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Mpeancnoeue

1 PASPABOTAH ®enepanbHbIM rocygapcTBEHHbIM BHOIKETHBIM yupexaeHueM « POCCUACKUA UHCTUTYT
ctaHgapTtudaumu» (OIrBY «HcTuTyT cTaHgapTusaummy), PegepanbHbIM rocy4apCTBEHHbIM BHOOXKETHBIM Yy-
pexgeHveM Haykn MHCTUTYTOM npobnem KOMMMeKCHOro OCBOEeHMs Heap mM. akagemuka H.B. MenbHukosa
Poccwuiickoin akagemun Hayk (MMKOH PAH)

2 BHECEH TexHuuyeckum KoMuUTeTOM no cTaHgaptuiauum TK 269 «opHoe geno»

3 YTBEPX/EH W BBEJEH B IENCTBWE Mpukasom degepansHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio M MmeTponorun ot 1 oktabpa 2024 r. Ne 1345-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 nybriukyemcs 8 exez00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuwieao
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 cTaHgapTuzayuny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTtosawwumin CTaHOapT yCTaHaBnuBaeT obwme NPUHUUNbI onpefeneHnsa pucKa 3arasnpoBaHWA MOPHbIX
BblpaGOTOK npu noa3emMHomn yrne,qoﬁbme, ncnonb3oBaHWe KOTOPbIX HamnpasneHO Ha NOBblLLEHUE 00beKkTuB-
HOCTM OLEHKM PUCKOB NP NOA3eMHOU er'IE,EI,OGbI‘-Ie.

CTaHﬂ,aDT paspaGOTaH C Luenblo NoBbilLEHWUA 0BBLEKTUBHOCTY OLIeHKW PUCKOB MPW NOO3EMHOWN yrne,qoﬁbt—
ye. B ctaHgapTe npegycMmatpuBaeTcd, 4TO onpeneneHne puCcKoB Ha BHOBbL 3anyCcKkaemMoM y4acTKe OUueHWBakT
Ha OCHOBE anpuopHbIX METOO0B, C NOCrNelyUWnM NnepexogoM Ha anoCTepuopHbie MeToabl (I{OTOpre Ha npak-
TUKE NpakTn4eckn He I'IDVIMEHQI-OTCFI). Cne,u,yeT OTMETUTb, 4YTO TOJTBKO anoCTepropHbIEe OUEHKNM, Nony4dYaeMbie
B X04e aKcnnyarauum npon3BogCTBEHHONO y4acTKa WaxXThel, 4aK0T O6'be|{TMBHyH] OUEHKY COCTOAHKA NPOMBbILL-
NeHHoWn Be3onacHOCTH.

06|.Ll,lf'|e NMPpUHUWNbLI onpeaeneHna pUCKOB 3ara3nmpoBaHnA 6y,ElyT crnocobcTBOBATL rapmMoHmn3auunn Haumno-
HalbHbIX N MeXOYHapPOO4HbIX HOPMAaTUBHLIX OOKYMEHTOB.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

FrOPHOE OENO

MeToabl onpegeneHUsi pUckKa 3arasMpoBaHUs ropHbIX BbIpaboTokK.
O6wWwure NpUHUMNLI

Mining. Methods for determining the risk of gassing of mine workings. General principles

OaTta BBegeHua — 2024—11—01

1 O6nacTb NpUMeHeHunA

HacTosiui cTangapT ycTaHaBnvMBaeT obLwne NpuMHLKNGI U MeTOOb! ONpefeneHus pyucka 3arasnpoBaHus
ropHbIX BbIpaboToK Npu noasemHol yrnegobeiye, UCNONb30OBaHKWE KOTOPLIX HanpaeneHo Ha NoBbileHre 06b-
€KTMBHOCTW OLeHKM PUCKOB NpU nNoaseMHow yrnegobbiye.

TpeboBaHus HacToOsILLEro cTaHgapTa npeaHasHadeHsl AN UCNoNb30BaHMSA OpraHM3aUnsamMK, 3aHuMmalo-
LMMUCA onpedeneHneM puUcka 3arasmpoBaHUs rOpHbIX BLIpabOTOK, BKNOYAS opraHM3aluMm, 3aHMMaLmecs
NPOEKTUPOBAHUEM, CTPOUTENLCTBOM, PEKOHCTPYKLMEN N TEXHUYECKUM NEPEeBOOPYKEHMEM YrOMbHLIX LWIAXT, 8
Takke OTBETCTBEHHLIMW 3aMHTEPECOBAHHBIMI CTOPOHAMMU, OCYLLECTEMNAOLWMMUN KOHTPOIMb U rOCY0apCTBEHHbIT
Hagsop B cchepe NpoMbILWneHHol 6e3onacHocTu.

2 TepMuHbI U onpegeneHus

B HacToAwem cTaHgapTe npuMeHeHbl crnegywume TepMrUHbl C COOTBETCTBYHLWMMIK onpefeneHnaMIn:

2.1 ropHasn BblpasoTKa: CoopymeHMe B Heapax 3emMnu unu Ha ee NoBepPxXHOCTK, CO30aHHOE B pe3ylib-
Tare BeeHUd TOpHbIX p860T U npegcraendulee coboi nonocTk B Maccuee.

2.2

npomblWwreHHan 6e30MacHOCTbL ONacHbIX MPOU3BOACTBEHHbIX o©06BbekToB: CocTosiHME
3aLlUMLLEHHOCTM KM3HEHHO BaXKHbIX WHTEPECOB fWMYHOCTM WM obwecTtBa OT aBapuil Ha OMNacHbIX
MPOW3BOACTBEHHbIX 06bEeKTax U NocneacTBMiA YKasaHHbIX aBapuin.

