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Boeeonaa M.A., PoMaaoe IO.H., Calitj>ynua lll.3. 13- 11855 
H MnynbCH&rli HlfllYIUIHOHH&rli MarHHTOMerp 

Onucaa HHllYKUHOHH&rii MarHHTOMerp, npenaaaHa'lelllr&u1 nnSI a6comor­
H&rx H3Mepeaaii HMnynbCHbiX (or 1 MC no 3 c) MarHHTHLIX nonei! e nuana-

10 •.. 103 
aoae ws T. 11nrerparop uarnaroMeTpa aaroroenea aa 6aae e&rcoKo-

TO'!Horo ycanarenSI. Beenea11e l!OnonnarenbllbiX pelKHMou pa6or&r npa6opa, 
8 TSKlKe B03MOlKHOCTH onep&TIIBHOH K8J11!6pOBKH K03<jJ<jJHUHellra nepellS'IH 
113MepHTel1bHOrO rpaxra n03BCJIKJ1H llOCTli'lb TO'IHOCTH MSrflliTHbiX li3MepeHIII1 
1(}

3
. npoeeneH 8H8l1H3 OCHOBBbiX BlillOB norpei1IHOCTei! liHllYKUROHHblX Mar­

HHTOMeTpOB H nan&r peKOMellllaUHH no ux yMeHbmenaro. MarHHTOMerp MOX<er 
Hallra iuapoxoe npaMenenae npK 3KcnepaMer!TanbHOM accnenoeaHHH xapax­
repHCTHK llByMepHhiX MarHHTBhK nonei! C nOMOtubiO rapMOHH'IeCKHX KaTy­
WeK. 

Pa6ora B&monaena B na6opaTOpHH Bb!COKHX 3Hepruli OH5!11. 

Coo6WeHHe 06bellHHeHHOrO HIICTHTyTa HUepHblX HCCJ1Cil0B81lllli. ny6Ha 1978 

Voevodin M.A., Roaanov Yu.I., 
Sajfulin Sh.z. 

Pulse Induction Magnetometer 

13 - 1J855 

The induction magnetometer intended for measuring 
an absolute value of pulse magnetic fields (1 ms upto 

3 s) within the lO ••• JOa T range is described. The intcg-
ws 

rator of magnetometer is made on the base of a high ac- \ 
curacy amplifier. The magnetic measurement accuracy is 
~o-3 which has been achieved due to introducing a drift : 
compensation circuit and operation calibration gain mea­
suring channel. The analysis of errors of induction magne 
tometers was made and recommendations are given as to 
their decrease. The aagnetometer could be used for two­
dimensional magnetic field investigation by means of har­
monic coils. 

The investigation has been performed at the Labo­
ratory of High Energies, ~INR. 

Communication of the Joint _Institute for Nuclear Research. Dubno 1978 

© 1978 06'betlHHeHBIJA llBCTilT;yT Il/I.epHbiX HCCnetlOBBHHil /1yiJHB 

Hau6onee pacnpocTpaueHHLIM THnoM npeo6pa3oBaTenJI 

BenHqHHLI MarHHTHOrO non.ll B 3neKTpuqecKHH CHrHan .IIB­

n.lleTC.II HHAYKUHOHHLIH npeo6pa3oBaTenL. Ou npe;J;cTaBn.lleT 

co6oH OAHY HnH HeCKOnLKO COe;J;HHeHHLIX Me)K)J;y C060H Ka­

TyWeK C H3BeCTHLIM qucnOM BHTKOB H HX KOH~HrypauHeH. 
Huor;J;a B uen.11x yaenuqeHH.II qyacTBHTenLHOCTH B npeo6-

pa3oBaTemix ucnonL3YIOT ~eppoMarHHTHLie MaTepuanLI. OA­

uaKo BCne)J;CTBHe HenHHeHHOH 3aBHCHMOCTH HHAYKUHH ~ep­

poMarHHTHOrO cep;J;eqHHKa OT Hanp.II)KeHHOCTH MarHHTHOrO 

non.11 aMnnHTYAHa.ll xapaKTepucTHKa npeo6pa3oaa Ten.ll nuuei­

Ha TOnLKO npH H3MepeHHH ManLIX noneH. KpoMe TOrO, 

aueceuue MarHHTHLIX Mace B uccne;J;yeMoe none npHBOAHT 

K HCKa)KeHHIO nepBOHaqanLHOH KapTHHLI MarHHTHOrO DOn.ll. 

ll03TOMY HHAYKUHOHHLie npeo6pa30BaTenH C ~eppoMarHHT­
HLIMH cep;J;eqHHKaMH o6LJqHo HCnonL3YIOTC.II npH HCCne;J;O­

BaHHH cna6Lix MarHHTHLIX nonei 6onLworo o6'LeMa I 1. 2/ • 

llpH H3yqeHHH MarHHTHLIX noneH 3neKTpO~H3HqeCKHX yCTa­

HOBOK HCnOnL3YIOT 6onLWOe qucno pa3nHqHLJX no Ha3Ha­

qeHHIO H KOHCTPYKUHH HHAYKUHOHHLIX npeo6pa30BaTeneH 6e3 

cep;J;equuKoB /nnocKHe paMKH, Toqequbfe wapoBHAHLie JJ;aT­

quKu, )J;HnOnLHLie, rpa;J;HeHTHble H rapMOHHqeCKHe KaTyW­

KH/ I 3,4,9/. 

HHAYKUHOHHble MarHHTOMeTpLI, HeCMOTp.ll Ha CnO)KHOCTL 

KOHCTPYKUHH HeKOTOpbiX ylnOB /HanpHMep, Hanuque )J;BHra­

Ten.ll CO CTa6HnLHOH CKOpOCTLIO BpameHH.II HRH BH6pHpyro­

IUero MeXaHH3Ma npH H3MepeHHH CTaTHqeCKHX MarHHTHLIX 

nonei, BLICOKoToquoro HHTerpupyroiUero ycTpoHCTBa H no­

BLIWeuuoro Tpe6oBaHH.II K TOqHOCTH H3rOTOBneHH.II npeo6-

pa30BaTen.ll/, HaXO)J;.IIT WHpOKOe npHMeHeHHe npH na6opa­

TOPH.LIX . HCCne)J;OBaHH.IIX noneH pa3nHqHbfX KOH~Hrypa-
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IUIH 1 1
-

121. Ofib.HCH.HeTc.a: 3TO p.a:.IJ.oM npeuMyi.QeCTB, KOTO-
PLIMH ofina,D.alOT HH.D.YKUHOHHLie MarHHTOMeTpLI: 

1. illHpOKHH ,D.Hana30H H3Mep.a:eMLIX HH.IJ.YKUHH /10-~ . 
... 10 2/T. 

