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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CleliaJi30BaHOi BYEHOI pazu): [l 26.002.02

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii
MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHs: 03056, m.Kuis, np.ITepemoru, 37

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 28.17.23

Tema guceprauii:
1. O6uncmoBanbHI CXeMU Ta Barosi QyHKIii CKiHYeHHOeIeMeHTHOTo MeToly [leTpoBa-TI'anbopkiHa s

BHCOKOTOYHOTO MOJIE€JIIOBaHHSI KOHBEKTUBHO-IU(PY3iIHUX NIPOLECiB

2. Computational schemes and weight functions of finite element Petrov-Galerkin method for high-precision
modeling of convection-diffusion processes

Pedepar:

1. Incepraujiiina po6oTa npucBsyeHa po3poodii epeKTUBHUX OO0YUCIIOBAIbHUX CXEM Ta BaroBUX (PyHKLIN
CKiHY€HHOeJIeMeHTHOro MeTony [leTpoBa-T'anbopKiHa /J1s 36iblIE€HHS TOYHOCTI, TPUCKOPEHHSI 30DKHOCTI
KOMIT'IOTEPHOTO MOJEJII0BAaHHSI KOHBEKTUBHO-IN(Y3iTHMX IIPOLECIB, MiIBULEHHS CTIMKOCTi pe3yJIbTaTiB
MOJEJIIOBaHHS Ta IPUCKOPEHHS 0ro 064K CII0BaIbHOI peanisaliii. [ po3B's3aHHS [I0CTaBJICHUX 33434
PO3p006JIEHO HOBI CTPYKTypHU BaroBux PpyHKUiN Metony IleTpoBa-T'asbopkina i MmeTon Bubopy ix cTabinisyrounx
IapaMeTpiB, 1151 MOZieJIel CTalliOHapHUX [IPOLECIB, 110 ONUCYIOThCS JU(pePEHLiaIbHUMY PiBHSIHHIMU TUILY
KOHBeKUii-nu@ys3ii-peaxiiii, BCTAHOBIE€HO HOBi TEOPETUYHI (aNpiOpHIi) OL[iHKM TOYHOCTI Ta MBUIKOCTI 301KHOCTI, 17151

MOJIeJIIOBaHHS HeCTalliOHapHUX [IPOLeCiB KOHBEKLii-Aaudys3ii Ta OHOKPOKOBUX Pi3HMIIEBUX CXE€M 3 BaramMu i



TEOPETUYHO [OBENEHO, L0 MOPSLOK IX MAKCUMAJIbHO AOCSDKHOI JIOKAJIBHOI TOYHOCTI allpoOKCHMallii Ha [1Bi OOVUHML
6isbIlIe TIOPiBHSIHO 3 BiTOMUMU METOIaMU, 3aIIPONIOHOBAHO HOBUH MifXiM MO MifBUIIEHHS TOYHOCTI MOJIETIOBaHHS
KOHBEKTMBHO-AUQY3iliHMX ITpoleciB meTogamu tuny IleTpoBa-T'anbopKiHa Mpu BUKOPUCTaHHI 30CepeiKeHb,
PO3po06sIeHO ITpOorpaMHi 3acobu A1J1s1 peasizaliii 3arrponoHOBaHUX OOUYUCIIIOBAJIBHUX CXEM MOJIEe/IIOBAHHS Ta iX
IIPAKTUYHOTO BUKOPUCTAHHS IJ1 NOCJIiIKEHb B 06J1aCTi TEOpii TENaoMaconepeHocy, riipoAuHaMiKy, MarHiTHO]

rimpoauHamiky, Gi3uKY M1a3MU.

2. The thesis is devoted to developing efficient computational schemes and weight functions of finite-element
Petrov-Galerkin method to increase the accuracy, speed up the convergence of computer modeling of convection-
diffusion processes, increase stability of simulation results and accelerate its computer implementation. For
modelling non-stationary processes of convection-diffusion by Petrov-Galerkin method the new computational
schemes in the form of ordinary differential equations and one-step difference schemes with weights have been
developed as well as proved theoretically that the order of its maximum attainable local approximation accu-racy
is two units higher than corresponding order of SUPG, GLS, USFEM methods and Petrov-Galerkin method with
piecewise quadratic weighted functions. A new approach for improving the accuracy of modeling convection-
diffusion processes by Petrov-Galerkin methods with us-ing mass lumping has been proposed. The software was
developed to implement the proposed computational schemes and have their practical aplications for research in
the theory of heat and mass transfer, hydrodynamics, magnetohydrodynamics, plasma physics. Experimental re-
search and practical applications of the proposed weighting functions, numerical schemes and methods have
shown an increase in the accuracy of modeling for various applications in the 1.2-4.5 times.
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BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
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