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Pedepar:

1. Incepraliiio pucBsi9eHO po3pooLii Ta OOrpyHTYBaHHIO MoudiKallii 11iJ0ro Kjacy ajJropyuTMIB eJlincoifasbHOro
OLIiHIOBaHHS, 10 3a0e31edye iX 301KHICTh i TPy0iCThb IO BiHOLIEHHIO 40 NOPYIIEHHS allpiOPHUX NPUIIYILEHb IIPO
BJIACTUBOCTI HEBU3HAYEHUX BEJIMYMH IIPU BUPIlIE€HH] 3a71a4 rapaHTOBAHOT'O OLIHIOBAHHSA. AHAJII3 CY4YaCHUX METOIB
rapaHTOBAHOTO OI[iHIOBAaHHS MMOKA3aB, 1[0 MTUTAaHHS 3a6e3neYyeHHs 30KHOCTi, pO6aCTHOCTI, BUCOKIN MIBUIIKOCTI
30DKHOCTI Ta 00YMCIII0BAIbHOI €(PEKTUBHOCTI BiTHOCSTBCS O HANOIbII aKTyasbHUX. Lli MUTaHHS B 3HAuYHIN Mipi
CTOCYIOTbCS METOAY €JIICOifaIbHOTO OLiHIOBaHHS, TOMY L0 €JNCOIAaIbHi OLiHKY 3 TOOYI0BU MIiCTATb 06J1aCTi, SIKi
HE MiCTSITh BEJINYYH, IO OLiHIOIOTHCS. [le MpU3BOAUTS 10 3HVDKEHHS! MBUIKOCTI 361KHOCTI 3 POCTOM PO3MipHOCTI.
3anponoHoBaHi Moaudikauii BUPIIyIOTh BCi 3a3Ha4YeHi NUTaHHS. 30KpeMa, 1715 3a71a4 OLiHIOBaHHS [TapaMeTpiB
JIiHINHO]I perpecii [oBeneHa 361KHICTb, B TOMY YMCJIi [IPY HasSIBHOCTi OOMEKEHb Ha 3HAY€HHS BXiJHUX 3MiHHHUX,
3aMpONOHOBaHMUN crloci6 GOpMyBaHHS MaJIMX 3MiH LIMX 3MiHHUX, SKi 326€3Me4yl0Th TOYHE pillleHHs 3aaayi

OIIiHIOBaHHS, OTPMMaHi yMOBU CKiHUeHHO] 36kHOCTI. [IpoaHasnizoBaHa 3a/1a4ya OLiHIOBAaHHSI [1apaMeTpiB JIiHiHO]



perpecii npu HasiBHOCTi OOMEXEHHUX [TOXMOOK BUMipIOBaHHS perpecopiB. CKIaHICTh ii BUpIilIEHHS MOB'SI3aHa 3
HEOIYyKJIiCTIO iHdpopMaLifHUX MHOXMH. 3alIpOTIOHOBAHO HOBUI e(DEeKTUBHUM aJropyuTM ii po3B’sa3Ky. Bupimeni
3a7ja4i OLiHIOBAHHS CTaHY i MapameTpiB JIHINHUX i AeSKOT0 KJacy HEeJMiHIMHUX TUHAMIYHUX CUCTEM. B ToMy unci,
copMyIbOBAHO 3arajbHUI MifXif, i Ha 1IOro OCHOBI BUpIllleH] ABi clielianbHi 3a1a4i OLIiHIOBaHHSI CTaHY
IVHAMIYHUX CUCTEM 3 PO3MO/iIEHMMU NTapaMmeTpamu. [ly1g mpoleciB KOHBeKLii-gudysii-peaxiii, a Takox npotecis
MAarHiTHOI riipoInHaMiK/ 3aIIPOIIOHOBAHO HOBUH BapiaHT CKiHYEHHO-€JIEMEHTHOro Metoay IleTpoBa-I'anbopkina
L7151 OTPUMAaHHS iX allpOKCUMYIOUUX CKIHU€HHO-BUMIpHUX MOJ€JIel], B TOMY YUCJIi AJ1s1 TPUBUMIpHUX obsacteit. Lli
pe3yJbTaTu 6YyJI0 BUKOPUCTAHO MPU [OCIiI)KEeHHi reHepaliii rinobanpHux Tediil CoHus. Po3pobiieHi anroputmu
OLIiHIOBaHHS OyJIM BUKOPUCTaHI IIPU PO3B'SI3Ky 33/1a4i IPOrHO3yBaHHS KOCMiYHOI IIOTO/IU 3 BUKOPUCTaHHSIM
HeJliHiliHOI Mozerti, 10 HacTporoBanack. Ha 0CHOBI po3po6sieHMX METOZiB OL[iHIOBaHHS CTaHy i IapaMeTpiB
HeJIiHIHYX AMHAaMIYHUX CUCTeM OyJla BUpillleHa 3a/1a4a BUBHAYEHHS i KOMIIEHCYBaHHS HEBiJOMUX 3CYBiB B

