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MarHHTH~e KOMnapaTOp~ llOCTOBHHOrO TOKa, pa3pa6o
TaHH~e B Jla6opaTopHH BAepu~x npo6neM /t I, ucnonL3YJOTCB 
B npeUH3HOHH~X CTa6HnH3aTopax llOCTOBHHOrO TOKa/ 2, 3 / 
B Ka'leCTBe 'IYBCTBHTenbH~X 3neMeHTOB. 

HynL-opraHoM B 3THX KOMnapaTopax cny>KHT MarHHTH~ii 
MOAYnBTop c YABoeuHeM qacToT~, no3BonBJOIUHii c oqeuL 
B~COKOH TO'IHOCTbiO perHCTpHpOBa Tb pa36anauc cpaBHHBae
M~X aMnepBHTKOB. 

HeAOCTaTKOM MarHHTH~X KOMnapaTOpOB 3TOro THna BB
nBeTCB HH3KaB 'laCTOTa cpe3a aMnnHTYAHo-qacTOTHOH xa
paKTepHCTHKH, o6ycnoaneuuaB rnaBH~M o6pa3oM uanH'IHeM 
«<IHnbTpa Ha B~XOAe «<la30BOrO AeTeKTOpa. 3TOT «<IHnbTp 
ycTaHaBnHBaeTCB AnB ITOAaBneHHB HHTeHCHBHbiX nepeMeHHbiX 
COCTaBnBIOII(HX B~XOAHOrO HanpB>KeHHB. 

Ha puc. 1 noKa3aua npuuuunuanLHaB cxeMa MarHHTHoro 
KOMnapaTopa, HMeiOIUero ApyryiD CHCTeMy perHCTpaUHH 
pa36anauca cpaBHHBaeMbiX aMnepBHTKOB, OTnH'IaJOII(YIOCB 
OT HCnOnb3yeMOH B pauee pa3pa6oTaHHbiX ycTpOHCTBaX. 
Pa36anauc cpaauuaaeMbiX aMnepBHTKOB perucTpupyeTcB B 
npeAnaraeMOM KOMnapaTope no H3MeHeHHIO TOKa 1

2 
BO 

BTOpH'IHOH uenH Tpauc«<lopMaTopa nOCTOBHHOrO TOKa /HnH no 
H3MeHeHHJO naAeHHJI uanpB>KeHHB ua pe3HCTope RH , 'lepe3 
KOTOpblii 3TOT TOK npoTeKaeT/. llpHMeHBeMaB 3AeCb CXeMa 
Tpauc«<lopMaTopa nocTOBHHoro TOKa /TIIT I o6cy)I(AanacL 
a pa6oTax / 4•5 ~ 

Mo>Kuo noKa3aTL, 'ITO AnB cxeMbl puc. 1 cnpaBeAnHBO 
COOTHOWeHHe: 

12 =[ I'JT(nk +ncr) -I1 n1 ]/nT. 
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Puc. 1. llpuHijunuaAbHa~ cxeMa MazHumHozo KOMnapamopa 
nocmo~HHozo llloKa. H3T - ucmo'lHUK 3maAOHHozo IIOKa; 
JI1- ,[(4 - ouoobr muna ,[(7)1(; ,[(5 - C111a6uAumpoH KC- 133A. 
R- pe3ucmop npoeoAO'lHblii, 100 OM, RH- pe3uc111op MaH
zaHUHOebrii, 110 OM. 

3.IJ;eCb J1 - KOHTpOJIBpyeMbiH TOK; n 1 - KOJIB'IeCTBO BBT

KOB nepBB'IHOH 06MOTKB KOMnapaTopa, no KOTOpbiM npoTeKa

eT KOHTpOJIBpyeMbiH TOK; nk - KOJIB'IeCTBO BBTKOB BTOpB'I

HOH 06MOTKB ( \l'k) KOMnapaTopa, nO,IJ;KJIIO'IeHHblX K BCTO'IHBKY 

3TaJIOHHOrO TOKa; n CM - KOJIB'IeCTBO BKJIIO'IeHHhiX BBTKOB 

06MOTKB CMe~eHBJI ( WCM) , nT - KOJIB'IeCTBO BBTKOB o6-

MOTKB 1'T • H3 3TOrO COOTHOWeHBJI JierKO nOJIY'IBTb ypaB

HeHBe .IJ;JIJI BblXO.IJ;HOH/aMnJIBTY.IJ;HOH/ xapaKTepBCTBKB KOMna

paTopa: 

