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HuctutyTt npobiaem He¢pTH u raza PAH, 119333 MockBa, Poccua

IToctynuna B pegakuuio 14 uionsa 2008 r.

Hpe,unomel{ HOBBIN MeTOJ oNnmucaHuA (I)I/ISPI‘{eCKI/IX CBOMCTB MHOTOKOMIIOHEHTHBIX cMeceil B OKPEeCcTHOCTHU
UX KPUTUYECKUX TOYEK, OCHOBAaHHBINA Ha nepexone OT 3KCIIepUMEHTAalbHbIX TEPMOOJNHAMHWYECKUX II€ePEeMEeHHBbIX
K MacmTabHbIM IOJAM. MeTO,[[ HEe 3aBHUCHUT OT 4YMCJ]la KOMIIOHEHT CMeCHU U, B 3TOM CMbICIE, ABIAETCA YHHU-

BepcalbHbIM. Ha IIpuMepe HBy‘IeHHOﬁ HaMU paHee CMeCH MeTaH — IIpOIlaH — NeHTaH II0Ka3aHoO, YTO B paMKax

MpeJaraeMoro mojaxoja Mo4eT GbITh MOIYUYeHO KOTMUYeCTBEHHOE ONMKCaHNe aHOMannii N30XOPHOM Te0EMKOCTH
n npousBoiHoii (OP/0T),,, B MPOKOil OKPECTHOCTH KPUTHUYECKOH TOYKH, BKIIOYaA HEKPUTHUECKHUE M30XO0PBI.

PACS: 64.70.Fx

BBegenue. B cooTBeTcTBMM ¢ MPUHIMIIOM YHU-
BepcalbHOCTUA KPUTUYECKUX ABIEHUI U TMIOTE30H M30-
MopdHocTy [1-3] aHOManMu pa3IUUHBIX (U3MYECKUX
BElIMYKH B OKPECTHOCTH KPUTHYECKO TOUKM PacTBOPOB
npu GUKCHPOBAaHHBIX 3HAYEHUAX XUMHUYECKUX MOTEHIIU-
ajloB ero KOMIIOHEHT COBNAJalOT ¢ aHOMAaNIUAMH COOTBET-
CTBYIOIIMX BEIUYUH B OKPECTHOCTU KPUTHUYECKOH TOU-
KU OJHOKOMIOHEeHTHoro ¢aiouna. OcHoBHasa mpobGiema,
BO3HHMKalOLIaA NPU ONMCAaHUU pealbHBIX CMeceil, cBA3a-
Ha C TeM, YTO MOAaBiAOIEe GONBIIUHCTBO CYLIECTBY-
IONMX W3MEPEHUI BBINOIHEHO He NPU (DUKCHPOBaHHBIX
3HAYEHUAX XMMUUECKUX MOTEHIMANOB, a Ipu PUKCUpO-
BaHHOM cpeJHell MIOTHOCTU U MOJNBLHOM COCTaBe CMECH:
p = const, &; = const. B HacTosameit pa6ote npenna-
raeTcA HOBBI yHUBepCANbHBIA MEeTOA omucaHuf pusu-
YECKUX CBOMCTB MHOI'OKOMIIOHEHTHBIX CMeceil B OKpecT-
HOCTH MX KPUTHUYECKUX TOUEK, OCHOBAaHHBIN Ha mepexo-
J€ OT BKCIEepUMEHTANbHBIX TEPMOJUHAMUYECKUX IEPE-
MeHHBIX K MacmTabHeIM nonAaM. Ha mpumepe uccnezo-
BaHHOI Hamu paHee cMmecu MeraH +0.35M.A. mpomana
+0.15M.4. nenrtana [4] nokasaHo, YTO B paMKax npejia-
raeMoro noaxoja aHOMalNy Pa3lUYHBIX TEPMOANHAMMU-
YECKUX BEUUYUH B OKPECTHOCTH €€ KPUTHUYECKON TOURU
MOryT ObITH ONUCAHBI C XOPOIIEH TOYHOCTHIO.

