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T8H,l{8HUH!I Bee 6onee WHPOKoro npmJeHeHH!I CBepxnpOB O;lll'IMOCTH 

B T6XI!HKe Tpe6yeT peweHH!I IIOBb!X npo6neM He T01Jl,KQ TeXHHqec1coro 

H KOHCTpyKTOPCKOro, HOH qJll3HqecKoro xapBKTepa. B 001!8CTH CH1Il,

HOToq11otl T6XHHKl'I O;LIHOtl ll3 CBMh!X B8litHh!X npoCineM lIBnfleTC!I AOCTH

llt8Hl'Ie 001!!,Illl'lX KPl'lTHqecirnx TOK OB CBepxnpOBOAHHKOB. Ilpll IlPl'IMeHe

Hl'IHX CBepxnpOB 0,l{lll!lllX M8Tepl'I81IOB B ()OnI,lllllX MBrHl'IT!!lJX 1101!HX pac

CMBTPl'IBBIOTC!I TORl,KO CBepxnpODOAHl'IKl'I"BTOporo po,na, cnoco6Hh!e D 

uarHl'ITHh!X IlOJIHX HeCTl'I Tpa11cnopTullii TOK 6ea IIOTOpI,. 

11aBeCTHO, qTo Ciea,neqieKTHble CBepxnpOBO,llHl'IKH BTOporo po;11a 

neycToilql'!Bbl npoTHB B1!llflHl'Ifl TpaucnopTHOI'O T91<a, IlOTOMY qro o6pa-

3Y!Ol!l8!IC!I B HHX, Ilpl'I H81Jl'lqlll'I M8rHl'ITHOro nonH, Bl'IXpeBafl peweTKa 

B peayn1,rare B381'IMO;lletlcrBHH C TOKOM npl'lXO,lll'lT B ,lll'ICCl'IIl8TllBHOe 

,ABl'Illt6Hl'I6. Sanennettl'le P6lll6TKl'I 1103!J01!H6T CBepxnpollO;LIHl'IKY H6CTl'l 

Tpa11cnopr11ut1 TOK oea norep1,. Benm1ma rpaHH~bl aroro TOKonecyllle

ro coc TOHHl'Ifl CBepxnpoB O,llHl'lK8 38Bl1Cl'IT OT aqi(!JeKTl1Bl!OCTl'I aa~emie

Hl'lfl Bl'!Xpei\ K ,neqieKTBM Kpl'ICT81!1Il'Iqec1<on peweTKl'I. 8Tl'IM OCi'.bflCUHeT-.,_ . 
CH Il0Bbllll6HHbli\ l'IHT6 pee K • npo6neM8M aanenneHl'IH Bl1Xpen 

I 
l11!l'l, l'IHb!Mll 

C1IOB8Ml'I, - K npo6neMe Ill'lHHl'lHra. 

C 3KCnepl'I!.16IIT81II,HOtl roq1rn apeHHH ll3MepeHHe Kpl'I'.l'H'<8CKOrO 

TOKB Bcer,l{a npe,l{Ilonaraer ABl'IllteHl'!e BUXpei1, TBK K8I( 0TK1ll'IK (H3Me

ptte11oe H8IlpHJKe1rne) ll030YliCA8Hl!Oii Cl1CT6Mbl nonyqaeTCH BC1!8;11CTBl'Ie 

ABlliK8lll1lI Bl1Xpetl. Bo llCex cnytJ:8llX B l!e!COTOpOli Mepe npeZ\fiJ113r8eT

CH, IJ:TO IlOBe,nett11e ,llBl'llltYl!l6ilCH C M81!0ll CKOpOCTI,lQ Dl!XpeBoii peuwr

Kl'l npH MBKPOCKOfil1qeCKOM l13MepeHl1l1 eme B ,ll0CT8TOIJ:HOH Mepe 0Tpa

JK8eT CBOiiCTB8 Kpl1Tl11leCKoro C QC TOHHl'IH ( T. e. COCT0SIHl1/l np11 no

pore ABl'IJK6Jll'IH). C ,npyroii CTOpOHbl, npll l13JJepeHl1l1 ,l{l!H8Ml1qecl(oro 

KpllTl'IqecKoro TOK8 ( 8K1TPflllOlil1pOB8HIIOI'_~~ .. !l~Heii111oro Yll:8CTK8 

l;·~ ;:,;:;.;;., ... ,,,-.. ,.., ... ... ;,:, ry'r I 
C!lc'4;:Yf1'R L1~;.t· ·}~!~·~"'!'·•TT:!; 

. e,.1;,J.:J-:s'. •f~ ... r :.::, {..-. 



BOJ!bT8!AilepHOH xapaKTepl!CTHIUI), ,l(Jlll IlOJiytrnmrn 3H8'leHJrn Kpl1Tl1'le

Cl(Or0 TOK8, 11CilOJ!b3ye11oro B TeXH11Ke, T8Kl!Ce npl!XO,llHTCH ,lleJiaTb 

npe4noJiolKeH11e attanor11'lttoro xapaKTepa. 

l~aKpOCKOil11'leCRaH Cl!Jla, l!CXO;'.(H 113 aJieMeHTapHOll Cl!Jlbl Ill!lllll!H

ra, IlOJiyqaeTCfl nyTeM CT8Tl1CTl!'leCKOro cyMMl!POB8!1l!ll 3JieMeHTap;iux 

Cl!JI Me;;(,lly Bl!XPHMl! 11 Ill!Hmmr-1teHTpaM.11 ]laHHOro Tl!Ila, npu 3TOM 

HCilOJ!b3JiOTCfl CBOHCTBa CBepxnpoBO]lHl11{a BTOporo PO.Ila, l!Me10111ero 

oopaTmJyIO KpHBYIO HaMarHH'll!B8HHH, ll CBe)leHHfl O pacnpe.l(eJiemrn 11 

reoMeTpM'leCKl!X pa3Mepax Ill!Hlll!Hr-1te11TpOB/I-3/_ B CTporoM CIJblCJie 

noJiyqemwe T8Kl!M oc5p830M peayJibT8Tbl cnpaBe,llJil!Bbl TOJ!bKO ,llJ!fl 

CBepxnpO.ilO)lHHKa, B KOTOpoM BCJIC,llCTBHe H8.Jil!tJl!H Il.l!HHHHr-1teHTpOB 

CBepxnpOBO)lHMOCTb MaJio OT1I.l!tJ8eTCH OT CBepxnpoBO,llH!JOCTII oya,lle

\{leKTHOro M8Tep1!8JI8. Ha OCHOBe MO,lle1I.I!, npe,llJIOlKeHHOH fI11ITnap,llOM/4/ 

,llJ!fl 00'.bHCHel!Hff mm-aq;qieKT8' ll!HpOKO npe,llnOJiaraeTCH' 'lTO ill1K

a\{l\{leKT BOJIH3l! BepxHero KPIITl!'leCKoro IlOJIH HBJIHeTCH CJie,l(CTB.lleM 

O]lHOro 113 B03MOlKHblX OTKJIOHeHHH OT IlOB8)leHHH 083.IlBqJBKTHOro Ma

Tepl!8JI8. 

