O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0513U000310
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 08-04-2013

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Makcumenko-Illeriko Kupuso Bosogumuposuy

2. Maksymenko-Sheyko Kyrylo Volodymyrovych
KBasmigikamis:

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 3axHcTy: 04-04-2013

CreniaJbHICTh 3a OCBiTOIO: 7.080301

Micue po6oTH 3400yBaya: lnctutyt npobiem mMammHo6yyBaHHs iM. A.M. Tlinroproro HAH Ykpainu

Kopg 3a €IPIIOY: 03534570

Micue3Haxoa>KeHHS: 61046, m.XapkiB, By JIm. [Toxkapcbkoro 2 /10

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOoi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BY€HOI pagH): [ 64.180.01

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT IPO6IIEM MAaMHOGYAyBaHHs imM. A. M. TTigropsoro

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 03534570

Micue3Haxoa>KeHHS: By [Toxapcbkoro 2/10, m. Xapkis, XapKiBcbKuii p-H., XapKiBcbka 0671, 61046, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [HCTUTYT TPO6IIEM MAamMHOGYyBaHHs iM. A.M. Tlinropaoro
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYGPHK: 27.31

Tema guceprauii:
1. R-¢yHKuii B MaTeEMaTUYHOMY MOZIETIOBAaHHI FeOMeTPUYHUX 00'€KTIB i Pi3UYHUX 10JIiB

2. R-functions in mathematical modeling of geometric objects and physical fields

Pedepar:

1. O6'eKTOM HOCIIIKEHHS € aHAITUYHA iTeHTUdikallis reOMETPUYHUX 00'€KTiB HEKIIAaCUYHOI (OPMHU, 10J151 Pi3HO]
¢disnuHoi npupoau. MeTor pob0TH € NOCIIPKEHHS 11 YA0CKOHAJIEHHSI KOHCTPYKTUBHUX 3aC006iB Teopii R-pyHKil
MpY PO3B'si3aHHI 0O6epHEHOi 3a/1a4i aHaiTHYHOi reomeTpii B 2D i 3D; MaTeMaTHUyHe i KOMIT'IOTEPHE MOJIETIOBaHHS
110J1iB pi3HOi Pi3nyHOi IPUPOLHU, Y TOMY YMCIIi 3 TBUHTOBUM TUIIOM CUMeTpii MeTooM R-dyHKIi. MeToau
IocimKkeHHs: MeTon, R-QyHKil, BapianiiiHi MeTonu, TEH30pHUI aHai3. JJociikeHo OCHOBHI cuctemMu R-
orepaliii i onepaiy nobynosy AiNSTHOK rpaHuli. Po3po6ieHo MmeTony no6yn0BY PiBHSIHb FE€OMETPUYHUX 00'€KTIB 3
Pi3HMMU TUIIAMU CUMETPpIi, 06'eKTiB ppakTasbHOi reomeTpii. [To6y0BaHO PiBHSAHHS psAy MAlIMHOOYIiBHUX
IeTasneil, y TOMy 44CJIi Ky30Ba aBToM06iss B 3D. Po3po61eHO anropuTm aBTOMaTUYHOTO (POPMYBaHHS
[IpeIMKaTHOTO PiBHSIHHS CKJIATHOTO reOMETPUYHOr0 06'eKTa 32 €AMHOIO JIOTiYHOI0 PopMyIio0. Po3pobieHo

