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1. BBEAEHHE 

1. <l>aaosb1171 nepexoA e FIAepHOM se11.1ecTse c o6paaosaH~t~eM rr -

KOH.QeHCSTa/1,2,3/ He06XOAltiMO paCCMSTpi<1B8Tb np1-1 OTI11t14Hb1X OT Hy-

Ilrl TeMnepaTypax, TSK KSK HC06XOA1t1Mble Aflrl TSKOrO nepeXOAS yn

IlOTHeHitlrl, nony4aeMble B CTOilKHOBeHitiRX TRmeilbiX FIAep, Heltl36emHO 

COflpOBOmAa~TCR CltiilbHbiM pa3orpeBOM ynilOTH€HHOrO Be~eCTBS. it

KOHACHCSLIItlR np111 TIO paHee paccMaTpHsanacb s pa6oTax /4~-7.1. 

C POCTOM flJlOTHOCTH p, nO Mepe nplo16JlVI>t<€Hlo1R ee K KpHTJ.14€CKOMY 

3Ha4eHitiiO ,p .. * Pc (T), npo~t~cxo'i\,VIT CM.A r4eHitle nHOHHO~ cTeneHH cso-

6oAbl· Kat< 6blno noKa3aHo a 1
, 3TO np~t~BOAitiT K TOMY, 4TO s6n~t~-

31o1 KpltiTio1l.I€CKOi71 T04KH B03HitiKSIOT CltiilbHbl€ $Il!OKTYSL\Itlltl flVIOHHOrO 

nonA. Hx y4eT cor nacHo /8/ ~t~rpaeT pewato14YIO ponb np~t~ H3y4eHt.1H 

rr -KOHAeHcaTHoro nepeXOAa. B 181 
HCCJleAOBaHbl rennosble ¢nJOKTya

~Y!H m10HHOrO nOfl.A a6Jli.-1SH KpJIITHI.leCKOi/i TO'-lKI-1 H noJly4eHbl ypaBHe

HHR, onpeAeru=uott~He rr-KOHAeHcaTHbllli nepeXOA ~t~CXOA.A 1-13 rpe6oea

HH.A MHHHMyMa TepM0AHHaMH4eCKOrO nOTeH~HaJla npH OTJlH4HOM OT 

HYfl.A KOHAeHcarHoM none. B AaHHolli pa6ore M~ y6eAHMc.A, Hcnonb-

3Yfl nOJ1y4eHHble a /8/ ¢0PMYI1b1, l.lTO a 3aBHCI-1MOCTM OT BI-1Aa B3aHMQ

Ae!liCTBio1.A nlo10HOB a .AAepHolli cpeAe B03MO>KeH ¢aaoabli'l nepexoA I 

MJlM II poAa. PaccMorpHM B03Ht.1KaJO~JO npH 3TOM ¢H3H4eCKyJO Kap

THHY, O~eHHM KPHTHI.leCKyiO nnoTHOCTb H aMnJlHTYAY KOHAeHCSTHOrO 

non.A. B 3aKnJ04eHHe o6cyAHM pe3yJlbTaT~ H ¢M3H4eCKHe cneACTBH.A 

V13 Hlo1X • .llaHHa.A pa6ora. fiBJl.AeTC.A HenocpeACTBeHHbiM npOAOil>+<eHH

eM/81. CC.biila.ACb 8 TeKCTe Ha ¢OPMYJlbl 143/8/, Mbl nepeA HOMepOM ¢op

Myilbl CTaBJ.1M lti-1¢PY 8 H T04Ky. HanpHMep, CCbi11Ka Ha ¢OPMYJ1Y 1201 
1-13/S/ Bblril.AAHT TaK: 18.201, H T. n. 

II. <I>A30Bbln nEPEXOil I! POIV\ 

1 • ¢as cable nepexoAbl Mbl paccMaTp~t~aaeM, J.1Cnonb3Yfl ycnoeH.A 

I 17 I, 120/ pa6orbl 181• npe>KAe acero Heo6XOAHMo nony4HTb AJlfl Kam

AOro paCCMaTplo1aaeMoro CJ1y4a.A .ABHbiH BHA yCilOBH.A /8.17a/. 

8 /8.19/ 4aCTOTy w COAep>KHT IlHWb nepsbllli 4JleH, KOTOpbllli 

- -a 
OT a He 3SBHCHT, KaK H £

1111 
/8.2/, BXOARIJ.IHIIi 8 £ 1111 /8. 2a/, 

/8.26/. npH Bbi4HCileHJIIH cpeAHero B /8. l]a/ nO.RBHTCR BBeAeHHafl 

BbiWe BeilH4vtHa n. a TaKme <(;j;a'f> H <(¢
4

a)2 (¢ a) 2>,. nycTb none 

;ta(;) Bb16paHo 3Aecb raK, 4TO <(Ja)2(¢-+af>= a4, npvtMepoM TaKoro 

¢ "\i') MO)I(eT cny)I(I1T b I 8. !86/. 
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-a 
npa-1MeM 8 3TOM pa3Aene AilA f.1m Bblpa}l(eHYie /8.2a/. TorAa 