UeJibIO !l8CTOHil\eH padOTbl HBJIHeTCH npoBe,lleHue 3KCnep1111eHTaJib

llbJX IICClle.l(OB8lll1il Kpl'ITl'ltzec1wro TOKa B aaBl'ICl'IMOCT.11 OT MarH.IITHOro 

IlOllll .II TeMnepaTypu ]!Jill M8TBP.118JIOB, B KOTOpux Ill!HHl'IHr-LteHTPbl 

OK83b!BaiJT AOCT8TOtJHO ClJac5oe BJ!l!HH.lle Ha B.l!Xpl! l'I MOlKHO npe,41IOJia

r8Tb, 'ITO CTPYKTypa B.l!XpeBOH pemeTKl! Olll!Cb!BaeTCH C IlOMOillbiO Bbl

paiKeH11li, IlOJiytzeH!lb!X Ha OCHOBe Teop1m AopnKOCOBa/5/, IlOBe,lleHl!e 

B.l!XpeBo.n pemeTRl'I M8JIO OTJrntzaeTCH OT CJIYtJ8fl OTCYTCTBLlll Il.llHHl'IHr

lt8HTPOB. BcJie.l(CTBl18 M8JIOii Cl!Jlhl Ill!HHl!Hra TaK11X MaTepnaJIOB y,llaeT

Cfl T8KlKe aKcnepm.ieHTaJibHO l'ICCJIC.ZJ;OB8Tb )l;l'IHaMntzecKoe COCTOHHl!e 

BHXpeM H Cp8BHl'IT:b ero OCHOBHhle qepTbl IlOBe.n;eHHH co CT8ltHOHapHhlM 

COCTOffHHeM. H81I.l!tJHe Il.llK-S(Qql8KT8 B KPl'ITl'ltJBCKOM TOKe npe,l(CT8.BJIH8T 
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B03MOlKHOCTb IlOJIJ'lHTb l!HqJOpMaltl'liO O xapaKTepe 113MeHeHHli np11 B03-

Hl!Kl!OB8lll'IH OTKJIOI!elll1H OT TeopeTl!tJ8CK.II Oill'ICblB8eMOro l'l,lleam,uoro 

CJiytzaH M8Tep.11aJia oes Ill!HH.l!Hr-1te!!TpOB. 

.l!JIH Bb!IlOJIHC!!Hfl .l(a!ll!b!X Tpe00B8l!Hll B K8tzeCTB8 l'ICC]Je .llYCMblX 

MB Te pnaJioB c5uJin Bb!c5paim cnJiaBLJ Nb-80 aT % lr .11 11/b -75aT%.lr. 

I{ 3THM MaTepnaJiaM illl1POKO npnMeHHL!hl ypaBHeHHH r1m3Ciypra-JlaH,ll8Y 

161 (auaqeHl'le X OOJ!bllIOe). B xo.zie TepM006pac5oTICH MOlK!IO MCHHT:b 

xapaKTep Ill!HHHHr-1teHTpOB, C yMepeHHblM l!3MeHeHHeM OCHOBHLJX xa-

paKTepHb!X napaMeTpOB CBepxnpOBO,l.ll'IMOCT.11 ( ):, Tc, Hc(OJ 11 

T.n.). 

,l!11ccepTa1t.llH IlOCBHill~H8 3KCnep.11MeHT8JlbHOMy 1'13JtzeHl'liO KPllTl1'le

CKl'IX TOKOB JieHTO'lHblX oc5pa3LtOB BblillBJK83aHHLJX CilJ!8BOB B nepneH;\H

KyJIHpHOM M8rH.IITHOM IlOJie B ill.llpO!(OM 11HTe pBane TBMllepaTyp H Mar

H.IITHl>X no nell. Qua coo TOHT 113 BBe,l.leHnH, tzeTupex rJiaB 11 EUBOi'(OB. 

B nepBOH rnaBe, B BH;lle JIHTepaTypuoro 0030pa, l!3JiaraeTCff CTpJlt

Typa CMe111auuoro C OCTOHHHH, Il0JIY'l8Hll8 ypaBHeHl1fl ,l.lnl1ii(e!lHH 1mxpett 

.II ero peill8Hl1e ll8 OCHOBe p860Tbl JlapK.l!Ha H 0BtJHl!lll1KOB8/7/. B 

KOHI.te rJI8Bhl Kp8TKO .113JIOlKeHU 3KCnepl!MBHTallbHI>e xapaKTepl1CTHKl1 

Il.ll!(-3\i.JqJBKT8 BOJI.113.11 BepxHero KpHTH'leCKOro IlOJIH. Bo BTopoii I'JiaBe 

Oill!CaHbl MBTO,ll.l!Ka 3KCnepHMeHT8 .II C03,llaH.11e M8rHHTHblX noneiA. rna

ll8 38K8H'l.llB8eTCfl 0Ill1C8Ji11eM M8Tep.11ana oui,a3LtOB. '.I'peTbfl rJl8B8 

co.ziepl!tHT 3KCnep.nMeHTaJJbHLJe peayJibTaTu, KOTOphie 38T8M ilO,((pOOHO 

oocy~~euu B tzeTBepToA rJiaBe pa60Thi. 

I. 

06aop Jll1TepaTypu Ha'lHHaeTCfl onucaH11eM CMewauapro COCTOH

ll.llll CBepxnpOEO,l.lH.IIKOB BTOporo POA8. ~CilOllb3YH TO o6CTOHT81!bCTBO, 

tJTO ;Ji:. H3MepHeMhlX M8Tepl181!0B .aemmo, COCTOHHl1e OilHCb!EaeTCfl 
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B umpo1rnu UHTe pBane MarHHTHIJX nonel1 B BU.Ile nepno)l111ieCK1i pac

npe,lle11eHH1JX BMXpeii. 0co6oe BHl1M8Hl1e y)lelleHO ycnOBMIO nep!10,l(111l

HOCTl1 11 TOMY (PBKTY, 'lTO B cnyqae M8Te pHana 6ea nHHHJI.IHr-ueHTPOB 

TpeyronoHafl BJI.IXpeBaH pemeTK8 OK831JB86TCH ycTOii'lMBOH CTpyKTy

poli, Be)ly~eii K a6conIOTHOMY MJI.IHJI.IMYMY CBOOO)lHOll 3HT81IonJI.IJ1.1 CBepx

npoB O,llHJI.IK8 B 38)l8 HHOM BHeillHeM MarHJI.ITHOM none• 

YpaBl!eHHe )lBJl.ll!(eHJI.IH Blc!Xpeli CO)lepl!(JI.IT .llBJl.ll!(Yll!YIO CHny (cHny 

