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HAUIOHATIbBHUW BCTYT

Lien ctaHgapT € nucbMosuii nepeknag IEC/ISO 31010:2009 Risk management — Risk assessment
techniques (KepyBaHHst puankom. MeToan 3arafibHOro OLHIOBAHHA PUSKKY).

Hauionanshuit opraH, BignosigansHWin 3a Ue cTavgapt, — [lepxasre nianpnemcTso «HaykoBo-f0-
CRiOHWI IKCTUTYT MeTponoril BUMipioBanbHux i ynpaensouux cuctemy (AN HAOI «Cucteman).

Y cTaHaapTi HaBeLeHo CUCTEMaTUYHI METOAM 3arasibHOro OUiHIOBaHHA PU3NKY.

[o cTargapTy BHeCeHO Taki peakUiiHi 3Miku:

~— CfoBa «Lien MXXHapoOHWIA CTaHAapT» 3aMiHEHO Ha «Uen cTanaapTy;

— gunydero «llepeamosy» go IEC/ISO 31010:2009;

— CTPYKTYPHI €neMeHTH Lporo cTanaapTy: « TUTynsHUA apkywwy, «lepeamoBy», «3MicT», «HauioHarnb-
HWIA BCTYM», NepLly CTOPIHKY, « TEpMIiHW Ta BU3HAYEHHS NoHATbY | «bibniorpadivHi gaHi» — ohopMNEeHo arigHo
3 BUMOramu HaljioHanbHO! cTaHaapTusauil Ykpaidu,

— y po3aini 2 HaBefeHo «HauioHanbHe NOSICHEHHNAY, BULINEHE PaMKOLD;

— Yy po3gini 3 3amicTk nocvnawHs Ha ISO/IEC Guide 73 HaBeaeHo nocnnanHs Ha ISO Guide 73:2009;

— BUTyYeHO Nigpo3ain 6.6 sik Takui, Lo NOBTOPKOE Nifpo3ain 5.7, Ta BiANOBIAHO 3MIHEHO HyMEpPaLio
nigposainy 6.7 Ha 6.6;

— [ony4eHo BiACYTHI B TEKCTI MiXKHEPOAHOIO CTaRAapTy NocunanHs Ha pucyHkn B.2, B.5, B.6, B.7,
B.8, B.9, B.10, B.11, a Takox Ha Tabnuui B.3, B.4, B.5, B.6 — B.10;

— BUNPAaBNEHO NOMUIIKY, HAABHI B TEKCTI MPDKHapOAHOro cTaHaapTy (Ha pucyHky B.8 samicTts «[1pnin-
Ha» Mae Bytu «[puunHa 1»; y B.24.4 3amicTe nocunasHg #a Tadbnuuio B.3 mae 6ytu B.2; y B.29.3 3amicTb
nocunadHsa Ha pucyHku B.6, B.7 i B.8 mae 6yt B.13, B.14 i B.15 BignoeigHo).

Y cTaHaapTi BUKOPUCTAHO NO3HAKM Ta CKOPOYSHHS, siki HaBedeHO B HallioHansHoMy godaTtky HA.

Konil HopMaTUBHVX AOKYMEHTIB, Ha siki € NOCUMaKHs B LbOMY CTar4apTi, MOXHa oTpuMaTi B fONoBHO-
My DOHZII HOPMaTUBHUX JOKYMEHTIS.

BCTYIl no IEC/ISO 31010:2009

OpraHizauil BCiX TUNIB | pO3MIpIB CTUKAIOTHCH 3 HU3KOK PU3UKIB, AKI MOXYTb BAMVBATH Ha JOCATHEHHSA
TXHIX uinen.

[1ini moe 6yTK NOB'SI3aHO 3 WVPOKWM CNEKTPOM BUAIB BiSNeHOCTI opraHdisauil — 8ig 11 cTpaTerivyHmux
iHiLiaTB 40 pobiT, NpoueciB Ta NPOeKTIB, — i Moxe ByTun 3a3HaYeHO siK CYCMinbHIi, EKOMNOTiYHI, TEXHONOTIYHI
pesyneTatu Ta pesynsTaty y ccepi beaneku 1 0XopoHW npaui, KoMepuinhnx, diHaHCOBUX | BKOHOMIYHMX 3a-
XOZIB, @ TAKOXK BNAMBIB Ha coujanbHi, KynbTYpHI, NOANITUYHI acnekTu Ta penyTauito.

Ycto AisnbHICTL oprarizadii noe’d3aHo 3 pusukamuy, akumm Tpeba kepysatu. [pouec kepyBaHHA pusn-
KOM Jonomarae nNpuiMaTy pitleHHs 3 ypaxyBaHHAM HEBU3HAYEHOCTI Ta MOXITMBOCTI HacTaHHs ManByTHix nogin
Yy obcTaBuH (HaBMUCHMX abo HEHaBMWUCHMX) | TXHIX BNNMBIB Ha y3rodx)eHi uini.

KepyBarHs pu3nkom nepenbavac 3acToCyBaRHA NOTIYHNX | CUCTEMATAHHUX METOAIB Woa0

— OBMiHIOBaHHA IH(POPMALED Ta KOHCYIBTYBAHHSA NPOTSITOM LibOTO NPOLEecy,;

— YCTAHOBMEHHS OTOMEHHA AN iAeHTUDIKYBAHHA, aHanisyBaHHs, OUiHoBaHHA, 0BpoBnsHHA pU3nKYy,
noB’a3aHore 3 Byab~sKMMU QIANLHICTIO, NPOLECOM, DYHKUIEKD Y NPOAYKLIERD;

~— MOHITOPUHIY Ta KPUTUYHOrO aHanisyBaHH:A pU3nKis;

— HanexHOoro 3eiTyBaHHA NpO peaynsTaTtvt Ta X NPOTOKONKBAHHSA,

3araneHe OUHIOBAHHS PU3UKY — Lie Ta YACTUHa KepyBaHHA PU3UKOM, siKa Aae MOXJIIMBICTb MaTh CTPYK-
TYpOBaHWiA Npouec, y XOAi AKOro BU3HAYaITh, L0 MOXeE BMIIMHYTU Ha AOCATHEHHS Linen, a Takox aHanisy-
OTb PU3KNK CTOCOBHO HacMigKig Ta IXHIX iIMOBIPHOCTENR, NEPLU HXK NPUAMaTH pilleHHs LWoA0 HeobxiAHOCTI no-
42NbLIoro 0BpobnsHRA PU3NKY.

ig 4ac 3aranbHOro OUIHIOBAHHA PU3VKY HEMararTbCA BIAMOBICTA Ha Taki 3anuTaHHA:

— LU0 MOXe TpanuTucst 1 Yomy (Yepes ineHTUdikyBaHHA pusnky)?

— SIKUMU MOXYTb ByT¥ Hacnigku?

— SIKOK € NMOBIPHICTL BUHMKHEHHS TX Y MalbyTHbOMY?

— YU € SKICb YMHHUKKM, U0 NOM AKWYIOTh HAcnifok pu3nky abo 3HWXKYIOTh IMOBIPHICTL pPU3NKY?

— 44 € piBEHb PN3NKY 4ONYCTUMNM ab0 NpUAHATHUM i 4u Tpeba Byae foro o0OpobnsaTU y noaansbLiomy?
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Llel ctaHaapT npuaHadeHo ANs Toro, Wob BUKNACTW HanexH CydacHi MeTtoauky BubuparHs Ta 3acto-
COBYBAHHR METO/IB 3ararbHOTO OUIHIOBAKHS PU3IKY, Y HbOMY HE PO3IMALAITH HOBI 41 PO3POBIOBaHI KOH-
Lenuit, Woao AKX LWe He OCATHEHO 3a40BIiNbHOI0 PiBHA MPOMECIMHOIO KOHCEHCYCY.

el ctaHoapT mae 3aranbHWil XapakTep, TOMY BiH MOXe CIyryBaTh HacTaHoBOW AnA Baratbox rany-
sei i TuniB cucTeM. Y Uux ranysax MoxyTe .ByTy cneuianbhi cTaHfapTy, AKki BCTaHOBAKKTL Kpalyi MeToao-
norii Ta piBHi 3aranbHOro OUIHIOBEHHA CTOCOBHO KOHKPETHUX BUNALKIB 3acToCyBaHHs. SAKLLO Ui cTaHAapTy
Y3ro[pKyHTLCA 3 UMM CTaHAapTOM, TO BOHW, 3a3BN4an, € AOCTaTHIMA.
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HALIOHATTbHUW CTAHOAPT YKPAIHU

KEPYBAHHA PUSNKOM

MeToam 3aranbHOro OUiHIOBaHHS PU3UKY

YTPABJTIEHWE PUCKOM

MeToabl 06LEro oLieHMBaHUS pucka

RISK MANAGEMENT

Risk assessmenttechniques

YuHHui Big 2014-07-01

1 COEPA 3ACTOCYBAHHA

Lien cTaHaapT po3pobneHo, wob po3sunHyTH nonoxerHs SO 31000. BiH noaae HacTaHosM LoAo BUGK-
paHHs Ta 3aCTOCYBaHHSA CUCTEMaTUYHNX METOAIB 3aranbHOro OLHIOBAHHSA PU3UKY.

3aransHe ouiHIBaHHA PU3KKY, O MOro NpoBaasTh BiANOBIAHO [0 UbOro CTaHAapTy, CpUsie iHlNM BY-
AaM [iSNbHOCTI 3 KEPYBaHHS PU3VKOM.

HacTaHoBW LWO/40 3aCTOCYBaHHA HU3KU METOAIB NOAAHO PA30M i3 KOHKPETHUMMW NOCUNAHHAMMW Ha iHLWwi
MDKHapOAHI CTaHOAPTH, ¥ SKNX KOHLEeNUil Ta 3aCTOCYBaHKsS METOAIB ONNCaHo [OKNaHIlLE,

Llet ctaHgapT He npu3HadeHo ans uinen ceptudikauil Ta perynstopHux abo KOHTpaKTHUX Linew.

Y UbOoMy CTasAapTi HeMae KOHKPeTHNX KpuTepiis ineHTudikauii noTpebv B aHaniayBarHi puanky i BiH
HE BCTAHOBIIIOE TUMN METOAY aHanNi3yBaHHs pU3nKy, HeobXiaHUIA AMS KOHKPETHOro BUMaAKy 3acTOCYBaHHSA.

Y UbOMY CTaHZapTi OXONNEHO He BCi METoAW, TOMY, SIKLIO NEBHUN METO4 He NoJaHO B Ho0MY, Le He
03Ha4ae, WO Len MeTo He € YUHHWIA. Te, L0 NEBHUIA METOM 3aCTOCOBHUMA 10 KOHKPETHOT 06CTaBnHY, He O3Ha-

yae, Wo came Lein metog Tpeba 0b0oB'A3KOBO 3aCTOCOBYBATW.

NpuMmiTka. Ljeh cTaHaapT CTOCYETHCS HE Tinbkyn coepu Beaneku. BiH € 3arambHuM CTaHAapTOM LWOAO KEPYBAHHS PU3NKOM | ByAb-
AKI NOCWNAHHA Ha acnekTu Bes3nekn MalTh Tinbky iIHPOPMAaTUBHUI XapakTep. HacTaroBu LOA0 OXONNeHHs acnexyis 6eanekun y cTaHaap-
Tax IEC Hasegeno B ISO/IEC Guide 51.

2 HOPMATUBHI MOCUNAHHA

Y HaBeneHUX HMXKYe HOPMaTUBHUX AOKYMEHTaX 3a3HaqyeH0 NONOXKEHHA, SKi Yepes NnocunaHHs B LUboMy
TEKCTI CTAaHOBIATE NOMOXKEHHS LIbOro CTaHAapTy. Y pasi 4aToBaHuX NocyWnaHb 3acTOCOBYIOTh NWLLE 3a3Ha-
yeHe BUAaHHK. Y pasi HefaToBaHWX MNocKsiaHb 3aCTOCOBYHTE OCTAHHE BUAAHHS HOPMATUBHOIO JOKYMEHTA,
Ha gke 3pobneno nocunaHHs, pasom 3 Dyab-SKUMK 3MiHamMyn 40 HbOrO.

ISO/IEC Guide 73 Risk management — Vocabulary — Guidelines for use in standards (KepysaHHa pu-
3nxkom. CrOBHMK TEPMIHIB, HacTaHosu WoA0 BYUKOPUCTOBYBaHHSA B CTandapTax)

ISO 31000 Risk management — Principles and guidelines (KepyeaHHs puankom. [pyrHLUMNK Ta HACTAHOBM).

HALIIOHANBHE NOACHEHHA
ISO/IEC Guide 73 3amineHo Ha ISO Guide 73:2009 Risk management — Vocabulary (KepysaHxs pu-
3uKom. CIOBHUK TEPMIHIB), AKMIA ynipoeamkeHo B Ykpaini sk ACTY SO Guide 73:2012.

HauioHanbha npumiTka
B Ykpaini BnposagxeHo ACTY ISO Guide 73:2009.

BugaHHs odidinHe
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3 TEPMIHU TA BUSHAYEHHA MOHATDL

Y UbOMY CTaH4apTi BUKOPUCTaHO TEPMIHYM Ta BU3HAYEHHSA NOHATL, HaseneHi B 1SO Guide 73:20009.

4 KOHLETMLIT 3AFANIBHOIO OLIHIOBAHHS PU3MKY

4.1 MNMpuaHaveHicTb | BUrOOM

MNpyaHaveHiCTb 3aranbHOro OUIHIOBAHHA PU3UKY — 3abe3nevyBaT oTpuMaHHs iHcbopmallii Ha [oKa30Biii
OCHOBI Ta ii aHanidysaHHs, o6 npuiimaTyt obr'pyHTOBaHI pilLeHHS LWOAO TOro, AK 0BpOBATU KOHKPETHI pn-
3MKM Ta sK BMOMpaTh MOXITMBUIA BapiaHT ix obpobnsaHHs.

[eski ocHOBHI BUroau Bif NPOBaAXKEHHRA 3aranbHOro OLHIOBaHHS PU3UNKY:

— PO3YMIHHS PU3KKY Ta NOro NOTEHLINHOIO BIUIMBY Ha AOCATHEHHA Uinen;

~— HaaaHHs iHopmauil ocobam, ski NpUAMaNTh PiLLEHHS,

~ NONINLIEHHS PO3YMIHHA PU3UKIB 3 TUM, |00 AONOMOITY Y BubnpaHHi BapiaHTis Tx oBpobraHHs;

— iaeHTNDIKyBaHHA BaXIMBUX YMHHWKIB, L0 cnpmmoﬂ: pusukam, i cnabkmx NaHok y cuctemax ra opra-

Hizauinx;

— MOPIBHIOBAHHA 3 PU3VKaMU B anTEPHATUBHMX CucTeMax, TexHonoriax abo nigxogax;

— 0BMIHIOBaHHS IHPOPMALLIE NPO PU3NKK Ta HEBU3HAYEHOCTI;

— Jornomora B YCTAHOBIIEHHI NpiopuTeTis;

— 3anobiraHHsa iHUMAEeHTaM Ha OCHOBI po3CcNigyBaHHA IXHIX NPUYKUH | Hacnigkie;

— BUBUpaHHs pisHMx hopM 0BpoDRSTHHS PUIKKY;

~—— 33[J0BOMEHKA PErYISTOPHNX BUMOT;

— 3abesnedvyBaHHs iHopmallieto, AKka Aae 3MOry OUIHWTI, HACKISbKM PU3UK MOTPIBHO NPUAHATY, SKLLO
BpaTty [o yBaru nonepenHbo BUSHaYveH! KpuTepir,

— 3arasibHe OUHIOBaHHs PU3UKIB, NOB'A3aHUX 3 yTUIi3aLielo NpoayKuil Micisa 3akiHYeHHsA CTPOKY 1T crybu.

4.2 3arankHe ouiHOBaHHA PU3KKY Ta CTPYKTYpa KepyBaHHS pU3MKOM

Y UbomMy CTaHaapTi 3pobieHo NpunyLeHHs, WO 3aranbHe OUiHIoBaHHSA NPOBaAATb Y Mexax CTpYKTypy
Ta npouecy KkepyeaxHs pusmkom, onvcarux 8 1ISO 31000,

CTpykTypa KepysaHHs puankoM 3abeanedye NoniTMKo, npouenypamu Ta opraHisauiiHumu saxogamu
LLoA0 3anpoBadKyBaHHS KepYBaHHA PUSMKOM Ha BCIX PIBHAX B opraHisauji.

OpraHisalis mae po3pobuTu, AK YacTuHY LIET CTPYKTYPK, NONITUKY YM cTpaTeriio, 1woG Mat amory Bu-
pilyBaTy, KONW Ta SK NoTPiGHO NPOBaAWTY 3aranbHe OUIHIOBAHHS PUSKKY.

3okpema, Tpeba, Wwob ocobu, sKki NpoBaasTL 3araneHe OUHIOBaHHS PUSKIKY, Marny YiTke yaBeHHS Woao

— OTOYEHHSA Ta uinen opraHisauji;

— macwraby 1 TUny AONYCTUMIKX PU3KKIB, & TakoX Toro, sk Tpeba o6pobnsaTvt HenpUHATHI PU3UKK;

— TOro, AIK 3aranbHe OLiHIBaHHS PU3MKY NOB'A3AHO 3 NpoLecamu opraHisauii;

— METOAIB i MeToauK, Akl Tpeba BUKOPUCTOBYBaTY [N 3arafbHOrO OLUIHIOBAHHA PU3MKY, Ta CTOCOBHO

X BHECKY [0 NPOUECY KEPYBaHHA PU3NKOM,
— NiA3BITHOCTI, BiANOBIJaNLHOCTI Ta NOBHOBaXEHb, NOB'A3aHNX 3 NPOBAANKEHHAM 3arasnbHoro ouiHo-

BaHHA PU3UKY;
— HasiBHUX pecypcis AN NPOBaMKEHHS! 3aranbHOr0 OLHIOBAHHS PUSUKY;
— Tor0, sik Tpeba 3BiTyBaTV NpO Pe3ynbTaTh 3aranbHoro OLHIOBAHHS PU3MKY Ta KPUTUYHO aHani-

3yBaTn ix.
4.3 3aranbHe oUiHIOBaHHA PU3UKY Ta NPoLEeC KepyBaHHS PU3UKOM

4.3.1 3azasibHi MOJIOXEHHS
3aranbHe OLHIOBaHHSA PU3UKY OXOMIIOE OCHOBHI EMEeMEHTH MPOLECy KEpyBaHHA PUSUKOM, BU3HAYEH]

B 1SO 31000, a Takox Taxi: v

— ODMIHIOBaHHSA IHOPMALIEK Ta KOHCYNBTYBaHHSA;

— YCTaHOBMEHHRA OTOYEHHS;

— 3aranbHe OLIHIOBaHHA PU3UKY (30KpeMa ifeHTUdIKyBaHHS pU3uKy, aHanisysaHHs pranky Ta ouiHK-
BaHHSA pU3nKy);

— 0BpOoBsHHA PU3NKY,

— MOHITOPUHI Ta KpUTUYHE aHanisysaHHsA.
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3aranbHe OLIHIOBAHHS PU3NKY HE € OKPEMUM BUAOM AisnbHOCTI, H0ro Tpeba NoBHICTIO.IHTErpyBaTh iHLLUN-
MY CKINafHWKaMu NPOLLECy KepyBaHHS PU3NKOM.

4.3.2 ObminroeaHHs1 iHhopmayiero ma KoHCYynLmyeaHHs

YCNiWHICTh 3arafibHOro OUiHIOBaHHA PU3MKY 3aneXuTb Bi4 pe3ynsTaTnBHOCTI 0OMiRtoBaHHA iHdopma-
Lict0 Ta KOHCYNbLTYBAHHA 3 3auiKaBrneHuMy CTOPOHaMu.

3anyyeHHs 3aLlikaBneHunx CTOPiH 40 Npouecy KepyBaHHs puankom HeobxigHe, Wwob

— po3podbnsaTn Nnax oBMiHIOBakHS iHpopMaUeto;

— HarnexHo BU3HadyaTy OTOUYEHHS,

— 3abeanedyBaTi po3yMiHHA Ta BPaxoByBaHHs iHTepecis 3alikaBNersux CTOPIH,

= 06'eHyBaTH pPi3Hi HANPSMU haxoBOT KOMNETEHTHOCTI A7 IAEHTUDIKYBEHHS Ta aHanisyBaHHsa pPU3UKY;

— 3abe3nedyBaTy HanexHe BPaxoByBaHHs PI3HUX NOrASAIB Nif 4ac OUIHIOBAHHS PUSKKIB;

— 3abesnevysaTy aaeKBaTHe igeHTUdIKYBaHHSA PUBKKIB;

— rapaHTyBaTh yXBaneHHs Ta MNiATPUMaHHa nnary 06pobnsHHS.

3auikasneHi ctoporn Tpeba 3anyyaTty 40 3abe3nesenHsa BIGEMHOTO 3B'A3KY MK NPOLECOM 3aransHoro
OLHIOBAHHS PU3NKY Ta iHLWUMI HANpaMaMiy KepyBaHHS, 30KpeMa KepysaHHs 3MiHamK, KepyBaHHA NpoekTamu
Ta NporpamamMu, a TakoxX KepyBaHHs iHaHcamu.

4.3.3 YcmaHo8s1eHHS] OMOYeHHs

YCTaHOBNEHHS OTOYEHHA 3¢ 3MOry BU3HAYUTWN OCHOBHI NapamMeTpy KepyBaHHS PU3UKOM | cdhepy 3a-
CTOCYBAHHS Ta KpUTEPIT AN1s IHWOT YaCcTuHY npouecy. YCTaHOBNEHHA OTo4eHH:A nepeabavae BpaxoByBaHHs
BHYTPILUHIX | 30BHIWHIX NapaMeTpiB, NOB'S3aHNX 3 OpraHisaLicto 3aranom, a TakoX NonepefHbOro 4ocsiay
CTOCOBHO KOHKPETHMX PU3NKIB, L0 TX OXOMMIOTh 3aranbHUmM OLHIOBAHHAM.

flin 4ac ycTaHOBMIOBAHHA OTOYEHHSA BU3HAYA0TL | NOrOAXYHKTb Lifli 3aranbHoro OUiHIOBaHHS PU3UKY,
KpUTepii puauky Ta nporpamy 3aransHoro OLiHIOBaHHSA PUSKKY.

