
9 ,1 - 2_, Lf j 

111. r. Kocapee 

Cl/lCTEMA 3TAnOHHblX TOKOB 

COOfiUUHMR 
0 ti bBA-MH e.H HO ro 

MHCTMTYTa 
a.o.epHblX 

Mccne.o.oeaHMM 

AYOHa 

P13-91-245 

1991 



' 

Kocapes L-1.r. P13-91-245 
C11creMa 3TaJlOHHblX TOKOB , 

On11caH npeU113110HHbl~ 11CTO'IH11K TO Ka, 11Mel01.J..111~ BblXOAbl Ha TOKl-162,5 MA 

11 1 A. B 11cT01JH11Ke 11cnoJ1bJosaH np11Hu11n noJ1y'leH11R HecKoJ1bK11x ToKos 

pa3Jll1'1HO~ sem1'111Hbl OT OAHoro nepBl1'lHOro C nOMOLL\blO MarHl1THblX KOMna

paTopos noCT0RHHoro TO Ka. H ecTa611JlbHOCTb 11CT04Hl1Ka. COCTaBJlR eT ± 2. 1 o- s. 

Ci,,cTeMa npeAHa3Ha4eHa AJlR n11TaHl1R 113Mep11TeJ1bHblX o6MOTOK MarH11THblX 

KOMnapaTopos, np11MeHReMblX B Ka'lecTse AaT'll1KOB B Cl1CTeMax CTa61'1J11'1Jau1111 
60JlbWl1X TOKOB. 

Pa6oTa Bl>lnOJlHeHa B na6opaTop1111 RAepHblX npo6JleM OL-1 A L-1. 

Coo6me1me 06-1,e,nHHeHHoro HHCTHTyTa R.a;epHblX 11ccne..a;osaHHi'!. lly6Ha 1991 

nepesoA asTopa 

Kosarev I.G. P13-91-245 
The System of Standard Currents 

The precision source of direct current with two canals of 62 .5 mA and 1 A 
is described. The principle of receiving several currents from the original one 

by magnetic comparators of direct current is used in the source. The instability 

of the currents is ±2·10-s . The system is intended for the magnetic comparators 

of direct current which are applied as detectors in stabilized supply sources. 

The investigation has been performed at the Laboratory of Nuclear Prob

lems, JINR. 

Communication of the Joint Institute for Nuclt>ar Research. Dubna 1991 



fln.H HCITOnb30BaHHH MarHHTHblX KOMITapaTOPOB ITOCTOHHHOro TOKa 

B KatieCTBe H3MepHTenbHblX 3neMeHTOB B CHCTeMax H3MepeHH.H H 

CTa6HnH3aUHH ITOCTOHHHoro TOKa I =1-10KA Tpe6yIOTC.H 

BblCOKOCTa6HnhHble HCTO'IHHKH 3TanOHHOro (orropHoro) TOKa 1 3T" 
Pa3pa6oTaHHhle paHee B Jia6opaTOpHH H,nepHblX rrpo6neM H 

ITOHBHBIIJHeC.H B rrocne,nHee speM.H KOMrrapaTOPhl ITOCTOHHHOro TOKa 

HCITOnb3YIOT orropH@e TOKH 1A H 62,5MA c HeCTa6HnhHOCTblO rrop.H,nKa 
-5 

10 . flnH rrony<1eHHH orropHoro TOKa 

ITPHMOH crroco6, Kor .na s KatieCTBe 

1A .no CHX rrop HCITOnh30BanH 

CHrHana o6paTHOl1 CBH3H B 

ycHnHTene ITOCTOHHHOro TOKa ( YTTT) 6epeTCH pa3HOCTHhll1 'CHrHan 

MeJK.ny OITOPHh!M Harrp.HJKeHHeM U H U , r .ne U = I • R [ 1 J . B 
orr. R R 3T. 3T. 

cnyqae, Kor .na 3Ha<1eHHe I OTHOCHTenbHO senHKO H COCTaBn.HeT 
3T. 

rrop.H,nKa 1 A, ,LlOCTHrHyTh TaKHM rryTeM Tpe6yeMol1 HecTa6HnhHOCTH 

Ha YPOBHe 10- 5 BeCbMa TPY.D:HO, TaK KaK B TOK03a,na10meM 

pe3HCTOpe 

rrpouecc@ 

R B03HHKalOT y,napHble 
3T. 

