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YIK 517.95
M. I. IBaHyoB, P. B. Carangak

OBEPHEHA 3AOAYA BUSHAYEHHA CTAPLLOIO KOE®ILIEHTA
Y ABOBUMIPHOMY MNMAPABOTIYHOMY PIBHAHHI

Bcmanosaeno ymosu icHy8anHs i edunocmi pose’asky obepHeHol 3adaui, aKa NoAs-
2a€ Y Bu3HaUeHHI Hesgl0oM020 cmaputozo Koediyienma 8 0808UMIPHOMY NAPAOOATU-
HoMY pieHaAHHI. [Tpunyckaemsbes, wo yel xoediyienm 3anexcums auwe 610 uacy.

OBPATHAA 3ANAYA OMNPEAENEHNA CTAPLUEITO KO3®®ULIMEHTA
B ABYMEPHOM NMAPABOJIMMECKOM YPABHEHUM

Yemanosaensvl ycaosus cyu,ecmsosarHus U eduHcmeeHHocmuy peweHus oopamuou 3ada-
YU, KOMOPAs 30KAOUAEMCS 8 OMBICKAHUU HeU3BECTMHO20 cmapuilezo KoaPduyuenma 8
dgymepHom mnapaboaureckom ypasrenuu. IIpednosazaemcs, wmo amom xKoIPuyuenm
3a8UCUM MOABKO OM 8PeMeHU.

INVERSE PROBLEM OF DETERMINATION OF LEADING
COEFFICIENT IN TWO-DIMENSIONAL PARABOLIC EQUATION

We establish the existence and wuniqueness conditions for solution of the inverse
problem, which consists in finding the unknown leading coefficient in two-dimensional
parabolic equation. It is assumed that this coefficient depends only on time.

JIbBiB. Hal, yH-T im. IBana Ppanka, JIbBiB Opnepoxano
28.12.02
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YK 517.946
I. O. NMykanscbkunin

3ATAJIbHA KPAMOBA 3ALAYA AN NAPABOJIIYHUX
PIBHAHDb I3 BAPOLXXEHHAM

YV mpocmopaxr xaacuunux @Pyrryit 31 cmenenesoro 8azor0 008e0eHO ICHYBAHHS 1
€OuUHICMb PO38°A3KY 3A2aNbHOT KPA080oi 3adaui 0as HePLBHOMIPHO NAPAOOATUHUX
PIBHAHL 3 008IAbHUM CMeneHesum Nopadkom eupoddcenns woediyienmis. Bema-
HOBAEHO OYIHKY PO036’A3KY 3adaui Yy 810M0ei0HUL npocmopax.

OBLLUASA KPAEBAS 3A0AYA AJ151 NTAPABOIIMYECKUX YPABHEHUN C BbIPOXOEHUEM

B npocmpancmeax xaaccuieckux GyHKYUU co cmenennvlm 6ecom 00Ka3aHbL CYUWecmaeo-
saHue u eQuHCMBEHHOCMDb DPeuwleHus odwell Kpaesod 3adauu Oas HePasHOMEePHO napa-
6oaudeCcKUL YPABHEHUL C NPOU3BOALHDBLN CMENeHHbLM NOPAOKOM 8blPOHCOeHUS KOIPPU-
yuenmos. Hatidena oyenka pewerus 3a0a4u 8 COOMEEMCMBEHHBLL NPOCMPAHCNEAX.

UNIVERSAL LINEAR PROBLEM FOR PARABOLIC EQUATIONS WITH DEGENERATION

In the space of classical functions with power weight the existence and uniqueness of
solution to universal problem for parabolic equation with any power order of degenera-
tion coefficients is proved. The estimation of solution to the problem in corresponding
spaces is found.

YepHis. yH-T imM. IO. PenproBuya, YepniBni Opnepoxano
20.02.02
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YIK 517.95
O. M. BougeHokK

ACUMNTOTUYHA NOBEIHKA PO3B’A3KIB apPyroi
MOYATKOBO-KPAUOBOI 3A0AUI ANs OQHOIro
HAMIBNIHINHOIO NAPABONMIYHOIO PIBHAHHA

Jlas po3e’a3Kie HanieAtHiliHo20 NAPAOOAIUHOZ0 PIBHAHHA 3 KOEPIYIEHMAMU, 3AALHC-
HUMU 810 4ACOB0L 3MIHHOL t, OMPUMAHO ACUMNMOMUUHY PHOPMYAY 3 MOUHICTIO
00 excnoHeHYianbHO cnadHol PyYHKYIT npu t —> +w.

ACUMIMTOTUHECKOE NOBEAOEHUE PELUEHWUA BTOPOW HAYAINbHO-KPAEBOW 3A0AYN
ana ogHoro nonynamHEMHOro NAPABOJTIMYECKOIO YPABHEHUA

Jlaa pewerull noaAyauHeliH020 napabosuteckozo YypasreHus ¢ KodPPuyuenmanu, 3a6u-
CAWUMU OM BPemeHHOU mepemenHHol t, moayueHa acummmomuueckas Gopmyaa ¢
MOYHOCMDBI0 00 IKCNOHEHYUAABHO YObleatowed PyHKyuu npu t — +o.

ASYMPTOTIC BEHAVIOR OF SOLUTIONS TO SECOND INITIALLY
BOUNDARY-VALUE PROBLEM FOR SEMILINEAR PARABOLIC EQUATION

For solutions of semi-linear parabolic equation with the coefficients, dependent on the
time variable t, we obtain an asymptotic formula with accuracy up to the exponentially
decreasing function with t — +o.

Iu-T npuxi. npobsem MexaHIKM i MaTeMaTUKN Opneporano
im. d. C. Ilinctpurauya HAH Yrpainn, JIsBiB 22.08.02




ISSN 0130-9420. MaTt. metoagu Ta ¢is.-mex. moas. 2004. — 47, Ne 1. — C. 32-42. —
Biouiorp.: 7 Hazs. — YKp.

YIK 519.624.2

J1. B. THariB, M. B. KyTHiB

MOON®DIKOBAHI TPUTOYKOBI PIBHULIEBI CXEMW BUCOKOI'O NOPAOKY
TOYHOCTI AnAd CUCTEM 3BUMANHUX OUDEPEHUIAINTIbHUX PIBHAHb
APYIOro norpAaKy 3 MOHOTOHHUM OMNMEPATOPOM

s HeatnitiHux kpalosux 3a0ai 3 MOHOMOHHUM ONepamopom nodydoearo mpu-
MOUK08L PIZHUYEBL CreMU 8UCOK020 NOPAOKY MOUHOCME HA HEPIBHOMIPHIU CIMYL.
Jogedeno icHysanHa ma €OUHICMDb PO36’A3KY MPUMOUKOBUX DPISHUYESUL CXeM,
OMPUMAHO OYIHKY MOYHOCMI AK CcMOcosHo 00 po3s’sasky u(x), mak i 00 NoOmoxy

K(x)du/dx .

