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Pedepar:

1. Incepralito NpUCBSIYEHO PO3POOLi pO3PAXYHKOBUX MOZEJIell HECUMETPUYHUX TPULIAPOBUX 000JIOHOK 00EPTaHHS
3 INCKPETHO-CUMEeTPUYHUM JIETKUM, aDMOBAaHUM pebpaMu 3aII0BHIOBAYE€M, BIOCKOHAJIEHHIO e(PeKTUBHOCTI
CKiHY€HO-Pi3HULEBOI'O METOAY i PO3BUTKY CKiHYE€HO-€JIEeMEHTHUX METO/IB JJ1s1 PO3B'sI3KY BiJ[IOBiIIHUX 10YaTKOBO~
KpaloBUX 334 MaTeMaTU4YHOi (Pi3vKy, oLiHLi HanpyxeHo-gedopmosaHoro crany (HIC) TpuimapoBux
000JIOHKOBUX CTPYKTYP B 3QJIESKHOCTI Bif] iX FEOMETPUYHUX i (Pi3MKO-MEXaHIYHUX [IapaMeTpiB [IpU Pi3HUX BUJAX
HECTalLliOHAPHOTO HAaBAaHTAXKEHHS. Y BCTYIIi OOIPYHTOBAHO aKTyaJIbHICTh OOPaHOi TeMU JucepTallii, JaHO 3arajibHy
XapaKTepPUCTUKY POOOTHU, JOBEIEHO HEOOXiNHICTb TPOBEEHHS HAyKOBUX JIOCIIiI>)KeHb, COOPMYJILOBAHO METY i
3a/1a4i JOCIiI)KEHHS1, BKa3aHO Ha 3B'SI30K POOOTU 3 HAYKOBUMMU IIPOrpamMaMu, TeEMaMH, [IJIaHaMU. Y NIepUIOMy pO3[ifi
BUCBITJIEHI 3arajibHi IUTaHHS PO3BUTKY METOIiB PO3B’SI3Ky 3a/1a4 HAIIPY>K€HO-/1€(POPMOBAHOTO CTaHy LIapyBaTUX

000JIOHKOBUX KOHCTPYKIIili, HaBe[leHUX Y Npalsix i MOHOrpadisx BifoMux BueHux. Lli poboTu 3anumaioTbes



I'PYHTOBHOIO MaTE€MaTUYHOIO 623010 171 BUOOPY BiANOBIgHUX TilOTe3 P NOO6YA0BI PO3PaXyHKOBUX MOJIEJIeN
TPUIIAPOBUX 000JIOHKOBUX €JIEMEHTIB i BU3HAUEHHS 3aCTOCYBaHHS aHAJIITUYHUX | YMCEIbHUX METOIiB PO3PaXyHKY
peasbHUX KOHCTPYKLiil. Ha OCHOBI IPYHTOBHOrO aHajli3y BUKOHAHOTO OIJISIIy CYy4YaCHOIO CTaHy IpobjieMu
BM3HAUEHHS XapaKTepy HeCTalioHapHUX KoauBaHb i HIC TpuiapoBux 060JI0HOK 3 3a[10BHIOBAY€M CKJIQJIHOL
reoMeTpii i 3HaYHO pidHMMU (DiZNKO-MeXaHiYHUMH BJIACTMBOCTSMHU, BU3BHAUYEHE Micle JaHoi po6oTu cepen
[IPOBEJIEHUX paHille po3po6oK i OGI'PYHTOBAHO BUOIp HANIPSIMKIB HOCIiIKEeHb. Y IPyroMy po3fiijli BUKJIaeHa
[IOCTAHOBKA 3a/1a4i, CTBOPEHA PO3PAXyYHKOBA MOZEJIb i BUBELIEH] pO3B'A3yBaJlbHi CUCTEMU PiBHSIHb KOJIMBAHb
HECHMETPUYHUX TPULIAPOBUX 000JIOHOK OOEPTAHHS 3 AUCKPETHO-CUMETPUYHUM JIETKUM, QPMOBAHUM pebpaMu
3aMIOBHIOBAYEM IIPY BUMYIIEHUX TUHAMIYHMX HaBaHTAXEHHIX. ADMYIOUi €JIEMEHTH 3aKpillJIeHi Ha BiflCTaHsIX, SIKi
3HAYHO NIE€PEBUIIYIOTh iX NIONEPEeYHi po3MipH, i po3TalloBaHi B3[10BX OJIOBHYX JIiHiil KpUBU3HM OO0JIOHKU. B
TPETbOMY PO3ZiJi JOCiIKEHI 3aKOHOMIPHOCTI IIPOTIKAHHS XBUJIbOBUX IPOLIECIB B HECUMETPUYHUX TPULIAPOBUX
LUUIiHIPUYHUX OO0JIOHKOBUX CTPYKTYPaX 3 AUCKPETHO-CUMETPUYHUM JIETKUM, QPMOBAHUM pebpamMu
3aIMIOBHIOBAYEM IIPY HECTAL[iOHAPHUX HABAHTLKEHHAX. B 4eTBepTOMy po3zii JOCiIKeHa JUCKPETHO~CUMETPUYHA
HEOJHOPiJIHA 10 TOBIIMHI IIPY>KHA CTPYKTYypa KOHIYHOIO TUILY, sIKa SBJIsiE COO0I0 CUCTEMY, 110 CKJIANAETHCS 3
BHYTPIIIHBO] i 30BHILIHBOI ITIAAKMUX KOHIYHNUX 000JIOHOK (BHYTPIIIHIN i 30BHIIIHIN HECy4Mii MIap) 3 BiATIOBiTHNMU
TOBIIMHaMM i paziycamu. [TokyanaeTscs, o cepeuHHi JIiHil 11X 000JI0HOK IapasesibHi, TOOTO KyT KOHYCHOCTI
3arasibHUN. OGOJIOHKH XKOPCTKO 3'€JHAaHI Mi’K COOOI0 JUCKPETHUMU pebpaMu i JIEerKUM 3alloBHIOBaueM. BBaskaeThcs,
110 TPUILIAPOBA KOHIYHA CTPYKTypa HABAHTAXEHA BHYTPIlIHIM BiCECHMETPUYHUM PO3IOAiIIEHUM HeCTallioHapHUM
HOPMaJIbHUM HAaBaHTAXXEHHSM. B I'aToMy po3zisi mociimkeni 3aadi BiceCUMETPUYHUX KOJIMBAaHb TPUIIAPOBUX
cepruyHUX 000JIOHOK 3 AUCKPETHO-CUMETPUYHUM 3aII0BHIOBAYEM Pi3HOI CTPYKTYPH i IPU Pi3HUX BUAAX

