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Pedepar:

1. Y nuceprauiiiHiil po60Ti pOo3B’s13aHO BaKJIMB€ HAYKOBO-TEXHIYHE 3aBJaHH4, 1O [10JISIrajlo y po3pooLi
MaTeMaTU4YHUX MOJIeJIel Ta BUCOKONPOAYKTUBHUX aHAJIITUYHUX i aHAJITUYHO-YMCIIOBUX METOiB aHai3y Qi3nko-
MEXaHIYHUX M0JIiB Yy KyCKOBO-OJHOPigHUX (MiBIIpOCTOPYU, 6imMaTepianu) Tisax 3i 3MilIaHMMU KpallOBUMU YMOBaMHU Ha
[IOBEPXHSIX (30KpeMa, i KOHTaKTHUX). Lle peasizoBaHO BUKOHAHHSIM I'OJIOBHUX 3aBJjaHb AUCEPTaLiliHOI poOOTH:
PO3pO06JIEHO MifXif, 111 OTPUMaHHS iHTerpajbHUX POPMYJI Ta CUCTEM CUHTYJISIPHUX iHTErpajbHUX PiBHSIHD 1J1s1
aHI30TPOITHOIO TEPMOMATHITOEJIEKTPOIIPYKHOTIO IiBIIPOCTOPY 3a Pi3HUX TUIIB KPAallOBUX YMOB Ha 1Or0 MEXI Ta 3a
HasIBHOCTi TOHKMX HEOJHOPigHOCTEN; 106ynoBaHo iHTerpasnbHi popmynu turry CominbsaHu, Ta BiINOBigHI cucTeMu
CHHTYJISIDHUX iHTerpajibHUX PiBHSIHB /1J151 TEPMOMAarHiTOEIeKTPOIIPYKHOTO 6iMaTepiasbHOrO Tijla 3 HeifealbHUM
TEIJIOBMM Ta ifleaJIbHUM MarHiTOeJeKTPOMEXaHIYHMM KOHTAaKTOM CKJIQIOBUX, 1JO B CBOIO Y€PIy MOXYTb MiCTUTU
MIOPO>KHMHU 1 TOHKI IeOpPMiBHI BKJIIOUEHHS; OTPUMAHO aHaliTU4Hi Ta YMCJIOBI PO3B'I3KM HOBUX 3aJa4 [1J1s

TE€PMOMAarHiTOeJIeKTPOIIPYKHOTO MiBIIPOCTOPY 3i 3MillIaHMMK KpallOBUMM YMOBAMU Ha MeXi, Ta 6iMaTepiaabHOro



