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Cpe~H MeTO~OB H3MepeHHH HH~YKIU!il IlOCTOHHHoro MarHHTHOro no

na oco6o Bl:l,IJ;enaerca uero~ S!Jt8pHoro MarHHTHoro peaoHa.Hca. Ero or

RHQHTenLHOR oco6eHHOCThD HBnHeTCH BUCOKaH TOQHOCTh H3MepeHHH 

a6conDTHoro 3HaQeHHH HH~YKUHH. Ho S!Jtep~ue MarHHTOMerpu, 'B KOTopux 

HCnonLayerca uero~, - cpaBHH~enLHO cnoxHue ycrpoilCTBa, H 6ea cne-

IU!aJILHHX cxeu nponecc HauepeHHH AOBORhHO ARHreneH. Iloarouy B 

Hacroa~ee BpeMH OHH npHMeHHDTCH rnaBHUM o0pa30M B KaqecrBe oOpa3-

UOBHX npHOOpOB ~nH KaJIHOpOBKH H noBepKH H3MepHrenen, OCHOB8.HHUX 

Ha ~pyrHX M8TO~ax. 0AHaKO AOCTHrHyrue B nocne~HJie rOAU ycnexH B 

COBepmeHC?BOB8.HHH .ffMP-MeTOAa H annaparypu C ero HCil0Rh30B8.HHeM 

.CBHAerenbCTBYDT O rou, qro B03MOXHOCTH HAepHUX MarHHTOMerpoB 3THM' 

He HCqepnuBaDTCH H QTO HX MOXHO CAenarh H8,lt8XHllMH H YAOOHUMH npH-

00p8llH ARH HenocpeACTBeHHOrO H3YQ8HHH CTpyxrypu MarHHTHUX nonen 

B illHpOKOM AHaila30He. IlOKa3aTh 3TO Ha KOHKpeTHHX paapaOorxax - OA

Ha H3 OCHOBHHX 11enen peq,epHpyeuon AHCcepranHH. 

OnHCa.HHue B AHCCepranHH npHOopu paapaOaTHBaJIHCh inH HsLiepe- · ·· 

HHR B yCT8.HO.BKax 3KCnepID1eHTa.JlhHOR S!Jt8pHoil qJH3HKH H yCKOpHTenhHOil 

rexHHKH. UeneHanpaBJteHHOCTh paapaOOTOK onpeAenHna, B qaCTHOCTl1, 

HeKO?Opll8 KOHCTpyKTMBHHe OC068HHOCTH 3THX n'p110opoB·, HO He yueHh

illHna HX YHHBepCMhHOC?H, H Il03TOMY HX MOXHO paccuarpHBaTh KaK npH 

6opu illHPOKOro npHM6H8HHH. 
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.U11cceprarurn COCTOHT 113 npe,l(HCJIOBH&, lli!TH rJiaB H 38ltJIDqeHHil 

H CO,l(eplltHT cnnCOK JIHTeparypu H3 99 Ha3Ba.Hllll. B Hell odo6111eHH pe-

3ym,raru padOT aBTOpa, BllllOJIHeHHIIX B Jladoparopnn H,l(epHbIX npodJieM 

Od1,e,l(l-11181IHOro HHCTHTyTa Sl,llepHHX HCCJie,l(OBaHHll H onydmiKOBU!IllllX 

8 /I-15/
0 

IIepBM rJiaBa BKJIDtJaer B cedH OCHOBHble CBe,l(eHHH O HMP-MeTO,l(e 

H3Mepemrn MarHl!THIDC nonen H JIBl!t8JlleM B ero OCHOBB HBJieHHll .HMP, KO

ropoe, KaK H3BBCTHO, 3aKJilltJaeTCll B H3dl!pareJII,HOM norJI0111eHHH l!Jll1 

H3JIYtJeHHH 3HeprHH 3JieKTpOMarHHTHUX BOJIH ll,l(pa.MH ne111ecrna, IlOMBIIIBH

HOro B MurHHTJIOe noJie. B MarHl!TOMerpax perHCTpnpyeTCH norno111eaHe 

3HeprHH. jJIH aroro Ha BBl!IBCTBO KpOMe l!3MBpHeMoro IlOJIH C IlOCTOHH

HOll Hll,l(YKUHell Bo HaKJI8,llUBaeTC.R e111e nepneH,l(HKYJI.RpHoe euy p8,lll!O-

qaCTOTHOe none 3, C:J<; ...-. : 
, ' ·-~ 

C tJaCTOTOll 

~'o :: .'/B":,, 
ue .) ' - r11pouarHl!THOe OT~omeHne Sl,llep B81!18CTBa - O,l(Ha l13 ¢H3H'I8-

CKHX KOHCTaHT • l!H,l(yKUHll fh MOlltHO HrulTH H3 3TOro BHpaxeHH.R, eCJlH 

H3B8CTHa BBJIH'Il!Ha _-/ , H nocJie roro, Ka.K 3aperHCTpHpOBa.HO rror110-

111eH:11e, H3Mepe11a pe30HaHCHa.R qacrora l~-.,. 
YKa3aHHOe BHatJane ,l(OCTOHHCTBO MeTO,l(a 061,.RCH.ReTC.R reM, 'lTO 

celltJaC ,!(JI.fl HeKOTOpllX Sl,llep ,) onpe,l(eJieHH C BbICOKOll TOtJHOCTbD 

(,~ 4.10-6 ,!(JI.fl npOTOHOB, Hanpm.lep), a qacrory COBpeMeHHUMll cpe,l(CT

B&!:11 MOlltHO l13MepHTb C ,l(OCTaTOtJHO MaJIOR norpelllHOCTbll. 

