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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Komr'torepHe MOIe/II0BaHHS IIPOLECIB i cucTeM

Ha3sBa po6oTH aHIJIilICbKOIO:

Computer modeling of processes and systems

Pedepar yKpaiHCBKOIO:

Y po60Ti pO3IJISIHYTO aKTyasbHi IPO6GJIEMU KOMIT'IOTEPHOTO MOAENIOBaHHS (Pi3nKo-MexaHiYHUX MPOLIECiB, MPOLECiB
[IEPEHOCY y CYLIiJIbBHOMY CE€pPeIOBUIIi, a TAKOXK JUHAMIYHUX CUCTEM. 30Kpema, T0OyJ0BaHO CXEMY
pizHOMacITabHOro METOYy CKIHU€HHUX €JIEMEHTIB /IJIs1 OOHOTO KJlacy 3aay aaseKuii-nudyasii. [Tokazano, mo 110
CXEMY MOJKHA YCIIIIHO 3aCTOCOBYBATH [IJIs1 MOJEJIIOBAHHS [IPOLECIB IEPEHOCY Y HEOLHOPIGHNX CEPENOBULIAX Y
BUIIAJIKy BesMKux uucet [Texse. HoBi 3agaui ontumisauii, inenTudikanii napameTtpis Ta aHasnisy 4yTJIMBOCTI
POSTJISIHYTO 171 HECTAlliOHAPHUX ITPOLECIB B IUHAMIYHUX CUCTEMAaX. 3allPOIIOHOBAHO aJITOPUTMU iX YMCIIOBOTO
aHaizy. JlocyimkeHo 6idypKalii y MaTeMaTUYHUX MOJIEJIIX CUHEPreTUKU. 30KpeMa, OTpMMaHi HeoOXifHi i JoCcTaTHi
YMOBH $IK HECTilKOCTi TIOpiHra, TaK i XBUJIbOBOI HECTIMKOCTI. PO3IJISIHYTO NMPO6JIeMy BIOCKOHAJIEHHS! KOHCTPYKILii
iMIJIAHTATIB i3 METOI0 3abe3MeYeHHs OCTEOIHTerpallii iMIIaHTaTy Ta KiCTKOBOI TKAHMHU, @ TAKOXK 3MEHILIEHHS
MaKCHMaJIbHUX HaNpyT y HUX. 3allpONIOHOBAHO €(EKTMBHY METOJIMKY MOJIEJIIOBAHHS TAKOTO MPOL,ECY Ha OCHOBI
METOJly CKiHYEHHUX €JIEMEHTIB. JI0CIiIpKeHO 30DKHICTb aTOPUTMY ieKoMIIo3ullii obsacteil. EQekTruBHICTb
3aIIPONIOHOBAHUX CXEM UMCJIOBUX METOiB M TBEPIKYIOThCSI IPOBENEHUMU YUCJIOBUMY €KCIIEPUMEHTAMU Ta

CTPOTiCTIO MATEMATUYHUX JOBEIEHb.

Pedepar aHr1ilicbKOIO:

The report is dedicated to the investigation of current problems in computer modeling of physical, mechanical and
transport processes in continuous medium and dynamical systems. In particular, the scheme of multiscale finite
element method is constructed for a class of advection-diffusion problems. It is shown that the scheme can be
successfully used for modeling of the transport processes in heterogeneous environments for large Peclet
numbers. New optimization problems, parameter identification and sensitivity analysis problems are considered
for non-stationary processes in dynamical systems. The algorithms of numerical analysis are suggested.
Mathematical models of synergy bifurcation are investigated. In particular, necessary and sufficient conditions are
obtained for a Turing instability and wave instability. The problem of improving the design of implants to ensure
the implant osteointegration and bone and reduce the maximum stress in them is considered. An effective method
of modeling this process based on finite element method is suggested. The convergence of the domain
decomposition algorithm is considered. The effectiveness of the proposed schemes of numerical methods is
confirmed by conducted numerical experiments and rigor of mathematical proofs.
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Onuc HTII: Hosi matematuyni mogeri (pisuko-mMexaHIYHUX 0B, 6i0JIOTIYHMX Ta AUHAMIYHUX cUCTeM. YN CIOBi
METOAM aHaJli3y MaTEMaTUYHUX MOJIEJIEN Ta aJITOPUTMU iX IIPOrpamHoi peanisauii. TeopeTuyHi pesyabTaTu
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