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LleHHCOB IO,H., KanHHll'leHKO B,B, 13-1 0146 

MarHHTHbie KOMnapaTQpb! nocTOHHHOro TOKa II HX np11MeHeH11e 

On11Cb!B810TCH KOMnapaTOpb! nocTOHHHOr.o TOKa, npe/lH83H8'10HHbl0 11nH 

11cnonb30B8HIIH B 113Mep11TenbHb(X 3neMeHT·ax CIICTeM CTa611nH38UHII, ~BTO

M8Tll'leCKOrO peryn11pOB8HIIH, 113MepeHHH II KOHTpOnH nocTOHHIIOI'O TOK8, 

TTpllBOllHTCH KOIICTPYKTIIBl!ble ll81lllble OilblTllblX o6pa3UOB KOMnapaTopoB, 

8 T8Kll<e IIX OCHOBllbJe 3neKTPll'l0CKHe xapaKTepllCTHKII, 

On11callllble ycTpOilCTB8 paapa60T811bl II 113I'OTOBneHbl B na6opaTop1111 

H11ep11b1x npo6neM OI-HH1, 

IlpenpHHT O6bellHHeHH0ro HHCTHTyTa llnepHbIX HCCJienoBattHii 

,l],y6tta 1976 

C 1976 06-.ec)uHeHHwii 11Hc•u•ya Ac)epHwxuccJJec)oeaHuii,lb6Ha 
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Paapa60TKa BbICOKoqysCTBHTenhHbJX H BblCOKOCTa611nh

HhlX H3MepHTenbHhlX aneMeHTOB an.H CHCTeM cra611n11aau11H, 

aBTOMaruqecKoro perynuposaHH.H H H3MepeHH51 noCTO.HHHoro 

TOKa 6onblllOH CHDbl .HBn.HeTC:51 oaHOH 113 Ba)l{HeHlllHX aaaaq 

npu coaaaHHH uenoro p.Haa cp113H4eCKHX ycraHOBOK, B Ta

KHX CHCTeMaX TpaaHUHOHHO Ben11q11Ha TOKa KOHTponupyeTC.H 

no naaeHHID Hanp.H)KeHH.H Ha aranoHHOM conpor11sneHHH 

( lllYHTe). OaHaKO np11 6onbWHX TOK ax ( COTHH H Tb!C51q11 

_aMnep) npttMeHeHHe lllYHTOB conp.H)KeHO C onpeaeneHHb!MH 

TpyaHOCT.HMH, Bbl3B8HHblMH 3Haq11TenhHOH MOlllHOCThID, 

pacceusaeMOH B HHX, 

Hcnonb30BaHue B TaKHX c11creMax MeToaa cpasHeHH.H 

nocTO.HHHbIJS TOKOB no HX M8I'HHTH0MY acpqieKTY .HBn.HeTC.H 

BeChMa nepcneiTHBHhlM, fla6oparopHhle o6pa3Uhl H3MepH

TenbHbIX ycTpOHCTB, peanH3YIDlllHX STY MeTOaHKY /I• 21 
' o6ecnequsaIDT BhlCOKYID ToqHOCTh cpaBHeHH.H, HeAOCTH)KH-

MYID apyrHMH cnoco6aMH, HMeIDT OTHOCHTenhHO He6onhll1He 

ra6ap11Thl, He Tpe6yIDT cneuuanbHhlX ycTpOHCTB AD.H ox

na)KaeHH.H, TaK KSK noTepH MOlllHOCTH B HHX npaKTHqecKH 

OTCyTCTBYIDT. OaHaKO ycTpOHCTBa 8Toro Tuna XOTh H npH

r0!lHbl anH Maccosoro npuMeHeHH.H, Ho HenocTaroqHo 

ocsemeHbJ B nuTeparype. 

MarHHTHble KOMnapaT0pbl nocT0.HHHoro TOKa pean11ayIDT 

onucaHHYID Bblllle MeToaHKY B H3MepuTeDbHblX aneMeHTaX 

CHCTeM cra6unH3aUHH, aBT0MaTHqecKoro perynuposaHH.H, 

H3MepeHH51 ·11 K0HTpon.H noCTOSIHH0ro T0Ka, Htt)Ke paccMaT

pHBaIDTC.H K0MnapaTopb1, paan11qaIDm11ec51 Me)Kay co6oii 

cnoco6oM BhraeneHH.H curaana paa6anaHca. 
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Ha p u c. 1 noKa3aHa ynpomeHHasi cxeMa MarHHTHoro 

