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4. I>)kepesia Ta HanpssMu piHaHCYBaHHA

IligcraBa a1 NpoBeAeHHs PoOiT: 34 - HOroBip (3aMOBJIEHHSI) 3 LIEHTPAJIbHUM OPTaHOM BUKOHABUOi B[y, aKaZleMielo HayK

(ro;10BHMMU PO3NOPSIAHMKAMU OI0IKETHUX KOIITIB Ha TpoBeaeHHs HIIKP)



KITKBK: 2201040

Hampsam ¢inancyBaHHS: 2.2 - IPUKJIATHI ZOCIiAKEHHS i pO3po6KU

J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IepPXKOIOIKETY

daxTuynmii oo6car dinaHcyBaHHS 3a 3BiTHHH eTam: 778.024 THC. TPH.
5. HaykoBo-TexHi4Ha podoTa

HasBa po6oTH (YKp)

MeTonrKa po3paxyHKy Ta BUMIPIOBaHb y OJIVDKHIN 30HI XapaKTE€pPUCTUK PpajiosioKaliffHOi MOMITHOCTI 1J1s1 HA3€MHUX O6'€KTIiB Ta

eeKTUBHOCTI ii 3HI)KEHHS IIPU MaCKyBaHHI

Ha3sBa po6oTHu (aHrJ1)

The calculation and measurement technique of radar visibility characteristics for on-ground targets in near zone and
effectiveness it's reducing with cloacking(the title).

Pedepar (yxp)

O6'exT HOCTiIKEeHHsI - 00'eKTH CKIagHOi (OPMU LIMBITBHOrO Ta BilICBKOBOTO NpU3HAYEHHS! 3 MACKYOUHUM IOKPUTTSIM Ta 6e3
HbOTO. MeTa po60TH - CTBOPEHHSI HOBUX Ta yIOCKOHAJIEHHS paHillle 3alpOIIOHOBAaHUX METOIIB /IJIT PO3PaxXyHKy pafiosoKaLiiiHoi
MOMITHOCTI 06'€KTiB CkiagHOi (OpMH, PO3TalIOBAaHMX Ha MiFCTWIBHIM NMOBepxXHi. MeTogu MOCTHiIKEeHHS - IJIsI PO3PaxyHKY
PO3CisIHHS XBIJIb HA 00'€KTi ckyagHoi popmu BUKopucTaHo Meton SBR (Shooting and Bouncing Rays). Pesysnpratu po6oru: y HIP
CTBOPEHO €(EeKTHMBHY 4YMCEJbHY METOAMKY (IporpamMHe 3abe3ledyeHHs) IJIs1 PO3PaxyHKy XapaKTepUCTUK PpafiosoKaliliHOi
MOMITHOCTI CKJIQIHUX O0'€KTIiB HA Pi3HUX THUIAX MiCTUIBHOI IIOBEPXHI 3a JOIIOMOTOI0 MOJIEJIIOBAHHS PO3CISIHHS XBUJIb HA CAMOMY
06'exTi Ta 06'€KTi, SIKMI PO3TAIIOBAHO HA J3epKajiaX 3 ifeajbHOro MpOBiHMKA Ta iZlealbHOr0 MarHeTHKa. JIjis XapakTepu3yBaHHS
papniosiokaniitHoi MomiTHOCTI OG'eKTiB Ta CTymneHd ii 3HW’KEHHSI NPU 3aCTOCYBaHHI 3ac00iB MacKyBaHHS IIJIAHYETbCSl BBELEHO
JleKizIbKa OKPEMUX XapaKTEPUCTUK 006'ekTy (mutoma EIIP, poskug EITP, Tomo). BBeneHi XxapakTepuCTUKU 00'€KTy € MaKCHMaJIbHO
HE3aJIEKHUMMU BiJ] XapaKTEPUCTUK PaZioOKaToOpy, Ta MOXYTb OyTHM 3aCTOCOBaHi IJis MepepaxyHKY BipOTiIHOCTI BUSIBJIEHHS
00'eKTy [AJi Pi3HMX TUIIB MiICTUJIBHOI IIOBEPXHi Ta PIi3HMX TUMIB PaflioJIOKATOPiB Ta YMOB cIOCTepexkeHHs. CTBOPEHO Ta
anmpoOOBaHO METOJIMKM BHUKOPMCTAHHS 3a3HAYEHMX XapaKTEPUCTUK. [Ipy po3paxyHKY BipOTiZHOCTi BUSIBJIEHHSI O0'€KTy IJIst
3a[aHOi pO37iNbHOI 30AaTHOCTI pajapy BMKOPHUCTAHO ampOKCUMALilo IycTUHU BiporigHocTi EITP cymoro pgenbTa-QyHKLiH, MO
JIO3BOJISIE YHUKHYTU IIOMUJIOK, 3yMOBJIEHUX HAsIBHICTIO BEJIMKOI KiJIbKOCTI By3bKMX BUKUJIB Ha Jjjarpami 3BOPOTHOrO PO3CiSIHHS.
[IpoBeieHO NOCHIIPKEHHS 100 ONTHMAJIBHOTO KPOKY BU3HAUEHHS JiarpaMy 3BOPOTHOTO PO3CisIHHSI 00'eKTy CKiamHOi ¢popmu

[J1 JOCTaTHBO TOYHOTO BM3HAYEHHA CTATUCTUYHUX XaPAKTEPUCTUK MMOMITHOCTi O6'€KTy.
Pedepar (aHrI)

