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V. BimomocTi npo gucepraniio
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1. CTifikicTb BiZIbHOI IOBEPXHi OOMEXEHNX 00'€MIB €J1IeKTPOIIPOBIIHUX PilUH Y MarHiTHOMY I10JIi

2. Free surface stability of bounded volumes of electroconductive fluids in the magnetic field

Pedepar:

1. O6'eKT BOCIIPKEHHS - MATHITOTIIPOAVMHAMIUHI CUCTEMH, IO MICTSITh OOMEXKEHI 00'eMU CTPYMOHECYYMX PiJIH 3
BiZIbHOIO MTOBEPXHE0. MeTa IOCiIKeHHS ~ OOCTiIUTHU CTIMKICTh piBHOBaXHUX CTaHIB 0OMeXXeHNX 00'eMiB
€JIEKTPOIIPOBIIHUX PiZlMH 3 BiJILHOIO TIOBEPXHEIO 1 IOBEPXHEIO PO37ijly, B3a€MO/IIOUHNX i3 30BHIIIHIM MarHiTHUM
[I0JIEM, Ta BUBHAUUTH IPaHULIi 06J1aCTi CTIMKOCTi B TpocTOpi 6e3po3mipHux napameTpis BignosinHux MI'Jl - cucrem.
MeTtonu nocmimKeHHs - 0711 MaTEMaTUYHOTO MOJIEIIOBAaHHS 00'e€KTa NOCIiI)KEHHSI BUKOPUCTOBYIOTbCSI PiBHSIHHS
MArHiTHOI TifpOaUHAMIK1 HECTUCJIUBOI B'I3KO1 pPiluHU, MeToH, ['anibOpKiHa, aCUMIOTOTUYHUI METOH, TPUMESKOBOTO
1Iapy, aHaJliTU4YHI MeTOIU MaTeMaTU4YHOi Pi3uKU, METOAU Teopii CTiIIKOCTi po3B'si3KiB gudepeHLiabHUX PiBHSHB,
YMCesbHi MeTOaY JiHiliHOI anre6pu. 3arpornoHoBaHa METOIMKA PO3B'sI3aHHS 33a4i BU3HAY€HHS CTiMKOCTI BiJIbHOI
[IOBEPXHi 260 IMOBepxHi po37iny 06MeXXeHUX 06'eMiB €JIeKTPOIIPOBIIHNX Pif¥H, SKi B3AEMO/IIOTH i3 30BHIIIHIM

MarHiTHUM nosieM. Po3B'g3aHi 3a1a4a CTIMKOCTI IBOIIAPOBOi CUCTEMU PiIVH y MarHiTHOMY IOJIi Ta 3a/ia4a Mpo



CTIMKiCTb BiJIbHOI NOBEPXHI LMJIIHAPAYHOTO 06'eMy €JIeKTPONPOBiHOI KaMispHOI pifHU. BcTaHOBEH] rpaHulj
obsacTeil CTIKOCTI y pocTopi 6€3po3MipHUX IIapaMeTpiB, sIKi XapaKTepU3yIOTh BiJI[IOBiAHI CUCTEMHU.
3aIpoIoHOBaHMM MifXif, Ha OCHOBI MeToxy ['anbopKiHa N03BOJIsIE€ 3BECTH 33[1a4y CTIMKOCTI piBHOBaru
MAarHiTOriIpoAVHAMIUYHOI CUCTEMHU [0 NPOOJIEMU CTIMKOCTI pO3B'sI3KiB CUCTEMU JIiHIHUX 3BUYAlIHUX
IvdepeHLiaTbHMX PiBHSAHDB. BCTaHOBIIEHO, O ABOLIAPOBA CUCTEMA PillH XapaKT€PU3Y€EThCS KOJIMBAJILHOIO
HECTIHKICTIO, i FEHepOBaHi Ha MIOBEPXHI PO3iNy PiAVH XBUJIi BUHUKAIOTh B PE3yJIbTATi PE30HAHCHOI B3aeMOii
BJIACHUX MOJ, KOJIUBaHb CUCTEMH 3i CHiBIAZA0YUMU a60 6JIM3bKUMU YacTOTaMU. Bu3HaueHi rosioBHi B3aeMogitoui
MOJY KOJIUBaHb, (POPMU 1 4YACTOTY T€HEPOBAHUX IOBEPXHEBUX XBUJIb. Cdhepa 3aCTOCYBaHHS - IPOEKTYBaHHS

aJIIOMIHi€EBUX €JIeKTPOJIi3epiB, IPUCTPOIB g padiHyBaHHS MaTepiajliB METOIOM 30HHOI I1J1aBKHU.

2. The objects are MHD - systems, which consist bounded volumes of electroconductive fluids with free surface.
The aim is the investigation of an equilibrium state stability for the bounded volumes of electroconductive fluids
with free surface and interface, determination of the boundary of stability region in the space of dimensionless
parameters for the MHD - systems under consideration. The equations of magnetohydrodynamics for
incompressible viscous fluids, the Galerkin method, asymptotical method of boundary layer, analytical method of
mathematical physics, stability methods for the solutions of differential equations, numerical methods of linear
algebra are used for mathematical modeling of the object. The method to solve the stability problem of free surface
or interface of bounded volumes of conducting fluids interacting with magnetic field is proposed. The stability
problem of two-layer system of fluids filling cylindrical container of rectangular cross-section in magnetic field
and the stability problem of the free surface of cylindrical volume of conducting capillary fluid are solved. The
boundary of stability region in the space of dimensionless system parameters is determined. The proposed
approach based on the Galerkin method allows to reduce the stability problem of magnetohydrodynamical system
to the stability problem for solutions of the system of the linear ordinary differential equations. It is determined
that two-layer-system of fluids is characterized by oscillatory instability and interfacial waves appear as a result of
the resonance interaction of system eigenmodes with coinciding or close frequencies. Main interacting oscillation
modes, forms and frequencies of generated surface waves are determined. Application sphere is in the design of

the aluminium reduction cells, devices for material refining using the zone melting.
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