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MPEJXUCJIOBHE

Bropoe u3jaHue naHHOE KHUIM TNpeciieflyeT IieNb O3HAKOMHUTh
CTYJEHTOB, H3yYaIOIWMX 3JEKTPOHHKY, C TIPUHIOUIIOM JeHCTBHSA
H OCHOBHBIMH CXeMaMH ONEPALMOHHBIX YCHJIHTEJEH, HX napamer-
paMu H Ccrnoco6aMH HM3MepPEeHHsl 3THX MNapaMeTpoB; AONOJHHTENLHO
paccMOTpeHbl TakKe HeKOTOpLle crnelldajbHbie JIHHeHHBle CXeMEB
H ycanuTesu. Martepuan usnaraercsi ¢ MHHHMAaJbHBIM HCIOJbL30BAa-
HUEM MAaTeMATHYeCKOro annapatra IPU COXpaHeHHH HeOoOXOmMMOH -
CTPOTOCTH H3JIOKEHHS, UTO [eJiaeT €ro SICHBIM M JIEMKONOCTYIHBIM,

" INonoxeunus, KOTOpPbie MOryT OKa3aThbCs MOJIE3HBIMH B NPaKTUKE
KOHCTPYMPOBAHUSl CXeM H pacyeTa WX KOMIIOHEHTOB, CIelHaJbHO
OTMEYalOTC B OCHOBHOM TekKcTe ®W B JjabopaTopHeIXx paborax,
a Haubojiee BaXKHBHIE U3 BBIUHCJAUTENBHEIX IPOLENYD HJJIOCTPU-
PYIOTCS mpuMepaMu paciera paboTOCNOCOOHEIX CXeM.

KHury MOMKHO HCIOJNb30BaTh B KauecTBe yueOHOro mocobust nns
rOJAMYHOIO KypCa MO TEOPHH M NPHUMEHEHHS M ONEePAlUOHHBIX YCUJIH-
Tesiel, YUTAEMOIO B KOJUIE[IKAX, TEXHHUUECKUX HHCTUTYTaX, 4 TaKKe
AJis OOHO- H [BYXTOAMYHBIX TexXHOJOruYecKHx nporpamm. Oua
npejHasHayaercs TAKKe JJIf TeXHHKOB-3JIEKTPOHLIHKOB, KeJaroLux
MOMOJIHUThL CBOM 3HAHUS 00 OnepanyOHHBIX YCHINTENAX.

Kaxgasi rmaBa coOlep:KHUT BBEJ\€HHE, KPATKHE mnepedeHb Lesef,
OCHOBHOH TEKCT C NMPUMepamy, KPATKHE BHIBOABI, KOHTPOJBLHBEIE BO-
Ipockl M onucaHue naGopaTtopHod paborel. JlaBopaTopHbie paboTni
NOCTpOeHB TakuM 00pa3oM, 4TOOB WX MOXKHO OBUIO BBIIOJHHTH
¢ UOMOLUBK €aMOro JOCTYIHOTO OOOPYLCBAHHUS, KOTOpPOe OOBIHHO
HMeeTcss B PaCNOpfiXKeHUW OONBIIHHCTBA y4eOHBIX 3aBeNeHHH.

Jlas BeINOJHEHHS 3THX paboT He TpebyeTcss HHKAKMX Je(HIHT-
HBIX JleTajed WM NPeJMEeTOB, a HCIOJNb3yeMble OlepanHOHHbie ycH-
JIMTeNH IIMPOKO NPHUMEHAIOTCS U JIErKO AOCTYNHBEL. B RHMre onu-
caHo OoJbllIoe KOJMYECTBO J1abopaTOpPHBIX 3KCNePHMEHTOB, H3
YHCJIA KOTOPHIX MPENnojaBaTenh MOMKeT BhiOpaTh yHpaiKHeHHs, Hau-
6oJee NOAXOAMAIINE IJis1 KOHKPETHOH ayIUTOPHHU.

B Hacrosiiee M3jaHMe BKJAOYeHB HOBHie raaepi 8, 10 u 11,
B ri. 8 ommcaHO HECKOJBKO THIIOB AKTHBHLHIX (QHJIBTPOB, HpHUEM
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¢ MHHMMYMOM MAaTeMaTHHYECKHX BHIKJIANO0K. TeM He MeHee mnocjie
H3yUYEHHMs] STOU IJiaBhl UHTATENlb MOXKET CAMOCTOSITEJILHO CKOHCTPYH-
.poBaTh BLICOKOKAY€CTBEHHble aKTHUBHbie (UabTph. B ra. 10 omu-
caHpl JUHEeHHBble W UMIYJbCHbiE CTAOHJIM3ATOPH HATNPSIKEHUS HJS
KCTOUHHKOB NUTAHHS; B Hee BKJIOUEHB KakK OOIINe MPHHIMIB KOH-
CipyMpoBaHusl TaKHX CTaCUIM34TOPOB, TaK W OMNHCAHHUs cCylle-
ciBylomux uarerpasibibix cxem (MC). I'maBa 11 3HakOMUT uHTaTEA
¢ uekoropeimu MIC ycunutenel cnenuasbHOrO Ha3HAUEHUS, TAKUMH,
KaK KOMINAapaTophbl, TOKOPA3HOCTHBIE YCUJUTENH, H3MepUTeJbHbIe
YCHJIMTENH K DPa3BA3bIBAOLUME YCHJIMTEJH; B 3TOH IJiaBe OIHCaHbl
TaKKe HEKOTOphie NMPUMEHEHHs] KOMIIAPATOPOB U Talimeprl THna 555.
Kpome TOro, aBTOp cuei wLeiecoobpasHbiM Oojee nojgpoGHO ocse-
THTb HEKOTOPbie BOMPOCH W TNPHBECTH JIONOJIHUTEJbHEIE MPHMEPH.

ABTOp He CYMTAaeT NPUHATYI0 HM TOCJHENOBATENBHOCTb TJiaB
00s13aTe)bHOM; UX NMOPANOK MOXHO MEHSIThb Tak, YTOOB HAWNYUIIUM
c6pa3oM yJOBNEeTBOPHUTb TPeGOBaHUSIM KOHKPETHOro Kypca, Kak He-
OJHOKPAaTHO mNoOCTynas u cam aBrop. HeKoropbie npennoYuTaloT
nocne ri. I cpasy nepexoiuTh K ri. 5 U cielyiomuM 3a He#, ocTaB-
Jisis riaBel 2—4 a8 NoCHAeyIoIEero u3ydeHusi. TeKCT KHUFH Io-
CTPOEH TakK, 4TO e€ro yJ06HO H3y4aTh U B 3TOH MOCJENOBATENBLHOCTH.

Bech maTepuan pasbut no raasaM cheayioium o6pasoM. B ra. 1
CIUCaHbl ONEePAaNHOHHBIA YCHINTENb H NPUHIUI ero paboThi U JaHbl
CCHOBHBIe cxeMBl ycunutesnefi. B ra. 2 6osnee nmoppo6HO paccmat-
puBaloTca obpaTHas CBSI3b, a TaKiKe HEKOTOPEIE HCTOYHHKH OHIMOOK,
CBfI3aHHBIE C HEHJeaJlbHOCTBIO ycHauTeJiel, W oObiAcHAeTCs, 4TO
TaKOe «BHEIHsIsi KOMIeHcauusi cipura». B ri. 3 paccmarpuBapTcs
10K cmelnenus, KOCC, crocobpl usMepeHHs ITHX BeJUYHUH, TeM-
nepatypHeie OIIMOKM M cTabuausanus npepoiBaHdem. B ria. 4 npu-
BeJleHbl HaCTOTHBIE XapPAKTEPUCTHKH, PACCMOTpeHBl crnocobsi ¢aso-
BOH KOPpPEeKIMM M CKOpPOCTb HapacTaHusi. [JnaBa 5 nocesiuexa
CYMMUpYIOWNM cxemam. B ri. 6 omucaHel HHTerpatopsl U gudde-
peHuHaTops, B [Ji. 7 —JiorapupmMmuiecKkue cxemp, a B rj. 8-—
akTuBHble GHABTPE. B rin. 9 npuUBeneHBl CXeMEI, HJIIOCTPUPYOLIHE
cObluHbie NpPUMEeHeHHsi orepalHOHHBIX ycusMTesefl. B ru. 10 u 11
ONHCcaHH cTAGUIH3aTOPH HANPSXKEHHS u HeKoTopbie JuHelHbie HC
CIelHaNbHOro Hazuauenus. B rii. 12 uM3yyaloTcs myMBl B CHOCOGBI
3asemyieHusi. Ilpumoxenne A comep:uT 0030p 1O onepalHOHHBIM
ycunurensiM. B mpunoxerud b paccmaTpuBalOTCsi BHYTpeHHEe
ycrpoiictBo # gefictBue OV pA741. B npuyioxkeHnn B onucaubi
CepUiiHLEe CXeMBl ONepalMOHHBIX ycuauTensed. B npunoxkenusx
I'—E npusenensl BRIYHCJHEHHS, OKa3aBLIHeCsl CJUIIKOM TpoOMO3J-
KUMH, 4T0CBl GBITh NMOMELIEHHLIMM B OCHOBHOM TEKCTe, 4 B INPHUJIO-
KeHuu JK HaHBl OTBETHl HA KOHTPOJBHEI¢ BONPOCH. B KOHLIE KHMIH
noMellleH yKasaTesb CHMBOJIOB ¥ TePMHHOB.

s ycnemuoro usyvweHusi NaHHO KHHMIH YHTATeJl0 HeOoGXONUMO
38HATh OCHOBHbi€ CBEJEHHS O TPAH3UCTOPAX M OCHOBBI aJre0phi.
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B ry. 7 Hcnonb3oBaHE HEKOTOPHIE 3JIEMEHTADHBIE NpPHEMH JU]-
(hepeHiHanbHOro U HHTErpajbHOr0 HCHUHCJIEHHS; COOTBETCTBYIOLIHE,
rveGospiine 10 OCGBEMYy JOIOJHUTEJBHBIE CBEJEHHST MOTYT OBITh
coollleHE B Mpollecce NPernofaBaHUs UM MPEJOKEHHl JUIs caMo-
CTOSATEIBHOIO M3YHeHHs.

B 3akmouenre aBTop xo0Ten OB BBIPA3HTh IPH3HATEIBHOCTD
BceM, KTo o6ecneunBasn pPYKOBOACTBO M IOJJEPKKY IIPH IOAro-
TOBKE STOW KHHMIH, ¥ B 0COCeHHOCTH JI0603HATENBHEIM H 3aHHTe-
pecOBaHHEIM CTyAeHTaM, BONPOCH KOTODHIX MOGYXZIaJH ero HCKaTh
NPOCTHE K siCHble 00BbSICHEeHH .

Jycuc M. Poaxernbeppu



TJTABA 1
OCHOBHbDBIE CBENEHUSA
Ob ONEPALUOHHBIX YCHUJIMTEJAX

Yro6el NOJB3OBATHCS ONEPAIMOHHBIMH YCHJHTENSIMH, Heobxo-
AMMO 3HaTbh, 4TO 3TO Takoe. B Hacrosiue#t rnaBe OynyT paccMoT-
peHbl yCTPOHCTBa OCHOBHBIE CBOHCTBa U NapaMeTphbi OlepalHOHHBIX
ycuwidTenefl, a TakKe BayKHeHIIHe THIBEI YCHJHTEJNBHEIX CXeM, B KO-
TOPHIX OHU HCIIOAB3YIOTCS.

HasnaueHne rnaBol. OKOHYMB HM3yuYeHHEe 3TOH IJiaBhi U OTBETHB
Ha KOHTPOJIbHBEIE BONPOCH!, CTYAEHT JOJIKEH YMeTh:

1. Hepequcnmb OCHOBHBIE HaCTH onepauHOHHoro YCUJIUTENS] U ONH-
caThb WX YCTPOHCTBO.

2. Tlepeuucnurh Ha3BaHUS BHIBOJAOB OIEPAIIMOHHOIO YCHJAUTEId
H OOBSICHUTH UX Ha3HaUeHHe.

3. Ilepeuncnuth HasBaHHA U OATh onpe,u,eneﬂnﬂ CJeAyIOLIUX mnapa-
verpoB onepauuontoro yeunurens: A, Ucpe, Tevy fexs, Rsx, Revx-

4. BriyHcAuTL apaMeTpbi KOMIOHEHTOB IlenH OOpaTHOH CBS3U AJA
33JaHHOI0 KO3(QUIHEHTa YCHJIeHUS 3aMKHYTOH Llend M HauyepTHTb
MO MaMSATH CXEMBI NMOBTOPUTEJ]S HANPSIXKEHHs, HEHHBEPTUPYIOLIEro
YCHJIUTENS], HHBEPTUPYIOLIEro YCUJIUTEJNS U ycunutensi ¢ audgpepen-
HHAJBHBIM BXOLOM.

