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YIOK 517.956.4
B. I. Konutko, XK. A. LlanoBcbka

NMOYATKOBO-KPAMOBA 3ALIAYA 3 YMOBOIO
CMPAXEHHA TUNY BEHTUENA OANA NAPABOTIYHOIO
PIBHAHHA 3 PO3PUBHUMU KOE®ILIEHTAMMU

Buguaemwvcsa 3adaua cnpasxcenus 048 napaboaiuno2o PiBHAHHA 0PYz020 Nopaoky 3
napaboriUHUM ONePaAMOPOM MO20 HC NOPAIKY 6 YMO8L CNPANCEHHA | 3 SPAHUYHOIO
YMOB010 NePpuLoi Kpatosoi 3adaui, 3a0aHOI0 HA 308HIUHIU HACMUHT MexHCi obaacmi.
Kaacuuny pose’sasunicms 3adaui 8 zeav0epogomy npocmopi PyHKYit 8cmano8seHo
MemoOoMm mMmeopil nomerHyiany.

HAYAINbHO-KPAEBAA 3A0AYA C YCJIIOBUEM COMPAXEHUA TUNA BEHTLUENA OnNA
NAPABOJIMYECKOIO YPABHEHUA C PA3PbIBHbIMUA KO3®OPULMEHTAMU

M3syuaemca 3adaua conpsadxcerus Oas napadoAULeckoz0 YpPasHeHUus 6mopozo nopadxa ¢
napabosutecKum onepamopom Mmozo ke NopadKa 8 YCA08UU CONPANEHUA U C 2PAHUU-
HBLM Ycaosuem nepsoti kpaesoll 3adauu, 3a0aHHbLM HA BHeWHel Yacmu 2panuybl odaac-
mu. Kaaccuueckas pazpewumocms 3adauu 8 zeav0eposom npocmpancmee GyHryull yc-
MaHo8AEHA MeMOOOM TEOPUU NOMEHYUAAA.

INITIAL-BOUNDARY-VALUE PROBLEM WITH CONJUGATION CONDITION OF WENTZEL TYPE
FOR PARABOLIC EQUATION WITH DISCONTINUOUS COEFFICIENTS

We investigate the conjugation problem for the second-order parabolic equation with
parabolic operator of the same order under the conjugation condition and boundary
condition of the first boundary-value problem obtained on the exterior part of the do-
main boundary. Using the method of potential theory we prove the theorem on classical
solvability of the problem in the Holder function space.

JIpBiB. Han. yH-T im. IBana ®panka, JIbBiB Opnepsxano
17.10.07
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YIK 517.956.4

B. M. Jly4ko

3AOAYA KoLl ans nAPABONIYHOI O PIBHAHHA BULLOIoO
NOPALOKY 3 IMMYJIbCHOIO AIE0

Jlosedero icHYBAHHA T BCMAHOBAEHO OYIHKU PO368’a3Ky 3adaui Kowi 0aa mapaboain-
HO20 PIBHAHHA 8UU,020 NOPAOKY 3a t 3 IMNYAbCHOIO OL€r0.

3ARAYA KOLUW AnsA NAPABOJIMHECKOIO YPABHEHUA BbICLLEIO
NOPAOKA C UMNYNIbCHbIM BO3OEUCTBUEM

Joxazano cywecmeosanue u YycmaHnoeieHa oyenka peuwenus 3adauu Kowu 0as napabo-
AULECKO020 YPABHEHUS 8blcUez0 NOPAdKa No T ¢ UMNYALCHBLM 8030elicmeuem.

CAUCHY PROBLEM FOR HIGH-ORDER PARABOLIC EQUATION WITH
IMPULSE ACTION

In the present work the theory of Cauchy problem correctness for parabolic equations of
higher order with impulse action is formed.

YepHiB. Hall. yH-T Opnepoxano
im. }O. ®enproBnya, YepHiBii 25.12.06
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O. M. BougeHok

NMPO OLIHKM CMTAOAHHA 3A HACOM PO3B’A3KIB
AOPYTOl 3MILLAHOI 3AO0AYI AndA OQHOro
KBA3IJIIHINHOIO NAPABONIYHOIO PIBHAHHA

OMmpumano ymosu ICHY8AHHA 2A00aAbHO020 PO036’a3KY 0pYeol 3MiwaHol 3adaui Oas
00H020 K8A3IATHIUHO20 NAPAOOAIUHOZ0 PIBHAHHSA 8 HeoOmedcenill obaacmi. Bema-
HOBACHO OYIHKU CNAOAHHS PO36’A3Ki8, AKI 3arexams 810 ceomempli obaacmi.

OB OLIEHKAX YBbIBAHUA PELLEHWA NO BPEMEHU 5
BTOPOU CMELLAHHOMU 3A0AYM AnA OAHOIo KBASUIMHEUHOIO
NAPABOJIMHECKOIO YPABHEHUA

IToayuensl Yycaosus cyu,ecmeosanus 2200a4bH020 peuleHus 8mopoti cmewmariod 3adauu
Onsi 00HO020 KBABUAUHEUHO20 NAPAOOAUUECKO20 YPABHEHUS 8 HeoPAHUUeHHOU 00aacmu.
Yemanosaensvl oyenku yYoul8aHUS PeuleHUll, KOMOPble 3a8UCAM OM 2eomempPuu 004ac-
mu.

ON TIME DECAY ESTIMATES OF SOLUTIONS TO SECOND
MIXED PROBLEM FOR ONE
QUASI-LINEAR PARABOLIC EQUATION

The conditions of existence of global solution to the second mixed problem for one qua-
si-linear parabolic equation in the unbounded domain are obtained. The decay estimates
of solution which depend on the geometry of domain are established.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Ilinctpurauya HAH Yrpainn, JIsBiB 16.02.07
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YIK 517.954

E. A. BypsyeHko

PA3PELLIMMOCTb OOHOPOOHOWN 3A0AYU AUPUXNE B KPYTE
ansa YPABHEHUU NOPALOKA 2m B CJITYHYAE KPATHbIX XAPAKTEPUCTUK,
MMEKOLLKUX YT Tbl HAKITOHA

Ioayuen kpumepuil HempPusUALbHOU paspeutumocmu 00HopoOHol 3adauu Jupux-
sne 8 eQunuuHom kpyee K Oas obwezo ypasHeHus wemnozo nopadxa 2m , m > 2, ¢
NOCMOAHHBLMU KOMNAEKCHbIMU KOIPPUyUuenmamu U 00HOPOOHBLM BbLPOHCOEHHBLM
CUMBOAOM. YemaHosseHA 3A8UCUMOCTND MeHcOY 3HAUeHUeM KPATHOCMU KOPHeU Xa-
paxKmepucmuyeckKozo YpasHeHUs U CYWeCmeosaHueM HeMmPUBULALLHOZO PeueHUs.
3a0auu u3 mpocmparncmsa sz(R) 8 cayuae KopHel rapaxmepucmuueckozo ypas-

HeHUs, He PasHbLL L1 .

PO3B’AA3HICTb OAHOPIOHOI 3A0AUI OIPIXIE
B KPY3I AnA PIBHAHb NMOPALOKY 2m Y BUNALKY KPATHUX
XAPAKTEPUCTUK, AKI MAIOTb KYTU HAXUY

Odepacano Kpumepillh HempusiaarvrHol poss’adHocmi o0HoPionot 3adaui [[ipixae 8 odu-
Huunomy kpy3t K 0aa 3a2aabH020 PIBHAHHS NAPHO20 MOPAIKY 2m, m > 2, 31 CMALUMU

KOMNAEKCHUMU Koeiylenmamu i OOHOPIOHUM BUPODNCeHUM CUMBOLOM. Bemawnosaeno
3aneHCHICMb MIHC 3HAYEHHAM KPATMHOCMI KOPEHI8 XaAPAKMepucmuirozo PIi8HAHHIL Mma

ICHYBAHHAM HeMPUBIAABHOZ0 PO38’a3Ky 3adaui 3 npocmopy C*™(K) y eunadxy, xoau
KOPEeHT XapaKmepucmuinozo pieHAHHL 810MIHHT 810 L1 .

SOLVABILITY OF HOMOGENEOUS DIRICHLET PROBLEM
FOR 2m ORDER EQUATIONS IN THE CASE OF EXISTENCE OF MULTIPLE
CHARACTERISTICS WITH ANGLES OF INCLINATION

A criterion of nontrivial solvability of the homogeneous Dirichlet problem in a unit disk
K for a general equation of even order 2m, m > 2, with constant complex coefficients
and homogeneous degenerated symbol is obtained. Dependence between the wvalue of
multiplicity of roots of characteristic equation and existence of nontrivial solution from

the space C*™(K) in the case when characteristic roots are not equal to i 1is estab-
lished.

JoHenk. Ha1l. yH-T, JloHEUIK ITosmyueno
15.09.07
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A.T. Wepbakosa

PA3PELLUIMMOCTb " CBOWCTBA PELUEHUA CUCTEMbI UHTEIMPAJIbHbIX
YPABHEHUU TUNA CBEPTKU CO CTENMEHHO-PASHOCTHbLIMU AO0PAMMU

Yemanasausaromes Yycaosus pa3pewumocmu Cucmem UHMezpaibHbly YpPasHeHUul
8mMmopozo Poda ¢ MOAUHOMUAALHO-PAZHOCMHbLUU A0PAMU MUNA C8EPMKU 8 HOP-
MANBHOM U UCKAIOUUMEADHOM CAYUAAX U UCCAe0YIOMCS HeKOmopble C80Ucmea uUx
pewenuti. B xaxcdom u3 cayuaes onpedeasitomcs npocmparHcmsa, Komopbvbim Imu
peweHuss npuradiexncam.

