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Mpeagucnoewne

3anaud, OCHOBHLIE NPHHLUMNTEL W NPaEMNa NpoEegeHyn paboT No rocygapcTBeHHON CTaHAapTHIaLMIA
Poccuiickoi Penapauwy yetasoanedsl [OCT P 1.0—92 «locynapcTeedHan cHCTeMa cTadgapTyaaluy Poc-
CHACKOW Pegepayui. OcHOBHEE NonoEeHwRs 1 TOCT P 1.2—92 «[ocynapcTeeHHan CHCTEMa CTaHdapTMaa-
umu Pococuickod ®enepaumi. Mopaook paspadoTid rocyJapcTEeH b CTAHOApToORS

CBegeaHHA O CTaHOgapTe

1 NOOAroOTOBNEH HaydHo-MConeJoBaTensCkMM UEHTDOM KOHTDONA W OWarHOCTHEN TEXHWYSCKHE CHE-
TEM Ha OCHOBE COBCTEEHHOM ayTeHTU4HOM Nepepoaa cTaHfapTa, YKailaHHoro B nyHeTe 4

2 BHECEH Hay4yHo-TexHu4ackdm ynpaenessen MNoccradpapta Poccum

3 YTBEPWIEH W BEBEOEH B OEWCTBWE Mpukasom $enepansHOro aredTcTEa NO TeXHWYECKOMY
PEMYNHEOBaHMID W MeTponor oT 31 man 2005 r. Ne 110-ct

4 HacToAWMA CTaHOapT ABNRETCA MOAWMLUWDOBaHHEIM NO OTHOWEHKID K MEMIYHApoOOHoMY CTaHgapTy
M3K 610781991 «MeToak aHan«aa HagesHocTH. MeTon CTpyRTYPHOR cxemibl HagemsocTvs (IEC 6107815891

wAnalysis techniques for dependability — Reliability block diagram methods) nyTem BHECEHMA TEXHAHECKMXK
OTENCHEHWA, 00 EACHEHKE KOTODLIX NPHBEOEHD BO BEEAEHWN K HACTOALEMY CTaHOADTY.

HavmeHoBaHuwe HACTOALLEID CTAHAAPTA MIMEHEHD OTHOCUTENEHD HAMMEHOBAHWUA YHAIAHHOID MENTyHa-
pPOOHOMD CTAHAARTa ONA NpuBeafeHdA B cooTeeTcTEME ¢ TOCT P 1.5 (nogpaagen 3.6).

HasmeHeHHA, BBEOEHHEIE B HACTORLWA CTAHOAPT N0 OTHOWEHHIO K MENdyHapogHoMy crasaapty, oby-
CROBNeHbl HeoBX0OMMOCTREID HaMBones NoONHOre ACCTUEEHMA LENEH HAWWMOHANBHOW CTAHJADTHUAALIMK

5 BBEQEH BMNEPEBLIE

iMrghopmalua of UFMeHSHUAX X HACMOALLEMY cmandapmy NyBnukyamcA & yKaizamane «HayuoHankHbe
Candapmeds, 8 MEKCIT HNTUX UIMEHENUT — & UWDoDMaULoHHEY Wrazamenay «Hayuonansnee cmakdap-
Mbie. B coywae nepecMompa Wil omMessl HacmoAweso cmandapma coomaemomeayiowan nghopmayus

Gydem onybnuxosana & UuNhopsMaLuoNHOM yralamene «HayuonaneHee crmandapme s

B CrangaptuHdgopm, 2005

HacToAwWi cTasgapT He MOWET DbiTh NONHOCTBES WNWM YACTHYHO BOCNPOWIBEOEH, THDaMMpPOBAH W
pacnNpoCTPaHEH B KAYeCTEE OhWUUKANEHOM ManaHka 623 paspelueHnA DeaepankHOrD areHTCTES N0 TEXHWYE-
KOMY PEryNUPOBaHKID W METPOMNOTMM
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8.1.1 Hcnonk3oBaHve NPABKMNA YCNOBHOW BEPOATHOCTH
Mpw paBoTe co CTRYETYPHON cxemol, HaobpaskeHHoi Ha prcyHEe B, MCNoNbayioT ApYIMe MaTomk.
OOuH M3 TAKKE METOLOE COCTOMT B TOM, 4TOGR NOBTORPHD MCNONEICEATE CNenyIoLWEs COOTHOLEHNE:

R, = P{S5X paBotocnocoBueii) P, (X paBotocnocoBumi) + PSS LY oTkasasiuwi) «
w P {SS|X otkazaswimi),

roe R, — BBP cuctems; P {55 |4 pabotocnocobueit) — BBP cucTeMsl, Npl yenosuK, yTo Gnok X pabotocno-
coben; P (55X oTkazapwuid) — BEP crcTemil, NpW YCNOBKIA, 4TO 3NEMEHT X oTKazan.
Hanpusgp, 8cnv Ha pyucyHEe 3 aneMedT A4 OTEa3an, cTpyETYpHaa CxemMa cucTeMsl npecbpaayerca B
CTRYKTYDHYED CXEMY, MaoGpasesHHyIio Ha pucyHke 11,

81 Cf

_—cz—

Pucyror 11

Moatomy F, (58] oTkasaswmid) = Ry Ry T Rgo R — Rgy Ry Rpo K-
Ecnd anemedT A paborocnocobed, CTRYETYPHAA CHEMa CHCTEME NPeoBpasyeTca B CTRYETYRHYID CResy,
HaoDpakeHHYIo Ha pUcyHEe 12,

Cf

c2

Pucynor 12

Moatomy P, (55 | A paborocnocobusii) = Ry + B — By R,
CnenosarensHo!

Re=(Rpy + By — B Ry + (Rgy By + RgaRpy — Ry R Rpp i) = (1 — Ry
Ecnm R, = K., = K- 1 R, = R, = R, TO BeilU@yNoMAHYTaA (oplyna ynpowasTes 40 Blaa

Ry= (2R — Re )R+ (2RyRy — RyRE(1 — Ry). @

BrilwaynoMAHYTEF MeTod JonyCcKasTorA NPMMEHATE ONA nposepd dopryn (5—{7].

8.1.2 WcnonsaoBEadve ByneBkix Tadnuy

B.1.2.1 Obwwe NonoeeHR

My paboTocnocoBHoCTH, HIoBpaMEHHEIE © NOMOWED CTDYETYPHOR CREMBI HALEMHOCTH, MOMYT BelTe
onucanel Byneesivy fopaynamy. Hanpumep, Tpu anesedta 4, B v C, cogOMHEHHEIE NapannensHo (gna
palfoTel CHCTEME J0CTATOMHD 0aHoMo paboTocnocobHOro anemMeHTa), MoryT ObliTe NPEOCTABNEHEl CTRYETYDHOH
CHEMOE HAOBKHOCTH, MADOPaKEeHHDN HA pHCYHER 13, MNW onKcassl BYNEBEIM BRIDIAMEHAEM:

Sy=4 BV L {9}

roe S — cobbiTie, COCTOALLER B TOM, 4TC CHCTEMA HAXOOMTCA B paGoTocnocofHoM COCTORHMM,
A B WU = cobsiTHA, COCTOALIME B TOM, YTO KOMNOHEH TR A, B O HaxooaTea B paboTocnocoGHOM COCTORAHRM.

T
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A
|= 8 * 0
— G HE—
PuciyHox 13

Opwaro Byneas cobemua A, 1 O dopmyna (9) He MoryT BeiTe JaMaHaHsl BEBPOATHOCTAMA K, R, K-
ANA NomyYeHds opuynel ona onpegenesds BEP cucTesel, NoToMy 4TO BeipasEHMe (9) aanaaTtca Habopom
aNepeceramUMxcay cobuiTA, Beipakedne (9) MOMHO 3AMUCATE K3K CYMMY HENepecekaiiolMxch CoDbITHR
CReayrUMnM obpazom

55 = ABC W ABC Y ABC Y ABC'Y ABC 2 ABC 'Y ABC. (10
__ Cnoauyni bynesoh anrebpel Beipasenus (3) 1 (10) noedTuduel. Oasako B expaseHai (10) kaxgan Gykea
A A B, B C, CwmomeT BeiTe 3aMEHEHE COOTBETCTBYIOWMM 3naxkom BBP — R, {1 — R}, Ky {1 — Ag),

R (1 — Rp).
Ona BEP crcTemMel NONYyYas Cnegywyin opsaymy
Re= Rl — Be) (1=K {1 — KR (1 — Ry + (1 — BN — R+ Ryl — RpdR- +
=R Ry — Re) + (1 — RRgRy + RyRpgR (1)
Kasneei Gones npocTol cnocof 3andcH Belpasesia (3) ¢ NoMOoLWBD HENERPECEEADWMXCA COBLITHA MMeaT
Bia;
S§S=A+AB+BAC (12
Tawwm obpazom, K, = R, + (1 = KR, + (1 — Kg) {1 — K )R (13)

YpowEHHee BeipaseHa (11) u (13) woeHTrisEes.
Mpouece eeBoga dopynel [11) MoMeT BeiTe BenonHed Sonee NogpobHo C NpUMEHEHKMEM TI0NMUE
HCTHHHOCTH (TaBnuua 1) gna npecbpaiceaqds Beipasedds () B seipaked9e (10).

