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YU CJEHHOE PEHIEHUE KPAEBOM 3AJTAYH
JABYMEPHOI'O TEMIIEPATYPHOTI' O I10JISA
C BHYTPEHHUMHU NCTOYHUKAMMU TEIJIOTbI

JlokT. TexH. Hayk, npo¢p. ECBMAH P. U.

benopyccruii nayuonanshulil mexnuyeckuil yHugepcumen

Bo MHOruUX TEXHOJOTHAX MOJYYEHHUS COBPEMEHHBIX KOMIIO3ULIMOHHBIX Ma-
TEPUATIOB CO CIECLHAIBLHBIMU CBOMCTBAMH JIEUCTBYIOT BHYTPEHHHE HMCTOUYHUKHU
Ter1oTel. OHU MOTYT OBITH TOJOKUTEIHHBIMH (BBIICICHHE TEIUIOTHI (Pa3oBOro
nepexo/ia MpH 3aTBEPCBAHUY, TEIIOTH KPUCTAILTU3AIUN TIPH (OPMHUPOBAHUH
METaJUIMYECKUX JIUTHIX M3ACNIUN, TEIJIOTH UCIApEHUs MPHU YBIAKHEHUH MaTe-
pHAJIOB | T. [I.) WIA OTPHUIATEIBHBIME (IIPOIECCHI CYIIKH, UCHAPEHHS BIard BO
BIIQ)KHOM MaTepHaje B IIPOLeCCe HarpeBaHus U T. JI.).

B pabote npuBeneHBI MaTeMaTHYECKasi MOJIC)Ib M YUCIICHHOE PEIICHUE 3a/1a-
YU HECTALMOHAPHON TEIUIONPOBOJHOCTU C MEPEMEHHBIMU UCTOYHUKAMU TEIUIO-
ThI, JEHCTBYIOUIUMU Ha MPOTSHKEHUU Ipolecca 3aTBepacBanus. [Ipu 3ToM yuu-
ThIBaeTCs rnepeMenicHne (GpoHTa (a30BBIX MpPEBpAICHUH BO BPEMEHH U TIPO-
cTpancTBe. Pa3zpaboTaHHble MaTemaTH4yeckass MOJAEIh W QITOPUTM pacdera
NPUMEHSIOTCS B TaHHOM cllydae JIJIsl aHaJIM3a TEIUIOTEXHOJIOTUH MOIYyYEHUs COo-
BPEMEHHBIX CTPOUTENBHBIX MaTEPHaJIOB Ha OCHOBE CYXHX CMeceil — U3Jenuil u3
THUIICca, IEHOTHUIICA, TEHOOETOHA, TICHOTIOAMCTHPOIIA ¥ TUTICOBBIX ILTUT CO CITEIH-
albHBIMUA CBOMCTBAMH.

[IpencraBnenHas B paboTe MOJAENIh HECTAIOHAPHOM TEIUIOMPOBOIHOCTH C
(ha30BBIMU TIpEBpAIICHUAMH TPUMEHAETCS I pacdeTa IOl TeMIepaTtyp U
TEMIIEPaTypPHBIX HANPSKECHUA TUMCOBBIX TUIUT Ma30TrpeOHEBON KOHCTPYKIMH H
MeTaJTMYecKuX (popm.

B nocnenHee Bpemsi B IPOU3BOACTBE B3aMMO3aMEHSAEMBIX CTEHOBBIX MaTe-
pHUaTIOB Ba)KHOE MECTO 3aHUMAIOT BJIaro- U OTHECTOMKHUE THIICOBBIE MEPEropo-
JOYHBIE TUIMTHI [1A30TPEOHEBOM KOHCTPYKIMU. OHU TPEACTABISIOT COOON THI-
COBBIE BSKYIUME W3JETHUs, U3TOTOBJICHHBIE MO JIUTEHHON TexHosoruu. IIpowns-
BOJICTBO TaKUX U3JEIUI OCYLIECTBISETCS B IIEIbHOMETAUINYECKUX MMOABUKHBIX
(hopMax’ BEICOKOTIPOM3BOIUTENBHBIX KapyceabHBIX (POPpMOBOYHBIX MamuH. [lo-
cie ynaneHus u3 (OpMOBOYHON MAITMHBI IUTUTHI CYyIIAT B TYHHEIBHOM CYIITHIIS
C PELUPKYISALNOHHON CUCTEMOM.

