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Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYEHA PO3POOIEHHIO Ta IPAKTUYHIN peasizalii PyHKIiOHATbHUX MOAYJIiB CUCTEM

IIPOBiZHOrO Ta 6e3MPOBiAHOrO NepeiaBaHHs eJeKTpOoMarHiTHuxX (EM) curHastis masixoM BUKOPUCTAHHS CTPYKTYP i3

napanesnbHux nposigHukis (CIIIT). Lle 703BosIe NOKPAIMTY XapaKTePUCTUKY IPUMMaIbHO-TIEPEeaBaIbHOTO

TPaKTy B LIMPOKOMY [Iialla30Hi YaCTOT i3 MOKJIMBICTIO iX apaMeTpru4Hoi ifeHTu@ikauii. ¥ po6oTi 3alIpoNIOHOBAHO Ta

€KCIIEpMMEHTAJIbHO MiATBepakeHo HOBiI MeTonu BukopucTtanHs CIIIT iy nepenaBanss Ta 06po6ku EM xBujb y

IIMPOKOMY YaCTOTHOMY Aiana3oHi. Po3pobseno meTonuky npencrasieHHs CIIIT Sk ONTHYHO JOBrOro €HA0CKoIa

L7151 IEpeJlaBaHHs pacTpoBUX 300paxkeHs y ¢yo-ITn /T (0,3-4 I'Tu) ta cy6-TI'y (0,1-1 TTh) mianasonax, mo
326€31e4YnsIo BUCOKY PO3JibHY 30aTHICTh. YIOCKOHaJIEHO METOJ, BilHOBJIEHHSI 300pa’KeHb Ha ITPUNMaJIbHIN

ctopodi CIIIT 3a 4OIOMOTr0K0 NOPOrOBOr0 3HAaYE€HHS, BU3HAYE€HOr0 MeTOAO0M Olly, 0 J03BOJIMJIO 3MEHIINUTH



KUJIBKiCTh IIOMMJIOK I1if] 4aC BiJHOBJIEHHS JAHUX. JJOCIIIIKEHO Ta PEeali30BaHO KOHTPOJIb PE30HAHCHUX 4aCTOT
®abpi-Tlepo masixom 3MiHU reomeTpuyHUX napametpis CIIIT, mo [ano 3MOry CTBOPUTH aHTEHU [1J1S CUCTEM
0€e3IpOBiIHOrO 3B'43Ky Ta pajlapHUX TEeXHOJIOTiN. Po3pobieno meton monyisuii EM napamerpis CIIIT gys
KOHTpoJTI0 pe3oHaHciB ®a6pi-Tlepo, 1o 103BOIUIIO OLiHIOBATH JiHilHI nedopmaliii 3 TounicTio 1o 0,0020. Kpim
TOTO, 3aIIPONIOHOBAHO METO]] AUCTAHLiITHOTO KOHTpoo fedopmanin CIIIT nuisixom Bu3HaY€HHS e(PEeKTUBHOI IO
posacitoBaHHs y fianazoHi 0,8-12 I'Tu. OTprMaHi pe3ynbTaTi MOXYTb OYTU 3aCTOCOBaHI B MEIUYHUX, CEHCOPHUX i

KOMYHIKaLiHUX CUCTEMaX.

2. The dissertation is devoted to the development and practical implementation of functional modules for wired
and wireless electromagnetic (EM) signal transmission systems using wire media (WM) structures. This approach
enables the enhancement of transceiver system characteristics over a wide frequency range, with the capability of
parametric identification. The work proposes and experimentally validates novel methods for the use of WM in the
transmission and processing of EM waves across a broad frequency spectrum. A methodology has been developed
for modeling WM as an optically long endoscope for the transmission of raster images in the sub-GHz/GHz (0.3-4
GHz) and sub-THz (0.1-1 THz) frequency ranges, ensuring high image resolution. An improved method for image
reconstruction at the receiving end of the WM is introduced using a thresholding approach based on Otsu’s
method, which significantly reduces reconstruction errors. The control of Fabry-Perot resonance frequencies has
been studied and implemented by modifying the geometrical parameters of the WM, which enabled the design of
antennas for wireless communication and radar systems. A method for modulating the EM parameters of WM to
control Fabry-Perot resonances has been developed, allowing the evaluation of linear deformations with an
accuracy of up to 0.002o. Additionally, a technique for remote deformation monitoring of WM is proposed by
determining the radar cross section in the 0.8-12 GHz frequency range. The obtained results are applicable in
medical, sensing, and communication systems.
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