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TeXHHK8 C03,1.1;8HHJi CBepxnpOBO].{Jill!HX _MBrHHTOB (CM)_ B _ ~BCTOHII!ee 

Bpeua ].{OCT~:I":7I8 BHCOKOrO ypOBHJi, ~cnom;aOBBHHe CM _cnoco6CTByeT npo-

rpeccy HCCJI6].{0B8HH~ B 06JI8CTH,!lJH3HKH BHCO~HX SHeprHii,.".TaK KBK no

SBOJIHeT yueH:OmHT:O K8flHT8JILHHe 3~Tp8TH npH CTpOHTeJI~CTBe yCKOpHTe

Jieit, CHHSHTL CTOHMOCT:O 8H8JIH3HpyiDIIt6ii H ,llHBrHOCTUileCKOH annap~Typu _ 

.II COKp8THT:OpaC~O].{ SJieKTpOSHeprHH _npH HX SKCflJI,Y8T8UHH, 

llpouecc coa].l;aHHa CM npoxeKaex npz a~THBHOM yqacTHH HaytJHo-

r HCCJie].I;OB8T6JILCKHX HHCT~TyTOB 1 HC~O~:OS,YIOII!HX STH M8rHHT~ 1 IJTO Bllpama-

• 
~ 
\i 
I 
I 
I 
• 

I 
l 

J 

eTCH He TOJI:OKO B paapa60TKe H HSrOTOBJieHHH !lJH3Hll6CKOii annapaTypu, 

HO H B npOB6,1.1;6RHH HCCJie].{OBBHHii CBepxnpOBO].{Jill!HX, aneKTpOHSOJIHUHOH-
• -

Hux H KOHCTPYKUHOHHHX J.iaTepHanoB. llo,1.1;o6Haa pa6oTa Be].{eTca M 

B mmufr,2,3]. 

Eaaon ,1.1;na paaBHTMa CBepxnpoBOAHII!eii TeXHHKH B OHHM CJIY~aT ycTa-
- f ,a_ 

HOBKH KpHoreHHOro OT].{6Jif!.Jia6opaTOp!tlH BbiCOKHX SHeprH~·(KO JIBS), B 

TOM llHCJI6 KOIIflJI6KC.-C'i'6H].{OB 1 Y~TBHOBOK H npHCflOC06JI6HHil, npe,1.1;H83Ha;_ 

ll6HH!lii ].{JIH flO].{rOTOBKH 1 ,HCflllTBHHH H HCCJI6,liOB8H!tlH CBepxnpOBO,llHli(HX 

uarHHTHHX CHcreu. ( CMC). 

Pe!iJepHpyeuaa ].{HcceprauHa aanaerca o6o6meHMeM paapadoroK H Hc-_ 

CJI6].{0BBHHii, HanpaBJI6HHHX HB C03,ll8HH6 KOIIflJI6KCB CT6H;llOB H H6KOTOpHX 

WH3Hil6CKHX YCTBHOBOK. 

B KOIIflJieKC BXO;llHT! 

. I, YCTBHO,BKB l].IJIH HSMepeHHH. 38BMCHIIOCT!tl KPHTHil8CKOrO. TOKB J C 

OT BHemHero MBrHHTHOro flOJIH f1 KOpOTKHX o6p83UOB CBepxnpOBO;llHII!HX 

OdMOTO'lHliX MBTepManoB (JMax = 6,5 KA; HMal( =6,36:106 A/W. 

(80 K9) (rn. I)! 

2. CTeH].{ ll_na 1_1cnuraHHH ?OJieHOH;llOBC Hapy:amwo~_].{.IIBMeTpou .llO 

30 CW H ].IJIHHOii ,llO 70 CM (OflHCBH.IIe _COJI8HO.II,llOB CM, rJI, 2) H CHJI:OHO

TOIJHHX TOKOBBO,llOB, 

.. 3
,· . 
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·3. CTBH~ ;ll.llli HCIIHTSHH.fi CMC.lf HX SJIBliBHTOB B KpHOCTSU BHYTPBH

HHll ~HSliBTPOll 80 Clot (!JMa>C = 5 KA) (rn. 2, 3, 4). CT~H;ll OCHSD!BH 

COJIBHO~Oll BHYTPBHHHll ;llHSiotBTPOll 35 Clot {~c = I,8S.KA, E=0,22 MnK). 
· 4. CreH;ll l.l.llli H::i~otepeHK.a ::meKTPHllecKoit npot~iiocTH HaoJIHUHH 

( Uf;,ax = 80 KB) {rn. 4). 

