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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHuX pyopHK: 30.03.19, 30.03.19

Tema gucepranii:
1. Mogzeni i MeTogu ontumizanii feopMiBHMX AUCUIIATUBHUAX KOHCTPYKIiY 3 KOMIIO3ULIMHUX MaTepiais pu

,Z[I/IHaMi‘{HI/IX HaBaHTa>KE€HHAX

2. Optimization models and methods for deformed dissipative structures from composite materials under dynamic
loads

Pedepar:

1. Jlo BupileHHs po6jeMu ONTUMI3aLlii CKIIAAHMUX AUCUIIATUBHUX KOMIIO3UTHUX KOHCTPYKLIM 3 IIapaMu
B'SI3KOIIPY’KHUX 1 €JIEKTPOB'SI3KONPYKHUX MaTepiaiB 11l po60TH B yMOBaX AUHAMIYHNMX HABAHTA)KEHb 3aCTOCOBAHO
CHUCTEeMHUI MifXif, SKuii nependadae peasisallilo JeKiJbKoOX OCHOBHUX €TAalliB: Oflep>KaHHs MaTpulli eheKTUBHUX
MOJYJIB, 5IKa aJJeKBaTHO BijoOpa’kae BJIACTUBOCTI KOMIIO3MUIITHOTO MaTepialy Npy AUHAMIUHUX HaBaHTKEHHSIX;
o6y0BY MaTeMaTUYHOI MOJIEJIi KOJIMBaHb JYMCUNIATUBHOI KOHCTPYKLi 3 BUKOPUCTAHHSIM HaliBaHaNiTUYHOTO
BapiaHTy METOAY CKiHU€HHUX €JIEMEHTIB Y IIPOCTOPi iHTerpaspHux rneperBopers Oyp'e; po3pooKy MeTomy
OTITHMi3allii HA OCHOBi reHETUYHUX aJITOPUTMIB, BUOGIp BEKTOpa MapameTpiB ONTHMi3allii, 0OMeXkKeHb Ha IapamMmeTpu
onTuMizallii i KpuTepiiB ONTUMAIBHOCTI IPOEKTY Ta PO3POOKY NpOorpamu [jisl peasizalii itepalliflHOro npoLecy

ONTHUMI3allii KOHCTPYKLIii, SIKa BiINOBigaTMe 3aJaHVM KPUTEPISIM, 30KPEMA, BUCOKOMY PiBHIO PO3CIIOBAaHHS €HEPrii.



2. The system approach is applied to the resolution of the optimization problem for complex dissipative composite
structures with layers of viscoelastic and electroviscoelastic materials working under dynamic loads. This
approach implies the implementation of several main stages: obtaining the effective modules matrix that
adequately represents the properties of the composite material under dynamic loads; constructing the
mathematical model of vibration for the dissipative structure, using a semi-analytical finite element method
variation in the integral Fourier transform space; developing an optimization method based on genetic algorithms;
defining an optimization parameters vector, restrictions on optimization parameters and optimality criteria, and
developing software that implements the iterative optimization process for a structure that has to satisfy the
designated criteria, particularly high energy dissipation level.
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