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MarttttTHOe cpaBHeHtte 110CT0HHHblX T0K0B rrmpoKo 11ptt:MeHHeTCH B 

TeXHtt:Ke H3Mepemrn 60JiblllHX 110CT0HHHblX T0K0B [1]. Ea30BbIM Y3JI0M 11PH 

TaK0M cpaBHeHHH HBJIHeTCH MarHHTHbIH K0Ml1apaTop, co,n;ep)KallIHH 

H3MepttTeJibHYIO H K0Ml1eHC3l(H0HHyIO o6MOTKH, a TaK)Ke 11peo6pa3oBaTeJib 

HepaBHOBeCHH aM11epBHTK0B 3THX o6MOTOK. . 

O6bl'-IHO H3MepttTeJibHaH o6MOTKa w 11 co,n;ep)KHT 0.llHH BHT0K H 

Bbll10JIHHeTCH 'B BH.lle lllHHbl C00TBeTCTByIOlllero Ce'leHHH (11pOXO.llHOH BHTOK). 

KOM11eHcauttoHHaH o6M0TKa WK co,n;ep)KHT OT HeCK0JibKHX C0TeH BHTK0B .ll0 

HeCK0JlbKHX .uecHTK0B TbICH'I BHTK0B. B CHJIY 061,eKTHBHblX H cy6neKTHBHbIX 

11PH'IHH B 11pouecce 11p0H3B0.llCTBa 11poHCX0,llHT Ollltt6KH 11PM HaM0TKe WK , 

l103T0MY TeXH0JI0fH'leCKaH 110BepKa, 06ec11e'IHBaIOlllaH T0'IH0e 3H3HHe 'IHCJia 

BHTK0B w K ' Heo6xo.n;tt:Ma. KaK 6y,n;eT HCH0 H3 011HCaHttH pa60Tbl o6c~aeMoro 

ycTpOHCTBa, C ero 110M0IUbIO 06ec11e'1HBaeTCH T0'IH0e 011pe,n;eneHHe w K ' 'ITO B 

CB0IO oqepe,n;b 1103B0JIHeT 011pe,n;eJIHTb K03cpqmutteHT 11peo6pa30BaHHH 

K0M11apaTOpa Hatt6on.ee T0'IHbIM o6pa30M. ' 

Crntt.uapTHaH MeT0,llHKa 110BepKH JII06oro . cpe.ucrna .llJIH H3MepeHHH 

(H3MepHTeJIH) HeKOTOpOH 3JieKTpH'leCKOH BeJIH'IHHbI C0CT0HT B. TOM, 'ITO C 

110M0IUbIO 110BepHeMoro cpe,n;crna 11p0H3B0.llHTCH H3MepeHHe 3JieKTpH'leCKOH 

BeJitt'IHHbI, 3Ha'lemre KOTOPOH 011pe,n;enHeTCH C 110M0JUbIO 3TaJI0HH0ro 

H3Meptt:TeJIH ,llaHHOH 3JieKTPH'leCKC>H neJitt'IHHbI. 11HTepeCyIOllltte 11apaMeTPbI 

110BepHeMoro cye.ucrna 011pe.ueJIHIOTCH 110 pe3yJibTaTaM 3THX H3MepeHHH. 