5. YCTSHOBKS ~Jill rpa~HpOBKH ;llSTllHKOB TBllneparypu (rJI. 4)• 

6. CTeHi ;llJIH HCCJIB;llOBSHHH paClOTU COJIBHOH;llOB npH yCJIOBHHX KOC~ 

BBHHOro TBpliOCTSTHpOBSHHH {rJI. 5). 
. . 

~HCCBpTSUHH COCTOHT 1'13 BB8;ll8HHH 1 fiRTH rJIBB H 38KJIDtl8HHH. 

B rJIBBB I CO;ll6pXHTCH OTIHCSHHe yCTBHOBKH ;D;Jlli H3li6P8HHH 38BHCH

J40CTH :Jc {H) xopoTKHX o6paauoB c:Bepxnpo:BO;D;HHKB, B TOIL llHcne 

WTOKOB ;D;JIH BBB;D;BHHH OClpa3UOB B reJIHBBNit XpHOCTST. PaapaClOTSHU CHJID

HOTO'IlHUH {~0 6,5 KA)'H MHOrOTI03HUHOHHHit mTOKH {~0 0,5 KA). llocne~

HHH TI03BOJIHBT. p831ot8CTHTL HB CT8ClHJIH3HpOB8HHOll BHHTOBOll myHTB 60Jiee 

;llBS;D;UBTH KOpOTKHX o6paauon. 8anHCL liOJiiT-aunapHUX xapBKTapHCTHK liC6X 

OClp83UOB lotOJKHO OCyuteCTBHTL sa O,!l;HH UHKJI liBO~S-BUliO;llB TOKa." IlpHllaHe

HH6 TBKOrO YCTpOHCTBB fi08BOJIH6T 3H8tlHT8JILHO TIOBUCHTL npoH~BO;llHTBJIL

HOCTL HCTIUTBHHit OClp83UOB. 

llpOB6;D;6HO HCCJIB~OBBHHC pSClOTU BHHTOBOrO myH'ra: l.131ot8pa'na 38BH

CHMOCTL TeMnepaTypU myHTB OT CHJIH npOT6K8~li!BrO DO Heloty.TORS. llpo-

8HBJIH3l'lpOB8HO BJIH.fiHHe. HarpeBa ua TO'IlHOCTL onpe~enenH.a ~c H.noKa

aano, llTO npH zaMepeHHH O;llHOti aaBHCHMOCTH Jc · (H) · omHClKa Clu

·cTpo cnaxaerc.a c yBeJIHqenHell fl H cocTBBJI.aaT B p;annux ycnoBH.ax 

....,0,3% .Jc npH H = 6,36·Io6 A/ll {80 KS). Paccworpenu ~pyrHe 
CHCT6li8TH'Il6CKHe OmHClKH, npHCYutHe ;D;SHHOI li8TO~HK8 (BJIHHHHB MBrHHTHO

rolnon.a myHT8 1 ;ll8ll8HH8 TOKB liellt,1l;y myHTOll H oClp83UOll) 1 H C;ll8JI8H BU-

... 
I 
j. 
y 

j\ 

.BO~ 0 .HX p;onyCTHllOC.TH ;llliH TBXHHll_B?KHX H3ll8p8HHlt. ~8Hll ·peKOMBH;llSitHH 

no :Bu6opy paayepoB myura~ . . . . . 

Ha npHllepe_ HCU~TBHHI mHHU C6llBHHell 5x2,5 llll2 OnHCBHB liBTO;llHKB 

H3ll8p8HH.fi J C . C~JILHOTO'IlHllX oClp83UOB. illHHS BnepBHe H3rOTOBJI~H8 
<J)HpliOit 11CynepKOH11 {CWA) UOTBXHH'IlBCKOJIY 38;ll8HHkl1 paapa60T8HHOYY B 

KO HBS. B lotB;D;HOI liBTPHUB mHHll CO;llBPXHTC.fi 1500 HH06HI-THTBHOBUX EHJI 

;D;HBMBTPOll 60 liKll. 

rnaBa 2 TIOCBHII(8H8 OnHCBHH~ nao"opaTOpHUX COJI8HOH;llOB 1 KOTOpllMH 
' ' 

OCHBD!BH!l CTBH;llll~ 8 TBKJEe HBKOTOp!lX np06HllXH MO;llBJILHllX COJIBHOH.l{OB. 

