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Ha ocHose aaropnTma BaHra—J'IaHp,ay MEeTOo40M MOHTG-KapﬂO BbINOJIHEHbI NCCNENOBAHUA MAarHNTHbIX CTPYK-

TYP OCHOBHOMO COCTOSIHUSI 1 TEPMOAUHAMUYECKUX CBOWCTB AByMepHoli mogenu [MoTTca ¢ 4ncnom coctosiHuii

cnuHa ¢ = 4 Ha TPeyronbHOl peLleTKe C B3aUMOAEWCTBUAMM NEPBbIX 1 BTOPbIX Givxalilwmnx cocegeid. MNMoka-

3aHO, YTO y4eT aHTUdEePPOMArHUTHBIX B3aUMOAENCTBUI BTOPbIX bavxalilnx coceaeli NPUBOAUT K NOSIBNEHUIO
dpycTpauuy 1 HapyWweHUIO MarHUTHOMO YNopsifodeHusi. YCTaHOB/IEHO, YTO B UCCAeAyemMoli MOAENN B TOYKe

dpycTpauun ca3zosblii Nnepexog He HabnogaeTcs.

DOTI: 10.31857,/S0044451020120093

1. BBEAEHUVE

Nszyuenne 3dpdexkToB ppycTpannm B CIUHOBBIX pe-
[IETOYHBIX MOJIEJISX IPEJICTABIISIET OOJIBIION UHTEPEC
B TeYeHMe I0CJIeIHUX JecsaTuieruii. lurepec K Takum
cucreMaM 00yCJIOBJIEH H0raToil mpupoaoit ha30BbIX I1e-
pexogioB (®II) u 0COGEHHOCTBIO WX TEPMO[MHAMUIE-
CKOI'O W KPUTHYECKOrO IoBejieHusi. @pycrpanun Mo-
ryT OBITH OOYCJIOBJIEHBI KOHKYDPUPYIOMUMI OOMEHHBI-
MU B3aUMOJICHCTBUSIME, KOTOPBIE HE MTO3BOJIAIOT CUCTE-
Me OJIHOBPEMEHHO MUHUMU3UPOBATDH BCE €€ JIOKAJIbHbIE
B3aMMOJIEHCTBYSA, YTO TPUBOIUT K HECKOHEUHO BBIPOK-
JICHHOMY OCHOBHOMY COCTOstHUIO [1-3].

B macrosiniee BpeMsi MCCIIEIOBAHUIO CIIMHOBBIX CH-
creM ¢ (DPYCTPAIUIMEI YAEISIOT GOJIBIIOE BHUMAHUE.
DTO CBA3aHO C Te€M, 4TO (PPYCTPAIMH UT'PAIOT BayKHYIO
pOJIb B PA3JIMYHBIX MATHUTHBIX cucTemax. Kpome To-
ro, GPyCTPUPOBAHHBIE CIIMTHOBBIE CHUCTEMbBI [TPOSIBIISIOT
CBOICTBA, OTJINYHBIE OT COOTBETCTBYONMINX HEPPYCTPU-
POBAHHBIX CHCTEM.

BosbmmmaCcTBO MCCIEOBAHNN CIIMHOBBIX CHCTEM C
dpycTpausMu 10 CUX 0P OrPAHUYNBAJIOCH MOIE/ISIMEI
Wzunra, XY wu Teitzenbepra. us dpycrpupoBanmoit
mojtesn [lorTca cymecTByeT coBceM HEMHOTO HAJIEK-
HO YCTAHOBJIEHHBIX (PAKTOB. BOJIBITMHCTBO NMEOIITUXCsI

* E-mail: d_kurbanoval990@mail.ru

PE3yJIbTATOB MOJIyYeHbI It ABYMepHO# Moiemu TToTT-
ca ¢ YUCJIOM COCTOsIHMI cnmHa ¢ = 2 u ¢ = 3 [4-10].
Dra MoJeJb U3ydeHa J0CTATOYHO XOPOIIO U IIOJLy Y€HbI
UHTEPECHDIE PE3Y/IbTATHI.

