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Baen.eHHe 

GoanaaHe Hy)I(HOii: Tonorpacj>HH MarHHTHoro non.11 ceKTopao- cl>oKycHpylO

mHx UHKnOTpOHOB HBn.lleTCH CnO)I(HO~ H TPY!lO~MKO~ 38):laqeif, T8K KaK !ln.ll 

onpeneneHHH napaMeTpoB nyqKa Heo6xo!lHMo aHaTb MarHHTHoe none B oqeab 

6onblliOM ( ~ tQ3 H 6onee !lnH O!lHoro ypoBH.II IIOnH) 'IHCne TO'IeK Me!lH8HHO~ 
nnocKocTH c BbicoKoft TO'IHocTbJO ( "' to-4) 11,21. 

)i(ecTKHe llOIIYCKH Ha BenH'fHHy CpeJlHero IIOnH, 8MIInHTYilbl H cj>a3bl P.llll8 

rapMOHHK IIpHBOil.IIT K TOMy, 'ITO e}lHHCTBeHHbiM IIpHeMneMbiM MeTO.!lOM I!UIMMH

pOB8HH.II HBnHeTC.II MeTOil IIOCne}lOBaTenbHOrO IIpH6nH)I(CHH.II K HY)I(HOMy 38-

KOHY pacnpeJleneHHH MarHHTHoro non.11 nyTeM MHoroKpaTHoro H3MepeHHH xapaK

TepHCTHK non.11 H HX nocnellyJOme~ KoppeKUHH. IToaToMy aBTOMaTH3aUHH npo

uecca H3MepeHHH, a TaK*e 6biCTpaH MaTeMaTHqecKaH o6pa6oTKa TaKoro 

'IHCna !l8HHbiX C IIpHMeHeHHeM aneKTpOHHO-Bbi'IHCnHTenbHbiX M8lliHH
0 

IIpHo6-

peTaeT B8)1(HOe 3HalfeHHe/3/. 

B ll8HHOtl: pa6oTe OIIHCbiBaeTC.II paapa60TaHH8.51 B na6opaTOpHH nony-

8BTOM8TH'IeCK8.11 MeTOilHKa H3MepeHHH MarHHTHOrO IIOnH !lBYXMeTpOBOrO H30-

XpOHHOrO UHKnOTpOHa, KOTOpaH II03BOnHeT IIpOBOJlHTb H3MepeHH.II C Bb!COKO~ 

TO'I.<fOCTb!O ( "' lQ-4) H Bb!COKO~ CKOpOCTb!O ( =s 2,5 CeK. Ha TO'IKy). 
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l13MepnTenbH8H annapaTypa 

HaMepeaHe MarHHTHoco rro.'1~ ocymecTB.mieTcsr Xonn-naT'IHKciM THrra 

X211. n[lT'IHK pasMepoM 1 X 1,5 X 0,2 MM3 H3T'OTOBneH H3 apceHHJl8 HHJlHSI 

Un As). '4epes cnro,urayro rronno}!{KY TonurHHoll: 0,05 MM naT'IHK rrpHKneea K 

Topuy naTyaaoro UHnHHnpa, BHYTPH KoToporo rrpoTeKaeT Bona. TeMrrepaTypa 
. 0 0 

BOll hi paBHa 29,5 C H I10Jlllep}!{HB88TCSI 110CTOSIHHOM C TO'IHOCTbiO :!::_ 0, 2 C 

TepMocTaToM THrra TC-24. 3Ta TeMrrepaTypa ycTaHaBnHBaeTcsr qepes 30 MHH. 

rrocne BKmcqeHH5I. 

ilaT'IHK 11HT8eTCSI OT CT80HJ1H38TOp8 TOKa (pHCo 1), B KOTOpb!M BXOJlSIT 

perynHpyroumll: aneMeHT, cxeMa cpaBHeHHSI H ycHnHTenb rrocToSIHHoro Tr,Ka. Pe

rynHpyroruHll: aneMeHT Bbli10nHeH Ha TpaHsMcTopax T3 H T 4 ( f116 H f14ll). Cxe

Ma Cp8BHeHHSI Bb!I10nHeHa 

3lfCTOpbl T I H T 2 ) • 

aa OCHOBe llH~~epeHUHanbHOT'O YCHJIHTensr (TpaH-

I1CTO'IHHKOM 0110pHOT'O H811pSI}!{eHHSI CJIY}!{HT CTa-

oHnHTpOH CT 
3 

nnsr rronyqeaMsr co5cTBeHHO orropaoro aarrp5I}!{eHH5I M CT 4 - nnil 

TepMOKOMI18HC8UHHo ilnsr 11HT8HHSI HCTO'IHHKa 8HOJlHOT'O H811pSI}!{eHHSI 1 a T8K}!{e 

