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Kak xopo1o u3BecTHO, MpUOIMKEHHOE pellieHue HeJTMHEHHOTO ypaBHeHUs1 Kieii-
Ha-T'opaona-®oka (YKI'®) moxeT ObITh TOCTPOEHO C TOMOIIIbIO TEOPUU MOAYISLUN YU-
3ema (Yuzewm, 1977). B nannoii pabore B pamkax MOAU(PUKAIINN TEOPUU YU3EMa, MPe-
craBineHHO# B (Anekceesa, Paccanun, 2018) u (Koctpomuna u np., 2017), nus YKI'®
¢ morenmanoM U(x) = (x—1/x)* HaliJleHO ero acMMOTOTHYeCKoe pemeHue v (x, t). bua-
rozfapsi TOMy, YTO OZJHOMEPHOE JBMKEHHE KJIACCUUECKOM YacTHULIbI EMHUYHON Macchl B
3TOM MOTEHIMaJIe U30XPOHHO, aMIUIUTYAA @ (X, {) aCUMOTOTHYECKOTO PEIIeHUs MOq4U-
HSETCS JIMHEHHOMY YPaBHEHUIO repeHoca 0a/ot + Voa/Ox = 0 co ckopocThio V, nexanieit
B uHTepBajie —1<V<I. XapakTepHoil 0COOEHHOCTHIO OCTPOEHHOIO PEIIECHUS SBISCTCS
OTCYTCTBHE Y HErO I'paJUCHTHOMN KaTacTpoQbl, IOATOMY OHO YIOOHO JiS UCCIIeI0BaHUS
CIEIYIOIMX WICHOB aCUMIITOTHMYECKOro pasyiokeHus pemenus YKI'® ¢ paccmarpu-
BaeMbIM TIoTeHItManoM (MacnoB, OmenbsinoB, 1981). [IpousBenenue Yuzem-aHanoros
rpymIoBoil U (pa3oBOi CKOPOCTEH BOJHBI Y MOCTPOSHHOTO ACUMIITOTHYECKOTO PEIICHUS
YKI'® paBHO enuHuLE — KaK U Y TMHEHHOTo YKI'®.

B npennonoxxeHuu o ToM, YTO HadaibHas aza acuMnToTuueckoro pemienus YKI'®
SBJISIETCS CYYailHOM BEJIMYMHON C YCTOMYMBBIM pACHPENCIICHUEM BEPOSITHOCTEH, BbI-
YUCJICH €T0 CPeAHUI KBajpar <v(x, 1)>.

[TomyyeHHOE aCUMIITOTHYECKOE pelIeHue OIaroaapsi ero NpoCcToTe U CoAepKaTeNb-
HOCTH MOKHO MCIIOJIb30BaTh B yUeOHOM Ipoliecce Uil WLTIOCTPAIlii BOBMOKHOCTEH Te-
OpHUH MOIYJISILIUU YH3EMA.

KarueBble cjoBa: Oerymas BosiHa, (a3oBas IIJIOCKOCTb, IEPEMEHHbIE
JeCTBUE-YTOJI, CHCTEMa YPaBHEHUH MOAYJSINH, TPaJHeHTHAs KaracTpoda, ypaBHEHUE
nepeHoca, XxapakrepucTuueckas (yHKINs YCTOWYMBOTO pacrpeaesieHust
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It is well-known that one can construct approximate solution of the nonlinear Klein-
Gordon-Fock equation (NKGF) by means of the Whitham modulation theory (Whitham,
1977). In this work in the framework of the modified Whitham modulation theory presented
at (Alekseeva, Rassadin, 2018) and (Kostromina et al., 2017) for NKGF with potential
U(x) = (x—1/x)? its asymptotic solution v(x, ¢) has been found. Due to isochronism of one-
dimensional movement of classical particle with unit mass in this potential amplitude
a(x, t) of asymptotical solution obeys the linear transfer equation da/0t + Voa/Ox = 0 with
velocity V belonging to the interval —1<F<I1. Peculiarity of the constructed solution is
absence of gradient catastrophe therefore it is convenient for investigation of the next
terms of asymptotic expansion of the NKGF solution with considered potential (Maslov,
Omel’yanov, 1981). Product of Whitham-analogs of group and phase velocities of wave
from constructed asymptotic solution of NKGF is equal to unit. This is the same value as
for the linear Klein-Gordon-Fock equation.

The mean square <v*(x, £)> of asymptotic solution of NKGF has been calculated
under assumption that its initial phase shift is random value with stable distribution of
probabilities.

The obtained asymptotic solution due to its simplicity and informativity can be used
by lecturers to illustrate abilities of the Whitham modulation theory.

Keywords: travelling wave, phase plane, the action-angle variables, the Whitham

modulation equations, the gradient catastrophe, transfer equation, characteristic function
of stable distribution
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