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1. 

CTa611n1138TOpbl IlOCTOlillllOI'O uanpHlKelllllI II TOK8 llBlllIIOTClI 0/UIIIM 113 ll8HOOnee pac-.. 
npOCTpal!elll!I,IX q,yHKilHOll8llhlll,[X Y3ll0B p8JlHOaneKTpOlll!Ol! annapaTyphl. 3To OOCTOSITellhCTBO 

uapsmy C 38KOllOMepuol! Tel!)leuu11el! Tp8ll3HCTOpll38Ullll annapaTypbI 06ycnoa11no ObICTpoe 

yaen11,ieu11e KOnH'!eCTB8 paoOT, IlOCB.11.IIlellllbIX aonynpOBO)lllllKOBbIM CT80HnH38TOpaM. 

np11 BCel! OOWIIpllOCTII OOIItel! lllIT8p8TypbI OopamaeT .ll8 CeOH BlllIM8l!He 08JlllOCTb 

M8Tepuanoa, K8C8JOIItlIXClI nepexo)llll,IX ll '18CTOTllblX xapaKTepl!CTllK, a T8KlKe YCTOll'lllBOCTII 

CTa61rn1138TOpoB. 3TO ooycnoaneuo OTllOCIIT8llhllOl! CllOlKllOCTblO ynoM.!lllYThIX BOilpOCOB II ao.:;>

MOlKl!OCTblO ua nepn1,1x aTanax aMm1p11,iecKu npeo)loneTb TPYJlHOCTH, cneJlyromne 113 ux ue

JlOCTSTO'IIIOI'o IlOHllM8HlllI0 

8MnllplI'!eCKIIe npueMbl D pel.(KIIX cny'ISlIX OK83blB8IOTClI OilTllM8llbHblMII, a IIOSTOMY 

MOI'yT OLITb npne~meMbl TOllbKO H8 H8'18llbHblX aTanax pa3BllTlllI CT80llnl'l3Hpyromnx CXeM. 

B HaCTOHIItee BpCMlI MOX(HO C'IIIT8Tb H83peBWllM Cl!CT8M8TII'leCKOe j:,acCMOTpeHll8 nonpocoB, 

CBlI3811HhlX C )llIH8MIIKOl! 11onynpOBOJlHllKODhIX CT80llllll38TOpOB. TaKOMY paCCMOTp8HHIO ll 

IIOCBlIIIteHa peq,epnpyeM8lI paooTa. AKTyaJibHOCTb ea ooycnoBneHa He TOllhKO ynOMHHYTblM 

BbIWe OblCTpbIM KOllll'!eCTBeHHblM pOCTOM nonynpOBO)lHllKOBOll annapaTypw, HO II uenpepb!BHO 

B03p8CT810lltllMll Tpe60B8HlllIMll K ·ee KS'!eCTBY II Ha)lelKHOCTII, KOTOPJ,18 B 3ll8'1llT8llbHOl! 

cTene1m 38Dl!ClIT OT CT80llllll3I!p0B8llHblX llCTO'IHllKOB Ill!T8HllH. 

B JlllCCCpTaunn npe)lCTaaneHhl pe3ynhT8Tbl TeOpCTll'l8CKOI'O ll axcnepnMeHT8~HOI'O 

11ccne)lOD8HlllI pa3nil'!llbIX B8pll8HTOB nonynpoBOJlHllKODblX CT80llllll38TOpOB, npn'leM Bllll~!a

Hlle KOHUeHTpnpyeTClI Ha u3y'leHIIlI nepeXO)lHb!X, '18CTOTHblX xapaKT8pllCTllK ll pa3nll'IHblX 

BllJlOD ueycToll'lllBOCTell. 

ABTOp Ha11eeTClI, '!TO. nony'!CIIHble BblBO)lbl II peKOM8l!Jl81lllll CMOI'YT Ob!Tb IIOl183Rl,IMII 

llHlK811CpHO-T8XHll'ICCKffM paoOTHllK8M, llM8JOIItllM Jl8ll0 C pa3pa60TK08 II axcnnyaTauneil 

CT80llllll3llpOBAHHbIX llCTO'lllllKOB IIIIT8RlllI. noaTOMY, 'ITOObl IIOBb!CllTb HarnsmuOCTb pe3yllh-

T8TOB ll ooner'!HTb YCB08Hll8 paC'!eTHOJ! M8TOllllKll, oomne nonpOCbl paccMaTpl!B8IOTClI 

• n 11nnrocTp11py10TC!l 8KC1I8pHM8HT8llhHbIM M8TepnanoM Ha npnMepax BIIOnHe KOHKp8THbIX cxeM 

B03p8CT8JOIIteil CllOlKHOCTll, TaM, I')l;, STO K838110Cb uenecoo6pa3!Il,lM, M8Tepnan I!p8)lCTaB

neH B q,op:,Hl cpaB~8lllllI Ollll3KHX no Knaccy 
I 

nocne)lOB8T8llbHbIX ll napannenbHb!X .cxeM. 
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TrutaH q,opMa HMeeT nem,10 ,xaK n B npeJlmecTayromnx pa6oTax SBTopa, noJl,TBepJlHTb 

KOHKYJl8HTHOCilOCO0HOCTb napannelibHbIX CT80HnH3aTopoa, He3aCny)l{eHHO Mano HCil0lib3Y8MbIX 

; 
. B HH)l{8H8pH0i! _npaKTHK8, HeKOTOpble H3 paapa60TaH~bIX SBT0P0M npaKTH'l8CKHX cxeM HCT0'I-

HHK0B nnTSHHH, peanH30BSHHbIX HS OCH0B8 KBK nocne)lo·aaTe/lhHOi!,. TSK H napannellhHOi! 

CTPYKTYP, onncan1,1 B npnno)l{eHHn II 

nnccepTSllHH COCT0HT H3 npeJlnCn0BHH, llSITH rnaa, JlBYX npnnO)l{8HJli! H 6n6nnorpaq,nn. 

