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CTBO C KOHTPOJIEM TOPEHUS TOIJIMBA, CMECEIIPUTO-
TOBUTEJIBHBIN Y3€JI, OTHEYTIOPHBI TYHHEIb-KaMepa
u 1p.). KPT nipoiuen UCIIBITAHUS B TPOMBILUTEHHBIX
YCJIOBHUSIX, KOTOPBIE TMOATBEPIMIIU €TO BEICOKYIO 3(-
(beKTUBHOCTb.

JlaHHBIIT BomoHarpeBaTesp obecreynBaeT 3HAYM-
TEJIbHYI0O 9KOHOMHIO TOIUIMBA U CHWXEHHUE BBIOPO-
COB B OKPYXaIOLIYIO Cpelly. YCTaHOBKa BOJOHArpe-
BaTesst Ha O0bEKTE TEMIONOTPEONeHUS CIIOCOBCTBY-
€T MOBBILICHUIO KOM(OPTHOCTH XUIIbSI, YIYYLIEHUIO
9KCIUTyaTallMUOHHBIX TTOKAa3aTeJIeil CUCTEMBI TeIUIO-
CHabXeHUA 1 6€30MacHOCTH Tpyia 0OCIyXMBAIOLLIe-
ro rnepcoHaa.
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1. Bamykoe I1.M. TIpobneMbl YCTOHYHUBOCTH U Ge3-
OMACHOCTH Ha MPEANPHUATUSX KOMMYHATbHOM 3Hepre-
TUKM // Be3onacHocTh Tpyaa B MPOMBILIJIEHHOCTH. —
2001. — Ne 3. — C. 17-19.

2. Cocnun IO.11., Byxapkun E.H. BeicokosddeKTHB-
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Kax MyTeM [IyGOKOro OX/1aXaeHHUs! POAYKTOB CTOPaHHsl //
Teruosnepreruka. — 2000. — Ne 1. — C. 59—61.

AAEEAEREEEAE R AR A A A I A R A I I TSISSSSISS

YOK 658.567.004.65:519.21

© KonnekTus asTopos, 2002

OCHOBHBIE NOKA3ATEJ/IN PUCKA ABAPUU
B TEPMUHAX TEOPUN BEPOSITHOCTEW

AN. TPAXOAHKMH, kaHa. TexH. Hayk, [O.B. AEITSPEB, M.B. JIMCAHOB,
KaHA. u3.-mar. Hayk, A.C. MEYEPKUH, z-p TexH. Hayk (IYIM «HTY
«[MpomsiwnenHas 6esonacHocTs»)

Ilpu Kcmonb30BaHMM OCHOBHBIX MOKa3aTeNeil pucka
aBapMM Ul KOJIMYECTBEHHONH OLEHKM PHCKA, NPOBOAU-
MO#l B paMKax A€KJIApPUPOBAHMS Y IKCIIEPTH3bI TPOMBILL -
JICHHOH 06€30TMacHOCTHU OMNAacCHBIX MPOU3BOACTBEHHBIX
06bekToB (OIT10), BaxHO cO6/1I0AaTh EAUHCTBO MOAXOLOB.
PesynbraThl BLIGOPOUHBIX MPOBEPOK MOKA3bIBAIOT, YTO B
HEKOTOPBIX JEKJIapaLlusiX NPOMBIIIIJIEHHOIN 6€30MacHOCTH
HE BCErAa OCTATOYHO YETKO M OMpPEAENIEHHO NPENCTAB-
JIEHBI pe3yJbTaThl aHaJiM3a pucka aBapuu Ha OTTO. Ilo-
3TOMY, PYKOBOACTBYSICb MeTOAUYECKUMM YKA3aHUSIMH T10
TIPOBEICHUIO aHAJIN3a PUCKA OTIACHBIX IIPOM3BOACTBEHHBIX
o6bekToB (Pl 03-418—01), paccMOTpUM MOHSATHE «PUCK
aBapuu» KaK MEpy OMacHOCTH, XapaKTepHU3YIOLLYIO BO3-
MOXHOCTb BO3HUKHOBEHHUsI aBapuu Ha OTTIO u TsixecTb ee
MOCJEACTBU.

