JUNCHUIIJINHA CxeMOTEeXHHMKA 3JIEKTPOHHBIX YCTPOUCTB

TOJTHOE Ha3BaHUE AHUCIUILUINHBI 0e3 a00peBUaTyphI

NHCTUTYT NHCTUTYT paIHOTEXHUYECKHUX M TE€JIEKOMMYHUKALMOHHBIX
CUCTEM
KA®DEJIPA PagnoBo/IHOBBIX POLECCOB M TEXHOJIOI UM

TIOJTHOE Ha3BaHUE Kageapsl

I'PYIIIIA/BI PPBO0-01-18, PPB0-02-18, PPB0O-03-18, PPCO-01-18,
PPCO-02-18, PPCO-03-18

HOMEDP prl'[l'I/BI, JUT KOTOPBIX MPE€AHAa3HAY€HbI MaTCpHaJibl

B/l YYEBHOI'O JlabopaTopHbIie padoThI

MATEPHAHA JICKIUSA; MaT€pHUAl K IPAKTUICCKHUM 3aHATHUAM; KOHTPOJIbHO-U3MEPUTEJIbHBIC

MaTepuaibl K NPAKTUICCKUM 3aHATUAM; PYKOBOACTBO K KP/KH, IpaKTUKaM

I[MTPEITIOAABATEJIb badoenko Banepuii [IaBaoBuu, Hedenos Cepreii

BaagumupoBuy

(I)aMI/I.HI/IS[, UM, OTYECTBO

CEMECTP 3)

yKa3aTh HOMEp ceMecTpa 00y4eHUst



JAudppepeHunanbHbIii 0a1aHCHBIH YCHINTEIb NOCTOSAHHOTO ToKa (YIIT)

[IpakTnueckoe  3HauYeHHE  MMEET  TPAH3UCTOpPHAas  CXeMa  T.Has.
moxocmabunuzupyrowe2o o0gyxnomociuxa. Cxema IPUMEHSETCS B KauyecTBE
JUHAMUYECKON Harpy3ku (MO NEpeMEHHOMY TOKY), a TakkKe B KauecTBe
cTabmiau3aTopa IMOCTOSHHOTO TOKA, B PsAE CIy4acB YIpPaBISIEMOIO BHEUIHUM
HanpspkeHueM. (Cxema, moscHstomass paboTy JBYXMOJIOCHHKAa B PEXHUME
JUHAMHMYECKON Harpy3Ku roka3ana Ha puc.3.11.
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Puc.3.11 TokocTaOUIu3upyonmi 1By XOJTFOCHUK

OcoOeHHOCTH CXeMBI: TOTEHIMaNl TPaJAWIUOHHOrO Bxojga (0aza V72)
dbuKcupyeTcsl Ha MOCTOSSHHOM YPOBHE MPSIMBIM HaIpsiKeHHEM 0a30-3MUTTEPHOTO
nepexona TpaH3uctopa V71, BKIIOYEHHOTO MAHOJOM, TOK JHONAA 3aaaéTcs
UCTOYHUKOM  CTaOWJIM3WpPOBAHHOrO TUTaHMs Ex ©  orpaHWuYuTEIbHBIM
conportuBieHrueM Rs. Ilapamerpsl TpaH3UCTOPOB TOAOHPAIOTCS HACHTUYHBIMHU
(OOBIYHO  WCTOJIB3YETCS HMHTETPaJbHOE HWCIOJHEHHE), 4YTO OO0ecleuynBacT
TEPMOCTAOWIM3AlINI0  TIOJIOKEHUs ~ paboueld  Toukw  TpaH3uctopa  VT12.
KomnekropHas 1emp COACPKHUT IOCIAEIOBATEILHO COCAMHEHHBIE HMCTOYHUK
MOCTOSTHHOTO HamnpspKeHUs TuTaHus U- U HCTOYHUK TEPEMEHHOTO0 BXOIHOTO
curHana Ug. KauecTBEeHHO MOSCHUM MPOIECCH B CXE€ME C TOMOIIBIO BBIXOIHBIX
XapakTepucTuk Tpanzucropa V12 (puc.3.12).
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Puc.3.12 Ilpuniun paboThl TOKOCTAOMIM3UPYIOIIETO ABYXIIOIIOCHUKA

