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DC Transdu·cer with Magnetic Comparison 

A direct-current transducer (OCT). with magnetic comparison of directcutTents 
is discus~ed. It c~mprises a magnetomotive force (-m.f.) disequilibrium sensor, a DC 
control, a reference resistor, and a inagn~tic ci(cuit 'satui-atuin detector. Th'e· OCT is. 
a closed-loop.servoatype autoll}atic control system. Its m.f. disequilib~iuni sensor is_ 
based on.detecting the magnetizatio~ 1-=urrent a\ymmetrrand operates in a' mt)de 
with the optimum excitationjevel.· · · · · · -

The circuit diagrams· o( the main DCT units, tht:. design of. the magnetic 
modulation unit, and the results of. the prototype OCT tests are give1{ . ;' ' . , - ~ ' ," 
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H3M8PHT8nbHbrn npeo6pa3OBaTenb nOCTOHHHOro TOKa (H□□T), B 

KOTOpoM OCYlll8CTBnH8TCH npeo6pa3OBaHHe H3M8pHeMoro TOKa 

a,Q8KBaTHO8 8MY HanpHll:eHHe u, Heo6XOAHMb!M 

nOCTOHHHoro 

I B 

Y3nOM 

TOKa H3M8PHTenbHOA HnH CTa6MH3aUHOHHOA CHCT8Mhl: 

6onbWOA CHnY. lliHpoKoe pacnpoCTpaH8HH8 nonyqHnH H□□T C MarHHTHb!M 

cpaBH8HH8M noCTOHHHblX TOKOB. HecKOnbKO :sapHaHTOB TaKHX 

O6cyJK.Qa10TCH B pa6oTe (1). 

H□□T 

□peAnoxeHHbrn B HaCTO5IIJ1eA pa6oTe :sapHaHT H□□T C MarHHTHb!M 

CPaBH8HH8M noCTOHHHblX TOKOB, ynpo~eHHaH 

noKa3aHa Ha PHC.1, COA8PXHT TOPQHAanbHYe MarHHTOnposo~ 

KoToporo 

Tl H· T2 

(pa6oqHe MarHHTonpoBO~). MarHHTHbrn 3KpaH T3, O6MOTKH BO36Yl!,QeH~H 

Wl H W2, H3M0PHT0nbHYJO o6MOTKY w, KOMneHCaUHOHHYJO O6MOTKY Wk, 

a TaKJEe 6noK B036YJK.Q8HHH H A0T0KTHPQBaHHH 

HaMarHHqHBaJO~ero TOKa Mar~HTOnpoBOAOB 1. Bee 

COBOKynHOCTH o6pa3YJOT CO6CTB8HHO npeo6pa3OBaTenb 

3TH 

aCHMM0TPJ.IH 

B 

HepaBHOB0CHH 

HaMarHHqHBaJO~HX CHn (H.C.) nOCTOHHHblX TOKOB. KpoMe Toro, H□□T 

COA8PXHT perynHTOP noCTOHHHoro TOKa 2, 3TanoHHbrn pe3HCTOP 3 H 

A8T0KTOP HaCblIU8HHH MarHHTOnpoBOAOB 4. 

H□□T npeACTaBnHeT co6oA 3aMKHYTYJO CHCT0MY aBTOMaTHqecKoro 

perynHpoBaHHH cneA5IIJ1ero THna. lleACTBH0 KOHTypa aBToperynHpoBaHHH 

HanpaaneHo Ha noMepxaHHe 6anaHca H.c. 

A8ACTBYJO~HX Ha MarHHTonposo~ npeo6pa3OBaT0nH 

BblXOAHb!M HanpHJl:8HH8M H□□T HBnHeTCH na,QeHHe 

nocTOHHHb!X 

HepaBHOBeCHH 

aanpHll:eHHH 

TOKOB, 

H.C .. 

U Ha 

3TanoHHOM P03HCTOpe 3, CO3AaBaeMO0 TOKOM KOMneHCaUHH Ik, senHqHHa 

TOKa Ik, B CBOD oqepeAb, onpeAenHeTCH B YCTaHOBHB1110MCH P0XHMe 

senHqHHOA H3M8PH8MOro TOK I. TaKHM o6pa3OM, H3M0PH0Mbrn TOK I 
onpeAenHeTCH KaK I= KU,rAe K -nOCTOHHHaH H□□T, K = Nk/NR, Nk H N 
- qHcno BHTKOB KOMneHCaUHOHHOA Wk H H3M0PHT0nbHOA W 06MOTOK 

COOTB8TCTB8HHO, R - HOMHHam,Hoe 3Ha'i0HH0 conpoTHBn0HHH 3TanoHHoro 

P03HCTopa 3. 