[FOCT P 54977—2019, ctaTtba 31]

2.3

be3onacHocTb YronbHoW waxtbl: COCTOAHWE 3alUMULIEHHOCTW YrONbHOW LUAXThbl OT aBapui U
nocneacTBUnA aTUX aBapui.
[FOCT P 54977—2019, ctaTba 3]

2.4

Bpea: TpaBMWpoBaHWE WK SBGOJ'IQBaHVIE, 1Wn1m MHOe noBpexaeHue 300pO0BbA, BKMKYaA CMepThb,
DEGDTEFOLLI,EFO nInn paGOTaBu.lero paHee 4YenoBekKa, U noBpexgeHue 300poBbA €ro NnoTOMKOB, a TakKkxe
npu4nNHEHNE emMmy MaTepuaribHoOro yu_l,ep6a u/vnu HapylweHune ero 6nar0r|onyqnﬂ.

MapaHune ochbuumnansHoe
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MpumedyaHns

1 OnpegeneHue TepMrHa NpUMBEAEHO ¢ No3nuun obecnedeHus GeaonacHocTy Tpyaa.

2 Hawbonblwmm Bpegom ans Yenoeeka ABNAETCA CMepTh (YTpaTta XM3HW) UMK NoTeps UM (MNK ero xKaMeeHUamm)
VCTOMHMKA CYLLIECTBOBAHWA.

3 lMoHATMe Bpeda HOCUT BO MHOMOM COLMANbHO-3KOHOMUWYECKUIA W HOPUONYECKWIA XapakTep W nogpasymMmeBaeT
BO3MELLEHNE Bpeada BUHOBHUKOM MpUYMHEHWA Bpeaa.

[FOCT 12.0.002—2014, ctatba 2.2.1]
2:5

PUCK: Brinanne HeonpeneneHHoOCTN Ha AOCTWXeHWe NoCTaBlieHHbIX Luenen.

MpumevaHune 1 — lNog cnegcTBMeM BAWSHWA HEOMPEAENEHHOCTU HeOBX0OMMO MOHMMATb OTKIIOHEHWE OT
OXUOAEMOro pesynsrata Unu cobbiTUA (MO3MTUBHOE W/MMK HETaTMBHOE).

MpumevaHune 2— Llenu moryT BbiTb pasnUYHbIMK NO CcOAepXaHunio (B 06nacTh 3KOHOMUWKW, 300POBbS, 3KOMNO-
FMWU U T. N.) U HA3Ha4YeHuo (cTpaTternyeckue, obLeopraHM3aLmoHHbIE, OTHOCSALMECS K pa3paboTke NPoeKTa, KOHKPETHOM
npoayKUUM 1 NpoLeccy).

MpumeuvaHne 3 — Puck 4acto xapakTepusyloT nyTem onvcaHua BoamoxHoro cobeitna (3.5) u ero nocnen-
CTBWUIA (3.6) UNM UX codeTaHus.

MpumevyaHune 4 — PuckyacTo NpeacTaBnstoT B BUAE NOCNEACTBUNA BO3MOXHOIO CoBbITUA (BKMOYas U3MeHe-
HUsl 0BCTOATENBLCTB) U COOTBETCTBYIOLLEN BEPOSTHOCTU.

MpumeyaHue 5— HeonpeneneHHOCTbL — 3TO COCTOSIHWE MOMHOMO UMM YaCTUYHONO OTCYTCTBUS MHChOpMaLuK,
HeobxooMMoW aAna noHMmMaHus cobeltuA (3.5), ero nocnegcTeui (3.6) M MX BEPOATHOCTERN.

[FTOCT P NCO 31000—2019, nyHkT 3.1]

2.6

3arasnpoBaHue: [peBbllleHne JONYCTUMbIX HOPM COAEPXaHUs MeTaHa B ropHbIX BbipaboTkax.
[TOCT P 57717—2017, cTatbs 197]

27

cobbiTue: BO3HUKHOBEHWE UIU N3MEHEeHUe CHELI,VICI)M‘-IECKOFO Haﬁopa yC]'lOBlAl?'I.

MpumedaHue 1— CobbiTe MOXET DbITb EAMHUYHBIM UM MHOTOKPATHBIM M MOXET MMETE HECKOIMBLKO MPUYUH.

MpumevaHne 2— CobbliTue MOXET BbITb ONpefdeneHHbIM U HeonpegeneHHbIM.

MpumevyaHune 3 — CobbiTe MOXET BbITb HA3BAHO TEPMUHAMMU «MHLUAEHT», «OMNacHoe cobbITUe» UMK «He-
CYacTHbIA cny4any.

MpumeuvaHune 4 — Cobbitne 6e3 nocneacteun (3.6) moxeT Takke BbITb HA3BAHO TEPMUHAMW «Yrpo3a BO3-
HWKHOBEHWS OMACHOro CoDbLITUA», «Yrpo3a MHLUWAEHTa», «yrpo3a NopaXeHWa» UMK «yrpo3a BOZHUKHOBEHWS aBapuiAHON
CUTYaUnKU».

[FOCT P NCO 31000—2019, nyHkT 3.5]

2.8
nocnepcTeue: PesynstaT Bo3gencTens cobbiTus Ha 0ObekT.

MpumeuvaHune 1— Pesynstatom Bo3gencTBUst cOBbITUA MOXKET BbITb OAHO UMW HECKONBKO NOCNEACTBUM.

MpumevaHune 2 — lNocneactenst MOryT BbiTh ONpeaeneHHbIMU UMM HeonpeaeneHHbIMW, MOryT BbiTe paHXu-
pOBaHbI OT NO3UTUBHLIX A0 HEFATUBHbIX.

MpumeyaHue 3 — lNocneacTerus MOryT ObITh BhipaXeHbl KA4YECTBEHHO UMK KOMMYECTBEHHO.

