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Tema gucepranii:
1. AHaniTUYHI METOAM PO3B’A3KY 3a/1a4 TeOopii KOJIMBaHb IJ1s1 IPY>KHUX IIJIACTUH HEKAHOHIYHOI (popmu

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

Pedepar:

1. Inceprariiio nprucBsi9eHO po3pooLi MiIXony K0 NOOYIOBU aHATITUYHUX PO3B'SI3KiB KpalloBUX 33424 MaTeMaTUYHO]
isuku ny1s o61acTert HeKaHOHIYHUX HopM. Po3rsimaoThCsl KpaioBi 3a4adi AJ1s1 piBHAHD Jlanaca, ['enbMrosbia i
PIiBHSIHB €JIEKTPOIPYKHOCTI IJ1s1 II'€30KepaMivyHUX IJIACTUH. B OCHOBI mifxony 1o nobyn0BY aHAITUYHUX PO3B'SI3KiB
JIeXXUTb HETPAAULiiHA 7151 KIACUYHOI MaTeMaTU4YHOi (i3MKH ifiest 3araJbHOro po3B'sa3Ky KpalloBoi 3a1a4i 7151 JAHOI
obsacTi. B po6oTi naetbcs onuc 3micTy Lboro noHsTTs. Kpaiiosi 3anadi a5 piBHsIHb Jlannaca i ['esibmrosbia
BHUKOPHUCTOBYIOTBCS 7151 i/1f0CTpallii MOKIMBOCTEN MeToxy i ineHTu(ikallii MOXKJIMBUX TPYIHOILIB IpY OT0O

IIpaKTUYHIN peasisauii. [IoTeHLiHO HA OCHOBI ilei MeTOy 3araJbHOTO PO3B'A3Ky KparoBoi 3aa4i Moxe OyTu



POS3IJISIHYTO MMPOKE KOJIO 3a71a4 MexaHiku. KoHKpeTHa peasisalis, sika iIIoCTpye MOro MOKJIMBOCTI, BUKOHAHA JJIs
obsacTeil, MeXi SIKMX YTBOPEHI BiipiskaMu MPsSIMUX JIiHIN. 3arajbHuil po3B'sI30K OyIyeThCs y BUJISIZL HAOOPY

HECKIHYEHHUX PSJiB, KOXKEH YJIEH SIKMX 33JI0BOJIbHSIE 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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