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PA3PABOTKA MOJEJH SKCIEPTHOM CUCTEMBI HA OCHOBE HEUETKOM
JIOI'NKU JIsA HPOBEAEHUA OHEHKHN PUCKA B3PBIBOB METAHA U I1bLJIN
HA YI'OJIBHBIX ITAXTAX

PaboTa mocpsiieHa co3/1aHUI0 Croco0a KOMIUIEKCHOW OLIEHKU PHUCKa B3pBIBOB METaHa U
ObUTM HAa YroJNbHBIX MIAXTax JUIS peaju3alid PUCK-OPHEHTUPOBAHHOTO IMOAXOJa MpH
OpraHu3aliil HAI30pHOM JEATENIbHOCTH, a TaKXkKe Il pPeHIeHUs 3amad HH()OPMAaIHOHHOTO
oOecrieyeHus MpoLEAYpbl MPUHATUS YIPABICHYECKUX pEIIeHUI, HAallpaBIeHHbIX Ha CHIKEHHUE
BEPOSITHOCTH BO3HUKHOBEHHUS B3pBHIBOB METaHa W MbUIM B MOA3EMHBIX BBIPA0OTKAaX YTrOJbHBIX
IaxT. YKa3aHbl MPEINOCHUIKM IMEpexoja K JTWHAMHYECKOW MOJETH PHUCK-OPUEHTHPOBAHHOTO
noaxona.  llpuBeneHBl JaHHBIE O JMHAMUKE W3MEHEHHs Kod(pduimeHTa CcMepTeIbHOTro
TpaBMaTU3Ma MpH MOA3eMHOM no0biye yrist 3a mocneanue 10 nmer. IlpemnoskeHa monenb
HKCHEPTHON CUCTEMbI HA OCHOBE HEUYETKOH JIOTMKH Il POBEICHMSI OLIEHKH PUCKA B YCIOBUSAX
WHPOPMALIMOHHON HEONPEIEICHHOCTH HMCXOAHBIX JIAaHHBIX, OOYCJIOBJICHHON HEMOJHOTOH |
OTCYTCTBHEM JIOCTOBEPHOH WH(POPMAMKM O CTATUCTHYECKUX XapPaKTEPUCTUKAX BIHSHUS
(bakTOpOB pHUCKa HAa ypOBEHb 0€30MaCHOCTH MPUPOJHO-TEXHHYECKOM cuctembl. Pazpaborana
CTPYKTYpHasi CXeMa SKCHEpTHOW CHCTEMbl HAa OCHOBE IIPOBEJIECHHOIO aHajM3a MaTepuasioB
paccienoBaHUsl CIydacB B3PHIBOB METaHa W TBUTH, MPOM3OMIEANINX Ha YTOJBHBIX IaxTax
Poccun B 2006-2016 rr. Onucanbsl mapaMeTpbl, UCMOIb3yEMbIE B MOJIEIN B KaU€CTBE BXOJHBIX
naHHbiX. CdopmupoBana 0a3za 3HaHUM HEUYETKOro JIOTMUECKOTO BbIBOJA MamaaHu C
npuMeHeHneM BbraucnutenbHoi cpenst MATLAB Fuzzy Logic Toolbox mis ydera BiaustHUS
KOMITIEKCA TOPHO-T€OJIOTUYECKHX, TEXHHYECKHMX M CYOBEKTUBHBIX (AKTOPOB Ha PHUCK

BO3HHWKHOBCHUS B3PBLIBOB. HonyquHaﬂ MOJCJIb MMO3BOJIACT MPOBOJUTh PAHXHUPOBAHHUEC YUIACTKOB
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YTOJBHBIX HIAXT 0 YPOBHSM PHCKa BOZHUKHOBEHHS B3PHIBOB, YTO OBLIO JOKA3aHO HAa IpUMeEpe
00paboTKKU BBIOOPKH MCXOJIHBIX NaHHBIX. [loka3aHo, 4To pa3paboTaHHask MOJENb MOXET ObITh
UHTETPUPOBaHA B MHOTO(QYHKIMOHAJIBHBIE CHUCTEMBI O€30MaCHOCTH JJIS OICHKH pHCKa
BO3HHMKHOBEHUS aBapyil pa3IMYHBIX BUIOB B YCIOBHAX HKCIUIyaTallMH AUWHAMUYECKOTO OOBEKTa
B PE&KUME PEaTbHOTO BPEMEHHU.

