoBble ane-
MeHTbl MOCTa, OT TOYHOCTM HOMMWHAIOB
KOTOPbIX  3aBUCUT TOYHOCTb MPOU3BO-
OMMbIX M3MepeHuil. Pesnctopbl RX v Ka-
TYLIKN LX, 3/IeKTpUYecKune napameTpbl Ko-
TOPbIX HAA0 W3MepWUTb, MOAKIOYaOT
K 3akumam XI1-X2, a nsmepsemble KOH-
JeHcaTtopbl Cx—K 3axkmmam X2 X3. [o-
NOBHble TeneioHbl B, asnawowmeca UHAN-
KaTopom 6anaHCMpOBKWU W3MEPUTENbHOIO
MOCTa, MOAKMOYAIOT K pasbemy X4.

CoBeTyto Ty 4aCTb CXeMbl, KOTOpas OT-
HOCUTCA K U3MepUTeNIbHOMY MOCTY npubo-
pa, Ha4YepTUTbL B TAKOM XXe BMAe, KaK Ha
puc. 281,a. 3TO MOMOXET MOAPO6Hee pa-
300paTbCs B Mevax mMocTa 1 ero pabore
B LLeSIoM.

B npubope HeCckoNbKo 06pasLiOBbIX KOH-
[leHCaToOpOB W Pe3ncTopoB. Tak chefiaHo
[na Toro, Ytobbl pacluMpuUTbL Npeaesnbl U3-
MEPEHWA, 4YTO [OCTMUraeTCcAd BK/IOYEHUEM
B MOCT 06pasLIOBbIX KOHAEHCATOpOoB U pe-
3MCTOPOB, HOMVHaIbI KOTOPbLIX Pasfuv-
YyaloTCa B uncno pas, KpatHoe 10. lNMoka-
3aHHOE Ha CXemMe MOJIOXKEHMe MepeksToYa-
Tens S2, Korga B MOCT BK/KO4YeH o06pas-
LOBbIi KOHAeHcaTop C3 (100 n®), co-
OTBETCTBYET MOZAMAMAa3oHy  W3MepeHus
EMKOCTel KOHZEHCATOpPOB NpumepHO oT 10
40 1000 nd. Bo BTOPOM MOJSIOXKEHMWN Mepe-
KnouaTens (BK/IOYEH KoHAeHcatop C4)
MOXXHO M3MepPUTb EMKOCTW KOH/IEHCATOPOB
ot 1000 n® go 0,1 Mmk®, B TpeTbeM (BKIIO-
yeH KoHfeHcatop C5)-o1 0,1 go 10 mMk®.
AHaNIormyHo 06CTONT AeNo 1 Npu U3Mepe-
HUM COMPOTUB/EHWI PE3UCTOPOB: BKIIHOYE-
HWe B MOCT 06pasLoBoro pesucropa R9
(100 OM) cooTBeTCTBYeT MofAManasoHy
M3MepeHus conpoTmeieHnin ot 10 Om go
1 kOm,  BKIHOYeHMe  pesuctopa RS
(10 kOm)- nogamanasoHy W3MEpPeHWn OT
1 po 100 kOm, pesuctopa R7 (1 MOM) -
nogamanasoHy ot 100 kOm go 10 MOwm.
C nomMoLLbH0 TONbKO OLHOr0 06pa3LoBOro
KOH/leHcaTopa ¥ OfHOro o6pasuoBoro pe-
3MCTOpa NepekpbITb TakoW LUMPOKWUIA Ana-
NasoH M3MepsieMbIX eMKOCTe U ConpoTu-
B/IEHWN HEBO3MOXXHO.

[vanasoH u3MepeHns WHAYKTUBHOCTEN
KaTyLLleK KOHTYPOB W ApOCCeneil BbICOKOM
4yacToTel oAauMH—MpumMepHo ot 10 pJo
1000 MKI'H. 3TO TebsA BMOMHE YCTPOUT,
TaK KaK WHAOYKTMBHOCTb MOJAB/ISAOLLErO
6OMbLUMHCTBA TakUX paguogeTanein  He
npesbiwaet 1000 mkIH.

yem roBopsT 0603HaueHns
« X 100 n®», « x 0,01 MKP», « X 1 MKP»
W T.AO., COenaHHbIe BO3/le KOHTAaKTOB nepe-
KJ'IE?H&TEI‘IFI BUga usmepeHuii S2. 3710
0 2(p

KO3(D(hULMEHTLI, HA KOTOpblE HAZO YMHO-
XWTb  YWCNEHHblE  3HAYEHWUs  [eneHuii
LWKanbl peoxopaa R6 nsmepuTenibHOro Mo-
cra. Wkana npmnbopa (puc. 283)—o6Luas
ana nobbix n3mepeHuii. Ee geneHms 060-
3HadeHbl undpamm ot 0,1 o 10. N uTobbI
y3HaTb, KaKoBa EMKOCTb WM COMPOTUBJIE-
HWe fJeTanun, Hajo YMCIEHHOe 3HaYeHue Je-
NeHVs LWKa/bl peoxopda YMHOXWTb Ha
KO3a(hhULMeHT, COOTBETCTBYHOLLMI MONOXKE-
HUIO nepekntoyatens Mocra. Harpumep,
Mpy N3MEPEHUN CONPOTUBIIEHNS pe3ncTopa
MOCT TBOEro npubopa okasasics cbanaHcu-
POBaHHbLIM MPW MOJIOXKEHUN MepeKnoyare-
na S2 Ha oTMmeTke « X 100 Owm», a ykasa-
Te/lb PyYKM peoxopa NpoTvB AeneHns 2,2
WKanibl. YMHOXMB 2,2 Ha 100 OM, Tbl y3-
HaeLlb COMpPOTMBIIEHWE N3MEPAEMOrO pe3u-
ctopa: 220 Owm.

HoMWHanbl KOHAEHCATOPOB W Pe3UCTO-
poB, Kpome conpoTuBneHus peoxopaa R6,
YyKa3aHbl Ha NMPUHUMUNNATIBHOW CXeMe npu-
6opa. B KayectBe peopxopga WMCNOMb3yi
MPOBO/IOYHbIA MEPEMEHHBIA PE3UCTOp, CO-
NPOTUB/IEHNE KOTOPOro MOXET OblTb OT
300 400 Om po 8- 10 kKOm. B kpaiiHem
C/lyyae, ecniv He OKaXKeTcs MPOBOJIOYHOrO,
MOXHO  MOCTaBUTb  MacTUYHbIA  nepe-
MeHHbIi pe3ucTop, Hanpumep Tuna CI,
HO 06sA3aTe/NbHO rpynnbl A, T.e. pesucTop,
Yy KOTOPOro COMPOTUB/IEHWE MEXAY [ABUX-
KOM 1 fI106bIM 13 KpaitHUX BbIBOJOB M3Me-
HAETCH MPONOPLMOHANIbHO Yry MoBOpoTa
ocu. Mepekntoyatenb MOALMANA30HOB W3-
MEPEHNIN OAHOM/NATHbIA, HAa CEMb MO/IOKe-
HUWA. TenedoHbl BbLICOKOOMHbIE; C HU3-
KOOMHbIMM  Tened)oHamMm npubop 6yaeT
061aaath CyLLECTBEHHO MEHbLLEA YyBCTBY-
TENIbHOCTHIO M He MO3BO/AWUT MPOBOAUTHL
n3mepeHus Ha noguanasoHax « X 100 nd» un
« X 1 MOwm».,

Puc. 283. LWkana n3imeputena RCL
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Katyuika L1-MHAYKTUBHOCTbLIO
100 MKIMH. [N Hee MOXeLb MCMO/b30-
BaTb YHU(DULMPOBAHHbLIA WM  MOJ0OHbIN
eMy CcamojesbHbIl Kapkac ¢ (heppuTOBbIMM
KOMbLAMW U NOACTPOEYHBIM CepLeYHUKOM,
HamMoTaB Ha Kapkac 65 70 BUTKOB MpOBO-
pa N3B-1 0,15- 0,2. OKOHYaTeNbHO WH-
OYT TVBHOCTb  KaTyWKW MNOAFOHAA € Mo-
MOLLIbIO MOACTPOEYHOIO CepheyHuKa o
3aBO/ICKOMY Mpubopy.

KoHcTpyKuma npubopa MOXeT 6blb
[BYXNaHe/fbHOM,  KaK  [MOKa3aHo  Ha
puc. 284. BepxHsis [MaHenb, Ha KOTOpPO
HaxoJATCA 3aKMMbl TUMNa «KPOKOAWIT» AN
MOAK/IOYEHNS U3MEPSEMbIX JeTaneid, pa-
3beM X4 TeneoHOB, MNepeksoyaTesb BU-
[0B U3MepeHUil, peoxXop4 CO LUKanoin Mo-
CTa W BbIK/lOYaTe/lb MUTaHWA, AB/AETCA
NMLeBol nMaHenblo yTnspa npubopa. Oc-
Ta/lbHble JeTaM CMOHTMPOBAaHbI Ha BTO-
POIA, BHYTPEHHEW, HECKO/IbKO MEHbLUERA na-
HEeNW, YAEePXKUBAKOLLENCA Ha CTolKax nepe-
| ntoyatens. Ha ocu peoxopja v nepekio-
yaTens HacaeHbl PYYKM C K/IHOBUKaMM
yKasatenamu. [ns nutaHus npubopa uc-
Nnosb30BaHbl TPY 3nemeHTa 332. KOTopble
COefVHeHbl MoCnefoBaTe/lbHO KOHTaKTHbI-
MU NiacTHaMy U3 SINCTOBOW Meap.

O6pasuoBble pesuctopbl R7 R9 U KOH-
JeHcatopbl C3  C5, npexge 4yem nx BMOH
TUpOBaTh, HafO 00s3aTeNbHO MPOBEPUTH
M0 TOYHOMY W3MepUTENIlbHOMY Mpubopy.
TOYHOCTb MX HOMWHAIOB A0/HKHA ObITh
BO3MOXHO 060/1ee BbICOKOM, BO BCAKOM
cnyyae He xyxe 5% W3mepb HOMUHasIbI
HECKOJ/IbKMX Pe3nCTOpOB U KOHAEHCATOpPOB
ONA KaK[oro nofauanasoHa U oTbepu Te
UT HUX, KOTOpPble MMEIOT HauMeHbLUve OT
K TOHEHWs OT HOMWHAJIOB.

eHepaTop Mpubopa HUKaKo Hanagku
He TpebyeT. A uTOo6bI ybeanTbes, paboTaeT
JIN OH, JOCTaTOYHO MOAK/IHOYNTBL K €r0 Bbl-
X0y, Hanpumep, napanfiefibHo Peoxopay,
TenedoHbI-B HUX YC/bIWWLbL 3BYK Cpea-
Heli TOHa/IbHOCTW. [eHepaTop MOXET He
paboTaTb TO/IbKO M3-3a OLUMOOK B MOHTa-
e WM HerofHoCTU Kakux-TO Aeianeid.
EAVHCTBEHHO, 4YTO Tebe, BO3MOXHO, Npu-
[leTca caenatb  3TO NoA06paTh XKenaemblli
TOH 3BYKa NnyTemM MoA6opa eMKOCTW KOH-
feHcatopos C1 un C2 mynbTMBMGpaTOpA.
A BOT C rpagyvpoBKoii LKanbl Tebe npu-
[letcsa MoBO3UTbCA TMOPSAA0YHO Befp OT
TOr0, HACKO/bKO TOYHO Thbl €6 pasmMeTuLLb,
3aBUCAT W pe3ynbTaTbl Oyaylwmx mnsmepe-
HUU.

Lllkana peoxopaa o0LlWas An1s BCEX BU-
[OB UM3MepeHun 3HauuT, rpagyvpoBatb
(pa3Meuyatb) ee MOXHO TOJIbKO AJ151 O4HOr0
nojamanasoHa nsmepeHuid. [enatb aTo Ue

5 Ci C3 VI P3 RLTLCZ SBI

S2PSR8 RT /7 VS

Puc. 284. KoHcTpyKums npubopa

HecoobpasHee ATA nogamanasoHa Ccomnpo-
TmBneHnii 10 Om-1 kOm mnm 1-100 kOm.
W BOT moyemy: BO-NepBbIX, PE3NUCTOPbI Ta-
KMX COMPOTWB/IEHWIA Hanbonee XOAOBbIe,
a BO-BTOpPbIX, K pe3uctopam Boo6LLe npu
KOHCTPYVpOBaHUY annapatypbl Npefbsas-
NA0TCA O0Nee XeCTKue TpPeboBaHWA, Yem
K nogasnsatoliemMy 60MbLUMHCTBY KOHAEH-
CaTopoB TOW >ke annapaTypbl.

XopoLwuo, ecnv 415 rpagyvpoBKy LLKanbl
Tbl UCMONb3YeLIb TaK HasblBaeMblli Mara-
3MH  COMPOTWUBAEHU - HABOP  STAIOHHBIX
PE3NCTOPOB, U3rOTOB/EHHbLIX U3  BbICO-
KOOMHOW NpoBONOKK. OH, BO3MOXHO, eCTb
M B (M3MYECKOM KabvHeTe TBOEl LUKO/bI.
Ho MOXHO BOCMONb30BaThCA W Habopom
Pe3nCTOpOB COOTBETCTBYIOLLEr0 HOMMHA-
Nna. Ho 0653aTeNbHO C AOMYCKOM O FK/I0He-
HUA OT WX HOMMHANOB He 6onee 5%.

[Jenain aTo Tak. CHadvana, Yyc'aHOBHB
nepekntoyatens S2 Ha BblGpaHHbI Noa-
[ManasoH M3MepeHWi. NOAK/IOUM - 33KU-
MaM RX pesucTop Takoro >ke HOMWHana,
Kak © 006pasyoBbIi  Pe3ncTop 3TOro
noafmanasoHa. Ans nogavanasoHa
1 100 kOM 3TO pe3ncTop COMpoTUBIIE-
Hvem 10 kOm (R8), a ond nopavanasoHa
100m 1 kOm 100 Om (R9i. Mosopauu-
Bas PY4YKy peoxopay B 00e CTOPOHbI, A0-
6eiicd MMHUMAaIBHOTO 3BYKa B Te T(POHax



M MPOTMB «HOCKKa» PYYKU CAENain oTMeT-
Ky Ha gyre 6yayuiei Wkaibl. 3TO 0TMETKa
MHOXWTENss  <«Xx 1,0», COOTBETCTBYOLLASA
0N Hawero rnpumepa  COMpOTUBNEHUIO
10 kKOm (1,0 x 10 kKOm = 10 KOmM). OHa
[O/HKHa HaxoauTbCA B CepefuHe [Oyru
LWKanbl U OeNUTb €e Ha [Be paBHble YacTu.
Mocne 3TOro MoAkn4anm K 3akumam Rx
[pyrue pesncTopbl ybblBaloWmMX WK, Ha-
000pOT,  YBENIMUMBAKOLUMXCA HOMUHAI0B
N fenaii Ha LiKaie COOTBETCTBYHLME OT-
MeTK/ B KoHeuHOM uTore y Tebs nony-
YynUTCA MPUYMEPHO Takas >Xe LWKana, Kak
n306paxXeHHas Ha puc. 283.