MpumevaHune 4—TlepBoHayanbHble NOCNEACTBMA MOTYT BbI3BaTh 3CKanaLuwio JanbHeWwnx nocneacTeui no
CNPUHLUNY OOMUHOY.

[FOCT P NCO 31000—2019, nyHkT 3.6]
29

pPMCK upe3Bbl4aHOW cuTyauuu: Mepa onacHoCTM 4pesBblYaiHOW CWUTyauuu, codyeTawollas
BEPOSITHOCTL BO3HWUKHOBEHUS YPE3BbIYaiHOW CMTyaLUuy 1 ee NocrneacTBus.
[FTOCT P 55059—2012, ctaTba 2]

2.10 ueHa pPUCKa (CTOVIMOCTHaﬂ Mepa pMCKa)l MaTtemartnueckoe oXuUgaHue 3KOHOMUYECKMX noTepb N3-
3a OTKa3oB CNCTEMBbI.

2
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2.11 ywep6: HeraTneHoe nocneacTene HexenatenbHOro cobbITua Unu cuTyauun.
2.12

daHanun3 pucka: Flpou,ecc M3y4eHnA CYyTW 1 coaepxXaHuAa pyucKka KU onpefeneHna ypoBHA pUcKa.

0l punMedaHUe 1 — AHanus pucka obecneuneaet 683y AnA oUueHWBaHMA pYCKa N NPUHATUA pelleHna O BO3-
,El,el.:ICTBI/II/I Ha PUCK.

M pnmevyaHune 2 — Ananus pUCKa BKNHOYaET B cebsn onpepeneHue cteneHn Cepbe3HOCTHU PUCKaA.

I punMmedaHUe 3 — Kak npaeuvno, aHanm3 pyUcka BKMKO4YaeT B cebsa yCTaHOBMNeHWe NpUYUMHHO-CNeaCTBEHHbIX
CBsA3elr cOBLITUA C €ro UCTOYHUKAMKU WU NOCNeacTBUAMU.

[FOCT P 51897—2021, cTatbsa 4.6.1]

3 OOwme NPUHUMNBI OLEHKW

3.1 O6wuKe nonoxeHUn

31 MeTogbl onpegeneHnda pucka BKITHOYaKT YCTaHOBNEHWE BUOa pucKa (I'IO HacTynneHnw 1 Bo3-
MOXXHOMY HaCTyI'IJ'IEHMI-D) KOHKPEeTHOro COBbITV‘IH, onpegeneHne BepoATHOCTW HacTynneHuAa yCTaHOBNEHHOro
HB6J'I8FOI'IDMFITHOFO COﬁbiTMFl, OUEHKY BENnMYUHbI BO3MOXHOTO ymepESa (BI::[XO,Ei N3 CTposA 060py,EI,OBElHM$| n mexa-
HWU3MOB, ynyuleHHasa Bbiroga, CTOMMOCTb PEMOHTA U T. ,El.) 1 BbINOITHEHKWE Onepaunn ConoCTtaBlieHUA BEPOAT-
HOCTW HacTtynneHna yCTtaHOBIEHHOIo HEGHBFOI'IDMFITHOFO coBbITVA M BEMUYMHBI BO3MOXHOTO yu.l,epﬁa.

3.1.2 CtoumocTHas Mepa puCKa npeaHa3HaveHa ona obe3nnuyeHHoN OLUEHKW BO3MOXHbIX y6bITKOB, KakK
OT OTAEeNnbLHOro Bnaa HEﬁHaFOI’IpMHTHOI’O CO6b[TMF|, TakKk U OT BCeX BUOOB HEGJ'IBFDFIDMHTHI::!X COBbITUA.

Mpumep — Bo3mMoxHbl 0ea HebnazonpuamHbix cobbimus. [lepeoe ¢ eepoamHocmeio 0,5, emopoe ¢ se-
posmHocmseio 0,000001. Y6eimku om amux cobbimuil cocmaesam coomeemcmeeHHo 2 py6nsa u 1 000 000 py6-
neii. CmoumocmHass Mepa pucka dnsi Hux 6ydem oduHakoeas. [ns nepeozo 0,5 - 2 = 1 py6ns, Ona emopozo
0,000001 - 1 000 000 = 1 py6ns.

3.2 Myt onpepeneHMs pucka 3arasnpoBaHUA NOPHLIX BbIPaGoToK

OnpepeneHue pucka 3ara3vpoBaHWs rOpPHbBIX BbIpaboTOK AONycKaeTcs BhINOMHATE anpyopHBIM M ano-
CTEPUOPHbLIM METOAaMMU.

ANpPUOPHBIA MeToa HeoBX0OMMO UCMONBL30BaTh B CNyYasX, KOraa oTCYTCTBYHOT AAHHbIE CMEHHbIX XPOHO-
MeTpaxel paboTbl NPOM3BOACTBEHHOIO Y4acTKa, TO €CTb Koraa oTpabaTbiBarT HOBbIA BbIEMOYHbIA CTOMNG K
OTCYTCTBYET Nnasa-aHaror.

ANocTepuopHbIA METOA HEOBXOAMMO UCNONL30BaTL B CNy4asx, Korga CBEAEHUS N0 CMEHHbIM XPOHOME-
Tpaxam paboTbl NPOWM3BOACTBEHHOIO Y4aCTKa HAKOMUMUCH M M3 HUX MOXKHO CChOPMUPOBATL 3HAYMMYHD CTaTU-
cTnyeckyro Bbibopky (10—15 pabounx cMeH) unu korga oTpabaTbiBaOT BbIEMOYHBIA CTONG, MMEKLLNIA CXOXKKNE
XapaKkTepucTUKK N NapameTpbl (MOLHOCTE NAacTa, NPMPOAHYH ra30HOCHOCTE, YIMbl NageHWUs ¥ NPOCTUPaHuA,
CXOXMe pPexumsl M MeTodbl MOATOTOBKW K BbieMKe, BK/loYas gerasauuio v T. 4.) paHee oTpaboTaHHOro Bbi-
emMoyHoro ctonba (naea-aHanor).

