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FOCT P 71004—2023

Mpeancnoeue

1 PASPABOTAH ®epepanbHbIM rocygapcTBEHHbIM BHOIKETHBIM yupexaeHueM « POCCUACKUA MHCTUTYT
ctaHgaptusauuny (OIBY «WHcTuTyT ctanpapTtusaummn»), ®egepanbHbiM rocygapCcTBEHHLIM BHOOXKETHLIM
yypexaeHmem Hayku MHCcTuTyTom npobnem KOMMMeKCHOro 0CBOeHUs Hegp MM. akagemuka H.B. MenbHukosa
Poccwuiickoin akagemun Hayk (MMKOH PAH)

2 BHECEH TexHuyecknm KoMUTETOM Mo cTaHgapTuaauum TK 269 «lopHoe geno»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perynuposaHuio 1 metponoriumn ot 11 oktabpsa 2023 . Ne 1117-cT

4 BBE[OEH BIMEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uroHsa 2015 a. Ne 162-03 «0O cmandapmu3sauyuu e Pocculickoll ®@edepayuu». VMHgopmayusa ob us3-
MeHeHUaX K HacmosuweMy cmaHdapmy nybrukyemcs 8 exez00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuieao
200a) uHghopMayUOHHOM ykazamene «HayuoHansHsle cmandapmeiy, a oguyuanbHbil mekcm uamMeHeHul
U ONPasoKk — 8 EXEeMEeCHAYHOM UHGOPMaUUOHHOM ykazamene «HayuoHanbHele cmaHdapmel». B cnyyae
rnepecMmompa (3aMeHbl) unu omMeHbl Hacmosueao cmaH@apma coomeemcmayouwee ygedomneHue bydem
onybnukosaHo 8 bnuxaluwieMm 8bInycKe eXeMecgyHo20 UHPOPMayUoHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbi». Coomeemcemayoujasa UHGopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 8 UH-
hopmayUoHHOU cucmeme obuje20 noib3o8aHus — Ha oguluansHoM catime @edepanbHo20 azeHmemea no
MexHUYEeCcKOMYy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3peleHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTtosawwumin CTaHgapT Obin paspaGOTaH C Lenbl NoBbIWEHWS 0ObEKTUBHOCTM OLEeHKU PUCKOB npwn noa-
3eMHOoW yrne,n,onlqe. B CTaHgapTe npejgycMatpuBaeTCca, 4TO onpefeneHue puCcKoB Ha BHOBL 3alyCKaeMoM
ydacTKke nNpoun3BOoOAT Ha OCHOBE anpuopHbIX MEeTOLOB C nocrneyrnilwnm nepexogomMm Ha anoCtepuopHbie me-
TOObI (KOTOprE Ha npakThkKe npakTn4ecku He I'IpMMeHFlJ'IVICb). TonbKO anocTepUOpPHbIE OLEHKH, nony4yaemsbie
B X04e aKcnnyatauum npon3BoaCTBEHHOIO y4acTKa WaxThl, 4a0T OG'beKTMBHyIO OUEHKY COCTOAHUA NMPOMBbILL-
neHHow Be3zonacHoCTMW.

Obwwe NMPUHUWUMNBI OLUEHKW TEeOTEXHONOIM4YeCKMX PUCKOB 6y,D,YT cnocobcTBROBaTH rapMoHM3auun Hauuo-
HalbHbIX U MeXOYHAapOOHbIX HOPDMaTUBHbLIX JOKYMEHTOB.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

lopHoe geno
FTEOTEXHONONM4YECKWUE PUCKHU

O6wWwKre NPUHLWNbI OLEHKWU reoTEXHOMOrNYeCKMX PUCKOB
npuv nogsemMHoM yrnegoboive

Mining. Geotechnological risks.
General principles for rating geotechnological risks in coal mining

Oarta BeegeHns — 2023—12—01

1 O6bnacTtb NnpumMeHeHunA

HacTosiuin cTaHgapT ycTaHaBnMBaeT obLme NpUHLMIbI OLEHKM re0TEXHOMOrMYeCcKUX PUCKOB Mpu nof-
3eMHOW yrnenobblye, UCNoMb30BaHWE KOTOPbIX HANpaBneHo Ha NOBbIWEHNE OOGBEKTMBHOCTM OLEHKW PUCKOB
npu nogsemMHow yrnenoboive.