TPAH3VCTOPHbI/ BO/IbTMETP
MOCTOAHHOIO TOKA

B onucaHusix KOHCTPYKUMIA, My6anKyembIx
B PafMOTEXHNYECKON NuTepaType, 06bIYHO
YKa3bIBalOT OTHOCUTENIbHOE BXO[HOE CO-
NPOTUBNEHNE BOMbTMETPA MOCTOSAHHOIO
TOKa, KOTOPbIM W3MepPeHbl HaMpsXeHNs
B LlensxX KOHCTpyKuuu [lenan ato u f, pac-
CKasblBas O PEKOMEHAYeMbIX YCUIUTENSX,
npreMHmkax. CnydaiiHo nm 310? Het! lMo-
TOMY YTO HanpsXeHUs B LensxX KOHCTPYK-
LMW, U3MEPEHHbIE BO/IbTMETPOM C ApPYTUM
BXOAHbIM COMPOTUB/IEHNEM, MOTYT ObITb
MHbIMU. OBBACHAETCSA 3TO TEM, UTO BOJbT-
METP CBOVM BXOAHbIM (BHYTPEHHWUM) CO-
MPOTMB/IEHNEM LUYHTUPYET U3MepseMyto
Luens U Tem camMbiM W3MeHSeT TOK U Ha-
NpsbKeHVe B Heli YeM MeHblLUe ero BXog-
HOe COMPOTUB/IEHNE, TEM OH CU/bHEE LUYH-
TUPYET WU3MEPSEMBIA Y4acTOK Lenu, TeM
60/bLUe MOrpewwHocTb B pesynbratax us-
MepeHus.

OTHoCHTE/IbHOE BXOAHOE COMNpOTUBE-
HWe BO/IbTMETPA MOCTOSAHHOTO TOKa KOM-
6VMHMPOBAHHOIrO Mpubopa, O KOTOPOM
1 pacckasas B BocbMoii becege, 10 kKOm/B.
OHO [0CTaTOYHO BLICOKOE M BO MHOIMMX
C/lyyasiXx BHOCUT He3HauuTeNbHble MorpeLu-
HOCTU B Wu3MepeHWUs [lofyepkuBato- BO
MHOMMX, HO He BO BCex B Tex e cnyyasx,
KOrja wusmepsiemMas Lenb BbICOKOOMHaS,
MOrpeLHOCTb U3MepPeHNs CTAHOBUTCA OLLY-
TUMOI TakuMm BOSILTMETPOM YXKE HeJlb-
39 [OCTATOYHO TOYHO W3MEPUTb, Hanpu-
Mep, HanpsbkeHVe HenocpeacTBeHHO Ha bGa-
3¢ UM Ha KOJI/IEKTOPe TpaH3NCTopa, ecnm
Harpy3o4Hblii pesucTop B ero uenu obna-
[aeT 6onblnM compoTuBrieHneM. W cos-
CEM HeNb3s M3MepPUrb Hamnps>KeHue cMeLLle-
HWS Ha 3aTBOpE MOJIEBOr0 TPaH3UCTOPa,
BXO[JHOE COMNPOTMB/IEHWE KOTOPOro BO
MHOI0 pa3 60/ibllie BXOAHOrO COMpoTUB/Ie-
HVSA BOSIbTMETpA.

19’

A ecnm B KOMOGVMHWMPOBAHHOM U3Mepu-
Te/fIbHOM npubope ByeT UCcnonbL3oBaH MU-
KpoamnepmMeTp Ha 6onblnii ToK 1n, Yem
100 mkA? Hanpumep, Ha ToK 500 MKA?
B 3Tom cryyae OTHOCWUTE/IbHOE BXOLHOE
COMpOTKBNEHNE BONbTMETPA YMEHbLUUTCA
B0 2 KOM/B. V3MepsaTb UM HanpsxeHus
B LenAX TBOMX KOHCTPYKUWIA elue MOXHO,
HO MOrpeLiHOCTN M3MepeHnii byayT 60/1b-
we. VI HaobopoT, OTHOCUTENbHOE BXOAHOE
COMPOTUB/IEHME MOXHO YBE/IMUUTL BABOE,
fo 20 kOM/B, ecnum Ans Hero Mcnosb30-
BaTb MUKpOamnepmeTp Ha TOK 50 MKA.
Ho TakoM MuKpoamrepmeTp, Aa eLle
c 6onblUON LWKanoi, Tebe, BEPOATHO, Me
yfAacTcs Joctarhb.

EcTb, 0gHako, Apyroi nyTb 3HauMTE/b-
HOro YBE/IMYEHUS BXOAHOIO COMpPOTWBIe-
HVS BO/MIbTMETpa-BBELEHME B HEK TpaH-
3ucTopoB. B cBA3M C atum npepnarato
ONbIT, KOTOPbIV MNOMOXET Tebe pas3obpaTsb-
cA B MpuHUMNE paboTbl Takoro npuoopa.

MpyHUMNUabHas  CXemMa  OMbITHOrO
BO/bTMETPA U306paxkeHa Ha puc. 285. 3ro,
Kak 1 B nameputenie RCL, n3MepuTeNbHeIi
MOCT, B AMaroHajilb KOTOPOro BK/IHOYEH
Mukpoamnepmetrp PA. T[lneun mocrta
06pasytoT, Y4aCcTOK 3IMUTTEP-KONIEKTOP
TpaH3uctopa V, pesuctop R1 u y4acTku
a n 6 nepemeHHoro pesunctopa R2. Moct
nutaet anemeHT G HanpsxeHvem 15B
(332, 316). W3mepsieMoe MNOCTOSHHOE Ha-
NpsHKeHUE MOAAETCS HA AMUTTEPHbIN Mnepe-
X0f, TpaH3ucTopa 4epe3 BXOAHble THe3ja
X1l n X2 n gobaBouHbiin pesnctop Rfl, ra-
CALLMIA 130bITOYHOE M3MEPSEMOe Harpske-
Hue. MukpoamnepmeTp PA, asastowmiica
MHAMKATOpOM 6GanaHca MOCTa, MOXeT
6bITb Ha TOK 300-500 MKA © paxe
6onble. TpaH3MCTOP-C KO3(ULMEHTOM
b213 =50 —60. ConpoTueneHne [O6aBOY-
Horo pesuctopa Rfl 3aBucut ot ucnosb-
3yemMoro MuKpoammnepmeTpa v onpeaenser
B OCHOBHOM BXO[HOE COMPOTUBNEHME
BosibTMeTpa OHO [JO/MKHO 6bITb HE MeHee
30-50 kOm

MI39-MN42

Puc 285 Omnbithblil BONETME™D
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Puc. 286. TpaH3UCTOPHbIA BO/IbTMETP MOCTOSIH-
HOro Toka

Osmkok  pesuctopa R2  ycraHoswu
B BepxHee (MO CXeMe) MonoXKeHue. 3aTem
3aMKHM HaKOpPOTKO BXoAaHble rHesga Xl
N X2, BKNHOUM NMUTaHne 1 pesnuctopom R2,
Me[/IeHHO Bpallas ero Oocb, YCTaHOBYU
CTPe/IKy MWKpoaMnepmeTpa Ha Hy/feByto
OTMETKY LUKa/bl. Yepe3 3 -5 MUH, Heobxo-
OUMbIX 0719 Mporpesa TpaH3ucTopa, no-
BTOPU KOPPEKTUPOBKY HYNSA BOMbTMETPA.
Mocne aToro pasoMKHU BXOAHbIE 3aXKMMBbl,
nofali Ha HWX MOCTOSHHOE HanpsXXeHue
1 B, Hanpumep YacTb HanpsHKeEHWS O4HOrO
anemMeHTa 332 (4epe3 OenUTeNb Hanpsdke-
HUS), 1 NOLO0POM A06aBOYHOIrO PesncTo-
pa Vg nobeiics OTK/IOHEHWS CTPESTKN MHAN-
KaTopa A0 KOHEYHOW OTMETKM LUKasbl.
370 byLeT cooTBeTCTBOBaTh 1 B n3Mmepse-
MOTO HanpsXeHms.

KakoBo BX0OZHOE COMPOTUBNEHME TaKOoro
BO/IbTMETPA? Bo MHoro pas (mpuvmepHo
B UMCNEHHOe 3HayeHVe Ko3pduumeHTa
b213 ucnonb3yemoro TpaH3ucTopa) 60/b-
LLle BXO4HOrO COMPOTUBMEHUSA BOIbTMETPA
KOMOVHMPOBaHHOTO npubopa.

KakoB mpuHUMN AeACTBMA Takoro BO-
nbTMeTpa? Ero TpaH3MCTOP BbIMOMHAET
(DYHKUMIO YCUNNTENA TOKa U, KPOMe TOro,
ABNAETCA 3MIEMEHTOM U3MEPUTENIbHOrO MO-
cTa MOCTOSIHHOrO TOKa. [lepes w3mepe-
HMEeM MOCT 6bln cbalaHCUPOBaH - ABUXOK
pesncTopa YCTaHOB/EH B MOJIOXKEHWe, MNPy
KOTOPOM HarpsKeHne Ha MUKpoamnepme-
TPe W TOK Yepe3 Hero pasHbl Hynmo. Ho
BOT Ha BXOfHble THe3ja BOMLTMETPA,
a 3HauAT, U Ha SMUTTEPHbIA Mepexos
TpaH3ucTopa Tbl, cob6a0Aas NONSAPHOCTD,
rnogan M3MepseMoe MOCTOSAHHOe HanpsKe-
Hue. KonneKTopHbI TOK OT 3TOr0 yBenu-
YymBaeTcs, COMPOTUBIIEHWE YyacTKa 3MUT-
Tep-KO/eKTOP YMEHbLLAETCH, B Pe3y/b-
TaTe Yyero GanaHC MOCTa HapyLuaeTcH,
N Yepe3 MUKPOaMrepmeTp TeYeT TOK, Mpo-
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MOPLMOHANbHBIV  HAMPSXXEHWIO, NOAaHHO-
MYy Ha BXOf, BO/IbTMETpa.

Takum npubopom, a OH, pasymeercs,
MOXET ObITb  MHOIOMpPeAesibHbIM,  YXKe
MOXHO M0/1b30BaThCA KaK BbICOKOOMHbIM
BONbTMETPOM. OfHaKO ero BCe e Hajo
paccMaTpuBaTh Kak OMbITHLIA M3MepUTe/b
HanpsiXXeHus.

[ns TBoeli m3mepuTenbHOl nabopaTo-
pUA  PEKOMEHAYHO MOCTPOUTL  TpaH3u-
CTOPHbI BO/ILTMETP MO CXeMe, MOKa3aH-
HOM Ha puc. 286,a. OH NATMNPESENbHbIN
W paccuuTaH [Ans M3MEpeHWUid B Lensx
TPaH3UCTOPHOM anmnapaTypbl, rae Hanps-
XEHWS B 6O/bLUMHCTBE C/ly4YaeB He MpeBbl-
warT 20-30 B. Tneun n3meputesisHOro
MOCTa Takoro npubopa 06pasyroT y4acTKu
3MUTTEP—KO/INIEKTOP  TpaH3ucTopos VI
n V2, pesuctop R9 ¢ BepxHeii (N0 Cxeme)
OT [BWKKa 4aCTbHO MOACTPOEYHOro pesu-
ctopa R10 u pesnctop R11 ¢ HWXHel
yacTtbto pe3suctopa R10. B ogHy pawmaro-
Ha/b MOCTa (MeX4y aMUTTepamm TpaH3u-
CTOPOB) BK/IOYEH MUKpoamnepmeTp PAL,
B ApYryto (Mexay Ko/nnekTopamy TpaH3u-
CTOPOB M [BWXKKOM MOLCTPOEYHOro pesu-
ctopa R10)-hctodhhk nuTaHua  G1.
UT06b! WKasia BONbTMETPa Oblia pasBHO-
MEPHOi1, Ha 6a3bl TPAH3MCTOPOB Yepe3 pe-
suctopbl R6 R8 nopatotca  oTpuua-
TeflbHble HanpsKeHWs CMELLEHWs, OTKPbI-
BatoLiMe o6a TpaH3ucTopa.

Vi3mepuTenbHbIi  MOCT — 6anaHcupyioT,
pe3sucTopom R10 (Mpu 3aMKHYTbIX MeXay



coboii 6asax TPaH3UCTOPOB), YpaBHMBaS
MM KOJJIEKTOPHOE TOKW TPaH3MCTOpPOB,
N pesuctopoMm R7, ycTaHas/nvBas UM CO-
OTBETCTBYIOLLME TOKM 6a3, HECKO/bKO pas-
NINYAOLLMECS MEXAY COOOI n3-3a HemgeH-
TUYHOCTW MapaMeTpOB TPaH3MCTOPOB.

N3vepsemoe HanpskeHVWe nogaeTcd Ha
6a3bl TPAH3MCTOPOB Yepe3 OAWH U3 fo6a-
BOYHbIX pe3ucTopoB R1-R5. lMpun 3tom
TpaH3uctop VI, 6asa KOTOpPOro OKasbl-
BaeTCA MO OTpuUUATENbHbIM  Harpsxe-
HUeM, elle BO/bLUe OTKPbIBAETCH, a TpaH-
3uctop V2, 6a3a KOTOPOr0 OKasbIBAeTCs
Mof MOMOXKUTENbHBIM HaMpsXeHWeM, Ha-
060poT, 3aKpbiBaeTca. B pesynbTate co-
MPOTUB/IEHNE YYaCTKa 3SMUTTEP-KOJ/IEK-
TOp TpaH3ucTtopa VI ymeHbLuaeTcs, TpaH-
3uctopa V2-yBenmumBaeTcs, oTyero 6a-
NAHC MOCTa HapyllaeTcd M 4Yepes Mu-
Kpoamnepmetrp PAl TeueT TOK, npo-
MOPLMOHASbHBIA M3MEepPAEMOMY  HanpsdKe-
HUIO.