BeinonHeHwe npoueayp no oLeHKe pyucka 3ara3anpoBaHns rOPHbIX BEIPaboTOK anpropHLEIM METOAO0M cre-
Ayer:

- OLEHWTb BEPOATHOCTL YMCMa BO3MOXHbBIX OCTAHOBOK TEXHOMOrMYECKOro NpoLecca BbIeMKU NoNe3Horo
ncKonaemoro Ansi ACNOMHUTENBHOTO NPOBETPMBAHUSA BbIEMOYHOTO YHacTKa 38 CMEHY;

- BbIYMCNUTL HeoBXxogumoe BpeMsi MPOBETPUBAHUA BbIEMOYHOIO y4acTKa,;

- MO NfaHy pacnonoXeHWs TEeXHONOTMYeCKOro U IHepreTM4eckoro obopygoBaHNA BbIEMOYHOIO y4acT-
Ka onpegennTe Bpems, Heobxogumoe AnA MOoATrOTOBKM MEXaHWM3MPOBAHHOTO Komnnekca K pabote (nogaya
3HEepruu, NpoBepKa 3aliWT, NPOBEepKa rOTOBHOCTW BCEX CMCTEM MEXaHW3WpOBaHHOro komnrekca K pabote),
MpY 3TOM CHUTaTb, YTO NPoM30MAYT cOon K 0TKa3bl Npw BeinonHeHun He meHee 30 % oT Heobxogumoro Yncna
onepauun.

OnpenensioT CTOMMOCTb «HegobbiTOro» 3a Bpemsi NpocTos yrns 1M obLewaxTHbIe pacxoqbl.

CroumocTHyt0 Mepy pucka R(n,t) 3arasupoBaHinst 04NCTHOTO 3a60s (YMCNO 1, U MPOAOIHKUTENBHOCTS 1)
3a CMeHy onpegensikT Npou3BedeHuemM BepOoATHOCTM OCTAHOBKM Ha MPOBETPMBaHWE, BEPOATHOCTU Mpodon-
XWTENbHOCTW MPOBETPUBAHKUA M YNYLLEHHON BbITOAL! 3@ BPEMSA NPOCTOA (NMPOBETPUBaHUA).
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BbinonHeHWe npoleayp no oLeHKe pycka 3arasnpoBaHns ropHbIX BbIPpaboToK anocTepuopHLIM METOLOM
Nno AaHHbIM NaBbl-aHanora HeobxoguMo onpenennTh Mo AaHHbIM CMEeHHbIX XpOHOMeTpaxein paboTkl nNpouns-
BOACTBEHHOrO y4acTka Naebl-aHanora:

- 4yncno cpabaTeiBaHUA a3pPOorasoBon 3allUThI MO NPeBbllIEHMI0 HOPMAaTUBHBIX 3HAYEHWA KOHLLEHTPaLUK
MeTaHa;

- MPOAOIKNTENLHOCTEL NPOBETPUBAHUS MPOU3BOACTBEHHOTO y4yacTka rnocne cpabaTbiBaHUs asporaso-
BOW 3aLMThI MO MPEBbILLEHNI0 HOPMATUBHbBIX 3HaYeHWI KOHLEHTPaUnuu MeTaHa;

- Bpewsl, 3aTpadeHHoe Ha NoAroTOBKY MEeXaHM3NpoBaHHOIo KoMIIekca k paboTte (Nnogaya aHepriu, npo-
BepKa 3aLLWT, NpoBEepKa roOTOBHOCTW BCEX CMCTEM MeXaHU3NPOBaHHOIO KOMMNNekca K paboTe, ycTpaHeHue cbo-
€B 1 OTKasoB U T. A.);

- YUCNO OCTAHOBOK TEXHOMOMMYECKOro NpoLecca Ha NpoBeTpuBaHue, UHULIMMPOBAHHbLIX CMEHHBIMK pa-
BOTHUKaMM MO NMPUYMHE BNU3KUX 3HAYEHNI KOHLEHTPALWK MeTaHa K NOpPOoroBbIM HOPMAaTUBHBIM 3HAYEeHWAM;

- MPOAOIKUTENBHOCTE NPOBETPUBAHMS NMPOM3BOACTBEHHONO Y4acTKa, MHULMMPOBAHHOMO CMEHHLIMU pa-
BOTHUKAMM MO NMPUHMHE BNU3KUX 3HAYEHNI KOHLEHTPALWN MeTaHa K NOPOoroBbiM HOPMAaTUBHLIM 3HAYEHWAM;

- Bpemsl, 3aTpayeHHOoe Ha NycK BbIEMOYHOro KoMbGaiiHa.

M punmedyaHne — ﬂOHyCKaeTCH ncnons3oeatb obliee BpemMAa NpoBeTpMBaHWA, YKa3aHHOe B XPOHOMeETpaxKe
paSDTbI NPOU3BOACTBEHHOIO y4acTKa.

