006 yTBep>xaeHuu ®epepanbHbiX HOPM U NpPaBuAa B 00s1acTH
npombilinieHHon beszonacHocTu "MpaBuna obecnevyeHus
YCTOW4YMBOCTU DOPTOB M YCTYNOB KapbepoB, pa3pe30B U OTKOCOB
oTBaJNoB"

Mpuka3s * Ne 439 - o1 13.11.2020 - ®epepanbHas cnyxba No 3K0A0rMYECKOMY, TEXHONOr MYECKOMY 1 aTOMHOMY HaZ30py
- [lencteyeT 6€3 N3MEHEHWI

®EJEPAJIBHAA CNTYXKBA MO 3KOJIOrMYECKOMY, TEXHOJIOTMYECKOMY 1 ATOMHOMY HALL30PY
MPUKA3
MOCKBA

13 Hos16psi 2020 r. Ne 439

06 yTBepxaeHUn OenepasbHbiX HOPM U NpaBua B 061acTu NpoMbilieHHon 6e3onacHocTy "MpaBuna
obecneyeHns ycton4msocTy 60PTOB 1 YCTYMNOB KapbepoB, pPa3pe30B M 0TKOCOB OTBasI0B"

3apeructpuposaH MuHtiocTtom Poccmm 18 gekabpsa 2020 r.
PernctpaumnoHHbii Ne 61603

B cooTBeTCTBUM C NoANyHKTOM 5.2.2.16(1) nyHkTa 5 MNonoxeHns o enepansHon cnyxbe no
3K0JIOrM4eCKoMy, TEXHOJIOrMYeCKOMY 1 aTOMHOMY HaL30pY, YTBEPXKAEHHOr0 NOCTaHOBIEHNEM
MpaButenbcTBa Poccuiickon Pepepaumm oT 30 uions 2004 r. Ne 401 (CobpaHune 3akoHoAaTeNbCTBA
Poccuinckon ®epepaumm, 2004, Ne 32, ¢1.3348; 2020, Ne 7, cT. 853), nprKa3biBato:

1. YTBepanTb Npunaraemole PeaepanbHble HOPMbI U NpaBuia B 061aCTy NPOMbILLIEHHON Be30nacHOCTK
"MpaBuna obecnevyeHns ycTon4meocTy 6OPTOB 1 yCTYNOB KapbepPOB, pa3pe30B M 0TKOCOB OTBaJOB".

2. HacTosAwmn npuka3 BcTynaeT B cuy € 1 aHBapsa 2021 r. n gencteyeT Ao 1 AHBaps 2027 r.

PykosognTtens A.B.AnéwnH

YTBEPXIEH
npukasom ®enepanbHON CNyXObl MO 3KOSIOrMYECKOMY, TEXHOJIOrMYECKOMY M @aTOMHOMY HaA30py
0T 13 Hosbpsa 2020 r. Ne 439

®EJEPAJIbHBLIE HOPMbI 1 MPABWJIA B OBJIACTY MPOMBbILLJTEHHOW BE30MACHOCTH "MPABUJIA
OBECMEYEHMS YCTONYMBOCTW EOPTOB 1 YCTYNOB KAPbEPOB, PA3PE30OB 1 OTKOCOB OTBAJIOB"

I. OBNNIACTb NMPUMEHEHWA

1. HacTosiwme depepanbHble HOPMbI U NpaBuaa B 061acTu NpomblineHHon 6e3onacHocTu "MpaBuna
obecneyeHns ycTton4msocTy 6OPTOB 1 yCTYMNOB KapbepoB, pa3pe3oB M 0TKOCOB 0TBasoB" (ganee - MNpasuna)
yCTaHaBAMBaloT TpeboBaHMA NpoMbILIeHHON 6e30nacHOCTM 1 6€30NacHOro Nob30BaHNA HeApaMn Ha
obbekTax BeleHUs ropHbIX paboT OTKPbLITEIM CMOCOBOM, HanpaBfieHHbIe Ha NpefynpeXxaeHue aBapun,
WHUWOEHTOB, C/ly4aeB TpaBMaTu3Ma 1 obecneyeHmne Xn3HN 1 300PO0BbA HACENEHNS B 30HaX BAUSHUSA
paboT, CBA3aHHLIX C NOAb30BaHWEM HeapaMu.

2. MpaBwnna ycTaHaBaMBalOT TpeboBaHMA K MHXEHEPHO-FE00rNYECKOMY U FMAPOreo10rnyeckomy
N3YYeHUIO MPUPOAHBIX N TEXHOTEHHbIX MacCUBOB FOPHbIX MOPOA, cnocobam 1 MmeTofaM pacyéTa
yCTONYMBOCTM BOPTOB 1 YCTYNOB KapbepoB, pa3pe30B M 0TKOCOB OTBAJIOB (fafiee COOTBETCTBEHHO - OLleHKa
YCTOMYMBOCTW, YCTYNbl, 6OPTa, OTKOCHI), OPraHnM3auum cCUcTem HabnogeHnin 3a pa3BUTUEM
LedopMaLMOoHHbIX MPOLECcCoB, onpeaensaioT Mepbl M0 NpeaynpexaeHnio HernpmemMseMoro pucka passuTus
AedopMaLMOHHbIX MPOLECCOB Ha BCeX CTagusX NPOeKTUPOBaHMA, KCnayaTaumm, TEXHNYECKOro
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NnepeBOOPYXEHNS N MINKBUAALUN (KOHCEpBaLMM) KapbepoB, pa3pe3oB U OTBAJIOB.

3. TpeboBaHua MpaBun ABAAIOTCA 0643aTeNbHbIMU ONS OPUANYECKUX NN, (MHANBMAYANbHbIX
npeanpvHUMaTenei), oCyLeCcTBASALNX BeLeHMe FOpHbIX paboT n (nnun) pa3paboTKy MECTOPOXAEHUN
MoJie3HbIX NCKOMAEMbIX OTKPbLITbIM CMOCOBOM, a TakXXe NPOeKTUPOBaHNE, BBOJ, B 3KCMNyaTaLmio,
KOHCEepBaLMNO 1 IMKBMAALMIO KapbepOB, pa3pe30B 1 0TBAJIOB.

4, O60CHOBaHME NapaMeTPOB YCTONYMBOCTM YCTYNoOB, BOPTOB M OTKOCOB OTBAJIOB, @ TakXXe NepeyeHb Mep
no obecrneyeHunio Nx yCTOMYNBOCTM OMNPeLeNnseTCs TEXHNYECKMM NPOEKTOM pa3paboTK MeCTOPOXXAEHNS
MoJiIe3HbIX NCKOMAEMbIX U (M) NHOM MPOEKTHON AOKYMEHTaLMEN Ha BbINOJIHEHME paboT, CBA3aHHbIX C
NoJib30BaHMEM 3KCMIyaTUPYIOLLEN OpraHn3aLmnen y4acTkoB Heap (fanee - NpoeKTHas AOKYMeHTaumsa).
M3y4yeHne MacCMBOB FOPHbIX MOPOA AOJ/KHO BECTUCH Ha CTaAMAX reonoropasBekmn, NPoeKTUpPoBaHuA,
3KCMayaTaunyM MECTOPOXXAEHMNS MONE3HbIX UCKOMAEMbIX U (UK) y4acTKa HeLp, 0TBasloobpa3oBaHus,
JINKBMAAUMM (KOHCEpPBALMW) FOPHbIX BbIPaboTOK (fasiee - 06beKT BeAEHUS OTKPbITbIX FOPHbIX paboT).

B cnyyae eciv Ha NpenwecTBYOLWMX MPOEKTUPOBAHMIO HOBOW CTaANMN OCBOEHNS MECTOPOXAEHNS Obin
BbIMNOJIHEH BeCb TpebyeMblii KOMMIEKC UCCAenoBaHMI (ONpeaenseTcs NPOEKTHON OpraHuM3aunen),
LONOSHUTESIbHBIX MH)XXEHEPHO-Fe010rM4eCcKnx nccnenoBaHnii He NPOBOANTCS.

5. OpraHu3auus, sKkcnayaTmpyloLwas 06 bekT BeleHMs OTKPbITbIX FOPHbIX paboT, 4oKHa 0becneynTsb:
KOHTpPOJIb 3a Cob/0AeHneM NPOEKTHbIX MapaMeTpoB HOPTOB 1 YCTYMNOB Kapbepa, pa3pesa U 0TKOCOB
0TBana;

NnpoBefeHNe BMU3YyasbHbIX U UHCTPYMEHTaNbHbIX HabnoaeHnn 3a cocTosHMEM B60OpTOB, YCTYMOB M OTKOCOB;
BbISIBJIEHNE 30H U y4aCTKOB BO3MOXXHOI0 NPOSABAEHNS pa3pyLlawmx gegopmaunii b6optos, 6opTos,
YCTYMNOB 1 OTKOCOB 1 OPraHM3aumio Ha 3TUX y4aCTKaxX CTaUMOHaPHbIX MHCTPYMEHTasIbHbIX HabnlogeHnn n
(M) AUCTAHLMOHHOIO MOHUTOPUHTa;

N3yYeHNe BbISBAEHHbIX HApYLEHWA YCTONYMBOCTIN BOPTOB, YCTYMNOB, 0TKOCOB, LOKYMEHTMPOBaHMNeE
HapyLUeHW, yCTaHOBEHNE XapaKTepa HapyLleHW, CTENEHN ONacHOCTU U NPUYUH BO3HUKHOBEHNS,
N3y4yeHmne reosormnyeckmnx, NHXeHepHO-reosIorm4eckmx, rmaporecornieckmx yCnoBuin MeCTOPoOXAEHUS,
CTPYKTYPbl 1 YCJIOBWI 3aeraHns NopoaHbIX C/I0EB, MaCCMBa FOPHbIX MOPOA U NOPOL OCHOBAHWUS OTBAJIOB;
pa3paboTKy 1 BbiNOJHEHNE (NpoBeAeHME) NPOTMBOAE(POPMALMOHHBIX MEPOMNPUATUIA, B TOM YUCIE
yKpeneHne ocnlabneHHbIX 30H 1 Y4aCcTKOB, IMH60 n3MeHeHne Npoduas YyCTYMNOB Ha 3TUX y4YacTKax, 1mbo
obecneyeHne 3anpeTa 4OCTYNa B OMACHYO 30HY NPU YCI0BUK, 4TO B HEN HE BeAYTCS ropHble paboThbl;
KOHTPOJ1b 3@ COCTOAHNEM NPOTUBOAEHOPMALMOHHBIX COOPYXXEHWI W BbINOJIHEHNEM MEPONPUATUR,
npenoTBpaLlaloLW X HapyLeHne yCTONYNBOCTM BOPTOB, YCTYMNOB, OTKOCOB;

COXPaHHOCTb 06LEKTOB, PACMOJIOXKEHHbIX Ha 3€MHOI NMOBEPXHOCTM B FPaHMLaX roOpHbLIX OTBOAOB U Ha
npuaerawwWwmnx K HUM TEPPUTOPUSIX;

JIMKBMAAUMIO (pekynbTBaLNO) 06beKkTa BeAEeHUSA OTKPbITbIX FOPHbIX paboT, Mocne 3aBepLIeHNs FOPHbIX
paboT.

6. B cnyyae BbISiIBNEHMS B NpoLIecce 3KCryaTaunn, TEXHUYECKOro MepPeBo0pYXeHNs, TNKBUAALNN
(KOHCepBaLUWn) Kapbepa, pa3pesa, 0TBasla OTKJIOHEHWI OT 3HaYE€HUIN PU3NKO-MEXAHNYECKNX
XapaKTEPUCTUK U (MNIM) CTPYKTYPbI MacCMBa rOpHbIX MOPO, MPUHATLIX NPU OLEHKE YCTOMYMBOCTM YCTYMOB,
60opTOB, OTKOCOB MPW NMPOEKTMPOBAHNN, SKCNAYyaTMUPYIOLLEN OpraHM3aumnen 4OKEH NPOBOANTLCS
nepepacyéT napameTpoB BOPTOB U YCTYMOB UM OTKOCOB OTBasa, C Y4ETOM BHOBb MOJIyYEHHbIX UCXOAHbIX
AaHHbIX. 115 BbiNosHeHUs paboT No nepepacyeTy NapaMeTPOB FOPHOTEXHNYECKNX KOHCTPYKLNIA Ha
OCHOBaHWM peLleHnst TEXHUYECKOr0 PYKOBOAUTENS IKCMyaTUPYIOLWEN OpraHM3aunm MoryT npuBiaeKkaTbCa
NMPOEKTHbIE 1 (MAKN) Hay4YHblE OpraHn3aLmnm.

JlonycTumble OTKIOHEHMS OT NapamMeTpoB 6OPTOB, yCTYNOB, OTKOCOB, @ TakKXe AOMNYyCTUMble 3HAYEHUS
nedopmMaumin 6opToB, YCTYMNOB, OTKOCOB, MOA3EMHbIX FOPHbIX BbIPAbOTOK (NPW HaNN4MK) 1 PACMoN0XKEHHbIX
B 30HaX BPEAHOro BANAHNS rOpHbIX pa3paboTok 06bEKTOB Ha 3eMHON NMOBEPXHOCTU ([asiee - FOpHbIe
BbIPaboTKM, 06BEKTLI) AOJIKHBI COAEPXKATbCA B MPOEKTHON AOKYMEHTaLUN.

7. Ins obocHoBaHMA NnapameTpoB 60PTOB, YCTYMOB, OTKOCOB MNP OCYLLECTBAEHNN TEXHNUYECKOIO
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NepeBoOPY>XEHWS, B MPOLLEeCCe 3KCryaTalmmn, TMKBUaauny (KoHcepBaunm) obbekTa BeAeHNs OTKPbITbIX
rOpHbIX PaboT JOKHbBI YYUTbLIBATHCA Pe3yJibTaTbl MHXXEHEPHO-FE0N0rMYECKOro, FMAPOreonornyeckoro
N3yYeHNs MacCMBa M MOHMTOPWHIa YCTOMYMBOCTM Ha NpeablAyLnx 3Tanax oTpaboTKy MECTOPOXAEHNS 1
paboT no oTBasoobpasoBaHuMio. B cnyyasnx, korga hakTMyeckue napaMeTpbl YCTONYMBOCTY 6OPTOB, YCTYMNOB
N OTKOCOB He COOTBETCTBYIOT MPOEKTHBLIM 1 MPEBbIAOT AOMNYCTUMbIE OTKJIOHEHNS, a TakXXe AOoNYyCTUMble
3Ha4yeHus gecopmalmin 6opToB, YCTYNOB, OTKOCOB, FOPHbIX BbIPABOTOK 1 06EKTOB B MPOEKTHYHO
JOKYMEHTALNIO BHOCATCA COOTBETCTBYIOLLME U3MEHEHUS (AONONHEHUS).

8. dKcnnyaTUpyoLen opraHn3aunein oJIKEH BbINOJHATHCSA MPOrHO3 YCTONYMBOCTY BOPTOB 1 YCTYMNOB
KapbepoB, pa3pe30B U 0TKOCOB OTBAJIOB, Pe3y/ibTaTbl KOTOPOro ABASIOTCA OCHOBOW pa3paboTku
NpoTMBOAE(OPMALIMOHHbLIX MEPONPUSATUIA, BKIOYAEMbIX B MJIaH Pa3BUTUSA FOpHbIX paboT Ha NpeaCToALLNIA
KaJieH4apHbIN rog,.

9. MporHo3 ycTon4meocTr HOPTOB 1 YCTYNOB KapbePOB, Pa3pe30B 1 0TKOCOB OTBAJIOB ABIAETCS
06s3aTeNbHbIM AN 06 bEKTOB BEAEHMA OTKPbITLIX FOPHLIX PaboT Il Knacca onacHOCTU W (UnK) Npw
KOMBMHMPOBaHHOW pa3paboTke MeCTOPOXKAEHNS.

B cnyyasix, Korga oTKJIOHEHUS OT NPOEKTHbIX NapaMeTPoB U AedopMaunii 60pTOB 1 YCTYMNOB Kapbepos,
pa3pe30B 1 0TKOCOB OTBAJIOB HE HapyLaloT TpeboBaHMA 6€30MacHOCTH, MPOrHO3 YCTONYMBOCTM
LOMNYyCKaeTCs He NPOM3BOANTb.

Il. ®AKTOPbI, BJINAIOLLME HA YCTONYNBOCTb BEOPTOB, YCTYNOB KAPLEPOB, PA3PE30B 1 OTKOCOB
OTBAJIOB

10. ®akTOpbl B 3aBUCMMOCTY OT FOPHO-FE0SIOMMYECKNX YCI0BMIA NONb30BaHMA HeApaMu ONpeLensoTcs
NPOEKTHOW [OKYMEHTaLMEN Ha NOJib30BaHME y4acTKOM HeLp U MOryT YTOYHATLCA B npoLuecce
3KCrIyaTauum MecTopoXaeHus (y4acTka Hegp).

11. MNpwu oLeHKe yCTON4MBOCTY BOPTOB 1 YCTYMNOB KapbepoB, pa3pe30B B MaCCMBaX CKaJbHbIX U
NOJIyCKaNbHbIX FOPHbIX MOPOA YYUTHIBAKTCA pe3ybTaTbl UCCIEL0BAHUN, XapaKTepU3yoLWwmx aHHbIRA
MacCuB, K KOTOPbIM OTHOCATCS:

NPOCTPaHCTBEHHAsA OPUEHTUPOBKAE KPYMHbIX Pa3pbiBHbIX HAPYLLEHWNA MeXAy CO60M 1 MOBEPXHOCTbLIO
Kapbepa, pa3pesa;

rycToTa, NPOTSXXEHHOCTb U COCTOSHME OCHOBHbIX CUCTEM TPELUUH, UX OPUEHTUPOBKA OTHOCUTEIbHO
MOBEPXHOCTW YCTYnoB 1 60pToB;

(PU3NYeckKre xapakTepPUCTUKN FOPHbLIX MOPOL;

MPOYHOCTHbIE XapPaKTEPUCTUKIN FOPHBIX MOPOL;

MPOYHOCTHbIE XapaKTEPUCTUKM KOHTAKTOB NOPOS 1 APYrMX NOBEPXHOCTEN 0cnabneHui;

YPOBEHb MOA3EMHbIX BOA;

fedopMaLMOHHble XapaKTepUCTUKM MacCMBa FOPHbLIX NOpos;

TeMmnepaTypHbIA PEXUM, NPOABASIOLLMACSA B HEMPEPbLIBHOM LiMKJIe OTTauBaHWA-3aMep3aHna ropHbIX NOpoS;
napameTpbl NPUPOLHOI0 MO HANPSXKEHUN,

12. Mpw oLeHKe yCcTon4MBOCTN HOPTOB M YCTYMNOB KapbepoB, pa3pe3oB B MaCcCUBaX AUCMEPCHbLIX FOPHbIX
nopof y4MTbLIBAIOTCA pe3y/ibTaThl NCCNEA0BaHUN, XapakTepu3yloLwme AaHHbIA MacCuB, K KOTOPbIM
OTHOCATCS:

HabyxaHue, CH/XXeHWe MPOYHOCTM U pa3BUTUE NIOKaJIbHbIX AedopMaunin yCTYnoB 1 UX rpynn;
pa3BuUTME NPOLECCOB Cydpdo3nn, pacTBOPEHUS, BbIBETPUBAHUS;

BOLOHACHILLEHHOCTb MOPOA, Hanu4me BoLoCOOpHbIX Nowaaen ¢ 3aTpyAHEHHOW pa3rpy3Koi;
KOJINYeCTBO aTMOC(EPHBLIX 0CafKOB, XapaKTep A0XAer, MOLWHOCTb CHEroBOro NoKpoBa u
NPOLOJIKUTESIbHOCTb ero TasHus;

TemMnepaTypHbIA PeXuM parnoHa, rinybuHa ce30HHOro MpoMep3aHus U 0TTarBaHNA MOPOL;
rpaHysioMeTpUYecKnin 1 MUHepasnbHbI COCTaB Nopos;

4YMCNO NNACTUYHOCTM U NOKa3aTesNb TeKy4ecTy (AN MNHUCTbLIX MOPOL);
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eCTeCcTBEHHas BNIaXKHOCTb;

OoTHoCUTEeNbHas aedopMaumsa HabyxaHnsa 6e3 Harpysku (815 rANHUCTBIX NOPOA);

OTHOCUTEeNbHas AeopMaumns NPoCagoqHOCTU (A15 FANHUCTBIX NOpo4);

KO3(DOULMEHTBI MOPUCTOCTU 1 BOAOHACHILLEHUS (A8 KPYNMHOOBN0MOYHBIX TPYHTOB 1 MECKOB);
OTHOCUTEJIbHOE COAepXKaHne OpraHn4Yeckoro BeLLecTBa;

KOMMNPEeCCUOHHbIE CBONCTBA NOPOL;

TeMnepaTypHO-NPOYHOCTHbIE CBOMCTBA MOPHbIX MOPOA M KOHTAKTOB, KPUOreHHas CTPYKTypa, bANCTOCTb.
13. PacyéT ycTonynsocTy 60pTOB, yCTYNOB, OTKOCOB NMPOBOAMTCA Ha CTa4un MPOEKTUPOBaHMS

AN hHepeHUMPOBAHHO MO KaaccaMm MacCMBOB FOPHbLIX NOPOL (KO3 (MULMEHTY KPEnoCTU ropHbIX Nopoa),
KOTOPbIMU SBNAIOTCA:

CKaslbHble MOpoAabl, obnafatowme XECTKMMMN CTPYKTYPHLIMU CBA3SMU;

AVCnepcHble Nopoabl C PUINYECKUMU, (PU3NKO-XUMUYECKUMUN N MEXAHUYECKUMWN CTPYKTYPHLIMUK CBA3SMMU,
KOTOpble NOAPa3AENATCA Ha CBA3HbIE N HECBA3HbIE (CbinMy4une);

MEp3nble nopoAabl, 0bnagatoLime, Hapsaay Co CTPYKTYPHbBIMU CBA3SMM TasblX MOPOL, KPUOrEHHbIMW CBA3AMU
(3a cyeT nbAa). Mo TNy CTPYKTYPHBIX CBA3EN Mep3ble MOpoAbl MOAPA3AeNsa0TCA Ha cleaytoumne
nogknaccel:

CKaJIbHbIX Mep3nbIX Nopof;

ANCMEPCHbIX MEP3JbIX MOPOL;

nefsHbIX nopog (nopofbl TONBKO C KPUOreHHbIMU CBA3SMU).

IIl. TPEBOBAHWS K MHXKEHEPHO-TEONIOTMYECKOMY U3YYEHWIO N PANOHNPOBAHWNIO MACCKBA TOPHBbIX
nopog

14. MNMporpamMma NHXXeHePHO-reosIornyecknx paboTt paspabaTbiBaeTCA U BLIMOAHAETCS 3KCMAYaTUPY LMK
OpraHu3aunsMmn Ha OCHOBAHWUM aHann3a PakToOPOB, ONpeaensoWmnX yCTon4YnBoCcTb 60pTOB, YCTYMNOB,
OTKOCOB Ha MECTOPOXAEHUN.

O6BEM N MeTOANKA NHXXEHEPHO-Teonornyecknx paboT onpenensoTcs B 3aBUCUMOCTY OT CTEMEHU
CNOXXHOCTU reosIormyeckoro CTPoeHNs MeCTOPOXAEHUSA U CTaAunN ero 0CBOEHUSA Ha OCHOBaHMM
TpeboBaHWI, YCTaHOBMEHHbIX B NpuaoxxeHnn Ne 1 K MpaBuniam.

15. CocTaB paboT N0 UHXEHEPHO-TE0JIOrMYECKOMY U3YHYEHUIO [O/IKEH BKOYATh:

ONA CKaJibHbIX U MOJYyCKaJibHbIX MaCCUBOB: OLEHKY OPUEHTUPOBKWN, N'YCTOThI, I'IpOTﬂ)KéHHOCTI/I,
LLIEPOXOBATOCTN MOBEPXHOCTEN OCHOBHbIX CUCTEM TPELLUUH 1 HaIM4yna B HUX 3anNoaHUTENA, onpeaeneHme
PU3NYECKMX, NPOYHOCTHBIX U AeDOPMALNOHHBIX XapaKTEPUCTUK FOPHbIX MOPO4 U KOHTaKTOB;

415 MaCCMBOB ANCNEPCHbIX NMOPOL;: U3YYEHME rPaHyIOMETPMYECKOr0 U MUHEPAJIbHOIO COCTaBa,
€CTEeCTBEHHOWN BAAXXHOCTU 1 MOPUCTOCTY, ONpefesieHne CLeneHns, yria BHyTPEHHEro TpeHms, Ynucna
NAACTUYHOCTU W NOKa3aTenen TeKy4eCTn, KOMNPECCUOHHbBIX CBONCTB MOPOA;

4719 MEpP3blX AUCNEPCHbIX NOPOA, AOMOJHUTENBHO NPOBOANTCS OLEHKA TeMMNepaTyPHO-MPOYHOCTHbIX
CBOWCTB, KPUOTrEHHOW CTPYKTYPbI, IbAUCTOCTH, MPOCaA0YHOCTH.

16. NH)XEeHepHO-reosIornyeckoe n3y4yeHune CKajbHbIX MaCCMBOB B MPUKOHTYPHOMN 30He HOPTOB KapbepoB 1
pa3pe30B O0JIKHO BKIOYaTb:

YCTaHOBJ/IEHWE MECTOMONOXXEHNS U OPUEHTMUPOBKIM MOBEPXHOCTEN 0CNabneHns OTHOCUTEIbHO YCTYMOB C
onpeLeneHnemM nepapxmieckmnx ypoBHenm;

onpefeneHne NapaMeTpoB NOBEPXHOCTEN 0CNabneHns Ka)x4oro ypoBHA nepapxun, Bka4Yas ryctoTy,
NPOTSXKEHHOCTb U WUMPUHY PaCKpPbITUA TPELMH, U3MEHYNBOCTb 3IEMEHTOB 3aJieraHuns, LWepoxoBaToCTh, a
TaK>Xe CBOMCTBA 3aM0NHUTENS TPELLNH;

onpefeneHne NPoYHOCTHbLIX 1 AeOPMaALIMOHHbIX XapaKTePUCTUK MacCuBa, CTPYKTYPHbIX 6/10KOB rOpHbIX
MOPOA 1 30H, MPUMbIKAIOLLNX K KPYMHbBIM Pa3pbiBHbIM FE0I0rMYECKUM HapyLUEHWAM.

17. lLnpuHa NpuKOHTYPHOI 30HbI, ONpeaenstollen yCTon4MBoCcTb 6opTa Kapbepa, paspesa, B npeaenax
KOTOPOW LOJ/IKHO BbIMONHATLCA NHXEHEPHO-Te0N0rnYecKoe n3y4eHne Maccmnaa, orpaHNYnBaeTCs
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reoMeTPUYECKUMY pa3MepamMin MpU3Mbl BO3MOXKHOI0 0bpyLLEHNS 1 onpeaenseTcs npu pa3paboTke
NPOrpaMMbl NHXEHEPHO-FE0I0MMYECKOr0 U3YHEeHNS MacCUBa A5 KaXXA0r0 MECTOPOXAEHNA (Y4acTKa
Henp) B 3aBUCMMOCTMW OT KOHCTPYKTUBHbIX MapamMeTpoB NPOEKTMPYEMOro Kapbepa, pa3pesa.

B npepenax npu3Mbl BO3MOXHOr0 06pyLLeHns AonyckaeTcs PopMUpoBaTh 00BbEKTEI MHPPACTPYKTYPHI,
HaxoXAeHune nofen N MexaHn3MoB.

18. Mo mepe yrnybkun Kapbepa, pa3pesa, C NepMoaNYHOCTbIO, YCTAHOBEHHON NPOEKTHOW AOKYMEHTaLmen
Ha NPOM3BOACTBO MapKLUenaepckux paboT, NPOBOAUTCSA KapTUPOBaHME YCTYMNOB Ha KaXXA0M BHOBb
BCKPbITOM FOPU30HTE C HAHECEHWEM BbISIBJIEHHbIX CTPYKTYPHbIX 3/IEMEHTOB Ha FOPHO-rpaduyeckyio
LOKYMEHTaLMIO.

YyacTku, nofBepXxeHHble fedopMaumnsaM, HaHOCATCSA (OKOHTYPUBAKOTCS) Nocae nx obHapyXXeHus 1
HaHOCATCS Ha FOPHO-rpadmyecKyto LOKYMEHTALNIO B CPOKM, YCTaHOB/IEHHbIE MPOEKTHON AOKYMeHTaLmen
Ha NPOM3BOACTBO MapKLLUenaepckunx paboT.

19. Mo pe3ynbTaTaM MHXXEHEPHO-FE0JIOrMYECKOr0 N3y4YEHNS MaCcCMBa FOPHbIX MOPOL A1 06bEKTOB C
obbemMoM pa3paboTKu ropHON Macchl 1 MUANMOH Kybuieckux MeTpos 1 bonee n npyu KOMBMHMPOBAHHOM
cnocobe BegeHNs ropHbIX paboT COCTaBNAETCA reoMexaHn4eckas MoAeab MECTOPOXKAEHNA (y4acTKa
Heap), B KOTOPOW OTpaXkaeTcs:

neTporpamyecknin u MMHepasbHbIN COCTaB MacCMBa FOPHbLIX NOPOS;

OCHOBHbIE 1 BTOPOCTEMEHHbIE CTPYKTYPbI (pa3ioMbl, HanaacToBaHWe, CKIag4aToCTb, CUCTEMbI TPELLMH);
MPOYHOCTHbLIE XapaKTepPUCTMKK Nopoa B obpa3ue, CONpoTUBAEHNE CABUIY MO NOBEPXHOCTAM ocfiabneHuns,
MPOYHOCTbL MaccuBa Nopog;

dhusmyeckme n gedopMaLMOHHbLIX XapaKTEePUCTUKIM NMOPOS 1 MacCuBa;

rMAPOreosornyeckne 3eMeHTbl, PUabTPaLMOHHbIE N EMKOCTHbLIE CBOMCTBA NOPOA, PEXUMbI MEPETOKOB,
YPOBHW MNOA3EMHbIX BOA, pacrnpenesieHne nopoBoro AaBieHuns;

TemnepaTypHbIA PEXUM MacCuBa;

CENCMUNYHOCTb TEPPUTOPUY;

CYLLEeCTBYIOLLME FOPHbIE BLIPABOTKM 1 NYCTOTHI;

napameTpbl NPUPOAHOI0 MOASA HANPSHXKEHWUNA,

neTporpacmyecknin u MMHepasbHbIN COCTaB MacCMBa FOPHbLIX MOPOS;

OCHOBHbIE 1 BTOPOCTEMNEHHbIE CTPYKTYPbI (Pa3/0Mbl, HAMlaCTOBaHWe, CKNAA4aTOCTb, CUCTEMbI TPELLMH);
NPOYHOCTL Nopof B 0bpa3ue, CONPOTUBAEHME CABUTY MO NOBEPXHOCTSAM 0C/labneHns, MPOYHOCTb MacCcuBa
nopo.;

usnyeckme n gehopMaLnoHHbIE XapakKTePMUCTUKIN NOPOA U MacCuBa;

rMAPOreosornyeckmne 3NeMeHThI, FTMAPaBANYeckas NPOBOAMMOCTb, PEXMMbI MEPETOKOB, YPOBHU
nof3eMHbIX BO, pacnpeaesieHne nopoBoro AaBfeHuns;

TeMnepaTypHbIN PEXUM MacCuBa;

CENCMUYHOCTb TeppuTopUM;

CYLLEeCTBYHOLLME FOPHbIE BLIPABOTKM U MYCTOTHI;

napameTpbl NPUPOAHOr0 MO HANPSHXKEHWNNA,

20. Bupg reomexaHn4eckon mogenm (4Byx- nam TpEXMepHoe NpoCcTPaHCTBEHHOE NpeAcTaB/IeHNe) U Tun
(undppoBast N/mam Ha ByMa>kKHbIX HOCUTENSX) ONPeAENseTCs 3KCMIyaTUPYHOLLLEN opraHu3aunen. Mo mepe
Pa3BUTUSA OTKPbITbIX FOPHbLIX PaboT, HO HE pexxe 0O4HOro pasa B rofl, reoMexaHm4yeckas Mofenb
MeCTOPOXAEHMNA OOJKHA YTOYHATHCA HA OCHOBE NHXXEHEPHO-re0N0rM4eCcKoro n3y4yeHma Maccmea ropHbIxX
nopoga.

21. B npouecce akcnyaTauny MECTOPOXXAEHNS NO pe3ySibTaTaM NMHXXEHEPHO-re010rM4eckoro nsy4yeHuns
MacCCUBa FOPHbIX MOPOL LOMNYCKaeTCs BHECEHNE N3MEHEHUI B MPOEKTHYIO0 LOKYMEHTaLUMIo C
KOPPEKTMPOBKOW NapameTpos BOPTOB, yCTYNoB, OTKOCOB. BHeCeHne n3MeHeHWIn B NPOEKTHYI0
AOKYMEHTaU M0 NPON3BOANTCA NMPOEKTHOW OpraHm3aumen.

