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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHUX PYOPHK: 47.43, 29.35

Tema guceprarii:
1. MOHITOPHMHT IOBKIJIJIA 3 BAKOPUCTAHHAM BUIIPOMIHIOBaHb iCHYIOUMX PaZiioCUCTEM HA3EMHOTO Ta KOCMIYHOTO

6a3yBaHHSI

2. Monitoring of environment by using radiations from existing ground and space-based radio systems

Pedepar:

1. MeTa po60TH - pO3B’s13aHHS 3aBAaHb JUCTAHLINHOI IiarHOCTUKU CTaHy [1I0BEPxHi MOps, Tponiochepu 3emili Ta
BUSIBJIEHHS B Hill yTBOPEHB Ta 00'€KTiB IPUPOLHOTO 1 aHTPOIIOTE€HHOTO [TOXOIPKEHHSI 3 BUKOPHUCTAHHSIM
BUIIPOMIHIOBaHb TeJIEeBi3iMHNX, PaliOMOBHUX CTAHLIH i ITYYHUX CYIyTHUKIB 3€MJli cucTeM I7106aybHOI HaBirajii.
O06'eKTOM JOCIiI>KEHHS € Mpollecy MOMUPEHHS PalioXBUib B aTMocdepi3emsi Ta po3citoBaHHS IPUPOAHUMU U
AHTPONOT€HHUMM HEOJHOPIZHOCTSIMU. MeTonu focimpKeHHs: TeopeTuuHi MeTOAY CTaTUCTUYHOI paniodi3ukuy,
IOVICTaHLIIMHOTO 30HyBaHHSI aTMOC(EPHUX NIPOLECIB, paflioOTeXHIKMA, MATEMAaTUYHOI CTATUCTUKU, TEOPIi

CTAaTUCTUYHUX PillleHb Ta eKCIIEPUMEHTAJIbHI METOIM BUBYEHHS OCOOJIMBOCTEN IIOLIMPEHHS PafliOXBUJIb B



arMmocdepi. HoBusHa: Po3po61eH0 METOAMKY OLiHKU pedpaKLiilHUX BJIACTUBOCTEN Tponoc@epu 3a aMILIiTy 00
yJIbTPAKOPOTKOXBUJIbOBUX (YKX) curHasiB Ha 3aropu30oHTHIN Tpaci, OL[iHKY [anbHOCTI BUusiByieHHs Ta EITP
NIOBITPSIHMX OO’€KTIB [17151 aKTUBHO-TIACMBHUX CUCTEM 30H]IyBaHHS, 3aCTOCYBAaHHS CUTHAJIB CUCTEM I106aIbHOI
CYIIyTHMUKOBOI HaBirauii [yig 1iarHOCTVMKU CTaHy MOPCbKOI NOBEPXHi. OTpUMaHi TEOPETUYHO OLiHKU 1
€KCIIepUMEHTAJIbHO BCTAHOBJIEHO, o EINTP sitakiB y kopoTkoxBuiaboBomy (KX) mianazoHi B pe3oHaHCHI 06s1acTi Ha
BEpPTUKAJIbHIN Ta TOPU30HTAJIbHI MOJISIPU3ALISIX MOKE CAraTU TUCSY KBaJIpaTHUX MeTpiB. PO3p06IeHO MEeTOAMKY
CHHTE3y HEEKBiIUCTaHTHUX PO3PII)KEHNX aHTEHHUX PELIITOK HA OCHOBI BJIACTMBOCTEM MariyHMX KBaJpaTiB, 110
3abe3nevye JOCUTb MaNi piBeHb GiYHUX MEJII0CTOK NPY BUCOKOMY CTYIIE€Hi PO3PiIKEHHS! aHTEHHOI PeIIiTKU.
[Toka3aHO MOKJIMBICTb BUKOPUCTAHHS MaTPHLb KOPEJISILii CIIEKTPaJIbHUX KOMIIOHEHT [JIS1 3'SICyBaHHS
MDKCIIEKTPAIbHUX KOPEJSILIMHMX 3B'13KiB B CUTHAJIaX, PO3CiSIHUX MOPCBHKOIO [IOBEPXHEID, TiIPOMETEOPAMY,
06'exTamuy, a TakoX B curHaznax KX i YKX pagiomoBHux cranuiid. CTyneHs yrpoBajKeHHs: Pesyibrati po60TH
MO>XYTb 6YTY BUKOPMCTaHUMM IIpY MiZrOTOBL Ta NPOBEAEHI HAaBYAJIbHUX JIEKLi Y BUIIMX HAaBYAJIbHUX 3aKJIaax
MiHicTepcTBa OCBITH i HAyKU YKpaiHy, [1€ NOCHiIKY€eTbCSl HAyKOBUI HANIPSIM 3 MOHITOPUHTY JOBKIJIA 3
BMKOPHCTaHHSIM BUIIPOMiHIOBaHHS iCHYIOUMX pajlioCMCTEeM Ha3eMHOro i KocMmiuHoro 6asyBanHs. Cdhepa
BUKOPUCTAHHS: I0OYJOBaHi aJITOPUTMU PO3B’SI3aHHSI JOCJIIPKEHUX 3371a4 AMCEPTaLlii MOXKYTb OYTU BUKOPUCTaHO
L7151 1iarHOCTUKYU pedpakLiiiH1X BIaCTUBOCTElN Tporocdepu, CTaHy MifCTUIbHOI IOBEPXHI, BUSBJIEHHS OBITPSIHUX

00’€KTiB B aKTUBHO - IACUBHUX CUCTEMAX 30HYBaHH4, KOHCTPYIOBaHHi BEJIMKNX aHTEHHUX peI_HiTOK.

2. The purpose of the work is to solve problems of remote diagnostics of the state of the sea surface, the Earth's
troposphere and detection of formations and objects of natural and anthropogenic origin using radiation from
television, radio and artificial satellites. The research is the processes of propagation of radio waves in the Earth's
atmosphere and the scattering of natural and anthropogenic inhomogeneities. Research methods: Theoretical
methods of statistical radiophysics, remote sensing of atmospheric processes, radio engineering, mathematical
statistics, theory of statistical solutions and experimental methods of studying the peculiarities of the propagation
of radio waves in the atmosphere.Novelty: Methods for estimating the refractive properties of the troposphere by
the amplitude of VHF signals over the horizon, estimating the detection range and RCS of air objects for active-
passive sounding systems, application of signals of global satellite navigation systems for diagnostics of a condition
of a sea surface. Theoretically estimated and experimentally established that the EPR of aircraft in the HF range in
the resonant region on vertical and horizontal polarizations can reach thousands of square meters. A method for
the synthesis of non-equidistant sparse antenna arrays based on the properties of magic squares, which provide a
fairly small level of side petals at a high degree of rarefaction, has been developed.The possibility of using the
matrix of correlation of the spectral components to elucidate interspectral correlations in signals scattered by the
sea surface, hydrometeors, objects, as well as in the signals of HF and VHF radio stations is shown. Degree of
implementation: The results of the work can be used in the preparation and conduct of educational lectures in
higher educational institutions of the Ministry of Education and Science of Ukraine, which investigates the
scientific direction of environmental monitoring using radiation of existing ground and space-based radio systems.
Scope: the constructed algorithms for solving the researched dissertation problems can be used to diagnose the
refractive properties of the troposphere, the state of the underlying surface, the detection of air objects in active -
passive sounding systems, the design of large antenna arrays.
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