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Pedepar/aHoTanis:

1. Incepraniiiny po60Ty IPUCBSIYEHO aKTyaJbHOMY IMTAaHHIO (GOPMYyBaHHS (PAaHTOMHHUX PaZioIOKaLiNHAX
300pakeHb KOCMiuHNUX PCA 3 BUKOPUCTAHHSM iHAYKOBAHUX Y MiJKJIaIKy XBAJIEBOAIB HA OCHOBI BUCOKOOMHUX
crionyk AIIBVI. Bysio cTBopeHo KoHLemn1io pagapy gaHTomizalii 3o06pakeHs kocmiyHux PCA. ChopmMoBaHO
apXxiTeKTypy TaKoi pafioTEXHIYHOI CUCTEMU, PO3POOJIEHO CTPYKTYPHY CXEMY ii IPUIIMaIbHOTO Ta NepeaBajbHOro
TPakTy. BCTaHOBJIEHO TPOCTOPOBO-YaCOBi NApaMeTPH B3aeMoJii KocMmiyHoro PCA 3 pagapom (paHTOMI3aLi.
Po3pobsieHo MmaTeMaTUYHUM ONKC OYiKyBaHUX CUrHAJiB KocMiyHOro PCA Ta po3mipy ginsHku ¢pantomisarii.
Po3pob6seHo anropuTmMu QyHKIiIOBaHHS pajlioKaHajy 3 OLIiHIOBAaHHSIM KJIIOUOBUX XapakTepucTuk JJUM-curHany.
BusHaueHo nMpuHLUI (POPMYBaHHS CUTHaIA (paHTOMI3allil Ta BCTAHOBJIEHO Or0 KOPEKTHICTh. Briepie
3aIIPOINIOHOBAHO 3aCTOCYBAHHS IHTETPOBAHUX Y MiAKIAAKY XBUIE€BOIB Ha KpucTanax AIIBVI mig ctBopeHHs

IIBUJIKICHOT'O KepoBaHOro ¢GoTo30ymKeHHIM (a3zo006epTaya, SKuil HeooxigHu 17151 QyHKIIOHYBaHHS IlepefaBaya



pazapy dbanromizanii. 3arrporoHOBaHoO CI1oci6 06po6KY 306paskeHb JIsl pafioTexHiuHOoi cucteMu paHTOMI3alLi
KocMiyHuX PCA. MeTo1o fycepraniiiHoi po60TH € BCTaHOBJIEHHS ITPUHIIUIIIB Ta 0COOJIMBOCTEN (POPMYBaHHS
(aHTOMHUX pajiiosoKaliiHuX 300paxkeHb KocMiuHUX PCA Ta 0OIpyHTYBaHHS 3aCTOCYBaHHS iHTETPOBAHUX Y
NiAKIaAKy XBUJIEBOAIB Ha KpucTtasnax AlIBVI B panioTexHiYHUX cucTeMax paHToMizalii 17151 pafiosIoKaLiliHOTo
MacCKyBaHHS Ta iMiTaliitHoi npotugii kocmiyaum PCA. BcTaHOB/IEHO IPMHIMIIN T OCOGJIMBOCTI (POPMYBaHHS
($HaHTOMHUX palioJIoKaliiiHUX 300paXkeHb, a TAKO>K OOI'PYHTOBAHO 3aCTOCYBaHHS iHTETPOBAHUX Y MiTKIIAIKY
XBUJIEBOIiB Ha KpucTasnax AlIBVI B pamioTexHiuHuX cuctemax daHTomizalii ais npoTtuaii kocmivHum PCA.
3anponoHoBaHUI MeTOo 1, 06pOOKY 300paskeHb IJ1s1 pasiioTexHiYHOoi cuctemu paHTomizanii kocmivaux PCA moske
OyTy BIIPOBAPKEHUH B iHTEJIEKTyasbHiI CUCTEMU KepyBaHHS 3aco0aMU iMiTalliliHOI IpoTHAii. 3arponoHoBaHa
TEXHOJIOTisl IPOEKTYBAaHHS MaorabapuTHuX SIW-KOMIIOHEHTIB Ha OCHOBI BUCOKOOMHUX KpucTaiis AlIBVI
LO3BOJISIE CYTTEBO 3MEHIIMTH MAacOrabapyuTHi MOKa3HUKY NpucTpois HBU-nianasony, mo € KpUTUYHO BAXKJIMBUM
17151 6OPTOBOI anapartypu aBialiiHOTO Ta KOCMIiYHOTrO 6a3yBaHHS. Lle Bask/IMBO i 3 OIJISIAy CTBOPEHHS MIBUAKICHUX
ONTUYHO KepoBaHUX (pazoobepradiB Ha SIW-cTpykTypax 3 Kpuctanamu AlIBVI niis pagioTexHiuHUX cucTem

(danToMizanii kocmiyHuX PCA.

2. The dissertation is devoted to the topical issue of phantom radar image formation in spaceborne SAR using
substrate-integrated waveguides based on high-resistivity AIIBVI crystals. A concept of a spaceborne SAR image
phantomization radar has been developed. The architecture of such a radioelectronic system has been formed, and
the block diagrams of its receiving and transmitting tracts have been designed. The spatial-temporal parameters of
the interaction between the spaceborne SAR and the phantomization radar have been determined. A mathematical
description of the expected spaceborne SAR signals and the size of the phantomization area has been developed.
Furthermore, radio channel operation algorithms with the estimation of the LFM signal characteristics have been
proposed. The principle of phantom signal formation has been determined and its correctness has been
established. For the first time, the application of substrate-integrated waveguides on AIIBVI crystals has been
proposed to create a high-speed optically controlled phase shifter required for the operation of the
phantomization radar transmitter. A method of image processing for a radio-electronic phantom image generation
system of spaceborne SAR is proposed. The aim of the dissertation is to establish the principles and features of
phantom radar image formation in spaceborne SAR and to substantiate the application of substrate-integrated
waveguides on AIIBVI crystals in radioelectronic phantomization systems for radar masking and imitative
countermeasure against spaceborne SAR. The principles and features of phantom radar image formation have been
established, and the application of substrate-integrated waveguides on AIIBVI crystals in radioelectronic
phantomization systems for countering spaceborne SAR has been substantiated. The proposed image processing
method for a spaceborne SAR radio-electronic phantomization system can be implemented into intelligent control
systems for deceptive countermeasure assets. The proposed technology for designing compact SIW components
based on high-resistivity AIIBVI crystals enables a significant reduction in the size and weight metrics of
microwave devices, which is critical for airborne and spaceborne equipment. This is also essential for the
development of high-speed optically controlled phase shifters on SIW structures with AIIBVI crystals for
radioelectronic spaceborne SAR phantomization systems.
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