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1, 

B panHoanexTpOHHKe umpoKo Hcnon&ayroTCSI paanH'!Hbie oHnbi nHHeli.HbiX ycrmi!Teneii, 

HaoecTHbi TSKlKe penaKcauHOHHbie ycTpoli.cToa: TpHrrepbi, onaonH6paTop&I, 'Myn&THBH6paT<>::'7? lJ 
pbl H T.n., llpHMeHSieMb!e nnll peanll381llii! niiCKpeTHb!X MSTeMSTI!'!eCKIIX <jlyHKil!Ii!, H Te !I \ 

npyr11e B 113BeCTHOM CMb!Cile MOlKHO C'li!T8Tb aneMeHTSpHb!MH norll'!eCKI!MH ll'!eiiKSMH, 
..:' 

Bo MHorux npnKnanHhlX aana'!aX ycunnTenn u penaKcanliOHHbie ycTpoli.cToa ncnon&

ayroTCSI COBMeCTI!O B TeX UIIII UHb!X KOM61!H81lUSIX, npHMepOM MOlKeT CnylKUTb 6noK-CXeMa 

(pnC, 1-o}, coneplK81!18SI: 8MlliiUTYnHblll nncKpUMIIHSTOp (noporOBOe ycTpOllCTBO) - n, 

cTaTK'!ecxull. Tpnrrep - T, ynpaonSiromnll. cxeMoii nponycKaHHSI - H, a TSKlKe ycnnnTellb - YC. 

XapaKTepncTnKa nepena'!n 'axon - Bb!Xon' TaKara TpaxTa SIBIIReTCSI nnaell.aoll. (nnn no'!TII 

nnaeiiaoii) no onpeneneHHOii - noporoooii oenl!'lHHbl curaana, npn KOTopoll. nponcxonnT pe

naKcaunoHH&Ili. nepexon o aanepToe cocToSiane c peaKo yMeH&UieHHbiM BbixonHbiM curHanoM. 

non06Hall xapaKTepHCTHK8 II306palKeHa liS pY.C, 1-6. 

PeaJIHaaunSI HeupepbiBHb!X II nHcKpeTHbiX MaTeMaTH'!eCKHX onepauni! oTnellbHbiMII 

aneMeHTapHbiMH ll'!eiixaMll, -KaK Ha puc, 1-o, xapaKTepHa nnst 6on&UIHHcToa o6nacTeii cxeM

Holi. pannoaneKTpoHHKH. OnHaKo, KaK 6yneT noxaaaHo Hl!lKe, TaKOe paaneneHl!e ne o6R3aTen&

ao, a nHcKpeTnble n HenpepbiBHbie onepaunn MoryT 6biTb peamiaooaHLI o onnoii aneMeHTap

noll. ll'!ei!Ke, '!TO llp!IDOnnT K 3H8'li!TeiibHOH 3KOHOMIIII KOMIIOHeHTOB, 

nnst IIHHeli.Hb!X (Hn!I llO'!TII i!HHellHb!X) yCHIIHTenefi HH3KO'l8CTOTHblll nemeCTDel!Hb!H 

KOa<jJ<jJHUUeHT pereRep81lliH ·p o X) 06bi'!HO ynonneTDOpSieT COOTHOUieHl!IO /1,
2

/ 

P
0 

< 0 

T,e. noMHHHpyeT oTpHUBTen&HaSI o6paTRast coSI3&., PenaxcaunoHHbie lKe ycTpoiicToa pa6oTo

cnoco6Hbi nHUib npn BbmonHeHHII ycnoonst 

P0 > 1, 

T,e. nonlKHbl coneplK8Tb CHi!bHYIO llOi!OlKHTellbHYIO o6paTHy10 CBSI3b, 

3 



I 
' I 

IYcunuTe/IbHble u penaxcannoBBbte ¢yuxnuu MOryT ObiTb oo'be.llHHeBbt, TaKBM o6pa30M1 nulllb 

B TSKOM ycTpOiiCTBe, napaMeTp Po KOToporo no.ll B03.1leiicTaneM xaxoro-nnoo auewuero 

<jlaKTopa (uanpnMep, ypoaeBb curnana) H~MeHsteTCll OT OTpnnaTe/IbHbtX 3Ba'ieHBli .110 nono

mnTenbBbiX 3H8'iOHHli1 npeBblWSIOWHX O.llHHHily, 3TO B03MO>KHO nHWb npll BB9.1lOHHe B CXeMy 

3aBe.llOMO uennueiinoli oopaTnoii call3u - o~unaTenbuoii unn nono>KHTe/IbHoli. 