B HallleM cnyqae H3BeCTHaH MeT0.llHKa M0)KeT 6bITb peaJIH30Batta 

cne,n;yIOIUHM o6pa30M. C 110M0lllbIO o6pa31(0BOro K0M11apaTopa H3MepHeTC.SI 

BeJitt'IHHa 110CT0HHH0f0 T0Ka I 11 , 11po11ycKaeMoro 0.llH0BpeMeHH0 110 

H3Meptt:TeJibHbIM o6MOTKaM o6pa3UOBOro H 11onepHeMoro K0Ml1apaTopoB. He 

aHaJIH3HpyH 110.upo6tto HCT0'IHHKH 11orpernHOCTei1 11pH H3MepeHHH TO Ka I 11 

YKa)KeM, 'ITO 3T0 H3Mepem1e 11p0H3B0.llHTCH C OTHOCHTeJibHOH 11orpelllH0CTbIO 

60 . IloBepHeMbIH KoM11apaTOp 0CYllleCTBJIHeT 11peo6pa3oBaHHe T0Ka I 11 B TOK 

J Kn, KOTOpblH H3MepHeTCH C 0THOCHTeJibH0H 11orpelllH0CTblO On. Ko3cpq>Hl(HeHT 

11peo6pa3onaHHH Kn 110BepHeMoro K0Ml1apaTOpa 110 3TOH H3BeCTHOH MeT0.llHKe 

011pe.uenHeTCH KaK 

OTHOCHTeJibHaH 11orpelllH0CTb 011pe,n;eneHHH Kn C0CTaBJIHeT B 3T0M cnyqae 

C .upyrott CTOp0Hbl, C yqeT0M H3BeCTHbIX .ll011YllleHHH K03<pq>Hl(HeHT 

11peo6pa30BaHHH K0M11apaTOpa 011pe,n;e;rneTCH (1] KaK 



r.n;e WK 0 W 11 - COOTBeTCTBeHHO q0cJia BHTKOB KOMneHcau00HHOH 0 

H3Mep0TeJibHOH o6MOTOK (WK 0 • W 11 - KOHCTPYKTHBHbie napaMeTPbI y3na 

MarHHTHOro cpaBHeHmI KOMnapaTOpa). Tip0 IK WK >100 aMnepBHTKOB 

OTHOCHTeJibHOe OTKJIOHeHHe .n;eHCTBHTeJibHOro 3Ha'leHHH K OT TeopeT0qecKoro, 

onpe.n;eJIHeMoro qepe3 KOHCTPYKTHBHbie napaMeTpbl WK 0 W 11 , COCTaBJIHeT 

MeHee 10-5 • TI03TOMY Ba)l{HO HMeTb B03MO)KHOCTb TOqHoro 03MepeHHH q0cna 

BHTKOB KOMneHCaUHOHHOH o6MOTK0 MarHHTHOro KOMnapaTOpa np0 ero 

03fOTOBJieHH0. 3To no3BOJIHT Ha npaKTHKe Ha1160Jiee TOqHbIM o6pa30M 

onpe.n;eJIHTb 3Ha'leH0e K03q:>qmu11eHrn n'peo6pa3oBaHl1H Ka)l(,Uoro 113roTOBJieHHoro 

KOMnapaTopa qepe3 ero KOHCTPYKTHBHble napaMeTPhI, T.e. no q:>opMyJie 

K=WK/W11. 

Tipe.D;JIO)KeHHOe YCTPOHCTBO [2], ynpomeHHaH 6JIOK-cxeMa KOTOporo 

npe.n;crnBJieHa Ha p11c. l co.n;ep)KHT: 1 - peryn0pyeMbIH 11CTO'lHl1K nocTOHHHOro 

TOKa; 2 - o6pa3UOBbIH KOMnapaTOp nocTOHHHOro TOKa; 3, 4 - 113Mepl1TCJibHYJO 11 

KOMneHcau00HHYJO o6MOTKH o6pa3UOBOro KOMnapaTOpa; 5 - yc11JI11TeJib 

noCTOHHHOro TOKa; 6 - npeo6pa30BaTeJib HepaBHOBeCl1H aMnepBHTKOB 06MOTOK 3 
0 4; 7 - KOMMYTaTOp; 8 - HYJib-HH.D;HKaTOp; 9, IO 0 11, 12 - 3a)Kl1M~I MH 

no.D;KJIJOqeHHH noBepHeMoro KOMnapaTOpa; 13 - noBCpHeMbIH KOMnapaTOp; 14 11 

15 - 03Mep0TeJibHYJO 11 KOMneHcau110HHYJO o6MOTKl1_ noBepHeMoro KOMnapaTOpa; 

16 - npeo6pa30BaTCJib HepaBHOBeCHH aMnepBHTKOB o6MOTOK 14 11 15. 

\ 

5 

I 
I 
I 
I 

16 

:, L 

8 

,,..,.13 
-Tf>l 

I 
· I 
I 
I 
I 
I 
I 
I 

----- _J 

10 

11 

12 

P11c. I. DJIOK-cxeMa nepBoro BapHaHTa BblITOJIHeHl1H YCTPOHCTBa MH 

onpe.D;CJICHl1H 'll1CJia B11TKOB KOMneHcau110HHOH 06MOTKl1 B MarHHTHbIX 

KOMnapaTopax nOCTOHHHOro TOKa 
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YcTPOHCTBO pa6ornei cne.n;yJOllll1M o6pa3oM. 

