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B cmambe paccmampusaromces cywiecmesyrowue nooxodbl K npoeHO3Upo8aHUro asapuli 8 cucmemax
sodocHabxeHusi. [aHHas 3alaya sierisemcsi OOHOU U3 BaxHelwux, maKk KakK OHa r103e8ossem 3apaHee
npogecmu pabomai o npedynpex9oeHur0 asapull, a makxe, 8 cily4ae 803HUKHO8EHUsI MoO0bHbIX agapul,
6bIMb MaKcuMaribHO 20mMoebiMuU K M0d06HbIM cumyauyusiM. VIHbIMU criogamu — Mpo2Ho3 110380auUm u3bexams
B03HUKHOBEHUE asapuHbIx cumyauull Ha cemsix 8000CHabXeHUs], Ymo akmyanusupyem ebibpaHHylo memy

uccnedoeaHus. Llenbio cmambu siensemcsi onucaHue mMemodos rpo2HO3Upo8aHusi asapulli 8 cucmemax
8000cHabxeHus. O6bekm uccrnedosaHusi — cucmembl 800ocHabxeHus. [Npedmem uccnedosaHus — MemMoodbl
npoeHo3uposaHusi asapull 8 cucmemax 8o0ocHabxeHuss.Memodbl uccnedosaHus - aHanu3 Hay4HbIl
nybnukayul u cmamed, nposoduMbili ¢ Uyenbo 0606weHUsT cyuecmayrowux MemoOuK MPo2HO3UPOB8aHUs
aesapuli 8 cucmemax 8odocHabxxeHusi. HayyHasi Hogu3Ha uccriedosaHusi 3akodaemcs 8 npogedeHuu ob3opa
CO8pPEMEHHbLIX Memod08 rpPoeHO3Upo8aHusi agapuliHbix cumyauyul. lpakmudyeckasi 3Ha4umMocmb cocmoum &
OUEHKe B803MOXHOCMU peasiuzayuu nodobHo20 rMpoeHO3a C UCMO/Ib308aHUEM UHCMpPyMeHmapusi
UHbOPMaUUOHHbIX mexHonoaud.

BBegeHue

ABapuiHble cuTyauumn B paboTe cucTeM BoAOCHabXeHWs, COrnacHo CTaTUCTUKE, Yalle BCEro UCXOasT OT
BOAOHAaMNOpHbIX 6GalleH, ceTerl TPaHCMOPTUPOBKU BOAbl, NMOO OT HACOCHbIX CcTaHuuh. bonee peakum
SBMEHNMEM CTOWUT HasBaTb BO3HWKHOBEHWE aBapuil Ha CTaHuMM OuYMCTKM BOAbl. [na obecneyeHus
6ecnepebonHoro cHabxXeHust HaceneHs BoAOW MOTyT CO34aBaTbCsl Pe3epBHbIE MCTOYHVKN BOAOCHAOXeHNs n
3anacbl BoAbl Ha Cryvyal aBapUMHbIX CUTyaUuWl, ogHako B OOMbLUMHCTBE ClyvaeB 3TO SABMSETCS KpaiHen
mepon. Mo paHHOW npuyvHe Hauboree onTMManbHbIM MOAXOAOM CYMTAETCA MPOrHO3MpOBaHWE aBapuin,
KOTOpPbIV NMO3BONSAET NPOM3BOAUTL CBOEBPEMEHHbBIA PEMOHT y4acTKa, Ha KOTOPOM BO3MOXHO BO3HUKHOBEHMWE
aBapwu, NOAroTOBUTL BCE CINYObl U NEPEBECTU X B PEXMM NOBbLILLEHHON FOTOBHOCTU.

MeTogonorus uccnegoBaHusi

Llenbto cTatbn aBngeTCca onMcaHWe MeTohoB NPOrHO3MPOBaHMA aBapuii B CUCTEMax BOAOCHabXeH s,

Ob6bekT wuccrnegoBaHMA — CUCTEMbl BoAocHabxeHus. [peameT wuccnegosBaHus —  MeTOAbI
NPOrHO3MPOBaHWA aBapuii B cUcTemax BogoCHabXeHus.