Mogesip Ilorrca jgeMoHCTPUPYET TeMIlepaTypHBIi
®II mepBoro min BTOPOro Pojia, B 3aBUCUMOCTHU OT UUC-
Jla COCTOSHUII CIMHA ¢ U IPOCTPAHCTBEHHON pa3zMepHO-
cru. Kpurndeckue cBoiicTBa heppOMArHUTHON MOJIEIH
[Torrca u3BecTHB! JUIIb B AByMepHOM ciydae [10, 11]:
npu g > 4 cucrema jgemoncrpupyer ®PII mepsoro po-
Ja, B TO BpeMsi Kak Ipu ¢ < 4 1epexoJi HellpepbIBEH.
HBymepnas mojiesib [loTTca ¢ nciom cocTostHui crinna,
q = 4 JIOBOJIbHO YHUKAJIbHA U JIO CUX [IOP MAJIOU3Y YE€HA.
DTa MOJIEIb MOXKET OBITh UCIOIB30BAHA JJIsT OIMUCAHUS
[IOBEJIEHUST HEKOTOPBIX KJIACCOB aJICOPOUPOBAHHBIX T'a-
30B Ha rpadure [12]. Janmas MOIE/Ib HHTEPECHA U TEM,
9TO 3HAUEHUE ¢ = 4 ABJIAETCS TPAHUYHBIM 3HAYECHUEM
natepBasia 2 < g < 4, e nabmomaerca OII sBroporo
poma, m objiacTu 3HadeHwit ¢ > 4, B KOTOPOM HMeeT
mecro PIT nepsoro poxa [11]. Kpome Toro, B paccmar-
puBaeMoii Mojesn OBLIO OOHAPYKEHO HEOTHOZHATHOE
[ICEBIOKPUTHIECKOE TIOBeIeHue [4].

Pesynbprarsl uccienosanuit gsyMepHoil deppomar-
anuTHON Mojeau Ilorrca ¢ umesiom coCTOAHUMIT CHUHA
g = 4 na Tpeyroabroii [13] u rekcaronaabnoii [14,15]
pererkax mMerogom Monre-Kapio (MK) nokassisator,
qTo B JaHHOi Momaenan Hadmaomaerca PII mepsoro po-
na. MccienoBanne sT0if MOZEIN € y9eTOM KOHKYDH-
DYIOIIUX OOMEHHBIX B3aUMOJCHCTBUN MOXKET BJIMATH
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Ha €ro TEePMOJNHAMUYIECKNE, MATHUTHBIE W KPUTUYIE-
cKHe CBO#CTBa. Yder aHTH(OEPPOMATHUTHBIX B3ANMO-
JefCTBUIl BTOPBIX OJMXKARIMIX coceeil MOXKeT IIpH-
BECTH K (DPyCTpallid W BBIPOXKJIEHUIO OCHOBHOI'O CO-
cTOsIHUSA, TToABJIeHUIO pa3andubix dasz u OII. Uccire-
JIOBaHUsI BJIUSTHUS aHTU(DEPPOMATHUTHBIX B3aWMOJIEl-
CTBUIT BTOPBIX ONMMKANIUX cocejiel, a Takke dhdek-
ToB (ppycrparmun Ha PII, TepmMommHaMUYIeCKHe CBOIi-
CTBa W MAUHUTHBIE CTPYKTYDPHI OCHOBHOI'O COCTOSIHUSI
mozienu IloTTca ¢ wmcsiom cocrosumii cimua ¢ = 4 Ha
TPEYTOJIBHOM PEIIeTKe B JINTEPATypPe MPAKTUICCKU He
BCTPEUIAIOTCH.