TepMmoanHaMuka cmeceii B OKpeCTHOCTH KpU-
THYeCKONl TOYKH KHUAKOCTh — map. Paccmorpum
MpPOU3BONBLHYIO CMech ¢ (PUKCUPOBAaHHBIM COCTABOM X;
(: = 1...N). Jannomy cocraBy CMe€CH COOTBETCTBYET
BIIOJIHE OTNpeflefIeHHasA KpUTHUYECKad ToYKa (a3oBoro ne-
pexoja #uAKocTh — nap. CUHrylnApHaA yacTb TepMOAU-
HaMHYECKOT0 NMOTEHIUaNa UTKONH CHCTEMBI B OKPECT-
HOCTU KDUTUYECKOU TOUKM fBIAeTcA GYHKIUEH IBYX
MaciuTaGHBIX THojeii [5]: ynopanouuBaromero nond hy u
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TeMnepaTyponofo6Horo mond he. B paMkrax runoressl
nepeMelIMBaHKA TEPMOJMHAMUYECKUX nouneii [1, 6] Benu-
ynHbl hy U hy MOryT GBITH NpeJCTABIEHEI B BIE

hi = a1,7+ a11Af + a12Af2 + ... + arNAL,

ha = a2, 7 + a21Afl1 + a22 A2 + ... + aanALN.

(1)
3nece 7 = T/T. — 1, Afpn = i1 — fae, Aty = i —
fic — A, rae fi; = pi/RT, — Ge3pasmepHble XUMUUeC-
KHe MOTEeHIMAalbl, CONPAMEHHbIe MOJAPHON MIOTHOCTHU
cmecd (¢ = 1) U MONAPHO NIOTHOCTH COOTBETCTBYIO-
wero komnonenta (i > 1), a T, 4 Jijc — KPUTUYECKUE
3HAYEHUA TEMIEepaTypbl U XUMUYECKUX MOTEHI[UAJIOB.
II1oTHOCTBIO TEpPMOAMHAMMUYECKOro IOTEH[uala CMeCcu
B nepeMeHHbIX T U Afi; ABnserca naBnenue P. Nudde-
peHluankHoe COOTHOLIeHUE A JaBIeHUA UMeeT BUJ

dP = 5d71 + pdAfiy + pzadAfiy + ... + prydAfn, (2)

rne P = P/p.RT., 3 = s/p.R — 6eapaamepHas 3HTpo-
nuA eIuHULE 00beMa, p = p/p. — NPUBEJEHHAA MOIb-
Hafg MIOTHOCThb, p. — KPUTUYECKAasA IUIOTHOCTh, & T; —
MoJbHAA KOHLEHTpauuA KomIoHeHTa cMmecu. Ilpexcra-
BUM JaBlieHUe B BUJE CyMMbI CUHTYJIAPHOA U peryJidp-
HOH yacTeil:

P(TaAﬂi) = P,(hy, h2) + Pr(7, AR;), (3)

rae P, — ananutuveckas QyHKIKMA NepeMeHHbIX T U AfL;.
CunrynfapHaf yacTb AaBleHuA P, mpejnonaraeTcA u3-
BECTHOI1 yHUBepcalbHOU ¢pyHKIMe MacITaGHBIX TONe,
npuyem

dP; = (pldhl + (pzdhz, (4)

rape @, U Yo — CONpAMEHHbIE NTOJAM MacumTabHble MJIOT-
HOCTH.



352 M. I0. Bensaxos, B. II. Boponos, E. E. I'opoaenkunii, B. [I. KynukoB

Ucnonbsya popmynsi (1)—(4), HeTpyaHO OnpefenuTh
(u3MUeCKUe MIOTHOCTU P U PT; KaK NepPBble NPOU3BOJ-
Hble OT JAaBIeHUA MO COOTBETCTBYIOIIMM XUMUUECKUM
[OTeHUMAaNaM:

_ oP
pz; = (671,) = auprFazpa +pi, (9)
T.a;

rie £; = 1. BOIM3M KPUTMYECKOH TOUKM BeNMIMHEI
pi = (0P, /0Afii)7 Apj.; MOTYT GbITh pa3NioKeHbl B DAL
Teitnopa. OrpaHuuMBaACh TMHEAHBIMYU YJIEHAMM Paalio-
#EHUA U OACTABIAA UX B (5), MOLyYUM CUCTEMY TEPMO-
AMHAMMYECKUX YpPaBHEHWil, KOTOPYIO BMeCTe C COOTHO-
menusavu (1) Mo#HO paccMaTpuBaTh KaKk CHUCTeMY JJIA
onpesienenua Bennuun 7, Ap u Aji;. Ee pemenue umeer
BUJI:

T = Cr1¥1 + Crap2 + Cr3h2 + cr4hy,
Ap = cp11 + Cp2tp2 + Cp3ha + cpaha, (6)

Af; = ciip1 + ciaa + cizha + cighi.