Y pasi 3aranbHoro oLiHIBaHHA KOHKPETHOrO puanky Tpeba, wob ycTaHOBMEeHHS OTOYEHHA OXONNoBanio
BU3HAYAHHA 30BHIWHLOTO, BHYTPILLHBOTO OTOYEHHSR, @ TAKOX OTOYEHHS KEPYBAHHSA PU3MKOM i KnacuikyBaH-
Hs1 KpUTEPITB PU3NKY:

a) yCTaHOBNEHHNA 30BHILUHLOIC OTOYEHHS nepeadadae 03HaoMIeHHS 3 CEPeAOBULLEM, Y AKOMY (PYHK-
Lit010Th OpraHisauis Ta cuctema, a came:

— KyNSTYPHI, NONITUYHI, NPaBOBI, perynATopHi, (hiHAHCOBI, EKOHOMIMHI Ta KOHKYPEHTHI YUHHUKK Cepeno-
BULL@ HA MIXKHAPOAHOMY, HaliOHaTbHOMY, pErioHankHOMY Yh MICLIEBOMY PIBHSX;

— KTOYO0BI YMHHMKN Ta TEHAEHLIT, Lo BNNMBAKOTL Ha Lini opraxisauii;

— CMPUAHATTS Ta UiHHOCTI 30BHILLHIX 3aLiKaBNEeHUX CTOPIH;

b) ycTaHOBNEHHSA BHYTRILLHEOrO OTOMEHHA Nepeabavae 3'ACYBaHHA

— MOXJ/IMBOCTEN Opranisauil CTOCOBHC Pecypcis | 3HaHb;

— iHChopMaUifiHUX NOTOKIB | MPOLLECIB NPUMHATTS PilLEHD;

— BHYTPILLHIX 3auikaBneHnx CTOPIH;

— UiNei, a Takox 3anpoBaiXeHnx cTpaTerin X JoCsaraHHs,

— CNPpUNMaHHS UiHHOCTEN | KynbTypw,

—- NONITUK | NPOLIECIE;

— cTaHgapTis | 6a30BMX Moaered, MPURHATUX opraHisauicto;

— CTPYKTYp (Hanpuknag, nignopsakysaHHs, ponei i Nig3siTHOCTI);

C) YCTaHOBNEHHA OTOUEHHS NpoLecy KepyBaHHS pusnkom nependbadqac

— BU3HA4YeHHA NiA3BITROCTI Ta BiANOBIAANbHOCTI;

— BU3HaYeHHs 0BCary AiaNbHOCTI 3 KEPYBAHHS PU3NKOM, Akui Tpeba BUKOHATH, 30Kpema creuianbHi
JOMYYEHHS Ta BUHATKW,

— BU3HaYeHHR 0BCAry NpoekTy, Npouecy, hyHKLIT Y1 AisNIbHOCTI CTOCOBHO TPUBANOCTI Ta MICLis Npo-
BaAXEHKS,

— BUW3HAYEHHH B3aEMO3B'A3KIB MK KOHKDETHUM RPOEKTOM abo KOHKPETHOW AiSNbHICTIO Ta IHWUMK
NpoeKTaMn Y BuaaMu AisnbHOCT opraHisadlii;

— BU3HAYeHHs METOAONOrN 3aranbHoro OUHIOBaHHA PUBKKY;

—— BU3HAYEHHS KpuTepiis pusmnky;

— BU3Ha4YeHHs crocobiB OUIHIOBARHSA 4IEBOCTI KEPYBAHHA PUBUKOM;
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— BW3HAYEHHs Ta KOHKPETU3aLLito pitleHs, aki Tpeba npuitHATK, | 4R, sk Tpeba BukoHaTw;
— igeHTndikayio HeoOXigHWX QOCMIAXEHE 3 YCTEHOBIEHHS Chepy UM MeX 3aCTOCYBaHHS, IXHIX 06-
cary, Uinen, a Takox pecypcis, NOTPIOHWMX ANa UMX AOCHIoKEHb ! :
d) BU3HaYeHHA kpuTepilB puaunky nepeabadae NpUAHATTA pitleHs Woao
— XapakxTepy ¥ TUMi8 MOXJTMBWUX Hacnifkis i cnocoby iX BUMIPIOBaHHS;
— crnocoby nofaaBaHHsA NMOBIPHOCTEN;
— cnocoby BU3HAYaHHA PIBHSA PU3NKY,
— KpWUTepIiB, 3a SKMMU MPUIAMaTUMYTb PILUEHHS LWOA0 HEOOXIQHOCTI OBPOBRAHHS PUBNKY;
— KpuTepiiB, 38 SKUMWN NPUIAMATMYTb PILIEHHS LWOAO NPUAHATHOCTI Ta/dun JoNyCTUMOCTI pUSKKY;
— TOr0, Y1 BpaxosyBaTumyTb KOMBIHALIT py3KKiB, | B A1 cnocif e pobntumyTb.
OcHOBOW KpUTEpITB MOXYTb BYTW Taki Axepena:
— y3rogpxkeHi uini npouecy;
— KpuTepii, ineHTndikoBani y cneumdikauisx;
— 3aranbHi gxepena AaHnx;
— 3aranbHONPUIRHATI Y MPOMUCNOBOCTI KpUTEDIT, Hanpuknag, piBHi NoBHOTY Besnexu:
— FOTOBHICTb OpraHisauil 40 pu3nky;
— MpaBoBi Ta iHWi BUMOTW [JO KOHKPETHOIO YCTaTKOBaHHS Y1 KOHKPETHUX BUNAZKIB 32CTOCYBaHHS.

4.3.4 3azansHe OuUjiHO8aHHs PU3UKY
3aranbHe OUIHIBaHHSA PU3KKY — Lie CRifibHWH NpoLec iAeHTndikysaHHa pyavKy, aHanisyBaHHA pusnky

Ta OUIHIOBAHHSA PU3NKY.

3arankHe OUHIBaHHS pM3UKY MOXHa NpoBaavTu Ha pisHI opranisauii, Ha piBHi nigpo3aninis, cToCOBHO
NPOEKTIB, OKpeMUX BUAIB AisnbHOCTI 800 KOHKPETHUX PUSHKIB. PisHUM OTOUYEHHSM MOXYTh Bianosiaath pisni
3acobu Ta METOAMKU.

3aransHe OUHIBRaRHA pU3nKy 3abeaneyye po3yMiHHA PU3MKIB, TXHIX NpuUYVH, Hacniakis i TxHiX iMoBipHO-
creil. BoHo 3a3Havae BXigHi fgadi 4ns NpuRHATTA pilleHs Woao

— HeobXiOHOCTI pO3MNOYUHATY NEeBHY AiSNLHICTD;

— cnocobis MakCUMi3yBaHHs MOXIUBOCTEN;

— roTpebn 06pobnaTy pranku,

— BubupaHHsa cepeq BapiaHTIB 3 PI3HMU pUsnKamu,

— YCTaHOBMEeHHs NPiopUTETHOCTI BapiaHTiB 06poBnsHHs pwsmxy,

— BuBopy HarbinbLl BifnosigHUX cTpaterin 06poBnaHHA PU3KKIB, AKi 3MEHLLYBATUMYTh HECIPUATINBI
PY3NKM 10 JOMYCTUMOrO PiBHA.

4.3.5 O6po6reHHsA pU3UKy

[Micns 3aBeplUeHHS 3aransHoro oUiHIOBaHHA PU3NKyY nNpoBaaaTs 00pobnsHHA pU3KnKy, sike nepenbavac
BMBUpaHHA Ta NOroKyBaHHA OLHOTO YUY KINTbKOX MPUAHATHWX BapiaHTiB, L0 Aa0Th 3MOry 3MIHWTH MMOBIpHICTS
BUHWKHEHHS! pU3VKIB, BNNUBM pu3nkiB abo i1 Te | Apyre, a Takox 3anpoBaXXeHHs Lux BapiaHTis.

Micns Uuboro eTany BUKOHYKITb LIMKITiYHE NOBTOPHE 3arancHe OLiHIOBaKHS HOBOMO PIiBHA PU3UKY 3a4N5
BU3HAYEHHS AOro ONYyWEHOCTi 3a NonepeHbO BCTAHOBIIEHUMU KPUTEPIAMI 3 TUM, LoD NPUIAHSATY piLueHHSs
ogo norpedbu NoAanLLULoro A0AaTKOBOro 08pobnAHHs.

4.3.6 MorimopuHe i KpumuyHe aHanisyeaHHsA

FAK YacTuHY NPOUECY KePYBaHHS pr3nKom Tpeba perynapHo 34iNCHIOBATY MORITOPUHT | KpUTUYHE aHa-
nizysanHsa puaunkis i 3acobiB KOHTPOMIOBAHHS ANA NepeBipeHHs Toro, Wo

— MPUNYLLEHHS WOA0 PU3UNKIB W Hadani YnHHI;

— npunyuleHHs, Ha sSknx 6asyeThCs 3aranbHe OLIHIOBaHHR PU3UKY (30KPeMa, 30BHILLIHE Ta BHYTPILLHE
OTOYEHHA) 1 Hagani YnHHI;

-— OYiKyBaHuWx pea3ynsTaTie AOCAralTs;

— pesynbTaTh 3aranbHoro OUHIOBAHHA PU3KKY Y3ro[KytOTbCH 3 HAasBHUM JOCBIAOM,;

— METOAUKU 3aransHOro OLHIOBaHHSA PU3KKY HanNeXHO 3aCTOCOBYHOTh;

— 3axoau Wwopno 06pobraHHa prsnKiB € pesynesTaTUsHI

Tpeba BCTAHOBUTY BIANOBIAAMBHICTL 3@ 34IMCHEHHR MOHITOPUHTY Ta KPUTUYHOIO aHanisyBaHHs.
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5 MPOLIEC 3ATANBHOIO OUIHKOBAHHA PU3UKY

5.1 3aranbHun ornsg,

3aranbHe OUIHIBAHHA PU3UKY A@E 3MOTY TUM, XTO NPUIAMAaE PILUEHHS, @ TakoX BiANOBiAaNLHUM CTOPO-
HaM KpaLlie PO3YMITU PU3MKK, SIKi MOXYTb BNNUBATY Ha JOCATHEHHA UiNel, aaekBaTHICTL Ta Pe3ynsTaTuBHICTb
3anpoBamkeHnx 3acoBiB KOHTpontoeaHHs. Lle 3abeanedye OCHOBY AMnst NPUAHATTA pilleHb WoA0 Hahbinsbw
BiANOBIAHOO Nigxoay 10 0GpobnAHHA pravkie. BuxigHi gaHi 3aranbHOro OuiHBaHHA PU3NKY — L& BXIAHI AaHi
ONs IPOLIECIB NPUAHATTA pilleHb B opraxisalyii.

3arantHe OUiHI0BaHHS pU3NKYy — Ue CMiNbHWIA NpoLec ifeRTUdIKyBaHHA PU3KKY, aHanidyBaHHA pusnky
Ta OLHIOBaHHSA pu3uKy (Ans. pucyHok 1). Crnoci0 3acTocyBaHHS UbOro NPOUECY 3aneXuTb He nuiue Bij OTo-
YeHHS NPOLIECY KEPYBAHHS PU3MKOM, ane TakoxX BiJ MeTodis | METOAUK, BUKOPUCTOBYBAHUX AN 3aranbHoro
OLIHIOBaHHA PU3KKY.

Y

< YCTaHOBNEHHS OTOYEHHS «

- 3aransHe -
OLjiHIOBAHHS PU3MKY

|neHTUdiKysaHHA PUIKKY ‘

OB6MiHIOBaHHS : e - ’ MoHiTopyHr
iHcbopmalie 3 i i
Ta > AHani3yBaHHa puanky > KputudHe
KOHCYFbTYBaHHS aHanisyBaHHs
- » OujintoBaRHS pu3uky + -

<—+{ O6pobnsHHsA puanky “ >

1EC 2061/09

PucyHok 1 — BHecCoK 3aranbHOro OUiHIOBaHHS PU3MKY [0 NPOLECY KEPYBaHHSA PU3MKOM

[lns 3arankHOro ouiHoBaHHA puanky Moxe 6yTu noTpibHo 3acTocyBaTy BaratogvcumnniHapHuin nigxia,
OCKINTbKI PU3NKKM MOXYTH OXOMNAOBATH LLIMPOKWUIA Aiana3oH NpyUYMH i HacniaKis.

5.2 lnenTnchikyBaHHR pU3unKy

|AEHTUMDIKYBaHHS PU3UKY — Lie NPOLLEC BUSIBMAHHS, YCBIZOMNEHHSA Ta PEECTPYBAHHA PUIMKIB.

MpusHaYeHICTb ineHTUIKYBAHHA PU3UKY — BU3HAYMTH, LLO MOXe cTaTncd, abo sk MOXKYTb BUHVIKHYTH
cuTyauil, Wo MOXyTb BANUBATU Ha AOCATHEHHS Winen cuctemu uu oprawisauii. [1icna Toro, sk pusunK ineH-
TuhikoBaKo, opraHisauia mae BuaHavyuTy Byab-aKi HassBHI 3acoBU KOHTPOMIOBAHHSA, 30KpPEMa CTOCOBHO KOH-
CTPYKTUBHUX ocobnuBocTel, nepcorany, NpoLecis i cucTem.

Mpouec ineHTNdiIKyBaHHA PU3NKY OXONIMIOE BUSHAYEHHA NPUYMH i AxXepena pu3uky (Hebeanekn B KOH-
TEKCTi hisnmuHoT WkoAK), Nodin, cutyauin abo 06CTaBuH, SKi MOXYTb YUHUTK MatepiansHuin BNINe Ha fOCsr-
HEHHS Uinen, a TakoX BU3HaYeHHs XapaxTepy Uboro Briunay.

MeTonamn ineHTUdiKyBaHHS pr3nky MoxyTb ByTn:

— [10Ka30Bi METOAM, HaNpuKNaa, 3acTOCyBaHHA NepPenikiB KOHTPONbHUX 3anvTaHb | KpUTHYHE aHanisy-
BaHHS XPOHOMONYHUX AAHNX;
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— CUCTEMHI METOOM rPynoBoi poboTu, KW rpyna ekcnepTis cucTeMaTudHo ineHTUMDIKYE pyuankn 3a go-
NOMOrot CTPYKTYpoBaHoro Habopy Hasifghux dpas abo sanuTaHb,

— METOAM IHAYKTUBHOTO MUCIEHHS, Hanpuknag, HAZOP.

o6 nonintunTy TOUYHICTL | NOBHOTY I4EHTUMDIKYBaHHA PU3KKY, MOXHA BUKOPUCTOBYBaTH PISHOMAaKITHI
LOMNOMDKHI METOAM, 30Kpema «MO3KOBY aTaky» Ta metof [densdi.

HesanexHo Bif (hakTMYHO 3aCTOCOBaAHUX METOAIB Nif 4ac iAeHTUMDIKYBaHHS pu3uKy ocobnvey yBary Bax-
NVMBO NPUAINATU NIOACEKUM Ta oprarisauinHum ynHHukaM. ToMy nig Yac npouecy iaeHTUMDIKYBaHHS PUINKY
Tpeba BpaxoByBaTU BISXUM MIOACHKMX | OpraHisalitHnX YNHHUKIB Bif O4ikyBaHWX CTaHIB, a TakoxX nogil, no-
B'3aH] 3 TeXHIYHNMN Ta nporpamyumn sacobamu.

5.3 AHanisyBaHHs PU3UKY

5.3.1 3azansHi N0NOXeHHs

Puank aHanisyoTs 4na Toro, Wob nornubuTn po3ymiHHs puanky. BoHo fae amory oTpuMyBaTH BXigHi
OaHi AN 3aranbHoro OLHIOBaHHA PU3NKY | NPUAHATTSA pilleHb Wwoao notpebn obpobreHHa pusnky Ta Woao
HanBinel BiRNOBIAHUX CTpaTerii | MeToais 0BpobRRHHS.

AHnanisyBaHHsa pu3vKy nonsrae y BU3HavyanHi Hacnigkis i iXHiX IMOBIpHOCTEW CTOCOBHO igeHTHUdIKoBa-
HUX PU3VIKOBUX MOZAINA, yPax0oBYHUM HAABHICTb (44 BIACYTHICTL) | pe3ynsTaTtuBHICTE Oyab-AKUX HasiBHUX 3a-
cobis koHTpontoBaHHs. [oTiM Hacniakn Ta IXHI KMOBIPHOCTI NOEAHYIOTD, OB BU3HAYWTH PIBEHb PUSUKY.

AHanizyBaHHs puanky nepeabavac posrmnsafanHys NPUYUH | f)kepen puaunky, TXHiX Hacnigkie Ta nMosip-
HOCTEW BUHUKHEHHS LUMX Hachigkis. Tpeba BU3HA4YNTU YMHHUKK, LLO BNNIMBAIOTE HA HACigxky | MMOBIpHICTL.
Mogis Moxe mMaTu BaraTto Hacniakis i Moxe BrnusaTtv Ha Barato uinen. Tpeba BpaxoByeaTyt HaaBHI 3acobu
KOHTPOMIOBaHHA Ta TXHI pesynbTaTuBHICTL. PisHOMaHITHI METOAM LbOro aHanisyBaHHs onucaHo B 4o4aTKy
B. Y cknagHux sunagkax moxe 6ytu noTpibHO 3aCTOCyBaTH Kinbka MeToaiB.

AHanizyBaHHs pu3uKy, 3a3snyait, nependayac KinbKicHe OUHIOBAHHA HU3KU MOTEHUINHUX Hacmiakie, aki
MOXYTb BUHWKATY 3@ HAcTaHHA nogil, cuTyauii 4yn obcTaBuHM, a TakoxX NoB's3aHuX 3 HUMU MOBIpHOCTEN
3 TUM, LoD BUMIPSTY piBeRb puauky. OaHak, y JeAKUX BUNaAKaX, Hanpuknaa, KONy Hacnifxky He3HauRi Y Konuv
odikysaHa MMOBIPHICTb HaJ3BNYaNHO HM3bKa, ANA NPUAHATTS pilueHHA Moxe ByTV [OCTaTHBO OLHKM fule
04HOTO NapameTpa.

3a gesknx 0BCTaBMH Hacnigok moxe ByTH pesyrbTaToM HU3KK PI3HUX No4IN 4y yMoB 860 TOro, WO KOHK-
PETHY MoAito He iaeHTudiKoBaxo. Y Takomy pasi saranbHe OUIHIOBaHHA PU3KKY 30CEPenXyoTb Ha aHanisy-
BaHHI BXXTMBOCTI T2 BPA3N1BOCTI ENEMEHTIB CUCTEMW 3 TUM, WD BU3HaYUTH BUAN 0OpOBIIsHHS PU3NKY, No-
B'S3aHi 3 PIBHAMMW 3aXMCTY YM CTpaTEriamm BiJHOBMIOBaHHA.

MeToan, BMKOPMCTORYBAHI NiA Yac aHaniayBaHHA PU3NKY, MOXYTb OyTH AKiCHUMM, HaniBKINbKICHUMY YK
KirbKiCHUMN. HeobxigHWi cTyniHb AOKNaAHOCT] 3aNeXUTh Bif KOHKPETHOrO BUNAAKY 3aCTOCYBaHHA, HAABHOCTI
BiporigHux Aanux i notped opraxisauii WoAo NpUAHATTS pitleHb. Jeski meToau Ta CTyniHb AoKNaaHocCTi aHa-
nisysaHHs Moxe ByTv NpunucaHso B 3aKOHO4aBCTEI.

FkicHe 3aranbHe OUIHIOBaHHA [A€ 3MOTY NO3HAYUTU HAcnifoK, IMOBIPHICTb i piBeHb PU3NKY TakuMK Tep-
MIHaMM LIOZO PIBHS 3HAYYLLOCTI, SIK BUCOKUIAY, «CEPEAHIN» Ta «HN3bKUIY, NOEAHATU HACMIGOK Ta MMOBIPHICTD
| OLIIHATY piBEHL PUBVKY, AKUIA BUNNUBAE 3 UbOro, BiANOBIAHO [0 SKICHUX KpUTepilB.

HaniskinskicHi meToan nepeabadaloTb 3acCTOCYBAHHSA YMCNOBUX WKAM OUIHIOBAHHSA Hacnigkis i TMoBip-
HOCTEN Ta 1X NoeAHaHHS, Lob OTpUMaTy PiBEHb PUSKKY 3a AeAKOo dhopmyno. Lkanu MoxyTs ByTH niHikHKMK
4y norapudmidHuMK, abo MOXyTb MaT AKWACH IHLLIKIA B3AEMO3B'A30K; BUKOPUCTOBYBaAH] (hopMynn Takox mMo-
XKYTb PisHUTUCS.

IMig Yac KinbkicHOro aHanisyBanHA OUHIOKTL NPaKTUYHE 3Ha4YeHHS Hacniakie i TXHIX IMOBIPHOCTEN, a TakoMX
OBYNCTIIOIOTE 3HAYERHS PIBHA PU3UKY B KOHKPETHUX OOUHULAX, BUHAYEHUX Nif Yac YyCTaHOBMIOBAHHSA OTO-
yeHHsd. [ToBHe KiNbKicHe aHanisyBaHHs He 3aBXaun Moxe ByTn MOXIIUBeE Yu cnylUHe Yepes He,ElOCTaT-HiCTb
iHtbopMaLLii Npo aHani3oByBaKi CUCTEMY YM AIAMBHICTb, HECTauy JaHuX, BNAUB MIOACHKUX YMHHMKIB Tollo abo
TOMY, LLIO BUTPETU Ha KinbKiCHe aHanisyBaHHsA He OKYMHi Yv noTpibHi. 3a Takux o6cTaBnH ehekTUBHUM MOXE
ByTW nopiBHANbHE HaNIBKINbKICHE Y1 AKICHE PaHXyBaHHS PU3UKIB i3 3anydyeHHAM cneuianicTis, BU3HaHNX

y BiANOBIAHMX ranyssx.
Y pasi kinbkicHoro aHanisysaHHa Tpeba YiTKO NOSACHUTY BCI BUKOPWUCTOBYBaHI TEPMIHU Ta NPOTOKONH0-

BAaTW OCHOBY Ans BCIX KpUTeEpIiB.
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HaBiTh SKLO NPOBEAEHO NOBHE KifbKiCHE aHanisysaHHsa, NoTPiCHO BM3HaBaTH, Lo oBYucneHi pisHi pu-
31Ky € e horo ouiskamu. Tpeba ByTn yBaxkHum ans 3abesneverHHs BNEBHEHOCTI B TOMY, WO TM He npunu-
CaHO piBEHb TOMHOCTI Ta NPEUM3IAHOCTI, HECYMICHUA 3 TOYHICTIO BUKOPUCTOBYBAHUX AaHWX | METoAIB aHani-
3yBaHHS.

PiBHi puanky TpeGa noaasati B TEPMIHAX, HANNPWAATHILUMX A8 UbOro TUNY pU3nuky, Ta y dhopmi, 1o
CNpUSIE OLIHIOBAHHIO PU3UKY. Y JeskuX BUNagkax BEFIMYUHY PU3nKy Moxe ByTu NogaHo sK pO3NOAINEHHS NMO-
BIDHOCTI 3a Aiana3zoHoM Hacniakie.

5.3.2 OujiHrogarHs 3acobie KOHMPOMO8aHHSA

PiBeHb pU3UKY 3aneXuTb Bif aAeKBaTHOCTI Ta Pe3ynsTaTUBHOCTI HasiBHUX 3acobiB KoHTpontoBaHHs. LHo6
3'acyBatm .ue, Tpeba BiANOBICTY HA Taki 3anuTaHHA:

— AKi 3ac00U KOHTPOIMOBAHHS, MOB'sI3aHI 3 KOHKPETHUM PU3VKOM, HaaBHI?

— YU YMOXITUBIIIOKTb Lii 3aC0BK KOHTPOMNOBaHHA aaeksaTHe 0OpobnaHHA pusnky Tak, wob nigTpumy-
BaTK MOro Ha JOMYCTUMOMY PIBHI?

— un hyHKLiIOITL Ha NpakTuli 3acobu KOHTPONIOBAHHS Tak, K nepeabayeHo, | 4n MoxHa, 3a noTpe-
61, NPOAEMOHCTPYBATH IXHIO pe3ynbTaTnBRICTL?

YNeBHEHO BiANOBICT Ha Ui 3anUTaHHA MOXHAE TiNbKu 33 HASBHOCT] HanexHoT fQoKymeHTaull Ta 3anpo-
Ba/KEHHS BiANOBIAHMX MPoUECiB 3abe3neyeHHs.

PiBeHb pesysnibTaTMBHOCTI KOHKPETHOTO 3acoDy KOHTPOMOBAHHS Y/ HU3KW BIANOBIAHNX 3aC0BIB KOHTpPO-
MIOBaKHA Moxke BYTK NoAaHo |KICHO, HaniBKINbKICHO YK KinbKicHo. Y BaraTbox BUNagkax BUCOKUI DIBEHb TOY-
HOCTI He € Bunpasganum. OaHak Moxe OyTW KOpYUCHO noaasaTyl Ta NPOTOKOMNOBaTH Mipy pPe3ynbTaTUBHOCTI
KOHTPOIIO PU3WKy Tak, Wwob MoxHa Byno cknacty AyMky npo Te, Ha Wo AoUiNbHIWe CnpsamMoByBaTi 3ycun-
NS Ha norinueHHs 3acody KOHTPOSIBEHHA Y Ha 3abe3nedeHHs iHLWoro obpobnaHHA pusuky.

5.3.3 AHanizyeanHs Hacnidkie

AHanizyBaHHa HAcMiAKIB Aae 3MOry BU3HAYaTW XapakTep | TUN BAAMUBY, SKUA MOXE BUHUKATH, 3a npu-
NyWeHHS, tWo BiabyBaloTbCA KOHKPETHI NOAIT Ui HAacTaloTh KOHKPETHI oBcTaBnHn. Mofis MOXE YMHUTA HU3KY
BNIMBIB PI3HOT BENUYMHN Ta NO3HAYaTUCS Ha HU3L Pi3HWX Linew i pisknx 3auikaBreryx CTOPIH. TWnn Hacnigkis,
aki Tpeba axanisysaty, | 3auikaBneHi CTOPOHM, Ha SIKMX BOHW NOIHAYaTLES, BUSHAYaKTh Nia 4ac ycTaHos-
MNEHHS OTOUEHHS.

AHanizysaHHs HaCMiAKIB MOXe 3MIHKBATUCS Big NPOCTOrO ONWCYBaHHA pe3ynwTaTtie 4O AOKNAAHOro
KINbKICKOro MOLEMKBaHHA YW aHani3yBaHHA BPa3NuBoCTI.