[na BonbTMeTpa nog6epu TpaH3UCTOpPbI
C KO3(huumeHTOM nepefayun Toka b213
0K0/10 50 ¥ N0 BO3MOXKHOCTW C MasibIMU,
a rnasHoe, O6AM3KMMU MO  3HAYEHUIO
006paTHbIMKU TOKaMn lk6o- Yem MeHbLle
3TN TOKM W pasHULUA MeXay HUMW, Tem
cTabunbHee 6ygeT pabotatb npubop.

KOHCTPYKUMS BONbTMETPA MOXET ObITb
TakoW, kak Ha puc. 286,6. Mwukpoamnep-
MeTp, BKYaTeNlb nNuTaHma S1, aneMeHT
G1 (332), noacTpoeyHblii pesuctop R10
N BxogHble rHe3ga XI — X6 ycTaHOB/eHbI
Ha reTMHaKcOBOI MaHenu, pasMepbl KOTO-
poit onpefenaoTcA B OCHOBHOM rabaputa-
MU MUKpoamnepmeTpa (B BONbTMETPE MO
puc. 286,6 MCNONb30BaH MUKpoammep-
MeTp M592). OcTa/lbHble AeTai CMOHTU-
pOBaHbl Ha APYrOi reTMHaKCOBOW NaHenu,
KOTOpas 3aKpersieHa HerocpesiCcTBEHHO Ha
3KMMax MuKpoamnepmeTtpa. OnopHbIMK
MOHT@XKHbIMW TOYKaMK 3TVX AeTanell Mo-
ryT ObITb MYCTOTE/NblE 3aKMENKU WUAN OT-
peskn 006JTy)XEHHOro MeAHOro nposoja
TonwmHoi  1-1,5 MM,  3amnpeccoBaHHble
B OTBEpCTWSA B NaHenn. [And coefuHeHus
MUKpoamrnepmeTpa ¢ feTanamu npubopa
MOJ raiku, HaBUHYEHHbIE Ha €ro LUMWIIbKM-
32KMMbI, TMOL/IOKEHbI MOHTAaXHbIE  Je-
MecTKu.

Ponb nopacTpoeyHbix pesucTopos R7
1N R10 MOryT BbINOMHATL NMEpeMeHHbIe pe-
3UCTOPbI TaKWX >Xe UAN 61IM3KUX HOMWHA-
nos. ConpoTtmeneHus pesmctopos R6 n R8
MOryT 6bITb OT 15 0 30 KOM, pesncTopos
R9 n RII-oT 220 go 510 Owm.

3aKOHUYMB MOHT&X BO/JILTMETPA, CBEPb
ero C MPUHUMMNUAILHON CXEMOW-HET Nin
OWNBOK? [BWXKM MOACTPOEYHbIX pe3u-

CTOPOB MOCTaBb B CpefiHee MosoXeHue OT-
HOCUTENIbHO KpailHUX BbIBOLOB. Bkntoum
nuTaHWe-cTpenka MMKpoamnepmeTpa TyT
e OTKNOHUTCA OT HyNs, ObITb MOXeT, Aa-
XXe B MNPOTUBOMOMIOXHYIO CTOPOHY. Meg-
JIEHHO BpaLas ocb pesuctopa R7, ycraHo-
BU CTPE/NKy Ha HyneBylo OTMETKY LUKasbl.
3aTtem NpOoBO/IOYHOW MepeMbl4KON CoeanHM
BPEMEHHO MeXzay c060i 6a3bl TPaH3UCTO-
POB ¥ AOMNOMHWUTENbHO cbanaHcupyii MOCT
pesuctopom R10. W Tak HECKONbKO pas,
MoKa CTpesika MMKpoammnepmeTpa nepecTa-
HeT pearvpoBaTtb Ha CoeauHeHne 6a3 TpaH-
31CTOPOB.

Mocne aToro npucTynai K NoAroHke Ao-
6aBOYHbIX PE3NCTOPOB MpPefenioB n3mepe-
HWiA. [enaii 3TO TOYHO TaK e, Kak npu
HanaXvBaHUM  BOJIbTMETPA KOMOWHMPO-
BaHHOro M3MepuTeNibHOro npuoéopa.

Ha cxeme BO/IbTMETpPa COMPOTUBNEHUSA
[06aBOYHbIX pe3ncTopoB R1-R5 ykasaHbl
NMPUMEHUTENBHO K MUKPOamrepmeTpy Ha
TOK 1n =200 MKA 1 TpaH3ucTOpam Co CTa-
TUYECKUM KO3((IULIMEHTOM Mepefayn Toka
okono 50. [ina MmukpoamnepmeTpa n TpaH-
31CTOPOB C APYrUMK MapameTpamu conpo-
TUBNEHNS J0OABOYHBIX Pe3NCTOPOB OyayT
MHbIMW. B Takom cnydae LenecoobpasHo
CHayasnia nogobpaTb [06aBOuYHLIN  pe3n-
cTop R2 npegena namepeHunii 1 B, a 3aTem
Mo HeEMY paccyuTaTb  COMPOTMBIIEHMSA
OCTa/lbHbIX [06aBOYHbIX Pe3ncTopoB. Tak,
Hanpvmep, ecnv ConpoTMBeHNe [06aBoY-
HOro pesucTopa 3TOro npefena oKasasnochb
50 KOM (MpYMepHO COOTBETCTBYET MWU-
KpoamnepMeTpy Ha ToK 1n =400 MKA), To
ans npegena 3 B [o6aBOYHbIN  pe3ncTop
R3 po/mkeH GbITb CONPOTUBIEHWEM OKO/O
150 kOm, pnsa  npegena 0,3 B-okono
15 KOM. OKOHuaTenbHO noadupali pesu-
CTOpPbl  OMbITHLIM MyTeM, KOHTPO/MpyA
06pasLoBbiM  NPUMOOPOM  HaMpsKEHUS,
nofasaemMble Ha BXO[ BONbTMETPA.

MOXHO N1 BbIGpPaTb WHbIE Mpegens! 13-
MepeHnii? KOoHeYHO, U MPOAUKTOBaTb WX
MOXeT oumMppoBaHHas LIKara MWUKpoaMm-
nepmetpa. Tak, HanpumMep, ecim MUKpoam-
nepmetp Ha TOK 1n =500 MKA, npegenbl
nsvepeHnii moryt 6eitb 0,5, 1; 5; 10
n 50 B nnmn 0,5; 2,5; 10 n 50 B.

Monb3yacb TPaH3WCTOPHLIM  BOSbTMeE-
TPOM, MOMHIO: HauYMHaTb M3MEPEHNs Hamo
cnycta 5-6 MUH Mocne BKNHOYEHUA NUTa-
HUA. 3a 37O Bpems CTabuIMsmpyeTcs Te-
M/IOBOA pexvMm paboTbl TPaH3UCTOPOB
N CTpeska npubopa ycTaHaB/NMBaeTCA Ha
HyNneByl0 OTMETKY LWKanbl. Bpemsa ot
BPEMEHW HafO MOACTPOEYHLIM Pe3ncTo-
pom R10 KOppeKTUpoBaTb Hy/b BOJbTME-
Tpa.
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Kak yacTo npugerca 3ameHsITb 3/IeMeHT
nUTaHus CBeXMM? TOK, NoTpebsemblii BO-
NIbTMETPOM, He npesBbiwaer 3-5 MA. 310
3HAYUT, YTO 3/1eMeHT paboTaeT MoYTK BXO-
NIOCTYIO Y MOXET CMY>KUTb He MeHee rofa.

YACTOTOMEP

PagmontobuTento npuxoauTcs UMEeTb Aeno
W C W3MEPEHMEM YacTOTbl MepeMeHHbIX
¥ NyNbCUPYIOLWMX TOKOB. YacToTomep Mo-
XEeT 6bITb BecbMa MOMEe3HbIM MPUOOPOM,
HanpvmMep Npy rpagyvpoBke LUKasbl N3Me-
PUTENIBHOFO reHepaTopa, MpW HacTpoiike
3/1EKTPOMY3bIKa/IbHbIX MHCTPYMEHTOB, ar-
napatypbl  TeneynpasneHWs MOZENsMU.
MoaToMy Tako npubop >KenaTenbHO
NUMETb B TBOEI M3MEpUTE/bHOI NnabopaTo-
um.

P Pagmontobutenn 06bIYHO MO/b3YHITCA
KOHJEeHCaTOPHbIMKM  YacToToMepamu. Tak
3TW Npubopbl Ha3bIBAKOT MOTOMY, YTO WX
[eiCTBME OCHOBAHO Ha M3MepeHWUM cpefHe-
ro 3HaYeHWs TOKa 3apSLKM UMW Paspasku
06pas3LL0BOro KOHAeHcaTopa, nepesapsxae-
MOr0 OT UCTOYHWMKA HAMPSHKEHWUS MepeMeH-
HOro WW My/NbCUPYIOLLErO TOKA.

UT06bl pasobpaTbcsa B 3TOM BOMPOCE,
npoBseay TakoW onbIT. CoeauHU NO Cxeme
Ha puc. 287 6aTapeto 3336/1 (GB), 6y-
MaXXHbIi 06pa3LoBbI KoHAeHcaTop CO6p
eMKocTbio 0,5-1 MK®P, MUKpoamnepMeTp
PA Ha 1ok 100-300 MKA, Hanpumep Mu-
KpoamnepmeTp KOMOUHMPOBAHHOIO M3Me-
puTENbHOTO NpUGopa UNK TPaH3UCTOPHO-
ro BO/IbTMETPA, U KHOMOUHbIW Mepek/oYa-
Tenb S tmna KM1-1. TMocnegosatenbHO
C MMKpPOaMMEPMETPOM BK/OUM OFpaHUyu-
TenbHbI pesucTop Rorp, conpoTuBieHue

Puc. 287. OnbIT, UNNKOCTPUPYHOLLMIA NPUHLAN
paboTbl KOHAEHCATOPHOro 4YacTtoTomepa
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KOTOpOro paccumTain no gopmyne ROrp=
= n6/1n, rage U6-HanbosbLlee Harpshxe-
HWii GaTapen, UCMONbL3yeMO ANnA OMbITa;
11-TOK TMONHOIO OTK/IOHEHWUS  CTPEeNKu
MUKpOamrnepmeTpa.

KHONouHbIi nepekntoyvatens S NOAKM0-
UM TaK, YTOObl ero KOHTaKTbl HaXo4WIUChL
B MOMIOXXEHUW, MOKa3aHHOM Ha cxeMe. Tpu
3TOM KOHEHCaTop MrHOBEHHO 3apsauTca
[0 HanpskeHus 6atapen. Hamu KHOMKy,
YTOGbl 3apSHKEHHbIA  KOHAEHCATOp nepe-
KM0UYMTb Ha MUKpoamnepmetp. CTpeska
npuéopa OTKNOHWTCA BMNPaBo, (UKCMpyS
TOK paspsafKyM KOHAeHcaTopa U TyT e
BEPHETCH Ha HyneByl OTMETKy. [locTa-
pancs PUTMUYHO U BO3MOXKHO Yalle HaXu-
MaTb W OTMYCKaTb KHOMKY Mepeksoyare-
na. C Takoil e 4acTOTOW KOHZeHcaTop
OyneT 3apskatbcs OT GaTapenm U pasps-
XaTbca uepe3 npubop. Yem 6osnblie Ya-
CTOTa 3TUX MEpekioYeHUA, TeM MeHbLLe
byneT konebaTtbcA CTpenka npubopa, no-
Ka3blBas CpefHee 3HauYeHWe TOKa Yepe3 He-
ro (Ha rpadwike B HWKHeW Yactu puc. 287
cpefHee 3HayeHue Toka 1cp). Mpu Tom e
06pa3L0oBOM KOHAEHcaTope C MOBbILLe-
HWEM 4acTOTbl MepPeKNYeHniA Npnbop 6Gy-
[eT (hMKCUpoBaThb BCE BO3PacTatoLLMiA TOK.
Takum 06pa3oM, No OTKIOHEHUIO CTPEsKU
MOXHO CYAWTb O 4acTOTe WUMMYNbLCOB TO-
Ka, MoJaBaemMbIX Ha npuoop.

MpyHUMNUanbHasa cxemMa 4acTOTOMEpa,
KOTOpbI A Npeffarato 4ns TBOeli n3Mepu-
TenbHOM nabopaTopuu, npuBedeHa Ha
puc. 288. B npubope pnABa TpaH3uUcTopa
C HernocpeACTBEHHOM CBA3biO, KOTOPbIE pa-
60TaloT B pexume nepekntoyeHns. Kox-
feHcaTopbl C2-C4 o6pasuoBble. C KOH-
feHcatopom C2 npmbopoM MOXHO M3Me-
PATb YacTOTy MepeMeHHOro Wau Mysbeu-
PYIOLLEro TOKa, MoJaBaeMoro Ha BXOAHble
rHesga X1 n X2, npumepHo ot 20 go
200 'u, ¢ koHgeHcaTopom C3-oT1 200 go
2000 Ny n ¢ koHgeHcatopom C4-oT 2 fo
20 kl'y. Takum o6pa3om, BeCb AManasoH
4acToT, M3MepsieMblii MprMbopoMm, cocTas-
nset 20 M'y-20 Kl'Y, T.e. rnepekpbiBaeT
BeCb [Marna3oH 3BYKOBbIX KonebaHun. Han-
MeHbLLee n3mepsemoe HanpskeHve
0,2-0,25 B, Haunb6obLIee-3 B.

