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AHHOTALIUS

Junnomuass pabota coxepxut: 61 crpanuny, 14 wuitoctpanuii, 4
pUIoKeHus!, 29 UCMOIb30BaHHBIX HCTOUYHUKOB.

KmroueBsie cnoBa: BIA3KASA XHWUIKOCTb, YPABHEHHMA HABBE-
CTOKCA, METOJl KAIMNIBI-INKAJOBA, BPAIIAIOHINNICS JUCK,
HEHTPOBEXHBIE CUIJIBbI, YPABHEHUA OBOJIIOLNN,
I'MIPABJIMYECKUU ITPHIKOK.

JlutimiomHast paboTa MOCBAIIEHA UCCIEIOBAHUIO IBUKEHUS CIIOS )KUJIKOCTH C
HEU3BECTHOM TPaHUIIEH Ha BpallalOIIEMCS TOPU3OHTAIBbHOM JIMCKE B TOJIE CHII
WHEPIMH, TOBEPXHOCTHOTO HATSHKEHUS U BA3KOCTU C BO3MOXKHOCTHIO 00pa3oBaHUs
TUJPABINYECKOTO NPBIKKA.

[enb pabOTHI — MOCTPOSHUE TUIPOIUHAMUYCCKON MOJIEIN U UCCIIEI0BaHUE
TEUEHHUS] TOHKOT'O CJIOSl BSI3KOM KUJIKOCTH Ha BpAlIalOIIEeMCs TOPU30HTAIBLHOM
OCHOBaHMM C HEU3BECTHOW TpaHWIled o0OJacTh TEUYCHHS, HCCIICIOBAHHE
BO3MOKHOCTH 00pa30BaHMs U MPUPOJIa TUAPABINYECKOTO TMPHIKKA.

B nunnomHol paboTe moJy4eHbl CIeyIoue pe3yIbTaThl:

IpOBEAEHA IMOCTAHOBKA 3aJa4ydM O TEUYEHHM CJOSI BA3KOW KUAKOCTH Ha
BpAIlalOIIEeMCsl JUCKE B TOJIE CHJI TIOBEPXHOCTHOT'O HATSHKEHHs; 0000IIEH MeTo
Kanuupr-lllkagoBa s TeyeHUsT B LIJIMHAPUYECKOM CHUCTEME KOOpPAMHAT;
BBIBEJICHBI YPABHEHUSI HBOJIIOIIUU TOHKOHW TUIEHKH KUJAKOCTH OOJBIION BA3KOCTU B
CIIy4ae OCECUMMETPUYHOT0 TEYEHUS; MPOBEACHO UCCIIEI0BAHUE STUX YPABHEHUN B
CTAI[MOHAPHOM CIIy4ae C OIpPEICICHHEM TIOJisi CKOPOCTe M BHUIOB CBOOOIHOM
NOBEPXHOCTH; MCCJIEAOBaHbl HEKOTOPHIE YACTHBIE ClIydaul TEUYECHHS, IOJIYUYEHBI
npuOMMKEHHBIE aHATUTUYECKUE pEIICHHs; pa3paboTaH YHMCIEHHBIH METOJ
pelIeHns CTalMOHAPHBIX YPABHEHUHN C YUYETOM CHII HOBEPXHOCTHOI'O HATSKEHUS;
MpPOBEAEH Pacy€T MeCTa M BBICOTHI THMAPABIMYECKOTO CKAayKa Ha BpallaolEeMCs
JUCKe, TocTpoeHa QopMa CBOOOJHOW IMOBEPXHOCTH C €ro y4&€ToM; yKas3aHa
MpaKkTU4eCKas MPUMEHUMOCTb PE3YJIbTaTOB UCCIIEI0BAHUM.

JunnomHass paboTa HOCUT TEOpPETHYECKHM xapakrep. PesynbTarthl,
MOJIYYCHHBIC aHATUTHYECKUM IMyTEM — J0Ka3aHbl. J{urmomHas paboTa BHITIOJHEHA
ABTOPOM CAMOCTOSITEIIBHO.



AHATALBIS

JlpiruioMHas mpana 3msiirgae: 61 craponaka, 14 imoctpartisiif, 4 nagatka, 29
BBIKAPBICTAHBIX KPBIHIII.

Kimouasste ciosel: [JIEMKAST BAJIKACIb, PAVHAHHI HAVE-
CTOKCA, META]] KAIIIBI-IIIKATABA, KPYTHEI JIBICK,
AJIIIPHTPOBLIA CUIBL, PAYHAHHI DBAJIIOLIBIL, T'IJIPA VIITUHBI CKOK.