PO3B’A3HICTb | BIIACTUBOCTI PO3B’A3KIB
CUCTEMMU IHTEITPANbHUX PIBHAHb TUMY 3rOPTKAU
3l CTENEHEBO-PI3BHULEBUMU A0PAMU

Bemanosatoromsbes ymosu po3e’si3Hocmi cucmem thmeepatvbHux piehatb 0pyzo0eo pody 3
NOATHOMIANDHO-PIBHUUEBUMU A0PAMU MUNY 320PMKU 8 HOPMAALHOMY T BUHAMKOBOMY
sunadxax i 8usuUAOMbC NeBHI 8AACMUBOCMNI X PO36’A3Ki8. ¥ KOMCHOMY 3 8unadkie 8u-
3HAUAOMDBCA NPOCMOPU, 00 AKUX Yl PO36’AZKU HALLHAMD.

SOLVABILITY AND PROPERTIES OF SOLUTIONS
OF A SYSTEM OF INTEGRAL EQUATIONS OF CONVOLUTION
TYPE WITH DEGREE-DIFFERENCE KERNELS

The conditions of solvability of systems of the second kind integral equations with
polynomial difference kernels of the convolution type in the normal and singular cases
are defined here. Besides some properties of their solutions are studied. The spaces to
which the solutions belong in every case are defined also.

IIpuguectp. roc. yH-T ITosmyueno
um. T. I'. IlleBuenko, Tupacmnons, Monnosa 25.11.07
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NPO HAKPALLE CEPEAHbOKBAOPATUYHE HABNVKEHHS
AINCHOT HEBII'EMHOI ®IHITHOI HENEPEPBHOI ®YHKLIIT BIf} ABOX
3MIHHWX MOAYNEM NMOABINHOIO IHTETPAIA ®YPE. |

Hocaidxicyemoves HeatHitina 3adaua cepedHbOK8AOPAMUUHOT ANPOKCUMAYLT OLUCHOT
Pinimmnotl Heeid’ emnoi HenepepeHoi PyYHKYIL 810 080X 3MIHHUL MOOYsem NOOBIUHO20
iumezpana Pyp’e, 3anexcrnozo 810 0gox napamempis. 3HAX00HCEHHA PO38’A3KI8 YIEL
3a0aui 38e0eH0 00 PO38’SA3YBAHHA HEATHIUHO020 0808UMIPHO20 THMEZPALBLHOZO Pi8-
HanHa muny Fammepwmetina. I106y008aHo i 0OI'PYHMOBAHO UUCCALHI AALOPUMMU
0as 3HAX00KHCEHHA NIHIU 2GNYHCEHHA Ma 8102AAYHCEHUX PO3E’ A3KI8 Yb020 PIBHAHMHA.
Hagedeno uwucaost npuxaadu.

O HAMNYYLLIEM CPEAHEKBALIPATUHECKOM NPUBJWKEHUN 5
BELLLECTBEHHOW HEOTPULIATEITbHON ®UHUTHOW HEMPEPLIBHOU ®YHKLINU
OBYX NMEPEMEHHbIX MOAYNEM OBOUHOIO MHTEIMPAJIA ®YPbBE

Hccaedyemes Heauwnelinas 3adaua cpedxexsadpamuueckoll annpoxcumayuu Oelcmeu-
meavHoti PUHUMHOU HeOMPUUAMELbHOU HenpepbleHoll PYHKYUU om 08Yyxr nepemeHHbLY
mo0yaem 0801H020 unmezpara Pypove, 3asucumozo om 08yx napamempos. Haxoxcdenue
pewenuti amoti 3a0auu ceedeHO K PeueHuUr0 HeauHeuHozo 08YMmePpH020 UHMeLPAAbHO20
ypasienus muna F'ammepwmetina. ITocmpoensvt U 060CHOBAHHBL YUCACHHDBLE AAZOPUMMbL
045l HAXONHCOEHUS AUHUL 6eMeAeHUSL U OMBEMBACHHbLL DPeweHUll IMo20 YPasHeHUS.
ITpusedenv wucaennble nPUMEPDHL.

ON THE BEST MEAN-SQUARE APPROXIMATION OF REAL
NON-NEGATIVE FINITE FUNCTION WITH RESPECT TO TWO VARIABLES
BY THE MODULE OF DOUBLE FOURIER INTEGRAL

The nonlinear problem of mean-square approximation of real finite non-negative conti-
nuous function with respect to two variables by module of double Fourier integral that
depends on two parameters is investigated. Finding the solutions of this problem is re-
duced to solving the nonlinear two-dimensional integral equation of Hammerstein type.
Numerical algorithms for finding the branching lines and branched solutions of this
equation are constructed and justified. The numerical examples are given.

Iu-T npukJ. npobseM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIbBiB 06.04.07



ISSN 0130-9420. MaTt. meTtoagu Ta is.-mex. moas. 2008. — 51, Ne 1. — C. 65-73. —
Bi6aiorp.: 21 Haze. — YEp.

YIK 519.6

Bb. M. NogneBcbknin

OBOCTOPOHHIN AHANOr METOAY HbIOTOHA 3HAXOOXKEHHA BITACHUX
3HAYEHb HENIHIMHUX CMEKTPAJNIbHUX 3A0AY

3anponoHo8arHo iMmepayitiHul aizopumm 3Haxrodxcenns 080CMOPOHHIX (arbMePHY-
H0UUL) HAOAUNCEHD 00 BAACHUX 3HAUEHD HEATHIUHUL CNeKMPAIbHUX 3a0au, Y AKOMY
suKopucmano 080CMOPOHHIY anaroe memody Hwviomona ma Hosy egexmusny wu-
ceavny npoyedypy 00UUCAEHHA HHIOMOHIBCHKOL NONPABKU Ma i1 NOXIOHOT.

ﬂBYCTOPQHHVIVI AHAIIOI METOOA HbIOTOHA HAXOXOEHUA COBCTBEHHbIX
3HAYEHUN OOHOIO KIACCA HEJNMMHEUHbIX CNEKTPAJIbHbIX 3A0AY

IIpednazaemes umepayuoHHbLY as20pUMM HAXO0KHcOeHUs 08YCMOPOHHUX (ArbMePHUPY-
OUWUL) NPUOAUNCEHUY K COOCTMBEHHBIM ZHAUEHUAM HEAUHEUHBLL CNeKMmPatbHblX 3a0au,
UCNoAL3yWUU 08YcmoporHUl anaroz memoda Hutomona u Hosyto aggexmusnyro yuc-
NeHHYM0 npoyedypy onpedeseHus HbIOMOHOBCKOU NONPABKU U ee NPOU3BOOHOU.

BILATERAL ANALOG OF NEWTON’S METHOD FOR DETERMINATION OF
EIGENVALUES OF ONE CLASS OF NONLINEAR SPECTRAL PROBLEMS

An iterative algorithm for determination of bilateral (alternating) approximations to the
eigenvalues of monlinear spectral problems is proposed which uses the bilateral analog
of Newton’s method and a new efficient numerical procedure for calculation Newton’s
correction and its derivative.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKNA Opnepoxano
im. d. C. Ilinctpurauya HAH Yrpainn, JIsBiB 05.08.05
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B. H. Cywi

CYTTEBA CAMOCIPAXEHICTb ANCKPETHOIO
MAIHITHOIO OMEPATOPA LWPEOIHIEPA

Hogedeno cymmesy camocnpsdicenicmsv O HANIBOOMEHeH020 3HU3Y OUCKPEMHO20
maznimuozo onepamopa Illpedinrepa 8 npocmopi, Axul € KomMOIHAMOPHOM MOOen-
110 0808UMIPHO20 e8kAi008020 npocmopy. IIpu nobydosi duckpemnoi modeai 8uKo-
pucmosyemuca cxrema ouckpemusayii Jesina.

CYWECTBEHHAA CAMOCOMNPAXEHHOCTb AUCKPETHOIO
MArHUTHOIO OMEPATOPA WWUPEOUHIEPA

JlokasaHo cywecmeenHyto CAMOCONPANEHHOCMD 04 MOAYOZPAHUYEHHO20 CHU3Y Ouc-
KPemuoz0 mazHumHozo onepamopa LlIpédunzepa 8 npocmparcmaee, KOMopoe ABALEMCS
KOMOUHAMOPHOU MO0enbt0 08YmepHOz0 esKkaudo8ozo npocmparcmsea. IIpu nocmpoenuu
Juckpemnoti modeau ucnoavdyemcs crema duckpemusayuu Jesuna.

ESSENTIAL SELF-ADJOINTNESS OF DISCRETE MAGNETIC SCHRODINGER OPERATOR

We prove the essential self-adjointness for a semi-bounded from below discrete magne-
tic Schrodinger operator in a space which we call a combinatorial model of the two-di-
mensional Euclidean space. The discretization schema of Dezin is used to construct a
discrete model.

