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1. Incepratifine OOCIiIpKEHHS CTOCY€EThCSI pO3POOKU alallTOBAaHUX [0 YUCJIOBOI CUMYJISLi rpaHUYHO-iHTerpajbHUX
(opMyJIIOBaHb 33/1a4 Ta BIOCKOHAJIEHNX aJITOPUTMIB METOAY 'PAaHUYHUX €JIEMEHTIB [1J11 aHaJIi TUIHO-4HUCIIOBOTO
BU3HAY€HHS TPUBUMIPHOTO HANPy>KeHO-1€(MOPMOBAHOIO CTaHY HEOOMEKEHUX i OOME’KeHUX KOMIIO3UTHUX TiJ Ta
ePeKTUBHUX NPY>KHUX BJIACTUBOCTEN KOMIIO3UTHUX CEPEeIOBUII 3 BKIIIOYEHHSIMU HEKaHOHIYHOI popmu 3a ix
ineanpHOTO i HeieanbHOro KOHTAKTY 3 MaTPULIEIO Ta 3 ypaxyBaHHIM B3aeMO/Iii BKJIIOUE€Hb MK CO00I0 i 3
TpilMHHAMU JedekTamu. HaBeneHo pe3ysibTaTu anpooallii r[paHUYHO-€JIEMEHTHUX CXEM PO3PaxXyHKy CTOCOBHO
BKJIIOYEHD Y BUIJISZ] CKIHYEHHUX NIPSIMOJIiHIMHUX | BAKPUBJIEHUX BOJIOKOH, iHTEP()ENCHNX YMOB KOB3HOTO, Yepe3

IIPOLIAPOK abo HaZijieHy Ha HAaHOPIBHI BJIACHOIO MIPYKHICTIO Ta HATSTOM [TOBEPXHIO KOHTAKTY, & TAKOXK MoZesiein



TOHKOCTIHHMX BKJIIOYE€Hb, MATPUYHUX Ta BOJIOKOHHUX TPIlIUH. Briepiue rnpoananaizoBaHO PO3NOLiIY MEPEMIIIEHD i
HarpykeHb Ta eeKTUBHI MOIYJIi IPY;KHOCT] y HEKJIACMYHUX 32 (OPMOIO HAIlIOBHIOBAYIB Ta IPUCYTHICTIO AedeKTiB
KOMITO3UTHUX CTPYKTYpax 3 BUSICHEHHSIM MEXaHi3MiB CUJIOBOTO IEpeHeCEHHS, €(PEKTIB KOHIIEHTPallii IPYy>KHUX

I10J1iB, MaKPOCKOIIIYHOI i30Tpoii i aHi30Tporii Ta HAHOPiIBHEBOI PO3MipPO3aJIEXKHOCTI.

2. The dissertation research focuses on the development of boundary-integral formulations of problems adapted
for numerical simulation and improved algorithms of the boundary element method for the analytical-numerical
determination of the three-dimensional stress-strain state of unbounded and bounded composite bodies, as well
as the effective elastic properties of composite media with non-canonical shaped inclusions under ideal and non-
ideal contact with the matrix, considering the interaction between inclusions and with crack defects. The results
of the validation of the boundary element calculation schemes are presented for inclusions in the form of finite
straight and curved fibers, interface conditions of sliding, through an interlayer, or a nanoscale surface with its
own elasticity and tension, as well as models of thin-walled inclusions, matrix and fiber cracks. For the first time,
the distributions of displacements and stresses, and effective elastic moduli in non-classical shaped fillers and
composite structures with defects are analyzed, revealing the mechanisms of load transfer, elastic field
concentration effects, macroscopic isotropy and anisotropy, and nanoscale size dependence.
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