Jlopettua) JI.I CHny BH3KOro TpeHHH, B peay1I0TaTe KOTOpoii B03HJI.IK86T 

)lJI.ICCJ1.1na11J1.1H npH )lBUlileHJI.IJI.I BJI.IXpell. ;ilnH onncamrn B38JI.IMO)l6tiCTBJI.IH 

Meili,Ily BJI.IXPHMJI.I JI.I nMHHJI.IHr-ueHTpaMM B ypaBHeHJl.le BBO)lUTCH cuna 

nMHHJI.IUra, u, HBKOHeu, B38MMO)l6HCTBH6 Mellt.llY OT,!!611!,HL!MU llMXPHMH 

onHCLIBBeTCfl C nOMOl!lolO nHHehHIJX no CMell(eHHHM ynpyrux OJI.In. 

Onucamrn C.Uiibl nMHHUHra MOlXHO C)le naTo no cne)lyIOIJ(UM M6TO)laM: 

a) Ha OCHOBe B38HMO)lei1CTBJl.l.il MelK,llY BJI.IXpe!.:1 JI.I nMHIIMHr-

11eHTpO!.l aa)laImoro Tl'!Il8 onpe,l.lenMTI, 111160 noTe IlllJl.laJII,HYiO aneprMIO 

B3a11MO;l(ei1CTBJ,1H .u Ha OCHOBBHJI.IJI.I 3TOro nony'l.UTI, cnny. n.u6o Heno

cpe4CT.Be!IHO nony'l.HTo aneMel!TBpHyro cuny nnmnmra. ,I{anee MaKpo

CKon.uqecKaH cuna nu111rn11ra rronyqaeTCH rryTeM cooTBSTCTBYIOIJ\ero 

ycpe,ziHemlf! JI.I cyMMl1pOB8Hlll'{ aneMeHTBPHhlX cun. !Ipu 3TOM B 6ono

i!IUIICTBe c11yqaeD l1Cl10JJI,3yeTCH CDOilCTBO l1)lea11I>HOro cnepxnpoBO)l

HMKa BTOporo po)la/I, 21. 
6) i:]O;KHO MCXO)lUTI, l13 3aKOHOMe pHOCTll M8KpOClt011l11leCKOtl CJl.ln!J 

nMHHMHra, a JI.IMeHHO J/.13 381(0 Ha 110)l06JI.IH, 110,IITBB pll()leHHOro 3KCne pu

Me11TaJJI,1!1JMil )l8llHLlMl1, rronyqeJlH!,JMJI.I Ha pH)le MaTep11anoB co cpaBHJI.I

TeiioHO oonI>l!lMMll Itp1tTM1leCitl1Ml1 TO!t8Ml1. Ecnu B!leillJiee IJBrHMTHOe 

none u TpancnopTH!Jfi TOJt 11eprreH,11Imym1pHb1 )lpyr ,zipyry, aaKoH no

A06UH mJeeT cne)lyiOIJ(l'lii a.u,zi: 

Fj, = .!. Hj =AH; (T) g(h) 
. C (I) 
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r)le \PYHKUl'lff g(h) , aaB
0

l'ICHIJ(aH TOnI>KO OT npune)le HHOro 3Haqe-

HUH MarHMTHO_ro nona. h-= H / Hc2. (T), onJ1.1cuBaeT y11uBep-

C8iII>HyIO npH BCeX TeMnepaTypax 38BUCMMOCTI, Cll]Ibl nmmImra OT 

MarHJI.ITHoro nonH. 

B pa6oTe KpeMepalB/ nocTpoeHa TeopHH .ll1IH noeyqeHl'lH aToro 

3aKoua, OCHOBaHH8fl Ha npe)lilonmKeHJI.IU, 'lTO B 0011!,illl'IX MBrHMTJ!LlX 

IIOJIHX - Ha'll'!.daH OT nonH, 3!181leHUe KOToporo onpe,ienHeTCH CBOii-

CTBBMH nMHHll!lr-ueHTPOB, c,ina nmmuura Mano 38BUCMT OT KOHKpeT-

Horo Tl'lna lll'IHHl'!Hr-ueHTpOB JI.I B OCHOBHOM onpe)lenHeTCfl CTpyKTyp

HIJMH )l6qJ8KT8Ml'l pemeTKJI.I BMXpel1 (nnaCTl'l'lHOCTI,IO pemeTKM), o6pa3yIO

fuuMHCH nO)l BJIUHHUeM CUJII,HUX IIUHHJI.IHr-ueHTpOB. 

!IOK83aHO, 'lTO MeTO)l a) npMBO)lllT K BupaJKeHJI.IIO (I), Kor,11a 

aneMeHTapHyiO Cl1JIY lll'!Hlll'!Hra MOlKHO 3a!IJI.IC8TI, It8K IIPOl13Be/~8HJl.le 

ABYX lj_iyHK~UH: 

fp = fpo ( H. TJ fp1 (.xJ,, (2) 

r)le fp, (.x) 38BJI.ICUT TOJII>KO OT paCCTOHHMH !JelK.llY BJI.IXpeM l'l 

1111HHJI.IHr-ueHTpOM/9/. 

B) Ilo MeTOAY, npe,zinollteHHOMY JlapKUHIJM 11 0B'll'IHHl1KOBbJM/IO/, 

cnna nHHHl'lHra onpe;l(e11tteTCH qepe 3 n0Te111.1Ha1I0Hy10 qiyHKUMlo, 11ony

qetttty10 B BU,l.le 11HTe rpana KOHBonrouu/II/. !IoKa3aH/
7 /, 'lTO B 3TOM 

cnyqae IIJI.IHH11Hr-uenTpaMJi HB1Ifll0 TOH He O)lllOPOAHOC Tl'! Ma Te p11ana no 

CBepxrrpOBO.l(Hl!(JI.IM napaMeTpaM. TaKMM o6pa30JJ llpe.l(OCTaBnHe1'Cfl B03-

MOlKllOCTI> CBH3aTI, xapaitTepHue CBOiiCTBa IIJI.IHHl1Hr-lleHTPOB C napa

Me'.rpaMJI.I ypaBttemrn r1111aoypra-JlaH,ziay JI.I noKaaaT/IZ/, 'lTO B 11ac

Cl'IBHOM o6paalle cne)lyiOLl(l'!e napaMeTphl HrparoT onpe,llenHIOl!lYIO pono: 