UBblX = S 1!.11 + Uo' 
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r,IJ;e S - KPYTB3Ha BblXO,IJ;HOH xapaKTepBCTBKB KOMnapaTopa, 

S = R H n 1 I nT; !!. I 1 - OTKJIOHeHBe BeJIB'IBHbl KOHTPOJIBpyeMo

ro ToKa OTero 6anaucuoro 3Ha'leHBJI, !!.1 1=1 3Tnk/n 1 - 11 ; 
U o - BbiXO.IJ;Hoe uanpJI:>KeHBe KOMnapaTopa B pe:>KBMe 6anauca 

cpaBHBBaeMbiX aMnepBBTKOB /T.e. npB /!.1 1 = 0 /, U O = 
=RHI3T 0 cM/ 0 T • 

BbiXO.IJ;HaJI xapaKTepBCTBKa KOMnapaTopa npBBe.IJ;eHa ua 

puc. 2. 
BeTBb 2 B CBJIY OC06eHHOCTeii BCnOJib3yeMOH CXeMbl 

TOT /
4

•
5 I .IJ;OJI:>KHa 6b1Tb BCKJIIO'IeHa B3 pa6oqeii 30Hbl KOMnapa

Topa. Pa6oqaJI TO'IKa 3a.IJ;aeTcJI ua BeTBB 1 c noMO~biO .IJ;o

noJIHBTeJibHOii o6MOTKB WcM. qepe3 KOTopyro nponycKaeTCJI 

TOK 13T. 
Tpauc~opMaTop nocTOJIHHoro TOKa o6na,IJ;aeT .IJ;OCTaTO'IHO 

wBpoKoii nonocoii nponycKaHBJI 15 I npB OTCYTCTBBB liiBJibTpa 

Ha BblXO,IJ;e. Ho HaJIB'IBe 3Ha'IBTeJibHOH nepeMeHHOH COCTaB

JIJIIO~eii Ha ero Harpy3Ke /BeJIB'IBHa nepeMeHHOH COCTaB

JIJIIO~eii Ha uarpy3Ke R H npaKTB'IeCKB He 3aBBCBT OT 

3Ha'leHBJI KOHTpOJIBpyeMOrO TOKa B .IJ;JIJI B3rOTOBJieHHOrO Ma

KeTa KOMnapaTopa COCTaBJIJieT npBMepHO 0,5 BOT nBKa .IJ;O 

nBKa/ npBBO.IJ;BT K neperpy3Ke ycBJIBTeJibHblX 3JieMeHTOB 

KOHTypa aBTOperyJIBpOBaHBJI. 0pBMeHeHBe liiBJibTpa /HanpB

Mep, BKJIIO'IeHBe KOH.IJ;eHcaTopa C cp I .IJ;JIJI no,IJ;asneHBJI yKa-

3auuoii COCTaBJIJIIO~eii .IJ;O npBeMJieMoro ypoBHJI Bhl3b1BaeT 

cy~eCTBeHHOe Cy:>KeHBe nOJIOCbl nponycKaHBJI KOMnapaTopa. 

Ba:>KHeiiWBM napaMeTpoM KoMnapaTopa JIBJIJieTcJI ,IJ,peiilil 

HYJIJI, KOTOpbiH ,IJ;nJI 06Cy:>K,IJ;aeMOrO BapBaHTa npOJIBJIJieTCJI 

B B3MeHeHBB ypoBHJI U0 /puc. 2/. 0THOCBTeJibHaJI BeJIB'IB

ua .IJ;peiillla U0 , H3MepeuuaJI B na6opaTopuwx ycnoBBJIX 

ua MaKeTe KOMnapaTopa, cocTaBJIJieT ± 0,03% 3a 8 'lac. 
3TO COOTBeTCTByeT .IJ;peiilily HYJIJI KOMnapaTopa B npe.IJ;eJiaX 

