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Tema u uenb uccrnegoBaHus. Nccnegyetcs knacc ypaBsHeHnn Pepmu—llactoli—Ynama u
ypaBHEHWI, ONUCbIBAIOLLMX ANCIOKaUMN. ITU YpaBHEHMUS, ABNAACL APKUM NpeacTaButenem
WHTErpupyeMbiX ypaBHEHWI, NPEACTaBMASIOT UHTEPEC KaK B TEOPETUYECKMNX MOCTPOEHUSX,
TaK 1 B NpuKNagHblx uccrnegoBaHusax. ccneayemele mogenu. B HacToswen paboTte
paccmaTtpuBaeTcsl Moaernb, 06beanHALWas 3T ABa YpaBHEHUS, AN1A HEE UCCneayTcs
nokasnbHble OMHaMUYeCcKne CBOMCTBA peLLeHMA. BaxkHom 0coBEHHOCTBIO Modenu BnsieTcs
TO 06CTOATENBCTBO, YTO BCE HECKOHEYHOE MHOXECTBO XapaKTePUCTUYECKMX YNCeEN
NHeapu30BaHHOIO B HyIe YpaBHEHMS COCTOUT U3 YNCTO MHUMbIX 3HAYEeHUA. TemM cambiM, B
3agaye 06 YCTONYMBOCTU HYNEBOro peLleHns peannayeTcsl KpUTUYECKUA criyvan
©eckoHe4yHoW pa3MmepHOCTU. [1ns ero nccrnegoBaHns NPUMEHSIETCS cneunanbHbI
ACUMNTOTUYECKUA METOL, NOCTPOEHMUS, C TOM UM UHOW CTENEHBbIO TOYHOCTU, TaK
Ha3blBaeMbIX HOPMannM3oBaHHbIX ypaBHeHW. C NOMOLLbIO TakuX YpaBHEHMI onpeaenseTcs
rmaBHas 4YacTb PELUEHUN UCXOOHOMO YpaBHEHUS, NMOCHE Yero MOXXHO CTPOUTb aCUMMTOTUKY
MeTogamu Teopum Bo3MyLLeHWA. Pe3ynbTaTthl. Bce pelweHunsa ectecTtBeHHbIM 06pa3om
pa3buBaloTCa Ha ABa Knacca: perynsipHble pelleHuns, rnagko 3aBucsLmne OT BXOASLLEro B
ypaBHeHMe Marnoro napamMmeTpa, U HeperynspHole, KOTopble ABNATCSA cyneprnosvument
ObICTPO OCUMINPYHOLMX MO NPOCTPAHCTBEHHOW NepeMeHHon pyHKumA. [1ns kaxgoro
Knacca pelueHui BblaeneHbl 061acTu Takoro U3MeHeHns napameTpoB ypaBHEHNS, Npu
KOTOPbIX rNaBHble YacTX OMNUCLIBAOTCA PasnMyHbIMY HOPManM30BaHHbIMU YPABHEHNSMU.
MpeacTaBneHbl 4OCTAaTOYHO LUMPOKME KAacChl TakKNMX YpaBHEHUN, B KOTOPbIE BXOAAT,
Hanpumep, cemencTea ypasHeHun LpeguHrepa, KopteBera—ge Bpusa u ap.
PaccmaTpuBaeTcsa 3afgaya onpegeneHms Takoro MHOXeCTBa NapaMeTpoB MCXOLHOro
ypaBHEHWS, Npu KOTOPbIX HENMMHEMHOCTb AUCIIOKaUn U HennHenHocTb OITY asnstoTcs
COMOCTaBMMbIMUM MO «CUSE», TO ECTb HN OOHUM M3 HUX HEMb3s NpeHebpeyb B NEPBOM
npubnumxexHnn. ObeyxaeHne. HTepeCHO OTMETUTb, YTO ANA PErynsipHbIX U HEPErynsipHbIX
peLueHnn obnacTtn napaMmeTpoB, B KOTOPbIX HENMMHENHOCTU CONOCTaBUMbI, Pa3fNYHbI,
npuvyem BO BTOPOM Crly4ae COOTBETCTBYHLass 06nacTb cylecTBeHHO wupe. Ctatbs
COCTOMT UX ABYX rnas. B nepBoi rnaBe NOCTpPOEHblI HOPManm3oBaHHbIE YpaBHEHUS ANs
perynsipHbIX peLlleHunii, a BoO BTOPOM — A5 HeperynsapHblx. B cBoto oyepenb nepsasi rnaea
pa3buTta Ha Tpy YacTu, B KaXXOOW 13 KOTOPbIX B 3aBMCMMOCTU OT 3HAYEHUS NapameTpoB
NOCTPOEHbI NPUHLUMNNANBHO pas3nnyHble HOPMann3oBaHHbIE YPaBHEHMS.
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Issue. The class of Fermi—Pasta—Ulam equations and equations describing dislocations are
investigated. Being a bright representative of integrable equations, they are of interest both
in theoretical constructions and in applied research. Investigation methods. In the present
work, a model combining these two equations is considered, and local dynamic properties of
solutions are investigated. An important feature of the model is the fact that the infinite set of
characteristic numbers of the equation linearized at zero consists of purely imaginary values.
Thus, the critical case of infinite dimension is realized in the problem on the stability of the
zero solution. In this case a special asymptotic method for construction of the so-called
normalized equations is used. Using such equations, we determine the main part of the
solutions of the original equation, after that we can investigate the asymptotic behavior using
perturbation theory methods. Results. All solutions are naturally divided into two classes:
regular solutions that smoothly depend on a small parameter entering the equation, and
irregular ones, which are a superposition of functions that oscillate rapidly on a spatial
variable. For each class of solutions, areas of such changes in the parameters of the
equation are distinguished in which the main parts are described by different normalized
equations. Sufficiently wide classes of such equations are presented, which include, for
example, the families of the Schro“dinger, Korteweg—de Vries, and other equations. The
problem of determining such a set of parameters of the original equation for which the
nonlinearity of dislocations and the nonlinearity of the FPU are comparable «in force» is
considered, i.e. none of them can be neglected in the first approximation. Discussion. It is
interesting to note that for regular and irregular solutions the areas of parameters in which
nonlinearities are comparable are different. In the second case the corresponding region is
much wider. The article consists of two chapters. In the first chapter, normalized equations
for regular solutions are constructed, and in the second, for irregular ones. In turn, the first



chapter is divided into three parts, in each part different normalized equations are
constructed (depending on the values of the parameters).
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