MOANPULIMPOBAHHBIE TPEXTOYEYHbLIE PASBHOCTHbIE CXEMbI
BbICOKOIO NOPAOKA TOYHOCTU AN1A CUCTEM OBbIKHOBEHHbBLIX AN®®EPEHUNAJIbHbIX
YPABHEHWA BTOPOI'O NOPAOKA C MOHOTOHHbLIM ONMEPATOPOM

JIas HeauHelHblx Kpaesblr 3a0au C MOHOMOHHBLM ONEPAMOPOM NOCMPOEHBL MPErmo-
Yyeunwvle PAZHOCMHBLE CXeMbl 8bLCOK020 NOPAOKA MOYHOCTMU HA HEPA8HOMePHOIU cemke.
Joxazanvl cyuecmsosanue u eQUHCMBEHHOCMD PeUeHUS MPELMOUeUHBLL PAZHOCTIVHBLY

cxem, NOAYHEHAd OYeHKd MOUHOCTU KAK 8 OMHOWeHUU PeweHus u(x), max u nomoxa
K(x)du/dx .

MODIFIED THREE-POINT DIFFERENCE SCHEMES OF HIGH-ORDER
ACCURACY FOR SYSTEMS OF THE SECOND-ORDER ORDINARY DIFFERENTIAL
EQUATIONS WITH MONOTONE OPERATOR

For nonlinear boundary-value problems with a monotone operator, three-point differen-
ce schemes of high-order accuracy on the irregular grid are constructed. The existence
and uniqueness of solution to three-point difference schemes is proved and estimate of

accuracy of both the solution u(x) and flow K(x)du/dx are determined.

Han,. yu-1 «JIpBiB. nosnitexxika», JIbBiB Opnepoxano
28.11.03
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YIR 519.63

0. B. Hemuposckui, A. 1. AHKOBCKMN

YACNEHHOE MHTErPUPOBAHUE HAYAIIbHO-KPAEBbIX
3A0A4 C BONbLWWWMU TPAOVEHTAMU PELLEHNA OBOBLUEHHBIMA
METOOAMMW PYHIE — KYTTA

IIpedaoscena u anpobuposana udes obodbwerus memodos Pyneze — Kymma na 08y-
MePHBIT CAYUall 0As NPUBAUNCEHHO20 UHMEeZPUPOBAHUSL HAUAALHO-KPaesbly 3adal,
coomeemcmeyowuxr ouPPepenyuairbrbim YPasHeHUAM 8 YACMHBLL NPOUIBOOHBLL.
IToxasano, ¥mo Hekomopdvle KaACCUUECKUE KOHEUHO-PASHOCTHBLE CXeMbl UHMeZPU-
POBAHUA YPABHEHUIL mepeHoca U HecCMayuoHaPHOU 00HOMEePHOU MmenaonposodHoc-
mu mozym ObiMb NOAYUeHbL KaK caedcmeus maxozo o6odwerus. Iloryuensl Hosble
cxembl BbICOKUX NOPAOKO8 MOUHOCNU O PABAUUHBLL 3000y MAMEMAMULECKOU
Pusuku. Jokazana ycmouuusocms IMux cxrem U npusedendvl pe3yibmamyl pacue-
moe 0as 3a0ay ¢ Goavwumu epaduenmamu pewenus. Ha Konxpemuwsix npumepax
NOKA3AHO, YMO KAACCUUECKUE CLeMbl HUSKUX NOPAOK08 mouHocmu Heydossemeo-
PUMEABPHO ONUCHIBAIOM DPeweHUsL MAKUX 3a0ay, A CXembvl 8bICOKUX NOPAOKO8, MO-
cmpoerHHble NPU NOMOWU NPeOA0NCEHHBLL 0000UeHHbLX Mmemodos Pynze — Kymma,
darom xopowue NPUOAUHCEHUSL K MOUHDBLMU PeULeHUSM.

YUCEIbHE IHTErPYBAHHS MOYATKOBO-KPAMOBUX 3AAAY 3 BENMUKUMU
FPAOIEHTAMU PO3B’A3KY Y3ArAJIbHEHUMU METOOAMWU PYHTE — KYTTA

3anpononosaro ma anpobosaro ider0 y3azasvHerHs memodis Pynze — Kymma Ha 08o-
BUMIPHUT 8UNAOOK 04l HAOAUNCEHOZ0 THMEZPYBAHHSI NOUAMEKO80-Kpatiosux 3adau, SKi
8i0nosidatromsv OuepeHyianrbHUM PIBHAHHAM 3 wacmurHumu noxionumu. IToxasano, wo
0esaKi KAACUUHT CKIHUeHHO-PI3HUYES] CreMU THMe2PY8AHHA PIBHAHD NepPeHocy ma He-
CMAYlOHAPHOL 00HOBUMIPHOT MeNnionpPosioHOCME MONCHA OMmMpumamu SK HacAiOKu ma-
K020 Y3acanrbHenHs. Ompumaro HO8I cxremu 6UCOKUX NOPAOKIE MOUHOCMI 04 PISHUX
3aday mamemamuynol gizuxu. JJosedeno cmitlikicms yuxr crem i HagedeHo pe3yabmamu
po3paxynrie 0as 3adau 3 geauxkumu zpadienmamu pose’asky. Ha Koukpemnuxr npuxaa-
dax moKas3aHo, WO KAACUUHI CXemU HUBDKUX NOoPAOKI6 MOUHOCMI He3a008i1bHO ONUCY-
oMb Po36’A3KuU Mmaxux 3adau, a cremu BUCOKUX MOPAOKI8, nNoO6YA08aHi 3a O0NOMO2010
3anponoHosanHux memodisa Pymze — Kymma, datomsv 0oOpe HabaudceHHs 00 MOUHUX
p038’a3K18.

NUMERICAL INTEGRATION OF INITIALLY BOUNDARY-VALUE
PROBLEMS WITH LARGE GRADIENTS OF SOLUTION BY GENERALIZED
RUNGE - KUTTA METHODS

The idea of generalization of Runge — Kutta methods on the 2D case for approximate
integration of initially boundary-value problems, corresponding to differential equations
in partial derivatives, is offered and approved. It is shown, that some classical finite-
difference schemes of integration of transport equations and non-stationary one-dimen-
sional heat conductivity equations may be obtained as consequence of such generaliza-
tion. New schemes of high orders of accuracy for various problems of mathematical
physics are obtained. Stability of these schemes is proved and results of calculations for
problems with large gradients of solution are given. On the concrete examples it is
shown, that classical schemes of low orders of accuracy unsatisfactorily describe the
solution of such problems, and the schemes of high orders, constructed by means of
the offered generalized Runge — Kutta methods, give good approximations to exact
solutions.

VIH-T TeopeT. U NPUKJ. MEeXaHUKI ITosy4ueno
CO PAH, Hosocubupck 18.04.01
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YIK 519.6
H. M. Wep6uHa

3ACTOCYBAHHA YNCIIOBO-AHANITUYHOIO METOAY
00 PO3B’A3YBAHHA KPAUOBUX 3A0AY 3 MPUMEXOBUM LUAPOM

IToxazano egexmusnicms po3e’3Yysanns 00HOBUMIPHUX KPpatosux 3adar 3 npume-
JHCOBUM ULAPOM 3ANPONOHOBAHUM UUCA080-AHAAIMUYHUM Mmemodom. [Tas KoHKpem-
HUX 3a40ay Ha8edeHO YUCA08] Pe3ysbmamu ma ix aHaais.