HeO)lllOPO,l.lHOCTl'l a(f,qieKTliBHOro B3al!MO)leflcTBUfl aneKTpOHOB (nupal!(eH-

H!Je noKanI>HblMM U3MelleHJI.IHMU, uanpuMep, Tc ) U He O)lHOPOAHOCTU 
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,llJillHU CBOCiO,llJIOro npo6er8 SJieKTpOHOB (CBH38HJible C JIOKBJII,Hb!Mll 

113Meue HllflMll 3H8qeJil1fl X l!Jlll Hn. (T) ) • 

B paCioTe/
7/ H8 OCHOBe peweHl!fl ypaBHeHllfl ,llBllllCeHllfl Bl!Xpell 

B Bll,lle pH,ll8 no CTenettl! HeO,llHOpO,llHOCTell noJiyqeHO Bllp8llCeHl1e ,llllfl 

,lll1H8Mllqec1<oll CllJibl nllHHl!Hra B 38Bl1CllMOCTll OT TeMnepaTypu 111.1ar

HHTHoro IlOJIH. ITOK838HO, qTo ,lll!H8MHqecKafl CllJIB Ill!HHHHra HMeeT 

CJie,llyIO~Hll OOiljlll\ Bll,ll: 

Fd ~ H; (T) [ gdl (h) + ( f -t)2 
gdZ (h)J"', (3) 

r,lle gdf (h) OilHCUBBeT 38BHCHMOCTI, CllJIU nHHHllHra, B03-

HllKBIOiJjell npH H8JIHq1111 B M8TepH8JI8 H80,llHOpO,llHOCTll 3WW8KTllBHOrO 

B3811MoAellcTBHH aJieKTpottoB, a 9d2. ( h) - B pe3yJinaTe tte

OAHOPOAHOC Teii no ,llJIH!le CBOOO,lll!Oro npo6e ra 3JI8l<TPOJIOB. B p860T6 

/
12

,
13

/ noK838HO, qTo a<JiqleKTHBHOCTI, H80,llHOPOAHOCTell BToporo 

T11na BO 3pacTaeT B nonax, 6JIH3KHX Hc2 (T) • 

B KOHU8 rJIBBbl npnBe,lleHU HeKOTOpb!e aKcnepll!.18HT8JII,HUe pe-

3YJil>T8TU AJIH nHK-a<Jiq)eKTB H BKPBTUe o6cy&,ll86TCH CJI8,llCTBlle npe,llJIO

JKeHl!H ITHnnap,lla o npnqntte nnKa B KpHTnqecKoM TOKe B6JI11a11 HczCT). 

rr. 
Bo BTOpott rJIBBe onHCBHbl MeTO,lll!KB SKCnep11MeHT8 H CBOHCTBa 

o6p83UOB, 

8Kcnep11MeHTbl npOBO,lll!Jil!CI, c IlOMOiljI,IO ,llBOHHOro KpHOCTBTa, 

Il03BOJIHIOiljero OT,lleJIHTI, orpOMHYIO Macey CBepxnpOBO,llHiljero COJI8HOH,ll8 

OT ll3Mepl!TeJil>HOH qacTl! YCT8HOBK11. 8TH yCJIOBl!H Il03BOJil!Jlll npoHa

BeCTl! H3MepeHHfl HB o6p83U8X B HHTepBBJie TeMTiepaTypu OT 2K AO 

IOK 11 B 1.1arttHTHhlX nonax AO IIO K3. 

6 

,l{JIH onpe,lleJieHHH nepeXO,llOB o6p83U8 B HOpM8JII,HOe COCTOflHHe 

HCilOJII,30B8JICfl MeTO,i'i l!3MepeHHH conpOTHBJI6IIIIH npH IlOCTOHUHOM 

na1.1ep11re Jil>HDM TO Ke. )lJIH onpe,i'ieneunH KpHTnqec1rnll Teune paTy pu 

6mm CHHTU KPHBUe R (T) npH paSHUX IlOJIHX, 6JIH3Kl!X K HYJIIO, 

8 aaTeM °fc 61,ma onpe,1ie11eHa SKCTpanOJIHUHell ce1.1e.liCTB8 T8Kl1X 

KPllBUX K H-0 • l1a1.1epettne BepXHero KPHTnqecKoro noJIH npoBo

AllJIOCl> C IlOMOiljI,IO ABYXKOOp,lll!H8THOro C8UOill!CU8, HB OAHY 113 ocell 

IlO,li8B8JICfl CHrHBJI, nponopu110H8JII,HU.li M8rHllTHOMY IlOJIIO, 8 118 APY-

ryro - ttanpIDKeHHe na odpaaue. 88 attaqettne · Hcz (T) npn1111M8Jioc1, 

MBrHl!THOe none, npH KOTOPOM 11anpIDKett11e SKCTpanoJillpOBBJIOCI, K 

HYJID, TaKHM oe!paa 01.1 no,zyqe1moe Hcz (T) xopowo coBnano co 

8HaqeHH8M, noJiyqeHH!l!.1 3KCTp8Il01IHUHett 38BH CHMOCTH Cl'IJII,! IlHHllHHr8 

OT uarHHTHoro IlOJIH K HYJID, 

KpnTnqecKHe TOKH ll3MepHJIHCI, H8 ,OCHOBe BOJII,T8Mnepm,1x X8p8K

T8pHCTHK (BAX). IlpH 38,liBHHO» TeMnepaType H MarHHTHOM noJie BAX 

CHHM8JI8CI, C IlOMOiljl>IO ABYXKOOPAHHBTl!Oro 08!.IOilHCUB (TOK 1'13MSUHJICH 

C nOCTOHHHOll CKOpOCTl>D), Bo H306llC8HHe 11eonpe,1i6JISIIHOCTeH 113-38 

p83JIHqHoll npe,liHCTOpHH oc5p83U8, npH 38,llBHHOll Tei.mep8Type M8rHHT-

HOe noJie MeH11Jioc1, OT H,2 (T) c M8JIUMl1 W8r81JH 

( l1 H ~ (O,Oit0,03) Hc1 (T) ). 

Ha OCHOBe BAX 38 3HaqeHHe CTBTnqecKoro KP.HTlrfqeCKOro TOK8 npmm

M8JICH TOK, npll KOTOPOM HB H3MepaeMOM yqaCTKe oeip83U8 IlOHBJIHJIOCI, 

ttanplll!tett11e IO 1.1KB. ,llnttai.inqecKH» Kp11r11qecKHll TOI! 6un onpeAenen 

C IlOMOiljl,ID 3KCTp8IlOJIHU11H JillHeHttoro yqacTKB BAX K HYJISBOMy aaripH

lit6Hl!IO. 