MeTogbl nccnenoBaHus - aHanM3 HayyHbl Nyonvkaumi 1 ctaTter, NPOBOAUMbINA C Lienbio 0606LweHns
CYLLECTBYIOLUMX METOAMK MpOrHO3MpOBaHWUSA aBapuvi B cUCTeMax BogocHabxeHusi. HayyHas HOBM3HA
uccnefoBaHus 3aknioyaeTcd B NpoBefeHnM 0030pa COBPEMEHHBIX METOAOB MPOrHO3MPOBaHUS aBapUAHbIX
cuTyaumin. lMNMpakTnyeckas 3HAYMMOCTb COCTOUT B OLIEHKE BO3MOXHOCTM peanu3auun nogobHoro nporHosa c
MCMNONb30BaHWEM UHCTPYMEHTapUsi MHHPOPMALMOHHBLIX TEXHOMOTUIA.

PesynbTathbl U 06CyxaeHue

Mp1YMHbI BO3HMKHOBEHUA aBapuin N NX NOCNeACTBUA

HanbGonee pacnpocTpaHeHHbIMW MNPUYMHAMK BO3HWKHOBEHUSI aBapuii B CUCTEMax BOJOCHAbXeHWs
ABMSAOTCA UX €CTECTBEHHbIN U3HOC U KOppo3us. PasmellieHre AaHHOW KaTeropuv KOMMyHUKaLuiA nog 3emnen
NPUBOAMUT K TOM, YTO OHM MOABEPXEHbl He TOMbKO arpecCMBHOMY BO3QEWCTBUIO MOYBbI, HO U HEraTUBHbLIM
BO34ENCTBMAM, TakMM Kak HepaBHOMEpHOe AaBneHwe rpyHTa, nporub, TemnepaTypHoe HanpskeHue u
rmgpoynap [Pponos, BeikoB, 2021]. Kpome TOro, HeCMOTps Ha Mnopadvy OYMLLEHHOW BOAbI, BCreacTBue
KOppo3uu BHyTpu Tpy® MOXeT BO3HMKaTb Mpobrema 3acopoB pasfMYHOro poAda OTIIOKEHUSMU WU
3apacTtaHuamu [3axapesud, Kum, MapTtbsHoBa, 2018].

B 3aBncMMOCTM OT MMAOTHOCTM FPYyHTa U3MEHSETCS BPEMS BO3HWMKHOBEHWUS W MPOTEKaHWs Koppo3uu
cuctem BogocHabxeHus. MMpu npoknaake BOAONPOBOAOB B MIOTHLIX NMOPOAAX 3eMNN BO3HWKAET cUTyauus,
Korga 3emns MpakTMYeckn He nporyckaeT BO3AyX, B pe3ynbraTe CyLeCTBEHHO BO3pacTaeT CTeneHb
arpeccyBHOCTU NOYBBI.

BosHukHOBEHME aBapwuiiHbIX CUTyauMm B CUCTEMax BOOOCHaOXeHUs SABNAETCA HeraTvBHbIM
nocrnegctememM. B pesynbtate nogobHbIX aBapuii NPONCXOAUT yXyALLIEHWE YPOBHS XU3HW rpaxaaH, KoTopble



nMaTCa nogayv XU3HeHHO BaxkHon BoAbl. Boda, BbiTekallas M3 noasemMHon TpyObl, nonagaeT B rPyHT,
YTO MOXET MPMBECTU K POCTY YPOBHS IPYHTOBOW BOAbl M BO3HUKHOBEHWIO NMOATONSIEHNIA XUNbsA UNKN 3eMerlb
[BeposiTHOoCTHO-CTaTUCTUYECKUin meToA.., URL].

