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YIK 512.64

B. M. NeTpunykoBmny

NMPO KPATHOCTI XAPAKTEPUCTUYHUX KOPEHIB,
CTENEHI ENEMEHTAPHUX OJTbHUKIB | PAKTOPU3ALIIO
MHOIOYJIEHHUX MATPULb

Hexati A(x) — pecyasprHa MHO2OUAEHHA MAMPUYSL cmenens m Hal Kirvyem MHO-
eounenie Plx], 0e P — anecebpaiuno samxuene moane, (x —[3].) — 11 enemenmapHt
OinbHUKU CcMmeneHis $;>2, j=L...,p, a pewma 7i eremewmapHux OinvHuKig €
cmenenis, He suwux wixe 2. Jlosedeno, wo, Koau S; + S, +...+ S, =S<m+p, mo
mampuys A(x) poskaadaemsves wa muoxchuru A(x) = (Ex - B))...(Ex - B,)C,(x),
tz2m+p+1-s,0e E — o0unHuuHa Mampuys.

O KPATHOCTAX XAPAKTEPUCTUYECKUX KOPHEMW, CTEMEHSAX
SJNIEMEHTAPHbIX OENUTENEN N ®AKTOPU3ALUN MHOIMOUYNEHHBIX MATPUL,

IIyemvs A(x) — peeyssipHas MHOZOUNEHHASL MAMPUYUL CMenenu m HA0 KOADYOM MHO-
5

eounenos P[x], 2de P — anzeOpauuecru samxnymoe nose, (x — B].) — ee anemenmapHbvle

deaumenu cmenerew s; > 2, j=1,...,p, a ocmarvHble ee slemeRMaphsie desument, ume-

tom cmenenu, He Goavwe 2. Jlokasano, wmo, ecau S; +S; +...+s, =s<m+p, mo

mampuya  A(x) pasaoxcuma Ha muoxcumeau A(x) = (Ex - B,)...(Ex-B,)C,(x), t=

>2m+p+1-s,e0e E — eQuHuuHas mampuya.

ON MULTIPLICITIES OF CHARACTERISTIC ROOTS AND DEGREES
OF ELEMENTARY DIVISORS AND FACTORIZATION OF POLYNOMIAL MATRICES

Let A(x) be a regular polynomial matrix of degree m over the polynomials ring P[x],

where P is an algebraically closed field. Let (x —Bj)sj be their elementary divisors of
degree $;>2,j=1...,p, whose remaining elementary divisors are of degree mo more
than 2. It is proved that if s, +s, +... +s,=s<m+p, then the matrix A(x) can be
factored into factors A(x)=(Ex-B,)...(Ex-B,)C,/(x), t2m+p+1-s, where E is
the identity matrix.

Iu-T npuxi. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. . C. IlincTpuraua HAH Ykpainn, JIeBiB 10.06.04
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YIK 512.64
B. 3. LLaBapoBcbkui

3AYBAXEHHA OO0 NOAIBHOCTI HABOPIB MATPULLb

Jas 8udinenozo xaacy MHOZOUNEHHUL MAMPUYDL 8KAZAHO KAHOHIUHY Popmy 8i0HOC-
HO HANIBCKANAPHO eKBI8ALeHMHUX nepemeopens. Lle dano modxcausicms ecmarosu-
mu KaHOHIUHY HOPMY CMOCOBHO 00HOUACHOZO NepemsopenHs nodibHocmi Oas 8i0-
Mno8i0H020 KAaCY HAOOPI8 MAMPUYDL HAO NOAeM.

3AMEYAHUE K NOAOBUIO HABOPOB MATPUL

Jlns 8bl0enenH020 KAacca MHOZOUACHHBLT MAMPUY, YKA3AHA KAHOHUYECKAS HOPMA OMHO-
CUMEABHO TNOAYCKANAPHO IKBUBAAEHMHBLL NPeodpaszosarHuti. Imo 0ai0 803MOHIHOCTL
YCMaHo8UMs KAHOHUUECKY1O HOPMY OMHOCUMEIbHO 00HO8PemMeHH020 NPeodPA308aAHUS
nododusn 0ai coomeememsyowezo kiacca Habopos mMampuy, Had nosem.

NOTE ON SIMILARITY OF COLLECTIONS OF MATRICES

The canonical form is given for a certain class of polynomial matrices relatively to the
semiscalar-equivalent transformations. It makes it possible to define the canonical form
relatively to a simultaneous similarity transformation for the corresponding class of set
of matrices over the field.

Iu-T npukJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. 1. C. Ilinctpuraua HAH Ykpainn, JIbBiB 16.04.03
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YIK 517.95

B. M. Moniwyk, B. M. MrawHuk

NEPIOAUYHA KPAUOBA 3A0AYA NS CITABKO
HENIHIMHUX TNEPBONIYHUX PIBHAHb 31 3MIHHUMU
B NIHIAHIA YACTUHI ONEPATOPA KOE®ILIEHTAMM

Bcmanosaeno ymosu icHyeaHHs ma e€0uHocmi mepioduunozo 3a 0060Ma 3MIHHUMU
P0O368’A3KY CAAOKO HeAlHIUHO020 cmpozo 2inepboaiunozo 3a Ilemposcvkum pPiBHAHHA
HA NAOWUHT, ONePamop ATHIUHOT YACTNUHU AK020 PO3NAOAEMBCA HA MHOMCHUKU
nepuwLozo NOPAOKY 31 3IMIHHUMU 3a yacom Koegiyienmamu. Jas po3s’sa3anns npo-
OnemMU MAAUX BHAMEHHUKIB, W0 BUHUKAE MPU 00CAi0HCeHHT 3adayi, 3aCMmOoco8aHO
mempurHut nidxio.

NEPUOOUNYECKAA KPAEBASA 3ANAYA [iNA CIIABO
HEJIMHEWUHBIX TMNEPBOJIMMECKUX YPABHEHUU C NEPEMEHHbLIMU
B JIMHEAHOW YACTU ONEPATOPA KOQ®®ULIMEHTAMU

Yemanosaenst ycaosus cyuecmeosanus u eOuUHCmMeeHHOCTU NepuoduuecKozo no o6oum
nepemennblM PewerHus caabo HeaAuHelHozo cmpozo 2unepbosuteckozo 3a Ilemposckum
YPABHEHUS HA MAOCKOCMU, ONePAMOpP AUHEUHOU HACMU KOMOPOZO PA3AA2ALMC HA
MHOHCUMEAU NMePB020 NOPAdKa C nepemeHHblL.MU Mo epemeHu KodPPuyuenmamu. Jas
paspewerus npodaembl MAALLL 3HAMeHamenel, 803HUKAOWel npu uccaedosanuu 3ada-
YU, UCNOLB30BAH MmempurecKull nodxood.

PERIODIC BOUNDARY VALUE PROBLEM FOR WEAKLY
NONLINEAR HYPERBOLIC EQUATIONS WITH VARIABLE
COEFFICIENTS IN LINEAR PART OF OPERATOR

The conditions of existence and uniqueness of the periodic (for both variables) solution
to the weakly monlinear strictly hyperbolic — by Petrovsky — equation on the plane are
established. The linear part of operator decomposes into the first order factors with time
varying coefficients. In order to solve the problem of small denominators, that appear at
investigation, the metric method is used.

