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~nccepTaUHR orpaxaer nexoropue cropoHu reopHH H,npaxrHKH 
CHCTeM cra6HnH3aUHH H KOHTpona 6onLmHX IlOCTOBHHUX TOKOB B036yll:,ll;eHHR 
MarHHTHUX 3neMeHTOB KaHMOB rpaHcnopTHPOBKH sapnxeHHHX qacTHU H RB

naeTCR pesynLTaTOM MHOronerHen pa60TU aBTOpa B 3TOff o6nacTH. 
~HccepraUHB COCTOHT H3,Tpex rnaB. 

IlEPMH rnABA AHccepraunn nocBa~eHa nccne.l(oreHHll pexHMoB pa6oru H 
ycoBepmeHCTBOBaHHJl HCTOqHHKa cra6MLHoro IlOCTOsrnnoro TOKa ceptm 
KBTMC-T. 

B nocne.l(HHe ro,l(u ycnexn cnnoBon nonynpoBOAHHKOBon rexHHKH cos.n:anH 
6naronpnarnue npe.l(nocWIKH .l(nn Kopennoro nepeBopora.B o6nacrH co3.n:anna 
CHnLHOTOl!HUX CHCTeM IlHTaHHR. 3TOT nepeBopor xapaKTepnsyercn, npeJ:,l(e. 
Bcero, nepeXO,l(OM OT Tp~HUHOHHUX 3.lleKTpOMamHHHUX arperaTOB IlHTaHHR K 
KpeMHHeBUM BUilplIMHTenlIM, ynpaBnneMUM,,l(pocce.11nMH Hacu~eHHR. 

K TaKH}.( HCTO't!HHKa.M IlHTamrn OTHOCHTCB paspa6oTaHHan cneu11anLHUM 
KOHCTpyKTOpCKHM 6Dpo,MocKOBCKOro sneKTP03aBO,l(a HM8HH B.B.Kyn6umeBa 
cepHn craruqecKHX npeo6pasoBarenen KBTMC-T ( Kpe1.11rneaun BlmpnMHrenL, 
rpexcpasHun, MacnnHoro oxnax.l(eHHn, cra6H.IIH3aUHR roKoaan). 

HanancL qpesauqaffHO H~eJ:HUM H YA06HUM B 3KcnnyaTaUHH YCTPOffCTBOM 
( B 3TOM nnaHe npeo6pa30BaTenL KBTMC-T paBH03HaqeH o6uqHoMy CHnOBOMY 
TpaHc¢opMaTopy TaK Ha3UBaeMOff HapyJ:HOfl YCTaHO;KH), HOBUfl HCTO't!HHK, 
o.n:HaKo, o6ecnequaan CTa6HnLHOCTL TOKa IlHTaHHR ( ~O,I5~), KOTOpaa 
6una Hmce 6onee l!eM Ha nopn.l(OK no cpaBHeHHD co cra6MLHOCTLll TOKOB 
sneKrpouamHHHUX arperaroa. 3ro o6croarenLCTBO .l(enano npeo6pasoaarenL 
KBTMC-T ManonpHrO,l(HUM ,ll;.IIR HCITOnL30BaHHR B TeXHHKe qJH3Hl!eCKOro 3KCne
pHMeHra. 

Rax noxasanH reopeuqecKHe H 3KcnepmreHTMLnue Hccne.n:oaamrn 
aBTOpa, OCHOBHOfl npHqHHOff HH3KOff CTa6HUHOCTH TOKa BUXO,l(a npeo6pa3o
BaTenen cepHH KBTMC-T, BUrionHeHHUX,IlO cxeMe MarHHTHoro ycHnHT8.IIB C 
nonOJ:HTenLHon o6paTHon CBR3Lll, nBnBnHCL ITOBUmennan HHepuHOHHOCTL 
CH.IIOBon perynHpyll~en qacrw npeo6pasoaarena H saaHCHMOCTL ero xapaJtre-
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pHCTHKH ynpaBneHHH OT BenHllHHli ceteBoro HanpaxeHHH IlHTaHHH. 
~ 

Euno ycTaHOBneHo, llTO AnH BUCOKOTOllHUX CHCTeM IlHTaHHH C APOCcenaMH 

HaCUllleHHH npHHQHTIHMDHliM HBHHeTCH YB8H~ll8HHe OUCTPOAencTBHH CHHOBOrO 

perynnpyll1I1ero 3neMeHTa, a He nonylleHHe 3HallHTenDHOro K03qxpHQHeHTa 

ycnneHHH nocneAHero. Ha ocHOBe 3Toro nonoxeHHH aBTopoM Ouna npeA

noxeHa CXeMa TaK l!a3liBaeMoro CHHOBOro TpaHC$0pMaTopa TIOCTOHHHoro 

TOKa III. YK~saHHoe ycTpoucTBO oTnHqaeTca OonDmm.1 OucTPOAencTBHeM 

H OT!IOCHTenDHOn He3aBHCHMOCTLD xapaKTepHCTRKH ynpaBneHHH OT BenHllH

HH CeTeBoro HanpaxeHHH TIHTaHHH. 

