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It was proposed a method for the prediction of the occurrence of fourteen day resonances
of gravitational tides in the Earth’s crust. The data of registration of parameters of tidal
gravitational factors including fluctuations of the barycenter in Earth-Moon system in different
geophysical fields was presented for the first time. It was given the estimation of the amount of
changes in the stress-strain state of the geological environment under the resonances influence.
It was substantiated possible directions of using energy of the resonances of gravitational tides
in the Earth’s crust in oil and gas fields, the earthquake prediction, security of large man-made
structures (hydroelectric dams), and the development of theories of single deformation killer
waves.
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Pe3oHaHChI rPABUTALIMOHHBIX IPUJINBOB —
MOIUHBIA JHEPreTHYeCKUN UCTOYHUK

reOJHHAMHUYCCKHUX IIPOUECCOB B 3eMHOM Kope

B.I. Cubrarynus,

C.A. Ileperokun, A.A. KaGanos

HII «Qkonocuueckuii yenmp payuoHaibHo20 0C80EHUS
NPUPOOHBIX PECYPCOB»

Poccus, 660049, Kpacnospck, np. Mupa, 53-310

Ipeonosicen cnocob npocHo3a 6pemeHU 603HUKHOBEHUS PE30HAHCO8 UemblPHAOYAMUOHEEHbIX
2PAGUMAYUOHHBLX NPUIUBOE 6 3eMHOU Kope. Bnepevie npedcmasnenvl Oanuvle pecucmpayuu
PE30HAHCO8 NPUNUBHBIX 2PAGUMUPYIOWUX PAKMOPOS, BKAIOUAS KONeOAHUA OapuyeHmpa cucmemyl
3emna — Jlyna 6 pasnuunbix 2eohpusuueckux noasax. [Jana oyeHka Geiudunbl USMEHeHUL HAnPICeHHO-
0ehoOpMUPOBAHHO20 COCMOAHUSL 2€002UHeCKOl cpedbl N00 GauUsHUEeM pe30HaHco8. OOO0CHO8AHbL
BO3MOJICHbIE HANPAGNEHUS UCHONb306AHUS DHEPIUlU PE30HAHCO8 2PAGUMAYUOHHBIX NPUIUBOS 8
3EMHOI KOpe 6 Hehme2a3060t Ompaciu, NPU NPOSHO3e 3eMAempsAceHull, obecneyeHuu 6e30nacHoCmu
KPYNHbIX MmexHo2eHHbIX coopyocenuil (naomun I'OC), pazpabomre meopuu 603HUKHOBEHUS.
0OUHOUHBIX 0ehOPMAYUOHHBIX GOIH-YOULLY.

Kniouesvie crnosa: PE3OHAHC, epaeumauummblﬁ npuaue, 6apuueymp, ceojloeuvecKka cpe()a,
semjiempscenue.

Beenenne

HploTOH Ha OCHOBE 3aKOHA BCEMHPHOTO TATOTEHUS OOBSICHWIJI MPHUPOAY IPUIMBOB B MODPSX H
okeaHax. ['paBUTAllMOHHBIC MPHIMBBI XapaKTEPHBI HE TOJBKO JJISI MOPCKOM Cpensl (Tie OHHU JIer-
KO HaOJIIOAAIOTCSl 4eJIOBEKOM 0Oe3 mpuOopoB), HO M s 3eMHOWH KOpbl. COBpeMEHHBIE JIa3epHbIC
uHTephepoMeTphl-1eHOpMOMETPBI, BBICOKOTOUHBIE I'paBUMETpPbl 1 GPS-1ipueMHUKH 03BOJISIOT pe-
TUCTPUPOBATh NPUIMBHBIE BOJIHBI B reosiornueckoi cpene [1, 2]. Ilpu Mopckux mpuirBax BELIECTBO
nepeMernaeTcs B IPOCTPAHCTBE, B 3eMHOM KOpe MPUIIUBBI IPUBOJAT TOJIBKO K BEPTUKAIBHBIM KOJIe-
0GaHMSM YaCTHIl TOPHBIX TIOPOJ M BBI3BIBAIOT M3MEHEHUS TEH30pa HAIPSDKEHHO Ae(hOPMHUPOBAHHOTO
coctostaus (HJIC) reonoruyeckoit cpensi [3].

B cpenHux muporax ABaxk/Jbl B CYTKHU IOBEPXHOCTH 3€MJIU U I'PAHUIIBI pa3/iena BHYTPH 36MHOU
KOPBI CMEINAaroTCs BAOIb paanyca 3emun Ha 30+40 cm [4].

YcranoineHo [3, 4], 4TO IPUIUBBI UMEIOT CIOXKHYIO CTPYKTYPY: HanOosee n3ydeHsl PHIINBBI
BZIOJIb KBaTOpa (mapasuieneii), o0pasyomiie 0eryilyto BoiHy. [IpuiinBel BIOJIb MEPUAHAHOB MEKY
TIOJTIOCAaMHM M 9KBATOPOM, COTIIACHO nccienoBanusM Dpi (1845 r.), mpeacTaBisioT coOoi CTOsSIHE BOJI-
Hbl. [IpuiuBbl IensaTCs Ha CyTOYHbIE, ITOJyCyTOYHbIE, MoJyMecsiuHble — 14+15 cyTok u Gojee aiu-
TEJIbHbIE, CBSI3aHHbIE C IBMKEHUEM 3eMiin BOKpyT ComnHua [4].

I'paBuTanIMOHHBIE MPHJIMBBI MOCTOSHHO PETHCTPUPYIOTCS CIELHANBHON ammapaTypoil (B ToM
YHcIIe JT1a3epHBIMU HHTEppepoMeTpaMu-aeopmMomMeTpaMu) Ha reoMHaAMUYecKuX noauronax PAH u
Ipyrux opranuszanuii [5]. Bo3HHKHOBEeHNE PE30HAHCOB I'PABUTALIMOHHBIX MPHIMBOB B 3eMHOM Kope