CymecTBeHHO, YTO BOMM3M KPUTUYECKOH TOYKHU MO-
AdydyeHHbIe ypaBHEHUA clOpaBefJUBbl A cMecell ¢ PUEK-
CHPOBAHHBIM COCTAaBOM M NPOM3BOJbLHBIM UMCJIOM KOM-
nonenT. Ilpu 3TOM Jerxo ybeauTheA, YTO AJIA 0OJHOKOM-
MOHEHTHBIX JKUAKOCTEN ¢;1 = ¢r2 = 0. YpaBuenus (6)
M03BOJAIOT BEIPA3UTh JMI06YI0 TePMOAMHAMUYECKYIO Be-
JIMYKNHY Yepe3 MaciiTabHble NepeMeHHbIe. B yacTHocTH,
packnajsiBas PeryafipHyIo 4acTh AaBienud (3) B pAx no
T u Aji; v ucnionbays Beipamenus (6), nocle HECTOMHBIX
npeo6pa3oBaHuil NOIYyYUM

AP = Py(h1,h2) + épatpa + psha+

+&pah1 + cpsps + cpepahs + ..., (7)

rie AP = P — P.(1 + kpoAp + kp1Ap?), a ép; =
= cpi(l + kp;Ap). 3mech B pasnomeHUM peryiap-
HOIf YaCTH yJep#iaHbl UleHbl BTOPOro MOpAgKa MaloCTH.
ATU uleHbI NO3BOJAIOT BOCIPOM3BECTH MONpPaBKH, HE0O-
XofluMble B JanbHeiilleM NP ONUCAHUU 3KCIEePUMeHTa.
B ¢opmyse (7) u HUMe MIOTHOCTE () MCKIIOYEHa C Mo-
MOIIbIO BTOPOro ypaBHeHMA cucTeMbl (6). Awnamoruu-
HBIM 06pa3oM MoJydaeTcA BhIpameHue AJiA 3HTPONUK

A3 = g2 + Cs3ha + Csaha, (8)

roe As =5 — Ec(l + ksOA/_) + kslA/_)2)a a gy = csi(]- +
+ k“’Af)).

Bripamenus (6)—(8) samaioT cBaA3b Memny HabGiio-
ZaeMbIMHM TepMOAMHAMHYECKHMMU BeJIUYMHAMHU U IBY-
MA He3aBUCHMBIMH INlepeMeHHBIMH MacliTaGHON Teo-
pun. ParTHUECKM STU BbIPaMEHUA NPEACTABIAIOT CO-
Goit ypaBHEHHE COCTOAHUA peanbHON HULKONH CUCTEMBI B

OKPECTHOCTH KPUTUUYECKON TOUKM Nepexoja HMUJKOCTh —
nap. CrosAmwue B mpaBoii cTopoHe MacmTabHble NMOJNA U
NIOTHOCTY CBA3aHbI MeM Iy coboil ypaBHEHHEM COCTOA-
HUA QIYKTYyallUOHHOI Teopuu (¢as3oBLIX [E€peXxojoB, KO-
TOPOE MOM{HO CYMTATh U3BECTHBIM [7]. 3HaAUEHHA KO-
apdunrenToB c¢;; u k;; onpegelnsoTcA NPOU3BOIHBIMU
B KPUTHUUYECKON Touke. ITU KO3(PUUMEHTHI ABIAIOT-
cA HeyHHBepcalbHBIMM KOHCTaHTaMU BelllecTBa M MoO-
ryT GbITh HaiijeHbI U3 06paboTKYU BKCIEepUMeHTalbHBIX
JaHHBIX.