NMPUMEHEHUE YUCNEHHO-AHANTMTUYECKOIO METOA
K PELLEHUIO KPAEBbIX 3A0AY C NOrPAHUYHbIM CINOEM

IToxazana agPexmusnocms peuweHus O0OHOMEPHBLX KPAesblx 3adai € MOZPAHUUHbBLM
caoem npedaoHCeHHbLM YUCACHHO-aHarumuieckum memoodom. Ilpedcmasaensvl yucaenHole
Pe3yavbmamal peuerus KOHKPemHubslr 36001 U UX aGHAAUS.

APPLICATION OF NUMERICAL-ANALYTICAL METHOD TO SOLVE
BOUNDARY-VALUE PROBLEMS WITH BOUNDARY LAYER

Effectiveness of solving the one-dimensional boundary-value problems with the bounda-
ry layer by using the numerical-analytical method is demonstrated. The numerical
results of concrete problems are presented and analyzed.

Iu-T npuxJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIbBiB 04.04.02
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YIOK 517.9
A. K I'IpMKapnaTCmeW'z, 0. €. MeHTow’

NPO OEAKUA KNAC FrPAQIEHTHUX OUHAMIYHUX
CUCTEM, ACOLIINOBAHUX 3 NMONIHOMIANBbHUM
ANCKPETHUM PO3MnoAilNIoM IMOBIPHOCTEU

Jlogedeno exsiganenmuicms 0esaxol 2padieHmHol OUHAMINHOL CUCMemu, AKad ONUCYE
cmoxacmudHull. npoyec Yy npocmopt UmosipHocmeti 3 NOATHOMIGABHUM OucCKpem-
HUM PO3NOBinoM, i nyacconosozo nomoxy muny Jawca na mHozoeudi I paccmana.

O HEKOTOPOM KIACCE NrPAOUEHTHbLIX AUHAMUYECKUX CUCTEM,
ACCOLUMNPOBAHHbIX C NOJIMHOMWUAIIbHbIM OUCKPETHbIM
PACMPELENEHNEM BEPOATHOCTEN

Joxasana axeusareHmHocms Hexomopol 2padueHmuol OuHaMULecKoU cucmemsvl, OnU-
coulearowell cmoxacmuneckutl npoyecc 8 npocmpancmee seposmuocmeti ¢ MOAUHOMU-
anvHoblm Quckpemusvim pacnpedesernuem, U NYaccorogozo nomoxka muna Jlakca Ha MHO-
2006pasuu I'paccmana.

ON SOME CLASS OF GRADIENT DYNAMIC SYSTEMS ASSOCIATED
WITH POLYNOMIAL DISCRETE PROBABILITY DISTRIBUTION

Some gradient dynamic system, describing a stochastic process in the probability space
of polynomial discrete distribution, is proved to be equivalent to the Lax-type Poisson
flow on Grassmann manifold.

Ta-1 IPUKJL. IpobsieM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Iligctpuraua HAH VYkpainn, JIbBis, 05.09.02

2 . .
Axap. ripannTea Ta Mertasyprii, Kpaxis, ITosbma
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YIOK 517.95+518.517
B. J1. PBaues, 0. C. Cemepuy, T. L. Lenko

METO[ R -®YHKLUW B 3A0AYE UCCIIEAOBAHUSA BONTHOBOAOB
C TEOMETPUYECKUMU CUHTYNIAPHOCTAMMU

Paccmompena 3adaua onpedeseHus aneKmpomazHUMHO20 NoAsL 8 804H0800e C 2eo-
mempuueckumMu cuneyasprocmamu. IIpu pewenuu ucnoaviosan memod R -Pynx-
yull 8 covemanuu ¢ memodom Pumya u Hoswvie modupuyuposanrvie cmpyxmypsl
peweHUuA.

METOA R -®YHKLIA Y 3AOAYI JOCTIMKEHHA XBUNEBOLIB
3 TEOMETPUYHUMWU CUHIYNIAPHOCTAMMU

Poszeasnymo 3ad0auy mpo 8u3HAUEHHS eaeKMPOMAZHIMHOZ0 NOASL Y XeUnesodi 3 zeomem-
PUYHUMU CUHYALPHOCMAMU. s po3s’a3anus suxkopucmano memod R -Ppynryiv pa-
3om 3 memodom Pimya ma Hoel moOuPikosani cmpyxmypu po3e’a3Ky.

R -FUNCTIONS METHOD IN PROBLEM OF INVESTIGATION
OF WAVEGUIDES WITH GEOMETRIC SINGULARITIES

In the paper the problem of electromagnetic field determination in a waveguide with
geometric singularities is considered. The R -functions method together with the Ritz
one and new structures of solution are used to solve the problem.

JH-T npobJieM MaIIMHOCTPOEHNA ITosryueno
uMm. A. H. ITogroproro HAH Yxkpaussl, XapbKoB 08.05.03
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YIRK 539.3

B. I. IlaBpeHrtok, M. B. JlaBpeHtok

NOBYOOBA ®YHOAMEHTAINbHUX PO3B’SA3KIB PIBHAHb
MEXAHIKW CYLINIbHOrO CEPEQOBMULLIA HA OCHOBI MOTEHL|IATTY
NEHHAPOA — [IDKOHCA

ITo6ydosano gyndamenmanvui poss’asxu 0as ompumanol JI. II. Xopowyrom cuc-
memu PIBHAHD Y NepemiueHHAxr 048 cepedosuty, YACMUHKU AKUX 83AEMOOII0OMD 34
saxonom Jennapda — [oconca. Po3g’a3xu ompumaro 3 UKOPUCMAHHAM NPAMOZO
ma obepHenHozo nepemeopensv DPyp’e ysazasvnenux Pynryii. IIpuuomy odepicani
0l MPUBUMIPHO20 Mma 0808UMIPHO020 8UNAOKI8 PO3E’A3KU Mmicmamsb ax 000aHKU
muny poss’sskie Keaveina, max i 0o0anku, sKi 6eanocepedrdbo 8paxosyoms 83ae-
M00110 yacmurox 3a 3axorom Jlennapoa — Hxconca.

MOCTPOEHUE ®YHAAMEHTAINbHbIX PELWWEHUA YPABHEHUA MEXAHUKWU
CMNnoLwHOW CPEAbI HA OCHOBE NOTEHLUMWAINA NEHHAPIOA — [IDKOHCA

ITocmpoenst yndamenmanvrovle peurenus 0as noayuennod JI. I1. Xopowyrom cucmemvt
YpasreHUutl 8 nepemeueHuaxr 0as cped, wacmuybl. KOMOPbIX 83aumodeiicmsyrom no 3a-
KoHy Jlennapda — doconca. PeuweHus noayueHo ¢ UCnoab3osarnuem npsimozo u o6pamHo-
20 npeobpasosarui Pypve obodwennblr GyHKYUl. IIputem noayuennvle Ol mpexmep-
HO20 U 08YXMePHO20 CAYUaes8 PeuleHus codepacam Kax caazaemvle muna pewerutt Keav-
8UNHA, MAK U caazaemble, HenocpedcmeeHHO yuumoblearowue gzaumodelicmsaue wacmuy no
3axony Jlennapda — Haconca.

CONSTRUCTION OF FUNDAMENTAL SOLUTIONS OF CONTINUUM MECHANICS
EQUATIONS ON THE BASE OF LENNARD — JOHNS POTENTIAL

The fundamental solutions of the derived by L. P. Khoroshun system of equations in
displacements for media, which particles interact with each other according to the Len-
nard — Johns law, were constructed. The solutions were obtained using the direct and
inverse Fourier transformations of the generalized functions, where solutions, obtained
for 3D and 2D cases, include both components of Kelvin-type solutions and components
that directly describe interactions of particles according to the Lennard —Johns law.

