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Abstract. Subduction is the phenomenon of movement of one lithospheric plate under another,
arising in connection with the heterogeneity of both geometrical and physical parameters of the
lithospheric plates approaching each other. Such phenomena can occur in land, ocean and coastal
areas. Active boundaries of the plates are divided into two types — subduction and collision
ones. Collision processes are peculiar to the interaction of continental lithospheric plates and lead
mainly to the twisting and generation of new mountains, while the subduction ones tend to cause
earthquakes. By subduction, a part of the ocean floor sinks beneath the land plate. At great
depth this part melts and due to the spreading it spreads and forms new crust both under the
land and under the ocean. Subduction zones were discovered and described by the seismologist
Benioff. Earthquakes occur most frequently in these zones. Benioff called them seismic focal zones,
now they are called Benioff zones. There are attempts to explain the reasons for such properties
of the Benioff zones, but they are not based on rigorous mechanical and mathematical approaches
and are not convincing. The starting earthquakes are studied in the sone of subduction.

Keywords: block element, lithospheric plates, topology, differential factorization methods, exterior
forms, block structures, boundary problems, starting earthquakes, subduction.

1. Cuuraem, 9To JuTochepHble IUIUTHI IPEJl- KACATEJIHHBIMI KOHTAKTHBIMUA HAIPSIKEHUSIMU.
CcTaBJIAIOT cO00# T0JIyOECKOHEUHbBIE TIACTUHBI '1Orja ypaBHEHUS I'DAHUYIHBIX 3aJ1a9 JJIsl L1a-
Kupxroda B dhopme moIymiaockocTeit, rpaHu- CTUH TPEJICTABUMBI B BHJIE
bl KOTOPBIX HapaJlIeJIbHbl U HAXOAATCA Ha IU-
crauruu 20, 0 > 0, apyr or japyra, npuiem
KaXKj1ast 00/1a/1aeT WHANBUYAJIbHBIMU MEXAHU- R, (&El’ 8372) W~ Sb(xl’ xQ) =0, (1)
qeckuMu cBofictBamu. [Ipumem ocu KoopauHaT b=A,r
T10X9 JIeXKAIUMU B IIJIOCKOCTHU IJIACTUH, & OCb
I3 — HallpaBJICHHONU [0 BHEIIHEH HOpMaJu K
MOoJJIOKKe. PaccMOTpuM cirydail cTaTHIeCKIX
BO3AeHCTBUNA Ha IMOBEPXHOCTDH IIJIACTUH, U3 KO-
TOPBIX JieBast KOHTAKTUPYET C OCHOBaHUEM 6e3
TpeHus, a IpaBast — C IPEeHEOPEKUMO MAJIBIM
BEPTUKAJIbHBIM BO3/IeHCTBUEM 110 CPABHEHUIO C

3mech Kaxkmasd —IUIACTHHA — PacCMaTpHUBa-
eTcs KakK MHoroobpasme ¢ KpaeMm, TIIe
u, = {up, Ugp, Usp} — BEKTOP IMEPEMEIIEHsT
TOYEK ILIACTHH 110 TOPU30HTAJBLHBIM Uip, Ugp K
BEPTUKAJBHDBIM U3, HAIIPABJIEHUSIM CPEIMHHOM
ILIOCKOCTH, a b = A 115t JIeBO# nThl u b = 17 —
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s mecpbopMupPyeMOro OCHOBAHUS, OIMUCHIBAEMO-
IO 'PAHUYHON 3aaa4eil, IPIMEHNMbI Pa3/JInIHbIe
MOJIEJIHN, JABAEMbIE COOTHOIICHUSIMI

x
41
u(xl,xg):zsﬁlw//K(al,ag)x
—00

x G(a1, az)e % day day,

€N, x€Q., x€y,

(a, ) = a1 + anxy,

Qx (1] < 003 22 < —0),

Q (Jz1] < o005 0 < 19),
Qg (|21 < o0; — 0 <29 <0),
K = HKmnHa m7n:1’2’3’
K(ai,a2) = O(A™"), A=,/af+ a3 = oo,
_ 1-v)H
66 1 = !7 G(OZl,OéQ) = FQ(CMl,CYQ)g,

1
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UHTErpajbHBIX ypaBHEHHUIl, IpuBeieHsl B [3,4].
Hanpumep, mist yupyroro ciost B CTaTHIECKOM
cJlydae OHA MMEET BHL

K(al, 042) =
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Marpura (3) rpaHuYHON 3aja4u  SIBJISIETCS
OJIOYHO-INATOHAJIBLHOM, COCTOSIIIEN U3 PACIIOO-
JKeHHOW Ha JuaroHajii MaTpPUIlbl BTOPOro MOo-
PAOKa, IPEACTABAAIONICHI MATPUIHBIA OIIEPATOPD

WA BEKTOPHBIH oOIlepaTop, U OTJEJILHOI'O Ha
JAUATOHAJIN CKAaJISIpHOTO orepaTtopa. [lockomb-
Ky OIllepaTopbl HE3aBUCUMBI, 3TO CYIIECTBEHHO
obJierdaer uccjefoBaHue TPAHUIHON 3a/1a4u Ha
STalle BHEIIHEro aHaIu3a [5], 1103B0JIsis BOCIIONb-
30BaTLCs PE3YJIbTaTaMU, MOJYICHHBIMU B pabo-

Tax [1,2].

