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VARIATION OF THE GEOLOGICAL ME-

DIUM STRESSED-DEFORMED STATE UN-
DER THE INFLUENCE OF THE COMPLEX
OF NATURAL AND TECHNOGENIC GEO-
DYNAMIC FACTORS IN MINING PLANTS

Annomayus:

H3znoocena memoouxa KOHMPONS HANPSIHCEHHO20
COCMOSIHUL  MACCUBA 20PHBIX NOPOO HA OCHOBE UH-
CMPYMEHMANbHO20 2e00UHAMUYECKO20 AHAIU3A NPU
ompabomrke FOxcuoti 3anexcu Ilecuanckoii epynnol
mecmopodicoenuu. Kpamxo onucan eeoounamuue-
KUl aHanu3, CeA3aHHLIL C U3VUeHueMm nojel
HANPSINCEHUNl 68 MACCUBe 20PHbIX NOPOO NPU CO6-
MECMHOM GIUAHUU eCMEeCEEHHbIX U MEXHO2EHHbIX
2eo0unamuyeckux npoyeccos. Iloxkazano enusinue
CMapvlx «3amMyxXuuxy 30H COGUNCEHUsL HA AKMUBHYIO
UBMEHYUBOCb HANPSIANCEHHO-0ePOPMUPOBAHHO0
COCMOANUSL 2€07102UYEeCKOU CPeobl.

Memooduxa nposedenusi 2e00UHAMULECKO20 AHATU3ZA
KAYeCmeeHHO USMEHsiem No0X00 K Op2aHusayul uH-
CMPYMEHMANbHBIX HAOMOOEHUI HA 20PHO000bIEaAI0-
WUX NPeOnpusimusx no KOHMpOJIO 3d HANPSNCEHHO-
0ehOpMUPOBAHHBIM COCIOSIHUEM MACCUBA 2OPHBIX
nopoo.

Kniouegvie cnosa: maccue opuvix nopoo, pyoroe

meo, HabrodamenbHas CMaHyus, 2e00uHamuye-

CKULL NONUSOH, 30HA COBUINICEHUSL, MEKMOHUYECKOe
HapyuteHue, HanpssceHHO-0ehoPMUPOSaHHoe Co-

cmositue.

Abstract:

The control procedure of rock mass stressed state
in terms of the tool geo-dynamic analysis mining
the Southern deposit of the Peschansky deposits
group is stated. The geodynamic analysis connect-
ed with studying stress fields in the rock mass by
joint influence of natural and technogenic geody-
namic processes is briefly described. The influence
of the old "faded" displacement zones on active
variability of geological medium stressed-deformed
state is shown.

The procedure of carrying out the geodynamic
analysis qualitatively changes the approach to the
arrangement of tool observation control of rock
mass stressed-deformed state in mining plants.

Keywords: rock mass, ore body, observing station,
geo-dynamic ground, displacement zone, tectonic
fault, stressed- deformed state.

I'eonorudeckas cpena — 3TO Ta CyOcTaHLUs, KOTopas chopMHpOBaHA MPUPOAOH, U
OTIpENIeNIUTh BCE €€ CBOWMCTBA J0 Haydana BEeIEHHs KaKuxX-TM0O FOpHBIX paboT, CBS3aHHBIX C
NPOHUKHOBEHHEM BIIIyOb 3TOW Cpeibl, HEBO3MOXKHO B OTJIMYHE OT MaTEPUAJIOB, CO3JaHHBIX
YeJI0BEKOM, KOTOpbIE MepeJl HauajioM CBOEH IKCIUTyaTallui UMEIOT YETKUIM TEeXHOJIOIMUECKHit
[acHopT.