Tu-T npukJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITinctpuraua HAH Ykpainn, JIeBiB 30.12.04
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YIK 517.95

|. €. BapaHcbka

OBEPHEHA 3AOAYA And NAPABOJTIIYHOIO PIBHAHHA
B OBJIACTI 3 BIJIbHOIO MEXEIO

Bemawnosaeno ymosu icHysanus i edunocmi po3s’ss3Ky obeprenol 3a0aui su3HaUeH-
HA Hesl0oMm020 cmaputozo Koediyienma, wo 3asexrcums 610 uacy, 8 NapadbosiuHOMY
PIBHAHHL 8 004aCMNI 3 BLABHOIO MeHcer0.

OBPATHAA 3A0AYA NS NAPABOJIMYECKOIo 5
YPABHEHUA B OBJIACTU CO CBOBOAHOU IPAHULIEN

Yemanosaensvl ycaosus cyu,ecmsosarHus U eduHcmeeHHocmu peweHus oopamuoy 3ada-
yu onpedeseHusi Heu3gecmHozo cmapurezo KodPPuyuenma, 3a8uciu,ezo om epemeru, 8
napaboaureckom YypasHeHUuU 8 obaacmu co ce0600HOU 2paruyel.

INVERSE PROBLEM FOR EQUATION OF PARABOLIC
TYPE IN DOMAIN WITH FREE BOUNDARY

We establish the conditions for existence and uniqueness of solution to the inverse
problem for a parabolic equation with the unknown time-dependent leading coefficient
in the domain with free boundary.

JIpBiB. Han. yH-T im. IBana ®panka, JIbBiB Opnepoxano
02.03.04
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YIK 519.642

O. B. l'epacumuyk, O. M. Pubuupbka

HOPMAJIbHUN PO3B’A30K IHTEFPAJIbHOIO PIBHAHHSA
NEPLUOIo pPoOLY 3l CIIABKOIO OCOBJIUBICTIO

Ha 3acadax mepomopghrozo CMOCOBHO mnapamempa pezysipusayii 300PaxcenHHs
P036’A3KY HOPMANIZ08AHO20 THMEZPAAbHO20 DPiBHAHHA muny Dpedeosvma 0pyz020
pody mposedeno pezyaapusdayito obeprenozo onepamopa Mypa — Ilenpoysa 3t caab-
K010 0CO0AUBICTNIO MaA 0COOAUBICTIIO MUNY HBIOMOHKIBCHKOZ0 NOMEeHYIaAY, 3a0aH020
HA MHO208UOAX 13 KPAEM.

HOPMAJIbHOE PELUEHWUE UHTEIPAIIbHOIO YPABHEHUA NEPBOIO
PO[JA CO CJIABOU OCOBEHHOCTbIO

Ha ocnosaHuu mepomopgHoz0 OMHOCUMEABHO NAPAMeMPA PeLyripusayuu u3odpaice-
HUA PewenHUusl HOPMAIU308AHHOZ0 UHMEZPAAbHOZ0 YpasHerus muna Dpedzoavma 6mopo-
20 poda mposedena pezyaspudayus obpamuozo onepamopa Mypa — Ilenpoysa co caaboi
0CcO00eHHOCMDBI0, & MaKdHe 0COOEHHOCMHIO UNA HHIOMOHOBCKOZ0 NOMEeHYUALA, 3a0aHHOZ0
HA MHO2000PA3UAXL C KDPAeM.

NORMAL SOLUTION OF THE FIRST KIND INTEGRAL
EQUATION WITH WEAK PECULIARITY

On the basis of meromorphic (relative to regularization parameter) solution represen-
tation to the normalized integral second kind Fredholm-type equation, the regularization
of the Moor — Penrose inverse operator with weak peculiarity and also with peculiarity
of Newtonian potential type, given on the manifold with an edge, has been carried out.

Harn,. yu-1 «JIpBiB. nositexuika», JIbBiB OpnepsraHo
20.07.04
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YIK 519.632.4.001.57

A. A. Bomb6a, |. M. MNpucskHiok

3AOAUI TUMTY «®INbTPALIA-KOHBEKUIA» Y TPU3B’A3HUX
OBNACTSX I3 KPANOBUMU YMOBAMWU OCEPEHEHHS

Odepicarno poss’asku waacy 3aday muny «PHibmpayii-Koneexyis» Yy mpuse’ a3uit
obaacmi, oOmedncenill exsinomerHYianbHUMU ATHIAMU, Y 8UNAOKY, KOAU HA Hedi00mil
Ouanyl suxody meuii 3 00H020 13 BHYMPIWHIX KOHMYPI8 — CcKAA008UX 11 2PAHUYI,
3adaemouvcs ymosa ocepedHenHs. B ocHnosl ix nobydosu — i0es «KOHPOPMHOZO
nepexody» 810 0anol obaacmi 3 Po3pi3om 830083 00HIET 13 ATHIL PO30iLY meuii 00
810n068101H0T 06aacmi KomnaeKcHo20 nomenyiary. Hagedeno pesyavmamu uucaosux
PO3PALYHKIE 3A OMPUMAHUMYU HOPMYALMU.

3AOAYU TUNA «dUNTbTPALUNA-KOHBEKLIUA» B TPEXCBA3HbIX
OBJIACTAX C KPAEBbIMU YCNNOBUAMU YCPEOQHEHUA

IToayuenst pewenus xaacca 3a0ay muna «PHuabMPAYusl-KoHeeKyusl» 8 mperces3not oo-
Aacmu, 02PAHUYEHHOU IKEUNOMEHYUALDHBLMU AUHUSMU, 8 CAyuae, Ko2da Ha yuacmke
8blro0a meueHus U3 00H020 U3 BHYMPEHHUX KOHMYPO8 — COCNABHBLY ee 2PAHUYbL, 3a0a-
emcsa ycaosue ycpedrnenus. B ocnose ux mocmpoernus — udes «KoHEPOPMHO20 nepexoda»
om O0anHou obaacmu ¢ paspe3om 8004b 00HOU U3 AUHUL pasdead meueHus K coomeem-
cmeyrowell 064acmMU KOMMAEKCHO20 nomeryuaid. IIpusedenv. pe3ysvbmamsl 4UCAOBHLL
pacyemos no NoAYueHHblM POPMYAAM.

PROBLEMS OF «CONVECTION-FILTRATION» TYPE IN THREE-COHERENT
DOMAINS WITH BOUNDARY CONDITIONS OF AVERAGING

The solutions to one class of problems of «filtration-convection» type in three-coherent
domain, bounded by equipotential lines are obtained in the case, when the averaging
condition is given on the unknown part of the flow output from one of internal
contours — its compound border. The idea of conform transition from the given domain
with a cross-section along one of the lines of flow to the appropriate domain of
complex potential is in the basis of their construction. The results of numerical cal-
culations are given.

