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MaTemaTnyeckoe moaeIMpoBaHMe ABUKEHUA BOJTHOBbIX
naKeToB B 060104KaX, 6/IM3KUX K LUAUHOPUYECKUM

T.B. HukoHosa, M.A. lepBoep,
YupexcdeHue obpazosaHua «BumebcKuli 20cydapcmeeHHbIli mexHono2u4ecKuli yHusepcumemy»

Mpu NPoOeKmMuUPoOBAHUU MOHKOCMEHHbIX CMPOUMEsbHbIX KOHCMPYKYuli Heobxo0umo uccaedosams 60npocsbl nomepu
ycmoldivusocmu.

Llene cmameu — nocmpoeHue mamemamu4eckol modenu, noseonswuweli pewums Ha4anbHO-Kpaesyto 3adaqy 07:
ypasHeHUl 8 YACMHbIX MPOU3B00HbIX, OMUCLIBAIOUUX 80/HOBbIE (POPMbI 08UMEHUS MOHKOU ynpyeol 0607104YKU, cpedUuHHAA
nosepxHocMos Komopol Masno omauyaemcs om YuauHoOpu4ecKkol.

Mamepuan u memoodsbl. Mamepuan uccnedosaHus — o0b6oao04ka, 61au3kas Mo ¢Gopme K YuauHOpuYyecKkol.
Paccmampusaemca napabonuveckuli 30KOH OMK/AOHEHUA 1o npodosbHol KoopduHame cpeduHHol nosepxHocmu. [ns
nposedeHUs Ucci1ed008aHUA UCMOAb3yemcs acumnmomuyecKuli KommnaeKcHsili BKb-memod.

Pe3ynemamel u ux obcyrdeHue. VicxoOHas 08yMepHAs HA4Ya/AbHO-KPaesas 3a0a4a ceedeHa K cucmeme [amuabmoHa,
ypasHeHUO PUKKamu u nocnedosamenbHOCMuU 00HOMEPHbIX Ha4aAbHO-Kpaesblx 3a0ay 0414 amnaumyoHsbix pyHKyul. B cayyae
napabonu4yecKko2o 3aKOHA OMK/AOHEHUS MoayvYeHad A8HAA (opmynaa 048 Yyacmomol bez2yujux KonebaHull, a makxe GyHKYus
FamunemoHa, onpedenaowas GUHAMUKY 80/1HO8bIX MAKEMOS.

3aknoyeHue. Pe3ynsmamel mo2ym 6bimb UCMOAb308aHbI NPU UCCAeA08AHUU ycmol4usocmu U 8bIHYHOEHHbIX KonebaHuli
8 YuaAUuHOpu4YecKux 060M0YKaX, UMEWUX Ha4YabHble no2ubu.

Knrouesble cnoea: yunuHopudyeckas obosoyvka, 6auskas no ¢opme K YuauHOpu4eckol, sonHosol nakem, yacmoma
KonebaHull.
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Design of thin building structures requires the study of loss of stability issues.

The aim of the article is to construct a mathematical model that allows solving the initial-boundary value problem for partial
differential equations describing the wave forms of motion of a thin elastic shell, the middle surface of which differs little from a
cylindrical one.

Material and methods. The object of investigation is a shell that is close in form to a cylindrical. The parabolic law of
deviation along the longitudinal coordinate of the middle surface is considered. To carry out the research, we use the asymptotic
complex WKB method.

Findings and their discussion. The original two-dimensional initial-boundary value problem is reduced to the Hamiltonian
system, the Riccati equation and the sequence of one-dimensional initial-boundary value problems for amplitude functions. In
the case of a parabolic deviation law, an explicit formula for the frequency of traveling oscillations is obtained, as well as the
Hamiltonian function, which determines the dynamics of the wave packets.

Conclusion. The findings can be used to study the stability and forced oscillations in cylindrical shells that have initial deaths.

Key words: cylindrical shell, similar in shape to cylindrical shell, wave packet, oscillation frequency.