B paccMaTpH:saeMOM H□□T Hcnonb3Y0TCH npeo6pa3O:saTenb 

H8PaBHOB8CHH H.C. (aMnep-BHTKOB), B OCHOBY KOToporo nonoxeHO 

A8T0KTHpQBaHH0 acHMMeTPHH 

peanH3OBaH pexHM pa6oTY 

HaMarHHqHsaio~ero TOKa (2). 

H0PaBHOB0CHH H.C. C 

onTHManbHb!M YPOBHeM B036Yl!.QeHHH B oTnHGH0 OT onHC8HHblX B (2-12] 

ycTpoAcTB, B KOTOPblX HCnOnb3Y0TCH P0EHM pa6oru C BYCOKHM ypoBH8M 

BO36YJK.Q8HHH. 

PaCCMOTPHM npeo6pa3O:saTenH 

H8paBHOB0CHH H.c., B OCHOBY KOTOporo nonoxeao A0T0KTHpo:saHHe 

aCHMM0TPHH HaMarHHGH~ero TOKa. Ha TOPQHAanbHYe pa6oGH0 

MarHHTonposo~ Tl H T2 A0ACTB}'12! B npoTHBOnonOEHblX HanpaaneHHHX 
r ---· 
i Hayquo-TeXHHI.Jecitas;: 

I 6u6nuoTeKa J 

_ OHffH ., _ _j 
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PHc.2. Bb!XOAHaH CTaTHqecKaH xapaKTepHCTHKa 

HepaBHOBeCHH H.C. Ud=f(F) 
npeo6pa3oBaTenH 

PHc.3. KOHCTPYKTHBHaH CXeMa MarHHTOMOAYnHUHOHHOro Y3na 

.,2, , 

f:':t 
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H.C. IN H IkNk, C03AaBaeMhle no.onexawHMH' cpaBHeHHID nOCTOHHHblMH 

TOKaMH I H Ik. Ha 06MOTKH B036YJC,QeHHH Wl H W2, HMeIDWHeCH Ha 3THX 

MarHHTOnpoBOAaX, noAaeTCH nepeMeHHOe Hanp~eHHe B036YJC,QeHHH. OpH 

OTCYTCTBHH noilMarHHqHBaHHH • pa6oqHx MarHHTO□PQBOAOB noneM 

nOCTOHHHoro TOKa (T.e. B pexHMe paBHOBeCHH H.C.) npoTeKaJOWHH no 

uenH 06MOTOK B036Yl\JleHHH HaMafHHqHBaIDWHH TOK O□HCb!BaeTCH $YHKUHeH 

BpeMeHH, 3epKaJlbHO-CHMMeTpHqHoH OTHQCHTenbHO OCH a6CUHCC (OCH 

BPeMeHH t). OPH noAMarHHqHBaHHH pa6oqHx MarHHTOnpoBOAOB noneM 

nocTOHHHoro TOKa (T.e. nPH HepaBHOBeCHH H.C.) YKa3aHHaH CHMMeTPHH 

HaMarHHqHBaIDwero TOKa HapyruaeTCH. 

npeo6pa30BaHHH HaMarHHqHBaJOWero TOKa 

HaMarHHqHBaIDwero TOKa) Bbl,QenHeTCH 

OYTeM COOTBeTCTBYIDwero 

(AeTeKTHpQBaHHH aCHMMeTpHH 

□OCTOHHHOe HanpHxeHHe, 

BenHqHHa H 3HaK KOToporo B pa6oqeH 30He COOTBeTCTBYJOT BenHqHHe H 

3HaKY HepaBHOBeCHH (pa36anaHca) H.C. □OCTOHHHb!X TOKOB. 3TO 

Hanp~eHHe H HBJmeTCH Bb!XOAHblM cHrHaJIOM npeo6pa3oBaTenH 

HePaBHOBeCHH H.C. 

