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I. BBEI!EHHE 

1. B nocneAH~e rcA~ ace 6onee ~HTeHCHBHO Hay4aercR noaeAe­
HHe AAePHOrO Be~eCTBa B 3KCTpeM8BbH~X ycnOBHRX: npH 60I1bWOH 

nJlOTHOCTI-1,_ TeMneparype, npH 8HOM811bHOM OTHOWeHHH Z/N H T·A· 

WHTepec K 3TOMY Kpyry 38Aa4 803HHK B CBR3H C pa60T8MH A.6.MHr­
A8118 /1·3/, yKaSaawero Ha B03MO>KHOCTb ¢laaoaoro nepexoAa a RAep­

HOM ae~ecrae c o6paaoaaHHeM nHOHHoro KOHAeHcara. TeopeTH4eCKHe 
H 3KCnepHMeHT8JlbHble HCCileAOBaHHR 141 rlOK838Jlill, 4TO ~ 06bi4HbiX 

AApax, ro ecrb npH HOpMaJlbHoH nnOTHOCTH p0 , rr-KOHAeHcar, no­
BJ.1AHMOMY, OTCYTCTBYeT. ,l\!lR B03HJ.1KHOBeH.J..1fl TT -KOHAeHC8THOH He­

YCTOHI.4HBOCTH Heo6xOA1-1!"'0 cyu.tecraeHHO y'se!IH4HTb nnoTHOCTb RAep­

HOro ae~ecraa p -273p ,KaK aro cneAyer H3 paanH4Hblx o~eHOK, 
0 " 

BblnOJlHeHHbiX C pea.nHCTJ.14€CKHMH 3HS4€HHRMH napaMeTp08 83SHMOA€H-

CT8H.R 4aCTH'-' 8 RAepHoH cpeAe 15 •61 • B .na6opaTOpHbiX yc.no8H.Rx 

TaKHe yn.nOTH€HHA MOry'T AOCTHraTbCR I1HWb npH CTOI1KH08€HHRX TR­

>KeilbiX RAeP 6onbwoH 3Hepn-tvt, He MeHee E/ A ""0, 571 f38 Ha HyKnoH171. 

PaayMeeTCR, He 8CR 3HeprHR, 8HOCHMa.R npH 3TOM 8 RAPO, 6yAeT 

H3paCXOA08aHa Ha y8ef1H4€Hvte nJlOTHOCTH. 3Ha4HT€IlbHaA ee 4aCTb 

H€H36e}I(H0 nolitAeT Ha 8036Y>KAeHHe ynJlOTH€HHOrO RA€PHOrO 8e~ecr-

8a, s03HHKa~~ero 8 peay.nbTaTe croDKH08eHH.R/71.3ro 8oa6ymAeHHOe 

COCTORHH€ MO}I(HQ vt3y4aTb 8 CTaTHCTH4€CKOM npH6JlH>K€HHH, xapaKT€­

PH3yR era reMneparypoill T. Pac4eTbl noKa3bt8aiOT, 4TO npH E/A 2lf38 
TeMneparypa OKS3bl8aeTCR AOCTaT04HO 8biCOKOiit, 8nilOTb AO T-m17 c 2-

MaCCbl ~-Me30Ha. rr-KOHAeHcarHoe none MomeT cy~ecreo8aTb H 

e CHJlbHO ynnoTHeHHOM ee~ecree HelitrpoHHbl~ aseaA. Oco6eHHO HH­

repeCHbr AL-1HaMH4eCKHe 3¢¢eKTbl, CBR3aHHble c ¢aao8biM nepeXOAOM 

Ha craAL-1H o6paaoeaHHR HeillrpoHHoill aeeaAbl nocne eapblea ceepx­

HOeoH, KOrAa AOCH-tra~TCR T-0, lm 17 c 2 /S/. no3TOMY npeACTaBill=I€TCR 

ea}I(HbtM L-13y4aTb ceolitcT8c3 RAepHoro 8e~ecr8a 6onbwoH nnoTHOCTH 

npH r€Mneparype, He pa8Holit HYiliO, 4TO H Aena.nocb 8 Pl=!Ae pa-

6or/6·9·IL'. npr.1 3TOM 8cerAa' npeAno.naranocb, 4To no.Re.neHI-1e 8 cpe­

Ae 17-KOHAeHCaTHoro nonA l1peACTa8nReT co6o171 o6bi4Hbti1 ¢aaoebllit 

nepexoA BToporo POAa. 

2. 6 pa6ore/1l/ 6btil0 yKa3aHO Ha He06XOAHMOCTb Y4CTa nOR8!1e­

HHR B FIA€PHOi1 cpeAe npH T/0 60ilbWOrO 4HCila B3aHMOAei1CT8YIO~HX 

APYr c ADYrOM " -Me3oHHbiX 8oa6ymAeHH!::1, Haxop,R~HXCR 8 renno80M 

pa8HOB€CHYI CO CP€AOi1 - 11 4€PHOrO H3J1Y4€HI'IR 17 -Me30HOB 11
• 6bt111-1 no­

l1Y4€Hbl COOTB€TCTBYIOutHe 06ll.IHe ¢opMyJ1bl Ailfl n011RPH3aU,HOHHOrO one-
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paTOpa 0 H ~YHK4HH rpHHa !£ nHOHa, HO B KOHKpeT-HbiX 04eHKaX He 
Y4HTbiBallOCb 11 CMRr4eHHe11 m10HHbiX B036y>KAeHHI1 B R,AepH0&1 cpeAe 
npH 6onbwoH nnoTHOcTH. DAHaKo e6nH3H $aaoeoro nepexoAa HMeH­
HO CMRr4eHHe nHOH~X B036ymAeHHH HrpaeT pewa~~y~ POllb. 3TO 
cy~eCTBeHHO MeHReT BCIO $H31-14eCKYIO KapTHHY H npHBOAHT, KaK Mbl 
ysHAHM HH>Ke, K PRAY Ka4ecTBeHHO HOBbiX 3¢¢eKTOB. Hay4eHHe 3THX 
3$¢>eKTOB, 06yC110BJleHHbiX TepMOAHHaMH4eCKHMH ~11YKTYaltHRMH nHoH­
HOrO nonR B611H3H KPHTH4eCKOH T04KH, H COCTaBJlReT Ltellb AaHHOH 
pa60Tbl. 

