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MoBga guceprariii:
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Tema gucepranii:
1. MaTeMaTU4yHe MOJEJIOBAHHS Ta YMCEJIbHUN aHali3 MeTONOM R-QyHKIIil HecTallioHapHUX Tedill B's13KOi

HECTUCJIUBOI piguHU

2. Mathematical modeling and numerical analysis of non-steady plane-parallel flows of viscous incompressible
fluid by the R-functions method

Pedepar:

1. O6'eKT mOCIiIKEHHS - HECTAL[iOHAPHI TiApOgMHAMIYHI IPOLeCH Yy B'sI3Kill HECTUCIUBIN PinnHi. MeTta
IOCJIiIKeHHS - PO3POOKa MeTO/IiB MaTeMaTUYHOTO MOJIEJIIOBAHHS 1 YMCeIbHOTO aHali3y IJIOCKOIIapaielbHuX
HECTal[iOHapHUX Te€Yill B'13KOi HECTUCIUBOI TEIUIONPOBITHOI pigHu. MeTonu NOCHiIKEHHS - METOOY
MaTeMaTuy4Hoi Pi3uKy i GyHKIIOHANIBHOIO aHaJIi3y [1Ji1 OOIPDYHTYBAaHHS Ta JOCIiJPKEHHS 3alIPOIIOHOBAHMX
4YUCEeJIbHUX METOIiB; MeTOJ, R-QyHKLiN 17151 N06YL0BY HOPMaJli30BaHUX PiBHSHb MEX 00J1aCTeN Ta CTPYKTYP
PO3B's13Ky [104aTKOBO-KPalOBUX 3a/1a4; MeTO], ['anbopKiHa, METO, OCiIOBHMX HAOIMKEHDb Ta METOY TeOpii
CIIJIAMHIB /115 allpoKcUMalii HeBU3HaYeHUX KOMIIOHEHT CTPYKTYp PO3B'sI3KY; KBaApaTypHi popmynu ['aycca A
YMCEJIBHOTO iHTerpyBaHHS; MeToau PyHre-KyTTu 3 aBTOMaTUYHUM BUOOPOM KPOKY iHTETPYBaHHS JJ1s1 PO3B'sI3aHHS
cucTeM 3BUYAHUX JudepeHLiaTbHUX PiBHSAHb. TeOpeTUyHi Ta MpaKTU4YHi pe3ysbTaTi - pO3pO0JIEHi B

