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1. MHKPOCOCTO~HH~ H CTATHCTH4ECKHE COCTORHHR 

B HacToA~eH pa60Te pa~~aTpHBaeTCA Bonpoc 0 TOM, KaK An~ 
CTaTHCTl1l.1eCKOH CI1CTeMbl MOIII.HO CTPOHTb HaKPOCKOnl1l.1eCKl1e COCTOA­
HHA, COOTBeTCTBY~l1e pa3HWM TepMOAHHaHH4eCKHH ~a3aM. npeAnO­
naraeTCA, 4TO KalllAaA TepMOAHHaHH4eCKaA ~a3a XapaKTepH3yeTcA 
onpeAeneHHOH rpynnoH CHMMeTpHH. 

KOHKpeTH3HpYeM nOCTaHOBKY 3aAaI.lH. CTaTHCTHl.l e CKaA CHCTeMa, 
COCTOA~aA H3 N 4aCTH~, OnHCWaaeTCA raMHnbTOHHaHOM H, npHHaA­
nellla~H anre6pe Ha6noAaeMWX BenH4HH (j . Ha 6a3HC I <Pn I KBaApa­
TH4HO HHTerpHpyeMblx co6CTBeHHWX ~YHK~HH raHHnbTOH HaHa MOIIIHO 
HaTAHYTb nMHeHHY~ o60no4KY 

J{ = f 2( ¢ I H ¢ = E ¢ I, 	 /1/n D D n 

npeACTaBnAIOO4Y~ Ca60H nt nb6epTOBO n pOCTpaH CTBO MH KP OCOC TOAH HH . 
nYCTb raMHnbTOHHaHHHBa pHa HT eH OTHOCHT enbHO npeo6pa30aaHHH U, 
06pa3Y~Hx rpynny 

a = 	I U I U-l HU = H J. /2/ 

Ol.leaH~O npoCTpaHCTBo / 1/ HHBapHaH THO OTHOCHTenbHO rpynn~ /2/ : 

oj{ 	= }( • /3/ 

npeACTaBl1eHHe anre6pbl (1 Ha npoCT p aHC Tse J{ o 603Ha 4HH ,,( (t-] . Ec­
I1H f «(1 ) - $YHK~HA onepaTopoB H3 anr e6pw cr , TO Cl1eA 3TOH $YH K­
UHI1 	 3anHCblBaeT CA B BHAe O~OH 113" TOIIIAeCTBeHHblX IllOPH 

TT f("[(1]) ;: Tr ,,[ f« (1) ] ;: TT t(j), 
}( }( }{ 

Aane e paCCHa TpH Ba~TCA paBHoaeCHwe cHTyaUHH, KorAa CTaTHCTH­
l.Ie CKHH onepa TOp 3aAaeTCA paeeHCTBOH 

,.. up ( - HI T) 
p 	 /4/

TT exp(- HI T ) 
}( 

B KOTOPOM T - TeMn epaTypa, kB E 1. CTaTI1 CTH l.leCKOe COCTOAHl1e 
CHCTeMbi onpeAenA eTCA KaK nonolllHTenb HwH nHHeHHwH $yHK~ HOHan Ha 
anre6pe Ha6noAaeMblx: 

< (1 > = TTp (1 = Tr "[ p] "( (f ] ; /5/ 
J{ J{ 

113 /4/ H /5/ cpa3Y cl1eAyeT, I.ITO BbinO/'J'i AeTCA HopMHpoaKa <i > =1. 
npeAnonolll HM, 4TO B npoCTpaHCTBe MI1KPOCOCTOAHHH /1/ MOIllHO 

BblAel1HTb nOAnpoCTpaHCTBa J{v ' I1HBapl1aHTH~e OTHOCI1Tel1bHO nOA­
rpynn~ Ov rpynn~ /2/, TO eCTb 

oh = }(v ( J{. 	 /6/ 

rAe 

0v ( O (v = 1.2 .... ). /7/ 

npeACTaBl1eHHe al1re6p~ CI Ha nOAnpoCTpaHcTBe ~ 0603Hal.lHM 

(1v '" "v[(11. /8/ 

BBOAA cTaTHcTH4ecKHH onepaTOp 

A exp( -HI T) 
p = - , 	 /9/ 

v 	 TT rr [exp ( - HI T ) ] 