B ncxogHom coctosiHum TpaHsucTtop V3
3aKpPbIT, TaK KakK Ha ero 6a3y nogaercs He-
[lOCTaTOYHOE /1 ero OTKPbIBaHMA Hanps-
YKeHue, a TpaH3ucTop V4, ecTeCcTBeHHO, OT-
KPbIT OTPULATE/IbHLIM HarpsHKeHWeM, Mo-
[aBaeMbIM Ha ero 6a3y C KosnnekTopa
TpaH3uctopa V3. B 310 Bpems nesas (no
cxeme) 0OKnagka 06pasLoBOro0 KOHAEHCa-
Topa C2 coefiMHeHa Yepe3 KOHTaKTbl nepe-
Knouyatend S1 v masioe CONpoTUBEHWE
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Puc. 288. lNMpuHUMNuanbHaa cxema 4vacToTomepa

OTKpbLITOro TpaH3uctopa V4 ¢ obuwnm 3a-
3eM/IEHHbIM MPOBOAHUKOM Lienu NUTaHUS;
TOK Yepe3 mukpoamnepmeTp PAL He nger.

Mpwn NepsoMm >ke OTpULATE/TbLHOM MOoNY-
nepuoge  nepemMeHHoro HanpsXXeHus,
MOAAHHOIO Ha BXOJ YacTOTOMepa, TPaH3u-
cTop V3 OTKpbIBaeTcs, a TpaH3ucTop V4,
.HaobopoT, 3akpbiBaeTcs. B 3710 Bpems
'06pa3sL0BbI KOHAEHCATOP MIHOBEHHO 3a-
psiXaeTcs uepe3  Mukpoamnepmetp PAL
M WYHTVUPYOWWIA ero pesuctop R6, anop
V6 1 pesuctop R5 [0 HanpsXXeHnsa UCTou-
HUKa NuUTaHUa. OLHOBPEMEHHO 3apsXaeT-
Cd W HakonuTeNbHbI KoHaeHcaTtop Cb.
Mpy NonoXuTenbHOM Mosynepuoge nsme-
pAeMOro HanpskeHus TpaHsucTop V3 3a-
KpblBaeTcs, a TpaH3nuCcTop V4 OTKpbIBaeT-
cs. Tenepb 06pa3LiOBbIfi KOHAEHCaToOp pas-
pSKaeTcs uepe3 Masioe COMPOTUBEHUE
OTKpbITOro TpaH3ucrtopa V4 n amnog V5.
KoHpgeHcaTop C5 paspskaeTcsa uepes Mu-
KpoamrnepmeTp, MOALepKmBas TOK, TeKy-
WA Yepe3 Hero npv 3apsigke 06pasLoBO-
ro_KoHAeHcaTopa.

Cnegytowmii  oTpuUaTeNbHbIA  nonymne-
puog CcHoBa OTKpbIBaeT TpaH3ucTop V3
M 3aKpbIBaeT TpaH3ucTop V4, a Mosioxu-
TeMbHbIA NOMYNepuoj MNepekntoyaeT  Ux
B WCXOAHOE COCTOSHME. 1 Tak npu Kax-
[OM nepvoje M3MepsemMoro nepeMeHHoro
HanpsbkeHus. [pu aTom TpaH3ucTop V4,
3aKpbIBasCb M OTKPbIBAACL, MO OTHOLLIE-
HUIO K 06pasLoBOMY KOHAEHCaTopy Bbl-
MONHSAET (DYHKUMIO 3NeKTPOHHOro nepe-
Kntoyatens. B pesynbTarte Yepes MUKpoOam-
nepmMeTp TeyeT CPedHWil TOK 3apagku
06pa3L0BOro KoHAeHcaTopa, MpOnopLmo-
HaNbHbI YacTOTe WM3MEPAEMOro MnepemeH-
HOro HarnpsXeHus.

MNMoacTpoeyHbiM pesncTopom R6
YCTaHaB/IMBAOT BEPXHIOW IpaHuLy uYa-
CTOTbI MoAguanasoHa.

KakoBa ponb anonos VI u V2, WyHTH-
pylowyx pesuctop R3 U 3IMUTTEPHbIN
nepexof TpaH3uctopa V3? OHW orpaHuyn-
BalOT HanpsbkeHve, NojaBaeMoe Ha MUT-
TepHbIl Nepexog TpaH3ucTopa V3, u rem
caMbIM MpefoTBpaWaloT ero  TernjaoBoi
npo6oii. 3TN ANOLbl KPeMHMEBbIE. A KpeM-
HUEeBble AMOAbI, KaK Tebe 13BECTHO, OTKPbI-
BAOTCA  NPU  MPAMOM  HanpskeHuu
0,6-0,7 B. Noka BXO4HOW CUTHaN He mpe-
BbILLIAET 3TO HArMpsHKEHWe, ANOAbI 3aKPbITbI
N MPaKTUYECKN HUKAKOrO BAUAHWUA Ha pa-
60Ty TpaH3McTOpa He OKa3sbiBaloT. Korga
e BXO[LHOe HarnpskeHue CTaHOBUTCS
6onbwe 0,6-0,7 B, AnMofbl OTKpbIBAKTCA
(VI-npu nonoxutenbHbIX, a V2-npH oT-
puuaTenbHbIX Monyrnepuoaax) v nogaep-
XWBaKOT Ha 6ase TpaH3WCTOpa Hanpske-
Hve, He npesbiwatowee 0,7-0,8 B.

Pesnctop R1 Ha Bxoge 4actoTomepa
npefoTBpaLlaeT NpoTeKaHne Yepes AMOAbI
VI n V2 onacHbiX Ans HUX 060MbLINX
TOKOB.

MuTaTb 4acTOTOMep MOXHO OT [BYX
6atapein 33361 nau, 4TO Nydwe, cTabum-
3MPOBaHHbIM HanpsXXeHWeM CeTeBoro 6/10-
Ka MnuTaHus.

TpaH31CcTopbl AO0MKHBbI ObITb CO CTaTU-
YECKUM  KO3(DMULMEHTOM Mepejayn ToKa
b213 He MmeHee 60-80 M C BO3MOXHO
MasibiM 06paTHbIM TOKOM KOJ/IIEKTOPHOrO
nepexoga lrbo- Ecnn cpegn mmerowmxcs
HM3KOYaCTOTHBIX He OKaXeTCH TPaH3nUCTo-
pOB C TakuMu rnapameTpaMu, TO WUCMOJb-
3yl ONns YacToTOMepa MajIOMOLLHbIE Bbl-
COKOYaCTOTHbIE P-N-p TPaH3UCTOPbI, Ha-
npumep, cepuin 1308, 1401, T1416.
Avogbl VI v V2 [omkHbl BbITb Kpem-
HMeBbIMK, Hanpumep cepuidi 0101, [102,
0104 (Kpome [220), a puopbl V5
n V6-nobble n3 cepun A9 nam 2. dnek-
Tponutuyeckme KoHgeHcatopsl C1 n C5
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tvna K50-3, K50-6 wnim K52-1. TMog-
CTPOEYHbIIi pe3ncTop R6 MOXeT 6bITb /tO-
6oro Tmna. MukpoamnepmeTp Ha TOK. Mo-
JIHOTO  OTK/NOHEHUs cTpenkn 50 wm
100 MkA.  lMepekntoyatens  S1-ogHo-
NNaTHbIA rafeTHoro Tuna, S2-Tymb6nep
nnn M2K.

LLikana nsmeputens 4actotomepa nnHein-
Has, 06LLaa 415 BCeX Tpex NofamanasoHoB.
MoaTomy eMKOCTM 06pa3sLOBbIX KOHAEHCa-
TopoB C2-C4 [0/MKHbI ObITh BO3MOXHO
60/ee TOYHBLIMW-OT 3TOr0 3aBUCUT TOU-
HOCTb MPOM3BOAMMBIX W3MepeHuii. OTo-
6paTb HEOOXOAVMble KOHAEHCATOPbl MOX-
HO C nomoubto n3meputens RCL.

MpenBapuTe/ibHO 4YacTOTOMEP CMOHTU-
Pyl 1 UcnbiTail Ha MakeTHOM naHenwn. W13
06pa3L0BbIX KOHAEHCATOPOB BK/IOUM MOKa
6e3 nepekntoyarens S1 TONbKO KOHAEHca-
Top C2. MNpoBepb MONSAPHOCTbL BK/IHOYEHUSA
BCEX 3/IEKTPONIUTUYECKUX KOHZEHCATOPOB,
OMO0B M MUKpoamrnepmeTpa. 3atem [Bu-
YKOK MOACTPOeYHOro pesucropa R6 ycta-
HOBW B KpaiHee HibkHee (M0 Cxeme) noso-
XeHwue, a pe3uctop R1 BpemMeHHO 3aMeHu
Lenoukoid 13 nocnefoBaTeNlbHO  Coefu-
HEHHbIX nepemMeHHoro pesucTopa
conpotusfieHnem 30-40 KOM M NOCTOSAH-
HOro cornpotusieHnem 4-5 kOm. Bksoun
NMUTaHWe M Ha BXOf 4yacToTOMepa nojai
nepemMeHHoe HanpsXeHne 3/1eKTPOOCBETH-
TEeNbHON CeTW, MOHVDKEHHOE TpaHchopma-
TOPOM /10 HECKO/bKMX BO/LT. MOXHO, Ha-
npuvep, Kak nNokasaHO Ha puc. 289,a,
MCNOMb30BaTh BTOPUYHYIO OBMOTKY CeTe-
BOro TpaHcopmaTopa 6110Ka MUTaHMA,
MOAKNOUMB K Heil MOTEHLMOMETPOM pery-
NIVIPOBOYHBIA NepemMeHHbIi  pe3nucTop Rp
N C ero MoMmOLLbIO perynupoBsatb Harps-
XEeHWe, NoJaBaeMoe Ha BXOJ 4acTOTOMeEpa.
Mof6opoM  COMPOTUBNEHWUS  BPEMEHHO
LenouYkM PEe3UCTOPOB HYXKHO [06UTbCA
YCTOWYMBOTO OTK/IOHEHWS CTPeNKu Mu-
KpoamrepmMeTpa Mpyv MUHWMASIbHOM Ha-
npsxkeHun (0,3 B) ria Bxofe 4yactoTO-
mepa.

lMocne 3Toro Ha BXOA 4acToTOMepa
nofjali OT TOro Xe perynMpoBOYHOro pesu-
CTOpa MepeMeHHOe HarpshkeHue, BbINpS-
M/IEHHOe [BYXMONYNepuoAHbIM BbINPAMU-

Yacmomo-
Mep

Tenem (puc. 289,6). B atom cnydyae yacTo-
Ta MynbCauuii Hanps>KeHWs Ha  BXOf4e
yactoTomepa 6yget 100 'y, T.e. COOTBET-
CTBYET YABOEHHOW 4acToTe MepeMeHHOro
HanpskeHWs cetu. Terepb CTpenka Mu-
KpoamnepmeTpa A0/HKHA OTKIOHUTLCS Ha
60/bLLUNIA Yroa, YeM NPV YacToTe Hanps-
Xenua 50 INu. JBMXOK NOACTPOEYHOro pe-
3uctopa R5 ycTaHOBY B TaKOe MONOXEHWe,
Mpy KOTOPOM CTpenka MUKpoamnepmeTpa
OKaXXeTCA HeMHOro fieBee  CepefyHbl
Wwkanbl. OTMeTKa, CeflaHHas Ha LuKase,
6ynetr cooTBeTcTBOBaTh 4Yactote 100 My,
a BcA Wwkana-vyactorte 200 Iy,

3aTem elle pa3 nofjain Ha BXog, 4acToTo-
Mepa MNepeMeHHOe HanpsXXeHwe C perynu-
POBOYHOIO pPe3ncTopa M OTMEeTb Ha Aayre
LUKa/Ibl MUKpOamepmeTpa MoJoXeHne ee
cTpenkn. OHO By[eT COOTBETCTBOBATL Ya-
ctote 50 'y. Takum o6pasom, y Tebs no-
nyyarca [Be WCXOAHble OTMeTKM, He Cuu-
Tas HyfeBOM U KOHEYHOW, MO KOTOpbIM
MOXHO NporpagyvpoBsartb LWKany nogaua-
nasoHa 20-200 I'y. OHa e 6yaeT u LiKa-
Nnoli [Byx Apyrux nogamanasoHoB. Hano
TO/IbKO NPW BK/IHOYEHUK 06pa3LL0BOrO KOH-
JeHcatopa C3 (0,01 MK®) pe3ynbTar m3me-
peHvs yMHOXaTb Ha 10, a npu BKIOYEHUU
06pa3LoBoro KOHJeHcaTopa C4
(1000 nd)-Ha 100. YT06bI 3HaTb, Ha Ka-
KOM rofjuanasoHe BK/HOYEH YacTOTOMep,
BO3/le Py4ku nepekntovatens S1 cpenav
MOMETKU « X 1», « X 10» 1 « X 100».

KOHCTpyKUMsA YacToToMepa 3aBUCUT OT
rabapuTtoB M TOro MOJIOXKEHUS MUKpPOaM-
nepmetpa (rOpU3OHTa/ILHOrO WNN BepTU-
Ka/lbHOTr0), NPU KOTOPOM OH [O/DKEH pa-
60TaTh, a B MpPUHLWMNE MOXET ObITb TakoW,
KaK Yy TPpaH3MCTOPHOro BOJILTMETPA MO-
CTOSIHHOTO TOKa. Ha nuueBoit naHenn 6y-
OyT MUKpPOaMnepMeTp, BXOAHble TrHe3ga,
rnepek/oyaresib NOALMANa3oHOB U BbIK/IIO-
yatenb NuTaHns. OCTasibHble AeTaIM MOX-
HO CMOHTMPOBATb Ha Mnare HebOMbLUNX
pasMepoB M YKPenuWTb ee Ha 3aXumax

MUKpOamnepMeTpa.
YTOUHUTL TPagyvpoBKY LUIKasbl, 0CO-
GEHHO  BEPXHIOK  FpaHMLy  4acToThl

(200 I''y), MOXKHO MO CUrHaNam reHeparopa
KonebaHuii 3BYKOBOI 4acToTbI.
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Puc. 289. Cxema nNpoBepKU U rpagyvpoBKN LLKasbl YacToToMepa
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N3MEPUTENBbHLIE TEHEPATOPbI
CNIT'HAJIOB 3BYKOBOU

YACTOTbI

MynbTUBMOPATOP, KOTOPbIA B BOCHMOWA
fecefe A pekOMeHZOBa/s MCNOMb30BaTb
B KauyecTBe WCTOYHWMKA CUTHA/I0B, reHepu-
pyeT KonebaHus, 6n1u3Kue Mo  gopme
K NPAMOYTO/bHbIM, U MHOXeCTBO rapMo-
HUK. OH XOpoL /INLUb Kak NPO6HUK U co-
BCEM HENPUrofeH ANS HaNakuWBaHWa ycu-
nuTeneid 34, annapaTypbl TeneynpasieHus
MOZLENAMU, MHOTUX 3NEKTPOHHbIX aBTOMa-
TOB, ANA KOTOPbIX BbIXOAHOW CUTHaNI W3-
MEpUTENbHbIX FeHepaTopoB AO/MKeH 6biTb
CUHYCOMAANbHBIM.