Ignpra 2oy




B cratnueckom (HayanbHOM) pexkuMe UCTOUHUK U= cO31a€T HayaIbHbIE TOK
u HanpsokeHue lox U Ug. Mpu 3TOM cTaThdeckoe conpoTHBICHHE Re=Ugoflox
OTHOCHUTEJIbHO HEBEJMKO. BXOMHOM CUTHAN B TaHHOM CJly4yae MpeJICTaBIIsSIET OO0
3HaKOIMEPEMEHHbIE MpUpalleHus HanpsbkeHus: Uy,. ['paduyecku 310 Beipaxkaetcs B
BUJE TMEpeMElIeHUs] Harpy304HOM TMpsMOM mNapaielbHO camoid  cele
OTHOCHUTEJIbHO BBIXOJIHOM XapaKTEPUCTUKH, 3a(UKCUPOBAHHON B HEU3MEHHOM
MOJIOKEHUHM TOCTOSHHBIM TOKOM 0a3bl Tpansuctopa V72 — lgoyt2. Ilockonbky
BBIXOJIHBIE XapaKTePUCTUKU TPAH3UCTOPA B JIMHEHMHOU 00JACTH MOYTH ITIJIIOCKUE, TO
OosbliM  mpupanieHusM (A0 JECATKOB BOJIBT) BXOJHOTO HaIpsKCHUs
COOTBETCTBYIOT MaJIble MPUPAIICHUs] KOJJIEKTOPHOTO TOKa (107U MUJUIMaMIiepa),
T.C. JMHAMHYECKOE COMPOTHBICHHE BeCcbMa BEIHMKO: R m = A UndA Ik » Rer.
Pesucrop R,, oOpasyromuii mocienoBaTenbHyto 1Mo amMutrepaoMmy Toky OOC emié
Oojiee  yBEJIMYMBAET Ruw.  Takum  oOpa3om, cxemMa  OKa3bIBaeT
TOKOCTaOUIU3HUpYIolIee AeiicTBre ((OPMUPYET PEKUM Te€HEpaTOpa TOKA).

Iapannenvnorii 6anancuvii YIIT —MBYXTaKTHBIM JMHEHHBIN YCHIHTENb C
JIBYMsI UJCHTUYHBIMU IUIEYaMH, paboTaroNMMU Ha OOIIyI0  HarpysKy.
VYrpoiieHHasi cxeMa Takoro yCHJIMTEINs TpuBeieHa Ha puc.4.2.

