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CHSITHA BHEUIHEro BO3AefiCTBHS, [103TOMY OH
HCIIOJB3YeTCA B KAaUeCTBE 3J€MEHTa MaMATH.

[tpocreftmuit Tpurrep (puc. 14.7)— 6ucra-
6unbHas Auelika — SBJAETCH IBYXKacKaXHBIM
VCHJHTEJEM ¢ HENOCPEACTBEHHOH CBSI3BIO
MeXKAY KaCKajnaM#, B KOTOPOM OCYIIECTBJIEHA
HOJOXKHTOIBHAST OOpaTHAs CBA3bL OJjarogaps
COGIMHEHHIO BBHIXOJZA YCHJHTeJNA ¢ ero Bxo- Pme. 147, Tpurrep —
nom. Hecmorps Ha nonHyo cuMMeTpmo OHcTabuibHam adedxa
CXeMBl, MNpH OXHHAKOBHIX TPAH3HCTOPAX H
CONPOTHBJIEHHSX R, COCTOsIHHE CXeMbl; Korxa ofa TpaH3HCTOPA OT-
KpBITE, SIBAAETCS HeyCcTOHYHBBIM. Mareiiiee npepnilieHHe KOJIEK-
TOPDHOTO TOKa OMHOTO M3 TPaH3UCTOPOB, HampuMmep VTI, B3HBaer
YMEHBLICHHE €ro KoJJEKTODHOrO HANpsIKEeHHA. ¥ MEHpUICHUE HanpsKe-
HHs TNepenaercs Ha 0asy APYroro TPaH3HCTOPa, YMEHLIIZET €ro KoJ-
JIEKTOPHHIl TOK H MOBHIIAET €ro KOJJIEKTCpPHOe Ranpsxkenue. B pe-
3yJbTaTe Hanpsxkenne Ha Oase V7 yBequuyuTcst H KOJJIEKTOPHHIA
tok VT cramer eme GoablinM. DTOT DereHepaTHBHBIA mpouecc Mpo-
TeKaeT OYeHb OLICTPO, NaBHHOOOpPA3HO W NMPHBOAHT K TOMY, 4TO TpaH-
3uctop V71! cTaHOBHTCH NOJMHOCTLIO OTKPHLITHM ¥ BXOAHT B DEKHM
nachillenus. JIpyrofl TpaH3HCTOp NIPH 3TOM 3amupaercd, Tak Kak Ha-
NpsIKeHHe KOJVIEKTOP — SMHTTep TpaHsucropa VT, ssaswoomeecs -Ha-
npsixkeHuem Gaza-—smurrep Tpansucropa VT2, oueup Mmaad (0—
0,3 B) u nenmoctatouno AJsf €ro OTHHpPaHHI.

Tleperon Gucrabuabnoll siuefiki W3 ORHOrO YCTOHUHBOrO COCTOSHHA
B JPYyroe OCyLIeCTBASCTCHA TOAaYeH IOJOKUTEABHBIX MJIH OTPHUATE/b-
HBIX HUMOYJbCOB HA KOJJIEKTOPH!, a CJefoBaTenbHO, H Ha 06asw TpaH-
3HCTOPOB, [OCKOJBKY 6a3a OAHOrO TPaH3HCTOPA COELHHEHA C KOJJIEK-
TOPOM Jpyroro.

14.5. TPUITEP HIMHTTA

B tpurrepe llImMutra, Kak u B Tepek/JouaTesne TOKA, HCIOAB3YeTCS
nuddepennnanbablil Kackan. Ha pue. 14.8 mpuBejena cxema ¢ rene-
patopom cradusgbroro Toka (I'CT), ro ero yacto saMeHsiioT 0OLIUYHBIM
SMHUTTEPHHM pe3nuctopoM. Mel paccMotpuMm pabory tpurrepa Hlmutra
C reHepaTopoM CTaGHILHOIO TOKA NPH 33{AHHBIX CONPOTUBAEHHAX, Ha-
NpAXKEHAAX U TOKAax.

Bravase npeanosioXKHM, YTO BXOJXHOE HANpPSIKEHHE PaBHO HYJIO.
B stom caywae tpamsuctop VT 3anept, a tpausuctop VT2 OTKpHT.
B mayasJbHOM COCTOSIHHH CXeMbl HAaNpPAXKCEHHE ug;=D5 B, manpsxkenue
na Gase BTODOTO TPaH3HCTOPA Use=Ur R/ (Ri+Ry) =25 B. Tax xax
tpausuctop VT2 oTKpHT, TO cUMTaeM, 4T0 Ugse=10,7 B, oTkyaa cie-
LYeT, 4T0 Up=Usg— Upse=2,5—0,7=1,8 B.

