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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dopmyBaHHS Ta NEPETBOPEHHS [APMOHIYHUX i HECTallilOHAPHUX €JIEKTPOMAarHiTHUX I10J1iB 6araTroesleMEHTHUMU

CTPYKTypaMU BUIIPOMIHIOBAUiB €JIEKTPUYHOrO i MATHITHOTO THUIIIB 3 BUKOPUCTAHHSM HEJIHIMHUX €JIEMEHTIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Formation and transformation of harmonic and non-stationary electromagnetic fields by multi-element structures
of electric and magnetic type radiators using nonlinear elements

Pedepar yKpaiHCBKOIO:

MeTo10 po60TH € NOJABIINI PO3BUTOK YUCEIbHO-aHANITUYHNAX METO/IiB PO3B'I3aHHS IPAHUYHUX 3a7a4
€JIEKTPOJVUHAMIKY 3 HEJIiIHINHUMY IPAaHMYHYMU YMOBAMHU J1J1s1 6araTOpe30HaHCHUX, 6araToejeMeHTHUX
BUIIPOMIHIOIOUMX CTPYKTYP; IOOYZOBA Ha iXHill OCHOBI aIeKBaTHUX MaTeMaTUYHUX MOJieJIel BUIIPOMiHIOBaYiB
Pi3HOMaHITHUX TUIIIB; IPOBEAEHHS €(PEKTUBHOTO 6araTornapaMeTUYHOrO0 MOJIE/IOBAHHS 010 BU3HAYEHHS
(}i3sMYHUX BIACTUBOCTEN BUIIPOMIHIOIOUMX CTPYKTYP 3 HOBUMHU I MOJIiNIIeHUMHU QYHKIiOHAIbBHUMU
XapaKTEPUCTUKAMU [IJI51 PI3HUX rajly3ell 3aCTOCYBaHHSI; PO3BUTOK HEJIiHIMHOI Teopii cucTeM 300py, KEPYBaHHS Ta
IIEPETBOPEHHS €JIEKTPOMArHiTHOI eHeprii B IOCTIHUI CTPYM (PEKOH(IrypOBaHUX PEKTEH) 1 BUBHAYEHHS (i3UYHUX
BJIACTUBOCTEN PEKOHQIrypOBaHUX PEKTEH [1JIs1 TOJAJBLIOrO yIOCKOHATIEHHS Ta BIPOBA/I’KEHHS TEXHOJIOTIN
1106yJ0BY a/IbTEPHATUBHUX JI)K€PEeJl €HEPro>KUBJIEHHS. Y3araJlbHEHUM METOJIOM HaBeJ€HUX MarHiTOPYyIiNHUX CUJL
PO3B’s13aHO 3334y OudPaKLii eIeKTPOMarHiTHUX XBUJIb HA CUCTEMI pE30HATOPIB y MPSIMOKYTHOMY XBUJIEBOI,
3B'43aHUX JiadpparMamMy 3 Pe30HaHCHUMHU LiinMHaMU. [I06yJOBHO MaTEMAaTUYHY MOJIEJIb [JIs1 BUIPOMiHIOBaYa
KiesiHa 3 onepevyHoIo WijIMHOIO B IUPOKIiN CTiHI NPSIMOKYTHOI'O XBUJIEBOAY Ta iMIIEJAHCHUMU MOHOIIOJISIMU.
Po3po6seH0 iMITyIbCHUI HAAIINPOKOCMYTOBUM BUNIPOMIHIOBAaY €JIEKTPUYHOTO Ta MArHiTHOTO TUITY, aHAJIOT
BUIIPOMiHIOBaya KieBiHa, B SIKOMy HEOOXiIHi XapaKTePUCTUKU 3a6€311eUyI0TbCSI CUJIbHOIO B3a€MOJI€I0 IOTO
CKJIaIOBUX YaCTHH. [IpoBeeHo onTuMizaliiio 1oro napaMeTpiB Ta BCEOIYHUIT aHAi3 HAMTPSIMJIEHUX, YACTOTHUX Ta
4aCOBMX XapaKTEPUCTUK TAaKOr'O BUIIPOMiHIOBayYa. [100yj0BaHO MaTeMaTU4YHy MOJIeJb 30yI>KEHHSI BiIKpUTOrO
MIKpPO-p€30HaTOpa y BUIJIALI Ai€JIEKTPUYHOTO CTPYIKHA 31 CKIHUEHHOIO PELIITKOIO i3 TOBEPXHEBUX IIPSIMOKYTHO-
LMJIHAPUYHNX BUIIPOMIHIOBAYiB 3 rpadeHa, po3TalloBaHUX Ha IIOBEPXHi KPYrOBOIO AieJIeKTPUYHOr0 UUJIiHApa.
[TobymoBaHO MaTeMaTUYHy MOZEb PeKOH(IrypoBaHUX PEKTEH Ta PO3pO0JIEHO NPAKTUYHI peKOMeHalii 171s
IIPOEKTYBAHHS PEKOH(QIrypOBaHUX PEKTEH, 5IKi BUKOPUCTOBYIOTLCS B Pi3HUX CUCTEMAx O0€3MPOBiIHOI Nepenadi

