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®EANEPAINBHAA CNYXXBA MO 3KONOrM4YECKOMY, TEXHONOMrMYECKOMY U ATOMHOMY HA3OPY
NPUKA3

oT 13 Hos6pA 2020 roga N 439

06 ytBepxxaeHun PegepanbHbLIX HOPM U NpaBuil B 06nacTy npoMbilisieHHoN 6e3onacHocTu "lMpaBuna obecneyeHus ycToM4MBOCTU GOPTOB U YCTYNOB Kapbepos,
pa3pe3oB U OTKOCOB OoTBasnoB"
B cooTtBeTcTBMM C nognyHKToM 5.2.2.16(1) nyHkTa 5 MNMonoxeHns o ®egepansHon cnyxbe no 3KONOrm4eckomy, TEXHONOrMYECKOMY M1 aTOMHOMY HaA30py, YTBEPXKOAEHHOTO
noctaHoBrnennem lNpaesuTtensctea Poccuiickon ®enepaumm ot 30 miona 2004 r. N 401 (CobpaHwne 3akoHogaTtensctBa Poccuiickon ®epepauun, 2004, N 32, c1.3348; 2020, N 7,
cT.853),

npuKasbIBalo:
1. Y1BepauTtb npunaraemble degepanbHble HOPMbI U NpasBuna B obnactu npombiwneHHon 6e3onacHocTy "lMpaBuna obecneyeHns yCTOM4MBOCTM BOPTOB M YCTYymnoB
KapbepoB, pa3pe30oB U OTKOCOB OTBasoB".

2. Hactosawwun npukas Bctynaet B cuny ¢ 1 auBapsa 2021 r. n gencteyet Ao 1 aHeapsa 2027 r.

PykoBoauTenb
A.B.AnéwmH
3aperucTtpupoBaHo
B MuHUCTEpCTBE HOCTULMK
Poccunckon degepaunn
18 nekabps 2020 roaa,
pernctpaumoHHbin N 61603

YTBEPXOEH

npukasom ®egepanbHon crnyxoObl

MO 3KOJOrMYECKOMY, TEXHOMNOrMYECKOMY
1 aTOMHOMY Haa3opy

oT 13 Hos16ps1 2020 roga N 439

PepepanbHble HOPMbI U NpaBuIia B 0651acTu NpombiwneHHon 6e3onacHocTu "lMpaBuna o6ecnevyeHnss yCTOMYMBOCTU ODOPTOB M YCTYNOB KapbLepoB, pa3pe3oB U
OTKOCOB oTBasnoB"
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I. ObnacTb npumeHeHus
1. Hactoswme ®epepanbHble HOPMbI M NpaBunia B o6nacty npombilLneHHon 6esonacHocTu "lMpaBuna obecnevyeHns ycTton4nBocT BOPTOB 1 YCTYNOB KapbepoB, pa3pe3os
n oTkocoB oTBanos" (oanee - lpaBuna) yctaHaBnuBaT TpeboBaHUA NpoMmbILLIeHHON 6e3onacHOCTM U 6e30nacHOro NONb30BaHMsA HeapaMy Ha obbekTax BeAeHUs! TOPHbIX
paboT OTKPbITEIM CNocoboM, HanpaBneHHbIE Ha NpeaynpeXxaeHne asapun, MHLMAEHTOB, CriydaeB TpaBMaTuama 1 obecnevyeHune XM3Hn n 3qopoBbSa HaCeNeHNsl B 30HaX BIUSHUS
paboT, cBA3aHHbIX C NONbL30BaAHWEM HEApPaMW.

2. MpaBuna yctaHaeBnMBaloT TpebGoBaHUS K WMHXEHEPHO-TEONOrMYECKOMY W TUAPOreoNiorMYeckoMy WU3yYeHWo MPUPOOHbIX U TEXHOTEHHbIX MacCUBOB TOPHbIX MOPOA,
cnocobam M mMeTodam pacyéTa yCToWYMBOCTM GOPTOB U YCTYMOB KapbepoB, pa3pe3oB M OTKOCOB OTBAsIOB (4anee COOTBETCTBEHHO - OLEHKa YCTOWYMBOCTM, YCTynbl, GopTa,
OTKOCbI), OpraHusauuy cucteMm HabnogeHWn 3a pasBuUTVEM OedOPMAaLMOHHBIX MPOLECCOB, OMNPedensioT Mepbl Mo NpedynpexneHnto HEeNmpueMsrieMoro pucka pasBuUTUS
AebopMaLMOHHBIX MPOLIECCOB Ha BCEX CTaausiXx NPOEKTUPOBAaHMS, 9KCMSyaTauuu, TEXHUYECKOro MEepeBOOPYKEeHUS U NMKBMAAUMKU (KOHCEpBaLMM) KapbepoB, pa3pesoB U
OTBasioB.

3. TpebosaHus lNMpaBun asnaTca obs3aTenbHbIMM ANS IOPUANYECKUX NUL, (MHAMBMAYaMNbHbBIX NPeanpuHUMaTenein), ocyLLeCcTBRALWMX BeAeHne ropHblix pabot un (unwm)
pa3paboTky MECTOPOXAEHUA MOME3HbIX MCKOMaeMbIX OTKPbITLIM COCOBOM, a Takke NPOEeKTUPOBaHue, BBOA B IKCMIyaTaLmio, KOHCepPBaLMIO U NIMKBUAALUMIO KAapbepOoB, pa3pes3os
1 OTBanoB.

4. OBbocHoBaHWe NapaMeTpoB YCTONYMBOCTM YCTYNOB, BOPTOB 1 OTKOCOB OTBAroB, a Takke nepeyeHb Mep No o6ecrneyvyeHnto nx yCToM4MBOCTM onpeaensaeTcs TeXHNYECKUM
NMPOEeKTOM pa3paboTkyn MECTOPOXKAEHMS MOMe3HbIX MWCKonaemblXx W (MAM) WHOW NPOEKTHOW [AOKyMeHTauueh Ha BbiNofHeHue paboT, CBSA3aHHbIX C MOMb30BaHWEM
3KCMIyaTUpYyHoLLLEn opraHu3aumnent y4acTkoB Heap (fanee - NpoeKkTHast JOKyMeHTauums).

I/IsyquVle MacCCUBOB TOpPHbIX MOpOo4 AOJKHO BECTUCb Ha CTagudax reonioropassenkun, npoekTnpoBaHUA 3KCMiyataunm MeCcTopOXOeHUA MNMoJie3HblX UCKOoMaeMbliX U (VIJ'IVI)
y4vyacTKa Heap, OTBaﬂ006pa3OBaHI/IFI, nnkengauunmn (KOHCGpBaLI,VII/I) FOPHbIX Bblpa60TOK (p,anee - 0ObeKT BeaeHus OTKPbITbIX TOPHbIX pa60T).

B cnyyae ecnvM Ha npeflecTBYOWMX MPOEKTUPOBAHMUIO HOBOW CTaguM OCBOEHUSI MECTOPOXAEeHWs Obln BbINOSMHEH BeCcb TpebyeMbllt KOMMMEeKC uccrieoBaHui
(onpenensieTcs NPOEKTHOM opraHu3aLmen), 4ONONMHUTENbHBLIX MHXEHEePHO-reornorMyecknx UccrnenoBaHuin He NPOBOANTCS.

5. OpraHusauus, akcnnyaTupyowasi 00beKT BegeHUSA OTKPbITbIX FOPHbIX paboT, AormkHa obecneynTsb:
KOHTPOIb 32 COOMAEeHNEM MPOEKTHLIX NapaMeTpoB GOPTOB 1 YCTYMNOB kapbepa, pa3pesa 1 0TKOCOB 0TBana;
NnpoBeAeHNE BU3yasbHbIX U MHCTPYMEHTarbHbLIX HAOMOAEHU 3@ COCTOsTHMEM BOPTOB, YCTYMNOB M OTKOCOB;

BbiABI1IEHNE 30H U y4aCTKOB BO3MOXXHOIO NpodABlieHUA pa3pyLliarowmx ,u,ecbopmau,mﬂ 60pTOB, 60pTOB, YCTYNnOB 1N OTKOCOB U OpraHn3aumio Ha 3TUX ydaCTkax CTauMOHaPHbIX
MHCTPYMEHTallbHbIX HabngeHUn n (I/IJ'IVI) ANCTaHUMOHHOIoO MOHUTOPUHTa;

M3y4YyeHue BbISIBMIEHHbIX HAPYLIEHUA YCTOMYMBOCTM OOPTOB, YCTYNOB, OTKOCOB, AOKYMEHTMPOBAHME HapyLIEHWI, YCTaHOBIIEHME XapakTepa HapylleHWR, CTeneHu
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onacHoCcT! 1 Npn4nH BO3HNKHOBEHUA;

Nn3yvyeHune reosiorm4eckmnx, NHXeHepHO-reosiIorm4eckux, rmaporeosiorm4eckmnx yCJ'IOBVIVI MeCTOpPOXAOEHUA, CTPYKTYpbl U yCﬂOBMVI 3aneraHna nopogHbiX croeB, MaccuBa
FOpPHbIX NOpoA4 1 nNopon oCHOBaHMA OTBalioB;

pa3paboTky 1 BbiNONHEHWE (NpoBeaeHMe) NPOTUBOAEOPMALNOHHBIX MEPONPUSATUI, B TOM YMCNE YKpenneHne ocnabneHHbIX 30H U y4acTkoB, 6o nameHeHne npodumns
YCTYMNOB Ha 3TUX y4acTkax, nnbo obecneyeHne 3anpeta JOCTyna B ONACHY 30HY MpU YCNOBWU, YTO B HEN HEe BeAyTCHA ropHble paboThi;

KOHTPOSb 3a COCTOSIHMEM MPOTUBOAE(OPMALMOHHBIX COOPYXEHUI U BbINOSIHEHMEM MEPONPUATUIA, NPEefoTBpaLLaloWMX HapyLUeHNe YCTOMYMBOCTM OOPTOB, YCTYMOB,
OTKOCOB;

COXpPaHHOCTb 00BbEKTOB, PacnoJioXeHHbIX Ha 3eMHON NMOBEPXHOCTU B NpaHMLUax ropHbIX OTBOOOB 1N Ha Npunerarnwmx K HUM TeEPPUTOPUAX]
NMKBMUOauunto (peKyanMBau,mo) obbekTa BegeHus OTKPbITbIX TOPHbIX pa60T, nocne 3aBepLueHna ropHbix pa60T.

6. B cnyyae BbisBNeHus B npouecce aKcnnyaTaunm, TEXHUYECKOro nepeBoopyKeHWs, NMKBngaumm (KoHcepsauun) Kapbepa, paspesa, oTBarna OTKIOHEHUA OT 3HAYEHUN
PU3NKO-MEXAHNYECKMX XapaKTEPUCTUK U (MNK) CTPYKTYPbl MaccmBa rOPHbIX NOPOA, NMPUHATBIX MPU OUEHKEe YCTOMYMBOCTWU YCTynoB, GOPTOB, OTKOCOB MpW MPOEKTUPOBaHUM,
3KCnnyaTUpytoLwen opraHusaunen JOMmMKeH NPoOBOAMTLCS nepepacyET napameTpoB 60PTOB M YCTYNOB MM OTKOCOB OTBarna, ¢ Y4€TOM BHOBb NOMYYEHHbIX UCXOAHbIX AaHHbIX. [ns
BbINOMHEHNs paboT no nepepacyeTy NapamMeTpoB FOPHOTEXHUYECKNX KOHCTPYKLNA Ha OCHOBaHUW PELUEHUS TEXHUYECKOro PYKOBOAUTENS SKCNIyaTupyloLlen opraHmsaumm MoryT
npuBnekaTbCs NPOEKTHbIE U (MN) HayYHblE OpraHM3aunn.

HonycTumble OTKIMOHEeHWs OT napamMeTpoB GOpTOB, YCTYMOB, OTKOCOB, a Takke AOMYCTUMble 3HA4YeHus AedopMaunii 6opToB, YCTYNOB, OTKOCOB, MOA3EMHbLIX FOPHbIX
BbIpaboTOK (NPU HanMuMM) U PacrosioXKeHHbIX B 30HaX BPeAHOro BIUSIHUSI FOPHbIX pa3paboTok OGBHEKTOB Ha 3eMHOI MOBEPXHOCTM (Oarnee - ropHble BbipaboTKKU, OGBbEKTbI)
[OJDKHbI COAepPXXaTbCs B MPOEKTHOW JOKYMEHTaLUN.

7. Ons obocHoBaHWA napaMeTpoB GOPTOB, YCTYNOB, OTKOCOB MPU OCYLLECTBNEHUN TEXHUYECKOTO NEPEBOOPYXKEHMUS, B NpoLecce 3Kchnyatauun, nUKBMAALUN
(koHcepBauuun) obbekTa BeAeHUsI OTKPbITbIX FOPHbIX PabBOT [AOIMKHbI YYMTbIBATLCA Pe3yrnbTaTbl WHXEHEPHO-reonorMyeckoro, rmaporeoriornyeckoro M3yyYyeHus maccuea u
MOHUTOPUHIa YCTOMYMBOCTM Ha NpeablayLimnx sTanax oTpaboTkM MecTopoxaeHus u paboT no otsanoobpasoBaHuio. B cnyyasx, korga daktuueckme napameTpbl yCTONUMBOCTH
6OpTOB, YCTYMNOB N OTKOCOB HE COOTBETCTBYIOT MPOEKTHBIM U NPEBLILIAIOT JOMYCTUMbIE OTKIOHEHWS, a Takke AONyCTUMble 3Ha4YeHUs aedopmMaumini 60pToB, YCTYMNoOB, OTKOCOB,
FOPHbIX BbIPAabOTOK U OGBEKTOB B NPOEKTHYIO [OKYMEHTALMIO BHOCATCS COOTBETCTBYIOLLNE U3MEHEHUS (AOMNOMHEHUS).

8. JkcnnyaTupyloLLen opraHu3aLmnein OOMKeH BbIMOMHATLCSA MPOrHO3 YCTOMYMBOCTM GOPTOB U YCTYMOB KapbepoB, Paspe3oB W OTKOCOB OTBANOB, Pe3ynbTaTbl KOTOPOro
ABMNSATCA OCHOBOW pa3paboTky NpoTUBoAeOPMALIMOHHBIX MEPONPUATUI, BKIIOYAEMbIX B NIaH pasBUTUSA ropHbIX paboT Ha NPeACTOoSALWMIA kKaneHaapHbIi rof.

9. MporHo3 ycTon4nBocT GOPTOB M YCTYNOB KapbepoB, paspe3oB M OTKOCOB OTBAsoB ABNSAETCA 0653aTenbHbIM ANt 06BEKTOB BeeHUs OTKP bITbIX TopHbIX paboT |l knacca
onacHoCTM ¥ (MNK) NPy KOMBMHMPOBaHHOW pa3paboTke MECTOPOXKAEHUS.

B cnyvasix, korga OTKMOHEHWsI OT MPOEKTHbIX NapameTpoB M aedopmauuii GOpTOB UM YCTYNOB KapbepoB, pa3pes3oB M OTKOCOB OTBArioB He HapyluawT TpeGoBaHWi
6e30nacHOCTH, MPOrHO3 YCTOMYMBOCTM JOMYCKAETCA He MPOU3BOAUTD.
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Il. ®akTOpbLI, BNUAIOLIME HA YCTONYNBOCTL GOPTOB, YCTYNOB KapbepoB, pa3pe3oB U OTKOCOB OTBAarioB
10. dakTopbl B 3aBUCUMOCTM OT FOPHO-Fe0NIOrMYeCcKMX YCIOBUI MONb30BaHWUs Heapamy OnpenensitoTcs NPOeKTHON AOKYMEeHTauMel Ha Nnofb3oBaHue y4acTkoM Heap W
MOTYT YTOYHSITLCS B MPOLECCe aKCnyaTauumM MeCcTopoXXaeHus (y4acTka Heap).

11. lNpw oueHke ycTOMYNBOCTM BOPTOB M YCTYNOB KapbepoB, pa3pe3oB B MACCMBaX CKanbHbIX U NOMyCKarbHbIX FOPHbIX MOPOA YYUTLIBAKOTCH pe3ynbTaTbhl UCCNEeAOBaHUNA,
XapakTepusylLnX AaHHbIA MacCuB, K KOTOPbIM OTHOCATCS:

NPOCTPaHCTBEHHAA OPUEHTUPOBKA KPYMHbIX Pa3pbiBHbIX HApYyLLUEHUI Mexay cobOoM 1 NOBEPXHOCTLIO Kapbepa, pa3pesa;

rycrota, NPOTSXKEHHOCTb U COCTOSIHUE OCHOBHbIX CUCTEM TPELLMH, UX OPUEHTUPOBKA OTHOCUTENBHO MNOBEPXHOCTW YCTYNOB 1 OOPTOB;
dum3ndeckme xapakTepUCTUKM FTOPHbIX MOPOS;

NPOYHOCTHBIE XapaKTEPUCTUKN FOPHbIX NMOPOL;

NPOYHOCTHbIE XapaKTEPUCTMKMN KOHTAKTOB MOPOA U APYrMX NoBepxXHOCTEN ocnabnexHmn;

ypOoBeHb NOA3EMHbIX BO,

nedopMaLnOHHbIE XapakTePUCTUKM MaccuBa ropHbIX Nopos,;

TemMnepaTypHbIA PEXUM, NPOSBASIOLLNACS B HENPEPBLIBHOM LIMKIE OTTanBaHNSI-3aMep3aHns FOpHbIX MOPoL;

napameTpbl NPMPOAHOIO MOMSA HANPSHKEHWUNA.

12. |_|pl/l OuUEeHKe yCTOVI‘-IVIBOCTI/I 60pTOB N YCTYynoB KapbepoB, pa3pe3OoB B MacCMBax AOUCNEPCHbIX TOPHbIX NOpo4 Y4YUTbIBAOTCA pe3ylibTaTbl nccrnegoBaHun,
Xapakrtepusywuine OaHHbIN MaccuB, K KOTOPbIM OTHOCATCA:

HabyxaHue, CHXXEHUE NMPOYHOCTU U pasBUTKE NOKarnbHbIX AedopMauuin yCTyrnoB 1 Ux rpynm;

passuTue NpoLeccoB cydpdo3nn, pacTBOpPEHUs, BbIBETPUBAHNS;

BOZOHACHILEHHOCTb NOPOA, Hann4ne BogocOOpHbIX Niowanen ¢ 3aTpyaHEHHOW pasrpy3Kou;

KONMYeCTBO aTMOCHEPHbIX OCaAKOB, XapaKTep A0XAEN, MOLLHOCTb CHEMOBOrO NMOKPOBA M NPOAOIPKUTENBHOCTL Er0 TastHUS;
TemMnepaTypHbIA PEXXMM parnoHa, rnybuHa ce30HHOro NPOMEP3aHNUst U OTTAaUBaHUSI NOPOL;

rpaHynomMeTpu4eckMin 1 MMHeparnbHbI COCTaB NOPOA;
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YUCIO NITACTUYHOCTM M NokasaTenb TEKYYeCTu (A58 FMUHUCTLIX NOPOoA);

€CTEeCTBEHHAasi BITAXXHOCTb;

OTHocuTenbHas gedopmaumsa HabyxaHusa 6e3 Harpysku (Ang rMMHUCTBIX NOPoR);

OTHOCcUTenNbHas gedopmanmsa NPocagovHOCTM (415 FMUHUCTBIX NOPOA);

KO3(pULIMEHTBI MOPUCTOCTU M BOAOHACLILLEHNS (NS KPYNMHOOBOMOYHbBIX TPYHTOB U MECKOB);
OTHOCUTENbHOE CoAepKaHne OpraHN4Yeckoro BELLECTBa;

KOMMPECCUOHHbIE CBONCTBA NOPOA;

TeMnepaTypHO-NPOYHOCTHbBIE CBOMCTBA FOPHbIX MOPO, Y KOHTAKTOB, KPMOreHHast CTPYKTypa, NbAUCTOCTb.

13. Pacuyét yctonmumBoctM OOPTOB, YCTYNoB, OTKOCOB MPOBOAUTCA Ha CTagum MpOEKTUPOBaHWUs AndEPEHLNPOBAHHO MO Kraccam MacCMBOB TOPHbIX MOpoA
(koadhpMUMEHTY KPENOCTN FOPHbLIX NOPOA), KOTOPLIMU ABNAKTCS:

ckanbHble Nopoabl, obnagatoLme XECTKMMU CTPYKTYPHBIMU CBA3AMY;
AncnepcHble Nopoabl ¢ hU3NYECKUMU, (PUINKO-XMMUYECKAMU U MEXAHUYECKUMU CTPYKTYPHBIMU CBSI3SIMU, KOTOPbIE NOAPa3AensoTCa Ha CBA3HbIE U HECBA3HbIE (Chinyyune);

Mép3ﬂble nopoasbl, obnapgatoLume, Hapaay CO CTPYKTYPHbIMU CBA3AMU TallblX Mopon, KPpUoreHHbIMn CBA3AMU (3a cyeT J'Ibﬂ,a). Mo TUNY CTPYKTYPHbIX cBs3en Mepa3Jiblie
nopoabl noapa3aendroTcAa Ha cneayowme noaknaccebl:

CKarnbHbIX MEP3MbIX NOPOA;
OUCnepcHbIX MEP3nbIX NOpOS;
negsaHbIX nopog (Mopoabl TONBKO C KPUOTEHHBbIMU CBA3SIMU).
lll. TpeboBaHUA K UHKEHEPHO-FEONIOrMYECKOMY U3YUYEHUIO U PaUOHMPOBaAHUIO MacCUBa FOPHbLIX Nopoa
14. Tporpamma WHXEHepPHO-reonormyeckmx paboT pa3pabaTbiBaeTcsi M BbINOMHAETCA SKCMNyaTUPYOLWMMN OpraHn3auMsMu Ha OCHOBaHMM aHanusa akTopos,

onpepgenarLwmnx yCTOVI‘-IMBOCTb 60pTOB, YCTYynoB, OTKOCOB Ha MEeCTOPOXAEHUNN.

O6bem 1 MeToauKa UHXEHEePHO-TeonorMyecknx paboT onpeaenstoTcd B 3aBUCUMOCTU OT CTEMEHWN CIOXHOCTU Fe0NIOrMYecKoro CTPOEHUS MECTOPOXAEHUSA 1 CTagun ero
OCBOEHMS Ha OCHOBaHWUW TpeboBaHWN, yCTaHOBNEHHbIX B npunoxeHnn N 1 k Mpasunam.
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15. CocTaB pa60T NO NHXEHEPHO-reoJ1IorM4eCKoOMy n3y4eHuto OoJKeH BKIHo4YaTb:

Ana CKanbHbIX U NOJTyCKalibHbIX MaCCUBOB:. OLIEHKY OPUEHTUPOBKW, T'YCTOThI, I'IpOTFI)KéHHOCTVI, LIepoxXoBaToCTh I'IOBerHOCTeVI OCHOBHbIX CUCTEM TpPELUNH N HaNN4nAa B HUX
3anonHuTend, onpeaeneHne d)I/I3I/ILIeCKVIX, NMPOYHOCTHbIX U ﬂe(*)opMaLl,VIOHHbIX XapaKTepUCTUK ropHbIX NOpoad N KOHTaKTOB,

ana MmaccuBoB OMCMEPCHbIX Nopoa: U3yvyeHue rpaHynomMmeTpmnu4eckoro 1 MmHeparibHoro cocrtaea, €CTEeCTBEHHOW BNaXXHOCTU 1 NOpUCTOCTU, onpeaeneHne cuenneHnd, yrna
BHYTPEHHEero TpeHua, 4mcna nnactu4HoOCTn n nokasaTtenemn TEeKy4eCTU, KOMNPECCUOHHbIX CBOWCTB nopoa,

ana Mép3]’|bIX AOncnepcHbIX nopod AONOJIHUTENTbHO NPOBOANTCA OUEeHKa TeMnepaTypHO-NMPOYHOCTHbLIX CBOWCTB, KpI/IOFeHHOIZ CTPYKTYpPbI, NbANCTOCTU, NPOCag04YHOCTN.
16. MH)KeHepHO-I'GOJ'IOFVI‘-IeCKoe n3yvyeHune ckaribHbiX MmacCcuBOB B I'IpVIKOHTypHOIZ 30HE 60pTOB KapbepoB 1 pa3pe30B AO0JKHO BKIHOYaTb!:
YCTaHOBJ1EHNE MECTOMNOJIOKEHNA U OPUEHTUPOBKU I'IOBerHOCTeVI ocnabneHnss OTHOCUTENbHO YCTYnoOB C onpepernieHnem nepapxm4eckmnx ypOBHeI7I;

onpefeneHne napaMeTpoB MOBEPXHOCTEN OcrabrneHust KaXaoro YpoBHS Mepapxuu, BKIOYasi rycToTy, NPOTSXKEHHOCTb U LUMPWMHY PacKpbITUS TPELLUWMH, U3MEHYMBOCTb
3MEeMEHTOB 3areraHusi, LepoxoBaToCTb, @ TaKKe CBONCTBA 3anoNHUTENS TPELLUH;

onpeeneHne MpPOYHOCTHbIX U AePOPMaLMOHHBIX XapaKTEPUCTUK MacCuBa, CTPYKTYPHbIX OIOKOB FOPHbIX MOPOA4 W 30H, MPUMBIKAIOWMX K KPYMHbIM pa3pbiBHbIM
reosnIorM4eckMM HapyLLUeHNsIM.

17. WvpunHa NpUKOHTYPHOW 30HbI, Oonpedensiower ycToMuMBocTb GopTa kapbepa, paspesa, B npefdenax KOTOPON OOMKHO BbIMOSHATLCA WMHXEHepHO-reonornyeckoe
M3yyeHMe MaccuBa, OrpaHWYMBaEeTCs eoMeTpPUYEcKMMM pasmMepaMu MNpusaMbl  BO3MOXHOIMO  OGpylleHWss U onpegensieTcs  npu  paspaboTke  NporpaMMbl
WHXXEHEPHO-TEONOrMYECKOro M3y4YeHUsl MaccuBa Ans KaXOoro MecTOpOXOEHWUs (ydacTka Heap) B 3aBUCMMOCTU OT KOHCTPYKTMBHBLIX MapameTpoB MPOEKTUPYEMOro Kapbepa,
paspesa.

B npenenax npuamMbl BO3MOXHOMO 06pyLLIeHNs JonyckaeTcs (DopMUPOBaTh 0GbEKTbI MHPPACTPYKTYpPbI, HAXOXAEHWUE Noael U MEXaHU3MOB.

18. Mo mepe yrnybku Kapbepa, paspesa, C MEePUOAMYHOCTLIO, YCTAHOBMEHHON MPOEKTHOM OOKyMeHTauuel Ha MpoM3BOACTBO Mapklienaepckux paboT, nposoamuTcst
KapTUpOBaHMe YCTYMNOB Ha KaXXOoM BHOBb BCKPbITOM FOPU30HTE C HAHECEHNEM BbISIBNEHHbIX CTPYKTYPHBLIX 3MEMEHTOB Ha ropHO-rpadUyeckyto JOKYMEHTaLMIO.

YuyacTku, noaBepxeHHble aedopMaumsM, HaAHOCATCS (OKOHTYPUBAKOTCA) Mocre KX OOHapyXXeHUst U HAHOCATCA Ha TFOPHO-TpadMyeckytd LOKYMEHTaUul B CPOKMU,
yCTaHOBIEHHbIE MPOEKTHOWN [OKYMEHTaLUMEN Ha NPON3BOACTBO MapKLUeiaepckux padorT.

19. Mo pes3ynbTataM NHXEeHEePHO-reosriorn4eckoro n3y4yeHnda maccmea ropHbixX nopoa and 06BbEKTOB C 06 BEMOM pa3pa60TK|/| FOpHOIZ mMaccbl 1 MUIANOH Ky6|/|‘-IeCKI/IX MeTpoB
n bonee n npu KOM6MHMpOBaHHOM crnocobe BegeHust FOPHbIX pa60T COCTaBNAETCA reomexaHn4eckaa Mmogesib MeCTopoXaeHus (y‘-IaCTKa Heﬂ,p), B KOT0p0l7| OoTpaxaeTtca:

neTporpadu4ecknin 1 MMHeparbHbI COCTaB MaccuBa FOpHbIX NOpPoL;

OCHOBHbIE M BTOPOCTENEHHbLIE CTPYKTYPbI (pasnombl, HanacToBaHWe, CKNagyYaToCTb, CUCTEMbI TPELUMH);
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NPOYHOCTHbBIE XapaKTePUCTMKN NOPOA B oOpasue, CONpoTMBIIEHME CABUTY MO MOBEPXHOCTAM OcrnabneHus, NPOYHOCTb MaccuBa Nopog;

dmsmdeckne n AedopMaLMOHHbIX XapakTEPUCTUKM NOPOL U MacCuBa;

rmaporeoniornyeckne anemMeHTbl, PUNbTPaUNOHHbIE N EMKOCTHbIE CBOMCTBA NOPOA, PEXMMbI NePEeTOKOB, YPOBHM NOA3EMHbIX BOA, pacnpeieneHme nopoBoro aBrneHuns;

TemnepaTypHbIN PEXUM MaccuBea;

CENCMUNYHOCTb TEPPUTOPUN;

CYLLECTBYIOLLNE FOPHbIE BbIPAOOTKM M NYCTOThI;

napameTpbl NPMPOAHOIO MOMSA HANPSHKEHWUI;

netporpadunyeckmin 1 MrMHeparnbHbI COCTaB MaccmBa roOpHbIX NOPOA,;

OCHOBHbIE 1 BTOPOCTENEHHbIE CTPYKTYPbI (Pa3nombl, HannacToBaHWe, CKNagyYaTtoCTb, CUCTEMbI TPELLMH);

NPOYHOCTL NopoA B obpasue, ConpoTUBNEHWNE CABUTY MO NOBEPXHOCTAM ocnabneHus, NPOYHOCTb MaccmMBa NOpoA;

dmsndeckne n AedopMaLMoHHbIE XapakTEPUCTUKM NOPOS U MaccuBa;

rMaporeosiornyeckne aNeMeHTbI, rmgpaBnmyeckas NPOBOOUMOCTb, PEXMMbI MEPETOKOB, YPOBHU MOA3EMHbIX BOA, pacnpeaeneHne nopoBoro 4aBneHus;

TemnepaTypHbIA PEXMM MaccuBea;

CENCMUYHOCTb TEPPUTOPUM;

CyLLeCTBYIOLLME FOPHbIE BbIPAOOTKM M NMYCTOThI;

napameTpbl NPMPOAHOIO MOMS HaNPSHKEHWUNA.

20. Bug reomexaHunyeckon Mopenu (OByX- Unn TPEXMEPHOEe NPOCTPaHCTBEHHOE NpeAcTaBneHue) n Tun (uudpoBas u/mnm Ha OyMaXkHbIX HOCUTENSIX) onpenenseTcs
aKcnnyaTupytoLen opraHusauuent. Mo Mepe pasBuUTUS OTKPbITbIX FTOPHLIX PaboT, HO HE PeXXe OOHOro pasa B rof, reoMexaHnveckast MOLENb MeCTOPOXAEHUSA AOMKHA YTOYHATLCS
Ha OCHOBE WHXXEHEPHO-Te0NorM4ecKoro N3y4eHnss Maccmea ropHbIx nopog.

21. B npouecce aKkcnnyatauMm MecTOPOXAEHUS MO pe3ynbTaTaM WMHXEHEPHO-TreoNormYyeckoro U3y4eHnss MmaccuBa ropHbiX Mopog AOMNyckaeTcsl BHECEHWE U3MEHEHUN B

MPOEKTHYH [OKYMEHTALMIO C KOPPEKTMPOBKOW napamMeTpoB OOpPTOB, YCTYMNOB, OTKOCOB. BHeceHMe M3MEHEHUN B MPOEKTHY [OKYMEHTauul MNpouM3BOAUTCS MPOEKTHOW
opraHusauuen.
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22. NHxXeHepHO-reonormiyeckoe n3ydeHune BbIMOSTHAETCSA IKCMyaTMpYHOLLE OpraHu3aumen nnm cneumnanmanpoBaHHON opraHn3auunen.

23. Ina obbekToB BeAeHMSA OTKPbITbIX FOPHbIX paboT Il knacca onacHOCTW M Npu KOMOMHMPOBaHHOW pa3paboTke MeCTOpOXOeHWI B npegernax npubopToBOro mMaccvea
BbINOMHAETCA UHXEHEPHO-reonormieckoe 1 rmaporeoniornyeckoe panoHMpoBaHMEe MacCUBOB FOPHbIX MOPOA (Qanee - MHXEeHepHO-reonornyeckoe panoHMpoBaHUE), KOTOpoe
OOIMKHO cofepxaTtb: onpeaeneHue rpaHnl, OAHOPOOHbIX Y4aCTKOB HeAp, MOAerNb BEPOATHOrO AedopMUMPOBaHMS, MeTodbl pacyéta YyCTOMYMBOCTU BOPTOB M YCTYMNOB Kapbepos,
pa3pe30B, cnocobbl ynpaBneHus nx yCToMYnBOCTbIO.