22. HXXeHepHO-reonornyeckoe nsyveHue BbIMNOJHAETCA IKCNAyaTUPYIOLLEN OpraHn3aLnen nam
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crneunann3npoBaHHON OpraHu3aumen.

23. ina 06beKTOB BeLEHUS OTKPbLITLIX FOPHBLIX paboT Il knacca onacHOCTK U NPy KOMBUHMPOBAHHON
pa3paboTke MECTOPOXAEHN B nNpeaesiax npubopToBOro MaccMBa BbIMOJHAETCSH MHXXEHEPHO-
reonornyeckoe 1 rmaporeonornyeckoe panoHMpoBaHMe MacCBOB FOPHbIX MOPOA (Aafiee - MHXEHEPHO-
reosIornyeckoe paoHUPOBaHME), KOTOPOE AOJKHO COAEPKaTb: onpeaeseHne rpaHul, 0LHOPOAHbIX
y4aCTKOB HeAp, MoLeslb BEPOATHOrO AehOpPMMPOBaHNSA, METOAbI pacyéTa YCTONYNBOCTM BOPTOB 1 YCTYMOB
KapbepoB., pa3pe30B, cnocobbl ynpaBaeHns nx yCTONYUBOCTLIO.

VIH>XeHepHo-reonornyeckoe pamnoHMpoBaHMe [OKHO BbINOJHATLCA CMeunanbHon rpynmnomn no
HabNAEHNIO 3@ YCTONYMBOCTLIO UK CNELVANN3MpoBaHHOM OpraHn3aunen.

24. OCHOBOW UHXEHEePHO-reon0rM4eckoro panoHMPoOBaHNS ABASIOTCA MaTeprasbl Fe0SI0OrMYeckoro u
WNHXXEHEPHO-reosIorMYecKkoro n3y4eHuns MecTopoXxaeHuns (y4acTka Hefip) Ha BCex CTaAnAaX ero 0CBOeHus.

IV. TPEBOBAHUSA K TMAPOTEOCIOr M4ECKOMY U3YHEHNIO MACCUBA TOPHbIX NMOPOJ,

25. I3y4eHne rnaporeonornyeckux ycaoBui (rmMaporeosiornyeckoe n3yyeHme) MacCuBa ropHbIX Nopos
MEeCTOPOXAEHNS OOJKHO OCYLLECTBAATLCS MO CNeunasibHbIM NporpamMmmam (pernameHTam) COBMECTUMBIM C
nporpaMMamu paboT Mo N3YHEHNO ero MHXXEHEPHO-Fe0I0rMYECKNX YCJTIOBMIA B COOTBETCTBMM C
TpeboBaHMAMU, YCTAHOBNEHHbIMU B NpuaoxxeHun Ne 2 K MpaBunam.

MporpaMMa ruaporeosiorn4eckoro n3yvyeHns paspabaTbiBaeTCs W BbINMOJIHAETCS SKCNAyaTMPYIOLLEN
opraHusauuen n (nam) cneunanm3mpoBaHHON OpraHM3aLnen Ha BCeX CTaaAnsaX OCBOEHUS MECTOPOXKAEHNS.
FMpporeosiornyeckoe n3yyeHmne MeCcTopoXXaeHmsa (y4acTka Heap) OO/KHO BKIOYATh:

OLEHKY 1 TUNN3aLMI0 TMAPOreoorM4eckmnx yCoBMn y4acTka Heap, NPeLoCTaBIeHHOr0 B MOJb30BaHMe 1
(vnn) nnowanen 3aneraHns NoJie3HbIX NCKOMNaeMblIX;

CXeMaTM3aLnio YCI0BUA (UIbTPaLNN NOA3EMHbIX BOA K FOPHbLIM BbipaboTKaM 1 BOAOMPUEMHBIM CUCTEMAM
oCyLleHuns;

OLEHKY 1 NMPOrH03 TEXHONreHHOro peXnma nog3emMHbixX BoJ, 06LLI,I/IX NMPWUTOKOB B NOPHbIE Bblpa60TKVI n
pacrnpegeneHne yaesbHblX BOLONPUTOKOB Mo 6opTam KapbepoBs, pa3pe3os;

OLIEHKY 1 MPOrHo3 abCoMOTHbIX 3HAYEHUIN U U3MEHEHUS BEJIMYMNHBI TNAPOCTAaTUYECKMX HANopoB B
NpunbopTOBbIX MacCMBax C yCTAaHOB/IEHNEM BENNYMHBbI BOAONPUTOKOB B FOPHbIE BbIpaboTKu;

OLEHKY BANSHWSA MOBEPXHOCTHBIX U NOA3EMHbIX BOJ Ha YCTOMYNBOCTL HOPTOB, YCTYMNOB, OTKOCOB;

OLLEeHKY BANSHUS U3MEHEHMWS FMAPOre0nor M4eckmx yCaoBuin B npouecce oTpaboTky MECTOPOXKAEHMS Ha
OXpaHsieMble MPUPOAHbLIE N TEXHOMEHHbIE 00BHEKTDI.

Mo pe3ynbTaTaM NpoBeAEHHOr0 rMAPOreosIorMYeckoro N3yYyeHns AomKHbl ObiTb pa3paboTaHsbi:
MeponpusaTHA NO YNPaBEHNIO PEXXNMOM NOA3EMHbIX U MOBEPXHOCTHbLIX BOA, BAUSIOLNX Ha YCTONYMBOCTb
6opTOB, YCTYMNOB, OTKOCOB;

cnocobbl ApeHa)ka MeCcTOpPOXXAeHNs (y4aCTKa Heap).

26. B xo4e rnaporeosiorn4eckoro N3y4eHns MaccuBa ropHbIX MOpog A0/KHbI ObiTb BbIMOAHEHbI:
OI'IbITHO-(;bVIﬂpraLI,I/IOHHbIe nccnenoBaHuA (OTKa‘-IKVI, HaJMBbl, HarHeTaHWe, ONnblITHO-3KCIMJlyaTallMOHHOE
BOAOMOHMXEHMWE);

peXunMHble HabnaeHns 3a Hanopamy NOA3EeMHbIX BOL B CKBaXKUHax NpuBopTOBbLIX MAaCCMBOB, @ TakXe Ha
CKBaXXUHaxX permoHasibHoM HabnogaTenbHON CeTH (MPU UX HAANYMK) Ha CTaAuK SKCNayaTauuum,
KOHCEepBaLUKN N NMKBMUAALNN KapbePOB, Pa3pe3os;

CTalMOHapHble HabnlogeHNSs 3@ BOAONPUTOKAMN;

aHanM3 3PPEeKTUBHOCTU CUCTEM LPEHAXa;

rMAporeosiornyeckas CbeMKka MaccuBa ropHbiX Nopos;

reousnyeckmne NccnenoBaHnsa B CKBaXXUHax;

reoxummyeckoe onpoboBaHme NOA3EMHbIX M MOBEPXHOCTHLIX BOA,

rnaposiornyeckme HabnogeHns.

27. PelwieHune 0 He0bx0aMMOCTMN AONOSHEHUSA NPAMBIX ONbITHO-PWIbTPALNOHHbIX NCCAe40BaHNN

Cka4aHo Ha canTe «3aKoHbl PO» — https://actrf.ru CTp. 6 1343



KOCBEHHbIMW MeToAaMW (Pe3nCTUBMMETPUS, PaCXO40METPUA, TEPMOMETPUS) NPUHUMAET OpraHu3aums,
BeayLlas rmaporeoaormyeckoe n3y4yeHne MacCcmBa, no CornacoBaHmIO C IKCMIyaTUPYIOLLEN OpraHM3aLmnei.
28. Ha mecTopoXaeHunsax, CnoXXeHHbIX 06BOAHEHHbBIMW MeCYaHO-TANHNUCTLIMK OT0XKEHUAMU, HabnogeHNS
3a YPOBHEBbLIM pPeXMMOM Mnoa3eMHbIX BOA O0JIXKHbI MPOBOAUNTLCA C O,EI,HOBpeMeHHOVI (DMKC&LI,VIGVI
OUAbTPaALMOHHBIX AedopMaLnid, BO3SHMUKAIOLLMX B MacCBE FOPHbIX MOPOA NoA AeNCTBUEM
(pMAbTPaALMOHHOIr0 NOTOKaA. Mpn AOKYMEHTUPOBAHMNM BbISBIEHHbLIX AedopMaumii GUKCUPYIOTCA XapakTep
AehopMaL i, MTONOrMYECKUA COCTaB, BAaXKHOCTb U MOPUCTOCTb MOPOL.

29. HabnooeHus 3a ypoBHEBLIM PEXUMOM MOA3EMHbIX BOJ AO/KHbI MPOBOAUTHLCA C OA4HOBPEMEHHOM
hukcaumen puabTPaLNOHHbIX AedopMaLMil, BO3HUKAOLWLMX B MacC/Be FOPHbIX MOPO4 NoL AeACTBUEM
OUALTPALMOHHOIO NOTOKA. MpU JOKYMEHTUPOBAHWUMN BbIIBNEHHbIX AedopMaLnin HUKCUPYIOTCA XapakTep
AedopMaumin, IMTONOrMYECKNA COCTaB, BaX>XHOCTb U MOPUCTOCTb NOPOA.

30. HabnofeHus 3a ypoBHAMM (Hanopamm) NOA3eMHbIX BOJ, AO/IKHbI BINOJHATLCSA B OAHO BpeMs C
3aMepamMiy BOLOMPUTOKOB B FOpPHbIe BbIpaboTKK, 0ebnToB BoL03abopoB, ypOBHEN MOBEPXHOCTHbIX BOLOEMOB
1 BOLOTOKOB.

31. Mporpamma HabnwaeHn 1 napameTpbl HabnwgaTeNbHON CETU 3@ TMAPOANHAMNYECKMM PEXUMOM
NoA3eMHbIX BOA Ha MNOJAX 3KCMIyaTUpyeMblX KapbepoBs, Paspesos v Npueratolen Tepputopun B 30He
BAUSHUS FOPHbIX paboT onpefensioTCs opraHu3aumnen, BeayLlen rnporeosiornyeckoe n3yyeHme Maccmaa.
32. I'nybuHa HabogaTenbHbIX CKBaXXWH ONPeAenseTcs ¢ y4ETOM reoslorM4eckoro CTpoeHms npubopToBoro
MacCUBa, MPOEKTHON 1 AOCTUIHYTON FNybuHbl Kapbepa, pa3pe3a. CKBaXKUHbI, BKI0YAsA CKBaXKUHbI
pernoHasabHOW HabaaTeNbHON CeTH (MPY UX HAAN4YMK), OOJKHbI 6bITb 060PYyAOBaHbI Pa3AesibHO Ha BCe
OCHOBHbI€ BOJOHOCHbIE NNACThl (FOPM30HTEI) B MpeAenax npmbopToBoro Maccuea.

33. Pe3ynbTaTbl r’MAPOreonornyeckmnx nccaefoBaHnin: NosIoXXeHne NoBepxHOCTen aenpeccuu,
pacnpefeneHune HanopoB B NPpMBOPTOBOM MaCCMBE - BOJIKHbI BbITb MCMOJIb30BaHbI MPU pacyéTax
YyCTONYMBOCTM YCTYMNOB, CIOXKEHHBIX AMCNEPCHbIMU Nopoiamu, u HOPTOB Kapbepos, pa3pe3oB M 0TKOCOB
OTBAOB.

34. Mo pe3ynbTaTaM rnaporeosornyeckoro NCCNefoBaHNs He pexxe 0AHOro pasa B rof NpoBOAMTCS
rMOporeosiornyeckas CbeMKka, BbiMOJHAETCA NPOrHO3 BOAOMPUTOKOB, MOOXKEHNS MOBEPXHOCTEN
Jenpeccun, pacnpenesieHns rnapoctTaTMyeckux Hanopos B NpnbopToBOM Maccue. MeToabl
rMAPOreosornyeckoro NporHo3a onpefenseT opraHm3aumns, BefyLias rmaporeosiornieckoe nsyyeHume
MacCyBa 1 COraacoBbIBAOTCSA B YCTAaHOBAEHHOM MOPAAKE C 3KCNAyaTUpPYIOLWen opraHmu3aumnen.

35. MporHo3 BOAONPUTOKOB B rOPHbIE BbIPabOTKM U CTEMEeHb BAMAHWA Ha YCTONYMBOCTL BOPTOB, YCTYNoB,
0TKOCOB paboT Mo BOAOMOHMKEHMIO NPY IKCMAyaTauMm MeCTOPOXXAeHMA (y4acTKa Heap) onpeaensoTcs
reouabTPaLMOHHLIMKN pacyéTamu.

V. TPEBOBAHS K PACYETY YCTONYMBOCTM EOPTOB M YCTYNOB KAPLEPOB, PASPE30B 1 OTKOCOB
OTBAJIOB

36. YcTon4mBoCTb 60PTOB, YCTYMOB, 0TKOCOB OLEHMNBAETCS MO Hanbonee HanpsXXEHHON MOBEPXHOCTY
CKOJIbXXEHNS B 3aBUCMMOCTM OT BO3MOXXHbIX BUAO0B U (hOPM AehopMUPOBaHMSA YHaCTKOB MacCuBa FOPHbIX
Nnopof B COOTBETCTBMM C TPeHOBaHUSAMU, YCTAHOBAEHHBIMM B NpusioxkeHnn Ne 3 K MpaBunam.

Haunbonee Hanps»XéHHasa NOBEPXHOCTb HOPTOB, YCTYMNOB, OTKOCOB LO/IKHA ONPeAensaThCsa B OTHOLLEHUM
paccMaTpMBaeMON KOHCTPYKLUK (FopHOM BbipaboTKK): yCTyn; rpynna ycTynos; 6opT; oTKoC; spyc.

37. OueHka ycTony4noCcTy 60pTOB, YCTYMNOB, OTKOCOB, OMNPeAeNeHne nx napamMmeTpoB Npon3BoOANTCA C
YH4ETOM NPUPOLHBIX U FOPHOTEXHNYECKUX (DaKTOPOB Ha OCHOBE AEeTEePMUHUPOBAHHOIO 1 (1K)
BEPOATHOCTHOrO NOAX0L0B METOLAMU:

npeaenbHOro paBHOBECUS;

YUCSIEHHOrO MOAENNPOBAHNSA HANPSXKEHHO-AEPOPMUPOBAHHOIO0 COCTOAHUSA MacCUBaA FOPHbIX MOPOA;
BapWALMOHHbIM.

Pac4yéTHble CXxeMbl, METOA, pacyéTa nanm nx KombrHauma n nepevyeHb NCXOAHbIX faHHbIX ONpeaensTcs
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NMPOEKTHOW OOKYMEHTaLMEN.

38. MNpy LeTepMUHMPOBAHHOM MOLAXOLE KPUTEPMEM YCTONYMBOCTM ABNAETCS KOI(PULMEHT 3anaca
YCTONYMBOCTY (OTHOLLEHWE YAEPXKXNBAKOLWMX 1 CABUTAOLNX CM Ha CHOPMUPOBABLLENCS MOBEPXHOCTM
CKOJIbXXEHWSA), KOTOPbIV A0JIKEH ObITb HE MEHbLLE HOPMATUBHOIO, YCTAaHOBIEHHOI0 B NMpuaoxxeHnm Ne 4 K
Mpasunam. Mpn BEPOATHOCTHOM NOAXOAE KPUTEPUEM YCTONHMBOCTU ABASETCA KOIPDULMEHT 3anaca
YCTOMYMBOCTY - AOMNYCTMMas BEPOATHOCTb Pa3BnTUA gedopmaunii, KOTOpbIe ONPEeLEeNnsATCa NPOEKTHOW
LOKYMEHTaUMen C y4ETOM pa3MeLLeHNS 31IEMEHTOB NHGPACTPYKTYpbl 06bekTa HeAPOMNOJIb30BaAHNS.

39. MNpwn oueHKe YCTONYMBOCTM OTBaJIOB AOJKEH BbINOJHATLCA KOMMIEKC paboT no 060CHOBaHMIO
napaMeTpoB 0TBas0B. [py 3KCMyaTauumM 0TBaNOB BEAETCA KOHTPOJIb UX COCTOAHMSA, @ MPU NPEBbILLEHUN
KpuTepues 6e30NacHOCTU, YCTAHOBJIEHHbIX MPOEKTHOM AOKYMeHTaumen, pa3pabaTbiBaloTCa MeponpuaTuns
Mo yrnpaB/IEHNIO YCTOMYNBOCTBIO OTKOCOB B COOTBETCTBUM C npunoxeHmem Ne 5 K Mpasunam.

40. OueHKa ycTon4mBocTn BOPTOB M YCTYMNOB KapbepoBs, pa3pe3os npu KoMbMHMPOBaHHON pa3paboTke
MEeCTOPOXLAEHNIN [OMKHA BbIMOAHATLCA C YYETOM NOCAEL0BATENLHOCTM PAa3BUTMA OTKPLITHIX U MNOA3EMHbIX
rOpHbIX paboT, xapakTepa CABUXEHMSA 1 CNocoboB ynpaBaeHns COCTOSHNEM MacCUBa FOPHbIX MOPOL,
KOHCTPYKTUBHbIX MapaMeTpPOB CMCTEM OTKPbLITOWN 1 MOA3EMHON pa3paboToK, TEXHOIOr MK BEAEHUS
BypoB3pbIBHbLIX paboT B COOTBETCTBUM C NpunoxeHnem Ne 6 K Mpasunam.

41. B oTHOLWeEHNN 06BbEKTOB BeAeHNA OTKPbITbIX FOPHbIX paboT Il knacca onacHOCTM 1 Npu
KOMBUHMPOBAHHOW pa3paboTke MeCTOPOXAEHWIA PaCYéTbl YCTONYMBOCTM BOPTOB 1 YCTYMNOB Kapbepos,
pa3pe30B A0/KHbI BbIMOJHATLCA Pa3feibHO A5 BbILENEHHbIX Ha 3Tane NHXXeHEPHO-reoIornyeckoro
pPanoHNPOBaHMNA MECTOPOXAEHUSA YHaCTKOB MacCyBa FOPHbIX MOPOL C y4ETOM OPMEHTMPOBKM MPOTAXKEHHbIX
NoBepPXHOCTeN ocnabneHns oTHOCUTENbHO YCTYMNoB 1 60pTOB.

42. BavsaHne 3eMaeTpsCceHnin Ha yCToMYnBOCTL BOPTOB 1 YCTYMNOB KapbepoB, pa3pe3oB U 0TKOCOB OTBaJIOB
YYMTbIBAETCH B CENCMMNYECKN aKTUBHbIX panoHax. A CKasbHbIX MacCMBOB 1 MacCMBOB AMCMEPCHbIX NOPOA,
CO CTeneHbto BoAOHackILeHns meHee 0,9 nnu koagduumneHTom punbTpauun 6onee 100 M/cyT BAMaHKE
3eMNeTpACeHNI AOMYCKaeTCsa He YYnTbIBaTh.

43. PacyéT ycTon4ymeoCcTn 60PTOB, YCTYNOB, OTKOCOB, C/I0XKEHHbLIX 06BOAHEHHBIMU AUCMEPCHLIMU CBA3HLIMU
nopoaamu, AOJHKEH MPON3BOAUTLCS C MPUBJIEYEHNEM CMELMANN3NPOBAHHON OpraHn3aumm.

Mpn NPOCTbIX FMAPOre0sIOrMYEeCKMX YCN0BMAX AOMYCKAETCS BhINOAHATL PAacY€T yCTONYMBOCTU BOPTOB,
YyCTYMNOB, OTKOCOB, CI0OXXEHHbIX 06BOAHEHHLIMU ANCMNEPCHLIMU CBA3HLIMU NOPOAaMK, HEAPOMOb30BaTENEM
NN NMPOEKTHOW OpraHm3aumnen.

44. Mpu pacyéTe YyCTONYMBOCTM YCTYMNOB KapbepoB 1 pa3pe3oB, CIOXKEHHbIX MNONYCKabHbIMU 1
ANCMEPCHbIMM NOPOAAMU, 1 OTBaN0B, POPMUPYEMBIX U3 FIMHUCTBLIX MK NONYCKaNbHbIX NOPOA 1 (nnn) u3
CMECU MIMHUCTBIX U CKaJIbHbIX MOPOJ, AOJIKHO YYUTbLIBATLCA BAUSHME HArpy30K OT CTaLMOHapHO
pa3MeLLEHHOro FOPHOTPAHCNOPTHOr0 060pyAOBaHUSA B COOTBETCTBUM C npunoxeHnem Ne 3 K Mpasunam.
45, [1na ycTynoB, CNOXEHHbIX 06BOAHEHHBIMU ANCMEPCHBIMW NOPOAAMM, AOJKHBI BbIMOJHATLCA OLEHKA
BO3MO>XHOCTW NPOsIBAEHNS UAbTPaLMOHHBIX AedopMaumin 1 npeaycMaTpuBaTbCA MEPONPUATUS MO
yNpaBAeHNIO NX YCTONYNBOCTbIO.

46. OueHKa hM3MKO-MEXaHNYECKMX CBOMNCTB MaCcCMBa rOPHLIX NOPOA A0JKHA MPON3BOAMTLCA MO
pe3ynbTaTaM NabopaTOPHLIX U/WN NONEBLIX NCMbITAHUNA U N3YYEHNUS CTPYKTYPbI MacCBa FOPHbLIX MOPOS4
(npunoxeHwue Ne 7 K MNpasunam).

MpOYHOCTHbIE CBOWCTBA MNOPOJ, 0TBasA AOJKHbI ONPeaenaThCsa C Y4ETOM UX FPaHYNIOMeTPUYECKOro
cocTaBa.

Ha akcnnyaTupyemMbix MECTOPOXKAEHNAX OLLEHKa (PM3UKO-MEXaHNYECKUX CBONCTB MacCMBa FOPHbIX MOPOSa
YTOYHSIETCS N0 hakTam npomsowweamnx gedopMaLnini Ha OCHOBaHUN peLLeHnin obpaTHON 3agayn.

47. Ha aTane npeanpoeKkTHbIX MPopaboToK N TEXHUKO-IKOHOMUYECKNX 060CHOBaHMI NpW OTCYTCTBUN
MHOPMaLMK MO MPOYHOCTHBLIM U AeOPMaLMOHHbLIM CBOMCTBAM MacCMBa FOPHbIX NMOPOS MOBEPXHOCTAM
ocnabneHnin 4ONYyCKaeTCs UCNOb30BaTb CMPaBOYHbIE MaTepUabl U pe3ynbTaTbl UCCef0BaHUN,
NpoBeAEHHbIX Ha MECTOPOXAEHNAX (yH4acTKax HeAp) CXOXMX MO YCOBUSM 3aneraHus.
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48. B xo[le NPOEKTMPOBaHUS A9 KOHKPETHOro KOHTYpa 60pTOB Kapbepa, pa3pe3a 1 0TBasla Ha OCHOBAHWM
00006LLEHHbIX Pe3Yy/IbTaTOB UHXEHEPHO-TE€0I0MMYECKOr0 U TMAPOreoorM4eckoro N3y4yeHns Maccuea
FOPHBIX NMOPOA A0/XKHbI ObITh BbIMOJHEHBI MOBEPOYHbIE PACYETHI YCTONYMBOCTH.

49, BnusiHne KanuTanbHbIX NOA3EMHbIX FTOPHbIX BbIPaboTOK Ha PacYéT YCTONYMBOCTM BOPTOB KapbepPOB 1
pa3pes30B He YYMTbIBAETCS.

50. B uensx npumeHeHns (anpobauunmn) TEXHUYECKUX CPeACTB U (UAnN) HOBbIX TEXHOOT A, OTAINYHbLIX OT
npenyCcMOTPEHHbIX MPOEKTHOW AOKYMEHTaLMeN, [ONYyCKaeTCa NpoBeeHMNE COrlacHO YCTaHOB/IEHHbIM
TpeboBaHMAM OMbITHO-MPOMBILLAEHHbIX UCMbITaHWA. [0 pe3ynbTaTaM NPoBeAEHNS OMNbITHO-MPOMBbILLEHHbIX
NCNbITaHWI NOC/Ie UX 3aBEPLUEHNS MOArOTaBNBAETCSA COOTBETCTBYIOLLE 3aK/Il0YEHME
cneunann3MpoBaHHON OpraHmM3aLnen C OLEHKON BO3MOXXHOCTY PacnpoCTPaHEHNs pe3ynbTaToB Ha 06 beKT
3KCnayaTaumum ¢ y4€TOM ero pamoHNpPOBaHUS.

51. Mo pe3ynbTaTaM pacyéTa yCTONYMBOCTM BOPTOB, YCTYMNOB, OTKOCOB B MPOEKTHOW AOKYMEHTaL MK
onpenenseTcsa wuprHa 6epm, BbICOTa YCTYMNOB, Yr/ibl HAKOHa YCTYMOB, B TOM Yncyie paboymx, n 6opToB 1
y4acTKoB 6OPTOB Ha KOHEYHOM W/WUJIN MPOMEXKYTOYHOM KOHTYpE.

VI. MOHUTOPWHI YCTOMYNBOCTN BOPTOB 1 YCTYMOB KAPLEPOB, PASPE30B 1 OTKOCOB OTBAJIOB

52. B npouecce akcnayaTaumm 06beKToB BeAEHNSA OTKPbITbIX FOPHbIX paboT 415 CBOEBPEMEHHOIO
BblABJ1IEHNA OMNACHbIX 30H U MPOrHO3NPOBaHMUA OMaCHbIX CVITyaLI,I/II7I OOJ1XKEH BECTUCb KOMMNEKC
MapKLUENAEepCKNX, FeOTEXHUYECKNX, TMOPOre0Iorn4eckmnx N NHbIX HabnaeHnin, [OCTaTOYHbIX A4
obecneyeHns HOPMaabHOrO TEXHOJIOMMYECKOr0 LKa paboT, BKIIIOYAOLWNIA BU3YasbHbIE U
WNHCTpPYMeHTanbHble HabsloaeHUs 3a YCTONYNBOCTLIO HOPTOB, YCTYMOB, OTKOCOB (f4asnee - MOHUTOPUHI
YyCTONYNBOCTN).

MapKLuengepckme NHCTPYMEHTabHble HabNtoAeHNS B paMKax MOHUTOPWHIA YCTOMYMBOCTM NPOBOASATCS B
nopsgke, yCTaHOBSIEHHOM MPOEKTOM MPOM3BOACTBa MapKLUENAePCKNX paboT, yTBep)XAaeMbIM
TeXHUYeCKMM PYyKOBOAUTENEM SKCNIyaTUPYIOLLEA OpraHm3auuu.

53. TpeboBaHus kK coctaBy paboT MO MOHUTOPUHIY YCTONYMBOCTM BOPTOB, YCTYMNOB, OTKOCOB YCTaHOBJIEHbI B
npunoxxeHun Ne 8 K Mpasunam.

54. BusyanbHble HabntoaeHNs 3a yCTONYMBOCTLIO BOPTOB, YCTYMOB, 0TKOCOB A0J1XKHbI MPOBOANTLCA He
pexxe 04HOro pa3a B Mecsl, CheunanncTaMm reosiormieckon n MapKLLenaepckon cnyx6 (reonoro-
MapkLengepckasa cny>xba) n cneymanucTamMy rpynnesl N0 MOHUTOPUHIY M 3aKJII04AOTCA B hMKCaLMmM BCEX
NpWM3HaKoB HavMHatoWmxca gedopmaunini 6opToB, yCTynoB, OTKOCOB, FE0NOMMYECKUX N TOPHOTEXHUYECKMX
(haKTOpOB, BANAIOWMX HA NX YCTONYMBOCTL. /1 npoBefeHUst HabnoaeHnn MOryT NpyuBAeKaTbCA
cneunann3nMpoBaHHbIE OpraHMu3aumnm,

Pe3ynbTaTbl BU3yanbHOro HabnoaeHUs 3aHOCATCSA B CNeLmalbHbIA )XYPHaa 0CMOTPa COCTOSIHUS 6OpTOB,
YCTYMNOB, OTKOCOB 1 MOAMWCHIBAOTCS NMLOM, Npon3Beawnm ocMoTp. O pesynbTaTax HabnogeHun B
oba3aTesibHOM nopsake NHPOPMUPYETCH TEXHUYECKNI PYKOBOAUTENb IKCMyaTUPYIOLLEN OpraHM3aLnn.
55. UIHCTpyMeHTanbHble MapKLUehaepckme HabnoaeHnsa AN BbiABAEHUS 30H U Y4aCTKOB NPOSBAEHNS
Aecdopmaumin 6opToB, YCTYMNOB, OTKOCOB A0JKHbI ObiTb HavyaTbl A0 Havana [obblYHbIX paboT B Kapbepe,
pa3pese. [epnoAnYHOCTb HabNOAEHNIA B 3aBUCMMOCTU OT (PaKTUYECKMNX FOPHO-re00rnYeCcKnx yCaoBnuin Ha
MeCTOPOXAEHNMN YCTaHABIMBAETCA B NPOEKTE NPOM3BOACTBA MapKLlenaepckux pabot (HabnogaTensHowm
CTaHLMW) N KOPPEKTUPYETCA MO Mepe pas3BuUTMa geopMaLMOHHbIX NPOLLECCOB Mo Mepe 0TpaboTkuy
MeCTopOXAeHNA N NHTEHCNBHOCTW NMOHNXEHNA pa60T B Kapbepe, HO He MOXXeT 6bITb MeHee 1 pa3a B roa.
MapkLuengepckme paboTbl, BKIOYaA MHCTPYMEHTabHble MapKLuengepckmne HabaoaeHus, npoBoaaTcs
MapKLLengepckon cnyxboi skcnayaTUpyoLen opraHm3auumn, nnbo NnpuBaekaeMon cnewumnanm3npoBaHHoON
OopraHu3aunen, MMeLWen IMLLEH3MI0 Ha MPON3BOACTBO MapKLLIENnaepcknx pabor.

56. Ha ocHOBaHUWM pe3y/ibTaTOB MOHUTOPUHIa YCTONYMBOCTM Ha Y4aCTKax NposBaeHns gedopmaumnn,
NPeBbILAIOLWLMX AONYCTUMbIE 3HAYEHUS, NEPECMATPUBAIOTCA PEXMM, COCTAB MapKLLENAEPCKUX
NHCTPYMEHTaNbHbIX U NUHbIX HAabA4EHNI N ONpeaensalnTCa MePONPUATAS NO NPUBELEHMIO BbISBIEHHbIX
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y4acTkoB B 6e30MacHoe COCTOSIHNE, KOTOPbIe 0TPaXKalTCs B NjaHe pa3BUTKA FOpHbIX paboT Ha
NPeLacTOALWNA KaneHAapHbIi nepuod (npunoxxexue Ne 8 K Mpasunam).

57. Ha obbekTax BeaeHna OTKPbIThIX FOPHbIX paboT Il Knacca onacHOCTY 1 NpU KOMOUHNPOBaHHOW
pa3paboTKe MECTOPOXXAEHMNSA IKCMTyaTUPYIOLLEA OpraHn3aumen co3faéTcs cneunansHaa rpynna no
MOHUTOPWHIY U NPOrHO3Yy YCTONYMBOCTM BOPTOB, YCTYNOB, 0TKOCOB. COCTaB rpynmbl Y LOMKHOCTHbIE
0653aHHOCTM yTBEPXKAAET TEXHNYECKMIA PYKOBOANTEb SKCMyaTUPYIOLWEN opraHn3aunm. HayyHele
opraHu3auunm NpuBaeKaTcsa K paboTe rpynnbl Mo peLLeHno TEXHNYECKOro PyKOBOAUTENS
3KCnAyaTUpyioLwen opraHm3aunu.

CneumanbHas rpynna no MOHMTOPUHIY U MPOrHO3Yy YCTONYMBOCTU BOPTOB, YCTYMNOB, OTKOCOB MPOBOAUT
aHann3 pesyNibTaToB, NOJIYYEHHbIX B MPOLEecce MOHUTOPUHIa YCTONYMBOCTU (MapKLUengepCKux,
reoTexHNYecKmx, rmaporeosornyeckux 1 HbIx HabaogeHnin), n3y4aeT BbiBIEHHbIE HAPYLUEHNS
yCTONYMBOCTM, YCTaHABAMBAET MNPUYMHbI UX BOSHUKHOBEHUS, AET MNPOrHO3 BO3HNKHOBEHUS OMACHbIX
CUTYaLMIA, OLEHKY pUCKa pa3BuTuna gedopMaLnii u BepOSATHOCTY HapyLUEeHNS YCTONYNBOCTM BOPTOB,
yCTYnoB, 0TKOCOB, pa3pabaTbiBaeT NpoTUBOAE(POPMALIMOHHEIE MEPONPUATUS.