Iu-T npuki. npobseM MeXaHIKM i MaTeMaTUKN Opnepsxano
im. d. C. Iligctpurauya HAH VYrpainn, JIbBiB, 10.04.07
ITonmitexnika Kommagaincska, Korrastis, Ilosbimna
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A. M. lMorpebuukas

K BOMPOCY 3®PEKTUBHOCTU METOA
BKB-TAJIEPKUHA B AN®®EPEHUWAJIbHBLIX YPABHEHUAX
C NEPEMEHHbIMU KOQ®®PULMEHTAMMU

IIpedaoscen anzopumm pewenHus HeoOHOPOOHBLX CUHYAAPHBLX OugPeperHyuans-
HBLL YPasHeHUl 8mopPozo NOPadKa ¢ nepemerHHblMU KOIPPHUYUEHMAMU, OCHOBAH-
Holll Ha moleau eubpudrozo memoda BKB—Tanepkuna. dPgdexmusiocms nodxoda
NPOUAAIOCTNPUPOBAHA NPU PeweHUl NPUKAaOHOU 3adayu, KOMOpPas ONUCHLBaem
0meo0 menaa uepe3 ULYUAMeAb NePeMeHHOU ceomempuu.

00 NMUTAHHA E®EKTUBHOCTI METOAY BKB—-TAJlTbOPKIHA
B AU®EPEHUIANBHUX PIBHAHHAX 31 SMIHHUMU KOE®ILIEHTAMU

3anponoHo8aHO ANOPUMM PO3E’A3YBAHHSA HEOOHOPIOHUX CUHZYAAPHUX Ougeperyians-
HUX PIBHAHL 0PY2020 NOPAOKY 31 3MIHHUMU KoedlyieHmamu, axull 6asyemscs Ha MO-
Oeai 2i6pudnozo memody BKB—Tanavopxina. Epexmusnicms nidxrody npoirtocmposano
HA PO36’A3AHHI NPUKAAOHOT 3a0aul, AKA ONUCYE 8i08e0eHH menaa uepe3 sUNPOMIHIOBAYL
3MIHHOL 2eomempii.

TO THE QUESTION OF EFFECTIVENESS OF WKB-GALERKIN METHOD
IN DIFFERENTIAL EQUATIONS WITH VARIABLE COEFFICIENTS

In this paper an algorithm for solution of the heterogeneous singular second-order
differential equations with the variable coefficients, based on the model of the hybrid
WEKB—Galerkin method, is proposed. The efficiency of this approach is illustrated on
solution of the applied problem of the mathematical physics that describes the heat
removal through the variable geometry emitter.

3allOpOsKCK. HAll. YH-T, 3alIOPOYKbe ITomyueno
02.03.07
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BAPIALIAHUIA METO[ PO3B’A3YBAHHA BIFTAPMOHIYHUX 3AO0AY
AndA NPAMOKYTHOI OBJIACTI

Pozeuneno eapiayitinuil memod po3e’s3ysanHs 0i2aPMOHIYHUX 3a0a% OAsL NPAMO-
KYMHoi obaacmi, Ha 0OHIU Napi NPOMUNEHCHUX CMOPIH AKO0L PYHKUIA 1 i1 HOD-
MAABHA NOXIOHA HAOYBAOMDb HYALOBUX 3HAUEHD, A HA THUWIU 01loMmb HeoOHOPIOHT
ymosu. Pozeasdaromses eunadxu migde3mencHol ma ckiHueHHoi obaacmi. Memod

6a3ye'rm;c.ﬂ HA MIHIMI3AYLT Ksaapamuunoeo gﬁymcuzouma, AKUU 34 HOPMO1O L2 su-

3Hauae 8I0XUNeHHS PO38’A3KY 810 3a0aHUX HeoOHOPIOHUX Yymo8. [Jas po36’a3ysants
Yyiel sapiayitinoi 3adayl 3acmocosano Oewy0 8i0MiHHe 810 3ANPONOHOBAHO20 PAHIULe
[8] possunenna poss’as3ky 3a cucmemamu KOMNAEKCHUX 012APMOHIUHUL PYHKYIU —
max 38aHux 00HOPIOHUX po3d’askie II. P. [Tankosuua, AKi MOMOHNHO 300080AbHI-
1omv 3a0aHi OOHOPIOHT YMOBU HA MNAPL NPOMUNLEHCHUX CMOPIH NPAMOKYMHUKA.
Poszzaanymo Oexinvka 8apianmis HeoOHOPIOHUX KPAUOBUX YMO8, AKL BUHUKAIOMD Y
3adauax 0808UMIPHOT Meopii mpyxcHocmi. Hagedeno nmpuxaad 3acmocysanus 3a-
NPONOHOBAHO020 Memo0Yy O0asi BU3HAYEHHSA PO3N0JINI8 HANPYNHCEHb Y NPAMOKYMHIYU
obaacmi, 00HA 13 CMOPIH AKOL HOPCMKO 3aAKPInNAeHa, & 00 NPOMUALEHHOT CTMOPOHU
NPUKAAOEHO HOPMANLHT CUAU.

BAPUALIMOHHbBIN METO[ PELUEHNA BUTAPMOHUYECKNX 3AOAY
anAa nPAMOYroJfibHOU OBNIACTU

Pazsum sapuayuonmsviti memod peuwlenHus GuzapmorHuueckuxr 3aday 04 NPAMOY20LbHOU
obaacmu, Ha OOHOU mape NPOMUBONOAONCHBIL CMOPOH KOMOPOU PYHKYUA U ee HOP-
MAABHAS NPOU3BOOHAS UMEIOM HY.Aesble 3HAYeHUR, @ Ha 0pYyeol delicmeyrom HeodHOPOO-
Houle ycaosus. Paccmompenst cayuau noaybeckoHeuHol u KoHeunou obaacmu. Memod
basupyemcs Ha MUHUMUSAYUU KBAODPAMUUHO20 PYHKYUOHAAA, Onpederstou,ezo no HOop-

me L, ominonenue uckomozo pewenus om 3a0aHHbLE HeoOHOPOOHbLX Ycaosuti. [las pe-

weHUsL IMoU 8aPUAYUOHHOU 3a0aUU NPUMEHEHO HECKOABKO OMAULHOe OMm NPedaiodiceHHO-
20 paree [8] pasnodcenue 8 pad Mo cucmemam KOMNAEKCHbLL OUAPMOHULECKUL PYHK-
YUl — max Hazwvieaembvim 00HOPOOHBIM pewenuam II. D. [lankosuua, Komopsvie Modxc-
decmeernHo ydosaemaopstom 3adanHble 00HOPOOHbBLE YCAOBUSL HA NaAPe NPOMUBONONONHC-
HBLLX CMOPOH NPAMOY20abHUKA. Paccmompeno Heckoavko 8apuanmos HeoOHOPOOHBLY
2PAHUUHBLY YCA0BULL, KOMOPHLe 803HUKAIOM 8 3a0auax 08YyxMmepHOl Mmeopuu Yynpyzocmu.
ITpuseden npumep npumenenus pPa3padomanHozo memoda 0as onpedesenus pacnpede-
NeHUU KOMNOHEHM HANPAHCEHUU 8 NPAMOY20AbHOU 0baacmu, 00HA U3 CMOPOH KOMOPOU
JCeCmKo 3auemiena, a K NPoOmMuBoON0A0HCHONL CMOPOHe NPUA0HCEHBL HOPMALLHBLE CUADL.

VARIATIONAL METHOD FOR SOLVING BIHARMONIC PROBLEMS
FOR RECTANGULAR AREA

A variational method for solving biharmonic problems for a rectangular area, on one
pair of opposite sides of which the function and its normal derivative obtain zero values
and on another pair some inhomogeneous conditions are valid, has been considered in
the paper. The cases of semi-infinite and finite area have been considered. The method

is based on minimization of a quadratic functional determining in the L, norm the so-

lution declination from the given inhomogeneous boundary conditions. To solve this va-
riational problem a series expansion of the solution by the systems of complex biharmo-
nic functions, known as Papkovich homogeneous solutions, has been applied. Each of
these functions identically satisfies the given homogeneous boundary conditions on the
pair of rectangular sides. The used solution representation is different from the former-
ly known one [8]. A series of boundary conditions, applied in problems of 2-D theory of
elasticity, have been considered. Application of the developed method to determine the
stress components distributions in the rectangular area, a side of which is rigidly clam-
ped and to the opposite one the normal forces are applied, has been exemplified in the
paper.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opnepsxano
im. d. C. Ilinctpurauya HAH Yrpainn, JIsBiB 06.03.08
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|. B. MNpokonoswny

OU®EPEHLIIOBAHHA TEH3OPHUX ®YHKLIWA CTAHY TINA
3 YPAXYBAHHAM OBEPTAHHA

Pozeasnymo 3sazanvre nodanHs MeH30PHOT PYHKYLL CMAKY aAHI30MPONHUX mame-
pianie 8 eskai0080MYy MPOCMOPL, KOAU NAPAMEMPU AHIZOMPONIT € IMIHHUMU
men3opamu 0068i1bH020 parney. Ha ocHosél ysazanrbHenb OPMOZOHAABHOZO MA AH-
MUCUMEMPULHOZO MeEeH30PI8 OAA BUWUXT DPAH2I8 3ANUCAHO 8 NPAMOMY, 0e3KOMNO-
HEHMHOMY 8U2AA0T DPIBHAHHA MeH30PHOL 6Yydosu 06epmosnoi PyHKYil 008iAbHO20
paney ma npasuao it Ougepenyirosanus. Li cnisgiOHOUEHHA MOHCHA 3ACMOCO8Y-
eamu 8 3a0auax HeAiHitiHOT MmexaHiKu meep0ozo OefopMmi8HOZ0 Mirad NPO 6NAUS
3AAUWKOBUL HANPYKHCEHD HA 30YPeHHA 0081AbHOL npupodu 6 anizomponuomy Oe-
gopmieHomy Mmini.

