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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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1. locimKeHHs] BUMYLIEHVX TEOMETPUYHO HEJIHIMHUX KOJIMBaHb 6araTolapOoBUX MOJIOTMX OOOJIOHOK Ta IJIACTVH 33

IOTIOMOTOI0 MeToa R-dyHKi

2. Investigation of forced geometrically nonlinear vibrations of laminated shallow shells and plates using R-
functions theory

Pedepar:

1. Incepraliiio prucBsi9eHO pO3pOoOLi YMCeTbHO-aHANITUYHOIO METOY PO3B'sI3aHHS HeJIiHIMHUX 3a71a4 [TPO KO-
JIMBaHHS 6araTolapoBUX MOJIOTUX 000JIOHOK Ta IJIACTUH CKJIaAHOI reOMEeTPUYHOI POpMU NTPU iIXHPOMY T€OMET-
PUYHO HeJliHilHOMY AedOopMyBaHHi [IpY 3aCTOCYBaHHi 6araToMo10BOi anpokcumaliii. Pasimie 6ys0 3aponoHo-
BaHO aHAJIOTIYHUM HiAXin 4715 OOCTiAP)KEHHS BiIbHUX HEJiHIMHUX KOJIMBaHb 6araTolapoBUX M1OJIOTUX OO0JOHOK 3
BHMKOPHCTaHHSIM OJJHOMOZOBOI anpokcumaliii. 3rifHo 70 po3po6eHoro MetToy BuxifgHa cucteMa audepeHii-
aJIbHUX PiBHSIHb PyXy OO0JIOHKY, IO MiCTUTh YaCTUHHI NOXiAHI 3BeZleHa 0 CUCTEMU 3BUYalHUX JudepeHLia-IbHUX
PiBHSIHB BiTHOCHO 4acy. Bupasu 1151 koedillieHTiB pe3ysbTyI0u0i CUCTEMU OTPUMaHi B aHAJIITUMHOMY BUTJISI.
Po3B'a3aHHA 0flep>KaHOi CUCTEMU BUKOHAHO 3a AONIOMOTroI0 MeTtony Pynre-Kyrra. Po3B'sa3Ku JONIOMi->)KHUX 3a1a4

OTPUMAaHO 3a JI0IIOMOT0I0 BapiallilHO-CTPYKTYPHOTO METOy. YpaxyBaHHs CKJIa[IHOI I'paHulli 06J1a-CTi Ta pi3HUX



BU]IiB FPaHMYHUX YMOB BUKOHAHO 3a JONIOMOroI0 Teopii R-QyHK1ill. BUKOHaHO TeCcTyBaHHS pO3-pOO6JIEHOr0
[IPOrpaMHOro 3a6e3eyeHHs Ta PO3B'sA3aHi HOBI 3a5javi ITPO BUMYILIEHi KOJIMBAaHHS 06araTolapoBUX MTOJIOTUX

000JIOHOK 3i CKJIafHOI0 popmolo I1aHy. [To6yoBaHi ckeseTHi Ta pe30HaHCHI KpUBi.

2. The thesis is devoted to the development of numerical-analytically method for solving nonlinear vibration
problems of laminated shallow shells and plates with complex geometric shapes at their geometrically nonlinear
deformation using multimode approximation. Previously a similar approach to study the nonlinear free vibration of
laminated shallow shells using the single-mode approximation was proposed. According to the proposed method
the initial system of differential equations of motion of the shell which containing the partial derivatives is reduced
to a system of ordinary differential equations on time. The expressions for the coefficients of the re-sulting system
are obtained in analytical form. Solving the system is carried out by the Runge-Kutta method. So-lutions of
auxiliary problems are obtained by variation-structural method. Considering the complex boundary region made
using the R-functions theory. Testing of the developed software is completed, new problems of vi-bration of
laminated shallow shells with complex shape plan are solved. Amplitude-frequency and resonance curves have
been build.
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