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OHIWI X.APAKTEPHCTHKA PAEO'lH 

AxtyaJII.HOCTI, npo6JI8Mll, .nam.Helmee pasBRTR8 3KCII8pm1!8HTaJil,HOit 6a-
3Lt !pRSJ1lltR BHCOKRX aHepr:rm TPy;a;Ho rrpe,ttCTaBR'l'I> cero,u.sa 683 RCIIQJU>SOBa­
HWI CBep:xnpOBO,ltllm;HX Mal'ml:THIDC CRCT8M (CMC). CBepxnpOBO,ttHMOCTI, Haxo­
J:UIT BC8 60JI88 llllipOit08 1Ipmll8H8HlI8 B HOBHX paspa6oTKax URKJIR'i8CKRX_R 
JIRHeitmlx YCKOpRT8Jiel, ItaHaJIOB ,I(.lISI TPa.HCIIOpTRpOBKR ycitopeHHHX IIyt!KOB, 
BLtCOKO'iaCTOTHUX pesoHaTOpOB, MarHRTOB ,I(.lISI ,tt8T8KTOpOB saplDlteHHHX 'iaC­
Tlm, RCTO'iHRKOB :e:OHOB R .n;pyrmc 3JI8M8HTOB qll'l3R'i8CKOI anrrapaTYPLt. Bal!t­
mm ,ttOCTORHCTBOM l'ICIIOJII,30Ba.HM CMC JIBJIJi8TCJi 3Ha'il'IT8JJJ,H08 cmmeHRe , 
SaTPaT 3.lieKTPOSHepnm :rrp:a SKCILl7YaT~ TaltRX YCTa.HOBOK. ,IlJrJI HMIIY.lII.C­
·HHX CBepxn;pOBO~ MarHRTOB IJ;mtJ:(Rq8Citl'IX YCKOpRT8JI81 ypoBeHI> T8IJJIO­
BLt,tt8JI8H:rm B 06MOTKaX JIBJm8TCJi O.ttHRM l'l3 CaMHX CYJ!l8CTB8HHWC BOIIpOCOB . ' 

SKOHOMHIO![ RX SKCIIJIYaT~. B CBfISR C STRM RCCJI8,tt0Ba.HJ¥I 3H8pr8TR'i8C-
IWX IIOT8PI> B TOKOH8CYJltHX 3.lI8M8HTax,Ha:xO~Cll B nep8M8HHOM MaI'llltTHOM 
llOJI8, JIBJIIIJ)TCJI H80~8MJI8MOI 'iaCTI.D Jm6ol :rrporpBMMLt COS,tta.HM CBepxnpo­
BO,ItlD!tero ycxopRTeJIJI. 

Oco6eHHOCTI.D CMC, RCIIOJibsyeMLIX B 3KCII8Pmll8HTaJll,HIDC yCTa.HOBKax 
qlliSl'IIm BllCORl'IX 3H8prd, .IIB.lll8TCJI , RaK IIpaBl'IJIO, RX 3Ha'iRT8JII,HLt8 paSMe­
PH JI[ 60.JII,IDlI8 ocn.eMime WIOTHOCTR sarraceHHoil: SHepr:im. 3TO saCTaBJIII8T 
y;a;8JIJITI> caxoe cepI.esHoe mmMaHHe 6esorracHocT:a RX sRCIIJIYaTaitHR. He­
CMOTPfi Ha TO, 'iTO B IIOCJI8.n;HR8 ro,ttLt 9Ha'iRT8Jll,HO BOSpOCJIO ROJIR'i8CTBO 
pasp~60TOK, Ha:rrpaBJiemmx: Ha oelecII8'i8HR8 Ha,IteJtHoit pa6oTLt CMC, CJI8,tty8T 
OTM8'l'l!ITI, ~OCTaTO'iHO BLICOKYJ) a:aapm!:HOCTI, TaIOIX CRCT8M. PesyJII.TaTLt H8-
KOTOpllX 3KCII8pBM8HTOB yRaSHBaDT Ha TO, 'iTO :rrp:a 01Ip8,It8JI9HHHX ycJIOBKllX 
SHepreTK1!9CKl'l8 IIOT8pR, BLI.tt8Jifilllltil8CJi B CB8pxn;pOBO.ltllutHX TOKOH8CYutHX 
3.lI8M8HTax IIpR SBaKyaitllll 3H8pI'lm, MOryT CYJ!l8CTB8HHO y:aeJIH'll'IBaTI, CKO­
pOCTI, pacrrpocTpa.HeHRJI HOIUa.nt.Hol soHH B o6MoTKe, rrpe~oxpawm ee TeM 
CaMLIM OT JIOKaJibHOrO rreperpeBa. OTO YB8.lIR'i8HR8.HaR60Jiee CYJ!l8CTB8HHO 
,I(.lISI "IJJIOTHHX" , T. e. 6es KaHa.JIOB ,I(.lISI mi;ItKOro re.lil'IJI, o6MOTOK, ROr.tta BLI­
,tt8~8HR8 Il0T8PI> B :rrpo:ao,iunme IIpORCXO,ttRT IIPa.KTR'i8CKl1I 6es T8IJJIOOTBO,tta. 
&.tee Te C T8M, KpalHe MaJIO pa60T IIOCBJIJn8HO RCCJI8,It0Balll'Ill SHepreTll'lec­
KKX IIOT8p!, B a,n:aa6aTR'i8CKRX ycJiom!JIX l'l R9yt!8HZJ) RX BJllISllll1ll Ha nepe­
XO,ttHLt8 rrpo~eCCLt B 06MoTKaX'rrpx 3:Baity~ SHepre. 

Ilepe'iRCJI8HHLt8 o6CTOJIT8JII,CTBa ,tt8JiallT B8CI,Ma aKTYaJII,HHM rrpOB8,tt8Rl'l8 
l'ICCJie.ztO:Ba!ral 3HepreTR'i8CKRX IIOT8pI. B TOKOH8CYJltIDC 3.lI8M8HTa:x o6MOTOK 
CMC IIpR paS.lIR'iH!lX YCJIOBRJIX. , 

ll8JII, pa6oTLt. I) HSMepeHRJI sHepreTlAeCKRX rroTepI. B pas.71R'iHoro T:e:­

rra CB8pxIIpOBO,ItlDltll TOKOH8CYJIIRX 3.lI9M9HTa:x .ttRIIOJicli B m.myJII,CH!ll Mal'HRT­
HllX IIOJUIX. 2) Paspa6oTKa .n;ocTaTo'iHo :rrpocToro· crroco6a :e:SMepeHRJI y;zt~JII,­
Horo norrepe'iHoro corrpoTRBJ[eimll KOMIIOSl'ITHllX c:aepxnpoBO,ttHmtOB (KC) :e: 
ll[3yt!8HR8 CBOICTB SToro rrapro.!eTpa, orrpe.zt8MDJl8ro Be.mrinmy Blll:peBHX 
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IIOTSpI, B npoBO.ztHimax~ 3) Paspa6oTRa. MSTO,I(HIClI H3Mepewm IIOTepr, B a,n;na-
6aTH1IeCitHX yCJIOBWIX H H3MepeHHe IIOTSpI, B HSKOTOpmc xapaKTepmnc KC. 
4) 3KcnepmvteHTaJII,HOe HCCJIS,!l;OBaHHe ycJIOBml: coxpaHSHllll CTa6~HOCTH 
"MOTHoii"- o6Mo'l'KlI cBepxnpoBo,wuqero Jia6opaTopHoro cMeHo:ima npH :rna­
KYanmI aHeprHH H paspa6o~ MeTo,I(HIClI pac~eTa B.7IWIHl1!I nOTep1, Ha nepe­
xo.z:urne npoueccu B TaKHX o6MoTKaX. 

Ha;vwrrur HOBH3Ha ocHOBHHX pesyJII,TaTOB ,D;HccepTa.Il;IIH 3aR.lIID'laeT6i B 
CJIS,!l;y10l!ISll'I: I) IIpe.ztJIOlltSH npocTOii CIIOCO6 l!HTerp:apoBaHM llJIO!Jla.nH IISTJm 
HaMarHil':ISHHOCTH npn H3Mepemm IIOT8pI, B CBSpxIIpOBO,!l;HHKaX 8JISKTplf'lec­
Kmll cnoco6oM; axcnepm.1:eHTam.Ho nccJie.ztoBaIIo HeHsBeCTHOe paHee BJmHHRe 
HSKOTOpillC q>al(.TOpOB ~OpID!pOBa.HIDI 06pa~a Ha B~mzy ll3MSplleMIDC IIO­
Tepr,, a l!MSHHO: KO~Iml!SHTa 3aIIMHeima o6pasua. KOMII03HTHHM CBepx­
npoBO,!l;!illKOM' .zt~ KC IIO qpaBHeHillO C marOM. TBRCTa. c:sepxnpoBoMmwc 
DJ!. 2) Paspa60TaHaMeTO,D;HKa H3Mepemm y,IJ;SJII,HOro nonepe~Horo conpo­
TllllJISHIDI KC; O6HapyxeHH C~Haf! 3aBRCRMOCTI, nonepe-rni:oro conpoT~e­
Hl1/I OT MarHHTHoro noJIR:·n 60JII,lllrur npomeHHocTr, 'nepexO,D;oB nonepe~oro 
COIIpOTHBJISHIDI B CBepxnpoBOMmee COCTOIIHHS no _TSMIISpaTYJ)e. 3) Paspa-
6OTaHa MSTO,!l;mta H3MepeHll!I 8HepreTH1IeCKRX nOTep1, B a,n;na6a~ecKRX yc­
JIOB11HX; 8KCIIepll!lleHTaJII,nO_HCCJI9,!l;OB8.Hll 3aBRCIDJIOCTK a,n;.ra6aTH'!eCKIDC IIO­
Tepr, B KC pa3Jili'iHOro TRIIa OT aMIIJmTy,lUl H CKOPOCTH H3MSHemm Mal'HHT­
Horo IIOJifI. 4) C ITOMOmr,ID paspa6oTaHHOH npH6JJIDJteHHoii MSTO,!l;HKR pac~eTa 
paccMoTpeHo BJlliflHHe IToTepi Ha cTa6HJII,HocTr, n nepexo.ztHUe npoueccu B 
CBepxnpoBOMmwc COJISHO~ax C BHCOKOll _MO_THOCTI,ID TOKa IIJ)H 8Bazya.Il;IIH 
aHeprRR. 