~JIB HCUHTBHHH KOpOTKHX o6pB8ItOB CBepxnpOBO;llHHK8 paapBClOTBHH BHyT-·· 

peHHB CT86HliH3HpOBBHH!l8. COJIBHOH;llH: O;llHH C floc = 5~!7•!06 A/ll 

{65 i<s), 11ropol c Hoc ~ 6,36•!06 A/» {80 K3)1 O;llHOPOAHOcTL Kar-:

HHTHoro UOJIH !0-5 B. 06~8Jl8 l cu3 ·H !0-2 HB ;llliHHB 20 cu.· 

!.1cnuranu npo6nue coneHo~~ Ha npoBop;a ~HaMeTpoM 0,5 wu.c 

HH06Hii-THTBHOB!lliH.UJI8MH ;llH8li8TpOll 65.l1Kll. ilO.l{TBepE;llaHa B03liOE-

HOCTL npHli8H8HHH STOro·npOBO;llHHK8 ~JIH H3rOTOBJI8HHH H860JILWHX npeUH-

3HOHHUX COJIBHOH.l{OB. 

3KCU8pHli8HTH C ;D;BYMH npo6HHKH COlleHOH.l{BliH H3 liHOrO~HJILHOU WHHU 

C8ll8Hl1eM 5x2,5 llJ. ll03BO~HJIH pe.KOli8H.l{OB8TL ee ~liH H;r~TOBJIBHHH CO-. . . . 
JIBHOH.l{B BHyTpBHHHll .l{HBKeTpOll 0,6 ll H ~liHHOii 2,4 ll 1 KOTOpUI BXO;llHT 

B Kp~oreHHy~ yCKOPHTe;LHYD CBKUHIO KO~LU~TP~J;IB [2],[3]. ConeHOH~ H . 
. .. -

rpa~H8HTHU8 K£ITYIUKH 1 HBBHTHe npOBO.l{OY JlHBMeTpOll 0,5 Mll 1 ycnaWHO 

HCTIHT8Hll. 

B COJIBHOH;lle BHyTpBHHHll ;llH8li6TpOll !00 KM npomna npoBepKy 60JIL

maa napTHH·CHllbHOTOQHOit WHH!l {WHpHHB 40 llll) HB OCHOBB CT8HH;ll8 HH0-

6HH [4]~ 



llpH paapa60TK6 T_6XHRll6CKHX npe~JIOllttH!Hit no J4H-OroKy.60BOH BO~O

po~aon nyaup:t.KOBOH KaYepe B KO ~s nunonnea acKHSHHH npoeKT CM, co-

3~aDll!ero uarH~TH06 none B !lJOTOrpa~upyeMOM 067>6M6 [5] •. ]lim llOJIYil6HHR 

onuTa pa6oTH c KpynHHMH CTa6nnaaupoBBHHUMR CM B I969 r~ uaroToBneaa 

CMC c uo~en:t.HHM conenou~oH BHYTP6HHIDL ~HaueTpin• 35 CM (cia. ·puc. I 

H 2) [ 6]. ConeHOH~ HH66T noJIHyil KpHOCT8THll6CKYil CT86>!llH38UHlll H on

TiMH3HPOB8H DO pacxo~y CBepxnpOBO~HKB. Bee COJI6HOH;!tB COCT8Bllll6T 

700 Kr, Jc = I,85 KA, Hoc = I,8·I06 A/H (22,7 KS), E=0,22 M,I{z. 

_ llpOBe;rteHa _cepHll 3KCnepHM6HTOB. no 3B8Kyili.\HH SHeprHH ~3 C01IeHOH~8 C 

IJOUOll!bll ChepxnpOBO~Hll!ero BHKllllll8T6JIH (CB) HB OMHil6CKYil HBrpyaKy H 

Ha ~yroraCHT6l1DHYil pemeTKY BBTOMaTa rameHHH llOllll (Arfl). ]laze npH 

MaKCHMBJI:t.HHX TOKe (I,4 KA) H H8DpHllt6HHH (0,9 KB) y;rt8B8JIOC:t. BHBeCTH 

ua KpHOCTaTa ne ueaee 95% aanacenHOH aaepruu 

( c/ H jdt::: 6,36•!06 A/ (u.c) ) {80 K3/c). 