58. NpofoMKNTENbHOCT MOHUTOPWHIA YCTOMYNBOCTY APYCOB OTBAJI0OB NOCJ/IE OKOHYAHWSA ero OTChINKY
onpenenseTcs KnacCoMm CKNaampyeMbiX MOPOL U COCTOAHMEM OCHOBaHUS OTBana.

Ha oTBanax, chOpMMPOBaAHHbLIX Ha HAKJIOHHOM MPOYHOM UM HAK/OHHOM MHOMOIETHEMEP3/10M, a TaKXe Ha
cnabom 0CHOBaHUW, MOHUTOPWHI YCTONYMBOCTW LOJIKEH BbINOJHATLCA [0 MOJHOMO 3aTyXaHUs NPoLeccoB
CABVKEHNS.

Ha oTBanax, chOpMUPOBaHHbIX CKalbHbIMU NOPOAAMUN HA FOPU3OHTAIbHOM MPOYHOM WA
MHOr0/IeTHEMEP3/I0M OCHOBAHWNMW, MOHUTOPWHI YCTOMYMBOCTM MOXKET BblTb MPEKpPaLLEH NOCSIE OKOHYaHNA
OTChIMNKK, €CNN BEIMYMHbBI AehopMaLMin He NPEeBbILIAT AOMYCTUMbIX 3HAYEHUN.

59. Mpu KoMBMHUPOBaHHOM pa3paboTKe MECTOPOXKAEHWNI NPU OPraHn3aLMm MOHUTOPUHIA YyCTONYMBOCTY
LOJKHbI MpeayCcMaTpmMBaTbCA METOAbI (CMOCOBbI) N CPeCTBa KOHTPONA HAaMNYUSA U COCTOAHMNS
ChOPMUPOBAHHBIX MYCTOT M MOJ0CTEN NOA3EMHON YacTu oTpabaTbiBaEMOro MECTOPOXAEHNSA.

60. Npw nukBMAaumm (KoHcepBaL M) 06beKTa OTKPLITLIX FTOPHLIX PAaboT coCTaB 1 06 bEMbI MOHUTOPWHI A
YCTONYMBOCTY ONPEAENAOTCA MPOEKTOM ANKBUAALNN (KOHCEpBaLmmn) obbekTa.

61. O6LLiee pyKOBOACTBO M OTBETCTBEHHOCTb 3@ OPraHM3auuio BIMOAHEHUS PaboT MO MOHUTOPUHTY
YyCTONYMBOCTM U ONEepaTUBHOMY peLLeHMIO BONPOCoB obecrnevyeHns ycTon4msocTu 6opToB, yCTYNoOB, OTKOCOB
BO3J1araloTCs Ha TEXHUYECKOr0 PYKOBOAUTENSA 3KCMIyaTUPYIOLLER opraHn3aumuu.

PYyKOBOLCTBO 1 OTBETCTBEHHOCTb 3a BbINOJIHEHNE PAabOT N0 MOHUTOPUHIY YCTOWYNBOCTY HOPTOB, YCTYMOB,
OTKOCOB BO3JlaratoTCA Ha PyKOBOAMTENEN Fe0N0rNYEeCKON, MapKLLIENAePCKON cyXb 1 cneunasbHoOn
rPynnbl MO MOHUTOPUHTY (NPW HaNMYMK) 3KCNIYaTUPYIOLLEN OpraHM3aLnm B YaCcTW UX KOMMNETEHUUN, a B
Cny4Yasnx npoBefeHns Takmx paboT Ha OCHOBaHWMM AOFOBOPOB NOAPAAA - HA TEXHNYECKOro PYKOBOAMTENS
3KCnAyaTUpytoLwen opraHm3aunm.

VII. OLLEHKA PUCKA PA3BUTNA LEGOPMALIMA N HAPYLLEHWSA YCTOYNBOCTI BEOPTOB U YCTYMOB,
KAPbEPOB, PASPE30OB N OTKOCOB OTBAJIOB

62. OpraHu3auus, BefyLias 3KCnayaTauuio u JIMKBMAALMIO (KOHCePBaLMio) 06 BEKTOB OTKPLITbIX FOPHBIX
paboT Il Knacca onacHOCTY 1 NP KOMBUHMPOBaHHONM pa3paboTKe MECTOPOXAEHNS, LO/KHA OCYLLECTBAATb
OLIEHKY U ynpaBfieHVe PUCKaMU HapyLLeHNa yCTONYMBOCTM UX BOPTOB, YCTYMNOB, OTKOCOB, Pa3BUTUs
aBapUMHBIX CUTYaLNiA, MUHAMMU3ALUN HEraTUBHbLIX MOCNEACTBUM OT Pa3BuTHA aedopMauunn, notepu
yCTONYMBOCTM BOPTOB, YCTYNOB, OTKOCOB U UX JI0KaJIbHbIX Y4aCTKOB (fajiee - OLleHKa PUCKOB) B
COOTBETCTBMUM C npunoxeHnem Ne 9 K MNpasunam. K oueHKe pa3BuTus pucka gedopmaumnin, HapyLweHus
yCTONYMBOCTM, pa3paboTke MeponpuaTUiA MO YyNpaBAEHUIO PUCKaMU AOMYCKAETCSA npuBneyeHmne
cnewunann3mpoBaHHbIX OpraHu3aLnii No peLleHnto TEXHUYECKOro pYKOBOAMTENS IKCNAyaTUpYoLLen
opraHusauuu.

OLeHKa pUCKOB BbIMOJJIHAETCA NPU NPOEKTUPOBaHMN 06bEKTOB BeAeHWs FropHbIX paboT, a B npolecce
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3KCMayaTauny KapbepoB, pa3pe3oB 1 0TBAJIOB - MPU NPEBLILIEHUN KpUTepues 6e30MacHoOCTH,
YCTaHOBJ/IEHHbIX NMPOEKTHOW AOKYMEHTaLUMEN, BbIABAEHHbIX B MPOLECCE MOHUTOPWUHIA YCTOMYMBOCTM.
OLeHKa pMCKOB NPOBOAMTCA Ha OCHOBAHMMN KOJIMYECTBEHHOIO /WM Ka4eCTBEHHOMO aHan3a BEPOATHOCTH
BO3HWKHOBEHUS fedopMaLin N TSXKECTW UX NPEeAnoNoXUTENbHbIX MOCNEACTBUN.

63. OueHKa 1 ynpaBaeHne pUcCKaMn HapyLLeHNS YCTOMYMBOCTMW BKIOYAET:

nepeyeHb ONacHbIX PaKTOPOB, MPMBOAALLMNX K BO3HUKHOBEHWIO PUCKOB Pa3BUTUS aBapUnHbIX CUTYaLnN,
CBSI3aHHbIX C HApYyLUEHNEM YCTONYMBOCTN BOPTOB, YCTYMNOB, OTKOCOB;

PeecTp BO3MOXKHbIX PUCKOB HapyLUeHMs YCTOMYMBOCTM C pe3ybTaTaMu UX OLEHKN;

MeponpusaTUA B C/TyYae NMpeBbILEHNS YPOBHSA PUCKa BO3MOXHOIO pPa3BUTMSA aBapumn U OLLEHKY pUCKa
pa3BUTUSA aBapun Npu UX peannsauunm;

OLLeHKY 3(h(PEKTMBHOCTU MEPONPUATNIA MO CHUXKEHMNIO PUCKOB.

64. OueHKa pucka 1 pa3paboTka MepoONPUATUIA MO CHUXKEHWUIO PUCKa HapyLUeHNs YCTONYNBOCTH
COCTaBNIAOTCA 1 0BHOBASOTCSA FPYNMONA MO MOHUTOPWHIY W NMPOrHO3Y YCTONYMBOCTM BOPTOB, YCTYNOB ”
0TKOCOB, CO3AaHHOM M3 YXCa CNELNASIMCTOB IKCNIYaTUPYIOLWEN OpraHn3aumnmn, C NpuBaeYeHnem
CNeunanncToB CNy>Kbbl NPOM3BOACTBEHHOIrO KOHTPOJIA MU CNELMaM3MPOBaHHON opraHn3aLumen.

VIIl. YNPABJIEHUE YCTONYMBOCTbIO YCTYMOB, BOPTOB KAPbEPOB, PA3PE30OB 1 OTKOCOB OTBAJIOB

65. Ha ocHoBe KOHTPOAA 3a CoBI0AEHNEM MPOEKTHBIX PELUEHWIA, PE3YIbTaTOB MOHUTOPUHIa, a As
06bEKTOB OTKPbITbIX FOPHbIX paboT Il Kfnacca oNacHOCTU N OLLEHKWN FeOMEexXaHN4YeCKUX puckoB
pa3pabaTbiBalOTCA MEPONPUATUS MO YNPABAEHNIO YCTONYMBOCTbIO, YCTYN0B, HOPTOB Kapbepa, pa3pesa u
OTKOCOB OTBaJsla (fanee - MeponpmaTns) B COOTBETCTBMM C npuioxxeHnem Ne 10 K HacTosAwmm lMNMpaBunam.
66. 3Ha4YeHNA BEIMYUH AOMYCTUMbIX U KPUTUYECKMX aedopmauuin 6opToB, YCTYNOB, OTKOCOB, FOPHbIX
BbIpaboTOK 1 06bEKTOB, PAaCNO/I0XKEHHbIX B 30HE BPEAHOI0 BANSHNA FOPHbIX Pa3paboTok, B pe3ynbTaTe
KOTOPbIX BO3MOXHbl BO3HUKHOBEHMWE Yrpo3bl MPUHYNHEHNA BPEAA XXU3HW, 340POBbIO FpaXkaaH, Bpeaa
OKpY>KalolLLen cpefe, a TakXXe yrpo3bl Ype3BblHaHbIX CUTYaLUNin TEXHOrEHHOr0 XapakTepa) (nanee -
KpuTnyeckme gecopmaunn), LOMKHbI BbITb onpeaeneHbl MPOEKTHON 4OKYMEHTALNEN N YTOYHATHCA B
npouecce akcnayaTaunm obbekTa BeAEHNS OTKPbIThIX FTOPHbIX paboT B NpoeKTe Npon3BOACTBA
MapkLlengepckux pabot.

67. Mpn 0bHapy>XeHUN NPU3HAKOB HaPYLLUEHUS YCTONYMBOCTY UK KPUTUYECKMX AedopMaLnii MeponpuaTus
LO/MKHbI pa3pabaThiBaTbCsA A5 KOHKPETHBIX YCI0BUIN, YTBEPXKAATLCA TEXHUYECKUM PYKOBOAUTENEM
3KCMIyaTUPYIOLLLEN OPraHN3aLMn 1 BKJIIOYATbCSA B M1aHbl Pa3BUTWA FOPHbIX paboT Ha NpeacToAwmn
KaJieH4apHbIN nepuog,.

[opHble paboTbl Ha 3TOM y4acTKe A0J/KHbI ObITh NPeKpaLleHbl 40 NPUHATNS Mep, obecneymBatoLmnx
YCTOMYMBOCTb MaccuBa. 'opHble paboTbl MOryT ObiTb BO30OHOBJIEHBI C pa3peLlleHns TEXHNYECKOr 0o
PYKOBOAMNTENS 3KCMIyaTUPYIOLLEN OpraHn3aUnmy no yTBep>X AeHHOMY UM NacnopTy, NpeaycMaTprBatoLLLEMY
HeobxoamMmble Mepbl 6e30MacHOCTH

68. [1oJXKHOCTHOE INLL0, OCYLLECTBJIAIOLLEE KOHTPOJIb 3@ BbIMOJIHEHNEM MepPONpUATUA No obecnevyeHunto
yCTON4MBOCTY 6OPTOB, YCTYNOB, OTKOCOB, Ha3Ha4YaeTCsA OpraHN3aLMOHHO-PaACNoOPSANTENIbHBIM 4OKYMEHTOM
PYKOBOAMNTENA 3KCMIyaTUPYIOLLEN OpraHn3aunm ¢ yCTaHOBIEHMEM NEPUOANYHOCTY NPeaoCTaBeHNs
NHOPMaLUN TEXHNYECKOMY PYKOBOAUTESIO SKCMYyaTUPYIOLLEN OpraHn3aLunu.

69. B nnaHe MeponpusaTUiA MO NOKaaM3aumMm n AMKBNLaLUM NocieaCcTBUN aBapyin Ha OMacHOM
Npon3BOACTBEHHOM 06bEKTE HEAPOMOJIb30BaHMA AOJIKHbI ObITb MPeayCMOTPEHbI COOTBETCTBYIOLLMNE
nosuumn no obecneyveHnto 6€30NacHOCTN NpPY BbISBAEHUN KPUTUYECKNX 3HAYeHN aedopmaunm 6opTos,
YyCTYMOB, OTKOCOB. Mepbl pearmposaHnsa nepcoHasia Ha HapyLeHne yCTONYMBOCTU 3KClyaTupytoLias
OopraHu3auns ycTaHaBAMBaAET CaMOCTOATENbHO UAN C MPUBJIEYEHNEM CNELNaIM3MPOBAHHON OpraHn3aLmni.
Mpwy BbIABNEHUN KPUTUYECKNX 3HaYeHWI Aedopmaunm 60pToB, yCTYNOB, OTKOCOB AO0/IKHbI BbINMOJIHATLCS
MeponpusaTKA NO CMAaCeHNIO NIIOAEN U NNKBUAALUN aBapun, NpefyCcMOTPEHHbIE MNO3ULUAMMN NaHa
MeponpuATUIA MO JI0KaAM3aLMmn n ANKBNAALUN NOCAeACTBUN aBapui.
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70. MeponpuaTus No AokKanusaumm n AMKBuaaLumM nocieacTeuin obpyLeHnia, CaBuxeHun 6opToBs, yCTynos,
OTKOCOB [O/IKHbI MPOBOAUTHLCA Ha OCHOBAHMM NPOEKTa NPON3BOACTBA PaboT, yTBEPXKAEHHOMO
TEXHUYECKMM PYKOBOAUTENEM SKCNAYaTUPYIOLLE OpraHmM3auum, 1 OKHbI BbiTb BKIIOYEHbI B M1aH
JIMKBMOaUnm aBapun.

71. bypoB3pbIBHblE paboThl B MacCMBaXxX CKaslbHbIX U MOAYCKaNbHbIX FOPHbIX MOPOA BOAM3M NpefebHOro
KOHTYypa bopTa Kapbepa, pa3pe3a He06X0AMMO BECTU C YH4ETOM OrpaHWYEHUA, YCTAHOBIEHHbLIX MPOEKTOM
BypoB3pbIBHLIX paboT.

72. B MaccmBax AMCNEPCHbIX MOPOA, CKNOHHBIX K HabyxaHuo Uiy pa3MokaHuto, Mpu oTBasloobpa3oBaHnn
OOJIKEH ObITb OpraHn3oBaH ApeHaX, CTOK O0XOEBbIX N TaJibiX BOJ B COOTBETCTBUN C TEXHNYECKUMN
pelleHnamMu NpoekTa Ha 0TPaboTKy MeCTOPOXXAEHUS NN PEKOMEHAALUUAMK, COrTacOBaHHbIMU C MPOEKTHOWN
opraHu3aunen, paspaboTaBLuei NPOeKT Ha OTPaboTKY MECTOPOXAEHNS.

73. Mpwn KombrHMpoBaHHON pa3paboTke onpefeneHne npefesnbHblX Yrios 60pTOB KapbepoBs, pa3pesos u
OTKOCOB 0TBaJ/I0B HEOOXOAMMO OCYLLECTBASATb C YY4ETOM NapaMeTPOB MNOA3EMHbIX FOPHbIX BbIPaboToK
Harpy3oK OT CTaLMOHAPHOI0 FOPHOTPAHCMOPTHOro 0bopyaoBaHMS.

74. Mpw BbIbOpE aHANNTUYECKMNX CXEM PACYeTOB YCA0BUA (hOPMUPOBaHMSA, eHOPMUPOBAHNSA N OLLEHKN
YyCTONYMBOCTY BOPTOB, YCTYMNOB KapbepoB, pa3pe30B, 0TKOCOB 0TBAJI0B, KOS(hDPULMEHTOB 3anaca nx
yCTONYMBOCTM, NPU OLEeHKE DN3MKO-MEXaHNYECKNX CBONCTB MacC/Ba FOPHbLIX NOPOA, PUCKOB Pa3BUTHA
AethopMaL i 1 HapyLLEHNS yCTOMYNBOCTY BOPTOB, YCTYMNOB KapbePOB, Pa3pe30B 1 0TKOCOB OTBAJIOB, a
TakXXe nNpu NoAroToBke MeponpuaTuil (TpeboBaHMin) No ynpaBaeHUo yCTONYMBOCTLIO HOPTOB, YCTYMOB,
OTKOCOB LOMYCKAEeTCHA NPpUMEHeHNe MeTOA0B YNCAEHHOr0 MOAENNPOBaHMA YyCTONYMBOCTU BOPTOB, YCTYNOB
KapbepoBs, pa3pe30B, 0TKOCOB OTBAJIOB HA OCHOBE KOMMbIOTEPHbIX TEXHOOMNIA, 3D YNCNEHHOr O
MOZJesIMpOBaHus.

MpunoxxeHue Ne 1

K ®epepasibHbIM HOpMaM 1 NpaBuaam B 061acTu npombiwneHHon 6e3onacHocTy "MpaBuna obecneyeHuns
yCTONYMBOCTY BOPTOB 1 YCTYMNOB KapbepoB, pa3pe30B M 0TKOCOB OTBAJIOB", YTBEPXKAEHHBIM MPUKA30M
depnepanscHON cny6bl MO 3KONOrMYECKOMY, TEXHOIOr MYECKOMY 1 @aTOMHOMY HaA30py

or" " 2020r. Ne

NHXXEHEPHO-TEQJIOr MYECKOE U3YYEHWE W PAOHUPOBAHUE MACCKBA IOPHbIX MOPOA,
MECTOPOXJEHWA

1. NMopoabl 1 pyabl MECTOPOXXAEHWN OENATCA Ha KNAaCcCbl MO MPOYHOCTU CTPYKTYPHbIX TMNOB (Tabanua 1).
[ns Kaxxaoro knacca nopog onpeaenserca Habop xapakTepuctuk (Tabnuua 2).

Tabnnua 1 - Knaccbl FOpHbIX MOPOA B 3aBUCUMOCTU OT MNPOYHOCTU CTPYKTYPHbBIX CBA3EN
Knacc nopoaOnuncaHme nopoaXapaktepuctmkallpo4yHoCTHbIe cBoncTBadm3nyeckne ceoncteaCnocob
pa3paboTku

IA. MpoYyHble ckanbHbleHeBbLIBETPENbIE 1 C/TAabOBLIBETPESLIE N3BEPXKEHHBIE N METAMOP(MNYECKME MOPOLbI,
Kpenkue ocafo4Hble: KBapLLEBble NeCYaHUKKW, N3BECTHAKM, KOHrnoMepaTbiCnaboTpelyuHosaTble, cnabo
BblBETPMBaeMble, He HabyxaloT, B 60pTax KapbepoB He HabAAATCA NnacTnyeckme gedopmaumm.
XapaKkTepHa aHM30TPONuMs CBONCTB B YC/I0BMAX €CTECTBEHHOr0 3aneraHnsaConpoTmBaeHNo CxaTuo bonee
50 MMa, pa3pbiBy 6onee 3 MMa. KpenocTs f kp > 8.MnoTHoCcTb 6Bonee 2,65 r/cM 3, NOPUCTOCTb 40U
npoueHTa CKOpPOCTb pacnpocTpaHeHns NpoaonbHbIX BoNH V p 6onee 4,0 km/c.Pa3pabaTbiBaloTCS B3PLIBHLIM
cnocobom.

IB. MonyckanbHblelI3Bep)XeHHble 1 MeTamopduryeckmne nopoabl, 0Cafo4HbIE: MINHUCTbIE N NecyYaHo-
FNHUCTBIE CNaHUbl, FMHUCTBIE N N3BECTKOBUCTbIE MECHaHUKW, apruaanThl, aneBponTbl, Meprenu,
N3BECTKOBUCTbIE KOHIIoMepaThl, bpekynn, yranTpelinHoBaTble, MHTEHCMBHO BbIBETPUBAIOTCSA, HE
Ha6yxar0T, He Ppa3MOKaloT, He MNIaCTUYHbI. XapaKTepHa aHn3oTponna CBOWCTB B yCioBNAX eCteCTBeHHOro
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3aneraHma.ConpoTtumsaeHunto oxatuio 8 - 50 MMNa, ConpoTmeneHue paspbiBy 2 - 3 MMa. Kpenoctb fkp =4 -
8.MnoTHOCTL 2,20 - 2,65 r/cM 3, nopucTocTb A0 15%. CKOpOoCTb pacnpocTpaHeHns NPOLOJIbHbIX BOAH V p
oT 2,0 0o 4,0 km/c.Pa3pabaTbiBaloTCA MEXAHNYECKUMU 1 B3PbIBHbIMK criocobamu.

IIA. AncnepcHble pbixJible HecBA3HbleKaMeHNCThle 1 WebeHOYHbIe HaKOMIeHNS, rafneyHnKkn, neckmulloposbl

AecdopmumpytoTcs nnacTudeckn.CuenaeHme MUHUMaabHO UK NOJIHOCTLIO OTCYTCTBYET, KpenocTb f Kp < 2,

OxkuMaeMsl.[1noTHocTh 1,40 - 1,90 r/cm 3, nopuctocTb 25 - 40%. CKOPOCTb pacnpocTpaHeHNs NPOA0JIbHbIX
BOJIH 0,2 - 1,8 KM/c.Pa3pabaTbiBalOTC MEXAHUYECKM U PYYHbIM crocobamu

[IB. AncnepcHble MArkne cBsizHbleCUJIbHOBbIBETPE Ible UM NOJSIHOCTLI0 Ae3UHTErpupoBaHHbIe
N3BepXXeHHble N MeTaMopdmryeckre, Bce Pa3HOBUAHOCTHY MNH, CYMecu U CYrINHKK, Mef, MOPEHHbIE 1
LenoBranbHble 0TN0KeHNAHabyxaloT, pa3MOKatoT, NNACTUYHbI, UHTEHCUBHO BbIBETPMBAIOTCS U
ocbinatoTCAlNpPOYHOCTb 3aBMCMT OT BA@XKHOCTW 1 MJIOTHOCTM, HO BCeraa meHee 8 MlMa KpenocTb f Kp <
2.MnoTtHocTb 0T 1,10 - 2,10 r/cm 3, nopuctocTb OoT 20 - 80%, BRaxHoCTb 0T 10 - 80%. CKkopoCTb
pacnpocTpaHeHns NPOAO0JIbHbLIX BOSH U3MeHsAeTcsa oT 0,3 f0 2,2 kM/c.Pa3pabaTbiBaloTCA MEXaHNYECKUM U
py4HbIM crocobamm

Ill. CneumnduyHbieNopoabl ocoboro coctaBa, COCTOSHMA 1 CBONCTBI OpHbIE MOPObl XapaKTepnsyeTcs
cneunduyecknMm CBOMCTBaMK, TpebyIoT cneumnanbHbiX MeTOL0B NCCIef0BaHMIN U UHAMBUAYANbHON
OLEHKMB 3aBMCMMOCTM OT CBOMCTB NOPOA

Tabnnua 2 - lNepeyeHb XapakKTEPUCTUK rOPHbIX NOPOA, YCTAaHABIMBAEMbIX B X04e UHXEHEPHO-
reoJIoOrM4yecknx NCcnenoBaHuim

Knacc nopof
MepeyeHb XapakKTepucTuk

CkanbHble nopoabl (knacc IA)FeHe3nc nopod, niowaab PacnpoCTPaHEHUS, MOLLIHOCTb, MEeTPOrpatnyecKuii
COCTaB Mopof, CTPYKTYPHO-TEKTOHUYECKME 0COBEHHOCTU MacCKBa, XapaKTep 3aleraHuns cioes
(ropv30HTaNbHbIA, HAKOHHBIN UK KPYTONAAAoLLNIA), MPOYHOCTHbBIE XapaKTePUCTIKK Nopos (MPOYHOCTh
Ha CKaTue, PacTsXKeHne, CLenIeHNe, Yrofl BHYTPEHHEro TPEHUS) U MOBEPXHOCTEN ocnabneHns,
nedopMaLMOHHbLIE CBOWCTBA NOPO, MJIOTHOCTbL B YC/I0BUAX €CTECTBEHHOM0 3aJieraHns

MonyckanbHble nopoabl (knacc IB)FeHe3nc nopoa, niolab X pacnpoCcTPaHeHWs, MOLLHOCTb,
neTporpacmnyeckunii COCTaBs, CTPYKTYPHO-TEKTOHNYECKE 0COBEHHOCTN MACCKBa, XapaKTep 3aJieraHus
CnoeB (ropu30HTaNbHbINA, HAKMOHHBIA AKX KPYTOMNaAatoLwmnii), NAOTHOCTL NOPOA B YC/OBUSIX €CTECTBEHHOIO
3a%eraHus, NJ0THOCTb CKesleTa, MOPUCTOCTb, ECTECTBEHHASN BAAXHOCTb, MPOYHOCTHbLIE XapPaKTEPUCTUKN
nopof (MPOYHOCTb Ha CXaTue, pacTsHXKeHne, CLernsieHne, yroj BHYTPEHHErO TPEHUSA) U MOBEPXHOCTEN
ocnabneHns, Haanymne rAVHUCTBIX CIOEB U NPOC/IOEB, MPUYPOYEHHOCTb K 30HaM HapyLUEHWA U/nan
KapcToBbIM 06pa3oBaHNaM

AncnepcHble nopoabl (knacc Il):M'eHe3uc nopoa; naowanb pacnpocTpaHeHUs; MOLHOCTb; IMTONOrMYecKkue
0COBEHHOCTY; XapaKTep 3aneraHuns (FOpM3oHTaNbHbIN UKW HAKOHHbBIN); XapakTep 3aJieraHnsa Ciaoes
(rOpM30HTaNbHbIN, HAKJIOHHBIA MK KpyTOoNaZatowmin), MUMHepanbHas NA0THOCTb, MJOTHOCTb NOPO4 B
YCJI0BUSIX €CTECTBEHHOr 0 3a/1eraHuns, NJI0THOCTb CKesleTa, NOPUCTOCTb, eCTeCTBEHHAs BN1aXKHOCTb,
cuensieHve, yrofl BHyTPEHHero TpeHus, rpaHyIoMeTPUYECKUIn COCTaB; HaMyne MIMHUCTLIX C/I0EB U1
NpPOC/I0EB, MPUYPOHEHHOCTb K 30HaM HapyLUEHWUA U/Uan KapcToBbix 06pa3oBaHnil, AN CBA3HbLIX NOPOL -
HabyxaeMoCTb, NPOCaA0YHOCTb, YACAO0 MNAACTUYHOCTHM U NOKa3aTelb KOHCUCTEHLN

[na MHoroneTHeMep3/bIX FOPHbIX Nopo (knacc Ill) LonoNHUTENbHO yCTaHaBAuBaloTCA: TeMmnepaTypHbIn
peX1M Nopos, rpaHuLbl KpUOreHHOM 30Hbl, F1ybuHa Ce30HHOro 0TTaMBaHWA U NPOMeP3aHns, KOHTYpPbI U
rnybrHa pacnpocTpaHeHUs TaJIMKOB, XapakTep U3MeHeHNs hU3n4ecKo-MexaHN4eCKnxX CBONCTB MOPOA npu
oTTauBaHuu
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2. CocTaB, 06BEM 1 METOLMKA MHXEHEPHO-TE0NOrMYECKMX NCCef0BaHNI ONpeaensaeTcs NPOeKTHON
opraHu3aunen n 3aBUCAT OT CTaANN U3YYEHHOCTM N OCBOEHNS MECTOPOXAEHMNSA, CTEMEHMN CNOXXHOCTU €ro
NHXXEHEPHO-re0I0OrNYeCcKoro CTPoeHNS. Pe3yibTaTbl MHXEHEPHO-FE0N0r NYECKUX UCCAeA0BaHNI LO/KHbI
obecneymBaTb NOJIyYeHNe NHOPMaLIMK 415 pelleHns 3alay COOTBETCTBYIOLLEN CTaanmn 0CBOEHMS
MeCTOPOXAEHUS.

3. Ha MoMCKOBOW 1 OLLEHOYHBIX CTaAMUSX Fre0noropasBefoyHbIX paboT yCTaHaBMBaETCS XapaKTepUCTmMKa
NHXXEHEPHO-re0IOrMYeCKMX YCI0BUA palloHa, OCHOBbLIBAsACH Ha pe3yJibTaTax reosnoro-CbeMoYHbIX paboT,
reoun3nyecknx NCCaenoBaHUn, aHaan3a ycaoBMi panoHa UCCIeA0BaHNA N XapaKTEPUCTUK aHa0rNMYHbIX
MEeCTOPOXAEHUN.

4. Ha cTagun geTanbHOW pa3Beaky MECTOPOXXAEHNA (TEXHUKO-IKOHOMUYEeCKoe 060CHOBaHME MOCTOAHHbIX
KoHauuni (nanee - T30)) NHXXEHEPHO-Te0N0rMYeCcKue yCaoBUS LO0/KHbI ObITh N3YYeHbl C AeTaNIbHOCTbIO,
obecneymBaloLLen NOy4YeHNE NCXOOHbIX AaHHbIX 4J19 COCTaB/eHMs NPoeKTa pa3paboTKn MeCcTopoXXaeHus.
VIHXXeHepHO-reonornyeckme nccaenoBaHms OOJKHbI OXBaTbiBaTh 30HY OPYAEHEHNA U BMELLAoLLMX NOpoa,.
Konn4ecTBo MHXXEHEPHO-FE0I0rMYECKNX CKBAaXXNH O0JIXKHO COCTaBATb:

AN19 NPOCThIX YCI0BUI - He MeHee 8% OT 0bLero KoimyecTBa reos10ropasBefoqHbIX CKBaXXUH;

AN19 yCNOBUI CPeOHEN CIOXHOCTM - He MeHee 12% oT 06Llero KonnM4ecTBa reosIoropasBefoyHbIX CKBaXKuH;
LS9 CJIOXKHBIX YC10BUIA - He MeHee 15% oT obLero KoamyecTBa reosoropa3BefovHbiX CKBaXKMH.

Ha ctagnn geTtanbHoOM pa3Benkn MecTopoxaeHnin (T30 NOCTOAHHbBIX KOHANLMWIA) AOMOAHNTENbHO
NHXXEHEPHO-re0IornYeckmne CKBaXknHbl BypsaT Ha NoTeHLUMaIbHO HeBNAronprUATHBLIX MO YCTONYMBOCTHU
y4acTkax. Ha Hanbonee CnoXXHbIX MO UHXEHEPHO-TE€0JIONMYECKMM YCI0BUAM MECTOPOXAEHMAX NPOBOAATCS
JAOMNOJIHNTESIbHbIE NCCIef0BaHMSA N0 pa3paboTaHHbLIM NPOrpaMmam.

JlonyckaeTcs CoOBMeLLaTb UHXEHEPHO-TE0JIOMMYECKMNE CKBaXKNHbI C Fe0/10ropa3BefoyHbIMNA.

Mpn HanM4Mm 0BHaXKEHWU CKaNbHbIX MOPOA, AOMOJHUTENBLHO NPOU3BOANTCS U3YyYEHNE NapaMeTpoB
€CTEeCTBEHHOWN TPELLMHOBATOCTM (KOIMYECTBO U OPUEHTMPOBKA OCHOBHbLIX CUCTEM TPELLNH, X FyCcTOoTa,
NPOTSAXEHHOCTb).

5. Mo pe3ynbTaTaM UHXXEHEPHO-TE0JIOrNYECKNX NCCIel0BAaHMI Ha CTaAun NPOEKTUPOBAHMA OOJKHbI BbITb
noJlyYeHsl:

XapaKTEPUCTUKMN NPUPOLHO-reorpadnyeckmnx yCaoBUi, reosormyeckoro CTPOEHMS, TEKTOHUKM paiioHa U
MeCTOPOXAEHUS;

NHXXEHEePHO-reoornyeckme XxapakTepuCcTUKM panoHa n MecTopoXXaeHus (pacnpoCcTpaHeHHOCTb OCHOBHbIX
neTporpagunyeckux TUNOB NOPOA4 U PyA, TUM KOHTAKTOB, KOJINYECTBEHHbIE XapaKTEPUCTUKM
TPELLNHOBATOCTH, PacCNOeHNs, aHN30TPONKK NOPOJ, 30H U NOBEPXHOCTEN ocnabneHns, HanpPsAXXEHHOro
COCTOAHMSA, (DU3NKO-MEXAHNYECKMX CBOMNCTB MNOPOL);

L7191 PalioHOB PacnpoCTPaHEHNA MHOTOJIETHEMEP3J/IbIX FOPHbIX MOPO4 - XapaKTEPUCTUKN KPUOTFEHHOCTK
MacCuBa, IbAUCTOCTM M TeMNepaTypsbl, TONLWMHbI C/I0OS CE30HHOI0 MPOMEpP3aHNs, XapaKTEPUCTUKN
NHXXEHEPHO-re0KPUONOrMYeCKMX NpoL,eccos;

NMPOrHO3Has OLeHKa BO3MOXHbIX N3MEHEHU NHXXEHEPHO-re00rMyecKnx yCaoBuii MpMpoaHoOn cpeabl n
BO3HWKHOBEHUS HEBNAroNpUATHBIX UHXEHEPHO-TE0I0MMYECKUX ABJIEHNA Ha MECTOPOXXAEHUN 1
npuaeratLen TEPPUTOPUN FOPHOrO OTBOAA.