CJEelyeT U3 HbIOTOHOBCKOM T€OpHUH TIroTeHus [3].
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B pycckos3bIuHON JMTEpaType HaM HE yAaJIOCh HAUTU IIPUMEPHI NPOSIBICHUI PE30HAHCOB
IPaBUTALMOHHBIX IIPHJIMBOB B 3eMHOHN Kope. Kpome «KkJlacCHYeCKMX» MPUJIMBOB Ha HAIPsHKEHHO-
nedopmupoBantoe coctossaue (HJIC) reoornueckoii cpeibl OKa3bIBAIOT BIMSIHUC U APYTHE UK~
YyecKHe rpaBuTUpylomue pakTopsl. B uacTHOCTH, H3BeCcTHO, uTO BOKpYT COJHIIA BpallaeTcs He EHTP
TSDKECTH IJIAHEThI 3eMJIsl, a TaK Ha3bIBaeMblil OapuieHTp cucteMbl 3emitst — JlyHa. [Ipu aToM B cBsi3u
¢ pasnuuneM macce (Macca Jlynsl = B 81 pa3 MeHblIe Macchl 3emMiin) OapUIEHTP HAXOAUTCS BHYTPH
3emuu u konebnetcs Ha riayoune ot 1200 1o 1900 kM OT MOBEpXHOCTH 3eMJIM B TE€UEHHE JIyHHOTO
Mecsina. MI3BecTHO, 4TO eClIH LHEHTP TSDKECTH (PU3MUECKON CHCTEMBI HE COBIIAJAET C T€OMETPHUECKUM
LEHTPOM, TO MPU BPAILEHUH BO3HUKAIOT NEPHOINYECKHE KOJIeOaHUsI HANpsDKEHUH (nedopmaruii).
Takum 00pa3oM, MOMUMO T'paBUTAMOHHOTO (MpuiauBHOTO) BiusiHuA Jlynsl n Connna smrocdepa
3eMJIi OCTOSIHHO TI0JIBEPraeTCs BOJIHAM CHKATHUSI-PACTSIKEHMSI 32 CUST U3MEHEHUS MTOJIOKEHU s Oapu-
meHTpa. B 2009 r. aBTopamu ObLTa 000CHOBaHA HEOOXOIUMOCTh y4eTa KoieOaHu OapuIleHTpa Ipu
OLIEHKE MPUJIMBHBIX BO3JICHCTBHH Ha reosiornyeckyto cpeny [6]. st pacuéra koopauHat OapuieHTpa
HCIIOJIb30BaJICs IPOrpaMMHBII KomIuteke Kannpopuuiickoro TexHnoiorndeckoro nueturyra (CILIA)

st apemepu [7].

HopmupoBka npuiInBHBIX (hpakTOpOB
JJIS1 OLlCHKH BO3/IeiiCTBHS HA HANIPSI:KEHHO-/1e(DOPMUPOBAHHOE COCTOSIHUE

re0J10rH4ecKoil cpeabl

B TedeHme TYHHO-COTHEUHOTO MecsIa paccTossHue 3emurst — JIyHa u3MeHseTcs npuMepHo Ha 40
TBhIC. KM, (a3bl JIyHbI H3MEHSFOTCSI OT MOJHOJYHHUS 0 OTCYTCTBHUs JIyHBI Ha HEOOCBOIC («UepHAS»
Jlyna), a 6apunenTp cucremsl 3emiis — JIyna xonebnercs npumepHo Ha 700 KM BHYTpH ITUTOC(HEPHI —
BepxHel MaHTHH. [|Jist TOro 4ToObl yBS3aTh YIOMSIHYThIE I'PAaBUTUPYIOIIKE (HAKTOPHI B AMHYIO CH-
CTEeMy OTCYeTa, ObLIa UCTIOIh30BaHa HOPMUPOBKA IMapaMeTPOB TPABUTHUPYIOIUX (PaKTOPOB B HHTEP-
Basie oT Hyn4 10 eanHuIs (0;1). IIpu 3TOM 3a eAMHUITY TPUHITO MAKCUMAaJIbHOE 3HAaU€HUE ITapaMeTpa
B TEUCHUE roja, a 3a 0 — MUHUMaIIbHOE TOI0BOE 3HAUCHUE.

B pesynbrare nosyuensl rpadMKy H3MEHEHHUsI BO BpeMEHH HOPMUPOBAHHBIX K €MHHMIIE [TapamMe-
TPOB rpaBUTUpPYOMUX (hakTOpoB (paccrosHue 3emis — JIyna, dassl JIyHBI, paccTosHIEe OapUIICHTpa
OT MOBEPXHOCTH 3eMJIH U OT HaOJIroaTels, T.K. OApPUIIEHTP B JTF000H TOUKE HE TOJBKO KOJIEOIeTCs 10
BEPTHUKAIIH, HO U «00eTraeT» 3¢MHOH Iap BOIb Mapajiiesci).

IIpu sToM makcumanbHoe BausHue Ha H/IC reonorudeckoil cpeabl 3eMHOTO IIapa OKa3bIBalOT
kosiebanus OapuiieHTpa B nHTepBaje £28-30° OTHOCUTEIBHO MIOCKOCTH IKIUITHKH.

Ha puc. 1 npezacrasieH ¢pparMeHT HOPMUPOBAHHBIX MAPAMETPOB MPHIIMBHBIX I'PABUTHPY FOIIUX
(hakTOpOB ISt HAOTFOAATENS, HAXOSAMIETOCS B MyHKTE ¢ KoopauHaramu 53° c.ar. u 91° B.1.

[IpunuBHBIE BOJHBI CLIOCOOHBI BXOJUTH B PE30HAHC MEXIY cO0O0M MpHU M3BECTHBIX YCIOBHSIX
Omm3ocTy 9acToTH U (asbl. JauHHONeproaHbie (14-15 CyTOK) rpaBUTAIIMOHHBIC TPHIIHBHI yIOBJIET-
BOPSIIOT 9TUM YCIIOBHUSIM, IT09TOMY I'pa)MKH I'PaBUTHPYIONUX (PaKTOPOB 00pa3yIOT TOUKH Iepeceye-
HUSI, KOTOPBIE MBI pAaCCMAaTPUBaEM B KQUeCTBE HHIUKATOPA PE30HAHCOB I'PABUTAIIMOHHBIX IPUIUBOB.
BpeMms pe3oHaHCOB MOXHO paccyuTaTh ¢ MOMOIIbI0 anmnapara MatLab kak Touky rnepecedeHus AByX
byskumit X u Y:

X=[J;

Y=/
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fori=1:3
k=i+2;
for j=1:4-i
[xi.yi] = polyxpoly(A(, ), A(,i+1),A(. 1), A(. k);
k=k+I;
X=[Xxi];
Y=[Yyi];
end
end
[Tpu NOArOTOBKE PUCYHKOB MBI JIJISl HATJISLJIHOCTH TOJIb30BaIUCh rpaduueckoit popmoii. [Tpun-
UM rpaduyeckoro MporHo3a Pe30HAHCOB Pa3IMYHBIX TPABUTHUPYIOMIUX (AKTOPOB MPEACTABIICH Ha
puc. 1. B nanbHeiiiem U3I0KeHHH Ha BCEX PUCYHKAX MCIOJIb30BAIUCh YCIOBHBIE 0003HAYCHUS, IPH-
HSTBIE 1715 puc. 1.
Crenyer OTMETUTD, YTO OCHOBHOM PEe3yJIbTAT HAIIUX UCCIICIOBAHUIN — IPOTrHO3UPOBAHKE U PETH-

CTpalusa p€30HAHCOB I'PaBUTALIMOHHBIX IPUJIMBOB B PA3JIMYHBIX I‘eO(bI/I?;I/I‘IeCKI/IX OJIAX.