Hacninok ennueis moxe OyTy HesHadHW, ane 3 BENUKOO UMOBIPHICTIO, abo BiH Moxe ByTn 3HasHun, ane
3 Marnoo NMoBIpHICTIO, abo mMoxe ByTi AKWACE NPOMIKHII BUNaA0K. Y AeAKUX BUNaaKax fAouinbHo pobutn Ha-
rofnoc Ha pu3nKax 3 NOTEeRLINHO AYXKe 3MIHIOBaHVMU PIBHSMM, OCKINbKM 4acTo came BOHW € NpeAMeTom 0cod-
nueoT yBaru 3 60Ky kepiBHULUTBA, B iHWUX BUNaaKkax Moxe ByTy BaXIMBUM aHaNI3yBaTh PU3NKN 3i 3HAYHUMY
Ta HesHauYHUMK Hacniakamy okpemo. Hanpuknag, YacTa (abo nocTiiHa), ane 3 HeaHayHuM BNNNBOM npobnema
MOXE MaTy 3HauHi cymapHi un gosroTpusani edektv. Kpim Toro, Aii 3 06pobnsHHs, 3acTocoByBaHi A0 UMX ABOX
pi3HNX BUAIB PU3MKIB, YacTO CYTTEBO PI3HATLCS, OTXe, IX AOUINLHO aHanisyBaTty OKPeMo.

AHani3yBaHHA HaCnigKiB MOXe OXONnBaTH

— po3MMAL HasBHUX 3ac0biB KOHTPONIOBAHHA ANA iHTepnpeTauii Hacnigkis pasoMm 3i scima sianosia-
HUMU CITPUYUNHIOBANBHUMMN YUHHUKaMW, WO RO3HAYa0TLECA Ha Hacniakax;

-— 3iCTaBNEHHs Hacniaxis pu3anKy i NOYaTKOBUX Linen,

—— po3msg sik 6e3nocepenHix HacniakKiB, Tak | TUX, LLO MOXYTb BUHMKATH B NOJAsNbLUCMY, SKULO Ue y3ro-
IXKYETHCS 3i CAPEPOIO 3aranbHOr0 OUIHIOBaHHS;

— PO3rnsa BTOPUHHUX HACMIAKIB, HaNpUKNag TWUX, WO BNANBaOTL Ha BIANOBIAHO NOB’'A3aHi cucTemu,
BUAW AiSNBHOCTI, YCTAaTKOBAHHS YU opradisauii.

5.3.4 AnanizyeaHts npagdonodibHocmi ma KinbKicHe OUiHIO8aHHSA UMO8IpHOCMI

[ina KiNbKICHOro OUiHIOBaHHS IMOBIPHOCTI 323814311 3aCTOCOBYIOTb TPU 3aranbHi NiAX0AN, SKi MOXHE
BUKOPUCTOBYBATK OKPEMO YU CNINLHO:

a) BUKOPUCTaHHA BiANOBIQHMX XPOHONOTIYHNX JaHwnX, Wob ineHTndikysaTn nodii 4 cutyauii, aki BURN-
Kanu y MUHYNOMY, | 3aBASKM LibOMY MaTy 3MOTY eKCTPanoniosaT MMOBIPHICTE TX BUHMKHEHHS B ManbyTHLO-
my. TpeBa, o6 BUKOPUCTOBYBaHI AaHi Bi4NOBIAANU PO3IMSAyBaHOMY TUNY CUCTEMU, YCTATKOBAHHR, OpraHi-
3auil Y OiANLHOCTI, a TakoX cTaHaapTam QyHKUIBaHKHA Liel oprarisayil. AKWo 1ak cknanocs, Wo Yacro-
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Ta BUHUKHEHHS y>Ke HN3bKa, Tofl Byab-Aka ouiHKa MMOoBIPHOCTI Bye Ayxe HeswaHaderow. Lle ocobnuso
CTOCYETbCA BUMAAKIB, KON NOAIA, CUTyaLlid Y 0BCTaBNHa HIKONU He BUHUKArM Ta HIXTO He MOXe Mpuryc-
TUTY, LUO BOHW HE BUHWKHYTbL Y ManbyTHLOMY;,

b) NporHo3yeanHs IMOBIPHOCTI 3 BUKOPUCTAHHAM MPOTHO3HUX METOAIB, HAanpuKrag, aHanisysaHHs ne-
peBa BIAMOB | aHanisyBaHHA gepesa nogin (ane. 4oAaTtok B). AKLO XpOHOMOriYHUX AaHX HEMAE UM BOHU
HeafekBarHi, TO MMOBIPHICTb HEODXIAHO BU3HAYNTK, GHAMI3YIOHN CUCTEMY, AISNBLHICTL, YCTATKOBAHHA YU
OpraHizauiio, a Takox NoB’A3aHi 3 HUMK BIAMOBY YU CNpaBHi CTaHW. YucnoBi AaHi CTOCOBHO YCTaTKOBAHHS,
nepcoHarny, opraHiaaLiv i cucTem, oTpyMMaHi 3 NPakTUYHOro JOCBIAY YU onyOniKoBaHUX AXepen AaHuX, NoTiM
06’eaHYI0Th, o0 OTpUMATK OUIHKY MMOBIPHOCTI KiHUEBOT NOAIT. BUKOPUCTOBYHOYM MPOTHO3HI METOAM, BaX-
nuso 3abesnequTy, Wob nig Yac aHaniayBaHHs Byno HanexHnm YMHOM ypaxoBaHO MOXIIMBICTL BURUKHEHHS
3aranbHol BiAMOBM 3@ O4HOYACHOT BIAMOBY KiNTbKOX PI3HUX YacTuH abo cknagHUKiB CUCTEMU, 3YMOBAEHNX
OfHieto npuunHot. [lns BusHaYaHHa MMOBIPHOCTI BIAMOB YCTATKOBAHHS YN KOHCTPYKLIT BHAcNifoK CTapiHHA
Yu IHLWKX NPoLecia noripliaHHs MoxyTs OyTv NnoTpiBHI MeToaw iMiTauitHoro mogentosaHdHs, 6a3osaHi Ha ob-
YUCMHOBAHHI BNNTUBIB HEBU3HAYEHOCTEN:

C) ANA KINBKICHOrO OLiHI0BaHHA WMOBIPHOCTI Nif Yac PerynsapHoro Ta CTPYKTYPOBaHOro NMPOLECY MOX-
Ha BUKOPUCTOBYBATW €KCMEpPTHI BUCHOBKW. EKCNEpTHI CYAXEHHS MalTb 'PYHTYBATUCh Ha BCi HAsBHIN
BIANOBIAHIN iHpOpMaLT, OXONNIOKYY XPOHOMOrIYHI AaH], creundidry Ans cucTemu Ta opraxisauii iHdopma-
Lito, excnepuMmeHTansHi JaHi Ta NPOeKTHO-KOHCTPYKTOPCLKY JOKYMEHTALL TOWO. € Hu3Kka hopMansHUX Me-
TOAIB OTPUMYBAHHSA EKCMIEPTHUX CYIXKEHb, AKi AonoMaraTs opMymioBaTH A0PEUHi 3anuTaHHaA, Hanpukniag
Taki: MmeTof [lenbdi, MeToan NapH1X NOPIBHAHL, PAHXYBaHHA 3@ KaTeropsiMu Ta eKCNEepPTHOro OLHIBAHHS
abconoTHOT MIMOBIPHOCTI.

5.3.5 MonepedHe aHani3yeaHHs

PU3vkn MOXHa paHXyBaTyi 3 TUM, WOG BU3HAYNTU Ha3HauHILLI puankn abo BUMYYUTH 3 NOAAMLLIOIO
aHanisyBaHHs MeHL 3Ha4Hi Yu miHimansHi pnanku. Link nonsrae B Tomy, 1106 3abesneduTit 30cepekeHns
pecypciB Ha HasaxueiLmx pusnkax. OgHak Tpeba adatv npo Te, wjob He BiOKUHYTM HU3LKI PU3NKK, SKi BY-
HUKAIKOTb YacTo | MaKTb 3Ha4YHNR cymapHuin edexT.

PamxysarHsa Tpeba Basysaty Ha KpUTEPISX, BU3HAYEHUX ANS OTOYEHHS. [TonepeaHe aHanisyBaHHsa gae
3MOry BUBparTn oaHy 4m Kinkka 3 Takux Ain:

— MPWIAHATY PiLUeHHS 0BpobnaTy pu3nku 6e3 Nnoganslloro 3arankHoro OLHIBAHHS,

—- BIOXWNUTU HE3HAYH] PUINKK, 0BPODMNEHHS SKNX HegouinbHe;

— BAATUCH 40 AOKNAAHILIOre 3aranbHoro ouiHBaHHS.

[oyaTKoBI NpUNYLLEHHNA Ta pesynstaty mae ByTu 3a40KyMeHTOoBaKo.

5.3.6 HegusHavyedocmi ma yymaugocmi

3 aHanisyBaHHAM pU3UKy 4acTo NOB'A3aHO 3HAYHI HeBM3HAYEHOCTI. PO3yMiHHA HeBM3HaYeHoCTel He-
oBxinHe ANs TOro, Wob HanexHM YMHOM IHTEPNPETYBaTY pesynbTaTi aHanisyBaHHsa pUsnkie i obMiHosaTu-
cst iHdbopmauieto Mpo HUX. AHani3yBaHHA HeBU3HAYEHOCTEN, NOB'A3aHNX 3 IaHMMU, METO4aMU Ta Mogensamuy,
BUKOPUCTOBYBAHUMM ANA iAEHTUDIKYBaHHSA N aHanisyBaHHA pU3nKie, Bigirpae Baxnuey posis B iX 3aCTOCY-
BaHHI. AHanisyBaHHA HeBU3Ha4YeHOCTI nepeabavae BU3HaveHHaA Biaxuny abo HETOYHOCTI PesynsTarTis yHa-
CNiJOK CYKYNHOro 3MiHEHHS napameTpiB | NpUnyLleHb, BUKOPUCTOBYBaKUX AN BUSHAYEHHA pesynbraTis.
3 aHanisyBaHHAM HEBU3HAYEHOCTI 3Ha4YHO MIPO0 NOB'A3aHe aHanisyBaHHA YyTNBOCTI.

ARanisysaHHs 4yTnuBoCTI nepenbayae BU3HA4YEHHA PO3MIPY Ta 3HAYEHHS BEMUYMHIA PU3KKY, NOB'A3a-
HIX 3] 3MiHaMY B OKPEMUX BXigHWUX NapamMeTpax. Woro BUKOPWUCTOBYIOTh, Wob igeHTndikyBaTy gaxi, aki ma-
10Tb OYyTU TOWHUMM, | [aHi, SIKi € MeHLW YyTnuBi, i, TOMY, MEHWWe BNNVUBAIOTL Ha 3aranbHy TOYHICTD.

BCeOoXonHICTb | TOMHICTL aHanisyBaHHs pnanky Tpeba BCTaHOBUTU sKoMora nosHiwe. B ycix Moxnmenx
Bunagkax tpeba ineHTndikysaTy fxepena HeBuM3Ha4eHoCTi Ta 3BEPHYTH yBary Ha HEBU3HAYEHOCTI, nds’a-
3aHi AK 3 AaHVMu, TaK i 3 Mogeno Y MeTogqom. Tpeba BCTaHOBUTU XapakTepUCTUKK, LLI00 SKUX aHanisy-
Ba@HHS BKpaW BRXIVBE, @ TAKOXK CTYNiHb BaXIIMBOCTI.

5.4 OuiHOBaHHA pU3NKY
OuiHtoBaHHs pusuky nepenbadyae NOPIBHIOBAHHA KINBKICHO OLIHEHNX PIBHIB pU3UKY 3 KPUTEPIAMN pUan-

Ky, BUSHQYEHUMU Nif Yac YCTaHOBMIOBAHHA OTOYEHHRA, ANA TOro, o6 YCTaHOBWUTY 3HAYEHHS PIBHS 1 TUMY
PH3UKY.
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OUiHIGBaHHA PU3UKY I'PYHTYETRCS Ha PO3YMiHHI puanky, HabyToMYy nif Yac aHanisyBaHHsa pPUauky, i cny-
rye Ans NpUnHATTA pilleHsb Woa0 nofanblunx Aik. ETWuHI, npasosi, iiHaHCOBI Ta iHLLI MipKYBaHHSA, 30Kpe-
Ma, CMIPUIAHATTS PUINKY, TAKOX € BXIAHUMW AaHNMU ANS NPUAHATTS PilUEHD.

PileHHs MoxyTb ByTuU Wogo

— notpebu B 06pobNsiHHI pyu3nKy,

— npiopnTeTis 06POBASAHHS;

— J1OUiNbHOCTI BUKOHYBAHHA SKOTCh poBoTy;

— BUBOPY 3 HN3KKU HanNpsaMKiB TUX, skux Tpeba agoTprMmyBaTy.

Ha ui cTaail, konu € Binbwe iHbopMaLT NPo KOHKPETHI iAeHTUdhIKoBaHI pyU3nKKN, NOTPIOHO 3KOBY [O-
KNagHilLE po3riaHyTW BUDpaHI Lie Nif Yac YCTaHOBIIOBAHHA OTONEHHS Xapaktep pileHb, Wo ixX noTpibro npuit-
HATHK, | KpUTEPIl, WO TX BUKOPUCTOBYBATUMYTL ANS AIPUAHATTA LUMX pPilleHb.

HannpocTiwo CTPYKTYPOO KPUTERITB PU3NKY € O4UH piBeHb, L0 BIAOKPEMITIOE PU3UNKY, Ak noTpely-
10Tb 06pobnsiHHs, Big pusukis, sxi He noTpebytoTs 06pobnsHHs. LA cTpykTypa aae uikasi NpocTi pesynbra-
TU, ane He BinoBpaae HEBUIHAYEHOCTI, NPUTaMaHHI KINbKICHOMY OUIHIOBEHHIO PU3NKIB | PO3MEXYBaHHIO pU-
3ukiB Ha Ti, aki noTpebytoTe 06podbnaHHg, i Ti, siki He noTpebyroTb 0BpobnarHa.

PiluenHa wopao HeobxigHocTi Ta cniocoby oBpobnsHHs pu3nKy MOXe 3anexaru Big BuUTpaT | nepesar, no-
B'A3annX i3 B3ATTAM Ha cebe puaunky, i Big BUTPAT | nepesar, NOB'A3aHuX i3 3anpoBaKeHHAM NONINueHnx
3aco0biB KOHTPOTIOBAHHS.

3aranbHONPUNHATIRA NiAXIQ NOAsrac B po3AineHHi pyankis Ha TpW Aianasonu:

a) BepxHii gianasoH, y AKOMY PiBEHb PU3MKY PO3MNSAAI0TL AK HEAOMYCTUMUIA He3anexHo Bia Oyab-aKkoi
BWIOAM BHACNIJOK OIANLHOCTI, | B SKOMY 06pobnsiHHA pU3NKy KOHYE NOTPIBbHe He3aneXHo Bia BUTPAT Ha HBOTo;

b) cepeaHin gianasoH (abo «cipa» 30Ha), y AKOMY BPaxOBaKO BUTpaTH Ta nepesaru, a MoxnneocTi 36a-
NaHCcoOBaHO BIANOBIAHO A0 NOTEHUIMHUX HACNIAKIB;

C) HWPKHIN [ianasoH, y SKOMY piBeHb PU3UKY pO3rNsaaloTh K HE3HAaYHUA abo HacTINbKU Manui, Wo Xoa-
HWX 3axofie 3 06poORAHHS PU3NKY He NOTPIBHO.

Cuctema kpuTepiiB ALARP («HacCTiNbKy HU3bKWA, HACKIMNbKMA Le NpakTuyHO AOUINLHO»), BUKOPUCTOBY-
BaHa y npaktulli yGesnevenHs, peanisye Len nigxia, 3a SKoro cepefxin dianazoH mae pyxoMy WKany ans
HU3BKUX PU3UKIB, WO fae 3mory 6esnocepears0 NOPIBHIOBATY BUTPATK Ta MepeBary, To4l sK ANsl BUCOKUX
PU3UKIB NOTEHLINHY MOXJIIUBICTb WKOAV Tpeba 3HWXKYBATU AOTH, JOKU BUTPETU Ha NOAANbLIE 3HWKYBAHHSA
HE CTakyTb UiINKOM AMCNpONopUiMHUMY OTPUMaHIA nepesasi woao tesnekut (AuB. pucyHok B.12).

5.5 JokymeHTauis

[Mpouec 3araneHOro ouinBaHHA pu3nky Tpeba AOKYMEHTYBaTU pas3om 3 peaynsraraMu 3aranbHoro
OLIHIOBaHHA. Pranky Tpeba nosHadaT NnpocTuMy anst po3yMiHHA TepMiHamy, a Takox Tpebda, uwod oankuLj,
y SIKUX NOAaKTb PiBEHb pU3uky, Byrv ogHO3HAYHUMMU.

CTyniHb 3BITHOCTI 3anexaTume Bif Uine i cchepu 3acTocyBaHHs 3aranbHoro oLiHIOBaHHA. KpiM BUNaakis
AYKE NPOCTUX 3arasibHuX OUIHIOBaHb, y JokymerTauil moxe ByTu HaBeaeHo

— yini 7a chepy 3acToCyBaRHS,

— ONWC BIANOBIOHWX YACTUH CUCTEMM Ta il OyHKUIN,

— CTUCNUIA BUKNAA 30BHILUHLOrO Ta BHYTPILIHLOrO OTOYEHHS Opraxisayii  Toro, ik BOHO NOB’'sA3aHe
3 CUTyaLieto, CUCTEMOID YK 0DCTaBMHaMu, U0 IX OXONMIKOTL 3aranbHuUM OLIHIOBAHHAM,

— 3aCTOCOBYBaHI Kputepli puanky Ta ix 0BrpyHTYBaHHS,

— oBMEXEeHHs, NPUNYLLEHHA Ta o0r'pyHTYBaHHS rinoTes;

— MeTOAOMOrIKD 3aranbHOTO OLIHIOBEHHS;

— pesyneTaTt igeHTudikauil pusnky;

— fAaHi, NpunyLweHHs Ta IXHI gxepena i NigTBepaXKeHHS BIPDOTIZHOCT;

— pesynsTaty aHanisyBaHHsa pU3uky Ta iX OUHIOBAHHS,

— aHanisyBaHHs 4yTIIMBOCTI Ta HEBU3HAYEHOCTI;

—— KPWUTWYHI TPURYLLEHHS Ta IHLWI YMHHWKY, LLOAO AKMX NOTPIBHO NPOBafUTU MORITOPUHT,

— 0BroBOpeHHn pesynuTarTis;

— BUCHOBKW Ta pexoMmergauii,

— NOCUNaHHs.

HKLIO 3aranbHe OUIHKBAHHS pPU3NKy HeobxiaHe ans nigTpUMyBaHHA NOCTIMHOMO NPOLUECY KEPYBARHA pu-
31KOM, TO 1toro Tpeba NpoBaanTi Ta AOKYMEHTYBATU Tak, LoD AiEBICTb 3aransHore OUiHIOBaHHS MOXHa Byno

9
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NiATPUMYBaATY NPOTAFOM YCbOr0 XMTTEBOIQ UMKITY CUCTEMM, OPraHiaalii, yctaTkoBaHHsA Yu fiansHocTi, 3a-
ransHe ouiHBaHHA Tpeba akTyanisyBaTtu 3a HasBHOCTI HOBOT Baxnueol iHcopMauii Ta aMiH oTo4eHHsT Biamno-
BIAHO A0 NoTpeb npouecy KepysaHHS.

5.6 MoHITOpUHT | KpUTUYHE aHanizyBaHHsa 3arasibHOro OLHIOBAaHHA PU3UKY

Mpouec 3aransHoro OLiHIBaHHA YiTKO BUPI3HAE OTOMEHHSA Ta iHII YUHHWKK, SKi MOXYTb 3MIHIOBaTUCSA
3 NNUHOM Yacy | 3MIHIOBaTN YY POBUTH HeZiiCHUM 3aranbHe OUIHIOBaHHA puauky. Lli umHHukm Tpeba ToyHo
iAEHTUMDIKYBaTU 41158 NOTOYHOTO MOHITOPVHIY Ta KPUTUYHOIO aHanisysanHs, o6, sa HeobxiaHocTi, maTtv amory
axkTyanisyBaTu 3aransHe OUiHIOBaHHSA PU3NKY.

Takox Tpeba igeHTUdikysaTv Ta 3bnpatn AaHi, Wo NigNAraoTs MOKITOPWHIY, WOo6 MaTy 3MOry BOCKO-

HanoBaTk 3aranbHe OUIHIOBAHHS PU3UKY.
Takox Tpeba BincTexyBaTy Ta 4OKYMEHTYBaTU PE3yNsTaTUBHICT 3acobie koHTponoBanHs, wob 3abes-

NeYnTU HasABHICTb SaHWX, BUKOPUCTOBYBAHWUX A5 aHanisyBaHHS puauky. Tpeba susHasuTy Bignosigansuicts
3a hopmMyBaHHA Ta KPUTWUYHE aHanidyBaHHs [0kasiB | JoKymeHTauyl.

5.7 3acTocyBaHHS 3araribHOro OUiHBaHHSA PU3UKY Ha CTaAIsAX UTTEBOTO LMKITY

BaraTo BuziB AisSnNbHOCTI, MPOEKTIR | NPOAYKLUIT MOXHa PO3INISAaTH 8K Taki, XKUTTEBUA LMKN SKUX NOYU-
HaeTbCH Big NepBICHUX KOHUENLIT Ta BU3HAYEHHSA MOHATL | NPOJOBXYETLCA, OXONITHOOYN PO3pOobnaKHaA, 40
OCTaTOYHOIO 3aBEPLUEHHS, 30KpEMAa 40 NPUnuHeHHs poboTh Y BUBOAY 3 eKcnnyaTali Ta yTuitizauii TexHiy-
HUX 3acobi..

3aranbHe OUiHKBaHHA PU3NKY MOXHE 3aCTOCOBYBATU Ha BCIX CTaAIaX MUTTEBOIO LUWKITY | 3a3BM4all Moro
3aCTOCOBYIOTh H@raTopasoBo 3 PI3HUMKM PiBHAMMW JOKNAAHOCTI, oS nonerwyeaTty NpURHATTA pilUeHHS Ha
KOXHIN cTaail.

CTapii KUTTEBOTO LIMKITY X2paKTepuayTLCs PisHUMW BUMOramu 1a noTpeboto 3acToCyBaHHSA Pi3HUX Me-
ToaiB. Hanpuknagd, Ha cTagii KoHUenTyansHoro po3pobnaHHa 1 BUSHAYaHHA OHATL, KON BCTEHOBMEHO MOX-
FIMBOCTI, 3aralibHe OLJHIOBaHHSA PU3MKY MOXHA BUKOPUCTOBYBATH ANA NPURHSTTA pitleHHSA W00 NPOAOBXKEHHS
Yy NPUNUHEHHS poBOoTH YM NPOEKTY.

3a HasBHOCTI KifbKOX BapiaHTIB 3aranbHe oUIHIOBaHHA PU3nKy MOXHA BUKOPUCTOBYBaTY A5t OLIHIOBAHHSA
anbTepHaTUBHNX KOHLENLIN Ha NOMEreHHs NPURHATTA PILLEHHS NPO Te, Aka 3 Kux 3abeaneuye Hatkpawui
BanaHc NO3UTUBHUX | HEraTUBHUX PUBWKIB.

Ha cragii npoekTyBaHHA Ta po3pobnaHHa 3aranbHe oUiHIoBaHHS PU3MKyY Cnpusie

— 3abeaneyerH:o Toro, o NOB'A3aHI 3 CUCTEMOID PU3VKK BYNK NPUIHATHI;

— YOOCKOHaNBAHHIO NPOEKTY;

— BUBYEHHIO peHTabeneHoCTi;

— igeHTUdiKyBaHHIO pYU3KKIB, WO BNNWBAKOTL HA HACTYNHI CTagil KUTTEBOTO LMKIY.

Ockinbkn poboTa NPOAOBKYETECS, 3arasibHe OUIHIOBAHHA MOXHA EMKOPUCTOBYBATH ANA OTPUMAaHHHA
iHchopmauil, Lo cnpusie po3podnsiHHIO Npoueayp ANA HOPManbHNX | Hag3BUYaNHUX YMOB.

6 BUBUPAHHA METOLIB 3AFANBHOIMO OUIHKOBAHHA
PU3UKY '

6.1 3aranbHi NOSIOKEHHA

Y ubOMY PO3AINi onucaHo, sk Bubupary MeToAU 3aranbHOro OLIHI0BAHHSA PU3nKy. Y AogaTkax nepeniqyeHo
Ta [oKiagHo NOACHEHO HU3KY 3acobiB i MeToaiB, SKi MOXHa BUKOPUCTATX ON18 NPOBAMKEHHA 3aransHoro
OUIHIOBAHHA PU3NKY Y1 A4NA NONEriLeHHA NPOLecy 3arasibHOro OUHIOBAHHSA PU3KKY. |HKONK, MOXIINBO, Heob-
xiaHo Byne 3acTocyBaTH Kinbka MeTOAIB 3aranbHoro ouiHIBaHHS.

