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30HIyBaHHS IPUPOJHUX Ta IITYYHUX 00'€KTiB 3€MHOTO Ta KOCMIYHOTO [TOXOPKEHHSI 3 METOI0 BU3HAYEHHS iX
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Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka HOBUX Ta BJIOCKOHAJIEHHS! iCHYIOUUX PafioiznyHMX METOMiB UCTAHLIMHOIO 30HAYBAHHS [IPUPOLHUX T

MTY9HUX 00'eKTiB 3 MHOTO Ta KOCMiYHOT'O TTIOXOPKEHHS 3 METOIO BUSHAYEHHSA iX BIaCTUBOCTEMN.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of new and improvement of existing radiophysical methods of remote sounding of natural and
artificial objects of terrestrial and cosnic origin with the aim of characterization of their properties.

Pedepar yKpaiHCBKOIO:

B pesysbTati BuKoHaHHs gaHoi HIP po3po6sieH0 HU3KY METOJiB i anropuTMmiB, 10 6yAyTh BUKOPUCTaHI (i BKe
BHUKOPHUCTOBYIOTBHCS) 17151 BUPiLlIEHHS Pi3HOMaHITHUX (PYHIAMEHTaJIbHUX Ta IPUKJIAAHUX IIPOOJIEM CYy4acHO]
paziodizuku Ta acTpoHOMIi. 30KpeMa, IPOBeAeHO NOCiKeHHS e(PEeKTUBHOCTI aJlrOPUTMY, 10 3a6e3rnedye
IIOCTIMHUI piBeHb XMOHOI TPUBOTY IIPY PaJlioJIOKALIIIHOMY BUSIBJIEHHIO CTAl[iOHAPHOI'O IrayCOBOrO CUrHaly Ha (OoHi
HOPMAaJIbHOTO HIyMY 3 HEBiZJOMOIO 200 3MiHHOIO iHTEHCUBHICTIO. PO3p06JI€HO aJlrOPUTM BUSIBJIEHHS PaJjapHUX
00’eKTiB, 110 PYXalOThCS 3 OCTITHUM IPUCKOPEeHHSIM. OTPMMAHO OL[iHKY BUTPAIY Y CIiBBiAHOIMIEHHI CUTHAJ /IIyM,
KU 3a6e3Ievye JaHUI aITOPUTM y MOPIBHSIHHI 3 3aCTOCYBAHHSM KJIACUYHUX METO/iB KOT€PEHTHOI pajiioiokaliii.
3'51COBaHO NPUYMHY HEBiJIIOBIAHOCTI PiBHS NPUAYLIEHHS OiYHMX IIEJII0CTOK ONTUMAJILHOIO (isbTpa CTUCHEHHS
JIYM-curnasis 3a JONOMOTOI0 CTAaHJAPTHUX BiKOHHUX (YHKIiH JliTepaTypHUM JaHUM. Ha I'pyHTi NpoBeieHux
IOCJIiI>KEeHb PO3pO6JIEHO pEKOMEH ALl o0 BUGOPY NapaMeTpiB BiIKOHHOI PyHKILii pyu Manux 6a3ax cCUrHamy. 3a
pe3yJIbTaTaMu IOPIBHSJIBHOTO aHai3y CIIeKTPiB ONITUYHOTO BUIIPOMIHIOBaHHS, 110 BilOMBAETHCS KJlaCTepaMU
cpeprUYHMX YACTUHOK i OJJMHOYHOIO YaCTUHKOIO, 3alIPOIIOHOBAHO METOJ], PO3Pi3HEHHS arperaTHUX CTPYKTYpP
BiZ6MBaYiB Ta OJMHOYHUX PO3CiloBadiB. CTBOPEHO MBUIKI KOMITIOTEPHI KOIU IJ1s1 PO3PAXYHKY OMO3ULIIMHUAX
eeKTiB 1Sl cepefoBULL, 110 CKIIAAAI0ThCS 3 LOBIJIbHUX XA0TUYHO OPi€HTOBAHUX PO3Cil0BayiB. 3aIIPOIIOHOBAHO
HOBY Pi3HULEBY CXEMY PO3B’SI3KY TPUBUMIPHUX HECTAlLliOHAPHUX 337ja4 PO3CilOBaHHSI €JIeKTPOMArHiTHUX XBUJIb Ha
[epPiOAUYHUX CTPYKTYPax Ta OOJMHOKUX MIEPEIIKOAAX, 0 BKIIOYAIOTh €JIEMEHTU 3 HEJIiHINHUMU BIACTUBOCTSIMU.
OTpuMaHi pe3ybTaTi MOXYTb OYTH BUKOPUCTAHI BITYUN3HSIHUMU Ta iHO3€MHUMU HayKOBO-IOCiTHULBKUMU
OPTaHi3alisMu, 10 3aMaIOThCSI PO3POOKOI0 METOIB i 3aCO06iB iarHOCTUKM HAaBKOJIMITHBOTO CEPEeIOBUIIA,

BMBYEHHSM aCTPOPi3UYHUX 00’€KTIB i CTBOPEHHSIM IITYYHUX MeTa-MaTepiajliB 3 HA3BUYallHUMU BJIACTUBOCTSIMMU.

