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HCC/TEAOBAHHE U3MEHEHHH XAPAKTEPA
OBPVILIEHHH MMOAPABOTAHHOH TO/ILH

C YBE/IMYEHHEM I'/TYGHHBI TOPHBIX PAGOT
HA KYKHCBYMYOPPCKOM MECTOPOKJAEHHH

OAO «AITATHT»

T'prBeseHpr Hcc1e10BaHHA AehOPMHPOBAHHOIO COCTOSHHA MOAPAGOTAHHON TO/ILH C
YHeTOM H3MEHHBILICFICS I/IYOHHBI TTOA3eMHOH OTpabOoTKH 3ariacoB Ha KysucBymMyopp-
cxom mecropoxzaerin OAO «Anatur. C HCII0/1b30BaHHEM pPeTpPOCIIeKTHBHOIO aHa/IH3a
OOpYIIeHHE M HAa OCHOBaHHHM pe3y/IbTaToB OOBEMHOIO YHC/I@HHOIO MOJAE/THPOBAHHSI
paspaboTaHa MeTOAMKa, ITO3BO/ISAIOWAs OIpeaensiTh KpHTHYECKHe IapaMeTpsl I104pa-
OOTKM Ha/leraiollero MacCHaa 110 MpOCTHPAHHIO H BKPECT MPOCTHPAHHUS PYAHOH 3a/IeKH

I1pH paS/IH’-IHOI/VI ero BbICOTe.

KrroueBrre ci0Ba: obpyiieHHe 1opod, BblpaboTaHHOE IMPOCTPAHCTBO, FOPHOTeXHHYe-

CKHe (DaKTODBI.

B HacTosilllee BpeMs [POMUCXO-
[WT TIOCTOSIHHOE YCIOXKHEHHe
FOPHOTEXHUUECKHX YC/IOBUM IOA3eM-
HOM OTPaboTKUM XHOWHCKHX arlaTUTO-
BBIX MECTOPOXKAEHWH, UTO CBS3aHO B
MepByio ouepenb C YraybrieHueM rop-
HBIX paboT, a TakKe C [AeCTBUEM BbHI-
COKMX TEKTOHHMYECKUX HaIPsKeHUH.
OaHMM M3 OCHOBHBIX  ITPOLIECCOB,
BAUAIONIMX Ha ©6e30MacHOCTh pa3pa-
OO0TKY, fABseTca AedopMallls roapa-
6OTAHHOrO MacCHBa TOPHbBIX I[TOPOLI.
CreactBreM 3TOTO CAOXKHOTO W 3aBU-
csAlller0 OT MacChl Pa3HOOBpPa3HbIX
dakTOpoB TMpollecca fABAsSETCH BHe-
3alHoe HEKOHTPO/IHMpyeMoe caMoob-
pyiieHre noapaboTaHHbIX MTOPOI.
[lpoiecc caMooOpyiieHHUs U ero
PasBUTHE BO BpPEMeHU U MTPOCTPAHCTBE
3aBUCHUT OT psda TOPHOTEXHUUECKHX
daKTOpOB: (POPMHBI U pasMepoOB Bhipa-
OOTAHHOTO MPOCTPAHCTBA, I7TYOUHEI
Pa3paboOTKU U BO3AEHUCTBUS MaCCOBBIX
B3PLIBOB; a TaKke OT T[OPHO-Teoo-
TMYecKUX (PakTOPOB: (PU3NKO-MeXaHU-
YeCKUX CBOMCTB BMeIIAOUIUX I10PO,