B rnaBe 3 o6cyx~aKJT~H HCKOTOpHe BOITpOCH KpHOreHHOrO o6ecneqe

HIUI CT9H~OB .Paapa60TaHa II l-!CIJ01!1>3Y9TCH cepHH illHpOKOrOp1IhlX re1!H9BHX 

KPHOCTBTOB C BHYTP6HHHMH ;ltHBMeTpaMH 20, 30, 50 H 80 CM. KpHOCTBTH 

3Kp8HUpyiOTCll lKH.ztK.HM 830TOM [7] • 
PaccuoTpeHu KOHCTPYKUHH H peayn:t.TBTH Hccne;rtoBaHHH KpaocTaTa 

BHYTP6HHHI4 ;!tH8146TpOM 80 CM [8]. llpHBe;rteHO OI114C8HH6 CHCT6Yll oxnallt;rt6-

HHH COJI6HOH;rta BHYTP6HHHM ;!tH8M6TPOM 35 cu, KOTOPHH YCT8HOBJ16H B KpH

OCTBTe, C06~HHeHHOM Tpy6onpOBO;ltOM ;!tllHHOH IS M C reJIH6BhlM OlKHXHTe

_neu. 0XJI8JQeHH6 H;lt6T 11 CTYD6HHMH11 npH D0Cll6;ltOBaT61I:t.HOM BKJ1101l6HHH 

BBH~ OlltHX~T61IH [IO]. 
~suepeHH pacnpe~eneHH6 TeunepaTyp B;!t01I:t. BHYTP6HH6H o6ell8HKH H 

B f830BOM npOCTp8HCTB6 (pHC. 3), a TaKllt6 K01!Hil6CTBO BhlXO;!tHll!6rO B 

ll8~ H3 KPHOCT8Ta re111t!H \1 (pHC. 4) B T61l6HH6 t; = I6 ll8COB ll0Cll6 

OKOHilBHHH aanHBKH renHH. 

~ 

"'11· 

·~ 

(j 

Puc. I. co~eHOH;lt c BHyTpel!HIIM .0 35 CM; 23 K3. 
I -. o6MoTKa; 2 :.. npocTaBKH; 3 - !JlnaHuu; 4 - mmm~>r.n; 
5 - 3Jr9KTpHileCKll9 KOHTaKTu; 6 - 3aMOK; 7 - TOKOBBO,l\11. 

][] 

Pnc ~ i. npnHulmuani>Han 3JieKTpHsecKa.H cxeMa. Cl.lC c coJieHouiou BHyTpeH:. 
HliM ~35 CM. 1 - C01!eHOHA; 2 ~-TOKOBBO,l\U OCHOBHH9 (21 5 KA) H · 
,l\ononRl!Teni>HLie (IKA); 3- MOTop-reHepaTop AHr - 5000/2500; · 
4 - THpHCTOpHUfi HCTOilHliK (2, 5 KA; 6 B); 5 - aBTOl!aT ra.IlleHII.H 
ITOJIH AriT-30_;32; 6 - CBepxnpOBO,l\Hil!Hfi BLIKllJOtJaTellb (I,4 KA·; 
7: OM); 7 - DhlKllJOtJaTe.'l:t. AB45-6000; 8 ~~ racHTeni>Hoe corrpo
_THBJieHne. 



llpHHllTO CtmTBT:D, ttTO p_aBHOB6CHI16 YC110BHll H8Jt ypOBH6M :&tH,zu<OrO 

renHH HBCTynallT JtOCTBTOttHOOilCTpo, B Jt8HHOM C.7Iyttae, CYJtll no KPHBOit 

V (f..} , qepe~ 2,5-3 tta~a. J{a.li:DHeii~ee nocTeneaaoe yuea:r,meaae V 
cBll311BBilT c noHKK6HHeM ypoBaa·re.liHll H ·cooTBeTCTBYil~HM YJt.7IHaeaaeu 