BeinonHeHwe npouenyp No ONpefeneHud pucka 3ara3vpoBaHWA FOPHbIX BbipaboToK anocTepuopHbIM
METOOOM MO AaHHbIM paboTbl NPOUIBOACTBEHHOMO y4yacTka npu dOPMUPOBAHUM 3HAYMMOR CTATUCTUYECKON
BbIBOpKM (ycTOM4YMBOM paboTel NaBbl HEe MeHee Tpex pabouynx gHel) HeobxoguMO onpefenuTs Mo OaHHBIM
CMEHHbIX XPOHOMeTpaxei paboTbl NPOM3BOACTBEHHOIO y4acTKa:

- 4yucno cpabaTbiBaHWA a3p0orasoBoil 3allMThl MO MPEeBbILEHWNI0 HOPMaTUBHbIX 3Ha4YeHWIA KOHLLeHTpaLun
MeTaHa;

- NMPOAOMKWUTENBHOCTL MPOBETPUBAHUSA NMPOU3BOACTBEHHOMO yyacTka mocne cpabaTbiBaHus asporazo-
BOW 3aLLWThI NO NPEBLILLEHNID HOPMATUBHBIX 3HAYEHMI KOHLEHTpaLMM MeTaHa;

- BpPEMs, 3aTpaYyeHHOe Ha NoAroTOBKY MEXaHW3MPOBaHHOMo KoMnnekca k paboTe (nogadva aHepruaum, npo-
BEepKa 3allK1T, NpOBEpKa rOTOBHOCTW BCEX CUCTEM MeXaHW3MPOBaHHOro komnnekca K paboTte, yctpaHeHue cbo-
€B W OTKasoB U T. 4.);

- YWUCIIO OCTAHOBOK TEXHOSIOTMYECKOTo NpoLiecca Ha NpoBEeTPUBaHNE, MHULMWPOBAHHbLIX CMEHHBIMK pa-
BOTHMKaMM Mo NPUYMHE BNU3KUX 3HAYEHWIA KOHLeHTPaLWM MeTaHa K MOpPOroBbIM HOPMaTUBHBLIM 3HA4YEHWAM;

- NMPOAOMKWUTENBHOCTEL NPOBETPUBAHUS NPOU3BOACTBEHHOIO y4acTka, MHULUMPOBAHHOIO CMEHHbLIMU pa-
BoTHMKaMK No NpUYMHEe BNM3KUX 3HaYEHWIA KOHLEeHTPaLUWM MeTaHa K MOpPOroBbIM HOPMaTUBHbLIM 3HAYEHMWAM;

- BpewM#, 3aTpaveHHoe Ha MycK BbleMOYHOro KombaiiHa.

M pupMeHaHne — ,D,onycxaen:ﬂ MCNnonb30BaTb O6LL|EE BpemMA NPOBETPWUBaHMA, YKa3daHHOE B XPOHOMETDaXKe
paSOTbI Nnpon3BoOCTBEHHOIO y4acTKa.

Mo onpegeneHHOMY YMCNy OCTaHOBOK HEOGX0AUMO MOCTPOUTL MTMCTOrPaMMbl YUCA OCTAHOBOK TEXHO-
NOrMYECcKoro NpoLecca, BEI3BaHHOTO He06X0AMMOCTEK MPOBECTU NPOBETPUBAHWE NPOU3BOLACTBEHHOIO y4acT-
ka. ONTUManbLHOe YMCMO AMAana3oHOB MMCTOrpaMMbl K, OKpyrneHHoe Ao Bnvkaiillero Lenoro, criegyeT onpe-
nenste no chopmyne CTepmkecca

k =11+ 3,322Ig(n)|, (1)

roe n — obLwee Yyncno HabnwaeHui.

OnpefdensoT napaMeTpbl TEOPETUYeCcKUon yHKLUMWM MNOTHOCTM pacnpeeneHns BeposiTHOCTM CIy-
YalrHbIX CoBLITUIA (YKCrNa OCTaHOBOK Ha MPOBETPUMBAHWUS W NPOAOIHKUTENEHOCTL NPOBETPUBAHKA), Haubonee
TOYHO OMUCLIBAIOLIUX IMNUPMYECKUE pacnpefeneHus cnyvyaiHbiX BenuyuH. [ns aToro crnegyer Ucrnonb3o-
BaTb MeTof MakcumansHoro npaegonofobus. BeposTHOCTb HACTYNNeHns HexenatensHoro cobbiTusa crnegyert
onpedensTb no wkane ot 0 Ao 1. BbiBGpaHHble hyHKLMM NNOTHOCTW pacnpeaeneHnst BepoATHOCTU CryYailHbIX
coBbITUIA cneqyeT NPOBEPUTL C MOMOLLLI KpUTeprer cornacua Konmoroposa u MNMupcoHa.

B cnyyae ocTaHOBKM TEXHOMOIMYECKOro npouecca npu cpabaTbiBaHMM a3porasoBoid 3alMTbl Mo npe-
BbILUEHWIO HOPMAaTUBHBLIX 3HAYEHWI KOHLEeHTpauuy MeTaHa, Heobxoaumo CNoXWTL Bpems, 3aTpadeHHoe Ha
npoBeTpMBaHWe NPOU3BOACTBEHHOIO yyacTka nocne cpabaTbiBaHWs asaporasoBoil 3aluThl MO MPEeBbILEHUH0
HOPMaTUBHBIX 3HA4YEHW KOHLEHTPaUuK MeTaHa, U Bpems, 3aTpavyeHHoe Ha NoAroTOBKY MexaHW3MpoBaHHOro
KoMnnekca k paboTte (nogaya aHeprumn, NPOBEpPKa 3aL 1T, NPOBEPKa FOTOBHOCTU BCEX CMCTEM MEXaHW3MPOBaH-
Horo komnnekca k pabote, ycTpaHeHve c6oeB 1 OTKa30B U T. 4.).
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n punMeyvyaHune — ﬂ,OI’IyCI{aETCH vcnone3oBate obuee BpemMsa NpoBeTpUBaHWA, YKa3daHHOE B XPOHOMeTpaXe
paGOTbI NpoOM3BOACTBEHHOIO y4acTKa.