U3 BCex pa3HOBH,l(HOCTell Hl.!P-MeTO,l(a dOJlbmon rronyJI.RpHOCTbll 

nOJlb3yeTC.R ra.K Ha3HBaeMblll anroreHepaTOpHUll MeTO,I(. Ero OCHOBHUe 

,l(OCTOHHCTBa: HenpepUBHOCTb Ha6JllJ,l(eHH.R JIMP, m11pOKO,l(l18Il630HHOCTb, 

npocrora HaCTpOHKl1 Ha pe30HaHC, Hennoxaa llYBCTBHTeJibHOCTb. OH 

n03B0Jl.ReT cpaBHHTeJlbHO JiefKO aBTOMaTH3HpOBaTb BeCb rrpouecc 113-

MepeHHll. jJl.R H3MepeHHll CHJibHIIX uarHHTHUX nonen B mHpOKOM ~:11ana-

30He C y,iepeHHOII HeO,l(HOpO,l(HOCTbD ero CJ1e,1tyer cq11ran HaHC!OJiee 

IIO,l(XO,l(.Rm:I\Mo 
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B ,3TOM MeTO,l(e .IlOCTO.RHHO ,l(ellCTBYlllllee none 9, C03,JtaeTCH Ka

TymKOll HH,l(yK?HBHOCTH KOJieelareJibHOro KOHTypa anroreHeparopa C 

nepecxpa11nae1.1on qacroron. Paeloqee ne111ecrBo pasMe111aexc.R nayrpn 

KarymKn. Ilpn qacroxe. anroreaeparop_a: panHoll l, , , qacn 3Heprn11 

KaTymK11norno111aeTC.R B81!18CTBOM. lf3MBH8Hl18 npn 3TOM npOBO,l(HMOCTH 

KOH?ypa· perncrp:11pyeTC.R p8,llHO?eXHHQeCKl!MH cpe,l(CTBaMH. Henpepun

HOCTb HaC!JID,JteHH.R HMP oelecneqnnaerca rrepno,n;:11qecKoll MO,l(y1111unen, 

HMpHMep, H3Mepaeuoro nona. TeKCT rJiaDbl CO,l(BplitHT OilHCaHHe C!JIOK

cxeMbI ?aKoro MarHHTOMerpa H p.R,I( Bblp8J!CBHJ,1ll, llO/ICH.RlllllHX CYl!IHOCTb 

MSTO,l(a. 

Bropaa rnana noCB.RIIIBHa WHpOKO,l(HMa30HHllM ll,JtepHIDI uarHHTO

MeTpa.M anroreaeparopaoro rnna. Baaqane oelcroanxcH ocaonaue xa

prucrepncx11KH MarHHTOMexpon, a HMBHHO: ,l(Hana30H H3MepHeMUx nonen, 

,l(OIIYCTHMa.R HBO,l(HOpO,l(HOCTb nOJIH, norpeWHOCTb H3Mepeana. Ilpn 3TOM 

npMBO,l(H?CH ?HilHQHlle HX 3HatJBHHH, yKa3hlBae?CH,O? qero OHH 36BHCIIT, 

npnB0,1(/ITCH TaKJ!te xapaK?BpHC?HKH HeKoropux npnelopon, BblllYCKaBMblX 

npouumneaaocuD. 

jaJiee paCCMaTpHB~?CH 3JIBM8HTW H,l(BpHUX MarHH?OMBTpOB. B oc

HOBy paccyorpeHHH llOJIOllt8H oroelpa.HHHH JIH?eparypHHH MaTepnan H 

COC!CTBeHHllll onux • Ilpn paccuorpeHHH. ,llaDTCH peKOM8H,ll6UHli no Bblelopy 

cxeu, napauerpoB. H xapaK?epnCTHK OT,l(BJibHblX 3JIBMBHTOB. 

3aKaHQHBaexca rnana IIO,l(pOC!HIDI OIIHCaHHBM CXBMbl mHpOKO,l!Hana-

30HHOl'O Sl,llepaoro MarHHTOMB?pa Ha TpaH3HCTOpax/I/ • 3ra cxeMa' HB-:

JIHe?CH Pll.3BHTHBM_ paaee pa3paC!O?aHHblX cxeM MarHH?OM8Tpon12,3{. 

B MarHH?OMBTpax/I-J/:HCilOJih3YllTCH anroreaepaTOpHblH MB?O,ll ,lleTeK

THpOBaHHH cnrHana rrorJIOIIIBHHH HMP, OCUHJIJIOrpa.cpnqeCXHH cnoco{! pe

rncrpaUHH pe3oaaacaux ycnonnn, aurrnnry,lla MO,l(YJIHPYlllllero nona . ~ . : , ' . '. . . ' ,. 

Clonbme lllHpHHll JIHHHH,nOrJIOIIIBHHH. CxeMaMH H KOHCTpyKu~ea npe,l(y-

CJla?pnnaexca pasue111eHne .,B Kopnyce .I(arqnxa, ~e3,. '.JP83Mepaoro yae1111-

qeana ero raelapHTOB, xpoue Cle3yCJIOBHO HeOC!XO,l(HMllX aneMBHTOB BBCb 
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npeoclpaaonaTeJlh mtP D :rneKTpllqecKM.A ·c.11rH8Jl HH3KOll qaCTOTll:, qTo 

coa.naeT clnaronp1rnrnue ycnonmi .nna y.nMeHHil .naTqMKa Ha dOJlhllll!e 

paCCTOSIHl!il OT OCT8JlhHOi1 qaCTH :uarHHTOMeTpa. HeoclxO,l.lHMOCTb D TaKHX 

np11clopax 11aclJ1D,l(aeTCSI, HanpnMep, B ycKopnTeJlhHOi1 TeXHHKe H pSl,1\8 

qJ113llqecm1x 3KCnepll1!011TOB, r,l.le Hepe.nKo npnXO,l.lllTCS! HM0Th ,l!eJIO C 

clOJlhlilllMll MarHllTaMII, a onepaTopy, B0.I!YIIteMy 11:nrnpeHllil, HaxO,l{HThCH 

D,l{a.Jll1 or MarHllTa. IlpOMlilllJ10HHOCTh He nunycKaeT nO)!XO,!!SIDIIDC ,l!JIS! 

::iroro Sl,l\Cpuux MarHHTOMeTpOB. 