Tabnwua 1

ArEMEHT
Cucrama

A i i

0 il 1] H
i} i} 1 1
Q 1 1] 1
0 1 1 1
1 i} ] 1
1 i 1 1
1 1 0 1
1 1 1 1

MpumeadaHda —1— paborocnocobubii anssmanT, [ — OTKE3a8WWMA SNSMEHT.

Nevranacs no Tabnuue cCBepxy BHMI, MOMHO 3aNWCaTe CREOYOWWE BhIDAMEHWA ANA ONpegensHua
paSoTOCNOCOGHEN COCTOAHWA CHCTEMEI:

ABC, ABC, ABC, ABC, ABC, ABC, ABC.
Dopryna (10} ABNRETCA NOMMYECKHM 0D BEOMHEHMEM ITHUX COSBITHA.
8.1.22 lNMpesseHstse TaGnkU B MCTHHROCTH ONA NPHMEDa CTREYKTY DHOME CXEMBL, W3I0DpasseHHoH Ha DucyHie 8.

Mepeurcnents Boex koMbuHaumwi pabfoTocnocobHsX 1 OTHAIABLLMY INEMEHTOR CHCTEME! NPHEEOEHE! B
TabGniue 2.
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Tabnuuya 2

DrEMEET
Cucrama

B B2 1 &2 A

0 {0 o i Q 0
a a (i} 0 1 0
a ] o 1 a 0
a | o 1 1 1
a ] 1 i a 0
b a 1 0 1 1
Q | 1 | i ]
b ] 1 1 1 1
a 1 o 0 a |
a 1 o 0 1 0
bl 1 o 1 a 1
0 1 i} 1 1 1
i 1 1 0 a i
i 1 1 i 1 1
0 1 i | a 1
bl 1 1 1 1 1
1 0 1] 0 i 0
1 a o 0 1 0
1 a (i} 1 a 0
1 | o | 1 1
1 0 1 i { 1
1 | i 0 1 1
1 2 3 4 5 g
1 a 1 1 a 1
1 a i 1 1 1
1 1 o 0 a |
1 1 o 0 1 |
1 1 o 1 a 1
1 1 0 1 1 1
1 1 1 0 i 1
1 1 1 0 1 1
1 1 1 1 a 1
1 1 1 1 1 1

NMpuwmedanwme — 1 — paboToNoCoDHER 2naMedT, [ — OTHSIABWKWA ANBMEHT.

Mo Tabnuue 2 MosHD BeBpaTe kosbuHaury paboTocnoCoDHEX ANSMEHTOE M JANKHCATE BRPaEMEHHE ONA
BEP cHCTEME! C NOMOLWER NPOTHUBONONCHHE CODETHA

SS=FI B ClA+ BI B2 C1 T4+, ... .+ BIBIC1C24 {14}
M3 peipasenus [(14) cnegyeTt, 4To

Rg=1{1 = Ky ) {1 = RppW(1 = R )R-y By + {1 = Ry W1 = Rz} Bl = B) Ry +, 0,
R Ry R Rx Ry

BripakeHre (14) cogepsut 19 cobeiTHH, COOTEETCTEYIOWMX KomMBuHauMas paboTocnocobHOCTH cHoTe-
Mil, KOTOpBIE HEOBXOOMMD CYMMHDOBATE, YTOGR NOMYYHTE HCKOMEBIA pEIVNETAT. M3 NpUESgeHHOro NpMMena
NEFKD 3aMETHTE, 4TO BeipakeHie gnAa BBP, nomydesHo: Ha ocHoBe Byneea noaxona, O4WeHs CRODO MOMET CTaTk
HEDDOaDHMEIM.

B.2 Mogenw ¢ oBwmmH BnokammM

B CTpYETYDHON CHEME HAOEMHOCTH CHCTEM, PACCMOTPEHHRIX B pasgens 7, HW 0OWH M3 Bnokoe e
HCNoNBIYeTcA Bonee oaHoro pasa. ATo MoHeT BETE YOoOHD NEM NOCTROEHMH CTRYKTYRHON CXEeMEl HAOEMHOCTH
CUCTEMBl, WaobpameHHol Ha pucykxke 14. Hanpusep, anemedTsl C w D MornK Gkl BeiTe (YHELIMOHANEHO
NOOOGHBMA JNEMEHTIMA, OEACTEVIOWMMKA NO OTHOLWEHWIO OPYT K OpYTY K3k OyGnUpyIowMe aneMedTe, HO
anemedT [ pmoxeT DbiTe NOOKMOYEH TONEKD JNEMEHTOM B, YYHTRIBaA, YTO anemaHT B nogaeT nuTadue K O ¢
D. Ha pucyHie 14 H3obpameHo He TONBKD (DHIHYeCkos PacnonoMeHHe AaNeMaHToR, HO W CTRYKTYPHaA cxema
HAOEMHOCTH. B TaKo#l CTDYETYDHOR CXEME BAEKHD HANpaanaHua CTRENOK.
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A re
I-—[ $ o
=

PuoyHox 14

PabotocnocobHoCTe CHOTEME B BRILLEYEAZAHHOM CNyYae MoMeT BeiTe NPEOCTARMNEHA B CODTREETCTEHK

CO CTRYVETYPHOR CXEMONR HAOERHOCTH, B EOTOROR HeKoTope GnowM BxogAT Donee ogHore pasa, kak naobpa-
WEHO Ha pUcyHEe 15, 3Ta CTpYKTYPHAA cxema Bbna Nony4Y4eHa Ha oCHOBE CTRYETYDHOH CXedbl HAOeXHOCT W

CHCTEME], NPHBESEHHOA Ha PUCYHES 14, HA CCHOBE B0 AHANK3A W BLIOENSHKS Nap INeMaHToR, OOHOBDeMEH-
HislF OTKa3 KOTOPEX NDUBSOWMT K OTE33Y CUCTeMbl. Takkum obpaios, pucyHox 15 npeaoctaenaeT cobod nocneno-
BATENBHYID KOMOAHALMD TAKKX Nap aNeMeHToR.

1+«hdshdcF
H«HFHHY-}

PuHoyHox 15

Mp# paborte CO CTRYETYPHOW CXeMod NogobHoro THNa HenpasuneHo obpabarteieaTe BRoKW K3k He3anu-
CHMBIE NAPL W 3aTEM NepeMHeRaTe BEP nap. BMecTo a1oro HeobxoMMo MCNoNeEI0BaTE NOGoA M3 METoO 0,
npueeteHHex e 8.1.1 1 8.1.2.

Hanpumep, Mcnonesaya MeTomn, onvcadHsi B 8.1.1, nonyvasn:

Ry = P_(55|B paBotocnocoBueit) P, {8 paBotocnocoBusid) + P (55| 8 omeasaswmi) P (8 oTkasaswini),

e M (55|84 paGoTocnocofHei) 3anasTcA B COOTEETCTEMM CO CTRYKTYDHOW CXEMOA HAOBMHOCTIA, BENI04AD-
Wwesd napannensHee Gnoky O w D nockonsgy

Pr (55|8 okazaswmid) = P, (558 otkazaewwid |C paGotocnocoBusi) « P (O paBoTocnocobnmia) +
+ P (55| B orrasaewni |C otkasaswwin) P {C okazaswnid) = R R + O

Cnepgosarensun, M= (R + R — RpReo) B+ R R- (1 — Rgh= R R+ RgR-+ RpRp —
= R R — Ry Ry
Ha pycyskax 14 ¢ 15 npedcTapneHs painnydee cnocobsl MOOenypoBaHns OOHONS W TOMD Me onpege-
NEHKR OTEA3a. A WMEHHD, OTEAZ CUCTEMB NpOKCXOOWT Torga, korga oTeazank Gnokn Au Fwnd 6 O, wne O W
00 Opyrvsad cnoBamy, Bynessl BepadeHda ONA ondcadHda paboTocnocoBHoCTH CHCTEMBl 55 WK oTKasa
cHCTEME! SF DYOYT ogHHMK 1 TeMK ¥e ana oboux peoyHEoB 14 1 15

§§5=(AC) W (BO) Y (8D,
SF= (AR Y (B0 Y (TD),

Mpumeras MeTod, NpHeegeHHER 8 8.1.2, nony4asm JaHHee, NpHBedeHHEe B Tabnuue 3.

