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AHHOTALIASA

Junnomnas paboma, 36 cmpanuy, 43 urmocmpayui, 4 npunoxcenus, 87
Gopmyn, 6 UCMOYHUKOS.

Knwuesvie cnosa: PABHOBECHBIE ®OPMbBI XUJAKOCTHU,
TOPOUJAJIBHBI COCVY]], TAPAMETPUYECKAS OCECHUMMETPUYHAS
3AJTAUA, UTEPAITMUOHHO-PASHOCTHBI METO/I, METO/I ITPOI OHKH.

Obvekm uccnedoganusi sA6semcs MArHUTHAas KUIKOCTh, HAXONAIIAsCS B
TOPOUJATBHOM COCYJIC U MTOJIBEPKEHHAS JCHCTBHUIO MAarHUTHBIX CHJI TIOJIST TOPOH/IA.

Ilpeomemom uccredogeanus aesitomcs 3ajnada pPaBHOBECUS MarHUTHOM
XKUJIKOCTH B MATHUTHOM TIOJIE TOPOH/IA.

Lenvio pabomwer aensemcsi GOpPMyIUPOBKA M MaTeMaTUYeCKas MOCTAHOBKA U
pa3paboTka anropuT™Ma JJs 3aJadd O PAaBHOBECHS MAarHUTHOW JKUIKOCTH,
TIOJIBEPKCHHOM JIEHCTBUIO MATHUTHBIX CHJI TIOJIS TOPOHIA.

Memoodamu uccredosanus 561710mcsi YUCICHHBIE METONbI, BBIYUCIUTEILHBIC
METOJIbI aNreOphl, A3bIK IporpaMmupoBanus Python.

llonyuennvie pesynbmamosl u ux HouzHa: CHOPMYIHpPOBAHA MaTeMaTHyecKas
MOCTAHOBKA 3aJa4yd; TNPUMEHEH HMTEPAIMOHHO-PA3HOCTHBIA METON PEIICHHS;
peann30BaH YHCICHHBIA aNrOpuTM sl pacuéra paBHOBECHOW (HOpM MarHUTHOU
KUIKOCTH, TPUMEHEH UTEPAIMOHHO-PA3HOCTHBI METONl PEUICHUs; HCCIECI0BAHO
BIIMSTHUE TTApaMETPOB 33/1a4M Ha JIOKAJIU3ALUIO )KUJIKOCTH BHYTPH TOpA.

Jlocmosepnocms mamepuanog u pe3yibmamos OUNIOMHOU pabOmMbl:
MOITBEPIKIACTCS COTIOCTABICHUEM TIONYYEHHBIX PE3YJIBTaTOB C HMMEIOIUMUCS
TEOPETUYECKUMU JTAHHBIMH.

Obnacmoio 803MONCHO20 NPAKMUYECKO20 NPUMEHEHUs A6/1iemcs TPUMEHEHUE
IpU MPOCKTUPOBAHWU YyCTPONUCTB HAa OCHOBE MArHUTHBIX J>XHUJAKOCTEH, B
WCCJICIOBAaHUAX MAarHUTOTHUIAPOANHAMHUKH, a TaKXe IS ONTHMH3AIA TEOMETPUU

COCyH0B, INIPCIHA3HAYCHHBIX IJIA pa6OTBI C MarHUTHBIMH XHUAKOCTIMU.



AHATAIBIA

Ivinnomnas npaya, 36 cmaponax, 43 imnocmpayulii, 4 oaoamky, 87 gopmyn, 6
KDbIHIY.

Knrouaswis croser;: PAYHABECHDBISI ®OPMbI BAJIKACLIL, TAPAIJJAJIBHBI
CACYl, TAPAMETPBIUYHASA BOCEBA-CIMETPBIUHASA 3AJIAYA,
ITOPAIIBIMHA-PABHOCHBI METAJI, META/I ITPATOHKI.

Ab'ekmam Ooacneoasanns 3'saynseyya MarHITHas BaJKacilb, sKas 3HaXOA3iIIa ¥
TapaifjaibHbIM cacy/a3e 1 MaJBspraeiia A3eIHHIO MarHiTHBIX ClI MOJISE Tapoija.