± 3 MA X6U1/IOK. 
KoMnapaTop, cxeMa KOToporo noKa3aHa ua puc. 3, 

OTJIB'IaeTCJI OT npe.IJ;bl.IJ;y~ero /cxeMa puc. 1/ HaJIB'IHeM 

BCnOMOraTeJibHOrO TpaHclilopMaTOpa nOCTOJIHHOrO TOKa. BBe

.IJ;eHBe scnoMoraTeJibHoro TOT ycno:>KHJieT ycTpoiicTBO, HO 

npB 3TOM Cy~eCTBeHHO YJIY'IWaiOTCJI OCHOBHble noKa3aTeJIB 

KOMnapaTopa. BcJie,IJ;CTBBe KOMneHca~BB B 3Ha'IBTeJibHOH 

Mepe OCJia6JIJieTCJI nepeMeHHaJI COCTaBJIJIIO~aJI HanpJI:>KeHBJI 

Ha BbiXO,IJ;e KOMnapaTopa. 3TO n03BOJIJieT yMeHbWBTb no-
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Puc. 2. BbiXOOHa.R xapaK111epuc111uKa KOMnapa111opa. 

CTOJIHHYIO BpeMeHB cllum.Tpa B, cne,noBaTenbHO, DOBbiCBTb 

6wcTpo,neicTBBe KoMnapaTopa. Ocna6nJieTcJI TaK~e .nei

CTBBe p.11,na cllaKTOpOB, Bb13biBaiOII.\BX ,npeicll HynJI. 

Mo~Ho noKa3aTb, ':ITO 

UBblx= S811 + RHI3T 0 cM/nT -R~ 13T 0~M In~ 

fipB COOTBeTCTBYJOIQeM BW6ope DapaMeTpOB CXeMbl 

Mo~o BwnonHBTb ycnoaue RHI3TnCM/nT = f\{1 3tt~M/ n~ , 
Tor.na 

UBblX=S8Il. 

J,necb: n ~M B n T - KOnB':IeCTBO BKniO':IeHHbiX BBTKOB 

06MOTOK \l'CM B \\ ~ BCDOMOraTenbHOrO TllT; OCTanb-

HLJe 0603Ha':leHBJI 06'bJICHeHbl BbiWe. 

BWXO,nHaJI xapaKTepHCTHKa KOMDapaTopa DOKa3aHa Ha 

puc. 4. B Ka':leCTBe pa6oqei, KaK H B npe,nw,nyiQei cxeMe, 

MO~eT 6b1Tb HCDOnb30BaHa TOnbKO BeTBb 1. 
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Puc. 4. Bt.lxooHaJI xapaKmepucmuKa KoMnapamopa c acno
MozameAt.HbiM TilT. 

BpeMeHHhle HCnhiTaHHJI MaKeTa KOMnapaTOpa noKa3anH, 

'ITO ,IJ;peilcll HynJI He npeBblwaeT ± 1 MAx aumoK 3a 8 <~a c. Be

nH'IHHa nepeMeHHOH COCTaBnJIIOI.QeH BhiXO,Il;HOro HanpJDKeHHJI 

npHMepHo paBHa 50 MB / OT nHKa AO nHKa npa OTCYTCTBHH 

ciJanLTpa/. 

B npo.u;ecce H3MepeHHJI ,D;peilclJa HynJI OnHCaHHhiX KOMna

paTOpOB BenH'IHHa 3TanOHHOrO TOKa H aMnnHTy,IJ;a HanpJI>Ke

HHJI nHTaHHJI TilT no.zuep>KHBanHCL noCTOJIHHhiMH C Toq

HOCTLIO ± 0,002~ H ±0,1~ COOTBeTCTBeHHO. 

HH>Ke npHBe,IJ;eHhl OCHOBHhle KOHCTPYKTHBHble. ,IJ;aHHhle 

MaKeTOB KOMnapaTOpOB, npe,IJ;Ha3Ha'leHHhiX W!JI pa60Thl B 

,IJ;Hana3oHe 0 .;.1000 A. 06a MaKeTa /cxeMhl puc. 1 H 

puc. 3/ BhlnOnHeHhl Ha O,IJ;HHaKOBhiX cep,D;e"IHHKaX. 