B crnydyae OCTaHOBKW TEXHONOIM4YEeCKOro npouecca gnd npoBeTpyBaHWA Npov3BOACTBEHHOINO y4acTKa,
MHULUMPOBAHHOW CMEHHbLIMUN DBGOTHMKBMM no npuynHe BNU3KNX 3HAYEHUA KOHUEeHTpaunn metTaHa K noporo-
BbiM HOPMaTWUBHbLIM 3HA4YeHWNAM, HEOGXO,EIMMO CIOXWUTb BpeMA npoBeTpuBaHMUA Npon3BOACTBEHHOIO y4acTKa,
WHNUUMPpOBAaHHOE CMEHHbIMUA paﬁOTHMKaMM no npuynHe BrU3KMX 3HaYEeHWR KOHUeHTpauMn MeTaHa K noporo-
BbIM HOPMaTWUBHbLIM 3Ha4€HUAM, N BpEMHA, 3aTpav4eHHOEe Ha NMYCK BbIeMOYHOro kombaiHa.

n punMmeyaHune — ﬂ,OI’IyCKaETCH NCnonb3oBaTb 06I.Llee BpemMA MNnpoBeTpuBaHWA, yKaldaHHOE B XPOHOMETpaXe
paGDTbI NpOM3BOACTBEHHOINO y4acTKa.

3 nony4eHHbIX ABYX BbIOOPOK 3HA4YeHUA BpeMeHW 06LLEN NPOOOIMKATENBHOCTU OCTAHOBKKM TEXHOMOMN-
YeCcKOoro npouecca BbleMKIX yrms (No npuyYnHe cpabaTbiBaHUSA asporasoBoy 3aLllMThbl NO NPEBbLILUEHUK) HOpMa-
TMBHBIX 3HAYEHUW KOHLEHTpauun meTaHa 1 MHALMUPOBAHHbIE CMEHHbLIMKM PaboTHMKaMK Mo NpuyMHe DNN3KKMX
3Ha4YeHWUI KOHLEHTpaLmuM MeTaHa K NoporoBbIM HOPMaTUBHBIM 3Ha4eHUAM) HeoBX04MMO CHOPMUPOBATE OAHY
0By BIBOPKY.

Mo cchopmupoBaHHoi 0bLLEel BbIBOpKe 3HaYUeHUIA BpeMeHW obLleil NpoaomKUTEeNsHOCTM OCTAHOBOK TeX-
HOMOrM4YEeCKOro NpoLecca BbIEMKWU yrmnsa NpyM HEOBXOOMMOCTKM NPOBECTU NPOBETPUBaHUE NPOU3BOACTBEHHOIO
y4yacTka HeoBxoaMmo NOCTPOWUTL TMCTOrpaMmbl BpeMeH OCTAHOBKM TEXHOMOMMYECKoro npouecca BbIEMKA YITIA.
OnTumanbsHOe YMCro gMana3oHoB rMcTorpaMmel K, OKpyrneHHoe oo brnvkaiwero Lenoro, cnegyeT onpege-
nsaTb no popmyne Ctepaxecca.

Ha ocHoBe nony4eHHOW rMCTOrpamMMel YMCIa OCTAHOBOK TEXHOMOTMYECKOro npoLecca BbI3BaHHOIO He-
0bX04MMOCTBI0 MPOBECTW MPOBETPUBaHUE NPOW3BOACTBEHHOIO y4YacTka, cnefyeT ¢ MOMOLLLI0 MeToaa Mak-
cumarnbHOro npasgononobus onpegenyTs NapameTpbl TEOPETUHECKON DYHKUWMM NNOTHOCTW pacnpeneneHuns
BEPOATHOCTUW CryvalHbiX cOBbITUIA (4MCNa OCTaHOBOK Ha MPOBETPMBAHWA M NPOACIHKUTENBHOCTL NPOBETPMBA-
HWS), Hanbornee TOYHO OMMChIBAKILNX 3MMMPUYECKME pacnpegeneHnsa CryYanHbiX BEMUYMH.

MonyyeHHble (OYHKLUKMKM NNOTHOCTKM pacnpefeneHys BepOsATHOCTU ChydaliHbiX CODbITMA — OCTaHOBOK
TEXHOMOMMYECKOro npovlecca Ans NpoBETPUBaHWE NPOU3BOACTBEHHOMO y4YacTKa cnefyeT NpoBEPUTL C MOMO-
Wbk KpuTepues cornacusa Konmoropoea u Mupcoxa.

Ha ocHoBe nony4eHHOW ructorpammbl BpeMeH obLueld NpoaorKUTENbHOCTM OCTAHOBKM TEXHOMNOrMYe-
CKOro npoLecca BbleMKWN YIMsA Ha NpoBEeTprUBaHWe NPOW3BOACTBEHHOMO y4acTKa criefyeT ¢ NoOMOLLb MeToaa
MakcMManbHoro npasgonofobus onpegennTb NnapamMmeTpbl TEOPETUYECKON PYHKLMIW NNOTHOCTW pacnpenene-
HWS BEPOSATHOCTM CIyYalHblX CODObITUMI (YMCMNa OCTaHOBOK Ha NPOBETPUBAHMA W MPOACIKUTENBHOCTL NpOBe-
TpuBaHus), Hanbornee TOYHO ONUCHLIBAKLLMX IMNUPUYECKNE pacrnpedeneHns CrnyyYarmHbIX BeSIMHH.

Mony4yeHHble OYHKUMA NNOTHOCTW pacnpefeneHusi BEPOATHOCTU CMyYalHbIX COOLITMA — MPOOOMKN-
TENMbLHOCTU NPOBETPMBAHUSA NPOWU3BOACTBEHHOIO yYacTka cneayeT NPOBEPUTh C MOMOLLLH KpUTEPUER corna-
cusa Konmoropoea u NupcoHa.

