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Ill 
CTaTHCTHqecKnfl: BapnaunoHHbifl: npHHUHn , stBJISIIOIUHficst o6o61ueaneM BapHa-

/2/ 
UHOHHoro npHaunna, npenno:m:eaaoro 6oronro60BbiM , naeT B03M02KHOCTh Bi:.IqHcnnTh 

TBpMO,llHH8MHqeCKHe BBJI~qHHhl KaK npH HyneBofi, TaK H OTJIHqHOfl: OT HYJIR ~eMnepa

Type, B aacTostwefi pa6oTe c noMOillhiO cTaTHCTHqecKoro sapnauaoaaoro npn:aunna 

UpOBB,llBHO llCCJIB,llOB8HHe caepxTeKyqero COCTORHHR st,llpa Upll QTJilfqHOfi OT HYJIH TBM

nepaType: nonyqeua TeMnepaTypa ¢a3oBoro nepexona oT csepxTeKyqero cocTOHHHH 

B HOpM8JlbHOe H paCCMOTpBHO UOBB,llBHHB TepMO,llHH8MlfqecKHX BBJIHqHH K8K npll Te~ 

nepaType, 6JIH3KOil K S ~ 0 

CKOil a~ eo 
t TaK H npK TBMnepaType, 6JIH3KOH K 

/3 4/ 
TaK :m:e, KaK H B npe.llbi.llYillHX pa6oTax onuoro H3 aaTopoa ' , ocHOBbiBaHch 

ua o6onoqequoil Monenn: Hnpa~ paccMoTpH.M ocTaToqnbie B3aHMoneficTsn:st nyKnouos, 

H8XO,llHillHXCH B6JIH3H SHepreTH:qecKOil: UOBepXHOCTH ¢epMH1 T.e. 

raMHJibTOHH8H OCT8TOqHbiX B38HMO,lleilCTBKil HYKJIOHOB 38UKWBM B BH,lle 

onpenenHeTcH H3 ycnoBKH 

/2/ 
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0603H8'19HJU[ Te 2Ke1 'ITO H B 
141 

• CoBepwHM KaHOHH'IecKoe npeo6pa3oBaHHe 

af'hl(4) = U~t~}q',/~(A) _,.. f v;,(4)cimf(4)+. 
/3/ 

C. ycnOBH9M 

IJ J. :z.. 
£171 (4) = Um{4) T 11;,/A) - 1 = 0 /41 

H 0Dp9Jl enHM HOBOe BaKyyMHOe COCTOS:tHHe if;, 
crmf Y:'o =- 0. 

4T06bi H3692K8Tb nepeXO)la OT '19THOro s:!Jlpa K iJe'leTHOMY s:!Jlpy paCCMOTpHM B03-

6y2KJl9HHbie COCTOS:tHHSl BH)la-

- + +-'"f':~. = cim.,.fA) elm- f4) :/:0 • 

raMHnbTOHHaH npe)lCTaBHM B BH)le 
'--, 

H ~ ( H > -f- Ho T H1 l 

r.lle 

. + 
Ho = ,2 Em(A)olmr(4)o/mf'(4) 

~m,f' ~ 

npH'IeM E'"(A) = 2. { £?J,m)-.A J f U111(A)L_ ~(4}2 J-
' 

- 4 Z J/4,/J'/Jnln') U,(/J) 7/;,(4) 2/111•(-4') lJ;,·IA)~ 
./.l'm: 

I 

npHMeHSlSl :aapHaUHOHHY!O TeopeMy Boronro6oBa, nony'IHM BepXHHit npe)len 

TepMO.llHHaMH'IecKoro noTeHnHana HJlpa B cne)lyrorueM BH)le: 

'fl =·- e ~ Jn[ .l d E;uJ J-r 2 f Ef4mJ-:A J -
4/11. . 4,m. 

-1. "> ]!A~'/m,m') -M ~~) U~n(-6) 1/;,f~) Zld(.-6') llmf4) -t L , ' 
.4-6' m ~n, -

1 1 1 

/5/ 

/6/ 

171 

/8/ 
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J1a ycnOBHSI MHHHMYM8 TepMO.llHH8MH'leCKOI"O liOTeHUHana nony'IHM ypaBHeHHe ;;:tmi 

onpeaeneHHSI ~[ , . 7./" : 
' . :t • 2 . 