ToK I 11. npoTeKaH no 03Mepi1TeJibHbIM o6MOTKaM 3 11 14 o6pa3UOBOro 2 11 

noBepHeMoro 13 KOMnapaTOpoB co3.11aeT B Ka)l{JioM 113 npeo6pa3oBaTeJieH 

HepaBHOBeCl1H aMnepB11TKOB 6 11 16 HaMarH11'll1BaJOlllYIO Cl1JIY (H.C.) 111 W11 (MH 

npoCTOTbl ITOJIO)Kl1M, 'lTO 06MOTKl1 3 11 14 OlIHOBl1TKOBblC, T.e. W, 11 = 1 B11T. ). 

non 11eHCTBl1CM H.C. l11 wl1 Ha BbIXOllaX npeo6pa3oBaTeJieH HepaBHOBCCl1H 

aMne·pB11TKOB 6 11 16 ITOHBJIHIOTCH HanpH)KCHl1H paccornacoBaHl1H, KOTOpbie 

nocTynaJOT COOTBCTCTBCHHO Ha BXO.D; ycl1.[111TCJIH noCTOHHHOro TOKa 5 11 Ha HYJib -

HH.D;HKaTOp 8. 
non 11eticrn11eM HanpH)KeH11H paccornacoaaH11H, noCTyna10mero Ha Bxo.n; 

ycl1Jil1TCJIH ITOCTOHHHOro TOKa 5, Ha ero BbIXOllC ITOHBJIHCTCH TOK I K' KOTOpblH 

11epe3 KOMneHcau110HHYIO o6MOTKY 15 11 KOMMYTaTOp 7 IT01IB01Il1TCH·_K ceKUHHM 

KOMITCHCaUHOHHOH o6MOTKl1 4. npoTeKaH qepe3 BKJIJO'tCHHbie KOMMYTaTOpOM 7 
ceKUl111 KOMITeHcau110HHOH o6MOTKl1 4, TOK I K C031IaeT B npeo6pa3oBaTeJie 

HepaBHOBeCl1H 6 H.c. IK WK, HanpaBJICHHYJO HaBcTpetty H.c. 111 W11 • 06pa3UOBbIH 

KOMnapaTOp 2 BKJIIO'lCH B JaMKHYTYIO Cl1CTC_MY aBTOMaTl1'1CCKOro peryJI11poBaHl1H 

CJIC.D;HIUero T11na, 11eticrn11e KOTOpOH HanpaBJieHO Ha ITOlllICP)KattHe 6aJiaHca 

aMriepB11TKOB I H Wu 11 I KW K , 31ICCb 11 Bbl WC WK -<IHCJIO BKJIIO'tCHHbIX BHTKOB 

KOMITeHCaUHOHHOH o6MOTKl1 4. 
8 ycTaHOBl1BWCMCH pe)Kl1MC COCTOHHl1C yKa3aHHOro BblWC KOHTypa 

aBTOperyn11poBaHl1H onHCbIBaeTCH COOTHOWCHl1CM 

l 11 W11 - IK WK= i'1IW1 , 

rne i'1IW 
1 

- 11eticrny10mee paccornacoBaH11e B KOHType aBTOperyJI11poBaH11H B 

CTaTl1'1CCKOM pe)Kl1MC. 3HatteHHe TOKa I K paBHO 

IK = (l11 WH - i'1IW,)/W K. (I) 

. KaK y)Ke OTMC'laJIOCb Bb!WC, TOK I K npoTeKaeT TaK)KC no 

K~MITCHCaU110HHOH ofo.10TKC 15,' '111CJIO B11TKOB KOTOpOH paBHO w Kn. npu 3TOM 

B npeo6pa3oBaTCJIC HepaBHOBec1rn 16 C03llaCTCH H.C. I Kw Kn' HanpaBJieHHaH 

HaBCTpeqy H.C. l11 W11 ,(HanoMHHM, 'tTO H.C. l11 W11 co311aeTCH B npeo6pa3oBaTeJie 

16 HepaBHOBCCHH l13MCPl1TeJibHOH o6MOTKOH 14 C TOKOM I 11 ). Pe3yJibTl1py10waH 

H.c: (L IW), JJ,e11crny10maH Ha npeo6pa3oBaTeJib 16 HepaBHoBecnH paBHa 

L IW = I 11 W 11 - I KW Kn , 

11Jil1, C ytteTOM COOTHOWCHl1H (I) 

