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1. MopiestoBaHHS B'SI3KUX T€Uill METOIOM I'PAaTKOBUX PiBHSIHb BosibliMaHa IpY MOMIPHUX Ta BEJIMKUX YACJIAX

PeriHosbica

2. Modeling of the viscous flow with the lattice Boltzmann method at moderate and large Reynolds numbers
Pedepar:

1. O6’eKTOM [IOCIIJIKEHHS € Teyii, 1[0 BUHUKAIOTh ITPU OOTiKaHHI Ti pi3HOI GopMHU B'SI3KOI0 piguHOI0. MeToro 11i€l

rcepTaliiHoi poO60TH € PO3BUTOK METOJy I'PaTKOBUX PiBHSIHb bosibliMaHa 11k OTpUMaHHS CTIMIKUX pO3B'SI3KiB 3a
Auceprall p |% ay Ip p ! ! P |%

MEHIINI TPOMDXKOK Yacy IIpU MOJEJIOBAHHI Teyviil B'SI3KOi piiuHU 3 IOMIpHMMU Ta BEJIMKMMU YncaMu PeliHombaca,

a TaKOXK CTBOPEHHSI ITPOrPaMHO-MOEJII0I0Y0i CUCTEMU IJ151 KOMITIOTEPHOTO MOJEJIIOBAaHHS TeUill B'13KO0i PiluHYU B
0071aCTsIX JOBIILHUX KOHQIrypauiil. Metonu focCii>keHHs - BXXe iCHYI0Ui YMCeJIbHI MiAX0IM 10 MOIEeJII0BAaHHS

ripoAMHAMIYHUX [IPOLIECIiB Ta METOLiB aCUMIITOTUYHOTO PO3B’A3KY KIHETUYHUX PiBHSHB. Y POOOTi BUKOPUCTaHI



CY4aCHi TEXHOJIOTi], MEeTOAM Ta MifX0AX y IPOrpaMyBaHHi IIPY CTBOPEHHI IPOrPaMHOTO 3a06e3Me4YeHHs Ta TEXHOJIOTI]
napasespHuX o6urcyeHb. TeopeTnyHi Ta IPaKTU4HI pe3ysbTaTy AucepTaLiiiHOl po6oTH 6y BUKOPUCTAHI I1pu
po3po6Li nepsx6oKeTHUX Tporpam (2016, 2017, 2019 pp.) kadenpu BULLOi Ta IPUKIIAIHOI MATEMATUKU (PaKyJIbTETY
iH(popMaLIITHUX TEXHOJIOTIN AeP>KaBHOTO BULIOTO HABYAJIBbHOTO 3aKyany «I[Iprua3oBChbKUN Iep>KaBHUN TEXHIYHMI
yHiBepcuTeT». Pe3ybTaTy JOCIiAKeHb BIIPOBAIKEHO Y HABYAJILHUI KYPC «AHAJITUYHI Ta YMCEJIbHI MeToau
rizpofrHaMiku» Jisl CTYLLeHTiB 5 Kypcy JeHHOi ¢opMu HaBYaHHS creujanbHocTi 113 - «[IpukianHa MaTeMaTuKka»
Kadenpu Bumloi Ta npukaagHoi MatremaTuku JBH3 «I1pra3oBcbKuil fep>KaBHUN TEXHIYHUI YHIBEPCUTET». A TAaKOX
y HaBYaJIbHUI Kypc «MoieIloBaHHS CKJIaIHAX CUCTEM» J1J1s 6aKasaBpiB crelianbHOCTi 122 — «Komm'loTepHi HayKku»
Kadenpy KOMITIOTEPHUX HAYK Ta BUILOI MaTeMaTUKU JJOHEIbKOTO JIep>KaBHOIO YHiBEPCUTETY YIIPaBJIiHHS.
OtpuMaHi BifI[IOBiHI LOBIIKY IIPO BIIPOBAIPKEHHS PE3YJIbTATIB IUCEPTALINHOTO NOCII)KEHHS Y HaBYaJIbHUI
IIpOLeC Ta aBTOPChKE CBiZIOLITBO HA pO3p06JieHy KOMITIOTepHy mporpamy (N2 89549 Bix 06.06.2019). Haykosa
HOBU3Ha: 1) BLOCKOHAJIEHO aJITOPUTM METOJy TPAaTKOBUX PiBHSIHb BosbiiMaHa; 2) ONTUMI30BaHO aITOPUTM METOLY
3a paxyHOK BUKOPUCTaHHS HOBOi CTPYKTYPH JaHUX Ha eTarlli IepeMillleHHs YaCTUHOK y IPaTKOBOMY ITPOCTOpi; 3)
BIOCKOHAJIEHO YMCEJIbHY MOJI€JIb, 110 ONUCYE B3aEMOIIIO PiIUHY i3 TBEpIUMU TiNamy; 4) Brieplie po3pobeHo
METOJ], peryJisspu3aliii Y1ceibHOTro po3B'sI3Ky piBHSIHHS BoJsibliMaHa 1py MOZEIOBAHHI B'SI3KMX TeYill i3 BeJIMKUMU
yucnaamMu PefiHOJIbACA; 5) CTBOPEHO MNPOrpaMHO-MOJEJII0I04y CUCTEMY IJIs1 MOLIe/IIOBAHHS B'SI3KUX Te€Uill METOIOM
rpaTkoBUX PiBHSIHb BosbliMaHa i3 MOXKJIMBICTIO 3aBaHTaXK€HHSI JOBIbHUX CKIagHUX reometpiil. Chepa

BUKOPUCTaHHA — riipoJrHaMika.

2. The dissertation is devoted to theoretical and practical aspects of the lattice Boltzmann method. This method
uses a kinetic approach to model the viscous fluid flow. Fluid dynamics regarded as the movement of large
particles, whose behavior is described by the kinetic theory of gases. Unlike classical methods, based on the
numerical solution of the Navier - Stokes or Euler equations, researched method is based on the solution of the
kinetic Boltzmann equation. In the dissertation research, the lattice Boltzmann method is developed for obtaining
stable solutions with less computational time in the viscous fluid flows modeling at moderate and large Reynolds
numbers. A software-modeling system for computer simulation of the viscous fluid flows in arbitrary domains has
been created. The simulation results can be obtained in the form of tables of velocity values, both throughout the
computational area and in cross-sections, in the form of color diagrams, streamlines and in the form of values of
hydrodynamic coefficients of streamlined bodies.
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