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HccnenoBana HenWHEWHas JUHAMUKA JUTHHHOBOJHOBBIX BO3MYIICHHH HEBS3KO-
ro teueHus: KonMoroposa. [lyist omucanusi TUHAMUKY UCTONB30BaH MeToj [ anepkuHa
¢ 0a3uCHBIMU (YHKITUSIMH, TIPEICTABISIONIMMU COOOH TepBbIC TPU WICHA PA3JIOKEHHS
pEIICHHs B TPUTOHOMETPHUYCCKUH psiji. V3 yCIIOBHI OPTOTOHAIIEHOCTH ATUM (DYHKITUSM
chopMynupoBaHa HETMHEHHAS CHCTeMa YPaBHEHUI B YaCTHBIX MPOU3BOAHBIX [T KOA(-
¢unuenToB paznoxenus (Kalashnik, Kurgansky, 2018)

(a—axx)t+(cm+c)x+(b—bm)cx +bc =0,
(b_bxx)t —(a—axx)cx —ac__ =0,

¢,~(1/2)a, -(1/2)(ba, -ab )=0,

Ha ocHOBe acMMNTOTHYECKUX PEUIEHUI 3TOW CUCTEMBI BbIJICJICHbBI JIUHEIHAS, KBa-
3WIMHEHHAs U HEJIMHENHAs CTaJAus JUHAMUKU BO3MYyIIEeHUH. [loka3aHo, 4TO 3KCIIOHEH-
LMAJIbHBIN BPEMEHHOM pOCT BO3MYILEHUI Ha MEPBBIX JIBYX CTAJAMUIX CMEHSETCS CTaauei
YCTONYMBBIX HENUHEHHBIX KoseOaHuil. COOTBETCTBYIOLIME KOJIEOAHUS OIMCHIBAIOTCS
YpaBHEHHEM OCHMJUIITOPA C KyOHMUECKOW HETMHEWHOCTBIO, KOTOPOE MHTETPHPYETCS B
TepMUHaX unTHYeckux Qynkuuit. [lomydena ananutudeckas hopmyna i nepuoaa
KoJIeOAHUM, ONIPENIEIISIONIAst €r0 3aBUCUMOCTD OT aMILIUTY/Ibl HAYAJIBHOTO BO3MYIIICHHUS.
OnucaHbl CTPYKTYpHBIE 0COOEHHOCTH TOJIs (DYHKITMM TOKA BO3MYIICHHH, CBSI3aHHBIE C
00pa30oBaHMEM 3aMKHYTBHIX BUXPEBBIX SUEEK U MEAHAPUPYIOLIETO MOTOKA MEX/Ty HUMHU.

Pabota BemomHeHa mpu noaaepxkke [IporpamMmmel GpyHIaMEHTAIBHBIX HCCIIETOBA-
Huil npesunuyma PAH «Henuneiinast aunamuka: GyHJaMeHTalIbHbIE TIPOOIEMBl U TIPU-
JoXKeHUs», a Takxke PODU (mpoektor 18-05-00414-a u 18-05-00831-a).

Kuaruesbie ciioBa: teuenue Koamoropona, unciio PeitHonbaca, HEyCTOMYMBOCTb,
HeJIuHeHHas JUHaMUWKa, JJIMHHOBOJIHOBOC HpI/I6JII/I)KeHI/Ie
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Thenonlinear dynamics of long-wave perturbations of the inviscid Kolmogorov flow,
which models periodically varying in the horizontal direction oceanic currents, is studied.
To describe this dynamics, the Galerkin method with basis functions representing the first
three terms in the expansion of spatially periodic perturbations in the trigonometric series
is used. The orthogonality conditions for these functions formulate a nonlinear system of
partial differential equations for the expansion coefficients (Kalashnik, Kurgansky, 2018)

(a—axx)t+(cxx+c)x+(b—bxx)cx +bc_ =0,
(b_bm), —(a—an)cx —ac__ =0,

¢,-(1/2)a ~(1/2)(ba,-ab )=0.

Based on the asymptotic solutions of this system, a linear, quasilinear and nonlinear
stage of perturbation dynamics are identified. It is shown that the time-dependent
growth of perturbations during the first two stages is succeeded by the stage of stable
nonlinear oscillations. The corresponding oscillations are described by the oscillator
equation containing a cubic nonlinearity, which is integrated in terms of elliptic functions.
An analytical formula for the period of oscillations is obtained, which determines its
dependence on the amplitude of the initial perturbation. Structural features of the field of
the stream function of the perturbed flow are described, associated with the formation of
closed vortex cells and meandering flow between them.
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