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1. BeppHuk Muxaino 'enHaniioBry

2. Berdnyk MYKHAILO
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InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HayKoBOi cneniaabHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTyHe MOJIEMIOBAHHS Ta 06YMCIIIOBATIbHI METOIM

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucrTy: 31-03-2021
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Micue3Haxoa>KeHHS: np. [Imutpa BOpHUIBKOTO, 6y, 19, M. JTHipo, JIHINPOBChKUI p-H., [IHiNPONEeTPOBChKa

06171., 49600, Yxpaina

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOoi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BY€HOI pagH): [] 08.084.01
IToBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHa MeTanypriiiHa akaziemis YKpainu

Kopg 3a €IPIIOY: 02070766

Micue3HaxoaKeHHS: npocnekT [arapina, 6y. 4, M. [IHinpo, JIHinpoBchkuii p-H., JJHImponeTpoBchka 0611,
49000, Ykpaina

dopma BaacHOCTI:
Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaiMeHYBaHHSI IOPHUAUYHOI 0COOH: HaujoHanbHuil TexHiYHMIl yHiBepCUTeT "JIHIMPOBCHKA
MOJiTEXHIKA"

Kopg 3a €IPIIOY: 02070743

Micue3HaxoaKeHHS: np. Imutpa SIBopHULIBKOTO, Oy, 19, M. [IHiNpo, [JHINpOBCHKUI p-H., [IHINPONETPOBCHKA
0671., 49600, Yxpaina

dopma ByracHOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PyOpHK: 81.14.10.07, 27.35

Tema gucepranii:
1. MaTemaTtnyHi MoJesli Ta METOIM PO3B'sI3aHHS y3araJabHEHUX 33/1a4 TEIJI0O00MiHY TiJl, 1[0 06€pTalOThCS

2. Mathematical models and methods for solving generalized problems of rotating bodies heat exchange

Pedepar:

1. Incepraris Ha 30O6YTTSI HAYKOBOTO CTYIIEHS JOKTOpa TEXHIYHUX HayK 3a crenianpHicTio 01.05.02 - MmaTemaTuyHe
MOZIeJIIOBaHHS Ta O0YMCIIIOBaIbHI MeToau. —~HallionanbHa MeTanyprilina akazemis Ykpainy, [JHinpo, 2020. Y
Iycepralii BUPilIEHO BaKJIMBY HAYKOBO-TEXHIUHY [IPO6JIEMY iJBUIIEHHS TOYHOCTI MOZEJIIOBAaHHS SBUILA
TEIJIONPOBIIHOCTI B TijIaX, IO OOEPTAIOTLCS, 3 YPaXyBaHHSIM peJjlakcallii TEeNI0BOro MOTOKY, O Ja€ 3MOTY
HiABUINWTY TOYHICTh PO3paxyHKy TEMIIEpaTypHUX II0JIB y IUX Tinax. Y po6oTi Brepuie oTpuMano audepeHiiiiHe
y3arajibHeHe PiBHSHHS [I€PEHOCY €Heprii 15 PYLiMHOrO €JIEMEHTA CYLIJIBHOIO CEPEOBUILA 3 YPAXYBAHHAM
KiHII€BOi IIBUIKOCTI NOMKPEHHS TEIlJIa B KpUBOJIHINHIN cucTeMi KoopauHart. Takox Brepiue nobyg0oBaHO HOBE
KiHI|eBe iHTerpasibHe NIePeTBOPEHHS AJ1 PiBHSIHHS Jlansaca B IOBiJIbHIN 06J1aCTi , 0OMeXKeHil IeKibKoma

3aMKHEHMMH KyCKOBO-TJIaIKUMU KOHTypaMH, i HOBe KiHlieBe iHTerpajibHe I1epeTBOPEeHHs IJ1s1 piBHSIHHS Jlariaca B



LUWIIHIPUYHIN cucTeMi KoopauHar aJig o6;aacti . OTpuMaHi pe3ysbTaTy JO3BOJIMIIM Blieplie NoOyAyBaT HOBI
MaTeMaTH4Hi MOZeJIi MPoLecy TeIIONPOBiTHOCTI B Tilax 00epTaHHS y BUIJISAAL y3arajabHeHUX (i3 ypaxyBaHHIM
pesiakcalii TenaoBoro NOTOKy) KpalloBUX 3aa4 [J1s1 rinepoosivyHOro piBHSHHS TEIJIONPOBIAHOCTI i pO3poOUTH HOBI

METO/IM PO3B’sI3yBaHHS Bi/IIOBIIHMX KpalloBUX 33J1a4.

