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

Tema gucepranii:
1. MeTonu i 3acobu (popMyBaHHS Ta YMCEJIBHOI peasisalii iHTerpajspHUX MoZesel 3BOPOTHUX 33734 JUHAMIKU

CHUCTEM

2. Methods and tools for formation and numerical implementation of integral models for inverse tasks of system
dynamics

Pedepar:

1. O6'eKT mOCHIIKEeHHS: IPOLLECU MOJIEIIOBaHHS 3BOPOTHUX 3a7lay AUHAMIKU CUCTEM. MeTa JOCTiI>KEeHHS:
nigBuieHHs e(eKTUBHOCTI METOIB i 3aC06iB MAaTEMAaTUYHOIO MOZEJIIOBAHHS [IPU PO3B's3aHHI 3BOPOTHUX 3a/1a4
IVHaMiK1 Ha OCHOBi CTBOPEHHS MeTO/IiB (GOPMYyBaHHS Ta OOUYMCIIIOBAJIbHUX aJITOPUTMIB i IpOrpaMHUX 3ac00iB
KOMII'IOTE€PHOI peaisalii iHTerpaJbHUX AMHAMIYHUX Mofesell. HaykoBa HOBU3HA OTPUMAHUX PE3YyJIbTATiB: BIIEpPLIE
PO3po6EeHO METOIM ineHTU(IKaLlil IMHAMIYHUX 00'€KTIB i CCTeM Ha OCHOBI iHTETpaJbHUX MOZesel; Habyiu
[I0/IA/IBIIOTO PO3BUTKY METOIY PO3B's13aHHS PiBHSHb BosbTeppa I pony, sKi 3a6e3nevyoTs MigBUIneHy TOYHICTb i
CTilKiCTb pe3yJIbTaTiB 32 paxyHOK BUKOPUCTAHHS (OPMYJI BUIIUX [TOPSIIKIB Ta OpraHisallii 6araToKpoKOBUX

0041 CJIEHD; PO3PO0OJIEHO METOZ, BiTHOBJIEHHS CUTHAJY Ha BXOJi JIIHIHOTO IMHAMiYHOTO 00'€eKTa Ha OCHOBI
nepetrBopeHHs ['inb6epTta. [IpakTryHe 3HaYE€HHSI OTPUMAaHUX PE3YJIbTATIB [10JISITa€ B TOMY, 1110 HA OCHOBI

edeKTUBHOrO BUKOPUCTaHHS m1atdopmu cuctemu MATLAB Bniepiiie CTBOPEHO KOMILIIEKC MPOTPaM, SIKUH J103BOJISIE



PO3B'SI3yBaTU MUPOKUIM KJIaC 3BOPOTHUX 3371a4 TMHAMIKM TEXHIUHUX 06'eKTiB i cCcTeM 3 MOXINBICTIO 3a6€31e4eHHS
HeOoOXiIHOI TOYHOCTI Ta MBUAKOLiI. PesynbraTy focaimpKeHb BIPOBaIKeHi B IPOEKTHP-PEMOHTHIl opraHisaiix Ta B

HaBYaJIbHUM IIPOLEC.

2. The object of study: the processes of modeling of inverse tasks of system dynamics. Goal of study: to increase
the effectiveness of the methods and means of mathematical modeling in solving inverse problems of dynamics
based on the creation of methods of formation, numerical algorithms and software of the computer
implementation of integral dynamic models. Methods of study: elements of the theory of integral equations;
methods of equivalent and approximate transformations of the equations of dynamics; elements of matrix theory;
numerical analysis methods; methods of organization of software based on typical modeling packages; methods of
computational experiments. The novelty of the results: for the first time methods for identification of dynamic
objects and systems based on integral models have been developed; further development received methods for
solving Volterra equations of the type I providing improved accuracy and stability of the results by using the
formulas of higher order and organization of multi-step calculations; a way of restoring the signal at the input of
the linear dynamic object based on Hilbert transformation has been developed. The practical value of the results is
that for the first time have been created a set of programs, based on the effective use of MATLAB environment,
that allows to solve a wide class of inverse problems of the dynamics of the technical objects and systems with the
ability to maintain necessary accuracy and performance. The results of studies have been implemented in the
design- maintenance organization and in studying process.
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