LIW_= I 11 W11 -(I 11 W11 -t1IW1)WKn/WK. (2) 
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C ITOMOlllblO KOMMyrarnpa 7 oneparnp MO)((eT BKJIIO'IHTb W KO BHTKOB 

KOMITeHcaUHOHHOH o6MOTKH 4, nptt'leM WKO = WKn. B 3TOM cnyqae Ha 

npeo6pa3oaaTeJib 16 HepaaHoaecm1 netlcrnyeT pe3yJihTHPYJOIUaH H.c. 

r IWo = L\IW. CooTBeTCTBeHHO, HYJib-HHIIHKaTOp naeT OTKJIOHeHtte M, 

BeJIH'IHHa KOTOporo nponopmmHaJibHa ~IW 1 , a 3HaK onpeneJIHeTCH 3HaKOM 

~IWI. 
PerneHtte 3aIIa'ltt noaepKtt KoMnaparnpa cocTOHT B naHHOM cnyqae a 

T04HOM onpeneJieHHH KOJIH'leCTBa BHTKOB w Kn ero KOMITeHCaUHOHHOH 06MOTKl1 

15. KaK BHIIHO H3 on11caHHH pa60Tbl npeIIJIO)((eHHOro ycTpOHCTBa, 3TO 

ycTpotlcrno rnKyJO B03MO)((HocTh npenocrna1rneT. llnH ee peantt:1autttt 

Heo6xon'ttM0 qittKcttpoaaTb cocToHtttte W Ko = W Kn , nocne 'lero 'IHCJieHHOe 

3Ha'leHtte W Ko C'IHTbIBaeTCH c opraHOB HHIIttKautt11 KOMMyrarnpa 7 H, TaKHM 

o6pa30M, KOJIH'leCTBO BlffKOB W Kn crnttoai-tTcH TO'IHO 113BeCTHhIM. 

OnHaKo, KaK cnenyeT H3 OITHCaHHH pa60Tbl ycTpotlcrna, npH WKO = WKn' 

HMeeTCH OTKJIOHeHtte. M HYJib-HHIIHKaTopa OT ero HyJieaoro ITOJIO)((eHHH. 

Han11'1He 3TOro OTKJIOHeHHH 3aTpyIIHHeT qJHKCaUHIO COCTOHHHH, nptt KOTOpOM 

w KO = w Kn • ]lJIH yaepeHHOH perncTpaUHH IIOCTtt)((eHHH COCTOHHHH w KO = w Kn 

Heo6XOIIHMO, 'IT06bi 3Ha'leHHe TOKa I 11 YIIOBJieTBOPHJIO YCJIOBHIO 

111 » ~IW1 • WKnH/W11 , (3) 

me w Kn H -HettMeHOBaHHOe 'IHCJIO, paBHOe HOMHHaJibHOMY KOJIH'leCTBY BHTKOB 

KOMneHCaUHOHHOH o6MOTKl1 14 noaepHeMoro KOMnaparnpa 15. Ycnoatte (3) 
HBJIHeTCH KpttTeptteM abl6opa aeJIH'IHHbl TOKa I 11 • 

flpouecc noaepKH ocyIUeCTBJIHeTCH CJieIIYJOIUHM o6pa30M (3IIeCb 

paccMaTpHaaJOTCH TOJlbKO pa60'IHe onepaUHH, C'IHTaeTCH, 'ITO ace 

nonroTOBHTeJibHbie onepaUHH BbIITOJIHeHbl paHee). KoMMyraTop 7 

ycTaHaBJmaaeTCH a TaKoe noJio)((eHtte, npH KOTopoM OTKJIOHeHHe HYJib -

HHIIHKaTOpa MHHHMaJibHO H paaHO M (nepaaH onepaUHH) .. flo 3JieMeHTaM 

HHIIHK.aUHH KOMMYfa'l;'Opa 7 perttCTpttpyeTCH 'IHCJIO aKJIJO'feHHblX attTKOB W KO 