3KcnepHMeHTanDHHe HccneAOBaHHH TIOATB8PAHnH cnpaBeAnHBOCTD npH

B8A8HHliX BHme CYXA8HHn: CHnOBon Onox KBTMC-T npH paOoTe B peimue 

"TpaHC$OpMaTopa nocTOHHHoro TOKa" oOecneqHn no~epxaaHe cpeAnero 

3HalleHHH TOKa TIHTaHHH C TOqHOCTLD, npeBOCXOAH1I1en Oonee qeM B 30 pas 

TOqHQCTD, AOCTHrHYTYD npH npoeKTHOM pemeHHH. Kpoue Toro, CTaB OH

CTPOAencTBYDIIIID.I, CHHOBOn OnoK KBTMC-T nonyqHn HOBOe 3KcnnyaTaQHOH

HOe KaqeCTBO - cnocoOHOCTL B8A8HHH HMnynDCHOro pexHMa TIHTaHHH. 

ITpeAnoxeHHaa aBTOpOM cxeMa CHnOBoro TpaHC~OpMaTopa IlOCTOHHHOro 

TOKa Ouna BHeApeaa B HOBon npowmneHHOn cepHH KpeMHH8BHX BHTIPHMHTe

nen AHH HYXA 3KcnepHMeHTMLHon 1H3HKH - cepHH KBTMC-70. 

,l{n:a peanH3aQHH B03MOltHOCTen KpeMHHeBHX BHilpHMHTenen KaK HCTOq

HHKOB IlOCTOHHHOro TOKa BhlCOKon CTaOHnLHOCTH aBTOPOM OunH paspaOoTa

HU peryHHPYDIIIH8 ycTpORCTBa ( TIOA ycnOBHHM Ha3BaHH8M ET-104 H 

ET-1004), 3neKTpHqecKHe cxeMH KOTOPHX COAepxaT PHA HOBHX peme-

HHn /I, 4/. 

OCHOBHaJI OTnHqHTenDHan ocoOeHHOCTL perynnTopa ET-104 8aKn1JqaeT

CJI B cxeMe era ycHnHTenn TIOCTOJIHHOro TOKa, KOTOpun HMeeT HeOOHqHyD 

CTPYKTypy: sneKTPOMeXaHHqecKHR npeoOpa80BaTen1, - YCMHTenL_ nepe

MeHHOro TOKa - ~a30HHBepcaHn KaCKBJJ: - AByxnonynepHOAHHtt ~asoqyB

CTBHTenLHHR KaCKBJJ: C BHXOAOM Ha BTOpon rapMOHHKe - KOnLQeBon A8MO-
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AYnJITop, .TIHTaewn onopHHM 
0

Hanpn:1teH1rleM OT YABOHTenJI qacTOTU 12 , 3/. 

YKaaaHHOe pemeHHe TI03BOnJieT ynyqmHTD AHHaMHqecKyD xapaKTepHCTHKY 

perynHTopa. 

Ha pHc.I npeACTaBneHa npHHQHilHanLHM 3neKTpHqecrtaJI CXeMa pe-
' . 

rynJITOpa ET-1004, TIP8AHa3HaqeHHOro, B qacTHOCTH, AnH COBMeCTHOR 

paOOTH c BhlTIPHMHTenHMH cepHH KBTMC-70. PerynJITOp nonHOCTLD nunonHeH 

Ha nonynpOBOAHHKOBHX npHOopax H, B OTnHqHe OT BUTIYCKaewx B HaCTOJI

lll88 BpeMJI npoMHmneHHOCTLD YCTPORCTB aHanorHqHoro Ha3Haqemrn, CHaO

JteH yc11nneneM cnraana paccornacoooHHn, nocTpoeHHOM Ha ocHoBe uH

TerpanLHon MRKpocxeMH. 

OTnHqHTenLHon ocoOeHHOCTLD cxeMH perynJITopa ET-1004 nBnneTcn: 

I. HanHqHe OnoKa KOMII8HCaQHH KoneOaHHn HanpJilteHHJI ceTH (EKKC). 

2. HanHqHe 3neMeHTOB, oOecneqHBaDIIIHX mmynLCHw! pCltHM IlHTaHHH co 

CTaOHnirnaQHen TOKa Harpy3KH Ha ADYX HnH Tpex YPOBHflX. 

KaK IlOKasanH HCCneAOBaHHH aBTopa, B ycnonnnx, KOrAa ID!eKlT MeCTO 

sHaqHTenLHHe ( AO .± 5%) KoneOaHHfl ceTeBoro nanpnxeHHH ( npn cr.opoc

TH H3M8H8HHJI He Oonee .± I,5~ B CCKYHAY, rocT 13109-67), Oonee 

npeAnOqTHTenLHon HBnflCTCH KOMlleHCaQHH KoneOamrn ceTu, a He yBenH

qeHHe K03qxpHQH8HTa YCHneHHJI CHCT8MH anTOMaTHqecKoro perynupoBaHHH 

(CAP), Kotopoe oOuqHo conpnxeHo c AOnonHutenLHHMH Mepa.MH no oOec

neqeHHD YCTOl'tllHBOC TH, yxyAmalllllHMH AHHaMUl!eCKYD xapaKTepHCTRKY noc:

nCAHen. 