Hv v 


onpeAel1HM CTaTHCTHl.leCKOe COCTOAHHe 

< (1 ) = TT pv(1 = Tr rr)pv](1v' 	 /10/ 
v 	 J{ J{vv 

6YAeM C4HTaTb, 4TO COCTOAHHe /10/ onHCblBaeT TepMoAI1HaMHl.lecKy~ 
$a3y C HOHepoM v. 

2. PA3JJOlKEHHE no HH3KOCHMMETPH~HbIM COCTO~HHRM 

MelIIAY COCTOAHHAHH /5/ H /10/ MOIllHO yCTaHoaHTb CBR3b, nOKa­
3b1Ba~y~, 4TO /5/ RanAeTCA ~HeHHOH KOM6HHaUHeH COCTORHHH /10/. 

OnpeAe~M nOAnpOCTpaHCTBO J{~, cl1yllla~ee opTorOHal1bHblM AO­
nO/'J'ieHHeM K .}(v, 

v 

J{ ~ = J{\ ~ }{ v . /11/ 

3aAaAHM cooTBeTcTBY~~HH cTaTHCTHl.leCKHH onepaTOp 

exp(-HI T) 
/12/
p~ 

Tr exp (- HI T ) 

}{ 

~ 
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11 caCTaRHHe 

.d1 > = Tr p, (1. 
.1. J( • / 13 / 

.1. 

TaK KaK 


J( = eJ(1I . J(J. ' 

11 /1 4/ 

TO' A/1R creAa aT ((1) MalKHa 3anHcaTb 

Tr((1) l: Tr ((1) + Tr ((1). /15/
J( 11 J(1I }(.L 

BBaAR Ka3~H~HeHT~

'fl exp ( - W T) llJ. exp ( ­ HI T ) 
11 

1. 11 == 
Tr 
J{ 

exp ( - HIT) 
1..1. -

Tr 
J( 

esp ( -H IT) 
/16/ 

nanY4aeM 

< (1 ) l: Av <(1'v > +AJ. < (1' >J.' 
11 

/17/ 

EcJ1.1 caBaKynHacTb Bcex na,qrpynn 0v /11 1,2, ... / HC4epnbl­
BaeT rpynny a , 

a e 0v' /18/
11 

H, caaTBeTcTBeHHa, 

J( = •11 Hv. /19/ 

Ta J{ . nYCTO. TarAa BMeCTa / 171 I-IMeeM 

< (1' > '"' I Av < ~ >v • /20/
11 

BblpalKeHHe 120 / npeACTa BnR eT ca6aH H3BeCTHae pa3nolKeHHe 3pra­

,qH4 eCKora caCTORHHR n O' c a CTa RHHRM C 6an ee HI-I3KaH CI1MMeTPHe~l/. 
3 aMeTHM, 4"0, carnaCHa / 16/, I Av = 1. T a K Ka K n p H n epexaAe 

v 

0'1' caCTORHHR / 5/ K c a CTaRH HRM / 10/ Heo6xaAHMa n e peHTH aT n an­

Hara npaCTp aHC1'Ba MI-I KpaCa C1'aR HHH J{ K naAnpoCTpaH CT BaM J( II H aT 

n anHaH rpynnw CHMM e T pHH a K n a ,qrpynnaM 0 v, TO' caC1'aRHHR / 10/ 
H a3b1 Ba~1' caC1'aRHHAMH C HapyweHHaH cHMMeTpl-l eH, HnH KBa3H cp e ,q­

HW.I-I 121. H3 / 20/ CreAYeT, 41'0' n p alo1H Te r pH pa BaHHae nO' rpynne 0 
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KBa3HcpeAHee /10/, Baa6~e raBapR, He caBnaAaeT CD cpeAHHM /5/, 
3TD CDBnaAeHHe MDlKeT npDH3DHTH TDnbKD B HeKDTapblX cne~HanbHblX 
cIlY4aflx/ SI . 