OUSODEPEHLMPOBAHUE TEH30PHbIX ®YHKLWWA COCTOSAHUSA TENA C YYETOM BPALLEHUA

Paccmompeno obwee npedcmassenue men3opholl PYHKYUU COCMOAHUL AHUSOMPONHOZ0
mamepuaaa 8 esKAu0080M npocmparcmae, K020a napamempsv. AHUSOMPONUU AEALIOMCS
NepemMeHHbLUU MeH30PAMU NPOU3BOALHOZ0 paHea. Ha ocHosaHuu 0000WeHus opmozo-
HAABHOZO0 U AHMUCUMMEMPUUHOZO MEH30PO8 HA BbLCUUUE PAH2U 3ANUCAHBL 8 NPAMOM,
Oesrxomnonenmuom eude ypasHenHue MeH30PHO20 CMPOeHUs 8Ppawyaemotl GYHKYUU NPOo-
U3804bH0O20 PAH2A U NPABUAO ee OuPPepeHyuposarHus. Imu COOMHOUEHUS MOHCHO NPU-
MeHAMDb 04 36004 CYNePno3uUyUU MeH30PHBLE U 8EKMOPHBLL COCMOAHUL 8 AHUZOMPON -
HHLL OefoPMUPYEMBLL MAMEPUALAL, HEPAZPYULAOULL20 KOHMPOAS HANDAHNCEHU.

DIFFERENTIATION OF TENSOR STATE FUNCTIONS WITH TAKING INTO ACCOUNT ROTATION

The general representation for tensor state function of the anisotropic material is
considered in the Euclidean space when anisotropy parameters are variable tensors with
a rank greater than two. Basing on generalization of orthogonal and antisymmetric
tensors for the ranks greater than two, the constitutive equation and differentiation rule
are written down for an arbitrary rotational tensor function. These relations can be used
in the problems of superposition of tensor and vector state fields in anisotropic solids,
for nondestructive stress control, in particular.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Ilinctpurauya HAH Yrpainn, JIsBiB 31.07.07
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P. M. KywHip, T. A. Consp

HEYCTAJNEHI TEMMNEPATYPHI HAMPYXXEHHA BINA
KPUBOJIHIMHOIO OTBOPY B NMNMACTUHLI 3 TENNOBIAAAYEIO
NPU HAIPIBI NTOTOKOM TEMJIA

Hagedeno anzopumm su3HaueHMHs KEAZICMAMUUHUX MEMNePAMYPHUL HANPYICEHD
Yy 0a2amo3g’a3HUX MAACMUHKAX 3 menaogiddayero, AKi cnpuyureri 30YpeHHAM
menaosozo Nomoky 6ins omeopis. I1i0xi0 rpynmyemscs Ha nepemsopenni Jlanaa-
ca ma modughixosanili Popmyal U020 UUCA08020 OOepHeHHs. Po3e’s3ysanuns Kpa-
wosux 3a0au Oast piBHAHHA [eabmzonvya, 3 AKUX 8U3HAUAEMDBCA 300paxcenHs Jlan-
aaca, npogedeHo 3 BUKOPUCTNAHHAM MeMOOY 2PAHUYHUL THMEZPAAbHUX PIBHAHD.
Inmezpanvui pieHAHHA PO3E°A3aHO Mmemodom mexaniunux xeadpamyp. Hasedeno
pe3yavrmamu Ppo3paxryHKie HeCmayioHAPHUL MeMnePpamypPpHUL NoAai8 i cnpuyuHe-
HUX HUMU HANPYHCEHD Y CMY3L 3 MAAUMU OMBOPAMU PIZHUXL HOPM.

HEYCTAHOBUBLUMECS TEMIMEPATYPHbIE HANPSXEHUA BO3NE
KPUBOJIMHEMHOIO OTBEPCTUA B MIIACTUHKE C TEMJIOOTAAYEN
NMPU HArPEBE NOTOKOM TEMJIA

ITpuseden anzopumm onpedesenHus K8A3UCNAMUYECKUL MEMNEPAMYPHLLL HANPAHCCHUU
8 MHOZOCBAZHBLL MAACTMUHKAX C Menaoomoayeti, 8bl36AHHBLL 803MYUHUEM MENL08020
nomoxa 8osane omsepcmus. IIodxod 6as3upyemcs nHa npeobdpasosanuu Jlanaaca u modu-
Puyuposannoli Popmyase ezo0 uucaenHnHozo obpaweHus. Pewenue xpaesvixr 3adau Oasn
ypasrenus Ieavmeorvya, us komopwvixr onpedersemcs usodpaxcerue Janaaca, nposedeHo
C UCNOABL30BAHUEM MemOOd 2PAHUUHBLL UHMEZPAALHBLY YpasHerul. Vnmezpaavrble
ypasHenus pewaromcs memodom mexaruveckux xeadpamyp. IIpusedenst pe3yavbmamot
pacuemos HeCmayuoHaPHbLE MeMnepamyPHbLL Noell U 8bl3BAHHBLL UMU HANPANCEHUT 8
noaoce ¢ MAALLMU OMBEPCMUSLMU PAZHBLEL HOPM.

UNSTEADY THERMAL STRESSES IN THE VICINITY OF A CURVILINEAR HOLE
IN THE PLATE WITH HEAT EMISSION UNDER HEATING BY HEAT FLOW

An algorithm to determine the quasi-static thermal stresses in multi-connected plates
with heat emission, caused by disturbance of heat flow near a hole, is presented. The
approach is based on the Laplace transform and modified formula of its numerical
conversion. The boundary-value problem for the Helmholtz equation, from which the
Laplace representation is defined, are solved using the boundary integral equation me-
thod. The integral equations are solved by the method of mechanical quadratures. The
results of calculation of nonstationary temperature fields and stresses caused by them in
a strip with small holes of different forms are presented.

Iu-T npuxJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 20.06.07
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YIK 539.3

O. IN. Cywiko

BMJIUB 3CYBHUX 3YCUIb HA HATMPYXXEHUWA CTAH
niBMPOCTOPY 3 TPILLUHOIO

Memodom 2paHuuHux THMeZPaIbHUX PIBHAHbL 00CAI0HCeHO HANPYNHCeHUL cman 8
0KOATl NepneHouKyAapHoi 00 Mmedxci nienpocmopy NAOCKOT MPIUWUHU, HA NOBEPLHAL
Axol 01tomsb 3cysHi 3ycuans. 3adauy 38edenHo 00 0808UMIPHUX 2INEPCUHLYAAPHUL
THMEe2PANBHUXL PIBHAHD, Y ABHOMY 6UAA0T 3ANUCAHO IX PeYyaiapHi a0pa, AKI 8pa-
xosyroms 83aemo0ito mpiwUuHu 3 Mmedcero nienpocmopy. Hagedeno 3anexcnocmi Ko-
eiyienmie THMeHCUBHOCTT HANPYKHCeHb 810 KYMOoeoi KoOpOuHamMu npu PidHux Ha-
BAHMANCEHHAX MPIUWUHU.

BIUAHUE COBUIOBbIX YCUNUA HA HAMPSXXEHHOE COCTOSIHUE
MONYNPOCTPAHCTBA C TPELUMHON

Memodom 2panHuuHbLE UHMEe2PALbHBLL YPasHeHUl uccaedyemcs HanpsdicenHoe coCmos-
HUe 8 OKPecmHOoCMU NePneHOUKYAAPHOU K 2PAHUYE NOAYNPOCMPAHCMBEA NAOCKOL mpe-
WUHDBL, HA NOBEPILHOCMAX KOMOPOoU Oelicmeytom cOsudtcHbvle ycuaus. 3adaua ceedena ¥
08YMEPHBIM 2UNEPCUHLYALPHBLM UHMEZPAADHBLM YPABHEHUSAM, 8 S6HOM ude 3aNUCaAHbL
ux pezysspHule 0pa, yuumslearowue 83aumodeticmeue MpPewutHsl ¢ 2paHuYyell noay-
npocmparcmea. IIpusedenvt 3asucumocmu KOIPPUYUEHMO8 UHMEHCUBHOCTU HANPS-
JHceHUtl om Yaa080% KOOPOUHAMDBL NPU PAZHBLL HAZPYHCEHULL MPEUUHDL.