Uarm!TOMCTp Ila TpaH3l1CTOpax DllrO,l{HO OTJlllqaeTCS! OT CDOllX 

npe,l.lmecrneHH11KOB OTCyTCTDl10M npOS!BJICHHi1 MllKpO~OHHOro 3qxpeKTa, 

11HOr.na sipKO DUpruK8HHOrO B MarHHTOJ.teTpax 1 11edOJ1hllll1Mll paa:uep&!ll 

,naTqnKa l1 ,npyr.WMll )!OCTOl1HCTDaMH. Il03TOMY TOJlhKO 011 no,npodHO pac

CMaTpllllaeTC/1 n ,nnccepTa1urn. 

l(OHCTpyKTl1BHO MarHllTOMeTp paa,neneH ua .nrie qaCTl1. O.nua ll3 

llllX - .naT'IHK, ,npyrm1 OcloC,l.ll1HCHa O,l.lHH!.! Ilpl1clOpllUM Kopnyco:u 

11 C nepnon CBS!3a.Ha MHOrOl!:llJlhHUM KaueJJeM. )IJlllHOD npllCi/111311TC/lhHO 

IO M. C 113M8pl1T8/leM pC30Hal!CHOi1 'laCTOTll ,l{aT'll1K CDS!3llDa8TCS! BU~O-

J(O'laCTOTIIUM K.aclcJJe1! TUKOH l!te )l,JIIIHU. J(mma K<lCiCJJell np11 11eo6xo

)l,1il,IOCTH HOJ;(0T clUTI, B HeCKQJII,KO pa3 YBCJIH'ICHa, BilJIOTI, .no 100 M •. 

'B ,naT'IJ,!Ke paaMemettw anroreueparop, aMilJIHTYJIHHlt ,nereKrnp, 

KaTylllKa, MO,l.lYJll1PYDIItaS! H3MepsieMoe noJJe c qaCTOTOll 50 r~, a TaKxe 

KaCKa,n: 1 6or11acyv11111n nxo,nHoe ll DHXO,l!HOe conpoTl1BJ1eHl1SI coornercrneH

HO qacToTouepa n anroreHeparopa. ll KaqecTne 'paOoqero nemecrna 

l1CilOJlh3yercsi cnaduli DO,l!HHll pacrnop f •' (rva~ ,, • l!acTora anrore

HepaTopa nepecTpallBaeTCll C IlOIJOl!lbD napllKallOD, Hanplll!ceHHe Ila KO

TOpHe no.naercsi c wioroocloporuoro pe3ncTopa. 

ITOCKOJlbKY B ,l{aT'lllKe uaxO,l.lllTCS! Tpall3HCTOpu, Ba.JltllO 3Harb, KaK 

Cl1JlbHO MarHHTHOe none DJmller Ha HX xapaKTepHCTl1KH. IIpone,neHHHe 

HCCJ18,l.lODaHHil/4/ IlOKa3ann, qro 3THM BJ111llHHeM MOXHO npeHeclpe'lb, 
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flC.U H8DpB1l1I8HIUI DOJI.S ll Jl]lll8HH.B HOCHT8JI8ll 3al)R,lta 11 Tp8.H3XCTO.P8 

COBll8,l(aDT, T.e. llpH COOTB8TCTBYD~ea opH8HTaIU{H TPaH3ICTOpOB B ~ar

llHKe. 

Y.naJI8HHaa OT .naTIIHKa qaCTh uarHHTOM8Tpa BKJIDllaeT 11 ceoa ycH

JIHT8Jih pe30HaHCHOro CHrHaJia, cxeuy CTadKJIH3aIU{H 8lUJJIHTy.nw 

Ha H800XO,IJ;HHOH ypOBHe, 3JI8KTpOHHO-Jiyll8BYD TpyOKy ~ia HadJID;,;8HHa 

H perHcrpanHH .HMP, HCTOIIHHKH llHTaHHH H BC8 opra.HLI YIIP8.11JI8HHR. 

MHeerca Ta.Klt8 cxeMa, CHrHaJIH3HPYDDtaR OTCyTCTBH8 B030~8HHR aBTO-. 

reHepaTopa. 

ECJIH .HMP-MeTO,ll Hcnou3oBaTh B H3YepeHH.sx H80,llHOpo,11;HHX noJielt, 

TO H8HHHyeMO B03HHKaeT nonpoc: KaKHM roqHo ,l!OJIX8H OllTD 00~8M 

paOoqero B8ll\8CTBa B 3TOM cnyqae. B JIHTeparype H8T T80p8THll8CKH 

HnH 3KCnepHY8HTaJIDH0 OdOCHOBaHHoro OTB8Ta Ha 3TOT nonpoc. 

B pe3yn1,Tare HCCJI8,l{OBaHHlt, llp0,!!8JiaI1:HHX npH pa3pa00TK8 OllH

CaHHoro MarHHTOM8Tpa, ORJia noJiyqeHa KpHBa.s 3aBl1CHMOCTH OllTHMMh

Horo ,ll;Ha.Merpa nnnHH){pHq8CKHX aunyJI C paOOq,HM B8ll\8CTDOM OT HH.nYK

nHH H3M8pll8MOro IlOJill npH ero H80,IJ;HOp0,l.lHOCTH 0,5~ Ha I CM. B npe

,l!eJiax noJieB, H3M8plleMwc npnoopou, KpHBaa onHCHBaeTc.s npocToff 

3WIHPl1118CKOR ~opuyJioB: 

-I 
donT = 1,7(f+ 0,173), 

r,l!e danT - onrnMaJll,HllR ,l!HaJl8Tp B w, 8 - HH,!!YKnHR B T. OnTHMaJID-

HHMH C'IHTMHCh re rumynH, KOTOpue ooecne11nBaJIH HaHOOJIDmee OTHO

lll8HH8 B8Jll1'1HHll c11rHa.JI/lllYM K lllHpHH8 CHrHana. B11ecTe C 3THM nony

'18HLI 011\8 3aBl1Cl!MOCT11 ffi411JIHTY,l{H cnrHaJia H ero mnpHHH OT ,IJ;H8Jl8Tpa 

aunyn np11 pa3HliX H80,l.lHOp0,!!HOCTllX 3a,I{aHHOro IlOJlll. IlOJih3YSICh HX, 

rpa~HKaJJH (OHH np11Be,l{~Hll B ,l{HCC8pTanH11) MOXHO 0~8HHTD, KaK CHJID

HO H80,l.lHOp0,l.lHOCTI, DJIHll8T Ha aMilJIHTY.llY cnrHaJia Hero lllllpHHY, 

HaCKOJIDKO BaJltHO BH,l.lepxnBaTD OilTHMMI,HHe pa3M8pH rumyn. 
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B pe3ynbTaTe Bcea npOAenaHHOH paOo,:ru (a B MarHHTOMeTpe 

npeAyCMOTpeH ell!e pSIA Mep, cnocoOCTBYDll!HX nonyt1emrn nyqmero CHr

HaJia HMP) OilHCaHHUH uarHHTOMeTp HMeeT cneAYDll!He OCHOBHUe xaprut

TepHCTHKH. 

