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AKTYAJihHOCTh IIPOEREMH 

IlocJIB,ll,HHB ro.n,H OTMB4BHH 3Ha4HTBJlbHHM YBBJIH4BHHBM HHTepeca K, 
CfH'l3HKB T /ilKBJIHX HOH OB. B 3KCnepHMBHTax no CT OJIKH OB BHlfliM HOH OB Ha,ll,BDT
C/i OOHapylKHTb ClfrHaJIH cpopMHPOBaHH/i BHYTPH cpanepoona KBapK-rJIDOHHOR 
rIJia3MH. IlpH 3TOM, BalKHO npaBHJ!bHO HHTepnpeTHPOBaTb pesyJibTaTH 3Kcrre
pHMBHTOB, ,ll,Jl/i qero HBOOXO,ll,HMO 3HaTb oonaCTH TBMrrepaTyp H oapHOHHHX 
rIJIOTHOCTeli, B KOTOpHX TBpMO,ll,HHaMH4BCKH BHrO,ll,HO IlO/iBJIBHHB HBCBR3aH
HHX KBapKOB H rJIDOHOB. 0,IJ,HaKO HCCJIB,ll,OBaHHB TBpMO,ll,HHaMHKH CHJlbHO paso
rperoro H ClKBTOro R.n,epHoro BemecTBa, orrHpaDmeecR Ha ToqHHR raMHJlb
TOHHaH KXJI, .HaTaJIKUBaBTC/i Ha MH OlKBCTBO nperpa.n,. 3T O odyCJIOBHJIO mHpo
KOB HCrIOJ!b 30BaHHB pemBT04HOro MO,ll,BJIHPOBaH HR KXJJ., C flOMOlllbD KOTOporo 
y.n,anocb ,ll,OOHTbC/i 3Ha4HTBJlbHoro nporpecca. Ho H pemeT04HHR IlO,ll,XO,ll,, 
HBflJIOXO paOoTaDmHR npH HYJIBBOR oapHOHHO~ IlJIOTHOCTH, HMBBT rIOKa Hepe
mBHHYD npoOJIBMY nepexo.n,a K H8HYJIBBHM oapHOHHHM IlJIOTHOCTRM, BH3HBaD
lllHM OCOOHR HHTepec. 3To, B CBOD 04BpB,ll,b, npHBBJIO K nonynRpHOCTH CTa
THCTH4 ecKHX MO,ll,BJIBR .n,eKOHtpaRHMBHTa, B KOTOpHX H BT yrroMHHYTOll BHme 
Tpy.n,HOCTH. KpoMe Toro, lllHPOKOB rrpHMBHBHHB CTaTHCTHqeCKoro MO,ll,BJIHpoBa
HHH H,ll,BpHoro BemeCTBa H OBCKBapKOBHX SZ/(2) H S2/(3) CHCTeM 
BH3BaHO TaKllte TBM, 4TO pelllBT04HHR no.n,xo.n, oona,ll,aeT HB,ll,OCTaT04HOR qJH-
3H4BCKon HarJIR,ll,HOCTbD. B caMOM .n,ene, ,ll,JIR MHOrHX H3MBpiiBMHX Ha npaK
THKB xapaKTBpHCTHK CHJ!bHO ClKaTOR H pasorpeToll MaTepHH BHYTPH cpanep
OOJia CJ!OlKHO HaRTH COOTBBTCTBYDmYD pelllBT04HYD BBJIH4HHy. B TO lite BpBM/i 
pesyJibTaTH CTaTHCTH4BCKoro rIO,ll,XO,ll,a, HCrIOJ!b3YDmer_o TaKHB rIOH/iTHR, KaK 
CBR3aHHHB C,OCT ORHH/i KBapKOB H r JIDOHOB, nerKo cpaBHHBaTb C 3KCnepHMBH
TOM. HaKOHBU, Hyimo yrroMHHYTb eme O,IJ,HY He xapaKTBPHYD ,ll,Jl/i CTaTHCTH-
4BCKHX MO,ll,BJIBll O,COOBHHOCp pellleT04HOro MBTO,IJ,a - H_BOOXO,ll,HMOCTb OOJlbillHX 
BpeMBHHHX sarpaT Ha BHilOJIHeHHB paC4BTOB, rpeOyDmHx B 3TOR CBH3H rrpH
MBHBHH/i HOBel1mHX cynepKOMflbKlTBPOB. TaKHM oopa30M, 04BBH,ll,HO, 4TO CTa
THCTH4BCKOB MO,ll,BJIHPOBaHHB ,ll,OrIOJIHHBT pemeT04HHR MBTO,ll,, TaK 4TO ,ll,Jl/i 
ycnemHoro pa3BHTH/i qJH3HKH T/ilKBJIHX HOHOB HBOOXO,ll,HMO TBCHOB B3aHMO
.n,ellCTBHB 3THX IlO,ll,XO,ll,OB. 

0,IJ,HaKo Hey,IJ,OBJIBTBOpHTBJlbHOCTb lfMBDmellcR Ha cero.n,HRlllHHll ,ll,BHb CH
Tyau:1rn 3aKJID4aBTC/i B TOM, 4TO cpe.n,H mHpOKO HCrIOJlb3YDntHXC.ll CT8THCTH-
4BCKHX MBTO,ll,OB OrIHCaHHH ,ll,BKOHtpallHMBHTa HBT MO,ll,BJIH, BHBO,ll,li KOTOpoH 
cornacoBaJIHCb OH C pemeT04HHMH rrpe,D;CK838HHHMH. neHCTBHTBJ!bHO, B CTa
THCTH4BCKHX IlO,lJ,XO,lJ,aX, CJIB,ll,YDntHX H,lJ,B.RM E3RMa H qHHa ( G.Baym ands.Chin, 

Phys.Lett., 1976, v.62B,p.241) , a TaKxe EaaKe (J.Baacke, Acta 
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Phys. Pol on/, 1977, v • SB, p. 625), ,IJ,eKOHq>ailHMeHT oKa3!,1Baerc.H q>a30BHM 

nepexo,noM nepBoro po,na KaK ,nJI.H 6ecKBapKOBHX SU{:2) H S'll(.3} 
reopnn, raK H ,IJ,JI.H SU(-3) reopHH c KB~pKaMH. Mo,neJIH, nc110Jih3YKllliHe 

pesyJihTaTH KeJIJIMaHa ( C.G.Kalloann, Phys.Lett., 1984, v.BlJ4, p.J6J), 

TaKJKe CBH,IJ,eTeJibCTBYKlT B 110Jlb3Y nepBoro po,na ,neKoHqiailHMeHTa BO BCeX 

rpex CJiyqa.HX. B llpOTHBOBec 3TOMY, pemeroqHHe pacqeTH roBOp.HT 0 

BTOpOM po,IJ,e ,IJ,8KOHtpailHM8HTa (B KJiaCCHqJHKaUHH 3pempecra) B S'lf(J.) 

· 6eCKBapKOBOil CHCTeMe H o nepBOM po,ne B. .5 21(.3) 6eCKBapKOBOil reo-

pHH (cM. B.Petersson, Nucl.Pbys.,1991, v.525A, p.2J7 c) • neKOH -

qia~mrnHT xe B pemeroqHoil SU(J) reopHH c q>H3HttecKHMYI KBapKaMH 

.HBJI.H8TC.H KpOCCOBepoM (s. Gottlieb, !fuel. Phys. (Proc. Suppl.), 

1991, v ,20B, p.247). CymeCTByeT OllHpaKJma.HC.H Ha npe,nnOJIOJKeHYISl ,ne 

rpaH,na H .ne Tapa CTaTHCTHtteCKa.H MO,IJ,eJib (cM,J,Engels et ai.,ti.Phys., 

1989, v. 42C, p.341), KOTOpa.H xopomo OilHCHBaeT ~ 1./(J..) CHCTeMy. Ho 

Hs-sa KOHCTPYKTHBHoil o6ycJioBJieHHOCTH B Hen uenpephlBHOCTH .ne1tompaH

MeHTa, 3Ta MO,IJ,8Jlb He ro,IJ,HTC.H ,IJ,Jl.H OilHCaHH.H Sl/(.3} 6eCKBapKOBOil 

CHCTeMH, 

Il3 BCero Bblille CKa3aHHoro .HCHa aKTyaJibHOCTb IIICCJie,IJ,OBaHYJil B paM

Kax CTaTHC THtte CKoro MO,IJ,eJIHpoBaHH.H ,IJ,8KOH(pailHMeHTa. 