YcunuTenbHBIMU JIEMEHTAMH B CXEME CIIyXaT JIBa MJICHTHYHBIX KacKaja
Ha TpaH3UCTOpaX C KOJUIGKTOPHBIMU pe3uctopamu Ry, R  u  o0mum
conpotupieaneM OOC 10 SMHUTTEPHOMY TOKYy , B KadecTBE KOTOPOTO
UCIIOJIb30BaH TOKOCTAOWIM3UPYIOIUMN ABYXIONIOCHUK Ha TpaH3uctopax V73,
VT4 u pesuctopax Rs u R, JeiictBue OOC mo 3MUTTEPHOMY TOKY aHAJIOTUYHO C
PacCMOTPEHHBIM paHee TPAaH3UCTOPHBIM KackaaoM mo cxemMe O3J. TpaH3uctopsl
VT1, VT2 ycraHaBIMBaIOT B HaydaJIbHBIM PEXUM Kjiacca A ¢ TMOMOIIBIO Lienen
cMmenieHus ( Ha cxeme He MOKa3aHbl) U 3aJaHus pe3sucTopoM Rg uKcupoBaHHOMN
BEJIMYUHBI CYMMAapHOIO HA4yajJbHOTO TOKAa 3MUTTEpA, paBHOTO ly= lyo1 + b2 . B
HayajgbHOM pexkume HamnpsbkeHrne OOC OTHOCUTEIBHO HEBEIUKO U PaBHO : Uge==
l,o Rer , THe Rer — cTatMueckoe COMpOTHBIICHHE JBYXIOJIOCHUKA. Huke Oyner
MOKa3aHO, YTO TPH JIFOOBIX CUMMETPUYHBIX MU3MEHEHHUSX MMapaMeTpPOB AJIEMEHTOB
cxemMbl B oOpa3zoBaHuu Uy-= ydacTByeT yke OoJbllloe JUHAMHYECKOE
CONPOTUBIICHUE JABYXMOJIIOCHUKA, YTO MPUBOJUT K PE3KOMY BO3PACTaHUIO
METJIEBOTO yCUJIeHUs U 3 (PEKTUBHOMY MOABICHUIO TOMEXH.
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Puc.4.2 bamancusiii VIIT




bunonsgpHoe  nuTaHWE  MO3BOJISIET  PEAIM30BATh  3HAKOIIEPEMEHHOE
M3MEHEHUE BXOJHBIX CHUTHANIOB Kaxaoro u3 BXOJA0B Uuxi, Ugwo OTHOCHTENBHO
oOmel Toukd. BXoJHblE cHUrHajgbl MOTYT MOJABaThCAd Ha JOOOW BXOJ MpH
3a36€MJICHHOM JpPYrOM BXOJ€, WJIA OJHOBPEMEHHO Ha JBa BXOJa, WU MEXAY
BXOJIaMH, B JIIOOOM Clly4ae YCHUJIMBAETCS PA3HOCTb BXOJHBIX CHUTHAJIOB, T.Ha3.
ouggepenyuanvrviii  6x00HoU cueHanr. COOTBETCTBEHHO BXOJ MEXIY JBYMs
BBIBOJIaMU 0a3 TpPaH3UCTOPOB Ha3bIBaeTCs Ouggepenyuanvhviv. W3BeCTHBIC
HeyoOCTBa CBsSI3aHbl C TEM, YTO COINPOTHUBIEHHE HArpy3ku He UMeeT
raJIbBAHWYSCKOHW CBSI3M C OOIEH TOYKOHM CXEMBI, OJJHAKO Takoe €€ BKIIOYCHUE
UMEeT TMPUHUUIIMAIBHOE 3HAYEHUE /I TIOJNyYeHHUs CBepXMajioro napeida
BBIXOJTHOT'O HANPSHKEHUSI.

PaccMOTprM OCHOBHBIE IPUUMHBI MAJIOTO Jipeiia BBIXOHOTO HAMPSIKEHUS.
llepsas u3 nux — cummempus cxemul, JOCTUra€Masi UHTETPAJIbHBIM UCIIOJIHEHUEM,
JNeNUCTBUTENBHO, (hparMeHT cxeMbl OanancHoro YIIT moxxHO paccmaTtpuBath Kak 4*
—IUJIEYUl MOCT, B JMAaroHajlb KOTOPOTO BKJIIOYEHO CONPOTHUBICHUE HArPYy3KH —
puc.4.3.
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Puc.4.3 DxBuBaJieHTHAA MOCTOBAs cXeMa