5. Ilpu sapanmbix KOMIOHeHTax Hend O6paTHOH CBf3W BHIYHCIUTD
KO3((QHIKENT YCUJIEHHMSI 3AMKHYTOH LeNu AJsi CXeM, NepeyrciieH-
HBIX B 1. 4.

6. Beimonnuts naboparopHyio paboty K ra. 1.

1.1. YTO TAKOE OIEPAILMOHHbBIN YCHJIMTEJIb?

OnepayHOHHBIH yCHIUTENb — 9TO MOAYJBHBIE MHOIOKACKaHBIH
VCHANUTENb ¢ Au(¢epeHnnanbHbiM BXOAOM, 10 CBOHM XapaKTepuc-
THKaM NpubauxKaonuics K BOOOpaKaeMOMy «HIealbHOMY YCHJIH-
Tenoy». C TaKUM HlleaJibHEIM YCHJIMTeNeM OOBIYHO ACCOUHHPYIOTCH
cjiefyouide cBofictBa: 1) GeckoHeUHBIH KO3((HIUEHT yCHJIEHus U0
HanpsikeHuo (A—>o0); 2) OeckoHeyHOE IOJiIHOE BXOAHOE CONPO~
TuBjenne (Zsx—00); 3) HyJieBoe NMOJIHOE BBIXOAHOE CONPOTHBJIEHHE
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(Zewux—-0); 4) paBencTBo Hys0 BhIxOmHOTO HAnpsiKeHHs (Upnx ==
= 0) npu paBHHX HanpsixKeuusix Ha Bxopax (U; = U,); §) 6ecko-
HeyHasi LIMPUHA MOJIOCH [MPONyCKaHus (OTCYTCTBHE 3aAePIKKH NpPH
NPOXOMK/IEHUH CHrHajia yepes ycuautenb). Ha npaxkTHke HH OmMO
H3 3THX CBOHCTB He MOXeT OLITh OCYLIECTBJIEHO MOJIHOCTDLIO, ONHAKO

A(Us~Uy)

Puc. 1.1. DkBuBaJienTHAs cXeMa YCHIIHTEJS.

WHBEPTUPYHOILMIA
O
Bxof

HenHBepTUPY LMK
B
BXO[L

Puc. 1.2, Vcsiosupie H3oGpaxennss ycuanrens. Up 55 Us, HO oTHOLeHHe
Uguxf(Uz — Uy) = Ay onenp Beamxo.

K HHM MOXHO NpPHOJU3UTBCS € JOCTATOUHOMN J/if MHOTMX (pHJIONKe-
uuil toydocThio. Hampumep, ecin KOI(QQHUUEHT YCHIEHHS] CXEMH
OrpaHHyuBaeTcsl NpH nomouwn ob6parHoU cBf3u 3HaudeHueM 10, TO
Ko3(QQHUUeHT ycuieHHsi cobcTBeHHO ycunurtenss (6e3 o6paTHOH
%BS{SPI), paBupiii 1000, ¢ npakTHYecKOH TOYKH 3peHHs AOCTATOYHO
JIM30K K 6eCKOHeYHOCTH.

T1épemii  kackan _OMEepanuOHHOIO YCHJHTeNs1 — 8T0 nup(eper-

WMaspHeR yeranTesb. Judepennuanbplil yCUIMTeb HMEET BhiCO-
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KHH KO3(QOHINEHT YCHJCHHA 10 OTHOLIEHHIO K Pa3HOCTH BXOIHDIX
curnanoB (1. e. Us—U; Ha pre. 1.1 u 1.2) u Huskuit kosdou-
[HEHT YCHJEHHS NO OTHOLUCHHIO K ONHMHAKOBBIM CHTHAJAM, NOJAaH-
HEIM Ha BXOJHl OJHOBpPeMeHHO (crH(pasHBIe curHans) .

Kpome toro, nuddepeHuHanbHBIl yCHAHTEL HMEET BBICOKOE
MIOJIHOE CONPOTUBJEHHE IO OTHOILEHMIO K AIOOBIM NOLAHHBIM HA €ro
pxoAbl curHanaM. BXojgHofi kackaj onepamHoOHHOrO YCHJIHTENs SiB-
Jisietcs HanboJee OTBETCTBEHHBIM, INOCKONBKY HMEHHO HM onpeje-
JisieTcsl BeJIHYHHA TOJHOrO BXOJHOIO CONPOTHBJIEHHS B B HEM MHHU-

Vinseprupyrowuin _§— NpOMeHCYTOUHBIE OKoHeYHbIT

BXOR fumepesukans- P KaCKE\VﬂbI BbI;DﬂHDMC Bbixog,
HenkBepTupyro— | bt Kackan yeunexus H%::a’lz :
UM BXOA + BbIX

Puc. 1.3. Bnok-cxema ONepanHoHHOro yCHAHTENS,

MH3RPYIOTCH YyBCTBHTEJLHOCTL K CHH(A3HBIM CHTHAJAM H Harps-
¥eHue casura?,

3a BXOAHBIM KAacKajJoM, KakK nokasaHo Ha puc. 1.3, cienyior
OIHH HJH HECKONBbKO HPOMEXYTOYHHIX; OHH 00ecne4YuBaloT yMeHb-
UleHHe HAaNpsXKeHHS YIOKOS Ha BEIXOJE YCHJAHTENS J0 OGJH3KOH
K HYJIO BeJINYHHBI H YCHJIEHRE NO HANPSXKEeHHI0 H no Toky. Ilocne-
JIOBATEILHOE YCHJIEHHE Y0 HANPSKEHRIO HEOOXOAHMO /ISl MOJyde-
HHUSL BBICOKOTO 00Lero Ko3Q(QHIHeHTa YCHJIEHHS NO HANpPSKEHHIO,
a YCHJeHHe 110 TOKY — il ofecrneYeHHs TOKa, AOCTATOYHOIO JJIsi
paboThl OKOHEYHOIO Kackaja 0e3 TOro, YToObl HATPY3HWThH BXOLHOM
Kackazn. B npoMexyToyHBIX KacKafax MOTYT OBITH HCNOJb30BaHbl
Kak guddepesunanpibe, TaK U OJHONONIOCHBIE CXeME.

Oxkoneunblfi Kackaj JOJKeH OGecneyHBaTb HHU3KOE MNOJHOE Bhi-
XOJIHOe CONPOTHBJIEHHE ONepPalHOHHOrO YCHJIHUTENs] W TOK, JOCTa-
TOYHBIR JJs NRTaHus oxupaemoll Harpyskd. Kpome toro, sror
Kackajl JOJXeH HMeTb JOCTATOYHO BBICOKOE NOJIHOE BXOIHOE COpo-
THBJIeHNe, YTOOH He Harpyxarb mOCHeIHRH H3 NPOMEKYTOUYHBIX
KacKazoB. B kauecTBe OKOHEYHOTo Kackajia OGBIYHO HCNOJb3yercs
IPOCTO#l HAH KOMIIJIEMEHTAPHBIH 3SMUTTEPHBIH NOBTOPHTENb.

Ha puc. 1.4 nokasaua ynpolileHHasi cxemMa onepalHOHHOTO YcH-
aurens. Ilpexze Bcero chaexpyer cuenath HECKONBLKO 3aMevaHR
OTHOCHTEJIbHO ero BXojHO# nenn. ConpoTHBNEHHs B LensX 3MHTTE-

D CunassblMM CHPHAZAMH HASHBAIOTCA MOAAHHble OXHOBpeMeHHO Ha o06a
BXONa CHTHANB! ¢ ONMHAKOBLIMH $az0li W AMIVINTYRON.

2 Hanpsenus cnBura — sTo HeOOMbLIME N0 BeNHYMHE HEIKENATeNbHEE CHI-
HaJlbl, KOTOPHE BOSHMK210T BHYTPH YCHAHTE]sl H NPHBOAAT K IOSBJIEHHIO HEKO-
TOPOro HanpsiKeHHsi Ha €ro BHIXONE NPH HYJeBHX HANPSIKEHHSX Ha OBOMX BXO-
nax. TlpuunHOH HX [OSBNEHMS SBJSETCH HETOYHOE corsiacopanne HalpsKeani
3MUTTEp — 0232 BXOAMBIX TPAH3HCTOPOB.



12 TI'rasa [

+UJ o—
‘ []]
,\r,, T; |
WHBepTUpyo ~ Beriom,
_ T2 3
M BXDg
2 I
Heumpeprupyrowmin
o- 1 1 Tg
BXOR ] ‘ :
T;j————,f [}
YacToTHag
KOMNEHCaumea™
[] (Koppexuus ).
i o—

KoMNNeMeHTapHbik
HOW KacKag € WCTOYHMKDM BbIXOBHOW Kackap

HEM3MEHHOID TOKa

AMQmepeHLmMancHbli Bxog -~ | NpOMEITYTOUHLIE  KBCKBMb
b5

Puc. 1.4. YnpolllenHas cXxeMa ONepPaHOHHOTO YCHJIHTENS.

poB TpaH3ncTopoB I H T2 NOBHIUAIOT NOJHOE BXOAHOE CONPOTHRBIE-
HHE BXOJHOTO Kackaja. TOKH KOJJEKTOPOB BO BXOZHOM KAacKale
OObIYHO HEBEJIHMKM, TaK YTO JHOABI 9MHTTEP — 0a3a BXOJHBIX TPaH-
3HCTODOB HMMEIOT BbICOKOE COIPOTHBJIEHHE IIePEMEHHOMY TOKY,
U cxXeMa MOXKeT JeHcTBOBaTh NPHM MajblX BXOAHBIX TOKax. [Ipowr-
pHill B KO3((pHIHEHTe YCHIEHHs NEePBOro Kackala, KOTODbIfl MpH
3TOM MOJyYaeTcs, BIOCNEJCTBHH AOJIXKeH OBIThb BOCIONHEH B INpO-
MEXYTOUHBIX Kackapzax. Jins CHHXXEHHS YYBCTBHTEJNLHOCTH CXeMbi
K CHH(a3HBIM CHTHAJaM TOK 3MHTTEpa INepBOro KacKaja 3aj1aercs
C IOMOIUbIO HCTOYHHKA IIOCTOSHHOrO TOKa. [TOCKONMBKY HCTOUHHK
MOCTOSIHHOTO TOKAa HMeEeT BBICOKO€ BHYTPEHHee CONPOTHBJEHHE fpyx,
KO3 QUIHeHT yCHJAeHHS Au(depeHiBaNbHOr0 YCHIHTENIA MO OTHO-
UIEHHI0 K CHH(A3HHM curHanaMm Acc nonydaercss odeHp HH3KHM D,

Yro6bl YMEHbLIHTDL BXOAHON TOK, HEOGXOMMMBbIil 1J1si BO3OY K AEHHS
I depeHHanbHOTO YCUNRTENs, H YBEJIHUYHTH ero BXOZHOE CONpo-
THBJ/IEHHE, B KayecTBe TPaH3NCTOPOB mnepBoro Kackaga I; u Ta

¥ Cu. npunomenre A, -

|
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MOJKHO HCMOJb30BaTh napbl JlapJAHHITOHA WM MOJEBble TPaH3HC-
Topbl. Mcrnonb3oBaHKe NONEBBIX TPaH3HCTOPOB (C p—n-TePexooM
nin  MOIT-TpaHsHCTOPOB) NO3BOJSET NOJNYYHTH OYEHb BHICOKOE
BXOJiHOE conpoTHBiaeHRe. [lHddepeHimaibHble YCRANTENR HA IOJe-
BBIX TPaH3HCTOPaX HMeIOT (oJiee BBICOKOE BXOJNHOE HaNPsiKHHE
caBura Ucys, KOTOpOE ~ CHABHEE 3aBHCHT OT TEMIEPATYpPHl, YeM
y ycrauTeseifl Ha OHNONSPHBIX TPAH3UCTOPAX, OLHAKO 3TH HEMO-
CTaTKH MOTYT OBITHb CBEJEHBl K MHHHMYMY C NMOMOUIbI) Pa3IHUHBIX
neneit oOpaTHOR c¢Bsi3w BHYTPH ycunutensi. CyLIECTBYIOT HHTe-
rpanpabie cxeMbl (FIC) onmepalHOHBBIX YCHAUTEJNEH, B KOTOPHIX I/
MOBBILEHHA JIOJHOTO BXOIHOTO CONPOTHBJGHHS HA BXOJE HCMOMb-
3YIOTCH TOJIeBBIE TPAH3HCTOPH], & B OCTAJbUBLIX IENsX YCHIHTENS —
6rnonspusie. McnonbsoBanue B KauecrBe Iy n Te nap Hlapauurrona
TaKke NPHBOAUT K NOBHINEHHI Ucps M YCHAGHHIO 3aBHCHMOCTH €0
OT TeMIlepaTypH.