PiBu. nepox. rymaHnirt. yu-T, PiBHE Opnepoxano
30.04.04
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YIK 627.324.2/3:532.72
A. . Bnactok, 1. M. MapTuHtok

YMCNOBE MOJENIOBAHHS CTABINI30BAHUMU CXEMAMM MCE
®INbTPALIMHOI KOHCOMIAALYI TINA 'PYHTOBOI FPEBHI
3 YPAXYBAHHSAIM TEMJIOMACOMNEPEHOCY

Copmyavosarno mamemamuuny modeav 0808uUMIPHOT 3a0aui Hiabmpayitinol KoH-
coatfayii mina rpynmoeoi 2pebai 3 YparysarHM MaAcCONepeHocy corell 8 Heizomep-
MIYHOMY PEHCUMT MA OMPUMAHO T YUCA08UL PO3E’A30K 3 BUKOPUCNMAHHAM CMabi-
A3aYIUHUL cxem memody cKinuenHux eaemenmis. Ha ocnosi nposedenux uucaosux
excnepumMermis NOKA3aHO 8NAUE MACONEPEHOCY COnel MaA Hel30MePMILHUL YMO8 HA
npoyec HirbmpPayitinoi KoOHCOAI0aYiT Miaa I'PYHMOBOL 2pedai.

YNCNEHHOE MOAENNPOBAHUE CTABUITU3ALUMOHHBLIMU
CXEMAMW MK3 ®UNbTPALMOHHOW KOHCONUAALIUK TENA
rPYHTOBOW NNOTUHbI C YYETOM TEMNJIOMACCONEPEHOCA

Copmyauposana mamemamuueckas Mmoleab OsyxmepHou 3adauu PHuabMPAYUOHHOU
KOHCOAUOAYUU Meaa 2PYHMOB0T MAOMUHBL C YUEMOM MACCONEPEHOCA COotel 8 Heus3o-
MePMULECKOM PedHCUME U NOAYUEHO eé YUCAeHHOe PeuleHue C UCTONb308AHUM CMABUIU-
3AYUOHHBLT cxem memoda KOHeUHbLX dnemenHmos. Ha ocHOBAHUU NPOBEOEHHBLL UUCAeH-
HBHLL IKCNEePUMEHMO8 NMOKA3AHO BAULHUE MACCONEPEHOCA Conell U HeU3oMepPMULeCKUX
ycaosull Ha npoyecc GuibMPAYyUOHHOU KOHCOAUOAYUU Med 2AUHUCTNOU NAOMUHDL.

NUMERICAL MODELING OF FILTRATION CONSOLIDATION
PROBLEM OF THE BODY OF SOIL DAM TAKING INTO ACCOUNT HEAT
AND MASS TRANSFER BY STABILIZED FINITE ELEMENT METHOD

A mathematical model of filtration consolidation problem of the body of soil dam
taking into account the salt transfer and non-isothermal conditions has been
formulated. The numerical solution of the corresponding two-dimensional boundary-
value problem has been found by the stabilized finite element method. The influence of
the salt transfer and mon-isothermal conditions on the filtration consolidation process
has been investigated by means of the numerical experiment.

YKp. Iep:k. YH-T BOJHOTO I'OCII-Ba Opnepoxano
Ta IPUPONOKOPUCTYBaHHA, PiBHe 11.05.04
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M. M. BonToBuy, 0. I1. Tonontok

LUIBUAKICTb 3BDKHOCTI ITEPALIAHOIO METOAY ANA 3A0AUI
3 BJIbHOKO ®A3010 3 IBSOMETPUYHUM ONEPATOPOM

Pozeasdaemovesa sapiayitina 3adaua npo nces0oposs’sa3ku PIBHAHHA 3 8LAbHON Pda-
3010 MPABOT UACMUKHU Y 8UNAOKY 130MeMPULHOZO ONePAMOPa 8 2inbhePmosuxr npo-
cmopax. JJosodumucs 36ixcHicMb Mmemody MmpPocmoi imepayii, 3acmocosarozo 0o
pieHAHHA Elaepa 3adaui. Bemanosneno, w0 mo3a MOUKAMU 2AAYHCEHHA MemoO
30icaemuves 31 weudxicmio ceomempuunoi mnpoezpecii. Odepicano anocmepiopHi
oYiHKU weudrocmi 36ixcHocmi.

CKOPOCTb CXOOMMOCTU UTEPALIMOHHOIO METOAA
anAa 3A0A4YKN CO CBOBOAHOU ®A30U C UISOMETPUYECKUM ONMEPATOPOM

Paccmampusaemes sapuayuonnas 3adaya o ncesdopeuteHusxr YypasHeHus co c80000HOU
Pasoti mpasol wacmu 8 cayuae U30MeMPUUECKO20 ONepamopa 8 urb0epmosblr Mpo-
cmpancmeax. Joxasvieaemes cxodumocms memoda npocmol umepayul, npumenenHozo
¥ ypasrenuto Ilnepa 3a0auu. YCMAHOBAEHO, MO 30 UCKAIOUEHUEM MOUEK BeMEACHUS
Memod cxodumces co CKOPOCMmbIo zeomempuuieckol nmpozpeccuu. Ioayuensv, anocmepu-
OpHbBLe OYeHKU CKOPOCMU CXO0UMOCTMU.

VELOCITY OF CONVERGENCE OF ITERATIVE METHOD
FOR THE PROBLEM WITH FREE PHASE WITH ISOMETRIC OPERATOR

The variational problem on pseudo-solutions of the equation with free phase in the case
of isometric operator in Hilbert spaces is considered. The convergence of the simple
iteration method, applied to the Euler equation of the problem, is proved. The geometric
progression wvelocity of convergence of the method — without branching points — is
established. A posteriori estimation of the convergence velocity is obtained.

Iu-T npuxi. npobsem MexaHIKM i MaTeMaTUKN Opnepsrano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 29.04.04
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YK 539.3
A. M. 'puropetko, J1. C. Poxok