IlpaKTI-t'ISCRa.fl llSHHOCTI, H ·sHa'llIMOCTI, pa60TH. l) Ilpe,D;JIOlKSHHH:ft CITO- · 
co6 RHTerp:apOBaHIDI Moma.n:n neT.im HaMar~eHHOCTK :ma~TSJII,HO _ynpoma­
eT o6pa60TKY 8KCI!SpRMSHT8Jl1,HHX_ pe"3yJII,Ta_TOB :.£ B _HSKOTOpmc c~amc ITO-
8BOJIR:eT rrponsBO,!l;JITI, nsMepemmIToTepr, ITPH CYillSCTBeHHo 60Jll,IIIRX cxopoc­
TIDC nsMeHeHWI MarHIITHoro.nOJifl: 2) IIpoBS,!l;eHH nsMepemm noTepr, B pas­
m~oro THITa CBSpxIIpOBO,!l;JillllIX TOKOHSCYillRX 8JISMSHTax, noMemeHHmc B 
ITepeMeHHoe Marirn:THoe IIMe (nccJie.ztoBaHo cBwue 50 o6pa~oB). PesyJII,­
TaTH aTIU nsMepeHml: ITOSBOJlRJill rrpoBecTn cpaBHnTeJII,Hllli aHa.Jilia pa3JIH'I­
HHX BapUaHTOB O6MOTO~!DC Ka6eJieii, HCITOJib3YSMUX ITpH C03)talrn:JI.CBepx­
IIpOBO.zt.f!IIIJIX llMIIYJil,CH!lX Mar'HIITOB. 3) M3MepeHIDI Y.ztSJII,HOro ITOITepe~HOro 
COIIpOT~eHIDI·KC ITO pasJja60TaHHOH MSTO,!l;HKS IT03BOJJJIIDT paCC~RTHBaTI, 
BllXpSBHe ITOTepn B IIpOBO,!l;HIIBaX. B HSKOTOpIDC. c~amc 8TO MOlitST n"s6a­
BRTI, nccJie.ztoBaTeJieii OT Heo6xo.ztll!IIOCTR co3,!l;ammannapaTYPU . .ztJUI R3Mepe­
mm ITOTepr, H O6eCITS~lITI, ·sHa~HTSJII,HYfil 8KOHOM:m0 .lKJUtKOro reJIIDI, T.K; R3-
MepeHRR: rrohepe~oro COIIpOT~SIIIDI MO.lKHO IIpOBO,!l;RTI, B . TpaHC!IIOpTHOM 
.ztr,mp~ c MHHll!llaJII,HHMH saTpaTaMll 'remm. 4) Pa.spa6oTaHHM MSTO,D;HKa pac­
~eTa n nocTpoeHHHe HOMorpa:MMH ITepexo.zta KC B HOpMaJII,Hoe cocTo.mme . 
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noSBOJlHDT llpOlISB(),ltl!ITI, ouemm BJm.lllmll :mepr8TR'l8CltllX nOT8pI, Ha CTa-

6lL1JI,HOCTI, H nepexo,ltlme npon;eccH B "lIJ[OTHHX" o6MOTitaX CMG IIplI aBaKya­

~ 8H8prRR. 

Arrpo6amra: pa60TH lI ny6.nmq@m·, 0CHOBHH8 pesyJII,TaTH ,!l;HCC8pT~ 

,!l;ORJla,n;HBaJ!HCI, lI o6cpgtaJmCI, Ha HaytmllX cemmapax HayqHO-HCCJIS,!l;0Ba­

T8Jll,CKOro KI>:Hore~oro oT.zte.zra .1IB3 ( 1978-1983 IT.) , Ha YI! MeimyHapO,D;­
H0it Roaqjept;!m:nm no Ma.I'HlITHoi T8XH0JI0I'lilI (Kap.n:cpya, 198I) , Ha XX K0H­

~epemom CTpaH-'U8HOB C3B no ~3mt8 lI T8XHmt8 Hll3Kmt T8Mll8pa'J.'YP 

(Bpo:rµum' 1981)' Ha l BceC0!l3HOM CeMHHape· "MeTaJIJioqi:irnlIKa CB8pxIIpOBO,I(­
HlIKOB" (KneB, 1981), Ha XXIl BceC0!l3HOM C0B811lamm no ~3KR8 HH3KlIX 

TeMIIepa'J.'YP (KmmmeB, 1982), Ha·xrr· coBemamm r)U' no ~Hsmte n TeXHIDte 
HlI3ItEX T8MJiepaTYP (.1{pe3,!l;eH, 1983). IIo MaT8pHaJiaM BIIllMH8HHHX lICCJI8,!l;0-

BaHml: ony6JmRoBaHo II ne~aTHHX pa6oT, IIplIBS,!l;eHHilX B crutcKe JilITepaTJ­
pu. 

CTJ)Ylttypa H o6I,eM JIHccepTmpm orrpe.zternTca: ns6pami:off TeMoff. Pa-
6oTa C0CTOlIT B3 BBS,!l;8HIDI, ~ewpex rJiaB ·}I 3aitJIJO~emm. MaTep1ta11 H3JIOllt8H 

Ha 157 CTpamm;ax MamlIH0IIlICHOro T8KCTa, BKJI!Otiall 54 plICYHKa H 6 Ta6Jmr(. 

Bll:6.1morpaqJlf'l8CKml:·cIIlICOR JilITepa'J.'YPH co,iteJ)lltlIT 125 HalIM8HOBaHml:. 

KPATKOE CO.I(EP.l[AIDIB PAEOTH 
BB8JI8HlI9 pac1tp1-rnaeT aKTY8.JII,HOCTI, T8MH, O6OCHOBHBa8T BH6op lI H8-

O6XO,!l;HMOCTI, lI3Y'!8HIDI paccMaTplIBaeMHX BOnpOCOB, OTpallta8T H~HyID HO­
BB3HY lI KpaTRO8 CO,It8plltalill8 ,ItlICC8pTarnm. 

IlepByIO rJia.By coc_Tamm o6sop pa6oT no ncCJie.rtoBamm aHeprernec­
KlIX nOTep1, B KC, a.HaJm3 8KCn8pl!M8HT8JII,HHX M8TO,ItOB H3M8p8HWI llOTepr,. 
B Heil paccMoTpeHH CYlll8CTBYJlltH8 cnoco6u B pesyJII,TaTH HSMepeHml: y,IJ;eJII,­
Horo nonepe~Horo conpoTlmJiemm KC - napaMeTpa, orrpS,!l;8Jilllllll8ro B8JllI'IIDlY 
BE:Xp8BIDC noTepr, B MaTp}!U8 IIpOBO,!l;HlIKa. IlpOBO,!l;lITCJ! KJiaCCBqJHKau:wr OCHOB­
HHX cnoco6oB Sa!ltlITH o6MOTOK CMG H aHaJilI3lipYfilTCJ'I 8KCnepEM8HTll, yxasu­

•Ba.XIItR8 Ha BJIMHlI8 8H8pr8~8CKmC noTepr, Ha CTa6lIJII,HOCTI, CB8pX1IpOBO,!l;­
HHKa B xapaxTep nepexo.ztH!DC npoueccoB npn aBazyarnm aHeprmr. B KOHUe 
rJiaBH ,!l;8JiaIDTCJJ BHBO,!l;H H _ ll8JiaI'a8TCJJ noCTaHOBKa 3a,n;a1m ,I(aHHO.ii pa6om. 