B pabote npuBeneHO YHMCICHHOE PElIeHHEe 3a/la4M CIOXKHOIO TeIIooOMeHa
MpY MOJy4YeHUH Ma30TrpeOHEBBIX IUIUT B BUAE MPSIMOYTOJIHHOTO IapaieNienu-
nexa B MeTauindeckoil ¢popme. Beuny nBoWHON 0CEBOM CUMMETPUHN MOXHO OT-
PAHUYHUTHCS M3YUYEHUEM TEIJIOBBIX IPOLECCOB B IUIHTE U (HOopMe, PacrookKeH-
HBIX B IEPBOM KOOpJMHATHOU ueTBepTH. [Ipu pacuere yuuThIBaeTCs 3a30p MEX-
Iy (GOPMHUPYIOIICHCS ITUTONH U METaTn4ecKoi (popmoii, 00pa3oBaHHBIH CIIOEM
MOKPBITHS (MacisHOW 3MyJbCHEH) M Ta30BOM MPOCIOIKH, OOYCIOBIEHHOM
yCaIKOH BSDKYIIET0 Marepuaja W TePMUYECKUMH JehOopMaIisiMi MeTaJlIinde-
CKOU (POPMBI.

ITyctp pasmepsl derBepTd Qopmbl 8, x, b, a deTBepTH MWIUTHI 8o, X, Do,
(puc. 1). BHyTpeHHSsI TOBEpXHOCTh (HOPMBI TTOKPHITA MACIISHOH SMYJIbCHEH
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TOJNKMHON 8, . Mexay miuToii u Gopmoii BO3MOXKHO 00pa3oBaHHe BO3MyLU-

HOTO 3a30pa, MEPEMEHHOTO BJOJIb JIMHUKM KOHTAKTa M W3MEHSIOIIETOCS BO BpE-
menu O(t).
[} y i y

|

0. 5 0, BT X

Obnacre 1 7/ Obnacrs |

0, Obnacrs 11 ] g, X T~ Obnacts 1T X

Puc. 1. Dmopsl Temnepatyp u IpoQUIBHBIX TEMIIEPATYPHBIX HATPSHKEHUH
B CEUEHHSIX METAJUTNIECKOH (hOpMBI

Ilone temnepatyp B miure u ¢opme onmchiBaeTcs IubepeHIHaANIbHBIMU
ypaBHeHusMH [1]:

or(x.».1) _ 0 oL (x.y.1)], @ or,
“HMU”_%%QZ&PND—%§ﬁq+5PJJ s;wq "

aTZ(x!yvt) _i aTZ(x!y’t) i aTZ(x’yvt)
¢ (Tz)Pz(Tz)—at T {7“2 (7,) x| il"‘ o {7”2 (TZ)—ay }, (2)

rae ¢, Py M, 1y 1 ¢y Py hy, T, — TENIOGU3UUECKUE XaPAKTEPUCTUKH U TEM-
HepaTypbl IUIUTHL ¥ POPMBI COOTBETCTBEHHO.

VYpasuenue (1) pemaercs B mpsMoyroibHoi obmact (0 < x < ap; 0 <y < by),
a ypaBHeHHE (2) — B CIIOKHOH 00JIaCTH B BHJE YIJia, MOJy4aeMOoro MpH BBHIYUTA-
Hun 13 obmacth (0 <x < @; 0 < y <Db) obnactu, 3aHATOI MINTOIA.

CdopmynupyeM rpaHuuHbIE M KOHTAKTHBIEC yCI0BUs. KOHTaKTHBIE YCIOBHS
CTaBsITCS HAa OOIIEH IpaHHIIE TUIMTHL U POPMBI HCXOIS M3 YCIIOBUH CONPSIKEHUH.

PaccmarpuBas Tem0oTAayy OT IUIUTHL K (hopMme uepe3 IBYXCIOWHYIO CTEHKY
(BO31yX + MOKPBITUE) IO aHAJIOTHH C OJHOMEPHOH 3aa4dell TpaHUYHbIC YCIOBUS
MOKHO 3aIIHCaTh B BUJE!