yraa TMafeHus 3a71eXkH, CTPYKTYPHBIX
OCOBEHHOCTel! MacCHBa (TpelirHOBa-
TOCTH, TEKTOHUUYECKUX PasphIBOB, OC-
nabrieHHbIX  30H), opMBl  penbeda
[OHEBHON TOBEPXHOCTH, Be/WYUHBI U
HamnpaB/eHWs [AeHCTBHUS TeKTOHHYe-
CKHX CW/, JaBAeHUs paHee OOBpYIleH-
HBIX TOPOA, CEMCMUYHOCTU MacCHBa U
apyrux. Ecaum  mnepBble  nioamaioTcs
YIpaB/IeHHIO, TO Apyras rpyrmna dgak-
TOPOB HMMeeT BepPOSITHOCTHYIO MTPUPOaY
U YrpaBlAeHWe HMH MpPaKTUYeCKu He-
BO3MOXHO. Tak - MPOYHOCTHbIE U /e-
dopMaliOHHbIe CBOMCTBa IMOpoa, Ma-
paMeTphl TPEIMHOBATOCTU MOTYT Cy-
YalHbIM 0OPAa30M U3MEHSThCH OT TOUKU
K TOYKe, Kak IO I/IoWaau, Tak M IO
ray6rHe MaccuBa. B ycnoBusx ropu-
CTOro penbedpa CAOKHBIM 0OPa3oM U3-
MeHsIeTC U MOIIHOCTb TO/IIN TTOKPbI-
BAIOLIMX TMOPOA, KaK IO Ma/eHHIO, TaK
U 1O MNPOCTUPAHUIO PYAHOM 3anexHu.
He MeHee cnoxHbIM 6yneT U Hamps-
JKeHHO-1e(POPMHUPOBAHHOE COCTOSIHHE
rnoapaboTaHHBIX [IOPOA C YUEeTOM pe-
anbHOU TeOMeTpUM [AHEeBHOM [1OBepXx-
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HOCTU, KOH(UIYpalUH OTKPBITHIX U
[MOA3eMHBIX FOPHBIX PaboT B YCIOBH-
SIX MEUCTBUSA 3HAUMTE/IbHBIX CYOropu-
30HTa/IbHbIX TEKTOHUYECKUX Harps-
JKEHUI, YTO XapaKTepHO A/ MacCHU-
BOB TOpHBIX Mopoa Konbckoro nony-
OCTpOBa.

SddekTrBHOE U He3omnacHoe IpU-
MeHeHMe Ha O6onblIUX TAyOUHax CUC-
TeM 3TaXHOTO W TOA3TaXKHOTO TMPHHY-
AUTENbHOTO OOpYIlleHWs U T/IaHUPOBa-
HUEe MepOIPUATHII M0 OXpaHe COOopy-
JKEHUI 3aBUCHUT OT CBOEBPEMEeHHOTrO
IIPOrHO3a Y YIIPaB/IseMOro I/laHOMep-
HOTO PasBUTHUSA YACTHMUHOTO W TMO/THOTO
CaMOOOPYILIEHUsT TMOKPHIBAIOIIMX  I10-

poa.
Ha puc. 1 npeacraBrneHo pa3BuTHUE
obpyuieHuit  Ha KykucByMuoppckom

kpbizie OGbeanHeHHoro Kuposckoro
pyarrka (OKP) ¢ rpaHuiiaMy OUKMCTHBIX

pabor 1o ropuzoHtam +170 M 1 +250 M,
C YKasaHWEeM HarpaB/eHUs OCHOBHbIX
cucTteM TpeumH. BuaHo, uto obpyiie-
HUS Ha 3TOM MeCTOPOKAEHWH IPOWC-
XOOWUMU C OflepexkeHueM, TO eCThb elle
10 MoApPabOTKH Ha/leraioliero MaccHBa
rnopoa TOPHBIMM paboTaMu, MpUYeM
Gorblllee onepexeHue Habmoaanoch
Ha CEeBEpHOM 4YaCTH MeCTOPOXKICHMUS.
Ha otaenbHbix yuyacTkax Habogaercs
COBIaZieHre ee HarpaB/IeHUs C OpHeH-
TUPOBKOM CUCTEMHOW TpelrHOBaTO-
cti. B Oonbiert Mepe pa3spyiieHue
MMPOUCXOAUT MO | crcTeMe TpelirH U Ha
oTaensHBIX Ydactkax 1o lll-eft. 310
CBfI3AHO C TeM, 4TO TMpocTtupaHue [
CHCTeMbl TpellrH O/1XKe BCero K Maru-
CTpaibHOMY HarpaB/IeHUIO, [0 KOTO-
POMY B OCHOBHOM M OPHEHTUPOBAHbI
MMPOTHO3HbIE TPeIINHb OTPbiBa B IOA-
pPaboTaHHOM MaccHBe.
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B nepuon ¢ 2002 o 2006
roasl Ha KykrucBYyMUYoppckoM
kpeizie OKP He mnpoucxoausio
3aMETHOrO TMOABUraHHs KPOMKHU
obpyiieHHbIx nopoa. Habmona-
AUCH  MMIIb  He3HauWTe/bHbIe
[BMXKEHHs 3aKO/IOB, a TaKXke
npobneHre HEeKOTOPbIX M3 HUX.
Omnnako B Mae-utore 2007 rona
[0 Mepe TasHUA CHEeXHOTO I1Oo-
KpOBa CTasZl0 BU3Ya/lbHOrO 3a-
MeTHO (c mpoMmromanku Ku-
POBCKOTO PY/HMKA) TOsB/ICHHE
Ha T[IOBEPXHOCTH CYOMarucr-
pa/bHOM  TpelMHbl  OTpbIBa
GonblIoN MPOTAKEeHHOCTU. Kak
OBbI/IO YCTAHOB/IGHO (POTOTEON0-
nUTHOM cbeMKor B wiore 2007
r., TpellMHa pacrosaraiach B
npenenax paspes3oB pld + p21
v Maructpanerr M+555 +
M+705 M, npepbiBasich Mexay paspe-
samu 19 u 20+20 m. O6bvem mopon
KOHCO/IbHOTO 3aBHCAHUS OT ITpe/blay-
meit 6POBKU OOpYIlIeHHUs 10 HOBOH
TpeurHsl coctaBasa okorno 11 700
thic. M°. HekoHTpommpyemoe o6pyire-
HUe Takoro o6bbeMa I[IOPOaA MOI/IO
MPUBECTU K AWHAMHUYECKHM [OC/1e/CT-
BUSAM B BH/E TOPHBIX U BO3AYIIHBIX
yIapoB M TeM CaMbiM CHU3WTh 6e30-
MacHOCTb TOPHBIX paboT. Tem Gonee
YTO HerOCPe/ACTBeHHO TOA HEeYCTOM-
YMBBIMU TTOPOAHBIMHM MaccaMy BeayTcsi
aKTHBHbIEe TOpHBIE paboThl. B parione
pa3pesoB 16 + 22 wumer anopaboTka
3aracoB ropusonra +250 M, a co cro-
poHbl 14 paspesa uzaeT pasBUTHe pa-
6ot ropusoHTa +170 M. PoTO KPOMKH
OoOpyIlleHHsI Ha AaHHOM YYacTKe Mpea-
CTaB/IGHO Ha pucC. 2.