6. B cnyyae nepecmoTpa NpeayCMOTPEHHbIX MPOEKTOM MacliTaboB 1 TexHonorum 0obbiumn, cnocobos
BCKPbLITWSA 1 OCYLLUEHNS MECTOPOXKAEHNS NPOBOANTCS AOMOJAHUTENbHOE NHXXEHEPHO-FE0N0rNYecKoe ero
n3y4yeHme. Ha akcnayaTupyemblx MECTOPOXKAEHNSAX YTOYHAOTCA HEAOCTAaTOYHO U3YYEeHHbIE MHXEHEPHO-
reosormyeckue ycnosust pnaHros, rnybokmx ropnsoHToB, 060CobNeHHbIX pyAHbIX Ten. 115 noBbileHns
LOCTOBEPHOCTU MPOrHO3HbLIX OLEHOK YCIOBMIA IKCAyaTaLnny N3y4aeMbiX Yy4aCTKOB UCMONb3YIOTCA AaHHbIE,
NoJlyYyeHHble Npu pa3paboTke 0CBOEHHOW YaCTN MECTOPOXAEHMS.,

7. Ha aTane TeXHM4eCKOro NepeBoOpYXXEHNA U IKCMTyaTauny MeCTOPOXXAeHNs (CTagmns
3KCMyaTauNOHHON pa3BelKun) B XO4E UHXXEHEPHO-Te0JIOrMYeCcKmUX NCCeoBaHNn YTOYHATCA
NMPOYHOCTHbIE, AedOPMaLMOHHbIE U MAOTHOCTHbLIE CBOMCTBA NMOPOA U MacC/Ba, MapaMeTpbl MPUPOLHON 1
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TEXHOIreHHOWM TPELLMHOBATOCTH.

8. I3yyeHune r3mKo-MexaHNYeCKUX CBOMCTB BbIMOJIHAETCS Ha OCHOBE NabopaTOpHbIX 1 MONEBbLIX
NCMbITaHWIA FOPHBIX MOPOL.

M3y4yeHune CTPYKTYpbl MaCChBa CKaJibHbIX MOPO[ BbIMOJHSAETCA Ha OCHOBE:

LOKYMEHTUPOBAHNA OPMEHTMPOBAHHOIO KepHa nopog (Npu Bbixode KepHa He MeHee 80%) nan CTeHOK
CKBaXWH;

reonoro-CTPYKTYPHOW CbEMKIN 0OHaXKEHNA.

9. Ha cTanum npefBapuUTeNbHON 1 AeTabHOM pa3BeaKN MECTOPOXKAEHMSA NOMYCKaeTCsA OLEHKa
NPOTSXKEHHOCTUN TPELLUMH KOCBEHHBLIMIU MeToAaMu. Ha cTaanm akcnayaTaumm MeCTOPOXXAeHNS
NPOTSXKEHHOCTb TPELUUH AOKHA ObITh YTOYHEHA B XO4€ KapTUPOBaHUS.

10. Ha cTagun npeaBapuTeNbHON U AeTaNnbHOW pa3BefKn MECTOPOXAEHNS 15 OnpefeneHns NPOYHOCTHbIX
CBOWCTB TPELLMH MCNOJb3YIOTCA NabopaTopHble UCMbITaHUA. Ha cTagumn akcnayaTauum, Npu Haanyium
AethopMaLMin Ha yCTynax, AaHHble MO MPOYHOCTHLIM CBOMNCTBAM TPELUMH YTOYHATCA 06paTHbIMU
pacyéTamu.

11. Mo Mepe NOCTaHOBKM YCTYMNOB Ha NpeAesbHbIA KOHTYP, @ TakXe Mpu NpubavmKeHnn K HeMy Ha
paccTosHue 100 M 1 MeHee [0JIXKHO OCYLLECTBAATLCA Fe00ro-CTPYKTYPHOE M3YYeHE MaCcCMBa CKaslbHbIX
FOPHbIX MOPOA C ONMCaHMEM MPOM30LEALUNX U MPOrHO30M BO3MOXXHbLIX AedopMalmi.

12. B xofe reonoro-CTPyKTYPHOr0 N3y4YeHUs (KapTUPOBaHMA) IKCMIyaTUPYEMOr0 MECTOPOXXAEHNS AOJKHbI
ObITb YCTAHOBJEHLI €0 re01I0ro-CTPYKTYPHbIE 0COBEHHOCTW, OPUEHTUPOBKA OCHOBHbIX CUCTEM TPELLMH,
BbISIB/IEHbI TUMbl MOTEHLUMaJIbHLIX AedopMaLnii U YCIOBUS UX BO3HUKHOBEHNS, 0TobpaHbl 06pasLibl mopos
ANa QU3NKO-MEXaHNYECKMX NCMbITaHUA 1 NETPOrpado-MUHEPANIOrMYeCKUX NCCef0BaHNN.

13. MNMpu KapTupoBaHUK 0BHaXKEHUI CKabHbIX MOPOA ONpeaesieHNne XapaKTePUCTUK 31EMEHTOB 3aleraHuns
NoBepXHOCTeN ocnabneHns (asmmyTa 1 yria NafeHns) oCyLLEeCTBASETCA C MOMOLLbI0 FOPHOI0 KOMMaca, a B
cnyyae, ecam MaccuB obnafaeT MarHUTHBIMU CBOMCTBAMM, - COSTHEYHOMO UM FMPOCKONUYECKOro KOMMaCoB.
[lonyckaeTcs onpefeneHne NapaMeTpoB 3aJieraHusi NoBepxHocTeln ocnabneHns Ha ocHoBe 06paboTku
pe3ynbTaToB (POTOrPaMMeETPUN, TA3EPHOr0 CKAHMPOBAHNS MU APYTrMMUX METOAAMU ANCTAaHLNOHHON
CbEMKM.

14. Pe3ynbTaTbl MacCOBbIX 3aMePOB MNOAJIEXAT CTaTUCTUYECKON 06paboTKe C MOCTPOEHNEM KPYrOBbIX
AVarpaMmm TpeLLnHOBaTOCTW. [loCcTpoeHme gnarpamMmm TPELWMHOBATOCTM AONYCKAETCS BbIMOJIHATL C
NPVMEHEHNEM NPOrPaMMHOro obecrneyeHuns.

15. Mo pe3ynbTaTaM KapTUPOBaHMSA COCTaBAAETCSA CBOAHbIN reonoro-CTPYKTYPHbIN NnaH n/unn obbeémMHas
LunpoBaa Mmoaesb.

16. OueHKa pacnpoCTpaHeHNs CTPYKTYPHbIX 3/IEMEHTOB Ha HIXKe- 1 BbllIeneXallne ropu3oHThl
BbIMO/IHAETCS Ha OCHOBE TPacCMPOBaHMA CeL0B NX NepeceyeHns C NOBEPXHOCTLIO Kapbepa, pa3pesa.

17. Mpwn reonoro-CTPYKTYPHOM KapTMPOBaHUN 3KCMIyaTUPYEMBIX MECTOPOXKAEHUA HEOOXOAMMO BbIMOMHATL
paHXXMpPOBaHWE TPELMHOBATOCTU, @ TakXXe PalloHNPOBaHME MacCMBa FOPHbIX MOPOA MO CTeNeHN
TPeLMHOBaTOCTM (6/104HOCTM) B COOTBETCTBMM C Tabanuamu 3 u 4.

Tabnuua 3 - Mlepapxnyeckne ypoBHY MOBEPXHOCTEN CTPYKTYPHOr0 0cnabneHmns (pa3pbiBHbIX HapyLLEHWA)
PaHr (nopsfoK) pa3nomMoB, TPeLMHMOLLHOCTbL 30HbI ApobneHns pa3noma uan WnpuHa
TPeWnHIMPOTAXKEHHOCTb HapyLleHnaMacwTab KapThbl

Paznomsl | paHra - rnybuHHbIE, Kak NpaBuao, CENCMOreHHbIeCOTHM U ThICAYN METPOBCOTHMW U ThICAYN
KunomeTposl:2500000
1:1000000

Paznoma Il paHra - rnybuHHbIe, YaCTUYHO CENCMOreHHbIE[leCATKU 1 COTHU METPOBLECATKM U COTHM
knnomeTposl:500000
1:200000
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Pasnomel Il paHraMeTpbl 1 ecaTKn MeTpoBKunomeTpbl 1 fecaTkn knnomeTposl:200000
1:100000

Pa3znomsbl IV paHralecatku n cOTHU CaHTUMeTPOoBCOTHM M ThicA4n MeTpoBl:50000

KpynHble TpewuHbl V paHraCebiwe 20 mmCabliwe 10 m1:25000
1:10000

CpenHue TpewmHsbl VI padrall - 20 mm1 - 10 m1:5000
1:2000

Menkue TpewuHsl VIl paHra2 - 10 MmMeHee 1 M-
ToHkue TpewunHsbl VIl paHral - 2 MMMeHee 1 M-
JlokanbHble TpewmHsbl IX paHra - BHyTpy NaacToB, CJ1I0eB, NOpoaHbIX 6okoBMeHee 1 MmMeHee 1 M-

Tabnnua 4 - Knaccugurkaums MacCBOB FOPHbIX MOPOA MO TPELWMHOBATOCTU U COAEPXKaAHMI0 KPYMHbIX
oTHOeNIbHOCTEN

KaTeropusa nopogbl No TpewmHoBaToCcTMCTENEHb TPELWMHOBATOCTU (6104HOCTIN) MaccMBaYnCo TPELWMH Ha
1 M nuHUK, NepecekatwLlen HanbonblLee NX YUCI0 (MoayNb TPeWMHOBAaTOCTM)CpeaHUn pa3mep
oTaenbHocTen, MCoaepkaHune,% B Maccuse OTLAENbHOCTEN pa3MepoM, MM

3007001000

I

MpakTU4eCKN MOHONTHbIE (MCKMIOYNTENBHO KPpynHobno4Hble)MeHee 0,6560n1ee 1,5100100100

Il

ManoTpeLymHoBaTble (BeCcbMa KpynHoba04Hble)1 - 0,651,0 - 1,510080 - 10040 - 100

I

CpenHeTtpewmHoBaTblel - 20,5 - 1,070 - 10030 - 805 - 40

v

CunbHo TpewmHoBaThle (cpesHebnoyHbie)2 - 100,1 - 0,510 - 70305

Vv

Ype3BblYalHO TpeLwmHoBaTble (Menkobno4Hble)100.110bam3koe K HyntoHeT

18. ViH)XeHepHO-reoniornyeckoe n3yyeHme MaccrBa ropHbIX NOPOA BbIMOJHAETCS Ha OCHOBAHUM
nporpamMMbl, pa3paboTaHHON 3KCNyaTUPYOLWEN U/nan cneunann3npoBaHHON opraHn3aumnen B
COOTBETCTBUN C TEXHNYECKNM 3aaHNEM, KOTOpaA A0JIXKHa COAEPXKaATb.

BMAbl 1 METOLbI NHXXEHEPHO-Te0N0rMYeCKOro N3y4eHuns, KoTopble 40JXKHbl COOTBETCTBOBATb LeNsaM U
CTaZAnn UCCNefoBaHNUiR;

0bbem BypeHna 1 HasHavYeHNe KaX 4o CKBaXKMHbI;

BMAbI MCCNeL0BaHNIA B CTBOJIE CKBAXXWHbI, BKJOYasA reousnyeckune;

Cnocob OpMEHTUPOBAHNS KEPHA NN CbEMKMN CTEHOK CKBAXXMH, @ TakXXe MeTOAbl ONpeaeseHuns
NCKPWBEHUS CTBOMA CKBaXMHbI;

MEeTOOMNKY LOKYMEHTUPOBaHNSA KepHa, BKOYaOLLYIO ero hoTorpampoBaHue;

KOJIMYeCTBO U y4acTky oTbopa 0bpa3LioB Ans onpeneneHns Grusnko-MmexaHmM4eckmnx CBONCTB;

COCTaB rMAPOreonorM4ecKmx NCCaefoBaHumi;

MiaH 1 reonormyeckme paspessl C BU3yanunsalmeinn CTBOAOB CKBaXXUH 1 NpenonaraembixX rpaHul
nepeceyvyeHns pa3pbiBHbIX HAPYLIEHWI, Fe0SIOrMYECKNX KOHTAKTOB;

MeponpunaTna No KOHTPOJIIO Ka4eCTBa 6ypeH|/|ﬂ, MNOBbLILLIEHNIO BbIXO4a KEPHa N ero JOKYMEHTUPOBaHUA,
COCTaB M MeToAbl N1abopaToOpPHbIX NCNbITaHU;

TpeboBaHMA K OTYETY 0 NPOBEeAEHHbIX paboTax.

19. Pe3ynbTaTbl reom3nyecknx NCCneqoBaHnii, BbINOJHEHHbIX B MHXEHEPHO-Fe0I0rNYECKNX CKBaXKMHaX,
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A0JKHbI 6bITb CONOCTaBJIEHbI C MHXEHEPHO-TE0N0r MYECKMMI MOKa3aTENAMU, MOJYYEHHBIMI NPY
LOKYMEHTUPOBAHMM KePHa COOTBETCTBYIOLLEN CKBaXXUHbI.

20. PaboTbl (CKBaXXUHbI), MPOBOAMMbIE (MCMOJIb3yeMble) B MCCIEA0BAHNSAX OOKYMEHTUPYIOT. JOKyMeHTaumns
paboT (CKBa)KMH) BKJIOYAET:

NacnopT CKBa>XWHbI;

aKT 0 3aJIOXKEHUN CKBaXKWHbI;

aKTbl 0 NMPOBELEHUN KOHTPOJIbHBIX 3aMEpPOB KOOPAMHAT YCThA CKBAXWH;

aKT UHKJAUHOMETpUK;

reosioro-TeXHUYECKMN Hapsaa C MPOEKTHLIMA N (PAKTUYECKUMMN OaHHbIMMK;

BypoBON XXypHan, 3anoSIHAEMbIA Ha KaXXAYI0 OTAENbHYI0 CKBaXKMHY;

XKYPHa LOKYMEHTauun KepHa;

YPOBEHb MOA3EMHbIX BOL, H2 MOMEHT 3aKPbITUS CKBaXXUHbI;

aKTbl O INKBUAALMNMN CKBAXKUH.

21. Mpwn DOKyMEHTaUUN KepHa HEOBX0ANMO BblAENSATb ECTECTBEHHbLIE TPELLMHbI OT MEXAHUYECKNX Ha
OCHOBE XapaKTepHbIX UX MPU3HAKOB.

22. W3 cTaTtncTuyeckom obpaboTkmn UCkoYaeTcs 30Ha ApobneHns, obycnoBNeHHas HapyLLUEHNAMN
TexHosorum bypeHms.

23. iccnepnoBaHus KepHa AOKYMEHTUPYIOT C MHTepBasioM He Bonee 3 meTpoB. o pe3yabTaTam
nccnefoBaHMM AOSHKHO BbITh NPeACcTaBeHO CBEAEHU HE MeHee:

NMHTepBan B3ATMA Npob (M);

BbIXO[, KEepPHa,%;

onucaHue Nopoa: TWM, LBeT, COCTaB, CTPYKTYpa, BTOPUYHbIE N3MEHEHWS, C/IOUCTOCTb, C/IAHLEBATOCTb;
MOP®dONIOrunI0, FreHe3Nnc;

3aM0/HUTENb TPELUNH, ero cocTas, MOLLHOCTb;

MOAy/b TPELMHOBATOCTH, TP./M;

Ka4yeCTBO MaccmBa ropHeix nopog (RQD,%).

24, [IOKYMEeHTMpOBaHWe CTPYKTYpPbl OPUEHTUPOBAHHOIO KEPHA CKBaXXWMH BbINMOJHAETCA O KaXX 40w
NAOCKOCTU 0CnabneHns n OMKHO COAEpXKaTb:

rnybuHy naockocTu ocnabnenuns, m;

TUN HapyLweHns;

Yyron K oCu KepHa, rpag.;

Yron oT MHUN OPUEHTUPOBaAHWA, FPaa,.;

XapakTepUCTUKU LLIEePOXoBaTOCTH;

TUN 3aN0JIHUTENS TPELLUH U ero XapakTepucTuka.

25. KonnyectBo oTbrnpaeMbix Npob 13 KepHa onpeaenseTcs 3ajavyamMmvm ncCnefoBaHni, HEOA4HOPOAHOCTbIO
neTporpagmnyeckoro coctaBa 1 CBONCTB MOPOA U AOIKHO BbITb 060CHOBaHO B NPOrpaMMe UHXXEHEPHO-
reosIornyecknx nccenoBaHuin. Pasmep npobel AosKeH obecneynBaTh NPeACTaBUTENbHOCTb PE3YNbTAaTOB.
26. Mpn HaAMYUKM NOA3EMHbIX FOPHbIX BbIPAabOTOK UK BbISIBAEHWM NMYCTOT NPOrpaMMa UHXEHEPHO-
reosormyecknx NCCnefoBaHnin oHKHa npegycMaTpmMBaTh 4OKYMEHTUPOBaHME, BKKOYaloLLee:
reosornyeckoe onucaHme no BCen AJIMHe BbipaboTKy;

oTorpacmn CTeHOK BbipaboToK;

npeacTaBieHne Ha NiaHe BbIpaboTKM MECT pacnonoXXeHUs y4aCcTKOB oTbopa npob ans onpeneneHns
(hU3MKO-MEXaHNYECKNX CBONCTB MOPOJ;

yKa3aHue Ha nfiaHe BbipaboTKM MeCT NpoBeLeHNSA 3aMepOB TPELLMHOBATOCTU FOPHbIX MOPOA;

)KYPHaJ pe3ynbTaToB MacCOBbIX 3aMepPOB TPELLMHOBATOCTMU C YKa3aHMEM PacnosioKeHUs TOYEK U3MEPEeHUN,
OPUEHTUPOBKMN TPELLMH, PACCTOSHUA MeXAY TPeLLMHaMU CMEXHbIX CUCTEM, LUMPUHBLI PACKPbITUSA TPEeLLUHBI,
LUEePOX0BATOCTN €€ CTEHOK U TUMNa 3anoJHNTEeNa TpeLLnHbI.

27. Ons 06bekToB Il Knacca oNacHOCTW A0JIXKHO ObITb MPOBEAEHO NHXXEHEPHO-Te0I0rnyeckoe
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paioOHMPOBaHME y4acTKa Heap NyTEM BblIeIeHUs Ha MJlaHe, pa3pese U/Uamn B TPEXMEPHOM MPOCTPAHCTBE
obnacTelt (LOMEHOB), B rpaHMLaX KOTOPbIX MAacCMB FOPHbLIX Nopoa obnafaeT 0AUHAKOBLIMU UHXEHEPHO-
reosIorM4yeckMMn XapakTepucTrkamm.,

0151 MECTOPOXKAEHUIA, CIOXKEHHBIX ANCMEPCHBIMU MNOPOAAMU, BbINOHAETCS FeEOMEXaHNYeCcKoe
paioHMpoBaHue. 1ns MeCcTOPOXAEHNNA, COXEHHbIX CKaJlbHbIMU N NONyCKalbHBIMU MOPOAAMU, NPOBOASATCS
reomMexaHn4Yeckoe 1 CTPYKTYPHOE paiioHMpPOBaHNeE.

28. Mpwn NpoBeAeHNN reoMexaHn4YecKoro paioHMPOBaHNS ONPeAeNsoT rpaHuLLbl Y4acTKOB, B Npeaenax
KOTOPbIX MPOYHOCTHbLIE CBOCTBA MACCKBa FOPHbIX NMOPOA CYMTAOTCA OAHOPOAHbIMKW. Mpy onpeaeneHnn
rpaHnL, reoMexaHU4eckn 04HOPOLHbIX Y4aCTKOB (AOMEHOB) YUYNTHIBAOTCS KOHTAKThl MeTPOrpatmyeckmx
Pa3HOCTEN, BTOPUYHbLIX U3MEHEHUIA, HAPYLLUEHHOCTU. MUHManNbHbIE pa3Mepbl y4aCTKOB LOJKHbI ObITb
COM3MEPVMbI C BICOTON paboymnx ycTymnos.

29. Mpwn NpoBefeHNN CTPYKTYPHOIO PaNoHNPOBAHMS AO/KHbI ObITh Y4TEHbl TEKTOHUYECKUE Pa3ioMbl, OCH
CK/1af0K, KOHTaKTbl NeTporpadu4yeckx pa3sHoCTEl, OrpaHUYMBatOLLME Y4aCTKK, B Npedenax KoTopbIX
CTPYKTYpa MaccyBa ropHbIX NMopoA CYMTaeTcs OAHOPOLHOMN, OCHOBHbIE CUCTEMbI TPELLVH.

MpunoxeHune Ne 2

K ®efepasibHbIM HOpMaM 1 Npasuiam

B 061aCTV NPOMbILLIEHHON 6e30NacHOCTU

"MpaBnnia obecneyeHns yCTon4mBOCTH

60pTOB 1 YCTYNOB KapbepoB, pa3pesos

N OTKOCOB OTBaJIOB", yTBEPXAEHHbIM NpuKaszom defepasibHON CyX0Obl MO 3KONOrNYECKOMY,
TEXHOJIOrMYeCKOMY M aTOMHOMY HaA30py

or" " 2020 r. Ne

rMAPOreosIOr NYECKOE N3YHEHWUE MECTOPOXXAEHWA

1. Mpw rmaporeonornyeckoM M3y4eHnn MeCTOPOXKAEHNS OO/XKHbI MPOU3BOANTLCS PaboThl B COOTBETCTBUN
c Tabnuuen 1.

Tabnnua 1 - Buasl rmoporeosiorn4eCKnx pa60T B 3aBUCMMOCTWU OT CTaAnN OCBOEHUA MECTOPOXAEHNA

CTaaus 0CBOEHNSI MECTOPOXKAEHWS

Buabl paboT

MONCKOBLIX 1 OLIEHOYHbIX PpaboTONPo6OBaHNE B OANHOYHbBIX CKBAXXMHAX.

HabnogeHns NpoaosiKUTeNbHOCTbIO He MeHee 1 rofia 3a YPOBHEBLIM PEXMUMOM MOJ3EeMHbIX BOJ, B
NpoBbypeHHbIX CKBaXKMHaX.

JeTanbHoN pa3Beakn MecTopoXaeHnsKycToBble onpoboBaHNs OCHOBHbIX BOJOHOCHbIX FOPU3OHTOB.
HabnoaeHns 3a peXxMmMoM No3eMHbIX U MOBEPXHOCTHbIX BOI.

Jov3yyeHre MecTopoXxaeHus (yToYHeHNe r’MaporeosiorMyeckx napaMmeTpoB OTAeSbHbIX YHaCTKOB
MeCTOPOXAeHUS)PUNbTPALIMOHHbIE ONPOBOBAHNS FOPHBLIX NMOPO Ha JI0KasbHbIX YHaCTKax MECTOPOXAEHNS.
dKcnnyaTauus MectopoxxaeHnsHabnogeHns 3a TEXHOr€HHbIM FMAPOANHAMUYECKUM PEXUMOM C
BbISIBJIEHWEM YC0BMIA 3KCMAyaTaUunM 4PEHAXKHbIX COOPYXXEHWUIA, CKOPOCTU CHKEHWS HaMopoB B
NprMbOPTOBLIX MacCcKBax MO Mepe pPa3BUTUA FOPHbIX paboT.

2. O6bem rnaporeosiornieckmx NCCnenoBaHnin onpeaenseTca C0XKHOCTLI0 FTMAPOreosIorM4eckmx ycaoBun
MeCTOPOXIEHMNA N CTaauen ero ocBoeHuns (Tabamubl 2, 3).

Tabnnua 2 - Mpr3HaKu CNOXHOCTK MeCTopO)KJJ,eHI/IVI no rmaporeosiorn4eckomMy CTpoeHMIO

CNOXXHOCTb rMAporeosiornyeckoro CTPOeHUs MeCTopPOX4eHNA
MpocToe
CnoxxHoe
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0cobo cnoxxHoe

MI3MeHYMBOCTb FreOMETPUN KPOBAW Y NMOLOLLBLI BOLOHOCHbLIX FOPU30HTOB (KOMMIEKCOB)MOHOTOHHOE
3afieraHue, BblAeP>XaHHOCTb MO MOLLHOCTMHEBbLIAEP>KA@HHOCTb MO MOLHOCTMBLICOKas M3MEHYMBOCTb
MOLLHOCTM

I3MeHYMBOCTb PUNLTPALMOHHbBIX CBOWCTB BOAOHOCHbLIX FOPU30HTOB (KOMMAEKCOB) 1 BogoynoposHe 6onee
Yyem B 2 pasaflo 10 pa3bonee 4yem B 10 pa3

MI3MeH4YMBOCTb NUTaHMA Noa3eMHbix BogHe 6onee yem Ha 50% B ropoBoM Luknebonee 4yem Ha 50% B
rofoBoM LMKeHesiBHas BbIpaXKEHHOCTb UCTOYHMKOB MUTaHUSA HEYCTAaHOBIEHHOIO MPOUCXOXAeHNS. PacyeT
npon3sBoanTCa ond Hanbonee HeﬁﬂaFOI'IpVIHTHbIX yCﬂOBI/II7I NMUTaHNA.

Tabnmua 3 - MMHMManbHble 06BEMBI rmoporeonorn4ecknx pa60T B 3aBUCUMOCTW OT CJIOXKHOCTH
rmoporeonornyecknx YCﬂOBMVI N CTagnn oCBOEHNA MeCTOPOXaAeHNA

CTaamns 0CBOEHUS MECTOPOXXAEHMNS

Bug pabot

06beM paboT B 3aBMCMMOCTY OT CTEMEHN CJIOXKHOCTU MMAPOreos0rM4eckoro CTPOEHNS MECTOPOXAEHNS
Pe3synbTaThl paboT

MpocToe

CnoxHoe

0Ocobo cnoxHoe

MOMCKOBbLIX 1 OLLEHOYHBbIX PaboTOANHOYHOE 0NPoBOBaHME B CKBaXKMHaX Ha KaXAbll BOAOHOCHLIA FOPU30HT
Ha 1 KM 2 nccnenyemoro yyacTka B naaHe, WT.1360pneHTUPOBOYHAS BEINYMHA KO3 PDULMEHTA
hunbTpaymm

HabntogeHns 3a ypoOBHEBLIM PEXMMOM MOA3EMHbIX BOJ, B FMAPOreoslorMyeckmx CKBaXKnHaxB mexxeHb 1 pas
B MecsAL, B NaBofoK 1 pa3 B HepentoB MexxeHb 2 pa3a B MecsL, B MaBOAOK 2 pa3a B HefenoB MexeHb 3
pa3a B Mecsl, B NaBOAOK 3 pa3a B HeAetoADBCONOTHbIE OTMETKN YPOBHEW BOAbI B MABOAKOBLIN U
MeXXeHHbI Nepuoa, UHTEHCUBHOCTb MHPUAbTPALMOHHOIO NMUTAHUSA, TMAPABANYECKOE CONPOTMBEHMNE
JI0)Ka BoAHoro obbekTa

[leTanbHON pa3Belkn MecTopoXaeHnaKycToBoe onpoboBaHne 0CHOBHbIX BOLOHOCHbIX FOPU30HTOB Ha 1 KM
2 nccneflyemoro yyactka B nnaHe, Wwt.136KoaduumeHTsl BOLONPOBOAMMOCTA N NbE30NPOBOLHOCTH,
napameTp NepeTeKaHus, rmapaBANYeCKOe CONPOTUBIIEHUE NI0XKa BOAHOI0 06bekTa

HabniogeHns 3a peXxmMoM NOA3EMHbIX 1 MOBEPXHOCTHbLIX BOAB MeXeHb 1 pa3 B Mecsu, B NaBOAOK 1 pa3 B
HenentoB MexeHb 2 pa3a B Mecsl, B NaBoAOoK 2 pa3a B HefesloB MexxeHb 3 pasa B Mecsl, B NaBOAOK 3
pa3a B HegentoABCONOTHbIE OTMETKMN YPOBHEN BOAbI B MAaBOAKOBLIN M MEXEHHbIN NePUOA, MHTEHCMBHOCTb
NHOUABTPALMOHHOIO NUTaHWA, TMAPaBANYECKOe CONPOTUBJIEHNE JI0XKA BOAHOI0 06bekTa

[lonsyyeHne MecTopoXXaeHuns (yTOYHEHNE FNAPOreosiorM4eCckux napaMeTpoB OTAENbHbIX Y4aCTKOB
MeCTopoXAeHNA)PunbTpaLMoHHbIe onpoboBaHMA FOPHbLIX Mopoa, HabnlAeHNS 33 PEXMMOM MNOA3EMHbIX U
MOBEPXHOCTHBIX BOA Ha JIOKaJbHbIX Y4aCTKax MeCTopoXXAeHNaOnpenenseTcs NpoeKTHoN nmbo
cneunann3MpoBaHHON OpraHM3aLnenyToYHEHNE rMAPOreoornyecknx NnapaMeTpoB

JKcnayaTauma MectopoxaeHnsaHabnoneHmsa 3a TeXHOreHHbIM FMAPOANHAMUYECKNM PEXMMOM C
BbISIBJIEHWEM YC/IOBUIA 3KCMyaTaLWW APEHAXXHbIX COOPY)KEHWNIN, CKOPOCTU CHUXEHWNS HAMOPOB B
NpunbopTOBbIX MacCMBax Mo Mepe pas3BUTMA FOpHbIX paboTONpenenseTcs NPoOeKToOM 0TpaboTKm
MeCTOPOXAEHNSYTOYHEHNE YCIIOBUIA (hOPMMPOBaHUS BOAOMPUTOKOB B FOPHbIE BLIPAabOTKM 1 NapamMeTpoB
APEHAXKHOM CUCTEMbI. KayeCTBEHHAS M KONMYECTBEHHAA XapaKTePUCTUKaA pa3rpy3Kn NOA3EMHbIX BOS,
XapakTep 1 MacwTabbl PuAbTPaLMOHHBLIX AedopMaL i

3. Pe3ynbTaThl FTAPOreonornyeckmnx ccneloBaHnin ABASIOTCA UCXOAHBIMU AaHHLIMW ANS KaIMOPOBKU
MOAENN 1 pacyéTa napaMeTpoB PUSIbTPALIMOHHLIX NMPOLECCOB aHANNTUYECKUMN METOAAMU. B CNOXHBIX 1
0c060 CNIOXKHBIX YCIOBUSX MPUMEHSETCS YNCIEHHOE FreoUibTPaLMOHHOE MOIeIMPOBaHEe B IBYMEPHOM

Cka4aHo Ha canTe «3aKoHbl PO» — https://actrf.ru Ctp. 191343



NN TPEXMEPHOM MPOCTPAHCTBE. Pe3ynbTaToM reounbTPALVOHHBIX PAaCYETOB ABASETCS NPOrHO3
Haubosiee HeBNAroNpPUATHLIX YPOBHEN U [aBAEHUS NOA3EMHbIX BOJ, B rpaHuLIaX U3y4aeMoro MaccmBa
FOPHBIX MOPOJ Ha CTaANsAX OCBOEHUS MECTOPOXAEHNS.

MpunoxxeHne Ne 3

K PepepasibHbIM HOpMaM 1 MpaBuIam

B 061acTu npombiweHHon 6e3onacHocTh "MpaBuia obecnevyeHns yCTon4mBoCTM

60pTOB 1 YCTYNOB KapbepoBs, pa3pe3os

1 OTKOCOB OTBaJIOB", yTBEPXXAEHHLIM NpunKa3zom PefepanbHOn iy >Kbbl MO 3KONOrMYECKOMY,
TEXHOJIOrM4eCKOMY M aTOMHOMY HaZA30py

or" " 2020 r. Ne

BbIBOP PACHETHbIX CXEM
JNE®OPMNPOBAHIA U OLLEEHKA YCTONYMBOCTI BOPTOB 1 YCTYNOB KAPLEPOB, PA3PE30B

1. OueHka yCTOI7I'-II/IBOCTI/I 60pTOB N yCTYyNnoB KapbepoB, pa3pe30B B 3aBUCMOCTIW OT 3Tala NMPOEKTUPOBaHNA
n OTpaﬁoTKl/I OTKPbITbIM crnocobom OoJKHa BbIMOJHATLCS METOAAaMN, OCHOBAHHbIMY Ha Teopun
npefesibHOro paBHOBECUS, YACNEHHbBIM U (YU3NYECKUM MOOENMPOBAHNEM B COOTBETCTBUN C Tabnuuen 1.

