TEXHOJIOT U U ITPOI'PAMMHBIIT KOMITJIEKC ABTOMATHU3UPOBAHHOI'O
MOJAEJMPOBAHIMA U OUEHKHW HAJJEXXHOCTH, BESOITACHOCTH U PUCKA
OITACHBIX ITPOU3BOJCTBEHHbBIX OB bEKTOB

MosxaeB Anekcanap CepreeBud

B OAO "CIIMK C3MA" pa3pa6otansl nporpammubie komiuiekcesl (I1K), npennasnauennbie
JUIs aBTOMAaTU3MPOBAHHOI'O MOJIEJIMPOBAHUS U pacueTa MoKa3arenell HaJeKHOCTH, 0€30acHOCTU U
pucka (HBP) ¢pyHKIMOHHpOBaHUS CTPYKTYPHO-CIOXKHBIX CHCTEMHBIX 00bekTOB [1-3]. Ha ocHoBe
HAKOIUIEHHOT'O  OIIbITa IIPAKTUYECKOIO NPUMEHEHUS ykazanHbix [IK, mnoxarorosieHsl
Meroanueckue pexkoMenpanuu (MP) mo ux HCMONB30BaHMIO B TMPOIECCE MOICITHPOBAHUS M
pacuera mokaszarened HanexXHOCTH M Oe3omacHOCTH ACY TEXHOJOIMYECKUMM MpoleccaMu U
o00opylOBaHHEM Ha CTaauu MpoeKkTUpoBaHus [4]. Meroanueckue PEKOMEHIALMU YTBEPKICHBI
Acconuanuen "MoHTaxaBTOMaTuKa" M paspemeHsl ['ocroprexnagzopom Poccuu nns ombITHOTO
ucnonp3oBaHuss 1npu npoektupoBanun ACVYTII xumuueckn ONAcHBIX U B3PHIBOOINACHBIX
IPOM3BOJICTBEHHBIX OOBEKTOB.

B TIIK peamn3oBana HoBas WH(GOpPMAIMOHHAS TEXHOJIOTHUS aBTOMAaTH3MPOBAHHOTO
CTPYKTYypHO-JIoTHUecKoro mozenupoBanus (ACM), koropas MpeaycMaTpUBaeT —CIEAYIOLIYIO
IIOCJIEI0OBATEIBbHOCTh IEUCTBUH N0JIb30BaTels npu aHanuse HBP uccnenyemMsix cucrem:

1. TloproraBiuBaroTCsi M BBOIATCS B INPOTrpaMMHBIA  KOMIUIEKC CTPYKTypHas MOZEIb
HCCIIEyeMOTO CBOMCTBAa HANEKHOCTH, OE€30MacCHOCTH WM pHCKa O00bekTa B  (opme
crenuanbHOM cxeMbl (yHKUHOHaIbHON 1enocTHocTH (COLI), BepoSTHOCTHBIE M JApYTrHe
apaMeTphl IEMEHTOB, KPUTEPUH UCCIIENYEMBIX PEKUMOB (DYHKIIMOHUPOBAHUS CUCTEMBI;

2. C mnoMmowpl OPOrpaMMHOIO KOMIUIEKCA OCYIIECTBIISETCS aBTOMAaTUYECKOE IOCTPOCHHUE
JOTUYECKMX W PACUYETHBIX BEPOSITHOCTHBIX MAaTEMaTHMYECKUX MOJIENEeH, U BBIYUCIAIOTCS
cooTBeTcTBYMOIME nokaszarenu HBP uccienryeMoro cucteMHOro o0beKTa;

3. IlomydeHHble pe3ynbTaThl MOAEIUPOBAHUS U PAaCUETOB MCIOJB3YIOTCS AJI aHAlIU3a CBOMCTB
HBP uccnenyemoii cuctemsl, BEIpAaOOTKHU U 00OCHOBaHUS yIPABICHUECKUX PELICHHI.

[IponmmtocTpupyeM JaHHYIO TEXHOJIOTHUIO ABYMsI IpUMEpPaMu, B3SITHIMU U3 "MeTonndyecKkux
yKa3aHUM 1O NPOBEAECHUIO aHaJlW3a pHCKa ONAcHbIX  IPOU3BOJACTBEHHBIX  OOBEKTOB"
INocroprexnanzopa Poccun (P/] 03-418-01) [5].