OPH pa6oTe npeo6pa30BaTenH HepaBHOBeCHH H.c. B peXMMe C 

O□TMManbHblM YPOBHeM B036YJC,QeHHH pa6oqeH 30HOH ero BWtOAHOH 

CTaTMqecKOH xapaKTepMCTMKH HBJJHeTCH OTHOCMTenbHO Y3KMH ee yqacTOK 

OT -Fm AO +Fm (CM. PMC.2). Bb!XOAHaH CTaTM9eCKaH xapaKTePMCTMKa 

npeo6pa3oBaTenH HepaBHOBeCMH H.c. npeACTaBnHeT C06oH 3BBHCMMOCTb 

Ud=f(F), rAe Ud - BblXOAHOe Hanp~eHHe npeo6pa30BaTenH HepaBHOBeCHH 

H.c.,F-pa36anaHC H.C. nocTOHHHb!X TOKOB, AnH HOITT PHC.l F=IN-IkNk. 

B npouecce pa6oTU pa36anaHc H.c. AonxeH 6b!Th MeHhwe IFml. B 

npOTMBHOM cnyqae HOPMaJJhHaH pa6oTa HOOT HapywaeTCH, npoHCXOAHT 

HaCblllleHHe pa609HX MarHHTOnPOBOAOB. Ha Bb!XOAe AeTeKTopa HaCbllll9HHH 

MarHHTO□POBOAOB 4 □OHBnHeTCH Hanp~eHHe Us, DOA AeHCTBHeM KOToporo 

TOK KOM□eHcauHH Ik, Bb!Pa6aTb!BaeMUH perynHTOPClM 2, OTHOCHTenbHO 

MeMeHHO H3MeHHeTCH OT - !km AO +!km. OPH 3TOM o6ecneqHsaeTCH BBOA 

npeo6pa3oBaTenH HepaBHOBeCMH H.C. B pa6oqYID 30HY, ecnH 

IIkmNkl>IImNI, rAe Im - MaKCMManhHOe 3Ha9eHHe H3MepHeMoro ToKa. 

MarHHTO□POBO,llbl M 06MOTKH, BXOAHWHe B HOITT, 06pa3YJOT B C6ope 

TaK Ha3bIBaeMUH MarHHTOMOAYnHUHOHHb111 y3en (MMY). ITpH MaKeTHPOBaHHH . ,,..,.• 
o6cy;«,QaeMoro·HnnT &m MC□Onh30BaH MMY npocTeHllleH KOHCTPYKUHH. Ero 

KOHCTPYKTHBHaH cxeMa nPeACTaB.neHa Ha PHC.3. 3A9Cb 1 H 2 

COOTBeTCTBeHHO TOpoHAanbHUe MarHMTO□PQBO)lbl Tl M T2: 3 H 4 

COOTBeTCTBeHHO o6MOTKH B036Y,Z,lleHHH Wl H W2; 5 MarHHTO□PQBOA, 

ycnOBHO Ha3usaeMbll1 MarHHTHb!M 3KPaHOM T3; 6 - KOM□eHcaUMOHHaH 

06MOTKa Wk; 7 - H3MePMTenbHaH o6MOTKa w. H3M0PHT0nbHaH 06MOTKa 7 

Bu□OnHeHa B BHAe OAHOrO □PoXO,llHOro BMTKa KBaApaTHoro ceqeHHH c-100 

MM
2 ). Gepe3 MaCCMBHbll1 MarHHTO□pQBOA 5 (MarHHTHl:.rn 3KpaH) 
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PHC.4. ITpHHUH□HanbHBfl cxeMa y3n0B, BX0.QfllllHX B 6JI0K B036YJK,Q8HHfl H . ' ,QeTeKTHP0BBHHfl aCHMMeTpHH HaMarHHqHBBIDIIIHX T0K0B: a - Y3en 

B036Y~.Q8HHfl, 6 - y3en .QeTeKTHP0BBHHfl 

Us 

~II 

Cl 

PHC.5. ITpHHUH□HanbHBfl cxeMa ,QeTeKT0pa HBChlll!8HHfl MarHHT0□PQB0,Q0B 

HITITT 

4 

~ 
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0CY!I18CTBnfl8TCfl npHMafl MarHHTHafl (TpaHc¢oPMBT0pHaH) CBfl3b M8llt,QY 

06M0TKBMH H3M8PHTenbH0A W H K0M□8HCBUH0HH0A Wk. ITpH onpe,1:1eneHHblX 

ycn0BHflX □PQHCX0,QHT TpaHc¢oPMaQHfl (npaKTHqecKH 6e3 HCKaJK9HHA) 

nepeMeHH0A C0CTaBn=111eA H3MepReMoro T0Ka B uenb K0M□eHcauH0HH0H 

06M0TKH, 6Jiaro,1:1apR qeMy HITITT HM99T WHPQKYIO aonocy aponycKaHHR. 