NHxxeHepHo-reonormyeckoe panoHMpoBaHUe OOIMKHO BbINOMHATHCS CneLmManbHOW rpynnor no HabniogeHno 3a yCTONYMBOCTBIO UMK CNeLManM3MpoBaHHON opraHm3aLmen.

24. OCHOBOW WHXEHEPHO-Te0sIorMYeCcKOro pavoHUPOBaHUS SABMSIOTCS MaTepuanbl reofiorM4yeckoro M MHXEHEPHO-reonorMyeckoro n3yyYyeHmust MecTopoxaeHus (ydactka

He,u,p) Ha BCEX CTaandax ero oCBOeHuA.

IV. TpeGoBaHUA K rMAPOreonorn4eckomMy U3y4yeHmo MaccrMBa ropHbIX noposa
25. V3yyeHne rvaporeonormyecknx ycrnosun (rMaporeoniornyeckoe M3yyvyeHue) MaccvmBa rOpHbIX NMOPOA MECTOPOXKAEHWUS OOMMKHO OCYLLECTBNSATLCS MO cneumanbHbIM
nporpaMmmam (pernameHTam) COBMECTUMbIM C MporpaMMamMm paboT No N3yYEHMIO ero MHXEHEPHO-reonorMyecknx yCrnoBun B COOTBETCTBMU C TpebOBaHMAMMN, YCTAHOBMEHHbIMY B
npunoxexun N 2 k MNpasunam. MNMporpamma rmaporeonorn4eckoro ndyyeHms paspabarbiBaeTCs 1 BbINOMHAETCS SKCNyaTUpyoLWwen opraHnsauuen n (unun) cneunanmampoBaHHON
opraHm3aunen Ha Bcex CTagmnsix OCBOEHMS MECTOPOXOEHMS.
'vaporeonornyeckoe ndyvyeHne MectopoxgeHus (ydactka Heap) AOMKHO BKIHOYaTh:
OLIEHKY M TUNN3aLMIo TMAPOreosiorMyecknx yCrnoBuin yyactka Heap, NpeaocTaBNeHHOro B Nonb3oBaHve 1 (Mnun) nnowagen 3aneraHys nosesHblX UCKoNaeMblXx;

cxemaTtunlauuto YCHOBMVI (bI/IJ'IpraLI,VIVI noa3eMHbIX BO K TOPHbIM Bblpa6OTKaM n BOﬂ,OI’IpMéMHbIM cucteMmam OCyLlUeHUs;

OLIEHKY U MPOTHO3 TEXHOTEHHOTO PeXumMa MoA3eMHbIX Bofd, O6LMX NMPUTOKOB B rOpHbIe BbIPABOTKM WM pacnpedeneHne yaenbHbIX BOAOMPUTOKOB No 6opTaM Kapbepos,
paspesos;

OLLEHKY M NPOrHO3 abCOMTHBLIX 3HAYEHUN U U3MEHEHUS BENUYMHBI TMAPOCTATUYECKNX HAanopoB B NMPMOOPTOBLIX MaccuBax C YCTAHOBMEHWEM BENUYMHbI BOOOMNPUTOKOB B
ropHble BbIpaboTKY;

OUEHKY BIIMAHNA NMOBEPXHOCTHbIX N NOA3E€MHbIX BOA4 Ha yCTOI7ILII/IBOCTb 60pTOB, YCTynoB, OTKOCOB;
OUEHKY BIIMAHNA USMEHEHUA Tnaporeonormn4ecknx yCﬂOBI/IVI B npouecce 0Tpa6OTKI/I MeCTOpOXAEeHNA Ha OXpaHAeMble NpupoaHble N TEXHOINeHHblIe 00BbEKThI.
Mo pe3ynbTatamMm HpOBeﬂéHHOFO rmagporeosiormM4eckoro N3yy4eHna OO KHbI ObITb pa3pa60TaHbl:

MeponpuaTna No ynpaerieHUo peXXnMom noa3eMHbIX U MOBEPXHOCTHbLIX BOA, BITUAKOLWNX Ha yCTOVI'-IVIBOCTb 60pTOB, YCTynoB, OTKOCOB,;
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cnocobbl ApeHaxa MecTopoXaeHns (ydacTka Heap).
26. B xofe rmaporeonornyeckoro n3y4eHns Maccuea ropHbIx Nopod AOSKHbI ObiTb BbIMOSTHEHbI:
OMbITHO-(UNBTPALMOHHbIE UCCNEAoBaHUS (OTKAYKWU, HAaNMBbI, HAarHeTaHne, OMnbITHO-3KCMNyaTaLMOHHOE BOAOMNOHWKEHME);

pexXumMHble HabnaeHMa 3a HanopamMmu NOA3EMHbIX BOA B CKBaXKMHaX NpuOOPTOBLIX MAacCUBOB, a TakkKe Ha CKBaXKMHAX pervoHanbHou HabnwogaTtenoHom cetu (Npu ux
HanNuuMm) Ha cTagum aKCnnyaTauumn, KOHCepBaLUKN 1 NUKBMAALMM KapbepoB, pa3pesos;

CcTauuoHapHble HabnaeHUs 3a BoOoNpUToKamu;

aHann3 aEKTUBHOCTI CUCTEM ApPEHaXa;

rmgporeornorMyeckasi CbemMka MaccuBa ropHbIX NOPOA;
reovanyeckme UccreoBaHus B CKBaXKUHax;

reoxmmmnyeckoe onpoboBaHne Noa3eMHbIX U MOBEPXHOCTHLIX BOA;

rmgponornyeckne HabnoaeHus.

27. PeweHne 0 HeobGXOAMMOCTU [OOMOJSIHEHUS NpAMbIX OﬂbITHO-(bVIJ'IpraU,I/IOHHbIX nccrnegoBaHMM KOCBEHHbIMM  MeTogamm (pe3MCTVIBVIMeTpI/IFI, pacxogomeTpus,
TepMOMeTpI/IFI) npuHMUMaeT opraHn3aund, segyulaa rugporeosiornd4eckoe n3y4yeHne maccmea, no corfnacoBaHuMio C SKCﬂﬂyaTMpyPOU.J,eVI OpI'aHI/I3aLI,Mel7I.

28. Ha MecCTopoXaeHUsiX, CMOXXeHHbIX OGBOAHEHHLIMU MEeCYaHO-TMIMHUCTLIMU OTMOXKEHUSIMU, HabMNOAeHUs 3a YPOBHEBbLIM PEXMMOM MOA3EMHbIX BOL AOJTKHbI
NPOBOAUTLCA C OAHOBPEMEHHOW hukcaumein UnbTPaUMOHHbIX AedopMaLMii, BO3HUKAIOWMX B MacCuUBE FOPHbIX Mopon nop AeilcTBveM unbTpaunMoHHoro notoka. Mpu
[OKYMEHTUPOBaHWUM BbISIBNEHHbIX AedopMaLnii MKCMpYOTCA XapakTep aedopmauuii, MTONOrMYECKUiA COCTaB, BNAXXHOCTb U MOPUCTOCTb MNOPOA.

29. HabniogeHns 3a ypOBHEBbLIM PEXMMOM MNOA3EMHbLIX BOA AOMKHbI MPOBOAMTBCS C OAHOBPEMEHHON dukcaumen unbTpauMOoHHbIX AedopMaLin, BO3HMKAOLWMNX B
MaccuBe TOpHbIX MNopod noAd Aeuctenem uUNbTpauMoHHOro mnotoka. [lpy [AOKYMEeHTUpOoBaHWW BbISBMEHHbIX AedopMaumin  OUKCUPYIOTCA Xapaktep AedopMaumi,
NNTOMNOMMYECKNIN COCTaB, BMNaXHOCTb U NMOPUCTOCTb Nopos.

30. HabnioageHus 3a YPOBHAMU (HanopaMM) noa3eMHbIX BOA4 AOJKHbl BbINOJNIHATBCA B OOHO BpeMaA C 3aMepaMu BOAOMNPUTOKOB B TOPHble Bblpa60TKI/I, nebutos
Bop,osa6op0|3, ypOBHeI7I NOBEPXHOCTHbIX BOOOEMOB 1 BOAOTOKOB.

31. I'Iporpamma HabnogeHUn n napameTpbl HabntogaTenbHoM ceTun 3a rmgpoanHaMnyecknmMm pexmMmoM noAa3eMHbIX BOA Ha MOJiAX 3KCnjliyaTtupyemMblX KapbepoB, pa3pe3oB
n ﬂpVIJ'IeFaIOLU,eIZ TEeppUTOpUN B 30HE BITUAHNA TOPHbIX pa60T onpepgenarTcA opraHM3aL|,|/1e|7|, Beﬂ,yLLI,EVI rmgporeosnorn4yeckoe nsy4eHmne maccumea.

32. mybuHa HabniogaTenbHbIX CKBaXMH OMNpedensietcd C YYETOM reoslorMyeckoro CTPOEeHUs npubOopTOBOro MaccuBa, MPOEKTHOW U OOCTUrHYTOW rmnybuHbl Kapbepa,
paspesa. CKBaXWUHbI, BKIOYas CKBAXXWHbI perMoHarnbHoOW HabniogatenbHon cetn (Mpu MX Hammymm), OOMMKHbI ObiTb 060PyOOBaHbl pa3gefnibHO Ha BCE OCHOBHblE BOAOHOCHbIE
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nracTbl (ropu3oHTbI) B Npedenax npubopToBOro Maccuea.

33. PGSyJ'IbTaTbI rmaporeosiormn4ecknx nccrneaoBaHui: NosioxXeHne HOBerHOCTeVI genpeccuun, pacnpepgeneHue HanopoB B I'IpVI60pTOBOM MaccuBe - OOIDKHbl ObITb
Mcnonb3oBaHbl Npu pacqéTax yCTOVI'«-IVIBOCTVI YCTYMNOB, CJITOXEHHbIX ANCNepCHbIMW nopogamu, n 60pTOB KapbepoB, pa3pe30oB N OTKOCOB OTBaJioB.

34. Mo pes3ynbTatam rmgporeosiorm4eckKoro nccriegoBaHna He pexe o4HOro pas3a B rog npoBoguTCA rmgporeosiorm4yeckad CbemMka, BblMOJIHAETCA NPOrHo3 BOA4OMPUTOKOB,
nonoXxeHua HOBerHOCTeVI aenpeccuun, pacnpegeneHua rmnapocrtatn4ecknx HanopoB B I'IpI/I60pTOBOM mMaccuee. MeToabl rmaporeoniormn4eckoro rnporHo3a onpeagendaeT
opraHudauua, seayulaa rmgporeofiormn4eckoe nsydeHme maccmea 1 cornacoBbiBalOTCA B yCTaHOBITIEHHOM nopdake C 3KcnnyaTV|pyrou.|,e|7| OpFaHVISaLI,VIeIZ.

35. I'IporHos BOOOMNPUTOKOB B TOpPHbIe Bblpa6OTKVI N CteneHb BJIMAHUA Ha yCTOVILlVIBOCTb 60pTOB, YCTynoB, OTKOCOB pa60T Nno BOAOMNOHWXEHUIO NMPWU 3KCnJyaTauunnm

MECTOpOXAEHUs (y4acTka Heap) onpenensioTcs reo@unbTPaLUOHHBIMU pacyéTamum.

V. Tpeb6oBaHus K pacyeTy YCTOMYMBOCTU GOPTOB M YCTYNOB KapbepoB, pa3pe3oB U OTKOCOB OTBasioB
36. YcTonmumBocTb GOPTOB, YCTYMNOB, OTKOCOB OLEHMBAETCS MO Hauboree HanpsbkEHHOM MOBEPXHOCTU CKONbXEHUS B 3aBMCMMOCTM OT BO3MOXHbLIX BMAOB M ¢hopm
aeopMnpoBaHns y4acTKoB MaccrBa ropHbIX NOPOS B COOTBETCTBUM C TpeboBaHUAMM, ycTaHoBNEHHbIMY B npunoxeHun N 3 k MNpasunam.

Haunbonee HanpskéHHas noBepxHOCTb GOPTOB, YCTYNOB, OTKOCOB AOKHA OnpedensTbCsd B OTHOLEHWM paccMaTpyMBaeMOn KOHCTPYKUMM (FOPHOM BbIpaboTkm): yCTym;
rpynna ycTtynos; 60pT; OTKOC; SpycC.

37. OueHka yctonumBoctT BOpTOB, YCTYNOB, OTKOCOB, ONpeferieHne Ux napaMeTpoB MPOU3BOAUTCS C YYETOM MPUPOAHBLIX U FOPHOTEXHUYECKMX (DaKTOPOB Ha OCHOBE
OETEPMUHMPOBAHHOIO U (M) BEPOSITHOCTHOIO NOAXOA0B METOAaMMU:

npeaensLHOro paBHOBECHS;

YNCNEHHOrO MOAENMPOBAHNA HanPsXXEHHO-AeOPMUPOBAHHOIO COCTOSIHUS MaccmBa ropHbIX NOPOA,;

BapuaLMOHHbIM.

PacuéTHble cxembl, MeTOA pacyéta unmu nx KOMBuHaumsa 1 nepedveHb NCXOOHbIX AaHHbIX ONpPeaensAlTCs NPOEKTHOW AOKyMEHTaLm en.

38. lNpu geTepMrHUMPOBaAHHOM NMoOAXo4e KpUTepueM YCTOMYMBOCTU ABMSAETCS KOIUUMEHT 3anaca yCTOMYMBOCTU (OTHOLIEHME YAEPXUBAKLWMX 1 CABUraloLWwmux CUmn Ha
cchopMmUpoBaBLLENCSH MOBEPXHOCTU CKOMBXEHUS), KOTOPbIN OOMKeH OblTb HE MeHblLe HOPMAaTMBHOrO, yCcTaHoBeHHoro B npunoxerun N 4 k MNpasunam. MNpyn BEPOATHOCTHOM
NOAXOAE KPUTEPUEM YCTOMYMBOCTU SABNSETCS KOIMMPULMEHT 3anaca yCTOMYMBOCTU - JOMYCTUMAas BEPOATHOCTb pasBUTUS AedopMauumi, KOTOpble onpeaenstoTcs NpoeKTHON
AOKyMeHTaLumel ¢ y4ETOM pas3MeLLieHNs aNeMeEHTOB MHpacTpyKTypbl 06bekTa HeapOMNonb30BaHMS.

39. MNpwn oueHKke YyCTONUMBOCTM OTBASOB AOMKEH BbIMOMHATLCA KOMMEKC paboT no o6ocHOBaHMIO NapamMeTpoB oTBanoB.. pu akcnnyaTaumMm oTBanoB BeAETCS KOHTPOMb

NX COCTOSIHWUS, a NpW NpeBbILLIEHUN KpUTepreB 6e30NacHOCTM, YCTAHOBIEHHbIX NPOEKTHOW OOKYMeHTauuen, pa3pabaTtbiBaloTCa MeponpuaTis Mo YNpaBfeHUlo YyCTONYMBOCTbLIO
OTKOCOB B cOOTBeTCTBUM C npunoxeHnem N 5 k Npasunam.
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40. OueHKka YCTOWYMBOCTM GOPTOB M YCTYMOB KapbepoB, paspesoB MNpu KOMOWHWPOBAHHOW pa3paboTke MEeCTOPOXOEHWA [OSKHA BbINOMHATECA C  YYETOM
nocreaoBaTeNlbHOCTU PasBUTUSE OTKPbITbIX M MOA3EMHbIX FOpHbIX paboT, XxapakTepa CABMXKEHMS U CMOCOGOB yrpaBfieHNsi COCTOSIHUEM MacCuBa FOPHbIX NMOPOA, KOHCTPYKTUBHbLIX
napameTpOB CUCTEM OTKPbITOW M NOA3EMHON pa3paboTok, TEXHONOrMK BegeHUst 6ypoB3pbiBHbIX paboT B COOTBETCTBUM ¢ npunoxeHneM N 6 k [Npasunam.

41. B oTHOWeEHNM OOBLEKTOB BeAeHWMs OTKPbITbIX FOpHbIX paboT Il knacca onacHOCTM M Npu KOMOBUHUPOBaHHOW pa3paboTke MECTOPOXAEHMN PaCYE€Tbl YCTOMYMBOCTMU
GOpPTOB M YCTYMNOB KapbepoB, pa3pe30oB OOIMKHbI BbINOMNHATLCA pas3genbHO AN BblAEMNEHHbIX Ha 3Tane MHXEeHEepPHO-reornormyeckoro panoHMpoBaHUSA MECTOPOXAEHNS Y4acTKOB
MaccuBa ropHbIX MOPOA C Y4ETOM OPUEHTUPOBKU NPOTKEHHBIX MOBEPXHOCTEN OCrnabneHms OTHOCUTENBHO YCTYMNOB U GOPTOB.

42. BnusaHne 3emneTpaAceHun Ha YCTOMYMBOCTb GOPTOB M YCTYMOB KapbepoB, pas3pe30oB M OTKOCOB OTBANoOB YYUTbIBAETCA B CEMCMWYECKU aKTUBHbIX panoHax. [Ans
CKanbHbIX MacCMBOB Y MacCMBOB AMCNEPCHBIX MOPO4 CO CTeneHbl BodoHackIweHnss meHee 0,9 unm koadduumneHtom dunstpaumm 6onee 100 m/cy T BNNSHNE 3eMNETPACEHNN
OOMyCKaeTCsl He yYMTbIBaTb.

43. Pacuér yCTOl7|'~WIBOCTl/I 60pTOB, YCTYnoOB, OTKOCOB, CJIOXEHHbIX 00OBOAHEHHBIMMU ancnepcHbiMn CBA3HbIMKU NMopodaMu, OOJNKEH Npou3BOANTbLCA C NpUBIIEYEHUEM
cneuwanmsprBaHHon opraHusauun.

Mpy NPOCTbIX TMAPOreoriorMyecknx YCrnoBusX OOMYCKAeTCH BbIMNOMHATb PacyéT YyCTOMYMBOCTM GOPTOB, YCTYNOB, OTKOCOB, CIOXEHHbIX OOBOAHEHHBIMU OUCMEPCHbLIMU
CBSI3HbIMW NOPOAAMM, HeAPONOb30BaTeNEM NN NPOEKTHOM opraHn3aLumnen.

44. Mpun pacyéTte yCTONYMBOCTM YCTYNOB KapbepoB U pa3pes3oB, COXEHHbIX NOMyckanbHbIMWU U AUCMEPCHBIMM NOpogamMn, U OTBanoB, OpMUPYEMbIX U3 FAMHUCTBIX UM
nonyckanbHbIX MopoAd U (MnM) M3 CMECU TMMHUCTBIX U CKamnbHbIX MOPOAd, AOMMKHO YYUTbIBATbCH BNMSIHWE HArpy3oK OT CTauMOHApPHO pPasMELLEHHOTO FOPHOTPAHCMOPTHOro
obopynoBaHusi B cootBeTcTBUM € npunoxeHnem N 3 k Mpasunam.

45, Onga YCTYNnoB, CJTIOXEeHHbIX 0BOBOOHEHHBIMU ancnepcHbiMM nopogamMun, OO0J1KHbl BbINOJTHATBCA OUEHKa BO3MOXHOCTU MNMpPoABJI1EHUA (bI/IJ'IpraLI,I/IOHHbIX p,ecbopmau,mﬁ n
npegycMmatTpmnBaTbCA MeponpuATUA no ynpasieHUo nx yCTOVI‘-IMBOCTbPO.

46. OueHka (PU3NKO-MEXAaHNYECKUX CBOWCTB MaccuBa ropHbIX NMOPOA AOMKHA NPOM3BOAUTLCA MO pe3ynbTaTam nabopaTopHbIX W/WNKU NONEBbLIX UCMLITAHUA U U3y4YeHUs
CTPYKTYpbl MaccuBa ropHolx nopog (npunoxexue N 7 k Npasunam).

npOHHOCTHbIe cBOMCTBa nopoa oTeBana OOJNKHbl onpenendaTtbcd C yHéTOM X rpaHynioMeTpmn4eCcKkoro cocrtaBa.

Ha akcnnyatvpyembix MeCTOpOXAEHUsIX oLeHKa (DU3NKO-MexaHW4eckux CBOWCTB MaccuBa rOpHbIX Mopon yTovHseTcs no akrtam npousowenwmx gedopmaumn Ha
OCHOBaHUM peLleHn obpaTHONM 3agaqun.

47. Ha atane npeanpoekTHbIX NPopaBoToK U TEXHUKO-9KOHOMUYECKUX OBGOCHOBAHWUIA NpW OTCYTCTBUM MHGOPMAaLMM NO MPOYHOCTHLIM U AedopMaLMoHHbIM CBOMCTBaM
MaccuBa ropHbIX NMopof NMoBepXHOCTAM ocnabneHuii 4onyckaeTcs UCMoNb3oBaTh CpaBoYHble MaTepuarnbl U pe3ynbTaTbl UCCNeqoBaHUA, NPOBEAEHHBIX HA MECTOPOXAEHUSIX
(y4acTkax Heap) CXOXMX MO YCIOBUAM 3arneraHus.

48. B xofe NpoeKkTUpoBaHUSl Ansi KOHKPETHOrO KOHTypa G0OpTOB kapbepa, pa3pesa M OoTBana Ha OCHOBaHWM 0BOOLLEHHBLIX Pe3ynbTaToB UHXEHEPHO-Te0NorMyeckoro u
TMAPOreosiorM4eckoro U3y4eHus MaccuBa ropHbIX NOPOA, AOMKHbI ObiTh BbIMOMHEHBI MOBEPOYHbIE PACHETHI YCTONYMBOCTY.
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49. BnivsiHne KanuTarnbHbIX NOA3EMHbIX TOPHbIX BbIPAbOTOK HA PacyéT YCTOMYMBOCTM BOPTOB KapbepoB M Pa3pesoB He YYUTLIBAETCS.

50. B uensx npumeHeHus (anpobaunmn) TEXHUYECKMX CPEACTB W (MMM) HOBbIX TEXHOMOMMMW, OTAMYHBLIX OT MPeayCMOTPEHHbIX MPOEKTHOW AOKYMeHTauuen, AonyckaeTcs
npoBedeHne COrnacHO YCTaHOBMEHHbIM TpeboBaHMAM OMbITHO-NPOMBILIMEHHBIX MUCNbITaHWA. Mo pesynbTataMm NpPOBEeAEHMS OMbITHO-NPOMbILUSIEHHBIX MCNbITAHUA Mocne KX
3aBepLUEHNs MOAroTaBfMBaETCA COOTBETCTBYIOLLE 3aKMYeHne crneunanusMpoBaHHON OpraHvM3aument C OLEHKONW BO3MOXHOCTU PacnpoCTpaHEHUs pesyrnbTaTOB Ha OObekT
JKcnnyaTaumm ¢ y4TOM ero panoHUpoBaHMs.

51. MNo pesynbTatam pacyéta ycTom4mBocTM OOPTOB, YCTYMNOB, OTKOCOB B MPOEKTHOW OOKYMEeHTauun onpeaensieTcs wupuHa 6epm, BbiCOTa YCTYMOB, YrMbl HaKMoOHa
YCTYnoB, B TOM 4yncne paboumx, n 60pToB 1 y4acTkoB 60PTOB HA KOHEYHOM U/MMN MPOMEXYTOYHOM KOHTYpPE.

VI. MOHUTOPUHI YCTOWYUBOCTM GOPTOB U YCTYNOB KapbepoB, pa3pe3oB U OTKOCOB OTBAarioB
52. B npouecce akcnnyaTauuM oGbeKTOB BeOEeHUS! OTKPbITbIX FOpPHbIX paGoT Ans CBOEBPEMEHHOIO BbISIBIIEHUS] OMAaCHbIX 30H M MPOrHO3MPOBAaHWS OMaCHbIX CUTyaLuii
[OJKEeH BECTUCb KOMMIEKC MapKLIenaepCKnx, reoTeEXHUYECKUX, MMAPOreoniorMyecknx U UHbIX HabmoAeHIn, AOCTaToOYHbIX ANt oGecneyeHnss Hop MarnbHOrO TEXHONOMMYECKOro
LMkna paboT, BKIoYaloLWwmit BU3yarbHble ¥ MHCTPYMEeHTarnbHble HabnioaeHns 3a YCTOMYMBOCTbLIO GOPTOB, YCTYMNOB, OTKOCOB (Aarnee - MOHUTOPUHT YCTOWYMBOCTHM).

Mapkwenaepckme WHCTPYMeHTanbHble HabnwoaeHns B pamMkax MOHUTOPUHra YCTOWYMBOCTM MNPOBOAATCA B MOPSiAKE, YCTAaHOBIEHHOM MNPOEKTOM NPOW3BOACTBA
MapKLenaepckux paboT, yTBepxaaeMbliM TEXHUYECKUM PYKOBOAMTENEM 3KCMyaTUPYOLLEA opraHu3aumm.

53. TpeboBaHus k cocTaBy paboT N0 MOHUTOPUHIY YCTONYMBOCTM BOPTOB, YCTYMNOB, OTKOCOB yCTaHOBMNEHbI B npunoxeHnn N 8 k Mpasunam.

54, Bmsyaanble HabntogeHus 3a yCTOVI‘-II/IBOCTbiO 60pTOB, YCTYynoB, OTKOCOB AOJIKHblI MPOBOONTLCA HE peXe OA4HOro pasa B mMecdu cneuumanucrtamm reonorn4yeckon um
MameeVl,qepCKon Cﬂy)K6 (reonoro-mapKLuerepCKaﬂ cny>K6a) n cnedmanmuctaMmm rpynnbl N0 MOHUTOPUHTY W 3aKMO4YakTCA B q)I/IKcaLI,MM BCEX NPU3HaAKOB Ha4dMHaroLWmnxcsa
p,ecbopmau,vuh 60pTOB, yCTynoB, OTKOCOB, reoJiorm4eCKnx n ropHoOTEXHNYECKUX d)aKTopOB, BITNAOLWNX Ha UX yCTOIZ‘-II/IBOCTb. Ons npoeeaeHnA HabnogeHun MOryT NpUBINEeKaTbCA
cneunanm3npoBaHHblie opraHmn3auunin.

PesynbTaTtbl BM3yansHOro HabnogeHns 3aHOCATCA B crieumarnbHbIA XXKypHan ocMOTpa COCTOSIHUSI GOpPTOB, YCTYMOB, OTKOCOB M MOANWUCHLIBAKOTCA MULIOM, NMPOU3BEALLIMM
ocmoTp. O pesynbratax HabnoaeHun B 0b6sa3aTensHOM nopsake MHHPOPMUPYETCS TEXHNYECKUIA PYKOBOAUTENb SKCMyaTUPYHOLLEN opraH1u3aumm.

55. MIHCTpyMeHTanbHble MapKLengepckme HabnogeHms ons BbisiIBIEHUS 30H U y4aCcTKOB MposiBrieHns aedopmaumii 6o0pToB, YCTYMNOB, OTKOCOB A0 JIKHbLI ObiTb Ha4aTbl o
Hayana p[obblyHbIX paboT B Kapbepe, paspese. [lepnoaMyHOCTbL HabGNOOEHWA B 3aBUCUMOCTU OT (DaKTUYECKMX FOPHO-FeONOMMYeckUX YCIOBUA Ha MeCTOPOXAEHWM
yCcTaHaBnMBaeTCs B NPOEKTe NPou3BOACTBa MapKLleaepckux paboT (HabnogaTensHom cTaHLMKn) U KOPPEKTUPYETCS Mo Mepe pasBuUTUS AedopMaLMOHHbLIX MPOLLECCOB Mo Mepe
O0TpaboTKN MECTOPOXAEHNS U UHTEHCUBHOCTW NOHMXEHUSI paboT B kapbepe, HO He MOXeT ObiTb MeHee 1 pasa B rog.

Mapkieiaepckue paboTbl, BKIOYas UHCTPYMEHTamNbHble MapKLIeiaepckue HabniogeH s, NPOBOAATCA MapKLUEROepcKoi Cry>Kboi akcniyaTmpyloLeid opraHusauum, nnéo
npuBreKaemon cneunanusMpoBaHHON opraHu3auunen, MMetoLwel NLEH3NI0 Ha NPOU3BOACTBO MapKLIenaepckux pador.

56. Ha ocHoBaHWM pe3ynbTaToB MOHUTOPUHIA YCTOMYMBOCTM Ha ydacTKax NposiBrieHns aedopMaL i, npesblaoLwmx 4oNyCTUMbIE 3HAYEHUS, MepecMaTpUBaloTC PEXUM,
COCTaB MapKLIEeNgepCKUX NHCTPYMEHTarbHbIX Y UHbIX HabMoOEeHWIA 1 onpedensoTca MepPonpUATMS Mo NPUBEAEHUIO BbISBIIEHHbIX y4acTKOB B 6e3onacHoe COCTOsIHME, KoTopble
OTpaxaloTcs B NnaHe pasBUTMS rOpHbIX paboT Ha NpeacToAwmn kaneHgapHbli nepuog (npunoxenue N 8 k Mpasunam).
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57. Ha obbektax BedeHWs OTKPbITbIX FOPHbIX paboT Il knacca omacHOCTM U MpU KOMOWHWPOBAHHOW pa3paboTke MEeCTOPOXAEHWUS IKCTIyaTUMpYIOLLEe opraHu3aumei
co3paéTcs cneunansHas rpynna rno MOHUTOPUHIY U MPOTrHO3Y YCTOWYMBOCTM GOPTOB, YCTYNOB, OTKOCOB. CoCTaB rpynnbl U AOHKHOCTHbIE 06513aHHOCTUN YTBEPXKAAET TEXHUYECKUIA
pyKoBOAUTESb 3KCMIyaTupyloLle opraHv3auuv. HayuyHble opraHusauun npuvBrekalTcs kK paboTe rpynnbl MO PELUEHMIO TEXHUYECKOTO PYKOBOAWUTENS IKCMyaTUpytoLLei
opraHusaumu.

CneuvanbHas rpynna no MOHWTOPWHIY M MPOrHO3y YCTOMYMBOCTM GOPTOB, YCTYNOB, OTKOCOB MPOBOAWUT aHanM3 pesynbTaToB, MOMYYEHHbIX B MPOLECCe MOHWUTOPUHra
YCTOMYMBOCTM (MapKLLENAEPCKMX, FeOTEXHUYECKUX, TMOPOreosiorMYecknX U MHbIX HabntoaeHui), n3yyaeT BbiSIBIIEHHbIE HapyLIEHUS YCTOMYMBOCTU, YCTaHaBNMBaET NPUYMHBI UX
BO3HUKHOBEHMS, AAET NPOrHO3 BO3HUKHOBEHMS OMaCHbIX CUTYaLMiA, OLEHKY pucka pasBuTua gedopmaLuuii 1 BEPOSTHOCTU HapyLUEHUs1 YCTOMYMBOCTU GOPTOB, YCTYMNOB, OTKOCOB,
paspabaTtbiBaeT NpoTUBOAEOPMALMOHHBIE MEPOMPUSTUS.

58. npOﬂ,OJ'I)KVITeﬂbHOCTb MOHUTOPUHIa YCTOVIHMBOCTVI ApycoB OTBaJ1oB MNOCJ/ie OKOHYaHUA €ero OTCbINKN onpenendeTca KrnacCcoM cKnaaunpyembixX nopoa m CoCTtodHnemM
OCHOBaHuA oTBana.

Ha otBanax, Cd)OpMVIpOBaHHbIX Ha HaKIOHHOM NPOYHOM WM HAKIOHHOM MHOroJieTHEMEpP3JyioM, a TakKkKe Ha cnabom OCHoBaHWMU, MOHUTOPWUHT yCTOVI‘-IVIBOCTI/I AOJIKEeH
BbIMNOJTHATLCA A0 NOJIHOro 3aTyXaHua npoueccoB COABUMXEHNUA.

Ha otBanax, Cq.)OpMVIpOBaHHbIX CKalnbHbIMM nopodamMn Ha ropm3oHTarlbHOM MPOYHOM WJTM MHOrorieTHemMep3rnioMm OCHOBaHUWU, MOHUTOPUHT yCTOIZLII/IBOCTI/I MOXeT ObITb
I'IperaLIJ,éH nocrne OKOH4YaHnA OTCbINKKU, €CN BEJTUYUHbI ﬂed)OpMaLl,VIVI He npeBbllWaknT A0NyCTUMbIX 3HaYEeHUN.

59. Mpu kOMBUHMPOBaAHHOW pa3paboTke MECTOPOXAEHUN NPWU OpraHM3aLMn MOHUTOPUHra YyCTOMYMBOCTU AOIMKHbI NpeaycMaTpuBaTbCca MeTodbl (Cnocobbl) 1 cpeacTea
KOHTPOMS Hanu4uns N CoCToAHUSA ChOPMUPOBAHHBIX MYCTOT M MONOCTEN NoA3eMHON YacTu oTpabaTbiBaeMOro MECTOPOXAEHMS.

60. lMpu nukBMpaummn (KoHcepBauun) obObekTa OTKPbITbIX FOPHbIX paboT cocTaB M OObEMBbI MOHMTOPUHra YCTOMYMBOCTWM OMPEedenstoTCs MPOeKTOM MMKBUAaLun
(koHcepBauwun) obbekTa.

