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OrnucaHo BIMsTHUE Tetuta (pa30Boro Iepexoa Ha TeMIiepaTypy 3aMKHYTOM MHOTOKOMITOHEHTHO# rmapora-
30BOIi MeTacTabMIbHOM (ha3bl, Ha pacTylIre 3aKPUTUIECKHE KaIlJId U UX paclipeqeeHue Mo pa3MepaM Ha
CTaa¥ TOMOTEHHOTO 06pa3oBaHUs M pOCTa (CTaauy HyKJIeallun) 3aKpUTUIeCKUX Karelib. [Ipenronaraer-
Csl, UTO MEXIY CYIIECTBEHHO 3aKPUTUUYECKMMU KaIlJISIMU M MIapOra3oBoOil cpenoil ycTaHaBIMBAaeTCs CTallM-
OHapHBII TNHOY3NOHHBIN TTepeHOC MOJIEKYJT KOHASCHCUPYIOIIMXCS MTapoB U TeIlia, IPU KOTOPOM KaK CO-
CTaB KaIllu, TaK U ee TeMIlepaTypa OCTaloTCs yKe MTOCTOSTHHBIMU U OMMHAKOBBIMU TSI BCEX 3aKPUTUYECKUX
Karesib. [TonyyeHa cucTeMa ypaBHEHUIM, OTIPEEISIONINX COCTAB M TEMIIEpaTypy CYIIECTBEHHO 3aKPpUTHUYE-
CKHUX KarleJib, CKOPOCTb UX POCTa Yepe3 HauaJbHYIO TeMIIEpaTypy U MepechillieHus1 napoB. [TocTpoeHbI BbI-
paxkeHue TSI OTKIIOHEHMST TeMITepaTyphl Mapora3oBOi Cpellbl OT €€ Ha4aTbHOTO 3HAYEHMS M BBIpaXKeHHE
1151 (DYHKIIMM pacnpeiesieHusl Kareab o pa3MepaM B 3aBUCMMOCTH OT BPEMEHU.
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BBEIAEHME

HUccnengoBannio HEM30TEPMHUUIECKOM TOMOTCHHOM
HYKJIeally B MIepeChIIIEHHBIX MapaxX MOCBSILEHO 10-
BOJIBHO MHOTO pa®oT. OOBIYHO, KOrma uaeT pedb O
TETUVIOBBIX 3¢ @deKTax HEM30TepPMUIECKON HYyKJIIea-
UM, OOCYXIaeTcsl poJib HarpeBaHUsl OTHOKOMITO-
HEHTHBIX Kamejlb OKOJOKPUTHMYECKOIO pa3Mepa U
BO3HUKAIOIIIEE BCISICTBHE 3TOIO TEIIOBOE TOPMOKE-
HYI€ CKOPOCTH HyKJIealuu [ 1, 2], HarpeBaHue, U3BMEHe-
HIE COCTaBa 1 TEIUIOBOE TOPMOXKEHIE CKOPOCTH POCTa
OIMHOKOMIIOHEHTHBIX 1 MHOTOKOMITOHEHTHBIX 3aKpH-
THUYECKHUX KalleJieK B YCJIOBUSIX CTAallMOHAPHOTO U He-
CTaIlMOHAPHOTO OOMEHA BEIIECTBOM U TEILIOM C IIapo-
razoBoii cpenoii [3—9], BiusHue Tervia ¢pa3oBOro mnepe-
XoJa B 3aMKHYTOM OTHOKOMITIOHEHTHOM IMapora3oBoii
MeTacTaOWIbHOM (pa3e Ha pacTyliue 3aKpUTUICCKUE
Karuii U UX paclipeiejieHre Mo pa3MepaM Ha CTaauu
TOMOT€HHOTO 00pa3oBaHUs U pocTa (CTaauu HyKJjea-
UK1) 3aKpUTUIECKUX Kaneiab [10—12].