Ha puc.43 Rw , R w2 — DSKBUBaJCHTHBIE CONPOTUBICHUS MEXIY
KOJUIEKTOpaMu W sMutTepamu TpanzuctopoB VIl u VT2, U, — SKBUBaJIeHTHOE
HanpspkeHue nutanus. Eciam moct cOamancupoBaH, To Mpu KoneOanuax U, umum
OJINHAaKOBOM M3MEHEHHMH COMPOTHBIICHHUI PE3UCTOPOB OallaHC HE HapyIaeTcs, T.€.
A Upsn=0. M3MeHeHHs napaMeTpoB TPaH3UCTOPOB B OCHOBHOM CBS3aHBI C
TEMIIEPATypPO BHEIIHEH CpeJbl, MPAKTHUYECKU TOOUTHCS HICAIbHOW CHUMMETPHUHU
HEBO3MOXXHO, T€M HE MeHee npeid OyneT HeCcpaBHHUMO MEHbIIIE TaKOBOTO B
HeOaJTaHCHOM KacKaje.

Bmopasa npuuuna —peskoe yeenuuenue enyounvr OOC 1O TpUPAIICHUIO
AMUTTEPHOr0 TOKa. Hampumep, ¢ MOBBIIIEHUEM TEMIIEPATypbl IMUTTEPHBIE TOKHU
TPaH3UCTOPOB CTPEMSTCA MOJYYUTh OJMHAKOBBIE MOJIOKUTEIbHBIE MPUPAIICHUS
n3—3a yBenudeHus kodpduimenta f ¥ J0DKHO OBITh MPUPAIICHHE CYMMapHOTO
AMUTTEPHOTO TOKa A lyp = A Iy + A Iy, OmHAKO TOKOCTAOMIM3UPYIOMINN
JABYXTIOJIOCHUK B CHJIy OOJIBIIIOTO BHYTPEHHEro conpoTuBieHus (R pm )
MOJJICP)KUBACT TPAKTUYECKH HEW3MEHHBIM HadallbHOe 3HadeHue |,y =Const,
cienoBaTenbHO pe3ko Bo3pactaeT HampsikeHne OOC — U=, crabunuzupyroniee
AMUTTEPHBIE TOKHU.

AnanornyasiM o0OpazoM pearupyeT Au(hepeHIUANbHBIA  YCHWIHTEIb Ha
T.Ha3. CUHGA3HLIL CucHAl, NEUCTBYIONIUN OJAMHAKOBBIM 00pa3oM OJHOBPEMEHHO
Ha o0a Bxoma. CuH(azHass COCTaBIISIONIasi MOXET OBITh B COCTaBE BXOJHBIX
CUTHAJIOB, MOJAHHBIX HA BXOJbl YCHJIMTENS OT Pa3HbIX HCTOUYHUKOB, HAIPUMED, BO
BXOAHBIX HampsokeHusaX Ug=5B u Ugn=4B mnpucyrctByer cuHdazHOe



HanpspkeHue Ugy ¢=4B. [IpuunHoi nosiBieHus: CMH(pA3HOr0 CUrHajda MOryT OBbITh
TaK)KEe BHEIIHHUE DJJICKTPOMArHUTHBIE HABOJKH (TIOMEXH) Ha BXOJHOW KOHTYD
YCUJIMTETIS.

OnacHocTh CHMH(A3HOTO CHUTHaja 3aKJIIOYaeTcs B TOM, YTO IMPHU JTONYCTUMOMU
BenuurHe Ugy np, CHH(pA3HAS COCTaBIAIOIIAs MOXET IMPEBbIIATh JOMYCTUMYIO
(0OBIYHO HOPMUPYEMYIO) BEIMYUHY U BHIBECTHU YCUIIMTEIb U3 CTPOSL.

HuddepeHunanbHplii  yCUIMTENb MOAABISET CHH(pA3HBIA CUTHAN, T.K.
BBI3BAaHHBIC WM TMPHUPANIEHUS SMUTTEPHBIX TOKOB OJWHAKOBHI IO 3HAKY W
BBI3BIBAIOT yBenuueHue nerieBoro ycwieHusa nenu OOC Tak ke Kak U Ipu
JEHUCTBUU BHEIIHUX JECTAOMIM3UpYIOIUX (pakTopoB. B CBs3M ¢ 3TUM BiIHsHHE
3TUX (PAKTOPOB YACTO HA3ZBIBAIOT CUH(A3HON MOMEXOH.