JlH~peHUH8J1bHOT'O yCHJ1HTen5I cny}!{HT BCI10MOT'8TenbHl>IM 

Bb!11p51MHTenb, Bbli10J1HeHHbiM 110 MOCTOBOM cxeMe ( il 5 of 

CT80HJ1H3~pOB8HHhlM 

ll7 ) o H CT80HJIH-

TPO.!!!'r CT 
1

, CT 
2

• Bb!11p5IMHTenb cTa5HnM3aTopa ToKa coopaa aa nuonax 

nl .. n4. Pa5o'IHM TOK Jl8T'IHK8 Xonna paBeH 115,34 M8 If 110JlJlep}!{HBaeTC51 110-

CTOSIHHbiM C TO'IHOCTbiO .±_ 0,02 Ma. 

Harrp5I}!{eHHe, B03HHKarowee B uerrH naT'IHKa Hs-sa HeaKBHrroTeHuHanbHCCTH 

110Llll851 aneKTp0JlOB1 KOMI1eHCHpyeTCSI 11pH ITOMOIUH oanaHCHOT'O C011pOTHBneHHSI, 

KOTOpoe 110Jl0MpaeTC5I HHL!HBHAY811bHO lll151 K8}!{L!OT'O Jl8T'IHK8o 

I1sMepeHI1e a.n.c. Xonna rrpoH3BOilHTCSI ITSITH3Ha'IHhiM uH¢lpoBbiM BonbMeT

poM THI18 L M I 440.2 " Solartron " c M8KCHManbHOM qyBCTBHTenbHOCTbiO 

10 MKB If BpeMeHeM Cp808Tb!B8HH5I 19±)0 MC8Ko '4yBCTBHTenbHOCTb Jl8T'IHKOB 

Xonna THI18 X211 COCTaBnSieT "' 10 MKB/a, 'ITO 1103BOnSieT H8M H3MepSITb none 

B TO'IKe UH¢lp0Bb!M BOnbMeTpOM C TO'IHOCTbiO .±_2 9 5e3 11pHMeHeHH5I YCHJIHTe

nsr 3llC Xonna. fpaL!yHpOBKa naT'IHKOB rrpoH3BOilHTcsr rro 5I.':lepHoMy MarHHTo-
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MeTpy. B H3MepgeMoM HaMM nMarraaoae rronel!: ( 12t-24 Ka) MarHHTHoe none H 

B saBHCMMOCTH OT 3llC Xonna Ex c BbiCOKol!: TO'IHOCTbro MO}!{HO rrpencTaBMTb 

B BH}le 

H =a+ bE 
X 

f1orperuaocTb rrpencTaBneHMSI rronsr B TBKOM BMne naaa Ha pHc. 2. 

BnoK-CXeMa H3MeonTeJibHOT'O VCTDOl!:CTBa 11PMBeneaa Ha PHC. 3. a Ha 

pMC, 4 - OOIUHl!: BHll H3MepMTenbHOl!: illT8HT'H B pa5oqeM rrono}!{eHHH. J1sMepM

TenbH8SI lliT8HT'8 011HpaeTCSI B ll9HTpe 3J18KTpOM8T'HHT8 H8 H8110JlBH}!{Hhll!: naTyH

Hbll!: 110JllliHIIHHK. Ha BHeUIHeM KOHUe UIT8HT'H yKperrneHbl naTyHHbie p011HKH
0 

JlBH}!{YIUHecsr IIO JliOpanHeBOMY KOnbUy, yKperrneHHOMy K UHnHHJlpHqecKoll: 

IIOBepxHOCTH 110J110C8. lJ.aT'IHK Xonna, IIOMeiUeHHbiM B naTyHHbiM UHnHHilp, 

Kpei1MTC5I H8 KapeTKe, CKOJ1b35IUiel!: no Hanp8BJ1SIIOIUHM H3M8pHT8J1bHOl!: lliT8H

T'H ( 1) • C 110MOIUb10 XOLlOBOT'O BHHT8 Jl8T'IHK YCT8H8BJ1HB8eTCSI Ha 38Jl8HHbil!: 

panHyc c TO'IHOCTbro .±_0, 1 MM. To'IHOCTb ycTaHoBKH naT'IHKa rro BbiCoTe ae 

XY}!{e + 0,5 MM. 