OTmeruM, uTo BelpameHnus (6)—(8) nossonsioT npo-
BOAUTH pacyeThl TeMI0PU3NIECKUX CBOICTB B ofHOda3-
HOIT u aByXx(asHoii o6nactax. Ilpu aTom B AByx¢a3Hoit
obnactu h; = 0, a cBA3L MeMAY TepMOIUHAMUUYECKUMU
BellMYMHAMU U eMHCTBEHHOI MacuiTabHOI nepeMeHHOMH
BMecTO ypaBHeHwii (6) onpenensercs BelpaMeHUEM

AT = (cr2 — cp2c11) 2 + (cr3 — Cp3c11)h2,  (9)

rae AT =17 — c11Ap, c11 = ch/cpl. Kpome Toro, uto-
Obl IPOU3BOJUTL pacyeThl TeMIO0QU3NYECKUX CBOKCTB,
Heo0X0AMMO 3ajaTh MaciuiTabHOe ypaBHEHUE COCTOAHUA.
B nmannoit paGoTe orpaHMYMMCA NapamMeTPUYECKOU JH-
HeliHoi Mognensio [8]:

Y1 = ’I"ﬂe, p2 = Tlia(eg - 02)1
(10)

hy = 7801 — 62), hy =r(1 — b262).

3meck a = 0.11, 3 = 0.325, v = 1.24 — wputu-
yeckue nokasatenu [9], b2 = (y — 28)/y(1 — 28) u
62 = y(y —1)/(1 — a)(y — 28) — yHuBepcanbHble KOH-
CTaHThI. 3aMeTUM TaK#e, UTO HeyHUBepcalbHbIe aM-
IAUTYAbl IVHERHON MOJENM YYUTHIBAIOTCA Ko3hduuu-
eHTaMH c;j, a8 IePEMEHHYIO T yI0GHO ONpefielnTh TaK,
4TO6RI cp; = 1 (B 3TOM chydae c¢1; = ¢;1). B obmem
cllyyae 1Jifl OMMCAHUA [OCTATOYHO WMPOKOH OKpPECTHOC-
TU KpPUTUYECKON Touxu B ypaBHenuax (10) cliemosano
6bI yUMTHIBATH HEACUMITOTUYECKUe NonpaBky Beruepa
[10]. Onnako npoiue ypaBHenus (10) ocTaBUTh HeU3MEH-
HBIMM, 8 HEAaCUMITOTUYECKME MONPAaBKM BBECTH HEIMO-
CPEelCTBEHHO B MacuITaGHble BOCIPUUMYMUBOCTH, 4epes3
KOTOpbIE BhIpaKalOTCA U3MepAeMble B HacToAlel pa6o-
Te TePMOJMHAMUYECKUE BETUUMHBI (CM. HUME POPMYIIbI
(11) u (12)).

Ucnonbsya ¢opmyns: (6)—(10), HeTpyaHo mony4uTh
BbIpaeHNA [ M30XOPHOH TEMI0EMKOCTH C’F(,,lf) ¥ npo-
M3BOIHOM (c’)P/c')T)f,ff) B oxHodasHoit (1) m aByxdas-
Hoii (2) oGnactax. O6Ga BblpaeHWUA ABIAIOTCA APOGHO-
NMUHEHHBIMU (QYHKIMAMU BOCIPUUMYMBOCTH X2, KO3(-
(GULUMeHTHI KOTOPLIX BbIpamaloTCA Yepes c;; 1 Kij:

o (6A§(r, 0))“’2) _ Clnyi? 4 G
’ Pz x5 + Dy

T dAT(r, )

(11)
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Koaddunuenter B popmynax (6) u (9)

cr1 Cr2 cr3 Cr4 Cp1 Cp2 Cp3 Cp4
—0.1907 0.4852 0.5708 1 —0.1948 | —2.1184 0
Koadpdunuents: B popmynax (11)
cter), iw/monn-K clen Co, Jx/monb-K C1 Do AP AP
162.19 —0.1914 —42.615 —1.0683 0.4185 0.3477 0.3705
JlononHuTenbHble KoadduyneHTs B hopmynax (12)
Pl Mma/K | PV | Py, MIla/R P, k™M), MIla/K k), MIla/K
—0.0116 10.394 0.1483 1.9059 —0.0751 0.0995

a_P (1,2)_ R aAP(T,o) (1’2)_
or),, ~"\earre)),, ~

P(CT) (1 2) +P + k(l 2)(‘02

= (12)
(1 2)+D
rae C(e7) = CN(1 + C{VAp), Cy = Co(1 + C1Ap),
P = Pl 4+ Pl Ap), By = Po(1 + PiAp),
T = T/T.. FKoaddunuents: C’i”), Ci, Pi(”), P, u