KOMnapaTopa, OCHOBHbIMH aneMeHT8MH KOToporo HBnSIIOTCSI: 

a)· MarHHTHbiii MonynsiTop Ha nayx cepne'IHHKax, neiicT

ay10mux no npunuuny ynaoenusi '18CTOTbI, coemrneHHbiii 

COOTBeTCTBYIOlllHM o6pa30M C MonynSIUIIOHHbIM reHepaTOpOM 

H !p830Bb!M neTeKTOpOMi 

6) o6MOTKH W 1 u W 2 ,. o6mue nnsi o6oux cepne'IHHKOB 

MOllY nsiTopa; qepes STU o6MOTKil npoTeKaIOT IlOCTOSIHHbie 

TOKil I 1 u I'.ll' , nonne)!(amue cpaaHeHHIO. 
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PRc.1 ~ YnpomenHaSI 

cxeMa MarHRTHoro 

KOMnapaTopa. 1 -
MonynSIUilOHHblll re
uepaTop, 2 - !p830Bblll 

neTeKTOp. 

HaITpasneHusi TOKOB I 1 u l3r Bb16upa10Tcsi TaKHM 06-

pasoM, 'IT06b1 cosnaaaeMbie ttMH M.n.c. s cepne'IHHKax 

M ony nsiTopa 6bmu HaITpasneHbI Hase rpeqy npyr npyry. Pa

seHCTBO aMITepBHTKOB o6MOTOK 

I1W1 =~Tw2 ( 1 ) 

P.erncTpIIpyeTCSI C ITOMOlllbIO MarHHTHoro Monynsiropa, OT

nuqa10werocsi ITOBblllleHHOii TO'IHOCTbIO H 'IYBCTBilTenbHOCTbIO • 

MarHilTHbJe ,KOMITapaTOpbl C MarHttTHbIM MonynsiTopoM 

B K8'10CTBe Hynb-opraaa HMeIOT OTHOCilTenbHO Hll3KyIO qac

ToTy cpesa aMITnHTYllHO-'laCTOTHOH xapaKTepHCTilKil H, 
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KpOMe Toro, 06nana10T HenRHeiiHOH BbIXOllHOH xapaKTepil

CTilKOH c "nmKHbIMU HynSIMil 11 (p Il c. 2). O'!'Me'leHHbie oco-

6eHHOCTH 3aTpynHSIIOT npRMeHeHile TaKilX KOMITapaTopoa 

B Ka'leCTBe ll8T'IHKOB aBTOM8Tll'l0CKUX CHCTeM. 

Urpg(6J 
4 
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Pnc. 2. BbIXOllHBSI xapaKTepUCTUKa MarHUTHOro KOMITapaTopa. 

Ha pHc.3 ITOKa3aHa ITpUHUilITHanhHaSI cxeMa MarHilTHoro 

KOMITapaTopa, HMeIOwero npyry10 CHCTeMy perilCTpaUHil 

pas6anaHca cpaBHHBaeMhlX aMITepBHTKOB, OTntt'IBIOWYIOCSI 

OT paHee paGCMOTpeHHOH. Pas6anaac cpaBHHB89MhlX 
A 

aMITepBilTKOB perucTpHpyeTCSI B STOM KOMITaparope ITO 

H3MeHeHttIO TOKa l2 BO BTOpH'IHOH ueITH TpaHC!pOpMaTopa 

ITOCTOSIHHoro TOKa (unH ITO U3MeHeHHIO ITaneHHSI HaITpSI~e

HHSI Ha pe3HCTOpe RH, '1epe3 KOTOphlti ITpOTeKaeT STOT 

TOK). 

YpaBHBHilB BhlXOllHOH (aMITnilTYllHOti) xapaKTepHCTHKH 

aToro KOMITaparopa 

UBblX = SL\! 1 + U O ' (2) 

rne S - KPYTH3Ha BbIXOllHOH xapaKTepHCTHKH KOMITapaTopa, 

pasHasi RH W1 /WT;· ; I'll 1 - OTKnoHeHne senu'lttHbI KOHT

ponnpyeMoro TOKa OT era 6anaHcnoro 3Ha'leHHSI, pasHoe 

131' WK /W 1 - I 1 ; ; U O - BbIXOllHOe HaITpmKeHue KOMITapa-
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Puc. 3. np1rnunmrnnhHa.sr cxeMa MarHHTHoro KOMnapaTopa. 
113T - HCTO'IHHK aTanoaaoro TOKa. · 

Topa B pe:mnMe 6anaaca cpaBHHBaeMbIX aMnepBHTKOB 
(T.e. npn .M 1 =OJ, U0 ""R 11 1:n' WcM/WT • 

