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Pedepar:

1. 3acTOCOBaHO METOIY YMCEIBHOTO MOMEJIOBAHHS IJ151 AOCIIPKEHHS TUHAMIKY BHYTPIIIHIX XBUJIb BEJIMKUX
aMIUIITYH, ONUC SIKMX BUXOAUTD 32 PAMKU aCUMIITOTUYHUX MOJeJIeN. BIOCKOHAIeHa YMCeJIbHA riIpogHamMiyHa
Mogesb cTpaTu(iKOBaHUX TeYill Oysia 3aCTOCOBaHa [JIs1 JOCJIiIKEHHS TpaHCc(popmMallii XBUJIb BEJIMKUAX aMILIITYT, ¥
BOJIOMIMAX i3 JOBiJIbHOIO CTpaTu@ikalielo Ta piskuMu 3MiHamMu pesbedy gHa. YnceslbHe MOIEII0BAaHHS 1AJI0
MOJKJIMBICTb 3HAaUTU MeXXi 3aCTOCOBHOCTI aCUMIITOTUYHUX MOJIeJIeil, OI[iHUTY BTPATU eHeprii mpu TpaHchopmariii
HaJl HEOJHOPIZHOCTSIMU [HA, JUCHUIIALLIO IIPYU PO3INOBCIOIKEH], B3A€MOJLiI0 OLHi€l XBUIIi 3 iHIIOO Ta [IpY PyVHYBaHHI
Ha mwesb@i. JOCIiIKeHO BIUIMB TAKMX T€OMETPUYHUX IIapaMeTpiB, SIK aMILIITy[a XBU, cTparudikalis piiuHy, KyT
Haxwiy menbdy, JOBKUHA Ta GopMa MiABOgHOI epemKkoay, Ha TpancdOopMalLlilo XBUJIb, BTPATU eHeprii Ha mebdi i
HaJ, 0COOIMBOCTIMU pesibedy NHA. 3allpONIOHOBAHO HOBUY NIapaMeTp 6J10KyBaHHS B, sikuil npecrassie co6010
BiJHOLIEHHS BUCOTY HIKHBOTO APy HaJ, IEPEIIKO0I0 a0 melb(poM 0 aMIUIITy I BHYTPIilIHbOI yCaMiTHEHO]
XBUJIi, 1O 10 HBOTO HabMKaeTbes. [Tapamerp B migxoauts ass onucy TpaHcdopmallii BHyTPIlIHIX ycaMiTHEHUX

XBWJIb SIK [1€pUIOi TaK i APyroi 6apokJiHHOI MOAM HAM NIepelKoiaMU Ta Pi3KUMU 3MiHaMU JHA. 3a LOIIOMOTOI0 1IbOrO



napamerpy 0ysn KnacugikoBaHi pi3HOMaHITHI TUIIM B3a€MOIii XBUJIb [IEPLIOi Ta IPYroi MOIH, K [JIs1 ABOLIAPOBOI,
TaK i 1y1s TpuiapoBoi ctparudikauii. [1y1s1 pisHUX TUMIB XBUJIb, cTpaTudikaliiii Ta popmu nepeukon 6yau OTPpUMaHi
aBTOMO/EJIbHI 3aJIeXKHOCTI BTpAT €Heprii npu TpaHcdopMallii BHYTPIIIHIX XBUAJIb HaZ, LUMU [IEePEIIKOaMH Ta
0co6MBOCTSIMU JHA. [1py JoCIiIKeHHI BIUIMBY KyTa HAXUJIy Ha TpaHCPOPMaLilo XBUIb OyB ONIMCAHUI HOBUM
cueHapiil HeagjabaTyHOi TpaHCc(OpMallii BHYTPIlIHIX XBUJIb HAa [TOXUJIOMY AHI. BiIKpuTo HOBuUII MeXaHi3M
re’epalii 6pizepiB BHYTpIlIHIX XBUJIb Y Jlialla30Hi IPOMIXKHUX LOBKVH XBUJIb IIPU TPpaHCPOpMalixX Ipyroi
6apOoKJIiHHOI MOM i3 pi3KMMU 3MiHaMu pesibedy aHa. [Io6ymoBaHO HOBY Ki1acu@iKallilo peXXuMiB B3aeMo[Iii
BHYTPIIIHIX XBUJIb i3 ifjeasii3oBaHUM TpaneuiiganbHuM meabdom. byny npoBeeHi JOCIiIPKEeHHS], 0 BCTAHOBUIIN
BiATIOBiTHICTh 3aMIPONIOHOBAHOI Knacudikanii pesysbpraram 1a60paTOPHUX Ta HATYPHUX €KCIlepUMeHTIB. [IpoBeneHo
OIiHKY BTPAT eHeprii XBuJib Ha 1esabdi Ta OTPUMaHO 3aJIeKHICTh BTPAT €HePTii XBUJIb IpU TpaHchopMaliii Bif
XapaKTePUCTHUK XBUJIb, cTpaTu@ikauii Ta penbedy. [1o6yn0BaHO 30HA/IBHI KAPTU PEXKUAMIB IJ1s1

