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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EnexrponuHaMika 6araTopyHKLiOHAJIbHUX €JIEMEHTIB T2 BUITPOMIHIOIOUMX CUCTEM 3 BKJIIOUEHHSIMU 6araTolapoBUx

IITYYHUX CEPENOBUIL (METaMaTePiasliB) Ta MIAHAPHUX HAJTOHKMX ILJIIBOK

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Electrodynamics of multifunctional elements and radiating systems with inclusions of multilayer artificial media
(metamaterials) and planar ultrathin films

Pedepar yKpaiHCBKOIO:

[TobymoBaHO cTpoOruil po3B’si30K 3a1a4 NNpo AUGPaKLilo BJIaCHOI XBUJIi 1ieIeKTPUYHOIO XBUJIEBOY Ha CKiHUEHHIN
cucreMi rpadpeHOBUX CTPIYOK, PO3MIillleHUX Y AieJIeKTPUYHI MJIaCTHHI. - Briepie OTpUMaHO CTPOTUiA PO3B’sI30K
3aad4i npo audpakuio MI0CKOi eJIeKTPOMAarHiTHOI XBUJI HAa CUCTEMI, sIKa CKJIaJa€eThes 3 ifjeajbHO IMPOBiGHOTO
HECKiHY€HHO TOHKOTO IMCKY i HaMiBIJIOMUHU. JJOCIiIKEHO €JIeKTPOAMHAMIYHI XapaKTEPHUCTUKHU JVICKOBOI
MiKpPOCMY>KKOBOI aHTEHU 3 HAaOOPOM LIIIMHHUX HeolHOpigHocTel. [IpoBeieHi eKCriepuMeHTabHi JOCTiIKEHHS Y
MIKPOXBUJILOBOMY [iala3oHi €JIEKTPOMArHiTHOIO CIIEKTPa METAIOBEPXHI HA OCHOBI OKPEMO PO3MIIEHMX
CXPEIIEHMX METaJIEBUX CTPIYKOBYX PELIITOK 3 PI3HUMU Ta PIBHUMM NIEPiofaMU, sIKi MOXKYTb MEXaHIYHO
nepebynoByBaTbcsl. Ha 6a3i Mozesi 1BoxX HalliBHECKIHYEHHUX [1ePiOAMYHUX PELITOK, SIKi JIesKaTh B OLHIN [IJIOIYHI,
OTPUMAaHO HOBi (i3NYHi 3aKOHOMIPHOCTI OO BILJIMBY KPalo NEPIOUYHIl CTPYKTYPU Ha PO3CisiHE €JIEKTPOMarHiTHe
nosie. [To6yoBaHO eJIeKTPOAMHAMIYHI MOAei J1s1 HocimKkeHHs nedeKTiB y ABOWAapOoBiil i 6araTomaposiit
HeCKiHYeHHi! cTpyKTypi. Po3pobiieHo npuckopeHuil Ha rpadiyHOMY IIPOLIeCOpi PO3B’SI30K CUHTYJISIPHOTO
iHTerpasibHOro PiBHSIHHS 3 JUCKPETU3AL€I0 Ta 3 BUKOPUCTaHHSIM anroputmy tTuny Haiictpema. ChopmMysibOBaHO
OCHOBHI TOJIOXKEHHS 10 KOHCTPYKILii IPUCTPOIB IO IEPETBOPEHHIO, 30yIP)KEHHIO Ta KaHai3allii XBuJb. 3
BUKOPUCTAHHSIM OINIE€PATOPHOTO METOY BIEpLIe OTPUMAHO PO3B'SI30K 3a1a4i IPo AUQPaKIilo MJI0CKOI XBUJI Ha
imeanpHO MPOBiAHIN i HECKIHUEHHO TOHKIM HaMiBIJIOUVHI Ta JBOX AuCKax. [lokazaHa MOXJIMBICTb peanizalii
MEXaH{YHOro HaJalllTyBaHHS PE30HAHCHOI peakii GpepuTo-JieseKTpUIHOi MeTarloBepxHi, 1o Ipaloe B
TeparepueBomy AianazoHi. OTprMaHi pe3yabTaTy MaloTh 3HAYHUI TOTEHIias 1j1s1 060pOHHOI, 6€311eKOBOi Ta
€KOHOMIYHOi cep Ykpainuy, 3ab6e3rneyyioyr po3BUTOK CyYaCHUX TEXHOJIOTi MaCKyBaHHS, 3B'13KY, CIIOCTEPEXKEHHS
Ta JeTeKTyBaHHA. HOBi pilleHHS BiKpUBaIOTh [IEPCIIEKTUBY [1J151 BIIPOBAIKEHHS Y BilICbKOBIN TEXHIlli, CUCTEMAX

MOHITOPUHTY Ta KOMYyHiKalisix MallGyTHbOTO.