nnana30H H3MepSieMHX npH6opou nonea nexHT B npeAenax npH6nH-

3HTenbHO OT 0,05 AO 2,5 T. OH pa36HT Ha II Il0AAHana30HOB. ITepexOA 

OT OAHOro nOAAHana30Ha K Apyrouy ocymecTnnSieTcSI 3auenoa nerKo

C'I>e1.mux rononoK, COAePJitamHx KaTylllKy MOAynmurn H pacnonoxeHHYD 

BHYTPH Hee rum.yny C nemeCTBOM, Ha KOTOPYD HaMOTaHa KaTyWKa HH

AYKTH~HOCTH Kone6aTenbHOro KOHTypa anToreHepatopa. 

Ecnn 3a.!laTbCSI cnyllaJ!Hon OlllH6KOR pe3ynbTaTa IO H3MepeHnR, 

HanpnMep, o,OI%, TO MarHHTOMeTp Il03B0nSieT H3MepSITb nonSI nume 

o,r Tc HeOAHOPOAHOCTbD AO 2%/CM n OKOno 0,05 Tc HeOAHOpOAHOCTbD 

AO !%/cu. CneAyeT 3a.MeTHTb, l!TO 3TO CpaBHHTenbHO BUCOKHe noKa3a

TenH:. 

nnSI Harnll,IIHOCTH Ha.pnc. Ill 2 noKa3aHU npH pa3HUX ycnneHHSIX 

Ha6nDAaeMUe CHrHaJIU HMP B none o,r T c HeOAHOPOAHOCTbD COOTBeT

CTBeHHO !%/CM H O,OI%/cu. 

raoapHTHUe pa3Mepu AaTl!HKa - 150 x JO x II w 3• TOnll!HHa 

AaTl!HKa - II MM. OHa onpeAenSieT MHHllMaJibHO AOilYCTHMUH 3a30p 

HCCneAyeuux MarHHTOB. 

B He6naronpHSITHl:lX ycnoBHSIX - ll3MepeHHSIX OlleHb cnaoux, Cllnb

HWC H HeOAHOPOAHUX nonea - llHTeHCHBHOCTL CHHrana l1MP MOXeT yueHb

mHTbCSI HaCTOnLKO, l!TO OH OKa3unaeTCSI nonHOCTLD 3aMaCKHpOBaHHUM 

BHemHHMH H BHyTpemrnirn noMeXaMH n, CTaJIO Oun, HCilOnI,30BaHHe 

ll,llepHUX MarHHTOMeTpOB CTaHOBHTCSI HeB03MOXHUM. TaK KaK nOBUmeHHe 

HHTeHCHBHOCTH HepeAKO CBSI3aHO C npeOAOneHHeM 60nbmHX TeXHHlleCKl!X 

TPYAHOCTeR H npHHI{I1IlH8.JlbHO orpaHHlleHO, TO rteHTpaJibHM npo6neua., 

KOTOpaSI cymeCTByeT B HMP-MeTOAe,- 3TO 6opb6a c nouexaMH. ITOBUCHTL 

HHTeHCl!BHOCTb fil,IP H yMeHbWHTL BpeAHOe AeHCTBlle nouex B ll,llepHUX 
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MarHHTOMe:rpax MOlltHO H6CKOJIJ,KMMH cno£odrom. OHH OdCyllt,l{B.DTCJI B 

:rpe:r1,el! rnMe. l{poue :roro, B Hell om1c1rnae:rca cpaBHH:ren1,Ho npoc:roe, 

HO s4XPeKTHBHO pado:ranniee yc:rpol!c:rno, npnMeHeHHOe B uarHn:roue:rpe 

){Jill ynyqmeHHJl OTHOmeHHJl CHrHM/nouexa15,6/. 

Yc:rpol!c:rBO npe,l{CTaBJIJie:r C060ll a.HanorOBUl! Ha.KOilHT8JIJ, C nono-

' lltHT6JIJ,HOl! odpa:rHOl! CBJ13LD, y KO:ropol! sa,11epua paBHa nepHO){Y cne

,l{ODaHHJl BXO,l{HUX HMl1YJILCOB, a K034lCPHl.(H6HT nepe,l{aqn H8CKOJIJ,KO M6HJ,

me 6,l{HHHllll, naaqe roBOpH, pel(HpKyJIJITOp, JlBJIJIDniHl!CJI npaK:rnqeCKOl! 

p6MH3al(H6ll OilTHMaJIJ,HOro c(JHJIL:rpa ){Jill nepHO,l{HqeCKOl! noCJI6,l{OBa:reJIJ,

HOCTH BJ1A60llMnYJILCOB 0 

lJ MarHHTOMe:rpax all:roreuepa:ropHoro :rnna npH CHHyCOH,l{MLHOl! 

MO){YJilll(HH 6on1,me m11pHHU JIHHHH H!AP H :roqHOM BUilOJIH6HHH pe30HaH

CHllX ycJIODHl! HM66TCll IlOCJI6,l{ODa:reJIJ,HOCTJ, paBHOOTCTOJimnx HMnyJILCOB 

C qac:ro:rol! CJI6,l{OBaHHJI, paBHOl! YAB06HHOl! qac:ro:re MO){YJilll(HH 2.; ,v; • 