Harm,. yu-1 im. T. IITeBuenka, Kuis OpnepsraHo
09.10.02
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YIK 539.3
B. I. OcTpuk, A. ®. Ynitko

KPYrOBA MDK®A3HA TPILLUHA 3A YMOBU ®PUKLIINHOIO
KOHTAKTY NMOBEPXOHb

Pozeasnymo unanpyoscenuti cman 080X HHOPCMKO 3’ €OHAHUX MIdHC CODOI0 NPYHCHUL
NIBNPOCMOPIE 13 PISHUX MAMEPIaLi8, HA Medll PO3VIMNY AKUX PO3MIWEHA KPY208a
mpilwuna. Bpaxosaro xornmaxkm mnogepronv mMpiwuHu nodAu3y il KOHMYypy ma
cuau mepms 8 obaacmi kormaxmy. I3 3acmocysannam memody Binepa — I'onga
PO36’A30K  THME2PALBHOZ0 PIBHAHHA 3a0aul OMPUMAHO 8 3aMKHeHIU dopmi.
Busnaueno 6 s8HOMY 8u2as0i 008X#CUHY 004ACTNT KOHMAKMY NOBEPLOHb MPIUWUHU,
PO3N00iL HANPYNHCeHd 8 00aacmi KOHMAKMY ma Ha Mexci Po30iny misnpocmopis
n03a MPIUUHOIO.

KPYIrOBAA MEX®A3HAA TPELLMHA B YCITOBUAX ®PUKLUIMOHHOIO
KOHTAKTA NOBEPXHOCTEW

Paccmompeno HanpsiscenHnoe cocmosHue 08YX Hecmro COeOuHeHHbLr MmexHcdy cobotl
YNPY2UL NOAYNPOCMPAHCME U3 PAIHBLL MAMEPUAL08, HA 2paHuUYye Ppas3desd KOMOPHLY
HaxoOdumces Kpyzo8as Mpewuta. Yumernv. KOHMAKM No8eprHocmell mpewunsl 80AU3U
ee KoHMYpa U cuabl mpenus 8 ooaacmu xonmaxma. C npumenenuem memoda Bunepa —
Xonga pewerHue uHmMezpasLbHo20 Yypasrherus 3adauu noayueHo 8 3amxuymot gopme. Ha-
UdendvL 8 s8HoM 8ude pasmep obaacmu KOHMAKMa nogeprrocmell mpewurst, pacnpede-
AeHue HANPAHceHU 8 004acmu KOHMAKmMa % Ha 2paruye paszdesa noAYynpocmpaHcms
8He MpPewutbL.

CIRCULAR INTERFACE CRACK WITH FRICTIONAL CONTACT OF FACES

The stressed state of two rigidly connected elastic half-spaces from different materials
with a circular crack on the interface is studied. The contact of crack faces close to its
contour is taken into account. Friction forces are considered in the contact zone. Using
Winner — Hopf’s method, the solution to the integral equation of the problem is obtained
in the closed form. The size of contact region of the crack faces and the distribution
of stresses in it and on the interface of half-spaces outside of the crack are found
explicitly.

Kuis. gan. yu-1 iMm. Tapaca IlleBueHnka Opnepsxano
21.04.03
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YIK 539.4
M. M. KyH/J,paT1, r.m. CyJ'||/|M2

CMYT¥ NEPEOPYWHYBAHHA B OKONAX BEPLUMH ABOX
B3AEMOAIIOYUX NMPYXHUX CTPIYKOBUX BKINIOYEHDb

Memodom Ppynkyili cmpubra 00CAIONHCEHO PO3BUMOK AOKAAIZ08AHUX Y MOHKUL
cmyzax 30H NepedPYUHYBAHHA 6 KOMNO3UULL 3 080MA NPYHCHUMU CMPIULKOBUMU
BKAOUCHHAMU 8 130MPONHIL Mmampuyi 3a Mo3008H#HbOZO PO3MAY HA HeCKIHUeH-
Hocmi. 30HU MepedPYUHYBAHHA NPOCYBAOMbCA Y3008HC MEHCE MAMPUYSL — BKAIO0-
YyeHHs 810 MOPUSL KOHNCHOZ0 3 8KAI0UEHD 00 U020 YeHmpParvbHoi obaacmi ma modeato-
0OMBCA ATHIAMU PO3PUBY NO3008HCHIX CKAAO08UX 8eKMOPA Nepemiujendv. 3 Yypaxry-
B8AHHAM YMO8 83AEMO0TT 8KAOUEHDb 3 mampuyero 3adauy 3eedeno 00 cucmemu CuH-
2YAAPHUX THMESPAABHUX PIBHAHD CMOCOBHO PYHKYIU cmpudKa, AKl Po3s’a3Yoms-
ca memodom Koaokayii. Po3e’a30x makoi sadaui moice maxoxc cayxcumu 048 aHa-
A13Y PO3BUMKY CMY2 MePedPYUHYBAHHS NMPU PO3PUBL CYUYLIbHO20 BKANOUEHHA. ¥
YUCA0BUXL NPUKAAOAX O0CAIONCEHO POIMIPU CMY2 NePedPYUHYEAHHA T PO3N00LL PO3-
PUBHUX 3YCULD Y BKAIOUEHHAX.

nonochbl NPEAPA3PYLUEHNA B OKPECTHOCTAX BEPLUMH OBYX
B3AMMOOEUCTBYHOLLKUX YNPYIUX NNEHTOYHbIX BKITFOYEHUA

Memodom gpynryuti ckaura uccaedosaro paszsumue L0KAAUI08AHHBLL 8 MOHKUXL NOA0CAT
30H MPedPaspyuLeHus 8 KOMNO3UYUU ¢ 08YMs MOHKUMU YNPYLUMU LeHMOUHDLMU 8KAIO-
YEHUAMU 8 UOMPONHOU Mmampuye Npu nNPodosbHOM PACMANHEHUU HA OeCKOHeUHOCTU.
30HblL NPedPas3pyuerus pPacnpocmpaniromes 6004b ePAHUYDBL MAMPUYLL — 8KANOUCHUS
om Mmopyo8 K YyeHmpy u Mo0eAuUPYomMcs AUHUAMU Ppa3pouiéa nepemeweruti. C yuemom
YCA08UlL YNPYeozo 83aumodelicmsus 8KaAt0ueHull ¢ mampuyel 3adaua ceedeHa K cucmeme
CUHZYAAPHBLL UHMEZPAABHBLL YPABHEHUT OMHOCUMEAbHO Heu3dsecmHuuly PYHKYUU cray-
Ka, Komopbsle pewatromcs memodom Koaokayu. Pewenue maxou 3adauu modcem 0vimov
UCNOADB30BAHO 0asl uUcCcaedo8aHUSL PA3BUMUSL NOAOC NPedPa3pyuleHus npu paspblee
CNAOWHO20 8KA0UeHUs. [Ipusedensl uucaeHHble npumepdbl paciema 0AUHbL 30H Npedpas-
pyweHus U pacnpedeseHuss Pa3povléHvlL YCUAUL 80 8KAIOUCHUSX.

