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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 49.03.07

Tema gucepranii:
1. Mopziesi Ta METOJY IIOJIIHOMIAJIbHOTO OL[iHIOBAaHHS NapaMeTPiB CUTHAJiB Ha (OHI MyJIbTUIIIKATUBHUX Ta

a,ILI/ITI/IBHO—My'JIbTI/Il'IJIiKaTI/IBHI/IX 3aBam,.

2. Models and methods of polynomial estimation of the signal parameters on the background of multiplicative and
multiplicatively additive interferences.

Pedepar:

1. O6'eKTOM HOCIIIPKEHHS € TIPOLIEC OLiHIOBAaHHS [1IApAMETPIB CUTHAIB HA (POHI MYJIbTUILIIKATUBHUX i aIUTUBHO-
MYyJIbTUIUIIKATUBHUX 3aBaf]. MeTOoI0 1aHOTO AOCiIPKEHHS € po3po0Ka HOBUX MOJIeJiel B3aeMOJii CUrHaJiB Ta 3aBaj,
Ha 6a3i MOMEHTHO-KyMYJISIHTHOTO OIUCY Ta OOYKC/IIOBAJIbHUX METOIiB II0JIIHOMiaJIbHOTO OL[iHIOBaHHS [TapaMeTpiB
CUTHAJIiB, 10 NPUIMaIOTHCS HA (POHI MYJIBTUIITIIKATUBHUX Ta aAUTUBHO-MYJIbTUIJIIKATUBHUX HETayCOBUX 3aBa],.
Jl71 BUpill€HHS IOCTaBJIEHUX 3aBIaHb BUKOPUCTOBYBAIMCS METOOM MaTEMAaTUYHOTO MOJIE€/IIOBAaHHS; CTATUCTUYHI
METOJM aHaJjli3y Ta CUHTE3Y; BAKOPUCTAaHHSI MAaTEMAaTUYHOTO anapaTy Teopii IMOBIPHOCTI Ta MAaTEMATUYHO]
CTaTUCTHUKY; imMiTaliiiHe (KOMII'IOTEPHE) MOJIEJIIOBAHHS; YMCEJIbHI METOAM PO3B'sI3Ky HeJiHiHUX piBHSIHb. HaykoBa
HOBM3HA Ta [IPaKTUYHE 3HAYE€HHA OTPMMAHUX pe3ysbTariB: 1.OTpruMaHO HOBi MaTeMaTUYHi Moz e
MYJIbTUILNIIKATUBHOI Ta aIUTUBHO-MYJIbTUILIIIKATUBHOI CyMillli IIOCTIMHOTrO i pafiiocUrHaiy 3 3aBalaMu, 3aCHOBaHI Ha