Ecan  kosddurinesT ycmieHnss no HanpsaxeHnoo paseH 10
(A, =10) nns nepeoro kackagma, 100 (A = 100) ans BTOpOTO
u 20 (A;=20) ans Tpernero Kackana, To OOIIKI KO3(QHIHEHT
yeudenust A siBnsiercsl MpousBeseHHeM K03(Q(HIHEHTOB YCHJIEHHS
‘OTJIeJIBHBIX KACKaJOB:

A = A1AA3 = 10-100-20 = 20 000,

7. €. JIOBOJILHO GOJBIIOH BeJHYRHOM.
B npunoxenun B paccMorpena IIHPOKO H3BeCTHAS HHTErPafib-
Hasl cxeMa omnepauuoHHoro ycuaurtenss pA74110 ¢upmer Fairchild.

1.2. BBIBOAbI ONMEPALLMOHHOIO YCHUJIMTEJSA

Ha puc.. 1.6 nokasanel BHENIHHE BBIBOJBI OHNEePaLlHOHHOIO YCH-
. ATeNs:

(1) +U, ——UU. BuIBOSIBEI wepripyiown ¢4) +U(1)
JIS HANpsiKEeHHH NuTaHus. BXOR

(2) Yacrornan koppexyus. . Bbixop
Oty BHIBOAB (HHOTJa MX Ha-  HEMHBEPTUPYHMA
3BIBAIOT BLIBOJAMH CTA0HJH- oo
3amMy, 3aJePKKR HJIH CIBHTA
$asel) HCNONB3YIOTCH AN
IpeIoTBPAalleHNs] TeHepaiHy
ONMEepaLHOHHOTO  YCHJHTENS, HacToTHan  KoppeKuLvs
ecny  IOCTeHHH He HMeeT Ppyc. 1.5. LlokoneBKa OMepauMOHHOrO YCH-
BHYTpeHHeH KoppekuHH. DBo- JIHTENSL.

Jiee Tofpo6GHO 3TO OOCYyKjaa-
€TcH B CJEIYIOIleM pasjee.

(3) Boixod. BbBOZ, ¢ KOTOPOTO CHHMAETCSI YCHJEHHO® Hanpsi»
JKeHue.

B Oreuecreennnii anagor 140¥ 16, — Ilpus, ped,
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(4) Huseprupyroujuii 8xo0. Ecnu HenHBepTHpYIOIIMET BXoh 3a-
3e€MJIeH M CHTHAJl NOJAH Ha HMHBEPTHPYIOIUKH BXOJ, TO CHTHaJ Ha
BBHIXOJIe OKameTcs CIBHHYTHM No ¢ase Ha 180° oTHOCHTEJbHO CHI-
Hasa Ha BXoje. R

(B) Heunseprupyrowjuii exo0. Eciin uHBepTHPYIOIUMI BXoj 3a-
3eMJIEH, a CHTHaJ NOJaH Ha HEeWHBEPTHPYIOLIHI BXOH, TO CHIHAN
Ha BBIXOJIe OKaXeTcsl CHH(Pa3HBIM C CHIHAJIOM Ha BXOJe.

1.3. OCHOBHBIE NAPAMETPLI
ONEPALUHOHHBIX YCUJIUTEJEN

1. Koagpdpuyuent ycunenusn 6e3 obparnoi ceasu (A). Kosdou-
LUEHT YCHJEeHHS] YCHJHTeNs B OTCYTCTBHe oOpaTHOH cBsizH. OOBIUHO
paBeH HecKoJbKHM ThicsiuaM. HasHBaercss Takxe MOJHBIM KO3(@n-
LHEHTOM YCHJIEHHS 1O HAMPSXKEeHRIO.

2. BxoOuoe nanpsisicenue cosuza (Ucgs). HeGonbline uexena«
TesJbHEE HANPSMKEHHSs,, BOSHHKAIONIHE BHYTPH YCHJHTENS, CIYHKar
TIPUYHUHON IOSIBJIEHHSI HA €ro BHIXOJe HEKOTOPOro HEeHYJIeBOro Ha-
OPSXEHHS TPH HYJEBOM HaNpsiKeHHH Ha o0ORX BXozax. SIBnsieTcs
CJIeJICTBHEM HETOYHOTO COTJIACOBAHHS HANPSIKEHHH sMuTTEp — 0asa
BXOAHHX TpausucTopoB. OGHYHO Ucys PABHO HECKOJBKHM MHJJIH-
BoJIbTaM .

3. Bxodnoii tox cmeujerusn (Icw). Tok Ha BXogax ycuJHTelNd,
HeOOXOMMBIH ANl paboThl BXOJLHOTO KACKaja ONepPanHOHHOIO YCH-
JIUTEJIsI; TOK §askl, KOTOPHIH Ho/KeH ObITh ofecredeH JJif BXOIHOrO
TPaH3HCTOPA.

4., Bxoowuoii tox cOsuza (lc;s). Pa3sHOCTH TOKOB CMellleHHs, He-
00XOIUMBIX JJisl JIBYX BXOJHBIX TPAH3HCTOPOB OIEPALIHOHHOIO YCH-
surens. [losiBasieTca BesieACTBHE HETOYHOTO COrylacoBaHusi Ko3hgu-
LHEeHTOB yCHJEHHS 10 TOKY (B) BXOaHBIX TpaHsucropoB. Ecau
I w1 — TOK, HEOOXONHUMBIH A5t MUTaHUA 0a3bl BXOAHOrO TpaH3HcTopa
Ha HMHBEpTHpyIolleM BXoje, a lcup — TOK, HEOOXOAHUMBIi [Jifl IHTa-
Hus 6aspl BXOJHOrO TPAH3HCTOPA HA HEHHBEPTHPYIOLUEM BXOZE, TO
fepe = Iemi — Iewe (pHc. 1.6). Bxoguofl TOK ciBHra MeHsieTcs YpH-
6n1H3WTENLHO TaK K€, KaK BXOJHOE HaNpsKeHHe, MO03TOMY TOK
CIBUra siBisieTcsl TnepeMeHHOH BeJlnYHHOH. OOBYHO cpp JIEKHT
B AHANA30HE OT HECKOJbKHX €JHHHI[ IO HECKOJBKHX COTeH HaHO-
amrep.

5. Bxodrnoe conporusaerue Rgx. ConporHBjieHHe yCHJIUTENs! MO
OTHOIIEHHIO KO BXOoAHOMY curHajuy. Kak npaBuiio, Rex NpeBbIlIAET
OJIUH MEeraoM, HO MOXET JOCTHIaThb U HECKOJbKHX COTeH Meromos.

D Ucpy HA3SLIBAIOT BXOAHMBIM, TAK KAK ONPENENAIOT €ro 4Yepes TO Hampsie-
Hue, KOTOpOE HaA0 NPHJOXKHTL KO BxOAaM, YToGH Ha BBIXOAe YCTaHOBHJICH
0 B.— IIpum. ped. -
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CrenyeT pasjmyath AudQepeHUuajbHoe BXOLHOE COIPOTHBJEHHE,
T. €. CONPOTHBJEHHE MeXJIY JBYMsi BXOIHBIMH BBIBOJAMH, H CHH-
¢a3Hoe BXOLHOE CONPOTHBJIEHHE, T. €. CONPOTHBJIEHHE MEeXAy 00b-
eJMHEHHBIMH OOOHMH BEIBOLAMH BXOZOB H 3emJyel. B onucanusix
MHKDPOCXEM OOGBIYHO He YKa3LBAeTCs, KAaKOH H3 3THX napaMerpoB
pMeeTcs B BRAY, K [RIIETCH MPOCTO Rex.

. 6. BbixoOnoe conporusientieé Ripux. BHyTpennee conpoTuBleHHe
YCHJHTENS, O KOTOPOM MOXHO CYIHTb MO HANPSIKEHWIO HA ero
peixozne. OOBYHO Rpux HE NPEBOCXOANT HECKOJBKHX COTEH OMOB.

7. Koadpgpuyuenr ocrabrenus cunasHelx 6X00HbLX HANPAKCE-
ruil. Xapaktepusyer cnocobHOCTL ocnabasite (HE YCHIHBATBL) CHI-
HaJBl, TPHJOXKEHHBEe K oOorM BXozaM
onuoBpemerno. (Bonee nompo6ro 3ro Temt
ofcyxkaaercs B . 3). |

8. Koaghpuyuenr saunnun necrabune- ~—
HOCTH UCTOMHUKA AUTQHUA Ha 8bixodHoe Tmn

nanpaxcerue. IlokaspiBaeT H3MeHEHHE Tege=Tomt ~Teng
BBIXOJIHOTO, HAMPSIKCHUS NIPH H3MEHEHHH

X u Puc. 1.6. Onpenenenne Bxon-
nanpsikennft nuranusa (U » —U on- HOFO TOKA CHBHId.

HoBpementno) Ha 1 B. OO6buHO paercs
B MHKPOBOJIbTaX HA BOJBT.

9. Bxoodnas emrocrb (Csx). EMKOCTHL MeXAY BXOAHBIMH BBHIBO-
JaMH H 3eMJel.

10. Tox norpebaenus. Tok nokost (6e3 Harpyskm), mnorpedsse-
MBIl onepalHOHHBIM YCHJIHTEJNEeM.

11. Iorpebaseman mouHocts. Momuocts (0e3 Harpyskn), pac-
cenBaeMdsl ONepalROHHBIM YCHAHTeNIeM.

12. MaKkcumasvHan CKOPOCTb HAPACTAHUA 6bLXOOH020 HANPAsCe-
nua (V). MakcumanbHasi CKOPOCTb H3MEHEHHS BBIXOJHOTO Hanpsi-
JKEHHs, JJaHHAS B BOJBTAX Ha MHKPOCEKYH]Y.

13. Ilepexoduas xapaxrepucruxa. Crrsaj Ha BBEIXOJE olepa-
IIMOHOTO YCHJHTENs NPH Nojaye Ha ero BXOJA CTYNEHbKH Hampske-
unsi. Bpemsi HapacraHHsi u BeJHYHHA BHIGpOca BBHIXOJHOTO HAMpsi-
KEHHS JAI0TCsl JIJf CTaHJapTHOrO H3MEHeHHs BXOJHOro Hanps-
WKEHHs.

14. ITpedervro donycrumsie snauenus. Ciopa OTHOCHATCS TaKue
papameTpel, Kak MakCHMaJjbHas pacceHBaeMasl MOLWIHOCTb, pabo-
YyHi JHanasoH TeMIeparyp. MaKCHMaJbHOe HanpsiKeHHe NUTaHHA,
MaKCHMaJbHasi PasHOCTb BXOJHBIX HampsiKeHHil (Mexay HHBEpPTH-
PYIOIMM ¥ HEHHBEPTHPYIOLIHM BXOJAMM), MAKCHMaJbHOE Hamps-
Kenue cHH(QA3HBIX BXOAHBIX CHTHAlTOB H MHTEpBaj TeMneparyp
xpanennsi. ([IpeBbileHne 3THX MaKCHMaJbHBIX 3HAYEHHH IPHBOLHT
K NOBPEIK/IEHHIO ONIEPALMOHHOrO YCHJIHTEJsL.)

Psig msroroBuTesiefl BKJIOUaeT B clelH(HKalHH CBOHX omnepa-
LMOMHBIX YCHJHTeNeil rpaguky MHOrHX napamerpoB. Cioopa Moryt
oTHOCHTbCS! 3aBHCHMOCTH Usux. maxe OT Ry, Usnix. maxe OT HANPHMKE~
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Husi uTanus, Ucge # Iew OT TeMIepaTypsl. BHUMAaTENbHOR H3YYEHTE
cneuH(pUKanui OepAlHOHHBIX YCHAnTeN el ecTh HeoGXoanumas npej-
TOCBIIKA HX YCHelIHOTO HCIOJb30BaHHA.

HanGosee cyiiecrBeHHble napaMerpbl, Takue, Kak Ucpe U A,
OCBIYHO HajoTCH NPH MAKCHMaJbHOH ¥ MHHHMAaJbHOH paGoYnx TeM-
neparypax, a Takxe IpH KOMHaTHOi TeMiepartype.

1.4. PE)XXUM CYMMHUPYIOUIEM TOYKH

[lo npnunuam, koropele OyAyT oGcyXKaaThCs HHXeE, O ABYX BXO-
Jax YCHJIHTENs YacTO TOBOPAT KaK O TOuKe CYMMUPOBAHUA. Pexum
3THX BXOJOB OIpejeJisieTcss MaJblMH TOKAaMH CMELIeHHs H pas-
HOCTBIO HANpPAXEHHH MeXJY BXOJAaMH, HHYTOXHOH IO CPABHEHHIO

Ug= 1,5 MB
UBb|X= 158 = AUg

L

Puc. 1.7. CoorHoluenHe BXOA-BBIXOA B nu¢pde-
PeHIHaJNBHOM YCHIHTEE.