OtxpuiTeifi Tpansuctop VT2 HaxomHTCs B aKTHBHOM  peXHME,
B caMoM—jele, HaNPsKEHHE HA €ro KoJJeKTope Ugo=Uy,—Ig)Ryo=
=5—2:1=3 B. Ono GoJjnlue HANPAXKEHUA Use=2,5 B, nostomy kod-
fiegTopHHIA mepexox sakpuit. Muorma BoiGopoM Gosbuworo R, ocy-
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Puc. 14.8. Cxema tpurrepa IHmur- Puc. 14.9. TlepenatouHaa xapakTe-
Ta pucruxa Tpurrepa llmurra

HeCTBJAIOT PEXKHM HACBINICHHS, HO IPH 3TOM yMeHbIUaercs OHICTDO-
NEHCTBHE CXEeMH,

YBennunBas BXOAHOE HaNpAKEHHE, MOKHO MOAOHTH K TOPOry cpa-
6arpianust Tpurrepa. OHO NPOHCXOAMT, KOTKAa BXOAHOE HANPSKEHHE
cTaHOBHTCA OoJibIe HaNpAXKEHHS Ha 3IMHTTepe npumepHo Ha 0,6 B
(nast xpemuuesoro tpansuctopa). CienoBaTesbHO, TPAH3HCTIOP OTIIH-
paeTcs HPH BXOZHOM HATPSIKCHHH

Usx cpas=Us+ Ugsnop=1,84+0,6=2,4 B.

Kag ToAbKO BXOAHOE HanpsMKeHHUE XOTS Obl HEMHOTO MPEBHIIAET
370 MOPOroBOE HAUpPSNKEHME, IIPOUCXOAUT JaBHHOOOpa3HLIA perenepa-
THBHBIH [poHecC NepexaioyenHs cxemul. OH NPOTEKAeT CACKYIONIHM
obpasoM. He6onsuol Tox Tpamsucropa V71 srisnisaeT HeboabLioe
najenne HanpsKeHUs Ha ero Koanerrope. Uepes nenutenb RI, R2 370
HanpskeHue neperaercs Ha 6a3y BTOPOro TPaH3UCTOpa, ABJASIOLIETOCH
IMHUTTEPHLIM NOBTOPHTEJEM, H Jajee Ha ero SMHTTEp H SMHUTTEp mnep-
Boro Tpansucropa. Herpyauno yGenutnes, uto u Aug; u AUss oTpuua-
TeJbHHL.

Henutens manpsxenus RI, R2 umeer koadduiuent nepexaun 0,5,
Brauase kos(ouuuent nepeiadn 3MHTTEPHOrO moBTopHTeNns Ha V72
6J1H30K K eaHnEWHe. B camMoM pene, npH paBeHCTBE TOKOB TPaH3HCTO-
pos VI u VT2 kosbbuument nepeiayd SMUTTEPHOTO TOBTOPHUTENS
pasen 0,5, HO B HaAYaJbHBIH MOMEHT i3 <K ligg, 75 > s U KOIDPHUIHEHT
nepejayu NoBTopuUTens OJH30K K eRHHHUIE.

Uro6el 1aBHEOOOpasHEIll mponece Havajcs, HeoOxoaHM Koadduiu-
enT nepefayn metau obpatnoift cessum PKi;=1. Tak xak B=0,5, aas
HayaJa JaBHHOOOPasHOro npouecca HeoO0xoAuM xoa(duuuent nepe-
Aavi mepBoro Tpausucropa Ki>=2.

Has cxemur ¢ OB K =R;/r,. Cnenosarenbro, JaBHHOOODa3HbBIH
[pOUECC HAUYHHACTCS TPH Fsy= Ry /K;=1000/2=500 Om. 310 cooTser-
CTBYeT HAyaJIbHOMy TOKY TPAH3HCTOPA isi naw=~0,05 MA.

PerenepaTtuBHblil Tpoiece OGBICTPO NMEPEBOAUT CXEMYy H3 HayaJbHO-
ro CcOCTOsiHHA, Korga tpausucrtop VT 3samepr, a rtpansucrop VI2
OTKPBIT, B NIPOTHBOHOJNOXKHOE COCTOSTHHe. Jljs TOJHOrO OTHHpaHHS
Tparsucrepa VT neofxonuma pasHOCTb NOTEHHHANOB Upsr=0,7 B,
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nOITOMY MOTEHRHAA 9MUTTEPOB Up B KOHUE JasHHOoOpasHoro mpouec-
ca nsMenserca uHa 0,1 B u cTaHoBHTCA 1O OKOMUaHWM npouecca nepe-
Kaoyenus paBubiM 1,7 B.

