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TYTa l'l,Zl6pHux l1CCJie,ZlOBaH11J;i, r.,I!y6Ha' MOCKOBCKOH OdJiaCTH, ]adopa
TOPl1fl BUCOKHX 8Hepr11J;i Ol!Hll, KOHwepeHU-38Jl. 
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OBIWI XAPAKTEPHCTIIKA PAEO'IH 
AitT;yam.nocTI> TeMH. Omm,1 R3 rum6oJiee nepcneltTlmHHX mmpaBJiemrlt pa3,

mtTmr YCKOPRT8JIDHOO Te:xmnm JmJIH8TCJ{ B HaCTrumtee »pewr cos.n,mme yc

ltOpi!TeJiett, HaKOIIRTeJIDHHX ltOJI8It R YCKOPRT8JIDHO-HaKOllHT8JIJ,Hl,IX: ltOMIIJielt

COB Ha CBepxBHco:ime anepnm C IIpm.t8H8HlleM CB,epxIIpOBO,ltlilltl:!X (CTI) MSI'

HRTHHX CRCT8M. 3a C1!8T IIO:mmiemm MaI'IDrrHOff HH.ttYl<LUili 'P.0 ~TR 6oJI8e 

Taltile Mal'lmTHH8 CRCT8:MH II03:BOJllDlT 3H81!HT8JIDHO y:aemrim:TI> IIpe'P,8.lIE,HYJ) 

anepr.m yc1t0peHHHX 'l!aCTl!III; 683 1ij)83M8pHoro pocTa pa3118p0:B H CTOHMO-, 

CTH yCKOJlHT8J!H HJ!H JM8HhmHTb ero pa3MepH npH 3a..llaHHOI 3H0prHH qac

THn.npyrHM BalltHW npeHMYJlt8CTBOM err MarHHTOB HBJ!H8TCH YM8HbmeHHe llO

Tep:r, 3HeprHH B 06MOTK8.X B HMnYJibCHOM peDMe H llpaKTHqeCKH llOJ!HOe 

OTCyTCTBHe noTep:r, B CT!lnHOHal)HOM pelltHMe, qro cymeCTBeHHO CHHXaeT 

3KCnnyaT!lnHOHHH8 paCXO,ZlH.3a llOCJ!8,ZlHH8 rO,ZlH HayqHHe HCCJie,ZlOBaHHH H 

pa6oTH no coa,Zla.HHD err MarHHTHwc CHCTeu ,ZlJIH ycxoparenea H sxcnepx

ueHTMbHoa (PH3HKH BHCOKHX 3HeprHB IIIHPOXO pa3B8PHYJIHCb B B8,ZlymHX 

yCKOJlHT8JlbHHX U8HTpax BCero :impa H npe,ZlCTBJIJ!HDT co6oa O,ZlHO H3 HaJ!-

6onee npO,Itl3HHYTHX H 6HCTpo pa3BHBaDIItHXCH HanpaBneHHI llJ)HltJla,JUIOB 

CBepxnpoBO,ZlHMOCTH. 

Cnenm(pmta IIpm1enemm JmJiemm C:Bepx:apo:Bo,Jt1111ocm :a y01t0pxTeJIE,Hol 

Texmnte Tpe6yeT II0,1!J)06Horo HCCJI8'P,O:BSBmI ll pememm ps.Jt8. H8Y'IHo-TeXHll-

1!8CKl!CC R T8XHOJIOI'iN8ClmX IIp06JieK. 

)JeJIE,JJ pa6oTH smns:eTca reopemqecxoe, pac11emoe, a TaDe 11acTJr1mo R 

8ltCIIepmreHT8JII,H08 HCCJI8'P,0:B8Hll8 CJI8~ :BOIIpOCO:B, pemeHH8ltOTOpHX 

He06XO'P,HMO ~ C03'P,8.HWI en J181'BKTO:B, Y',ltOl3JJ:8T:BOpJmltaX Tpe6oBBHllJD! yc

ltOpxT8.lIE,HOff T8XHltltl!: 

I) OIIpe'P,eJieHRe l'>IC'l'8pe3HCHHX IIOTepL anepnm . :B en DJI8X :B mmyJll,CHOM 

pelllIMe; 

2) HCCJI8'P,Ol3aHH8 :a.mmmm OCTBTO'lfflHX IIOJiei Ha paCDpe'P,eJremte mutYl<LUilI 

,ll)IIIOJII,HSX err MBI'm![TO:B ; 

J) pac011orpeHHe oco6eHRocTeff nepexo'P.B :a HOpl,IBJloHOe cocTomme en 06-

M0To1t pa3HOro TlIIIB; 

0-hC:t,'lKh,;~!l!.ifl EHcmryT 

n,ne~ur.ix r:u· .ll?. Jlonmmfi 
• 61>16JfViOTEKA 
• ~~W..:1'r,..;:..J.c»:a...uzw ;: -~,.... -



4) (p()IJ,mPOBS.HRe O,nHopo.i:omx llOJieff B 6eSJEeJI83HHX err ,ItmIOJil,HBX Mar

mi:Tax; 

5) BJnllilme s@leitTOB HaC!llllelmH l!t8Jie3HOro 3Iq)8Ha Ha B8Jm1Dll!Y H 

pacnpe.D:eJiemre mI.ItYitintH MaI'HlITa. 

Ha;y,ma.g HOBKSHa pa6oT, BOIII8,Il;llllDC B ll:lICCepTamm, OTMe11eHa :a lISJIO

semm ee co,Il;epzmnm. 

IlpaKT1I11ecitas neHHocTT> pa6om. Pesy.m.Tam, 1ISJIO:m:emme B Tpex: neP

B!iX rmmax pa6om, HamJ.m: Heirocpe.ncTBeHHoe IlplJMeHemi:e B paspa60T-

1te H COS.IUUm]II err .inmo.m.mDC M8I'Hl!TOB err,n-3 H crr,n-3 / • Pesy.m.Tam u 
rJISl3H H Bceff pa60TH B neJIOM MO:ryT 6HTT> 1ICllOJ.II,30BaHH ~ 003,Il;amtl! 

llpoTOTmIOB err Mal'HHTOB ~ YOitOPHTeJieff, a Taiate B .npyrmc o6JISCTmc 

uayltl1 H TeXHHlCM, r~e TpeOyeTCH ~opwrpoBaHHe CH~:&HHX MarHHTHHX no

Jreff .inmo.m.Horo '1'lIII8 mm: m.my.m,cma: Mal'HHTHBX noJieff o npm«eHemreM 

err 06MOTOit, 

061,e11 pa6om • .JJ.HcoepTSIO!SI co.D:e:PDT BBe.D:emre, 11empe rJISBH 11 sax

,mqemre. Pa6oTa H3JI0:!:8H8 Ha !76 CTpmmIUlX M81!IlmOimCHOro TeitCTa c 

53 lIJJJil)CTpanmooI R CimCitOM Ull:TBpoBSHHOff JIRT8paTYJ)H lI3 67 nymtTOB .. 

MaTepmum, BOme,Itilllle B ll:lICCepTamm, 6wm llpe,Il;CTaBJieHH B lm,Ite ,llORJm

ll:OB Ha rr,m,rY.a Y BcecomBHX cOB~ no ycROPRTeJISM: sal)HSemmx 

118CTmt B I970-I976 r.r. 