BTopaJI ocoOeHHOCTL CXel!H pHc.I CBJI3aHa C HeOOXOAHMOCTLll yueHL

meHHJI BpeueHH uarHHTHOR aKKOMOAaQHH tA npH m.mynDCHOI,( ( 3KOHO

MHqecKH BUrOAHOM) peltIDle·nHTaHHH 3neKTpouarHHTOB, IDA8DIIIHX, KaK 

npaBm10, uenLHOKonamme nonnca. YMeHLmeHHe BenHllHHH tA B yKa3aH

Hon cxeue AOCTHraeTCJI ~BY}IH TIYTSIVH. Bo-nepBHx, sa cqeT YCTaHOBne

HHJI HallMLHOro CTaOHnLHoro YPOBHJI TOKa B030YJtAeHHJI, nenHqHHa KOTO-
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poro npeB1,1maeT sa,n;aHHhlit ypo~em,. BO-BTOphlx, nyTeM HCilOJU,30BaHHlt 

pellttma, npH KOTOpOM 0,ll;HH ypoBeHb CTa0HJIH3aUHH COOTBeTCTByeT IlJIOJ!la,1(

Ke HMnynLca, a .n:pyron - nayse. ITpH sroM BennqHHa TOKa nayshl B 2-3 

1'l Oonee pas npeBblmaeT BeJIHqHHY TOKa XOJIOCTOro xo.n:a HCTOqHHKa. Ta

KOit pelltHM IlHTaHHlt nerKo MOllteT Oun OCYl!leCTBJieH C IlOMOJ!lbJ) ycrpoitcTBa 

.n:11st cfiopimpoBaHHlt " JJHCOBaHHhlX" CHJibHOTOqHblX HMTIYJibCOB ISi. 3To 

ycTpOMTBO OTJIHqaeTClt TeM, qro B KaqecTBe· OnoKa B030yl!C,lteHHlt CHJIO

BOro TpaacqiopMaTopa IlOCTOltllHOro TOKa npHMeHeH CTa0HJIH3aTop IlOCTOltH

noro TOKa C nporpalll-!HO 1'13MeHsteMOit BO BpeMeHH ycTaBKOV.. CxeMa pHc.I 

HI.leer aaa11oruqmln OJIOK H3MeHemrn YCTD.BKH, a ycroitqHnOCTb CAP B 

nep110.n: naysu .n:ocTxraercst sa cqeT roro, qro ycnnHTeJIL nocrostaaoro 

TOKa BhlilOJIHeH C .n:onOJIHHTeJibHOit nenbJ) OTPHUaTeJibHOit oOpaTHOit CBHSH, 

no,n:KJIJ)qeHHOit K Sal!'.IDAaU nxo,n:-BllXO,n: YCHJIHTeJist qepes TOT :m:e KOHTaKT 

KOi,n,1yraropa, KOTOJlliM ocyuteCTBJIJteTClt H H3MeHeHHe ycTaBKH 161. TaKoe 

perneHHe Il03BOJIHeT IlOBblCHTb Oucrpo.n:eitcTBHe HCTOqHHKa. 

Mcno11nsonaaHe n KaqecTBe ncroqam:a muamrn c11110Boro Tpaaccpop

·MaTopa IlOCTOltHHOro TOKa Il03BOJIJteT ocyl!leCTBHTb HOBblit no.n:xo.n: K TaKHM 

OOl!lenpHHltThlM 3JieKTpHqecKHM SaJ!lHTaJA, KaK SalllHTa OT neperpy3KH H sa

J!lHTa OT KopOTKoro saMUKaHHlt. C Ile JI bl) IlOBblmeHHlt na,n:eJ:HOCTH nepBaJI 

1'13 HHX OCYJ!leCTBJIJteTClt H3MepHTe11eu TOKa C H3Mensteuon ycraBKOit cpa

OaTblBaHHlt, BKJIDqeHHUM B nenL nosOyllC,lteHHst c11110Boro ,n:pocce11st aacul!le

HHlt 171, a ·Bropast - nocrpoena c yqerou roro odcTostTeJILcTBa, qro 

npH KOPOTKOM 3!lMblKaHHH B nenH aKTHBHO-HH,n:YKTHBHOit aarpysKH CYl!leCT

Bel!HO yBeJIHqHBiiDTClt ny11Dcan1m TOKa TIHTaHJ,iJt npH TIOCTOltHCTBe ero 

cpe,n;aero saaqeanst IBI. 

B 3aKJIJ)qenne cne,n:yeT OTMeTHTb, tlTO HCTIO.'ll,30BaHHe perynstTOpOB 

ET-1004, oOecneqnBaDmHx Oes .n:ono11HHre11bHhlX no.n:crpoeK IO - Kparaoe 

( OT HOMHHaJibHOro saaqeanst) H3MeHeHHe TOKOB B030y:a:,n;eHHlt MarHHTHblX 
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3JI8M8HTOB, co3.n:aeT 6JiaronpltSITHYll npe,n;nOCllJIKY .D:JISI pemeHltSI a.KTyaJII,

llOn ,n;J111 JlaelopaTop1m BUCOKHX 3Heprun npoelJieMu -npoelJiei.ru ynpasJieH1111 

KaHaJiru,rn: TpaHCIIOPTltpOBKH 3ap11XeHHllX tJaCTHU C IlOMOmbll 3JI8KTp0HHO

DlllJHCJIHT8JlbHOn MalllHHll (3BM). B yKa3a!IHOM CJiytJae 3BM HCIIOJ!b3Y8TCH 

B peJ!(HMe TaK !la3llBaeimx M8lU!HKJIOBllX KOppeKUHt!. 3TOT pel!'.IDA npe.n:y

Ct!aTpHBaeT lt3M8!18HHe TOKOB B036yx.n:eHHH COOTBeTCTByllml'IX Mar!ll'ITHb!X 

3JieJ.18!1TOB B npO!,lelKYTKe MelK;i:y Ul'IKJlaJ,fl'I ycKOpl'IT8JIH npH OTKJIO!l8llltlt 

KaKl'IX-JIV!Clo xapaKTepncTHK nyqKa OT 3a;i:aHHllX. YKa3atrnoe H3M8H8Hl{8 

TOKOB ocymecTBJIH8TCH BllXO.D:HllM penet!HllM perncrpoM 3BM nyTeM IIOCUJI

Klt Cl'lrHMOB ynpaBJI8HltSI B CX8M11 3JI8KTponpKBO,ll;a IlOT8HUKOU8TPOB-.n:aT

l!ltKOB HCTOl!HHKOB IIHTaHltH. 