Tabnwua 3

DnmmaasT
CwoTeEma
A B M (]
1 1 1 1 1
1 1 1 0 1
1 1 1] 1 1

10
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Ouonuanue mabnuus 3

INEMERT
Cuctama

A g c O

1 1 0 0 0
1 a 1 1 1
1 a 1 a 1
1 Qa i 1 0
1 L} 0 0 a
a 1 1 1 1
Q 1 1 0 1
0 1 0 1 1
a 1 a 0 0
0 i 1 1 a
Q i 1 0 a
Q i a 1 a
0 i {0 0 {

NMpumedadue — 1 — paboToonoCODHER SnamedT, [ — OTHAIABWWA ANameEHT.

MpW NoMOWE TAENKUE! 3 MOEHD 38NUCATE CNEgVIOWes BelpakeHie ona BBP

Re= RyRgRe-Rp + ByRgRAl — Rph + RyRgll — Re}fip + Ryll — Rg)ReRp +
+ Rl = RRAL — Ry) + {1 — RORgR-Ry + (1 — RIRgRAL — Rp) + (1 — R,) Ryl — RoIR,.

3TO BREPAMEHHE MOXMHO YNPOCTHTE A0 BWOAE
Re= ByRy* RgRp + Rghi, — R RpRp — RpRgh,.
Opyrol MeTog, HCnNoneEeWWE obwme BNoKK, COCTOMT B CNEOYIOLWEM. CHAYana AHopUpyseT diakT, u4To
HEKOTOpRE BRoky noARNRIOTCA Bonee OQHOMD PAla, W 3aNKCEIBAIOT BelpakeHwe ona BEP R/ |
Ry=1(Ry+ Rg— RRg) (R + Ry — KgRp) (B + Ry — KeRp)

3 )
Ecnu ckobik nepemMHOMATE W YneHsl, noaobuse N~ B-u Ry A, 3aMeHnTe Ha byneskl 3HBUBANBHTE

R RpR-n RpRpR - cOOTBETCTEEHHO, TOR0A BepakeHse NnA BEP cucTemel K, MOMHO YNPOCTUTE 00 CREMYID-
L@ ro

Re= RyRe+ RgRp + RgRp — RyRpRp — RpRpRp
B.3 Mogenw m ¢3 n (HEMOEHTHYHEIS INEMEHTEI)

Metog onpegenesus BEP, npreaneHHed B 7.2.3, B 3TOM CNYYaE HE NEPHMEHHM.
Kak nprsep paccsoTpyi CHCTEMY, NDENCTABNEHHY IO CTRYKTYPHON CHEMON HAOeKHOCTW, KaohpaNeHHON
Ha pacyHEE 16,

5 0

]
siololnls

Pucyror 16

1



rocT P 51901.14—2005

BEP Takol cHcTeME ONpEOEnmioT MaTogamd, npHesgesrHssn 8 81,1 wnn B.1.2. Metog, npHeegeHHeR
B 8.1.2, tpaGyer 32 axoga. [MpW 3TOM BEPOATHOCTE OTHASA CUCTEMEI Fp MoweT OkiTe ONpeOenesa no
CNEOYHLER hopsayne

Fe=al = Rl = Rp) (1 — R} (1= Rp) (1 = Re) + {1 = B Al — Rp) (1 — Rep (1 — Rp)Rp +
F 1= Ry (1 — Ry (1 — RARG(1 — Re) + (1 — Ry (1 — RIRoAL — Rp) (1 — Ry) +
F (1 — RORy(l — Re) (1 — Rp) (1 — Rp) + Ry(1 — Ryg) (1 — Re) (1 — Rp) (1 — Ry,

BBEP cvcremsl onpeaenanT no hopayne
Ry = (1 — Fg).

Npumeyadusa —B HACTOAWES BDEMA NORBUNKWES Bonse sddexTieHele METOALI onpagenasis BEP ana pac-
CMATPWBESMOND CRYYan.

8.4 MeTon pegyeEumMM
WHorga cTpysTYpPHBIE CXEMbl BBIMMAGAT O48HE CNOEHLIMIA. Ho WCCnedocBaqKe No3BoONAST CIPYNNUPoORaTE
Gnoky B Bones yNpasnsemMele ANEMEHTS, TAENE INEMEHTE SONHKHE DT CTATUCTHYECKH HEIaBUCHUMBIMK. 3TO

D3AHAYAET, YTO HHKAKKE OBa (MnK Bonee) YyNpasnAeMBsIE INEMEHTa HE MOTYT COOepMaTe BNoK ¢ oaMHaKOBBLIM
oboaHaueHHes. MNMpuep NogobHOA CTRYETYDHOR CXEMB Ma0Spased Ha pucyHEa 17.

B 1
|
xt1 I — F X2
o, | e
I G P—
-  H
! — | —

1
:

|
— N
of K L — P
x| LK : ¥ 1@ X
|
| | R

PucyHox 17

MpueagesHan Ha pUcyHke 17 CTDYETYDHAR CREMA MOKET BbiTh YNPOLWEeHa 00 HIoOpaMeH ol Ha prCyH=
ke 188 NyTem oUEHEM HAOSXHOCTH YeTeipex Gnoxoa A1, A2, X3 v A4 e cooTeeTcTEMM c 8.1, 7.2.3, B2 W T7.2.3
COOTEETCTEEHHD. CTDYKTYDHAR CXema, WaohpameHHas Ha pucyHie 18a momeT DeiTe pEdyuMpoBRaHa oo CTPYEK=
TYPHOH CXeMbl, MAoDpameHHoR Ha pucyHEe 18a.

12
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= e

a b
Pucyrok 18

Cnegosareness, BEP cucTemel, CTPYKTYDHAA CXEMA KOTODOH COOTEETCTEYET HAODDameHHon Ha pUCYH-
ke 18e, ONpegenswnT B COOTEETCTEMK ¢ 7.2.2 no dopuyne

R.‘E.' . Rl’t H.'I.'E - H.‘[’.‘! R.’t’d _R.J:'I R.'f! R.'fﬁ H‘J-'d'

9 PHEHPQETPHHEHHE MEeTOO0a Ha BbIMHCRNEHWE HEEL'IJI:IIH“HEHTE TeXHH4YeCKOoro
HCNONBE3IOBaHWA

9.1 BeasgegHwe

B HekoTopelx cnyd4anx Boe (OopMynik M METOO, NPHBEOSHHEE B HACTOALWEM CTaHdapTe, OOMYCKIETCH
HCNONEI0BEATE ANA ONpeaeneHEs KosppULBeHTa TEXHWYECKOND WCNoNe3oBaduA. [Anae a1oro #ecbxodumo
ZAMEHWTE OboaHaverra BEP Ha oSoaHadeHna K03 hrUMeHTa TEXHMYECKOMND MCNonNs3oaaHMA,

9.2 MpegnonoXeHHn

MeToq BeYKCneHna KOXPMULWERTA TEXHHYECKOrD MCNONBIOBAHKA QONYCKABTCH NPHMEHATE B Cy4Yas,
SCNH OTHASE W PEMOHT OTOENBHBIX INEMEHTOR HE3ABUCHME! APYr OT Apyra. Ha npakTuke 370 O3HaYaeT, 4To
oTEaz nboro aneMedTa HMKouM obpaizocwm He QoMmEesd BNWATE Ha HACTyNNeHWe oTeasa moboro gpyroro
ANEMEHTA W YTO JOMEEH WMETECA O0CTYNHEIR BECKOHEYHEIR NAPDK 3aNacHbX YacTed U cnyd peMoTa.

Ooyrimn cnoBasn, cpeases BpeMA NpocTos mMobore anemedTa AoMsHC DT XapaKTepHCTMEDR TONBKD
ITONG ANBMEHTE W HE OOMNHHD 33BMCETE OT TOMD, CHONBKD OPYTHX ANeMEHTOR OTK33AN0 W HYHOAETCA B PEMOHTE.
Ha npaxkTvxe 310 casadaeT, 4To HeobXoOuMo YOenATE BHMMaHHE CXeMe COBAWHE HUA INEMEHTOB W TIWATENBEHO

NPOBENATE, ARMNAGTCH MW KAWOEA ANEMEHT CHCTEME NETKD OOCTYNHEIM W HE BNWMAGT MW 8ro COCTOAHWE Ha
OPYTHE IMEMEHTEL

8.3 MNpumapisi

MpeqnonoMme, 4To Misl MMeen CHCTaMY, ONA KOTOQ0R ONpedeanesite OTE33a MOMeT DeITe CMOOENHMPOBAHD
B COOTEBETCTRWKA CO CTRYETYPHOR CXemMoi, NpEOCTaRNeHH o Ha pucyHKke 19,

— At | = B - C7

| &— Dl— — — —a O

H a2 HH e HY c2 -

Pucyrow 19
Popmyna onA onpeneneHnA BEP cictemel ;8 cooteeTcTBMM © 7.2.2 uMeaT Bua
Ry = Ry (Byy * Ry = Ky Rg) (Ryy + Ry — By Ryn) (Rey + By — R Rm)-
KoadhdhUuneHT TEXHWHECKOrD MCNoNsLIoBaHKA aneMmedTa [ oboasaqdaem A,. Bmecto A1, 42, M1, H2, (1
W C2 nogcrasnAem A, A o, Agy. Aga, Ay WAy COOTBETCTBEHHO M NOMNy4Yaes opmMyny ONA ONPeOeneHHA

KoAPHUMEHTA TEXHHYECKDTD MCNONLIOBAHKMA CHCTEME!