CO.llEPnHHE .1meeEPTAUHH 

I rJiaBa llOCBmlt8H8 pacCMOTpemm B pmmax JfO,lle.mt KpRT1I118CitOro coc

TOJ!HRR OB8pxIIpoBO.D:HHitOB JI po,tta I'RCT8pe3RCHBX IIOTep]', B err o6MOTitax 

H OCTST011HHX IIOJieff B ,Il;RIIOJil,HHX MarHRTax. 

HODRSHa B RCCJI8,Il;OBamm llOTep:& SaitmJq88TCJ1 B IIO;IU>06HOM pacCMOT

pemm: smmcmrocm I'ROTepe3RCBHX IIOTep:& OT 8MIIJiltTy;ItH lISMeHemm RH

)ll'RnmI, nonepe,moro pasMepa err DJI 11 lm,Ita smmc111Moc-m jc:. ( f>) c 

Y118TOM nponecca llpOHRitHOBemm Wil'HlITHOro IIOTOita B CBepxIIpoBO;IUil'llt 

2 
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npH nmpoitoM ,llHanasoHe HSMeHemm mt,Dyl\'.IUm, TaKoff llO}OCO.Il: cooTBeT

cTByeT cneIU1(plme en m,my.m,cHHX ,llHIIOJ.!I,HHX M8I'lmTOB ~ ycitOPHTe

.n:ell, B o6MOTKe RoTop:wc B Rallll:OM iimure nsMeHeHWI TOita ~ 
M8WI8TCJI OT MmmMSJn,lWX .no MaRCm,mJII,HHX 3Ha11emrll li r,Il;e Bcer.D:S 

HM8DTCJI o6JiaCTll: C H8IIOJIHHM llpOHHKHOB8HH8M IIOTOita B cBepxnpoBO.Il:

HHit, PaccMOTp8HH nepexo,nHHll H CT~OHapmlll mn<J1H HaMal'IDlinmamui 

en 06pasm1. B nocne.D:HeM cJJY'Ule noTepn sa c11eT I'lICTepesH~Horo xa

pa.KTepa npoHHKHOB8HHH uarHHTHOrO IlOTOKa Ha e~HHH~Y oO~eMa CBepx-

npOBOll:HllltS m«em BH.D: W == ~i- F1 ( o/ 80) 
V 2 /. . I ~fl d.0.. 

llpli & s 62 = - Ba +Bo + '1f'od- a.. , r,Il;e 
J:'

1
Ct):~/-16+e/"1+e2/s +~(~+er4 + ~J1+{-i+E)

2
-

- 1-+-,.;[1+C-1·H.)2]31e + ..i.~ -tnJ•e-+ y-1+t-4+tJ~ 
~ 12 /;3rc. 4 -1- V2 , 

n W:. ~a. [ Fi (&e/B0 )t- Fz (!;, k) J npn: B '> B 2 , r.D:e 

F {~ k)- $4-(..f+-4k)e _ k-i; 2 -1--41c. _ _s..(s~-21c)?l2_ .1s..p;J$2
-2k• 

e ~. - ~ 2 ______ 4 

_ 2k..-ln 5' +l/r;V-Z"-1 + ~ .. k±...-< i/{,1+e.k)(..f+-4k) 1 
V1-+21(.~ H4k. "{ 

~ -= ~ + 6/ 8 o , k = )-loo!. al s;- ' ol.. H &o - napaMeTpH B <POIJMYJie 

jc= ol/i&+f.
0

) ]1.M 38BHCHMOCTH lq)RTH118CKOff IIJIOTHOCTH TOita OT lmll:Y'K

In{H, ~ ct - nonepe,mutt pasMep en DJIH, B - m.mmi:TY.nHOe sHa11emi:e 

l!HJ1YK[Um~ npee,Il;eHHHe (p()pMYJIH ,Il;SDT B8Jm11ltHH I'lICTepe3HCHHX no

Tep:& npH pOCT8 mt.IlYRtUm OT O ~O f> llpli 11SCTH11HOM H IIOJIHOM llpOHHK

HOB8HmI COOTB8TCTB8HHO, B npe,Il;e.m.HOM CJJY1188 60.m.mmc ~ H 

TOHRIDC en DJI IIOJJY11a8TCJI H3B8CTH08 BHPS:!:8HH8 W ~ ~ ( ,(+ B /Bo) • 
noJJY11eHH Taltllt8 ipop.!Y'JIH ~ MOJltHOCTll: rn:cTepesHCHHX IIOT8p:& C yqe

TOM TpaH~IIOpTHoro TORS. Kalt BH.D:HO :113 pesy.m.TaTOB 11HC~eHHHX pac-

118TOB, noitaSammx HS pn:c. I, llpH MaJIHX mm.Yro.n'UDC SaBHCHMOCT:& 

MO:!:eT 6HT:& an:npoitcmmpoBaHS CTeIIeHHott ipyHKmlett c IIOKaSaTeJieM 3 - 4, 

npn ~oMeiryT011HHX & noRasaTe.m. cTenemi: nocTeneHHo YMem,maeTCJI, a 

np11 60.m,mmc RH.1tVro.n'UDC ~ np116.mixaeTCJ1 R ~orapmfr,m11ecRott. 
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O,I 0,2 0,4 I 2 4 

I'llc. I. 3aBJ!CHMOCTH y;n;e.m,mix IlOTSpI, OT aMILmI~ :mI.llYKmm. Ha 

BCTaBKe Il0Ka381W npmmme .It}nI pac~STOB 3aBlICHMOCTH KPR~eCKOil 

IJJIOTHOCTlI TOKa OT :mI.llYKmm. I-I lI I-2 - CL=I25 MKM, 2-I lI 2-2 -
a., =ID MKM. 

HenpocToil xapaKTep EMeeT lI 38BlICHMOCToW OT,()..,. Kpmme I-I lI 2-I 

nepeceKaDTCH npn ~ ~ o.s T, a Kpmme I-2 lI 2-2 np:r,x B ~ 0,3 T, T.e. 

I'RCTepeSlICHHe IlOTepH B TOHRRX lmJI8X IIplI MaJillX H IIpOMSJKYTOllHHX mt

.JJYK!nmX npemmram IlOTepH B TO~CTWC lmJISX. Ilo.no6Hoe IlOBe.neHHe no

Tepr, HadJill,ItMOCI, B 8RCll8pm.leHT8.x) Ba,myD po.m, lll'p8eT BR,II; qiyHianm 

jc (B) IIplI MaJillX 8 • 1IeM Kpy1ie :eospacTaeT KplITlfli8CRalr IJJIOTHOCTT, !l'O-

x) 
Y.Tanaka et al., Cryogenics, v.17, n.4, p.2JJ, 1977, 

4 

Ra npH B-- 0, TeM 60.m,mmm noTepm.m :xapaRTSPHSYeTCH· cBepxnpoBo;n;

HHK, rroTepH B KOMdmmpoBSHHHX c:eepxnpOBO.ItHHR8X HSI'liCTepeSHCHOro 
x) . 

IIpOlICXOll!,ll;8HRli B ;IJ;aHHOil padoTe He pacCMOTl)SHH. 

BTopaa qacTo rJiaBH .co;n;epimT Homie pesy.m,TaTH TeopemecKoro lI 

aKcnepm&eHTSJir,HOro lICC~e.no:eamm BBl!CHoro ;n;Jill YCKOpHTeJir,HIDC MaI'Hl!