f1epeMerueHHe lliT8HT'H 110 83HMyTy 11pOH3BOJlHTCSI 38KperrneHHbiM H8 lliTaH

re nBHT'aTeneM rrocT05IHHoro ToKa (4), "cTaTopoM" KOToporo ctiy}!{HT pacce

SIHHoe none aneKTpoMarHHTa UHKnoTpoaa. YcHnne oT nsHraTensr qepea pe

LlYKTop H peaHHOBbil!: BanHK ( 6) rrepeL!aeTCSI ll!Oj)8niOMHHHeBoMy ion bUy ( 5) 
1 

Ha KOTOpOe 011HpaeTCSI BHelliHHl!: Kpal!: lliT8HT'H. 

Ha 3TOM }1{9 KOJihUe yKperrneHa l18TYHH8SI neHT8 TOJIIUHHO:It 0,5 MM, Ha KOTOPO:It 

2 
rrpo<jlpeaepoBaHbi BepTHKanbHhre ruenH 8 x (0,3±_0, 0MM • PaccTosrHHe M8}!{JlY 

UiensrMH p8BHO 34,16 ±_ 0,05 MM 0 'ITO COOTB8TCTByeT 83HM)'TanbHOMy yrny 

1°,875. Ha onao:lt rrnaT<jlopMe c LlBHraTeneM yKperrnea HCTO'IHHK cBeTa (3) 
2 

H QJOTOJlHOJl (2) B 3KpaHe CO IUeJibiO 0,2 X 8 MM • naTyHH8SI J18HT8 p8CI10-

Jl0}!{8H8 M8}!{JlY HCTO'IHHKOM CB8T8 H ~TOJlHOL!OM 0 T8K 'ITO ¢loTOJlHOJl OCBerua

eTCSI TOJibKO B MOMeHT COBI18JleHHSI IU8J1H H 3Kp8H8 C OllHOM H3 menell: H8 

neHTe. 
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B sTOM cny'lae Bbipa6aTbiBaeTCSI snexTpH'IeCKHi!: HMnynbc B uenH ¢oTo

nHona, KOTOpb!H nocne nonOJIHHTeJibHOrO lfJopMHpOBaHHSI sanycxaeT UHifJpOBOH 

BOJibTMeTp, pa6oTaiOmHi!: B pe)!(HMe "BHemHHi!: sanycx". ITocne cpa6aTbiB8HHSI 

BOJibTMeTpa ero noKa38HHSI, npeo6pa30B8HHbie B SJieKTpOHHOM OJIOKe, noCTy

naiOT Ha uH¢pone'laTaiO~ee ycTpoi!:cTBo. ITocnenHee pa3pa6oTaHo Ha 6a3e 

/4/ . 
Tenerpa¢Horo annapaTa CTA-2M • IToxasaHHSI uH¢poBoro BOJibTMeTpa (Ex) 

Bb!BOASITCSI Ha neplfJoneHTY H OAHOBpeMeHHO ne'laTaiOTCSI Ha Tenerpa¢HYIO neHTY 

JlJISI BH3Y8JibHOrO KOHTpOJISio fleplfJoneHTa HCnOJib3Y9TCSI JlJISI BBO)la naHHbiX 

MarHHTHbiX H3MepeHHH B 8BM THna "MHHCK". 