2. BLICOKa.H nHHeHHOCTL BLIXO,D.Horo Hanp.H)I(eHH.H OT Be­
nHqHHLI H3Mep.a:eMoro MarHHTHoro non.a:. 

3. Cnafia.a: 3aBHCHMOCTL BLIXO.D.Horo Hanp.a:)l(eHu.a: npe­
o6pa3oBaTen.a: OT TeMnepaTypLI oKpy)l(aiOI.Qeii: cpe.IJ.LI. 

4. BLICOKa.H TOqHOCTL H3MepeHH.H. 

5. ManLii ypoBeHL coficTBeHHLIX WYMOB npeo6pa3osa­
Ten.a:. 

6. fipH HCDOnL30BaHHH CMeHHLIX npeofipa30BaTeneii: ,D.O­
CTHraiOT nepeKpLITH.a: fionLworo qacTOTHoro ,D.Hana3oHa H3-
Mep.a:eMLIX MarHHTHLIX noneii:: OT DOCTO.HHHLIX ,D.O HMDynLC­
HLIX ,D.nHTenLHOCTLIO MeHee 1 MKC /1/. 

B HaCTO.HI.Qeii: pafioTe npHBO,D.HTC.H ODHCaHHe HH.IJ.YKUHOH­
HOrO MarHHTOMeTpa, HCDOnL3yeMoro ,D.n.H H3yqeHH.H HM­
nynLCHLIX MarHHTHLIX noneii: ,D.nHTenLHOCTLIO OT 1 MC ,D.O 

3,0 c, Haufionee qacTo BCTpeqaromuxc.a: B ycTpoicTsax 
ycKopHTenLHoi TeXHHKH. B KaqecTse npeo6pa3oBaTen.a: uc­
nonL30BanHcL ,D.HDOnLHLie, KBa,D.pynonLHLie H rapMOHHqec­
KHe KaTyWKH. 

HH):(YKQHOHHblH IIPEOiiPA30BATEJih 

3KBHBaneHTHa.H CXeMa HH.IJ.YKUHOHHOrO npeofipa30BaTen.a: 
npe,IJ.cTasneHa Ha puc. 1. 3,D.ecL L , r - HH.IJ.YKTHBHOCTL 
H aKTHBHoe conpoTHBneHue npeo6pa3oBaTen.a:, C - cyM-

L 

e C IU 

Puc. 1. 3KeueaAeHmHaA cxeMa UHOYK~UOHHozo npeo6pa3o­
eameAA. 

4 

MapHa.H eMKOCTL OfiMOTKH H DO,D.BO,D..HI.Qero Kafien.a:, R - BXO,D.· 
HOe conpoTHBneHHe ycunuTen.a:. BLIXO.D.Hoe Hanp.a:)l(eHHe npe­
ofipa30BaTen.a: CB.H3aHO C HaBe,D.eHHLIM 3,ZJ;C .D.H4xtlepeHUHanL­
HLIM ypaBHeHHeM BTOpOrO nop.H,D.Ka I 11/: 

d2u L du r 
LC -- + (-- + C·r)- + u(l +-)=e. /1/ 

d~ R ~ R 

CyMMapHa.a: 3,ZJ;C, HaBO.D.HMa.a: B npeo6pa3oBaTene, onpe,D.e­
n.a:eTc.a: no 4JopMyne: 

dH din 
e = -fl S·W·-. cos¢+ L--

0 dt dt ' 
/2/ 

r,D.e s, in , w - nnoi.Qa.D.L cpe,D.Hero BHTKa, TOK u qucno 
BHTKOB npeofipa30BaTen.a:, flo - MarHHTHa.H DpOHHUaeMOCTL 
saKyyMa, ¢ - yron Me)I(.IJ.Y HanpasneHHeM BeKTopa u Hop­
ManLIO K DOBepXHOCTH BHTKa npeofipa30BaTen.a:. 

Pewa.a: COBMeCTHO ypaBHeHH.H /1/ H /2/ H DpHHHMa.H BO 
BHHMaHHe, qTo 

i = C~+~ 
n dt R ' 

/3/ 

HaXO,D.HM 3aBHCHMOCTb Me)I(,D.y BenHqHHOH H3Mep.a:eMoro Mar­
HHTHOrO non.a: (H) H BLIXO,D.HLIM Hanp.H)I(eHHeM npeofipa30Ba­
Ten.a: (u): 

t2 

flo· s · W·H·COSrp = (1 + .!_) f udt +( 2L+ C·r)u + 2LcJlli.. /4/ 
R t 1 R ~ 

J-f3 /4/ BH,D.HO, qTo B Ofii.QeM cnyqae 3Ta 3aBHCHMOCTb HMeeT 
cno)I(HLIH xapaKTep, u ,D.n.a: onpe,D.eneHH.H H Heofixo,D.HMO 
He TOnbKO npOHHTerpHpOBaTb BLIXO,D.HOe Hanp.H)I(eHHe npe­
ofipa30BaTen.a:, HO H yqecTb senuqHHLI, nponopuuoHanbHLie 
BLIXO,D.HOMY Hanp.H)I(eHHIO H ee nepBOH npoH3BO,D.HOH. 

fi03TOMY npH BLifiope OCHOBHLIX napaMeTpOB HH.D.YKUHOH­
HOrO npeo6pa3oBaTen.a: u pe)I(HMa ero pafioTLI Heofixo,D.HMO 
ofiecneqHTb ycnOBH.H, npH KOTOpLIX BTOpOH H TpeTHH qneHLI 
npaBOH qaCTH ypaBHeHH.H /4/ fiLinH fiLl 3HaqHTenLHO MeHL­
We nepsoro. TaK, HanpuMep, npu H3MepeHHH HMnynLCHLIX 
/KonoKonoo6pa3Hoi $opMbi/ MarHHTHLIX nonei Haufionbwa.a: 
TOqHOCTL H3MepeHH.H npHXO,D.HTC.H Ha BpeM.a:, COOTBeTCTByiO­
I.Qee sepwHHe HMnym,ca /T .K. B cnyqae ycTaHosusweroc.a: 
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pe:>KHMa u = 0 8 
du 

dt 
0 /. PeweHue ypasHeHHB /1/ 

DpHBO,D;HT, B 3aBHCHMOCTH OT COOTHOWeHHH napaMeTpOB 

I L, R , C , r /, K o.nHoMy H3 Tpex nepexo,D;HblX npouec­

cos s uenu npeo6pa3oBaTeJIH /Kone6aTeJibHOMy, rpaHH'IHo­

MY HJIH anepuo.nuqecKoMy/ I 18/ . .n;nuTeJibHOCTb nepexo.nHoro 

npouecca (r) 6y.neT onpe.nenHTb 6blcTpo.neilcTsue npeo6-

pa3oBaTenH H MHHHMaJibHO B03MO:>KHOe BpeMH H3MepeHHB 

/HHTerpuposaHHB/. Hau6onLweMy 6blCTpo.neilcTBHJO co­

OTBeTcTsyeT rpaHH'IHbiH pe:>KHM pa6oTbl. O.nHaKo rpaHH'IHbiH 

pe:>KHM B03Mo:>KeH npu co6mo.neHHH ycnoBHB /8/: 

