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Koy TeMaTHYHHX PYOPHK: 28.17.19

Tema guceprauii:
1. MeTonu Ta 3acobu 11o6yoBY i peasnizalii iHTerpo-cTereHeBUx MojieJiel IIpoLeciB BiTHOBIEHHS BXiIHMX CUTHAJIIB

HEeJIIHIMHUX TUHAMIYHUX 06’€KTiB

2. Methods and tools to construction and realization integro-degree models of processes restoration input signals

nonlinear dynamic objects

Pedepar:

1. Y nuceprauiiiziilt po6oTi po3risHyTa i BUpillleHa HAayKOBO-TEXHIUHa 3a/iaya BUKOPUCTAHHS i pO3BUTKY METO/IB
MaTeMaTUYHOTO i KOMITIOTEPHOTO MO eJIIOBaHHS HEeMiHINHUX TUHAMIYHUX 00 €KTIB, TOJAHUX IHTETPO-CTEeIeHEBUM
psinamu BonbTeppu. Po3po6sieHO MeTOAM po3B’si3yBaHHsI OisiHIMHMX iHTerpasbHUX PiBHSHDb BosbTeppu I ro pony
IIJIIXOM BBeZleHHS AudepeHLialbHOrO PeryIspu3aLiiiHoro napameTpa, o 103BOJIsS€ 3aCTOCYBAHHS iHTerpo-
CTENEHEBUX PAAiB BoIbTeppy I LIMPOKOro KJIACY 33[1a4 BiJHOBJIEHHS BXiJHUX CUTHAJIB Ha BXO/1 HEJIIHIMHUX
IMHaMiYHUX 00’eKTiB. PeanizoBaHo MeTonu ineHTudikalii TuHaMiYHMX 00'€KTIB 3 BAKOPUCTAaHHSIM aJITOPUTMIB
I1pepeHLi0BaHHS €KCIIEPUMEHTAIbHO OTPUMaHUX (PYHKIIOHAIbHUX 3aJIEXKHOCTEN, SIKi 3ACTOCOBYIOTBCS 117151

11o0y10BU 6araTOBUMIpHUX siziep BosbTeppy, 110 103B0OJIsIE€ MOKPAIUTHY CTiMKICTh OOYKCIIIOBAIBHOTO IIPOLIECY



inenTudikanii. HaykoBa HOBU3HA N0JISITA€ Y CTBOPEHHI METO/1iB MaTEMAaTUYHOTO Ta KOMITIOTEPHOTO MOJIE/IIOBAHHS
MpOIIeCiB BiITHOBJIEHHS] CUTHAJIIB Ha BXO/i HEMHIMHUX MTUHAMIYHUX 06'€KTiB HA OCHOBI iHTErpO-CTeIeHEeBUX PSIiB
BosibTeppU 3 BUKOPUCTAHHSM PETyJIIpU3alliiHAX aJTOPUTMIB YMCEBHOTO NU(EPEHIII0OBAaHHS Ta PO3B'SI3yBaHHS
6iniHiHMX iHTerpaJbHUX PiBHSIHb BosbTeppu I-ro poxy, sIKi 4O3BOJISIOTH NigBUMIUTY €(EKTUBHICTb PO3B'I3yBaHHS
3a1a4 aHani3y, ineHTudikauii, KepyBaHHs ToOwO. [IpakTUYHE 3HAaYEHHS] OTPUMAHUX PE3YJIbTATIB MOJIATa€ B TOMY, 110
PO3p0o06JIeHi MeTOAU Ta 3aCO0M NOOYAOBU Ta AOCiIP)KEHHS allPOKCUMAaliMHUX iIHTerpajlbHUX MOJeiel THaMiYHUX
00'€KTIB, @ TAKOK CTBOPEHUI KOMILJIEKC [IPOTpaM, pO3LUINPIOI0Th MOXKJIMBOCTI BUKOPUCTAaHHS KOMIT'IOTEPHUX 3aC00iB
B 3a7]la9aX MAaTEMaTUYHOTO Ta KOMITIOTEPHOT'O MOJEJIIOBAHHS HEMiHINHNAX JUHAMIYHUX 00 €KTIB TUITY «BXill-BUXiT» i

B 3aa4ax CTBOPEHHAI Cy4YaCHUX CUCTEM BI/IMipIOBaHHH, KepyBaHHA, KOHTPOJIIO Ta rILiEll"HOCTI/IKI/I.

2. In the dissertation work the scientific and technical problem of use and development methods of mathematical
and computer modelling of nonlinear dynamic objects presented by integro-degree Volterra series is considered
and solved. The methods for solving Volterra bilinear integral equations of the first kind are solved with a
differential regularization parameter that allows the use of integro-degree Volterra series for a wide class of tasks
for the recovery of input signals at the input of nonlinear dynamic objects. The methods of identification of
dynamic objects using algorithms of differentiation of experimentally obtained functional dependences, which are
used for construction Volterra multidimensional kernels, are implemented, which allows to improve the stability of
the computational process of identification. The scientific novelty consists in creation methods mathematical and
computer modelling of nonlinear dynamic objects based on integro-degree Volterra series using regularization
algorithms of numerical differentiation and solving of Volterra bilinear integral equations I-th kind, which allow to
improve the solving efficiency. tasks of analysis, identification, management, etc. The practical significance of the
results obtained is that the developed methods and means of constructing and researching approximation integral
models of dynamic objects, as well as the set of programs, expanding the possibilities of using computer tools in
the tasks of mathematical and computer modelling of nonlinear dynamic objects type "input-output” and in tasks
of creation of modern systems of measurement, control, control and diagnostics.
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