Pe3ynbT8Tbi H3MepeHHil 

nnSI ycxopeHHSI npouecca H3MepeHHSI OObl'IHO H3MepSIIOT none ceKTOpHO-

.~oKyCHPYIOlliero UHKJIOTpoHa TOJibKO Ha sneMeHTe nepHOAHqHOCTH IIOJISio B CJiy

qae Harnero UHKJIOTpOH8 H3MepeHHSI rrpOBOAHJIHCb B OOOHX HanpaBJieHHSIX JlBH

)!(8HHSI naTqHKa (no H IIpOTHB qaCOBOH CTpeJIKH), 'ITO BABOe COKpamaeT BpeMSI 

H3MepeHHHo llnS! HCKJiliQqeHHSI OlliHOKH !3 STOM CJiy'lae, Bb!3B8HHOH KOHe'IHOH 

lliHpHHOH meJIH Ha neHTe, UHifJpOBOH BOJibTMeTp sanycKaeTCSI npH JlBH)!(eHHH 

naT'IHKa ITO qaCOBOH CTpeJIK9 nepe)lHHM lfJpOHTOM HMnyJibCa, B03HHKaiOlliHM B 

uenH lfJoTOJlHOAa, a npH JlBH)!(eHHH npOTHB 'laCOBOH CTpeJIKH - 3aUHHM lfJpoH

TOM. TaKHM o6pa30M sanyCK BOJibTMeTpa npOHCXOJlHT B OilHOH H TOM )1(9 

TO'IKe no a3!~MyTy. Tax xax UH¢posoi!: BOJibTMeTp H3MepSieT 8llC Xonna 

cnyCTSI 19~10 MCeK nocne noSIBJieHHSI HMnyJibC8 B uerrH lfJoTOJlHOJl8 1 TO OlliHO

Ka B H3MepeHHH nOJISI B TO'IK9 pasHa /). H =~10-2 ~I: . YfcXOilSI H3 

TOrO, 'ITO MaKCHMaJibHaSI CKOpOCTb H3MepeHHSI nOJISI CO BpeMeHeM (npH JlBH

)!(eHHH naT'IHKa ) COCTaBJISieT 2000 s/ceK. H8 BHelllHHX panHycax, f'1 H = 20 So 

B TO'IKaX HaHOOJibWero rpanHeHTa. 

10-KpaTHOe H3MepeHHe nOJISI Ha OilHOM H TOM )!(e panHyce noKa3aJI01 

qTo OlliHOK8 B orrpeneneHHH cpenHero nOJISI npH JlBH)!(9HHH naT'IHKa B OilHOM 

H TOM *e HanpasneHHH He npesocxonHT ~0,5 s. ITpH ilBH*eHHH naT'IHKa B 

6 

o6p8THOM HanpaBJI9HHH OlliHOK8 1 KaK H O)!(HJlaJIOCb, Bb!llie, HO TO'IHOCTb on

peneneHHSI cpenHero nOJISI He XY)!(9 1 TaK KaK oqeBHJlHO, 'ITO 

2Tr/N 

f _£_I!_ d (} = 0 • 
o a e 

'Ebma cnenaHa OU8HK8 MaKCHM8JibHOi!: norpelliHOCTH BblqHcneHHSI cpenHero 

MarHHTHOrO nOJISI npH p83HbiX 3Ha'leHHSIX 'IHCJia TOqeK H3MepeHHSI n rae 

n -qHcno ToqeK H3MepeHHSI Ha sneMeHTe rrepHOJlH'IHOCTH nonSI. Pe3ynbTa-

Tbl aHaJIH38, npoBeneHHOrO JlJISI Tpex 3H8'1eHHH qHCJI8 TO'IeK ( n = 12,24,48) 

noKa3biBaiOT 1 'ITO Bb!OpaHHOe qHCJIO ToqeK n = 48 SIBJISieTCSI BnOJIHe JlOCTa

TO'IHbiMo Tax, 3HaqeHHe cpenHero MarHHTHoro rronSI H, Bbi'IHcneHHoe llnlil 

n = 48 H paBHOe 19652 S, 6yneT OTJIHqaTbCSI OT COOTBeTCTBYIOlliHX 3H8'1•3HHH 

H H8 + 10 S JlJISI n = 24, a JlJISI n = 12 OTJIHqHe COCT8BJISieT y)!(e ~150 a. 

3axniO'leHHe 

HcrronbsoBaHHe onHC8HHoi!: nonyaBTOM8TH'IecKoi!: MeTOilHKH H3MepeHHlil 
-4 

M8rHHTHOrO nOJISI II03BOJISieT rronyqHTb npH Heo6XOAHMOH TO'I~OCTH ( ~ 10 ) 

Bb!COKYIO CKOpOCTb H3MepeHHSI ( ~ 2,5 CeK H8 TO'IKY) 3a C'I{!T 0930CTaHO

BO'IHOrO JlBH)!(eHHSI Jl8TqHK8 ITO a3HMyTy H8 3ail8HHOM panHyce. 

B 38KJIIOqeHHe aBTopbi xoTenH Obi Bbip83HTb HCKpeHHIOIO 6n8ron8pHOCTh 

rrpo¢. f.H.<l>nepoBy 38 IIOCTOSIHHbiH HHTepec K pa6oTe, M-Jlb M.P.Eyprapenh 

(Opes, <l>p8HUHSI) 38 pSin ueHHbiX coBeToB, 3. Tep-AKoiTbSIH 38 H3roToB

neHHe H H8JI8ilKY sneKTpoHHbiX 6noxoB. 
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