3. B paaAene II Mbl o6cyAHM csol1cTsa nonRPJ.II3aLtHOHHoro on epa­
Tapa fl H ~y_HKLtiiH1 rpJ.IIHa 17 -Me30Ha H ypaeHeHJ.IIR AJlR 3THX Bet1H4HH 
8 o6~eM sHAe, a 8 pa3Aene III npeo6paayeM 3TH ypasHeHHR 86JlH3H 
Kp~TH4ecKoH T04KH. B paaAene IV paccMOTPHM cneACTBHR, 8biTeKatO­
~He H3 3THX ypa8HeHHI1, H npeACT8BHM $H3H4eCKYIO KapTHHy 86JlH3H 
KPHTH4eCKOH T04KH 8 OTCyTCTBV!e KOHAeHCdT,Horo nonR. PaaAe!l V 
COAeP>KHT ypa8HeHHR, onpeAellR~He 1T -KOHAeHCdTHbiH.nepeXOA H3 
Tpe60BdHHR MHHHMyMa TepMOAHHdMH4eCKOrO noTeHLtHdJld 0 npH OTJ1H4-
HOM OT HyllR KOHAeHCaTHOM none. 

II. nonRPH3AUl-10HHbl~ OnEPATOP H <!IYHKUHR rPHHA n -ME30HA 
B CPEAE nPH T I 0 

1 .• Ope)f(Ae acero o6CYAHM OCH08Hble xapaKTepHCTHKH m10HHbiX 
soa6Y>KAeHHH 8 cpeAe B OTCyTCTBHe rrrr -saaHMOAeHcT8HR. Mb! pac­
CMaTpHsaeM H30TOnH4eCKH CHMMeTpH4HYIO paSHOBeCHYIO CHCTeMy, co­
CTOR~YIO H3 e3aHMOAei1CTBYIO~HX HyKnOH08, /l 33 -Hao6af H 

4 
Tt -Me30H08 

npH T:;lO. Bb14HCJleHHe nOilRPH3ali,HOHHOro onepaTopa n (w, k,T) H CI>YHK-
4HH rpHHa .:fD(w,k,T)=(w 2 -1-k2 -lln(w,k.T))1rr-Me30Ha 8 TdK011 
CPeAe 6ea Y4eTa 1711 -83dHMOAe11CTBI-1R H ~JlYKTYd4H11 nHOHHOrO nollR, 
npo8eAeHHOe e 1111, npeAcTaenReTcR AOCTdT04HO YAOBneTsopHTenb­
HbiM, 1-1 Mbl 8 AdHHOH pa6oTe nonbayeMCR AllR nn H !fD peaynbTdTdMH' 
nony4eHHbiMI-1 a 1111• HanoMHHM, 4TO g: (w,k,T) a 1111 npeACTaBnReT co6oa1 
aHaJlHTH4eCKOe npOAOJl>KeHHe Ma4y6apOBCKOI1 TeMnepaTypoa:i $YHKLtHH 
rplt1Hd ~ (w m' k. T) C AHCKpeTHbiX 3Ha4eHHI1 Ct.lm=2rrimT Ha KOMnneKCHYIO 
nnocKOCTb w. Op1-1 3TOM a sepxHeH nonynnOCKOCTI-1, Imw>O, g:(w) co8-
naAaeT c :i: R(w)- aana3Ab!BaiO~eH CI>YHKlllo1e11 rpHHa, a a HH>KHeC1 nony­
nnocKOCTI-1, Imw < 0, - c onepema10~el4 1: .t\cu) 

1121 
• 

00A KpHT\.14eCKOH nnOTHOCTbiO p c(T) B npeAb1AYlJ..IIo1X pa6oTaX noHHMa-
IldCb TaKaR nnoTHOCTb, 4TO npH p=pc(T)HMeeTCR HeKOTOpoe k = 1 ~ = k c (T, pJ, All A KOTOporo ypaaHeHHe g:- (w,k c•T)= 0 HMeeT peweHJ4e 
w 2 (kc)=O;npH p>pc(T) AllR HeKOToporo HHTepaana k ecTb peweHHe 
<»2(k) < 0. 

p c(T) o6cymAanacb a PRAe pa6oT 16•9•11 ( KaK cneAYeT H3 16•111 , 
pa3Jli-14Hble1 8bi60p napaMeTpOB RAepHb\X B3Sio1MOAeC1cTBHI1 nplt1BOAHT K 
Cy~eCTBeHHO pa3IlH4HbiM 3HS4eHHRM p c (0) -17 3p O, HO 3dBI-1CHMOCTb 
Pc(T) np1o1 3TOM npaKTH4eCKH He MeH.AeTC.A /eM. PHC. \.1 Ta6Il. a161 
"P"C. 4 s/111 /. -- ---
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AnR Hawero nbAXOAa cytqecTaeHHo, 4TO ~~ - !l>YHKl\WR m1oHa · 

B cpeAe HMeeT pe3K~~ MSKCIIIMYM 86111113111 KPWTW4eCKciro 3Ha~eHHfl 

OilOTHOCT~ p -p JT) np~ w -0, k,- k
0
(T). llcnO!lb3YA pe3YilbTaTbl Bbi-

4HCJ1eHIII~ lln(w,k,T) npH T,f0 16• 11 ' , MO}I(HO ·no.ny4~r~Tb npH cu- 0, 

k- k c , p - p-c (T), T S 1, nOA06Ho Clly4al0 T = 0 /l-SI , B 1113(JT0nH-

4eCKH CwMMeTpH4HOH cpeAe cneAY~~YIO annpoKcHMS4HIO A11R 

:r:-\cu,k,T,p), Heo6XOAHMYIO HaM AllR AS11bHei'iW\11X pac4eToa: 

-1 ..... 2 ..... 2 n ...,.. · ._ n ...... 
T (w,k,T,p) =w -1-k -Refl (w,k,T,p) -1Imfl (w,k,T,p)"' 

= w 2. (1-a(T)) + iw~(T). sign(!mw)-w g (p, T) ..(k-k 0 ) 2 y, 
/1/ 

~3 Bb14vtCJleHHall, npoBeAeHHbiX COrJlaCHO /6,11/, MQ)I(HO HS~TH 3HS4e­

HI-1R napaMeTpoa a /1/. Bem1'-IY1Hbl c"':1,2;K=:: 1,3;k;""3;y ""0,8 

npaKTYI4eCKlo1 He 3SBio1CfiT OTT; npH T=O ,B(kc) = 0,5, a(kc) ""-0,6. 

