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Annapamypa OA.R uaMepeHu.R 
MQ.?HU1JfHOZO nOAJI 

)J.nJI l!>opMHpOBaHHJI MarHHTHOrO nonJI H30XpOHHbiX ~HK
noTpOHOB He06XOAHM 6onbWOH o6'beM MarHHTHbiX H3MepeHHH. 

)J.n.11 onpeAeneHHJI napaMeTpoB op6HT Tpe6yeTCJI 3HaTb 
c BbiCOKOH TO"'HOCTLIO I 10 -s I 3Ha1.feuue MarHHTHoro non.11 
B O"'eHb 6onbWOM "'HCne TO"'eK /104/ MeAHaHHOH nnOCKOCTH. 
B 3TOH CBJI3H qpe3Bbl1.faiiuo aKTyanLHa 3aAa1.fa C03AaHHJI 
6biCTPOAeHCTBYIOII.\eH H TO"'HOH MeTOAHKH H3MepeHHH, BKnJO
qaJOJ..QeH B ce6.11 3KcnpecCHYJO o6pa6oTKY nony"'eHHbiX pelynb
TaTOB. 

B Jla6opa Topuu JIAePHbiX peaK~HH B 197 2 rOAY 6blna a 3-
roTosneua cne~uanLHaJI annapaTypa AnJI MarHHTHbiX H3Me
peuuii, ucnonLJYIOII.\aJI ocuoBHble npuu~anLI, HJno:>KeHHLie 
B pa6on/4/ /eM. puc. 1/. 
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TaK )l{e,KaK H B pa6oTe / 4/, TonorpacPHB MarHHTHoro nonB 

CHHMaeTCB ,II,aT'IHKOM Xonna 111 THna X.211 c qyscTBHTenL

HOCTblO 10 MKB/3 H pa60'IHM TOKOM 115 MA. 
)J,aT'IHK Xonna noMell.\eH B TepMoTaT 121, TeMnepaTypa 

B KOTOpOM nO)],l],ep)I{HBaeTCB 3neKTpOHHhlM 6nOKOM 131 no

CTOBHHOH, c TO'IHOCTLIO ±0,10°C. CTa6unuJan;HB pa6oqero 

TOKa ,II,aT'IHKa Xonna OCyll.\eCTBnBeTCB 6nOKOM CTa6HnHJa

U:HH 141 c TO'IHOCTLIO ± 5.10-6 A. 3)J,C Xonna HJMepBeTcB 

nBTHJHa'IHhlM n:ucllpoBhlM sonLTMeTpoM LM 1440.3(Solatron) 

Ha BXO,II,e KOTOporo BKniO'IeHO YCTpOHCTBO ,II,nB JanOMHHaHHB 

aHanorosoro curHana 151. Ilocne,II,Hee noJsonBeT H36e)l{aTb 

norpeWHOCTH, CBB3aHHhle C Heonpe,II,eneHHOCTblO MOMeHTa 

cpa6aThlBaHHB U:HcPPOBOrO BOnbTMeTpa H CYI.l.\eCTBeHHO ynyq

WHTb TO'IHOCTb H3MepeHHB. IloKaJaHHB U:HcPposoro BOnbT

MeTpa nocTynaiOT B 6noK npoMe)l{yTO'IHoro npeo6paJoaaHHB 

HHcPOpMaU:HH 161 H HaKannHBaiOTCB Ha BOCbMH,II,OpO)I{eqHOH 

nepclloneHTe. · 

06pa60TKa nony'leHHOH HHcPOpMaU:HH Be,II,eTCB Ha 3BM 

MHHCK-32. 

IlpHMeHeHHe KoppeKTHPYIOI.l.\ero Ko,II,a XeMMHHra/5,6/ no-

3BOnHnO CBOeBpeMeHHO BhlBBnBTb H yCTpaHBTb O,II,HHO'IHbie, 

a TaK)I{e 6nOKHpOBaTb ,l],BOHHbie annapaTypHbie OWH6KH B 

TpaKTe HHcPOpMaU:HH B 3BM. 