06MOTKH 4. 3aTeM KOMMyraTOpOM 7 ITpOH3aOIIHTCH H.3MeHei111e KOJIH'leCTBa 

aKJIJO'leHHblX attTKOa o6MOTKH 4 Ha OIIHH BHTOK a CTOpOHY yMeHbllleHHH (BTOpaH 

onepaUHH). flptt 3TOM OTKJIOHeHtte HYJib-HHIIHKaTopa 8 COCTaBHT A I ' HanpttMep, 

a · o6JiaCTh oTpttUaTeJihHhIX 3Ha'leHtttl. flocne 3TOro KOMMyrarnpoM 7 

npott3aOIIHTCH H3MeHeHtte KOJIH'lecTBa BKJIJO'leHHblX attTKOa o6MOTKH 4. Ha OIIHH 

aHTOK a CTOpOHY yaeJIH'leHHH no cpaaHeHHIO C 3aperncTpHpoaaHHblM 3Ha'feHHeM 

WKO (TpeTbH onepaUHH). flptt 3TOM OTKJIOHeHtte HYJib-HHIIHKaTOpa cocrnaHT A2 
a o6nacTb noJIO)((ttTeJihHhIX 3Ha'leHHH, npH'leM jA 1j "'jA 21. OTMeTHM cneIIYJOIUee. 

EcJIH nptt ab16ope aeJIH'IHHbl TOKa I" ycnoatte . (3) 6bIJIO co6JIJOIIeHo, TO 

IA1I"' IA2I » IMI. 
EcJIH B KOHKpeTHOM cnyqae noaepKH ace npOHCXO,[IHT B TO'IHOM 

COOTaeTCTaHH, KaK a onttcaHHOM abillie npouecce noaepKtt, TO 

4 

\ 
f 

\ 
V 
t 

3aperncTpttpoaaHHoe nocne nepaotl onepautttt 3Ha'femre WKo coorneTcrnyeT 

COCTOHHHIO w KO = w Kn. 3TO 03Ha'faeT, 'ITO 'IHCJIO aHTKOa WKn TO'IHO 

onpeneneHo. 

Ha pttc.2 npttae,neHa 6JIOK-CXeMa aToporo aapttaHTil BbIITOJIHeHHH 

ycTpotlcrna. Y3Jibl H 3JieMeHTbl 1-4, 6, 7, 9-16 3Toro ycTpOHCTBa ·ITOJIHOCThlO 

COOTBeTCTBYJOT aHaJIOrtt'IHblM Y3JiaM . H 3JieMeHTaM nepaoro aapHaHTa 

abIITOJIHeHHH ycTpotlcTBa. 
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PHc.2. EnoK-cxeMa aToporo aapHaHTa BbIITOJIHeHHH ycTpottcTBa ,nm1 

onpe,neJieHH51 'fHCJia BHTKOa KOMITeHcauHOHHOH o6MOTKH a MarHHTHblX 

KOMnaparnpax ITOCT051HHOfO TOKa 

KpoMe rnro, aTopotl .aapttaHT ycTpotlcTBa co,nep)((HT: 17-o6MOTKY o6paTHOH 

CB513H o6pa3uoaoro KOMnaparnpa, 18-ycHJIHTeJib ITOCT051HHOro TOKa o6pa3UOBOfO 

KOMnaparnpa, HMeJOIUHH TOKOabIH abIXO,[I (IK1) H abIXO,[I HanpH)((eHH51 (U1)' 19-

YCHJIHTeJib ITOCTOHHHOro TOKa noaep51eMoro KOMnaparnpa, HMeJOIUHH TOKOabIH 

BhIXO,[I (IK2) H BblXO,[I HanpH)((eHH51 (U2)' 20-H3MepttTeJibHo-ycHJIHTeJibHbIH 

6JIOK, 2 l-H3MepttTeJib ITOCT051HHOf0 TOKa. 

flp11ae,neHHOe abIIIIe OITHCaHtte pa60Thl nepnoro aapttaHTa ycTpOHCTaa 

'laCTH'fHO npttMeHHMO H KO BTOPOMy aapttaHTY, KpoMe Toro YKa%eM, 'ITO BTOpotl 
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BapltaHT , yC'rpoikTBa CO,ll,ep)KHT TPII 3aMKHYThIX KOHTypa aBTOpery1rnpoBaHIIH 

CJJe)Ulll.(ero TIIna, CBH3aHHhIX Me)l(Jly cofioit . . 

