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XOTs1 TeOpHsl MEJIKOM BOZBI SBJISIETCS KJIIACCUYECKUM IPEIMETOM HCCIENOBAaHUMN
C OrPOMHBIM KOJIMYECTBOM IIOCBALICHHBIX €M paboT, OHa MO-NPENKHEMY OCTAEeTCs
OYECHb AKTHUBHOM OOJACTBIO MCCIEAOBAHHHA CO MHOXXECTBOM BaXKHBIX MpHUIIOKeHUil. B
ciyyae mnpeHeOpexkeHus 3pdeKTaMu JUCCUNIALMM U HEPOBHOCTBIO JHA, MPUCYTCTBHE
HEJIMHEWHOCTH M JIUCIEPCUM MPHUBOAMT K JIOBOJBHO CJIOXKHBIM BOJHOBBIM (hopMawm,
KOTOpBIE B pEIIAloIIell CTENeHM 3aBUCAT OT HavYajJbHOTro mpodwmis ummynasca. Ecmu
3G GEeKTH HEIMHEHHOCTH U AUCIEPCUU YUUTHIBAIOTCS B CAMOM HHU3KOM NMPHOIMKEHUU
U MMEETCs TOJbKO OJHOHANPABICHHOE pACIPOCTPAHEHUE BOJIHBI, TO €€ JUHAMHKa
orpenensercss 3HaMeHUThIM ypaBHeHueM Kopresera-ne ®puza (Kad). CpaBhenue
C DKCIIEPUMEHTaMH IOKa3bIBaeT, uTo mnpuodmkenne Knd HemnocTaroyHo XOpouo H
HY’KHO BBIMTH 3a ero npezeinsl. [loaTromy 3HaunTeNbHbIE YCUIINS OBbLIM HAIpaBlE€Hbl HA
BBIBE/ICHUE COOTBETCTBYIOIIETO BOJTHOBOTO ypaBHEHHS, KOTOpOe ObLIO OBl CIIOCOOHO
Jdydmie omnucheiBath cucteMy. OnHa M3 caMbIX MOMYJSPHBIX Mojenel Obliia BIEpBbIE
npeasioxkena u noapooHo u3ydena Ceppa (Serre, 1953). [ns Takoi Monmenu, B KOTO-
poii sBomonusa onucsiBaeTcsl ypaBHeHueM Ceppa (Cy-I'apnuepa, I'puna-Haxnan), Onem
ObUIO CJIeNTaHO Ba)KHOE HCCIIEIOBAHME 3aKOHA COXPAHEHMs «KOJIMYECTBA BOJH» U €ro
conutorHoro ananora (El, 2006), c moMoI1s10 KOTOPOro MO>KHO HAMTH 3aKOHBI JBUKCHUS
KpaeB JUCIEPCUOHHON yaapHOo# BoiHbI ([IYB) B 3aauax, cBsI3aHHBIX C aBTOMOJIEJIBHOMN
IBOJTIOITMEN CTYIEHHU, TaKUX KakK HadalibHbIe pa3pbiBbl. B padore (Kamchatnov, 2018)
OBLIM MOKa3aHbl METObI, TO3BOJISIONIME BBIMTH 32 PAMKH TaKOI'0 HauyaJabHOIO MpOoduIs.
B Hacrosiiei crarbe Mbl IOKaXeM IPUMEHEHHUE METOJIOB 3TOI paboThl K HCCIIEAOBAHHIO
9BOJIIOLIMY HAYAJIBHBIX MMITYJIECOB B BUJE ITPOCTOM BOJIHBI B TEOpUM ypaBHeHui Ceppa
U J1aIUM aHAJIMTUYECKOE pelIeHHe JJis 3aKOHOB ABIMKeHUs kpaeB Y B, oOpa3yeMbix B
IIPOLIECCE IBOITOLUHI HAYaJIbHOTO UMITYJIbCA. AHAIMTUYECKUE PE3YIBTAThI IOATBEPAKAECHbI
YHUCJIEHHBIMH pacueTaMHu.
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Although the shallow-water theory is a classical subject of investigations with a
huge number of papers devoted to it, it still remains very active field of research with
many important applications. When one neglects dissipation effects and non-uniformity
of the basin’s bottom, the interplay of nonlinearity and dispersion effects leads to quite
complicated wave patterns which form depends crucially on the initial profile of the
pulse. If the nonlinearity and dispersion effects are taken into account in the lowest
approximation and one considers a one-directional propagation of the wave, then its
dynamics is governed by the famous Korteweg-de Vries (KdV) equation. Comparison
with experiments shows that the KdV approximation is not good enough and one needs
to go beyond it. Therefore considerable efforts were directed to the derivation of the
corresponding wave equation that was able to better describe the system. One of the most
popular models was first suggested and studied in much detail by Serre (Serre, 1953). For
such a model, in which evolution is described by the Serre (Su-Gardner, Green- Naghdi)
equation, El made an important study of the law of conservation of the “number of waves”
and its soliton analogue (El, 2006). Using El’s method one can find the laws of motion
of the edges of the dispersive shock waves (DSW) in problems related with self-similar
evolution of step-like initial discontinuities. In (Kamchatnov, 2018) these methods were
shown that allow one to go beyond such an initial profile. In this report, we will show the
application of the methods of this work to study of simple wave initial pulses evolution in
the theory of the Serre equations and give an analytical solution for the laws of motion of
edges of DSW formed in the process of evolution of the initial pulses. Analytical results
are confirmed by numerical calculations.

The reported study was funded by RFBR according to the research project Nel9-
01-00178 A.
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