N3 —3a HeujeanbHOM HIEGHTUYHOCTH  MAapaMETPOB TPAH3UCTOPOB U
pE3UCTOPOB CHH(pa3Has MOMEXa YaCTUYHO MPOXOAMUT Ha BBIXOJ , CO3/aBasi peid
BBIXOJHOrO HampsbkeHusi. PaccmatpuBas mieun cxembl au@epeHIIMaIbHOTOo
YCUJIUTENS KaK OT/AENIbHbIE TPaH3UCTOpHbIE Kackaabl ¢ OO MOXKHO MOKa3aTh, 4TO
BhIXO/IHOE cuH(pa3Hoe HanpspkeHHe paBHO: Upuxcp = Usxcp(Kuvtt —Kuvr2) = Kuep
Usxcp. Taxum oOpazom, kodp@uuueHT mnepenadyu CUH(PA3HOTO CHUTHalIa TeM
MEHBIIIE, YeM MEHbIIIE PA3HOCTh KOIP(PUIIMEHTOB YCUIICHHS TPAH3UCTOPOB.

B TexHWYeCKOW MOKYMEHTAIIMU HAa KOHKPETHBIC YCHIIMTEIU HOPMHUPYIOTCS
JOIyCTUMas BEJIWYMHA BXOJHOTO CHH(pa3Horo HanpskeHUus — Ugxcpaon
norapudmuyecknii koddduimeHT ocnadbneHuss cuH@pazHoro curHana Ko [ab] =
201gKW/Ky, toe Ky-koaddumment ycunenuss ycunutenas. B coBpeMeHHBIX
UHTETPpanbHbIX YCUIUTENSIX Koei[aB] = 80...100.

BxonHoe compotuBienue s CUH(A3HOTO CHUTHAlIa  JIOJDKHO OBITh
BO3MOKHO OOJIBIIUM JJIsl YMEHBIIEHUSI BXOJHBIX CHH(A3HBIX TOKOB, BIHSIONIUX
Ha Jper(OBYIO COCTABISIIONIYIO BBIXOJHOT'O HampshKeHUs. Briie Obuio mokazaHo,
9TO 9Ta TMpodiieMa pemiaeTcs yCTAaHOBKOM B IIeMA  OOpaTHOM  CBS3HM
TOKOCTAOUITU3UPYIOUIETO JIBYXIOIIOCHUKA C OOJBIIUM TUHAMUYECKUM BBIXOHBIM
CONPOTUBIICHHEM. MOXKHO mMoOKa3aTh, 4TO Ruxcy ~ (1+ h2is) Rumw, THE Ry —
nuHaMudeckoe  (muddepeHmanbHoe)  CONMPOTUBICHHE  0OPaTHOCMEIIEHHOTO
KOJJIEKTOpHOTO mepexona Tpausuctopa V74 Ha cxeme puc.4.2 . OObIYHO Ry
HaxoauTcs B npenenax 10...100Mom.

Bxonnoe muddepenunansoe HampsipkeHue Uiy np BCerga MNPUBOIUT K
mpoTUBO(A3HBIM  W3MEHEHUSIM  TOKOB W KOJUICKTOPHBIX  HaIpsHKCHHUH
TPAH3UCTOPOB, COOTBETCTBEHHO M3MEHSIOTCSI BEJIMYMHA U TOJIIPHOCTH BBIXOHOTO
HanpspkeHus.  [loCKOJIbKY W3MEHEHHs DJMHUTTEPHBIX TOKOB OJWHAKOBBI U
MPOTHBOIIOJIOKHBI 10 3HaKy, TO l,o= Const , OOC mno nuddepeHIHATBHOMY
CUTHAIly HE JECUCTBYET.