IlepBhIH KOHTYP aBTOperyJJIIpoBaHIIH conep)KHT MarHIITHhlH KOMnapaTOp 2 
C II3MepIITeJJhHOH 3 II KOMileHCaUIIOHHOH 4 o6MOTKaMl1, ycIIJJl1TeJJh IlOCTOHHHOfO 

TOKa (YilT) 18, K TOKOBOMY BhIXOllY KOTOporo qepe3 KOMMYTaTOp 7 IlOllKJJIO'-leHhl 

ceKUIIII KOMileHCaUIIOHHOH o6MOTKII 4. C11rHaJJhHhlH BXOll YilT 18 IlOllKJJIO'-leH 

K BhJXOllY npeo6pa3oBaTeJJH HepaBHOBeCIIH aMnepB11TKOB 6. , 

Brnpoli: KOHTYP aBToperyJJIIpoBaHIIH conep)Kl1T noBepHeMhlH MarHl1THhlH 

KOMnaparnp 13 C II3MepIITeJJhHOH 14 II KOMneHcau110HHOH 15 06MOTKaM11, YilT 

19, K TOKOBOMY BhIXOllY KOTOporo IlOllKJIIO'-leHa KOMneHcau110HHaH o6MOTKa 15. 

CltfHaJJhHhJH BXOll YilT 19 IlOllKJJIO'-leH K BhIXOllY npeo6pa3oBaTeJJH 

HepaBHOBeCl1H aMnepBl1TKOB 16. _ 
M3MepIITeJJhHhJe o6MOTKII 3 II 14, coen11HeHHhie nocJJellOBaTeJJhHO, 

IlOJlKJIIO'-leHhl K BhlXOllY peryJJ11pyeMoro 11CTO'-IHl1Ka IlOCTOHHHOro TOKa 1. 

HanpH)KeHIIe U I Ha BhIXOJle YilT 18 (BhIXOll HanpH)KeH11H) CBH3aHO C 

BhIXOllHhIM TOKOM IK, 3TOro YilT cooTHOIIIeH11eM· U, = K,IK,, rne K 1 -

K03q>qmuIIeHT npeo6pa3oBaHIIH TOKa B HanpH)KeH11e. AHaJJOfl1'-IHOe 

COOTHOIIIeHIIe CBH3hJBaeT BhIXOllHOe HanpH)KeH11e U 2 II BhlXOllHOH TOK IK2 

YilT 19: U 2 =- K 2 I K2 , rne K 2 - K03q>q>11u11eHT npeo6pa3oBaHIIH TO Ka B 

HanpH)KeH11e. 
TpeTIIH KOHTYP aBrnperyJJ11poBaHIIH conep)K11T 113Mep11TeJJhHO-

ycIIJJIITeJJhHhlH 6JJOK 20, ofiMOTKY o6paTHOH CBH311 17' IlOCJJellOBaTeJJhHO C 

KOTOpOH BKJIIO'-leH II3MepIITeJJh TOKa 21. Cl1rHaJihHhie BXOJlhl fiJJOKa 20 

IlO,!J,KJIIO'-leHhl COOTBeTCTBeHHO K BhJXOllaM nepBoro 11 BTOporo KOHTypoB 

aarnperyJJIIpOBaHl1H (cooTBeTCTBeHHO Bh!XOllhl HaITpH)KeHIIH YilT 18 II YilT 19). 

IlpII 3TOM BhlXOJlHOe HaITpH)KeH11e BTOporo KOHTypa aBTOperyJJ11poBaH11H 

HBJJHeTCH 3a,IJ,aIOII.(IIM B03,IJ,ettcTBl1eM. 

B YCTaHOBIIBIIIeMCH pe.)l(J1Me COCTOHHl1e nepBoro KOHrypa 

aBTOperyJJIIpOBaHIIH OITIIChIBaeTCH COOTHOIIIeHIIeM 

l11 w11, - IK, WK, - Ioc Woe =MW,; (4) 

w 111 - '-111CJJO B11TKOB 113Mep11TeJJhHOH o6MOTKII 3, w Kl - '-111CJJO BKJJIO'-leHHhlX 

B11TKOB KOMileHcaUIIOHHOH o6MOTKl1 4, w oc - '-111CJIO B11TKOB o6MOTKl1 o6paTHOH 

cBH311 17, I 11 - 11cnhITaTeJJhHhIH TOK, I K 1 - BhIXOllHOH TOK YilT 18 

(KoMneHCMpyIOII.(IIH TOK), J QC - ·Bh!XOJlHOH TOK M3MepIITeJJhHO-yCMJJl1TeJJhHOf0 

6JJoKa 20 (TOK o6paTHOH cBH311), d IW 1 - 11,eli:cTByromee paccornacoBaH11e B 

nepBOM KOHTYPe aBTOperyJJ11poBaHl1H B CTaTl1'-leCKOM pe)Kl1Me. 