{E{Am)-A.}lln,(4)'U;,(A) +: Zlm(A) Vm0) L_]i:<J;s"/m,mijY,n!A)U,n tJJ v;;tA)+ 
. ""' Fm?JJ ~;m' e 

+ 48 Um(4)Vm(A) {2lm(4):_ Zln.tA)2f 2_ J VJ/J'/mmj U,;(,.-5) Vn.· (AJ • 
;}, Fm(..tS} ) ..<J'm' 1 1 · 

e ' 
' L_J (..J,.i'j m/n') Vmn(4') U,n'(,f,'? Vni(A") + 
,a"rn.-

1 z z 
+ 2 [u t~f- v;; (,.s/J c;d f"mf/J) L J (.J.~J'/m Jn') llnrtA') 7/nt(A') • e , m .2 e .d' m I I , c1, z.. E~n'fA'} 

. , ~e 

. L_J (/.J:.J'i nt,m) Vnrt4) u,;; r~·' v-m· (A") -t-
....o;m" 

2 ~ 

+ 11m(h )~ 7}j, (A )J;,F Af'! "'. Jt() r!.E; :<1) 2/n: (4? v;,; rJ) - 0 r 

, 

• 

nerKO BH.lleT:E,, 'ITO /9/ .llODYCKaeT TpHBH8nbHOe. peweHHe1 COOTBeTCTBYIOIUee. 

HOpMan!>HOMY COCTOSIHHIO, a HMeHHO 

~ (4} :::;- f)Ff.d,m), 

/9/ 

"£(~. ht)( EF H e,.u.m}= 0 npH EtJ,IIt)}EF. 

Ha ocHoBaHHH paccMOTpemi:SI BTopoa aapHaUHH TepMO.llHHaMH'lecxoro noTeHuHa-
~/ . . 

na, KaK B , nony'IHM cneayroruee ypaBHeHH.e anSI HaXO)K.lleHHSI TeMnepaTypbi ¢a-

aonoro nepexoaa: 
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Z./ EtJ,m) -lt/ c:AAIE?J.m},- EFI J;,t4) + ?Jr.J. -d '1111, m ') j;,.' UJ = 0, 
o ....:J,m /10/ 

TeMnepaTypy cpaaoBoi'o nepexo..oa Bo HBXO.llHM H3 YCJIOBH.H! ypaBHeHHe /10/ 
..oomKHo HMeTb OTJIH'!Hoe oT Hynsr pemeHne. Y'lHThiBasr MBJIOCTb 

/4/ H p8CCMt1TpHBaSI npH5JIH:lKeHHe 
f E( .4,/n )- EFf/eo 

J =ctJna . } f-= CtJ/14/f. 
/11! 

n·ony'!HM TeMnepaTypy cpa30BOI'O nepexo..oa eO paBHOti 

eo = - ~.f ( L1 + cf). 
/121 

/3/ 3ro Bbipa:lKeHll:e OTJIHqaeTCSI HB MHO:lKHTenb 2 OT COOTBeTCTBYIOUlei'O Bbipa;>KeHH.H B • 

.9TO CBH38HO C TeM, '!TO Mbl paCCMBTpHBBJIH Boa5y:m:..oeHHbie COCTO.HHHH BH,lla /5/. 

Cne..oyeT aaMeTHTb, qTo nonsrTRe TeMnepaTypbi KOHeqHoi'o H.llpa HB'!HHaeT npHHHMBTb 

cpH3ll:'!eCKH:li CMbiCJI npH .ll0CT8TO'!HO CHJibHOM BOa6y:m:..oeHHH .H.llpa, T.e. B6JIH3H H BbiUle 

TeMnepaTypbr cpaaoBoi'o nepexoaa. 

H a:li..o eM HeTpHBIIBJibHOe pew eHRe ypaBHeHH.H /9 I. aro MO)K HO C.ll enaTb B .llByx 

npe..oenbHhiX cnyqanx : B cnyqae TeMnepaTypbr 6nHaKoti 
K nynro H B cnyqae TeMne-

paTypbr 5nHaKoti K TeMnepaType cpaaoBoi'o nepexo..oa. B o6onx STHX cnyqasrx ypaBHe-

HHe /9/ npHHHMaeT CJle.llYIOLUHti BH.ll: 

#m!~) Um U) UntA)-+ 21111 toJ: llm uJz Jr~,-j'f~m) .,/ £,: t4'J. 
4/m' /13/ 

I'.lle 
.. Zfm' ( 4) 7/~t~ fA) =- 0 

1 

~m (/)) = Ff/S,ffl)-A. 