6.2 BubupaHHs MeToAiB
3aranbHe OUiHIOBAHHA PUSKKY MOXHE NpoBaAUTY 3i SMIHEHHAM CTyreRiB rAnbrHN Ta 4OKTaRHOCTI, a Ta-

KOX 3 BUKOPUCTAHHSIM OHOTO UM KiMbKOX METOAIB — Bif HalnpoCTilUMX [0 HarcknaaHiumx. Tpeba, wob dhopma
3aranbHOro OLHIOBAHHS Ta Vi0ro pesyneTar Oyno y3ro4XeHo 3 KpUTepiaMu puanky, pospobnerumu nig yac
YCTaHOBMIOBAHHS OTOMEHHS. Y [oAaTKy A NOKasaHo KOHLUEeNTyanbHWi B3aeMO3B'A30K MiXk OCHOBHUMMU KaTe-
ropisiM1M METOZMK 3aransHoro OLHIOBAHHS PU3UKY Ta YMHHUKaMU, MOB'A3aHNMU 3 KOHKPETHOK CUTYyallie pu-
31Ky, @ TaKOX HaBEAEeHO Haou4HI NPUKNagn Toro, AK opraxisauii MoxyTs Bnbupath BignosigHi MeToan 3arasns-
HOro OLHIOBAHHA PU3KKY CTOCOBHO KOHKPETHOI cuTyauil.

10
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3aranom Tpeba, 11106 npugatHuin meto Bys TakuMm:

— BiH Mae GyTu 0BrpyHTOBaHUM | JOPEYHNM ANS PO3INSAaHNX CUTyalil yn oprasisauil;

— BiH Mae 3abesneyvyBaTi OTPUMaNHA pesynsTaTtie y PopMi, Aka yMOXITUBIIIOE Kpalle pO3yMiHHs xa-
pakTepy pusuky Ta cnocoby, y SKnit oro moxe oyt 0bpobneHo;

— 010 3acTocysaHHa mae ByTv Takum, Lob noro moxHa Byrno npocTexvTw, BIATBOPUTW Y NepesipuTy.

O6r'pynToByoun Bubip metoais, Tpeba BpaxosyBaTh iXHIO BIANOBIAHICTL | NPUAATHICTL. Y pasi noeAHaHHs
pesynbLTaTis pisHMX gocrigkeHb Tpeba, wob 3acTocoByBaHi METOAM Ta OTPUMAaHi BUXigHI AaHi MOXHa 6yno
MOPIBHATH.

IMicns Toro, Sk NPUAHATO PiLLEHHSA NPO NPOBaAXKEHHS 3aranbHOro OLUiHIOBaHHSA PU3MKY | BUSHAYEHO LLiNi
Ta chepy 3acTocyBaHHs, Tpeba BUBpaTu MeToam, 3BaXaryin Ha Taki YUHHUKA

— wini gocnigxeHHs. Lini 3aranbHoro ouiHoBaHHsA beanocepesHbo No3Ha4YaTUMyThes Ha Bubopi 3a-
CTOCOBYBaHWUX MeTOAIB. Hanpuknad, sKLo NpoBaasTb NOPIBHANbHE LOCMIMKEHHA PISHUX BapiaHTis, TO Npuit-
HATHUM MOXe OYyTY BUKOPUCTAHHS MEHLL AOKNaHUX MOAErnel Hacigkia AN HacTuH CUCTEMU, Ha AKi He BNn-
BalOTb BIAMIHHOCTI;

— noTpebu TUX, XTO NpUAMac pilUEHHNA. Y Oesknx Bunankax noTpibeH BUCoKuA piBeHb JOKNTaAHOCTI AN
NPVAHATTA ONTUManNbLHOMO PILLEHHS, B IHLUMX BUNaAKkax AOCTaTHIM € 3ararnibHe po3yMiHHSA,

— TUN | ianasoH aHaniaoByBaHWX PU3UKIB,

— noTeHUiHa BennyMHa Hacniakie. PilieHHs Lono rmnbusn 3aransHoro OUiHIOBaHHS pU3nky Mae Bigob-
paXkaTy nepeicHe CNPUAHATTA Hacniakis (xoya MOXe BUABUTUCS HEOOXIAHUM 3MIHWTY KO0 NICNA 3aBepLleH-
HS NOAEPEAHBOIO OUIHIOBARHA);

— CTyniHb haxoBoi KoMNeTeHTHOCTI, noTpeba B MOACKEKKMX Ta iHWWX pecypcax. [TpoCcThi, HanexHo 3a-
NPOBamKEHNA METOA, AKLLO BiH 3a0BONLHSAE Lini Ta cdrepy 3aCTOCYBaHHS 3aranbHOro OUIHIOBaHHSA, MOXe
0aBaTy Kpalli pe3ynsTarty, HiX cknagkilia, ane HeoCcTaTHbO onpauboBaHa npoveaypa. 3assuuain Tpebda,
oG BUTPATU Ha 3aranbHe ouiRtoBaHHs Bynn CyMipHUMK 3 NOTEHUIRHWM PiBHEM aHani30BaHOTO PU3NKY;

— HasBHICTb iHthopMaUil Ta Aanux. [Ana geskux MeTosis noTpibHo Binbiue iHdopmauil Ta AaHnx, HiX
ONS iHWWX;

— noTpeba MoAUMDIKYBaTM Yi akTyanisyBaTyh 3arasibHe OUiHIOBaRH:A pu3uky. Hapani saranbHe ouiHio-
BaHHA MOxe ByTn noTpibHo MoavdikyBaTu Un akTyaniaysaTu i y 3B'R3Ky 3 LUuM Aeski meToam 6inbw npu-
0aTHi 4O BOOCKOHANEHHS, HiX IHLLI;

— Byab-5Ki perynaTopHi Yy KOHTPaKTHI BUMOTY,

Ha subvipaHHs nigxoqy 40 3aranbHoro OLHIOBAHHS PU3WKY BNWBAKTE PISHOMAHTHI YUHHUKN, HaNpuK-
nafg, HasBHICTb pecypciB, xapakTep i CTyNiHb HEBU3HAYEHOCTI HafABHUX AaHWUX Ta iHdopmaLii, cknagricTs
BUMA@ZKy 3acTocyBaHHA (aus. Tabnuuk A.2).

6.3 HasiBHicTb pecypciB

Pecypcu Ta MOXINUBOCTI, SIKI MOXYTb BNANBATY Ha BUOUPaHHA METOAIB 3aransHOro OLIHIOBaHHA pusn-
KY, OXOMJHHO0Th

— KOMNETEeHTHICTb, A0CRBIA, 3AIBHOCTI Ta MOXJIIMBOCTI rpynv 3aranbsHOro OLIRKOBARKSA PUSNKY;

— oBMeXeHHs WOL0 Yacy Ta iHILMX pecypcis opraxisadir;

— HasaBrU BIODKeT y pasi, sikujo ByayTe NOTPIOHI 30BHIWHI pecypcy.

6.4 XapakTep i cTyniHb HEBU3HaYEHOCTI

Llo6 Br3HaunTK xapakTep i CTyniHb HEBU3HAYEHOCTI, NOTPiOHE PO3yMIHHA WOA0 AKOCTI, KINbKOCTI Ta
NOBHOTW HasBHOT iHbopMaLil LLOAO pO3rNsAAaHoro pusnky. Lie CTOCYETbCA Takox MexX JOCTaTHOCTI HAsABHOT
iHcbopMaLlil NPo pY3UK, MOro AXepena Ta NPUYWHA, 8 TakoX NMpo HACnigKM AN BOCATHEHHS Uinel. HesnaHa-
YeHICTb MOXe BYTW 3yMOBINEHO HM3bKOIO AKICTIO AaHux abo HecTa4ero 3HauMMux i BiporigHux gaxux. Hanpuk-
nag, MOXyTbk 3MIHIOBaTUCs sik MeToamn 30VpaHHa 4aHuX, Tak | cnociB, y Skl opraHisallis 3acTocoBye Ui me-
TOAM, Y1 Opranisauin MoXe 30BCiM HE MaTv 3anpoBaXeHOro PesynsTaTuBHOIO METOAY 30MpaHHa AaHux Npo
lAeHTdIKOBaHNUI PU3MK.

HesuaHaueHiCTb MOXe TakoX ByTi NpuTamaHHa 30BHILLHBOMY Ta BHYTPILLHBEOMY OTOYEHHIO opraHisauil.
HaasHi nani He 3aBxav 3abeanedyioTb HadiiHy OCHOBY ANSA MPOrHO3yBaHHA ManbyTHboro. [ns yHiKanbHux
TUNIB PU3UKIB XPOHOMOTIMHUX AaHnXx Mmoxe He DOyTn abo pisHi 3auikaBneHi CTOPOHU MOXYTb NO-Pi3HOMY IHTEp-
npetysaTy HasasHi faHi. Ocobu, aki NpoBaaATE 3aranbHe OUIHIOBAHHS PU3KKY, MAKTb PO3YMITW TUN i Xapax-
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Tep HEBU3HAYEHOCTI Ta 3BaKaTN Ha Hacnigku WoAo BipOTriAHOCTI pesynksTaTtiB 3aransHoro oUiHBaHHS pu-
3uky. [po ui acnekTn Tpeba 3asxkan iIHHOpMyBaTy TUX, XTO NPUIAMAE piLUeHHS.

6.5 KomnnekcHicTb

3a CBOTM XapakTepoM pU3uKu MOXYTe BYTU KOMMMEKCHUMU, HAMpUKNag, y cKnagHux cucteMax, ae no-
TpibHe 34eBiNbWOro 3aranbHe OLHIORaHHA PU3KKIB Y MEXaXx yCiel cucTeMu, anix oBpobnanHa KOKHOro ckna-
[IOBOrO efeMeHTa CUCTEMU OKPEMO, HEXTYIOUW B3aeMOAiamMu. B iHwmnx snnagkax oBpobrnsHHs OKpemoro pu-
31Ky MOXe MaTy Hacnigkv ge-uebynb Ule i MoXe BNNVMBATV Ha iHWI BuaW AisnbHoCTi. MoTpibHo posymiTyv no-
Janblui 3Ha4Hi BIIIMBY Ta B3AEMO3ANEXHOCTI MDK pyankamu, Wiod MaTty BNEBHEHICTb Yy TOMY, LU0 i Yac Ke-
PYBEHHA OAHNM PU3UKOM HE CTBOPIOBATVMETLCA HEONyCTUMa cuTyalis fe-Hebyab e, Po3yMiHHsS KoMnnekc-
HOCTI OKpEMOro pU3uKy 41 CyKyMHOCTI PU3UKiB opraHisaLyi KoHde Baxnnee Ans BubrpaHHa HaneXHuX MeTosiB
abo METOOMK 3aranbHOroO OLHIOBEHHA PUNKY.

6.6 Tunu MmeToaiB 3araribHOro OLIIHHOBAHHST PU3UKY

MeTogu 3aranbHOro OUIHIOBaHHNA pU3NKY MOXXHA noknacudikysaTty pigHomMaHiTHUMK criocobamu, o6 no-
nerwmnT posymiHHS IXHIX BIJHOCHO CUNbHUX | crnabkunx acnekTis. ¥ Tabnuusx nogatky A HaBegeHo Jeski no-
TEHLIMHO MOXNUBI MeTOAM Ta TXHi KaTeropii.

KoxHuil 3 MeTOAIB AoKNadHilLle nofAaHo TakoxX Y goaaTtky B BianosigHo [0 xapakTepy 3aransHoro olli-
HIOBaHHS, WO A0TO BOHW YMOXINMBITIOKTh, 3 HAaBEASHHAM peKoMeHaLii oo iXHboT 3aCTOCOBHOCTI B Nes-
HUX cUTyaLisx.

[OOOATOKA
(hoBigkosuin)

NMOPIBHAHHA METO[LIB 3AIAJIbHOIO OUIHHOBAHHA PU3UKY

A.1 Tunv meTogir

[ToyaTkosa knacudikalis nokasye, AKMM YMHOM 3aCTOCOBYIOTE METOAM Ha KOXHOMY 3 HAaBEAEHUX HUX-
Yye eTaniB NpoLECcy 3aranbHOr OLHIOBAHHA PUSKKY:

— iaeHTUdIKYBaHHA PUSNKY;

— aHanisyBaHHA pu3nky — ananisyBaHHs Hacniakis;

— aHaniaysaHHsa pU3uKy — siKiCHe, HaniBKINbKICHE 4 KinbKiCHe OLiHIOBaHHSA NMOBIPHOCTI;

— aHanisyBaHHA PU3NKY — 3aranbHe OUIHIOBAHHA Pe3ynbTatueHOCTI Byab-aKMX HasBHUX 3acobis KOHT-
POMOBaHHS,

— aHanisyBaHHA pU3NKY — KirbKiCHe OLUIHIOBaHHA DIBHA PUSUKY,

— QUIHIOBaHHA PUSKKY. |

[r1s1 KOXXHOTo eTany NpoLecy 3aranbHoro OLHIOBaHHA PU3NKY 3aCTOCYBAHHA METOAY NOAAHO K «3aBXAM
33CTOCOBHMIN», «3ACTOCOBHUNY YU «HE3ACTOCOBRUMY (AnB. Tadnuuo A.1).

A.2 YMHHWKY, U0 BONMBAaOTL Ha BUOMpPaHHA MeToiB 3aranbHoro ouiHHBaHHA PU3NKY

O3Hakn METOAIB onNncaHo CTOCOBHO

— cknagHocTi npobnemu i meToais, NOTPIBHWMX AN Ti aHanisysaHHsg,

— XapaKxTepy Ta CTyrneHs HeBU3Ha4YeHOCTI 3aranbHOoro OUIHIOBaHHS PU3UKY 3 ypaxyBaHHAM obcsary Ha-
AsHoT iHhopmauii % Toro, 1o NoTpIBHO AN LOCATHEHHS Linen,

— oBcary HeobOxiAHUX pecypciB 3 ypaxyBaHHAM vacy Ta piBHs haxosol komneTeHTHocTi, notpeb y Aa-
Hux abo BuTpar,

— MOXNUBOCTI METOAY LLOAO OTPUMAHHS KifIbKICHUX BUXIGHWX AaHWX.

Y Tabnuui A.2 HaBeAeHO NPUKNaan TUNiB HagBHUX METOAIB 3aranbHOro OUHIOBAHHS PUSKKY i KOXHWUA
METo/ NOKNacUMIKOBAHO 3a LIMMMW O3HaKaMu siK «BUCOKWIY, «CepeaHiny abo «HWU3bKUn.
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Tabnuua A.1 — 3aCTOCOBHICTbL METOAIB aHanisyBaHHs A5 3aranbHOr0 OUHIOBaHHA PU3NKY

Mpouec 3aranbHOro oUiHIOBaHHA PUSNKY

. - [vs.
MeToav Ta 3acobu aHanisysaHHs laeHTMebikyBaHHS AHanizysaHHa pu3nky . OujiHioBanHs ACAATOK
pusnky Hacnigox IMOBIpHICTb Pisens puawky
pPU3NKY

«Mo3koBa aTaka» 33" H32 H3 H3 H3 B.1
CTpyKTypOBaHe 4 HanieCTpyKTypoBaHe 33 H3 H3 H3 H3 B.2
ONUTYBEHHSA
MeTopn Oensdi 33 H3 H3 H3 H3 B.3
Mepeniku KOHTPOMbHUX 3aNUTaHb 33 H3 H3 H3 H3 B.4
MonepesHe ananiayBaHHa Hebeaneurux 33 H3 H3 H3 H3 B.5
ynHRukis (PHA)
Locnipxerna RebeaneuHux YuHRuKs 33 33 3% 3 3 B.6
i npayesgaTtHocTi (HAZOP)
AHanisyBaHHA HeGE3NeYHNX YNHHIKIB 33 33 H3 H3 33 B.7
i KpUTUYHI Touku koHuTponio (HACCP)
3aranbHe oUiHIOBaHHA €KOMOrivHoro 33 33 33 33 33 B.8
puanky
CrpyxTyposanuit metog «llo — skiyo» 33 33 33 33 33 B.9
(SWIFT)
AHanizysaHHA cueHapiis 33 33 3 3 3 B.10
AHaniayBaHHs BNNUBY Ha AiANbHICTb 3 33 3 3 3 B.11
AHanizyBaHHs NepLionpuynHi H3 33 33 33 33 B.12
AHanisysaHHs Bugis i Hacnigkis Bigmos 33 33 33 33 33 B.13
AnanisyBaHHs AepeBa BiimoB 3 H3 33 3 3 B.14
AHaniaysaHHs gepeBa nogin 3 33 3 3 H3 B.15
AHanizyBaHKa npudnH i Hacnigkis 3 33 33 3 3 B.16
AHanisysaHHa NPUYVHHO-HACNIAKOBUX 33 33 H3 H3 H3 B.17
3B'A3KIB
AHanisyBaHHs pisHis 3axncTy (LOPA) 3 33 3 3 H3 B.18
[epeso pileHs H3 33 33 3 3 B.19
3aranbHe OUiHIOBaHHA HagitRoCTi 33 33 33 33 3 B.20
NI0AVHA
AHanisyBaHHA 3a CXeMOI «KpasaTtka- H3 3 33 33 3 B.21
METENNK»
TexHiuHe obcnyroByBaHHs, 30pienTo- 33 33 33 B 33 33 B.22
BaHe Ha 3abeaneyeHHn Bespigmos-
HOCTI
AHanizyBaHHA napasnTHUX cxem 3 H3 H3 H3 H3 B.23
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KiHeub Tabnuui A.1

{Ipouec 3aranbHOro CUiHIOBAHHA pU3anky
us
MeToan Ta 3acobu ananisysaHHs ) AHanisysaHHa puank . Ave.
A Y laeHTUbikyBaHHA y P y OujHioBaHHA A0AaToK
puanky Hacnigok IMoBIpHICTS Pisene pusuky
pU3nKy
Mapkoscbke aHanisysaHHs 3 33 H3 H3 H3 B.24
ImiTauinbe MogenioBaHHs 3a METOAOM H3 H3 H3 H3 33 B.25
MonTe-Kapno
Battecosa cTatncTuka i mepexi baiieca H3 33 H3 “H3 33 B.26
Kpusi FN 3 33 33 3 33 B.27
Mokaskuky pruanky 3 33 33 3 33 B.28
MaTpulis «HacnifoK-iMOBIpHICTEY 33 33 33 33 3 B.29
AHaniaysaHHsa suTpar i urog 3 33 3 3 3 B.30
BaraTtokpuTepiiHe aHanisysaHus 3 33 3 33 3 B.31
piteHs (MCDA)
1) 3aBxaY 3aCTOCOBHMA.
2) He3acTocoBHWA,
3 3acTocosHui.
Tabnuus A.2 — OsHaku Bnbopy METOAIB 3aransHOro OUIHIOBAHHS PU3NKY
Tun metoay BaxnusicTe BANVMBHUX YUHHWKIB Ymoxnuenioe
3aranbHoro Xaparre OTPUMaHHA
OLiHIOBaHHS Onwe Pecypcut rapakTep . KinbKicHux
. i cTyniHe CxnagHicTs .
puanky Ta MOXNNBOCTI HEBN3HAUEHOCTI BUXIAHUX
cTl BaHux
METOAWN NOWYKY
Mepeniku koHT- | [pocTa chopma igeHTudikysaHHa puauky. Mertoa, Huabka Hwabka Huaska Hi
PONBHUX 3anUTaHb | AKUA YMOXIIMBIIOE CKNAAaHHA Nepeniky TMNnosux
HeBW3HaveHocTed, ski noTpi6Ho poarnsaaTh. Kopuc-
TyBauyi 3BipAOTL KOro 3 NonepegHbo paapobneHnmu
nepenikoM, KoAeKcamu Yu cTaHgapTamy
MonepegHe aHa- | MpocTuit IHAYKTUBHUA METOA aHanisysanHs, npuaHa- Hnabka Bucoka CepegHs Hi
nisyBanHs Hebes- | yeHicTb sikoro — igeHTndikysaTn Hebeaneuni HuHHN-
neYHNX YnHHMKiB | K1 Ta HebeaneuHi cuTyalyil # noaii, ski MoXyTb 3aB-
AaTV WKOAYM KOHKPETHUM BUAAM AISIbHOCTI, TEXHIY-
HoMYy 3acoby un cucTemi
[JONOMPKHI METOLM
Crpykryposare | 3acif sGupaHHs senukol kinekocTi iged { oUiHoK, Huaska Husbka Husska Hi
ONUTYBaHHSA paHlxoBsaHux rpynoto ekcneptis. «Moskory aTaky»
i «MO3KOBa aTa- | MOXHa CTYMYMIOBaTX 32 AOMNOMOroi0 HasigHnX 3a-
Ka» nuTaHs abo MeTo4is ONUTYBaHHA «OAUH Ha OAUMHY
Yn «oauH 3 Barateman»
MeToa Denshi | Croci6 noegHaHHA eKCNepTHUX CYAXEHS, AKi MOXYTb CepeaHs CepegHs Cepeann Hi
CcnpusTY iaeHTUMDIKYBaHHIO AXkepena Ta Bnivey,
KinbKiCHOMY OLiHIOBAHHIO IMOBIPHOCTI A Hacniakis
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Tun meToay

3arancHoro

OUiHIOBaHHs
pU3nKy

BaxnMBICTb BNANBHMX YUHHUKIB

Onuc

Ta MOXIIMBOCTI

Pecypcun

XapakTtep
i cTyniHb
HEBU3HAYeHOCTI

CknagHicrb

YMOXANBAOE
OTPUMEHHSR
KinbKiCHUX

BUXigHUX
AaHux

i ouiHIOBaHHIO puanky. MaeTscs npo meToa cninbHoi
po6oTw, AKuA aae 3MOry fOCRITH KOHCEHCYCY cepea
ekcnepTis.