KiroueBble ciioBa: yrojpHas MIaxTa, aBapus, MOA3EMHbIE B3PBIBbI, OIICHKA PHCKA, PUCK-
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DEVELOPMENT OF THE EXPERT SYSTEM MODEL BASED ON FUZZY LOGIC
FOR ASSESSMENT OF METHANE AND DUST EXPLOSIONS RISK IN COAL MINES

The paper is devoted to the creation of methane and dust explosion risk assessment
method for coal mines for implementation of the risk-oriented approach at the organization of
supervisory activities. And also for solving the information support problems at managerial
decisions making procedures, which aimed to reducing the probability of methane and dust
explosions in underground workings of coal mines. The premises for transition to the dynamic
model of the risk-oriented approach are indicated. The information about dynamics of fatal
injuries coefficient for underground coal mining for the last 10 years is provided. The of expert
system model, based on fuzzy logic, is proposed. The model is designed for risk assessment in
condition of information uncertainty in case of incompleteness or lack of reliable information
about the impact of risk factors on the mine safety level. On the basis of the investigation of
accidents materials in Russia in 2006-2016, the structural scheme of the expert system was
created. Input parameters of model are described. The Mamdani's fuzzy logic inference

knowledge base was created with using of a MATLAB Fuzzy Logic Toolbox computing
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environment for taking into account the influence of a complex of geological, technical and
subjective factors on the risk of methane and dust explosions. The developed model allows to
rank the coal mine sites according to the explosions risk levels, which was proved by processing
of the initial data sample. The developed model can be integrated into multifunctional safety
systems to assess the risk of various types accidents in real time.

Keywords: coal mine, accident, underground explosions, risk assessment, risk-oriented
approach, expert system, fuzzy logical inference model.

B nensax obecnevyenuss 6€30MaCHOCTH Ha YTOJIBHBIX IIaXTaX U CBOEBPEMEHHOT'O NMPUHATHUS
Mep, TMO3BOJISIIOUIMX KOMIICHCHPOBATh BIUSHHE OMNMACHBIX (DaKTOPOB, B HACTOAILIEE BpeMs
AKTUBHO BHEJAPSETCS KOHLENLHUS PUCK-OPUEHTHUPOBAHHOIO NOJaXoJa. B ero ocHoBe mexuT
IOPUHIUI CBOEBPEMEHHOW MJIEHTH(UKALMU OMACHOCTEH M OLIEHKU MPOU3BOACTBEHHBIX PUCKOB
[1]. KoHuenus piucK-OpUEHTUPOBAHHOIO MOJX0a B OTHOILICHUH OMACHBIX MPOH3BOICTBEHHBIX
00nexToB (nasee — OI1O) Buenpsiercst Pocrexnamzopom ¢ 2014 roxa st muddepeHmpoBanus
HAJ30pHOM JEATENbHOCTH C YYETOM CTENEHU pUCKA U MaciiTtada BO3MOXKHBIX MOCIEICTBUI
aBapuu.

Ha nepBbIX 3Tanax BHEIPEHUS KOHLENUMHU Obla yCTAaHOBJEHA CTaTHYECKas MOJENb, B
paMKax KOTOpPOM NEepUOJWYHOCTh IUIAHOBBIX IPOBEPOK YCTAHABIMBAJIach B 3aBUCUMOCTU OT
KJjlacca omacHocTH oObekTa. B Onmxkaiimee Bpems PocTXHaa30p OCYyLIECTBUT IEpeXoa K
JUHAMUYECKON MOJETIN KOHTPOJIE 0OBEKTOB, IPH KOTOPOH PUCKU aBapuil Ha KaXJIOM OTJEJIbHOM
OpenpusTHA OyAYyT OLEHUBATHCA C YUYETOM MHIMBUAYAIBHBIX MIOKa3aTeNnel, XapaKTepu3yOLIX
TOPHO-T€OJOTMYECKHEe M TOPHOTEXHUUYECKHE YCIOBHUA Noa3eMHON ao00bmuu. [lpu  sTom
bopMupyeTcsi aKTyaJlbHOCTh pa3padOTKH MeToJa KOMIUIEKCHOM OLIEHKM pHCKa aBapuil Ha
YrOJMBHBIX  IIAaXTax, OTPAXKAIOIIEro OTpacieByl CHeUU(UKY U  yIOBIETBOPSIOLIETO
PekoMeH1a1HsM 1o MPOBEICHUIO aHaIM3a OIIaCHOCTeH U OLleHKH pucka aBapuit Ha OITO [2].