61. ObLlee pyKOBOACTBO M OTBETCTBEHHOCTb 3a OPraHW3auuio BbINOMHEHUs1 paboT MO MOHWTOPWHIY YCTOMYMBOCTM M ONepaTUBHOMY PeLLEHU0 BOMPOCOB obecneveHus
yCTOM4YMBOCTM BOPTOB, YCTYNOB, OTKOCOB BO3MaratdTCsl Ha TEXHUYECKOrO PyKOBOAMUTENS SKCNNyaTUPYIOLLEN OpraHnu3auum.

PyKoBOACTBO U OTBETCTBEHHOCTb 3a BbINOSHEHUE PaBOT MO MOHUTOPUHIY YCTOWYMBOCTM GOPTOB, YCTYMOB, OTKOCOB BO3MaraldTCs Ha PYKOBOAUTENEN reonornyeckon,
MapKLeiaepckon crnyx6 1 cneumanbHOM rpynnbl MO MOHUTOPUHIY (MPU HAMMYUK) SKCMNyaTUPYHOLWER opraHnsauumM B 4acTu UX KOMMNEeTEeHLUMN, a B Cry4asix NpoBedeHUs Takux
paboT Ha OCHOBaHWK JOrOBOPOB MOApPsAAa - HAa TEXHUYECKOTO PYKOBOAMTENS SKCMIyaTUPYHOLLEN opraHu3auuu.

VII. OueHka pucka pa3BuTtua gedopmaumi M HapyLleHUA YCTOMYMBOCTU OBOPTOB U YCTYNOB, KapbepoB, pa3pe3oB U OTKOCOB OTBarioB
62. OpraHusauus, BeayLuas aKcnayataumio 1 NMKBMAaUUo (KOHcepBaLmMio) 06 bEKTOB OTKPbLITLIX FOpHbIX paboT Il knacca onacHOCTM U Npu KOMOMHUPOBaHHON pa3paboTke
MECTOPOXAEHUS, LOIPKHA OCYLLECTBNSATb OLEHKY W ynpaBfieHWe pUCKaMW HapyLIEeHWs YCTOMYMBOCTU WX OOPTOB, YCTYMNOB, OTKOCOB, Pa3BUTUS aBapWUHbLIX CUTyauun,
MUHMMU3AUUN HEraTUBHBLIX MOCNeACTBUIA OT pasBuTMa gedopmMauui, noTepu yCTOMYMBOCTU BOPTOB, YCTYMOB, OTKOCOB U UX JOKarbHbIX y4acTKOB (Jarnee - OLeHKa pUCKOB) B
cootBeTcTBMU ¢ npunoxeHnem N 9 k lMpaBunam. K oueHke passButus pucka gedopmauuii, HapylweHUs yCTOMYMBOCTU, pa3paboTke MeponpuaTM MO yMNpaBAeHU puckamum
OOnycKaeTCsl NpMBIeYeHne cneunanu3mpoBaHHbIX OpraHn3aumn nNo peLeHno TEXHNYECKOro PYKOBOAMTENS SKCNIyaTUpYoLWen opraHu3aumm.
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OueHka PUCKOB BbIMNMOJTHAETCA NMPU NPOEeKTUnpoBaHnn 00BEKTOB BeAeHMs FOPHbIX pa60T, a B npouecce 3Kkcniyataumn KapbepoB, pa3pe3oB 1 0TBasioB - Npu npesbilLeHnn
KputepueB 6esonacHocTy, YCTaHOBJ1€HHbIX I'IpOGKTHOVI ﬂOKyMeHTaLlVIeVI, BbIABJ1IEHHbLIX B Mpouecce MOHUTOPWUHIa yCTOVI‘-IVIBOCTVI. OueHka puckoB npoBoanUTCA Ha OCHOBaHUU
KONMMYECTBEHHOIO M/UIn Ka4YeCTBEHHOIO aHanmaa BEpPOATHOCTN BO3HMKHOBEHUA ﬂ,e(*)OpMaU,VIVI N TAXKECTUN X NpeanonoxXnNTelibHbIX nocneacTeuin.

63. OueHka 1 ynpasneHue prckamm HapyLLeHUs YCTONYMBOCTM BKIOYaAET:

nepeyvyeHb OMacHbIX CbaKTODOB, npunBoaALLNX K BO3SHUKHOBEHUIO PUCKOB pa3BUTUA aBapMVIHbIX cmyau,mﬁ, CBA3aHHbIX C HapyLleHnem yCTOVI‘-II/IBOCTVI 60pTOB, YCTynos,
OTKOCOB,;

peecTp BO3MOXHbIX PUCKOB HapYLUEHUS] YCTOMYMBOCTU C pe3ysibTaTaMm UX OLEHKM;
MepONpUSATUSA B CIlyYae NPeBbILLEHNS YPOBHS pyCcKa BO3MOXXHOIO pasBMTHS aBapui U OLIEHKY pyCKa pa3BUTUSI aBapuv Npu UX peanusaumm;
OLeHKy 3PPeKTUBHOCTM MEePONPUSTUIA MO CHUXKEHMWIO PUCKOB.

64. OueHka pucka 1 paspaboTka MepONpPUATUA MO CHUKEHUIO PUCKa HapyLUEHUS YCTOMYMBOCTM COCTaBIISOTCH M OBHOBAAOTCS TPYMNNOM MO MOHUTOPUHTY MU MPOrHO3Y
yCTOMYMBOCTM BOPTOB, YCTYNOB M OTKOCOB, CO34aHHOM U3 YMCna CneumnanucToB IKCNNyaTupyoLwen opraHisaunm, ¢ NpUBIeYeHNEM CneumnanmcToB Cnyx0bl NPOM3BOACTBEHHOTO
KOHTPOMS Unu cneuuannsmpoBaHHON opraHnsaumen.

VIIl. YnpaBneHue yCTONUMBOCTLIO YCTYNOB, 6OPTOB KapbepoB, pa3pe30oB U OTKOCOB OTBaNioB
65. Ha ocHoBe kOHTpons 3a coOMnoaeHNEM MPOEKTHBIX PELUEHWUA, pe3ynbTaToB MOHUTOPUHIA, a AN 06BEKTOB OTKPbITLIX FOPHbIX paboT Il knacca onacHOCTU M OLEHKK
reoMexaHU4ecKknx pMCKoB paspabaTbiBaloTCAa MepONnpUATUsi MO YNPaBMEHUIO YCTOMYMBOCTBIO, YCTYyMNoB, 6BOpPTOB Kapbepa, pa3pesa M OTKOCOB OTBana (ganee - MeponpuaTusl) B
cootBeTcTBUM C npunoxeHnem N 10 k HacTodawmm MNpasunam.

66. 3HauYeHWs1 BENMUYUH JONYCTUMBIX U KPUTUYECKMX Aedopmannii 6opToB, YCTYNOB, OTKOCOB, FOPHbIX BbIPAbOTOK M 0GBEKTOB, PACMONOXEHHbLIX B 30HE BPEAHOrO BIUSIHUS
FOpHbIX pa3paboTok, B pe3ynbTaTe KOTOPbIX BO3MOXHbI BO3HUKHOBEHWE Yrpo3bl MPUYMHEHUS BPEAa >XU3HWU, 340POBbLI0 rpaxkaaH, BpeAa OKpyxalollel cpefe, a Takke yrposbl
YypesBblyalHbIX CUTyaLM TEXHOrEHHOro Xxapakrepa) (ganee - kputudeckne gedopmMauumn), AOMKHbI ObiTe onpeaeneHbl NMPOEKTHOW AOKyMeHTaUMeR U YTOYHATLCS B npouecce
3KCMyaTaumMm obbekTa Be4eHUS OTKPbIThIX TOPHbIX paboT B NPOeKTe NPoM3BOACTBA MapKLlenaepcknx pabor.

67. MNpn 0oGHapyXeHUn NPU3HaKoB HapyLUeHUS YCTOMYMBOCTU WIM KPUTUYECKMX AdedopMauuin MeponpuaTus OOIMKHblI pa3pabaTtbiBaTbCs A9 KOHKPETHbIX YCIOBUHN,
yTBEPXOATbCA TEXHNYECKUM PYKOBOAMTENEM 3KCMITyaTUpYOLEen opraHn3aummn 1 BKIIYaTbCH B NNaHbl pa3BUTUS TOPHbIX paboT Ha NpeacToAWMiA KaneHgapHbeli nepuog.

Foprle pa6OTbI Ha 3TOM y4dacCTKe OOJIKHbI ObITb npeKpaLwieHbl 40 NMPUHATUNA Mep, obecneynBatoLmnX YCTOIZLIMBOCTb MaccuBa. Foprle pa60TbI MoryT ObITb BO30OHOBMEHDI
C paspelleHna TeXHM4eCkoro pykosoguntens 3KcnnyaT|/|pyrou.|,el7| OopraHusauum no yTeepxageHHoMy MM nacnopTy, npegycMatpuBaroiemMy HeobxoauMble Mepbl Ge3onacHocTu.

68. [OoMmKHOCTHOE NWLO, OCYLLECTBMSIOWEE KOHTPOSb 3a BbLINONIHEHWEM MEpPONpPUSTUA Mo obecrneyveHuto ycTonumBocTM GOpPTOB, YCTYMOB, OTKOCOB, HasHavaeTcs
OpraHM3aunoHHO-pacnopsaUTeNbHbIM  OOKYMEHTOM PYKOBOAMTENS 3KCMMyaTUPYHOLEeNn opraHusaumMm C YCTaHOBNEHMEM MNEepUOAMYHOCTM MNpPedoCTaBreHns WHGOpPMaLmm
TEXHNUYECKOMY PYKOBOAMTENNIO SKCMNyaTUPYIOLLEeN opraHnsauumn.
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69. B nnaHe MepOI'IpVIFITVIﬂ no nokanusaumm n nUKBMAAUUW MNOCHEeACTBUN aBapVIVI Ha onacHOM npoun3BoACTBEHHOM obbekTe HeOponosfib30BaHNA OOJDKHbI ObITb
npeagycMoTpeHbl COOTBETCTBYHOWME MnMo3numnm no obecrneyeHnto GesonacHoCTH npu BbIABJIEHUN KPUTUYECKUX 3Ha4YeHunn ,Cl,erOpMaLI,VIVI 60pTOB, YCTYynoB, OTKOCOB. Mepbl
pearnpoBaHnda nepcoHana Ha HapylweHue yCTOVI'-IVIBOCTVI QKCnnyaTtupyrwaa opraHn3dauna yCtaHaB/iMBa€T CaMOCTOATENIbHO UK C MNpuBedYeHnem CI'IeLI,I/IaJ'IVISVIpOBaHHOVI
opraHusauun. |_|pl/l BbIABIIEHNN KPUTUYECKUX 3Ha4YeHUn p,ed)oplvlau,mm 60pTOB, YCTYyNnoB, OTKOCOB OOJXHbl BbINOJIHATECA MeponpuaTua no cnaceHuniro nogen n nukeMaauun
aBapum, npeayCMOoTpeHHblIe No3nUmnaMmn ninaHa MepOHpMﬂTMVI no fokanuMsaunn n NMKengaumMm NocrneacTsun aBapvu7|.

70. MeponpusTva no nokanusauuu U NuKBMAaauMuM nocneactBuin obpyLLeHWn, cABMXEeHUNn BopToB, YCTYMNOB, OTKOCOB AOSMKHbI MPOBOAUTHCSH HA OCHOBaHMM MpoekTa
npousBoacTBa paboT, yTBEPKAEHHOIO TEXHNYECKUM PYKOBOAUTENEM IKCNITyaTMpPYOLLEeNn opraHM3aummn, U OMKHbI ObITh BKOYEHb! B NNaH NUKBUAaALUN aBapuu.

71. BypoB3pbiBHble paboTbl B MaccuBax ckasbHbIX M MOMyckanbHbIX TOpHbLIX nopon BGNM3u npefenbHOro KoHTypa 6opTa kapbepa, paspesa Heo6XoaMMo BECTU C YYETOM
orpaHUYeHUi, yCTaHOBIEHHbIX MPOEKTOM BYPOB3PbIBHbIX PaGoT.

72. B maccuBax AMCNEPCHbIX NOPOJ, CKIOHHBLIX K HabyxaHWIo UK pa3MoKaHWUio, Npu oTBarioobpasoBaHMM AOSMKEH ObiTb OpraHM3oBaH APeHax, CTOK AOXAEBbLIX U TanbIX
BOO B COOTBETCTBUM C TEXHUYECKUMW PELUEHUSIMM MPOEKTa Ha OTPaboTKy MECTOPOXAEHMSI WNU pPEeKOMEHAAUUSIMU, COrflacoBaHHbIMKW C MPOEKTHOW oOpraHusaume,
pa3paboTaBLuel NPOEKT Ha OTPabOTKy MECTOPOXAEHMSI.

73. lNpn komBuHUpoBaHHOW pa3paboTke onpedeneHve npeernbHbIX YrroB GOPTOB KapbepoB, pas3pe3oB M OTKOCOB OTBaNioB HEOOXOAMMO OCYLLECTBNSATbL C YYETOM
napameTpoB NOA3EMHbIX FOPHbIX BbIPAOOTOK HAarpy3oK OT CTaLMOHaPHOro rOpHOTPaHCNOPTHOro obopyaoBaHus.

74. lNpun BbIOOPE aHaANMTUYECKUX CXEM pacyeToB ycroBun GOpMmMpPOBaHUA, AeopMUpoBaHMS U OLEHKU YCTOMYMBOCTM BOPTOB, YCTYNOB KapbepoB, pa3pe3oB, OTKOCOB
oTBarnoB, KO3(dPULMEHTOB 3anaca MUX YCTOMYMBOCTU, MPU OLIEHKE (PUINKO-MEXaHUYECKMX CBOMCTB MAacCUMBa FOPHbIX MOPOA, PUCKOB pasBuTUa AedopMauuin U HapyLlleHus
ycTonumBocTM GOpPTOB, YCTYNOB KapbepoB, pa3pe3OoB M OTKOCOB OTBAarioB, a Takke Npv NOAroToBKE Meponpuatui (TpeboBaHui) No ynpaBneHuto yCTONYMBOCTbIO GOpTOB,
yCTYnoB, OTKOCOB [AOMyCKaeTcs MNpUMEHeHWe MEeTOAOB YMCIEHHOrO MOLENMPOBAHMSA YCTOMYMBOCTM GOPTOB, YCTYMOB KapbepoB, paspes3oB, OTKOCOB OTBafioB Ha OCHOBE
KOMMNBIOTEPHbIX TEXHOMOMM, 3D YncneHHoro MoaenMpoBaHus.

Mpunoxexne N 1
kK degepanbHbIM HOpMam 1 Npaesunam
B obnacTu npombiunieHHon 6e3onacHocTum
"MpaBuna obecnevyeHns ycTonInNBOCTH
BOpTOB 1 YCTYNOB KapbepoB, pa3pes3os
N OTKOCOB OTBarnos", yTBepXaeHHbIM
npukasom ®enepanbHO Cryxobl
MO 3KOMNOrnMyeckomy, TEXHONOrM4ecKoMy
W aTOMHOMY Haa3o0py

or" " 2020 roga N
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WH)xeHepHO-reorornyeckoe nsy4yeHme n pamoHMpoBaHWe MaccuBa FroOpHbIX NOPOA MeCTOPOXKAEHUS
1. Mopoabl 1 pyabl MECTOPOXKAEHWIA AENATCA Ha KNaccbl MO NMPOYHOCTM CTPYKTYPHbIX TUNOB (Tabnuua 1). [ns kaxgoro knacca nopod onpeaensieTcs Habop xapakTepucTuk

(Tabnuua 2).

Tabnuua 1 - Knaccel ropHbix TOpoA B 3aBUCMMOCTU OT MPOYHOCTU CTPYKTYPHbIX CBS3EN

Knacc nopop OnucaHve nopog XapakTepucTuka MpOYHOCTHbIE dusnyeckune Cnoco6
cBonCTBa cBounCcTBa pas3paboTku
IA. MpoyHble HeBbiBeTpenble 1 Cna6o- ConpoTuBneHunto MnoTtHocTb Gonee Pa3pabaTtbl-
cKanbHble cnaGoBbiBeTpenble TpelHoBaTble, cxaTuio Gonee 50 2 65 rom> BalOTCA B3PbIBHbIM
N3BEpPXKEHHbIE U cnabo MMa, pa3pbiBy 6onee ’ ' crnocobom.
MeTamopduyeckme | BbiBeTpuBaemble, | 3 MMa. Kpenocts | MOPUCTOCTL AOMU
nopogpl, kpenkue He HabyxaloT, B f_ g npoueHra.
0CafoyHbIe: BopTax KapbLepoB Ep—e CkopocTb
KBapLieBble necyaHuku,| He HabriogaoTes pacnpocTpaHenma
N3BECTHSIKU, nnacTuyeckue NPOAOnEHBIX BOMH
KOHrriomepaTbl Aedopmanmu. Turp Gornee 4,0
XapaktepHa KM/
aHU30TpOMNUS
CBOWCTB B
YCroBUsIX
€CTECTBEHHOIO
3aneraHus
IB. MNony- M3BepxxeHHble 1 TpelumHoBaThIe, ConpoTvBneHuio MnoTHOCTL PaspabaTbi-
cKarbHble mMeTamopduyeckme WHTEHCMBHO oxatuio 8-50 MMMa. | 5 20-2.65 r/om 3 BaloTCA
Nopofbl, 0OCa0YHbIE: | BbIBETPUBAKOTCH, ConpoTtusneHue ' ’ " | MmexaHu4eckumMn 1
FMMHUCTBIE U He HabyxaloT, He | pa3pbisy 2-3 MMa. | MOPUCTOCTE 0 15 B3PbIBHLIMM
necYaHo-rMMHNCTbIE pa3MoKaloT, He KpenocTs F_ 48 %. CKopoCTb crnocobamu.
cnaHupbl, FMUHUCTLIE U NacTUYHbI. Ep pacnpocTpaHeHus
N3BECTKOBUCTbIE XapakTepHa MPOAOITBHBIX BOITH
necyaHukm, aHM30TpONUS Vp 012,000 4,0
aprunnnTbl, CBOVICTB B /e,
aneBponuThLl, Meprenu, YCroBUsIX
N3BECTKOBUCTbIE €CTECTBEHHOIO
KOHrromeparsbl, 3aneraHus.
Bpekymn, yrnm
IIA. QucnepcHble KameHucTbie n Mopoabl Cuennenwue MnoTHOCTB PaspabaTbi-
pbixnble Lie6eHoYHble nedopmMumpytoTcs MWUHUMAIbHO UMK BatoTCH
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HecBSA3HbIE HakomnmneHus, NNacTU4eCcKu. MOJTHOCTbIO 1.40-1.90 rlcm3 MEeXaHU4eCKUM U
raneyHuKm, nNeckn OTCYTCTBYyET. ' ' " |py4HbIM criocobamu
KpenocTb nopucTocTb 25-40
%. CkopocTb
EKP <2, CKUMaembl. | pacnpocTpaHeHus
NpPOoAosbHbIX BOJTH
0,2-1,8 kmv/c.
11B. OncnepcHble | CunbHOBLIBETPESbIE Habyxator, [MpoyHoCTb 3aBUCUT [noTHOCTb OT Pa3pabaTbl-
MSArK1e CBSI3Hble U NOMHOCTBIO pa3MoKalorT, OT BIAXHOCTU U 1,10-2,10 r/cm3 | BaloTCSH
[Ee3UHTErpPUPOBaHHbIE NNacTUYHbl, NAOTHOCTU, HO MEeXaHUYECKUM U
U3BEPXKEHHbIE U WHTEHCUBHO Bcerga MeHee 8 MOPUCTOCTL OT | hyuypbiM criocoBamu
mMeTamopduyeckue, | BLIBETPUBAKOTCS W MMa. 20-80 %,
BCE PasHOBUOHOCTYU ocbinarTcs KpenocTs f 10?{;1062/(H%Tb oT
MNWH, Cynecu un Ep 0. CKOPOCTb
CYITIMHKW, MerT, pacnpocTpaHeHus
MOPEHHbIE U NpPoAosbHBLIX BOSH
JerntoBuarnbHble namensietcs ot 0,3
OTNOXEHUS 0o 2,2 xm/c.

1.
CneumndunyHbie

Mopopbl ocoboro
cocTaBa, COCTOAHUSA U
CBOWCTB

lopHble Nopoabl XapakTepuayeTcs creLnpuyeckumm
cBoWicTBaMu, TPeBYIOT cneumanbHbIX METOLOB UCCIed0BaHNUM
M MHOVBMOYaNbHOW OLEHKM

B 3aBucumocTn ot
CBOWCTB Nnopog,

Tabnuua 2 - NepeyeHb xapakTepUcTUK FOPHbIX MOPOS, YCTaHABIIMBAEMbIX B XOA4€ MHXEHEPHO-TreornorMyeckmx nccrnesoBaHuim

Knacc nopog

MepeyeHb XxapakTepUCTHK

CkanbHble nopoAbl
(knacc 1A)

eHesunc nopoa, nnolaab PacnpoCTpaHeHns, MOLLHOCTb, NETPorpaduyeckuii coctas
nopod, CTPYKTYPHO-TEKTOHMYECKME 0COBEHHOCTM MaccuBa, XapakTep 3aneraHusi Croes
(ropu30OHTanNbHbIA, HAKIMOHHLIA UMW KpyTOMNadatoLwmiA), IPOYHOCTHbIE XapaKTepPUCTUKK
nopoa (NPOYHOCTL Ha CXKaTue, pacTshKeHue, CLEnmeHrne, Yron BHyTPEHHEro TpeHns) 1
noBepxHoOCTeln ocnabnexus, AedopMaLMoHHbIe CBOMCTBA NOPOA, NOTHOCTb B YCIOBUAX
€CTeCTBEHHOro 3aeraHus

MonyckanbHble
nopogsl (knacc I1B)

leHe3unc Nopog, NnoLajb UX pacnpocTPaHEHUs, MOLLHOCTb, NeTporpauyeckuii cocTas,
CTPYKTYPHO-TEKTOHUYECKME OCOGEHHOCTU MaccuBa, XapakTep 3arneraHusi Croes
(rop13oHTanbHbIA, HAKMOHHbIA UMK KPYTONaAatoLLMiA), NIIOTHOCTL NOPOA B YCMNOBUAX

€CTEeCTBEHHOrO 3areraHusi, NNOTHOCTb CKeJlieTa, NOPUCTOCTb, ECTECTBEHHAs! BMaXXHOCTb,
MPOYHOCTHbIE XapaKTEPUCTUKM NOPoA (MPOYHOCTb Ha CXKaTue, pacTskeHue, cLenneHue,
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Yron BHYTPEHHEro TpeHusi) U NoBepXHOCTE OcnaGeHus, Hanuyme rMUHUCTbIX CII0EB U
NPOCoeB, NPUYPOYEHHOCTb K 30HaM HapyLUEeHUA U/WMU KapCTOBbIM 0Gpa3oBaHusM

JucnepcHble nopoabl
(knacc I):

"eHe3nc nopop; nnoLaAb pacnpocTpaHeHNs; MOLWHOCTb; IUTOMNIOrMYeckne ocobeHHoCTY;
XapakTtep 3aneranus (ropu3oHTanbHbIN WU HAKIMOHHbBIN); XapakTep 3arneraHns crnoés
(ropn3oHTanbHbIN, HAKNOHHBIV UKW KpyTONadalowuii), MMHepasbHas NMOTHOCTb,
MAOTHOCTb MOPOA B YCIIOBUSAX €CTECTBEHHONO 3aneraHuns, MoTHOCTb CKeneTa, MopuCcToCTb,
€eCTeCTBeHHasi BNaXXHOCTb, CLENeHne, yron BHyTPEHHEro TPeHNs, rpaHyioMeTpU4eckin
COCTaB; Hann4ne rMUHUCTBLIX CII0EB 1 NPOCMOEB, MPUYPOYEHHOCTL K 30HaM HapyLUEHWI
n/vnn kapcToBbIX 06pas3oBaHUA, AN CBA3HbLIX NOPoS - HabyxaemocCTb, NPOCaf04YHOCTb,
YMCNO NNACTUYHOCTM N NOKasaTenb KOHCUCTEHLN

Ons
MHOroneTHeEMEpP3rbIX
ropHbIX nopog (knacc
1Il) pononHuTenbHO
yCTaHaBNUBalTCH:

TemnepaTypHbI PeXUM NOPOA, rPaHNLIbl KPUOTEHHOM 30HbI, rMybrHa CE30HHOrO
OTTauBaHnsa 1 NPoOMep3aHns, KOHTYPbI U rMyBuHa pacnpocTpaHeHns TanukoB, XxapakTep
N3MeHeHnss PU3NYeCKO-MexaHNYEeCKUX CBOWCTB MNOPOA Npu OTTamBaHn1

2. CoctaB, 06bEM U MeTOAMKA WHXEHEPHO-reONOrM4YeCcKMX UCCNeAoBaHUN onpeaensaeTca NPOEKTHOW opraHu3auuen u 3aBUCAT OT CTagun U3YYEHHOCTU U OCBOEHUS
MECTOPOXAEHUS, CTENEHN CIOXHOCTU €ro MHXEHEePHO-reonormM4eckoro CTpoeHusl. PesynbtaTtbl MHXEHEPHO-reonormM4eckMx uccnegoBaHuim OoSmkHbl obecnevmBaTb nonydeHme
NHGOPMaLMK ONA peLleHns 3a4a4 COOTBETCTBYIOLLEN CTaAMN OCBOEHNSI MECTOPOXAEHUS.

3. Ha nonckoBOM 1 OLEHOYHbIX CTaausax reonoropasseo4HbIX pa60T YCTaHaBIIMBaAETCA XapakTepUCTUKa NHXEeHEePHO-reonnorm4ecknx yCﬂOBVIVI pa|7|0Ha, OCHOBbIBaACb Ha

pesynbTatax reosioro-CbEMOYHbIX pa60T, reocbmmqecmx nccrnegoBaHui, aHanuaa yCJ'IOBl/I17I pa|7|0Ha nccnenoBaHum u XapaKTepuUCcTuk aHarnorm4Hbix MeCTOpO)l(,EI,eHMVI.

4. Ha ctagun getanbHOW pa3Befkn MECTOPOXKAEHUN (TEXHUKO-3KOHOMMYEeCckoe 060CHOBaHME NOCTOSHHBIX KoHAUUMA (ganee - T3O)) MHXKXEHepHO-reonornyeckne ycrnosus
OOMKHbI BbITb M3yYeHbl C AeTanbHOCTbIO, obecneynBatoLen NonyyYyeHe CXoaHbIX AaHHbIX ANs COCTaBNeHUs NpoekTa pa3paboTkm MecTopoxaeHus. MimxeHepHo-reonornyeckme
nccrnegoBaHns 4OMKHbI OXBaTbiBaTb 30HY OPYAEHEHWS U BMELLaoLWmX nopos.

KonunyectBo NHXXEHEePHO-reosiorn4eCknx CKBa>KMH OOJMKHO COCTaBNATb:

Ana nNpocTbIX yCﬂOBMI7I - He meHee 8% oT obLLero Konn4yecTea reonoropa3seo4HbIX CKBaXWUH;

ana yCﬂOBMVI cpe/J,He|7| CINOXHOCTU - He MeHee 12% oT obLLero konuyecTea reosioropasBeo4HbiX CKBaXXWUH;

Ana CNoXHbIX yCJ'IOBI/II7I - He meHee 15% oT 06uero konMyecTea reosioropasBeo4yHbiX CKBaXXWUH.

Ha crtaguu petanbHow pasBedku MectopoxgaeHuin (TOO MNOoCTOSIHHbIX KOHAWMLMIA) OOMONHUTENbHO WHXEHEPHO-TeoNorMyeckne CKBaXkuHbl OYypsAT Ha MoTeHuManbHO

HebnaronpuATHbIX MO YCTOMYMBOCTM YyyacTKax.

nccnepoBaHns no paspaboTaHHbIM NporpamMMam.

Ha Haubonee CcnoXHbIX nNoO NHXXEeHEePHO-reosiorndeCkKumMm  yCrioBnudamM MeCTOPOXAEHUAX NpoBOAATCA AOONOJSIHUTENbHbIe
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,D,OﬂyCKGETCFI coBMeLllaTb MHXEHEePHO-reoJsiorn4eckne CKBa>mHbl C reoyioropasseo4vHbiMn.

Mpn HanMuum OBHaXEHWI CKarnbHbIX MOPOA AOMOMHUTENbHO MPOU3BOAUTCS U3yYeHME MapamMeTpOB E€CTECTBEHHOW TPELIMHOBATOCTM (KONMYECTBO U OPUEHTMPOBKA
OCHOBHbIX CUCTEM TPELLMH, UX FYCTOTa, MPOTSHKEHHOCTD).

5. Mo pesynbTaTam MHXEHEPHO-reoNorMYecknx CCrneaoBaHuii Ha cTaany NPOEKTUPOBAHMS AOMKHbI ObITb MNOMYYEHbI:

XapakTepUCTMKN NPUPOAHO-reorpadnyecknx YCroBuiA, reonlormyeckoro CTPOEHNs!, TEKTOHMKM parioHa U MeCTOPOXOEHUS;

WHXXEHEPHO-TEONOrMYECKNe XapakKTEPUCTUKA parioHa M MEeCTOpOXAeHus (pacrnpoCTPaHEHHOCTb OCHOBHbIX NeTporpaduyecknx TUMOB Mopod W pyd, TUM KOHTaKToB,
KOINMYECTBEHHbIE XapaKTEPUCTUKN TPELLMHOBATOCTW, PacCroeHusl, aHU30TPONUKU NOPOA, 30H U NMOBEPXHOCTeN ocnabneHus, HanpsKEHHOTO COCTOSIHMS, (OU3NKO-MEeXaHNYEeCKNUX

CBOWICTB Mopof);

ana paVIOHOB pacnpocTpaHeHnAa MHOroJieTHeMeEpP3JibiX NOPHbIX NMOpPOo4 - XapakKTepPUCTUKN KPUOTreHHOCTU MaccuBea, JibANCTOCTUN U TeMnepaTypbl, TOJWWHbI CNoA CE30HHOIO
npomMep3aHna, XxapakTtepnCcTtukn MHXeHepPHO-reokpuororm4eCknx npoLeccos;

NPOrHO3Has OLEHKa BO3MOXHbIX U3MEHEHWUA WHXEHEPHO-reonorM4ecknx YCnoBuUi NPUMpOAHOW cpedbl U BO3HUKHOBEHMST HEGNaronpusATHbIX UHXEHEPHO-reonornyeckmnx
ABMEHWI Ha MECTOPOXAEHWUN Y NPUIEraoLLen TEPpUTOPUM ropHOro oTBoAA.

6. B cnyyae nepecMoTpa NpeayCMOTPEHHbIX MPOEKTOM MaclwTaboB W TexHOnorunm [ob6blun, CrnocoGOB BCKPLITUS M OCYLUEHUSI MECTOPOXAEHWUs MpPOBOAMTCH
[OMOSHUTENbHOE WHXEHEPHO-reonornyeckoe ero usyyeHuve. Ha akcnnyaTupyemblX MECTOPOXOEHWUAX YTOYHSIIOTCH HEAOCTATOYHO W3YYEHHble WHXEHEepHO-reonormieckue
ycnoBust onaHros, rmy6okUX ropusoHToB, 060COGNEHHBLIX pyaHbIX Ten. [ns noBbileHWs JOCTOBEPHOCTU MPOrHO3HbIX OLEHOK YCMOBUIA 3KCMNyaTauuv n3yvyaemblX y4acTKoOB
MCNOMb3YITCS AaHHbIE, NONYYEHHbIE NPU pa3paboTke OCBOEHHOMW YaCcTU MECTOPOXAEHNS.

7. Ha atane TexHun4yeckoro nepeBOOpPYyXEeHUA N 3Kcnnyataunun mectopoXxaeHus (CTa}J,I/IFI SKCHﬂyaTaLlMOHHOVI passe,qKM) B X04e NHXEeHEePHO-reosmorm4eckmnx nccnegoBaHuin
YTOYHAKTCA NPOYHOCTHbIE, ﬂ,e(bopMaLl,l/lOHHble W NSIOTHOCTHbIE CBONCTBA nopoa n MmaccumBa, napamMmeTpbl ﬂpVIpOD,HOVI N TEXHOrEHHOM TpewmnHoBaTOCTH.

8. N3yyeHune (punanko-mexaHM4eckux CBOMCTB BbIMOMHAETCS Ha OCHOBE flabopaTopHbIX U MOMEBbLIX UCTbITAHWUIA MOPHBIX NOPOA,.
M3yyeHune CTpyKTypbl MaccmBa CcKarbHbIX NOpPOS BbINOMHAETCS Ha OCHOBE:

OOKYMEHTUPOBAHMSA OPUEHTUPOBAHHOIO KepHa Nopog (Npu Bbixoae kepHa He meHee 80%) unun CTEHOK CKBaXMWH;
reonoro-CTpyKTypPHOM CbEMKN OBHaXKEHNIA.

9. Ha cragumn npe/J,BapMTeanoﬂ N geTanbHON pasBeakn MecCTopoXaeHua O0MyCKaeTCA oueHKa ﬂpOTS'-I)KéHHOCTVI TpewnH KOCBEHHbIMW METOOAAMU. Ha cragum
aKcnyaTtauynn mectopoxageHus ﬂpOTFI)KéHHOCTb TpewWnH goJnKHa ObITb YTO4YHEHa B XO04e KapTUpOBaHUA.