HacToswuin ctaHgapT NPMMEHUM B KAYECTBE PYKOBOACTBA MO OLEHKEe CTOMMOCTHON Mepbl pyUcka U Aug-
hepeHUManbHON OLUEHKe re0TeXHONMOrMYeCKNX PUCKOB.

HacTtoswmi ctaHgapT npefHasHa4veH Ans MCnonb30BaHWA OpraHu3auMsamu, 3aHMMaoLWLMMMUCS OLIEHKOR
reoTEXHOMOrM4YeCKNX PUCKOB, BKIMOYAA OpraHu3auum, 3aHMMatoLLnMecs npoekTUPOBaHMEM, CTPOUTENbLCTBOM,
PEKOHCTPYKLUMEN U TEXHUYECKUM NEPEBOOPYKEHNEM YTOMbHbLIX WAXT, 8 TAKXKE OTBETCTBEHHLIMU 3aUHTEpPECO-
BaHHLIMW CTOPOHaMM, OCYLLECTBISIOWMMKU KOHTPOMb WM rOCYAapCTBEHHbIN Hag3op B cpepe NpoMbILLSIEHHOR
BezonacHocTH.

2 TepMUHBbI U onpeaeneHusn

B HacTosAwem CTaHOapTe NpUMeHeHbl cnegyruie TepMuHbl C COOTBETCTBYHLWKMMU onpefeneHnAaMn:
2.1

ropHo-TeXHU4YeCKand cuctema: COBOKyHHDCTb FTOPHbIX KOHCprKLMI;‘I, 060py,EI,OBaHVIF|, TEXHOIorn4e-
CKWX MPOLLECCOB rOPHOIo NPOU3BOACTBA BO B3aMMOLENCTBMU C BMeLaWmmMm Ux y4acCTKOM Hep.

(1]
2:2

npombilneHHana 6e30NacHOCTbL ONAaCHbIX NPOM3BOACTBEHHLIX 06LeKTOB: COCTOSHME 3aLMLLEH-
HOCTW XW3HEHHO Ba)KHbIX UHTEPECOB MUYHOCTKU U obliecTBa OT aBapuil Ha ONacHbIX NPOU3BOACTBEHHbIX
o6beKTax M NOCNeACTBUN yKasaHHbLIX aBapuil.

[FOCT P 54977—2019, cTtaTtba 31]

MpumeuvyaHnune — Cwm. Tarke [1].

2.3

6e3onacHOCTb yronbHOW waxTbl: COCTOAHWE 3aLLMLLEHHOCTM YrONMbHOW LWaxThl OT aBapui U Mo-
CNeaCcTBUN 3TUX aBapun.
[FOCT P 54977—2019, cTaTtba 3]

MapaHune ochbuumnansHoe
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2.4

Bpea: TpaBMMPOBaHWE UMK SEGOHQBBHHG, I MHoe noBpeXxjeHbe 300P0BbA, BKNKOYaA CMepThb, pa-
BoTatowwero unu DEGOTaBLIJEFO paHee 4YenoBeKka, NN noBpexXxngeHbe 300pPp0BbA ero NOTOMKOB, a TakKxXKe npu-
YNHEHWE eMy MaTepuanbHOro yu.iepﬁa wivinn HapylleHune ero GJ'IEII'OI'IOJ'Iy‘-II/IFI.

MpumevyaHunn

1 OnpepeneHve TepMUHa NpUBEOEHO C No3uuum obecnedeHnsa GesonacHocTu Tpyaa.

2 HanbonblumMm Bpedom And YyenoBeka ABMAAEeTCs cMepThb (yTpaTa XMU3HK) W/unu notepsa UM (Mnu ero mxaveBeHua-
MW) NCTOYHMKA CYLLECTBOBaHUSA.

3 lNoHATKe Bpega HOCUT BO MHOTOM COLManbHO-3KOHOMUYECKMN 1 IOPUONYECKMI XapakTep W Noapa3yMeBaeT BO3-
MeLlLeHe Bpeaa BUHOBHUKOM NPUYUHEHUS Bpeaa.

