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II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: MozemoBaHHs KOHOIrypaLiiiHO CKJIaIHUX BUIIPOMIHIOIOUUX CUCTEM, (PYHKI[IOHAIbHI By3JIH SIKKX

MICTSTb XBUJIEBOOY 3 KYCKOBO-KOOPDAVWHATHUMU I'PAHULIIMU
IToyaToK eramy: 01.2018
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I11. BizomocTi npo BukoHaBus JIiP

TloBHe HaliMeHYBaHHS IOPUAUYHOI 0coou (200 ITIB ¢izmyHOi 0c00H): XapkiBchkuil HaLiOHATbHUIA

yHiBepcuTeT iMeHni B.H. Kapasina

Kopg 3a €IPIIOY: 02071205

Micue3Haxoa KeHHS:
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Tenedon: 705 12 61, 707 56 24

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP
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Ykpainu
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EnexTponuHaMiyHi XapaKTepUCTUKHU 6araTo(pyHKIiOHAIbHUX BUIIPOMIHIOIOUMX CTPYKTYP: BUIIPOMIHIOBAHHS,

PO3CigHHS, TudpaKLis, iMIeTaHCHI MOKPUTTS, KpalioBi epeKTn

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Electrodynamic characteristics of multifunctional radiating structures: radiation, scattering, diffraction,
impedance coating, edge effects

Pedepar yKpaiHCBKOIO:

O6'eKT HoCiyKeHHs - IpoLecy GOPMYBaHHS €J1IeKTPOMAarHiTHUX I0J1iB CKJIAIHUMU €JIEKTPOJUHAMIYHUMU
CTPYKTypaMmH, 10 MiCTSITb 6araTo€JI€MEHTHI, 6araTOPe30HAaHCHI CUCTEMHI CKJIa/loBi (30KpeMa, iMIIeJaHCHI) 3
Pi3HMMM reOMEeTPUYHUMHU i eJIeKTPOQi3NYHMMY NTapaMeTpaMu. MeTa eTany - PO3BUTOK YACEIbHO-aHAIITUIHUX
METO[IiB PO3B'sI3aHHS TPAaHUYHUX 3a71a4 eJIEKTPOIMHAMIKM Ta 00yj0Ba MaTeMaTUYHUX MOJiesiell HOBITHIX 3a
(YHKLiOHAJIBHMMU BJIACTUBOCTSIMU BUIIPOMIHIOIOUMX CTPYKTYP 3 €JIEMEHTaMU €JIEKTPUYHOrO i MarHiTHOTrO THUIIB,
PO3TAlIOBAHUX Y €JIEKTPOIMHAMIYHUX 00'eMax 3 iMIIeJaHCHMMU IIOBEPXHSIMMU, KOAKCiaJIbHUX JIiHISIX Ta B CKJIAJHUX
CIIOJIyYEHHSIX XBUJIEBOIB. Y POOOTI 100YN0BAaHO MaTeMaTUYHi MOieJli, PO3PO6JIEHO aITOPUTMU 1 IPOTpamMu
PO3PaxyHKy Ta JOCJIJIKEHO €JIEKTPOLMHAMIYHI XapaKTEPUCTUKU LIIIMHHUAX BUITPOMIHIOBaUiB, PO3MIIIEHUX Y
CKJIA[IHUX CIIOJTYYEHHSIX XBUJIEBO/IB, MIIIMHHUX BUIIPOMIiHIOBAYiB, allepTypa SIKUX 3aKPUTa TOHKOIO IIPOHUKHOIO
iMIeaHCHOI0 MEMOPAHOI0, 6araToeIeMEHTHUX €KBiMCTAaHTHUX Ta HEEKBIIUCTAaHTHUX OOHOPIAHUX Ta
HEOJHOPiTHUX CUCTEM KiJIbLI€BUX IIIJIMH y €KpPaHi KOaKCiasbHOI JIiHil 3 pi3HNMU 32 po3MipaMy BUIIPOMiHIOBaYaMH.
HaseneHo npuHIunu nu3anHy rnepeby0ByBaHUX KOMIIAKTHUX OO€PTauiB IJIOMKUHMU [10J1sIpy3aliii Ha OCHOBI

I BOIIAPOBMX IJIOCKO-KipaJIbHUX 06araTOLIMHHUX JiapparM. 3allpoNOHOBAHO XBUJIEBIIHY METOMKY BU3HAYEHHS
BEJINYMHY iMII€JaHCY TOHKMX ILIIBOK HAa HaJIBUCOKMX 4aCTOTaX. BU3BHAYE€HO YMOBHU ONITUMAJIbHOTO CUHTE3Y
KPYTOIOJIIPM30BaHOTO BUITPOMiHIOBAHHS KYTOBUX [3€PKaJIbHUX CTPYKTYP CKiHYEHMX PO3MipiB, 30yIPKyBaHUX