C poe roM T f3 pacTeT, f3 (T"" 1) ""0,8, a 'no a6co.n10THOH BeJl\.14\IIHe 

yMeHbWSeTCfl. 3AeCb 1-1 Be3Ae Aanee Mbl HCnOJlb3yeM C\.IICTeMy eA\.IIH\.11~ 

h=c=-=m71 c2=1, T.3K,T=1 03Ha4aeTT=m71c 2=140 M3B,p 0 =0,5"" 

~' 0 ,.17 cl>M- 3 . np\.11 T =0 1-1 w 5 1 Im n o6paw.aeTCA B HYilb np\.11 60JlbW\.IIX 

k,Hanp~Mep, AilA P" 1,5 ~ 2 np~ k-8. np~ T-1 Imll(w,k, T) np~ 

TaK\.IIX w,k CTporo B HYilb He o6paw.aeTCA/ HO CTaHOB\.IITCR \.IIC4e3a~­

~e MaJlMM C pOCTOM k /CM. p\.IIC, 2, l B 111/. AnnpOKC\.IIMa~\.IIA /1/ 
cnpaBeAil\.IIBa B A0CTaT04HO W\.IIPOKHX npeAeilaX, BO BCAKOM CJly4ae 

e~ MO}I(HO nonb30BaTbCA npYI T$1, w -kvF' !k-k 01 - 1, !P -p0 !-1, 

4TO noHaAo6\.IITCR HaM Aanee. 

0TMeTHM, 4TO BMpa}l(eHYie /1/ AJ1R T-1 MO}I(HO 6blno 6bl, soo6w.e 

rosop.R, paccMaTpHsaTb KaK nony¢eHOMeHonorl-14eCKoe, a see napa­

MeTpbl B HeM onpeAe!lATb 1-13 AaHHbiX, nOI1y4eHHMX 8 TeX onMTax, 

KOTOPble 8 HSCTORW,ee 8peMR npeAnaraJOTCR AI1R 8MRCHeHHR 6J1H30CTH 

AAeP K 71-KOHAeHCaTHOi1 HeyCTOi14HBOCTloo1
1131• npl-1 AaHHMX p, T 6nH-

30CTb TaKoi1 C\.IICTeMM 6e3 1111 -saaHMOAei'iCTBHR K 11 -KOHAeHCaTHOi'i 

HeycToi'i41-180CT\.II xapaKTepHayeTCR, 04e8HAHO, 6Jl\.1130CTb~ K HYI110 

senW·I\.IIHbl w~(p,T) = min~-t(w, k,T,p) .. 

2. Tenepb Heo6xoAHMO sKn~4\.IITb saaHMOAei'icTBHe 11 -MeaoHos. 

JlarpaH}I(HaH 1111 -saa\.IIMOAeillcT81-1R 8 cpeAe Mbl aanHweM a AaHHOIIi pa-

6oTe B BHA€ 

A A 

l' "" (x) =-:A(; (x)) 2 (;(x))2 
4 x, /2/ 
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' 
r}le H30TOmiJ4eG-KI-11:;j SeKTOP - i? -onepaTOp rr ~Me30HHOrO nO!lR. 
A (x) . - 3-(J)(J)eKTH.BHaR at-mm·ny,qa rrrr -saaHMO,Qel1cTBio1R s cpe,qe cno>K­

HbtM 06pa30M 3aBJ.1CHT OT KHHeMan14eCKHX nepeMeHHbiX H CBOHCTB 
cpe,qbl. Ee TeopeTH4eCKH~ pao.teT s ,qaHHOe speMR. He npe,QcTasnReT­
cR so3MO)I(Hb1M .• B HaweM no,QXO,Qe Mbl nonaraeM A nocTO.AHHOH, H OHa, 
no cy~ecTey, RBnReTCR napaMeTpoM TeopHH. KaK yBHAHM ,Qanee, 
AflR cnpaae,qni'JBOCTH Hawero no,QXOAa A He AOIUKHa 6biT.b cm1wKOM 
6onbwoH, A$ 0,5. Pac4eTbl c /2/ HMe~T ~enb~ nHwb Ka4eCTBeHHO 
BbJ.ACHio1Tb, K8K BllH.AeT y4eT tm -saaHMO,QeJ1CTBH.R Ha CBOH"CTBa 1T­
Me30HHoro nonR a cpe,qe. 06cymAeHHe snHRHHR cpe,Qbl Ha A MO>KHO 
HaHnt a /2,31. Bo scex pac4eTax Mbl nonaraeM "" -saaHMo,qeH-cTaHe 
OTT8J1Kio188TeJlbHbfM, A >0, 4TO He06XOAJ.1M"O AJlfl YCTOiii4J.1BOCTJ.1 CJ.1CTe­
Mbl, Cny4aiil A <0 6yAeT o6cyH<AaTbCR a c.neAYto~eH pa6oTe. 

" ~ Co6cTBeHHO 3HepreTH4eCKaR 4aCTb n v (ru' k. T. p ), o6ycnosneH-
Haft /2/, JlerKO Bb14HCJ1ReTCR A11R H30CJ.1MMeTpJ.14HOiil cpeAbl; B Ha­
WeM cny4ae 

ll~ (T, p) ~ 4AJl(T,p) 131 

He 3aBJ.1CHT OT Ct.J, k J.1 OT v =0.±, /HJWI 1 ,_2, 3f. 3AeCb, KaK H B /11/, 
3aMKH)'TaR " -Me30HHaR neTnR Jl ~ <:("(il) "(XJ): > - cpe.qHee 
OT HOpMaJlbHOrO npOJ.13BeAeHJ.1R no paBHOBeCHOMY COCTORHJ.110 sceiil 
CJ.1CTeM~ npH TeMnepaType T. 3Ta eeJ1J.14J.1Ha n. paayMeeTCR,He eCTb 
4HCJ10 rr-Me30HHbiX B036Y*AeHJ.1iil B CJ.1CTeMe. 

3. B AaJlbHeHweM HaM npeACTOHT paccMaTpHBaTb cHcTeMy npH 
Ha11H4HH "-KoHAeHcaTHoro nonR ;pa. B 3TOM cny4ae narpaH)t(HaH 
B38HMOAeHCTBJ.1R MO*HO Bbl6paTb, B006~e rOBOpR, pa3J1H4HbiM cno­
C060M. CaMo KOHAeHC8THoe none ;f, a He RB11ReTCR KnaccH4eCKoi:1 se­
!1J.14HHoH 11 "81• nyCTb B03AeiiiCTBHe CPeAHero KOHAeHC8THOrO nonR 
Ha CJ.1CTeMy CBOAHTCR K BKJ1104eHHIO K!laCCH4eCKOrO nOJlR va.3TO cpeA­
Hee KJ1aCCH4eCKOe .[.lOJle nOCTpOHM J.13 q; a, V a = (.$a) 2,a ero B3aJ.1MQ­
Aei:1CTBJ.1e c noneM ~ npeACTaBHM e BHAe 

KYAa BK!lto4eHo TaK*e 
~ .qeHCTB~e (ifj "(x)) 2 

AeHcTeJ.1e nonR V" =(t;:(x)) 2 Ha none 
caMoro Ha ce6R. Tat<oe pacCY*AeHJ.1e 

/2a/ 

<¢ "(x))2 
npHao-

AHT, OAHaKO, ~ £rrrr,BKJ1to4ato~eMy He BCe HHBapHaHTbl, KOTOpble MO*HO 
noCTPOHTb H3 ~ ,~a j OTCYTCTBYeT, 04eBHAHO, 411eH -(~rjfa)(;.;a), 
BK11to4eHJ.1e ero c TeM *e A npHaeno 6bl K 