[1iBg€HHOKUTACbKOrO MOPSI i3 MiCLISIMU iIHTEHCMBHOTO TIEpeMilllyBaHHS Ha mesbdi

2. Numerical simulation methods are used to study the dynamics of internal waves of large amplitudes, that are
under description of the asymptotic models. An improved numerical hydrodynamic model of stratified flows was
used to study the transformation of waves of large amplitudes in reservoirs with arbitrary stratification and abrupt
changes in the bottom topography. Numerical simulation allowed us to find the limits of applicability of asymptotic
models, to estimate energy losses during transformation over bottom inhomogeneities, wave interaction with each
other, and wave breaking on the shelf. The influence of geometric parameters such as wave amplitude, fluid
stratification (depth of the upper layer hl and depth of the lower layer h2+ above the shelf or underwater obstacle),
the angle of shelf inclination and the length and shape of the underwater obstacle on the transformation of the
waves and energy loss on the shelf and above the bottom relief features are investigated. A new parameter B
(blocking parameter) is proposed. Blocking parameter is the ratio of the height of the lower layer above an obstacle
or shelf to the amplitude of an internal solitary wave that approaches it. Parameter B was used for describing the
transformation of the internal solitary waves of both the first and second baroclinic modes over obstacles and
abrupt changes in the bottom topography. With the help of this parameter, various types of interaction between
the waves of the first and second modes were classified, both for the two-layer and for the three-layer
stratification. For various types of waves, stratifications and obstacle shapes, self-similar dependences of the
energy loss during the transformation of internal waves over these obstacles and bottom features were obtained.
In the study of the influence of the tilt angle on the transformation of the waves, a new scenario of the non-
adiabatic transformation of internal waves on an inclined bottom was described. A new mechanism of generation
of breathers for internal waves in the range of intermediate wavelengths during the transformations of the second
baroclinic mode with sharp changes in the bottom relief has been discovered. Unlike the waves of small and
moderate amplitudes collision of ISWs of large amplitude was accompanied by shear instability and the formation
of Kelvin-Helmholtz (KH) vortices in the interface layer. However, subsequently waves again become stable. The
loss of energy due to the KH instability does not exceed 5%-6% from energy of incident wave. An interaction of
large amplitude ISW with even small amplitude ISW can trigger instability of larger wave and development of KH
billows in larger wave. When smaller wave amplitude increases the wave interaction was accompanied by KH
instability of both waves. A new classification of modes of interaction of internal waves with an idealized
trapezoidal shelf has been constructed. It was established the correspondence of the proposed classification with
the results of laboratory and field experiments. According to the simulation results, the energy losses of the waves
on the shelf were estimated and the dependence of the energy losses of the waves during transformation on the
characteristics of the waves, stratification and relief was obtained. Zonal maps of regimes for the South China Sea
with locations of intensive mixing on the shelf were constructed. Numerical study of degeneration of internal
seiche in the deep elongated lake with spoon-like topography showed flow focusing by topography and the
supercritical internal jet formation. That internal critical jet causes vortex pairs in the thermocline with like-wave
wake that can be visible at the surface. Modeling of interaction of internal seiche with a North end of Loch Ness
confirms possibility of the supercritical internal jet generation and subsequent internal and surface disturbances.
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