L r -\6 f3 = (Cr + -)[LC(1 +- -)] ~ 1. 
R R /5/ 

BLmonHeHue 3Toro ycnoBHH B peaJibHbiX cacTeMax c H3Me­

HHIO~HMHCB napaMeTpaMH /HanpHMep, ,D;JIHHbl DO,D;BO,D;H~ero 
Ka6enB, cMeHbl npeo6pa3oBaTeJIB a T . .n./ He npe.ncTasnHeT­

CH B03MO:>KHbiM. 

B 6oJibWHHCTBe cnyqaes napaMeTpbi npeo6pa3oBaTeJIH 

TaKOBbl, 'ITO f3 < 1 /'ITO COOTBeTCTByeT KOJie6aTeJibHOMy 

nepexo.nHoMy npoueccy/. B 3TOM cnyqae speMH ycTaHos­

neHHB Hanps~eHHH Ha Bblxo.ne npeo6paJosaTeJIH 6y.neT on­

pe.nenHTbCH / 8/: 

T = 
0,75rrL· C 
--------
Cr + L/R 

/6/ 

fipH H3MepeHHH MarHHTHbiX DOJieH, H3MeHHIO~HXCH DO JIH­

HeHHOMY 3aKOHY /HanpHMep, MarHHTHOrO DOJIH CHHXpo$a-

30TpOHa/ yMeHbWeHue BJIHHHHH BToporo cnaraeMoro ypas­

HeHHB /4/ ,D;OCTHraeTCH yBeJIH'IeHHeM BpeMeHH HHTerpu­

pOBaHHH. Onepau;u10 HHTerpuposaHHH BbiXO,D;Horo HanpB:>Ke­

HHH MO:>KHO ocy~eCTBHTb KaK Ha CaMOM npeo6pa30BaTeJie, 

TaK H C DOMO~biO BHeWHHX HHTerpupyJO~HX ycTpOHCTB. 11H­

TerpaTOpbl, H3rOTOBJieHHble Ha 6a3e YCHnHTeJieH BbiCOKOH 

TO'IHOCTH /YBT I, noJBOJIBIOT cymecTBeHHO yny'IWHTb Toq­

HOCTb HHTerpHpOBaHHB H paCWHpHTb 'laCTOTHbiH ,D;Hana30H 

MarHHTOMeTpa B CTOpOHY HH3KHX 'laC TOT. 

6 

IIOTPEHIHOCTH OIIEPAJ..(HH HHTETPHPOBAHH.H 

llorpewHOCTH onepauuu HHTerpuposaHHB peanbHOH cxe­

MOB HHTerpaTopa MO:>KHO xapaKTepH30BaTb TpeMB COCTaB­

JIBIO~HMH: 

a/ MeTO,D;H'IeCKOH norpeWHOCTbJO; 

6/ HeH,D;eanbHOCTbiO 3JieMeHTOB u;enH OTpHu;a TeJibHOH 06-

paTHOH CBB3H /OOC/; 

B/ HaJIH'IHeM noMeX, C06CTBeHHbiX WYMOB H CMemeHHB 

Hyml onepau;aoHHoro ycHJIHTeJIB. 

KonuqecTBeHHOH xapaKTepHCTHKOH MeTo.nuqecKoil no­

rpeWHOCTH HHTerpaTopa BBJIBIOTCB aMnJIHTY,D;Ho- H $a3o­

'laCTOTHble norpeWHOCTH. )];JIB OIJ;eHKH TO'IHOCTH BbiDOJIHeHHH 

onepau;HH HHTerpHpOBaHHH HCnOJib3YIOT MO,D;YJib BeKTOpa 

OTHOCHTeJibHOH norpeWHOCTH / 13/ · 

Kllp (jw) - KIIlil(jw) 
-----------------loKI! I= 

K IIH(jw) 
/7/ 

r.ne HH,D;eKCbi "11", "p" 03Ha'laJOT u.neaJibHOe H peaJib­

HOe 3Ha'leHHH K03~HUHeHTa nepe,D;a'IH HHTerpaTopa (K 11 ) • 

Heo6xo.nuMo OTMeTHTb, 'ITO (K11 ) xapaKTepuJyeT Hanuque 

KaK aMDJIHTY,D;HO-'IaCTOTHOH, TaK H $a30'IaCTOTHOH norpew­

HOCTH HHTerpaTopa. 

3KBHsaneHTHaH cxeMa HHTerpaTopa npe.ncTasneHa Ha 

puc. 2. BeJIH'IHHa MO,D;YJIH BeKTOpHOH OTHOCHTeJibHOH no­

rpeWHOCTH onpe.nenHnacb no $opMyne I 13/: 

1 
loK11 1 

K f3 (w)K 
11 

(w) 

jwT oc 
Kf3(w) ~ . 

1 +- JC.u Toe 
r.ne 

1 + jw (T +T ) II B ·-----· I 
jwT s 

1-
KH (w) 

/8/ 

- K03~HUHeHT nepe.na'IH uenu 

00C. T oc , T H , T R - DOCTOHHHble BpeMeHH HHTerpa­

Topa. TaK, ecnu Z 1= R 1, a Z 2~ 1/jwC 2 TO 3TH no­

CTOHHHble 6y,D;yT onpe,D;eJIHTbCB TaK: 

Toe = R 1 • C 2; T s = R BbiX : C 2 ; T H = R BbiX. • C H • 

7 
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Puc. 2. 3KeueaAeHmHa.JI cxeMa uHmezpamopa. 

lb BblpruteeHHJI /8/ BH,!J.HO, "'TO 1.faCTOTHaJI norpeWHOCTL 

HHTerpaTopa B03pacTaeT He TORLKO B o6naCTH BbiCOKHX, 

HO H B o6naCTH HH3KHX 1.faCTOT 3a C"'eT yMeHLWeHHJI K t:Jw). 
)J.nJI yMeHLWeHHJI :noi norpewHOCTH Heo6xo,IJ.HMO yaena­