B nanHOI1 cTaThe MBI XOTEIU OBl BKIIOYUTH OITM-
CaHME TEIUIOBBIX H(P@PEKTOB HEM30TCPMUICCKOMN
KOHAECHCALlMM B 3aMKHYTOM MNapora3oBoii MeTacTa-
OMIBbHOM (ha3e B TEOPUIO CTAAUM HYKJICALIMU 3aKpr-
TUYECKMX KalleJlb B MHOTOKOMITOHEHTHBIX ITapax,
MOCTPOSHHYIO HeTaBHO HaMU B paboTtax [ 13, 14]. I1pu
5TOM MBI He OyIeM 00CyKIaTh 3BOJIIOLIUIO pacIpeae-
JIEHWSI MHOTOKOMITIOHEHTHBIX OKOJOKPUTUYECKUX

KaIleJib B YCJIOBUSIX HEM30TEPMHYECKOM KOHIEHCA-
UM HAa WHKYOALIMOHHOM cTamuu (GHOpPMUPOBAHUS
CTallMOHAPHOI CKOPOCTU HYKJIeallMu, paccMaTpyBast
3Ty 3a7ady KakK TpeOyIOIIyI0 OTAeIbHOIO UCCIe0Ba-
HUg. ®akTOpOM, 3HAYUTEIHLHO YIPOLIAIOIIUM U3Y-
YeHWE CTAIuU HYKJIeallMW 3aKPpUTUUYECKUX Kallellb,
OyJeT yCTaHOBJIEHUE CTallMOHAPHOTIO COCTaBa U TEM-
MepaTypbl CyIIECTBEHHO 3aKPUTHYECKUX Kareib
BMECTE C YCTAaHOBJICHUEM CTallMOHApHOU nnddy3un
MapoB B pacTyllye Kariu.

1. ACXOAHBIE COOTHOILIEHWA

[IycTte mcxomHast cucTeMa COHEpXKUT kK KOMIIO-
HEHTOB KOHJIEHCUPYIOIIMUXCS MAapOB U HEKOHIAEHCH-
pyoluiicss naccuBHbBIN ra3. CuuTaeM 3agaHHBIMU

HavdyaJIbHbIE KOHILIICHTpalllM IIapOB l’li’o, KOHIEHTpa-
LIMIO TIACCUBHOTO Ta3a 7, U aOCOJIOTHYIO HAUaJIbHYIO
TeMIIepaTypy maporasoBoii cmecu T;.

ITo Mepe MOHOTOHHOTO POCTa OOPa3YIOIINXCS 3a-
KPUTHYECKMX KarleJb KOHLEHTpAlMM MapoB #; (1)

Kak (PYHKLIMU BPEeMEHU [ YMEHBIIAIOTCS, a TEIUIO,
BBIIIEJISIIONIEECST B Pe3y/IbTaTe KOHACHCALIUU, IIPUBO-

IWT K TIOBBILIEHNUIO TemIiepaTypsl 7 () maporazoBoii

CpCIbl. HpI/I 9TOM CKOPOCTb I'€HE€pallMM HOBBLIX 3a-
KPUTUYCCKUX  KaIllejb IIOCTCIICHHO CHMXACTCA
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BIIMAHUE PA3OTPEBA TTAPOTA30BOWM CPE/Ibl

BCJICICTBUE YMEHBIICHUS MEPEChIIEHNIA KOHIEHCH -
PYIOLIMXCS TTapOB M MOBBIIIEHUS TeMITepaTypbl Me-
TacTaOMIIbHON (pa3wl. I TeKyIIuX 3HaYSHUM epe-

ChILIeHMIT TapoB ;(f) numeeM

_n (1)-7(T)
Ci) = ——7—-—

n; (T )
rie 7; (T') — 3aBHCsILIas OT TEeMITepaTypbl KOHLIEHTpa-
LI1sI HACBILLIEHHBIX ITAPOB [-I'0 KOMITOHEHTa BOJIN3U
IUIOCKOM MOBEPXHOCTU YUCTOM KUIKOCTH AAHHOTO

KoMImoHeHTa. COOTBETCTBEHHO 11 HAYaAJIbHBIX 3HA-
YEHUU MEePECHIIEHUN UMEEM

Cio = Mg — 1 (To)
S —
”i(To)

CkopocTh HykJeauu J MHOIOKOMITOHEHTHBIX

Karejab MOXET OBITh 3amuvcaHa B cJIeayromemM BUIOC
[13—16]:

, 1=1,2,..,k, (1)

, i=1,2,.. k. 2)

J=ce e, (3)

rae AF, — paboTta o6pa3oBaHUs KPUTUYECKON KaIrUuIu
(3HaueHue paboThl 0Opa3oBaHMs KaIlId B CEIJIOBOM
TOYKE ITPU HEYCTOMYMBOM PABHOBECUU KaIlJIU C MHO-
TOKOMITOHEHTHOII mapora3oBoit cpenoii), a C —
MPEOPKCIIOHEHIIMAIbHBIIT MHOXUTENb, 3aBUCSIIAI
OT IIYTH IIepexo/ia yepe3 CeAI0BYIO TOUKY pPabOTHI, OT
TeMIIePaTypPhl OKOJTOKPUTHISCKUX KaIle/Ib U IIePEChI-
LIEHW TTapoB, HO MaJl0 U3MEHSIOLUICS CO BpeMe-
HEM Ha CTaauu HykKJiealluu. BeipaxkeHue st paboThl