BTOPAA rJTABA IIOCBl!meHa nccne.n:oBaHltll lt ycoBepmeHCTBOBa!IHll 

3JI8KTPOManmnnoro ltCTOl!HHKa IIHTamrn - qiopMnpOBaTeJISI m.myJibCOB TOKa 

B036YllC.D:8Hl'IH C8IITYM-MarHHTOB CKHXpO<!Ja30TpOHa OIDUl:. 

0.ll;HHM lt3 OCHOBHllX HanpaBJI8HKt! COBepmeHCTBOBaHl'ISI.CHHXpoqia30TpO

Ha orum /IBJl/18TC/I C03.llaHlt8 Cl'ICT8Mll Me.n:neHHoro BllBO,ll;a nyl!Ka H3 KaMe

pu ycKOPKTeJISI. C TOl!Klt 3P8HH/I TpeelOBaHltt! K BllXO,ll;HUM napaMeTpaM 

ltCTOl!!ll'IKOB IlltTaHltSI HaltelOJII,mKtt ltHTepec npe.n:cTaBJI/lilT cenTYM-Marnwm 

yKa3amton CltCTeMbl ( TaK Ha3UBaeuue (JlOpMarHltT l'I BllBO.D:HOlt MarHltT ) • 

BeJIKtJl!Ha TOKa B036yJK,n;eHlt/l B 12-15 KA ( npn .D:JlltT8JlbHOCTU IIJIOCKO!t 

nepnnrnu HMnym,ca B 400-500 MC) Bll,ll;8Jlfl8T cenTyM-MarHl'ITll B OT,ll;8JlbHYD 

rpynny IlOTpeelltTeJien, .D:JISI KOTopon TpeayllTC/1 cneuna.nbHlle HCTOl!HHKH 

IlHTa1rn11. topMHpOBatrne no.n:oelHllX HMTIYJibCOB - 3TO OelJiaCTb HCilOJ!b30-

naHH/I Cl1JIOB!1X nonynpOBO,ll;HHKOB!lX HCTOtJHl'IKOD, aanpnMep, cepnH ll:CT. 

Cepnsr ll:CT, pa3paelaTUBaeua11 Hayl!HO-HCCJ18.D:OBaT~JlbCKHM HHCTHTYTOM 

3JI8ItTpoqJH3Hl!8CKOn annapaTypu l'IM8HH .n. B.EqipeMOBa, npe.n;ycMaTpHBaeT, 

D l!aCTHOCTH, C03,D;anne Tl'IPUCTOpHO-TpaH3ltCTOPHllX HCTOl!HKKOB Ha TOK 

B I0-15 KA (D HMilYJibCe). (3aBepmeHHe 3TOH pa3paelOTKll OXH.D:a8TCSI 

Jlllillb B 1977-78 r.r.). 
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CJie.n:yeT OTM8THTb, l!TO ltCilOJlb30BaHlt8 IlOJiynpOBO,JJ;HltKOB!lX npe

oelpa30Barenen B pel!:HMe ipOpMHPOBaHH/1 mmyJibCOB C KpyTUMH q,pOHTa

MH lt M01!1HOCTbll B 1500-'.3000 KBT ( HM8HHO Ta.Kon MOlllHOCTbll xapaK

TepH3YllTCSI uenn B03Clyx.n:eHlt/l cenryM-MarHRTOB) nopox.n:aeT CBORl npoel-

1!8MY - npoelJieMy 3alllHTll C8TH JlaelopaTOPHK OT perynnpHUX UHKJIHtJ8CKltX 

B03MY1!18HH!t npn paelore CltCT8Mll M8.D:1!8HHOro BllBO.n:a. EH8.llP8HHe 3TKX 

HCTOlJHHKOB IIltTaHR/1, KaK npaBltJIO, ,ll;OJIJ!(HO ClllTb CB/13aHO C KanntaJib

HOtt peKOHCTPYKUHett CHCT8Mll 3HeprocHaelllteHH/I JlaeloparopltH, TpeelyR>

lll8n 3Hal!l'!T8JlbHllX SaTpaT cpe.n;CTB lt BpeMeHH. YKa3aHHlle OelCTO/IT8Jlb

CTBa npe.n:onpe.n:eJIKJIH B!lelop 3JI8KTPOMamltHHUX HCTOlJHHKOR llHTaHKfl .n;1111 

ceIITYM-MarHHTOB CHHxpoqia30TPOHa OKmi:, ycnemHUtl BIIBO.n; nytJKa H3 

Kru.rnpu KoToporo ClHJI ocymecTBJieH B uae 1972 r. 

