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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 27.35
Tema gucepranii:

1. YucenpHe MoneMoBaHHA AedopMalliiHUX IPOLECiB Ha OCHOBI [TIO€IHAHHS METOLiB CKIHY€HHUX i FPaHUYHUX

eJIeMEeHTIB

2. Numerical modeling of deformation processes on the basis of combining finite and boundary elements methods

Pedepar:

1. Inceprarnis cTocyeTbcs NOOYNOBYU Ta JOCIIKEHHS 00'eIHAHUX riOPUIHNX YACETIbHUX CXEM METOIiB CKIHUEHHUX
(MCE) i rpaHNYHUX €JIEMEHTIB 117151 3a7ja4 MaTemMaTuyHoi ¢izuku. YncenbHi cxemu Kom6iHyBaHHS MCE Ta npsimoro
METOJy TPaHMYHMX eJIEMEHTIB [T0OYJOBaHi Ta AOCIIiIyKeHi 1711 MaTeMaTU4HO reTeporeHHoi 3ajavi "npyskHe Tijo -
njacTuHKa tuny TumomieHka" i fj1s1 GisM4HO reTepOoreHHo]i 3a1a4i 3 JIOKaJIbHUMU 30HaMU NIPY>KHOIJIACTUYHUX
nedopmariiil. Po3pob6seHi, focaigkeHi anropuTMu HaniBaHaiaiTuuHoro MCE, mpsiMOro Ta HEPSIMOTO METOJIiB
rpannyHux enemenTiB (HMI'E) Ha ocHOBI MeTozy 'anmbopKiHa 1151 3a5a4 Teopii MPy>KHOCTi, KBa3iCTaTU4YHOI
TEPMOIIPYKHOCTI Ta AMHAMIYHOI Teopii MpyKHOCTI. 3 BUKOpUCTaHHIM MeTony IlIBapiuia po3pobseHa Ta JocifKeHa
rereporeHHa cxema MCE ta HMI'E. Ha ocHOBI MeTony nexkomno3sulii 061acTi o6ynoBaHi Ta JOCiIpKeH]
reTepOreHHi YMCesbHI CXeMU /111 KOHTAKTHUX 33]1a4 6€3 TePTs Ta PO3PaxyHKy KOHCTPYKLiil 3 KOMIIO3UTHUX

MarepiaiiB 3 BUKOPUCTAaHHIM TeOpii roMmoreHi3aiii. 3arpornoHOBaHO Ta peaji3oBaHO HOBUH OIiHIOBAY MMOXMUOKHU



agantuBHoi cxemu MCE 17151 3aay Teopii npy>KHOCTI. Pe3ysibTaTi IpOBeAeHUX 00U CII0BATIbHUX €KCIIEPUMEHTIB 3

BHUKOPHCTaHHSIM PO3POO6JIEHOTO IIPOrPaMHOr0 3abe3redeHHs MiATBepIKYIOTh OfepKaHi TeOpeTUYHi OL[iHKY.

2. The thesis is dedicated to the designing and investigation of combined hybrid numerical schemes of finite and
boundary element methods for problems of mathematical physics. Numerical schemes of combining FEM and
DBEM were designed and investigated for the mathematical heterogeneous "elastic body - Tymoshenko's plate”
and for a physically heterogeneous problem with local zones of elastoplastic deformations. The algorithm for the
direct boundary element method (DBEM) using the collocation method for the nonstationary heat conduction
problem is developed. The solution of the problem of quasi-static thermoelasticity of DBEM by the Galerkin
method is constructed with the use of a special procedure for calculating hypersingular integrals. A semi-analytical
version of the FEM for the problems of the dynamic theory of the elasticity of spatial axisymmetric objects based
on the eigenfunction expansion method have been developed and investigated. Using the Schwartz method, a
heterogeneous scheme of FEM and UBEM was developed and investigated. Based on the DDM, heterogeneous
numerical schemes for contact problems without friction and computational designs using homogenization theory
have been suggeted and investigated. A new error estimator of the adaptive FEM scheme for elasticity theory
problems is proposed and implemented. The results of the computational experiments using the developed
software confirm the theoretical estimates obtained.
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