TOB :eonpoca o BJIWIHmI ocTaTO"lmlX no~eil, crutsammx c sax:eaToM Mar

HHTHoro noToxa err .llCIIJiaMH, Ha pacnpe.ne~eHHe ~ :e anepTYPe err 

;n;HllOJlll IIplI MaJlUX TOKax B odMOTKe, Kor;n;a OCT8T011H!le IlOJlll MOryT B 

SHa~TSJir,HOff CTelleHH yxymnHTJ, O.n;HOpO.n;HOCTL llOJlll ,nRilOJlll. 

rroMe ImKJia HSMeHeHWI mwmnm c B > B12 :e Kall!,ll;ott err lltlIJie oc

TaeTCH napa IIpaR~eOKII HesaTyXaJlltlDC llpOTlmOllO~OXHO'H~eHHHX 

TOKOB, 8KBlIBM8HTHHX ,ItlillOJir,HOMY.MaI'HHTHOMY MOM8HTY. 0PHSHTaI.UUI 

STlIX .nRilOJir,HSX MOM8HTOB onpe,neJllleTCH HaIIpaBJieHH8M MSI'HlITHOft IDl

;n;ym:um :e pasHHX TO'IJRB.X err odMOTltlI, r.ne pacnpe.ne~eime ~ 

meeT ,ltOBOJir,HO MOER'.l:ltt ~apaRTep. B pesy.m,TaTe B anepTYPe Ma!'HHTa 

IIplI HY~8BOM TOKe odMOTRH :eosmrnaeT ClIJir,HO Heo,D;Hopo,D;Hoe no~e. :ee

JmlmHa im,eyronm ROToporo m&eeT BR;n; B OCT= B 1 n a 
2 S , r.ne 1:1,.. -

qn:0110 err ll:HJI B xaOeJie, fi1 = -&0 + v' B; +~o ot i , a S - reoMeTPH

qecmlt <paKTop, ~THBamimi KOHKpeTBI:di xapaRTep pacnpe.ne~emuI HH

;n;yro:nm B OdMOTRe ,nlillOJlll lI OTHOClIT8Jll,H08 no~<meIDie TO~, B KOTO-

po:ft onpe.n;eJI11eTCH BocT • 1IHMemmMH pacqeTm.m: dwro noxasaHo, ~To 

OCHOBHOff KOMIIOH8HTOff H80,ll;HOp0,ll;HOCTlI llOJlll B anepTYP9 ,nlillOJll,HOro 

err M81'Hl1T8 JmJil!:8TCH ceRCTYllOJir,, a CYMM,apHM HemmeilHM .n;oda:eKa K 

;n;HllOJILHOMY OCTSTOqHQMY llOJID MOl!teT .nocTHraTo 100% Ha paCCTOJUmlI OT 

OCH Mal'HlITa, paBHOM 0,7 BlJYTP8HHero pa,ttey'ca odMOTIGI. 

x) 
I.IIlasnik, Proc. VI Int.Conf.Mag,Tech., Bratislava, 1977, 

p,575, 
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3RcnepHMeHTaJII,HO 6wm nccJie,ItoBaHa 3a:ancl!MOCTI, BocT OT m.m

JmTY.Inl HH.ItYKIUm B npe,ItlllecTBynqeM nm<Jie Mal'HlITa, a TaRJ!te 6wm Il3-

MepeHH pacnpeneJieHWt HH.DYRilIDf B anepTYPe Mal'HlITa npn HYJieBOM TO

Re B o6MOTRe n npn To1te, cooTBeTcTBynqeM HH,llYKIUm B anepTYPe -0, IT. 

Pe3yJII,TaTH, llOJiyllemme npn IlCCJI8,ItOBamm OOT8T011HWC nOJie:11 MaI'HllT8 

err,n-2 , noRa3aHH Ha p:irc. 2 liI 3. XapaRTep pacnpeneJiemm BO c T n 

B8J!Il1mHa OCTaTO"IHOtt HH.IlYKIUrn B neHTpe anepTYPH (3a BlltICTOM BRJIB,I(a 

H8M8I'Jm1i8HHOCTR ,It8TaJie2 Il3 H8p,mB8:Blll8ff CTaJm) corJiaCYDTCJl'. C pe-

3YJII,T8T8Mll pao~eTOB. 

PeayJII,T8TH RCCJIC,ItOBaHWt I'l!CTepe3RCHHX nOTep1, ll OCT8TO11HWC 

nonea B err ,!lHnonnx llOKa3HBaDT, qTo H Te H ,!lpyrne MOryT 6HTb CHH

,i,;eHH aa c~eT YMeHI,meHltfl ,ItnaMeTpa err DJI n BH6opa cnepxnpono~Ka 

C MaJIHM pOCTOM ic IlpliI e,-. 0. 

II rJiaBa nocBmlleHa pacCMoTpemm nponecca nepexo.1ta err o6MoTKn Mar

HRTa B HOp.raJII,Hoe COCTomme. OcHOBHaR: HOBn'3Ha 3TOro paa,IteJia 38R

Jl!JllaeTCJl'. B o6o6~erum ll3B8CTHHX pe3yJII,T8TOB no pacnpoCTp8H8Hml 

HOpMaJII,H0:11 30ml B err Ra6eJI8 Ha o6MOTKll paaHHX TRllOB, B oco6eH

HOCTn Ha npomtT8HHH8 ROMIIaYH,ItOM o6MOTIW. Ha pememm JmHeapnaoBaH

HHX ypa:aHemrli TellJIOilpOBO,ItHOCTll IlOJJY1i8HO BHpaJEeHRC ,nJ1II CitopocTR 

pacnpoCTp8H8HM HOPM8Jll,HOtt 30HH ~OJI!, ROM6liIHliipOBamIOrO TOltOnpo

BO,ItHRRa, aamI~ett OT TenJIO!pliI3H11ecmrx: napaMeTpoB n cnoco6a oXJia

%,I(eHRJI nepeme,Itlllero B HOpMaJII,HOe COCTomme BRTRa. B o6MOTRaX c Ra

HaJISMliI ,nJ1II reJnUI pac~eTHaR: CROpoCTl> pacnpoCTpaHCHlUI ippOHTa HOP,

Ma.JlbHOR 30HH B,!lOnb KaOenR COCTaBnReT ,!lCCRTKH-COTHH M/C.B KOMnayH

,ItllpOBammx o6MoTRaX ~CJieHHHMn pac~eTSMll c ~eToM TenJionepena~ 

OT nepeme,Itlllero B Hop.ram,Hoe cocmomrae BHTRa R coce~ n pasorpe

Ba nocne,!lHHX llOKa3aHO, qTo HOPMa.JibHaR 30Ha pacnpOCTpaHReTCR, B 

OCHOBHOM, OT HHHnnnpyv~ero nepeXO,!l BHTKa K COCe,!lHHM, H npo-

6 

30 

20 

IO 

0 

B ,re 
OCT 

I 

0,2 +- ,.,, I 

x,cw 

2 

Pac. 2. Pacnpe,IteJieHne ocTaTO"IHOii 

~ B anepTYPe err .It11IIOJ.UI 

e~ llOCJI8 nm<JIOB C mmyKl{lie:ii 

I - O,I5 T, 2 - I,4 T, 3 - 3,75 T. 

