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, i': BBELl:EHllE . 

Co~p;au~e I<J>YilHhIX CBepxnpOBO~~~HX CHCTeM 'ipe6yeT 3KCrrepnk1eHTaJib
HOH ripoBepirn KJII01Ienh1x .Borrpocoii, B :.iacrHocTn, TexHoJiornn n3ro-ronJieHH5I 
o6MOTOK. ,U.n5I rrpoTOT~rra' p;eiiTJ)OHHOl'O 'IJ;HKJI(lTpOHa' Ll:U-: 1 [ 1,] ,, H3I'OTOB~e~hl ' 
3KCrrepHMeHTaJibHhle TIOJIHOMaCmTa6Hbie KOMII03HTHhle CBepxrrpoBOJJ;H~He '06- t 

·· MOTKH crren;mi.nhHoii q>opMhl ,n KOHCTpyKa;H:n {pile. I)." ,· , ·· . / ,, · 

OJ<AOIHQo~~"e 

P11c.L KoHCTPYK~Hll MamMTHoro MOJzyJ111 'c KOMn03HTHOH csepxnpoBOfl~~elt 
o6MOTKOH ,\Jill npOTOTMna ,leihpOH~Oro ~HKJIOTPOHa .ZJ;U ~1 , , ' , , : , 

,. - • • '-", ' ' ~ • ' • < 

G~\tl&:~ii(llti~; KHCilTJT ~i· . 
9l.-!5tm,u· BC('.l!eJOIIUII f ., 

s11sn1-10TEKA , . , · . 
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OAHHM H3 KJno11eBhlX BorrpocoB AJI.sI :noiiMarnnTHOJi CHCTeMhi 51BJI51eTcsi ee . 
Kp~OCTaTHl)OBaHHe B CB513H C TeM, iJTC> AAA JJ.IJ.-1 Bbl6paH KOCBeHHhlfl ciioco5 OX~ : -·· 
Jia)I{AeHim rryTeM D;HPKYJI51IJ;Hll II0TOKa 2-q>a3HOI'O reJIHSI no OXJia)I{AaIOID.HM 'Ka

~HaJiaM o6MOTKH, TeIIJionpOBOAHOCTb KOTOpoft 51BJISif!TC51 orrpeAeJI5UO~HM q>aKTO-
. poM AJI51 npeMemi 3axoJia,)KJ1BaH1rn o6MOTKH ll Bceii 'MarHH~HOJi CHCTeMhl B n;e-
. JIOM AO, pa6oqeft TeMrrepaTypbI. AnaJIOI'lI'IHbIH CIIOC:06 , c:,xJia)KACHH51 6bIJI 
ncnoJib3<>:saH B KoHcrpyKr~un TOKAMAK-:-7 [2 ]. · ·· · · . < · '· 

U,~pKyJIHpyroin;nii rro-roK re.n:1151 B co11eTamiH c TeIIJionponOAHOCThIO o6MOT-: 
KH n'KpHTH11et:icnM T0KOM ee np0BOAHIIKa 51BJI51IOTC51 ocHOBHblMH KOMIIOHeHTaMH · 
KpnoCTaTH11ec~oft · cfa6HJIH3an;mr cnep.impoB0A5I~eii · o6MOTKH n° orrpeAeJHIIOT 

. _· 3am;nm;eimoCTb o6MOTKH npn anapHHHbIX irepexOA<lX ri HOpMaJibHOe COCT051Illle, . 
' ' ',. ... ,' ' . (, ,'·' '·' . 

ee pa3orpen'. • .. __ . . _ _. · ~ _ _ 
TeIIJionpOBOAH0CTb KOMII03HTHhIX cnepxnpOBOA5I~HX '. o6MOTOK. HeliocTa-

' •= ,' '. _, ' ' . ... ' ;- ; ' -

. TO'IHO llCCJICAOBaHa B HaCT05Im;ee npeM51, ~ITO, O'IeBHAHO, CB513aHO C'MHOI'O'IHC:-
·'. JieHHhIMH TCXHO.JIOrHllf!CKllMll cico6eHHOCT51Mll H ¢aKfopaf.ni IipHH3toT0BJieHim 

Ka)KAOi'I BHOBh. C03AaBaeM0H o6MOTKH; KOTOpbie·cym;ecTBeHHO .MH51IOT Ha ee/. 
TeimorrpOBOAHOCTb, tJ:TO He BcerAa AaeT B03M0.)KH()CTb llCIIOJib30BaTh yX<e noJiy:. 

. ",{eHHhle AaHHbierr~'TellJIOIIPOBOAHOCTH.;. . . . . • . . . . 

