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Pedepar:

1. luceprariito npucBsi4eHO po3pobiieHH!o iHpopMaliitHoi TexHooril migBumeHHs 6e3rnexu nmosasoTiB I1C Ha 6a3i
METO/IiB BUBHAYEHHSI 30H [IOTEHLINHOro HeOe3I1eYHOro 06JieIeHiHHS OBITPSIHUX CyZeH. OCHOBOIO ITOJAaHUX B
POOOTi pe3y/bTaTiB € BIepIle po3po6IEHN METO], OLIHIOBAHHS NOJIIPUMETPUYHUX iHPOPMATUBHUX NIapaMeTpPiB
30H He6e3revHoro o6seeHiHHS, BJOCKOHATIEHNI MeTOM, BU3Ha4eHHs Ta kiacudikanii He6e3rneyHnx
METEeOPOJIOTIYHUX SIBUIL 32 IOTIOMOT0I0 G0PTOBOI METEOPOJIOTriyHOI iHDOPMAIIiIFIHOI CUCTEMU HIJISIXOM [O0/IaBaHHS
IIOCJIiIOBHOCTI Omepalliii AJ1s1 BUSIBJIEHHS HOBOTO KJlacy 00’eKTiB — 30H HeOe3[1eYHOro 06J1e[leHiHHs, i MeTo[
6araTonapameTpUYHOrO OIiHIOBaHHS CTYIIEHS 3arpO3u 00JeleHiHHS, Y IKOMY BUKOPHUCTOBYIOTHCS TOJISIpU3aLlifiHi
XapaKTePUCTUKY €JIEKTPOMAarHiTHUX XBUJIb, BiIOMTHUX Bill METEOPOJIOTiYHMX 00'EKTIB Ta TapaMeTPH IOBITPSIHOTO
Cy[IHa i MapUIPyTy NOJbOTY. [lepmuii 3 NOAaHNUX METOMIB IO3BOJISIE€ IPOBECTH OL[iHKY OCHOBHUX NTapaMeTpiB
CUTHaJIiB 60pPTOBOI iHOPMaLiTHOI METEOPOJIOTIYHOI CUCTEMY, 11O OYJIU BiOUTI BiJl METEOPOJIOTIYHUX 00'EKTIB
(mocnimxyBaHOi 06/1aCTi IPOCTOPY, 3aII0BHEHO] riipoMeTe0paMy Pi3HUX TUIIIB) HA OCHOBI PeICTaBJIEeHil B pOOOTi

MaTeMaTUYHOI MOieJli BiOUTTSI eJIeKTPOMAarHiTHUX XBUJIb Bif rizpomeTreopiB HecepudHoi hbopmu. Mogesnn