Tabnuua 1 MeToibl OLLEHKMN YCTONYMBOCTY HOPTOB KapbePOB, Pa3Pe30B Ha Pa3/IMYHbIX 3Tamnax ux
MPOEKTUPOBAHMUS 1 OTPabOTKM

STan NpoeKkTMPOBaHUS N 0TPaboTKN Kapbepa, pa3pesa

MeTopn aHanorumn

MeToAbl, OCHOBaHHbIE Ha TEOPUN NPeaesibHOro PaBHOBECHSA
YncneHHble 1 BapMaLMOHHLIA MeToabl

MeToabl H3MYECKOro MOLENNPOBAHNSA W CreLnanbHble NCCIEA0BAHUS
MpennpoekTHble paboThbl

T20BpeMeHHbIX KOHANLNIA

MOCTOSIHHBIX KOHANLWIA

[poekTnpoBaHme

MposBneHne KPUTUYECKMX AedopMaLnin Npy 3KCNayaTaumm

TexHUYeckoe NnepeBoopyXeHne Kapbepa

- 0N5 BCex 06beKTOB BeAEeHUS ropHbIX paboT;

- 0ns 06bEKTOB BeAeHNS ropHbIX paboT Il knacca onacHOCTM U NpyY KOMBMHMPOBaHHON pa3paboTke
MeCTOPOXAEHUS;

"' - KaK OOMONHUTESIbHLIA MeTo[ (M0 peLeHnto Cneunaan3npoBaHHON opraHmn3aumnm)

2. Mpu oLeHKe yCToNYnBOCTY BOPTOB M YCTYMNOB KapbepoB, Pa3pe30B UCXOAHbIEe faHHble BbIOMpPaoTCs B
COOTBETCTBUM C BbiBpaHHOM MOAEeNbI0 AeOPMUPOBAHNS U KpUTEPUEM pa3pyLUeHns NpnbopToBbIX
MaCCVBOB, CO34aHHON Ha OCHOBE VHXXEHEPHO-TE0JI0MMYECKOr0 N3yYeHUs 1 PaNOHPOBaHWS
MEeCTOPOXAEHUS.

3. B kKayecTBe MCXOAHbBIX JaHHbIX UCMO/b3YIOTCS PU3NKO-MEXAHUYECKME CBONCTBA MACCKBA FOPHbLIX NOPOL
1 NoBepxHoCTen ocnabnexHus.

4. KOppeKTUPOBKY UCXOLHbIX JaHHbIX A8 BbIMOJHEHUS PAacYeTOB YCTOWYMBOCTM BOPTOB M YCTYMOB
KapbepoB, pa3pe3oB [10MYCKAETCS OCYLLECTBASTb HA OCHOBAHNM HAaTYPHbIX AaHHbIX U pe3ybTaToB
HabalAeHNI, OTPaXkatoLLMX haKTUYeCcKoe COCTOsHME NprbopTOBOro MacCuBa.

5. Y4eT (hopMbl Kapbepa, pa3pesa B NyiaHe NPOBOAUTCS MO PELUEHNIO MPOEKTHOWM N CNeLnani3vpoBaHHON
OpraHu3aunmn NyTem pelleHns TpexMepHo 3aaaun.
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6. MapameTpbl GOPTOB U YCTYNOB KapbePOB, Pa3pPe30B ONpeeNiAuTCs B COOTBETCTBUN CO CXEMOWA,
npuBeAeHHO Ha PUCYHKe 1.

PrucyHok 1. Cxema KOHCTPYKUmumn 6opToB 1 ycTynos: h, Hy4, Hr. - COOTBETCTBEHHO BbICOTa yCTyna, rpynn
ycTynos, 60opTa; @, ay4, a K.yd4, ar. - COOTBETCTBEHHO, Yroa OTKOCa yCTyNa, yroa oTKoca rpynmbl
YCTYMNOB, KOHCTPYKTMBHbIA Yyroa 0TKoCa rpynnbl YCTYNOB 1 yros oTkoca 6opTa Kapbepa, pa3pesa; B, B mp -
COOTBETCTBEHHO, LLUMPWHA NPeaOXPaHUTENbHOM N TPaHCMOPTHON 6epMsl

7. OnpepeneHune Hanbonee HanNPSXXEHHON MOBEPXHOCTW CKOJIbXXEHNSA MPOU3BOAMTCSA Ha OCHOBE
aHaNNTUYECKNX PacyeToB 1AW NyTeM Bbibopa M3 MHOXECTBa MNOBEPXHOCTEN 0c1abneHns NoBepPXHOCTH C
MWHUMaNbHbIM KO3(pMLMEHTOM 3anaca yCTONYMBOCTM.

8. Mpu NOCTPOEHUN MOBEPXHOCTMN CKOJIbXXEHWSA ONPEAENSIOT NON0XKEHNE TPELLUHLI OTPbIBA, YXOAALLEN B
MaccmB Ha rnybuHy H 90 :

, (1)

rAe: - NPOYHOCTb NOPOA Ha OAHOOCHOEe CxxaTue, Mla; C n - cuenneHune B Maccmee, Mlla; - yron
BHYTPEHHEro TPeHus, rpag.; - 06bEMHbIN BeC, MH/M3.

9. Ha aTane npeanpoeKkTHbIX paboT AOMYCKAETCA MO PELUEHNIO CNeLMann3MpoBaHHON OpraHM3aumm
onpenendTb NapameTpbl BOPTOB 1 YCTYNOB Kapbepa, pa3pe3a MeTOA0M aHal0run.

10. Mpw pacyeTe yCTOMYNBOCTY BOPTOB U YCTYMOB KapbEPOB, Pa3PE30B, B TOM YMC/e C Y4ETOM BO34ENCTBMSA
CENCMUNYECKNX CU 1 HAarpy3oK oT ropHoro obopynoBaHus, C NCNOb30BaHNEM TEOPUN NPeLebHOrro
paBHOBECKSA, MPUMEHAIOT METOLbl arebpanyeckoro nan BEKTOPHOI0 CIOXKEHUSA CUJT (MHOroyrofibHUKa
CWN), @ TaKXXe MeToAbl, yAOBAETBOPAOLLME TPEM YPAaBHEHNSAM paBHOBECUS (CMJT U1 MOMEHTOB).

11. Cxema pacyeTa MeToLOM anrebpanyeckoro Ca0XKeHUS CUJ1 MPUBELEHA Ha PUCYHKe 2.

PncyHok 2. PacyeT ycTon4ynBoCcTy 06BOAHEHHOIO M30TPOMHOI0 0TKOCa C y4eTOM BO3AENCTBUA
CENCMNYECKMX CUN MeToOoM anre6pa|/|quKoro CNnoXxeHuma cnn

roe: P - Bec 6noka, MH; - yron oTkoca, rpag.; - yrofl HakJioHa ocHoBaHus 610ka, rpag.; - sec "ceobogHon"
(HaxoasLLencs Bbille IMHMW 0TKOCA) BoAbl B Npeaenax 6noka, MH; D i - cuna ruapocTaTUyeckoro
nasnexuns, MH; Hi,i+1, Hi,i-1 - Hanop Ha rpaHsax 610koB, MH; | i - AAMHa ocHoBaHUS 610Ka, M; - MAOTHOCTb
BOAbl, MH/M 3 ; - yoenbHasa Harpy3ska oT obopynosaHua, MMa; P 06 - obwuin Bec
obopynoBaHus/coopyxeHus, MH; a - cpefHee pacCTosHME MeXAay onopamu, M; b - paccTosiHMe OT Kpas
obopyLoBaHMA/COOPYKeHNSA 00 BepxHen 6poBkK, M; Q i - cencMnyeckas cuna, MH; - yron mexay
MOBEPXHOCTbIO CKOMIbXXEHUS 1 HanpaBieHNEM CENCMUYECKON CUMbI, UBMEPEHHbIN B BEPTUKAJIbHOWN
nnockocTn, rpad.; K 0 - KoaghhuumMeHT, y4UTbIBAIOWMIA HAa3HAYEHNE COOPYXKEHNS N ero OTBETCTBEHHOCTb
(T.e. ona KapbepoB NpuHUMatoT 1,5, ana oteanos - 1,0); K 1 - KO3 OULUMEHT, yYNTbIBAIOLLNA OOMYCKaeMbIe
NOBpeXAeHns 3aaHun n coopyxenunn (K1 = 0,25 gna 6optoB m K1 = 0,12 ona ycTynoB 1 OTKOCOB
0TBanoB); k € - KO3PDULMNEHT CENCMUYHOCTU, KOTOPLIN NpeacTaBnseT cobon 3Ha4eHNs yCKopeHms
KonebaHun B 0onax g; A - LONOSHUTENbHbIE YAEpPXKMBaOLWMe cunbl, MH; B - [ONONHUTENbHbIE CABUTalOLLME
cunbl, MH.

12. CxeMa pacyeTa METOLOM BEKTOPHOI 0 CIOXKEHWUs CUJ1 MpUBELEeHa Ha PUCyHKe 3.

PrcyHok 3 - CxeMa pacyéTa yCTONn4MBOCTN 06BOAHEHHOIO N30TPOMHOI0 OTKOCA C YYETOM BO3AENCTBUS
CENCMUNYECKMX CMN METOAOM BEKTOPHOr0 CNoXXeHus cun: P i - Bec paccmaTpmBaemoro 6noka, mH; Cli,i+1,
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Cli,i-1, Cli - cunbl cuenneHns, HanpaB/eHHbIE NapasfieslbHO COOTBETCTBYIOLWNM rpaHuuam 6aokos, MH; D
i,i+1,Di,i-1, Di-cunbl ruapoCcTaTUYECKOro AaBseHns no rpaHuuam 6nokos, MH; Ri,i+1, Ri,i-1,Ri -
peakuun No rpaHuuam 610koB, MH; S - cencmmyeckasn cuna, MH; - yron HaknoHa CEMCMUYECKON Cuibl, rpag.

13. BbIbop pacyYETHbIX CXeM OMNpefenseTcss Ha OCHOBE aHan3a reosioro-CTPYKTYPHOro CTPOEHUS
nNpnbopTOBOro MaccmBa C y4eTOM NPUHATOro MacwTaba: ycTyn, rpynna yctynos, 60pT. CxeMmbl 1
MeTOoANYECKME NOIOXKEHUS pacyeTa yCToNYnBOCTM BOPTOB 1 YCTYNOB KapbepoB, pa3pe3oB nNpuBeneHsl B
Tabnuue 2.

14. NocTpoeHmne BbINyK0ro npognas bopTa Kapbepa, paspesa oCyLecTBASeTCA NyTeM NpuaaHma
KaXX[4OMY ero 31eMeHTY MaKCMMasbHOro yria Hak/loHa, obecneymnBatoLLero ero yCTon4mBoCTb 1
YCTOMYMBOCTb BCEX IPynmn 3/leMeHTOB 60pTa, Ha4YnHasa C HUXKHEro 3/1IeMeHTa Ha YPOBHe AHa Kapbepa,
pa3pesa. [JonyckaeTca NOCTPOEHUe yCTYMNOB NOJMIOHanbHON HOPMbl.

Tabnnua 2 - CxeMbl pacyéTa yCTONYMBOCTY BOPTOB U YCTYMNOB KapbepPOB, pa3pe3os

Ne

PacyeTHas cxema
KpaTkoe onuncaHue
Ycnosusi npumeHeHus

1

[N peanbHOro 0TKOCa pacyeT AOJKEH BbINOJHATLCA NYyTEM NOCNeA0BaTENbHbLIX NPUBAVKEHUI C
NCnonb3oBaHMEM METOLOB, NPMBeLeHHbIX B MyHKTax 7 - 9 HacTosdALwero MNMpunoxeHna.0TcyTcTBue
HebnaronpuATHLIX MOBEPXHOCTEN ocnabneHus, inbo NoBepxHOCTW o0cnabneHnsa HanpaBaeHbl MOA yriaaMu:
JonyckaeTcs onpefensTb NpeaesibHy0 BbICOTY 0TKOCa NpuW 3alaHHOM yrie noralleHns no gopmMyne:

2

PacyeT BbINOJIHAETCA NyTEM NOC/eA0BaTENbHbIX MPUBANXKEHWIA C NCMO/Ib30BAaHNEM METOL0B, MPUBEAEHHbIX
B nyHKTax 10 - 12 HacTosAwero MpunoxeHns.0TcyTcTBME HebnaronpuaTHbIX NOBEPXHOCTEW ocnabneHus,
NnopoAbl C HA3KOW HecyLen cnocobHOCTbIO ,

3

BbicoTa BepTuKanbHOro yctyna:OTcyTcTBME HeHMaronpusATHLIX MOBEPXHOCTEN ocnabnexuns, nnbo
MOBEPXHOCTW 0CNabneHns HanpaBAeHsbl N0 yrnamu:

LLInprHa npr3mMbl BOSMOXXKHOMO OprLIJEHVIFI

4
BbicoTa BepTUKabHOro yctynaHebnaronpuaTHoe 3aneraHne noBepxXHOCTeln ocnabneHuns,, HanpaBieHHbIX B
CTOPOHY BblpaboTaHHOrO NPOCTPAHCTBaA Npu .CxeMa NPUMeHSETCS Mpu yCa0BUK 1

LLnpuHa npr3Mbl BO3MOXXHOI0 06pyLLEHUS

5
BbicoTa ycTynaHebnaronpusTHoe 3afieraHne NoBePXHOCTEN 0CabieHns, HanpaBieHHbIX B CTOPOHY
BbIpab0OTaHHOIr0 MPOCTPAHCTBA NPV U yrie oTKoca

LLInprHa npu3mbl BO3MOXXHOI0 06pyLLIeHNns

6
BbicoTa ycTynaYcTyn Cl0XXeH CUIbHOTPELLMHOBATLIMI Nopodamu. HebnaronpuaTHoe 3aneraHue
NnoBepPXHOCTeN ocnabneHuns, HanpaBieHHbIX B CTOPOHY BbIPaboTaHHOIro NPOCTPAHCTBA MNPU 1 yrie 0TKoca

LLlnprHa npr3mMbl BOSMOXXKHOMO OprLIJEHVIFI

7
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BbicoTa ycTynaYcTyn, NoACeYeHHbI ABYMS MOBEPXHOCTAMU ocnabneHuns

LLInpuHa npmn3mMbl BO3MOXHOro 06pyLueHmns

8

3a0TKOCKa Mo HacJI0eHuo.

BbicoTa ycTyna:HebnaronpusTHoe 3aseraHne NnoBepxHoCcTen ocnabneHns, HanpaBieHHbIX B CTOPOHY
BbipaboTaHHOro NPOCTPAHCTBA NPWU 1 yrje 0TKOCa

nnn
LLInpnHa npr3mMbl BO3MOXKHOMO O6pyLLIeHI/1ﬂ

9

PacyeT BbINOJHAETCA NyTeM Nnoc/ieloBaTeNbHbIX MPUOIMXKEHNIA C UCMOJIb30BAHUEM METOLO0B, NPUBEAEHHbIX
B NyHKTax 10 - 12 HacTosero MpunoxeHns.HakNoHHOE 1 KPYyTOE 3ajieraHne cJIoeB C NageHUEM B CTOPOHY
BbIpab0TAaHHOr0 MPOCTPAHCTBA NP U

YaCTHbIM CNyYaeM SBNSETCS 0TKOC, NOJCEYEHHbIN HapyLleHneM. B 3TOM c/ly4ae NOBEPXHOCTb CKOJIbXKEHUS
B BEPXHEI 4aCcTN COBMAAAET C HapyLIEHNEM.

10

PacyeT BbINOHAETCA NyTEM NOC/AeA0BaTENbHbIX MPUBANXKEHWIA C NCMOb30BAaHNEM METOL0B, MPUBEAEHHbIX
B NyHKTax 10 - 12 HacTosawero MpunoxeHnus.MNMonoroe 3aneraHne noBepxHocTen ocnabneHuns npu

11

PacyeT BbINOSHAETCA NyTEM Noc/iefoBaTeNbHbIX NPUBANXKEHNIA C NCMOb30BaHNEM METOL0B, NPUBEAEHHbIX
B NyHKkTax 10 - 12 HacToswero MpunoxeHus.Hannune cnaboro cnos, obliee conpoTUBIEHUE CABUTY
KOTOPOro HWXe, YeM Y Bbille3asieratoLmx nopos

12

PacyeT BbinosiHAETCSA nyTem nocnenoBaTesibHbIX I'IpVI6J'IVI)KeHI/II7I C ncnoJsib3oBaHMemMm MeToaoB, NpnBeneHHbIX
B nyHKTax 10 - 12 HacTosAwero MpunoxxeHns.MynbnoobpasHoe 3aneraHme nNopoa.

13

JetopmupoBaHme 0TKoCa nyTeM u3rnba cnoes

B kavecTBe npubavxeHHoro 1 rpyboro nogxofa fONyCcTUMO BBELEHWS B YOSl U30TPOMHOI0 0TKOCa
nonpaBoK Ha OCHOBaHMU rpadmka (pMcyHoK 4):Hannyme KpyTonaLaloLwmx noBepxHocTen ocnabnexns,
HanpaBJiIeHHbIX B MaccuB (obpaTHoe NageHmwe) npu .

Insa 6onee TOYHOM OLEHKN HEOBXOAUMO NPOBOAUTL (PUINYECKOE WIIN YNCTIEHHOE MOLENNPOBAHME.
14KoMbuHauus pas3nnyHbiX BUAOB AedopMMpoBaHnsPacyeT BbIMOMHAETCA NyTEM NOCaeL0BaTeNbHbIX
NPUBIMXKEHUIA C UCNOJSIb30BAHWEM METO/I0B, MPMBEAEHHbIX B MYHKTax 10 - 12 HacToswero MNpunoxeHus
n/vnn c npuMeHeHneMm U3ny4eckoro Uan YNCIeHHOro MoAeIMpPoBaHKAl €0Noro-CTPYKTYPHOE CTPOeHMe
oTAn4YaeTcs oT cxeM 1 - 13 uan npeacTaBaseT nx KoMmbmHaumuo

H, - BbICOTa, M. 1 YroJl HakJIOHa, rpaf. 6opTa, ycTyna; H B - BbiCOTa BepTuKasibHOro otkoca; H 90 - rnybuHa
TpeLLmHbl 0TpbIBa, M; C - cuenneHne B Maccuee, MMa (T/M 2 ); - cuenfieHne no NoBePXHOCTU ocnabneHuns,
MMa (T/m 2 ); - yron BHyTPEHHEro TPeHUs MacCUBa; - Yroa TPEHNS No MOBEPXHOCTU ocnabneHns, rpad.; -
NAOTHOCTb FOPHbIX nopod, MH/M 3 (T/M 3 ); - yroa caBura No KOHTaKTy CNoOeB, rpag., - CpeaHss
WHTEHCMBHOCTb HOPMaJIbHOIO HanpsXXeHns no Hanbonee HaNPSXXEHHOMY KOHTaKTY; - MPOYHOCTb Ha
04HOOCHOE pacTsxxeHne, MMa (T/M 2 ); m - WMpKHa NPU3Mbl BO3MOXHOI0 0BpYLLEHUS; - YroJl HAaKJIOHa
MOBEPXHOCTW 0CNabneHuns, rpag.; v - yribl HAKNOHa NOBEPXHOCTEN ocnabneHuns, rpag.; u - yrisl Mexay
NMOBEPXHOCTAMM ocnabneHna n NpoCcTUpaHneM ycTyna, rpag.; - yroa HakjoHa ANHUN CKpeLLeHns
NoBepxXHOCTeN ocnabneHuns, rpagd.; - yroa Hak/loHa JIMHWN CKPELLEHNS MOBEPXHOCTEN ocnabneHuns B
NJ0CKOCTU, NepPneHANKYIAPHON NAOCKOCTU OTKOCA, Fpag.; - yroa N3aoMa NoBepXHOCTU CKOMbXEHNA B
OCHOBaHMM 0TKOCA, rpag.; - yroJ 0TKoca B CJIOUCTOM MacCuBe, rpaf; - yroa 0TKoca B M30TPONHOM MacCUBE,
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rpag; - nonpaska K yriay oTkoca, rpag.

3HaK MUHYC Npu yriax nafieHus noBepxHocTen ocnabneHns o3HavyaeT HanpaBieHNe B CTOPOHY MacCuBa,
6e3 3HaKa MUHYC - B CTOPOHY BbipaboTaHHOro MPOCTPaHCTBa.

CxeMbl 4 - 6, 8 - 9, 13 npuMeHMMbI NpW YC0BUW, €CIN NPOCTMPaHNE NOBEPXHOCTEN ocnabneHuns
OTANYaeTCH OT NPOCTMPAHNA NOBEPXHOCTEN BOPTOB 1 YCTYNOB KapbepoB., pa3pe3oB He Bonee 4yeM Ha 20
rpag.

a - NPy NOJIHOM OMPOKMAbIBaHUN CN0eB6 - Ha MOMEHT CKayvka Aedopmaunn (cmewieHuns 0,5 - 2 M 1 WnpuHa
3ako0s108 0,3 - 0,6 Mm npn H = 100 M; cmewweHna 1,0 - 4,0 M 1 wnpuHa 3akonos 0,5-1,0 m npn H = 200 m;
OTHOCUTENbHbIE AedopMaLun 3a npusmon obpyenns (5 - 10) - 10 -3)

B - NPW NOSIBAEHUN BUAUMbIX TpewmnH (cMeweHns 0,1 - 0,2 m npu H = 100 M; cmeweHnsa 0,2-04mMnpn Y =
200 M; oTHOCMTENbHbIE fedopMaLmm B Npu3mMe 0bpyLieHmns
(2-6)10-3)

PucyHoK 4 - T'pahkun nonpasok K yriaam noraweHns N30TPOrnHbIX 0TKOCOB Npu onpefesieHnn npesesbHbixX
YyrnoB Hak/ioHa 60PTOB B CIOUCTLIX MaccmMBax no cxemam 8 n 12 Tabnuubl 2:,;,;,; ,;

15. MNMpu YncneHHOM MoAeNMpPoOBaHUKN pacyeT Ko3duLMeHTa 3anaca yCToNYnMBoCcTM BOpTOB 1 yCTyMnoB
KapbepoB, pa3pe30B OCYLLEeCTBIAETCA MyTeM N03TanHoOro CHUXXEHNA NPOYHOCTY Ha CABUM [0 NOSABIEHUA B
pacyeTe naacTMyeckux gegopmaumin.

16. Koa(ppuumeHT 3anaca, Nosy4eHHbIn MEeTOLOM CHUXXEHUS MPOYHOCTMW NPU YNCSIEHHOM MOAENINPOBaHNY,
3KBMBaJNIEHTEH KO3(h(MUNEeHTY 3anacy, onpegenseMoMy MeTogamm npefesibHoro paBHoBeCus.

17. YucneHHbIM MOLenMpoBaHNeEM [OMNYCKaeTCsa onpenensTb napaMeTpbl Hanps)XeHHO-4e(opMUPOBaHHOI O
cocTosaHMa NpubopTOBOro Maccuea.

18. Mpwn UCNonb30BaHMN BEPOSTHOCTHOrO MOAX0AA BEPOATHOCTL 0OPYLLUEHNS ONpefenseTcs C NOMOLLbO
CTAaTUCTUYECKNUX MHOrOMapaMeTpruyecknx MeTOA0B B paMKax CTaTUCTUYECKON U3MEHYMBOCTU KaXXA0ro 13
(haKTOpPOB KakK COOTHOLLEHME 401 KOIDDULMEHTOB 3anaca MeHbLLUE UM PaBHOMY 1 KO BceMy 06beMy
NpoBefeHHbIX UTepaLnii, BblpaXeHHoe B NPOLLeHTax.

19. Ha aTanax NnpoekTupoBaHus 1 0TPaboTKN MECTOPOXAEHWNSA BEPOATHOCTHbIA MOAXOA NPUMEHAETCS Kak
LOMNONHUTENbHBIN A4 6051ee TOYHOr0 y4yeTa BAUAHNA N3MEHYMBOCTY (PAKTOPOB B BbIOpaHHbIX
HOPMaTUBHbIX KPUTEPUSAX YCTONYNBOCTN.

20. MNepen npuMeHeHneM BEPOATHOCTHOrO NoAxXo4a AOMNYCKAeTCsA UCKIYEHe OLHOr0 UMM HECKOJIbKNX
(haKTOPOB NyTEM BbIIB/IEHNSA aHaIM30M YyBCTBUTENbHOCTM HU3KOIr0 BANAHUA (hakTopa (MeHee 1%) Ha
pe3ynbTaTbl pacyeTa.

21. BepoATHOCTHbIN aHaAn3 LO/KEH NPOBOAMTLCA OTAENLHO A5 pa3AnyHbIX MacwTabos: ycTyn, rpynna
ycTynos u 6opT.

22. dn3myeckoe MogennpoBaHue NCNoNb3yeTcs A4 OLEHKU CMELLEeHNA 1 onpeaeneHns MexaHu3ma
necopmupoBaHms npubopToBOro Maccmea npu cobnofeHnn kputepues nogobus.

23. B pacyeTax yCTON4YMBOCTM BOPTOB KapbepPOB, pa3pe3oB A0J/KHO YYNTbIBATLCS BJIMAHMNE BCEX
BOLOHOCHbIX FOPU30HTOB, NMPeACcTaB/eHHbIX B MPpubopTOBOM MaccuBe.

OLeHKa BO3MOXXHOCTU NPOSABAEHNS (UAbTPALMOHHBIX AedopMaLMin LOKHA OCYLWEeCTBAATLCS C y4eTOM
0COBEHHOCTEN peXxMMa NoA3EMHLIX BOA, FPaHY/I0METPMYECKOr0 COCTaBa rOPHLIX MOPOA W 3aMOHUTENEN B
TpeLinHax.

24. B MHOrofleTHEMEP3JIbIX MOpoAax npy 060CHOBaHUN KOHCTPYKTUBHbLIX MapaMeTpoB 60pTOB 1 yCTynoB
KapbepoB, pPa3pe30B M 0TKOCOB 0TBaI0B HEOOXOANMO Y4YNTLIBATh BANSHUE TaJIMKOB Ha UX YCTONYUBOCT.
25. BansiHne Harpy3sok oT obopynoBaHua, 34aHUA UM COOPYXXEHUI Ha YCTOMYMBOCTb YCTYMNOB Kapbepa,
pa3spesa, CNOXEHHbIX CKaJibHbIMU 1 MONYCKaJIbHbIMU NOPOAAMU, [O/DKHO YY4MUTBIBATLCS NPU CTaLMOHAPHOM
pa3mMelleHun 0bopyLoBaHNA. YYeT BAUAHUSA HAarpy30K oT 060pyLoBaHNA, 34aHUA NN COOPYXKEHMI Ha
YyCTOMYMBOCTb YCTYMOB Kapbepa, pa3pesa CN0XEHHbIX ClabbiMy nopoAamMu (FNHUCTbIE, CYTINHUCTBIE,
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cynecyaHble 06BOgHEHHbIE) ABNSETCA 0693aTeNbHBIM BO BCEX Cy4YasnX, 3a UCKIIIOYEHUEM
KPaTKOBPEMEHHbIX Harpy30K, BO3HWKAIOLLMX MpU NepeaBuxeHnn obopyaoBaHus.

26. Y4yeT ropHoro obopyaoBaHus, 34aHNIN WU COOPYXKEHNIA NPU X PacrnonoXXeHnn Ha bepmax gO/KHO
OCYLLEeCTBAATLCA B NMJIOCKOWN NocTaHOBKe (6e3 yyeTa 60KOBOro 3axkmma) no dopmyse 4, nubo nytem
yBeJIMYEHNS BbICOTbI YCTYMNa Ha MOLLHOCTb 3KBMBANIEHTHOrO c/1os h 3 :

,(7)

roe: P - Bec obopynoBaHus (coopyxeHus), MmH; P 06 - naBneHue, cosgaBaemoe obopynosaHunem, MMa; -
yOesNbHbIA BEC FOPHOM nopofabl, MH/M 3, a, b - nuHenHble pa3mepbl 060pyA0BaHUS, 34aHNA UK
COOPY>XeHWA B MnaHe, M.

27. PacyeT yCTOMYMBOCTM YCTYMNOB KapbepoB, Pa3pe30B A0SKEH BbINOAHATLCS 419 BEPXHEN YacTun yCTyna
(mepBble MeTpbl OT BepXHeN BpoBKK) 1 Ha BCIO BbICOTY (PUCYHOK 4). Bbibop cxembl aethopMmpoBaHns
YCTYMNOB OCYLLECTBASETCA B COOTBETCTBUN C Tabnuuen 2.

PrcyHok 4 - CxeMa pacyeTa YyCTONYMBOCTM YCTyNa C Y4€TOM BANSHMA Beca 0bopyaoBaHua, 3aaHni,
COOPY>XEHWI.

28. [1ns BbIOpaHHOM CXeMbl pacyeTa ONpeaensieTcs Bean4mHa TPELWMHbI OTPbIBa Mo opMyJie:
, (8)

Mpwn oTprLaTeNbHON BENNYMHE OJNHY TPELLMHbI OTPbIBa HEOOXOAUMO NPUHUMATb PABHOW HYJIIO.

29. MNpwy BbINOAHEHNMN PACYeTOB YCTOMYNBOCTI BOPTOB U YCTYMOB KapbePOB, Pa3pe30B KPaTKOBPEMEHHOE
cencMnYeckKoe BO34eNCTBMNE NPY 3eEMIETPSACEHNIX LOKHO YYUTLIBATLCA NYTEM BBEAEHNS
JOMOJIHATENIbHON FOPU30HTaIbHON CENCMUYECKON Cubl B hopmyny (2). BeanunHa cencmmnydeckom cunel Q ¢
onpepenseTcs no gopmyne 5.

JlonyckaeTcs y4eT KpaTKOBPEMEHHOI0 CeNCMMUYECKOro BO3AENCTBNA 3a CHET yBEANYEeHNS HOPMaTUBHOMO
Koa(hpmumeHTa 3anaca yCTon4mBoCcTu. MNpn 3TOM BBOA AOMNOJIHUTESIbHON FOPU30HTaIbHON CENCMMNYECKON
Cuibl B ypaBHeHne 6anaHca cun He TpebyeTcs.

30. MakcuManbHOe yCKOpPeHME CENCMUYECKNX KolebaHnin rpyHTa AOJKHO ONpPeaensiTbCa Npy BEPOSATHOCTM
BO3MOXXHOI O MpPeBbILLEHNS UHTEHCUBHOCTY 3eMneTpsaceHnin B TedeHne 50 net - 10%.

31. WnpwnHa npenoxpaHuTensHon 6epmbl oMKHa oNpeaensaTbcsa ncxons n3 obecneveHns ee
ynaB/uBatoLLen CnocobHOCTY 1 NepeBUXEHUS TopHOro obopynoBaHms:

, (9)

roe: B o - wuprHa ocbinu, M; B n - WinpuHa 6epmbl 015 3a4ep>XnBaHMs NagatoLnx KaMHen, M; B 06 -
MUHUMaNbHaA WnpUHa paboyen yactu 6epMbl, LoCcTaToYHaAA Ansa 6e3onacHoro pasmelleHnsa n paboThl
obopynoBaHMA N0 04MCTKe B6epM OT oCbinen, M.

32. MNpw BEPOATHOCTHOWN OLEHKE YCTOMYMBOCTM YCTYMOB WMPUHA NPeaoXPaHNTENIbHON 6epMbl
onpepenseTcs no gopmye:

, (10)

raoe: B no - wuprHa npru3Mbl BO3MOXKHOI0 0bpyLueHns, M; B p - WwunprnHa pa3Basia nocne gedopmauunm ¢
BbILIENe)aLlero yctyna, M; B ad - apcekTnBHaa wnpmHa 6epmbl (0CTaBLIAACA YacTb 6€pMbl NOCIE OChINK
1 pa3Bafia Bblllesexallero ycTyna), Kotopas npuHuMaeTcs:

- He MeHee 2 M 414 JilobbIX YCTYMOB Kapbepa;

- 0 M 0ns HWKHKX YyCTYnoB npu fopaboTke Kapbepa npu yCI0BUN MHCTPYMEHTaIbHOr0 MOHUTOPWHIa B
peXxunMe peanbHOro BPEMEHU CO CMJIOLLIHOM 30HOM NOKPbLITUA paboyelt 30HbI UK NPy 6e31104HO0N BbIEMKE.