C HanpsKeHRSMH B JIOOBIX APYTHX TOYKAX CXeMBl, KOTLa YCHJIH-
TeJb HCIONb3YeTcsl B cxeMe ¢ OOPATHOH CBH3bI0. DTO OGYCIOBJIEHO
BBICOKHM KO3((RIHEHTOM YCHJICHHS ONEPALHOHHOTO YCHJIHTENS HPH
pasoMKHyTofl Lenn oOpatHoli cBa3H. Hanpumep, npH BBIXOAHOM
HanpsokeHHH 15 B u kosd¢ruuente ycunenus 6es oOGpaTHOi CBfASH
10000 nanpsxkenne MeXny BXoAHBIMH BeiBojamr (U, Ha puc. 1.7)
paBHO Ugux/A, T. e. 15 B/10000, min 1,5 MB. Baxno orMeTuTh, YTO
BBIXOJIHOE HalpsNKeHpe onpefessercss TOJNbKO MaJbiM HalpsKeHHeM
MeXJy BXONHBIMH BBIBoZaMH (u HuueM apyrum). [Tockodabky Ko-
3QQULUHEHT YCHJIEHHS ONEPAIlMOHHOrO YycuauTeass 6Ge3 oOpaTHOMH
CBfI3H BecbMa BEJIHK, 3TO BXOAHOE HaNPSi:KEHHe AONKHO OHITh OueHb
MaJbM,

1.5. NOBTOPHUTEJIb HANPS)XEHUS

\ .

B cxeme na puc. 1.8 Ugux nonaercss HeNnocpeacTBEHHO Ha HHBEP-
THPYOWRH BXoA. Ecn¥ BcnoMHHUTBL, UTO HaNpsiXKeHHe MeXAY BXOJ-
HBIMH BBIBOjaMH Uy —3TO TO HanpspKeHHe, KOTOPOe YCHAHBAeTcs
€ KO3(Q(UIMEHTOM YCHJEHHS YCHINTeNss A, To NOHATHO, YTO NpH
nojave CHrHajJa Ha HEHHBEPTHMPYIOIUHH BXOJ HANpsiK€HHE Ha Bbi-
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XO0j€ VYCHJIHTeNsi H3MEeHHTcs Tak, uto okaxercs Uy = Ugux/A,
nocJie Yero BBIXOJHOe HanpsixkeHHe OYJeT oCTaBaTbCsl MOCTOSTHHBIM,
noKa He H3MEHHTcs: BXojHo# cHrHal. [lockonbky koagduuueHT
yCHJIEHHs! ONEPALHOHHOTO YCHJIHTENsl OYeHb BbICOK, Uy Oyzer ovess
MaJio, NM03TOMY Upux OKaxKercsi npHOJH3UTENBbHO PABHBIM Uy,
Hanpumep, ecnr Ha NOBTOPHTeNb HanpsixkeHus (puc. 1.8) no-
nath nanpsokenve 1 B, nanpsokenne Ha BbIXoJle HAYHET pacTH, MO-
CKOJIbKY HanpsikeHne -1 B nozaHo Ha HeHMHBEPTHPYIOIUHH BXOZ.
HanpsixkeHde Ha BBIXoZe OyjeT pacT® JO TeX Iop, IOKa He

Ugx

1B

i LW :

=]
o

Puc. 1.8. IToBroputens HanpsrKeHus.
Q — NPpHHLUHOHAALHAA CXema; 6-—3l'llOpbl BXOJHOTO H BLRIXOJAHOTQ CHIHAaAOB.

okaxercsl, YT0 Upnx = Uzx, unn Uy = 0. Ecan koaddumment ycun-
Jienusi onepanHonHoro ycunurenss A= 10000, uanpsikenue Ha
BBHIXOJi€ MIepecTaHeT pacTH, Korja okaxercs, uro Uy=1B/ 10000=
== 0,1 uB. I'lo cpaBnennio ¢ 1 B Uy = 0,1 mB npenebpexumo mano
¥ NPHOJIH3HTEJIbHO PaBHO HyJI0. Ecan HanpsixkesHe Ha BBIXOje mpe-
Boicut 1 B, Tto namenurcs noasipuocte Uy pasHocts Uy — Usux
CTaHET HEPaBHOR HYJIO, TAK YTO HANpsAXeHHe Ha BHXOJe HaYHEeT
MEHATbCS B OOparHOM HanpaBjeHHH (moHMxartbes) jgo 1 B.

W3 3zakona Kupxropdpa umeem Usx + Uy = Usux. [lockonbky
Upux = AUy, nonyuum, 4ro Uy = Usnx/A. CnepoBatenvho, Usx +
+ Usuix/A = Uspux. Ecin A npubnnxaerca k OGecKoHEYHO GoJib-
NIOMY 3HAYEHHIO, TO 4neH Upux/A cTpeMurcs K HYNIO, 4 B pe3yib-
Tate nonydyaeMm paBeHCTBO Uy = Usux. Tak kak BXomHO# curHan
NojaH Ha HERHBEPTHPYOLWH BXOM, CHrHAjl Ha BbiXoje Oyaer
UMeThb Te XKe $asy H aMIHTYAY, YTO H BXOJHOMH.

Bxopnmoe HanpsiKeHHe CBS3aHO ¢ 3eMJieHl TOJbLKO uepe3 BXOJHOE
CONPOTHBJICHHE YCHJHTENS, KOTOPOe OYEHb BeJIHKO, INO3TOMY NO-
BTOPHTE/b HALPSAXKEHHs] MOXKET CJIYXKHTh XopoluuMm Oy¢epHEM Kac-
Kanow,
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1.6. HEUHBEPTHUPYIOUIUN YCHJIUTEJIb

Cxema Ha puc. 1.9 nossoJisier HCNOJAL30BATH ONEPALMOHHEIH yCH-
JIUTENb B KauecTBE HEHHBEPTHPYIOLIErO YCHJHTEJs ¢ BBICOKHM HOJ-
HBIM BXOLHBIM CONPOTHBJIEHHEM, NpHUeM KO3(QGHUIHEHT YCHJIEHUs
BCeil CXeMBl [0 HAAPSXKEHHI0 MOXeT OBITh KECTKO 3ajaH C Io-
MOLUBIO conpoTuBieHuil R B Ro. .. IlonHoe BXomHOe compoTuBJeHHe
Beell cXeMBbl OKa3blBAeTCs] BBICOKHM, TAK KAaK €IHHCTBEHHHM IyTeM
IS TOKA MeXAY BXOJAOM H 3emyeH (BXOZHOTO TOKa) fBJAETCS Bbl-
COKOE TOJIHOE BXOJHOE CONPOTHBJIEHHE ONePalHOHHOTO YCHJHTeJs.

Ry Roe Conporusyiennsi Ry B Ro.c
— 00pasyioT JeJHTeNb Hampske-

_I___‘:I — HHS ¢ OYEeHb MaJoHl Harpyskofi,
= B CHJIy TOro 4YTO TOK, HeoOXomu-
- L_O MBIl [ YIPaBJeHHs YCHIHTE-
Ugyy “1€M, OYEHbL MaJl (Iew = 0). Ilo-
_T_ 3TOMy 4Yepe3s Ry B Ro.c TeueT

J OIHHAKOBBIH TOE, U HaNpsiKeHHe,
Ugx NPHIOXKEHHOe K HHBEPTHPYIO-
ieMy BXOLY, PaBHO
1 UsxR1/ (R1 + Ro, o).
= Ecan, wanpumep, Usx =1B,
Puc. 1.9. Hemmpeprupylomuii ycwim- TO YCHJAHTENb Oyjer pearrpo-
TeJIb. ‘BaTh Ha npesbllenne U, Han
Ueux/A, MeHsisl BHXOJIHOE Ha-
IpsiXeHHe [0 TeX MOpP, NOKa HanpsXeHHe HAa HHBEPTHPYIOLIEM
BXOJe H€ CTaHeT paBHbIM Hanps2KEeHHI0 Ha HeHHBepTprIOHJ.EM
exoue (1. e. Up= U, /A= 0). Ecim R =10 kKOM u Ro.c =
= 100 kOM, T0 Usux JONXKHO cTaTh paBHeiM 11 B pisi toro, 4To6H
U, crajgo HACTONBKO MaJjbiM, YTOOBI TOYHO COOTBETCTBOBATH BHI-
XOJHOMY HanpspKeHno ycunurtens. Ilocyie 3TOTO BHIXOAHOe Hanps-
JKeHne 6yzer ocraBaTbesi paBHBIM 11 B, moka ne usMeHHTCS] BXOI-
HOH CHIHaJ.
Uro6nl NOAYYATL BhIpa)KeHHe J1Js1 Kos3(QHIHeHTa YCHIEHH:A
Hallell CXeMEBl, HAlIOMHHM, YTOlR, =1Ro. o TaK Kak Rox — 00. UMmeem

Ir, =Ugr[Ry u Ig = Ug,, /Ro.c- Hanpsokenne  Ma HHBEPTH-
pylowieM Bxoge yeuauressi paBHO Usx + Uy, mostomy

IR[ = (Unx + Un)/Rh IRO_ c = [UBHX - (Uax + Un)]/Ro. ce

CnepoBarensio, (Usx + Uyn) /Ry = [Usux — (Uex + Ux)] /Ro.c. Tlo-
CKONBKY Upnix = AUy 1 Uy = Upux/A, TO ecaH, KaK Mbl IIPEANo-
soxunn, A—oco M Uy =~ 0, moxuo uanucath Usx/Ry == (Upux —
— Usx) /Ro.c. Orcroma HailmeM Ko3(Q@UIHEHT YCHJICHHS CXEMLE
Usux/Usx, KOTOpPBIi OOHYHO HA3bLIBAIOT KO3(PPUUUEHTOM YCUACHUS

t
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¢ 3amknyTol obparnot cesnsero Ko . unu koapguyuenrom ycune-
nus 3amkryroeo ycuasurenan. Pemass ypaBHeHHe UgxRo.c ==
= R]UBbIX “‘Ranx, [MONYy4YHM

Uax (Ro. c + Rl) = RIUBHX’ (Ro. c + Rl)/Rl = UBle/UBx = Ko. [

TakuMm 00pa3oM, 3HAYEHHS COMPOTHBJEHHA Ro.c B R| onperesasior
ko3(QHIREHT YCHJeHHS cXeMbl Mo Hanpszkesnio. Popmyna pas
K03 HINEHTa YCHJIEHHS C 3aMKHYTOH OOpaTHOH CBS3LIO HEHHBEp-
THPYIOLEro YCHANTEJS

Ko.c=(R0.c+Rl)/Rl'——Ro.c/Rl "i‘l (ll)

pepua B ciydae, korga A>> Ko .. BTOpHIM BHIOM BHIpaxKeHHsi AJifl
koapduiuenta ycnnenus (Ko.c==Ro.c/R1+ 1) ynoGHee moJib30-
BaTheA MPH PeLIeHHH 3a7a4.

B npeneigymem npHumepe, Tae Ry = 10 kOuM # Ro.c = 100 kOm,

K, .= (100 xOmMm -} 10 xOm)/10 xOm = 11.

Ucnonns3oBaHue conpotuBjieHHil R ¥ Ro. ¢ JJA TOro, uYTOGH!
NOJATHh YacTh BBIXOJHOTO HANPSKEHHs] HA BXOM, KaK 3TO CHEIAHO
B PAacCMOTPEHHOM HEHHBEPTRPYIOLIeM YCHJIHTeJe, HA3blBalOT BBe-
JieHueM obparnotl ¢6s3u. ITo — BecbMa BaXKHOE MOHSTHE. 3aMeTHM,
y1o conpoTHBieHne R4 R . cleiyeT BHIOHpaTh TAaKHUM, YTOOBI
OOUINE TOK HAarpy3KH ¢ y4eToM 3TOTV CONPOTHBJEHHS He NPEBBIIHAJ
MaKCHMaJIbHOTO BBHIXOJHOTO TOK2 YCHJHTEJNS.

Ecnu Hazo 3ajate KO3 (ULHEHT yYCUJIEHHsi ¢ 00paTHOH CBA3LIO
HEHHBEPTHPYIOLLEro YCHauTeN s, Korjga R; yxe BbOpaHo, cjaepyeT
paspelluTh BHpa)KeHHe 151 KO3(p(HIHEHTA YCHJEHHS ¢ oOpaTHOMH
CBS3bIO OTHOCHTENBHO Ro, c:

Ko-czRo.c/Rl‘I‘l: Ko.c_l=Ro.c/Rh
Tak YT0 Ro.c = R (Ko.c— 1).

Npumep 1.1, Jas R, = 10 kOM u Ko.c = 20 moayuaem R, c= (20 —1) X
X 10 xOm = 190 kOwm. Ecnu 6pt 6o 3anaibl Ro. ¢ ¥ Ko. ¢, TO npHiwioch 661 pas-
pewathd supaxentue Ko,  oTHocHTenbHO Ry:

Ko c=Ro.c/R1 + 1, Ko.c —1=Ry.c/[R;, R =Ro. /(Ko,c—1).