Bremmnuii aHaaus rpaHUYHOI 3agadm.
[Mpannanblie 3aa4u Ay KaXK 00 OJI0KA CTPYK-
TYypbl IMOI'PY?KAIOTCS B TOIIOJIOTUYIECKOEe IIPO-
CTPAHCTBO, WH/IYIIMPOBAHHOE TPEXMEPHBIM €B-
KJIAJIOBBIM [IPOCTPAHCTBOM, IIOCJIE Y€ro MpuMe-
venreM Gopmysibl CTOKCA B TOMOJOTTIECKOM
IIPOCTPAHCTBE CBOJSATCH K (DYHKIIMOHAJIBHBIM
ypaeHerusim. [IpuBenem npejicrapieHus QyHK-
[IMOHAJILHBIX YPABHEHUN, OTBCYAIONIUX [T€PEUUC-
JIEHHBIM OIlepaTropaM rpaHudHoi 3a1aduu. OyHK-
[IMOHAJIbHBIE YPABHEHUs CKAJIAPHOIO OIIEPATOPA
JUTst JIeBOM 1uThl, b = A, umetor Buz [1,2]
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Z—/w3b+53b(041,042),
o0,
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B1ech w3, — yUIACTBYIOIIUE B IIPE/ICTABICHIN
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DyHKIMOHAJIBHBIE YPABHEHHsI TPAHIIHOl 3a-
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HBIMH U UMEIOT BUJL
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CoBepIue HaJ STUMH (DYHKIINOHAILHDI-
MU YPaBHEHUSIMU OTIEPAIINN BHEITHETO AHAJIH-
3a [4], Bkirouaromue dbakropusanuo Kosdhu-
1uenTa (PyHKIMOHAIBHOTO yPaBHEHUsT — MATPHU-
BI-PYHKIINKA U TPOCTO (PYHKIINU, BBIYUCJIEHNE
dopm-BerueToB Jlepe, nmocrpoenune mceBaoaud-
depeHnraIbHBIX YPABHEHNUI, U3BJI€UEHNE U3 HIX
HEOOXOIMMBIX, TOCTABJIEHHBIMU I'PAHUIHBIMU 34~
JladaMu, HHTETPATbHBIX YPABHEHW U peIeHne
TTOCJIETHUX, HaliIEHHbIe TAKUM 00pa3oM perrre-
HUsT BHOCSITCSI BO BHeITHUE (DOPMBI (PYHKITHO-
HAJILHBIX yPaBHEHUH KayKJION TLIATHI, TOCJIE de-
'O CONPSITAIOTCsi ¢ OCHOBaHUEM, (pOpMUpYsi HO-
BOE TOIIOJIOTUIECKOE TIPOCTPAHCTBO, HA3BIBAEMOE
daKTOP-TOMOJTOTHIECKIM.

2. B mporiecce BBITIOJIHEHUST 9TON IacTh UC-
CJIeJTIOBAHMUSI BBITIOJIHSIETCST PSIJ] TTPe0OPa30OBaHMIA,
JleTaJIbHO ONMCAHHBIX B [1,2, 5.

BoeimoiHuB nx, perneHnss B KaXKI0H TIHTe
MOZKHO TIPEJICTABUTD B BUJIE

u) (z1,22,0) =

= Fy ! (21, 29) [Ra(—io, —ian)] " x

X —/w,\+S>\ ,

oy

u, (z1,22,0) =

= F5 ! (21, 29) [Ry (=i, —ian)] ™ x

X /wr+Sr

o

Conpsras Bce TpH KOMIIOHEHTHI TIepeMeIeHii
nmuTocdepHOil TINTHI, KaK HOPMAaJbHBIE, TaK I
KacaTesbHbIE, C IEPEMEICHUSIMI BEePXHeil rpa-
HUIbI OCHOBaHI/Iﬂ, IIOﬂyqaeM COOTHOIIIEHUA BI/I'Z[a
Pyu(z1,22,0) + Ppu (x1,22,0) +
-1
+ Pru (ml, IQ,O) = &g F2 K (041, 042,0) X
X [G)\ (041, 062) + Gr (051,052)] s
G) (1, a2) = FoP)g (21, 22),
G (o, a2) = FoP,g (21, 22) ,