B pesynbTaTe aBapun B cucteme BOOOCHaOXeHUS MPOUCXOAUT MOAMbITUE FPYHTa, YTO MOXET NPUBECTU
K HeraTMBHbIM MOCNEACTBUAM. Bo-nepBbiX, BbIMBITBIN PYHT MOXET nonagatb B TPyOy M npoxoauTb ganee no
cucteme. B pesynbTate NOBTOPHOE BO3HWKHOBEHWE aBapuHOW CUMTyaLun NPOM3OWMAET paHblue, YeM MOXHO
npeanonoxuTb. Bo-BTopbix, nogobHas aBapusi NpMBOAWUT K POCTY BEPOSTHOCTUM BO3HUKHOBEHWS BCMbILIKA
NHEKLMNOHHbIX 3aboneBaHni, Tak Kak C rPYHTOM B TPyBy MoryT nonactb Bo3byanTenu nidekumn. MNogmeitve
BOOON M3 TpyObl MOXET NPMBECTM K BbIBOAY W3 CTPOSi APYrMX KOMMYHWKaUWiA, KOTOpble nponerawT B
HernocpeAcTBeHHON 6nm3ocTn. Hanbonee pacnpoCTpaHeHHbIMU CryvyasMn SIBMSIETCS HaxoxaeHue Tpyobl
KaHanuM3aumMnm B HeocpeOcTBEeHHOW 6nmu3ocTn. PesynbTaToM CTaHOBUTCS MONajaHue 3arpss3HeHHbIX BOA B
OKpy>KaloLLylo cpegy, YTO MOXeT MPUMBECTW K HeraTMBHbIM 3KOMOrMYeckuMm nocneactsusM [FanbnepuH,
MonysH, YysunuH, 2006].

MporHo3 aBapuii Ha OCHOBAHUM [OJNITOBEYHOCTU UHXEHEPHbIX CUCTEM

Jlobasn uHXeHepHast cuctema, B TOM 4YMCIE M CUCTEMA BOOOCHAOXeHMs, MOXeT ObiTb OLeHeHa Ha
OCHOBaHUW Taknx napameTpoB HaAEXHOCTU, kak 6e30Tka3HOCTb U AONroBeYHOCTb [[to6umk, 2011].

Be3oTkasHOCTbI0 CUCTEMbI BOAOCHaOXEHWs HasblBaldT CBOWCTBO BOAOMpPOBOoAa MO obecneyeHuto
HenpepbIBHOM NoAayun BoAbl C y4ETOM HEKOTOPbIX PACHETHbLIX NAapamMeTPoB C COXPAHEHUEM FrepMETUHHOCTU Ha
NPOTSPKEHMUN ONpeaeneHHOro BPEMEHHOIO NPOMEXyTKa.

[onroBeyHoCcTb BOOOMNPOBOAA — 3TO CBOWCTBO, AEMOHCTPUPYOLLEE BO3MOXHOCTb BbIMOJIHEHMS
BO3raraembiX Ha HEro yHKUMIA C Yy4€TOM OTKITHOYEHUA HA PEMOHTHble paboTbl 4O TOFO MOMEHTa, Noka Ang
BOOOMPOBOAA HE HACTYNUT NpeAenbHbI CPok akcnnyatauun [CemuoxuH, 2017;4 KanvHuH, 2006].

OueHka nokasatenen 6e30Tka3HOCTM AN (PYHKUMOHMPOBAHUSA CUCTEM BOAOCHAOXEHWUS COOEPXUT
TeopeTnyeckoe nMBO CTaTUCTMYECKOe 3HayeHwe onpeaeneHns yHKUMUM pacnpeneneHss BpeMeHu
6e3oTkasHon paboTbl. OHa [EeMOHCTpMpyeT CTeneHb BeposATHOCTM paboTbl BogonpoBoga 6e3 cboeB B
onpeeneHHbI 0TPe30K BPpeMEHM:

F(t)J=P(X>t), (1)
MommMo aToro, Yacto paccmaTpuBaeTcsi ob6paTHbIi 6e3oTkaszHon paboTe nokasaTtenb — UHTEHCUBHOCTb

oTka3oB. CyTb JaHHOrO nokasaTensi B KONMMYECTBEHHON OLIEHKE, HACKOIbKO BOAONPOBOA GyAeT CTPEMUTLCS K
0TKa3y B 3aBMCUMOCTM OT BPEMEHU €ro (PyHKLUMOHMPOBAHWS:

d(1-F|t))

dt , (2)

Flt]

MokasaTenu BeposiTHOCTU ©e30Tka3HOM paboTbl M MHTEHCMBHOCTM OTKa30B ANsi BOAONPOBOOOB — 3TO
dyHKUMM no BpemeHu. MNepBas Bcerga siBnsietca yoObiBawowen yHKUMER, TO eCcTb 4Yem Oonblie Bpems
aKcnnyaTauum cucteMm BogoCHabXeHUsl, TeEM HWXKe BEpPOSTHOCTb Mx GecnepebolriHon paboTel. BTropas moxeT
HaxoouTbCa B [OBYX COCTOSIHMAX — nMbo Bo3pactaTtb, NMOO ocTaBaTbCA HeuaMeHHoW. HeusameHHoCTb

WHTEHCMBHOCTM OTKa30B B CUCTEME BoaocHaGXeHus OyaeT npouMcxoauTb B TOW CUTyauuu, korga Aans
chyHKLMM pacnpeaeneHnst HapaboTkM AENCTBYeT SKCNOHEeHLManbHbIN 3aKOH:

Flt)J=1-e ", a=(1). 3)
roe a — napamMmeTp NoToka OTKa3oB AnA d)yHKLl,VIM pacnpegeneHna.