PaccmarpuBasg kaxgoe IUIEHO CUMMETPUYHOM CXEMbl KaK OTAEJbHBIN
TPaH3UCTOPHBIN ycunuTenb no cxeme O3, s KodhPuUUeHTa yCUIEHUs MOXKHO
BOCIIONB30BaThCs (popmynoit (3.24) ¢ oueBuaHbIMU 3ameHaMu: R’y = Rcu , B
cootBeTcTBUH C (3.22), Ryxrpoc = Nits, T.K. R,=0 (OOC orcyrcTByet). Mes BBUAY
UJCHTUYHOCTh JJIEMEHTOB W TIAPAMETPOB CXEMBI, ISl PEKHMa XOJOCTOTO XOjaa
MTOJTY4HIM:



Ky = Ustix1 =Yewx2 _ Ugpx _ h215 Ry (4.1)
Ugx1 —Ugx2 U 6x.0¢h 15

i€ Upuxi B Ugyxo — KOJUIEKTOpPHBIE HampsikeHusi TpansuctopoB V71 u VT2.
Koaddumument hyi, y MaoMOIIHBIX TPAaH3UCTOPOB JOCTUTAET COTCH CAMHUIL, JUIS
nanbHelmero ysenuueHusa Ky B nud@pepeHnnanbHbIX yCHUIUTENSX UCIOJIb3YIOTCS
coctaBuple TpamsucTopsl (Ky=10* ...10°) w/unM KackajHOE BKIIOYEHHE
TPAH3UCTOPOB B KAUE€CTBE IMHAMUYECKUX KOJUIEKTOPHBIX Harpy30K.

[Ipogomxkass aHamoruto ¢ kackaaom O3, MOXKHO HaWTH BXOJHOE
conpotuBiieHre st aupdepeHnuanbHoro curHaia: Rgx =2h;;, u BbIXOgHOE
conpoTuBieHue: Ryx=2 Ry [Ins yBenuueHus BXOAHOTO CONPOTHUBICHHS BO
BXOJIHBIX KacKaJlax 0ObIYHO MCHOJB3YIOTCS MOJIEBbIE TPAH3UCTOPHI, MO3BOJISIOIINE
NOJIy4aTh BXOJHOE COMPOTUBIIEHUE TOPSAJIKA €AMHUIL — AeCcITKOB MOM.

HecMoTpst Ha CUMMETPUYHOCTD CXEMbl YCUITUTENS, ACHCTBUE OJHOTO U TOTO
KE HaIpSHKEHUS MOOYEepEAHO Ha BXOJbI MPUBOAMUT K BBIXOJAHOMY HAIPSIKEHUIO
OJIMHAKOBOW BEJIMYMHBI, HO pa3HOM mossapHOocTH. JledicTBUTENbHO st + Ugyu
U 2=0 (BTOpoil BXOX 3aKOpoueH Ha OOyl TOYKY), BO3pacTalOT TOKHU
tpan3uctopa V71l u oguHaKOBBIM 00pa30M yMEHbILIAIOTCS TOKU TpaH3uctopa V72.
B »tom cnyuae BeixomHoe HampspbkeHue, paBHOE: Upyx=Ugwor — Uk Oyzer
OTpULIATENBHBIM, T.K. | Ugol| < | Uko2| . B TaHHOM cilydae mosioKUTeIbHOMY 3HAKY
Uex.1 COOTBETCTBYET BBIXOJHOE HAIPSKEHUE TPOTUBOIOJIOKHOIO 3HAKa, T.€.
BXOJITHOM CHUTHAJ WHBEPTUpPYETCA. B CBSA3M € 3TUM BXOJ, CHTHajJ C KOTOPOTO
IPOXOJUT Ha BBIXOJ] YCHUJICHHBIM, HO C MPOTHUBOIOJIOKHBIM 3HaKOM (uiu (a3oi,
JUIsl TIEPEMEHHOTO CHUTHAJa), Ha3bIBaeTCs uneepmupyrouum. Jjis KoMOWHALUU
BXOJIHBIX CUTHANOB + Upr 1 Ugc1 = 0 mporiecchl B cxeme OyAyT 3epKajbHBIMH,
3Haku Wi Gas3bl Ugo U Ugux OyIyT coOBIAgaTh U COOTBETCTBEHHO ATOT BXOJ]
NIPUHSITO HA3BIBATH HEUHBEPMUDYIOUJUM.