Pedepar aHIJIiHCBKOIO:

A rigorous solution to the problem of diffraction of an eigenwave of a dielectric waveguide on a finite system of
graphene ribbons placed in a dielectric plate is constructed. - For the first time, a rigorous solution is obtained for
the problem of diffraction of a plane electromagnetic wave on a system consisting of a perfectly conducting
infinitely thin disc and a half-plane. The electrodynamic characteristics of a disc microstrip antenna with a set of
slot inhomogeneities are investigated. Experimental studies in the microwave range of the electromagnetic
spectrum of a metasurface based on separately placed crossed metal strip gratings with different and equal
periods that can be mechanically tuned are carried out. On the basis of the model of two semi-infinite periodic
gratings lying in the same plane, new physical regularities concerning the influence of the edge of the periodic
structure on the scattered electromagnetic field are obtained. The electrodynamic models for the study of defects
in a two-layer and multilayer infinite structure are constructed. A GPU-accelerated solution of the singular
integral equation with discretisation and using a Nystrom-type algorithm is developed. The basic provisions for the
design of devices for wave conversion, excitation and transmission are formulated. The solution of the problem of
plane wave diffraction on an ideally conducting and infinitely thin half-plane and two discs is obtained for the first
time using the operator method. The possibility of implementing mechanical tuning of the resonant response of a
ferroelectric-dielectric metasurface operating in the terahertz range is shown. The obtained results have



significant potential for Ukraine's defense, security, and economic sectors, contributing to the advancement of
modern technologies for stealth, communication, surveillance, and detection. These new solutions open up
prospects for implementation in military equipment, monitoring systems, and future communica
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII yKpaiHCBKOIO: MeTou MoenoBaHHs 6araToQyHKLiOHAIbHUX €JIEMEHTIB Ta BUIPOMIHIOKYMX

CHUCTEM 3 BKIIIOYEHHSIMU 6aFaTOH_IapOBI/IX HMTY9YHUX CEPENOBUI] (MeTaMaTepiaJIiB) Ta MJIaHApHWX HAATOHKUX TLTiBOK

Hazpa HTII anriiicbKo10: Methods for modeling of the scattering, absorption and excitation of
electromagnetic waves in the microwave and terahertz ranges by composite multilayer structures, physics of wave
processes

HTII, sxy nepezn6ayasiocsi CTBOPUTH:
IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:
OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

l'asy3s 3acTOoCyBaHHS: pasiodisnka, disuka ta TexHika HBY Ta TepareplieBoro jianasoHis, Gesmneka,

TeJIeKOMYHiKallii, pafiioesIeKTpOHHA 60pOTLOa, OCBITa
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Buepuie 6ys10 oTpriMaHo po3B'a3ky HU3KU (PyHAAMEHTATBHUX 33/1a4 3 TEOPIi €IEKTPOMArHiTHOTO
I0JI51 Ta IPUKJIAIHOI €JIeKTPOANHAMIKHY, SIKi CITPSIMOBaHI Ha BCTAHOBJIEHHSI BAXKJIMBUX (Pi3TUHUX 3aKOHOMiIPHOCTEH,
3HaAHHS SIKUX HEOOXiJHe /1J11 CTBOPEHHSI 6araToQyHKIiOHA/IbHUX €JIEMEHTIB, YaCTOTHO-CEJIEKTMBHUX [TIOBEPXOHB Ta
BurpomiHioodux cucteM HBY, KBY Ta TeparepuoBoro fianasoHiB 3 BKIIOUYEHHSIM 6araTomapoBUX MTYYHUX
cepenoBull (MeTamaTepiaiB) Ta IJIaHAPHUX HAATOHKYX I1JIIBOK HOBOT'O ITOKOJTiHHSL. Li po3B’sI3k1 03BOINIIN
c(OPMYJIIOBATH HOBITHI MiIXOAY 10 CTBOPEHHS MOJEJIEH, [0 MAKCUMAJILHO y3arajbHIOITh, Ta €(PEKTUBHUX
AJITOPUTMIB 3 BUKOPMCTaHHSIM CYy4aCHUX KOMII'TOTEPHUX TEXHOJIOTIN 17151 BCE6IYHOTO JOCTiI>KEHHS SIBUIIA
oudpakxuii XBUIb Ha Pi3HOTO POAY HEOJHOPINHOCTSX i3 NOBLIBHOIO TOIOJIOTIE€I0 Ta MaTepiaJlbHUMY NapaMeTPaMU.
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IOCTaTHbO €(PEKTUBHO 3[1ifICHIOBATY MOJIE/II0OBAaHHS [1apaMeTpPiB Pi3HUX TUIIIB €JIEKTPOIUHAMIYHUX CTPYKTYP.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI MpoyKIiii (Marepiasis,

TEXHOJIOTI} TOIIO) 17151 3a6€e3MeYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnius HTII Ha moBKiJjs:
BnposaaykenHss HTII: Bnposamxeno
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