V]IK 534.222
«AK30TUYECKHUE» MOJIEJIU ®U3UKU NHTEHCUBHBIX BOJIH: IMHEAPU3YEMBIE
YPABHEHUSI, TOYHO PEIITAEMBIE 3AJAYU U HEAHAJIUTUYECKHUE
HEJUHEMHOCTH

O. B. Pyoenxo

MockoBCcKui Tocy1apcTBEHHbIN YHUBEpCUTET MeHu M.B. JlomoHnocoBa
Poccus, 119991 Mocksa, I'CII-1, Jlenunckue ropsl, 1, cTp. 2
Wucrutyt obeit ¢pusuku umenu A.M. IIpoxoposa PAH
Poccns, 119991 Mockaa, yn. Baumnona, 38
Wucturyt ¢pusnkn 3emin umenn O.10. HImunra PAH
Poccus, 123242 Mocksa, b. I'py3unckas yi., 10, ctp. 1
Blekinge Institute of Technology, Karlskrona, Sweden
E-mail: rudenko@acs366.phys.msu.ru
Hocmynuna 6 peoaxyuro 1.05.2018

Tema u ness uccnegoBanus. [Ipencrasnen kpatkuii 0630p myoauKanuii 1 00CyKaeHHE
psAoa MaTeMaTHYECKUX MOJIEJIeH, KOTOPBIE, IT0 MHEHHUIO aBTOPa, 3HAKOMBI TOJIEKO Y3KOMY KPYTY
CHEIHMATNCTOB. DTH MOJIETH HEJOCTATOYHO U3yUeHbl, HECMOTPS Ha UX YHUBEPCAIHHOCTH U
MIPaKTHYECKYI0 3HAYUMOCTb. Pe3ynbTaThl, OIyOIMKOBaHHEIE B Pa3HOE BPEeMsI U B Pa3HBIX KypHaJaX,
0000IIIeHBI B paMKax OJHOM cTaThu. L{ens — copMupoBars y unraress odiiee npeicTaBlieHHe O
MpeIMETe U 3aMHTEPECOBATh €0 MAaTeMAaTHYCCKUMH, (PU3NISCKUMHE WV MTPUKIIATHBIMU JICTAISIMH,
TOAPOOHO M3IIOKEHHBIMU B ITUTHPYyeMOit utepatype. Uceieayembie Moaeau. OOCyKIaroTcs
JTUCCUTIATUBHBIE MOJICIH BBICHINX MOPSIAKOB. PaccCMOTpEeHBI TOUHO JIMHEAPU3YEMBIE YPABHEHUS,
colepkalire HeaHaTUTHICeCKIEe HEMMMHEHHOCTH: KBaapatnaHo-Kyonunyro (QC) u MoxymeHyIo (M).
AHnanu3upyroTcs ypaBHeHus Tumna broprepca, KopreBera—ne Bpusa, XoxnoBa—3a0010TCKOI,
OcTtpoBcroro—BaxHeHKO0, HEOTHOPOIHBIE M HEMMHEHHBIE HHTETPO-IH((hepeHIInanbHbIe YPaBHEHHUS.
PesynbTaTthl. JlaHO 00BSICHEHHUE MOSBICHUIO TUCCUITATUBHBIX OCHMLISAIMKA BOIM3HM YAapHOTO
(ponTa. Onucano dpopmuposanue B QC-cpelie yaapHBIX BOIH CXKATHSI U Pa3peKESHHS, YCTOMIUBBIX
JIMIOB ITPpU ONPCACIICHHBIX ITapaMEeTpax «CKadKa», q)OpMPIpOBaHI/Ie NMEPHUOJUYCCKUX TPallCIIUCBUIHBIX
MMI000pa3HBIX BOJIH U aBTOMOJICIBHBIX UMITYJILCHBIX cUTHaNIOB N-Tuna. PaccMoTpenst
CTOJIKHOBEHHS OJIMHOYHBIX UMITYJIECOB B M-Cpefie, 0OHapyKHBAIOIINE HOBBIE KOPITYCKYIISIPHBIC
CBOWCTBA (B3aMMHOE TIOTJIONICHUE ¥ aHHUTHJISIINIO) U TIOXO0XKUE HA COYAAPEHHSI CIYCTKOB XUMUYECKH
pearupyronmx BeecTs, HampuMep, TOprodero u okuciutens. Onrcanbl 0COOEHHOCTH TTOBEACHUS
«MOAYJBHBIX» COIUTOHOB. M3yueHo siBIeHNe HEMMHEHHOTO BOJIHOBOIO pe3oHaHca B cpenax ¢ QC-,
Q- u M-HenuHeitHoCcTAMHU. Vcrionb30BaHbl TOUHO JIMHEAPU3YEMbIE HEOJHOPOIHBIE YPABHEHUS C
UCTOYHMKAMU. YKa3aH CABUI MAKCUMYMa PE30HAHCHBIX KPUBLIX OTHOCHUTCIILHO JIMHEMHOTO
TTOJIO’KEHUSI, ONIPEIENIIEMOT0 PAaBEHCTBOM CKOPOCTEH COOCTBEHHO! 1 BHIHYKIIEeHHOU BOIH. [laH
aHaJIN3 YIPOLIEHHBIX MOJETEeH I TU(parupyomnX My4YKoB, TOIYYeHHBIX MpoerupoBanreM 3D
ypaBHEHUI Ha 0ch Iydka. OOCYKIAIOTCS CHILHO HEJIMHEHHBIE BOJHBI B CUCTEMaX C TOJIOHOMHBIMH
cBsi3siMu. PaccMaTpuBatoTes unTerpo-anddepeHImanbHbie YpPaBHEHUS C SIpaMy PeakCalliOHHOTO
