O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0525U000091
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 26-02-2025

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kanibepna McTucnaB €BreHoBUY

2. Mstyslav Y. Kaliberda

KBasigikanis: k. ¢.-m. 1., gor., 01.04.03

I,T.[eHTI/I(l)iKaTop ORCID ID: 0000-0002-8169-4360

Bup, pucepranii: nokrop Hayk

AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HayKoBOi creniaIbHOCTI: 01.04.03

Ha3zBa HayKoBoi creniajibHOCTI: Panjodisuka

T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
JaTa 3axHcTy: 20-02-2025

CnenianbHICTB 32 OCBITOMO: [IpuKkiaHa MaTeMaTKa

Micue po60oTH 34,00yBava: XapkiBcbKuil HaljioHaIbHKI yHiBepcuTeT imeHi B. H. Kapasina

Kopg, 3a €IPIIOY: 02071205

Micuesnaxo,szeHHa: mangaH CBobonu, 6yn. 4, XapkiB, XapKiBcbkuil p-H., 61022, Ykpaina

dopma ByacHOCTI: [lepkasna
Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeliaJai30BaHOi BYEHOI pazu): [l 64.051.02
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUil HALOHAJIBHMIT YHiBepcuTeT imeHi B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micue3Haxoa>KeHHS: maiinan CBo6oay, 6y, 4, Xapkis, Xapkicbkuii p-H., 61022, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COO0M: XapkiBCchbKMil HalliOHAIbHUI YHiBepcuTeT iMeni B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micue3HaxoaKeHH: maiinan CBo6ou, 6yn. 4, XapkiB, XapkiBcbKuil p-H., 61022, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TemaTHYHHUX PYOpPHK: 29.35.33, 29.35.19, 29.35.23

Tema gucepranii:
1. UncenbHO-aHaMITUYHI METOLM B TeOpii A paKLii XBU/Ib HA IIJIOCKUX €KPaHaxX

2. Numerical-analytical methods in the theory of waves diffraction by plane screens

Pedepar:

1. IncepTariito MprucBs9eHO PO3BUTKY YMCEJIbHO-aHAJIITUYHMX METOiB B Teopii gudpaxiii eleKTpoMartiTHUX Ta
aKyCTUYHUX XBUJIb HA ifleasIbHO MPOBIJHUX Ta iIMIIEAHCHUX IIJIOCKUX €KPaHaX, PO3TAlIOBAHUX Y BiJIbLHOMY
[IPOCTOPI, Y IIJIOCKUX AieJIEKTPUYHUX XBUJIEBOLAX, XBUJIEBOJAX 3 ileasIbHO IIPOBiAHMMY CTiHKaMu. ['paHnyHi 3apayi
ILJIs1 piBHSIHHS ['€/1bMrosiblia 3B€0E€HO 10 iIHTerpaibHUX PiBHSIHDb. BJIaCTUBOCTI CMCTEM HEOIHOPIAHOCTEN 3HANLEHO 3
PiBHSIHB, 3aMIMCAHUX Y ONlepaToOpPHill popmi, BinHocHO amnityn @yp'e poscisiHoro noss. Ha ocHOBI po3BHHEHUX
METO[IiB OCJIIPKYIOTbCSI CTPYKTYPH, Y SIKUAX IMOJIs1 IOJAI0THCS 5K IJIOCKI, LAMIHAPUYHI Ta cpepruyHi XBUII, & TAKOX
4K ixX cynepnosuuid. JJocaiiKeHo HanliBHECKIHYEHH] [TepioJnyHi CTPIYKOBI pelliTKY, HECKIHYEHHI IIepioguYHi Ta
CKiHY€HHI PelliTKU Y BaKyyMi Ta y IIJIOCKOMY JlieJIEKTPUYHOMY XBUJIEBOJi, 6araTomapoBi PeliTKY, HECKiHUeHHi
O/IHOLIAPOBI Ta JBOLIAPOBI CTPIUKOBI pEeLITKY 6€3 CKiHY€HHOI KiJIbKOCTi CTPiYOK. PO3IJIsIHYTO €J1eKTpOMarHiTHy
B3a€MO/IiI0 JBOX HaIliBHECKIHUEHHUX PEILITOK 3 JOBIJIbHMM 3a30POM Mi>K HUMMU. Y IKOCTI iMIIEJaHCHUX CTPIYOK IIPU
OTPMMAaHHI YMCJIOBUX PE3YyJIbTaTiB 00paHO rpadeHoBi CTPiuKU. JJOCIiIKEHO PO3CisHi N0 HECKIHUEHHO TOHKOTO

KiJIbIiSl, €/IeKTPOMArHITHY B3a€MO/Iil0 OJTHOTO ab0 BOX AMUCKIB Ta HaIiBIIJIOMWMHU. [JOCTiIKeHO BIaCTUBOCTI



KPYIJIOrO XBUJIEBOZY 3i CKIHUEHHOIO Ta HAIliBHECKIHYEHHOIO NEPIOANYHOI0 CUCTEMOIO aKCiaIbHO-CUMETPUYHUX

HeogHopinHocTel. [IpoBeeHo ONTUMI3allilo NapaMmeTpiB.

2. The dissertation is devoted to the development of the numerical-analytical methods in the diffraction theory of
the electromagnetic and acoustic waves by perfectly electric conducting and impedance plane screens in free
space, dielectric waveguides, waveguides with perfectly electric conducting walls. The dissertation proposes an
approach in which a complex multi-element obstacle is represented as a combination of more simple ones, which
can be single strip, disk, whole in the plane, etc. The solution of the so-called key problem, the diffraction problem
by a single discontinuity is known or it is obtained by the methods developed in the dissertation. The properties of
the whole structure are determined with the help of the operator method. The boundary-value problems for the
Helmholtz equation are reduced to the integral equations. The properties of the systems of discontinuities are
obtained from equations relatively Fourier amplitudes of the scattered field written in the operator form. On the
basis of the developed methods, the structures where fields are represented as plane, cylindrical, spherical waves,
as well as the superposition of these waves are studied. The semi-infinite periodic gratings, infinite periodic as
finite gratings in vacuum and inside the plane dielectric waveguide, multilayer gratings, single-layer and double-
layer strip gratings without finite number of strips are studied. The physico-mathematical models of the semi-
infinite systems of discontinuities of various types are developed using the operator method in combination with
the method of singular integral equations and the method of moments. On the basis of these models, highly
efficient numerical algorithms are created for the calculation of the scattered fields and electrodynamic
parameters of the discontinuities. A general theory of the scattering of electromagnetic waves by the infinite
periodic gratings with a break of periodicity is created. Rigorous solutions to diffraction problems are obtained and
the characteristics of the fields that excites as a result of the brake of periodicity are analyzed in detail. The mutual
influence of the perfectly electric conducting and graphene strips in periodic gratings and the guiding properties
of the structures are determined. For the first time, it is shown that in the case of the graphene infinite grating, the
interaction of strips is noticeably stronger both near the Rayleigh-Wood anomaly and near the plasmon
resonances. For the first time, the results about electrodynamic characteristics of graphene gratings, including the
semi-infinite graphene strip grating in vacuum and placed inside a dielectric waveguide, a semi-infinite system of
layers of infinite graphene gratings in a dielectric slab, are obtained. The effects of excitation of a number of
resonances, which the considered structures are able to support, and their influence on the characteristics of the
fields are determined. A generalized methodology for studying the interaction of zero thickness impedance
scatterers with the plane electromagnetic waves is developed. The optimization of parameters is made.
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