[FTOCT 12.0.002—2014, cTtaTtesa 2.2.1]

245

PWUCK: Cﬂe,EI,CTBME BITUAHNA HEONnpeaeneHHoOCT Ha OCTUXKeHKWe NoCTaBNeHHbIX uenemn.

I pnMmedHaHue 1— I'Io,q cnegcrtesMeM BNUAHWUA HeonpeaerneHHOCTU HEOGXO,D,I/IMD NOHUMATe OTKNOHEHWE OT
OXnoaemoro pesynbrarta nnu cobbiTns (I103I.4TMBHOE /N HeraTtu BHDe).

Mpumevyanne 2 — Lenu MoryT 6biTb pasnMyHBIMKA MO cogep)aHuio (B 0BnacTn aKOHOMWKW, 300POBbS, 3KO-
MOTMK 1 T. N.) U Ha3HaYeHWUIo (CTpaTernyeckne, obLleopraH3aUnoHHbIE, OTHOCSLLMECS K pa3paboTke NpoeKTa, KOHKpeT-
HOIM NPOAYKUMK U NPOLIECCY).

I pnMmedaHue 3 — Puck vacto XapaKTepusyrT nyTem onncaHA BO3MOXXHOIo cobbiTKA 1 ero nocneacTBui
NI X CoMEeTaHnA.

MpumevyaHnne 4 — Puck4dacto npeacTaBsnaioT B BUAE NOCNeAcTBUI BO3MOXHOrO cobkbiTiA (BKMOYas U3MeEHe-
HWUA 0OCTOATENLCTB) M COOTBETCTBYHOLLEN BEPOATHOCTU.

MpumeyaHune 5—HeonpegeneHHOCTb — 3TO COCTOSHWE MOMHOMC UMM YacTUYHOMO OTCYTCTBUSA MHAOPMaLUH,
HeobxoaMMoln Ans NOHMMaHWA cobbITUSA, ero NOCNEACTBUA U MX BEPOATHOCTEMN.

[TOCT P MCO 31000—2019, nyHkT 3.1]

2.6

cobbiTMe: BO3HWKHOBEHME WK M3MeHeHWe crneumndguyeckoro Habopa ycnoBui.
MpumeyaHue 1— CobbiTue MOXET BbITh €AUHMYHBIM UMM MHOTOKPATHBIM M MOXET MMETb HECKOMBKO NMPUYMH.
MpumeyvyaHune 2— CobbiTue MOXET BbITb ONpedeneHHsIM UM HeonpeaeneHHbIM.

Mpumevyarnne 3 — CobbiTue moxeT BbITb HA3BAHO TEPMUHAMUW KUHLUWOEHT», «OnacHoe cobbiTe» nnu «He-
CYaCTHbIWA Cny4am».

MpumeyaHue 4 — CobbiTwe 6e3 NocrnenqCTBUin MOXKET Takke ObiTb Ha3BaHO TEPMUHAMUK «yrpo3a BO3HWUK-
HOBEHWA OMAacHOro cobbITUA», «yrpo3a WHUMAEHTa», «Yrpo3a nopaX¥eHus» WM «yrpo3a BO3HWKHOBEHWS aBapUiAHON
cUTyauumuy».

[FTOCT P MCO 31000—2019, nyHKT 3.5]

2.7

nocnencTBue: Pesynkrat Bo3gencTBus cobOLITUSA Ha ODLEKT.
MpumeyvyaHune 1 — PesynstatoM Bo34eNACTBUS COBLITUS MOXKET ObiTb OOHO UMW HECKOMLKO NOCNeaCcTBUNA.

I pnMmedHaHue 2 — I'Iocne,qcmwﬂ MOTYT ObITb onpegenexHHbIMU Unn HeonpeaenedHbiIMn, MOryT ObITh paHXxun-
POBaHbl OT NO3NTUBHBLIX 0O HEMATWBHBIX.

I pnMmedHaHue 3— r]DCJ'IE,ElCTBHH MOryT BbITh BblpaXeHbl KAY€CTBEHHO UMW KOJNTMYECTBEHHO.

MpumedyaHue 4 — [lepBoHa4anbHble NOCNEACTBUS MOMYT BbI3BaTb 3cKanauuio AanbHERLnX nocneacTBui
No «NPUHLMIY OOMUHO».