"'HBa TL 3Ha1.feHHe (K Y£ • K f3) 3a c1.feT yaenH1.feHHJI K Y£ , 

z 0 H z1 /puc. 2/. B o6naCTH BbiCOKHX qacTOT, r,IJ.e 

T oc ·w >> 1, norpewHoCTL 6y,IJ.eT onpe,IJ.enJITLCJI 1.faCTOTHoi 

xapaKTepHCTHKoi ycanHTenJI K Yl(w), BbiXO.D.HbiM co­

npoTHBneHHeM (RsbJX) H eMKOCTLIO KOH,IJ.eHCaTopa B IJ,eUH 

00C (C i), T .K. YCHRHTenL OKa3biBaeTCJI Harpy:>KeHHbiM He 

TORLKO Ha KOH,IJ.eHCaTOp Harpy3KH (CH), HO H Ha C 
2

• KpoMe 

:noro, cymecTByeT npJIMoe npoxo)K.IJ.eHHe carHana c axo,IJ.a 

qepe3 c2 Ha BbiXO,!J. HHTerpaTopa. Ha puc. 3 npe,IJ.cTaaneHbl 

3aBHCHMOCTH OTHOCHTeRLHOH norpeWHOCTH K03clMl>BU.HeHTa 

nepe,IJ.a"'H (8Kn), Bbi"'HcneHHoro no «lJopMyne /8/ ,IJ.nJI 

Tpex 3Ha1.feHHH T0 c • llpH 3TOM HCUORL30BanacL 1.faCTOTHaJI 

xapaKTepHCTHKa BbiCOKOTO"'HOrO YCHRHTenJI /YBT- 8/, Ha 

6a3e KOToporo nocTpoeH HHTerpaTop MarHHTOMeTpa 113/. 
lb pUCYHKQ BH,!J.HO, "'TO MeTO,!J.H1.feCKaJI norpeWHOCTL one­

paiJ,HH BHTerpapoaaHHJI He npeablwaeT 0,5·10 - 3 ,IJ.nJI pa6o-

1.fHX 1.faCTOT B o6naCTH f min = 3 · 10-4 F11 ,!J.O f max = 
= 2·104 rf#npa Toe:<: 10-3 c. 

BTopyiO rpynny norpeWHOCTH HHTerpaTopa COCTaBnJIIDT 

HeH,IJ.eanLHOCTH 3neMeHTOB u.ena OOC. B o6meM cnyqae 

COUpOTHBneHHJI Z 1 H Z 2 JIBRJIIOTCJI KOMnneKCHbiMH BenH-

1.fHHaMH. BMeCTO "'HCTO aKTHBHoro conpoTHBneHHJI Ha qac­

·ToTe CBbiWe 1 KFI# .D.RJI BbiCOKOTO"'HbiX npeo6pa3oBaTenei, 

KaKHM JIBRJieTCJI OUHCbiBaeMbiH HHTerpaTop, He06XO,!J.HMO 

Y"'HTbiBaTL napa3HTHYID eMKOCTL H HH.D.YKTHBHOCTL pe3H-

8 

.. , 

19~------------------------~ 

oK·Kr" 

IS - Rt •10K01'1 Cz = fO HlP 

----- Rt= IOKO,., C zaO.f,.,KlP 

-·- Rt= 0,1 MOM Cz =Q(,.,Ifcp 
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Puc. 3. Memoou'lecKa.JI nozperuHocmb uHmezpamopa. 

CTopa Z
1

. 3TO 06CTOJITenLCTBO JIBRJieTCJI orpaHH"'HBaJO­

llJ,HM «lJaKTOpOM ,!J.RJI npHMeHeHHJI BbiCOKOTO"'HbiX H BbiCOKO­

CTa6HRLHbiX pe3HCTOpOB Ha OCHOBe RHTOrO MHKponpOBO,IJ.a. 

TaK, HanpHMep, npeiJ,H3HOHHble npoaono"'Hble pe3HCTOpb1 

THna C5-55 10 KOM Ha qacToTe 100 KFI# HMeiDT norpew­

HOCTL 5!fol2o/. B onHCbiBaeMOM HHTerpaTope B Ka1.feCTBe 

R1 ucnonL3yeTCJI Henpoaono"'Hbli pe3HCTOP Tuna C2-29, 

,IJ.nJI KOTOporo 3aBO,!J.- H3rOTOBHTenL HOpMHpyeT CTa6HnL­

HOCTL BpeMeHHbiX H TeMnepaTypHbiX napaMeTpOB /TKC = 

= 5·10-5 C-l, a apeMeHHaJI HeCTa6HnLHOCTL 5·10-4 3a 

10
4 

'IOC pa60Tb1/. PeaKTHBHble COCTaBRJIIOllJ,He B Henpo­

BORO"'HbiX pe3HCTOpaX HeBenHKH, "'TO 3aMeTHO ynyqwaeT 

HX 1.faCTOTHble xapaKTepHCTHKH. 

BTopbiM 3neMeHTOM, onpe,D.enJIIOllJ,HM aenH"'BHY Ko3«ll-

4Jau.aeHTa nepe,IJ.a"'H HHTerpaTopa, JIBnJieTCJI KOH,IJ.eHcaTop 

B IJ,eUH 00C. llpH Bbl6ope THna KOH,IJ.eHCaTopa He06XO,!J.HMO 
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npBHBMaTb BO BHBMaHBe TaKBe xapaKTepBCTBKB, KaK: TeM­
nepaTypHbiH K03tWJBU.BeHT eMKOCTB ITKEI, nOCTOJIHHYIO 
BpeMeHB CaM03apJI~a (r c = r c C ) B K03tWJBU.HeHT ~83-
neKTpaqecKOH a6cop6IJ,BB 3neKTpB'leCKoro 3apJI~a (K a) . 
Haany'IIDBMB no 3TBM noKa3aTenJIM JIBnJIIOTCJI KOH~eHcaTopbl 
c nonacTaponLHOii: a ~ToponnacToaoii: B3onJiu.aeii: /22/. TaK, 
HanpaMep, ~nJI nneHO'IHbiX nonBCTBpOnbHbiX KOH~eHCaTOPOB 
TKE:; 1,2·10-4 C -l, rc :; 5-10 6 c Ka=I0,03-0,11% 
npa TeMnepaType 20° C. 