IIpumepsI nposiBJIeHNs Pe30HAHCOB IPABUTANMOHHBIX NPUJIHBOB

OO0OCHOBaHHOCTD TPEIIOIOKEHHS O MPHYPOUEHHOCTH NEepeceyeHni Ipa)ukoB TPaBUTHPYIO-

111870.€ (baKTOpOB K p€30HaHCaM MPHUJIINBOB MOATBEPKACHA MHOI'OJICTHUMH SKCIEPUMEHTAJIbHBIMU JIaH-
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Puc. 1. Pe3onancsl geopMaiMoHHbBIX PUIMBOB U MOMEHT aBapuu Ha CasiHo-1lymenckoii 'DC Ha peke Enunceii
(Kpacnostpckuii kpaii, 17.08.2009)
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HBIMH. B 9acTHOCTH, Ha puc. 2 mpencTaBieHa KOPPENAIUsI MEXKy Pe30HAHCAMH I'PaBUTAIlHOHHBIX
MIPHJINBOB, CEHCMHUYECKOI, SJIEKTPOMArHUTHON SMHUCCHEN M IMUCCHEH pa/IoHa B ITOA3EMHBIX BOAAX.

[Ipu reogmaamuueckoM MoHutopunre B 2007-2015 rr. Ha m-oBe Kamuartka, o. CaxanuH U B
Antae-CastHCKOW 00JIaCTH HOCTOSIHHO HAOJIIOAAI0TCSl PE30HAHCHI I'PABUTAIIMOHHBIX TPUIIUBOB [2, §].

[IpuHIMIHaNbHOE OTIMYNE TO3UIMK aBTOPOB OT IPYTUX HMCCIEIOBATENeH 3aKiIiodaeTcs B J10-
MyIIEHNH B KA4ECTBE PHEPreTHUYECKOr0 MCTOYHMKA HANPSKEHHO-1€()OPMHUPOBAHHOIO COCTOSHHS
(HJC) reonoruueckoi cpe/ibl He TOJIBKO J1yHHO-COJTHEYHBIX IPUIIMBOB, HO U KOJleOaHuii GapuIieHTpa
cucremsl 3emutst — Jlyna. [Ipn 5TOM OCHOBHOE SHEPreTHYECKOE BO3/ICHCTBHE HA TEOJIOHUECKYIO Cpe-
Jly OKa3bIBAIOT HE CAMU IIPUJIMBbI, & PE30HAHCHI IPUIUBHBIX (PAKTOPOB pa3IUYHbBIX THUIIOB, BKIOYAs
B3aMMOJICHCTBIE JTYHHO-COJIHEUHBIX NPHIIMBOB ¢ KojeOanusiMu 6apuneHTpa. Ha puc. 3-8 n3obpasxe-
HbI IPUMEPBI MIPOSIBJICHUS PE30HAHCOB I'PABUTAI[MOHHBIX MPHIJIMBOB B PA3IUYHBIX T'€OPH3MUECKUX
TIOJISIX.

Kax BugHo u3 puc. 2, crpykrypa EMOMII3, smuccun pagoHa, ceiCMHYECKON IMUCCUH YETKO
KOPPEIUPYIOTCS € MepeceueHreM IpaiKoB I'PaBUTHPYIOMUX (paKTOPOB, T.e. C pe30HaHCAMH I'PABHU-
TAIMOHHBIX NPHWIHBOB. Bo Becex pernonax Cubupu u Jlansuero BocToka 3Ta 3aKOHOMEPHOCTH MPO-
SIBJICHUS] PE30HAHCOB IPHJINBOB B CTPYKTYPE Te0(pU3NIECKUX TaHHBIX YCTOMUNBO (DUKCHPYETCSL.

ComnocraBieHue BpeMeHH KaTacTpoduyeckux (M>6.0) 3emierpsiceHuii Ha 3eMHOM Iiape 3a XX

n XXI BB. ¢ PACYCTHBIMHU PE30HAHCAMHU I'PABUTANUOHHBIX IPUIIMBOB JJI KAaXA0T'0 CEHCMHUYECKOT0

Pe30HaHCHI rPABUTAIHOHHBIX NPHJINBOB B 3eMHOIi KOpe H HX B/IHsIHHE HA celicCMHYeCKHe,
anekrpoMaruuTusle (EMOMII3) u razruapoxumudeckne (Rn) npeasecrunku Kaa-Xemexux
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Puc. 2. Koppensuus Mexay CTpyKTYypoil €CTECTBEHHOTO UMIIYJIBCHOI'O 3JEKTPOMArHUTHOTO MO 3eMIIH,
CTPYKTYpO SMUCCHH PaJOHa U PACUETHBIMHU pe30HaHCAMH Ae()OPMALMOHHBIX IIPUIHBOB
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Puc. 3. PacnpeneneHne 4acTOThl COBIaACHUsST MOMEHTOB (£12 dacoB) cmubHBIX (M>6.0) 3emiieTpsiceHHl B
XX-XXI BB. ¢ BpeMEHaMH pa3IM4YHbIX TUIIOB PE30HAHCOB I'PaBUTALIMOHHBIX IPUIUBOB

COOBITHS ITO3BOJISCT YTBEPK AT, 4TO 0K0JI0 80 % KaTacTpohUIecKuX 3eMIICTPICEHUN 10 BPEMEHH C
TOYHOCTHIO 12 U COBMAAAIOT C pacyeTHBIMU pe30oHaHcamu [9].

Ha puc. 3 npencrapiieHa MprypoYeHHOCTh BEIOOPKH KaTacTpOo(PUUSCKIX 3eMIICTPSICEHUN K OIIpe-
JICNIEHHBIM THUIIAM PE30HAHCOB (IIepeceYeHUsIM I'PadHKOB Pa3IMYHBIX I'PABUTUPYIOIINX (HAKTOPOB).

Tecnas xoppensius (okoo 80 %) Mex Iy BpeMEHEM pacueTHBIX PE30HAHCOB U cpabaThIBAaHHEM
ceiicMuueckux o4yaroB 3adukcupoBana B Antae-CassHCKOM CEiCMOAKTHBHOM peruone, Ha KamuaTke
u Caxanune s 3emierpscenuii ¢ M>5.0.

TaxuMm 00pa3oM, pe30HaHCHI TPAaBUTAI[HOHHBIX PHJIMBOB ABISIOTCS TPUITEPaMH MOIABIISIONIE-
ro OOJBIIMHCTBA CHIIBHBIX W KaTaCTPO(PHUUSCKUX 3eMIICTPSACCHUI Ha 3eMHOM Irape. [lomumo ceiic-
MHUYECKHX 04aroB PE30HaHCHI MPHJIMBOB OKA3bIBAIOT BIMSHUE U HA APYTHUE Ie0JOrnyeckre 00bek-
THl. B mpormecce miccneoBaHmil BEISBIICHO BIUSHHAE PE30HAHCOB HAa TaKUE OOBEKTHI, KAK CKalIbHEIC
MacCHBBI, (DJIIOMIOHACHIIIEHHBIE KOJUIEKTOPBI B 36MHOM KOpE, a TaKKe TEXHOT'CHHBIE COOPYKEHHS
(urotunsl ['2C).

Puc. 4 neMoHCTPUPYET KOPPEIALHUIO aMIUTUTY/] CIIEKTPa CEHCMUYECKUX IIIYMOB I'PaHUTOUTHOTO
MaccuBa (B paiioHe . KpacHosipcka) ¢ IporHO3HEIMU pe3oHaHcaMu. Kak BUIHO, Tpu Hey4ETe Koreha-
HUH GapUIEHTpa HEBO3MOXKHO 00BSICHUTh aHoMaluu (A, B, C) aMIUIMTY/1bl CHIEKTPOB CEHCMUYECKUX
ITyMOB B TPAHUTOHJIHOM MacCHUBE.