yCJ10B\<1e /8. 17al np1<1o6peTaeT B1<1A 

B!l/ Ba=w~(p.T)a.(p,T)+:o!(p,T,ae)A ae(P, T) + a~ ( p. T) A= 0 . 111 

Tpl-lBManbHOe peweHllie ae = 0 cooTBeTCTsyeT -$aae, r,Qe KOH.QeHcaTa 
HeT. M~ Onpe,qenHM yC110BHR, npH KOTOp~X /1/ COSMeCTHO C ypas
HeH-J.1eM ,QJ1R j{ 1113 paa,qena III/8/ HMeeT HeTpl-tBYISJ1bHble peweHI-1R, 
J..1 Hai1,QeM ae(p~T), )le(p,T,ae), w:(p1T.ae) 11 T.,q. B HSWYIX npH-
6nHmeHYIRX 1-13 /8.3a/ nony4aeM 

u• =A a2
, 

TaK 4TO B ypaBHeH1<1RX 18.101, 18.121 
- 2 .... 2 112 w=(w

0
(p.T)+4J\(p,T,a)+a A) . 

l1al 

1161 

nycTb s~nonHeHbl ycnOSHR, npYI KOTOPblX npYIMeHHMO /8.10/~ Tor,qa, 
1<1CKn~4aR ll 1<13 /8.10/, /16/, /!/, nony4aeM 

/2/ 
2 

ko ' Y 
a. ,I 0 
"3 

, w5 , Pc ('I') omtCSHbl a /8.1/. HeTPHBHallbHble peweHHR 
ecTb AnR p:«:P0 (T)=pc(T)+Apc(T) , Apc(T) onpeAenReTCR 

Y41-1TbiBaR 3Ha4eHHR k~ , K '. , c t-13 /8. 1 I, 
cm1wKoM 6onbwl-1x 6.pc~ 1., Op=P-Pc<T)::::. 1 
HOCTb~ MO}I(HQ nepenYICSTb B BYI,Qe 

131 

BblpameHHe /2/ AflR He 
, T:; 1, c xopoweH T04-

2 2 -1.2 - 2 ·2. 4 2 Aa.(p,T)~op c(3kc+KAp 0(T))3 k0 (pc(T),T)+K c!'.p c(T)3 ~k· (P'c(T),T)Op.,cop. 

/2a/ 
H3 /8.10/,/16/ ,(1) paBHOBeCH~e ll.(p,T,a.), w;( p.T.a. ). co-· 
OTBeTCTBYJOIQHe npH T ,p~ P·c:CT) pasHosecHOMy a (p,T), paaHbl 

, -2 2 . 2/3 All (p,T)=w (p.T)= (k
0

(p,T)A T /2rrb) e e • /4/ 

BcnoMHHaR ycnOBHR, npH KOTopblX cnpaeeAfiVIBO /8. 1 0/, 3aKniO~..taeM, 
4TO /2/, /31, /4/ np~MeH"M~, ecn1<1 

/3a/ 

npltl MaJlbiX T ~ 0 3TO YCJ10BJ.1e He BblnO!lHeHO' Y1 A!lR o~eHOK a e ' 
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PHcolo 3aBHCHMOCTb oOycnoBnea

Horo ITHOHHhmM ~KTyaQH~MH H3-

MeHeHH~ KPHTH~eCKOH llnOTHOCTH 

!J.pc (T) H BeJIH'IHHhl c:; 2c('r) 
OT T gn~ nepexoAa II poAao 

KpHBb~e a , b , c nonyqeHDI npH 

A~o.l , A~ o,s , A- 1. IIITpn-
XOBa~ 

;;;2 = T 
c 

KpHBaH COOTBeTCTBYeT 

NU 
l3 

"' II 

~ 
q 

3 

2 

I 

0 0,5 1 T 

I:J.pe' :n.e. w~ socnonbayeMCR npJ.II6m·nKeH~t~eM /8.12/0 TorAa J.ll3 

/8.12/, /16/~ /8.19/ HaXOAHM 

c!J.p 0 (T)~3(J3k~AT 2 /12v'y)215 , /51 

/Sa/ 

/6/ 

YpaaHeHHe An" n /8.12/ "· cneAOBaTenbHO, /5/, /6/ npHrOAH~, 
ecnJ.II 

/6a/ 

lhaK, AJ1R o~eHOK Ap c(T) , ae(P, T) , j{e ( p, T) npH He CilHWKOM 

Man~x T MOmHo nonbaosaTbCR ¢opMynaMH /2/, /3/, /4/, a AflR Ma-

n~x T ~ 0 - /5/, /6/ o Ha 3THX ¢0PMY!l O'-leBHAHO, 4TO B ASHHOM 

cny4ae a~ pacTeT aMecTe c Op, Ha'-l~t~HaR c HYilR. no3TOMY TaKoH 

nepexoA MOmHo HaasaTb ¢aaos~M nepeXOAOM II POAa. Ha p~t~c.1 

npeAcTasneHa aasJ.1CJ.1MOCTb I:J.pc(T), nony4eHHoro 1-13 ypa~R /3/ 

AilR He C111-1WKOM MaflbiX T, rAe BblnOilHeHo YC110BJ.1e /3a/ o lho6bl 3TO 

6bl!l0 0'-4eBI-1AHO, Mbl J.ll306pa3J.III1J.1 Ha TOM me pi-1CYHKe J.1 Be11J.14J.IIHY 

w;<Pc<T))~W~(T) /4/. ~3 pJ.~~c.f RCHO, 4TO AJ1R.paC\.4eTOB2 

c A=:O,l, A= 0,5 , A=l ycnosJ.~~e /3a/ npJ.II T .$ 1 BblnonHeHo:w c<<2rrT. 