BBe..oeM HoByro cpyHKUHIO 

Cm 'i.>) = ·-.;;:;- J (-:J/.J '/ mm'J/ £,.· f,o') u,: /41 U, 14)' 
l' L, , , ?e }'H 

...O'm "' 
/14/ 

I 

~ 

1 

I 
I 
I 
! 
I 

r 

L __ _ 
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H IIOnO:>KHM 

TOI",lla H3 /13/ IIony'IHM 

Cm f/S} 
[),. (,o) v;,.. (4) = - ---:-r=====:=::::;::::==--

:2./Cn.(A)~ ~m(&)~ 
/' 

1
"-) ... /12/ B /BJ H ypaBHeHHe ,llnst lnt {N IIpHHHMaeT BH.ll, CXO,llHbi.u C 

/15/ 

/16/ 

F(}) = E,.fA) = 

/17 I 

YpaBHeHHe /2/, orrpe.oenstroruee XHMH'IeCKHil: IIOTeHUHan, B STOM IIpH6nH:>KeHHH 38IIH.,. 

meM TaK: 

EF-~-tA J 
n =1' j f 1-./d}' 

Fp-~-J' 

j d}' 
/18/ 

a TepMO.llHH8MH'IeCKHil: IIOTeHUHan CHCTeMbi B cne.oyrorueM BH.oe: 

Ep-.A+LJ Ffi} 

'f=f j j-eJn(t+e_B")_ Ej!!-t} _,_ 
q~-J . 
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c1. J 2 

-t Jc'd• of}+ § · /19/ 

3aMSTHMt 'ITO npu e =0 ' ypaBHSHHSI I 16/ ' /18/ pemaiOTCSI npOCTO ll B9liH'IHHa 

/'1 .i\ /4/ '-o H a nony'ISHhi B 

HaaaeM HBHhiR BH.ll C H .A B Ka:m:aoM H3 npenenbHbiX cnyqaee, 

Cnyqatt 1. e z 0 ' T,e. TSMnepaTypa e 6nnaKa K Hyn 10. 

Pasnaran 

nony'IHM 

FF-A +LI 

1=-::j,~} 
f'F-},- o 

t< re) 

r.ae 

=-

"JfjFF-Ao-tLf - 2/ro ~} ~ 
T 8 e 

FF-J..~-J Jr,."l+ ~~ 
k(e) ol). 

I 
J-

1 

I 
i 

I 
l 
!· 
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l 
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{ =j~./1-h)YL e. t/q! 1- K(eJ a/.2} ... . 
~ r e:2/er_ i) . ct c;- : . 

• 

.. 

-/20/ 

, 

I"lle q =- J I n - 'UICJIO HYKJIOHOB, a. -f) - 'lHCJIO ypoaae11: B6JIH31! noaepx

HOCTH ¢epMHo · 

CnyqaA 11. e ~eo . T.e. TeMnepaTypa e cnerKa M9Hblli9 TeMnepaTypbl 

cpasoaoro nepexoLta Bo • 

B aT.OM cnyqae /13/ npHiiHMaeT· aH:!:t 

J,(A) 7J,.(tJ) V,n 14)+ 4~ f2!JH(I.S}~ U,.(4) J ~J~~'/JH,In'}" .. 
. '. . ~In . .. 

·• ,j • ,.: 

OTKYll8 

• 

OcTaBJISISI TOJibKO JIHH911:Hbi11: 'lJieH B p a3JIO)K9HHH (' ( fJ) OKono e .=- e, 
nony'lHM 

> 

/22/ 

/23/ 

/24/ 
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3HTponHH S H cBo6o.oHaH aHeprHH £_ CHCT9Mbl CBH38Hbl C T9pMO.llHH8MH~ 

'19CKHM nOT9liUHanOM cne.oylOlllHMH COOTHOlll9HHHMH: 

- d (I) J (Jl ac'· S - - ae - ·7C} ae I 

E =:eS-t.<¥. 
JqJ 

·nerKO nOK838Tb1 . 'ITO npOH3BO.llH8H -;[Ci" HC'I9389T B TO'IKe 

aToro aHTponHH ~ He HCnbiTbiB89T CK8'1K8 B TO'IK9 ~ 
nepeXO.ll CHCT9Mbl H3 CBepXTeKy'lero COCTOHHHH B aopM8nbH09 

nepexo.ooM BToporo po.oa • 
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