KoMnapaTop, cxeMa KOTOporo DOKa3aHa Ha p" C. 4, 
oTnnttaeTc.sr · OT npeAhIAYmero (cxeMa p II c. 3) aann•meM 
BCDOMOI'aTenbHOI'O Tpaac<fJopMaTopa DOCTOHHHoro TOKa. 
Beene.Hue scnoMoraTenbuoro TnT ycno.lKH.sreT ycTpoAcTno, 
HO npu 3TOM cymeCTBeHHO ynyttwaIOTCH OCHOBHbie DOKa3a
Tenu K0MnapaTopa. BcneACTBHe KOMDeHcaunn B 3H8'IH~enb
HOA Mepe ocna6n.sreTc.sr nepeMeHHa.sr cocTasnstroma.sr nanpst
:mennst Ha BblXOAe KOMnapaTopa. 3To D03Bon.sreT yMeHbWHTb 
DOCTOHHHyro BpeMeHH <tinnbTpa II, cnenoBaTenbHO, DOBblCHTb 
6b1CTponeAcTB1re KOMnapaTopa. Ocna6nsiercsi TaK.lKe Jleiicr
sne psma ¢aKTOpoB, Bbl3bIB8IOlUHX npeii¢ Hynsi. npu COOT
BeTCTBymmeM BbI6ope napaMeTp0B CX8Mbl <Rul9r"c✓ '\\ T = 
= R; J!JT W~r,,/W; ) ypaBHeHHe BblXO/WOH xapaKT8pllCTHKH 
HMeeT nun: 
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p nc. 4. npuaunmtanbHaH CXeMa Maf'HHTHOI'O KOMnapaTopa 
nocTOHHHOI'O TOKa C BCDOMoraTenbHbIM TnT. 

UBblX= 'Sl\l l • (3) 

' Ha p II c. 5 npnseneHbl BbIX0/lHbie xapaKTepHCTHKR K0M-
napaTopoB, BbinOnHeHHbIX no CX0MaM p "C • 3 II p "C • 4' 
(npHMb18 A ll 6 , COOTB8TCTB8HHO). B KatteCTBe pa6o
'IHX yqacTK0B xapaKTepHCTHK M0I'YT 6bITb ncnonb30B8Hbl 
T0nbK0 BeTBH I. 

Y cnosne 6anaaca l l ) nnsi 06cy.1KnaeMhIX K0MnapaTopon 
o6ecnettHB80TCH H3MeHeHll8M Konnttec~Ba 00/lKnrotteHHhlX 
BHTKOB 06¥.0~H w 2 (WK ) npH D0CT0SIHHOM 3HatteHHH 

/34/ · · 
T0KB l!JT '· • Dnsi nonytteHHSI Tpe6yeMOii /lllCKpeTHOCTH 
II /lllana30H8 cpaBHeHHH o6MOTKY w 2 (WK) uenecoo6pa3HO 
pa36HTb HB HeCK0nbK0 ceKUHA, KB.lKAYIO H3 KOT0pb!X DHTBTb 
OT oTnenhaoro aTanomtoro HCT0ttHHKa Toica. B nsroTonnea
HbIX o6pa3uax K0MnapaTopon ceKUHH o6MOTKH W 2 (WK) 

HM810T n1160 AeKB/lH0e pa36H8HH8 1 n1160 'IHCn0 BHTK0B B 
nonceKUHSIX nponopunoaanhH0 nocnenonaTenhHhlM CTeneH.srM 
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xapaKTepttCTHKH 

KOMnaparopos. 

trncna 2. K OMnapaTOpbl B 3THX cnyqagx o6ecne'IttBalOT OT
cqQT sentt'IHHhl TOKa B necSITH'IHOR ttnH tlBOH'IHOR CHCTe
Me. BTopoR sapttaHT ucnonHeHH5I BTOpH'IHOR o6MOTKH yno-
6eH nng pa60Thl B CO'IeTaHHH C u11¢pOBhlMH aBTOMaTH'Ie

CKHMH ycrpoRCTBaMH. 
Hume npnseneHhl OCHOBHhle KOHCTpyKTHBHhle naHHhle 

o6pa3UOB KOMnaparopoB, tt3rOTOBneHHhlX no onncaHHhlM 
cxeMaM (KoMnaparopw npenHa3Ha'IeHw nng pa6oTw B nua

na30He 0-:-1000 A). 
B KOMnaparopax ncnonb30BBHhl ropounanbHhle cepne'IHH

KH tt3 neHTO'IHoro nep11.:annoSI, 11Me10llltte cnenyJOllltte pa3-

MepL1: HapymHbIR nnaMeTp - 70 MM, BHyTpeHHHR tlHBMelp -
50 MM, BhICOTa - 10 MM. Kamtlb!R cepne'IHHK 3aKnJO'IeH 