npl-1 A> 1 AI1A TaKJ.IIX T YC110BJ.1e /3a/ He BblnOnHeHO, J.ll' cneAOBaTe!lb

Ho, B cny4ae 60ilbWJ.IIX A> 1 HaWH npJ.16Il!-1meHJ.1R He npJ.1MeHI-1Mblo nnfl 
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cosceM Manblx T <<0, 01 aas~ttcHMOCTb 6. p c (T) AaHa RBHO ¢>opMynoH /5/ np1-1 ycnOBI-11-1 /6a/. np1-1 T =0 KOHAeHcaTHOe none noRanReTCR 
npH TO~ >Ke p (T), 4TO 1-1 a cpe,Ae 6ea nHOHHbiX !PnJOKTYa41.1~. C c 
poe TOM T sem-t4!-1Ha 6.pc(T) pacTeT 6biCTPO, T .e. npl-1 A> 0 Ha-
11H4~tte B R,AePHO~ Cpe,Ae n~t~OHHbiX $Jl~KTY64H~ AenaeT ee B C11y4ae 
T .'.·0 ropa3,AO 6onee ycToj;j41t!BO~ K rr-KOHAeHcaTHOMY nepeXOAY· 

2. HaMeHeHHe 6. 0 (a e) :=0 (a e )-0 (0) TepMOAI-1HaMH4ecKoro noTeHu,~tta
na B paaHoeecHOM none no cpaeHeH~tt~ c cHcTeMo~ 6ea nonR, a= o. 
qrpeAeJ1ReTCR <!>OPMYJ10~ /8.20/ c •=a0 (p, T). B HaweM CJ1y4ae, AJ1R £" /8.2a/, ¢• /8.186/ 
"" 

a
6
(p, T) 2 2 4 .'h I'.!:J(a

0
)="'o(p,T)a

0
(p,T)/2+a

9
(p,T)A/4+3A { a.J<(p,T,a) da. 

.£lnR He C111-1WKOM MaJlbiX T 6. 0 (a ~ 
11Y1Tb, nonaraR 

2 l'.p (T)»cop =A a (p,T), c e 

0 
171 

!81 

4TO CTaHOBHTCR HecnpaSeAJ1Y1BblM npJ.1 T-.~o 0, T6K K6K npH 3TOM TaK
}I(e H ilp 0 (T) ~ 0. · EcJ1H T>>O,Ol.<13 /8.10/ MO}I(HO npeACTaBHTb, Y4H-
TblaaR M6.00CTb a 2A /8/, n (a 2 ) 8 81-1Ae p63JlOH<eHHR 

ll( p· .,T,a2 
)= ll

9 
(p,T,a!) +ll;(a 2- a ~(p, T)). /9/ 

Hs /8.10/, /4/ ll;(p,T)=(dll(p,T,a
2
)/da 2 )a=ae = -116. 

/9/ B /7/ H Y4HT~BaR /2/, /3/, /4/, noJ1y4aeM 
noACT6BJ1RR 

2 I'.!:J(a
0
)= -Aa

9
(p,T)/8. 

EcnH 04eHb M6J10 8 p,""" 0, TO /8/ MOH<eT 
H3 /6a/, TaK 4TO npHrOAH~ /8.12/, /5/, 
131. B 3TOM CJ1y4ae ll;= -3/14 " 

t.!:l <•.)= -Ail; (p .T) I 11, 

4TO M6110 0Tllltl4aeTCR OT /10/. 

/10/ 

1!.5 BblnonHRTbCR 1o1 AJlR T 
/6/, HO He /8.10/, /2/, 

/11/ 

3. np" T~ o. p>~.(T) 04eHKy HHTerpaJ1a B /7/ TaK}I(e YAaeTCR 
nposecT~t~ 6ea 41-1CneHHbiX pac4eTos, onHCbiBaR a 3TOM cny4ae nose-
AeHI-1e 1t(a2 ) so see~ o6nacn-t H3MeHeHHR 0~ a .5: ae(p ,T) 
HeCKOJlbKHM~ np~t~611HH<eHHbiMH $0PMY116Mitl. 

np1o1 a:::. ae H T ..... 0 AflR j{ J.1MeeM /6/ . .QnR a:; a 
1 

, onpeAenRe-
Moro YCJ10BJ.1eM 

2!.5 '!"!.5 2 2 A 2 <-w
0

(p,O)-a 1A, 
/12/ 
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rt(~ MomHo cornacHo 18.12/, llal npeACTaa~Tb a B~Ae paanome

HHR no T: 

113/ 

CaMa $opMy.na /8.12/ npHro.QHa ,Q.nfl a~ a2 
, onpe,Qen.ReMoro ycno

BHeM 

/14/ 

np~ T 4 0 /12/' /14/ COBMeCTHbl, ~ /13/ on~CbiBaeT ll (a2) np~ 

a2 < a< a 1 
• np1-1 ,QallbHeHweM YMeHbWeHHH a ~ a 3 

, onpeAenr~eMoro 

yc.noa~eM 

--· 2 2 ,\\{T/2" «-w
0

(p,D)-a
3
A, /15/ 

AJ1~ ll ~3 /8.10/, /1a/ nony4aeM pa3J10)I{eH~e no T: 