l!M6HHO H3 pacqe:ra ua 3TY qac:ro:ry CJI6,l{OBaHHJl BUdnpanoc1, BpeMJJ 3a

){6plltKH uenn o6pa:rHOl! CBJ!3H P61lHPKYJIJJTOpa, HCilOJIJ,30BaHHOro D Marun

:roue:rpe. Ilpn :ra.Kolt 3aJl6PJICK6 06uqHo :rpy){HO yc:rpaHHMaJI B MarHn:ro

Me:rpa.x nouexa c qac:ro:rol! ;-,., CYJllec:rneHHO ocnadnlle:rca, :rax KaK aa 

nol! qac:ro:re oOpa:ruaa CBJJ3L peunpKynll:ropa o:rp11ua:ren1,Haa. Kpoue 

:roro, npn O){HHaKonoM KOJinqec:rBe HaKannnnaeuu.x: nunrn1,con co cny

qaeu, KOr,l{a aa,11epxKa paBHa nepno){y MO){ynnpynniero nonll, npeMll 11a

Konne11nll COKpaJJtae:rCll B,l{BOe. 3:ro IlOJI63HO npn IlOHCKe pe30HaHCa. 
f f IlpaB){a, BUOOp Bp6M6HH 3a,118plltKH PaBHliM -,,,-=-- 1 a He -=- 1 ,_ M /- /'7 

no:rpe60BM 3aM8HHTL oduqHO HCilOJIL3Y8MUl! cnoco6 penic:rp~H pe-

30HaHCHUX yCJIOBHll no Ha6JIIJ,l{a6MOMY Ha 3KpaHe :rpyOKH nepeuemeHHD 

n1myn1,coB Ha ){pyrol!, B Ko:ropou npn3HaKou :roqHoll Hac:rpoltK11 ua pe-

30HaHC CJIYJitHT MaKCID.Cj'l( a.LIIIJIHTY){U HMilY JIJ,COB • CpaBH6HH6 B pall HUX 

ycJIOBHlDC 061,1q110 HCilOJIL3Y6MOrO cnocoOa C npHM8H8HHl,IM Il0Ka.3MO, 

q:ro nocne){HHll, no Kpal!Hel! Mepe, ne yueH1,mae:r :roquoc:rn nauepeHHll 

IlOJlll. 
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HemnpoKHll cneK:rp m.myn1,cuoro c11rHana B uarun:roue:rpe, oco-

6euuo npn He6on1,mnx ru.mnn:ry,l{ax uo){ym1pynniero nonll, no3non11n B Ka

qec:rBe aa,11epx11nru:Jmero yc:rpol!c:rna Hcnon1,aonan npoc:ryn ! '; -JIHHHD 

aa,11epxin. q:ro6u yueu1,mn:r1, ee raOapn:ru, qac:ro:ra MO,l{yJillllHH ynen11qe

Ha .l(O ~ 400 I'll. )lJill a:roro B MarHJ1:ro1,rn:rpe nuee:rcll cner.rnanLHUl! re

Hepa:rop, oOecneq11BalllllHlt MO){YJilll(HD H ropH30HTMLHYD paanep:rKy oc

l(HJIJIOrpacpnqecKoro HH,nHKa:ropa uanpaxenneM c a:rol! qac:ro:rolt. RHHHll 

3a,118plltKl1 coc:ron:r H3 200 3B8HJ,6B. KoHC:rpyKTHBHO OHa ocpopunena :ra

KHM oOpasou, q:ro ee 00$8M - 150 x 150 X 60 uu3• 

J!a-sa 11ec:ra6nn1,uocrn qacro:ru renepa:ropa 11 BpeMeH11 aa,11epxK11 

JIHHHH B03MOxHo Hapymen;ie paneuc:rna npeueH11-aa,11epxKH nepno,ny cne

){OBaHHll HMilYJILCOB. Ho OTKJIOH6HHe o:r panenc:rBa ,l{O 1% BilOJIHe ,l{Onyc

THMO. B 3TOM cnyqae no:repn B roq11oc:rnHac:rpoltKH ua pe30HaHC 11e

CYJllec:rne11au. Ha cnyqal! 60JILlllHX orKnoHeHHlt 11 ){Jill nepnouaqrur1,Holt 

Hacrpo~KH B cxeue reHepa:ropa npe,l{yCMo:rpeHa nnanHall perynnpoBKa 

qac:roru. 

PeunpKfnll:rop DKJinqea B uen1, ycnn;irenll peaoHaHcuoro cnrHana 

uarH11ro11e:rpa. CpanueHne xapax:rep11cr11K uarm1roue:rpa c pe11npKyJill

:ropou 11 Oe3 Hero noKaaano, qro peu11pKyJill:rop no3BOJiller,coxpaHHD 

H8l13M6HHUMH ,l{Haila30H H :roqHOCTJ, H3MepeH11ll, yneJIHllHTJ, ,nonyc:rHMYD 

H60,l{HOp0.l(HOCTJ, 113MeplleMoro IlOJill B 2 pa3a. 

, Tue. J HJIJIDC:rp11pyer pado:ry HaKOill1T6JIJI. 

qexBep:rall rnana .l(nccepral(HH nocnllmeHa nonpocau allTOMaTH3al(HH 

H3MepeHHl1 J!.l(epHUMH uarHHTOM8TpaMH. 0CHOBH06 CO,l{8plltaHH8 rnanu co

c:raBJillDT onnCaHHll m;ipoKoaa.xna:rHol! c;ic:reuu anroua:rnqecKoro no;icKa 

pesoHaHCa H cnexeHHll sa HHu/7/, a :rane an:rouar11qecKoro ycrpol!cr

Ba 3ailHCH pe3yJIL:ra:rOB H3M8p6HHll MarHHTHoro IlOJill Ha nepcponeH:ry18( 

C;ic:reua allTOMar;iqecKoro IlOHCKa H CJI8llt6HHJI BHilOJIH6Ha C HC

IlOJIJ,30BaHH8M :rexHHKH npeoOpa30BaHHll BP8M6HHUX HHTepnaJIOB Mellt,l{y 

HMilYJIJ,CaMH B ynpaBJilllllllH6 Hanpllllt6HHJI. rnaBHOe ,l{OCTOHHCTBO onncau

HOl! CHCT6MU - m;ipoKall nonoca 3axBaTa B p6lltHM CJI6llt6HHll. illHPHHa 
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noxoCH onpe.iteJL11er.cB: 1lllil.lIK™oa uo~yxanuu w worn npeuwaa.rb up1-

HY !HHHH HMP B HeCKOJILKO BAHHHU H gaxe ABCRTKOB pa3. OrcD,J;a cxe
AYBT BliCOKaJI Ha,D;BXHOCTL CHCTelW. HlleDTCJI H ~pyrH8 ee npeHMYJlleCrBa 

no CpaBHBHHD, HallpHuep, C ~a30Blll0! ABTeKTOprom, qaCTO HCilO!L3J8-

UhlMl1 B uarHHTOMerpax AHJI aHaJIOrHqHl,IX nenel. 

