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Pedepar:

1. O6'eKT mOCTiI>KeHHS — IPOIeCH PE30HAHCHOTO PO3CISIHHSA i reHepallii XBUIb B HETIHIMHUX [IaPOBUX
€JIEKTPOJMHAMIYHUX CTPYKTYpax. MeTolo nucepTaniiiHoi po6oTu € nobyoBa OOUMCIIIOBaTIbHUX METOiB
IOCIIiIKEHHS IIPOLLECIB PE30HAHCHOI'O PO3CiSHHS i reHepallii XBUJIb B HEJIIHIMHUX [IAPOBUX €JIEKTPOANHAMIYHUX
CTPYKTypax. Y AucepTaLiliHiil po60Ti 3alpONOHOBAHO PillleHHS aKTyasbHOI HAyKOBO-IIPAKTUYHOI 3aja4i pO3pOOKMu
MaTeMaTU4YHOI MOJieJli Ta 00YMCIII0OBAIbHUX METO/MIB PO3B'SI3aHHS B PE30HAHCHOMY Jlialla3oHi 4acToT KpaloBUX
337,24 pO3CisIHHA 1 reHepalii XBUJIb TPETHOI FAPMOHIKM HEJIIHIMHUX apOBUX €JIEKTPOAVMHAMIYHUX CTPYKTYP. 3ajaya
6a3yeThCs HA BUPIlIE€HHI €KBiBaJIEHTHOI CUCTEMU KOMIIEKCHUX HEJIiHIMHUX iHTEerpajibHUX PiBHSHb ['amMmepIITeiiHa,
sIKa 32 JOMIOMOTOI0 KBaIpaTypHUX POPMYJI 3BOAUTHCS 4O CUCTEMHU KOMIJIEKCHUX HEJIiHITHUX anre6paidyHuX piBHSIHb
Ipyroro pony. OCHOBOIO 3aIIPOIIOHOBAHOrO B pOOOTi MifxoAay 1o ii pillleHHs € caMOy3roJl)KeHN1 MeToJ, TO6TO
iTepaniiinuil Mmeton, No6ynoBaHUI Ha 6a3i 6;I0KOBUX iTepallifHUX NpoLenyp. Y poOOTi TaKOXK YAOCKOHATIEHO METO],
aHaJIi3y Ha 4yaCTOTaX BUIPOMIHIOBaHHS CIIEKTPaJIbHUX 3a7a4 3 iHAYKOBAHOIO NieJIEKTPUYHOIO IIPOHUKHICTIO

HeJliHifiHOTO mapy. O6’efHAHHS CAMOY3T0/I)KEHOI0 METOAY i CIIEKTPaIbHOTO aHaJli3y NO3BOJINJIO BIIEPIIE B MeXax



€JIMHOTO MiIX0ny NOCIiLUTH HENiHIMHI pe30HAHCHI TPOLECHU Ha YaCTOTAaX PE30HAHCHOTO PO3CisHHA i reHeparii
KOJIMBaHb, BUOMPAIOUU B SIKOCTi YAaCTOT 30y IKEHHSI BEJIMYMHY, 1[0 BU3HAYAIOTHCS IiICHUMU YaCTUHAMU
KOMIIJIEKCHHUX BJIACHUX YaCTOT iHAYKOBaHUX CIIEKTPAJIBHUX 3a/1a4. HaBeieHO KpUTepii OLiHKY JOCTOBIPHOCTI