Pa6 OTbl' llOJIOl!CeHHhl e B OCH OBY ,1J,HCCeprau1rn' BHTIOJIHeHbl B COOT

BeTCTBHH C Ilpo6JieMHO-T8M8THtteCKHM TIJiaHOM HayttHO-HCCJie,IJ,OBaTeJibCKHX 

pa6oT 06~e,IJ,HH8HHOrO HHCTHTyTa .H,IJ,epHhlX HCCJie,IJ,OBaHHil B ny6He. 

UeJib pa6oTbl 

UeJibKl ,IJ,HCCepTaUHOHHOil pa60Tbl .HBJI.HeTC.H TIOCTpOeHHe CTaTHCTHtIBCKO

ro no,nxo,IJ,a K onncaHHD ,neKoH(f>ailHMeHTa, KOTopHil 6H nocJie,noBareJihHO, ns 

MHKpOCKOTIHqecKHX coo6paJKeHHil, yqHTHBaJI cocymecTBOBaHH8 a,npOHOB c 

11Jia3MOil KXn. Heo6XO,IJ,HMOCTh TaKoro no,nxo,na o6y.CJIOBJieHa CJie,nyKllliHMH 

ITPHlIHHaMH. 0CHOBHHM He,IJ,OCTaTKOM 60JibillHHCTBa HCTIOJih3YD11iHXC.H CTaTYJCTH

tteCKHX Mo,neJieil ,neKoHqiailHMeHra .HBJI.HeTc.H JIH6o rrpeHe6pexeHHe cocymecr

BoBaHHe_M TIJia3Mbl KXJI H a,npOHHOil ipa3H, JIH60 HeITOJIHOe, orpam1q;rna10meec.H 

TOJibKO HCCJI8,IJ,OBaHH8M rn66COBCKOil CMeCH, paCCMOTpeHHe 3Toro cocymecT

BOBaHH.H. OcTaJihHbl e rro,nxo,nH xorn H yttHTHBaDT B03MOJKHOCTh peaJIH3aUHH 

CIIICTeMhl B BH,ne HepaCCJIOeHHOil rerepoqia3HOil CMeCH TIJia3Ml,J KXJ\ H a,npo

HOB, HO ,IJ,eJiaKJT 3TO B orpy6JieHHOil, ttpe3Mepuo ¢eHoMeHOJIOrHqecKon ¢op

M8. BalKHOCTh JKe yqeTa cocymeCTBOBaHHR npocTpaHCTBeHHO Hepas,neJieHHHX 

ITJia3Mbl KX,11, III a,npoHOB BHTeKaeT He TOJlbKO H3 o6mHX 3aKOHOMepHOCTeil 

CTaTHCTHqeCKHX CHCTeM, HOH o6yCJIOBJieHa nocJie,IJ,HHMH pemeToqHbJMH ,naH

HHMH (HanpHMep, CM. u. I. Polilrnrpov,' Phys.Lett.' 1990, v. 2J6B, 

p.61). 
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Hay1rna.H __ H OBH3Ha H_npaKTm ecKa.H_ geHHOCTh 

IlOCKOJlbKY npouecc ,neKOHq>ai1HM8HTa B Hea6eJieBblX KaJIH6poBoqHJ,JX 

CHCTeMaX ITO,IJ,06eH ,neKJiaCTepH3aUHH B ,npyrnx KJiacrepH3Yll11iHXC.H CHCTeMax, 

TO B ,IJ,HCCepTaUHH HCCJie,noBaHhl o6mne oco6eHHOCTH OTIIIICaHHR KJiacrepH3yD

melk.H MaTepHH. IlPH 3TOM, Hail,neHbl yCJIOBH.H TepMO)LHHaMHtJeCKOil KoppeKT

H OCTH 3qxpeKTHBHOro KJiacrepHoro raMHJlhTOHHaHa, 31:l.BHC.H:!{ero OT TepMO,IJ,H

HaM11ItJ8CKIIIX rrepeMeHHblX. JlJI.H npoBepKIII rrpaBIIIJihHOCTH HCXO,IJ,Hb!X TIPIIIHUIIITIOB 

paCCMOTpeHa KJiaCT8pH3aUIII.H B o6hltJHhlX KJiaCTepH3YKl11iHXC.H CIIICTeMax, no

,no6Hb!X CMeCIII rrapa C KaITJI.HMIII JKIII,IJ,KOCTH. TioJiytJeHO y,noBJieTB opHT eJibH oe 

KatJeCTBBHHOe OITIIICaHIIIe rrpouecca KOH,IJ,eHCaUIIIIII rrapa, KOTOpHil corrpOBOJK

,naerc.H sapol!C.n,eHHBM u rrocreneHHhlM yKpynHeH11IeM KaneJih l!CIII,IJ,KOCTH III pac

cnoeHIIIBM B o6JiaCTH qia3oBoro nepexo,na rrpllI HYI3KIIIX TeMrrepaTypax. 

MeTO,IJ, IIICCJI8,IJ,OBaHIII.H KJia_CT8pllI3YKl1Il8ilC.H MarepllIIII, OCHOBaHHHil Ha HC

ITOJ!b30BO HIIIIII KJiaCTepHoro raMIIIJlhTOHIIIaHa, npllIMBHeH K o~~CHHHID .n,eKOH

qiat1HM8HTa B 6ecKBapKOBhIX S'l/(:l) H SU{-3} CIIICTeMax, B S21(3} 

CHCTeMe C qJIII3l1tJ8CKHMIII !<:BapKaMn. 13' pe3y.TJhTl!,T8 ITOCTpoeH CT8TIIICTl{48CKIIIIl 

rro,nxo.n, nocne,n;oBaTeJihHO yt1l'!Tb!B8Kl!J1Mi1 COC}'!!\8CTBOBaHIIIe a,n;poHHO:;\ cpa3bl 11 

ITJI83Mbl :r1.J1 III IT03BOJ!lmll\llIH C ITOMO!l\bKl 0,IJ,HIII:{ III Tex Y.e 11,ne!l OITIIIC8Tb ,l\e

KOH~aRHMeHT BO BCeX Tpex Bblill8 HB3B8HHb!X CIIICTeuax. JlBKOH~aAHMBHT B 

npe,llnaraeuoR MO,IJ,8JIIII .HBJIReTC.H rrepeXO,l\OM III3 COCTOHHIII.H, B KOTOPOM rnaB

HYIO pOJib IIIrpaKlT a,n;pOHhl, B COCTO.HHIIIB C ,l\OMHH11IpOB8HH8M ITJ!83Mhl lEJl. ITpu

qeu 3HallllITeJihH08 B3811IMOITPOHIIIKHOB8HIIIe ¢a3 Ha6JIKJ,l\a8TC.H KaK Bblille TOllKIII 

rrepeXOAa, TaK III HIII~e. 