\ 

HennueilHbte oopaTHbte CBSI3H B nocne.llBHe rOilbl naxonSIT ace oonee mupOKOe H pa3Ho-

' o6pa3H oe npnMeuenne. B xa'ieCTBe onnoro U3 nepabtX npHMepoa MO>KHO yxa3aTb ua Hcno/Ib-

3oaaune 'oTPnnaTe/IbHOii uenuueiiuoli oopaTuoli call3n .llllSI ycTpaueHBSI uacbtmeuug u 3anepm-
. ' 131 

KH B Tp8H3HCTOpHb1X KniO'ieBbiX K8CK81!8X , npuMeHeHHe HenHHeiiHOil OOpaTHOli CBli3H B 

Tpau3ucTopubtX cTaounnaaTopax .llllll cooomeun!l 

(T.e. caMo3amliTbi) npn neperpy3xax ua Bbt~one 

CM8TpliB8IOTC!I ll9KOTOpble 'n3 MHOrO'iHCneHHbiX 

ll0Cll91!HHM CBOliCTBa CSMOBblKJIIO'ieH!ISI 
/4,5/ 

onucauo B pa6oTax • Hnme pac-

B03MO>KHbiX 1npaKTH'ieCKHX CXeM X}, ~ea-
llli3YIOWllX .llpyroil llpliHUUil, llO!!CHeHHblli BblWO B oomeM Bll.lle H KpBTKO <jlopMYnupyeMblli 

TaK: npuMeneune nenunelilioli .oopaTnoli CB!13H nnSI cooomeunSI n nne li u oM y ycnnnTeniO 

. .ll 0 ll 0 n H H Ten b H 0 penBKCSilUOBHbiX CBOliCTB1 npO!IBllSliOWUXCSI npn HOKOTOpOM. OOpOrOBOM 

ypoane curnana. Ha3biBBTb nnaeilHblM TBKoe ycTpoiicTBO MO>KHo, pa3yMeeTC!I1 numb ycnoaao, 

nocKO/IbKY nnneilubtM ocTaeTC!I orpauu'ieHublli y'iaCTOK xapaKTepucTUKH 'axo.ll-BbiXOI!'. Onna-

. KO 3Ta oroaopxa a paauoii cTeneun oTnocnTCSI xo aceM peantlnbiM •nuueilHbtM' ycunnTellSIM 1 

B TOM 'iHClle H ne OOll81l810WliM penaKC8IlUOHHbiMH CBOliCTBBMH, 

2, 

Ha pnc. 1-a noKa3an nayxKBCKB.IlBblli Tpan3HCTopub1li yctmnTenb c uenocpe.llcTaeunoil 
\ 

CB!I3b10 K8CKBI!OB H C OTpllUBTenbHOli OOpaTHOil CB~b!O 'iepe3 COilpOTHBllellHO R_ 1 CTaonnn-

~npyiOmeli paoO'ilfO TO'iKll OOOUX K8CKBI!OB ( OKOllO 2,5 B II 1,5 Ma llll!l T 
1 

ll OKano 5 111 8 MB 

.llll!l T
2

). OnTUManbHbtli cpopMoil BXO.IlBOro cnrnana !IB~lleTc!l TOK, BnyTpennee conpoTnane

nuo IICTO'iHUKB CHrHalla 5-10 KOM MO>KHO C'iUTa'l'b llOCTBTO'iHbiM llll!l 381!8Hllll TOKB BO 
' ' 

BXOI!nyiO I!Oilb ycnnHTenll. Koa.p<fJnnneHT nepei!B'ill Hanpli>KOHU!I ycunnTeneM OT oa3bl TpllOI!B 
' 3 

T 1 no KOnneKTopa Tpnona T
2 

cocTaanSieT oKono 10 , a cneKTp nepenaaaeMbiX cnruanoa 

orpaHH'iOH TO/IbKO caepxy rpann'ilibl'IIH 'i8CTOT8MII KBCKBI!OB. KoMilOHOHTbl n. C, R ' R 0' 

I 

R+' Rl .llll!l p800Tbl CXOMbl B Ka'ieCTBe. ycnnnTeng ue fiY>Kllbl, nonKlliO'iOHHe nx npaKTH'ie-

CKH He BnllliOT HS, napaMeTpbl yCHllliTOllSI li HB pe>KUMbl K8CK8.1lOB1 llOCKO/IbKY .llllOil 38KpbtT 
) ' 

nanprui<enneM, cnnMaeMblM c nennTenH R+ - R0 ( ManhiM oopaTHbiM TOKOM nnona npe-

neoperaeM). Cnnown~ote coennnennn na cxeMe cooTaeTCTayeT paccMaTpnaaeMoMy Tpnrrep