3. METO~ orPAHH4EHHoro cnEAA 

nDCKDIlbKY AnA DnpeAeileHlo1fl CDCTDflHIo1H /10/ HaAD 6paTb CileA 

nO' nDAnpocTpaHcTBY J{II' fl~IlfllOllleMycfl DrpaHH4eHHDH 4aCTb~ npo­

CTpaHCTBa J{, TO' Bbl4HCIleHHe TaKHX KBa3Hcpe,qHIo1X 3KBIo1BaIleHTHD 

nplo1MeHeHH~ MeTD,qa DrpaHH4eHHDrD CIle,qa. 

fiBHDe nDCTpDeHHe nD,qnpDCTpaHCTB }{v, CDDTBeTCTBYi0U4HX KDH­

KpeTHblM TepMD,qHHaMIo14eCKHM $a3aM, KaK npaBHIP, HepeaIlH3YeMD, 

TaK KaK HeH3BeCTHbI cD6cTBeHHble $YHK~HH peaIlbHblX MHDrD4aCTIo14­

HblX raMHnbTDHHaHDB. 6DIlee TDrD, ,qalKe eCIlH B HeKDTDpblX npoCTblX 

cIly4aflx, KaK HanpHMep, ,qnfl MDAeIlH H3HHra, Bce cD6cTBeHHble 

$YH K~HH 101 y,qaeTCR nDCTpDHTb 141 , TeM He MeHee flBHDe BbI4HCIle­

HHe CIle,qa y,qaeTCfl Dc~eCTBHTb IlHWb ,qnA D,qHD- H ,qBYMepHblx MD­
,qeIleH. 

npo~e,qypy Bbl,qeIleHHfl l nD,qnpocTpaHcTB}{v MDlKHD n posecTH H 

HeflBHD, ,qnA 4erD 6b1nlo1 pa3sHTbI 3$¢eKTHsHble MeTD,qbl Ksa3lo1ycpe A­

HeHHfl. 3,qecb 6y,qYT KpaTKD nepe4HCIleHbI DCHDBHble MeTD,qbl, 6DIlee 
nD,qpD6HDe D6cYlK,qeHHe KDTDPblX MDlKHD HaHTH s D63Dpax /5 - 71 , a TaK­

lKe 6y,qYT paccMDTpeHbI HDBble Baplo1aHTbI 3TIo1X MeTD,qDB. 

a/ MeTD,q Io1H$HHHTe3Io1MaIlbHblx Io1CTD4HHKDB 

KDH~en~lo1fl KBa3101cpeAHHx 6blna BnepBble 4eTKD C$DPMYIlIo1 poBaHa 

6DrDIl~6DBblM 12,81 , n peAIPlKHBWHM MeTDA Io1H$Io1HIo1Te3Io1MaIlbHblx HCTD4­

HHKDB. CYTb 3TDrD MeTDAa B cIleAYlOllleM. K raMHIlbTDHlo1aHY H , HH­

BapHaHTHDMY DTHDCHTeIlbHD npeo6pa3DBaHHH cHMMeTplo1H H3 rpynnbl 

~ AD6aBnfleTCfl CilaraeMDe, TaK 4TD CHMMeTpHfl CYMMbI 

Hv(c) = H + f.fv ( 1l fv ll -N) /21/ 

CHHlKaeTCfl AD nDArpynnbl 0v' CTaTHCTH4eCKIo1e CDCTDRHHR CTPDflTCfl 
C nDM~b~ CTaTHCTH4eCKDrD DnepaTDpa 

8xp(-H (d/T)P (c) = ___._v___ /22/ 
v Tr 8XP ( -H v( f ) / T ) 

J{ 

KBa3101cpeAHHe DnpeAeIlfl~TCfl B pe3YIlbTaTe ,qBoHHDrD npeAeIlbHDra 

nepexDAa 

< (1' >v = 11m lim TrPV(f ) (i . /23/ 
f-+ 0 N -+ oo J{ 
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n p~ 3TOM npeAe~ B /23/ nepeCTaBnRTb Henb3R, HCT0 4HH K (rv , 
Ha pywa~~1:1 CHMMeTpHIO, y6HpaeTcR TonbKO nocne TepMOAHHaMH4e c­
Koro npeAenb Ho ro n epexoAa ( N ... oo ) . 