CrovmocTHYI0 Mepy pucka R(n,t) sarasmpoBaHns 04MCTHOTO 3ab0s (YMCNO N, U NPOAOIKUTENBHOCTL 1)
3a CMeHy NpuW pasnuyYHbIX YPOBHSAX JOBEPUTENbHON BEPOATHOCTU (p?) onpenensoT Npou3BeLeHUeM BEPOAT-
HOCTW OCTAHOBKMW Ha NPOBETPUBAHWE, BEPOATHOCTW NPOAOITKUTENBHOCTH MPOBETPUBAHUSA W YNYLLEHHON BbITO-
Obl, 06pa3ayroLlenca Ha OCHOBE CTOMMOCTUN «HefobLITOro» 3a BpeMsi MPOCTOs yrns U 0BLeLlaxTHLIX PACXOA0RB.

Hpumep f— Pacnpedeneﬂue Hucria ocCmaHOB80K Ha nposempueaHue Haubonee moYyHo onuckigaemcs Herpe-

ny
PbIBHBIM 3KCMOHEeHUUANbLHBIM pacripedenerHueM | p (n) = J‘?L.e_a'"dn u duckpemHbim pacnpedeneHuem lMyacco-

r(n+11) 0
—1 . PacnpeaeneHue npodom«umeanocmu nposempueaHus Hau6onee moyHo onucklea-
n!

Ha p(n) =

emcs HenpepsleHbIM pacrnpedeneHuem Belbynna P(t) = dt |. Toz0a puck 3azaszupoeaHus

fa(er ¥

o A

oyucmHozo 3a6os, ¢ yuemom obLyewaxmubix pacxodoe e eQUHULY epeMeHU ¢, onpedernsemcs no ¢hopmyrne
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n.
f re Mdn 3 k1 () t
Rln=n,, t=f,p=p°|=4 0 div by e dt-j'th,
F(n+1,i\.) 0 0
ik Sl 4
n!
2den, — 4ucno 3aza3uposaHull;
t, — npodosmKumensHOCMb 3a2asuposaHull;
p? — ypoeeHb dogepumesibHOU 8eposmHOCMU;
L — papamemp 3KCMOHeHUYUanbHO20 pacripedesieHuUsi 8eposMHOCMU (cpedHee epeMs Hacmyru1eHus
oyepedHO20 3az2a3uposaHus 04UCMHo20 3a60sa nocne npoeempusaHus);
I — e2amma-gpyHKkUUS;
k — koaghchuuuenm ¢hopmel pacnpedeneHus Belibynna;
g — obuwewaxmHubie pacxodbi 8 eQUHULY epeMeHU.

3.3 AHanu3 TeHgeHUMU U3MEHEeHUR PUCKa 3arasmpoBaHuA ropHbIX BblpaGOTOK

Llenbto aHanu3a TeHOEHUMU N3MEHEHWS U ONpeaelieHnsa pucka 3arasupoBaHWs ropHbIX BbipaboTokK AB-
NAeTCs NOBLILLIEHWE NPOMEILLNEHHOW 6e30NacHOCTM Be4eHUs ropHbIX paboT 1 NOBLILLIEHUE UX SKOHOMUYECKON
3 PeKTUBHOCTH.

AHanus TeHOeHUUN N3MEHEHNS 1 OMpefeneHnsa pucka 3ara3vpoBaHUs ropHbix BbipaboTok npencrasns-
eT cobol NorMyeckyro LLenouky, KoTopas npyv CUCTEMHOM NPUMEHEHUW NO3BONSET NpoaHanu3nupoBaTh U oLe-
HWTb CTEMNEHb PUCKA, CBA3AHHOIO C 3arasupoBaHneM ropHbix BbipaboTok. [Mpy HeobxogMMOoCTK NOCne OLeHKK
pucka 1 onpegeneHns TEHOEHUMW ero U3MEeHEHNUs creayeT NPUHATL Mepbl U MeponpuUaTUA (JONONHUTENbHAS
Jerasauusi, yacTMyHasa pasrpyska, npoBefeHue onepexaruiero bypeHus, nuameHeHus pexumMa paboTbl Bbl-
eMO4Horo kombarHa 1M T. A.) Mo ero CHWXeHulo. [Ana afekBaTHOIO CHUXKEHWS pUCKa 3ara3vupoBaHUs TOPHbIX
BblpaboToKk MOXeT NoTpeboBaThCsl MOBTOPEHME 3TOro npoLecca.

Ecnu He ByoyT NpUHATEI COOTBETCTBYHOLLME MEPbI U MEPOMNPUATAS MO CHUXEHUIO PUCKA 3ara3npoBaHus
rOpHbIX BbIpaboTOK, ONacHOCTUW, BO3HMKAKOLWME NpY 3arasnpoBaHuW ropHbIX BeIpaboTok, He ByayT CHWXEHHI,
4YTO MOXET MoBneyb 3a cobol NpMYNHEHNEe MaTepuansHoro yuepba TexHonormdeckomy o6opyaoBaHWK, KOH-
CTPYKLUMW ropHoi BeipaboTkK 1 Bpeda 340p0BbI0 ropHopabounx.

AHanus M3MeHeHWs pyUcKa 3ara3npoBaHuWs ropPHbIX BbipaboToOK NPy NPOABUXKEHUM (PPOHTA ropHbIX pabor,
onpegeneHHoro anocTepUopHbIM METOAOM, BbIMOMHAT N0 M3MEHEHWI0 CTOMMOCTHOW Mepbl pucka, no napa-
MeTpaM, XxapakTepusyrlmum pacrnpefeneHve BepoaTHOCTH.

Ecnu B xoge aHanusa nameHeHUs pucka 3arasmpoBaHWs rOpHbIX BbipaboToK Npy NpogBuvxKeHUn hpoHTa
rOpHbIX paboT CTOMMOCTHas Mepa pyMcKa CHUXaeTca W ecnu Ana aT1oro ObiNn NpoBedeHbl COOTBETCTBYIOLWMNE
MEpONpUATUA MO CHUXKEHWIO ra30HOCHOCTU BbIEMOYHOrO Bnoka v BMeLLaLMx Nopoa, TO OHWM AaayT Nonoxu-
TENbHbIA PesynbTar.