C ITOMOIJ1hKl rrpe,llJIO~BHHOro CTaTIIICTIIItJBCKoro MBTO,l\a paCCMOTpBHO rro

Be,l\eHIIIB KBapK-aAPOHHOH MaTepHIII ( S'll( 3) CliCTBMbl C Q1!311Ill8CKIIIMIII KBap

KaMH) rrpllI KOHellHhIX 6ep11IOHHblX nnoTHOCTHX III HH3KIIIX T~MnepaTypax. Tio

Ka3aHo, tJTO B 3TOM cJiy4ae H8CBH3aHHble KBapKI! TTO.HBJ!.HKlTCR B CHCTeMe 

llpH 6apuoHHhIX ITJIOTHOCTllX 1, 1+ ~ 2,1 ~B , rAe fl.o13 - HOpMaJihHB.H 

.H,llepHa.H 6ap11IOHH8.H ITJIOTHOCTh. IIony4eHHa.H OUBHKa ITJIOTHOCTIII HYKJieaUHH 

H8CB.H3aHHHX KBapKOB cymecTBeHHO MeHbille 3HalleHIII.H ~ {Ol~B , npe,llCKa-

3blBaeuoro Tpa,l\llIUIIIOHHhIMIII CTaTIIICTIIIqecKIIIMIII MO,IJ,BJ!.HMH. naHHhlil pesyJihTaT 

BeCbMa o6HaAelKRBaeT, TBK KaK H3 Hera cne,nyeT, 4TO ,IJ,Jl.H ua6JIKl,l\8HIII.H 

KBapK-rJIKJOHHon nJia3Mbl COBCBM He o6.H3aT8JlbHbl MO!J1Hbl8 KOJIJian,llephl. 0,IJ,Ha

KO HY~HO Y411ITb!BBTh, llTO KOHUBHTpau,rn HeCB.H3aHHblX KBapKOB ~.: tv'r/N 
r.ne ~ - 3TO 411ICJIO CB060,IJ,llhlX KBapKOB, N - IlOJIHOe 411IC.!JO KBapKOB, 

B 6apHOHHO HBChl!l1BHHOR CIIICTeMe ,IJ,OBOJ!hHO Me,l\JieHHO B03pacTaeT C YBBJIH-

lleH11IeM 6ap11IOHHOi1 ITJIOTHOCTH fie, , TBK 4TO ITPIII llfJ = 1./luJe, rronyqaeT-

CR ~- -~ o,r, a rrpH 17.s-== IO rioB 0Kas1,rnaeTc.H 1¥j. ~ 0,2. TaKHM. 

o6pa30M, npl'l IIICCJIB,IJ,OBBJIIIIIII MaTeptm BHyTpH :paRep6oJia CKOpee HyJlCHbl ,IJ,OCTa

TOlll!O 4YBCTBl·IT0JlhHble MBTO,l\bl OOHapyJKeHH.H n,m3M8HHOll npllIMecn, 'leM 6om,

illllI8 3H8pfllIIII CT8JIKl188Rlll\H'<Cll !10110B • 
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Anpo6aym1 ~~1!! 

Pe3yJlbTaThl ~11:ccepTaUHOHHOil padoThl HeOAHOKpaTHO odcy~AaJIHCb Ha 
ceMHHapax Ha6oparopHH•TeopeTtt4eCKOH ~H3HKH Od'I>eAHHeHHOro HHCTHTyTa 
llAepHhlX HCCJleAOBaHHH H B Hlll'!Hl? MrY, Ha IY H Y MelKAJHapOAHhlX CHMno-
3HyMaX no H36paHHhlM npodneMaM CTaTHCTH4eCKOH MeXaHHKH (ny6Ha, 1987 H 
1989 rr.), Ha Ill MeJB:AyHapoAHOM CHMn03HyMe "IlHOH-HYKJIOHHhle H HYKJIOH
-HYKJIOHHhle B3aHMOAel-\CTBHll" (raT4HHa, 1989 r.)' Ha IX H X MeitAyHapoA
HhlX cetmHapax no npodJleMaM cptt3HKH BhlCOKHX :rneprnn (ny6Ha, I9RR H 

1990 r. ) , Ha KompepeHUHH murn - UEPH - H-?Kl "StaI!dard model and 
beyond: fro□ LEP to UNK and LHC". 

~:!!!:!.!@ill!!:!._ 

no. MaTep11anaM AHCCepTaUHH onydJIHKOBaHO I0 padoT • 

n11:ccepTaUHll H3JIOJKeHa ua 150 CTpauunax MaIII.HHOITHCHOro TeKCTa H 
COCTOHT H3 BBeAeHHll, qernpex rnaB, 3aKJIJ04eHHll, CITHCKa JIHTeparyphl H3 
172 HaHMeHOBaHHtl u 36 pHCYHKOB. 

Q.QA ep:m.muLJ!~Qfil!. ray!:!.!:!. 

Bo !!!!QJ!eHHH co,n,eplKHTCll KpaTKoe o6cyJKAemrn npe:11:My111ecTB CTaTHCTH
qecK oro MOAeJIHPOBaHHll AeKoHqianHMeHTa, odyCJIOBHBIIIHX ero IIIHpOKOe rrpu
MeHeHHe B qJH3HKe TllllCeJlhlX HOHOB. PaccMaTpHBaKJTCll CJIOJKHo·cTH CTaT,1CTH
qecKoro ITOAXOAa, CBHAeTeJ1bCTBYIOI11He O ero KPH3!1Ce B Haer Olllllee BpeMll, H 

qi.opMy nupyercn nenh AttcceprannoHuon padoTbl. 
IIepBall rnaBa AHCCepTaUHH ITOCBllllleHa 063opy OCHOBHhlX rrpHHUHITOB. 

CTaTHCTH4eCKHX MOAenen AeKOHcpallHMeHTa. 3AeCh rrpHBOAHTCll perpocrreKTHBa 
HX pa3BHTHll H KJlaCCHqJHKaUHll. Cepbe3HOe BHHMaHHe YAeJllleTCll cpaBHeHHIO 
BhlBOAOB CTaTHCTH4eCKHX MOAenen C npeACKa3aHHllMH pemeT04HOro ITOAXOAa. 
I10A4epKHBaeTcll, 4TO B TpaAHUHOHHhlX MOAeJlllX, KaK rrpaBHno, paCCMaTpH
BaJOTCll CHCTeMhl HS 4HCThlX cpa3. ECJIH JKe rrpHHHMaeTCll B pacqeT cocy111ecTBO
BaHHe ITJla3Mhl KX,U H·fiAPOHOB, TO 3TO AenaeTCll B 3Hfi4HTeJlbllO orpydneHHOfi 
cpopMe. B AaHHon rnaBe rrpHBOAllTCll coodpalKeHHH B ITOJlb3Y ueodXOAHMOCTH 
yqera cocy111eCTBOBaHHll aAPOHOB C ITJla3MOll KY.]. IIpu 3TOM, 06pa111aeTCll BHH
MaHHe Ha ITOCJleAHHe pemeT04Hhle AaHHhle, yKa3hlBflDI11He Ha B03MOlKHOCTb rro
HBJleHHl! B KBapK-rJIDOHHon rrnasMe fiAPOHHhlX B036yxAeHun. nenaeTCl! BhlBOA 
0 TOM, 4TO AJlll Bhll!CH8HHll HCTHHHoro ITOBeAeHHl! HAepHon MaTepHH B 3KCT ·
peMaJlbHhlX YCJIOBHllX HeodXOAHMO Y4HThlBaTb cocy111eCTBOBa'.HHe rrna3Mhl KYJl H 
aApOHOB. HaKOHen, ITOA48pKHBaeTCll aHanorH4HOCTb rrponecca A8KOHqiallHM8H
Ta B HeadeneBhlX KaJIH6poB04HhlX CHCTeMax AeKnacrepH3fiUHH B APYrHX KJlaC
TepH3YIOillHXCll cpeAaX, HarrpHMep, B CMeCH rrapa C KanJll!MH lKHAKOCTH. YKa-
3hlBaeTCll, 4TO paCCMOTpeHHe 0611111:x ocodeHHOCTen OITHCaHHl! KJlaCTepH3yD
lllenca MaTep1rn ITOJle3HO AJll! rrncTpOeHJUI peaJIMCTlf4eCKon CTE.T!fCTH'-I.eCKOn 
MOA8JIH AeKOH~allHMeHTa. 4 
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B rrepaux ABYX rraparpacpax BTopon rnaBhl odcyJKAaJOTCll 0611111:e ocodeH
uocrn HCCJleAOBaHHll KJlacreptt3YIOillencn MaTepttH. OCHOBHhle MOMeHThl 06-
cy)KAeHHll MOl!:HO U3JIOJKHTb CJ1eAJIOI11HM o6pa30M. 

