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O PELIEHHH ITIPOB/IEMbBI ITPOITHO3A
H IPEAOTBPALIEHHA TEOAHHAMHYECKHX
AB/IEHHH HA IIIAXTAX POCCHH

I'lpoBeser aHa/M3 CYIECTBYIOMIMX HAaYYHO-METOAUYECKHX OCHOB YIpPaB/IeHHS eOAHHa-
MHYeCKOH 6e30MacHOCTbIO. [laHbl peKOMeHAaLlMH 10 paspaboTKe COOTBETCTBYIOIIHX

HOPMaTHBHBIX IOKYMEHTOB.

KrroueBbie c/10Ba: reofHHaMHYECKHe AB/IeHHA, aKTHBHbIE pPa3/IOMbl, YAapOOriaCHOCTb,

reo/1oro-CTpYKTYpHOE MoAe/THPOBaHHe.

Cemunap Ne 11

A.N. Shabarov

SOLVING THE PROBLEM OF
FORECASTING AND PREVENTING
GEODYNAMIC OCCURRENCES IN PIT
MINES OF RUSSIA

The analysis of existing science-methodol-
ogical bases of managing of geodynamical safety
is carried out. The recommendations on
developing the specification documents are given.

Key words: geodynamic occurrences, active
fault, bump hazard, geological and structural
modeling.

n OCTOSIHHO pacTyiiie OObeMbl
BbIPabOTAaHHOIO TIPOCTPAHCTBA
B TOPHBIX MAacCHBaxX W YBe/MUeHUe I71y-
OUHBI OTPabOTKH TI0/Ie3HBIX HCKOIIae-
MBIX B I1OC/Ie/IHHE TO/bl OOYC/IaBIUBAIOT
AKTUBM3ALIMIO TeOAMHAMUYECKUX I1PO-
LIeCCOB M BO3HHMKHOBEHHE MOIIHBIX Teo-
OVHAMMUYECKHX  SIB/IGHUI — TOPHO-
TEKTOHHUCCKUX YAapOB U TEeXHOTEHHBIX
3emnerpsiceHuit. [IpuueM Ha oOTHOCU-
TebHO Ma/blX IMYOHMHAX reoauHaMuye-
CKHe sBleHUs HabaoaaloTcs B 30HAX
BAMSIHUS AKTHBHBIX TeO/IOTMYECKUX Ha-
PYILIeH1H.

[IpuMepsl TakuX sIBGHMM 3adpUKCH-
poBanbl Ha CokroroBckoM, Bopkryrckom
MeCTopoXxaeHUsx. fApKuM TpuMepoM
MOKeT C/TYXKUTh aBapus Ha laxte «Tai-
xkuHa» B Kysbacce. ['eonannamuueckoe
sIB/IeHWe TMPOM30NIIO TpU  pa3paboTKe

nnacta E; Ha ray6uHe okomo 700 .
[IposiBriennio aBapyy CrIoOCOOCTBOBA/IO
pe3Koe H3MeHeHHe MOIIHOCTU [IUTO/IO-
TMUeCKHX C/I0eB TOPOA KPOB/M T71acTa
E5; MomuHocTs NMpoYHOro M TPYAHOOO-
pylllaeMOro TecyaHWKa B OCHOBHOM
KPOB/Ie T/lacTa Pe3KO M3MeHWnIach oT 5
M B palOHe paspesHOM reuu a0 25 M B
3aboe naBbl 1-1-5-5 Ha MOMeHT aBapuH,
YTO XapakTepusyeT Ha/Myve Ha 3TOM
y4yacTKe reo/IMHaMUYECKU OTacHOM 30HbI
(FO3) ¢ BHICOKUM YpPOBHEM HarIpPsKeH-
HOTO M Tra30AMHAMHUYECKOrO COCTOSIHUS
MaccuBa. 3aBHMCaHME OCHOBHOM KPOB/U
nnacta E5 Haa naBol M ee BHe3arHoe
obpylieHre ¢ 0Opa3oBaHUEM YIIPYroi
BO/IHBI, B pe3y/ibTaTe PaclpOCTpaHeHUs
KOTOPO#M MMPOM30II/IO MOIIHOE AWMHAMU-
YyeCcKoe BO3/eMCTBHE Ha FOPHBIM MacCHB,
OMPOKHWBbIBAaHUE  BO3AYIIHONM  CTPYH,
B3PbIB rasa U IMbI/IH.

["eonvHamuueckasi pyposa aBapyii-
HOCTM CTaBHMT Tepea HaMu 3azady obec-
MeYeHUsi reoarHaMHUYecKor 6e30rnacHo-
CTU pPa3pabOTKH YrobHbIX MECTOPOXK-
[eHUM.

OaHYM Y3 OCHOBHBIX METOIOB IPO-
rHO3a fB/AETCS MeToA reoANHaMHUeCKO-
ro pariOHUPOBaHWsA Hedp, KOTOPBLIN I10-
3BO/IACT HE TO/IBKO YTOUHSATh eo/1oruue-
CKOe CTpoeHHe 6/I0YHOTO MacCHBa, HO U
BBIZIC/IATH B HEM Hanboriee OracHble A/1s
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TOPHOrO TMPOM3BOACTBA TEKTOHHUUECKH
HarpsikeHHble 30HbI (TH3) v reoauna-
MH4YecKU oracHble 30Hbl ([03), vm 30-
HbI PHCKa.