BTOpaH rJiaBa nOCMl!l8Ha 8KCll8pEM8HT8.JII,HOMY BCCJI8,!l;OBaHIDO 8HepreTB­
~8CKRX llOTepr, B_ pa3Jm'lHOro .Tmia CB8pX1IpOBOWIII!HX TOKOH8CymRX 8JI8M8HTax 
o6MOTOR HMIIYJII,CHHX Ma.I'HHTOB. IloTepn HSMepa;mc1, KaJiopm.ireTl)R'iec~) n 
8JI8KTpli!'l8CKm.f8E) M8~QjaMJi!. BTopoff CllOCO6, OCHOBaHH!lli Ha 3aIIlICH neTeJII, 
HaMar~8HHOCT~ o6pa~a. nOM811l8HHoro B nep8M8HHO8MarHlITHO8 no.ne, 

JE) ,I(po~im B.M. liI ,IU>. IlT3, 1980, 5 3, c. 203-205. 
_lBE) Fietz W.A. The Review of Scient. Instrum., 1965, v.36, No.11, 

P• 1621-1625. 
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llMeeT fflit npem.iymecTB no cprumemno c nepmm. Bo BpewI HSMepemrli STllM 
M9TOJJ.OM o6pasen IIOM9nta9TCII B O.n;Hoii HS .n;Byx lf,I{9HTlI'IHHX lI3M9plIT9JI&HIDC 
RazymeR, pacnoJIOJKemmx B anepTY.P8 CBep:xnpOBO.ItHill8rO JJ.HIIOJIII. BTOpaH Ra­
TYJIIKa CJiy;m.T JJ.J.DI ROMil8HCa.1UIH mmyltTHBHOH 'laCTH CJ:lI'HaJia, H8 CBll3aHHOH 
C HaMaI'HH'l8HHOCTI,I) o6pa~. KaTYIIIRH C08JJ.lIRliilTCJI HaBCTp9'!y .n;pyr JJ.PYI'Y 
lI CJ:lI'HaJI C run: 'l8p83 JJ.eJmT8JII, HaIIplillt8HlIII no.n;a8TCJI Ha aHaJioroBHii: lIHT8-
rpaTop, HaIIplillt8HR8 Ha Bl:lXOJJ.8 ROTOporo B RaJlr,!tHH MOM9HT Bp8M9HH. lI3M9H9-
HlIII BHe111Hero Marmi:moro nom nponopm<oHaJI&Ho cpe.n;HeMY 3Ha'l8Hliil HaMaI'­
HlI'leHHocTK B o67,8Me o6pa:ma. Ilo.ztaBaa: Ha BXOJJ. " Y " .n;ByxRoo~moro 
CaMOillIC~ Bl:lXO)t](08 HanpB:Z8mI8 EHTerpaTopa, a Ha BXo.zt "X" Hanp!DlteHHe 
C myHTa {Rm>, BR.llJJII8HHOro llOCJI9JJ.OBaTOJI&HO B nen1, MaI'HlITa, nOJJ:ytJaeM 
B T8'18HH8 nmt,Jia lI3119H8BlJJI llOJllI ll8TJID HaMarHH'l8HHOCTK (CM. pHc. Ia). 
Ilo IlJIOllt8JUI neTJm n S " MOZHO BH'lltCJilil:TI, B8Jll!'lmHY llOTep1, B 8JJ.lil:Hlil:n8 o6M­
Ma o6pa~ sa o.ztllH IontJ[ : 
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r.n;e . 1'1 - irocTommasr BpeMeHR EHTe­
rpaTopa, k,. - IIOCTOlillliaa: CBff3H llH­
,lG'Itll;Hlil: Mal'Hl!THoro nOJIII B anepTY.Pe 
JJ.HIIOJ.DI c TOROM Bero 06MOTR8,j\.\o­
MarHHTHaB: IIOCTOlllIHali, k 2 - reOMeT­
pIAecm R03qxpm:!;lil:9HT, F - C8'18HR8 
o6pasna B IlJIOCRocrn, nepneH,Itmty­
MpHol OCH xsMepHTeJI&Hol RaTYIIIRH,, 

N0 - . 'llil:CJIO BHTROB B lil:3M8pl!TeJII,HOit 
RazymRe, Uy{I) H U,_ (I) - '!yB-

CTBHT8JII,HOCTlil: CaMOimC~. J{Jm 3RC­
nepEM8HTaJII,HOrO Ollp8JJ.8JI8HM k 2 , 

sa.BHC1111tero oT.reoMeTpe o6pasna, 
pasMepoB H Bsam.moro pacnOJIOJKemm 
lil:3M8pHT8JII,Hl:lX Ra~8R, nOB8pxHOCT­
Iilil8 TORl! Ha.MaI'lm'!8HHOCTlil: o6pa:ma 
Mo.zteJmpOBaJIHCI, TORBMH B M8JJ.HO! O6-

MOTRe RaTYJlllGI c reoMeT,PHe! l!SMepa:-
eMoro o6pastia; RpOMe T~ro , npoBo.n;x­

Pll:c. I a) IleTJ.DI HllMarHIAeHHOCTH KC JilICI, ROHT1)0J.II,Hli8. HSMepemm: norep:& . 
npH TpeyrOJII,HOM ItHR,lI8 lil:3M8H8HRII RaJiopmieT!)JA8CRHM M8TOJJ.CM. 
BHemnero MarHHTHoro no.I.DI. 6) CHr- fJiaBmam H8JJ.OCTaTRaWI 01mca:a-
HaJI, nOJJ:ytJaeMHH npx HSMepeHlil! no- aoro cnoco6a JIBJllIDTCJI HeBHCORaa: 
Tep1, lil:HT8rpRp0Brum8M IlJIOllt8JUI neT- TO'IHOCT:&. l![ TpYJJ.09MROCTI, one~ 
Jilil: HaMaI'Hlil:'18HHOCTH. lISMepeHM llJIOill8Jtl![ neTJm HaMal'HR-
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'18HHOCTH, llpOBOJJ.llMOH O6H'lHO IIJiaHllM8TpOM. HaMH npe.n;JIOJKeH li ycnelIIHO liC­
IIOJI&30BaH llpOCTOll cnoco6 HHTerpnpoBaHRlI lIJIOilla,I(li II8TJ!lil: HaMarHmI9HHOC­
TlI, no3BOJIIIillllliit CYill9CTB8HHO-ynpocTHTI, o6pa6oTRy 3RcnepHMeHTaJII,HIDC pe-
3YJI&TaTOB. Jvm sToro CJ:lI'HaJI c BHXo.n;a nepBoro HHTerpaTOpa rro.n;aeTCJI Ha 
BXOJJ. BTOporo C IIOCTO/IHHOH Bp9M9Hli ~ li IIOCJI9 3Toro Ha "Y II BXOJJ. ca­
MOillICna. Ha "X" BXo.n;, RaR n B nepBOM CJIY'lae, no.n;aeTCJI cnrHaJI, nponop­
IUIOHaJI&HHH ~ MarHHTHOro no.I.DI B arrepTY.Pe JJ.HIIOJIII. Ilpn R3M8H8Hlili 
no.I.DI O - ~ - 0 Ha Ca?,Wimcne IIOJIY'la9M RapTHHy' npe.n;c TaBJI9HHylO Ha. 
pnc. I6. I!JrOilla,I(l, II8TJ!lil: HaMarHH'l8HHOCTH H, CJI9JJ.OBaT8JI&HO, YJJ.9JII,Hl,18 IIO­
T8pli nponopnnoHaJI&Hli Ha.npiDK8HHIO u;2 • B tJ:aCTHocrn, JJ.JI.II snrHaJia Tpe­
y!'OJII,HOH ~OPMH co CROpOCTI,10 HapaCTa.HIDI li y6HBaHRl'I ITO.I.DI B IIOTepn 
orrpe.n;eJIJIIOTCJI Bhlp8.llt8HH8M: 11 • 

1 .r = 1f82 r. r, B 
VV Jt,K2Ftl0 

Ilpn li3M8p8HIDIX 3HepreTIA8CRHX IIOTep1, M9TOJJ.OM, OCHOBaHHHM Ha sa­
ImCli II9T9JII, HaMarHli'!J'.8HHOCTli, BaJltHHM BOllpOCOM HBJI/I8TCH cnoco6 ~opMHpo­
BB.IlEI o6pasna, TaR RaR H8ROTop1,1e ero.napaM8TpH MOrYT CY1ll8CTB8HHHM O6-

pasoM BJIWITI, Ha IlOJIY'l9HHHe pesyJII,TaTH. HaMH 3RCII8pllM9HTaJI&HO liCCJie.n;o­
BaHO BJIWIHHe He,oyopHX ~aRTopoB ~op.mpoBa:HM o6pasna Ha BeJimIHHy ns­
Mepa:eMHX IlOT8pI, I. B tJ:aCTHOCTH, IlORa3aHO: I) pasmma B HBMa.I'Hli'!J'.eH­
HOCTli o6pasnoB C pa3J!lil:tJ'.Hb!Mli R03~R!Uf9HT8Mli 3aIIOJIH8.lllllI HX KC (k30 = 
= V RC/v o6p _) _, B liHTepBaJie k30 = 0, 250+0, 7I2 JI9l!tliT B rrpe.n;eJiax OmR6Rli 
li3MepeHliit ( < 4%); 2) ,ll;J!llHa KC ( lR~) Ha'llil:HaeT CYJil9CTB8HHO BJIRIITI, Ha 
B8J!mIHHy li3M8PJI8MHX noTepi rrpn lRC <. 21P ( lp - mar TBliCTa KC); 
3) BJIWIHlie YCJIOB:irli T9IlJIOOTBOJJ.a (B nepBOM CJIY'lae c KC CHffTa JlaROBaa: 
lil:30JI/IlUiff, BO BTOpOM OH 06Ma3a.H 3IlORCJW;HOH CMOJIOii li IlORpHT Tp9MJI CJIOII­
Mli JiaBCaHOB0:11 JI9HTH) CTaHOBliTCH 3BM9THHM B HameM CJIY'lae rrpn CKOpoc­
THX li3MeHe.lllllI IlOJIJI, 6om,nmx I,5 TJI/c (aHaJIOrli'!J'.Hlie YCJIOBIDI T8IIJIOOTBO­
.n;a rrpn 60JII,lllliX cRopocTJIX (B ~ 5 TJI/c) 61,1JIH nccJie.n;oBaHH rpynrroii aBTO­
poB panee*). 