I'paHN4YHUX YMOB i HeCTaHiOHapHI/IX HAaBaHTa>XEHb.

2. The dissertation is devoted to the development of computational models of asymmetric three-layer shells of
rotation with discrete-symmetric lightweight, rib-reinforced filler, improvement of numerical finite-difference
methods and development of finite-element methods for solving corresponding initial-boundary value problems of
mathematical physics, stress-strain state assessment of three-layer shell structures depending on their geometric
and physico-mechanical parameters under different types of non-stationary loading. The introduction
substantiates the relevance of the chosen topic of the dissertation, gives a general description of the work, proves
the need for scientific research, formulates the purpose and objectives of the study, indicates the relationship of
work with research programs, topics, plans. The first chapter covers general issues of the development of methods
for solving problems of the stress-strain state of layered shell structures, given in the works and monographs of
well-known scientists. These works remain a solid mathematical basis for selecting suitable hypotheses for
constructing computational models of three-layer shell elements and determining the application of analytical and
numerical methods for calculating real structures. Based on a thorough analysis of the current state of the
problem of determining the nature of nonstationary oscillations and stress-strain state of three-layer shells with
filler of complex geometry and significantly different physical and mechanical properties, the place of this work
among previous developments is determined and the choice of research directions is substantiated. In the second
section the problem statement is presented, the calculation model is created and the solving systems of equations
of oscillations of asymmetric three-layer shells of rotation with discrete-symmetric lightweight, rib-reinforced
filler at forced dynamic loads are derived. Reinforcing elements are fixed at distances that significantly exceed
their transverse dimensions, and are located along the main lines of curvature of the shell. In the third section, the
regularities of the flow of wave processes in asymmetric three-layer cylindrical shell structures with a discrete-
symmetric lightweight, rib-reinforced filer under nonstationary loads are investigated. The fourth section
investigates a discrete-symmetric inhomogeneous in thickness elastic structure of conical type, which is a system
consisting of inner and outer smooth conical shells (inner and outer bearing layer) with corresponding thicknesses
and radiuses. It is assumed that the midlines of these shells are parallel, ie the angle of taper o is common. The shells
are rigidly connected by discrete ribs and a lightweight filler. It is believed that the three-layer conical structure is
loaded by an internal axisymmetric distributed non-stationary normal load. In the fifth section, the problems of
axisymmetric oscillations of three-layer spherical shells with a discrete-symmetric filer of different structure and



at different types of boundary conditions and nonstationary loads are investigated.
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