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JIMIIMUIEBIA IOBEPXHI
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Posrisimaersest 3amaua BU3HAYEHHSI CTAlliOHAPHOTO TEMIIEPaTypHOTO MOJS Y
TPUBUMIpHIH oOMexeHiii o0yacTi, MO MICTHTh TPIMHY ab0 TOHKE BKIIIOUECHHS,
SIKI MOJIGITIOIOTBCS JIEIKOIO PO3IMKHYTOIO MTOBEpXHEto. Temneparypa mpu nepexoi
gepes II0 MOBEPXHIO € HEMEPBHOIO 1 MPOITOPIIHO0 /IO Pi3HUII TEIUIOBUX MOTOKIB
3 pI3HUX CTOPIH MOBEpXHI. AHAJIOTIUHI 3a/1a4i /ISl TETUIONPOHUKHUX Ta TEIUIONPO-
BiJHUX TPIIMHHUH po3risiianich B [1]. JIBoBUMipHHI BUIaJOK Takoi 3aaadi JOC-
JipKeHo B poborTi [2].

Hexain Q R’ — o6MeKeHa 0HO3B’S3HA 0GMACTH 3 JIIIMIEBOI MEKEIO

Y, S — po3iMKHyTa JBOCTOPOHHS JHITIIMIEBA TOBEPXHS, 3 JOMOMOTOIO SIKOT MU
Oy/1IeMO MOJIETIOBATH JIESIKY TETUIONPOHUKHY TPILIMHY B Tijli, 00MEXEHOMY ITOBEp-

xHe X . Beaxaemo, mo ScQ,, ne S=Sul', I'- mexa S. IlosHaunmo
Q=0\5, [v;is]=vis-7is, i=12, ne yasu(x) — 3HaueHHs QyHKIHT u(x),
3amaHoi B obmacti Q, Ha S, a yf‘t su(x) — TpaHMYHE 3HAYEHHA ii HOpPMAaNLHOI HO-
X1/THOI 3 pi3HUX CTOpPIH S .

MaTeMaTU4YHOI0 MOJICIUTFO TAaKOi 3a/iadi CTAIlliOHAPHOI TEIUIOMPOBITHOCTI €
HACTyIHa 3aada B oOmacti € : 3Haiitu ¢yHKHito u € H I(Q), sIKa 3aJI0BOJILHSIE
piBHstHHS Jlannaca

Au(x)=0, xeQ, (1)
YMOBY HEMEPEPBHOCTI TEMIIEPaTyPHOTO MOJIs PH Mepexo/ii uepe3 S Ta YMOBY Te-

TUTONPOHMKHOCTI HAa S TIPH 3aJaHiil TeMIepaTypi Ha 30BHIMIHIM MOBEPXHI X

[Yo.sTu(x) =0, ALy, glu+ypsu=f,x€S5, o
¥su(x) = g(x),x € X.

Tyr e C(S), fely(S), ge H2().
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Teopema 1. Fxuo L e C(S), Mx)20, xeS, mo 3adaua (1), (2) mac edu-

Hull po36 ’A30K o 0oginbHux f € L,(S), g€ H? ).
Hexait Q(x,y)=1/(4n|x—y|) . dns byl u (x) , sIKa € PO3B’SI3KOM 3aaui

(1), (2) BipHe HacTymHe iHTerpanpHe NoAaHHsA: u(x)=Vg1(x)+Vso(x), xeQ, ne

t=lr s, o=y, Vst(x)=[ 0 y)(nds,, Vso(x)= [ O, y)o(1)ds, .

xeQ.
BukopucraBimm kpaiioBi yMoBH (2), OTPEIMAEMO CHCTEMY IHTETPAIBHHUX PiB-
HSIHB BIZTHOCHO HEBIJIOMHX T Ta G !

M+KSt+yaSVzcs=f, 3)

yanSt +Kso=g,

e Kgt= ya Vs, Kso= yanzc — iHTerpabHi oepaTopH 3i c1abKo0 0coOH-
BiCTIO, BU3HAYeHI HA S Ta X BIAIMOBIIHO.
Teopema 2. 3adaua (1), (2) € exsisarenmuoro cucmemi (3). Axwo L€ C(S),

Mx)20, xeS, mo cucmema inmespanrvHux pieHaHb (3) Ma€e cOUHUU PO38 30K

ons dosineux f € Ly(S), ge H'? ).

Jly1s uncenbHOTO po3B’A3YBaHHS CUCTEMH (3) BUKOPHCTOBYETHCSI METO KOJIO-
Kallii 3 BUKOPUCTAHHSM JIOKIBHUX 0a3uCHUX (DYHKIIIH, 110 Ja€ MOXJIIMBICTh OTpPH-
MaTu J1Io0pe OOyMOBIJIEHY CHUCTEMY JIHIMHUX anreOpaidHuX piBHSHB Ui 3HAXO[-
YKCHHS HAOJIMKEHNX 3HAYEHb TYCTHH T Ta O .
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NUMERICAL SOLUTION OF BOUNDARY PROBLEM OF STATIONARY HEAT
CONDUCTION WITH CONDITION OF TRANSMISSION TYPE ON OPEN LIPSCHITZ
SURFACE VALUE PROBLEM FOR THREE-DIMENSIONAL LAPLACE EQUATION

We consider the stationary temperature field in a domain with heat permeable crack or thin
inclusion. The mathematical model of this problem is a boundary value problem for the
three-dimensional Laplace equation in a bounded domain with boundary conditions of
transmission type given on both sides of an open Lipschitz surface. Using the integral repre-
sentation of the solution we reduce the initial boundary value problem to the equivalent sys-
tem of integral equations. We show the existence and uniqueness of solutions to the bounda-
ry value problem and the obtained system of integral equations in appropriate functional
spaces. For the numerical solution of the obtained system, we use the algorithm based on
the collocation method.
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