PREFRACTURE BANDS IN THE VICINITY OF TOPS OF TWO INTERACTING
ELASTIC RIBBON-LIKE INCLUSIONS

The development of localized in thin bands, prefracture zones in a composition with two
elastic ribbon-like inclusions in isotropic matrix is investigated by the method of jump
functions. Zones of prefracture develope along the matrix-inclusions line from the tips
to centers and are modeled by rupture of displacement. Using the complex potentials we
obtain the dependence of the stress and displacement components on the load and un-
known jump functions. Taking into account the interaction conditions of thin inclu-
sions and matrix, the problem is reduced to a system of singular integral equations for
the jump functions. Solution of such problem can be also used for study the develop-
ment of prefracture bands at rupture of continuous inclusion. Numerical examples of
zone sizes and distribution of longitudinal efforts in inclusions illustrate the method.

1y}cp. JIepeK. YH-T BOJHOTO TOCII-Ba Ta NPUPOAOKOPUCT., PiBHe, OgeprxaHo
*JIbBiB. Hall. yH-T im. IBana Ppanka, JIbBiB 22.12.03
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YIR 539.3

A.A. 30noquC|<m7|1, C. H. C|<J'|enyc2

NON3YYECTb NOBPEXAAEMbIX MOJTIOrMX OBOJIOYEK
CNOXXHOW ®OPMbI B MNAHE

Hccaedyromes 3a0ayu moaszyuecmu mnospexrcoaemsvlr mMoA02UX 00040UeK CAOHCHOU
gpopmvl 8 naane. ITpusedena 8apuayuoHHas nocmanoska 3adavu HA OCHO8e 8APUA-
YUOHHO020 npuHyuna 8 gopme Jazpanica. Jas Oepopmayuti noadyuecmu UCNOAb-
308aHbL ONpedessiowue COOMHOWEHUS, YUUMDBLBAOW UL PA3AULHBLE C80UCTNBA M-
mepuasa npu pacmasdiceHuu, crcamuu u cosuze. Memod peweHus HeauHeUuHOU 3a-
dauu moas3yuecmu OCHOBAH HA MpPumeHeHuu meopuu R -gyuxyuii, memoda Pumya
u memoda Pynee — Kymma — Mepcona. IIpedcmasaensl pe3yabmamsl paciemos
noa3yyecmu 060A0UKU CAOHCHOU 2eomempuyeckotl Popmot.

MOB3YYICTb NOLUKOOXXYBAHUX MOJTIOrMX OB0OJIOHOK
CKINAOQHOI ®OPMMU B MINAHI

Hocaidxcyemoves nos3yuicms NOWKOOHWYBAHUXL MNOA0UX ODOAOHOK CKAAOHOT Popmu 6
naani. Hagedeno sapiayiiiny mocmanosky 3adauil HA OCHO8I 8apiayliiHnoz0 NPUHYUNY 8
gpopmi Jlaepanica. Jas deopmayilli nos3yuocmi UKOPUCMAHO BUSHAUANLHI CNIBBIOHO-
WeHHA, AKL ONUCYIOMb PI3HL 84ACMUBOCMI MAMEPIALY NPU PO3MA3L, CMUCKY MaA 3CY8L.
Memo0 po036’s3Yys8anns HealhituHOT 3a0aui nos3yuwocmi 6a3yemsvcs Ha 3aCMOCYBAHHT Meo-
pil R -pynxkyii, memody Pimya ma memody Pynee — Kymma — Mepcoua. Hagedeno
pe3yaAvbmamu po3paryrKy noe3yuocmi 060A0HKU CKAAOHOT 2eomemPULHOL PopMU.

CREEP OF DAMAGED SHALLOW SHELLS WITH COMPLEX
FORM OF PLAN

A creep problem for damaged shallow shells with complex form of plan is investigated.
The statement of creep problem, based on the Lagrange wvariational principle, is given.
The constitutive equations, which describe different material properties in tension, com-
pression and torsion, are used for creep strain. The R -function theory, Ritz method
and the Runge — Kutta — Merson method have been used for procedure of solution. The
numerical results for creep behavior of a shell with complex form are presented.

1 o
Hops. yu-T Hayku u texsos., Tpornxeriv, Hopserusa,

Yn-1 pobJieM MaIMHOCTPOEHNA ITosryueno
uMm. A. H. ITogroproro HAH Yxkpanssl, XapbKoB 18.04.02

12



ISSN 0130-9420. Mat. meTogu Ta dis.-mex. moasa. 2004. — 47, Ne 1. — C. 111-14. —
Biouiorp.: 3 Hazs. — YKp.

YIRK 539.3

O. O. begasip, I. IN. Waubknin, B. M. lWona

METOOUKA PO3B’A3YBAHHS 3MILLAHUX 3A0AY NMPO ®PUKLINHUA
KOHTAKT 3AMNOBHIOBAYA 3 NMPOPI3HMM OBOJIOHKOBUM ENTEMEHTOM

30iticHeHo NocmanosKy 3Mmiulanol 3adaut EPUKYIUHOL 83aem0o0il NPOPIZHOT YUATHO-
PUUHOL 0D0AOHKU 3 NPYHCHUM 3G4NOBHI08AUEM, U0 XLAPAKMEPUIYEMBCL HAABHICTIO
30H NPOKOB3YBAHHA MA BIOAUNAHHA MIHC KOHMaxmywouumu miramu. Ha ocnoel
YUCA0BUX Pe3Yyabmamis 00CAI0HCEHO BNAUE 2e0OMEeMPUUHUL POIMIPIB, KILbKOCMI
po3pi3ie 00040HKU Mma MpubosoeiunHuxr i PIi3udHUX eaacmusocmel 83aemo0itoUUL
Min HG WUPUHY 30HU 6I0AUNAHHA, Xapakmep Po3nodiay KOHMAKMHO20 HANDPY-
JHCeHHA, Hopemricms i miyricms cucmemu. Hagedeno oyinky Oiana3ony 3acmo-
CO8HOCMI NPOCMIWLOL PO3IPAXYHKOB0T MOOeal, KA He 8PAXO8YE HAABHOCMI 30HU
810AUNAHHA.

METOOWUKA PELLUEHUA CMELUAHHbIX 3A0AY ®PUKUMOHHOIO KOHTAKTA
3AMNOJIHUTENA C MNPOPE3HLIM OBOJIOYEYHbLIM JIEMEHTOM

Copmyauposana mocmanHoska CmewarHHol 3adauu @HPUKYUOHHO020 83aumodelicmeus
npope3Hotl YusurOpureckoll 060104UKU C YNPY2uM 3aNOAHUMENreM, KOMOPOe Xapaxme-
pusyemcs Haruyuem 30H NPOCKANLIbIBAHUL U OMAUNAHUSL MeHCO0Y KOHMAKMUDYIOWUMU
meaamu. Ha 0CHOBAHUU YUCA08LLL PE3YALMAMNOE UCCAI08AHO BAUAHUE 2EOMEMPULECKUX
pasmepos, Koauwecmea paspe3os 000A0UKU, MPUOOLOULECKUL U PU3ULeCKUX c80Ucme
83aumo0eucmeyowur mes HO WUPUHY 30HbL OMAUNAGHUSL, XapaKmep pacnpedeseHus
KOHMAKMHOZ0 HAMPAHCEHUS, HCECMKOCMb U MPOYHOCMDb cucmemsvl. IIpusedena oyerxa
duana3ona npumerumocmu 6osee NPOCMol pacuemHol modeau, Komopas He Yuumobléa-
em HaAUYUSL 30HDL OMAUNAHUS.