JIpiTuioOMHAas Tipania MpbICBEYaHa Jaclie/laBaHHI0 PyXy IIacTa BaJKacii 3
HEBSAJIOMAl MSDKOW Ha KPYTHBIM Tapbl3aHTAJIBHBIM JIBICKY ¥ TOJIE CIJ 1HIPIIBII,
NaBEepXHeBara HAISITHCHHS 1 TJICMKACIli 3 MardbIMacIio YTBapIHHS TiapayiidHara
CKOKY.

Mbra npariel — nmadyaoBa ripajblHaMIdYHANH MaadJIl 1 JacieaBaHHe IUIbIHI
TOHKara Ijiacra Iyieikail Bsa3Kkail BaJKacili Ha KpyTHal rapbl3aHTajJbHal MajcTaBe 3
HEBSJIOMal MsDKOM BOOJAcIll IUIBIHI, JacieaBaHHE MardbIMaciil YTBApIHHA 1
IpBIPOJIA T1IpayliyHara CKOKy.

VY npITUIOMHAM Tpalibl aTphIMaHbl HACTYITHBIS BBIHIKI:

nmpaBe3eHa MacTaHOYKa 3aJlaHHs Ipa IUIBIHB IJIacTa TJIeWKkad Bajkacill Ha
KPYTHBIM JIBICKY ¥ TOJie CiJ MaBepXHeBara HAIIATHEHHS; a0aryJbHEHbI METajl
Kaminpr-lllkagaBa my1s ToIbIHI ¥ OBUTIHAPBIYHAN CICTAME KaapJbIHAT; BBIBEII3EHBI
payHaHHI SBATIONBIl TOHKAM TUIEHKI BaJKacIll BsUIIKald TJIeHKaci ¥ BBIMAAKY
BOCECIMETpbIYHAW IUIBIHI; TMpaBeJ3eHa JacielaBaHHE TATBIX paYHAHHAY ¥
CTaIlbITHAPHBIM BBIMIAJIKy 3 BBI3HAUIHHEM IIOJII XYTKACIAY 1 BBITVISAAY BOJIBHAMN
NaBEepXHi; JaclielaBaHbl HEKATOPBIS TMPBIBATHBIS BBINAIKI ITUTBIHI, aTPHIMAHBI
HAOJKaHbIS aHATITBIYHBISL Pa3BsA3Ki; paclpaliaBaHbl JIIKaBbl METaJ Pa3Bs3Ky
CTaIlbITHAPHBIX payHAHHAY 3 yJiKaM CUT IaBepXHeBara HAIITHEHHS, IPaBeI3CHBI
pasmik Mecia 1 BBIIIBIHI TiJipayiiyHara CKOKYy Ha KPYTHBIM JIBICKY, Ma0yJaaBaHa
¢bopMa BoNbHAN TaBEpXHI 3 SATO YiikaM; Maka3aHa MPAKThIYHAS JACTacOYHACIb
BBIHIKAY Jaciie/IaBaHHSY .

JlpiioMHast Tpama HOCIb TIAPAITHIYHBI XapakTap. BBIHIKI, aTpbIMaHBISA
aHATITBPIYHBIM IIIIIXaM — JaKa3aHbl. J[pIZIOMHas Mpama BBhIKAaHAHA ayTapam

caMacTouHa.



ANNOTATION

The thesis contains: 61 pages, 14 illustrations, 4 appendices, and 29 sources
used.

KEYWORDS: VISCOUS FLUID, NAVIER-STOKES EQUATIONS,
KAPITSA-SHKADOV METHOD, ROTATING DISC, CENTRIFUGAL
FORCES, EVOLUTION EQUATIONS, HYDRAULIC JUMP.

The diploma work is devoted to the study of motion of a liquid layer with an
unknown boundary on a rotating horizontal disc in the field of forces of inertia,
surface tension and viscosity with the possibility of formation of a hydraulic jump.

The aim of the work is to build a hydrodynamic model and study the flow of
a thin layer of viscous fluid on a rotating horizontal base with an unknown
boundary of the flow area, the study of the possibility of formation and the nature
of the hydraulic jump.

The following results were obtained in the graduate work:

the problem of viscous liquid layer flow on a rotating disc in the field of
surface tension forces is formulated; the Kapitsa-Shkadov method for flow in a
cylindrical coordinate system is generalized; the equations of evolution of a thin
film of a high viscosity liquid in the case of axisymmetric flow are derived; a study
of these equations in the stationary case with the determination of the velocity field
and free surface species was carried out; some special cases of flow are
investigated, approximate analytical solutions are obtained; a numerical method for
solving the stationary equations taking into account surface tension forces has been
developed; calculation of the place and height of the hydraulic jump on the rotating
disc is carried out, the form of the free surface with its account is constructed;
practical applicability of the research results is indicated.

Graduate work is of theoretical nature. The results obtained analytically are
proved. The graduate work was carried out by the author independently.