3ACTOCYBAHHA OUCKPETHUX PSAIB ®YP’€ O PO3B’A3AHHA
KPANOBUX 3AOAY CTATUKN NPYXXHUX TIN HEKAHOHIYHOI ®OPMU

JIns po3e’a3anHns 0808UMIPHUX KPAUOBUX 3a0aU NPO HANPYHCEHUUL CMAH NAACTNMUH,
00010HOK 1 NPOCMOPOBUX MiA 3ANPONOHOBAHO HempPaduyitinut nidxid, wo 6a3y-
emoves Ha 36e0eHHT 0808UMIPHUX 3a0at 00 0OHOBUMIPHUX 13 3ACMOCY8AHHAM Ouc-
Kpemuux padie Dyp’e. Jeosumipra xpatiosa 3adana micmums AK MHOHCHUKU NPU
D038’ A3YBANBHUXL PYHKUIAL 2e0MeMPUUHT MA MeXAHIYHI napamempu, wo He 0o-
3goastoms gidoxpemumu 3minHi. Beedenns Oonosnaavhux Gyuryil, AKi exaoua-
1omb 8 cebe P038’A3Y8arvHi PYHKYLL © TXxHI NOXIOHT PA30M 3 8KASAHUMU MHONCHU-
Kamu, 0036048€ 304 PAXYHOK PO38UHEeHHA Ycix PYyHKYLl 6 padu Pyp’e 8 odHomYy KO-
opouHaMmHOMY HaAnpamry 3secmu 3adauy 00 00HOBUMIPHOL. [Ipu iHme2pysanti 00-
HOBUMIPHOT KPatiogoi 3adaui amnaimyoHni 3HaueHHs OONOBHAABHUX PYHKYIU eu-
3Hauaromosesa 3a 0onomozoro padie Pyp’e Pynryi, wo 3adani Ha Ouckpemuitl MHO-
aHuni mouok. OOHOBUMIPHY KPatiody 3adauy POo38’A3YEMO CMIUKUM UYUCCALHUM Me-
modom duckpemuol opmozonanidayii. Hagedeno pesyavmamu pos3s’a3anus 3adau y
8uzasdi epagixie i mabaAUYb.

MPUMEHEHWE OUCKPETHbIX PAOOB ®YPbLE K PELUEHWUIO 3A0AY
CTATUKM YNIPYTUX TENT HEKAHOHUYECKOWU ®OPMbI

Jas pewenus 08YymepHblr Kpaesvlr 3a0au O HAMPAHCEHHOM COCMOSAHUU MAACMUH, 000-
A0UeK U MPOCTMPAHCMBEHHBLL Men NPedaodcern Hempaduyuontbill nodxod, 0CHOBAHHbBLU
Ha ceedeHuu O08YymMmepHbLL 3a0au K OOHOMEPHBLM C NpumeHeHuem OUCKPeMHBLX PA008
Dypve. leymeprasn xpaesas 3adaua codeprcum 8 Kavecmee MHOHcUumMenretl npu paspeuta-
OUUL PYHKYULL 2eomempPuieckue U MexaHuieckue napamempsl, Komopovle He n03604s-
tom pasdeasums nepemenHsle. Bgedenue donosHumeavnvlr PYHKYUL, KOmMopsle 8KAOUA-
tom 8 cebs paspewarowue PYHKYUU U UX NPOU3BOOHBLE 8mecme C YKASAHHLUU MHOHKCU-
measmMu, no3goasiem nymem pasodcerus ecex PyHryul 8 padv. Dypve 8 00HOM KOOD-
JunHamHom HanpasreHuu ceecmu 3adauy K oOHomepHou. IIpu unmezpuposarHuu 00HO-
MmepHOl Kpaegoli 3a0ayu amnaumyonsvle 3HaueHus 0ONoAHUMeAbHbLX PYHKYUL onpede-
aAsomes ¢ nomowpto pados dypve das Pynkyull, Komopsvie 3a0aHbL HA OUCKPemHoM
mHoxcecmse mouex. OOHOMePHYIO Kpaesyto 3adauy pewaem YCMOUUUBHIM HUUCAEHHBLM
memodom Ouckpemnoil opmozonarudayuu. IIpusedensvt pesyabmamosl pewerus 3adau 8
sude 2pagpuxos U MadaAuY,.

APPLICATION OF DISCRETE FOURIER SERIES TO SOLVING BOUNDARY-VALUE
STATIC PROBLEMS FOR ELASTIC BODIES OF NON-CANONICAL FORM

The paper presents a nontraditional approach to solving two-dimensional boundary-
value problems on the stress state of plates, shells, and spatial bodies. The approach is
based on the reduction of two-dimensional problem to one-dimensional one using the
discrete Fourier series. The two-dimensional problem contains the geometric and
mechanical parameters as the multipliers on solving functions what makes it impossible
to separate the variables. Introduction of additional functions, which include resolving
functions, and their derivatives together with indicated multipliers, allows us to reduce
the problem to ome-dimensional one through expansion of all the functions into the
Fourier series in one coordinate direction. At integrating the one-dimensional boundary-
value problem, the amplitude values of additional functions are determined through the
Fourier series of functions which are specified at the discrete set of points. The one-
dimensional boundary-value problem is solved by the stable numerical method of
discrete orthogonalization. The results obtained are presented in the form of plots and
tables.

Iu-1 mexaniknu im. C. II. TumorieHka OpnepsranHo
HAH Vxpaimn, Knis 07.02.05
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YIK 539.3

I. O. bytpak

ACUMNTOTUKA OANBbHBLOIO NOJA NEPEMILLEHD | HAMPYXEHb
Bl AMHAMIYHOIO PO3KPUTTA NPOCTOPOBOI TPILLWHU

Pozzasnymo mpusumipuy 3adauy OuPparyii eapMOHIYHUX TEUAL HA NPOCMOPOSIYU
mpiwuni 8 OeamedxncHomy npyxcHomy mial. Illasxom anpoxcumayii sdep 8 inmez-
PALBHUL NOOAHHAL KOMNOHEHM 8I06UMUX L8ULL OMPUMAHO Popmyasu Oasn edek-
MUBHO20 PO3PATYHKY Nepemiulendb, HaANPYicendv, a MAaKO( NMONepewHuUxr nepepisis
Po3ciaHHA Y OaAbHIl 30HT uepe3 cMPUudKU nepemiujenb NPOMULLHHUL NOBEPLOHD
MPIUWUHU.

ACUMNTOTUKA OATNBLHEIO MONs NEPEMELLEHWA U HAI'IPFI)KEHVIVI
OT AMHAMUYECKOI'O PACKPbITUA NPOCTPAHCTBEHHOU TPELLUUHbI

Paccmompena mpexmepras 3adaua OuPpakyuu 2apMOHULECKUL 80AH HA NPOCMPAHCM-
8eHHOU Mmpewjue 8 GeckoHeuHom ynpyzom meae. ITymem annpoxcumayuu sdep 8 uUH-
MeZPANLHBLL NPeICMABAEHUAL KOMNOHEHM OMPAHCEHHIL B0AH NOAYUEHDBL HOPMYAbL
oas aPexmusnozo pacuema nepemeu,eHUll, HANPANCEHUL, @ MAKI}CE NONEPEUHbLL ceve-
HUll pacceanus 8 OaavHell 30He uepe3 CKAUKU MepemewyeHUll MPOMUBONOL0HCHBLL NO-
seprHocmetc mpewuHrbsL.