ITpm.teHeHHe 3}18KTpOt!aDIHHHOro arperata C ClOJibmHM MaXOB!lM MOMeH

TOM, KaK lt3B8CTHo, npaKTHtJeCKlt ltCKJ!Dl!aeT peryJisrpnlle B03MYlll8HH/I 

ceTH, CB/13aHHlle C HMIIYJibCHllM xapaKTepoM Harpy3KH, HO, C ;i:pyron 

CTOpO!n.I' RIIePUKOHHOCTb reHepaTopa IlOCTOflHHOro TOKa .n;enaeT ero 

MaJIOIIplirO.l!HllM Ha pOJib KCTOl!HHKa B03Cly:m:.n:eHltfl ceIITYM-MarHHTOB. 

KaK IIOKa3aJilt KCCJ18,ll;OBaHltSI aBTOpa, .n;HHaMHtJeCKHe xapaKtepltCTlt

KH 3JieKTpo1mmHHHOro HCTOl!HHKa IIHTaHlt/1' cenTyM-MarHHTOB MoryT ClllTb 

cymecTB8HHO ynyl!meHll B cnyqae BllIIOJIH0Hl'I/I ero CKCT8M11 aBTOMaTH

qecKoro peryJIKPOBaHlt/1 (CAP) aelcOJIRlTHO ycTOlttJHBOV.. 

UeIIb B03Clyllt.ll;eHlt/l ceIITYM-MarHHTa ( HanpmAep, ~OpMarHHTa) xa

pa.KTepH3yeTCSI Manon IIOCTO/IHHOt! npeMeHH ( 17 MC), qTQ BllHy:ir.n;aeT 

YllltTUBaTb ltH8PUltOHHOCTb TaKoro 3JI8M8HTa KaK THPHCTopnun BbIIlp!!Ml'I

TeJI!> B03Clyx;i:eHH/I reHepatopa IIOCTO/lltHOro TOKa. CorJ!aCHO TeOpHH 

aBTOMaTHtJecKoro peryJIHPOBaHHll,yKa3aHHlltl BllllPl!MltT8Jlb 8BJI/18TC/I 3Be

HOM C 3aIIa3,JJ;llBaHH8Mq: • ITpone.1!8HHlltl aHaJilt3 CAP 3JieKTPOMamHHHOro 

ltCTOl!HHKa IIHTaHltSI cpopuarHHTa B l!acTlt onpe.n:eneHlt/1 rpaHHl!HOro 
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3HatJeHH.H 3aila3,1\bl!laHJrn 't'o , npu KOTOpOM CHCTeMa !18.XO,l\HTC.H Ha 

rpa1rnue YCTOlltJHBOCTH, noKa3a!J Henp!'leMJieMOCTI, !'ICilOJII,30BaH!'l.H meCT!'l

(11a3HOrO Bbinp.HM!'ITeJI.H B036yJK,l\eH!'l.H C nntamrnM OT ,cet!'l npOMHmJieHHO\l 

tJaCTOTU: 

CCE; = 1,:n Mc>>'L°o= o,I'.36 1.1c. 

YcTO\ltJ!'IBOCTb CAP o6UtJHO o6ecnetJ!'IBaeTC.H DBe,l\eHHeM B03,l\ellcTBH.H no 

npOH3B0,1\HOl1, tJTO HeH36eJKHO npHBO,l\HT K yMeHI,UleHHKl 61:lCTPOJ1:et1cTBH.H 

CHCTeMbl perynnpoaal!H.H, a npH UHKJ!Wll8CKOM xapaKTepe pa60TU - K 

l!elKeJiaTeJibHOMY yaeJIHtJel!HKl ,ll;JIHTeJII,HOCTH ¢POIITOB. Tipo6JieMa yctoP.

tJHBOCTH 3JieKTpOMarnHHHOro HCTOtJHHKa IlHTaHHH cenTyM-MarH!'ITOD 6HJia 

perneua aBTOpOM nyTel.!' HCllOJ!I,30Bamrn 3JieKTPOHHOro peryJI.HTOpa B03-

6ylK,l\CHH.H C cc =0, tJTO rI03BOJIHJIO nonytJHTI, MaKCHMaJil>HOe ,l\JI.H ,l\8HHOro 

CHJIOBOro o6opy,l\OBrutH.H 6HCTPOAeRCTBHe H nonyTHO pewHTI, npo6JieMy 

ll0,l\8BJICHH.H HH3KO•JaCTOTHl1X nyllbC8UHl1 ( 6,2 ru) B uen!'l .HKOp.H reHe

paTopa. 

reaepaTop llOCTOHHHOro TOKa fTT ( THlla rTI-5000) ( CM.pHc.2) 

noJiy•meT B036YlKJleHHe OT nunp.HMHTeJiell np.HMOl1 H o6paTHOl1 llOJI.HpHOC

Tel1 (mm H BOTT, COOTBCTCTBeHHO). ITepmHl H3 HHX pa6otaeT B "cTapT

CTOTIHOM" pexm.ie; a BTOPOll - B CTaTHtJCCKOM peirnMe, nepeMarHHtJMBa.H 

reHepatop B nep110,l\ nay3u, ITpm.ieHeHHC B!mp.HMHTeJIH TJOTI B COtJe-

TaHH!'l C ,l\HO,l\HHM KBDtJOM n~ B uenH HKOp.H renepatopa COCTaBJI.HCT OT

J!HtJHTeJil>HYD oco6eHHOCTI, ,l\flHHOro ¢opMHPOBaTen.H HMnyJII,COB 191• YKa-

38HHOe KOHCTPYKTHBHOC HCllOJIHeHHe ll03BOJI.H8T qpe3BHtJallHO ynpOCTHTb 

CHCTCMY B036yJK,l\eHH.H H TIOBHCHTb Ha,l\e~HOCTI, !'ICTOtJHHKa B cnyqae on

THMaJil>HOro ,l\JI.H centyM-MarHHTOB pexm1a pa60TH C HYJieBHM OCTaTOtJ

HHM TOKOM B nepHO,l\ nay3H, 

H3MCHeH!'le TOKa ao36yE,l\eHH.H reHepaTopa rn ocymectBJI.HeTc.H 

peryJI.HTOpOM PBn, COCTO.HmHM !'13 KaCK8.,1\a npe,l\nap!'ITeJII,HOrO ycHJI8H!'l.H 
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(JTI), KacKa.n:a MOl!IHOCTH (JT
2