Kak u3BecTHO, 1151 J1I000T0 MPEeanpUaTHs], IPOBOIAILETO JII00ble KpyIHOMacITaOHbIe
paboThI B €CTECTBEHHOM MAacCUBE TOPHBIX MOPOJI, CYLIECTBYET IPOEKT OTPAOOTKH 110 Pe3yiib-
TaTaM reoJIOrMYeCKOro OTYeTa, JaHHbIe KOTOPOro HE MOTYT J1aTh MJCAIbHOTO MPEICTABICHHS
O COCTOSIHMHU reosiorndeckoil cpenpl. OcoOOEHHO 3TO KacaeTcss TEKTOHHYECKOH M3yu4eHHOCTU
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paccMmatpuBaemMoro paiioHa. Hesnanue nanHoro (aktopa npuBOAMT K OLIMOOYHOMY 33JaHHUIO
IPOYHOCTHBIX J1e(hOPMAIIMOHHBIX XaPaKTEPUCTHK MPH pacueTax yCTOWYMBOCTH OXPaHSEMBIX
00BEKTOB, MOMAJAIONINX B 30HY BIHMSHHUA FOpHBIX padboT. Kpome Toro, maHHas 30Ha MOKET
NPEBBIIIATh PACYCTHYIO BEITMUMHY 30HBI BIUSHHS TOPHBIX pabOT, YTO HE MOXKET OBITH OIpe-
JIEJICHO HU M3 MPOEKTa OTPabOTKH, HU M3 I'eOJOrMYEeCKHX OT4eTOB. TakuM oOpasom, Ooiee
MOJTHOE U3YYCHHE CBOMCTB MAacCHBa BO3MOXKHO TOJIBKO C ITOMOIIBIO HATYPHBIX HAOIIOCHHH,
MTO3BOJISIFOIIMX CBOEBPEMEHHO IPENOTBPATUTh KaK TSKEJIble SKOHOMHYECKUE MOCIEACTBUS,
TaK M 4eJOBEYECKHE >KEPTBbl. Pa3BUTHE TOPHON AOOBIYM NPEANPUATHHA, MOTPEOITIOMINX
pecypchl U3 MOA3EMHBIX HEIP, U CTPOUTEIBCTBO B HUX PA3HOr0 POJia XPAaHWIMIL IPUBOJAT K
npobiaemMe u3ydeHus HanpsHKEHHO-1e()OPMAIIMOHHBIX CBOMCTB T€0JIOTHYECKON CPEIbl.

B Henanexom npomuioM JaHHas mpobiieMa pemiaigach TpyA0eMKUMU METOIaMU Hccie-
JOBaHUs (TCH30METPUYCCKUMH JTaTYMKAMU, IIEJICBON pasrpys3koit u T. 1.) [1, 2] u Toabko Ha
HeOOMIBIINUX yyacTKax. B mocnennee Bpems ¢ nosiBienueM GPS-texHonoruii nosiBuiach BO3-
MOXXHOCTh H3y4CHHUs HarpshkeHHO-aedopmupoBanHoro cocrosuus (HIAC) maccuBa  Ha
y4acTKax, MPEBBIIIAIOIIMX pa3Mepbl pyaHoro mois. JlaHHas meroauka ObLia paspaboTaHa
WUI'JI MUM CCCP [2] Ha OCHOBE BEJIIMYUH TOPH3OHTAIBHBIX JehopMalnii, a ¢ MOSBICHUEM
CIyTHUKOBOM Te0/Ie3UH U3y4eHHUE JaHHOM mpolieMbl ObLIO MOCTaBICHO Ha Ooliee mMacuiTad-
HBII ypoBeHb. B HacTosmee BpeMs nanHas meroanka B uzydeHuu HJIC maccuBa u ero au-
HaMUKU B pexume moHutopunra ucnoissdyerca UI'J[ YpO PAH Ha ropHOpyIHBIX nIpeanpu-
atusix [3—7].