€Heprii.

Pedepar aHI1iliChKOIO:

The purpose of the work is the further development of numerical analytical methods for solving boundary value
problems of electrodynamics with nonlinear boundary conditions for multi-resonant, multi-element radiating
structures; building on their basis adequate mathematical models of emitters of various types; conducting effective
multi-parameter modeling to determine the physical properties of radiating structures with new and improved
functional characteristics for various fields of application; development of the nonlinear theory of systems for
collecting, controlling and converting electromagnetic energy into direct current (reconfigured rectens) and
determining the physical properties of reconfigured rectens for further improvement and implementation of
technologies for the construction of alternative energy sources. The problem of diffraction of electromagnetic
waves on a system of resonators in a rectangular waveguide connected by diaphragms with resonant slots is solved
using the generalized method of the induced magnetomotive forces. A mathematical model for a Klevin radiator
with a transverse slot in a wide wall of a rectangular waveguide and impedance monopoles is constructed. A pulsed
ultra-broadband radiator of electric and magnetic type, an analogue of the Klevin emitter, has been developed, in
which the necessary characteristics are provided by the strong interaction of its constituent parts. Optimization of
its parameters and a comprehensive analysis of the directional, frequency and time characteristics of such radiator



were carried out. A mathematical model of the excitation of an open micro-resonator in the form of a dielectric
rod with a finite lattice of surface rectangular-cylindrical emitters made of graphene, located on the surface of a
circular dielectric cylinder, was constructed. A mathematical model of reconfigurable rectennas has been

constructed and practical recommendations for designing reconfigurable rectennas used in various wirele
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: MateMaTi4Hi MOZIEJI Ta €JIEKTPOAMHAMIYHI XaPAKTEPUCTHUKY 6araTope3OHaHCHNX,

6araToeJ€eMEHTHUX BUNIPOMIHIOIOYMX CTPYKTYP Ta PEKOH(PIrypoBaHUX PEKTEH.
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Omnuc HTII: IMo6ynosano matemaTndHi MOZIENE CUCTEMU NPOXiIHUX PE3OHATOPIB (DE30HAHCHUX fiadparm) B
[IPSMOKYTHOMY XBUJIEBOZI; BUIIPOMiHIOBa4a KileBiHa 3 I10NepevyHoro LiIMHOK B IPSAMOKYTHOMY XBUJIEBOI Ta
iMIT€JaHCHMMHU MOHOIIOJIIMU. PO3paxoBaHO 4acoBi Ta MPOCTOPOBI XapaKTEPUCTUKU HAJMIVPOKOCMYTOBOTO
BuIpoMiHioBava Knesina. Po3p’s3aHo 3agadi audpaxuii E- i H-nos130BaHHOI [1710CKOI XBUJI HA CKiHYEHHIN
NepioANYHIN PeIiTLi 3 NPSIMOKYTHO UUJIIHAPUYHYX BUIIPOMIHIOBAYiB 3 rpadpeHa, pO3TallOBAHUX B a3MMYTaJIbHIN
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