C .nnHTenbHh!M 

pacceHBaeTCH 3Ha'1HTenbHa.H MOmHOCTb, 

CTa6HnhHOCTH ero xapaKTepHCTHK. Bee 

HMe10mHeC.H rrpeUH3 HOHH@e pe3 HCTOPhl 

K03¢¢HUHeHTOM corrpoTHBneHH.H (TKC) Ha 

IlpH 3TOM 

se.neT K 

Ha R 
3T. 

yxy,n11Jem110 

3TO ocnOJKH.HeTCH TeM, '1TO 

06na.na10T TeMrrepaTypH@M 
-5 0 

ypoBHe 10 1/ C, IT03TOMY 

R3T. ITOMemaeTCH B TepMOCTaT, 'ITO HaKna.n@saeT orrpe.neneHHble 

orpaHH'IeHHH Ha .norrycTHMYIO pacceHBaeMyIO MOmHOCTb H ra6apHTHble 

pa3Mepbl pe3HCTOpa. 

no 3THM rrpH'IHHaM ITPH pa3pa60TKe HOBOH CHCTeMbl 3TanoHHblX 

* TOKOB 6@n B@6paH rryTh rrony<1eHHH HeCKOnhKHX TOKOB OT 

cpaBHHTenbHO lle6onbllJOro rrepBH'IHOro I3T. C HCITOnh30BaHHeM 

Manora6apHTHbIX MarHHTHh!X KOMrrapaTOPOB ITOCTOHHHoro TOKa (MK), 

OCHOBaHHh!H Ha TeX JKe rrpHHUHrrax' '1TO H CHCT8Mbl CTa6HnH3aUHH 

6onbillHX TOKOB [2]. B pe3ynhTaTe rrpe.nsapHTenbHblX rrpopa60TOK H 

Hccne.nosaHHl1 B KatieCTBe rrepBH'IHOro 3TanoHHoro TOKa Bhl6paH 

rrpe.nen 100-150MA, 'ITO IT03BOnHno Hal1TH _pa3yMHhll1 KOMITPOMHCC 

MeJK.ny MOmHOCTblO, pacceHBaeMOl1 Ha R3T.' H B03MOJKHOCTblO 

pa3M8CTHTb 3a,na10my10 (W3a.n! H KOMIT8HCaUHOHHYIO (WKOMrr! o6MOTKH 

Ha Manora6apHTHh!X cep,netIHHKax MK. B OITblTHOM 06pa3ue CHCTeMbl 

3TanoHHblX TOKOB senH'IHHa I3T, COCTaBn.HeT OKOno 145MA. 

* - crroco6 rrpe.nnoJKeH KanHHH<1eHKO B.B. 

81t1icanneuin.ii\ HHttm'Yf I 
f!l\~S'Sbal l.itC!lfHlOllZIIUi 

. 6H&JlHCTEH~ --- _,.,... ....... ~·. =· 



B o6meM BH.l{e CTPYKTypa CHCTeMbl 3TaJIOHHblX TOKOB 

npe,ncTaBJieHa Ha PHC.1. CHCTeMa BKJIJOqaeT B ce6SI HCToqHHK 

nepBHqHoro 3TaJIOHHOf'O TOKa (H3T), .l{Ba MK, Mo,nyJISIUHOHHblA 

reHepaTop (Mr)' .l{Ba KOHTypa aBTOKOMneHCaQHH' HMelOIUHX YTTT H 

peryJISITOPbl TOKa ( P3), a TaK)Ke .nonoJIHHTeJihHble HCTOqHHKH TOKa 

(HT). 

Mr 

cxeMa 

npHBO.l{HTCSI 

Hanp.H)KeHHSI 

U3T 
lltSMA 

UT 
62,SNAI I ZH 

JIT 
IA .. 

ZH 

nepBHqHoro 

PHC.1. BJIOK-CXeMa CHCTeMbl 

3TaJIOHHhlX TOKOB. 

PHC.2. TTpHHUHnHaJihHa.H cxeMa 

nepBHqHoro H3T. 