B cBsizw ¢ sTuM, B maHHOI paboTe MBI IpEIIIpHU-
HSJTH TIONBITKY Ha ocHOBe Mmeroga MK mposectu mc-
cremoBanne PII, TepmomHAMITYIECKIX CBOMCTB U Mar-
HUTHBIX CTPYKTYP OCHOBHOTO COCTOSIHUS JIBYMEPHOI
momenu l[lorrca ¢ 4dmeyom cocrosHMit cnimHa ¢ = 4
Ha TPEYroJbHOIl pereTke ¢ (eppPOMArHUTHBIM B3au-
MOJeICTBAEM TIePBBIX U aHTH(OEPPOMATHUTHBIM B3au-
MOJIEHCTBIEM BTOPBIX OJIMKAMIIMIX coceneil. MI3BecTHO,
9T0 ¢ = 3 ABJIAETCHA OCOOBIM 3HAYEHUEM JIJIsi CMEIaH-
Hoit peppo-antudeppomarantHoii mogenn [lorrca, rie
CUUTAETCs, ITO Iepexoj OTHOCUTCs K Tuity Kocrepsu-
na— Tayseca [16-18]. ITockoIbKy 1OBEJEHNE MEHSIETCs
IpU M3MEHEHUU ¢, €CTECTBEHHO CIIPOCUTH, KaK HU3Me-
HUTCs TIoBesieHne pu ¢ = 4. VI3 JaHHBIX, MOy YeHHBIX
Ha CETrOJHSAIIHUI [1eHb, HEeJIb3sd OJIHO3HAYHO OIIpejie-
suTh Xapakrep PII u 3akoHOMEPHOCTN U3MEHEHUST TEP-
MOJIMHAMUYIECKOI'O TIOBeJeHrsT (PPYCTPUPOBAHHON MO-
ey [TorTca Ha TPeyroJibHOI perreTKe ¢ YUCJIOM COCTO-
AHUN CIUHA ¢ = 4, ¥ 3TH BOIIPOCHI JI0 CUX [IOP OCTAIOTCSH
OTKpbIThIME. VcClteToBaHMEe TOI MOJIE/IN Ha OCHOBE CO-
BPEMEHHBIX METO/IOB U Uil IO3BOJIUT MOy YUTh OTBET
Ha psJi BOIPocoB, cBa3aHubix ¢ PII, Tepmommaanmte-
CKUMU U KPUTHIECKAMU CBOWCTBAMIE CIIMHOBBIX CUCTEM

¢ dpycrpanusiMu.

2. MOJAEJIb 1 METO/J NCCJIEJOBAHWNA

Tamunbronnan Mozenn Ilorrca ¢ amcaoMm cocTosi-
HUIl cuHA ¢ = 4 C y4YeToM B3anMOJEHCTBUN IEPBBIX
7 BTOPBIX OJIMZKARIIIX cocesleil MOKeT ObITD IIpeJIcTaB-
JIeH B CJICYIOIIEeM BU/JIe:

H=-J Zcos@m —Js ZCOSQi,Im (1)
ik

0]

rne J; u Jo — napaMeTpnl 06MeHHBIX (eppoMaruuT-
Horo (Jp > 0) u anrudeppomaruursoro (J; < 0) B3a-
UMOJICHCTBUIl COOTBETCTBEHHO JIJIsI [EPBBLIX U BTOPDLIX
GuimKaiimx cocegieit, 0; 5, 0; ), — yTIIBI MEKLy B3anMO-
nefictBytomumMu crmaamu S;—S; 1 S;—Si; v = |Jo /1| —

® © e o
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) & @& @ @& ]
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Puc. 1. Mogens MNotTca ¢ yncnom cocrosHuii cnvHa ¢ = 4 Ha
TpeyrosbHOW pelueTke

BeJIMYMHA, B3aMMOJIENCTBIS BTOPBIX OJIMZKANIINX coce-
seit. CxeMaTUIeCKOe U IBETOBOE IIPEJICTABJIEHUS] MO-
nenm m3obpakeHsl Ha puc. 1. Ha BcraBke mpuBemens
HaIPaBJICHUS CIIMHOB JJIs KAaXKJIOTO M3 YeThIPEX 3Ha-
YeHUil CIMHA U COOTBETCTBYIOIEE I[BETOBOE IIPE/ICTAB-
stenne. Takzke TpeCcTaBIEHBI B3AMMOEHCTBIS MEXK LY
MEPBBIMU U BTOPBIMU OJIMZKANIIIUMA COCEIISIMHU.

Kak BumHO Ha prCcyHKe, HAIIPABJIEHUS] BEKTOPOB 3a-
JIAHBI TAKAM 0OPA30M, UTO BBIIIOJIHSIETCS] PABEHCTBO

9. — 0, ecmn S; =S

I 109.47°, ecmm S; # Sj,
cos 05 — 1, ecn S; =S5
—1/3, ecmm S; #S;.