IIpeAITOJIOlKHM, 4TO Mhl paCCMaTpHBaeM CHCTeMy H3 HeKOTOphlX 11 :rneMeH
TBpHhlX" 4aCTHQ, 3JleMeHTapHhlX B TOM CMhlCJle, 4TO OHH cnoco6Hhl ri6pa3o
BhlBaTb He :::ineMeHTapHue od'I>eKThl - KJlacrepu. B KYJl TaKHMH 11 :rneMeHTap
HhlMH" 4aCTHUaMH llBJlll!OTCll KBapKH H rnJOOHhl, rrptt HCCJleAOBaHHH KOHAeHca
UHH rrapa - MOJleKyJlhl BOAhl, npu paCCMOTpeHHH rrpodJleM!,J HOHH3aUHH -
3Jl8KTpOHhl H HOHhl H T.rr. I1PH, 0611111:x paccy)KAeHHllX nenecoo6pa3HO orpaHH-
4HTbCll pa CCMOTpeHHeM CHTyan1-m, KOrAa HMeeTCll OAHH copT 11 :rneMeHTapHhlX" 
qaCTHU, a TaKJKe He Y4HTb1BaTb MHorocopTHOCTb i't -4aCTH4HhlX KOHqJH
rypanun rrpu JIJOdoM n . 0603Ha4HM T04HhlH raMHJlbTOHHaH CHCTeMhl KaK 
H (If) , r Ae Y' - aro no neaon orrepa rop 11 :rneMeHTapHux" qacrnn. OrrH-
caHue KJlacrepH3aUHH rrpeAITOJlaraeT rrepeXOA K KBa3H4aCTH4HhlM KJlaCTepHhlM 

orreparopaM. 

'f'--[lfc]=- t,·~, ..... ) ~ .. .... . ) 
(I) 

rAe Y'n. , rroneaon orrepaTop n -4aCTH4Horo Knacrepa, CBl!3aH c ff 
rrocpeACTBOM COOTHOIIIeHHll 

1J1,,_ rt) = f A ( 12. 3 .... n.+J-) <f'c2J 'f(-3J .. . _. 1P(11.+1J c/(2 3 ... n+t) t-

t- -;- + 
+ jB(f:23 .... 11.+L) '/l(IL+IJ . ... f//(3) 1/1(:1) d(.23 ... 11+1) +-Cn(1). ( 2) 

B BhlpaJKeHHH (2) 4HCJlaMH B CK06Kax, AJlll KpaTKOCTH, o6o3Ha4eHhl KOOp
AHHaThl "sneMeHTapHux" qacn1n H Knacrepa, A(. .. ) , 8( .. ,) H Cn ( ·) 
HeKOTOpue C -4HCJIOBhle cpyHKUHH. 3aMeTHM, 4TO Vl_i - 3TO rroneaon 
orrepaTop H8CBll3aHHhlX "3JleMeHTapHhlX 11 qacun, KOTOpHe YA06Ho H83hlBaTb 
OAH04aCTH4HhlMH KJlacrepaMH. Bh!AeJleHHe KBa3H4aCTHU-KJlaCTepoB corrpOBOlK
AaeTCll rrepeXOAOM OT T04Horo raMHJlbTOHHaHa K scpcpeKTHBHOMY KJlacrepHOMY 

raMHJlbT OHHaHy 

H(tf) - Hcl. ({lfc], e, {Jc}). (3) 

IlpH 3TOM, Hci. MOJKeT 3aa11:ceTb or repMOAHHaMtt4eCKHX BeJIH4HH, raK 4TO 
crreQHqJHKaUHH KJlaCTepoB MOryT dh!Tb cpyHKURl!MH TeMrreparypbl e H 
Ha dopa rrnoTH ocr en KOHqrnrypannn {Jc J =- .f.1 , .... , -.P11., : . . . • XapaKTep 
sron saBHCHMOCTH onp8A8JllleTCl! YCJIOBHllMH TepMOARHaMH40CKOll 3KBHBaJleHT
HOCTH CHCTeM C TOqHl,IM H acpcpeKTHBHID.l raMHJlbTOHHaHaMH: 

a) Pa3JIH4Hhl8 CTaTHCTHtleCKHe aHCaMOJIH CRCT8Ml,I C raMHJlbTOHHaHOM 

Hc2({'fc}, e, {.fc1) 3KBHB8Jl0HTHli. 
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6) 

&1r1 :[F(H/0, Tl;{Nc})- F(Hd/0, ~ [Nd)} = O; 
V-oo 

&:m ~[JF(i-1/0, v;[1v~J)- dF(Hd J ~ V; {Ne}) =o:, 
y...,.. oo V 

( ii) 

r,n;e 
F{H/0, ~{Ale})= - 0 l3,Trup(-H/e):, 

{Ne}= Ni, ... ,, !V>t, • • • - Ha6op <rnceJI KJiacTepoB, V - 061,eM, 

saHnMaeMHn cncTeMon, Tr 6epeTcR no rrpocTpaHCTBY cocToRHnn c qinK
cnpoBaHHb!M tIHCJIOM KOHqinrypannn JIKJ6oro · copTa. B ( 4) rro,n; V- oo , 

KaK 06bltIHO, rro,n;pasyMeBaeTCR rrepexo,n K TepMOAHHaMHtieCKOMY rrpe,neJiy 

V-oo IV. ~ ,JO (V11.) ,¼ = Q = w,w?U" 
J It ' V Jll . (5) 

C ITOMO!llbID YTBepll\'.AeHHR, cqJopMynnpoBaHHoro B ITYHKTe a), MOXHO ITOKa3aTb, 
tITO crrpaBe,nJIHBhl paBeHCTBa 

< 0Hc1 > = o J 
d0 

< :;c1) = o, (Vn)) 

KOTOphle y,no6HO Ha3BaTb YCJIOBHRMH TepMOAHHaMHtiecKon KoppeKTHOCTH 

(6) 

KJiacTepHoro raMHJibTOHHaHa Hc1.. {{ff'c}, 0, {J'c}) . IIpntieM qepes ( A) 
o6osHatiaeTcR cTaTHCTINecKoe cpe,nHee orrepaTopa A ; a ,n;JIR orrepaTopoB 
A (:x.) n dAfdx BepHo cooTHOll!eHne 

dA dA'? 
A(:x.)J'I'> =Aip(XJl'P> => d.:x:. /ff)= -;;r;;-llfl>., 

r,n;e Acp(::i:) - tIHCJioBaR !IJYHKUHR BemecTBeHHon rrepeMeHHon .x 
B peaJibHhlX CHTyaUHHX ocymeCTBHTb rrpoueMPY rrepexo,n;a K KJiaCTep

HhlM rrepeMeHHhlM, Ka~hln Illar KOTopon ITOJIHOCTblJ 060CHOBaH, HeB03MOXHO. 

Ilo3TOMY Heo6xo.n;HMhl HeK0Top1,1e rrpe,nrroJioxeHHR OTHOCHTeJibHO BHAa Hd 
B tiaCTHOCTH, HCXO,I\H H3 o6mnx qJH3HtieCKHX ITOJIOXeHnn, B rrpH6JIHXeHHH 

caMocorJiaCOBaHHOro ITOJIR, KOTOpoe H HCITOJ!b3yeTCR B ,nnccepTanHOHHon 
pa6oTe, MOll!:HO samrcaTb .· . 

Hc1. =~Zf dxY/,.(~s,,_J{Kn+ 'll11(0,[J>cl)) ~{r'_:S,,_)-
fl. S11. 

- 8(0, {.Pc 1) V 
(7) 

6 

.. 
... 