-!if- 1((/91¥' 6,81<•-
-ll";, 

HCTOqHHKa 3TaJIOHHOf'O TOKa 145MA 

Ha PHC. 2. OH COCTOHT H3 

(Y11708, KT608B, KC191¢) H 

HCTOqHHKa onopHoro 

CTa6HJIH3aTopa TOKa 

(Y11708, KT829B, R ) . Pe3HCTOp R H3f'OTOBJieH H3' 
3~ 3~ 

MaHraHHHOBOf'O npoBo.na. Toqua.H peryJIHPOBKa TO Ka OTCYTCTByeT' 

T. K. Mhl cqHTaeM, qTo no.ncTpoeqHhle pe3HCTOPhl MoryT CJIY)KHTh 

.nonOJIHHTeJihHblM HCToqHHKOM norpeillHOCTH. ConpoTHBJieHHe Harpy3KH 

ZH npe.ncTaBJISieT co6oA nocJie,noBaTeJihHOe coe,nHHeHHe 

conpOTHBJieHHA 3a,na101UHX o6MOTOK o60HX MK H COOTBeTCTBYIOIUHX 

o6MOTOK .npocceJieA (CM. HH)Ke). Bech H3T, 3a HCKJIJOqeHHeM 

peryJIHPYJOIUero TpaH3HCTOpa, noMelUeH B aKTHBHhlH TepMOCTaT. 

cxeMa ynpaBJieHHSI H KOHCTPYKUHSI TepMOCTaTa OTIHCaHbl B pa6oTe' 

[3]. B pa6oqeM COCTOSIHHH TeMnepaTypa B TepMOcTaTe paBHa +so
0

c 

H no.n.nep)KHBaeTCSI c TOqHOCThlO .no o,s
0

c. 

2 

\ / 

HcnOJih3yeMble MK Ha BTOPOH rapMOHHKe nPe,l:ICTaBJH!IOT co6ofl 

COBOKYTIHOCTh Ma1HHTH010 MO.UYJISITOpa (MM), pa60Ta10mero C 

y.nnoeHHeM qacTOTbl [ 4], H .nByxnoJiynepHO.UHOf'O TpaH3HCTOPHOf'O 

cpa30BOf'O .ueTeKTOpa [ 5] B KaqecTBe cxeMbl Bbl.l{eJieHH.H CH1HaJia 

pa36aJiaHca Mo.uyn.HTopa y.uBoeHHOH qaCTOThl MO.UYJI.HUHH 2f, 

nponopQHOHaJihHOf'O pa3HOCTH aMnep-BHTKOB MM H HCilOJlh3yeMoro B 

KOHType o6paTHOH CBSI3H. MM H3f'OTOBJleHbl Ha CTaH.napTHhIX 

JieHTOqHb!X KOJlhQeBhlX 

79HM, noMelUeHHb!X B 

MO.UYJISIUHOHHble o6MOTKH 

cep,neqHHKax 

3alUHTHble 

co.uep)KaT 

35x25x5MM H3 

cpyTJISIPhl H3 

no 1200 BHTKOB 

nepMaJIJIOSI 

nJiaCTMaCCbl. 

H3 npoBo.na 

TT3B-2 ,UHaM.0,21MM. JIJISI .UOCTH)KeHHSI Heo6xo,UHMOA TOqHOCTl1 

cpaBHeHHSI TOKOB B MK. (!3a.U~I3T.' IKOMn.1=1A H IKOMn,2=62,5MA), 

T. e. CTeneHl1 CTa6HJil13aUH11 TOK OB KOMneHCaUH11, C yqeTOM Toro' 

qTo co6cTBeHHaSI HeCTa6~JlhHOCTh MK COCTaBJISieT 10-3 -10-
4 

Ha 

1A•BHTOK, yponeHh cpanHeHHSI TOKOB B MK B3SIT panmrn 

I •W =I •W =100A•BHTOK. 3TO TI03BOJISieT 
3a.U. 3a,U. KOMn. KOMn. 

HecTa6HJlhHOCTh xapaKTepl1CTHK co6CTBeHHO MK 
-5 -6 

10 -10 . 3a,ua101UaH H KOMneHCaQHOHHaH o6MOTKH 

noJiyqHTh 

Ha ypoBHe 

o60HX MM 

BhlTIOJIHeHbl CeKQHOHHPOBaHHhlMH, T.K. BeJIHq11Ha I3T: BCJie.UCTBl1e 

pa36poca napaMeTpon HcToqHHKa onopHoro HanpSI)KeHH.H (HOH) 11 

R3T: He paBHa ToqHo 145MA, 11 .l{JlSI noJiyqeH11SI I3TJ=IKOMnJ=1A 11 

I3T.2= IKOMTI,2=62, 5MA npHXO.UHTCH n_o.u6Hpa Th COOTHOilleHHe 

KOJil1qecTBa BHTKOB W3a,U.H WKOMn. C noMOIUhlO nepeKJIJOqeHl1.H ceKUHA 

·o6MOTOK TOK 62,5MA BhlCTaBJISieTCSI c ToqHQCTblO ,1:10 O,SMA,a TOK 1A 

c TO'-IHOCThlO .uo 1 MA, qTo COCTaBJIHeT, COOTBeTCTBeHHO, OKOJIO 

17. 11 0,1'7.. 