IMCEePTAliiiHil po6O0Ti METOIU TO3BOJISIIOTH 3MiMCHIOBATU e(EKTUBHE YMCETbHE MOJEJIIOBAaHHS HECTalliOHAPHUX



TE4il B'A3KOI HECTUCJIUBOI TEIUIONPOBiAHOI pigyHn. HayKkoBa HOBU3HA OTPUMAHUX PE3YJIbTATIB MIOJISITA€ B TOMY, 110
BIIEpIIEe PO3POOIEHO METOI PO3B'sI3aHHS JIiHIMHOI HecTalioHapHOi 3a71a4yi CTOKCa B OJTHO3B'SI3HUX 00JIACTSIX
CKJIaJIHOI reoMeTpii 3 KyCKOBO-TJIa[IKOI0 MeKelo Ha OCHOBI MeToziB R-yHKuiil Ta ['anbopkiHa. Biepie po3pobseHo
METOJI, PO3B'sI3aHHs1 HECTALIOHAPHO] 3a/1a4i po3paxyHKy Tedii B's13K0i TEeNJI0NPOBigHOI pinnHM (JiHeapizoBaHa
33/1a4a) B OJHO3B'SI3HNX 00JIaCTSIX CKIaAHOI TeOMeTpii 3 KYCKOBO-TJIAIKOI0 MEXKEI0 Ha OCHOBI MeToIiB R-dyHK1iN Ta
['anbopkina. Y 4aCTHHI 3aCTOCYBaHHS [0 HECTAlliOHAPHUX 33424 OTPUMAB MOJAJIBIINN PO3BUTOK iTEpaLiiHUI METO],
PO3B's13aHHS HeJliHiMHOro audepeHLjianbHoro piBHsHHS 115 QyHKI] Tedii B 0JHO3B'SI3HNX 00J1aCTIX CKIaAHOI
reoMeTpii 3 KyCKOBO-TJIaJIKOI0 MEXEIO Ha OCHOBI MeTOMiB R-QyHKLiH, ['abOpKiHa Ta METOLY MOCIiOBHUX
HabJIMKeHb; OTPMMaHi YMOBU Ta OLiHKY MIBUIKOCTI 30iKHOCTi B HOPMi ITIPOCTOPIB 10 €AUHOTO y3arajbHEHOTro
PO3B'A3Ky. Y 4aCTUHi 3aCTOCYBaHHS 10 HECTALliOHAPHUX 3314 OTPUMAB [IOJAJIBIINI PO3BUTOK iT€paLliiHAN METOZ,
PO3B'sI3aHHS] CUCTEMU HEJIiHIMHUX quepeHLiabHMX PiBHSAHB AJ1g QYHKLIi Tedii Ta TeMIepaTypy B OJHO3B'SI3HUX
00671aCTAX CKJIaIHOI reoMeTpii 3 KyCKOBO-TJIaIKOI0 Me>KeI0 Ha OCHOBI MeToziB R-pyHKuiit, ['anpopKiHa Ta METomy
IIOCJIiIOBHUX HaOJ/IM>KeHb; OTPUMAaHi YMOBH Ta OLiHKY MIBUJIKOCTI 301)KHOCTiI B HOPMi IIPOCTOPY IO €IUHUX
y3araJlbHEHUX PO3B'sA3KiB. [lucepraliiiHa po60Ta BUKOHYBaIaCs BiJIIOBIAHO [0 MJIaHy HAYKOBO-A0CIiTHUX POOIT
kadenpu NpUKIAIHOI MaTeEMaTUKY XapKiBCbKOTO HAI[iOHAJIbHOTO YHIBEPCUTETY PaliOeIEKTPOHIKYA B paMKax
IepxoomkeTHoi Temu "Po3pobka Mofiesiell, MeTOIB Ta iIHCTPyMEeHTaJIbHUX 3aC06iB CTPYKTYPHOI i TapaMeTpUyHO]
onTuMizallii iHKeHepHUX Mepex 3 BuTokamu" ([IP N2 01110002624, 2011 - 2013 pp.). PospobseHi 3acobu
MaTeMaTU4YHOIO MOJEIOBAHHS BIIPOBAIKEHI B HAaBYAJILHUM NIpoLeC Y XapKiBCbKOMY HalliOHAJIbBHOMY YHiBEPCUTETi
pazioenexTpoHiku (akT Bif 27.10.2015p.). ['any3b BUKOPUCTAaHHS - MaTeMaTUYHE MOIEJIIOBAHHS Ta OOYMCIIIOBAJIbHA

MaTEMaTHKa.

2. The object of research is the non-stationary hydrodynamic processes in viscous incompressible fluid. The
purpose of research is to develop methods of mathematical modeling and numerical analysis for plane parallel
non-steady flows of viscous incompressible heat-conducting fluid. The methods of research are methods of the
mathematical physics and functional analysis which are used for proof and investigation of the given methods; the
R-function method - for constructing of normalized equations of region boundaries and the solution structures;
Galerkin method, the method of successive approximations and methods of the splines theory - for approximation
of the unknown components in the solution structures; Gauss quadrature formulas for numerical integration;
methods for solving systems of linear and nonlinear equations. Theoretical and practical results are the following.
The designed methods allow providing effective numerical modeling of non-steady flows of viscous incompressible
heat-conducting fluids. Scientific novelty of the results lies in the fact that the solution method for the linear non-
steady Stokes problem in simply connected regions of complex geometry with piecewise smooth boundaries has
been developed. The solution method for the non-steady linear problem - computation of flow of viscous heat-
conducting fluid in simply connected regions of complex geometry with piecewise smooth boundaries has been
developed. The R-function and Galerkin method have been used. The iterative method for solving of nonlinear
differential equation for stream function in simply connected regions of complex geometry with piecewise smooth
boundaries has been improved for the non-steady case. The iterative method for solving of nonlinear differential
equations system for stream function and temperature in simply connected regions of complex geometry with
piecewise smooth boundaries has been improved for the non-steady case. The R-function, Galerkin methods and
the method of successive approximations have been used. The conditions and estimations of convergence speed to
the generalized solution in the appropriate space have been obtained. The thesis was carried out in accordance
with the plan of research work of the Department of Applied Mathematics of Kharkiv National University of Radio
Electronics as part of scientific research on the topic "Development of models, methods and tools of structural and
parametric optimization of engineering services with leaks" (N2 of state registration 0111U002624, 2011 - 2013). The
developed mathematical modeling tools are introduced to the educational process in the Kharkiv National
University of Radio Electronics (act of 10.27.2015). Scope - mathematical modeling and computational mathematics.
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