Ecm Ko c = 20 1 Ro.c = 200 xOm, 10 R, = 200 xOm/19 = 10,5 xOwm.
Maxkcumasibiio AONyCTHMOE 3HaucHHe CYMMH R| —+ Ro ¢ ompejensiercsi TOKOM

cMmelllenns, Pasymupiil cnoco6 BHUMCAMTE MakcHMym Ry 4+ Ro ¢ coctout B TOM,

YTOOBl MOJIOKUTH IR C=2OICM npu Uaux=+ U/2"). Torra (Ri 4+ Rf)waxe =

O.
= (+U/2)/(20]cv). Onsn onepauuonuoro ycunutens WA741C Iou(mare.) =
=500 nA. Ilostomy npu +U = |—U| =15 B vonyunm (R; + Rf)maxe =
= 17,5 B/10 mxA = 750 kOm. B GosbLIMHCTBE CAYUa€B CHEAYET CTPEMHTBCS HC-

D U — vanpsisense ORAHOro W3 HcToumHKOB IHTaHusa. Ha camom pese namo
OLICHUBATh MakcHMaJjbHOE Ro. ¢ 20U/(3/cw), rne & — momyctumas oTHOCHTENB-
Hag porpeunocth, a 2U[3 — nonyuikana suixopa ycwnutens.-— Hpum. ped. -
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NOJb30BaTh OoJice HHM3KHE 3HayeHusl cyMmbl R; 4+ R, ., 4ro6bl CBECTH K MHHH-
MyMy WYMB! (cM. B pasp. [2.1 o TeMmmepaTypHBIX miymax). MUHHMa/JbHOE 3HAYes
nHe cyMMH R -+ Ro. . OrpaHHYHBaeTCsi BHIXOAHBIM TOKOM ONEPALMOHHOTO YCHIIH~
Tend. Jns cxemel pA741C sto cocraBasier okosio 2 kOM. Oamako cTofib HH3KHC
SHAYEHHA HCMOJBL3YIOTCS PefKO, IOCKOJbKY B STOM Cliydae BHIXOJHOIO TOKa Yyxe
HC XBaTaeT AAS noJestoH Harpy3ku. OObluHO 3HaueHnsi cyMMBl R -+ Ro. ¢ Jiexar
mexny 50 kOm u | MOwm. :

1.7. UHBEPTUPYIOLLHUN YCHJIIMTEJIb

Teneps HaiimeM BolpaxkeHue AN Ko3pduLHeHTa YCHJIEHUS HH-
Beprupywuero yeuaurenas. Kak criegyer H3 caMoro HasBaHHS,
BXOJHOH W BBIXONHOU CHrHAaJALl HH-
BEPTHPYIOLLETO YCHAHUTENS CIBHHY-
TH nmo ¢ase ua 180° 3pece, kKak
H B chyYyae HEHHBEPTHPYIOLIETo
ycuaurens, Onarofapsi BBICOKOMY
KO3(Q(PUIHEHTY YCHJEHHs! YCHJHTE-
ns1 6e3 oOpaTHOH CBAA3HM JJIsi H3Me-
HEHHs! BBIXOJIHOIO HaIpsyKeHHsi yCcu-
JIHTEJIs BO BceM pafoueM AHanaso-
‘Prc. 1.10. HgBeprupyomuii ycwiu-  He JIOCTATOUHO BeCbMa MaJbiX 3Ha-

TeJtb. venuii U,. (O6B1YHO Upwx. make
HEMHOro0  MeHbllle  HalpsKeHHs
nutanns.) Ecnw Ha cxemy nogarb nojoxuarenbhHoe Uy, T0 Uy cra-
HeT TMOJIOMKHTENLHBIM K BBIXOJHOH MOTEHIIHA)] HAaYHeT CHHXKATHCS
(TIOCKOJILKY BXOJIHOE HAaNpsXEeHHe I0JaHO Ha HHBEPTHPYIOIIHH
Bxoji ycunuTess). BeixonHoe HanpspKenwe OyneT MEHSITbCH B OTPH-
LaTeJbHOM HaIpaBJIEHHH JI0 T€X MOpP, NOKa HanpsxkeHne Ha HHBep-
TepyoeM Bxoge (rouka A va puc. 1.10) He craHeT moyTH Hyne-
BbIM: Uy = Usux/A = 0. Takum oOpasoMm, R n Ro.. nefictBytor
Kak JenuTenb HanpskeHHst MeXAy Ugux ¥ Upx, B OTHOLIEHHE
Usuix/Usx paBHO TakoBoMy 51 Ro. ¢/Ry. Touky A uacTo HaspBaoT
NOTERYUAABHO 3036MAEHHOL, TIOTOMY 4YTO €€ HOTEHIHAJ NMOYTH pa-
B€H NMOTEHIHANY 3eMJH, Tak Kak Uy, Kak upaBrjo, BecbMa Malo.

Yro6sl 0ONYyYHTh BBIpaXeHHe JAs Ko3(dHIHeHTa YyCHJeHRS

c o6paTHOH CBSA3bLIO, €Ule pas HANOMHHM, 4YTO IRI=IRo.c’ a Rux

yeunurensi BeceMa Besnko V. Tlockonbky — Ig = (Uex —Un)/R1 u
Iz, .= — (Usux— U,)/Ro. ¢, MOXKHO HanmucaTh, 4to (Uex — Uy) /R =
= — (Usmx — Uz) /Ro.c. 3HaK MHHYC mepej NpaBod YaCTbIO 3TOTO

D B cayuae umBepTHpyOmero ycunutens soh@exTHBHOe 3HauenHe Rex pPaBHO
HCTHHHOMY BXOJHOMY CONpPOTHBJEHHIO YCHAWTeNs (B HeHHBepTHpYlOmeM 3¢ex-
THBHOE SHaueHHe Rgx TOpasfo Bbillle), HO SAECh OHO HE HIPaeT pPOJH, TaK Kak
BKJIIOYEHO MEXNY JABYMSI TOUKaMH C HYJIeBHIM LOTEHLHaJOM ¥ €ro TOK HHYTOMKHO
Man. — Hpun. ped. :
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paBeHCTBa O3HauaeT, YTO BbiXoj MHpepTHpoBaH. [losaras Ux =10

(tak Kak A—oco), nonyuuM Uex/R1 = —Usux/Ro. c.
Kos@dHumenT ycuiieHus ¢ oOpaTHON cBA3bIO pPaBeH
Ko.czUsmx/UBx:_ Ro. c/Rl- (1.2)

Fipumep 1.2. Jins cxembl Ha puc. 1.10:

a) Bemunciuts Koo, ecit Rp=20 kOm B Ro ¢ =400 xOm: Ko, =
= —Ro. /Ry = —400 kOm/20 xOm = —20. CrenyeT NOMHUTH, UTO 3HAK MHHYC
a/leCh YKA3LIBAET TOJBKO Nla TO, YTO YCHJHTEND SIBJSICTCS HHBEPTOPOM.

6) Bruuciuts Ro.c, et Ry = 10 kOm u Ko ¢ = —15: Ko ¢ = —Ro. /Ry,
10510My Ro. ¢ == —Ko. Ry = 15-10 kOm =150 kOm.

B) Bbuucauts Ry, eciit Ro.c =1 MOm ¥ Ko, ¢ = —50. | = —Ro. o/Ko. c =
= 1 MOM/—50 == 20 kOm.

BxonHOe CONPOTHRJIEHHE CXeMbl HWHBEPTHDPYIOLIETO YCHIHTe.!s
paBHO Ry, B cujly Toro uro Gnarogaps oOpaTHoll cBa3n B Touke A
pa puc. 1.10 coxpansercs npHORH3HTENLHO HYJCBOH nOTeHLHAN.
ConporuByenve Ry KOMXKHO OLITh BLIOpaHO Tak, 4TOOLl He Harpy-
XKaTh HCTOYHHK HanpsikeHusi Usx, H, ecTecTBEHHO, Ro. ¢ [HOJNMKHO
OEITL [OCTAaTOYHO OGOJLUIMM, YTOOB Upe3MepHO He HarpyXaTb ome-
pallOHHBIH YCHIIUTESIDb.

1.8. YCHJIHUTEJD
C INPOEPEHUHAJIbHBIM BXOJOM

[lepen Tem Kak HayaTh paccMaTpHBaTh CXEMY 3TOFO YCHJIHTEJsS
(puc. 1.11), HanoMHuM, YTO PA3HOCTL HANPSIKEHHH MEXJY HHBEp-
THPYIOIIHM ¥ HEWHBEPTHPYIOLIMM BXOHaMH OuY€Hb Maja (0OLIYHO
menbmie 1 MB), Tak Kak oueHb Ma-
a0 otHouleHue Ugux/A. IlosTomy
B JaHHOM pasjejie MBE OyAeM CuM-
TaTh, YTO HHBEpTHpYOLIHH K Heud- U
BEPTHPYIOLLKMH BXOAB HaxXoAATCS o— Ug=0 W,
NOJ OJMHAKOBHIM HaIpsXeHHEM,

Ry. Rog
0_:} | N

= U
PaBHBEIM Us.c. ) Uy BbiX
3ameruM, uto ecau Up na pHc. o—{ —
1.11 papuO HysiO, TO YCHIHUTEJb R, Voc gy, —_L

Oyper peficTBoBaThb TIO OTHOIIEHHIO
K Uy xak uHHBepTHPYIOIHH YCH-  Pyc. 1.11. Inddepenunansupii yen-
JHTeNb. Tak IPOHCXOAHUT MOTOMY, JIHTCD,
YTO BXOJHOH TOK Ha HEHHBEpTH- )
PyIOLIEeM BXOAE YCHNHTENs paBeH HyJo!; ciefoBarelibHO, uepes.
R, nwnu R, we nporekaer 10K H Uo. ¢ paBro Hymo (puc. 1.12).
Teneps, ecnu sapare U; paBHBIM HYJIO B TOZATh BXOLHOM CHr-
Haj, Kak 3To nokasano Ha puc. 1.13, 10 ycunutenb 6yner AeHCTBO-
———
1 Tok cmelienns BO BunMaBue He npRHMMaem, — [lpum. ped,
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BaTh KaK HEHHBEPTHPYWOILUHH YCHJUTEJb, Y KOTOPOro BXOJHOe Ha-
npsizkenne Ug, o mofaercss Ha HEHMHBEPTHPYIOWHA BXO[ ¢ AeNHTes
vanpsiKenust (Re v Ro.¢).

Ecnn 06a nHanpsixkenuss Uy u Uy nopaloTesi Ha COOTBETCTBYIOLIHE
BXOAHl OJHOBPEMEHHO, TO CHIHAJ Ha HHBEPTHPYIOLIEM BXOJE BHI3O-
BeT TaKoe H3MEHeHHe BHIXOAHOIO HAaTpsXKeHHs, YTO HamlpsXXeHue

Ry Roc Ry Roc

o— "1
U' U' =0B
= U, =
U,=0B} BLIX Uy

Upe l Ry Uoc R 1

’
0 —

Upeix

Ry Roc =
Puc. 1.12. TubdepeHunanbibiit ycu- Prc. 1.13. Tuddepennnanbapii ycu-
smtens npu Us = 0. qutens npy Uy =0
Upx=—Rq. U1/R} Ugpx=[(Ro. e + RI)/R(] Uy, ¢}

Uo. ¢ U2 [Ro. c/(Ro. c + R2) ]
'\
B TOUKE coefMHeHHs conporuBienil Ry ¥ Ro ¢ craner paBubiM Ug o,
14 14

rue U, . pasuo U,[R] .[(R,+ R, )], a ve Hymo, Kak Oblio Gbl
B cayyae oGBIYHOrO HHBEPTHPYIOUIETO YCHIHTEJIS.

