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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dopmyBaHHS rapMOHIYHUX | HECTAlliOHAPHUX €JIEKTPOMAarHiTHUX I10J1iB 6araToey1eMEHTHUMUY,
6araTope3oHaHCHUMU CTPYKTyPaMu BUIIPOMiHIOBAUiB €JIEKTPUYHOTO i MarHiTHOTO THUIIiB 3 BUKOPUCTAaHHSIM

METaJIOI[ieJIeKTpI/I‘{HI/IX BKJIFOYEHb.

Ha3zBa po6oTH aHTIJIilICbKOIO:

The formation of harmonic and transient electromagnetic fields by the multielement multiresonant structures of
electric and magnetic radiators using the metal-dielectric inclusions.

Pedepar yKpaiHCBKOIO:

O6'eKT noCIiIKeHH] - Ipolecy (OPMYBaHHS €JIEKTPOMArHiTHUX I10J1iB 3 BU3HAY€HUMMH YaCOBUMMU, TPOCTOPOBO-
€HEPreTUYHUMU Ta MOJISIPU3ALINHUMU XapaKTEPUCTUKAMU CKIAIHUMU €JIEKTPOAUHAMIYHUMU CTPYKTypPaMu, 10
MiCTSITb 6araToejleMeHTHI, 6araTOpe30HaHCHI CUCTEMHi CKJIaloBi (30KpemMa, iMIeJaHCHi) 3 pisHUMU
reOMEeTPUYHMUMH, eJIEKTPOPI3NIHMMY NTapaMeTPaMi Ta [IOBiJIbHOIO TOIIOJIOTIE€I0 iX BUIIPOMiHIOIOUMX €JIEMEHTIB.
MerTo10 po60TH € PO3BUTOK YUCENbHO-aHATITUYHUX METOIiB PO3B'sI3aHHS IPAHUYHUX 33724 €JIeKTPOIUHAMIKY,
no6y0Ba MaTEMaTUYHUX MOJEJIEN BUIPOMIHIOIOUMX CTPYKTYP 3 iMIIeJaHCHUMU BiOPaTOPHUMU U LIITMHHUMU
eJleMeHTaMH, pO3TalllOBaHUX Y XBWIEBIIHUX TPaKTax Ta y €JIeKTPOAUHAMIUYHMX 006'eMax 3 iflealbHO IPOBITHUMU 1
iMneaHCHUMU IOBEPXHSIMU, BU3HAUEHHS (i3UYHHUX BJIACTUBOCTEN NUQPaKLiiHUX [I0J1iB CTPYKTYP [J1S1 CTBOPEHHSI
BUIIPOMiHIOIOUMX npuctpois HBY i KBY piana3oHiB 3 HOBUMMU i1 NOJNIIEHUMHU (QYHKLIOHAJIBHUMU
XapaKTepUCTUKaMU 7151 Pi3HUX ranysei 3acrocyBaHHs. [106yoBaHO epeKTUBHI 17151 3aCTOCYBaHHS B CUCTEMaxX
aBTOMATM30BAHOI'O ITPOEKTYBAHHS MaTEMAaTUYHi MOZEJIi Ta TOCIIIKEHO €JIEKTPOANHAMIYHI XapaKTEPUCTUKU
6araToeJeMeHTHUX, 6araTOpe30HAHCHUX €JIEKTPOIUHAMIYHUX CTPYKTYP 3 iMIIeJaHCHUMU BiOpaTOPHUMU 1
IIITMHHUMMY eJIeMeHTaMU, 30KpemMa, 6aratoesieMeHTHUX CUCTEM iMIIeJaHCHUX BiOpaTOPiB 3i BMiHHUM y3T0BX HUX
[IOBEPXHEBUM iMII€JaHCOM iHIYKTMBHOTO Ta EMHICHOI'O TUIIiB; KOMOIHOBAaHUX LIiJIMHHO-BiOPATOPHUX CTPYKTYP
tuny Ari-Ypa 3 iMnegaHcHUME BUIIPpOMiHIOBaYamy; E-mtomuuHOro T-1noni6Horo 34seHyBaHHS MPSIMOKYTHUX
XBUJIEBO/IB 3 BiOPaTOPHO-IIIMHHUM 3B'SI3KOM MDX IIJIE4MMa 32 YMOBU 4aCTKOBOTO iMII€JaHCHOTO TIOKPUTTS
(BKJIIOYAIOYY BUIIANIOK TIOKPUTTS 3 MeTaMarepiasy) IoBepxHi ioro 6iuHoi cexuii, minnHHoi chpeprnyHoi aHTeH! 3
MAarHiTofjieJIeKTpUYHUM IIOKPUTTSIM (BKJIIOYAIOYM BUNAJO0K [IOKPUTTS 3 MeTaMmarepiasy), 6araTroesieMeHTHUX
PEIIITOK KiJIbLIEBUX Ta AYrOBUX LIJIMH y KOAKCiaJIbHiN JIiHii, XBUJIE€BIJHO- IIIJIMHHUX BUITPOMIHIOIOYUX CTPYKTYP 3
IieJIeKTpUYHUMH BKJIIOYEHHSIMU Ta OMCUIIATUBHUME cepenoBuiami. [106ynoBaHo ¢izuko-mMaTeMaTUIHy MOJIEJb
PEaIbHOTO KEepesla HECTALiOHAPHOIO CTPYMY, OTPUMAHO PO3B'SI3KM 3371a4 BUIIPOMIiHIOBAaHHS JIiHITHOTO
HECTaLiOHAPHOr'0 CTPYMY Ta HECTAL[iIOHAPHOI'O CTPYMY i3 CKJIaIHUM PO3MoainoM. Pesynbraty HIP BigKpruBaloTh
JIOJATKOBI MOKJIMBOCTI OO BAOCKOHAJIEHHS TEXHIYHUX XaPAaKTEPUCTUK Hil0YMX i CTBOPEHHSI HOBUX aHTEH,
aHTEHHUX PENIiTOK, IPUCTPOIB aHTeHHO-(iNepHNX TPAKTIiB, MAaJIOTabapPUTHUX BUITPOMIHIOIOUHX CUCTEM 3 HOBUMH,