0 I< Tl ,x,.cw Pnc. 3. B.munme ocTaTo"IHHX rroJieil: Ha 

-0,2 I '\. I I 

-o, 4 I I l, I 

-o,6 I . I \ I 

-0,8 I 1 \ 1 

pacnpe,IteJieime HlI.llYRIUilI B anepTYPe 

err.n--2 np11 IlH,DYKUlm n neHTpe ~ o, I T: 

I- npn rrepBOM BBO,!le TOKa B o6MOTKY, 

2- nocJie IUIKJIOB c IDI.I(,Ylt1U!eii 3,75 T. 
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~ecc np1m6peTaeT o6'l':.eMimll xapaKTep. appeRnmHM cRopocn pacnpo

cTPSHemm HOpMaJII,HOff SOHH, T.e. OTHome:ime .nmrim Ra6eJIH B HOP

M8.JI:bHOlt 'lac:rn oClMOTKH It BP8M8HH C MOMeHTa sapOllC)48HHSl HOpl!a.JlbHOlt 

cpa3H, COCTaBJIHeT IlpH 3TOM TUCJllm M/c. 3a cqeT 3Toro HOpMaJII,HaJI 

soHa 6HCTpo Sax:BaTUBaeT 3H81DIT8JII,HYJ) qacTL 06MOTRll 6es BOSJmKHO

Bemm: JIOKaJil,HOrO neperpeBa, qTO BOSMOXHO B O(JMOTRaX C RaHaJIBMH 

npH cTa6wmsamm pasMepa HOPMSJII,Ho:li o6JiacTH. Pesy.m,TaTU pacqeTa 

'AJilI ROMIIBYH,ltHPOBaHHO:li o6MOTRK IlORaSaHU Ha PRC. 4. XapaRTepHoe Bpe

Mll nepeXO'AB B HOPMSJII,HOe COOTomrne BHTROB, coce~ C :immmHJ>YJ)-

11!11:M nepeXO'A, COCTaBJIHeT ,-.,IQ-4c, a BpeM!I nepeXO'AB B HOPMSJII,HOe oo

CTomme BCero ROMII8YH,ltHl)OBaHHOro MaI'HHTa CORp811l88TCH,nO cpa.BHe

HHD C uarHHTOM C KaHa.JIB.MH,Clonee 'l8M BIO pas. Pac'leTHUe CKOPOCTH 

H xapaRTep pacnpOCTpaHeHHH HOPMSJII,HO:li cpa3H corJiaC:yDTCH C npoBe

'A8:HHSMlI sxcnepml:eHTa.m,ma.m HCCJie'AoBammr.m npo~ecca nepexoM. 

rn rJiaBa IlOCBmiteHa BOilpOCaM pacqeTa H qlOpMHpOBaHHH Mal'HHTHUX no

Jieff 6e3llt8JI83HHX err .n;HllOJII,HHX Mal'HKTOB C BllCOKOlt O,IUIOpO,IUIOCTI,JO 

llOJIH B anepTYPe, COOTB8TCTBYDit8H Tpe60B8HRRM YCROpHT8JII,HOil: Tex

mum. Jlf.eCTRKe Tp860BSHHH no O,tt;HOpO,IUIOCTH H ~8HfflqHOCTH llOJie:li B 

err ~oJIHX 'AOJIXHU 6un peaJIHSoBaHU sa cqeT BU6opa H onTm,m:uu~m 

KOHlp.lll'ypamm o6MOTRK H 00060 TO'll!Oro ee R3rOTOBJiemm. 

HoBHSHa sToil: rJiaBU .n;HccepTamm salt1IJJ11aeTCH B paspa6oTRe H pe

aJIHsamm B B~e BH'mOJIHTeJII,HHX nporpaMM ;rI.JTJI 9BM M8TO~ OllTllMH

samm ROH/plirypainm MHOrOCJIO:liHoll 06MOTRK err ~OJIH O BHCOKOH O'A

HOpO,tt;HOCTI,JO llOJIH B anepTYP9, onpe.14eneHHSl T8XHOJIOI'Hll8CRHX 'AOIJYC

KOB, o6ecne~ammx Tpe6ye:w.te napaMeTpu MaI'JmTOB, paoqeTa Tpex

MepHoro pacnpe.14eneHHH noJIH pea.JlhHoro MSI'HHTa RoHe,mon 'AJIHHH. 

.IfJm OllTm.msamm R01$Irypat.nm MHoroCJioffHoff o6MOTRH err ~OM 

pa,IUISJII,Hasl H asm,iyTSJII,Hasl ROMIIOH8HTH M8I'HHTHO:li mr,nyronm, OOS'Aa

BaeMoff B anepTYPe CJIOeM c nocTommon IIJIOTHOOTLJO TOKa J , npe'A

CTaBneHu B BH.148 pa.140B ~ypbe 

8 

V,w./c 
e,cw. 

200 t-- 2 I 1 / I I 

IOO I I I I I · / 

PHc.4. PacnpocTpa.He:ime 

HO~HOil: <pa:Jll B ROM

IlaYH,IJ;llpoBaHHOil: o6MOTRe 

ll3 err Ka68M MaproI 

fvroma..x. FM: 
V - CKOp0CTI, pacnpocT-

paHemm B.rtOJII, xa6e.rur, 

VJ. - CR0p0CTI, B rrep

ll8JWIRYJIJipHOM HanpaBJie

JmH OT BHTRa R BHTKY, 

e - IJYTI, , npoiJ:'Aemrnit 

qJpOHTOM HOpMaJILHOil: 30-

Hll B'AOJib Ra6eJIH 'AO rrepe

XOM B HOpMaJibHOe COO-

I j ,I04A/cu2 romme COC8'AHHX BHTKOB. 

0 ( I ! r I I ,__ lIH.n:Yro.um B M8CTe nepe-
3 5 J c xo'Aa pa.BHa 7 T. 

Alj A'2 A'3 6r., 
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PHc.5. 

rronepe'!Hoe ceqeroie qeTBepTR 

<IeTupexCJio:lhtoro err 6es21teJiesHo

ro .n;HllOJII,HOro MarmITa C IIOCTO

mmoil IJJIOTHOCTLIO TORS :a CJIOJDC. 



Bt, = Z Bn <:,i.nl'l'f, 5,o-== t Bn ~nc.f, 
n . ~ n 

r.D;e Bn=-o,aH-)L S--tnnfrn [{it/'Z:m)n-'2 -(rr:/{'t.,,+A'l,,.,))"-
2 l, 

n(n-e m 
a n: 1, 3, 5", ••• , 'IITO COOTBeTCTByeT ,ItlllIOJI&HOH cm.~.ieTpllll IlO.IDI. Jmeam,-

IIOil: MOJKIIO CtJHTaTI, TaKYJO oc5MOTKy, y. ROTOpoii B.3 ::. s s -= B:, = -. . = o. 
B peaJI&Hoii o6MoTRe err ,Itlmo.IDI MoztHo roBOplITI, 06 oc5ecne-qemm no.D;a