B macrosmee Bpemst Takue CuCTEMbl HA OCHOBE MUK-
POCKOIIMYECKHUX TaMUJIbTOHHAHOB YCIIEITHO U3YYatoTCsl
Ha ocHoBe MeTona MK [19-22]. B nociie tHee Bpems pas-
paboTaHO MHOTO HOBBIX BADUAHTOB aJTOPATMOB METOA
MK. Ognum n3 maubosee 3bHEKTUBHBIX I HCCIIE-
JO0BaHUA IIOJI‘O6HI)IX CUCTEM ABJIAETCA aJITOPUTM BaH—
ra—Jlannay [9,23,24], ocobeHHO B HU3KOTEMIIEPATYD-
uoii obsiactu. [losTomy HaMu, B JAHHOM UCCIIEIOBAHUN
OBLT UCIIOIB30BAH 3TOT AJTOPUTM.

B crammaprubiit  asroputm Bamra-—Jlammay wmbr
BHECJIA JIOTIOJIHEHUS, KOTOPBIE II03BOJIAIOT BBISICHUTH
MAarHUTHYIO CTPYKTYPY OCHOBHOT'O COCTOSIHUSI CHCTEMBI.
JIaHHBII aJITOPUTM SBJISIETCS PeAIN3aleil MeTOIa SHT-
PONLUITHOIO MOJENUPOBAHUS U IIO3BOJISIET BBIYUCIUTH
(GYHKIUIO TJIOTHOCTU COCTOSIHUI CHCTEMBI. AJITOPUTM
Bamnra —Jlanjay ocHOBaH Ha TOM, YTO COBEPIIas CJIy-
qaiinoe OJIyKJaHue B MMPOCTPAHCTBE dHEPTHH C BEpo-
SATHOCTSIMU, OOPATHO IPOIOPIIMOHAIBHBIMUI ILJIOTHOCTH
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®pycrpuposaHHas mogess [oTTca. . .

cocrosiauil g(F), Mbl IIOJIly4aeM DPABHOMEPHOE DACIIpe-
Jestenne 1o dueprusiM. [1omodpas BeposiTHOCTH TIepexo-
JIa TAKUMHU, 9TO IIOCEIIEHUE BCEX IHEPIeTUICCKUX CO-
CTOSIHUIN CTAJ0 Obl PABHOMEPHBIM, MOYKHO IIOJIYyYUThH
U3HAYAJIBHO HEM3BECTHYIO IJIOTHOCTD cocroanuit g(E),
3Has KOTOPYIO, MOYKHO BBIYHC/IUTH 3HAYEHUSA HEOOXO-
JIIMBIX TEPMOJIMHAMUYECKUX IapaMeTPOB IIpU JII00OM
remueparype. [ockosbky mioraocts cocroguuit g(E)
OY€HB OBICTPO PACTET C YBEJIMIEHUEM PA3MEPOB UCCIIe-
JIYEMBIX CHUCTEM, JJIsi yA00CTBa XpaHEHUsT U 00paboTKM
GOJIBIIIX YNCEJT TTOJIb3YIOTCs BenIrHOi In g(F).

Anropurm Bamra-—Jlanmay bl ucmosb3oBain B
CJIeJIyFOIIeM BUJIE.

Ba/1aeM Mpon3BOJIBLHY0 HAYAJIbHY 0 KOH(PUTYPAITHIO
cimuoB. CTaproBble 3HAYEHUS ILUIOTHOCTH COCTOSHUI
g(E) = 1, rucrorpaMMbl paclpe/eJIeHnii 110 SHepru-
am H(E) = 0, craproBblii MoauduKanoHHbLil dhakTop
f = fo=e! ~ 2.71828. MHOTOKPATHO COBEpITAEM IMa-
ru B Ga30BOM IPOCTPAHCTBE, OKA HE MOJIY IUM OTHOCH-
TeJIbHO IWIOCKYI0 ructorpammy H(E) (T. e. oka He Gy-
JIyT MOCEINEHBI TPUMEPHO OJIMHAKOBOE KOJMIECTBO pas3
BCE BO3MOYKHBIE Y9HEPI€TUYECKUE COCTOAHMS CUCTEMBI).
TIpu 3TOM BEPOATHOCTH MEPEXOIA U3 COCTOSTHUS C IHEP-
rueit By B cocTostHue ¢ sHeprueil 'y ompenemnseTrcs 1o
dopmyiie p = g(E1)/g(E2). Ecau nepexon B cocrosinue
¢ sHeprueil Ky cocTosiicst, To

g(E2) — f - g(EBa),
g(E1) — f-g(En),

Eciu rucrorpamma crasia «IJI0CKOit», TO IpupaBHUBaA-
em HyJto rucrorpammy H(E) — 0, yMeHbIaeM MO/u-

