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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

CDOpMyBaHHFI Ta NEPETBOPEHHSA FapMOHi‘{HI/IX i HeCTauiOHapHI/IX eJ'IeKTpOMaFHiTHl/IX MoJiiB 6araToejleMEHTHUMU CTPYKTypaMu

BUIIPOMIHIOBayYiB €JIEKTPUYHOTO i MAarHiTHOTO TUIIiB 3 BAKOPUCTAaHHSAM HEJIiHITHNX €JIEMEHTIB

Ha3sBa po6oTHu (aHrJI)

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

Pedepar (yxp)

MeTol0 POGOTH € MOoJaNbIINN PO3BUTOK YMCEJIbHO-aHAJITUYHUX METOXIB PO3B'SI3aHHS I'PAaHUYHUX 33/a4 €JIEKTPOAMHAMIKU 3
HeJIHIMHUMY IPaHUYHUMY YMOBaMHU J1Jis1 6araTope3oHaHCHUX, 6araTroesleMeHTHUX BUIIPOMIHIOIOUHX CTPYKTYP; IOOYA0Ba Ha iXHIl
OCHOBi aleKBaTHWX MAaTEeMaTUYHUX MoJesieil BUIPOMIHIOBAaYiB Pi3HOMAaHITHMUX THUIIIB, TIpOBeleHHS eQdEeKTUBHOTIO
6araTorapaMeTUYHOrO MOJMEJIOBAHHS LIOJO BU3HAYEHHS (i3MYHMX BJIACTMBOCTEN BUIIPOMIHIOIYMX CTPYKTYp 3 HOBUMM U
MOJIINIIEeHUMU (QYHKI[IOHAJIBHUMY XapaKTEePUCTUKAMM IJIsI Pi3HUX rasy3eil 3aCTOCYBaHHS; PO3BUTOK HeEJIHINAHOI Teopii cucrem
360py, KEPYBaHHS Ta [I€PETBOPEHHSI €JIEKTPOMArHiTHOI eHeprii B MOCTiHMN CTPYM (PEKOHQIrypoBaHUX PEKTEH) i BU3HAYEHHS
(isnuHux BracTUBOCTEN peKOH()IrypoBaHMX PEKTEH IJIsl MOAAJBIIOTO YOOCKOHAJIEHHS Ta BIIPOBAJKEHHS TEXHOJIOTIN MOOYI0BU
a7bTEPHATUBHUX IDKEPEJl €HEPrOKMBJICHHS. Y3araJibHEHMM METO/IOM HAaBEJEHMX MAarHiTOPYIIIHHMX CUJI PO3BSI3aHO 337avy
nudpakiii eNeKTPOMarHiTHUX XBWJIb Ha CHUCTEMi pE30HATOpPiB y MPSIMOKYTHOMY XBWUJIEBOZi, 3BSI3aHUX IiadparmMamu 3
PE30HAaHCHMMH WIinMHaMU. [I06yZOBHO MaTeEMAaTUYHY MOJeJb [1J1 BUNIPOMiHIOBaYa KileBiHa 3 MonepevyHoo WIiIMHOK B IIMPOKI
CTiHIi TIPSIMOKYTHOIO XBWJIEBOJy Ta IMII€JAHCHUMH MOHOIOJISIMUA. Po03po6JieHO iMIy/IbCHUII  HAAIIKMPOKOCMYTOBUI
BUITPOMIHIOBAY €JIEKTPMYHOTO Ta MAarHiTHOTO THUITy, aHAJIOT BUNpPOMiHIOBaya KieBiHa, B SKOMy HEOOXiZHi XapaKTE€pPUCTUKHU
3a26€3MeYyI0ThCSI CUJIbHOIO B3aEMOJII€I0 MOTO CKJIAIOBUX YacTUH. [IpoBeneHo onTuMisaliio 1oro napameTpis Ta BCEOIYHMI aHAI3
HaMNpPSIMJIEHUX, YaCTOTHUX Ta YaCOBUX XapaKTEPUCTUK TaKOro BUIIPOMiHIOBava. [106y[j0BaHO MaTe€MaTU4Hy MOJEJb 30y KEHHS
BiZJKPUTOIO MIKPO-PE30HATOpPA Y BUIALL [i€JIEKTPUYHOTO CTPWIKHA 3i CKIHYEHHOIO PEIIITKOIO i3 IOBEPXHEBUX IMPAMOKYTHO-
UUTHIPUYHUX BUIIPOMIHIOBAadiB 3 rpad)eHa, pPO3TallOBaHMX Ha IOBEPXHI KPYroBOro Hie€JIeKTpUYHOro uuiiHapa. [To6ynoBaHo
MaTeMaTUYHy MOZENb PpPEKOH(PIrypoBaHMX PEKTEH Ta pO3pPOOJIEHO MpaKTU4YHi peKOMEHAalii Mg INPOEKTyBaHHS

