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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3Butok Teopii i MeToziB Moie/1t0BaHHs 6araToyHKIiOHAIbHUX BUIIPOMIHIOIOUMX CTPYKTYP 3 KOOPJUHAaTHUMU Ta

KYCKOBO-KOOPDIWMHATHNUMU I'PAHULSIMU B LlH.T[iH,[[pPI‘IHiﬁ cucTeMi KOOpAOVHAT

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The development of theory and methods of modeling multifunctional radiating structures with coordinate and
piecewise coordinate boundaries in a cylindrical coordinate system.

Pedepar yKpaiHCBKOIO:

MeTto1o po60TH € OJabIIMK PO3BUTOK QyHIaMEHTAIbHUX 3acajl TeOPii eJ1IeKTpOMarHiTHOro noJs i GopMyBaHHS
II0J1iB 32 iX eJIeKTPOAUMHAMIYHUMU XapaKTePHUCTUKAMU, PO3BUTOK YUCEIbHO-aHATITUYHUX METOMIB PO3B'SI3aHHS
IPaHMYHUX 33724 €JIEKTPOJMHAMIKY [1JI HOBITHIX 32 (PYHKLIOHAJIbBHUMU BJIACTUBOCTSIMU BUIIPOMIHIOIOUMX
CTPYKTYp (He BOCJiIpKeHUX paHilie B JiTepaTypi), po3TalloOBaHUX Y KOAKCiaJbHUX Ta KPYIJIUX XBUJIEBIIHUX TPaKTax
IJIs TTOJAJIbUIOTO aHauli3y, IPOEKTYBAHHS, ONITUMI3allii 1 3aCTOCYBaHHS HOBYMX THUIIiB BUIIPOMIHIOIOYUX CTPYKTYP [JIS
6araTOQyHKILiOHAJIbHMX PaAioeIeKTPOHHUX CUCTEM [JIs1 Pi3HUX rajay3el 3aCTOCYyBaHHs (30KpEMa, BilICbKOBOTO,
IIPOMHUCJIOBOTO Ta 6iOMeANYHOro Npu3HadeHHsl). [Io6ymoBaHi MaTeMaTU4Hi MoeJli KOMOiHOBaHUX
6araToesieMeHTHUX, 6araTOpe30HaHCHUX I[ITMHHUX BUIIPOMiHIOBAaYiB; 6araToesieMeHTHUX aHTEHHUX PEIliTOK
IYTOBUX Ta KiJIbLIEBUX IIIJIMHHMX BUIIPOMIHIOBauiB, 6araToejeMEHTHUX BUITPOMiHIOBAauiB BUTIiUHOI XBUJIi Ha 6a3i
KOAaKCiaJIbHOTrO XBUJIeBONy. HafmaHo BUpasu 111 BU3HAYEHHS] OCHOBHUX YaCTOTHO-€HEPreTUYHUX Ta YaCTOTHO-
IIPOCTOPOBUX XapPAKTEPUCTUK BUITPOMIHIOBaUiB. JJOCII)KEHO XapaKTEPUCTUKYU PO3CIIOBaHHS XBUJIEBIZHO-MIIIMHHUX
BUIIPOMIHIOIOUMX CTPYKTYP Ha OCHOBI KPYIJIOrO XBUJIEBOJY Ta XBUJIEBO/IB 3i CKJIQJJHUM IIOIIEPEYHUM IIEPEPI3ZOM B
3aJIeXKHOCTI Bif mossipusauii 36ymKyBanbHO1 XBuili. [IpoBeieHO KOMITIOTepHE MOJIe/IIOBaHHS Ta ONITUMI3allis
obepTaya MJIOUWHY NMOoJIspu3allii B KpYrioMmy XBUJIE€BOZi. 3alTpOIIOHOBAHO KOHCTPYKILii ePeX0HiB 3 KPYIaoro
XBUJIEBOJly HA XBUJIEBI] CKJIIAIHOTO IIOIIEPEYHOrO MePePi3y 3 KYCKOBO-KOOPAUHATHUMU TPAHULSMY Y UUJIHAPUYHIN
CHACTEMi KOOpAMHAT 17151 Y3rOJKEHHS 3'€JHaHHs 06epTayiB IIJIOUMHY 0JIIpU3allii 3 BUIIPOMiHIOIOUMMU
cTpykTypamu. IIpoBeneHi 6araronapaMeTpruyHi JOCITiIKeHHS o0 BU3HAYeHHS Pi3nYHUX 0COGIMBOCTEN i

3aKOHOMIipHOCTe! (OPMYBaHHSI €JIeKTPOMArHiTHUX T10J1iB Ta KEPYBaHHS iX OCHOBHUMU XapaKTepPUCTUKAMU.