[TOCT P MCO 31000—2019, nyHkT 3.6]
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2.8

PUCK Ype3BbIYalHON cuTyaumumu: Mepa onacHOCTM Ype3BbLIYaHON CUTYauMK, coYeTaolas BeposaT-
HOCTb BO3HWKHOBEHMWS Ype3BblYaNHOM CUTYaLUKM 1 ee NOCNeacTBUs.
[FOCT P 55059—2012, cTaTtha 2]

2.9 reoTexHonorv4eckuin puck: Puck HaHeceHus Bpeda 300POBbI0 YenoBeka UM MMYLLECTBY [B CBS-
31 C BO3HUKHOBEHMEM (BO3MOXHOCTbI BO3HUMKHOBEHWUA) aBapUMHOWM CUTYaUnK, M3MEHEHWEM UCXOAHBLIX Napa-
MEeTpOB OKpyKatoLLlen cpedbl U T. A4.], B YACTHOCTW rOpPHbIM BbipaboTkaM 1 ropHoOMYy MMyLLecTBy U obopynoBa-
HUIO, @ TaKKe CMOXMBLUMMCS FOPHO-TE0NOTMYECKUM U 3KOMOrMYECKUM CUTyauMsiM yqacTKa ropHbelx pabort, nog
BO34eNCTBMEM NOCNEeACcTBMIA, 0DYCNOBNEHHbIX X BO3HUKHOBEHWEM.

2.10 reoTexHONoOrM4YecKMil PUCK, CBA3aHHbIA € HapylieHueM TpeboBaHMWM TexXHMKW OGesonac-
HocTU: Puck HaHeceHWs Bpeda 340pPOBbI0 YernoBeKka WK MMYLLecTBY B CBSI3M C BO3HWKHOBEHWEM Hebnaro-
NpUsATHOrO coBbITUA BCNeacTBUEe HapyLleHuin TpeboBaHui TexHukn 6eszonacHocTU paboTHMKaMK.

2.11 reoTeEXHONOrM4YeCKUA PUCK, CBA3aHHbIA C HapyleHWEeM MPOMbIWMNEeHHOW Ge3onacHocCTU:
Puck HaHeceHus Bpeda 300POBLIO YENOBEKA UMW MMYLLECTBY B CBA3W C BO3HWKHOBEHWEM HebnaronpuaTHOro
cobbITUS BCNEACTBME HApYLUEHWA TpeboBaHMA MPOMBbILLIEHHON Be30MNacHOCTH.

2.12 oueHka reoTexHomnoruyeckoro pucka: VHTterpanoHaa vnu guddepeHunansHasa mMepa Teky-
wen unm obLien onacHOCTV BO3SHUKHOBEHWA OOQHOTO KOHKPETHOMO UMM pasHbiX BUAOB HeBnaronpuAaTHOro(bix)
cobbITMsI(MIA), NOCNeACcTBMSA KOTOPOro(biX) MOTYT NMPUHECTU Bpen 300POBbI0 YernoBeka WM MMyLIecTBy, Nnony-
YeHHas anpuvopu UMy arnoCTEPUOPKM C NMOMOLLLI U3MEPEHUIA UMK BEe3 HUX.

2.13 peanbHas [06beKTUBHaA] oLeHKa reoTexHonoru4yeckoro pucka: OueHKa reoTexHonorm4ecko-
ro pucka, nory4yeHHasi Ha OCHOBE WM3MEpPEHWIA BeNUYMH, BIUSOLLMX HA TEXHOMOMMYeCcK1in NpoLecc, NpoMbIL-
neHHyw be3onacHocTb, 6e3onacHoCcTL Tpyaa.

2.14 MHuMmasn [cy6beKTUBHas] oleHKa reoTexHonorn4yeckoro pyucka: OueHKa reoTeXHONOrM4YecKoro
pucka, nony4eHHas Ha OCHOBE M3MEPEHWI BEMNWYWH, HANPSAMYH0 He BIUSAKLLMX HA TEXHOMNOrMYECKWIA NPoLEecc,
npomblLLIneHHy 6ezonacHocTb, Be3onacHoCTb Tpyaa.