METHOD FOR SOLUTION OF MIXED PROBLEMS OF FRICTIONAL CONTACT
OF FILLER WITH SLOTTED SHELL ELEMENT

The statement for mixed problem of frictional interaction between a slotted cylindrical
shell and elastic filler, which is characterized by the presence of slippage zones and
separation of contacting bodies, is made. On the basis of numerical solutions the effect
of mechanical, geometric and tribologic parameters of contacting pairs on the width of
separation zone, nature of distribution of contact pressure, rigidity and strength of the
system is investigated. The estimation of the range of applicability of a simpler compu-
tational model, which is constructed without the separation zone, is presented.

Iu-T npuxi. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 27.12.01
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YIK 539.3
A. I. KyHeub, B. B. Matyc, B. B. [TopoxoBCbkuii

AOCHNIAXEHHA EXO-CUTHANIB SH-XBWUJb BIA TOHKOCTIHHUX
NPYXXHUX XKXOPCTKO MIAKPINIIEHNX BKIMIOYEHb

3a 0onomozor0 iHMezPaLbHo20 nepemsopenns Pyp’e 3a wacom, memody 3POULY8aH-
HA ACUMNMOMUYHUX PO3KAA0I8 Ma Memody HYALOB8020 Moas 0ocaidxicero 3adauy
Ppo3ciaHHA tmnyavcie SH-xeuab morHKum NPYysHUM KPUBOATHIUHUM BKAIOUEHHAM,
00HA CMOPOHA AKO20 HCOPCMKO 3axpinaenda. IIpoananizosano ocobausocmi exo-cuz-
HAAL8 810 MAKUX 8KANUEHD 3ANEHCHOC 810 IX 2e0MeMPUUHUX | MEXAHIYHUL NaApa-
mempis.

NCCNEOOBAHME 3XO-CUTHANOB SH-BOJIH OT TOHKOCTEHHbIX
YMPYIUX XXECTKO NMOAKPEMNEHHbIX BKNIOYEHUA

C nomowpto unmezpaavHozo npeodtpasosanusi Pypve no epemenu, memoda CO2AACO8AHUSA
ACUMNMOMULECKUL PA3A0NHCEHUL U Mmemoda HY.1e8020 noas uccaedosaro sadany pacces-
HUA UMNYAbC08 SH-80AH MOHKUM YNPYUM KPUBOAUHEUHDBLM KAIOUEHUEM, 00HA CTMOPO-
HA KOMOPO2O dcecmko 3axpeniena. IIpoanasusuposans. 0COOEHHOCTU IXO-CULHAN08 OM
MAKUL BKANUCHUU 8 3ABUCUMOCTNU OM UX 2e0MeMPUUECKUX U MeXAHUUECKUX Napa-
Mempoae.

INVESTIGATION OF ECHO-SIGNALS OF SH-WAVES FROM THIN-WALLED
ELASTIC RIGIDLY SUPPORTED INCLUSIONS

A procedure is proposed to study the diffraction of pulses of elastic SH-waves by thin-
walled elastic curvilinear inclusions with rigidly supported wall. The procedure is based
on utilization of Fourier integral time transform, the method of matched asymptotic
expansion and modified method of null-field.

Iu-T npuxi. npobsem MexaHIKM i MaTEeMaTUKN Opnepoxano
im. d. C. Ilinctpurauya HAH Yxpainn, JIsBiB 25.12.03
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YIRK 531.8

T. B. 3aBpaxuHa

BMJinB I'IPY)KHVO'I' NAAATIUBOCTI TIAHOK MAHIMYNATOPA
HA TOYHICTb MOIro NO3ULIKOBAHHSA.
Il. METOOUKA TA PE3YINIbTATU YACEJNIbHOIO MOAENIOBAHHA

Y Opyeiti wvacmuni pobomu 0062080POEMBCA eHeKMUBHICNb 3ACMOCYBAHHAL PO32AS-
HYymux moodensell OUHAMIKU MAHINYAAMOPA 04 AHAAIZY NOKAZHUKIE MOUHOCMT NO-
3uyitosannsa Uozo poboyux opzamis. Buxaadeno memoduky mnobydosu pose’s3xie
e8oAoYIUHUL 3000y 0l OMPUMAHUL Y YUX MO0easx cucmem PIleHAHb. Pozzasny-
mo npuxaad.

BIUAHUE YMPYFOW NOAATNIMBOCTU 3BEHLEB MAHUMYNATOPA
HA TOYHOCTb EI0 NO3ULUMOHUPOBAHUA.
Il. METOOUKA U PE3YJIbTATbI YACJIIEHHOIO MOOENUPOBAHUA

Bo emopou wacmu obcysxcdaemces aghexmusHocms npumeHerUus PacCMOmpenHulr mode-
aetll OUHAMUKU MAHUNYAAMOPA 04 QHAAU3A noKasameneltl MOYHOCTU NO3UYUOHUDPOSA-
HUs ezo0 pabouezo opzama. Vaaoxcena memoouka nocmpoeHus PeweHull I80AI0UUOHHBLL
3a0ay 048 NOAYUEHHBLX 8 IMUX MO0eaix cucmem ypasgrnenull. Paccmompen npumep.

INFLUENCE OF ELASTIC PLIABILITY OF MANIPULATOR LINKS
ON PRECISION OF ITS POSITIONING.
Il. TECHNIQUE AND RESULTS OF NUMERICAL SIMULATION

In the second part the efficiency of considered models, used for the analysis of the ma-
nipulator positioning accuracy, is discussed. The technique to construct the solutions to
the evolutional problems for the systems of equations obtained in these models is pre-
sented. An example is considered.

Kuis. man. yu-T OyzniBauiTsa i apxitekrypu, Knis Opnepoxano
30.08.01
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YK 539.376
A. K. PycnHko

3MILUHEHHA METAIIB MNONEPEAHLOIO
YNIbTPA3BYKOBOIO OBEPOBKOIO

Haeedeno y3azaavHenHs CUHME3HOT Meopli NAACNMUUHOCMNE HA BUSHAUEHHS MeHcl
NAACTIUYHOCTE Mamepiany, AKul 3a3Ha8 nonepedHdvol YAbmpaseyroeoi 06POOKU.
O0epicanHo aHAMIMUUHY 3AAEHCHICMD MedHCl naacmudHocmi 610 mpusarocmi ma
amMnaimyou HANPYHCEHHS AKYCMUUHOZO0 ONPOMIHEHHS, AKa 000pe Y3200xHcyemsvbes 3
excnepuMeHmalbHuMu OaHUMU.

YNPOYHEHUE METAJIOB NPEOBAPUTEJIbHOW
YNbTPA3BYKOBOW OBEPABEOTKOW

ITpugedeno ob6oOUWeHUe CUHME3HOU Meopuu MAACMUYHOCTIU HA onpedeseHue 2PAHUYDL
NAACTMUYHOCTIU MAMEPUALA, KOMOPDBITL Obl nodsepzHYmM MpPedsapumesbHoll Yyabmpa-
38Yyx060%U obpabomxe. Iloayuena aHaAUuMUUECKAS 3ABUCUMOCTND 2PAHUYDBL MAACTULHOC-
mu om OAUMEABHOCTNU U AMNAUMYObL HANDPAHCEHUS AKYCMULECKO20 00AYUeHUs, KOMO-
pas TOPOWO COAACYEMCLS C IKCNEPUMEHMAALHBLMU OAHHBLMU.