/16/ 

np~ T40 ~ p>pc(T) /15/ B~nOJ1H~eTC~ ~ B CJ1y4ae &4 0 ~ /6/ 

cnpaBeAJl~BO an.noTb ,QO &=0. COOTHOWeHHfl /12/-/16/, 04eB~,QHO, 

aHanor~4H~ /8.15-16/. 3aMe4a~, 4TO -1,f/2rr-~-12, a 2 ~ a 3 ,ll2 (a 2)~ 

~Jl 1 (ag), npeACTaB~M ~HTerpan B /14/ B B~Ae 

a2 a2-8. a2 
3 e 2 e 

0,5({ lll(a 2 )da2 + r ll2(a2)da + r ll(a2 )da 2 ), 117/ 

0 a2 a2-fl 
2 e 

rAe Mana.R aen~4~Ha 6.= c6.p (T)/ A-~ 0 npH T-+ 0. nocne,QHHH ~HTer

pan 3AeCb MOmHO nonaraTb An.R OL-'eHKH - )1e fl. Bbi4~Cllflfl VIHTerpailbl 

a I 17 I ~ no,QCTaan.Rfl a /7 I, nony4aeM npvt T-+ 0 ou.eHKY 

Ml (a.)~-Aa~(0)/16 >3T 312-1,5A· 1~815 , /18/ 

3,QeCb Mbl no,QcTaBHilvt AJl.R k~ , {3 , y ~x 3Ha'-!eHHR 18.1 I. 
3HaR Ml(p, T, ae ), HeTPYAHO no o6bi4HbiM cf)opMynaM nony4~Tb H3-

MeHeHHe 3HeprHH /'!iE ,3HTpOmU.-1 /'!iS, Ten.nOeMKOCTH l'!iC. · noae,QeH~e 

~S np~ T4 o HaxoA~M ~3 /18/: 

1/2 -115 0 6 
~S(p,T,a.)~-9T /2+2,4A T' /19/ 

KaK vt cneAyeT, 6.S<O H 6.8-•0 npVI T-+0 • ..a a 

HTaK, pac4eT, npo,QenaHHbl~ HaMvt c 2 1717 /8. 2a/, npvtBO,Q~T 

K TOMY, 4TO npltl p> ic(T) 18.17a/ HMeeT llVIWb OAHO peweHHe ae(p,T), 

COOTBeTCTBYIOtllee MHHHMYMY Ml(ae(p,T)) .50, T.e. yCTOi:i4HBOMY paa-
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HOBeC~~o Ha p~Co3 B~/ M~ ~J111~CTPHPOBaJ1H TaKy~ CHTya4H~ KpHBO~ /1/o KaK HerPYAHO y6e,QHTbCR, Ka4eCTBeHHO TaKO~ *e peaynbTaT MO*HO nony4HTb H AfiR PRAa ,qpyrvtx Ha6opoe Ai a /Bo2B/o 0AHaKO B03MO*H6 H HH6R KapTHHa, KaK M~ y6eAHMCR B cneAY~~eM paa,qeneo 

III. ~A30BM~ nEPEXO~ I PO~ 

lo ~R HCCJle,QOBaHHR Ka4eCTBeHHO HHOH no CpaeHeHH~ C npe~AYtqHM pas,qenoM B03MO>KHOCTH npose,QeM pac4eT c ~;" /8 0 26/ o noJlO)KHM B 3TOM p63AeJ1e AflR npHMepa, 4TO .none ¢, a Bb16paHO B BHAe /8.18a/. /8M6op Ja B BHAe /185/ He H3MeHHn 5M Ka4eCTBeHHO nocneAY~Hx peaynbraroe/. TorAa nocne B~4HcneHHR cpe,qHero B /8.17a/ BOHAeT <(¢•) 2• (¢"J 2>o.3a4A! H 

(an I a.a .>= w~ a e + 5A a .n (p.T.a .l+ a3
.A3 /8. 

"'• ~R !/!"" /8.25/ 

/20/ 

/20a/ 
/.lnR H30CHMMeTPHl4HOt1 cpe,Qbl pa3YMHO nonOH<HTb <(r/> a f > b <(¢:a) 2>/3=a2~. Torj:ia a /8.10/, /8.12/ v 

/205/ 
Kor,qa np~t~rOAHO /8 o 10/, nony4aeM nocne HCKJ1104eHHR n. H3 /8 o 10/, /20/, /20a/ ypasHeHHe j:inR paBHOBeCHOro a

0
(p.T): 

- 2 3 41 112 ,-· 2 312 a2A AT5/5k
0 (p.T)=(1- -x)( -x-1) 2rrv y(-w

0(p.T)) • X= --• /21/ 8 6 -w2(p,T) 
0 EcnH npHrOAHO /8.12/, a 0(p.T) onpeAenReTCR H3 

--2. 3 41 3/2 - 2 512 25v'5 Tl\flkg(p,T)=(1- 8-x)(6 x-1) 12Jy(-w
0

(p.T)) . /22/ 
YpasHeHHR /21 I, /22/, 04eBHAHO, MOryr Ht.ieTb .nHWb peweHHR, ne->KaUMe :a npe,qenax 