HoMy napnaHTy ycunnTenSI. 

x) 
EyllyT paCCMOTpOHbl TOllbKO TpaH3liCTOpHb!O CXOMbl 1 XOT!I B03MO>KHbl ll IIX 

naMnoBbte ananoru. 
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Ha ocunnnorpaMMBX puc. 2-a, 6, a oTpamena nepena'ia TSKUM yCHllUT9llOM UMnynbC-

noro nono>KHTenbnoro cnr.Hana pa3Sb1X ypoaneli. H3 3THX ocnnnnorpaMM MO>KHO aaxniO'iHTb1 

'iTO XapaKTepHCTHKS 'BXO.Il-BblXO.Il' np8KTU'iOCKH llUHeiiHa .ll~ypOBHSI BblXOilHOrO llOllO>KUTOllb

. UOrO CHrHana, paBHOrO 3,5 B, 3TO OCHOBHOe COCTOSIHHe yCUllUTellll MO>KHO H83B8Tb COCTO!I-
,· 

HHeM 'BKnJO'IeHO" HliH ',1 ". 

nnueiiuocTb xapaxTepncTnxu coxpaulleTcll-llHillb .110 onpeneneuuoro ypoanst nono>KHTenb-
/ \ 

uoro cnrnana (eM. nynxTnp na puc. 1-6), cooTaeTCTByiOmero OTKpbiBanniO nuona u BKlliO'le-

HHIO nonO>KliTO/IbHOli oopaTBOll CBSI3H. BenH'Illlla llOllOlKHTenbHOii CBS13ll onpellensteTCH IIOMHHa-

llOM COnpOTHBneHHll R + • Ecnn c y'ieTOM nono>KUTe/Ibnoli . call3n p >1 (CM. ll, 1) 1 TO 
0 

.llOCTurnyTblli ypoaeub curnana cooTBeTcTayeT B03HUKIIOBeHHIO a cxeM~ penaxcaunounoro 

cxaqxa, B npouecce xoTopo~o TpUo.ll T
2 

nepeXO.IlHT a. nacblmenuoe cocTO!IHUe, a nepe.lla'ia 

cnrnana na BblXOil pe3KO yMeBbmaeTcn, xax aTo annno na ocuunnorpaMMe puc. 2-r. Bonee 

xpynHhtii MacwTao nocnenneli ocunnnorpaMMht no3aonneT ouennTb cTenenb no.llaanennll cur-

, H8l18 B 3TOM COCTOliHHU1 KOTOp8!1 COCTSBnlleT OKOnO 300 ( T,e, CUrRan yMellbW89TCll B 

300 pa3 llO CpBBHeHHIO C COCTOSIHHeM 'aKniO'iOHO") • 

KpnTH'ieCKBll aenn'inHa conpoTuanennll R + , cooTae;cTayiOmall ycnomno ·p 
0 

=· 1 

COCTaBn!leT llllH JlBIIHOil CXOMbl npnMepHO 70 KOMo npaKTll'iOCKH liOMUHBn R +. cne):lyeT 

opaTb 3HB'ii!Tenbno MeBbwe nnn nony'ieaug nanemnhiX perenepaTIIBHbtX npoueccon. 

PaCCMOTpeHHOe BTopoe yCTOil'iHBOe COCTO!IHI!e CXOMbl nenecooopa3HO HMOHOB8Th "abi

Kllto'ieHo" nnn •o•, xax a oobt'iHbiX Tpnrrepax. B cuny noTennnallbHhiX CBSI3eil cxeMa Mo

>KeT HBXOilHTbCll D 3TOM COCTO!IHHH HeOrpaHU'iOIIHO .llOnro, nnll nepeBO.IlB ee B HCXOI!Hbtil 

pe>KUM ycnneHHSI TpeoyeTCSI BCIIOMoraTenbHhlii CUrnan, KOTOpbtil, B 'i8CTHOCTH 1 MO>KHO no

.ll8B8Tb qepe3 conpoTnanenue R 1 • 

Pacnpenenenue noTenuuanoa paCCMOTpeunoil cxeMbl a cocTO!IHJiSix •1• n •o•, TBK>Ke 

KBK H BenH'i:;tH8 . H nongpHOCTb CKB'iKB, MOyYT OblTb CSMhiMH pa3HOOOpa3HblMU 1 D 38Bl1Cli

MOCTH OT MOI!H<jJHKBUliH CXeMbl II HOMHI!anOB ll9T8neli, Eonee IIOilpOOHhlii 8118nll3 3TOil H 

llOCnel!yiOmeli CXOM BbiXOilHT 38 paMKII HaCTO!IWOH paOOTbl, 

3. 