Dy npeacraBasoT co6oit HeyHUBEPcalbHble KOHCTAHThI
U B JaHHON paboTe paccMaTpUBalOTCA KaKk He3aBUCH-
MEIe MOAroHOYHkIe napameTphl. Ilonparka k(1) g, ag-
(DEeRTMBHO YUYUTHIBAET UJIEHbI BBICOKOTO MOPAJKA Malo-
ctu (@2, pshy ¥ T.N.) B BbIpaMeHUW A JaBIeHUA
(7). OGoGuieHHas BOCOPUMMYMBOCTL X2 C YYETOM Mep-
BOJi HeacMMNTOTHYecKoi nonpaBku Beruepa [10] umeer
BUL] X(l 2) = A((,l’z)r*“(l + Agl’z)rA). Mpuuem A(()l) =
S (- a) u AP = (1—a)(1— 6)/(F 1) - yun
BepcanbHble aMmIUTY b1, a A & 0.5 [9]. OT™meTuMm, uTO
Ha OKOJOKPUTUYECKUX U30X0paX Ko3(QPUIIMEHThI cr)u
137(1") npUGIU3UTENLHO PABHBI BEIMYNHAM TEMIOEMKOC-
1 C, , u npoussogHoii (0P/0T), , B Toukax mepexona
cMecH U3 AByXx(}aszHoro B ogHo(da3HOe COCTOAHUE.
Onucanue sxcnepuMeHTa. HccienoBanue ¢aso-
BOTO NOBeleHUA M30XOpHOi TemnoeMrocTH Cp , M Mpo-
usBoaHoit (0P/0T),,, B TPeXKOMIOHEHTHON YTIeBOXO-
ponuoit cmecu (Meran +0.35m.4. mnpomana +0.15m.x.
IeHTaHa) NpOBeJeHO Ha Mpelu3NOHHOM anauabaTudec-
KOM CHKaHHUpYIOIeM KalopuMeTpe ¢ 06beMOM AYEHKU
15.2cm3. TlpunnunuansHas cxema KajlopuMeTpa M CIO-
co6 u3mepeHud onucansl B paborax [11,12]. Henocpen-
CTBEHHO M3MepAEeMbIMU BeNIUUYUHAMU OBLIN: MIOTHOCTH
cmecu (morpemnocts usmepenusa 1.5-2%), Temnepary-
pa (morpemnocts 5 - 1074 K), maBnenue (nmorpemHocTsb
3-10~*MTIla), suTansnus (KOTMYECTBO TeMma, N0JaHHOTO
B fiveiiry; norpemnocth 0.02%). TemnepaTypa u faBie-
HUe mepexoja u3 ogHoda3Horo B AByx(}aszHoe cocToAHUE
onpeaenAnuch N0 U3I0MaM TeMIepaTypHbIX 3aBUCHMOC-
Teil SHTANBIUU U JaBleHudA ¢ norpemHoctbio +0.03 K u
+0.002 MIlIa cooTBeTcTBEHHO. 3HAYEHUA TEMIOEMKOCTHU
n npousBogHoit (OP/0T), , BBIYMCIAINCE YUCICHHBIM
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JuddepeHNNPOBaHNEM SHTANbLINU U JaBIEHUA 10 TEM-
nepartype.

CpaBHeHHe ¢ 3KcIepHMeHTOM. B panHoii pa-
60Te ONTUMM3ANKUA TEOPETUUECKOM MOJENU NMPOU3BOAU-
Jach [0 MeTOJy HaUMEHbLIINX KBaapaToB B OKPECTHOCTHU
KpUTHYecKoil Touku Ha pacctoaHuax 0 < r < 0.15. B
oTnu4YMe oT paGoTsl [4], HU ofHA U3 U30XOP, BBIGPAHHBIX
I aHalIu3a, He paccMaTpHBalach B KayecTBe KPUTHU-
yecKoil. [leficTBUTeNbLHOE 00 EHNE KPUTHUYECKOH TOU-
KU Tepexofia MUJKOCTb — Map ONpeAeNfAlochk B paMKax
ONKCaHHOU BhIIIE CAMOCOIIacoBaHHOM nponenypsel. Haii-
JeHHble 3HAUeHUA HeyHHBepcalbHbIX NMapaMeTpOB MpH-
BeJeHbl B Tabmune. OTMeTHM Takike, YTO NPU ONTH-
Muzanuu monenu 1, u p. paccMaTpUBalINCh Kak MOATO-
HouHbkle. OmnpejeneHHble TaKUM 06pa3oM KpPUTUUECKUE
napaMeTpsl OKasaluch paBHbIMHU: p. = 0.2540T-cm 3,
T. = 352.817HK. Ilpu o6paGoTke 3KCIEPUMEHTANBHBIX
JaHHBIX 3HaueHUA MIOTHOCTell paccMaTpHUBalNCh Kak
NOATOHOYHbIE apaMeTphl B Mpejelax NOrpPemHOCTH UX
onpeeneHu .