BJieID1SI 3,5,7, ••• raPMOHlllC IlOJISI B anepType sa C'lleT COOTBeTCTByiaqe

ro Bhldopa yrJIOBhlX rrpOTlill(8HHOCTe11 CJIOeB 'f'm (pnc. 5) .B paspadoTaHHOlt 

BhlqHCJIHT0JILHOl1 rrporpaMMe ocy~eCTBJIHJIOCI, rro~aBJieHHe raIJMOHHK CJ no 

9 BKJwmTeJI&HO. Crre~HaJILHhlM pactJeTOM c5wro IlOKa3aHO, 'IJTO IlOCJie,n;:yio

J.Itlie rapMOHH.KH He ;qax>T CYllleCTBeHHoro BKJI.8,D;a B HeO;qHOpo;qHOCTI, IIO

JIH. B pa6o'l'.eii anepType. ,1l;ruI paspac5oTrumoro )tlllIOJI&HOro Ma.I'HlITa en,n:-3 

61:lJIH onpe.D;eJieHhl Yl'JIOBhle IIpOTmteHHOCTH 'lleT!:q)ex napHWC CJIOeB·, oc5ec

IlCtmBalllJUie O'AHOpo'AHOCTI, IIOJIII ~ IO~ c yqeroM peaJI&HHX nonepetJ

IWX pa3MepoB TOROIIpOBO,l.l;Illllta Ilp.!IMOyrOJILHOro ce'lleHHJI, ;qonyCTllMOH 

cTeneHH ero .D;eqx>l)M8Inm IIpH YRJia,'l:Ute BKTROB B oc5MOTRY H HSMeHemUI 

pasMepoB l\llaI'HKTa IIpK OXJiruit.I(emm ;qo reJIHel!llX TeMIIepaTYP. 

BaJ!tHI:lM BOIIpOCOM C03,ll;aHIDI GIT )tlllIOJif,HOro Mal'HHTa C BllCOROii O,ll;HO

po.D;HOCTI,IO IIO.IDI JIBJIJieTCSI onpe,IteJieHHe TeXHOJIOI'Il'II8CrotX ,nonycRoB. ,1l;ruI 

oc50CHOBaHHOro Bu6opa ;qonyCROB 6wro HCCJie,ItOBaHO BJIWml'Ie ,Iteq>eRTOB 

H3I'OTOBJieHHJI TOROIIpOBO,l.l;Illllta H oc5MOTRH Ha BeJIH'IJHHY H pacnpe.D;eJiemre 

no.m:r MaI'HHTa. rrpoBe;qeHHhle pac-qeTll II03BOJIWIH BH!Jac5oTaTI, TeXHOJIOI'H

tJeCRHe ,ItonycRn, ROTopue .D;OJIIKHI:l 6wm o6ecnetJHTI> B npe;qeJiaX anepTy

pu, COCTaBJim!llleit 70 % OT BHYTpeHHero ;qHaMeTpa oc5MOTRH, O;qHOpo.D;

HOCTI, IlOJIII He 'XY1f.e ( 5-7)•I0-4 H H,IteHTil'IIHOCTI, IlOJieii MaI'HHTOB 
') 

"-IO ....... Paspa6oTaHHlle H H3I'OTOBJieHHhle B COOTBeTCTBllll C pac-qeTaMH 
I 

err ,ItmIOJIH YCROpHTeJibHOI'O Tmia eUU-3 H en,n:-3 HMeIOT, COI'JiaCHO H3-

MepeHll.RM, O;qHOpo,ll;HOCTb IlOJISI B cpe.D;HeM cetJemm B npe;qeJiaX 50 % 
OT BHYTpeHHero ,mraMeTpa o6MOTRH He xy;ite J• ro-4 n H,IteHTH'IJ

HOCTI, He :xyJKe IO~. 
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.1l;ruI onpe.D;eJieHHSI MaitCIIMaJI&HOI'O 3HatJelllISI mI,eyltil;lIH B 06MOTite MaI'

HHTa n oueHRH BJIHSIHHJI RoHe'IIHofi .IJ;JIHHI,[ ManmTa u peam,Hoii qiop.m ero 

TopueBllX -qacTeil: Ha pacnpe;qeJieHHe nOJISI B anepType c5Wia coc~aBJieHa 

Bll'IJllCJIHTeJibHWI nporpaMMa pactJeTa TpeXMepHOI'O pacnpe;qwreH:rui: IlOJISI 

,ItlrlIOJISI. BEJia,D;lI B BeJIHtmHY im,nyro:um RpHBOJIKHefurux i:racTeii BHTROB Ha 

TOprtax MarHHTa onpe.D;eJIRJmCI, C IIOMOIIt&IO RpHBOJIHHefurux HHTerpaJIOB 

'IJHCJieHHUMH MeTO,ll;aMH. MrutcIIMaJI&IIOe npeBllll!eHHe HH.lJ.Y}W;liH B oc5MOTRe 

e:rm-3 no CpaBIIeHHIO C ~eii B anepType COCTailJiffeT, COI'JiaCHO 

paci:reTaM, I5%. BRJia,n; TopueBUX -qacTeit MarIDITa ,ll;JIKHOII ~ I M B 

HeO;qHOpo;qHOCTI, IIOJISI B cpe;qHeM ceqemm MeHLlll8, i:reM BRJia;q ;qeqieRTOB 

H3I'OTOBJielllISI B npe;qeJiaX ycTaIIOBJie:!lllllX .D;OIIYCROB. Pac-qeTHOe pacrrpe

.D;eJieHHe IIH,IJylOJ;lra B.D;OJI& ocn MaI'l!HTa corJiacyeTcSI c nsMepeHRJIMH. 

IT rJiaBa IIOCBflllleHa MeTo.D;RRe H pesyJI&T8TaM pac'lleTOB MarmtTHUX no

.:reii err ,ItlllIOJieit C ROJibU8BllMH xteJI831WMH 3RpailaMH C yqeTOM ajxleRTOB 

HacllllteHWI qieppoMal'HHTHoro MarepHana aRpaIIa. 

MeTO.D;ll pememm HeJIKHefmux sa,n;a-q MaI'HHTOCTaTHRH B ,mrqqiepeHUH

a.m.Hoft HJIH HHTerpaJI&HOli IIOCTaiiOBRaX IIO,Iij)06Ho HCCJI8.D;O~ p.rr,n;OM 

aBTopcm. HOBll3Ha IIpe.D;JIO:llt8HHOli B ,ll;HCCepTamm MeTO,mrror, OCHOBaIIHOH 

Ha MeTO.D;e HHTerpaJI&HHX yprumeHHii, 3aitlI!O'l8.eTCSI B H3JIOJKeHHOM mme 

cnoco6e onpe.D;eJieHHSI HB.MarHHqeHHOCTH 3JI8M8HTOB 3RpaHa, II03BOJilll{II{8M 

MeTO.D;OM IlOCJI8,ll;OBaTeJI&HUX npn:c5JimJteHlili HaHTH CaMOCOI'JiaCOBaJIHOe pac

npe.D;eJieHHe MarIDITHoro noJISI B aRpaHe H B anepType 6es pemeHHSI cH

cTeM YJlaBHeHHH 60JII,WOH pasMepHOCTH Ilpll o6ecnetJemm BllCOROH TO'IIHOC

TH pactJe?OB. rrpH 3TOM ,IVI!I BCex 3JieMeHTOB pasc5HeHR/I 3RpaHa Ha 

RaJ!(J];OM mare HTepan;HOHHOI'O npouecca onpe.D;e.IDIIOTCSI TO'qHl,18 3Ha'lleHHSI 

