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AKTyanbHOCTb uccriegoBaHus

B HacTosillee Bpemsi gobblMa  yris MNOA3EMHbIM CcrocoboM Ha waxTtax Poccuu
XapaKkTepua3yeTcs NOBbILLEHNEM Harpy3oK Ha o4UCTHbIE 3abon, NepexooM ropHbIX paboT Ha
bonee rnybokne ropusoHTbl, YCIOXHEHUEM TOPHO-Feonorn4yecknx ycrnosuin. B pesynbsrate
4yero BO3pacTaeT MnoTeHuManbHas OnacHOCTb BO3HWKHOBEHUSI aBapuiHbIX CUTyauui, B
4aCTHOCTM — B3PbIBOB MbINMW M MeTaHa B MOA3EMHbIX BblpaboTkax. [Mpu 3TomM B Lensx
obecrnevyeHnss 6e30NacHOCTN Ha YronbHbIX LAxTax akTUBHO BHEAPSIETCH KOHLEMLUA PUCK-
OPWEHTUPOBaHHOro Noaxoaa

CosgaHve MeTOAMKM OLEHKN PUCKOB B3pbiBa MbIfI M METaHa Ha YrofbHbIX LWaxTaxX ¢ y4eToM
KOHKPETHbIX FOPHO-re0fnorm4ecknX, TEXHONMOMMYECKNX U CYyOBEKTUBHBIX DaKTOPOB ABNSETCH
aKTyanbHON 3agaden.

PaspaboTka MEeTOAMKM OLEHKM pUCKa B3PbLIBOB METAHaA W MblfIM HA YrofbHbIX LaxTax c
Y4ETOM KOMIMMNEKCA FOPHO-reonorm4ecknx, TEXHOMNOIMYECKUX U CYOBLEKTUBHBIX (PaKTOpOB B
yCnoBusixX MHopMaUNOHHON HeonpeaerneHHOCT!.
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OnHamuka CMepTeJSiIbHOIro TpaBMaTnu3mMa

3a nepuog ¢ 2005 no 2015 rr. npu noasemMHon aOobbide yrna B Poccun normbno 615

YyenoBeKk. 3HavYeHus MHONBUAOYyaribHOroO pPUCKa CMeEepTU B AECATKU pa3 TlpeBbIWaroT
A0MnyCTnMble.

KPYMHEVLWME ABAPUW 3A
MNOCNEAHWE 10 JIET:

19 mapTta 2007
W. «YNbAHOBCKaA,
B3PbIB
110 normdmx

2,00 -

-
: 8 mas 2010

£ 1,00 w. «Pacnapckas»,
7 B3pbIB

f 91 normbLumnmn

24 man 2007
w. «KObunennasy,
B3pbIB
38 normbLumnx

0,00 T T T T T T T T 1
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

25 deBpans 2016
w. «CeBepHas», B3pbIB
36 normbLumx

U3meHeHue KoaghchuyueHma cmepmesnibHO20 mpaeMamu3ma rnpu nod3eMHou
0dobbiye yanisi 3a 2005 — 2015 2e.




dakTopbl CMepTesibHOro TpaBMaTU3Ma

47 % W B3pbiBbl (BCMbILLKK) METaHAa W YrorbHOM
=Y R

= O6Barnbl 1 06pyLLEHNsI TOPHOM MacChl
(kpenu)
® TpaHcnopT

u I'Ipm SKCMmnyaraunn MmalimH 1 MEXaHU3MOB

® [TapeHuns ¢ BbICOTHI

¥ [lopaeHus1 ANEeKTPNYECKNM TOKOM
Mpouyee
3aTonsieHuns, NpopbIB BOAbI

OTpasneHue, yayube

BHe3anHbIn BbIOpOC

Pa3spyLueHvne 3gaHnmn, TEXHUYECKNX
COOPYXXEHUN

4 %

0
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YnpaBneHue npon3BoACTBEHHbIMU PUCKaMM

anaBnel-me npon3BoaACTBeHHbIMU PUCKaMU — TpoueccC NMpPpUHATUA 1N BbINOJIHEHUA YIpPaBJIEHYECKNX

peLueHM|71, HanpaBJiI€EHHbIX Ha CHUXXeHNne BepPpOATHOCTU BO3HMKHOBEHUA HeﬁﬂaFOI'IpI/IFITHOFO pesyribrata "
MNHUMN3aALU N0 BO3MOXHbIX MNMOTEPb.

