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Jlara BpI1auM 3a/1aHUS: Koncynbranr:

CrpoektupoBaTh MpUEMHHK _CBA3HOM camonéTHeil Y KB-UM

CocTaBUTb U pacCUUTaTh CTPYKTYPHYIO CXEMY NPUEMHUKA.
[TpoBecTtu anmekTpuUeCcKuid pacuéT y310B _MPeoOpa3oBaTeab YaCTOThI, BXOIHAS 11ETb

I/ICXO)IHI)IC JaHHBIC IJIA HpOGKTHpOBaHI/IHZ
- pabounii quamna3oH yactoT _70-73 MI'nt

- Bux curgaiga UM, uHnexkc MOOVIIIIAHA 5

- 4UyBCTBHUTEJIBHOCTH _10 MKB

- ocnabyieHre MoOOYHBIX KaHATIOB Npuéma _3epkanbHblil 40 a1b, cocennnii 36 n1b

- U3MEHEHUe ypoBHS BxoaHoro curHaia _30 nb

- YPOBEHb BBIXOJAHOTO CUTHaNa U ero usmenenue _1 B, 3 n1b

- OKOHEYHasl Harpy3Ka _BbIOparhb

- ICTOYHMK NIeKTposHeprun _27 B

- ycnosus skcmtyaranuu _-10°C, +50°C

VY3en a1 KOHCTPYUPOBAHUS _I10 COIVIACOBAHUIO

JlononHuTENHHBIE TPEOOBAHUS U YCIIOBUSA:
marrazod Moaynupviomux 9actot 200 I'm — 3600 '
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1.BBenenue

1.1 O630p.

PannonpuémHuoe ycTpoiCTBO - yCTPOKWCTBO JUIsl IPUEMA 3IIEKTPOMATHUTHBIX BOJIH
paanoarana3zoHa c MocjiaeyIuM peoOpa3oBaHueM coJiepxkKalleiics B HUX HHPOPMAaLUU K BUY,
B KOTOPOM OHa MOIJIa Obl OBITh HCIIOJIb30BaHA.

B pagmonpueMHOM ycTpOKCTBE pemiaeTcs psaj 3a1ad:
-) IpeoOpa3oBaHue 3JIEKTPOMAarHUTHOM BOJHBI B JIEKTPUYECKUI CUTHAI, 0OecrieueHre
IIPOCTPAHCTBEHHOM U MOJSPU3ALUOHHOMN CENEKIINN;
-) BbI/IEJIEHHUE MOJIYYEHHOI'O CUTHajla U3 COBOKYITHOCTH BCEX CUTHAJIOB M IOMEX, MOCTYMAIOIINUX Ha
BXO/Jl paIMONIPUEMHUKA;
-) ycuJIeHHE MOJIE3HOro CUrHalia A0 YpOBHS HEOOXOAUMOTO JIJIsl HOPMaJIbHOM paboThl JETEKTOPA;
-)IeTEKTUPOBAHUE;
-) 00paboTKa IPUHATHIX CUTHAJIOB C LETBIO OCIA0ICHUS BO3ICUCTBUS TIOMEX UCKYCCTBEHHOTO U
€CTECTBEHHOTO IMPOUCXOKICHUS.

Panuonpuémunky MOXHO Ki1accu(UUIUpPOBaTh 10 Psiy NPU3HAKOB:

-)Ilo Tumy cxemsl (lerekropusie; [Ipsamoro ycunenus; CBepXxpereHepaTuBHBIE;
CyneprerepoJHHbIE)

-)Ilo Buay npunumaembix curnanos (HenpepoiBHble nin MmynbcHbIe)

-)I1o nHaznauenuto (CssizHbie; Bemarensurie; Pagunonokannonnsie; HaBuranmoHHsie;
Tenemerpuueckue; Panuopeneiinbie)