NIOBiJIbHO 30pi€EHTOBAaHUM iMIIEJaHCHUM BiOpaToOpoM

Pedepar aHIJIiHCBKOIO:

The object of research are processes of forming of electromagnetic fields by complex electrodynamic structures
that contain multi-element, multi-resonance system components (including impedance surfaces) with different
geometrical and electrophysical parameters. The aim of the stage is to develop analytical and numerical methods
for solving boundary value problems of electrodynamics and constructing of mathematical models of radiating
structures with the elements of electric and magnetic types located in electrodynamic volumes with impedance
surfaces, coaxial lines and in complex conjunctions of waveguides. In this work, the mathematical models are
constructed, algorithms and calculation programs are developed, and electrodynamic characteristics of slot
radiators located in complex conjunctions of waveguides, slot radiators covered by a thin permeable impedance
membrane, multi-element equidistant and non-equidistant homogeneous and heterogeneous circular slot systems
in the coaxial line with different size radiators are investigated. The principles of design of rebuilt compact
rotators of the polarization plane based on two-layer flat-chiral multi-slotted diaphragms are worked out. The
waveguide method for determining the value of the impedance of thin films at high frequencies is proposed. The
conditions of optimal synthesis of circular polarized radiation of angular mirror structures of finite dimensions
excited by an arbitrarily oriented impedance vibrator are determined.

Inpexc YIK: 537.86:530.145, 537.87:621.396.67

Koau TemaTHyHHUX PyOpPHK: 29.35.15
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MatemaTi4Hi MOZIEJ Ta €IEKTPOAMHAMIYHI XapAKTEPUCTUKY L{iTMHHIX
BUIIPOMIHIOBAYiB, 3aKPUTUX TOHKOIO POHUKHOIO iMITEJAHCHOI0 MEMOPAHOI0, CUCTEM LIIJIMH B CKJIQJIHUX
CIIOJTyYEHHSIX XBUJIEBO/IIB | KOAKCIaIIbHUX JIiHISIX, KYTKOBUX [[3€PKAIbHUX €JIEKTPOINHAMIYHUX CTPYKTYP,

30yIpKyBaHUX JOBIJIbHO 30Pi€HTOBAaHUM iMIIEJAHCHUM BiOPAaTOPOM.

Hazpa HTII aHrsiicbKoI0: Mathematical models and electrodynamic characteristics of slot radiators covered
with a thin permeable impedance membrane, slot systems in complex combinations of waveguides and coaxial
lines, corner mirror electrodynamic structures, excited by arbitrarily oriented impedance vibrator.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:

Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:

OTpumaHi pe3ysIbTaTH:

T'asy3p 3acTOCyBaHHS: 72.19 - [locigKeHHs Ta pO3POGKHY B rajysi IPUPOAHUYHK T TEXHIYHUX HAYK
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: MMo6ynosano matemaTnuHi Mogiei, pO3p06JIEHO aITOPUTMU 1 IPOTPAMU PO3PAXYHKY Ta JOCIIIKEHO
€JIEKTPOAMHAMIUHI XapaKTEPUCTUKY LIIJIMHHYX BUITPOMIHIOBAUiB, DO3MIIIEHUX Y CKIALHUX CIIOJy4EHHAIX
XBUJIEBOIiB, LIIIMHHUX BUIIPOMIHIOBAUiB, allepTypa SIKUX 3aKPUTa TOHKOIO IPOHUKHOIO iMIIEaHCHOI0O MEMOPAHOIO,
6araToeJIeMeHTHUX €KBiIMCTaHTHUX Ta HEEKBIIMCTAHTHNUX OQHOPITHUX Ta HEOJHOPIAHUX CUCTEM KiJIbL[€BUX LIIJINH
y €KpaHi KoakciasbHOI JIiHii 3 pi3HMMU 3a po3MipaMy BUIIPOMiHIOBa4amMu. HaBeieHO MPUHLUIIN JU3aNHY
nepebyoByBaHMX KOMIIAKTHUX OOE€PTAuiB IUIOMMHM 10JISIpU3allii Ha OCHOBI ABOLIAPOBUX I1JIOCKO-KipaJbHUX
6araToLliyIMHHUX Aiadparm. 3arporoHOBAaHO XBUJIEBIIHY METOAUKY BU3HAYEHHS BEJIMUYMHU iMII€IaHCYy TOHKUX
IIJIIBOK HA HAJIBUCOKMX YaCTOTax. BU3HaY€HO YMOBU ONITUMAJILHOTO CUHTE3y KPYTrOMOJISPU30BAHOTO
BUIIPOMIHIOBAaHHS KyTKOBUX [I3€PKaJIbHUX CTPYKTYP CKiHYEHMX PO3MIpiB, 30yI>)KyBaHUX [1OBiJIbHO 30Pi€HTOBAaHUM

iMIIeJaHCHUM BiOPATOPOM.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnius HTII Ha moBKiJjs:
BnpoBaaskennss HTII: He snposamxeno
IIpakTuyHa peasnisanis HTII