Te1.1nepaTyp8 o6p83UB noAAePJKl!B8JI8CI> np11 T < 4 ,2K oTH8qKoll 

qepe3 perymuop MeMOJl8HHOrO T11na, a npll T > 4 ,2 - SJICKTpOHllhlM 

peryJIHTOpOM TeMnepaTypbl. Te1.1nep8Typa ll~!JepHJI8CI, npll T > 4,2 no

cpe,llCTBOM TepMOMeTp8 conpOTl!BJieHllfl npo1!3BO,llCTB8 WllP!Jhl AnJieH

Epe,llJill. 
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l.larn11THOe IlOJie C03,ll8B8nOCI, MHoroceRI.1HOHJ!bl1I CBepxnpOBO,llHIJ!HM 

coneHOH,llOM H qieppo1.1arHllTHh11m KOHl~eHTP8TOp8Mll IIOJ!fl. M8KCUMan1,

uoe MaruHTHOe none B uenTpe OTBepcTmI coneHOH;lla ( ~ LtO MM ) 11 

np11 3830pe Mei!C.IlY KOHUeHTpaTopaMll 6 MM 6uno paBHO ~IIO K3. 

!1UT8HHe COJieHOH,ll8 OCylJ!eCTBnHJIOCI, nocpe.zi;c TBOM CT a6mrn3upo

B8HHOro .IlBOHHOro HCTOqHHKa TOKa, UMeIDl!lero ,llOnroBpeMeHHYID CTa

OHJII,HOCTI, He xyi!Ce, qeM ro-4. BcTpOeHHhlM B llCToqHHK HHTerpaTop 

Il03BOJIHn .llOCTHrSTI, ycTaHOBneHHOro 311aqeHHH Bb!XO,llHOro TOK8 38 

(l-t-104) c. 

.l{nH 3B8I(Y8UHll H8KOil/re HHO.H MarHHTIIOH aueprHH npH nepexo,lle 

coneuo11.zi;a 6una IlOCTpoeua CHCTeMa Hapyi!CHUX WYHTOB 113 THPHCTOPOB 

H .zi;t10,llOB. 

!Jaruunoe none H3Mep1rnoc1, c noMOIJ!I,ID ,llaTq,ma XoJina, pacno

noJKeuuoro B ueuTpe cone HOH.Ila Bc5nu311 o6pa3Ua. 

OCHOBHble xapaKTepHCTHKll H3MepHTen1,uoti YCT8l!OBI(ll: 

norperuUOCTI, ll3Mepel!HH BAX ~ ±2%, M8KCHM8JII,Hhle qyBCTBHTenI,HOCTH 

0,04 MKB/CM H 0,1 MA/CM, CKOpOCTI, ll3MeUeHHH TOK8 qepe3 oc5pa3eu 

200 MA/C -t ·1 MKA/C, CTa611nI,HOCTI, YCT8HOBneHHOli TeMnepaTyphl 

npn T < 4,2 ± 0,02K, a npH 'l' > 4,2 ± O,OSK, norpewnocT1, H3MepeHHH 

TeMnepaTyphl ±o ,OIK, KP8TKOBpeMeHHaH CT8 6HnI,HOCTI, (~IO Will) 

YCT8HOBneunoro MarHHTHOro IlOJIH ~ 0,1%, a ToqnoCTI, ll3MepeHHH 

nona He xy:ice qeM ts%. 

H3MepeHHH npoBO,llllJIHCI, Ha XOJIO,lll!O ;11eqiOpMllPOB8HHhlX H peKpll-

CT8JIJIH30B811HhlX 06pa3uax cnnaBa Nb -so aT% zr . B 061>.eMe nep-

Boro Tnna 06pa3ua 6una oc5Hapyi!CeHa aqeHcTaH ,llHCJIOKau110HHaH 

CTPYKTypa, 8 BO BTOpoM - npu peKpHCT8JIJlll38UllOl!l!OM OTilCHre Bhlll8JI8 

W - qJ838 B BH,lle MeJIKO,llHCnepCHhlX 3epeu. C ueJII,ID cpaBHeHHH T8K

i!Ce npOHO,llllJIHCI, H3MepeHllH Ha XOJIO,lll!O,llerJ}oJJMHPOB8HHOM o6paaue C 

COCT8BOM Nb-75 BT% ir 
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ill. 

TpeTI,fl rJiqB8 Il0CBHl!l8H8 OilHCB!!HID 3KCnepm.1e11T8JII,HhlX peayn:i

T8TOB. 

B nepBOH qaCTll rJI8Bhl H3J!Oi!C8Hhl peayJII,T8Thl ll3MepeHH.H KpHTH

qecKoii TeMnepaTy pli H Bepxuero KPHT11qec1toro nona. YcTauoBne110, 

qTo Ollll noqTU 11e MeIIHJIHCI, npH T8pM000p800TKe M8Tep11ana, T. e. 

XOJIO,llllO,lleqiopMHpOB8l!HLlii H peKpHCT8JIJill30B811HllH o6paauu C 0,lllll!8KO

BhlMH COCT8B8Mll HM8Jlll TBKYID i!Ce KpllTHqecKyro TeMnepaTypy (7,S7K 

H 7,97K, COOTBeTCTBeuuo). C IlOHHilC8HHeM CO,llepi!C8HHH UHPKOHUH 

KpHTHqeCK8H TeMnepaTypa Il0BblW8JI8CI, (9,IK). il3M8H8HH8 SHaqeHHH 

He2(0)A 3KCTp8IlOJIHPOB8HHOrO H8 OCl!OB8 aKcnepHM8HT8JII,HO nony-

qeHHOH aaB11c11uocTu Hc2(T), noKaaano auanor11quyro TeH,lleHu11ro: 

np11 oopaauax Nb-so aT %lr omro "Hu(O)~lIS K3 (peKp.) 

H ~ 120 K3 (x.;11.)' a y o6p83U8 C 75 8T % - CO,ll8pllt8HHeM UHPKO-

HHH f-h(O) ~130 K3. 

IIpu uaiiepeuuH dHcalT)/dT 6uno o6uapyEeuo, qTo 

0118 IlJI8BHO YM811I,W88TCH C npHOJIHi!CeHHeM K "fc , 38 HCKJIIDqe11HeM 

uenoc pe ,llCTB6HIIOH 6JIHSOCTH "fc , r,lle ITpOH3BO,llll8H 38BllCHMOCTI, 

H,2CT) Cp8BllllT8Jll,llO 6b!CTpO M8HHJI8CI, (OT t =0,975 ,llO t =I 

ua ~ 20%). 