Pedepar aHr1ilicbKOIO:

The aim of the work is further development of the fundamental principles of electromagnetic field theory and the
formation of fields according to their electrodynamic characteristics. The development of numerical and analytical
methods for solving electrodynamics border problems for the latest functional properties of radiating structures
(not previously studied in the literature), located in coaxial and circular waveguide paths for further analysis,
design, optimization and application of new types of radiating structures for multifunctional radioelectronic
systems for various fields of application (in particular, military, industrial and biomedical purposes). Mathematical
models of combined multi-element, multi-resonant slot radiators; multi-element antenna arrays of arc and ring
slot radiators, multi-element traveling wave radiators based on a coaxial waveguide are constructed. Expressions
are provided for determining the main frequency-energy and frequency-spatial characteristics of the radiators.
The scattering characteristics of waveguide-slot radiating structures based on a circular waveguide and
waveguides with a complex cross-section depending on the polarization of the exciting wave are investigated.
Computer modeling and optimization of a polarization plane rotator in a circular waveguide have been carried out.
Designs of transitions from a circular waveguide to a waveguide of complex cross-section with piecewise
coordinate boundaries in a cylindrical coordinate system have been proposed to coordinate the connection of
polarization plane rotators with radiating structures. Multi-parameter studies were conducted to determine the
physical features and regularities of the formation of electromagnetic fields and to control their main
characteristics.
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Hassa HTII aHr/1ificbKO¥0: Mathematical models, calculation methods and electrodynamic parameters of

electromagnetic fields of radiating receiving-transmitting structures for radioelectronic systems.
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6araToesieMeHTHUX BUIIPOMiHIOBaYiB BUTIYHOI XBUJIi Ha 6a3i KoakciaabHOro XBuyieBony. HamaHo Bupasu g
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XBUJIEBOIi. 3alIPOIIOHOBAHO KOHCTPYKIIil IEPEXOIiB 3 KPYIJIOrO XBUJIEBOLY Ha XBUJIEBI], CKJIAIHOTO MTONEPEYHOTO
nepepisy 3 KyCKOBO-KOOPJMHATHUMU IPaHULSIMU Y UUJIIHAPUYHIN CUCTEeMi KOOPIMHAT IJ1s1 Y3rOJPKEHHS 3'€IHaHHS
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BnyiuB HTII Ha moBKiJjjisa:

BnpoBanykenHss HTII: Bnposamxeno

ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:

Crio>KuBavi NPOAYKILii:

IlepcnekTHBHI pUHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:

IX. Bi6siorpadiuHuii onuc
Vibrator and Slot Antenna Arrays for Modern Applications / M. V. Nesterenko, V. A. Katrich, S. L. Berdnik, O. M.

Dumin, A. I. Luchaninov, D. V. Gretskih // Lecture Notes in Electrical Engineering. Volume 1244. Springer Nature
Switzerland AG. - 2025. - 329 p. https://doi.org/10.1007 /978-3-031-68346-6

Radiation Output of the 330 GHz Continuous-Wave Clinotron Oscillator With Modified Cavity /S. Vlasenko, Yu.
Kovshov, S. Ponomarenko, S. Kishko, A. Zabrodskiy, Yu. Arkusha, A. Kirilenko, S. Steshenko, E. Khutoryan, A.
Kuleshov/ IEEE Transactions on Electron Devices. Vol. 71, N. 6, June 2024. P. 3940-3944. (Q2).
https://doi.org /10.1109 /TED.2024.3394796

Eigen-Oscillations of Planar-Chiral Bilayer Objects Give Rise to Artificial Optical Activity / A. Kirilenko, S.
Steshenko, Y. Ostryzhnyi, V. Derkach // Radio physics and radio astronomy. Vol. 29, No. 1, pp. 015-025(Q4).
https://doi.org/10.15407 /rpra29.01.015

Multiband Asymmetric Biconical Dipole Antenna with Distributed Surface Impedance and Arbitrary Excitation /
Mikhail V. Nesterenko, Victor A. Katrich, Svetlana V. Pshenichnaya / East European Journal of Physics. 2024. No2.
P. 450-455. (Q4). https:/ /doi.org/10.26565 /2312-4334-2024-2-59

Operational Characteristics of the 330 GHz Continuous-Wave Clinotron with Modified Cavity/ Vlasenko Sergey,
Kovshov Yurii, Likhachev Aleksandr, Arkusha Yuri, Khutoryan Eduard, Steshenko Sergey, Kishko Sergey,
Ponomarenko Sergiy, Kuleshov Alexei // Proc. 25th Joint IEEE International Vacuum Electronics Conference and
15th International Vacuum Electron Sources Conference ( IVEC + IVESC). 23-25 April, Monterey, CA, USA. 2024. P.
1-2. https: / /doi.org /10.1109 /IVECIVESC60838.2024.10694969