Ag=dp Ay + Ay — Ay Adg) (Ag + Agy — Agy A ) (Apy T A = A d)
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B kauyecTes NPUMERa PACCMOTRHM ONPedenaHre OTHa3a CUCTEMEl, H3obpasxeHHod Ha pucyurke B. CooT-
BeTCTEYKWAA BEP cucTemm R npueagena s 8.1.1,

Rg=1{fe) + By — Ry BBy + (R By + By R a— R By Rpp R 1 — Ry
CnenosaTensHo, GOpMyna onpegenayda KoaEmUUMEHTa TEXHWYBCKOrD NCNONLI0BAHKA 0MKHa BblTh
CNEOYRLERA
Ag=MAp Fdpy = A A Ay T A Ay T Ay Ay — A Ao A A ) (L =AY
Cnegyer 3aMeTHTe, 9TO 8 MHTEHCHBHOCTH OTEA30BE W BOCCTAHOBEMNEHWA INeMeHToR (0DoaHayum Hx
Aoge e AWy, g L) NOCTOAMHE! BO Bpamedy, To BEP onpeganaoT no dopmynam:

—

4

g gt e

a K0AHPUUWEHT TEXHWHECKOMD WCNONBI0BAHWA ONPEARNAICT NO hopMyNam:
Ry =00 HpllBprigh He e+ Aok

9.4 3aknwdyeHHs W OBLWE JaMeYaHHA

Anantauus dopyn onpegeneHds BEP ona BeMucnie s oD dHUHeHTa TEXHHYECKOTND HCNONE30EIHUA
MOET DbiTh OYEHE NONEIHOA, HO NPEONONCHEHMA, YEa3aHHEE B 9.2, poneHsl DRiTE TLWATENEHD NROESDEHE.
O SONONHAKT NPEeanonoseHns, Heobxoarmes ana pacyeta no dopmynam BEP. MNpegnonoweaHna, Heobxo-
AMMBIE ANA BEMACNEHWMA KoMPOUUKMEHTE TEXHWYBCKOND WCNONLI0BAHWA, BENIOYaKT TpehoBaHWE HEIABMCKH-
MOCTH OTESI0R OT BPEMEHK M NOPAOKA NOABNEHWA. Korga a1o TpeboBaHue HE BRINOMHASTCH MNM KOrga OTHa3k
M PEMOHTE HE RBMNAKTCA HESABMCHMEIMK, HEODXOOHMD NPHMEHATE JOYIME METOOE axanwaa paboTocnocob-
HOCTH, HAanpUuep MapkoBckMid adanua.

NMpunoskedve A
(obR3aTanLHOE)

CHMBOMNL W oBoIHaAYEHMA
TaGnumua &A1

Cumpone ¥ oboissuarun CrMBCAOROE 188
R, Rin BEP (BEpOATHOCTE TOM, 470 JNSMEHT MOEET MCNOMHATE Tpedyemiyn iy HELME npX
OAHHEX yCNOEWAX ONR JaHH0M Nepkoga epaedd 0, 1)
Ry Ry BEF Gnowos 4, B
Ry BEP cacTambi
n KanmusacTeo cnocobos exbopa ranamMesToR W3 R 3N8MEHTOR [SHCND COMETIHAR M3 7
F ANSMEHTOR MO )
P 155X orrazaswmi) VENOBHER BEPORTHOCTE DE3OTREIHOR paboTe CHCTEME MK YENROEMW, YTo 3namaHT X
oTEazan
S5 CoCToAHME paboTOCNGCOBHOCTH CHETEME! (MECNONB3YETER B By NEBsl BhipaHaH AR
SF COCTORHME OTEASE CHCTEMB! [WENONEAYETCA B ByNEBLIE BEIPAREHHAX)
A B C Mpw vcnonb3oeasm & Bynesbix BEIDAXEHMAX 3TH BENWHMHL], VEE3LIE3NT, 4TO0

anemeHtel A, B, O HaxogaTes & paboToonocobHoM CocToRHMA

A48T Mpr MENONL30BAHAKM B BYNeBLIX BEPAMEHUAX 3TA BENHYMHL YKAZLIBAINT HA TO, 4TO
anemaHTel A, B, C HaXoaaTcs B coCTORHMM OTa38

01 BenwmduHel, vononkayemele B Tabnuuay KcTHHOCTH gnA obozdasesna paboToono-
cobHbix ¥ HEpaBoTOCNOCobHbEIX COCTORHWA M OTHOCAILUMECH & 3NSMEHTY, YEBIaHHOMY B
agronoeke cTonbua
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Cuampons W DEoikaueHAR

CMbiCMDDoe SHEYSHAE

M Byneeo aboanadedwa cuseona ¥, sanpuwsmep A ~ B [napacesama)
s Byneeo oboasadeHwa cumsona WK, Hanpusep 4 o B (oDbeaMHeHne)
HarpysexHsn pazaps
A
| »— —e D
8

HanarpyseHHs# pesaps

HEI’ID.I'IHE'!.I'ETCH an= aboaHadeHKMA Toro, 4TO gne FI-EEIDTEE:I'IEH}DEHUI'G COCTOREHERA

CHCTEMEl B HOHUNYPAaUWKE © SETAEHLIM PESEDEXMPOBAHWEM HEODXOWMD WChpasHose
COCTORHWE F1 M3 I aNaMEHTOR

Bxog
Brixiog

Takme WoaHTugusaTops HeobaaransHel, HO MoryT Beite noneadel Toma, koena
NEOEMO4EHAA MMET HANPESENEaHHDE IHEYEHNE

OcHosHAR rPYNNMpoBEd o0opyaoBaHIA
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Npunoxedws B
(CnpasoyYHos )

PacuyaTHiIe hopMy Nk

Tabnwua B.1

Oonoanan kaHfury e

Popayna anpeqenadys BEP crotTeme

1 MNocnapoeaTansH0E CosdMHEHIE

S o S g S o

A DEwwi cny4ad

|r‘|!_l|'_ H:.H_l- - .H-
B CR=FR=..,=R=R
Ry = e

2 NapannansHos CoeuHEH s

HarpyarHeld pesape HeHarmy:esHeld pe3ape

Ry [ | R P
o { 51
— Ry L R

A CBwmia cnyyai

HarpywaHHbA pesape

Ap=1 — (1 — R — Ra). (1 — R
B HampywasHeid peasps

J‘I!|_R'_=_ . _R.__H..
Ry=1— (1 — Ry

C HanarpysedHsi pasaps
Ro= g

(A = lg—ar

Ryme s e+
- ix— 1

CHUCTEMd C pEZEperpoeaHAe M

HarpyseHHai passps

[
A

3 n-':'l[.:l-':'ll'lﬂE‘.ﬂhHI:I-I'Il'_'IEﬂE'_'IUEEI.?E!'IhHEIE CO80WHEHAE WK

e
L....

G

7 (2] [#]

[

HenarpyeHHBIA pe3ape

R - R

R _......_E
i_"""E

.

L..L...|

7

A HarpysasHesl peaapa. abuws cryyan

Ry=1—il—R K. .. R

(e Ry, Rope o B e AL R R, o R,

A

B Harpy#aHHbIR peaspe

R,=R,=...=R
R = Ry=. .. .=R,.
Hui = HI.: - .. H.