10. Ha cTtaguu npegBaputensHOM 1 geTanbHOM pa3Bedkn MECTOPOXAEHUSA ANsi onpeaeneHnst MPOYHOCTHBIX CBOMCTB TPELUMH UCMONb3yHTCA NabopaTopHbIe UCTbITaHUS.
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Ha ctagmn JKCnyaTauun, npn Hann4dmn p,ecbopmau,mﬂ Ha yctynax, AaHHbl€ MO NMPOYHOCTHbIM cBoncTBam TPeLWWH YTOYHAKTCA 06paTHbIMVI paC‘-IéTaMVI.

11. Mo Mepe MNOCTAaHOBKM YCTYMOB Ha MNpederibHbiil KOHTYp, a Takke npu npubnvwkeHMn K Hemy Ha pacctosHue 100 M U MeHee [OSIKHO OCYLEeCTBSATHCS
reosioro-CTPYKTypHOe U3yYeHne MaccmBa CKasibHbIX TOPHbIX MOPOA C ONCaHMEM NPOU3oLeALWNX U MPOrHO30M BO3MOXHbIX AedopMaLiuii.

12. B xoge reonoro-CTpyKTypHOro nsyvyeHus (KapTMpoBaHUA) 3KCNNyaTMpyemMoro MeCTopoXaeHUs A0MKHbl OblTb YCTAaHOBMNEHbI €ro reornioro-CTPyKTypHble 0COBEHHOCTH,
OpPUEHTUPOBKA OCHOBHbIX CUCTEM TPELLMH, BbISIBNEHbI TUMbl NOTEHUManbHbIX AedopMaLnii U YCroBUst UX BO3HUKHOBEHUS, 0TOOpaHbl 06pasLbl nopos Anga r3nKo-MexaHU4eckux
UcnbITaHU 1 neTporpado-MNMHeEpPanNorMieckmnx nccnegoBaHun.

13. MNpu kapTMpoBaHUM OGHaXXEHWUI CKamnbHbIX MOPOA ONpefderieHNne XapaKTEPUCTUK 3NEMEHTOB 3areraHusi NoBepxHoCTen ocrabnexnvs (asvMmyta u yrna nageHusl)
OCYLLIECTBSIETCS C NOMOLLbIO TOPHOrO Komnaca, a B cflydae, ecrnim Maccue obnagaet MarHUTHbIMU CBOMCTBaMU, - CONTHEYHOTO UM TMPOCKONMYECKoro komnacos. [lonyckaeTtcs
onpegeneHne napameTpoB 3aneraHus NoBEPXHOCTEN ocnabreHns Ha ocHoBe 06paboTku pesdynbTaToB OTOrpamMMETPUN, NTa3epHOro CKaHUPOBAHUS MW OPYrMMUM MeTodamm
JVNCTaHLMNOHHOM CbEMKW.

14. Pe3y1'|bTaTbI MacCOBbIX 3aMepoB noanexar CTaTUCTUYECKON o6pa60TKe C NOCTpOEHMEeM KpyrosbiX guarpaMmm TpeWnHOBaATOCTWN. nOCTpOGHVIe anarpavmv
TpEeWwnHOBaTOCTN AoNyCKaeTCA BbINMOJIHATE C NpUMEeHeHnemM nporpaMmmHoro obecneyeHus.

15. lNo pesynbTatamM KapTUPOBaHWS COCTABSAETCH CBOAHbIN r€0noro-CTPYKTYPHbIN MnaH n/vnm o6bémHas umdposasi MOgensb.

16. OLI,eHKa pacnpoCcTpaHeHUA CTPYKTYPHbIX 3J1EMEHTOB Ha HMXe- U BbllleneXallne ropu3oHTbl BbIMOJTHAETCA Ha OCHOBE TpacCupoBaHUA crnenoB UX nepecevdeHumda C
NOBEPXHOCTbLIO Kapbepa, paspesa.

17. npl/l reosioro-CTpyktTypHOM KapTupoBaHUKU 3KCNlyaTupyembixX MeCTOpO)K,EI,eHVIVI HeobX0AMMO BbIMOSHATL paHXunpoBaHMe TpeLMHOBATOCTU, a TaKxKe paV’IOHMDOBaHMe
MaccuBa ropHbixX nopoa rno crteneHn TpewnHoBaToCcTn (6J'IO‘-IHOCTI/I) B COOTBETCTBUM C Tabnuuamu 3 u 4.

Tabnwuua 3 - Vlepapxuyeckune ypoBHM NOBEPXHOCTEN CTPYKTYPHOrO ocrabneHus (pas3pbiBHbIX HApYLUEHW)

PaHr (nopsigok) pasnomos, MoLHOCTb 30HbI A4pobneHns [MpoTsKEHHOCTD MacwTtab
TpewwmH pasnoma unu LwmpuHa TpeLumH HapyLeHns KapThbl

Pasnowmsl | paHra - rny6uHHble, kak COTHM 1 TbiCAYM METPOB COTHM 1 TbiCcA4MN 1:2500000
npasuno, CEMCMOreHHble KNUIiomMeTpoB 1:1000000
Pasnowma Il paHra - rnyGuHHbIE, [lecsaTkn n coTHM MeTpoB [lecsatkn n coTHm 1:500000
YaCTMYHO CENCMOreHHble KNUIiomMeTpoB 1:200000
Pasnowmei Ill paHra MeTpbl 1 gecaTkn MeTpos KunomeTpbl 1 gecatku 1:200000
KNUIiomMeTpoB 1:100000
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Paanomebl IV paHra [ecsaTkn n CoTHM caHTUMETPOB COTHU 1 TbICAYM METPOB 1:50000
KpynHble TpelmnHbl V paHra Cabiwe 20 Mm Csbiwe 10 m 1:25000
1:10000
CpeaHue TpewuHbl VI paHra 10-20 mm 1-10 m 1:5000
1:2000
Menkwve TpewwmHbl VIl paHra 2-10 mm MeHnee 1 m -
ToHkme TpewwmHbl VIl paHra 1-2 mm MeHee 1 m -
JlokanbHble TpelwmHsbl IX paHra - MeHee 1 Mm MeHee 1 m -
BHYTPW NNacToB, COEeB,
nopoaHbix 6rokos

Tabnwuua 4 - Knaccudukaumsa MaccrBOB ropHbIX NOPOo4, N0 TPELLMHOBATOCTM U COOEPXKaHUIO KPYMHBLIX OTAEMNbHOCTEN

Kateropuss | CteneHb TpewuHoBaTocTM | Yncno TpewmH Ha CpeaHun CopepxaHue, % B
nopogel no (6noyHocTN) MaccuBa 1 M NuHUK, pasmep MaccuBe oTAeNnbHOCTEN
TpELLMHO- nepecekaroLLen oTaenb- pasMepoM, MM
BaToCTH HanbonbLlee nx HocTen,
yncno (Moaynb 300 700 1000
TPELYMHOBATOCTM)
| [MpakTMyeckn MOHOMMUTHbIE Menee 0,65 Bonee 1,5 100 100 100
(ncknounTensbHO
KpYNHOGMOYHbIE)
Il ManoTpelwnHoBaTble 1-0,65 1,0-1,5 100 80-100 40-100
(BecbMa KpynHob6MoYHbIE)
1 CpepHeTpelumHoBaTble 1-2 0,5-1,0 70-100 30-80 5-40
\% CwvnbHO TpelumHoBaTble 2-10 0,1-0,5 10-70 30 5
(cpeaHebnoyHble)
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\% YpesBblyanHo 10 0,1 10 brimskoe K Het
TpeLwuHoBaTble HyI0
(Menkobno4Hble)

18. VHXeHepHO-reonormyeckoe u3y4yeHMe MaccuMBa T[OpPHbIX MNOPOA BbIMOMHAETCS Ha OCHOBaHMM nNporpaMmbl, pa3paboTaHHOM 3JKchnyaTupytlowen uunm
crneLmanM3MpoBaHHON opraHmsaLmen B COOTBETCTBUM C TEXHUYECKMM 3aaHneM, KoTopasi A0MKHa coaepxaThb:

BUAblI U METOAbl UHXEHEPHO-rEONOrMYECKOro N3y4eHusl, KOTOpble AOMKHbI COOTBETCTBOBATL LIENsiM U CTaaun NCCneaoBaHui;
06beM OypeHUst 1 HasHavYeHNe Kakaon CKBaXKUHbI;

BUAbI UCCIIeJOBaHUA B CTBOSE CKBaXKWUHbI, BKIOYas reopmanyeckme;

crnocob OpMEHTMPOBaHUSI KEPHA UMM CbEMKN CTEHOK CKBaXKWH, @ Takke MeTOoAbl onpeaenieHns UCKPUBMEHUSA CTBOMA CKBAXMHBI;
METOAMKY LOKYMEHTUPOBAHMSA KEPHA, BKIIOYAIOLLYIO ero hoTorpacmpoBaHue;

KONMMYeCcTBO U1 y4acTkm oTbopa obpasLoB Ans onpeaeneHns Mu3nko-mMexaHn4eckux CBONCTB;

COCTaB rmaporeosiIormyeckux NccnesoBaHui;

nnaH 1 reoriorMyeckne paspessbl C BU3yanuaaumnei CTBOMOB CKBaXWH M NpeanonaraemblX rpaHnL, NnepeceyeHmns pa3pbiBHbIX HApYLLEHWIA, reorIorM4ecknx KOHTaKTOB;
MEepPONpPUSATUSA MO KOHTPOI0 KayecTBa BypeHus, MOBLILLEHNIO BbIXOAa KepHa U ero JOKYMEHTUPOBAHUS;

cocTaB M MeToAbl TabopaTopHbIX UCTIbITAHUN;

TpeboBaHus K OTYETY O NPOBEAEHHbIX paboTax.

19. Pe3yJ'IbTaTI:I reocpm3v|qe0|<v|x nccrnenoBaHUK, BbINOMHEHHbIX B NHXXEHEPHO-reosiorm4eCknx CKBaXXmMHax, OOJTKHbI ObITb conocTaBmneHbl C NHXXEeHEePHO-reosniormn4eCcknmMmin
nokasartenAamu, nony4yeHHbIMN nNpn JOKyMEeHTUPOBaAHUN KepHa COOTBeTCTByIOU.LeIZ CKBaXXWHbI.

20. PaboTbl (CKBaXWHbI), NPOBOAMMEIE (MCNOMb3yeMbI€) B UCCIEA0BAHUAX AOKYMEHTUPYIOT. [JokyMeHTaumsi paboT (CKBaXWH) BKIOYaeT:
NacnopT CKBaXWHbI;
aKT O 3aNIOKEHUUN CKBAXKUHDI;

aKTbl O NpoBeAeHNUN KOHTPOJIbHbIX 3aMepOoB KOOPAUHAT YCTbA CKBAXUH;
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aKT UHKINMHOMETPpWUMY;

reonoro-TeXHNYECKNn Hapsa C NPOEKTHLIMU N (haKTUYECKUMU AaHHBIMY;

BypoBOK XypHan, 3anofHAeMbIN Ha Kaxayto OTAEINbHYI CKBaXXWHY;

XypHarn JOKYMeHTauun KepHa;

YPOBEHb MOA3EMHbIX BOA HA MOMEHT 3aKPbITUS CKBaXWHBI;

aKTbl O NMKBUOALMN CKBRXKWH.

21. lpun gokymeHTaummn kepHa HeoBX0ANMO BblAENATb €CTECTBEHHbIE TPELUMHbI OT MEXaHMYECKMX HAa OCHOBE XapaKTepPHbIX NX NPU3HaKOB.

22. N3 ctatuctuyeckon 06paboTkun ncknovaeTcs 30Ha ApobneHns, obycrnoBneHHas HapyLweHUsSMn TeXHONornmm BypeHns.

23. NccnepoBaHus kepHa AOKYMEHTUPYIOT C MHTepBanom He 6onee 3 meTpos. o pesynbTatam MccnegoBaHMn AOMKHO BbITb NpeacTaBreHo CBeAEHUN He MEHee:
uHTepBan B3aTns npob (m);

BbIXof KepHa, %;

onvcaHve MopoA;: TuM, LBET, COCTaB, CTPYKTypa, BTOPUYHbIE N3MEHEHWS, CIIOUCTOCTb, CMaHLEeBaTOCTb;

MOPdONOrnto, reHesuc;

3anonHuTenb TPELUWH, ero CocTaB, MOLLHOCTb;

MOZYfb TPELMHOBaTOCTH, TP./M;

KayecTBO MaccuBa ropHeix nopog (RQD, %).

24. [TokyMeHTMpOBaHUe CTPYKTYPbl OPUEHTUPOBAHHOMO KEPHA CKBaXWH BbIMOMHAETCA AN KaXA0W NNOCKOCTH ocnabneHns 1 4OMKHO coaepXarb:
rny6uHy nnockocTn ocnabnenus, v;

TUN HapyLleHus;

yron K ocu KepHa, rpag.;
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yron ot JIMHUN OPUEeHTUPOBaHUA, rpan.;
XapaKTepUCTukn LLepoxoBaToCTu;
TN 3anoJIHUTENA TPEeLnH U ero XxapakrepucTtuka.

25. KonnyecTtBo otbrnpaembix Npob 13 kepHa onpeaensieTcs 3agadammn nccrnegoBaHumn, HEOOHOPOAHOCTLIO NeTporpadrMyecKkoro coctaBa U CBOMCTB NOPOA U OOIMKHO ObiTh
0B60CHOBaHO B NporpamMmme UHXXEeHEPHO-reonorniyecknx ncernefosaHnin. Pasmep npobbl AomkeH obecneymsaTb NpeacTaBUTENbHOCTb Pe3ynbTaToB.

26. I'IpM HanMynnm noa3emMHbIX TOpPHbIX Bblpa6OTOK nnn BbiABIIEHNM NYCTOT nNnporpaMmmMma  UHXEHEPHO-reosyiorm4eckmnx nccrnegoBaHnin  4OmKHa npegycmatpuBaTtb
OOKYMEeHTUpOoBaHWMe, BKIo4atrLllee:

reonormyeckoe onncaHme no Bcew AnvHe BbIpaboTKy;

doTorpadmm CTeHoK BbipaboTok

npeacTaBneHne Ha nnaHe BblpaboTKM MECT pacnonoXeHns yyacTkoB oTbopa npob ans onpeneneHns pmusmko-mexaHM4ecknx CBOMCTB Nopos;
yKasaHue Ha nnaHe BblpaboTKu MeCT NpoBeAEHMS 3aMePOB TPELLMHOBATOCTU FOpPHbIX NOPoS;

XypHan pe3ynbTaTOB MacCOBbIX 3aMepOB TPELMHOBATOCTU C yKa3aHUEM pPachnoJiIOKeHUA TOoYeK |/|3mepeHm7|, OPUEHTUPOBKN TpPELInH, pacCTOAHUA Mexay TpelmnHamMu
CMEXHbIX CUCTEM, LLUNPUHbI PACKPbITUA TPEeLlNHbI, L1epOXoBaTOCTU €€ CTEeHOK 1 TUNa 3anofiHMTens TpewMuHbI.

27. Ons 06bekToB |l knacca onacHOCTU AOMKHO ObITb npoBegeHo NHXXeHepHOo-reomiorn4eckoe paIZOHVIpOBaHVIe y4vyacTKa Hegp I'IyTéM BblAeNeHna Ha ninaHe, paspese n/vnn
B TpéXMepHOM npocTpaHCcTBE obnacten (,D,OMeHOB), B rpaHnuax KOTopbIX MacCuB ropHbIX nopoa obnagaeTt oanHaKoBbIMU NHXEHEPHO-reoJIorm4eCKMMmn Xxapakrepnctmkamu.

Ons MecTOpOXAEHWN, CMNOXEHHbIX AUCMEPCHLIMW MOPOAAMU, BbIMOSHAETCS FEOMEXaHUYecKoe paoHWpoBaHue. [Nns MeCTOPOXOEHUN, CMOXEHHbIX CKamnbHbIMU WY
nonyckanbHbIM/ NopoAaMu, MPOBOAATCH reoMexaHU4eckoe 1 CTPYKTYPHOE paioHUPOBaHKME.

28. Mpu npoBedeHNN reoMexaHU4ecKkoro pavioHMPOBaHUS ONpeAensioT rpaHuLbl Y4acTKOB, B Npeaenax KoTOpbIX MPOYHOCTHbIE CBOWCTBA MaccvBa rOpHbIX MOpos
cunTalTca ogHopoAHbIMU. Mpu onpeaeneHun rpaHuL, reoOMexaHUyYeckn OQHOPOAHbIX YHACTKOB (AOMEHOB) YYMTLIBAKOTCS KOHTaKTbl NeTporpaduieckux pasHoCTeNn, BTOPUYHbBIX
M3MEHEHWUI, HapyLLIeHHOCTU. MUHMMarbHbIE pa3Mepbl YHacTKOB A0MKHbI OblITb COM3MEPUMBI C BbICOTOW paboymx yCTyMnoB.

29. |_|pl/l nposefeHnn CTPYKTYpPHOro paIZOHMpOBaHMﬂ OOIMKHbI  ObITb Y4YTE€Hbl TEKTOHUYEeCKMe passyioMbl, OCW CKNnaAoK, KOHTaKThbl neTporpa(bmquKl/lx pa3HOCTel7I,
orpaHunymBaroine y4acTtkuy, B npeneriax KoTopbiX CTPYKTypa MacCcuBa ropHbIX nopon cHMTaeTcqd O,El,HOpOD,HOVI, OCHOBHbIE CUCTEMbI TPELLUH.

Mpunoxexne N 2
k PegeparnbHbIM HOpMaM ¥ Npasunam
B obnacTu npombiinieHHon 6e3onacHocTur
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Tabnuua 1 - Bugpl rmaporeosiormn4ecknx pa60T B 3aBMCMMOCTU OT CTaaunn OCBOEHNA MECTOPOXOEHUA

r’MaPOreosIOorMYECKOE N3y4EHUE MECTOPOXOEHUA
1. MNpun rnaporeonornyeckom U3yHeHnn MecTopoXAeHUS AOMKHbLI NPON3BOANTLCA paboThl B COOTBETCTBUM € Tabnuuen 1.

CTtaauns ocBoeHust
MeCTopoOXaeHuna

Bugpbl pabot

[MoncKoBLIX M OLLEHOYHbIX pa60T

OI'IpOGOBaHVIe B OAMHOYHbIX CKBaXXUHaX.

HabniogeHnsi npoaomkmMTensHOCTbI0 He MeHee 1 roa 3a YpOBHEBLIM PEXMMOM
noa3eMHbIX BOA, B NPOBYPEHHBIX CKBaXXMHaX.

[eTanbHon pa3senku
MeCTOpPOXOeHMS

KyCTOBbIe OI'IpOGOBaHVIﬂ OCHOBHbIX BOOAOHOCHbIX TOPU30HTOB.

HabntogeHuns 3a pexxMMoM noa3eMHbIX M MOBEPXHOCTHBLIX BOA.

[ousyyeHne mecTopoxgeHns
(yToYHeHue rmaporeonornyecknx
rnapameTpoB OTAEJIbHbIX y4aCTKOB
MECTOPOXAEHNS)

DUNbTPaLMOHHbIE OI'IpOGOBaHVIﬂ FOPHbIX NOPO4 Ha NOKallbHbIX y4acTKax
MeCTOpOXaeHUA.

3KCI'IJ'IyaTaLI,VIﬂ MeCTOopOXaeHnA

HabniogeHns 3a TEXHOrEeHHbIM MMAPOANHAMUYECKUM PEXMMOM C BbISIBIIEHUEM
YCIOBUI 3KCMNyaTaummn ApEeHaXHbIX COOPYXXEHWUA, CKOPOCTU CHUXKEHWS HAanopoB
B NpnBOpPTOBLIX MaccMBax No Mepe pas3BUTUSA FOPHbIX paboT.

"MpaBuna obecnevyeHns ycTONUINBOCTH
GOpTOB 1 YCTYNOB KapbepoB, pa3pe3oB
1 OTKOCOB OTBaJIOB", yTBEPXKOEHHbIM
npukasom PenepanbHOM CNyxObl
MO 3KOMNOrnMYeckomy, TEXHONOrM4ecKoMy
N aTOMHOMY Haa3opy

or" " 2020 roga N

2. O6bem rmaporeosiormn4eCcknx nccrnegoBaHuin onpependaeTcd CloXHOCTbIO rmaporeosiorm4eckmnx yCJ'IOBI/IIZ MeCcTopOoXaeHuna n cTagmnen ero ocBoeHums (Ta6J'IVILI,bI 2, 3).
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Tabnuua 2 - MNpr3Haku CNoXHOCTU MECTOPOXKAEHWI MO MTMAPOreosIorMYeckoMy CTPOEHUIO

rOPU30OHTOB (KOMMIIEKCOB)

BblepPXaHHOCTb No

MOLLIHOCTM

CnoxHoCTb MpocToe CnoxHoe Ocobo cnoxHoe
rmgporeonorn4yeckoro
CTPOEHNSI MECTOPOXAEHMS
M3ameH4mBoCTb reomeTpumn kpoenu [MoHOTOHHOE HeBblaepxaHHOCTb MO |Bbicokasi U3MEHUYNBOCTb
1 NoAOoLWBblI BOOOHOCHbIX 3aneraHue, MOLLHOCTM MOLLHOCTM

MN3meH4YMBOCTb OUNbTPaLMOHHBLIX
CBOWCTB BOAOHOCHbIX FOPU3OHTOB
(komnnekcoB) n BOAOYNopoB

He bonee yem B

2 pasa|do 10 pa3

Bonee yem B 10 pa3

I3MeHYMBOCTb NUTaHUA
noa3eMHbIX BOf,

He 6onee yem Ha 50% [(Bonee 4em Ha 50% B
B rogoBOM LiKKNe rogoBOM LUKNe

HesBHas BbipaXKeHHOCTb
NCTOYHUKOB NUTaHWSA
HeyCTaHOBMEHHOro
npovicxoxaeHus. Pacuet
npovssoauTcs Ana Hanbonee
HebnaronpuATHbLIX YCNOBUIA
nMTaHus.

Tabnuua 3 - MMHMManbHble 06 bEMBI rmgporeonorn4yecknx pa60T B 3aBMCUMOCTUN OT CINOXXHOCTU rmgporeosiorm4eckmnx yCJ'IOBI/Il7I N CTaanm oCBOEHNA MECTOPOXOEeHUA

Cragus Bug pabot O6bem paboT B 3aBUCUMOCTH PesynbtaThl pabot
0OCBOEHUS OT CTEMNeHN CIOXHOCTU
MECTOPOXAEHMUS rMApPOreonorMyeckoro
CTPOEHNSI MECTOPOXAEHNS
MpocToe CnoxHoe Ocobo
CnoXxHoe
MownckoBbIX 1 OanHo4Hoe 1 3 6 OpveHTrpoBoYHas
OLEHOYHBbIX onpo6oBaHve B Benu4ymHa koadpuumneHTa
pabot CKBaXWHaX Ha Kaxabli unbTpauum
BOLOHOCHbIN FOPU3OHT
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rmgpoanHaMn4ecKkmum

Ha 1 km 2 uccreayemoro
y4yacTka B nfaHe, LuT.
HabntogeHns 3a B B B AOBCOnNOTHbBIE OTMETKM
YPOBHEBbLIM PEXMMOM MexeHb 1  |MexeHb 2 |MexeHb 3 [ypoBHeW Boabl B
noa3eMHbIX BoA, B pa3 B pasa B pasa B NaBOAKOBLIN U MEXEHHbIN
rMOporeosniornyeckmx Mecsl, B Mecs, B Mecsl, B |Nepuvof, MHTEHCMBHOCTb
CKBaXKMHax nasogok 1 [maeogok 2 |naBogok 3 (MHpMNBbTPaLMOHHOIO
pa3 B pasa B pasa B NUTaHus, rMapaBnnyeckoe
Henento Hegentwo Hedenw |ConpoTMBIIEHWE NnoXa
BOOHOro obbekTa
HeTtanbHol passegku [KyctoBoe 1 3 6 KoadhomumeHThl
MEeCTOpOXAeHMs onpoboBaHve BOAOMPOBOAMMOCTU U
OCHOBHbIX Nbe30MNpPOBOAHOCTH,
BOJOHOCHbIX napameTp nepeTekaHus,
FOPWU3OHTOB Ha 1 KM 2 rApasvHeckoe
COMpOTUBIIEHNE NOXa
uccneayemoro BOAHOTO 06beKTa
y4yacTka B nrnaHe, LT.
HabntopgeHns 3a B B B AOBCONOTHLIE OTMETKM
PEXMMOM NMOA3EMHbIX U |MexeHb 1 |[MeXeHb 2  [MexeHb 3 [ypoBHen Boabl B
NMOBEPXHOCTHbIX BOA pa3 B pasa B pasa B NaBOAKOBLIN N MEXEHHbIN
MecsL, B mMecs, B Mecsil, B |nepuvoA, MHTEHCUBHOCTb
nasogok 1 [maeBogok 2 |naBogok 3 (MHpMNBbTPaALMOHHOIO
pa3 B pasa B pasa B nNUTaHus, rmapasBnnyeckoe
Heneno Hepnenwo Hedeno |conpoTMBIEeHWE Nnoxa
BOOHOro obbekTa
HounsyyeHne dunbTpauUnoHHbIe OnpepnensieTcst NPOeKTHON Nnbo YTO4YHeHNe
MeCTOpPOXOeHMS onpoboBaHMs ropHbIX cneumanuanpoBaHHom rmaporeosiorm4yeckmnx
(yTOuHEHME nopog, HabnwogeHus 3a  |opraHusaumen napameTpoB
rmgporeoro- PEXMMOM MOA3EMHBIX U
rMYeCcKnx NMOBEPXHOCTHLIX BOA Ha
napameTpoB JOKanbHbIX y4acTKkax
OTAENbHBIX Y4ACTKOB |MECTOPOXAEHMUS
MeCTopOXAeHMs1)
AkcnnyaTtauus HabntoaeHns 3a OnpepenseTtcs NpoekToM YTOYHEHME yCcroBumn
MEeCTOpPOXOeHMS TEXHOreHHbIM 0TpaboTKN MECTOPOXAEHUS dhopmMUpoBaHus

BOAOMNPUTOKOB B rOpHbIEe
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PEeXMMOM C
BbISIBIIEHWEM
ycrnosum
aKcnnyaTaumm
APEeHaXHbIX
COOPYXEHWN,
CKOPOCTU CHUXEHUS
Hanopoe B
NpnbopPTOBbLIX
mMaccusax rno mepe
pa3BUTUS FTOPHbIX
pabot

BbIpaboTkM 1 NapameTpoB
OPEHAXKHOW CUCTEMBI.
KauyecTBeHHas n
KONn4yecTBEHHas
XapakTepucTmKa pasrpysku

noa3eMHbIX BOL, XapaKktep u

Macwtabbl
PUNbTPALNOHHBIX
nedopmanmmn

3. PesynbTaThl rMaporeonormyeckux MCcnegoBaHuin SBMASIOTCA UCXOOHbIMW OAaHHbIMU ANst KannbpoBKM MOAENU M pacyéTa napameTpoB (PUMNbTPALMOHHBIX MPOLECCOB
aHanMTUYeCcKUMn MeTofamu. B CnoXHbIX M 0COBO CROXHbIX YCMOBUSX MPUMEHSETCH YUCMEeHHoe reounbTpaunoHHOE MOAENVPOBaHWe B OBYMEPHOM UMM TPEXMEPHOM
npocTpaHcTBe. Pe3ynbTaToM reounbTpaumoHHbIX PacyETOB SBNSETCH NPOrHo3 Hambonee HeGNaronpuUSATHLIX YPOBHEN M AaBNEHUS NOA3EMHbIX BOA B rpaHuLax M3y4yaemoro

MaccuBa ropHblx nopon Ha ctagnax OCBOEHUA MECTOPOXAEHUA.

Bbi6op pacyeTHbIX cxeM fedopMUpPOBaHMUs U OLeHKa YCTOWYMBOCTM GOPTOB M YCTYNOB KapbepoB, pa3pe3oB

oT

Mpunoxexue N 3

kK ®PegepanbHbIM HOPMaM 1 NpasunamM
B 0611acT¥ NpPOMbILLNEHHON 6e30MacHOCTH
"lMpaBuna obecnevyeHns yCTOMINBOCTH
GOopTOB 1 YCTYNOB KapbepoB, pa3pe3oB
N OTKOCOB OTBanoB", yTBEPXXAEHHbIM

npukasom ®enepanbHO Crnyxobl
MO 3KONOrMYECKOMY, TEXHOMNOrM4YECKOMY

N aTOMHOMY Hag30py
2020 roga N

1. OueHka yCTOVIHMBOCTI/I 60pTOB M YyCTYynoB KapbepoB, pa3pe30oB B 3aBUCMMOCTU OT 3Tana NpOeKTUupoBaHUA ” 0Tpa6OTKI/I OTKPbITbIM cnocoboM [0mKHa BbINONMHATLCS
mMeTogamMun, oCHOBaHHbIMU Ha Teopuun npeaernibHoro paBHoBecuA, YNCIEHHbIM U (bl/l3|/l‘-|eCKl/IM mMmoaenmpoBaHnemM B COOTBETCTBUN C Tabnuuen 1.

Tabnwuua 1. MeToabl OLEHKN YCTONYMBOCTU BOPTOB KapbepoB, Pa3pe3oB Ha PasfnM4yHbIX dTanax Mx NPOEKTUPOBaHUSA 1 OTPaboTKM
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OTan npoekTnpoBaHus 1 oTpaboTkn MeTon MeToapl, YuycneHHbie n MeToab! hmnsmyeckoro
Kapbepa, pa3pesa aHanorni | OCHOBaHHble HA | BapWaUMOHHbIN MOLENUPOBaHNS U
Teopumn MeToabl cneunanbHble
npeaenbLHoro ncenenoBaHns
paBHoOBecus
MpeanpoekTHble paboTbl - a a a
T30 BpemeHHbIX KoHauuUMiA a - a a
[MOCTOAHHBIX KOHANLWUIA a - a a
MpoekTnpoBaHue a a a a
I'IponsneHmevammquKmx a - + a
aedopmauuin npu akcnnyataumm
TexHnyeckoe nepeBoopyxeHne a - a o

Kapbepa

"a " - ONs BCcex 06bEKTOB BeAeHWs ropHbIX pabor;

" # " - nns o6beKkToB BeAeHMs ropHbIx paboT Il knacca onacHocTU 1 Npyu KOMOUMHMPOBaHHOW paspaboTke
MECTOPOXAEHWS;

" 5" - KaK JOMOMHUTENbHbIN METOA (N0 PeLLeHUIo crneLnanvaMpoBaHHOM opraHnsaumum)

2. lMpu oLeHKe YCTOMYMBOCTU GOPTOB M YCTYNOB KapbepoB, pa3pe3oB UCXOAHble AaHHble BbiOMpalTcsl B COOTBETCTBMU C BbiGpaHHOW Moaenbio AedopMUpPOBaHUS U
KpUTEpUeM paspyLLeHUsi MpUBoPTOBLIX MacCUBOB, CO34aHHOM HA OCHOBE UHXEHEPHO-reoNorMYeckoro N3y4eHust U paioHMpPOBaHUS MECTOPOXAEHUS.

3. B kayecTBE UCXOAHbIX AaHHbIX UCMNOMb3YTCS (PU3NKO-MEXaHNYECKME CBOMCTBA MaccrBa ropHbIX Nopos 1 NOBEPXHOCTEW ocrabneHus.

4. KOppeKkTUpOBKY WMCXOAHbIX AAHHBLIX s BbIMOMHEHMSI pacyeToB YCTOWYMBOCTM GOPTOB M YCTYMOB KapbepoB, pa3pe3oB AOMYyCKaeTCs OCYLLECTBMSATb HAa OCHOBaHMU
HaTYPHbIX JaHHbIX U pe3ynbTaToB HAGMIAEeHWI, OTpaxatoLwmx akTMYeckoe CoCTosIHUE NPMGOPTOBOrO MaccyBa.

5. YueT chopmbl Kapbepa, pa3pesa B nnaHe NpoBOAWUTCS MO PeLUEHNIO MPOEKTHOM U creuuananpoBaHHON opraHM3aummn NyTeM peLleHnst TpeXMepPHO 3aaaun.

