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[Tpu pemrenun oOpaTHOM 321241 TEKTOHO(DU3UKH 110 PEKOHCTPYKIIMHA KOPOBOTO HATIPSKEHHOTO COCTOSTHUS
U3 pa3pbIBHBIX CMELICHUH (3€pKaja CKOJBXEHHUS U MEXaHM3Mbl OYaroB 3€MJIETPSICEHUI) PacCMOTPEHBI
pa3nudHbIe MOIU(DUKAIIMH TICJIEBBIX (PYHKIIHHA, 0a3UpYyIONIMXCS HA TUTIoTe3e Yasuieca (0IM30CTh CMETeHUH
U KacaTeJbHBIX HaNpshKeHUH Ha paspbiBax). [lokazaHo, yTO Bce MpUMEHsEMBbIE 1I€JEBbIE (PYHKIIMM UMEIOT
CTPYKTYPY, QaHAJIOTUYHYO TUCCUTIATHBHOHN (DYHKIIMH B KIIACCUYECKON TEOPHH TNIACTHYHOCTH C TIOTEHIIMAIOM
I'ybepa—Mm3seca. ['1aBHBIM HEJOCTATKOM TaKUX (DYHKIIUHU SBIISICTCS CYIISCTBEHHAS OIIMOKA B ONPEICICHUH
OpUEHTALlMM TJIaBHBIX HANPSKCHUM NPU OTCYTCTBUM WM MaJOM YHCIE CKOJOB BTOPOH CONPSKEHHOU
CUCTEMBI TpelMH. B 3TOM cilydyae onTHMaibHOM OyAeT OpHEHTalus IVIaBHBIX HANpsKEHUH, Mpu KOTOpPOM
CKOJIOBbIE TPEIIMHBI OIM3KHU K IJIOLIa/IKaM JIEHCTBUS MaKCUMaJIbHBIX KacaTeJIbHbIX HAPSKEHUH.

Jnst MoJienu Teocpe/ibl B BUAE UACATBHOM yIPYTO# ¢ TPEHHWEM Ha pa3phIBaX KyCOUYHO-0J0YHON CHCTEMBI
(M. A. CanoBckuil) mpeIOKEHO HOBOE BBIPAXKEHHE JUIS IIENIEBOM (YHKIIMH, COCTOSIIEE M3 Pa3HOCTH
YIEIBbHOU SHEPTUH YIIPYTOU pa3rpy3Ku U yAeJIbHON pabOThI, 3aTpaunBaeMON Ha MIPEOI0JICHNUE HANIPSIKCHUS
TpeHHsI Ha pa3pbiBaX. MaKCHUMallbHbIe 3HAYCHHSI TaKOW IIeJIeBOH (YHKIUU OMPEICNISIOT IOJIOKEHUS
HAOJIIOJIEHHBIX CKOJIOBBIX TPELIMH C YIJaMH K MaKCHMaJbHBIM TJaBHBIM HANPSDIKECHUSIM, OTBEYAIOIIUMHU
teopun Kynona—Mopa.