6/ 3aAaHHe rpaHH4H~X ycnoBHH 

Pa3Ho8HAHOCTbIO paCCMOTpeHHoro cnoc06a KBaSHycpeAHeHHR cny­
~HT A06a BneHHe K raMHnbTOH~aHY H cnaraeMoro, AeHcTBy~ero He 
Ha ace 4aCTH CHCTe~, a To nbKO Ha ee rpaHH~~, TaK "ITO Hapywe­
HI~e CHMMe TpHH npOHCXO~T Ha noaepXHOCTH CHCTe~. To eCTb CTPO­
HTeA r aMHnbTOHHaH 

H~e pe3ynbTaTbI, a HapyweHHe CHMMeTpHH AOcTHraeTCR saMeHol:1 
HCXOAHOro r a MHnbTOHHaHa Ha TePMOfHHaMH4eCKH 3KSHSaJ1eHTHblH eMY 
annpOKCHMHPY~HH raMHnbTOHHaH /11 . 

A/ HeTOA a HaJ1HTH4eCKoro npoAon~eHHR 

) 
nepBble TpH MeTOAa H3 nepe4HCJ1eHHblX AalOT S03MO~HOCTb B~Ae­

nHTb CTaTHcTH4eCKoe COCTORHHe, COOTBeTCTB~ee a6conIOTHO yc­
TOH4HBOH TepMOAHHaMH4eCKOH $a3e. 4aCTO 6WBaeT Heo6XOAHMO BbI­
AeJ1HTb CTaTHCTIII4ecKoe COCTORHHe, COOTseTcTsy~ee MeTaCTa6HJ1b­
HOI:1 111m-, J1a6HnbHOH ¢lase. npH6nHJlCeH~e CPeAHerO nonR AaeT TaKYIO 
B03MO~HOCTb. 60nee 06~HH no~oA 6~n nOAP06Ho onHcaH H MaTeMa­

H(1: v ) = H + 1: v (11 1: v l \ - N ). /24/ TH4eCKH 06ocHoBaH CblO3nnoM1 1 • 3TOT nOAxoA MO~HO Ha3saTb MeTO­
AOM aHanHTH4eCKoro npoAOnJKeHHR, TaK KaK OH OCHosaH Ha CJ1eAYIO­

HopMa HCXOAHOro r a MHnbTOHHa Ha BcerAa npeAnonaraeTcR nponop~HO­ ~eM. OAHHM H3 cnoc06oB CTPOHTCR CTaTHCTH4eCKoe COCTORHHe B TOI:1 
HaJ1bHOH 4Hcny 4aCTI~14 N - II H II . 3aAaB CTaT\o1CTH4eCKHH onepaTOp 06naCTH TepMOAHHaMH4eCKHX nepeMeHH~X /TeMnepaTypa, nnoTHocTb 

H T'A./, rAe 3TO COCTORHHe a6conIOTHo YCT0I:14HBO. 3aTeM AaHHoe 
esp[ -H(1: )/T ] 

us 

11 COCTORHHe aHaJ1HTH4eCKH npoAon~aeTcR s Ty 06naCTb TepMoAHHaMH­
p( I." ) /25/ 4eCKHX nepeMeHH~x, rAe OHO CTaHOSHTCR MeTaCTa6HflbHblM HnH na­

'IT exp ( - Ii (1: ) / T } 
 6HnbH~M.J( v 
B AononHeHHe K 3THM MeToAaM O$OpMYJ1HpyeM APyrHe cnoc06~ 