ASYMPTOTICS OF FAR-FIELD OF DISPLACEMENTS AND STRESSES
FROM SPATIAL CRACK DYNAMIC OPENING

Within the three-dimensional statement, the harmonic wave diffraction problem for a
spatial crack in an infinite elastic body is considered. The formulas for efficient deter-
mination of the far field displacements, stresses and scattering cross-section via displa-
cement jumps across the crack faces are obtained by means of approximation of the
kernels in the integral representations of the scattered wave components.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Ilinctpurauya HAH Yrpainn, JIsBiB 19.02.04
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YIOK 539.377

B. I. lWBa6'tok ", O. B. Makcumosuny ', T. A. Consip?

PO3PAXYHOK ANHAMIYHUX KOE®ILIEHTIB IHTEHCUBHOCTI HAMPYXXEHb
ansd TinA 3 KPUBOJIHIMHOKO TPILLMHOKO 3A AHTUMJITOCKOI AE®POPMALII

Hagederno memolduxy po3paxryHKy KoePiyleHmie iHMeHCUBHOCTI HANPYHCeHdb 0ins
KPUBOATHIUHUL MPIWut 0aa dunaminvnux 3adaw 3cysy. Pose’asysannsa sadayui npo-
eedeno 3 suxopucmannam nepemsopenns Jlanaaca. Obeprene nepemsopenns Jlan-
aaca 8BUKOHAHO 3a 0onomozoro modugikosanol gopmyau IIpyonikosa.

PACHET AMHAMWYECKUX KO3®PULIMEHTOB UHTEHCUBHOCTHU HANPSOKEHUA ONA TENA
C KPUBOJIMHENHOWU TPELLMHOM B YCINOBUAX AHTUMNNOCKOU OE®OPMALIUA

IIpugedena memoduxa pacuema KOIPHUYUEHMO8 UHMEHCUBHOCMU HANPAAHCEHUL 8034e
KPUBOAUHEUHBLE MPpewun 04 Junamuieckux 3adau cdsuza. Pewenue 3adauu npogedeno
¢ ucnoavsosanuem npeodpasosanus Jlanaaca. O6pamuoe mpeodpaszosarue Jlanaaca
BHINOAHEHO C NOMOUWSBI0 MOOUPUYUPOBAHHOU Popmyabt [IpydHuKo8a.

CALCULATION OF DYNAMIC STRESSES NEAR CURVILINEAR CRACKS UNDER
SHEAR ON THE BASIS OF REFINED FORMULA OF LAPLACE NUMERICAL TRANSFORM

The procedure for calculation of stress intensity factors near the curvilinear cracks for
dynamic shear problems is presented. The problem is solved utilizing the tnverse
transformation, realized by means of Prudnikov modified formula.

1 JIyubK. IepoK. TeXH. YH-T, M. JIYIIbK,

2 TH-T IPUKJL. IPOOJIEM MEXaHIKM i MaTeMaTuKu Opneporano
im. d. C. Iigctpuraua HAH VYkpainn, JIbsiB 27.01.05
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YIOK 539.3
B. b. [oBOpyxa

CKIHYEHHO-ENEMEHTHE AOCNIIXEHHA MDK®A3HOI TPILLUHU
B ME30ENEKTPUYHOMY MATEPIAJI 3 YPAXYBAHHAM
NMPUBEPLLUMHHOI ACUMIMTOTUKN HAMPYXEHb | MEPEMILLEHb

Pozzaanymo Hanpysceruti cmar 080X HoOpcmxo 3 €OHAHUX Mide Cc00010 T’ €30-
eNEKMPUUHUL MIA, MIHC AKUMU POIMIWEHA eaeKmpPonporuxHa mpiwuua. Jas
MOOCNI0BAHHSA eAeKMPOMEXAHIUHUL NOALE HABKOAO 6ePUWUHU MPIUWUHU BUKOPUC-
MAHO NOEOHAHHA ACUMNMOMUYHOZ0 MA CKIHUEHHO-eNeMeHMHO20 D038’ A3Ki8. 3Hall-
0eno Koeiyienmu THMeHCUBHOCTT HANPYIHCeHDb © 04 0KPemo20 8UNaAdKy Mpiuyunu,
008HCUHA AKOT MAAA MOPIBHAHO 3 POIMIPOM MIAA, NPOBLOeHO NOPIBHAALHUU AHAAL3
3 MOUHUM AHAAVIMUUHUM PO38’A3KOM OAsL HECKIHUeHHOT 0baacmi.

KOHEYHO-3NEMEHTHOE UCCNEAOBAHUE MEX®A3HOW TPELLUHbI
B NMbE3O3NIEKTPUHYECKOM MATEPUAJIIE C YYETOM 5
NMPUBEPLUMHHOWU ACUMNTOTUKU HANPAXEHWUN U NMEPEMELLEHUAN

Paccmompeno nanpsicenHoe cocmostue 08Yx Hecmro coeOuHeHHblr Mmexcdy cobol nve-
30a4eKMPULECKUT Mes, HA 2PaHuye pasddesa KoOmopwvlr HAXoO0UmMces 2AeKmponposods-
was mpewura. Jas mo0eaupPosaHUs INeKMPOMEXAHUUECKUL NOoAel 8 OKPeCTHOCmU
BePUWUHDL MPEWUHDBL UCTIOABIYEMCL KOMOUHUPOBAHUE ACUMNIMOMUUECKO20 U KOHEUHO-
anemenmuozo pewenuti. Halidenwvt xoappuyuenms. unmencusHocmu Hanpsxcenull u 0as
YACMHOZ0 CAYUASL MPEeWUHDBL, OAUHA KOMOPOL MALEL MO CPABHEHUIO C PAMEPAMU MeAd,
npogeden CPABHUMENAbHBLU AHAAU3 C MOUHBLM AHAAUMUUECKUM PewenHuem Oasi Oecko-
HeuHoU obaacmu.

FINITE ELEMENT INVESTIGATION OF INTERFACE CRACK IN PIEZOELECTRIC MATERIAL
WITH REGARD FOR NEAR-TIP ASYMPTOTICS OF STRESSES AND DISPLACEMENTS

An electrically permeable interface crack in piezoelectric biomaterial is studied. An
asymptotic solution in connection with the finite element method is derived. For
electromechanical loads, the complex stress intensity factor for an interface crack is
obtained. For a particular case the numerical results are compared with the exact
analytical solutions, obtained for a piezoelectric biomaterial plane with an interface
crack.

JHinpornieTp. Hall. yH-T, JHIIPONIeTPOBCHK Opnepoxano
25.08.04
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YIK 539.3

K. M. JoBGHs, M. O. YepHuweHko

AOCHNIMKEHHA HAMNPYXXEHOIO CTAHY B I30TPOIMHUX OBOJIOHKAX
AOBIJIbHOI KPUBUHU 3 MOBEPXHEBUMMW TPILLUHAMMU

Pozeasnymo 3adauy npo sudnHauenHs Hanpyiceno-0epopmosanozo cmany i3o0mpon-
HOT 00010HKU 008IAbHOT KPUBUHU 3 MO8epIHesoto mpiwunor. Hagedeno pesyavma-
mu po3paryHKy Koediyienmis IHMEeHCUBHOCTMI HANPYNHCEHD Y YUeHMPANbHIT MOouYyi
nogeprHeso’ MPIWUHU 8 000A0HKAX NPU PIZHUX CNIBEIOHOWEHHAX 2e0MeMPULHUX
napamempis (MOSWUHU MA 20A08HUX KPUBUH 0DO0AOHKU, 2AUOUHU U O0BHCUHU MPI-
WUHU).

