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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 28.17.19

Tema gucepranii:
1. MeTonu Ta 3acobu KOMI'IOTepHOI peasnisallii iHTerpo-audepeHiiHuX Moesel TMHAMIYHUX CUCTEM

2. Methods and tools for computer realization of integro-differential models of dynamic systems

Pedepar:

1. lucepranis npucBs4YeHa NOCAIIKEHHIO MAaTEMATUYHUX MOJIeJIEN JUHAMIYHUX CUCTEM Y BUIJIAL] iHTETPO-
nudepeHUiHUX PiBHSAHb BosibTeppa, po3pob1ii MeTOiB, aJITOPUTMIB Ta IMPOrpaMHUX 3aCOO6IB [1J1sI iX KOMII'TOTePHOi
peadnizauii. BcTaHOBJIE€HO, 110 Ni€BUM IIJIIXOM MiABUIEHHS €(DEKTUBHOCTI METOiB Ta 3aC06iB KOMIT'IOTEPHOTO
MOJIEeJIIOBAaHHS AVMHAMIYHMX CUCTEM € 3aCTOCYBaHHS iHTerpo-an@epeHLiiiHuX piBHSIHb TUIY BosbTeppa y SKOCTi
MaTeMaTUYHUX MoJesiel HUxX cucTeM. PO3po6iieHO KOMIIIEKC KBalpaTypHO-Pi3HULIEBUX AJIFTOPUTMiB MOZEJIIOBAaHHS
LIXPOKOTO Kjlacy JIiHIMHUX 1 HEeJIIHIMHUX JUHAMIYHUX CUCTEM. 3aIIPOIIOHOBAHO METOL, YMCEJIbHOTO PO3B'SI3KY
iHTerpo-agudepeHiiHuX PiBHIHb 3i CJ1a0KO-CUHTYJISIPHUMM SAPaMU, SIKUN TPYHTYETHCS HA BUKOPUCTAaHHI
KBapaTypHUX GOPMYJI BiTKPUTOTO TUITy. PO3p0O6IeHO YKCebHUI aJITOPUTM PO3B'A3KY iHTerpo-nudepeHninamux
piBHsIHB BosibTeppa 3 33iaHUMU KpalloBUMU YMOBaMU. Po3pobsieHo MeTo[, KOMIT'IOTEpHOI peasizallii HesliHiHuX
inTerpo-pudepeHuiiHux Mmoaesnei Bonbreppa, akuil 6a3yeTbCsl HA aBTOMATUYHIN afanTallii KBagpaTypHUX METOIB
PO3B's13Ky iHTErpasbHUX PiBHSIHb.PO3P0O6IE€HO NaKeT mporpam /s Po3B'si3Ky 3anadi Ko ta kpaitoBoi 3agaui 11s

inTerpo-pudepeniiriHoro piBHIHHS BosbTeppa B cucteMi Matlab. 3a qonomoroi po3po6ieHrx aaropuTMiB Ta



IIPOrpaMHUX 3aC00iB PO3B's13aHO HU3KY NPUKJIAJHUX 3a7a4.

2. The thesis is devoted to a research of mathematical models of dynamic systems as the Volterra integro-
differential equations and development of methods, algorithms and software for their computer realization. Is
established, that an effective way to increase of efficiency of methods and tools for computer simulation of
dynamic systems is the application of the Volterra integro-differential equations as mathematical models of these
systems. The complex of quadrature-difference algorithms for simulation of a wide class of linear and nonlinear
dynamic systems is designed. The method for the numerical solution of the integro-differential equations with a
singular kernel, which grounded on the quadrature formulas of the opened type, is offered. The numerical
algorithm for the solution of the boundary value problem for Volterra integro-differential equations is designed.
The method of computer realization of nonlinear Volterra integro-differential models, grounded on automatic
adaptations of quadrature methods of the decision of the integral equations is designed. The software package for
the solution of a Cauchy problem and boundary value problem for Volterra integro-differential equation is
designed. With the help of the designed algorithms and software the series of practical problems of simulation of
the dynamic systems is solved.
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