-)Ilo nuanazoHy NpUHUMAEMBIX YaCTOT

Ha3Banue nuana3ona YacToTel
MepuameTpoBbIi 3-30 k'
Kunomerpossiii (/IB) 30-300 xI'g
I'exrometpoBslii (CB) 300-3000 kI
HexametpoBsiii (KB) 3-30 MI'n
MeTtpoBslii 30-300 MI'g
JeunumeTpoBbIi 300-3000 MI'u
CaHTHUMETpPOBBIT 3-30ITx
MunnumeTpoBbIT 30-300 I'Tx
JleunMuummMeTpoBbIid 300-3000 I'T1x

-) Ilo Buny axtuBHBIX npubopos (Jlamnossie; Tpansuctopubie; MUKpPOCXEMHBIE)



1.2 BriOop 1 000cHOBaHHMe CTPYKTYPHOI1 cXeMbl IPUEMHHKA.
B nanHoi1 paGote OyneT UCIoIb30BaHA CYIIEpreTepoiuHHAs CTPYKTYpHas CXeMa,
oOnasaronias CylecTBeHHbIMU IPEUMYILIECTBAMH IIE€pe] APYTUMHU THUIIAMH CTPYKTYPHBIX CXEM U
LIIMPOKO NPUMEHSEMasl BO BCEX JAMANIA30HAX YACTOT.

JIOCTOMHCTBA CyNepreTepoMHHBIX TPUEMHUKOB:

+)BbIcoKasi 4yBCTBUTENBHOCTh

+)Bbicokas u30upaTenbHOCTh

Henocrarkn:

-)CH0XHOCTh

-)Hanuuue napa3suTHBIX KaHAJIOB IpruéMa (IpsSMOI U 3epKaIbHBII)

- BuneTh > SoMaMTEN:
COCHEADTOHEHHOM wl npomesy Tounol
CENEKLMIA NACTATH

i,

AETOMATHURCKIA
pEryIHpo EXE
YEMNEHKA

AETOMATHYECKIA
NoACTROHKE
YACTOTH

Pucynox 1: Cmpykmyphas cxema cynepeemepoouHno2o npuémHuKka

ABTOMaTHuecKas peryaupoBka ycwieHus (APY), mpumensieTcs Ui oaaepKaHus
YpOBHEM CUTHaJjIa Ha BBIXOJIE IPUEMHUKA B CPABHUTEIBLHO MAJIBIX MpeAeax Mnpu
00JIBIINX U OBICTPBIX U3MEHEHUSIX YPOBHS CUTHaja Ha BxoAe. CiyKuT s
MPEIOTBPALICHUS IEPErPY3KU KaCKaJJ0B CUIbHBIMU CUTHAJIAMU U MOSBIECHUS
HeIMHEeWHbIX nckaxeHui. [Ipu BBenenun APY pacmupsiercss AMHaMUYECKUM
nuara3oH npueMmHuka. [punuun APY cocTouT B aBTOMaTH4eCKOM U3MEHEHUH
KO3 QUIIMEHTOB YCUIEHHSI OTAEIbHBIX 3JIEMEHTOB IPUEMHHUKA [TPU U3MEHEHUH
YpOBHS IPUHUMAEMbIX CUTHAJIOB WJIM HaNpspbKeHUs nuTanus. KauecTBo peryinupoBku
3aBUCUT OT cr1oco0a MOJIyUYEHHS PerylupyoLiero HarpsiKeHusl, KOTopoe
BO3JICICTBYET HAa COOTBETCTBYIOLIUE 3JIEMEHTHI TPAKTa IPUEMHHKA, U3MEHSIET
koxddunmrent ycunenus (nepenaun). Perynupyroiee HanpspkeHUE TOJDKHO 3aBUCETh
HE OT MTHOBEHHOTO 3HaY€HMsI BXOJHOTO CUTHaja, a OT CPEIHEr0 3HAYCHUS
aMIUIUTYABI (32 BpeMsl, 3HAYUTEIbHO MIPEBBILIAIONIEE BPEMS N3MEHEHUS aMIUIUTYbI
O/ ISHCTBHEM TOJIE3HON nH(pOpMaIum).