Ha kaxzaoM vepapxyuuyeckoM YpoBHE
MeTo/l pelllaeT Ollpeae/ieHHble 3a1auH,
obbenrHeHHble OOLIKM MPUHLMIIOM —
«OT OOIIEero K YaCTHOMY».

Harnprmep, Ha riepBoM ypoBHE Mpo-
rHoza B Mpeaenax BopKyTckoro yrosb-
HOTO MeCTOpOXKAeHUsl BblaensioTcs 4
TEeKTOHHUYECKHX O6/10Ka, TpaHHLIaMH KO-
TOPBIX SABASIOTCH KPYITHbIE Pa3pbIBHbIC
HapyileHysa. K rpaHuiiaM 3THX G/10KOB
npuypouensr 12 TH3.

[To pesyisTaTaM MpPOBEAEHHOTO Teo-
[AVHaMMYECKOTO paroHUpoBaHus B Kys-
Gacce B rpaHuiax roas maxthl «OCcHH-
HHKOBCKas» BbleneHo 18 reoavHamuy-
YeCKU aKTMBHBIX pasrioMoB. [lepeceue-
HHe KaKaIOW W3 BblAe/IeHHBIX Ieo/VHa-
MMYECKH aKTHBHBIX CTPYKTYP Ha ydyacTke
MePCIIeKTHBHOTO Pa3BUTHS TOPHBIX pa-
GOT COMNPSIKEHO C PUCKAMU MX BPEaHOrO
BO3/ICVCTBUS Ha YC/IOBUS MPOU3BO/ICTBA
ropHeix pabort. Ilpu atom, BcreacTBue
BAMSIHUSL TEXHOTE@HHOTO IO/ Hallpsizke-
HMM Ha KOHTaKTHble YC/IOBUS BAO/b
Pa3pbIBHOTO TeO/IOTMYECKOro  Hapyilie-
HUsI, CYIIECTBEHHO YBE/MUMBAIOTCS Orac-
HBle Y4aCTKU B OKPECTHOCTU Hapylie-
HuH. CyllecTBeHHbIM OOCTOATe/IBCTBOM,
MIPUBOALIMM K POCTY TeOANHAMUUYECKON
OMacHOCTH TIpU BXOZe TOPHBIX paboT B
O3, sBnsieTcst yBenuyeHve TpaaveHTa
HapacTaHUsl OIMOPHOTO JaB/IeHUS B
KPaeBoit YacTH I/1acTa.

B maxtHeiX ycnoBusix mporaos O3
HaZeXHO OCYIIeCTBASETCS reo/1oruye-
CKMMU Y TeOMexXaHWUYeCKHMU MeTOAaMH.
[TokazaTe/IbHEIMM B 3TOM OTHOIIGHHH
SIBAISIOTCS Pe3yAbTaThl SKCTIepPUMEHTallb
HBIX PabOoT MO MPOTrHO3Y YIapPOOTIACHO-
CTU YroO/bHBIX [1/1aCTOB, MPOBEAEHHBIX B
30He BAWsAHWA paspbiBa E£» Ha miaxte
«KoMmcomornbckas». B BucsueM Kpbliie
paspeiBHOro Hapyiienys TH3 mocrtura-
er 200- 250 M ¥ YyyacTOK HaxXOAWTCH B
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Gonee HaNpPsKEHHOM COCTOSHUM 10
CPaBHEHMIO C YYAaCTKOM YI/IeropOaHOTO
MacCHBa, PacroIOKEHHOTO B /ekauyeM
Kpblie. [lpy npuOMKEHUM OUMCTHBIX
pabot K rpaHuiaM TH3 aktuBU3MpoOBa-
0Ch TeonMHaMHUUeCKoe COCTOSIHWE U
rpanviia (O3 yeennunnacs Ha 50 —
55%. T'loBbilleHHast HanpsKeHHOCThb 30-
Hbl TTOATBEPKAACTC HEOAHOKPATHBIMU
CIYYasMU TOPHBIX YAapOB U IIPU3HaKa-
MM YAapOOTIacHOCTU TpPU BeaeHWH B
rpezenax ee rpaHuLl TOPHBIX PaborT.

B uenoMm, o6obuias aaHHbBIE, TOMY-
YeHHble B PA3/IHUUHBIX T[OPHO-T@O/IOTH-
YECKMX M FOPHOTEXHUYECKUX YC/TOBHSX,
MOHO TOBOPHTb O TOM, UTO pasMephl
['O3 npeBbimaioT pasmepsl TH3 10 60-
80 %. TaruM 06pasoM, OPHUEHTUPOBOY-
HO MOXKHO OlleHHTh pa3Mepbl TH3 B
(2,5-4)H, rne H — HOpMasibHas aMIVIN-
Tyaa pa3peiBa, a O3 — (5-6)H no Hop-
Ma/ii K CMeCTUTE/TIO.