T6fi.7IOBbiX MOCTi>B. 0JtHBKO H3K6p6HHli T61UlepaTyp nOK8311B81l1' (pHC. 4), 

ttTO B 6011I>WOY KpHOCTBT6 npouecc CT80HJIH3BUZH p8CTfiHY1'~ 9TO OO:bllCHll-
- .. . 

eTca aa.liHttHeM aanaca xonoJtaoro rasa, aaKonHBweroca·Bo Bpe!la oxnax-

Jt6HHflo ' 
Ten.7IonpHTOKH B ZHJtKHit renz« no BHyTpeaaeit ooettaiiKe H raaoBOMY 

cTo.7I6y Jtaxe npH t = I6 ttac cocTaBnHilT ~ 2,5% cyMuapaoro Tenno-. 
npHTOKa. CneJtoBaTen:r,ao, aanHttHe mHpoKoii rop.7IOBHHI1 He npHBpJtHT B 

·nepeXOJtHOM nepHOJt6 K cy~eCTB6HHI1M·nOT6pllU EH;ltKOrO X.7IBJIOBr6HT8. 

llpOB6,1t6HO Cp8BH6HH6 T6ll.7IOfipHTOKOB no ropnOBHH6 B nepeXOJIHOM H 

ycTaHOBHBmeuca pexHUax.nna pactteTa TennonpHTOKa B ycTaHOBHBmeuca 
. ~ .. 

pexHUe COCTaB.7IeHa nporpauua Ha 3BM, yttHTRBaD~aa 3aBHCHUOCT:D Tenno-

npOBOAHOCTH raa~ H CT6HKH OT T6Mn6paTypu [91. 
HcnuTaHHR paauemaeuux B KPHOCTare ycTpoiiCTB aattHHBilTCR cpaay 

noc.7Ie 3BnHBKH re.liHll H, C.7I6,1tOB8T6.7II>H0 1 HJIYT B nep6XOJIHOM pexHMe, 

ttTO H600XOJtHMO yttHTUBBT:D npH pacqeTe TennonpHTOKOB. 

B rnaae 4 JtBeTca ooaop Hcnon:r,ayeuux B cTea~ax HCTOttHHKOB aneK

TponHTBHHR H ycTpOHCTB asapHitHOH 3BBKY8UHH aanaCeHHOH B C0116HOH;lt8X 

aaeprHH. 

CT6HJtl1 OCH8~6HU THUOBUMH npOUI1W.7I6HHI1MH HCTOttHHKBMH 0 MOJt6PHH38-

Ul!SI KOTOpUX npOB6A6Ha B Kp!!OreHHOM 11 3JI6KTpOT6XHH'I6CKOM OTA6.7IaX 

JIB~. :)Ta padoTa Bhlpa3Imacb B C03,ItaH>!!l: CHCT6U ynpaBJI6HiiSI, KOTOpue 

OdCfOP.ttl!BaDT BBO,It TOKa B C0.7ICH0ll,It!1 C 3a,ItaHH.Wnt CKOpOCTSI!lH H CTada

JIIf~aUIID TOKa ,Ito ypoBHSI ro-3 • B aKcrr.r.yaTaunrr aaxo,ItaTca TPH nonynpo

BO.ltHI1Y.oaux. B!lnpJUII!TCJISI ll MOTOp-reHepaTOp una .r\Hr ( 5 KA npH 6 B) o 
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4. 3aBUCllUOCTb l!CnapJWUOCTH V KpHOCTaTa. DHyTpSHHHM f" 80 Q\ 

: oT apeMeHif t · · nocne O}tOHIJaHlll( aaJIHBitn. . . 
I - aaJIIfnKa ,Ito yponua 98 eM;· 2 -,.ItO 54 'Cu; 3 .;. ,Ito 8? eM; 

4 -,ItO 30 CM. 
TeunepaTypa T HlfltHero mui.namrtero SKpaHa (cooTaeTcTayeT 

Kpnaon4). 
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BeAYTCH uccne~oBanaa cunl>noxoqnux CB xennoBoro ynpaBnenaa [II] 
. . 