BriBezeM Tenepb ypaBHEHNHE [Jisi  BHIXOJKHOTO HaNpsXKeHHs.
BenencTBHe TOTO 4YTO YCHIHTEIb HMECT OYEHb BBICOKOE BXOAHOE
CONMpOTHBJIEHHE, HMeeM

IR1=IR IR2=1RI ,

0.C

IRl =(Ul ’_Uo.C)/Rl =IR0_ c=(Uo.c "'Usmx)/Ro.c-

TlpupapkEBas 34ech BTOPOH i ueTBepTHIi UNeHBl ¥ peulas NonydeH-
HOe ypaBHeHHe OTHOCHTENLHO Usyx, HMEEM
(Ul - Uo- c)/Rl = (Uo- c UBbIX)/RO. ) Ro. cUl - Ro. cUo. c =

= Ron. c RlUBmx:

RlUBth = Ron. ¢t Ro. cUo. c— R, cUl: RiUgpx =
= Uo. c (Rl + Ro.c) - Ro. cUh
UBhl)( = Uo. c [(Rl + R.. c)/Rl] "— (Ro. c/Rl) Ul-

Tlonyuennoe Beipakenne ay18 Ugux NpeAcTabiser co6ol, Kak u cle-
JI0BaJIo 0XHUAATh B CBSi3H ¢ NMPEABAYIIHMH pacCyXAEHHAMH, CyMMy
Boipamenuss A0l Upux HEHHBEPTHPYIOIIETO YCHJIMTENsl, B KOTOPOM
B KayecTBe BXOMHOTO cHrHaja Hcnosb3oBaHo Us ¢, ¥ BHIpaXKeHHs
138 Ugyyx unpeprupyouero yeunurensi. Tlockonbky Ue. c— 310 Ha-
fpsi’KeHne B TOUKe COSJMHEHHs CONPOTHBIEHHH Ry M R] ., €OCTaB-

0. ¢’
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JAIKMX JeNUTeNb HanpsXKeHHs, H K Ry NPHIOKEHO HANpsKEHHE
U,, MOXXHO HamucaTth

Uo.c=Uz| R o/ (R2+ R )]

[Noncrapisis 370 BhIpaXKeHHe B BEIpaxkeHHe NSt Upyx, MONYYHM

Unix = Uz [ Ro. o/ (R2 4 Ro. )R + Ro. )/ R1] — (Ro.o/R1) Un,

uro npeActapaser cobod obuyo Gopmyny s Usux. Ecam moso-
xutb R, =R, u R, ,=—R, . (curyauusi, KoTopas uacrto. BcTpe-
yaercs), NOJYUYHM

UBI:IX =U, [Ro.c/(Rl + R.. c)] [(Rl + R.. c)/Rl] - (Ro. c/Rl)‘Ul
WiH Upux = Us(Ro. e/R1)—(Ro. c/Rl) Ui, rak uro
UBblx = (Ro. c/Rl) (U2 - Ul)' (1-3)

B stofl curyauun (R1=R2 n RO_C=R;_C) MOJASIPHOCTL BLIXOAHOTO
HalpsDKEHHsl onpejensiercs OOMbIIAM N3 Hanpsixedusi Uy u U,
Yt1o racaercs BbiOOpa BeJHUYHMH CONPOTHBJEHHI B 3TOH cxeMme, TO
3leChb. OCTAIOTCA B CHJI€ BCe PaCCYXKAEHHS, OTHOCHBIIMECS K BBI-
Gopy COMPOTHBJIEHAH NJISi WHBEPTHPYIOIUETO ¥ HEHHBEPTHDYIOLIEro
ycunuresen.

Npumep L3. Tlyere ana cxemsr ua puc. L1l Uy =01 B, Uy =—0,2 B,
R, .= R. .= 100 kOm, Ry = Ry = 20 kOm. Haiitn Ussx.

Petuentie: Upux = (Ro. ¢[Ry) (Uz— Uy) = (100 kOm/20 kOm) (—0,2 B—0,1 B) =
= 5(—0,3 B) = —1,5 B.

1.9. YCHJIHUTEJND C JHOPEPEHI UAJbHLIM
BbIXOJIOM (BAJIAHCHbIN)

Ilpepnonoxum crauana, ato R, =R, R, =R/ . u uro Ha-
NPSXKEHHS Ha BBIBOLAX HHBEPTHPYIOUIErO H HEHHBEPTHPYIOUIErO
BXOJIOB ycusinTeNst Ha pHc. 1.14 opunakoBul U paBubl U, .. [locnen-
Hee jlomylieHHe siBsieTcsi OOOCHOBAHHLIM, €CJiH, KaKk H B cjyyae
yeunurenss ¢ jgud@epeHUHaNbHLIM  BXOJOM, TPEANIONOKHTL, UYTO:
K03 (ullveHT ycunenusst ycunutenss 6es obpatHod cBsisu A BecbMa
BeNUK.

3HaK IJIOC OKOJIO BHIBOAA BHIX.l yKasbiBaer, uto U, uMeeT
NoJIsipHOCTh, NPOTHBONOJOXHYIO U, a 3Hak MHHYC OKOJIO BHBOLZ
BbiX. 2 mokaskiBaer, 4ro nogsipHocts Up TmpoTHBONONOXKHA HOJAD-
Hocth U,. O611ee BEIXOAHOE HanpsixKeHHe siBjsiercsi ajire6panuecKoil
ymmoit Uy n U, 3amerum, uro, ecnu Uy = 0 u BXogoM cHyXRHT

2, TO ycunurenb jeficrByer kak wvneprop ¢ U,=0un Up,=—

T (R}, o/R,)U,. Touno 1ak xe, ecmn Up=0, Up=0, a Us==
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= (Ro.c/Ry)U;, 1o cyuectBy, noJyuyaercs TaHaeM ABYX HHBep-
TOPOB.

Ry Ray
1 | au—
— | {
'1[' Bbix.1 li’\
1 0_1—“ Bbix. 2 T =
U Ug

L "1 I 1 £
LTI e

Ry Roe

Puc. 1.14. Yeunutens ¢ aunddepeHiualbEBIM  BRIXOLOM.

Buigegem Buipaxenne ajsi Usux. 3BecTHo, uTO IR =IR n
1

0. C

]R2 = 1;60 > moaTomy
IR; = (Ul _ Uo. c)/Rl = (Uo.c _ UA)/Ro_ [
I,=(Us—Us /R2=(Uo.c —~Un)/Ri. c-

Buunras nepBoe ypaBHeHHe Y3 BTOpPOro, nojqydnMm C yuyeroMm pa-
BCHCTB Rl = R2 H Ro. c T R; c

Uy —Up IR — Ui —Uq ) Ri=Uq.c —Ug)Ro.c— (Uo.c —U 4/ Ro.cr
Uy —U)/Ry=(Us—Up)Ro. -
IMockoabry |Uy — Ug|="U,.x, umeenm
Uz —UD/Ry=UpuxlRo.c»  Upuax=(Ro. /R Uz —Uy). (1.4)

BbIBOJbl

1. OnepauMonueit YCHIMTENs — 3TO MHOTOKACKalHB YCHIHTENs C Judohepen-
LMaJLUbIM BXOAOM, [0 CBOMM XapaKTepHCTHKaM NPUONHXKAOWMHACA K HIACaNbHOMY
yeunutemo, OnepantouHslll YCHAUTe b LONKKCH MMETL BHICOKHH KOI(QMHUHCHT YCH-
JIeHHs] TIO HanpsKEeHHIo, BHICOKOE BXOANOE CONPOTUBJCHME H HH3KOE BHXOAHOE
COMPOTHBJIEHHE. s
2. Baxuo, uto6bl nonb3oBatesb OB XOpOMIO 3HAKOM Kak ¢ HasHaueHHEM BHIBOJOB
(1OKONeBKOI), TaK M C MACTOPTHLIMH JAIHLIMY ONEPALHOHIIOTO YCHJHTENS.

3. Bricokuft ko3dbHurent ycunenns 6e3a o6paTHOH CBS3H H BHICOKOE BXOJLHOE CO-
NPOTHBICHHE ONEPANMOHHOr0 YCHIHTENS MO3BOJKIOT MOAATH YACTh BLIXOAHOIO CHI-
Hana 06paTHO Ha MHBEPTHPYIOIMH BXOJ Yepes AENHTesb HANPSKEHHS HA COMPO-
Tusnenusix. Mcnmombsyst mpeid Takoft oOpaTHOH CBSI3M, MOXHO 3aJaTh 3HAYEHHE
x03(QuurenTa ycnlienusl OneparHoOHHOTe YCHIANTENS 10 HANPSAKEHMIO ¢ INOMOIILIO
neny o6paTHOH CBsizay Ha conporHBnenysx. Takas Uelb Ha CONPOTHBJICHHAX IO-
3BOAACT 33/, aBaTh C BBICOKOH TOUHOCTLIO TOJLKO KO3(GMHUHeNTH YCHJICHHS, MHO+
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ro MeHpilHe KO3GbdUUHEHTa yCHJeHMs ONepalHOHHOTO ycHauTensi 6e3 o6paTHoil
CBSA3H.

4. TloBTopHTenh HANpsXKeHMs HMeeT KOS((HUHENT YCHWJIeHHS MO  HaNpsiKeHHIO,
pasHml 1, H MoxeT 6LITL BCMOABL30BAN HIH KaK YCHIUTENL TOKa, HAM Kak Oy-
(epHblit KacKal.

5, HenupepTHPYIOIME YCHIHTEb HMEET OYeHb BHICOKOE BXOAHOE COMPOTHBJECHHE
n ne obpallaer a3y curnana. Bripaxkende Aas kos(hduurenta YCHJCHHS Iiedn-
BEPTHPYIOLUETO YCHITHTENS 10 NANPSKEHHI0 HMEeT BHJL

Ko.c=Ro. /R + 1. (1.1}

'6. VinpepTHPYIOUHE YCHJIMTeNhb HMeeT BXOJHOE COMpOTHBJeHMe, pasHoe Ri, u 00-
pamaer (asy curhana. Ero ko3p@ruHenT yCHNEMHS MO HanpSXEeHH© paBeH

Ko.c=—~ Ro.c/Rl- (1-2)

7. BuixogHoft cur#an ycuautens ¢ AHQOepeHUHaNbHbBIM BXOAOM ,fponopunona-
Jey PasHOCTH €ro BXOAMBIX curmanoB. Ecam Ry= Ry u R, .= R, . BHXoOIHOE
panpsikelve ycuJHTeds: ¢ avpdepeHUHalbHEM BXOAOM HMeeT BHJ

Ugux == (Ro. ¢/Ry) (Uz — U)). (1.3)

8. Vcunurtenms ¢ auddepeHnHanbHbM BHXOAOM MMEET JBA BLIXORA H ABa BXOAA.
Takoll yenaHTenb AeHCTBYeT Kak JBa COEAMHEHHBIX MapajulelibHO H MPOTHBOGA3HO
HuBepTOpa. Brixoanoe nampspkeHHe YcuaHTensl ¢ AHGb(epeHUHaNLHBEIM  BBHIXOLOM
aApaferca airebpavueckofl cymmoli HanpsiXeww#t Ha ero BHIXOJaX B HMeeT BH

[Ua—Ug|=(R,. /Ry (Ug— Uy)s (1.9
ecid Ro ¢ = R;_cu R, = R,.

KOHTPOJIbHBLIE BONTPOCHI

1.1. HazoBHTe XapakTepHCTHKH HAEANLHOTO YCHIMTEJS.

1.2. Ilajite onpenenenne HanpsKeHUs] CABHTA.

1.3. Hazosute ocHOBHYIO NpHUMHY BO3HHUKHOBeHHS Ucns m lene Ha BXosie omepa-
LHOHHOTO YCHJHTENS Ha OMNONSPHLIX TPaH3HCTOPaX.

1.4. VkamuTe OCHOBHEIE DA3NHUHA MeXKJY ONEpANHOHHBLIMH YCHNUTENSIMH CO BXO-
JIOM Ha MOJEBHIX TPAaH3HCTOPAX H CO BXOJOM Ha CHIONAPHLIX TPaH3HCTOPaX.

1.5. [ToBTOpHTENb HANPAKEHHS ABNAETCA XOpOWMM OydepHbiM Kackamom. O6bsc-
HUTE, TTOYeMmy.

1.6. Buiuncnute HeuspectHele 3HaueHdst Ko ¢, Ry wiM Ro ¢ AN MHBEPTHPYIOULETO
YCHOHTENA, eciy JAambl cheiyrolne 3uadenusa: a) Ko, o = 30, R, = 10 kOm,
Ro.c=7? 6) Ri =10 kOM, Ro.c = 1,6 MOM, Ko ¢ = ? B) Koe = 20, Ro. c =
= 1,8 MOm, R, = ?

1.7. BruncnyTe ReH3BecTHHle 3HaYeHHS Ko e, R HIM Ro.c AN REMHBepTHPYIO-
HICTO YCUJMTENS, eclH [anbl clelyiollHe 3Hadenus: a) Ry = 10 kOM, R, ¢ ==
= 200 KOM, Ko, ¢ = ? 6) Rl = 20 KOM, Ko. e = 20, Ro. c = ? B) P\o. c =2 MOM.
Ko.c= 10. P\]=-')

1.8, Veumurens ¢ pudodepenuuanoubiM BXoAom UmeeT Ry = Ry =10 KOM U R, .=

I4 -
=Ry, =200 xOM, ¥ Ha ero BXoAb mofaunl Hanpsgewus U; = -4+0,3 B u

Uy = 40,6 B. Bruuncanre Ugyx.
1.9, Ha pxoppl T0ro e ycHauTeNs mofaubl Hanpseuuss Uy =404 B u Up =
== —0,2 B. Buunciute Uppx.
- 1.10. Hupeprupyroumit yeunutens umeer Ry == 10 KOM, Ro. ¢ = 120 xOM, Uy =
= 0,2 B u K,. c = 10000. Buiuncanre Upyx B Up,
1.11. Yraxute HasuaueHne TpaHauctopa Ts B8 CXemMe OREPANHOHHOIO YCHAHTENH
Ba pHc. 1.4,
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1.12. Haueprute no namsTH cjelyoliye cXeMbl ¢ ONEPANMOHHLIMH YCHIHTEJIAMH:
a) DOBTOpHTENb HANPSIKeHHs, 6) HEHHBePTHPYIOLIME YCHIMTENb, B) HHBEPTUDYIO-
WHA YCUIMTeND, T) YCHJHTENb ¢ AHbQepeHnualbbM BXOAOM.