Cyll.\eCTBeHHO HJMeHeHhl cxeMhl ynpasneHHB ,II,BH)I{eHHeM 

17 I H perHcTpan;HH nono)l{eHHB ,II,aT'IHKa Xonna 181. 
B 6noK ynpasneHHB nepeMell.\eHHeM 17 I, KpoMe peneB:

HOB asToMaTHKH, BBe,II,eH nynLT py'IHoro ynpasneHHB, c Ko

Toporo MO)I{HO OCyll.\eCTBnBTb nycK H OCTaHOBKY MeXaHH3MOB 

nepeMell.\eHHB, MeHBTb HanpasneHHe nepeMell.\eHHB, Ja,l],a

saTb Heo6xo,II,HMoe 'IHCno TO'IeK HJMepeHHB. KoHTponb Ja 

nono)l{eHHeM ,II,aT'IHKa Xonna ocyll.\eCTBnBeTCB clloTo3neKTpH

qecKHM ,l],aT'IHKOM yrna nOBOpOTa H3MepHTenbHOH WTaH

rH(!l/. 

)J,aT'IHK COCTOHT H3 HCTO'IHHKa CBeTa H ,II,BYX cPOTO,II,HO,II,OB 

<1>,!1; -1 I OCHOBHoro H ,II,y6nupyiOI.l.\erol. licTO'IHHK cseTa H 
'4' cPOTO,l],HO,II,bl JaKpenneHbl Ha H3MepHTenhHOH WTaHrel I . Ilo 

nepHMeTpy noniOca MarHHTa JaKpenneHa nporpa,II,yHposaH

HaB MeTannH'IeCKaB neHTa C BepTHKanbHhlMH IIJ:enBMH. illH

pHHa 1.1.\eneB: 6 MM. PaccTOBHHe Me)I{,II,Y 1.1.\enBMH 136, 

16±0,05 MMI COOTBeTCTByeT aJHMyTanbHOMY yrny 1,875 °. 
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qucno IIJ:eneB: onpe,II,enBeT MaKCHManLHoe qucno TO'IeK 

H3MepeHHB 11921. neHTa pa3MeiiJ:eHa TaKHM o6pa30M, 'ITO 

BCer )],a HaXO,l],HTCB Me)I{,II,y HCTO'IHHKOM CBeTa H cPOTO,II,HO,l],aMH. 

IlpH ,l],BH)I{eHHH WTaHrH B MOMeHT COBna,l],eHHB 1.1.\enH Ha neHTe 

C npope3bl0 B CBeTOBOM 3KpaHe cPOTO,II,HO,II,OB B n;enH nHTa

HHB nocne,II,HHX B03HHKaeT 3neKTpH'IeCKHH HMnynLC. )J,nH

TenbHOCTb HMnynLca onpe,II,enBeTCB WHPHHoii 1.1.\enH. KpyTHJ

Ha cilpoHTOB I B/MMI, onpe,II,enBIOI.l.\aB TO'IHOCTb HJMepeHHB 

nono)l{eHHB ,II,aT'IHKa Xonna, JaBHCHT OT paJMepos OKHa 

B 3KpaHe cPOTO,II,HO,II,a. )J,nB OCHOBHOrO cPOTO,l],HO,l],a pa3Mepbl 

OKHa h = 0,1 MM. )J,y6nHpYIOI.l.\HH cPOTO,II,HO,II, HMeeT WHpOKOe 

OKHO I h = 5 MMI. liMnynLChl OCHOBHoro clloTO,II,HO,II,a uc

nonLJYIOTCB ,II,nB JanycKa n:ucllposoro sonLTMeTpa. 

)J,y6nHpyiOI.l.\HH cPOTO,II,HO,II, HMeeT 6onbWYIO HHTerpanbHYIO 

qyacTBHTenLHOCTb, 'leM ocHOBHOH. OH Ha,II,e)I{HO cPHKCHpyeT 

caM cPaKT npOXO)I{,l],eHHB MHMO 1.1.\enH. 