2 . 2 0<-w0 (p,T).S/41< a A <-«>~(p,T)·S/3, /23/ 
Toe. petueHHR a e"" 0 3aBe,qOMO HeT H KOH,QeHCaTHOe none MQ)f(eT B03HHK6Tb TOJ1bKO CKa4KOM, H64HHaR C KOHe4HOro 3Ha4eHHR, 4TO cooTseTcTsyeT ~aaosoMy nepexoAY I POAa. YpasHeHHR /21/, /22/ HMCIOT peWeHHR AJ11=1 -w~:~ . ." w~ • KOTOPOe AfJR /21/ Onpe,qenReTCS:. 
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• 

2 

0 0.5 T 

PHc. 2. 3aBHCHMOCTb 1':1 p c (T) 
AJIH nepexo~a I po.o;a. KpHBbie 
a,a'nony'tleHbl c A=O,l, a b,b' -
c !t=0,5. KpHBbte a , b pacc\IH

TaHhl no ~OpMYnaM 18.101, 1211, 
a KpHBhle a"', b' - no ¢uPMYJiaM 

18.121, 1221. 

PHc.4. 3aBHCHMOCTb oT TeMne

paTyphl aenHqHH, onpe.o;ennro~x 

06JtaCTH liPHMeHHMOCTH HamHX pac-

'leTOB:w~(T)/2"T IKPHBble a, 
b I " we (T)/T IKPHBaa a' I. 
KpHBbte a , b , a' nonyqeHbt rrpH 

TeX ~e YCJIOBHH, 'tiTO H COOTBeT

CTBy~e KpHBble Ha pHc.2,3. 

a• c 

10 

5 

b 

0,5 T 

PHc.3. CKaqoK KBaApaTa aMnnH
TYAhl KOHgeHCaTHOro liOJIH a~(T} 
B 3aBHCHMOCTH OT T. KpHBble a , 

b , a' ,b' nony'tleHbt npH Tex 

~e ycnOBHHX, 'tiTO H COOTBeTCT

Bym~e KpHBble Ha pHC.2. 

•' 

• 
0 o.s 'T 

"3 /21/ np" X=364/369, a AJlR /22/ - "3 /22/ np" X=34Q/205. np" 
-w5=w: aU}aa2=0 llHWb npJ.1 OAHOM a 2

::oc 3~= Xw~ H Ha 

KPI-1801-1 ~0(a 2 ) nORBilReTCR T04Ka neperH6a /CM, IS/ pHc.J, KpH

BaR 2a/. np" -w~>w~ ypaaHeH"R /21/, /22/ "Me~T, KaK nerKo 
2 

y6eAHTbCR, ABB peweH~-tR: OAHO COOTBeTCT&yeT MaKCHMYMY max6.Q(a ), 

a APYroe - M"H"MYMY minMl(a 2 ). /CM. P"C. 3181, KPHBb!e 26-2r/. 
Hcnonb3YR a 3TOM pa3Aene /8.26/, /8.18a/, "3 /8.20/ nony4"M 

/24/ 
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nnoTHOCTb p·, npH KOTOpoj;j Kp).18a.A t\Q(p, T, a
2

) KOCHeTC.A rOpvt3QH-
TaJ1bHOi:1 OCI-1, T.e. CTaHeT mind!l(p,T, a! ) •. Q, 1-1 eCTb Ta KpHTH-
I.IeCKaR n!lOTHOCTb;; c(T)""'P·c(T)+£\pc{T), npvt KOTOpoj;j B Clo1CTeMe CKa4-
KOM nO.ABYlTC.A KOHAeHCaTHOe none /KpVIBa.A 2s Ha 'pHC. 3 !8j- ail(i) (T)= 
= ac. Cor nacHo 3TOMy ycnoBHIO onpeAe!lReM t\pe{'I'), 11Cnonb3Y.A !23/ 
H ypasHeHHR /8.10/, /21/ HnH /8.12/, /22/. AnR cnpasegnHBOCTH 
HaWerO nOAXOAa Heo6XOAHMO, 4T06~ npH HHTepecy~ej;j HaC TeMne
paType T H nnOTHOCTH p 

0
(T)=p 0(T)+~ 0(T) senH4HHa ;;,2(p

0 
(T),T)~ w; (T) 

YAOBneraopsma ycnoaHRM, c¢opMym1posaHHbiM a pa3Aenax III, IV 181 • 
no3TOMy Mbl Bbf4VICJU1J1J.1 VI npHBeiH1 Ha plo1C, 2-4 1113MeHeHH.A £\ p c(T), 
cKa40K KBaApara aMnmny..Qbl KOHAeHcarHoro nom~ a2(T) np1o1 p (T) = -2 T) e c -Pc(T)+d.pc(T),a TaK»<e H senH4HHY we( • KaK BHAHM, pac4eTbl no 
<J>OpMynaM /8. 10/, /21 I c A=0,1 AaiOT npH 0,1$ T 41 ;;;;; « 2 rrT 
/KpHBaR aHa PHC.4/. no3TOMY /8.10/, /21/ npHrOAH~ gnR pac4eTa 
tlp