2.15 cTtaTucTU4YecKasa oUeHKa reotexHomnorudeckoro pucka: OueHKa reoTexHONMorM4Yeckoro pucka,
nony4eHHas Ha OCHOBE CTAaTUCTUYECKOro aHanmaa.

2.16 nHTerpanbHaA oLeHKa reorexHonoruv4yeckoro pucka: OueHKka reoTexHONOrMYyeckoro pucka,
onpefensawLLasca COBOKYMHOCTbI BEPOATHOCTU BO3HUKHOBEHUA HebnaronpuAaTHoro(bix) cobbiTus(uMn) 1 3a-
TpatamMmu Ha NUKBMOALMIO (YCTPaHEeHWe) Bbi3BaHHbLIX COBbITUEM(AMKW) NOCNeacTBUNA.

217 pudpcbepeHuManbHaa oOLEHKa reotexHonorunvyeckoro pucka: OueHKa reoTexHONnorM4eckoro
pucka, onpegenswollasacad HabopoM COMOCTAaBUMbIX BEPOATHOCTEN BO3HWKHOBEHWSA HebnaronpuaTHOro(bix)
cobbITusi(Mn) N Habopom 3aTpaT Ha NUKBUOAUWIO (YCTpaHeHWe) BbI3BaHHLIX CODbITUEM(SMU) NOCNEeacTBURA.

2.18 ctoumocTHasa Mepa pucka (value at risk): ®opmanuzoBaHHas Mepa OLEHKW pUcka, ABNSALLAsCS
npon3BegeHMeEM BEPOSATHOCTW HebnaronpuaTHoro(bix) cobbiTuA(MA) K 3aTpataMn Ha NUKBMAaLMIO (ycTpaHe-
HWE) BbI3BAHHbIX COBBITUEM(SIMW) NOCNEACTBUNA.

2.19 Ka4yecTBO ropHO-TEXHUYECKOW cUcTeMbl: COBOKYMHOCTbL CBOWCTB rOPHO-TEXHUYECKON CUCTEMBI,
obecneunBaLLx HYHKLMOHWPOBAHWE y4acTKa ropHbix paboT 1 pasMmeLLeHHOro B Hem obopyaoBaHus, a Tak-
e BbesonacHocTh paboTarlwmnx nogen.

2.20 npocTpaHCTBO KayecTBa rOpPHO-TEXHUYECKOW cucTeMbl: MHOromMmepHoe npoCTpPaHCTBO, KOOp-
ONHATaMK KOTOPOro SIBNAKTCHA CBOMCTBA CUCTEMBI.

2.21 obnacTb AONYCTUMbIX COCTOAHWUIA FOPHO-TEXHUYECKOW CUCTEMbI: YacTb NpocTpaHCcTBa Kaye-
CTBa FOpPHO-TEXHUYECKON CUCTEMBbIl, B KOTOpOM obecrneymBaeTca HopManeHoe (QyHKUMOHMPOBAHWE yyacTka
ropHeIX paboT 1 pa3aMelleHHoro B HeM 000pya0oBaHus, a Takke besonacHocTe paboTarLWwmx nogen.

2.22 pabortocnocobHoe cocTossHMe: COCTOSIHWE TOPHO-TEXHWYECKON CUCTEMBI, MPU KOTOPOM 3Haye-
HWSA BCceX CBOWCTB, XapaKTepu3ayoLWwmux cnocoBHOCTE CUCTEMbI BbIMOMHATL 3adaHHble dyHKLMU, COOTBETCTBY-
0T TpeboBaHUAM HOPMATWUBHO-TEXHMYECKON U KOHCTPYKTOPCKOW (NPOEKTHOW) 4OKYMEHTauuu.

2.23 OTKa3 ropHo-TexHu4eckon cuctembl: CobbiTune, 3akntoyarLleecs B HapyweHuy pabotocnocob-
HOro COCTOSIHMS, T. €. BbIXOA CMCTEeMbI M3 00nacTu 4OMYCTUMbIX COCTOSIHUIA.

2.24 BHe3anHblA oTKa3: OTkas, xapakTepu3ylLlMACHa CKaykooDpasHbIM WM3MEHEeHWeM OOHOro WIu
HECKOIMbKMX CBOWCTB FOPHO-TEXHWYECKOW CUCTEMbl, MPUBOASALLMA K ee BblDpocy M3 obnactu SOnyCTUMbIX
COCTOSIHUIA.

