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AHHOTALIUS

Huniomuas pabora, 53 ctp., 17 puc., 1 Ta6., 24 ucrounuka.

KmroueBsle cnoBa: BA3KAA CTPYSA, OCECCHUMETPUYHOE
TEUEHUE, 'MAPOAMHAMUNYECKAA HEYCTOWYMBOCTH,
[NOBEPXHOCTHOE HATSKEHUE, YPABHEHMA 5BOJIFOLIN.

JlanHast auruioMHas paboTa MOCBAIIEHA HCCIEJAOBAHUIO JBMXKCHHS U

YCTOMYUBOCTH BS3KOW CTPYH IKUIAKOCTH, TEKYLIEW BIOJIb BHYTPEHHEIO
LUJIMHIPUYECKOTO TeJIa C YYETOM ITIOBEPXHOCTHOTO HATSKEHUS, CUIIBI TSIKECTH,
HAIIPaBICHHON BJIOJIb OCH LIWIMHAPA.

OCHOBHBIMH TICJIIMH Pa0OOTHI SBIISIOTCS OMPEJCICHHE YCTAaHOBUBIIIETOCS
JBUKEHUSI CTPYH TOCTOSTHHOW TOJIIIMHBI, aHATU3 (POPMbI HEBA3KOH CTPYH IOA
JCHCTBUEM TpaBUTAllMM, BBIBOJ M aHAJIU3 YPaBHCHUU JBOJIONHMM IS
HECTAI[AOHAPHOTO  Pa3BUTHUS  IMOBEPXHOCTH  OCECHMMETPUYHON  CTPYH,
UCCIICIOBAaHNE YCTOWYMBOCTH OCECUMMETPUYHOW CTPYH C BHYTPEHHUM TEIIOM
JIns  JOCTHOKEHHUsS IIeJIel HMCIIOJL30BajJuCh MOJCIH BSI3KOH HEC)KHMMAaeMoi
KHUJTKOCTH C HCOOXOJUMBIMHU KPaCBBIMU YCIOBUSAMU B IIMJIMHAPUUIECKON CHCTEME
KoopauHaT; mnpuOmwkeHns CTokca JUISI  TOHKOTO — CIIOSL  JKHUIKOCTH,
MaTEeMaTUYCCKUE METOJIBI PEIICHUH YPaBHCHHH B YaCTHBIX IIPOU3BOJIHBIX; ITAKET
Wolfram Mathematica 13.

B aunnomuoil paboTe mosydeHbl cieayrouue pesyibTarbl. [IpoBenena
oOmrasi MOCTaHOBKA 3ajayd. PerieHa craloHapHas 3ajjadya JBMXKCHUS CIIOA
NOCTOSIHHOM TOJIIMHBI Ha BHYTPEHHEM LWJIMHIPUYECKOM TEJI€ B MOJeE
rpaBuTanuu. MccienoBana HecTaumoHapHas 3a7ava IBU>KEHUSI TOHKOTO CII0SI 1O
BHEITHEH TOBEPXHOCTH B TpubOmmxeHuun CTOKca, MOITYYEHO W HCCIETOBAHO
ypaBHeHuEe »HBoionuu. MccienoBaHa TUIpOJAMHAMUYECKAS YCTOMYUBOCTD
TE€UYEHUS.



AHATALBIS

JpimnomHas npauna, 53 craponak, 17 umoctpansiid, 1 Tadmina, 24 KpbIHILL.

KnrouaBeie cioBel: BSA3KAS CTPYMEHb, ACECHUMETPBIYHAZA
IAYDSHHE, TMAPAJABIHAMMWYHASA HECTABWJIBHACIIb, ITABAPXO
VHAE HAISTYDHHE, YPAYHEHHI DBAJIIOLIBIL.

I'Tas  npimiomMHast mpama  TNpbICBEYaHa  JacielaBaHHIO —pyxy 1

ycToimiBacll Bs3Kail CTpyMEHl BajaKacll, skasg LA4Yd Y37A0YK yHyTpaHara
LBUTIHAPbIYHAra 1ejia 3 yJiKaM MaBsipXoyHara HalsDKIHHS 1 CUIbI TpaBiTallbli,
HakKipaBaHail y3/10y>K BOCI LIbUTIHJIpA.

ACHOYHBIMI M3TaMi Mpalbl 3’ AYISI011A BI3HAYIHHE YCTalsiBaHAra pyxy
CTpyMEHI MacTasHHAl TayuIublHI, aHaii3 (OpMbl HEBS3Ka CTpyMeH1 maj
y3[3€sIHHEM TIpaBiTallbll, BBIBaJ 1 aHali3 ypayHEHHSY OHBaJIOUbI IS
HecTablJIbHara pasBilllid MAaBEpXH1 aceCiIMMETpbIYHAN CTpyMEHi, acieaaBaHHe
ycTolmiBacll aceciMMETpbIYHAMl CTpyMEHI 3 YHyTpaHbIM wenam. Jlis
JAcSITHEHHS MMacTayJIeHbIX MAT BHIKAPBICTOYBAIICA MRl B3Kall Hecllickaemaii
BaJKkacll 3 HEaOXOJHBIMI KpasBbIMI YMOBaMi ¥ IBUIIHAPBIYHAN cicTIME
KaapabiHaT, HaOabkaHHEe CTOKCa Il TOHKara cjos BaJKaclll, MaTIMaThIYHBIS
METaJbl PALI’HHS YpayHEHHSAY y NpbIBATHBIX BBITBOPHBIX, nakeT Wolfram
Mathematica 13.

VY aplluIOMHal mpanbl aTpbIMaHbl HACTyNHBIA BbIHIKI. [IpaBensena
aryibHas IacTaHOYKa 3ajaubl. BelpamiaHa crampisHapHas 3ajada pyxy cClos
nacTassHHal TayurdelHI Ha YHYTPAaHBIM HBUTIHAPBIYHBIM II€JI€ ¥ IOJIi TpaBiTallbi.
JlacnenaBana HecTaOlbHAs 3a7a4a PyxXy TOHKara cjosl Ia 3HEIIHSAH MaBepxHi ¥
HaOmbk HHI CTOKCA, aTphIMaHa 1 JacieaBaHa YpayHEeHHE YBAIIOIBII.



ANNOTATION

The thesis contains: 53 pages, 17 pictures (figure), 1 table, 24 sources
used.

KEYWORDS:  VISCOUS JET, AXISYMMETRIC FLOW,
HYDRODYNAMIC INSTABILITY, SURFACE TENSION, EVOLUTION
EQUATIONS.

This thesis i1s devoted to the study of motion and stability of a viscous liquid
jet flowing along the inner cylindrical body considering surface tension, gravity
force directed along the cylinder axis.

The main objectives of the work are to determine the steady-state motion
of a jet of constant thickness, to analyze the shape of a non-viscous jet under the
action of gravity, to derive and analyze the evolution equations for the unsteady
surface development of an axisymmetric jet, and to study the stability of an
axisymmetric jet with an internal body To achieve the objectives, we used models
of viscous incompressible fluid with necessary boundary conditions in the
cylindrical coordinate system; Stokes approximations for a thin layer of fluid,
mathematical methods of solutions of partial derivative equations; Wolfram
Mathematica 13.

The following results are obtained in the thesis work. A general
formulation of the problem has been carried out. The stationary problem of
motion of a layer of constant thickness on the inner cylindrical body in the
gravitational field is solved. The non-stationary problem of motion of a thin layer
on an external surface in the Stokes approximation is investigated; the evolution
equation is obtained and investigated. The hydrodynamic stability of the flow is
investigated.