B 3BlllHTHbIR KapKaC H3 nnaCT!l.'.BCCbl. 0611.10TKH w M' WT ' 
w; conepmaT no 450 BHTKOB Kamnag H BbirionHeHbl npo
BOAOM .TT3B-2 ¢ 0,32 MM (pacnpeneneHbl paBHOMepHO no 

nepttMeTpy cepne'IHHKa). 06MOTKa WK,3. ttMeeT 3 BHTKa 
nposona TT3B-2 ¢ 0,32 MM. 06MOTKH CMellleHtt5I WcM , 
W~M conepmaT no 10 BHKTOB Kamnag, nposon TT3B-2 

¢ 0,83; 3THM me npOBOJ:(OM HaMOTBHbl o6MOTKH w iW K). 

TTepBH'IHa5I o6MOTKa w I Bb!IlOnHena B BHJ:(e OAHOro npo-
XOAHoro BHTKa H3 MetlHOR illHHhl Kpyrnoro ce'IeHH~ 

8 Ka'IeCTBe HCTO'IHHKOB 3TanOHHoro TOKB ucnonb3YJOTC5I 

BblCOKOCTa6ttnbH6Ie HCTO'IHHKll TOKa 1 A H 1 MA, orrncaH

HbJe B pa6oTe /5/. 

8 

l1cnb1TaHll5I tt3rOTOBneHHhlX o6pa3UOB KOMnaparopoB 
noKa3ann, 'ITO npeRcp eym1 38 8 qacos pa60Tb1 ee npeah1-

rnaeT :!:.l MA•BHTOK nnsi cxeM, IlOK838HHblX Ha p II C. 1, 4, 
II :!:,3 MA•.BIITOK Jtn5I cxeMhl Hap II C .3 (3a TO me BpeMSI). 

Ha p ll C. 6 noKa38Hbl 6noK-CXeMbl CTa611nn3aTopoB TO
Ka, B KOTOpb!X npnMeHeHbl 06cy)KJ:(8eMbJe KOMnapaTOpbl~ 
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P11c. 6. EnoK-cxeMbI cTa6nnn3aTopos TOKa. K- MarH11T-

Hh1R KOMnaparop, YOC - ycnn11renb o6pareoR CB5I3ll, 
P3 - perynnpyro~nii: 3neMeHT, Y3 - ycTpoii:crso· 3anmT1:>1, 
U0n - onopuoe Hanpg)KeHne. 

B CTa6nn113aTope, 6_noK-CXeMa KOTOporo nOK838H8 Ha 
pH c. 6a, HCnonbay,eTcsi KOMrraparop, BhmoneeHHhiii no cxe
Me p HC, 3. ;Bentt'IHHa onopeoro .Hanp5I)K0HH5I Bb16npaeTCSI 
113 ycriOBHSI Uon = u~. B. CTa6HnH38TOpe, 6noK-CXeMa 
KOToporo npejlCTaBneua Ha p H_C. 66, ncnonb3YIOTCSI KOM-. 
napaTopb1, BhmonHeHHhie n'o cxeMaM · p 11 c. 1,4. 

YcTpOii:CTBO 3aIUIITbl (Y3) Bb!IlOnHSieT PSIA -CTannapTHblX 
cpyHKUllii II, KpOMe Toro, o6ecneqnsaeT BBOA cTa_6I1n113aTo
poa a uopManhHhiii pe)KIIM nocne. cnyqaii:Horo "3a6poca" 

CT86HmI3llpyeMoro .TOKa B Hepa6oqyro 30HY KOMnapaTopa. 
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CxeMbl CTa6ttnH38TOPOB T0Ka C M8f'HHTHb!MH K0Milapa
TopaMH B K8'IeCTB8' ,naT'IHK0B T0Ka, a T8K)Ke CX8Mbl 7an0B 
TaKux cra6unuaaropoa 06cy)K,na10TCSI B pa6oTax / 6-II . 

B pa6oTax / 12, 13/ o6cy,K,naeTCSI npttMeHeHHe M8f'HHTHbIX . . . 

K0Mnaparop0B ,nnH H3MepeHHSI BenH'IHHbl H HeCTa6ttnbHOCTH 
Il0CT0HHH0f'0 T0Ka. 
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