Ycnnll'reniO pnc. 1-a ' oonanae)IDOMY TpurrepHbiM a<fJ<PeKTOM, MOlKOT Ob!Th cooomen 

OJlHOBHOpaTOpHhlii a<jl<jleKT, OC~U JlOOBBIITb OI!HH peSKTHBHbiH BpeMSI38Jl8IOWHil aneMei!T (e~-
. ' 

KOCTb C) n nonKnto'iHTb I!HO.Il TaK, KaK noKa3aso nyHKTnpoM na TOM me pncynxe. Conpo-
( 

Tnanenne R B 3TOM Cny'iae cny>KHT llnll OTBOI!a TOKB JlHO.Illl H anSI perynllpOBaHIIll ape-

MeHII BblllOP>KKH, 

TaKaSI cxeMa HMoeT OI!HO ycTOII'iUBOe coc~'oSIHne "aK:Uto'ieno', B KOTOpoM ycunnaaeT 

5 



cnraa.n Tax lKe, xaK n a npelll>IIlYillOM cnyqae. CoOTaeTCTayromne ocunnnorpaMMbi npnaeaeHbl 

aa pnc. 3-a, 6. no aocTnmeann noporoaoi! aMnnnTyAbi nonomnTen~>aoro cnraana cxeMa cKa'I

KOM nepeXOAHT B KB83nyCTOii'IHBOe COCTOS!Hlle, Bp9MSI BbiJlOplKKH KOTOpOrO onpe~ensteTCSI 

HOCTOSIHHOi! r = R C • fipH STOM ljJopMllpyeTCH CT8HJl8pTHbiH IIMnynbC (CM, pnc, 3-a,r), 

BMllniiTyllll ll lliillTOnbHOCTb KOTOpOrO He 3BBHCSIT OT BXOilHOrO CHr"Hana. fiocne S~Or"O CXeMa 

B03BpamaeTCH B llCXOJlHOe COCTO.!U!He, HpH'IeM CHeUHBnbHBSI neiib B03Bp8Ta (conpOTHB-

nenne R 1 ) a aTOM cnyqae, O'leannao, He HYlKHa, BenR'Inna nopora cpa6aTbiB8HHSI H napa

MeTpbt renepnpyeMoro liMnynbca nerxo no.rt.rtaJOTCSI perynnpoaKe, 

4. 

8neMeHT8pHbie Sl'lei!KH, OO:&eAHIIS!IOillHe YCHIIHTenbiible H penaKCaUHOHHbie CBOiiCTBa, 

itpl!Mepbl KOTOpbiX KpaTKO OlllfCaiibi Bb!WO, MOryT nai!TH llpHMOHOHHe B aneKTpOHHbiX Bbi'lli

CnHTeiibHbiX ycTpoi!cTaax, TeneMexannxe, axcnepnMenTanbnoi! ,PnanqecKoll annapaType n T • .rt. 

TaK, 'TpnrrepHbil!' aa·pllanT ycBnnTenSI MO:IKeT 6btTb noneaen, nanpnMep, ao axo.rtnhtx 6noKax 

MnoroKaHanbnhix aaannaaTopoa n no.rto6Hbtx ycTpoi!cTaax, xor.rta xanan nnnel!aoro ycnneanst 

.rtonll<eH aannpaTbCst .rto nnn nq:ne .rtOCTHlKennst noporoaoro ypoanst cnr aana, •oAHOBn6paTop

Hbtll• aapHaHT MOll(eT nal!Tn npuMeaeaue TaM, r.rte, xpoMe ycunennst, Tpe6yeTcst npH onpe

nenenaoM nopore ljJopMHpoaaTb MapKepnbii!: nMnynbc: paanH'!aoro po.rta paaaepTKI!, axonHbte 

ycTpollcTaa aaannaaTopoa H aaanoro-nn,Ppoablx npeo6paaoaaTenel! n T.n. Bo MHornx H3 

nepe'!HcnenHLix ycTpoi!cTa ao3Momna onpe.rteneanast SKOHOMHSI neTanei!, PeanHaannst nono6-

HhJX YCHliHTenel\ B DH.rte TBepllbiX CXeM TBKlKe npe.rtCTBBIIS!eTCSI BHOIIHe B03MOlKHOfi, 
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Pyxonucb nocTynHna a uanaTAlibCKllfi oTnen 
2 HOS!opSI 1965 r, 
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