AF, nmeert Bup [14]:

) — 1631’0'3 ({C}’T)U; ({c}’T)’ (4)
3(kyT)

rae kg — nocrosiHHas bonbiMaHa, 6 — Ko3dduiu-
€HT NOBEPXHOCTHOI'O HATSKEHMSI KaIJIM U TTapaMeTp
U 3aBHUCST OT COCTaBa KpUTUIECKOIT Kariu, KOTOPHIi
OIIpeneIsIeTCsI, B CBOIO odepenb, 3HAUCHUSIMU TIepe-
coiennit napos {C} = (§,, {5, ..., i)-

Kak nokazano B [14], mis1 HaxoxXaeHMsI MOJIbHBIX
moneit {x.} = (X, X¢»-.., Xj.) KOMIOHEHTOB B KPUTH-
YeCKOM Karjie U ImapaMeTpa U B 3aBUCUMOCTH OT IIe-
PECBIIIEHUN MOXHO ITOJYyYUTb CUCTEMY HEJIMHEH-

HBbIX YpaBHEHUI1
) . T
X = Cl +1 exp (_ Ul ({XC} > )j ,
v

v ({x}.T)

i=1,2,...,k.
> &+l exp(—v’ ({XC}’T)j =1. (6)
v (). T) v
B stux ypaBHeHUsIX U; ({x,} ,T') — mapLUyanbHblii 00Bb-
eM /-ro KOMIIOHeHTa B Karute, v, ({x.},T)
CTByIOIIUI KO3(hOUINEHT aKTUBHOCTH.

OHDC,Z[CJ'[I/IM OTHOCHUTCJIbHBIC M3MCHCHUA IICPC-
CBIILIEHUIA ImapoB Ha CTauM HYKJICAllUU KaK

AF, (1) = AR ({E}. T

(5)

k

— COOTBET-
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0,(t) = Cio :Ci(t)’
Co

rie {, — MOIHOE MepechleHe MHOTOKOMITIOHEHT-
Horo mapa [13, 14]:

=1,2,...,k, 7

k
EZ (Cio+1) - 8)

HNmes B BUIy MalocTb OTHOCUTEIbHBIX U3MEHE-
HUA TepechllieHUd @;(f) <1 W TeMIeparypsl
AT/T, = (T - T,)/T, mapora3oBoii cpeIbl Ha CTaTHi
HyKJIealluu, MOXXHO TOJIOXUTh

AT (1)

AF (1) = AFy+ D Ty, (1) + T O
i 0

AT (1)
Tj (10)

0

J@)=J, eXP(—ZFi(Pi (1)-Tr

3pech J, = ']|{g0},70

YyaJIbHBIX 3HAYSHUSIX MEPECHIILIEHUN U B TIpeHeOpeKe-
HUM pa30rpeBOM MMapora3oBoii Cpelbl, HO C y4eTOM Ha-

rpeBa OKOJIOKPUTUYECKUX Kanenb, AF, , = AFC| T
’ 0540

OAF,
I = C ( p) j
@ {Co}To

_ (aAFc ({co},mj _
{GobT:

dInT,

— CKOpPOCTb HYKJICalMW IIPpHU Ha-

(1)

(12)

ITo Mepe pocTa 3aKpUTHUYECKOM KaIlIk €€ COCTaB 1
TeMIlepaTypa M3MEHSIOTCSI, IIPU 3TOM IIOCTEIIEHHO
YCTaHABJIMBAETCS CTAllMOHAPHBIA pEXUM pocTa U
oOMeHa TEeIUIOM C ITapora3oBoii cpeaoii, B KOTOpOM
KakK coCTaB KaIljlu, xapaKTepM3yeMb11>'1 Ha60pOM
MOJIBHBIX HoJieit {x = x,}, Tak u ee Temneparypa T,
OCTaIOTCSl YK€ MOCTOSTHHBIMU M ONMHAKOBBIMM JIJIST
BCEX 3aKPUTUYECCKUX KaIlCJlb. EC.HI/I BpE€Ms YCTaHOB-
JIEHUSI CTAallMOHAPHOIO peXMMa pOCcTa Karljlkd MaJio
10 CPaBHEHUIO C 00IIeil IPOIOJLKINTEIbHOCTBIO CTa-
I HyKJeauuu (3To OydeT Tak, €CIM MaKCUMallb-
HBII pa3Mep Karlejb K KOHILYy CTaauy HyKJIealuu J0-
CTaTOYHO BEJIMK), TO MOXHO IPUOJMKEHHO MoJja-
raTb, 4YTO OSTOT pPEXMM pealu3yeTcsl Ha BCEM
MIPOTSLKEHUM BPEMEHU pPOCTa 3aKPUTHMYSCKUX Ka-
nenb. Takoe IpuOIMKeHWe MBI MCIIOJIb3yeM B Ha-
IIIEM paCCMOTPEHUHU B pasmenie 2.