7\'1'[0](])
a. or, [7.(r.1) =T, (v, t)]LS( PR t)}s

_7\’ _:_7\’ _ TIOKp 3
Ox 2 ox Moxp @)
+——=—+a,(y?)

5 d3(y,1)

TOKp

[T (x,8) =T, (x, t)][

"oy v Mooy ey
5 8(x,1)

HOKp

knoxp
) e (x t):| 8ncu(p
(4)

+a,(x,7)
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rae A A, — TEIJIONPOBOTHOCTh MOKPBITUS U Bo31yxa; O(x,?) — 3a30p B KOH-

mokp ' ““B
Takte y =b, B MOMEHT BpeMeHH t; 3(y,f) — TO &Ke X =a, B MOMEHT BpeMeHH t;

an =8I/ZG(TI +TH0Kp)(T]2 +T2 )l (5)

MOKp

rae T ., — TeMIlepaTypa IOBEPXHOCTH IOKPBITUS, CMEXKHOU C IUIMTOM, ompeie-

TOKp

JISTETCS CICAYIONUM 00pa3oM:

A
T, % +T, Ay +o,
o o)

_ HOKp
Tnoxp - 7\~H0Kp N . (6)
+-—+a,
) )

HOKp

3uavyenus 71;,7, u O OepyTcsi B COOTBETICTBYIOLIEH TOUYKE KOHTAKTHON IIO-

BEPXHOCTH, B KOTOPO#I onpenemstorest 1., 1 o,

HanomuuwMm, uto mipu 3anucu (3) u (4) YYUTHIBAIH TOJBKO MPOIECC TEILIO-
MIPOBOTHOCTH Y€PE3 MOKPHITHE U TIPOIIECCHl TETUIOMPOBOIHOCTH W TEIUION3IyUe-
HUS 9epe3 cloit Bozayxa. [IporteccoM KOHBEKITUH B-3a30pe IpeHeOperaem.

[IpogomkuM GOpMYITHUPOBKY TI'paHUYHBIX ycinoBud. Ha ocsx cummerpuu
MOKHO 3aIHCaTh.

or, o7,

Ox ox "X
%=%=O mpu x =0.
ay oy

[Ipenmomnaras, 9To TEIOOOMEH € HAPYKHOW MOBEPXHOCTH (POPMBI MOKHO
MPEJICTaBUTH 110 3aKoHy HbioTOHA, Oy1eM NMeTh:

—kzai:a(Tz—Tw) npyu x = a;
ox

—Kzﬂza(Tz—Tw) npu y = b,
ox

rae 7., — TeMIiepatypa BHEIIHEH cpelbl; o — KO3()(HUINESHT TeIUIO0TIauH C Ha-
PYXKHOI1 TOBEPXHOCTH (HOPMBI.
Kosdduuuent o omnpenensiercs cnocoOOM OXJIaxIAECHHUsS HAPYKHOU MOBEpX-

HOCTH (POPMBI.
IIpu cBOOOAHOM OXJaXKACHHH (HOPMBI B OE3rpaHHMYHOM MPOCTPAHCTBE KO-
s umEeHT o XapaKTepuszyeT co0Oi TEIIO0TAady CBOOOIHON KOHBEKIIMEH U

U3IYy4YCHHEM O =0, + O . Torna 3anumem:

o, = f(Gr,Pr);

o, =es(T5+T2)(T, +T,).
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[Ipu BEIHY>KAEHHOM OXJIKACHUH (HOPMBI

a = f(Re, Pr),

npuYeM 9nciio Re BEMMHCISIETCS 10 TOMIIMHE OXJIaANTEIbHON pyOank ()OpMBL.
HauanwHeie ycnoBus mis ypaBaeHut (1), (2) 3anurry s ClieIyonmM 00pa3om:

Tl(xayo):Tloa

Ty(x,y0)=T, ,

rae T, — TemmepaTypa 3aiuBKH; T, — HadajbHas TEMIIEpaTypa paBHOMEPHO

porpeTol YOPMEL.