Pacckaxy 0 [ABYyX reHepaTopax: Ha OAHY
(hMKCMpoBaHHyt0  4vacToTy 1000y wm
C MaBHbIM W3MEHEHVEM YaCTOTbl BbIXOA-
HOro curHasia npumepHo ot 200 fo
3000 Ny, MepBblii K3 HKUX NpoOLLE, BTOPOW
cnoxHee. Ho 4To6bl cUrHasbl reHepaTopoB
OblMM  CUHYCOMAANbHON hOpMbI, A8 Ha-
CTPOVKU KX MOTPEOYeTCs 3MEKTPOHHO-NTY-
ueBoii ocumnnorpad.

CxeMy M3MepuTENbHOIO reHeparopa Ha
OAHY (DUKCMPOBAHHYIO 4acToTy Tbl BW-
anwb Ha puc. 290. Cam reHepaTtop npubo-
pa npeacTaBnseT coboii 06bIYHbIA OAHOKa-
CKafHbll ycunutenb mMa TpaHsuctope VI,
OXBAYEHHbIA MONOXMWTE/BbHOM 06paTHON
CBA3bIO.  HanpsikeHne  NOMOXWTENbHON
06paTHOI CBSI3M C Harpy3o4HOro pPesncTo-
pa R5 nogaetcs Ha 6a3y TpaH3aucTopa VI
uepes TPEX3BEHHYIO (ha30CABUraloLLYHO Lie-
MOYKY, COCTOALLYK W3 KOHAEHCATOPOB,
CI-C3, pesuctopos R1-R4 1 BXogHOro
COMPOTMBIIEHMA TpaH3UcTopa. B pesynbTa-
Te ycunuTenb BO36YXXAaeTCa 1 reHepupyet
aneKTpuYeckne KonebaHus, 4acToTa Ko-
TOPbIX OMNpefenseTcs [AaHHbIMU feTasei
(hasocaBuraroLLein Lenouku. Takve u3Me-
puUTeNbHble FEHEepaTopbl Ha3blBatOT reHe-
patopamu Tuna RC.
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Puc. 290. Cxema reHepatopa (UKCMPOBaHHOM
4acToThl

HanpsixxeHne cMelleHUs, 06ecreymBato-

lee TPaH3UCTOPY Pexum  reHepauuu,
nofaetcs Ha ero 6asy c genutens R3, R4.
Mogbopom pesuctopa R3, BxogsLlero

B 9TOT JeNnUTeNb HanpskeHus, So6MBatoT-
CA CMHYCOMZANbHON (hOPMbl  BbIXOAHOIO
Hanps>KeHWs reHeparopa.

C pesuctopa R5 curHan reHeparopa rno-
CTynaeT Ha BXO[ BTOPOro Kackafa, TpaH-
3uctop V2 KOTOPOro BK/IHOYEH 3MUT-
TEPHbLIM MOBTOPUTENEM, & C [BMXKKA €ro
Harpy3ouHoro pesuctopa R7-uepe3 KoH-
fJeHcatop C5 Ha BXopf MpoBepsemMoro um
Hanaxueaemoro ycunutens 34. T[lepe-
MEHHBIM Pe3ncTopoM R7 HanpsiXeHue Bbl-
XO[HOrO CWUrHasma reHepaTopa MOXHO
njaBHO perynnmposarb OT Hyna o 2,5-3 B.
B npvHUMMe BTOPOro Kackafa MOXET He
6bITb. HarpysouHblii pe3ucTop MOXHO 3a-
MEHUTb MepeMeHHbIM PE3NCTOPOM TaKOoro
e HOMMWHana W C ero [BWXKKa CHMMATb
CUrHan reHeparopa. Ho torga B 3aBucu-
MOCTW OT BXOAHOIO COMPOTUB/IEHWS HaMa-
XXMBAEMOro YCWNWUTens, KOTopoe 6yget
LUYHTMPOBATb CpPaBHUTENbHO BbICO-
KOOMHbIIi BbIXOZ reHepaTopa, HanpsKeHue
M YacToTa CurHaia reHepatopa 6yayT He-
CKOJIbKO U3MEHATLCA. SMUTTEPHBLIW MOBTO-
puTeNb C ero HU3KOOMHBIM BbIXOLOM WC-
K/0YaeT 3TW Hexkenarte/fibHble W3MEeHeHus.

KOHCTpyKUumMs reHepatopa npou3BOSib-
Has. BakHO b, 4TOOLI OHa 6blna He
rpoMO34KON, 1 yaobHoi B paboTe. XKena-
TeNbHO, 4YTOObI 3a3eM/IEHHbIA MPOBOAHUK
BbIX0Za reHepartopa b1 C 32KMMOM TUMa
«KpPOKOAW». [MnUTaTb reHepaTtop MOXHO
oT Ntoboin Gatapen ¢ HanpskeHwem 9 B
nWnn ceTeBoro 6noka nutaHusa. [oTpe6-
NISIEMbIA TOK He MpeBbIWaeT 5 MA.

Ecrnv peTann npepsapuTenisHO MpoBe-
PeHbl 1 HET OLUMOOK B MOHTaXe, BCE Hana-
XVBaHWe reHepaTopa 3akIio4yaeTcs fvLb
B nogbope ONTUMa/IbHBIX COMPOTMBAEHWIA
pesuctopoB R3 1 R6. 4T06bLI ybeanTbCs
B PaboTOCNOCOGHOCTM TeHepaTopa, nog-
K/IOUN  BbICOKOOMHbIE TOJIOBHbIE  Tesle-
(hoHbI MapannensHo pesuctopy R5-B Te-
NehoHax YCMblWWLbL 3BYK CpefHei To-
HasibHoCTW. ocne 3Toro TenetoHbl Mog-
KoY K BbIXOAy reHepatopa. Tenepb
rPOMKOCTb 3BYKa B Tene(hoHax JO/KHA W3-
MEHSATBLCA MPY BPALLEHUN PYUKU MepemeH-
HOro pesucrtopa R7, a ero TOHa/bHOCTb
0CTaBaTbCA HEV3MEHHON.

3atem curHan ¢ BbIXofa reHeparopa no-
fai Ha BX0og «Y» YCUIUTEeNs BePTUKaIbHO-
ro OTK/IOHeHWA ny4da ocumnnorpaga. Pery-
NIATOPbI YCUNEHWUS W YacTOTbl Pa3BEPTKU
ocuusnorpaga ycTaHoB/ B Takue Mosoxe-
HWA, YTOObI Ha 3KpaHe XOPOLIO npocma-
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TpuBaNMCb ABa-TpU KonebaHWs reHeparto-
pa. Mocne atoro nog6opoMm conpoTwBIe-
HMa pesncTopa R3 pobuBaiics CUHycou-
[anbHON (hopMbl KonebaHwii, a Nogbopom
COMpOTUBNEHNS pe3ncTopa R6 ycTpaHsii
OAHOCTOPOHHME OrpaHuyeHus amnanTygpl
curHana. Ha 3to Bpemsa pesuctopbl R3
n R6 LenecoobpasHO 3amMeHWUTbL nepe-
MEHHbIMW, C UX MOMOLLBI0 A0OUTLCA He-
NCKaXKeHHOV (hOpMbI CUrHana, 3aTeM 3ame-
HWTb WX MOCTOSIHHBIMW PEe3NCTopamn Co-
OTBETCTBYIOLLMX HOMVHA/IOB Y elle pas Mo
N306pPXKEHNI0 Ha 3KpaHe TPyoOKM ocuwms-
norpaga npoBepuTb POPMY CUrHasa reHe-
paTopa.

MoyeMy yYacToTa reHepartopa BblbpaHa
1000 My’ MoTtomMy 4TO 3TO OAHA U3 OC-
HOBHbIX W3MepuTeNbHbIX YacToT, WCMOJb-
3yeMbIX [/ MPOBEPKM KayecTBa paborbl
ycunutenein 34.

He nckaoYeHo, YTO YacToTa KonebaHwii
CMOHTVPOBaHHOIO reHepaTopa OygeT He-
CKONbKO oTmyatecd oT 1000 My, uTto
MOXHO MPOBEpPUTL MO YacToTomepy. Ho
3TO He JO/MKHO rebs BOAHOBATb, NOTOMY
YTO, BO-MEPBbLIX, 3TO BMOMHE AOMYCTUMO
s nobuTenbCKoOW annapaTypbl, a BO-
BTOpbLIX, B TBOE M3MepUTeNbHON nabopa-
TOpUM [JO/KeH ObITb ele U reHepartop
C MN/aBHbIM WM3MEHEHWEM YacTOThl.

Cxema W3MepuUTENIbHOro  reHeparopa
C N/aBHbIM W3MEHEHUEM YacTOTbl BbIXOf-
HOro curHana nokasaHa Ha puc. 291. OH
npeacTaBnsieT Co60M ABYXKaCKaAHbIA ycu-
NNTeNb Ha p-N-p TpaH3uCTOopax, OXxBa-
UeHHbI ABYMS LensMy 06paTHOW CBA3U:
MOMOXMTENBbHON, 6narogaps KOTOPOW ycu-
JINTENb CTAaHOBUTCA FrEHepaToOpOM 3NeKTpU-

ueckux KonebaHwil, ¥  OTpULATENbHON,
yAy4LIatoLLei (hopMy reHepupyembIX Kose-
6aHwii. TpaHsuctopbl VI 1 V2 nepsoro
KackKafia BK/OYEHbI MO0 CXeMe COCTaBHOMO
TPaH31CTOpa, YTO MOBbILIAET YCUIEHNE
W  BXOLHOE COMPOTWUB/IEHWE  KAaCKaja,
a TpaH3ucTop V3 BTOPOro Kackaga-no
cxeme O3. HenocpeacTBeHHas CBA3b Me-
XAy TpaH3ucTopamu ynydluaeT paboTy re-
HepaTopa Ha Haubosiee HWM3KMX YacToTax
reHepypyembIx KonebaHuii.

Llenb nonoutensHoOn 06paTHON CBA3U
COCTOMT M3 MOCMefoBaTeNlbHON 1 napas-
nenbHoli RC-aueek. B nocnegosate/bHyHO
Aveliky BXogAT KoHpeHcatop Cl u pesu-
cTopbl RI, R2, a B napainenbHyr-KOH-
geHcatop C2 un pesuctopbl R3, R4. 3Tn
RC-auellkn 06pasytoT fBa nseya fenurens
MEPEMEHHOT0  HArMpsXEHWs, CHUMAeMoro
C Harpy3oyHoro pesuctopa R8 TpaH3ucTo-
pa V3 BTOporo (BbIXOAHOrO) Kackaja
1 MOCTYMatoLLEero B Lierb 6a3bl COCTABHOro
TpaH3ucTopa VIV2 nepBoro Kackaga.

HanpsxxeHne oTpuuaTenbHON 06paTHOW
cBA3N, 61arofaps KOTOPOi BbIXOAHOW CUr-
Ha/ reHeparopa npuobpetaeT (POPMY Cu-
Hycoubl, CHUMAETC C Harpy3ouHoro pe-
3uctopa R8 BTOpOro kackaga u u4epes
KoHAeHcaTop C4, pa3BasblBalOLLMil pesu-
ctop R10 n gBWXXOK MOACTPOEYHOro pesu-
cTtopa R7 nofaeTcs B 3MUTTEPHYHO LeMb
TpaH31cTopa NepBoro Kackafa.

YacToTy KonebaHwin reHepaTopa niasHoO
PerynvpyroT CABOEHHLIM 6/I0KOM  Mepe-
MeHHbIX pe3ucTtopoB R2 1 R3, Bxomawmx
B NJieYn AeNUTeNs BbIXOAHOTO Hanpsxe-
Husa. Pe3sucTtopbl R5 1 R4 o6pasytoT fenu-
Teflb  HaMpsHXXeHWs WCTOYHMKA MNUTaHUS,

Puc. 291 Cxema reHepartopa C njasHbIM M3MeEHEHWEM YacTOTbl
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C KOTOpOro Ha 6a3y COCTaBHOIO TPaH3u-
ctopa V1V2 cHUMaeTCA HanpskeHue cme-
LeHus, a pesuctop R7 TepmocTtabunusu-
pyeT pexvm ero pabotbl. HanpskeHwe
CMeLleHnst Ha 6asy TpaHsucTopa V3 CHu-
MaeTCsi HernoCpefCTBEHHO C KOJleKTopa
COCTaBHOr0 TPaH3NUCTOpa. INeKTpoInTUYe-
CKnii KoHgeHcaTtop C3 60/bLIONA eMKOCTH,
WYHTUPYHOLWMIA pe3ucTop R9 B amuTTep-
HOI Lenu TpaH3ucTopa V3, ynydwaer yc-
NOBUS  CaMOBO36YXXEHMA TeHepaTopa Ha
HU3WMX YacToTax.

C HarpysouHoro pesuctopa R8 Bbixoa-
HOro Kackaja HanpshKeHue reHeparopa Ye-
pe3 koHfeHcatop C4 nopaetcd Ha nepe-
MEHHBbIV pe3ncTop R11, a c ero gBuKKa—
Ha rHesga Xl, X4 c penutenem Hanpsxe-
HUA (Tak HasblBaeMbIM aTTEHHATOPOM),
cocTaB/ieHHbIM K3 pesnctopos R13-R15,
BK/IOYEHHbIX MeXay co60il nocnegosa-
TenbHo. CONpOTUBMEHMS Pe3NCTOPOB 3TO-
ro [enuTens, ykasaHHble Ha CXeme, Mo-
[0o6paHbl C TaKMM pacyeToM, 4YTOo6bl Ha-
npskeHve Ha ruesge X2 coctasnsno 1/10,
a Ha rHesge X3-1/100 yacTb BCero Hamps-
XEHUA, NOAAHHOTO Ha denutenb. Tak, Ha-
MpUMep, ecnim OT MepPeMEHHOro pesncTopa
R11 «AMnauTyga» Ha genvresi MnogaHo
HanpsbkeHne 1 B, mexay rHesgammn X4
n X2 6ynet 0,1 B (100 mB), a mexay X4
n X3-0,01 B (10 mB).

