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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobuTty Mopesi Ta METOIY F€TEPOTE€HHUX 00YMCIIeHD J1s1 33424 MEXaHiKU CYLiIbHUX CEPEeJOBUIL.

Ha3sBa po6oTH aHIJIilICbKOIO:

To develop models and methods intended for heterogeneous calculations for problems in solid state mechanics.

Pedepar yKpaiHCBKOIO:

B po60Ti BIpoBaI>Ke€Hi HOBI METOAM 7151 PO3B’SI3aHHSI CUCTEM JIiHIMHUX 1 HeJiHIMHNUX PiBHSIHb, 33a4 BIACHUX
3HaueHb Ta 3a7a4 Ko a1 nudepeHuianbHUX PiBHSAHD HAa TeTEPOreHHUX cUcTeMax. Po3pobiieHi meTonu
CTPYKTYPHOI peryssipusallii MaTpuLb IIOKPallyIOTh CTabiIbHICTh Ta TOYHICTh PO3B'sI3KiB. BUKOpUCTaHHS 3rOPTKOBOI
HEVPOHHOI MepeXi 1J1s1 aBTOMAaTUYHOI ifleHTUdiKalii CTPYKTyp PO3piiKeHUX MaTpHULlb 403BOJIsIE €(PEKTUBHO
06pO6JIATH BEJIMKi 06CATY AAaHUX. B104HI alrOpUTMY, 10 BUKOPUCTOBYIOTh 6araTopo3psiHy apupMeTHUKY i 3Milany
PO3PSIHICTD, 320€31€4YyI0Th BUCOKY TOYHICTb i IPOAYKTHUBHICTb 064KcCsIeHb. PO3p00sieHi METOAU Ta aJITOPUTMU
MaloTb 3HAYHUI NIOTEHIiaj 1151 IPaKTUYHOIO 3aCTOCYBaHHS B Pi3HUX rajy3six, BKJII0Yal0ud 060POHHY
[IPOMMUCJIOBICTb, MAIIMHOOYAyBaHHS, OyAiBHULTBO Ta IPUPOLOKOPUCTYBaHHS. [IpoBeieHi eKCcllepUMEeHTaJIbHI

TOCJIiIPKEHHS MiATBEPIKYIOTh BUCOKY €(DEKTUBHICTb Ta JOCTOBIPHICTb OTPUMAHUX PE3YJIbTATIB.

Pedepar aHI1iliCHKOIO:

New methods for solving systems of linear and nonlinear equations, eigenvalue problems, and differential
equations for heterogeneous systems are introduced in this work. The developed methods of structural
regularization of matrices improve the stability and accuracy of solutions. The use of a convolutional neural
network for automatic identification of sparse matrix structures allows efficient processing of large amounts of
data. Block algorithms that use multi-bit arithmetic and mixed bit provide high accuracy and computing
performance. The developed methods and algorithms have significant potential for practical application in various
industries, including the defense industry, mechanical engineering, construction, and environmental management.
Experimental studies confirm the high efficiency and reliability of the results obtained.
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Ha3zpa HTII anriiicbKo10: Models and methods of heterogeneous computing for problems of continuum

mechanics

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

FaJIy3b 3aCTOCyBaHHS. 000pOHHA [TPOMUCJIOBICTb, MAMIMHOOYAYBaHHS, OYiBHUITBO Ta

[IPUPOJOKOPUCTYBAHHSA
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omuc HTII: B po6ori BripoBaikeHi HOBi METOIM /1711 PO3B'I3aHHS CUCTEM JIHINHKX | HEJIIHINHUX PIBHAHb, 327144
BJIACHUX 3HAa4eHb Ta 3ana4 Kouri 1151 nudepennianbHuX piBHSIHb HAa TeTEPOreHHUX cuctemMax. Po3pobiieHi metonu
CTPYKTYPHOI peryssipusaliii MaTpuLb IIOKPallyIOTh CTabi/IbHICTh Ta TOUHICTh PO3B'sI3KiB. BUKOpUCTaHHS 3rOpPTKOBOI
HEVPOHHOI MepeXi 1J1s1 aBTOMAaTUYHOI ifileHTUdiKalii CTPYKTyp pO3piiKeHNX MaTpuULlb 4,03BOJIsIE €(PEKTUBHO
06pOO6IATY BEJIMKi 0OCATY JaHUX. BIOYHI alropuTmuy, 10 BUKOPUCTOBYIOTh 6araTopo3psigHy apudMeTHKy i 3Mimany
PO3PAIHICTD, 320€31€4YyI0Th BUCOKY TOYHICTb i IPONYKTHUBHICTb 064KCiIeHb. PO3p0bsieHi METOAM Ta arOPUTMHU
MaloTh 3HAYHUI NOTEHIiaj 115l IPaKTUYHOIO 3aCTOCYBaHHS B Pi3HUX rajy3six, BKJII0Yal0ud 060POHHY
IIPOMMUCJIOBICTb, MAIIMHOOYAyBaHHS, OyAiBHULITBO Ta IPUPOIOKOPUCTYBaHHS. [IpoBeieHi eKCcllepUMEeHTaJIbHI

TOCJIiIPKEHHS MiATBEPIKYIOTh BUCOKY €(DEKTUBHICTb Ta JOCTOBIPHICTb OTPUMAHUX PE3YJIbTATIB.
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