0 
(T) , a~(T)--;:;pH 0,1< T,;: 1 c A=O,l; 3TH pe3ynbTaT~ npeACTaa

.neHbl KpHBbiMI-1 aHa PHC.2,3. npH 3THX T pac4eT c A=0,5 ,Qaer y>Ke 
0~~2"T, a npH 6o.nbWHX A yc.noa~t~e npHMeHJ.1MOCTH /8.10/, /21/ 
reM 6o.nee He BblnO.nHeHo. C.neAoaare.nbHo, HaWH npH6J1H>KeHHR cnpa
ae,QnYIBbl AJlR OL.teHOK !:lp c(T) ' a:cn npi-1 O,l<T-s. 1 IU1Wb AJ1R A:;0,5. 
Ha pHc.4 3aKill04aeM raK}f(e, \.ITO npH ,QOCraro4HO Manblx T<<O.l $op-
Mynbi'/lf.'"12/, /22/ npHrOAHbl AnR pac4eTOs l'lp0 (T) , a2

0(T) c A-0,1 
/KpHBble a~ Ha pHc.2-4/, TaK KaK ·npH 3TOM BblnOJlHeHO yc.nOBHe 
T<W 2(T)< 1. tlnR 6onbwl4x A aro ycnoaJ.-te He Bblno.nHRercR; y>Ke AJlR 
A~o.%, T.;:;:;,;(T) -1 npH T <0.1 /KpHa~e b' Ha pHc.2-4/. CneAoaa
re.nbHO, AitR acex T:::; 1 a HaWHX npH6m1>KeHJ.1RX MO>KHO ,Qe.narb 04eH-
KH L\.pc('f) , a~(T) .na-twb AJlR A::;;0,5.·J.1a p1o1c.2,3 aaKnl04aeM, 1.4TO 
HaJ1H4He $JliOKTYa~.tHH nHOHHOrO nOJlR Bbl3biBaeT yae.nH4eHHe KpHTH4e-
CKOH nnOTHOCH1 Ha BeJ1114YIHY tlp ·c('I'), 6biCTp0 pacry~yJO C TeMne-
parypoH. Pacrer c TeMnepaTypoH H KpHTH4ecKoe KOHAeHcaTHoe no-
n'l, a~(T).. npH 3TOM AnR AOCTaT04HO 6onbWHX tlp 

0
(T)<:.l 

acA -c.t\pc (T), T.e. npHMepHO TOMy }f(e 3Ha4eHHIO, KOTOpOe no-
I1Y4H!l0Cb 6bl npH 3TOH nnoTHOCTH p=pc(T)+l1pc(T) A!lR ¢a30BOrO 
nepexo,qa II po,qa np1o1 Kplo1TH4ecKoH nnOTHOCTH p c(T). Bee npo
,qenaHHble HaMH pac4eTbl, KaK OTMe4ailOCb BbiWe, J.1MeiOT 4ei1biO IlHWb 
Ka4eCTBeHHO npeACTaBHTb 06~y10 ¢J.13J.14ecKyiO KapTHHY noee,QeHHR 
R,QepHOH cpe,qbl npH 60ilbWOH nnOTHOCTJ.1 14 TeMnepaType. 

IV. 06cym,qeHHe ¢H3H4eCKHX peaynbTaToe 

1. rnaBHbiH BbiBOA HaweH pa60Tbl COCTOJ.1T B TOM,4TO 86!114314 KpH
TH4eCKOH T04KH nHOHHOH KOH,qeHCa4HH ,QOil}f(Hbl B03HHKaTb CHilbHble 
¢niOKTya4J.1H nHOHHoro nonR, o6ycnoeneHHble noRaneHHeM MRrKoH MO
Abl, w~ . .,. 0. Cl>!110KTYa1.4HH Ha4HHaiOT HapaCTaTb 3a,qonro ,QO 11 CTapOH 11 

/paCC4HTaHHOH 6ea HX y4eTa/ KpHTH4eCKOH T04KH H A0CTJ.1ratOT MaK
CHMyMa npH 0 2 ""0. 11cnOilb3YR npHBe,qeHHble BbiWe ¢0PMYI1bl 1.1 Y414Tbl-
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BaR $Il~KTYS4~~ no reap~~ 803My~eH~~, HeTPYAHO Ha~T~ o6naCTb na
paMerpoa, rAe reop~t~R IlaHAay q,aaoBbiX nepeXOAOB II POAa np~t~MeHH

Ma. npH 11HH3K~X 11 TeMneparypax, T<<wo2• ~3 /8.12/ J.IIMeeM 
rr"- T 2; wg . T. e. $IliOKTya~J.1YI HecyuteCTBeHHbl ( w 2 - w~) npl-1 

/25/ 

npl-1 11 Bb1COKJ.1X 11 TeMneparypax, T>> w~' H3 /8.10/ YIMeeM n"-T lwo 
Y1 YCilOBJ.IIe MS.flOCT~ $.niOKTya~Ha:1 HIIIKOrAa He Bbln011HReTCR. TaKYIM o6-
pa30M, TeOpi-1R JlaHABY, HS KOTOpO~ AO CYIX nap OCHOB~BSilHCb BCe 
paC4eTbl Kpi-1T~4eCKHX napaMeTpOB nHOHHOa:1 KOHAeHCB41-1H, CTaHOBYITCR 
HenpiM-teHHMOa:1 a6.nH3Y1 KpHTH4eCKOa7i T04KH npl-1 W~ ~ 0. 3TOT KS4ecr
BeHHbiH abiBOA noATBepmAaercR Haw~t~M~ 41-1C!leHHbiM~ pac4eTaM~. KaK 
BHAHO H3 PI-1C.1 Ill 2, 06IlSCTb CJ.1!1bHbiX Q:)JliOKTYS~HIIi, Mepoa:i KOTOpOH 
RBIJReTCR Bei1~4J.1Ha- !\.p 'c {T), 6biCTpO paCwYipReTCR C yaem14eHJ.1eM 
reMneparypb4. 