[lpyrott TUIl OMacHBIX 30H CBS3aH C
WH3aMU [TeCUYaHrKa WK APYrux ropof,
MIPEBOCXO/ANIMK 10 MKECTKOCTH OKPY-
KAOUIYIO TO/IY, UTO MPUBOAWUT K /10-
ITO/THHUTE/TbHOMY  HAKOIZIGHUIO  YIIPYrow
3Hepruv 1 OOPa30BaHUIO MHTEHCHBHBIX
norarbheix TH3. Haubonee omnacHas
CUTYaLIMA CK/IAbIBACTCH B /IBYX C/IYUASX
— IIPY Ha/IMYMK TTPOUHBIX [MOPOA OIHO-
BpeMeHHO B KPOB/e U [IOYBe I1/1acTa, a
Takxke Mpu nonagadyuy TH3, cBsasaHHOM
C XKeCTKMM BK/IIOYEHWEeM B 30HY AeHCT-
BUS pa3pbiBa.

[1py HasoXeHWM OIMOPHOrO MAaB/e-
HUSI OT OUMCTHBIX PabOT HAMpPsKEeHUs B
Yro/IbHOM I71acTe eule 6o/ee Bo3pacTa-
10T U B popmupyembix ['O3 cyiiectBeH-
HO YBe/IMUMBAEeTCs YAapOOIIaCHOCTb.

Tak, HampuMep, Bce TOpHbIEe yaaphl,
MIPOUCIIIe/NNIVe B OXPaHHBIX 1Ie/IMKax Ha
maxte «KOMCOMO/IBCKas», CoCpeaoToye-
HbI T101 /TMH30M TeCUaHNKOB MOIIHOCTBIO
mo 30 m. I'puuem 1x ocHOBHOE Ko/nye-
CTBO TPOM3OIIZIO TaM, Tae TeCYaHUK
OmKe BCero 3azerasn K naacty. B uenu-
KaX TaKMX Ke Pa3MepoB U IPU TeX XKe Y-



NTOBUSIX MIX HarpyzKeHus, HO 3a MpeaenaMuv
MYH3BI ¢ MOIHOCTHIO 10 M TOpHBIX yaa-
POB He 3achuKcHpoBaHo. [Ipu otpaboTke
nmaBbl 222-c minacta MoIIHOrO TepBhbie
cyyay  TIOSIB/IGHWST  KaTeropyur  yaapo-
OIMAaCcHOCTH ObI/IM OTMEUeHbl MPY BXOe
OYMCTHOTO 3a00s T04 /AWHIY TecyYaHH-
KOB MpH ee MomHoctd 10 M. Yyactok
BBIEMOUHOTO I1071s1 /1aBbl 322-C, OKOHTY-
PEHHBIM M30/IMHHMEN MOIIHOCTU Ilecya-
Hrka 10 M IMO/HOCTBIO HAXOAW/ICHA B 30-
He B/MSHUSA TTOBBIIIEHHBIX HallPAKeHWH,
O 4YeM CBUAETeNbCTBYIOT HEOAHOKPATHbIE
3aMepbl KaTeropyuy yaapooracHOCTH 10
BCcel anvHe naBbl. OTMETHM, UTO B 3TOM
30He TMOBBIIIeHHas YAapOOINacHOCTh OT-
MeyasiaCb M B KOHBEHMEepHBIX IITPeKax
222-c n 322-c.

HccnenoBatusi o obecreveHHo reo-
NMHaMHJecKor Ge3oracHocTy Ha Il atare
IIPOM3BOAATCH Ha OCHOBE OOBLEMHOM Ieo-
OWHaMHUYeCKOM MO/Ie/H.

Cyrtb mpemsiaraeMoro BapuaHTa O0b-
eMHOI0 IeoIMHAMHUYeCKOrO MO/eMUpOoBa-
HHSI MECTOPOKAEHUH 3aK/IovyaeTcs B I10-
crleoBaTe/IbHOM HapallMBaHUKM HHQOP-
MallM 110 CTPYKTYpe, CBOKCTBAM M Treo-
[VMHAMHUYECKOMY  COCTOSIHMIO — MacCHBa
TOPHBIX TTOPOA.

WMHcopMaliuss o  HarpsKeHHO-1e-
¢ OPMHPOBAHHOM COCTOSIHUM G/I0YHOTO
MacCHMBa, CTPYKTYpe MECTOPOKICHUS
[aeT BO3MOXKHOCTb aHa/IM3UPOBATh IPO-
TeKaBllMe U MpOTeKalollle reoArHaMu-
yecKue TPOoLIeCChl Ha MECTOPOXKICHUSX,
a  [JOTIO/IHWTe/lbHasi ~ TOPHO-TeO/OrH-
yecKasi ¥ TOpHOTeXHUUYecKas HHGOopMa-
LM TI03BO/IAIOT KOHKPETH3HMPOBaTh I10-
noxenvie U crpyktypy O3 ¢ yuetom
TEeXHO/IOTMM TOPHBIX PaboT.

