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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX PyOpHK: 28.17.19

Tema gucepranii:

1. MaTemaTrn4yHi MOZEJIi PO3CISIHHS €JIEKTPOMArHiTHUX XBUJIb B IIPOCTOPI i YNCEJIbHUN EKCIIEPUMEHT

2. Mathematical models of electromagnetic waves scattering in space and numerical experiment

Pedepar:

1. O6'exTOM OOCTiAKEHHS TUCcepTallii € pO3CisIHHS eJIeKTPOMAarHiTHUX XBUJIb Ha ileasibHO MPOBiAHIN OBepxHi
0ob6epTaHH4 i Ha iZileasIbHO NPOBiHOMY IJIOCKOMY €KpaHi, pOo3TalloBaHOMY Ha MEXi PO3Lily JBOX CEPEIOBUILL.
Mero1o nocimkens € noby0Ba MaTEMaTUIHUX MOJIeJIel 1711 BKa3aHUX 00'eKTiB . V nucepTaninHiil poboTi
BHUKOPHCTOBYIOTbCSI METOJIM MaTeMaTUYHOI Pi3UKK, MaTeMaTUYHOTO aHali3y, AudepeHuiaabHUX PiBHIHb, JiHIHO]
anrebpu, METOI M YACEJIBHOTO aHali3y, 30KpeMa METO], AUCKPETHUX 0COOIMBOCTE. Briepiue 3amavya nudpaxiii
€JIEKTPOMArHiTHOI XBUJIi Ha ileaslbHO TPOBiIHIN IOBEPXHi OOEPTaHHS 3 LOBIJIbHMM IJIAJKUM KOHTYPOM 3BEJI€HA 10
CHCTEM OJJHOBMMIiPHUX TiMePCUHTYJISIPHUX i CUHTYJISIPHUX iHTErpajIbHUX PiBHSHD i3 BMiHHUMU KoedilieHTamu.
Meropm, [¥CKpeTHUX OCOOGIMBOCTEN BIEpILe 3aCTOCOBAHUI 11711 YUCEJIBHOTO PO3B'SI3Ky TaKUX CUCTeM. JloBeeHi
TeopeMHU 30DKHOCTI HAbJIMKEHUX PO3B’SI3KiB LIMX CUCTEM [0 TOYHOTO Y Bif[IOBiIHUX riIbOEPTOBUX IIPOCTOPAX.
Brniepuie 3amaya nudpakiii e1eKTpOMarHiTHOI XBUJIi Ha ileajibHO MPOBiAHOMY IIJIOCKOMY €KpaHi, pO3TallOBAaHOMY Ha

MEXi PO3[isy BOX CEpPEeNOBUIL, 3BOAUTHCS JO CUCTEMU JBOBUMIPHUX TII€PCUHTYJISIPHUX iHTErpajbHUX PiBHSIHD



BiJHOCHO (PYHKIil, Yepe3 gKi BUPaKalTbCs YCi (i3uyHi XapaKTePUCTUKU €JIeKTPOMAarHiTHUX N0J1iB. Ha 0CHOBI
nobyoBaHUX Mozeset audpakiii i MeTony IUCKpeTHUX 0COOJIMBOCTEN pO3p00JIeHO IporpamMHe 3abe3redeHHs,
SKe JJ03BOJIS€ TPOBOAUTU YMCEJIbHN aHaJli3 TPMBUMIDHAX MaTEMATUYHUX MOJieJiell 6araTopedaeKTOPHUX CUCTEM
aHTeH. [171aHyeTbCs yIPOBAIKEHHS OTPUMAHUX YUCEJIbHUX Pe3yJbTaTiB AJ1s1 1I00Y10BU Ta €(PEKTUBHOI ONTUMIi3allii

peanpHUX 6araTopedIeKTOPHUX CUCTEM Y aHTEHHIN TexHiLj.

2. Object of the research is the scattering of electromagnetic waves on a perfectly electrically conducting surface
of rotation and on a perfectly conducting plane screen located on a boundary between two media. Aim of the
research is development of mathematical models of indicated objects. The thesis contains applications of
mathematical physics, mathematical analysis, differential equation, linear algebra, computational methods, and in
particular the method of discrete singularities. For the first time the problem of an electromagnetic wave
diffraction by the rotation surface with arbitrary smooth contour is reduced to the set of one-dimensional
hypersingular and singular integral equations with variable coefficients. The method of discrete singularities were
used for such set numerical decision for the first time. The approximate solution convergence to exact solutions
theorems were proved in the respective Hilbert spaces. For the first time the problem of electromagnetic wave
diffraction on a perfectly conducting plane screen located on a boundary between two media is reduced to a
system of two-dimensional hypersingular integral equations relative to the functions using which all physical
characteristics are expressed. Based on the developed mathematical models of diffraction and the method of
discrete singularities a software has been developed, that can perform numerical analysis of various multireflector
antennas three-dimensional mathematical models. The developed technique is planned to be applied in various
fields of the reflector antenna technology for effective optimization of real-life multireflector antenna systems.

Jep>kaBHHH peecTpaniliHuil Homep [iP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIbBHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi goKymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tanpens Opint Bosogumuposuy

2. Gandel Yuriy Volodymyrovych

KBasigikanis: 1.¢.-m.1., 01.01.03
InenTudikarop ORCID ID: He sacrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Hocua Onexcaunap Mocunosuy

2. Hocua Onekcanyp Mocunosua

KBasidikamis: 1.¢.-m.u., 01.04.03
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Oywmkin Bosnogumup JJaBunoBriBud

2. dywmkin Bonogumup JJaBugoBU4YBIY
KBasmigikamis: x.¢.-m.u., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamnist:

IloBHe HaliMeHYyBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

Imentudikarop ROR: He zacrocoyerbcs

PeuenseHTu



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

Crosu [Opii1 I'puroposuy

CrosH [Opii1 I'puroposud

FOpuenko T.A.