NCCNEOOBAHME HANPAXEHHOIO COCTOAHUA B U3OTPOIMHbLIX OBOJIOYKAX
NMPOU3BOJIbHON KPUBU3HbI C MOBEPXHOCTHbLIMU TPELLMHAMU

Paccemompena 3adaua onpedeserus HANPAHCEHHO-0ePOPMUPOBAHHOZO COCTNOAHUSL U30-
MPONHOU 000A0UKU NPOUIBOALHOU KPUBUIHBL C NOBEPLHOCTIHOU Mpewurol. ITpusedernl
pe3yavmamat pacuema KoaPPHUUUEHMO8 UHMEHCUBHOCTU HANDPANCEHULL 8 YeHMPALbHOU
mouke NOBEPLHOCTMHOU MPEUUHbL 8 000A0UKAX NPU PASHBLL COOMHOWLEHUAX 2eomem-
puteckuxr napamempos (MOAWUHDBL U 2AABHBLL KPUBUIH O000AO0UKU, 2AYOUHBL U OAUHDL
mpewunbst).

INVESTIGATION OF STRESS STATE IN ISOTROPIC SHELLS OF ARBITRARY
CURVATURE WITH SURFACE CRACKS

The problem on determination of stressed-stained state of isotropic shell of arbitrary
curvature with a surface crack is studied. The calculation result are presented for stress
intensity factors at the central point of the surface crack for different relations of
geometric parameters (the value of the shell main curvature, depth and length of the
crack).

Jonern, Hail. yH-T, JloHELIbK OpnepskaHo
14.12.04
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YIK 539.3

B. C. lMNMonoswny, b. M. KannHsk

TEPMOHANMPY>XXEHUA CTAH TEPMOYYT/IMBOIO LUNIHAPA
NPU KOHBEKTUBHOMY HAIPIBAHHI

Busnaueno memnepamypHe nose ma 3ymoeieHUt HUM HANPYHceHO-0eopmosarHul
CMaH KPYe08020 MEPMOUYMAUBOZ0 YUAIHOPA, NOBEPLHA AKO20 3AIHAE CMANO20
mucky i uepe3 Hel 301UCHIOEMDBCA U020 HAPIBAHHA WAAXLOM KOHBEKMUBHO20 Men-
N000MIHY 3 308HIWLHIM CcepedosuUem, MeMNePamypa K020 ATHIUHO 3arexcums 8i0
yacy. Heatnilina 3adaua menaonpogidonocmi po3e’sa3yemsbcs mMemooom ATHeaPpusyo-
yuxr napamempie 3 SUKOPUCMAHHAM mnepemeopenns Jlanaaca. Keasicmamuuna
3adaua mepmonpyixcHocmi 3gedena 00 THMe2PAABbHOZ0 PiBHAHHA Boavmeppa O0py-
2020 Pody, Po36’a30K K020 NO6YO08AHO Memodom npocmux imepayii.

TEPMOHAMNPAXEHHOE COCTOAHUE TEPMOYYBCTBUTENBHOIO
umMnnHOPA NPU KOHBEKTUBHOM HAIPEBE

Onpedeaerno memnepamypHoe noae U 8bl38aAHHOE UM HANDPAKCEHHO-O0edhopMUPOBAHHOE CO-
CMosAHUe KPY208020 MePMOUYECMEUMEABHOZ0 YUAUHOPA, NOBEPLHOCTMD KOMOPOZO HAXO-
oumcs no0 NOCMOAHHbLM OasieHUem U Yepe3 Hee OCYWEeCmeLiemcs Hazpes NYmeém KoH-
8eKMUBHOZ0 MeNnA0000MeHa ¢ sHewHell cpedoll, memnepamypa KOMOPOU AUHELHO 3a8U-
cum om gpemenu. Heaunellnas 3adaua menaonposooHocmu pewena memooom Auneapu-
3Y0WUT NAPamMempos8 ¢ UCnoav3oganuem mpeobpaszosanus Janaaca. Keasucmamuuec-
Kas 3adaua mepmoypyzocmu ceedena K uHmezparbHoMy ypasrenuio Boavmeppa emopo-
20 poda. Pewerue nocaedHezo nocmpoero memodom npocmuvlr umepayul.

THERMO-STRESSED STATE OF THERMOSENSITIVE CYLINDER
UNDER CONVECTIVE HEATING

The temperature field and stress-strained state in a circular thermosensitive cylinder
induced by it is determined. The surface of the cylinder is subjected to constant loading
and through this surface the cylinder is heated by the convective heat exchange with the
environment, the temperature of which is time-dependent. The mnonlinear heat
conduction problem is solved using the method of linearizing parameters and the
integral Laplace transformation. The quasi-static thermoelasticity problem is reduced to
solving the integral Volterra second-kind equation. The last one is solved using the
direct iteration procedure.

Iu-T npuxi. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. . C. Ilinctpuraua HAH Ykpainn, JIbBiB 28.12.04
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YIK 539.3
JI. A. dunbwtuHekui, KO. B. CupeHko, J1. J1. dunblutnHckas

CBA3AHHbLIE TEPMOYNPYIME Nons
B CIIOE NPU COCPEAOTOYEHHbLIX BO3BYXXAEHUAX

ITocmpoerna noanas cucmema 0OHOPOOHBLL Peulerull YpPasHeHul c813aHHOU 3a0auu

mepmoynpyzocmu daa caos 6 R ¢ yuemom xomeunotl ckopocmu pacnpocmpatie-
Hus menaa. C yuemom cmpykmypsv. 00HOPOOHBLX PeweHUl NOoAYUeHA MAMPUUA
PyHoamenHmarbrblr peweruli, coomeememayrouwas 0elicmseuio 8 caoe 2apMoHULec-
KUX 60 8peMeHU COCPe0OMOUEHHBLY YCUAUT U MeNnLo8blx ucmourukos. Paccmompe-
HbL NPUMEPbL COCPEOOMOUCHHBLL 2APMOHUUECKUL U UMNYALCHBLL 8030YdHcOeHul
ca0s.

3B’A3AHI TEPMOIMPYXXHI NMONA B LWAPI NMPU
30CEPEMXXEHUX 3BYPEHHAX

ITo6ydosaro noeny cucmemy 00HOPIOHUX PO38°A3KIE PIEHAHDL 36’23aH0L 3adaui mepmo-

npyxcHocmi 04 wapy 8 R® 3 YPAXYBAHHAM CKIHUEHHOT WeUOKOCTMI NOUUPEHHS men-
AQ. 3 YpaxysarnHam cmpyKmypu oOHOPIOHUX PO36°A3KI8 OMPUMAHO mampuyro Pyroa-
MEHMANPHUX PO36°A3KI8, Wo 6i0nosidae Ottouum Yy wWapl eaPMOHIYHUM 3Q 4ACOM 30Ce-
pedixceHuM 3ycuanam i menaogum Odxcepeaam. Pozzaanymo mpuxaadu 3ocepedicerux
2APMOHIUHUL MA LMNYALCHUX 30YPeHDd Wapy.