EFFECT OF SHEARING FORCES ON THE STRESSED STATE
OF A HALF-SPACE WITH A CRACK

The stressed state in the vicinity of a plane crack perpendicular to the half-space boun-
dary is investigated by the method of boundary integral equations. The crack is under
the action of shearing forces. The problem is reduced to the 2D-hypersingular integral
equations. Their regular kernels considering the interaction of a crack with the half-
space boundary are written in explicit form. The stress intensity factors vs. the angular
coordinate are presented for different crack loading.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 13.11.07
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L. V. Nazarenko

DEFORMATION OF ORTHOTROPIC COMPOSITES WITH UNIDIRECTIONAL
ELLIPSOIDAL INCLUSIONS UNDER MATRIX MICRODAMAGES

In the present paper a model of deformation of stochastic composites under
microdamaging is developed for the case of orthotropic composite, when the mic-
rodamages are accumulated in the matrix. The composite is treated as an isotropic
matrix strengthened by three-axial ellipsoidal inclusions with orthotropic
symmetry of elastic properties. It is assumed that the loading process leads to
accumulation of damages in the matrix. Fractured microvolumes are modelled by a
system of randomly distributed quasi-spherical pores. The porosity balance
equation and relations for determining the effective elastic modules for the case of
the composite with orthotropic components are taken as the basic relations. The
fracture criterion is assumed to be given as the limit value of the intensity of
average shear stresses occurring in the undamaged part of the material. Basing on
the analytical and numerical approach the algorithm for determination of
nonlinear deformative properties of such a material is constructed. The
nonlinearity of composite deformations is caused by accumulation of the micro
damages in the matrix. Using the numerical solution the nonlinear stress-strain
diagrams for orthotropic composite for the case of biaxial extension are obtained.

JOE®OPMAL|IT OPTOTPOMHUX KOMMO3UTIB 3 OAHOHAMPAMIIEHUMW ENINCOIOANTbBHUMW
BKMIOYEHHAMM MPU MIKPOMOLUKOKEHHAX MATPULII

Buxaadeno meopito MIKPONOWKOOH(CEHHS MAMEPIAAI8 HA OCHO8L OPMOMPONHOL MAMPUYL
1 00HOHAMPAMACHO OPIEHMOBAHUL BOAOKOH, AKI MAIOMb HOPMY MPUOCHUX eaincoidie.
MixpopylinyearHus mo0earoromscs nopoxicHimu nopamu. Kpumepii pyvunysanns e mix-
pool’emi nputimaemsvea y Popmi I'ybepa—Miseca, Oe epanuys miyrHocmi € unadrxosoro
Pynryiero xoopdunam i3 posnodirom Beuibyara. Hanpyoceno-Oegpopmosaruil cman ma
efexmusHni saacmusocmi mamepiary 8U3HAUAIOMBCA 3 PIBHAHD Meopil npyrcHocmi 0as
Mmamepianié HA OCHO8L OPMOMPONHOL MAMPUYL MA OOHOHANDPAMACHO OPLEHMOBAHUX
MPUOCHUX eaincoidis. 3aMUKAHHS PIBHAHD 0ePOPMYBAHHAL 1T MIKPONOUWLKOOHYBAHOCTMI
301U CHI0EMDBCA HA OCHOB8L Pi8HAHb OanaHcy nopucmocmi. I106y008aHO HeATHIUHT 3anedc-
HOCMI CYMICHUX mpoyecis OefopmysanHHs MAKUX mamepiaris i MIKPONOULKOONCeHH S
mampuyl 810 maxpodegpopmayii.

OE®OPMALIMN OPTOTPOIMHbIX KOMIMO3UTOB C OOHOHAIMNPABJIEHHBIMU
ANNUMNCONOAIIbHbIMU BKIMIOYEHUAMU NPU MUKPONOBPEXOEHNAX MATPULIbI

J3a0HceH0 mMeoputo MuKponospercoaemMocmy memepuanos Ha OCHO8E O0PMOMPONHOU
MAMPUYbL U OOHOHANPABAEHHBLL B0AOKOH 8 (POpMe MPexrocHvlx arauncoudos. Muxpo-
pazpyuwierus modeaupyromes nycmouimu nopamu. Kpumepuil paspyweHrHus 8 Muxpo-
ob6seme npurHumaemcs 8 opme I'ybepa — Museca, 20e npedes npoyHOCMU A8AALMCS CAY-
waunol PymHryued xoopounam c pacnpedesenuem Beilbyana. Hanpsscenno-0egpopmupo-
8aHHOe cocmosHue u aPgexmusHsle C8OUCMBA MAMEPUAIL C MUKPONOBPEHCOCHUAMU 8
KOMNOHEHMAX ONPedeasitomcs U3 CMOXACMULECKUX YPABHEHUL Ynpy2ocmu 04 mamepu-
(108 HA OCHOBe OPMOMPONHOY MAMPUYDLL U OOHOHANPABACHHBLL MPELOCHBLL INAUNCOUI0S.
3amvikarue ypasreHull 0epoOPMUPOBAHUSL U NOBPeHOALMOCTNU OCYULCTNBALEMC HA OCHO-
8aHUU YPasHeHUus banarca nopucmocmu. Ilocmpoersl HeauHelHble 3a8UCUMOCTNU COBMECT -
HbLX mpoyeccos O0epoPMUPOBAHUL MAKUX MAMEPUAL08 U TNOBPeHCOeHUSL MAMPUYDLL OM
Mmaxpodeopmayuil.

Timoshenko Inst. of Mechanics Received
of NAS of Ukraine, Kiev 15.11.07
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YIK 539.3
B. B. lNopoxoBcbkuii

NMNOCKA 3AOAYA B3AEMOJII MPYXXHOI NO300BXHbOI XBUI
3 UniHAPU4YHOKO OBOJTIOHKOKD 3 OCbOBUM PO3PI3SOM

3anpononosaro memodury 00CAIOHCeHHA HANPYHCEHO20 CMAHY MOHKOCTMIHHOL KPY-
20807 YUATHOPUUHOT 000AO0HKU 3 PO3PI3oM Y3008H MBIPHOL 1 AKA 3HAXOOUMBCS Y
npysxcHomy npocmopi. Ha oboronxy Hadizae no30osxcHs npyrcua xreuas. Memodu-
K@ I'PYHMYEMBCA HA BUKOPUCTMAHHT PO3KAady Peses 3a NapyiaibHUMU TEULLMU.
Ompumano gopmyau 04 U3HAUEHHS CMPUOKIE Nepemiuerd { KYyma nosopomy Ha
bepezax Po3pidy 000A0HKU, PAOIAABHOT KOMNOHEHMU 8eKMOPA NePpemiuyenHs 1 HOP-
MAALHOZ0 3YCUALSL 8 YUNMHOPUUHIU 000AOHUL Ma HANDPYHCeHHS | nepemiujeHHs 8
NPYHCHOMY cepPedosuui.

NNOCKAA 3AOAYA BI}AI/IMO.EI,EVICT‘BVIH YNPYrov NPOAONbHOM BOMHbI
C LWNNHOPUYECKOU OBONIOYKOU C OCEBbIM PASPE30OM

IIpedaoscena memodura uccaedo8aHUSL HANPAHCEHHOZO COCTNOAHUSL TOHKOCTMEHHOU KPY-
2080U YUAUHOPULECKOU 000A0UKU C pa3pe3om 800ab 00pasytoweti, Harodawelcs 8 Yynpy-
eom mpocmpancmee. Ha oGosouxy wnabezaem npodoavHas ynpyeas eoaxa. Memoduxa
6a3upyemcs H@ UCNOABI0BAHUU Pa3nodcerus Pasesa no napyuasvHuim soanam. Iloayue-
HOL PoPMYAbL 045t OnpedeneHusi CKAUKO8 CMeWEHUSL U Yaad NosoPoma Ha bepezax paspe-
3a 00040uKU, PAOUGABHOU KOMNOHEHMDBL 8EKMOPA CMEUWEHUS U HOPMAALHOZO YCUAUS 8
Yuauropureckoli 06040uKe, HANPAACEHUS U CMeU,eHUSL 8 YNPY2ol cpede.

PLANE PROBLEM OF INTERACTION BETWEEN ELASTIC LONGITUDINAL
WAVE AND CYLINDRICAL SHELL WITH AXIAL CUT

A procedure is proposed to investigate the stress state of a thin-walled circular
cylindrical shell with a cut along the generator in an elastic space. The longitudinal
elastic wave is incident on the shell. The procedure is based on utilization the Rayleigh
expansion by the sub-waves. The formulas are obtained to determine the displacement
jumps and angle of rotation on the shell cut edges, a radial component of displacement
vector and mormal effort in the cylindrical shell, the stresses and strains in elastic
medium.

Iu-T npuxi. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Ilinctpurauya HAH VYrpainn, JIsBiB 23.11.06
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YIK 539.3

B. I. Octpuk

BOABJTIOBAHHA HANIBEE3MEXHOIO LUTAMIIA B MPYXXHY CMYTY
3A HAABHOCTI TEPTA | 34YENJIEHHA

Pozeasnymo 3adauy mpo KOHMAKMHY 83aEMO0i0 HANIBOe3MeHCH020 wmamna 3
NPAMONTHITHOMO OCHOBON § NPYHCHOL CMY2U, 00HA 2PAHD AKOL HCOPCMKO 3AKPINLEHA.
Bpaxosano cuau mepms 8 obaacmi KOHMaKmy, Akt npugodims 00 pPo30ineHHs
OCMAHHBOL HA 30HU NMPOKOB3YBAHHSA I 3UenNeHH. 3 BUKOPUCTMAHHAM NPOoUedyp Mme-
mody Binepa — ['onga cucmema iHmezparvHUX pisHaHb 3a0aui 38edeHa 00 HeCcKiH-
UeHHOL cucmemu anzedpuvHux pieHans. Hagedeno pesyavmamu obuucAeHdb HANPY-
JHeHd 1 nepemiujend AKX Ha meHct, MaK 1 Y HYMPIUWHIL MOUKAX NPYHCHOT CMY2U.