ITouyaTok eramy: 2019

3aKiHYeHHs eTamy:

Crnio>KHuBavi NPOAYKIii: Cnoxusasamu pesyapraris HIP MOKyTb 6yTu: IHCTUTYT paniodisnku i e1eKTpoHiKu
HAHY, Pagioactponomiynnii incTutyT HAHY, XHYPE, HAY iMm. H. €. J)Kykoscbkoro "XAI", HIII PanioBumiproBaHs,
HanioHasnbHe KOCMiYHE areHTCTBO YKpaiHu, MiAIPUEMCTBA 3 pO3po0KHU i cTBOpeHHs cydacHux PJIC, pagioTexHiYHUX

KOMILJIEKCIB, opraHisatii i1 yctaHoBu MiHO60poHH YKpaiHu, Ta iH.

I'[epcneK'rnBHi PHHKH: 3B'930K, MOOLILHUI 3B'A30K, TeslebaueHHs, iHpopmaliisi cuctemu, HBY Texnoorii,

HayKOBe I1pUjafo0yyBaHHsl, PalioaCTpOHOMIs, paziiosioKallisl, HaBirallis TOILIO.
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM

IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:

HasaBHicTb 6i3HecC-IJIaHY:



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

JopaTkoBa iHdpopmanist:
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ycrpoiicTs / A.A. Kupunenko, I1.10. Kynuk, JI.II. Mocenial, C.A. CremeHko // Paguodusuka u 371eKTpOHUKA
(Mpuiinsrto po npyky) Iy6aikanii y matepianax koHpepeHii 1. Coupling of two rectangular waveguides through a
slot with an impedance membrane / Yu. M. Penkin, V. A. Katrich, M. V. Nesterenko, S. L. Berdnik // Proc. Intern.
Conf. Mathematical Methods in Electromagnetic Theory MMET'2018.- Kyiv (Ukraine).-2018.-P.140-143. 2.
Estimation of surface impedances for thin metallic films by a waveguide method / Yu. M. Penkin, V. A. Katrich, M.
V. Nesterenko, O. M. Dumin // Proc. of III International Conference on Information and Telecommunication
Technologies and Radio Electronics (UkrMiCo'2018), Odessa (Ukraine), - 2018. 3. Radiation resistance of resonant
impedance monopole placed on metal square screen / N. P. Yeliseyeva, S. L. Berdnik, V. A. Katrich and S. V.
Pshenichnaya // Proc. 9th Intern. Conference Ultrawideband and Ultrashort Impulse Signals UWBUSIS'2018.-
Odessa (Ukraine) -2018.-P.331-335. 4. Directional and polarization patterns of impedance monopole placed on
square metal screen / N. P. Yeliseyeva, S. L. Berdnik, V. A. Katrich, M. V. Nesterenko // Proc. of III International
Conference on Information and Telecommunication Technologies and Radio Electronics (UkrMiCo'2018), Odessa
(Ukraine), - 2018. 5. Characteristics of resonant impedance dipole placed inside dihedral corner reflector / N. P.
Yeliseyeva, V. A. Katrich , M. V. Nesterenko, S. L. Berdnik // Proc. XXIIIth Intern. Seminar on Direct and Inverse
Problems of Electromagnetic and Acoustic Wave Theory DIPED'2018.- Tbilisi (Georgia). - 2018.-P.60-63. 6.
Demonstration of a mode transformation effect in 300-GHz CW clinotron / Y. Kovshov, S. Ponomarenko, S.
Kishko, A. Likhachev, A. Danik, L. Mospan, S. Steshenko, E. Khutoryan, A. Kuleshov // Proc. Intern. Conf.
Mathematical Methods in Electromagnetic Theory MMET'2018.- Kyiv (Ukraine).-2018.-P. 254-257. 7. Kirilenko A. A.
A way to realize a multi-frequency polarization plane rotator / A. Kirilenko, L. Mospan, S. Steshenko // Proc. 9th
Intern. Conference Ultrawideband and Ultrashort Impulse Signals UWBUSIS'2018.- Odessa (Ukraine) -2018.-P. 218-
221. 8. Lyashchenko V. A. Mathematical model of transverse circumferential slots in coaxial line shield with
nonhomogeneous dielectric interior / V. A. Lyashchenko, L. P. Yatsuk, N. V. Medvedev // Proc. 9th Intern.
Conference Ultrawideband and Ultrashort Impulse Signals UWBUSIS'2018.- Odessa (Ukraine) -2018.-P. 366-371.
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