COUPLED THERMOELASTIC FIELDS IN THE LAYER
IN THE CASE OF CONCENTRATED PERTURBATIONS

The full system of coupled thermoelasticity homogeneous solutions for the layer in R?
has been obtained in the case of finite heat distribution velocity. The matrix of the
fundamental solutions has been obtained with the help of homogeneous solutions,
according to the time harmonic concentrated forces and thermal sources, acting in the
layer. The examples of the concentrated harmonic and impulse layer perturbations have
been studied.

Cywm. roc. ya-T, CyMBbI ITosyueno
14.04.04
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YIK 539.3
O. B. N'ymeHu4yk

TEPMOHAMPY>XXEHUA CTAH YACTKOBO NMPO30POIO LUAPY
3A YMOB [ili TENNOBOIro BUNPOMIHIOBAHHS

Chopmyavosano ma po3s’A3aHo 3a0auy NPO 6UIHAUEHHA MePMOHANPYHEeHO20 ca-
HY YACMKOBO MPO3OP020 WaAPY 3G Ymo8 0L Meniosozo 8UNPOMIHIOBAHHS, CMBOPIO-
80H020 BUNPOMIHIOBAABHOIO CUCMEMON, W0 Micmumb 8i00usaivHi eremenmu. Jo-
CAIOHCEeHO BNAUB CNEKMPANLHUX 3anexcHocmell padiayiliHux rapaKkmepucmur ma-
mepianie wapy, Oxepesr BUNPOMIHIOBAHHS 1 8i00usaua HA MentosudinenHns,
memnepamypy ma HANPYHCEHHA Y WAPL.

TEPMOHAMPAXEHHOE COCTOAHUE YACTUYHO NPO3PAYHOIO CJ10A
NMPU BO3OENCTBUU TENJIOBOIO U3NYYEHUSA

Chopmyauposansvt U pewtenst 3adavu 06 onpedeseHuU MePMOYNPY2020 COCMOAHUL HAC-
MUYHO NPO3PAUHOZO CAOSL NPU 8030eUCNBUU MENA08020 UBLYUEHUS, c030a8aeM020 UBNY-
yaroweti cucmemoti, codepicaujeli ompadxcamenvrovie asemenmoi. Vccaedosano eausxue
CNeXMPANBHBLL 3asucumocmell PAOUAYUOHHBLL XAPAKMEPUCNUK MAMEPUAL08 CAOS,
UBAYUAMENS U OMPANCAMENT HA MEeNnA08blieseHUs, MmemMnepamypy U HANPAIEHUS 8
caoe.

THERMO-STRESSED STATE OF PARTLY TRANSPARENT LAYER
UNDER CONDITIONS OF HEAT RADIATION

The problem on definition of thermostressed state of a partly transparent layer under
the conditions of heat radiation, caused by real sources of radiation (including the re-
flecting elements) is formulated. The effect of spectral dependence of characteristics of
the layer material, radiation sources, and reflector on the heat sources, temperature, and
stresses in the layer is studied.

Tu-T npuxJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. IlincTpuraua HAH Ykpainn, JIeBiB 16.11.04
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YIK 536.21
0. B. Hemuposckui, A. 1. AHKOBCKMN

YTOYHEHUE ACUMNTOTUYECKUX PA3JTOXXEHWW PELLEHUIA 3A0AYMN
TENNOMNPOBOAHOCTU AHU3OTPOIMNHbIX MIACTUH

ITocmpoenvl 8HEWHUE ACUMNMOMULECKUE PASAOHCEHUS PewenHutl 3a0auu cmayuo-
HAPHOU MEeNnAONPOoBOOHOCTIU AHUZOMPONHBLLL NAACMUH NPU PABAUYHBLLL 2PAHUYU-
HBLL YCAOBUAX HA AUYUEBLLL NogeprHOCMAX. IIPoaHaru3uposansv. noayuarouuecs
dsymepHble paszpewaroujue YypasHeHus U UCCAe008aHbL ACUMNMOMULECKUE C80LCm -
8a pewerull 3adauu menaonpogodHocmu. Iloayuervl. oyeHKU MOYHOCTMU, C KOMO-
poli memnepamypy 6 naacmuHe 3a npedeadmu NOZPaAHCAOSL MOHCHO CHUMAMD AU-
HeUHO UAU K8adpamuuHo pacnpedeseHHol NO MmoawurHe KoHempyxkyuu. I1pogederno
cpasHenue ¢ acuMNMomuKol, noOCmpoeHHol paree OPYumMU A8MOPAMU.

YTOYHEHHA ACUMINTOTUYHUX PO3BUHEHDb PO3B’A3KIB 3A0AMI
TENNOMPOBIAHOCTI AHI3OTPOMHUX MITACTUH

ITo6ydosano 308HIWHI acumnmomuuni poskaadu pose’ssxie 3adaui cmayionapHoi men-
A0MPOBIOHOCTNE AHIZ0OMPONHUL NAACTNUKH NPU PISHUXL SPAHULHUL YMO8AX HA AUUDOBUL
nogepxruax. IIpoananrizosano ompumani 0808UMIPHL PO368’A3YBANLHI PIBHAHHSA 1 00CAI0-
HCEHO ACUMNMOMUUHL 8AACTUBOCME PO38’A3Ki8 3adaui menaonposgionocmi. Ompumaro
OYIHKU MOUHOCTMI, 3 KO0 Memnepamypy 6 niacmuri no3a NPUMEHCo08UM UAPOM MOHC-
HQ 88axcamu ATHIUHO ab0 Kea0PaAmMuuHo Po3nodinerHoro No MosWUHT KOHCMPYKYil. Bu-
KOHAHO MOPIBHAHHA 3 ACUMNIMOMUKOI0, NOOYO08AHOM PAHIWeE THUUMU A8MOPAMU.

REVISION OF ASYMPTOTIC EXPANSIONS OF SOLUTIONS TO THE PROBLEM
ON HEAT CONDUCTION OF ANISOTROPIC PLATES

The external asymptotic expansion of solutions to the problem on stationary heat
conduction of anisotropic plates under wvarious boundary conditions on the facial
surfaces are constructed. The obtained bidimensional resolving equations are analyzed
and the asymptotic properties of solutions to the problem of heat conduction are
studied. Estimations of accuracy, with which the temperature in the plate outside the
boundary layer can be considered linearly or quadratically distributed through the
thickness, are obtained. Comparison with asymptotic integrations, constructed earlier by
other authors, is carried out.

VIH-T TeopeT. U NPUKJ. MEeXaHUKI TTosy4ueno
CO PAH, Hosocubupck, Poccusa 22.03.04
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UDK 539.3

S. J. Matysiak’, A. A. Yevtushenko?®

TRANSIENT HEAT CONDUCTION PROBLEM
FOR A COMPOSITE LAYER ON A HOMOGENEOUS SUBSTRATE

The paper deals with the transient heat conduction problems of a periodic
composite layer joined with a homogeneous half-space. The layer is composed of
periodically repeated cells with rectangular cross-sections. The composite solid is
heated on its boundary by a normal heat flux with uniform intensity. From the
results, some solutions of the heat conduction problems for the particular cases of
the composite structure are also derived. The influence of thermal and geometric
properties of the composite components on the temperature distributions is
presented in the form of graphs.