[pakTruecku, a8 AOCTHRKEHUS KO-
HeYHOM lieln HeobxoauMa paspaboTKa
Tpex TUIIOB Mozerneit: 6/104HOM (reono-
rO-CTPYKTYPHOM), reOANHAMHUYECKON H,
KaK KOHEUHbII  pe3y/i1bTaT, T[OpPHO-
reofiHaMUYeCKOM MoJen MeCTOPOXK-
feHys (WIAXTHOrO IO/ WM ero ydacT-
Ka).

BrouHasi reonoro-CTpyKTypHasi —Mo-
genb.  [lna  monyyeHMs  CTPYKTYPHO-
TEeKTOHWYECKOM HH(OpMalMU 10 MecTo-
POXKOEHMAM M ILIAXTHBIM TIO/IIM  LIe/1eco-
00pasHO HCIIO/MB30BaTh YeThipe TPYIIbI
MeToq0B. Be3ycrioBHO, BO3MOKHOCTU TI0-
CTPOeHUst B/I0YHOM e0/10r0-CTPYK-TYPHOM
MO7Ie/v 3aBUCAT OT M3YUEeHHOCTH U CTerle-
HU OCBOeHMsl MecTopoxkaeHui. Ha Heoc-
BOEHHBIX M HepasBeAaHHBIX MeCTOpOKie-
HUAX pellleHre 3TOM 3a1auyl BO3MOXKHO C
MOMOIIIBIO  ICIIMPPUPOBaHHA  aspo U
KOCMOCHUMKOB, MOPOMETPHUECKOro
aHa/M3a 3eMHOM TIOBEePXHOCTU M HazeM-
HbIX TeO(PU3MUECKHNX MeTOA0B. Kamkabiii
M3 VKasaHHBIX MeTO[IOB HMeeT ollpese-
fIleHHbIe OrPaHHUYeHMsI 10 TTO/TYUeHUIO He-
0BXOAMMON MH(POPMALIMH, HO B KOMIT/ICK-
Ce OHH TIO3BO/ISIOT YCTAaHOBHTh 3a/leraHre
IPaHUYHBIX PA3PhIBOB.

[lpenBaputensHast ¥ aeTasbHas pas-
Be/lKa 3HAUMTE/IbHO YBE/MUMBAIOT OObeM
reo/1orMyeckor MHQOPMALIMM 10 CTPYK-
Type Mectopoxaenuii. [lospasiorcs 6o-
nlee MOCTOBEpHbIE /aHHbe 06 371eMeHTax
3a7eraHysl pas3pbiBOB, WX PACpOCTpaHe-
HUU TI0 TPOCTHPAHHIO W TaZeHUIO, CBe-
[eHrs1 O MOP(O/IOTHM CMeCTUTenlel |
CTPYKTYPe 1lIBa pa3phiBa.

Hanbonee neranbHO reonoro-CTpyk-
TYpPHOE MO/Ie/TMPOBAHHE TPOU3BOANTCS
Ha [efCTBYIONIMX maxTax. B aToM ciayuae
GroyHasi Mozeslb CTPOMTCS Ha OCHOBE
reo/lorMYecKMX  KapT, TEeKTOHHUUECKUX
CXeM, pa3pesoB MO Pa3Be0UHbIM /TUHHSAM,
[@HHBIX TeO(PU3HUECKUX H3MEepeHHit, a
TaKKe MHCTPYMEHTA/IbHBIX H3MEpPeHUil U
Hab/moneHNH B TOPHBIX BbIPabOTKaX.

Takum o6pa3oM, CO3AaeTcs LIe/1oCT-
Hasi, B3aMMOCBfA3AHHAs, MepapXHUUecKu
corourHeHHast 6/104Hast MO/Ie/Tb MacCHBa
TOPHBIX TTOPOA.

["eonvHamMuueckass Moaenb MecTOpOXK-
[IeHUs1 OTpakaeT Pe3y/bTaThl MTPOSIB/ICHYS
[AVHAMHYECKHX TIPOLIeCCOB B G/I0UHOM
MaccuBe MecTopoxaeHus. O6nactamy
Havnboriee akTUBHOM MHAMUKM SIB/SIIOTCH
rpaHWYHbIe  PasphIBbl,  pa3de/siome
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B3aMMO/ICHCTBYIOINIE B CH/IOBOM TEKTO-
HUYECKOM TI071e 6/I0KM MacCHBa TOPHBIX
ropoa. VIMeHHO Ha TaKMx YdacTKax Mpo-
HCXOOUT Pe3Koe H3MEeHEHWe OAHOPO-
HOCTH reopH3NYecKux TMo/erd W Harps-
KEHHO-1ePOPMUPOBAHHOTO  COCTOSIHHS
MaccHBa TOpHbIX Mopoa. [Tockonbky oc-
HOBHOMW 3aZauerl reoarvHaMU4eCKOro
MOZIeIMPOBAHUA  AB/SETCS  BblIC/ICHUE
Y4aCTKOB, IMOTEHLIMA/TbHO OIIaCHBIX T10
MPOSAB/ICHUIO TeOANHAMHUCCKUX —sIB/Ie-
HUM, TIPU [IOCTPOEHUU AaHHOM Mozenr
OCHOBHBIMU 3/IEMEHTaM{ SB/SIOTCS T10-
NOXKEeHHsl aKTUBHBIX PaspblBOB W Ob/1ac-
TH nokanmsaumy TH3.