Ecan BH He MoXeTe OTBETHTL HA KaKHe-JH60 M3 STHX BONPOCOB, OTMETLTE
HX U ellle pas NpoCMOTPUTE COOTBETCTBYIOLIHE Pa3JEJbl.

JIABOPATOPHASI PABOTA

Llean paborwl [Tocne Brmonmenna 3Tofl nabopatopuoil paboTsl CTYLEHT NoJi-
xen ymeTh co6paTh MaKeThl HEMHBEPTHDYIOLLEro ¥ HHBEPTHPYIOLLETO YCHIHTesed,
yerautensa ¢ AudQepeHnHaNbHEIM BXOJOM M MOBTODHTENS HANPSKEHHS, a8 TaKKe
BLIYHCAATL H M3MEPATh HACAJAHSHPOBANHBIE KO3(OMHUMEHT YCHJeHHS 3THX CXeM.

Ry Ry
(o}
Brog T Ty Bxen
U

BblBOR YCTAHOBKK Hyns BbiBOR YCTAHOBKM
HYNS
-U
Puc. 1.15. Cxema xomnencaunu Ucge B ONepauvonmoM ycuniu-
' Tene pA741.

CTypent posKen Takxke yMeThb KOMNEHCHPOBaTH HampsiKeHWe cABHra (HacTpaH-
BaTh HyJb) ONepainHOVHOrO yewautenss WA741 (uam mopoGHoro emy).

Ob6opynoBanve. 1. Onepauuonnsit ycunurear WA741 dupmur Fairchild wnm
€ro aunajor M ero omdcande. 2. HaGop comporupienuft knacca Tounoctd 2 %.
3. Mcrounuk nurasus =15 B (moctosiusioro Toka). 4. BoabTmerp MM oclmiuio-
rpad), na KOTOPEIX MOXKHO M3MePAThL Majlble NOCTOSHHbe Hanpsikenns (5 MB).
5. Tenepatop craupapTaeix curHanos. 6. [loTemuMoMeTp Ha COMPOTHMBIEHHE
10 kOm. 7. MaxeTnas nauens, uanpumep EL Instruments SK-10, yctanopnennas
Ha waccy pasmepom 5 X 8'/y niofima ).

1) IlpuGnusutensso 12,5 X 21 e, — lIpun. nepes,
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KoMmneHcauus HanpsiakeHWs CABHra OnepanvoHHOro ycuawreasa pA741. Hanps-
JKeHHe CABHTa BO3HHKaeT BHYTPH ONCPANHOHHOTO Ycuiurtess. Yrtobwl kommnenc-
poBaTh €r0, K cXeMe HaJo NPHIOKHTL TaKoe BHelllee HamnpsiXeHHe, KOTOpoe TO-
racuyio Obl BHYTpeHHee HampsiKehwe cJBHra. CYIIECTBYET NHECKOJNBLKO Ccnoco6os
KoMIleHcaluy; nogpobuo oHH 6yAyT obcy:kaaThbesa B pasi. 2.6.

B03MOXHOCTL KOMIIEHCALUMY Hanpsikenusi cABHra Ucge B OMEPALHOHHOM YCH-

sutene WAT41 ocuopana ma Tom dakte, uto Ugg pacrer npr BospacTtanum [ 9.

CoOTBETCTBYIOLIAA cXeMa NOKasaHa na puc. 1.15. Tpausucroper Ts u T4 na sto#t
CXCMe CJYXKAT UCTOULHKAMY [OCTOAIHOTO TOK3, OOCCICUMBAIOLIMMHM TOKH 3IMHUT-
TepoB BXOJHBIX TPAH3HCTOPOB COOTBETCTBeHHO Ty M Ty Pas6ananc nanpsxenui

Ugs tpansuctopos Ty U T» komIencupyercs nox-

CTPOfKOfl TOKOB, 3a/laBaeMbiX OT HCTOUHHKOB He-
nsMennoro Toka Ts v T4 B onmepanuonsom ycu-

gutene wA741 Ttakasm mopcTpofika OCYLUECTBJSI- -
cres ¢ nomMompio noreHuvomerpa 10 kOwm, korto-
pHiil BKJIOYAIOT MEXAY BbIBOLAMH  YCTaHOBKY
HYJISl YCHIHTENSI, TPh 5TOM Ha CPEAHION TOUKY
nOTeHNHOMeTpa Nojaercst uanpsbkenme —U, Kak
noxkazaumo Ha puc. 1.16.

HameHsisi MONOKeHHe IBHIKKA NOTeHiHoMeT-  BbIBON
pa, MOXHO MeHsITb 3(eKTHBHOE cONMpoTHRJenne YCTAHOBKM
SMUTTEPOB HCTOUHHKOEB HEM3MEHHOro TOKa, otgerg Y/9
MeHSIETCsT H TOK 3THX HCTOUHMKOB. JBMKOK mo-
TEHIHOMETPA NepeMelllaloT A0 TeX Nop, NoKa Ha-
npsxesnusi Ugn Tpansucropos Ty u Ty we oKa-

JKYTCsl OAHHAKOBBIMH: TOTJia H HAIpPsIKeHYe CABH-
ra Oyler cromileHcHpoBaHo?). Takoit cmoco6
KOMICHCALHK HanpsXeHus CABMra HCHOJIb3YeTCst
BO MHOTHX MHTErpPajbHBIX CXEMaxX OnepanHOHHBIX
ycunuteneh.

3ameuarue. YlpH BLINOJHEHHH HACTPOHKH
HyNs 3a3emJsieTcsl BXOJ 8Cefl cxempl, HO He BXO-
aw onepansornore ycunutensi. Ilocse Toro kak wactpoiixa Byns oCyllecTBJiena,
CBSI3b BXOJA@ CXeMbl C 3eMJeH, €CTeCTBEHHO, MOJKHA ObITL ynajeHa, Mpexkae ueM
Ha cxeMy OyIeT moIaH BXOAHOH cUruHaj.

Nopsinok Buinosnenns paborel. 1. Komnencanusi capura. (a) Cobepute cxemy
C ONepaudOHHHIM ycunHTenem WA741, kak mokasano wa puc. 1.17. Tlepes noa-
CoeJIMlIeHHEM OMNEePaUHOHHOTO YCHIMTeNsl elUC pa3 MNPOBEPLTE [OKOJIEBKY MHKPO-
CXeMBl TIo ONMCaHUIO. 3aMepbTe BHIXOAHOE HANpsuKeHHe H 3aMHUIMTE €r0 Beliy-
yuny. (6) Tlepemewiafite HBHKOK nNoTesixoMerpa 10 kOm o Tex mop, MoKa BLI-
X0Oe HalpsKeHye He CTaHeT PaBHbIM Hymo. (B) Beuncanre xospduumeHTt ycu-
JieHHs1 ¢ obpaTtnoil cBA3LIO ANA cXemwl Ha pHe. 1.17, pns wero vcnodwsyiite coot-
nowenve Ko ¢ = Ro.c/R1-+ 1. (r) BrumcanTe nanpsikenye cABHTa B CXCMe J0
gomnencaund. OTCOENHHHTE CPEAIO0 TOUKY NOTEHNHOMETPa YCTAHOBKM HYJIS
caeura, HamepbTe Uy, KOTOpoe nosiBasiercss 3a cu4eT Ucgs, MOCHE YCTo BOCCTAHO-
BUTe coeAulichHe moteHuHoMeTpa. Mcnomesyiite cooruowenve Ucye = Upun/Ko. c.
2. KosduunenT ycuieHust HeMHBepTHpYOUleTo ycHiautemst (a) Jlas cxeMmul, co-
6pansol B n. |, onpenennte 3uayenusi Ro ¢, neobxonMMble 1JA NOJYYEHHA KOIG-
(HUMEUTOB YCHWJIEHHA ycuiHuTeas ¢ ofpaTHoil ceaswlo, pasubix 10 u 100. (6) Ilo-
CTaBbTE B CXCMY 3TH CONPOTHBJEHHA, OTCOCAMHHTE HEHHBCPTHPYIOME Bxop oT

+U

—

Boison
yCTaHOBKH
Hyns

Puc. 1.16. Cxema nozkmioue-

HHUSI BHEUIHETO MNOTEHIHOMET-

pa AJA  yCTAHOBKH EBynd
CABMra. :

1) Hanpsixxeue 6asza — smutrep (B3) u TOok komnekropa (K) Gunmoaspuoro
TpaHaucTopa. — Hpum. ped.

?) Ha camoM pesie HEKOTOPYIO Manyio nomo Ucye BHOCET M ApYrHe vacry
cxemul. — [pum. ped,



Trasa I

3eMJH M H3MepbTe K03(hGHUMEHT YCHJenusl No nepemenvoMmy Toxy '). (B) Bwume-
JATE BeNMUMny Ry, HEOOXOAMMYIO JJIst TOro, 4To6Bl KOID(HIHEHT YCHNeHHS ¢ 00«

Ry Roc
) e T
l 10 kOM 100 kOm
= +y

Ugpix

||}——o

-U
Puc. 1.17. Cxema YCTaHOBKH HYJSl YCHJHTENS.

patHoifl cBs3bi0 O paed 11, ecnm Ro.c == 500 KOwm. (r) Mamepsre Koaddu-
OHEHT YCHJIEHHS CXeMbl ¢ oOpaTHOM CBA3LIO MO MepeMeHHOMY TOKY ') mpu Hafipen-

HOM B I. (B) 3Hauennn Ry (1) Ilpu kosdouumnente ycuienusi Ko c, YCTAHOBNGH=

R

| |
—J

30 kOMm
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Puc. 1.18. Tloropurens ua- Pac.
TPSKEHUS.

1”——0?5‘(:

1.19. [losTopurens ¢
COTMPOTHBJIEHNEM 06paTHO#
CBSI3H.

HOM Ha 3HaueHHH ll, BBIYHCJHTE M H3MepbTe BLIXOJAHOE HaNpsiXeHHe INpH Mo+

crosmiom nanpsaxkenuH 0,5 B va Bxose. O6patute BHHMaHHe Ha NOJASPHOCTH BEHI-
XOJHOTO CHrHanla.

') CnepyeT MOMHHUTL, 4TO Ha CaMOM JIENIC HMeeTcsi B BHAY KodhHUHEHT ycu-
JieHHs IO HONPANCEHUIO AA Curhana. — [lpum. nepes,
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3. Tostoputens Hanmpsxkenust. (a) Cobepure cxemy, NokasauHyio Ha puc. 1.18, Ho
He OTCOCNMHsHTe CXeMY KOMINERCAUMM HampsikeHHs casura. (6) Tlopakte BXoAmoe
HanpsikenHe (cHauana MepeMeHHoe, 3aTeM I[IOCTONHMHOE) HA BXOA CXEMBI, H3-
MepbTe M 3alHUIMNTE 3HAYEUHA BXONHBIX M BEIXOIHBIX manpswennil. Kak coot-
HOCATCA A7 ABYX CHTHaNOB (MOCTOSIHHOTO H mepeMeHHoro) OTHOWEHHS Upux/Usx?
() TToctaBbTe CONPOTHBJECHHE MEXKLY BHIXONOM H MHBEPTHPYIOLIHM BXOLOM, Kak
nioxasano na puc. 1.19, u nosTopute n. 6). Mamenutcs au KospdUUHMEHT ycHaenHs
¢ obpaTiioi cesizbio? Tlouemy?

4. Nuseptupyromufl yewnuteas (a) Bruoudte onepauuonnmpit ycuantenas PA741
no cxeme, mokaszannoil na puc. 1.20 (coxpamus uenn komnescauuH Ucgs). (6) Bo-
YHCJHTC H H3Mephbre KoshgHuuent ycunenusi Ko o cxembl. Jameuanue: Ko o =

Ry Roc

L

Puc. 1.20. VuBeprupyromuit ycunu- Puc. 1.21. Veunurens ¢ puddepen-
TeJb. LHAJbHEIM BXOLOM.

= —Ro. /R\. Kak 37107 KO3QQuimenT ycunenus cesizdan ¢ Ko ¢ HEHHBEPTHpYIO-
LIer0 YCHAMTENS NPH TexX Xe 3HadeHunXx R, M Ro ¢? (B) BouHcaute semvuuny R,
HeoOXOQUMYIO ISl NONYyYeHHs Kos(hdHuKeHTa YcHleHHs], paBHoro 20, ecH Ro ¢ =
= 200 kOm. Buiuncnnte u namepnre Ko ¢ npH 3THX 3uavenusx Ry U Ro. . (r) [To-
ctasbte Ro.c = 100 kOm u R, = 10 rOm. V3MepbTe BeNHUAHY H NONSAPHOCTD
BLIXOJHOFO HANpPSKEHUs] NPH NOCTOSHHOM Hanpskenuu 0,5 B Ha BXofe.