HaubGonee omacHbIM BUAOM aBapuu Ha YroJbHBIX IIaXTaxX SBJSIOTCS B3PbIBBI
METaHOBO3JYIIHBIX M MbUIeBO3AyIIHBIX cMmecell (nanee MBC u IIBC cooTB.) B moa3eMHBIX
BbIpabOTKax, Ha OO KOTOpBIX B epuoa 2006-2016 rr. npuxonsarcs 49 % deaoBe4ecKUX KepTB
cpeau mnepcoHana. Ha puc.l mokazaHo, yTo oOmias TEHJACHLHMS K CHHKEHHUIO CMEpTENbHOIrO
TpaBMaTh3Ma 0pU TOA3EMHOM J100bIYe yIJs HapyllaeTcs psAAOM KPYHHBIX —aBapuid,
npowusomenmuux no npuunHe B3psiBoB MBC n IIBC. PacuerHsle 3Hau€HUs MHAMBUIYAIBHOTO
pucka rulenu 3a yKa3aHHBIA MEpPHOJ, B COOTBETCTBHM C KPUTEPUSIMH OTHECEHHUS OOBEKTOB
TOCYIapCTBEHHOTO HaJ30pa K KaTeropusiM pucka [3], CBHIETENbCTBYIOT O €ro 4pe3BbIYAIHO
BBICOKOM ypoBHE. COOTBETCTBEHHO, BHEJIPEHHE JTUHAMUYECKOW MOJENN KOMIUIEKCHON OLEHKU

pHCKa B OTHOIIEHUH aHaiu3a onacHOCTH B3pbiBoB MBC u [IBC Ha yroibHbBIX IIaxTax sBISIETCS
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MEPBOCTENEHHON 3a7adyeii. DTO MO3BOJUT COCPEIOTOUYHUTH PECYpChl HAA30PHBIX OPraHOB H
XO3SUCTBYIOIIMX CYOBEKTOB B OTHOIICHUH Hanboyiee OmacHbIX OOBEKTOB W MOBBICUTH
3¢ (HEeKTUBHOCTh MEPONPUATUN, HANPABICHHBIX HA CHUKCHHE BEPOSTHOCTH BO3HUKHOBEHUS
ABAPUITHBIX CUTYAIIUH.

B mnactosmee Bpemss PoctexHanzop peanu3yer MEpOnpHSTHsS MO CO3JaHHI0 CHCTEM
JUCTAaHLIIMOHHOTO MOHHUTOpPUHIra TeXHoJorudeckux mporeccoB Ha OIIO ¢ npumeHeHueM
COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTUH. JIJIs1 OCYIIECTBIICHUS KQUeCTBEHHOTO Tepexoia K
JTUHAMHYECKON MOJIENIM PUCK-OPHUEHTHPOBAHHOTO MOAX0Aa HEOOXOJUMO B paMKaX 3THX CHCTEM
peal30BbIBaTh AJITOPUTMBI KOMIUIEKCHOT'O aHAJIM3a PUCKOB, MPOAYLIUPYIOIIUE HHTETPATbHBIC
MOKAa3aTeJIM OMACHOCTH, U TIO3BOJISIIOLIUE ONEPATUBHO PErUCTPUPOBATH KPUTHUECKUE COCTOSIHUS

CHUCTEM IJIA 3a6J1ar013peMeHHor0 IMPpUHATHA MCP 10 MUHUMHU3ALIUN PUCKOB.
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Pucynok 1 — lunamuka Kko3QpuiieHTa 4acToTbl CMEPTEIHLHOTO TpaBMaTH3Ma IpHU MOI3eMHON

no6wrue yrist B 2006-2016 rr.