B pBMRaX nporpaMM cos.n;rumJI cBepxnpoBO.ItHI11ero llHllteRTopa "CIIlllia" B 
,lly6He li.YCKOpliT8JII,HO-HaROillil:T8JII,HOro ROMIIJI8RCa H~B3 B IlpOTBlil:HO 6wm 
BHIIOJIH8HH liCCJI9JJ.OBaHM T8IlJIOBl,IJJ.9Jiemtil: B pa3J!litJ'.Horo THIIa TOROHeC~ 
3Jl9M9HTax 06MOTOR :m.mym,CHl,IX CBepxrrpoBOJJ..lIIIIIDC JJ.lIIIOJiel. HSMepe.lllllI rrpo­
BOJJ.liJIHCn Ha ROPOTRHX o6pasnax 6e3 TpaHCilOpTHoro TORa B nepeMeHHOM 
MarHHTHOM IlOJie IIpli T = 4,2 K. Ewxo 'C;OJII,30BaHO meCTn TliIIOB o6pasnoB, 
cpe,n;H RO TOpHX Bl,IJJ.9JmM Tpli CJie.n;YJOillliX' 2 • 

I) IlYtJ:oR H30J!lipOBaHHHX KC (l!tWil:l ns CIIJiaBa HT-50 B Me.n;Hol MaTpfill;ef2/), 
OTJ!lil:"IaIOillliXCJI .n;liBM8TpaMli, ROJIIA9CTBOM lI TOJIIIlHHOH CB8pxIIpOBOJJ.JilllliX . 

* AH,n;pnaHoB B.B. H .n;p • .llAH CCCP, I978, T.241, ~ 5, c. I064-I067. 
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'1UJJI, maroM TBllCTa. JlsMepemm: rr0Tep1, Ha o6pa~ax ::noro THIIa sm:wmc1, 
llCXO,It!illMH ,ItJIII BC9X OCTaJ!&IlliX o6pasnoB, Tait KaK B STOM CJJY'ID9 IIOJI­
HOCT:bID llCRJIKl'!9Hli IIOT9pli, Bll3B8.HHil9 TOKaM!!, HaB9,It9IlHilMII M91KJJ.Y rrpo­

BO,ItaMli B Ka69JI9. 
2) I!JIOC.Kl19 CRpYTRH pesepqiOp.ItOBCROrO Tmia, nsrOTOBJI9HHil9 ll3 pa8Jilf'IHlllC 

KC ll OTJIR'!annrocca C9'!9Hll9M, 'lllCJIOM rrpOBO.IJ;Hl!ROB, crroco6oM me Rp9II­
JI9HWI, COCTa.BOM rrpmrOJI, mar OM TpaHCIIOSll!J;llll. JlSMepemm rrpOBO'AllJ!llC:b 
rrpn pa3JllllIIIDX opneHTa.IUmX MaI'HllTHOro IIOJI!I OTHOCHT9JII,HO mnpOROH 

CTOpOI-ru: CRpYTRll. 
3) Tpy6i:raTH9 o6paslij:l, IIPS'AHasHai:remw:e ,ItJIJt nsrOTOBJI9Hl!lll MaI'HllTOB c 

IIPH!IY'AllT9Jll,HOH D;HPRy~neii JlW,l(Itoro reJ>. B aTOM CJIY'lae o6JIYZeH­
mra KC 6HJI HaBRT O.ItimM CJioeM Ha M9JII,llopoBym TPy6RJ c rrporrattRoii 

wm 6es Hee. 
B STOH rJiaB9 IIPS'ACTaBJI9Hll pesyJII,TaTH HCCJl9,ItOBa.H1m 3aBHCl'IMOCT9ll 

3Hepr9Tll'l9CRHX IIOT9p:b OT aMIIJmTY'Ali ll CROpOCTll H3M9H9IDm MaI'HllTHOro 
rroJili c TPSyrOJII,H0:11 q>opMoii: llMIIYJll,COB (J\t ~ 2 TJI; B 1: 6 TJJ/ c). B 0611teii 
CJIOlltHOCTll 6HJIO nsyi:reHO CBHID9 50 o6pa~OB. PesyJII,TaTH BHIIOJIH9HHHX nc­
CJI9,ItOBaIDiii: IIOSBOJillJill rrpOB9CTll cpaBHllT9Jll,mrlt amums pa3JIR"IHWC Bap:l:Ia.H­
TOB TOROH9CYJ!lllX 3JI9M9HTOB, llCIIQJII,SyeMUX rrpn RO~CTPYllPOBaHllll CBepxrrpo­
_BO,ICiI~ l'IMIIYJII,CHHX MaI'HllTOB. UeJiecoo6pasHo q>OpMRPOBa.IDie Ka6eJili 6es 
CllJII,HOii rrpoIIaii:Rll rrpnnoeM. B STOM c.nyi:rae IIOT9Pll'AJI!i BC9X opneHTrouni 
Ma.rHllTHOro IIOJI!! 6Jill3KH R COOTB9TCTBYJ!JltKM s:iiai:remmM_,ItJ.DI IIyi:rKa ll30.1Illp0-
Bammx I!pOBOJIOR. IlOJiyi:r9HHli9 ,Ita.HHH9 6:wm: llCIIOJII,30BaH!l rrpn C03'Aamm 
CBepxrrpOBO.zt!I~ 'AHI!OJI9:li, paspa6aTHBa9MllX ~ YCROpRTeJieii sapmiteHHUX 

i:racTim. 
B Tp9T:beii rJiaBe rrpe,ItCTaBJI9Hli OllllCaHll8 paspa60Ta.HHOH M9TO.IJ;HRll R 

pesyJII,TaTH RSMepeHHii: y,uem,Horo rrorrepei:rHoro corrpoTIDl.1IeH:mt RWIIo_snTHHX 
CBepxrrpoBO,ItHRROB ( 0 ) , orrpe,IteJ.Dlllll!Sro B9J!ll'llIHY BllXp9BliX IIOT9p:b B MaT-J 4 • 
pime. Cyil{eCTBYJllllR9 Ha cero,lU!.fflllHllii ,It9HI, CIIOC06H llSMepewm: .Pk Jm60 

,ItOCTaTO'IHO CJIOJ!tHH' JIR60 H9 .It~T BllCOROH TO'IHOCTll ll O'AHOSHa.'IHOCTll pe­
SYJll,TaTOB • .&.feCT9 C T9M, 3HaHll9 STOro IIapaMSTPa II03BOJI!!9T IIO R3B9CT­
HHM q>opMYJraM pacci:rnTaT:b BIDCp9Bli9 IIOT9pll B KC ll B H9ROTOPHX CJiyi:raJDC 
ns68.BJJ.lI9T llCCJI9,ItOBaTe.Jre:l1 OT H906XO,IUlldOCTll C0$'AaHM CJIOXHOll arrrrapaTJPH 

]J)IR ll3M9P9HIDI IIOT9p:b. 
Paspa6oTa.HHalI HaMR M9TO~ OCHOBaHa Ha H3M9pemm .94 rrpocTiAI 

i:reTHpeXXOHTrutTHHM crroco6oM. O6pa3Iij:l nsroTOBJll'LlmC:b CJIS'A~ o6pasoM. 
HapesaHHHe ll 06.liyJteHHHe RyCRll KC yRJia,ItmlaJIRC:b C IIOM01$ID CII9~HOro 
ma6JioHa B CTOIIRy ll rrpOIIallBaJIHCI, rrpn pasorpeBe ll H960Jll,IDOM 06.lltaTRH. 
Kpaii:Hlle rrpoBOJIORK CTOIIRll 6HJIR 6oJiee ~ ll llCIIOJII,30BaJIRCI, B Ra'l9-
CTB9 • TOROBHX IIO'ABO,ItOB. IlOT9HUllaJil,Hli9 ROH!ij:l .(M9'Affa.lI I!pOBOJIOKa ,ItRaM9T-

*) ArarroB H.H. R ,Itp. IIT3, 1981, i 2, c. 196-199. 
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pOM i. 0,1 MM) BCTaBJIJIJIRCI, rre­
_pe,It nail:Ro:ii MeJ!mY TOROBHMH no.1t­
BO.It8Mll n ocTaJI&HHMR KC. CxeMa­
Tni:recxoe nso6paJKeHRe o6pa~a 
rrpe,ItCTaBJI8HO Ha pnc. 2. ,n.lI!I 
3ltCII8pllM8HTOB rrpn Hll3RHX TeM­
rrepaTypa:x o6pasen pacrro.na.raJIR 
B KaJIOpEM8TP8, ROTOpllll noMe­
Il{aJICJI B anepTJP8 CBepxrrpOBO.zt!I­
~ero COJI8HOlij);a. OTHOCllTeJil,HO 

PKc. 2. CxeMa'm'!ecxoe nso6pazemte o6- MaI'HllTHoro rroJIII CTOIIKa MorJia 
6HT:b opneHTl!pOBaHa B TP9X pas-

pa~a ;u;m :e:sxepemm y;zteJII,Horo none-:- JmqHHX HarrpaBJI8HruIX, IIORa3aH­
HliX Ha pnc. 2; JlsMepeHIDI rrpo-pei:rHoro COI!pOTJ!lllJI9HWI ltOMIIOSllTHOro 

CB8pX1IpOBO,Itmllta. BO.IJ;llJillCI, B TeMIIepaTJPHOM llH­
TepBaJie OT 4 ,2 K ,Ito 20 K, B rroJie OT HYM ,Ito 6 TJI. 

