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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTuyHHuX pyopHK: 30.19.17

Tema gucepranii:
1. Mopzesni i MeTou aHaMTUYHOI Teopii HETOHKUX IJIACTUH Ta I10JIOTUX 0O0JIOHOK ITPY CTaTUYHOMY HaBaHTaKeHHI

2. Models and methods of analytic theory of non-thin plates and shallow shells under static loading

Pedepar:

1. O6'ekTOM IOCTIIKEHHS € aHAJITAYHI i Y CebHI 3a7IEXKHOCT] HAIIPY>K€HO-1e(POPMOBAHOTO CTaHY HETOHKHUX
}i3nYHO JiHIMHUX Ta HEJiHINHKX OHOPIAHUX i IapyBaTUX MJIACTHH Ta I10JIOTUX 0O0JIOHOK Bifl MEXaHIKO-
reOMEeTPUYHUX I1apaMeTPiB, TUIly HABAHTAKEHHS i MOJEJIEN BapiaHTiB aHAIITMYHOI TeOopii B I paHUYHUX 3a7a4ax
CTaTUKU. METOI0 NOCIIiIKEHHS € PO3BUHEHHS 1 T00y10Ba HOBUX BapiaHTiB TeOPii ix MO eiell HETOHKUX IJIACTYH Ta
II0JIOTMX OOOJIOHOK i PO3pO0OKa Ha iXx OCHOBI METOZiB PO3B'SI3yBaHHS IPAaHNYHUX 337124 3 ypaXyBaHHSIM BCix
KOMITIOHEHTHANPY>KeHO-11e(pOPMOBAHOTO CTaHy i kpalioBux edekTiB. [Io6ymoBaHi HOBI BapiaHTH Ta MogeJi Teopii
BKa3aHUX IIJIACTHH Ta 000JIOHOK IIpY JOBIIBHOMY CTATUYHOMY HaBaHTa)KE€HHI 3 [103U1liJ1 TPUBUMIPHOI Teopii
npy>xHOCTI. TpuBMMipHa 3aa4a Teopii MPY>KHOCTI 1151 MJIACTUH Ta 000JIOHOK 3B€Jl€Ha J10 IBOBUMIpHOI 3

BUKOPMCTAHHSIM BapialiiHOro NpuHLUUINY PelicHepa i B3a€MO3B'93aHUX PiBHSAHb, METOLly PO3KJIaJaHHS KOMIIOHEHT



HaIpyXeHO-Ae()OPMOBAHOIO CTaHy y PSAU 3a IIONEPEYHOI0 KOOPAMHATOIO [IPY AONOMO3i osiHOMiIB Jlexanapa. B
HOBIl1 TOCTAHOBIIi POCTOPOBA 33ja4a [IJIsI OPTOTPONHUX i Hi3UYHO HEJIIHINHUX IIIIACTHH Ta MOJIOTUX 000JIOHOK
METOJIOM 30ypEeHb 3BeJleHa [0 HECKIHYEeHHOI peKypPEeHTHO] [TOCIiIOBHOCTI IBOBUMIpHUX JIiHITHMX KpaloBYX 3a1a4.
Po3po6seHi MeToy po3B'sI3yBaHHSI CUCTEM IUQEPEHLIaIbHUAX PiBHSIHb 3 YACTUHHMMU MOXiIHUMU, OLEP>KaHUX Ha
OCHOBI 1100yJOBaHUX BapiaHTiB Teopii: onepaTopHuil, HAbIV>KEHUIA, TPUTOHOMETPUYHUX PSIJiB,3HUKEHHS TIOPSIKY
IvdepeHLiaTbHUX PiBHSHb, crieljanbHuX QYyHKIiN. JocigkeHo HallpyKeHo-AedOpMOBaHUM CTaH PO3IJISSHYTUX
IIJIACTHH Ta [10JIOTUX 000JIOHOK. Pe3ysibTaTu poOOTH BIPOBAKEHI B HABUAJIbHUI ITPOLIEC i MOXKYTb OYTU
BUKOPUCTaHI B IIPOEKTHUX i TOCIIIHUX OpraHi3alisax A pO3paxyHKy 3 BUCOKOI TOYHICTIO MILIHOCTI i

IIOBLOBIYHOCTI KOHCTPYKLIiH.

2. The object of the research is the analytic and numerical dependences of the stress-strain state of non-thin
physically linear and non-linear homogeneous and laminated plates and shells of mechanical-geometric
parameters, the type of the loading and the models of the versions of the analytical theory into boundary problems
of static. The aim of the research is the development and construction of new versions and their models of non-
thin plates and shells and based-developing methods of the solutions for boundary problems for these elements
according al components of stress-strain state and border effects. The new variants and models of theory of the
plates and shells subjected to arbitrary static loading are constructed in context of three-dimensional theory of
elasticity. The three-dimensional problem of the theory of elasticity for plates and shells is reduced to the two-
dimensional one using the Reissner's variation principle and linked-up equations, method of series expansion of
SSS components on lateral coordinate with the use of Legendre-Polynom. Us a new problem formulation the
three-dimensional boundary problem for orthotropic and physically non-linear plates and shallow shells with the
use of perturbations method is reduced to the infinite recurrent sequence of two-dimensional linear boundary
problems. The method of solutions of the systems of differential equations are the systems are obtained on the
base of the built variants of theory: the operator method the trigonometric series method, the method of
diminution of differential equation degree, the method of special functions. The stress-strain state of using plates
and shells is analyzed. The results of research are inculcated in the process of study and can be used for
calculation with the highest level of the strength and the longevity of construction in the design organization and

in the research ones as well.
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