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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninkeHHs: pOpMYBaHHS €J1eKTPOMAarHiTHUX I10JIiB i3 3aJaHMMU XapaKTePUCTUKAMU aHTEHHUMU PelliTKaMU 3

€JIEKTPNYHUMU, MAarHiTHUMU Ta KOMOIiHOBaHUMU BPIHpOMiHIOIO‘II/IMI/I €JIEMEHTaAMMU.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of formation of electromagnetic fields with given characteristics by antenna arrays with electric,
magnetic and combined radiating elements.

Pedepar yKpaiHCBKOIO:

[TpoeKT crIpsIMOBaHO Ha BUBYEHHS ITPAKTUYHO BAXJIMBUX OCOOIMBOCTEN (POPMYBaHHS €J1€KTPOMArHiTHUX IOJIiB
(EM) anTeHamu i1 AP, aneptypa sIKUX GOPMYEThCS 6araTOCTPYKTYPHUMU CUCTEMaMU BUIIPOMIHIOBAYiB
€JIEKTPUYHOTIO i MarHiTHOIO TUIIiB, PO3TAlIOBAHMX Y XBUJIEBIIHUX TPAKTAX Pi3HUX TUIIIB Ta Y €JIEKTPOJNHAMIYHUX
ob6'eMax 3 iZleasbHO MPOBIIHUMU H iMITIEJaHCHUMU [TOBEepXHSIMU. OCHOBHI HAyKOBi pe3yJIbTaTH pOOOTH IOJISITAIOTh y
HACTyNHOMY. B pamkax meTosy piBHOMIpHOi reoMeTpuyHOi Teopii gudpaxiii po3s’si3aHO TPUBUMIPHI BEKTOPHI
3aaui g paxuii osiB MaJoeJeMEHTHUX PELIiTOK 3 ileaJIbHONPOBIIHUX Ta iMIIEJaHCHUX BiOPATOPIB 3 NOBIIbHOIO
opieHTalli€l0, PO3TAalIOBAHMX HAJ, ieaIbHO MPOBITHUM NPAMOKYTHUM Yy €KpaHoM. OTPUMaHO aHaliTUYHI BUpPa3u
17151 inTepdepeHLiiHNX MHOXKHUKIB y pasi JIiHiMHUX Ta IPOCTOPOBUX CUCTEM BiOPATOPIiB pO3TallOBaHUX HAJ
ineanpbHO MPOBINHOIO MIJIOMUHOW. 3p06JIEHO OOGIPYHTYBAHHS MOKJIMBOCTI CTBOPEHHSI BiOPaTOPHUX
BUIIPOMIiHIOIOUMX cucTteM (BC) - y BUrisii 4BoX OpTOrOHA/IbHUX Map MONAPHO NMapajesbHAX CUH(A3HO 30yAKEHNX
iMIIEJaHCHUX JUIIOJIB 3 €EKPAaHAMU — 3 HEMEXaHIYHMM KEPYBaHHSM IXHIMU CIIPSIMOBaHMMH i IOJISIPU3ALiTHUMUA
XapakTepucTukamu. Po3p’si3aHo 3amauy 30yA>KeHHsI Ta BUIIPOMiHIOBaHHS EM XBUJIb OIHOPiAHUMIU Ta
HEOJHOPIIHUMU CUCTEMaMU AYrOBYX Ta KiJIbLIEBUX ILIiIJIMH B €KPaHi KOAKCiaJIbHOI JIiHil. 3allpONIOHOBAaHO Ta
OGI'PYHTOBAHO CIIOCI6 MOJMNIIEHHS €1eKTPOANHAMIYHUX XapaKTEPUCTUK KOAKCiabHO-I[IIMHHOI aHTEHHU.
[IpoBeneHO pO3paxyHKOBI Ta €KCIIEPUMEHTAJIbHI JOCIIIKEHHS €JIEKTPOAUHAMIYHUX XapaKTEPUCTUK Ta ONTUMIi3allis
IapameTpiB XBUJIEBIGHO-IITMHHUX AP 3 4aCTKOBUM [i€JIEKTPUYHUM 3aIlI0BHEHHSM XBUJIEBOAY. Y SIKOCTI
KOMOIHOBAaHMX BUITPOMiHIOBA4iB PELIITOK HA OCHOBHIl YaCTOTi 3alIpONIOHOBAHO BUKOPUCTOBYBATU TPAULiiiHi
esieMeHTH KieBiHa 3 MaCMBHUMU MOHOIIOJISIMY, & HA aJIbTEPHATMBHIN — Iapy aKTUBHUX MOHOINOJIIB. BUu3HayeHo
ONITHMMi30BaHi AP BunpomiHioBayiB Ha ocHOBI 11I-xBuseBoiB 32 KoedillieHTOM MificCUIeHHs Ta piBHEM OiYHUX

nemtoctok JIC.