Takas curyaums TpeGyer npoBeae-
HUS  [IOTIO/THUTE/IbHBIX UCCe0BaHWH
noapaboTaHHBIX MIOPOA B 3TOM paiioHe
M TOMCKa Mep Ans TOCTerleHHOro U
[I/IaHOMEPHOro oOpyileHrs 06pa3o-
BaBILEroCsi HeYCTOMUHMBOIO 3aBUCAHKS.

C koHua 80-x romoB ana M3yyeHUs
BAVSAHYA TApaMeTpoB TOAPabOTKU BU-
csiyero GoKa Ha ITPOLIECC YACTUYHOIO

Puc. 2. doto 3ous1 o6pymienna Kykucsymuopp-
CKOro MeCTopoOKAeHHSA

ObOpylIeHHsT TIOPOA U M3MeHeHHe To/s
HaIPSXKEHUI KCITIO/B3YIOTCH UMC/ICHHBIC
Mmetoabl. LleneBasi HarpaB/ieHHOCTb UC-
C/le[IOBaHUI 3aK/odaziach B TOM, UTOOBI
Ha OCHOBE W3Y4eHUsl HalpsizKeHHO-
nedopmupoBaHHoro coctosHus (H/C)
MaccuBa MOpoaA BUcAYero 6Goka C yue-
TOM WX G/I0YHOTO CTPOEHMsl, AaTh IPO-
rHO3 TMapaMeTpoB CaMOOOPYIIeHHUs U
pa3paboTaTh MNpaKTHUeCKHe pPeKOMeH-
falvi 1O  YIpaB/AeHUIo  obpyiieHreM
[OPO/ U 3allUTe BHIPaBOTOK OT OINacHO-
CTHU BO3AYIUIHBIX YIAPOB.

B Topuom wuncturyte KHLI PAH
Obl1 BeIpabGoTaH I0AXOA K IMPOrHO3M-
POBaHUIO MapaMeTpPoB OOPYIIEeHHI Ha-
fleraioNiX TMOPOA B CKa/lbHBIX MacCCH-
BaxX, OCHOBAHHBIM Ha YKC/AEHHOM MO-
[envipoBaHUM OOBEMHOrO HarlpskeH-
HO-1ePOPMUPOBAHHOTO COCTOSIHUSI C
HCIO/Ib30BaHHWEM KpUTepUsl pa3pyiie-
HUS 10 abCOMOTHBIM 3HAYEHUSM pac-
TATMBAIOIMX MPHUBEAEHHBIX Harpsxke-
HUM, C Y4eTOM OpHEeHTallM{ WX I1/I0Ma-
MIOK U TEKTOHUYECKOM HapylleHHOCTH
nopoa. Brok-cxema Mertomuku mnpea-
CTaB/IeHa Ha puc. 3.