2. CTAUIMOHAPHBIW COCTAB {x,]},
TEMITIEPATYPA 7, 1 CKOPOCTb POCTA
3AKPUTUYECKOM KAIIIU

B ycnoBnsix cranmmoHapHocTH 1pPy3Ui 9acTHII Ta-
POB IS CKOPOCTH M3MEHEHUS 4ucia N; 9acTWIl [ -TO

1
KOMITOHEHTA B KaIUle paaryca R MIMeeM CIeIyIoIIee BbI-
paxkenue [14]:
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N. = 4TERZD4 n; (t) — Y ({xs}sn)xisﬁi (T:i)

LI (13)
~ 4TR2D. nio— i ({xs} > Td) Xish; (Td)
1 R b
rae YUUTBIBACTCH, 4yTO no—m (1) <mg—

=Y ({x,},Ty) x;57; (T})). Onpenenum MoxHOe YMUCIO Ya-
CTHLL B KaIUIe TIPH €€ COCTaBe { X, } COOTHOLLICHNEM

k
Ng=Y N, (14)
i=l

CoOTBETCTBEHHO
N; = X;;Npg, Ni = xisNRs (15)
N N _Ne (16)
xls x2s xks

N3 (16) u (13) morygaeM

I EALTCA e

(17)
Mo .
R S EALIC)!
ks
YurteMm Temepb, YTO XOPOIUMM IMPUOIMKEHUEM IS
n; (Ty) mpu ATy = Ty — T, < T, ciyxut dpopmyna
4i0ATy
i (T. ——
Als) _ i (18)
7 (Ty)
i€ g;, — TEMIOTa UCTIAPEHUs] OTHOI MOJEKY/Ib U3
KATUTA YUCTOM KUIKOCTH  -TO KOMIIOHEHTA TIPY TEM-
neparype T,. Iloacrasiss (18) B (17), Haxonum

G1.0AT4

1 1302
Dlnl,O __’Yl({xs}a]:])ekT =...=
Is

(19)

i 0A Ty

1 oI
=Dy ol — =Yk ({xs},Td)e flo

Xis

npu

k
D x =1 (20)
i=1

Cuctema (19), (20) coctouT U3 k ypaBHeHU1 U 10-
TOJTHSIETCS YCIIOBHEM CTAallMOHApHOTO OaylaHca Tell-
J1a, KOTOpOE IS pacTyIIeit OMMHOYHOM KAl UMeeT
BUI

4i.0A Ty

k
D DA (T)| Go +1-7, ({x}. T) xe ™7 |x
p ’ 21

X Qi ({xs}an) = KA]:ja

rme K — Ko3(OUIUEHT TEIUIONPOBOTHOCTHU ITapora-
30BOIA cpenmbl, u YUTEHO HEepaBEeHCTBO

T(t)-T, <T, —T,, T.e., 4TO yBeJMUCHUE TeMIIepa-
TYPBI TAPOTra30BOii CPEIbl CYLIECTBEHHO MEHBIIIE 1O~
BBIIIIEHUST TEMITEPATYPhI PACTYLIEH 3aKPUTUIECKOM
KaIUIH.

B utore ypaBHeHus (19)—(21) hopMupyroT UCKO-
MYIO IIOJIHYIO CUCTEMY YpaBHEHMIA IJIsI CTallMOHAp-
HOTO COCTaBa KaIu {x,} 1 ee TeMneparypsl 7. Ota
cucTeMa B o0LIeM ciaydae TpeOyeT 3HaHuUsI Kodbhhu-
LIMEHTOB aKTMBHOCTU ISl pacTBOpa B 3aKpUTHYE-
CKOMl KaIlUle U Jaxe B NMPUOJMXKEHUU UACATbHOCTU
pacTBopa IpU KOHIEeHcaluu 0ojiee YeM IBYX I1apoB
MOKET OBITh pellieHa TOJIbKO YUCIEHHO.