Object of the research - civil and military complex shaped objects with or without cloaking. Aim of the work is to create new and
develop already existed methods of calculations for complex shaped objects radar visibility on underlying surfaces. Aim of the
study - for calculations of radiowaves scattering on complex shape object PO-SBR method is used. Results of work: in R&D
Project the effective numerical (software) method was created for calculations of radio waves scattering on complex shape
objects that are situated on different underlying surfaces with the help of modeling of scattering on the object, and on object
situated on OEC and PEM mirrors. To characterize radiolocation visibility of the object and degree of its reduction while
covering is used some radiolocation characteristics of the object are going to be used (specific RCS, RCS spread, etc.). This
characteristics of the object are independent from radiolocation station characteristics, and can be used for detection
probability estimation for different types of underlying surfaces, radiolocation stations and conditions of experiment. Methods
of using such characteristics were developed and tested. For calculations of detection probability of the object for given radar
resolution, approximation of RCS probability density with the help of sum of delta-functions was used. Such approximation
allows to avoid errors caused by a large number of narrow emissions of backscattering pattern. Investigations of the optimal
pitch determining backscatter diagram was provided for complex shape objects to a sufficiently accurate determination of the
statistical characteristics of the visibility of the object.



Ingexkc YIK: 621.372.8, 621.396.96

Kopgu TemarnuHux pyopuk HTI: 47.45.29
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykiii (ykp): MeToiuka Ta mporpaMHe 3a6esnedeHHs 17151 YMCEIbHOT0 pO3PaxyHKY paziosiokaniitHoi moMiTHOCTI

Ha3eMHUX 00'eKTiB CKJIaTHOI (OPMU Ha NOBLIBHIN MiICTUIBbHIN TTOBEPXHi

HasBa npoaykii (anrJi): Methods and software for numerical calculation of radar visibility for on-ground complex shape
objects situated on an arbitrary underlying surface

OuiKyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBaHHs: 72.19 JJoCi>KeHHS I eKCIIepPUMEHTAIbHI po3p0o6KY y cdepi iHINX NPUPOIHNINX | TEXHIYHUX HayK

Onuc npogykuii (ykp): CTBOpuTH €(PeKTUBHY YMCETbHY METOUKY (IpOrpaMHe 3a0e3Me4eHHs) AJ11 PO3PaxyHKY XapaKTePUCTUK
pafiiosoKalifiHOI TIOMITHOCTI CKJIaAHUX 06'€KTiB PO3TallOBAaHUX HA Pi3HUX TUIAX MiACTAIbHOI NOBepXHi; CTBOPUTHU Ta
anpo60BaHO METOJIMKY XapaKTepU3yBaHHs paJiosIoKaliliHOi TOMITHOCTI 00'€KTIiB Ta CTyIeHs il 3HUKEHHSI IIpY 3aCTOCYBaHHi
3aCc00iB MaCKyBaHH:, SIKa € MAaKCMaJIbHO HE3aJIeSKHOIO BiJl XapaKTepPUCTHK pajiosIoKaTopy, Ta MoXKe 6YTH 3aCTOCOBaHA 15
NepepaxyHKY BipOTiTHOCTI BUSIBJIEHHSI 00'€KTY [1Jisl Pi3HUX TUIIIB MiICTUIBHOI IOBEPXHI Ta Pi3HUX TUIIB PalioSIOKATOPIiB Ta YyMOB
crioctepeskeHHs. [IpoBeieHo AOCiIKeHHS 00 KyTOBOrO KPOKY BUMipIOBaHHSI JiiarpamMy 3BOPOTHOTO PO3CisIHHS 00'€KTY

CKJ1a/iHOi POPMU HEOOXIJHOrO JJ11 TOYHOTO BU3HAYEHHS I0r0 CTaTUCTUYHUX XapaKTEPUCTHUK.
ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapgis 3aBepmenocti HTII: 3git no HIIJKP

Bruposagskenns HTII: He BoposamkeHo

Crpoku BrpoBajsKeHHs: 2018-2019

Bupo6nuk npoaykuii: XHY imeni B.H.Kapasina

CnosxuBavi npoaykuii: JlepxkaBHe mianprueMcTso "Xapkiscbke KoHcTpykTOpceke Bropo 3 MammHo6yayBanHs (XKBM) imeHi
0.0.Mopo3soBa", Pagioactponomiunnii inctutyT HAH Ykpainu (M. XapkiB), IHCTUTYT pazsiodizuku Ta eeKTpoHiku iM. O. 1.
Ycuxkosa HAH Vkpainu (M. XapkiB), [lep>kaBHe KOHCTPYKTOpChbKe 61opo "IliBneHHe" imeHi M. K. SInresns (m. [JHINpo).

IlepcnexkTuBHI puHKH: [CHYI04i 3apy6iKHI Tporpamu a1 po3paxyHkis EIIP € moBosti Joporumu i He JOCUTh YHIBEPCATBHUMU
(HampuKJIag;: CKJIaJHUM € BPAaXyBaHHS Pi3HUX TUIIB MifCTUBbHOI ToBepxHi, TuMiB PIIM i T.1.). ToMy IIporpaMHe 3a6e3ne4eHHs], sike
CTBOPEHO B pPaMKax IIPOEKTY, € B I€SIKOMY POJii VHIKaJIbHUM i I03BOJIUTh B KOHCTPYKTOPCBKUX 6I0PO BUPILIyBaTU 3aBIAHHSL, SIKi
paHimle 6ysiu HEIOCTYIIHI Ha eTarli IpoeKTyBaHHs. EQEKT Bij 3HIDKEHHS PalioyIoKalliiiHOI TOMITHOCTI 6e3110cepejHbO BIUIMHE Ha

TPUBAJIICTh XUTTS BilICbKOBOI TEXHIKHM Ha MOJIi 6010 Ta ii KOHKYPEHTOCIIPOMOSKHICTb Ha CBITOBOMY PUHKY.
IpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 J0OTOBOpaMU

®opmu Ta ymoBH nepepaui npozykuii: CriisibHi HIJIKP
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