H(E2> — H<E2> + 1,

H(Ey) — H(Ey) + 1.

ukammonmeiit daxTop f — \/f I IpooIKaeM CHOBA,
moka f > fin. B HamewMm ciaydae fp,, = 1.0000000001.
Taknm 06pa3oM, OIpeJIeIuB IJIOTHOCTh COCTOSIHUAN CH-
CTEMbI, MOYKHO PACCUUTATH 3HAYCHUST TEPMOIHHAMUIE-
CKUX TIapaMeTpPOB Ipu Jio0oit Temieparype. B dact-
HOCTU, BHYTPEHHIOI 3Hepruio U, cBOOOIHYIO SHEPTHUIO
F, ynenpnyio temmoemMkocts C' U 9HTPOMUIO S MOXKHO
BBIYUC/IATD, UCIOJIb3Ys CJIEIYIONINE BhIPAYKEHUSI:

UT) = ZEg(E)e*E/kBT/ Zg(Eka/kBT -
2 E

F(T)=—kpTn [ Y g(B)e #/FT ) (4)

(I/1|/kBT)?

o) = WL o2y ), @)

(6)

rjie N — gucio gacrun, T — remueparypa (3/1ech 1 Jia-
Jlee TeMIeparypa jaHa B exununax |Ji|/kg). Pacuers
[POBOJIAJINCH JIJIsl CHCTEM C HEePUOJMIECKIMHI IPAHII-
HBIMH YCJIOBHUSIMU ¥ JINHEHHBIMI pa3Mepamu LX L = N,

L =12-120.

3. PE3VJIBTATHBI MOAEJINPOBAHWUA

Anayims JaHHbIX, TIOJYYeHHBIX B JAHHON pabore, 1mo-
Ka3BIBAET, UTO JIJIsI UCCJEYEMON MOJIETN HADJIIO/IAeTCs
0OJIBIIIOE KOJIUYECTBO Pa3IUIHBIX MAIHUTHBIX CTPYK-
TYP OCHOBHOT'O COCTOsiHUs. HeKoTOpble M3 HUX Ipe/-
craBjieHbl Ha puc. 2. Ha sToMm pucyHke crimabl 0603HA-
YeHBbI KPYXKKaMU Pa3jndHbIX 11BeToB. CruHbl, 0603Ha-
YeHHbIe KPYXKKaMU OJHOI'O U TOTO K€ IIBeTa, NMEIOT
OIMHAKOBOE HAIIPABJIeHNE. BUIHO, YTO B paccMaTpuBa-
eMOil MOJIeJTH OHU MOI'YT OBITH YIIOPSI0Y€EHbI B 4YeThIPEX
HanpasieHnax. Konduryparym oy deHs! s Pa3Hbix
suadenuii r. Ha puc. 2a mpezicraBjieHbl MarHUTHBIE
CTPYKTYpPbI 0cHOBHOTO cocrostaust it 7 = 0.0. OcHoB-
HO€E COCTOSIHUE $IBJIAeTCs (DEPPOMATHUTHBIM, B KOTOPOM
BCE CIIMHBI OPUEHTUPOBAHBI BIOJIb OJHOTO M3 YETHIPEX
HaIPaBJICHUI — CHCTEMa IETHIPEXKPATHO BBIPOKICHA.
Ha puc. 26 u 26 mpuBeieHbI TPUMEPHI OCHOBHBIX COCTO-
auuit s caydaes r = 0.5 u r = 0.75. D1u crpyKTyphI
UMEIOT TI0JIOCOBYIO CTPYKTYPY, IPUYEM IIIUPUHA, [[BET U
HAIIPABJIEHUE II0JI0C MOXKET OBITh NMpou3BOIbHBIM. Ko-
JITIECTBO COCTOSIHUI ponopnnoHaabio In(Ngg) o< L.
s caygas » = 1.0 (puc. 22) yuer anrudeppomar-