A 

i, 

3,necb S11. HyMepyeT BHyTpeHHHe CTerreHH CB060,I\hl n. -tiaCTHtIHOll 

KOHqmrypannn; 1111. (0, {.9ci) - no 3HeprnH B3anMo,nencTBHR KJiacTepa co 

cpe,non; k11.=-'v'l:/Mn. HJIH K11=f-v 4 1-/i(ll:1' , Mn. - Macca 

- KJiacTepa, 8(8, [Pel) - KoppeKrnpyDmaR !IJYHKUHR, Heo6XOAHMaH B rrpH-
6JIHll!:eHHH cpe,nHero ITOJIH. YcJIOBHR TepMO,I\HHaMHtieCKon KOppeKTHOCTH ra
MHJ!bTOHHaHa (7) rrpe,ncTaBJIRIJTCR B BH,n;e 

> oV,., 08 
Li, - - - = 0 · (Vn.) · moo iJO J J 
m Jn Jn 

oV,,, z= frn ae ,... 
'JB 
00 

= 0. 

COOTHOllleHHH (S) COBMeCTHhl TOJ!bKO B TOM CJiytiae, Kor,na 

(8) 

;~ = o,, ( Vm.)
7 

(9) 

oTKy.n;a rroJiytiaeTCR Vn. ( e, { J>c.}) = Vn ( {.Pel J, ( 'rT n) EcJIH 

'21
11 

([.Pel) AJIR mi6oro n o6Jia,n;aeT HerrpephlBHhlMH BTOphlMH rrpoHsBo.n;
HhlMH, TO H3 (8) MOXHO BblBeCTH paBeHCTBO 

"JVn , 
o._fm 

= 92/ni. ( V n, m.J · 
oJ'n , 

(IO) 

CJie,nyom:ttn BaXHhlH MOMeHT paCCMOTpeHHH KJiaCTepH3YDmeRCH MaTepnH 
3aKJIIJtiaeTCR B TOM, tITO B peaJibHOCTll HeB03MOXHO rrpOH3BOJ!bHhlM o6pa30M 

qJHKCHPOBaTb 4HCJia KJiacTepoB B CMecn. CHCTeMa Bbl6:ttpaeT KOHUeHTpaUHH 
CBOHX KOMITOHeHT caMOCTORTeJibHO, CTpeMRCb K COCTOHHHIJ.YCTOiltIHBOro re

Tepo¢a3Horo paBHOBeCHR. B HaH0OJiee pacrrpocTpaHeHHOM cJiytiae, Kor,na 
B03MOZHa ~HKCaUHH ITOJIHOI ITJIOTHOCTH "3JieMeHTapHhlX" tiaCTHU 

JJ = z 12._p,, (II) 
n. 

YCJIOBllR reTepoqiasHoro paBHOBeCHH orrpe,n;eJIRDTCH COOTHOllieHHeM 

4-n 1/ J (Vn.), (12) 

r,n;e /ri - 3TO XHMHtieCKHll ITOTeHUHaJI fl -tiaCTHtIHhlX KOHqmrypau:ttn. 
CymecTBylJT H ,npyrHe BapttaHThl 3THX ycJIOBHn. Hanpm1ep B S'21(~} ll .S21{.i') 
6eCKBapKOBllX TeopHRX ITOMHMO (12) Heo6XO,ll,llMO e1ue paBeHCTBo_,,M=O • 3 
3TOM cnyqae qJHKCaUHH ITOJIHOn rJIKlOHHon ITJIOTH0CTM He OTBe4aeT peaJihHOCTH, 
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TaK KaK H3 BaKyyMa Moryr pol!C.n:aThCS! .n:onOJIHHTeJibHhle rJIKlOHhl. TaKHM o_Cl
pa30M, JJ:JIS! onpe.n:eJieHHS! repMOJJ:HHaMHqecKHX xapaKrepHCTHK peaJibHOll 

KJiacrepH3YKll!1ellcsi MarepHH HeoClXOJJ:HMO HCilOJ!b30BaTb YCJIOBHR rerepo¢a3-

Horo paBHOBeCHR. B qacTH OCTH, Kor.n:a y.n:oClHhIMH repMOJJ:HHaMnqeCKHMH nepe-

MeHHHMH SiBJISHJTCS! 0 11 J> , BHqncJieHHS! npoBOJJ:S!TCS! no cne.n:ynmen 

cxeMe. PemaeTCS! CHCTeMa ypaBHeHHll (II), (le) npH yqere paBeHCTBa 

ti= 
fn. + OO k:J.dk . 

J.J{~ f ( £11_(/C) + Vn -;JI~} Ip n 
0 f!J(p {J / - ~ 

(IJ) 

r.n:e fn. - qHCJIO KBBHTOBHX COCTORHHli /l -qacrHqHoli KOHqrnrypau1rn; 

e11 (KJ= '<1/.2/1111 HJIH e,.,{1CJ=y1<.21-/'YI: ' ; cnaraeMoe ~h B 

3HaMeHaTeJie no.n:HHTerpaJihHOro Bhlpal!C8HHS! oClyCJIOBJI8HO craTHCTHKOli KJiaC-
repoB: ~ -=i I eCJIH. 11 3Jl8M8HTapm,ie" qacTHl\hl S!BJIRKJTCR Clo30HaMHj 

~ =-i B oClpaTHOM CJiyqae. 3aTeM, c IlOMOll1h!O noJiyqeHHOro Haelopa 
KJiacrepHHX IlJIOTHOCTell { .fc] =J}.(0,J)., .... , .£i {0,JJ), . -.. 
Haxo,n:RTCS! .n:pyrHe repMOJJ:HHaMHqeCKHe BeJIHqHHhl CHCTeMhl, HanpHMep, Ha-

Clop KJiacrepHHX KOHl\8HTpal\Hll {We} 1 r.n:e 

w.: = fl.J>11. 
It - -J' (14) 

]JIR Toro, qroelhl yCle.n:HThCR B npaBHJ!hHOCTH c¢opMyJIHpOBaHHhIX B, 

HaqaJie BTOpon rJiaBH .ll:HCCepTal\HH npHHl\HilOB onHcamrn KJiacrepH3YKl!ll8liCR 

MarepHH, B nyHKTaX 2.3-2.8 HCCJie.n:yeTCS! KJiacrepH38.l\HS! B OClHqHHX CHC

TeMax, r.n:e B03Mo:ima ¢HKCal\HR noJIHoro qucna "3JieMeHrapHHX" qacTHl\, a 

3HeprHH B3aHMO.n:ellCTBHR KJiaCTepoB co cpe.n:on RBJIS!KJTCS! BCKlJJ:Y JJ:HqJqJepeH-

1\HpyeMhIMH ¢YHK1\l1RMH IlJIOTHOCTeH KJiacrepoB. B nyHKTe 2.3 noKa3HBaerca, 

qTQ B no.n:oClHHX CHCTeMaX KaK np11 BHCOKHX T8Mneparypax, TaK H npH Ma

JIHX 3HaqeH1rnx noJIHOH IIJIOTHOCTH "3JI8M8HTapHHX" qacTHl\ JJ:OMHHHPYDT He

CBSI3aHHHe 11 3JI8M8H TapH!,18" qacTHl\H. B IIYHKT8 2. 4 OTMeqaeTCS!, qTQ OTB8T 

Ha Borrpoc oel ocymecTBJieH1!rn KJiacTepusa1111H np11 0-- 0 HJIH J'- oo 
B caMOM oClmeM CJiyqae, Kor.n:a BalltHyKl pOJih Hrpa!OT KaK B3aHMO,D;eliCTBHR 