IIOKa3aHHSIX TipOCKOIIB 6e3M1aTGpOPMHUX iHEPLiaJIbHUX HABIralilHUX CUCTEM.

2. The thesis is devoted to the development and justification of the modification of an entire class of ellipsoidal
estimation algorithms, ensuring their convergence and robustness with respect to the violation of a priori
assumptions about the properties of uncertain quantities when solving problems of guaranteed estimation. An
analysis of modern methods of guaranteed estimation showed that the questions of ensuring convergence,
robustness, high convergence rate, and computational efficiency are among the most relevant. These questions
are largely related to the ellipsoidal estimation method, since by construction, ellipsoidal estimates contain
additional domains that do not contain true values. This leads to a decrease in the convergence rate with increase
of dimension. The proposed modifications allow to overcome the mentioned drawbacks. In particular, for the
problems of estimating linear regression parameters, the additional convergence condition was proposed to be
added to ellipsoidal estimation algorithms. The convergence is also proved for the case when there are restrictions
on the value of input variables. The method is proposed for generating small changes in these variables that
provide an exact solution to the estimation problem, and finite convergence conditions are obtained. The problem
of estimating the parameters of a linear regression is analyzed in the presence of bounded noise measurement of
regressors. The complexity of its solution is connected with the nonconvexity of the information sets. It is proved
that the information sets are a union of a finite number of multidimensional layers, when the set of possible values
of measurement errors is a convex polyhedron. The boundary hyperplanes of these sets are determined by the
vertices of the polyhedron of the error values. The information sets are convex within each octant when this
polyhedron is a multidimensional parallelepiped oriented along the coordinate axes. This property was used in the
development of a new efficient algorithm for solution of the linear regression estimation problem based on the
modified ellipsoid method. The estimation problems of the state and parameters of linear and some class of
nonlinear dynamical systems are solved. The complexity of solving these problems is due to the fact that at the
prediction stage it is necessary to approximate the reachability sets by an ellipsoid. The use of the traditional
approach based on second-order approximation of a nonlinear mapping leads to strongly overestimated ellipsoidal
estimates. It is proposed to use the first-order approximation and an adaptive ellipsoid size increase at the
correction stage to ensure a non-empty intersection of the ellipsoidal estimate of the reachable set and the
information set associated with measurements. This approach provided a higher rate of convergence at lower
computational costs than in case of using the traditional approach. A general approach is formulated and two
particular problems of state estimation of dynamic systems with distributed parameters were solved on its basis.
For convection-diffusion-reaction processes, as well as processes of magnetic hydrodynamics, a new version of
the Petrov-Galerkin finite element method was proposed to obtain their approximating finite-dimensional models,
including for three-dimensional domains. These results were used to study the generation of global solar currents.
The developed estimation algorithms were used to solve the space weather forecasting problem using an adjusted
non-linear model. On the basis of the developed methods for estimating the state and parameters of nonlinear
dynamic systems, the problem of determining and compensating unknown displacements in the readings of gyros
of strapdown inertial navigation systems was solved.
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