C03~BH CB C J c = I ,4 KA M conpOTHB~6HH6M B HOpMSJil>HOM COCTOHHHH 

? Ow. BpeMH nepeBO~a CB B HOpM8Hl>H06 COCTOHHH6 npa_~/~c = 01 8 

cocTaBJIHBT _:S 0,5 Me. HcnuTLIBSKJTCH uo~epnuaHpoBaHHLie AI'II c ~yro

racuxenl>non pemeTKOH 1 KOTOpLie ll03BOHHIJT B6CTM SBSKya~Hro OllTKLISHl>HLilol 

o6paaou. 

fipHBO~HTCH X8p8KT6pHCTHKH yCTSHOBOK ~H HCllLITSHHH H30HH~HOHHLIX 

M8T6pH8HOB HS 3H6KTpaqecKyll npoqHOCTl> H ~JIH K8JIH6pOBKH ~aTqHKOB 

TBMnepaxypbl • 

. QnacuBaroTca paapa6oxannue•B KO RB9 ycTanoBKH ~na aaroToBnenaa 

BKCnepHM6HT8Hl>Hi>IX CBepxnpOBO~H~HX WHH M6T0~8MH ll8HKH ~ BJI6KTpOJIHTH

qecKOrO OC8llt,ll6HH~ [12]; HS KOTOphiX nonyqeHH mHHH ~na· H6CKOHl>KHX na-

6opaTOpHLIX conenou~oB [n] K conenoH~a BHyxpennau ~uauexpoM 35 ex 

[6]. 

rnaBB 5 llOCBH~6H8 BOllpOCSM T6pMOCT8THpOB8HHH ,cBepxnpOBO~H~HX 

MBrH~TOB 663 llO,llBO~a l!tH~KOro renHH K 06MOTK6 (14] • 9Kp8HHpOBK8 OT 

BH6IDHKX TennonpHTOKOB H Y~8Jl6HH6 BHyTp6HHHX T6llHOBI>i~6Jl6HHH B TBKKX 

CHCT6W8X ocy~eCTBHH6TCH KOCB6HHLIW nyTeM - TennonpOBO~Hi>IWK nyTHMK 

flO 06MOTK6 1 K8pKacy H T.n. K EH~KOMY renHD. 

B ycnoBHHX KOCB6HHOro T6pMO~T8THPOB8HHH 6ea_~erpa~B~HH Jc 
MoryT pa60T8Tl> TOHl>KO BHyTpeHHe CT80HJIH3HpOB8HHI>i6 npOBO,llHHKH 1 HO H 

B 3TOM CJiyqae HeOOXOAHMO OTBOAHTl> renJIOBUA6JI6HM6 1 CBR3aHHOe C rac

repe3HCHLIMH H BHxp6BLIMH norepRMH B CBepxnpOBOAR~HX 00MOTKaX npH 

BBOA6 H Bi>IBOAB TOKa. 

06cyllt~aKJTCH npeauyl!leCTBa a,Boaw.o:zHue o6nacrH npH~enenaa CM Ko

CBeH!fOro TepMOCTBTHpOBBHHH K p8CCN.8TpHB86TCR OCYII\6CTBJI6HHI1H B J!B9 
I\ , ' 

B8pKaHT CHCT6M!1 C B8HHOH ~~oro reJIHa. llpH STOW HCHOH1>30B8Hi>l cone- . 

10 

HOK~U, 06MOTKH KOTOpLIX He nponHTHBBIJTCH CBH3YD~HMH B6li\6CTB8MH ~HH 

38KpenneHHH_ BHTKOB H ynyqmeHHH TennonpOBO~OCTH. 

BHBe~enu iflopuyJiu ~na pacqexa pacnpe~eneHHa rHcTepeaHCHhiX Tenno

BH~enenHn B ~JIHHHOM _COJI6HOH~e C OTHOCKTeJil)HO TOHKOH CT6HKOH (pHC~· 5) J 

H 38BHCHUOCTl>"Y.z:tenl>HLIX TeHJIOBH,ll6H6HHH DT B6JIHq.I'IHI1 ,llOCTHrHyroro no-

J!H (pac. 6}. Han.z:tena TeunepaTypa nepexo.z:ta lrn CBepxnpoBO.z:tHHKS· 

B 06MOTKe C yqeTOM 3HaqeHKn ~ H fi KBllt~OH TQqKH (pac. ?). Bhl~ 
qacneHa BOJIHqnna llOBUID6H.I'IH T6MnepaTypu 06MOTKH H3-38 rHCTepe3.HCHUX 

TennoBu.z:tenenuit TJ, B naqane a KOHI.te BBOl\a ToKa (pac. 7 a 8}. no

JiyqeHa 38BUC~lMOCTD Mellt.z:tY ,llOllYCTHMOH CKOpOCTl>!O BBO~S TOKS B COH6Hml.z:t 

H TeUJIOnpOBO~HOCTl>IO.ero OdMOTKH. 