METOJUKY [TPOBEJEeHHS 00YMCIIIOBAJIPHMX €KCIIEPUMEHTIB IIPU PO3B'S13aHHI psly IPAKTUYHO BaXKJIMBUX 3311a4, B



TOMY YMCJIi B €JIeMEHTaxX KOHCTPYKLii SI€PHUX eHepPreTUYHUX YCTaHOBOK. [100yZj0BaHO MaTeMaTU4Hi Mofiei Teuii
HECTUCJIMBO] B'SI3KO1 PiIMHU 1 TEMJIO06MIHY IIpU PyCi PilMHY 10 KaHaJaX i3 TBUHTOBUM TUIIOM CUMeETpii B
KPUMBOJIiHITHMX HEOPTOTOHAJIbHUX KOOPJMHAaTax. HaykoBa HOBM3Ha I0JISrae B TOMY, 10 PO3pO6JIEHI METOAM Ta
KOHCTPYKTUBHI 3aC00M LO3BOJIWJIY BIIEplLIE peali3yBaTy aHAJIITUYHY iTeHTU(IKalil0 HEKJIACUYHNAX FEOMETPUYHUX
006'exTiB y 3D, 06'eKTiB (ppaKTasbHOi reOMETPIi, CyTTEBO CIIPOCTUTH Ta aBTOMATU3yBaTH NPOLEC OOYL0BU
CHMETPUYHMX QYHKLI 1J151 CUMeTPUYHUX obsiacTell. Briepuie no6ynoBaHi MaTeMaTUyHi Mojiesli Tedii HeCTHUCIUBOI
B'SI3KOI PiJHU Ta TEIJI000MiHYy IIPU PYCi PiiMHM 110 KaHajaX 3 TBUHTOBAM TUIIOM CHMETPIii B KpUBOJIiHITHUX
HEOPTOTOHAJIBHUX KOOPIMHATAX, i JOCJIIIPKEHO BIIJIMB [TapaMeTpa 3aKPYTKU Ha XapaKTep PO3Ioziny
riIpoAvMHaMiYHUX | TeMIIepaTypPHUX M10J1iB. OTpruMara NoAabIInil PO3BUTOK METOIUKA ITPOBEIEHHS

004N CIIIOBATIbHUX €KCIIEPMMEHTIB IIPY PO3B'sI3aHHI 3a71ay AOCTiIKeHHs (Pi3UYHUX M0J1iB Pi3HOI MPUPOIY METOMIOM
R-¢pynKuiil. PesyabTatt po60TH BIPOBAIKEHO Y MOCKOBCHKOMY [I€p’KaBHOMY TE€XHOJIOTIYHOMY YHIBEPCUTETI
"CTaHKiH" IK TEOPETUYHY Ta IPAKTUYHY OCHOBU ITPU MAaTEMATUYHOMY MOJIE€JIIOBAaHHI FEOMETPUYHUX 00'€KTIB 1151
OIIiHKM I1apaMeTpiB TOYHOCTI METAJIOPiXKYYUX BEPCTATIB, /1711 PO3BUTKY KOMII'IOT€PHO-TPadivyHOro MeTony
PO3B'sI3aHHS 337jla4 MaTeMaTUYHOIO MOJIEJIIOBaHHS Ta 7151 OpraHisalii Ipouecy NPpOTOTUIYBAHHS 3 BUKOPHUCTAHHIM
R-(yHKILil, a TAKOX B HABYAJIbHUI MTPOL,eC XapKiBCbKOTO Ta 3al0pi3bKOro HalliOHAJIbHUX YHiBEPCUTETIB. [anysi

BUKOPUCTAaHHS - €EHEPIre€TUKaA, MEIH.II/IHO6y,HYBaHHH.

2. The research object is the analytical identification of geometrical objects of the nonclassical form, and fields of
the various physical nature. The purpose of the work is the research and improvement of constructive tools of the
R-functions theory at the solving of the analytical geometry inverse problem in 2D and 3D; the mathematical and
computer modeling of fields of the various physical nature, including ones having screw type of symmetry with the
R-functions method. Research methods: the R-functions method, variational methods, the tensor analysis. The
basic R-operations systems and operations for building sites of boundary were investigated. The methods to build
the normalized equations of geometrical objects with various types of symmetry and fractal geometry objects were
developed. The equations of some structure elements in mechanical engineering, including the automobile frames
were obtained in 3D. The algorithm of automatic formation of the predicate equation for composed geometrical
object by common logic formula was developed. The technique of numerical experiments was developed for
practical problems including nuclear power plant elements. The mathematical and computer models of
incompressible viscous liquid flow and heat exchange were constructed in curvilinear non-orthogonal coordinates
at motion of liquid along screw type symmetry channels. Scientific novelty: the developed methods and
constructive means have allowed to realize for the first time the analytical identification of nonclassical
geometrical objects in 3D, fractal geometry objects. The process of construction of symmetric functions for
symmetric areas was simplified essentially and automated. The mathematical models of an incompressible viscous
liquid current and heat exchange were constructed at flow of a liquid on channels with screw type of symmetry in
curvilinear non-orthogonal coordinates, and influence of twisting parameter was investigated for the first time on
hydrodynamical and temperature fields distribution character. The technique of computing experiments
conducting has received the further development at the solving of research problems of the various nature
physical fields with the R-functions method. The results of work are used in the Moscow state technological
university "Stankin" as the theoretical and practical bases at mathematical modeling of geometrical objects for an
accuracy parameters estimation of metal-cutting machines, for development of the computer-graphic method of
the mathematical modelling problems solving and for the organization of prototyping process using R-functions,
and also into educational process of the Kharkov and Zaporozhye national universities. The areas of application are
power engineering, mechanical engineering.
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