O[LHOBPEMEHHO Hanps>keHue C [ABMKKa
pesuctopa R11 nogaetcd W Ha ABYXMOAy-
NepUOAHbI  BbINPAMUTENb Ha TOYEUHbIX
anogax V4- V7. B guaroHasib BbINpAMU-
Te/IbHOr0 MOCTa BK/HOUEH (Yepe3 racawui
pesuctop R12) mukpoamnepmetp PAL, no
KOTOPOMY KOHTPO/IMPYIOT HarpsikeHve Ha
JenvTene BbIXOLHOIO HanpsKeHus.

TpaHsuctopsl MIM41A MOXHO 3ame-
HWTb [OPYTUMW  HWU3KOYACTOTHBIMW P-M-p
TPaH3MCTOPaMu, HO WX CTaTUYECKUI KO3dh-
(DULMEHT nepefayn TOKa AO/MKEH ObITb He
meHee 60. Aunoabl VV4-\/7-ntobble U3 ce-
puii 09 vnn 2. Mukpoamnepmetp PAL
Ha TOK MOJIHOrO OTK/IOHEHUS CTPe/iIKMA He
6onee 300 MA. CABOEHHbIA 610K KOHAEH-
CaTOpOB MepemMeHHbIX pe3ncTtopoB R2, R3
Tuna Crl-ll. ConpoTtvsneHve pe3ucTopos
6/10Ka MOXET OblTb MeHbLLE, Hanpumep
10 kOM, HO TOrfga yacTtoTa reHepupyembIxX
KonebaHWin caBMHETC B CTOPOHY 6onee
BbICOKMX 4acTOT 3BYKOBOIrO [uanasoHa.
OnekTponntuyeckme KoHaeHcatopbl C3,
C4 n BbikmoyaTens nutaHus S1 moryr
6bITb MO6bIX TUMOB. HOMMHanbHOE co-
npoTus/eHne pesnctopa R12 3aBucut ot
VMEIOLLIErocsi MMKpoamnepMeTpa.

ConpotusneHuns pesuctopos RI, R4
N emKoCTM KoHAeHcatopos CIl, C2 pon-

XHbl 6bITb BO3MOXHO OJVHaKOBbIMK, BO
BCAKOM C/lyyae He [O/DKHbl OTIMYaThbes
6onee yem Ha 10%. OT6Mpain nx Ha mM3me-
putene RCL.

BHELHWA BMA BO3MOXKHOI KOHCTPYKLMK
reHeparopa rnokasaH Ha puc. 292. OpueH-
TMPOBOYHbIE ee pa3mepbl 200 x 150 x
X 100 mM. Jlnuesyro naHesb >KenatesbHO
cAenartb U3 NINCTOBOMO reTMHakca, TEKCTO-
JinTa UIN LIBETHOTO OPraHMYyeckoro CTekna
TONWMHON 2—3 MM. Ha Heil pasmeLLeHbl
610K NepemMeHHbIX Pe3UCTOPOB C BU3UPHO
NNaCTUHKOW U LUKANOi, BbIKIOYaTeNb Mu-
TaHna (M2K), MukpoamnepmeTp, nepe-
MeHHbIA  pesuctop RI11  «Amnautyga»
M BbIXOAHble THe3fa reHepaTopa. Pesu-
ctopbl R13- R15 genutens BbIXOAHOrO Ha-
MPSOKEHWA MOHTMPYIA HENOCPeACTBEHHO Ha
rHesgax Xl X4, gnogbl V4-VV7 n pesu-
ctop R12-Ha 3axmmax MuKpoamnepme-
Tpa. OCTa/lbHble JeTa/M MOXHO CMOHTW-
poBaTb MeyaTHbIM WM HaBeCHbIM MOHTa-
XXOM Ha njate nNOAXOAALMX pPa3sMepoB.
BoKoBble CTEHKM (DyTNAPa MOTYT ObITb Kak
MeTa/INIMYECKUMU, TaK U (haHepHbIMUN-6e3-
pasnuHo. Hano TO/MbKO MocTapatbes,
4yToObl BHELHWK BWA reHepaTopa Obin
ONPSATHBIM, @ KOHCTPYKLWS MPOYHOA Befb
Mosb30BaTbCA 3TUM U3MEPUTESbHBIM NpY-
60opom Oyfellb, BEPOATHO, He TOMbKO Thl,
HO W TBOW TOBapPWLLW-PaANONOBUTENN.

Jo okoHuaTenbHOWM COOpKM reHepatopa
TUlaTe/IbHO TMPOBEPb €ro  MOHTaX Mo
NpMHUMNMaNbHOR cxeMe. K BbIXOAHbLIM
rHes3gamM MOAK/YM TOM0BHbIE TeNeqOoHbI,
[OBWXOK repemeHHOro pesuctopa R11
«AMMANTYZa» NOCTaBb B BepxHee (Mo cxe-
Me) MOJIOKEHMe, a ABWMXKOK MOACTPOYHOro
pesuctopa R7 B HuXHee nosioxeHue. Ec-
JIV Tenepb BKIHOYMTL MUTaHWe, TO B Tefe-
(hoHax ycrblLWNLLb 3BYK, KOTOPbI Npw Bpa-
LeHNN pPyYKu 610K NepeMeHHbIX Pe3ncTo-
POB [O/KEH MNaBHO WM3MEHATLCS OT OYeHb
HM3KOro [0 BbICOKOro ToHa. Ecim 3Byka
HeT, fobmBaiics ero Nogbopom pesncTopa
R5 (3aMeHUB ero BpeMeHHO MepeMeHHbIM

Puc. 292. KoHCTpyKuMa reHepartopa
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pesuctopom Ha 20-30 kKOkp. 3atem cur-
Han C BbIXO4a reHeparopa Mojain Ha BX0f
«Y» ocuunnorpada u, Habnogas n3obpa-
XKEHME Ha 3KpaHe ero 31eKTPOHHOYUEBON
TPYOKW, 0YeHb MefIeHHO MepemMeLlain aBu-
>KOK MOACTPOEYHOro pesucrtopa R7 BBepx
(no cxeme). Mpu 3ToM B Lenb aMuTTEpa
TpaH3ucTopa V2 6ygeT nofasBaTbCsi Bce
60nblUee  HAMpsHKEHWE  OTpULATE/IbHOM
06paTHOI1 CBSI3W, OTHEro CUrHan reHepaTo-
pa OydeT MpuoGpeTaTh CUMHYCOMAANbHYHO
thopmy. Mpy upe3mepHO r1y60KOW OTpU-
LaTenbHOM 06paTHO CBA3U reHepauus by-
[eT copBaHa. [1BMKOK NOACTPOEYHOro pe-
3MCTOpa YCTAHOBM B TaKoe MOMOXEHMe,
KOrja CurHan uVMeeT CUHYCOMAANbHYHO
(hopMy ¥ reHepaums He CpbIBaeTCca Npu nU3-
MeHeHun 4acToTbl. [locne atoro nog6o-
pom pesuctopa R5 fobelica HanbosbLUei
amnauTygpl KonebaHuii 1 elle pa3 nog-
CTPOEYHbIM PE3NCTOPOM MOMbITaKCA yayuy-
LWINTb CUHYCOWUZY CUrHana.

pagyupoBaTb (pasmeyartb) Likany 6/10-
Ka MepeMeHHbIX Pe3CcTOpPoB MOXHO Mo Ya-
CTOTOMEpPY, MofaBasi Ha ero Bxoj Harps-
XXeHWe reHepartopa, WM C MOMOLLBIO OC-
uunnorpaga ¥ 3aBOACKOrO  reHepatopa
Koneb6aHWi 3BYKOBOI 4acTOThbl, Harmpumep
Tvna 3M-10 nnm 3r-11. Bo BTOpOM Cnyyae
Ha BXOA «Y» BEPTUKa/IbHOr0 OTK/IOHEHWS
Nyya ocumnnorpada noaaroT HarpskeHve
OT CamMOfeNlbHOro reHeparTopa, Ha BXO[
«X» FOPU30HTA/IbHOTO OTK/IOHEHWS NyYa—
HarnpsbkeHue OT 3aBofckoro 3[7, a paseH-
CTBO YaCTOT reHepaTopoB OMpefeniatoT Mo
TaK HasblBaeMbIM urypam Jlnccaxy, co-
30a0WMMCS Ha 3KpaHe ocuunsiorpada.

OTrpagyvpoBaHHas LUKajia TBOEro npu-
6opa GyZeT MCXOAHbIM TOKa3aTeneM Ya-
CTOT FeHepupyembIX UM KoneGaHWiA.

OcTaeTca N3MepuThb BONIbTMETPOM Nepe-
MEHHOr0 TOKa KOMBWHMPOBaHHOIO Mpu6o-
pa BbIXOAHOE HarpsXXeHWe reHepartopa
n nofobpartk f06aBOYHLIA pesucTop R12
B LieNM MUKpOamrnepmMeTpa, COOTBETCTBYHO-
WA 3TOMY HanpspkeHuto. B 3aBucumocTyu
OT TPaH3WUCTOPOB, WCMOJb3YEMbIX B reHe-
paTope, U TLLATENIbHOCTU MOATOHKU PeXu-
Ma UX paboTbl MakKCUMaslbHOe BbIXOLHOE
HanpskeHne reHepaTopa MOXeT coCTa-
BnATb 12 15 B. Pesuctop R12 nopbepu
TaKoro HOMVHana, 4TObbI NpPU  Makcu-
Ma/lbHOM  MepeMEHHOM  HamnpsXXeHWUu
CTpe/ika MUKpOamrepmeTpa OTK/IOHAMACH
MoyTM Ha BCHO Wkany. Caenain Ha Likane
OTMETKW, COOTBETCTBYIOLLME MEePeMEHHbIM
Hanps>keHnam 0,25; 0,5 n 1 B Ha BbIxoge
reHeparopa, Mosb3ysacb KOTOPbIMU Tbl OY-
Jellb PerynupoBaTb HanpsXeHWs CUrHa-
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Puc. 293. CamogenbHbIli 6/10K MepeMeHHbIX pe-
31CTOPOB

JI0B, NOJaBaemMble Ha BXO[ MPOBEPAEMOro
NN Hanakueaemoro ycunurens 34.

B 3ak/oueHne-04MH TEXHONOTNUYECKMIA
coBeT. [leno B TOM, YTO 6/10KN CABOEHHbIX
MepeMeHHbIX Pe3nCTOPOB B MarasmHax pa-
[MOTOBapOB ObIBAlOT OYeHb pefko. A 6e3
HUX HeNb3d NOCTPOUTL FeHepaTop C nas-
HO/ PEerynMpoBKOA 4acTOTbl KoebaHwiA.
Ho aHafornyHblii 670K MOXHO cAaenatb
camomy.

Hanbonee npocTas KOHCTPYKLUWS Takoro
6110Ka nokasaHa Ha puc. 293. Ons ero us-
roToB/leHMs  MOTPebyloTcsd  fABa  nepe-
MEHHBIX Pe3ucTopa, NpuUyYeM OAUH U3 HUX
fomkeH obITh TUNa TK (¢ BbIK/tOUaTesem),
a BTopoii Tmna CI-l. HomuHanbHbIe co-
NMPOTUBNEHUA PE3UCTOPOB MOryT 6bITb
B npegenax 4,7 15 kKOM, HO COBepLUEHHO
oAMHaKkoBbiMW. OHW, Kpome TOro, Mo
(DYHKLUMOHANTbHBIM XapaKTepucTukam Ao/i-
XHbl ObITb OfAHONM rpynnbl, T.e. 0b6a
rpynnel b unu oba rpynnel A. HeBbinosHe-
HWe 3TMX TpebOoBaHWA, nNpeabABASEMbIX
K noAbupaeMbiM MepeMeHHbIM  PEe3nCTO-
pam Ans 6/10Kka, BefeT K cb6osm B paboTte
reHeparopa.

Y pesuctopa Tvna TK yganu metaniv-
YECKYIO KPbILWKY C BbIK/OYaTesieM (OHM
B Gn0ke He npurogsaTcs). MoBogok 1 Bbl-
K/IK04aTenNs M30rH1 OCTOPOXKHO Tak, UTo6bI
€ro KOHel, CTan Kak Obl Mpofo/KeHVEM
0CY pesucTopa. Y BTOPOro pe3vcropa yKo-
poOTW OCb U Ha TOpre NPOMNWAN HOXOBKOM
WM Hagunem WauY, B KOTOPbIA Obl
M/IOTHO BXOAW/T KOHeL, MOBOJKa BbIK/HOYa-
Tens nepsBoro pesucropa.

O6a pesncTopa ykpenu Ha [M1-06pa3HOM
KPOHLUTEWHe 2 U3 MONOCKM NNCTOBOrO Me-
Tanna TonwmHoin 1-1,5 mm, npensapm-
TelbHO MPOCBEP/AMB B HEM OTBepCTMS NO
AVamMeTpy pe3b0OoBbIX BTY/IOK PE3NCTOPOB.
[OTOBbIN 610K Kpenu Ha naHein reHepa-
TOpa raiikoil MepBoro pesucropa.



Moaymaii, Kak elle MOXHO KOHCTPYK-
TUBHO 06bEAMHUTL ABa MEepeMeHHbIX pe-
3McTopa B 60K, KOTOPbIA MOXHO npu-
MEHUTb B reHepaTope CUrHasoB SByKOBOVI
yacToTbl Ho, noBTOpsto, AN YCTOWUNBOIA
reHepauum npuéopa BO BCEM AManasoHe
yacToT 06a pesncTopa, Nogo6paHHbIE AN
610Ka, [0/MKHbI OblTb C OAMHAKOBLIMU
(hYHKLUMOHA/IbHBIMI - XapaKTePUCTUKAMU U
HOMMWHa/IbHBIMW COMPOTMBAEHNSMW. B ro-
TOBOM 6/10KE BBOAVMbIE COMPOTMBEHNS
PE3NCTOPOB A0MKHBI M3MEHATLCSA NPU OfM-
HaKOoBbIX yrfax MoBopoTa MX oceill. He
CKpOo, [1eNI0 3TO KPOMOT/IMBOE, TOHKOE,
HO 6e3 3TOro He OGOWTUCH.

dyTNAp 3aKOHYEHHOrO reHepaTopa Mo-
Kpacb HWTPO3Masibl0 CBET/IOF0 TOHA WK
OK/NEeN [EKOPaTMBHON MONMBUHWUAXIOPUL-
HOIA MNEHKOM.