['opHO-TeonvHamMuyeckass Mozaesb Iiax-
Tl M BBbIEMOYHBIX Y4acTKOB. Kak Obl1o
MokazaHo Bbie, chopmrposarve O3 B
G/IOYHOM MacCHBe TOPHBIX IIOPOA OIpe-
[ienfeTcss COBMECTHBIM BO3ZCHCTBHEM ec-
TECTBEHHOT'O M TEeXHOTEHHOro TIo7Iell Ha-
MPSZKEeHUI, CO3laBaeMbIX BeeHWeM rop-
HbIX paboT. B cBsisu ¢ 31MM B Mozerns He-
06XOIMMO BBeeHHE TOPHOTEXHUUECKOM
vHpopMalmr. [lpy  npoekTipoBaHrU
TOPHBIX PabOT YUUTHIBAIOTCSH Pa3INUHBIC
TOPHO-TEXHO/OTMYeCKre (pakTophl, C KO-
TOPbIMU CBsi3aHa Be/TMUMHA FOPHOrO /aB-
NleHrsl Ha TIPOEKTHPYeMbIX K OTpaboTKe
yyacTkax racta. Obmas BemMuMHa Tex-
HOIEHHOM IIPUIPY3KM Ha KOHKPETHBIX
yyacTkax orpeznensiet napamerpsl [O3 u
CTerneHb ee OINacHOCTH.

CpaBHeHye ropHO-TeoANHAMHUUYeCKHX
Mofzieniel Y TOAYYeHHBIX Ha MX OCHOBE
napamerpoB H/IC nosBonsier mpoBecTu
CpaBHEHHWE Pa3/MUHBIX BapHaHTOB pac-
KPOMKHU IIAaXTHBIX TO/IeM M CHCTeM pas-
pPaboTKU Y BhIOpaTh Harboriee Ge3onac-
HbI BapHaHT.

["opHo-reomrHaMmyeckasi OBCTaHOBKa
Ha MeCTOPOXK/IeHUN U, OCOBEHHO, Ha OT-
[e/bHBbIX IIAXTHBIX TIO/ISX H3MEHACTCH C
TeueHWeM BpeMeHU. YBe/mMuuMBaercsi OT-
paboTaHHOE TPOCTPAHCTBO, BBOAATCS B
pa3paboTKy HOBbIE T/1aCThl M TOPU3OHTHI,
BO3pacTaeT I71ybrHa FOPHBIX PaboT U T.4.
B cBsiau ¢ aTUM MpolileccoM BO3HMKaeT
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HeOBXOAUMOCTh TIOCTOSTHHOTO KOHTPO/Is
3a TreolMHAMMKOM MacCHBa TOPHBIX I10-
pof1, T.e. B IOCTAHOBKE MOHHUTOPUHIOBBIX
Habmoaenutt. [lpyu reoamHamieckom
MOHHUTOPYHIE  BBIMO/HAETCS  0OpaboTKa
|pe3ynbTaToB HAOMOACHHI 3a CABUKEHHeM
3eMHOM TIOBEPXHOCTH M CEeHMCMOCOOBITHSI-
MU; OLICHMBAETCH HallpsKeHHOe COCTOs-
HMe MaCCHBA; BbIIC/IAIOTCS aKTHBHBIC Pa3-
7IOMBI Y OIpe/ie/IsieTCsl CTeleHb X aKTHB-
HocTu. Bcea undopMals, nonyueHHas B
pe3yrikTaTe MOHHUTOPUHIOBBIX Habroae-
HUW, WCTIONb3yeTcsa /1A TIONO/HEHVA U
KOPPEKTUPOBKK OPHO-TEOAMHAMUUECKOM
MoZe/y, KakK OCHOBbI MPOrHO3a reoarHa-
MUYECKH OITaCHbIX YYACTKOB B YC/TOBUSIX
[BVKeHUsT 3a00eB TOPHBIX BBIPAOOTOK U
pa3paboTKU PeKOMeHaalMil U HeoOXOoau-
MBIX TPOCOUIAKTHUECKUX Mep 718 6e30-
MacHOTrO BefleHHs1 TOpHBIX paboT. [ loaob-
Hble HaO/IIoneHWs TIOUTU D /1eT BeayTcs B
AmkepckoM parioHe Kysbacca npu sato-
[/ICHUY 1IAaXT.

EcrectBeHHO, UTO M3yyaeMbie poLiec-
Chbl, BUZIBI U CTIOCOOBI HabB/MIONCHUI OTIpe-
[IeNsIOTCS  CTeMNeHbI0 OMaCHOCTH U IIO-
IAIBI0  KOHTPO/IMPYEMOTro YUacTKa.