BOABJIMBAHUE MOJTYOrPAHUMYEHHOIO LUTAMIIA B YNPYTYIO NOJIOCY
NPU HANNYUN TPEHUA U CLUENNEHUA

Paccmompena 3adaua o KoHmMaxmHuom 83aumo0etiicmsuu noAYyozpaHULeHH020 WmMamna ¢
NPAMOAUHEUHBLM OCHOBAHUEM U YNPY20U MOAOCHL, 00HA 2PAHbL KOMOPOU Jiecmkro 3a-
Kpenaena. Yumenvl Cuibl mpeHus 8 004acmu KoHmaxma, Komopsvie npugodam x pasde-
AeHU0 nocaedHell Ha 30HbL NPOCKAAB3bIBAHUSL U cyenaenus. C ucnoav3osanuem npoye-
0yp memoda Bunepa — Xonga cucmema urmezparvHuvlxr ypasrenull 3adauu ceedena K
GecroHeuHoU cucmeme arzebpauneckux ypasrenull. IIpusedensv. pe3yavmamol gbluucie-
HUU HANPAKCeHUT U MmepemeweHUll Kax HA 2PAHUYe, MAK U 60 BHYMPEHHUX MOUKAX
YNPY20U NOAOCHL.

IMPRESSION OF SEMI-INFINITE STAMP IN ELASTIC STRIP
WITH REGARD FOR FRICTION AND ADHESION

The problem on contact interaction between a half-limited stamp with rectilinear basis
and elastic strip with fasten verge is studied. Friction forces are taken into account in
the contact domain. The contact domain is divided into an adhesion and slipping zone.
With use of Wiener — Hopf method a system of integral equations is reduced to an in-
finite system of algebraic equations. The results of calculations of stresses and strains
on the boundary and within an elastic strip are presented.

Iu-1 npuxa. disukn HAH Ykpainn, Cymu Opnepoxano
02.11.07
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P. M. MapTuHsik, B. C. Cno6oasH, B. M. 3eneHsk

TUCK NMPYXXHOTIO NMIBMNPOCTOPY HA XKOPCTKY
OCHOBY 3 NPAMOKYTHOIO BUIMKOIO 3A HAABHOCTI
MDK HUMU PIAMHHOIO MICTKA

3anpononosaro Mmodesb KOHMAKMY NPYHCHOZO0 NIBNPOCMOPY 3 HCOPCMKOO OCHO-
8010, W0 MAE MIAKY NOBEPTHE8Y BUIMKY NMPAMOKYMHOL PopmuU, Koau 8 cepedHitl
YACMUHT MIHCNOBEPLHEB020 NPOCEIMY MICMUMDBCA PLOUHHUU MICMOK, A HA KPAAL —
2a3, w0 nepedysae mid cmarum muckom. Beaxcaemoves, wo piduna Hecmucausa i
nogHIicMI0 3Mmouye nogepxrri mia. Ilogepruesull Hamsaez piOUHU 3YM0O8A10€ nepenad
muckie Yy Hill 1 6 2a3l, axul susHauaemsvca gopmyaoro Janaaca. Chopmyavosara
HQ Uil OCHOBL NAOCKA KOHMAKMHA 3a0aua 0As MPYHCHO20 NIBNPOCMOPY € ICMOMHO
HeATHITHOM0, OCKIABKU MUcK PIOUHU ma 008X CUHA KANIAAPA, WO HieYyPYyroms Y KOH-
MAKMHO-KPALOBUX YMm08aX, 3a30are2i0b HesldoMi 1 3anencamdsb 810 308HIULHBO20 HA-
sanmadicenns. 3adauy 3eedeno 00 cucmemu MPbLOX PIBHAHL — CUHLYALPHO0 THMe2-
PAaAbHOZO 8IOHOCHO PYHKULL ucomu 3a30py ma 080X MPAHCYyeHOeHMHUX 8i0HOCHO
0oBJCUHU KANIAAPA T BUCOMU MEHICKA, MaA 3ANPONOHOBAHO AHAAIMUYHO-YUCAO8Y
npoyedypy ix pose’sasysanns. Ha epaghirax mpoirtocmposano 3arexcnocmi 008x4cU-
HU Kaniasapa ma nepenady muckie y Plouri i 2a3i 810 308HIULHBO20 HABAHMANCEH-
Hs, 00’ emy piduru ma it nogeprHesozo Hamaszy.

OABJIEHUE YNPYTOro nojiynPOCTPAHCTBA HA XXKECTKOE OCHOBAHUE
C NPAMOYrofilbHOU BBIEMKOU NMPU HANMUYUU MEXOQY HUMU XXKWOKOCTHOINO MOCTUKA

ITpedaoscena moleasb KOHMAKMA YNPY2020 NOAYNPOCMPAHCMBA C HCECMKUM OCHOBAHU-
em, umerouem NOBePLHOCTHYI 8bleMKY NPAMOY20AbHOU Popmbl, Ko20a 8 cpedHell uac-
MU MEHNOBEPLHOCTMHOZO 3a30Pa co0epHcUMC HUOKOCMHBLU KANUALAD, A HA KPAAL —
2a3, Haxodawuticsa nod nocmoanuvim 0asaenuem. Cuumaemes, 4mo HUOKOCMb HecHU-
MAeMAL U MOAHOCMDBIO cmawusaem mnoseprrHocmu mea. IlogeprHocmmuoe HamsdicenHue
awcudxocmu obycaosausaem nepenad OasrenHuss 8 Hel U 2a3e, KOMOPbHLU onpedeasemcs
gopmyaoil Janaaca. CHopmysuposannas Ha IMOM OCHOBAHUU MAOCKASL KOHMAKMHAL
3a0aua O4s Ynpyz020 NMOAYNPOCMPAHCMBA CYUECMEEHHO HeauHelHas, mak kax Oasae-
HUue Hudkocmu U OAUHA KANUALAPA, KOMOPble Puzypupyrom 8 KOHmMaKmHmo-2paHULHbLL
YCAOBUAL, 3aPAHEe HeU3BECTMHBL U 3A8UCAM OM NPUAOKHCEHHOU Ha2PpYy3Ku. 3adaua ceedena
K peuwenHuto mpex YypasHeHutl — CUHZYAAPHOZ0 UHMESPALLHO20 OMHOCUMEAbHO HYHKYUUU
8bLCOMBL 3a30PA U 08YX MPAHCYCHOCHTMHBLLY OMHOCUMEABHO OAURDL KANUALAPA U 8bLCO-
mul menucka. IIpedaoscena anarumuuecku-uucaernas npoyedypa ux pewenus. Ha
2pauraxr NPouUsLIOCMPUPOBAHDBL 3A8UCUMOCTNU OAUHBL KANUALAPA U nepenada JasareHus
8 Jcudxocmu U ea3e om eHewHel HA2PY3KU, 00Bema HUOKOCMU U ee NO08ePLHOCMHOZ0
HAMANCEHUSL.

PRESSURE OF ELASTIC HALF-SPACE ON A RIGID BASE
HAVING A RECTANGULAR GAP WITH LIQUID BRIDGE BETWEEN THEM

A model of contact between an elastic half-space and a rigid base having a rectangular
gap is proposed. The gap contains incompressible liquid and gas. The liquid forms the
capillary bridge between the opposite surfaces, occupying the middle part of the gap.
The rest volume of the gap is filled with gas at constant pressure. The liquid wets sur-
faces of bodies completely. The pressure jump appearing at the liquid-gas interface due
to the surface tension is governed by the Laplace formula. The corresponding plane con-
tact problem for elastic half-space is essentially monlinear since the pressure of liquid
and length of the liquid part of the gap are unknown a priori and depend on external
load. The solution of the problem is given through the function of height of the gap,
and for its determination a singular integral equation solved analytically is obtained. A
set of two transcendent equations is derived for determination of the gap length and
meniscus height. The analytical-numerical procedure of solving these equations is deve-
loped. The dependence of gap length and pressure jump at the liquid-gas interface on
load, volume and surface tension of liquid is analyzed.

Iu-T npuki. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 21.11.07
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3AJIULLKOBUW HAMPY)XXEHO-OE®OPMOBAHWA CTAH CTANIEBOIO JUCKA
NPU IMNYJIbCHOMY TEMOBOMY OMNMPOMIHEHHI

YV pamxax Ounamiunoi nocmano8Ku 38’A3aH0% 3a0aul MmepmOoMexraHiKU 00CAloHcYy-
EMbCA 3AAUUWKOBUL HANPYHceHO-Oepopmosanuti cman Oucka, wo suruKae npu 0il
NA3ePHO20 IMNYABCY aOO0 eneKmPpPoHHO20 nYyuka. Po36’13Yysanns ocecumempuurol 3a-
0aui nPoeo0UMBCS YUCCABHO 3 BUKOPUCTNAHHAM MEePMOOUHAMIYHO Y3200H4CeHOT Meo-
Pl HenpYHCHOT No8edTHKU mamepianry i3 3aCmMOCY8AHHAM CKIHUEHHO-eseMeHMHOT
MemoOUKYU Ma 8PAXYBAHHAM 3ALEHCHOCTNE PIZUKO-MEeXAHIYHUX saacmusocmell ma-
mepiany 810 memnepamypu. Busuaemucs peaxyis mamepiaiy HA NPOUECU MeENAO-
8020 ONPOMIHEHHA 1 NOOAABULOZO NOCTNYNOB020 OXOL0OHNCEHHS, PO32AA0AEMDBCA MOHC-
Augicmds Popmysanns npoginie nogeprHi 3a 00NOMO2010 AUULE MENA080T 06POOKU.