Tijzla 3 iHTep@ericoM BUCOKOI TETJIONPOBIAHOCTI Ta BHYTPIIHIMYA TOHKMMU HEOJHOPIZHOCTIMU. MOXXHA BULIIUTU
TaKi OCHOBHI HayKOBi pe3yJIbTaTy: IoefHaHHS popmanizamy CTpo Ta Teopii PyHKLiI KOMIIJIEKCHOI 3MiHHO], a came
BMKOPHUCTaHHsI NiX0iB Ha OCHOBI iHTerpasnbHoi popmynu Koi ta popmys Coxoupkoro - Ilnemeni, fajo
MOXJIMBICTb CTBOPUTH aHAJITUYHUI MiAXiM B0 NOOYL0BY iHTErpajbHUX (OPMYJI T PiBHSIHB [J1S1 aHI30TPOITHUX
TE€PMOMArHiTOeJIEKTPOIIPYKHUX MiBIPOCTOPIB Ta 6iMaTepiasiB (CKIaeHuX MiBIIPOCTOPIB) i3 ypaxyBaHHIM
3MilIaHMX KPalOBMX YMOB Ha MEXI MiBIIPOCTOPY, 11O MiCTATbh TiJIbKY iHTETPAJIX Y34OBXK BHYTPIIIHIX KOHTYPIB;
BHMKOPHMCTaHHS OTPMMAaHUX [1J151 IiBIIPOCTOPY iHTETpajibHUX PiBHSIHD 3 MOAU(IKOBAHUM METOJIOM I'PaHUYHUX
€JIEMEHTIB [JO3BOJIUJIO PO3B’S13aTY HU3KY HOBUX 33124 [J151 TEPMOIIPYKHOTO MiBIIPOCTOPY 3i 3MilIaHUMU KPallOBUMU
YMOBaMHM Ha IOTO ME€Xi Ta CUCTEMOIO BHYTPIIIHIX TOHKUX BKJIIOUEHb; BUSBJIEHO iCTOTHUH BILJIMB 3MilIaHUX
MEeXaH{YHUX KpalloOBUX YMOB Ha M€>Xi aHi30TPOITHOTrO MiBIIPOCTOPY HA PO3II0iJ Ta KOHLIEHTPallilo (Pi3nuKo-
MEXaHIYHUX I10JIiB y HbOMY. 3IiliICHEHNN YMCJIOBUI aHaJli3 BIUIMBY KPallOBUX YMOB Ha MEXI IMiBIIPOCTOPY Ha
Koe(illieHTH iHTEHCHBHICTb HAIIPY>KE€Hb Y BEPLIMHAX BKJIIOUEHHS [10Ka3aB 3HAYHUI BIUIUB €(PEKTY 3TUHY
BKJIIOUEHHS Ha 3HaYeHHsI KoeillieHTiB iHTeHCUBHOCTI Halpy>KeHb. TakoX, I0€JHaHHS MOIU(IKOBAHOTO METOLY
IPaHUYHUX €JIEMEHTIB i3 OTPMMaHUMU iHTErPaIbHUMU PiBHSIHHSIMU JO3BOJIMJIO PO3B’S13aTH JIeKiJIbKa HOBUX 3a/1a4
1711 CKiIHYEHHUX Ta 6€3MeXKHUX biMaTepiasbHUX Tijl, M0 CKJIaAAI0ThCS 3 OJJHAKOBUX Ta Pi3HUX aHI30TPOITHUX

MaTepiaJiiB, a TAKOK MICTSTh TOHKI e OPMiBHi CTPIYKOBiI BKIIIOYEHHSI.

2. The thesis examines an important scientific and technical task, which consisted in the development of
mathematical models and highly effective analytical and analytical-numerical methods for the analysis of physical-
mechanical fields in piecewise homogeneous (half-spaces, bimaterials) solids with a mixed boundary conditions on
surfaces (in particular, contacts). This was realized by fulfilling the main tasks of the dissertation: an approach was
developed to obtain integral formulas and systems of singular integral equations for an anisotropic
thermomagnetoelectroelastic half-space under various types of boundary conditions on its boundary and in the
presence of thin inhomogeneities; Somilyana-type integral formulas and systems of singular integral equations for
a thermomagnetoelectroelastic bimaterial solid with imperfect thermal and perfect magnetoelectromechanical
contact of components, which in turn may contain cavities and thin deformable inclusions, have been constructed;
analytical and numerical solutions of new problems were obtained for a thermomagnetoelectroelastic half-space
with mixed boundary conditions at the boundary and a bimaterial body with an interface of high thermal
conductivity and thin internal inhomogeneities. The following main scientific results can be distinguished: the
combination of Stroh's formalism and the theory of the function of a complex variable, namely the use of
approaches based on the Cauchy integral formula and the Sohotskyi-Plemeli formulas, made it possible to create
an analytical approach to the construction of integral formulas and equations for anisotropic
thermomagnetoelectroelastic half-spaces and bimaterials (composite half-spaces) taking into account the mixed
boundary conditions at the boundary of the half-space containing only integrals along internal contours; the use of
integral equations obtained for the half-space by the modified boundary element method made it possible to solve
a number of new problems for the thermoelastic half-space with mixed boundary conditions on its boundary and a
system of internal thin inclusions; a significant influence of mixed mechanical boundary conditions on the
boundaries of the anisotropic half-space on the distribution and concentration of physical and mechanical fields in
it was revealed. Numerical analysis of the influence of the boundary conditions at the half-space boundary on the
stress intensity coefficients at the inclusion vertices showed a significant influence of the bending effect of the
inclusion on the values of the stress intensity coefficients. Also, the combination of the modified boundary element
method with the obtained integral equations made it possible to solve several new problems for finite and infinite
bimaterial solids consisting of the same and different anisotropic materials, as well as containing thin inclusions of
deformation bands.
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