B kauecTBe xapakTepHOro pazmMepa BeiOepeM ANHHY (HOPMBI @, a B KAYSCTBE
XapaKTepHOH TeMIIepaTypsl — TEMIIEPATypy OKpyxawomen cpeasl Ty =T, . Ile-

penuimem 3a1a4qy B 6e3pa3MepHBIX MePEeMEHHBIX:

azclpla—u = i(kl a—uj + 9 kla—u
ot ox ox) oy oy

mpu 0<x<ay; 0<y<h;

2 ov 0 ( 60) o) ov
a‘cpy—=——|ho—— |+ 7| ha
ot ox ox ) 0Oy Oy

mpu 0<x<1, b, <y<h;, ay<x<l 0<y<hy;

A
(u— U)(}\; + ocn) 6H°Kp a

—}\. _:_}\‘ hdy TIOKp
tox T P ooy Dy
8 5

TOKp

A
(u —U)(%Jraﬂj;ma

_7\‘1_:_7\‘2_:_ MOKp
A
%» Oy flokp +7L—B+ocﬂ
Oy O
mpu x=b,; 0<x<1;

G_MZG_UZO npu x =0,

ox Ox

6_u:6_U:O mpu y =0,

a oy

X, X oqv npu x=1,
ox

()

(8)

9)

(10)

(11)

(12)

(13)
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_7\‘2 6_0 =0aqL Ipu y= b; (14)
0y

u=u, tnpu t=0;
o Tp (15)
v=y, npu t=0,
rae Un v — 6e3pa3MepHbie TeMieparypsl B oomactsax | u |l coorBeTcTBeHHO.

B ypaBuenusx (9), (10): o, #0; 5=0.

Hpu 6=0; §,,, #0 ux caenyer 3aMeHUTh Ha YCIOBUs COOTBETCTBEHHO:

TIOKp

A
R
ox ox S oip
A
_7\‘1%2_7\‘2%:(1’1_0) [okp a,
oy oy norp
npu 8, =0; 8#0 —Ha ycnosus:
Ou, ou, A
M—=—h,—==(u-v)| =+a, |a; 16
15y 275, (u )(6 nja (16)
0 My ) £+xnja; (17)
oy oy g
Hakoser, npu 8., =0 u 8=0 Oyaem umers:
Xla—uzkza—u, u=v;
Ox Ox
Xla—uzkza—u, u=
oy oy

3Hauenus 6 B paBenctBax (9), (10), (16), (17) ompenensrorcs UCXOAsS U3
paccMOTpeHUs ynpyrux aedopmanuii opMblL.

B mepuon dazoBoro mepexona ypaBHeHue (1) pacmagaercs Ha ABa, OMHCHI-
BalOMIKE TEIUIOPOBOIHOCTH B JKUAKOH M TBepHIoH (aszax ¢ m00aBICHUEM YCIIO-
BHI Ha rpaHulle pasaena ¢as & :

.. d
ev0 — My drad(7}) . = _’”P_é

Agrad(7,) e

BBoas B paccmoTpenue O -()yHKIHIO U pa3pblBHBIE TeMIO(U3NYECKUE KO-

s pummenTsl, mpomecc (Ha3oBOro Mepexoaa MOKHO OIMUCATh ¢ TIOMOIIBI0 OJTHO-
r'0 YpaBHCHUS

or, 0 oT. 0 oT.
p1|:Cl+7'6(T1—Td))]jza(kla—;j'i'g(kla—;J, (18)
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rie
Pirs Gy Ay mpu Ty <Ty;

LGy Ay =
P Prxr Clu s M HpI/IT1>-T¢.

Pemenne (18) mpou3BOaAT MyTeM CTIaKUBAHUS O -QYHKITHN U TETUIO(DU3H-
YeCKUX KOA(Q(UIMEHTOB, OCYIIECTBIsS 3aMeHy (GpoHTa (a30BOro mnepexojaa Ha
HEKOTOPYI0 ero obmacts (T, —A; Ty +A).

Beenem B obnactu I u I o0uryto npsMOyroiabHYIO CETKY, pABHOMEPHYIO 110
KOKION M3 OCEH, IIPUYEM IIPEAIIONIOKUM, YTO KOHTAKTHBIE IIOBEPXHOCTU X =
uy= —1;0 nexar Ha y3nax ceTku. ITycts N u Ny — uucio y3i10B 1o ropuzoHTanu
¥ BEPTHUKAIN COOTBETCTBEHHO, TOTAa Imar no ropuzontanmu h =1/N,;, a no Bep-
Tuxam — h, =b /N,.