OCTATOYHOE HAMPAXEHHO-AE®OPMUPOBAHHOE COCTOAHUE CTAJIbHOIO
OUCKA NP UMNYJNIbCHOM TEN/MOBOM OBJTYYEHUU

B pamxax ounamuueckoll nNOCMAHOBKU C8A3AHHOU 3a0AUU MePMOMELAHUKY uccredyem-
cs ocmamounoe HanpsxcenHo-Oepopmupyemoe cocmosnue Oucka, 803HUKaOUee MO0
go3delicmeuem Aa3ePHOZ0 UMNYABCA UAU INEKMPOHHO20 nyuka. Pewenue ocecummem-
puuHoll 3a0ayu NPosoOUMCS UUCAEHHO C UCTOABI0BAHUEM MEPMOOUHAMULECKU CO2AACO-
8AHHOI MEoPUU HeYNnPYz020 NogedeHUs MAMEPUALL C NPUBLEUEHUEM KOHEUHO-INeMeHML-
HOU MemoOUKU U YUuemom 3a8UCUMOCTNU HUIUKO-METAHULECKUL C8OUCME Mamepuara
om memnepamypst. V3yuaemcs peakyus mMamepucid Ha NPOYECCb. Menaosozo 06ayUe-
HUSL U MOCAedYrouLez0 NOCMenenHHozo oxaaxclenus, PACCMAMPUBAEMCS B803MOHCHOCTND
gopmuposarus npogpuieti NOBEPLHOCMU C NOMOULBHIO MOABKO MeNna080l 06paAdbomKuU.

RESIDUAL STRESS-STRAIN STATE OF STEEL DISK UNDER
THERMAL PULSE IRRADIATION

The residual stress-strain state caused by the laser pulse or electron beam is investigated
within the framework of dynamic statement of the coupled thermomechanics problem.
The solution of axisymmetric problem is carried out numerically with using the ther-
modynamically consistent theory for inelastic behavior of the material involving finite
element method and taking into account thermal dependencies of physical and mecha-
nical properties of the material. Response of the material to thermal irradiation and
further gradual cooling processes is studied, and the possibility of forming the surface
profiles by applying thermal processing only is considered.

' Ir-1 mexanixyu im. C. II. Tumormeska
HAH VYxpaiun, Kuis,

? Mukosnais. JepsK. YH-T Opnepoxano
im. B. O. CyxomumHcbkoro, Mukosais 26.11.07
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PIBHAHHA TEPMOMEXAHIKA OE®OPMIBHOIO TBEPAOIO THIA
3 YPAXYBAHHAM HEOBOPOTHOCTI NIOKAINNIbHOIO 3MILLEHHA MACH

3 BUKOPUCNAHHAM OCHOBHUX NPUHYUNIE MePMOOUHAMIKU HePIBHOBANCHUL NPOoye-
Ci8 1 MeXaHIKU CYUIbHO20 cepedosua OmpumMaHo NOBHY cucmemy pPIiBHAHL Oas
ONUCY B83AEMO38’AZAHUL MePMOMeXAHIUHUX Npoyecis Yy OeopmisHoMmYy meepodomy
ming 3 YparysaHnam HeobopomHocmi npoyecy A0KAbHO20 3MiueHHs macu. IIpo-

cmoposul Irpadienm Vu;r 38e0eH0T BeAUUUHU eHePeMmUUHOT MIPU BNAUBY 3Mi-
WeHHS MACU HA BHYMPIWHIO eHepzito Mo0aHO CYMO0 000POMHOL i HeoOOPOMHOL
cxaadosux. Ile 003604UN0 OASL BUSHAUCHHS 6eKMOPA T, 3MIWEHHI MACU OMPUMA-
mu tHmezpasbHe CNigeIOHOWEHHA MUNY 320PMKU 3 eKCNOHEHYIUHUM A0POM PeaaK-
cayii. ITpu yvomy 6eKmop T, BUSHAUAEMDBCS ICTMOPIEIO He AuUULe Vu;r , a U rpadi-
enwma memnepamypu VT . Kaouosi pisnanus no6y0osanoi modeai 3anucaHo 8 iAi-
Heapu3os8arHoMy HabAUNCEHHT Ma cHoPMYAbOBAHO 8I0N08IOHT KPATI08T YMOBU.

YPABHEHUA TEPMOMEXAHUKU JE®OPMUPYEMOI'O TBEPAOIO TENA
C YYETOM HEOBEPATUMOCTW NNOKAJIbHOIO CMELLEHUA MACCBbI

C ucnoav3osanuem nodxrodo8 mepmooUHAMUKY HePABHOBECHBLL NPOYELCCO8 U MeXAHUKU
CNAOWHOT cPedbl NOAYUeHA NOAHASL CUCTMEMA YPASHEHUL, ONUCHIBAIOWASL 83AUMOCEA3AH -
Hble mepmomexraHuyecKue npoyeccs. 8 depopmupyemom meepoom mese ¢ Yyuemom Heob-
pamumocmu npoyecca A0KAABHOZO CMeuweHus maccwvl. IIpocmparncmeennsiii epaduenm

Vi npusedennoll eauuunv. sHepeemuueckoll Mepb. GAUSHUL CMEUWEHUSL MACCHL HA
BHYMPEHHION IHEPUID CUCTNEeMbL 3ANUCAH 8 8Ude CYMMbL 06PAMUMOZ0 U HEOOPAMUMOZO
crazaemvix. Beaedemeue amoeo 0as onpedesenus 6eKmopa T, CMEULCHUSL MACCHL NOAY-
YeHO UHMeZPaLbHOe COOMHOUeHUE MUNA CBEPMKU C IKCNOHEHYUANbHBLU A0POM Perak-
cayuu. IIpu amom eexmop W, onpedeasemcs ucmopuetl ve moavko VWr , HO u zpadu-
euma memnepamypst VT . Katouesvie ypasHenus nocmpoentoll modeau 3anuUcCaHbl 8 AU-

HeAPUBUPOBAHHOM NPUOAUNEHUU U CHOPMYAUPOBAHBL CcOOMEemcmayowue Kpaesvle
YyCao8us.

EQUATIONS OF THERMOMECHANICS OF DEFORMABLE BODIES
TAKING INTO ACCOUNT IRREVERSIBILITY OF LOCAL MASS DISPLACEMENT

Using the basic principles of thermodynamics of nonequilibrium processes and continu-
um mechanics a complete set of equations for description of coupled thermo-mechanical
processes in a deformable body taking into account irreversibility of the process of local
. . . . ’
mass displacement is obtained. A space gradient Vi of the reduced energy measure of
the effect of mass displacement on internal energy is presented as a sum of the rever-
sible and irreversible components. It allows one to obtain an integral relation of convolu-
tion with the exponential kernel of relaxation to determine a mass displacement vector

w,, . In this case a vector m,, is defined not only by the history of Vu;T , but also by the

temperature gradient VT history. The key equations of the model are written in a line-
arized approximation and the corresponding boundary conditions are formulated.

ITenTp mMaT. MOZEIOBAaHHA
In-Ty nmpuki. npobsaemM MexaHIKM i MaTeMaTUKN OgeprxaHo
im. d. C. Ilinctpurauya HAH Yxpainn, JIsBiB 03.05.07
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MATEMATUYHE MOOEJMIOBAHHA NMPOLIECIB
TENNONPOBIAHOCTI Y BUNAKOBO HEOAHOPIAHUX TINIAX 3
BUKOPUCTAHHAM OIArPAM ®EMHMAHA

Po6oma npucesuena mamemamuunomy Mo0eA08aHHIO NPOYeCi8 MenionposioHocms
8 OazamogasHuxr misax eunadxoso HeodHOPIOHOT cmpykmypu. Hecmayionapny
Kpatiosy 3adauy MmMenaonposioHocmi CPHOPMYALOBAHO 3 BUKOPUCTAHHAM 3AKOHY
Dyp’e 0aa yinoeo mina. Jasa 0ocaidxncenHsa ycepeOHeHUX memnepamyprHuxr mMoais
3acmocosano mexuiky Oiazpam Detinmana. Ompumano pisuanus Jaticona ma He-
A0KAABHE DPIBHAHHAL MenaonposioHocmi 0as ycepeOHeH0zo 3a ancambaem KOHEPIeY-
payit a3 memnepamypHozo noas 8 6azamoPasHuxr eunadkoso HeoOHOPIOHUX Mi-
aax.

MATEMATUYECKOE MOJEJIMPOBAHME MPOLIECCOB TEMNOMNPOBOAHOCTU
B CNNYYAUHO HEOOHOPOOHbIX TEJNTAX C UICMNOJIb3OBAHUEM ANATPAMM ®EMHMAHA

Paboma moceswena mamemamuneckomy mMo0eaUPOBAHUI0 NPOUECCO8 MeNnL0nPO8OOHOC-
mu 8 MHOZOPAZHBLL Meaaxr CAYUAUHO HeodHOPOoOHOU cmpyxmypsl. HecmayuonapHnas
3adaua menaonposodHocmu copmyaruposara no 3axony dypve das yenozo meaa. Jas
uccaed08aHUs YCPeOHEeHHbLL MeMNnepamypHulr notell npumerena mexnuxa Ouazpamm
Detinmana. Honyueno ypasrnenue Jaticona u Hea0KaAbHOE YPA8HEHUE MENLONPOBOOHOC-
mu 0as ycpedHeHH020 NO aHcambAl0 KoHPuypayut a3 noas memnepamypsvl 8 MHO2O0-
Pasuvlr caynalino HeoOHOPOOHBLE MeAdX.