Re=1—i1— B% (1 — R, ... A1 — RY),

G HarpysenHeR palaps

A= f‘-’.x_ = =R =R,
Onsiorlpgon
Re=1—1(1— H*)¥,

D HaxarpyseHHsm pessapns

Ro= gt
. § ak fi N = g Hir
H v = g8 e i e Al g+ |,J.|'L|'|—{'

x— 1
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Copepxanne

1 OGNacTs NPAMEHEHNA . . . . .. .. .. ...t ea e
2 HopmaTHBHBIE CCbINKW
3 TepsiHBl W ONPEOETEHMA . . .. .. it e ettt e oe st st et sm st ieeae e sonmssssinnnssinnnnas 1
4 CmBOonsl W OBOIHAUEBHMA . . . o e e e e e 1
Gt T T LT R |
6 TpeboBaHWA HADEMHOCTH W ONPEOeneH e OTEAZA CHOTEMBL. . . .. .. .. ettt e oo onnns 2
T NpOCTEIE MOOEBIIM. . . . . . o ettt e e e e e e e e m e e e e e e e e e e e e e e e . 2
B Bonee CromHBIE OB . . . . o .. . o et e e e e e e e e et e, B
9 PacnpocTpaHeHHe MeToga Ha BelYHcneHHe KoapuuMenTa TEXHMYECKOND MCNONBI0BAMNA. . . . .. . .. 13
Mpunoxedue & [obazatensHoe) CTUMBONE W OD0IHAYEHMA. - . . . . . .. .. .. .. i 14
MNpunoxedne B (cnpapoysoe) PacdeTHse opMynk
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Ooroanan pasdmrypayne

Popmyna onpeaeneien BEF cucroeme

4 MecnggoearankLHo-NapannansHos COROMHEHHE
IBPEMPOEAHHELX INEMEHTDE
Harpy#eHHLIA pE3apa
Ry Ry Ry
Rl R 1 Re
UaH HrH  LA.H

R R e R
R R -----— R

—1rHr{rh LR
Lli‘”‘i‘i Lil"

e~

A HampysesHeiA peaspe, obuyad cnyqan

Re= (1 — {1 — R M1 — R0, o 1 — R )= (1l —
A — Ry — Ry (T — Ryl — (1 —
— R 01— B), 1 — R

B HarpysauHeiR peaspa

Ry = Ra=, = K.
& = :_..--._R:,.
Ry = Ra =, ...= R

Re= (1 — (1 — &Nl — (1 — Bl —

— {1 — R ¥

C HarpyseHHsIR paiaps

Hm'r R_I-u - ey = 'Hm: = Iq

Ora for | go x

Re=1(1— (1 — RO~
Mpeanomnosus, yTo x =2 ¥ B = torpa
R_-; — I:EE' it e '"

O HeuarpyséeHHbIR pasapa

5 PeaspBdpoBaHHES INEMEHTE G NOOKMOHEHMEM

Ry

$

-

0

?| 1]
HIE

— R

H” —

& HarpysesHelRd paiepe

R,=R,=,...=R,= Rincemodan R, ).
H:::film—{]—ﬂ][l—ﬂﬂ_-l-“l" [iv 1

B HarpysesHeiR pedepe, x =2 M

By= Byy=,...= By= K= M (Moknodas Bege ),

R'..;T gy g T Ryt = (2R L

NMpumevaHmna

rae K, cooteetcTeyeT cuctema 3C B rabnuue.

1 BEFP pesspeiposaqHHOrc aNEMEHTE C NEpesni-<edvan (kodHpurypagus 54) Dyogar npesocsogame BBF
pEzEpEMPDEAHHOR cucTemel (AC) oo Tex nop. noxa BEP yoTpoficTea nepesnoMeHuR npessiuasT aqasedve K, anA
PE3EPEHDOBEHHDA CHCTEME, PA30SNEHHOE Ha R NEpeXrYEEmMonD aneMeHTa:

R'I
Ry = e

2 B crysae, Korna HHTEHCHMBHOCTE OTKAI08 A NOCTORHHE, SONYCKBETCA 3aMEHATE Rir Ha e .
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YOK 362:621.001:658.382.3:006.354 OKC 13.110 TS8 OKCTY 0012

Knio4yess2 crnosa; DHCE, HAOERHOCTE, BEPOATHOCTE DRanTEaaHol paboTel, CUCTEME, INEeMEHT, OTKaS, Koad-
DALUMEHT TEXHAYECKOTD WCNONBI0BAHWA
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Beenexnue

MeTon CTPYKTYDHOR CXeMbl HAOEHHOCTH ABNAETCA O0HMM M3 METOO08, YacTo WCNOoNB3IYeMbIX NP
AHANKAE DHCKOR TEXHHYECKHME M TEXHONOMMYECENK cHCTem. OELUME NDpHHLMNE OUESHKH PIUCKa TEXHONOMM4YBCKHE
CHCTamM pernamedTipoaansl MNOCT P 519012002 «Ynpasnadne HagemHOCTEHD. AHAMKE PHCKS TEXHOMOrMYEc-
KM cocTems. MaTod NoaponAeT CTPOMTE MODErH TEeXHWYECKOR MW TEXHONOMWUeCKoN CHCTeM W OUBHWMBAETE
BEQOATHOCTH BOIMOMHBLX BNaronpUaTHER 4 HebnaronpraTHex cobeiTHiE.

MeTon cTpYETYRHON CHEMEI HADQEMHOCTH NEMMEHASTCA TAKKE B DAINWYHEE aHANWTHYECHME METOoOax

WCCNEenoBaHMA HADEMHOCTH. [TpK ATOM LenK Kaxaore NPHMMEHASMOrD METO0E, MX NPUroaHoOCTE (MHOMBIMOYaNk-
HERA A B COMETAHME C QPYTAME METOOAMK]) AN CUEBHEN HAOEXHOCTH W paboTocnoco0HOCTH JaHHDA CHCTEMEs
HNK KOMMOHEHTA A0MHHLL MCCNEA0BATECA aHANWTHEOM 00 Hadana NpUMeHeHHA MeToga CTRYKTYDHOR CxeMil
HanesHoCTH. HeobXoOMMo TAKHE YN TLIBATE DEIYNETATE, NOMYYEHHLIE KA¥OLIM METOL0M, HE0DXOOMMBIE ONA
aHaNKaa QaHHeIe, CAOKMHOCTE aHANKaA W apyrie GaKTope.

B oTnidMe oT NDWMMEHAEMOND MEXQYHaPOOHOrD CTAHAapTa, B HACTOAWWMA CTaHOapT HE BNI0YEHA CobiNKa
Ha M3 60050 (191319090 «MexgyHapodHsi INeKTROTEXHWYECKWA cnoeape. MTnasa 197, HagewHocTs W
ka4ecTad obCnyRHMBaHHAY, KOTOPYIO HeLenecoobpaIHo NPUMEHATE B HALMOHaNsHOM CTaHOapTe Wa-3a oTCyT-
CTEAR ApMOHHMAMPOBAHHOND HAUWOHANLHONG CTaHgapTa. B COOTEETCTEMKM C© ATHM WAMEBHEHD COOepHaHke
pazgena 3.
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HAUWOHANBHBIA CTAHOAPT POCCMWUCKOWN @©OEOEPALMUM

MeHegsMeHT pHCEa
METOO CTPYKTYPHOW CXEMbI HAOEXHOCTH

Risk managamani
Rediahility block diagram method

Dara eeegeqr — 2005—0F3—01

1 OBnacTe NpUMeHEeHHUA

HacToRWMA cTAaHOAPT YCTAHABNHMESST NPoUEOY DR MOOSNUPOEIHKA HAOBKHOCTH TEXHUYSCKDR 1 TEXHO-
NOTHHECKOR CHCTEM (Zanee — CHCTEM) M HCNONBEI0BAHWMA ITOR MOOeNH ANA OUeHKM XapasTepucTiy BeaoTras-
HOCTH M paBoTocnoCoBHOCTH CHCTaM.

HeobxoauMesle pacyHeTHsEe ropMy el NpUBEOeHs B NpKMNoKeHH B.

2 HopmaTHBHLIE CChINKK

B HacToAweM CTaHIapTe MCNONsLI0BaAHa HOPMATHBHAR CCBINKA HA CNeAYIOWHAH CTaHgapT.

MrOCT 27.002—89 HagewHocTs B TEXHWMES. DCHOBHEE NOHATHA. TEpMUAHE W ONPeaeneHnA

Mpumadadue — py NONLICBAHWK HACTORLWMM CTAHAAPTOM LeN&coobpadHd NPOBEPUTE 0ARCTEME CoRNOYHOMN
CTEHSEPTE NO YEA23Tan: IZI'HEELI,'II'IEH-IELI'IbeIE' CTHHOAPTEE, COCTEEMEHHDMY MO COCTORHWE HE 1 AHBAPH TEEYLUBND Mod, | no
COOTEETOTEVIOWIMM MHPOPMALMOHHEM YHAAaTENRM, omyBnusosanHein B TeRyWwes rogy. Ecnu cohmodHsm QoY MaHT
JdMeHEH {-I-'IEF.HHEH:I. TO NPpH NCNEI0BEHAA HACTOALWUHAM CTEHGEDTOM CRedyaT pyYRDEDACTE0EaTECH 3aMEHEHHEIM [I.r'l!-MElHE‘H-

thl'll} CTEHRAPTOM. Ecne cosinorHeR AQEYMEHT OTMEHEH GEs 3aMeHLl, TO NoNoHEHHE, B HOTOROM O3Ha CChINEa HE HETD,
NMPAMEHRAEDT B HACTH, HB BETFE.THEEIDLHE':IT'I ATY CCEITNEY.