paHillle HeJOCSPKHUMU XapaKTePUCTHUKAMMU.

Pedepar aHIJIiHCBKOIO:

The object of research are processes of forming of electromagnetic fields with defined temporal, spatial, energy
and polarization characteristics by complex electrodynamic structures that contain multi-element,
multiresonance system components (including impedance surfaces) with different geometrical, electrophysical
parameters and arbitrary topology of radiating elements. The aim is to develop numerical and analytical methods
for solving boundary value problems of electrodynamics, constructing of mathematical models of radiating
structures with impedance vibrators and slot elements located in the waveguides and electrodynamic volumes
with perfect conductive and impedance surfaces, carrying out multi-parameter simulation concerning
determination of the physical properties of the diffraction fields of structures for the creation of SHF and EHF
radiating devices with new and advanced features for different applications. In the work, the mathematical models



of electrodynamic structures effective for application in computer-aided design systems were constructed, and
electrodynamic characteristics of multi-element, multiresonance electrodynamic structures with impedance
vibrator and slot elements were investigated. Multi-element systems of impedance vibrators with variable along
their surface impedance of inductive and capacitive types, combined slot-vibrator structures of Yagi-Uda type
with impedance radiators, E-plane T-junction of rectangular waveguides with slot-dipole coupling between the
shoulders under condition of partial impedance coating (including metamaterial coating) of the surface of its
lateral section, spherical slot antenna with magneto-dielectric coating (including metamaterial coating), multi-
element arrays of circular and arc slots in a coaxial line, waveguide-slot radiating structures with dielectric
inclusions and dissipative mediums were investigated. A physics-mathematical model of a real source of
nonstationary current was constructed; solutions of radiation problems of linear nonstationary current and
nonstationary current with complicated distribution were obtained. The results of research offer additional
opportunities for improving the technical characteristics of existing and new antennas, antenna arrays, devices of
antenna-feeder paths, small radiating systems with new, previously unattainable characteristics.