Jlnsi HOBOTO BUjIA IIEJIeBOM (PYHKLMHU YCIOBHE YaJleca, ONMpeesisioniee MaKCUMyM SHEPTHH YIPYToi
pasrpy3ku (Tteopema ['amMuibTOHa [UIS KOHCEPBAaTHBHBIX MEXaHHYECKHUX CHUCTEM), KaK U YCJIOBUE
MUHHUMAJIBHOCTH pabOThl MPOTUB CU TpeHus (mpuHiMI IIpuroxnHa JUis IUCCUNATUBHBIX CHUCTEM), B UX
HKCTPEMAJIbHOM BHUJIE HE BBINOJHSAIOTCS. TpeboBaHHME MakCHUMyMa HOBOH Li€J€BOM (YHKLUHU OIpenenseT
MAaKCUMyM MOIIHOCTH CEHCMHUYECKOI0 M3JIyYEHUS U XapaKTEPHU3yeT TEPMOAMHAMUYECKYIO ONTUMAJIbHOCTh
BOBJICYEHUSI CHUCTEMBl DPA3HOOPHUEHTHPOBAHHBIX pPa3pbIBOB B IPOLIECC CEMCMOTEKTOHMYECKOTO TEUECHMS
reocpennl. KyckoBaTo-0no4Hass reocpeia HUMeeT pa3HOMacIITaOHbIe HepapXHUecKue YpPOBHH, HYTO
obecreunBaeT cucTeMe He0OOXOAMMBbI HabOp cTerneHeil cBOOOABI ISl IEPECTPONKU BHYTPEHHEH CTPYKTYPHI.
Ot1o mo3BosisieT cucreMe 3(PQGEKTUBHO aqanTUPOBATHCS K BHELIHEMY HArpyXeHUIO, (OPMUPYS PEXKUM
CeMCMOTEKTOHMYECKOTr0 TeueHus. JlaHHbIN BBIBOJ MMEET (PyHAaMEHTaIbHOE 3HaUeHHE JUIs CEHCMOJIOTHH, T.K.
NEPEBOIUT SMIIUPUYECKHE HAOIIOAEHNS OTKJIOHEHUS! CYMMapHOTO CEHCMHMYECKOr0 M3Iy4YEeHUsI OT CPEIHHUX
3HAYEHUH, UCIIOJIb3YyEeMOEe JIJIsl IPOTHO3a 3eMJIETPSICEHUM, B pa3psil GU3Muecku 0OOCHOBAHHBIX KPUTEPHEB.
OTU OTKJIOHEHMSI OTpa)kaloT HE CiydailHble (UIyKTyalMd, a IpOLIECC CaMOOPraHU3allid TeoCpelbl Kak
TEPMOJAMHAMUYECKON CUCTEMBI.

YTBepkKACHUE O TOM, UTO AMILIUTY Al OTPULATEIBHBIX OTKJIOHEHUI CEICMUYECKOM IUCCUTIALIMY OT CPEHUX
3HAYCHUH MPSAMO ONPEACISIOT BETMUMHBI HAKOIIJICHUSI B T€OCPE/Ie PHEPTUHN YIIPYTHX J1ehOpMaIHid, IBISIETCS
KaK MMHMMYM HETOYHBIM, IIOCKOJIbKY OaJlaHC SHEpPIuu CBSI3aH HE TOJIBKO CEHCMHYECKHM H3IIyYEHHUEM,
HO U C JUCCUIIAIMEeN B TEIUIO Ha paspeiBax. IIpakTuueckue pacuersl MOKa3bIBAIOT, YTO B OOJIBILIOM YHUCIIE
CIIy4aeB dHEprus, 3aTpaynuBacMas Ha IIPEOIOJICHUE CUJI TPEHHUsI, MOKET KaK KPaTHO IPEBOCXOJUTH SHEPTHUIO
CEHUCMUYECKOT0 M3JIYUeHHS] U3 ouara 3eMJIETPSCEHHs, TaK ObITh KpaTHO MeHblel. [lagenue celicMuueckoit
AKTHUBHOCTH MOJKET CBHUJETEIBCTBOBATh HE O HAKOIUICHUM HAIPSLKEHHUH, a O MEPEXO0/e CUCTEMBI K HHOMY,
HECEHCMMYECKOMY PEKHMMY AMCCUIIAUMU B paMKax €€ NMHAMUYECKOM aJalTaluy, HaupuMmep, K KpHuIly,
MEJUICHHBIM, TUXUM U HU3KOYaCTOTHBIM 3€MJIETPACEHUAM C IIPEUMYIIECTBEHHBIM IIPOU3BOACTBOM SHTPOIINHU
reocpessl.

B xoze mporpeccupyroero BHEIHEr 0 HarpyKeHUs MOKET IPOUCXOAUTH ITOCTEIIEHHBIN POCT IPOU3BOJACTBA
SHTPOIUU TEOCPEAbl W/HIU CEHMCMUYECKOH AMCCUMALMU, KOTOpPBIE CIeNyeT aHAIM3UPOBAaTh C TO3HMLUHU
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HEJTMHEHHON HepaBHOBECHON TepmoauHamuku (nipuHiun Lurnepa). Jdns reocpessl, anmpoKCUMHPYEMOi
KYCKOBAaTO-0JIOYHOW HJICATBHO YIPYTOH CUCTEMON C TPEHHEM Ha pa3pbiBaX, MOTYT OBITH CPOPMYITUPOBAHBI
JIBE TEOPEMBIL:

1. CramuonapHasi cTtajus CEMCMOTEKTOHMYECKOTO TMpoIecca OTBEYACT MaKCHUMyMYy CEHCMUYECKOU
JUCCUNIALWHU P ONITUMU3AIMU CTPEMIICHHS K BBIMOJHEHUIO MPpUHIUIIOB ['amMuiibToHa U [Tpuroxuna.