3 TepMmuHbI U onpegeneHyuA

B HACTOAWEM CTAHOAPTE NPHMEHEHEl TERPMHHEL no MDCT 27.002.

4 CvmBons! v oBozHavYeHWA

Mocnonesyesea B HACTOALWEM CTAHOAPTE CHMBONE! M 050IHaAYEHWA NPHBENEHE! B NPANOHEHMM A,

5 YcnoBWMA NpMMEHEeHHA

CTpYKTYpHARA CXeMa HAOEMHOCTH ABEMNAETCA HAMAOHEIM NPEACTARNSHWEM HAOEMHOCTH cHoTeME. Oxa
NOKAILIBAET NOMMUECKYI0 CEAIL KOMNOHEHTOR, HeobDXonumyio 0na paboTel CHCTEMEL.

OnucaHHbleé MeTogeE NOCTPOEHMA CTPYRTYDHOM CXemMel HAOEXHOCTH NPEOHAZHAYEHEl ANA NPUMEHEHUA
Npe#0e BCero K cicTeman Baa BOCCTAHOBNEHWA M CUCTEMAM, B KOTODBIX NOPAGOK NOABNEHWA OTK3I08 HE WMEaT
anavenna. [nA cucTem, NOPAJOK OTKAZ0E B KOTODHEX OOMMEEH NDUHAMATECA BO BHHMAaHWE, WM CHCTEM C
BOCCTAHOBNEHHEM NDPUMEHSIOT ADYIME METOOE MOOENHUPOBAHMA HADEXHOCTH CHCTEMBI, Hanpumep Mapros-
cekrid asanna. MpegnonaraeTch, 4To 8 Mobod MOMEHT BDEMEHK ANEMEHT CUCTEMEI MOXET HAXOOKMTECA TONBKD
B O0HOM M3 ORYX BOSMOMHER COCTOAHWA: HCTIDABHOM WM HEMCNDABHOM.

B CHMBONWYECKOM NPEICTAENSHHMKM HE OBNIHT DIINHYHA MEXOY OTEDPBITOR W 38MEHYTONR CHEMON MMM
OpYTMMK MOOSNAMM OTEAZ0B, HO NPU ONPEAENEHMH KONWYECTREHHOW OLBHKM 3TH paanyyuMAa Heobxogumo
YEAIBIBATE.

Maganve ohuuMansHoS
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6 TFEE'DBHHHH HageXxHOCTH W onpegencHie OTHa3a CUCTEMbI

6.1 ObwMe NonoEaHWA

MpegnockiNkoR QNA NOCTREOEHKA MOOENER HAOERHOCTH CUCTEMBL REMNOCE M3aoDpameHse NyTeR clurHana,
ofecnayrBaLLMs paboTocNoCoBHOCTE CHCTEMEL. HacTo TpebyeTtca Gonee ogHOMD GNpaaeneaHMy OTKA33 CHc-
Temed, CTHadkl CUCTEME! BON#KHE! BRITe ONpEQEneHE W NEDeYMCIeHR,

Kpome Toro, Heobxognme Y8 THHE WHCTRYHL WK OTHOCHTEMEHO!

= EWHELUWA, BeINOGMHISMBX CHCTEMON,

- napameTpos 3QPEKTHEHOCTH W A0NYCTHMEIX FPAHKL MAMBHEHWA ATHX NApaMaTpos,

= PEMMMOE IECNNYATALMK CACTEME 1 YCNOBEWA OXDYHEHILER ekl

Mp#t NOCTPOSHWA CTPYKTYPHOR CXEMBI HAREMHOCTH MOMYT MCNONL3I0BATECA PAINHMYHLIE METOOM KONWYE-
CTREHHOMD aHanusa. NoatomMy HEOSXoOWMO 0aTe Y8THOE ONpEOsnaHie OTHa3a crcTeMel. PaGoTocnocoSHoCTE
CHCTEME! 3FBHNCAT OT OEHOMD MMM HECKONLEMK OTEA308 cUcTeMel. [NA Kakooro onpedenaH1a OTE33a CHCTEME
CNE0YILMM LWAaroM SENASTCA ASNEHAE CUCTEMLI HA NOrM4eckke GNoMd B COOTBETCTEMM C UBNAMKA aHanwaa
HAOE¥HOCTH. OTAGNBHERE NOMMYECKKWE BNoKa MOrYT NPeaCcTaBNATE OG0 NOOCUCTEME!, KANAaA M3 KOTODRX, B
CROI O4Yeped, MOWET BelTe NpaacTasneHa CEROBH CTPYKTYPHOR CXEMOR HANENHOCTH.

Konv4ecTeeHHbIN aHan|s CTRYKTYPHOR CXeMbl HAQEMHOCTH NPOBOOAT PAINWYHEMK MeTogamK. B sasn-
CHMOCTH OT TMNA CTRYKTYPHOR CXEMBI MOMYT MCNONLIOBATLCA NPOCTHIE ByNess METOML WIAMK aHAMKN MHOWE-
CTEA COBAMHEHHA W NPEPHEAHMA. BeMHUCNEHWA NPOBOOAT Ha OCHORE OAHHBIX HAOEKHOCTH OCHOBHED KOMMO-
HEHT.

HeobxogMeo 3amMeTiTE, YTO CTRYETYPHAA CXeMa HAOe¥HoCTH HeobAalatensHo oTpaxasT (uandackue
CEAIM annapaTHeIX cpencTa

6.2 JKCNAYaTAUMA CHCTEMEI

MomeT oKazareCA BOAMORHLIM HCNONLICEaHWE CHCTEME 4NA Gones YemM OQHOMD PExmMa GYHELROHNDO-
BaHWA. Ecny AnNS Eaworo peMUmMa MCnoNe3yiTos OTOENbHEE CHCTEME, TAKAS DENMMEl O0MEH: 0GpabaTtel-
BATECA HEIABMCHEMD OT OCTaNbHEX. [TpK 3ToM COOTEETCTREHHD AOMKHE MCMONLACBATECH CAMOCTORTENbHEIE
MOAENW HAQEXHOCTH. Ecnu o0Ha W Ta #e cKcTema NpeaqasHaYyeHa ANA BeINONHEHWA BCax qyHELWA, To ana
KAMOOMD THNA ONEPaUMiA JOMEHE WCNONBEIOBATECA OTOEMNbHLIE CTDYHTYDHEIE CHEMbl HAOEWHOCTA. YeTida
TpaGoBaHUA HAOEMHOCTH, CEAIAHHLIE C KAWOLIM ACNEKTOM PYHELMOHWDOBAHMA CUCTEME, ABNAKTCA HEOGx0-
OUMOE NPpeanockINyod COCTABNSHWA CTRYETYDHOR CReMEl HIAOEWHOCTH.

6.3 YcnoBwA oKpyXalowed cpeakl

CneynrEandn Ha NapaMeTpel CUCTeMbl SOMHKHE BEMMOHYATE CNWCAHHE YONOBMA OKpYHALWWER coe gk,
NPegyCMOTPEHHEY NpoekTosM OnA paboTe cucTeMbl. OHM O0NHHEl BHNKYATE ONWCAHWE YCNOBWH, KOTODbIM
CHCTEMa GYOET NOOBepraTeCcA B NPOUSCCE TRAHCMOPTHROEAHMA, XPAHEHMA W IKCINYATaLM N,

HexoTopoe obopyacBaHse NpEIHaIHaAYeH0 ONA HCNONEIDEIHWA B DAANHYHEX YCNOBKAK, HANDHMEaD Ha
BopTy KopabnaA, camonata wnk Ha cywe. B aTom cny4qase OueHKW HAOeWHOCTH MOryT BbiTe BRNONHEHE Ha
OCHOBE OOHOA M TOH ME CTPYKTYPHOH CHEMbl HAOEWHOCTH, HO C NPMMEHEHWEM WHTeHCHBHOCTEW OTHa3I0R,
COOTBETCTEYIOWMY KOHEDETHbIM YCNOBUAM JKCNMYaTaLMHM.

6.4 Uuun pabortel

OonmkHa BelTe YCTAHOBNEHA BIAWMOCEAIE MEKDY KANEHIapHEIM BpeMeHem paboTel W WHKNamMK Npouec-
COB BKMOYMEHWA—BLIEMOYEHWA CHCTEeMBl. ECnW NpougcCkl BEMYEHKA W BRITTOYMEHWS oDopyooRaHdA He
BLIILIBSIOT OTKA3 CHCTEMBI, 8 MHTEHCHBHOCTE OTEA308 060pYOOBAHWA NPW XPaHEHWH HEIHAYWTENBHA, TO
HEOGXKOOWMD pAcCCMaTRWEaTs TONRKD hakTHHeckoe BpeMA paboTel 0DopYoOBaAHKMA.