6. MapameTpbl 6OPTOB 1 YCTYNOB KAapbepoB, Pa3pe3oB onpeaenslTca B COOTBETCTBUMN CO CXEMOW, NPVMBEOEHHON Ha pUCyHke 1.



06 yTBepxaeHun ®efepanbHbIX HOPM M NpaBun B 0bracTy npomeilLneHHon 6e3onacHocTy "MNpaBuna obecnevyeHnst yCTOMYMBOCTN BOPTOB M YCTYMNOB KapbepPOoB, pa3pes3oB M OTKOCOB OTBasioB"
lNpuka3 PocmexHad3opa om 13.11.2020 N 439
®edeparnbHbie HOPMbI U ripasusia 8 obsiacmu npombiweHHol 6esonacHocmu om 13.11.2020 N 439
CrtpaHuua 30




06 yTBepxaeHun ®efepanbHbIX HOPM M NpaBun B 0bracTy npomeilLneHHon 6e3onacHocTy "MNpaBuna obecnevyeHnst yCTOMYMBOCTN BOPTOB M YCTYMNOB KapbepPOoB, pa3pes3oB M OTKOCOB OTBasioB"
lNpuka3 PocmexHad3opa om 13.11.2020 N 439
®edeparnbHbie HOPMbI U ripasusia 8 obsiacmu npombiweHHol 6esonacHocmu om 13.11.2020 N 439
CrtpaHuua 31




06 yTBepxaeHun ®efepanbHbIX HOPM M NpaBun B 0bracTy npomeilLneHHon 6e3onacHocTy "MNpaBuna obecnevyeHnst yCTOMYMBOCTN BOPTOB M YCTYMNOB KapbepPOoB, pa3pes3oB M OTKOCOB OTBasioB"
lNpuka3 PocmexHad3opa om 13.11.2020 N 439
®edeparnbHbie HOPMbI U ripasusia 8 obsiacmu npombiweHHol 6esonacHocmu om 13.11.2020 N 439
CrtpaHuua 32

PucyHok 1. Cxema KOHCTPYKLMM GOPTOB U YCTYNOB: %, %+, 1. - COOTBETCTBEHHO BbiCOTa yCTyna, rpynn ycTynos, 6opra;a , & u, Yy, iy - COOTBETCTBEHHO, Yron
! L. Y Y r.

oTKOCa YCTyna, yron oTKoca rpynmnbl YCTYNOB, KOHCTPYKTUMBHbIA Yron oTkoca rpynrbl YCTYMNOB W yron oTkoca GopTa Kapbepa, paspesa; &, Bmp - COOTBETCTBEHHO, LUMPUHA
npefoxpaHnUTeNbHON 1 TpaHCNOPTHOW GepMbl

7. OnpepeneHve Hanbonee HanNpsPKEHHOM MOBEPXHOCTU CKOMbXEHUS MpOM3BOOMTCA Ha OCHOBE aHanuMTUYEeCKMX pacyeToB unu nytem Bblbopa M3 MHOXeCTBa
noBepxHocTen ocnabneHnsi NOBEPXHOCTU C MUHUMATbHBIM KO3 PULMEHTOM 3anaca yCTOMYMBOCTH.

8. Mpu NOCTPOEHMM NOBEPXHOCTM CKOSILKEHUA ONpeaensioT NONOXKeHVe TPELLWHbI OTPbIBA, yxoasLlen B Maccus Ha rny6uHy Hop :

@)

2C
HQD =G—":|= "?rn Cf,g[//-lj—ﬂ_jf.pn)'

roe: Of - NPOYHOCTL NOPof Ha oAHoocHoe cxaTue, MMa; Ly, - cuennenue B Maccuse, MMa; fy, - yron BHYTPEHHEro TpeHus, rpag.; ¥ - 06bEMHbIN Bec, MH/mM3 |

9. Ha asrtane npegnpoekTHbIX paboT AOnyckaeTcs MO pelleHuo Cneuuanu3vpoBaHHOW OpraHusaumm onpefensatb napameTpbl GOpTOB M YCTYnoB Kapbepa, paspesa
MEeTOAO0M aHarnormn.

10. Mpu pacyeTe yCcTOMUMBOCTU BOPTOB M YCTYNOB KapbepoB, pas3pe3os, B TOM YMCHe C Y4ETOM BO3OENCTBUS CECMUYECKUX CUIT U HAarpy3oK OT ropHoro o6opyaoBaHusi, ¢
UCNonb3oBaHNeM TeopuUU NpeaeSibHOro paBHOBECHS, MPUMEHSIIOT MeTodbl anreGpanyeckoro UM BEeKTOPHOTO CIIOXKEHWUS cuil (MHOTOYrofibHUKa Cuil), a Takke MeTOoAbl,
YAOBNETBOPAIOLLME TPEM YPaBHEHWAM paBHOBECUS (CUMT U MOMEHTOB).

11. Cxema pacyeTa MeToaom anre6paV|HeCKoro CIoXXeHud cuin npueeneHa Ha pucyHke 2.
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Yookt modsaaly sod
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PucyHok 2. PacuyeT ycTonumBocTn 06BOAHEHHOIO N30TPOMHONO OTKOCA C Y4ETOM BO3AENCTBUS CENCMUYECKMX CUIM METOA0M anrebpanyeckoro CrnoXeHusa cun
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5 [E; cos 4 + B cosla—4)_ D, + 4P cos(45+ 0,50, )- G, sin ;}g.:p,. tedd

Cosdy
e S (2)
S| B sin g - B (@ 4) | o, (45+0,50, )+, sin & + B
Cos &
D= Hyq+ 5 ) 3)
1 2 21
. P (4)
T
a+3 | ————
3{@[45-0,5;:-)}
0 =K, K Pk ®)

roe: P - Bec 6noka, mH; - yron otkoca, rpag.; |l; - yron HakrnoHa ocHoBaHws Grioka, rpag.; PiB - Bec "cBoboaHon" (HaxogdLwlencs Bbllle NMHMKM OTKOCa) BOAbl B
npegenax 6noka, MH; L - cuna rugpoctaTuyeckoro AasneHus, MH;HJ;J-H, HJ;H- Hanop Ha rpaHsx 6rnokos, MH; /;- onuHa ocHoBaHusa 6rioka, M; ¥, - MAOTHOCTb BOAbI,
MH/M3 ;4 P - ynenbHas Harpyaka oT o6opyaosaHusa, MMa; F,s - 061umii Bec 060pya0BaHMs/coopyxenus, MH; & - cpeiHee paccTosiHUE MEXy Onopamm, M; A - paccTOsIHUE OT
Kpasi 060pyA0BaHMS/COOPYXEHNS [0 BEPXHEN BpoBku, M; £ - ceilcMmnieckas cuna, MH; <&y - yron mMexay NoBEepXHOCTBIO CKOMBXEHWS U HanpaBreHneM CEeNCMUYECKON CUTbI,
N3MEpPEHHbI B BEPTUKaNbHON NNOCKOCTH, rpad.; [ - KO3 MULMEHT, yUMTLIBAIOLLMIA Ha3HaYeHNe COOPYXEHNA N ero OTBETCTBEHHOCTb (T.€. ANs Kapbepos NpuHuMaroT 1,5, ans
oTsanos - 1,0); K- k0athPpUUMEHT, yunTbIBAKOLLMIA JOMNycKaeMble NOBpexaeHus 3gaHui n coopyxenun (E;=0,25 ans Goptos n ¥ =0,12 gnga ycrynos n otkocos oTeanos);

K, - KO3(MPUUMEHT CENCMUYHOCTU, KOTOPbIN npeacTaBnsieT cobon 3HaveHus yckopeHus konebaHwi B gonsax g; A - AOMONHWTEmNbHblE yAaepxuBawowme cunbl, MH; B -
OOnNonHUTEmNbHbIE caBuratoLmne cunsl, MH.

12. Cxema pacyeTta MeETO0M BEKTOPHOTO CITOXEHWUS CUIN NpMBeAEeHa Ha PUCYHKe 3.
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PucyHok 3 - Cxema pacyérta yCToMm4MBOCTM 06BOAHEHHOTO M3OTPOMHOMO OTKOCA C YYETOM BO3AENCTBUS CENCMUYECKNX CIIT METOLOM BEKTOPHOIO CrIoXeHus cun: £ - Bec

paccmatpusaemoro 6roka, MH; Chii+1, CThi_1, Tl - cunbl cuennenms, HanpaeneHHbie napannensHo cooTBETCTBYOWMM rpaHuuam 6nokos, MH; Dy, Diio1, Dy- cunbl
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rMOpocTaTUYECcKoro AaBneHus no rpaHuuam 6rnokos, MH; R:;:‘+1 , RJ;!'—L R, - peakunm no rpannuam 6nokos, MH; S - celicMmnieckas cuna, MH; [3- yron HaknoHa ceficMmyeckon
cunebl, rpag.

13. Bbibop pacuyéTHbIX CxeM onpeaensieTcs Ha OCHOBE aHanm3a reosioro-CTPYKTYPHOrO CTPOEHMUsl MPUGOPTOBOIO MaccuBa ¢ y4ETOM MPUHATOrO Maclutaba: ycTyn, rpynna
ycTynoB, 6opT. CxeMbl U METOAUYECKME MOSIOXKEHNS pacyeTa YCTOMYMBOCTM BOPTOB M YCTYMNOB KapbepoB, pa3pes3oB NpuBeaeHbl B Tabnuue 2.

14. TocTtpoeHune Bbinyknoro npodunsa OGopTa Kapbepa, paspesa OCYLWeCTBASEeTCA NyTeM MpuAaHus KaXaoMy ero 3feMeHTy MakCMManbHOro yrrna HakmoHa,
obecneunBaloLlero ero yctomyuMmBOCTb U YCTOMYMBOCTb BCEX rPynn 3MeMeHTOB OOopTa, HauMHas C HWXKHEro aMnemMeHTa Ha ypoBHE OHa Kapbepa, paspesa. [onyckaeTtcs
NOCTPOEHME YCTYMNOB NONUrOHaNsHON HOPMbI.

Tabnuua 2 - CxeMbl pacyéTa ycTon4YMBOCTM BOPTOB M YCTYNOB KapbePOB, pa3pe3oB

N PacueTHas cxema KpaTkoe onucaHune YcnoBus npyuMeHeHns
1 [ins peanbHOro oTkoca pacyeT OOKEH BbINOMHATLCA OtcyTcTBME
[T nyTem nocregosaTtenbHbIX NPMBNKeHni ¢ HebnaronpuaTHbIX
P NCNONb30BaHWEM METOAOB, NMPUBEAEHHBIX B MyHKTax 7-9 |noBepxHocTen
HacToswero MNpunoxeHus. ocnabnenus, nubo

NOBEPXHOCTU
ocnabnexus
HanpasreHbl NoA,
yrnamu: -5°< [ <-60°
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,D,OI'IyCKaeTCH onpenendartb npenesnibHy BbICOTY OTKOCa
npu 3agaHHOM yrne noraweHus ¥ no cbopmyne:

ﬂ o= ng
C]:'+-:;?
2

-tz CTg oy

PacueT BbinonHsieTca nytemM nocnegoBaTenbHbIX
NPUOMXXEHUI C NCNOMb30BaHNEM METOLOB,
npvBefeHHbIX B nyHkTax 10-12 HacToswero
MpunoxeHus.

OtcyTtcTBUE
HebnaronpusiTHbIX
noBepxHoCcTEN
ocnabneHusi, nopoabl ¢
HW3KOW HecyLlen
CNocoBHOCTLI0

F<13°,

i0f. <(45-0,59%)
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BbicoTa BepTMKanbHOMo yctyna:

— —_— v - -
“ - - - ~ - = - '\-l - -
s " ~ =
~ - T ~ ~ e Hy=Hy|1+
~ L - L -
~ ~ ™ Y
- ™ - = ~ =~ ~
n - . - iy . - T
)
- = . - N - - =~ . LUVIpVIHa NPU3Mbl BO3MOXHOIo 06pyLlJeHWr'l

m = Hap \,f.:r}. {1 tgld45 - 0,5g)

OTcyTcTBME
HebnaronpuaTHbIX
noBepxHocTen
ocnabnenus, nubo
NOBEPXHOCTH
ocnabnexus
HanpaeneHbl Noj
yrnamu:

-5°< [3<-60°
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4 . m . BbicoTa BepTMKanbHoro yctyna He6naronpusiTHoe
3aneraHve
l. d L~ T noBepxHocTen
Hi=h'+ ? rg[ﬁ:]cfg(ﬁ- .;:r']l ocnabnexus,
¥ HanpaBleHHbIX B
// CTOPOHY
r BblpaboTaHHOro
/" f— Croas q:'r” npocTpaHcTBa npu
p yoas(Blan{ p—y') P = Cxema
1 / NpUMeHsieTcs Npu
H a // LLinpnHa npnambl BO3MOXHOIo 06pyLIeHns ycnosn b EHSIU "
// m=(H, - 1etgl Hy;=H;
° BbicoTa ycTtyna He6naronpustHoe
3aneraHve
20 sin Ciros i NOBEPXHOCTEN
= : : ) ocnabnexus,
Vosnf g Blani g ) HanpaBneHHbIX B
CTOPOHY
LLinpnHa npnamMbl BO3MOXHOIO 06pyLLEHMS BblpabGoTaHHoOro
npocTpaHcTBa npu
= H[crgﬁ - cl‘ga:) P = @' u yrne otkoca
o=
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—m—-

BbicoTa ycTyna

C'cos¢’

H =
1 — —
yeosBsin(f — ¢')(1 — Jetg (@)tg(B))
LLinpnHa npnamMbl BO3MOXHOIO 06pyLLEHMS

m=(H - Htg 8- Hotga

YcTyn cnoxeH
CUNBbHOTPELLUHO-
BaTbIMV NMOPOAAMM.
HebnaronpusatHoe
3aneraHve
noBepxHocTen
ocnabneHus,
HanpasneHHbIX

B CTOPOHY
BblpaboTaHHOro
NpOCTpaHCTBa Npu

P = ' u yrne otkoca
o= p

BobicoTa ycTyna

i 3l +ig zw

"~ ysinlpy +63)leig W —ciga)

sin [!g;ﬁ’ —:rgﬁil) si.n,nﬁz[l‘gﬂ" —tggh j

sin (G p+din |

gy = 5 >
Jc:rg ,ﬂl +ate ,62 - 2cz‘gﬁlc:rg,€-2 cos |:|:51 + 52)

YcTyn, noaceveHHbINn
OBYMS1 MOBEPXHOCTAMM
ocnabnexus
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sinfs1+6 3)

ctgw =

LLinprHa npn3mMbl BO3MOXXHOIO 06pYLLEHMS

3a,|'1+:rgz;¢'

yeinlo) +d3)
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sin fy gy —te0q ) sin Bylaew -1z oh )
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8 3aoTkocka Mo HacroeHuIo. He6naronpuatHoe
3aneraque
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b sin OF y
sin {6 — @y J

* 2Cn cosl, cige— ﬁ(r:.ﬁg‘c‘.— ciglt) cas i,
¥ ¥

oo 0, cos g,
ysing c— ol )

LLnpuHa npuaMbl BO3MOXHOIO 06pYyLLEHUS!

_H-b

 Dasin B
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PacyeT BbInonHsAeTCs nyTeM nocnegoBaTesibHbIX
NpUONMXEHUI C NCNOMNb30BaHNEM METOLOB,
npmBeAeHHbIX B nyHkTax 10-12 HacToswero
Mpunoxenwns.

YacTHbIM Ccny4aem ABndeTca OTKOC, noaceYeHHbIn
HapyLlleHnewm. B atom Clly4yae NnoBepXHOCTb CKOJMbXEeHUA
B BEPXHEN YacTu coBnagaeT C HapyLlleHnewm.

HaknoHHoe 1 kpyToe
3aneraHve crioes ¢
nageHnem B CTOPOHY
BblpaboTaHHOro
npocTpaHcTBa npwu

E<P<y f=of
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—

10

PacueT BbinonHaeTcs nyTeM nocnegoBaTerbHbIX
NpUONMXEHU C NCNOMNb30BaHNEM METOLOB,
npmBeAeHHbIX B nyHkTax 10-12 HacTosLero
MpunoxeHus.

Monoroe 3aneraHve
noBepxHoCTeN
ocnabnexus npu

P,

-5< fi<25°
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NPUOMXXEHUI C NCNOMb30BaHNEM METOLOB,
npvBefeHHbIX B nyHkTax 10-12 HacToswero
MpunoxeHus.

11 PacueT BbInonHsaeTcs nyTeM nocnegoBaTerbHbIX Hanwnune cnaboro
NPUONMXXEHUI C NCNOMb30BAaHNEM METOLOB, crnosi, obliee
npueefeHHbIX B nyHkTax 10-12 HacToswero COMpPOTUBIIEHNE COBUTY
MpunoxeHus. KOTOPOrO HMXE, YeM Y

BbllLe3arne-
ratooLLmx noposa

12 PacueT BbinonHsieTca nytemM nocnegoBaTenbHbIX MynbaoobpasHoe

3aneraHue nopona.
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13 e e s HedopmMumpoBaHue oTkoca nyTem m3rmba crnoes Hanuuune
ANANAER TR YR (R KpyTonagatoLmnx
,""ll AUATRACR W :I : } B kavecTBe npubnmkeHHoro n rpyboro nogxoaa NoBEPXHOCTEN

v IARAY ! ocnabnenus

§ LRy OMyCTUMO BBEEHNSA B YroN U30TPOMHOro oTkoca ( Ciym ’
ARV b pony A y P () HanpaBneHHbIX B

N RRYERY nonpasok ( f4 ¢ ) Ha ocHOBaHWK rpadmka (PUCYHOK 4): MaccuB (obpaTHoe
A L p
A "; ' "1 A ] nageHue)
ALY ! = — nonbl = B=20
- I|. § Ak \; \ alt;‘! % .ﬂi&l P B
LRV TR
(s i i o«
PRI \ [ns 6onee To4YHOM OLEHKN HEOGXOAUMO NPOBOAUTL
Y Y pU3nYeCKoe UNN YNCNEHHOE MOAENMPOBAHNE.
E
14 |KombGuHaums pasnunyHbix BUA0B edopMmMpoBaHus PacueT BbinonHsieTca nytemM nocnegoBaTeNbHbIX "eonoro-cTpykTypHOE
NpUONMXEHUI C NCNOMNb30BaHNEM METOLOB, CTPOEHMe oTnm4aeTcs

npmBeAeHHbIX B nyHkTax 10-12 HacToswero ot cxem 1-13 nnun
MpunoxeHnsa n/unu c NnpuMeHeHNeM h3nM4eCcKoro UnNn  |NpeacTaBnseT ux

YMCINIEHHOTO MOAENUPOBaHUS KOMOMHaLMIO

H, - BbiCOTa, M, M Yron HakrowHa, rpaf, 6opTa, yctyna; £, - BbicoTa BepTUKkanbHoro otkoca; [ op - ry6uHa TpewmHbl oTpbiBa, M; C - cLenneHe B Maccuee,

MMa (t/m 2 ); ' - cuenneHne No NnoBepxHocTU ocnabnenus, MMa (1/m 2 ); ' - yron BHyTpEHHEro TpeHnst Maccuea; (D' - Yron TpeHus N0 NOBEPXHOCTU ocnabnexus,

rpad.; Y- MMoTHOCTb roOpHLIX MOPO, MH/m 3 (T/M3 ); Ig"- yron casura no KOHTaKTy croes, rpag., GCP - CpefHHAst UHTEHCUBHOCTb HOPMAasbHOrO HanpsikeHus rno




06 yTBepxaeHun ®efepanbHbIX HOPM M NpaBun B 0bracTy npomeilLneHHon 6e3onacHocTy "MNpaBuna obecnevyeHnst yCTOMYMBOCTN BOPTOB M YCTYMNOB KapbepPOoB, pa3pes3oB M OTKOCOB OTBasioB"
lNpuka3 PocmexHad3opa om 13.11.2020 N 439

®edeparnbHbie HOPMbI U ripasusia 8 obsiacmu npombiweHHol 6esonacHocmu om 13.11.2020 N 439
CrtpaHuua 46

Hanbonee HaNPsKEHHOMY KOHTaKTY; =y - MPOYHOCTb Ha 0AHOOCHOE pacTskerne, MMMa (T/m 2):'m - WupuHa Npnambl BO3MOXHOMO 06pyLeHnsi; - yromn HakmoHa
nosepxHocTu ocrmabnewns, rpaa.; [ m [ - yrmbl HakroHa nosepxHocTeii ocnabnewus, rpad.; © M &9 - YIMbl MeXdy NOBEpXHOCTAMM ocnabneHus W
MNpoCTUpaH1eM ycTyna, rpad.; Y- yron HaknoHa MMHUM CKPELLEHWUsi MOBEPXHOCTEN ocrabrienusi, rpad.; WY - yrom HakmoHa NWHWM CKPELLEHUs! MOBEPXHOCTEN
ocnabneHus B NIOCKOCTM, NEPNEHOMKYNSPHOW NNOCKOCTM OTKOCA, pagd.; &£ - Yron U3noma rnoBepXHOCTU CKOJIbXXEHWs! B OCHOBaHUM 0Tkoca, rpag.; ., - yron oTkoca

B CMTOMCTOM MaccwBe, rpag; Cf,; - yron oTkoca B M30TPONHOM MaccuBe, rpad; /My - nonpaeka K yriy oTkoca, rpag.

3HaKk MUHYC MpW yriax nageHusi noBepxHocTein ocnabnenus () osHauaeT HanpaBrneHWe B CTOPOHY Maccuea, Ge3 3Haka MUHYC - B CTOPOHY BbIPaGOTAHHOO
MpOCTPaHCTBa.

Cxembl 4-6, 8-9, 13 nNpuUMeHUMbI MpW YCMOBWUM, ECRU NPOCTMPaHMe MOBEPXHOCTeN ocrabneHusl oTnMyaeTcs OT MPOCTUPaHWUS NoBepxHocTel GOpTOB U YCTYNoB
KapbepoB, pa3pes3oB He Gonee yem Ha 20 rpag.

a - Npu NOfTHOM OMNpPOKMAbLIBAHUN CITOEB 0 - Ha MOMEHT cKaudka gecopmanmm
(cmeweHuns 0,5-2 m 1 wupwuHa 3akonos 0,3-0,6 m
npn H=100 m; cmeLieHmsa 1,0-4,0 m n
wmpwuHa 3akonos 0,5-1,0 m npn H=200 m;
OTHOCMTENbHbIE AedopmaLMmn 3a MPU3Mon

06pyLeHusi (5-10)-10~3)
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. 0
50 20 390 B. .0}

B - MPW NOSIBNEHnn BUAMMbIX TpelmH (cmellenns 0,1-0,2 m npn H=100 m; cmewenus 0,2-0,4 m npun Y=200 wm;
OTHOCUTENbHbIE AedhopmaLun B npnsamMe obpyLUeHns (2-6)-10‘3)
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g
=50 =70 £90 80 P. {*j

PI/IcyHOK 4 - rpad)l/IKI/I nonpaBoK K yrinam noraweHnsa N3oTponHbIX OTKOCOB Cﬂm npwn onpegeneHnn npegeribHbiX yrrioB HakrioHa 60pTOB B CINOMCTLIX Maccmupax no cxemam 8
n12 Tabnuubl 2: 1 - e =57 @'=17";2 - o =534 ¢"'=17";3- o =5"@'=24";4- o =52" @"=30",

15. MNpu 4YncneHHoM MOAENUPOBaHUM pacyeT koadpduumeHTa 3anaca yCcToMuMBOCTM GOPTOB M YCTYNOB KapbepPOB, Pa3pe3OB OCYLLUECTBMASETCS MyTeM MO3TarHoro
CHWXEHUSA NPOYHOCTU Ha CABUT 0 NOSIBIIEHUS B pacyeTe nnactudecknx gegopmaumi.

16. KOS(*)(bVILI,VIeHT 3anaca, FIOJ'Iy‘-IeHHbI17I MeTOAOM CHWXEeHUA NMPOYHOCTU Npn 4YMCIEeHHOM MoOefiMpoBaHUN, 3KBUBAllEHTEH KOSd)d’)VILI,VIeHTy 3anacy, onpegensaemomy
MeTogamum npenernbHoro paBHOBECUA.

17. YncneHHbIM MoAenMpoBaHMEM AOMNyCKaeTcs onpeaensaTb napameTpbl HanpsKeHHO-AeOPMMPOBAHHOIO COCTOAHUS NPMBOPTOBOro MaccuBa.
18. MNpn ncnonb3oBaHMM BEPOSITHOCTHOIO NoAxo4a BEpPOATHOCTb OOpyLLeHWs onpedensieTcd C NMOMOLLbI CTaTUCTUYECKMX MHOrornapameTpudeckux MeTodoB B pamMkax
CTaTUCTUYECKON M3MEHYMBOCTU KaXOO0ro M3 (hakTOPOB Kak COOTHOLLUEHWE A0nM Ko3dULMEHTOB 3anaca MeHbLlle nnu paBHoMy 1 ko BceMy 06beMy NpoBeAEeHHbIX utepauui,

BblpaXXeHHOoe B npoLueHTax.

19. Ha aTanax npoekTMpoBaHusi U OTpabOTKM MECTOPOXAEHWUS BEPOSTHOCTHBLIA MOAXOA MPUMEHSIETCS Kak AOMOSHUTEMbHbIA Ans 6onee TOYHOro y4yeta BRAWSIHUS
N3MEHUYMBOCTM (paKTOPOB B BbIGPAHHBIX HOPMATUBHbBIX KPUTEPUSIX YCTONYNBOCTM.

20. lMepen npUMeHeHWEM BEPOATHOCTHOrO noaxoda AOMYCKaeTCs WUCKIOYEHWE OLHOMO WM HECKONbKUX (DaKTOPOB NMyTEM BbISIBIIEHUS aHanM30M YYBCTBUTEIbHOCTU
HW3KOro BNusHUA daktopa (MeHee 1%) Ha pe3ynbTaThbl pacyeTa.
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21. BeposATHOCTHbIV aHanu3 4oImkeH NPOBOAMTLCS OTAENbHO AN pasfMyHbIX MacwTaboB: ycTyn, rpynna ycTyrnos u 6opT.

22. duanyeckoe MoOenUpoBaHWE WUCMOMNb3yeTcs A7 OLEHKM CMELLEHUMM U onpederieHnss mexaHusma gedopmupoBaHus nNpubOpTOBOro mMaccuea npu cobnogeHum
KpuTepues nogobus.

23. B pacyeTax ycTon4nBocTM BOPTOB KapbepPOB, pa3pe3oB AOMKHO yUUTbIBATLCA BNUAHME BCEX BOOOHOCHBIX TOPU3OHTOB, MPEACTaBMNEHHbIX B NPpUHGOPTOBOM MaccuBe.

OueHka BO3MOXHOCTM NPOSBREeHUs ounbTpaumMoHHbIX AedopMaLuin AOMKHA OCYLLECTBNSATLCA C y4eTOM OCOBEHHOCTEN pexuma NoA3eMHbIX BoA, rpaHyrnomMeTpuyeckoro
COCTaBa ropHbIX NOPO4 ¥ 3anosfiHUTENEN B TPELLMHAX.

24. B MHOroneTHemeparbix Nopodax npu 060CHOBaHNM KOHCTPYKTUBHbIX NapamMeTpoB 60pTOB U YCTYMNOB KapbepoB, pa3pe3oB U OTKOCOB OTBarioB HE06X0AUMO yYuTbIBATh
BIUSIHVE TarIMKoOB Ha UX YCTOWYMBOCTb.

25. BnusiHve Harpysok oT o6opyfAoBaHuUsi, 30aHUiA UM COOPYKEHWI Ha YCTOWYMBOCTb YCTYMOB Kapbepa, paspesa, CrOXKeHHbIX CKanbHbIMU U NosycKarnbHbLIMU Nopodamu,
JOJDKHO YYUTbIBATBCS MPU CTauMOHapHOM pasMelleHun obGopyaoBaHUusi. YUYeT BrWsSIHUS Harpy3ok oT 060opynoBaHWs, 34aHUA UMW COOPYXKEHWI Ha YCTOMYMBOCTb YCTYMOB
Kapbepa, paspe3a CroXeHHbIX criabbiMu nopogamMu (FMUHUCTBIE, CYFMUHUCTbIE, cyrnecvaHble 0BBOAHEHHbIE) ABnsieTcsl 06s3aTenbHbIM BO BCEX Clydasix, 3a MCKIMHYEHUEM
KpaTKOBPEMEHHbIX Harpy30K, BO3HUKAIOLLMX NPY NepeaBuxeHnn o6opyaoBaHus.

26. Yyuet ropHoro obopyaoBaHus, 30aHWN UMM COOPYXXEHWUW MPU MX pacnonoXxeHun Ha Gepmax AOIMKHO OCYLLEeCTBNATLCA B MIIOCKOW nocTtaHoBke (6e3 yyeta 60koBOro
3axuma) no copmyre 4, MMBo NyTem yBENMUYEHUs BbICOTbI YCTYNa Ha MOLYHOCTb 3KBMBAEHTHOO Crost 4, :

P B (7)

=
alblnrr rlrr ’

roe: P - Bec obopynoBaHusa (coopyxeHust), mH; i%g- AaBneHve, co3gaBaemoe obopygoBaHmem, MIMa; - yoenbHbIi BEC FTOPHOW MOPOAbI, MH/M3 | a, b - NuHeiiHbIE
pa3Mepbl 060pyaOBaHMS, 30aHWSA UM COOPYXKEHWS B NIaHe, M.

27. PacyeT yCTOMYMBOCTM YCTYMNOB KapbepoB, pa3pe3oB AOIMKEH BbINOMHATLCS A1 BEPXHEW YacTu yCTyna (nepBble METPbl OT BEpXHe GPOBKM) U Ha BCIO BbICOTY (PUCYHOK
4). Bblbop cxeMbl fedhopMUpPOBaHUS YCTYMNOB OCYLLECTBIISETCS B COOTBETCTBUM C Tabnuuen 2.
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B OPATPYRCHHOM YeTyne

PucyHok 4* - Cxema pacdeTa yCTOMYMBOCTU YCTyNa C y4eTOM BnsHUA Beca 060pyaoBaHWs, 34aHUA, COOPYXEHWNA.

* Hymepau,vm COOTBETCTBYET opurnHany. - I'Ipmmeanme nsrotoButens 6asbl JaHHbIX.

28. [ins BbIGpaHHOWM cXxeMbl pacyeTa onpeaensieTcs BenmymMHa TpeLmHbl OTpbiBa No hopMyre:

t
HQU

_2Gcgl45-@,)- By

¥

®)
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Mpu oTpuuaTensHon BenuunHe oy AnnHY TpewwmHbI 0TpbIBa HEOBXOAMMO NPUHUMATL PABHOI HYITIO.

29. lNpwn BBINOMIHEHMN PaAcCYETOB YCTOMYMBOCTU OOPTOB M YCTYMNOB KapbepOB, Pa3pe3oB KPaTKOBPEMEHHOE CEVCMMYECKOE BO3OEWCTBUE NPU 3eMIIETPACEHUSIX LOIDKHO
YUMTLIBATLCA NyTEM BBEAEHMS [JOMNOMHNUTENbHOM FOPU3OHTANBHON CeficMMUYeckol cunbl B hoopmyny (2). BenmumnHa cemcMmuyeckon cunbl &2, onpeaenseTcs no dopmyne 5.

HonyckaeTcs y4eT KpaTKOBPEMEHHOro CEWCMUYECKOro BO3LAENCTBMS 3a CYET YBENUYEeHWs HOPMaTMBHOrO koaddpuuueHTa 3anaca yctonmumBocTu. [lpu aTom BBOA
OONOMHUTENbHOW FOPMU3OHTAaNbHOM CEMCMUYECKON CUMbl B ypaBHeHUe banaHca cun He TpebyeTcs.

30. MakcmMmarnbHoe ycKkopeHne cencmudecknx konebaHmm rpyHTa AOSMKHO ONpeaenaTbes Npy BEPOATHOCTU BO3MOXHOMO NPeBbIEHNS MHTEHCUBHOCTU 3eMIETPSICEHNN B
TeveHune 50 net - 10%.

31. WwupuHa npegoxpaHuTenbHon GepMbl OOMKHA ONpeaensTbCa MCXoasa U3 obecneyeHnst ee ynaBnuBatoLe CnocoGHOCTY U NepPeaBKEHUSI TOPHOTO 060pYA0BaHMS:

B, + B, ©)
B, + 58,

E=max

roe: Bo - LWWMPUHa ocbinu, M; Bn - WMpMHa 6epMbl ANS 3adepXMBaHUSA NagatoLlmx KamMHen, M; 5’05 - MMHUManbHag WWpuHa paboyer yactm 6epmbl, AOCTaTOYHAA ANis
6e3onacHoro pasmeLleHnsa n paboTsl 060pyaoBaHMSA NO oUMCTKe 6GepM OT OCbINEN, M.

32. lNpu BEPOATHOCTHOM OLIEHKE YCTONYMBOCTY YCTYMNOB LUMPUHA

npefoxpaHuTenbHo 6epMbl onpeaensieTcs no gopmyrne:

B=B,, +B,+B,, (10)

roe: 5y, - WUMPUHA NPU3Mbl BO3MOXHOTO 0BPYLLEHUS, M; BP - WWpVHa pasBana nocre gedopmauun ¢ BbilLenexallero yctyna, m; 33@ - acbcpekTBHAS LWMpWHa Gepmbl
(ocTaBLasica YacTb 6epMbl MOcre OCbiny 1 pa3Barna Bhillenexallero yctyna), Kotopasi npyHMMaeTcs:

- He MeHee 2 M Anis NtobbIX YCTYNOB Kapbepa;

- 0 M Ons HWXKHKMX YCTyrnoB npwu gopaboTke kapbepa npu YCrioBUM MHCTPYMEHTANbHOIO MOHUTOPUHIA B pPEXUMe pearilbHOro BPEMEHW CO CMIIOLHOWM 30HOW MOKPbITUS
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paboyeit 30HbI UK Npy 6e3aHON BhlEMKE.