ABTOMaTHuYecKas mojacTpoiika 4acToTel (AITY), M03BONSET YyCTPAHUTD PACCTPOUKY
IIPUEMHHUKA, BHI3BAHHYIO HECTAOUJIBHOCTBIO YaCTOThI I€TEPOIMHA, JINOO0 JPyruMu
npuunHamu. Cucrema AITY pabotaet cienyronum obpazomM. Eciii pa3HOCTH 4acToT
reTepoJiHa U curtana He paBHa [14 npuemHuka, BbIpabaTbIBa€TCsl COOTBETCTBYIOIIEE
yIpaBIsiolee HapsKeHNe, BO3AEUCTBYIOINIEE HAa TeTEPOINH, U U3MEHSIOIIEE €ro
4acTOTY Tak, 4TOObl pa3HOCTh YaCTOT CUTHAJIA U reTepoanHa npubnusuiack k [T4.




Jliig peanusanuu cynepreTepoJuHHON cxeMbl g Bbioupato Mukpocembl K174XA15 u K174YP3

Muxkpocxema K174XA15 npeacrasnser co60ii MHOTOQYHKIHOHAIBHYIO MUKpocxemy uist YKB
OJIOKOB paguoNpUEMHBIX yCTporcTB. [IpeaHa3zHadena njst yCHiIeHUs U peoOpa3oBaHus BXOIHBIX
curHayos ¢ yactoroit 1o 110 MI'n B curnansl mpoMeKyTOYHOM 4aCTOTHI.

8

. —————— w— —3 o 4_——-——- —
If_ }" 1 K174XA15 |
| i

—’——'13
10 b YBY e Cwmecutens W

l HY 14
9 ] 1 t

o 15
G‘L—M APY el Eyq)eprm — FeTepo,u.le Crabunusatop ’-1-'4

yCnnmnTenb HanpskeHUs 2
t | I |
' g
L y_ v _
11 7 1 16

Pucynox 2: Cmpykmypnas cxema UMC K174XA15
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Pucynox 3: Tunosas cxema sxatouenuss UMC K174XA15




B TunoBoii cxeme BKIIOYEHUS:
1. [ItpuxoBbIMU TUHUSMH MTOKa3aHbI e APY (HeoOs13aTenbHbI).
2. Kontyps! L1 u L3 HHIYKTUBHO CBSA3aHBI.
OCHOBHbIE TEXHUUYECKUE XapaKTEPUCTHKU:

Hamnpsoxkenue nuranus 8,5-15B
Koadpuument ycunenus HanpsxeHust 22 nb
npu Un=9 B fc=69 MI'n fu=10,7 MI'ng

T=-25...+55° C, He meHee

Koadpuuuent mryma 10 nb
npu Un=9 B fc=69 MI'y T=-25...+55°C

He Ooee

MakcrMalibHasi 4acToTa BXOJHOIO CUTHAJIA 110 MI'n

Muxkpocxema K174YP3 npencrasnsier co0oil Tpakt 00padorku UM curnanoB nmpomMexyTOUHOM
qacToThl. COJIEPIKUT YCUIIUTEIb-OTPAHUYUTEIb, CHHXPOHHBIHN IEMOYISTOP U MIPeIBaPUTENbHBIH

YCUIIUTCIIb HHU3KOM YaCTOTEL.