::: 
A -+ -+ a -4 

=- -:(rr(x) + .p (x)) : 
4 ' 

/26/ .1:' •, (x) 
rm 

Pa3JU.14Hblill ebr6op At npHBOAHT K' Ka4ecreeHHO paana.-t4HbiM peay.nbra­

TaM: a/ AJl.A PRA8 Ha6opoe ki B CHCTeM€. npH onpeA€11€HHbiX p, T 
eoaMO)I(eH ¢laaoebrt1 nepexOA II -ro POAa, KOHAeHcarHoe none Hapac­

raer, H84HH8.A c Hyn.A. K _TaKoMy peaynbrary npHBOAHT /2a/, ro 
eCTb_ A 4 =0, 2,A 1 ""2A_ 2=A 3 , KaK 6yAeT noKaaaHo.e cneAYJOuteH pa6o­
re; 6/ A!l.A APYn"'x Ha6opoe Ai eoaMomeH ¢laaoebrill nepexoA. 1-ro 
P0A8, npH onpeAe.neHHbiX p, T KOHA€HC8THO€ noiie HapacraeT, H841<1-

~a 2 
Ha.A c <(¢ ~ >I 0, a. 4eM Mbl y6eAHMC.A e c.neAYIOuteH pa6ore. 

KaK nerKO nOH.ATb, Bbl6p8Tb At MO)I(HO J.1 TSK, 4TO HH npH KSK~X 

p, T Mbl B H8W€M OOAXOA€ 11 -KOHA€HC8THbli7t nepeXOA He no.ny4HM, 

HoB I11060M C11Y48€ ¢l11YKTY84HH OHOHHOrO non.A,B6!1H3H KpHTH4€CKOill 

T04Kio1 CYll.I€CTB€HHO BI114RIOT Ha CBQI.1CTBa .CYfCTeMbl. 

JlarpaH)I(ItlaH B3a~t~MOA€iiiCTBHR /2a/ 1411111 /26/ npHBOAIIIT. COOTBeT-

CTBeHHO K A06aaKe K nonRpl-13a'"'.HOHHOMY onepaTOpy: , 

' ' ~ ' ' n• =A((¢ '(x)) 
2 &' =A /3a/ 

11' oA(<.j'(x)) 2 cit + 2AJ(¢'(x)) 2 dr~, 
M p 

/36/ 

TaK 4TO 
Cl"-1 .. 2 4 2 n _... rr . a-
.~,1, (,,,k,T,pl=w -1-k -IJ·P(,,,k,T,p)-11 (p,T)-Ilp(p,T} 

Crporo rosopR, A06aBKI-1 K n HMeiOT He TOflbKO BHA /3/. ,HCHO, 

l.ITO n_YIOHHbl€ ¢myKTYai.IHYI 143M€HRIOT C06CTB€HHO 3HepreTHl.I€CKYIO ,, 
4aCTb. HYK!lOHa, 4TO B CBOIO Ol.I€P€Ab npi4BOA14T K AOnOI1HHT€!1bHOMY 

BK!laAy B fi rr BHAa 

, 
MO)I(HO y6eAHTbcR, l.ITO Yl.I€T TaKI4X np04€CCOB B6!1143H Kpi-1TH4eCKOH 

TOl.IKI4 M€H€€ Ba)I(€H 1 4€M np04€CC08 /3/, /3a/, /36/. 

4. KaK Mbl YB14A14M Aanee, ypaaHeHHe S:: -\_w)=O Hl4 npH KaKHX 

p, T He '14MeeT peweHI4iil w 2 <0 npH y4eTe ~3ai4MOAeiilcTBYIOll.IHX n~t~oH­
HbiX Bo3PY*A€HI4~ 8 CP€A€· TorAa ypaBH€HHe A!lR n(p,T) /H!lH aHa­

norH4Hoe AilR n" (p, T) I cor nacHo 1111 s H3oronH4eCKH CHMMerpH4-

Hoiil CpeAe HMeeT BHA 
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Ilk . d~ ~ ll(p,T) ~J--[ f -·i:(~,k,T,p)x(eJ-
(772) 8 • + 27Ti 

/4/ 
d~ ~ - f- i: <~.t. T,plx<~ll , 

·- 27Ti C-

PHc.l 

KoHT"YP HHTerpHpoeaHHR Hao6pa.>KeH Ha pHc. 1 • KaK yJKe yKaablsanocb, 
Ha KOHType «HTerpHpOBaHH" BbiWe AeHCTBH:rellbHOH OCH .!f (~ + i0)=,!f II(~, 
a HH>Ke AeH<:TBHTellbHoH OCH :!f (~- iO) = :!f A (~. H<:nOilb3Y" XOpowo 
H3BeCTHbie CBOHCTBa :!f R,A ,jill" 6oae-CHCTeM: ,!f R(~ + i8) =.!fA*(~ -i8), 
Re!fR(~) = Re!f R(-~) , lm !fil(~) =-im!f R(-~ 1121 

/B H30CHM-
MeTpH4HOH CpeAe J.ltr =·0/, MOM<HO npeo-6pa30B8Tb /4/ K BH.AY 

Jl,(p, T) = 77-3 jk2dk jd~Imll~(~-iO)x(~) x 
0 0 

X 1[~2-l..:k2 -Relln(~,k)- D"- n •] 2 + (Imlln) 2 !-1 
v v v v 

!51 

fl 0 ((, i. p, T) Sb14HC11.AJ10Cb s 1111, H,TaKHM o6paaoM, ypasHeHHe /5/ 
MOmHO T04HO pewHTb 4HCJ1eHHO. npH6J1H>KeHHble peweHHR MO>KHO nony-
4HTb, npeo6paayR ypasHeHHR B6J1H3H KpHTH4eCKOH T04KH H HCnOnb-
3YR annpOKCHMa~H~ /1/, 4TO H AenaercR a cneAy~eM paaAene. 