OueHKa NpPoOM3BOACTBEHHbLIX PUCKOB — CUCTEMa MEpPOMNPUATUIA, HanpaBneHHbIX Ha BbISBIEHME
hakTopoB, CNOCOOHbLIX HAHECTW BPEA 300POBbLIO UMK XN3HM YenoBeka Ha pabo4yemM MecTe.

UpeHtTndpukauma

noTeHUMnasribHbIX Ouenka ypoBHEN

pucka NO CHWXEHUIo
YPOBHeM pucka KOHTPOINS PUCKOB

onacHocrTeu

Cmpykmypa modenu ynpaesieHusi puckamu




AHanus MUPOBOIo OolfbiTa Mo oLleHKe PUCKOB aBapm‘& Ha ONnacCHbIX

npon3BoaACTBEeHHbIX OO0BbEeKTax

M\

ABcTtpanus

( Y

U3yuyeHune
onbITa

/E

Heobxoanmsble acnekTbl ang ans
MCMOMNb30BaHNSA CUCTEMbI OLIEHKN PUCKOB:

-BHegpeHue PUCK-OPUEHTUPOBAHHOIO
nopxoaa B BOMpocax obecrneyeHus
NpOMbILWIIEHHON 6e30nacHOCTM U co3faHue
ctraHgapToB (npumep OHSAS 18001:2007)

-Paspabotka TpeboBaHMM perynsipHon W
00si3aTeNIbHON OLEHKU PUCKOB aBapun u
npodeccuoHarbHbIX PUCKOB, NPeaAbABNSEMbIX K
opraHusaumnu

-icnonb3oBaHMe 3KCNEepPTHbIX CUCTEM A4
KOMMJ1IEKCHOW OLIEHKM OMaCHOCTEN




Buabl MeTo4oB OLLeHKU pUCKa:

[lpy Ka4eCTBEHHOW OLIEHKM pucKa onpeaensitoT rnocneacTBusi, BEPOATHOCTb U YPOBEHb
pucka ro JMHIBUCTMYECKOW wWKane (MpuMm.. «BbICOKUM», «CPEOHUN» W  KHUSKUNY).
CpaBHUTENBLHYIO OLIEHKY YPOBHSA pUCKa B 3TOM Cnyvae nNpoBOAAT B COOTBETCTBUM C
KayeCTBEHHbIMU KPUTEPUAMM.

B cmewaHHbIX MeToAax MCMNOMb3YHT YMCNOBYHO LLUKANy OLEHKN nocneacTtBui (MpuM.. B
G6annax), BEPOATHOCTU U UX COMETaHUS Ans onpeaeneHns YypoBHS pucka.

[lp KONMM4YECTBEHHOM aHanu3e OLEHMBAT MNPaKTUYECKYD 3HAYMMOCTb U CTOMMOCTb
NMOCNEACTBUNA, UX BEPOSITHOCTM W MOMNyYalT 3HAYEHUS1 YPOBHSA puUcKka B onpeaeneHHbIX
eguHuLax.

BAXHO! [lonHbin KONMMYecTBEHHbIA aHanm3 He Bcerga MOXeT ObiTb BO3MOXEH unu
XenateneH us-sa HegoctatovHouM uHgopmauum ob aHanuampyemon cucteme. B Takmx
Crydasix OueHKa N paHXxXupoBaHMe (PakTOpPOB pUCKa BbICOKOKBaNUPULUUPOBaAHHbLIMU
cneumanucTtamm (aKkcnepramm) MoxXeT bbITb 6onee apdPeKTUBHO.