[Ipenmonoxxum, YTO TOPU3OHTAIBHAS CTPOKA Y3JI0B Ha KOHTAKTHOI MOBEpX-

HOCTH UMEET HOMep M;, a BepTUKAIBHEIN cTonder — M,. bynem pemaTts 3anaqy
Ha (PUKTUBHOU CETKE C y3JIaMHU:

Xi Z(i+%j}71; Yi Z(j”L%jhz

mpu i=-10,..,N;; j=-10,..N,.

HesiBHBIE KOHEUHO-Pa3HOCTHBIC ypaBHEHHs, COOTBETCTBYIOLINE BBIPAKCHU-
am (7)—(15), Ha y3nax (UKTHBHOW CETKH Ha IIECTUTOYEYHOM ImabioHe [1] B
momeHT Bpemenu t = (I +1)t umeror Bug

ul+l_ul 1 ul+1 _ul+1 Ml+l_ 1+1
2 (W@ “i,j i,j 1 i+1,j i,j 1 ij i-1,j
a cl(J)pl(} o N 7‘.( )1 . _7“.( )1 . +
T hl I+E,j |"|1 I_E'J h1
(19)
1+1 1+1 1+1 1+1
1 S = U S = U
Nl X(l) . i,j+1 i,j _7\‘(1) . i,j i,j-1 ,
hp (i h, =5 h,
rre i=0,1,2,..,,M, -1, j=012,.,M,-1 1=012,.,
1+1 | 1+1 1+1 1+1 1+1
L, . — U 1 Vi — U Vi — U 4
2 (2) (2) T ] 2 i+1,] 1] 2 L i-1,j
aci(,j)pi(,j)_ =—| 2 _7”.()1. +

T h, i%,j h, i h,

1+1 1+1 1+1 1+1
1 Vg U .
+ ;L(Z) ) ij+l ij _k(z) . ij
hy {0+ h, iy h,

riue
i=0,12,..,N, -1 i=M;, M, +1,..., N, -1,
_ ' oo ' 1=0,1 2
i=M, M, +L..,N,,| j=012,.,M,-1,
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1+1

1+1 1+1 1+1
)@ Unt,j “Unyja 1@ Vi, ~Vm-1;
1T T , —2——==
Mr?J hl Ml—?j h1
(20)
1+1 1+1 1+1 1+1
— | v TUmj1 Omyj T UM
j 2 5
rre j=-10,1..,M,-1
1+1 1+1 1+1 1+1
Am Ui, “Uimp1 2@ Vim, ~Vim,-1
A\ ) =@ _
Mp— h, M= h,
(21)
1+1 1+1 1+1 1+1
C Uim, T ¥im,-1 Bim, T Vim,1
1 2 2 I
roe i=-10,1.., M, -1
TOKp al 2 1 a
o oF i
MOKp j )
K= X : npu SHOKP #0md, #0; (22)
HOKp +7B+(lﬂ_
8HOKp 85 !
K —xmkp 0 #0, 6=0;
i~ @ IPH. Opgyy ) =Y
TOKp
N _
Kj —6—+OLHJ_ npu SHOKP—O, 0=0.
i

CootBeTcTByIOIHUE (HOPMYJIBI MOTYT OBITh BBINHCAHBI A K;. Bemudauxs
o,

W 0L, OTPENENSIOTCA 1O TEMIEpPaType B KOHTAKTE Ha MPEbIIYIIEM Bpe-
MEHHOM CJIOe

2

[ [
Uu; U; 2
_ 3 iM, i,M,—1
o, =€,01, 5 +1 +(1,¢HOKpi +1) x
(23)
ul o +ul
iM, TUim,-1
X —2 + oy +2 |,

rac u

TIOKD;

— Oe3pa3MepHas TeMIeparypa Hapy»KHOW MOBEPXHOCTH KPAacKH, OIl-
penensiercs o Gopmysie
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| | | |
Vim, T Vim,-1 Miop + Ui m, TUim,1 (M_l_aﬂ ]
1

2 Boxp 2 S
uHOKpi = }\4 7\' " (24)
2+ ta,
) ) '

TIOKp

VYpaBuenus (23), (24) cnemyer paccMaTpuBaTh Kak TPaHCLUEHACHTHBIC AJIS

onpeacicHus o, , u KOTOPBIC PCHIAOTCA METOAOM IMOJIOBUHHOT'O ACJICHUS.
1

ToKp; !

