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Moga guceprariii:
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Tema guceprauii:
1. AHaniTyHI MeToIM PO3B’SA3KY 3a/ia4 Teopil KOJIMBaHb JJ1s1 IPY>KHUX IJIACTUH HEKaHOHIYHOI popmMmu

2. Analytical methods for solving problems of the theory of vibrations for elastic plates of non-canonical form

Pedepar:

1. Inceprarniio NpUCBSIYEHO PO3p0o0OLi MiIX0ny A0 NOOYNOBU aHANITUYHUX PO3B'SI3KiB KpallOBUX 334a4 MAaTEMATUYHO]
¢di3uku 17151 obsacTelt HeKaHOHIYHUX (popM. Po3risgaoThes KpaloBi 3afadi 4715 piBHsHb Jlansnaca, [esbMrosbua i
PIBHSIHb €JIEKTPOIPYKHOCTI 1J1s1 I’'€30KepaMidyHUX IJIACTUH. B OCHOBI nifxony 1o nodyn0BY aHAMITUYHUX PO3B'SI3KiB
JIEXXUTh HETpaAuLiliiHa [1JIs1 KJIACUYHOI MaTeMaTU4HOI (i3MKM ifies 3arajibHOTO pO3B'sI3Ky KpaloBoi 3a1ayi AJ1s1 JaHOi
ob6acri. B po6oTi naetbcs onuc 3micTy Lboro noHSTTs. Kpanosi 3amadi 151 piBHsHb Jlannaca i ['eapmrosnbia
BHUKOPHUCTOBYIOTBCS [JI51 itocTpaliii MOKIIMBOCTEN MeToxy i ineHTudikawii MO>KIMBUX TPYLHOILB IIpY HOTO
IIpakTUYHiN peasnizauii. [loTeH1i1HO Ha OCHOBI inei MeToy 3arajbHOrO PO3B'A3KYy KpaloBoi 3a1aui Moxe O6yTu
PO3IJIAHYTO WIMPOKE KOJIO 3a1a4 MexaHiki. KOHKpeTHa peasisaliid, fKa iII0CTpye MOro MOXKJIMBOCTI, BUKOHAHA [IJIf
ob6JiacTeil, MeXi SIKUX YTBOPEHI Biipi3kamMy MPSIMUX JIiHil. 3aranbHUil PO3B'SI30K OYAYETbCS y BUTTISAI HAOOPy

HECKIHYEHHUX PSJiB, KOXKEH YJIeH SIKUX 337I0BOJIbHSIE OCHOBHE PiBHSIHHS, i SIKi MAIOTh



2. The dissertation work is devoted to development of the approach to construction of analytical solutions of
boundary problems of mathematical physics for areas of noncanonical forms. The boundary problems for the
Laplace, Helmholtz, and electroelastic equations for piezoceramic plates are specifically considered. The approach
to the construction of analytical solutions is based on the unconventional for classical mathematical physics idea
of a general solution of the boundary problem for a given region. The detail description of the content of this
concept is presented. The boundary problems for the Laplace and Helmholtz equations are used to illustrate the
possibilities of the method and to identify possible difficulties in its practical implementation. Potentially, a wide
range of mechanical problems can be considered on the basis of the idea of the general solution of the boundary
problem method. A specific implementation illustrating its possibilities is given for the areas whose boundaries are
formed by straight line segments. The general solution is constructed in the form of a set of infinite series, each
term of which satisfies the basic equation. Such series contains enough arbitrariness to satisfy the boundary
conditions on one side of the boundary. Different variants of numerical procedures for determining the
coefficients of these series are considered. The possibilities of the method are fully used in the analysis of planar
oscillations of parallelogram piezoceramic plates and bending oscillations of parallelogram piezoceramic bimorphs.
Spectral characteristics of oscillating plates and geometrical features of their own shapes are determined.
Experimental studies have been carried out, which allowed to confirm the reliability of analytical methods for
determining the dynamic characteristics of both types of plates in a wide enough range of frequencies.
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