Ha.Ma.I'HH'IJeHHOCTH C y-qeTOM Bll.D;a q,yrumim .f' ( H) • 

,1l;ruI onpe.D;eJieH:rui: ROMIIOHeHT IlOJISI B IIJIOCROM O;qHOpO.D;HO HaMa.I'HH'IeH

llOM 3JieMeHTe 3RpaHa Tpe6yeTCSI pemeHHe mme.D;eHHOii: HeJIHHeiiHoil: CHCTe

Mhl YJlaBHeHHi1 BToporo llO:PR,ItRB. BH,IJ;a 
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~{Htiir = Htijelll+ [r(HJ-~] ccoo H, 
-Ht~ei» 

r.zte - mmpmKeIDIOCTl, BH8l!IHE'ro o,n;tmpo,ItHoro IIOJIJI, B ltOTOpOM Ha-
" coli 

XO,ItllTCH_aJieMeHT, a C -MaTp~a. II03BOJI/Dll!M y,I8CT1, reoMeTpRtJ:ec-

Ime xapaxTepncTma:I paccMaTpJmaeMoro HaMar.lra'lemroro aJieMeHTa. Ha

npro!teHHocn IIOJIH, 003,Ita.BaeMoro ,Ita.HHHM aJieMeHTOM B IIp0113BOJII,HO:fi 

TO'l!Ke A BHe ero rparom orrpe.zteJUieTCH IIplI aTOM BUpWltelllieM 
' ;:T'=Cr(ui-o cIT, 

r.zte MaTp~a e · 38.BHCRT OT q>O!)MH aJieMeHTa H OTHOCHT8JI&HOro IIOJIO

.lltelWI TO'lffill A • C IIOMOl!tI>D (!)Ol™YJI I'pHHa ,IµIll O,ItHOCBJI3HlDC 11 .ztByX

CBJI3HlDC aOnacreU COOTB8TCTBeHHo H IIpOBe,IteHHSI ROHTypHaro HHTerpn

poBamta: 6:wm no.nyqeHU aHMHTmecRHe Bupa!teHltl! ,IµIll ROM!IOHeHT MaT-
,.. ,. u:io 

p~ C It. C ,IµIll CJJYlWJI aJieMeHTOB B q>OpMe ltOJI&I.1;8BllX ceKTO!)OB. B 
-tuew · 

xaqecTBe H Ha HYJieBOM mare nTepan.uoHHaro npon;ecca 6w10 .ucnoJI&-

soBaHo pacnpe.zteJieHlle nOJIJI o6MOTKH MarHHTa, a Ha noMe.ztYl(1llWC ma
rax - cynepll03m:tWI IIOJieff 06MOTim H Bcex aJieMeHTOB 8Kpal!a ltpOMe 

paccMaTpmiaeMoro. 

Pa6oTOCIIOC06HOCTl>' TO"iHOCTI, H aq;qieitTHBHOCTl> paspa6oTaHHOii Ha 

OCHOBe RMruitemro:11 MeTO,ItRKH BH'mCJIHTeJI&H0:11 IIpOrpaMMH 6wm IIO,ItTB8P

;ir,neHU pacqeTaMH TeCTOBOro BapllaHTa ,ItlllIOJII,HOro :imeaJI&Horo MarlllITa 

C ltOJI&D;eBHM 8Rp8.HOM, ,IµIll ROToporo ll3B8CTH!l aH8Jill:Tli'i8Cltlle pememm: 

Kalt ,IµIll Ma.7IIDC, Talt H ,IµIll 60JI&WHX IIOJiell. 

IlpoBe,IteHO ,IteTaJI&HOe HCMe,ItOBaHHe BJ.llIJmWt TO.roqmru R no~ozemm: 

8Rp8.Ha OTHOCHT8Jll,HO o6MOTKH, a Ta!Olte BH.i:ta (llYlOOJJm f (1-l) Ha BeJIH

~ H pacnpe.zteJiemre lllWltn;mt B anepTYPe. tiacTI> rranyqeHHllX pesyJI&

TaToB rrpe.ztcraBneHa Ha PKC.6 H 7. B~ 8RpaHOB, pacIIOJIOJlteHHIDC 

B Henocpe,ItCTBeHHOH 6Jll!30CTH OT o6MOTRH, B Be.lm~ mr.n;yim:im B 

anepTYPe M0%8T ,ItOCTHraTI> 30-35%. Ilpe,ItIIO'qTHTeJI&Hee.HCIIOJII,30BaHHe 

qieppoMarHeTHKOB C 60JI&IIIHMli 3HaqeHWIMIJ HaMal'HHTleHHOCTH HaCUll!8Hl!H • 

B pacqeTax 06Hapy;nmaeTC.11 necoMHeHHM KOppeJI.fID;Wl MeJK,lJY s1mqeIIH.m.m 

TOltOB 06MOTKH, COOTB8TCTByxllU'IX HatraJJy CII~a Rpl'IBO:lt B/81 Ha !)HC.6, 

12 

Bo/Br 

I,/4 

I,3 

1,2 

1,1 0 1000 

CM 

1,A 

2000 

Tu C • 6 • P, 0- llH,ICYKil;iI.I MaI'lll!Ta 

c aRpaJIOM, 81 - 6es aRpaHa. 

IIocTomma.11.MaI'HllTa K=. B/I = 

I , 86 T/KA. Beyrpemmit p8,ll;llYC 

o6MOTKH 4,25 CM; Hal)Yl!llilm pa

.ztHYC o6MOTKH 7,75 CM. a) -

8RpaHU pacnoJIOZ8HH B6Jm3H 06-

MOTKH II IIMem BHYTpeHBIIfi pa

.ztHYC 9 CM, 6} - axpaHlil pac

nOJiozeHH Ha HeROTOPOM pacCTO

mmH OT 06MOTlCH H HM8IOT BHYT

peHJniil ~c I5,5 CM; CIJJIO-

lllHlile RpHBHe COOTBeTCT~ 

ipeppoMaI'HeTHKY c "1'JiM rna.JL = 
I6 RI'c, npepHBnCTHe - WE)ppo-

B /B 
1 ~ '< c:: ........._ 13, 5 CM MarHenucy c 4r.Mmll.x==20 RI'c. I,I4 T O T 

1,I2 

I,I0 
0 I000 

1,A 

2000 

M max. -HaMaI'lIH'!8HHOCTI> HaCll

meHlI.11. IIpe.ztcTaBJieHHHe Ha pn

CYHK8 KPHBH8 IIOlta3HBa!OT 38.BH

CHMOOTJI OT TORa o6MOTKH Be

JIHtnmH BltJIB,lJ;a 8ltpaHOB pa3HOH 

TO.roqmru B lfiUtYRD;WO MBl'lIUTa. 

n Ha'<ia.llY cMememm paonpe.zteJieHHH HH,U,ymJ;lm Ha JJHC. 7. 06a aTH aqxf>eK

Ta OBJI38.HH C IIO.IIBJI8Hll8M HB.OU11!8HH.ll axpaHa • .JlruI MB.I'HllTa O 9RpaHOM 

TOJmtmIOit 3 CM RpHBSJr pacnpe,IteJiemm IIplI 60Jll,JllllX TORaX oMemaeTCH l3 

o6paTHOM HaIIpaBJieHm'I, "ITO COOTBeTOTBY8T OWIJ,HO~ Ha01111temm 13081'0 

06'!,eMa axpa.Ha. IIpn 60Jiee TOJIO'?OM 8Rp8H8 9TO .IIBJI8Hll8 He Ha6JJD,ItaeTO.ll. 
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A B/B ,% 
0 