Haiinem Tenepn BbIpaxkeHHE ST CKOPOCTU CTa-
IIMOHAPHOTO POCTa CYIIECTBEHHO 3aKpUTHUYECKOU
Karuiy. JJist Takoit Karim ee paguyc R ¥ MOJTHOE YKC-

JIO MOJIEKYJT N p KOHIEHCcaTa B HEM, O4EBUIHO, CBA3a-
HBbI KaK

3
TE =0, (e 1) Vo (22)
rac
k
vs ({xs}’ 7:1) = insvi ({xs} ] T;i)s (23)

i=l

v; ({x,},T,) — mapunanbHblii 06beM IS MOJIEKYII i -
ro KOMITOHeHTa B Karute. JuddepeHuupys mo Bpe-
MeHH 00e yactu (22) u yuutsiBasg (14), (15) n (13),
noJyJaem

. I ) x.7 (T,
RRZD,«US({XS},TA)HI’O Yl({xs}’ d)xlSnl( d). (24)
Xi
Ucnonp3ys BeITeKawllee u3 (2) COOTHOIIEHHE
no =1 (Ty) (Lo +1) n dopmyny (18), mepenumurem
(24) xak

RR = Dy ({xs} ’Zi)ﬁi (TO) x

491,0AT4
o+ 1 T2 A T 25
x| 2y qre |2 AURT)
X; 2
TaK 4TO

R (1) = A({x}. To)r (26)

Bunum, 4To, Kak U B M30TEPMUUYECKOM Ciyyae,
KBaJpaT paalyca MHOTOKOMIIOHEHTHOM KarlJIu pac-
TeT JUHeliHO Bo BpeMeHU. [loncTapisisi B GyHKUIMA
U ({xs} 1Té1) nYy; ({xs} vT;i) pelICHNA {xs} u AY:i Ypas-
Henuii (19)—(21), ¢ momoipio (25) u (26) MoxeM
YUCJIEHHO HAWTHM paguyc pacTylleid Kariu B JII000i
MOMEHT BpEeMEHM Ha cTaauu Hykjeauuu. [1pu uzo-
TepMuyeckoil Hykiieauuu AT, = 0, u (25) nepexonut
B cooTHo1eHue (4.30) uz [3]. 3amMeTUM, 4TO C yueTom

k
TOXIOCCTBA 2 . lxis =1 BBIPpAa>XCHUEC IJIAA BCJIMYMHBI
i=

RR MOXKHO IepenmucaTtb B OKBUBAJICHTHOM BUIC KaK
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RR =v,({x,},Ty) x

Zk: ) Cio+1-

i=l1

4i.0ATy

wr | @D

i ({‘xs} 5 7-2] ) X;s€

3. UIBMEHEHUWE TEMITEPATYPbI
ITAPOTA3OBOWM CPEJbI

HaiineM Tenepb SBHOE BBIpaXXeHUE 1T TEMIIEpa-
TypBI Iapora3oBoii cpeabl. [1ojraraeM, 4To BCe BblIE-
JIsTIoleecs Ipy KOHIeHCallMK apoB TEIUIO OTBOAUT-
cd B Mapora3oBylo cpeny. 3amuileM COOTBETCTBYIO-
U1 6ajlaHC TeIUla B BUIIE

Z% ({x)Ta) (g — 1 (1)) =
= . (28)

= (cgng + Zc,-n,-,oj ksAT (1),
p=
rae

AT (1)=T(t)-T,, (29)

T (t) — Texyllee 3HaUCHME TeMIIepaTypbl aporaso-
BOW Cpefibl,

oMy +ch,0 =c

— TEIUIOEMKOCTb E€IMHMIIBI Oo0bema naporasoBoﬁ

cpenbl B eIMHULIAX OCTOSIHHOM bonblimaHa k. Ile-
penuieM (28) ¢ yuetoMm (30) kak

(30)

AT (1) <
T, =

4k 10 ) 0y,

31)
ckgly (

Beipasum AT (1)/T; gepes Bemmaunst ¢, (7). Uc-
noab3ys onpenenenus (7), (2) u dopmyny (18), mpu

