Tpurrepusie 3¢ dexTs B reocucremax (18-22 mas 2026 r., Komomua, Poccust)

MATEMATHYECKAS MOJIEJIb KPUTIOBBIX NEPEMEIIEHUMI B 30HE CYBJIYKIIUA C TOUYKA
3PEHUSA MEXAHUKHU CUCTEM C HECMEXKXHBIMU ®OPMAMU PABHOBECUS

H. A. I'aparam™

Unemumym pusuxu 3emau um. O. FO. [lImuoma Poccuiickoti akademuu nayk, Mockea, Poccus
*E-mail: igaragash@gmail.com

OOBbIuHBIC 3eMIIETPSICCHUS CHUMAIOT HAKOTIJICHHBIE YIIPYTHE TEKTOHNYECKHIE HAIPSDKEHHS 1 OCBOOOXKIAIOT
SHEpruto AeopManuy, HAKOIJICHHYIO 3 JUITMTENBHBIA NEpUOoJl BPEMEHH, B TCUCHHE CEKYH]| MJIM MUHYT,
BbI3bIBasl U3JYyYEHUE CEHMCMHUYECKUX BOJH C IIHPOKHM CIEKTPajIbHBIM COCTaBOM. IIpOTHMBOMOIOXKHOCTBIO
SBJIAIOTCSI MEJIICHHBIE 3€MJIETPSICEHUS], KOTOPbIE MOT'YT IIPOJOJKATHCS B TEUEHHUE JHEH, HEJENb WU J1aXe
MecsileB. MeUIeHHbIE 3eMJIETPSICEHUSI COCTOSAT U3 MHOYKECTBA MEJKUX IOJBUXKEK, TOCPEICTBOM KOTOPBIX
C/IBUT'OBOE JIBM)KEHUE ITPOUCXOUT KBA3UCTATUYECKHU, U CEHCMUYECKasi YHEPT s U3Ty4aeTCsl HE3HAUUTEIbHO
WK BooO11e He n3nyyaercs. CiaenyeT 3aMeTUTh, UTO MMOCKOJIbKY CHJIa 3EMJIETPSCEHNUS 3aBUCUT OT PACCTOSIHUS,
Ha KOTOPOE MEpPEMEIAIOTCs TOPHbIE MOPO/bl B 0Yare M IUIOUIa1, T MPOUCXOJUT 3TO ABMKEHHUE, MHOTHE
COOBITHS MEIJIEHHOTO CKOJIbKEHUSI UMEJTU Obl MarHUTY 1y Bbllie M7, eciii Obl OHM CMEILIIMCh B IMHAMUYECKOM
pexume. [IprunHy BO3HUKHOBEHUS MEJUIEHHBIX 3€MJIETPACEHUN MOXHO OOBSICHUTH IMOJI3YYECTbIO CPEbI,
3aMoJHAIONICH 30HY pasjiomMa W TopMosdiield OwnicTpoe cmenieHue. llpennmoskena Mojenb peanu3aruu
MEJUIEHHOT0 3eMJIETpsiceHusl B 30He cyOaykuuu. IlokazaHo, uto cpena ¢ paspe3oM, Oepera KOTOpPOTro
B3aMMO/ICHCTBYIOT 110 3aKOHY CYXOr0 TPEHMsI, HEyCTONYMBA U €€ MOXHO XapaKTepU30BaTh, KAK CUCTEMY C
nepecKoKamu (WM ¢ HeCMEXHbIMH (popMamu paBHOBecus) aHainornyHyio ¢pepme Museca. Ecnu no6aButh
BSI3KO€ TPEHHE Ha pa3pese, TO pa3BUTUE CAMOIIOAIECPKUBAOIIETOCS IIPOLECCAa HEYCTOMYUBOCTH U ITEpeXoa
CHCTEMBI B HOBOE COCTOSIHHE PaBHOBECHs OyIeT MPOMCXOIUTH O3 BBINEICHUS CEHCMUYECKOH IHEPTUU.
[Ton3yuecTs, TopMO3s111asi OTHOCUTENBHOE IBUKEHUE OEPErOB TPELIMHBI, OCHOBaHA Ha IIPEAOJI0KEHUH, YTO
HEPOBHOCTH MOBEPXHOCTEN (acnepuTH) MOrpyKEHbI B BA3KYIO Cpelly. Y paBHEHUE JBUKEHUS B 3TOM Cilydae
COOTBETCTBYET MOJiesin POIrTa ¢ NIEPEMEHHOMN KECTKOCTHIO YIIPYTOW CBSI3H, 3aBUCSIIECH OT pa3MepOB 30HbI
pa3ylpOYHEHHs.
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Conventional earthquakes release accumulated elastic tectonic stresses and release deformation energy
accumulated over a long period of time, over a period of seconds or minutes, causing the emission of seismic
waves with a wide spectral composition. The opposite is true for slow earthquakes that can last for days, weeks,
or even months. Slow earthquakes consist of many small movements, through which the shear motion occurs
quasi-statically, and seismic energy is radiated slightly or not at all. It should be noted that since the strength of
an earthquake depends on the distance over which rocks move in the hearth and the area where this movement
occurs, many slow-slip events would have a magnitude higher than M7 if they shifted dynamically. The cause
of slow earthquakes can be explained by the creep of the medium filling the fault zone and inhibiting rapid
displacement. A model for the implementation of a slow earthquake in the subduction zone is proposed. It is
shown that a medium with a section whose shores interact according to the law of dry friction is unstable and
can be characterized as a system with jumps (or with non-adjacent forms of equilibrium) similar to a Mises
farm. If viscous friction is added to the section, then the development of a self-sustaining process of instability
and the transition of the system to a new state of equilibrium will occur without the release of seismic energy.
Creep, which slows down the relative movement of the crack banks, is based on the assumption that the surface
irregularities (asperities) are immersed in a viscous medium. In this case, the equation of motion corresponds
to the Voigt model with a variable elastic bond stiffness depending on the size of the softening zone
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