Ecnu B xoOe aHanum3a n3aMeHeHuUs1 pucka 3arasypoBaHna ropHblX BbipaboToK Mpy NpoaBuMKeHWM hpoHTa
ropHblx paboT CTOMMOCTHas Mepa pUcka He MEHSETCS M Mpy 3TOM OCTAETCA He3Ha4YuTenbHOW, TO cnenyet
cunTaTh, ropHble paboTbl MMEKT MUHVMAanbHbIA PUCK 3ara3vpoBaHKs rOpPHbIX BbIpaboToK.

Ecnuv B xoge aHanuaa nameHeHus prcka 3ara3vpoBaHns ropHbIX BeipaboTok Npy NnpodBuxkeHnn hpoHTa
ropHbIX paboT CTOMMOCTHas Mepa pUcKa He MEHSIETCH W MPW 3TOM OCTaEeTCs 3HaYMTENbHOM, TO CNegyeT cYu-
TaTb, ropHble paboTbl MMEKT 3HAYMTENbHLIA PUCK 3ara3nupoBaHnA ropHbix BelpaboTok. B aTom crnyyae Heobxo-
OUMO NPUHSATL AOMONHUTENbHbLIE MEPbI MO CHUXEHWUIO ra30HOCHOCTU BbleMOoYHOro 6rioka v BmellarLmnx nopog,
N CYLLECTBEHHO M3MEHUTb peXMM paboTbl BbIEMOYHOro KombaiHa (YMeHbLUWTE CKOPOCTb Nogayu, U3MeHUTb
YEMHOYHbIA PEXMM HA OOHOMPOXOAHbLIA U T. 4.).

Ecnu B xoOe aHanu3a n3MeHeHUsl p1ucka 3araspoBaHns TOpPHbIX BbipaboTOK NPy NPOABUXEHWMW hpoHTa
ropHbIX paboT CTOMMOCTHAA Mepa puUcKa pacTeT, TO PUCK 3arasvpoBaHus ropHbIX BeipaboTok Bo3pacTaer. [o-
3TOMY HEe0oOX0AMMO NPUHATE Mepbl MO CHKEHWID Ta30HOCHOCTU BBIEMOYHOTO BMoKa M BMeLlatowmMx nopog 1
(MK) N3MEHWUTL pPeXXMM paboThbl BEIEMOYHOIO KOMBaiiHa.

OpHuM 13 3 PEeKTUBHEIX CNOCOBOB, NO3BONSAKLLMX OLEHUBATL MHTEHCUBHOCTL OCTAHOBOK TEXHOMOMM-
YEeCKOro npolecca BbIEMKKW NOMNe3Horo MCKoNaemoro, ABngerca npumMeHeHne KoaduuneHTa hopMel pacrnpe-
OeneHus BepoAaTHOCcTU Benbynna, KoTopbli XapakTepu3yeT MHTEHCMBHOCTL OTKA30B «HOPMAaIllbHOro» COCTOS-
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HWS1 TEXHOTEHHOW cpeabl NPOU3BOACTBEHHOIO Y4acTKa YrofnbHOM WaxThl, T. €. BOZHUKHOBEHWE KOHLEHTpaLui
MeTaHa B O4MCTHOW ropHOW BbipaboTke, BNMM3KMX K MOPOroBbIM HOPMWPOBAHHBLIM 3HAYEHUAM W 3HAYeHUsM,
npu KOTOpbIX cpabaTkiBaeT asporasosas 3awmTa.

Mo3aTomy nNpu UCNONbL3OBAHUM anoCTEPMOPHOrO MeToda OMpefeneHUsl PUCKa 3ara3vpoBaHUsl TOPHbIX
BbipaboToK Bcerga HeobxoouMMo npoaHanuavpoBaTh KoadduumeHT dopMbl pacnpeneneHua BeposATHOCTHU
Benbynna, gaxxe B TOM cfnydae, ecnu 310 pacnpegeneHne BepoaTHOCTM He Obino onpeaeneHo Haumyywmnm
MpY UCMNONb30BaHUKM METOA4a MakcUManbHOro npaegonofobus B Xxoge onpeaeneHus TeopeTuHeckoin yHKuMn
MAOTHOCTKU pacnpeneneHns BePOATHOCTU CRyYaHbix COBbITUIA — YMCna 3ara3upoBaHnii NPON3BOACTBEHHOIO
y4yacTka.

AHanus koadpurumneHTa hopmMbl pacnpeneneHus BepoaTHocTu Belbynna no3eonseT onpenenyTs, Ha-
CKOMbKO CHUXaeTcs YacToTa 3ara3avpoBaHUA roOpHbIX BbIpaboToK U Kak CneAcTBUe MOBLILIAETCS YPOBEHb Mpo-
MbilneHHoln 6esonacHocTi. B aTom cny4ae koadhdhuumneHT hopmMbl pacnpeneneHns BeposaTHocT Benbynna
MeHee eguHMLbI.

Ecnun He MeHsieTcsi YacToTa 3ara3upoBaHWa ropHbIX BbipaboToK 1, Kak cnegcTBue, He MEHAETCH YPOBEHb
NPOMBbILLNEHHOM Be3onacHOCTU, TO KoadhULMEHT copMbl pacnpefeneHusi BepoaTHocTM Benbynna paseH
eounHULe.

Ecnn pacrteT 4acToTa 3arazupoBaHUs FOpHbIX BbipabOoOTOK W, Kak cnefcTBue, NOHWXAETCS YPOBEHb
NpoMblLUreHHON Ge3onacHocTK, TO KoadduumeHT hopMbl pacnpeneneHuss seposTHocT Beibynna Gonee
eanHNLbI.
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