3KCI19pTHaF| cunctemMa oueHKn puckoB

B paborte npegnaraetca meton, npeanonaralowmii UCMofb30BaHME 3JIKCMEPTHOM CUCTEeMbl Ha
OCHOBE HEeYeTKOWU NOTUKM.

e |
classical (crisp) set A HeueTkoe MHOXeCTBO — MHOXECTBO,

1.0 " et A YHKUMA NPUHAOSIEXHOCTM H(X) KOTOPOro

nameHserca B npegenax or 0 pgo 1.
T HeuyeTkoe = MHOXECTBO  MOXeT  ObITb
function H(X) Bblpa)XeHO B BMOEe TepM-MHOXecTBa C
3alaHMeM JIMHIBUCTUYECKUX MNepeMeHHbIX
(MUHIBMCTMYECKOTO  OMUCAHUA  YPOBHEWN
pucka).

0.0 |

Y

lpumep HeyemKo20 MHOXKecmea

DopMMpOESHKE
pMHp mzsMdMKELMA ﬂrpeerDBathe AETHEHEZLHA ) ﬂxuwynupnealjue Nedassmduikaumra o
Bask 1 NpaEMn Mo AYS NOEKA Mo 33K N EHKH ZIEAHIHEHKH

Anzopumm He4emKo20 J102U4eCKo20 8bleoda
MamdaHu




3KCI19pTHaFI CuUcteMa OLueHKU pPpUCKa

Ha ocHoBe aHanu3a npousollealumx 3a nocrneaHne 10 net B3pbIBOB HA YrofibHbIX LLAXTaXx,
ObIM onpeneneHbl OCHOBHble (haKTopbl, BRMSAOLIME HA PUCK B3pbIBOB. BbiSBNEHHblE
dakTopbl ObINM NONOXEHbLI B CTPYKTYPY MOAENM OLIEHKN pUCKa:

YpoBeHb cobbITuSA

YpoBeHb ycroBun
YpoBeHb noaycnosuin

YpoBeHb npoueccoB

YpoBeHb (hakTopoB

O6pa3soBaHue

. McToYHMK
B3pbIBOONacHOU ‘ R e
cpeabl
| — -

1 1 1 1 i | 1
MecTHoe/cnoeBoe CIERRENTE M Hakonnexue 3nekTpo- CamoBo3ropaHme PpUKLMOHHOE
CKOMIeHne MeTaHa meTaHa B Bl obopynoBaHue NcKpeHue

O6bl4HOE Bbﬁ%?,."ggﬁgﬂ.’,'.“” HapyweHne Eg%%ggilél:g CamoBo3ropaHue B ggg%ig'?g
rasoBblgereHve paGoT nerasauuu Bl 060p-5 Lenuke oprana
O6ecnevyeHHOCTb MHTeHCcMBHOCTb CreneHb KoHTposb 3a KoHTponb WckposawuTa
BO3[YXOM nbirieyganexHus aerasauum HEeMcnpaBHOCTSIMU CaMOBO3ropaHus P
KaTteropus waxtbl no MHTEeHCUBHOCTb MocTynnenne Konunyecteo OnacHocTb no Hanuuvne
rasy nblneobpasoBaHms meTaHa B Bl HapyLLeHUiA CaMOBO3ropaHuto KonyeaaHs

Cmpykmypa Modesiu OUeHKU PUucKa e3pbIieoe




Mogenb He4YeTKOro yiorm4yeckoro BbiBoAaa:

B3anmogencreme ¢akTtopoB Y4YUTbIBAETCA CUCTEMOM HEYETKUX JIOrnMyeckux npasun,
YCTAHOB/MEHHbIX MO N3BECTHbIM 1 YCTAHOBMEHHbIM 3aBUCUMOCTSM:

[1.f (OnacwocTs__ras is OH) and (Onacnocts__sau; is OH) then (OnacHocTs__ras_x is OH) (1) e ] e —— ] — ]
2. If (OnacHocTb__ras is OH) and (OnacnocTs___saw is H) then (Onacnocrb__ras_x is OH) (1) N ] l ] — ]
3. If (OnacrocTe__ras is OH) and (OnacxocTe____saw is C) then (OnacHocTe__ras_xis H) (1) S ] i ] i ]
4. If (OnacHocTe__ras is OH) and (OnacsocTe___3aw is B) then (Onacrocts__ras_xis C) (1) i C ] i ‘ i [ i
S. If (Onacnocre__ras is OH) and (OnacxocTe___ 33w is OB) then (Onachocre__raz_xis C) (1) . C ] [ i §i [ ]
8. If (OnacnocTe__ras is H) and (Onacnocte___ saw is OH) then (Onacnocre__ras_xis OH) (1) = C= ] [ i ] e ]
7. If (OnacHocTb__ras is H) and (OnacrocTe___sauw is H) then (OnacnocTo__ras_xis H) (1) 5 ] - ] [ ]
8. If (OnacHocTe__ras is H) and (OnacHocTb___3aw is C) then (OnacxocTe__ras_xis H) (1) s ] [ ] [ ]
9. If (OnacHocTe__ras is H) and (OnacrocTs___zaw is B) then (OnacsocTs__ras_xis C) (1) | ] [ ] [ ]
10. if (OnacsocTe__rasis H) and (Onacxocte___3aw is OB) then (OnacwocTe__ras_xis B) (1) w0 ] [ i [ ]
11.1f (Onacsocre__rasis C) and (Onacnocre___saw is OH) then (OnachocTe__ras_xis H) (1) " [ ] C ] [ ]
12.1f (OnacnocTe__rasis C) and (OnacrocTe___saw is H) then (OnacHocrb__ras_xis H) (1) 2 ] [ ] [ ]
13. If (Onact#ocTe__ras is C) and (OnacrocTs___saw is C) then (OnacHocTe__ras_xis C) (1) n ] [ ] [ i |
14, If (OnacnocTe__ras is C) and (OnackocTe____saw is B) then (OnacHocTb__ras_xis B) (1) w ] ( ] [ ]
15. if (OnacsocTe__rasis C) and (Onackocts____3aw is OB) then (OnacxocTe__ras_xis 08) (1) s ] ( ] [ =
16. If (OnacmocTs__ras is B) and (OnacnocTs___saw is OH) then (OnackocTs__ras_k is H) (1) ol ] L ] [ ]
17.If (OnacHocTb__ras is B) and (OnacHocTs___saw is H) then (OnacHocts__ras_x is C) (1) 2 ] [ ] [ ]
18. If (OnacsocTe__ras is B) and (OnacHocTs___saw is C) then (OnacHocrb__ras_xis B) (1) = J [ J | J
19. If (OnacxocTe__ras is B) and (OnackocTs___saw is B) then (OnacHocTb__ras_xis B) (1) | J [ J ' '
20. If (OnacsocTe__raz is B) and (Onackocte____3ay is OB) then (OnacwocTe__ras_xis 08) (1) : ‘[ : : } : }
21. If (OnacsocTe__rasis OB) and (Onacnocrb___ 3awy is OH) then (OnacwocTtes__ras_xis C) (1) » [ 3 i i i i
22._if (OnacxocTe__ras is OB) and (Onacrocrb___saw is H) then (OnachocTb__ras_kis C) (1) 5 A 0 ]
23. If (OnactHocTe__ras is OB) and (OnacHocTb____saw is C) then (OnacHocTb__ras_xis B) (1) S s i —
24.1f (OnacnocTe__ras is OB) and (OnacrocTe____3aw is B) then (OnacxocTe__ras_xis 0B) (1) _— ] [ o

25, If (OnacsocTe__raz is OB) and (Onachocte___3aw is OB) then (Onackocts__ras _xis OB) (1)

Tekcmoeoe u 2paghuyeckoe npedcmaesieHUe HeYemKuUX jlo2u4yeckux npaeusn e MatLab

‘)‘:'o‘
SRS
QAL
LR

/

: 0
LA

o

\/

KouTpone_meTans Oecn_soapyion ONacHocTy__ 3ol ONacHIcTo_fas

3asucumocmu ¢hakmopoe, MoCmMpPoeHHbIe 8 MOGesIU HeYeImKo20 JI02u4yecko20 ebieoda e MatLab
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Anpobauunsa moaenu