HapyweHHR cHMMeTpH H. 
MO~HO onpeAenHTb KBa3~ cpeAHHe 

1/ HeToA TepMOAHHaMH4eCKHX HCT0 4 HHKOs/121
< (f >11 Urn Tr P( I.II ) (f . /26/

N ... ooJ( aM Toro , 4T06b1 Hs6aBHTbCR OT Asol:1Horo npeAenbHoro nepexo­
~ B MeTOAe HH$HHH Te3HManbHblX HCT04HHKOB, MO~HO HaPYWHTb CHM­

B AaHHoM cn y4ae AOCTaT04 eH 0 Al-iH n peAenbHwi1 nepexoA, TaK Ka K 
Me TpHlO, 06pas YR raMHnbTOHHaH

HeT epMOAHH aMH4 eCKoe cnaraeMoe I. II He SHOCHT BKnaAa B OK0I-I4a ­

TenbH~e Bbl pa l!1l eHHR 3a HCKJ1104eHH eM "raro 41aKTa , "ITO OHO HapywaeT Hv(N-a) = H + trG [v, /27/
CWoIMeTpHIO CI-1CTell4b1 . lia KOH c n oco6 HapyweHHR CHMMe,pHH Ha rpaHH­

~e ~cnonb3yeTcR AJ1R peweT04H~X MOAeJ1eH C KOpoTKOAeHCT BI-11eM/91 


S KOTOPOM 

B/ HapyweHHe nepeCTaHOB04H~X COOTHOWeHHH Il rv ll - N,O < a < 1. /28/ 
B03MO~HO Ta~e Ha PYW I-1 Tb CI-1MMeTpHIO raMMnbTOl-'HaHa He A06asne ­

TorAa COCTORHHe C HapyweHHoH CHMMeTpHel:1 on peAenReTCR paseHCT­
H~eM K HeMY I-1C T0 4HI-1KOB, a onp eAeJ1eHHblM H3MeHeHilleM KOMMyTa~H­

BOM
OHHblX COO THoweHHH AnR onepaTopOB, BXOAR~HX B 3TOT raMMnbTOH~­
a H 1&, 101 • TO eCTb HaAo nOCTpOH Tb npe ACTaaneHHe KaHOHH4eCKHX 

<(f > 11 lim Tr Pv(N- a ) (f • /29/nepeCT a HOB04HblX COOTHowe HHH Ha n OA"pOCTpaHC1"Se J< v C HapyweH­ N ..... J( 
HOH CHMMe TpHeH. 

K COCTORHHIO /29/ MO*HO npHI:1TH OT KsaSHcpeAHero /23/ npH 3aMe­
r/ npH6nH~eHHe cpeAHero nonR He ( ... N-a. Ba~HO, 4T06~ nOl<aSaTen b a 6~J1 OrpaHH4eH cBepxy, 

HHa 4e BJlHRHHe HCT04HHKa 6YAeT y6t,1BaTb npH N -+... cnHWKOM 6b1CT­
Kaa 3HcpeAHee MO~HO onpeAenHTb" Bbl4HcnRA ero no TeopHH 803- 1 po H CHMMeTpHR He 6YAeT HapyweHa.

My~eHHH, Ha4HHa~eH CR C n pH6nH)I(etiHR cpeAHero nonR, HMelCll(ero 
3aAaHH,Y1O Cl-1MMeTp HIO. fcnH MeJIC4aCTH4Hble BsaillMOAel:1CTBHR HOC-RT 
Aa IlbHOAeikTB~HH x apclKTep, TO MeTOA cpeAHero nOM AaeT T04­
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2/ MeTo,q ynopfl,q04Io1Ba~Io1X Io1CT04HIo1KOB"A,.131 

3TOT MeTO,q flBIlfleTCfI :K oM6Io1Halllo1e~ MeTo,qa TepMo,qIo1HaMIo14eCKIo1X 
HCT04HIo1KOB 101 nplo16IlIo1~eHHfI cpe,qHero nOllfi. ~3 aIlre6p~ Ha6Il~,qae­