B rrponecce nSJ,(epemdt 6HJI o6napyxeH pa,n oco6eHHocTe.H, xaprutTepHHX 
.ItJI1I "P.B1X- Tmmepa'l7Pma: .I[][allaSOHoB. Ilp~-T > Tc ,ItJIJt noJiyi:re.HWI rrpaBMI,­
Horo 3Ra'lemm jk H8O6x0,It:HMO, 'IT06H mnpRHa CTOIIltR (A) 6wra M8H:bIIl8 
orrpe,IteJDieMol axcnepm1eH'l'aJll>HO ,ItJimru saxo,1ta TORa B o6pasen. Ilpn T < Tc 
CBepxrrpoBOMD0'18· DJI!l TOltOIIO.IJ;BO,ICiI~ I!pOBO.IJ;HRROB JIBJ.DIIOTCSI 3RBHIIOT8HUH­
am,mn,m: ~OJII, cBoeff .ItJ!HHl1 n, cJie.ItOBaTeJIT,HO, rrp:11 JII06o:l1 mnpruie o6pasna 
TOR paBHOMepHO saxo.zt:e:T B CTOIIRy. O'AnaRO rrp:11 A, 60JII,meM IIOJIOBllHli·mara 
TBllCTa KC - lp/2 , H3M8pllT8Jll,HJra TOR, rrpOXO.ztlI IIO CTOIIR9, i:raCTll'IHO 
rrpoTeRaeT IIO CBepxrrpoBO,nJI!llm,{ lmJI8M,ll C-yMMapHoe COIIpOTllBJI8Hll8 o6pasna 
ORasHBaeTCJI 3aHID!t8HHUM. EcJIR .llt8 A << 1/2 , .lmJlli paCIIOJIO.llt8Hli rrpaRTll­
i:reCRR rreprreH.ItRRyJ.DipHO HarrpaBJI8Hll!O TORa ll rrpO,ItOJll,HOe rrepeTeRaHlle no 
Hl'lM llCRJIJOII8HO. B STOM CJ!y'Iae corrpoTHBJieHRe CTOIIKll orrpe,It8.Jill9TCSI npmro­
eM ll llCTllHHllM rrorrepei:rm1M corrpOTllBJI9Hll9M KC. IlpllHSIB MO.IJ;eJII,, rrpe,ItJIO.llt8H­
HYID KappoM*) , Mli pacCMaTpRBa8M KC KaK ROHT:imy;yM C aHllSOTPOIIHHMR CBO:ii­
CTB8MR, ycpe'AH8HHHMR no o6~8MY c 60JIT,IDBM 'lllCJIOM CBepxrrpoBO.zt!IlJtl,IX .lltllJI. 

IlpoBe.zt!I llSMepeHllSI y,D;eJII,HOro corrpoTllBJI8HllJI rrpllIIM ( Sn O. 95 Ag O. 05) 
rrpn paSJm'!HHX TeMIIepaTJPax n B pa3JIR'lHHX MarHllTH!,IX n01Lf!X, ns·o611tero 
corrpoTRBJiemm CTOIIRH pacci:rnTHBaeM y;zt8JII,Hoe norrepei:rHoe corrpoT:l'IBJieHRe 
KC. 

JI3111epemm 6HJIR npOBS'AeHH Ha pasJilI'IllliX MeJIRO,ItRcrrepcHHX cBepxrrpo­
Bo;unmax c XllJ!aMH ns CIIJiaBa HT-50 ,ItRaM8TPaMR OT 6 ,1to 20 MKM B Me'Alloii 
MaTPnne (RoaqxpnnneHT sarrOJIHemm .,\ = 0,5). IlOJiyi:remme H8Mll sHai:remm 

*) 
Carr W.J.,Jr., Journ. of Appl. Phys., 1974, v. 45, No.2, 
P• 929-938. 
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J.1. KC ,ItOCTaTO'lHO xopomo COBila.r(8llT c ,It8.HH1D,.ffl ,Itpyr:WC aBTopoB*). 06pa­
niaIDT Ha ce6.a: BHIIMa.HHe O'l8HI, BHCORHe a6COJIDTHHe 3Ha'lemm .?~ (OT 
s-ro-10 ;rto rr-ro-10 Ori•M npH npo;rtOJlI,HOM conpoTHBJiemm Me.ItH B KC 
Ju= I,25 + 3,04·IO-IO OM•M), npH'leM .ItJJJI ;rtrumoro Ro:i{$m;aeHTa sanOJI­

Hemm H ,mraMeTPa .llWJI OHR npaitTll'l8CRH He 3aBHCIIT OT COIIpoTHBJiemm MaT­
PlllU1/3,4~ 

liSMepemrue IIOIIepe'llIHe · MaI'HHToconpoTnBJiemm KC ( A .9.1. l 8) / 2 .1. ls= o J ) 
IIpH T = 4 ,2 K c~eCTBeHHO npeBOCXO,ltlIT COOTB8TCTBYJOl!tHe 3Ha'leHM .IVllI 
IIp0.It0J1I,Horo Hanparu:emm Toita ( A J

11 
( S) / 9,. ( B = D )}. Tait, HanpH-

Mep, llpH B = 5 TJI 3TO IIp8BHm8HH8 ,ItJJH pasJIHliH!lX o6pasuoB COCTaBJJJI8T 
BeJIH'IHHY OT 2 .ItO 4 pas ( b Ju (5 TJI)/ J., (0) :::!. 50%). IlpH y:ae~emm .ItH­
aM8TPa CBepXIIpOBO~ liUL7I 3aBHCEMOCTI, J>.1. OT MaI'HHTHOro IIOJm cmma-
8TCII; IlpH T > Tc, ROr,Ita pea.,msyeTca: ~ail 6ecROH8'lHOro 6apI.epa M8Jit­
.ItY Nb-Ti JmJiaMH H M8,ItHoii MaTP~eii ( OCTaTO'lH08 y,It8nH08 corrpoTHBJie­
Hl!8 HT-50 Ha TPH IIOpH.Itlta BHme y,ItellHOro COIIpOTHBJiemm Me,ItH), TOR IIpH 
nsMepemmx J..L Te'leT r.1Ia.BHNM o6pasOM no M8.ItH, R, Itait cJie;rtcTBne, sa-
BHCHMOCTI. Aj\_(Bl /s>.1.(B= oJ npaitTll'lecRH coBna.rtaeT c .samrc:w.!OCT:blD 
11.g11 (8l/.9,da::o). 

liaMH 6u.mr HSY'JeHH 3aBHCHMOCTH y,It8JII,HHX conpoTlIBJieHd HCCJ!8,Ity8-
MHX o6pasuoB OT TeMnepazypll • .I{Jm llpO,ItOJII,HOrO HB.IIpa.BJiemm TORa ( 5'u ) 
BO Bcex o6pasuax Ha6JIKUJ;aeTca: Tmrll'lHlrli: pesm rrepexo;rt HT-50 B paitoHe 
9, 5 K. XaprutTepHoii oco6eHHOCTI,JO rrepeXO,ItOB J..1. (T) SIBJmeTca: RX 60JII,lllaJI 
IIpOTJ!llt8HHOCTI, ( ~ 3 K llpH IIJ!OTHOCTH H3M8plIT8nHOrO TOita ,.., I04 A/u2) , , 
IIpll'l8M, 'leM 6oJIT,me H3MepHT8nHI:m TOR, TeM 60JII,fil8 :na pa3MHTOCTI,. Y 
o6pa3UOB C Ma.JINM ,ItHaMeTPOM CBepXIIpOBO)tJillllIX .llWJI (~IO l.ntM) rrpn none~ 
pe'IHOM nporrycKaHHH TORa Ha6JIKUJ;aeTCJi C,ItBHr KpHTH'leCROll T8MII8pazypll B 
CTopmzy 6oJiee HH3Itmc sHa'lemm ( t:. Tc~ O ,5 K). ::ho CM81Jl8mie HSTJ:esaeT y 
o6pasuoB c 20 :, ~• xoT.a: pasMHrne rrepexo;rta J.1. (T) ocTaeTc.a: 
IIpllMepHO llp8Jitl004. 5 

Bo Bcex rrpe,Itil,IJ;ylltWC pa6oTax no HCCJie;rtOBamIJO y,It8JII,Horo norrepe'!Horo 
COIIpOTHBJieHRil: KC HaII60Jiee BepOHTHOli IIpH'llIHoii BHCOR:wc 3Ha'leHI!ii _9 ..L 

C'lHTaJIOCI, HaJIH'IHe ,Itliffl3HOHHOro Cu-Ti CJIOJI, B03HHRB.m(8ro Ha rpammax 
MeJIU{y NbTi CBepXIIpOBO.ItHlllllMH JKHJiaMH H Me,ItHoii MaTP~eii. &ecTe C TeM, 
,ItJIHHa cBo6o;rtHoro npo6era aJieRTPOHOB B MaTP~e IIplI T ~ IO k no HanmM 
OU8HRaM COCTaBJtll8T 3+5·MRM; xapaitTepHHe pacCTOmm.lI M8llr,lly CBepXIIpOBO­
,ltlIJllllMH IO MKM .llWJiaMH BilYTPH ItJiaCTepoB ~ 2 MRM, MruJQ:tY ItJia.CTepaMH KC 
~ I5 MRM. To 8CTI,, B HamHX o6pasuax C~8CTBeHHoe BJIRIIHH·e. Ha BElJilI'Ill­

HH H xapaitTep IIOBe,IteHIDI y,It8JII,HHX COIIpOTHBJiemm MoryT Oita3HBaTI, pas~ 
M8pHHe a@)eRTH. IlpOBO,ltlI 3RCII8PHM8HTH C o6pa3uaMH pa3Jm'lHOro Tmia, 
HaM y,ltaJIOCI, ,ItOita3aTI., 'ITO 3TO ,It8liCTBHT8nHO Tait. 