Pedepar aHIJIiHCBKOIO:

As a result of this Research Project, a number of methods and algorithms have been developed that will be used
(and already are used) for solving various fundamental and applied problems of modern radio physics and
astronomy. In particular, efficiency analysis has been performed of an algorithm that provides a constant false
alarm rate in radar detection of stationary Gaussian signal against a normal noise background with unknown or
varying intensity. An algorithm has been developed for detection of radar targets moving with a constant
acceleration. The gain in the signal-to-noise ratio, that the suggested algorithm provides as compared with the use
of the classic coherent radar techniques, has been estimated. The reason has been clarified for the discrepancy
between the real and announced in the literature levels of sidelobe suppression in the optimal filter of chirp-pulse
compression using standard window functions. Based on the performed analysis recommendations have been
developed as for selecting window function parameters in the case of small signal duration-bandwidth products.
Based on the results of a comparative analysis of the spectra of optical emission reflected by clusters of spherical
particles and solitary particle, a technique has been suggested for discriminating aggregate structures from
solitary scatterers. Quick computer codes have been constructed for calculating opposition effects for media
consisting of arbitrary randomly oriented scatterers. A new finite-difference technique has been suggested for
solving 3D nonstationary problems of electromagnetic wave scattering by periodic structures and solitary
irregularities that include elements with nonlinear properties. The obtained results can be used by national and



foreign research institutes that are involved in the development of methods and techniques for environmental
diagnostics, investigation of astrophysical objects and construction of artificial meta-materials with unusual
properties.

Inpexkc YIK: 523.3/.6-1:629.78, 523.4-47; 621.37; 621.396

Koau TemaTHYHHUX PyOpHK: 89.51.25
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII yKpaiHCBKOIO: MateMaTi4Ha MOZIEJIb AJITOPUTMIB 3 OKPAIEHUMY XapPaKTEPUCTUKAMIU
PajioIoKaLiiHOTO BUSIBJIEHHS Ta BU3HAYEHHS BJIACTUBOCTEN PYXOMUX i HEPYXOMUX 00'€KTIB TPUPOHOTO Ta

MTYYHOT'O ITIOXONKEHHS

Hassa HTII aHr1ificbKO¥0: Mathematical model of algorithms with improved characteristics of radar

detection and estimation of properties of moving and stationary objects of natural and artificial origin
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

l'any3b 3aCTOCYBaHHS: 72.19

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: B apantusHoMy afroputi BUSIBJIEHHS 1[iJI€il B yMOBaX HEBiZOMOI a60 MiHJIMBOI iIHTEHCUBHOCTI 3aBaj
BUKOPUCTOBYETLCS PETYJILOBAHMM MTOPIT BUABJIEHHS. AJITOPUTM BUABJIEHHS LiiJIEN, [0 PYXaIOTLCS 3 IPUCKOPEHHSM,
sBJIsie 06010 HaraTokaHajbHe 3Ba’kKeHe repeTBopeHHs: Pyp’e, No6y0BaHe HA OCHOBI YipIJleT-IIepPEeTBOPEHHS.
Mertopn, po3pi3HEHHS arperaTHUX CTPYKTYP Bil0OMBayiB Ta OAMHOYHUX PO3Cil0BayiB 3aCHOBAHO HA aHai3i

XapaKTEPHOTrO MiHIMyMY y CIIEKTPi BilOMTOr0 BUIIPOMiHIOBAHHSI.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Pospo6ieni metonu Ta anropurmut MOXKyTb 6yTi
BUKOPUCTAHI JJ151 6ibII II1O0KOTO BUBUEHHS HABKOJIMIIHHOTO CEPEIOBUINA Ta aCTPOPI3nYHUX 06’EKTIB 3ac0baMU

IUCTaHUIMHOTO 30HAYBaHHS

BnyiuB HTII Ha moBKiJjjis:

BnposapaskeHHs1 HTII: He snpoBamxeHo

ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2022
3aKkiHYeHHs eTamy: 12.2023

Cno>kuBaui npo,llyKni'l': PagioactpoHomiunnii incTuTyT HAH YKpainu, [HcTUTYT pagioenekTpoHiku im. O. 4.
YcukoBa, ['osioBHa acTpoHoMiuHa o6cepBaTopis HAH Vkpainu, [I1 “Hosarop” (Ykpaina), Raytheon Company (CIIA),
DLR (Himewunna), Babcock International Group (Benuko6puraHis), YHiBepcuteT ['esnbcinki (QiHngHmis)

IlepcneKTHBHI PHHKHU: VkpaiHa, €C, CIIA
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
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HasaBHicTb 6i3Hec-ILJIaHY:
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