K174YP3
14 13 12 11 10 9

1 2 3 4 ) 6
Pucynox 4: Cmpyxmypnasa cxema UMC K174V P3

O yHKIMOHAIBHBIN COCTAB:

[ — ycunurens-orpanuunTens

Il — yacTOTHBIN IETEKTOP

[II — npeaBapuTENbHBIA YyCUIIMTENb HU3KOW YaCTOTHI




BuinoB2 WYY Buixo8 1 Y
Pucynox 5: Tunosas cxema sxnrouenuss UMC K174YP3

OCHOBHBIE TEXHHYECKHE XaAPaAKTCPUCTUKU:

HomunansHOE HanpskeHne MUTAHWUS 6B
Breixognoe Hanpsbxenue HY, pu 100 MmB
Un=6 B, fm=1 «I'n, Af=50 kl'u, Usx=1 mB

HEé MEeHee

MakcuMallbHOE BXOJTHOE HaNpPsKEHHE 300 mB

Jliia obecriedenus U30UpaTeabHOCTU IPUEMHHUKA 110 COCETHEMY KaHAly BBIOMPAaIO B KAUECTBE
¢uIbTpa NPOMEKYTOUHOM YaCTOThl MUHUATIOPHBIN kepamuueckuit puistp L10.7 MAS.
TexHuueckue XxapakTepUCTUKU QUIIBTpA:

LlentpanbHas yactoTa 10,7 MI'n
[Tonoca nponyckanus mo ypoBHio 3 1b 280 kI'g
[ToTepu 6 b
N30uparenbHOCTD 110 MOOOYHOMY KaHATy 30 nb

Jliia obecriedenys 3a1aHHOM U30UPATETLHOCTH 110 COCETHEMY KaHally HEOOX0IMMO HUCIIOJIb30BaTh
HE MEHee YeM 2 TaKux QUIbTpa.



2.PacyéT cTpyKTYypHOIi CXeMBbI.
2.1 Pac4éT nmoJs1oCchl MPONYCKAHUA JTHUHEHHOI0 TPAKTA NPUEMHHMKA

[InpuHa monocel MpoIrycKanus JTuHeHOTo TpakTa AF ckitajbIBaeTcs U3 MIMPHHBI CIIEKTPa
curHana AFc, 3amaca ast yaéra HecTaOMIIbHOCTH CUTHaa U retepoarHa AFHC U JonTuiepoBCKoi
nonpaBku AF.

AF= AFc+ AFuc+ 2AF

AFc=2x% Fe*(1+9’+\/?) ,rae FB — MakcnmManbHasa MoaynvpyroLas yacrtoTta
W — nHaekc moaynaumun.

AFe=2%3600%(1+5+v5) =593 kY

BennumHa AFHc onpenensercs o hopmyie:
AFne=2x\((5fe) +(5f2 )+ (fn ) +(Jfin)?) .rne

ofc — HecTabunbHOCTbL YacTOTbI CUTHaNa

Ofr — HecTabuAbHOCTb YacTOThl reTepoanHa

6fn — HecTabubHOCTb HaCTPOWMKKN reTepoArHa

O6fH — HecTtabunbHOCTb HacTporku Y4

Halriaém HecTabuabHOCTb YaCTOTbl reTEPOAUNHa:
M3 cnpaBouHumKa [2] Haxoaum rpadmk (1) 3aBUCMMOCTN HECTAaBMABHOCTM YacTOTbl reTepoAnHa OT
Temnepatypbl. s pacuéta Bo3bMeM Hauxyawwmin cayyan — T=50° C

W3 rpaduxa 1 BuaHO, 4TO NpU IaHHON TeMIieparype

‘3;;‘ ? nly a0COI0THAS HECTAOMIIBHOCTh YaCTOTHI T€TEPOIMHA COCTABUT
ﬁ]?"XA ’5 / ofr=300 KFL[.
300 —
' OTHOCHUTENHHYIO HECTAOMIIBHOCTD YaCTOTHI CUTHAJIA
200 / npumeM paBHOi  107°
100 BerunciuM HeCTaOMIBHOCTD YaCTOThI CHUTHAJIA:
dfc= 73%10°%x10™° =73Tu
0
_ T.x. IIpu€MHUK HacTpOEH N0 NPUHUMAEMOMY CUTHAILY, TO
100 —— / 5i=0 , 5u=0
R ‘ 4 Berancnmum AFHC:
-300 / AFne=2x\((5f2)+ (6f2)* +(5fn >+ (i)
50w 8T AFue=2%((300000)’+(73)*+(0)*+(0)?) =600 '