MOMEHTHO-KyMYJISSHTHOMY OIIXCi, 110 JO3BOJISI€ CIPOCTUTY IIPOLIEC OLiHIOBAaHHS NIapaMeTPiB CUTHAJIIB i3



BpaxXyBaHHSIM HErayCcoBOTO XapaKTepy 3aBaj,. 2. Briepiie oTpuMaHo aHATUYHI BUPa3y KibKOCTi 3106yTOl
indopmauii npo ouiHoBaHi NapaMmetpu Ta koedillieHTiB 3MEHILIEeHHSI IUCIIePCili, 0 He 3a7eXaThb Bifl BULy
IOCJIiIPKyBaHOTO CUTHAJLY, aJlé MIiCTSITh CTATUCTUYHI CKJIQ0Bi ONUCY MOZEJIEN aIUTUBHUX i MyJIbTUILIIIKATUBHUX
3aBa/l, sKi BKa3ylOTh HAa 3pDOCTAaHHS TOYHOCTI OLIIHOK MeTOa MaKCHMi3alii I10J1iHOMa B IIOPiBHAHHI 3 KIIACUYHUMU
JIIHINHUMU MeTOIaMU. 3.YIOCKOHAJIEH] iTepaliiHi MeTOOU [1J1s1 3HAXOPKEHHSI CKaJISIPHOI OL[iHKY 3 BUKOPUCTAaHHSIM
MeTOJy MakcUuMiszaljii osiHoMy I1py HEOJHAKOBO PO3IOJiJIeHUX BUOIPKOBUX 3HAYEHHSIX, 110 JO3BOJIMJIO 3MEHIINTH
004K CII0BaJIbHI 3aTpaTy IIPYU 3aCTOCYBaHHI MOAM(MiKOBaHOI Ipolieaypy HakonuueHHs Qimepa. 4.Y10CKOHaEHi
PEKYPEHTHi MeTOI !, BHACIJOK YOI0 CUHTE30BaHi 00YMCIIIOBA/IbHI aJITOPUTMU MOJIIHOMIAILHOTO OL[iHIOBaHHS
IapaMeTpiB, 1110 1a€ MOKJIMBICTb [IpaLlloBaTy 3 MOCJiIOBHOIO BUOIPKOIO, a pe3yJIbTaT MOKe OyTH ITpeJCTaBIeHUH Ha
IOBibHOMY Kpoui. 5.JlicTany nojanpnii po3BUTOK 06U CII0BAJIbHI METOIY T10J1iIHOMIaIbHOTO OLiHIOBAaHHS
IapameTpiB CUTHAJIIB IPU MYJIbTUILIIKATUBHOMY 1 aIUTUBHO-MYJIbTUILIIKATUBHOMY BILJIMBi HErayCOBUX
3aBaz.HaykoBa i TexHiYHA HOBU3HA Pe3yJ/bTaTiB AOCIIIKEeHb [MigTBEPIKYETHCS MyOIiKaLissMu, TaTEeHTOM YKpaiHu i
aKTamu BIpoBampkeHHs. OTprMaHi pe3ysbTaTi MaloTh IIMPOKE 3HAYEHHS i MOXKYTbh OyTH BUKOPUCTaHI /1151 pO3pOOKU
IIPUCTPOIB CTAaTUCTUYHOI 0OPOOKM CUTHAJIB, OLIIHKY NTapaMeTpiB iHpOpMaLifiHUX POLECIB y CUCTEMAX
paziosiokatii, pagioHasirauii, rigpoJiokauii, nepegadi inpopmauii.

2. The object of research is the process of estimating the parameters of signals on a background of multiplicative
and additive-multiplicative noise. The aim of this study is to develop new models of interaction and interference
signals on the basis of moment-cumulant description and computational methods in estimating the parameters of
polynomial signals received on the background of multiplicative and additive-multiplicative non-Gaussian noise.
To achieve the objectives used mathematical modeling techniques and statistical methods of analysis and
synthesis, the use of the mathematical apparatus of the theory of probability and mathematical statistics,
simulation (computer) modeling, numerical methods for solving nonlinear equations. Scientific novelty and
practical significance of the results: 1. New mathematical model was resulting of the multiplicative and additive-
multiplicative constant mixture and radio interference, based on the moment-cumulant description that simplifies
the process of estimating the parameters of signals with the non-Gaussian nature of the noise. 2. For the first time
the analytical expressions of the information retrieved on the evaluated parameters and coefficients of variance
reduction, which does not depend on the type of the signal, but contain components of statistical models
describing the additive and multiplicative noise, which indicate an increase precision of the estimates of the
method of maximizing the polynomial compared to the classical linear methods. 3. Iterative methods improved for
finding the scalar evaluation using the maximization of a polynomial with non-identically distributed random
values, thus reducing the computational cost when using a modified procedure of accumulation Fisher. 4.
Recursive methods improved, resulting in a synthesized polynomial algorithms for computing estimates of
parameters, which gives the opportunity to work with sequential sampling, and the results can be presented on an
arbitrary step. 5. Computational methods for estimating the parameters of polynomial signals in multiplicative and
additive-multiplicative effect of non-Gaussian noise get further development. Scientific and technical novelty of
research supported by publications, patents of Ukraine and acts of implementation. The results obtained have a
broad meaning and may be used for develop statistical signal processing devices, parameter estimation
information in systems of radar, radio navigation, sonar transmission.
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