G AT / kBTO2 < | nonyyaem

0.(t) = (”i,o_ni(’) n (t) _”x(t)j~
LU A a@) ()
_‘L‘,OAT
1 KTy
~ —— no—n(t)+m(t)1-e "™ ||= (32)
Cor(T5) ’
AT
== vl (”i,o = (1) + my %o 3 j
Cort(Ty) kT,
Bripaxas pasHocTb 7, — n; () u3 (32) yepes @(?),
HaxoIuM
= q;, AT
1o — 1 (2) = o (To) @, (1) — g #- (33)

B0

IMoncrasnsst aToT pe3yasTar B (31), monydyaeMm
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AT (1) _
h (34)
k
{x Ty ( — quATJ
a(To)@, (1) — np = :
Z ckyT, ot (T5) 0 kT

Peurast ypaBuenue (34) orHocureiabHO AT (t)/TO,
UMeEEM

k
Zﬁ (To)g; ({x.}.T) 0:0)
i=1

AT (1) _
Tb kBTO Zk: qz Oql {X} T;i)
=1 (ksTp)’
: (x).73) )
(B, T g )
— Z i=1 9,0 ,
c+ 2”1,0[35' 4q; ({xs} > 721)
Jj=1 )
e
dio
;= (36)
P kgT,

B npubmxenun g; ({x,},7;) =
Hue (35) cBOOUTCS K

4 7 ({x}.T)

— i s L0

AT() Zn (Ty)B; e (1)

noo oy

0 + NG AN ¥ Rl 4
c ;nﬁoﬁj

J,0

¢:({x}.Ty) murpake-

Mcnionwiys cootHourenue (37), BoipaxkeHnue (10)
IUTS 3aBUCSILIEH OT BPEMEHM CKOPOCTU HYKJIealUr
J () MOXHO Mepenucarb B BUIE

J@) =J, CXP(_ZFi(Pi (t)),
i

(38)

rae

(Ty)B, g ({x},T0)

[=T+T:0— _ (39)
C+an 2611 {x} To)

q_/,O

4. BAJAHC MHOT'OKOMITOHEHTHOTI'O
BEIIECTBA 1 PACITPEAEJIEHUE
SAKPUTNYECKUNX KAITEJIb ITO PASMEPAM

DyHKIMIO pacpeneeHus CyIIeCTBEHHO 3aKPUTH -
YECKMX KaIlellb 0 pa3MepaM MOKeM TIPEICTaBUTh Kak

FR 1) = j dtJ (DR — RA(t, 7)), (40)
0

e coracHo (26)
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R (1,7) = A({x}.Ty) (r = 7). (41)
IMoncraBnss (41) B (40), moirydaem

SR, = [d ()3(R - A({x}.T) (1= 7)) =

= j.dIS(RZ —A(x}. )Y (1-1) = (42)

J(:—R—zj
N Ar)
A({x}.Ty)

Hcnionb3ys B (42) BeipaxeHue (38) mIsI CKOpOCTU
Hyksteauuu J (1), umeeM

Jo

AT @)
X exp (—Z Lo, [t h mn

VYpaBHeHMe GajlaHca BeIlecTBa IJisl [ -T0 KOHOAEH-
CHUPYIOIIETOCsI KOMIIOHEHTA MOKET OBITh 3alICAaHO B
cJIeyIoleM BUJIE:

f(R 1) =

RA(1)

47
_p(=3n s 44
no — (1) 3o ({x} ) .([ R f(R*,H)dR*, (44)

e R, (1) = A({x,},T,)t — MakcuManbHBIil pasMep
Karejib B MOMEHT BPEMEHHM / (9TO paimyc Karejb,

BO3HUKIIMX B MOMEHT 7 = ().
Crnenys [10], BBemeM ob6o3HaUeHIE

Mo — 1 (1)
Coi(Ty)
HMcnons3ys (45) u BbipaxeHue (43) mas f(Rz,t) B

(44), nepenuineM ypaBHeHME OajlaHCa BEIISCTBA JJIst
[-TO KOHJICHCUPYIOILIETOCS KOMITIOHEHTA B BUIIE

vy, (1) = (45)

47'['/ JO Xis
3 (b T Lo, (). 1,)
Rz(x) _zrj(Pj p R

% J‘ Re 7 [ A({xs}de)]dR2.