*

Pacckas 0 pagnov3MepnTeNbHON TexHU-
ke, KoTopas Morna 6bl MOMOMHUTL TBOK
nabopaTopuio, MOXKHO 6bIn0 6bl Npogon-
XWUTb. Ho, nonarat, # Ha 3TOM MO>XHO
OCTaHOBUTHLCA.  [pubOPOB.  OMKCAHHBIX
B 9TOIl becefe, BMOMHE LOCTATOYHO ANS

rPamMoOTHOrO MOAXOAA K KOHCTPYWPOBaHNIO
Kak TOi annapaTypbl, 0 KOTOpOi s pac-
CKasblBa/l paHee, TaK 1 TOW. koTopas Tebs
OXKUJaeT Brepesu.

B 6yayLieM Hafo nogymMaTb 06 3NeKTPOH-
HOM ocuunnorpade. Ero. Bugumo, npu-
JeTcs  NpuobpecTu- Hawa NpOMBbILLEH-
HOCTb BbIMYCKAeT HECKONbKO TWMOB Maso-
rabapuTHbIX ocuuanorpacdos, npefHasHa-
yaeMblx Ans paguonto6uTeneid. C  no-
MOLLbIO €r0 Thl CMOXKELLUb He TO/bKO Mpo-
W3BOAUTb pasHoObpasHble 3NeKTpo- U pa-
OVNOTEXHUYECKME M3MEPEHWS, HO U Habnto-
JaTb 1 aHaNM31MpoBaTb NPOLECCHI, MPOMCXO-
JAlye B LEeNnsX pasiMyHoN annapaTypbl.

Ceiluac B Hayke, TeXHWKe, Ha Npous-
BOLCTBE BCe 0OMbLUEE PaCMPOCTpaHeHue
noayyalT W3MepUTENbHble Mpuoopbl €
UMOPOBOI MHAMKAUWEN pe3yNbTaToB M3Me-
peHusi. LinchpoBble BONbTMETPbI, OMMETPbI,
YaCcTOTOMEpPbl, MyTbTUMETPbI U Apyrie us-
MepuTeNbHble NpUbopsl, CO3AaBaeMble Ha
fase NOrMYECKNX MUKPOCXEM Pa3NYHbIX
CTeneHei MHTerpauuy, WMPOKO BHEAPSIOT-
CA W B TBOPYECTBO pagvono6uTenenn. Ans
Tebs nofobHble Npubopbl CTaHyT Ccnegyto-
Weid. Gonee BbICOKOW CTYNEHbIO KOHCTPYM-
pOBaHUA N3MEPUTENLHON TEXHUKM.
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HA MMNKPOCXEMAX

Jo cux nop y Hac wen pasrosop 06
YCTPOACTBE U paboTe PagnoTeXHUYECKNX
YCTPOWACTB, aKTWBHbIMU W  MACCUBHLIMM
3NeMeHTaMn KOTOpbIX OblM AUCKPETHbIE
3NeMEeHTHI, T.e. nogbupaemble  TO06OI
TPaH3NCTOPbI, AVOAbI, PE3UCTOPLI U Apyrue
OTAenbHble paguogeTanv. CoeamHAs  UX
B OMNPedeNeHHOM  TMOopsaKe, OUKTYEMOM
MPUHUMMUAIBHON  3N1EKTPUYECKON  CXEMOIA,
Tbl KOHCTPYMPOBAN pasHble M0 CIOXKHOCTY
NPUEMHUKKM,  YCWIUTENM,  NpubopbI-aBTo-
MaTbl.

Ceiluac  OMCKpPeTHble 3NeMeHTbl  BCE
fonblle ycTynaloT CBOE MeCTO B pajuo-
TEeXHUKe W 3NMeKTPOHWKE, MUKpOCXeMaM—
MUHWATIOPHbIM  3NEKTPOHHLIM  6/10KaMm
(pyHKLMOHANBLHOTO HasHauveHus. OauH Ta-
KO 60K, 0ObeVHAIOWMA B MUHNATHOPHOM
Koprnyce TpaH3WUCTOpbI, ANOAbI, Pe3UCTOpbI,
MOXKET  BbIMOMHATL  (DYHKUMM  LEnoro
TpakTa pafyoBellaTeNbHOr0 MPUEMHUKA,
yewnuTens 34, redepaTopa, npeobpasosa-
Tensd 4aCTOTbl, 3MeKTPOHHOIO aBToMaTa.

[a, 1oHbIA Apyr, Tbi-COBPEMEHHUK POXK-
[eHVs W BHEOPeHUs B Pajuo3NeKTPOHUKY
MUKpocxem!

BHeWHMIA BUL HEKOTOPbIX MUKPOCXEM,
C KOTOpPbIMA Tebe NpeacToNT UMETL Aeno
B XOfe 3Toii Gecefpl, NOKasaHa Ha puc. 294,
3To wMmukpocxembl cepuii K118, K122
u K224. AHasorMyHo BbIMNA4AT MUKPO-
CXEMbI LUMPOKOrO MPUMEHEHNS MHOTUX ApY-
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rux cepwii. Pagom gna cpasHeHus usobpa-
>KeHa KoreeyHas MOHeTa, gawollas npeg-
CTas/eHne 0 pa3Mepax MUKPOCXEM ITUX
cepuii. Macca nepeoli M3 3TUX MUKPOCXEM
1r, BTOpoii 15T, TpeTwei 3.

Mo TexHonorum W3roTOBNEHUS pas3iu-
YalT MWKPOCXeMbl FMOpUAHbIE W NOMYNPO-
BOAHWKOBblE. B rmbpuaHbIX MUKpOCXemax
TOKOHECYyLLMe NPOBOAHNKM, Pe3ncTopbl, 06-
KNafikv KOHLEHCaTOpOB NPeACTaBnalT Co-
6oif  nneHKM  onpedeneHHbIX — pPasMepoB
N 3NEKTPUYECKNX CBOWCTB, HAHECEHHblE Ha
OM3NEKTPUYECKYIO MOAMOXKKY, Ha KOTOpYo
YyCTaHaBNMBalOT  ANOAbl,  TPaH3UCTOpbI
(06bIYHO KpemHWeBble, CTPYKTYpbl MN-p-n/
HO 6e3 KopnycoB. Y MNOMYyNPOBOAHWKOBbIX
MUKPOCXeM BCe aKTWBHble U NacCHBHblE
3NEMEHTbI BbINOJHEHbI B 06BbEME U Ha Mo-
BEPXHOCTU KpUCTana MnoaynpoBOAHMKA.

Mo cBoemMy (hyHKLMOHANbHOMY Ha3Haue-
HAKO MUKPOCXEMbl MNOAPa3fensioT Ha aHa-
norosble (UM NMHEAHO-UMMY/bCHBIE) U J10-
rmyeckve (UnmM uMdgpoBble). AHaNOroBbIE,
a K HUM OTHOCATCA M MUKPOCXEMbl Tex
Cepuii, KOTOpbIe A1 3[eCb Y>Ke HasblBas, UC-
MONb3yTCA ANA YCUIEHWS, FeHepUpPOBaHNS,
npeobpasoBaHns  ANeKTPUYeckux  Koneba-
HUWIA, Hanpumep B NPUEMHMKAX, MarHuTogo-
Hax, Tenesuzopax. Jlornueckue >Ke Mu-
KpoCXeMbl MNpefHasHa4aloTCs Ana  anek-
TPOHHbIX BbIYMCANTENbHbIX MaLLVH
(2BM), ycTpoiicTB aBTOMaTUKN, Npubo-
poB ¢ um%posum OTCYeTOM pe3ynbTaToB
M3MEPEHUIA.

BoT TO HemHOroe, YTo B 0OLWWX YepTax
MOXKHO CKa3aTb 0 MUKpocxemax. MpakTu-
Ka WCMoNMb30BaHWA MWKPOCXeM B  Tex

KB

KT

Puc. 294. BHeWHUA BWUL KOHCTPYKUWUA HeKO-
TOPbIX MUKPOCXEM



yCTpOiicTBax, pasroBOp O KOTOPbIX MOii-
[IeT B 9TOii 6ecede, NOMOXKET fydlle npeq-
CTaBUTb WX MEPCreKTUBHOCTb.

HauHy ¢ aHanoroBbIX MWUKPOCXEM.

HA AHAJIOIOBbIX MMWKPOCXEMAX
CEPUIN K118 N K122

K uucny Havbonee mnpocTbiX aHano-
FOBbIX MUKPOCXEM, Y>Ke OCBOEHHbIX pafuno-
NO6UTENIMKN,  OTHOCATCA  MUKPOCXEMbI
K118YH1 un K122¥YH1 w3 cepuin K8
n K122. byksa K B 0603Ha4eHUM YyKasbl-
BaeT Ha TO, YTO 3TO MUKPOCXeMbl LUMPO-
KOro npumeHeHus. Homep rmbpmaHoin mMu-
KPOCXeMbl HauMHaeTcs C ABOWMKM, a nosny-
MPOBOAHUKOBON- ¢ eanHMUbl.  Crefosa-
TeNbHO, MMKPOCXeMbI cepuii K118 n K122
MONYMNPOBOAHMKOBbIE, LLUMPOKOro NpuMeHe-
HUA.

B 0603HaueHMe MMKPOCXEM BXOAAT TakK-
Xe uudpbl, yKasblatoLiMe HOMepa Cepuii
(Hanpumep, 118, 122). bykebl ¥ n H xa-
PaKTepusyloT (YHKLUMOHa/bHOEe Ha3Hauye-
H/E MUKPOCXEM-3TO YCUUTENN Hanpsxe-
HUA WM MowHoCTWU. [MocnegHsas undpa
yKa3blBaeT MOPAAKOBbI HOMep pa3paboT-
kn. [anee MOryT cnefoBaTb OYyKBEeHHble
nHaekesl A-1, xXapaktepusylowme Hanps-
XEHWE WCTOYHMKA MNUTaHWMA W YCUIu-
Te/bHblEe CBOWCTBA MUKPOCXEM.

UT0 npeAcTaBnsatoT CO60M MUKPOCXEMbI
cepuin K118 n K222? Mo cyuwectsy, Mu-
kpocxembl K118YH1 n K122YH1 asnatoT-
ca «BnM3HeLaMn» U OTIMYAKOTCA OfHa OT
OpYroil TOMbKO KOHCTPYKTUBHO.

Cxema KHAYNHKUY MUKPOCXeMbl
K118YH1 (c nto6biM 6YKBEHHbIM WHAEK-
COM), KOHCTPYKUMA C Hymepauueli BblBO-
OB 1 00603HayeHMe ee Ha MNPUHLK-
MuasibHbIX CXemax MoKasaHbl Ha puc. 295.
Kak Buauwb, OHa npeacTtasnseTr coboi
MOYTW TOTOBbIA [BYXKAaCKafHblIA ycunu-
Te/flb Ha KPeMHMEBbLIX TPaH3MCTOPax CTPYK-
Typbl N-p-n. CBA3b MeXAy TpaH3ucTopamu
MWUKPOCXEMbI HEMoCpesCTBeHHasd. B amuT-
TEPHOI Lenu TpaHsucTopa V2 uveertcs pe-
3uctop conpoTtusrieHnem 400 Om. Ha Hem
MPOUCXOAUT MafleHne Hanps>KeHus, KOTo-
poe Yepe3 ABa COeAMHEHHbIX MNOcnefoBa-
TefbHO pesncTopa no 4 KOM nogaeTca Ha
6a3y TpaH3ucTopa VI u, geiicTBys Kak Ha-
MpshKeHNe CMeLLeHNs, OTKPbIBaeT ero. Pe-
3MCTOP B KOMMIEKTOPHON Lienu TPaH3WCTO-
pa VI (5,7 kOm)-eto Harpyska. Co3gato-
LLeecas Ha HeM Hanps>kKeHne YCWUIEHHOro

CUrHana MojaeTcA HernocpeACcTBEHHO Ha
6a3y TpaH3uctopa V2 gna [ononHUTeNb-
HOro ycuneHus. BbiBog 3 sBnseTcA BXO-
oM, a BbiBog 10 BbIXOLOM MUKPOCXEMb.

Bcero mukpocxema vMmeeT 14 BbIBOZOB,
Hymepaums KOTOpbIX WMAET OT chneuuaib-
HO/ METKM Ha Koprnyce B Hanpas/ieHWn
[BWXKEHNA 4acoBOWM CTpenku (CMOTPeTb
CHU3y). HO HekoTopble U3 HWX, Hanpumep
BbIBOAbI 1, 4, 6, 8 1 13, BOOGLLE He 3aaeit-
CTBOBaHbl, @ HEKOTOpble, B 3aBUCMMOCTM
OT MPUMEHEHNSI MUKPOCXEMbI, HE UCMOJb-
3ytoTCH.

MpvBesy HECKOMbKO KOHKPETHbIX Mpu-
MEpOB MPaKTUYeCKOro MNPUMEHEHWIA MU-
Kpocxembl K118YH1.

MMepBblA  NpyUMep - NPOCTON  yCUUTENb
34 (puc. 296), KOTOPbIA MOXHO WUCMOMbL30-
BaTb, Hampumep, A1 MNPOCNYLUNBAHUSA
rpaMsanucy Ha rosioBHble TenedoHbl 1m
B KayeCTBe NpeABapUTE/IbLHOIO YCWUIeHWs
HanpsbkeHust konebaHuii 34. B Hem pabo-
TaeT Mukpocxema KI118YH1B, pawowas
HECKO/IbKO 6Osibllee YCWUeHWe, YeM Takas
e MMKPOCXeMa, HO C OGYKBEHHbIM WHAEK-
coM A. VICTOYHMK NMUTaHWUSA LWM Harpshke-
HVem He 6onee 6,3 B nogknio4yarT K Mu-
Kpocxeme uepe3 ee BbIBOAbI 7 (nntoc) n 14
(MmHyc). CurHan 3BYKOBOW 4acToTbl, KO-
TOPbIA Hafo YCUAWTb, MOAAETCA Ha BXO[
3 MUKpOCxembl 4epe3 KoHpeHcatop Cl1.
YCWUneHHbIli CcUrHa, CHUMaeMblii ¢ coeam-
HEHHbIX BMecTe BbIBOZOB 9 u 10 (C pe3u-
CTOpa BHYTPM MWKPOCXEMbI COMPOTUBJIE-
Huem 1,7 KOM, BbIMNOMHAOLWENO PO/b Ha-
rpy3ku TpaHsucTopa V2), yepe3 KOHAEHCa-
Top C5 noctynaet K TenethoHam Bl
1 npeobpasyeTcs MMM B 3BYK. KoHAeHCa-
Top C4 6nokupyet/TenedoHbl No HamBbIC-
UMM YacToTaM 3BYKOBOIO [uanasoHa.