2. 

nepaasi rnaaa nocagmena a1,16opy MeTOJlHKH anann3a, a1,16opy MOJlenei! (sxanaanen-r

HhlX cxeM) ll onpe)leneHHIO napaMeTpOB OCHOBHbIX sneM8HTOB, BXOJlSIIIlllX B COCTSBCTa6nnnaa

TOpOB, 

B pa6oTe paCCMSTPHBSIOTCSI CTa6nnn3ATOphl HenpepbIBHOro Jl8i!CTBHSI (B OTllH'IH8 OT 

TAK H83b!B88Mb!X HMnym,cUbIX CTS0l!nH38TOpOB, C0CTSBllSIIOJllHX npeJlM8T Cll8IlHSJU,H0ro pac..: 

CMOTP8HHS1), OCHOBHblMH, 3ll8M8HTBMH KOTOpblX SIBllSIIOTCSI conpoTHBn8HHSI, KOH)l8HCSTOpbl, 

01I0pHb18 Kp8MHH8Bbl8 CTBl5HnnTpOHbl H nonynpOBOJlHHKOBb18 TpHOJlbl, 

ConpoTHBneHHH H CTB0HnHTpOHhl nenecoo6pa3HO C'IHTSTb 'IBCTOTHOH838BHCHMbIMH 

sneM8HTBMH, B 0THOW8HHH 15om,mHHCTB8 mnpoKoynoTpe6nsieMbIX THilOB KOH)l8HCBTOp0B IlOJlOO

uag annpoKCHMBUHH He BCer)la onpaBJlbIB88TCH Jl8)1{8 B orpaHH'l8HHOM 'IBCT0THOM JlH8Il830H8, 

npyI'HMH CnOBBMH, KOH)l8HCSTOpbl B CTS0HnnaaTopax Jl8ll8KO ue BCer)la MO)l{HO paCCMBTpH-

BSTb KSK HJl88/lhHbl8 8MKOCTH, Hen)leam,u0CTb KOH)l8HCSTOpOB o6ycnoanena, B OCHOBH0M, 

H8nH'IH8M napa3HTHbIX HHJlYKTHBHO~O H OMH'l8CKOro conpoTHBneung BhlBOJlOB, B rnaae 1 

_(cM, Ta6n, 1) npHB8Jl8Hbl HX B8nH'IHHhl, H3MepeHHhl8 JlllSI MHOI'HX THll0B 6yMS)l{HbIX H 3J!8KTpO

nnTH'l8CKHX KOHJl8HC8TOpOB. 

Yanoabie aonpocbt Bb16opa SKBnaaneHTHoi! cxeMbI nonynpoaonHnKoaoro Tpnona_n MeTo

JlHKH anannaa nnneapn30BaHHbIX CXeM CTa6nnn3aTopOB pe111eHbl SBTOpOM B, Il0Ilb3Y YHHCTOp-

noi! SKBHBaneHTH0H CX8Mbl Tp11ona H Tononorn'leCKoro anannsa nenei!, cocTaanenHbIX 

H3 np0BO)lHMOCT0i!, TaKoi! Bbl0Op Jl88T B03M0)1{H0CTb o6ner'IHTb nponeJlypy anannsa KSK npo

CTbIX, TSK H 6onee cn0)l{HhIX CXeM no cpaBH8HHIO C MaTpH'IHblMII M8TO)l8MH K0HTypHbIX 

T0KOB H yanoBbllt HanpHlK8Hlli!, B nepaoi! rnaae ST0T Bbl0Op MOTIIBHpyeTCSI 6onee nonpo6no, 

' a T8KlK8 IlOSICHH8TCH YHHCTOpH!lH cxeMa .;.pnona C o6mnM SMHTTepoM, Ha6paHHbl8 sneM8HTbl 

Tononorn'leCKOro auan11aa, JlOCTBTO'IHble JlnH llOHIIMSHIIH BCTp8'1810JllHXCH B T8KCTe paC'leT

HbIX COOTH01118HHi!, KpSTK0 H3n0)1{8Hbl B npnn0)l{8Hllll I. 

B aaxnro'!eHHe nepaoi! rnaBbI• 06cy)l{Jla10TCH MeT0JlHKa n peayn&TSThI ns11.1epenni! napaMeT-

poB MOIIlHbIX TpllOJl0B _THil0B n201A H n4.n, ncnon&ayeMbIX B Jl8nhnei!1111IX CX8MSX B K8'18CTB8 cn

n0BblX perynnpyro~nx TpHOJlOB, HaMepenne napaMeTPOB H800XO)lHM0 _JlllH JlOCT0BepHOI"0 cpaB• 

H8HHH Teop8TII'l8CKHX BbIB0JlOB C peaynhTSTSMH 3KCnepHM8HT8, 
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3. 

Ecnn CT86HnH38TOp ncnolibayeTCH JlllH IlllTBHHH HMnym,cHbIX ycTpoi!CTB, TO cymeCTBeH

HO yMer.. npeJlCKaaaTb (n ~q,opMnpoaaTb) ero noBeJleHne B nepeXOJlHhIX pe)l{nMaX, Han6on&

mni! npaKTH'l8CKHi! HHTepec C STOil TO'IKH 3p8HHH npencTaBnHeT nepeXOJlHSH q,yHKUHH BbIXOJl-

HOro HMneaanca Z BblX (t) = U H(t)/ L\i H , r)le L\i H - B8llH'llli18 CK8'1K006pa3HOro B03My-

maromero ToKa narpyaim, nnn 6eapaaMepnaH nepexoJlHSH xapaKTepncTnKa ( (t) = "aux (t)/ 

BbIX • r.ae r BbIX yCTSHOBIIBmeeCH BbIXOJlH08 conpoTHBnenne (ace JlllSI CTa6mm-

38TOPOB uanpH)l{8HHH), 

BTopaH rnaaa, Il0CB!IIl18H8 yCTSHOBll8HHIO OCHOBHhIX 38KOH0M8pHOCTei! cpopMHpOBBHHH 

q,yHKllHi! Z Bb!X ( t) H ( ( t) Ha npnMepax npOCTelimnx OJlH0KaCKB)lHhIX CT80HllH38TOpOB: 

nocneJlOBSTenbHOI'0 (KaCKBJl C o6mnM KOnneKTopoM-OK) H napannem,noro (KSCKBJl C 06-

lllIIM SMHTTepoM - 03) TIIIl0B, KpoMe OCH0BHhlX 38K0H0M8pH0CTei!, cnpaBe)lnllBbIX np11 . 

IIJl88nH3Hp0B8HHOM paccMoTpeunn, Y'IIIThIBBeTc~ an11HH11e ua nepexonHbii! nponecc napaa11T-

Hh!X n~paMeTp0B KOH)l8HCaTopoB, a T8Kll{8 Bp8M8HII uapaCTBHHSI II )llllIT811bHOCTII B03Mymaro

mero IIMnyIIbCa TOKB uarpy3KII, 

Ha OCH OBBHIIH npnnene1moro BO BTopoi! • rnane TeopeTIP!eCKOI"O II 3KCIIepl!M8HTallbHOI"O 

11.lBTepuana MQ)l{H0 cnenaTb PSlil Bb!BO)lOB, 

C TO'IKII apeHIISI MeTOJllIKH anami3a II xapaKTepa nepeXOJlllblX npoueccoa 0)lH0KaCKa)lllhl8 
I 
nocnenoaaTellbllbli! II napannenbHbIII CTa6umI3BTOpb! npaKTll'l8CKII 0JlllHBKOBbl. 