_'( .. , 
2. I13MEPEHI1E 

TexttoiiorH.SI HaMO'I'~ll II 3anei<a1m~ o6MOTKll Am/ D;HIWOTpOHa JJ.U.-1 • pa3pa-. 
·. 6ornna crren;HaJIHC'raMn JI5III OI15II1 13 ] .. OcnoBy KOMII03llTHOH ciiepxrrpoBti- . 

A51~e:u· o6MO~Kll AJI51 . ~llKJIOTpOHa. JJ.U. '"'. 1 _ cocian_ii51eT cnepxrrpoBOA51in;a51 IllllHKa 
CIIHT-50-2x3, 5~390-0,35 [4 ], KOTOpa51 .ycnemim HCIIOJib~yeTcsi: n KpynHhIX 
CBepx~pOB0A5I~HX.MarnnTHbIX CllCTeMax [5 ]. B Ka11ecT~e CB.S13JIOm;ero SJieMeH
Ta HCIIOJih3YCTC51 KOMnayHA 3T-10, B COCTaB KOTOpOI'O:B~OA5IT! CMOJia 3JJ,c.22, 
0TB

1

epAHTeJih l130MIT<I>An Kay11y:i° CKT ;- Me)KCJioenoft JI30JI51IJ;Heft 51BJI"sieTC51 
CTeKJI0TKaHb MapKll T-fr (92) T0JI~ll~OH oj 11M. · . _ . . · . . 

. Jl,JI5I rrpoBeAeHH.51 H3MepeHllii'.TeIIJIOIIpoBOAH0CTH o6MOTKll B Tpex .irnripan:.. 
JieHH51x: oce:soM, rrpOAOJihHOM n rrorrepe11HOM 6bIJin iJiipe3aHhl Tpn 06pa3n;a na ··· 
ll3rQTOBJICHHOH no TCXHOJI.OrH:ll JI5III OI15II1 iio.n:HOMaCIIITa6~oii CBep:XrrpoBOA51::. . 
m;eft o6MOTKH. Ha pnc.f noKa3aH o6m;uft B1fA o~uoro r.tarnHTHOro MOAyJisi 
(cnepxrrpOBOA51ID;a51 o6MOTKa 3aKJIIO'IeHa B Kapx:ai:: ll3 'Iiep)Ka·Bero~eft cra.n:li); 
yKa3aHbI Mecra OT6opa o6pa3~0B H pa3Mem;eHH51 o.irna~aIOm;ero KaHaJia. Kou:
TaKTHbIC IIOBepxHOC'_I'II o6pa:n~OB ;6wn IIJ)OIIIJIH.<POBaHhl '11 rro°iZpbITbl CIIJiaBOM_ 
By.11;a. I13MepettHe T~IIJioripoBoAHOC'rH o6pa3IJ;0B npoBOAH.JIOCh tta·imrrapaType i:l 
c nOMOID;bIO MCTO~llKH;' npHBeAeHHhIX.B pa66TeJ6 ], •iTo _rapaHTHpyer T01IH0CTb 

. H3MepeHHH OK0JIO 2 % . ' . . . . . . _· . . . . . 
l13MepettHhle n o6pa6oTaHHh~e 3Ha~eHH51 Teimonpoiio'AH~HTpex o6pa3n;on 

n llHTepi3a.rre TeMrrepaTyp 4,5 - 35 K rrpe,U:craBJieH~ Hapn?2.::..:.1, I'Ae IIJ)HBCJJ;e- '> 
\ A --- - - • (' :~ < • • ,. - C ', , :' • ,· 
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Piic. 2. 3aB11Cl1r,;OCTb TCTinonpOAHOCTl-1 OT TCMnepaTypbl npH.110-
' nepe,moM 11arip_aBJ1e1U1HTenno.BOl'O TIOTOKa· B o6pa:i~e . 
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Pttc. 3. 3aBl1Cl1MOCTb -rennonp0,!{HOCTl1 OT Tei.meparypi.1 n1m npo-. 
AOnbHOM imnpaBJ1e1111J-1 Tennoeoro noToKa ii o6p~3~e .. , _ • · 
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·: Pttc. 4. 3aattCJ1MOCTb TeI1JionpOJ{HOCTH OT TeMneparypbl npH oce
BOM ~anpawieiuitt:TeilJIOBOl'O nOTOKa a MHOl'OCJIOeBOM o6pa3L{C 
• . . ' . ' ' ' ' <,1 . 

.,. 