KJiacrepoB, TaK H KBaHTOBOCTh qaCTHl\, TpeClyeT pemeHHR CHCT8MH ypaB

H8HHll (II)-(13). Ho IIOCKOJ!hKY HMeeTCH MHQl!C8CTBO rrpHMepoB, B KOTOpHX 

KJiaCT8PH38.l\HR IIpOHCXO,ll;HT npH 0 > 01( , r,n:e 0&{ - TeMIIepaTypa BH

p0l[JJ:8HHR, TO npe;i:naraeTCH CHaqana orpaHHqHThCH paCCMOTpeHH8M CHCT8MH 
H3 KJiaCc11qecKHX K.llaCTepoB, a 38T8M Ha HeCKOJ!bKHX rrpHMepax rrpo;i:eMOHCT

pHpOBaTh B03MOlltHOe BJIHHHHe KBaHTOBOCTH qacTHl\ Ha KJiaCTepH3al\HKl. B 
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3TOM llCe rraparpa1Pe ¢opMyJI11pyi0TCR BallCHHe He0Clxo.n:1rnoe H .n:ocTaToqHoe 
YCJIOBHH KJiaCTep113al\HH B CHCTeMe 113 KJiaCCHqecKHX qaCTHl\. B nyHKTaX 
2.5-2.7 HCCJie;i:yKJTCR pa3JIH4Hhl8 Bap11aHThl OIIHCaHHR B3aHMOJJ:eliCTBHH KJiac

repoB H3 "3JieMeHrapm,rx" qacrvru, noT8Hl\HaJI B3aHMO.n:ellCTBHR KOTOPHX 
'P,, ('l} coqeraeT rrpHTRlKeHHe Ha ClOJihIIIHX paCCTORHHHX C OTTaJIKHBaHHeM 

Ha MaJIHX, rrp11qeM 

fun <J?{{'r.} =0. (15) 
t-;:,a 

B IIYHKTe 2.5 noKa3HBa8TCR, qTo B 3TOM cnyqae KOppeKTHa anrrpOKCHMal\HH 

<J:.m (z) = ll m <J;, {'l), (16) 

r.n:e 9:im ('t) . - IIOTeHUHaJI B38HMO;i:ellCTBHH ll - l1 /17. -qacrnqHHX 

KOH~HrypauHll. YcTaHaBJIHBaeTcH, qTo B CMeCH KJiacc11qecKHX KJIBCTepoB, 

JJ:JIR KOT?PHX BepHo COOTHOill8HHe (16), H npH BhICOKJiX TeMrrepaTypax, H 

npJi MaJlhIX IlJIOTH OCT RX OCH OBHaH ponb IIpJiH8JJ:JI8l!(J{T HeCBH38HHhIM 11 3JieMeH

TapHhIM II qaCTHl\aM. CooTBeTCTBeHHO, KaK IIPJi HH3KJiX TeMrrepaTypax, TaK H 

npH Clonhrn11x IIJIOTHOCTHX ;i:oMHHHPYKl111HMH HBJIHJOTCR Ha11CloJihm11e KOH¢Hrypal\HJi 

paccMaTpHBaeMoro Haelopa KJiaCTepoB. ne~oucTp11pyeTcsi, qro rrpJi yqere 

KoppeJIRl\Jili qaCTHl\ IIPOHCXO.D:Rl!1aH B ;i:aHHOH CHCTeMe KJiacrepH38.l\HS! MOl!C8T 

conpoBOl!C;i:aThCH paCCJI08HJieM. BHRCH8HO, qTQ CM8Ch KJiaCTepoB, ,ll;JIH no
TeHl\Ji8JIOB B3aHMO;i:ellCTBHR KOTOPhIX crrpaB8JJ:JIJiBO paBeHCTBO (I6), xopomo 

Mo;i:eJIJipyer CM8Cb napa c KaIIJIHMH xrn:.n:Kocrn. B rryHKTaX 2 .6-2. 7 paCCMaT
p1-rnaeTCS! OIIJiCaH11e B3aJiMO;i:ellCTBHH KJiaCTepoB B .n:yxe BaH-,1\ep-BaaJibca. 

OClCJl!C,D;aeTCS! KBa3JiCOrJiaCOBaHHOCTb MeTo.n:a JiCKJIKJqeHHOro oCl~eMa, no,l\qep

KHBaeTCH Bal!CHOCTb HCilOJ!b30BaHJiS! rrpaBJ{JI sarrpera IIPH JJ:HqJqJepeHl\HpOBaHHU 

TepMOJJ:JiHaMJiqecKoro rroreHUHaJia, a TaKl!Ce rrpe.n:naraeTcR Mo;i:11¢JiKal\JiH 3Toro 

MeTo.n:a, Il03BORRKll!1aR IIOJiyql{Tb TepMO.ll:JiHaMJiqecKn corJiaCoBaHHhlli IIOJJ:XO,l\. 

B IIYHKTe 2.8, nocJie,n:HeM B rJiaBe, IIPJiBe.n:eHH HeCKOJihKO rrpHMepoB BJIJ{S!
HJiR KBaHTOBOCTn qacTJil\ Ha rrpouecc KnacTepJi3al\JiJi. 

B Tpeuen rJiaBe JJ:CCJie,]\yKJTCH 3K30TJiqeCKHe KJiaCTepH3YKllIIJi8CH 

CJiCT8MH - J'V{~) H .t2l(J) rJIDOH-rJIJOClOJihHhle CMecrr. B IIYHKTax 3.I, 

3.2 C IlOMOll1hKl KBa3JiCOrJiaCOBaHHOro paCCMOTpeHJiR, yql{ThIB8Kllll8rO B38HMO

,l\ellcTBHe rJIJOClOJIOB .n:pyr C ;i:pyroM B .n:yxe BaH-,1\ep-BaaJihCa, noKa3hIBaeTCH 

pa3yMHOCTb arrnpOKCHM81\Jil{ 

u = 9-nc( ( o( ~.1) 'J ,r , ) 
(17) 

C AL .. 3otr-i ;1/ 
r,l\e - H8KOTopaH KOHCTaHTa pa3M8pHOCTH /'/JU/ , UJl 
oCl03HaqaeT 3HeprHD B38HMO,n:eliCTBHH H8CBH3aHHHX rJIDOHOB co cpe.n:on. 

]aJiee, B §§J.J-J.5, Ha OCHOB8 COOTHOill8HHH (17) H H3JIOl!C8HHHX BO BTO~ 

pan rJiaBe npHHl\HilOB HCCJie;i:oBaHHH KJia~repH3YKll!1elicsi MaTCPHH-CTpOHTCH 
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TepMOAHHa.MH48CKH COrJlaCOBaHHHn TIOAXOA. TipH 3TOM, B3aHMOAencTBHe 

fJID60JIOB Apyr C APYfOM OTIHCHBaeTCR C TIOMO!llbID 3qiqJeKTHBHHX TIOTeHUHaJloB, 

CBR3aHHHX COOTHOllleHHeM 

~~mi {tz} = nm m ('t). r:i.:z. L( 
(18) 

3AeCh ~- mi ('t) - no TIOTeHuHaJI B3al1MOAellCTBHR /2 -rmooHHoro 

rnD6ona cdpTa j c /ti -rmooHHHM KJiacTepoM copTa l ; C/J:/'t) 
TIOTeHUHaJI B3aHMOAeilCTBHR ABYXrmOOHHHX I'JIID60JIOB B OCHOBHHX COCTORHHRX. 

B § 3.6 AeMOHCTp11pyeTCR npeKpaCHOe cornac11e pemeT04HHX npeACKa3aH11n C 

pesyJlbTaTaMH nocTpoeHHoro TIOAXOAa, HMeIDmero TPH CB060AHHX napaMeTpa 

C , o( 11 ~.2 {o) = f ~.i ('t.) d ~ • 0Ka3H~ eTCR, 4TO 3TH napaMeT-

pH onpeAeJIRIDT HeKoTopyID BeJIH4HHY [Cf?. (o<,C) - ~.1 {o) j , , 3Ha46HHe 

KOTopon 3aAaeT POA cpa30BOro nepeXOAa A8~0HqJcl.llHM8HTa B rJIIDOH-rJIID60Jib-

HOll CMeCH, B qacTHOCTH, npH [9?: (o1,CJ - 't;;,1 (o}] ~· 0 AeKOHqJanHM8HT 

npeACTaBJIReT codon KpoCCOBep. IlpH [9?. (cl,C} - C/J:1.(01_] = 0 E, CHCTeMe 

npoHCXOAHT cpa30BHn nepeXOA BTOporo poAa B KJlaCCH<pHKaUHH 3peHcpecTa. 