O6pyieHre nmoapabOTaHHBIX TOPOI
B TEKTOHMUYECKH HarpyKEeHHbIX MacCH-
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BaX MOXKHO paccMaTpyBaTh Ha OCHOBE
TEOPUM Pa3pYIIeHHs OTPLIBOM CHKATBHIX
ckanbHBIX Topoa []1]. TlporHos 3oH,
CK/IOHHBIX K OOPYIIEHHIO, TTPOBOAUIM C
Y4eTOM AEHCTBYIONICrO TMO/Is Harpsxke-
Huii. OCHOBHYIO PO/Ib 37eCh UrpaeT He
MaKCHMa/IbHOe 3HaueHue T/IaBHOM KOM-
[IOHEHThl HaMpPsXeHUM, a MaKCHMallb-
Hasg pacTArMBaiollasg KOMIIOHEHTa /e-
dopMaLMit U ee OPUEHTHPOBKA I10 OT-
HOILIGHUIO K IIZIOCKOCTAM TpelyH. Pac-

yeT aedpopMalirii OCYLIECTB/ISETCA 10
dopmynam:

ge1=(c1-v(ce+03)/ E
g2=(c2-v(c1+03)/E
e3= (03 - v(oi1+02)/ E

rme G1; G2; G3 — KOMIIOHEHTHI [71aB-
HBIX HaMpsXeHud (61> o2 > o3); E, v
— moayne IOura u koadpdputment Ily-
accoHa.

Pacyer o6bemnoro HIC ¢ yYeTOM OCHOBHbIX
TeonorHJecKx M ropHoTeXHHUECKHX ¢iaKTopoB

¥

BbIBO] PRNLTATOB PACYETOR B BYLE KAPT HAONHIMN

2 (ichihh FOPONT AN NN MO

DA orpuyarenchex &E n & E
[posepxa KpUTEPHA He [poeepka KpuTepHA
ST S T

BHJIENEAWe SOF, gﬁﬁm“;““ Ullaclx BryieneHHe 304, B KOTOPLIX BO3MOXHO
00pyeHHO PacKpLITHE ECTECTBEHHEIX TPEUMH
¥
| LUs1 N0 KITHYECTBY 30H }
v
[ TIONCK BEpTHRANGHbIX CEYeHHH MOAETH, BriB0 NNOLZA0K, Ha FOTOpHIE
NPOXDAALLYX Yepes 30Hy, ONackyo o N AeCrByer ¢ E
110 BEPTHKANLHM CETEHMAM Bhiienenme 30HH

} YacTHuHoro obpywenHA

BuiBOJ, H3ONMHWH pacnpe AeneHna £ £ WOROR R aHCTI

e eprenens = P
T B2 o)
¥
Buygenenne 30 , ANA KTOpoi BeposTHocTs 06pywens
By 2|2 ko | BigenexHoro ofibema nopog, fnuzka
K e fHuLe

POBEpKE ee HenpepLIBHOCTHTIO
HaNpagNEHHI0 0T OYUCTHOrO NPOCTPAHCTEE
K N10BEpXHOCTH

Puc. 3. Biok-cxema MeTOAHKH NPOrHo3a OOGpYIIEeHHH MO pe3yAbTaTaM YHCAEHHOTO
moaenupoBauua H/IC maccHBa nopoa MeToaoM KOHEYHBIX 3/1eMEeHTOB

Ed
Hcnonb3oBaHo IporpaMMHoOe 06€CH€L{€HI/I€, B KOTOPOM HaIlpAXKeHHWA CXKaTud IIPHUHATHI I10-
TOXKHWTE/IbHBIMH Be/IMYMHAMH, PACTAXKEeHHUA — OTpPHLATE/IbHbIMUA.

14



[lns cpaBHeHMe C MpeaenoM Mpoy-
HOCTH TIOpOA Ha pacTskeHue aedop-
MallMM YMHOKAIOTCS Ha MOAY/Ib YIIpy-
rOCTH, T.e. TIPH aHa/IU3e UCTIONb3YIOTCS
[pUBe/ICHHbIe HAMNpPsSKEHUs. YUUTHI-
Basi, UTO MPOYHOCTb TPEIIMHOBATOrO
MacCHBa IPU PACTHREHUH CYIIeCTBeH-
HO HMKe, YeM IIPOYHOCTb CII/IONIHOTO,
PaCKpBITHE  CYLIECTBYIOUINX  TPEeLIUH
MoOxkeT mnpoucxoauth mnpu |eiEl>cp
(op — mipenen MPOYHOCTU Ha Pa3phbIB).
[ToaToMy Mpu OLIeHKEe COCTOSIHHS Mac-
cuBa Oblla BbIpaboTaHa creayiollas
MeTonrKa: 06beM TMopo/abl, B KOTOPOM
pactaruBalomue |e2E|l u 1e3E1 >
kop, vMeHyeTcss 30HOM TMOTEHLMaIbHO
OTTaCHOM IO  OBPVIIeHHIO, a TOT 06beM,
rne 0 < 1e3E| < kop MITa paccmatpu-
BaeTcd Kak o0ObeM, B KOTOPOM BO3-
MOXKHO  PaCKphiTHEe  eCTeCTBEeHHBIX
TpemyrH. 3aeck KoadhduiiieHT k xapak-
Tepu3syeT CTereHb HapyIIeHHOCTU [OPOa
u HaxoauTtes B ripeaenax ot 0 mo 1 (0 < k
< 1). Kpome wuccneaoBanusi abcomoT-
HBbIX 3HaueHWM B CHOPMUPOBABLIMXCSH
30Hax PaCTATHUBAIOIIMX [IPHUBEAEHHBIX
HalpsKeHui (Tak OyaeM Has3bBaTh
¢iE), BaxeH Takke W aHa/M3 Harpas-
neHvsi ux aevctBus. Ecan opueHTH-
POBKa TM/IOINIA/I0K, Ha KOTOphIE AeHCT-
BYIOT €iF, O6MU3KUe K Mnpeaeny MpoYyHo-
CTM Ha pacTsKeHWe, COBMaZaeT C Ha-
MpaB/ieHUeM ecCTeCTBeHHBIX TpeIluH,
BBIXOZSAIIMX Ha AHEBHYIO [TOBEPXHOCTD,
To 06beM nopoa 6yaeT obpyuaThcs Mo
HUIM.