<l>opMa 11nean11a11poaauuoi! nepexonuoi! xapa1tTepncT11K11 ((t) onnoKacKanHhIX cTa611nn-. 

aaTopoa HanpH)l{81lllH onpenenH8TCH, B OCHOBH0M, C0OTH011181!ll8M aenH'IHH r BblX( CH(Bbl-

XO)lHaSI 8MKOCTb CTa611nnaaTopa) II r f3 (nnq,q,ya11onuag IIOCTOSIIIJiag, onpenengromaH nnep-

Ull0HH0CTb Tpnona/, 

npn npoeKTnpoaannn CTa6nnnaaTopoa ncxoJlH0fi JlllH pac'!eTa nepexonnoro nponecca 

SIBllSl8TCSI, Il0MHM0 ~ {J , ll8K0T0pag B8IlH'IHHa ( H830B8M ee ycnom10 nonocofi nepeX0)lHOI"O 

nponecca) 

rne 

1'1r A /'1ull 
/'1i HI 

1'1iH - sanauHaSI B8IlH'!HHa Ma'xCHMBllbHblX CKB'!K0B T0Ka narpy3KII, 

1'1u H - Jl0IIYCTIIM08, OTKllOH8HII8 Bb!X0JlH0I"0 HanpS1)1{8HIIH ( MI"H0B8HHbl8 3H8'!8HIIH), 

A - HeK0T0pbIH Kos¢<!,11nneHT aanaca Ha paa6poc napaMeTP0B, 

BoaMo)KHbl TSKne cny'!an·, Korna: a) B npenenax aanairno'i! nonoCbI nepexonHhifi 

nponecc Jl0lllK8H 0b!Tb HenpeMeHHO M0HOT0HHblM (nocTaTO'!HO penKo) ~nn 6) KOI"JlB Harpya

KB HeKpHTll'!Ha '•x KpaTKOBp8M!3HHhl~i' BbI6pocaM irnnpHlK8HIIH, npeBblllla!OntHM ycTaHOBHBlllIIee

CSI o-i-KnoHeHHe, B o6onx cny'!aHX ycTaaoa11n111eec,11 nuxo11aoe conpoTirnne1111e cTa6nnnaaTopa. 
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cnenyeT B~16HpaTb Ha OCHOBaHHH paeeHCTBa r Bb!X 

eMKOCTb Bhl6HpaeTCH Ha OCHOBaHHll COOTHOllleHHH 

Ar • B nepBOM CIIY'!ae BhlXOJlHSB 

C H •~ 0,25 ~ 
r- BhlX 

(1) 

Bo BTOpOM cny,iae - C y'leTOM nonyCTHMOll BelIH'lllHbl OCHOBHOI'O (nepeoro) B1>16poca 8 .. 
non 

= 'MaKc - 1 nepeX0)1HOH xapaKTepHCTllKII ' 

C >~ 
H - m <8non ) r Bb!X 

(2) 

rne· m K03<pqlllUl!eHT KOppeKUllll, cny>Kalllllll napaMeTpOM CeMellCTBa Kone6aTBllbHblX nepe-

xonH1>1x xapaxTepncTmc H cesaaHHblii onpeneneHHl>IM cooTHomeHHeM c een11'l11Holl e1>16poca, 

CymeCTBeHHOe OTKnoHeHHe OT 3H8Ka paBeHCTBa B (1) n (2) npHBOJlllT K HeonpaenaHHOMY 

yeenH'leHnIO CH ll ll03TOMY He>KenaTenbHO. 

B 6onbmnHCTBe ocTanbH1>1x cny'laee Tpe6oeaHHB K nepexonHOMY npoueccy uenecoo6paa

HO eapi,npoeaTb neoHKHM o6paaoM : a) np11 aanaHHoi! nonoce Ar enucaTb B Hee nepexon

ayro 'PYHKUHIO z BblX ( t) TaK, 'IT06hl KOM6HHaUHSI napaMeTpoB r Bb!X n CH CTa6HnH- , 

3aTOpa 61,1na TeXHH'leCKll HaU6onee Bb!I'O/lHOllj 6)' Bhl6paB HeKOTOpblM o6pA30M OJlllH 

ll3 napaMeTpOB r Bb!X Hnll CH, paCC'll!TaTb np~roll TaKHM o6pa3oM, 'IT06bl nony'leH-

HaB KOM6HH8UUSI o60HX napaMeTpOB npll ee TeXHH'leCKOH paBHOUeHHOCTH C OCTanbHb!Mll KOM-

6HH8UHSIMH 06ecne'IHB8na HaHMeHbllIYIO nonocy, 3aHHMaeMyIO nepeXOIIHOil <pyHKUHeil Z (t). 
• ,, BbIX 

Ha ocHoeaHHH c<j,opMyllllpoeaHH1>1x noHsrTnii · TeXHH'lecxoil paeHoueHHOCTH H TeXHH'lecxoll • 

OllTUManbHOCTII B rn, 2 llOKa3ano, 'ITO B 3TIIX cny'laHX paC'leT · Cne11yeT BeCTH; IICXO/lH 113 

(2) B CO'leTaHllll C nony'leHHb!Mll KpHTepHHMH TeXHH'leCKOil OllTHMallbHOCTHj co6n1011eH11e 
' , 

'Kpl!Tep11ee o6ecne'lllB8eT Bhl6op OllTl!MallbH~X KOne6aT8llbHhlX nepeXOJlHblX <pyHKUHll, HMe!OlllllX 

, eenH'IHHY OTHOCHTellbHOI'O Bb16poca B /lllallS30H8 0,2 < l, OllT < 3 , 0llTIIM8llbHbl8 

nepeXO/lHble <pyHKUllll COOTBeTCTBYIOT MeHbllIHM, no cpaeHelllllO C KpHTH'leCKIIM pe>KIIMOM 

( CM. ( 1)), BBM'IHHaM ycTaHoe11e111erocg conpoTHBnemrn 11 3Ha'lllTenbHO Mellbml!M { OT 'leThl

pex llO ll~THanuaTn · ll 6onee paa) eenH'lllH8M BUXO/lHblX eMKOCTell. 