B Hacrosiee Bpems cosnaercs Pervio-
Ha/IbHBIM LIEHTD TeOAMHaMHMYecKoro U
cericmuueckoro KoHtpons (PLITCK) cos-
naetcsi Ha BOPRYTCKOM MeCTOpOKAeHHH.
PeanuzoBaH mepBhIit aTarl MpOrpaMMbl —
BBe/IeHa B OINMBITHYIO 3KCIVIYaTaLIMIO CeHC-
MOCTaHLIMsl Ha Imaxte «KOMCOMO/bCKas.
CelicMyueckasi ceThb M3 12 1aTUMKOB Yc-
TaHOB/IEHa B COOTBETCTBHMHM C pPaHee Bbl-
nenennsiMu TH3 u ['O3. Bcero uepes
[Ba roga B eaMHOE WHMOPMALIMOHHOE
MMPOCTPAHCTBO — FOPHO-TEOANMHAMHUUCCKYIO
Moze/nb — OyaeT TMoCTyraTh MHOPMaLvst
oT 42 CceilCMOIaTUMKOB, PaCIIONIOKEHHBIX
Ha Pa3/IMUHBIX Y4aCTKaX MEeCTOPOK/ICHUSI.

[lnsi obecriedeHusi reoaMHAMHUECKOM
6e30MacHOCT TPU OCBOGHMU YTO/IBHBIX
MeCTOPOXKACHHI 0cOB0e MeCTO 3aHHUMAaIOT
paboThl M MepOIPUSTHS], OCYIIeCTB/Ise-
Mble Ha CTaauM [VIaHUPOBaHUA MOPAAKa U
TOC/1eIOBATE/TBHOCTH OTPabOTKH T/1aCTOB.



UeM rmorHee HConb3yeTcs MH(OpMAaLMs
O CTPYKTYPHBIX M TeOAMHAMUUYECKHX OCO-
GeHHOCTAX MacCHBa TOPHBIX TIOPOA BCEro
MECTOPOXKICHHA IIPU PAcCCMOTPEHHU U
pa3paboTKe  MPOEKTHO-TI/IaHUPOBOUHBIX
pelleHnit 4711 KOHKPEeTHOW  IVIolaax
IIaXTHOTO 107151, TeM BhlIllle 6yaeT obecrie-
yeHa 3QPeKTHBHOCTL M 6e30MacHOCTh
IpY 3KCIvyaTaLmy. Kak npaBunio, 3arackl
YrO/IBHOTO MECTOPOXKACHUSA A0OBIBAIOTCH
HEe3aBMCHMO APYr OT ApYyra HeCKO/IbKUMU
IIAXTaMy W [Py 3TOM 3a4acTyio Ha CMeX-
HBIX TVIOMIAAAX. DTUM OOYC/IOBIMBACTCS
BO3pacTaHWe PO/H PErrOHA/IBHOrO IIPo-
THO3WPOBAHMUS 1 YIPaB/IeHHs reOMexaHu-
YeCKHM COCTOSIHMEM MaCCHBa FOPHBIX T10-
poa B Macitabax BCero Yro/bHoro Mme-
CTOPOXAEHUs, Kak 3¢deKTUBHOrO CIIo-
coba obecrieueHrss TeOAUMHAMMUYECKOM
6e30MacHOCTU He/p, MPH3BaHHOIO obec-
IeUMTh B3AMMHOE COI7/IaCOBAHHE BBICOKO-
MMPOU3BOAWTE/IBHBIX TOPHBIX PaboT Ha
BCeX IKCIVIYaTHPYeMbIX IllaxTax C YCTOM-
YKMBOCTHIO TPUPOAHO-TEXHOT@HHON  CHIC-
TeMbl MeCTOpOXKaeHs B LiesioM. C yuetom
3TOro TpeOOoBaHUsA B IMPOEKTaX M CXeMax
[VIaHUPOBAHUsI TOPHBIX pPaboT ocoboe
MeCTO [O/MKEeH 3aHWMaTh PEerrOHa/TbHbIN
UpOBeHb, Ha KOTOPOM OINpPeae/siioTCs
KOHLICITTYa/IbHbIE PellieHUs 110 PAaCKPOMKe
MECTOPOXKICHHA Ha IIaxTHbIE [0/, OIl-
peneneHys WX IPaHULl U MOPSIOK BbleM-
KM 3arlacoB, MCXOAA U3 TPeOOBaHHM 3KO-
HOMMUYECKOM 11e71ecooBpa3HOCTH M reoau-
HaMM4ecKor ©Ge3oracHocTy. Packporika
MEeCTOPOXKACHUS], TOC/eayionee opMH-
pOBaHWe U IVIAHUPOBaHUE PasBUTHS
poHTa OUKCTHOM BBIEMKM  3allacoB
[O/MKHBI ObITh peasi30BaHbl Ha OCHOBE
reoMHaMHUYEeCKOro MOIe/TMPOBAHHS.
[locne pacKporky MecTOpOXRAeHUs C
TOMOIIBIO TOPHO-TEO/IMHAMUUECKUX MO-
feney 71f Kamkaoro MaxTHOroO I0/s MPo-
msBomutcs reomerpuzaims [O3 u wux
adpdpepeHIMalMa 0 CTerleHW OIMacHO-
ctr. C 3TOM Lie/Ibio TTPOBOASATCS WCCeI0-
BaHUs 110 M3YYEHUIO TMapaMeTPOB rasour-
HaMMYeCKOTO COCTOSIHUSI OT/Ie/TbHBIX Bbl-

eMOUHBIX O/IOKOB, CTPOSITCH IMPOrHO3HbIC
KapThl HallpsyKeHH M TrasoIpOHHLIaeMOo-
CTH IIpY PasHbIX BapWaHTax Pa3BUTHA B
3TUX B/IOKAX OUMCTHBIX PaboT.