STRENGTHENING OF METALS BY PRELIMINARY
ULTRASONIC TREATMENT

The work presents generalization of the plasticity synthesis theory on the determination
of material plasticity limit that was preliminary ultrasonically treated. The analytic de-
pendence of plasticity limit on the duration and acoustic radiation stress amplitude,
which is in good agreement with the experimental data, is obtained.

Han,. yu-1 «JIpBiB. nositexuika», JIbBiB OpnepsraHo
27.02.02
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YIRK 536.24: 621.785

C. ®. byas, B. |. ActawkiH, b. [. Jpo6eHko

AOCNIAXEHHA MPOLIECY MPOCTOPOBOI'O PO3MoAlny
DA3 MNMPU LUBUWOKOMY OXONOAXEHHI CTAJNIEBUX TIN

3anponoHosaro mamemamuuny modeav 0as KiAbKICHO20 AHAAI3Y ¢Pa308020 cKaAady
cmanesux eupodis. IIpu pPO3PATYHKAL BUKOPUCTAHO CNIBEIOHOWEHHS CMamuc-
MUYHOT MeoPll BUBUECHHA 8NAUBY YMO8 0XOA00HCEHHA MA XIMIUHO20 CKAA0Y cmaneld
Ha ix Pazosuti cxaad i peayavmamu 00CAiOHCeHHS Meniosux noaié Yy 0808UMIPHUL
meeplux miaax npu weudKomy oxosodxcenti. Bcmanosaeno posnodin gas y cma-
Ne8UX NPOPINAL NPAMOKYMHOZO0 i K8AOPAMHO20 Nepepidy NPu 2apmMysaHHi.

NCCNEOOBAHME MNMPOLIECCA NMPOCTPAHCTBEHHOIO PACMNPEOENEHUA
®A3 NMPU BbICTPOM OXJNTAXAEHUU CTAJIbHbIX TEN

IIpedaoscena mamemamuueckas Mmoleab 0 KOAUUECMBEHHO20 aAHAAU3A HA308020 CO-
cmasa cmanvrblr usdeauti. IIpu pacuemax UCNOAb308aHbL COOMHOWEHUS CMAMUCTNU-
YecKol MeopPUulU USYUEHUSL BAUAHUSL YCA08UTL 0XAAHCOCHUSL U TUMULECKOZO COCNA8A CMA-
AU HA UX Pasoevlll cocmas U pPe3yabmamovl UCCALO08AHUSL MeENL08bLY Noael 8 08yxmep-
HblX Meepovlr meaax npu Oblempom oxaadxcOeruu. Yemanosnreno pacnpedenenue as 6
CMAABHBLL NPOPULAL NPAMOYSOALHOZ0 U KBAOPAMHOZ0 CeueHUs NPU 3aKaLKe.

INVESTIGATION OF PROCESS OF PHASE SPATIAL DISTRIBUTION
AT RAPID COOLING OF STEEL SOLIDS

A mathematical model for numerical description of phase content of steel products is
proposed. The statistical theory for cooling conditions and steel chemical content influ-
ence on their phase content and also the results of investigation of temperature field in
2D solids are used for calculations. The phase distribution in steel profiles of rectangu-
lar and square cross-section during hardening is found.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Ilinctpuraya HAH VYrpainn, JIsBiB 12.03.01
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YIK 539.3
B. M. Qauko

KBA3ICTALIOHAPHA 3ANJAYA CTE®AHA TA KOMITHOTEPHE
MOJENOBAHHA MOBEPXHEBOI AUMHAMIKHU

IIpogedeno xomn’tomepre modearosanns Keazicmayionaproi sadaui Cmegana. Po3s-
2AHYMO PI3HT 300padcenHss modeal aanaacilinozo pocmy. I'onoena ysaza npuditera
0ocai0xHceHHI0 nogeprHesol OUHAMIKU, ONUCAHOL 3a O0NOMO2010 cucmem iHmMe2Po-
JuepenyianbHur PleHAHb. Jad YuUcesbH020 MOOeAI08AHHA BUKOPUCTAHO ANPOKCU-
MAYTUHT POPMYAU HA OCHO8L MPUZOHOMeMPUUHUX noaiHomig. Lle dozgoauno eupi-
wumu npodaemy OOUUCLEHHS CUHRYAAPHUX THMe2Panis, @ makxodxi nodydysamu
epexmueHi YUCA08T an20PUMMU OAsl PO36’A3AHHA 3a0aUl 8 YINOMY.

KBA3UCTALIMOHAPHAA 3ANAYA CTED®AHA N KOMIMBbIOTEPHOE
MOAENNMPOBAHUE NOBEPXHOCTHOWU AUHAMUKU

IIpogedeno xomnvromepHoe modesuposatue Keazucmayuonaprou sadawu Cmegana. Pac-
cMOMPEHBbL PA3Hble NPedcmasierus MO0eiu AAMAACO8CKO20 pocma. [aasHoe eHUMAHUE
yOeneHo uccaedo8aHUI0 NOBEPILHOCMHOUL OUHAMUKU, ONUCAHHOU C MOMOWDBIO CUCTEM
unmezpo-ougdPepeHyuaibrHolr ypasherull. Jaa 4ucaennozo mMo0easuPosaHUL UCTLOABIO-
8AHBL AMMPOKCUMAYUOHHDBLE HOPMYAbL HA OCHOBE MPULOHOMEMPUUECKUL NOAUHOMOS.
9MO NO360AUNO KAK PeWUMb NPOOAEMY BLLUUCAEHUS CUHSYALPHDLL UHMEZPAL08, MAK U
nocmpoums aPPexmusnble LUCLEHHDBLE AALOPUMMBL 0Nl PeuteHUs 3a0aUU 8 YeaOM.

QUASI-STATIONARY STEFAN PROBLEM AND COMPUTER
SIMULATION OF INTERFACE DYNAMICS

The computer simulation of quasi-stationary Stefan problem has been realized. Diffe-
rent representations of the Laplacian growth model are considered. The main attention
has been paid to the interface dynamics represented by integro-differential equations.
Numerical solution has been realized wusing the interpolating polynomials and exact
quadrature formulae. As a result the system of ordinary differential equations has been
obtained.

Iu-T npuxJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 30.04.02
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YIK 539.377
A. B. Makcumosuy, T. A. Congap

PO3B’A3YBAHHSA KPANOBUX 3AOAY TEMNOMNPOBIQHOCTI
UMANIHOAPUYHUX TIN HA OCHOBI MOOU®IKOBAHOIO METOAY
BIOOKPEMNEHHA 3MIHHUX

ITobydosano 3azaavHull Po3e’sa30x 3a0au HeCMAyioOHAPHOI Mmenaonposgionocmi Oas
min YuaiHopuunoi gopmu, AKi Ma0Mb MENA000MIH 13 308HIWHIM cepedosuwem i
Hazpieaomses sHYymMpiwHimu Odxceperamu menaa. Lleldl pose’si3ox modaro uepe3
00HOBUMIPHT THMezpaau 810 000YymKY P038°A3Ki8 00NOMIKCHUX 00HO- Mma 0808UMIP-
Hux 3a0au menaonposgidnocmi. Hagedeno sunadxu, xoau eupadu 0as memnepamy-
PU 3anucyomuvcs ueped PO38’A3KU MPLOX 00HOBUMIPHUX 3adau. JemaavHo npo-
AHANI3080HO MeMNePAMYPHT NOASL NPU 30cePediceHoMYy ma HOPMALLHO-KPY2080MY
Ha2Pi6I.