Beiiv  npoBeneHsl  Mccrien0BaHUS
rnoapabaTbiBaeMoOro MacCHBa [OpOd
KyKHCBYMUOPPCKOTO MECTOPOKACHHUS.

[TpoBenenue PETPOCTIeKTUBHBIX
pacuetoB H/IC mnpu koHduryparu
OYMCTHOM BBIEMKHM Ha MOMEHT o0paso-
BaHWA W pa3Butua TpeiuHsl B 2007
[MOKa3a/10 Ha/lMyue TpeX 30H TOBbIIIEeH-
HbIX 3HAUeHWM pacTATHMBAIOINIMX Ha-
npszkeHrd. Ha puc. 4 npeacraBneHsbl
H30/IMHWK paclipeneneHus U OpHeHTa-

LISl BePOSATHBIX TPEllMH OTPhIBa B C/10€
37IeMeHTOB  HeIOCPeACTBEeHHO [0
[HEBHOM TOBEPXHOCThIO. [IBe 30HBI
KOHIIGHTPALIMK PACTATUBAIONINX TPU-
Be/leHHBbIX HalpsXKeHUI HaxXOoOaTcs B
obnacti 0Opa3oBaHMA MOIIHOM Tpe-
IIMHBI OTPBIBA, OTMMMCAHHOM BhINIE. JTO,
BO-TIEPBBIX, 30Ha CO 3HayeHUAMU £3F
no 10 MIla B patioHe Marucrpani
M+700M u 18 pa3spesa, To ecTb B Mec-
Te HaubOo/bIIEero yaa/ieH!s TPEIUHbI OT
npeabiAyiell KPOMKM OOpYIIeHUs; a
BO-BTODbIX, 30Ha B parioHe 15 pa3spesa
HeIOCPe/ICTBEHHO Y OpPOBKH, OTKyaa
MPerNoNOKUTE/IbHO Havasicsl MTPOoLIecc
oOpasoBaHusA TpelirHbl oTpbiBa. Opu-
eHTUPOBKa MPOeKLNUI Ha AHEBHVIO IO-
BEPXHOCTb BEPOSATHBIX TPEIIMH OTPhIBa
6nvska B Mpeaenax paspe3oB 14 +
+32+18 Kk HampaB/ieHHIO MPOPOCIIeit
TpemwmHbl. HanMeHblliee cooTBeTcTBUE
HabmoaaeTca B 30He paspe3oB 18+20,
rae, cyas IO pe3ynbTaTaM MOAeUpPO-
BaHusi, paBoTaeT BTOpas KOMITOHEHTa
nedopMaliuii, TakKe pacTArUBaonas u
COBIagAKIIas o HarpaB/IeHUIO C Tpe-
IIKMHaMH BTOPOM CUCTEMBI.