III. nPE06PA30BAHHE OCHOBHbiX YPABHEHHll B6nH3H 
KPHTH4ECKOll T04KH 

1. OrpaHH4HMCR T ~1, TOrAa s HHTerpane /5/ cy~ecraeHHbl 
~ '$_1 H npH k- ko, p - Pc(T)MO)f(HQ socno1lb30BaTbCR A11R nn Bblpa>Ke­

HHeM /1/, aanHCbiBaR 3HaMeHaTenb B /5/ a BHAe 

[.;; 2 +y(k-k 0)2]2 + ~ 4(1-a )2 -2[.;; 2 +y• (k-k 0 )2]~ 2+(3 2~ 2, 

.;;2 =<>i(p, T) +ll 77 (p, T) +ll &(p, T) 
!61 

- "'-1 ~ BenH4HHa co2 (p, T) = min J... (0, k, T. p) HrpaeT 3AeCb, o4eBHAHO, TY · 
>Ke pOJ1b, '-ITO co~ B OTCYTCTBHe aaaHMOAeHCTBHR /2/, /2a/, (_26/. 
CMRr4eHHe nHOHHOH CTeneHH CBo60Abl 8 RAePHOM BetijeCTBe, (i) 2 - 0 • 
oaHa4aeT 6nHaocTb K rr -KoHAeHcaTHOH HeycTo'14HBOCTH, a iJ'(:p , T)~ 
< 0 - ee AOCTH>KeHHe. 60J1bWJ.1e k He BHOCRT BKJ1aAa B /5/ H3-3a 
On~oo~caHHbiX Bblwe /1/ csoHcTs Imfln(.f, k,T) .KaK Mbl y6eAHMCR, oc­
HOBHOH BKJ1aA 8 HHTerpan nO k BHOCRT k -k0 ,eCJ1H W 2 <1 ', TaK KaK 
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X~ (.;;2 +y•·(k-kO) 2)T -1.,6-1 ' 

kt<ko<Ik2,'. 
/8/ 

r,Qe if;- ~YHK41-1A 3Hnepa ' 14 1. no,QbiHrerpanbHafl·'¢yHK4a.·u=t a /8/ aae~t~­
CI-1T 111-!Wb OT . X - OTHOW€HVIA 8€Jlt.14HHbl, xapaKT€pH3y.0tqei:1 

11
CMflf'-le-

HH€11 ilHOJ:iHO~ cren'eH\11 Ceo60,Qbl, K reMneparype. ' 

2. np'-'1 x"'.:2rr, ro ecrb ;;; 2 <<T2rr, npir16Ili-1M<€HHO nony'-H1M 

k, 

ll _l.rr-3 (\'ilktJ-1[ ln(.!-) r c + -"-1 o 191 
2k 2rr X 

1 
Ha /9/ Bl-l,QHO, 4TO, KaK yKaableanocb Bbtwe, no,QbiHTerpaJlbHaR 

¢IYH.K4VIA B HHTerpane no_k YIMeer pe3KIIIi1 MaK01MYM npH k- k 0 • Y,qo6-

HO ,QJlfl OU.€HOK Bbt6paTb k l, ·k 
2 

'CIIIMM€TpH4HO OTHOCVITeJ1bHO k O )1H­

TerpHpOBSHY1€ ,QBYX nepBbiX cnaraeMbiX 8 /9/ ,QSeT Bblpa>t<eH.HR, KO­

H€4Hb1€ nplll z; ~ .Q,a YIHTer·pan OT rr/X CO,QepmHT 411€H -{;; -1, KOTOpbiH, 

OI..I€BVI,QH0 1 VI onp€,Q€fU'I€T ypSBH€HIIIA ,Qilfl 1{ HJU1 fl" npVI Z> 2 <<T $1. 

)l . ( or'4')--1 D" T--1 -2 2 n• T' --1 
-" A 1 ' 1\ UJ . • ,\ 1 (r.J • (ll == (iJ 0 + + 1\ 1 w , /10/ 

2 --\1 ~k 0 4A/2rr VY o 

3. YpaaHeH~e /8/ MO~Ho ynpocTHTb H 8 fpyroM npeAeflbHOM 

cny4ae x>> 1. coxpaH.R.A np~ 3TOM ycno8He ;;; <<l.To eCTb T <<;;; 2 <<1. 

Hai1AeM /1 41 "3 /8/ 
k2 

)l" "-3tJ-lf k2dk[B 2 (2rr)2/4x rB 4 (2n) 4 /8x 4 +
0 
.. ] /11 I 

k1 
/l.ll.-lC!la 6epHynnl-1B

2
=1/6; 84 =-1/30/. BH08b B~Al-1M, 4TO OCHOBHO!II 

8KJlaA 8 l.-lHTerpall no k BHOCRT k- k
0

• ,llll.R X>> 1 8 /11/ CileAyeT 

coxpaH~Tb IlHWb nepBbiH I.!JleH. ,ll11R O~eHOK BHOBb YA06HO Bbi6paTb 

k 1 , k 2 Cl.-1MMeTpH4HO OTHOCHTeJlbHO k Q. KaK HeTPYAHO y6eAI-1TbCR, 

HHTerp~p08aHHe 8 /11/ AaeT 4JleHbl, KOTOpble 111.-160 He COAepmaT 

oco6e~HOCTH np~ W ~0,nH60 BeAYT Ce6R KaK -~-t,w-2~--~04eBI.-1A­

HO, All.R npOBOAl.-lMbiX HaM~ O~eHOK MOmHO orpaHH4HTbCR y4eTOM 

JlHWb HaH60Jlee 11 CI-1HryJl.RpHblX11 4JleHOB -c;)-S .TOrAa l.-lMeeM 

l1~(A 2T 2 /4A)w-3 , n" ~\2 T 2 w-3 , w 2~<u~+ n• +A
2

T 2W'-3, 

,\ 2 ~ ,B k ~ 4A /12yyo 
/12/ 

np~.-1 8cex AallbHeHwl.-lx pac4eTax cneAyeT ace 8peM.R noMHl.-lTb, 4TO 

ypaBHeHl.-l.R /10/· l.-111H /12/ MQ}f(HO l.-1CnQJlb30BaTb Jll.-1Wb np!.-1 Bb1nOJ1HeHHH 

7 



Tex ycnOBH~, npH KOTO~~ oHM nony4eHW. Bo acex AanbHeHwHx 
pacYeTaX MC»tCHO OTXOAHTb OT p =P c(T)/T<? eCTb OT wg =0'/, yaeJlHYH­
BBR p llHWb ,qO TeX nap, OOKa OOJ1HaR ·3: -(J)yHKI.tH-R OHOHa B RA6PHOM 
seLQeCTBe HMeeT pe3KHH MBKCHMyM npH (!)- 0, k-ko,~·2<1. npH CYU46CT­
eeHHOM npeswweHHH p»p (T) /To ecn - w~» 1/ napaMeTpw B /1/, 
paayMeeTcR, H3MeHRTCR ,c HO xapaKTep aa&HCHMOCTH /1 I .~- 1(w, k .p, T) 
OCTaHeTCR no cy~eCTBY TeM *e. M~ 6yA6M Aanee HCOOJlb-
30BaTb ypaaHeHHR /10/, /12/, nonyYeHHble a 3TOM paa,qene Ha 
OCHOB6 /1/, AnR HCC116AOBBHHR Ka4eCTB6HHOH ~H3H46CKOH KapTHHbl 
H npH AOCTBTOYHO 60J1bWHX P• 

HMeR ypasHeHHR AJlR 0 17 /Hm.ot .1i I, MO*HO onHcaTb a HaweH Mo­
,qenH noBe,qeHH6 CHCTeM~ B611H3H KPHTH4eCKOH T04KH cnepaa 8 QT-" 
CYTCTBHe KOHA6HCaTHOrO OOJlR /paa,qen IV/, a 3aTeM C Y46TOM 
H B03MO*HOCTH era OORBJ16HHR /paa,qen V /. 