- @ ® ® B & B ® & ® ¥ ® - " 8 8 & @& LI "« & = @
- - - - - - - - - - - - - - L] L L - L] -
a o
- - - - - - - - - - - - - - L - L - - -
® @& ® @ & & ® § & & @ @ *® & & & & 8 & @ L LI
#® & & ¥ @ & ® & & 8 8 @ ¥ & % & @ @ " . - w LI

" @ 8 = B B 8 ®F 8 8 ®N 8 & B W B & B B & 8 8 ® @&
" & & & & ® & 5 8 B @ @ " & & & & &5 & & & = @8 =
& @ ® & ® ® ® & ® ® 8 ® " @ @ & = & & 8 &8 & = =
@ & & @ & & @ & & @ & @ B AR RS
- @& ® W 8 & ® ® & @ 8 & @ &F % B 8§ & & 8 & & ® @&
" & & ® & & & & 8 & @ @ LI L e O LB B L
& & & & 8 & & & 8 @ @ @ & @& & & & & & & & B & @
. 8 @ @& & & & & & * @& - 2 & & @ & & & @ @ &
" & ® & ® & & ¥ 8§ @ o O & & & & & @ & @
@ B @ B @ B OB 8 8 & ® ® ® % @ @ ® & # % ® 8 & W
- " ®m ® ® ®m ® = ® ® ® @ " " 8 =R o8B B B " B E B ®
@ & @ & & & & @ & @& @ @ @ & & & & @& & & & 8 @ &

Puc. 2. MarHnTHble CTPYKTYpbl OCHOBHOIO COCTOSIHWS: @ —
r=0,6—r=05 6—7r=075e¢—7r=1.0
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Puc. 3. MnotHoctb coctositmii g(E) npu r = 1.0

HUTHBIX B3aUMOJIEHCTBUN BTOPDLIX OJIMKARIIINX coceneit
PUBOJIUT K TIOJTHOMY HAPYIICHUIO MATHUTHOTO YIIOPSI-
nouenns. CTernenb BBIPOKICHUA OCHOBHOTO COCTOSTHIIS
B jannoM ciaydae In(Ngs) oc L2, Taxum o6pazom, pu
r < 0.5 cucrema nmeeT HEPPOMATHUTHO YIIOPSITOUECH-
HOe ocHOBHOe coctostHue; npu 0.5 < r < 1 oCcHOBHOE
COCTOSTHIE MMeEeT IOJIOCOBYIO CTPYKTYpy; mpu 1 = 1
OCHOBHOE COCTOSIHUE CUJIbHO BBIPOXKJIEHO, TOJIOCOBaS
CTPYKTYpa pa3pyIieHa.

ITnorrocTh cocrosiumit g(E) st cucreM ¢ pasind-
HBIMU JIUHeHbIME pa3Mmepamu L npu r = 1.0 npejicras-
JIeHa HA pUC. 3. DHeprus Ha PUCYHKE U Jajiee IPUBe/ie-
na B eqununax |Ji|. Ha pucynke BuiHo, 4T0 NJI0THOCTD
cocrosianit g(E) 3HAUMTEIBHO BO3PACTAET ¢ POCTOM JIU-
HEHBIX Pa3MepoB cucTeMbl. Takoe TOBeJIeHIe CBA3AHO
C BBIPOXK/IEHUEM OCHOBHOTO COCTOSTHUS cUCTeMbI. MoK~
HO TIPEJIIIOJIOKUTE, UTO pu 7 = 1.0 cucrema cTaHOBUT-
cs1 cliIbHO bpycTpupoBanHoi. s nanHoit Moesn 00-
JgacThb (pycrpaimii (06JaCTh, B KOTOPO#l KOHKYPEHIIs
OOMEHHBIX B3aMMOJIEHCTBUIl TPUBOAUT K PA3PYIICHUIO
YIIOPSI/IOYEHIs] OCHOBHOI'O COCTOSIHUS ) HAXOJUTCS B UH-
TepBasie 0.5 < g < 1. IIpu arom Touka r = 1.0 aBagercs
TOYKOM CUJIBHOI (dbpycTpaIun.