TTOMl!MO MaKCHManbHO 3KOHOMHOI'O CO'leTaHHH t Bb!X II CH , KpllTBpllll OllTHManbHO

CTll' llOMOI'SIOT llO/laBl!Tb napa3HTHblll .llHllYKTllBHb!ll" Bb16poc nepeXO/lHOll <j,yHKUllll C llOMO-

- I 
lllb!O MeHblll8I'O BCllOMOI'aTenb~_oro KOH/lBHCaTopa CH. 3TO o6CTOHT8nbCTBO CTaHOBllTCSI cy-

meCTBeHHb!M, ecm1 <ppOH:I,I llMnyllbCOB TOKa llMe!OT nopnnoK 8/ll!HllU Ml!KpoceKyH/l ll M8Hb

me. Bw6op_ B8nH'll!Hbl C~ MOTHBllpyeTCH B rn, 2 0 

- nononm1TenbH08 06CTO.IITellbCTBO B nom,3y KoneoaTellbHhlX nepeXO/lHb!X <pyHKllllll, 

KOTOpoe TaK>Ke - o6cy>K/l8eTCB B rnaee :;!, CB.II3aHO C Heo6xO/lllMOCTb!O Y'l8Ta BHyTpeHHOI'O 

CO.llpOTl!BnellllH q>HllbTpa, lll!Ta10mero_ llOCn0AOBaTellbHhl8 CTa6HnH38TOpb!, B TeX Cny'la!!X, 

Korna nnuT8llbHOCTb llMITYIIbCa TOKa Harpy3KH cpaBWdMS C llOCTOHHHOll apeMeHll <pll1'1>Tpa, 
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PacCMOTpeHHhlll BO BTOpoll rnaee MaTepHan MO>KBT 6hlTb ll0.'.IB3BH nns oueHKH HMnynb

CHOll Harpyao•rnoll Cll0C06HOCTH He TOnbKO nonynpOBO/tHHKOBblX CTa6nnH3aTopoe, HO ll 06hl'I

Hb!X KaCKaJlOB 00 H OK. 

4. 

TpeTbH rnaaa llOCBHllleHa o6oCHOBaHHIO B03MO>KHOCTll ll uenecoo6pa3HOCTH npl!M8H8HHSI 

pa3BHToll a rnaee 2 11 npaKTH'leCKll nocTaTO'IHO npOCTol! MBTOJlHKH K MHOI'OKSCK8JlHUM cTa-

611nnaaTopaM HallpSl>K8Hll.lI ll CTa6HnH38TOpaM TOKa, 'noMHMO 0611lHX BOllpOCOB ll pH/la llpllM8pOB 

. B rnaee 3 eme paa paccMaTpHBaeTCSI Blll!Hllll8 nap83HTHblX napaMeTpOB KOH/l8H,CaTopoa, 

a TaK>Ke Bnl!HHH8 rpaHH'IHOll 'laCTOTbl TpllOJlOB ll pa3nH~HOI'O pona HenHHellHOCTel! Ha npo

uecci,r B MHOI'OKaCKa)lHblX CTa6iinH3aTopax. 

MaTep11a11 TpeTbell rnaebl noaeonseT aaKIIIO'IHTh cnenyromee. 

nepeXO/lHble npoueCCbl B MHOI'OKaCKallHblX CTa611nnaaTopax Hanp.1I>K8HHSI J.\!O>KHO H uene

coo6paano nccnenoeaTb ynpomenHO C llOMOlllb!O M8TOJlllKll, H3nO)K8HHOll B rnaae 2. Cornac

HO 3T_Ol! MeTO)lllK8 q>OpMa nepexonnol! xapaKT8JlllCTllKH onpenell.lI8TCSI, B OCHOBHO)'.{, COOTH0-

111eHH8M cneny10m11x Bellll'll!H {6ea Y'IBTa 'napa3HTHblX napaMeTpOB KOHJl8HCSTOpOB): a) ycTa-

' 
HOBHBllll!MCSI_ Bb!XOJlHblM conpoTnBn8HH9M ·r BhlX~. 6) SKBl!BaneHTHOll llOCTOBHHOll r a' onpe-

nenSIIOlllell 06my10 HHBPUHOHHOCTb pa30MKHyTOI'O ycnnnTellbHOI'O TpaKTa {aH&nor r {3 B OJlHO

KaCKallHblX cxeMax)• a) Bb!XOJlHOll eMKOCTb!O CH. Tononorn'IBCKJll! MBT0/1 aHanH3a nnHeap:e:-' . ' 
'30BaHHUX uenel! noaaonneT 6l>ICTPO Oll8Hl1Tb r Bb!X H r s• · 

B1>1X01lH08 conpOTHBnBHllB MO>KeT 3Ha'IHT8nbHO.ll3M8HHTbCSI B 'aaenCH)'.{OCTH OT pe>KH)'.{8 

CTa!SHIUl3aTopa, BBIIH'IHHbl 803)'.{YlllBHHSI, paaf5poca napaMeTpOB H T,n. <paKTOpoe. Ilpn paC'le

T8X nepeXO/lHb!X nponeccoe cnBAYBT IICITOllb30B8Tb Hanf5om,mee ycpe/lHBHHOB 1111!1 3a/l8HHblX 

• ycnoenl! 3Ha'leune ;-Bb!X.MaKc. IlocToHHHaSI r 3 MeHneTCSI MeHee cymecTBeHHo, a ee 

- H3MeHBHHSI eme B MBHbll!Bll CT8U8HH BnHSIIOT Ha <j,opMy nepeXO/tHOI'O nponecca,H HMH,MO)KHO 

npeHe6p8'1b, 

OcHOBHSSI nem, yeenn~BHHSI ~HCIIa KaCKallOB CTaf5nnn3aTopoe H8npSl>K8HHSI - YM8HbmeHll8 

BHyTp8HH8I'O conpoTHBIIBHHSI. Oob!'IHO r Bl>IX < ·0,1 OM, 'laCTo r Bb!X- < 0 ,01 OM, B Ta• 

KHX ycnoenSIX 38/la~a q>OpMHpoaaHHH MOHOTOHHhlX nepeX?JlHUX nponeccoe npaKTH~8CKH TPYAHO 

ocymecTBnMa He TOIIbKO na-aa 'lpe3Mepaol! eena'IHHhl Tpef5yeMol! eMKOCTH CH, no TaK.lKe n3-

-3a B03pacTaHnSI ~HOCHT81IbHOI'O BIIHBHHSI napa3HTHb!X napaMeTpOB KOH/leHCaTopoe, B ycToll

'IHBb!X CTaoHIIH3aTopax peam,Hee cq,opMnpoeaTb OllTHManbHhlB .Kone6aTem,Hb18 nepeXO/lllble 

xapaKTepnCTHKH, n03BOIIB!OlllH0 of5ol!THCb. HaMHOI'O MBHbmell BBnll'IHHOll Ca {cM. Bbllll8) B, 

KaK cne/lCTBHB, HCITOllb30B8Tb oonee Ka'l8CTB8HHbl8 KOH/l8HCaTOpb!, 

8 nen!!X YM8Hblll8Hl!SI oomell BMnyllbCHOl! DOMeXH. cneAyeT C'IHTaTb uenecoof5pa3HbIM 
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I~ 
11pHMeHeHH8 B CTa6HUH3aTopax DbIC0K0'laCT0THbIX M0mHhIX TpH0/l0D H cneunaru,Hb!X K0H/leHca

T0P0B C yMeHbIIIeHHblMH napa3HTH1'.'MH napaMeTpaMH. PaCIIIHpeHne llp0H3B0/lCTDa Taxnx TpHO-. 
/l0B H K0H/leHCaTopoB sm·uHeTCH axTyallhHbIM B CBH3H C HenpepblDH0 B03pacTaIOmHM MH0J:'.0-

, o6pa3H8M nouynp0B0/lHHK0BblX HMIIYllhCHbIX ycTpoilCTB, a TaK>Ke D CBH3H 

Tpe6oBaHHHMH K IIX Ka'leCTBY II Hane>KH0CTH • 

TTocUe/lOBaTellbHbl8 

C B03pacTalOmHMH 
r.·· 

. - H 11apaUU8llhHbl8 CTa611u11aaTOpbl 0/lH0I'0 xuacca ( 110 K0UH'IB"CTBY 

yCHUIIT8UbHblX TpH0/l0B H HX Ka'IBCTBy) npH 0/lHHaK0BbIX eMK0CTSIX CH HMBIOT 6UH3KHe nepe

X0/lHbl8 xapaKTBpHCTHKH. 

