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AHHOTALIUS

Junnomuass paborta coaepxut: 38 crpanui, 2 wunlocTpanuu, 16
HCITOJIb30BAaHHBIX UCTOYHUKOB.
Knrouesie cinoa: OCECHMMMETPUYHOE TEUEHUME, BA3KAS

KNJIKOCTHh, IHMWIMHAPUYECKAS IIOBEPXHOCTL. HEHTPOBEXHBIE
CUJIbl, KAIIMWJUIAAPHOE TEYEHHME, CBOBO/JIHAA IIOBEPXHOCTD,
I'PAHUYHBIE YCJIOBUS, YPABHEHHUA HABBE-CTOKCA, YPABHEHUME
IIOBEPXHOCTMH, ITPUBJIMXXEHUE CTOKCA, YPABHEHUA 5BOJIFOLINNA.

JlanHasi nurioMHas paboTa TMOCBSIIEHA HUCCIEAOBAHUIO JIBMXKCHUS CJIOS
BSI3KOM KUJKOCTM Ha BHYTPEHHEH MOBEPXHOCTH BpAIAIOUIETOCsA LWIMHApPA C
YYETOM CUJI UHEPIIUU U TIOBEPXHOCTHOT'O HATSHKEHUS.

OCHOBHBIMHU 1I€JIIMU PaOOTHI OBLIM BBIBOJ YPAaBHEHUN ABOIONMH C YUETOM
BIIUSIHUSI CUJI MHEPIMU U B nipuOmmkeHnn CTokca, 1Jis TOHKOW TUICHKU W JUIS HE
TOHKOTO CJI0S1, @ TAKYKE UCCJIEAOBAHNUE TTOJTYYCHHBIX YPaBHECHUM.

JIns nocTrKEeHUs 11eJIei HCTI0Ib30BaJIUCh:

MOJICIIH BSI3KON HECKUMAEMOM KHIKOCTH C HEOOXOIUMBIMU KPAeBbIMHU YCIOBUSIMH
B IIWJIMHIPUICCKONU CHCTEME KOOPIMHAT;IPUOIMKEHHUS BH/Ia TIOTPAHUIHOTO CJIOS;
npsamon mero Kanuupi-11IkamoBa BeIBOJIa YpaBHEHUM BOJIIOLINY;
MaTeMaTUYECKHUE METObI PEIICHNUI YPABHEHUH B YaCTHBIX MPOU3BOIHBIX.

B nmumutoMHOM paboTe MOMy4YeHBI CICIYIONINE PE3yIbTATHI:

YPaBHCHUS DSBOJIIOIMA B TMOJIE CUJ HWHEPLHUU JJI1 TOHKOIO CJIOS; YpPaBHEHMS
sBOMIONMK B TpuOmmKkeHnn CTOKCa M HMX PCEIICHHE B CTAllMOHAPHOM ClIydac;
peleHrne ypaBHEHHUS OHBOJIONMH B HECTAl[MOHApPHOM ciydae 0e3 yuera
MOBEPXHOCTHOTO HATSHKCHHUS; PEIICHUE YPABHEHHS SBOJIIOLMU C MOBEPXHOCTHBIM
HATSDKCHHEM IPH YCTOMYMBOCTH B JIMHCHHOM MPUOIMKEHUU; GopMmysia pacyera
KOJIMYECTBA CTAIMOHAPHBIX BO3MYILECHU; pa3peIIaroniascs CUCTEMa YPaBHEHUM C

YUYCTOM CUJI HHCPIOUHN AJIA TOJICTOTO CJIO0A U TOHKOM IIJICHKH.



AHATALBIS

JpinnomHas npana 3msmyae: 38 crapoHak, 2 utoctpanpll, 16 ckapbicTaHbIX
KPBIHILI.
KirouaBrie CJIOBBI. BOCBYCIMETPABAHBI PVX, BA3KAS

POYBIVCTBA, IBUIIHJIPBIYHAS ITTABEPXHS, IIDHTPABEXHBIS CUIBI,
KATIUISIPHBI PYX, CBABOJHAS ITIABEPXHS, MSAXOBbBIA YMOBBI,
PAYHbBI HABBE-CTOKCA, PAYHbI ITABEPXHI, ITPBIBJIDKOHHE CTOKCA,
PAYHbBI 5BAJIIOIIBII.