IV. <I>H3H4ECKAII KAPTHHA B611H3H KPHTH4ECKO~ 
T04KH B OTCYTCTBHE KOH~EHCATHOrO n01111 

1 • KpHBaR a Ha PHC. 2 H111110CTpHpyeT aaaHCHMOCTb I 10/ ; 2 
oT "'&2 /To ecTb OT pI npH aa,qaHHOM T a OTCyTcTaHe <P~To eCTb 
npH ~0. 3aMeTHM, 4TO npH p = p c (T), w~ = 0 

;;; 2 (p
0
(T),T)=ll"(p

0
(T),T)=(.>. 1T) 213

, /13/ 
TO ecn np~ p=p 0 (T)/10/ cnpaeeAflHBO, ecnH T».>.~/(21rl_3 ,H Tor­
,qa KpHaaR w2 HH*e 3ToH T04KH nona,qaeT a o6nacTb, r,qe (!) 

2 <<2rrT 
H /10/ npHro,qHO AJlR Bbi4HC116HJ.1R W2,n". npH yaenH46HHH T /10/ 
CTBHOBHTCR npHM6HHMO AJlR OOHCBHHR 6011bWJ.1X (0 2

(p), a npH YM6Hb­
W6HHH T o6nacTb hpHMeHHMOCTH /10/ ,qnR onHCBHHR W2

(p) coKpa~aeT­
cR2 /10/ CTaHOBI-1TCR npHrOAHbiM JlHWb AJ1R OnHCaHHR Bee M6HbWHX 
@ (p) a6J1H3H eaMOH ropH30HTaJlbHOH OCH, TO eCTb JlHWb OpH TaKHX 
~ npH KOTOPbiX npoHeXOAHT KpaHHee CMRr4eHH6 OHOHHOH MOAbl. Ha 
ypaaHeHHR I 10/ H pHc. 2 aaKniOLtaeM, 4TO npH T 1 OocTaeTcR ;;; 2 > 0 
H A11R AOCTaTo4HO 6onbwHx p, TO ecTb - ru 8. Cne,qoaaTeJlbHO, Ha-aa 
HanH4HR a cHcTeMe nHOHHbiX ¢nyKTya~HH I c oTTanKV!BaTenbHbiM aaaH-
MO,qeHeTBHeM A> 0/ ypaeHeHVIe g:- 1(w,lt.T.p) He HMeeT peweHHH 
ru2 :$0, TO eCTb o6b14HO HcnonbayeMbiH KPHTepHH ~aaosoro nepexo,qa 
BTOpOrO po,qa He BblnOflHReTCR. 

KpHBaR 5 Ha p~c. 2 HnnK>CTPHPYeT 3aBHCHMOCTb /12/ w2
(p) np" 

,qaHHOM T B OTeyTeTBHe ~a. 8 3TOM cny4ae npH p= p c (T), ru~ = 0 
w2 (p

0
(T))=ll"(pc(T)) =T 41 ~'i[ 5 , /14/ 

115 2/5 TO ecTb np~ p=p (T)/12/ cnpaeeAnHBO, ecnH T «.>. 2 , H KPW 
aaR Bblwe 3ToV. TO~KH nona,qaeT s o6nacTb, r,qe T<<W 2<<1 H /12/ 
nPHMeHHMO. C yMeHbWeHHeM T /12/ cTaHOBHTCR npHrOAHbiM ,qnR onV~­
eaHHR aaBHCHMOCTH ru"2 (p) AnR ace MeHbWHX W2 , see 60!1bWHX p. Ho 
c yaenH4eHHeM p yMeHbwaeTeR Cd 2 , H npVI n106oM ManoM T npJ.1 AOCTa-

8 



a 
6 

PHc. 2 • 3asHCHMOCTb ; 2 ·aT · ru ~ 

cornacao /1 0 I AI1H T =0, 5 I i<pa~ 
aaa a I H cornacao 1121 AI1H 
'I' =0,1 lt<pHBaR 61. A =0,1. 

TO~HO 6oJlbWHX p MY BYXOAHM 

H3 o6naCTH OpHMeHHMOCTH /12/, 
HO 000aAB6M 3B~O B o6naCTb, 

rAe npHrOAHO /10/. 
2. PaccMaTpHaaR noaeAeHHe 

scex aenH4HH npH MaJlblx T....,. 0. H3 

/10/ HilH /12/ Cpaay lKe 3;tKI1104aeM, 4TO AI111 p<p (T) fl 17 ~0, w2->0 

npH T~o.noeeAeHHe ;:;,2(T),'ll"(T) AM p~p 0 (T) AaeT~" <I>OPMYilaMH 

/14/,/13/. 
npH MailbiX T " p > p .<TJ peweHHe ypaBHeHH11 /10/ c y4eTOM Toro, 

4TO p (T) ~ p (0) + p 
2
T 2, MOlKHO npeACTaBHTb B BHAe 

c c 

ll" (p, T) ~ ...,~ (p, 0) + T 2 (),~ .,-i (p,O) -cp 
2 

), .;; 2 ~T 2A
1
w;4 (p, 0), /15/ 

/15a/ 

CaMo ypaaHeHHe /10/ npH Man~x T~ cnpaaeAflHBo, ecnH 

A ..jT/2" «-w2(p, 0). /156/ 
1 0 

~CHO, 4TO npH AOCTBT04HO MBflWXT-+0 BWnonHeHHe /156/ Bfl646T 3a 

co6oi1 H · /15a/. w g(p, 0)-,ff' MO>KeT npeebiWaTb.;; 2-T218 H p 0 (T) -

- p (0)- T 2, TO ecTb nPH T~O ecTb o6nacTb p, rAe npHrOAHO /10/, 

/1~/. npH MaJ1biX T~o. p>p.(T) peweHHe /12/ MOlKHO npeACTaBHTb 

B B14Ae 

"( 2( 4/3( -2( 0))2(3 
ll p,T),. -cu

0 
p,O)+T • A

2
ru 0 p, • 

/16/ 

Q,2(p,T). T4f3,(A .,-2(pT))2f3 
. 2 0 ' ' 

ec.nH 

A2f5T4f5«-w2(p O) 
2 0 ' ' 