MpunoxeHune Ne 4
K ®efepasbHbIM HOpMaM K Npasunam B 06nacTy npoMbilieHHon 6e3onacHocTu "lMpasuna obecnevyeHus
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YCTOMNYMBOCTU GOPTOB 11 YCTYMNOB KapbeEPOB, PAa3pe30B 11 OTKOCOB OTBAJIOB", yTBEPXXAEHHBIM MPVKA30M
denepalibHOWM CyXXObl MO 3KOJIOrMYECKOMY, TEXHOJIOFMYECKOMY U aTOMHOMY Haa30py
or" " 2020 r. Ne

BbIBOP KO3®OULIMEHTA
3AMACA YCTOMYBOCTI BOPTOB 1 YCTYMNOB KAPLEPOB, PA3PE30B 11 OTKOCOB OTBAJIOB

1. HopMmaTurBHbIe KO3(h(ULIMEHTHI 3anaca yCToNn4MBoCTN HOPTOB 1 YCTYMNOB KapbepoBs, pa3pe3os npu
LeTepMUHUPOBAHHOM noaxofe BbibmparoTca B COOTBETCTBMM C Tabauuen 1.

Tabnnua 1 - HopmaTyBHbIE KO3MMLMEHTHI 3aMaca yCToNYMBOCTN BOPTOB M YCTYNOB KapbepoB, pa3pe3os
XapakTepuctmka oTkocaCtagum fo Havasa aKCnayaTaunmdKCnayaTaumna u TexHm4yeckoe
nepeBoopyxeHnellpoekTnpoBaHne nopaboTku Kapbepa (MeHee 3 neT), NeT[Ns 0TBETCTBEHHbIX
COOpY>XeHWI B Yalle Kapbepallpu 6e3nogHOM BbleMKeE

123456

MonyckanbHbIe U CKalbHble NOPOabI

Yctyn*1,50 (2,00)1,501,302.001,20

YyacTtok 6opTa, 60p71,30 (1,50)1,301,201,501,20

MecyaHble 1 rpaBenncTblie NOpoabl

YcTyn, yyacTok 6opTta, 60pTl1,301,201,151,301,10

[ MIMHWCTbIE Nopoabl

YcTynl,501,301,202,001,20

YyacTok 6opTa, 60p71,401,301,201,501,20

0na paboynx ycTynoB NoyCKafbHbIX M CKaJibHbIX MOPOA MPOMEXYTOYHOr0 KOHTYpa Kapbepa/pa3pesa u
CPOKOM MX CTOSIHUS A0 1 rofa npu BbiCOTe He 6onee 20 M. AOMYCTUMO NCMOJIb30BaTb HOPMATUBHBIN
KoathuumeHT 3anaca 1,2, npu BbicoTe 6onee 20 m - 1,5.

Mpn NPOEKTMPOBaHUN Kapbepa CO CPOKOM 3KCMJTyaTauun MeHee 3 neT ob6s3aTeNbHO NpoBefeHNe
WHCTPYMEHTaNIbHOr0 MOHUTOPWHIA B PEXXUME PeasibHOro BPEMEHM C NMOKPLITUEM paboyeln 30HbI.
MepeyeHb OTBETCTBEHHbIX COOPY>XEHWI OMNpefenseT NPoeKTHasa opraHn3aums.

2. HopMmaTuBHbIE KO3 MLMEHTBI 3anaca YCTONYNBOCTM OTKOCOB OTBAJIOB NpY AETEPMUHNPOBAHHOM
noaxoje BbIbMpalTCs B COOTBETCTBMM C Tabnnuen 2.

Tabnnua 2 - HopMaTyBHblE KO3 (MLMEHTHI 3aMaca yCTONYMBOCTI A8 OTKOCOB OTBAJIOB NMpu
AeTePMUHNUPOBAHHOM NOAX04E B CENCMUYECKN CMOKOMNHBLIX panoHax

Tun 0TBasIbHOW MacchITMN OCHOBaHWA

[Mpo4yHOEe 0CHOBaHMe

(oCHOBaHMe NpefCTaBNeHHOE CKaslbHbIMU, MONYCKaNbHBLIMU 1 NECHaHO-TPaBUNHLIMIU MOPOAAMY,
COMPOTMBAEHNE CABUIY KOTOPbIX HE HUXE, YEM Y 0TBaJIbHON MacChbl)Cnabbiii KOHTaKT

(cnon, MoWHOCTLIO He Bonee 2 MeTPOB, NPeACTaBNEHHbIN MNHUCTO-CYTIMHUCTLIMIU NOPOAaMN,
COMPOTUBIIEHNE CABUMY KOTOPbLIX HUXE, YeM Yy 0TBaJibHON Macchl)Cnaboe ocHoBaHMe

(cnowt, MOLWHOCTbLIO 6onee 2 METPOB, NPEACTABAEHHbIA FANHUCTO-CYJIMHUCTBIMI MOPOAAMMY,
COMPOTUBEHMNE CABUMY KOTOPbLIX HUXE, YEM Y OTBaJIbHON MacChl)

CkanbHag oTBasibHas maccal,151,201,30

[MecyaHoO-rIMHUCTLIE NOPOAbl, CMECh NMeCHaHO-MNMHUCTBLIX U CKaJlbHbIX nopoA,1,201,201,30

Mpy 6€31104HO0N TEXHONOIMM OTCbIMKN OTBasI0B

Ons Bcex Tmnosl1,101,101,15

Mpy pacnonoXeHun Ha 0TBaJe UK B HEMOCPEACTBEHHON BIM30CTM OT HEFO OTBETCTBEHHOI0 COOPY)KEHMS,
BHE 3aBUCUMOCTM OT TEXHONOMMN OTChIMNKNK
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Ons Bcex Tnnoel,301,301,40

3. B cencMmnyeckn akTUBHbIX palloHax (CeMcMnyHocTb 7 1 bonee 6annos no wkane MSK-64) ycTonyYnBoCTb
60opTOB 1 YCTYMNOB KapbepoB, pa3pe30B U OTKOCOB OTBAJIOB A0/KHA b6bITh obecneveHa npu pacyetax bes
y4yeTa 1 C y4YeTOM AENCTBMA CEMCMMNYECKON CUJTbl OT 3eMIETPSACEHN. B mepBOM C/ly4yae pacyeTHbIN
KO3(PULMEHT 3anaca A0JKeH bblTb HE MeHee 3HaYeHU, NpuBeAeHHbIX U B Tabanuax 1, 2. Bo BTopom
cny4vae, KoapMLUMEHT 3anaca C y4eTOM BBEAEHMNSA B pacyeT CENCMMYECKNX CMIT A0JKEH BbiTb HE MeHee
3HaYeHui, NpMBeLEHHbIX B Tabanue 3.

[lonyckaeTcs BbINOJIHATL pacyeT YCTONYMBOCTY Y4aCTKOB 1 6OPTOB KapbepoB, pa3pe3oB, MOCTABJIEHHbIX B
KOHEYHOe noJsio)xeHune, 6e3 yyeTta CEMCMUYECKNX CU OT 3EMNETPSCEHUIA, NPY 3TOM KO3 PULMEHTLI 3anaca,
npveeaeHHble B Tabnumue 1, fo/KHbI ObITb yBeAnYeHsbl Ha 0,05 gna 7-6annbHon 30HbI, 0,1 - ona 8-6annbHon
30HbI 1 0,15 - ana 9-6annbHON 30HbI, NPX 3TOM KO3(PDULMEHTLI, MPUBEAEHHbIE B Tabnuue 3, He
NCNOJIb3yOTCA.

Tabnnua 3 - HopMaTyBHbIE KO3HULMEHTHI 3aMaca yCTONYMBOCTN BOPTOB M YCTYNOB KapbepoB, pa3pesos U
OTKOCOB OTBAJI0B C Y4E€TOM CENCMUYECKUX CU OT 3EMAETPSACEHUN

XapakTepucTnka oTKkocaHann4me oTBETCTBEHHbLIX COOPYXXEHWUIA

OTcyTcTBYOTMPUCYTCTBYIOT

Pabouni yctynl,00-

YCTyn B KOHEYHOM noJsioxeHunl, 101,15

bopT, y4acTok 6opTa, BpeMeHHo-Hepaboyun 6opTl,051,10
OTtBan (spyc)1,051,10

4. HopMaTMBHbIE KPUTEPMM YCTONYMBOCTM YCTYNOB, BOPTOB KapbepPOB 1 pa3pe3oB Npu BEPOSATHOCTHOM
noaxoAe BbIbMpalTCs B COOTBETCTBMM C Tabnnuen 4.

Tabnnua 4 - HopMaTyBHbIE KO3 MLMEHTHI 3aMaca yCTONYMBOCTI NPy BEPOSATHOCTHOM NMOAX0Le
MacwTabObnacTb NpuMeHeHNsIKoshdULmMeHT 3anaca ycTonYnsocTuonycTnMas BepPOATHOCTb 06pyLLEHNS,
[K3Y=1],%

Yctynol

Pabounin oo 1 ropa.

JopaboTka Kapbepa ¢ NpoBefeHMeM 0693aTeNbHOr0 MHCTPYMEHTAJIbHOr0 MOHUTOPUHTa (B pexxume
peanbHOro BPEMEHU C MOKPbLITMEM pPaboyelt 30Hbl).

BesnoaHaa TexHonorus.

He y4nTbiBaeTca40%

JKCnyaTauns N TEXHNYECKOE NePEBOOPYXKEHME.
MpoekTnpoBaHMe 40 Havasla IKCMyaTalum Npu yCI0BMW LOCTAaTOYHON reoMeXaHNYeCKon N3y4eHHOCTM
MeCTOPOXEHMNSA N0 AaHHbIM BypeHnst ckBaxnmH30%

MpoekTnpoBaHMe 0 Havyana 3KcnayaTaumm.
Hanun4yne 0TBETCTBEHHbLIX COOPYXKeHU.20%
Ipynna ycTynos Mexay TPaHCNOPTHbLIMU Cbe3famu
HopaboTka Kapbepa.

be3ntogHas TexHonorna.1,2020%

JKCnayaTaumsa N TEXHNYECKOE NepeBoopyXeHme
MpoekTnpoBaHMe A0 Havasa IKCMyaTalum Npu yCI0BMW LOCTAaTOYHON reoMeXaHNYeCKon N3y4eHHOCTM
MeCTOPOXEHMNSA N0 AaHHbIM BypeHnst ckBaxmnH1,2515%
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MpoekTnpoBaHMe A0 Havyana aKcnayaTaumm.
Hann4yme oTBeTCTBEHHbLIX CoOpyXeHnin.1,3010%
bBopT Kapbepa B LiesIoM

NopaboTka Kapbepa.

besnogHaa TexHonorma.1,2015%

JKCnayaTauma n TEXHUYECKOoe NepeBoopyXeHne
MpoekTnpoBaHMe A0 HaYana sKCnayaTauum Npu yCcioBUN [OCTAaTOYHON reOMexaHN4YeCcKom N3y4eHHOCTK
MeCTOPOXAEHMA N0 faHHbIM BypeHns ckBaxmnH1,3010%

MpoeKkTUpoBaHMe A0 Havana sKCnayaTauum.
Hann4ymne oTBETCTBEHHbIX COOpYXeHnin.1,505%

5. HopMaTuBHble KO3h(PULMEHTHI 3aMaca YCTONYMBOCTM U BEPOSTHOCTU 0OpyLUEHNS, NpUBEAEHHbIE B
Tabnmuax 1 - 4, MoryT 6bITb CKOPPEKTUPOBAHLI A1 KOHKPETHBLIX YCNOBUA Ha OCHOBAHUN 3aK/I04EHMNS
cnewunann3mpoBaHHON opraHm3auum.

6. HopMaTuBHbIN KO3MOULMEHT 3anaca YCTONYMBOCTY OJ18 OTKOCOB OTBasI0B, POPMUPYEMBIX B PEXUME
ynpaBnseMbix geopMaLnii, He perfnamMeHTMpyeTCs. BbinoNHeHNe 0TBabHbIX PaboT OCyLLEeCTBASETCA Ha
OCHOBaHWW 3aKJIl04EeHUS cneLnann3mpoBaHHON opraHm3auum, npyu obecneyeHnn MOHUTOPUHIA COCTOAHUS
NaoWanoK pasrpysKu:

o0bpa3oBaHMA U PaCKPbITUS TPELLUH;

MOBbILLIEHNA CKOPOCTW 0CeAaHUS;

N3MEeHeHUs HaKJIoHa.

Pa3meLleHne ropHoro obopyaoBaHns 40MKHO NPOM3BOAMTLCA 3@ NPeAesiaMn 30Hbl aKTUBHOWN AedopMaLunn.
Mepexony Ha hopMMpOBaHME OTKOCa OTBaNa B peXXnMe yrnpasiseMbix gehopMauunin 4OKHO
npeaLecTBoBaTh NPOBEAEHNE OMbITHO-MPOMbILLIEHHbLIX UCALITAHWIA C ONPeLeeHneM KpuTeprnes
6e30MacHOro COCTOAHNA Pa3rpy304HbIX MIOWAA0K 1 NopsaKa AENCTBUIA, B CJTyYae NX NPEBbLILIEHNS.

MpunoxeHune Ne 5

K ®efepasibHbIM HOpMaM K Npasunam B 06nacTu npoMbilieHHon 6e3onacHocTu "lMpasuna obecnevyeHus
yCTON4Y1BOCTN BOPTOB 1 YCTYMOB KapbepoB, Pa3pe3oB U OTKOCOB 0TBAJIOB", yTBEPXKAEHHbIM MPUKa30M
®epepanbHOM CNY>X6bl N0 3KOAOrMYECKOMY, TEXHONOr M4ECKOMY 1 aTOMHOMY HaZ30py

or" " 2020 r. Ne

WHXXEHEPHO-IEOQJIOI MYECKOE U3YYEHWE
YCJIOBUIA ®OPMUPOBAHISA U OLIEEHKA YCTOMYMBOCTM OTKOCOB OTBAJIOB

1. YCTONYMBOCTL OTKOCOB OTBAJIOB OMPEAeNseTCs UHXEHEPHO-Te0I0rMYECKUMMN 1 FTUAPOT €010 UYECKMY
0C0H6eHHOCTAMM OCHOBaHWS NMPEeAnoiaraeMoro y4yacTka CKlaMpoBaHus Nopoa, TUMOM CKIaanpyeMbix
nopof 1 TexHonormen oTeanoobpasoBaHns. PacyeTbl YCTONYMBOCTU OTKOCOB OTBAJIOB BbIMOHATCS TEMU
Ke METOLaMU, 4TO 1 PacyeThbl YCTOWYMBOCTM YCTYMNOB 11 BOPTOB KapbepoB, pa3pe3os.

2. Mpu 0TCbINKe 0TBaJI0OB BO3MOXHbI TPU CXEMbI HAPYLLEHUS NX yCTon4mBoCcTH (Tabnmua 1).

Tabnmua 1 - Cxembl 4ehopMmMpoBaHns 0TKOCOB OTBAJIOB

NePacyeTHaa cxeMaKpaTkoe onucaHneYcnoBusa npumMmeHeHns

1

HapgnoaowBeHHbIN OMN0JI3€Hb, XapaKTEPU3YIOLLNNCS NAaBHON KPUBOJNHENHON MOBEPXHOCTbLIO CKObXXEHUS,
peann3yloLLencs B Tesie 0TBasa 1 BbIXOASLLEN B €r0 HUXHIOW 6POBKY

Ko/1M4eCcTBO MPOYHbIX CKaJibHbIX MOPOA B 0TBasbHOM cMecn He MeHee 80%.

2

KOHTaKTHbIN (NOAOLIBEHHbIN) OMOA3EHb, XapaKTePMU3YIOLLMACA NOBEPXHOCTLIO CKOJIbXXEHUS, KOTOpas
4YaCTWYHO peasin3yeTcs B Tesie 0TBasa U MO KOHTAKTY OTBaslbHbIX MOPOA, U NOPOL OCHOBAHWUS
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Mpn HaNM4YMM Ha NOBEPXHOCTUN OCHOBAHMSA NPOCIOA TaJibiX NeCYaHO-TINHUCTbIX OTJIOXKEHWI MOLWHOCThIO He
MeHee 0,1 M, a Takxe npu "pasfgasnmeaHmm" BeCOM OoTBana cnabbix CKJlagonpyembix nopon

3

MoAnoAoLWBEHHbIN OMO3€Hb, COMPOBOXAAOLWMNACS BblIaBANBaHMEM CNabblx NOPOA OCHOBAHWS.
Peanusyetcq B ABYX popmax:

B cnabbix nopofax OCHOBaHWUS, NPW HaJIM4MM HAMOPOB BOALI B MOPOAAX OCHOBaHMUS, NpY pa3faBfiMBaHUN
BECOM OTBana Cnabbix CKNagnpyemMbix MOPOL, a TakXe pa3BMBaTHCS NMPU OTChbINKEe APYCOB OTBasa Ha
cnabble NOPoabl HUXHEro Apyca

a) Hanbosiee HanpsHXKeHHas NOBEPXHOCTb MPOXOAUT MO TeNly 0TBasa M cabbiM MOPOAAM OCHOBAHNS;

6) Hanbonee Hanps>KeHHas MOBEPXHOCTb MPOXOANT Yepes Teno 0TBaa, Cabble NOPoAbl OCHOBaHMS 1 MO
KOHTaKTYy C NOACTWIAIOLLMMMN MPOYHBLIMK NOpoAaMM.

H - BbICOTa 0TBana (Apyca); - reHepasbHbIA Yyroa 0TKoCa 0TBana (yros spyca); - yros HakjloHa OCHOBaHus; h
- MOLWHOCTb cNnaboro cs109 B 0OCHOBaHUN 6opTa nnn BeJN4nHa 3arny6neH|/|ﬂ MOBEPXHOCTW CKOJIbXXKEHNA B
NopoAbl OCHOBAHWNS.

3. B pe3ynbTaTe MHXEHEPHO-re0N0rMYeCcKrX U rMAPOreosiorMyecknux NCCnefoBaHuii LOMKHbI BbiTb
N3y4eHbl: hM3nYeckne CBONCTBA CKAAAMPYEMbIX MOPOS, MPOYHOCTbL UX B KYCKe, CABUIOBbIE
XapaKTepUCTUKMN 0TBaJIbHOW MacChl, CTPOEHNE OCHOBaHWA (HakJIOH OCHOBaHWA, HalM4me nNpocsioes cnabbix
MOPOA M UX MOLLHOCTb, Hasn4ne BOJOHOCHBLIX FOPU30HTOB, BO3MOXXHOCTb 06Pa30BaHNS TEXHOrEHHbIX
BOLOHOCHbIX FOPU30HTOB B HVXXHEN 4acTy 0TBasa U B NOPOLax OCHOBaHUS).

4. N3y4yeHne NHXXEeHEepHO-reoIornyecKux yCaoBuii BbIMOJHAETCS Ha CTaumn COCTaB/IEHUS NPOeKTa oTBana U
YTOYHAETCS B NPOLLECCe ero aKCnayaTaunm Npyu N3MeHeHnu:

nmapamMeTpoB 0TBaJla: BbICOThI 1 (HOPMbl KOHTYpA;

TexHONornyn 0TBan00bpasoBaHMs - CxeMbl (POPMUPOBAHUSA, MPUMEHAEMOro 060pya0BaHNS, MHTEHCUBHOCTY
CKJTAaQNpPOBaHNS;

COCTaBa W COCTOAHMSA CKNaAMPYEMbIX MOPOA.

5. paHuLa y4acTKa NHXEHEPHO-reoIornyecknx NCCnesoBaHNn 0CHOBaHMSA Mo 0TBaN yCTaHaBIMBaETCS
NCXOAA U3 JIMHENHbIX pa3MepoB 0TBaJsla Mo HUXHEN BPoBKe, YBENNYEHHbIX Ha BbICOTbI MPOEKTUPYEMOTrO
0TBafla B KaXXAyl CTOPOHY.

6. CocTaB, 06bEM U METOAMKA NHXEHEPHO-TE010MMYECKUX NCCNEL0BAHMNIA 3aBUCAT OT CTENEHMN CJIOXKHOCTH
y4YaCTKa 0TBanoobpa3oBaHus. CTeneHb C0XKHOCTY ONpeaensioT No Hambonee HebnaronpuATHOMY hakTopy
(Tabnuua 2).

Tabnuua 2 - Kateropuu cnoXHOCTW YCI0BUIA 0TBasIoobpa3oBaHus

dakTop
KaTeropusa cnoxHocTu

1 - npocTble

2 - C/IOXKHbIE

3 - 0cob0 CNoXKHbIe

OcHoBaHwuellpoyHoe (CKanbHOE) NN MHOMOJIETHEMEP3J10€ (MPY COXPaHEHUN TEMIOBOro
pexxnma)duncnepcHble HECBA3HbIE MOPOAbI[MCNEPCHbIE CBA3HbIE MOPOabI

Yron HakJIoHa OCHOBaHWA, rpag.

MeHee 5

5-10

6onee 10

Fmaporeonornyeckme ycnosmaOTCYyTCTBUE MOA3EMHbIX BOL WAV Haln4Me OOHOr0 BblAEP)KaHHOM0 B MJlaHe
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6e3HanopHOro BOAOHOCHOIO rOPM30HTa B OCHOBaHMM O0TBaslaHann4ne HanopHOro BOAOHOCHOIO rOPM30HTa
B OTBaJie UM B €ro 0OCHOBaHWMHann4me B 0TBanNe WU B €ro 0CHOBAHUN HECKOJIbKMX HAaMOPHbLIX BOAOHOCHbLIX
rOPM30HTOB

CocTaB 0TBaJIbHbIX I'IOpO,EI,l. O610MKN CKaNbHbIX U NoJlyCKaJibHbIX MOpoAa C NPUMeCbio CYrJIMHUCTbIX NN
MOpPeHHbIX Nopog He 6onee 20%

2. BeyHoMep3nble gnucnepcHble Noposbl

3. OpecBsHO-ebeHNCTbIe, MOPOAbLI BHE 3aBUCMMOCTY OT COOTHOLLEHUS pakLminllecH4aHo-rAMHUCTbIE,
necyaHo-cynecyaHole U/uam MopeHHble 0TN0XKeHNACY T ANHNCTbIE

CTpoeHue ocHoBaHNsOgHopogHOoeHeogHOpoAHOeHeo4HOPOAHOE

Oﬂ,HOpOﬂ,HOE OCHOBaHWe npeacTtaB/eHO OOAHUM NHXXEHEPHO-Feo1I0r N4eCKNM 3JIEMEHTOM

7. NHXXeHepHO-reonornyeckme NCccnenoBaHns NPoBoAATCS NOCTaaANNHO.

Ha nepBon cTafum nccnenoBaHnsa BeayTCs Mo ABYM NPOMUIbHBIM JIMHUSM C PacCTOAHUAMU MEXAY
CKBaXKMHaMm He 6onee 200 M, HO He MeHee 3 CKBaXKUH Ha npodue. CKBaXKMHbl NPOEKTUPYOTCS raybuHom
He MeHee 25% OT npeanoJsiaraemMon BbICOThlI 0TBasla. bypeHune ckBaXKMHbI NPeKpaLlaeTcs nocie
3arnybneHuns B ckanbHble MOPOAbI HE MEHeE, YeM Ha 2 MeTpa.

Mono)xeHne NPoUIbHLIX NMHWUIA ONPeneNseTCa opraHn3aumnen, BeayLlen nccaenoBaHns, Ha 0OCHoBe
aHanm3a penbeda MECTHOCTM U NPeAnosiaraeMoro HanpasseHns 0TBaN006pa3oBaHms.

Mo pe3ynbTaTam UCCNeOBaHUA NepBON CTafAuN OLLEHNBAETCSA KaTeropus CNoXXHOCTU 0TBanoobpa3oBaHus
1 NPOBOASATCA NCCNEAOBAHUS BTOPON CTaaum no Hanbosee onacHbIM HanpaBaeHUAM (MPOgUAbHbIM
NnHMAM). Ecnn no pesynbTaTaM NepBon CTafun UCCNEeA0BaHNN YCTAaHOBMEHbI YCI0BUS, CXOXKME C 0TBAJIOM-
aHasoroM, To AasibHenWwne NccaenoBaHna BTOPON CTaaum He TpebytoTtcsa.

KonnyecTBo NpoubHbIX IMHWUIA Ha BTOPOW CTagun ONpeaenseTcs opraHmu3aumnen, seayLlen
nccnepoBaHMs MMM pacHeThl yCTOMYMBOCTY OTKOCOB OTBasoB. [N1a 1-i1 KaTeropuu CI0XKHOCTMW YCNOBUIA
0TBanoobpa3oBaHMsA BTOpas CTaAna UCCIE[0BAHNI He NPOBOAMTCA. PacCTOSHMSA MeXAy CKBaXKMHaMW Ha
NPOUIIbHBIX IMHUAX LOKHbI COCTaBAATh 4NN 2- U 3-11 KaTeropuin CI0XXHOCTK ycnosuii He 6onee 100 1
50 M, COOTBETCTBEHHO.

8. BTopas cTaguns UHXXEHepPHO-reo10rn4eCKux MCCNefoBaHnin 3-in KaTeropum COXHOCTY YCI0BUNIA
0TBaNI00b6pa30BaHNsA LOMKHa cofepXaTb PaboTbl C MPUMEHEHNEM METOAOB CTATUYECKOr0 30HANPOBaHMS.
[JaHHble BUAbI NCCNENOBAHUA MPON3BOAATCS MO CETKE C PacCTOSAHNEM MexXAy To4Kamu onpoboBaHns He
6onee 100 M. 3amep NOPOBOro AaBseHUs Mo raybuHe BbINOJHAETCSA ANS KaXKA0ro BblAe€HHOro npu
CTaTUYECKOM 30HANPOBAHMMN OJHOPOLHOMO C/10 MK Yepe3 5 M (Npu OTCYTCTBUMN SSPKO BbiPaXkEHHOM
C0MCTOCTN).

9. YacTtoTa oTbopa npob 13 ckBaknH 4711 1abopaTOPHbIX NCC/IEA0BaHNIA onNpefenseTcs HeobXoANMOCTbIO
noay4yeHUs nokasaTenen husnko-MexaHn4ecknx ceoncTs. Obpasubl 0TOUPAOTCSA U3 KaXKA0ro BU3yanbHO
BblE€/IEHHOr0 0AHOPOAHOr0 CJ10S1, NPV MOLWHOCTK ero 6osnee 2 M U3 Ka)KA0ro AByXMeTPOBOro MHTepBana. B
30H€e TOHKOM CoMCTOCTN (MeHee 1 M) YacToTa oTbopa A0KHA COCTaBnATb 20 - 25 ¢M Ha 1 NOroHHbLIN MeTp
CKBa>XUHbI.

10. Mpw BLINOJHEHUN MHXEHEPHO-TE0N0rMYECKNX NCCNe0BaHNA LOMNYCKAeTCs UCMOIb30BaThb
reom3nyeckmne MeTobl, NPU 3TOM PaCCTOSHNE MEXAY CKBAaXKMHAMU Ha MPOQUILHBIX IUHUAX MOXXET ObITh
yBennyeHo He bonee, 4em B 2 pasa.

11. Mpwn U3y4eHnn rmaporeosornyeckux yCaoBuin 0CHOBaHUS 0TBasla yCTaHaBIMBAOTCS:

Hanu4yme n xapaktep BOAOHOCHbLIX FOPU3OHTOB;

DUNbTPALMOHHBIE N KOMMPECCMOHHbIE CBOWCTBA BOLOHOCHbBIX M BOAOYMOPHbLIX MOPOA;

FPaHWYHbIE YC/I0BUSA BOLOHOCHbLIX NNACTOB;

YCJIOBUS UX MUTAHNA N pa3rpysku;

rnApaBAnYecKasn CBA3b MeXAy ninactamu;

B/NSIHNE TEXHOM€HHbIX (DAaKTOPOB Ha M3MEHEHME PeXUMa BOAOHOCHLIX M1acTOB.

Cka4aHo Ha canTe «3aKoHbl PO» — https://actrf.ru Ctp. 30343



CocTaB 1 06beM rMaporeosiorM4eCcKnX N3bICKaHUM 3aBUCAT OT KaTeropun CJ0XHOCTU YCJIOBUN
0TBan00bpa3oBaHUA N ONpefensTCa opraHn3aumnen, BeayLlen ncciefoBaHums.

12. OnpepeneHne Gn3NKo-MexaHN4eCKMxX CBOMCTB 0TBaJIbHOMN MaCChl BbIMOHAETCS NO pe3ysibTaTaM
na6opaToprlx N nonesBbixX I/ICI'IbITaHI/II7I, nmbo ¢ ncnosib30BaHneEM CNMpaBO4YHOro MmaTepunania C y4eTomM
rpaHyJIoMeTpPUYeCcKoro 1 neTporpapuyeckoro coctasa CKiaanpyeMbix NOPoL

13. Mpw 3aneraHny B 0CHOBaHUM 0TBAJIOB MNECYaHO-TIMHUCTBIX NMOPOL B XOLE UHXXEHEPHO-re010r M4ecKnx
nccnenoBaHWn [ONONHUTENBHO U3YYAOTCA U3MEHEHNS (DM3UKO-MEeXaHNYeCKMX CBOMCTB NOPOA BO BPEMEHMU,
06ycnoBieHHble BO3pacTaHNEM BHELLHEN Harpy3ku 1 pa3suTMeM NOPOBOro AaB/eHNs.

14, ﬂ,ﬂﬂ 0TBaJ10B MPOYHbIX CKaJIbHbIX NMNOPOA Ha MPO4YHOM OCHOBaHUKN pPa3Mep OMaCHOM 30HbI NMPUHNMaETCA B
COOTBETCTBUYM € Tabnuuen 3. B 3TUX yCnoBusx LONyCcKaeTCs pasrpy3kKa aBToCaMOCBa0B HEMOCPEeACTBEHHO
NoA OTKOC MPU HaJn4yMn NpefoXpaHNTeNbHOro Basa, BbICOTON He MeHee 0,5 gnameTpa Koseca aBToMobuns
MaKC/MMafnbHOM rPy30N0AbEMHOCTY, MPUMEHSAEMOrO B JaHHbIX YCJIOBUSX.

Tabnnua 3 - Pa3amep onacHoOW 30Hbl Ha OTKOCax OTBAJ/I0B M3 MPOYHbIX CKabHbIX MOPOA;:

CKopoCTb NoABMraHns poHTa oTBana, M/ CyTKMPa3mMep onacHOM 30HbI OT BEPXHel 6POBKYK 0TBasa, M
0,51,4

1,02,0

1,52,5

2,03,0

K nNpoYHbIM NopoaM OTHOCSATCS TakXXe MHOroJIieTHEMepP3/ible NOPOAbl MPK YC0BUM COXPAHEHNSA UX
TENJI0BOr0 peXxrMa 3a CHET CKOPOCTU OTChIMKM UAN peanin3aLinm cnelmanbHbIX MeponpUsTUn.

15. MpenenbHO AOMYyCTMMas BbiCOTa SpyCa OTBaJla onpeaenseTcs pacyeTom. s ycnosumn
0TBan00bpa3oBaHuUs | KaTeropmm C0XHOCTY U OTCYTCTBUM Ha OTBase WU B HENOCPEACTBEHHON 6M30CTH
OT HEro OTBETCTBEHHOIr0 CoopyxeHuns (0bbekTa), BbiCOTa fpyca He orpaHuyeHa.

16. Pacver yCTOVI‘-IVIBOCTI/I OTKOCOB O0TBaJI0OB, CJIOXKEHHbIX CBA3HbIMWN AUNCNEPCHLIMKX NOopoaaMn Nan
CKa/lbHbIMY MOPOAaMU C COAepXaHUeM FANHUCTOro 3anonHntens 30% u 6onee, Npon3BOAAT C y4E€TOM
NMOpPOBOro AaBfieHNs BOS.

17. Mpw oTCbINKe 0TBaNa Ha cnaboe ocHoBaHMe Ans obecnevyeHns HOPMaTUBHOIO KO3(h(hMLMeHTa 3anaca
JI0JKEH OTCbINaThCA OMnepeawLwmin 0TBan (MpenoTsas). B 3ToM ciyyae yCTOMYMBOCTbL OTKOCaA OTBasia
pacCHnTbiBaeTCA HE TOJIbKO C Y4€TOM BeCa N COMPOTUBNEHNA COBUTY BbI,EI,aBﬂI/IBaeMOVI nopoabl OCHOBaHWA,
HO 1 C y4eTOM Npurpy3sku. YCTONYMBOCTb NpefoTBassa onpeaenseTcs OTAe/IbHbIM pacyeToM.

B cnyyae OTCbINKKW OTBaSIOB Ha MHOrONEeTHEMEP3/10€ OCHOBaHME C COXPaHEHUEM ero TeMnepaTypHoOro
peXuma, MOLLHOCTb NpeaoTBasia, OTChINAeMoro B IeTHee BPeEMS, He A0JKHA NPeBbIATh TOLWMHY Cos
CE30HHOro OTTamBaHus.