s uHbDOpMAlMOHHONW TOTHOTHI TaKOTO aHaiHW3a CIeAyeT YYHUTHIBAaTh BCE (PaKTOpHI,
BIIUSIONINE HA YPOBEHb PUCKA BO3HUKHOBEHUS aBapuu. [Ipu 3TOM HEOOXOAMMO OmpejesieHue
BIIMSIHUSI OT/ICNTBHBIX (DAaKTOPOB HA BEPOSITHOCTHBIC XaPAKTEPUCTUKHU MPOIIECCOB, MPUBOIAIINX K
aBapusiM, UTO SBISETCS 3aTPYJHUTENBHBIM BBHUIY OTCYTCTBHSI HEOOXOIuMOM  0a3bl
CTATHCTUYECKUX JAHHBIX O HAOMIOJIEHUSX W KaK CIEJCTBHE — BBICOKOW CTENEHU
WH()OPMAITMOHHOW HEONPENeIECHHOCTH MPOIEAYPhl OIEHKH PUCKA. AHAIN3 MEXTYHAPOIHOTO
OTBITa TIOKA3bIBAE€T, YTO B CJIy4yae HEIOCTATOYHOTO OOBEMa JaHHBIX O BEPOSTHOCTHBIX

CBOMCTBaX IMPOSBJICHUA OIIaCHOCTEM C BBICOKOH CTEIECHBIO B(I)q)eKTI/IBHOCTI/I HCIOJIB3YIOTCS
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JKCIIEPTHBIE CUCTEMBI, CHOPMHUPOBAHHBIE HA OCHOBE 0a3bl YNPABJISIOUIMX MPABUI HEYETKOIO
JIOTUYECKOI0 BHIBOJA. YTPABIAIOLIME MPAaBUjIa HEYETKOTO JIOTUYECKOTO BBIBOJA MIPEICTABIISIOT
co00ii opManbHOE MPEICTABICHUE SMIIMPUICCKIX 3HAHUN SKCIIEPTOB B UCCIEAYEMOI 001acTH.
Psan uiccnenoBanuii [4-6 u 1p.] CBUAETEIBCTBYIOT O 3HAYUTEIHLHOM MOTCHIIUAIC UCIIOIH30BAHUS
SKCHEPTHBIX CUCTEM HEYETKOTO JIOTMYECKOTO BBIBOJA B 33/1a4ax aHaJM3a ONAaCHOCTEHW M OLICHKH
pUCKa aBapui MpU IKCIUTyaTalMu MoA3eMHbIX coopyxkenuit u OIIO. s co3ganust mojenu
HKCIIEPTHOM CHUCTEMBI OLIEHKU PUCKa HEOOXOAUMO:

- 33/laH€ BXOJIHBIX MapaMeTpPOB B BHUJE JIMHIBUCTHYECKHX MEPEMEHHBIX (HEUETKUX
YHCell), OTPAXKAIOUIMX BO3MOXHOE COCTOSIHIE HCCIIeNyeMbIX (paKTOpPOB,;

- ompesiesieHne Habopa JIOTHYECKUX MPABWII C MCIIOJIB30BAaHHEM aITOPUTMOB HEUETKOTO
JIOTUYECKOI'0 BBIBOJIA, OINPEICISIIOIIMX B3aUMOCBS3b MEXAY BXOAHBIMU U  BBIXOJHBIMU
napameTpamu (ycioBusMu U 3akimodenusivu B Buze IF (X is “x;””) AND (Y is “y;”) THEN (Z is
“2”);

- hopMupoBaHHE CTPYKTYpPHl MOJEIH, ONPEACNSIONEed OYEPEeAHOCTh BBITOJTHEHUS
QITOPUTMOB HEYETKOIO BBIBOJA B OTHOIICHMM IOCIEAOBATEIIBHOCTH Y4e€Ta BXOJHBIX U
BBIXOJIHBIX I1APAMETPOB.

BeixonHbIMU MapaMeTpaMu B TaKUX MOJEIAX SIBJIAIOTCS KOJUYECTBEHHBIE PE3YJIbTAThI
KOMIUIEKCHOM OLIEHKM PHUCKA BO3HUMKHOBEHHMs ABApHUHM, ITOJYYEHHBIE C yY4E€TOM aHalIM3a BCEX
BO3MOXXHBIX CLIEHApPUEB pEAIM3allUKd HEXENATEIbHOIO COOBITUS, 3aJ0XKEHHBIX B CTPYKTYpPY
monenu. [lpu 3ToM aHanmu3upyeMble MapaMeTpbl MOTYT ObITh 3aJlaHbl B BUJE AUCKPETHBIX U
HENPEPBIBHBIX IEPEMEHHBIX, A TAK K€ B BUJIE IPU3HAKOBOTO OMMCAHHUS.