) H nenH saunrTu nocne,11Hero OT nepeHa

npaxeHHH (nI). OTJIHqHTellbHOf! ocoCle11HocTbD PBJT HBJIHeTca To, qTo, c 

uenM> HcKnDqe11Ha nepe11anpaxemrn Ha naMnax n
2 

B MOMeHT saKpunrn BU

npairnTena BIIII, B aHOAHYD nenb Jia!Jl1U JTI BKJillqeH ,l(HO,llHUf! KOMMyTaTop 

(Jl2- Jl3), npOH3B0,11Hl!IHf! B yKa3aHHUf! MOMCHT BpeMeHH nepeKJIDqeHHB 

aHO,l(HOro mtTamrn JiaMTIU ]II Ha 3.l{C - . caMOHHAYKUHH OClllOTKH B03Cly:ir,11eHHH 

reHepaTopa rrr. PBJT ynpaMaeTca Buxo,110M yc1rnHTena CHrHana paccorna

coBaHHH (IYT402E) H oClecneqHBaeT CTaClWibHOCTb TOKa Harpy3KH B 

nepH0,11 TillOl!la,llKH HMTiyl!Ma He HHllte O,I%. 

Kpoue TIPHBB,l\BHHUX Ha pnc.2 3l!BMBHTOB, HCTOqHHK TIHTamrn qiopMarHH

Ta CO,l\ep!'.HT CHJIOBOV. TpaH3HCTOpHUf! perynaTop, paccqHTaHHUf! Ha TOK 
"3-,q;J'\~ 

,110 I, 5 KA ( B m.myllbCe ). Peryl!HTOP TIO,l(Kl!llqaeTCH napal!l!BllbHO O,l(HOMY 

H3 TIOl!DCOB KaClel!bHOf! l!HHHH, TIHTaDmen qiopMarHHT, H OCYl!IBCTBl!HBT Clu

cTpoe ( c qacToTon ,110 1000 ru) H3MeHeHHe TOKa Boselyx.n;emrn nocne,l(Hero 

B npe,11enax 5-6%. Peryl!HTOP HBllHBTCH HCTIOllHHTCllbHUM 3l!eMeHTOM CHCTel.!U 

anTOMaTHqecKon KoppeKUHH TIOl!OlltBHHH BUBe.n;eHHOro nyqKa C TIOMO~ll 3l!eK

TpOHHO-BUqHcJIHTel!bHOli MamHHU (!3BM) Tlma TPA-IOOI. 

TPEThH rJIABA TIOCBHl!IBHa paspaClOTKe CHCTBMU aBTOMau11rncKoro KOH

TPOllH craClHllbHOCTH HCTOqHHKOB TOKa B03Clyllt,lleHHH MarHHTHUX 3l!eJ.teHTOB 

KaHMOB TpaHCTIOpTHPOBKH sapaxeHHUX qacTHU. IlpHMBHBHHe !3BM ,l(l!H ynpaB

l!BHHH MarHHTHUMH KaHal!aMH B qacTH OTITliMH3anmt xapaKTepHCTHK rpaH

cnoprHpyeMoro nyqKa ,l\Cl!aeT yKa3aHHHe BUme TOKH B03Cly:s:,11eHHH H3MeH.He

Mb!M BO npeMeHH napaMeTpoM. RaK Cluno OTMeqeHO a nepnov. rnaae, 3BM B 

3TOM cny1me ftBTOMaTHqecKH H3MCHHBT YPOBHlt TOKOB TIHTaHHH 1.iarHHTOB H 

l!HH3 npH OTKJIOIIBHHH xapaKTepHCTHK nyqKa OT 3a,llaHHUX. Ilocne,11Hee oCl

CTOHTBllbCTBO ,l\enaeT HenpHeMlleMOf! oClmenpHHHTYD CTPYKTYPY neHTPMH-

30BaHHOro KOIITPOllH, CO,l\epxamyn Tpa,llHUHOHilble ycrponcTBa 3a,llftHHH ycra -
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BOK(KOHCTaHT). ABTOpO!.r npe,l\JIOllteH cnocoel KOHTPOJIH HCTO'lHHKOB CTa

ClHllbHOro TOKa, HCKlJK)qaD111nn npm1e11e1rne yKa3allHUX ycrpOllCTB. CyTb 

3TOro cnocoela 38.KllilllaeTCH B TOM, qTO CHCTeMa neHTpaJJH30Balll!Oro 

KOHTPOJJH nooqepe,llHO H3Mepsier Bemi:qu11u t Mallo OTJil!qaDil!HCCSI ,n:pyr OT 

,11pyra B Cllyl!ae IIOpMallbl!Otl paClOTll CHCTCM anTOMaTnqecKoro perymi:po

naHHH (CAP) HCTOqHHKOB n11ra11HH /IOI. 