Tak xak aBapust Ha OTTO MOXeT GBITh OTHECEHA K CTy-
YalHBIM SBJIEHUAM, TO B CAMOM INPOCTOM Cjlyyae Mepa
OMAacCHOCTH MOXET ObITh OLIEHEHA NpM aHaIu3e Ciyyaii-
HBIX BEJIMYMH YIUepOOB (TMOTeps) OT aBapuu. Tak, mpu
PacCMOTPEHHUM COOBITHSI «OTKa3 TEXHMYECKOrO yCTpOii-
CTBa»' B TEOPUM HAJEXHOCTH [1, 2] OnepHpyIOT B OCHOB-
HOM JUCKPETHOM XapaKTepUCTHUYECKOM CJIy4aiftHOM BeU-
4YuHOM X (B 6osee oblueM ciy4ae ciydyailHOM BEJTMYMHOI
T — MOMEHTOM BpEMEHU HACTYIIEHHS 0TKa3a), KoTtopasi
paBHa 1, ecim 3a onpefesieHHOE BpeMsi OTKa3 MPOMCXO-
auT, ¥ paBHa 0, ecit He NPOMCXOAMT. B cBolo oyepens,

! BeposiTHOCTB Takoro cobbiTust onpenensiercs B P 03-418—01
KaK «TEeXHUYECKHI PUCK».

COOBITHS, CBSI3aHHBIE C KPYIHBIMU HEXEIATENbHBIMHU 110-
CJICACTBUSIMU B CJIOXHBIX CUCTEMaXx (Hanpumep, 6aHKpOT-
CTBO KoMnanuu', aBapust Ha OI1O), 06BIYHO aHANTU3HPY-
10T, pacCMaTpuBasi CJydyailHylO BEJIMYUHY MOTEPD (ylUep-
60B) Y 20 [3] npu miaHUpYeMO# MM OCYLIECTBIAEMON
HAesATENILHOCTU. B obnacTu rnpoMelLieHHOM 6€30MacHOCTH
Y 20 — 3710 cnyyaitHas BeIMYMHA MOTEPD (ywep6oB) ot
aBapuu npu akcrayartauun OITO. OtMeTHM, 4TO NpUBe-
neHHble B PI1 03-418—01 onpeneneHUst KOJIUYECTBEHHBIX
nokasaTejie pycKa aBapuu (MHIWBUAYAIbHbIN, KOJIEK-
TUBHBI ¥ COLMaNbHBIN PUCKH, OXHMIAEMBIN yliep6)
NPEJCTaBIISIOT CO00M COBCTBEHHO XapaKTEPUCTUKM CITy-
YaiHOM BEJIMYMHBI aBapHItHBIX MOTEPh Y NPU 3KCITyaTa-
uuu OTIO0.

Heckoabko OCOGHSIKOM CTOMT ONpeneneHUe «MOTEH-
LUHaJbHBIA TEPPUTOPUANBHBIA PUCK», KOTOPOE XapakTe-
pH3YeT Cily4aiHOe COOBITUE — BO3HUKHOBEHHWE B ONpeE-
JeJICHHOM TOUYKE TEPPUTOPUU (HaKTOPOB aBapuu, mOCTa-
TOYHBIX JUISl CMEDPTEJBHOTO NMOPaXEHHUs 4eJoBeKa, M
OMNPEACIIAETCA, KAK U TEXHUYECKUI PUCK, AIUCKPETHOM Xa-
PaKTEepUCTUYECKON CllyyailHON BeMYUHOM D, paBHOIi |,
€CJIM 32 OMNpEAEJEHHOE BPEMS TaKOE COOBITHE MPOUCXO-
JUT, WX paBHO# 0, eciM He NMPOMCXOLMUT.

OOGBIYHO B MPAaKTHKE aHAIM3a PUCKA aBapUM MoTepH Y
pasnensiorT Ha MaTepuajibHble G (HenpepbiBHAs Cllyyail-
Hasl BeJIMYMHA) M yoackue N (OMcKpeTHas ciayyaitHas

! Ha 5KOHOMHMYECKOM XaproHe ropopsr: «PHCK — 3T0 Hexe-
JIaTeNbHbIE MOTEPH».
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BeJIMYKMHA). B manbHeMILIMX pacCyXIEHUSIX, JUTSI ONUCAHUS
JUCKPETHBIX U HENMPEPHIBHBIX CIyYailHBIX BEJUYUH, Oy-
JIEM MCIIONB30BaTh COOTBETCTBEeHHO N U G, a s obiuero
ciyyast yroTpeosartp Y.

CrieniMaJIbHO OTMETHM, YTO JANIbHEHILIHE PACCYXXACHUS,
He MpEeTeHIys Ha HOBU3HY U BCEOXBAaTHOCTb, IPUBOISTCS
JUTSL YIIOPSIOYEHMS ¥ OTIPEAC/ICHUSI MECTA B TEOPUH BEPO-
SITHOCTEH IoKasaTesieil pucka aBapuu, UCIIOIb3yEMBIX ITPU
JIEKJIapUPOBAaHUH M 3KCIIEPTH3€E MIPOMBILLIEHHOHN 6e30nac-
Hoctu OITO. Kpome Toro, o6paTiM BHMMaHHE Ha TOT
(daxT, YTO B MpaKTHKEe aHAJIKN3a PUCKA aBapHU 4Yalle Omne-
PHUPYIOT HE C BEPOSTHOCTSIMH, a CO CPEIHUMU UHTCHCHUB-
HOCTSAMM (4acTOTaMM) HeXeJaTeJIbHBIX COOBITHI 3a OIl-
penenenHoe BpeMsi. EciiM paccMaTpUBaTh MPOUCXOASILLIAE
aBapMy KaK CTallMOHAPHBII MyaCCOHOBCKHUIA MTOTOK COObI-
THIA, TO CBSI3b MEXAY BEPOSATHOCTBIO COOBITHS A 3a BpeMst
t ¥ er0 UHTEHCUBHOCTBIO A JOCTaTOYHO IpocTa [4]:

P (t)=1-e™, M

npu Ar<0,01

P, (1)=As

Tlostomy Bce mocieayolmne GopMyibl B JaHHOU CTa-
ThE MIPUBOAATCS B TEPMUHAX TEOPUU BEPOSITHOCTEN U MPU
HEoGXOIMMOCTH MOTYT GBITh JOCTaTOYHO JIETKO BHIOM3-
MeHeHbl. bojiee mogpoOHO 0 CBSI3M BEIMYMH, UCTIONB3Ye-
MBIX TpH OLIEHKE PHUCKA aBapuM, U3JIOXEHO B pabore [5].

PaccMOTpUM TUCKDPETHYIO CIIy4aifHYIO BEJIMYUHY JIIOA-
ckux nortepb N nipu aBapuu Ha OITO ¢ BO3MOXHBIMH 3Ha-
yeHUusaAMHU 1y = 0, 1, n,, ..., n,. Kaxnoe u3 sTux sHaueHU#
N MOXeT NPUHSATb C HEKOTOPOi BEPOATHOCTBIO Py, P, Py,
wves Dpe OnucaHve OUCKPETHOM CNy4yailHOU BeNMYUHBI N
CUMTAETCH TOJHBIM C TOYKHU 3PEHUS] TEOPUM BEPOSITHOC-
Teil, €CIIM YCTAHOBJIEH 3aKOH pacrpeesieHUs Clly4aifHoi
BEJIMYMHBI, KOTOPEIH OOBIYHO MPEACTABSAIOT B BUAE psina
pacnpeneneHus [4).

n, 0 n | n | on n,

k
?, 1-Y p, p| p wlop | I3

i=l

k k
Mpuyem 7 =1, D= 1-Y'p, — BeposTHOCTD 6e3a-
i=0 i=l

BapuitHo# akcrutyatauuu OITO.

Yto6bl mpuaaTh pALY pacnpeneiacHus 6osiee HaMIsIA-
HEII BHA, NMpUOeraloT K ero rpaduyeckoMy usobpaxe-
HMIO: TI0 OCH abCHMCC OTKJIAABIBAIOT BOBMOXHBIE 3Haye-
HUA CIy4YalHOIl BEIMYMHBI, a 10 OCH OpAWHAT — BEpOAT-
HOCTH 3TMX 3HaueHMi. IS HamISIHOCTU MOJy4YEHHBIE
TOYKH MHOTAA COEAMHSIOT OTPe3KaMHU NMpsiMbIX. Takas ¢pu-
rypa Ha3bIBaeTCsl MHOTOYFOJIbHUKOM pacrpezienieHus [4).
IIpMep MHOTOYTOJILHMKA pacrpeieNeHUs] Yucia rnoru6-
LIMX TIpY aBapMM Ha HedTenepeKayuBalollleif CTaHLHUU C
pe3epByapHBIM [apKOM IIpeAcTaBlieH Ha puc. 1. MHoro-
YTOJBHHUK pacrlpelesieHus, TaK Xe KaK U psal paclpene-
JIEHUS], TIOJTHOCTBIO XapaKTEPHU3YET CIy4YaiHYIO BEIUYHU-
Hy, OH SBJISIETCS OXHOM U3 POPM 3aKOHa pacrpeneaeHus.

Pi,
1.6-05 o=
T
13 ‘."‘
N % H
N, h ;'
N\ ] ! 1
1.6-06 : -
n — 1T
' [
s 1. 2T
\ 'R
hd []
1
1.£-07 3
T
- 1LE-08
7 10 700 nj,ven,

Puc. 1. MHOroyroJbHHK pacnpejelieHus YHMCJIa HOrHOMHX
npH aBapHH Ha HedTenepeKkauHpawieil CTAHUHH C pe3ep-
BYApHBIM NapKOM

