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V. BimomocTi npo gucepraniio
Mosga aguceprarii:
Koau TemaTuyHHUX pyOpHK: 30.17.15

Tema gucepranii:
1. BusHaueHHs JUHAMIUYHUX XapaKTepUCTUK PyXOMOro 06'eMy pilMHU, YaCTKOBO OOMEKEHOT0 abCOJIIOTHO TBEPAVMU

i Ipy>KHUMU [TIOBEPXHIMU

2. Identifying the dynamic characteristics of the moving liquid volume, partially restricted absolutely rigid and
flexible surfaces

Pedepar:

1. lucepTaris MiCTUTb pe3yJbTaTU NOCHIIKEHb 33724l MOJI€IIOBaHHS B3a€EMOJI ileanbHOI Ta HECTUCINBOIL PiAVIHU B
PYXOMUX ITOPOKHMHAX 3 KOHCTPYKTUBHUMMU NIPUCTPOSIMU Y BUTJISIZ TIJIOCKUX MPY>KHUX IIJIACTUHOK a60 THYYKUX
MeMOpaH, sKi IOKpUBAIOTh BiJIbHY IIOBEPXHIO PilMHU 1 )KOPCTKO 3aKpillJIeHi Ha CTiHKax pe3epsyapiB. Ha ocHOBI
OCHOBHUX II0JIOXKEHb JIiHIMHOI Teopii pyxy Tijl 3 IOPOKHUHAMU IOOYL0BAHO 3arajbHy JIiHIMHY MaTeMaTU4Hy
MOJeJib pyxy cuctemu, GopmasizoBaHoi y BUIJISAL IesKoi cucteMu nudepeHiaNbHUX PiBHIHb BiTHOCHO
y3arajbHEHUX KOOPIMHAT, SIKi XapaKTepU3yIOTh PyX PilHU, IIPYKHOTO €JIEMEHTA 1 TBEPHOro Tijla. Bu3HadYeHHA

Koe(illieHTiB piBHSHb PyXy MOB'S32HO 3 PO3B'sI3KaMU OJHOPiNHOI PaHUYHOI 3a/1a4i PO BJIaCHi KOJMBaHHS CUCTEMU



"pigyHa-TIPY>KHUM €JIEMEHT" Ta HEOLHOPIAHOI 3a7a4i 1714 roteHniany Crokca->KyKoBCbKoro. Iig po3B'a3aHHSA
3a7a4i rifpoONpPYy>KHOCTI IIPO BJIACHI KOJIMBAHHS CUCTEMHU "PiHA-TIDY>)KHUH €JIEMEHT" B OCECUMETPUYHOMY
pesepByapi 3alIpONIOHOBAHO ABa nigxonu. [lepmuil ninxin 6a3yeTbCsl HAa BUKOPUCTAHHI pO3B'sI3KiB MTOCIIiIOBHOCTI
HEOJHOPIIHMX KpaoBUX 3afada HelimaHa a5 piBHaHHA Jlamuiaca, Apyruil - BIaCHUX (PYHKLIN CIIEKTPa/IbHOI 3a7a4i
3 [IapamMeTpPOM B I'PAHMYHIN YMOBI. BCi 3an1pononoBaHi niaxonu Ajs BUNAaaKy OCECUMETPUYHOIO pe3epByapa
MOILIMPEHO Ha BUIAIOK JOBrOr0 KaHaJy 3 OBIJIbBHUMU CUMETPUYHUM MOIIEPEYHUM IE€PEPi3oM. [IJ1 BUIaKy
pesepByapa y GopMi IpSIMOro KpyroBoro UUJIiHAPA 3 JOBIIbHUM OCECUMETPUYHMM JHOM Ta IIPSIMOKYTHOTO KaHaJy
3 IOBiJIbBHUM CUMETPUYHUM JHOM I10OYIOBAaHO TOYHUI PO3B'SI30K OTPMMAHOrO iHTErpo-Iu(epeHLiaJIbHOro
piBHSIHHA. Ha OCHOBI OTpUMaHUX pe3yJbTaTiB PO3B'I3aHO PsIJ, KOHKPETHUX 33724, Ha SIKMX [TPOaHali30BaHa
30DKHICTb 3alIpONIOHOBAHUX aJTOPUTMIB, @ TAKOXK BUSIBJIEHO OCHOBHI 3aKOHOMIPHOCTI BIJIUBY PO3IJISIAyBaHUX

KOHCTPYKTUBHUX IIPUCTPOIB Ha IMHAMIUHY OBEJiHKY PiIMHU B PYXOMUX i HEDYXOMUX Pe3€pByapax.

2. Thesis is devoted to interaction of an ideal and incompressible liquid in moving tanks. The liquid free surface is
covered by constructive devices appearing as flat elastic plates or flexible membrane, which is clamped to the walls
of the container. A general linear mathematical model of the system motion is constructed. It takes the form of a
system of ordinary differential equations with respect to generalized coordinates characterizing the motion of
liquid, elastic element and the solid body. Finding the coefficients of the motion equations is associated with
solutions of the homogeneous boundary problem on natural oscillations of the "liquid-elastic element" system and
inhomogeneous problem on the Stokes-Joukowski potential. Two methods to find solutions of the hydroelastic
problem on the natural liquid oscillations in an axisymmetric tank are proposed. The first method is based on the
construction of an approximate solution using a sequence of solutions of the auxiliary inhomogeneous boundary
Neumann problems associated with the Laplace equation in the liquid occupied domain. The second method is
based on expansion of eigenfunction of an auxiliary spectral problem with a parameter in boundary conditions.
Based on the obtained results, a series of particular problems are solved. We analyze the convergence of the
proposed algorithms as well as identify the main effect of the constructive devices on the dynamic behavior of the
liquid in mobile and static tanks.
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