Mpunoxexne N 4
K PegepanbHbIM HOpMaM ¥ Npasunam
B 06r1acTn npombiwneHHon 6e3onacHocTun
"MpaBuna obecnevyeHns ycTonINBOCTM
BGOpPTOB 1 YCTYNOB KapbEPOB, pa3pe3os
N OTKOCOB OTBanoB", yTBepXAeHHbIM
npukasom denepansHoOn Cnyxobl
MO 3KOJIOrMYECKOMY, TEXHONOrMYECKOMY
1 aTOMHOMY Haa3opy

or" " 2020 roga N

Bbi6op koadcbuumeHTa 3anaca yctonumBocTn 60pTOB M YCTYNOB KapbepoB, pa3pe3oB U OTKOCOB OTBaroB
1. HopmaTuBHble KO3(hdPULMEHTBI 3anaca yCTOMYMBOCTM BOPTOB WM YCTYMNOB KapbepoB, pa3pesoB Mnpu AeTepMUMHUPOBAHHOM MoAaxoAde BblbupalTcs B COOTBETCTBUM C
Tabnuuen 1.

Tabnwuua 1 - HopmaTtuBHble K03achdULMEHTHI 3anaca yCTONYMBOCTM GOPTOB 1 YCTYMNOB KapbepoB, pa3pe3os

XapakTtepuctuka Cragwn oo Skecnnyartauus un MpoekTnpoBaHue Ona Mpwn
oTkoca Havana TexHn4yeckoe nopaboTku OTBETCTBEHHbIX OesngHon
aKcnnyaTauum | nepeBooOpyXeHue | Kapbepa (MeHee 3 COOpPY>XeHWI B BbleMKe
ner), net Yalue kapbepa
1 2 3 4 5 6

nOﬂyCKaJ‘Ibele N CKanbHble nopoabl

yeryn* 1,50 (2,00) 1,50 1,30 2,00 1,20

YyacTok 6opTa, 6opT 1,30 (1,50) 1,30 1,20 1,50 1,20

MecyaHbie un rpaBennucTbie nopoabl

YcTyn, yyacTok 1,30 1,20 1,15 1,30 1,10
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6opTa, 6opT
"MuHKCTBIE Nopoabl
Yetyn 1,50 1,30 1,20 2,00 1,20
YyacTok 6opTa, 6opT 1,40 1,30 1,20 1,50 1,20

Onsa pabounx ycTynoB MnomycKamnbHbIX U CKarbHbIX MOPOA MPOMEXYTOYHOrO KOHTypa Kapbepa/paspesa M CPOKOM UX CTosHuS 40 1 roga npu BbicoTe He Gonee 20 m
A0onNyCTMMO UCMONb30BaTbh HOPMaTUBHbIN KoadduumeHT 3anaca 1,2, npu BeicoTe 6onee 20 m - 1,5.

Mpy NpoeKkTMpOBaHUM kapbepa CO CPOKOM 3KCNiyaTauum MeHee 3 net obsi3aTenbHO NPOBEAEHNE MHCTPYMEHTaNbHOr0o MOHWUTOPUHIA B peXuMe pearnbHOro BpEMEHU C

NOKpbITUEM paboyen 30HbI.

I'Iepequb OTBETCTBEHHbIX COOpy)KQHI/IVI onpependeT NpoeKkTHaaA opraHn3auuna.

2. HOpMaTI/IBHbIe KOSd)d)VIU,VIeHTbI 3anaca yCTOVI‘-IVIBOCTVI OTKOCOB OTBaroB npun geTepMmnHnMpoBaHHoOM noaxoane BbI6VIpaI-OTCﬂ B COOTBETCTBUM C Tabnuuen 2.

Tabnuua 2 - HOpMaTMBHbIe KOS(*)(bMLI,VIeHTbI 3anaca yCTOVI‘-IVIBOCTM ana OTKoCcoB OTBasnoB Npu geTepMmmMHMpoBaHHOM noaxone B CENCMUNYECKN CNOKONHbIX pa|7|0Hax

Twvin oTBanbHOM Macchbl

Tun ocHoBaHUs

Mpo4Hoe Cnabbin Cnaboe ocHoBaHue
OCHOBaHue KOHTaKT (Crnon, (cnon,
(ocHoBaHue MOLLHOCTbO He MOLLHOCTbO

npeacTaBneHHoe 6onee 2 meTpos., 6onee 2 meTpos.,
cKanbHbIMU, NpeacTaBneHHbIN NpeACTaBEHHbIN
nonyckanbHbIMU rNIMHUCTO- rIIMHUCTO-
1 necyaHo- CYIMUHUCTBIMU CYIMMHUCTBIMA
rpaBUiiHBIMM nopogamu, nopogamu,
nopoaamu, COMpoTUBIEHNE COMpoTUBIIEHNE
COMpoTUBIIEHNE CABUTY KOTOPbIX CABUTY KOTOPbIX
CABWIY KOTOpPbIX HE HIKE, YEM Y HIXE, YEM Y
HUXe, YeM y oTBanbHOWN oTBanbHON
OTBanbHOW Macchl) Macchbl) Macchbl)
CkanbHas oTBanbHasi macca 1,15 1,20 1,30




06 yTBepxaeHun ®efepanbHbIX HOPM M NpaBun B 0bracTy npomeilLneHHon 6e3onacHocTy "MNpaBuna obecnevyeHnst yCTOMYMBOCTN BOPTOB M YCTYMNOB KapbepPOoB, pa3pes3oB M OTKOCOB OTBasioB"
lNpuka3 PocmexHad3opa om 13.11.2020 N 439
®edeparnbHbie HOPMbI U ripasusia 8 obsiacmu npombiweHHol 6esonacHocmu om 13.11.2020 N 439
CtpaHuua 54

[MecyaHo-rnMMHUCTLIE NOPOAbl, CMECH 1,20 1,20 1,30
Nec4YaHo-TMMHUCTBIX U CKanbHbIX MOpoa,

lMpu 6e31100HOLU MexHOMIo02uU OMChINKU 0mMearsos

[nsa Bcex Tunos 1,10 1,10 1,15

lpu pacnonoxeHuu Ha omearne unu 8 HeriocpedcmeeHHoU bu30cmu 0m He2o 0MeemMCcmMeeHHO20 COOPYKEHUS,
8He 3asUCUMOCMU OmM MexHO102uuU OMChINKU

[nsa Bcex Tunos 1,30 1,30 1,40

3. B cericMnyeckn akTMBHBLIX panoHax (cemcmMuvHocTb 7 1 6onee 6annos no wkane MSK-64) yctonunBocTb GOPTOB M YCTYMNOB KapbepoB, pa3pe3oB M OTKOCOB OTBAarioB
AorxkHa 6bITb obecneveHa npu pacyetax 6e3 yd4eTa n ¢ y4eTOM OENCTBUSA CENCMUYECKON CUIbl OT 3eMneTpsiceHnin. B nepBom cnydae pacyeTHbIn KoadhrUMEHT 3anaca AOIKeH
ObITb HE MEHee 3HayYeHWI, NpMBeAeHHbIX U B Tabnuuax 1, 2. Bo BTopoMm cnyyae, kosdhumumneHT 3anaca ¢ y4eToM BBEAEHWS B pacyHeT CEMCMUYECKNX CUIM AOMKEH BbITb HE MeHee
3Ha4eHuI, npuBeaeHbIX B Tabnuue 3.

[onyckaeTcs BbINOMHATL pacyeT YCTOMYMBOCTWM y4acTKOB M OOpPTOB KapbepoB, pa3pe3oB, MOCTABMEHHbIX B KOHEYHOE MOSoXeHne, 6e3 ydyeta CemcMUYEecKUX cui oT
3eMJ1eTPSACEHMIA, NPU 3TOM KO3 PULNEHTLI 3anaca, npuBeAeHHbIe B Tabnuvue 1, 4omkHbI ObITh yBenunyeHbl Ha 0,05 ans 7-6annbHoi 30HbI, 0,1 - ans 8-6annbHon 30HbI 1 0,15 -
anst 9-6annbHON 30HbI, NPY 3TOM KO3 ULMEHTDI, NPpUBEAEHHbIE B Tabnuue 3, He UCMONb3yHoTCS.

Tabnuua 3 - HopmatuBHble koadhdmumMeHTbl 3anaca ycTonuMBocTM OOPTOB M YCTYMOB KapbepoB, pa3pe3oB M OTKOCOB OTBASIOB C YYETOM CEWCMUYECKMX Cun OT
3eMneTpsaceHum

XapakTepucTika oTkoca Hanunune oTBETCTBEHHbBIX COOPYXEHUIA
OTcyTCTBYIOT MpucyTcTBylOT
Pa6ouun yctyn 1,00 -
YCTyn B KOHEYHOM MOMOXEHUN 1,10 1,15
BopT, y4actok 6opTa, BpeMeHHo-Hepabouuii GopT 1,05 1,10
OtBan (apyc) 1,05 1,10

4. HopmaTuBHble KpUTEPUM YCTONYNBOCTU YCTYNOB, BOPTOB KAapbepoB U paspe3oB Npy BEPOSATHOCTHOM NOAXoAe BblOMpatoTCs B COOTBETCTBUM C Tabnuuei 4.
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Tabnuua 4 - HopmaTuBHble KO3hPULMEHTLI 3anaca yCTONYMBOCTU NpU BEPOATHOCTHOM MOAXoAe

Lenom

besntogHasa TexHonorus.

MacwTab O6nactb NpMMeHeHust KoahpmumeHt Honyctumas
3anaca BEPOSATHOCTb
YCTONYMBOCTH o6pyLueHns,
[K3Y =11], %
Yerynbl Pa6ounit go 1 roga. He yuutbiBaetcs 40%
HopaboTka kapbepa ¢ npoBegeHneM 00a3aTenbLHOro
WHCTPYMEHTarNbHOro MOHUTOPWHrA (B pexnme
pearnbHOro BpeMeEHM C MOKpbITUEeM paboyen 30Hbl).
BeantogHas TexHonorus.
Skcnnyartaums n TeXHUYECKOe NepeBOOPYKEHME. 30%
MpoekTnpoBaHue oo Havyana akcnnyaTauum npu
YCNoBUM AOCTATOYHOW reoMexaHN4YecKon
N3yYEHHOCTU MECTOPOXAEHNSA MO AaHHbIM BypeHusi
CKBa>XXWH
[MpoekTnpoBaHue oo HavYana akcnnyaTauumn. 20%
Hanunuyne oTBETCTBEHHBLIX COOPY>XEHUNA.
Ipynna yctynos |OopaboTka kapbepa. 1,20 20%
Mexay
TpaHCNopTHbIMK  |Be3ntogHas TeXHOMNorus.
cbesgamu Jkennyartauusi n TeEXHNYeCcKoe NepeBoopyXeHne 1,25 15%
MpoekTnpoBaHue Jo Havyana aKcnnyaTauum npu
YCNOBUM AOCTATOYHOW reOMeXaHN4YeCcKon
N3yYEHHOCTM MECTOPOXAEHNS MO AaHHbIM BypeHus
CKBaXXWH
[poekTupoBaHne oo Havana aKkcniyaTaumu. 1,30 10%
Hanun4yne oTBETCTBEHHBLIX COOPY>KEHUA.
BopT kapbepa B [[JopaboTka kapbepa. 1,20 15%
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Skcnnyartauusi  TEXHNYECKoe NepeBoopyKeHne 1,30 10%
[MpoekTnpoBaHue 4o Havana aKcnyaTaumm npm
YCIOBUWN JOCTATOYHON reoMexaHN4YecKon
N3YY4EHHOCTN MECTOPOXAEHNS MO AaHHbIM BypeHus
CKBaXWH

[MpoekTnpoBaHue Ao HavYana aKcnnyaTauun. 1,50 5%
Hanunyne oTBETCTBEHHBLIX COOPY>XEHUN.

5. HopmaTtusHble koadduumneHTbl 3anaca yCTOMYMBOCTU M BEPOATHOCTU OBpylleHus, npyBedeHHble B Tabnuuax 1-4, MoryT OblTb CKOPPEKTUPOBAHbLI AN KOHKPETHbIX
YCINOBUIN Ha OCHOBAaHWW 3aKMYeHUs CneLnann3MpoBaHHOW OpraHnu3aumm.

6. HopmaTtuBHbI KO3(PUUMEHT 3anaca YCTOMYMBOCTM ANS OTKOCOB OTBanoB, (hOPMUPYEMbIX B pexume ynpasnsdembix dedopmauui, He pernameHTupyetcs.
BbinonHeHne oTBanbHbIX paboT OCYLLECTBNAETCS Ha OCHOBAHUM 3aKMYeHMs CrneumanvM3vpoBaHHOW OpraHu3auuu, npu obecneyeHun MOHUTOPUHIA COCTOSHWS MNOLadoK
pasrpysku:

obpasoBaHUsi U PacKpPbITUSI TPELLVIH;

NOBbILLEHMS CKOPOCTU OCEeAaHUs;

N3MEHEHUS HaKIoHa.

Pa3smelleHne ropHoro o6opyaoBaHus OOMKHO NPOM3BOAUTLCA 3a Npedenamu 30Hbl aKTUBHON AedopmaLini.

Mepexony Ha opMUpPOBaHWE OTKOCA OTBana B pexuMme ynpasBnsembix gedopmauuii OOSKHO NpealecTBoBaTb NpPoBeAEHUE OMblITHO-NMPOMbILUNEHHbBIX UCMbITAHUA C
onpeneneHnem Kputepmnes 6€30nacHOr0 COCTOSIHUS Pa3rpy304HbIX NIOWAA0K U Nopsiaka AeNCTBUA, B Crydae UX NPEBbILLEHNS.

Mpunoxexne N 5
K PegeparnbHbIM HOpMaM ¥ npasunam
B 0611acT¥ NpPOMbILLNEHHON 6e30MNacHOCTH
"lMpaBuna obecnevyeHns yCTOMINBOCTH
GOpTOB 1 YCTYNOB KapbepoB, pPa3pe3oB
N OTKOCOB OTBarnos", yTBepXaeHHbIM
npukasom PenepanbHOM CnyxoObl
MO 3KOJOrMYECKOMY, TEXHONOrM4YECKOMY
1 aTOMHOMY Haa30py

or" " 2020 roga N
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MHXxeHepHO-reosniornyeckoe nsyyeHue ycrnoBum oopmMmpoBaHnA U OLleHKa YCTOMYMBOCTU OTKOCOB OTBarioB
1. YCTOMYMBOCTb OTKOCOB OTBarfioB OMNpenensieTcsl WHXEHEPHO-TeoNorMYeckMMn 1 rmaporeosiormyeckumMmm 0cobeHHOCTSIMM OCHOBaHUS npepgronaraemoro ydactka
CKnagmnpoBaHua nopoad, TMnomM CKnagmpyemblixX nopoa mn TexHonornemn OTBaJ'I006pa3OBaHVIF|. PacueTthl yCTOI7NI/IBOCTI/I OTKOCOB OTBaJ10B BbINOJNMHAKTCA TEMU XKEe MeToOdaMU, YTO U
pacyeTbl YCTOMYMBOCTM YCTYNOB 1 BOPTOB KapbepoB, pa3pe3os.

2. lNpw oTCbINKe OTBaNOB BO3MOXHbI TPU CXEMbl HApPYLLEHNS UX YCTONYMBOCTM (Tabnuua 1).

Tabnuua 1 - Cxembl gedopMrMpoBaHnNsi OTKOCOB OTBasIOB

N PacueTHas cxema Kpatkoe onucaxune YcnoBusa npyuMeHeHns

1 HapnoaoLlBeHHbIN ONOMn3eHb, KonuuecTtso npoyHbIX
XapakTepu3yLLMACS NNaBHON CKarnbHbIX NOPOA B OTBasrbHOM
KPUBONMHENHON NOBEPXHOCTHIO cmecu He MeHee 80%.

CKOMbXEHWs1, peanuaytoLleiics B Tene
oTBasna v BbIXOASILLEN B €ro HUXHIOW

OpoBKy
2 KoHTakTHbI (NOAOLIBEHHbIN) [Mpy HannunMn Ha noBepXHOCTH
0Mon3eHb, XxapaKkTepuayoLwuiics OCHOBaHWs NPOCcnos TanbIx
MOBEPXHOCTbIO CKOMbXEHUS], KoTopast nec4YaHo-MMUHNCTBIX
YaCTUYHO peanu3yeTcs B Tene oTBana| OTMNOXEHWUIN MOLLHOCTBIO He
1 MO KOHTaKTy OTBarbHbIX MOPOA 1 meHee 0,1 m, a Takke npu
nopo/, OCHOBaHUA "paspgaBnmBaHnn" BECOM

oTBana cnabbix cKnaampyemMbix
nopoa
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3 |a) [NoanoaoLWwBEHHBIN OMOS3EHb, B cnabbix nopogax
COMPOBOXAAKLLMIACS BbINaBMMBaHNEM |OCHOBaHWS, MPU HaNuynm
cnabbix NOpoA OCHOBAaHMS. HanopoB BoAbl B NOpoAax
Peanuayetcsa B AByx hopmax: OCHOBaHus, npu

pasfasnvBaHuM BECOM oTBana
a) Hambornee HanpshkeHHas cnabbix ckrnagmpyembix nopoa,
NMOBEPXHOCTb NPOXOAUT NO Terny oTBana |a Takke passBmBaTbCs Npu
1 cnabbiM Nopoaam OCHOBaHWS; OTCbINKE SpyCcOB OTBana Ha
cnabble Nopoabl HMKHEro
Py et il bt e fipyca
6) 6) Hanbonee HanpsxeHHast

NoOBEPXHOCTb NPOXOAUT Yepe3 Teso
oTtBana, cnabble nopoAbl OCHOBaHMA U
MO KOHTaKTy C noactunatownmm
NPOYHbIMU NoOpoaaMU.

H - BbicoTa oTBana (sipyca); (- reHepanbHbIi yron oTkoca oTBana (yron sipyca); f.- yron HakrioHa ocHoBaHusi; h -
MOLLUHOCTb criaboro crosi B OCHOBaHWu GopTa MM BenuuuHa 3arnyGrieHust NMoBEepPXHOCTU CKOMBbXKEHWS B MOpoabl
OCHOBaHWS.

3. B pe3ynbTaTe MHXEHEPHO-reonorM4eckmx U rmaporeoiornyeckmx UCCneaoBaHuii 4OMKHbI ObITb M3y4YeHbl: husnyeckne CBOMNCTBA CKnaanpyemblx Nopos, NPOYHOCTb UX B
KyCcKe, COBUIOBble XapaKTEpPUCTUKN OTBarlbHOW Macchl, CTPOEHNE OCHOBaHUSI (HAKMOH OCHOBAHUs, HAanMu4ne NpocroeB cnabbix NOPoA M UX MOLLHOCTb, HanMU4Yne BOOOHOCHbIX
rOPU3OHTOB, BO3MOXHOCTb 0Opa3oBaHUs TEXHOTEHHbIX BOOOHOCHbBIX TOPU3OHTOB B HKHEN YacTu oTBana v B opoAax OCHOBaHUS).

4. N3y4yeHne NHXEeHEePHO-TeomnorMyYeckmx yCroBUiA BbIMOMNHAETCS Ha CTaauM COCTaBIEHNS NPOEKTa OTBaNa U YTOYHSIETCS B NPOLIECCE ero aKcnyaTauum npyu U3MeHeHUn:

napameTpoB OTBana: BbICOTbl M POPMbI KOHTYPa;

TexXHonormn OTBaJ'I006pa3OBaHVIF| - CXeMbl q)OpMI/IpOBaHI/IFl, npumMmeHaemoro oﬁopynoaaqu, MHTEHCUBHOCTU CKNaanpoBaHUA;

cocTaBa ¥ COCTOSIHUSA CKNaanpyeMbIX Nopos.
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5. FpaHVlua ydacTKa MHXEeHEePHO-TeoJiorm4eCckmnx nccrnegoBaHMn OCHOBaHWA Mo4 OTBan yCTaHaBJiMBaeTCcAa ncxoga m3 JNIMHENHbIX pa3mepoB oTBasia no HWXHEN 6pOBKe,

1

YBEITMYEeHHbIX Ha E BbICOTbI NPOEKTUPYEMOro oTearna B KaXXayt CTOPOHY.

6. CocraB, 0O6beM W MeToAMKa WHXEHEPHO-TEONOrMYECKMX MWCCreaoBaHUA 3aBUCAT OT CTEMEHWM CMOXHOCTU yyacTka oTBanoobpasoBaHusl. CTeneHb CrOXHOCTU
onpenensloT No Haubornee HebnaronpusaTHOMY dakTopy (Tabnuua 2).

Tabnwuua 2 - Kateropum cnoXxHocTu ycrioBui otsanoobpasoBaHus

dakTop KaTteropus crnoxHoctu
1 - npocTble 2 - crnoxHble 3 - ocob0 crnoxHble
OcHoBaHuve MpoyHoe (ckanbHoe) unm [ucnepcHble HeCBA3HbIE OuncnepcHble cBA3HbIE
MHoOroneTHemepasnoe (npu  (mopoapl nopoasbl
COXpaHeHnn TeNNOBOro
pexuma)
Yron HaknoHa MeHee 5 5-10 6onee 10

OCHOBaHWs, rpag.

Mmpporeonornyeckme |OTcyTCTBUE NOA3EMHbIX BoA |Hanvune HanopHoro Hanwnuune B oTBane unu B ero
yCroBus WM Hanu4ymMe oHoro BOZIOHOCHOTO rOpU30HTa B OCHOBaHMN HECKOMbKUX
BblAEPXKaHHOrO B NnaHe oTBarne UM B ero OCHOBAHWMN  |HaMOPHbLIX BOAOHOCHbIX
6€e3HanopHOro BOAOHOCHOIO rOpn3oHTOB
ropu3oHTa B OCHOBaHUMK
oTBana
CocTaB oTBalbHbIX 1. OBNoMKM ckanbHbIX K [NecyaHo-rMUHUCTBIE, CyrnuHucTble
nopoa nonyckanbHbIX MOPOA C necyaHo-cynecyaHble n/unm

npumMechbto CYyrmmMHUCTbIX UNN IMOPEHHbIE OTITOXKEeHNA
MOpPEeHHbIX nopoa He bonee
20%

2. BeuyHomepanbie
OucnepcHble nopoapl

3. OpecBsiHo-LebeHNCTbIE,
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nopoabl BHE 3aBUCUMOCTU OT
COOTHOLLEHNA bpakumin

CTpoeHue ocHoBaHus |OgHopoaHoe HeogHopoaHoe HeogHopoaHoe

OD,HOpO,D,HOG OCHOBaHue npeacTtaBneHo o gHUM UHXeHEePHO-reoriorm4eCknm aN1eMeHTOM.

7. NHxeHepHoO-reonormyeckne MccrnegoBaHus NpoBoAATCS MocTagvnHo. Ha nepBon ctaguu nccnefoBaHwWst Be4yTCs MO ABYM MPOUIbHBIM JIMHUAM C PacCTOSTHUSIMU
mMexay ckBaxkuHamu He 6onee 200 M, HO He MeHee 3 ckBaXuH Ha nNpodmne. CKBaXnHbI MPOEKTUPYIOTCS rMyOMHOM He MeHee 25% OoT npegnonaraeMon BbicoThl oTBana. bypenue
CKBa)XWHbI NMpeKpaLlaeTcsi nocne 3arnybneHnsi B CKanbHble MOPOAbl HE MEHEE, YEM Ha 2 meTpa.

MonoxeHne NpodunbHbLIX NUHWUIA ONpefenseTca opraHnsauMen, BeayLlen uccrnegoBaHnsi, Ha OCHOBE aHanu3a penbeda MecTHOCTU M npegnonaraeMoro HanpaeneHus
oTBanoobpasoBaHus.

Mo pesynbTatam uccrnegoBaHUn NEpPBOW CTagvn OLEHMBAETCS KaTeropusi CroXHOCTU oTBanoobpasoBaHus M NMPOBOAATCH MCCregoBaHWs BTOPOM cTagum no Haubonee
onacHblM HanpasneHuam (NpodunbHbIM NMHUAM). Ecnv no pesynbTataMm nepBon cTagum UccregoBaHUn yCTaHOBMNEHbI YCIOBUS, CXOXME C OTBaNOM-aHanorom, To gansHenwve
nccrnegoBaHus BTOPON CcTagmm He TpebyroTcs.

KonuuectBo NpodunbHbIX NIMHUA Ha BTOPOW CTagun onpenensieTcs opraHv3auuen, Beayllen uccrnegoBaHns n/vunn pacdeTbl YCTOMYMBOCTM OTKOCOB OTBanoB. Ons 1-i
KaTeropum CroXHOCTU YCINOBMI OTBanioobpasoBaHMs BTopas CTafusl MCCredoBaHWiA He MpoBOAUTCSA. PaccTosHus mexay CKBaXmHamMu Ha NpodUibHbBIX JIMHUSIX OOJDKHbI
COCTaBNATb AN 2-1 U 3- KaTeropuii CNoXHocTu ycrosuin He 6onee 100 n 50 M, COOTBETCTBEHHO.

8. BTopasa cragus MHXeHepHO-reoriormM4ecknx MccrnegoBaHun 3- KaTeropum CroXHOCTM YCMOBMI OTBanoobpasoBaHWs OOfKHa cogepxaTtb paboTbl ¢ NpUMeHeHneM
METOOO0B CTaTU4ECKOro 30HAMPOBaHWA. [laHHble BUObl MCCneoBaHui NPOU3BOASATCA NO CETKE C pacCTOAHMEM Mexay Toukamu onpobosaHus He 6onee 100 M. 3amep nopoBoro
AaBneHust no rnybvHe BbINOMHSETCS AN KaXOOoro BblAENEHHOro Npu CTaTMYeCKOM 30HAMPOBAHMM OOHOPOAHOrO Crost Unn yepe3 5 M (Mpu OTCYTCTBUM SIPKO BbIPAXXEHHOM
CMoONCTOCTH).

9. YactoTta otbopa npob 13 ckBaxkvH Ans nabopaTopHbIX MCCNeaoBaHWM onpegenseTcs HeobxoouMOCTbIO MOMyYeHUs nokasaTenen PU3nMKo-mMexaHUYeCKUX CBOWCTB.
O6pasubl oTbMpaloTCa M3 Kaxgoro Bu3yarbHO BblAENEHHOr0 OAHOPOAHOro Crosl, MpyM MOLWHOCTM ero 6onee 2 M U3 Kaxgoro OBYXMETPOBOro uMHTepBana. B 30He ToHkoMn
cnoucTtocTn (MeHee 1 M) YacTtoTa oTbopa AomkHa cocTaBnAaTe 20-25 cM Ha 1 MOrOHHbLIA METP CKBAXKMHBI.

10. an BbIMOJTHEHUN UH)XXEHEPHO-reosiorm4eCckmnx nccnegoBaHui 00nyCkaeTCcd MCnonb3oBaTb FGOC*)MCWILIGCKI/IG MeTOoAbl, NPU 3TOM pacCToAaHUEe MeXOYy CKBa)XMHaMu Ha
HpO(*)I/IJ'IbeIX NNHNSIX MOXET ObITb YBEJINYEHO HE bonee, Yyem B 2 pasa.

11. Mpn n3yveHnn rmagporeonormyecknx ycrnoBmm OCHOBaHs oTBana yctaHaBnmBaloTCs:
Hanuyve n xapaxkrep BOOOHOCHbIX TOPU3OHTOB;

C*)I/IJ'IpraLI.I/IOHHbIe M KOMNPEeCCUOHHbIe CBOMNCTBaA BOLOHOCHbIX 1 BOOOYNOPHbLIX NOpoa;
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rPaHn4HbIE yCIiOBUA BOAOHOCHbIX MJ1aCTOB;

YCnoBuA X NUTaHNA N pa3rpy3ku;

rmgpaBnmnyeckas CBA3b MexXxay nnacrtamu;

BNnMnAHNE TEXHOINEeHHbIX q)aKTOpOB Ha N3MeHeHne pexmva BOAOHOCHbIX NnacToB.

CoctaB 1 00bem rmaporeosiorn4eckmnx N3bICKaHWUN 3aBUCAT OT KaTeropmnm CrioXxXHoCTun ycnosvn7| OTBaﬂ006paSOBaHI/IFI n onpenenarTcd OpI'aHl/I3aLI,I/IeVI, Bep,yu.l,e|7|

nccnenoBaHus.

12. Onpe,qeneHwe d)VI3VIKO-MeX8HVI‘-IeCKI/IX CBOWCTB OTBaslbHOM MaccChl BbIMOMHSAETCS MO pe3yrnbTatam na6opaToprlx WIX NOMEBbLIX UCMbITAHURA, MO0 C NCNONb30BaHNEM

CcnpaBoO4HOro matepuana c yd4eTomMm rpaHysioMeTpmn4eckoro 1 I'IeTpOFpanVI‘-IeCKOFO COCTaBa CKnagmpyembix nopon

13. I'Ipvl 3aneraHnmn B OCHOBaHWMW OTBasioB NecYaHOo-IMMUHUCTbIX Nopoa B XoAde WHXEeHepHO-reosnorn4ecknx nccnegoBaHMin OOMOMHUTENBHO n3y4arTca U3MeHeHud

PU3NKO-MEXaAHNYECKNX CBOWCTB NOpOoJ BO BpEMEHMW, 00YCrNoBNeHHbIe BO3pacTaHWEM BHELLHEWN Harpy3kn 1 pa3BuTMeM NOPOBOro AABIEHMS.

14. Ins oTBanoB NPOYHbIX CKarnbHbIX MOPOA Ha MPOYHOM OCHOBAHMU pa3Mep OMacHOW 30HbI MPUHUMAETCS B COOTBETCTBUM C Tabnuuen 3. B aTux ycnosusax gonyckaetcs
pasrpy3ka aBTOCamMOCBarioB HEMOCPEACTBEHHO MOA OTKOC MPM Hanmu4Mu npegoxpaHuMTenbHOro Bana, BbicoTon He meHee 0,5 AnameTpa korneca aBToMOOMNS MakCcMmarbHON
rpy30nogbeMHOCTU, NPUMEHSEMOrO B AaHHbIX YCITOBUSX.

Tabnuua 3 - Pa3mep OnacHOW 30HbI Ha OTKOCax OTBarsioB M3 MPOYHbIX CKalrlbHbIX NoOpoA:

CkopocTb noasuranvsa poHTa oTBana, M/CyTk1

Pasmep onacHow 30HbI OT BepxHew 6poBkM oTBana, m

0,5 1,4
1,0 2,0
15 2,5
2,0 3,0

K NPOYHbIM NOPOA4aM OTHOCATCA TakKkKe MHOrorfieTHemMeparble Nnopodbl Npn yCnoBuM COXpPaHEHUA UX TENNOBOro peXxuma 3a CHeT CKOPOCTU OTCbINKKU Uin peann3auunmn

cneumanbHbIX MEPONPUSTUIA.

15. MNpepenebHO gonycTumas BbiCOTa sipyca OTBana onpeaensieTca pacyetom. [Insa ycnosui oTBanoobpasoBaHus | KaTeropum CrnoXxXHOCTU M OTCYTCTBMU Ha OTBarne unu B
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HeﬂOCpeﬂCTBeHHOVI 61M30CTN OT HEro OTBETCTBEHHOIO COOpYyXeHund (OG'bEKTa), BbICOTa ApycCa He orpaHn4eHa.

16. Pacuert yCTOVNVIBOCTVI OTKOCOB 0OTBaJ10B, CJTOXXE€HHbIX CBA3HbIMW ANCNEPCHbLIMK NMopoadaMn U1 CcKalibHbIMK NMopoaamMun C cogepXaHnem rMMunHNCTOoro 3anonHuTend 30%
n 6onee, npon3BoaAT C y4eTOM NOpOBOIro AaBJrieHNA BOA.

17. MNpun oTcbinke oTBana Ha cnaboe ocHoBaHue And obecnevyeHus HOPMaATUBHOIO KO3(PULMEHTA 3anaca OOIMKEH OTChbiNaTbCA onepexatowun otean (npegortsan). B
3TOM Cnyyae YCTOM4YMBOCTb OTKOCA OTBana pacCUMTbIBAETCS HE TOMbKO C y4eTOM Beca W COMpPOTUBNEHWUS CABUrY BblAaBfMBAEeMOW NOPOAbl OCHOBAHWS, HO M C y4eTOM
npurpyskun. YCTONYMBOCTb NpeaoTBana onpeaensieTcs otTaenbHbIM pacyeToMm.

B Clriy4ae OTCbINKM OoTBaJfioB Ha MHOroJfieTHemMep3syioe oCcHoBaHME C COXpaHeHneEM ero TemMrnepaTtypHoro pexmma, MOLWHOCTb npegoTeasna, OTCbinaeMoro B JieTHee BpeM4,
He AOJ1KHa npeBbilaTb TOJIWKWHY CIoA Ce30HHOIro oTranBaHuA.