Ha puc. 4 npuBeieHsbl TeMiepaTypHble 3aBUCAMO-
CTHU SHTPONHU S JIJIsl CUCTEM C PA3JUIHBIMUA JTHTHEHHBI-
Mu paszmepamu upu r = 1.0 (31ech u gasee crarucTu-
decKasl IOTPEITHOCTH He IIPEBBINIAET PAa3MEPOB CUMBO-
JIOB, MICTIOJIb30BAHHBIX JIJIsI TOCTPOEHMSI 3aBUCHMOCTENH ).
Ha pucynke BumHO, 9TO ¢ yBeJUYEHHEM TeMIIEpaTy-
PBl SHTPOIUS JIJIsi BCEX CHUCTEM CTPEMHUTCH K Teope-
TUYIECKN TpeicKa3annoMy 3Hadennio In 4. Ilpu auskmx
TemMueparypax, OJIu3KuX K abCOJTIOTHOMY HYJIIO, SHTPO-

S/N
14F In4=1.38629
‘QQQQQWQ‘
1.2 ‘
7 —e— [ — 24
1.0 N 48
/ —v— 60
0.8 79
—— 96
0-6 —— 120

Sy/N = 0.441(2)

0.4r

0 0.5 1.0 1.5 2.0 2.5 3.0
kpTlJ,|

Puc. 4. TemnepaTypHasi 3aBWCUMOCTb 3HTponuu S npu
r=1.0

ClkpT
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kpT1Jy|

Puc. 5. TemnepaTypHble 3aBUCHMOCTY YAENbHON TenI10eMKOC-
™ C npur=1.0

sl He MEHSIETCsI B 3aBUCHMOCTH OT JIMHEHHBIX pas-
MEPOB CHCTEMBI I CTPEMUTCSI K HEHYJIEBOMY 3HAYUCHUIO
(So/N = 0.441(2)). HenyneBas ocraTodHast SHTPOIIHS
SIBJISIETCST CJIEJICTBUEM BBIPOXK/JICHUSI OCHOBHOT'O COCTO-
sauus. Takoe MOBEJIEHIE SHTPOIHNN CBHUJIETEIbCTBYET O
BO3HUKHOBEHUU B cuCTeMe (pPyCTPAIHil.

Ha puc. 5 upejicraBieHbl 3aBUCUMOCTH YJIE€JIbHOM
rerioeMkoct C' or Temneparypst gyt 7 = 1.0, mo-
JIyI€HHBIE TIPU PA3INIHBIX JIMTHEHHBIX Pa3Mepax CUCTe-
Mbl. OTMeTHUM, 9TO JjIsi TEIJIOEMKOCTH HAOJII0IAeTCsl
HEOOBITHOE MOBEJIEHNE, KOTOPOE XapaKTepu3yercs OT-
CYyTCTBHUEM sIDKO BBIPAYKEHHOT'O Ka. MakcumMyMbl Ter-
JIOEMKOCTH B JIAHHOM CJIy9Yae BMECTO OCTPBIX A-00pas3-
HBIX [TMKOB UMEIOT CrylaxKeHHble nuku. Ha pucynke Bui-
HO, 9TO TEMIIEPATyPHbIE 3aBUCHUMOCTH TEILIOEMKOCTH
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Puc. 6. TemnepaTypHble 3aBUCMMOCTMN YAENLHONR TEMI0EMKOC-
T C' npu pasnnyHbIX 3HAYEHNAX T

HE 3aBUCAT OT JIMHEHHBIX Pa3MEPOB CHUCTEMBI, ITPUIEM
9TH MAKCHMYMBI B IIPEIeJIaxX MOTPEITHOCTH ITPUXOIATCS
Ha OJHY U Ty Ke TeMIIepaTypy JazKe Jijisi CUCTeM C Hau-
MeHbIUM 3HadyeHueMm L. Takasi kKapTuHa TeMmieparyp-
HOM 3aBUCUMOCTH TEIJIOEMKOCTH OOBITHO HADIIOIACTCS
17151 PPYCTPUPOBAHHBIX CIIMHOBBIX cucTeM [25]. 3Bect-
HO, UTO B TOYKE (DPYCTPAIINN TTOSIBJISIETCS CTUIAYKEHHbBIN
MUK ¥ TOJIOYKEHNEe MAKCHMYMa 9TOrO MUKA 3aBUCUT OT
3HAYEHUs T, HO €r0 BeJIMYNHA [P u3MeHeHnn L ocTaer-
Csl MPAKTUIECKU [TOCTOSHHOM. VICXO/st M3 3TOro MOXKHO
MIPEIOJIOKUTD, ITO 3HadeHne r = 1.0 ABsgerca TOI-
Koit bpycrpanuu. Pesyaprarsl 310 paboThI MOKA3bIBA~
10T, YTO B TOYKe (PPYCTPAIMH B HCCJIEyeMON MOIEH
@II orcyrcrByert. 1 aHAIOTUIHON MOJIE/ TN Ha, TeKCa-
rosajibHON pemterke [15] GbLI0 ycTanoBIEHO, YTO IPU
r = 1.0 mabmonaerca PII nepsoro poma.