I'paghux 1: 3asucumocmo
HeCmaobuIbHOCMU YaCmOombl
2emepoounHa om
memnepamypul
OKpyJrcarowell cpeovl



Berarcnum gonmuiepoBckyro momnpaky AF mo ¢popmyie:

AFo=(2*Vplc)* Fc ,rne Vp — paamanbHasi CKOPOCTb, ¢ — CKOPOCTh CBETa
MakcumaiibHasi CKOpOCTh cOnmmkeHus 1Byx camonéroB Cy-27 cocrasnser 5000 km/4.

Vp=5000 xm/a = 1380 m/c

AF0=(2%1380/3%10% %73 =671 Tu
Berunciaum nonocy nponyckaHusi JMHEHHOTO TPAKTA!
AF= AFc+ AFuc+ AFn =59300+600000+2*671=660642 ' = 660 xI'11

CpaBHUM IIHMPUHY CHEKTPa CUTHAJIA U 3a1ac M0 HECTAOUIbHOCTH:

AFc=59,3 xI'y < AFuc=600 xI'1

B nannowm ciyyae Heo6xonumo BBecT cucremy AITY.

Koaddunuent yacrornoit aBronoacrpoiiku (Kuam) nexxut B npeaenax 15...25.
Bri6epem Kuan=25.

IIpu ucnonp3oBanuu AIIY nonoca nponyckaHus JUHEHHOTO TPAKTA TPUEMHUKA CIUTAECTCS I10
bopmyre:

I1=Fc+(2fn+ Fuc)l Kuan

I1=59300+(2%6714+600000)/25 =83354 ' =83,3 k'l

2.2 Pacuét cpenctB o0ecneyeHusi U30UPATETbHOCTH.
B cyneprerepoauHHOM NpuEMHUKE IPECENEKTOP AOKEH 00ecreunBaTh U30UPaTeIbHOCTh
10 3epKajibHOMY KaHaiy, a YIIY nomken obecriednBaTh H30MpaTENbHOCTD [0 COCEAHEMY KaHaIYy.

[Tpu ucnons3oBanuu Mmukpocxembl K174XA15 cTpykTypHas cxema COOTBETCTBYET IPUBEAEHHON Ha
pHCYyHKE 6.

BI] yry ny

o— K 21K | X 9

Pucynox 6: Cmpyxmyprnas cxema
npecenekmopa

Haiiném 060011eHHYI0 paccTpOrKyY 3epKaJIbHOTO KaHajia 1mo GpopMmyre:
&r=4( fnl fo)*(( fc— fn)l( fc—2fn))/dsp , rae dop — SKBUBANEHTHBIE 3aTyXaHUS KOHTYPOB

npecenekropa (d3p>0,02...0,01)

Er=4(10,7%10°/73%10°%) % ((73%10° —10,7%10°)/(73%10°—2%10,7%10%))/0,02 =74,6=371b
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I'pagpux 2: Hopmuposanmvie
yacmommole

3 rpaduka 2 1o kpuBoit 4 BUAHO, 4TO IIPH 000OIIEHHOH paccTpoiike
B 37 nb ocnabnenue 3epkanpbHOro kaHaia coctaBut >80 nb. Ot0
IMPEBOCXOAUT Tpe60BaHI/I$I, MpEAbLABIIACMBIC 3aTAHUCM.

[Ipu ucnonb3oBanuu kepamuyeckoro ¢puiasrpa L10.7 MAS
M30UPaTEeIbHOCTH 1O coceqHemMy kaHany coctaBuT 30 ab (cm. ctp. 7),
CJICIOBATENBHO JUTSI YAOBJIETBOPEHUS TpeOOBaHUN HEOOXOTMMO
MCITOJTB30BaTh KAK MUHIUMYM 2 TaKuX (QHIBTPA.