004K CJIEHb: YMOBY BUKOHAHHS 6ajlaHCy €Heprii; KpUTepiiB 06yMOBIEHOCTI MaTpULb 17151 337124 BUIPOMIHIOBAaHHS Ha
YyTIUBICTh 0O [TOXNOOK O6YMCIIEHHS Ta IIePEBiPKU iHAYKOBAHUX CIIEKTPAJIbHUX 33724 Ha BUPOIKeHHs. Po3pobieHi
B IUCePTaLiliHill po6OTi MaTeMaTH4Hi MoZeJi Ta 3000YTi pe3yJibTaTu BIPOBaIKeHi y NepKOIHKeTHI HayKOBO-
IocainHi pobotu: «I'eHepallisi, TOCUIEHHS, NETEKTYBaHHS Ta PO3MOBCIOIPKEHHS TEPArepL,0BOro BUIIPOMiHIOBAHHSI:
€JIEKTPOAMHaMIUHEe MOJZIEJIIOBaHHS Ta €eKCIIepUMEHT», «HOBi TEOpeTHUYHI Ta eKCIEPUMEHTAJIbHI METOAU B
€JIEKTPOAMHAMIYHOMY MOZEJIOBaHHI, FeHepallii Ta BUIPOMiHIOBaHHI €JIEKTPOMAarHiTHUX XBUJIb TirareprioBoro Ta
TepareploBoro Aiana3oHiB YaCcTOT», 1[0 BUKOHYBAJIMCS B PAMKax TEMAaTUYHUX IJIaHiB HAyKOBO-JLOCJIIAHUX POOIT y
Bigmini Teopii gudpakuii Ta nudpakuintHoi enexrponiku IPE im. O.4. Yeukosa HAHY, TakoxX B HaBYajbHOMY NPOLEC]
IIPY HiJrOTOBL acMipaHTiB, 10 HABYAIOTHCS 32 IUCLUIUIIHOIO «BrOpaHi NUTaHHS Cy4YaCHOI TEOPEeTUYHO]
paziodizuxu» B IPE im. O.4. Ycukosa HAHY. 3106yTi B po6OTi pe3ysbTaTy [10B’513aHi 3 peasizallielo MiXKHapOIHUX
Iporpam, 1o crinbHo nposogunuck HAH Vkpainu ta llIBencbkum IHCTUTYTOM 110 Tporpami Bic6i, HazBa IPOeKTYy:
"Po3mrpeHi METOAM BUPillI€HHS BEJIMKOMACIITaOHUX 33724, CIIPSIMOBAHUX Ha CYNIEPKOMII'IOTEPY Ta NapasiesibHi

obuyuciieHHs".

2. Solving problems of scattering and generation waves by means of nonlinear layered electrodynamic structures
in the resonant frequency range. To the dissertation purpose is construction of computational methods and
process research of scattering and generation waves by means of nonlinear layered electrodynamic structures in
the resonant frequency range. In the dissertation, a solution to a challenging scientific and practical problem of
developing a mathematical model and computational methods for solving boundary value problems of scattering
and generation of third harmonic waves by means of nonlinear layered electrodynamic structures in the resonant
frequency range is proposed. The problem is based on solving an equivalent system of complex nonlinear integral
Hammerstein equations, which, using quadrature formulas, is reduced to a system of complex nonlinear algebraic
equations of the second kind. The developed algorithm for the numerical analysis is based on a self-consistent
approach, that is, an iterative method based on block-iterative procedures. In the work, algorithms are also
constructed and the induced spectral problems are investigated at the frequencies of radiation (scattering and
generation) - that is spectral problems with layers of induced dielectric permeability. The combination of self-
consistent and spectral analysis made it possible, for the first time, within the framework of a unified approach, to
study nonlinear resonance processes at the frequencies of resonant scattering and generation of oscillations,
choosing as the excitation frequencies the quantities determined by the real parts of the complex eigen
frequencies of the induced spectral problems. Criteria for evaluating the reliability of calculations are given:
conditions for fulfilling the energy balance law; estimates of the condition number of the matrices of the radiation
problems via the sensitivity of the self-consistent analysis to computational errors, as well as investigation of the
matrices of induced spectral problems for degeneracy. Developed in the dissertation mathematics models and
obtained results implemented in the scientific research of state budget on themes: "Generation, amplification,
detection and propagation of terahertz radiation: electrodynamic modeling and experiment", "New theoretical and
experimental methods in electrodynamic modeling, generation and radiation of electromagnetic waves of the GHz
and THz (terahertz) range" which used within themes plans scientific research works in department of diffraction
theory and diffraction electronics O.Ya. Usikov Institute for Radiophysics and Electronics National Academy of
Sciences of Ukraine (IRE NASU) also in educational process in preparation of postgraduate students which study in
the discipline "Selected issues of modern theoretical radiophysics" in IRE O.Ya. Usikov NASU. The results obtained
in this work are related to the implementation of international programs jointly conducted by the National
Academy of Sciences of Ukraine and the Swedish Institute. Grant the Visby Program of the Swedish Institute,
Project title: "Advanced solution techniques for large - scale problems aimed at supercomputers and parallels
computations".
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