Ha pucyHke 1 npeacrtaBneHbl npumepbl rpadMKoB N3MEHEHWsT Noka3aTenen BepoATHOCTU 6e30Tka3HoM
paboTkl, a TakKe MHTEHCUBHOCTU OTKa30B.

Alt)=

F(t) A®)
1 1
0,8 0,8
0,6 0,6
0,4 0,4
0,2 0,2
0 0 1234567 8 9101112131415

Puc. 1 — MNpumep nsmeHeHUs nokasaresnie BepOSATHOCTM 6€30TKa3HOM paboThbl U
MHTEHCMBHOCTM OTKAa30B CUCTEM BOAOCHaGXeHus



C uenbio nony4eHnss Hanboree TOYHOrO 3HaYEHUSI MoKa3aTens 4YacToTbl OTKA30B AN KaXO4oro yyacTka
TpybonpoBoaa crneadyeT yunTbiBaTb 60MbLIOE YMCMO CryYanHbIX hakTopoB. Ecnu yunTteiBaTh Kakon-nmbo ns
BaXHbIX (pakTopoB NMMBO NCMONBL30BaTb YCPEAHEHHbIE 3HAYEHNS, TO BO3HMKAIOT MNOrPELIHOCT HEA0MYCTUMOrO
YPOBHSl, YTO B CBOKW oOuepedb, AaeT He TONbKO HEKOPPEKTHbIN MNPOrHO3 aBapwui, HO W HEKOPPEKTHOe
OTKIOYeHMe noTpebutenen Ana NPoBeAeHNss PEMOHTHbIX paboT, a Takke NoBbILEHUe 3aTpaT Ha NpoBeaAeHne
NoAobHbLIX PEMOHTHBLIX W CepBUCHbIX paboT. Kpome TOro, CnoXHOCTb OLEHKM M MPOrHo3a COCTOSHWN
BOAOMNPOBOAA 3aK/04aeTCs B TOM, YTO Ha TEKYLLMI MOMEHT BPEMEHWN He NpeACTaBrieH MHCTPYMEHTapUii ero
AVarHoCcTUKN Ans y4acTKoB BogonpoBoAa. o aTol npuunHe B HacTosiwee Bpems Hanbonee o6bEKTUBHBLIM
BapvaHTOM OLIeHKM cuyMTaeTcs npoBedeHue cbopa CTaTUCTUHECKMX OaHHbIX O paboTe BOAOMPOBOAA U UX
nocnegyrowas obpabotka. Hegoctatkammn AaHHOrO nogxoda ABMASETCA TO, YTO CPOK Cnyxbbl BogonposoAa
[OCTaTOMHO  ANUTENbHBIN, COOTBETCTBEHHO, pesynbTaTthl cbopa cTatucTuku OyayT npeacTerneHsl 3a
npodomnxuTenbHbli nepuon [MeToabl nporHosuposaHus.., 2011]. OpgHako Takow noaxod MPUBOAUT K
o6ecLeHNBaHNI0 OaHHBIX MO M3MEHEHWMO CBOWCTB TpyO BogonpoBoAda. Kak nokasbiBaeT npakTuka, 3a
ONUTENbHbIE BPEMEHHbIE NPOMEXYTKM NPOUCXOAUT U3MEHEHUE TEXHOMOTMMI, MOSBNIEHNE HOBbIX MaTepuanos
npn 06HOBNEHNM / peMOHTe y4acTKoB TpybonpoBoaa — 3T0 MPUBOAMUT K TOMY, YTO cobpaHHas ctaTucTuyeckas
0asa He umMeeT npakTu4eckon ueHHoctu [Ppornos, brikos, 2021].