CTpykTypa MOJAEIH COCTOUT U3 YINOPSIOYEHHBIX 3JIEMEHTOB, ONUCAHHBIX HEYETKUMU
YHCIIaMH, B3aUMOJICHCTBHUE MEXJIY KOTOPBIMHM YCTAHaBIMBAETCS HAOOPOM COOTBETCTBYIOIIMX
npaBuUi HeueTkoro BbIBoja. Ilpu (opMupoBaHMM 3KCIIEPTHOM CHCTEMBI OCHOBHOW 3ajadeit
SBJISUIOCH BBISIBJIEHHE CKPBITHIX 3aKOHOMEPHOCTEH B COBOKYIHOCTH OJHOTHUIHBIX OOBEKTOB,
OTpaXkaloIlIUX BIIMSHUE MapaMeTpoB (akTopa pUCKa HAa YPOBEHb OMNACHOCTH BO3HUKHOBEHUS
aBapuu.  BpInonHeHHWe MaHHOW 3a7a4yd  OCYLIECTBIISIETCS IIPM  MCIOJIB30BAHMM pecypca
DKCHEPTHBIX TIPYMI, YTO II03BOJSET MHHHMHU3MPOBaTh YPOBEHb HEONPEIECICHHOCTH IIPH
KOMIUIEKCHOW OLIEHKE PUCKa BOZHUKHOBEHUS aBapHil.

B oreuecTBeHHOM npakTHKE OLleHKN pUCKOB B3pbIBOB MBC 1 [IBC Ha yroyibHbIX IIaxrax
CYILIECTBYET MpUMEp, NOATBEPKAAIOIIHNHI 3((HEKTUBHOCTH UCIIOJIb30BAHUS IKCIIEPTHOM CUCTEMBI
HEUYETKOH JIOTHKH, IIOCTPOCHHOW Ha OCHOBE MCKYCCTBEHHO-3a/IaHHBIX JTaHHBIX [7]. [Ins coznanus
Mojenu oeHkH pucka B3peiBoB MBC u I1BC, noctpoenHoi Ha OCHOBE (DAaKTUYECKHUX JTAHHBIX,
OBl MpoOBe/leH aHalu3 AKTOB paccielOBaHUN aBapuil, MPOM3OLIEAIINX HA YrOJbHBIX MIAXTax

Poccun B 2006-2016 rr. B pe3ynpTaTe YCTAaHOBIIEH MEpeYeHb OCHOBHBIX (DaKTOPOB, MOJ
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BIIMSHUEM KOTOPBIX (DOPMHUPOBAINCH YCIOBHS BO3HHUKHOBEHHS B3pBIBOB. B cooTBeTCTBHH C
NPUHIKANIAMA TOCTPOCHUS TpaduiecKoil MOJIeNu aHau3a pucka [8], ykaszaHHbie (haKTOPBI OBLTH
MIOJIOKEHBI B OCHOBY CTPYKTYpBI, HpeAcTaBieHHOM Ha puc. 2. Ilpu moctpoenun moaenu
OTAEIHHO YYUTHIBATUCH (DAKTOPHI, BIUSIOIINE HA PUCK 0Opa30BaHUs B3PHIBOOIIACHOW CPEIbl U
pHuCK 00pa30BaHUS HMCTOYHUKA BBHICOKOTEMIIEPATYPHOTO HMITYJIbCA, MOCKOJIBKY 3TH COOBITHS

SABJIAKOTCSA HC3aBUCHUMBIMU.

Puck B3pbIBa MCTaHa U NbLIINA
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Pucynox 2 — Ctpykrypa monenu oneHku pucka B3psiBoB MBC u [IBC B yroyibHbIX 1maxTax.

IIpu cozmanuu 06a3bl MpaBUJI HEYETKOTO BBIBOJA SKCIEPThl YUUTHIBAIM YCPEAHEHHBIE
3HaueHUs 4YacToT BO3HMKHOBeHHMs B3ppiBoB MBC u I[IBC Ha maxrtax, NOJXy4eHHBIE IO
pe3yabTaTaM anoCTEpPUOPHOIO aHAIM3a MAaTEpUalIoB pPACCIENOBAHUS aBapuil Ha YrOJIbHBIX
maxtax Poccun B 2006-2016 rr. YKa3zaHHBIE 4YacTOTHl OTPa)KalOT pPE3yJbTaT BO3JEHCTBUS
Oonbuioro yuciaa (pakTopoB, OTHENbHBIM BKJIQJA KOTOPBIX HEBO3MOXHO OLIEHUTh B BHIY
OTCYTCTBUS 0a3bl cTaTHCTUYECKUX HaOmrogeHuil. OHAKO OHU MOTYT OBITH HCIHOJB30BAHBI B
Hensix UH(pOpMalnMoHHOrO oOecmedeHus Mpouenypbl (GOpPMUPOBAHMSI AKCHEPTHON CUCTEMBI
HapsIly ¢ SMIUPUUECKUMU 3HAHUSAMHU SKCIIEPTOB.

