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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTuyHHuX PpyOpHK: 30.15

Tema gucepranii:

1. AcumntoTnyHa MojanbHa Teopis HapimaHoBa-MoiceeBa ycTaseHux AeMnpoBaHUX KOJIMBaHb B IWJIiHAPUYHOMY
oarri

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

Pedepar:

1. Incepraniiina po60Ta IPUCBIYE€HA PO3BUTKY METO/IiB aHAJITUYHOI MEXaHIKM Ta aCUMIITOTUYHNX METOLiB
HEJIIHIHOI MeXaHIKM [1J151 aHaJli3y yCTaJIeHUX PE30HAHCHUX XBUJIbOBUX PYXIiB PiIVHUA Y BEPTUKAJILHOMY pe3epByapi
KpyroBoro nepepisy 3a HasiBHOCTI femndyBaHHs. [1In5x0M BBesleHHS (HECKIHYE€HOT 0 YKCla) y3araJbHeHUX
KOOpJMHAT i IBUAKOCTEN, 3aCTOCYBaHHS BapialliiHMX IPUHLMIIIB MEXaHIKU ! piBHAHL Eisiepa-Jlarpan>ka Ipyroro
poxny y dopmi Maiinza-JIyKkOBCbKOTO, a TAKOXK BUKOPHUC-TaHHS aCUMNTOTUKY HapimaHoBa-MoiceeBa, BuxinHa
KpaloBa 3a/1a4a i3 BiJIbHOIO TOBEPXHEI0 3BOAUTHLCS 10 CUCTEMU 3BUYAHUX AudepeHIiabHUX PiBHSIHD BiTHOCHO
BBEJIEHUX y3arajbHeHUX KoopauHat. CucremMa e(peKTHB-HO HabJIMXye pe30HAHCHI PyXU AaHOi MexaHiuYHOI CUCTeMH,
KOJIY YacTOTa NePioJUYHUX PyXiB 6aKy € 6;11M3bKOI0 [0 MepLIOi BJIACHOI YaCTOTH KOJIMBAaHb PifuHU. BpaxyBasiu
B'si3Ke JeMII(pyBaHHS, NOOYLOBaHI i1 IPOAHai30BaHi NePiOANYHI PO3B'I3KM CUCTEMH, 10 JO3BOJIMIIO ONMACATH 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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