C TOYKH 3pEeHHUSsI TEOPUU BEPOSITHOCTEN HETPYAHO YybOe-
JUTHCS, UTO JUTSI HETIPEPBIBHOM CJIy4yaHOM BETUYUHDI P
pacnpeneeHUs TOCTPOUTD HENb35: HENPEPbIBHAS CIy4aii-
Hasl BeJIMUMHA UMeeT OECKOHEYHOe MHOXECTBO BO3MOX-
HBIX 3HaYeHHU M (TaK Ha3bIBaEMOE «HECUETHOE MHOXECTBO»).
Kpome Toro, Kaxnoe oTAeIbHOE 3HaYeHUEe HETIPEPLIBHOM
ClyyaifHOM BEJIMYHMHBI OOBIYHO HE 00J1aaeT HUKaKoW OT-
JIMYHOM OT HYJSI BeposTHOCThIO. [To3TOMYy camasi yHUBED-
cajibHasl XapaKTepUCTHKa JIo6oH clyyallHOM BEIUYMHBI
Y — ee dynkuus pacnpeneneHus F(y), paBHasi BEpOST-
HOCTH P TOro, YTo clyyaiiHasl BEJIMYMHA Y MPUMET 3Ha-
YEHHE MEHbLE }:

Fy)=PHY<y). (2)

@OyHKUM0O pacnpeneyieHdss F(y) MHOTOa Ha3bIBalOT
HHTETpaJIbHBIM 3aKOHOM pacrpezeieHus [4].

B npaxTike aHaiM3a pucka [6—8] 0ObIYHO UCTIONB3YIOT
HECKOJIbKO BUIOU3MEHEHHYIO XapaKTEPUCTUKY CIIy4aifHOM
BEJIMYUHBI IOTEPh

F(y)=P(Y2y). 3)
Yauie ee HaswiBaloT F/N-xpuBoil (ZMarpaMMoi) WUy
F/G-xpuBoii. 3a 3TMMHU 00LIEYNOTPEOUTENLHEIMU Ha3Ba-
HHUSIMH «CKPBIBaeTCsI» KJlacCyecKast GyHKILMS pacnpene-
JIEHHS ToTephs F(y), TONBKO MOCTPOEHHAsi B KOOPAMHATaxX

{y; 1 — F(»)}, TaK KaK

F(y)=1-F(y). @

Hanee GyneM Ha3bIBaThb 3Ty XapaKTEPUCTHKY ciy4aii-
HOM BeIWYMHBI rotepb Y npu aBapuu Ha OITO uHTer-
panbHOM (yHKUMEi pacnpeaeneHus norteps F(y)
(F/ Y-xpusas). I'paduueckoe u3o6paxkeHuEe UHTErPAIbHOM
obyHKuMM pacnpenencHus F(n) moTepb mepcoHana rnpu
aBapuu (F/N-kpuBasi)! [isi MHOTOYTOJbHMKA pacrlpene-
JIEHUS, TIPEACTaBIeHHOTO Ha pUC. 1, MOKa3aHO Ha puc. 2.

! «CounanbHblit puck» cornacHo P 03-418—01.
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1-F(n)

20505
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51606
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-
=3

Puc. 2. Unrerpansuas ynkuns pacnpenenenns F (n)
9HCJA NOTHOMMKX 7 NIPH aBAPHM Ha HedTenepekaYuBalomei
CTAHIHH C pe3epByapHbiM napkom (F/N-kpusas): -

1 — KF(n) — BeposiTHOCTb rHbGeny 3a o nepcoHana, 6ouee n
YeNoBeK

OCHOBHBIE CBOMCTBA HHTErPATbHOM (YHKLMM pacripe-
nenenus norepb F(y) (F/Y-xpusast) Kak GpyHKUMH pac-
TIpefiesIeHHd nmoTeps npu aBapuu Ha OIIO F(y), moctpo-
€HHOM B KoopauHarax {y; 1 — F(y)}:

1. WUnTerpanbHas GbyHKUHMS paclipefeieHus: TOoTephb
F(y) — HeBospacraiomasi (GpyHKLMS C HEOTPHULATENb-
HO' obnacThio ompenesieHUS CBOEro apryMeHTa
y€[0,+20), Te. mpu y,> y,

F(»)sF(y).

2. Ha mmoc 6eCKOHEYHOCTH MHTErpajbHast QYHKLUS
pacrpefieNieHus 1oTeph paBHa Hymio ( F(+e)=0), a npu
HYJIEBOM apryMeHTe — NpPUHUMAET 3HaYeHME, PaBHOE
exunuue ( F(0)=1).

3. UnrerpanbHas GyHKUUMA pacrpeneneHus JIOICKUX
notepb F(n) — paspeiBHas cTyneHyarast (pyHKIHS, CKAYKH
KOTOPOU NMPOMCXONAT B TOYKAX, COOTBETCTBYIOLINX BO3-
MOXHBIM 3HAYEHUSAM CIy4yaiHO# BeTUYMHBI N, M PaBHBI
BEPOSITHOCTSIM 3TUX 3HauyeHuil. Cymma Bcex cKaukoB F (n)
paBHa eQUHHLE.