18. VIH)XeHepHO-reonornyeckne NccnefoBaHns ANna 0TBan0B, PACMON0XKEHHbLIX Ha NoApPaboTaHHbIX
TEeppPUTOPUSAX, AOJKHbI BKOYaTh A4ONOAHUTESbHLIN KOMMIeKC paboT: oueHKa AetopMaLnii 0CHOBaHMS,
n3yvyeHne rngporeosiorn4yecknx n reomexaHn4eCKmnx npoLeccos, pa3smBatolinXxca B NOPOAHbIX MaCCUBaXx
npw BeAeHUM NoA3EMHbIX FOpHbIX paborT.

MpunoxxeHne Ne 6

K ®epepasibHbIM HOpMaM 1 NpaBuaam B 061acTu npombiwneHHon 6e3onacHocTy "MpaBuna obecnevyeHuns
YyCTON4MBOCTY BOPTOB 1 YCTYMNOB KapbepoB, pa3pe30B M 0TKOCOB OTBAJIOB", YTBEPXKAEHHLIM MPUKA30M
depepanbHOM CNy>KObl MO 3KOAOrMYECKOMY, TEXHONOr MYECKOMY 1 @aTOMHOMY Haf30py

or" " 2020r. Ne

OLEHKA
YCTOMYNBOCTW EOPTOB N YCTYNOB KAPLEPOB 1 PA3PE30B MNPV KOMBUHWPOBAHHOW PA3PABOTKE
MECTOPOXXEHWIA

1. NMpun KoMBNHNPOBAHHOW Pa3paboTke MECTOPOXAEHWIA BIVSHUE NOA3EMHbIX FOPHbLIX paboT Ha
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YyCTONYMBOCTbL BOPTOB KapbepoB, pa3pe3oB onpeaenseTcs cnocobomM ynpaBsieHUs rOpPHbIM AaBAEHNEM
(Tabnuua 1).

Tabnnua 1 - PakTopbl, y4UTbIBAEMbIE B pacyeTe yCToNYnBOCTM BOpTOB Npu KOMOUHNPOBaHHOWN pa3paboTke
MEeCTOPOXAEHNNA

Cnocob ynpaBfeHns ropHbIM AaB/EHNEM
ConyTcTBYIOLWME reoMexaHnyeckmne npoLeccsl B Maccmnee
daKkTopsl

Monpep>xaHne BbipaboTaHHOro NPoCTPaHCTBa LeankamMnlipouecc CABMXEHNS B Mpeaenax ynpyrux
aecdopmaumin,
MPOYHOCTHbIE CBOMCTBA MacCrBa He CHuXatTcAllapaMeTpbl pa3gennTeslbHOro ueamka

CocTosiHME LLeNINKOoB C Y4E€TOM BJINAHNA KapbepPa

3aknagka BbipaboTaHHOro npocTpaHcTBallpouecc CABMXEHUS C POPMUPOBAHNEM 30H TPELLMH W NAABHbIX
CMeLleHNN.

[MPOYHOCTHbIE CBOWCTBa MaCCMBa CHMXXAOTCS B 30HaX CABMXeHNACBONCTBA 3aK/1a404HOro MaccuBaa.
Bo3MOXXHOe Hasim4me Hefo3aknagku BblpaﬁoTaHHOFO NPOCTPaHCTBa

ObpyLleHve pyabl ¥ BMeLLaloLWwmx nopoalpouecc CABMXEHUS C HOPMUPOBAHMEM 30H 0BpYLLEHNS, TPELLMH
1 NAaBHbIX cMeLleHniA.CBONCTBa HapyLLUEHHOro MacCMBa rOPHbLIX MOPOJ B COOTBETCTBUM C PA3SIMYHbIMU
30HaMW CLBVXEHNS

MPOYHOCTHbIE CBOWCTBA MACCKBA CHVXXAIOTCS B 30HaX CABVXEHUATPU NapannienbHOn 0TKPbITO-NOA3EMHOIA
pa3paboTke - NapaMeTpbl pa3AennTeNbHOro Leavka

2. Mpwn pacyeTax ycToNn4MBOCTM HOPTOB KapbepOoB, Pa3pe30B B 30HaX CABVXXEHWUM OT MOA3EMHOM
pa3paboTku, CBONCTBa NoApaboTaHHOrO MacCuBa ONPeAEeNsatoTCS B COOTBETCTBUM C Tabnnuen 2. IMpaHnubl
30H CABVXEHU ONPefensoTCa BEANYNUHON AedhopMaLni pacT sXKeHNs.

Tabnuua 2 - U3meHeHne cuenneHns B nogpaboTaHHOM Maccuse
30Hbl caBmxeHusCuennexme B nogpabotaHHom maccmee C n.m, MMMa
HanmeHoBaHvelehopMaLm pacTaxXeHUs,

O6pyuweHunabonee 30,0-10 -3 0,02

COBVXEHMA ¢ pa3pbliBOM CnoWHOCTY (TpewmH)(6,0 - 30,0)-10 -3 0,30C M
MnaBHbIX caBuxXeHun 6e3 paspbiBa crnsowHocTn(0,5 - 6,0):10 -3 0,7C ™

C M - cuennieHne B HeroApaboTaHHOM MaccmBe

MNOTHOCTb 1 Yroa BHYTPEHHEro TPeHus nNoapaboTaHHOr0 MaccKBa NPUHUMAKOTCSA PAaBHLIMU MIOTHOCTY 1
yrny BHYTPEHHEro TPeHUs HenoapaboTaHHOro MacCMBa COOTBETCTBEHHO.

3. paHuLLbl 30H CABUXEHUS ONpeaensoTcs No pesybTaTaM HaboaeHnn 3a caBuXeHneM. Mpu
onpefeneHnn rpaHunL, AonyckaeTcs NCNO/b30BaTh Ykl 30H CABVXEHWUI UM Pe3yNbTaThl YACIEHHOT O,
hV3MYECKOro MOAEIMPOBAHUS.

4. YTOYHEHVe NPOYHOCTHbIX CBOMCTB HAapYLUEHHOr0 MacCcKBa B 30He NoApaboTKy, NpUBEeAEHHbIX B Tabiuue
2, OCYLLECTBNIAETCS CNeLnaan3npoBaHHON opraHn3aLnen.

MpunoxeHune Ne 7

K ®enepasibHbIM HOpMaM 1 NpaBuaam B 061acTu npombiwneHHon 6e3onacHocTy "MpaBuna obecneyeHuns
yCTONYMBOCTM BOPTOB 1 YCTYNOB KapbepoB, Pa3pe30B U OTKOCOB 0TBAJIOB", yTBEP)KAEHHbLIM MPMUKa30M
®epnepancHON cyX6bl MO 3KONOrMYECKOMY, TEXHOOr MYECKOMY 1 aTOMHOMY HaA30py
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oT" " 2020 Ne
OLIEHKA ®U3UKO-MEXAHUYECKIX CBOVWICTB MACCWBA FOPHbIX MOPOS,

1. OnpefeneHne CBONCTB MacCKBa rOPHbLIX NOPOA 1 MOBEPXHOCTEN 0cnabneHns BbinoaHAETCS
nabopaTopHbIMK UM HAaTYPHBIMU UCAbITAHUAMU, 0BpPaTHBLIMK pacHeTaMu MO aHanornm U/Mamn ¢
MCMNO/b30BaHNEM CMPABOYHbIX AaHHbLIX. 15 pacyeToB yCTONYMBOCTU BOPTOB M YCTYMOB B Ka4eCTBe
NCXOAHBIX AAaHHbIX MPUHUMAIOTCS CPefHeCTaTUCTUYECKNE 3HAYEHUS.

2. MepeyeHb UCXOAHBLIX AaHHbIX, UCMOJb3YEMbIX B pacyeTax yCTONYMBOCTH, ONPeaensaeTcs BbibpaHHbIMK
MOZE/bio MOBeAEeHNS MacCKBa, KpUTEPMEM €ro pa3pyLLUeHNs 1 METOAOM pacyeTa.

B 3aBMCUMOCTU OT TUMNOB NOPOA, XapakTepa Ux AeopMMpoBaHNA NPUMEHSAIOT XXeCTKonaacTu4yeckue,
ynpyrue, ynpyronnactmyeckume, nnacTnyeckne, peonornyeckne MoLenu nosefeHuns Maccmea.

OCHOBHbIM KpUTEPMEM Pa3pyLUEHNS ABNSETCA MMHENHbIN KpuTepuii KynoHa-Mopa. HennHenHble Kputepun
MPOYHOCTWN MacCMBa NPUMEHSIOTCS MO PELLUEHUIO MPOEKTHON MW CMELNaNN3NPOBaHHON OpraHn3aLmuu.

Mpwn oLleHKe YCTONYMBOCTU YCTYNOB U BOPTOB KapbepoB, pa3pe3oB MeTOAaMU NPeLesbHOro paBHOBECMUS C
NCMNOJIb30BaHNEM KpUTEPUS paspyLLeHuns KynoHa-Mopa npuMeHsATCs CBONCTBA: MAOTHOCTL , cuenneHune C
M 1 Yrofl BHyTPEHHEro TPeHUs MacCuBa, @ TakXXe CLEeneHne 1 yroa TPeHUs no NoBepxXHOCTAM ocnabneHns
C', . NapaMeTpbl HENMHENHbIX KPUTEPMEB Pa3pyLLUEHNS ONPeaeNnsaoTCsA NacnopToOM MPOYHOCTH,
NpeacTaBAeHHbIM rPadkoOM 3aBUCMMOCTY HOPMaJbHbLIX U KacaTeslbHbIX HAaMPSXKeHU B MIOCKOM WK
06BEMHOM HanpsXKeHHO-AedOopPMUPOBAHHOM COCTOSHUN. [pU YUCTIEHHOM MOLENNPOBAHUN AONOAHUTENBHO
NCNONIb3YI0TCA Ae(hOPMaLMOHHbIE XapaKTEPUCTUKN.

paHWLbl 30H CABMXEHUS ONPEAEeNaoTCa No pesyibTaTaM HabnaeHnn 3a CABVXEHUEM AN PaCHETHbLIMU
MeTohamu.

3. MepeyeHb HrN3MKO-MeEXaHNYECKMX CBONCTB FOPHbIX MOPOA, HEOBX0AMMbIX AN1S OLEHKU YCTONYNBOCTH
60pTOB KapbepoB M YCTYMOB Ha pa3IMYHbIX 3Tanax NPOEKTUPOBaHMA 1 0TpaboTKM Kapbepa, pa3pesa,
npveeaeH B Tabnuue 1.

4. Ha aTane npeanpoekTHbIX paboT r3nKo-MexaHnyeckne CBOMCTBA FOpPHbIX NOPOA A0MYyCTUMO
NPUHMMATb MO METOAY aHaA0rMin U/MAN NCNOJSIb30BaTb CNPAaBOYHbIE AAHHbIE.

5. [1na pa3Maryaembix Nopos Ha 3Tanax NPOEKTUPOBAHMSA, IKCMyaTaLUmM N TEXHNYECKOr 0
nepeBoopYyXeHNs Heobxo4MMOo AOMNOHUTESIbHO OnpeaendTb MPOYHOCTHbIE CBOWNCTBA FOPHLIX MOPOS B
BOAOHACHILLEHHOM COCTOSHUMN.

6. 1na MecTopoXAeHW, PacnosIoXKEHHbIX B KPUOANTO30HE, NepeyeHb AONOSHUTEbHbLIX (PU3NKO-
MexaHW4YeCKNX CBOMCTB FOPHbIX NOPOL, onpenenseTcs cneumann3vpoBaHHO opraHm3aumnen.

7. OnpepeneHne NPOYHOCTHBIX U AedOopMaLMOHHbLIX CBONCTB MacCMBa FOPHbIX MOPOL MPOM3BOAMTCA MO
pe3ynbTaTaM JJabopaTOPHbIX WM HAaTYPHbIX UCMbITAHUA C NCNOJIb30BAHNEM MOHMXKXAOLLMX KOI(PHULINEHTOB
NN IMANPUYECKNX POopMY .

BennyunHa cuenseHns B MacCrMBe TPELLMHOBATLIX FOPHBLIX MOPOL onpeaenseTcs no dopmyne:

, (1)

roe: C 0 - cuenneHune B obpasue, MMa; C' - cuenneHne no KOHTaKTaM, onpeaesseMoe pesysibTataM
nabopaTopHbIX U/MAN HaTYPHbIX NCAbITaHWUA, 06paTHbLIX pacyeToB, MlMa; H - BeicoTa NpnbOpPTOBOro MaccuBa,
M; | - cpefHWIn pa3Mep 3N1EeMEHTAPHOr0 CTPYKTYPHOro 6,10ka MacCcmBa, OrpaHUYeHHOro TpeLnHaMu, M; a -
KO3(DOULMEHT, 3aBUCALLNIA OT NPOYHOCTM MOPOALI B MOHOJIMTHOM obpasLie 1 CTENEHN U XapaKTepa
TpewnHoeaTocTu (Tabanua 2).

Tabnnua 1 - NepeyeHb GU3MKO-MeXaHNYECKNX CBOMCTB FOPHbIX NMOPOA A5 OLLEHKUN YCTONYNBOCTMN BOPTOB 1
YCTYMNOB KapbepoB 1 pa3pe30B Ha pa3/INyHbIX 3Tanax NPOEKTUPOBaHUA 1 0TpaboTKM Kapbepa, pa3pesa
CeoricTBaTun nopoalTan NPOeKTUPOBaHMA 1 0TPaboTKK Kapbepa, pa3pesa

TI0MMpoeKTMpOBaHME N TEXHUYECKOE NepeBOOPYKEHMNE

BpeMeHHbIX KOHANUMATTOCTOSHHBIX KOHANLWIA
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EcTecTBeHHada BnaXxHOCTbBCe pa3HoBMAHOCTH

Bna)KHOCTb Ha rpaHuue TekyvyecTulncrnepcHole nopoabl

Yucno naactTuyHoCcTUmncnepcHele Nopoasl

Moka3aTenb TekyvyecTumcnepcHele Nopoabl

MnoTHoCTbBCe pa3HOBUAHOCTY

MnoTHOCTb ckeneTallucnepcHble NOpoabI

MNOTHOCTb YacTuL, rpyHTalucnepcHele Nopoasl

KoaphpumumneHT nopuctocTnncnepcHole nopoabl

KoahpmumneHT BoOOHACkILWEeHUAcnepcHble Nopoabl

MNMonHas BnaroemkocTbAncnepcHsie Nopoabl

OTHOCUTESIbHOE CoflepXXaHne OpraHMyeckoro selecTealucnepcHole nopoabl
paHyIOMeTpUYECKMIn cocTaBmcnepcHble Nopoabl

KoahpumumneHT pasmar4yaeMocTmBce pa3HOBUOHOCTH

OnOHoOCHOEe CxXaTueBce nopoAabl 3a NCKJYEHNEM OUCMEPCHBLIX MOPOA
OOHOOCHOE pacTsXxeHneBce Nnopobl 3a UCKIOYEHMEM OUCNEPCHBIX NOPOS
OLHOMNOCKOCTHOMN cpe3[ucnepcHsle Nopoab

Cpes co cxxaTneMCKanbHble 1 NoaycKasbHble NOPObl

TpexocHble ncnolTaHMaBce pasHOBUAHOCTY

COBMr No ecTecTBeHHON TpelnHeCKabHbIE U MOJYCKabHbIE MOPOAbI

Casur no pacnuayCkanbHble U NosyCcKaabHble Nopoabl

Mopnynb fegopmaummnBce pasHOBMOHOCTH

Mogynb ynpyroctnBce nopofbl 3a MCKNOYEHUEM HECBA3HBLIX OUCMEPCHBLIX MOPOA
KoathdmumeHT nonepeyHon gedopmaunnBce pa3HOBUAHOCTM

KoathgumumeHT lNMyaccoHaBce nopobl 3a UCKJIIOYEHNEM HECBA3HbIX ANCMNEPCHbIX MOPoL

- N5 BCeX 00 bEKTOB BEAEHUS rOpHbIX PaboT; - A1 06 LEKTOB BeAeHUS ropHbIX PaboT Il Knacca onacHOCTY;
- [IOMNO/IHUTENbHbIN (N0 PELLEHW0 CNELIMAIM3NPOBAHHOR OpraH13aLun)

Tabnnua 2 - 3HavyeHus KoahpurumMeHTa a AN pa3INyHbIX MOPOS
MopoAbl N XxapakTep TpelwnHoaTocTUCUENEeHNe B MOHOINTE, KI/cM 2 a

CnaboynnoTHeHHble U cnaboTpeLlnHOBaTbLIE MeCYAHO-MIMHNCTLIE OTN0XKEHNS; CUIbHOBLIBETPESLIE,
MOJIHOCTbLIO KaO/IMHU3NPOBaHHbIE M3BepxeHHble nopodbl4 - 90,5

YNNOTHEHHbIE NECYAHO-TJINHNCTbIE MOPOAbI, B OCHOBHOM HOpMaJslbHOCEKYLLEN TpewmHoBaTocT10 - 202
CnNbHOKa0IMHN3MPOBaHHLIE U3BEPXKeHHbIe nopoabi30 - 802

YNNOTHEHHbIE NeCYaHO-TIMHUCTbIE MOPOAbI C Pa3BMTON KOCOCEKYLLEN TPELLMHOBATOCTbIO,
KaoJINHU3MPOBaHHbIE U3BepKeHHble nopoabli30 - 803
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CpenHen NPOYHOCTM CAIONCTbIE MOPOAbI, MPENMYLLECTBEHHO HOPMaJibHOCEKYLLIEN TpeLwnHoBaTocTn100 -
1503

150 - 1704

170 - 2005

MpoYHbIE MOPOAbI, NPEMMYLLECTBEHHO HOPMabHOCEKYLLEeN TpewHoBaTocT200 - 3006
> 3007

MpoYHbIe N3BEPXKEHHbIE MOPOAbI C Pa3BMTON KOCOCEKYLLEN TpeLllnHoBaToCcTbio> 20010

9. Mpwu pacyeTax ycTon4nBoCTH HOPTOB U YCTYMOB KapbePOB, Pa3pe30B A0NYCKAaeTCA UCMOJIb30BaHMeE
3KBMBaJIEHTHbIX MPOYHOCTHbLIX CBONCTB, YYUTbIBAIOLLMUX NPEPbIBUCTOCTb TPELLWH, U onpefenseMbIxX no
hopmynam:

roe: Cs, Cwm, C'- cuenneHne no NnoBepXHOCTW ocnabneHns, NOpoaHOro MaccuBa U No paspbiBHbIM
HapyLleHUsM B MOPOAHOM MaccuBe (TPEeLuH); , , - yroa BHYTPEHHEro TPeHNa No NoOBEPXHOCTH ocnabneHus,
NMOPOAHOIr0 MacCUBa W MO Pa3pbiBHbLIM HAPYLIEHNAM B MOPOAHOM MacCMBE (TPeLuH);

k - KO3(h(pMLMEHT CNOLWHOCTM BAOJIb MIOCKOCTU paspyLleHuns, onpeaensemslin hopMyson:

, (4)

roel'nln_- NnpoTAXeHHOCTb pa3pblBHbIX HAPYLUEHWA U MOPOLHOr0 MacCuBa.

10. lna y4yeTa NOBPEXAEHNA 3aKOHTYPHOr0 MacC/Ba YCTYMNOB TEXHOIOMMYECKMIY B3PbIBaMU PacyYeTHoe
cuenaeHne no NoBepxHOCTSAM ocnabneHns NoHmKaeTcs Ko3ULNEHTOM , ONpeaensieMbiM B COOTBETCTBUM
c Tabnuuen 3.

Tabavua 3 - 3HaveHns Ko3(hULMEHTA B 3aBUCMMOCTM OT YCIOBUIA B3PbIBaHWS
KonmyecTBo psaoB CKBaXKUH B TEXHONOrMYeCcKoM H10Ke U CXeMa KOMMyTaLun 3apsfoB

npwv B3pbiBaHUN 5 1 6osee psLoB CKBaXKMH 1 NapannenbHON KOMMyTauumn 3apsagoBs ((GPoHT 4EeTOHALNOHHON
BOJIHbI NapasiesieH (hopMmpyemMomMy 0TKOCY yCTyna)

0,4

npwv B3pblBaHUN 3 - 4 pAaoB CKBaXKMH U NapasiesibHON KOMMYTaLUn 3apsnos

0,6

npv 5-psagHom 1 6onee B3pbIBaHUM CKBaXKWH W AMaroHaAbHON KOMMYyTauun 3apsgoB ((PpoHT
AEeTOHALNOHHOW BOHbI OPUEHTMNPOBaH Mo 45° K (hopMUpyeMoMy OTKOCY yCTyna)

npwv B3pblBaHUN 3 - 4 pAA0B CKBaXXUH U AMArOHaIbHOW KOMMYyTau M 3apsaaoB

0,7

npwv B3pbIBaHUN 2 PAAOB CKBaXXKMH W NapasiesibHON KOMMYTaLUn 3apsaoB

0,8

Npw B3pblBaHWM 2 PAAOB CKBaXMH U ANArOHasibHOM KOMMYyTauUun 3apsaaos

0,9

npu B3pbiBaHWUK 1 paga CKBaXkKuH

1,0

CTeneHb NOBPEXOEHMNS 3aKOHTYPHOIr0 MacCMBa B3pPbIBHbIMU paboTaMu 1, COOTBETCTBEHHO, BENYMHA
MOHMXaLLEero KoaguuneHTa MoryT BbiTb YTOYHEHBI B X04€ OMbITHLIX PaborT.

11. NMpu BEPOATHOCTHbLIX pacyeTax yCTONYMBOCTUN YCTYMNOB YYeT AJANTENbHOCTM UX CTOAHUS, CE30HHbIX
NpOoLIeCCOB 3aMep3aHnNiA/oTTanBaHWNA, CENCMUYECKOT0 BO3AENCTBMS B3PbIBHbIX PabOT AONYCTUM NyTEM
CHUMXKEHUS CLIeNIEHNS MO NOBEPXHOCTAM ocnabneHns B MacCcuBax opMUpyeMbIX YCTYNOB 40 HYJIS.
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12. Npwn pacyeTax yCTONYNBOCTM BOPTOB 1 YCTYMOB KapbepoB, pa3pe3oB BENYMHbI CLIEMNIEHNS 1 YTI0B
TPeHWA Mo 30HaM Pa3fIoMOB NPUHMMAKOTCA Ha OCHOBAHMM CMPABOYHbLIX AaHHbLIX, 1M60 MeToha aHanorui
nnn obpaTHbIX pac4eTos.

MpunoxxeHne Ne 8

K ®epepasibHbIM HOpMaM 1 NpaBuaam B 06nacTu npombiwneHHon 6esonacHocTy "MpaBuna obecneyeHuns
yCTON4MBOCTY BOPTOB 1 YCTYMNOB KapbepOoB, pa3pe30B M 0TKOCOB OTBAJIOB", YTBEPXKAEHHBIM MPUKA30M
depnepanscHON cny6bl MO 3KONOrMYECKOMY, TEXHOIOTMYECKOMY 1 @aTOMHOMY HaA30py

or" " 2020r. Ne

MOHWTOPUHI
YCTOMYMBOCTW BOPTOB 1 YCTYNOB KAPLEPOB, PA3PE30B 1 OTKOCOB OTBAJIOB

1. Pazgen no HabawaeHnam 3a gedopmaumamuy 6opToB, yCTyNnoB, OTKOCOB B COCTaBE NPOEKTa
Npon3BOACTBA MapKLUenaepckmx paboT O0JIKEeH BKAOYATh:

obLme NoNoXXeHNs, Lenn 1 3a4avm MapKLIENnaepcKnX, rMaporeosiorn4ecknx reoTeXHNYECKUX N NHbIX
HabnoaeHun;

cBefeHmnsa 06 obbekTax HaboaeHUNR;

0bLy0 reoMexaHn4ecKyo NHGOPMaLIMIO N0 MECTOPOXAEHWIO;

obocHoBaHMe TpebyemMor TOYHOCTY 1 NEPUOANYHOCTN HabtoaeHNN;

npuMeHsiemble BUAbl (MeToabl) HabnogeHnn ¢ 060CHOBaHNAMU TOYHOCTM N3MEPEHUIN, CXEMbI CUCTEMBI
HabnaeHnn, TMNblI CPeACTB N3MEPEHUN,

nepeyvyeHb KOHTPOJIMPYEMbIX MapaMeTpOB;

NpV3HaKyM HapyLweHna YCTONYNBOCTY;

TpeboBaHMA K IOKYMEHTaLUMN No pe3yabTataM HabnoaeHun,

AONYCTUMbIE 3HaYeHMA gedopMauni n Kputepum 6€30NacHOCTN FOPHbIX BbipaboToK.

2. Ins 06bEKTOB BEAEHNS OTKPbIThIX FOPHbIX paboT Il Knacca onacHOCTW 1 NpK KOMBUHNPOBAHHOW CUCTEME
pa3paboTKn MecTopoXxaeHUs pasgen no HabnaoaeHUaM 3a gedopmaunsmm 6opTos, YCTYNOB, OTKOCOB
JOMOJIHATENBHO A0J/KEH BKJIOYATb:

COCTaB CneumnanbHOW rpynmnbl N0 MOHUTOPUHIY W MPOrHO3Y YCTONYMBOCTU, AOJIKHOCTHbIE 00653aHHOCTY B
paMKax MOHWTOPUHra;

nepevyeHb PUCKOB BO3HUKHOBEHUS 1 Pa3BUTMA AedopMaLnii 1 HapyLIeHW YCTOMYMBOCTM BOPTOB 1 YCTYMNOB
KapbepoB, pa3pe30B 1 0TKOCOB OTBAJIOB.

3. B npouecce MoHUTOPKHIra HeobxoauMOo onpenensTh:

Hanndne (OTCyTCTBME) AedhopMaLniA, XapaKTep U CTaaumn UX Pa3BUTHS;

rpaHunLbl PacNPOCTPaHEHUS U BUAblI HAPYLUEHUA YCTONYMBOCTU OTAEMbHbIX YCTYMNOB, FPYNn yCTYMNoB,
6opToB Kapbepa, pa3pesa, OTKOCOB 0TBaNa;

OCHOBHbIe (haKTOopbl, Mpeaonpenensowme pa3BuTne HapyLEHNN YCTONYNBOCTHY;

CMELLEHNS KOHTPOJIMPYEMBIX 3HAKOB (PenepoB, TOYEK), CKOPOCTK AedopMaLnii, HanpaBieHNe N pa3BuTne
NMPOLLEeCCOB CABWXEHUS 1 fedopMaLmm BO BPEMEHMN;

OTHOCUTESIbHbIE AedopMaLn CKATUSA-PACTIXKEHNS, HAKOHBI,

COOTBETCTBUE MPOEKTHBIX N DAKTNYECKUX NapaMeTpoB BOPTOB 1 YCTYMNOB KapbepPOB, pa3pe30B U OTKOCOB
OTBAIOB N X [OMNYCTUMbIX 3HA4YEHUN KpuTepusm besonacHoCTy;

N3MeHeHne reomeTpum bopTa Kapbepa, pa3pe3a OT BO3LENCTBMSA NPOLLECCOB BbIBETPUBAHUS 1
aecdopmaumin;

HafnyMe N COCTOSIHWE NYCTOT W NONOCTEN NP KOMBUHUPOBAHHON 0TPaboTKe MecTopoXaeHns: cBoboaHbIe,
3aTaMMOHMPOBaHHbIE, 3a/10)KEHHbIE 3aKNaA04YHbIM MaTePMaAIOM, 3aM0JIHEHHbIE 0OPYLLIEHHBIMY NOpoAaMu;
MeCTa BblCa4MBaHMUS, ypOBEHb MOA3EMHbIX BOA,.

4. 3HayeHns KpuTepme 6e30NacHOCTK, YCTAHOB/IEHHbIE MPOEKTHOW AOKYMEHTALMEN, yTOYHAIOTCA B
npoLecce MOHUTOPUHIa Mo pe3yjbTaTaM U3y4YeHMsa COCTOSAHNS MacCUBa U ero N3MEeHEHNs B XO4e BedeHns
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ropHbIX paboT.

5. Pe3ynbTaTthl HabnoAEHN [OMKHBI CONOCTaBAATLCSA C NMPUHATBEIMKU KpuTepusmMmmu 6e3onacHocTu. B cnyyasx
MX MpeBbILLeHNa pa3pabaTbiBalOTCA MeEPONPUATUS MO YNPaBAEHNIO YCTONYMBOCTbIO BOPTOB 1 YCTYMNOB
KapbepoB, pPa3pe30B U OTKOCOB OTBAJIOB U BHOCATCSA M3MEHEHUS (LOMOHEHNS) B MPOEKTHYIO
LOKYMEHTaLKIO.

6. Mpy NpMMeHeHN aBTOMaTN3MPOBAHHbIX CPEACTB HABMIOAEHUA CO CNJIOLIHLIM NOKPbLITMEM paboyelt 30HbI
B HEMPEPLIBHOM pEXUME U O0TC/IeXUBaHNEM BbICTPOPa3BUBAOLLNXCS AehOPMALMOHHbLIX MPOLLECCOoB
LOMYCKaeTCA COKPALLEHNE NHCTPYMEHTaJbHbIX MapKLUENAEePCKNX HAbMIOAEHUI MO peLIeHNIo
3KCMAyaTUpyloLWen opraHn3aunn. B npoekTHYO LOKYMEHTALMIO Ha MPOM3BOACTBO MapKLIenaepckux pabor
BHOCAT COOTBETCTBYIOLLME N3MEHEHNA (LONOIHEHNS).

7. Boibop meToA0B HabAAEHUIA, X NEPUOJNYHOCTL U TOYHOCTb ONPeAeNATCs C Y4ETOM NPUPOLHBIX 1
FOPHOTEXHMYECKMX (PaKTOpPOB, TUMOB AedopMaLinii, CKOPOCTEeN pa3BuTus u Macwtabos geopmaLmi B
COOTBETCTBUYU C Tabanuen 1.

8. Mpu pa3paboTke KapbepoB, pa3pe30B 1 HOPMUPOBAHMM OTBANIOB B PEXMME YNpaBASEMbIX AeopMaLunii,
a TakXxe npu KoMbrHMpPOBaHHON pa3paboTKe MeCTOPOXAEHNIN COCTaB MOHUTOPMHIa onpeaenseTcs
Hay4YHOW opraHu3aumnen.

9. B MecTax pacKkpbiTWsa TPELLMH A0NYCTUMO BbIMOJHATL MapKLUenaepckme HabnoaeHnsa ¢ IMHENHbIMY
N3MEepeHNAMN CMeLLLeHN 1 gedopMaLnini MaccBa No JVHUN MaKCMMabHOro pa3BuTus gedopmauni.

Tabnnua 1 - MeToabl MOHUTOPUHIa

TN MOHUTOPWHra

Llesnlb MOHUTOPUHIa

O61BbEKT MOHUTOPUHTa

Knacc ropHbIx nopog

Tun pecdopmaumni

S eKTnBHbIE METOALI MOHUTOPUHIA

OcobeHHOCTW MeToAUKM HabnaeHNIA

LONrOCPOYHbIN- 3aBepKa MPOEKTHbIX NapaMeTpoB,

- 0bHapy>XxeHne NepBMYHbIX MPU3HAKOB Pa3BUTUNS KPYMHOMacWwTabHbIX gedopmaumni
- BblpaboTKa KOppeKTUpyoLWmx Mep ana obecneyeHms yCTonyYnBoCcTU

BopTa Kapbepa/ pa3pesa, y4acTku 6opTa, 0TBasbI
AUCNepCHble

OMOJI3HU, NPOCaAKNBN3YabHbIA, MapPKLUENOEPCKNIA (MPU3MEHHBLIN, CMYTHUKOBBIN, Na3epHbIit)
reoTexHUYeCcKnin, pafapHbli, ryOUHHLIN, reomn3nyeckunin, GoTorpaMMeTprUYeCcKnin, a3poKOCMNYECKINA,
rMAPOreosornyeckunii- NepruoanMYHOCTb MapKLLenLepCKoro MOHUTOPUHIA He pexe 2-X pa3 B rof
TOYHOCTbI0 He HKe £15 MM ans 6opToB Kapbepa/pa3pesa n £30 MM 4515 OTBAJIOB;

- TOYHOCTb M NEPUOANYHOCTb APYrMX METOLO0B MOHUTOPUHIA ONPesensoTCs B COOTBETCTBUM C
XapakKTepMCcTUMKaMm 1Cnosib3yemMoro obopynoBaHMs U Lean MOHUTOPUHIa

CKaslbHble, NOSyCKasibHble
obpyLleHns, ONoN3HN

onepaTuBHbIN- obecneyeHne 6e30NacHOCTYN BEAEHNS TOPHbIX paboT

- CHMXKEHWe HeraTUBHbIX NOC/eACTBUIA AedopMaLnia

- BblpaboTKa cTabunusnpyowmx mep ana obecneyeHns noKasbHON YCTOMYMBOCTM

6opTa Kapbepa/ pa3pesa, y4acTki bopTa, YCTynbl, 0TBasbl B 30HE KPUTUYECKUX UK NPOTrPeCccupyowmnx
aedopmaumn

ANCNEepPCHbIe
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OMNO3HU, DUNLTPALNOHHbIE AedhopMaLMNBU3YaSIbHbIA, MapPKLLIENAEPCKUIA (MPU3MEHHbIN, Na3epHbIN,
YNPOLLEHHLIN), FEOTEXHUYECKMIA, pafapHbIid, hOTOrpaMMETPUYECKUN- MEPNOLNYHOCTL MaPKLLENLEPCKOrO
MOHWUTOPUWHIa onpeaensaeTcs B 3aBUCUMOCTI OT CKOPOCTEN CMELLEHUI NMOPOAHOIr0 MacCUBa.