,l{JIH Bhl6opa KOllKpeTHllX o6paauoB (Jl,[JIH uauepeHhl IlJIOTHOCTH 

KpHTUqeCKliX TOKOB 118 cepHHX oOpaauoB npH T=4,2K li H=40 K3. 

Ha op11eHTHpoBoquux HSMepeuHii nonyqeuo, qTo y o6pa3UOB 

Nb -SO BT% Zr , uea BBHCHMO OT MHKpOCTPYKTypu ic =120-t-150 A/elf, 

a y xonO,llHO,lleqiopMHpOB8HllhlX o6p83UOB Nb-75 BT %lr 

i = SOO+IOOO A/cM
2

• 

Ha OCHOBe IlOJIYll8HllllX pe 3YJil>T8TOB ,llJIH KPHTlilleCKoro TOK8 6bl

JI8 BhlllllCJieHa IlJIOTHOCTI, CHJ!hl IlHHllHHra: 
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(3) 

r]le Q - ceqeH11e o6paau,a, ]lanee HCnonr,aoBancn TOT ~aKT, qTo 

H l j H B °' H. 
Ha OCl!OBe aaBHCHMOCTei1 nnOTHOCTl1 CTaT11qeCKOlt cmm IlHHHHU

ra OT MarHHTHOro nonn npH paaHHX TeMnepaTypax 61Jn11 nonyqeHl:l 

cne]lyJOl!lHe: 

I. IlpH ncex o6paau,ax 61Jn o6HapyxeH nHK-a~weKT, K0Top1,1il 

nyqme Bcero npOHBnnca c nou11xeu11eM reuneparypu. 

2. Ilp11 HHSKHX TeMneparypax 11 MBrHHTHIJX nonnx h < 0. ?, 

c11na Ill1HHl1Hra pacTeT C IlOHHJK6Hl1eM MBrHHTHOro nonR no SBKOHY, 

6nHSKOMY K 3KCilOH6Hll,H8nI,HOlt 38BHCl1MOCTH OT nonn. 

3. B HeKoTopux cnyqanx 38Bl1Cl1MOCTI, Cl!llbl IlHHHHHra OT Mar

HHTl!Oro nonn npH h < 0 ,25. pacTeT 6ucTpee, qeM aKcnoHe~Hanr,

Han aaBHCHMOCTI,. 9TO ffBneHHe Oonr,me Bcero npOHBnHeICfl c pOCIOM 

TeMnepaTypbl. 0TCIO]l8 cne]lyeT, qTo B TaKHX cnyqanx ]lO CBMIJX HHS

KHX SHB'leHl1H h ( ... 0,I) He Ciblno o6HapyJKeHo crpe11neHHH cHnl:l 

nHHHHHra K HY JIJO, c noH11xeH11eu h • 
4. Ilp11 TeMnepaTypax, KOr]lB Ill1K-awieKT 111160 COBC6M He Il0ff

BH1!Cff, n1160 OH dun CMe~eu K HH3KHM nonnu, no ■yqeHa 61!H3K8ff K 

n1111el1HOti OT (I - h) 38BHCHMOCU CH1lbl IlHIIIIHUra or MBrHHTHoro 

nom1. 

E1Jna C]le naua nomilTKa npe]lCTaBHTI, aaBl1Cl1MOCTI, Cl11!1:l IlHHHlmra 

OT Tei.mepaTy phi np11 pa 3HLIX 3!18Qel!l1HX npmie.11e11IIOro uarHHTHOro 

"' nonn B BH]le H,2 ( T) . B peay nu a Te 6blno nonyqe110: 
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5. Ilp11 HH3Rl1X uarHl1THIJX no nnx ( h ~ 0 ,IS) aaB11cm.rncTr, 

CH1!bl IlHHHl1Hra np11611l1:ll,HT6llI,HO OilHCLIBBeTCH CTeneHHOil qiy1rn11,tteii OT 

Hc2 (T) 11 np11 aroM a11aqeH11e ITl~2+2,2. 

6. C poCTOM h TeMneparypHBff 38Bl!CHMOCTI, cunu Ill1HH11I1ra 

cTaHOBl1TCa 6onee cno2moil, B TOM CMhlCne, qTo np11 TetmepaTypax, 

61111aK11x KpHTHqecRolt, oHa CTpeMHTCff R TaKoil llte WCPMe ,Kruc 11 np11 

HHSRHX nomix, HO C IlOHH,i\eHHeM TeMnepaTyp1,1 CTeneur, np06l!OYi 

WYHRu,1111 H~ (T) 6blcTpo pacTeT, np11qeM TeM 6ucrpee, qeM 

6nm,e h K eA111111ue. TI pH h = 0, 90 ua6nIO]lanacr, Ta :Ke TeH]leu-

11,HH C IlOI!HllteHHeM re,.mepaTypu tn-4,5+6. 

Buweon11CaHHOe noBe,ll6HH6 cmm IlHHHHHra npl1 l13M6H6Hl1l1 TeM

nepaTypbl 6uno 06uapyi1rnuo Bo Bcex cnytrnffx, ne aaB11c111.10 OT Toro, 

KaK HBHO 6bln pa3BHT IlHK B. aalll1CU!AOCTl! OT'MarHHTHoro nona. Ha-

npHMep, Ha o6paau,e Nb-75 aT. %Zr np11 t > 0,5 He naouIO-

.llancn IlHK B aaBHCl!MOCTH .OT uarHHTI!Oro nonn, HO 61JCTpoe y1JeHI,

weHll6 c11nu nHHHHnra B 6onr,ru11x nonnx coxpau11nocr, ]lO caMoil Buco

Koll TeMnepaTypbl H3MepeHHH. 

Ha pe!tpHCTannH30BaHHOM odpaau,e MOXHO 6uno onpe]lenl!TI, ]lHHa

MHqecKyIO CHny Ill1HHHHra B aaBl1Cl1MOCTH OT MarHHTHOrO nonff np11 

t < 0,6. Boo6l!le STO Y.llBBanocr, ]lO 11arHHTHIJX noneil, 6nl1SKHX K 

IlHKY, HO np11 T=2K - B 11,enoM HHTepBane noneti. Sa HCK11JOqeHH6M 

o6naCTH IlHKa 6Unll 06HapyxeHU np116n11a11Tenr,no. TaK11e llte aaBHCHMOCTH 

OT MarHHTHOro nona H TeunepaTypu, KaK H B cnyqae CTaTHqecKOti 

CH11ll nHHHHHra. 

B xo]le 11aMepen11~ 6uno·meneHo 6onr,woe BH11MaH11e ·n11K-a~weKTy. 