CTa6nm1aaTopb1 T0Ka nyallhnhI 0TH0CHTellhH0 CTa6nunaaTopoB Hanp<1JKeHn<1. TToaTOMY 

nug om1CaHHSI nepeX0J:!llblX npoueccon K CTa6nun3aTopaM T0Ka llpllMB_HHMa Ta >Ke MBT0AHKa 

C TO'IHOCTb!O no D3811MH0il 38M8Hbl nyaUbHbIX xapaKTepHCTHK, napaMeTpoD H T.n. 

y CHUIIT8llhHbl8 CB0HCTBa nouynp0B0AHHK0BblX TpH0A0B ( oco6eHHO MomHhIX). HCII0llh3ye

MbIX B CTa6HUH:3aTopax, Ha116ouee II0UH0 0Tpa>KalOTCSI KpyTH3H0H S=f3/r • rne f3 - KOScpcpH

UHeHT nepeAa'IH T0Ka OT 6a3bl K SMHTTepy, a r - BXonnoe co_npoTHBUeHne TpH0Aa llpH BKUI0-

'18HH8 03. KpyTH3Ha, K T0MY )!Ce, SIBUSl8TCSI 6ouee CTa0HUbHOH B8nII'IIIH0H, 'IBM f3 II r 0T

A8UbHO. TTpn pac'leTax MH0I'0KacxanHb!X CXeM M0)KH0 HCIIOllh30BaTb ycpenHBHllbie napaMeTpbl 

TpHonon; HCII0Ub30Bam1e_ 'l'0UbK0 •IanxynIIIHX cnpaD0'IHblX 3Ha'l8HIIH npHB0AIIT K 3a!IH)l{8HHIO 

peaubHblX B03MO.)KHOCT8fi CXBM. 

5. 

'-leTBBpTag I'UaBa nnccepTaUHH Il0CBS!mBHa paCCM0TpeHHIO llpll'IIIH CaM0B036y>KJ:!8HHSI 

nouynp0B0/lHHK0BbIX CTa6HUH3aTopoB, ero CB.H3H C 'laCT0THblMH xapaKTepHCTHKaMH H paCCMO

TPBHHIO cnoco6oB KoppeKUHH xapaKTBPHCTHK AUS! 06ec11e'1eH1I.1I yCTOH_'IHDOCTH, 3TH B0llp0Cbl, 

a11au11aHpy10Tc<1 c npnnueqeuHeM rpacj,oaHaUHTH'lecxoro MeTona norapHcj,M11'1ecxnx aMnu11Tynlio

'laCT?THbIX H cpa30'laCTOTHb!X xapaxTep11CTHK H C Y'IBT0M cneUH<pHKM nouynp0B0UHHK0BbIX 

CTa611JIH3aTOp0B0 

CKUOHHOCTb. K. BbIC0Ko'!aCT0TH0MY CaMOB036y)l{AeHHIO ( xone6aTellbHaH HeyCTOH'IHDOCTb)' 

npncymaH 6oUbIIIIIHCTBY MH0I'0Ka~KaUHbIX YCHUHTellbHbIX CXeM, B CTa6HUH3aTopax Dblpa>KeHa 

·oco6eHH_D pe3K0 6Ual'OAapH JlBYM 06CTOHTeUbCTBaM: a) HaUH'IHIO llpHHUHIIHallbH0 He06XO/lHMOfi 

II DeCbMa .i;uy6oxofi 0TpHUaTeJibH0J! o6paTHOJ! CBH3H, 0XBaTbJDaromeil nee xacxanbl CTa6HUH3a

TOpa; 6) _.Heo6xon11MOCTb!O_ C0XpAHHTb B neTue STOii o6paTHOH CDH3H MaKCHMallbH0e -YCHuem1e 

Ha HH3KHX H uy~eBbIX- 'laCT0Tax, 'IT0 3aTpynHHeT HCII0llh30BaHIIe xoppeKTHpyromHx ueneil 

IIOCTOHHHOI'0 T0Ka II CHH>KaeT HX scj,cj,eKTHBHOCTb. Yxa3aHHbl8 o6CTOSIT8UbCTBa Heo6xomIMO 

Y'IHThIDaTb--npH npoexTnpoBaHHH MHoroxacxaAHhIX cTa6nnuaaTopoB. 

C TO'IKH apeHHH" ycTofi'IHB0CTH pauHoHa/lbH0 TaK pacnpeAeUHTb rpaHll'IHble 'laCT0Tbl 

K~CKaAOB CTa6HUH3aTOpa 110 AHanaaoey, 'IT06b! CaMag HH>KHHSI 'laCT0Ta 0TUII'lauacb OT oc

TaUbHbIX npHMepuo Ha II0PHA0K. Tor11a YCT0H'IHBOCTb CTa6Hllll3aTopa D IIIllp0K0M. UHAlla3oHe 
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TeMnepaTyp H pe>KHM0B, a TaK>Ke npn 3Ha'IHTeUbH0M paa6poce napaMeTp0B o6ecne'IHBaeTCH 

HanMeHbIIIefi DblX0/lH0II eMK0CTblO, Bb16p_aHHOH. Ha OCHOBaHHH paBeHCTBa 

C ·> Po 
H - ~ 

"'o R 'H 
(3) 

n COOTBeTCTByromeJ! KOUe6aTeUbHOil nepeX0AHOil cpyHKUHH ·z Db!X(t) npn BenH'IHH8 Bb16po-

\ 
ca 8 N 0,3." B (3) o6oauaqeHo: p O =lp {icu)i,,,➔0- xoacj,cj,11uneHT pereHepamrn nenn (n _cncTe

Max C SIBHOil 0AH0K0HTypuoil o6paTHOH CBSl3bl0 9KDHB&U8HT8H H3BeCTH0MY II0HHTHIO rny6am.i 

o6paTHOil CB.H3H); "'~ -rpaHH'IH&H 'l&~T0T& (xpyroBag) CaMoro HHBPIIH0HH0I'0 K&CK&Aa cxe

Mbl; R ~ Y'IHTbIB&eT BHBIIIHIOIO 0MH'leCKYIO Harpyaxy CTa6nunaaTopa H BHyTp8HH88 C::OnpOTJm-

ueHHB perynupyromero xacxa11a. 