2.3 Pacuér cpeacTB odecniedeHUs1 yCUIIEHHS.

Hcnonp3yemast mukpocxema K174XA 15 obecnieunBaeT ycuaeHue
npuMepHo 27 nb npu HanpspkeHuu nutanus 12 B. Dto BuaHo u3
rpaduka 3. 271b cooTBeTcTBYET yeunenuto B 500 pas.
CnenoBarenbHO Ha Bbixoie MukpocxeMbl K174XA15 ammnutyna
curHayia Oyzer:

Usbix.cM.=KB11.*Kyxa1s*Ex , rae KBI. - koapdunuent
nepenaun BxoaHoi uenu (£0,8); Kyxais — ko3pduiuenT ycunenus
Mukpocxembl K174XA15; Ex_ ».7.c. curHana B aHTEHHE.

Xapaxmepucmuxu o
npecenekmopos Usbix.cm.= 0,8%500%10%10° =4 mB
Kyu, 8 Oyix » M6
* Zﬂ KIT49pP3
KIT& XA TS d
gz
24 / 199
20 /
50
16 ol 2 3 ¥
Iy g 12 15 ”m Vi 10 Iq 10 10* Usx,m8
I'paghux 4: Amaumyonasn
I'pagpux 3: 3asucumocmeo xapaxmepucmuka UMC
KO3(hpuyuenma ycunerus K174V P3.
HUMC K174XA15 om
HAanpsIdCeHuss NUMAaHusl.

ITo rpaduxy 4 BuaHO, 4TO IpH BXOAHOM curHaie 4 MB Ha Beixoge Mukpocxemsl K174YP3 Gyner
curHan ¢ ammumatynon 150 mB.

T.x. B 3a1anuu TpeOyeTcsl aMILUINTY/Aa BBIXOJIHOTO curHaia 1 B, To Heo0xoaumMo 1mocie MUKpPOCXEMBI
K174VYP3 BxiatounTh JOMOMHUTENBbHYIO cxeMy YHUY.

B xauectBe YHY Be10uparo mukpocxemy K174V H14.

Muxkpocxema npeacTasisieT codoi yeunurenb MomHoctd HY ¢ HoMuHaIbHOM BBIXOAHOMN
MoIIHOCTBIO 4,5 BT Ha Harpy3ke 4 OM. Yeunutesnb UMeeT BCTPOEHHYIO TEIJIOBYIO 3aLIUTY U
3alUTY OT KOPOTKUX 3aMbIKaHUI Ha BBIXOJIE.
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OyHKIMOHANBHBIN cOCTaB (PUCYHOK 7): | - ycTpOMCTBO 3alIUTHI OT MEPErpy30K

II — mpeaBapuTENbHBIN YCUIINTEID
[II — ynpansromuii Kackaz

IV — MoONIHEIN BEIXOIHOU KacKang
V — tenuoBas 3ammra

K1744H 14

—

! 2 J 4 5

Pucynox 7: @ynkyuonanvuwiii cocmae UMC
KI174VHI14

OcHoBHbIe XapakTepucTuku Mukpocxemsl K174YH14

Hampsixenue nutanus 13,5...16,5 B
HomunanbsHas BBIXO/IHAsI MOLHOCTh, IIPH 4,5 Bt
Un=13,5 B, f=1 x['u, Kr=10% Ru=4 Om, T=+25° C

Koadpuument ycunenus HanpsokeHUs! Ipu 40 nb
Un=15 B, Usx=10 MB, =1 xI';, Ru=4 Om, T=+25°C (100 pa3)

>+Un

(£ _]i' .J_ [
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——] €5 100,025
N VT :
! ]
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L fa
40y

o i
174 K3

Pucynox 8: Tunosas cxema eéxnowenus UMC
KI174VHI14




2.4 PacuéT cpeacTB ynpaBJjieHUs] HACTPOIKOH NPUEMHHUKA
B tunoBoii cxeme BritoueHust UMC K174XA15 (cMm. puc 3 ctp. 5) ucnonb3yercs crnocod

HaCTPOMKH BapUKAaIlaAMH.