B pa6oTe/ 19/ npaao~BTCJI ~opMyna KO 3tWlau.aeHTa nepe­
~aqa BHTerpaTopa c yqeToM peanbHblx napaMeTpoB 3ne­
MeHTOB IJ,ena 00C: 

~ (jw) = - ---~---11 + j [ _______ ! 
jw R 1 C 3¢¢ w K(O)R 1 C::J¢¢ 

c -~-~_! ~¢~1- __ o_--} ]I, 
+ wR 1CRC K(O) C3¢¢ 

+ K (w) + a 

19/ 

r~e: C3¢¢. - 3~eKTBBHOe 3HaqeHae eMKOCTB BHTerpapyro-· 
IIJ,ero KOH~eHCaTopa, B3MepeHHOe Ha cpe~Heii: 'JaCTOTe BH­
TerpaTopa, CR 1 - pacnpe~eneHHaJI eMKOCTb axo~Horo 
pe3BCTopa, c0 - napa3BTHaJI eMKOCTb B TO'IKe cyMMapo-

aaHBJI BHTerpaTopa. K(O) - Ko3tWlau.aeHT nepe~aqa yca­
nBTenJI Ha qacToTe f = o. B onBCbiBaeMOM BHTerpaTope 
BenB'IBHa C0 /C3¢¢. ~ 10-4 B e10 MO)KHO npeHe6pe'lb. 

AHana3 Bblpa)KeHBJI 191 noKa3biBaeT, 'ITO npa acnonb-
30BaHBB pe 3BCTopa C2- 29 100 KOM a KOH~eHca Topa 
TIM- 2-0, 1 M Kcl> B u.ena OOC onpe~enJIJOIIJ,BMB Bena'IBHaMa 
norpeWHOCTB Ko3tWJau.aeHTa nepe~aqa BHTerpaTopa B pa6o­
qeii: o6naCTB qaCTOT JIBnJIIOTCJI 3Ha'JeHHe Ka B OTHOCB· 
TenLHaJI norpewHoCTb B onpe~eneHHH C3¢¢. B HaCTOJIIIJ,ee 
apeMJI onpe~eneHae a6coniOTHoii: aenB'IBHbl R1 c Toq­
HOCTbiO 10-4 He Bb13biBaeT Tpy~HOCTeii:, B TO BpeMJI KaK 
a6COniOTHYIO BenB'IBHy eMKOCTH COBpeMeHHble B3MepHTenb­
Hble cpe~CTBa n03~0n.JIIOT onpe~enBTb C TO'IHOCTbiO BCero 
nawb 10,17 0,31%1 23( Onpe~eneHBe aena'IBHbl K a TaK)Ke 
CBJI3aHo c TPY~HOCTJIMB, T .K. npapo~a ~B3neKTpaqecKoii: 

a6cop6u.aa ~o cax nop npe~cTaBnJieT Manoa3y'IeHHoe JIBne-

10 

) 
) 

HBe /23/. H3BeCTHO, 'ITO aenaqaHa Ka 3aBBCBT He TOnbKO 
OT TBna ~B3neKTpBKa, HO B OT npo~OIDKBTenbHOCTB 3ap.JI~a 

B pa3p.JI~a KOH~eHCaTopa, Bpe~eHB Bbi,Aep)KKB, pa6oqeii: 
qacTOTbl, TeMnepaTypbl a ~p. 1 19 • 22• 231. CyMMapHaJI 
norpeWHOCTb K03tiMilBU.BeHTa nepe~aqa, BHOCBMa.JI 3neMeHTa­
MB 00C B Bbi'IBCneHHaJI no ~OpMyne /9/, ~OCTBraeT 
10,2711 · 10-2 • C u.enbiO yMeHbWeHB.JI 3TOH norpeWHOCTB 
B MarHBTOMeTpe ocyiiJ,eCTBneH pe)KBM Kana6pOBKB BHTer­
paTopa, KOTopblii: no3aonJieT onepaTBBHO onpe~enBTb a6co­
niOTHYIO BenH'IBHY K03tiMilBU.BeHTa nepe~aqa B3MepaTenbHOrO 
TpaKTa npa pa3nB'IHbiX ~nBTenbHOCT.JIX BXO~HOrO BMDynLCa 
C TO'IHOCTbiO He Xy)Ke 10 - 3 . 

TpeTbiO rpynny norpeWHOCTB BHTerpBpOBaHBJI COCTaB­
nJIIOT HanpJI)KeHB.JI, DOJIBn.JIIOIIJ,BeC.JI Ha BbiXO~e BHTerpaTopa 
3a C'IeT pa3nB'IHOrO po~a nOMeX, C06CTBeHHbiX WYMOB 
YCBnBTenJI, noCTOJIHHOrO C~BBra HynJI B Me~neHHO MeH.JIIO• 
liJ,erocJI HanpJI)KeHBJI ~peii:~a. 3Ta rpynna norpewHocTeii: 
HOCBT KaK 'IBCTO cnyqaii:HbiH xapaKTep ITennOBble B HB3KO­
qacTOTHble wyMbll, TaK a nepao~aqecKaii:, o6ycnoaneHHblii: 
npOHBKHOBeHBeM B ycanBTenbHbiH TpaKT 'lepe3 napa3BTHble 
eMKOCTB MOHTa)Ka B ranbBaHB'IeCKBe CBJI3B nepeMeHHbiX 
HanpJI)KeHaii:. Ecna acnonb3oBaTb 3KBBBaneHTHYIO cxeMy 
BHTerpaTopa I puc. 21 B BB~e HeWyMJIIIJ,ero ycanaTenJI (K ) , u 
Ha BXO~e KOTOporo BKnroqeHbl reHepaTOp WYMOBOrO TOKa 

i w(w) B HanpJI)KeHBJI Uw (w), TO BbiXO~HOe HanpJI-
)KeHBe noMexa TaKoii: cxeMbl 6y~eT onpe~enJITbCJI I 13, 15/: 

ufl·BbiX (w) = uw (w)(1 + Z /Z ~ + iw(w)Z 2 • 1101 

H3 3Toro Bblpa)KeHBJI cne~yeT' 'ITO c yMeHbWeHBeM z2 
lyaenaqeHBeM eMKOCTH C 2 I yMeHLWaeTCJI U fl·BbiX • 0~­
HaKo yMeHbWeHBe Z2 npBBO~BT K yBenB'IeHBIODOrpeWHO· 
CTB Ha BbiCOKBX 'JaCTOTaX 3a C'IeT Dp.JIMOrO npOXO)K~eHBJI 
axo~Horo carHana B Harpy3Ky qepe3 u.enb OOC. KpoMe 
Toro, yMeHbWeHae Z 2 • TaK )Ke KaK a yaenaqeHae Z 1 , 

npaao~BT K yxy~weHBIO qacTOTHbiX caoii:cTB 3neMeHTOB u.ena 
OOC. ,D;n.11 aHanoroBbiX BHTerpa TopoB Haa6onLwyro norpew­
HOCTb BHOCJIT HB3KO'JaCTOTHble WYMbl CO cneKTpOM 1/f , 
KOTOpble 06bi'IHO B onpe~enJIIOT nopor 'IYBCTBHTenbHOCTB 
BHTerpaTopa. ,D;n..11 YBT-8 wyMbl, npaae~eHHble K axo~y 
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B ,IJ,HanaJoHe qacToT /1 · 10-2 -;- 10 4 / F11, cocTaBn.BIOT 

7 MKB JcW>eKTHBHoro 3HaqeHHJI I eM. ma6A. ,NgS-1 pa6oTLI /13/. 

Ha 6onee HH3KHX qacToTax wyMLI BH,IJ,a 1/f nepexo,IJ,JIT 

B Me,IJ,neHHLIH ,IJ,peiicll BLIXO,IJ,HOrO HanpJI)KeHHJI HHTerpaTOpa. 