MeToga nepepbayac 3aicHeHHA ekcnepTamu anani-
3YBaHHS Ta FONOCYBaHHsI HE3anexXHo

SWIFT (CrpyxTy-
poBaHuy MeTog,
«Ulo — skwon)

CucTema CNoHyKaHHs rpynmn ekcnepTiB 40 iaeHTH-
chikyBaHHA pu3nkis. 3a3sudan BUKOPUCTOBYIOTE Ha
3acifaHHsax TeMaTuaHuX pobounx rpyn 3a yyacTi
koopanHaTtopa. 3as3Bidait nos’A3ana 3 aHanisysaH-
HAM PU3WKY Ta METOAOM OLIHIOBAHHS PU3NKY

CepegHsa

CepepHs

Byab-sxa

3aranbHe oyiHIo-
BaHHR HagiRHOCTI
moaurn (HRA)

3aransHe ouiHloBaHHA HaginHocTi mogutu (HRA)
CTOCYETbCS BNNUBY NIOAEN Ha AIEBICTL CUCTEMU.
MoxHa BUKopUCTOBYBaTH AN1A OLIHIOBAHHS BINMBIB
NOMWNOK Nepcoxany Ha cucremy

CepeaHs

CepeaHs

CepegHsi

Tak

AHANIZYBAHHA

CLIEHAPIIO

AHaniayeaHHs
nepLIoONPUYMHK
(avanisysaHhAa
OKpPEMOI BTpaTH)

Oxpemy BTpaTy, Ska CTanacs, aHanisylTs Ans To-
ro, Wob 3po3yMiT 3yMOBNIOBANbHI YMHHUKY 1t Te,
AK CUCTEMY YW NPOUEC MOXHA NoNinwuTy, Wobd Ha-
fani yHukaTu ymx yTpart. flig yac aHaniaysaHHsa pos-
rAsaganTs, ski 3acobu koHTposiBaHHA Bynu HasBHI
Ha MOMEHT yTpaTu Ta 8K X MOXHa NoninwuTy

Cepeansn

Husbka

CepepiHsi

Hi

AHanizyBaHHs
cuerapiw

Moxnnei manbyTHi cueHapil BUSHa4warTb yasneHHAM
abo excTpanofioBaHHAM Ha OCHOBI PO3FNALaHUX
haKTUYHMX Ta IHLUX PUSUKIB 38 NPUNRYLLEHHKS TOro,
L0 KOXHUI 3 UUX cLeHapiis moxe ByTu 3peanisosa-
HO. [InA yboro MoXHa 3acTocosyBaTu popmanizosa-
Hi 4M HedopmanizosaHi, SKiCHI Y¥ Kinbkichi nigxoan

Cepegphs

Bucoka

CepepHs

Hi

3arancHe ouikto-
BaHRA £KONOTM-
HOTO pU3nKy

lAeHTVDIKYI0Tb Ta ananiayoTs Hebesneuri UnHHNKN,
TaxoX ineHTiky0Th MOXNINBI cnocobw BRnuBy He-
Be3neqHoro YMHHNKA Ha KOHKPETHWHA Uinbosui o6’exT,
IHcbopmauilo Npo piBeHb BRANUBY Ta XapakTep LWKOAYN,
CNPUHUHEHO! NEBHUM PIBHEM BMIMBY, NOEAHYIOTh,
Wob ycTaHoBUTY MIDY AMOBIPHOCTI BUHUKHEHHS KOHK-
PETHOT LUKoAW

Bucoka

Bucoka

CepeaHs

Tak

AHanisyBaHHs|
BNANBY Ha LiANb-
HiCTb

[ae amory npoaraniaysartu Te, K K/1K40BI pUsnKu
pecrabinisysanus morav & snnveatu Ha poboTy opra-
Hizalil, a TakoX iAeHTVhikyBaTW Ta KiNbKICHO BU3Ha-
YUTU MOXNUBOCTI, HeobXigHI ANA kepyBaHHA HUMN

CepepHs

CepenHs

CepegHsa

Hi

AHaniaysaHHs
AepeBa BiIMOB

MeToa, 33 skuM cnoyaTky 3asHavarTe HebaxaHy

nogiro (kiHUeBy No4ito) i noTiM BM3Ha4aw0Th yci cno-
cobu, y saki BoHa morna 6 Bigbytuca. Yci enementn
3o6paxatoTs rpadhidHo y chopmi norivHoi gepeso-

nodibHoi cxemu. licns Toro, sk sepeso sBigmos Byge
pospobneno, Tpeba poarnanyTn cnocobu nocnabnen-
HS 4i YCYHEHHS NOTEHLIRRUX NpuauH abo gxepen

Bucoka

Bucoka

CepegHs

Tak

AranisyBaHHs
fepesa nogin

BukopucratHa iHLYKTUBHOTO MNCAEHHA ANs nepese-
AEHHS VIMOBIPHOCTEN Pi3HKUX NEPLUONOYATKOBNX NOAIR

y MOXIIMBI peaynbraTu

Cepepha

CepepHs

Cepephs

Tak

15



. ACTY IEC/ISO 31

010:2013

MpoaoaxerHsa Tabnuui A.2

Tun meTopy

3aransHoro

OUiHIOBaHHA
pU3 UKy

BaxnueicTb BNNMUBHUX YUHHKKIB

Onwne

Pecypcu
Ta MOXAUBOCTI

XapakTtep
i CTYNiHb
HEBU3HAYEHOCTI

CknapHicTb

YMOXNnBNE
OTPUMEHHSA
KinbKiCHUX

BUXIAHUX
LaHux

AHanisyBaHRs
NpUYWH § Racnig-
KiB

[MoeaHaHHA aHanisyBaHKs gepesa BigMOB i gepesa
NoAIA, AKe Aa€ 3MOry BPaxoByBaTy 3aTPUMKM B 4acCi.
Po3rnagatoTh AK NPUYMHK, TaK | Hacnifky nesHol
neptuonovaTkosoi noaii

Bucoka

Cepeghs

Bucoka

Tak

AHaniaysaHHs
npYYMHHO-Hacnig-
KOBUX 3B'A3KiB

Bnnvs MoXe MaTu NeBHY KinbKiCTb 3yMOBNIOBaNbHMX
uUMHHUKIB, siki Moxe ByTu 3rpynosaHo B pisHi kaTero-
pit. 3ymoBnioBanbHi YWHHUKM YACTO BM3HAYAIOTb 3a-
CTOCYBaHHRM «MO3K0BOT aTaku» i ix NofarTs Y hop-
mi gepesonogibHol cTpykTypu YU giarpamu Icikasu.

Husbka

Husbka

Cepegts

Hi

OYHKUIVHE AHATNIZYBAHHA

FMEA va FMECA

FMEA (aHaniayBarHa BWay Ta Hacnigkis sigMos) —
ue MeToq, AKUI fac aMory ineHTudikysaTy xapakrep
BIAMOB | YWHHWKM X BUHUKHEHHS, @ TakoX TXHi Bnaveu.
€ kinbka Tunis FMEA: FMEA npoekTy (4v npogykuii),
AKUA 3aCTOCOBYIOTb 40 CKNagHukie i npoaykuit, FMEA
CUCTEMMU, SIKUIA 3aCTOCOBYIOTL 4,0 cuctem, FMEA npo-
Liecy, SKuil 3aCTOCOBYIOTL A0 BUPOOHMYMX | cknagane-
Hux npouecis, FMEA nocnyr i FMEA nporpamyux
3acobis.

FMEA moxHa AONOBHIOBATY aHaniayBaHHAM KpuThy-~
HOCTI, 3@ AIKOro BU3HAYAKTh BAXMUBICTb KOXHOIO
BUAY BiAMOB, 3aCTOCOBYIOUU AKICHUR, HaniBkinkkic-
HWi yn kinskicHwit nigxig (FMECA). AHanisysaxHs
KpUTUYHOCTI MoXe BasyBaTucsa Ha WMOBIPHOCTI TOro,
LL|O XapakTep BiAMOBYW CNPUYUHUTL BIAMOBY CUCTEMM,
abo Ha pisHi puanky, acoyinoBaHOMY 3 XapakTepom
sigMoBu, abo Ha CTyneHi NpiopUTETHOCTI pU3nKy

CepegHs

CepepaHs

CepeaHts

Tax

TexrisHe obcny-
roBYBaHHA, 30pi-
EHTOBaHe Ha 3a-
BeanedeHHs
fessigmoBHOCTI

MeTog igeHTvdhikysarHa nonituk, axi Tpeba 3anposa-
4XyBaTv ANA KEPYBaHHA BiAMOBaMK Tak, L00 edek
TWUBHO Ta pe3ynbTaTUBHO AocAraTu Heobxigxoro pis-
Hs §e3nekn, roToBHOCTI Ta EKOHOMIYHOCTI (DyHKUiH-
BaHHA BCIX TUNIB yCTaTKOBaHHA

CepegHs

CepeaHn

Cepeats

AHaniayBakHsa
napasuTHux
edexTia
(aHaniaysaHHs
napasuTHux
cxXem)

MeToponoris, Aka aae amory igeHTudikyBaTy nomun-
K NpOeKTyBaHHA. [TapasduTHWiA CTaH — Ue Npuxosa-
KWt CTaH TexHi4YHoro 3acoby, nporpamHoro 3acoby
YU TX NOEAHAHRR, SKUA MOXE CMPUYNHICBATN BUHUK-
HEHHA HeBaaHoT Nogil, 41 MOXe nepetikogKaru
BUHVKHERHKO BaxaHol nogii T2 skun He moxe ByTw
CrpUYMHEHN BiaMOBOK SKOrock cknaaHuka. Lli cra-
HI M3KOTb BUN2A4KOBWIA XapakTep, a iX BUABNEHHA
YTPYAHEHE HaBiTb 32 NPOBEAEHHA HaWCYBORILLUX
CTaHAapTW3oBarmnx sunpobysaHb cuctemu. flapa-
3UTHI CTaHY MOXYTb CNPUYNHIOBATY HENPABNUIIbHE
DYHKUIIOBEHHS, 3HWKEHHS TOTOBHOCTI CUGTEM, NPO-
rpamHi 3aTpMKy Un HaBiTs cMepTh abo TpaemyBaH-
HS nepcoHany

CepegHs

CepeaHs

CepeaHsa

Hi

HAZOP
JocnigxeHus
Hebe3neyHnx
YUHHWKIB | npa-
4e3/4aTHOCTI

3aransHUN npoyec igeHTMdIKyBaHHA PU3nKY, o6
BU3HAYNTYU MOXNVBI Biaxunm Big nepesbaderol un
ouikyBaHoi gleeocTi. Nepenbavaec BUKOPUCTAHHS
cvucTemy, 6asoBaHoi Ha KepyBanbHUX CNOBaX.
OUiHIOIOTb KpUTUYHICTL Biaxnnis

CepegHsn

Bucoka

Bucoka

Hi
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aHanisysaHHs

TaHHs faHux anpiopHoro posnoginy gns 3arane-
HOTO OUiHIOBAHHSA WMOBIPHOCTI pe3ynbTaTy. TOYRICTS
peaynsTary, wo #oro BUBOAATL DalleciBCbkuM aHani-
3YBaHHSM, 3aMNeXuTb Bif TOYHOCTI anpiopHoro poas-
noAiny. baieciscbki Mepexi A0BIPU YMOXINBIOOTH
MOAENIOBAHHR NPWYNH | HACNIAKIB Y PISHOMAHITHNX
chepax yCTaHOBNEHHAM IMOBIPHICHUX B3AEMO3B'A3-
KiB piaHOMaHITHUX BXiZHUX aaHux, LUlob BuBecTu pe-

synerar

|

Tuvn metoay BaxnuBicTb BAAUBHUX YNHHUKIB YMOXNUBAKE
3aranbHoro OTpUMaHHs
OUIHIOBAHHSA Onuc Pecypcu ?2?;:{55 CrnaanicTs KinbKiCHX
pusniy Ta moxamsocTl HEBW3HAYEHOCTI BUXIAHAX
L aHnx
HACCP (AHani- | CucTemaTudHui, NpoakTuBui i NpeBEHTNBHUA METOA CepeaHs CepegHsi CepegHs Hi
3yBahHA Hebes- | 3abe3neuysanHs AKOCTI NPOAYKLIT, HAAIKHOCTI Ta
neYyHnx YuHHUKIB | BeaneyHOCTI NPOUECIB 3a 40MNOMOTOK BUMIPIOBAHHS
i KPUTWYKI TOYKM | T MOHITOPURIY nepebyBaHHs KOHKPETHWUX XapakTe-
koHTponio) PUCTUK Y BU3HAYEHNX MEXKAX
3AFANBbHE OUIHKOBAHHA 3ACOBIB KOHTPOAKOBAHHA
LOPA (ARanisy- |[lae 3amory ouiHtoBaTK 3acobu KOHTPOOBaHHS Ta iX- CepesHs CepepHs CepeaHs Tak
BaHHA PIiBRIB 3a- | HIO pe3ynbTaTuBHICTL ([HWa MoxnBa Hassa — aHa-
XUCTY) nisysanHsa bap'epis)
AranisyBahHs 3a | [pocTui cxemaTuyrui cnocib onncyeaHHA i aHani- Cepeahs Bucoka CepeaHsa Tak
CXEMOK «KpaBaT- | 3yBaHHs BapiaHTis POIBUTKY PU3UKY, NOYUHAIOUN
Ka-meTennky 3 HeBe3neyuHnX YNHHUKIB Ta 3aKiHYyrouM Hacnigkamu,
3 KPUTUYHUM riepeBipsHHAM 3acobis KOHTpontoBaH-
HA. Mloro MoXHa po3rnagaTtv sk NoegHaHHs Noriku
fepeBa BiaMOB, WO YMOXUBIMIOE aHani3ysaxHs
NPUMKUHY NOATT (rpadpivHO NojaHol y hopmi «kpaBaT-
Kn-meTenukar) | 4epesa nojin, Wo yMOXITNBIIoE
aHanizysaHHA Hacnigkis
CTATUCTUYHI METOON
MapkoBcbKe aHa- | MapkoBCbke aHaniayBaHHs, SKe iHKONU TaKoX Ha3u- Bucoka Huaska Bucoka Tak
nisyBaHHA BalOTb aHanisyBaHHsAM «NpOCTOPY CTaHiBy, 3a3suvai
BUKOPUCTOBYIOTL ANA aHanNi3yBaHHs peMoHTONpuaaT-
HUX CKajHUX CUCTEM, L0 MOXYTb ByTyu B Baratbox
CTaHax, 30Kkpema B PI3HUX CTarax CnpaBHOCTI
ImiTauinne moge- | ImiTauinHe mogentosanksa 3a meToaoM MoHte-Kapno Bucoka Husbka Bucoka Tak
MOBAHHA 3a Me- | BUKOPUCTOBYIOTb, LoD BUABUTK CyKynHY 3MiHY B cuc-
TogoM MoHTe- TeMi BHacnig Ok 3MiHEHHS B CUCTEMi NEBHOT HM3KK
Kapno BXIJHUX A aHUX, siki MaI0Tb BU3HAYEHW po3nogin
{ 10B'I3aHi 3 PE3YNETATOM BUIHAYERUMI B3AEMO3B'A3-
kamu. Lle aHanisyBaHHA MOXHa BNKOPUCTOBYBaTH
CTOCOBHO KOHKPETHOT MOAeni, y sikit B3aeMOAIl pis-
HOMaHITHUX BXiAHUX AaHnx moxe 6yTu BU3HAYEHO
MareMmaTuuHo. BxigHi aani MoxyTe Gasysatnca Ha
pi3HOMAHITHUX TUNax Po3nojiny Bi4NoBIAHO A0 Xa-
pakTepy HEBU3HAYEHOCTI, L0 BOHU NpU3Haveri npea-
cTaBnsATV. Y pasi 3aransHoro oLiH8aHHsA pu3nky 3a-
ransHONPUAHATO BUKOPUCTOBYBATH TPUKYTHI pO3no-
ainu abo Beta-posnoginun
BaleciBcbke CrartuctnyHa npoueaypa, ska nepepsbadvae sukopuc- Bwcoka Huabka Bucoka Tak
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LJOJATOK B
(nosigkosnn)

METOLON 3ATAJIbBHOIO OUIHKOBAHHA PU3UKY

B.1 MozkoBa araka

B.1.1 3acansHull c2nsad

MoskoBy aTaky 3aCTOCOBYIOTb, W00 CTUMYIIOBAHHAM Ta 3a0X04yBaHHAM [0 BINbHOTO 06roBOpeHHs
B rpyni KOMNeTeHTHuX-ocib ifeHTNdiKyBaTy NOTEHLINHI BUAW BIAMOE i acouitoBaHi 3 HUMKM Hebeaneyri YuH-
HUKW, PUBNKU,- KpUTEPIt NPUAHATTA pilueHs i/abo BapiaHTn oGpobnaxHa. Tepmin «Mo3KoBa aTaka» HacTto J0-
CWTb AOBINbHO BXMBAKTL Ha 03HAYeHHS BYb-AKOro TUNY rpynoBoro obrosoperHs. OaHaK, CnpaBXHs MO3-
KoBa ataka nepegbavae 3acToCyBaHHs creLianbHnX NpUnomis, CNpIMOBaHKX Ha Te, LoD akTyBi3yBaTu TBopYe
MUCIIEHHA OfHUX Y4aCHWKIB 38 4ONOMOTOI0 iAeV Ta BUCIIOBIIBAHHS IHLUUX YNEHIB rpynu.

[yxe Baxnusy ponb Yy LbOMYy METOAI BiAirpae pesynstatMeHe KOOPAMHYBaHHS, SIKE NONSrac y Tomy,
106 cTumynosaty o6roBOpeHHst Ha No4YaTkoBOMY eTani, NepioAvyHO CNpSAMOBYBaTH yBary rpynu Ha iHui
BigMOBIAHI cchepn Ta BUABNIATY Npobnemu, Lo BUHUKAKOTE Nig Yac obroBOproBaHHs (SKe 3a3Buyan € JocuTtb
KBaBkM).

B.1.2 3acmocyeaHHsa

Mo3koBy ataky MOXHa 3acTOCOBYBaTH CMifbHO 3 HWUMW METOAAMM 3arafibHOTrO OLHIOBAHHS PU3UKY,
onucaHumu gani, abo OKpeEMO AK METOLAMKY CTUMYIMIOBEHHSA TBOPHOro MMCneHHA Ha Byab-skid ctaail npoue-
Cy KepyBaHHA prankom i Byab-aKkin CTaAIl XUTTEBOTO LIMKY CUCTEMM. [i MOXHa 3aCTOCOBYBaTU AN OBroBO-
PEHHA Ha BUCOKOMY piBHI, Ae iAeHTUdIKyoTb npobrnemu, AMst AOKNaAHILLOro KpUTUYHOro aHanisysaHHsa abo
Ha pisHi NOAAHHA AOKNALHUX AaHUX, NOB'A3aHWX 3 KOHKPETHUMY npobnemamu.

Mo3koBa aTaka Hagae BURILLarbHOrQ 3Ha4eHHs TBOPYOMY MUCTIEHHID. ToMY BOHa 0COBNUMBO KOPUCHA Nig
4yac ineHTUdIKYBaHHS pU3UNKIB, NOB'A3aHNX 3 HOBUMU TEXHOMOIISAMM, KOMY AaHVIX HEMAE YU Konu HeobxigHo
Bi4HaWTU HOBATOPCLKI pilleHHA npobnem.

B.1.3 Bxidni daHi

I'pyna ocib 3i 3HaHHsAM opranisalil, CUCTEMY, NPOLECY Y1 3aCTOCYBaHHS, Lo DyayTh ninaaxi Liek rpyno
3aransHOMYy OLiHIOBaHHIO.

B.1.4 Mpouec

Moskosa ataxka moxe GyTu hopmanizoBaHoio Y Hedhopmanizosaroto. dopmManizosaHa MO3KOEA aTaka
Binsly CTPYKTYpOBaHa, Konw 3asfanerigb NigroToBAeHO YHacHWKIB, BU3HAYEHO Linb | 3aBAaHHA 3acifatHs,
nependbadeHo cnocoby oLiHIOBaHHSA iged, Wo ix BucyBatuMyTs. HedhopmanizosaHa MO3KoBa ataka MeHLU CTPYK-
TYpOBaHa i 4acTo cuTyaTuBHiwa.

3a hopmanizoBaHoro npougecy

— N0 NoYaTKy 3acifaHHs KoopanHaTop rotye Aris oOMipKyBaHHs nigkasxky Ta HasigHi NuTaHHA Bignosia-
HO [0 KOHKPETHOFO BUMNAAKY;

— BU3Ha4aroTh LN 3acigadHsa Ta NOACHKKTL NPasuna;

— KOOpAMHATOP 3aae Hanpsim oOMIPKOBYBAHHS | KOXHMUI y4acHWK po3rnsaae nofaHi inel, BusHavaro-
Yu akHanBinbLe MOXITMBUMX NpobneMHuX nuTarHb. Ha usomy eTani He o6rosopiotoTh Te, Tpeba uu He Tpeba
JOMy4aTh We Wock 40 nepeniky, abo Te, Wo po3yMiloThb Nif KOHKPETHUMW BUCIOBMIOBAHHAMM, OCKINbKY L
cuTyauis Mae TeHASHUI yTpyaHoBaTH BifibHWA Xif 0brosopeHHa. [MpuimaioTb yci BXiaHI gaHi, )O4HY 3 HUX
HE NiAnarTb KPUTULY, | rpyna LWBUAKO NPOAOBXYE OOrOBOPEHHS, LOBY LMK iaesMn yMOXINBNTW iHILilOBaHHS
HEeCTaH4apTHOro MUCIEHHS;

— KoY 0auH Hanpam oBMipkyBaHHs BUYEpnaHo 41t oBroBoperHs 3aHaaTo BigXMnunocs, KoopaunHaTop
MOXE 3a[aTh y4yacHukam HoBWi Hanpam obrosopeHHsa. OaHak ineTbes npo Te, wob 3ibpatn sikHanbinbLe
DIZHOMEHITHUX i1el ANg NoAansLIoro aHanisyBaHHs.

B.1.5 BuxidHi OaHi

Buxigri gaHi 3anexarth Big cTaail npouecy KepyBaHHS PU3UKOM, Ha Ak Ueln MeToR 3acTOCOBYIOThL, Ha-
npvikran, Ha ctaail ineHTudikyBaHHA BUXIAHUMI faHMI MOXe DyTV nepenik pusukie i NOTO4HWX 3acOBiB KOHT-
POTHOBAHHS.

B.1.6 [Tepeeazu ma obmexxeHocmi

MNepeBarn MO3KOBOT aTaku:
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— BOHA CTUMYITIOE TBOPYE MUCIEHHS], A@ko4un 3MOry iIeHTUIKYBaTHY HOBI PU3MKN Ta OPUTiHanbHI PILLEHHSA,

— BOHA YMOXJIMBITIOE 3aNy4YeHHA KITIOYOBUX 3aLiKaBIEHUX CTOPIH I, TOMY, Crpusie 3aranbHomy 0BMiHI0-
BaHHI0 iHdopmaLlieto;

— 1T MOXHAa BiIHOCHO LLIBUAKO Ta NErKo 3anposaguTu.

OBMexeHoCT!:

— y4acHukam moxke BpakyBaTi KOMNETERTHOCTI Ta 3HaHb, Wob pobuTn pesynsTaTuBHU BHECOK;

— yepe3s i BiAHOCHY HECTPYKTYPOBaHICTb BaXKO NPOAEMOHCTPYBaTH, LU0 npouec Bys BCEOXOMHWM, TOBTO
1110 6yNo BpaxoBaHo BCi NOTEHUINHI pn3nKu;

— Y KOHKPETHi# rpyni Moxe OyTu neBHa AvHamika 0BroBopeHHs, Konu Aeski ocobu 3 LiIHHUMM ifeaMn He
BUCITOBIMI®IOTLCHA, @ iHLWI AOMiHYIOTE B 0BroBopeHHi. LIto cutyatlito moxHa [osiaTv 3a AoNOMOrol KoM loTepu-
30BaHOT MO3KOBOI aTaku 3 BUKOPUCTaHHSIM YyaT-chopymis abo meTofy HOMIHaNbHOT rpynu. KoMn'loTepuaosany
MO3KOBY aTaky MOXHa HanawTysaTv Tak, ob BoHa Oyna aHoHIMHOW, Aalo4M 3MOTY YHUKaTK NepcoHarnbHuX
abo NoniTUYHUX MUTaHb, K MOXYTL NepeLLKo/KaTh BinbHOMY 06roBopeHHto inen. 3a MeETOLOM HOMIHaNEHOT
rpynu igel HaaxonsTs [0 KOOPAUHATOPa aHOHIMHO | NOTIM Tx 0BroBopIOKOTh YCI YHaCHUKK Mpynu.

B.2 CTpykTypoBaHe 41 HaniBCTPYKTYPOBaHe ONUTYBaHHA

B.2.1 3azansHull oansd

Y CTPYKTYPOBAHOMY ONWUTYBaHHI ONUTYBaHUM 0cobaM CTaBnATh HA3KY NATOTOBNEHMX 3anuTaHb 3 apky-
Wa HaBigHUX 3anuTaKb, K CNOHYKaTL OMMTYBaHy 0Ccoby po3rnagaTyi cuTyalii 3 pisHUX KyTiB 30py i, Takum
YUHOM, [OeHTUDIKYBATU PUSMKY 3 LMX NOTNSAIB. HaniBcTpyKTypoBaHe ONUTYBaHH:A NpoBaasaTh NOAIDHNM YK-
HOM, ane BoHo Haaae Binbiuy ceoboly Ans obrosoperHs, wobd JoCHianTY NUTaHHSA, SKi BUHUKaOTh.

B.2.2 3acmocyearHs

CTpyKTypOBaHe Ta HaniBCTPYKTYpOBaHE OMUTYBAHHS KOPUCHE B TUX BUNAaAKaX, KONy BadKKo 3idpaty moaen
Ha 3acinaHHa Ans MO3KOBOT aTaku Yy KONW BiNbHa AWCKYCIs B TPyRi HeJopeyHa A0 CUTyauil 4u sany4eHunx
oci6. Lle onutyBaHHs HalnuacTille 3aCTOCOBYHOTb, 106 ieHTUDIKYBaT PU3NKM Y1 OLIHUTY PE3YNETaTUBHICTL
HasBHWX 3acoBiB KOHTPOMIOBAHHA B MEXax aHarizyBaHHa PU3KKy. IX MOXHa 3acTocoByBaTu Ha Byab-sikii ctaail
npoeKTy Yu npolecy. Boxu € 3acobom oTpumanHs Bi 3auikaBNeHUx CTOPIH BXIAHUX SaHWX ANS 3aransHoro
OUHIOBaHHSA PU3KNKY.

B.2.3 Bxidni Oari

BxigHi Aani oxonsmorTh:

— YiTKO BU3HAYEHI Lifi ONUTYBaHsb;

— niepenik onuTyBaxux ocib, BubpaHux cepen NpeacTaBHMKIB BIANOBIAHMX CTOPIH-YYaCHMLb,;

— NIATOTOBNEHY HWU3KY 3annTaHb.