/16a/ 

a caMe ypasHeHHe /12/ npH Ma.nwx T .... OcnpaaeAflHBo, ecnH 

A ..jT » _.,2 (p, O) • /166/ 
2 0 

.lkHo, 4TO ecTb o6nacTb p, rAe BblnonHeHbl ycnOBHR /16a/; /166/, 

H ru 2 (p, 0) npH 3TOM e~e AOCTBT04HO B611HKa' HO npll1 T .... o 3Ta o6-

JlBCTb HC4eaaeT, H OOBeAeHHe ~ 2 -+0 npH T....,Q CileAyeT OOHCbiBBTb 

cJ>opMy!laMH /15/, H3 KOTOPbiX BHAHO, 4TO npH P? pe(T) eenH'·IHHa 

nf,onHC~Ba~~aR BKnaA B nonRpH30BaHHbiH onepaTop ~nYKTya41o1H 

nHOHHOro nonR, He o6pa~aeTCR a Hynb np1o1 T~O.Ho cTpeMHTCR K 

npeAeny c(p -p 
0

(0)). CneAOBaTeilbHO, ypaaHeHHe .!J:-1 (w,k,p,'f) ~ 0 
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npH T~O MO>KeT npH p > p (0) HMeTb m1Wb peweHJ.1e w2(k)=D npH k=k
0

, - c HO HeT peweHHH w2(k)<0,To eCTb HSI1H4He ¢nYKTya~HH nHOHHOrO nonR B61111:3Y( KPYITYI4ecK6H T04K11 c~a6J.1JlJ.131-1,PY€T CYICTeMy. ToT ¢laKT, 4TO Aa>Ke npYI T-~oO BKilSA $J1YKTya'4HJ.1 H€ HC4eaaeT, He npeACTasnReT·­CR YAJ.1BHT€JlbHbiM, TaK KSK np~-t CTaU.HOHSPH~~ nocTSHOBKe 3aAS4J.1 BpeMR :PellSKCSJ414H He HrpaeT POllH. 
Mr.aK, ·Ha ·ecex noily4eHHbiX peaynbTaTos cneAyeT, 4To np111 A> 0 ypasHe:HHe :r-1

(w, k,p, T)dJ He MOmeT VIMeTb peweH~ttH w 2(k)<0 Hl-1 npH KSKHX p,T, ~TOM 414C.ne J.1 npH T--+0, p>pc (T); KPJ.1Tepv111 ¢aao­aoro nepexoAa ST~poro· POAa w 2(k)<0,HcnonbaoaaswHHcR a npemHHX pa60TSX·, He BblnOilHReTCR. ,lli1R l-13y4eHJ.1R 77- KOHA€HCS4HJ.1 CJ1€AY€T HCnOJlb30BaTb CB<?a.iCTBa T€PMO'AHHSMJ.1'-I€CKOro noTeH~·Hana CVlCTeMbl, 4To 111 ,qenaeTCR e cne,qy~~eM paa,qene. 

V. YenOB~H rr -KOHilEHCALI~~ 

1. 77 -KOH,Q€HCa~VliO MOH<HO paCCMaTpHBaTb /l-3/ KaK nORBJ1eHVle a R.QepHoH cpe,qe KnaccH4eCKoro cpe,qHero rr-MeaoHHoro nonR, sba­HHKaiO~ero B peayJ1bTaTe nepeCTpOHKH OCHOBHOrO COCTORHHR CVlCTe­M~. Heo6xo,qHM~M ycnosHeM noRaneHHR a cpe,qe raKoro nonR RBnR­eTcR Tpe6osaHHe MHHHMyMa TepMO,QHHaMH4€CKOrO nOT€H~Hana Q npVl q; ,10: a , 
sn;a<¢·l~<siil8(¢•l> ~ o, ;171 

r,qe cpe,QHee 6epeTCR nO paBHOB€CHOMY COCTORHI-110 CVlCT€M~, BKJ1~-4ai0~€MY ·KOHAeHcarHoe none. HaM Heo6xo.QHMO nocrpOHTb· aq>q>eKTHs­Hbla::i raMHJlbTOHHaH CHCT€Mbl, COCTORIL\eH 1-13 s3aHMQ,Qe11CTBYIOIL\VlX KBaHroaoro 1-1 KnaccH4ecKoro " -MeaoHHoro nonFI a R,qepHoH cpe,qe. npH OTCYTCTBI-11-1 TT11 -saa~t~MO,Qe11CTBI-1R, A=Oi TT -Me30HHOe none B R,Qep­HOi:1 cpe.Qe y,qoanersops:teT ypasHeHHIO T:, (r, t) • ¢ v (r~ t)=O. Baatt~MO.QeH­cTsHe "-Me30HHbiX noneH Mbl onHCbiBaeM ¢opMynaMtt~ /2/, /2a/, /26/, /2s/. KnacC~t~4ecKoe none ¢~(f. t) ""cp~(r} e icut / 2 ,3;
1 

nplo14eM W=J.L =0 ,QJlR Vl30CIIIMMeTplo14HOa::i Cp€,Qbl. noRBJ1eH111e rr-KOH,QeHCaTHOH Hey~TOI14HBOCTH C11€,QYeT OH<Iti,QaTb npHk-k0 ,n03TOMY B $ypbe-paano­H<€HII1111 ¢va«) no n110CKI-1M BOJlHaM MOH<HO OCTaBHTb JlHWb HaH6onee ~ .... /2 3/ . BaH<HYIO KOMnOH€HTY C k= k O ' • nycTb npH 3TOM aMnJ11-1Ty,Qa a no-llR ¢~(f) onpe,qeneHa TaK, 4TO cpe,QHee no npocTpaHcrsy <{r$a(r))2 >=a 2 • 8 HaCTOR14ee speMR a Ilii!Teparype o6cym,qaJOTCR Hec­KOilbKO Hal-16011€€ npOCTbiX npOCTPaHCTB€HHbiX J.1 H30TOnt.14€CKHX KOH¢111rypa~H~~~ KOH,Q€HCaTHOrO no11R/2,S(8 Ka4eCTBe np.HMepOB• MoryT cnyH<HTb cne,qyi014He: 

¢•~¢•~¢•~v!.asink z 
1 2 3 3 0 /18a/ 

/H30TOnH4€CKH-CHMMeTpH4HOe peweHII!e/, 
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• 3 
2a 

PHc.3. HnnmeTp~ KaqecTseH­
Hoil SaBHCHMOCTH M}(a 2) OT KBap;­

paTa aMDnHTYAW KOHAeHCaTHoro 
DOJIH a2 AfVI pa3JIIAHIIIX B3PH3.H":" 