HbI pa3Mepb1 ·oopa3~0B B ,MM H, IlOKa3aHO_ HanpaBJieHHeTe1;JlIOBOfOIIOTOKa q 

- -~~~-" 

Cono~aB~eir~e peayJI~;aTOB uaCTo51uieft.~a6~Tbl C p;ayJrnrkrnMH.APYryIX 
aBTOpoB, rroJiy'IelUlblX Ha KOMnayUAax; 6JIH3KHX no cocraBy HanieMy :rroKaaaHo 
Ha pnc.5. OtieBifAHO, 'ITO CTCKJIOTKaHh '7ll KOMnayUA: BHOC51T' ~npeAeJI51IO~Hii 

• , " ·_! ·' , '. • -, , ' • ,, I . . ._ , • 

. BKJIM B naMepeHuhle.auatieHH51 TeIIJionpO:!JOAHOCTH; Pacxo~eane Hamnx pe, •-
ayJii,TaToB·c peayJibTaTaMH APYrHX aBTOpOB Ha 10---20%'B ~iariaaouelS.:__30 K 

' Il03BOJI51eT, ronopHTb. 0 .AOCTOBepHOCTH noJiy'IeHHbIX AaHHhIX, '. H3MepeHHaSI -reri
JIOilp()BOAHOCT.b CJIOX<HOI'O _ (MHOroCJioeBoro) o6paa~a HMeeT ;iy11mee COBIIMeime 

f--~~-•. -· , \' 

·t 
·,,· 

·< 

C pe3yJihTaTar.Ui pa6of ['7 ,8 ). . •.. . . < _ _ . . . , . c 

ll;eHHOCTb' nonytieHHbIX 3Ha1IeHHH TeIIJIOIIpOBOAHOCTH, Ha· B3rJI5IA aBTOpa, _-
3aKJIIO'IaeTC51 B TOM, ll'!O OHH_ AaIOT npe~craBJieHHe O TeIIJionpOBOAIWCTH pea.Jib"-. · .-~ .· 

}!OH. __ KO. --~CTpyi<~u-1i'c.Be.pxnpoB~A511Q.· eii ofo.1,0_-r~~;- U3I'OTOBJIC;1f. HO_ll "_ .. 0 KOH __ •. KP ___ eTHm1 . v:.,,, 
_TCXHOJiorun, HMOryT 6b1Tb HCilOJib30BaHbl B paC'IeTax. . . ' ' . , . . . , . . . ; ' 

"ABTop BblpaX<aer 6naroAapHoCTi B:If.,n:a~i<0ny aa IlOMO~blO npH.IIOAfOTOB- ' 
Ke K 3KcnepnMeHTy. . . . . . . . . . ·• . . . - . 
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Pttc.S. Conocrawiemcie pe3JJibTaTOB ,'{ammh pa6oTI,I C pe3JJ!bTaTa~J1 ,'{pyrnx 
aaTOpou. I, 2, 3--:- nanitt pe3yJibTaTb1; 4,~ pa6om [8), creK.110:,noKCHJ{Hbitt 

. KOMnayu,!I; 5 -'." pa6oTa [7] ' snOKCH,'{HponaHHa!I JieHTa . > 

, · :.::..JIIfTEPATYPA 

' • ".,. ,.· ' •• - -V-~ • ;' •• • .' ::.. ' ..,, ,._ .,,.' ••• • - • \ 

l;TnaaoBA.A. H):ij). '...:.::IlpHnpiiHT OllSIH, P9-81-734, .0:y6Ha,J981. 
· 2:MnaHOB ,n:.n. n AP~___: IlperipHHT IfA'.3-3413/7, MoCKBa, 1981. 
3.A.n:eHmJ;KHll IO.r. HAP·~ B c6.: TpyA~ 2:.ro Me~yuapoAaoro coneitiainrn 

'. no ~HKJIOTpOIIaM n HX rrpiIMeueunio, Be:xuiie~ 1ICCP. Olf5Ilf, .0:9-89:..708, 
__ ,n:y6Ha; 1989, c.203. . .. , •· . · .. . · _ _ _ · · _ _ _ · · 

.-· 4,. lycapon M.C'. 'nAp; -:'- AT01.maY siiepm5!j T:43; n:6rn.3, 1977, c.16 L 
5.IfBaHOB ,n:.n. n,zw: ....:ATOMHa_SI SHeprn:si:, T.45, Bbln.3,1978, c.17L 

• :, • :- -. • • • ". ; • ' '.•. -~ ;c. ·.'' .:.\. ·, • • ·:· ' •,:: _: •• • '•,> t 



1: 

,-, 

6.Be.ntt11KoB' H.B., .D:a~KOB B.H. - IIpenpHHT OH5IH, 8-87-708, .D:y6Ha, 
- · 1987~ - . - .• · . , ' 

7.Ko3y6 C.C:, 3mep Y. - IIpenpHHT HB<l>3 OYHK, 81-61, CepnyxoB, 
. 1981. - . . / ,, . . 