JKcnepUMeHTalbHble JaHHbIE JIA U30XOPHBIX Tell-
noemkoctu C), , n npousBopuoit (OP/0T), , ANA YeThl-
pex 3HaueHWil MIOTHOCTE CMecH M pPe3ylbTaThl UX 06-
paborru Ha Mogens (11) u (12) npencrasnens: Ha puc.l
u 2. Kak BUAHO M3 PUCYHKOB, pacueTHhHIE 3aBUCUMOC-
TH, NOJIYYeHHbIE B paMKaxX TeOpeTUYecKOoH MOAeNH, XO-
POIIO COTNACYIOTCA C DKCIEPUMEHTANbHBIMU TaHHBIMU.
U3 dopmyan (11) u (12) crenyer, uto C, , 1 (OP/OT), .
KOHEUHbI B KPUTHYeCKo# Touke u paBHbl C(¢7) u P(")
Pazmuuua B noeenennu C,, u (0P/0T), . B onﬂoc‘paz—
HOi U AByX(a3Hoil o6lacTAX, a TaKKe UX CKAYKOB B
TOYKAaX Mepexojia, HEMOCPeJCTBEHHO CBA3aHbI C Pa3HbIMU
aMIIUTYyJaMU BOCIIPUUMYUBOCTU X2. lIpu 3TOM aHOMa-
JUY TEPMOJUHAMHUYECKUX POM3BOAHBIX BOIM3M KPUTH-
YeCKON TOYKM BO3MOMHBI IUIIL B obGmactu 2 > Dy,
YTO COOTBETCTBYET YCIOBHUIO TaK Ha3bIBa€MOIl EPEHOP-
MUPOBKH KPUTHUYECKUX MOKaszaTeneii [13].

3aMeTM TaKKe, 4YTO TEMIOEMKOCTh C’p1 2 =
= C(}z’z) /T u npousBogHas ((’)P/(’)T)(1 2) Ha OKONOKPH-
TUYECKUX M30X0pax CBA3AHBI APYT C APYTOM JIHHENHBIM
COOTHOIIEHUEM
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ap\*?
(&), -

oz
(PyClen) — CuPi™)
(DoCer) — Cy)

_ (D()PJ(,CT) — Py) 6,(1,2)

= = 5 13
(DoCler) = Co) 1

Takaa cBA3b temnoemMkoctn C,, W NPOU3BOLHOM
(0P/0T),,, ABNAETCA NPAMBIM CIEJCTBUEM T'HIIOTE3bI
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Puc.1l. AnnpokcuManus 3KCIEePUMEHTANLHBIX AaHHBIX JIA
nsoxopHoit temmoemroctu C,, m0 ypaBHeHuaMm (6) u
(9)-(11) mas n3oxop, moxry4eHHBIX U3 06paGOTKY FKCHEPHU-
MeHTambHBIX maHHBIX: 1 — p; = 0.2770(0.2725) - cm~3;
2 — p2 = 02577(0.2541)Tr-cm 3 3 - p1 =
0.2397(0.2397) r-cm™3; 4 — ps = 0.2193(0.2194) r - cm 3.
B ckobkax OpUBeJeHbl HUCXOAHBbIE 3KCIEPUMEHTAlbHLIE
3HaueHud nunoTHocreidl. KoabduuuenTs anmpoxcumanum
npejcTaBIeHbl B Tabauie

I 1
_0.12F P
‘M | 3
£ 0.09- A
o
. I /
< 0.061
3
3
0.03F
C L L 1 L L L

| | |
330 340 350 360 370 380

T (K)