4, BepOATHOCTb MOMANaHUs Cy4aitHOl BEJUYUHBI Ha
3allaHHBIA y4acTOK 0<Y <3 paBHa MOZYJIO MpUpPALLEHUS
MHTErpaIbHOM (yHKUMM pacripeneneHus F(y) Ha 3ToM
y4acTke:

P(asy <B)=|F(a)-F(B).
B yacTHOM cnyyae npu g = 1 T 3HaYEHHE MHTETPATBHOM

oyHKUMHM pacnpefeneHus noteps HebtH F(g) mna nu-
HeNHOM YaCTH MaruCTpaJibHBIX HETENPOBOIOB PaBHO Be-

! Co3HaTeNbHO HE MPUHUMaeM B PACCMOTPEHHE OTPHLIATENb-
Hble 3HauYeHMs Y, KoTopble B OGIUEM CIyyae MOTYT CYLLECTBO-
BaTb W TPAaKTOBaTbCA KakK NMPUOBLUIb WM MOJNOXMTEAbHBI! 3¢-
¢heKT OT aBapuM. DTOT BONPOC BEHIXOAMT 338 PaMKM HacToALLER
CTaThbH.

POATHOCTH aBapuM 3a roj ¢ pasnuBoM 6Goisiee 1 T HepTH;
3HayeHue QyHKuuU F/Nnpu n = 1 yesl. paBHO BEPOSTHO-
CTH HECYACTHOTO CJyYasi CO CMEPTEJIbHBIM UCXOJIOM, CBSI-
3aHHOro c aBapueit Ha OITO.

OTnenbHO OCTAHOBUMCSI Ha BOMpPOCEe rpadUuecKoro
U300paxXeHUsT MHTErpaJibHONH (DYHKUMM pacripeaeseHus
notepb F(y) (F/Y-xpuBast), TaK Kak naxe B Haubosee
U3BECTHOM TEPEBOIXHOM HMCTOYHUKE O TNMPOMBIIIIEHHBIX
aBapusix [6] aJirOpUTM MOCTPOEHUS TIPEACTABJIEH C He-
TOYHOCTSIMU. K TOMy Xe B HEKOTODBIX JeKJIapalMsaX Mpo-
MBILUIEHHON 0e30nmacHOCTH (OOJIBIIMHCTBO Ppa3paboToK
3A0 «HUHaycrpuanbHsii puck», UKL «[Tpomrex6e3onac-
HOCTb»; 3KCTiepTH3a [ocynapcTBEHHOM 3KCIIEPTU3kI MPO-
ektoB MUC u 1p.) MHOTOYTOJBHUKH pacipeneneHus 1no-
Tephb BbAaloTCA 3a F/ Y-kpussle. [IpuMep HenmpaBuibHOTO
noctpoeHusi F/N-kpuBo¥ npuBeseH Ha puc. 3. [pu sTom
MpEeANPUHUMAIOTCS 6€3yCTIeIIHBIE MTOMBITKY aNNPOKCHMMU-
POBaTb TOYKH MHOTOYTOJIBHMKA pacrpe/ie/ieHHsI, KOTOPhIE
MOTYT HEMOCPEACTBEHHO COEUHSATHCS OTPE3KaAMH TPSIMBIX
TOJIBKO U1 HamIsiAHOCTH [4]. Kakasg-11u60 o6ocHoBaHHas
Lenecoobpa3HOCTb MOMCKA MAaNKOH (PYHKIIMOHANBHOI 3a-
BUCUMOCTH CPEIU AUCKPETHBIX 3HAYEHUI OTCYTCTBYET.

HanpuMep, BHUMaTeJIbHO pacCMaTpMBasi TaK Ha3blBa-
eMylo F/N-KpHUBYIO U PacroIOXEeHHBIE OKOJIO HEE TOYKH
(cM. pHc. 3), MOXHO y3HaTh, YTO B paiioHe aMMHMCTpPa-
TUBHBIX 31aHMi pa3 B 1000 yieT mpu aBapuu MOXET IO-
ru6HYTb TOuHO 1,3 yenoBeka. OmHAKO, CYAs MO aBTOPCKOM
F/N-xpuBoii, He MeHee Tex Xe 1,3 uen. 6yayT ruGHYTh yXe
ropaszo pexe — pa3 B 5000 ner, a pa3 B 1000 et noru6-
HET HE MEHee IOJIYeIOBEKa.