)l,nJI yMeHLWeHHJI norpeWHOCTH OT Me,IJ,neHHOro ,IJ,peiiclla HynJI 

HHTerpaTopa B OITHCLIBaeMOM npH6ope HCITOnL3yeTCJl CXe· 

Ma nepHO,IJ,HqecKOH KOppeKUHH BLIXO,IJ,HOrO HaiTpJI)KeHHJl, 6na· 

ro.u.apJI KOTopoii cyll.(ecTBeHHo I- B 100 pa3/ yMeHLwaeTcJl 

a,IJ,,IJ,HTHBHaJl norpeWHOCTL MarHHTOMeTpa. 

OIIHCAHHE IIPHiiOPA 

HH,IJ,YKUHOHHLIH MarHHTOMeTp COCTOHT H3 cne,IJ,yiOII.(HX 
OCHOBHLIX 6nOKOB: 

a/ ynpaanJieMoro BLICOKOToqHoro HHTerpaTopa c ne­

PHO,IJ,HqecKoii KOppeKUHeii ,IJ,peiiclla BLIXO,IJ,HOrO HanpJl)KeHHJI; 

6/ 6noKa KanH6pOBKH H3MepHTenLHOrO KaHana; 

B/ 6nOKa ynpaBneHHJI pe)KHMaMH pa60TLI MarHHTOMeT· 

pa; 

r/ KOMnneKTa HH,IJ,YKUHOHHLIX npeo6pa30BaTeneii. 

CTpyKTypHaJl cxeMa MarHHTOMeTpa npe.u.cTaaneHa Ha 

puc. 4. BLICOKOTOqHLJH HHTerpaTOp H3rOTOBneH Ha 6a3e 

TpexKaHanLHoro yc,nHJenJI YBT-8 /Y 1 /, pa3pa6oTaHHoro 

)l..E.llonOHHHKOBLIM 13 .KaHan ITOCTOJIHHOro TOKa YCHnHTenJI 

ITOCTpOeH C HH3KoqacTOTHOH /100 Ftl/ MO,IJ,ynJIUHeii CHr· 

Hana, ycHneHHeM ero H nocne,IJ,yiOII.(eii .u.eMo.u.ynJIUHeii. Oc­

HOBHLie TeXHHqecKHe xapaKTepHCTHKH YCHnHTenJI cne,IJ,yiD­

Il.(He: 

a/ BHyTpeHHHH K03clMI>HUHeHT YCHneHHJI 

ITO ITOCTOJIHHOMY TOKY 

6/ MaKCHManLHaJI CKOpOCTL HapacTaHHJI 

BLIXO,IJ,HOrO HaiTpJl)KeHHJl 

B/ ,IJ,peiicll B pe)KHMe HHTerpHpOBaHHJI llpH 

ITOCTOJIHHOH BpeMeHH 1 C 3a 

100 c pa6oTLI 

r/ WYMbl, llpHBe,IJ,eHHble K BXO,IJ,y 

B nonoce qacToT 0,01 F11 
.IJ.O 10 4 F11 

.IJ./ BXO,!J,HOe COITpOTHBneHHe llpH f =0 
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~ns pacwupeuus AHHaMuqecKoro AHana3oua H3Mepse­
Mb1X MarHHTHblX noneii B HHTerpaTope HCnOnL3YIOTCS nepe­
KnJOqaeMble RC-uenu (R 1C 2). 

OTnuquTenLHblMH oco6euuocTSMH onucblaaeMoro HHTer­
paTopa SBnSIOTCS: 

a/ uanuque Tpex pe:>KHMOB pa6oTLI: pe:>KHM HHTerpu­
poaauus, pe:>KHM xpaHeHHS HHcPOpMal.lHH H pe:>KHM ee CTHpaHHS. 

6/ uanuque cxeMbl aaTOMaTuqecKoii KOMneucauuu Apeii­
clla BbiXOAHOrO Hanps:>KeHHS. 

B pe:>KHMe HHTerpupoBaHHS /K1 3aMKHYT/ CHHMaeTCS 
HacPOpMal.lHS 0 MrHOBeHHblX 3HaqeHHSX BenuqHH MarHHTHOrO 
nons ua npoTs:>KeHHH aceii AnHTenLHOCTH HMnynLca / puc.4/. 
3TOT pe:>KHM HCnOnb3yeTCS npH MHOrOKpaTHOM CbeMe HH­
clJopMal.lHH B TeqeuHe OAHOrO l.lHKna C nOMOll.lbiO 6LICTPOAeH­
CTBYIOll.lero AU,Il Ans nocneAYIOII.leH nepeAaqu AaHHbiX B 

3BM .Pe:>KHM xpaueuus uuclJopMauuu /K1 pa3MbiKaeTcs/npeA­
ua3uaqeu Ans OAHopa3oaoro H3Mepeuus MaruuTuoro nons 
B OAHOH TOqKe no BpeMeHH C HCnOnb30BaHHeM llHcPPOBblX 
BOnbTMeTpOB nOBblllieHHOH pa3peliia10ll.leH CUOC06HOCTH 
/10 MKB/, uo orpauuqeuHbiM 6LICTPOAeiicTBHeM I TR-1652, 
Il{1513, LM1440/. 

~ns yMeuLmeuus uanps:>Keuus APeiiclJa HHTerpaTopa B 
H3MepHTenbHOM TpaKTe BBeAeHa CXeMa aBTOMaTuqecKOH 
KOMneucauuu ApeiiclJa, co6pauuas ua ABYX onepauuoHHLIX 
ycunuTensx Y 2 /K140Y~81i/ H Y 3 /MAASOl/. CxeMa no-
3BonseT cyll.leCTBeuuo yMeHLWHTb aAAHTHBHYJO nor pew­
HOCTb npu6opa npu H3MepeHHH ue6onLWHX no aenuquue 
MarHHTHblX noneii B pe:>KHMe pa60Tbl C l.lHcPPOBbiMH BOnb­
MeTpaMu/ 14,16/. BpeMs H3Mepeuus B 3TOM cnyqae pa3-
6HBaeTCS Ha ABa TaKTa. B nepBOM TaKTe, B OTCYTCTBHe 
MarHHTHOrO nons, HHAYKI.lHOHHblH npeo6pa30BaTenb /Hll/ 
Ha BpeMS t= ~3M. nOACOeAHHSeTCS K BXOAY HHTer­
paTOpa /KOHTaKTLI K1 H K7 3aMKHYTLI/. KoHAeHcaTop na-