W3 noxymenTanuu [8] Hail1éM napaMeTpbl KaTyllleK HHAYKTUBHOCTEHN U BapHKAIOB.

YacTora HacTpoKH

Hampsixenue Ha Bapukane

EMkocTh Bapukamna

88 MI'11

2

40

108 MI'n

7,5

25

T.K. ucrosip3yeTcsi BCTpEYHOE BKIIFOYEHHUE BAPUKAIOB, TO EMKOCTh BKIIOUEHHAS B KOHTYp OyzeT

B 2 pa3a MeHblIe EMKOCTH BapHKara.

Jlns mepecuéra cxemsl Ha Auana3oH 4actoT 70-73 MI' HaliiéM HHIYKTUBHOCTh KOHTYPHOU

KaTyILKU:

F=112%xxVLC — L=1/F*%4x7z’xC

L=1/(108%10°) 4% *%25%10" "> = 0,85 Mk’

Haiiném MPHMMaNbHYIO 1 MAaKCUMAaJIbHYIO EMKOCTh B KOHTYpe Ul auaras3ona yactot 70-73 MI'n:

C=1/F*«4xx’%L

Cmax=1/(70%10°) ¥4 %7°%85%10"° = 65 n®d

Cmin=1/(73%10°)*4%7°*85%10° = 55 nd
T.K. ucroyib3yeTcsi BCTPEYHOE BKIIFOUEHHUE BaPUKAIIOB, TO EMKOCTh BAPUKAIIOB JI0JKHA OBITH B 2
paza OoJibIlle paCCUUTAHHOU EMKOCTU B KOHTYpE:

Cmin = 110 n®
Cmax = 130 n®

[JaHHOMY Anana3oHy 3MeHeHUa éMKOCTU cooTBeTcTByeT Bapukan KB104E:

Cmin = 95 n®
Cmax = 143 n®

3. Pacuér anekTpmuecKkom NnpuHLMNMasbHON CXeMbl
3.1 Pacuér BxoaHOM uenu
Pacuét anemeHTOB BXOAHOW Lienu 6bin NPOBeAEH B NyHkKTe 2.4

Tak>ke 13 [3] N3BECTHbI MOTOYHbIE JaHHble KaTyLlekK:

O6o03HaueHue Yucno BUTKOB Jlnametp npoBojia, MM
L10 7 0,5
L11 1,75 0,25
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3.2 Pacuér BbIxoaHoOro KoHtypa YP4
B BbIXOA4HOM KOHTYype YPY npumMeHseM Te ke Bapukanbl, YTO M BO BXOAHOW LEenw.

N3 nntepatypsbl [3] N3BECTHBI MOTOUHbIE AaHHbIe KaTyLleK BbIXOAHOIO
KoHTypa YPU:

Ob6o3HaueHue Yucno BUTKOB Juametp npoBoza, MM
L3 6 0,5
L4 3,75 0,25

BeixogHoi koHTYp YPY CBsi3aH ¢ BXOJHBIM KOHTYPOM CMECUTENS UHIAYKTUBHOM CBA3BIO.

3.3 PacyéT KOHTYPOB rerepoarHa U CMeCcHTeJst
B KOHTYpaX IreT€poJriHa U CMCCHUTECII IPUMCHACM TEC KE BapUKaIlbl, YTO 1 BO BXOI[HOﬁ ocIu.