3anycK n:ucllposoro sonLTMeTpa paJpeweH TOnLKO npH 

O,II,HOBpeMeHHOM nOBBneHHH HMnynbCOB OT 060HX cPOTO,II,HO

,l],OB. KpoMe TOrO, eCnH B MOMeHT nOBBneHHB HMnynLca OT 

,l],y6nHpYJOIIJ:ero cPOTO,II,HO,II,a no KaKHM-nH60 npH'IHHaM He 

cpa6oTaeT U:HcPPOBOH BOnbTMeTp, CXeMa 6nOKHpOBKH 3aTop

M03HT ,II,BH)I{eHHe ,l],aT'IHKa Xonna H Bhl,l],aCT CHrHan OWH6KH. 

Bee 3TO noshlwaeT Ha,II,e)I{HOCTb pa6oThl MarHHTOMeTpa 

H ,II,OCTOBepHOCTb nonyqaeMOH HHcPOpMaU:HH. 

qucno cpa6aThlBaHHH n:ucllpoaoro sonLTMeTpa KOHTpo

nupyeTcB C'leT'IHKOM KOOp,II,HHaT. C'leT'IHK KOOp,II,HHaT CBB

JaH c TyM6nepHbiM perucTpoM Ha nynLTe py'IHoro ynpas

neHHB. Ilepe,II, HaqanoM HJMepeHHB qucno, ila6paHHOe Ha 

TyM6nepHOM perHCTpe lpaBHOe 'IHCny TO'IeK H3MepeHHB no 

aJHMYTYI, JaHOCHTCB B o6paTHOM KO,l],e B C'leT'IHK KOOp,II,H

HaT. liMnynLc nepenonHeHHB nocne,II,Hero npeKpall.\aeT ne

peMell.\eHHe ,II,aT'IHKa Xonna no Bbi6paHHOMY HanpasneHHIO. 

qTo6hl ucnonLJOBaTb o6a HanpasneHHB nepeMell.\eHHB no 

a3HMYTY H HCKniO'IHTb norpeWHOCTb, CBBJaHHYIO C KOHe'IHOH 

WHPHHOH IIJ:enu Ha neHTe, JanycK n:ucllposoro sonLTMeTpa 

1101 npOH3BO,II,HTCB npH ,II,BH)I{eHHH no 'laCOBOH CTpenKe 

nepe,II,HHM, a npH ,l],BH)I{eHHH npOTHB 'laCOBOH CTpenKH Ja,II,HHM 

cPPOHTOM HMnynbca OCHOBHOrO cPOTO,II,HO,II,a. 

MaKCHManLHhlH yron nosopoTa HJMepuTenLHOH wTaHrH 

orpaHH'IHBaeTCB KOHU:eBbiMH BhlKniO'IaTenBMH, CHHMaiOIUHMH 

HanpB)I{eHHe nHTaHHB C MeXaHHJMa nepeMell.\eHHB. 
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H3MepeHue Ma2HUmHozo noA.Il 
u o6pa6omKa pe3yAbmamoe U3MepeHu.ll 

OnucaHHaB annapaTypa 6hlna ucnonb30BaHa so apeMB 

KOppeKUHH 
Y-200. 

MarHHTHOrO nonB H30XpOHHOrO UHKnOTpOH~ 

MarHHTHoe none H3MepBnocb KaK no oceMy a3HMYTY, 
TaK H Ha 3neMeHTe nepHO,IJ.H'IHOCTH UHKnoTpOHa. \lucno TO
'leK H3MepeHHB no BCeMy a3HMYTY COCTaBnBno 192. Yr
noooe paccTOBHHe Me)K.IJ.Y TO'IKaMH - 1,875 rpa.n.ycoo. llone 
H3MepBnocb- OT ueHTpa UHKnoTpoHa ( R = 0) .n.o pa,IJ.Hyca 
R = 120 cM c waroM 2 cM. 