B aaBHCHMOCTHX CT8THQ8CKOtt CH1!1J IlHHHHHra OT MarHl1THOro nonR OH 
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1mor,lla npOFIBHFIJICFI B BJ'l,Z!6 ;z(BOHHOro nmrn ( XOJIO,llHOA64JOPMl'lpOB8HHl,Jti 

oeipaaeu Nb -80 aT% Zr ) ,llJIH n HaClJIJO.Z!aJiacb TeH,!1eHu1111 K Y.Z!BOeHJ'ID. 

B peayJibTaTe nonytietto cne,!lynll(ee: 

I. B .Z!llH8Mlll!6CKOil cune nllHHllHra nuK-aq,q,eKT npoFIBHFl6TCFI B 

HenocpeACTB6HHOli 0Jill30CTll 

Y.Z!B06Hllfl. 

Hci(T) H OTCyTCTBY6T T6H.Z!6HUJ'IFI 

2. nonyl!eHHUe ABB nllKB B CT8THl!6CROi1 cune nHHHHHra HM6!0T 

p83JIHl!HUe 38BHCllMOCTH OT TeunepaTypu. Boo6ll(e, BepxHHll no nonn 

nHR 01,JCTpee YDUB86T C poCTOM TeMnepaTypu, l!6M Hll~HHli. 

3. Ha xono.Z1HO.Z1e(!Jop1.rnpoBaHHOM oOpaaue Nb -80 BT % Zr 

H80Hl0;1(8ll0Cb CM6l!l6HJ'l6 nHK8 R HHXHHM noJIFIM npn,pocTe TBMnepaTypu, 

HO 3TO IIOB6.Z!6Hll6 He OK83UB81.IOCI, OOl!ll'IM Allfl BC6X cnyqaeB. Hape

KPHCTannll30B8HHOM oOpaaue He H80JIID.Z!81.IQCI, CMell(eHH/1 nllK8 .Z!O TeM

nepaTypu, BUll!B KOTOpoli nllK y~e HCl!6386T. 

4. ~opMa nOAMM8 CHJIU nllHHllHI'8 K Ill1KY (11,Jlll ,B cnyl!ae .Z!BOH

HOI'O nHK8, q>opMB HHXHero no IlOJI!O) 38Bl1CHT_OT ycnOBHH 113MepeHnli. 

IlpH 113MepeHHFIX B H8p8CT81Dl!lHX IlOl.lFIX oun OCiHapy~eH oonee pe3KJ'lll 

pOCT 0111.IU nHHHHHI'B npH npHOllllXBHHH K nHKy, l!6M B cnyqae H3Mepe

HHli B yClhlBB!Oll(HX.nOJIFIX. IlpH TeMIIepaTypax t ~ 0,4t0,6 B 06011x 

cnyl!BFIX ClhlJIH nonyl!ellll CK8t/K000p83Hhle H3M8H8HHFI CHl.lU nHHHHHra. 

B y6UB8lOl!lHX MBI'HHTHUX IlOl.lFIX ,Z!8HHOe nOBB.Z!BHHe OK83UB8JIOCb o6paT

HUM Ha BAX. 

5. Elmo YCTBHOBneHO, l!TO H8HHl!He BTOporo (ummero no IlOJI!O) 

nHK8 B 38BHCllMOCTH CHnU IlHHHHHra OT uarHHTHoro nonFI, T6CHO CBFI-

38Ho' C HCK8iK6HHFIMH H8l!81.II,HOli 1WCTH BAX. Ilpll STOL! Il0FIBH6Hll6 Ha

npH~eHHFI H8 o6paaue 38.Z!6P~HB86TCFI C pocTOM TOKB, a 38TBM pacTeT 

C OOJ11>1l!HM .Z!llq,q>ep6HUH8JI1>Hbll4 conpOTHBH6Hll6M H,IIBKOHeu, ero 38Bl'.!CH-
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MOCTI, OT TOK8 nnaBHO nepeXO.Z!HT B mmei1HYlO, H8RHOH !WTOpoll COOT

B6TCTByeT 3H8l!6HH!O 9t npl'I ,ll8l!HOii TeunepaType ll M8I'HllTH011 

nOJie. • 

IY. 

B l!BTB6PTOll rnaBe oocy~]la!OTCFI pe3yn1>T8Thl ll3MepeHlli1. 

BHal!aJie npOB6.Z!6HU peaynuaTU pactieTa .Z!llfl 3H8l!6Hlli1 x. t 
H .A • B pacl!eTax Oblllll vrcnOJII,30B8Hbl COOTB6TCTBY!Ol!lH6 qJOPMYJlb! 

.Z!J!H CJiyl!aH•rpFI3HOro•cBepxnpoBo.Z!HHKa ( l << }o ) . B peayn1>Ta

Te noJiyl!BHhl npaKTHt/6CRll 0.Z!J'IH8KOBb16 .Z!Jlfl BC6X oCipaauoB 3H8l!6Hllfl: 

'X ~ 50-t52, ] (0) ~ (45+55) J.. , A ( 0) =:: (3000-t 

-t3300)!. 

0CHOB8HllBM o0cy~.Z!6HVIH peaynr,TBTOB FIBllllOCb cne~yromee: 

a) 3a VICKJI!Ol!6HH6M oCinaCTll M8I'HVITHb!X nonei1, B KOTOphlX VIM6-

6T M6CTO nHR-3qJiJ/6KT, .Z!llH8MVJt/6CRVJe ll C T8THl!ec1rne KpllTHl!ec,rne 

TOKH (a T8K~e CHJ!bl IlHHHHHra) HM6IOT npaKTHl!BCKVI 0.Z!VIH8ROBble 38-

BHCHMOCTH OT M8I'HHTHOro IlOl.lfl H.TeMnepaTypu. 

6) TaK K8K CHl.lU nVIHHHHra He nO,Z!l!HHFl!OTCFI 38KOHY no;z;oOl'.!FI B 

BH.Z!8 (I), HO BUnOl.lHFl!OTCFI YCJIOBVIFI npHM6HllMOCTVI Teopnu )]apKVIH8 H 

OBl!HHHHKOBa/7/, P63YllbT8Thl OOCY~.Z!81.lllCb Ha OCHOBe BUBO.Z!OB 3TOll 

TeOpHvr, C .Z!OCi8BJIBHHBM K HVIM npe,llnono~eHllFI/IZ,!3/ 0 H8P8CT8!0l!lBll 

B6JIH3H Hc2. { T) poJIH HBO.Z!HOPOAHOCTei'i Hc2 • 

B) Ilpvrl!HHOit nvrK-a(piJieKT8 B 38BUCHMOCTll CT8Tlll!6CKOli: CllJI!,J 

nHHHHHra Cl!VIT8Jl8Cb, 118 OCHOB8Hllll pauoTi/4/, H6YCTO¾l!llBOCTb 

BHXpeBOli pellleTKVI npOTllB BJIHFIHl1f! OTHOCUTBJibllO H8p8CT8!0l!lBli B6mi-

3VI Hc2 CT) cvr,ru nHHHvrnra. 