IlpHHUHn ABICTBHJI CHCTeMhl OCHOBaH Ha BlillHCXBHHH npOH3BeAeHHR 

ABYJC HanpJIXeHHI, 3aBHCJimHx or BpeueHH. B MarHHTOUerpe, rA8 npoe

HBHa 3Ta cuc;eua, nepeMHOXaDTCR HanpaxeHHB HMnY!LCHOro CHrHaJia 

HMP H CHHYCOH,D;aJ!LHOe HaripJI:a:eHHB C qacToron MOAYlIRnHH. ITOCKOUKY 

B AaHHOM cnyqae He rpedyerca nepeMHoxeHme B crporo uareMarnqecxou 

CMhlCJie 3roro .. noHarna, oKa3aJIOCL AOnycrHlllW B xaqecrne nepewoxa

nmero ycrponcrBa HCnOnL30BaTL KOJILUeByD AHOAHYD cxeuy, KOTOprul 

npH onpeAeJieHHhlX ycnOBHaX odecn~qHBaer BnOJIHe YAOBJiernopurenLHhle 

pe3ynLrarhl rpedyeuon onepauHn. 
~o KOJILU8BOI cxew CHrHM HMP npOXOAHr.qepes ABYJCCTOpOHHHI 

orpauHqHTBnL. Ta.Kall npeABapureJILHaR odpooorxa cnrHaJia noJiesHa, 

npellt,ll;e Bcero, reY, qro ocnadnaer BpeAHOe Aelcrnue myuonol nouexn.1 

ll!mynLCHHI cnrHan nocne KOJILUBBOI cxeuhl ycHJIHBaerca H npeodpa3y

ercR B nOCTORHHOe HarIPJIXBHHB. 3rHU uanpnxeHueu, BeJIHQHHa H 3HaK 

KOTOporo 3aBHCRT OT OTKJIOHBHHll qacrorH.(noJIR) or pesoHaHCHoro 

3HaqeHHR, c nouomLD napHKailOB nOACTpa.Hnaerca qacrora a.Broreuepa

ropa. Cncreua co'Aepxur eme cxeuy HenpepHBHOI pa3BeprKH qacrorH 

B npeAenax Bcero noMHBilasoHa. 
TaKHM odpasoM, B MarHHTOMerpe, B KOTOpOM dhlJia HCilOJIL30BaHa 

onncauHaR cucreMa, roqHaR uacrpollKa Ha pesoHaHC n nocneAynmee 

HenpephlBHOe cnexeHHe 3a HHM B nOAAHaila30He ocymeCTBJIRDTCR aBTOMa

THQeCKH, qro Aenaer npudop BeCLMa YAOdHhlM B 3KCnnyarauHH. 

MaKCHMaJILH08 Bpeua noHCKa pe30HaHCa npn ncnoJIL3yeMoil qacrore 

!JOAYJIRUHH 50 ru - ~ 30 c. YCl<OpHTL non CK MOlltHO, nOBhlCHB qacrory 

MOAYJIRUHH. Ilpn yKa3aHHOM BpeueHH noncKa cncreua Ha.n;exao poooraer, 
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eCJIH nnKOBhle 3HaQeHHR cnrHaJia HMP Ha ee BXOA8 xora Ohl Ha 20.Jo,g 

npeBhllliaDT nHKOBHe 3HaqeHHR lliyYOBOU nouexu. UarHHTOMerp C onncaH

HOI cucreuon B aBTOMarnqeCKOM peXHMe padoru npn npeXHHX AH8Ila30He 

H3Mepneuux nonen (0,05+2,5 T) n norpelliHocrn H3MepeHHR (0,01%) 

n03BOJIR8T H3Mepan nonR Bhllli8 o,r TC HBOAHOPOAHOCTLD AO 1%/CM ll 

OKOJIO 01 05 TC HBOAHOPOAHOCTLD AO 0,04%/cM. 

HepeAKO H3Mepemie HHAYKUHH MarHHTHOro nonR - 3TO TOJILKO 

OAHH 3Tan B pemeHHH KaKOI-HHdYAL HayqHon HJIH rexHuqeCKOH 3a,n;aqn, 

nocne Koroporo CJ18Ayer MaTeMaTHQBCKM odpadOTKa pe3yJILTaTOB H3-

MepeHHJI. Ta.K OdCTORT Aena, HanpnMep, npu C03AaHHH dOJILUIHHCTBa 

coBpeMeHHhlX ycxopnreJ!el 3apmireHHhlX qacrnu. ECJ!H odpooorKa BeAerca 

BHQHCJIHTeJILHOI MalliHHOI, ro, noCKOJILKy·~me He BCerAa Y'Aaerca ocy

mecrBHTL HenocpeACTBeHHYD CBJI3L H3M8PHTeJIJI C MalliHHOH, cymeCTByer 

. HacroJirenLHaa norpedHOCTL B ycrponcrnax, nrpaIDmnx ponL npoMe~y

roqHoro 3B8Ha. TaKHM 3BeHOM MOXer CJIYJICHTL onHCaHHOe B 3aKJIDQH

TeJILHOI qaCTH qerBeprol1 rnaBhl ycrpolCTBO 3ailHCH pesyJILTaTOB H3Me

peHHR Ha ne~oneHTY, r.e. B YAOdHOM AJIH MalliHHU BHAe. 

OnncaHHOe ycrponcrBo padoraer c ne~oparopou ITil-80. OHo 

npeAHa3HaqeHO AJIH 38IIHCH umppOBOli nmpop:uaunH C 3JieKTpOHIIO-CQeTHO

ro qacrorouepa nnn un~poBoro BOJILTMerpa B cnyqaJix H3MepeHnJI nonn 

coorBercrBeHHO ffAepHHM MarHHTOMeTpOM HJIH MarHHTOMeTpOM, OCHOBaJI

HHM Ha sqxpeKre Xonna. Ero cxeuon npeAycuarpnBaerca TaKJll:e Bosuox

HOCTL 3alIHCH HHWOPMaUHH, HadpaHHOI BpyqHyD C IlOMODILD nepeKJIIJqa

Tenen. 