Ha pHc.3 npe,11cranJie11a cxe~ia OClHapylltemrn OTKJIOIIBHHtl CHCTeMU 

aBTOMaTHqecKoro KOHTPOllH craClHllbHOCTH HCTOl!IIHKOB TIHTa!IHH BHOBb 

C03,l(aBaeMoro B JlaCloparopHH BUCOKHX 3Heprv.n Ka!lalla BHBe,l\BH!JOro nyq-

Ka. 

BxO,l\HUB uenn H3MBPHT8llb!IOro ,11wflqlepe11nnallbl10ro ycHl!HTel!H no

oqepe,11110 TIO,l(KJ!Dl!aiJTCH K ,11aTqHKY craClHl!H3HpyeMoro TOKa HK TIOTeH

UHOMeTpy-,11aTl!HKY KaJC.n:Oro V.CTOqHHKa nnraHHH. B cnyqae HOpMaJ!bllOf! 

paClOTU CAP ,11aH110ro HCTOl!HHKa HanpnxeHHH, CHHMaeMue C yKa3a!IHUX 

.n:aTqHKOB H xapaKrep1rnyD111ue onpe.n:eJieHHUM oClpasoM TaK 11as11nae1.run 

CTaTH3M CHCTeMU, Mallo OTJ!HqaDTCH ,n:pyr OT ,n:pyra. no BeJinq11He. Conep

meHHO Ol!CDH,ll;HO, l!TO TaKOV. cnocoel KOHTPOllfl npneMJIBl.l TO.lJbKO )l;llfl 

HCTQq!IHKOB TIHTaHHH, ClJIH3KHX no KJiaccy TOqHOCTH. 3TOMY YCJIOBHD 

OTBeqa.DT HCTOqHHKH mtTamrn }t11Tepecyn111nx nae uarHHTHUX KaHMOB. 

Ocoeloe BHHMaHHe B TpeTben rnane y.n:eneHO KOMMYTHPYDl!IBMY ycrpon

CTBY CHCTBl.!ll. H 3TO 11e CJiyqaf!HO: YK8.3a1111oe ycTpOV.CTBO HBJIHeTCH 3JJe

MBHTOM, BHOCSl!JlID.!, KaK npaBHJIO, HaHClOJlbillllf! BKJ!a.n; B HBCTaClHJ!bHOCTb 

paClOTU npeun3HOHHOV. CHCTBMhl 0CleraD1I1ero KOHTPOJIH. ABTOpOM npe,n;JIOllteH 

HCi'BIHi nm KOt!MyTaropa Hlt3KOBOJlbTHUX CHrHaJIOB - KorepepHUli maroaun 

ltCKaTBJII, !III. 

Ha CTaClltllbHOCTI, KOHTaKTHOrO conpOTltBJieHHSl cymecTBBHIIO Bl!HHDT 

TIJIBHKU TIOTYCKHBJIHH, KOTOPUMH OClUl!HO TIOKPUTU naMeJIH H meTKH TeJie

qlOHHUX HCKaTeJien. HccJie.n;oaaHHff aBTOpa noKa38JIH, ~TO xapaKTepHCTHKa 
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HCKatena KaK KOMMYTHPYD~ero yctpottcTBa MOXeT 6!:lTI, 3HaqHTenbHO 

ynyqmena nyteM npe~BapHteni,Horo npo6oa nneHoK notycKHeHHH sa cqeT 

BHemnero sneKTpOMarHHTHOfO H3JiyqeHHH 1121. 

::lKcnepH!,!8HTanI,H!:le ~aHH!:le no~TBep,IJ;Hmt B!:lCOKYD 3qxpeltTI-IBHOCTI, 

npHMeHBHHH Korepepnoro HBneHHH ~JIH yBenHqBHHH CTa6HJII,HOCTH KOH

TaKTH!:lX conp.OTHBn,eHHtl marOB!:lX HCKaTenen. KorepepH!:lff marOB!:ltl HCKa

Teni, C ycneXOM MOllCeT npm.!8HHTbCH KaK ~na KOMMyTanHH CHrHaJIOB, 

npeB!:lmaD!llMX HanpaxeHHB ifJPHTTHHra (.:V0,5B), TaK H ~JIH KOMMyTaUHH 

MHnnH- H MHKPOBOnI,TOB!:lX CHrHanoB, npH 3TOM pa6ota ero 6pOH30B!:lX 

KOHTaKTH!:lX nap COBepmeHHO HS 3aBHCHT OT Ham1qHa nneHOK TIOTYCKHB

HHH. B 3TOM nnaHe TaKOtl KOMMYTaTOP HBJIHBTCH yctpottcTBOM C He

orpami:qeHH!:lM cpoKOM cny:a:6u. 