[ToBbilienHe BXOAHOTO HaNpSKEHHS 1O CPABHEHHUIO € HaMPKEHH-
eM cpabaTblBaHUA TPUITEPA Uexcpes=2,4 B He Bbl3niBaeT u3Meneuui
B COCTOSIHHH cXeMbl. BBIXOZHOE HalpsXKeHHe OCTAeTCH pPaBHHIM Ha-
NPAKEHHIO NCTOYHHKA HUTAHHA Ugmx=Uxe=Un=5 B. Oxnaxo ecan
NOBBLICHTb BXOJHOE HallpskeHHe A0 3Hadenus, OOJBIIETO, YEM Ug;=
=Un—1IoRx;=5—2=3 B, 10 mneppbiii TPaH3HCTOP BXOJHT B DEXKUM
HaChIULEHHS, KOTAA Uex=Ur;+0,6=3,6 B. Ilpu stom pexum BTOPOro
TPaH3UCTOPA HEe H3MEeHMeTCH.

YyacToK nmepexaTodHORl  XapakTepucTHKH Tpurrepa  LImutra
(puc. 14.9), o6o3nayennslit 6yxkBaMH @ W b, oTpaKaeT JaBHHOOGPa3-
HOe H3MeHeHHe BhIxonHoro Hanpsxenusi. Korna tpausmerop VT/ or-
KpHT, TpaHsuctop VT2 sanept, Tak Kak HalpszKkenHe Ha ero Gase
ups=0bug1=05-3=1,5 B, a nanpsxenne Ha amurrepe ups=1,7 B.
CrnenoBaresqbHO, SMHTTEDHHIH mepexon uMeer oOpaTHOoe CMeleHHe
0,2 B.

Jlns mepeBoja cXeMB B MepBOHAYaJdbHOE COCTOSIHHE HEOBXOHHMO
cHsATh oOpatnoe cmemtenrne 0,2 B u cuenaTh cMemeHHe [epexoia
noaoxutreabHeM U paBHHM 0,6 B, Caexomatenbho, Heo6X0AUMO Io-
HH3HUTbL NOTEHNUHAJ 3MHTTepa oT norenuymasta 1,7 B xo noreHnuasna

Us=uge—0,6=15-0,6=0,9 B.

Tak kak VTI po nayasna nepexolJa cXeMbl B NepBOHayalbHOE €0-
CTOSIHHE OCTaeTcsi OTKPHITHIM, TO Hanpskenue §aza — IMUTTED
ugs~=0,7 B, YTO COOTBETCTBYeT BXOJAHOMY HANPSINKEHHUIO CXEMEI
Uex.orn=Us+Ups=0,9-+0,7=1,6 B. Ilpn stoM naunHaercs nOBHH pe-
regepaTHBHBLIA TNIPOIECC BO3BPALIeHHs cXeMbl B [epBOHAyYajJbHOe CO-
CTOAHHE, MOKa3aHHH{I Ha NepejaToyHoil xapakKTepHCTHKE (CM.
puc. 14.9) yugactkoMm cd.

ITocie OxkoHuaHus mNpolecca MepeKJIIOUEHUs NOTEHUHAN IMUTTepa
BO3Bpallaercsa K u,==1,8 B. CrnenoBarenbHo, NOTeHNHAJ  3MHUTTEPa B
npouecce camoro cpabarbiBaHHA TpHUrrepa uaMensercad oT 1,8 1o
1,7 B.

[Tepen navasnom npoiecca OTHYCKaBHS NPH [OHHIKEHHH BXOJHOTO
HalpsXKeHUsA NOTeHUHaJ sMurTepa usMmenserca xo 0,9 B u moxer Ha-
XOIUThCST BOJIM3H 3TOr0 3HAYEHHS CKOJb YrOAHO ROJr0, HO B Peaylb-
TaTé JaBHEOOOGpa3HOro mpouecca usmensiercs or 0,9 go 1,8 B.