5. Veunurens ¢ auddepenuyanseniM sxonom. (a) CobepHTe cxeMy, NOKa3aHHYIO
Ha puc. 1.21. (¥YnoctoBepbTech, 410 Ucns KOMNeHcupoBaHo.) 3amewanue: Upyy =
= (Ro./R1) (Us— U;). (6) Bbumcnute H H3MepbTe BHIXOAHOE HampsKeHHe MpH
Uy= 302 B u Uy =—03 B (nocrosinueix). Jdas ycrauosku U; v Uy mMoxHO
WCNONb30BATL AENHTENH HANPSKEHHS HJIH NOTeHNMOMETPH. (B) Bblumcmite  uHs-
MepbTC BHIXOJHoe HanpsikeHue npu U = +,0,2 B u U= 403 B (nocrosu-
Heix). (r) Kakumu nomxnw 6bite R, . 8 R, . AAs Toro, 4ToObl HMENIO MECTO

paBenctBo Upux = 20(Uz — Uy), ecmn Rp = R; = 20 kOwm. Iloctapbte 37H CO-

NPOTHBACHHS B cXeMy H u3MepbTe Upux TpH NOCTOAHHBIX Hanpsixenusx U, =
p 4

= 40,0 B u Uy = —0,1 B. (1) Kakne 3nauenus R, . H R, o crelopajo On

BLIOpaTh, ecH HYXHO, YTOOR BHIXOAHOH CHTHaJ Obl1 BABOC GoJiblic MO OTHOMIC-

unio Kk Uy, uem no otHowenmo K Us, npu Uy = Us? Hanomunaem: Usyx =

=| R, o/ (Re+ R, )] (14 Ry, of R\) Upy—(Ro, ofRy) Uy. BuGepure R, 1 naiinure
R & mycts R, =100 kOm, Uy=U, u R, o, Ry u Ry mssectusi. Torna

10=2[R}/(10 xOm + R})] - 11,  10/22 = R}{(10 xOm + RY),
R} =454 XOM -+ 0454 R}, R}=4,54 xOm/0,545 = 8,33 KOm.

ITocTaBbTe STH CONPOTHBJENHA B CXeMy H TNOATBepAMTe Ball OTBET H3MePEHHEM.

OGcyxpnenue. Jlnst kaxkporo pasjelia cpaBHHTE H3MEDEHHEHIE JaHHEIE C pe-
3ynbTaTaMy, NPCACKA3BAHHEIMH TeopeTHueckH. HackonbKo X0pollo SKcHepHMeHTaNb-
HHIE PE3yNbTaThl COBMAJAIOT C TeopeTHUeCKHMM? PaccMoTpHTe Bce CAydYaH HecoB-
MaJleHHA TEOPHH C MPAKTHROH H COCTABBTE HX CHHCOK.



.TJIABA 2
" OTPULUATEJIbHASI OBPATHAS CBSI3b
U BHEHIHASA KOMINEHCALLUSA CABUTA

B ran. 1 BO Bcex paccyXAeHHSX YCHJHUTENb CYUTAJICH WAaeasb-
nbeiM. B Hacrosimed riase u ra. 3 GYAYT paccMOTPEHBl HEKOTOPLIE
CJIEACTBHSA TOTO, YTO YCHJIHTENIH He TaK cOBepUIeHHH, KaK XOTeNoCh
Opl. [lns Hauana pacCMOTPHM HEKOTOpBHIE OCHOBHBIE IOCJENCTBHS
BBeICHHS OTpHIATeJibHOH 0OpaTHOH CBS3H.

Hasnauenne raasbl. OKOHUHB H3yueHHe 3TOil IViaBBl W OTBETHB

Ha KOHTPOJIbHBIe BONPOCHI, CTYEHT AOJIXKEH YMETh:
1. O6bsicuiTs M paccuuTaTh BAMsSHMe OTpHLATENbLHON 06paTHOM
CBfi3H ¥ OrpPaHHYeHHOro Ko3dduIMeHTa ycuieHus ycuiautens 6e3
obpaTHoli cBfi3n Ha KO3((HUHEHT YCHJIEHHS YCHIUTENs, OXBaueH-
Horo o6paTHOH CBf3bIO, €ro BXOJHOE H BLIXOAHOE CONPOTHBJEHHS.
2. O6bscHUTh NPHHLEHN paboTw, paccyHuTaTh KOMIIOHEHTH W Hayep-
. THTh LeNH BHeIlHeH KOMIIEHCAldH HanpsKeHHs cABHra B HHBep-
THPYIOLLEM, HEHHBEPTHPYIOLIEM M HHQGhepeHIHaNlbHOM VCHIHTENAX.
3. BremonuuTthk JabopatopHyto paboty K ri. 2.

2.1. BIUAHHUE OTPHUATEJIbHOM OBPATHOM
CBSA3® HA KO3®OHMUHEHT YCHJEHUSA

Orpunarespias oOpaTHasi CBSi3b yYMeHblllaeT Ko3(QPHUHEHT yCHs
Jnenns. Yro6ul 3T0 yBHOETH, NMOCTPOMM 3KBHBAJIEHTHYIO CXeMy, HO-
Kaszauuylo Ha puc. 2.1. Ha 37oii cxeme Giok A sBisiercsi ycuinTe-
neM ¢ rosdp@uuKedToM ycuiennsi 6e3 obpaTHOH cBsisH, paBHLIM A,
a Gjoxk P — uenblo ob6paTHOW cBssn. Bennunua f sBaserca Kosg-
¢uurentoM obpaTHO! CBS3H M MOKa3biBaeT, Kakas yacTb BHIXOJHOTO
curHana monagaer o6partHo Ha BxoA. CumBon ® obGo3Hauaer TOUKY
CYMMHpPOBaHMS, K KOTOPOH NPHKJIAZBBAIOTCS CHrHaj OTpHIATENib-
Ho# o6paTHO# cBs3KM 1 BXOAHON curHan Upx.

[Tpu pasoMKHyTOM TIOJNOXKeHHH nepekqrouarenst f1 BLIXoAHOE
Hanpsokenve Oyaer onpeneistbesi paBeHCTBOM Upyx = AUgx.

Ilocne 3aMbIKaHHSI mepekJIoyaTesns BXOAHOH CHrHal yCHIUTEJS
Uy craner paBHbiM Ugy — BUpux. 3HaK MHHYC NOSIBISi€TCH BCjel-
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cTBY€ TOrO, 4TO0 OOpaTHAasi CBA3b SABJSIETCS OTPHUUATEJNLHOH (BHIXOX
7 BXoA Haxoasircs B nporuBodase). Temepp HamuieM Ugux = AUy
H Uamx == A(UBX'_ f’Umﬂx)-

Paspelias 310 ypaBueHHe, NOJYYUM

Uabxx = AUBX - ABUBHX’ UBbIX (1 + AB) = AUBX’
Uablx/Uiax“—‘_‘A/(l +AB)=K0.0 (2'1)

rie Ko.c-— K03 (pHLHeHT YCWIEHHs [0 HAIPSIKEHHMIO NPH HaJKYHH
oTpunaTeNbHON OOPAaTHOH CBssH; BCe OCTajlbHble BEeJHYHHB ObLIH
onpefeseHbl paHee. .
BripaxeHHe (2.1) sBJjsiercs OCHOBHBIM [Jifi olipejelieHus Koad-
¢uUMeHTa YCHIEHHs [0 HaIPsDKEHHIO I[pH HanuyuH 06paTHON
csaAsk. EciiM pasfesiuTh YHCIAHTE]b :

W 3HamenaTeds #a AP, TO TOJY- A

YHM Jpyryi0o (OpMYy BBIPAXKEHMS
(2.1), xotopasi oyeHp 4acro Hc-
HOJIB3YEeTCsl:

Ko.c=Al(1 4+ Ap) =
=(/p)( + 1/Ap). (2.2)

B
3amerHM, 4YTO ecJHM B Bbipaxe- _I_
g (2.2) Ap>1, 10 Koc= =
==(1/[5)/(1 -+ 1/AB) = (1/[5)/(1 4+ Puc. 2.1. DyHKLHOHAMBHAH CXeMa
+0), anu Ko o =~ 1/B, ecnin AR >  srmouennss oTpuuatenshoii oGpar-
£> 1. O6biuHo, ecJH OlepalHoOH- HOfl CBSI3H. T
HBIH yCHJIHTENb HCIOJb3YeTcs Mpo-
CTO KaK ycHnuTesb, 70 Ap > 1, noatomy Ko.. = 1/f.

Besnvyuna AP HasblBaerTcs nernesolM KOI(PPUULEHTOM YCUNEHUS
H JOJDKHA OBbITH IOJIOXKUTENBHOMH, €CJH CXeMOH sIBJISeTCA YCHJIH-
Tesib. [lockosibKy o6partHasi cBS3b OTpHIaTeslbHa M cHrnaj obpar-
HOIl CBSI3H BLIYWTAETCs M3 BXOAHOro CHruana, Kos¢ouumenr obpar-
HOM 'CBA3H LOJIKeH GbITb MOJIOXKHTENbHBIM 1.

2.2, BJIJUSHUE OTPULATEJIbHOM OBPATHOM
CBSAA3HW HA BbBIXOJHOE CONPOTHUBJEHME

-OrpuunaTtenbHan oOpatHasi CBAsb yMeHblIaeT 3¢ (}eKTHBHOe Bbl-
XOIHOE conpoTHBNeHHe ycunutens. Jlas Toro 4ro6H 370 MOHATH, M0-
YeMYy 370 MPOHCXOLHT, 0OpaTHMCA K PHC. 2.2

D TlosToMy BO BceX HPeABIAYIUHMX PAcCyXIeHHAX Tpoule monoxuts >0,
4 A< 0, kax 1 ObiBaeT Ha camom fene (npn stom /AP << 0, a B BhpaxkeHHu
(2.1) B swamenatene amax munyc). — Hpunm. ped.
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Ecay npeanosioxurb, YTO TOK io. o NpeHedpexxHMo MaJ, TO AJis
JOGBIX HAaHHBIX 3HayeHMil BennyHH R; H Ro.c MbB OyieM HMeETh
BBLIXOJHOE HanpsKeHHe

UBmx = UBX (Ro. c/Rl) = UHA‘

Ecnm saMkayrs [] B NOAKIIOYATL HArpysky Ru, TO BBIXOAHOM
TOK YCHJHTENSI iy, (IPOTEKAIOHIMH [0 CONPOTHBJEHHIO HArPy3KH,

fy Roc
—t 1

Ryuix O/"
—
iH
: Ry Ve

Puc. 2.2. Cxema AJs pacyeta BJHAHHA OTpHUATeNbHOH OOpaTHOH cBS-
31 Ha Rpux.

BbI3OBET NnajieHHe Hanps:XeHusi Ha BHYTPEHHEM BBIXOIHOM CONpO-
THBJIEHHH YCHJHTeJIs, 4YTO NpUBENeT K YMEHbUIEHHIO HanpsXXeHus
Ha BBIXOJHOM BBIBOJIE€ YCHJIHTEJIA, KOTOpOE CTaHeT paBHbLIM

UBbIX = —Upgx (Ro. c/Rl) — Reyxin=— UnA — Ropitue

D10 W3MeHeHHe BBIXOAHOTO HAMpsXKEHHMA BO3JelCTByeT Ha HHBep-
THPYIOLIME BXOJL YCHIHTeJsi 4Yepe3 JAenHTelb Ry M Ro.c TakMMm
o6pasom, 4ro U, yBennuuBaercs IO aOCOJIOTHOH BeJHuMHe. YBe-
Jgudenne U, BbI3bIBaer yBeJIHYeHHe HAIIPSDKEHHMsl Ha BLIXOZe YycH-
JuTeJNs JIO TOrO 3nadyenHs, kKortopce ObuIO nepej BKJIOYeHHEM
Harpyskd. [1OCKOJIbKY BBIXOAHOe HalpsiXKeHHe IPH BKJIOYEHHH Ha-
TPY3KH yMeHblIaercs MeHblle, YeM ObLIO TPEACKa3aHo, TO B 3TOM
cjiyuae TOBOPAT, YTO OTpHUAaresibHasg oOpaTHasd CBsI3b yMeHbLIAeT
a3 (heKTHBHOE BHIXOJHOE CONPOTHBJIEHHE YCHIINTENS.

Hasa Toro uroGul oONpefesTh BeJHYMHY 3TOr0 YMEHBIIEHHS,
BOCNOJIb3YEMCH CXeMo¥, nogofHo#l npHBefeHHOM Ha pHC. 2.1, HO
nob6aBHM  BHyTpeHHee  BLIXOAHOE  CONPOTHBJeHHME  YCHJIHTEJs
(puc. 2.3). HanomHHM, 4To TOK, NpoTeKamuil 0o lenk o6paTHOM
CBsi3Y, MaJi MO CPaBHEHHIO C igux. lIpeamosioxum, uro Upx K
& APUsux. Tlpexzie BCero MOMKHO BHIP23HTh BBIXOJHOH TOK 4epes





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