18. VIHXeHepHO-reosniormyeckne UccnenoBaHunst Ansi 0TBanoB, pPacronoXeHHbIX Ha NoApaboTaHHbIX TEPPUTOPUSAX, AOIMKHBLI BKMHOYATb AOMOMHUTENbHBIN KOMMNeKe paboT:
oueHKka AedopmaLmii OCHOBaHWS, U3yYeHNE MOPOreonorMYeCKNX U reOMEXaHNYECKNX MPOLIECCOB, Pa3BMBAIOLLMXCS B MOPOAHLIX MaccvMBax Npu BEAEHWUU MOA3EMHbIX FOPHbIX
pabor.

Mpunoxenue N 6
kK degepanbHbIM HOpMam 1 Npaesunam
B obnacTtu npomebiunieHHon 6e3onacHocTum
"MpaBuna obecnevyeHns ycTonInNBOCTM
BGOpTOB 1 YCTYNOB KapbepoB, pa3pes3os
1 OTKOCOB OTBAJIOB", yTBEPXKOEHHbLIM
npukasom ®enepanbHO CrnyXobl
MO 3KOJIOrMYECKOMY, TEXHONOrMYECKOMY
1 aTOMHOMY Haa3opy

or" " 2020 roga N

OueHKa yCTOM4YMBOCTM BOPTOB U YCTYNOB KapbepoB U pa3pe3oB Npu KOMOUHUPOBaHHOW pa3paboTKe MeCTOPOXAEHUN
1. Mpn KkOMBMHMPOBAHHON pa3paboTke MECTOPOXOAEHUN BIMSHUE MOA3EMHBLIX TOPHbIX PaboT Ha YCTOMYMBOCTb OOPTOB KapbepoB, pas3pe3oB onpenensietcss cnocobom
yrpaBneHusi ropHbIM gaBneHnem (Tabnuua 1).

Tabnuua 1 - ®akTopbl, y4UTLIBaEMbIE B pacyeTe YCTOMYMBOCTU GOPTOB Npy KOMGUHMPOBaHHON pa3paboTke MeCTOPOXKaeHUI

Cnocob ConyTcTByHOLLIME reOMEXaHNYECKME dakTophl
yrnpaBreHus npouecchl B Maccmee
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rOpHbIM gaBlieHNEM

[MpoYyHOCTHLIE CBOMCTBA MaccuBa
CHMXXalOTCA B 30HaX CABUXKEHUS

MoppepxaHue Mpouecc casmxeHns B Nnpegenax MapameTpbl pasgenuTenbHOro Lenvka
BblpaboTaHHOro ynpyrux gegopmaumin. NpoyHoCTHLIE CocTosiHue LennkoB C y4eTOM BNNSHNSA
npocTpaHcTBa CBOMCTBa MaccuBa He CHMKaloTCH Kapbepa

Lenvkamm

3aknagka Mpouecc caBmxkeHnsi ¢ popmmnpoBaHmem [(CBoicTBa 3aknago4yHOro MaccuBea.
BblpaboTaHHOro 30H TPELUMH U MMaBHbIX CMELLEHNIA.

npocTpaHcTBa BosmoxHOe Hanuuue Hego3aknagku

BblpaGoTaHHOro NpOCTpaHCTBa

OG6pyLueHve pyabl 1
BMeLLaLWmMX nopoa

Mpouecc caBmkeHnsi ¢ POpMMpPOBaHNEM
30H 0OpYLUEHUS, TPELLMH W NNaBHbIX
CMEeLLEHUNN.

[MpoYyHOCTHLIE CBOMCTBA MaccuBa
CHWXAalOTCS B 30HaX CABMKEHUS

CBoKcTBa HapyLLUEHHOro MaccmBa roOpHbIX
nopopa B COOTBETCTBUM C PasnnYHbIMK 30HaMW
CABWKEHUS

Mpn napannenbHoOn OTKPbLITO-NOA3EMHOM
paspaboTke - napameTpbl pasgenuTenbHOro
uenuka

2. Mpu pacyeTax ycToh4YMBOCTU GOPTOB KApbepoB, pa3pe3oB B 30HaX CABWKEHWUI OT NOA3eMHON paspaboTku, CBOWCTBa noapaboTaHHOIO MaccuBa onpeaensioTcs B

COOTBETCTBMU C Tabnumuen 2. paHnubl 30H COBWKEHWUI ONPEAEnaTCs BenMinHon gedopmanii pacTsHKeHNS.

Tabnwuua 2 - MIameHeHwne cuenneHus B nogpaboTaHHOM maccuBe

30HbI coBMXXeHUS

CuenneHue B nogpaboTaHHOM

HanmeHoBaHue

Oedopmauun pactsxeHus, &

maccuse 'y 4, , MMa

O6pyLueHus

6onee 30,0 103 0,02

COBWXEHUA C paspbiBOM CNIIOLIHOCTH

(TpeLwmH)

(6,0-30,0) 103 0,3C,,
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MnaBHbIX cOBWKeHWI Oe3 pa3pbiBa
CMIIOLLHOCTH

(0,5-6,0) -10—3

0,7,

(', - cuenneHue B HenoapaboTaHHOM Maccuee

MnoTHOCTL 1 yron BHYTPEHHEero TpeHudA I'IO,D,pa6OTaHHOFO MaccuBa NPUHUMAKTCA paBHbIMU MNOTHOCTU U Yrny BHYTPEHHEro TpeHuA HeHOLI,paGOTaHHOFO MaccuBa

COOTBETCTBEHHO.

3. rpaHVILI,bI 30H COABWXEHUA onpeaendarTcd No pe3ynbTtatam HabnIOAEeHUIN 32 CABUKEHNEM. |_|pl/l onpepeneHnn rpaHny gonyckaeTtcAa UCnofib3oBaTtb Yriibl 30H COBWKEHWIN
nnn peaynbTtaTtbl YNCITIEHHOTIO, d)I/I3VI‘-IeCKOFO mMoaennpoBaHuA.

4. YTOYHEHMne NPOYHOCTHbIX CBOWCTB HapyLeHHOro maccumea B 30He I'IOD,pa60TKVI, npmnBeaeHHbIX B Tabnuue 2, ocyulecTBndeTCcd CI'IeLI,l/Ia.I'II/I3VIpOBaHHOVI opraHM3au,V|el7|.

OueHka (hu3nKo-MexaHM4eCKUX CBOMCTB MaccuBa ropHbIx nopoa

Mpunoxenue N 7
kK degepanbHbIM HOpMam 1 nNpaesunam
B obnacTtu npomebiunieHHon 6e3onacHocTum
"MpaBuna obecnevyeHns ycTonInNBOCTH
BGOpPTOB 1 YCTYNOB KapbePOB, pa3pe3oB
N OTKOCOB OTBanoB", yTBepPXAEHHbIM
npukasom ®enepanbHO CrnyXobl
MO 3KOJIOrMYECKOMY, TEXHOMNOrMYECKOMY
1 aTOMHOMY Haa3opy

or" " 2020 roga N

1. OnpegeneHne CBOWCTB MaccuBa ropHbIX MOPOA U NOBEPXHOCTEN ocnabneHns BbiNoMnHAeTCA nabopaTtopHbIMU UM HAaTYPHBIMU UCMbITAHWSAMK, OO paTHBIMU pacyeTamm
no aHanormm u/vnuM C WUCNOMb30BaHUMEM CMPaBOYHbIX AaHHbIX. [ns pacyeToB YCTOMYMBOCTM OOPTOB M YCTYNOB B Ka4yeCTBE WCXOAHbIX [AaHHbIX MPUHUMAOTCS

cpeaHecTaTUCcTU4eCkKne 3Ha4YeHunA.

2. I'Iepequb MCXOAHbIX OaHHbIX, UCMOJIb3yEeMbIX B pacyeTax yCTOVNMBOCTM, onpependeTca Bbl6paHHbIMl/I Moenbio noBeeHnA MacCunBa, Kputepmem ero paspywleHnda m

MeToOOoM pacyeTa.

B 3aBucumocTn OT TUMNOB nopoa, Xapakrepa Uux ﬂ,e(bopMI/lpOBaHl/lﬂ NPUMEHAIOT XeCTKonnacTtn4eckne, ynpyrme, ynpyronnactunyeckme, nrnactunyeckume, peosnornyeckune

Mozenv noBefeHns Maccuea.
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OCHOBHbIM KpUTEpPUEM paspyLLEHUst SBNAETCS NUHEeRHbIN kpuTepuit KyrnoHa-Mopa. HenuHeliHble KpuTepmmn NpoYHOCTU MaccyBa NMPUMEHSIIOTCS MO PELUEeHUIO NMPOEKTHOM
UMK crneumanmavpoBaHHOW OpraHn3aLum.

Mpy oueHke YCTOMYMBOCTU YCTYNOB U GOPTOB KapbepoB, pa3pe3oB MeToaamu NpederibHOro paBHOBECUSI C WCMOMb30BaHWEM KpuTepusi paspylweHus KynoHa-Mopa
MPUMEHSITCA CBOMCTBA: MIIOTHOCTbL |, cuenreHne Cy 1 yron BHyTPEHHEro TpeHnst P Maccusa, a Taike CLernseHre 1 yron TPeHus no noBepxHocTsam ocriabnewns ', .

I'Iapalvleprl HEeINMHENHbIX KputepueB paspyLlleHna onpenendaTcda nacnopTomMm NpovyHOCTU, npeacrtaBiieHHbIM Fpad.)I/IKOM 3aBNCNMOCTUN HOPMalibHbIX U KacaTellbHbIX H8I'IpF|)K6HI/II7I
B MIOCKOM UNN 06 EMHOM Hal'lpﬂ)KeHHO-JJ,e(bOpMI/IpOBaHHOM COCTOAHUN. I'Ipm YNCNEeHHOM MoaenmpoBaHN ONOJTHUTENIbHO NCNOJb3YHTCA ,El,ed)OpMaLl,l/IOHHble XapaKTepUCTuKNn.

rpaHI/ILI,bI 30H COABMXEHUA onpenenarnTcd no pesynbtatamMm HabnOeHNI 32 COBWKEHNEM UINK pacyeTHbIMX MeTodaMMN.

3. MepeyeHb (U3NKO-MEXAHWNYECKMX CBOWCTB TOPHbIX MOPOA, HEOOXOAUMBLIX ANS OLEHKUM YCTOMYMBOCTM OGOPTOB KapbepoB M YCTYMOB Ha pasfiMyHbiX 3Tanax
NPOEKTUPOBaHUA 1 0TPaboTKM Kapbepa, pa3pesa, NpveedeH B Tabnuue 1.

4. Ha atane npeanpoeKkTHbIX pa60T d)VI3VIKO-MexaHVI'~IeCKVIe CcBOWCTBaA FOPHbIX nopoa AonyCctTuMO NpuHMMaTb NO MeToay aHanormm w/vnn ucnonb3oBaTb cnpaBoO4Hble
AaHHble.

5. D,J'Iﬂ pa3mMardaemMblX nopod Ha aTanax NpPoeKTUpoBaHWUA, 3KCnJlyaTauunm n TeXHUYEeCKOro nepeBOoOpyXeHusA HeobxoaMMO OOMONHUTENBHO onpenendaTte NPO4YHOCTHbIE
CBOWCTBA FOpHbIX Nopoa B BOOOHACHILLEHHOM COCTOAHUN.

6. [Ona MecTOpOXAEHWW, pacrnonoXeHHbIX B KPUONWUTO30HE, MepeyeHb [JOMOSHUTESNbHbIX (PU3MKO-MEeXaHMYeCcKUX CBOWCTB [OPHbIX Mopod onpegenseTcs
cnewumanM3anpoBaHHON opraHnsaunen.

7. Onpe,qeneHme NMPOYHOCTHbLIX " ,El,e(bOpMaLI,VIOHHbIX CBOWCTB MaccuBa FOpPHbIX MOpOo4 NpPon3BOAUTCA MO pesdylibTaTtam naGopaToprlx UM HaTypPHbIX UCnbiTaHUn C
MCcnosfb3oBaHNEM NOHWXaLWnNX KOS(*)(*)I/ILI,I/IGHTOB nnmn amMmnmpu4ecknx cbopmyrl.

Benununna cuenriieHnda B MaccuBe TpelMHOBATBIX TOPHbIX MoOpoa onpeaendaeTcd no cbopmyne:
Cp—-C 1)
roe: CIJ - cuennenue B obpasue, MMa; '~ cuenneHne No KOHTakTam, onpegensieMoe pesynbratam nabopaTopHbIX U/MKM HATYPHbIX UCMbITAHWIA, 0OpPaTHLIX Pac4eToB,

MMa; H - BbicoTa NpMGOPTOBOro MaccuBa, M; |- cpedHuii pasmep areMeHTapHOro CTPYKTYPHOro Grioka MaccuBa, orpaH1UYeHHOro TpewyHaMm, M; a - Ko3aMULIMEHT, 3aBUCALLNIA
OT NPOYHOCTM Nopoabl B MOHONMTHOM obpasLie 1 CTeNeHn U XxapakTepa TpelmHoBaTocTu (Tabnmua 2).
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Tabnuua 1 - MNepeyeHb (PU3MKO-MEXaHUYECKMX CBOWCTB TFOPHbLIX MOPOA AN OLEHKM YCTOMYMBOCTU GOPTOB M YCTYMOB KapbepPOB W paspe3OB Ha pasfMyHbIX aTanax

MPOEKTUPOBaHUA 1 0TPaboTKM Kapbepa, pa3pesa

CaoiicTBa Twun nopopa 3Tan npoeKkTMpoBaHUs 1 0TPaboTKN Kapbepa,
paspesa
T30 MpoekTupoBaHue
BpemeHHbIX | MOoCTOSAHHbIX N TEXHUYecKoe
KOHAMLMA KOHAMUMIN nepeBoopyXeHne
EcTtecTBeHHasi BNaXHOCTb Bce pasHoBugHocTM a - -
BnaxHocTb Ha rpaHuue OuncnepcHble nopodbl o - .
TekyyecTu
Yucno nnactmyHocTH [vcnepcHble nopoabl a - a
MokasaTtenb TekyyecTtu OuncnepcHble nopodbl o - .
MnoTHocTb Bce pasHoBugHocTn - - -
lMnoTHocTb ckeneTa OuncnepcHble nopodbl o - -
[MNoTHOCTb YacTuL rpyHTa OuncnepcHble nopoabl a - -
KoahdpmumeHT nopmuctoctn OucnepcHble nopoabl a - a
KoadhdumumeHT BogoHacoIiweHuns |JucnepcHble Nopoab! a - -
MonHas BnaroemkocTb OucnepcHble nopoabl a - -
OTHOCUTENBHOE coaepXaHne [uncnepcHble nopoabl a - -
opraHuyecKoro BellecTsa
paHynoMeTpuyecknii coctaB OucnepcHble nopoabl a - a

CtpaHuua 66
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KoadpbmumeHT pasmardyaemoctun (Bce pasHOBMAHOCTH o - o
OpHoocHoe cxaTtne Bce nopogabl 3a - - -
VCKITFOYEHNEM ONCMEPCHbIX
nopoa
OpQHOOCHOE pacTsXeHne Bce nopogabl 3a - - -
VCKITFOYEHNEM ONCMEPCHbIX
nopoa
OpQHONNOCKOCTHOM cpes OucnepcHble nopoabl o - -
Cpes co cxaTnem CkanbHble 1 a - -
nonyckasnbHble NopoAbl
TpexocHble ucnbiTaHns Bce pasHoBugHocTh o o o
CaBuvr no ectecTBEHHOMN CkarnbHble U a a a
TpewuHe nonyckasnbHble NopoAbl
Casur no pacnuny CkanbHble 1 o o o
nonyckarnbHble NopoAbl
Mogaynb gedopmaumm Bce pasHoBugHocTM o o +
Mogynb ynpyrocTu Bce nopoabl 3a o o +
WCKIIOYEHNEM HECBSI3HbIX
AncnepcHbIX nopon,
KoadhdmumeHT nonepeyHomn Bce pasHoBugHocTM o o +
nedopmanmm
KoahdpumumeHT NyaccoHa Bce nopogabl 3a o o +
WCKINIOYEHNEM HECBSI3HbIX
AncnepcHbIX nopon,
"a" - OnNA Bcex OOBLEKTOB BedeHWs TOpHbIX paboT; " #+ " - ona obbeKkToB BedeHMsi ropHbix pabot Il kmacca onmacHocTw; " o " - OOMNOMHWTENbBHBIA (MO PELUEHUIO

cneuwnan I/I3VIpOBaHHOI71 OpFaHI/I3aLJ,I/Il/I)
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Tabnuua 2 - 3HavyeHus koapdurumeHTa a ans pasnuyHbIX NOpoa

Mopoabl 1 xapakTep TpeLwmHOBaTOCTM

CuenneHve B

s
MOHOMNUTE, Kr/cm 2
CnaboynnoTHeHHbIe 1 crnaboTpeluyHoBaTble NECHAHO-TMMHUCTBLIE OTNOXEHWS; 4-9 0,5
CWUMbHOBBIBETPENbIE, MONTHOCTBIO KAONMHU3MPOBaHHbIE. 3BepxeHHbIe Nopoabl
YNMNOTHEHHbIE NeCYaHO-TMMHUCTBIE NOPOAbl, B OCHOBHOM HOPMaribHOCEKYLLEN 10-20 2
TPELYMHOBATOCTH
Cu1nbHOKaoNMHU3MPOBAaHHbIE N3BEPXKEHHbIE MOPOAbI 30-80 2
YNNOTHEHHbIE NECYAHO-TMMHNCTLIE NOPOAbI C Pa3BMTON KOCOCEKYLLIEN 30-80 3
TPELLMHOBATOCTbIO, KAONMMHU3NPOBAHHbIE U3BEPXKEHHbIE MOPOabI
CpeaHen NpoYHOCTM CrOUCTbIE NOPOALI, MPEUMYLLECTBEHHO 100-150 3
HOpMarnbHOCEKYLLEN TPELNHOBATOCTM
150-170 4
170-200 5
MpoyHble Nopoabl, NPENMYLLIECTBEHHO HOPMarbHOCEKYLLEN TPELLMHOBATOCTU 200-300 6
>300 7
MpoyHble N3BEpPXKEHHbIE NOPOAbI C PA3BUTOM KOCOCEKYLLEN TPELLMHOBATOCTHLIO >200 10

9. MNpu pacyeTax YCTOMYMBOCTM OGOPTOB M YCTYNOB KapbepoB, pa3pe3oB AOMNYyCKAETCs WCMONb30BaHME SKBMBANEHTHbIX MPOYHOCTHbLIX CBOWCTB, Y4YMTbIBAKOLLNX

NpPepbIBUCTOCTb TPELLWH, U ONpeaensieMbix Mo hopMynam:

C, =(1-kJC,, +kC",

)



06 yTBepxaeHun ®efepanbHbIX HOPM M NpaBun B 0bracTy npomeilLneHHon 6e3onacHocTy "MNpaBuna obecnevyeHnst yCTOMYMBOCTN BOPTOB M YCTYMNOB KapbepPOoB, pa3pes3oB M OTKOCOB OTBasioB"

lNpuka3 PocmexHad3opa om 13.11.2020 N 439
®edeparnbHbie HOPMbI U ripasusia 8 obsiacmu npombiweHHol 6esonacHocmu om 13.11.2020 N 439

CrtpaHuua 69

tan{ ip; ) = (1— &jtan{ @) + ktan( @),

®)

rae: Cny, Cpp, - cuenneHne nNo noBepxHOCTW ocrnabrneHunsi, NOPOAHOTO MaccuBa 1 Mo PaspbiBHLIM HApYLLUEHUSM B MOPOAHOM Maccuee (TpewmH); u @, iy, ¢ - yron
BHYTPEHHEro TPEHWsl Mo NOBEPXHOCTU ocrabneHnsi, NOPOAHOro MaccuBa U Mo pa3pbiBHbIM HAPYLLUEHUSIM B MOPOAHOM MaccuBe (TpelumnH); k - KoaddMUMEHT CnIIoWHOCTY BAOMb

MIOCKOCTU paspyLUeHsi, onpeaensiemMblii popMyoi:

o2t
2+ 2y

roe j'v ;- NPOTSHIKEHHOCTb Pa3pbIBHBIX HAPYLIEHWI 1 MOPOAHOTO MaccumBa.

(4)

10. ,D,J'Iﬂ ydyeTa nospem,quMVl 3aKOHTYPHOro mMaccumBa YCTynoB TEXHOJIOrM4YEeCKMMU B3pbiBaMW pacyeTHoe cuenneHne no noBepXHOCTAM ocnabneHnss NoHmxaeTcs

KoadpduumeHToM Aq, onpeaensiemMbiM B COOTBETCTBUM C Tabnmuel 3.

Tabnuua 3 - 3HaueHus koadduumeHTa A B 3aBUCMMOCTM OT YCIOBUI B3pbIBAHUS

KonunyectBo psaoB CKBaXWH B TEXHONOMMYECKOM BrioKe n cxema KOMMyTauumn 3apsaoB ;,_1
npu B3pbiBaHWKM 5 1 6onee psAOB CKBaXMH M NapanienbHOn KoMMyTauun 3apsaos (ppoHT 04
OEeTOHaUMOHHON BONHbI napanneneH hopmMmpyeMomy OTKOCY ycTyna)
npu B3pbiBaHWK 3-4 psagoB CKBaXWH U NapannensHOon KoMMyTauum 3apsgos 0,6
npu 5-pssgHoM 1 6onee B3pbiBaHWUMN CKBaXWH 1 AnaroHanbHOW KoMMyTaumm 3apagos (OpoHT
OeTOHaUNOHHOW BOSHbI OPUEHTMPOBaH No 45° kK hopMmnpyemMomy oTKocy yCcTyna)
npv B3pbiBaHnn 3-4 psiAoB CKBaXKMH U AMaroHanbHOM KOMMYyTaLun 3apsgoB 0,7
npuv B3pbIBaHNM 2 psagoB CKBaXWH M NapanienbHon KoMMyTauun 3apsagoB 0,8
npu B3pbiBaHWW 2 pAOoB CKBaXWH U AMaroHarbHOW KOMMyTaummn 3apsgos 0,9
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npu B3pbiBaHUN 1 psiga CKBaXXMH 1,0

CTeneHb NOBPeXAEHUs 3aKOHTYPHOTO MaccuBa B3pbIBHLIMU paboTamu 1, COOTBETCTBEHHO, BEMWUYMHA MOHMXKaIOLWEro koadduumeHTa Ai MoryT GbiTb YTOUYHEHBI B XOAE
OnNbITHLIX paboT.

11. I'IpM BEPOATHOCTHbIX pacyeTax yCTOl7I‘~IVIBOCTVI YCTYNOB y4eT ANMUTESNIbHOCTU NX CTOAHUA, CE30HHbIX NpoueccoB 38M€p3aHVIl7I/OTTaVIBaHVIl7I, CEeNCcMMYEeCcKoro Bo3gemncTBums
B3PbIBHbIX pa60T AonycTtnum nyTemM CHU>XeHuaA cuenneHna no NnoBepxXHOCTAM ocnabnenns B MaccuBax CbOpMVIpyeMbIX YCTYnoB 00 HynA.

12. MNpun pacyeTax yCTOMYMBOCTM GOPTOB M YCTYNOB KapbepoB, pa3pe3oB BEMYMHBLI CLEMSIEHUSI U YITIOB TPEHMSI MO 30HaM pas3fioMOB MPUMHMMALOTCS HA OCHOBaHWUM
CMpaBOYHbIX OaHHbIX, MO0 MeToaa aHanorum unm obpaTHbIX pacveToB.

Mpunoxenue N 8
kK degepanbHbIM HOpMam 1 nNpaesunam
B obnacTtu npomebilunieHHon 6e3onacHocTum
"MpaBuna obecnevyeHns ycTonInNBOCTH
GOpTOB 1 YCTYMNOB KapbepOoB, pa3pe3oB
N OTKOCOB OTBaJIOB", yTBEPXKOEHHbIM
npukasom PenepanbHOM Cnyxobl
MO 3KOJIOrMYECKOMY, TEXHONOrMYECKOMY
N aTOMHOMY Haa3opy

or" " 2020 roga N

MOHUTOPUHI YCTOMYMBOCTU GOPTOB U YCTYNOB KapbepoB, pa3pe3oB U OTKOCOB OTBasioB
1. Pasgen no HabnogeHuam 3a gedopmanmsimm 60pToB, YCTYMNOB, OTKOCOB B COCTaBe MPOEKTa NPOU3BOACTBA MapKLUENAEPCKNX paboT OOMKEH BKMNOYaTb:

o6LLMe NoMnoXeHUs, Lenun 1 3agadn MapKLLIEaepCcKuX, rmaporeonornyeckmx reoTeXHUYECKUX U HbIX HabnoaeHNIA;
cBefeHnsa 06 obbekTax HabnoaeHun;

06LLYI0 reoMexaHUYeCcKyo MHpopMaLuio MO MECTOPOXKAEHNIO;

000CHOBaHue Tpebyemom TOYHOCTU 1 NEPUOLNYHOCTU HabntoaeHNI;

npuMeHsieMble Buabl (MeToabl) HabnogeHuin ¢ 060CHOBaHMSAMIN TOYHOCTU U3MEPEHUIA, CXEMbI CUCTEMbI HABMNIOAEHUA, TUMbI CPEACTB U3MEPEHUN;
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nepeYeHb KOHTPONMPYEMbIX NapaMeTpoB;
NPU3HaKN HapyLleHUs yCTOMYNBOCTY;

TpeboBaHWs K JOKyMeHTauumn no pesynbtatam HabnogeHun;

Jonyctumble 3HaYeHusa aecopmaumii n kputepmum 6€30NacHOCTH rOpHbIX BbIpaboToK.

2. Ins 06BbEKTOB BeAEHWST OTKPbITbIX FOpHbIX paboT Il knacca onacHOCTM M Npu KOMOBUHMPOBAHHOW cucTtemMe pas3paboTkM MeCTOpOXAeHUs pasgen no HabnwogeHusm 3a
aedopmaumamu 6opToB, YCTYNOB, OTKOCOB AOMOSTHUTENBHO AOJDKEH BKIOYaTb:

COCTaB crneyunansHoW rpynmnbl N0 MOHUTOPUHIY U MPOTrHO3Y YCTOWYNBOCTU, AOMKHOCTHbIE 0O513aHHOCTU B pamMKax MOHUTOPUHTA;

nepeYeHb pUCKOB BO3HWKHOBEHWSI U pa3BuTus aedopmaumii u HapyLLeHUn yCTOMYMBOCTU BOPTOB M YCTYNOB KapbepoB, pa3pe3oB M OTKOCOB OTBaJIOB.

3. B npouecce MOHMTOPUHra He0BXo0ANMO onpeaensTh:

Hanuune (oTcyTcTBUE) AedopMaL i, XapakTep U CTaaum UX pasBUTUs;

rpaHnLbl pacnpocTpaHeHnsi 1 BUAbl HapyLLEHUA YCTONYMBOCTM OTAENbHbBIX YCTYMOB, rpynmn YCTynoB, 6OPTOB kapbepa, pa3pesa, OTKOCOB OTBana;

OCHOBHbIE haKTOpbI, Mpegonpegensowmne passmuTne HapyLeHNi YCTONYMBOCTY;

CMeLLEHNS KOHTPONMpYyeMbIX 3HaKOB (penepoB, TOYEK), CKOpoCTu aedopmalimii, HanpaBeHe 1 pa3BMTUE NPOLLECCOB CABWXEHUSA 1 fedopMaLmn BO BpEMEHN;
OTHOCUTENbHbIE AedOpPMaLMUN CKaTUA-PACTSXKEHMWS, HAKIMOHbI;

COOTBETCTBME NPOEKTHbIX U DAKTUYECKNX NapaMeTpoB BOPTOB 1 YCTYMNOB KapbepoB, Pa3pe3oB M OTKOCOB OTBASIOB M MX AOMYCTUMbIX 3HAYEHUN KpuTepmusiMm 6e30nacHOCTH;
n3mMeHeHne reomeTpumn GopTa Kapbepa, paspesa OT BO34eNCTBUS NPOLECCOB BbIBETPUBAHUSA 1 aecbopmaumniz;

Hanun4ymne wn COCTOAHME nNnyYCTOoT WU nonocTtemn npu KOM6I/IHI/IpOBaHHOI7I 0Tpa60T|<e MEeCTOpPOXAEHUA: CBO60ﬂ,HbIe, 3aTaMNoOHNUPOBaHHbIE, 3alloXXeHHble 3aKnaao4vHbIM
mMmaTtepunanom, 3anoJjiHeHHbIe 06pyLLIeHHbIMI/I nopoaamu;

MeCTa BbiCa4nMBaHUA, ypoBeHb NOA3EMHbIX BOL.

4. 3HadveHus Kputepunen ©es3onacHocTy, YCTaHOBJ1€HHbIE I'IpoeKTHOIZ ﬂ,OKyMeHTaLI,I/leVI, YTOYHAKTCA B npouecce MOHUTOPUHIaA no pesynbTataM U3y4YeHUA COCTOAHUA
mMaccumBa n ero nsmMeHeHna B Xxoge BegeHnd ropHbliX pa60T.

5. PesynbTaTbl HabnoOeHWn OOMKHbI COMOCTaBMATLCA C MPUHATbIMK kpuTepusiMu BesonacHocTn. B cnydasx ux npeBbilleHus pa3pabaTtbiBaloTCs MeponpusitTusi no



06 yTBepxaeHun ®efepanbHbIX HOPM M NpaBun B 0bracTy npomeilLneHHon 6e3onacHocTy "MNpaBuna obecnevyeHnst yCTOMYMBOCTN BOPTOB M YCTYMNOB KapbepPOoB, pa3pes3oB M OTKOCOB OTBasioB"
lNpuka3 PocmexHad3opa om 13.11.2020 N 439
®edeparnbHbie HOPMbI U ripasusia 8 obsiacmu npombiweHHol 6esonacHocmu om 13.11.2020 N 439

CtpaHuua 72

YNpaBEHUNIO YCTONYNBOCTLI0O GOPTOB M YCTYMNOB KapbePOB, Pa3pe3oB M OTKOCOB OTBAsIOB U BHOCATCS U3MEHEHUS (QOMOSTHEHUS) B MPOEKTHYIO AOKYMEHTALMIO.

6. I'lpM NnpUMEHEHNN aBTOMATU3INPOBaAHHbIX CpPencTB HabOMIOAEHUN CO  CMIOLLHbIM NOKpbITUEM pa60qel7| 30HbI

B HernpepbiBHOM pexXunmMme W©n OTCleXnBaHnem

ObICTpOpa3BUBaOLLMXCH AedOPMaLMOHHBLIX MNPOLIECCOB [OMYCKaeTCA COKpalleHWe WHCTPYMEHTarnbHbIX MapKLWEeNnOepcKMx HabmiogeHun Mo peLleHuIo dKCMyaTupyHoLLEn
opraHusaumn. B npoekTHy0 AOKYMEHTaUMo Ha NPON3BOACTBO MapKLIEaepCKkMx paboT BHOCAT COOTBETCTBYHOLLUME UBMEHEHMUS (OOMNOMHEHUS).

7. Boibop meTopoB HabnogeHUn, nx NEpUOANYHOCTb M TOYHOCTb ONPEAEnsitoTCs ¢ YYETOM NPUPOAHBIX U TOPHOTEXHUYECKUX (PaKTOPOB, TUNOB AedopMaL i, CKOPOCTEN
pa3BuTnsa n macwtabos gedopmaunin B COOTBETCTBUM C Tabnmuen 1.

8. Mpu pa3paboTke kapbepoB, pa3pe3oB U (HOPMUPOBAHUM OTBASIOB B peXUMe yrnpaBsieMblx AecdopMaumii, a Takke Npyu KOMOVHMPOBAHHOWM pa3paboTke MECTOPOXAEHWIA
COCTaB MOHWUTOPUHIa onpeaensieTcss Hay4YHol opraHu3aumnen.

9. B mecTax packpbiTUsi TPeLiMH OOMNYyCTUMO BbINOMHATL Mapklweiaepckue HabnogeHUs ¢ NIMHENHBIMU M3MEPEeHUsIMU CMeLLEHWIA
MaKcuUMarbHOro pa3BuTUs AedopMaLmi.