[Ipumep 1. PacyeT 6e300aCHOCTH aBTOMaTU3UPOBAHHOM 3alIPaBOYHON CTAHIIUHU
BeimonHsieTcs: BEpOSTHOCTHBIM aHaNM3 OE30MacHOCTH O0OBEKTa aBTOMATU3UPOBAHHOMN
3ampaBKU eMKOCTH HedTenpoaykramu. MicxomHas cxema 00bekTa n300pakeHa Ha puc. 1.
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Puc.1. Hexonuas exena ofpexcra Puc.2. ®yHKHHoHAIbHAsA cXeMa §e30MacHOCTH 00 beKTa

Ha ocHoBe aHamm3a 0OBEKTa TOJB30BATENh, KAk TpaBWIO, pa3padaThiBacT
COOTBETCTBYIOINYIO (YHKIIMOHATBHYI) CXEMy €ro InTaTHOW, Oe3aBapuifHON paboTel. Takas
dbyHKIMOHambHAs cxema Oe3omacHoct  mns [Ipumepa 1 mnpuBemena Ha puc.2. 31mech
npsMoyroibHukamu 1, 2, 4-6, 11-13  oGo3HayeHbl coObITHA 0€30TKa3HON pabOTHl TEXHHUYECKUX



CpPEACTB TOACUCTEM MPOTUBOABAPUITHON 3alIuThl W ympaBieHus HacocoM. Kpyxkamu 7-10
0003HaYEHBI COOBITHS, XapaKTepU3yIOIIue MTaTHbIE (0€30IMO0YHbIe) AEUCTBHS OnlepaTopa.

Texnomorusst ACM naeT BO3MOXKHOCTh TPUMEHHUTH JIBa Pa3IMYHBIX MOAX0/a K pa3paboTke
CO®II uccnemxyeMoro cuCTeMHOTo oObekTa. [lepBBIii MOIXOJ OCHOBBIBACTCS Ha MPSMOM JIOTHUKE
paccyXaeHui, B pe3yibTare KoTopod paspadarsiBaetcsi COPI[ GezomacHocTH (0€30TKA3HOCTH,
TOTOBHOCTH U T.11) 00bekTa. Takass COI] mst [Tpumepa 1 u3oOpaskeHa Ha puc.3.
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Puc.3. COII 6e30nacHOCTH 3aNIPAaBOYHOM ONepauuu Puc.4. C®II nepeBa oTKa3a 3aNpaBOYHON onepanun

OOb1uHo, moctpoeHne COI[ Ge3zomacHOCTH HE BBI3BIBACT 3aTPyJHEHHUH, TaKk Kak OHa
1o/100Ha (PyHKIMOHATILHOU cxeme (CM. puc.2).

Bropoii moaxo 0CHOBBIBaeTCsl Ha 0OPAaTHOMN JIOTHKE PAacCyKACHUH, B pe3ybTaTe KOTOPOIro
Ha OCHOBE (YHKIIMOHAJIHHOH CXEMBbI HCCIEIyeMON CUCTEMBI pa3palbaThIBacTCs JEPEBO OTKa3a
(aBapum) oowvekta. COI[ nepeBa oTkaza Ui paccMaTpUBAaEMOIO NMpUMeEpa IpUBEAEHA Ha puc.4.
OHa coBmajgaer ¢ AEpeBOM OTKa3a 3ampaBOYHOM omepanuu, npuBeneHHsiM B PJI 03-418-01 [5].
Br160p noaxona npeaocTaBiseTcs MOJb30BaTEIIIoO.

Ha cnenyromem »srtane TtexHomorun ACM, ¢ NOMOIIbIO MPOrpaMMHOIO KOMIUIEKCA
BBINOJIHSAETCS] TIOCTPOCHUE MOJIENed M pacdeT MokaszaTesneil O6e3omacHocTu cuctemsl. Ha puc.5 u
puc 6. mpuBeAcHbl pe3yabpTaThl MojaenupoBaHus u BADB 3ampaBouHO#l onepanyy C IOMOILBIO
nporpammHuoro komiiekca [IK ACM C3MA [1, 2].
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Puc.5. BAD Ha ocHOBe 0J10K-cXeMbl 0€30MaCHOCTH Puc.6. BAD Ha ocHOBe iepeBa 0TKa3a
Psesonacnoern = 0.999971 Papapun = 0.000029

B pesynbraTe aBTOMaTU3UPOBAaHHOIO MOJEIMPOBAHUS HAa OCHOBE JIIOOOW U3 yKa3aHHBIX
CO®Il nomy4yeHbl BCe MHHHMMAJbHbIE NPOIMYCKHBIE M OTCEYHbIE COYETAHUS COOBITHH, KOTOpHIE
COBMAJAIT C JaHHbIMHU, npuBeAeHHbIMU B PJI 03-418-01. BrruucieHbl BEpOSITHOCTH aBapul U
Oe3aBapuitHOro (yHKIIMOHHUPOBAHUS CHUCTEMBI, OIpPEENICHbl 3HAYMMOCTH M BKJIAJbl KaXKJOrO
JJIEMEHTa B 0€30IaCHOCTb 3aIIPaBOYHON ONEpaLUU.