Jlyist GoJtee JIydIero mOHUMAHUS TePMOITHAMITIEC-
KOT'O TOBEJIeHUsI JAHHON Mojiesin Ha puc. 6 mpuseje-
HBI TEMIIEPATYPHbIE 3aBUCHUMOCTU TEIJIOEMKOCTHU JIJIst
pa3sbix 3HaveHuil 7. Ha pucyHke BumHO, 9TO 11 1 =
= 0.1 TemI0eMKOCTb MMEET OCTPBIN IHK, MOJIOYKEHUEe
KoToporo coorBercTByer Temieparype PII. Jlna r =
= 0.5 HabJ/oaeM paCIIeIICHIe TeIJI0eMKOCTH (OJIUH
MAKCUMYM SIBJISI€TCSI OCTPBIM, & BTOPON — IJIABHBIM),
qTO SABJISIETCS XapaKTEPHO 0COOEHHOCTHIO (hDPyCTPUPO-
BAHHBIX CHCTEM BOJM3U TOoUeK dppycTparmii. Takoe mo-
BejleHrne O0'bSICHSIETCS] YaCTUIHBIM YIIOPSIOUYEHNEM CU-
crembl (puc. 26 u 26). s 3navenus r = 1.0 adbdek-
ThI (bpycTpanun Hanbojee CUILHO BBIPAYKEHBI: OTCYT-
CTBYeT OCTPBIil MUK, HAOJIIOJAeTCsI TOJIBKO CrUIazKEeHHBII
MaKCUMYM, CHCTEMAa [TEPEXOJUT B CHJIBHO (DPYCTPUPO-
BaHHOE COCTOSIHUE, T.€. B CHCTEME OTCYTCTBYET IMOPsi-
JIOK (pHC. 2e).

4. SAKJIFOYEHUE

WcceroBanme MArHUTHBIX CTPYKTYP OCHOBHOTO
COCTOSIHUS U TEPMOJIMTHAMUYECKNX CBOMCTB JIBYMEPHOMN
mozienu Ilorrca ¢ 4mcyiom cocrosguumit crimaa ¢ = 4
Ha TPEYTOJIbHOW pelreTKe C y49eTOM B3anmMOACHCTBUI
MIEPBBIX W BTOPDLIX OJIMKANIINX cocefieit BBITOIHEHO C
ncnoJib3oBanneM ajgropurma Banra - Jlannay meroiom
Monte-Kapmio. Ilomydensl MarauTHbIE CTPYKTYPBI
OCHOBHOTO coctosinusi. [lokazano, aro yder anTudep-
POMArHUTHBIX B3aMMOJIEHCTBHUIl BTOPBIX OJIMKANIITIX
cocelieil TPUBOIUT K (DPyCTpAlA W HAPYIIEHUIO MAar-
HUTHOTO YTOPSJIOUEHNs. YCTAHOBJIEHO, UYTO 3HAUYCHUE
r = 1.0 aBasgercss ToUKoW PyCcTpaIUN JJIsT UCCTIETY-
emoit mojiesu. Ilokazamo, 1To B TOUKe (bpycTpanun B
JaHHOM MOozem (ha30BbIil IEPEX0/T OTCYTCTBYET.

dunancupoBaHue. UccreroBanne BBITIOJI-
HeHO TIpu duUHAHCOBOH moIepKKe Poccuiickoro
dorma  pyHIAMEHTANTBHBIX HCCIIETOBAHUN  (IPOEKT

Ne19-02-00153) u donna Tamxu Maxadea 110 1m0j-
JleprKKe HayK1, 00pa3oBaHusd U KyIbTYPEL
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