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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 28.17.19

Tema gucepranii:
1. MaTeMaTU4yHe MOJEJIIOBAHHS Ta YMCEJIbHUN aHajli3 Tedill B'SI3KOi PijMHU Y OJHO3B'SI3HUX Ta 6araTo-3B'sI3HUX

06s1acTIx MeTooM R-pyHKuii

2. Mathematical modeling and numerical analysis of viscous flow in simply and multiply connected domains by the
R-functions method

Pedepar:

1. Inceprauifina po60Ta IPUCBIYE€HA MaTEMaTUYHOMY MO-JI€JII0BAaHHIO TE€Uill B'SI3KOi PilHM y OLHO3B'SI3HUX Ta
6ara-To3B'sI3HUX 06J1ACTSIX Ha OCHOBI MeToy R QyHKUiil. Po3risiHyTo JiHiliHY 3ana4y (Tedis CToKca), HesliHilHi
3a/1aui BifHOCHO QYHKI{i cTpyMy Ta QPYHKLIi CTpyMy Ta TeMmrepaTypu. [J1s1 MOJiesIl0oBaHHS Teyill B's13Koi
TEIJIONIPOBIIHOI PilMHYU Y OJJHO3B'SI3HUX 00JIaCTSIX Ha OCHOBI CIIiJIBHOrO BUKOPMCTaHHS METOJA IIOCJIiJOBHUX
HabMKeHb Ta CTPYKTYPHO-BapialliiHOro MeToa noby10BaHO Ta OOIPYHTOBAHO HOBUM YHCEJIbHUM METOZ;
OTPUMAaHO YMOBH i OLIiHKY MIBUJKOCTI 361KHOCTI. [ly11 MOZeJIt0BaHHSI Te4ill B'sI3KOi TENJIONpPOBigHOI pinnHu y
0araTo3B'sI3HMX 06J1aCTSIX HA OCHOBI CIiJIbHOTO BU-KOPUCTaHHS IPUHLIUILY CYIE€PIIO3HUllii, MEeTOa IIOCIiJOBHUX
HaOJIMKEHDb Ta CTPYKTYPHO-BapiallilHOro MeToa Nody0Ba-HO Ta OOIPYHTOBAHO HOBUIH YMCEJILHUM METO[,;
OTPMMAaHO YMOBHU i OLIiHKY IBUAKOCTI 10r0 306KHOCTI. MaTeMaTyHa Mojieib MoAu(ikoBaHa 32 PaXyHOK BBEJI€HHS

IOATKOBUX iHTErpasIbHUX CIIiBBiIHOIIEHb, 110 3a0€31e4yI0Th OIHO3HAYHICTh TUCKY y 6araTo3s'sa3Hii obsacTi. Lli



iHTerpasbHi CHiBBiAHOMIEHHS BUKOPUCTAHO NPU NOOYAOBI YMCEIbHUX METO-1iB. EQEeKTUBHICTb pO3p06IeHNX
METO/iB MPOIMOCTPOBaHa HaraTbMa 0OYMCIIOBAIbHUMU €KCIIEPUMEHTaMU Ta TMTOPIBHSIHHSAM 3 BiToMUMU

YHCEeJIbHUMU PO3B'SI3KaMU, 1110 OTPUMAaHI iHIIMMU METOJIaMMU.

2. The thesis is devoted to mathematical modeling of viscous fluids flows in simply and multiply connected areas
based on the R-functions method. Linear problem (Stock's flow), nonlinear problems as regard to stream function
and stream and temperature functions were considered. For the modeling of truss transparent flows in simply
connected areas based on the joint use of principle of superposition, method of successive approximations, and
structured-variation method a new numerical method has been built and substantiated, new conditions and
estimation of convergence order have been achieved. Mathematical model has been modified at the cost of
additional integral relations, which provide pressure uniqueness in multiply connected area. These integral re-
lations have been used when numerical methods building. Effectiveness of the methods developed is illustrated by
a number of computational experiments and comparisons with known computational solutions received with help
of other methods.
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