B nocnennue 5 et (Cy/s 1o myOauKausaM) yCUITHIICS HHTEPEC UCCIeIoBaTeNel K OlleHKaM BIIU-

SHUS T'PABUTALIMOHHBIX MMPHUJIMBOB HA I'€OJIOTHMYCCKYIO CPEaAYy. B YaCTHOCTH, B JIMTCPATYypPEC aHAJIU3U-
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Puc. 4. AMIInTy 18I ClIEKTpa CEHCMHUYECKHX IIyMOB TPAHUTOMHOTO MAaCCHBA M PE30HAHCHI TPaBUTALMOHHBIX

NMpUINBOB. AHOMAIUHU CIeKTpa IrymMoB Ha kaHamax X, Y, Z (A, B, C u np.) oOycIIOBIEHEI pE30HAHCOM

14-15-gHEBHBIX TYHHO-COTHEUHBIX PHIINBOB U KoJeOaHneM OapuueHTpa cucteMsl 3emis — JlyHa

pyeTcs BAUsSHUC MPUIMBOB Ha MOBeACHUE (IIFOUIHBIX (BOZOHOCHBIX) cucTeM [10]. MHOTO BHUMaHUS

yzessieTcst BKJIay IpHUIMBOB B aHOMaJIbHOE I'paBUTAlOHHOE Toste 3emun [11 u ap.].

OHAKO MPH 3TOM KCCIICAO0BATEIM HTHOPUPYIOT BKJIA ] KoJicOaHuit OapuiieHTpa B QOpMUPOBAHHE

H/IC reonornyeckoii cpensl. Heyuér pe3oHaHCOB I'paBUTAIIMOHHBIX NPHJIMBOB HE MO3BOJISET YIO0-

BJIETBOPUTCIIBHO OOBSICHUTH PE3YIBTATHI OKCIEPUMEHTOB, BBINIOJTHEHHBIX IMTPHU PECHICHUUN pa3IMYHbBIX

3amaq (0T mporHosa 3emiuerpscenuit no ouenku HJIC reonmoruveckoit cpensr npu I'T /] MorUTOpHH-

— 152 —



Victor G. Sibgatulin, Sergey A. Peretokin... Resonances of Gravitational Tides as a Powerful Energy Source...

re u 1p.). JlocTaTouHO COMOCTaBUThH BIUSHHE PE30HAHCOB JIBYXHENCIBHBIX MPUIUBOB C OTKJIMKOM
(rronIOHACHIIEHHBIX KOJIIeKTopoB [10] (puc. 5), 4ToO0bl yOEnInuTHCS, YTO UMEHHO PE30HAHCHI Tpa-
BUTAIIMOHHBIX NPUJIMBOB (POPMUPYIOT TIOJIE HAIPSKEHHI B T€OJIOTMYECKOM cpejie, B YaCTHOCTH BO
(IO TOHACHIIIEHHBIX KOJUIEKTOPAX.

OCOOCHHOCTH LMKJINYECKMX M3MEHEHUH I0JIsl HAIPSHKEHUH Ha FeOJIMHAMHYECKOM IOJHUIOHE B

paitone C.-IlerepOypra [11 u np.], mpencraBineHHble Ha pHUc. 6, CBUACTEILCTBYIOT O TECHOM (TIpakK-

<A rpaguk kosebanuil yposus noaIemMmLIx Bol B
700 KpHCTANAnueckom accune (Ypanna) TPAGUK WIMEREHNS YPOBHS MOIEMUBIX BOT
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Puc. 5. OTkiHK (IIFOU TOHACHIIIEHHBIX KOJUICKTOPOB Ha Ty HHO-COJTHEYHbIE IIPUITUBLI (MHTEPIIPETALUs TPaQUKOB,
npencraBicHHBIX B cTatbe A.H. becenunoii u ap. [10])*

*KOJ’IC63HI/IF{ ypOBHﬂ IIOA3EMHBIX BOO B KpI/ICTaJ'IJ'II/I‘IeCKOM MaCCHUBC HC3HAYHUTCJIBbHBI, TCM HC MCHCC M B 3TOM cnyqae
Ha0JII01aeTCs KOPPESALHUs C PE30HAHCAMU MTPHUIMBOB
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Puc. 6. ComocraBieHre MaHHBIX PErHCTPAIMU MPUIUBOB ceiicmomeTpom B paiione C.-IletepOypra [11] co
BPEMEHEM PaCUYETHBIX PE30OHAHCOB
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tudecku 100%-HOi) KOpPEJSIUU ¢ Pe30HAHCAMK MPHIJIMBOB. Bce 0COOCHHOCTH MMOJIsI HANPSIKEHU I
COOTBETCTBYIOT pacuéTHBIM TOUYKaM BOSHUKHOBEHH S PE30HAHCOB.

Pe3onaHchl npuiinBoB okasbiBatoT BiusiHue Ha HJIC KpyIHBIX TEXHOT€HHBIX 00BEKTOB (IIJIOTH-
el 'OC n 1.1.). Ha puc. 7 u 8 npencrasiieHa Hamla HHTEPIPETANNS JAHHBIX O KOJIeOaHUIX TIOTHHBI
B Jlarecrane (CBAH-nunarpamma B3sita u3 pokiana M®3 PAH Ha kondpepeHnun «lanbrnepuHckue
greHus — 2013»), a Takke KoJIeOaHUN CEKIINU TUIOTHHBI B KpacHOSpCcKkOM Kpae (ICXOIHbBIC TaHHBIC U3
otuéta D3 PAH 3a 2012 r. mo reogunamuueckomy MmoHutopuHry CasiHo-Illymenckoit I'DC). Kak
BuaHO, B H/IC MIOTHH Oy THMBIH BKJIaJ{ BHOCST PE30HAHCHI IPABUTAIIMOHHBIX MPMIMBOB. K coxaire-
HUIO, BIUSHNE PE30HAHCOB TPaBUTAI[MOHHBIX NMPUIMBOB HAa 0€30MACHOCTh KPYMHBIX TEXHOTEHHBIX
COOpY’KEeHMH He y4HThIBaeTcs. HeoOXonnMo nmepecMoTpeTh MPUHIUI OpraHu3alny TeoJuHaMHuYe-
CKOTO MOHUTOPHHTA MJIOTHH, JONTOBPEMEHHBIX XPAaHUIIHUII PaAHOAKTUBHBIX OTXOA0B U IPYTUX KO-
JIOTMYECKH ONACHBIX 00BEKTOB.