' I MSTH (C 11 ) 3apSAHTCS AO Hanps:>KeHHS u Cll i 16t 

(u,L\p.+ eCM2)(1+R 3/R 2) e CM3 
lien = ------,----~------ + -----,---------- , I 11 I 

1 + R 3/ R 2 + R 4, R 5 1 + R3: R 2 + R 4/R 5 

14 

rAe U,Up. - uanps:>Keuue ApeiiclJa HHTerpaTopa, 
ecM3 - 3~C CMell.leHHs ycu~~Teneii Y 2 H Y 3 • B 

cnyqae R 3 = R 2 • a RiR 6 = 10 . TorAa 

UCII: (Ullp + eCM2) + 
eCM3 

2 

ecM2, 
uameM 

/12/ 

TaKHM o6pa3oM, K uaqany BToporo TaKTa uanps:>Keuue 
Ha HeHHBepTHPYIOll.leM BXOAe Y 2 6yAeT onpeAenSTLCS ua­
nps:>KeHHeM ApeiiclJa H 3~C CMell.leHHS Y2 H Y 3 · 

Bo aTopoM TaKTe, npu uanuquu MarHHTHoro nons, HII 
BTOpuquo nOACOeAHHSeTCS K HHTerpaTopy, HO npH 3TOM KOH­
TaKT K7 pa3MblKaeTcs. Hanps:>Keuue u en oKa3blBaeTcs 
npuno:>KeHHblM TOnbKO K BbiCOKOOMHOMy BXOAY YCHnHTens 
Y 2u AnHTenLuoe apeMs coxpauseT caoe 3uaqeuue. 

Pe3ynLTHPYJOll.lee uanps:>Keuue CMell.leuus ycunHTeneii Y 
1 

, 

Y 2 H Y 3 K KOHI.lY BpeMeHH H3MepeHHS OKa3biBaeTCS cy­
ll.leCTBeHHO yMeHbllieHHLIM H 6yAeT onpeAenSTbCS Bbipa:>Ke­
HHeM: 

u:lp + eCM2+ ecM3/2 

u('M- -- /13/ 
1 + R5/R

4 
(1 + R 3' R 2) 

BpeMs nepe3apSAKH KOHAeHCaTOPOB c2 H Cn COCTaanseT 
HeCKOnbKO AeCSTKOB MKC. 

~BYXTaKTHbiH pe:>KHM pa60Tbl HHTerpaTopa OCYll.leCTBns­
eTCS cxeMoii ynpaaneuus no apeMeuuoii AHarpaMMe, npeA­
CTaaneuuoii ua puc. 5. PerynupyeMas cxeMa 3aAep:>KKH 
(C3) onpeAenseT apeMs H3Mepeuus. IlpeAenbl H3Meueuus 
C3 - oT 1 MC AO 3 c. Haqano H3Mepeuus onpeAenseTcs 
BHeWHHM 3anycKaiOll.lHM HMnynbCOM /3an.j ~ns yMeHbWe­
HHS cnyqaHHOH norpeWHOCTH MarHHTOMeTpa, Bb13BaHHOH 
npOHHKHOBeHHeM B H3MepHTenbHYIO uenL noMeXH, qacTOTOH 
50 T1.1, B 6noKe ynpaaneHHS npeAYCMOTpeu pe:>KHM MHOro­

KpaTHOrO onpoca l.lHcPPOBOrO BOnbTMeTpa jnpH pa30MKHy-
TOM K1/ C HHTepaanOM 20 MC. <l>a3a onpaWHBaiOll.lHX HM­
nynbCOB "npuas3aua" K clJa3e uanps:>Keuus uaBOAKH. CxeMa 
ynpaaneuus H3roToaneua ua HHTerpanLHblX MHKpocxeMax 
155 cepuu. 
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Puc. 5. BpeMeHHUJI ouazpaMMa pa6ombl MazuumoMempa. 

Kmo'IB K1 B K4 co6paHLI Ha peJie c MarHBToynpaBJIJie­

MLIMB KOHTaKTaMB P3C-42, a K7 - Ha noJieBoM TpaH3BC­

Tope KIT3011i. HecMoTpJI Ha To, 'ITO KOHTaKTLI peJie BHOCJIT 

He60JILWYIO TepMO- 3JJ.C BO BXO~HYIO B3MepBTeJILHYIO uenL, 

TeM He MeHee KOHTaKTLI P3C-42 no MHOrBM npB'IHHaM 

OKa3LIBaJOTCJI 6oJiee npe,IJ,nO'ITBTeJILHLIMB B TO'IHLIX B3MepB­

TeJILHLIX ycTpOBCTBaX orpaHB'IeHHOrO 6LicTpo,ll,eBCTBBJI ,IJ,JIJI 

nepeKmo'leHBJI aHaJioroBLIX curHaJioB /21!. TepMo- 3JJ.C BO 

BXO,IJ,HOB uen11 BHTerpaTopa npBBO,IJ,BT K aMBTBBHOB norpew­

HOCTB, KOTOpaJI B HaWeM CJiyqae 3~eKTBBBO KOppeKTBpyeT­

CJI cxeMoi KoMneHcauuu ,IJ,peil)la BLIXO,IJ,Horo HanpJI)I(eHHJI. 

)J.JIJI onpe,IJ,eJieHBJI K03~BUBeHTa nepe,ll,a'IB B3MepHTeJIL­

HOrO TpaKTa MarHBTOMeTpa C TO'IHOCTLIO He Xy)l(e 10 -a 
ucnoJIL3yeTCJI 6JioK KaJIB6poBKB. CyiUeCTByeT HeCKOJIL-

16 

KO MeTO,IJ,OB KaJIH6pOBKB BH.IJ.YKUBOHHLIX MarHBTO­

MeTpoB. Hau6oJiee pacnpocTpaHeHHLIM JIBJI.IIeTCJI MeTo.ll. c 

BCnOJIL30BaHBeM KaJIB6pOBO'IHOrO MarHBTHOrO nOJIJI. 0,1J,HaKO 

3TOT MeTO,IJ, He JIBJIJieTCJI onepaTHBHLIM, Tpe6yeT HaJIH'IBJI 

,IJ,OnOJIHHTeJILHOB annapaTypLI B, KpOMe TOrO, OH npBrO,IJ,eH 

,IJ,JIJI KaJIB6pOBKB orpaHB'IeHHLIX no pa3Mepy ,IJ,BnOJILHLIX Ka­

TyWeK, T .K. B3BeCTHLie KaJIB6pOBO'IHLie MarHHTLI l)lopMBpy­

IOT paBHOMepHOe MarHBTHOe IlOJie B He6oJILWBX 06'beMaX. 