HaKOH8l\, npH ['l;(of,C) -9J.:1{0J] < 0 B CMeCH oqymecTBJlR_ilTCR cpaso-

BHn nepexoA n epBoro poAa, Tip114eM, eCJIH I ['Pc_ ( .i,C)- '11.2 (0 )] I ~.2 Co) I « i 
TO nepeXOA RBJlReTCR CJia6HM B TOM CJ.'.HCJie, 4TO . Af../c.se,(e,4,:J «1. 
rAe AE - 3TO o6~eMHaR TIJlOTHOCTh CKpHTon TenJIOTH nepeXOAa, 

CsB - o6~eMHaR TIJIOTHOCTb 3HeprHH HAeaJlhHoro fJlIDOHHOro rasa, 

0.w; - 3TO TeMnepaTypa AeKOHcpanHMeHTa. COOTBeTCTBeHHO, npH 

I ['Pc (.(,C)- ~.z(oJ] / ~~ (oJ j,.., .i npo11cxoAHT CHJlhHHn nepexoA 

nepBoro poAa, MR KoToporo .6.E/E5s(6diu)~.i • 3aMeTHM, 4T0°BHA 

cpyHKUHH C/;_(~,C) 3aBHCHT OT COpTa fJIIDOH-rJlID60JihHOn CMeCH, nna 

HJlJIIDCTpaUHH Ha pr1c.l npeACTaBJl0HH pesyJihTaTH cpaBH0HHR perneT04HHX 

AaHHHX AJlR E./c SB H PIP.sB , rAe e - 06MMHaR ITJIOTHOCTb 

3Hepr1111 c11cTeMH, p H Pss - AaBJieHHR rnIDoH-rmo6oJibHon cMec11 H 

HAeaJihHOro ra3a rJIIDOHOB, H pesyJihTaTOB IlP8AJiaraeMoro CTaTHCTH4eCKoro 

ITOAXOAa K OTIHCaHHID AeKOHqiallHM6HTa B S2/(.2) cnyqae. IlpH 3TOM, AJlR 

napaMeTpoa o< ·, C 11 ~,2 {o) cnpaBeAJIHBH paaeHCTBa o( =0,62, 

~/OJ = 5·10- 3 M3B-2 n '. C1./(3
a(+J} = 175 M3B, a AJIR TeMnepaTy-

pH A8KOHcpallHMeHTa nonyqaeTCR 0du; ~ 210 M3B. Ha pr1c.2 MOlKHO yBH

AeTb, KaK BeAeT c e6R B 3aBHCHMOCTH OT T eMnepaTypH KOHU6HTpaUHR He

CBR3aHHHX fJIIDOHOB B S'l,{(~) fJIIDOH-rJIID60JihHOn CMeCH, OrMeTHM, 4TO 

eme AO qia30Boro nepexoAa B CHCTeMe HM68TCR 3a.M8THoe 4HCJlO HeCBR3aHHHX 

fJIIDOHOB. Eonee Toro, 3Ha 4HTeJlbHa npn e > 0,4c H KOHU8HTpaUliR 

fJIID60JIOB, Ho poJih fJIID60Jl0B IIpH 0 ~ 0d.ec, 3aMeTHa B AOCTaT04HO 60Jlh-

IlIOM AHaITa30He TeMnepaTyp - \wf ~ 0 1 9 AJIR 0&Uc < 0 < Z 0dec 
qTO lKe KacaeTCR I'JlIDOHHon ITJia3MH, TO ee KOHUeHTpaUHR CTRHOBHTCR 
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1rnqe3a10llle MaJiolil npl1 e < ed.« - 4 e ' .A 0/edoc ~ O,I. B CJiyqae 
SV(J} CMecu Haunyqruee cornac11e perneroqHoro u rrpeAnaraeMoro B AHC-

cepran11u IIOAXOAOB HMeercR B TOM cnyqae, KOrAa o< ~ 0,62, 
C i./(.3r1.+.J.} ~ 225 M3B, ~..z{oJ ~ 2 ro-3 M3B-2 ( 0dtc ~ 225 M3B). 

ITpM 3TOM, B fJIIOOH-fJIIOdOJihHOlil CMeCM OCyllleCTBJIReTClI cnadhllil rrepeXOA nep

Boro po.n;a: AE./E.s8 (0,J,.,.,) ~ 0.23. 

lL::@'!.Beprill!._!:filBe Ancceprauu11 uccJieAyercR AeKoHqiaiiHMeHT B S'Z/(3) 

CMCTeMe CU , d Ir! S KBapKaMH, OOJiaAalOlllMMU ¢113uqecK!r!MU MaccaMU. 

AHaJioruqHo deCKBapKOBOMY cnyqa10 paccMorpeHMe rrpOBOA!r!TCH Ir! C IIOMOlllhlO 

KBa3!r!COfJiacoBaHHOro, Y4l1TblBaJOlllero B3aUMOAelilCTBMe aApOHOB no BaH-Aep

BaaJihCY, M8TOAa Ir! B paMKaX repMOAUHaMuqecKM corJiacoBaHHoro no.n;XOAa, 

KBa3UCOfJiaCOBaHH08 onMCaHMe (cM. §4.2) noKa3hlBaer KoppeKTHQCTh anrrpoK-

CUMaU!r!lr! 

vi= i~ = »~
1 

(19) 

fA8 14 U vet - 3H8pfU!r! B3aUMOA8lilCTB!r!H HeCBH3aHHblX fJIRJOHOB l1 

HeCBH3aHHhlX KBapKOB copra a ( a =(,11~ • , J co cpeAOlil, HanOMHMM, 4TO 
qepe3 JJ o603HaqaeTCR nOJIHaH nJIOTHOCTh "3JieM8HTapHl:lX" qaCTMU, B 

AaHHOM cnyqae - noJIHaR nJIOTHOCTh KBapKdB 11 fJIDOHOB, TaK KaK .f?/(3) 
fJIIOOH-fJIIOdOJibHaR CM8Cb /IBJIReTCR qacTHhlM cnyqaeM S2t(J) C!r!CTeMhl C 

KBapKaMM (KOfAa nJIOTHOCTh KBapKOB paBHa HYJIJO), TO AJIH KoppeKTHOCT!r! 
MOAeJI!r! CJie.n;yer B qiopMyJie (19) noJIOll!'.MTh o< ~ 0,62, C 1./(.Jo('f-.i} ':::I 

~ 225 M3B. B § 4.3 c noMOlllhlO COOTHOill8Hlr!lI (19) u onucaHHhlX BO BTopolil 

rJiaBe npum:~UIIOB paCCMOTpeH!r!R KJiaCTep!r!3YIOlll8lilCH MaTepM!r! CTpO!r!TCH T,epMO

,ll;!r!HaMMqecKM corJiaCOBaHHhllil ITOAXOA K !r!CCJI8AOBaH!r!IO A8KOH¢alilHMeHTa B 

KBapK-aApOHHOH Marep!r!M, !r!CITOJ!h3Yl0lll!r!H CJieAYIOlll88 COOTHOill8Hlr!e AJIR noreH

UMaJIOB B3a!r!MOAelilCTB!r!R KBapKOBhlX KJiaCTepoB 

-~~ mi ('l} = 
n.m. 
9 

Cfsa ('l.)_ (20) 

B (20) qepe3 ~~mi<~} o603HaqeH 3cpqleKT!r!BHbllil noTeHU!r!aJI B3alr!MO-

.n;eitcTBl1H n -KBapKOBOfO KJiacrepa copra / C m -KBapKOBOlil 

KOHqmrypauuelil c opTa i ; 9]3 ('t) - STO noTeHU!r!aJI HYKJIOH-HYKJIQHHOfO 

B3alr!MOAelilCTBMR. PaCCMOTP8Hl18 AeKOHqialilHM8HTa B S2/(J} C!r!CTeMe C 
¢u3uqecKuMu KBapKaMu npu ¾ ==D B paM~ax repMOAHHaMM4ecKu corJia-

coaaHHolil MO,ll;8JI!r!, He HMeDlllelil CBOdOAHhlX napaMerpoB, AaeT pe3yJihTaThl, 
npeKpacHo corJiacyJOlllMeCH c pernero4HW!r! npeACKa3aH!r!HMH, nnR TeMnepaTyp1,1 