B KOMnapaTopax HCnOnL30BaHhl TOpOH,IJ;a.JILHhle neHTO'I

Hhle cep,IJ;e'IHHKH H3 nepMannoR, HMeiOUU~e c lle,IJ;yiOUUie pa3-

Mephl: Hapy>KHhiH ,IJ;HaMeTp ,ali = 70 MM; BHyTpeHHHH ,IJ;Ha

MeTp ,aBH =50 MM; BhiCOTa b = 10 MM. Ka>t<.~hiH cep,IJ;e'IHHK 

8 

~ 
I 

~ 

3aKniO'IeH B 3aUUITHhiH KapKaC H3 nnaCTMaCChl. 06MOTKH 

WT ( w; ) CO,IJ;ep>KaT no 450 BHTKOB Ka>K,IJ;aJI H BhlnOnHeHhl 

npoao,IJ;oM II3B-2 ~ 0,32 MM /pacnpe,D;eneHhl paaHoMepHo 

no ,IJ;nHHe cep,IJ;e'IHHKOB/. 06MOTKa W k CO,D;ep>KHT 999 BHT

KOB npOBO,IJ;a IJ3B-2 0,83 MM H HMeeT OTBO,IJ;hl, pa36HBaiO

LQHe ee Ha nO,IJ;CeKIJ;HH C ,IJ;eKa,IJ;HhiM OTHOWeHHeM BHTKOB. 

06MOTKa WcJ W~M ) HMeeT 10 BHTKOB npoBO,IJ;a Il3B-2 

¢0,83. IIepBH'IHaR o6MOTKa W1 BhlnonHeHa B BH,IJ;e 

O,Il;HOrO npOXO,Il;HOrO BHTKa H3 Me,IJ;HOH WHHhl Kpyrnoro ce

'leHHJI. 
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Puc. 5. EAoK-cxeMt.l cma6UAu3a•opoa noc1/IOJIHHozo 1/IOKa 
C MaZHU111HbiMU KOMnapaiiOpaMU 6 Ka'l€C1116€ 'lY6CJI6UJI€Ab
HbiX 3AeMeH1/I06. K - MaZHU111Ht.ul KOMnapa•op, H3T - uc
•o<~HUK 31/laAOHHozo IIOKa, YOC - ycUAu1/leAt. o6pa111HOU ca.JI-
3U, P3 - pezyAUPYJOIIIUU 3AeMeHJI, Y3 - yc11pouc•ao 3alllu
.,.,, U on - onopHoe HanpJI:«eHue, Zn - Hazpy3Ka c•a6u
AU3allopa. 
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B KaqecTBe HCTOqHHKa 3TanOHHOrO TOKa HCnOnL3yeTCR 
HCTOqHHK, onHcaHHLiii B pa6oTel6 I . BenHqHHa 3TanoHHoro 
TOKa - 1 A. 

AMnnHTy.D;a HanpJDKeHHR nHTaHHR TilT Urn = U fu = 40 B, 
qaCTOTa - 850 F11. 

Pa3pa6oTaHHLie KOMnapaTopLI npe.D;Ha3HaqeHLI .D;nR Hc
nonL3oBaHHR B KaqeCTBe qyBCTBHTenLHLIX 3neMeHTOB CHCTeM 
CTa6HnH3a.QHH nOCTORHHOrO TOKa. 

B cTa6HnH3aTope, 6nox-cxeMa KOToporo noKa3aHa Ha 
puc. Sa, HcnonL3yeTcR KOMnapaTop, BLinonHeHHLiii no cxeMe 
puc. 1. BenHqHHa onopHoro HanpR:>KeHHR BLI6HpaeTCR Hl yc
noBHR: U 00 = U 0 . 

B cTa6HnH3aTope no 6nox-cxeMe puc. 56HcnonL3yeTcR 
KOMnapaTop c scnoMoraTenLHLIM TilT /cxeMa puc. 3/. 

Y cTpoiicTBO 3ai.QHTLI /Y3/ BLinonHReT pR.D; CTaH.D;apTHLIX 
41YHK.QHH, H, KpOMe Toro, o6ecneqHsaeT BBO.D; CTa6HnH3aTOpOB 
B HOpManLHLiii pe)I(HM nocne cnyqaiiHoro 3a6poca cTa6HnH-
3HpyeMoro ToKa B Hepa6oqyro lOHY KOMnapaTopa. 

AsTop BLipa)l(aeT 6naro.D;apHOCTL B.H.Iiapawxosy H 
A.C.rosR.D;HHKHHY la 6onLwyro noMoutL s HlroTosneHHH 
ODHCaHHLIX KOMDapaTOpOB. 
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