Ha OCHOBe BUlll6CK838HHOro, nyTeM cpaBHBHllfi 3KCnepllM6HT8JIJ,

HhlX peaynbT8TOB C npe,llCK838HHFIMll TBOpllH, 6uno YCT8HOBH6HO: 
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l. C nOMOil\olO npe,ilnOJIOiiteHllfl Jl8JIHl!llfl OOOHX, THnOB HBO,llHOpo.n;

HOCTeiii, UOJIYl!eHa TeMnepaTypH8H 38BHCHMOCTI, CUJil,l nHHHHHra, co

OTBeTCTBYIOI1l8fl BL!p8li1BHH!O (3)' npH 8TOM 3H81!BHHe m ~ 2. 

2. BCJIB,llCTBHB TOro, '!TO npH cpaBHHTBJioHO Hll3KHX MarHHTH!lX 

noJIHX pasMep tteo.n;11opo.n;11ocTeli ( Pc ) npeBuwaeT pasMep aJieMeH

Tapttoiii fll!BHKH peweTKll BHXpett ( Oo ), B 38BHCHMOCTH CHJI!l IlHH

HHHra OT MarirnTnoro noJIH noHBnHeTcH <lJaKTOP exp l - o< P: HJ. 
Honyqemrnll pesyJioTaT ,n;JIH p, peKpHCTaJIJIH30B8HHoro odpasua 

coBna,11aeT c pasMepoM qacTHU tJ -was!l, onpe,n;eJieHH!lM nocpe:i1cT

BOM 3JI8KTpOHHO-MHKpOq>OTOrpaqiHl!8CKHX CHHMKOB. B cnyqae XOJIO,llH0-

,11eiIJopMHpOB8H!!blX oc5pasuoB nonyqeHH!le sttal!e!IHH Pc , no-BH,n;HMO

My, CO OTBBTCTBY!OT TOJill!HHB CTBH ,llHCJIOI{81.IHOHHOll H'!BHKH. 

3. Ilo pacqeTaM ,llJIH BKna.n;a HBO,IIIIOPO.I\IIOCTeli ailJipeKTHBHOro 

B38HM0,11eiiicTBHH aneKTpOHOB B paooTef7/ nonyqena 38BHCHMOCTo OT 

MarHHTHoro noJIH B BH,n;e h -2 • Ila 8KCnepHMB!IT8JioHLIX ,118JlllblX nony-

qe110, '!TO Fp ~ h-~ r,11e h - 2 npH t - I. 

4. Hocpe,n;cTBOM cpaBHBllllfl CHJI mmHHHra, noJIYl!BllllblX ,IIJIH xo

JI0,11110,llB<lJOPMHPOB8JlHblX 06paa1.10B C pa3JIHl!Hb1M COCTSBOM, nonyqel!o 

COBil8,llBHHe aKcnepHMBHT8JioHL!X peayJioT8TOB C npe,11CK888HHL!MH TeO

pHeli. (CpaB!IBHHe C TeOpHeli 61mo B03MOlltHO npH M8JiblX M8rHHTHblX 

nOJIHX H BllCOKHX TeMnepaTypax, nOTOMY '!TO B HBHOM BH,ne H3BBCTH8 

TOJioKO ipyHKUHH gdf (CM. ipOPMYJIY (3)) npH Pc< J ). 
5. ncxo.n;H 118 npe,11noJIOlltBHHH, qTo BOJIH3H 

HH8KHX TeMnepaTypax BKJI8,ll HB0,1IHOpo,1111ocTeli 

HC2. (T) npH 

H,2 (T) K CHJIB 

nHHHHHra HaMHOro npeBumaer BKJill,ll; H80,llHOp0,llHOCren .n;pyroro THna,H3 

aKcnepH1.teHTa nonyqetta saBHCHMOCTo gd2 ( h) ~ ( I - H/Hdf
1
, r.n;e 

Hd/Hcz. HeCKOJioKO MeHowe e,llHHHl.lu. 
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6. B npHJIOlltBHHH npHBe.n;eHa npHMepHaH OUB!IK8 poJIH no,n;cTpoii

KH peweTKH K nHHHHHr-ueHTPSM (CHHXPOHH38UHH) B ,llHHSMHl!BCKOM 

COCTOHHHH nocne B03HHKHOBBHHH ueyCTOHl!HBOCTH npOTHB CHJibl IlHH

HHHra B CTSTHl!BCKOM COCTOHHHH. ITOK838HO, '!TO C pocTOM CKOPOCTH 

BHXpeBoli peUIBTKH BJIHHHHe CHHXpOHH381.1HH YMB!!olliaeTCH. Hcxo,n;H H3 

aToro, MOJKHO o6bHCHHTo nonyqeHHYIO iIJopuy BAX, BB.zlYll!YID K noHBJie

HHIO mma B CTSTHl!eCKOli cirne llHHHHHra. 

7. Ilpe.n;nonaraH, '!TO rpa,11HeHT CHJibl nHHHHHra, onpe,n;eJIHIOil\Hiii 

rpaHHUY yCTOlll!HBOCTH BHXpeBOli peweTKH, HMBeT TSKYIO lite 3aBMCH

MOCTI, OT MarHHTHoro nOJIH :n TBMnepaTypll, KaK H caMa CHJia, MOjKHO 

OObflCHHTI, CMBll!BHHe no1JOiKBl!Ufl IlHKa B CTaTHl!BCKOL! CHJie nmmu11ra 

npH ll3MBHBIIHH TeMnepaTypu. 

0CHOBHbl6 pe sy110TaTL! ,11HCCepT81.1Hll OblJIH ,ll0110ll:BH!l Ha 14 ;deJ1t,11y

HapO;LIHOli KOHilJepellUHH no rJin3HK8 HH3KHX TeMnepaTyp, 0T8HHBMU 

(iliHHJIHH,llHH), 1975, Ha CBMHH8pe-,11HCKYCCHH no pe3HCTHBHOMY COCTO

HHHIO H llH!lHHHry B CBepxnpoBO,IIHHKax BTOporo po.n;a, ~y6Ha, 1975, 

H ony6JIHKOB8Hbl B CJIB,IIY!Oll!HX pa6oTax: 
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IlpenpHHT OVIHl1 13-8963, ,lly6Ha, 1975. 
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of the 14th Int. Conf. on Low Temp. Phys., Otaniemi, 
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