P,u= F2_1 R, (—iaq, —iag)]_l X

X _/wp+sb(alaa2> , P=AT
09,

3mecs Py, P,., Py — mpoekTopsl Ha JIeBYIO,
IIPAaBYIO IOJIYIUIOCKOCTH U Ha CPEJMHHBIH 11PO-
MEXKYTOK, SIBJISIIONINECS HOCUTEJISIMU COOTBET-
CTBYIOIIUX IIJTAT W ONMKCHIBAIOIIIM [TPOMEXKYTOK
|xa| < 6. Tlpuxogum K MaTPUIHOMY OOOOIIEH-
HoMy (PYHKIIMOHAJLHOMY ypaBHeHUIO Bunepa—
Xomnda. B pesynbrare panbHEHIINX nccie10Ba-
HUiA, TorydaeM (PyHKIIMOHAJIBHBIE YPAaBHEHUST
BHJIA

MG, =G_+V+K;'Uy, M =K;'Ko,

Ky =¢e,R, ' — 'K, Ki=¢'K-eR",

R’ /

o

V=K' w/\“‘RT_l/wr—
o0,

— EAR)_\IT)\ — ETR;lTT ,

Ug = F2P9u (xl, 33‘2) s

KOTOpbIe, Hapsiay C HaJIUYUEM HEU3BECTHBIX
G (a1, ), CONEPXKUT B KAUECTBE HEU3BECTHBIX
Takxke 1 ux GyHkimonasubl Bujga Gi(aq, aoy),
HYKJIAIOIIHAECs] B MOC/IEYIONIEM OIPe e/ IeHIH
U3 HEKOTOPOIi CHCTEMBI ajirebpanvecKux ypas-
Henwuit [1,2]. B srux ke paboTax M3I0KEHBI CIIO-
coObI onpe/iesiennst (byHKIIMOHATIOB, BXOISIINX
BO BHenHue dhopMbl. s ncciesosammst 0cobeH-
HOCTell perennst (pyHKIIMOHATIBLHOTO YPaBHEHUST
ObLT UCIIOIBb30BaH (PaKTOPUZAIMOHHBII TTOIXO/I,
npejcraiennsii B [3,4]. Vccsenosanue cBoiicTs
pellenuii 3Toro MaTpuIHOro (hyHKIIMOHATBLHOTO
yPaBHEHUSsI [IPUBEJIO, HAPSIJLY C U3JI0YKEHHBIMU
B |1,2| pesyibraTtamu, Tak»Ke K HOBBIM, HE BCTPE-
qapmumMcs panee. [Ipu 6 > 0, To ecTh, KOTIIA
TOPIBI IUIAT YJIAJeHbl Ha paccrosinue 20, KoH-
TaKTHBIE HAIIPSKEHUS HA KPasiX IJIACTUH UMEIOT
upejcrasienue [3,4| Buga

gr(x1,12) = oya(w1, 22)(—22—0) ", 29 < —0,

gr(5617562) = 0'21”(5517552)(552 - 9)_0’5,
o >0 ~>0.

DOyukuust o1)(21,L2) 1 BEKTOP 09, HEIPEPHIBHBI
10 00OMM IMapaMeTpaM.

IIpu 6 = 0, T0 ecTb, KOIJIa TOPIBI IJIAT IIOJI-
HOCTBIO (36.]1I/I:?oI/I.J'H/ICb7 KOHTaKTHbIC HaIIPAZKEHU A
UMEIOT BT

gr(z1, x2) = o3x (21, 962)352_17

gr(x1,72) — aar (21, 12)75 "
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Oyuknus o3y (21, 22) U BEKTOP O 4, HEIIPEPHIB-
HBI 10 060MM ITapaMeTPaM.

AHaJm3 1moJIy9eHHOro PereHns MOKa3bIBa-
€T, 9TO BOZHHMKAET GOJIee CIOXKHAS IOABUZKKA
OBEPXHOCTH 3E€MJIN, OXBATBIBAIOIIASA PACCMOT-
pennbie B [1,2] ciydan.

B pesysbraTe BRIMHUCIEHHS IEPEMEIeHN 0~
BEPXHOCTU 3€MJIM, BHI3BAHHBIX CHHIYJISIPHBIMU
COCTABJIAIONIMMEI KOHTAKTHBIX HAIPSKEHMIA, 10~
JIy4aeTcs KapTUHA, B KOTOPOii JieBas ILINTA, KC-
[LITAJIa BEPTUKAILHOE IIEPEMEILECHIE, a IIPaBast —
TOPU30HTAJIBHBIN CIBUT B OJTHOM U3 CBOOOTHBIX
JJIA IBU2KCHM A HaHpaBHeHI/IIU/I, IIOPOJUB B 30HE
SIIUIIECHTPa BOSMO}KHyIO TpeH.[I/IHy 1 BO3MO>KHBIN
CIOBUT ee Deperos, KOTOPhIE B TOM WU WHON dop-
Me ormcansl B [6-11].
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