B HeoTopeIN CAYYaAX NDOUBCCH! BKMOYEHWA W BolKMOYEHWA ARNAIOTCA MMaBHOR NPUHKMHOR OTHAlO0B
pafoTe obopynoRawua. Kpome Toro, obopyaoRaHye MOMET WMETE Bonee BeICOKYID WHTEHCHBHOCTE OTKAI0R
M XpAHeHKN, Yai MDA IKCINYATAUME. B CRomsHLN CNYyYEny, BOr0a BoyaioTon 1 BeIKNOUa0 TR TONLKD YaCTI
CHCTEME!, JONYCKAKTCA OpYIMe MeTode (Hanpuuep Maprkosckui asanma).

7 MpocTtbie mogenn

7.1 PaapaGorTea mogenm

Mp# paszpafoTse MOOENK CHCTEME CHa4Yana HeobxoaMMo JaTe onpedenesre pabortocnocobHoro cocTo-
AHKWA CHCTeMB. Ecnv soamomso Donee 0OHoro onpeaenaqds, TO GNA KAMOoro onpeaenaqra MokeT noTpebo-
BaTLCA OTAENEHAA CTPYKTYDHAA CXEMa HAOSMHOCTM. 3aTem HeoBxX0QuMo pasnenuTes CUCTeMyY Ha Dnoku Tak,

2
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YTOBE ONPEENHTE NOTHKY X BIaWMOOSRCTEMA B cHcTeme. Mpu 3ToM KaEOsl Gnox goneed DeiTe CTATWUCTHA-
YECKM HEIABMCHMBIM M MakcHManeHo Donewrs. B To #e spemA Kawisd Gnog He Qomeed codepsars (no

BOAMOMHOCTH) pRIepEMpoBaHUA. [iNA NpOCTOTE YYMCNOBON OUEHKY KawOkid Gnox Jomsed CoOepMaTs TONLKD
TAKWE AMEMEHTEI, KOTOPEE COOTBETCTRYIOT OAHOMY M TOMY ME CTATHCTHUECKOMY pacnpenenaHuio sapaboTox
a0 0TEa3a.

Ha npaktvke mMoryT NnoHanobuTECA NOBTOPHIE NOMNGLITEW NOCTROEHWA CTRYKTYDHON CXeMbl (B COOTRETCT-
BWM C BeiUEYKAsaHHBEIMK TpebosaHnAmMK) npexge, Yem BygeT NoCTpOeHa OKOHUATENLHAA CTRYKTYDHAA CXema
HAQEHHOCTH.

3aTem, NCNONBAYR ONPeOeNEHWe OTKA3A CHCTeME!, CTROAT CTRYKTYDHYIO CXEMY, B KOTOROH NOOKMKYEHWE
Gnoxoe QOpMUPYET «NyTe YCNexas cucTemil. Kaxk yKaiaHo B CTPYKTYRHED CXEMAX, NPHBEAEHHEIX HA DUCYHKAX
1—4, paaNHYHBIE MYTH MEXDY NORTAMK BBEOAA W BeIBOAA NPOXOOAT Y8pEaa Takue KoMBMHaLKHKM BNoKoB, KOTOpBIE
pon#HEl obecneYynBaTe @YHKUMOHMPOBAHWE CHCTEME. Ecnu ona yHELUHOHWDOBAHKME CHUCTeMbl Tpebyerca,
YTOGE YHELIMOHMpOBANK Bog GNoKM, TO COOTEETCTEVIOLWER CTRYKTYDHOM CXeMod ABMAETCR TAKaA CXemMa, B
KOTOPOR Boe BRokk copaMHEHE! NOCNEN0BATENLHO, KIK NOKAZAHO HA pUCyHKe 1.

| A g ¢ b—--— z |—e o0

| axoaHan napt, O — popt sesoga; A, §, O, & — Groks cHcTEME

PucyHok 1

CTDVETYDHBIE CHEME! ATOMD THNA HASLIBAKTCA NOCNEI0BATANEHBIK CTRYETYDHEIMIA CXEMAMM HAOEKHOCTIA.

Ooyrol THN CTPYETYPHOA CXEMBl NDHMEHSNT B CNYYae, KOr0a 0TEA3 OOHOM KOMNOHEHTa Mnv Gnoka He
BNWAET Ha paboTocnocoDHOCTE CUCTEME B COOTEBETCTEMM C ONpegangHuemM OTKa3la cucTemsl. Ecnu B atom
Cny4yae BCA Uenodka oySnupoBaHa, TO CTRPYETYPHAA CXema MMEEeT BMO, NOK33aHHeR Ha pucyHke 2. Ecnm
ovEnUpoBaHd KadBEA BNoK B UeNoYEe, CTRYETYPHEA CHEMa HMEET BHO, NOKAIAHHER Ha pHCYHKe 3.

At B of —--er— Z1
| — il {7
A2 a2 c2 —---— 22
PrcyHOK 2

—|A1— ﬂ — of |- — z1
| o— = — —e 0
M= EY E
PucyHok 3

CTPYKETYPHBIE CXEMBI 3TOMD TWNA HAILIBAOTCA NAPANNENEHLIMK CTRYETYPHEMA CXEMaMKA HALEMHOCTH.
CTDYKTYDHEE CXEMBl, MCNONLIYEMEBE ONA ONWCAHWA HAOEMHOCTH CUCTEMB!l, YACTO ARNAKTCA KomMOuHauWed
NOCNeNoBaTeNsHEY W NapannensHblx COequHEHNA. TakMe CTDYKTYDHLIE CXeMbl MOKHO NOCTROMTE, 8CNM
PACCMOTRETE CHCTEMY, COCTOALLYHC U3 Ay BNUPoBaHHONR LENOoYKM, BEMOHYaMNLLER TDH NOBTORAIOWMKCAH ANeMeHTa
A, Bu O W oBwui anemedt nuradua 0D MToroBee cTRYETYPHEIE CHEME! NPEOCTABNEHE Ha PHCYHKaxX 4 1 5.
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PHCyHOK 4
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PucyHor 5

Ma3-3a CTATUCTHYECKDH HEZABKUCHMOCTH OTEaS MnBors BNoKa He J0MEeH NoOBLILUATE BEpOATHOCTE OTKA3A
meoBorg apyrorg Bnoka cucTemsl. B 4acTHOCTH, oTKas aySnupoeadHore Snoga He JofiEeH BNHATE Ha paboTy

WMCTOMHMKOE NUTAHWA M MCTOUMHMKOR CUIHANE CUCTEMbI.
Ha npaktvke BCTPEYaKTCA CHCTEME, ANA paboTel KOToPOA HeolXoguMo YHELHOHMDOBaHMWE M MK

Gonee Ka i ANEMEHTOR, COBOMHEHHEE NapannansHo. CTRYKTYDHAR CXeMa TAkoW CHCTEMBl MMEET B, Noxa-

AAHHBIA Ha pUCcyHEAX 6, T.

X

X
X
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Pucyhok & PucyHor 7

Takwvs obpasomM, CTRYETYPHAA CXema, HaohpakeHHan Ha pucyrAke 6, onA paboTel CHCTEME JOMYCKaET

OTEA3 e Dones QOHOrD aneMeHTa.
BONBLUMHCTED CTOVKTYDHEIX CHEM HAOEKHOCTH NENKO NOMATHE, 8 TReGoRaHKWA K paboTe CUCTEMEl —0He=

BUOHE OOHAKD HE BCR CTPYETYDHEIR CXEME ARMAKTCA KOMBUHALMAMK NOCNeA0aaATENEHEL W NADANNENksHBX

CHCTEM.
Mpuren TaKoR CTPYETYDHOW CXeMBI NPEOCTABNEH HA DHCYHES &,

o —

Pucyhor 8
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MNpaacTasnNeHHan CTRYKTYDHAA Cxaa GOCTAToOYHo NpocTan. CUCTeMa HaXoaWTeA B paboqem COCTOAMWM,
BCNH OOHOBPEMEHHD pABoTaRT ANemMeHTel BT CT wnu Aw C7, mnu A W C2, inu B2 n C2. PaboTe! anemMeHToR
BT u C2unw B2 v C2 HegoCTaTOMHO ANA paboTel CHCTEME. PUCYHOE 8 MOXMHO MHTEDNDETHPROBATE KAK CHOTEMY
Noga4qy TOMNWEA Ha JBWraTeny Nerkorg camoneTta. nemedt BT npegcTaEnaeT RoCTaRky TONAWBa Ha OBHra-
Tens nesoro Gopra C1, anemadt 82 — nocTaexy TONNWMEa Ha ABWraTens npasoro Gopta C2Z, a aneMedT 4 —
pEIRDEHYIO NOCTAREY Ha o0a AsMraTenn. CUCTEMHOE ONpeaeneHne 0TKa3a — OOEHEl 0TKa3aTe oba neMrara-
Na caMonara.