W3 nutepatypsl [3] ©3BECTHBI MOTOYHBIE JIaHHBIE KATyIIEK FeTepOJMHa U CMECUTEIS:

O6o3HaueHne Uwciio BUTKOB Juametp mpoBoga
L1 6 0,5
L2 6 0,5
L5 6 0,5
L6 3 0,25
L8 2x15 6udunsapHo 0,15
L9 2 0,25

4. PacyéTr OCHOBHBIX XapaKTEPHUCTHK NPUEMHHKA
Paccuntaem korpdunment mryma npuéMHIKa 10 GopMmyIe:

Nnp=(1/Key)+(Nypu.nu.— 1/ Key) ,rne Kpi - ko> PUIMEHT Iepeaady BXOAHOM Lienu
Nypu.rmu — ko3¢ dunuent nryma Mukpocxembl K174XA15

KBu=0.8 Nypu.nmu.=10ab=10
Nnp=(1/0,8)+(10—1/0,8) =12,5

3Hast kK0P HUIUEHT IyMa NPUEMHHUKA MOXKEM ONPEAEIUTh €r0 YyBCTBUTEIBLHOCTD 110 (JOpMYIIE:

E=V4xk*RaxT *II * Jox(Nnp+Tomnu—1) ,tae k — nocrosanas bonprmana; T —
CTaHJapTHas TeMieparypa npuéMuuka; Ra — conporusnenue npuémuuka; [1 — nonoca
npomnyckanus npuéMuuka; Jlo — xoapduuuent paznuaumoctu; Nop — ko3QPHUIHEHT nryma
NIPpUEMHUKA;

ToTH — oTHOCHTENBHAS IYMOBAas TEMIIEpATypa NPpUEMHHKA Ha yacTore 73 MI 1.

E=V4%1,38%10 2%50%300%83300%15,8%(12,5+6,6—1) =44 MxB
UyBCcTBUTENBHOCTh NPUEMHHUKA BBILIE, YeM TpeOyeTCsl B 33/1aHUH, CJIEJJOBATEIBHO TPeOOBAHUE 1O
9YyB CTBUTCJIBbHOCTH BBIITOJIHCHO.



5. Ucnosib30BaHHBIE MAaTEPHUAJIbI

5.1 Jluteparypa

1.
2.

6.

7.
8.
5.2 Pe

[IpoexrupoBanue paanonpuémubix ycrpoiicts. A.I1.Cusepc, «CoBerckoe paano» 1976r.
CrpaBounuk. [lonynpoBoaHukoBsie mpruOopbl. MUKpocxeMbl it ObITOBOM
paguoarnmapatypsl. U.B. HoBauenko «KY6K-a» 1996r.

CnpaBoyHrK. MUKpocxeMbl. DJIEMEHTHI CXeM OBITOBOM pajmoanmaparypbl. MaccoBas
pagnooudnuoreka. A.B. Hedenor «Pangno u cBsazp» 1995t

CrpaBoyHuK. J{noibl, TUpUCTOPBI, onTONEeKTpoHHbIE Tprbopsl. H.H. Topronos
«Queproaromusaaty 1983r.

A cTporo cyneprereponut. MaccoBast panuoouonuoreka. A.I. CoboneBckuit « JHEPTHS
1971r.

CoBpeMeHHbIH paauoBelaTenbHblil IpuéMHUK. MaccoBast paguoOubdnuoreka. JI.M.
Kononosuu «Paauo u cs3p» 19861

Kypnan «Pagno»

JHoxymenranus Ha Mukpocxemy TDA1062

cypebl cetu UHTepHeET

1. Bukunenus ru.wikipedia.org

2. Po3Hu4HBIN MarasuH 1o npojiaxe EeKTPOHHBIX KoMITOHEHTOB «Yun u Jun» chipdip.ru
3. PO3HWYHEBIM MarasuH Mo MpoiaXke MEKTPOHHBIX KOMIIOHEHTOB «IlmaTany» platan.ru

4. PamnoKOT — papuontoburensckuii popym radiokot.ru

5. OteuecTBeHHas paguorexHuka 20 Beka rwbase.narod.ru

6. My3eii 2JIeKTpOHHBIX papuTeToB 1551a3.1u
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