B uactHOCTH, aBTOpPBI pekomeHnaoBanu (2013 r.) mpu MOIEpPHU3AIUU CETH T€OAMHAMUYECKOTO

moruTopuara [ XK B paiione KpacHospck He TOTBKO 00€CIeYnTh MOHUTOPHHT 3eMIICTPSICEHUN U HX

CBAH guarpammei kone6aHuit NnNoTUHLI B [larectaHe
(AaHHbIe 3 aoknaaa UP3 Ha koHdepeHuun “TanbnepuHckue yteHus - 2013”)
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Puc. 7. Wnrtepnperamus mpupoxsl aHomannii CBAH-aHanu3za coOCTBEHHBIX KoJIeOaHHWI TIOTHHBI
I'DC B Harecrane. HabOmiomaercst siBHast koppensinus cTpykrypsl CBAH-mmarpammer ¢ pe3oHancamu
TPaBUTALMOHHBIX IIPUINBOB
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Puc. 8. UnTepnpeTanus npupoabl HallpspKEHUH OAHOM n3 cekuuid toTuHsl (MapT 2014 1)

BIIMSTHUSL HA TEXHOTCHHBIE OOBEKTHI, HO U OJHOBPEMEHHO KOHTPOIMPOBATH MEJICHHBIC BOJHBI Jc-
(dhopMaIuu B reoJIOrHYecKoil cpejie, KOTOphIE, 10 HAITMM HAOJIIOICHHSIM, TAKKE TCHEPUPYIOTCS Pe30-
HaHCaMU TPaBUTALlMOHHBIX MPUIUBOB. V3BecTHAs TexHOreHHas kaTacTpoda Ha CasHo-LymreHckoi
I'DC (17 aBrycra 2009 1.), BepOsITHO, BbI3BaHA PE30HAHCOM IUIOTHHBI U OJUHOYHOMN BOJIHBI Aehopma-
uuu [8, 12].

Peakuus ¢gaouaHbIx He)Tera3oBbIX 00bEKTOB HA Pe30HAHCHI NPUJINBOB

B HedTera3zoBoii oTpacin pe30HAHCHI IPUIUBOB MOTYT HCIIOJIb30BAThCS IS MPSIMbBIX [TOUCKOB
He(rerazoBsix 3anexeit (HI'3) [12,13].

B HI'3 B pe3ynsraTe pe3onanca 14-15-1HeBHbBIX IPUINBOB BOZHUKAIOT CTOSTYHME BOJTHBI B YaCTOT-
HOM JHana3oHe oT nojeit 1o Heckonpkux I (0,1+3,0 I'm) B 3aBucHMocTH ot mapametpoB HI'3 (momi-
HOCTB 3aJIC)KH, €€ POTSHKEHHOCTh, (PIIFOM IOHACKIIICHHOCTR) (puc. 9) [13]. Peructpupys Ha mOBEpXHO-

CTH COOCTBEHHBIE HU3KOYACTOTHBIC KOJIEOaHUs HF?), MOXHO YCTAaHOBHUTH MECTOIIOJIOKECHHUEC 3aJICIKU.
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Puc. 9. Bo3HMKHOBEHUE CTOSYUX BOJIH B HCq)Tel"aSOBLIX 3aJIe)Kax o1 BIUAHUEM PE30HAHCA I'PaBUTALIlMOHHBIX
NPpUINBOB

AMIIUTYIHO-(ha30BbIe ITApaMeTPhl PE30HAHCOB TPAaBUTALIMOHHBIX ITPUJINBOB PA3JINYHBIX THIIOB
B 36MHOW KOp€ HEJJOCTaTOYHO HUCCIICTOBAHBI.

I'my6una nmpoHUKHOBEHUS Ae()OPMANMOHHBIX BOJH, BHI3BAHHBIX I'DAaBUTAIIMOHHBIMH PE30HAH-
camu, BeposiTHO, Oosiee 30 KM, T.e. OXBAaThIBAET 3€MHYIO KOPY, JUTOC(EpPY U, BO3MOKHO, MAHTHIO
(1o 2000 kM), T.K. B TEYEHHUE «IYHHOI'0» MecsIa OapuueHTp cucteMsl 3emiist — JlyHa nepemernaeTcs
BHYTpH Texa 3emun Ha 700 kM (o1 1200 1o 1900 kM OT MOBEPXHOCTH).

OKCHEpUMEHTAIbHO YCTAaHOBJIEHO, YTO PE30HAHCHI I'PABUTAIMOHHBIX HMPUIMBOB YCHJIMBAIOT
cooctBennbie koebanus (0,1+5,0 ') HedTera3oBbIx 3ajekKeil, YTO MO3BOJSET UCIOIH30BATh UX B
Ka4yecTBE HEPreTHUECKOTr0 NCTOYHMKA IS IIPSMBIX TTOUCKOB HepTn 1 ra3a. Ha aToMm npunnume pas-
paboraHa u npomnuia anpodauuio TexHosorus «DionaHas pe3oHaHCHas cedicMopasBenka — Peru-
CTpalys MPUINBHEIX BO3ACUCTBHN Ha HedTerazossie 3anekm» (DPC—PIIBHI3) [14].

Texnonorus ®PC ocHOBaHA HAa SHEPTUU PE30HAHCOB I'PABUTALIMOHHBIX MPHUJIUBOB, T.€. UCIOJb-
3yeTcs pa3HOBHIHOCTDH IPUPOAHOTO HEB3PHIBHOI'O HCTOUYHNKA BOJTHOBBIX IIPOLIECCOB B 3€MHOI1 KOpe.
B aToM e€ mpuHIIMIIHAIBHOE OTINYNE OT «MACCUBHON)» HU3KOYACTOTHOM ceiicMopasBeaku [15, 16].

B teuenne 2010-2015 rr. mpoBeeHBI TOJIEBBIE SKCIIEPUMEHTHI Ha YeTHIPEX mromasax Ha Cubup-
CKOH matdopme ¢ pa3IMYHBIME TUIIAMH KOJUIEKTOpOB [14]:

1) TpelMHHO-KaBEePHO3HBIN KOJICKTOP;

2) TeppUreHHbIH He(hTEera30HOCHBIN KOJLIEKTOP MOIIHOCTBIO OT 01HOTO 10 10-20 M;

3) ra30HACHIMICHHBIH KOJUIEKTOP MOITHOCTEIO OT 1-2 110 50 M.

Hawubornee 4€Tko GUKCUPYIOTCSI aHOMAIIMK CIIEKTPOB KOJlebaHuit ra3oBbIX 3anexeit (puc. 10 u 11).