KoMmriiekc Mep 4711 KOHKPETHBIX [axT
pa3pabaThiBaeTCs MHAMBUAYAIBHO C Yue-
TOM TeO/IOrMYECKOrO CTPOEHUS U (PH3UKO-
MeXaHHUYeCKHX CBOMCTB TMOPOAHOTO Mac-
cuBa. B ero cocraB BXxoasiT cxeMsl U CIIo-
coObl  PErrOHA/TBHOIO YIPAB/ICHUS CO-
CTOSIHMeM MacCHBa, B TOM UKC/Ie:

e  ONTUMAa/bHBIM,  OBecreYrBaio-
M HauGobIIME 3PeKT 3alHUTHOrO
[IeVICTBUS, TOPSAAOK OTPabOTKU I/1acTOB
B CBUTE;

e pa3paboTKa CTAPTOBBIX 3AIIMTHBIX
I/IaCTOB, OTACHBIX 10 TeOAMHAMHUYECKKM
SIB/ICHYAM C TIPUMEHeHHEM OreperKalolieit
PervOHa/ILHOM THAPOOOPaOOTKH MaCCHBa;

e  TOC/IeiOBaTe/lbHasg — OTpaboTKa
T71aCTOB C 06ecrieyeHHOM MOMHOM 3alllv-
TOM;

e OYepeaHOCTb OTPabOTKU I/ia-
CTOB C HEeTO/THOM 3alMTON C AOTIONHU-
Te/lbHBIMM MepaMH [0 MX ferasalvd B
30HAX PasTPy3KU WIM PEervoHa/IbHOM
rUaApooOPaboTKY;

e  TMPOTHO3HYIO OLIGHKY  Harps-
JKEHHOTO COCTOSIHMSI MacCHBa TOPOa
OKO/I0O OYMCTHBIX BHIPABOTOK M COCTOSI-
HHSI TEKTOHMYECKUX HapYIIEHWI B 30HE
B/IMSIHUSI TOPHBIX PaboT.

[Tocnenxee nonoxeHre ObIIO peanu-
30BaHO MpU paspaboTKe pPeKoMeHAallMi
rno orpabotke maB 1412-10 u 1512-10
Ha maxte «Cepephas» OAO «Bopkryta-
Yro/ib» § TeKTOHUYECKOro HapyieHus /1.
YcraHoBAEHO, UTO TMOc/ie  OTPabOoTKU
naB 1412-10 u 1512-10 Ha yyacTke Ha-
pyienusi 1o 150 M B KpoBMoO U MOYBY
OTpabaThiBaeMbIX I/IaCTOB B COCTOSIHUM
BO3MOXKHOIO CABMra HaxoauTcs 6Ooree
90 % ero nomaau.

Ha ocHoBaHMM MpOBeneHHBIX ITPo-
THO3HBIX OLIGHOK ObI/IO PEeKOMEHIOBaHO
MpU  PACKPOMKe BBIEMOYHOTO CTO/16a
1412-10 y4aCTOK COMPSKEHUS] MOHTaXK-
HOM KaMephl /IaBbl C KOHBEHEPHBIM
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Gpemcbeprom 1512-10 pacronoxuth Ha
ynaneHun He MeHee 140 M OT TeKToHMUe-
CKOTO HapyiieHus /7.

OTHM  reoMexaHHuecKue  TO/IOKEeHMUs]
ObI/TU UCXOAHBIMU /7151 TIPHUHSATUS B TTPOEK-
TaxX IVIAHUPOBOYHBIX PElleHUIT — FreoMeT-
PH3aALIMK  BCKPBIBAIOIIMX U TOATOTAB/U-
BAIOIIMX BbIPAOOTOK.

Ha rokasmbHOM ypOBHE BbIEMOUHBIX
yuactkoB ([l ypoBeHs) MepornpusTHst 10
obeCrieueHuIo  reoarHaMH4Ieckor  6e30-
MacHOCTM  HallpaB/IeHbl Ha YTOYHEHWe
rpanui [[O3 v BRINOMHSIOTCS C TTPUMEHe-
HUEM Pas/IMUHbIX CIIOCOOOB OLICHKU CTe-
MeHU Yaapo- KM BhIOPOCOOIACHOCTH ( reo-
MexaHHUeCKue, reodprsnyeckre, pacuer-
Hble U T.IL.).