Ecnn 'laCT0THb18 CB0ilCTBa KaCKall0B 6nH3KH1 TO paCC'IHTbIBBTb. 8MKOCTb H806XOAHMO 

H3 HepaBBHCTBa (3); xoacj,cj,m1ueHT, 0llp8A8JIS110mnil ruy6nny H8p&B8HCTBa, M0>KeT-n3M8HstTCg 

OT 1 (npe/lbl/lYIIIHil cnyqail) ll0 10 B XYllIIIBM Cny'lae, K0I'll& CXBMa HM88T 4-5 XaCX&A0B 

C paBHbI_Mn rpaHH'IHbIMH 'l&CTOT&MH. 

TTpn MeHbIIIHX, no Cp&BHBHHIO C paCC'IHTaHHblMH Ha 0CH0BaHnH (3),- 3Ha'l8BHllX BbIXon--

HOii 8MKOCTH ycT0il'IHB0CTb CTa6HllH3&Topa M0>KH0 o6ecne'IHTb, ncnonb3yg K0ppeXTHpyromne 

nenn (xoTOpbIB paccMaTpHB&IOTCSI n ru. 4). -CuenyeT noMHDTb, 'IT0 acpcj,eKTHBHasi xoppexunsi 

Hens6e>KHo CB.H3aHa C nOTepeil ycnueHHSI ~a II0CT0SIHH0M T0Ke, HH3KHX n cpenHHx 'laCTOTax. 

-no_sTOMY npe>K/le 'leM 06pamaTbC<1 x MHoroxacK&AHhIM cxeMaM c xoppexnneil, cnenyeT ·Tma:-· 

TellbH0 llSY'IHTb B03M0>KHOCTH nouy'leHHSI TBX )1{8 napaMeTpOB OT CXeM C M8HbIIIHM 'lllC:U0M 
l 

KaCK&AOB, yCTOfi'IHBbIX 6e3 xoppexunn. TTpnMepOM nonyqeung xnpoIIIeil T0'IH0CTH OT nnyx-Tpex-

xacxanHbIX CTa6HJIH3aTopoB SIBUSIBTCS! HCII0llh30BaHH_8 npS!MbIX KOMll8HCHpyromnil_.CBSl38il no 

B03MYIII8HIISIM (no BX0AH0MY nanpSl>K8HHIO HUH T0KY uarpysxn /lUSI CTa6nnusaTopoB Hl!llpJPKe

'HHS!). 

HaUH'IH8 na~&3HTHOil HHAYKTHBH0CTH K0H/lBHCaTopoB H coenn1:HT8llhHbIX npoB0/lOB·U0BbI

IIIaeT, B U8ll0M, CKll0HH0CTb CTa6HllH38TOp& K C&MOB036y)l{lleHHI00 B 9TOM OTH0III8HHH.llpHMS

H8HH8 BbIC0K0Ka'leCTBeHHbIX BbIX0/lHb!X K0HABHCaTopon H paunoHallhnoro M0HTa>Ka T&K>Ke smug,. 

eTcg neuecoo6paanh1M. 

BbIIII8118p8'1HCJI8HHbie p8K0M8HllaUHH nonpo6Ho M0THBHpyroTCSI B rnaBe 4. 

6. 

B IISIT0il I'JI&B8 B118pBbI8 aHaJIH3HpyeTCSI H0BOe, nenaBH0 o6Hapy>KeHH08 CDOilCTBO 

HBKOTOpbIX CTa6HUH3HpyromHX CX81\{o OHO Ha3B8H0 aBTOpOM..!12Utfepgoil CaM031UllBT0il. 110-

CK0llhKY CB.H38110 CO CIIOC0_6HOCTblO CT&6BnH38TOpa llpH 0llp8/l8JI8HHblX BH8IIIHBX yCJIOBKSIX 

nepexonuTb B Tparrepnyro (nnyxxacx&Anyro c nono>KnTem,noil o6paTnoil CB<13bl0) xoncj,nrypaua:10 

B HCll0llh3!8TCH llJIH samHTbl ll~JI8/lOB&T8llbHblX CTa6nJIH38TOPOB OT neperpy30K H K0p0TXHX 

38Mb1Kauull Ha BblX0ne. 
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PaccMaTpHB810TCS! CTa61m113aTop C npocTol! Tplll'l'epHol! CaM038WIITOli, IIMerom11il Ha 

caoel! aarpy30'IHOll xapaKTep11cT11Ke oney oco6yro TO'lKy (TO'lKY neper116a) e npenno)KeHHb1l! 

,aBTOpOM CTa61111l:3aTop co CllO)KHOll Tp11rrepaol! CBM038WHToll, IIMerom11l! HBrpy30'lBylO xapaK

T8pllCTIIKY 6onee cno=ol! ljlopMbl, 'ITO o6ecne'lllB8eT 6onee 3<pljleKTIIBHYIO 38ll{HTy KBKcOT 

npoMemyTO'lHl,IX neperpyaoK, TBK II OT KOpOTKIIX 38MblKBHllil. 

CIICT8M8Tll'l8CKOe paCCMOTpeHHe YCTBHOBIIBWIIXCS! II nepexonHb!X pe)KHMOB CTa611n113aTo-

pOB C Tp11rrepHoll C8M03BlllllTOl!, 06nanarom11x nByMSI YCTOil'lllBbllv1II COCTOS!HllS!MII II cnoco6-

' IIblX K penaKC8Illl0HllblM nepexonaM Me may_ 3THMH COCT?llHIIHMII; npOBOAIITCS! B rnaae 5 ( TBK 

)K8, KBK II B rnaaax 3, 4) C np11ane'l8Hll8M BB)KHOl! B TeopHH neneil q>yHKUIIII K03ql<jlllilHeHTB 

pereaepan11H p • IloK!13BHO, 'ITO B TBKHX cxeMaX aemeCTB8HHal! aenH'lllHa p(O) =p(jc.,)I .. 
0 . . w / 

non)KHa H3M8HllTbCl! OT 60nbWHX (no Monynro) OTPllilBTellbHblX 3HB'leHHil (Heo6xon11Mb!X B pe-

)KHMe CTa6nnll38IlllH} no IlOll0)KHT8llbHblX 3Ha'leHHli, paBHb!X Hnll npea1,1ma10t:11lX 8AHHIIUY (He

o6xonHMblX Allll pereHepaTHBHOl'O nepe6poca B BbIKnlO'lOHH08 COCTOl!HHe npH neperpy3Kax). 