MOXHO NpeANONOXUTb, YTO UCIIONB30BAHHE HE TUCK-
PETHOM, a HENPEPBIBHON Cy4YalHON BEJTMYUHBI JIIOACKHX
MOTEPh Ha PUC. 3 CBSI3aHO C TPAKTOBKOM CMEPTH KaK Kpaii-
HEW CTENEeHW TPaBMUPOBaHMS 4YeaoBeka. OHAKO B 3TOM
ciyyae HeoOXOOUMMO pacrosiaraTh OZHO3HAYHOM 3aBHUCH-

lu6enb paszauyHozo konuvecmBa nodel
om aBapuli: paior admurucmpamuBreix 30aHud.
Hegpmecmabuausayuorroe npousBodcmBo

1L,E+00

7.5—0 7

1,E-02
7,E-03 -
N 7e-04

pasz 8 eoq

1E-05 ¢ 3

1LE-08 A e el . A
0 7 2 J ¥ 5 & 7
Konuyecm8o noeubwux ve Menee N ver.

Yacmonm.

Puc. 3. IIpamep HenpaBHAbHOrO nocrpoenus F/N-kpHBoit
(PMCYHOK 3aHMCTBOBAH H3 AEKJAPALHH NPOMBIILICHHOMN
6esonacuoctTd HI'IY «ITepBoMaiinedTh», paspaboTanHoit
000 «ITpoMDKkoDKcnepT»; 3KcnepTH3a nposeaena 000
«TeXHO/NOTHH: AHAJIH3 M YNpaBJeHHE»)
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MOCTBIO MEXIY CTEMEHbIO TPABMUPOBAHUS U, HATIPUMED,
MOTEPSIHHBIM BPEMEHEM XHU3HU uenoBeka'. Bo3MmoxHoe
TOJIKOBAHME BEJIMYMHBI JIIOACKUX MOTEphb B 1,3 yen. Kak
YCIIOBUSI HETIOCTOSIHHOTO HAXOXICHMS TMEepCOoHala Ha pa-
604YeM MeCTe ITOJIHOCTHIO HECOCTOSITEIbHO, TaK KakK BCE
BO3MOXHBIE YCJIOBHSI YMECTHO BKJIIOYATh B MOJIHOE 3Ha-
YeHHE BEPOSITHOCTH THOEU IMEPCOHANIa B COOTBETCTBUU C
TEOPEMOI YMHOXEHHUsI BEPOSITHOCTEH [4].

3nech HEOOXOOUMO BCHIOMHUTH, YTO OfHA U3 OCHOB-
HBIX LieJiell OLIeHKU pUCKa aBapuu — TOJyYeHHE JI0CTO-
BEPHBIX KOJIMYECTBEHHBIX NMOKAa3aTesieil, NMPUTOAHBIX JUIS
3¢ deKTUBHOrO yrnpaBJIeHUSI IPOLECCOM OOecCIeYeHUs
MPOMBILLIIEHHO# 6e3omacHocTH Ha OITO. OnepupoBaHue
HEOJHO3HAYHBIMM MCXOOHBIMU HaHHBIMU JACT TaKUE Xe
HEOJHO3HAYHBIC TTPAKTUYECKUE PEKOMEHAALINY U PE3Yb-
TaThl YIIPaBJICHUS.

Jnst yctpaHeHHUsT BO3MOXHBIX Pa3HOUTEHMI, a TaKXKe
6os1ee ynoOHoro nmocrpoeHust F/ N-KpUBBIX IIPUBEAEM BbI-
paxeHue (3) B pa3sBepHYTOM BUJE:

1, y=0

&

ZP.':I'PO’ O<y<y

=

_ k
F(y)— zpi’ ys-l<ysy:“

= ®)
Di, Vi <Y<Y
0, Y <y<oo

U3 dopmyn (3) u (5) craenyer, 4To HMKAKUE TOYKH,
0603HayaloIKe OTAEIbHbIE CLLEHAPUU aBapUHU, HE MOTYT
Jiexarb Bbillie F/ Y-KpUBOI.

JLisi HenmpepbIBHOM Cly4aitHOM BEMMYHWHBI MaTepHATb-
HBIX IOTEPb Npy aBapuu G MOXET OHITH onpeaeeHa GyH-
KUUS TUIOTHOCTHU pacripeeieHUs (MIOTHOCTh BEPOSITHOC-
™) [4]:

f(8)=F'(g)=-F'(s). (6)
Cpenu OCHOBHBIX YHCJIOBBIX XapaKTEPUCTUK CIYYANHBIX
BEJIMYUH HYXHO MpEXIE BCETO OTMETUTh TE€, KOTOpHIE
XapaKTEepU3YIOT MOJIOXKEHUE U pa3bpoc 3HAYECHUH Cllyyaii-
HOM BEJIMYKHBI HAa YUCJIOBOM OCH (MaTeMaTU4YECKOE OXH-
JlaHue, MOZa, MelhaHa U AMCHEPCHs).
MaremaTtHueckoe OXUAAHUE NUCKPETHOM ciyyaii-
HOM BeNUYUHB N (KOJUJIEKTUBHBI PHCK COTJIACHO
PII 03-418—01) onpenensiercss KaK

k
Rin = M[N]= ;”ipi . @)

Ecnu BBECTH B pacCMOTPEHHUE CIy4YallHYIO BEJTMYMHY
YlCa PUCKYIOLIMX monacTb B aBapvio U, To MOXHO 3a-
nucarh obllee BBIPaXXEHHUE VISl CPEHEro MO IPyIIe puc-
KYIOLUMX MHAMBUAYAILHOTO PUCKa R = KaK MateMaTuyec-
KOTrO OXMAaHUsl M yacTHOro ciyyaiHbIX BeTUYUMH N u U:

' IlIkana Poccepa (R. Rosser, P. Kund, 1978).