ITpHse,QeM 0CH0BHUe K0HCTPYKTHBHUe ,QaHHUe MMY. Pa3M9PU 

MarHHT0□PQB0,Q0B nH = 83 MM, JlB = 75MM, BUC0Ta - 10 MM,AnR Tl H T2, 

nH = 85MM, JlB = 75 MM, BUC0Ta 40 MM AnR T3. MarHMT0□PQB0.QU 

BNn0nHeHU H3 neHT0qHoro BM0P<llHoro J111:ene3a MaPKH. 71KHCP (BHTUe, 

K0nbU9B0H cjJopMU), T0nlllHHa neHTU ~o,03 MM. KalK,tll,lH MarHHT0aPQBO.Q 

3aKnroqeH B 3BIIIHTHllA KBPKBC H3 anaCTMaccu. 06MOTKH B036Y%.Q9HHR Wl H 

W2 C0.Q9Plill:BT no 1000 BHTK0B apoB0.Qa □9B-2 .QHBM9TPQM 0,45 MM, 

K0MaeHcaQH0HHaR 06M0TKa Wk C0.Q9Plill:MT 1000 BHTK0B aPQB0.Qa □9B-2 

.QHaMeTpoM 0,81 MM. 

Ha PMC.4 npe.QCTaBJleHU npHHUM□ManbHUe cxeMU y3n0B 6noKa 

B036YJK.Q9HMR M .Q9T9KTMpoBaHMR acHMM9TPHM HBMarHHqHBBID111ero T0Ka 1 

CM:PMC.1): CXeMa a 

.QeTeKTHPDBBHMR. Y3en 

y3en B036Y%.QeHMR, M cxeMa 6 

B036YJt.QeHMR □pe.QCTaBJlR9T 

Y3en 

co6oA 

K0M□eHCBUM0HHuA CTa6HnH3aTop nepeMeHH0ro Ha□PRlill:9HMR 

(cTa6HnM3MPY9TCR cpe.QHee 3HaqeH1-1e 3a 0,5 nepMo.Qa nepeMeHHoro 

HanpRllll:eHMR). CTa6HnH3aT0P C0.Q9Plill:MT cHnoBOA TpaHccpopMaT0P T C 

nepBHqaoA I, BT0pMqHoA II H M3M9PMT9nbH0A III 06M0TKaMH. □epeMeHH0e 

HanpRJlll:eHMe 36 B, 50 ru aocTynaeT Ha aepBHqHYIO 06M0TKY I TpaHCcjJop

MaTopa T qepe3 nocne.QoBaTenbHuA perynRT0P aepeMeaaoro aanpRlill:eHMR, 

C0.Q9Plill:BIIIHA .QH0.QHNA M0CT vn2-vn5 M TpaH3MCTOP VT2. BblX0.QH0e 

CTa6HnM3MP0BaHH09 nepeMSHH0e aanpRllll:eHMe 3-5 B, 50 ru CHMMaeTCR C 

06M0TKH I!. 

YapaBJlflIDIIIMA BX0.Q perynHTopa aepeMeHH0ro HanpRllll:eHHH (6a3a VT2) 

a0.QKnroqea K BblX0.QH0MY KaCKa.QY (3MMTT9PHllA 00BT0PMTenb VTl) 

H3M9PHTenbH0-YCHnHTenbH0ro KaHana CTa6MnM3aTopa. H3M9PMTenbH0-

ycunH·TenbHuA KaHan C0.Q9Plill:HT H3M9PHTenbHYIO 06M0TKY I I I , .QH0,QHuA 

M0CT0B0A BNDPflMMTenb Vn7-Vnl0, crnalill:HBaID!l1MA · c;t)HnbTP Rl4C3, 

napaMeTpHqecKHA CTa6HnH3aTop onopaoro HanpRllll:eHHR (Vn6, R6) M CX9MY 

cpaBH9HMH, BNO0nHeHHYIO Ha onepauM0HH0M ycMnMTene ,llA. □0,QCTpoeqauA 

P83HCT0P Rll cnyxMT 

CTa6MnM3aTopa. 