/ 

8. HustJ.G., BoskardinR;-_:_ Cryogenics, 1981, v.21, NS, id86: 
·. ' ' . . . . ~ / 
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PyKOIIHCb 'nociy~HJia s H3,IJ.a;~bCKHii'o;;::ie.n 
-' '29 51HBap.sd 993 rola; ,. ' . : ,, 
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IIET mt OP06EnOB B BAIIJEA ·.6H6nliOTEKE? 

Bbl MOMeTe noriY4HTb no·no4Te nepeqHcneHHble HHMe KHHl'H, ecnn' _ 
OHH He 6blnH 3aKa9aHbl paHee. ' - - . -

Jlll.:,85-791 

m ,2-86-668. 

Tpy.Qbf Mel!t!IYHapo.QIIOf'O coee1:taHHH no 
aHanHTH4eCKHM Bb14HcneHHHM Ha 3BM 
H HX npHMeHenmo B TeopeT114eCKOll 
¢H3HKe. lly6na,J985. .-

. TpYJlbl 8 Me1.<.QYH3PO.QHOl'O ceM1111apa 
,no npo6n·e~iaM cti11::111K11 BblCOKHX 3HePr-HH • 
:Dy611a, 1986~ ./2 TOMa{ · 

-, .• 4 p.00 K. 

,7 p.35 K • 
: ... / 

113,4, 17..:86-747 . ·. TPYJlbl- Mel!t.QYHapo.Q~oli IUKonw no -H~JiTpo111i~tt 
'' ' ' @H311Ke. An):WTa, ! 98~. ' 

;
ll2-87-7~8 

ll14-8/~799-_, 

Jll 7:..88-95 

, I 

-Dl3_;88-938 

P2-89-138 

ll4-89-221 

ll9:-89_-s2: 
: ?:· 

ll9-89-708 

Tpy.Qbl 8 MelK,llYHapon11or'o COBe111a111111 no ' 
npot\neMaM KBaHTOBOli Teopnn non11. 

···Anyu1Ta,.198_7. · · 

.4 

3 

TPYJlbl n MelK.Q1'iiapoJll1or-o cnMno::inyr-.ia no , • 
npo6neMaM n::ianMo.QettcTBHH;MIOOHOB If n110Hoe _ 
c BeuteCTB,OM. Jly611a, 198 7 . - . : 4 p. 20 

-- . . .. ;-- . - . 

Tpy.Qbl 'IV. MelK.QYIIIIPOl-lHOf'O' ~11r.mo::111yMa no. 
H36paHllblM ~po(i~eMaM CTiTHCTH4eCKOH 
MexaHHKH.; Jly611·a·, •. 1987. · ' ·· 

0Tpy.Qbl -MeJK.QynapO.QIIOf'O coeet•taHHH "MexaHH3Mbl 
Bb1coK<>TeMnepaTyp11ou ceepxnpoeo.ii11t.iocTn".~- · 
!ly611a,·1988. - . , 

5 p~20 K. 

,p. s_o ·K., 

, TpyJlbl XIII· MeM.QY11ipo.Q11or-o CHMno::iHyMa 
no H.Qep11ofi ::ineKTPOHHKe;, Bapna,1988. -.-4 p.30 K. . . . . /' ' . ~ ' 

Tpy.Qbl CeMHHapa II rpairnTaUIIOIIHaH. 3Hepr-1in 
If r-paenTait1io1111i.1e ·eonubl''. DY6na,1988·. ' 1,p;-10 K. 

:Tpy.Qbl pa6oq~r-~ °C~B~~1a~u~ n:o pa::ipa.6oTKe - • :'c 
H co::1.Qa11uio li::inyqaTen!I n .Qeie~To~~ ~paen-
Tauuo~HblX eonH. Dy6na; 1988._ - · 1 p.60.K. 

,_ 

.. Tpy.Qbl XI Bcec:oio3Horo coeema111rn no YCKOPH
_TenstM ::iapstlKCHHblX · 4aCTHU~- llY6Ha ;'1988,: 
/2' ToMa/ · " · · _, _ 14 p;3S i<~_: 

' Tpy.Qbl Ii M~lK.QYll3PO.QIIOl'O cone11ia1i11st. no 
UIIKnOTPOliaM .'n ·HX npHMeHeUIIIO,' . 

~-6~xun, qccP,1989. · · 4 p.00 K. 

Tpy.Qbl. C~nel!(alllUI' ''PendPMl'pyn11a-...86 11 • 

_ lly611a\ 198_6 •. : -

Tpyi::11,1 M'elK,riy11apon11oli' •uiKonbl-cer,muapa 
· no _cli11::111Ke TJ&JKenblx ·uonon. _[ly6ua ,'19,8 6. , 