HECTALIIOHAPHA 3AAYA TEMNJIOMNPOBIOHOCTI
anAa KOMNo3nTHOI CMYI HA OOQHOPIAHIN OCHOBI

Pozzaanymo necmayioHapHy 3a0auy menaonpogioHocmi Oasi cmyzu, HaHeceHoi Ha 00HO-
pioHy ocHosy. Cmyza craadaemsves 13 NneploOUUHOT cucmemu KOMIPoOK NPAMOKYMHO20
nonepeunozo nepepidy. Taxe xYycro80-o0HOPIOHe HanigbesMmelHcHe MIL0 HAZPIBAEMBCA HA
BINHHIU MOBEPILHT MENA0BUM NOMOKOM CMAN0L THMeHcusHocmi. Jucaosl po3parynxu
npogedeHo Oas 0eaKux yacmrosuxr gopm xKomnodumy. Bnaue menaodisuunux i ceomem-
purHux napamempie 3adaui Ha pPo3nodin memnepamypu nodaro Yy suzandi epaghixis.

HECTALUMOHAPHASA 3A0AYA TEMJIONPOBOOHOCTU ANs
KOMNO3NUMOHHOU NOJIOCbl HA OOHOPOAHOM OCHOBAHUU

Paccmompena HecmayuoHapras 3adaua menaonpogoonocmu 04 NOAOCHL, HAHECeHHOU
Ha 00HopPoOHOe ocHosanue. [Tonoca cocmoum u3 nepuoduueckol cucmembspl sueex NPSMO-
Y204bH020 Nonepeurozo cevenus. Ha c60600H0U noseprHocmu cocmasgHoe meao Hazpesa-
emcs Menaosblm NOMOKOM MOCMOSAHHOU Uunmencusnocmu. Jucaosvle pacuemsvt nped-
cmasaerdvl 04l HeKOMOPbLL YACMHBLL cayuaes opmbl Komnozuma. Bausnue menaogfu-
3UUCCKUX U 2e0MempPuueckuxr mapamempos 3sadauu Ha pacnpedeserHue memnepamypst
noKa3aHo 8 sude 2pagPuros.

I Warsaw Univ., Warsaw, Poland,
2 Bialystok Univ. of Technology, Bialystok, Poland,

3 Pidstryhach Inst. of Appl. Problems Received
of Mech. and Math. NASU, L’viv 22.11.04
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YIK 539.3

B. €. MoHacTupcbkun

METOA OLIIHKW KOHTAKTHOIO TEPMIYHOIO OMOPY KOHTAKTHOI
NMAPU 3A HASIBHOCTI CACTEMU NOBEPXHEBUX KPYTOBUX BUIMOK

3anponoHosarHo memod 8UsHAUeHHS KOHMAKMHO20 MmepMiuHo20 onopy Oasa eunad-
KY 63aem001i 080X HANIBOEIMEHCHUL MIA 3A HAABHOCMI CUCTEMU KPY208UX BULMOK
MAA0T 8ucOmuU Ha MogepxrHi o0Hozo 3 mia. ITobydosano ocecumempuuny modeav
MaxKoz0 KOHmMaxmy, aKa 6paxrosye CYKYNHUU 6Nniu8 KoH2iomepamy HeodHOopIoHOC-
mell Ha A0KAABHUL PO3N0JIL MemMnepamypHozo NOoAsL 8 OKOAL OKPemMO 831moz20 Oe-
gexmy. Ha yivi nidcmasi cpopmysb08aHO ma PO36’A3AHO 0CECUMEMPULHY KOHMAK-
mHuY 3a0auy MenaonposioHocmi, AKAd MemoOoM THMEZPAAbHUX NePemeopPeHs 3ee-
dena 00 THMezpaavHo2o pPishaHHA Abeas. BusnauenHns KOHMAKMH020 Mepmoonopy
NOBEPTHI CNPANCEHHA PEANIZYEMBCA UWAALOM YcePeOHeHHA PearbHo20 cmpudKra
memnepamypu Ha oxpemi suimyi. 30iticHeHO NOPIBHANLHUL AHANI3 Pe3yabmamis,
OMPUMAHUX HA OCHOBL 3ANPONOHO8AHO020 NLOX00Y, 3 8I00MUMU 8 ATmepamypt.

METO[ OLIEHKM KOHTAKTHOIO TEPMUYECKOIO COMPOTUBIEHUSA KOHTAKTHOW MAPbI
NPU HANNYNN CUCTEMbI NMOBEPXHOCTHbIX KPYIOBbIX BbIEMOK

IIpedaoscen memod onpedesenHus KOHMAKMHOZO MEPMULECKOZO CONPOMUBACHUS 8 CAY-
yae @3aumodelicmeus 08Yxr mMoaYOeCKOHEUHBIX Mmer NPU HAAUUUU CUCMeMbl KPY208bLY
8bleMOK HA nogeprrHocmu 00Hozo U3 Hux. ITocmpoena ocecummempuynas modeab Mako-
20 KOHMAKMA, KOMOPASL YUumwléaem CYmmapHoe ausHUe KOH2A0MePama HeodHOPOoO-
Hocmell Ha pacnpedeseHue Mmemnepamypsb. 8 OKPECTMHOCTU MPOUIBOALHO 8bLOPAHHOZO
Odepexma. Ha amom ocHosaruu c@HopmMYysuposarHa U Peulerd OCecuUMMempuurHas KOoH-
maxkmuas 3a0aua MenionposooHocmu, Komopas memodom UHMeZPALLHBLL NPeodPas3o-
sanHul ceedena K unmezpaivHomy ypasHenuro Abdeas. Onpedesenue KOHMAKMHO20 mep-
MUYECKOZ0 CONPOMUBACHUS PEANU308AHO NYMeM YCPeOHeHUS PearbHoz0 CKAYKa memne-
pamypul HA 0MOeAbHOU 6blemKe. Bbinoanen cpasHUMerbHBIT AHAAU3 DPe3YAbMaAmos,
NOAYUEHHBLL HA OCHOBAHUU NPeda0HceHH020 N00xoda, ¢ UBECMHBLMU 8 Aumepamype.

METHOD FOR EVALUATION OF CONTACT THERMAL RESISTANCE OF CONTACT PAIR
IN THE PRESENCE OF A SET OF SURFACE PENNY-SHAPED RECESSES

The paper presents a method for evaluation of contact thermal resistance in the case of
interaction between two semi-infinite solids in the presence of a set of uniformly dis-
tributed surface penny-shaped recesses. The axially symmetric model of such thermal
contact is constructed. It takes into account the total influence of the conglomerate of
defects in the vicinity of arbitrary selected one. The corresponding axially symmetric
problem is reduced to the integral Abel’s equation. The procedure for determination of
the contact thermal resistance is based on averaging a real temperature jump on the
surface of defect. Comparison of the results obtained with that known in the literature
is carried out.
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