B panHOll crathe paccMaTpuUBaeTCs OJHO W3 TOPHOMOOBIBAIOMIMX MPEAIPUIATUN
CaepanoBckoi obnactu — maxTta «CeBeponecyanckas», r. KpacHorypsunck. JlaHHOM 1rax-
TOM, MOMHMO OCHOBHOW PYIOHOCHOM 3ajiexxu, oTpadaTeiBaeTca u pyaHoe teno Ne 1 FOxHoi
3anexxu. Ilepen HawyamoM OTpaOOTKM JaHHOW 3ajeKu ObUI BBIMOJHEH pPAacdeT COCTOSIHUS
JTHEBHOM MOBEPXHOCTH [8] HA MOMEHT OTPabOTKH BCEro PyAHOro Tena. JlaHHbIe pacdera Io-
Ka3aJiM, YTO JIHEBHAs MOBEPXHOCTh MpH OTpaboTKe Bcero Tena Ne 1 He mojBeprHeTcs CABH-
KEHUIO0, a KOAPPUIUEHT yCTONUYUBOCTH cocTaBuT 1,6. B ropHom MaccuBe Haja BbpabOTaH-
HBIM IIPOCTPAHCTBOM 00pa3yeTrcsi KyINoJIoOOpa3HbIi CBOJI OOPYIIEHHUs BbILIENEKAIUX TOPO/I,
KOTOPBIN JIOKAIU3yeTCsl, HE IOCTUTrasi PaHULIbl KOHTAKTa, 1 00pa3yeT MOTOJIOYUHY U3 HETpPO-
HyToro ropuoro maccusa 150,7 M. Takum 00pa3oMm, U3 pacueToB CIIEAOBAIO, YTO MOBEPX-
HOCTb OYyJIeT HaXOJUThCS B YCTOWYMBOM COCTOSIHUM U HE IOJBEPrHETCS OMACHBIM Jiehopma-
IIUSIM, ¥, COOTBETCTBEHHO, OXPaHsAEMbIM O0BEKTaM — BHEKATETOPUIHOMY OOBEKTY «JIeHCTBY-
I01[asi aBTOJ0pOra MECTHOTO 3HaueHus» u Bojonposoay III kareropuu oxpansl — Oyaymui
HPOLIECC CABMXKEHUSI HEe MpencTaBisiercss omacHbM. OmpHako cormacHo HWMHcrpykumu [9],
MPEINPUATHIO OBLJI0O PEKOMEHIOBAHO OPraHU30BaTh MHCTPYMEHTAIbHBIA KOHTPOJIb 32 Pa3BU-
THEM IIPOLECcCa CABUKEHHS U COCTOSIHUEM aBTOJIOPOTH B BUJIE HAOJIIOJaTEIbHON CTAHIIHH.

Pynuoe Temo Ne 1 Hauanu orpadateiBate B 2009 — 2010 rr. U numip  Kora mocie BbI-
MyCKa TOJBKO OHOM KaMepbl BOPOHKA OOPYILIEHHS BBIILIA HA JHEBHYIO TOBEPXHOCTb, ObLIa B
nekabpe 2010 r. obopymoBana HaOmromatenbHas cranius (puc. 1). MHCTpyMeHTa bHBIC
HaOJI0IeHUsT IPOBOAMIINCH C MEPUOAMYHOCTHIO 2 pa3a B TOJ KaK TPaJUIIMOHHBIMU METOJIa-
MU, TaK U C UCTHOJIb30BAaHUEM CIIYTHUKOBBIX METOJIOB. [Ipy BBIOTHEHUH YXKe MEePBhIX cepHil
HaOro1eHuit 1 00pabOTKU pe3yabTaTOB OBLIHM BBISIBIEHBI BCE 30HBI, KOTOPHIE XapaKTepU3y-
I0T aKTUBHOE pa3BUTHE Ipoliecca CABMXKEHHUS, MPOUCXOMAIIET0 B Ieosioruyeckoil cpeae. B
JabHEHIIEM 3MUIEHTP 30HbI OOpYILIEHHs, KOTOPBIH XOpOIIO BHJEH HA pPHC. 2, TOJIBKO pac-
HIUPSAJICS,, COOTBETCTBEHHO, PACIIMPSUINCh 30HBI, XapaKTEPHU3YIOILUE He3aTyXalolui MmpoLecc
ero pasButui. Jledopmanuu M TpaHMIBI 30H CABMXKEHHS OIPENENSINCh TPAAULHMOHHBIMU
reojie3nyeckuMu Metonamu. OJHOBPEMEHHO C YCTAaHOBJICHHEM HAONIOAATEIbHOM CTaHLIUU
ObUT 3aJI0’KEH T'€OAMHAMHUYECKUI TOJHMIOH, I/Ie YacTh PElepoB pacroyarajiach 3a rpaHulei
pac4YeTHOW MYJIBJIbI CABHKEHUSI TIpH OTpaboTKe Becero pyaHoro tena Ne 1. Takke B 3TOM 1o-
JUroHe ObUIa 331€WCTBOBAHA YaCTh PEIEPOB HAOIIOAATEIbHON CTAaHIIHH.
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VYcaosubie 0603HaueHHs } /7

O - nynktel GPS - HaGmoncHuii:

—e—e— | - penepst npodibHOii MHHI;

- pyaHOE Te0;
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- OUHCTHBIC GJI0KH HA MOMEHT 06ODYAOBaHNS
HabmonaTenbHo# cranunn 8 2010 T: | Pt