I03BOJISI€ TPOBOAUTU PO3PAXYHKU NOJTIMETPUYHUX [TapaMeTPiB BiIOUTOr0 CUrHAITY 32 JOMOMOTOI0 allpOKCHMaILii
HechepuyuHoi popmu poscitoBauiB (rizpomeTteopis) chepoinamy 06epTaHHS Ta BUKOPUCTAaHHS MOIu(iKOBaHUX
dopmy Pesnes. [Ipyruii 3 npecTaBIeHUX METOiB ONUCY€E AITOPUTM BUSIBJIIEHHS 30H IIOTEHLiITHOrO 006J1e/leHiHHS
LIJISIXOM ifeHTu(ikanii TUMIB rifpomeTeopiB HA OCHOBI aHaJi3y BiIMiHHOCTI NOJISIPUMETPUYHUX iH(POPMATUBHUX
IapaMeTpiB BiOUTOro CUrHasy 60pTOBOi iH(POPMaLiIIHOI METEOPOJIOTiYHOI CUCTEMU 3 YPaXyBaHHSIM Pe3yJIbTaTiB
MaTeMaTUYHOI0 MOJIEJIIOBaHHS Ta OL[iHIOBAaHHS LIMX [IapaMeTpiB y I1epLIOMY 3 II0JJaHUX Y POOOTi METOZIB.
TeopeTuyHi AOCTiI)KeHHs, HaBeleHi B poOOTi, MiATBEPI)KEHI eKCIIepUMEHTATbHUMU TaHUMU, 30KpEMa
pesysibTaTaMy MPaKTUYHUX BUMIipIOBaHb XMap Ta OMNAafiB iCHYIOUMMU METEOPOJIOTIYHUMY pagiosiokaTopaMu. TperTii
3 METO[IiB, 110 pO3pO06JIeHUH B IrcepTallii, BUKOPUCTOBYE MaTeMaTUYHMI arlapaT HeviTKoi JIOTiKY [1Jis OLiHIOBaHHS
CTyIleHs Hebe3IeKu 00JieIeHiHHS IOBITPSIHUX cyAeH. [IpoaHasnizoBaHO iCHYIOUi METOAU BU3HAUEHHS 30H
o6Jie/IeHiHH4, i 3aITPOIIOHOBAHO HOBI, Gi/bII JOCKOHAJI METOIH, IO JO3BOJISIIOTH IONEPEKyBaT! PO HeGe3NeKy
o6JieIeHiHHS [0 HOro TIOYaTKy 3 ypaXyBaHHSIM CYKYITHOCTi TakKuX (PaKTOpIB, SIK IOJIIPUMETPUYHI IapaMeTpu
BiZIOMTOTO CUTHAJY, TEMIIEpPaTypa, BUCOTA, IBUIKICTb II0JIbOTY, TPMUBAJIICTh IepebyBaHHs Y Hebe3eyHill 30Hi Ta iH.
OuineHo JOCTOBIPHICTb IUX METOZIB, i HaBeIeHO peKoMeHAalii 1o ix peasnisauii B icHylounx iHpopmaLiiHux
cucTeMax 3abe3nedeHHs 6e31eKu MOJbOTiB.

2. The basis of the results presented in the work are the first time developed method for estimating of informative
polarimetric parameters of potential icing zones, an improved method of detection and classification of hazardous
meteorological objects with the help of onboard information meteorological systems, in which algorithmic
consistency of implementations was added to identify potentially hazardous areas of possible icing and the method
of multi-criterion estimation of the risk of icing of airplanes. The determination of zones containing drops of
super-cooled liquid that pose a threat of icing in the area of space in the flight direction of an aircraft is proposed
to done by analysis of the polarization features of the structure of reflected radar signals. The first of the
presented methods allows us to estimate the main parameters of the signals of the onboard information
meteorological system, received by onboard radar from meteorological objects (the area under study, filled with
hydrometeors of different types), and based on the mathematical model of reflection of electromagnetic waves
from hydrometers of a non-spherical form presented in the paper. The model allows calculating the polarimetric
parameters of the reflected signal by approximating the non-spherical shape of the scatterers (hydrometers) by
spheroid rotations and using the m odified Rayleigh formulas. The second of the presented methods describes the
algorithm for detecting potential icing zones by identifying the types of hydrometeors based on the analysis of the
difference between polarimetric informative parameters of the reflected signal of the onboard information
meteorological system, taking into account the results of mathematical modeling and estimation of these
parameters in the first of the presented methods in this thesis. The theoretical studies presented in the work are
confirmed by experimental data, in particular, the results of practical measurements of clouds and precipitation by
existing meteorological radar. The third method, described in this thesis, uses a mathematical apparatus of fuzzy
logic to assess of icing degree of an aircraft. Also, in this work, existing methods of icing zones detection were
analyzed, and new and more advanced methods were proposed to warn of the threat of icing before it began,
taking into account the combination of factors such as the polarimetric parameters of the reflected signal,
temperature, height, velocity, duration of stay in a danger zone, and others. The estimation of the reliability of
these methods is given, and the recommendations for their implementation in the existing information systems of
ensuring the safety of flights are given also.
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