PEKOHQITypOBaHUX PEKTEH, SIKi BAKOPUCTOBYIOTbCS B Pi3HMX CCTeMax Oe3IIPOBiAHOI epenadi eHeprii.
Pedepar (aHrI)

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

Inpexc YIK: 504.06:537.212; 504.06:537.612; 504.06:537.53, 537.86+621.396.67:621.314.6

Kopu Temarnunux pyopuk HTI: 87.55.33
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Ha3sBa npoaykuii (ykp): MaTeMaTyu4Hi Mozieii Ta eJIeKTpOAMHAMIUHI XapaKTepUCTHUKY 6araTope3oHaHCHUX, 6araToereMeHTHUX

BUITPOMIHIOIOUMX CTPYKTYP Ta PEKOH()IrypoBaHUX PEKTEH.

Hassa npoaykuii (anrJi): Mathematical models and electrodynamic characteristics of multi-resonant, multi-element radiating
structures and reconfigurable rectens.

OuikyBaHi pe3yJybTaTi: MeTou, Teopii

T'any3s 3acTocyBaHHS: 3B'SI30K, MOOITIBHUI 3B'SI30K, TesiebaueHHs, iHdpopmaniiiHi cucremu, HBY TexHosorii, HaykoBe

npuiafo6yayBaHHs, paJioacTPOHOMIsL, pafiosiokallis, Hagiralist Tomo.

Onuc npozykuii (ykp): [lo6ynoBaHO MaTeMaTH4Hi MOJIeJIi CHCTEMH TIPOXiIHUX PE30HATOPIB (PE30HAHCHUX Jiadparm) B
MPSIMOKYTHOMY XBUJIEBO/Ii; BUNIPOMiHIOBa4Ya KjieBiHa 3 IONEePEYHOI0 WIMHOIO B IPSIMOKYTHOMY XBUJIEBOZI Ta iMII€JAHCHUMUA
MOHOIIOJISIMU. PO3paxoBaHO YacoBi Ta MPOCTOPOBi XapaKTEPUCTUKU HAZIIMPOKOCMYTrOBOro BUNpominioosava KnesiHa. Po3s's3aHo
3apayi gudpakuii E- i H-1ioss30BaHHOI N710CKOI XBUJIi HA CKiHYEHHI! epioguyHil pewiTiii 3 IPsSIMOKYTHO LMITiHAPUYHUX
BUITPOMIHIOBAUiB 3 rpapeHa, po3TallOBAHNX B a3MMYTaJIbHIH [IJIOMMHI Ha MOBEPXHi KPYrOBOTO JlieJIeKTPUYHOTO IMJIiHAPA.
Po3pob6seHo HemniHilHI MaTeMaTH4Hi MoJesti peKOHQIrypoBaHUX PEKTEH JJ1s1 Pi3HUX PEKUMIB iX 30yI)KeHHS, OTPUMAHO PiBHSHHS

CTaHy Ta BUXiHi PiBHSHHS, BU3BHAYE€HO CUCTEMU BUXiJHUAX apaMeTpiB PEKTEH.

ConianbHO-eKOHOMIYHa cipsimoBaHicTb HTII: CTBOpEHHS IPMHIMUIIOBO HOBOI IPOAYKLi (MaTepiasiB, TEXHOJIOTIH TOLIO) AJIst

3a6e31e4eHHs €KCIIOPTHOTO MOTEHIialy Ta 3aMillleHHIO iMITOPTY
Cragis 3aBepmenocri HTII: 3git o HIJIKP

Bruposagskenns HTII: He BnposamkeHo

CTpOoKH BNPOBAZ KEHHS!

Bupo6uuk npoaykuii: XHY imeni B.H.Kapasina

CnoskuBayi npoaykuii: IHcTuTyT pagiodisuku i enexrponiku HAHY, PapioacTtpoHomivunnmii inctutyt HAHY, XHYPE, HAY im. H. €.
XKyxoscbkoro «XAl»,, HIII PapioBumiptoBasb, HarjioHasbHe KOCMiYHEe areHTCTBO YKpaiHu, MiAIPHEMCTBA 3 PO3POOKU i CTBOPEHHSI

cyvyacHux PJIC, pafiioTexHiYHMX KOMILJIEKCIB, opraHizatiii it ycraHoBu MiHO6G0poHM YKpaiHy, Ta iH.
IlepcnekTuBHI puHKH: YKpaiHa, kpainu HATO
IpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 J0OTOBOpamMU

®dopmu Ta ymoBH nepepaui npozykuii: CriiibHi HIJIKP
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