2.25 nocteneHHbIM oTka3: OTKa3, BO3HUKAKOLWMA B pe3yrnbsrate NoCTeNEeHHOro M3MEHEHUSA OJHOMO UNn
HECKOMbKMX CBOWCTB rOPHO-TEXHWYECKOW CUCTEMbI (HAanpuMep, CTapeHns CUCTEMBbI).
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2.26 ueHa pucka: Matematuyeckoe oxuaaHne 3KOHOMUYECKNX MoTepb U3-3a 0TKa30B CUCTEMBI.

2.27 ywep6: HeratuBHOe nocrnefcTene HexenaTensLHOro CobLITUS UMK CUTYaL UM,

2.28 cTeneHb yuwep6a: MokasaTenb, KOMWYECTBEHHO OLIEHWBAEMbIid YBENWYEHWEM CTOWMOCTU U
CPOKOB NPOBeAeHWUs TopHbIX paboT.

2.29 aHanu3 pucka: [Mpouecc M3yyeHUs MPOLIECCOB U XapaKkTepa PUCKOB U OnpefeneHue ypoBHS
pucka.

3 Obwme NPpUHLMUNBbI OLIEHKU reOTEXHONOTMYECKUX PUCKOB

3.1 O6wme nonoxeHnA

3.1.1 OueHKa reoTexHOMOrM4YecKoro PUCKa BKNK4YaeT yCTaHOBNeHWe BUOa pUCKa (I'IO HactynneHuw nnun
BO3MOXHOMY HaCTyI'IJ'IEHMFD) KOHKpPeTHOro cobbITUS, onpegeneHue BepoATHOCTU HACTYMIEHUA YCTaHOBNEH-
HOro HeﬁﬂarOI'IDVIFITHOFO cobbITKS, OUEeHKY BeJIMHMHBlI BOSMOXHOIo yLLl,epGa (BbIXOO W3 CTpOA OGODy,D,OBaHVIFI
MU MeXaHU3MOB, ynylleHHad Bbiroga, CTOMMOCTb PEMOHTA U T. ,El,.) M BbIMNOINHeEHWe onepaunK conocTtaBeHud
BEepPOATHOCTU HACTyNneHnA yCTaHOBIIEeHHOTO H96nar0an9THoro coObITMS U BENUYMHBLI BO3MOXHOTO yLu,epﬁa.

3.1.2 CtoumocTHas Mepa pWCKa npegHa3Ha4veHa ans 06e3NnMYeHHON OLEHKN BO3MOXHbIX y6bITKOB Kak
OT OTAOENbHOTo Bnaa HE6J'IBFDF|pMFITHOr0 cobbITUA, TaK U OT BCEX BUAOB HEE)J'IaI'OI'IpMFITHbIX cobbITHiA.

MpumeyvyaHune — BoamoxHbl ABa HeEOnaronpuATHbIX cobbITUA. NepBoe ¢ BepoAaTHOCTLIO 0,5, BTOpoe ¢ BEPOAT-
HocTbk 0,000001. YBbITKK OT 3TUX COOBITUIA COCTaBAT COOTBETCTBEHHO 2 pybns u 1 000 000 pybnern. CTommocTHas mepa
pucka ana Hux 6ynet oguHakoBad. [ns nepeoro 0,5 - 2 = 1 pybne, ana sroporo 0,000001 - 1 000 000 = 1 py6nb.

3.2 OudpchpepeHuManbHasa oleHKa reoTeEXHONONMYECKUX PUCKOB

OueHka reoTexHOMOrM4ecKoro pucka cknagblBaeTcd W3 Crheaylwux oueHok: AuddepeHunanbHas,
obobuleHHasn, arperatHas.

3.2.1 OudpdepeHymnansHas oLeHKa reoTeXHONOrMYecKoro pucka — OUEHKa, B KOTOPOW MPOUCXOAUT CO-
noctaenexue (6e3 nepeMHoxeHus1) Habopa BEPOATHOCTU BO3HUKHOBEHMSA HEBNAronpuATHOrO(bIX) COBLITUA(MIA)
1 Habopa 3aTpar Ha NMKBMAauuWio (ycTpaHeHue) Bbi3BaHHbIX coBbITMeM(AMKM) NocneacTBUA.

