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AnHoTauus. PaccmaTpuBaeTcs 3a/1aua BOCCTAHOBJIEHUS HHTEHCUBHOCTEW MCTOYHHMKOB TeIla
npu 3aJaHHBIX MX OOBEMHBIX IUIOTHOCTSAX M WM3BECTHBIX 3HAUCHUAX CpPEOHEH TeMIepaTyphl
MCTOYHHUKOB. /(7151 MozennpoBaHus mporecca pacnpoCcTpaHEeHHs TEIUIa UCIIOJIb3YeTCs CTallHOHApHAs
muddy3uoHHAs MOJENb CIOXKHOro TeriooOMeHa. [lmst ciydas NOByX HMCTOYHHMKOB ITOKa3aHa
CXOAMMOCTh YMCJIEHHOI'O METO/1a.

KntoueBsle ciioBa: paAMallMOHHBIA — TEIJIOOOMEH, oOOpaTHas 3ajada, MHTErpajbHOE
HepeonpeelICHuUE.

Abstract. The problem of reconstructing the intensities of heat sources with given volume
densities and known values of average temperature within the complex heat transfer model is
considered. The convergence of the numerical method is shown for the case of two sources.

Keywords: radiative heat transfer, inverse problem, integral overdetermination.

3ajaya BOCCTAHOBJIEHUS TEIIOBBIX MCTOYHHUKOB IO M3BECTHBIM 3HAYEHUSIM HX
cpeaHel TemnepaTypsl u3ydaiach B padore [1]. YcranoBieHo, 4yTo oOpaTHast 3a1adya
UMEET MO KpalHeHd Mepe OJHO pPELIEHUE, W MOJY4YEeHbl YCIOBHS €IMHCTBEHHOCTH
pEILIEHUsI, KOTOPbIE€ BBIMOJHSIOTCA MPU JOCTaTOYHO OOJBIIOM KO3(PPULKUEHTE
TEMIIEpaTypOIPOBOJIHOCTH.

Ilenbro Hacrosimeld padOTHl SBJSETCS HCCIENIOBAaHUE BOIPOCA YHUCIEHHOIO
pellieHrs] JaHHOW 3ajauM, TPUHUMAas BO BHUMAHHE BO3MOXKHYIO HEEIMHCTBEHHOCTb
ee pemeHus. byner mnpemsokeH anroputM, 00ecnedyMBAaOUIM MOHOTOHHYIO
cxoauMmocTh. [l aHanM3a ajaropuTMa BBOJUTCA OTHOIIEHUE JUPEKTUBHOCTHU
TEIJIOBBIX NCTOYHUKOB MO OTHOUIEHHUIO APYT K APYry, O3HAYAIOIIEE HEBO3MOKHOCTh
OJTHOT'O UCTOYHHUKA 00ECTIEUHUTh MEPETPEB IPYIrOro.
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OTMeTuM, YTO JJIs aHAJOTHYHBIX OOpaTHBIX 3a/ad JUIsl HECTaI[MOHAPHBIX
YpPaBHEHUM CJIOKHOTO TEIUIOOOMEHA OJHO3HA4Hasi Pa3pelinuMocTh jJokazaHa [2].
CxoniHbIe 00paTHBIE 3a/1a4d, OTHOCSIIHMECS K MOJENU MEPEHOca KUCIOPOoIa B TKAHIX
MO3ra, UCCIe0BaIUCh B padboTtax [3, 4], U AJis HECTAIlMOHAPHBIX YPAaBHEHUI TaKKe
JIOKa3aHa Oe3yClIOBHAas €IMHCTBEHHOCTh pemieHus [5]. Bompockl 4YuciaeHHOro
perieHus 00CyXaaauch B paborax [6-8].

Mycts Q  R® — orpannuennas o6nacts ¢ rpanuugii I', B KOTOPOil IPOMCXOIUT
npolecc pagualmOHHO-KOHTYKTUBHOTO TEIIOOOMEHA, OMHMCHIBAEMBIM ()YHKIUSMU:
6 — ycTaHOBHBILIEECS IOJIE TEMIIEPATyphl, ¢ — I0JI€ UHTEHCUBHOCTH W3IIy4EHUS,
YCPEIHEHHOM IO BCEM HaNpaBiCHUSAM. Y CTAHOBMBIIMKCSA IPOLECC OMMCHIBAETCS
creayromeit cucreMoil nudQepeHInanTbHbIX ypaBHEHHI:

—~aA0 +bie, (070 - p)= o f, + 4, T, &)

—OlA(p+K'a((0—‘6"39)=0 (2)
C KpacBbIMH YCJIOBUAMH

a%g+ﬂﬂ %yﬂxa%%+A¢—%}4)Hm1 3)

3nech 6, ¢ — HOPMHUPOBAHHBIC BEITMYUHBI, TTOJOKHUTEIBHBIC MOCTOSHHBIE &, D, a, Ka
XapaKkTepU3ylT paauallMOHHO-TEPMUYECKHE CBOWMCTBA Cpeabl, (QyHKUuUU f, )
XapaKTepU3yIOT OTpaKarolue cBoicTBa rpaHuibl, fi, f2 — oObeMHBIE TUIOTHOCTH
TETUIOBBIX UCTOYHHKOB.