IIpaomemam oOacneoasanus mnpandChl (GapMipaBaHHS payHaBaXXHbIX (Hopm
MarHiTHal BaJKacll y TapaiJajdbHBIM cacyi3e Maj y3/A3€sHHEeM MarHiTHara moJs
Tapoija.

Mbmaii Odacneosanns 3'aynseyya apmynéyka 1 MardsMarbldHas IMacTaHOYKa
3ala4bl, @ Takcama pachlpaloyka ajrapblTMy [js BBIPAIIdHHS 3aJaubl payHaBari
MarHiTHai BaJKacIli maj A3€STHHEM MarHITHBIX CiJI IOJIS Tapoija.

Memaoami oacnedasanns 3'aynsaroyya JTKaBbIS METaJIbl, BBIIIYAIbHbBIS METAbI
anredpsl, paaizanpis anrapsitMy Ha 9BM, MoBa niparpamaBanns Python.

Ampuvimanvia 6viHiKi 1 IX HaBI3Ha: aTpbIMaHA MAaTAMATbIYHAS NACTAHOYKa
3a/laubl; MparaHaBaHbl 1 plrali3aBaHbl JIKaBbl ajJrapbiT™M U Pa3iiKy payHaBa)KHBIX
dopM Mar”iTHaW BaJKacIll; YMEPIIBIHIO Ja BOCEBAa-CIMETPBHIYHAW 3ajadybl IIpa
payHaBary MarHiTHa Bajkacii ¥ TapaigaJdbHbIM cacya3e MPBIMSHAYCS 1TIpallbliiHa-
pa3HOCHBI METajl; JaclieflaBaHa VYIUIbIY MapameTpay 3ajadbl Ha JiaKali3alblio
BaJIKACI[l YHYTPHI TOpA.

Hacmaeepnacyv mamspuvianay i 6ulHIKAy ObINJIOMHAU npaybvl: MAUBIpIXKaeIla
BBIKAPBICTAHHEM TIPABEPAHbIX JIIKaBbIX METaaay 1 cynacTayJieHHEM BBbIHIKAY 3
TIapP3THIYHBIMI Ja3CHBIMI.

Bobnacyvio macuvimaca npaxmuelunazca npolmaHenHs 3'synseyya BbIHIKI MOTYIIb
OBIIb BBIKAPBICTAHBI TMPHI MPAaeKTaBaHHI MPHUTAJl HA ACHOBE MAarHiTHBIX BaJKaCIY, Y
JacjaeqaBaHHIX MarHiTariipajgblHaMiKi, JUIsl anThIMi3albll TeaMeTpbll cacynay s

MarHiTHBIX BaJKaCIIsY.



ANNOTATION

Diploma work, 36 pages, 43 illustrations, 4 applications, 87 formulas, 6 sources.

Keywords: EQUILIBRIUM FORMS OF LIQUID, TOROIDAL VESSEL,
PARAMETRIC AXISYMMETRIC PROBLEM, ITERATION-DIFFERENCE
METHOD, RUNNING METHOD.

The object of the research is ferrofluid in a toroidal vessel subject to the action
of the magnetic forces of the toroid's field.

The subject of the research is the processes of formation of equilibrium shapes
of ferrofluid in a toroidal vessel under the influence of a toroidal magnetic field.

The purpose of the research is formulation and mathematical statement as well
as development of an algorithm for solving the equilibrium problem for a magnetic
fluid under the action of the magnetic forces of a toroidal field.

Methods of research are numerical methods, computational algebra methods,
implementation of the algorithm on a computer, Python programming language.

The results of the work and their novelty: the mathematical statement of the
problem was obtained; a numerical algorithm was proposed and implemented; for the
first time, an iterative-difference method was applied to the axisymmetric problem of
equilibrium of ferrofluid in a toroidal vessel; the influence of task parameters on fluid
localization inside the torus was studied.

Authenticity of the materials and results of the diploma work: confirmed by the
use of established numerical methods and by comparing results with known
theoretical data.

Recommendations on the usage. Results can be applied in the design of devices
based on magnetic fluids, in magnetohydrodynamics research, and for optimizing the

geometry of vessels for ferrofluids.