0

v, (1) =
(46)

Tenepp Heo6xonMMmo BbIpa3uTh GyHkuun {Q(7)}
gepe3 pyHkunu {y(7)}. Mcnonesys (31) B (32), momy-
yaeM

o) = o=
CO /(]10 (47)
k
oo T,
COE(%)kBYZ) 7=1 CkB7-E) J j

IMoncraBnsas (45) B (47) n ucnonb3ysk 0003HAYCHMS
(36), npuxoauM K KICKOMOMY COOTHOLIEHUIO

k -
(pl(l‘) = Z(Sl/ + B?@nj(%)QJ ({xs}’n)jwj (t) (48)

j=1 ¢ n(Tp) dip

C yyeroM cooTHolueHus (48) mepenuiiem

zj Ty, (r) xax

Zr(p’ ZFJWJ (49)

rac
r'=ST15,+ ?@ﬁj(ro)qj({xs}’Td)} 50
' Z ( MR Gio 0

C yueroMm omnpeneneHus (39) mis 1~",- COOTHOIIEHUE
(50) MoxXeT OBITh 3alICaHO B BUJIE

ﬁi(TO)B,- qi ({';CS}’ TO)
C_N| T+ T4 G oy X
AD °c+inm0 24, (2] T0) | (5D)
dm,0

6 +B 10 j(TO)qJ ({x} Td)
v n:(Ty) qi0

CooTHolleHue (49) MO3BOJISIET B UTOTE CBECTU
(46) K 3aMKHYTOi1 cucTeMe ypaBHEHU I 11T DYHKIII

V; (t):
ant, x4 ({x}. 1))

(7)) = ==
v f )= o (T, ({x.},T) )
X Idtrs/z exp [—Z Ty, (1 - r)}
0 J
Otcrona cnenyet
3 Ty, (1) = 41;%,/13/2{({;}%}717;) y
i oUS( X1 d) -

Frf
X isi | g r t—
Sl as¢ ool Lt -0

OI’paHI/I‘{I/IBaHCb HepBOI/I I/ITCpaHI/ICI/I B pCIICHUUN
3TOI0 YpaBHCHMA, HAXOIUM

zl—w;wl (t) 871:']0 ({X } T:i) Xi Fz 5/2.
7 150w, ({x}.7) 5 A(T;)
IMoncraBnssa (54) B (43), B pe3yabTare II0JIydaeM MC-

KOMOE BBIpaxkeHue [JIs1 3aBMUCSIICH OT BpEeMEHU
byHK1IIMU pacripenesieHys Kareib 1o pa3MepaM B BUIEe

(54)

_8ndy A ({x}, T4)

SR, 1) = 1580 ({x.}.74)

A(x), n)e""[

(55)
, 5/2
x>y jcfsr; (t - R j J
() A({x}.Ty)
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BIIMAHUE PA3OTPEBA TTAPOTA30BOWM CPE/Ibl 681

B mpenebpexeHUn TeIUIOBBIMU (P ¢deKTaMmu Be-
JIMYUHBLA U U, HaxXonarcs npu ycinosuu 7; = 7, a us
(51) umeem F;- =T, Tak uro pacnpeneneHue (55)
CBOAUTCSI, €CTECTBEHHO, K paclpelesieHUI0, MOoay-
YEeHHOMY paHee B M30TEPMUUYECKOM TPUOIKEHUN
[14] (dbopmymna (5.15) B [14], KoTOpast cOmepXuT, K
COXaJIEHUIO, TUIITHUI MHOXUTENb 2 B 3HAMeHarTeJie).

B yacTHOM ciydyae KOHAEHCAIMU OMHOKOMITOHEHT -
Horo mapa u3 (55) ciemyer BbIpakeHUe s (hyHKIIMNA
pacnpeneieHus1, MoJydYeHHoe IIsT 3Toro cirydas B [11]
TIPU YCIIOBUM CTAallMOHAPHOCTH A1 (h(DY3MOHHOTO IMOTO-
ka mapa (popmyna (37) B [11]). B omHOKOMITOHEHTHOM
ciydae (55) MOXHO 3amnucaTh B BUAE

Jo
A(Ty)
8m, A2 (T,) T 2y 69

t- :
15C0V1(Td) ’7(%)( A(Td)j

rae v, (T ) — 0GBbEM MOJIEKYJIBI B KarIe, a JUIst BEJIMYMHBI
A(Ty), ncrioms3yst (25), mmeeM BbIpakenue A(7T;) =
=2Dv,(T)(ny — A (T,)) = 2Da. Janee, uMeeM COOTHO-
menue Coa(Ty)v, (Ty) = v, (Ty)(ny — A (7)) = a,. Be-
JeHHBIE TAKIM 00Pa30M [TapaMeTPhI a U d;, COBIIAIAIOT C