YcnoBHoe rpaduueckoe obo3HadeHue auddepeHmanbHoro ycuinutens DA
npuBeeHO Ha puc. 4.4, MHBEPTHPYIOUIMN BXOJ MOMEYEH 3HAKOM WHBEPCUU
(KpyKOK).

DA
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Puc.4.4 YT'O nuddepeHnmanbHOT0 yCHUIUTENS

YacTto ObIBaeT HEOOXOJMMO  HM3MEPSTh  BBIXOJIHOE  HaNpsHKEHUE
OTHOCHUTEJIbHO OOIIeH TOYKM CXEMbl, 3Ta 3aJadya pelaercs ¢ I[OMOUIbIO
nudpepeHInanbHOrO Kackaia ¢ HECUMMETPUYHBIMU BXOJIOM U BBIXOJIOM, CXEMa ,
MOSICHSIIONIAsl PUHIIMI €T0 padoThl IpuBeIeHa Ha puc.4.5
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Puc.4.5 Hecummerpuunsiii 1udpepeHnnanbHblil yCUIuTeNb

Tpausuctop V71 BrIOYEH MO CXeMe€ BMHUTTEPHOTO TMOBTOPUTES,
KOMIIEHCAllMsl TOCTOSHHOM COCTaBIISIONICH HamnpsbKeHuss Ha Kosuiektope V72
OCYIIECTBIISIETCSI PE3UCTUBHBIM nenureneM Ry, Rp.  Jduddepenumanbhbie
YCUJIUTEIN B JUCKPETHOM UCTIOJHEHUU UCTIOJIb3YIOTCS BO MHOTUX U3MEPUTEIIbHBIX
YCTPOWCTBax, HaNmpUMeEp, B reHeparopax curHanoB [3—111, I'6-27 u npyrux
npubopax. KpoMe TOro oHM BBIMTYCKAaIOTCS B WHTErPajJbHOM HCIOJHEHUU Kak
caMOCTOSITENbHbIE 3JIeMEHTHI, Hanpumep, cepun C K175VB2, K175YB4, KP198
YHI, KP198 YTI. MaccoBoe pacnpoctpaneHue auddepeHaibHble Kackabl
NOJIYYUJIM Kak 0a30BbI€ CTPYKTYpHBbIE OJMOKHM COBPEMEHHBIX MHOT'OKACKaIHBIX
VIIT.



3aoanue

PaspaGorats um wuccienoBath B cpeae Electronics WorkBench cxemy
g GepeHInaIbHOT0 YCHIIMTEIBHOTO0 Kackaga Ha OWIMONSPHBIX TPaH3HCTOpPax
(AY). HaauBunyansHo 3amaerca (tabmuiel 3.1) HampspbkeHue nutanus Uy,
BEJIMUMHA KOJIJIEKTOPHOTO COMPOTHBICHHUS R¢. Tum TpaH3ucTropa B3sTh H3
oubmmorexkn National2 B cooTBeTcTBMM ¢ BapuaHTOM 3ajaHus (110 HOMEpPY B
y4eOHOM JKypHaje) orcuMtath B OubOmmoreke National2 cBepxy BHHU3 THII
TPaH3HUCTODPA.

Tabnuua 3.1.