Ha nomany ¢ HegocTaTouyHO M3y4YeHHOW HepTera3oHOCHOCThIO (0/1HA CKBa)kMHA) B OacceiiHe
p. [lonkamennas TyHrycka rnojyueHbl Y€TKHE aHOMAJIHH, (U3HUECKas IPUPOJa KOTOPBIX, BEPOSITHO,

CBsi3aHa ¢ He(pTera3oBeIMHE 3asexamu (puc. 12).
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Puc. 10. Peakius ra3oBoro miacta MOLUTHOCTBIO 0K0JI0 50 M Ha pe30HaHCHI IPHIIMBOB

I'azoBoe mecTopoxaenne B UpkyTckoii odnacTn
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Puc. 11. Peaxust ra30Boro miacTa MOIHOCTHIO OT 1 10 20 MeTpOB Ha pe30HaHC MPHINBOB™
*Pesonancel 18.03.2016 u 19.03.2016 00ycnoBuIM MaKCUMyM aMIUIMTYABI CIIEKTpa CEHCMHMYECKHMX HIYMOB HaJ ra30BOM
3aJIEXKBI0
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Puc. 13. Conocrasienue nutochepusix aepopmanuii B Kpeimy (mo manaeim B.I. IlyctoButenko [5]) c
pa3IMYHBIMU NPUIUBHBIMU (AKTOPAMH U UX pEe30HAHCAMU*

*CTpyKTypa TUTOCHEPHBIX AepopManuil KOHTPOINPYETCS HE TOIBKO NMPUIMBHBIMU (pAKTOPAMHU, HO M MX PE3OHAHCAMH.
JIJ'[H JACMOHCTpaluU CBA3U CTPYKTYPhI HI/ITOC(i)epHLIX )Ie(i)OpMaHI/Iﬁ C pe30OHaHCaMU IPUIIMBOB Ha PUCYHKE IPOBECACHLI
IIPAMBIC JTUHUH, KOTOPBIC JIF000H YHTATEIh MOXKET TIPOBECTH 4Y€PE3 BCEC BO3ZMOKHBIC TOUKH PE30HAHCOB I'PABUTHPYIOLIUX
(haKTOPOB CaMOCTOSATENILHO M YOCANThCSA B TECHON KOPPEISAILMN CTPYKTYPhI TUToC)EpHBIX JedopMaluii ¢ BpeMEHHBIMHI
HWHTCpBaJlaMU MEXK Y pE30HaAaHCAaMU
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OueHka HanpsizKeHUil, BOSHUKAIOUIUX NIPH pe30HaHCaX NPUJIMBOB

Kak yxe ormeuanocs, B 2010-2014 rr. aBTOpaMu MpeaiioKeHa rpaguaeckast MeTOIrUKa (CM. PHC.
1) mporHO3UpPOBaHUS BPEMEHU PE30HAHCOB I'PaBUTAIMOHHBIX NPHINBOB [§]. OnHAaKO BeNIWYMHA Ha-
MIPSDKEHHH, KOTOpasi BOSHUKAET IIPU 9TOM B T€0JIOTMUECKOH Cpefie, OcTaBallach HESICHOM, TaK KaK Teo-
pust HenoctarouHo pazpaborana. M3sectras nporpamma ETERNA [17] no3BosisieT onieHMBATh HaIpsi-
JKEHU I, BOSHUKAIOIINE B T€OJIOTHIYECKON cpeJie TPH IPOX0KICHUH IIPHUIMBHBIX BOJH, HO OHA TTIOKa HE
orpoboBaHa /uist pacyéra HaIlPSHKEHHH, TTOSIBIISIFOIMXCS TPH PE30HaHCaX MPUIIHBOB.

B ycnoBusix oTcyTCTBHSI HAIEKHBIX TEOPETHUECKUX OILIEHOK TOJIBKO 3KCIEPUMEHTAIbHbIC 1aH-
HBIE TIO3BOJISIOT OLIEHUTH BEIMYHUHY BO3MOKHBIX HAMPSIKEHHUI TPH BOSHUKHOBEHHUH PE30HAHCA.

Ha puc. 14 n 15 npencraBieHbl pe3yIbTaThl PErUCTPANNN AABJICHHUS U TEMIIEPATYPhI B CKBAXKH-
Hax Ha ra3oBOM MecTopoxieHiH B Cubupu, B pesenax Koroporo 3h(exTrBHas MOIIHOCTh Fa30HOC-
HOTO 11acra koseouaerces ot 1-2 1o 20-30 m.

Amnanu3 puc. 14 u 15 mo3BosseT OlEeHNUTh BETUYMHY BOSHUKAIONIUX B TOPHBIX MOPOJIax Ha IITy-
oure okoso 3000 M HANPsDKEHUU MPU Pa3TUIHBIX THIIAX PEe30HAHCOB. MaKCHMaTbHBIC OTKIOHCHUS
rpa(uKOB 1aBJICHUS CBSI3aHbI ¢ pe30HaHcaMu OapuiieHTpa U ¢asbl Jlyasr — ot 10-12 (puc. 15) mo 4-5 %
(puc. 14) oT ypoBHS FOPHOTO AABJICHHUSL.

K coxaneHuto, KoJMYeCTBEHHAs OLCHKA BEJIMYMH KOJICOAHHH JIABJICHUS B YIIOMSIHY ThIX CKBaXKH-
Hax (puc. 14 u 15) B pe3ynbrare BO3AEHCTBHS PE30HAHCOB HCKAKEHA TEXHOJIOTHYECKUMU MTPOIecCaMu
(M3MeHeHHe AuaMeTpa, CMeHa PeXKUMOB 0TOOpa KUJKOCTH uepe3 mryuep). [Ipu ruaponpociyuiiBa-

HHWHU CKBAXXHH BJIIMAHUC TCXHOI'CHHBIX (baKTOpOB MOXXHO MUHHUMU3UPOBATD.
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Puc. 14. Konebanus naBieHuUs: 1 TEMIIEPaTypbl B CKBAYKUHE T10]] BIMSIHUEM pe3oHaHca npuinBoB (AP = 10 aTm.
npu Py = 250 arm. nnu AP+4-5 % oT HOpMaIbHOI'O TOPHOT'O AABIICHUS)
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Puc. 15. Kosebanust naBieHust ¥ TeMIepaTypsl B CKBaKHHE (30Ha B) mox BinsHHEM pe3oHaHca NPHINBOB
(Bona A) (AP = 10-15 arm. ipu Py = 110 atm. uiiu AP£10-12 % oT HOpMaIbHOrO FOPHOTO JIABJICHH ST)

C cornacust OOO «Aunbranp» (r. ToMCK) MbI MyOJHUKYEeM COIOCTABJICHUE JAHHBIX TUPOIPO-
CIIYHIMBAaHMSI OJTHOM M3 CKBAXXHH Ha MECTOPOXKJAeHNN «CaMOTIIOp» C Pe30HAHCAMH I'PaBUTAI[MOHHBIX
npunauBoB (puc. 16).

CxBaxuHa ¢ 28.09.2011 nmo 25.10.2011 r. HaxonKUIaCh B COCTOSIHUU ITOKOSL — BEJIACh HENPEPbIBHAS
(4epe3 2-3 ¢) perucTpalus TEMIIEPaTy pbl 1 JIAaBJICHUS HA YPOBHE HE(TSHOT'O IIacTa (MOIIHOCTh OKOJIO
10 M Ha TmyOmHe 1800 M). Ha puc. 16 9€TKO mpociie)kMBaeTCs CBSI3b MEXKy aHOMAIIUSIMHE JIACTOBOTO
JTABJICHUS B TEUCHHUE CYTOK C PACUETHBIMH PE30HAHCAMHU I'PaBUTAIIHOHHBIX MIPUJINBOB. XapaKTepHOe
«paspacTaHue» JaBJICHUS B TEUCHHE CyTOK COOTBETCTBYET BO30YXKICHHIO «CTOSUYEH BOJIHBI» B He-
¢rsiHOM nnacre. MakcuMasbHas aMILIMTY/ 1A BOJIHBI COBIIA/Ia€T CO BPEMEHEM Pe30HaHCa, a aMIUIUTY-
Jla KoJreOaHui JaBJICHHSI COCTABIISIET OKOJIO 1,5 aTM. (IIpH ypOBHE TOPHOTO AaBIICHUS OKOJIO 125 aTMm.).
Takum 00pa3oM, pe30HaHC I'PaBUTAIIMOHHBIX IPHIIMBOB OKa3bIBAET JOMOJHUTEIILHOE BO3/IeHiCTBHE HA
He(TAHOM TIacT ¢ cuioit 10 1,5 arm. wm 1,5 % oT TOPHOTO NaBICHHUS.