B.2.4 lMpouyec

CknafarTb HU3KY JOPeYHVX 3annTaHb, AKnX Mae 4oTpumyBaTty onuTyead. Tpeba, wob 3anutaHHsa dynu,
3a MOXNMUBOCTI, OZHO3HAYHUMMU, NPOCTUMN, Ha MOBI ONUTYBaHOT ocobu | cTocyBanucs nuwe ofHiei npobne-
MU, Takox roTyroTb MOXIUBI NoAarsLli 3anuTanHs 3a4ns HeobXigHUX YTOYHEHD.

MoTiM 3anUTaHHA cTasnAThL ONUTYBaHKIN 0cobi. MparHyun yTouHeHHs, Tpeba cTasuTh BiOKPUTI 3anuTaH-
HA. TpeBa abaTtu Npo Te, Wob He YMHWUTY BRAIMBY HA onnuTyBaHy ocoby.

Bignosiai Tpeba poarnaaaTti 3 NEBHUM CTYNEHEM IHYYKOCTI, Wob 3abesnequT MOXUIIMBICTb OXOMUTH Ti
cchepy, A0 AOCNIMKEHHS SKUX onuTyBaHa ocoba, MOXITMBO, Xo4e J0Ny4YUTUCA.

B.2.5 Buxidnri 0aHi

BuxigHi AaHi — e CyaXeHHs NPeacTaBHUKIB 3aLlikaBnenyx CTOPiH CTOCOBHO npobnewm, ski € npeamve-
TOM ONNTYBaHHS,

B.2.6 [Tepegazu ma o6MexeHocmi

[MepeBaru CTPYKTYpOBEHUX ONUTYBaHb!

— CTPYKTYPOBaHi ONMTYBaHHA HA4aloTh MOXJIMBICTL ONUTYBaHUM ocobam MaTtu Yac Ans po3MipKoBy-
BaHHA Hag npobnemoro;

— oBMiHIOBaHHSA iHdOPMaLIE «OAUH HAa OAUH» MOXe cnpuaTy Binbw nornmmbneHoMy po3rnagaHH
npo6nem:

— CTPYKTYPOBaHI ONUTYBaHHR 40Tk 3MOTY 3any4ath Binbluy KiNbKiCTb 3aLiKasnennx CTOpiH, HDK M03-
KOBa aTaka, Ky NpoBaanTb BIAHOCHO HEBenuka rpyna.
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OBMeKeHOCTI:

— KoopavHaTop BuTpadvae 6arato yacy Ha 30MpanHsa YACIIeHHUX AYMOK Y Liei cnocib;

— ynepemkeHicTb JonycKarTsb | He YCyBatoThb Nif Yac rpynosoro obroBoposanHs;

— MOXE BUABUTUCS HEMOXITVBMM CTUMYSIOBATU TBOPYE MUCNEHHS NPUCYTHIX OCIG, WO € 3Ha4HOW ne-

peBarol MO3KOBOI artaku.

B.3 Meron Oenwdhi

B.3.1 3azansHull o2nsd

Metoa [enbi (abo MeToa eKCnepTHUX OLHOK) — npoueaypa [OCSTHEHHS! HainHOTo KOHCEHCycy ay-
MOK rpynu excnepTis. Xo4a Len TeEpMiH HUHI LUMPOKO BUKOPWCTOBYIOTb Ha 03HadYeHHs Byab-sKoi dhopMu Mos-
KOBOI aTaku, icToTHa ocobnueicTb Mmetoay [lenbdi, 3rifHo 3 Oro NoYaTKoBUM POPMYITIOBaHHAM, Nonsirana
B TOMY, LLIO €KCNEPTH BMCMNOBMIOBANK CBOT AYMKU IHAVBIAYaNbHO M @aHOHIMHO, Mato4 MOXIIMBICTE O3HaNOM-
M0BaTUCL 3 AYMKOK CBOIX KOSEr Nif Yac npoLecy.

B.3.2 3acmocyeaHHs

Metog Oenbci MoxHa sacTocoByBati Ha OyAb-AKill cTaail npouecy KepyBaHHs prankomM abo Ha Byab-
SKIA CTafil XUTTEBOTO LMKIY CUCTEMU KOXHOIO pasy, Koy noTpiGeH KOHCeHCYC AyMOK eKkcnepTis.

B.3.3 BxidHi dani

CyKYNHICTb MWTaHb, LWOJO AKNX NOTRIOHO AT KOHCEHCYCY.

B.3.4 llpoyec

[pyny excnepTis ONUTYIOTL 3a JONOMOTOI0 HaniBCTPYKTYPOBaHOT aHKeTU. EKCNepTH He 3HaTbh OANH
OHOTO, TOMY TXHI OYMKN HE3ANEXHI.

[Tpouenypa Taxa:

— (hopMyIOTb KOMaHZy, sika 3anpoBapKyBaTuMe Ta BiACTEXYBaTHME NPOLEC peasnisoByBaHHa MeTomy
Hensdi;

— [06upaioTb rpyny excneptis (Moxe ByTW ofiHa YW KiNbKa cnewianisosaHnx rpyn ekcnepris);

— pa3pobnarTh aHKETN NepLIOro eTany;

—— TECTYIOTb aHKETW;

— HaACWUNAa0Th aHOHIMHI aHKETW KOXKHOMY YNeHY rpynu;

— aHanisyloTs | 08'eqHyI0TL {HbopMaLilo 3a NepLnm eTanom i po3cunalTs 1i YfieHam rpyrnu Ans
0BroBOpEHHS;

— OTPVMYIOTb BIANOBIAI YIEHIB rpyny Ta NOBTOPIOKThL NMPOLIEC [0TH, A0KW He Byre JOCAIHEHO KOHCEHCYCY.

B.3.5 Buxiddi 0aHi

KoHceHcyc 1040 posrnsgysaHoi npobnemu.

B.3.6 IMepesacu ma obMexeHocmi

[Nepegaru:
— 3BaXarouu Ha aHOHIMHICTb Cy[KeHb, DifbLl iIMOBIDHUM € BUCTTOBMIOBAHHSA HEMOMYMSPHUX AYMOK;

— YCi OYMKM € PIBHOB&XHMMMU, LLIO AGE 3MOTY YHUKATK NpoBrnemMu nepeBaxaHHs [AyMOK OKPEMUX 0CoBu-
CTOCTEN; -
— Q@€ NMpasBo BACHOCTI Ha pe3yneTaTy;
— Hemae noTpebu 3bupaTtn y4acHuKiB 04HOYACHO B OAHOMY MicLy).
ObmexeHocTi: ‘
— notpebye GaraTo Yacy Ta 3Hayrux BUTpaT npadli;
— YYaCHUKN MatoTb BYTK 34aTHI YiTKO NUCHEMOBO BUKIIEAATY CBOT AYMKA.

B.4 Nepeniku KOHTPOJILHUX 3anuTaHb

B.4.1 3azansHull 025170

MNepeniky KOHTPOITBHWX 3annTanb — Ue nepenikv HebesnevyHux YuHHUKIB, puankis abo BigmMoBs 3acobis
KOHTpOntoBaHHs, po3pobrieHi, 3assnyan, Ha nigcTasi JOCBIAY, @ TaKOX 3a pesynkratamu NonepeaHboro 3a-
ranbHOro OUIHIOBAHHA PU3NKY YU 32 pesynsTaTaMu BiAMOB Y MUHYIIOMY.

B.4.2 3acmocyeaHHsA

Mepeniki KOHTPOIbHMX 3anMTaHb MOXHAa BUKOPUCTOBYBATW ANK [BeHTUdiKyBaHHA Hebe3neuyHux YAHHUKIB
i pnankie abo Ans OUiHIOBaHHA Pe3ynbTaTUBHOCTI 3aco6iB KOHTpOMtoBaHHA. BoHK 3acTocoBHi Ha Byab-sKin
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cTagii XXUTTEBOTO LKy NPOAYKLIT, BPOLIECY 4M CUCTEMM. IX MOXHA 3aCTOCOBYBATY B MEXaXx iHLUMX MeTOAIB
3aranbHOro OLHIOBAHHSI PU3WKY, arne HalgouinbHille X 3aCTOCOBYBaTY AN NEPEBIPAHHA TOro, L0 BCE OXON-
Nero nicns 3acTocyBaHHs Binbil TROPYOro MeTOAY ineHTUMIKYBaHHS HOBUX Npobnem.

B.4.3 Bxi0Hi OaHi

lonepenHb0 HabyTi iHbopmallis Ta haxoBa KOMNETEHTHICTL LWogo npobnemw, ski aarTb 3mory Bubpa-
TV AOPEYHUR i, Kpalle, 3aTBepAXeHnii nepenik KOHTPONbHMX 3anuTaHlb abo po3pobnTy Noro.

B.4.4 ilpouec

Mpouepypa Taka:

— BU3Ha4yatoTb chepy 3acToCyBaHHs,

— BYBuMpaloTh Nepenik KOHTPONEHMX 3aMUTaKb, KK HANEeXHO OXONMOE BCto Chepy 3acTocyBanHs. e-
PENiKY KOKTPONbHUX 3anuTanb Tpeba BudupaTi peTencHo, 3BaxXaroyu Ha IXHI0 NpuaHavericTs. Hanpuknag,
nepenik KOHTPOMBHNX 3anWTaHb CTaHAAPTHUX 3acobiB KOHTPOMKBAHHS HE MOXHAa BUKOpPUCTOBYBaTHU 4Ns i0eH-
TUchikyBaHHA HOBUX HeBe3neqHnX YMHHKKIB abo puankis,

— ocoba Y1 KOMaHAA, SKi BUKOPUCTOBYIOTb NEPENIK KOHTPOMbHUX 3anuTaHb, PO3MSAAI0Tb KOXHUI ene-
MEHT MPOLECY YW CUCTEMM | KpUTUYHO aHaniayoThb, YU HASABHI LLOAO LIMX eNEMEHTIB NMUTAHHS B Neperiky KOHT-
POJIBHUX 3aMUTaHb.

B.4.5 Buxidnri Oani

BuxigHi gani sanexaTs Big cTaall npouecy KepyBaHHs pU3UKOM, Ha siKild X 3aCTOCOBYIOTL. Hanpuknag,
BMXiOHVMY faxiiMu Moxe OyTu nepenik HeagekeaTHUX 3acobiB KOHTPOTIOBAHHSA YU NEPENiK pU3NKIB.

B.4.6 lNepesazu ma o6mexeHocmi

[lepesary nepenixis KOHTPONbHUX 3anUTaHb:

— X MOXYTb BUKOPUCTOBYBaTY HedbaxiBly;

— AKLIO 1X HANEXHO Po3pobneHo, BOHY 06'€HYIOTL LUMPOKWIA CNEKTp haxoBOi KOMNETEHTHOCTI B NETKo
3aCTOCOBHY CUCTEMY; ‘

— BOHU Jar0Tb 3MOry He 3abyBaTti Npo 38uuaiHi npobnemu.

ObmeskeHoCTI:

~— MarTb TEHAEHLIO CTPUMYBATI TBOPYE MUCNERHS WOA0 IZEHTUDIKYBAHHA PU3NKIB;

— CTOCYHTbCA «BiJOMUX BifOMUX» (TOrO, NPO LYO BIAOMQ, O BOHO BIAOMO), @ HE «BiAOMUX HEBIAO-
MUx» (TOro, NPO WO BiAOMO, LLIO BOHO HEBILOMO) 800 «HEBIAOMMX HEBIAOMMUX» (TOr0, NPO WO HEBIAOMO, LU0
BOHO HEeBigoMOY};

— 3a0X04YIOThb 40 NOBEAIHKN TUMY «NPOCTaBAEHHS NO3HAYKN B KNITUHKaX»,

— MaloTb TEHIEHLII CNYPaTKCS Ha CNIOCTEPEXEHHS i, TOMY, OMUHATK NPOBNemMu, Lo X Nerko MoxHa
He nobaunTy.

B.5 NonepenHe aHanizyBaHHsA Hebe3neyHUX YuHHUKIB (PHA)

B.5.1 3aeansHull 0250

MonepegHe aHaniayBaHHa HeGe3neyroro YuHHKUKa — NPoCTUM IHQYKTUBHWA METOA aHari3yBaHHs, aKkun
nongarae B ToMy, Lob ifeHTUdikyBaTh Hebesneuri YMHKMKY, a Takox Hebesnevwni cuTyauii Ta nogii, axki mo-
XyTb 3aLWKOANTY QISNBHOCTI, YCTATKOBAHHIO H¥t CUCTEMI.

B.5.2 3acmocyeaHHs

3a3Buuai Lie aHanisysadHs NpoBaAsTh Ha NoYaTKoBiR cTagil po3pobrnsHHSA NPOEKTY, KOMU € NALLIE He-
BENUKNIA obcsar iHopmaLil CTOCOBHO OKpeMUX YaCTUH NPOEKTY Yu npoueayp (hyHKUI0BAKHS, | BOHO 4acTo
MOXe nepeayBaTy NoAanbLUOMY AOCNIIKERHIO UM NOAABATY IHOPMAUIK 1S BCTAHOBNEHHST BUMOT 40 Mpo-
eKTYy CUCTEMN. TakoX BOHO MOxe DYTWU KOPWUCHVIM Mif 4ac aHanisyBaHHa HasaBHUX cucteM, Wwob BU3HAYNTH
NPIOPUTETHICTL HEDE3NEYHUX YMHHUKIB | pr3KkiB aNns BinblW nornmmbneHoro aHanisyBaHHs 4n konu obcTaBntm
YHEMOXJITMBMNIOKTL 3acTOCYBaHHs Binbl AOKNaAHUX MeToAIB.

B.5.3 Bxidni GaHi

BxigHi gaHi:

— iHbopMmaLia Npo OUiHIOBaHY CUCTEMY,

— HasBHI Ta AOpeYHI BIOOMOCTI LWOAO0 NPOEKTYBaHHS CUCTEMN, ™

B.5.4 lIpouyec

CxnagatoTb nepenik HebeaneuHnx YMHHUKIB | 3aransHmnx Hebesneunux CUTyalUin i pusnukie, posrnsagao4du

Taki XxapakKTepucTUku:
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— BUKOPUCTOBYBaH| UM BUPOBMIOBaKi Marepiany Ta IXHA XiMi4Ha akTUBHICTb;

— 3aCTOCOBYBaHe yCTaTKOBaHHS;

— cepenosuLle OYHKLOBaHHS;

— po3TatloBaHHs,

— B3aeMOAil MiXK CKITagHuKamy cucTemu ToLo.

Moxe 6yTu npoBeAeHO SkicHe aHanisysarHsa Hacniakis HebaxaHnol noaii Ta TxHboT MMOoBIpHOCTI Ans Toro,
106 iaeHTudikyBaT pU3uKU Ana No4anbLlUoro 3ararbHOro OLiHIOBAHHS.

PHA tpeba akryanisysaTh Ha cTafiax NpOeKTYBaHHs, KOHCTPYOBaHHSA Ta BUNpoBOBYBaHHS Aris TOrO,
1106 BUABNATY Oyab-aKi HOBI HebeaneywHi YnHHMKY i, 3a noTpebu, NpoBaguTK kopuryBaHHs. OTpUMaHi pesynb-
TAaTV MOXHA rogasaTty pisHuMy cnocobamu, Hanpuknag y hopmi Tabnuub | nepeBononidHux cxem.

B.5.5 Buxidui daHi

Buxigni gaHi.

— nepenik Hebe3neyHUX YNHHWNKIB | PU3KKIB,

— pekoMeHaauil y hopMi cxBaneHHs Npono3unuii, pekoMeH0BaHnx 3acobiB KOHTPONIOBAHHSA, TEXHIY-
HUX BUMOT A0 NpoekTy abo 3annTis WoA0 Binbly AOKNaAR0ro 3aransHoro OLUHIOBaHHS.

B.5.6 [Tepegazu ma obmexxeHocmi

[Nepesarn:

— MOXJIMBICTb BUKOPUCTOBYBAHHS 3a HanBHOCTI obmexeHol iHdopmauit;

— [ae 3MOTy po3rnsAaTyt PUanNky Ha PanHivi cTagil XXUTTEBOTO LMKy CUCTEMMU,

ObmexeHocTi:

— PHA pae 3mory oTpumyBaTu nuile nonepenio iHopmauito; BiH He € BCEOXONHUM | He 3abeanevye
JOKNagHow iHhopMalietdo CTOCOBHO pPU3NKIB | CnocoBy, Y SKMA MOXHa sikHavikpalle TM 3anobiraty.

B.6 Meton HAZOP

B.6.1 3azanbHui oz2naod

HAZOP — ue akpOHiM CNoBOCMONMYyYeHHA «J0CniAKeHHs HeDe3neuHnx YMHHUKIB | Npaue3narHocTi»
(HAZard and OPerability study). Lle meTon CTpyKTYpOBaHOIO Ta CUCTEMATU3OBAHOTO JOCNIAXKEHHSA NNaHOBa-
HUX ab0 HafBHUX NMPOAYKLIT, Npouecy, NPoUeaypy UM cucteMn. BiH Aae smory ineHTUMIKYBaTHU pU3NKK AMA
nepcoHany, ycTaTkoBaHHsi, goskinns ta/abo uinei opratisauii. Big gocnigHnubkol rpyny ovikyroTs Takox
BUPOGIIEHHS, B YCIX MOXTUBUX BUNAQKaX, piLUeHHs won0 06po0naHHA KOHKPETHOTO PUSVIKY.

HAZOP — akicHuit metog, 6a30BaHUiA Ha BUKOPUCTaHHI KepyBarisHuX Crig, 3a LONOMOrow sikux hopmy-
MI0I0TE NUTaHHA, Wob BU3HaYUTH, SKOK MIpOI0 3aBAaHHA NPOEKTYBaHHA YW YMOBU (DYHKLIIOBAHHS MOxe ByTu
He JOCArHEHO Ha KOXHOMY €Tani NpoeKTy, NPoLecy, MPoUeaypH Yu cuctemu. 3a3enyan AOCNIIKEHH 34INCHIOE
BaratogucumniHapHa rpyna nig Yac Kinbkox 3acijaHs.

MeTtog HAZOP nogitxuit go metogy FMEA B TOMy, WO BiH Aa€ 3mory ineHTudbikyBaTy BUAU BiAMOB Npo-
Liecy, CUCTEMMW YN NPOLIEAYPY, TXHI NPUUUHM Ta Hacnigku. BiAMIHHICTL nonsirae B TOMY, WO rpyna po3rnanac
HeBaxaHi pesynsTaTu Ta Bigxwunu Big nependavyBaHux pesynstatis i cTaHis, a NnoTiM Aie y 3BOPOTHOMY Mo-
PAAKY, PO3IMSAAIYN MOXIIMBI NPUYYHY Ta BUAW BIAMOB, ToAi Ak FMEA nounHaeTbes 3 ineHTudikysanHs suais
BiAMOB. '

B.6.2 3acmocysgaHHs

MeTon HAZOP Byno crniovartky po3pobrieHo AN aHanisyBaHHA cucTeM XiMivHoro BupobHuUTEE, ane notim
0ro NOLUMPUAY 1 Ha HLWI TUAK CUCTEM | CKINaAHUX npouecie. Jo HUX Hanexartk, 30Kkpema, MeXaHiuHi i enexT-
POHHI CUCTEMM, NPOLIEAYPY, CUCTEMU NPOrpamMHOro 3abeanedeHHs. Voro HasiTb Byno 3aCTOCOBAHO 110 OpraHi-
3aUiHUX 3MIH | IOPUOVYHOIO ONPAaUIOBaHHS Ta KPUTUYHOIO aHanisyBaHH:A KOHTPaKTIB.

Mpouec HAZOP moxe cTocyBaTics BCiX BUAIB BIAXUMIB Bif NPOEKTHOrO 3aAyMy BHACNIAOK HEAOCKOHa-
MOCTI MPOEKTY, CKMadHYKiB, 3annaHoBanux npoueayp i Ak nepcoxany.

Moro LUMPOKO BUKOPUCTOBYIOTE Y MEXaxX KpUTUYHOMO aHanidyBaHHsA NPOeKTY NporpamHoro sabesneyeH-
HA. Y pasi 3aCTOCYBaHHA [0 KOHTPOSIO KPUTUYHMX ANA Beanekn 3acobis i 4O KOMM'IOTEPHWUX CUCTEM BiH MOXE
6yTv sinomuin sk CHAZOP (Control HAZards and OPerability Analysis — ananisysanHs Hebe3neyHnx YMHHUKIB
i npauesfartHocTi 3acobis kepysarHs un Computer HAZard and OPerability Analysis — ananisysanHs Hebes-
NEeYHMX YMHHUKIB | NPaLe3naTHOCTI KOMITIOTEPHUX CUCTEM).

JocnipxernHs HAZOP sassuyan npoBagaTb Ha CTajil AOKNafHoro NpoeKkTyBaHHS, KoM € MoBHa cxema
nepeabadyBaHoro Npoyecy, ane we Mmoxe ByTn BHECEHO 3MiHK 0 npoekTy. OgHak Horo MoXxHa npoBaanTy
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B MeXax NoCNIA0BHOIC NIAX0AY i3 3aCTOCYBAHHAM KEPYBAMbHUX CNIB Ha KOXHIN CTadll JOKNagHOIo NPOeKTy-
Banns. [JocnigxkerHs HAZOP MoxHa TakoxX NpoBaguTi Ha cTafil yHKLUiIBaRHA, ane Ha Uit cTafil BHECEH-
Hst HeOOXiAHUX 3MIH MOXe DyTu NoB'A3aHe 3i 3HaYHKMMW BUTpaTamu,

B.6.3 BxidHi QaHi

BuaHayanbhi BxigHi aari ana gocnigxkedHs HAZOP — ue noTovHa iHhopmMalis npo cuctemy, npolec
abo npoueaypy, WO NiansaratTe KPUTUYHOMY aHani3yBaHHIO, @ TaKoX LNk NPOEKTY Ta TEXHIYHI XxapakTepuc-
TUKK npoekToBaHoro ob'exta. BXigHi AaHi MOXyTb OXONMIOBATU: KPECMEHWKN, LOKYMEHTU TEXHIYHMX BUMOT, TEX-
HOIMOFIYRI KapTW, NOriuHi fiarpamu i BroK-cxemn KepyBaHHA NpoLecom, KOMMOHYBalbHi KpeCeHnKu, npoue-
Aypy hyHKLIKOBAKHS It TEXHIYHOro 0DCAYTOBYBaHHS, a TAKoX NpoLeaypy asapinHoro pearyBaHHs. AKWO [o-
cnigxxeHHs HAZOP He nos’si3aHo 3 TexHIMHUMK 3acobamu, BXIAHUMU A3HUMU MOXYTh OyTU Byab-ski 4OKYMEHTH,
AKi ONUCYIOTh (hYHKUIT Ta eNemMeHTH HOCHIAKYBaHUX CUCTEMM YW Npouedypu. Hanpvknag, BXigHuMn gaHumu
MOXYTE OYTV opraHisauiinyi diarpamu Ta NocafoBi IHCTPYKLIT, NPOEKT KOHTPaKTY YK HagiTb NPoeKT npoueaypu.

B.6.4 [Ipouyec

Y mexax HAZOP poarnsgaioTs NPoeKT | TexHiYH yMoBKM (cneundikayil) A0CmaXyBaHWX NpoLecy, Npo-
LeAYyPY Y CUCTEMU, KPUTUYHO aHani3ytoTb KOXKHY TXHIO YacTuHy, LWob BUABWTY, AKi BIOXVNU Big nepeabave-
HOTO HYHKLIFOBAHHST MOXYTb BUHUKHYTY, | BUSHAYUTU NOTEHLIAHI NPUYMHM Ta MOXIMBI HACMiAKM NEBHOrO BiAXW-
ny. Liboro gocarawnTb CUCTEMETUYHUM AOCIAXKYBAHHAM TOTO, SIK KOXHAa YaCTUHa CUCTEMU, NPOLIECY YU Npo-
Lelypy pearysaTnme Ha 3MIHEHHS B OCHOBHMX NapameTpax, BUKOPUCTOBYIOHN HanexHi HacTaHoBY! cnoBa.
MoxHa afanTyBaTy HacTaHOBYI CiOBa LLOLO KOHKPETHUX CUCTEMU, NPOLIECY UM npouenypy abo BUKOPUCTO-
BYBaTK y3aranbHeHi CNoBa, ski OXONoKTh yCi Buan sigxunis. Y 1abnuui B.1 HaBegeHo npuknaau Hacra-
HOBYMX CNIB, 3aranbHOBXWBAHUX CTOCOBHO TEXHIYHMX CUCTEM. AHANOrIYHI CNOBa, 30KpemMa «HaaTo paHo»,
«HAATO Mi3HOY, «HaAaTo BaraTto», «HaATO Mano», «HAATO AOBIUAY, «HAATO KOPOTKUAY, KHENPABUNLHUA Ha-
npsMOK» abo «HenpasnnbHUi 00'eKT», «HENpaBUNbHa Jisi» MOXHa BUKOPUCTOBYBATH ANA IASHTUDIKYBaHHA
BUAIB JTIOACBLKNX MOMUIOK.

