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1. 3acTocyBaHHS cy4yacHOi Teopii 06poOKM BUNIAAKOBUX IIPOLIECIB € HEOOXiTHOI YMOBOIO MTOOYI0BY Cy4acHUX
iH(popmaLifiHO-BUMIpPIOBaJIbBHUX CUCTEM, CUCTEM [IialrHOCTUKHU, MOHITOPUHTY, KOHTPOJIIO, PO3BUTOK SIKUX
XapaKTePU3Y€EThCS MiIBULIEHUMY BUMOTaMU 10 TOYHOCTI Ta SIKOCTi 0OpOoOKM iHpopmalii. YIOCKOHANIEHHS! CUCTEM
LIbOTO KJIACY IOB'SI3aHE $IK i3 TEXHOJIOTIYHMM OHOBJIEHHSIM, TaK i 31 CTBOPEHHSIM JJOCKOHAJIMX METO[IiB OL[iHIOBAHHS
IapaMeTpiB BUIIAJKOBUX IIPOLIECIB, 10 BifloOpaXkaloTh [IOBEiHKY 00'€KTa AOCIIIPKEHHs. Y AucepTaliiiHiil po6oTi
PO3IJISIHYTA i BUpillleHa HAayKOBO-TEXHIYHA 33a4a BUKOPUCTAHHS i PO3BUTKY METOZiB MATEMAaTUYHOTO Ta
KOMII'FOTEPHOT'O MOJEJIIOBAHHA IPOLECIB OLIHIOBAHHA IIapaMeTpa IMOCTIMHOIO CUrHay IIpY aJUTUBHIN B3a€MOZII 3