2. CHilbHble $niOKTya~~t~H npHBOART K HeCKOilbKHM samHbiM $H3H4e
CKI-1M CileACTBHRM. npemAe BCero, OHH BilHRIOT Ha xapaKrep CSMOrO 
Q>aaosoro nepexoAa. Ha o6~Hx coo6pameHHH RCHO, 4TO $aaosb1H ne
pexoA, eCilYI OH B006~e npOH3011iAeT, AOilmeH Ha4aTbCR B 06!laCTJ.1 1 

rAe ~Il!OKTYS4HH He 04eHb BeilHKH /crapaR KpHT~4eCKaR T04Ka/, HO 
H He 04eHb .MSJ1bl, TSK KSK B npOTYIBHOM C!1j4ae B 06!1aCTH /5/ A0!1}1(
HS pa60TSTb TeOpHR JlaHASy. npH YAB.fleHHH OT KpHTH4eCKOH T04KH 
$OpMynbl A.flR aMnilHTYA~ KOHAeHCaTHOrO no.nR H B~Hrp~wa 3HeprHH 
AOn*H~ nepeXOAYITb B $OpMyn~ TeOpH~ JlaHAay. 

KaK cneAyer H3 Hawero paccMoTpeHHR, xapaKrep $aaoaoro nepe
XOAa cyll.l.eCTBeHHO aaaHCHT or MOAe!ll-1 "" -saaHMOAeikTBit1R. B aa
BHCHMOCTH oT ee e~6opa nony4aeTcR nepeXOA nH6o I, .nH6o II poAa. 
CaMocornacoeaHHoe paccMoTpeHHe, npH KOTopoM napaMeTpHaa~HR 
/8.1/ mwHHoro nponaraTopa ocTaeTCR cnpaeeAJ1HBol1 (W 2 <<1) a 
KpHTH4eCKOH T04Ke, OKa3biBaeTCR B03MOmH~M m1Wb npH MallbiX A -0,1. 
npH A- 1 (;) ~ CTaHOBI-!TCR 60.nbwe 1 j,IJ HaWH npH6JH.-i}l(eHHR repRICT 
CMb!C.n. 

B 3ToH pa6oTe M~ soace He Kacan~t~Cb cny4aR np~TRraTe.nbHoro, 
A<O, saaHMOAe~cTBJ.IIR, KOrAa $n~Krya41-1H He Mewa~r, a noMora~r 

~a30BOMY nepeXOAY. KoHe4HO, -TaKoe paccMoTpeH~t~e HMeer CMbiCJl !1J.1Wb 
a roM c.ny4ae, ecnH a repM~t~Hax $OPMYI1 /8.2s/ A1>-0 , a A3<0, 
B npOTHBHOM CJ1y4ae CHCTeMa a6con~THO HeycTOIIi4HBa OTHOCHTeilbHO 
HeorpaHH4eHHoro pacTa a 2. RcHo, 4TO a cny4ae A 3<0 ¢n~KTya-
4HH npHBeAYT K TOMy, 4TO $a30Bb1H nepeXOA npOit130HAeT npH MeHb
WeM P'c(T), 4eM Pc(T) /T .e. 6e3 j4eTa $IliOKTYS4HIIi/, OAHaKO AJIR 
BbiRCHeHHR xapaKTepa nepeXOAa Tpe6yeTCR cne~~ailbHOe HCCJ1eAOBa
HJ.1e. 

PaayMeeTCR, AaJlbHeHwHe HccneAOBaH~R rr-KOHAeHca~HH rpe6y~T 

npHe.ne4eHHR scero apceHana coepeMeHHO~ reopHH $a30BbiX nepeXOAOB, 
BKI1~4aR KpHTH4eCKHe J.IIHAeKCbl, MSCWTd6HytO HHBapHaHTHOCTb Yl T. A. 
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3, nony4eHHbiC pe3yJ1bT6Tbl n03BOJ1RIOT no-HOBOMy S3r!1RHYTb HS 
cnoco6bl 06HapymeHHR nHOHHOII! KOHACHCa~HH npH CT0!1KHOBeHHRX TR
>KCJlbiX HOHOB BbiCOKHX 3HeprHI1, 