Coa.z:taHa ycTaHOBKa ina accJie.z:toBanua paOoTu conenou~oB, KOTophle 

HSXO,llHTCH B B8KYYM6 H T6pMOCT8TMpyllTCH nyTOM KOHT8KTHpOB8HHH HX : 

K8pK8C8 C BSHHOll EH~OrO reJIHH (pHC • 9) [ 14] • 9KCll6pHM6HT8Jll>HO no- . 

KS88H0 1 qxo. B6JIHqldH8 J C CO~eHOH,ll8 He OTJUlqaeTCH OT auaqeHHH 1 

llOJIYl!6HHOrO npH llCllLITSHHH B lltH,llKOM remm. 

Ha MO,ll6Hl>HOii HenponHTSHHOll KSTYI!IKEi H81o16p6H8 TennonpOBO,llHOCTI> 

06!40TKH npH ,ll8BH6HHH ~ 10-4 TOP npu paanuqaux TBMnepaTypax 

(Hanpuuep, npa 4,5 K A = 2,6·ro-2 BT/(u•K) • 

0nHC8HH~H cnoco6 T6PioiOCTBTHpOB8HHH COJieHOH~OB ycnemHO npHM6H6H 

HS aJieKTPOHHO-JiyqeBOJ4 HCTOqHHK6 wtoroaapn.z:tHIDC HOHOB (11Kp11!0H~f[ I ] • 

B!lBO.Ilhl 

I. Paapa6oTaH_ KounneKc CTBH.llOB, ycTaHOBOK n npucnoco6nenan, 

npe,llH83HSq6HHHH ~JIH npoBe.z:teHHH HaJiaAKH, paaHOCTOPOHHH~ JdCDUTSHHa 

.1'1 llCCH6,llOB8HHR CBepxnpOBO,l\Hli\HX uarHHTHLIX CHCT6M. 

2. Co3,ll8H8 MO.z:tenl>HBH CBepxnpO.BO~Hill8ll uarHHTHSH CHCT6M8 C cone

HOHAOM BHyTpeHHHM ,llHSMeTpOM 35 CM (~C =1,85 KA, 

Ho = I,8•I06 A/M (22, 7 K3), E=0,22 I.!.Ux). 
c 

II 
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Puc.s. rucrepe3MCH~e rennoa~.zteneHuH a aecKoHet~Ho .ztJIUHHOM coneHou-
·.zte (.8-+-.;.:.) c orHocureni>Ho roHKon oOMOl'Kon (.,(_.; I) npl'!. 

1'13MeHeHI'II'I HM or 0 .zto HMM = 4,78•I06 AIM (60 K3). · 
A - pacnpe.zteneHI'Ie HanpH~eHHOCl'l'l MarHI'ITHoro nonS! H B npo.zton~>
HOM Cet!eHI'II'I COJieHOI'I.zta; 

_E - pacnpe.zteneHI'Ie rucrepe31'1cHux rennoau.zteneHI'In a e.zti'IHI'IUe 
oci·wua OOMOl'KI'I ( 't j, v ) ·u B OO'beMe I. I(d -x)w ca h ) • 
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PHc. 6. 3aaucln.focu rac:repe3HcHux :rerrnoau.zteneHun Gh (X=O) n oa
MO:rKe coneHou.zta· (cl- I, .13- oo,) o:r .ztoc:rurHyron Harrpn
~eHHocru HM BHYTPH coneHoH.zta npH aao.zta roKa. 
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PHc.7,8. 

·10-2[MJ 2,0 X 0.5 1,0 1.5 I 2,0 :X:-10-l (M) 
·. 1.75 . 