.n;eKoHipalilHMeHTa, KOTOphllil HBJIReTCR KpOCCOBepoM, ITOJiyqaeTCR 0dtc ~ 
~150 U3B. PellleT04HaR oneHKa TeMnepaTYPhl HenpepblBHOfO nepeXoAa B peaJib-

H olil l<X.U rrpH 17£, = 0 COCTaBJIHeT ~ 140 1'13B ( CM. If, H, Christ, Columbia 

12 

Univ. preprint CU-TP-544, 1991). B § 4.4 c noMOlllhlO KBa3HCOfJiacoBaH
Horo BapHaHTa IIOAXO.n;a HCCJieAyeTCH KBapK-a.n;poHHaH MaTepMR npM Hl13KHX 
TeMneparypax ll KOHeqHl,IX dap!r!OHHblX IIJIOTHOCT/IX, 

B 3aKJII04eHHl1 ,ll;HCcepranMH cqiopMyJIHpoBaHhl OCHOBHble pe3yJihTaTbl, 

nony4eHHhle B paoore. 

OCTiOBHHE~PE~lJTh1A1~ 

1. Hail.n;eHhl YCJIOB!r!H repMO,ll;MHaMH4eCKOlil KoppeKTHOCTM 3qJqJeKT!r!BHOfO 

raMHJlhTOHUaHa, 3aBUCHlllero OT rep.MOA!r!HaMMqecKMX nepeMeHHhlX. IloJiy4eHhl 
ypaBHeHuH, npe.n;craBJIHIOlllUe 3TH JCJIOBUH B CJiyqae 3cpql8KT!r!BHoro KJiaCTep

Horo raMHJihTOHMaHa, sa.n;aHHoro B npudJIMll!'.eHHM cpe.n;Hero nonn. 

~- lICCJie.n;oBaHhl ocoOeHHOCTM KJiacrepu3aUMH B qacTO BCTpeqallllllMXCH 

Cl1CT8Max, aHaJIOfM4HhIX CM8Clf rrapa C KanJIHMH ll!'.H,ll;KOCT!r!. CqiopMYJIMpoBaHhl 

Heo6XO,ll;HM08 l1 AOCTaroqHoe ycJIOBMH KJiacrepu3aU!r!l1 B ITOA06HblX CMCTeMax. 

IToKa3aHo, 4TO eCJIM noreHuHaJI B3aMMO.n;elilCTBMH KJiaCTepoB YAOBJl8TBOpHeT 

paBeHCTBY (16), TO KJiaCTepM3a.l.ll1H npM noBhlill8Hlr!H IIJIOTHOCT!r! HBJIH8TC/I 

nepeXOAOM TMIIa ra3-ll!'.HAKOCTb, KaqecTBeHHO onHCaH npouecc KOHA8HCaUMl1 

rrapa, corrpoBOll!'.AalOlllHlilCR 3apOlKA8Hl18M Ir! noc'reneHHhlM yKpynHeHH8M KaneJib 
ll!'.M,ll;KOCT!r!, 

3. CKOHCTPYHPOBaHHbllil MeTO,ll; onucaH!r!H KJiacrepM3YIOlllelilcR Marep111r, 

OCHOBaHHhllil Ha l1CffOJ!b30BaH!r!H 3qJqJ8KTMBHOfO KJiacrepHoro raMHJihTOHMaHa, 

rrpHMeHeH K OITHCaH!r!IO A8KOHqialilHMeHTa B TaK!r!X CMCTeMax, KaK fJIIOOH-fJIIO

OoJibHaH l1 KBapK-a.n;poHHaH Marep!r!M. B pe3yJihTaTe nocrpoeH CTaTMCTl148CKMlil 

no.n;XOA K paCCMOTpeHMIO A8KOHqialilHMeHTa, noSBOJ!lIIOllllr!lil C IIOMOlllhlO OAHMX 
If rex ll!'.8 rrpHHilHITOB on11caTb He TO Jib KO 6eCKBapKOBhl8 J'V {al} l1 .f21(.J) 
rJIDOHHhle c11creMhl, HO 11 Sll(.J} cucreMy c ti , d , .S KBapKaMl1, 

o6Jia.n;aDllll1Ml1 ¢11311qecKHMH MaccaMH. ITpe.n;cKasaH11R npeAJiaraeMoro noAXOAa 

npeKpaCHO corJiacylOTCH C .n;aHHhlMl1 perneT04HOf0 MOA8Jil1pOBaHMR. ITpl1 3TOM, 

A8KOHqialilHMeHT HBJIH8TCH qiaSOBblM nepeXOAOM HS COCTOHH!r!/I C npe!r!MYllleCT
B8HHolil poJihJO aApoHoB B cocroHHue c .n;eMuH11poaaHtteM nna3Mhl KX.U. 3Ha

q11reJihHoe B3a!r!MonpOHHKHOB8HHe ¢a3 HadJIIO,ll;aercR KaK Bb1W8 T04Kl1 nepe

XOAa, TaK l1 Hlr!ll!'.e. 
4. ITOKa3aHo, 4TO npM 0=0 H8CBH3aHHHe KBapKH ITO/IBJI/IDTCH B 

cttcreMe np11 f2e ~ 1 ,4 + 2 ,1 17.o8 , 12c8 = J • 10
6
/1.wd ~ O,fil" Im 

3ro cymecTB8HHO OTJIH4aeTC/I OT pesyJihTaTOB TpaAHilHOHHblX CTaTHCTH
qecKHX MOAeJielil .n;eKOHqialilHM8HTa, KOTOpHe roBOPRT O noRBJl8Hl11r! KBapKOBOli 

nJia3Mbl rrpu ~ ~ {01Z4B.. 0AHaKo, KOHil8HTpailHR KBapKoBott IIJiaSMhl Wi, 
B03:[aCTaeT C yBenttqeH!r!eM 6apl10HHOli IIJIOTHOCTH ~9BOJlbHO MeAneHHO. Ilp!r! 
Ile = 414,13 HaXOAHM ~ :::: 0,1. , npH ~ =IO1q,8 HMeeM ~ z O):l. 

5. BHHCHeHo, qro B dap!r!OHHO-HacHmeHHOlil CHCTeMe MOEeT 6HTb 

BeChMa 3Ha 4HTeJibHOlil ponh AH6apH011_0B, HJIM mec.THKBaPKOBHX KllllCTenoB. 
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BHrra~aH B 6o3e-3nHrnTenHoBCKHn KOH~8HCaT, OHH crroco6HH rrperrHTCTBOBaTb 
ITOHBJI8HHIO B CHCT8Me 6oJiee KpyrrHHX MYJihTH6apHOHOB. OueHKH MaCCH oc
HOBHOro COCTOHHHH rneCTHKBapKa, nonyqeHHHe H3 yCJIOBHH ~JIH lli8CTHKBapKo-

BOn KOHU8HTpaUHH ~ = 0,18 rrpH 0-=0 '118 =floa' /116 = 19441h33 
(B rrpH6JIHJP:8HHH XapTpH), ;}lb~ 1908 t 8 M3B (B rrpH6nt-i:,teHHH XapTpH..r±'OKa) 
xoporno cornacyIOTCH C 3KCrrepmieHTaJihHHM' pe3yJihTaTOM 116 = 1936 J.,13B 

(D.A.TpoHH H ~p., R~, 1991, T.54, c.1301). 

6. IIonyqeHH orpruimeHHH CHH3Y ~JIH Te1mepaTyp ~eKowpanHMBHTa B 
6eCKBapKOBon .f'Zl(J) TeopHH 

0d«: .p 205 M3B 

H B S2/(J) TeopHH c U , d H .S KBap1mMH qm3H4eCKHX Mace 

0cu.c p 130 M3B. 
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