Hpu 3, =0 Bepaxenue (23) cuexyer 3aMEHUTb Ha
.+ L, +u ’
iM i\M,—1 iM iM,-1
o, =€,,0 ¢ || 22 4| 4| 2T (x
' 2
(25)
wly +ul L}y, + 0|
i,M iM,-1 | YiMm iM,-1
2 2 2 2 +2 .
2 2
BeipaxkeHus Ui BBIYMCIEHHA O, , U COCTABIIIIOTCSI 110 AHAJIOTHH C
]

HOKpj
(23)—(25). Boruncnenue ; u §j B (22)—(25) MpoU3BOAUTCS HCXOAS U3 PACCMOT-

peHHsl HampspKeHHOTo cocTostHusS (opMbl. OcTaBasich B paMKaxX OJHOMEPHOTO
pacueTa HalpsHKSHUIH, MPEAoiaraeM, 4To O M3MEHSIETCS M0 MapaboIudYecKoMy

3aKOHY:
_ - )
I T b
M, +N,
U 2ie1 Y
R T i
M; + N,
rae 87" u 85 — nedpopmaumu dhopmel B Toukax i =0; j=My i=Mg; j=0
COOTBETCTBEHHO.
ITonyuaem:

max:_3 moml(ZI\/Ilh.L)2
C2[(N,-M)h, TE

max 3 mom,(2M,h,)?
1 -5 3 1
2[(N-M)h T E

rae Mom; m MOM, — MakCHMaJdbHble MOMEHTHI M3ru0a B MPOJOJILHOW H TIOTIe-
peuHoi 6ankax GpopMbl, ONpeAeISIFOTCs 0 PopMyJie:

N2
mom, =L )" 8,—(]—@]@,

j:Mz
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1 . .
—_ :M :N N
1-

B OCTAJIBHBIX CIIY4asiX;

N;

mom, =L )" si(i—chi;

i=M,

1 . .
— mpu I=M; wmm 1=N;
1- B OCTaJIBHBIX CIyYasX,

rac o; u Gj — HAIIPS2KCHUA B CCUCHUAX 0aJoK 1o 0CsM, OMPCACIIAICMBIC TAK:

Nl
Vi g +L; V: 4+ VL;
o =—BE|| “E 2 +1|T,-T,, -y > eBE|| S > 1T - T, |,
17 V=M,
UO’-+U_1’-
c;=—BE|| ——+ 5 L+1|To =T, |+

N,
1 UOj+U—1j
= > e BE|| T - T, |
NZ_M2j=M2 I 2 0

rae B; u B — Ko>3pGULUMEHTHI TEMIEPATYPHOTO PACIIMPEHUsT MAaTEPHaa, Bbl-

qHCTSIOTCs TO Temmepatypam (Vo +0; ;)/2 1 (Vg +V_4;)/2 cooTBeTcTBEH-

Ho. [Ipu BBIUMCIEHNN MHTETPAIOB UCTIOIB30BATIACH (OPMYJIa TPAIEeIHH.
JleiicTBUTENbHBIE BEIUYUHBL Oj U O CUMTAIOTCS PaBHBIMH HYJIIO, €CIIH COOT-

BETCTBYIOIIUE TEMIICPATyPhl ILUIATHI (ui M, ~ Ui, ) / 2 u (uMl j Uy j) / 2

OoJIbIIIe WM paBHBI TEMIIEPAType 3aTBEep/cBaHus. B MPOTUBHOM CiTydae 3a30pbl
dj 1 d; oNpeNeNAIOTCa KaK 0CTaTO4Hble AeopMalu GOPMEI C UCTIOIb30BaHUEM
MIpUBEIEHHBIX BBIIIE (GOPMYIL.

AHHpOKCI/IMaHI/Iﬂ OCTAJIbHBIX T'paHUYHBIX yCHOBI/Iﬁ N Ha4dYaJIbHBIX YCJ'IOBI/Iﬁ
3arunIIeTCs.