.·• 
1,15 

A .. . 6 
Pacnpe~eneH~e reMnepaiyp no oOMOTKe· coneHou.zta c HMM = 

4,78.106 A/M (60 K3). Tn - reuneparypa nepexo.zta caepx
rrpoao.ztHHKa B HOpMaJibHOe COCTOSIHHe. Th_- ,ItOnyCTHMail TeMne
parypa 00MOTKH. 
A - npu H~HMM. E - npH H~I/6 HMM. 
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taJ.Hc 

~ ..2_ 
:Jtuak. He 

Puc. 9. CXCMa YCTaHOBKH ~1IH HCcne~OBaHHR paOOTU C01I8HOH~a B BaKy-
. yMe. 

I - KO:Z:yX KpHOCTaTa; 2 --a30THUR CllJ.K; 3 ""· BaHHa C :Z:Il,l(KHM 
renueu; 4- Me~HaH oOeqanxa; 5 -·coneHou~; 6- TOKOBNe 
BBO~H; 7 - TpyOKa, B KOTOpOR OCYIH8CTB1I8H T8fl1IOBOR KOHTaKT 
TOKOB.UX BBO~OB H BaHHU; 8 - C08,l\HH8~HHe 'renlleBOrO tpyOonpo

BO,l\a C TOKOBBO~Oll, ynnOTHR8U08 31I8KTp01!301IHOHOHHOl! npOK-
'na~Kon. · · · · 

·~ 
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3. ~CUHTBHU KOPOTKI!6 06paa~u H np06HU6 C01I6HOH,l\U 1!3 CH1IbHOTOQ

HOn MHOrOEI!RbHOH WI!HU ceqeHHeM 5x2,5 My2. llii!H8 ycnemHO I!Cll01Ib30B8-

li8 B coneHoH.ne BHyTpeuHI!LI .nHaL!eTpoLt 0,6 M H .nmmon 2,4 M. TaKlll:e 

npOB8,l\8HU HCOUTBHI!fl p83H006p83HNX CBepxnpOBO,l\llllU!X 06L!OTOtUiUX M8T8-

pH81IOB, 003B01li!BWI!8 HSrOTOBI!Tb•1!a6opaTopaue CM H coneHOI!,l\U .l\1IH wn

SHqecKHX YCTBHOBOK 11 KpHOH 11 I! 11[0Jlb~8TpOH 11 • . 
4. fipOB8,l\8HO I!CC1!8,l\OB8HH8 pa60TU BI!HTOBOrO CT861!1!1!31!pOB8H~OrO 

ruyHTa, npe.nHaaHaqeHHoro .zlJill naMepeHHll aaBHCHMOCTH 'J c. (H) xcipoT- , 

KI!X 06p83~0B CBepxnpOBO,llHI!KB • .1{8I!hl p8KOM8H,ll8l{IUI no BI:J60py ·napBMBT

pOB myHTa. 

5. Hccne.n;oBaHEi paCioTa B nepexo.ztHOM peiltuMe ruupoKoropnoro renue

Boro KPI!OCT8T8 BHYTP6HHHM ,l\H8M8TPOM 80 CM.;-

6. TeopeTHqeoKH H axcnepHM8HTBnbHO uccne.z~oBaHa paCioTa-Henponn

TBHHHX COJI8HOI!,llOB, HBXO,lllliHHXCll B' B8KYYM8 H T8pi40CT8TI!pyeMUX -683 , 

no.z~Bo~a XH,l\Koro renHfl K o6MOTKe. PeaynbT~TH paapa6bToK H uccne.noBa

HHR I!C001lb30B8HU B HCTOqHHK8 MHOr038pll.ztHUX I!OHOB 11 Kpli!OI! 11 • 0' 

Pa6oTu, nonoJt(mime B OCHOBY ,lllilccepTaium, npoBe.lleHu B KO JIBS 

H ony6nHKOBBHH 11 nepHO.l\ c !967 r. no !973 r. B Eypimnax. fiTS [7]; 
11KpHoreHHoe, KHcnopO.zlHOe H aBToreHiioe MBiliHHOOTpoeHHe 11 [sJ;-Tpy.nax 

mum [4], [s], [6], [Io], [12], [!4] 11 .nonoiKeuu ua Mex,n;ynapo~HHX H 

BC8COIJ3HUX xouwepeu~J.:!HX B T6H1II!CI! (!968) [9 ], [ I3]; .l{pea.neue (!969) -

[6]. ~ l -
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