Puc.2. AnnpokcuManua sKCIepUMeHTalbHbIX JaHHBIX NI
npoussogHoii (0P/8T),,. no ypaBHenuam (6), (9), (10) u
(12) maa Tex se naoTHocTel, yTo Ha puc.l. Koadduuuen-
THI alNPOKCUMAaIUy NpeACTaBlIeHbl B Tabauie

nsomopdroctu. Ha puc.3 npeacraBieHa 3aBHCHMOCTB
npoussopHoit (0P/0T), , OT N30XOPHON TeNI0eMKOCTH

0.12
0.12 0.10F ,
-~ 0.08F
. i
s 010 ggi
2 30100 120
- 0.08]
Q
% -
= 0.06f
S
0.04F

| |
70 8 90 100 110 120 130
= -1 -1
C, x (Jxmol K )

Puc.3. 3aBucumocts npousBogHoit (0P/0T),,, OT Temio-
€MKOCTH ép,m Il TeX e INIOTHOCTed, 4To Ha puc.l u
2. IlpAmble IMHUM COOTBETCTBYIOT pacyeTy IO ypaBHe-
uHuio (13). Ha Bpe3ke OTHeNIbHO MpeACTaBlIeHa M30X0pa
p = 025771 - cm~® nak HauGonee 6MU3KaA K KPUTHUIECKOH

Cy,z AIA YeThIpeX OKOJNOKPUTHYECKMX H30xop. U3
pUCYHKa BHAHO, YTO BOIU3M KPUTUUYECKON TOUYKU 3TU

BEIMYMHBI [JEHCTBUTENbHO MPOMOPIHOHANBHBI JApPYT
apyry-.
3akaiouyenue. Tarum oGpasom, B gaHHO# paGo-

Te Ha OCHOBe runore3 u3omMopdusMa U nepemMeLIVBa-
HUA TepMOJUHaAMHYECKUX Noieit chopMynupoBaH NpUH-
UNKUaNbHBIA MOAXO0J K NOCTPOEHUIO ypPaBHEHUA COCTO-
fIHUA B OKPECTHOCTU KPUTUYECKONU TOUKM HKUTKOCTh —
nap pealbHOl MHOTMOKOMNOHEHTHO# mupgroctu. Iloka-
3aHO, UTO B KPUTUYECKOH 06G1acTu pas3nuvHble TEPMO-
JUHaMHUYeCKUe XapaKkTepUCTUKU BelllecTBa MOT'yT ObITh
yHUBepcalbHbIM 00pa3oM mapaMeTpH30BaHbl yepe3 IBe
HEe3aBHUCHMBbIe epeMeHHbIe MaciiTabHoii Teopuu. CoBo-
KYNHOCTb TaKUX MapaMeTpusanuil (GakTU4YeCKU INpen-
craBifeT coboif ypaBHeHUE COCTOAHUA KUAKOI cucte-
MbI BOAM3M KpuTHYeckoii Touxku. IlomyueHHwle BbIpa-
JKEHNA BOCIPOU3BOJAT XapaKkTepHble 0COOEHHOCTHU MOBe-
JeHuda HaGmogaeMbIx ¢usndeckux BeanuuH. Ilpu stom
B paMHKax ypaBHEHUSl COCTOfIHUA BOCIPOU3BOJATCA BCe
M3BECTHbIE TeOPeTUYECKYEe pe3yIbTaThl A8 OZHOKOMIIO-
HEHTHBIX MUIKOCTEN U MUIKUX CMecell, Takue KaKk OT-
HOIIEHUA aMIIUTY] B ofHoda3Hoil u aByXx({a3Hoii obnac-
TAX, IEPEHOPMHUPOBKA KPUTUYECKUX NOKa3aTeseil U T.0.
OTMeTuM Tak:e, 4To Hopma BbIpasKeHUI ANA TepMOAU-
HaMUUYeCKUX BelIMYUH He 3aBUCUT OT KOMIIOHEHTHOI'O CO-
cTaBa UJKOCTU. B To ke BpeMs, Bce HEYHUBEPCalbHbIE
napamMeTpbl ypaBHEHUA COCTOAHUA ABIAIOTCA (eHOoMe-
HOJIOTMYECKMMU KOHCTAaHTaMH, KOTOpble ONpeAelfoTCA
POU3BOJHBIMU B KPUTHYECKON TOUKe M KOHIEHTpalu-
fIMM KOMIIOHEHTOB CMeCH.
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