MATHEMATICAL MODELING OF HEAT CONDUCTION PROCESSES IN RANDOMLY
NONHOMOGENEOUS BODIES USING FEYNMAN DIAGRAMS

The work is devoted to mathematical modeling of heat conduction processes in multi-
phase bodies with randomly nonhomogeneous structure. A nonstationary initial-bounda-
ry-value problem is formulated on the basis of the Fourier law. The technique of Feyn-
man diagrams is applied for investigating the averaged temperature fields. The Dyson
equation is obtained as well as a monlocal heat conduction equation for a temperature
field averaged over the ensemble of phase configurations in multiphase randomly non-
homogenous bodies.

! IlenTp MaT. MOZIEIIOBAaHHA
Tu-Ty mpuks. npobisieM MeXaHIKM 1 MaTeMaTUKN
im. 1. C. Iligctpurava HAH Ykpainn, JIeBiB,

2 [H-T MeXaHIKM CepeIOBUINA 1 IPUKJL. iH(POPMaTUKN Opnepoxano
yH-Ty Rasumipa Besmroro B Buarormi, Buaromi, IToseina 13.06.07
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T. 1. KypHnupskuii', O. P. MaukeBuy'?

TEMMEPATYPHE MNOJIE LUAPY 3 BOJIOKHUCTOIO
KOMMO3UTHOIO MATEPIANY 3A YMOB Jli 30BHILHbOIO
TENNOBOIO BUNPOMIHIOBAHHSA

Ha midcmasi supasy O0as tHOUKAMPUCU POICIAHHA OKPeMO20 80A0KHA OMPUMAHO
CNiBBIOHOWEHHSA, W0 MOOeNt00OMb PAdIAYIUNT BAACTNIUBOCTNE BOLOKHUCTRIUX KOMNO-
3umig. Po3paxosano memnepamypHull cman wapy 3 maxozo mamepianry 3a Ymos
017 mennogozo BUNPOMIHIOBAHHS. [[0CAi0xHCeHO 3aaexncHocmi po3nodinis memnepa-
mypu 610 00’ EMHOT UACMKU B0AOKOH Y KOMNO3UMI, TCHBOL 8100UBAABHOL 30aMHOCMT
ma po3mipy.

TEMIMEPATYPHOE MNOJIE CNOA U3 BOJIOKHUCTOIO KOMIMO3UTHOIO MATEPUAIIA
NP BO3OENCTBUM BHELUHEIO TEMNNOBOIO U3JTYYEHUA

Hcxods u3 coomuouwenHus 04 uHOUKAMPUCHL PACCEAHUSL 0MOABHOZO 80A0KHA, NOAYUe-
HbL COOMHOWeHUS, MmOodeaupyrouue paduayuoHHble C80UCMEA B0AOKHUCTBLL KOMNOIU-
mos. Paccuumano memnepamyproe cocmosHue cA0s8 U3 MAK020 mamepuara npu Oet-
CMeuU Ha Hez0 8HeuLrHezo Mmenaogozo udayuenus. VMccaedosana 3agucumocms pacnpede-
AeHUll memnepamypsbl. OmM 00BeMHOU KOHUEHMPAYUU B0A0KOH 8 KOMNo3ume, ux ompa-
JjcamenvHolU cnocobHocmu U pasmepa.

TEMPERATURE FIELD IN A FIBROUS COMPOSITE LAYER SUBJECTED
TO THERMAL RADIATION

An expression for a phase function of separate fiber is used for modeling the radiative
properties of fibrous composites. Temperature field in a fibrous composite layer subjec-
ted to thermal radiation is calculated. The effect of fibers volume fraction, their reflec-
tance and size on the temperature distributions in the fibrous composite layer is inves-
tigated.

'u-r MIPUKJL. MPoOJIeM MEeXaHUKY i MaTeMaTUKN OrpumaHo
im. . C. IHigcrpuraua HAH Ykpainn, JIbBisB, 26.03.07

2 . .
ITonitexnika Onosabcbka, Omnoge, Ilosbina
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LONGITUDINAL WAVES PROPAGATION IN PLATES IN THE PRESENCE
OF TRANSVERSAL MAGNETIC FIELD

The problem on longitudinal wave propagation in a plate in the presence of a
constant transversal magnetic field is studies. The asymptotic behavior of
tangential displacement of the points of the plate median surface is found. It is
established that the wave of a given initial shape finally turns into a quasi-
harmonic one.

NOLWWUPEHHA NMNO300BXHIX XBUJ1b Y NINACTUHAX NMPU HAABHOCTI
NONEPEYHOIO MArHITHOIO nonsd

Locaidxncyemuves 3a0aua npo NOWUPEHHS NO3008HCHBOT X8UAL 8 NAACTMUHL NPU HASLBHOC-
mi NOCmMItiHo20 NONePeuHo20 MAHIMHO2Z0 NOASL. 3HAUOEHO ACUMNMOMUUHY NOBLOTHKY
MAH2EHYIAALHO0 NePeMiWeHHS MOUoK Cepe0UHHOT NAOWUHU naacuUuHKU. Bemawnosne-
HO, WO X8UAS 13 3a0aHOI0 NOUAMK08010 HOPMOI0 8 KIHYeBOMY PAXYHKY Mepemseoproemsb-
csl 8 K8a312aAPMOHIUHY LEUAIO.

PACMPOCTPAHEHUE NMPOAOJIbHbIX BOJTH B MIACTUHAX NPU HANTNU4YUU
MOMNEPEYHOIO MArHUTHOI'O NonsA

Hccaedyemes 3adaua o pacnpocmparenus NPo0OLLHOU BOAHBL 8 MAACTNUHE NPU HAAUYUU
NOCMOAHHO20 NONeperHozo MmazHumHuozo noas. Hailldeno acumnmomuueckoe mnogedenue
MAH2EHYUAABHOZO0 NepemeweHUsl mouex CPeOuUHHOU NAOCKOCTIU MAACTMUHKU. Yemanos-
NEHO, UMO B0AHA C 300AHHOU HAUAABHOU POPMOL 8 KOHEUHOM Cueme Npespaw,aemcs 6
K8A3U2APMOHUUECKYTIO BOAHY.

Yerevan State Univ., Yerevan, Armenia Received
02.05.07
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YUCNOBE PO3B’SA3AHHS OQHOBUMIPHOI 3ALAYI ®INIbTPALIAHOI
KOHCONIAALIi 3ACONIEHMX I'PYHTIB B HEI3OTEPMIYHOMY PEXWMI

ITo6ydosarno mamemamuuny modeav 3adaui Birempayitinol Koucoaidayii 3aco.e-
HUX I'PYHMIB 8 HeI30MEePMIYHOMY Perumi NPu YpPaxrysarHHi HAL8HOCMI coaeld Y
pi0xit 1 meepdiu ¢paszax. Yucnrosuii po3s’sa30x 8i0M08i10H0T 00HOSUMIPHOL KPAL08OT
3adayl 3naideno memoOoMm CKiHueHHUX PidHuyb. Ak npukaad docaidiceno 3adawy
Pirempayitinot Koncoai0ayii Macusy sAUHUCMO20 I'PYHMY 00MeHceH0l MOoBUWUHU.
Hagedeno pe3yavbmamu 4uUCA08UX eKCnePUMeHmi8 1 1xX aHal3.

YUCINEHHOE PELWEHUE OOHOMEPHOW 3A0AYN ®UNbTPALMOHHOW KOHCONUAOALIUK
3ACOJIEHHbIX NO4YB B HEM3OTEPMUYECKOM PEXUME

ITocmpoena mamemamuueckas modeav 3a0auu GUALBMPAYUOHHOU KOHCOAUOAYUU 3ACO-
NEHHBLE NOUE 8 HeU30OMePMULeCKOM Pedcume NPU HAAUYUU coneth 8 HuOkolu u maeepiol
asax. Hucaennoe pewerue coomgemcmsayroweti o0HoMmePpHOU Kpaesol 3adauu Hati0enHo
Mmemodom KoHeunwvlx pasnocmell. B xauecmee npumepa uccaedosara 3adaua Puavmpa-
YUOHHOU KOHCOAUOAUUU MACCUBA 2AUHUCTIOU NOUBLL 02PAHUUEHHOU MOAWUHbBL. [Ipuse-
Oenbl Pe3yabmamol YUCA08LLL IKCNEPUMEHMO8 U UX AHAAUS.

NUMERICAL SOLUTION OF SALINE SOILS ONE-DIMENSIONAL FILTRATION CONSOLIDATION
PROBLEM UNDER NONISOTHERMAL CONDITIONS

A mathematical model of the saline soil layer filtration consolidation problem taking
into account the salt dissolution and crystallization under the nonisothermal conditions
has been formulated. The numerical solution of the corresponding one-dimensional
boundary-value problem has been found by the finite difference method. As an exam-
ple, the clayey soil layer infinite width filtration consolidation problem has been inves-
tigated. Numerical experiments and their analysis have been carried out.

Harm,. yu-1T BogHOro rocr-sa OpnepsraHo
Ta MIPUPOJOKOPUCTyBaHHA, PiBHe 25.11.06
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