TOB Teopmt: :. KPHBaJi 1 - nepeXOA 

ll -ro poAa; KPHBHe 2 - nepe­
XOA I -ro POA3i KPHBaR 3 -
OTCYTCTBHe nepeXOA3• 

/186/ 

/aneKTPOHe~TpanbH~~ KOHAeHCaT aap~meHH~X Me30HOB/~ 8 HaWeM 

nOAXOAe M~ He yqHT~eaeM B 3¢$eKTHBHOM nw-eaaHMOAeHcTBH~ npo­

~ecc~, Hao6pa*aeM~e rpa~HKaMH THna 

H 6onee CilOmH~e, KOTOP~e npHBenH ,6W K A06aeKaM K fl BHA~ 

~·~w' 
COAepma~HM ~aKTOP~ AT/Wno cpaBHeHH~ c y4TeHH~MH. noaTOMY Ta­

KOe np~r~6nHmeHHe eo ac~KOM cny4ae cnpaeeAnHBO, ecnH AT<W,4TO 

H HMeeT MeCTO AI1R paCCMaTpHBaeM~X HaMH Aailee B3aHMOAeHcTBHH. 

B nepe4HCI1eHHbiX sblwe npeAnono*eHHAX a<!J4)eKTHBHb1H narpaH>K~;taH 

MO)I(HO aanHCaTb B BHAe 

~ 1 -1 -+ ~ ' 2 
f(x) =-- l: : T (w,k,T,p)(rr~ (x)) : + 

2-ru,k k,cu,:: 
1 a--1 ~ ~ • 2 " • . 

+-.L (O,k 0 ,T,p)(¢~ (x)) + "-rrrr(x). 
2 k ,0 

/19/ 

' ' ' 
ii=af;aw-f. /19a/ 

2. B HaweM npw6nHmeHHW Knaccw4ecKoe none coAepm~T nwwb oA­

HY 4aCTOTy w=O H OAHH BOilHOBOH BeKTOP k
0

.YcnOBHe /1]/ onpeAenR­

eT aMnilHTYAY nonA a: 

" an;aa = <aH/aa> = o. · /17a/ 

Ham<4He HeTpHaHaJlbHOro peweHHR /17/, /17a/, a,IO, 6y,qy4H Heo6-

XOAHM~M ycnOBHeM ¢aaoaoro nepeXOAa, He BCerAa ABilReTCR AOCTa­

T04H~M. nnA·nony4eHHA AOCTaT04HOrO YCilOBHR HaHAeM H3MeHeHHe 

TepMOAHHaMH4ecKoro noTeH~Hana AO(a) np~;~ BK.fl104eHHH nonA ¢a : 
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a a ~ 
6!l(a,I',T) =.JW!l/aa)da =fda<aH;aa> /20/ 0 0 .. 

3aBJ.1CHMOCTb AU(a,p,,T) oT a Mo>KeT 11MeTb Ka4eCTBeHHO pa3J1J.14-

Hbti:1 BHA AJlR pa·3JlJ.14HbfX BaPMBHTOB B3aHMOAei:1CTBVtR r ;1T, KaK 3TO 
"IlJllOCTP"PYeTCR Ha PHC. 3. B CI1y4ae /1/, KOrAa /17a/ "MeeT 
npH T, p > p (T) OAHO peweHHe a (p, T) =10, J.1MeHHO 3TO a Yl cooTseT-
cTsyeT ycT5i:14HBOMy paBHOBeCJ.It~. 3TO peWeHHe ae :#'0 ~ORBJlReTCR 
npH p = 'j} (T) H paCTeT, Ha4HHaR C HYJlR, C pOCTOM p. K TaKoH Kap-c ~a 
TJ.1He npYIBOAHT f 7717 ,B BJ.IIAe /2a/. 

0AHSKO B03MO>KHa H Ka4eCTBeHHO J.IIHaR 3SBHCYIMOCTb ~Q(a,p,T), 
npeAcrasneHHaR KPHBbiMJ.1 2a-2r Ha p1o1c •. ,:.3. B 3TOM c..ny4ae np1o1 
ABHHOM T /17a/ J.1MeeT A11R P2:PpCOOTBeTCTBYIOi11€H KPJ.1BOH 2a, ABS 
peWeHYIR, COOTBeTCTB.(IOll.IYie ABYM 3KCTpeMyMaM ll.fl(a2). ECJll-1 MI-1HJ.1MYM 
Kplo1BOH. /26/ min 6,{2 (a e)> 0, TO, 04eBYIAH0, KOHAeHCaTHOe none npl-1 
3TOM e11.1e H€; nORBYITCR - 3TO 3HepreTH4eCKH HeBbi~OAHO •. ,ll!1R noRs­
JleHJ.1R nonR Heo6XOAHMO, 4To6.bl. min!\fl(ae,p,T):::;O /KPI-1Bbl_e 2s, 2r/. 
KpHTH4€CKaR n110THOCTb pc(T) onpeAeiJR€TCR H3 YCIIOBYIR, minll.!l(ae, p (T}T)=O /Kp"BaR 2e/; npH p>pc(T) min6!l(a

0
,p)<O.npH p=fic(T) 

KOHAeHCSTHO€ none B03HHKaeT CKS4KOM, C K0He4HOH aMnJ1J.1TYAOH 
a c '=a e (p c (T)), 4TO COOTBeT__CTBYEiT $a3oBOMy nepeXOAY I - ro pOAS. 

- a 
K raKoH KapTHHe npHBOA~T f 1777 ·a1-1Aa /26/. ~ 

Pa3yMeercR, B03MO>KeH 1o1 raKoH. Bb16op Ai s f:~ /2s/, npH Koro­
poM .10(a) BOBC€ He J.1MeeT 3KCTJjeMyMOB HH np~-1 KSKt-tX p,T ,H KQH­
AeHCS~HR He npolo1CXOAJ.1T. 

B ABllbReiiiWHX P_§t6orax Mbl Bbi4YICI11-1M AllR pa3IJH4HblX 1)~77 KPHTH-
4eCKYIO nnOTHOCTb p (T),aMnJlHTYAY KOHAeHCBTHOrO nOilR a, a TSK}f(€ c . 
noBeA€HYie OCHOBHbiX TepMOAJ.1HSMI-14€.CKJ.1X B€IJYI4HH e6nvt3H KPJ.1Tvtl..lec-
Koi:1 T04KVI rr-KOHA€HCS4HH. 

B aaKnl04eHvte asropbl 6naroAapRT C. T. 6en~esa, H. E. Be~Ha, 
~.H.BocKpeceHCKoro, 3.E.Canepwre~Ha, B.A.XoAeilR aa KpHTH4eCKHe 
aaMe4aHJ.1R H none3Hoe o6cy~AeHHe, a H.H.Cepe6pRKoea aa.noMO~b 
B Q$OpMJ1eHJ.1H CTSTbvt. 
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