COOTBETCTBYIOIIMMHU napamerpamu B [11]. B pesyinbraTte
BeIpaxkeHue (56) mepenuchIBaeTCs Kak

f(R1) =

X

X exp| —

J
R 1)~ 20 x
S(R",1) Da o)
3/2 2 \5/2
x exp| -2 4y p2f o RO
15a, 2Da

Kpome Toro, mrst Benumuunsl I 13 hopmyisr (51)
¢ yuetoM cooTtHomreHuin (2) wm (11) B
OITHOKOMITOHEHTHOM CJTydae ITojiyJdaeM

- 21y Ir G ”0[32/6
el ) o

HWcnonw3ys BeipaxeHue (4) njst padboTel oopa3o-
BaHUSI KPUTUYECKOI KaIlJIu U OIpelnesieHUsl Tapa-
MetrpoB T'u I';, B paccMarpuBaeMoM OJHOKOMIIO-
HEHTHOM cJlydyae HETPYAHO YOeOMTbCsl, UYTO CBSI3b
(58) mexxny I'” u I' ToxknecTBeHHA CBSI3U MEXY BeJIU -

YUHAMU 1":) u Iy B pabdore [11] (bopmyna (23) B [11]).
Takum oOpaszom, BeipaxeHue (57) meiicTBUTEIIHLHO
TOXIECTBEHHO ITOTydeHHOMY paHee B [11] BeIpaxke-
HUIO 1JIs1 (pyHKIMU pacIIpedeieHUs B Cliydae KOH-
JIeHCallM1 OTHOKOMITOHEHTHOTO Tapa (¢opmy:a (37)

B [11]).

3AKJIIOYEHHME

MBI TOJIyYMJIM TEPMOAMHAMMWYECKNE YpaBHEHUS
U COOTHOIIEHMUSI, TTOJTHOCTBIO OMUCKHIBAIOIINE yCTa-
HaBJIMBAIOIIMECS COCTaB, TEMIIEPATypy U CKOPOCTh
Ne 6 2021

KOJMJIOVAHBIN JKYPHATT  ToMm 83

I OY3MOHHOIO pPOCTAa CYIIECTBEHHO 3aKpUTHYE-
CKUX Kamejb Ha CTaAuu HEU30TepMUYECKOTO (ha3o-
BOIO Iepexona, Ha KOTOPOM MPOMCXOAUT TOMOTEH-
Hasl HyKJIeallns 3aKpUTUIECKNX Karelab B 3aMKHYTOM
METacTaOMJIbHON MHOTOKOMIIOHEHTHOM Iaporaso-
Boii ¢paze. [TapameTpaMu 3TUX ypaBHEHUIT I COOTHO-
IIEHUI SIBISIOTCS HadyalbHbIe 3HAYEHUS TIEPECHIIIEe-
HMI1 MapoB U HayajibHas TeMIlepaTypa mapora3zoBoii
cpenbl. MBI TakKe CBSI3aId TeKyllee WM3MEHEHUE
TeMIIepaTyphl IIapOora3oBoii Cpeabl Ha CTaaIuy HyKJIe-
allMy ¢ HavyaJbHBIMU 3HAYCHUSIMU MEPECHILEHUN 1
TeMIIepaTypbl Cpedbl. DTU Pe3yJIbTaThl IT03BOJIMIN
HalTH TEeKyIllee paclpeaeiieHne 3aKpUTUIeCKMX Ka-
Mejb 1o KBaapaTy paaudyca Ha CTaiuu HyKJIealluu.

ITosyyeHHbBIE COOTHOIIIEHUSI PACLIMPSIOT U O0-
MOJIHSIIOT O0lllee TeOpeTUYecKoe OMUCaHUE CTaauu
TOMOT€HHOII HyKJIeallii B MHOTOKOMIIOHEHTHBIX
nepechIneHHbIX napax [ 13, 14] Ha ciryyaii Heu3oTep-
MMUYECKOUN HYKJICALIUHU.

OPMHAHCUPOBAHUE PABOThHI

PaGora BbINonHeHa npu (DUHAHCOBOI IOAAEPXKKE
Poccuiickoro ¢doHma dbyHIaMeHTaATbHBIX MCCIEI0BaHUIA
(rpaHT 19-03-00997a).

KOH®JIUKT UHTEPECOB

ABTODHI 3asIBJISIIOT, YTO Y HUX HET KOH(MIMKTa UHTE-
pecos.
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