AHaJJOfl1'-IHO llJIH BTOporo KOHrypa aBToperyJJ11poBaHMH MO)KHO 3aITIICaTh 

l11W1111-IK2WKn=MW2, (5) 

me W 1111 11 W Kn - '-111CJJO BMTKOB COOTBeTCTBeHHO 113MepIITeJJhHOH 14 11 

KOMileHcau110HHOH . 15 o6MOTOK ITOBepHeMoro - KOMnapaTopa, -f 11 

11cni.naTeJJhHhIH TOK, I Ki ~ BhIXOJlHOH TOK YTIT 19 (K0Mnelic11pyrom11i1 TOK B 
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o6MOTKe 15 noBepHeMoro KOMnaparnpa), d IW 2 neiicTByromee 

paccornacoBaH11e BO BTOPOM KOHrype aBTOperyJJ11poBaHl1H B CTaTl1'-leCKOM 

pe)K11Me. 

.llei1cTB11e TpeThero KOHrypa aBTOperyJJ11poBaHIIH HanpaBJJeHO Ha 

IT01lllep)KaH11e paaeHCTBa HanpH)KeHl1H U I II U 2 

U, - U2 = dl!, (6) 

me d U - newcrnyromee crnT1111ecKoe paccornacoBaH11e B TpeTheM KOHType 

aBTOpery1rnpoBaHl1H. 

J,fa COOTHOWeH11H (6) C yqeTOM COOTHOWeH11H 

npellCTaBl1B OTHOCl1TeJJhHhie norpeWHOCTl1 nepsoro. 

KOHTypos aBToperyJJ11poBaHl1H KaK 

(4), (5). a TaK)Ke 

BTOporo 11 TpeTbero 

o 1 = dlW,/1 11 , o 2 = dlW2/l 11 , o 3 = dU/U 2 , 

ITOJJY'll1M 

loc = 111(1-K2. WK, -o, +02 K2. WK, --03 K2 .>'\i). 
K1 _ WKn K, WKn K, WKn 

(7) 

Ilp11 Bhmone cooTHoweHl1H (7) y'ITeHo, '!To U, = K,IK" U 2 = K 2IK2 • 

KpoMe Toro, 3llech Y'!TeHo TaK)Ke, '!TO Ha npaKTl1Ke ueJJecoo6pa3Ho 11MeTh 

o6MOTKl1 w 111, w l1ll II w QC OJlHOBl1TKOBhIM11 (T.e .. w HI =W 1111 =W oc = I B11TOK). 

UeJJecoo6pa3HO TaK)Ke 11MeTh Olll1H3KOBhle K03cpcp11u11eHThl npeo6pa30B3Hl1H 

TOKa B HailpH)KeH11e B nepBOM 11 BTOpOM KOHrypax aBTOpery1rnpoBaHl1H. Ha 

npaKTIIKe yKa3aHHhle K03cpcp11u11eHThl fiYllYT OTJll1l(aThCH OT )KeJiaeMoro 

HOMl1HaJJhHOfO 3Ha'!eHl1H K H , '!TO MO)KHO npellCTaBl1Th B B11lle 

K, = KH{I ± OK1), K2 = KH{I ± OK2), 

me O Kl 11 0 K2 - OTHOCl1TeJihHhle norpeWHOCTl1 K03cpcp11UHeHTOB 

npeo6pa30B3H11H TOKa B HanpH)KeH11e COOTBeTcTBeHHO llJIH nepsoro H BTOporo 

KoHrypos aBToperyJIIIpoBaH11H. C y'leTOM MaJJocrn BeJil1'111H oK, 11 oK 2 , a TaK)Ke 

np11HIIMaH BO BHl1MaHIIe, '-ITO W Kl =W Kn, Bhlpa)KeHIIe (7) npencTaB11M B Bl1lle 

10 c = 111 {1 - WK 1/WKn) ± l 11 {0K, + oK 2 + 0 1 + 0 2 + o 3). (8) 

3nech yqeT '13CTHhlX norpeWHOCTeH npo113seneH B COOTBeTCTBl111 C KOHUCITUl!CH 

M3KCIIMaJJhHO B03MO)KHOH BeJll1'111Hh[ CYMMapHOH norpeWHOCTl1. 