2. A thesis for obtaining a scientific degree of the Doctor of Technical Sciences in the specialty 01.05.02 -
Mathematical Modeling and Computational Methods. - Dnipro University of Technology. - National Metallurgical
Academy of Ukraine, Dnipro, 2020. The work is devoted to the pressing scientific and technical problem of
improving the accuracy of modeling the thermal conductivity phenomenon in rotating bodies through taking into
consideration a heat flow relaxation that enables to increase accuracy of temperature fields computation in
rotating bodies. For the first time a differential generalized energy transfer equation for the driving element of a
continuous medium, taking into account the finite velocity of heat propagation in a curvilinear coordinate system,
was obtained in the thesis. A new finite integral transformation for the Laplace equation in the arbitrary domain ,
bounded by several closed partially-smooth contours, and a new integral transformation for the Laplace equation
in a cylindrical coordinate system for the domain were developed for the first time as well. Finding the nuclei of
the constructed finite integral transformations by the finite element method and the Galerkin method for first-
and second-order simplex elements were reduced to the solution of a system of algebraic equations. The obtained
results allowed to build new mathematical models of the thermal conductivity process in rotating bodies in the
form of generalized boundary value problems (taking into account the heat flow relaxation) for the hyperbolic
equation of thermal conductivity, and to develop new methods for solving corresponding boundary value
problems. Mathematical models for calculating temperature fields in solid and hollow cylinders, as well as in solid
and empty two-component cylinders of finite length rotating with a constant angular velocity, taking into account
the finite velocity of heat propagation, were built in the form of generalized boundary value problems for
hyperbolic equations of thermal conductivity with the Dirichlet and Neumann boundary conditions. Using finite
integral transformations for piecewise homogeneous media, as well as the Hankel, Fourier, and Laplace
transforms, the temperature fields in the cylinders were found in the form of converging orthogonal series by
Bessel and Fourier functions. Mathematical models for calculating temperature fields in an isotropic and hollow
isotropic body rotating with a constant angular velocity were constructed, taking into account the finite velocity of
heat propagation as boundary value problems for hyperbolic equations of thermal conductivity with the Dirichlet
and Neumann boundary conditions and mixed conditions for a hollow isotropic body. Using the developed new
integral transformation for a two-dimensional finite space, the temperature fields in the isotropic and empty
isotropic rotating bodies in the form of convergent series by the Fourier functions depending on the boundary
conditions were found. For the first time mathematical models for calculating temperature fields in a paraboloid, a
hemispherical body, a thin-walled single-cavity hyperboloid and in a straight circular cone, which rotate with a
constant angular velocity, were developed, taking into account the finite velocity of heat propagation in the form
of boundary value problems for the thermal conductivity hyperbolic equation with the Dirichlet boundary
conditions. With the help of a new integral transformation developed for the 2D finite space, temperature fields
were found in these bodies in the form of convergent series by using the Fourier functions. For the first time a
mathematical model for calculating temperature fields in arbitrary domains during the electron beam welding was
constructed in the form of a boundary value problem of mathematical physics with the Dirichlet boundary
conditions. Heat flow in the body during the welding was simulated by a point source of heat moving along the
contour of the body with a constant velocity and known intensity by using the Dirac function. With the help of a
new integral transformation developed for the Laplace equation and the finite element method in the Galerkin
form, a temperature field in the form of a convergent series was found.
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VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Moxop Bonogumup BosoguMuposuy

2. Mokhor Volodymyr

KBasigikanis: n. 1. u., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa inpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
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Micue3HaxoaKeHHS:
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PeuenseHTu

VIII. 3aKkJIl04Hi BiZoMOCTi
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BiiacHe IIpi3Buine Im'sa Ilo-6aThKOBI
rOJIOBYIOYOTO Ha 3aciJaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZasIbHUM 32 peecTpallilo HayKOBOi

OisIIBHOCTI

I'HaTtymenko Bikropis Bonomumupisaa

['HaTtymenko Bikropis BonogumupisHa

IOpuenko T.A.