Tunosi eTanu pnocnimkerHHs HAZOP:

— Mpu3HaveHHs ocobu, HaaineHol HeoBxigHNMMKM BIANOBIAANEHICTH Ta NOBHOBAXKEHRHAMW ANS NPOBEAEHHS
pocnigpxenHs HAZOP | ans 3abesnedveHHs Toro, twod yei ail, Wwo BUnnuBeakTsb 3 40CNimKeHHs, Byno BUKOHAHO,

— BU3HAYEHHs uinewn i chepn [OCNIAXEHHS,

— YCTaHOBNeEHHsi Habopy KMIOYOBUX CriB abo HAaCTaHOBYUX ChiB, AOPEYHMX AN AOCIIIXKEHHS,

-—— chopmyBanHa rpynu 3 HAZOP. LA rpyna 3asBudai € BaratogucunnniHapHoto. Y ckrnagi rpynu maioTs
OyTW NPOEKTaHTU ¥ ekcnryaTauiiHuKK 3 BiNOBIAHOK TEXHIYHOK KOMIAETEHTHICTIO, Wob OUiHIoBaTH Hacnigkv
BiAXWUNiB 8i4 3aQYMaHOro Un bakTU4HOro NpoekTy. [1o cKnagy rpyn PeKOMEeRA0BaHo 3any4atu ocib, ski He
noe's3aHi DesnocepenHbO 3 NPOEKTOM abo CUCTEMOLD, NPOLECOM YU NPOoUeayporo, NA4aHNX KPUTUHHOMY aHa-
Ni3yBaHHIO,

— 30upaHHA HeobxigHOT gokymeHTaul,

Y Mexax TEXHIYHOro CEMiHapy AOCNIAHNUBKE Ipyna BUKOHYE!

— pO34ifeHHs cucTemu, npoLecy Yu npouedypu Ha ApiCHIW eneMeHTH, Ha nigcucTemu, nignpouecu
YW nigeriemenTH, Wob sabesnedynTn NpeaMeTHIlLE KPUTUNHE aHani3yBaHHs,

—— NOTOAXYBAHHSI MPUIHAYEHOCTI NPOSKTY A5 KOXHOT MNiACUCTEMMN, KOXKHOMO NIANPOLECY YU nigenemeHTa
i NOTIM ANS KOXHOTO TXHbOro 06’ekTa, NOCNIZOBHO 3aCTOCOBYHOHYYN KAaCTaHOBYI COBA, LoD TEOPETUYHO Npu-
MYyCTUTU MOXMUBI BiAXUAK, SKi MaTUMyTb HebaxaHi pesynesrati;,

~— NOTOAXYBaHHsT NPUYMHIN Ta HACTIAKIB Y KOXHOMY BMNAAKY, LWOAO SKOro igeHTUdikoBaHo Hebaxanui
pesynbTart, | BUpoBIsHHA NPONo3nUii LWoao MoXNMBoro cnocoby ix obpobnsaHus, Lot 3anobirti IX BUHKK-
HEHHKO Y¥ NOM AKLUMTK HaciaKu, SiKLO BOHK €;

~— [IOKYMEHTYBaHHSI 0BroBOREHHS M NOTOKEHHN KOHKPETHUX Al 3 00poBNaHHS: iAeHTUDIKOBaHNX PU3KKIB.

Tatnuua B.1 — Mpuknag Moxnuenx HacraHosuux cnis HAZOP
Tepminun BuaHayeHHs

He (oaHun) abo Hi (He) MNepeabaderuni pesynbTaT He AOCArHEH0, HaBiTL YacTkoBo, abo nepenbayeHoro craHy Hemae

binbwe (suie) KinskicHe 3binblueHHst pe3yneTaty 4u cTaHy QyHKUIIOBaHHS
MeHLe (Huxye) KinbkicHe 3aMeHWeHHS
A Takox KinskicHe 36inblienHs (Hanpuknag, 4oAATKOBWI maTepian)
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KiHeub Tatnuui B.1

Tepminw BuanayeHxs

YacTkoBo KinskicHe ameHiwerHs (Hanpuknag, Tinbku 01H Ui 483 CKIagHVKW 3 NesHOT Cymilui)

3BopoTHUA/NpoTunexHuin| lpoTunexsui (Hanpuknag, 3BOPOTHUA NOTIK)

IHWWIA HiX/3a BUHSTRKOM/ Hivoro 3 nepeabaseHoro He aocarHero, BinbyBaeTsCs OCh abCOMIOTHO BiAMIHHE (Hanpuk-
BiAMIRHMA Bif nag, NoTik noraHoro marvepiany) '

CymicHicTb ' MaTtepian; cepeaosutile

HacTaHoBui crioBa 3aCTOCOBYIOTh A0 TakuX NapameTpis, sk
®i3nyKi BNacTUBOCTI MaTepiany 4u npouecy
diznyni yMOBU (Hanpwknag, TemnepaTypa uu WBMAKICTb)

CneuvndikosaHa Npu3HadeHiCTe CKIaaHnKa CUCTEMM YW NPOEKTY (Hanpuknagd, nepeaasaHHs
iHdbopmauii)

AcnekTit hyHKUIoBaHHSA

B.6.5 BuxidHi Oani

IMpoTokonu 3acigaHs rpynv 3 HAZOP i3 sanncamu 114010 KOXHOIo NyHKTY KPUTUYHOTO aHanisysaHHs. Tpe-
0a, o6 BOHW OXOMMIOBanv: BUKOPUCTOBYBAHE HACTAHOBYE CNOBO, BIAXVIU, MOXIVEBI NPUYUHY, Al 3 po3s'sa-
3aHHs ineHTUdikoBaHKx npobnem i ocoby, BiANOBIAANEHY 33 BUKOHAHHS AilA.

Y pasi 6yab-sKoro Bigxusy, WO NOro HEMOXINBO YCYHYTH, Tpeba OLIHUTY PUBKK, NMOB'A33HUIA C UM BIOXUIOM.

B.6.6 lMepegazu ma obmexeHocmi

AnanisayBaHHs metonom HAZOP mae Taki nepesaru:

— € 3ac060M CUCTEMATNYHOTO Ta PETENbHOIO AOCMIAXKYBaHHSA CUCTEMU, MPOLIECY Y NPOLIEAYPY;

— nepeabayvae hopmysaHHa BaraTofnucUMniHapHOT rpynu i3 3anyyeHHsaM ocib, siki MatoTb [40Csin npak-
TUYHOT poBoTH, | TUX, AKi 30aTHI BUKOHYBaTH LIl 3 00pobNsHHA pU3KKIB;

— YMOXUBIOE reHepyBaHHs pilleHb | 4i Wo40 06pobranHA puavikie;

— 3aCTOCOBHE [0 LUMPOKOro CReKTpa CUCTEM, NPpoLeciB i npoueayp;

— [i@€ 3MOry SBHO PO3rNsaAaT NpUYMHA Ta Hacnigku NioACkKUX NOMUIIOK,;

— 3abeanevye NMCbMOBE NPOTOKONOBAHHA MPOUECY, AKMIA MOXHa BUKOPUCTOBYBATH ANS AEMOHCTPY-
BaHHA HaneXHol cTapaHHoCTI.

AHanizysaHHa meTogoMm HAZOP mae Taki oBMeXeHoCTi: .

— JlokNafHe ananisyBanHa mMoxe notpebysary Bararo vacy i, TOMy, JOpOro KOWTyBaTy;

— AOKNafHe aHanisyBaHHA BUMarae B1COKOTO PiBHA JOKYMEHTYBAHHA YK CneundikyBaHHa CUCTeEMM Yu
npouecy, abo npouenypu;

— Moxe BYTU 30CepekeHo 34e6inbLIoro Ha NoLwyky AOKNaAHNUX pilueHb, a He Ha KPUTUYHOMY pPO3-
A4 OCHOBOMOMOXHMX NpUNyLLeHb (04HaK Ui NPosiBu MoXe ByTi 3MEHLLEHO 3a MNoeTanHoro niaxoay);

— oBbrosopeHHa Moxe ByTu 30cepepKeH0 Ha NoapoBULIAX MPOEKTY, @ He Ha LUMPLLYX YW 30BHILLHIX MUTaHHSX;

— 0BMEXEHO (ECKI3HMM) NPOEKTOM | MPU3HAYEHICTIO NPOEKTY, @ TaKoX cheporo 3acTOCYBaHHA Ta Lins-
MU, 3aMpONOHOBaKUMU TRy,

— MPOLIEC 3HAYHOIO MIPOKD CMUPAETLCSA Ha PaxoBui AOCBIA NPOEKTYBAMNbHUKIB, AKUM MOXe BYTU BaXXKO
3anMLLaTUCs AOCTaTHbO 0B’EKTUBHUMU Y BUABMEHH] Npobnem y IxHiX npoekTax.

B.6.7 PexomeHdogaHul COKyMeHm

[EC 61882 Hazard and operability studies (HAZOP studies) — Application guide ([ocnimpxerHs Hebes-
NEeYHNX YMHHKKIB | NpauesaaTHocTi (Bocnimxerna HAZOP). HactaHosw (wogo 3actocysants).

B.7 AHanizyBaHHA HeGe3neyHUX YMHHUKIB | KPUTMYHI TOYKK KoHTpono (HACCP)

B.7.1 3acansHul oansd
AHanizyBaHHs HEBEe3MNeYHNX YUHHYKIB | KpUTUYHI To4ku KoHTponto (HACCP) Hagae CTpyKTypy And igeH-
TUhiKyBaHHA Hebe3MneuHNX YMHHUKIB | 3anpoBamKyBaHHs 3acobis KOHTPOMOBaHHA Ha PIBHI BCIX BAXIUBUX Yac-
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TUH NpoLecy, Wob 3anobirat Hebe3neyHUM YUHHUKAM | RIATPUMYBATV AKICTb, HARIVHICTL | BesneYHicTb fpo-
aykuil. Uine HACCP — 3abe3neunTy 3BeeHHs A0 MiHIMyMY pU3VKIB 32 AOMOMOroL0 caMme 3acobiB KOWTpO-
NHOBAHHS NPOTATOM YChOro MPOLECY, @ He IHCNEKLIMHOTO KOHTPOM0BaKHS KIHLEBOT NpogyKuil.

B.7.2 3acmocyeaHHs

HACCP 6yno po3pofneHo, Wob rapanTyBaT AKICTb Xap4oBMX NPOAYKTIB Y MexXax KOCMidHKX nporpam NASA.
3apas uei MeTos 3acTOCOBYIOTE Opranisalil, Akl BUKORYIOTE poBOTY Y Mexax naHutora BupobHulTea Ta pea-
ni3auil Xxap4oBoro NPoAyKTY, oG KOHTPOMOBATK PU3KKY, NOB'A3aHI 3 Di3nyHHUMu, XiMidHUMK YK BionoriYHrMK
3a-BpyaHNKaM1 XapHoBIX NPOAYKTIB. oro Gyro Takox NOLMPEHo Ha BUPOBHUUTBO hapMaugBTUYHOT NPOAYKUl
Ta 3aco§m MeAWYHOT NpU3HadeHrocTi. MNpuRuMn igeHTUMIKYBaHHSA eNemMeHTiB, WO MOXYTb BINBATK Ha AKICTb
NPOAYKLi, Ta BU3HAYaHHA TOYOK NPOUECY, Y SKMX MOXHAE 34IMCHIOBATU MOHITOPUHT KPUTMYKHWUX NapameTpis | KOHT-
portoBaT Hebesneyki YUNHHNKKY, MOXe DyTU y3aranbHEeHO CTOCOBHO JHILMX TEXHIYHWX CUCTEM.

B.7.3 BxidHi OaHi

3acTtocyBaHHs HACCP noynHaloTh 3 po3rnsaAaHHs OCHOBHOT TEXHOMOIMNYHOT CXeMMW YU CXEMU TIPOLECY,
a Takox iHdopMaLi Npo HebeaneyHi YUHHUKY, AKi MOXYTb BNANBATU Ha siKiCTb, Be3neyHicTs abo HagltHicTs
MPOAYKLIT Y Ha pedynbTar npouecy. IHdhopmaLia cTocoBHO HEBE3NEYHNX YMHHNKIB, BIGNOBIAHUX PU3NKIB,
a Takox cnocobig, y aki MOXHa TX KOHTporoBaTth, — ue BxigHi gari gna HACCP.

B.7.4 lpoyec

HACCP r'pyHTYETBCS Ha Taknx cemMu npuHUMnax:

— igeHTUhikyBaHHsA HeBE3NeYHNX YMHHIKKIB | NOB'A3@HNX 3 HUMMW 3anoBiKHWNX 3axoais;

— BUW3HE4YaHHA TOYOK Npouecy, Y Akux HebeaneuHi YHHWKN MOXHA KOHTPOITIOBATY Yi YoyBaTW (KpUTUY-
HUX TOYOK KOHTpOM0 Y KTK);

— YCTaHOBNEHHS KDUTUUHNX MeX, HeoDXiaHNX AS1s KOHTPOMoBaHHS Hebe3neuHnx YmHHuKis (415 3abes-
NeYeHHst KOHTPonio HebBeaneyHoro YnHHUKa Tpeba, wob koxHa KTK Bignosifana NnesHiv KiNbKOCTI KOHKPETHUX
napameTpis);

— 3MIRCHERHA MOHITOPUHTY KPUTUHHUX MEX LWOAO0 KOXHOT KTK y BU3HaYeHI NpoMiXKKK Yacy;

— YCTaHOBNEHHSA KOPUIyBarnbsHWUX A Ha BUNAQ0K, KOMW NpoLec BUXOAUTL 3a BCTAHOBMEH! MexXi;

— YCTaHOBNEHHS METOANK NEPEBIPSHHS;

— 3anpoBafKeHHA BeAeHHA NPOTOKOMIB | METOAVK OOKYMEHTYBAHHS AN KOXHOTC eTany.

B.7.5 BuxioHi daHi

J[loKymMeHTanbHO 0hOpMAAOTL NPOTOKONU, 30KpemMa pobounii apKyLL aHanisyBaHHst Hebeaneurvx YMHHYIKIB
i nnan HACCP,

Y poboyunx apkyulax aHanisyBaHHA Hebe3neyHnx YMHHNKIB AN KOXHOIo eTany po3rnajysaHero npoue-
Cy 3asHadaioTb:

-— HebesneqHi YWHHUKW, SKi MOXYTb BUABNATACA, LIO TX MOXHa KOHTpostoBaTy, abo sk MOXyTb nocu-
noBaTUCH Ha LiboMy eTani;

— Y1 CTAHOBNNATL HeBearneqHi YNHHNKN 3HEYHUA PU3MK (YPaxoByroUn Hacrigky Ta NMOBIPHICTL BUHUK-
HEHHst, BU3HAYEHI Ha MiacTaBi NpakTUYHOro AOCBIAY, HasBHUX AaHUX | TEXHIYHOT niTepaTypw),

— 0BrpyHTYBaHHSA BaXINBOCTI,

— MOXIUBI 3an0DKHI 3ax0aW WOA0 KOXKHOIo Hebe3newyHoro YNHHUKa;

— Y41 MOXHA Ha LibOMY €Tani BXUTU 3aX04iB 3 MOHITOPVHIY Ta KOHTPONoBarHs (TOBTo un naeTsea npo KTK).

Y nnaxi HACCP BuanavatoTh MeToguku, skux Tpeba agotpumyeati, wod 3abdeanedmTin KOHTPONOBaHHS
KOHKPETHUX NPOEKTY, NPOAYKLIT, npoyecy Yu npoueaypu. Y nnaxi HaBogsaTh nepenik ycix KTK i ana koxHoT
KTK 3asHavalTb:

— KPUTUYHI MeXi LLIOZ0 3anobDiKHNX 3aX0AIB,;

— AT 3 MOHITOPVHIY Ta NOCTINHOMO KOHTPOMIOBAHHA (30Kkpema Te, wo byae nifgfaHo MOHITOPUHTY, AK i
xTo Bynie NnpoBaAnTU MOHITOPUHT);

— KopwrysarnbHi gii, HeobxigHi B pasi BUSBNEHHS BIAXUNIB Bif KPUTUYHUAX MEX;

— NEPEBIPSHHSA Ta BEAEHHS NPOTOKOMIB.

B.7.6 [Tlepesazu ma obmexerHocmi

[Nepesaru:
— CTPYKTYPOBaHUIA NPOLUEC, AKMIA YMOXJIIMBITIOE 380KYMEHTOBAHY 3aCBIAYEHICTL KOHTPONKOBAHHS AKOCTI,

a TakoX iNeHTUIKYBaHHA Ta 3MEHLUYBaHHS PU3KKIB;
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— 30CEPEAKEHICTL HA NPAKTUYHUX acrekTax Toro, SK i Ha SKUX eTanax npoLecy MoxHa 3anobirati He-
De3neqHUM YUHHMKAM | KOHTPOMOBaTH PU3UKH;

— 330X04YE 40 KOHTPOSIIOBAHHS PU3UKIB NPOTATOM YCbOro NPOLIECY, @ He TiflbKW IHCMEKLIRHOMO KOHTPO-
NBaHHA KiHLEeBOT npoayKuif;

— YMOMSIUBMIOE i4eHTNDIKYBaHHA HeBe3neuHVX YNHHNKIB, CIPVYMHIOBAHNUX AiMK nepcorarny, i Toro, sk
Ui YMHHUKM MOXKHa KOHTPOMIOBATH B TOULY YTBOPEHHS Y1 Hadani.

ObmexeHocTi:
— HACCP sumarae ineHTudikysatn Hebeanevri YNHHUKK, BUIHAYATV pU3UKU, NpUTaMarHi UMM YHHK-

Kam, i po3rnanaTi IXHK BaXUBICTb 8K BXIOHI AaHi 4O NpoLlecy aHanisyBakHs. Takox noTpibHO BU3HAYUTH
BinnoBiAHI 3acobK KOHTPOMOBaHHS. Yce ue HeobxigHe ans Toro, wob nig vyac ananisysadHs HACCP ycra-
HOBUTU KPUTWYH] TOUKM KOHTPOSTHO Ta KOHTPONbHI napameTtpu. [ns 1poro Mmoxe 6yTu noTpibHO noeagHaTh Ui
erneMeHTU 3 IHLLMMY aHaniTUIHYMWA METOAaMM,

— 3acTOCyBaHHs 3axo4iB y pasi, Kony KOHTPONbHI NapameTpu BUXOAATh 3a BU3HAYEHI Mexi, Moxe npu-
3BECTUW [0 TOrO, Lo He Byae nomiveHo NocTynoBuX 3MiH KOHTPOBHWX NapameTpis, ki € CTaTUCTUYHO 3HaY-
HUMU i, BignosigHo, Wono HUx Tpeba 3actocysaTy HanexHi ail.

B.7.7 PexomeHdogaHUl GOKyMeHm

ISO 22000 Food safety management systems — Requirements for any organization in the food chain (Cu-
cTeMu yrnpasniHHa 6esnevHicTio xapHoByx NpodyKTie. Bumorn o Gyab-skix opraHisaLiin xapHoBoro naHLyora).

B.8 3aranbHe oyiHoBaHHA €KONOTIMHOFO PU3UKY

B.8.1 3azansHull oz2nso

3aranbHUM OLHIOBaHHAM EKOMOTIYHOIO PU3NKY BBEXar0Tb NPOLEC 3aranbHOro OLHIOBaHHSA PU3VKIB, SKi MO-
XyTb BYTU AN pOCnuH, TBApWH i Mogen, NiALaHNX BIVBY HU3KK KOMOoriYHMX HebesnevHux YuHHuKIs. Kepysa-
HSA PU3MKOM CTOCYETBCS ETaNIB NPUAHATTA PiLLUEHb, 30KpEMa OLIHIOBAHHA PU3UKY Ta 0BpoBnsaHHsS pusmky.

MeTon nepenbadyae aHanisyBaHHs Hebe3nevyHoro YNHHKa Yu xepena WKoAau | Toro, sik BOHW BrnBa-
0Tb Ha UinNboBYy NONymsLilo, a TakoXK LWASXIB, AKMMU HEDEINEYHNIA YUNHHVK MOXE [OCAraTi ypasnueol Linbo-
soi nonynsauii. MoTim yto iHhopmaliio NOEAHYIOTh, LOo6 NPOBECTY KiNbKICHE OLiHIOBaHHSA CTyreHs WMoBip-
HOCTI Ta xapakTepy LIKOAN.

B.8.2 3acmocysaHHst

Mpouec 3acToCOBYHOTb A5 3aranbHOro OLUiHIOBaHHA PU3VKIB, AKi MOXyTb ByTu ANA POCMUH, TBAPUH
i mogen, ninaadux BAnmay Takux HebesneyHnx YUHHUKIB SK XimikaTu, MikpoopraHiamMu un iHLi Biororivki Buauw.

ACneKTH MeTOoA0nOoril, 30KkpemMa, aHanis Hanpamy AOCIiXKeHHsA pisHuX cnocobiB BNAWUBY [Kepena pusmn-
Ky Ha LinboBy NonynsaLilo, MOXHa aganTtysaTv i 3acTOCyBaTy B AyXe LUMpoKoMy AianasoHi pisHux cdep pu-
31Ky, @ He TinbKy OXOPOHW 300p0oB's Ta foskinna. Ui acnektu KopucHi nig yac ineHTudikysaHHs cnocobis
0BpoBNsHHSA PU3UKY 4S8 KOr0 3MEHLUEHHS. :

B.8.3 Bxidni daHi )

[1ns 3acTocyBaHHA LpOro Meroqy noTpiGHo marty siporigsy iHhopmaLiio Npo xapakTep i BacTUBoCTi
HeBe3aneyHnx YMHHWKIB, YPasnuBeicTb LinsoBUX Nonynsauii i Apo cnocid, y SkMin Ui YNHHUKM B3aeMogitoTb. Taki
OaHi 6a3ytoTbCs, 3a3BMYan, Ha pesynsrarax nabopaTopHOro Yu enigemMionorivHoro AoCNIAMKEHHS.

B.8.4 [lpoyec

[Mpouepypa:

a) hopmyrnoBaHisa npobnemn — ycTaHoBNEHH:A chepun 3acTOCYBaHHA 3aranbHoro oLiHIOBaHHS vepes
BM3HAYSHHA MEX LiNbOBUX NOMYNALin i poarnsaayBaHux TUMIB HeBe3nevyHNX YUHHUKIB;

b) ineHTndikyBaHHA HeDe3NeYHUX YMHHUKIB — iAEHTNMIKYBaHHS BCIX MOXNUBUX AXEPer WKoAW ANs
LiNLoBOT nonynayil Big HeBe3neuHnx YMHHKKIB Y MeXax JOCIiMKeHHS. [neHTudikyBaHHsA Hebe3neyHuX YnH-
HVKIB 3a38M4al I'pyHTYIOTb Ha JOCBIAI eKcnepTis | ornadi HasBHOT niTepatypu.

¢) aHanisyeaHHsa HeDe3neyHoro YNHHNKa — 3'ACOBYBaHHA XapaKkTepy HebeaneyHoro YnHHMKa i Toro, sK
BiH B3acMOAie 3 LiNb0oBOo0 nonynsauiero. Hanpuknag, nig yac po3rnagaHHs BhrveYy Ha 340POB’S MHOANHU
XiMI4HUX peqoBuH HeBeaneyHM YMHHNKOM MOXe ByTy rocTpa Ta XpOHiYHa TOKCUYHICTb, NOTEHLiHa MOXJTNBICTD
nopytueHHs [AHK abo noTeHuitHa MOXMBICTb CNPUYUHEHHSA PaKy uu Ba po3BUTKY. [1Ns koxHoro Hebesney-
HOro BNMMBY BENUUYUHY BMNAUBY (BiAryK) NOPIBHIOTL 3 BENMMYMHO HEeBEe3neyHoro YnHHuKa, Ail gKoro sasHae
LinboBa nonynsauia (403010), i, B yCIX MOXINBUX BUNaLKaX, BU3HA4aloTh YHHWKN YTBOPEHHSA LIbOrO BIINBY.

26



AOCTY IEC/ISO 31010:2013

YeTtanosnioTs «PiBeHb BiacyTHocTi BuasHoro edekty» (NOEL) i «PiBeHb BiACYTHOCTI BUABHOIO HECNIPUAT-
nueoro ecekty» (NOAEL). IHKOMM X BUKOPUCTOBYIOTb K KPUTEPIT MPUIRHATHOCTI pUSIKY.