N 1
Rlul;l =M|iﬁ]=M[N]Ml:U]+Kn,I/u’ (8)
rae K, /o — KODPEJISIUHOHHBI MOMEHT [4] ciyyaitHbiX
BesinyuH N u 1/U. B yactHOoM ciyuae nipu U = const
N 1 R
R =M|—|=—M|(N =t
=] |- tm ]2 ©

rae u — obluee YHUCIO PUCKYIOLIUX JIIOAEH.

MareMaTHuyeCcKOe OXHIaHME HEMpPEePbIBHOW Clyyaii-
HOW BeJWYUHB G (oXuzaeMblii yuepd corjacHo
P/ 03-418—01) onpenensieTcss Kak

Ry =M [G]=[of (3)ds. (10)

Mogoit H OUCKpPETHOI CllyyailHOM BEJTMYMHBI HA3BI-
BaeTcs ee HauboJjiee BEpOSITHOE 3HAYEHHUE, a HEMpephIB-
HOW — 3HAYEHME, B KOTOPOM IJIOTHOCTb BEPOSITHOCTH [4]
MAaKCHMAaJIbHa.

MenuaHoit He ciay4ailHOI BEJMYMHBI Y Ha3blBaeTcs

TaKoe ee 3HaYeHue, 11t Kotoporo P(Y <.Me)=P(Y > Me)
{4]. B ciyyae CUMMETPUYHOTO MOJAJIBLHOrO pacrpesesie-
HHUsl MEIMaHa COBMAJAcT C MaTEMaTUYECKUM OXHIaHUEM
U MOJIOH.

JL1st NOHOTHI NpHUBeAeM U (opMasIbHOE ONpeneaeHne
JUCTIEPCUM CIYYallHOM BEIUUYMHBI Y — MaTeMaTHYeCKOe
OXUIAHUE KBApaTa COOTBETCTBYIOLLEH LIEHTPHUPOBAHHOM

o

semmunnn ¥ :D[Y]=M [Yz]' Bonee noapo6HO o cBOii-

CTBaX U Ccrocobax BLIYMCIECHUS TUCTIEPCHU YUTalTE B pa-
6ote [4].

B TepMuHax TeopuM BepOSITHOCTEH OCHOBHBIE NTOKAa3a-
TeJIM, UCTIOJIb3yEMbIE NPHU aHaIK3e pyucka aBapuu Ha OITO,
NIPEJCTABJIEHBI B TabIHIIE.

KpaTko kocHeMcst Borpoca 0 TOUHOCTH ¥ AOCTOBEPHO-
CTHU NOJIyYaeMbIX OLIEHOK, TaK KakK B OOILUEM Cjlydae NpH
aHaJIM3€e pUCKa aBapyUM NMPUXOIUTCSA UMETh JeJIO C HETOU-
HBIMU M HETIOJIHBIMU UCXOOHBIMU JaHHBIMM, a paccMmar-
PUBaETCsl TOJBKO OCHOBHAsl YaCThb CIEKTpa CLICHapHeB
BO3MOXHBIX aBapuit Ha OI1O. B camoM npocToMm ciyyae
MPYU pELIEHUU MOAOOHBIX 3aay BMECTE C METONAMU TEO-
PHMH BEPOSTHOCTEN MOTYT MCIOJIb30BAThCSI, C COOTBETCTBY-
IOLMMHU YCJIOBUSIMHU, CTAHIAPTHRIE METOJbI MaTEMATHYEC-
KOI CTaTMCTUKH, KaK JUTSl ONpeAeNieHHs 3aKOHOB pacripe-
JIeJIEHUsl ClyYyaHBIX BEJWYUH TOTEpb NMpPU aBapHM Ha
OI1O, TaK ¥ IS HAXOXACHUS HEU3BECTHBIX [TApaMETPOB
3TUX pacrpeieeHU.

