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Pedepar/aHoTanis:

1. Inceprauiina po60Ta IPUCBIYeHA JOCTIIKEHHIO HAIIPYy>KeHO-1e(OPMOBAHOTO CTaHy OiMaTepiaibHUX Tif i3 JBOX
IiBIIPOCTOPIB 3 MJIOCKMMU TPillMHaMU /TIPY’KHUMU TOHKMMU BKJIIOYEHHSIMU 3 HEKJIACUYHMMU KPallOBUMU YMOBaMHU
KOHTaKTy Ha inTepderici. MeTow nuceprauiiHoOi po60TH € po3pOo0JIeHHSI MAaTEMAaTUYHUX MOZEJIeN TPUBUMIPHUX
I10J1iB IIepeMillleHb i HalPy>KeHb Y NPY)KHUX KyCKOBO-OJHOPIZHUX Tilax 6iMaTepiasibHOI CTPYKTypH 3 LOBiILHO
PO3TallOBaHUMH IIJIOCKUMU TPilIMHAMU / TOHKOCTIHHMMMU NPYKHUMU NIOAATIMBMMH BKIIOYEHHSIMU 11032
iHTepeliCHOIO IOBEPXHEI0 PO3MEKYBaHHS MaTepiasliB Iif i€l CTAaTUYHUX HaBaHTaKeHb. 3alIpONIOHOBAHI
rPaHUYHO-IHTErpasbHi MOZEJi ependadaloTh iHTerpasbHi OAAHHS IEPEMIleHb i HANIPY>XXEHb Y KOXKHIN
KOMITOHEHTI Tijia y BUIJIsi neBHOI KoM6iHanii Hbl0TOHIBCHKUX MOTEHLiaIiB 3 iIHTErpyBaHHSM I10 IBOBUMIPHUX
0071aCTsIX TPillMH /BKJIIOYEeHb Ta iHTepdelicHill noBepxHi. HeBizoMi rycTHHY NOTEHIialiB XapaKTepU3yloTh
PO3KPUTTS /3CyB IOBEPXOHD e(EKTIB i HEBILOMI CTaTHUYHI NlepeMillleHHs MK(asHoi MOBEpPXHi 6imaTepiay.
ToToXHIM 32[10BOJIEHHSM KPallOBUX YMOB HEi/leaJlbHOTrO KOHTAKTY Ha iHTep(elCHiil MOBEPXHi MicJisg 3aCTOCYBaHHS

IBOBMMIPHOTO iHTErpajJibHOTrO niepeTBopeHHs Pyp’e 32 IPOCTOPOBUMU 3MiHHMMH, B OII€PATOPHiN PopMi OTpUMaHO



($hopMyIM B3a€EMO3B'SI3KY MK nlepemileHHsIMU iHTepdeiicHOi ToBepxHi 3 QYHKLISIMUA PO3KPUTTSI IOBEPXOHb
nedexTiB. [3 BUKOpMCTaHHSIM LIMX CIiBBiIHOIIEHD Ta 3aJJ0OBOJIEHHSIM KPallOBUX YMOB 3a/IaHHS HAaBaHTaKE€Hb Ha
NOBEPXHSIX NedeKTiB 3amauy AJs 6iMarepiasny 3 TpilliuHaMU /BKIIOYEHHSIMU 3B€IEHO O CUCTEM ABOBUMipHUX ['IP
[IepHIoro /Apyroro pomy, sIKi MicTsTh juiie (QyHKIii CTaTUYHOrO PO3KPUTTS IOBEPXOHD AedeKTiB. B orpumanux 1P
YMOBU HEKJIACMYHOTO KOHTAKTY ITiBIIPOCTOPIB BPaxOBaHO BHO Moau@ikoBaHuMu GyHKUissMuU ['pina, ski
XapakTepuayoTb GeHOMeH B3aemoii nedekTis 3 iHTepdericHo noBepxHelo bimarepiany. Po3pobyieHo
BHCOKOe(EKTUBHi 30DKHI aHAJIITUYHO-YNCJIOBI METOIU PO3B’s13yBaHHS oTpuMaHux ['1P 3 rinepcuHrynsipaumu
SIIPOM, SIKi 'PYHTYIOTbCSI HA BPaxyBaHHI IPUPOAHOI IOBEiHKY PO3B'SI3KiB B OKOJIi KOHTYPY 006J1acTi fedexTy,
peryngpusauii ['1P BinoMuMy aHamiTUMHUMU iHTErpajaMy 3 HACTYITHOIO TPAHUYHO-€JIEMEHTHOIO IUCKPETU3ALEI0
I'TP.

2. The dissertation is devoted to the study of the stress-strain state of bimaterial bodies consisting of two half-
spaces with plane cracks/elastic thin inclusions with non-classical boundary conditions at the interface. The
dissertation aims to develop mathematical models of three-dimensional fields of displacements and stresses in
elastic piecewise-homogeneous bodies of a bimaterial structure with arbitrarily located flat cracks/thin-walled
elastic compliant inclusions outside the bimaterial interface under static loads. The proposed boundary-integral
models provide for integral representations of displacements and stresses in each component of the body in the
form of a certain combination of Newtonian potentials with integration over two-dimensional regions of
cracks/inclusions and the interface surface. Unknown potential densities characterize the opening/shifting of
defect surfaces and unknown static displacements of the bimaterial interface. By identically satisfying the
boundary conditions of non-ideal contact on the interface surface after applying the two-dimensional integral
Fourier transform in spatial variables, formulas for the relationship between the displacements of the interface
surface and the functions of opening the defect surfaces are obtained in operator form. Using these relations and
satisfying the boundary conditions on the defect surfaces, the problem for a bimaterial with cracks/inclusions is
reduced to BIE systems of the first/second kind, which contain only the functions of static opening of the defect
surfaces. In the obtained BIE, the conditions of non-classical contact of half-spaces are taken into account by
explicitly modified Green’s functions, which characterize the phenomenon of interaction of defects with the
interface surface of the bimaterial. Highly efficient convergent analytical-numerical methods for solving the
obtained BIE with hypersingular kernels have been developed. These methods incorporate the asymptotic
behavior of solutions near the defect contours and employ analytical integrals in the BIE regularization. The
resulting equations are then solved using boundary-element discretization.
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