IlOK838HO ·raK)Ke, 'ITO peanH30B8Tb noao6nble CXeMbl MO)KHO _nnmb C HCIIOllb30B8HlleM Hen11-

HeliHblX o6paTHblX CBll3eil, B 'l1;1CTHOCTH, C llCIIOnb30BBHlleM nonHoil npSIMOil Hllll o6paTHOil 

BeTBH BOllbTBMIIOpHol! XBpaKTepHCTllKH KpeMHllOBblX CTB611flHTpOHOB. 

Tax11M 06paao11,1, MaTepnan rnaabI 5 eme paa nonTaepl!<ABeT 6onee rny6oxoe conep)Ka

Hne· 11 6onee rny6mme B03MO)KHOCTII HennHeiinbrx CBSI3eil n rronynpoaommKoBblX cxe11,1ax. _He

nuneilHBll CBll3b B CO'lOT8Hllll C ITBYMll TIIIIBMll npOBOAllMOCTH nonynpoBOAHHKOl3blX npu6opoa 

ll03B0llS!eT• peamI30B8Tb cxeMbl, C OAHHBKOBb!M ycnexoM pa60Tarom11e B CTl'IIIIIOHOpITO'-'f pel!{JI-

. , 
Me nmrel!.Horo. yc11nemrn 11rur a pelK11Me pereHepa-r,_nauoro nepexnro'leHHll n ·06na11arom11e, a 38-

BHCIIMOCTII· OT BHelll!IIIX ycnoanl!., OTpl!IlBTOllbllb!M llllll IIOIIOlKHTe/lbHblM KoaljlqimrneHTBMll 

pereHepan1rn. Tax11e cxeMhl MoryT 6b!Tb ncnom,aoaaHbI He TOllbKO a cTa6nn113aTopox (npu-; , 
. I 

Map 11x ucnom,soaaHun B ::a'ieCTBe nnHei!noro ycn.'lnTenH, 06na11aromero onHoapeMe11Ho nopO:-

l'OBb!MII ll TpnrrepHblMH CBOl!.CTBSMH_. npHBOJ:tHTCll B rnaae 5). 0Hll He HMeIOT il8Mll0Bb!X 81Ia- ' 

IIOl'OB ll neMOHCTpHpyIOT rrpenMymeCTBa H 6om,wyro l'li6KOCTb nonynpOBOAHHKOBOli T8XHHKH, 

CTa6mIH38TOpb! C TpnrrepHoil CBM03alIIHTOll npenCTBilillIIOT co6oil npxoe CBl!J:teTenbCTB~ 

yKaaamn,1x npeHMymeCTB. 113 acex B03MOlKHblX BBpllOllTOB aamHThl OT TOKOBblX neperpyaoK 

TpnrrepHan caMoaamnTa mmneTo.11 Ha116onee npocToll, He Tpe6yeT ncnom,aoBBHllll cneunanb

HbIX samHTHhlX 31I0MeHTOB, o6eone'IHB80T MSKCHMBIIbHOe 6b!CTponei!CTBHe II Bb!COKYIO HO):tell<..: 

HOCTb, 

7, 

IlpaKTH'leCKHe· peayru,TaT1,1 nHccepTa'.u1:0Hnoii paGon1 KPBTKO caonl!TCs! K cneny1011(eMy: 

l_~ P~spa60Ta11a np_OCTSR H noCTQTO'iHO. TO'lHB>t M0TO/lllK8 aaannaa nepeXOAllblX rrponec

COB ;:, nonynpoBOITHllKOBblX CTB611nn3aTopax (rnaBbl :2, 3). 
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2;· .TIOKll38HB uenecoo6pa3HOCTb ljlopMHpOBSHHll OIITHM81IbHblX· Kone6aT8!1bHbIX nepexonHblX 

nponeccoa, o6ecne'll!B810llll!X 3HB'll!TeilbBylO 3KOHOMl!IO ra6apnTOB BblXOAHb!X KOHJl0HC8TOPOB 

(rnaabl 2 11 3); 

3, l13MepeHbl ycpenHeHHble napa311THbl8 napaMeTpbl MHOl'HX pacnpoc-rpaHeHHb!X Tl!IIOB 

6yM8lKHblX ll 3ileKTponl!Tl!'leCKHX KOHIT8IICBTOpoB •. 11ccnenoBBHO BllllllHlle napa3l!THb!X napa

MeTpOB KOHJ:teHcaTopoa Ha nepexonHblll nponeoo. 06ocHoBaHa nenecoo6pasHoCTb pacwxpeHH.11 

np0113BO/lCTBB cnenl!anbHb!X MSIIOHHnyKTIIBHblX KOHJleHCBTOpOB nm1 nonaaneHHll HMnyilbCHblX 

• 
IIOMex H ·Bb!COKO'lSCTOTHblX MOII{HblX Tpl!OJ:tOB C nellbro HX ll0IlOIIb30BBHllH B CTBOHnH38TOpax 

(rnaBbl 2-4), 

4, IloKa3aHo, 'ITO CTa6111Il138TOpb! nocnenOBBTeilbHOl'O ll napanneilbHOl'O"TllllOB OJ:tHOl'O 

KllBCCB (no KOIIH'leCTBy ll Ka'ieCTBY yCHlll!TeilbHbIX TpHonoa) 06/18):tBIOT 61IH3Kl!MH nepeXO):tHhl

Mll xapaKTepHCTHKSMH (rnaBbl 2, 3). 

5, IlpennolKeH yno6Hblil l!HlKeHep_Hbli! BHBIIH3 OTB6l!illl38TOPOB Ha YCTOll'lllBOCTb C .IICilOnb· 

30B8HlleM norapnljlMH'l0CKl!X. 'lBCTOTHblX _xapaKTepllCTHK, a TBKlKO cpenCTB8 6opb6bl C oaM·o

B036ylKJ:teHll8M CTa6Hnn3aTopoa (rnaBa 4). 