0,5, I a) 
0,3 

0,I 
0 

-o,r 

-0,3 

-0,5 ..... 750 A 

!500 A 

A B/B
0

,% 
0,5 

0,3 

0,I 

0 - x,c11 

PHc. 7. BJmmme Hacwqemm 3.KpaHOB T0.7Jl!iHHOii 3 CM (a) H 9 CM (6) Ha 

RapTmiy pacnpe.n;eJiemm 1m,nyro.nm B anepType ,llHIIOJm. Ilp1rne.n;eHHue KpH

DHe COOTBeTCTBYIOT 3.KpaHaM c .BHyTpemJHM Pa,IUJYCOM 9 CM, H3I'OTOBJieHiruM 

rra qieppoMaI'HeTHKa c -4 3i Mm~"- = 16 Kfc. IlOimarum. pacnpe.n;eJieHRR: IIH

.IJYKmm B,I(OJIE, ropH30HTaJJJ,HOM OCH B anepType MaI'IDITa npH YKa3aHHWC 

3Ha'tl:eHWDC TOICOB o6MOT.KlI. 

14 

HaBeCTHO, ™ no.n;6opoM TOJllI!lmH ItQJIE,~eBOI'O 8.KpSHa MO.l!CHO BJIIDITI, 

Ha Be.m,;,nmy ral)MOHlIK IIOJm B anepTYl)e ,llHIIOJmxi Ilpn ncc.ne.n;o:samm 

BJIHJIBWI a.KpaHa Ha pacnpe.n;e.neHHe HH,DyKIUIH, B .n;rumoii pa6oTe aToT 

<paKT 6WI IIO.n;TBep~eH H ,Il;OIIOJIHeH o6HapyxeHHeM 0Ylll80TBOBamm OIITH

MaJILHOil: TOJIII\IDm 8.Kpalia, OOOT8.BJilDIII!8R IIplI paCCMOTpeHHOit reoMeTpmI 

Mal'HHTa I3,5 CM. 01ITl'!M8JIE,HBM TaROH 8.Kpa.H .immreTC.II B TOM OM!iOJie, 

'ITO npn HSMeHeHHH TORS o6MOTitll: OT 50 A .n;o 2000 A paonpe.n;e.neHHe 

HH,eyBD;ltlI B anepTYJ.)e Mm'HltTa O Taltll:M 8.KpaHOM OOTaeTO.II H8H3M8BlmM 

0 T011HOOTI,ll .n;o O,OI %. IlpR TOJmtHHe MeHee OIITl!MBJlI,HOil: paonpe.n;eJieHHe 
. . 

HH,eyBD;ltlI B,I(OJIE, ropHSOHTa.m.Hoil: OOH B anepTYJ.)e CMe~eTO.II C pooTOM 

TORS B o6MOTKe BHH3, a IIPH TOJmtHHe 6QJJI,me OIITEMSJI&Hoil: - BBepx. 

IIo.n;po6HO paOCMOTpeHo no.n;aBJieHHe sa Oti:eT HOIIOJil,30BaHHII SRpaHa 

noJieit paoce.lIHH.II B ORpyllt8Dl!eM Mal'HIIT npocTpaHOTBe; r.n;e OHR MOI'YT 

ORa3HBaTI> HellteJiaTeJIE,HOe BJlll.lIHHe Ha paonoJIOJKeHHYIO B6JllISH annapaTY

PY. B pacCMOTpeHHHX CJIY'tl:MX 8Kpal!H TOll.lEHOit 'j!:,I2 CM o6ecnetnma.DT 

YMem,meHHe IIOJieit paocesmmr 60Jiee ti:eM BIO paa. B TO JKe BpeM!I aK

PaH TOJmtmIOit 9 CM .n;aeT no.n;aBJieHHe noJieit paccesmmr mmcr, B 3 paaa, 

a CHJIE,HO Hacwqaianmtc.lI 8Rp8H TOJmUmOit 3 CM DpaRTK'tl:8CKliI He M8H.II8T 

noJieil: paccesmmr MaI'HHTa. 

OCHOBiillE PE3YJibTAT!l H BNBO.IUi 
I. TeopeTK118CKHe peaym,TaTH I l'JiaBH II03BOJmDT paCC'tl:HTHBaTI, rnc

Tepesnclllie noTepH B MaI'Hl'C!aX c npoH3BOnLH!.W pacnpe.n;eJieHHeM ll:H,11YK

rom H IIQ3BOJilllOT 06'!..IICHHTI, Ha6JJD,IJ;aeM!Ie 3aBHCHMOCTlI IIOTep:& B CBepx

!IpOBO,Il;HlIKaX lI .n;o6pOTHOCTeil CIT Mal'HHTOB OT aMirJIHTY,ll;U HH,DYKI.Um. 

x)J.H.Coupland et al., RPP/A 90, RHEL, July, 1972. 
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2. ITpewroxeHU pexoMeH.ItaitHH no MlllmMRSaitHH rncTepeancHWC noreph 

II OCTaTOtIHUX JIOJieil B err Mal'HRTax. HsMepemm OCTaTOtJHHX IIOJiett co

I'JiaCyx>TCJl: C pactreTaMlI ll MOryT 6un llCIIOJih30B8.HH WI/I BH6opa BeJIII

trIIHU mutYKimll err ycKOpIITeJm, COOTBeTCTBY][Jllett I!HlKeKimH nytma. 

3. TeopeTIItrecKHMII pactreTBMll II axcnepimeHTBMII noKaaaH KatrecTBeHHo 

pasHutt xaprutTep pacnpocTpaHemm HOI)MaJU,Hoil @13u B err MaI'HlITax c 

KaHaJiaMII II B ROMllaYJWlPOBammx o6MOTRaX. Ma o6MOTOR c RaHaJI&m 

Jiertre opraHIIaoBan a@>exTlIBHHii BHBO.n; :mepI'III!, HO OHR 6oJiee no.n:

Bep,KeHU OilaCHOCTII JIOKaJ!hHOI'O neperpeBa. B KO~OBaHHHX oOuor

RaX BeJIIIKa onacHocn npo6osr aa ctreT 6ucTpOro pacnpocTpaHe:mm: HOP

MaJihHoil aoHU. Ma peayJihTaToB paccMoTpemm nponeccoB nepexo.n;a err 

o6MOTKII B HOI)MaJU,HOe COCTOSIHIIe MOryT 6un IIOJJYtreHU coo6pruiteHllfI 

O Tpe60BamtRX K CIICTeMaM aBapmmoro BHBO.n;a 3Heprmr RS MaI'HIITOB. 

4. Paapa6oTruw II peaJm30Ba.HH B Blf,I(e BHtrIICJll!TeJII,HliX nporpaMM MeTo

,ItlIKII .. OIITliMII3altHH ROHifim'ypa.r:t.m o6MOTKII II onpe.n;eJieHIISI TeXHoJiormec

rorx .n;orryCROB II3I'OTOBJieHIISI CIT .n;IIIIOJISI C BHCOKOil 0,ItHOpo.n;HOCThID IIOJISI 

B anepTYl)e. 