JInst peayn3aniy HeUeTKHX JIOTHYSCKHUX OTepalliil HCIONIb30BaH anroput™ Mamaanu [9].
JIMHTBUCTHYECKHE TE€PEMEHHbIE ONHMCAaHbl HAO0OPOM TpameUUEeBUAHBIX HEUETKUX YHCel,
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nocTpoeHHbIX Ha Ol-HocuTene B COOTBETCTBUM C JMHIBUCTHMYECKHMHU YpPOBHSIMHU PHCKa,
npuBeeHHbIMA B [10].

Jlnist 3a1aHUs] ICXOJHBIX JJAHHBIX SKCIIEPTHI HCIIOJIb30BAJINA PE3YIIbTATHI:

- KATETOPUPOBAHUSA WIAXT M IJIAaCTOB (KaTeropusi MaxXThl IO METaHy, OMACHOCTh
Ccy(rspHBIX BBIJENIEHUH, ONACHOCTh IIACTOB 10 BHE3AMHBIM BBHIOPOCAM, OMACHOCTH IJIACTOB MO
B3PBIBYATOCTH IIBUIH, OITACHOCTD ILIACTOB [0 CAMOBO3TOPAHUIO);

- OIICHKH TE€XHOJIOTHYECKUX MPOLIECCOB HAa Y4acTKe (MHTEHCUBHOCTH MBUICOOPAa30BaHUS U
3(PEKTUBHOCTD MBLICTIOABIICHUS);

- OLICHKM COCTOSIHUA CHUCTEMbl BEHTHJIALIMM U BO3AYXO0OECIIEYEHHOCTH YYaCTKOB
(omacHOCTb BO3HUKHOBEHUS 3aCTOMHBIX 30H);

- aHAJI3a COCTOSIHUSL CHCTEM a’pora3oBOr0 KOHTPOJS HAa YYacTKE M BO3MOXKHOCTH
BMeIIaTeNbCTBA B €€ paboTy (OmacHOCTh HapylieHUH B paboTe CHCTEMBbI a’3pOra3oBOTrO
KOHTPOJIA),

- PEBU3UH COCTOSHUS B3pPBIBOOE30MACHOCTH HCIIOIB3YEMOTO 3JIEKTPOOOOPYIOBAaHUS U
3aIMUTHl OT (DPUKIMOHHOTO WCKPEHHs] HCHOJHHUTENBHBIX OpraHoB KOMOAHOB (OMacHOCTb
0o0pa3oBaHus 3J1. [yTOBOTO pa3psiaa U OMACHOCTh HarpeBaHUs MPU PPUKIIHOHHOM TPEHHH);

- OLICHKU YPOBHS TPYAOBOW TUCIHUIUIMHBI HA 1IaXTe (OMacHOCTh 00pa30BaHUs OTKPHITOTO
IUIAMEHH | JIP.).

Peanusanus mojenu BbImosHsUIach B BbruuciutenbHou cpene MATLAB Fuzzy Logic
Toolbox (puc. 3), KOTOpas MO3BOJSCT BU3YaJIM3HPOBATh HCIIOJIb3yeMbIC JIMHIBUCTHYECKHUE
NEpEeMEHHbIE M TPOU3BOAUTH HEUETKUE BBIYMCICHHS C BO3MOXKHOCTBIO JIOTIOJIHEHHS H

KOPPEKTUPOBKH 0a3bl HEUETKHUX JIOTHYSCKHUX mpaswmi [11].

rM=105 rz=1044 r3=0705 B1 = 0.841
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Pucynox 3 — HeueTkwnii mornueckuii BBIBOJI MOJIENH OlleHKH pucka B cpene MATLAB.