2. HeycToluuBOCTh CEHCMOTEKTOHMYECKOTO IMpOIEcca, paccMaTpuBaeMas B paMKaxX HEJIMHEHHOM
HEPAaBHOBECHOU TepMOIUHAMUKY ¥ NpuHIHIMA [{urinepa, MokeT ObITh BEISBICHA U3 DBOJIONMOHHOTO aHAIHA3A
MOBEJICHUSI CHUCTEMBI M JOJKHA CBSA3BIBATHCS C MOCTEIEHHBIM MOBBIIIEHUEM MPOU3BOJCTBA YHTPONMUU Ha
AKTUBHBIX CEHCMOICHHBIX Pa3JIOMaX.

Hcnonb30BaHUE BBISBICHHBIX 3aKOHOMEPHOCTEW IMO3BOJISIET HAMETUTh IIyTH PAa3BUTUS TEOPHUH
JIOJITOBPEMEHHOTO IMPOTHO3a 3EMJIETPSICECHUM.

Paboma evinonnena no I'oczadanuio UP3 PAH.
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When solving the inverse tectonophysics problem of reconstructing the crustal stress state from discontinuous
displacements, various modifications of target functions based on the Wallace hypothesis are considered. It
is shown that all the applied objective functions have a structure similar to the dissipative function in the
classical theory of plasticity with the Huber-Mises potential. The main disadvantage of such functions is a
significant error in determining the orientation of the principal stresses in the absence or small number of chips
of the second coupled crack system. In this case, the orientation of the principal stresses will be optimal, at
which the chipped cracks are close to the sites of maximum shear stresses.

For a model of the geo-environment in the form of an ideal elastic piecewise-block system (M.A.Sadovsky),
a new expression for the objective function is proposed, consisting of the difference between the specific
energy of elastic unloading and the specific work expended to overcome the frictional stress at the ruptures.
The maximum values of such an objective function determine the positions of the observed chipped cracks
with angles to the maximum principal stresses corresponding to the Coulomb—Mohr theory.

For the new type of objective function, the Wallace condition, which determines the maximum energy
of elastic unloading (Hamilton>s theorem for conservative mechanical systems), as well as the condition for
minimal work against friction forces (Prigogine>s principle for dissipative systems), are not fulfilled in their
extreme form.

Practical calculations show that in a large number of cases, the energy spent on overcoming friction forces
can be either many times higher than the energy of seismic radiation from the earthquake source, or be many
times lower. A drop in seismic activity may indicate not an accumulation of stresses, but a transition of the
system to a different, non-seismic mode of dissipation as part of its dynamic adaptation, for example, to creep,
slow, quiet and low-frequency earthquakes with a predominant production of entropy of the geomedium.

During progressive external loading, there may be a gradual increase in the production of entropy
of the geomedia and/or seismic dissipation, which should be analyzed from the perspective of nonlinear
nonequilibrium thermodynamics (Zieglers principle). Two theorems can be formulated for a geo-environment
approximated by a lumpy-block ideally elastic system with fracture friction:

1. The stationary stage of the seismotectonic process corresponds to the maximum of seismic dissipation
while optimizing the desire to fulfill the principles of Hamilton and Prigozhin.

2. The instability of the seismotectonic process, considered in the framework of nonlinear nonequilibrium
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thermodynamics and the Ziegler principle, can be identified from an evolutionary analysis of the behavior

of the system and should be associated with a gradual increase in entropy production on active seismogenic
faults.

The use of the revealed patterns allows us to outline the ways of developing the theory of long-term
earthquake forecasting.
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