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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 27.41.19
Tema gucepranii:

1. MeTomu Ta 3aCO0M MaTEMAaTUYHOIO MOZEIOBAHHS JUHAMIKY €JIEMEHTIB KOHCTPYKLIN 3 B'SI3KONPY>KHUMU

BJIACTMBOCTSIMU HA OCHOBI iHTerpo-nudepeH1iaJbHIX PiBHSIHbD

2. Methods and means of mathematical modeling dynamics structural elements with viscoelastic properties based
integra-differential equations

Pedepar:

1. O6’eKTOM OCTIKEHHS € MAaTEMaTUYHE MOJIE/IIOBAHHS AMHAMIUYHYX [IPOLECiB B MEXaHIYHMX 00'€KTaX 3
B'SI3KOTIPY>KHUMMU BJIaCTUBOCTSIMU. MeTOI0 po6oTH € MinBullieHHs epeKTUBHOCTI IIPOIeCciB MaTeMaTUYHOTO i
KOMITIOTEPHOT'O JOCTiIPKEHHS 3a5iay AUHAMIKU MexXaHiYHUX 00'€KTIB IIJISIXOM CTBOPEHHS METO/iB Ta 3aC00iB
41CEeJIbHOTO MOJIETIOBAaHHS IIPOLIECIB B e/IeMeHTaX KOHCTPYKLIH 3 B'SI3KONPY>KHUMHU BJIACTUBOCTSIMU Ha OCHOBI
inTerpo-gudepeHianbHIX PiBHIHD. Briepiie 3anIpOIIOHOBAHO BapiaHT YMCEJIbHOTO METOLYy PO3BI3yBaHHS iHTErpo-
IvdepeHLiaTbHUX PiBHSIHB, Y IKOMY, Ha BiIMiHY Bif] iCHyIOUMX, IJISIXOM BUKOPUCTaHHS METOJY Bapiallii JOBiTbHUX
CTaJIMX OTPUMYETBCS €KBiBaJIEHTHE iHTerpajbHe piBHSIHHS Bosbreppa II-ro pony, 1o 103B0JIsI€ 3aCTOCOBYBATU
edexTuBHi peryssipHi Ta anpo6oBaHi KBapaTypHi aJITOPUTMU, BJIaCTUBI iHTErpasbHill IOCTAHOBLI 3a1a4i AMHAMIKY;

BJJOCKOHAJIEHO OllepaLiiiHUil METOI PO3B’s13yBaHHS JIiHITHOTO iHTErpajlbHOrO PiBHSIHHS, Y SIKOMY, Ha BiIMiHY Bif



icHyrouoro, HazaHo MmoaudikoBaHy popMy 300pa>keHHs (PYHKIiM PO3B'sI3Ky, 110 CIPOILy€e OTPUMAHHS aHATITUYHOTO
PO3B’I3Ky iHTerpajibHOTO PiBHSHHS B [IilICHIN 0671aCTi; BLOCKOHAJIEHO O0YUCIIIOBATIbHY CXEMY METOLY ITPOCTO]
iTepauii 17151 po3B’s13yBaHHS JIiHIMHOTO iHTErpajibHOTO PiBHSAHHS, Y SIKil, HAa BiIMiHY Bif icHYI040i, IPONIOHYETHCS
METO/I, 3HaXO)KEHHS MepUIOro HabJIM>XKEHHS, 10 [03BOJIsI€ 3MEHIINATH KiJIbKiCTh iTepalilHUX KPOKiB IIPY OTPMMAaHHI
po3B’13Ky. [IpakTU4YHe 3HaUY€HHS OflepKaHUX Pe3YJbTaTiB MOJISIrae y po3poO1Lli KOMILJIEKCY aJITOPUTMIB i IIporpam,
SIKi JAI0Th 3MOTY PO3LIMPUTH MOXKJIMBOCTI Ta MiABUIIATH ePEKTUBHICTb 3aCO0iB KOMITIOTEPHOTO MOJIEJIIOBAHHS IIPU
PO3B’13yBaHHI 33J1a4 JOCJiI)KEHHsI Ta IPOEKTYBaHHI €JIEMEHTIB KOHCTPYKIiil 3 B'I3KOIIPY>KHUMU BJIIACTUBOCTSIMU Ha
OCHOBI iHTerpo-audepeHLiasbHIX PiBHSIHD, PO3PO06JI€H] IPOrpamMHi 3ac061 BUKOPUCTaHI IPY KOMITIOTEPHOMY
MOJIEJIIOBaHHI HU3KM NPAKTUYHUX 3a4a4. CTyIiHb BIPOBAIKEHHS - PE3YyJIbTATH NOCIIIPKEHHS BIIPOBaIKEeHO B [IAT
«ByniBeslbHO-MOHTaXHE yIpaBJliHHS 110 razudikauii» M. XmenpHunpkuil. Cpepa (ranysb) BUKOPHUCTAHHS -

MaTeMaTU4HE MOJEJIIOBaHHS Ta IPOrpamHi 3aco6u.

2. Object of research - mathematical modeling of the dynamic processes of vmehanicheskih objects with
viscoelastic properties. Goal of improving the efficiency of mathematical and computer research dynamics
problems of mechanical objects by creating methods and means of numerical modeling processes in structural
elements with viscoelastic properties based on integral and differential equations. First proposed version of a
numerical solution of integro-differential equations by using the method of variation of parameters to obtain an
equivalent Volterra integral equation II-the first kind, which allows for effective and regular aprobovanye
quadrature algorithms inherent integral formulation of problems of dynamics, improved operational method for
solving a linear integral equation by using the modified solutions of the image is a function that makes it easy to
analytical solution of the integral equation in the real domain, improved computational scheme simple iteration
method for solving integral equations, methods find the first approximation, which reduces the number of teratsy.
The practical significance of these results is to increase the effectiveness of computer simulations in problem
solving research and design of structural elements with viscoelastic properties based on integral and differential
equations, developed by the software tools used in computer modeling of tasks. Degree of application - the results
of research have been implemented in PJISC "Budivelno-assembly upravlinnya on gazifikatsii" Khmelnitsky. Scope
(branch) of mathematical modeling and software tools.
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