I'sTas mpITuIOMHAs Tpaia MphICBEYaHA JaciieJJaBaHHIO pyXy IIapy B's3Kaii
pAUbIBa HA YHyTpaHail MaBepxHI BApTarvaracs mbUIIHIpA 3 YJIIKaM CLIbI 1HEPIIbIl 1
NaBEpXHsSBara HaTArY.

ACHOYHBIMI Md3TaMi mMpaibl ObUIl BBIBAJ pPayHAHHSY SBaJIOLbIl 3 YIIKaM
y3[I3€STHHS CUTbI 1HEpIbll 1 ¥ mpbioniki HHI CTokca, /Ui LEHbKaW TUIEHKI 1 IS
HSIIEHbKAara mapy, a Takcama Jlacjie/iaBaHHe aTpbIMaHbIX payHAHHSY.

JIJist nacsirTHEeHHST MAT BBIKAPBICTOYBATIC:

MaJdIl B'A3Kal HECIliCKaJdbHAal pAYbIBa 3 HEAOXOJIHBIMI KpalOBBIMI yMoBaMi ¥
IBUTIHAPBIYHAN CICTAME Kaap IbIHATaY; MPBIOIIKIHHI THIITY MSYKOBara CJios; IpOCThI
metayn Kaminer-IllkamoBa BeIBamy payHaHHSY SBAIOIbI; MATAMATHIYHBISI METaIbl
paldHHAY payHaHHAY Y YaCTKOBBIX BBITBOPYACIISX.

VY ApIIOMHAN mpalibl aTphIMaHbl HACTYTHBIS BBIHIKI:

POYHAHHI SBATIOIBII ¥ MO CLIBI IHEPIIBI1 JJI IICHbKAra CJIOS;, POYHAHHI BATIONbI1
¥V npeioniksHHl CTOKCa 1 1X pamdHHE ¥ CTalbITHAPHBIM BBIMAJAKY; palIdHHE
POYVHAHHS SBATTIOIIBI1 ¥ HACTAIIBITHAPHBIM BBITIAAKY O€3 YIIIKY TOBEpXHSBAara HaTAry;
palmmHHE POYHAHHS HBATIONGI 3 TOBEPXHSIBBIM HATATaM TPl CTa0lIbHACII ¥
JTIHEHWHBIM TPBIONKIHHL, (OpMyna MKy KOJBKACIl CTallbITHAPHBIX XBIJIb;
paspamIanbHas CicToMa POYHAHHSY 3 yJIKaM CLIbl 1HEPIBI I TOycTara cios i

HEeHbKal TUIEHKI.



ANNOTATION

The thesis contains: 38 pages, 2 figures, 16 sources used.
KEYWORDS: AXISYMMETRIC FLOW, VISCOUS FLUID,

CYLINDRICAL SURFACE, CENTRIFUGAL FORCES, CAPILLARY FLOW,
FREE SURFACE, BOUNDARY CONDITIONS, NAVIER-STOKES
EQUATIONS, SURFACE EQUATION, STOKES APPROXIMATION,
EVOLUTION EQUATIONS.

This diploma thesis is dedicated to the study of the motion of a layer of viscous
liquid on the inner surface of a rotating cylinder, taking into account inertia forces
and surface tension.

The main objectives of the work were to derive evolution equations
considering the influence of inertia forces and in the Stokes approximation for a thin
film and a non-thin layer, as well as to investigate the obtained equations.

To achieve these goals, the following were used:
models of viscous incompressible fluid with necessary boundary conditions in a
cylindrical coordinate system; boundary layer approximations; the direct Kapitza-
Shkadov method for deriving evolution equations; mathematical methods for
solving partial differential equations.

The following results were obtained in the thesis:
equations of evolution in the field of inertia forces for a thin layer; equations of
evolution in the Stokes approximation and their solution in the stationary case;
solution of the equation of evolution in the non-stationary case without considering
surface tension; solution of the equation of evolution with surface tension for
stability in the linear approximation; formula for calculating the number of
stationary disturbances; solvable system of equations with the inclusion of inertia

forces for a thick layer and a thin film.