[Tockonbky ypaBHeHue (1) comepuT HeusBecTHbIE KOA(hOUIMEHTHI (1, (2, TO
TUIS BaMbIKaHI/ISI CUCTEMBI BBOJISAT MHTETPAJIbHOE MEPEOIpeIeTICHIE

[, fix)o(x)dx=r;, j=1,2. (4)
B HACTOSIIICH pabote OrpaHUYUMCS paccMOTpeHrneM ciyJast
IPONOPLHOHATBHBIX TPAHUYHBIX KO3(PPHUIIEHTOB: s ya
a

Omnpenenum onepatop Qg, KOTOPBIH MO 3alaHHON PYHKIIUU J JAET KOMIIOHEHTY
Z penieHus JIMHEapU30BaHHON CUCTEMBbI

—aAu + b/ca(4\<9\3u — z)= g, —alz+ zca(z — 4\0\3u):
aa—u+,8u 0, 058—+7/Z 0 nal.
on on
Taxxe BBCICM OIICPATOP R, KOTOpBII/I 110 SaﬂaHHOﬁ (I)YHKHI/II/I g HacT PCIICHHC

KpacBOM 3a7auu
—~Au=g,

8—u+£u O mal.
on a

B [8] moka3aHo, 4TO €ciu Mpu 3aJJaHHOM BEKTOPE (] U COOTBETCTBYIOIIEM €MY
nojic O = 6(Q) BBIMOJIHEHO HEPABEHCTBO
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f,,Rf
(f11Q9f1)>(f1’Qefz)M’ ©)
(f,.Rf,)

TO IPU MajOM IPHPAILEHUH BEKTOpa (|, MpU KOTOPOM YBEIMUYUBAETCS OOLIast
OHEPTHUs S ()= aF; (@)+baG i () B 06oMX MCTOUHMKAX, KOTMYECTBO PaIMALIHOHHOM

9HCPIrun G j (Q) MOXET YMCHBIIUTLCA TOJIBKO BO BTOPOM MCTOYHHUKE.

3necs Fj(q)=[ f;(x)o(x)dx, G;(q) =], f;(x)e(x)dx.

B cnyuae, xorga B Touke ( BBINOJIHEHO HEPABEHCTBO (5), Oy/ieM rOBOPUTH, YTO
UCTOYHUK fi IUPEKTHBEH MO OTHOLICHHIO K HCTOYHUKY f> mpu mHTEHCHBHOCTSIX (.

Omnepatop Qg obnagaer cBONCTBOM MOJOKUTENBHOCTH. OTCIO/1a BBITEKAET, UTO
OTHOILEHUE TUPEKTUBHOCTU aHTUCUMMETPUYHO.

3aMeTuM, 4TO yMEHBIICHUE paarnaluoHHoMi sHeprun Gj(Q) B j-M HCTOUYHUKE TIPU
yBeIWYCHUU o0mer sHeprun Sj(q) O3HAYaeT NPEYBEIWYCHUE TEIUIOBON DHEPrHH
Fi(Q) mo cpaBHEHUIO ¢ JIMHEHHOW MOCIBIO TEIJIONPOBOIHOCTH.

Anroput™m pemenus ooparnoit 3amaun (1)—(4) mpuBomutcs B padorax [6, §].
Jng rapaHTMM MOHOTOHHOCTM IIPEUIaraeTcsli IMPUMEHUTh TOT JK€ aIrOpUTM
nokoopauHatHo. lllar anropuTma COCTOMT B MNPUIAHUU TMPUPALIECHUS 3HAYEHUSM
00IIIel SHEPTUH 110 OYEPEIU KAXKIOTO |-TO HCTOYHUKA B COOTBETCTBHH C (hOPMYITOH

s; < s;+(r; - Fj(q))l

Ecnu ucTOYHMKY B3aMMHO AUPEKTHUBHBI, TO CXOAMMOCTh QITOPUTMA OYEBHIHA.
Ecnu Tonbko OUH MCTOYHUK JUPEKTUBEH 10 OTHOILLIEHHUIO K APYroMy, TO B Cly4yae
neperpeBa 3TOro JIPYroro MCTOYHHKA (IOCTHKeHus ycioBusi Fj(Q) > rj) MoxHO
NPUMEHUTh TaKOW JK€ Iar aJiropuTMa K 3TOMY J-My HCTOYHHKY. Torma, B CHIY
HapylieHus: ycioBus (4), HM3MEHEHUE W3JIYYCHHSI OKAXETCSA IOJO0KHUTEIbHBIM,
cnenosarenbHo, Fj(() craner Menbmie rj. OTcioja BBITEKaeT MOHOTOHHOCTH U
OrPaHUYEHHOCTh MOCJIE0BATEIbHOCTU MPUOIMKEHUH.
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