3 BbIIIEU30KEHHOTO C/leayeT, UTo B
HacTosllliee BpeMs CO37aHbl  HaydHO-
METOAMYECKHe OCHOBBI YIpPaB/IeHHs reo-
[MHaMHU4ecKor 6e3oriacHoCThiO. Mcronb-
30BaHMe KOMIIZIeKCa MOIIHBIX W CO-
BPEMEHHbIX MPOrpaMMHO-TEXHUUECKHX
CPencTB TMO3BO/IAET Ha MPaKTUKE A0CTa-
TOUHO HaleXHO M TOYHO YCTAHOBHTb W
KOHTPO/IMPOBaTh TreoAMHaMHUUecKoe Co-
CTOSIHWE Y4YaCTKOB YrO/IbHBIX MECTOPOXK-
[IGHUM, MPOU3BOANTb KaK KadeCTBeHHbIe,
TaK M KO/IMYECTBEHHBbIC OLICHKU YPOBHS
OIMaCHOCTU TeOAMHAMUYeCKUX fAB/ICHHH.
OcBoeHHble METOAWKU TPOBEIEHUS HC-
CrleIoBaHU Ha OCHOBe OObeMHON reoau-
HaMHUECKOM Moze/d Yro/IbHOrO MecTo-
POXKAEHKS], AeNaloT BO3MOMXKHBIM [10/1yye-
HUSL HCUepIIblBaloer HH(OPMallMk O
MMPHUPOAHO-TeXHOTeHHbIX dakTOpax,
VIMEIOIIMX HerocpeACTBeHHOE OTHOIIeHHe
K BOBHHKHOBEHHIO FOPHBIX YIapOB 1 BHe-
3arHbIX BEIOPOCOB.

B coBpeMeHHOM MOHMMaHUK Tpobrie-
Ma obecrieyeHrisi reoAMHaMHUecKoi 6e30-
MacHOCTH, M0 CVILIECTBY, 3aK/IOYaeTcs B

Kopomko 06 asmope

ofpesiefleHN  MHOMXECTBa  BO3MOMKHBIX
CoYeTaHu MIPUPO/IHO-TeXHO-TeHHBIX
(paKTOPOB, OLICHKEe TapaMeTPOB MX B/Us-
HMSI M Be/TMUMH TOPHOTO W rasoBOro aB-
NIeHYsl, C KOTOPBIMM CBSI3aHbI MIPOSIB/ICHMs
TOPHBIX YIAapOB M BHE3AIMHBIX BhIOPOCOB,
BbIOOpE a/IeKBATHBIX MPOPUIAKTHUCCKHX
MepOoIpHUATHH, peasiu3aliviel 3TUX Mepo-
MIPUATHIL C TEXHO/IOTMUECKUM KOHTPO/IEM
HX BBITIO/THEHUS U OLIeHKU 3(p(peKTUBHO-
CTH. A TaK Kak pellieHre 3THX B3auMOCBsI-
3aHHBIX BOITPOCOB OCVIIECTB/ISCTCS Ha
Pa3HbIX YPOBHAX B COOTBETCTBUM C edu-
HOWM CHUCTeMOM VIIpaB/IeHUs TeOVHaMU-
yeCKOM 6e30MacHOCTH, C MOHHUTOPUHIO-
BbIMM HalO/MmoOAeHUsMU B peaslbHOM Mac-
mwrabe BpeMeHd, TO 0e3 CIeLMa/IbHbIX
CpeacTB aBTOMaTHM3allMM YKe He o6o-
TUCh. [l03TOMY aKTya/IbHBIMU  SBASIOTCS
paboThl MO CO3AaHUI0 aBTOMATU3UPOBaH-
HOM CHCTeMbl YIIpaB/ieHHsl reoarHaMuye-
CKO¥ 6e30TMaCHOCTBIO Ha Yro/IbHOWM IIaxTe.
Cneayet OTMETUTB, UTO OTeUeCTBeHHas
HOpMaTVBHasi Gasa B YaCTH OLIGHKU eo-
[MHAMHUYECKOTO COCTOSIHUSI Heap Yrorb-
HBIX MECTOPOXKICHWIT He COOTBETCTBYET
COBpeMeHHbIM TpeboBaHusM  obecrieye-
HUSL TIPOMBIIL/ICHHOM 6e3oriacHocTH. [ lo-
3TOMY, C YUETOM BBIIECH3/IOKEHHOrO, Lie-
necoobpa3HbiM  fAB/sSETC  pa3paboTKa
OOGriero TexXHUYECKOro persiaMeHTa [yist
obecrieueHusi TPEeeMCTBEHHOCTH Pe3y/ib-
TaToB paboT B 06/1acTy YIpaB/IeHHs reo-
[AVHaMHYeCKol 6e30MacHOCTHIO TIPH pas-
paboTKe MECTOPOKACHUM [10/1e3HBIX MC-
KOIMaeMbIX Ha Pa3HbIX MacClITabHbIX YPOB-
HAX. Takke Hasperna HeOOXOAMMOCTb B
paspaboTKke CrelMa/IbHbIX TeXHUUECKHX
persaMeHTOB /711 YrO/IbHBIX IaXT U THIIO-
BbIX TEXHO/IOTMUYECKHX Per/iaMeHToB TI0
npob/iemMe pas3paboTKy yaapo- U BEIOPO-
COOIACHBIX Yro/bHbIX M71aCTOB. M3

[llabapos A.H. — OAO «BHVMW». post@vnimi.ru
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