Comparison of Radiation Characteristics of a Dipole with a Square Screen depending on their Distance /
Yeliseyeva Nadezhda, Gorobets Nikolay, Horobets Oleksii, Berdnyk Serhii // Proc. 2024 IEEE 29th International
Seminar /Workshop on Direct and Inverse Problems of Electromagnetic and Acoustic Wave Theory (DIPED-2024).
Thilisi (Georgia). 2024. P. 205-209. https:/ /doi.org/10.1109 /DIPED63529.2024.10706180

Combined Dipole-Slot Radiating Structures with Parasitic Impedance Dipoles as Functional Elements of Antennas
and Antenna Arrays / Serhii Berdnyk, Victor Katrich, Yevhenii Antonenko, Svetlana Pshenichnaya, Volodymyr
Katrych, Kostiantyn Garmash, Dmutro Havrylenko // 2024 IEEE 29th International Seminar /Workshop on Direct
and Inverse Problems of Electromagnetic and Acoustic Wave Theory (DIPED-2024). Tbilisi (Georgia). 2024. P. 128-
132. https:/ /doi.org/10.1109 /DIPED63529.2024.10706196

Analysis of the characteristics of antenna arrays consisting of combined slot-dipole radiators / D. Havrylenko, S.
Berdnyk. // IX BceykpaiHcbka HayKOBO-TIpaKTU4YHA KOHepeHL1lis «[lepcreKTUBHI HalpsSMKU Cy4acHOi
€JIEKTPOHIKH, iHPpOopMaLiiHUX i KOMIT'I0oTepHUX cucteM» MEICS-2024, 27-29 nucronana, JHinpo (Ykpaina). 2024. C.
167-168. http: / /meics.dnure.dp.ua/files /MEICS-2024.pdf

Influence of electrophysical parameters of magnetodielectric layer on a PCP on its electrodynamic characteristics
/ M. V. Nesterenko, V. A. Katrich, O. M. Dumin, N. K. Blinova // East European Journal of Physics. 2024. No 4. pp.
405-412. https:/ /doi.org /10.26565 /2312-4334-2024-4-47

Po3pobka KOMIIAKTHUX Y€PEHKOBCbKYX ITPUJIALIB 31 CTPiUKOBUMMU €JIeKTPOHHUMHU Nydkamu cyoTTn i TI'y nianaszoHis
yacToT (orznsg) /Bnacenko, C. O., Tani, M., Jlykin, K. O., Apkyua, 1O. B., Kupunesko, A. O., Cremenko, C. O.,
XyropsH, E. M., Kynemos, O. M., 3abpoacekuii, O. @., [loHomapeHko, C. C., Kumko, C. O., Kosmos, lO. C., JluxaJos,
0. O., Tatemarcy, 1. (2024). Bicti Bumux yuboBUX 3aKiaziB. PamioenekrpoHika. Tom, 67, N23.2024. pp. 121-136.



https://doi.org /10.20535 /S002134702403004X

KomnaxTtHut ¢pinpTp-obepTay obsacTi nossipusalii 3 piBHOMipHOIO xapakTepucTtukow / Kupunenko A.O.,

Cremenko C.O., OctpuxHuii .M. BicTi Bumux yu6oBux 3aknagis. Pagioenekrponika, 2024. (IpuiHATO A0 APYKY).

Antena noronepioguyna /Antonesko €.0., Beppuuk C.JI. Katpuy B.O., Himenp I1.B., Sipmosnpayk C.A. 3asBi.
24.07.2023.N2 a202303582. Ony6J1. BinomocTi rpo 3asiBKy 14.02.2024, Bros. N2 7 /2024. [IpoxoguTh CTafito

KBali(pikaLiliHOi eKCIepTU3N.

X. 3aKkJ1I04Hi BizoMmocCTi

KepiBHHK I0pHAHUYHOL 0COOH

IlepeJtik 0Cci0-BHKOHABIIiB
beppuuk Katepuna BikTopiBHa

BepnHuk Cepriit JleoHigoBu4
(o. @.-m. H., 01.04.03)

binnosa Haraunis KoctsiHTUHIBHA
(. ¢.-m. H.)

Kartpwnu Bikrop OsnekcanapoBud
(m. @.-m. H., 01.04.04)

Kuiiko Bikrop IBaHOBUY

(. ¢.-m. H.)

Kupunenko Anarosint Onanacosud

(o. @.-m. H.)

Koxemkypt Basnentrn OyieKCaHAPOBUY
(. ¢.-m. H.)

Macanos Cepriit OnekcaHIpOBUY
(o.¢.-m.H., 01.04.03)

[TmennyHa CiTnaHa BikTopiBHa

CrewmeHnko Cepriit OsiekcaHIpOBUY
(1. ¢.-M. 1., 01.04.03)

BignoBigasbHUMH 3a HiATOTOBKY

00JI1iKOBUX JOKYMEHTIB
Tenedpon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisSIIBHOCTI

Katpuu BikTop OnexkcangpoBud
I. @.-M. H.

Kosup O.B.

+38 (057) 707-52-96