CoOTBETCTBEHHO, BO3MOXKHBIE KOJIeOaHUsI HANpsDKeHNH (JedopMmaliiil) B CKBaKMHAX MO/ BIHS-
HUEM Pa3JIMYHOTO THIIA PE30HAHCOB I'PABUTHUPYIOMIHNX (DAKTOPOB IO 3KCIEPUMEHTAIBHBIM JaHHBIM

COCTaBISAIOT OT 1,5 10 5 % OT ropHOT0 JaBIEHHUS.

Bansinue xose6anuii 6apuuenTpa cuctemsl 3emius — Jlyna

HA Ie0JI0rH4YecKYI0 cpeay

VYuutbiBas, 4To OapuUEHTp cucTeMbl 3emiis — JlyHa B TeUeHHE CHHOAMYECKOrO Mecsiiia KoJie-

6netcs B ManTun 3emun Ha riyoune ot 1200 no 1900 kM OT MOBEPXHOCTH, PE30HAHCHI MTPUINBOB
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Puc. 16. ComnocraBieHue JaHHBIX T'HAPONPOCIYILIMBAHUS CKBaXXMHbI Ha CaMOTIIOPCKOM MECTOPOXKACHHH C
pe30HaHCaMU TPAaBUTAIMOHHBIX TPUIUBOB™*

*Ha6moz[ae'rc;{ yCTOﬁ‘IHBaﬁ Koppeasanusa MEXAy MNIymMaMH, BO3HHUKAIOIIMMH B He(bTi[HOM miacTte, U pe30HaHCAMHU
TpaBUTAallTMOHHBIX ITPUIINBOB. TonbKO B 30HE «BO3MOKHOW TEXHOTNEHHOMH MOMEXH)» YpPOBE€HL IYMOB B IJIACTC CBA3aH, I10-
BUJIUMOMY, HE C pE30HAHCOM IIPUJIMBOB, a C HEU3BECTHBIM BOS}leﬁCTBHGM
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OXBAaTHIBAIOT OI'POMHBIE MACCHI T€OJIOTHYECKOH Cpeibl, BKIIIOUas He TOJIBKO 3eMHYIO KOPY, HO U BEpX-
HIOIO MaHTHIO. B pe3yibraTe nepuognyecky B 3eMHOU KOpe, TUTOC(epe U BEpXHEH MaHTHH BO3HUKA-
10T aHOMaJIbHBIE HAIIPSKEHH S, KOTOPbIe HEM30€XKHO BIHSIOT HA Pa3JINYHbIe €OMHAMUYECKHE TIPO-
LIeCCHI (pa3psIKy 04aroB 3eMJICTPSCEHUH, yculieHue coOCTBeHHBIX konebanuit HI'3, mepememnieHme
IUTACTUYHBIX MacCc B MAHTUU ¢ (POPMHUPOBAHUEM ILIFOMOB U T.J1.).

B wactHOCTH, B omryOnukoBanHOU B Nature Geoscience cratbe [18] mo pesymnbraTam raboparop-
HOI'0 MOJICJIMPOBAHUS MIPEIIOIAraeTCsl, 4TO Ha r1yonHe okos10 1400 KM IPOUCXOAUT aHOMAIbHOE (B
2-3 paza) yIJIOTHEeHHE — YBEIMUCHHE BSI3KOCTH (pepPOCHIINKATOB BelecTBa MaHTHH (puc. 17). Mmen-
HO B 9TOM MHTEPBaJIC TIIyOHH KOJIe0IeTCss OapUIICHTD B TCUCHUE JTYHHOT'O MECSIIa.

Ha rimyOunax oxosio 1500 kM ropaoe pasienue pocturaet ot 20 go 60 I'Tla uam ot 200 no
600 teic. arM. [Ipu pe3oHaHCaX MPUJIKMBOB M OAPUIICHTPA MOKHO OKHAATh CKAYKH JAaBicHUS (110
OTHOLICHHWIO K TOPHOMY JaBJICHHUIO Ha 3TUX IIyOmHax) He menee 1,5-5 %, T.e. ot 2 no 30 ThIC.
aTM.

W3BecTHO, 4TO AJIs MOYUEHHU I NCKYCCTBEHHBIX ajIMa30B HeoOxonuma teMrnepatrypa ot 1000

10 2000 °C u gaBaenne B 20-60 TeIC. aTM. DTH «aJIMa3HbIE» BEIWYUHBI JaBJIEHUS BIIOJHE COIO-

— — —

—
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mantle viscosity
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Puc. 17. CyOnykTHBHas IJIUTa B HIDKHEH MAaHTUU W IpoPuiaH >PPEeKTHBHON BSI3KOCTH: a — M300pa)xceHUe
CyOXyKTHUBHOM TUINTHI B HIDKHEH ManTUH 3emun. CHHUM BblJenieHa cyOnykTuBHas minuta. CHHUE CTPENKH —
IIJTUTA MOXKET MPEOJ0NeTh O0apbep BA3KOCTH M MPOJOJDKATh MOTPYKCHHE B ITyOOKHH CIIONH HM)KHEH MAaHTHHU.
KpacHuble cTpenku — niutocTpanus BIUSHAS Tpouist 3Q(HEeKTUBHON BI3KOCTH Ha MOTPYIKAIONIYIOCS IUINTY.
CMB — rpanuna MaaTus-s11po; b — npocdunu s¢dexrnuBHo Ba3kocTu (1). KpacHslii: cMoaennpoBaHHbIN Mpoduib
BSI3KOCTH B 30HaX BBICOKOH JepopManuu, pacCIMTaHHBIN ISl TPEX Pa3IUYHBIX 3HAUCHNN HANpsKeHU s 0. CHHUH:
CMOJICTUPOBAHHEIH NMPO(QIIb BA3KOCTH B 30HaX C HU3KUM YpPOBHEM JedopMannu, pacCUNTAHHBIA IS IBYX
pa3IUYHBIX 3HAYEeHUH cTeneHu Aetanu3anun h. CymecTByeT IpenonoKeHne O Pe3KOM MOBBIIICHNHN BSI3KOCTH
Ha JiBa nopsiaka Ha rryoune 660 xm. Cnadblil moct-niepoBckutT (PPV) MoXeT MpUBECTH K CHI)KEHHIO BA3KOCTH
MaHTHUHU B 30HaX C BBICOKOH aedopmaliuii, MoKa3aHHBIX CTPENKoil B 4acTu b. 3eneHslil: MPOrHO3UPYEMBIH
Npo(UITH BA3KOCTH HA OCHOBAHUY CPAaBHEHU I HHBEPCUH KOHBEKITH M IAHHBIX 00 H30CTaTHYECKOM KOMIIEHCAIU .
PPV — nocT-nepoBckut
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CTaBHMBbI C YCJIOBUSIMH, KOTOPbIE BO3HUKAIOT IIPU MEPEMEIICHUH OapulleHTpa B BEpXHEH MaH-
THH.