PaboTtocrnocobHocTb Mogenu oueHkn pucka B3pbiBoB MBC wn TIBC 6bina
nokaszaHa Ha npumepe  o006paboTkM  BbIOOPKM  UCXOOHBIX  AAHHbIX,
XapakTepU3yoLWMX YCNOBUSA  3KCMnyaTauum YeTbipex pasfnuyHbiX Y4acTKOB
Noa3eMHbIX BblpaboToK yronbHbIX waxT, rae H, C u B — Tepmbl 0003Ha4YeHud
ypoBHeN onacHocTn «Huskasa», «CpegHas» n «Bbicokasg» COOTBETCTBEHHO.

MapameTp YyacTtok 1 Yyactok 2 Yyactok 3 Yyactok 4
Kateropus no rasy Il ] Ceepxkar. Ceepxkar.
OnacHocTb cyq)nflpubnx H B B B
BblgeneHumn
OnacHocTb BHe3anHbIX H c B B
BblGpoCcoOB

UHTeHCcUBHOCTb H c B B
nbifieobpasoBaHnA

A eKkTMBHOCTL B c B c
nbinenogaBneHuUs

OnacHOCTb MO B3pbIBYAaTOCTU H 5 B 5

nbinm
OnacHOCTb BO3H-51. 3aCTOMHbIX H c c B
30H

OnacHocTb HapyweHui AlK H H C B

OnacHocTb CaMOBO3ropaHus H H B B

OnacHocTb AyroBoro paspsga H C C B

OnacHoCTb (hbpuKL. TPEHUs H H C B

OnacHOCTb OTKp. NflaMeHu H H H B

Puck B3pbiBa 0,322 0,637 0,805 0,921
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[Ona npoBegeHUs1 OLIEHKM pUCKa B3PbIBOB METaHa W MbiMW Ha YrorbHbIX LaxTax B
yCnoBusiX  MHOPMaLMOHHOM  HeonpeaeneHHoCT  LenecoobpasHo  UCMonb30BaThb

JKCNepTHbIE CUCTEMBDI Ha OCHOBE HEYETKOW JIOTKN, YTO noarTBepxKaaeTcA
MexXayHapodHbIM OrbITOM

Mogenu He4vyeTKoro norM4yeckoro BbiBoAa CMOCOOHbI aHanM3npoBaTb WHdOPMAaLUIO O

CbaKTOan pUCKa, 3alaHHYKO B Pa3JINYHbIX cpopmax, C npoayumpoBaHUeM UHTErpalibHbIX
rnokasarernem PUCKa B Ka4eCTB€E BbIXOAHbIX OaHHbIX

icnornb3oBaHWE HEYETKUX TNOrNYeCcKnx npaBuJl1 B Oasze 3HaHUM MoAdenu Mno3BONSIET
CbOpMaJ'II/I3OBbIBaTb IKCrepTHblE OUEHKN N NCMOJIb30BaATb KOJIM4HECTBEHHbLIE 3aBUCUMOCTN,

B LeNnsx yyeTa BNUSAHUA 0AaKTOPOB Ha YPOBEHb pUCKa U CUHEPreTnyeckoro adpdoekta npu
COBMECTHOM BO34eUCTBUM PaKTOPOB

Mopgenn HeYeTkoro norndeckoro BbiBoga MOryT ObiTb MHTerpupoBaHbl B MOCH ans
MOHUTOPUHIA B PeEXUMe peanbHOro BpeMeHU 1N BbINOSNHEHUA MPOrHo3a onacHbIX CUTYaL NN,

YTO MO3BOMSET pewatb 3adadn AUCTaAHUMOHHOIO HabnwaeHnst npu  opraHmsauum
Hag30pHON OEATENbHOCTMW.
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CNACUNBO 3A BHUMAHMUE!
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