B kavecTBe nogxopa, yunTbiBalOLWEro AaHHy0 cuTyaumio, B paboTe [6] npeanoxeH cnegytolume MeToa.
[Ona obbekTa, KOTOPbIA HaxoAMTCa B 3KCNfyaTauuu onpeferneHHoe KonmyecTBO NeT (tucmn), CyLLECTBYET
nokasaTternb OCTaTOYHON HapaboTkM Tocr. [JaHHBIN NOKa3aTenb PacCYNTLIBAETCH HA OCHOBaHWM BbIPaXXEHUS:

Tocm:T 0ol (6)
0

[ns onpepeneHns MepuoaoB IKCMiyaTauuum B KayecTBE OLEHMBAEMbIX BPEMEHHbIX WHTEpBarnoB
ncnonb3yeTcs BpeMs Mexay aBapuiHbLIMU PEMOHTaMK AJ15 y4acTkoB BodonpoBoaa. [ns AaHHbIX BPEMEHHbIX
OTPE3KOB CYLLECTBYET NpsiMasi TEHAEHUMSI K CHUXKEHWUIO MX NPOAOIHKUTENBHOCTU. [MpuMeHsis chopmynbl (2) u
(6) npousBoaMTCA pacyeT BpeMeHu paboTbl OLeHMBaEeMOoro yyactka Tpybonposoda Ao criedytollero otkasa
(k) Ha ocHOBaHWUK opmynbI:

[o 9]
k _  k+1 . s e
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0
Pacyet BpPpeMEeHHOro nHTepBana mexay AByMA B3aMMHO crneayrllnMm OTKa3aMu pacCyHUTbiBaeTcA Mno

dopmyne:
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Mocne nonyyeHns cBedeHUi O BO3HWMKHOBEHWW aBapuii Ha OLEHMBAeMOM yyacTke BOOOMpoBoAda 3a
onpeAerneHHbIn BPEMEHHON Mepuos BO3HMKAeT BO3MOXHOCTb OOBEKTMBHOW OLEHKM 4acTOTbl OTKa30B AN
AaHHOro yyacTka.

CyLiHOCTb AaHHOWM OLEHKM 3aknioyaeTca B crniepytoweM. OnpegenexHne 4acToTbl OTKa30B, PaBHO Kak U
ApYrix nokasartenen 6€30TkasHOCTMW, OCYLLECTBIAETCS C JOCTOBEPHO OLEHEHHbIMM (hakTamu 0TKasa, a Takke
BpeMmeHeM ero BO3HMKHOBEHUA. ﬂpm 3TOM MNPUYUHBbI, NO KOTOPbIM MOXHO onpeaennTb NpoaoJIKUTENBHOCTb
BPEMEHN Mexay OTKa3amu, OCTaloTCs HeyYTeHHbIMMW, MO3TOMY ANs aHanu3npyembiX NapaMeTpoB MOXHO
npmeectn martemMatunyeckme 3aBUCUMOCTU, B KOTOPbIX 6y,1:|,yT YKa3aHbl Takne napamMeTpbl, Kak cBoWcTBa
BoAOOMNpoBOoAa, a Takke yCnoBua UX aKcnnyatauuun. 3TO NO3BOMUT HA OCHOBAHWUM CBOWCTB Ka)Kgoro y4yactka
BOAOMNPOBOAA BbINOMHUTL OLIEHKY [OAHHOTO yvacTka C TOYKM 3PEHUs CTapeHwusl, BblPaKEeHHYlo B BuAe
dopmynbl  Ans 3akoHa pacnpefeneHuss BpemMeHn 6GesoTkasHoh paboTbl. Bnocneactsum  peanusaums
METOAMKN MPONCXOAMNT B HECKOSbKO LLIAroB:

1. OnpefeneHne coctaBa BHELHMX (DAKTOPOB, KOTOPbIE OKa3blBalOT HEMOCPeACTBEHHOE BMUSIHWE Ha
3HayeHne nokasaTens 6e30TKA3HOCTW YyyacTka BOAONPOBOAA C YYETOM BIUSHUWA BHELLHEW cpepapbl.
Mpeobpa3zoBaHue nkasartensi B KONIMYECTBEHHYIO OLIEHKY.

2. OnpeneneHue nokasaTtensa 6€30Tka3HOCTM A4S OLEHMBAEMOro yyacTka Tpybonposoga.

3. OLl,eHKa n Bbl60p cTpaTterun akcnnyartauum c¢ y4eToM YuUcCrna OTKa3oB U Konun4yecTBa NpoBedEeHHbIX
aBapUHbIX PEMOHTOB.