5. IlpoBe.n;eHU .n;eTaJihHUe nccJie.n;OBamm TpeXMepHoro pacnpe.n;eJieHIISI :im

,nyro.um B peaJihHOM MaI'HHTe ROHeti:Hoil :ztmmli• IlOKaaaHO CJia6oe BJIWnme 

TopneBux: tracTeil o6MOTKII Ha pacnpe.n;eJieHIIe IIOJISI B cpe,n;HeM cetreHIIII 

Marm!Ta, ti:TO no.n;TBel)llr.ItaeT IIpaBOMepHOCTh MO.IJ:8JmpoBaHR!I nOJIHOMaCIII

Ta6HUX ell ycKOpllT8JihHHX Mal'HlITOB .n;IIIIOJiflMII .n;.mw:oil ~ I M. 

6. McIIOJih30BaHIIe peayJihTaTOB pa60TH IIpII coa.n;aHIIH MaI'HIITOB eIJ.!(-3 

ll CIJ.!(-3 / II03BOJIHJIO IIOJzy'tII!Th MO.D;eJIII Marm!TOB, COOTB8TCTBYill!IIe BH

COKIIM Tp860BaHIISIM YCKOpnTeJII,HOH Texmmn no O.n;HOPO.n;HOCTll JIOJ.tett. 

lf,I(eHTIItrHOCTll MaI'HIITOB II Ha,n:8.lKHOCTll llpII nepexo.n;ax B HOpMaJII,HOe co

CTOSIHIIe. 

7. Paapa60TaHa II peaJIII30BaHa B Blf,I(e BHtrIICJIIIT8JII,HOH nporpaMMH .!.VD! 

9BM aifxFeKTlIBHasr MeTo.n;IIKa pemeHIISI MarHIITocTaTmecrorx aa.n;atI c yqeTOM 

16 

peaJII,HOil: 3aBIICIIMOCTlI MarHIITHOfi IIpOHIIna8MOCTll OT llOJm. 

8. IloRaaaHO CIIJII,HOe B o6meM CJJYtrae BJIWnme 3~KTOB HaCUIIIElHIDI 

3RpaHa Ha B8JIWmllY II pacnpe.n;eJieHIIe ~ err .n;IIIIOJISI YCKOPIIT8JII,

HOI'O TI!lla. B TO JKe BpeM!I llORaaaHO, 'ITO aa C'I8T BH6opa TOJll!UllW 

3RpaHa, pacnoJIOJWHHOI'O B6JIII3II o6MOTKII, MOJJtHO o6ecne'II!Th C BUCO

Roil TOtrHOCThlD IIpaKTII'IecRII HeIISMelllJYB) RaPTIIHY pacnpe.n;eJieHIDI llOJISI 

_B anepTYl)e BO BCeM .n;nanaaoHe pa6otmX TOKOB M8l'HIITa. 

OcHOBHOe co.n;epiuume .n;nccepTaitHH ocy6JIIIKOB8HO B pa6oTax [I-9]. 

J~ I'pe6eH& n.M •• Mro;,gHoB E.e. PactieT noreph B cBepxnpoBo.zumxax IT 

po.n;a B IIMIIYJihCHOM MarHIITHOM llOJie.-Tpy,Itll IT BcecomHOI'O COBema

HIISI no ycxopnTeJIRM aapmteHHHX tiaCTIIIJ;,M.,Hayxa,I972, T.I, cTp. 

265-276. 

2. I'pe6em, JI.M. OcTaTOtrHOe llOJie B CB8pXIIpOBO.n;ail{8M .n;IIIIOJihHOM Mar

IIIITe.-Tpy.n;u Pa.n;noTeXHII'Iecxoro IIHCTIITYTa AH eecP,I972, Ni II, 

CTp. 157-164. 

3. I'pe6em, JI.M •• raJicTh.l!H E.A.,Mm,gHOB E.e. OcTaToti:HHe IIOJIR: B 

CBepxIIpOBOwmtHX MaI'HHTax.-Tpy,Itll m BcecOJOSHOI'O COBelllaHllSI no 

ycxopnTeJiaM aapmteHHHX 'IJRCTIIn,M • .,Hayxa,I973,T.I,cTp.200-203. 

4. raJicTL.l!H E.A,,Tpe6eH& JI,M,,MgpoHoB E.C.OnTllMllaau:rui: ROHqJfil'YPa

n;mr o6MOTRII CB8pxI!pOBO.n;ail{ero .n;IIIIOJII,HOI'O MaI'HHTa C BHCOKOtt o.n;

IIOpo.n;HOCTLlD llOJISI B anepTYl)e.-Tpy.n;u Pa.n;noTeXHlf'IeCKOI'O mICTHTYTa 

AH ceCP,I973, Ni I5, cTp. IOO-I09. 

s, raJ1crLaH E.A.,rpeOeHL n,R, BJIIISIHlle HecoBepmeHcTBa naroTOBJieHIISI 

CBepxIIpOBO.n;ail{ero TOKOIIpOBO.n;HHKa II o6MOTKll .n;IIIIOJII,HOI'O MaI'HlITa 

Ha O.n;HOp0.n;HOCTh llOJISI B anePTYl)e.-Tpy.n;u Pa.n;noTe:xmrqecKOI'O HH

CTHTyra AH CCCP, 1973, I rs, exp. 110-117. 

6, raJicTI>.l!H E,A.,fPe6eH& JI.M. PactieT TpeXMepHoro pacnpe.n;eJiern 

lm.rmlTHOI'O llOJm cBepxnpOBO.n;SillleI'O .n;IIIIOJII,HOI'O Mal'HlrTa.-Tpy.n;u 

Pa.n;noTeXlIII'IecKoro IIHCTHTYTa AH eccp, I973, .IH5 , cTp. IIS-128. 
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7. AJJ:emrn B.<.li. ,I'pe6em, JI,H. ,MgponoB E.C. HccJie,u;oBamrn pacnpocTl)a

nemm HOpMaJII,HOil lpa8H B CBepxnpoBO,IVIl!tlDC TOKOnpOBO,IJ;IDIItaX pa8J:mtI

IIHX THilOB.-B KH. : CBepxnpOBO)l;RllU!e MaTep~aJIH, M.,1974, UHID!ATOM

ImqJOpM, CTp. 67-76. 

B. ra.,rcTI>JIH E.A. 1I'pe6em, JI.M. ,~mpoHoB E.c. MeTO,D;HKa pactJ:eTa noJiefi 

CBepxnpOBOP,HlllIDC MaI'HHTOB C XeJie8HllMII 8KpanaMH.-Tpy,u;u IY Bcecoros

IIOro COBelJl8l{rul no ycKop11TeJmM 8apma:eHHLIX '!8CTHD;,M.,I975,Hayxa, 

T.Il,cTp. I36-I37. 

9. ra;rcTI>JIH E,A.,I'pe6em, JI.H.,MgponoB E.C. Bmmlme nacHIItemm 

xeJiesnoro SKpa.Ha Ha pacnpe,u;eJieHRe no.im cBepxnpoBo,ItHl!lero MaI'HllTa.

Tpy,u;u P~oTe:iamtJ:ecKoro mtCTHTy-Ta AH CCCP, I976, .lf,22,cTp.H2-I22. 

PyKOilHCb noctynHna B H3~aTenbCKH~ OT~en 

28 HDHH I979 ro~a. 
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