BhlXO,UHa.H xapaKTepHCTl1Ka 11CTIOJlh3yeMh!X 

PHC.3(KPl1BaH "a"), 3,uech 1H=I •W , a um 
3a.U. 3a.U. 4'.u 

BhIXO.Ue cpa30B0f'O .ueTeKTopa. H3 Hee B11.UHO, qTo 

MK npHBe.UeHa Ha 

- Hanp.H)KeHHe Ha 

MK 11MelOT pa6oqy10 

30HY ±20A•BHTOK (yqacTOK C TIOJIO)KHTeJihHhlM conpOTl1BJieHl1eM) C 

HeBhlCOKOH '-IYBCTBHTeJihHOCThlO 11 "JIO)KHblMH" HYJIHMH B TO'-!Kax 

±70A•BHTOK. HH3KaSI qyncTBl1TeJihHOCTh npOSIBJI.HeTCSI B Me.l{JieHHOA 

pa6oTe KOHTypa aBTOKOMneHcauHH H o6bSICH.HeTC.H TeM, '-ITO .l{Jl.H MM 

C Y.UBOeH11eM qacTOThl K03qlqJHQHeHT ycHJieHH.H K=4 rr/3•f•L/R, r.ne L 

11 R - 11H.UYKTl1BHOCTh H aKTl1BHOe conpOTHBJleH11e uenH nocTOSIHHoro 

TOKa MM [4]. H3-3a MaJIOH MaCCbl MaTep11aJia cep.ne'-IHHKOB 

3 



HHnyKTHBHOCTb w H w n Mana. JnH ysenaqeHHH HHnYKTHBHOCTH 
3a.ll. KOM . · 

Heo6xonHMO BKnDqHTb npoccenH B uenH I , I 
1 

HI 2· Ho npH 
3T. 3T. 3T, 

npOCTOM nocnenoBaTenhHOM BKnDqeHHH Tpe6yDTCH npoccenH co 

3HaqHTen&HblMH ra6apHTaMH 

6yneT CHnhHO HacumaTbCH 

OHH 6ynyT C HH3KOH 

H MaccoA cepneqHHKOB, T.K. HX zene30 

noneM ITOCTOHHHOro TOKa, H pa6oTaTb 

3cpcpeKTHBHOCTbD. 

ITPHMeHeHHH npocceneA C pa3MarHHqHBaHHeM, 

Bb!XOn BHnHTCH B 

rne ITOCTOHHHaH 

COCTaBnHDmaH HanpHzeHHOCTH MarHHTHOro nonH B cepnequ11Ke 

KOMITeHCHPYBTCH BCTpe<rnb!M rroneM npyroro ITOCTOHHHOro TOKa, B 

pe3yn&TaTe qero HacblmeHHB MaTep11ana cepneqHHKa MHHHManbHO, H 

ero MarHHTHaH npOHHUaeMOCTb µ npaKTHqecKH He yMeHbwaeTCH. B 

KaqecTBe B3aHMHO pa3MarHHqHBaDm~x TOKOB HCITOnh3YDTCH napbl 13T 

HI 
1
,I HI 

2 
(pHC.4). 

3T. 3T. 3T. 

i5l lfc;,A,S 

0. ,, gJ ~ 
-60 -liD -20 3 / '- --~. 

~-----,/l3 20 40 60 Al.A 

-9 

-15 

PHC.3, BHXonmi1e 

xapaKTepHCTHKH MK. 