Ha puc. 5 BuaHo, uTO Ha MOMEHT 06-
pa3oBaHUsl TpelrHbl Obi/la MPOH3BeieHa
rnoapaboTka MacchBa Ha TOPU30OHTe
+284 M B mpenenax yyactka P16+30 —
P19+30, KpoMe 3TOrO aKkTHMBHO BeKCh
ropHele paboThl Ha ropusoHte +170 M
Ha rnomsTaxe +236 M B parioHe pa3pesa
13. MakcuMaszibHas Be/imuyHa roapaboT-
K{ BKPECT OPOBKH OOPYIIEHUs COCTaBH-
na npubausrTensto 72 M. B To ke Bpe-
Msl IIar OBPYILIeHUs] COCTABU/ TIPHUOMN3H-
TenvHO 137 M Mpy cpeaHel MOUIHOCTH
rokpeiBatonmx mopoa 250 M. [laHHbIH
darT uzmeT B paspe3 C JAEeMCTBYIONINMUH
«YKasaHUAMY TI0 YIIpaB/IeHUIO OBpyile-
HyeM...», npuHaTeiMu Ha OAO «Amatum
[2], B KOTOpBIX IIar OBpyIleHus o rpa-
UKy 1719 TaKUX [7IYOUH [OMKEH COCTaB-
asTh 0Ko/1o 45 M (puc. 6). ITo ykasbiBaeT
Ha HeOOXOAMMOCTb KOPPEKTUPOBKH HO-
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MOTpaMMbl  Ofpe/e/leHUs]  KPUTHYECKUX
rnapaMeTpoB roapaboTKu Ha KykucBym-
yoppckror yactu OKP.

Ha puc. 5 Takxke mokasaHbl MpoOeK-
LMY TPaHHLl PYIHOTO Tela Ha YuacTKe
P15+0 - P20+0. Kak BuaHo, moapa-
6OTKa Hasleraouer TO/M Topoa A0
YPOBHS, BBIXO/SAIICIO 3a KPOMKY O6pY-
menHus, Ha yyactke P15+0 - P18+0
BO3MOZKHA TO/IBKO MPH PAa3BUTHH OYUCT-
HbIX PaboT Ha ropusoHTte +183 Metpa.

YuuthiBas TO, UTO OUMCTHBIE PabOThI Ha
[AaHHOM TOPM30HTE HaXOAATCS Ha Ha-
Ya/IbHOM 3Tarle CBOEro PasBUTHS, MOXK-
HO MPeAriofIoRUTb, UTO Aa/IbHEHIINX
[OABUIaHHWM KPOMKM OOpVIIeHHs Ha
[AHHOM Y4yacTKe B Omuxaiiive 2—3
rosa He rnpeaBuanTca. B To ke Bpems
Ha yuactke P18+30 — P21+0 wmoryr
[MPOUCKXOANUTh OBPYIIeHHST TIPU  A0pa-
6oTKe 3aracoB rop. +260 M B BucsYeM
GOKY PYAHOM 3a/IeKH.
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OpHeHTalUHsA BepPOATHBIX TPeUIHH OTpbIBa

B C/10e 3/1eMEeHTOB HenocpeacTBeHHO noa

AHeBHOH MOBepXHOCThI0 NpH oTbolike Ha Il k8. 2007roaa.
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Puc. 5. [lapameTrpbl 3aBHCaHHA Ha MOMeHT obpa3oBaHHuA TpemuHbl (2007 r.)
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Puc. 6. 3aBHCHMOCTD IIara caMoo6pyIilleHHs MOKpPhIBaoIHX nopoa | ot ux momHo-
crtu H ana Kykucsymuoppckoii yactu OKP no aericTByromHM YKa3aHHAM

TpeTbss 30Ha TOBBIIGHHBIX 3Haye-
HUM HalpsXKeHWN pacTaAXeHHs Haxo-
auTcs Y pa3pesa 9, HarpaBreHue Be-
POSAITHBIX TPENIMH OTPhIBa 371eCh On3-
KO K MaructpaabHoMmy. OmHako abco-
MIOTHBIE Be/MWYMHBI TMPHUBEACHHBbIX Ha-
MPSXKEHUI 3/1eCb HeCKO/TbKO HUKE U Ha
MMOBEPXHOCTH (KakK BbISB/ICHO BU3Yallbh-
HbIM O6C/eI0BaHEeM) SIBHBIX TpPeIlH
He Habmonaetcs. [IporHosHele pacue-
Thl TIOKa3a/lk, 4YTO POCT PaCTArHMBalo-
IMMX HaIpsKeHUi 371ech GymeT npouc-
XOMWUTh TP Pa3BUTUU OUKCTHOM BhI-
eMkU ropusoHta + 170M c omnepexe-
HUeM IO BHcsYeMYy OOKY pYaHOHM 3a-
nexu. Ha yuactke P11+0 - P14+0
MpUBe/IeHHbIe PaCTATMBAIOLINE Harps-
JKeHHs MMEIOT HU3KUe abCO/MOTHbIC 3Ha-
YyeHusi, YTO B IIePBYIO odepeab OObsC-
HSIeTCS TOBbIIIIGHHeM OTMETOK perbeda
[HEBHOM ToBepxHOCTU. [Ipu sTtoM noa-
paboTKa MaccuBa He3HauuTenbHa. Bce
3TO MefaeT caMoOOpyIleHre Ha AaHHOM
YYyaCTKe Ma/IOBEPOSITHBIM.