4. AHanus 3KOHOMMW4YecKMX (PakTopoB Ans BbIOpaHHOW cTpaTtermm akcnnyatauun. MNogobHas oueHka
BbINOMHAETCA C Y4eTOM OrpaHW4eHHOCTM KonuyecTBa AOMYCTUMbIX aBapUMHBIX PEMOHTOB ANns Noboro
yyacTka BOZOMPOBOAA C Y4E€TOM OKpyxawluen cpefbl. 1o 3TOW NpuuMHe OLEeHMBAETCs 3KOHOMMYecKas
Bbirofja peMoHTa / 3aMeHbl yvacTka Tpybbl. C 9TOM TOYKM 3peHns peMOHT Bonee BbIBrOAEH, OAHaKo npu
BO3HUKHOBEHWW aBapuiHONM CUTyaLun 3aTpaThl, CBA3aHHbIE C NoTepern Bodbl, MOryT ObiTb HAMHOrO Bbiwwe. Mo
aToN npnynHe y4ntbiBaeTCd He TOJIbKO CTaTUCTUKa aBapM|7|, HO N CTaTUCTUKa 3aTpaT B KONMMYECTBEHHOM U
CbI/IHaHCOBOM OKBMBasrieHTe, 4TO MNO3BONAE€T He TOJNbKO MporHo3npoBaTtb aBapun, HO WU oueHuBaTb
noTeHumanbHbIe NoTepu.

5. AHanus Bcex YCMIOBMI 3KCnnyaTtauuu, ctpatermm BOCCTAHOBeHUs. [MoMumo 3Toro, oueHvBaeTcs
Takne akTopbl, kKak akonornyeckas 6e3onacHoOCTb, BbipakeHHas CTeneHbio obecneyeHns 3almTbl KM3HEHHO



BaXHbIX WHTepecoB noTpebuTeneir, B obrnactu obecneyeHuss ux BogHbIMU pecypcamun. [pu 3ToM
OLeHUBAETCS BO3MOXHOCTb MUHUMM3aLIMKN 3KOMOTMYECKoro pucka yuiepba, yuiepba KoMnoHeHTa NpupoaHon
cpeabl, a Takke yrpo3 NpuUpogHO-aHTPOMOreHHbIM obbekTam. [pousBoanuTCH yTOYHEeHMe obbema noTepb
BOJbl C MOMEHTa BO3HWKHOBEHUSI aBapun U [0 YCTpaHeHUsi €€ oTkasa Ha OCHOBAHWMMW UMELLMXCS AaHHbIX N0
noTepsiMm BoAbl. Takke OLEHWBAETCs NEPCrneKkTUBbl B OTHOLUEHWW BHEAPEHUS HOBbIX MaTepuarnoB U
TEXHOSOMMI B Crlyyae NpoBeAEeHUsi peHOBaLMM BOAOMNPOBOAA.

MporHo3 aBapuii Ha OCHOBaHUM BEPOSAITHOCTM aBapuit

B nybnukaumsax A.P. XabubynuHon, C.HO. lWwuwumakoBa [XabubynuHa, 2020; LWwuwmakos, 2015]
NPMBOOMUTCA HECKONbKO MHAasi MeToAMKa OLEHKM HadEeXHOCTM y4vacTka CeTu BOAOMNpOBOAA Ha OCHOBaHWM
BEPOSATHOCTV BO3HMKHOBEHWS aBapuw. [ns 9TOro pacnpegeneHve asBapuii OLEHMBAETCs Ha OCHOBaHWM
3akoHa [lyaccoHa, npeacTaBneHHoro B BelpaxeHum (1).

[ns panbHerwero pacyeTa UCMONb3yeTcs onpederieHHas ctatucTvka no aBapusiM Ha y4yactke X B
oTHoLweHuK neT (i). JaHHasa ctaTnctuka hopMupyeTcs B BUAE BpeMeHHOro psaa: Xq, X, ..., X, ..., Xu1, Xi. [oe
Xi=0,1, ..., K

[na gaHHOro BpeMeHHOro psiga NpovMCcXoauT BeluMCIIeHVe NapaMeTpa CpeaHero Yvicna asapuyn 3a rog.