41 I+1 _ )
ugj =uy; npuf=-10,1 .., M,y

141 _ 141 . (26)
Vg j =Vl mpuj=M,, M,+1 .., Ny

uo =y npui=-1,0,1,.., M

Vo =V mpui=M;, My+1, ..., N

1+1 1+1 1+1 I1+1
5@ PN TONL o O O

rie j=-1,0, .., N,;

; @7)
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'y =g, (28)

rie i=M;,M; +1,..,N;; j=-10,..,M,
wm i=-1,0,..,N;; j=M,,M,+1 .., N,.

Bripaxenus (19)-(21), (26), (27) ¢ yuetom (28) maroT (N1 +2)(N2 +2)+
+ Z(M1 + Mz) anrebpanyecKkux JTUHEWHBIX YpaBHEHUM Ui ONpeaeTeHUs Tako-

r'0 )K€ KOJIMYECTBA HEM3BECTHBIX 3HAUCHUN TemrepaTyp B y3iax ceTku. Ha kax-
JIOM BPEMEHHOM IIIare (6+1)r, =0, 1, ... ux perieHue MPOU3BOTUTCS TIO ME-

TOJY TPOIOIBHO-TIONEPEYHBIX HAIPAaBICHUH.

[IpencraBnenHast B TaHHOH paboTe MareMaTH4yecKas MOAECIb IMPOIECCOB He-
CTallMOHAPHOW TETUIONPOBOJHOCTH C Y4YETOM JBHXKYIIerocs (GpoHTa (hazoBbIX
NpEeBpalIeHN B OBICTPOTBEP/CIONIEM THUIICOBOM PAacTBOPE HCITOIB30BAHA IS
YHCIICHHOTO JKCIICPUMEHTa W aHalu3a IOJICH TeMIepaTyp W TeMIepaTypHBIX
HaNpsDKEHUH TUIICOBBIX TUIMT U METaUTHYECKUX (opM B Mpoliecce MPOrU3BOACT-
Ba U3JEINN.

BbBIBO [

Pa3zpaborana maremaruueckass MOIENIb U IPUBEIEHO YHCICHHOE PEILICHHE
3aJa4il HECTALMOHAPHON TEIUIONPOBOAHOCTH C ABHXKYLIMMCS ()POHTOM 3aTBEp-
JICBaHUS TI0 CEUCHUIO MPSIMOYTONBHON TUIMTBL M3 OBICTPOTBEPACIOLIEH THIICOBOM
cmecr. C 1enpio cOOMI0OACHHUS BBICOKOM TOYHOCTH M3JIENUN YUHUTBIBAIOTCS TEM-
nepaTypHbie aedopMaliid METaUTMIECKOW (OPMBI U ycajaKa BSXKYIIETO Mare-
puaia B polecce 3aTBEPICBaHUs.

Ilo pe3ynpTaTaM YHCIEHHOTO 3KCIIEPUMEHTa MOTYT OBbITH ONpEACICHbI Xa-
paxTep pacrpenesieHus TeMIIepaTyp U NpoQUIbHBIX TEMIEepaTypHBIX HampshKe-
HUH 110 CEUEHUIO TUIUTHL U (JOPMBI.

IIpencraBieHHOE  peHIeHHE 3aladd ABYMEPHOTO TEMIIEPAaTypHOTO IO
C IBIKYIIMMCSI HCTOYHUKOM TEIUIOTHI MOKET OBITh MCHOJIB30BAHO JUIS OIpere-
JIEHUs1 ONTHUMAJIBHBIX PEKUMHBIX MMapaMeTpoB SHEProdPpPeKTUBHBIX MPOIECCOB
(hOpMUPOBaHUS TUIMT Pa3iIMYHOW T'€OMETPHH M3 THIICOBBIX CMECEH, MeHOMOIH-
MEpHBIX U JIPYTUX KOMIO3UIIMOHHBIX MAaTepUasioB, 00E€CHEUUBAIOIIUX 1OJTyde-
HUE HINPOKOM HOMEHKIATYpbl CTEHOBBIX M KOHCTPYKLIMOHHBIX MaTE€pHaJIOB CO
CHEINaTbHBIMU CBOWCTBAMHU.
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