Tabnuua 1 - MeTogbl MOHUTOPUHIA

Twvn Llenb MOHUTOpUHIra OGbekT MOHUTOPUHra  [Knacc ropHbix Tun gedopmanmi O dbekTnBHble MeToabl [OcoBEHHOCTN METOAMKN
MOHUTO- nopoa MOHUTOpPUHra HabnoaeHun
p
MHra
ponro- - 3aBepka NpoekTHbIX |6opTa kapbepa/ aucnepcHble OMOn3HW, Npocagkn  [BU3yarnbHbIN, - NepuoanYHoOCTb
CPOYHbIN napamMmeTpoB, paspesa, y4acTku MapKLengepckmn MapKLUenaepckoro
6opTa, oTBansl (Mpn3MeHHbIN, MOHWUTOPUHra He pexe
- obHapyxeHne CMYTHVKOBBIN, Na3epHbIn)|2-x pa3 B rog ¢
NepBUYHbIX MPU3HAKOB reoTeXHUYECKNI, TOYHOCTbIO He HMXe 15
passuTus pagapHbIf, rmyOouHHbIN, (MM ans 6opToB
KpynHoMacLUTabHbIX reonanyecknm, Kapbepa/paspesa n 30
aedopmaummn cdoTorpaMmMeTpuYEeCKni, (MM AN oTBanos;
cKarnbHble, 00pyLIEHMS, OMON3HN |a3POKOCMUYECKUIA, - TOYHOCTb 1
- BbipaboTka nonyckanbHble rmaporeoniormM4yeckuin nepnognuyHoCTb ApYyrnx

KOPPEKTUPYIOLLMX Mep
Ansa obecneyeHus
YCTOMYMBOCTHU

METO40B MOHUTOPMHra
onpeaensioTcs B
COOTBETCTBUU C
XapakrtepucTukamm
1Cronb3yemoro
obopyaoBaHus 1 Lenu
MOHUTOPUHIa

n gedopmauuim mMaccumea no JSiMHWUK
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onepa-
TUBHbIN

- obecneyeHne
©6es3onacHocTn
BeeHMs1 FOpHbIX paboT

- CHWXXeHune
HeraTuBHbIX
nocneacTeum

Aedopmauui

- BbipaboTka
cTabunuanpyroLmx
Mep ans

obecneyeHus
nokKanbHomn
YCTONYMBOCTMU

6opTa ancnepcHble OMorn3HHu, BM3yanbHbIN,
Kapbepa/pa3spesa, UNbTPaUNOHHbIE MapKLUenaepCKIN
yyacTtku 6opTa, aedopmaunm (Npn3MeHHbIN,
yCTynNbl, OTBarbl B 30He nasepHbin,
KPUTUYECKNX UIn YNPOLLEHHBIN),
NpOrpeccupyroLLnX reoTexHu4eckun,
Aedopmaunii pagapHbIn,
doTorpammeTpuyecKkni
CKarnbHble, obpyLueHuns, ononaHu
nonyckanbHble
yCTynbl, y4acTkv 6opTa |aucnepcHble OrMon3HW, NpocajKky, |BuayanbHbIN,
B pabouyunx 3oHax, Ha UNbTPaUNOHHbIE MapKLUenaepCKIM
yyacTkax aedopmaunm (Npn3MeHHbIN,
pacrnonoXeHns CMYTHVKOBBIN,
WHGPACTPYKTYpPbI nasepHsbii),
doTorpaMMeTpPUIECKUi,
rmaporeoniorniyeckmni
cKarnbHble, 06pyLUeHMs, OCbINK  [BU3yarbHbIN,
nonyckanbHble reoTexHU4YecKun,
pagapHbIn,
MapKLUEeNnaepCKIn
(nasepHbIi)
doTorpaMMeTprUYECKU

- NEPUOANYHOCTb
MapKLlenaepcKoro
MOHUTOPMHra
onpegenseTcsa B
3aBMCUMOCTM OT
CKOpPOCTEW CMeLLEeHUI
NopoAHOro maccumea.

TOYHOCTb He Huxe +15
MM ans 6opTtos
Kapbepa/paspesa n 30
MM AN OTBaroB;

- ANs MapKLenaepcKoro
yrpoLLeHHOro
MOHUTOPUHIra TOYHOCTb
onpeaeneHns cMeLLeHnmn
pernepoB Ha
20-meTpoBOM MHTepBane
HE HuXe 15 Mm;

- TOYHOCTb 1
NnepuoanYHOCTb OPYrnX
METOZ0B MOHUTOPMHra
onpeaensioTcs B
COOTBETCTBUN C
XapakTepucTukamm
NCMosb3yemoro
obopynoBaHus U Lenen
MOHUTOPMHra

10. WHcTpymeHTanbHble Mapkwengepckue HabmogeHus 3a gedopmMauumsamun 60pToB, YCTYnoB, OTKOCOB Ha y4yacTkax nposiBNeHus AedopMauuni, MpeBbIaoLwmx
OONyCTUMbIE 3HAYEHWs!, OCYLLECTBNSAIOTCA Ha CTauuoHapHblx HabnogaTenbHbIX CTaHUMAX (danee - HabnogaTenbHas cTaHums).

[okymeHTauus HabnogaTenbHoN cTaHumMm (B cocTaBe NpoekTa npov3BoAcTBa MapKLIenaepcknx paboT) gomkHa codepxaTb rpaduyeckne matepuarnb! U NMOSCHATENbHYHO

3arucky.

padmuyeckme maTepuansl 4OIMKHbI coaepXaTb:
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nnaH, oTobpaxarwWwmii penbed MecTHOCTM, CYLLECTBYIOLLEE U NEPCNEKTUBHOE COCTOSIHNE TOPHBLIX PaboT C yKazaHWEM COOPYXeHUii (0BBHEKTOB), HaxoadsaLmMxXcs Ha GopTax
Kapbepa, pa3pesa, B6run3u oTearna, B 30Hax BpeAHOro BNUsiHASA paboT, CBA3aHHbIX NOSIb30BaHMEM HeapaMu, CXeMy pacnofioXeHWs UCXOAHbIX, OMOPHLIX 1 Pabounx Penepos;

AetaribHble reofiorm4eckme paspes3bl C HaHeCeHneM rpaHmy I'IeTpOFpa(bVl'—leCKVIX pa3HOCTel7I nopoAa, ykasaHmem CTeneHn n Xxapakrtepa TpewmHoBaToCTU, AN3bHOHKTUBHbIX
Hapymean?l N TEKTOHUYECKUX TpEeLLNH, UX HanpaelieHUA 1 yrina nageHus.

MosicHWTenbHas 3anucka AoIKHa coepXKaThb:

obLee onvcaHne CTPYKTYpbl MECTOPOXAEHUS 1 TEKYLLEro COCTOSIHUS FOPHbIX paboT;

MeToabl HAabMoAEHWI C yKa3aHem NepuoanydHoOCTM UX NPOBEAEHMS, XapakTepPUCTUK TOYHOCTU U3MEPEHMWIA;

nepeyeHb KOHTPONIMPYEMbIX NapamMeTpOB.

11. 3aknaaky HabnodaTenbHbIX CTaHUUIA BLINOMHSAIOT Ha yYacTKaxX BO3MOXHbIX AedopMaLnii, 0GYCrOBINEHHbIX Hann4Ynem:

cnabbix NNacTUYHbIX, 0GBOAHEHHBIX UMN CUITBHO TPELLMHOBATLIX MOPOS B FOPHOM MaccuBe, (hopMupytoLLmx 60pT, yCTyn unv oTearn,;

CcnabbIX KOHTaKTOB, MOBEPXHOCTEWN TEKTOHWYECKMX HApYLUEHWIN, NMEIOLMX HaKMOH B CTOPOHY BbipabOTaHHOro MpPOCTPaHCTBA M MpOCTUpaHue B6rm3koe K MpoCTUPaHUIo
bopTa.

12. I'IpM MHCTPpYMEHTallbHOM MapKUJeVIﬂepCKOM MOHUTOPUHIe OnopHbIE penepbl HabnogaTenbHOM CTaHUUN OOIMKHbI ObITb pacnosfioXeHbl 3a npeaenamMuy 30Hbl CABMXEHUA,
KOTOpaaA onpenendaeTca ncxogda U3 BbICOTbl U ocobeHHocTeln ,D,erOpMI/IpOBaHI/IFI 60pTOB KapbepoB, pa3pe3oB M OTKOCOB OTBaJjioB B COOTBETCTBUU C Tabnuuen 2 HacTosiLLEero
NPUIOXeHU4.

B Clny4yae HeBO3MOXHOCTU obecneyeHust Tpe6yeMbIX paCCTOﬂHMVI Mexay penepamu, NnpoCTpaHCTBEHHOE MOJIOXKEeHNE OMNOPHbIX penepoB AOJIKHO KOHTPOIIMpoOBaTbCA OT
MCXOAHbIX penepoB MeToaA0M CMYTHUKOBOIO U MHOTO HaBUrAUMOHHOIO NO3NLUMOHUPOBAHUA.

Tabnuua 2 - MpaHWLpbl 30H CABWMKEHMWS AN Pa3NUYHbIX UHXEHEPHO-TEONOMNMYECKNX YCIIOBUIA

HanmeHoBaHue CxemaTtnsaums Ycnosus npuMeHeHust




06 yTBepxaeHun ®efepanbHbIX HOPM M NpaBun B 0bracTy npomeilLneHHon 6e3onacHocTy "MNpaBuna obecnevyeHnst yCTOMYMBOCTN BOPTOB M YCTYMNOB KapbepPOoB, pa3pes3oB M OTKOCOB OTBasioB"

lNpuka3 PocmexHad3opa om 13.11.2020 N 439
®edeparnbHbie HOPMbI U ripasusia 8 obsiacmu npombiweHHol 6esonacHocmu om 13.11.2020 N 439

CrtpaHuua 75

M30TpOnHbIN OTKOC
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OnHopoaHbIV OTKOC CO
cnabbiM OCHOBaHMEM

Hanwunune cnaboro cnos, obLee
COMPOTUBIIEHNE CLOBUIY KOTOPOTO HUXE,
YeM Yy BbllLe3anerarLmx nopos

Pa3Mep 30HbI CABMXXEeHNA COCTaBndeT
2(H+ h3 )

NPOCTPaAHCTBO i

H . -
!..Jﬁ'f.w.‘!’"‘.."ﬁ?al.:, -~
i i
et ""-"-“-.:f"ff
B g e B s.u.-uquq.n-mlu.-m B SN T T S e e e i e b
e e R Rt Tl b el g L T oS A — e e o e s s
TN et S G B S e e e T i T il e gy i e e g B kS
MaccuBs ¢ kpyTonagaroLwmm (- L2 HeGnaronpuatHoe 3aneraHue
AT et T e -
3aneraHuem croes, noBepxHOCTeN ocnabnexus,
HarnpaBneHHbIX B . {“_'“:] HanpaBmneHHbIX B CTOPOHY
BblpaboTaHHoOe et et teme e —— BblpaboTaHHOro NpPoCTpaHCcTBa Npu
i, —

B = @' v yrne otkoca = [3

Paamep 30HbI COBWXXEeHUA CoCTaBndeT
(1,0-1,2)H

MaccuB ¢ kpyTonagarowmm
3aneraHuem croes,

{1.5- 20
e [0.2.083H

HanpaeleHHbIX B Maccune

AR

L Lo

.1 -0.2H ‘ .

Hannune kpytonagatowmx
noBepxHocTen ocnabneHus,
HanpaBneHHbIX B Maccus (o6paTHoe

nageHve) npu 60 = 3 =90

Paamep 30HbI CABMWXXeHUA coCTaBndeT
(1,5-2)H
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Maccus ¢ B ) (ﬂ}g - lrzm , Mynbp,oo6pa3Hoe 3aneraHue nopog.
MyJ'Ib/:l,OO6pa3HbIM
3aneraHnem croes

Pasmep 30HbI COABWXXEeHNA CoCTaBndeT
a+(0,8-1,2)H

0,1 -0.2)H

H - BbicoTa 6opTa, (- yron oTkoca, Hgn - ry6vHa BepTUKanbHOW TpeLwuHbl OTpbIBa, % , kg - MOLLHOCTb criaboro cnosi B ocHoBaHuu 6opTa nnu
BENNYNHA 3arny6neHUs NOBEPXHOCTU CKOMBXEHUS B NOPO/bl OCHOBAHWS, ## - LUMPUHA OMOM3HEBOM NPU3MbI Ha [HEBHOM MOBEPXHOCTM, [3- yrom

HaKNoHa NOBEPXHOCTEN ocnabneHus, (Dr - yron TpeHusa NoBEPXHOCTEN ocnabneHus.

13. |_|pl/l HabnogeHusIX 3a oTKocamu OTBarioB MecTa 3aKnaaku HabnogaTernbHbIX CTaHLUn Heobxoaumo BbI6MpaTb B 3aBVCMMOCTU OT CXEMbI p,e(*)o pMupoBaHunda oTeasrios 1
OTCbINnaemoro Apyca.

MOHUTOPWHI YCTOMYMBOCTM MPW OTChINKE NEPBOro sipyca BHE 3aBMCUMOCTM OT TUMa cKnaguMpyeMblx nMopos U Nopo[ OCHOBaHWUS COCTOUT U3 BU3yarbHbiX HabnogeHni 3a
COCTOSIHMEM Pa3rpy304HbIX MIOLLAA0K U 3EMHOW NOBEPXHOCTU BONN3UN HIKHEN OpoBKM. [0 pelleHmnio akcnnyaTupyoLwwen opraHusauny BusyarnbHble HabnoaeHUs: A0NOMHATCA
ANCTaHLMOHHBIMU METOAAMM KOHTPOSS COCTOSIHUS NMOBEPXHOCTM Pa3rpy304HOM NMOLLAAKM.

Mpwu oTcbinke nocneayLwmx SpycoB CUCTEMA MapKLIENAEepCKUX HabniogeHn OONOMNHAETCS B 3aBUCKMOCTY OT OXXMOAEMOrO Tuna OMON3HA: HAANOAOLWBEHHbIA OMNON3eHb
(npy oTcbinke cnabbix UNK FMUHUCTBIX NOpoA: cuctema HabnoaeHW OOMONHAETCS penepamu, ycTaHaBnMBaeMbiMy BONM3n paboyelt 30Hbl Y BEPXHUX BPOBOK HMbKenexalux
SIPYCOB); KOHTAKTHbIN OMNON3eHb (CcUcTeMa HabnOAeHWI OONOMHSETCA penepamMu, ycTaHaBnMBaeMbiMU BOMM3M paboyel 30HbI Y BEPXHUX BPOBOK HUMXENeXaLuux sipycoB Uy
HWXHe OpoBkM oTBana Ans ukcauum ee MoNoXeHUs); NOoANOAOLIBEHHbIA OMOM3eHb (cuctema HabnoaeHuid OOMOMHAETCA penepaMu, yCTaHaBNMBaEMbIMU Ha 3€MHOW
NOBEPXHOCTM BGNU3M HUXKHEN BPOBKM OTBana Asns KOHTPOIsi NepemMeLleHNi BblAaBNMBaEMON TOMLLM Nopos).

14. MepvoanyHoCTb HabnoaeHNU ycTaHaBNUBAETCSt B 3aBUCUMOCTM OT MOCTaBMEHHbIX 3aa4 U MHTEHCUBHOCTY npoLecca AeOpMUPOBaHNS MaccyBa rOpHbIX NOPoS,.
Mpwu akTMBU3aLUK NpoLecca CABWXEHUS MHTEpBarnbl MexXay cepusiMm HabnoaeHUA JOMKHbI COKpaLLaTbCs.
Ecnn ckopocTb CMeLLeHUsi penepoB YBENMUYMBAETCS CO BPEMEHEM, TO Aflsi YCTAHOBMEHUS KPUTUYECKUX CKOPOCTEW CMELLEeHWU (ocedaHuit), NpepLllecTBYOWUX CPbIBY

OMOM3HeNn, MHTepBarbl BpEMEHN MexXay cepusmMn HabnmoaeHUA OOIMKHbI COKpaLLaTbCs OO HECKOMbKMX B CYyTKU, B 3aBUCUMOCTU OT CKOPOCTEN OCeAaHui, NN yCTaHaBnMBaTbLCH
aBToOMaTU3NpPOBaHHas cUCTeMa KOHTponsa gedopmauui.
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Mpunoxexne N 9
K PegepanbHbIM HOPMaM ¥ Npasunam
B 06riacTu npomblwneHHon 6e3onacHocTu
"MpaBuna obecnevyeHns ycTONUINBOCTH
BGOpPTOB 1 YCTYNOB KapbePOB, pa3pe3os
N OTKOCOB OTBanoB", yTBepXAeHHbIM
npukasom denepansHoOn CnyxoObl
MO 3KOMNOrnMYeckomy, TEXHONOrM4ecKkoMy
N aTOMHOMY Haa30py

or" " 2020 roga N

OueHka pucka pa3BuTtusa gedopmMauui U HapyLleHUs1 yCTOMYUMBOCTU GOPTOB, YCTYNOB KapbepoB, pa3pe3oB U OTKOCOB OTBAasrioB
1. FleomexaHn4ecKknii pucK oLeHMBaeTCst No hopmyne:

P=BO= T,

roe BO - BepoaTHOCTb 06pyLueHus, Tl - TsSxkeCcTb nocneacTBun.

2. BeposATHOCTb 06pYyLLEHNST OLIEHMBAETCA KONMYECTBEHHO U KayecTBEHHO. KonnyecTBeHHasi oLeHKa BEPOSATHOCTU OBpYLLIEHMS OCHOBBLIBAETCH Ha BEPOSITHOCTHOM pacyéTte
YyCTOMYMBOCTU GOPTOB M YCTYNMOB KapbepoB, pa3pe3oB M OTBanoB. KayecTBeHHasi OLeHKa BEpPOSATHOCTM 0OpyLUeHMs OCHOBBLIBAETCS Ha BbIOOpE KaTeropum BEPOSTHOCTU
obpyLLeHnsa B cOOTBETCTBMM € Tabnuuen 1.

Tabnuua 1 - KayecTBeHHasi oLeHka BEPOATHOCTU He6naroan;|THoro cobbiTus

Karteropus KauecTtBeHHas XapakTtepuctvka cobbiTuii
OLleHKa
A Becbma Bbicokass  |CobbITve nporcxoanno Yacto. CobbiTre 0XXmMaaemo C BbICOKOM CTEMNEHbIO
BEPOATHOCTM B Onmxaniee Bpemsi.
B Bbicokas CobbIThe Nponcxoamnno HeogHoKpaTHO. MNpon3onaET C BbICOKOWN CTEMNEHbLI0
onpeaenéHHocTu.
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C CpeaHsis CobbIThe Nponcxoauno paHee n MOXeT NPpon3onTh B ByayLiem.

D Hun3akas CobbITMe MOXeT NPOM30NTH NPU MaNoBEPOATHOM CTEYEHUN OBCTOATENBLCTB.

E OyeHb HU3Kas CobbITMe MOXeT NPOM3ONTU TOMbKO NPU HEMPOrHO3MPYEMOM CTEYEHUN
hopc-MaxopHbIX OBCTOATENBLCTB.

3. TskecTb NocrneacTBUin 0GpYLLIEHWI ANs pasnnyHbIX MacluTaboB 0TKOCOB (YCTYM, Fpynna ycTynoB 1 60pT) OLEHNBAETCA Ka4eCTBEHHO B COOTBETCTBUM C Tabnuvuen 2.

4. Cnoco6bl OLeHKM PUCKOB ONMPEeAENATCS SKCMNyaTUpYOLWEN Ui cneunanm3vpoBaHHO opraHusaumnen.

5. Heobxogumble mepbl pearmpoBaHns Ha pa3sutue gedopmauni n HapyLleHne yCTOMYMBOCTU B COOTBETCTBMMU C YPOBHEM pUCKa NpuBedeHbl B Tabnuue 3.

6. YnpaBneHue puckamu 3aKmn4aeTcsl B YMEHbLUEHWU BEPOSITHOCTU 0OpyLleHWss GOpTOB M YCTYNOB KapbepPOB, Pa3pe30B W OTBAfiOB U CHWXEHWM TSDKECTU €ero

nocrneacTBUN.

7. MNpun nosiBNeHWn B npouecce 3KcriyaTauum MECTOPOXKAEHMWIA KpUTUYECKMX aedpopmaunii GopToB M YCTYMNOB KapbepoB, pa3pes3oB U OTBasioB [AOJKHa Npou3BoAUTbLCS

nepeoueHKa pUckosB.

Tabnuua 2 - OueHka TSKEeCTU NocneacTBuii 0bpyLLeHNiA GOPTOB U YCTYMNOB KapbepoB, paspe3oB U O0TBaroB

TskecTb nocneacTsmmn

He3HauntenbHble

Huskne

CpeaHue

Bbicokune

YpesBblyalHble

& OGpyLieHne Ha
OTAENbHOM yyacTke
BHE 30Hbl BeEeHNs
ropHeix pabot, He
BrmsoLee Ha
TEXHOMOIMYECKN
npotecc

& JlnkBmaaumsa
06pyLieHns Tpebyet
HECKONbKO AHEN unmn
He BNUSeT Ha
TEeXHOMOrn4Yeckni
npouecc

& KpaTtkocpouHas
nVKBMAAUMS
obpyLeHus

a [pocTon
OCHOBHOrO
TEXHOMOIMMYECKOro

» OGpyLueHne oTKoCcoB [o6opynoBaHus

C KOPOTKMM nepnoaom
JKcnnyaTauum

a OGpyLieHus He
OKasblBatoT BUsIHWE

a [NoBpexaeHne
obopynoBaHusa u

NHMPaCTPYKTYpbI,
TpebytoLlee pemoHTa

a [NoTeps
MOArOTOBMNEHHbIX K
BbleMKe 3anacoB

» CpegHecpoyHas
nvKBMaaums
nocneacTenmn
obpyLieHus

a [NoBpexaeHne n
ONUTENbHbIE MPOCTOM
OCHOBHOIo
TEXHOJTOMM4YeCcKoro

& YIpo3a X13Hn 1
340pOBbLI0 NtoAeN

a [NoTeps
TpaHCcnopTHOro
cbesga (npu
OTCYyTCTBUUN
pe3epBHOro)

« HapyuweHue
TEXHOMOrMYeCcKoro
uukna, Tpebytouiee
TEXHUYECKOro
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Ha BHYTPUKapbEPHYIO
MHDPaCTPYKTYpY

a [NoBpexaeHus
obopynoBaHus
OTCYTCTBYHOT

= BocctaHoBneHve
cbesga UM peMoHT
nyTen oTkaTkm

060pyaoBaHMs UMK [NepeBoopYXeHNS

WHPacCTPYKTYpSl,
Tpebytowmne
KanutanbHoro
peMoHTa

& [NoTepsi ocHOBHOrO
TexHonorn4yeckoro
obopyaoBaHusa n/nnm
NHMPaCTPYKTYpbI

a [loTeps
TPaHCMOPTHOrO
cbesfa (npu
Hanuyum
pe3epBHOro)

Tabnwuua 3 - Mepbl pearmpoBaHus B COOTBETCTBMU C YPOBHEM pUCKa

YpoBeHb pucka

Mepsbl pearnpoBaHus

MeponpusTtus

MpumeyaHne

OuyeHb BbICOKUIA

HemenneHHas octaHoBKa

Onpepenexve rpaHuny,

BosobHoBneHue paboT ¢

onepaTtmnBHbIX

(aBapuiiHoe paboT Ha JaHHOM y4yacTke, |OrmacHOW 30HbI U 3anpeT yBe4OMITEHNEM
COCTOSIHME) BbIBOA NioJen HaxoXaeHusa nogen TepputopuansHOro opraHa
rocyapCTBEHHOIO roOpHOro
MpoBeneHune Haasopa
LOMNOMHUTENbHbIX
ncecnenoBaHun m
pa3paboTka onepaTuBHbIX
MeponpuATUI Mo
CHWXEHUIO pycKa A0
NPUEMNEMOrO YPOBHS
Bbicokun MprocTtaHoBka paboT Ha Onpepenexve rpaHuny, Boso6HoBneHue pabot
(npepasapwiiHoe [AaHHOM yyacTke, BblBOA OMNacHO 30Hbl no peLLeHnto
COCTOSIHUE) noaen n TeXHUKN TEXHUYECKOTO
MpoBeneHue aHanu3a pykoBoaMTENs
cuTyaumm n paspaboTka aKcnnyaTupytoLen

opraHmsauun Ha
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MeponpuaTUn No
CHWXXEHUIO pUcka [o
NpvemMnemMoro ypoBHs

OCHOBaHWUK
MOHUTOPUHIa
cutyaummn

CpepHuii (cocTosiHne
orpaHuyeHHom
paboTocnocobHocTH)

KomuccrnoHHoe pelueHne o
HeobxoaumMocTu
NpuoCTaHOBKM paboT

MNpoBeaeHne aHanmsa
cuTyauum n paspaboTka
AONTOCPOYHbIX
MeponpuaTU No
CHWXKEHUIO pucka go
npvemnemMoro ypoBHs

KoHTpornb BbINOMHEHUSA
MeponpusaTUn

Hu3kniA 1 BeCbMa HU3KUIA
(paboTtocnocobHoe
COCTOSIHME)

[onycTuMbIn pyUCK, OOIMKEH
HaxXoauTbCA NOA KOHTPOIIEM,
HO He TpebyeT
OONOSNTHUTENbHbIX
MeponpuaTUIA NO ero
CHWDKEHWUIO.

MeponpusTtuii He
TpebyeTca

CTaﬁVIJ'IVISaLI.I/IIO COCTOAHUA YCTYNnoB, OTKOCOB OTBAsioB NyTeM CHUXEHUA NI UCKIMIDYEeHNA BEPOATHOCTU p,e(popmaumﬁ;

KoMneHcauuio gecdopman i nyTemM CHUKEHUS TSXKECTN NOCNeACTBUN BO3MOXHbIX Aedopmauui.

YHpaBneHMe YCTOVI‘-IMBOCTI:IO GOpTOB KapbepoB, pa3pe3oB U OTKOCOB OTBaJsioB
1. MepoanﬂTMﬂ no ynpaslieHuto yCTOVI‘-WIBOCTbPO 60pTOB, YCTynoB, OTKOCOB HanpaBJi€Hbl Ha:
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"lMpaBuna obecnevyeHns yCTOMUINBOCTH
GOopTOB 1 YCTYNOB KapbepoB, Pa3pe3oB
M OTKOCOB OTBasioB", yTBEPXOEHHbIM
npukasom ®egepanbHoOn crnyxoObl
MO 3KONOrMYECKOMY, TEXHOMNOrM4YECKOMY
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2. B mecTax BbIxoga TEKTOHUYECKNX HapyLueHvu7| Ha KOHTYpP YCTynoB W npwu NoBbIWWEHNN CTENEHN TPEeWnHOBATOCTN Nopoad, a TakkKe Ha 0c000 OTBETCTBEHHbIX ydacTKax
SKCMJlyaTupyrwowiada opraHun3auuna OOoJPKHa npeaycMmaTtpuBaTtb AOOMOJIHUTENbHbIE Mepbl MO obecneyeHnto YCTOVIHMBOCTM YCTYynoOB, JiOKallbHbIX Yy4aCTKOB 60pTOB Kapbepos,

pa3pesoB..

3. MeponpuaTua no ynpasneHuno yCTONYMBOCTLIO 6OPTOB, YCTYNOB, OTKOCOB BbIOMPalOTCA B COOTBETCTBUM C Tabnvuen 1.

Tabnwuua 1 - MeponpmaTusi No ynpaBrneHuio yCTOMYNBOCTLI0 BOPTOB, YCTYMNOB.

3aLLNTHbIE CTEHBI)

Twun Buabl meponpuatui OcobeHHOCTM NPpUMEHEHWS
Cmabunusupyrowue
Opra- |onTmu3aumsa napameTpoB 6ypOB3pbIBHBLIX B MaccuBax cKarnbHbIX 1 NOMyckanbHbIX NOpPos
Hu3a- (pabot B6NM3M NpeaenbHOro KOHTypa c
LUMOH-  [MMHUMUM3aLUMEN BNUSHUS B3PbIBHbIX paboT Ha
Hble  [3aKOHTYPHbIN MaccuB
NoBbILLIEHNE JOCTOBEPHOCTU MCXOAHbIX NOnonHeHWe NCXOAHbIX AaHHbIX MO pe3ynbTaTtam
AaHHbIX, AeTannsaums n/mnn KOPPEKTUPOBKa  (MHXXEHEPHO-reonorMYecKkoro N3y4eHus
pacyeTHbIX CXeM
KOPPEKTMPOBKa NPOEKTHBLIX MapaMeTpoB Npy U3MEHEHUN MHXXEHEPHO-Te0NOrMYEeCKNX YCIoBUI
npv BbISIBNIEHUN NPU3HAKOB AedopManyii no
pesynbTaTaMm MOHUTOPUHIa
U3MEHEeHWe HarnpaBIeHns 1 pexuma BedeHNs |Npy NporHo3e HeYCTONYMBOCTY UNN OBHapyXeHun
ropHbix pabot npu3HakoB gedopmaumm no pedynbTatam MOHUTOPUHIa
TexHu- |(bopmupoBaHue npuam ynopa (NognopHble HapyLUEHHbIE MacCUBbI CIIOXHOW CTPYKTYpbl C
Yeckne [CTeHbl, KOHTPAOPChI, KOHTPOAHKETHI, nepecnavBaHnmeM nopop Unm pbixnblie NOPOAbI,

CKINOHHbIE K Onon3aHuto

MexaHn4eckoe aHKepbl, WTaHmm,
yAepxaHvue ycTynos, rmbkme TpocoBble
OoTAenbHbIX y4aCTKOB TAXN

6opTa

KpYynHOBMNOKOBbLIE MarnoBbIBETPENbIE U CraHLeBaThle
crnoucTble TBepAble Nopoabl C NafleHUEM B CTOPOHY
BbleMku nog yrnamm 40-60° n 6onee

Xene3obeToHHble

CJ'Ia6OTpeLL|,I/IHOBaTbIe noponbl C yrnom nageHua
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cBaun

NMnockocTn ocnabneHns B BbipaboTaHHOE NPOCTPaHCTBO
20-50°

MeTannmyeckue
CeTKM Ha
NpPUNOBEPXHOCTHOM
4acTu OTKOCOB

npu pUCcKe KamHenaaa

yNpoyHeHne LemeHTauus,
BMeLLlaoLLImMX nopoa cMonusaLums,
cuUnMKaTusaums

TpelwnHoBaTble CKalibHbl€ N NOJTyCKallbHbl€ NOPOAbI;
nec4yaHble, neccosngHble U NMUWHNCTbIE Nopoabl

HabpbI3r-6eToH no
MeTann4yeckomn
ceTke,
arpomenvopaumsi

CuUnbHOTPEeLWnHoBaTble, CKIOHHbIE K UHTEHCUMBHOMY
BbIBETPUBAHUIO UK BbilLenavynBaHnio nopoabl;
nec4aHo-rMUMHNCTbIE OTKOCHI

ApeHax

B 00BOOHEHHbIX MaccuBax, npuv HaNnM4nm HanopHbIX
FOPU3OHTOB Npn OTCYTCTBUN €CTECTBEHHOIO JpeHaXka B
cny4yae 3Ha4ynmoro BnnaHnA Bodbl Ha yCTOVI‘-II/IBOCTb;

npomMopaxunBaHne MaccmBa B KPUOJIUTO30HE C
opraHmaaumeVl COXpaHeHua TennoBoro
pexunma maccuBa B neTHWUI nepwvopg c
NOMOLLbIO cneunanbHbIX MaToOB

npu noTepe Npo4YHOCTU MaccuBa Nnpu ero pacrtenneHnmn

OTBano- |M3MeHeHWe pexunmMa OTChINK OTBanoB npw NOSIBIIEHUN NPU3HAKOB HEYCTONYMBOCTU
o6pa3o- |(MopsaoK OTChINKM)
BaHVWe |OTCbiNka NpeaoTBanoB npwu HanM4uK Tanoro cnaboro ocHoBaHWA, NMBo Npu
HeobXx0ANMOCTM NpefoTBpaLLEeHNs pacTenneHns nopog,
OCHOBaHuSA
WHXXEeHepHble MeTOAbl YCKOPEHNS NPy HEBO3MOXHOCTW OpraHn3aLmnmn pexXnma OTChINKu
KOHCONMAaumMmn HaMmbIBHbIX MacCBOB oTBanoB
KomneHcupyrouue
Opra- [mpoekTupoBaHue yBennyeHHon 6epmbl npuv pyucke passuTnsa aedopmaumin Ha y4acTkax
HM3a- |besonacHocTu pacnonoxeHus MHAPaCTPYKTYpbI
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LUMOH- [co3daHve pe3epBHOr0 TPAHCMOPTHOMO Cbe3aa |MpY PUCKE NOBPEXAEHNS OCHOBHOMO TPAHCMOPTHOMO
Hble
cbesga
COBEpLUEHCTBOBAaHNE CUCTEMbl MOHUTOPUHIA |MPY PUCKE BbICOKMX HEraTUBHbIX MOCNEACTBUIA OT
BO3MOXHbIX AedopmMaunm
noBbILLEHVe KBanudmKauum nepcoHana B Ans 06beKToB BeAeHUs ropHbix pabort Il knacca
obnacTy reoMmexaHn4ecknx pUCKoB onacHocTh
BeleHVe ropHbIX paboT TonbKO B Nepuos npuv noTepe NPOYHOCTN MaccKBa Npu ero pacTenneHum
oTpuuaTenbHbIX TemnepaTyp
TexHu- [BpemeHHOe yBenuyeHue WNpuHbI npuv pyucke passuTsa aedopmaumin n HegoCcTaTo4HOM
Yeckue |ynaenusatoLient 6epmbl ynaenvBeatoLLen cnocobHOCTH cyLlecTByoLWmnx 6epm

6e3onacHocTU

obopka 3aKkornoB Ha yCTynax 1 3a4ncTka
6epm 6e3onacHOCTH C NPUMEHEHNEM
cnewumnanbHON TEXHUKM

npn Hann4nm 3aKoJs10B U pUCke KaMHenaaa

yCTaHOBKa nepexsaTbiBaOLLMX U
KaMHeynaenueawLmx cuctem (6apbepsl,
CTEHKM, TPOCOBbIE U ceT4aTble 3aBeChl)

npuv pycke kamHenaaa, noKarnbHbIX 0OPYLLEHWNI.