~x a B~,qeIlfleTCfI onepaTop; C a, cpe,qHee OT KOToporo CIlY~HT 
napaMeT pOM nopfl,qKa Io1CKOMO~ TepMo,qIo1HaMIo14ecKo~ ¢a3~, 

UIJ =< a >v . /30/ 

CHMMeTplo1f1 raMIo1Il bTOH Ha Ha HapywaeT CfI B KIl~4eHlo1eM HCT04HHKa, flBHO 
to,qep~a~ero napaMeTp n opfI ,qKa: 

Hv(d = H + E[\',[ CTv ( d], / 32/ 

r,qe 

a «( ) Tr Pr; ( ( ) CT, /32/v J{ 

a cTaTlo1cTlo14ecKIo1~ onepaTop onpe,qeIleH TaK ~e, KaK B /22/. COCTO­
RHH e, COOTBeTCTB~~ee v-~ TepMo,qIo1HaMIo14eCKo~ ¢a3e, 3a,qaeTCfI 
B~pa~eHlo1eM 

< a >v = lim Tt Pv (! ) a /33/ 
(-+ 0 J{ 

n pH YCIlOBIo1Io1 

lim av(d = av' ( N- a /34/ 
(-+ 0 

3/ MeTo,q BOCCTaHaBIlIo1Ba~Io1X Io1CT04HIo1KOB / 13.141 

~Hor,qa ,qIlfi onlo1CaHIo1f1 HY~HO~ TepMo,qIo1HaMIo14ecKo~ ¢a3~ Ha,qo He 
HaPYWIo1Tb CIo1MMeTpH~ raMIo1IlbTOHlo1aHa, a 1013MeHIo1Tb ee, Hanplo1Mep, 
,qIlFI onlo1CaHIo1f1 MeTaCTa6Io1IlbHO~ napaMarHIo1THO~ ¢a3~ B nplo1CYTCTBlo1101 
BHeWHero MarHIo1THoro nOllfi. B TaKO~ clo1Tyalllo1101 raMIo1IlbTOHlo1aH CIo1C­
TeM~ H ' Io1MeeT 4Y~Y~, no OTHoweHIo1~ K Io1CCIle AYeMO~ ¢a3e, CIo1MMeT­
plo1~. HenpaBHIlbHY~ CIo1MMeTpH~ MO~HO BOCCTaHOBHTb ,qo npaBIo1IlbHO~ 

,q06aBIleHlo1eM ,qonOIlHHTeIlbHoro CIlaraeMOro, ,qa~ero raMIo1IlbTOHHaH 

Hv H' + Dv /35/ 

C BOCCTaHOBIleHHO~ CIo1MMeTplo1e~, xapaKTepIo13y~~e~ Io1HTepec~~y~ 

Hac TepMO~HaMIo14eCKY~ ¢a3Y. aanee 06pa3yeM raMIo1IlbTOHlo1aH 

H v ( A) = H' + ADv /36/ 

101 cTaTHcTH4ecKIo1~ onepaTOp 

8 

A ezp ( - ~v ( ,\ ) / T ] 
pv( '\ ) /37/

Tr exp [ - Hv(A ) / T 1 

J{ 


COCTOflHHe 

< a(,\» = Tr p (>.)a ( A -::' 1)
v J{ v /38/ 

onHC~BaeT HY~H~ TepMo,qIo1HaMIo14ecKY~ ¢a3y C napaMeTpoM nopfl,qKa 

CT V = lim TrPv (,\ ) C7 • /39/A-+ 1 J{ 

nO CIle Toro, KaK COCTOflHHe /38/ nOCTpoeHO, IlHW He e CIlaraeMoe Dv 
y6HpaeTcfI C nOMO~b~ aHa.rJ1Tlo14eCKoro npo,qOIl~eHHfI ¢YH I<lIH~ /38/ 
K 3Ha4eHHflM A... o. HHbjMIo1 cIloBaMIo1, COCTOflHlo1e HCKOMO~ TepM o,qHHa­
MH 4ecKoH ¢a3~ onpe,qeIlfleTCfI B pe3YIlbTaTe nepex.o,qa OT /38/ K Bbl­
pa~eHH~ 

