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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:

. MeToau Ta 3acoO6M MaTEMaATUYHOTrO MOAEIOBAaHHS JUHAMIYHUX IIPOLIECIB B 00'€KTaX i3 PO3NOOiIEeHUMU
1. M 6 0’

rapaMeTpaMy Ha OCHOBi OOHOBUMIPDHUX iHTErpajbHUX MOJEJeNn

2. Methods and tools for mathematical modeling of dynamic processes in objects with distributed parameters
based on the onedimensional integral models

Pedepar:

1. Inceprarifina po60Ta IpUCBIYeHa CTBOPEHHIO METOZIB i 32C06iB MaTeMaTUYHOTO MOJIE/IIOBAHHS IUHAMIYHNX
npoleciB B 06’eKTax i3 po3nofisieHMMu IapaMmeTpaMy IIpU po3B’sI3yBaHHi 33/1a4 KepyBaHHS, KOHTPOJIIO Ta
BUMIPIOBaHHSI HA OCHOBI OJHOBUMIPDHUX iHTErpajbHUX MOesel. 11 3HMKEHHS CKJIaHOCTI aJIFTOPUTMIYHOI Ta
IIporpamHoi peanisalii mogesnen i 3abe3rnedeHHs BUMOT 0710 3aBaJOCTIMKOCTi Ta BUKOii B CUCTEMAaxX
KepyBaHHS, KOHTPOJIIO i BUMIPIOBaHHS PO3pO6JI€HO Taki METOY Ta 3ac0o0u: 1106YIOBY CIIPOIEHNX TMHAMIYHUX
MOJIeJIEW Y BUIJISAi OJHOBUMIPHUX IHTETPAJIbHUX OIIE€PATOPIB i PiBHSIHb HA OCHOBI €KBiBaJIECHTHUX Ta
anpoKCUMAalillHUX IEPETBOPEHD 6a30BUX MOJIEJIEN, a TAKOX IIJIIXOM iX iTeHTudikauii Ha OCHOBI cepil
€KCIIEPUMEHTIB; YMCJIOBOI peasizalii 0o4HOBMMIpHUX MTOJIIHOMIaJIbHUX IHTErpaIbHUX OIepaTopiB BonbTeppu Ha

OCHOBI 3aCTOCYBaHHSI BEKTOPHO-MaTPUYHOIO IIiAXOy Ta METOAY PO3[iJIEHUX s[iep; PO3B'SI3yBaHHS OOEPHEHUX



3a7a4 JVHAMIKY JIiHIMHUX Ta HEJIIHINHUX OIMHAMIYHMX CUCTEM LUISXOM 3aCTOCYBaHHS PETyJIApU3alifHUX MMiIXO4iB
IIO pPO3B’SI3yBaHHsI MOJIiIHOMIa/IbHUX iHTEerpajbHUX PiBHSIHb BoJipTeppu nepuoro poxay. EQekTuBHiCTs po3pobyieHux

3ac006iB IPOLTIOCTPOBAHO HA MOJIEJIbHUX NPUKJIAAX Ta I/l 4ac po3B’sa3yBaHHs NIPUKJIAIHUX 337a4.

2. The dissertation is devoted to the creation of methods and means for mathematical modeling dynamic
processes in objects with distributed parameters in solving control and measurement problems based on one-
dimensional integrated models. To reduce the complexity of algorithmic and software implementation of models
and provide requirements for noise immunity and speed in control, monitoring and measurement systems, the
following methods and tools have been developed: construction of simplified dynamic models in the form of one-
dimensional integral operators and equations based on equivalent and approximate transformations of basic
models by identifying them on the based on a series of experiments; numerical realization of one-dimensional
polynomial Volterra integral operators based on the application of the vector-matrix approach and the method of
separated kernels; solving inverse problems of dynamics for linear and nonlinear dynamical systems by applying
regularization approaches to solving polynomial Volterra integral equations of the first kind. The developed tools
and their effectiveness are illustrated by model examples and when solving applied problems.
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