I.I k 

~~ 

PHC.4. cxeMa BKnDqeHHH 

o6MOTOK npocceneA 

C pa3MarHHqHBaHHBM. 

npoBeneHHble HCCnenoBaHHH ITOKa3aJUf, qTQ 

HCITOnh30BaHHH B npoccene He6oJihWHX no pa3Mepy 

na)Ke IIPH 

CTaHnapTHb!X 

MarHHTOITpOBonoB U9M-50BT nnH Manora pa36anaHca MonynHTopa 

qyBCTBHTBJibHOCTb MK B 30HB pa36anaHca 1-2,SA•BHTOK ITOBb!WaeTCH 

B 20-25 pa3 ITPH onHoBpeMeHHOM cy)KeHHH pa6oqeA 30Hbl no 
±7A•BHTOK. TTOBblWBHHe qyBCTBHTenhHOCTH aneKBaTHO 0Tpa)Ka8TCH Ha 

6blCTponeAcTBHH KOHTYPOB aBTOKOMITBHCaUHH. Ha PHC.3(KPHBaH "6") 

npHBOnHTCH BblXOnHaH xapaKTepHCTHKa Toro ze MK npH 

HCITOnh30B aHHH B uenHx cpaBHHBaeMHX TOKOB npocceneA C 

pa3MarHHqHBaHHeM. 

4 

~· 
d\ /; 

H/ 
/. 

I 

l 
I 

Pa6oqaH 30Ha MK Y3KaH (Bcero ±7A•BHTOK). TT09TOMY ITPH 

BKnDqeHHl1 HCTQqHHKa 145MA KOMnapaTop OKa3!lBaeTCH B "nmKHOM" 

Hyne, Hero Heo6xonHMO npenBapHTenbHO BBeCTH B pa6oqyD 30Hy. 

JnH 3TOro npHMBHHDTCH norronHHTenbHble KOMITBHCHPYDWHe HCTQqHHKH 

TOK a 1 A H 62, 5MA ( p11c. 1) . OHH BblnonHeHbl no TOA )1{8 cxeMe, 

qTo l19T-145MA, 

HBCTa6HnhHOCTb 

He T8PMOCTaTl1POBaHbl, HM8DT 
-4 

He xyze 10 H BKnDqaDTCH 

HHTerpanbHYD 

napannen&Ho 

perynupyDmHM 3n8M8HTaM KOHTYPOB aBTOKOMIT8HCaUHH, C03naBaH B 

WKOMIT.TOK Inoa: onpenenH8MblA H3 ypaBHBHHH 

I •W = I •W = I •W + JH 9T. 3a,ll. KOMIT. KOMIT. non. KOMIT. aK. 
TTpH 3TOM HCITOJih3yeTCH TOnhKO qa~Tb xapaKT8PHCTHKH MK B 

o6naCTH rronOlKHTenb HblX 3 HaqeHHH fl I. qTQ IT03 BOnHeT ynpoCTHTb 

BblXOnHoA KaCKan KOHTYP~ aBTOKOMH8HCaUHH H HCITOnh30BaTb nnH 
Hero O.llHOITOnHpHb!A HCTQqHJ1K ITHTaHHH. Yp0B8Hb pa36aJiaHca MK, 

paBHblA llI =2A•B11TOK, onpe.uenHeT pa6oqyD TQqKy KOHTypa 
aK. 

aBTOKOMITBHCaUHH. 9Ta uucppa Ka)K8TCH HaM OIITHManbHOA, T.K. OHa 

3HaqHTenbHO npeBocxonHT BBJIHqHHY 

OTKJIOHBHHH I 
.uon. 

H 

qyBCTBl1TBnhHOCTl1 (pl1C.3) . 

HaxonHTCH B 

B03MOZHblX 

30H8 

cnyqaAHblX 

MaKCHMan&HciA 

MonynHUHOHHble o60TKl1 MM ITHTaDTCH OT 3a,llaDmero reHepaTopa 

nByxnonHpHblM HarrpH)KBHl1eM, HMBDWHM cpopMy MeaHnpa, C aMnnHTynoA 

50B H qacTOTOA f=30oru. reHepaTOP BhlITOnHeH no cxeMe, 

ynpaBJIHeMoA HanpHZ8HH8M, C cpa30BOA aBTOnoncTpOAKoA qacTOTbl no 

qaCTOTe ITHTaDmeA CBTH soru 9TO 061,HCHHBTCH TeM. qTQ npH 

OTCYTCTBHH CHHXPOHH3aUHH C C8TbD cpa30Bbl8 cnBHrH 

COOTB8TCTBYDmeA rapMOHHKH C8TH OTHOCHT8JibHO BTOpoA rapMOHHKH 

1v1onynapyDmero HanpH)K8HHH BOCITPHHHMaDTCH MK KaK none3Hb!A 
-4 

CHrHan, H CTa6HnhHOCTb ycTpOACTBa CHHzaeTCH no YPOBHH 2•10 . 

rYH f 

PHC.5. BJIOK-CX8Ma 

f/2lt MonynHUHOHHoro 

f/JJJ. reHepaTopa. 