Pedepar aHIJIiHCBKOIO:

The project is aimed at theoretical and experimental study of the the practically important features of the
formation of electromagnetic fields (EM) by antennas and antenna's arrays (AA), the aperture of which is formed by
multistructural systems of electric and magnetic emitters located in waveguide paths of different types and in
electrodynamic volumes with perfectly conducting and impedance surfaces. The main scientific results of the
work are as follows. In the frames of the method of the uniform geometric diffraction theory were solved the
three-dimensional vector problems of the diffraction of low-element lattice fields from ideally conductive and
impedance vibrators with arbitrary orientation, located above a perfectly conducting rectangle in the screen.
Analytical expressions for interference factors in the case of linear and spatial systems of vibrators located above
an ideally conducting plane are obtained. It is shown the possibility of creating vibrator's radiating systems (RS) -
in the form of two orthogonal pairs of pairwise parallel in-phase excited impedance dipoles with screens - with
non-mechanical control of their directional and polarization characteristics. The problem of excitation and
radiation of EM waves by homogeneous and inhomogeneous systems of arc and annular slits in the screen of a
coaxial line is solved. A method for improving the electrodynamic characteristics of a coaxial-slit antenna is
proposed and substantiated. The calculated and experimental studies of electrodynamic characteristics and
optimization of parameters of waveguide-slit AA with partial dielectric filling of the waveguide are carried out. As



combined lattice emitters on the fundamental frequency, it is proposed to use traditional Klevin elements with
passive monopolies, and on the alternative - pairs of active monopolies. Optimized antennas arrays of emitters
based on IlI-waveguides according to the gain and the level of the side lobes of the DS are determined.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: MatemaTi4Hi MOZIEJI Ta €IEKTPOAMHAMIYHI XaPAKTEPUCTUKY BUIIPOMIHIOKYMX

CTPYKTYP 3 €JIEMEHTAMU €JIEKTPUYHOTO i MarHiTHOrO TUIIIB

Ha3zpa HTII anrsiiicbKo¥0: Mathematical models and electrodynamic characteristics of radiating structures

with electric and magnetic type elements.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTrpumaHi pe3yJIbTaTH: Bupobu TexHiuHi, MeToau, Teopii, [IporpamHi npoaykru

I‘a.nysb 3aCTOCYBAHHSI: 3B'430K, MOOL/IbHUI 3B'A30K, TejiebadeHHs, inpopmauiiini cucremu, HBY TexHoorii,
HayKoBe I1pusafo0yyBaHHs, PafioacTpOHOMIs, paziiosioKallis, HaBiralisi TOIO

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: IMo6ynosano matemaTuuHi Mopiei, po3po6eHO aiIrOPUTMU 1 IIAKETH TIPOrPAMHOTO 3a6€31eYeHHs
IJ151 PO3PaxXyHKy Ta AOCJIIPKEHHIO €JIEKTPOAVHAMIYHMX XapaKTEPUCTUK TaKUX BUIIPOMIHIOIOUNX CUCTEM:!
MaJIoeJIeMEHTHUX PEelliTOK 3 ieasbHOMPOBITHUX Ta iMIIEJJaHCHUX BiOPATOPIB 3 OBIJILHOIO OPi€HTAlli€l0,
PO3TallOBAaHUX HAJl ileasbHO IPOBITHUM MIPSIMOKYTHUM €KPAaHOM. JIiHITHUX, IBOMIPDHUX Ta TPUBUMIPHUX CUCTEM
BiOpaTOopiB, pO3TAlIOBAHUX HAJ il€aIbHO MPOBiAHOIO MJIOMUHOKW; IIIMHHUX BUITPOMIHIOBAUiB, PO3MIIEHUX Y
CKJIQJIHUX CIIOJIyYEHHSX XBUJIEBO/IiB; XBUJIEBIAHO-I[I/IMHHNAX BUIIPOMIHIOIOUMX CTPYKTYp. 6araToeeMeHTHUX
CHCTEM KiJIbLIeBUX LIIJIVMH y €KpaHi KoaKcianbHOi JiHii 3 pi3HrMU 32 po3mipamMu BUIIPOMiHIOBaYaMU; KOMOIHOBaHUX
BUIIPOMIiHIOBauiB TNy KiyieBiHa py po6oTi y IBOXYaCTOTHOMY PEKMMI Ta aHTEHHUX PEIIiTOK BUIIPOMIHIOBAYiB Ha
ocHosi llI-xBusneBoiB. Ha OCHOBI pO3BUHYTUX WBUAKOZiI0YUX IIPOrPaM J1s1 00YKUCJIEHHS €J1IeKTPOAUHAMIYHUAX
XapaKTepUCTHUK IIPOBefeHa ix ONTUMI3allisl Ta 3allpOIIOHOBAHO i OGIPYHTOBAHO CIIOCOOY MOJIIIIIIEHHS

eJIeKTpOII,I/IHaMi‘-IHI/IX XapPaKTEPUCTUK.
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