KOp€JIbOBAaHUMU HErayCOBUMMU 3aBaZlaMU Pi3HUX THUIIB i BUIiB HA OCHOBI pO3pOOKY MOMEHTHO-KYMYJISSHTHUX



MoJesel OCiIKYBaHUX IIPOLECIB i MOJIHOMIaTIBHUX METOiB OLiHIOBAaHHS [IPY 3aCTOCYBaHHI MOV (PIKOBAaHOTO
METOAY MaKCHMi3allii I0JiHOMAa, 10 AO3BOJINJIO MiABUIIUTH TOYHICTb MIPOLIECIB OLIIHIOBAHHS B CUCTEMAX [IPUNOMY i
00pOOKY JaHUX IIPU BpaxyBaHHI IapaMeTpiB i XxapaKTepPUCTUK HErayCOBUX MIPOLECIB Ta CTBOPUTH aJITOPUTMIYHI
OCHOBHU 1 KOMIT'IOTEPHI 3ac00H ix peasisalii. Y TOMy 4MCJi OTpUMaHi HaCTyIHi pe3yabTaTy. AHai3 3a7a4
OLiHIOBaHHS HEBIOMUX [TapaMETPiB CUTHAJIIB IIPY BILJIMBI HETAyCOBMX KOPEJIbOBAHUX 3aBafl [I0KA3aB, 110
[IepCIIEeKTUBHMUM HaIIPSIMKOM € MiJXif, SIKUM [PYHTYETHCS HA 3aCTOCYBAaHHI MOMEHTHO-KyMYJISIHTHUX (PYHKLIIN
BUIIMX [TOPSIJIKIB [J1s1 ONMCY BUNAIKOBUX NPOLECiB Ta MOAU(IKOBAHOTO METOY MaKCHMi3allii mosiHoMa (MeTony
KyHnuenka), mo J03BOJISIE CTBOPUATH aJITOPUTMIUHI OCHOBHU MIPOLIECIB MOJEIOBAHHS Ta OpPraHisalii mporpaMHux
MOJEJIIOI0YMX 32C00iB. 3allpONIOHOBAaHI HOBi MaTeMaTHU4HI MOZeJIi afTHBHOI B3a€MOJIil KOPHCHOI'O CUTHAJY Ta
KOPE€JIbOBAHOI HErayCOBOi 3aBail HA OCHOBI 3aCTOCYBaHHS OJHOMOMEHTHHUX Ta JBOXMOMEHTHHUX KyMYJISHTHUX
(YHKUi BUIIMX NOPSIKIB, 10 HAIAJIO MOKJIMBICTb ONKUCATU HE TiJIbKY IIapaMeTPH i XapaKTepPUCTUKU HErayCOBOTO
PO3MOJiTy LOCJiI>)KYBAaHOTO BUMIAZKOBOrO NPOLIECY, ajle i BpaxyBaTy KOPEJISLiNHI 3B'3KH /1711 CHHTE3y aJrOPUTMIB
OLiHIOBaHHS HEBiIOMUX NapameTpiB. OTpUMaHi aHAJIITUYHI BUPa3u MOMEHTHO-KYMYJISSHTHUX MOJIEJIEN IJ1s1
ACUMETPUYHUX, EKCLECHUX, aCHMETPUYHO-EKCLIECHUX KOPEJIbOBAaHMX HErayCOBUX IIPOLIECIB aIUTUBHOI B3aeMO/Iil
KOPUCHOTO CATHAJIy Ta 3aBajy, 110 JO3BOJINJIO PO3WMPUTH KJIaC PO3B'A3yBaHUX 3aBIaHb [JI CUHTE3Y aJfOPUTMIB
06pOOKY CUTHAJIIB ITPU CTATUCTUYHO 3aJIeSKHUX BUOIPKOBUX 3HAYEHHSIX. BUKOPUCTaHHS 6araTOMOMEHTHUX
KyMYJISSHTHUAX (DYHKLIIH 1J151 ONIUCY CTAaTUCTUYHO 3aJI€XKHUX HErayCoOBUX BUIIAAKOBUX IIPOLIECIB PO3LIMPUIIO KJlac
IOCJIiI)KYBaHNX BUMAIKOBUX BEJIMUMH i MOKJIMBOCTI 3aCTOCYBaHHS METOly MaKCUMi3allii mojliHoMy (MeTomy
KyHu€eHKO) 17151 OTpPMMaHHSI OL[iHOK HEBiJOMUX ITapaMeTpiB CUrHaiB. [l peasisalii afanTuBHUX alrOPUTMIB
OLIiHIOBaHHS IIapaMeTpiB CUTHaJIiB Ha POHI HerayCoBUX KOpeJIbOBaHUX 3aBaJl HaBe[leHi cr1ocobu anpiopHoro
BM3HAUEHHS CTATUCTUK BUIIYX [IOPSIJKIB 32 HASsBHUMU BUOIPKOBMMY 3HAUYE€HHSIMY, 10 HAJA€ AOJATKOBI
MOJKJIMBOCTI peasisauii THy4YKKX MOJIIHOMiaZIbHUX aJrOPUTMIB OLIIHIOBaHHS B 3aJI€3KHOCTI Bif] 3aBalOBOi CATYaLLil.
[TpencraBneno mogudikariiio meTony Makcumisatiii nosginHoma (Metony KyH4eHKO) 1110 Ja€ MOKJIMBICTh BpaxyBaTU
CTaTUCTUYHi 3B's13KM BUGIPKOBUX 3HAYE€Hb IIPU 334aHMX OOMEKEHHSIX Ha iX CKJIafHICTh Ta 3a6€31€YUTU aJileKBaTHE
IIpeJCTaBJIEHHS! TOCIIiI)KYBaHOTO IIPOLIECY. 3aCTOCYBaHHSI HOBOTO MOAM(PIKOBAHOTO METOLY JO3BOJIAJIO PO3POOUTU
HOBi @JIFOPUTMHU OLiHIOBAaHHS [TapaMeTPiB CUTHAJIB B iH(pOpMaliliHO-BUMIPIOBAJIbHUX CUCTEMAX, CUCTEMAX
KOHTPOJIIO, MOHITOPUHTY Ta JialrHOCTUKY 3 KPAIIMMU TOYHICTHMMMU XapaKT€PUCTUKAaMU Y ITOPIBHSHHI 3 BilOMUMU
MeTogaMu. Ha 0CHOBI OTpUMaHNX MOMEHTHO-KyMYJISIHTHUX MOJZi€JIell OIIMCY BUIIaIKOBUX KOPEJIbOBAaHUX
HErayCOBUX IIPOLECIB 3aIIPOIIOHOBAHI TOJIIHOMiaJIbHI CTOXaCTUYHI METOLYM OLiHIOBAHHS HEBIIOMOTIO NTapaMeTpa
IIOCTIMTHOTO CUTHAJIy IIPY OIIPALIOBAHHI 3aJIe)KHMX BUOIPKOBUX 3HAU€Hb, IO JO3BOJIMJIO [IPOBECTH CUHTE3