HH.Il.YKUBOHHLie npeo6pa30BaTeJIB 06Jia,IJ,aJOT nOBLIWeHHOB CTa-

6BJILHOCTLIO CBOBX xapaKTepBCTBK B norpeWHOCTB B onpe­

,IJ,eJieHHB nOCTOJIHHOB npeo6pa30BaHHJI /.IJ.JIJI npOCTLIX l)lopM 

,IJ,aT'IBKOB/ 3Ha'IBTeJILHO MeHLWe norpeWHOCTB K03~HUBeH­

Ta nepe,IJ,a'IB H3MepBTeJILHOrO TpaKTa. 

MeTO.IJ.LI onpe,IJ,eJieHHJI K03~HUHeHTa nepe,IJ,a'IB HHTer­

pa TOpOB C noMOIULIO o6pa3UOBOrO KOH,IJ,e~ca TOpa HJIH 06-

pa3UOBOB Ka TYWKB B3aBMOHH.IJ.YKTBBHOCTH /1.6/ HenpBrO,IJ,-

HLI H3- 3a HeB03MO)I(HOCTH o6ecne'IBTL Tpe6yeMyJO TO'IHOCTL 

/He xy)l(e 10-3 /. llo3TOMY B onHCLJBaeMOM MarHBTOMeT­

pe HCnOJIL3yeTCJI MeTO,IJ, l)lopMBpOBaHBJI BLICOKOTO'IHOrO Bpe­

MJI- BMnyJILCHOrO CHrHaJia C nOMOIULIO 6JIOKa KaJIH6pOBKH C 

nocJie.ll.YJOIUei no,IJ,a'lei ero Ha BXO.Il. B3MepuTeJILHoro TpaKTa. 

CTpyKTypHaJI cxeMa 6JioKa npHBe,IJ,eHa Ha puc. 4. )J.JIHTeJIL­

HOCTL BMnyJILCa KaJIH6pOBKB l)lopMHpyeTCJI H3 nOCJie,IJ,OBa­

TeJILHOCTB BMnyJILCOB KBapueBoro reHepaTopa ;r I c no­

MOIULIO C'leT'IHKOB /C'I./. JiJiaro,ll,ap.ll 3TOMY npB ,IJ,JIHTeJIL­

HOCTB BLIXO,IJ,HOrO HMnyJILCa 1 C. ero BpeMeHHaJI HeCTa6HJIL­

HOCTL npH 'laCTOTe reHepaTopa 100 KFl# Jiy'IWe, 'leM 10-6 • 

CTa6BJILHOCTL aMnJIBTY.IJ.LI KaJIH6poBO'IHOro BMnyJILca onpe­

,IJ,eJIJieTCJI BCTO'IHBKOM onopHOrO HanpJI)I(eHBJI /HOH/, C06paH­

HOrO Ha MBKpOCXeMe 2EH401, B aKTBBHLIM ,IJ,eJIHTeJieM 

R A l H R L\ 2 . )J;eJIHTeJIL BLinOJIHeH Ha BLICOKOCTa6HJILHLIX 

pe3BcTopax H3 JIBToro MHKponpoBo,IJ,a TBna C5-55. BeJIB'IBHa 

BLIXO,Il,HOrO HanpJI)I(eHHJI KOHTpOJIHpyeTCJI UHI)IpOBLIM BOJILT­

MeTpOM C TO'IHOCTLIO 10-4 . llpB He06XO,IJ,HMOCTB ,IJ,JIHTeJIL­

HOCTL KaJIB6pOBO'IHOrO BMnyJILCa MO)I(HO yMeHLWBTL ,IJ,O 1 MC 

C nOMOIULIO nepeKJIIO'IaTeJIJI S 1" HcnOJIL3yeMLIB MeTO,IJ, 

KaJIB6pOBKH onepaTHBeH B o6ecne'IBBaeT BLICOKYJO TO'IHOCTL 

onpe,IJ,eJieHBJI K03~HUBeHTa nepe,IJ,a'IB B3MepBTeJILHoro TpaK­

Ta MarHBTOMeTpa. 
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TEXHHfJECKHE XAPAKTEPHCTHKH 
MArHHTOMETPA 
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)l;aana30HLI H3MepJleMoii 
MarHHTHOH HH.l{YKUHH 
)l;nHTenbHOCTb HMnynbCHLIX 

MarHHTHLIX noneii: 
llorpeWHOCTb H3MepeHHJI 
.l{nJI npOCTLIX cilopM 
npeo6pa3oBaTeneii - 10-3 

llopor qyBCTBHTenbHOCTH 1 
-3 

MarHHTHoii HH.l{YKUHH - ••• 2 ·10 ws T 
Tan npeo6pa3oBaTenJI: ,l{HnonbHLie, KBa.l{pynonbHLie H rap­
MOHHqecKHe KaTyWKH. 

KOHCTpyKTHBHO MarHHTOMeTp H3rOTOBneH B qeTblpex 
6noKaX pa3MepOM 160x80 MM CTaH.l{apTa "BHWHJI". 

MarHHTOMeTp acnonb30BancJI .l{nJI H3MepeHHJI c Toq­
HOCTbiO 10-3 a6COniOTHOH aenHqHHbl Be.l{yliJ;ero MarHHTHOrO 
nonJI CHHXpocila30TpOHa, ,l{nJI HCCne.l{OBaHHH MarHHTHbiX xa­
paKTepHCTHK KBa.l{pynonbHbiX nHH3 C llOniOCaMH H3 MarHH· 
TOTBep.l{biX MaTepHanOB H nHH3bl KaHana 6biCTporo BbiBO.l{a; 
.l{nJI HCCne,l{OBaHHJI BnHJIHHJI WHpOKHX Me,l{HbiX WHH pe 30HaHC­
HbiX o6MOTOK Me,IJ;neuuoro BbiBO.l{a ua noKa3aTenb cna.l{a 

MarHHTHoro non11 cauxpoclla3oTpoua. 

B 3aKnroqeuae aBTOpbl Bblpa)l(aiOT 6naro.l{apuocTb 
Jl.ll.JHHOBbeBy 3a llOCTOJIHHOe BHHMaHHe K pa6oTe, A.ll.IJ.a­
peHKOBY 3a none3Hble o6cy)l(.l{eHHJI, B.H.Ky3ueuoay, 
A.A.AHaWHHY H ll.H.Iiyiinoay 3a MOHTa)l( H HaCTpOii:Ky 
OT,l{enbHbiX y3noa npa6opa. 
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