~0 CHX nop B Ka4eCTBe TCCTOB nHOHHOI1 KOHACHCS~HH npH CTOJ1K
HOBCHHRX Tfi}I{C!1biX HOHOB paCCMaTpHBa!lHCb: 1/ B03HHKH08eHHe B 
o6naCTI-1 ¢aaosoro nepeXOAS A~YX YASPHbiX BO!lH 19/ BMeCTO OAHOtir 
a HOpManbHoH ¢aae 1o1 2/ noporoeoe eoapacTaHHe TennoeoH 3HeprHH 
lo1 TeMnepaTypbl BCU\CCTea, a, CJ1CAOBSTeJ1bHO, J.1 MHO}I{eCTBeHHOCTio1 
11TennOBbiX 11 rr -Me30HOB, CBR3aHHOC C nORBJ1CHio1CM HOBOH ,aHepreTH4e
CKH 6onee BbfrOAH011 ¢a3bl/lO/, 0AHaKO HH OAHH J.13 3THX cnoco6oe 
HeJ1b3R C4HTaTb HSAe}I{HbiM. nepBbltir - nOTOMY, 4TO paaMepbl RAeP 
HeAOCTaT04HO BeJU1KH, 4T06bl B HHX MOrnH pacnpOCTpaHRTbCR RPKO 
Bbtpa}l{eHHble YAapHble sonHbl. BTopoH - noTOMY, 4TO e o6nacTH n.noT
HOCTei:1 H TeMnepaTyp, AOCTHraeMbiX B YA6PHbiX CTOJ1KHOBCHHRX, Bbi
HrpbfW 3HeprHH OT nHOHHOiir KOHAeHC6~1111 OK63biBaeTCR 04CHb HC3Ha-
4HTCJ1bHb1M: 10 MaB Ha HyKnoH ,. KaK MO}I{HO aaKJ11041o1Tb 113 pac4eToe 
a paaAenax I 1o1 II /eM. TaK}I{e 

1111 I. 
HaM npeACTas.nReTCR 5onee o6eU,\SIOU\Io1M ~ttcKaTb ¢aaosb1H nepeXOA 

no conp080}1{A610U,\Io1M ero ¢1110KTya~HRM nHOHHOrO nOJ1R. 3TH ¢1110KTya
~HH 803HHK610T KaK CJ1CACTBHe H6111o14HR 11MRrKOtir MOAb1 11 nHOHHbiX B03-
6ymACHHiir J.1 BCerAa Be11HKH 861111311 Kplo1TH4eCKOtir T04KH HC36BHCHMO 
OT BeJ1vt4HHbl BbiHrpbfWa 3HeprHio1 OT HOBOtir [f>a3bf, 

3TO A011}1{H0 npHBeCTH K HCCKOJ1bKHM Ha6!110AaeMbiM 3¢(f>eKT6M,npem
Ae scero RCHO, 4TO Ha-aa $1110KTY6~HH B6J1vt3J.1 KpHTH4CCKOH T04KH 
CYU\CCTBCHHO MeHRCTCR noBeAeHHe BCCX TepM0AHH6MH4eCKJ.1X BCJ1H41o1H, 
B 46CTHOCTH, np1o1 nepexoAe K KpHTJ.14eCKOtir T04Ke AOJ1~Ha pe3K0 
B03p6CT6Tb TennoeMKOCTb CHCTeMbl. noaTOMy, KOrAa BHeCeHHe B CHC
TeMy aHeprHH conpoeomAaeTcR ynnoTHeHHeM aeutecraa, T.e. npoHc
XOAHT npH6J1H}I{CHio1e K KpHTH4eCK0!1 T04Ke, TeMnepaTypa CHCTCMbl 
eoapacTaeT ropa3AO MeA.neHHee, 4eM AJ1R HAeanbHoro raaa, 11 eblxo
AHT Ha HSCbllltCHHC. CneAOB6TCJ1bHO, np1o1 CT0!1KHOBCHHRX Tfl)f(CJlbiX 
HOHOB B onpeAe.neHHOM HHTepsane 3HeprHH CTOJ1KHOBeHHR, OTBe4aiO
U\HX OKPCCTHOCTH ¢aaosoro nepeXOAS, Mbl Q)f(HAaeM 36MCAJ1eHHR pOCTa 
TeMnepaTypbl lo1 MHQ}I{CCTBCHHOCTH Ten!lOBbiX . rr-Me30HOB B npOTHBOn0-
110)f(HOCTb yTeepmAeHHIO pa6oTb1 11DI. 

KpoMe Tore, noRsneHHe c~t~nbHbiX ¢niOKTya~HH AOnmHo npHBOAHTb 
K yseJ1H4eHHIO a¢¢eKTJ.1BHOrO B361o1MOAeHcTBHR 46CTH~ C RAePHbiM ee
U,\eCTBOM/ll/, a TSK)f(e K nORB!leHHIO MSKCHMYMOB B ABYX46CTH4HbiX KOp
penR~HOHHblX ¢YHK~HRX BT0pH4HbfX 46CTHU, npH OTHOCHTCilbHbfX HM
ny!lbCSX - k0 • 

Bee 3TH eonpocbl Tpe6yiOT A611bHeHwero H3Y4eHHR, 

B aaKJ1104eHHe aeTopbl 6naroAapRT C.T.5enReea, H.E.BeHHa, 
~.H.BocKpeceHCKOro, 3.E.CanepwTeHHa, B.A.XoAeJ1R 36 KpHTH4CCKHe 
aaMe4aHHR 1o1 noneaHoe o6cy)f(AeHHe, a H.H.Cepe6pRKoaa aa noMOU\b 
np~tt o¢opMneHHH pa6oTbl. 
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