MHUHUCTEPCTBO OBPA3OBAHUS PECIIYBJIUKHU BEJAPYCh
BEJIOPYCCKHHN T'OCYJIAPCTBEHHBII YHUBEPCUTET

MEXAHUKO-MATEMATHYECKUMN ®AKYJIBTET

Kadenpa Teopernyeckoii ¥ NPpUKJIATHON MEXaHUKHU

KYHUEBNY
HMapuna BiagumupoBHa

AHHOTAIUS K TUIJIOMHOM paboTe:
HCCJIEJOBAHUE YCTOMUYMBOCTH TEYEHMUS JIBYX HEBSI3KNX
JKNJIKOCTEM C MTOBEPXHOCTBIO PA3JEJIA B OTPAHUUYEHHOM
OBJIACTHU IBUXKXEHUSA

HayuHblll pyKOBOAUTENB:
KaHauaaT Gus.-MaT. HaYK,
nonieHT Konon I1.H.

Munck, 2023 T.



PE®EPAT

Jlunnomnas paboma cooepocum: 34 ctpaHulbl, [ IUTEPATYPHBIX HICTOYHUKOB, 15
WUTIOCTPALU, 2 TPUIIOKEHUS.
Knwouesvie crosa: YPABHEHUS DWJIEPA, TEYEHUE JXUJAKOCTU C
[TOBEPXHOCTBIO PA3JIEJIA, HEYCTONYUBOCTD TEIJIOPA,
HEYCTOWYMBOCTH I'EJIbBMI'OJIBLIA.

B numniomHol paboTe uccieayercsl yCTOWYMBOCTh TEUCHUSI IBYX JKUIKOCTEHN C
HEMPOHUIIAEMOW MOBEPXHOCTHIO paszesa B HEBA3KOM MOCTAHOBKE B MOJIE CUJI
MOBEPXHOCTHOT'O HATSYKEHUSI M TSKECTH, KOraa 00€ KUIKOCTH HEOTpaHWYEHBI JIMOO
0J/IHA W3 HUX OTPaHUYEHA TBEPAON MOBEPXHOCTHIO.

[enbro TUTUIOMHOM pabOTHI SIBISETCSA UCCIICIOBAHUS YCTOMUUBOCTH TCUCHUS
KUJIKOCTEN C OBEPXHOCTHIO pa3jiesia HEBSI3KOM MOCTAHOBKE B 3aBUCUMOCTH OT
COOTHOUIEHHUS CKOPOCTEN U MIIOTHOCTEN JBYX CPEN.

JI1s1 JOCTH>KEHUS TTOCTABJICHHOMW LIEJIA UCTIOJIb30BaJIUCh:

Mopenb NIBHKEHHUS HEBSI3KOW JKHMIIKOCTH, YpaBHEHUE Oiiepa ¢ HEOOXOIUMBIMU
KpPaeBbIMH YCIIOBUSIMU;

Merton ManbIX BO3MYIIEHUH ITPU UCCIEAOBAHUH YCTOMYMBOCTH T€UEHNUS,

Mertonp! pemienus qudPepeHnanbHbIX YpaBHEHUN C TPAHUYHBIMU YCIIOBUSIMU;
Yucnennslie pacueTsl B akete wolfram mathematica.

B nunnomHol paboTe moy4eHbl CIeYIONUe Pe3yIbTaThl:

YTOYHEHA MOCTAHOBKA 33J]a4M YCTOMUYUBOCTH TEUEHUH C MOBEPXHOCTHIO pa3fea;
pealn30BaH METOJ MaJblX BO3MYLICHUM MCCICAOBAHUSA JIMHEWHOM 3aJa4u
YCTOMYUBOCTH;

MIOJIYY€HO U IIPOAHAIU3UPOBAHO TUCIIEPCUOHHOE COOTHOLIECHUE;

ONpPEAEIEHbl MAKCUMAJIbHO PACTYIIME BO3MYILECHHUS, U3YYEHO BIIMSHUE Pa3HOCTU
CKOpPOCTEM, pa3inuyus IUIOTHOCTEN Cpeld, BIUSHUE MOBEPXHOCTHOTO HATSKEHHS Ha
YCTOUYHMBOCTDH TCUCHHUI;

VCCIIEIOBAHO BIMSHUE OIPAHUYECHHOCTH ITOTOKA HA YCTOMYHUBOCTDH TEUCHUSI.

Pe3ynbTaThl IUTIIIOMHON pabOTHI MOTYT OBITH HCTIOJIB30BAHBI IIPH OIEHKE POCTa
BO3MYULICHHM AEUCTBUSA BETPOBOM HArPy3KHU HA MOBEPXHOCTH BO/IBI.



ABSTRACT

Diploma contains: 34 pages, 7 literary sources, 15 illustrations (drawings), 2
applications.

Keywords: EULER EQUATIONS , FLUID FLOW WITH INTERFACE, TAYLOR
INSTABILITY, HELMHOLTZ INSTABILITY.

The thesis investigates the stability of the flow of two liquids with an
impermeable interface in an inviscid formulation in the field of surface tension and
gravity forces, when both liquids are unlimited and one of them is limited by a solid
surface.

The purpose of the thesis is to study the stability of the flow of liquids with an
interface in an inviscid formulation, depending on the ratio of velocities and densities of
the two media.

To achieve this goal, we used:

A model of the motion of an inviscid fluid, the Euler equation with the necessary
boundary conditions.

The method of small perturbations in the study of flow stability.

Methods for solving differential equations with boundary conditions.

Numerical calculations in the Wolfram Mathematica package.

The following results were obtained in the thesis:

The formulation of the problem of stability of flows with the interface is clarified.

The method of small perturbations for studying the linear stability problem is
implemented.

The dispersion relation is obtained and analyzed.

The maximum growing perturbations are determined by the effect of velocity.

differences, differences in media densities , and the effect of surface tension on

The stability of currents is studied.

The influence of the flow limitation on the stability of the flow is investigated.

The results of the thesis can be used to assess the growth of disturbances of the
effect of wind load on the water surface.