Ingexc YIK: 53, 537.87:621.396.67

Koau TemaTHYHHUX PyOpPHK: 29.01
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: MaTeMaTi4Hi MOZIEJ Ta €JIEKTPOAMHAMIYHI XaPAaKTEPUCTUKK 6araToeIeMEHTHIX
6araTope30HaHCHUX CTPYKTYP BUIPOMIHIOBAYiB €JIEKTPUYHOTO i MATHITHOTO TUIIIB 3 IMITEAHCHUMU TIOBEPXHIMMU Ta

,ILieHEKTpI/I‘{HI/IMI/I BK/IIOYEHHSIMU.

Hassa HTII aHr/1ificbKO¥0: Mathematical models and electrodynamic characteristics of multielement
multiresonant structures of electric and magnetic type radiators with impedance surfaces and dielectric
inclusions.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJIbTaTH:

l'asmy3b 3acTOCyBaHHS: 72.19 Jlocifi)KeHHs i €KCIIePUMEHTalbHi PO3pO6KH Y cdepi IHIMNX TPUPOAHUIHX i

TEXHIYHUX HayK
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Onuc HTII: [Mo6ynosano edexTrBHI 1715 3aCTOCYBAHHS B CUCTEMAX aBTOMATU30BAHOTO IPOEKTYBAHHS
MaTeMaTU4Hi MOZEJi Ta NOCiIPKEHO eJIeKTPOJMHAMIYHI XapaKTepUCTUKU 6araToeJ1€eMeHTHUX, 6araTope30HaHCHUX
€JIEKTPOAUHAMIUHUX CTPYKTYP 3 iMII€JaHCHUMU BiOpaTOPHUMU U IITMHHUMU €JIEMEHTAMU, 30KPEMA,
6araToesieMEeHTHUX CUCTEM iMIIeJaHCHUX BiOPATOPiB 3i 3BMiHHUM B3[I0BK HUX [TOBEPXHEBUM iMITIEJaHCOM
iHOYKTUBHOI'O Ta €MHICHOTO THUIIiB; KOMOIHOBaHUX 1IJIMHHO-BIOPaTOPHUX CTPYKTYp TULy Sri-Yza 3 iMnegaHcHUMU
BUIIpOMiHIOBaYamuy; E-nyomuHHOro T-nofibHOro 341eHyBaHHs IPSIMOKYTHUX XBUJIEBOIB 3 BiOPAaTOPHO-1[I/IMHHUM
3B'13KOM MIiX IJIe4Ma 32 YMOBU YaCTKOBOTO iMIIEAHCHOTO MOKPUTTS (BKJIIOYAIOUX BUIIATIOK TIOKPUTTS 3
MeTamaTtepiasy) oBepxHi Horo 6iyHoi cexiii, minMHHOI chepuyHOi aHTEHU 3 MarHiTOieIeKTPUYHUM [TOKPUTTSIM
(BKJIIOYAIOUY BUIIAMIOK TIOKPUTTSI 3 METaMarepiany), 6araToeJeMEHTHUX PELIiTOK KiIbLIeBMX Ta IyTOBUX LIJIMH Y
KOAKCiaJbHil JIiHii, XBUJIEBIZHO-IIMHHANX BUTIPOMIHIOIOYMX CTPYKTYP 3 Ai€JIEKTPUYHMMU BKIIIOYEHHAMU Ta

IVCUTIATUBHUMU cepenoBuniamu. [106ynoBaHo (isuko-MaTeMaTudHy MOZENb P
ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
BrnpoBags>keHnHs HTII: He snposamxero
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 2019-2021 poku
3aKkiHYeHHs eTamy:

Cno>kuBavi NpOAYKILii: [ncrutyT pasgiodisuku i enexrponiku HAHY, Pagioactponomiynmii inctutyr HAHY,
XHYPE, HAY im. H. €. JKykoscekoro "XAl", HII PagioBuMipioBaHb, HallioHasibHE KOCMiYHE areHTCTBO YKpaiHy,
HiAnpueMCTBa 3 pO3pOOKY i CTBOpeHHS cy4yacHux PJIC, pagioTexHiYHUX KOMILIEKCIB, opraHisaiii if ycTaHoBu

MiHno6opoHu Ykpainuy, Ta iH.
IlepcneKTHBHI PHHKH: VkpaiHa, kpaiHu €C.
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:

HasaBHicTb 6i3HecC-IJIaHY:



TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeHniaILHUE 0OCAT IIPOAAKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

JopaTkoBa iHdpopmanist:
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