< (J >v = lim <a(>. ) >v . 
A-+O 

/40/ 

4/ MeTo,q cHMMeTpH~H~ YCIlOBH~ /151 

C HMMeTplo1~ MO~HO HapYWHTb He Henocpe,qCTBeHHO B raMHIlbTOHHa­
He, a B nOIlY4aeMbjX C ero nOMO~b~ ypaBHeHIo1f1X A"fI KoppeIlRlIHOH­
HbjX ¢YHKlIlo1~ HIlH ¢YHKlIH~ rpHHa, HaKIla,C\bjBafi Ha 3TH ¢YHKlIHIo1 ,qO­
nOIlHHTeIlbH~e YC110BHfI CHMMeTpIo1H. TaKHM 06pa30M, 1013 Bcex B03MO~­
H~X p eweHIo1H ypaBHeHIo1~ AIlfi 3THX ¢YHKlIH~ oT6Hpa~TCfI TOIlbKO Te, 
KOTOpbje COOTBeTCTBY~T HccIleAyeMoH TepMo,qHHaMH4eCKO~ ¢a3e. 
aaHH~~ Me TO,q 04eHb y,qo6eH, Hanplo1Me p , nPH onHcaHHH KpHCTaIl­
11OB / 18-19/. 

5/ MeTo,q aCIo1MnTOTH4eCKHX YC11O BH H/ 141 

ECIlH raMIo1IlbTOHlo1aH HMeeT CHMMeTpH~ 4Y~O~ ¢a3bj, TO Ha p e we­
HHfI ypaBHeHIo1~ ,qBH~eHH fI ,qIlfi KoppeIlFIllHOHHbjX ¢YHKlIH~ HIlH ¢YHK~H~ 
rpHHa He YAaeTCfI Ha IlO~HTb YCIlOBIo1f1 CHMMeTpHH ~1 CKOMOH ¢a3~ . TeM 
He MeHee OT60p HY~HbjX peweHIo1~ MO~HO OC~eCT8HTb C nOMo~b~ 
aCHMnTOTH 4eCKYlX YCIlOBHH c HMMe Tplo1lo1. anfl 3 Toro c p eAH MHo~eCTBa 
napaMeTpoB h , BXO.Qfl~HX B raMHIlb TOHHaH H ' ( h ) , H~YTCfI Ta KHe 
3Ha4eHHfI h o' npH KOTOp~X c HMMeT plo1f1 raMHIlbTOH lo1 a Ha H'(h ) BOC­

¥ ¥3 0CTaHaBIlHBaeTCfI AO HY~HOH. aTe M Ha peweHHR ypaeHeHHH ,qBH~eHHfI 

Ha KIla~Ba~TC fI aCHMn TOTH4eCKIo1e YCIlOBH~ , Ta K, 4TO~ n pH h ... ho 
3TIo1 peWeHIo1f1 06IlaAa .rJ1 npaBIo1 Ilb H~MH CBOIo1 CTBa MIo1 CHMMe TpHH. 
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TIepeBop; r.r.CaHp;YKoBCKOH 

Yukalov V.I. PI 7-88-740 
Methods of Symmetry Breaking for Statist ical 
Systems 

A revi ew is given of mai n methods of s ymme t ry breaking 
when c onstructing sta t i stical states cor responding to 
dif fer ent t hermodynami c pha ses. These are t he me t hod of 
infini t e s i mal sources, imposing of boundary cond i t ions, 
perturb i ng of commutation relations, mean f ield approxi­
mation and the me thod of analyt ical continuation. New 
variants of these me t ho ds are fo rmul ated: the method of 
thermodynamic sources, method of ordering sources, method 
of restor ing sources and the method of a symptotic condi ­
tions. 

The i nvest igation has been performed at the Laboratory 
of Th eoretical Physics, JINR. 
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