004N CII0BATIbHUX JITOPUTMIB 17151 0OPOOKM HErayCoOBUX ACUMETPUYHUX, EKCLIECHUX Ta aCUMETPUYHO-€KCLeCHUX
KOpeJIbOBAaHUX MpoleciB. Ha OCHOBI 3alIpONIOHOBAHMX METO/IB TPOBEIEHO CUHTE3 Ta HaBEIEHUH aHali3
[IOJTIHOMiaJIPHUX 004N CITIOBATIBHUX JITOPUTMIB OL[iHIOBaHHS IIOCTIMHOTO NapaMeTpa KOPHUCHOTO CUTHAITY 3
KpallMU TOYHICTHUMU XapaKTEPUCTMKAMU y BUTJIS 3MEHIIEHHS IUCIIEPCii OL[iHKY y TOPIBHSIHHI 3 BilOMUMU
pes3yJbTaTaMu 33 PaXyHOK BpaxXyBaHHS 0AATKOBOI iHpopMallii Ipo [OCiAKyBaHi IPOLIECH Y BUTJISLi MOMEHTHO-
KyMYJISSHTHUAX (DYHKLiM BUIIKX [IOPSIKiB. 3allpONIOHOBAaHA CTPYKTYPHA CXEMA MOJIIHOMIaJIbHOI CUCTEMU OOPOOKHU
IOCJIiI)KYBaHOTO KOPEJIbOBAHOI'O HETayCOBOTO IIPOLieCy Ha OCHOBI MOIu(iKoBaHOrO METOy MaKcUMizaLi
ITOJIIHOMA, L0 T03BOJISIE MOJIEPHI3yBaTH iCHYIOUi TEXHIYHI CUCTEMU 3 KPAIlUMU TOYHICTHUMU XapaKTEPUCTHMKAMU.
Po3po6seHnii mporpaMHuil KOMILIEKC, IOTO CTPYKTypa Ta Hadip NPOrpaMHUX MOAYJIiB 3a0€311€4yI0Th ITPOBEIEHHS
KOMII'FOTEPHOT'O MOJEJIIOBAHHA [IPOLECIB OLiHIOBAHHS IIapaMeTpa IMOCTIMHOIO CUrHay IIpY aJUTUBHIN B3a€MOJII 3
HEerayCoBMMU KOPeJIbOBaHMMMU 3aBalaMy Pi3HUX TUIIB i BUAiB. II19X0M NIpoBeeHHS! 06UNCIII0BAJIbHUX
€KCIIEPMMEHTIB Ha MOZEJIbHUX IPUKJIaaX allpoOOBaHi IPorpamMHi MOLyJi 17151 Pi3HUX TUIIB HETayCOBOI 3aBaju i

CTEIEHEN OLiHOYHOIO CTOXaCTUYHOIO I10JIIHOMY.

2. The application of modern theory of random process processing is a necessary condition for the construction of
modern information and measurement systems, diagnostic systems, monitoring, control, the development of
which is characterized by increased requirements for accuracy and quality of information processing. The
improvement of systems of this class is associated with both technological upgrades and the creation of advanced
methods for estimating the parameters of random processes that reflect the behaviour of the object of study. The



scientific and technical problem of use and development of methods of mathematical and computer modelling of
processes of estimation of parameter of a constant signal at additive interaction with correlated non-Gaussian
noise of various types and kinds on the basis of development of moment-cumulative models of researched
processes and polynomial estimation methods is considered in the dissertation work. Application of a modified
method of maximization of a polynomial, which allowed to increase the accuracy of evaluation processes in data
reception and processing systems taking into account the parameters and characteristics of non-Gaussian
processes and to create algorithmic bases and computer tools for their implementation. In addition, the following
results were obtained. It is shown that a promising direction is the approach based on the application of moment-
cumulative functions of higher orders to describe random processes. It is proposed to use a modified method of
maximizing the polynomial (Kunchenko's method), which allows to create an algorithmic basis for modelling
processes and the organization of software modelling tools. New mathematical models of additive interaction of
useful signal and correlated non-Gaussian noise on the basis of application of one-moment and two-moment
cumulative functions of higher orders are offered. This made it possible to describe the parameters and
characteristics of the correlations non-Gaussian noise of the studied random process. Analytical expressions of
moment-cumulative models for asymmetric, excess, asymmetric-excess correlated non-Gaussian processes for
additive interaction of useful signal and noise are obtained. This allowed to expand the class of solvable problems
for the synthesis of signal processing algorithms for statistically dependent sample values. The use of multi-
moment cumulative functions to describe statistically dependent non-Gaussian random processes has expanded
the class of investigated random variables and the possibility of applying the polynomial maximization method
(Kunchenko method) to obtain unknown signal parameters estimation. To implement adaptive algorithms for
signal parameters estimation in non-Gaussian correlated noise, methods of a priori determination of higher-order
statistics are presented. This provides additional opportunities for the implementation of flexible polynomial
estimation algorithms depending on the noise situation. A modification of the polynomial maximization method
(Kunchenko method) is based on the use of two-moment cumulative functions of higher orders, which make it
possible to take into account the statistical relationships of sample values with given constraints on their
complexity and to ensure adequate representation of the studied process. The application of a new modified
method allowed to develop new algorithms for signal parameters estimation in information-measuring systems,
control systems, monitoring and diagnostics with better accuracy characteristics in comparison with known
methods. On the basis of the obtained moment-cumulative models of the description of random correlated non-
Gaussian processes, polynomial stochastic methods for unknown signal parameters estimation for processing
dependent sample values are proposed. This allowed the synthesis of computational algorithms for processing
non-Gaussian asymmetric, excess and asymmetric-excess correlated processes. Based on the proposed methods,
the synthesis and analysis of polynomial computational algorithms for constant parameter estimation of the useful
signal with better accuracy characteristics in the form of reducing the variance of the estimation compared with
the known results are proposed. The results were improved by taking into account additional information about
the studied processes in the form of moment-cumulative functions of higher orders. The structural scheme of the
polynomial processing system of the investigated correlated non-Gaussian process on the basis of the polynomial
maximization method is offered, which allows to modernize the existing technical systems with the best
characteristics. The developed software package, its structure and a set of software modules provide computer
modelling of the processes of the constant signal parameter estimation in additive interaction with non-Gaussian
correlated noise of different types and kinds.
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