HeobxoauMo 3aMEaTITE, 4T0 Ha BCaX NPWBEA8HHBX Ha PUCYHEAX 1—38 CTPYKTYDHED CXEMAX HY OOMH Bnok
Heé noRenAeTcA Gonee ofuoro pala. MNpousdypsl NOCTROEHKA dopMyn ONA ONpefensHUA BEpOATHOCTH
BeaoTkaIHol paboTel CTPYKTYDHEX CXEM TAKKMX TANOE NPHBEEAEHE B pasgens 8.

7.2 QueHKa BepOATHOCTH BeaoTkaznod paboTel

BepoATHOCTE BeaoTradkol paboTel (nanes — BEP) cucTemel K (i) — aTo BEPOATHOCTE TOMD, YTO CHCTE-

Ma MOET HCNONHATE Tpedyemyo OyHKLND B JaHHB YCNROBWAK ONA 0aHHOMD WHTepeana spamedn (0. 7). B
obwem cnydas BEP onpegenawTt no gopmyne

R in = exp [—j Al du ]
i

roge Afu) — WHTEHCHEHOCTE OTHAIOR CHCTEMBbI B MOMEHT BpamMesi = & [InA npocToTel A7) Byaem aannck-
BaTh KaK M.
BepoATHOCTE OTHAZA CUCTEME F o ONpegenAnT no dopumyne
Fg=1=Rg
7.2.1 NocnegoBaTeNkHEIE MOOENK
Ana cYCTam, CXemMa KOTOpbIX Miohpamsexa Ha pucywke 1, BBP cucTemsl R, onpenensoT no hopMyne
Re= RRyR- . ... Ry, (1)

TO ecTe BEP cucTemMe AEnaeTcA npoMaeeaequen BEP pocex BNOKOB, BXOOALMY B CHCTEMY.

7.2.2 NapannanbHeIe MOOENH

[na cucTes, CXaMa HoTOPkX HAohpaweHa Ha pucyHER 9, BEPOATHOCTE OTKA3a CUCTEMLI f; ONPaaenAKT
no ophyne

Fo=FF,

Tx
=

PrcyHok 8

Cnenosatankso BEP cucTeamiel K BRIUMCIAIOT No hapmyne
Re= Ry + Ry — R Ry (2

Dopmynit (1) 1 (2) MoryT GeiTe 00 beaMHeHs. [NA cHoTeME, CXama KoTopod niobpamesa Ha pucyHKe 2,
HO MMEET TPW ANeMENTA B Kakaol seTee, BBP cucTemsl onpeaensoT no gopryne

Rg= Ry Rg KBy + Ry Ry Ry = Ry Ry Ry Rp Ry R {3)
AHANOMAYHO ONA CHCTEMEI, M300pameHHoN Ha pucywee 3, BEF cucTeme onpanenasoTt no fopmMyne
Re=1{(Ry + Ryy — Ry Ryah (R + Ry — R Ry} (R + Ry — R Rz ) (4}

AnA cucTem, CXeMel HOTOPEI MIohpameHsl Ha prcyHKax 4 v 5, hopmyne ans BEP cucTemel nomy4awT
YMHOHEHWEM BblipameHni (3) 1 (4) Ha Ry,

7.2.3 Mogenwn m va 1 (MOBHTHYHLIS ANEMEHTI)

Ecnd cucTema npegcTaenaeT cobol napannensHos cOROUHEHWE H MOEHTHYHEX INEMEHTOR, a QNA ee
paboTocnocobHocT TReGYeTCA MCNPABHOCTE M1 ANBMEHTOR 1A #, To BBP cucTemil K BeMUcnAoT No hopmyna

L]
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n— m

Ry= ¥ {tJﬁn-r{l_ﬁy_ (5)

ra
Takwm obpasom, BEP cucTeme, cxema HoTopoR HaohpameHa Ha pUcyHKe G, BeIMIUCNAKT No dopmMyne
Re=R+ 3RN1 — Ry = 3R — 2R3, (B

roe R — BBEP oTOgnbHLX 3NeMaHToR.
AHANOTWYHO ONA CHCTEMBL, CTRYKTYPHAA CXEMA HAQEWHOCTH KOTOPOW WaobpaweHa Ha pucyvke 7, BBP
onpefenmoT no fopMyna
Re= R+ 4R — By + 6R (1 — Ry = 3R — S8R + 6R. (7
Ecniv He BoR aNEMEHTE i CHCTEME WOBHTHYHE, TO ANA onpeganediA BEP pexosmerayeTch Mcnonesaosats

Bones oblwMe NpoUEnyDsl, NpHBeIaHHLE 8 B.3.
T.2.4 Mopend ¢ HEHArpyHeHHLIM Delepaom

Opyran 4acTo HCNONB3YemMan fopMa DEISPBADOEAHWA — HEHarpyYWeHHsIH peaapa. B vanbonesa npocTom
CAYYae CTPYKTYDHAA CHEMa HAOEMHOCTH CUCTEMEl C HEHArpYEeHHEM peaepeom HaochpaweHda Ha pucyHre 10.

e
il

A — CETEBOH AKTHBHEIR DnewedT; B — aneMedT, BXoORaAcs o pesHme
OWUAAHNA W DENHOYAKILWACA B CRYUsE OTREIE 3NemerTe A4

PuoyHox 10

Popsynel (1) — (4) He 0oNYCKABTCA NPUMEHATE ANA aHANWM3A HAOEHHOCTH CUCTEM © HEHAMDY MEHHEM
peaepaoM. ECnu npu akcnnyaTtayus3 oba anesmeHTa WM T NOCTOAHHYI0 MHTEHCHBHOCTE OTHA3a M NPKM PE3epBn-
POBAHHK MMEI0T HYNEBYID MHTEHCHBHOCTE OTKa3a, To hopmyna AnA BBP cucTeMmsl nmeat Bl

Ryit) = e (1 + ha).

ECny MMEETCA H ANEMENTOR B DEIEPEE, 3Ta (POPMYNA NPUHAMAET B

| L] [}
Rs.l[r]n=r1"[1+?|.r+ ﬁ% + ll% S S b ].
CTDVETYDHAR CXEMa HAOEWHOCTH CHCTEME OOMKHE BENIOYaTs GNoKK, NPEOCTARNAIOWME HAOEMHOCTS
BRKNKNATENA, KOTODEIA YACTO ARNASTCA «CNatkiM MECTOM) CHCTEM C DEIEDANDOBIHKENM.
Cnegyert Tase obpaTiTe BHUMAHWE HA TO, YTO B OTNMUME OT BCEX NPUMEROE, PACCMOTDEHHBIX BhilUg,
BEP anemedTa B 3a8HCHT OT BREMEHW, KOFOa anemMedT A oTkaset. Jpyrime CNoBamMu, OTES3B NeMeHTOR A 1
B He mMoryT OUSHWMBATECA KaK HelasWcumMbie. Tammm ofpaiom, ANA aHannia pelspeMpoBaHHOR CHMCTEMb

OOM¥dHEl WCNONEIOBATRECA ADYTHE NPOLEAYDE, TAKWEe Kak Maproackai asanna.

il

8 Bonee cnoxHblie MOAENK

8.1 OBwme npoueaypil

Dopmynel gnA onpeganednA BEP cuctes, cTpysTypHaA cxema HagesHoCTH KOTODLIX NPeacTasnaeTt
coDol KOMBWHALKWKD CTPYKTYPHEX CXEM HAOENMHOCTH CUCTEM, PACCMOTPEHHBIX B pasgensa 7, onpegenAnTca Ha
ocHose dhopmyn (1) — (7). OgHako AnA HekoTopbix cucTes BEP He MoryT GuiTe onpegenassl NO By noMA-
HyThiM OpMynam. Takkue CUCTEME ABENAITCA BoNea CROMHLIMK K QN8 HHX A0M#HL KCNoNe30BaTLCA Bonee
CROMHBIE METOOE aHANKWEE HAOERHOCTH. CNeayer 3aMeTiTe, 4To ONnA oueHEr BEP MoMeT WCnoneaosaTecq
meTog MouTe-Kapno, Ho Takke MeTOOsl HE PACCMATPUBAKTCA B HACTORALYEM CTAMOApRTE.

CraspapT pacnpocTPaHAETCA Ha NPOUSIYDPEl, KOTOPEIE MCNONBEIYIOT NDEONONOKEHHE O HEJABMCHMOCTH
B COOTBETCTEMM C 7.1,

5]



