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PE®EPAT

Jlunnomnas paboma cooepocum: 43 crpanuupl, 15 nurepaTypHbIX HCTOUHHUKOB, 6
WUTFOCTPALUN.
Knwouesvie crosa: OCECUMMETPUYHOE JIBIDKEHUE, BPAIAIOIINICS
HMUJIIMHAP, YPABHEHUE ITOBEPXHOCTH, ITPUBJIM)KEHUE TIOTPAHUYHOT O
CJIOd,  TTPUBJIIMXXEHUE  CTOKCA, METO/J|  KAIIMIBI-IIIKAZTIOBA,
YPABHEHU S 5BOJIIOLNN.

enbto naHHOW pabOTHI ABISIETCA U3YYEHHE OCECHMMMETPUUYHOIO BO3MYIIIEHHOTO
TEYEHUsI BI3KOM >XKUJIKOCTH Ha LWIMHIPUYECKONW TOBEPXHOCTH B IICHTPOOEKHOM U
KamuwuispHOM Tiosie  cwi.  JlummomHas pabGoTe HCClIeIOBaHbl  HECTAI[MOHAPHBIC
OCECUMMETPUYHBIC TEYEHHUE CJIOCB M IUICHOK BS3KOM JKUJIKOCTM HAa BHEIIHEH
BpalllaloIel UINHIPUYECKON MOBEPXHOCT U C YYETOM CHJI MHEPIIUU U TOBEPXHOCTHBIX
cui. llenssMu TUTUIOMHOM pabOTHI SBISIOTCS UCCIIEIOBAHKE BO3MOKHOCTH TTPUMEHEHUS
npsimoro Metona Kanunpi-IlIkagoBa K TEYeHUAM B UWJIHMHAPUYECKOW CHCTEME
KOOpPJIMHAT, BBIBOJI YPAaBHEHHM SBOJIIOIMK C YYETOM CHJI MHEPLIHMH U B IPHUOIMKCHUH
Ctokca Kak JJisl TJICHKH, TaK W JJIi HE TOHKOI'O CJIOSl, MCCIIEIOBAHUE TMOJYUYEHHBIX
ypaBHEHUM, CpaBHEHHE PE3yJbTATOB pacueTra ¢ JKCHepuUMeHTaMu. [ AoCTHXKEHUs
[eJaed MCHOJb30BAJIMCH: MOJJEIU TEUYEHHUM BAI3KOM HEC)KUMAaeMOM JKUAKOCTH C
HEOOXOJUMBIMU KPAaeBbIMH W HAYaJIbHBIMH YCIOBUSIMH B ITWIMHAPHYECKON CHCTEME
KoopAauHaT, oOCHOBbl  Metoaa  Kanwumpei-llkamoBa,  pe3yabTaThl  M3BECTHBIX
AKCIIEPUMEHTAJIbHBIX HCCJICIOBaHUI JUTSE 170.4 CpaBHEHUS MOJTy4YECHHBIMH,
MaTeMaTHYeCKUE METOJIbI PEIICHU OOBIKHOBEHHBIX NH((EpECHINAIBHBIX YPaBHEHUH U
YaCTHBIX TPOU3BOIHBIX.

B naumnomHOl paboTe TOJNy4YeHBl CIEAYIONIME PE3yibTaThl: IMPOBEICHA
IIOCTaHOBKA 3aJa4M JJI1 OCECUMMETPUYHOTO ClIy4asi, IOJy4YEHbl YPAaBHEHUS 3BOIIOLUU C
YYETOM CHJI MHEPLMHU B IOJIE CUJI MHEPLUMH I TOHKOTO CJIOS, MOJYy4YE€Hbl YPaBHEHHS
3BOJIIOLMHA B MOJIE CHJI HHEPLUU ISl TOHKOTO CJIOS, BBIBEJACHBI YPABHEHUS DBOJIOLMHU B
npubnmxennn CTOKca, MOJTYYEHO PpEelIeHHWE YpPaBHEHHS JBOJIONUHN B CTAI[MOHAPHOM
Clly4yae, UCCIEOBAHO PEILICHHE YPAaBHEHHS 3BOJIIOIMU B HECTAllMOHAPHOM ciiydae Oe3
MMOBEPXHOCTHOTO HATSXKEHUSI, UCCIIEIOBAHO Cly4yail TMHEHHOTro NpUOINKEHUS, PEIICHUE
YPABHEHUS 3BOJIIOLIMU C TOBEPXHOCTHBIM HATSX)KEHUEM MPU YCTOMYMBOCTH B JIMHEHMHOM
NpUONKEHUH, MOoJMy4eHO (opMyrna pacuera 4Yucia CTalMOHAPHBIX BO3MYIICHUH,
WCCIIEIOBAHO YPABHEHHUE HBONOIMU MeTOoAOM Dypbe, NPOBEICHUE CPABHEHUU C
AKCIIEPUMEHTAMU JAET YAOBIETBOPUTEIBHOE COOTBETCTBUE.
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The diploma contains: 43 pages, 15 literary sources, 6 illustrations (drawings).
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The purpose of this work is to study the axisymmetric perturbed flow of a viscous liquid
on a cylindrical surface in a centrifugal and capillary force field. The nonstationary
axisymmetric flow of layers and films of a viscous liquid on an external rotating
cylindrical surface is investigated considering inertia forces and surface forces.
The objectives of the theses are to study the possibility of applying the direct Kapitsa-
Shadow method to flows in a cylindrical coordinate system, to derive the equations of
evolution considering inertia forces and in the Stokes approximation for both film and
non-thin layer, to study the equations obtained, to compare the calculation results with
experiments. To achieve the goals, we used: models of viscous incompressible fluid
flows with the necessary boundary and initial conditions in a cylindrical coordinate
system, the basics of the Kapitsa-Shadow method, the results of well-known
experimental studies to compare them with the obtained ones, mathematical methods for
solving ordinary differential equations and partial derivatives.
The following results were obtained in the thesis:

« the formulation of the problem for the axisymmetric case was carried out,

* evolution equations are obtained considering inertia forces in the field of inertia
forces for a thin layer,

 the equations of evolution in the field of inertia forces for a thin layer are
obtained,

* the equations of evolution in the Stokes approximation are derived,

« the solution of the evolution equation in the stationary case is obtained,

« the solution of the evolution equation in the nonstationary case without surface
tension is investigated,

» the case of linear approximation is investigated,

* the solution of the evolution equation with surface tension with stability in the
linear approximation,

* the formula for calculating the number of stationary disturbances is obtained,

* the evolution equation is investigated by the Fourier method,

» making comparisons with experiments gives a satisfactory match.