Pe3ynLTaThl H3MepeHHB /o au.n.e 3,D;C Xonna/, oTnep
<lJopupooaHHbie Ha 6yMa)KHOH neHTe, BBO,IJ.HnHCb B 3BM 
MuHcK- 32 H o6pa6aTbioanucb. CxeMa o6pa6oTI<H cne.n.yro

maB: 
1/ .n.uarHocTui<a u ucnpaoneHHe owu6oi< I<O.IJ.HpooaHuB; 
2/ Bhl'IHCJieHHe MarHHTHOrO nonB B I<a)K,IJ.OH TO 'IKe H3Me

peHHB no <lJopMyne: 

H(r . , () ) = 
I 

m k 
! CkEx 

k=O 
(ri,()), 

r.n.e C k - I<o3!WIHuueHThl nonuHoMa cTeneHH m, .n.aroiUero 
Hauny'lwee npu6nH)KeHue I<anu6poBO'IHOH Kpuooil .n.aT'IHI<a 

Xonna. Ko3!WiuuueHThl onpe.n.enBnHcb no MeTO.IJ.Y HaHMeHb
wux Koa.n.paToo. \lucno m He npeoblwano 8. E x ( r i, ())- H3-
MepeHHaB 3,D;C Xonna B TO 'IKe r i , () ; 

3/ Bhl'IHCneHHe aMnnHTY.IJ. H 4Ja3 cl>ypbe - pa3nO)KeHHB 
MarHHTHoro nonB H ( r . , () ) 

I 

3 
H(r.,())=H(r.)+! AN (r

1
.).cosNn({}-t/JN (r.) ), 

1 1 n=l n n 1 

-r .n.e H ( r i ) , AN 
0

(ri ), t/JN 
0 

( r i ) - cpe.n.Hee MarHHTHoe none, 
aMnnHTY.IJ.bl H 4Ja3bl rapMOHHK, COOTBeTCTBeHHO. 

Ha puc. 2 npe.n.cTaoneHhl 3aBHCHMOCTH aMnnHTY.IJ.bl u 
4Ja3hl nepBOH rapMOHHKH a3HMyTanbHOH HeO,IJ.HOpO,IJ.HOCTH 
MarHHTHOrO nonB OT pa.n.uyca ,IJ.nB Ha'lanbHOH ycTaHOBKH 
3neMeHTOB u nocne I<oppei<UHH. ,D;nB o6oux cny'laeo Ha 
puc. 3 npuoe.n.eHbl nocne.n.ooaTenbHhle CMemeHHB ueHTpa 
yci<opBeMbiX 'laCTHU /'lepe3 10 o6opoToo/, nony'leHHhlX 
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Puc. 2. AMnAumyobr A u {/Ja3bl 1/J nepeou zapMoHuKu Maz
HUmHozo noA.Il a f.IUKAompoHe Y-200. 1 - oo KoppeKf.IUU; 
2 - nocAe KoppeKf.IUU. 
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+I 
Puc. 3. ,4eUJKeHue t.~eHmpa op6um ycKopeHHbiX uoHoe He 4 
OIIJHOCUmeAbHO ijeHmpa f.IUKA0111pOHa. 1 - 00 KOppeKijUU 1 
zapMOHUKU MU2HU111H020 nOA.Il; 2 - nOCAe KOppeKijUU - " 
"paccmoRHue" MeJtCoy mo<~KaMu - 10 o6opomoe. 
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'IHCJieHHblM HHTerpHpOBaHHeM ypaBHeHHH ,!J,BIDKeHHJI HOHa 

B H3MepeHHOM MarHHTHOM IIOJie C IIOCTOJIHHblM Ha6opoM 

::meprHH 3a 060pOT. 3TOT MeTO,!J, II03BOJIJieT orrpe,IJ,eJIHTb 

KaK HarrpaBJieHHe, TaK H BeJIH'IHHy IIOJIHOrO CMell.leHHJI op· 

6HTbl HOHa, a, 3Ha'IHT, H ero KOHe'IHYJO 3Heprmo. 

TaKHM o6pa3oM, B pe3yJibTaTe BbliiOJIHeHHoii pa6oTbl 

6biJia C03,IJ,aHa IIOJiyaBTOMaTH'IeCKaJI CHCTeMa H3MepeHHJI 

MarHHTHOrO IIOJIJI H30XpOHHOrO UHKJIOTpOHa, OTJIH'IaiO~JI

CJI BbiCOKOH CKOpOCTbiO H3MepeHHJI /lceK/1110\lKa/u IIOBbl· 

UieHHOH Ha,IJ,e)I(HOCTbiO. 
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