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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau reMaTHYHHUX PyOpHK: 30.17.15

Tema gucepranii:
1. Bu3HaueHHs IMHAMIYHUX XapaKTE€PUCTUK PYyXOMOTO 06'eMy PilHU, YAaCTKOBO OOMEXEHOTO aOCOIOTHO TBEPAMMU

i IpY>KHUMU MTOBEPXHIMU

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

Pedepar:

1. luceprauiga MiCTUTb pe3yJIbTaTU OOCIIIKEHD 33724l MOJE/IIOBAHHS B3a€MOJI iZieasbHOI Ta HECTUCIIUBOIL PiiHU B
PYXOMUX [TIOPOSKHUHAX 3 KOHCTPYKTUBHUMM IIPUCTPOSIMU Y BUTJISIAL IIJIOCKUX IIPY>KHUX IJIACTUHOK 260 THYYKUX
MeMOpaH, sKi TOKpHBaIOTh BiJIbHY [TIOBEPXHIO PiAMHM i >)KOPCTKO 3aKpilljleHi Ha CTiHKax pe3epByapiB. Ha ocHOBI
OCHOBHUX I10JIOKEHb JIiHITHOI TeOopii pyXy Tijl 3 MOPOKHUHAMMU MMOOY,0BAHO 3arajbHy JIiHIHY MaTEMATUYHY
MOJeJIb PyXy CUCTeMHU, (POPMaIi30BaHOI y BUIVISIAL HesKoi cucTemMu AudepeHLiabHUX PiBHSHb BiTHOCHO
y3arajbHEHUX KOOPIMHAT, SIKi XapaKTepU3yOTh PyX PilUHU, IPY>KHOTO €JIEMEHTA i TBEPAOTro Tina. BusHaueHH
KoedilieHTiB piBHSHb PyXy MOB'S13aHO 3 PO3B'sI3KaMU OJIHOPiAHOI rpaHMYHOI 3a7ja4i IIPO BJIACHI KOJIMBAHHS CUCTEMU
"pigvHa-TIpY>KHUM €JIEMEHT" Ta HEOLHOPIAHOI 3ama4i 114 roreHniany Crokca->KykoBCbKOro. Iig po3B'a3aHHS
3aa4i rigpoINpy>KHOCTI IIPO BJIACHI KOJIMBAHHA CUCTEMU "PiAVHA-TIDY)KHUH €JIEMEHT" B OCECUMETPUYHOMY

pesepByapi 3alpoNIOHOBAHO ABa migxonu. [lepuuii ninxin 6a3yeTbCsl HA BUKOPUCTAHHI pO3B'sI3KiB MOCIIiIOBHOCTI



HEOJHOPIIHMX KpaloBUX 3afada HerimaHa a1 piBHaHHA Jlamuiaca, Apyruil - BIACHUX (PYHKLIN CIIEKTPa/IbHOI 3a7adi
3 IapaMeTpPOM B IPaHWYHiN YMOBI. BCi 3alIponoHoOBaHi Nifxony 115 BUNaAKYy OCECUMETPUYHOTO pe3epByapa
[IOIIMPEHO Ha BUIMAMOK JOBIOT0 KaHay 3 JOBIIbHUMY CUMETPUYHMM ITONIEPEYHUM Iepepi3oM. [l BUIagKy
pesepByapa y GpopMi IpSIMOro KpyroBoro UUJIiHAPA 3 JOBIIBHUM OCECUMETPUYHMM JHOM Ta IIPSIMOKYTHOTO KaHAIY
3 OBiJIbHUM CUMETPUYHUM JHOM [T0OYZ,0BAHO TOYHUI PO3B'SI30K OTPMMAHOrO iHTerpo-audepeHIianbHOTo
piBHSIHHS. Ha OCHOBI OTpMMaHUX pe3yJIbTaTiB PO3B'A3aHO PSJ, KOHKPETHHUX 33724, Ha SIKMX [TPOaHaJli30BaHa
30DKHICTb 3alIpDONIOHOBAHMUX aJTOPUTMIB, @ TAKOXK BUSIBJIEHO OCHOBHI 3aKOHOMIPHOCTI BIIUBY PO3IJISIAYBaHUAX

KOHCTPYKTUBHUX [TPUCTPOIB HA AMHAMIYHY [TOBEiHKY PiIMHU B PyXOMUX i HEPYXOMUX 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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