MR perynHPQBKH BblX0.QH0ro HanpRllll:eHHR 

Y3en ,Q9T9KTHpoBaHHH C0.Q9Plill:HT H3M9PHTenbHNe P83HCT0PU R4 H R5, 

qeTHpe □HK0BblX ,Q9T9KT0pa (VnlCl, Vn2C2, V~3C4 H Vn4C3), 

pe3HCTHBHMe BMqHTaTenHHBDPRlill:9HHA (Rl, R2, R3 H R6, R7, R8), 

BMqHTaIDI11HH YCHnHTenb ,llA. qYBCTBHTenbH0CTb npeo6pa30BaTenH H.C., 

BU□0nHeHH0ro Ha 0CH0Be 00HCaHHblX 3,Q9Cb Y3n0B B036Y%.Q9HHH H 
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A9T9KTH?OBaHHR,a TaKJKe paCCMOTP9HHOro Bi,mJe MMY,COCTaBJIReT -1,5B/A. 

OpHHUHnHanbHafl cxeMa A9T9KTopa HaCbllll9HHfl MarHHTOO?OBOAOB 4 

noKa3aHa Ha PHC.5. AeTeKTOP 4 COASPXHT 

VA3 H VA4, pe3HCTOP RB H KOHASHCaTop 

TPaH3HCTOpe VTl C 3neKTpoMarHHTHblM 

nonyapoBOAHHKOB~e 

C3, noporoByio 

pene KVl B 

BSHTHnH 

cxeMy Ha 

KaqeCTBe 

HcnonHHTenbHOro YCTPQHCTBa, reHepaTOp nepeMeHHOro HanpmteHHfl 

npHMoyi;-onbHOH ¢op~ (MeaHAP)' B~OnHeHH~ Ha MHKpocxeMax Ml H 

M2, 9aCTOTa reHepaTopa OOPHAKa 0,1 ru. Ha MHKPDCXeMe Ml B~OnHeH 

3aAalO~HH reHepaTOP, B~6aT~~HH OAHOnonRPH~e HMnynbC~ 

npHMoyronbHOH ¢op~. BblXOAHOH KaCKaA reHepaTopa nepeMeHHOro 

HanpmteHHfl apHMoyronbHOH ¢oPMbt B~OnHeH Ha M2. 

Ha aHOA~ nonyapoBOAHHKOBblX B9HTHn9H VA3 H VA4 OOAalOTCfl 

HanpflXSHHfl Ul H U2 C pe3HCTOPDB R4 H R5 ysna A9T9KTHpoBaHHfl 

(PHC.46). OpH HaCbllll9HHH MarHHTonpoBOAOB HOOT nocTOflHHOe HanpmteHHe 

Ha KOHASHCaTope C3 P93KO YBSnW,iHBaeTCfl, qTQ CTPHBOAHT K 

cpa6aT~aHHID noporoBOH cxe~ H 3~KaHHID KOHTaKTa K pene KVl. 

AeTeKTOP HaCbllll9HHfl MarHHTOnpoBOAOB pa6oTaeT BO B3aHMOA9HCTBHH C 

perynRTOPOM aOCTOflHHOro TOKa 2. COBMSCTHOe ASHCTBHe 3THX y3noB 

6YA9T paCCMOTP9HO HHXe. 

OPHHUHnHanoHafl cxeMa perynRTopa aOCTOflHHOrO TOKa 2 

npeACTaBJieHa Ha PHC.6. OH COASPXHT OKOHeqHbrn YCHnHTenb TOKa Ha 

TPaH3HCTOpax VTl - VT4 H YCHnHTSnb HaapmteHHfl, =onHeHH~ Ha 

onepaQHOHHOM YCHnHTene AA- K BblXOAY perynRTOpa nocTOflHHOro TOKa 

CTOAKnroqeH~ aocneAOBaTenbHO C09AHH9HH~e KOMneHCaUHOHHafl_ o6MOTKa Wk 

H 3TanOHH~ pe3HCTOP 3. Ha H9HHB9PTHP~H BXOA M qepes uenH 

KOPPSKQHH Rl, R2, C2 (nepB~ BXOA perynRTOpa 2) noAaSTCfl 

HanpmteHHe Ud (BblXOAHOe HanpmteHHe apeo6pa30BaTenfl H9PaBHOB9CHfl 

H.C.). TaKHM 06Pa30M s=KaeTCfl KOHTYP aBToperynMpoBaHHfl H nro6~e 

H3M9H9HHfl H3M9Pfl9MOro TOKa I OTCneXHBa.IDTCfl BblXOAHblM HanpmteHHeM u. 
K HHB9PTHPYI0~9MY BXOAY M KPOM9 3neMeHTOB uenH OTPHQaTenbHOH 

o6paTHOH CBfl3H (R5,R6 H C3) OOAKnroqeH~ pe3HCTOP R4 H KOHASHCaTop 

Cl. ToqKa C09AHH9HHfl R4 H Cl RBnfleTCfl BTO~ BXOAOM perynRTOpa 2. 