IIpumep 2. Pacyer prcka ¢hyYHKIHMOHUPOBAHNS YCTAHOBKH IIEPBUYHON EPEpaOOTKU HEDTH
OO0mass mocTaHOBKA 3a/1ayMl 3TOTO Kiacca BhIMoMHEHa B Mertoamueckux ykazanusx PJ] 03-
418-01 B dopme nepeBa COOBITHI pPa3BUTHS aBapUM HAa YCTAaHOBKE TEPBUYHOM IMepepaOdOTKH
HeTH, N300pAKEHHOTO Ha puc.’.

P B g T_.-—-u—_-—- - E_E
- P i _:‘% JIF =il
- e
L 4 1
e By ———
/ -, ;
y T, m— — i ~— = :!:"\H ooy
= i - =
Rl LG A = LW
" A - )
. | e L -z A
=) plimat . ] fasy = by
1 e S 1 n K
i — 3 mmom B i 1
iy rersnaurs [y e ":.‘:,- s -1
ey L il —_—
—— i i T, ﬁ K, e
ik =1
Puc.7. lepeBo coObITHII pa3BUTUSI AaBApUU Puc.8. COII nepeBa coObITHII pa3BUTUSI ABAPUHU

JU11 aBTOMaTU3UPOBAaHHOIO MOJEIIMPOBAHMS M pacueTa OXKHMIAeMoro yuepda oT aBapuu,
UCXOJIHOE JepeBO coObITHH mpencraBisercss coorBercTBytouieit COL. [Ing paccmaTpuBaemoro
npumepa COL] nepeBa coOBITHII pa3BUTHA aBapuu NpuBeneHa Ha puc.8. Ha ocHoBe aHammsa u
pacueTa BEIMYMH Pa3IMYHBIX YPOBHEH MOCIENCTBUH aBapuH, OHUM OOBEIUHEHbI B OJHOPOJHBIC

rpynmbl (#a puc.7 u 8 ux tpu:  Y,,Y,,Y,). Kakublil BblueneHHbIA YPOBEHb XapakTepH3yeTcs

COOTBETCTBYIOIIMM 3HAYE€HHEM BEIMYMHBI BO3MOMKHOIO YINEPOa, BBIPAKEHHBIM B yCIIOBHBIX
emmnnnax E_=100,E, =250,E, =1000. 3arem C®Ll u ocranbHble HCXOAHBIC IAHHBIC

BBOJSITCA B IPOrpaMMHBIN KoMILIeKC. Ha ocHOBe kpurepus

WR,, = E1* p{yl00} + E2* p{y102} + E3* p{yl01}

cpeactBamu IIK ACM cTposiTcs MaTeMaTH4ecKHe MOJEIM pHUCKAa M BBINOJHIIOTCS pacyeThl
OXKUIaeMoro ymiepba OT BO3MOXXHOW aBapud (MpoimBa He(TH), 3HAYMMOCTEH UM BKIAIOB
JJIEMEHTOB B ITOKa3aTelb pUCKa. Pe3yibTaThl aHadM3a pUCKa MPHUBEICHBI Ha puc.9.
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Puc.9. ABTOMaTH3MPOBaHHOE MO/IEIMPOBAHNE H OLIEHKA PUCKA

[TpumenumocTs pazpadorannoit Texuonoruu u [IK ACM C3MA nns ananuza HBP cuctem
MOJTBEPKJICHBl pEUICHHEeM MPaKTHYECKUX 3aJad U CpaBHEHHEM c 3apyOexHbIMU opasmamu [1K
"Risk Spectrum" (IlIBemmsi) u "Relex Software" (CIHA). OAO "CIIMK C3MA" npomomxaet
paboTsl Mo coBepieHcTBOBaHMIO TexHOMoruu U [IK ACM u ux agantanuy K HOBBIM IPEIMETHBIM
obnactsim ananu3a HBP cl10HBIX CHCTEeMHBIX 00BEKTOB M MPOIIECCOB.
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