Kaxk caemyer u3 onucanmoro, cpabatbiBanue rtpurrepa llIMurra
NPOHCXOANUT NIPH HANPSXKEHHH HA BXOAE nepBoro Tpansuctopa Ha 0,1 B
MeHbIIEM, yeM HanpsxeHuwe Ha 6ase OTKpHTOro tpaHaucropa V712
Hanps:xenne cpabaTteiBanus TpHITEPA

Ugx.cpab= UnRQ/(R] +R2) *“'0,1, (149)
rge 0,1 B — pasHocTb MeXay HANPSAXKEHHAMH OTKPHTOTO KPEMHHEBOTO
tpausucropa (0,7 B) u saneproro (0,6 B).

OTnyckarue Tpurrepa MPOUCXOAMT NPH HANPSIKEHHH Ha Oase nep-
BOTO Tpau3ucropa, ua 0,1 B Ooavmem, uem Hanpskenue ua Gasze za-
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Ugx.onr= (Un—loRn1’)R2/(R1+R2) +0,1. L ) ‘ (14.10)
Takum 06pasoM, wHMpHHA THCTEPE3HCHOM NeTyHH
Au= Ugx.cpab — Ugx.orn == [R2/(R1 +R2) ] IORn‘—O,Q (141 1)

B paccmatpuBaemom caywae Au=2,4—1,6=0,8 B.

Tpurrep IlImutra mHaxomut IWMpoKoe npumenenue. ONHHM H3 €ro
NIPHMEHCHHH sIBAsieTCsl (POPMHPOBAHHE NMPAMOYrOJbHEIX HMI1YJbCOB H3
TUIABHO H3MEHSIOUIErocs HaUpsKEHHs, HaNpHMep CHHYCOHJANbHOTO,
YTO TOKa3ano ma puc. 14.10.

Tpurrep llmutra, onMCaHHHH BhIUe, sBAseTcs audpepeHIHaNb-
HBIM YCHJIHTENEM, HMEIOIHM I[OJOXKHTEJbHYI0 O6paTHYIO CBS3b C BbI-
X0Ja Ha BXOA YCHJHTENsS, KOTOpas CO34aeTc JEeNHTENeM H3 pPe3i-
CTOPOB.

OnepauHOHRBI YCHAUTENb [0 CYIIECTBY ABJSETCH PA3HOBHIHOCTHIO
nudepenuanbuoro yCHANTRNs], OTAHYAONIEACH OT NOCTEIHEr0 TEM,
YTO HMEET He OAMH, a OOBIYHO JBa KacKaja, a TakKkKe TeM, YTO HMEeT
HECHMMETPHYHBIH BHIXOJ.

Ha puc. 14.11 npusenena cxema tpurrepa llIMutTa Ha OnepauyoH-
woM ycuautene. B tpurrepe IlIMHTTA HCHOJAB3YHOTCA ycHauTeau Oes
4acTOTHOH KOppeknuu. Bmecto orpuiarensvroit o6patHoll ¢Bsi3H, 06HU-
HO NPHMCHSEMOH B ONEPALHOHHBIX YCHJIHMTENsX, B TPHUITEPE NMPUMeHs-
eTcsl NoJoXKHuTeNbHas obpaTHas CBA3L ¢ KOYPQHIHEHTOM Tepenadu
HanpsaKerus B=Uoc/Usux= Ra/ (Res+R2). Conporusnenue R., 601b-
uie, yeM Ry B HECKOJIBKO pa3 HJH B HECKOJbKO AECATKOB pa3. Cie-
AOBaTeNbHO, [} MHOrO MEHbIN® €IHHHIH, HO TaK KakK K03 () HIHEHT
YCHJIEHHSI ONEPALHOHHOrO YCHJAHTENs OuYeHb OoJblioH, TO Bceraa
BK>1, a Bo mHuorux cayyasx BK>1. :

Ot HCTOUHHKA TMOJOXKHTEJbHOIO HAMPSIKEHHS 4epe3 R; ma anoxe
VD1 cosnaercs onopHOE HaNpPsiKEHHE, KOTOPOE BMECTE C HaNpsiKeHH-
emM o6paTHOH CBfA3M NOJAETCS HAa HEHHBEPTHPYIOUIHMHA BXOX ONepaiHoH-
Horo ycuaurenas. ConpoTusjenne R, BKIIOYCHO A YCTPAHEHHS pas-
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Puc. 14.10. Qopunuposanue nps- Puc. 14.11, Cxema tpurrepa lmurra
MOYTOJIbEBIX HMMYJBCOB TPHITE- Ha ONEPAUHOEHOM YCHJHTENE :

pom Ulmurra
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