*) Turck B, et al. Cryogenics, 1977, v,17,· No,4, P• 217-223, 
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Horo 

.I{Jm npoBepltll ROppeRTHOCTlI MeTO,ItHRH H3Mepemm y,ItellHOro rrorrepe'l­
conpoTHBJieHR!I KC MH HCIIOJ1I,30BaJIH IIOJJY'I8HHH8 3Ha'l8HHH J..1. ,ItJIII 

. Bll'IHCJI8HHH IIO MO,IteJIH 
A B Kappa BEXpeBHX IIOTepI., 

60 2 
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~ so , ,. 2 

.,~ 40 
i 
~30 
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Pnc. 3. 3aBl!ClmOCTI, y,It8JII,HHX aHepreTll'l8CRHX 
IIOTepI, OT CROpOCTH HSMeHemm: MaI'HlITHOrO IIO­
.rur C TpeyrOJII,Hoii ipOl)MO:it mmyJII,COB ,ItJIII ,ItByx 
o6pasuoB· (A n B). I - ~ = I ,0 TJI; 2 -~ = 
= I,8 T~. To'IRH - axcnepHMeHTaJII,HHe peayJII,­
Tam; cIIJiolIIHlle .mnnm - pac'!eT. 

rrep:eMeHTaJII,Hoit 8aBlICHMOCTH w (B) R ey;reBOMY 

KOTOpue 3aT8M cpaBH:e:aa­
JIH C pe3yJII,TaTaMH H3Me­
p8Hllli, IIpOB8,IteHHHX Ha 
Tex .lite o6pasuax. 3Rcrre­
pIJMeHTaJII,HHe pe3yJII,TaTH 
,ItJIII ,ItByx o6pa$UOB npe,It­
CTaBJieHH Ha PRC. 3 B BH­
,Ite TO'leR; CIIJIOmHHe Jm­

HHH IIOJJY'I8Hll rryTeM pac-
'leTa BHXp8BHX IIOT8pI, C 

HCIIOJII,30BaHll8M H3MepeH­
Horo y,It8JII,Horo rrorrepe'l­
Horo conpoTHBJieHM KC. 
rHcTepe3HCHHe IIOT8PH B 
060:wc c.ny-q:a.a:x onpe;rte.rur­
JIHCI. 3RCTPaIIO.mmHeii 3RC-

3Ha'leHlllO B. Kalt Bll",IJ;HO H3 
pn:cymta, IIOJJY'I8HO BnOJIHe Y.ItOBJieTBOPlITeJII,HOe COBIIa.r(emie pac'leTHHX H 
aRcrrepll'.MeHTaJII,HilX ,ItaHHHX. 3TO IIO,ItTB8pllr,ll;aeT RoppeRTHOCTI, pesyJII,TaTOB 
H3MepeHR!I J.1. C IIOMOll!I,lO OIIHCaHHOH BHme MeTO,ItHRH, . 

qeTBepTa!I rJiaBa llOCBHIJl8Ha HCCJie,ItOBamilO aHeprernecKHX IIOTepI, B 
KC B a,I(lla6aTll'leCRHX YCJIOBHHX H ll3YlJeHHlO EX BJIWIHIDI Ha rrepexo,ItHHe IIpO­
ueccu B o6MOTitax CMC npn aBaKyaium aHepro. 

Kalt Ha 3TO yita3HB8llT pe3yJII,TaTH HeKOTOPHX 3RCnepHMeHTOB, 3Hepre­
rnecRHe IIOTOPR, Bll,!(8Jllll)IJlll8CJI B "IIJ!OTHHX" 06MOTRax CMC npH 3BaKyauHH 
3H8prHH, MOryT Oita3IlBaTI, c~ecTBeHHoe BJm!Imie Ha CTa6lIJll,HOCTI, H xa­
paitTep IIepeXO,ItHHX rrpoueccoB. B!meJieHHe IIOTepI. B ::ITOM CJJY'Iae, RaR rrpa­
BHJIO, IIpOHCXO,ItHT 6es c~eCTB8HHOro TeIIJ!OOTBO,Ita. !IOSTOMY, BBH,Ity IIO'ITH 
IIOJIHOro O~CYTCTBR!I CBe,Itemm O IIOTepHX B a.r(Ha6aTHTJ:eCKHX yCJIOBR!IX, H3y­
'leHHe 3TOI'O BOrrpoca npe;rtCTaBJm8T llpaRTH'lecm 1IHT8pec. 

.I{Jm R3M8p8HR!I aHepreTHTJ:eCRHX IIOTepI. B KC 6es TPaHCIIOPTHOro TOita 
B a.r(Ha6aTl!'leCRmc YCJIOBR!IX HaMH pa3pa60TaHa MeTO,Itl!Ita, OCHOBaHHaJI Ha 
SRCIIepllMeHTaJII,HOM onpe;rteJiemm MaitCHMaJII,HOii TeMIIepaTYPH o6pasua, IIOMe­
!lleHHoro B BaRyyMHY,!) RaMepy, H ItaJm6poBRH IIOJJY'I8HHHX pesyJII,TaTOB c IIO­
MOll!I,lO Harp8BaT~6/. B Ita'l8CTB8 lICCJie,ItyeMHX o6pa3UOB 6IlJIO Bil6paHO 
H8CROJII,RO xapaRT8pHHX KC C lKRJiaMR H3·CIIJiaBa HT-50 B Me,ItHoii MaTP~e. 
lICIIOJII,3yeMHX,B OCHOBHOM, rrpH C03,Itamm He60JII,lllHX R Cpe,ItHHX CBepxnpoBO-
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Pnc. 4. 3aBHCRMOCTI, y,It~HUX 3Hepre­
Tll'.'IeCKHX ITOTep1, B a,n;na6aTH'IeCKHX yc­
ROBRIIX OT Ha'l'.a.m,Ho:li CKOpOCTH rra,n;emm 
MaI'HlITHoro ITOJ.DI. A) - ~ = 3 TR; 
B) :- ~=I TR; C) - ~ = 0,5 TR. 
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Pnc. 5. 3aBRCRMOCTI, y,It~Hl:lX aHepre­
TH'IeCKHX ITOTepI, B a,n;na6aTll'.'IeCKHX yc­
ROBHJIX OT aMilJmTY.ItH MarHHTHOro llOJ.DI. 
A) - aKcrrepHMeHT (~/7' = 3 TJI/c), 
B) - pac'l'.eT (a,ItRa6aTH'IeCKHe YCROBHR), 
C) - pac'l'.eT(H30TepMll'.'IecKlle ycROBM, 
T = 4,2 K). 

-~ MaI'HlITOB llOCTO!IHHoro TO­
Ka. ll3Mepe.HIDI llOTep1, ~OBO,Itll'.­
JIRCI, npn paSJll!'lHllX 8MIIJilU'y,Itax 
R CKOpOCTSlX 3KCllOHemumm,HO 
lla,ItaIDlllero MaI'Hll'l;!!O,ro llOJ.DI 

-tlT /7/ 
(B = ~- e ) • Ha pHCYH-
Kax 4 R 5 npe.n;CTaBJieHH xapaK­
TepHl:le pesy.m,TaTH, no.71Y'leHHl:le 
.ItJ.DI KC ,ItRaMeTPOM I '2 MM' coc­
TOJI!r(ero ns GI JKHJIH ¢ IIO MKM c 
maroM TBHCTa 25 MM. HacimteHHe 
3aBHCHMOCTH W (1/T) o6yCJioB­
ReHO ,ItOCTmteHHeM RpHTH'IeCKO:li 
CKopocTH R3MeHe.HIDI BHemHero 
MarHHTHoro noJISI (B/), npn KO­
Topo:li RH,IQ'IJ;HPOBaHHl:le _TORR llM­
HOCT1,]D 3allOJIHIIJOT KC • Bruit­
HO OTMeTHT1., 'ITO npn paCCMOT­
peHHHX YCROBRIIX H3MeHe.HIDI Mar­
HllTHor'o llOJ.DI (~ ~ 5 TR; 
1/1' ~ 5 TJI/c) KC 6es TPaHC­
nopTHoro TOKa He rrepexo,ItRT B 
HOpMa.m,Hoe COCTOHHHe/8 ,9/. 