- OKHIACMAsH FPAHHLIA MY TbJIb CABIKEHIS |
Ha koHew oTpadoTky KOKHOI 3aekn: % ¥

T | - TPAHHUA 30HbI OGPYWICHIA; | B

—i i | - TCKTOHHYCCKHE HAPYWICHHA

Npo,
b1,
RS g |

TopHsOHTAIBHEL MACHITAG:

(Y 150m 300

Puc. 1 — [1nan HaOmOATEILHON CTAHIIMK IPU OTPAOOTKE
IO>xHo# 3anexu maxTh! «CeBeponecyancKas

B utore 3a 4 rona MHCTpYMEHTANbHBIX HAOMIOJEHUI BBIMOIHEHO IIECTh CEPHid, MO
pe3ysibTaTaM KOTOPBIX OBUIO YCTAHOBJICHO, YTO (DakTUUeCKast 30Ha MYJIbbI CIBUKCHUS TIPH
HEMOJHOW 0TpaboTke pyaHoro tena Ne 1 mpeBbIIaeT PacYETHYIO BEIHUYMHY TPHU YCIOBUU
OTpabOTKU BCETO PYAHOTO Teja.

Puc.2 — @aktudeckoe cOCTOSHIE 30HBI 0OpYIIeHUs U ObIBILIEH aBTOIOPOTH
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CeTb penepoB MOJUroHa JaeT UH(POPMAILIMIO O COCTOSTHUU T'€0J0THYECKON Cpelibl U ee
M3MEHYMBOCTH BO BPEMEHH I10/1 BO3JCHCTBUEM pEAbHBIX TEXHOT'CHHBIX (KOMIUIEKC FOPHBIX
paboT) 1 TeKTOHWYECKUX (aKkTOpoB. B 1ieHTpe (hakTuuecKoil 30HBI OOPYIICHUS pacIojaraet-
csl y3eJ TeKTOHMYECKMX HeomgHopoaHocTel. M3 pesynpratoB GPS-nabmonenuii mo myHkram
re0JUHAMHUYECKOT0 MOJIMTOHA ObUIM YCTAHOBJIEHBl YUACTKU 30H aKTHBHOTO (POPMHUpPOBAHUS
HJC reonorudeckoit cpefpl, Te, KpoMe TOro, HabII0aeTcss U 3HAKOIIEPEMEHHBIN XapakTep
UX U3MEHEHHUs OT cepuu K cepud. [lo numerommmcest pe3yabTaTaM CIyTHUKOBBIX HAOIIOIEHUN
OBLTU OTCTPOCHBI BEKTOPHI TOPHU30HTAIBHBIX CIBIKCHUN PEriepoB MONUTOHA (puc. 3). AHAIN3
HAIPaBIEHHOCTH BEKTOPOB CABIKEHHUS 32 BCE LIECTh IMEPHOIO0B MHCTPYMEHTAJIbHBIX HAOIIO-
JCHU TIOKa3bIBAET, YTO MACCHB MOYKHO pa30UTh HA TPH YCIOBHBIX OJIOKA.

VYcaosubie 0do3nasienns:

0 - nynkrst GPS - waGmoaensii

Puc. 3 — BekTopbl rOpu30HTAIBHBIX CABMKEHUN PETIepOB T'€0AMHAMUYECKOTO IOJIUTOHA

LlenTpanpHblii OIOK MpeACTaBICH TPeMsl pernepaMu Te0JAUHAMUYECKOTO IMOJIUTOHA
(Lesoseka, Gora u Rp 25), BEeKTOpBI KOTOPBIX CTPEMSITCS B CTOPOHY 30HBI OOpYIICHHSI.
OCOOCHHO ATO MPOCICKUBACTCS 110 MYHKTY Lesoseka, 3a UCKIIIoueHHEeM BTOPOTO U TPETHETO
neproja HaOJIOICHUH, KOTJJa BEKTOPHI UMEIIM HE3HAUYNUTEIbHBIC OTKIOHCHHS M HEOOJBIIIYIO
BEJIMUMHY. DTO, BEPOSTHO, CBSI3aHO C TEM, YTO HA MEPBBIX JTamax OOpa30BaHHS 30HBI
OOpyIIICHUSI MAacCHUB WCHBITA] CHJIbHEHIIee Tepepactpe/ie/iecHue HAMPsSKESHHOTO COCTOSHUS.
[Ton Bo3EHCTBUEM TEXHOTEHHBIX (DAKTOPOB B OCIA0JICHHOM TEKTOHHYECKUMH HAPYIICHUSIMHU
MacCHBe HaAOJIOJACTCS €ro CaMOpEeryJWpOBaHWE, B JAJBHEHIIEM IO Mepe IPOJBIKCHUS
TOPHBIX PabOT caMOpPEryIUPOBaHUE MEPEXOAUT B OOBIKHOBEHHBIHN MPOIECC HEPETYIUPYEMOTO
obpymennsi. Ha ocTanpHBIX MyHKTax AAaHHOTO OJIOKa HAOMIOAACTCS aHAJIOTHYHAs KapTHHA,
mpaB/a, ¢ HEKOTOPHIM OTCTaBaHWeM Mo BpemeHH. Ha mynkte GOra camoperyiaupoBaHue
MaccuBa HaOIIOJAeTCsl AaKe W Ha TMOCIEAHUX dTarax. ITO OOBICHSAETCS TeM, UTO JTaHHBIN
MyHKT HAaXOJUTCS B CTOPOHE W Ha OOINbIIEM yAalleHWHu OT (PPOHTA TOPHBIX PabOT M 30HBI
obpymennsi. TakuMm 00pa3oM, TOPU3OHTATBFHOE CMEIIEHUE MacchBa JaHHOTO OJIOKa UMEEeT
TEHJICHIINIO K HAIPABJICHUIO B CTOPOHY OTPa0aThIBAEMOTO PYAHOTO TEIA.

FHOxHBIH 050K cOCTOMT M3 ueThipex omopHbIX perepoB (OR4, OR5, OR6 u OR7),
KOTOpPBIC HAaXOMITCS Ha «IEpelieKke» MEXIy ABYMs MYIbJaMHU CIBUKCHHS. OJHOM,
pa3BUBAIOIICHCS OT OTpabOTKK HOKHOI 3aJIe’Kn, B BTOPOU MYJIBJIbI, «HE Pa3BHBAIOIIEHCSY, C
HEU3BECTHBIMHM TPAHULIAMHU BIHUSHHS, OOpa30BaHHOW OT TOPHBIX PAa0OT OBIBIICH IIAXTHI
«HoBasi». DTOT OJI0K TakKe HaXOAUTCS B TPAHHIAX T€OJOTHUUECKUX HEOTHOPOIHOCTEH. Bech
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KOMIUIEKC 3TUX (DaKTOpPOB HE IMO3BOJSIET JaTh YETKOTO MPEICTaBICHMS MPOUCXOISAIINX B
MacCHUBE IPOLECCOB.

W nakoner, TpeTuit 6JI0K, CEBEPHBII, COCTOSBIININ U3 YETHIPEX PEIEPOB HA HAYATBHOM
sTane paboT, B HACTOSIEEe BPEMsI MIPEJCTABICH TOJBKO TpeMs penepamu. YacTh MyHKTOB —
Rp8, Karer OR2 — HaxonuTcsi B 30HE TEKTOHUYECKOW HEOTHOPOTHOCTH, a MyHKT Polyna — 3a
ee rpanuueid. Pemepsl 3TOoro 0J0Ka MMEIOT XAaOTUYECKHE IHKJINYECKHE TOPU30HTAIbHBIC
JBWKEHUS, KOTOpPbIE MOXHO paccMaTpuBaTh KakK HENOCPEICTBEHHOE BO3JCICTBUE
M3MEHYHMBOM BEJIMYHMHBI MPUPAIICHUS HAIMPSIKEHUs, HOCAIIErO TEXHOTCHHBIA XapakTep, Ha
€CTECTBEHHOE TEKTOHUYECKOE COCTOSIHHE MACCHBA TOPHBIX OPOJ.

IIpu sTomM Kaxknelii OJOK TpeacTaBiseT co00M CaMOCTOSTENBHBIA  Y4acTOK,
MO3BOJISIIOIIMNA pacCcMaTpUBaTh FOPU3OHTAIBHBIE JIB)KEHHSI MACCHBA KaK ydacTKa CO CBOEH
COOCTBEHHOM «JIETEHION» BOSHUKHOBEHUS 3TUX CMEILEHUIA.