Nepap. |1 [2 3 4 5 6 7 8 9 10

U.(B) |8 |12 |14 |18 |22 |26 |30 |34 |38 |40

R« 1 |2 3 4 5 1 2 3 4 5
(xOm)

Neap. |11 |12 13 14 15 16 17 18 19 20

U,(B) |40|38 |34 |30 |26 |22 |18 |14 |12

oo

R« 1 |2 3 4 5 1 2 3 4 5
(xOm)

[IpoBecTH OIIEHOYHBIN pacyeT M TOCTPOUTH CXEMY IS HCCIIECIOBaHUS,
noj00Hyto puc. 3.1.
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Puc 3.1. Tunosas cxema qisa ucciienoBanus ycuurens Y.

NctouynukomM curHana siBJsIETCS YHUBEPCAIbHBINA FeHepaTop, padoTaromuii
B pexkume cuHyconaanbHoro curnana 1 kl'n, 1 mB. Bonst™merp n amnepmerp M1 u
M2, M3 pabotator B pexnme AC U HU3MEpAIOT BXOJHOW TOK M HaNpsHDKEHUE
curHana. Bonbtmerp u amnepmerp M4 B pexkume DC  u3MmepsieT mOCTOSIHHOE




HaIpsDKEHUE Ha BBIXOJE OTHOCUTENbHO 3emiu. Pesuctop R1 m R2 — GaszoBbie
PE3UCTOPBI, 3aJar0IIHe TOK 0a3bl U, COOTBETCTBEHHO, BXOIHOE COIPOTHBIICHUE
Rax. RS — bSMuTrTepHoe CONpOTHBIEHHE, OOECIEUMBAIOIIEE IOJABICHUE
cuH(aszHoi coctapistomeid. Pesuctopel R3 u R4 —kosiekTopHble CONPOTUBIEHUS,
OTBETCTBEHHBIE 32 BBIXOJHOE COMPOTUBIEHUE Rypix.

Hanaoka u uccneoosanue no ROCMOAHHOMY MOKY:

IIpoBectn oneHouHbIl pacuer. COCTaBUTh DIIEKTPHUYECKYIO CXEMY
YCUJIUTENIBHOTO Kackana /Y,
— Brimonanuts Hanaaky cxemsl. [logOupas BeIMuuHy SMUTTEPHOTO pe3ucTopa RS,
NOOUTHCSA TMOTEHIMalIa KOJUIEKTOpa TPAH3UCTOpa OTHOCUTENBHO 3eMiu (M4)
MHUHHUMAaIbHBIM ~();

Hccneoosanue na nepemeHHom moke

— TlpoBeputh pabOTOCIOCOOHOCTH MO OCHMJIOIPaMMaM BBIXOJHOTO CUTHAJIa Ha
yactore 1 xI'1y ;

— UWsmensiss BenmuuuHy BXOoAHOTO curHama Uy, 1T00UTBCS MaKCUMaJbHOU
BEJIMYMHBI HEMCKAKEHHOT'0 BBIXOAHOIO CUTHaJa (1o ociuiorpady - puc. 3.2);
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Puc 3.2. OcuunimorpaMmMbl CUTHAJIOB: BXOJHOTO (CHH.) U BBIXOJHOTO (KP.)

— Tlomyunts AUX (Ha Bode Plotter — puc. 3.3). Curnansl Ha BBIXOJaX PaBHBI U
caBunyTH 1o ¢asze Ha 180°. Io ocuumIorpaMMaM U3MEPUTh MAKCUMAIbHYIO
BEJIMYHMHY HEMCKAKEHHOTO BBIXOJHOIO CUTHANA Upgyx waxc-
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Puc. 3.3. AUX ycunurens

— Ilo rpaduxkam boae-mnorrepa usmeputh AuddepeHunanbHbplii KO3QPUIUEHT
YCUJICHHUS:

Ky_wp =

— Bepx#roro yactory AUX ycunurens:
fo=

— HWsameputs BxonHoe comnpotusienue Y (mo npudopam M1 u M2):
Rex=
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