3.2.2 O6obweHHas oueHKa pyUcKa CKnaablBaeTca U3 NOCTPOEHHOW AN BCero pacnpeneneHna BeposT-
HOCTW HacTynneHus HebnaronpuATHOrO coBbITUA CTOMMOCTHOW MEpbl pucKa.

3.2.3 ArperatHasl oueHKa pucKa Mpou3BOAUTCA Ha OCHOBe aHanu3a 0006w eHHEBIX OLEeHOK pucka Ans
BCEX BUO0B HEBNaronpusaTHBIX COBBITUIA.

3.2.4 MpepBapuTensHo onpefeneHVe PUCKOB Ha BHOBbL 3anyckaemMoM MpON3BOACTBEHHOM y4acTke
(WwaxTbl B LENoM) OOMKHO NPON3BOAMTLCA Ha OCHOBE anpuUoOpHbIX MeToaoB. [locne HakonneHusa cTtaTMcTuye-
CKUX [JaHHbIX OL@HKY pucka cregyeT NpoM3BoAWTE C MOMOLLBI anocTePUOPHbIX METOAO0B.

MeTonbl LOMKHbLI BKNKOYATL aHaNM3 npousoLlelinx cobbiTUin Ha NPOM3BOACTBEHHOM y4YacTke, onpeae-
NeHVe WX CTaTUCTUYECKUX XapaKTepUCTUK, BbiBNeHWe Tpebyembix 3aTpaT Ha NWKBUOALMIO BO3HMKLLMX MO-
CMencTBuUiA OT MpoU3oLLeAW WX COBbITUIA C y4eTOM YMYLLEHHOW BEIFOALI, ECMW YKa3aHHOe CoDbITME NPOon30LLITO.

3.2.5 OnepaTvBHyt0 OOBEKTUBHYIO OLEHKY pUCKa Ha NMPOM3BOACTBEHHOM y4acTke HeoGXoAuMOo npouns-
BOAUTL NO A3HHBLIM 8BTOMaTU3NPOBaHHbLIX CUCTEM MOHUTOPWHIA TEXHOreHHOW cpeabl M aBTOMaTU3npoBaHHbIX
CMCTeM ynpaBreHUs TEXHONOMMYeCcKMn NpoLeccamm.

Mpumep — JocmynHbiM Ha mekywjuli MOMeHM pazeumusl aemomMamusayuu 6o6bivyu yans nod3eMHbIM
cnocoboM u MOHUMOpPUH2a MexHo2eHHOU cpedbl AenAemcs HebnazonpusmHoe cobbimue e sude 3aza3upoea-
HUS npou3eodcmeeHHO20 y4Yacmka unu npuHyOumernsHol oCmaHOEKU MexHO02UYecKo20 npoyecca ableMKuU
yans npu npubnuxeHuu KOHYeHmMpayuu MemaHa K HOpMamugHoOMY 3Ha4yeHUlo, ocyujecmearnsaemas 6puzadupom
unu MawuHuUcmomM kombaiiHa dns npoeempueaHust.

3.2.6 OnpegeneHve 3ara3vpoBaHUs MPOW3BOACTBEHHOMO y4YacTka OOMKHO BLIMOMHATECS CegyoWwmm
obpazom.

3.2.6.1 lNpowussogaTt hukcaumo HebnaronpuaTHOro cobbITUA — 3ara3npoBaHWsA NMPOWM3BOACTBEHHOIO
y4acTka B XxpoHomeTpaxe paboTbl (Bpems HaCTyNneHus, NpoaoHKUTENbHOCTD).