TUIIA ¥ BO3MOXKHOCTHU CBEACHUS UX K U PepeHIIUAIbHBIM U U} QepeHIInaTbHO-Pa3HOCTHBIM
ypaBHeHUsIM. O0cy:kneHne. MaTepuan U3nokeH Ha onyJIapHOM ypoBHE. [To-BuauMomy, 3T
HCCJICIOBAHUS MOTYT OBITh IPOJIOJIKCHBI, €CIM YUTATEIH COUTYT UX JOCTATOYHO MHTCPECHBIMHU.
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Topic and aim. A brief review of publications and discussion of some mathematical models are
presented, which, in the author’s opinion, are well-known only to a few specialists. These models are
not well studied, despite their universality and practical significance. Since the results were published
at different times and in different journals, it is useful to summarize them in one article. The goal is to
form a general idea of the subject for the readers and to interest them with mathematical, physical or
applied details described in the cited references. Investigated models. Higher-order dissipative
models are discussed. Precisely linearizable equations containing nonanalytic nonlinearities —
quadratically-cubic (QC) and modular (M) — are considered. Equations like Burgers, KdV, KZ,
Ostrovsky—Vakhnenko, inhomogeneous and nonlinear integro-differential equations are analyzed.
Results. The appearance of dissipative oscillations near the shock front is explained. The formation in
the QC-medium of compression and rarefaction shocks, which are stable only for certain parameters
of the «jump», as well as the formation of periodic trapezoidal sawtooth waves and self-similar
N-pulse signals are described. Collisions of single pulses in the M-medium are discussed, revealing
new corpuscular properties (mutual absorption and annihilation). Collisions are similar to interactions
of clusters of chemically reacting substances, for example, fuel and oxidizer. The features of the
behavior of «modular» solitons are described. The phenomenon of nonlinear wave resonance in media
with QC-, Q- and M-nonlinearities is studied. Precisely linearizable inhomogeneous equations with
external sources are used. The shift of maximum of resonance curves relative to the linear position,
which is determined by the equality of velocities of freely propagating and forced waves, is indicated.
Simplified models for diffracting beams obtained by projecting 3D equations onto the beam axis are
analyzed. Strongly nonlinear waves in systems with holonomic constraints are discussed.
Integro-differential equations with relaxation type kernel, and the possibility of reducing them to



differential and differentialdifference equations are considered. Discussion. The material is outlined
on a popular level. Apparently, these studies can be continued if the readers find them interesting
enough.
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