BepoAaTHOCTb BO3HMKHOBEHWS B ONpedeneHHOM MPOMEeXyTKe BpeMeHu C ANUTenbHOCTbio t uucna
aBapun X bygeT npegctaeneHa kak Py(X). Baas BpemeHHon npomexyTtok B 1 rog (t=1) n cpegHee uncno
aBapwuii paBHoe eavHuLe, ByaeT nony4veHo, Yto P(x) = 1.

[ns OueHKM BEPOSTHOCTU BO3HUKHOBEHMA X aBapui B onpegeneHHom (t+i) rogy Heobxogumo
ucnonb3oBaTb CTATUCTUKY 3a t meT, a Tawke onpedenuTbCs CO 3HaAYeHMEM BenuuuHbl |+, Ona aToro
HeobxoAMMO OnpeaenuTb 3Ha4yeHue CPeaHero YCKOpeHus b, 1 M3MeHeHus BenuuuHbl |, sBnsoLerocs
HaKOMMEeHHbIM HavanbHbIM 3HadveHneMm. [lanee Ha NpakTVKe OCYLLECTBSETCA COMOCTaBlIeHNE pacyeTHbIX
3HaYeHWUI C CyLLECTBYIOLLUMMU PU3NHECKUMU U U3MEHEHNAMM CO CTAaTUCTUKON BO3HUKHOBEHMWSA aBapuii.

3akntoyeHune

Ha TekywuiA MOMEHT cuUTyauusi C MPOrHO3MpoBaHMEM aBapwuii SBNSETCS [OBOSIbHO CIOXHOW WU He
peweHHon. CyluecTBylOLIMEe METOOUKU MPOrHo3a OCHOBaHbl Ha UCMONb30BaHWM METOOO0B MaTemMaTu4ecKon
CTaTUCTUKN N TEOPUM BEPOATHOCTU, YTO HE BCerga OaeT KayeCTBEHHbIN MPOrHO3HbLIV pe3ynbTaT, Aaxe npu
NCMOMb30BaHUM Pa3nWYHbIX BCOMOraTenbHbIX hakTopoB n koadduuymeHToB. C60p CTaTUCTMKM NO aBapusm
BedeTCs [ONroe Bpemsi, OGHAKO BaXHO Y4YWUTbIBATb MHOXECTBO AOMOMHUTENbHbLIX (PakTOpOB, BAMSIOLIMX Ha
paboTy BogonpoBoAaHbIx ceTei. CerogHsa cywecTByeT eamHas uHdopmMaumoHHas 6asa ansa cnyx6 XKX, B
KOTOPOW BedeTcs CTaTUCTUYECKWI aHanu3 BCceX aBapuil Ha obbekTax Mo Bcew cTpaHe. OHa ucnonbayeTtcs
HEMPOHHOWN CeTbIO ANA NPOBEAEHUS aHanu3a 1 NPorHo3MpoBaHWSA aBapunHbIX cuTyaumin. OgHaKo Ha AaHHbIN
MOMEHT He SICHO, Hackomnbko addekTMBHO paboTaeT gaHHOe nporpaMMHoe obecneyeHne U kak HermpoHHas
ceTb OygeT yunTbiBaTb AONOMHUTENbHbIE PaKToOPbl, HaNPUMeEpP, PEMOHT MporeranLwmnx pagoM KOMMYHUKaLUA,
B pe3ynbTaTe KOTOPOro MOXeT NPOU30NTU CABWUI MacChl 3eMMW.
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METHODS FOR PREDICTION OF ACCIDENTS IN WATER SUPPLY SYSTEMS
Abstract
The article discusses existing approaches to predicting accidents in water supply systems. This task is
one of the most important, as it allows you to carry out work to prevent accidents in advance, as well as, in the
event of such accidents, to be as prepared as possible for such situations. In other words, the forecast will
make it possible to avoid the occurrence of emergency situations on water supply networks, which actualizes



the chosen research topic. The purpose of the article is to describe methods for predicting accidents in water
supply systems. The object of research is water supply systems. The subject of the study is methods for
predicting accidents in water supply systems. Research methods are an analysis of scientific publications and
articles, carried out in order to generalize existing methods for predicting accidents in water supply systems.
The scientific novelty of the study lies in the review of modern methods for predicting emergency situations.
The practical significance lies in assessing the possibility of implementing such a forecast using information
technology tools.



