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Pedepar:

1. Incepraliist NpucCBsY€Ha BUPIlIEHHIO BaXXJIMBOi HAYKOBO-TEXHIYHOI IPOOJIEMU CTBOPEHHS KOMILJIEKCY
MaTeMaTU4YHUX MOJeJel, IPU3HAYEHUX [JIs KOMIT'IOTEPHOI pealizallii 6e3rocepeHbo B CKIali 60pPTOBUX i
Ha3eMHUX 3aC00iB peasbHOrO 4acy [Jjisl YIPaBJIiHHS, KOHTPOJIIO CTAHy 1 AiarHOCTYBAaHHS CUJIOBUX i EHEPTeTUYHNUX
YCTAHOBOK, 10 3a06€3Me4yI0Th OJleP>KaHHS OLIIHOK 3MiHHUX, HEJOCTYIIHUX J1JIg 6€3110CcepeIHbOro BUMiproBaHHs. Ha
OCHOBI aHai3y BUMOT 0 60pTOBUX MOZeJIe 3allpOIIOHOBAHO MiIXif, N0 BUPIlIeHHS IPOOIEMU CTBOPEHHS KJlacy
HOBUX MaT€MaTUYHUX MOZeJIel TPOLECiB KEPOBAHOI 3MiHM CTaHy CUJIOBUX i €EHEPIreTMYHUX YCTAaHOBOK 3a
IOTIOMOTOI0 PO3pOOJIEHNX METO/IiB €KBiBaJIECHTHUX i alllIPOKCUMAaLiHUX [1ePEeTBOPEHb MOJeiel Y BUJISIAI
HeJIiHINHYX gudepeHLianbHUX PiBHSIHD IPOCTOPY CTaHy 10 MaTeMaTU4yHOi Mogeriy popmi l'ammepiuTeiiHa 3
JIiHITHOIO YaCTMHOIO Y BUIJISIZ] 6araTOMipHOI CJIyIKYI04O0i CUCTEMH, 10 JO3BOJIMJIO BpaxyBaTy anpiopHy
iH(popMaLlilo IPO HEJIiHINHI CTaTUYHI XapaKTePUCTUKU ¥ JUHAMIKY BiIXWJIEHD Bifl HUX i 32 paXyHOK L1bOTO

3MEHIINTU [TI0XUOKU MOJIEIIOBAaHHS Ta 00YMCIIIOBAJIbHY CKIIAIHICTD peasnizallii MaTeMaTUYHUX MOZesIei.



3arporoHOBaHO MaTEMATUYHI MOIEJIi MPOLECiB KEPOBAHOI 3MiHM CTaHY Yy BUIJIAA1 iHTE€r-pajibHUX PiBHAHD
BosneTeppu II-ro pony, 3HalfieHi pillleHHs iHTEerpaabHOTO PiBHSHHS MO0 PE30JILBEHTH, 3aIIPOIIOHOBAHNUH i
OOI'PYHTOBaHMI HOBUII METOJ, €KBiBaJIECHTHUX [1IEPETBOPEHb MAaTEMATUYHUX Mojiesiell y popMi JiHIHMX
Iv(epeHLiaTbHYX PiBHSIHD 4O MOZEJEN Y BUTJIS iHTerpajbHUX PiBHSHb. 3alIPOIIOHOBAHUM i OO PYHTOBaHUI
niaxin go nobynoBu MaTeMaTUYHUX MOJZEJIel KOHTPOJIIO TEXHIYHOTO CTaHy, 1o nependavyae IoClifoBHi eTanu
(hopMyBaHHS NI0JIIHOMIaJIbHUX PErpeciiHuX MaTeMaTUYHUX MOZesiel CTaTUKY i 6araToMipHUX TPEeHIOBUX MoJeeil
€KCIIIyaTaliiiHOI IMHAMIKY, 110 4O3BOJIS€ BUSABUTH 3MiHM TEXHIYHOIO CTaHY B JKUTTEBOMY LMKJIi. 3aIIPOIIOHOBAHO
HOBI 11 BUKOHaHe BIOCKOHAJIEHHS BiJOMUX METO/IB TPEHA0BOI0 aHajli3y YaCOBUX PALIB peecTpalii CTaHy CUJIOBUX i
€HepreTUYHNX YCTAaHOBOK HA OCHOBI (POPMYBaHHS 6araTOMipHUX MacHBIB i3 TpaeKTOPHUX MaTPULb Ta iXHbOTO
CHHTYJISIPHOTO PO3KJIaJIaHHs, 110 103BOJISIOTh PO3LiNNTY BUOIPKU Ha TPEH 0B, LMKJIiYHi (CE30HHI) i IyMOBi
KOMIIOHEHTHU Ha 33/1aHOMY PiBHi 3Ha4ywoCTi. OTPMMAHO PillleHHs] HU3KY IPUKJIAAHUX 33724 MOZEJIIOBAaHHS 1

OLiHKM CTaHy CUJIOBUX i EHEPreTUYHUX YCTaHOBOK.

2. Thesis is devoted to solving the important scientific and technical problem of creation of real time mathematical
models set, that intended for computer realization directly as a part of on-board and ground tools for control,
state monitoring and diag-nostics of power plants. The developed mathematical models provide the obtaining of
estimations of variables, that are inaccessible for the direct measuring. On the basis of analysis of requirements to
the on-board model the approach for solving the problem of creation of new mathematical models class of
processes of the controlled change of power plants states is offered. Approach is implemented using the developed
methods of equivalent and approximation transformations of models in the form of nonlinear differential equations
of state space to the mathematical model in Hammerstein form with linear part as a multidimensional follow-up
system. The offered mathematical model allows to take into account a priori information about nonlinear static
characteristics and dynamics of deviations from them and due to it to decrease the modelling errors. The
mathematical models of processes of state control changing in the form of Volterra integral equations of the
second kind are offered, the solutions of integral equation concerning to resolvent are found, the new method of
equivalent transformations of mathematical models in the form of linear differential equations to the models in the
form of integral equations is offered and substantiated. The approach to creating the mathematical models of
technical state control, that provides the consecutive stages of forming of polynomial regression mathematical
models of static and multidimensional trend models of operational dynamics, that allows to determine the
operating conditions changing of object life cycle is offered and substantiated. The new methods of trend analysis
of time series of registration of power plants states on the basis of forming the multidimensional arrays from
trajectory matrices and their singular decomposition, allowing to separate the samples on trend, cyclical (seasonal)
and noise components at given confidence level are offered. The solutions a number of the applied tasks of
modelling and estimation of power plants states are obtained.
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