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AHHOTALMS

JlunmomHas paborta, 41 crpanuia, 2 Tabnuiibl, 6 puCyHKOB, 11 HCTOUHUKOB.

MAT'HUTHAA KUIKOCTD, KOHUEHTPAILMA, KOHEYHO-
PA3HOCTHBIN METO/I, ®EPPOTUJIPOCTATUKA, MATHUTHOE I1OJIE

OOBeKT wuccienoBaHUs — KJIaccuyeckas 3agada (pepporuapocTaTUKU O
JIBYCBSI3HBIX PAaBHOBECHBIX (DOpMax MArHUTHOW JKHUIKOCTH, PACIIONIOKEHHOW Ha
TOPHU30HTAIBEHON TUIACTHHE BOKPYT BEPTUKAIBHOTO IUJIHHIPUYECKOTO TIPOBOTHHKA
C TMIOCTOSTHHBIM TOKOM.

[lenb paboTbl — uccnenoBaHue BAUSHUS AUPPY3UHM MAarHUTHBIX YACTHI[ Ha
pPaBHOBECHBIE OCECUMMETPUYHBIE (DOPMBI CBOOOTHON TMOBEPXHOCTH MArHUTHOM
KUJKOCTH.

B xonme paboTel paccmaTpuBaeTCsl ypaBHEHUE JJII HAXOXKJICHUS PaBHOBECHOM
(hOpMBI MATHUTHOM JKUJIKOCTHU C y4ETOM HEOJHOPOIHOM KOHIIEHTPAITMN MarHUTHBIX
YaCTUll B )KUAKOCTU-HOCUTeNEe. C yU€TOM rpaHUYHBIX YCIOBUN MOCTPOEHA KpaeBas
3a7a4a, PEUIEHHE KOTOPOM HAXOAUTCS C MOMOUIBI0 YHMCIEHHBIX METOJIOB.
[TocTpoeHbl JBE pAa3HOCTHBIE CXEMbI I PELICHHS NOCTaBICHHOW 3aJayd U
COOTBETCTBYIOIIIME UM AJITOPUTMBI. TaKKe MPOU3BOJNUTCS CPABHUTEIBHBIN aAHAJIU3
YHCIICHHBIX PE3YJIbTATOB, TOJTYUYEHHBIX IPH YYETE HEOAHOPOAHOCTH KOHIIEHTPALIMU
u 0e3. Kpome Toro, paccmarpuBaeTcsi CpaBHEHHE YHCJICHHBIX PE3yJIbTATOB,
MOJyYEHHBIX PAa3HbIMH AJITOPUTMAaMH, & TAK)KE BIIMSIHUE OCHOBHBIX BXOIHBIX
napameTpoB Ha (popmMy CBOOOHON MOBEPXHOCTH MAarHUTHOM KUIKOCTH.

Pe3ynbpTaToM paboThI SBISIOTCS JABa ATOPUTMA YUCICHHOTO PEUICHUS 3a1a9U
O BJIMSHHUM KOHUEHTPALUHM YaCTHUILl B MarHUTHOM KUJKOCTH HAa €€ PABHOBECHYIO
¢bopMy B HEOJTHOPOJHOM MArHUTHOM TOJi€ BEPTUKAJIBHOTO MPOBOJHUKA, @ TAKXKE
KOMIIBIOTEPHAS IPOTPaMMa, PEau3yIoas MOIy4YEeHHbIE AJITOPUTMBI.

OO6nacThIO0 MPUMEHEHUS SIBJSIIOTCS MPOTrPaMMbl, KOTOPbIE HCIIONb3YIOTCS IS
BBIUUCICHHUSI (POPMBI Pa3IMUYHBIX MArHUTHBIX JKUAKOCTEH TIPH HU3MEHEHHUU
XapaKTEepPUCTUK MATHUTHOTO TOJIA.



ANNOTATION

Degree thesis, 41 pages, 2 tables, 6 figures, 11 references.

MAGNETIC LIQUID, CONCENTRATION, FINITE-DIFFERENCE
METHOD, FERROHYDROSTATICS, MAGNETIC FIELD

The object of study is the classical ferrohydrostatic problem of doubly-
connected equilibrium forms of magnetic fluid located on a horizontal plate around
a vertical cylindrical conductor with a direct current.

The goal of the work is studying the effect of diffusion of magnetic particles
on axisymmetric equilibrium shapes of a magnetic fluid.

During the work, an equation is considered for finding the equilibrium form
of a magnetic fluid, considering the non-uniform concentration of magnetic
particles in the carrier fluid. Considering the boundary conditions, a boundary
value problem has been constructed, which solution is found using numerical
methods. Two difference schemes for solving the problem and the corresponding
algorithms were developed. A comparative analysis of the numerical results
calculated with and without considering uniform concentration is also made. In
addition, a comparison of the numerical results calculated by different algorithms,
as well as the influence of the main input parameters on equilibrium shapes of a
magnetic liquid are considered.

The result of the work are two algorithms for the numerical solution of the
problem of the effect of the concentration of particles in a magnetic fluid on its
equilibrium form in the non-uniform magnetic field of a vertical conductor, as well
as a computer program that implements the developed algorithms.

Applications are programs that are used to calculate the shape of various
magnetic fluids when changing magnetic field characteristics.