TOYHOCTb He HWXKe =15 MM ons 6opToB Kapbepa/ pa3pesa n £30 MM 415 OTBAJIOB;

- 0] MApKLIENLepCKOro ynpoLweHHOro MOHMTOPUHIa TOYHOCTL ONpeaeneHns CMeLLeHnn penepos Ha 20-
MEeTPOBOM MHTEpPBAJIE HE HUXE +5 MM;

- TOYHOCTb U NEePUOANYHOCTb APYrMX METOA0B MOHUTOPUHIa ONPeLenatoTCs B COOTBETCTBUN C
XapaKTePMCTMKaMM NCMosib3yeMoro 06opy1oBaHNS U Liene MOHUTOPUHIa

CKaNlbHblE, NOJIyCKasibHble
obpyLleHns, ONon3H

yCTYnNbl, y4acTky 6opTa B paboymx 30Hax, Ha y4acTKax pacnosioXXeHns MHPPACTPYKTYpbI
AncnepcHble

OMOJI3HU, NPOCaAKN, GUbTPaLNOHHbIE AedopMaLMMBN3YabHbIN, MapKLLEAAEPCKMIA (MPU3MEHHBIN,
CMYTHWKOBBIN, Na3epHbIn),

hoTorpamMmMeTprnyeckun,

rMAPOreosior n4ecKuni

CKaJibHble, MoJlyCKaJibHble

06pyLLUEHNS, OCbINMMBU3YaNbHLIN,
reoTexXHMYeCKUn, pagapHbli, MapKLLUENaepCcKnin (na3epHblin) poTorpaMMeTpUYecKmin

10. MHCTpyMeHTanbHble MapkLlenaepckmne HabnoaeHus 3a gedopmauusiMm 60pTOB, YCTYMNOB, 0TKOCOB Ha
yyacTKax nposiBnaeHns aedopMaunin, NpeBbIaloWmMX JONYCTUMbIE 3HAYEHNS, OCYLLECTBAAIOTCS Ha
CTauMoHapHbIX HabogaTeNbHbIX CTaHUUAX (fanee - HabnwoaTenbHaa CTaHUNS).

[lokyMeHTauus HabnogaTenbHON CTaHUMKM (B COCTaBe NPOEKTa NPon3BOACTBA MapKLLIenaepckux paboT)
LOJDKHa cofepxXaTb rpaduyeckne Matepuasbl U NOACHUTENbHYIO 3arnCKY.

padmnyeckne maTepmasbl LOSKHbI COOEpXKaTb:

nnaH, oTobpaxkatoLwmnin penbed MECTHOCTK, CYLLECTBYIOLLEE 1 MEPCNEKTNBHOE COCTOSIHME FOPHbIX paboT ¢
YKa3aHNeM COOpY>XXeHnI (06 beKTOB), HaxoaALWMXCA Ha BopTax Kapbepa, pa3pesa, B6AM3M 0TBaNa, B 30HaX
BpeAHOro BAMAHNS paboT, CBA3aHHbLIX NOJIb30BaHNEM HeAPaMU, CXEMY PACMOSIOKEHNSA NCXOOHbIX, ONMOPHbIX
1 paboynx penepos;

[eTallbHble reoslornyeckme paspesbl C HAHECEHMEM TPaHNL, NeTporpaduYecknx pasHoCcTen nopoa,
yKa3aH/WeM CTeNneHn 1 XxapakTepa TPELWMHOBATOCTM, AN3bIOHKTUBHbLIX HapYLUEHWNI N TEKTOHNYECKMNX
TPELLWH, NX HanpaBJIeHUs 1 yria nageHus.

MosicHnTeNnbHasa 3anmncka 4oJ/HKHa CoaepXaThb:

obLiee onucaHne CTPYKTYpPbl MECTOPOXKAEHNSA N TEKYLLEro COCTOAHNA FOPHbIX paboT;

MeToabl HabNtoAeHN C yKa3aHWeM NePUOANYHOCTU UX NPOBEAEHNS, XapPaKTEPUCTUK TOYHOCTU N3MEPEHNIA;
nepeyeHb KOHTPOUPYEMBIX MapamMeTPoB.

11. 3aknagky HabntogaTeNbHbIX CTaHLUIA BLIMOMHSAT Ha Y4aCTKax BO3MOXHbIX AetopMaLnii,
06yCNOBAEHHbIX HaNNYNEM:

cnabbix NAACTUYHBIX, 0OBOAHEHHBIX MW CUIBHO TPELLMHOBATLIX MOPOA B FOPHOM MacCUBe, (POPMUPYIOLLNX
6opT, ycTyn nam oTBan;

cnabbiX KOHTAKTOB, MOBEPXHOCTEN TEKTOHNYECKNX HaPYLLEHN, UMEIOLWLMX HAaKOH B CTOPOHY
BblpaboTaHHOIro NPOCTPAHCTBa U NPOCTUPaHue 6an3koe K npocTupaHuio 6opTa.

12. NMpun NHCTPYMEHTAIbHOM MapKLUen4epCKOM MOHUTOPUHIE OMOpHbIe penepbl HabloaaTeNbHON CTaHLUK
A0JKHbI BbITb PAaCMON0XKEHbI 3a NPeAenaMun 30Hbl CABVMIKEHNS, KOTOpas OnpenenseTcs NCX0As U3 BbICOThI
1 ocobeHHoCcTeNn gechopMmpoBaHns BOPTOB KapbepoB, Pa3pe3oB 1 0TKOCOB OTBaJIOB B COOTBETCTBUM C
Tabnmuen 2 HacToAWEro NPUIOXKEHUS.
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B cnyyae HEBO3MOXHOCTY obecrneyeHns TpebyeMbix PaCCTOSHUIA MeXy pernepamu, MPoCTPaHCTBEHHOE
MOJI0XKEHMWE OMOPHbIX PEMEPOB [OXKHO KOHTPOMPOBATLCSA OT UCXOAHBLIX PENEePOB METOIOM CMYTHUKOBOIO
WU MHOTO HABUTALMOHHOI O MO3NLUOHNPOBAHUS.

Tabnuua 2 - FpaHnLbl 30H CABVXEHUS ANF PA3/INYHbIX UHXEHEPHO-Te0I0rNYECKIX YCII0BUI

HanmeHoBaHMne

CxemaTm3aumsa

Ycnosus npuMeHeHns

30TpOnHbIN 0TKOC

OTcyTCTBME HEDNAronpuATHLIX MOBEPXHOCTEN 0cnabneHns, nnbo NoBepxHOCTM ocnabneHnsa HanpasaeHbI
noa yrnamu:

Pa3mep 30HbI CABMXeHUs cocTasnseT 1,5H

OZHOPOAHbLIN OTKOC CO CNabbiM KOHTAKTOM B OCHOBaHWM

Monoroe 3aneraHve nosepxHocTen ocnabnexHus npu , ,

Pa3mep 30HbI CABMXEHMA cocTaBnseT 2H

OZHOPOAHbLIN O0TKOC CO CNabbiM OCHOBAHWEM OFPaHUYEHHOW MOLLIHOCTH

Hann4yne cnaboro cnos, obiee coNnpoTUBAEHNE CABUTY KOTOPOrO HUXE, YEM Y BbilLe3asieratoLmx nopoa
MowHocTb cnaboro cnos meHee 0,4H

Pa3mep 30HbI caBMXeHNS cocTasnseT 2(H + h)

OLHOPOAHbIN OTKOC CO ClabbiM OCHOBAHMNEM

Hannyne cnaboro cnos, obuiee conpoTUBAEHNE CABUTY KOTOPOr0 HUXKE, YEM Y BbilLE3asieratoLnx nopoa
Pa3mep 30HbI cABMXeHUs cocTaBnseT 2(H + h 3)

MaccumB c KpyTonazatoLiMM 3aseraHnemM CnoeB, HanpaBaeHHbIX B BbipaboTaHHOE NPOCTPaHCTBO
HebnaronpusaTHoe 3aneraHne noBepxHocTen ocnabneHns, HanpaBieHHbIX B CTOPOHY BbipaboTaHHOr O
NPOCTPaAHCTBa NPW 1 yrje oTKoca

Pa3mep 30HbI caBvXeHns coctasnseT (1,0 -1,2) H

MaccyB € KpyTonagatoLwimMMm 3aneraHnemM Cioes, HanpasaeHHbIX B MacCuB

Hannyne kpyTonagatoLwmux noBepxHocTen ocnabneHuns, HanpaeaeHHbIX B MaccuB (obpaTHoe nageHune) npu
Pa3mep 30HbI cABMXeHUs cocTasaseT (1,5-2) H

MaccmB ¢ Mynbaoobpa3HbIM 3a1leraHNeM C0eB

MynbpoobpasHoe 3aneraHue nopoa.

Pa3mep 30HbI COBMXEHUS cocTaBnseTa + (0,8-1,2) H

H - BeicoTa 6opTa, - yron oTkoca, H 90 - rnybuHa BepTUKaibHON TpeLwmHbl 0TpbIBa, h, h 3 - MOLWHOCTL
cnaboro cnos B 0CHoBaHWW BopTa nan BenmyrHa 3arnybneHns NoBepXHOCTU CKOMbXEHWA B MOpoabl
OCHOBaHMA, M - LWUMPUHA ONOI3HEBOW NPU3Mbl HAa AHEBHOW MOBEPXHOCTMU, - YFON HAKNOHa NOBEepXHOCTew
ocnabneHuns, - yron TpeHus noBepxHocTen ocnabnexHns.

13. Mpwn HabnaeHNsX 3a 0TKOCaMK OTBAJIOB MeCTa 3akafky HabatofaTenbHbIX CTaHUUA HeobxoaMMo
BbI6VIpaTb B 3aBUCMOCTWN OT CXEMbI ,El,qu)OpMI/IDOBaHVIﬂ 0TBaJIOB N OTCbINAaeMOro sapyca.

MOHWUTOPUHT YCTONYMBOCTU NPU OTCLINKE NEPBOro fpyca BHE 3aBMCMMOCTU OT TUMa CKAagMpyeMbiX MOpos
1 MOPOJ, OCHOBAHWSA COCTOUT U3 BU3YyasbHbIX Hab l0AEHMIN 3@ COCTOSAHMEM Pa3rpy304HbIX MIOLAL0K U
3eMHOIN NOBEPXHOCTUN BOAN3N HKHEN BPOBKK. M0 pelleHmnio sKCnyaTUpYOLWen opraHnsanmm BusyasbHble
HabnaeHNS [ONONHAOTCS ANCTAHLUUOHHBIMU METOAAMMN KOHTPOS COCTOAHMSA MOBEPXHOCTW Pa3rpy304HON
naowanku.

Mpwn OTChINKEe NOCAeAYOLNX SPYCOB CUCTEMA MapKLLERAePCKMX Habto4eHNn OMNONHAETCS B 3aBUCUMOCTH
OT OXXNAaeMOro Tuna onona3H4A: Ha,EI,I'IO,EI,OLIJBeHHbIIZ ONnon3eHb (r|p|/| OTChINKEe cNabbiX WA TUHUCTBIX nopona:
cmcTeMa HabnaeHUn OONOMHAETCA penepamm, yCcTaHaBAMBaeMbIMM B6AU3N paboyelt 30Hbl Y BEPXHUX
BPOBOK HUXKENEXaLLUMX SPYCOB); KOHTAKTHbIA 0MoA3eHb (CMCTeMa HabnooeHWIA NOMONHAETCA penepamu,
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yCTaHaBAMBaeMbIMu B6IM3K paboyeit 30HbI Y BEPXHUX BPOBOK HUXXENEXALLNX SPYCOB Uy HUXHER BpoBKK
oTBafa Ans UMKCcaLnm ee NoS0XKEHNS); NOAMNOAOLIBEHHbIN ONOA3€eHb (CMCTeMa HabnoaeHUn 4oNoNHAeTCA
penepamu, yCTaHaBAMBAaEMbIMW Ha 3EMHOW MOBEPXHOCTW BBAN3M HMXKHEN BPOBKU OTBaNa 415 KOHTPOAS
nepeMeLleHnin Bol4aBaNBAaEMON TOLLN NOpOLa).

14. MepunoanM4HOCTb HabNOAEHUIN YCTaHaBAMBAETCA B 3aBUCMMOCTY OT NOCTaBJ/IEHHbIX 3a4a4 U
WHTEHCUMBHOCTW NpoLecca AedopMUPoOBaHNSA MacCuBa FOPHbIX MOPOL.

Mpn akTMBM3aLMK NpoLecca CABMXEHUS MHTEPBabl MeXAY cepusiMmu HabnaeHnn OMKHbI COKpaLLaThCs.
ECnin CKOpOCTb CMeLLeHns penepoB yBeNYNBAETCS CO BPEMEHEM, TO A1 YCTAHOBAEHUS KPUTUYECKIUX
CKOpOCTen cMeLeHni (oceilaHnin), NpefLecTBYOLWMX CPbIBY OMNOJI3HEN, UHTEpPBaJibl BPEMEHU MeXAay
cepusaMmn HabNoAEeHNA LOMKHBI COKPALLATLCA A0 HECKOJIbKUX B CYTKU, B 3aBUCMMOCTHY OT CKOPOCTEN
ocefaHui, UK yCTaHaBAMBATLCA aBTOMAaTU3NPOBaHHAsA CUCTEMA KOHTPOASA AedopMaLmi,

MpunoxeHue Ne 9

K ®epepasibHbIM HOpMaM 1 NpaBuaam B obnacTu npombiwneHHon 6esonacHocTy "MpaBnia obecneyeHuns
yCTONYMBOCTM BOPTOB 1 YCTYNOB KapbepoB, Pa3pe30B M OTKOCOB OTBAI0B", yTBEP)KAEHHLIM MPMUKa30M
defepanbHOM CNY>X6bl N0 3KOAOrMYECKOMY, TEXHONOr MYECKOMY 1 aTOMHOMY HaZ30py

or" " 2020r. Ne

OLEHKA
PVCKA PA3BUTUS LEGOPMALNIA N HAPYLLEHWS YCTOMYMBOCTI BEOPTOB, YCTYMOB KAPLEPOB,
PA3PE30B 1 OTKOCOB OTBAJIOB

1. FeoMexaHNYeCcKnin pUCK OLLeHMBaeTCs no popmyne:
P=BOx TN, (1)

raoe BO - BepoAaTHOCTb 0bpyLieHns, Tl - TsHXKeCTb NocaeaCcTBUNA.

2. BepoAaTHOCTb 06pyLLEHNS OLLEHNBAETCSA KOMYECTBEHHO U Ka4eCTBEHHO. KoNnyecTBEHHas OLEHKa
BEPOATHOCTM 0bpyLLEHNS OCHOBLIBAETCS Ha BEPOSATHOCTHOM pacyéTe yCTON4MBOCTY BOPTOB 1 YCTYMNOB
KapbepoB, pa3pe30B 1 0TBaJ0B. KayeCTBEHHas OLeHKa BEPOATHOCTM 06pYyLLUEHNS OCHOBLIBAETCS Ha Bbibope
KaTeropmm BeposiTHOCTY 0bpyLLEeHUs B COOTBETCTBUM C Tabanuen 1.

Tabnnua 1 - KayecTBeHHas oLeHKa BEPOATHOCTU HeBnaronpuaTHOro cobbiTus
KaTeropusaKavecTBeHHas oLleHKaXapakTepUCTmMKa cobbiTni

A

BecbMa BbICOKas

CobbiTre nponcxoanno 4acto. CobbiTMe 0XKMAAEMO C BbICOKON CTEMNEHbLIO BEPOATHOCTU B BanKanwee
BpemMs.

B

Bbicokas

CobbITrEe NPOMCXOANI0 HEOAHOKPATHO. NTPON30MAET C BICOKOW CTEMEHBIO OMNPeae/IEHHOCTH.

C

CpepgHss

CobbITre NPOMCXOANI0 paHee N MOXKET MPoun3onTy B Byayuiem.

D

Huskas

CobbITe MOXXeT NPOM30MTI NPY MaslOBEPOSTHOM CTedeHnn 06CTOATENbCTB.

E

OuyeHb HM3Kasd

CobbITrE MOXXET NPON30ATI TOSIbKO NPU HEMPOrHO3MPYEMOM CTEYEHUN POPC-Ma>KOPHbIX 06CTOATENLCTB.

3. TaxxecTb NoCNeacTBUn 0bpyLleHnin ANa pa3nnyHbIX MacliTaboB 0TKOCOB (YCTyn, rpynna ycTynos u 60pT)
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OLIeHMBAETCS KAYeCTBEHHO B COOTBETCTBUM C Tabnuuen 2.

4. Cnocobbl OLEHKN PUCKOB OMPeaenstoTCa 3KCMyaTUPYOLWEN U cneunann3npoBaHHON opraHnsaumen.
5. Heobxoaumble Mepbl pearnpoBaHus Ha pa3BuTue gedopMaumnii U HapyLLeHne YCTONYMBOCTU B
COOTBETCTBUU C YPOBHEM PUCKa MpMBeaeHbl B Tabauue 3.

6. YnpaBneHne puckamm 3aKka04aeTCs B yMEHbLLIEHUN BEPOATHOCTM 0bpyLueHns 6opToB 1 yCcTynoB
KapbepoB, pPa3pe30B W 0TBAJIOB U CHUXEHUN TSXXECTU ero nocieacTBui.

7. Mpwn NnosiBNEHMM B MpoLECCe SKCNyaTauun MeCTOPOXAEHNIN KPUTNYECKMX AedopMaLunii 6opToB U
YCTYMNOB KapbepoB, pa3pe30B U 0TBAJIOB A0JXKHA MPON3BOAUTLCS NEPeOLeHKa PUCKOB.

Tabnuua 2 - OueHKa TSXXeCTU NocaeacTBri obpyLueHnii 6opTOB 1 YCTYMOB KapbepoB, Pa3pe3oB 1 0TBasI0B
TaXKecTb NocneacTBuii

He3HauynTenbHbIe

Huskne

CpegfiHue

Bbicokune

YpesBbl4yalHble

ObpyLueHne Ha oTAeNIbHOM y4aCcTKe BHe 30Hbl BeleHUs ropHbIX paboT, He BAnAoLLee Ha TEXHONOrNYeCcKuia
npouecc/inkenaaumsa obpyweHna TpebyeT HECKOBbKO OHEN UK HE BANSET Ha TEXHONOM MYECKMIA
npoueccKpaTKocpoyHasa nmkenaaLmsa obpyweHnalloTeps NOAOTOBEHHbIX K BbIEMKE 3anacoBYrposa
YKU3HW 1 3[10POBbLIO NOAEN

Ob6pyLueHne 0TKOCOB C KOPOTKMM NEPMOAOM IKCNAyaTaumnmlipoCcTon 0CHOBHOrO TEXHOIOM MYECKOro
obopynosaHmaCpenHecpo4Hasa NMKBMAauna nocnencTemin obpyweHnsalloTepsa TpaHCNOPTHOro cbesaa (npu
OTCYTCTBUWN PE3EPBHOI0)

Ob6pyLueHnsa He 0Ka3blBaloT BAUAHME Ha BHYTPUKApPbEPHYIO MHPpaCTPYyKTypylloBpexaeHne obopynoBaHuUs
N NHPPaACTPYKTYpbI, Tpebytoliee peMoHTalloBpeXXAeHNe N AAUTENbHbIE MPOCTON OCHOBHOIO
TexHOo0rn4eckoro obopynoBaHusa n/mnm MHPPaCTPYKTYpbl, Tpebylolwne KanuTanbHOro
peMoHTaHapyLeHe TEXHONOMMYeCKOoro LmKa, Tpebytoliee TEXHNYECKOro NepeBoOpPYXEHNS
MoBpexaeHnsa obopynoBaHMa OTCYTCTBYIOTBOCCTaHOBEHNE Cbe3a UM PEMOHT NyTen oTkaTKulloTeps
OCHOBHOIO TEXHOMOrM4eCcKoro 06opyLoBaHNA U/MIN UHDPACTPYKTYpPbI

MoTeps TPaHCNOPTHOro cbe3saa (Mpu HaNMYUn Pe3epBHOro)

Tabnuua 3 - Mepbl pearmpoBaHns B COOTBETCTBUM C YPOBHEM pUCKa

YpoBeHb pucka

Mepbl pearnpoBaHus

MeponpuaTtus

lMpuMeyaHme

O4eHb BbICOKUI (aBapuiiHOEe COCTOsAHNEe)HeMeaieHHas oCTaHOBKa pPaboT Ha laHHOM y4acTKe, BblBOJ,
nogenOnpefeneHve rpaHuL, onacHOM 30HbI U 3anNpeT HaxoXaeHusa noaeiBo3obHosneHe paboT ¢
yBeLOMJIEHNEM TEPPUTOPMANLHOrO OpraHa rocy4apCTBEHHOr0 FOPHOro Haa3opa

MpoBeneHne NONONHUTENbHBIX NCCef0BaHN U pa3paboTka onepaTUBHbLIX MEPOMPUATUIA MO CHUXEHWIO
pyCKa L0 NpUeMsieMoro YpoBHS

Bbicokui, (npepaBapuinHoe cocTosiHme)procTaHoBKa paboT Ha AaHHOM Yy4YaCTKe, BbIBOA NOAEN U
TexHukmOnpeaeneHne rpaHnL, onacHom 3oHs6IBo3obHoBAEHNE paboT MO peLleHnto TEXHNYECKOro
PYKOBOAUTENSA IKCMAYaTUPYIOLLEN OpraHM3aL M Ha OCHOBAHUM MOHUTOPUHIA CUTYyaLnm

MpoBeneHWe aHanM3a cuTyaLmm 1 paspaboTka onepaTUBHbLIX MEPONPUATUI MO CHYXXEHUIO pUCKa 40
NpUemMSIEMOro YpoBH#

CpelHuin (COCTOSIHME OrpaHnYeHHON paboTocnocobHOCTM)KOMUCCMOHHOE peLleHne 0 HeobXoaMMOCTH
npuocTaHoBKY paboTlposefeHne aHanm3a cuTyauum n paspaboTka 4OSIFOCPOYHbBIX MEPONPUATUIA MO
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CHVKEHWIO PUCKa L0 MPUEMIEMOro YPOBHAKOHTPOJIb BbIMOJIHEHNS MEPONPUATUN
Hn3knin n BecbMa HU3KUIM (paboTocnocobHoe cocTosaHMe)LonyCTUMbIA PUCK, AOJKEH HAXOAUTLCA NOA
KOHTpPOJIEM, HO He TpebyeT AONOAHUTESNbHLIX MEPONPUATUA MO €ro CHMXKeHnto.MeponpusaTuin He TpebyeTcs

MpunoxeHue Ne 10

K ®enepasibHbIM HOpMaM K npasBuaaM B 061acTu npomebilneHHon 6e3onacHocTu "MpaBuna obecneyeHns
yCTONYMBOCTM BOPTOB 1 YCTYNOB KapbepoB, Pa3pe30B M OTKOCOB OTBAIOB", YyTBEP)KAEHHbLIM MPMUKa30M
®epepanbHOM CNYX6bl NO I3KONOrMYECKOMY, TEXHOOrMY4ECKOMY

1N aTOMHOMY Hag30py

or" " 2020 . Ne

YMPABJIEHWNE
YCTONYMBOCTbIO BOPTOB KAPLEPOB, PA3PE30B 1 OTKOCOB OTBAJIOB

1. MeponpuaTus no ynpaBaeHnto yCTONYMBOCTbI0 BOPTOB, YCTYNOB, 0TKOCOB HamnpaBfieHbl Ha:
CcTabnamsaumo COCTOSHNS YCTYNOB, OTKOCOB OTBaJIOB MYTEM CHUXXEHUS U UCKJTIOYEHNS BEPOATHOCTHU
nedopmauymnn,

KOMMNeHcauuo gedopManiin nyTeM CHMKEHNS TSXXeCTU NOCeACTBUIN BO3MOXKHBIX fedopMaumi.

2. B MecCTax BbiIx04a TEKTOHNUYECKUX HAPYLLIEHWU Ha KOHTYP YCTYMOB U NP MOBLILEHUN CTENEHK
TPELLMHOBATOCTM NOPOA, a TakXe Ha 0cob0 OTBETCTBEHHLIX YHacTKax 3KCMAyaTUpyoLWas opraHn3auns
JI0/KHa NpefycMaTpuBaTb AOMOAHUTENbHbIE MEPbI M0 06ecneyvyeHnto YCTONYMBOCTY YCTYMNOB, JIOKabHbIX
y4acTkoB BOpPTOB KapbepoB, pa3pe30s..

3. MeponpusaTra No ynpaBieHMIo yCTONYNBOCTbIO HOPTOB, YCTYMNOB, OTKOCOB BbIOUPAOTCA B COOTBETCTBUM C
Tabnuuen 1.

Tabnuua 1 - MeponpusaTns No ynpaBaeHnNto yCTOMYMBOCTbLI0 60PTOB, YCTYNOB.

Tun
Buabl MeponpuaTmi
0cobeHHOCTN NpUMEHeHUS

Crabunusnpyrowme

OpraHn3aLMoHHbLIEONTMI3aLMS NapaMeTpoB BypoB3pbIBHLIX PaboT BOAM3M NpeaesbHOro KOHTYpa C
MUHUMMW3aLMEN BAUSHUS B3PbIBHLIX PAabOT Ha 3aKOHTYPHBbI MAaCCUBB MacCBaX CKaJibHbIX U MOYCKabHbIX
nopon

MNoBbILLIEHNE JOCTOBEPHOCTW UCXOAHbIX AaHHbIX, ATaAN3aLUnsa /UM KOPPEKTUPOBKA PacYeTHbIX
CXEMTMOMOJIHEHME UCXOHbIX AAaHHbIX MO PEe3y/bTaTaM UHXXEHEPHO-TE0I0MNYECKOr0 N3yYeHUS
KOPPEKTUPOBKA MPOEKTHbIX MapPaMeTPOBMPY U3MEHEHWN VHXXEHEPHO-FE0I0r MYECKMX YCIOBUIA U MpU
BbISIBIEHUM MPU3HAKOB AeopMaLIil Mo pe3yfibTaTaM MOHUTOPUHTa

N3MEHEeHNe HamnpPaBIEHUS 1 PEXIMa BEleHNS TOPHbIX PaboTNpu NPOrHo3e HeYCTONYMBOCTU UK
0OHapy>XXeHUn Npr3HakoB aedopMalunn No pesyabTaTaM MOHUTOPUHIa

TexHu4ecknedopmMmmpoBaHue NpmnsM yrnopa (NOANOPHbIE CTEHbI, KOHTPGOPChI, KOHTPOAHKETHI, 3aLUNTHbIE
CTEeHbl)HapyLWEeHHbIe MacCKBbl CJI0XHON CTPYKTYPbI C NepecsianBaHWeM NOpPoL UKW PbiXjbie MOPOAHI,
CKJIOHHbIE K OM0A3aHUI0

MeXaHW4ecKoe yaep>XaHue ycTyrnoB, OTAE/bHbIX y4acTKOB 60pTaaHKepsbl, LWTaHr W, rmbkue TpoCcoBble
TSAXXKUKPYMHOBNOKOBLIE MAJIOBLIBETPESIbIE U C/IAHLLEBATLIE CIOUCTLIE TBEPAbIE NOPOALI C MAL4EHNEM B
CTOPOHY BbleMKM nof yrnamu 40 - 60° n 6onee

xene3obeToHHbIe cBanmciaboTpelmHoBaTble NOPOAbI C YI/IOM NafeHns NaockocTy ocnabneHns B
BblpaboTaHHOe npocTpaHcTBo 20 - 50°
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MEeTaN/IMYecKmne CeTKN Ha NPUNOBEPXHOCTHOM YaCTU OTKOCOBMPU PUCKe KaMHenana

YNpOYHeHVe BMeLLaoLWUX NOPoALEMEHTALIMS, CMON3ALMSA, CUIMKATU3ALUATPELLMHOBATbLIE CKalbHblE U
MOJNIyCKasibHble MOPOAbI; NecyaHble, NECCOBUAHbIE U FNHWUCTbIE NOPOLbI

HabpbI3r-6eTOH Mo MeTaIIMYECKON CETKE, arPOMENNOPALINACUIbHOTPELLMHOBATLIE, CKIOHHbIE K
WHTEHCUBHOMY BbIBETPVBAHMIO WX BbILLENAYNBAHMIO NOPOAbI; MECYAHO-TIMHUCTbLIE OTKOCHI

ApeHaXB 06BOAHEHHbIX MAacCMBaX, NPW HANNYUM HAMOPHBLIX FOPU30HTOB MPW OTCYTCTBUN €CTECTBEHHOMO
ApeHaXka B CJly4ae 3Ha4MMOro BANSHMS BOAbl HAa YCTOMYMBOCTb;

MPOMOPaXXBaHNE MAaCCMBa B KPUOSIMTO30HE C OPraHU3aLMei COXpaHeHNs TEMNIOBOro peX1MMa MaccuBa B
NEeTHWUI Nepuroj C NOMOLLbIO CNeLnabHbIX MaTOBMNPW NOTEPE MPOYHOCTU MACCKBa NpPW ero pacTeneHunm

OTBanoobpa3zoBaHNEN3IMEHEHME PEXIMMaA OTChINKN 0TBaMI0B (NOPAAOK OTChIMKMW)NPY NOSBAEHUN MPU3HAKOB
HeyCTOMYMBOCTM

OTCbIMKa NPeAoTBaIOBNPU HaIMYUK Tanoro claboro ocHoBaHUs, NMBo Npu HeO0bXo0AMMOCTK
npeaoTBpaLleHNs pacTenaeHns Nopoa 0CHOBaHNSA

NHXXeHepHble MeTOodbl YCKOPEHUA KOHCONMAaUK HaMbIBHbIX MaCCMBOBIMPU HEBO3MOXXHOCTW OpraHn3aunmn
peXxnMa OTCbINKN 0TBa0B

KomneHcupyouwme

OpraHu3aLOHHbLIENPOEKTMPOBaHNE YBENMYEHHON BepMbl 6e30NacHOCTUNPK PUCKe Pa3BUTNA AedopMaLnii
Ha y4acCTKax pacnosioxXeHUs NHPPACTPYKTYpbl

CO3[.@aH1e pe3epBHOro TPAHCMOPTHOro Che3fanpu PUCKe MoBPeXXAEeHNA OCHOBHOIO TPAHCMOPTHOIO Che3aa
COBEpPLUEHCTBOBAHNE CUCTEMbI MOHUTOPUHIANPU PUCKE BbICOKMX HEFAaTUBHBLIX MOCNEACTBUN OT BO3MOXKHbIX
aecdopmauuin

MoBblLLIEHNE KBaM(PUKaLMM NepcoHana B 061aCcTn reoMexaHUYeCKuUxX puckoeas 06beKTOB BeAEHNS
ropHbix paboT Il knacca onacHoCTH

BeAeHNE ropHbIX PaboT TObKO B MepuoL 0TPULATENbHbIX TEMMNEPATYPNPK NoTePe MNPOYHOCTM MacCMBa
npu ero pacrensieHnn

TexHuyeckune
BPEMEHHOE YBEIMYEHNE LWMPUHBI yNaBaMBatoLwen 6epMbinpy pucke passntus aeopMauuni n
HeOOoCTaTO4YHOW ynaBanBatoLwen cnocobHoCTy cyulecTByowmnx bepm besonacHoCTH

obopka 3aK0s1I0B Ha yCTynax 1 3a4nctka 6epm 6€30MacHOCTU C NPUMEHEHNEM CreLManbHON TEXHUKUMPK
Ha M4 3aKOJ10B N PUCKE KaMHeMada

YCTaHOBKa NepexBaThiBalOLLMX U KaMHeynaBAnBatoWwmx cnctemM (bapbepbl, CTEHKW, TPOCOBLIE U CETYATLIE
3aBEChI)IPY PUCKe KaMHenaa, IoKabHbIX 0bpyLIeHniA.
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