B 3akioueHue, B KauecTBe 0000IIEHNUS OTMETUM Clie-
aylouiee:

1. Ucnonb3oBaHue Gonee rnojHoro Habopa nOCTOBEP-
HBIX KOJTMYECTBEHHBIX ITOKa3aTeJeii no3posseT 6ojiee 060-
CHOBaHHO OLEHUTb PUCK aBapUU U MPELJIOXKHUTH PEKOMEH-
JlallM}, HampaBJIeHHbIE Ha 00ecrneyeHUe MPOMbILIEHHON
6e3onacHoctu OITO. [1pu KOJIUYECTBEHHOM OLEHKE PHC-
ka aBapun OITO 3agaya MaKCUMYM — OIPENEJIMTD TIOJI-
HBII psi pacrnpefefieH!usT pacCMaTPUBaEMBIX CIIy4YaiHBIX
BesiMuMH X, D u N, noctpouts F/Y-KpuBble WK (YHK-
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Tlokasarens pucka CnyuaitHas IMoka3aTenb pUCKa B TEPMHHAX TEOPHH
Tun . dopmyna, onucaHue
aBapuu Ha OIIO BETMYHHA BEPOSTHOCTEH
Texuuueckmuii Ectb-Her JluckpetHass ~ BeposTHOCTb OTKa3a ¢ P,., — BEPOATHOCTH TOTO,
PHCK oTkas X XapaKTepyHC-  ONpEeNESIEHHBIMH MOCIIEACTBHIMH, yTo X=1
THYECKas KOTOPBIi IPOU3OHAET 3a
HEKOTOPBIIt OTPE30K BPEMEHH
ITotenunaneubii  EcTb-HeT dakToph! To xe BeposTHOCTh BOBHHKHOBEHHUS 32 D,-, — BEPOATHOCTb TOTO,
TEPPUTOPHANIBHBIH ~ CMEPTENBLHOTO OINpENEIEHHOE BpEMs B HEKOTOPOii yto D=1
pHCK nopaxeHus D TOUKE IPOCTPAHCTBA (aKTOpOB
CMEPTENBHOIO NOPaXKEHHUS
CoumaneHslif puck  Jlionckue motepr  JluckperHas — WHTerpanbHas GpyHKIHs F(n)=P(N2n)
(F/N-xpusas) npu aBapuu N pacnpeneneHus JTIOJCKHX NOoTeph - =n
ITonHoe onucaHue To xe To xe Psn pacnpenenenus N w] 0 | |n . m
i 1 - s
CLIEHapHEB aBapHH (rpaduueckH — MHOTOYTOJIBHHK :
¢ rubenbio mognei pacripeie/ieHHs) LBERDY I S N N e
- 1
KonnextupHbrit —— —— MartemaTtnueckoe R =M[N]=Ynp,
puck (R, ) oxunanue N i=l
. N 1
Wnpusunyaneueiii  Jlrogckue notepu  JIMcKpeTHele  MaTeMaTHueckoe R,.=M [—] =M[N]M [—] +K, ...
puck (R, ) npu aBapuu N u oxuganue N u U 4 4
YUCITO pUCKyroumx U
Puck Matepuans- Marepuanpupie  HenpepbiBHass UnrerpansHas dyHkuus F(g)=P(G=2g)

HBIX MTOTEPh MOTEPH MPH
(FIG-xpuBas) aBapuu G

TTonHoe onucanue To xe To xe
CIIEHapHeB aBapuu

C MaT€pHaJlbHBIMH

MOTePAMHU

OxunaeMbrit —— ——
yiep6 (pr())

Haunb6onee —«— —«—
BEPOATHBII yiIepo

ITonHbri Jlronckue u CMelaHHas
OXXHMAAeMBIit Bpeq MaTepuasbHbIE

(yuep6) ot NOTEPH NMPU aBapUH

aBapuu (R;) N,

LMIO TUIOTHOCTH BEPOSITHOCTH MoTepb G OT aBapHu; a
3aJaya MUHUMYyM — TIOCTPOMTH PETIPE3CHTATHBHBIA CTa-
TUCTUYECKUH psL ¥ ¥ OLEHUTh OCHOBHBIE YUCIIOBBIE Xa-
PAaKTEPUCTUKU CIYYAHBIX BEJIUYUH MaTEPUANBHBIX G U
moackux N norepb (MaTeMaTUYECKOE OXHUIAHHME, MOLA U
JUCTIEPCUS).

2. Crieumanucram-pa3paboTyMKaM JeKIapaluii, KaH-
JUOaTaM B 3KCHEPTH ¥ 3KCIMEpTaM B 00JIaCTH MPOMBIILI-
JICHHOW 0€30MacHOCTU PEKOMEHAYEM OOpaTUTh ocoboe
BHMUMAaHHUE Ha NPAaBWIBHOCTb TPAKTOBKHM OCHOBHBIX ITOKa-
3aTeJieil pucka, NPUBOAUMBIX B paboTax mo aHAJIU3Y pHC-
Ka aBapuit Ha OIIO.
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