rnaBH!:le pesyni,taT!:l pa6oT, Ha OCHOBe KOTOp!:lX HanHcaHa 

~HccepTaUHH, COCTOHT B cne~yDmeM: 

r. Hccne~OBaH!:l pellCHM!:l pa60T!:l HCTOqHHKa CTa6HJII,HOro TOKa -

KpeMHHeBoro mnpaMHTena, ynpaBnaeMoro ~pocceneM nacumeHHa, Ha 

ocHOBe qero npe~noxena cxeua TaK nasuBaeMoro cHnoBoro TpaHc¢op

Matopa TIOCTORHHOfO TOKa, TI03BOJIHBmaa 6oiee qeu Ha nopMOK IlOB!:l

CHTb CTa6HnbHOCTb TOKa B!:lXO~!i CTaTHqecKHX npeo~pa30BaTeJien npo

wmnennon cepHH RBTMC-T H c~enaBmaa HX, TeM c8.M!:lu, nepcneKTHBHUMH 

HCTOqHHK8llH 60111,mHX TIOCTOHHHUX TOKOB ~Jiff HYllC~ 3KcnepHM8HTaJibHOtl 

ifJH3HKHe 

2. nna pe8JIH3aUHH B03MOllCHOCTetl Kp8MHH8B!:lX BllilPRMHTeJietl cepHH 

KBTllC-T KaK HCTOqHHKOB nocT08HHOro TOKa BlJCOKOV. CT8.6HJII,HOCTH pa3-

pa6oraH!:l peryJIHPYDmHe ycrpottcTBa, sneKTpHqecKHe CX8Mhl KOTOPUX 

samHmeHH meCTI,D aBTOpCKHMH CB~eTBJII,CTBaMH H Il03BOJIHDT nepettTH 

K ynpaBnBHHD KaH8Jl8.MH TpaHcnopTHPOBKH sapaxeHH!:lX qacTHn C no

MOmbD 3Jl8KTPOHHO-B!:lqHCJIHTBnbHOff MamHHll. 
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3. naH cpaBHHTenLHun aHanH3 peXID.!OB pa60TU nonynpOBOAHHKOBOro 

H 3neKTpOMamHHHOrO HCTOl!HHKOB IlHTaHHS! cenTj'M-!!arHHTOB B l!aCTH 

B03Myll(aDll(ero B03AencrBHR Ha 3HeprocncreMy ¢n3Hl!ecKon na6oparopn:0:; 

noKa3aHo onpeAeneHHoe npeHMyll(eCTBO B 3TOM nnaHe 3neKrpoMamHHHoro 

HCTOl!HHKa, Ha OCHOBe HccneAOBaHHS! CHCTeMH aBTOMaTHl!ecKoro perynn

poBaHHS! Koroporo pa3pa6oraH 6ucrpoAenc'rBy~un 3neKrpouamHHHHn qiop

Mnpo rerenL HMnynLCOB TOKa B036y~eHHS! cenryM-MarHHTOB CHHxpo¢a-

30TpOHa OIDIH, 3neKTpnqecKaSI cxeua KOToporo 3all(Hll(eHa aBTOPCKHM CBH

AerenLCTBOM. 

4. Pa3pa6oraH cHnoBon rpammcropHun perynsirop - ncnonHurenLHun 

3neMeHT CHCTeMU aBTOMaTHl!eCKOro ynpaBneHHS! nonoxeHHeM BI:lBeAeHHOro 

nyqKa CHHXpoqia30TPOHa C IlOMOll(Lll 3neKTPOHHO-Blll!HCnHTenLHOn MamHHU. 

5. ITpeAnOXeH cnoco6 neHTpanH30BaHHOro KOHTponsi CTa6nnLHOCTH 

HCTOl!HHKOB TOKa B036yx;n;eHHS! MarHHTHUX 3neMeHTOB KaHaJIOB rpaHcnop

THpOBKH 3apsixeHHUX qacrHn, KOTOpun xapaKrepH3yercsi TeM, l!TO npe

AYCMaTpHBaeT nooqepeAHOe H3MepeHHe BenHl!HH, Mano OTnHl!allll(HXCS! 

,D;pyr or ,D;pyra a cnyqae HOpManLHon pa6oru cncreM aBTOl!aTHl!ecKoro 

perynHpoaaHHS! yKa3aHHUX HCTOl!HHKOB. IToKa3aHo, QTO 3TOT cnoco6 

KOHTponsi cra6HnLHOCTH HCTOQHHKOB TOKa B036yx;n;eHHS! MarHHTHUX 3ne

MeHTOB siansiercsi HaH6onee onrmmnLHUM AnSI KaHMOB rpaHcnoprHpOBKlf 

3apsixeHHUX qacrun, ynpaBnSieMUX C IlOMOll(Lll 3JieKTPOHHO-BUl!HCnHTeJILHOll 

MamHHU. 

6. BnepBUe BUTIOnHeHO uccneAOBaHHe HOBOrO THna KOMMyTaTopa 

HH3KOBOnLTHUX CHrHanoB - KorepepHoro maroaoro HCKaTeJisi, KOHCTPYK

QHS! KOTOporo 3all(Hll(8Ha aBTOpCKHM CBHAerenLCTBOM,Ha OCHOBe qero 

AOKa3aHa BUCOKaSI 3qxpeKTHBHOCTL npRMeHeHHS! KorepepHoro sianeHHS! KaK 

cpeACTBa yaenHQeHHS! cra6HnLHOCTH nepeXOAHUX KOHTaKTHUX conpOTHB

neHHff. 
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7. Pa3pa6oTaHa CHCT8!.!a aBTOlfaTHl!8CKOro KOHTponsi cra6HnLHOCTH 

HCTOl!HHKOB CHnLHOro llOCTOS!HHOrO TOKa, npeAYCMaTpHBallll(aa HCTTOJIL-

30BaHHe KorepepHoro maroBoro ucKarensi - KOMMyraropa u3uepae1.1ux 

CHrHaJIOB. 
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