3.2.6.2 CTpoAT ructorpamMmmbl YACHa OCTAHOBOK BbIEMKMW YIMA ANA NPOBETPUBAHWUSA Y4aCTKOB U €ro npo-
AomkuTeneHocT. OnTuManeHoe 4Yucno AManasoHOoB rMCcTorpamMmm k, oKpyrreHHoe Ao Gnukawwero uernoro,
cnegyeT onpefdenaTs no popmyne CTepaxecca

k =11+ 3,322Ig(n)|, (1)
roe n — oblee Yyncno HabnwaoeHun.
4
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3.2.6.3 OnpenensioT napaMeTpbl TEOPETUHECKUOWM (DYHKLMM NNOTHOCTU pacnpefeneHnsi BEPOSTHOCTH
cnyYyanHbIX COBBLITUIA (YMCNa OCTAHOBOK Ha MPOBETPUBAHWMA W MPOL4OMMKUTENbHOCTM MPOBETPUBAHMWSA), HaW-
Oonee TOYHO OMUCHLIBAKOLLIUX 3MMMPUYECKME paCMpederieHnsa CrnydYyaiHbix BenuuuH. [ins sToro cnegyet wc-
Nonb30oBaTbh METOA MaKcUManbHOro npaesgonofobusi. BepoAaTHOCTb HACTYNNEHUS HEXEenaTensHoro cobbITUs
onpenenaT no wkane ot 0 oo 1. BoibpaHHbie hyHKLKUKW NNOTHOCTK pacnpeneneHus BepoATHOCTN CNyYanHbIxX
CcobbITUIA crnefyeT NPoBepPUTb C NMOMOLLbIO KpuTepres cornacusi Konmoroposa v MNupcoHxa.

3.2.6.4 CroumocTHas Mepa pwucka R(n,t) 3arasuposanus ouucTHoro 3abos (4icno n, n npo-
AOMKUTENBHOCTD t,) 3@ CMEHY MPW PasnyHbIX YPOBHSAX [OBEPUTENbHON BEPOATHOCTW p?, ANSA HENPepbLIBHOMO
BMAa pacrnpefeneHus BeposiTHOCTA pacCcYMThLIBaOT no cpopmyne (2), a ons OUCKpPeTHOro Buaa — pacnpeje-
neHnem BeposiTHOCTK no cdopmyne (3).

lpumep — PacnpedeneHue Yucsa ocMaHO8OK Ha NpoeempueaHue Haubonee MOYHO onuUckIgaemcs Henpe-
r'Z

PbI8HbLIM 3KCMOHeHUUaNbHbLIM pacrpedeneHuem (p(n) = Ihe"“"dn) u duckpemHbIM pacnpedeneHuem lyaccoHa
o

I'in+¥l,x
P (n) = Z% }. PacnpedeneHue npodormkumensHocmu nposempusaHus Haubosiee Mo4HO onuckleaemcs

k
£ \k-1 ‘[I)
x) e df). Toada puck 3a2a3uposaHusi O4LUCITIHO20

3abos, ¢ yyemom obujewlaxmHbix pacxodoe 8 eQUHUUY epeMeHU (, onpedensemcs no ghopmynam

f,
HenpepbieHbLIM pacnpedeneHuem Belibynna (p(t) = j %(
0

n, t -1 t
R(n =y, U=t = pz) = {6 dn. | %(%) ta—(’LJ dt. [qdt (2)

1] 0 1]

unu
Kk

I(n+11) % k1 ¢t t,
R(n=nz’f=[z'p=pz)=z¥.I%(%] g{l) ot . J'th' (3)

’ 0 0

2de n, — 4ucno 3azasupoeaHull;

t, — npodomkxumensHOCMb 3a2a3uposaHull;

p? — yposeHb dogepumesibHOU 6eposiMHOCMU;
h — mapamemp 3KcrnoHeHUUanbHO20 pacnpedeneHus eepossmHocmu (cpedHee epeMsi Hacmy-
nieHuUs o4epedHO20 3a2a3uposaHusi 04UCMHO20 3ab0os nocse nposempusaHus);
I — zamma-hyHKYUsA;
k — koagpbgpuyueHm ghopmbl pacnpedeneHus Belbynna;
g — obujewaxmHbie pacxodbl 8 eQUHUUY 8PeMeEHU.
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Bubnuorpadun
[1] [opHoe geno: TepmuHonoruyecknid cnosapbk — M:. lopHana kHura, 2016. — 635 c.
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KntoyeBbie crnoBa: reoTexHonorM4ecknin puck, oLeHka, MHhopmaLma, MOdenb, ropHo-TeXHUYecKas cuctemMa,
noaseMHas yrnegobbiua, hyHKUUS
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