1113 COOTHOWeHIIH (8) JJefKO ITOJIY'-111Th cseneHHH, HC06XOlll1MhIC llJIH 

npol13B0llCTBa 113MepeHl1H KOJIII'lecTBa · Bl1TKOB KOMITeHcau110HHOH o6MOTKII 

ITOBepHeMoro KOMnapaTopa nocpellCTBOM cpaBHeH11H nosepHCMOH 

KOMileHC3U110HHOH o6MOTKII C KOMITeHcau110HHOH o6MOTKOH 06pa3uosoro 

KOMITaparnpa, 'IIICJJO BKJIIO'leHHhlX , Bl1TKOB KOTOpoH peryJ111pyeTCH 11 TO'-IHO 
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113BeCTHO B Ka)KllOM CJI)"lae. TTp11 3TOM O paBeHCTBe (11Jil1 HepaBeHcTBe) 1-mcJia 

B11TKOB cpaBHl1BaeMblX o6MOTOK cylUIT O 'neJil1'-mHe TO Ka .I ac. 
8 m1eaJibHOM CJI)"lae (np11 paBeHCTBe HYJIIO ncex 'laCTHblX norpeWHOCTeH 

8Kl•8 K2•···•83) B MOMeHT llOCTmKeHl1SI WKl=WKn TOK lac CTaHOBl1TCSI paBHblM 
HYJIIO. 8 peaJibHblX ycJIOBl1SIX 3Ha'leH11e TOKa np11 3TOM ycJIOBl111 onpeaeJISieTCSI 

COOTHOwem1eM 

lac= ±IH(oKI +8K2 +81 +82 +83)= ±IHili;. (9) 

TTp11 W Kl* W Kn, KOflla W KI -W Kn =±tc.W 

ltc.WI 
lac = IH W ± IHI Ii;. (IO) 

Kn 

113 OTTb[Ta pa6oTbl C MarHHTHblMll KOMnapaTopaM11 113BeCTHO, 'ITO np11 

I 
11 

=IO+ I 00A nopSillOK 3Ha'lett11i1 8 1 tt 8 1 cocrnBJISieT I 0-4 + I o-s . qTo KacaeTcSI 

8 Kl 11 8 Kl, TO np11 HCTT0Jlb30BaHHH npell03110HHblX pe311CTOPOB B KalJecTBe 

npeo6pa3oBaTeJiei1: TOKa B ttanpmKetttte 11x nopSiaoK 6yaeT onpeaeJISITbCSI 
norpeWHOCTblO HCTTOJibJYeMblX pe3ttCTOpOB. EcJitt optteHTl1POBaTbCSI Ha 

11CTTOJlb30BaHl1e JlOCTYTTHblX pe311CTOPOB C norpeWHOCTblO nopMKa 10-4' TO 

nopSillOK 3Ha'leHHH 8 Kl tt 8 Kl, 6yaeT COCTaBJISITb TaIOKe 10-4. TTopSillOK 

BeJitt'lllHbl 8 3 3aB11CllT OT YPOBHSI HanpSI)[(eHHH u I Ii u 2 . TTptt 3Ha'leHHH, 3THX 

ttanpSI)[(eHl1H nopSillKa HeCKOJibKl1X BOJibT Ii np11 HCTTOJlb30BaHttll B 
113Mep11TeJibHO-ycttJil1TeJibHOM 6JioKe 20 onepau110HHbJX yc11J111TeJieH C MaJiblM 
TeMnepaTypHblM apettq>OM HYJISI nerKO llOCTll'lb 3Ha'leHttH 03 nopSil!Ka 

10-4 + 10-s. 
Bo3bMeM llJISI oueHKtt I 8; = 5 • 10-4 , W rn = 1000 BHTKOB 11 I 11 = I 0A. Toma 

113 COOTHOWeHl1SI (I 0) np11 le, W=0 (nYTeM 113MetteHl1SI w Kl JIOCTl1rHYTO YCJIOBl1e 

WKl=WK2)-
Iac=±I0A · 5 -10-4 = ±0,SMA 

np11 Jtc.WI ~I 
lac = 10 -103 MA/1000 ± 0,5MA = (10 ± 0,5)MA. 

'.:ha oueHKa noKa3bJBaeT, 'ITO BbJTTOJIHett11e HJll1 HeBbJTTOJIHett11e ycJIOBHSI 
W Kl =W rn MO)[(eT perncTPttponaTbCSI no BeJitt'lttHe TOKa I ac, 11Hll11UHPYeMoro 

H3MepttTeJieM TOKa 21. 
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