PELUEHUE KPAEBbIX 3A0AY TEMIONPOBOAHOCTU LWMNWHAOPUYECKUX TEN
HA OCHOBE MOAN®ULIMPOBAHHOIO METOOA PA3AEJNIEHUA NEPEMEHHbIX

ITocmpoeno obujee peweHue 3a0ay HeECMAYUOHAPHOU MeNAONPosoOHOCMU 04k Men Yu-
aunopuyeckoli Hopmbl, UMEOUWUL MenioodmeHr ¢ eHewHell cpedoll U HAZPesArOU,UXCA
BHYMPEHHUMU UCMOUHUKAMU Mmenaa. Pewenue npedcmasieno uepes o0HOMEPHbLE UH-
mezpaavl. om mnpoudsederus PeuweHull 0ONOAHUMEeAbHBLX 00HO- U 08YmepHbLX 3adau
menaonpogodnocmu. Paccmompenst cayuau, xoz0a ewvlpaxcenHus O0aAs memnepamypul
3aNuUCHIBAIOMCS uepe3 PpeweHus mpex o0HoMepHblr 3aday. JemaavbHo NPOAHAAUIUPO-
8AHBL MeMnepPamypHovle NOAL NPU COCPedOMOUEHHOM U HOPMALLHO-KPY2080M HaZpese.

SOLUTION OF BOUNDARY-VALUE HEAT CONDUCTION PROBLEMS FOR CYLINDRICAL
BODIES ON THE BASIS OF MODIFIED METHOD OF SEPARATION OF VARIABLES

A general solution to the non-stationary heat conduction problems for bodies of
cylindrical shape is constructed. The bodies have heat exchange with the environment
and are heated by internal heat sources. This solution is presented in terms of one-
dimensional integrals from the products of solutions to auxiliary one- and two-
dimensional heat conduction problems. The cases are noted, when the expressions for
temperature are written in terms of solutions to three one-dimensional problems. The
general solutions to auxiliary one-dimensional heat conduction problems are presented.
The temperature fields under concentrated and normally-circular heating are analyzed
in detail.

Iu-T npuxi. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Iligctpurauya HAH Yrpainn, JIsBiB 23.12.03
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B. C. MNonoswuy, O. M. BoBk

METOOUKA PO3B’A3YBAHHA 3A0AYI KOHOAYKTUBHO-NMPOMEHEBOI'O
TENNOOBMIHY MIX LUNIHOAPUYHOIO TA N -KYTHOIO NMPU3SMATUYHOIO
OBOJIOHKAMM

3anucano mamemamuyty mo0easb i 3aNPONOHOBAHO AHAAIMUUHO-YUCEABHY MemO-
oury pPo3s’a3yeanus 3a0aui KOHOYKMUBHO-NPOMEHE8020 MENA00OMINY MIHC YU-
AMHOPUYHOIO 00040HKOI0 1 nogepxHero N -kKymuoi nmpudmu. Jas anpoxcumayii
Qycmuru MomoxKy mnadaruoi nNpomeHesol enepzii BUKOPUCMAHO B80CHLMUBY3N08T
2PAHUYUNHT enemeHmU.

METOOUKA PELLEHUA 3A0AYU KOHAYKTUBHO-NYYUCTOIO TENNMOOBEMEHA
MEXOY UMNUHOPUYECKOU U N -YrONlbHOW NPU3MATUYECKOW OBO0NOYKAMU

3anucana mamemamuyeckas moleadb u npedrodicera AHALUMUKO-HUCACHHAS MemoduKa
peweHnus 3a0ayu KOHOYKMUBHO-AYUUCTO20 Menaoodmena mexrc0y Yyusunopuieckol o60-
A0uKol u nmoseprHocmsvro N -y2oabHOU NPusmst. Jas annpokcumayuy nAomHocmu no-
moxa nadaowel A4Yyuesoli IHePeUL NPUMEHEHDL B0CLMUY3N08bLE 2PAHULHDBLE INeMEHMbL.

METHODS FOR SOLUTION OF PROBLEM ON CONDUCTIVE-RADIAL HEAT EXCHANGE
BETWEEN CYLINDRICAL AND N -ANGULAR PRISMATIC SHELLS

A mathematical model is written and numerical-analytical technique for solution of the
problem on conductive-radial heat exchange between a cylindrical shell and the surface
of N -angular prism is proposed. The eight-nodal boundary elements are utilized for
approximation of the flux density of incident radiant energy.

Iu-T npuxJ. npobseM MeXaHIKM i MaTeMaTUKN Opnepoxano
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NnobyAOBA ITEPALIMHOI CXEMW BUSHAYEHHA PO3MNoAIny
OENPECII TUCKY B TOPU3OHTAJNIbHUX TPYBOIMNMPOBOOAX

Teuinusa 2a3y 8 mpydéonposodaxr Yy HecmayioHapHoMYy 6unadKy ONUCYEMBCS Hel-
HIUHOI CUCTMEMON B83AEMO38’A3AHUL OUPEPEHYIANPHUX PIBHAHD 13 UACTNUHHUMU
NOXIOHUMU. 3ANPONOHOBAHO CNOCIO ATHeapu3ayil euxiOHoi cucmemu, 3HAUOEHO il
PO36’A30K 1 PO32AAHYMO MOOYO08Y IMepayitinol cremu 6usHauenHs Po3Nodiny
mucky no 0081CUHT MPYOU.

MNOCTPOEHUE UTEPALIMOHHOW CXEMbI ONPEQENEHUA PACNPEOENEHUSA
OEMNPECCUN OABJIEHUA B TOPU3OHTAJIbHbLIX TPYBOMNMPOBOLOAX

Teuenue z2a3a 8 MpPY6onposodaxr 8 HeCMAYUOHAPHOM CAYUQe ONUCHIBALMCS HeAuHelHOU
cucmemoll 83aUMOCBAIAHHBLY OUPPePeHYUALLHBLL YPasHEHUT 8 UACTHBIL NPOU3e00-
HoLx. IIpedaodcen cnocob auneapudayuu uUcroOHoll cucmemvl, Hati0eHO ee peweHue U
PACCMOMPEHO NOCMPOEHUE UMePAYUOHHOU cxrembl onpedeseHus pacnpedesernus Oas.e-
HUSA No OauHe MmMPYoOsl.

ITERATION SCHEME CONSTRUCTION FOR DETERMINATION OF PRESSURE
DEPRESSION DISTRIBUTION IN HORIZONTAL CONDUITS

Gas flow in conduits in the non-stationary case is described by a nonlinear system of
correlative differential equations in partial derivatives. The initial system linearization
method is offered, the solution to this system is found and the iteration scheme
construction for determination of the pressure distribution along the tube length is
considered in the given work.
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