PaccMoTpyM  XapaKTepHBIM paspe3
BKPeCT MPOCTUPaHUs PYAHON 3a/iexku

(paspes 14 — puc. 7). Kak BuaHo, 1o
otMeTkU +260M (M0 KOTOPOM IMPOXO-
[WUT HWKHAS CpaHULla OYUCTHOTO TPO-
cTpaHcTBa ropusonta +250 M) yron
BepXHero KOHTaKTa PYAHOrO Terna C
TOPU3OHTOM  COCTaB/AsieT TPUGIN3U-
tenbHo 30°, ¢ rAYOUHON Ke YBe/Nuu-
BaeTCs KpYTU3HA IMageHUs PYAHOTO Te-
fla ¥ aHa/IOTUYHbBIM Yro/ COCTaB/SIET ViKe
okorto 45°. D10 BAWSET Ha BeMWUMHY
noApaGoOTKY  HasZleraioliero  MacCUBa
BKPECT [POCTHUPaHUs pyaHOM 3anexu (I)
— BO3MOXKHBIe 3HaueHus |, faxke mpu
BbleMKe 3allacoOB [0 KOHTaKTa PYAHOIO
Tena, C TYOMHOM YMEHBIIAIOTCH W He
[OCTUTAIOT KPUTHUECKUX. | 1yOuHa rop-
HBIX PaboT OT AHEBHOM MOBEPXHOCTH (a
aTO, 1o cyty, U ectb H) 6onee 500 M.
To ecTb oCTaercs TOMBKO OAMH CrOCOH
no6UThcsl OBpYIIeHHs, eciu He Tpube-
rath K IMHaMUUYECKOMY BO3/ICHCTBUIO Ha
oBpasoBaBllieecs: 3aBUCaHNe — YBenuye-
HUe MoApabOTKU IO MPOCTUPAHHIO.
OnHako Mpy ofpeeeHHbIX BemruurHax
| 3TO0 TOXe MOXKeT OKasaThCs Hesd-
(PeKTHBHBIM.
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Puc. 7. Napametps! noapaboraHHOro mMaccHBa no paspesy 14 KykucBymyoppckomn

npupe3ku OKP

B cooTBeTcTBUM C AEHCTBYIOUINMU
UKasaHUsAMU oOlpeaeneHbl MapaMeTphbl
rnoapabOTKY MOKPBIBAIOLIIMX [OPOA Ha
HECKO/IBKMX YyJacTKax, MpuBeaeM Ila-
paMeTphl A8 ABYX U3 HUX:

Yuactoxr 1 (P15+0 — P21+0): H =
252wm; 1=33wm; L=172wm; L/H=
0,68; I/H=0,13.

Yuactok 2 (P11+0 — P14+0): H =
457 m; 1=27wm; L =144 wm; L/H=
0,31; I/H = 0,06.

L — BennurHa noapabGOTKU Hasleraro-
Iero MaccuBa 10 MPOCTUPaHUIO Pya-
HOM 3a/lexu.

[locTpoeHa HOBas 3aBUCHMOCTb,
onpeaensiomiasg COOTHOIIEHUA [UHen-
HBIX [TAPaMeTPOB YCTOMUMBOCTU OOHa-
KeHu Ha KyKHcBYMUOpPpPCKOM MecTo-
poxnaenuu (puc. 8).
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HecnoxHo BBIUKMCAUTE, UYTO MMHU-
MasibHBIM 3HaueHveM | mpu H = 600 M,
A5 KOTOPOTrO CaMOOOpyIleHHe MOPOI
3aBMCAHUS CTAHOBUTCH TEOPETHYECKU
BOo3MOXHbIM, sBnsercas 60 M. Koraa
JKe 3Ta Be/MuMHa MOXKeT ObITb AOCTHI-
HYTa U I[OAPabOTaHHBIM MacCUB Ie-
peraer B HEYCTOMUYMBOE COCTOSIHHE?
BenvuuHa mnoapaboTku 6e3 BbIEeMKH
3aracoB Tpeyro/bHUKa BHCAUero 6o0-
Ka B HacTosllllee BpeMs COCTaB/sierT
10 + 15 M, npu MoAHOM BbIEMKE 710
KOHTaKTa pYyaHOro Tena (4TO IMIpo-
H30MAeT VXKe I0C/e Hadaza OoTpaboT-
KU HUXKe/leXallero TOpPU30OHTa) —
okono 50 M. To ectb obpyieHue mo-
poA 40 TOBEPXHOCTH B Ipenenax
paspe3oB 11—14 (roe BbicOTa perb-
eda MakchMasibHa) Ma/lOBEePOATHO B
OnvKarre roAbl.
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Puc. 8. IporHo3Has KpMBasi KDUTHYECKHX MapaMerT-
poB noapabotku ana KykucBymuyoppckol npHpeskH