Takum o00pa3oMm, MpoBEIEHHbIE MHCTPYMEHTAIbHbIE HAOMIOACHHUS Ha YydacTKe
orpaboTku HOXHOH 3ayiexu, MO3BOJSIOT ClelaTh BBIBOJ, YTO HaJlErarollas ToJla HaJ
PYIHBIM TEJIOM MPEACTABIIAET COO0M «KOHIIIOMEpAT» PazHOro poja MIOCKOCTEeH OCIa0IeHus.
Cama 3amexp pacroiaraercs MeXAy pa3BETBICHUAMH TEKTOHUYECKHX HapyIICHUH
pPa3IMYHOr0 paHra, Cpeid KOTOPhIX BCTPEYAOTCS 3aJI€UCHHbIE TEKTOHUYECKUE HAPYILIECHUS U,
KaK CJICJICTBHE, TaKHE€ YYaCTKU MacCHBa TOPHBIX MOPOJ MPOHHU3AHBI OMEPSIONIMMUA 30HAMU
ocnabieHusl.

Kpome TOrO, MaHHBIM PErwoH MPEACTaBIsSeT COOOM MOIIHBIA TOPHOIOOBIBAOIINN
KOMIUIEKC C aKTUBHBIM HCIIOJIb30BAaHHEM OYPOB3PBIBHOTO croco0a 00bIMM MOJIE3HOTO
UCKONIAeMOT0,  TIJIe  KaXIbld  B3pBIB  MOXHO  TPEACTaBUTh  Kak  HEOOJbIIOe
MUKPO3EMJIETPSICEHHE, B TOM WJIM MHOW Mepe BIUAIONIee Ha OOIIMN TEeKTOHUYECKUH (oH
JAHHOTO Y4acTKa, YTO OTPHUIATEIFHO OTPakaeTCs Ha MPOYHOCTHBIX MEKOIOKOBBIX CBSI3SX.

CnenoBaTenbHO, MHOTOJIETHEE aKTHMBHOE TEXHOT€HHOE BO3/EHCTBHE HA MAacCHB Irop-
HBIX MOPOJ AAHHOTO PErHoHa, SBUJIOCH MPUYMHON TOTO, YTO 3aJ€UCHHBIC 30HBI JPOOJICHUS
nojx Bo3zaelcTBueM mocTosiHHO Mensitomierocs HJIC, BbI3BaHHOrO mepepacrpeneaeHuemM
HANpPSDKEHUH B MAaCCUBE, HAXOASTCS B IBYKEHUHU M TEM CaMBIM €lIle CHIIbHEe 0CNa0IIaioT Mac-
cuB. ['eoMexaHndeckas MOJIeNIb TEXHOTEHHBIX UCTOYHUKOB, BIUSIONINX HA COCTOSIHUE T'eO0JIO-
THYECKOM cpefibl B paifoHe pyaHoro Tena Ne 1 FOxHoM 3anexu, nmpeacraBieHa Ha puc. 4.

i
L
<
il

TeKTOHUYECK

§

Gor\)gle earth

Puc.4 — 'eomexanndeckasi MOJIENIb TEXHOTC€HHBIX HICTOYHUKOB B OKPECTHOCTSX
OxxHOI 3anexu maxTel «CeBepornecuancKas
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Pe3ynbrarhl CHyTHUKOBBIX M3MEPEHUHN JAIOT HATJSAHYIO KapTUHY IUKIMYECKON H3-
menuuBoctd HJIC MaccuBa TOpHBIX MOPOJ MCCIEAyeMbIX y4acTKOB. Eciau Ha ucciemyemoit
TEPPUTOPUU HAPSATY C F€OIOTUYECKON M3YYEHHOCThIO, (GPU3NKO-MEXaHUYECKUMHU CBOMCTBAMU
MOPO/JI, COCTOSTHUEM TOPHBIX PabOT BBISIBIICHBI YYaCTKU TEKTOHUYECKUX HEOJTHOPOIHOCTEH, TO
HUKIN4ecKyto n3MeHunBocTh HJIC MaccrBa ropHBIX OPOJI MOKHO MOJBECTH K JIOTHUYECKOMY
00BSCHEHHUIO.

Takum oOpa3om, BO3JIEHCTBHE KOMILIEKCa TEXHOT'€HHBIX U TEKTOHMYECKUX (PaKTOpOB
npuBoauT K u3meHunBoctd HJIC maccuBa, a 00y1acTh UX BIMSHUS IPEBBIIIAET pa3MeEpPhl BbI-
paboOTaHHOTO MPOCTPAHCTBA.
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