6, 11conenoaaHa ll peKOMeHJlyeTOll K l!Oll0nb30B8HHIO TpnrrepHB.11 CaM038lllHTa CT86HnH-

38TOp0B oT neperpysoK; 06'bl!CHHIOTCH npHHilHnbI ee ne!!CTBllll II cnoco61,1 peannsaun11 (rnaBa 5), 

7. Paspa6oT~Ho,TeopeTH'leCKH H 3KCnepl!M8HT81IbHO llCCnenoaaHO 3HB'lHTellbHOe KOIIH

'leOTBO _npaKTll'l8CKII none3HblX CX8M KBK CSMllX CT86l!llll38TOpOB, TSK ll CTB6HIIll3HpOBBHHblX 

l!CTO'lHllKOB llllTBHHll (rnaBbl 2-4, IlpllllO)K0HHe 2), 

113 MeTOJ:tll'leOKHX pe3yilbT8TOB pa6oTbl MO)KHO OTM0THTb onenyromne: 

8, Ha KOHKpeTHblX npnMepax neh-lOHCTpHpylOTCS! cymHOCTb H npel!MymeCTBB YHHCTOpud! • 

CX8Mbl 03 nonynpOBO):tllllKOBOl'O Tpnona ll TOIIOllOl'H'leCKOl'O BHBIIH3a nl!HeapH30BSHHblX YCHIIll- ; 

Teilbllb!X OX8M . (rnaBbl 1-3, IlpHIIOlKeHHe I), 

9. rioKB38HO! 'IT!) nnljlljlepennHailbHal! xpyTH3Ha -rpnona 03 ofulanaeT xopomell llHHeil

HOCTblO ll IIOCTOl!HCTBOM, ll ee MOlKHO HCIIOIIb30B8Tb B KB'l0CTBe onHoro ll3 OCHOBHblX pac

'l0THblX napaMeTpOB Tpuonoa, oco6eHHO MOlllHb!X (rnBBbl 1-3) 

10, IloKa3aHa B03MOlKHOCTb HCnom,aoaaHHH ycpenHeHHbIX cnpBBO'lHhlX napaMeTpOB TpHO

J:tOB npn paC'leTaX MHOl'OKSCKBnHb!X CXeM (rnaaa 3). 

11, IlpaKTll'i8CKll nonTaep)KITeHa nerieooo6pa3HOCTb l!CllOIIb30BBHHll K03tplj)HllHeHTB C pere

· nepannn (B03BpaTHOl'O OTHOW8Hll.11) ):till! 8HBnH38 pa31IH'lHblX l!BileHHll B onHOH H Tofi )Ke 

nenH (rnas1,1 3-5), 

12. IlpennolKeH cnoco6 H3MepeHHll K031jl<jlHillleHT8 pereHepannu (OTpl!IlBT0ilbH01'0) B CT~

6HHJ!3BTopax 6es pasMbIKBHHll KOHTYP~ o6paTHoii CBll3ll {rnaBa 4)~ 

\_ 
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...,.. 13,_ IlOATBeplKll8IOTCSI ooraThie B03MOlKHOCTH HenHHei!HhIX oopaTHhlX CBS138ll H 1!8n8COOO

pa,3HOCTb HX Ill~poKoro IICl!O/Ib30B8HIISI B l!Ollynp~BOAHIIKOBOll 3~8KTpOHIIK8, (rnaaa 5) .. 

3Ha'111TenbHSS1 '!SCTb MaTep11anoB n11ccepTa111111 noKnanhrnanacb II oocy>Knanacb: 

1, Ha BcecoroaHoll Hay'!Holl cecc1111 1 nocaSlllleHHOfi nH10 pan110. Mall 1962 r, 

2, Ha VI KoHq,epeHl!Hll no MepHoll aneKTPOH11Ke, _<l>enpan& 1964 r, 

·3, Ha MocKOBCKOM.:OPOllCKOM KOHKypce 1964 rona HS ny'!Wll8 HSy'!HO-IICCnenoBST81lb
CKll8 paOOThl 1 paapaoOTKII II KOHCTpy11pOBSHll8 pan11oan8K'.'POHHOlL annapaTYphl1 npenHa3HS'l8H

· Holl nnSI 11cnOllb30BSHIISI B HSPOAHOM X03Sll!CTB8 II aayKe (3-n npeMIISI, oprSHll38TOp - oo-· 
W8CTBO IIM, A.C.nonona); 

a TaK>Ke onyon11Konaaa B paooTax: 

l, IO,B,Cacj,powK11H, Tpai1a11CTOPHhre ycm111Ten11 nepeMeaaoro TOKa c OTp11uaTe/Ibuoll 
oopaTHOll CBSl3bIO, B co, ·nonynpoBOAHllKOBhl8 np11oophl II HX npHM8H8Hll8' non pen, H.A,<l>e
AOTOBS, 'COB8TCK08 pan no• 1 Bhlll, 9, 1963, CTp, 253-266, 

2. 10,B. Caq,pOWKIIH, Pac'!eT Cll/IOBhlX uenefi n_onynpoBOJlHIIKOBhlX KOMn8HC8UllOHHhlX 

CTaonn11aaTopon, '3neKTpOCBSl3b •, 1963, N1 5, CTP, 58-69, 

· , 3. 10.B.Ca<j,powKIIH, BbICOKOCTSOII/lbHhlll pery1111pyeMhlfi IICTO'IHIIK n11TaHn'g Ha nonynpo
BOAHIIKOBhlX np11oopax. Co, nHTno NQ 4-64-601/16, fS)C!'JHTI-1,, 1964, CTp, 3-11. 

, 4, 10,B,Caq,po!llKIIH, CTaon1111aaTOphr noCTOSIHHoro HanpS1>KeH11n c ABYXKOHTYPHhlM nnTa
HHeM, IlpenpllHT OHHI-1 1363, nyo1rn, 1963. 

5, 10,B, Cacj,powKHH, KoneoaTellbHSSI II anepnonn'leCKaSI HeycTollqnaocTb nonynpoBOJlHH-
. /1/ KOBblX CTSOll/lll3STOpOB, Co, •no~ynpononHIIKOBbl8 ap11oophl.,,, (cM, ) ' Bblll, 13, 19_65 r. 

6, 10,B,Cacj,powKIIH, HeKOTOphre npaKTH'lecKne· cxeMbI nonynpoaonHIIKOBhIX cTaon11na11po
,BaH11bIX l!CTO'IHIIKOB n11TSHHSI, IlpenpHHT 0J1f!Ii 1708,_nyoHS 1964, 

7, JO,B,Caq,poWKIIH, IlonynpOBO)lHHKOBbl8 CTSOH31!pOBSHHbl0 l!CTO'IHHKH nHTSHIISI HS Bbl
XOAHbl0 HanpSllK8HHSI 150 ii 300 BOnbT, TTT3, 1964, NQ 6, CTp, 99-103. 

To >Ke - np1rnpHT8TH08 ynOCTOB8p8HH8 NQ 40140 OT 28/9 1963 r., aaperncTpllpOB8HH08 
fK. no .nellSM 1130opeT8Hllfi, 

8, JO:B,Caq,polllKIIH, Hll3KOBOnbTHb!l! /ISOOpSTOpHblll CT80Illlll3llpOBSHHblfi BblllpSIMIIT01lb, 
IlpnopnTeTnoe ynocTonepeHHe NQ 38450 OT 15/7-1963 r. 

PyKOnHCb nocTyn1111a B 113JlST8/lbCKHfi 0Tll0/l 
23 anpellSI 1965 r, 

b. . - - ---- --------- ·- . . . -- ··--·· 

·, 
! 

I 

I 