Konebanus OapulieHTpa U pe30HAHCHI IPUIMBOB, BEPOSITHO, 00YCIIOBIMBAIOT NIEPEMEICHNE Be-
IIeCTBa MAHTUHU ¢ 00pa30BaHMEM HM3BECTHBIX B TEOPUH «ILIIOMOBY». KonebaHus OapuieHTpa, Heco-
MHEHHO, UTPAIOT BAXKHYIO POJIb B JIaATEpalibHON MUTpanuu (o108 (BKJIouas HeQTh U ra3) B 3MHOM
kope. B HedrerazonocHsix Oacceiinax (3anmagnas Cubups, Tumano-Iledopckuit u ap.) mpenmyiue-
CTBEHHO HE(TSIHbBIC 3aJIe)KU PACIIOJIOKEHBI K IOI'y OT 00Jiee CeBEpHBIX MPEUMYIIECTBEHHO Ia30BbIX
MECTOPOKIEHUH.

DTO 0OCTOSTENILCTBO MOKHO OOBSCHUTH C O3UIMI KoJIeOaHM i HANPsKEHU I B 3eMHOM KOpe MoJ
BIIMSIHUEM IEpEMEICHIs OapuIIeHTpa BHYTPH Teia 3eMJin — OoJiee oBHKHBIN ra3 cmemaercs B Ce-
BEPHOM I10JTyIIAPHH HA CEBEP 110 OTHOLICHHUIO K MEHEE «IO/IBHIKHBIMY» He(TssHbIM 3asexam. [ToaTomy
11eJ1ec000pa3HO YUUTHIBATh T'€OIMHAMHUYECKUE MPOLECCHl P pa3paboTKe Teopuu (GpopMUpOBaHHS

3asiexeit HeTH U rasa.

3akjaroueHne

Hcxonst n3 BBIIEU3I0)KEHHOTO MOXHO YTBEPKIATh ClIeyIOIIee:

1. Pe3oHAHCHI TPaBUTALIMOHHBIX MIPHJIMBOB — 3HAYUMBIH SJHEPTeTUUECKUH HCTOUHHUK I'€OMHAMU-
YEeCKHX IIPOILIECCOB B 3eMHOI Kope. Pe30HaHCHI MPHIMBOB — OCHOBHOM TPUITEPHBIH (pakTop 1JIst BO3-
HUKHOBEHUS CUIIBHBIX (M>5.0) 3emmeTpsaceHnii. DHeprus pe30HaHca NPHUIMBOB JOCTATOYHA JJISI BO3-
Oy>xenus crostunx BosiH B HI'3, 4TO 103BONTMIIO MPEIIOKUTE TEXHOJIOTHIO IIPSMBIX TIOMCKOB HEPTH
u raza — ®PC (PIIBHI3) [14].

2. B mpakTuke He(dTera3oBoif 0Tpaciu MHOTHE SIBJICHUS MOKHO OOBSICHHTH C HO3UIUI pe3o-
HAHCHOM reoinHaMKUKU. B 4acTHOCTH, 3BECTHO, YTO NEPHOINYECKH HAa HE(TEra30BbIX MPOMbICIIAX
CJIy4aroTCcsl aBapHUU — IIOJIOMKH TPYO BHYTPH TOpHOH cpeabl. Ecim uekiiounTh YenoBedecknii haktop,
TO MPUYMHBI aBapUii CBSI3aHBI C T€OUHAMUYECKUMU MOJIBUYKKAMH, BOSHUKAIOIIUMH IIPU Pe30HAHCAX
IPaBUTAMOHHBIX NPUIMBOB. OTCIOA CIIEYET 11eJIeco00pa3HOCTh HE TOJIBKO M3YUYCHHS M TEOPETH-
YECKOT'O OCMBICICHUSI MEXaHU3MOB PE30HAHCOB T'PaBUTAI[MOHHBIX NMPUIUBOB B 3€MHOI Kope, HO U
HCIIOJIb30BaHMS MOIIIHOT'0, YCTOHYHMBOTO U IIPE/ICKA3yeMOro SHEPreTHUECKOT0 HICTOUYHHKA (Pe30HaHca
HPUIMBOB) B TOPHO-T€OJIOIMUECKOH IIPAKTHKE: OT IIPSIMOr0 IIPOrHO3a 3ajieKell He()TH U ra3a 10 OITH-
MHU3ALUN TEXHOJIOTHYECKUX PEKUMOB UCTIBITAHUN, 0TOOpa He()TH U Ta3a, COOIIONCHHS Te0JUHAMH-
4eCcKOil 0e30IacHOCTH Ha IPOMBICIIAX.

3. Konebanust naBneHust B TOPHBIX NOPOJaX HEM30€KHO CONPOBOXKIAIOTCS CEHCMORIIEKTpHUYE-
ckuM sdpdexrom. OTcroga ciieqyeT NOTCHLIUAIbHAS BOSMOXKHOCTh Pa3pabOTKH TEXHOJIOTHU IIOUCKA
MECTOPOXKJICHUH TBEPBIX MOJIE3HBIX NCKOMAEMbIX Ha OCHOBE HCIIOJIb30BAHMS SHEPTUU PE30HAHCOB
TPaBUTAIIIOHHBIX IPUINBOB.

4. IlenecooOpa3HO OLEHNUTH BO3MOKHYIO POJIb PE30HAHCOB B ()OPMUPOBAHNN OJMHOYHBIX JIE-
(hopMaIMOHHBIX BOJH THIIA COJIMTOHOB (OCHOBA TaK HAa3bIBAEMOTO TEKTOHHYECKOI'O OPYXKHS), YTO
ITO3BOJIUT IPOrHO3UPOBATH «BOJIHBI-yOMHIIBI» HE TOJIBKO B OKEAHAX, HO M B 3¢eMHOH Kope It 00e-
CrieueHUs] 0E30MaCHOCTH KPYITHBIX TEXHOTEHHBIX COOpYKeHUH (MI0oTHHBI U Jp.). Takum oOpazom,
MOHHMTOPHHT U Y4YET PE30HAHCOB T'PABUTAIMOHHBIX IIPUIUBOB MO3BOJSAET OOBACHSATH M IPOrHO3HU-
pOBaTh MHOT'ME IPAKTUYECKU BaJKHbIE I'€OMHAMHUUYECKHE MPOLIECChl B 3eMHOM Kope U JuTochepe

3eMIH.
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