Ha3HaqeHne ycrponcrBa He HCKJ!nqaer B03MO~HOCTH HCilOJ1L30Ba

HHR ero B APYrHX CJiyqaJIX 3alIHCH IUt~pOBOI HH~OpMaUHH. OHO MOXeT 

cnyxnrL OCHOBOR AJlR Oonee CJIO~HhlX ycrpolCTB. Tax, AOilOJIHeHHOe 

HeOdXOAHMhlMH sneueHTaMH, OHO npnMeHaerca B CHCTeMe aBTOMaTHQe

CKoro nsuepeHua tonorp~Hn uarHHTHoro nona191, Koropaa no 3a,n;au

Hol nporpauue ynpa.Bnaer nepeuemeHHeM AaTQHKa MarHHrouerpa B sa3ope 
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va.rsvta, 3an1cu5aeT na.nell!llOH8HTY ero KOQJ)JU!HRTH H B8J!HqHHY IlOJIH, 

a.BTOMaTHqecltll BllelHpaer HYJCHUR peXH_?,C paOoru. 

YcrpoRCTBO Il03BOHJl8T 3anHCUBaTL C8MHpa3pH,ltH08 ~ecarxqH08 

qvcio co 3H8.ltOM. ~JIH 3anHCH Ha neppoieHry HCll0Jlb3yeTCH narnpa3-

pa..:HwR ~BOHqHWR KO~. <POpMa 3anHCH COOTB8TCTByer rpeelOBaHHHM ~Ha 

awqnciHT8JlbHOR Mall!HHU "lilHHCK-22". 

YcrpolCTBO BHnOJIH8HO Ha CTB.H,D;apTHHX aqeRKa.x MalllHHU E3CM-3M. 

tmcio HCilOJlb3yemoc aqeeK - 34. B ~HCCeprru:tHH npHBO,l\HTCa llO,l\pOClHM 

cxeva aroro ycrpoRcrBa. 

-Teva nocJie~HeRtnaroR rJiaBu - H,JtepHue craelHJIH3aropu uarHHTHO

ro llOJIS. R XOTJI 3Ta reua Bl,IXO,l\HT 3a pawtH oelmeli rew, OHa BKJIDqe

Ha B ~HCCeprru:tHD, TaK KaK OCHOBY JIDCloro H,JtepHoro cra6HJIH3aTopa 

COCTaBJIHDT 3Jl8M8HThl H,Jtepnoro MarHHTOMerpa. OcoeleHHO yele,l\HT8JlbHO 

oel~HOCTb 3THX npHClOpOB B~Ha Ha np;iuepe HA8pHoro MarHHTOMerpa 

co CJI8,l\S~en CHCT8MOR. ~eRCTBHT8JlbHO, 3TOT MarHHTOMeTp npa.KTHqeCKH 

083 H3M8H8HHR MOXHO HCilOJib30BaTb ,l\BOHKO: ,l\JIH H3MepeHHH H craelH

JIH3ru:tHH MarHHTHOrO noJia, ,l\OllOJ1HSH ero COOTB8TCTB8HH0 H3M8pHT8Jl8M 

HJIH craelHJIH3aTOpOM qaCTOTU aBToreHeparopa. Pa3HHUa Cly,l\8T COCTOHTb 

JIHfilb B TOM, qro B OAHOM CJiyqae ynpaBJIHDIIUlM HanpsxeHH8M llO)\CTpB.H

BaercH qacrora, B Apyrou - none. B nepBOM - qacrora H3MepJiercn, 

BO BTOpOM - craelHJIH3HpyeTCH. EcreCTB8HHO,C yqeroM KOHKp8THHX 

xapaxrepHCTHK craelHJ1H3HpyeMoro MarHHTa craelHJIH3aTop IlOJIH A0JIX8H 

OWTb )\OllOJIHeH eme yCHJIHT8Jl8M HeOClXOAHMOR MOmHOCTH. 

IIpm.1eHHTeJ1bHO K craelHJIH3aTOpaY IlOJIH BCe CKa3a.HH08 B ,l\HCCep7 

Tru:tHH 06 3Jl8MeHTax MarHHTOM8TpOB H HX xapru.:repHCTHKax ocraeTCH 

B CHJ18. B 3TOM MOXHO OUJIO yOe,l\HTbCJI, KOrAa OnHCaHHUli CJieAJlll!Hli 

uarHHTOM8Tp HCilUTHBa.JICH B Ka1IeCTB8 CTaelHJIH3aTOpa noJia, H HCilUTa

HHH noKa3aJIH BCe ,l\OCTOHHCTBa 3Toro npHClOpa: xopomyn HaAeX~OCTb 

H roqHOCTb CTaCJHJIH3aUHH B npeAeJiax pa.Hee yKasaHHhlX noneli HAO

nyOTHMOli HX H80AHOpOAHOCTH. 
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l{pOMe yKasaHHH Ha oelmHOCTb cxeM .f!,D.ep11ux uarm1ToMeTpOB H CTa-

6_HJlH3aTOpOB B IlSITOli rJiaBe OilHCa.Hll cxeuh! Hl.lP-npeoelpasoBaTeJISI (AaT

qmm) CTaCJHJIH3aTopa IlOJIH/IO/ 11 qiasoBoro A8TeKTOpa, .liCilOJlb3Y8MOro 

.B OT,l\eJILHUX sKseunJISipa.x SToro craOHJIHsaropa .Ii Apyrnx craelnJil!3H

PYDmHX CHcreua.x111 , 121. 

B 3aKJinqeHl!H IlOABO,l\SITCSI HTOrH npoAeJlaHHOli paOOThl, OHH CBO

ASITCSI K CJI8AYD~eMy: 

I. IlpOaHaJIH3HpOB8.HO COBpeMeHl!Oe COCTOSIHH8 A8JI D OCJJiaCTH 

paspaelOTKH H C03AaHHH llll!pOKO,l\Haila30IIHUX SI,l\epHhlX Mar1111TOMCTpOB 

AJIH Cl!JlbHUX IlOJieli, BKJlnqaa rrurne nonpocu, KaK aBTOJ.laTH3UUHSI H3-

Mepe11nli H yJ1yqwemrn Kaqecwa pes0Ha11c_11oro ·cnrHa.JJa :irnx np11Clopon. 