B)

Puc. 295 Cxema (a), KOHCTpPyKUuA (6) n ycnos-
HO- 0603Ha4veHne (bj MuKpocxembl K118YH!
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Puc. 296 yYcunuteno Ha MUKpOCXeme
K118YH1b

KakoBa posb 3M1EKTPONIMTUYECKMX KOH-
JeHcaTopoB C2 n C3, BK/IKOYEHHBIX Mexay
O6LLMM 3a3eM/IEHHbIM NMPOBOAHUKOM Lienu
nnutaHua M BbiBogamn 11 un 12 mukpa-
cxembl? KoHgeHcatop C2 COBMECTHO C pe-
31CTOPOM MUKpOCXeMbl (4 kKOM) obpasyeT
pa3BA3bIBAIOLLMIA  PUALTP, YCTPaHAOLMI
napasvTHYH 00paTHYt CBfi3b  MEeXAy
BTOPbIM M TMepBblM Kackafamy MUKpPO-
CXeMbl 4epe3 O0OLMA UCTOUHMK MUTaHUS.
Be3 Hero konebaHus TOKa, BO3HUMKalOLLMe
npu paboTe TpaH3MCTOpa BTOPOro Kacka-
[a, MOTyT MPOHWKHYTb B LEMb MUTaHus
TpaH3MCTOpa NepBoro Kackasa, Yto npuse-
[eT K camMoBO30Yy>aeHuo yeunutens. Mo-
[06Hble pa3BsAsbiBalOLLMe UALTPY 6bln
BO MHOIMX TBOMX KOHCTPYKLMSAX.
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Puc. 297. Cxema reHepaTopa KonebaHuii 3ByKo-
BOW 4acToTbl

304

KoHgeHcatop C3 WyHTUMPYET 3MUT-
TepHbI Pe3ncTop TpaH3MCTOpa BTOPOro
Kackaga Mukpocxembl (400 Om) no nepe-
MeHHOMY TOKYy M TeM cambIM ocnabnset
OTpMUAaTeNbHYK 06paTHYH0 CBfi3b, CHU-
YKAKOLLYI0 YCUneHne MUKpocxembl. C no-
[OGHbIM BK/IIOYEHNEM KOHJEHCATOPOB Thbl
TaKKe CTaIKMBA/ICA MPU KOHCTPYMPOBAHUM
MPYEMHON WM YCWIMTENbHON annapartypbl.

Ecnm  pgna  ycunutens  1CMonb3oBaTb
3NeKTpoMTNYecKme KoHgeHcaropbl K50-6,
TO ero fetanu, KpoOMe UCTOYHUKA MUTaHus
(4eTblpe anemeHTa 332 UM NATb aKKyMy-
nartopos [1-0,06) u Bbiknovatens (Tym-
6nep TB2-1), MOXHO CMOHTUpOBaTb Ha
nnare pasmepamy He 6Gonee yem 40 X
x 25 MM (puc. 296,6). JeTanm pasmeLuai
C O[HOW CTOPOHbI MNaTbl, & COeAUHEHMA
MeXAy HVWMW fAenaidi C JpYroil CTOPOHBI.
[N BbIBOLOB MWKPOCXEMbI MPOCBEPSVN
B N/arte ABa psfa OTBEpPCTUIA AUaMeTpoM
0,8-1 MM; paccTofiHMe Mexgy psjamu oT-
BepCTWii 7,5 MM, MeXay LieHTpaMu oTBep-
CTWA B pagax 2,5 Mm.

TenegoHbl B1-BbicOKOOMHblE TOH-2.
Ecnn 6ypelib Mcnonb3oBaTb TeneqOoHHbINA
kanctosib A3M-4M nnv HU3KOOMHbIe ro-
NOBHble TenegoHbl, TO BKIOYal NX Mexay
M/IOCOBLIM MPOBOAHWKOM U BbiBoZOM 10
MUKPOCXeMbl (He COefMHAS ero ¢ BbIBOAOM
9).
)l_lpaBI/II'IbHO CMOHTMPOBaHHbINA  yCuu-
Te/lb He HY>KAAeTCs B MOATOHKE PEXMMOB
TpaH3ncTopoB. UTobbl OH Hayan pabo-
TaTb, HafOo NULWb MOAATb HA Hero Hanps-
XEeHVe nuTaHus.

BTopoit nprmep-reHepaTop KosneGaHwi
3BYKOWOI YacToThl (puc. 297). YTtobbl ycu-
NIUTeNb MUKPOCXEMb! MPeBpaTuUThL B reHe-
paTop 3NeKTPUYecKMX KonebaHwin 4acTo-
Ton 800-1000 Ny, Mexay ero BbIXOLOM
(coeomHeHHble BMecTe BbIBOAbI 9 u 10)
1 BXOAO0M (BblBOJ, 3) HAZO BK/IHOUUTH KOH-
fJeHcatop C1 emkoctbio 2200-3000 nd.
OTOT KOHJEHCATOP CO3[AaCT MEXAY BbIXO-
[OM ¥ BXOZOM MWKPOCXEMbI MOSIOXKUTESb-
Hyl0 06paTHyK CBA3b MO MNepeMeHHOMY
TOKY M ycunuTenb Bo3byamTcs. Mpu.aTom
B TOMOBHbIX Tefied)oHax, MOLK/IHOUYEHHDBIX
K BbIXOQy reHepaTopa, 6yfeT ClbilleH 3BYK
cpegHer TOHalbHOCTW. XKenaTenbHbIiA TOH
3TOr0 3ByKa MOXHO YCTaHaB/MBaTb MOA-
60poM emKOCTU KoHfeHcaTopa Cl: uem
6o/bLUe GyfeT ero eMKOCTb, TEM HUXE TOH
3BYKa.

TaKoi reHepaTop MOXHO MCMO/b30BaTb
KaK UCTOYHWK CUTHana A9 NpoBepKu pa-
60TOCMOCOGHOCTU yeunutenein 34. MoXXHO
MCMONb30BaTb €ro U B KaYeCTBE 3BYKOBOIO
reHeparopa 415 M3y4yeHWs TenerpagHoi



a3byku. B aTom crnyyae Hago TONbKO BMe-
CTO BbIKNtOYaTEeNsA NUTaHUA S1 BKIOUUTL
TenerpaHbIii KN4, a K BbIXOLY MOAKIIO-
YNTb TOSIOBHbIE TeNeDOHbI.

TpeTuii NprvMep-masiorabapuTHbI pe-
(DNEKCHbIA NPUEMHMK MPAMOrO  YCUIEHUS.
Ero npuvHumnuanbHas cxema, MOHTaXHas
nnata u Aetanu B pasBepHyTOM BuZE,
a TaKkKe COefIMHEHWA [eTaseld Ha nnare
nokasaHbl Ha pwuc. 298. TpuHUMNManbHO
3TOT NMPUEMHMK MOA06EH 3HaKOMOMY Tebe
npuemMHUKy 2-V-2 (cM. puc. 210), ToNbKo
TOT NMPUEMHMK 6blN1 C (IMKCUPOBAHHON Ha-
CTPOIiKOI, a 3TOT C NJIaBHON HAaCTPOWKOWA
Ha CMrHabl pagvoBeLLaTe/lbHbIX CTaHLMA.

KopoTko o0 paboTe Takoro BapuaHTa
npuemHuka. CUrHaa pagmocTaHLUmu, Ha Ko-
TOPYH HacTpoeH KOHTyp L1C1 marHWTHOIA
aHTEHHbI, Yepe3 KaTyliKy cBs3n L2 no-
[laeTcs Ha BbIBOA 3 MUKpocxeMbl Al. C Ka-
Tywkun L3, aBnsioLLeiica pagnoyacToTHOM
Harpy3koi MUKPOCXeMbl, YCWIEHHbIA CUT-
Has1 yepes KaTyLKy L4 noctynaeT Ha Aunog
VI, a Kone6aHus 3BYKOBOW 4acTOTbl, CHU-
Maemble C Harpy3ku R1 pgetekTopa, 4epes
KoHpeHcaTop C8 M KaTylky b2-Ha TOT
e BXOAHOMN BbIBOA 3 MUKPOCXeMbI. Posb
BTOPOI Harpy3ku BbINOMHAET Pe3UCTOP CO-
npotuenieHnem 400 OM B SMUTTEPHON Le-
M BTOPOro TPaH3MCTOpPA MMWKPOCXEMBI.
C Hero KonebaHusi 3ByKOBOI 4acTOTbl Ye-
pe3 BbiBOL4 12 n koHgeHcatop C6 nonso-
aatcs K TenegoHy Bl u npeobpasyroTcs
M B 3BYK.

KakoBbl (hyHKUMW ApYyrux AeTaneit npu-
eMHuKa? KoHgeHcatop C5 wyHTUpYeT uc-
TOYHUK MWUTaHWS MUN N0 MepemMeHHOMY
ToKy. KoHpgeHcaTtop C2 COBMECTHO C pe3u-
CTOPOM, WMEHLWMUMCA B MUKPOCXEME,
06pasytoT passsasbiBatowmii uasTp. KoH-
feHcatop C3, BKIIOYEHHbI MeX[y BblBO-
JOM 5 1 3a3eMJIeHHbIM MPOBOAHMKOM,
YyCTpaHAeT  OTpULATENlbHYO  06paTHYHo
CBA3b MO MepeMeHHOMY TOKY, CHWXKato-
LY YCWIeHVe NepBOro Kackaja MWKPO-
cxembl. KoHgeHcaTop C4 6/10KUpyeT Tene-
(POH MO HaMBLICLLUMM YacTOTam 3BYKOBOIO
[mnanasoHa W YCTpaHfeT OTpuLaTe/bHYyHo
06paTHyl0 CBfi3b BO BTOPOM Kackafe ycu-
NNTeNs pagmoyacToThl.

VICTOYHMKOM NUTaHWA NPUEMHUKA Cy-
XWT BaTapes, COCTaB/IEHHAsA M3 MATU aKKy-
mynatopos [-0,1, (MOXHO MCNONbL30BaTh
yeTblpe 3nemeHta 322 wunu 316, coegm-
HEeHHble MOC/eoBaTeNbHO).

[Ons MarHWTHOM aHTeHHbl W1 ucnonb-
3y (heppuTOBbIi CTepKeHb Mapkn 400HH
wim 600HH pgmameTpom 8 ©  ANMHON

55-60 MM, a [Ansd  BbICOKOYACTOTHOIO
TpaHcopmatopa L3, L4 deppuToBOE
20-202

KOMbLO AvameTpoM 7-8 mm. [ns npuema
pafMoCTaHLMiA cCpeHEBOMHOBOIO Ananaso-
Ha KOHTYpHasf KaTylwka L1, HamoTaHHas
Ha 6YMaXXHOW rnnb3e, JO/MKHA COAepPXKaTb
70-80 BUTKOB; KaTyLlKa CBA3WN L2, Hamo-
TaHHas MoBepX KOHTYPHOI KaTywku, 5-6
BMTKOB nposoga M3B-1 0,12-0,15, a ana
nprema paguocTaHuuii ANMHHOBOIHOBOIO
JAnanasoHa - COOTBETCTBEHHO 210-220
n 15-20 BMTKOB Takor6 >ke npoBofa.
JNMHHOBONHOBYIO  KOHTYPHYHO  KaTyLUKY
XenaTteslbHO HaMoTaTb YeTbIPbMA-NATLIO
CeKLUMAMU Mo paBHOMY YuCny BUTKOB B Ka-
XOOW ceKumm.

KaTyLUK1 BbICOKOYACTOTHOIO TpaHcqop-
mMaTopa HamatbiBaii npoBogom [13B-1
0,1-0,12 ¢ NMOMOLLIO MPOBOJIOYHOrO Yes-
HOKa, Npe/BapuTeNIbHO CraanB yrbl dep-
PUTOBOrO KO/MbL@ HaXa4yHoW Bymaroi.
[na cpefHeBOHOBOrO AmanasoHa KaTyLu-
ka L3 pgomkHa cogepxatb 75-80 BWTKOB,
L4-60-85 BuTKOB, a AN AJIMHHOBOJ/IHOBO-
ro AwanasoHa cooTteeTcTBeHHO 110-120
n 75-80 BWTKOB TakKoro e MpoOBOJA.

KoHgeHcaTop nepemeHHoii emkoctn Cl
KOHTYpa MarHWTHOW aHTeHHbl MOXeT
6bITb N0BOM KOHCTPYKUMWU. YKenaTesbHo,
0/HaKo, 4TO6bI OH BblN ManorabapuTHbIM,
Hanpumep Tuna KIrE-180. MoxHo, pa-
3yMeeTcs, MCMob30BaTb U MOACTPOEUHbIN
koHgeHcaTop KIK-2 ¢ Hambonbluein em-
KocTbto 100 nd, HO Torga AuanasoH BOJH,
NepeKpbIBaeMblii KOHTYPOM, HECKO/bKO Cy-
3uTca. OT TOro, Kakum OydeT 3TOT 3fe-
MEHT HACTPOMKWM KOHTYpa, 3aBUCWUT KOH-
CTPYKUWSA NPUEMHMKA B LLENIOM.

Teneoon Bl-ywHon Ttnna TM-2M,
TM-4M, TenethOHHbII Kancrosb
ASMLU-4M “nnm HWM3KOOMHbIE TO/OBHbIE
TenedoHsl, Hanpumep TA-56M. KoHpaeHca-
Topbl C2, C3 n C5-anekTponutunyeckue
tvna K50-6, C4 n C7-KJIC wnnn MBM.

MpoBepky paboToCnoco6HOCTN MNpUeM-
HMKa NPOW3BOAM B TakoM nopsgke. CHava-
na TenedoH (KenaTenbHO BbICOKOOMHbIi)
MOAK/OUYM K HarpysoyHomy pesuctopy R1
[eTEeKTOpa, a BbIBO