□pH HOpManbHOH pa6oTe HOOT BTOPDH BXOA perynRTOpa 2 OTKnroqeH M He 

OKas~aeT BnHRHHfl Ha pa6oTY HOOT. HaPYID9HHe HOPManbHOH pa6oT~ HOOT 

CTPHBOAHT K HaCbllll9HMID MarHHTOapoBOAOB apeo6pa30BaTenR H9PaBHOB9CTHfl 

H.C. AeTeKTOP HaCbllll9HHfl MarHHTOapoBOAOB 4 pearHpyeT Ha 3TO 

HaCbllll9HHe H B pe3ynbTaTe ero peaKUHH npoHCXOAHT, KaK OTMeqanocb 

Bi,mJe, 3~KaHHe KOHTaKTa K pene KVl. OpH 3TOM q9pe3 OTHOCHTenbHO 

B~COKOOMH~ P93HCTOP R9 (CM.PHC.5) KOHASHCaTop Cl OOAKnroqaeTCfl K 

BblXOAY reHepaTopa AByxnonRpHoro aepeMeHHoro HaapmteHHR. Ha 

KOHASHCaTope Cl ¢oPMHPY9TCfl AByxnonRPHOe aHnoo6pa3HOe HanpmteHHe 
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Us, KOTOpoe qepe3 pe3HCTOP R4 noAaeTCfl Ha HHBepTHPYJOWHA BXOA ,!J.A. 

ilOA AeAcTBHeM HanpfIJll:eHHfl Us, KaK o6~flCHflnOCb 

aBTOMaTHqecKHA BBOA npeo6pa30BaTenfl HepaBHOBeCHfl 

30HY- nocne BBOAa KOHTaKT K pa3MblKaeTCfl H HnnT 

nepeXOAHT B HOpManbHb!A pa6oqHA peJKHM. 

BblIJJe, npoHCXOAHT 

H.C. B. pa6oqYJ() 
f' ,, . 

H3 P9lKHMa ... ,BBOAa . 

0AHHM H3 OCHOBHblX napaMeTpoB flBnfl9TCfl AP9A¢ HYnfl HnnT. Ha 

PHC.7 npHBeAeHa 3KCn9PHM9HTanbHO nonyqeHHafl 3aBHCHMOCTb U = f(t) 

npH OTCYTCTBHH H3M9Pfl9Moro TOKa ( I=O). C: ilpHB9A9HHafl KPHBafl 

npeAC~aBnfleT no c~eCTBY BpeMeHHOH AP9A¢ HYnH H□nT, TaK KaK B 

TeqeHHe BpeMeHH 3anHCH B03A9HCTBHe A9CTa6HnH3HPYJOWH,S,¢aKTOP0B 

H9C~eCTB9HHblM (TeMnepaTypa OKpyiKaIDW9H CP9Ah! H3~9H~aqb Ha 

HanpflJKeHHe CHnOBOA ceTH COCTaBnflnO nopflAKa 3%) . ,[\peA¢'\1ynfl B 

ycnOBHflX 3a 4 qaca HCnb!TaHHA COCTaBHn .nopflAKa 20 MKB 

61,!JlO 

2°c, 

3THX 

npH 

qyacTBHTenbHOCTH HnnT 1,8 MB/A. TaKHM o6pa30M, COCTaBn~Wafl 
-4 norpeWHOCTH HnnT, o6ycnoaneHHafl AP9H$0M HYnfl, ,COCTaBnfleT ~1,1-10 

npH BenHqHHe H3MepfleMoro TOKa 100 AH COOTB9TCTB9HHO YM9HbwaeTCfl C 

yaenHqeaHeM H3MepHeMoro TOKa. 0CHOBH.afl norpeWHOCTb HnnT 

onpeAenfleTCfl norpeWHOCTbID H H9CTa6HnbHOCTbID 3TanOHHOro pe3HCTOpa 3. 
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