Paspa6oTaH npn6Jlllllte~ 
MeTO.It pac'l'.eTa 3HepreTll'.'Iec~ 
ITOTep1, B KC B a,ItRa6aTll'.'IeCKHX 
ycROBIDIX npn B ~ B0* n crroco6 
onpe.n;eRemm MOMeHTa rrepexo.n;a 
KC B HOPM8Jll,HOe COCTOHHHe. Ilo­

.71Y'leIDioe ypaBHeHne pOCTa TeMITepaTYPH KC npll ll3MeHeHHH ~emHero MaI'HHT-
HOro IlOJ.DI He pemaeTCJI B RBHOM Bl'J,lte, Il03TOMY Bee pac'l'.eTu llpOBQIJ;WIBCI, 
Ha 3:EM. IlpHBe,n;eHl:l MaTeMaTll'.'IeCKOe OITHCaHHe pac'l'.eTOB H o6maJI cxeMa npo­
rpa.n.ru, COCTaBJieIDiott Ha RSUKe ~OPTPAH. Pesy.m,TaTu BH'l'.liCJie.HIDI 3Hepre­
TH'IeCKHX IlOTep1, 'AJ.DI O.n;Horo R3 o6pa~OB npe,tiCTaBJieHl:l Ha pnc~ 5 CMOm­
HO:li Jimme:li. Ms cpaBHeHWI 3KCllepHMeHT8Jll,Hl:lX H pac'l'.eTHUX 3Ha'l'.emrli ~­
HO, 'ITO llOJJY'leHO. Bllo~e y,ItOMeTBOPHT~HOe HX COBmmeime. Kax rroxaau­
Ba!DT npoBe,n;eHHl:le BU'l:llCReHIDI, H8CimteHHe 3aBllCHMOCTH W (~) o6yCJioMe­
HO HaJm'IReM o6paTHO:li CBII3ll M8'K,cy Bim8JIIIIOlllHMRCJI IlOTepm.m R pOCTOM TeM­
nepaTYPU KC • 

.l{Jm npoBepKH KoppeKTHOCTH npeMOJteHHo:li MeTO.ItRKR pac'l'.eTa MOMeHTa 
nepexo.n;a B HOpMaJII,HOe COCTOHHHe KC C 'rpaHCITOPTHl:lM TOKOM npoBe.n;eHH 
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3KCnepm.reHTH no R3Y'l'.eHHID yCJIOBlm CTa6HJn,HOCTH "MOTHoro" CBepxnpoBO­
wi:111ero ceKIUIO~@Iloro Ra6opaTopHoro cMeHol'J,lta (~0 ~ 8 TR) npn 
3Ba.Kyan;IDI aHep 101 • B CMeHOl'J,lt 3aBO~CJI TPaHCITOpTH!il TOK, KOTOpo­
MY COOTBeTCTBYeT ~ MarHlITHOro llOJI!I B ~eHTPe anepTy:pU ~-.3a.TeM 
PY'llllM sanyCKOM CllCTeM!I 3amHTH aHeprmr, sanaceHHaJI B CMeHol'J,lte, aBa­
Icy'HpOBMaCI, n6o Ha OMH'l'.ecKoe conpoTHMeHHe, JIR6o Ha ~oracnT~HYID 
pe~eTKY. ECJIR B npo~ecce aBaKy~ o6MoTKa nepexo~ B Hop,ra.m,Hoe 
COCTOlllme, TO CHHMaeMaJI OCD;ll!JIJIOrpaMMa ll03BOJIIIM onpe,n;eJ.DIT1, TOK B co­
ReHOl'J,lte H, CRe,n;oBaTeJll,HO, ITORe B anepTYPe (Bn) B MOMeHT nepexo.n;a. Pe­
sy.m,TaTH npoBe,n;eHHUX aKcnepHMeHTOB npe.n;CTaBJieHH Ha pHCYHKaX 6 ll 7. 

B~-----· 

6 

~ 

~4 

2 
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Pnc. 6. 3aBHCHMOCT!, ~RH Mar­
HHTHOrO ITOJ.DI nepexo.n;a 06MOTKH co­
ReHOl'J,lta·B HOIJM8Jll,HOe COCTOlllll'Ie OT 
CKOpOCTH 3BaKy~ 3HeprHH ,n;J.DI 
pa3Jm1IllllX HatiaJll,HHX 3Ha'l'.emrli llamI. 
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·Pnc. 7. 3aBllCEMOCT1, ~ Mar­
HlITHOrO ITOJI!I nepexo.n;a 06MOTKH co­
ReHOl'J,lta oT Ha'l'.a.m,Horo sHa'l'.e.HIDI no­
J.DI rrepe.n; 3Ba.Ky~e:li. CMOIIIHaJI RpH­
BaJI - aKcnepHMeHT; ITYHKTHPHaJI -
pac'l'.eT. 

KaK H CJie.rtOBMo·oim.n;aTI, ll'.3 pesynTaTOB RSMepe.HIDI IlOTep1, (CM. pnc. 4), 
npn B > B0* noRe nepexo.n;a, o6yCJioMeHHoro BimeReHHeM aHepreTH'IecKHX 
IlOTep1, B 06MOTKe, He 3aBHCRT OT CKOpOCTH 3BaKy~. Ha pnc. 7, r.n;e 
ITYHKTHpHOH .mmneff npe,n;CTaBJieHl:l pesy.m,TaTU pac'l'.eTa 3aBHCHMOCTli 
~ = f (BH) npn B > B/, Bl'J.ltHO, 'ITO IlMY'l'.eHo BnMHe y,ItoBJieTBopnTeR1>Hoe 
COBila,n;eri:e 3KCnepRMeHTa.RI,HUX li pac'l'.eTHUX .rtaHHHX. TarulM o6pasOM, npe.n;­
ROllteHHU:li MeTO.It pac'l'.eTa, HeCMOTPR Ha pli.lt llpRRf.[TUX .n;orrymeHlrli, MOJ!eT 
6HTI, C ycnexOM HCilOJll,30BaH .ItJm KMll'.'IecTBemmx o~eHOK BJilUIHliilI n0Tep1, 
Ha nepexo.n;HUe npo~eccu B "MOTHHX" o6MOTKaX CMC. 

Pac'l'.eTH, npoBe.n;eHHUe Ha npHMepe "MOTHoro" CMeHol'J,lta (~c = 
7,72 TR), IlOKasHBaroT, 'ITO llOTepH MOryT BeCI,Ma aqq>eKTHBHO nepeBO,ItRTI, 

o6MOTKY B Hop.{a.m,Hoe co71~e, npe.n;oxparum ee TeM CaMIJM OT BOSMOJtHo­
ro ROKMI,Horo neperpeBa I • Ilpn aTOM aqxlieKTHBHl:le cKopocTH nepexo.n;a 
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O6MOTKH B HOIJMa.7U,HOe COCTOffillle rrpeB!IlllaroT xapaRTepHHe CKOpOCTK O~HO­

MepHoro pacrrpocTpaHeHIDI HOIJM8.7U,HOH 3OHH B KC sa cti:eT TeIIJIOBOH .ltl'$py-

3HH Ha 2+3 IIOp.H,I(Ka H COCTaBJiffIDT BeJllltmHY ~ IO KM/c. 
IlOCTpOeHH HOMorpaMMll rrepexo~a B HOpMaJil,HOe COCTOJUme pa!3.JIHl!HWC 

KC C TpaHCIIOPTHHM TOKOM, IIB.naIDIIlID/1 CllilXPOHHO C BHellIHHM MarHHTHHM rro­
ReM. OHH IIO3BOJIIIIDT IIpOH3BO~HTh orrepaTHBeyro oueHKy B.7.IH!IHIDI 3Hepreru­
ti:ec:irax: rroTeph Ha CTa6RJII,HoCTh H xaprucTep rrepexo~HHX rrpoueccoB B 
11IIJIOTHHX 11 o6MOTKax CMG rrpll :rnrucyarum 3Hepr:im. 

B 3a.KJIIO'IeHHll IIpHBO~HTCR OCHOBHHe HTOrH ~HccepTauHOHHOH pa6oTlil: 
I) 3KcrrepHMeHTaJU,HO HCCRe~OBaHO BJIIDllille HSKOTOpHX lpaRTOPOB g>op­

MHpOBaHHH o6pasua Ha Be~ IIOTeph, ll3Mepi:reMHX 3ReKTpH'IeCKHM MeTO­
~OM, a HMeHHo: K03@lHUHeHTa sarro~eHHH o6pasua KOMIIO31ITHHM CBepxrrpo­
BO~HHKOM, ~JllIHH KC IIO cpaBHeJIBro C maroM TBllCTa CBSpXIIpOBO~~ JKM, 

B~HHe YCROBHH TeIIJIOOTBO~a OT o6pasua rrpll OTHOCllTeJll,HO M~ CKO­
pOCT.flX ll8MeHeHHH MarHHTHOrO IIOJIII. Ha OCHOBaHlill 3TOro ·BHpa6oTaHH KOH­
KpeTHHe Tp960BaHHH, CO6J!Klz:teHHe KOTOpHX Heo6x~HMO ~ IIOJIY'IeHIDI Kop­
peKTHHX pesyfilTaTOB. 

