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V. BimomocTi npo guceprariio

Mosga aguceprarii:

Koau TemaTuyHuX pyopuk: 30.15

Tema gucepranii:

1. AcumniTtoTnyHa MogasnbpHa Teopis HapimaHoBa-MoiceeBa ycTaneHux AeMN(pOBaHUX KOJIMBAHb B LIAIIHIPUYHOMY
oarii

2. An asymptotic modal Narimanov-Moiseev theory of the damped steady-state sloshing in an upright cylindrical
tank

Pedepar:

1. Inceprariiina po60Ta IPUCBIYE€HA PO3BUTKY METOIiB aHATITUYHOI MEXaHiKU Ta aCUMITOTUYHUX METOTIB
HEJIHIHOI MEXaHIKU [1J151 aHaJIi3y YCTaJIeHUX PE30HAHCHUX XBUJIbOBUX PYXIiB PiZJHU Y BEPTUKAJIBHOMY pe3epByapi
KpyroBOro nepepisy 3a HasiBHOCTI JemndysaHHs. 11I715x0M BBeJleHHs (HECKIHYE€HOT0 YMCJIa) y3araJbHEeHUX
KOOPJMHAT i IIBUAKOCTEN, 3aCTOCYBaHHs BapialliiiHMX NIPUHLMIIIB MEXaHIKU 1 piBHAHL Eisiepa-Jlarpanxa gpyroro
poay y popmi Maiinza-JIyKOBCbKOT0, a TAKOXK BUKOPUC-TaHHS aCUMIITOTMKY Hapimanosa-MoiceeBa, BuxigHa
KpailoBa 3a/1aya i3 BiJIbHOIO ITOBEPXHEI0 3BOAUTHLCS 10 CUCTEMU 3BUYANHUX AudepeHIiaTbHUX PiBHSIHb BiJHOCHO

BBE€CHUX y3draJbHEHNX KOOPAWHAT. Cucrema ereKTI/IB—HO Ha6111/1>1<ye peBOHaHCHi pyxu J_IaHOi MeXaHivyHOi CHUCTEMU,



KOJIM 4aCTOTa NepioJnYHUX PYXiB 6aKy € 6IM3bKOIO [0 MepIIoi BJIACHOI YaCTOTH KOJIMBaHb piiuHU. BpaxyBasmu
B's13Ke JemIidpyBaHHs, TOOYI0BaHi i1 IpoaHasi3oBaHi nepioguyHi po3B'sa3Ky CUCTEMH, 110 AO3BOJIUJIO ONUCATH BCi

KJIaCU yCTaJIEHUX XBUJIb IPY OPOiTa/IbHUX TPUBUMIPHUX PE30HAHCHUX pyxax 0aKy.

2. The Thesis develops methods of analytical mechanics and asymptotic methods of nonlinear mechanics for
studying the damped steady-state sloshing in an upright cylindrical tank. By introducing (an infinite number) of the
generalised coordinates and velocities, by applying variational principles of analytical mechanics and the Euler-
Lagrange equations of the second kind in the Miles-Lukovsky's form, as well as by using the Narimanov-Moiseev
asymptotics, the original free-surface problem reduces to a system of ordinary differential equations with respect
to the introduced generalised coordinates. The system effectively approximates resonance motions of the present
mechanical system when the frequency of periodic motions of the tank is close to the lowest natural sloshing
frequency. Accounting for the viscous damping, periodic solutions of the system are constructed and analysed.
This makes it possible to describe all classes of the steady-state sloshing in the tank during its orbital three-
dimensional resonance motions.
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