Paccuorpe11u :iJ1eMe11ru 11 xapaxrepHCTHKH npnelopoB, Jta11u peK0Meu;1a

u11n, KaCaD~HeCSI BUClopa OTA8JlbHUX 3JICMCHTOB, HX CXCM, napil.MCTpOD, 

xapru.:repHCTHK. 

2. Pa3pa60TaH Sl,l\CpHllli Marm1TOMCTp Ila Tpa.!13HCTOpux, KOHCTpyK

UHSI H rex1111qeCKHe xapaKTCpHCTHKH KOTOporo Il03BOJISIDT V,Cil0Jlh30BaTh 

ero BO Ml!Ornx H3!.tepel!HSIX, BKJinqag H31.18pCHHSI noJJelt Ha CJOJihWHX 

paCCTOHHHllX OT MarHHTa, 

3. PaapaelOTaH H)(Cpllllli MarHl1TOMerp c amuJOrOBl,!M ycrpoilCTBOM; 

xapaKrepHCTHKH KOToporo npHOJimKaJJTCll K xapaKrepHCTl!KaJA ljJllJlhTpa, 

OilTHMUJibHOro )lJlll Il•:pHO,l\HqecKOA IlOCJIC,l\0Bi1TCJIJ,HOCTl1 Dl!)(COH!,!JIJJIJ,

COB. YcrpoACTBO Il03BOJIHJJO yBBJIHqHTb )(OilYCTHMYD HCO)(IIOpo.nHoCTh 

H3A!BplleMoro noJ1n, coxpaHHB ,l\pyrvie xapaKrepncn1KH np11tlopa B npex

HHX 3Ha'lBIIHHX, 

4. C HCITOJIJ,30llaHHBM BpCMCl!HOrO ,l\HCKpllMHHaTopa HMIIYJILCOB ,pas

paelOTaH Sl,l\BpHUII MarHHTOMCTp C aBTOMarnqeCKOil uacrpoAKoA Ila peao

HaHC H CJ18l!CBHHCM 3a JIHM. AnTOMaTHqecKa!l HacrpoliKa c,n;eJia.JJa np.11Clop 

BCCJ,Ma Y.l\OCJIIW! B 3KCnJiyaraunvi. 

5. Pa3paelora110 aBrouarnqecKoe ycrpolicrBo :irurncv. ua nepcpo

J1e11ry pesyJILTaTOB H3MepeHHli MarHHTHoro IlOJISI C IlOMO!llbD Sl,l\Cpl!IDC H 
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xonnOBCKllX MarHllTOMeTpOB. OHO MOX8T ncnonL30BaTLCSI 

cnyqamc sanncn un~poaon_ nawopuaunn. 

H B ,1tpyrnx 

6. PaspaOora.Hu OnoKH HUP-npeoopaaoaaren.11 ll wasoaoro .1tereKTO

pa ,1tn.11 mnpoxo,1tnanasOHHoro .11,1tepHoro craOnnnsaropa uar_HHTHoro nona. 

Bee onllCaHHUe B )tllCCepraUHll paspaOOTKll saaepmanllCL ll3rorqane

Hll8M Ilpi\OOpOB, KOTOpue nocne sroro ,1tnl1TenLHOe Bp8MSI .3KCnnyaTllpO

BMllCL ll 3KCnnyaTllPYJJTCSI ceilqac B paaHUX naOopaT_Opll.llX mum: H .ItPY

rnx aayqHux opraunsaunax - aanOonee HHTeHCHBHO B .ilaOoparopnll 

ffA8pHUX npoOneu npH 003.ItaHHH MarHHTHUX CHCT8M CHnLHOTOqHoro qiaao

TpOHa (yCTaHOBKa "_<1>"), H30XpOHHoro UHKnorpoHa C nepeMeHaon 3Hep

rnen H ynyqmeHHOil MOH03HeprernqHOCTLll BUBe,1teHHoro nyqxa (Y-I20M) 

H anLqia-cnexrporpaqia/IO,l3-l5/. 

.iIHT ~p_aT ypa. 

l. c. A. l!BamK8BUq. IIIllpOKO)tHana30HHHl1 ffA8pHUll 1:arHHTOMeTp Ha Tpa.H-

3l!CTOpax. IIpenpnHT OI1HI1, IJ-4969, .I{yOHa, 1970. 

2. D.H.J{eHllCOB, C.A.l1aaUIKeBHq. Jmepaun MarHHTOMeTp Ha nonynpo

BO)tHllKOBUX TpllO)tax. rocmmr, le 17-63-438/2, !963. 

3. Il. II.J{em1COB' c. A. HBamK8BHq. Jmepnue uarHllTOJ,!eTpli C )tllCTaHUll

. OHHill4 ynpaanenneu. llsuepnreuna.11 rexHHKa, 12, !968. 

4 •. D.H.J{eH~COB, C.A.naamxeanq. 0 BnlllIHHH uarHHTHOro nonJI Ha xa

paKTepnCTHKH nonynpOBO)tHHKOBUX )tHO)tOB H TpHO)tOB. IIpenpHHT 

OlUUI, 1083, J{yOna, 1962. 

5. C.A.l!BamKeBnq. YcTpOllCTBO ,1tna noaumenna OTHOW8HHSI CllrHan/myM 

B .11,1tepHux uarHHTOMeTpax. ITpenpHHT OHHH, 13-4045, J{yOHa, 1968. 

6. Il.B.BacnnLeB, u.H.J{eHHCOB, C.A.HBamK8BHq, IT.T.lllHmnJIHHHKOB. 

Jmep111,1e MarHHTOMeTpH C ynyqmeHHUM OTHOW8HH8M CHrHM/myll. rpy

)tU BceCOll3HOro COB81!1aHHSI no ycKOPHTen.11M sapaxeHHUX qaCTHU. 

T. l. BIUU!TU, 1970. 
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7. C.A. l!DalllK8BH'l. ;1.l{epHUll MarHHTOMeTp C aIJTOJAaTnqeCKOtt HaCTpOllKOil 

Ha pesonanc. !.larepnanu II padoqero conemamrn no 11:.ioxpom10uy 

U11Knorpo11y Y-1201.1. OIUUI, P'J-6241, )lyOHa; 1972. 
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