PaboTococobHoCcTh MOAenu oneHku pucka B3peiBoB MBC u IIBC Obuta mokazana Ha
npuMepe 00paboTKHU BBIOOPKHM MCXOJHBIX JTAHHBIX, XapaKTePU3YIOMINX YCJIOBUS JKCILTyaTalluu
YeThIPEX Pa3IMYHBIX YUACTKOB IMOA3EMHBIX BBIPAOOTOK YroyibHBIX 11axT (Tadmn. 1), rae H, C, u B
— TepMbl oO0o3HaueHus ypoBHM omacHocT «Hwuskas», «Cpenusas» u «Bbicokas»

COOTBETCTBCHHO.

Tabmuua 1 — BxogHble mapaMeTpbl U pe3yiabTaThl OlleHKH prucka B3psiBoB MBC u [1BC

ITapamerp Yuacrtok 1 | Yuacrok 2 | Yyacrok 3 | YuacTok 4
Kareropwus no rasy ] Il Ceepxkar. | CBepxkar.
OnacHOCTb Cy(DISPHBIX BBIJCICHUN
OnacHOCTh BHE3AIMHBIX BEIOPOCOB
HHTeHCMBHOCTD NBLIICOOpa30BaHUs
O} PEKTUBHOCTD MBUICTIONABICHUS
OnacHOCTb MO B3PBIBYATOCTH MBUIH
OnacHOCTh BO3H-51. 3aCTOMHBIX 30H
OnacHoctb Hapymenuid AI'K
OnacHOCTh CaMOBO3TOpaHuUs
OnacHOCTh AYroBOTO paspsijia
OmnacHocTh QPUKI. TPEHUS
OnacHOCTb OTKp. IJIaMEHU
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Puck B3pbIBa

Pesynbrarel mpoBeneHHON OLIEHKH (Taby. 1) JEMOHCTPUPYIOT, YTO MOJENb MO3BOJISET
MIPOU3BOJUTh PAHKUPOBAHUE YYaCTKOB MO ypoBHsM pucka B3pbiBoB MBC u IIBC. Vyactku,
UMEIOIINE SIBHbIC HAPYIICHUS YCIOBUN 0€30MacHOCTH, 00MagaroT HAaUOONIBIIMMH 3HAUYEHUSIMU
MoKazaTessi pucka. ITO CBUACTEIBCTBYET O BO3MOXXHOCTH TIPUMEHEHHUs pa3pabOTaHHOU
AKCTIEPTHON CHUCTEMBI i MU PepeHITIPOBaHMS HAI30PHOM JEATEIHHOCTH C YYETOM CTEIEHU
pUCKa B paMKax JIMHAMUYECKOM MOJEIM PUCK-OPUEHTUPOBAHHOTO moaxona. IIpu srom puck
B3pbIBa Ha ImIaxTe Oy/neT paBeH HauOOJbIIEMY 3HAUEHHUIO PUCKA, TMOJYYECHHOMY MpPU aHAIHU3E
BCEX YYaCTKOB.

Crenyrommm 3TaroM HayqYHOW padoOTHI SIBIISIETCS MHTETrpalus pa3pab0oTaHHOM MOJEIH B
CTPYKTYPY MHOTO(YHKIIMOHAJIBHBIX CHCTEM O€30MaCHOCTH JIA MPOBEACHUS MOHUTOPHHTA B
PEXUME PEAIbHOTO BPEMEHU M BBIIOJHEHUS IMPOrHO3a ONACHBIX CUTYyalMd, aKTyaJIbHOCThb
KOoTOporo ykazana B [12]. B stux mensx HeoOXOAWMO ONpeCicHHE alIrOpUTMOB cOopa U
00pabOTKKM BXOJIHBIX JAHHBIX, MOJTYYa€MBIX OT JATYUKOB IN SitU ¢ MOJydeHHEM KOMILIEKCHOTO
MoKaszaTessi pucka Ha BbIxojie. JlaHHBI METOAMYECKUH IMOIXO0J MOXET OBITh MPUMEHEH JIs
OLEHKM pHUCKAa BO3HUKHOBEHHUSI aBapUMHBIX CHUTYallMd pa3JIMYHBIX BHUJOB, 4YTO CO3JaE€T
MPEINOCHUIKH K CO3/IaHUIO0 CHUCTEMbl KOMIUIEKCHOM OLIEHKH COCTOSHUSI 0€301acHOCTH IIaXT B

peKUME PeaTbHOTO BPEMEHH.
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