2) Ilpe~ROXeH IIpOCTOH crroco6 H8MepeHHH IIJIOrrta.Illl rreTJllI H~ar~eH­
HOCTll CBepXIIpOBO~HHKOB. OTO 3Ha'IHTSJII,HO yrrpomaeT o6pa60TKY 3KCrrepll­
MeHTaJU,HHX pesyRhTaTOB ll B HeKOTOpHX CJIY'Ia.lIX llO3BOJI/IeT IIpOBO~llTh ll3-
Mepemm 3HepreTllti:ec:irax: IIOTeph IIpll CYJlleCTBeHHo 6OfililllIX CKOpOCT.flX ll3-
MeHeHIDI MarHHTHoro IIOJIII. 

3) IlpoBe~eHH ll3Mepemm IIOTeph B KOpOTKHX o6pasuax pa3Jlll~oro ,Tll­
rra CBepxrrpoBO~HIJtID( TOKOHSCYJlllIX 3ReMeHTOB, IIOMemeHHHX B rrepeMeHHOe' 
MarHllTHOe IIORe. llcc.rre~OBa.HO 6oRee 50 o6pa3UOB. Pesy~TaTH 3TliX ll8Me­
peHHH IIO3BO~ rrpoBeCTll CpaBHlITe~HHH aHaJlll3 pa~HHX BapllaHTOB 06-
MOTO~ TOKOHeCymIDC 3ReMeHTOB, lICIIOJII,3yeMHX llpll COaI(aHHll CBepXIIpOBO­
~max HMIIYfilCHHX Mar!IBTOB. UeRecoo6pa3HO g>OpMllpOBaHHe Ka.6eJIII 6es 
CRJil,HOH IIpOIIa.HKll rrplIIIOeM. B 3TOM CJIYl!ae IIOTepll ~JI/I Bcex OplleHTauHH 
MarHlITHoro IIOJIII 6Jlll3Kll K ~OOTBeTCTBYJWllIM 3Hati:eHHHM ~JIil ~Ka ll3OJlllpO­
BaHilliX IIpOBOROK. 

4) Paspa6oTaHa rrpoCTM MeTo~ HSMepeHHH y~efilHoro rronepeti:Horo 
COIIpOT~eHHH KC. 3HaHHe 3TOro rrap~eTpa IlO3BOJIIIeT paCC'IllTHBaTh BllX...; 
peBHe IlOTepll B npOBO~HHKax. B HSKOTOpHX M;v'IMX 3TO MOXeT ll36aBllTh 
lICCJie~oBaTeReH OT Heo6xo~HMOCTll COaI(aHllH arrrrapaTypH ~ H3MepeHIDI 
IIOTeph lI llpllBeCTll K 3Ha'IllTe~HOH 3KOHOMllll JIIB,!{Koro re~. TaR KaR ll3-
Mepemm nonepe~oro COIIpOT~emm MOXHO IIpOB~llTh B TpaHCIIOpTHOM 
~hroape c MnHHMam,HHMH saTpaT~ re~. 

5) BnepBHe lICCRe~OBaHH TeIJMopesncTHBHHe lI MarHHTope3HCTHBHHe 
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CBoiiCTBa Y.rtefilHOro norrepetmoro COIIp0TllBJI8Im!I KC. 06HapYJ!teHH CRJII,HaJI 

saBncnMoCTh :J. OT MarHRTHoro nom n 60Jn,maH npoTSDJteHHoCTb 0ro n0p0-

xo.rtoB B cB0pxrrpoBoW1m00 cocTowm0 no TeMII8paTYP0. 
6) Paspa6OTaHa M8TO.rtnKa ll3M8p8mm: IIOT8ph B KOpOTltlIX o6pasuax 

683 TpaHCIIOpTHoro TOKa B a.itna6aTH1IeCKHX yCROBRfll. IlpOB8.It8HH ll8M8peHlllI 
IIOT8Ph B HeKOTOPHX xapaRTepHHX KC,.RCIIOJn,3yeMHX IIpR coan;amm H860Jll,­
mmc R cpe.rtHHX CMG IlOCTOIIHHOro TOKa. liCCJI8.ItOBaHll 3aBRClIMOCTR a,nna6a­
TH'I8CKRX IlOT8ph OT 8MIIJllITYJtll R CKOpoCTR R3M8H8HIDI MaI'HlITHOrO IIOJIII. 

7) Paspa6oTaHa rrpn6JIW1teHHaH M8TQJtRKa pacti:0Ta 8H8pr0TH1I8CKRX rro­

T8ph B KC B a,nna6aTRtJ8CKRX YCJIOBHlIX rrpn CKOpOCTHX R3M8H8HIDI MarHHT­
HOro IlOJIII BHme KpRTH'IeCKRX CKOPOCTSH Hacumemm: KC :mr.n;yIJ;RpOBa.HHHMlI TO­
KaMH. Coan;aHa rrporpaMMa BWmCJieHmr 3TlIX IIOTeph Ha 3PM. ITOJIY'IeHo BTIM­
H8 Y.ItOBJieTBOPRT8JII,HO8 co:1311a.neHHe pacti:eTOB C pesyfilTaTaMH rrpoBe.rt8HHWC 

3KCII8pl!IM8HTOB. 
8) IlpoBe.rteHH 3KCII8PEM8HTH no RCCJI8.ItOBa.mm yCJIOBRH CTa6RJII,HOCTll 

o6MOTltll "IIJioTHoro" CB8pXIIpOBQitlinlero .na6opaTopHoro COReHo~a IlpR SBa­
Kyru:tWI 3H8prmi:. Pac1l:8TH, IIpOB8.rteHim8 IIO paspa60Ta.HHOH M8TO.rtnK8, BIIM­
H8 YJtOBJI8TBOplIT8JII,HO COBIIa,ItaroT C 3KCil8PlIM8HTaJII,HHMR pe3yJII,TaT8Mll. 

9) IlpOB8.It8Hml8 3KCII8pm.teHTaJII,Hli8 R paC1l:8THil8 RCCJI8.ItOBaHml'. IIOKa-

3HBa.B:lT, ll:TO B H8KOTOpHX CJlY'IaJlX IIpR 3BaK;rru:tW! 3H8prmt IIOT8pn MOrYT 
B8ChMa s@)eKTRBHO II8p8BO.rtRTh o6MOTKy B HO1)MaJII,HO8 COCTOIIHR8 R TeM ca­
MHM rrpa.noxpa.H!ITh 88 OT ~OKaJII,HOro nep0rp0Ba. 

IO) IlOCTpO8HH paCti:8THHe HOMOrpaMMU n0pex0.rta B HOp,taJU,HO8 COCTOSI­
HR8 pa3.l.IR1l:HWC KC C TpaHCIIOpTHHM TOKOM, HaxO~DtKXCR B llB.naJOllt8M MarHRT­
HOM nMe. Oim llO3BOJIIUlT onepaTHBHHM o6pasoM IIpOB()JtRTh OU8H.Kll BJIWllmll 

3HepreTH'I8CKRX TIOT8ph Ha CTa6RJII,HOCTh R xapaKTep·n8p8XQJtHHX rrpoueccoB 

"IIJIOTHHX" O6MOTOK CMG IIpR 3BaK;rauHR 3H8prmt. 

!Io MaT8pRaJiaM .rtRCC8PTauRR ony6RRKOBaHH CJI8.rtY]OOllie pa6OTlil: 

I. ,Upo6RH B.M., ,UM1l:KoB E.H., KpeMIIacKR JI., JiynnoB B.r., MaJIJOK B.A., 
IlMaK M., Ta.rrarra Jl., XoBaHeu <l?., XyxapeBa H.C. K onpe.rteReHHro sHep­
r0TH1IeCKHX IIOT8ph B KOMllO3RTHHX CB8pXIIpOBQJtmmax. Coo6m8HR8 OlfilH, 

P8-82~55I, .l{y6Ha, 1982, 6 c. 
2. Chovanec F.,"Drobin V.M., Dyachkov E.I., Jansak L., Khukhareva 

r.s., Kulikov Yu.v., Luppov V.G., Malyuk V.A., Smirnov A.A. Los­
ses in superconducting cables in pulsed magnetic fields. Cryoge­

nics, 1981, v.21, No.9, P• 559-562. 
J. Drobin V.M., Dyachkov E.I., Khukhar·eva r.s., Luppov V.G., Nikitiu 

A. Direct measurement of the transverse resistivity of multifila­
mentary superconducting composites. Cryogenics, 1982, v.22, No.J, 

p. 115-119. 
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4. ,Upo6IDI B.M., ,Ul,JI'IROB E.H., JiymroB B.r., HmtnTny A., Xep:a;or P., 
Xomme:a; !P., Xyxap9Ba H.C. 3JI8KTpoconpOTRBJiemm: pa8.7IR'IllllX KOMIIO­
H8HT CBepXIIpOBO.n;flutIDC Ka6eJie:ii. IIpenpIDIT Ollilli,PS-80-594, ,Uy6Ha, 
1980, 5 c. . 

5, JiymroB B.r., XyxapeBa H.C. IloJiaK M. TeJl¥opesncTRBHlle n MarHRTope­
sncTRBHUe cBo:iicTBa s-N nepexo,n;oB. B MeJIKo,n;ncnepcma: KOMII08RTHNX 
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