OKP

+800m

/;F 3 \\ 17“‘%;“\_“_
AT

~J -~

B ?ﬁ@

+600m

]

Ka/lbHOE CeueHWe [0 pas-
pe3y BKPeCT MpPOCTHPaHUs
pyaHoro  Tenma  (paspes
12+33). BuaHo, uto 1mpu
yYBe/IMUEHHWH BBICOTHI perlb-
eda 3HaueHUs MaKCHMa/lb-
HbIX PACTArMBAONIMX Ha-
NpsAXeHU He [AOCTUrarT
KPHUTHUECKOTO YPOBHS, a
TaKXKe  BBINO/AXKHUBAIOTCS
M7I0MaAKA, IO KOTOPBHIM
OHM AeMCTBYIOT. B maHHOM
cyyae  BO3MOXKHO  /IMIIb
yacTHYHOe OOpyileHHe Io-
PO B OUKCTHOE TIPOCTPaH-
CTBO. 30Ha BEPOSATHOTO
YaCTHUUHOTIO obpyiieHus
MopoAa TOKa3aHa IYHKTUP-
HOW /TMHHEN.

Takum ob6pasoMm, B pe-
3y/bTaTe MCC/IeA0BaHUs 3a-
BHMCaHWM [IOpPOA BUCAYEro
6oka KykrcByMuyoppcKoro
MecTopoXaeHusi, oTpaba-
ThIBAEMOTO Kuporckum
pyaHukoM OAO «Anatum
caenaHbl C1eayiolre BbIBO-
Abl:

e obpylleHus  Mopoa
0 TIOBEPXHOCTH B Mpene-
nax paspe3o P11+0 -
P14+0, rme BeicOTa Mnoa-
paboTaHHOrO MaccuBa
6miska K 500 M, ManoBe-
poATHO B OauzKaiiive ro-
Abl;

e Ha yuactke P18+30
- P21+0 wmoryr mnpowcxo-
aUTh OOpYIIeHHs TIpU A0-
paboTKe  3amacoB  rop.
+260 M B BucsaueM OOKY

Puc. 9. Pacnpeanenenne M30omMHHI H maowmagok szE PYAHOM 3a/1€XU;

no paspesy P12+33 (yuacrok 2)

OTOT BBIBOA MOATBepKAAETCA U pe-
MOAeMUPOBaHUs
maccuBa. Ha puc. 9 nokasaHo Beptu-

3Y/7/IbTaTaMMU

HAC wua

OKP.

® [Ipea/noxeHa HOMO-
rpaMMa A4n1d oripeaereHrd

KPUTHYECKHX ITapaMeTpoB NoapaboTKH
Kykrcsymuoppckoii

TpupesKe
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e CcpOpPMUPOBAHO TIpe/CTaBIeHHe
O CTaAUMHOCTU Mpoliecca obpyiIeHUs
rmopoa BUcsAYero 60Ka 10 AHeBHOM IIo-
BEPXHOCTU B YC/IOBUAX [CHCTBUSA TeK-
TOHUYECKUX CH/I: PasBUTUE U HAKOII-
fleHWe TpellMH B 30HaX, MPUYypOYeH-
HBIX K IpaHMLIaM 3ade/lKu Toapabo-
TaHHBIX IIOPOA W HEINOCPeACTBEHHO
Ha AHEBHOM TMOBEPXHOCTH; CAHUSHUE

TpemluH U QOpPMHPOBaHUE MarucT-
panbHOTO  pa3pbiBa; oOpasoBaHUe
eQVHOM TIZIOCKOCTU OOpyIlIeHUs a0
AHEeBHOM TIOBepPXHOCTU MpPH HaKOI-
leHUM MacCCUBOM 3HEPreTUYecKoro

roTeHLMana, HeoOXoAWMOro  A1s
[PeoaONeHHs 30Hbl C NOHMXEHHBIMU
3HAUEHUAMM pacTATMBAKIINX  ae-
dopmMalLmii.

Pa6ora BoimonHeHa mnpu dpuHaHCOBOM moaaepxke PPDPU, mnpoerkr Ne09-05-
12064-ODPVI_M, a Takxke rocynapCTBEHHOTO KOHTpakTa ¢ PenepasbHbIM areHTCT-
BOM Mo Hayke ¥ nHHoBarwmsaM Ne 02.740.11.0316, mmudpp 2009-1.1-151-066.
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