('.)50ru, 

5 
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PHC.6. TTpHHUHilHanbHaH cxeMa MonynHUHOHHOro reHepaTopa. 

6 

feHepaTop HMeeT BUXOBU Ha 300fu H 600fU, C KOTO_pux 

OBHOilORHPHhlA CHrHan nonaeTCH Ha BUXOBHhle ycnnnTenbHUe KacKanu 

Ha OCHOBe BBYXTaKTHUX MOCTOBhlX ycnnHTeneA MOmHOCTH, 

il03B0RH~mnx nonyqHTb BBYXilORHPHUA BUXOBHOA CHrHan npn 

OBHOnonHpHOM HanpHZeHHH ilHTaHHH .[6]. TTHTaHHe YCHRHTeneA 

ocymecTBRHeTCH OT CTa6nnH3aTOPOB HanpHZeHHH -50B H +15B, 

BhlilORH8HHhlX no TpanHUHOHHOA cxeMe 

KOMileHcaunoHHoro CTa6HnH3aTopa HanpHZ8HHH. 

TpaH3HCTOpHoro 

CTPYKTypHaH H 
npHHUHnHanbHaH CX8Mhl MOBY RHUHOHHo·ro reHepaTopa 6e3 

ycHRHT8RbHhlX KacKanoB npnaeneHh! COOTB8TCTBeHHO Ha PHC.5 H 

PHC.6. 

C yqeTOM conpOTHBneHHH Kn~qeBh!X 3R8M8HTOB, KOMMyTnpy~mnx 

C8KUHH KOMneecaUHOHIIOA o6MOTKH H3MepHT8RbHoro KOMnapaTopa Ha 

TOKH 1-10KA, Harpy3Ka S uenH 1A H3M8HHeTCH npH KOMMyTaUHHX OT 

+128 l]33K[]IBK __ ?{+68 .,),arfs~ +(SB 

Tl ~1;~m I T ,..;-r -~rA 
3,(K 21< 5/0 

)I 
n-411g 

I 1,2,.·ID1 
fj 
~. <• -128 KYJ20120 

22K {,2M 

T8-lll-25 J I )0 U, "/Jn=+/08 

3x8DO,0 l/;1, 
RJJe 

Ob°"l 

PHC.7. CxeMa THPHCTOpHoro CTa6nnH3aTopa HanpHZeHHH. 

7 



30 no 50 OM. TTpH 3TOM, B cnyqae rrpHMeHeHHH Kn~qeA 6e3 

KOMITeHCaUHH H3MeHeHHH corrpoTHBneHHH Harpy3KH, MOIUHOCTh, 

pacceHBaeMaH Ha perynHTope TOKa 1A, MOXeT H3MeHHTbCH OT 15 no 

35 BT, 'ITO HexenaTenhHO ITO KPHTepH~ norrycTHMoro 

TeMrrepaTypHoro peXHMa pa60ThI TpaH3HCTOpa. nnH TaKoro BapHaHTa 

rrpHMeHeHHH B H3T-1A rrpenycMOTpeH THPHCTOPHhIA CTa6HnH3aTOP 

HarrpHXeHHH Ha KonneKTOpe perynHTOpa TOKa. OH OCHOBaH Ha TeX 

~e ITPHHUHrrax, qTo H perynHTOP UK3' OITHCaHHhIA B pa6oTe [1], HO 

BhIITOnHeH Ha HHTerpanbHhIX 3neMeHTax. TT pH H3MeHeHHH 

corrpoTHBneHHH Harpy3KH 47,5 OM Ha ±7,5 OM H3MeHeHHe TOKa 
-5 

COCTaBnHeT ±5•10 . TTPHHUHITHanbHaH cxeMa perynHTOpa ITPHBeneHa 

Ha p11c.7. 

HcccnenoBaHHH CHCTeMhI 3TanOHHhIX TOKOB B na6opaTOPHhIX 

ycnoBHHX rroKa3an11, 'ITO rrocne nByxqacoBoro rrporpeBa BpeMeHHOA 

npeAcp TO Ka rrpaKTH'ieCKH He Ha6n~naeTCH, HeCTa6HnhHOCTb TOK OB 
-5 lA 11 62,5MA rronnepXHBaeTCH Ha ypoBHe ±2,0•10 . nnH H3MepeHHA 

Hcrronb30BancH nHcpcpepeHu11anbHhIA BOnhTMeTp B2-34. 
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31 MaH 1991 roaa. 
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