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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX PyOpHK: 28.17.19

Tema gucepranii:

1. Metonu Ta 3acobu 4McenbHOI peasisallii iIHTerpaJbHUX MOJieNIel AMHAMIYHNX 00'€KTiB Ha OCHOBI PO3ILIEIJIEHHS
sep

2. Methods and tools for numerical implementation of integral models of dynamic objects based on kernel
separation

Pedepar:

1. Inceprauis IpUCBsiY€HA PO3BUTKY METOLIB MAaTEMATUYHOTO i KOMII'IOTEPHOTO MOJEJIIOBAHHS JUHAMIYHUX
00'eKTiB Ha OCHOBI HellapaMeTPUYHUX JUHAMIYHUX MOjieslell y BUIJIsiZ iHTerpasbHUX piBHSHD TUIY BosibTeppu Ta
dpenronbpma, ix YMCesbHOI peasisallii MIIXoM CTBOPEHHSI i 3aCTOCYBaHHS €(PEKTUBHUX AJITOPUTMIB PO3ILENJICHHS
saaep. Y po6OTi Bepiie 3alIpONIOHOBAHO i OCIIKEHO peasti3allilo METOY PO3ILENJIeHHS 1J1s1 allPOKCUMaLlii
dyHKILi 1BOX 3MIHHUX, KU, HA BiIMiHY Bif iHIKX (MOJIiHOMiaIbHUX) METOIB, JO3BOJISIE OTPUMATH
arpoKCUMYIOUUH GiniHiliHMY psig, 6e3 onepesHbOro BUOOPY BiloOMOI CUCTEMHU KOOPIMHATHUX QYHKIIii, a came
LIJIIXOM IIOTOYKOBOT'O BU3HAYEHHS iX B IIPOLECI allpOKCHMallii, i peanidyeTbcs 3a JOMOMOro0 3-X BUIIB
ONTHUMIi3alLliflHNX aJITOPUTMIB - BapialiliHoro, iTepauiiHo-BapialiliHOro Ta rpafieHTHOrO; MeTOs, 3a6e31edye BUCOKY

€KOHOMIYHICTb allpOKCHMYIOUO0ro Bupasy. [lofanbpuoro po3BUTKy HabyB METOL BUPOKEHUX P 1711 004K CIIeHHS



iHTerpasibHUX ONepaTopiB i po3B'sI3aHHS iHTerpaIbHUX PiBHIHb TUNy Openrosbma i Bosprepu 1111 pony, ski
326€311e4yI0Th BUCOKY LIBUIIKOZi0 MIPOLECy OOUMCIIEHDb Ta CTBOPIOIOTh MOKJIMBICTh OTPMMAHHSI PE3YJIbTATIB y
peasibHOMY 4Yaci. Biepie cTBopeHi KBaApaTypHi alrOpUTMU 3 BUKOPUCTAaHHAM METOY PO3IIEIJIEHHS Sep
PO3B's13aHHSI JIiHIMHUX iHTerpasbHUX PiBHSAHBb BosbTeppu i @pexnrosbma Il pony Ha OCHOBI 06YMCIEHHS |
3aCTOCYBaHHS PE30JIbBEHTH, 110 3a6e31e4ye OTPUMAHHS SIBHUX iHTErpajIbHUX MOJeJiel IMHAMIYHUX 00'€KTIB, SIKi
[I0/IAI0THCSI i Peasti3yloThCsl y BUIJISIAI CYKYITHOCTI YACJIOBUX MACUBIB, 3B'sI3aHUX MK CO00I0 BiZIlIOBIIHUMU

004U CIII0BAIbBHUMU OIlEPallisIMU.

2. The thesis is devoted to development of mathematical and computer modeling of dynamic objects based on
nonparametric dynamic models in the form of integral equations of Volterra and Fredholm, and to their numerical
implementation through the design and application of efficient algorithms of kernel separation. In the thesis, the
implementation of method of kernel separation for approximating functions of two variables is proposed for the
first time. The method, unlike other (polynomial) methods, allows to get approximating bilinear series without
previously choosing known system of coordinate functions, namely by pointwise determination of the functions in
the process of approximation. It is implemented with 3 types of optimization algorithms - variational, variational-
iterative and gradient. The method is characterized by high efficiency of the resulting approximating expression.
Method of degenerate kernels for calculating the integral operators and solving Fredholm and Volterra integral
equations of the first and the second kind was further developed. The method provides high performance of the
computing process and creates the possibility of obtaining results in real time. First quadratic algorithms for
solving Volterra and Fredholm linear integral equations of the first and the second kind that are based on
computing and application of the resolvent used to derive explicit integral models of dynamic objects are designed.
The algorithms are represented and implemented with a set of numerical arrays that are related to each other with
corresponding computational operations.
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