Y pasi aHanisyBaHHs BNIvBy XiMiYHOT pe4oBUHN AN NoByA0BU KPUBUX «[03a-BiAryk», nogibHux Tin, Wo
300paxeHo Ha pucyHKy B.1, BUKopUCTOBYHOTL pesynbTaty BunpobosysarHs. Lii kpusi 3a3snyait ByayoTts Ha
nigcTasi pesynsTaTis BUNpobyBaHb, AKi NpOBaAATL HA TBapyHax, ab0 AOCHIMKEHHS EKCNEPUMEHTANbHUX CHC-
Tem, Hanpuknag, KynsTMBOBaHUX TKaHWH aBo KNITUR.

A
CnocrepexysaHun
BiATYK Kpusa
«[03a-BIAryK»

Mopir
HECNPUATANBOrO
BIATYKY

Mopir @ =»  [losa
CNOCTEPEXYBAHOIO g
BIATYKY
i
B NOAEL
IEC 2062/09

PucyHok B.1 — Kpua 3anexHocTi «a03a-Biaryk»

Brninven iHWMX HeDe3neyHUxX YMHHUKIB, HanpuKnag, MikpoopraHiamie abo BHECEHNX BUAIB, MOXHa BU3HA-
YUTW Ha MIACTaBI AaHNX HATYPHUX CMOCTEPEXEHD | eNifgeMioNorivYHux gocnigkeHs. BusHadarTb Xapakrep Baae-
MO3B’s13Ky 3axBopioBaHb abo 36yaHuKIB XBOpod 3 LiNbOBOK NONYNSUIEO Ta KINLKICHO OUIHIOITL IMOBIDHICTL
BUHUKHEHHRA KOHKPETHOIO PIBHA LUKOAW BRACILOK KOHKPETHOrO BNNunsY Hebe3neyHoro YMHHMKA,

d) aHanisyBaHHs He3axULIeHOCTI — Ha UbOoMY eTani JOoCniIXKYIoTh, 5K i AkoK Mipoto HebeaneyHa pevo-
BUHA YM 1T 3aNULLKU MOXYTb AOCSraTi ypasnuneoi Linbosoi nonynsiuil. Lie 4acTo oXonmoe aHanisysaHHs pisHux
HanpsimiB, AKMMU Mir Bu nowmprosaTncs HebeaneyHUn YUHRUK, Nepewkol, ski mormu & sanobiratn 4oCsrHeH-
HIO HUM LiNbOBOT NONynsUii, a TakoX YMHHWKIB, SKi Morin 6 NO3Ha4YNTUCA Ha PiBHI KesaxuLleHoCTi. Hanpuk-
nag, po3rnanakdy pusmnk, NOB'sI3aHit 3 PO3NUNEHHAM XiMikaTis, B aHanisyBaHHi HesaxuLleHocTi Mae ByTn
BPaxoBaHo Te, AKY KiNbKiCTb XimikaTy 6yno poanuneHo, y sikuit cnocib i 3a sknx ymoBs Ue Biabysanocs, uu
maB Micyue Beanocepearin BNNUB Ha Nwael abo TBapuH, SkuM moxe BYTY 3arnnLuKoBUin YMICT Ha POCIUK-
HOCTI A ekonoriyHe TpaHchOopMyBaHHSA NecTUUMAIB, Lo NOTPannAaoTe 4O IPYHTY, Y4 MOXYThk BOHM HEKONK-
4yBaTUCH B OpraHiamax TBapuH, YM noTpannsioTb BOHW [0 I'PyHTOBMX BOA. 3 nornaay bionoriyHol 6e3neku
aHanis WsxiB NOLWMPEHHA MOXEe OXONNIOBaTK PO3rAALAAHHA TOro, K OyAb-AKl WKIZHWKY, WO NOTPannaoThb
[0 KpaiHy, MOXyTb NOTPanNsTu B AOBKINAA, NPWXUTUCA Ta NOWMPOBATUCS B HbOMY,

€) XxapakTepuayBaHHa PUSUKY — Ha LbOMY eTani iHdhopmalito, oaepxKany 3a pesynsTarami aHanisyBarHs
HeBE3NeqyHoro YNHHWKa Ta aHarisysaHHs He3axuLWeHoCTi, 3804 Tb pasoM, OB KifbKICHO OLIHMTU MMOBIDHOCTI
KOHKPETHMX HaCRiAKIB, AKLIO NOEAHATY BNNMBY 3a BCiMa Hanpsamamu foLWMPERHS. Y pasi BENUKOT KiNbKoCTi
HebeaneyHuxX YAHHUKIB abo WNAXiB NOWWPEHHS MOXe OyTy NPOBELEHO NOYaTkoBe paHXXyBaHHAa Ta noaanb-
e [oKNaAHe aHanizyBaHHsA Hebe3neYHoro YMHHWKA Ta BIMKUBY, & TaKOX XapakTepusyBaHHs pusnky 3a clie-
HapisiMy 3 DiribLL BUCOKMM PU3UKOM.
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B.8.5 Buxidni daHi

BuxigHumu fanumy €, 3a3sudait, ykasisky WoJ0 piBHA PU3NKY, MOB'A3aHOI0 3 HE3AaXMLEHICTH KOHKpET-
HOT LLiNbOBOT NONYNAUIT 40 KOHKPeTHOro Hebe3neyHoro YNHHEMKa B po3rnaayBaHoMy OTO4EHHI. Prsnk Mmoxe
ByTK nogaHo KiNbKiCHO, HaMiBKINBKICHO Yu sKiCHO. Hanpuknan, pv3uk BUHWKHEHHSA paky 4acTo nojatoTb
KINGLKICHO AK IMOBIPHICTb TOrO, LU0 B NIOAMHN PO3BUHETLCSH PaK NPOTArOM YCTAHOBEHOIO NPOMIKKY Yacy
3 ypaxyBaHHAM NeBHOT HesaxuweHRocTi Ao 3abpyaxnka. HaniBkinbkicHe aHanisysanHs moxe OyTv BUKOpUC-
TAHO A5 OAEPKaHHS IHASKCY PU3UKY LLOAO KOHKPETHOrO 3abpyAHNKa YU LWKIAHUKA, a SKICHUMW BUXIOHUMY
LaHUMN MOXYTb BYTU piBeHb puanky (Hanpuknazg BUCOKUI, CepefHilt, HU3bK1i) abo onuc BiporigHUX edexTis
3 BUKOPUCTaHHAM npakquwa OaHux.

B.8.6 lMepegazu ma obMexeHocmi

Mepesara UbOro aHanisyBaHH: nonsrae B TOMY, L0 BOHO 3abesnedye gyxe [AoKNafHe BUBYEHHSA Xapak-
Tepy Npobnemu Ta YMHHMKIB, O NiABULLYIOTE PUSKK.

AHanizyBaHHsA HanpsiMiB BNMBY € 3a3BN4ail KOPUCHUM aHaniTUYHUM IHCTPYMEHTOM ANA BCiX chep pu-
3nky i Aae 3aMory ifeHTndikyBaTh, Ak i e MOXHa NoNiNNTY HasdBHI abo BBECTM HOBI 3acoByn KOHTPON!O.

OpHak, Ans HOro 3acTOCyBaHHA NOTPIBHO MaTy BIpOriAHi fiaHi, aknx YacTo Hemae abo ki MatoThb BUCO-
kUit piBeHb NOB'A3aHOT 3 HUMMW HEBU3HAYEHOCTI. Hanpuknag, Kpusi 3afexHoCTi «403a-Biaryk», ogepxaHi 3a
pesynsTatamy JOCHIIKEHHS BNNVBY Ha TBApUH BUCOKKX PiBHIB HebBesneyHoro umnHuka, Tpeba ekcTpanosio-
BaTW, WOB KiNbKICHO OUIHUTU BIINBY AYXKE HU3LKUX PiBHIB 3aDpypHUKIB Ha NoAen, | € YucnerHi mogeni, 3a
LOMOMOrot0 SKUX Lie nposaasite. Konw uinbo8mum o6’€KTOM € NepeBaxHo JOBKINMSA, a He noan, | Hebesney-
HUM YMHHUK HE Mae XIMIYHOro xapakTepy, To AanuX, siki 6e3nocepegHb0 CTOCYIOTBCA KOHKPETHUX YMOB A0-
chimKeHts, moxe ByTn obmexeHa KinbKicTb.

B.9 CtpykTyposanuin meto «llo — akwo» (SWIFT)

B.9.1 3azanbHull o2nsad

MeToauky SWIFT cnodatky Byno pospobrneHo sk cnpoleHuin anstepratusHuii sapiait HAZOP. Lle —
cUCTEMHe JOCTIIKEHHA, fIKe NpoBaAnTL Tpyna cneuianicTis i3 3acTocyBaHHaM Habopy «HaeigHux» cnis abo
thpas, Lo IX BUKOPUCTOBYE KOOPANHATOP Nif 4ac pobo4oro 3acigaHHs, Wwob cTumynioeaTtit ineHTdikysaHHs
pu3ankis 3 6oky yuacHukis. KoopauHaTop i rpyna BUKOPWUCTOBYIOTE CTaHAaPTHI hpasu TNy «Lo TpanuTbes,
AKUI0» Y NOeAHaAHH] 3 HaBigHUMK bpasami, Wob JOCHIAUTYA, SK HAa CMCTEMY, TEXHIUHUI 0B’eXT, opraHisaLio
Yy Npouenypy BNAMBATUMYTb BiAXWNW BiZ HOpMarsHoro diyHKUilBaHHS Ta nosogxeHHs. Metoauky SWIFT,
Ha Bigminy Big metonvkn HAZOP, 3aCTOCOBYIOTE 383BMYaN Ha PiBHI CUCTEM 33 HUXKYOTO PIBHA AOKIaAHOCTI.

B.9.2 3acmocyeaHHAa

Xoua metoauky SWIFT cnouatky 6yno po3pobrieHo Anst AoChimKkeHHs HeBe3neyHnX YMHHUKIB Ha nianpuem-
cTBax XiMi4HOT Ta HadToxiMi4HOT NpoMUCNOBOCTI, 3apa3 il LWMPOKO 3aCTOCOBYOTL 40 CUCTEM, TEXHIYHNX
o6'exTiB, npoueayp i opradisauin 3aranom. 3okpema, ii 3aCTOCOBYIOTb AN [OCNIMKEHHA HACMIAKIB AKUXOCh
3MIH, @ TAKOX PU3NKIB, SKi Yepes Le MOXYTh BUHUKHYTU Y TEX 3a3HaTH 3MiH.

B.9.3 BxidHi daHi

Mepen novatkom AocnigkerHst Tpeba peTensHO BUSHa4MTL CUCTEMY, Npoueaypy, TeXHIYHWA o6'exT i/abo
3amMiny. 30BHILUHE Ta BHYTPILLIHE OTOYEHHA BU3HAYEE KOOPAMHATOP 3a JONOMOIOK ONNUTYBaHb, & TakoX BU-
BYEHHSAM AOKYMEHTIB, NraHiB i kpecneHwvkis. 3a3sn4ain, AocnigxysaHi o6’ekT, cutyalito 4 cuctemy posdu-
BaloThb Ha BY3NM YK KIOYOBI enemeHTH, 1Wob nonertunTi NpoLec adaniaysaxHs, ane ue pigko sinbyesaeTses
Ha pisHi Bu3HadeHHs1, HeoBxigHoro ans HAZOP.

JHLLI KNHOYOBI BXIAHI Aar! — Lie KOMMNETEHTHICTb | NPakTUYHKA AOCBIS YNeHiB AOCMIAHWLLKOT Fpymiu, SKy
TpeBa perenbHo dopmysary. [MoTpibHo, Wob pasom 3 TMMK, XTO Mae NPaKTUYHMIA JOCBIA CTOCOBHO NOAIOHNX
oB'exTiB, cucTeMm, aMmid abo cutyauin, Byno NpeacTaBneHo, 3a MOXITUBOCTI, YCi 3aUikaBneHi CTOPOHM.

B.9.4 lIpouyec

3aranbHui NpoOLEC TAKUIA:

a) nepe/ No4YaTkoM AOCHIAKEHHA KOOPANHATOP roTye HanexHui nepenik HasigHux dpas i cnis, aKuw
moxe ByTu 6asosaHo Ha cTanAapTHoMY Habopi abo po3pobneHo Tak, 1Wob yMOXIMBUTH BCEBIMHMIA Ornsa He-

BesnedHux YMHHUKIB abo pu3ukie;
b) Ha poBoyomy-3acinaHHi 0GroBoOpHOIOTE | MOFOLKYHTh 30BHILLHE Ta BHYTPILIHE OTOYEHHSA, NOB'A3aHI

3 06'€KTOM, CUCTEMOI, 3MIHOIO YW CUTYaUIEl0, @ Takox chepy 3acTocyBaHHA JOCMIIKEHHS,
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C) KoOpAWHATOP NPONOHYE YHaCHUKaM HaBeCTH Ta PO3rMsHYTK
— Bigomi pusnku Ta Hebesneyri YMHHNKY,
— rionepenHin 4oCBig Ta IRUNAEHTN;
— BigoMi Ta HasiBHi 3aCobU KOHTPOMOBAHHSA Ta 3aXUCTY,
— PerynaTopHi BUMOr Ta obMexeHHs,

d) 0OroBOpeHHs KOOPAVHYIOTEL 3aMUTaHHAMY, ¥ DOPMYNIOBAHHI SKMX BUKOPUCTAHO Ppasy Tuny «Ljo —
AKLO» | HaBiAHEe CNOBO Yk TeMy. BapiaHTn BUKOPUCTOBYBaHMX hpas THMY «LLO — SKLO» Taki: «wo Biabysa-
TUMETBCSA, AKLUO...7», «4W1 MOXE XTOCb Yit LLOCL...7», «41 XTOChb abo Wock BXe...7». Hamip — cTumynosay
[LOCHIAHULIBKY rPYny A0 BUBYEHHS NOTEHLiHMX BapiaHTis po3BUTKY NOAIR, IXHIX MPUYKH, HAcniAKis | BNNUBIE;

€) pPU3MKN NiACYMOBYIOTb | rpyna po3rnsaae BXxe 3anpoBazxeri 3acobn KOHTPONOBaAHHR;

f) rpyna satBepaXye ONuUC pU3uKy, MOro NpuyuH, Hacnigkie i nepeabavennx 3acodis KOHTPOMOBAHHA Ta
cKnafac BiAnoBIAHI NPOTOKOSY;

g) rpyna po3rnanae afekBaTHICTb | pe3ynsTaTuBHICTL 3ac0biB KOHTPOMIOBAHHS Ta MOro4Xye BUKNas
U040 Pe3ynbTaTUBHOCTI KOHTPOMOBAHHR PU3NKY. AKWO pesyneTaTUBHICTb He3afoBineKa, To rpyna rmubwe
po3rnagae 3aBfaHKs wono oOpobnsaHHSA pU3anky, BU3HaYaouK NoTeHUinH 3acobu KOHTPONBaHHS,

h) nig Yac o6roBopeHHs CTaBMSTh KOHKPETHILLI 3annTaHHs TUNY «LWo — AKWwo», wob igeHTndikysatu
0ONaTKOBI pU3nkn;

i) KOOPANHATOP, BUKOPUCTOBYHOYM Nepernik HaBigHUX CNiB, BiACTEXYE Xia 0OroBOpEeHHS | NPONOHYE ANs
0oBroBOpEHHS B rpyni [OAATKOBI NUTAHHA Ta BapiaHTh PO3BUTKY NOAIN,

j) 3BMYEIHOI NPAKTUKCIO € BUKOPUCTARHS SKICHOTO Yy HaMiBKINbKICHOTO METOAY 3araribHOro OLiHIoBaH-
HS pu3nky, Wwob paHxyBaTu nepeabaveri 4il 3a IXHbOK NMPIOPUTETHICTO. Lle 3aransHe OUiHKBaHHA PU3KKY
3a3Bu4al NpoBaAATh 3 YpaxyBaHHAM HasiBHUX 3ac0BiB KOHTPOMNOBAHHS Ta IXHLOT pe3ynsTaTuBHOCTI.

B.9.5 BuxidHi daHi

BuxinHi gani — ue peecTtp pusukis 3 gisiMu YM 3aBLAHHAMU, PaHXoBaHUMY 38 puankomM. [loTiM Ui 3as-
OaHHS MOXYyTb OyTy OCHOBO NnaHy oBpobnsiHHS.

B.9.6 [Tepesazu ma obmexxeHocmi

[Nepegarn SWIFT:

— LUMPOKA 3aCTOCOBHICTb 40 BCIX BUAIB TeXKiYHMX 06’ekTiB ab0 cucTem, cuTyauin Yu obCcTasumH, oOpraxi-
3auin abo giansHoOCTI;

— noTpebye MiHIManbHOro NiAroTyBaHHS YeHamu Tpynu,

— € BiHOCHO WBWAKKUM, @ OCHOBHI HeDeaneuHi YUHHUKNA Ta pr3iKn LWBUAKO CTATh OYEBUOHUMU Aig
yac pobo4oro 3acigaHns;

— OOCTIAXEHHST «CUCTEMHO 30PIERTOBAHOY | fae 3MOry y4yacHuKkaMm nobaumTu, K cucTeMa pearye Ha
BiAXWIW, @ He NpoCTO AOCIOUTU HAcNiAKM BiAMOBWN OKPEMUX CKNagHUKIB,

— MOXHa BAKOPUCTOBYBATM ASIS BUIHAYEHHS MOXITMBOCTEN LLIOAO NOMiNUyBaHHS NPOLECiB | CUCTEM |,
3aranom, ANA BU3HaderHa AR, aki eeayTe [0 yenixy Ta 30inbluyloTe MOro MMOBIPHICTS;

— nepenbayae ydacTb y 3acifaHHax ocib, BignosiganbHux 3a HasBHI 3acoby KOHTPOOBaHHA Ta 3a Nno-
Aanswi git woao o6pobnsiHHa puaunkis, 306iNbWye TXHIO Bi4NOBIAANBHICTS;

— [lae 3MOry CKNacTu peecTp PUSMKIB i, 33 HE3HAYHOro AOPOBNSHHS, — niaH o6pobnaHHA PU3NKIB;

— Aac 3Mory ineHTndikyBaTh pusnkn Ta HebeaneyHi YMHHUKN Tak, Wob pesynbrat moxHa 6yno 3a-
CTOCOBYBATM AN KiMbKICHOrO AOCTIZKEHHS, TOLI K, 3a3BUYal, AN OLHIOBAKHS PU3MKY Ta BUSHAYaHHS npio-
PUTETHOCTI BIBNOBIAHVX 4i BUKOPUCTOBYHOTL SIKICHY UM HARIBKINTbKICHY (DOPMY paHXyBaHHSA PUIMKY.

ObmexeHocTti SWIFT:

— pesyneLTaTUBHICTL 3anexuTb Big AocCBigy Ta ksanidikauil koopavHaTopa,

—- noTtpeba B peTerbHoMy NiAroToBneHHi, wobd He BTpavath Yacy Ha pobounx 3acigaHHax rpynu,

— AKLLO AOCBIA rpynu HegocTaTHin abo skuo cuctema HaBiAHfax thpasz He BcebivHa, AesKi PU3NKN 41K
Hebesaneyvri YMHHUKM Moxe DyTu He igeHTudikosaHo;

— 3aCTOCYyBaHHA METoAY Ha 3aranbHOMY pPiBHI MOXe He AaBaTv 3MOMM BUSBUTU CKNagHi, AOKMNaaHi Yu

B3aEMOMOB'A3aHI NPUYUHN.
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B.10 AHanizyBaHHs cueHapito

B.10.1 3acansHull oensd

AHarnizyBaHHAM cUeHapilo Ha3nBakTh POIPOOIAHHA ONUCOBMX MOAENEN TOrO, LU0 MOXE Tpanutucs
B MaibyTHLOMY. Mloro MoXHa BUKOPUCTORYBaTH NS i0eHTUDIKYBaHHS PUSKKIB, PO3rMISAalod) MOXIIUBI Bapi-
aHTV PO3BUTKY NMOAIN Yy MaitbyTHeOMY Ta AOCNiAXYuN TxHi Hacnigkn. Habopu cueHapiis, wo sigbusaioTs,
Hanpuknag, «Hankpauit BUNaaoKy, «Haurpwnin BUNaaok» i «MPOrHO30BaHNA BUNaaoK», MOXHa BUKOPUCTO-
BYBaTU, aHanisyroun noTeHUinAi Hacniaxky Ta IXHi MMOBIPHOCTI 4515 KOXHOTO clUeHapito Sk hopMy aHanisy-
BaHHS YYTNMBOCTI N Yac aHaniayBaHHs PU3UKY.

EchekTuBHICTE aHanisyBaHHs cLEeHapiio iNioCcTpaTMBHO NIATBEPKYHOTh, PO3rNNAAI0YYN HaR3HaYHIWI 3MiHK
3a ocTanHi 50 pokis y TexHonoril, nepeearax CNoXusayis, colianbHux opieHTrpax Towo. AHaniayBaHHs cue-
Hapilo He Jae 3MOrv NPOrHO3yBaTh MMOBIPHOCTI UMX 3MiH, ane YMOXIUBIOE pPo3rnsaaHHs iXHiX Hacnifkis,
[ONOMOraryi opraHizaliam po3snBaT¥ CBOT CMIbHI CTOPOHU Ta CMIPOMOXHICTbL NOHOBIOBATU HOpMarbHe
DYHKLiOBaHHSR, HeoBXiaHI AN afanTyBanHs [0 nepeadadyBaHnx amiH.

B.10.2 3acmocyesatHs

AHanisyBaHHsA CUEHapio MOXHA 3aCTOCOBYBATH, LWOB CNIPUATY NPUAHATTIO KOHLENTYanbHWX pilleHb
i TNaryBaxHi0 ManbyTHIX CTpaTeriit, a Takox Wob po3rnsaHyTh HasBHI BUaM JisnbHOCTi. BoHO moxe ByTun ya-
CTUHOO BCIX TPbOX CKMAAHWKIB 3aranbHOrO OLIHIOBaHHSA PU3KKY. Y pasi ifeHTndikyBaHHs N aHanisyBaHHa Ha-
Gopu cueHapiis, Wwo BigobpaxawTb, HaNpUKNan, Hankpalynii BUnagoK, Hanriplunin BUNafoK Ta ovikysanun
BUNaLOK, MOXHA 3aCTOCOBYBATM [Nl BUSHAYEHHS TOTO, WO MOXE BUHUKHYTY 33 KOHKpeTHMX 06CTaBuH, i ans
aHanisysaHHa NOTeHUINHNX Hacnigxie Ta iIXHiX IMOBIPHOCTEN 4715 KOXKHOrO cLeHapiko.

AHanizyBaHHsA CLieHapiio MOXHa 3acToCoBYyBaTH, 100 ynepeauTtit noasy AK 3arpos, Tak i CryLIHUX MOX-
NVBOCTEN, @ TAKOX [0 BCIX TUNIB PU3UKIB — 51K KOPOTKOTPUBASNX, TaK | AOBroTpMBanux. Y pasi KopoTkoTpy-
Banux pu3nKis | HafiHNX gaHnx BiporifHi cueHapii MOXHa eKCTParnosioBaT 3 NOTOMHOMO MOMEHTY. Y pasi
[OBroTpusaniwmx puankia abo MeHLW HaginHUX Aanux aHanisyBarnHa cueHapiio cTae Binbuw obpasHnm, i ue
MOXHa PO3rNaaaT AK aHanisyBaHHs MaibyTHboro.

AHarnisyBaHHs cUeHapito Moxe ByTy KOPUCHUM 3a HasBHOCTI 3HaYHNX PO3BIKHOCTEN y pO3noAINeHHi no-
SUTUBHUX | HEraTUBHUX PE3ynbTaTiB Y NPOCTOPI, Yaci Ta rpynax CycninecTsa Yv opraHisauil.

B.10.3 Bxioxi OaHi

MepenymoBa aHanisyBaHHA cueHapiro — popmysaHHs rpyni ocid, axi Jobpe po3ymiloTbCa Ha xapak-
Tepi BiAnoBigHUX 3MiH (HaNpuKiaz, MOXNUBNX QOCATHEHHAX Y TexHonoril) | 34aTHi NporHosysaTtu nogii B Man-
ByTHLOMY Be3 noTpebu iX eKCTPanonNtoBaHHA 3 MUHYNOro. KOPUCHO Takox) BUKOPUCTOBYBaTK NiTEpaTypHi Axe-
pena ¥ paHi Lono 3miH, sKi Bxe sigdysaoTsea.

B.10.4 (Ipoyec

CTpyKTypa aHarnisysaHHs CueHapito Moxe ByTu HethopManizosaHor Yu chopmaniaosaHom.

Ticns TOro siKk chopMOBaHO rpyny, YCTAHOBMNEHO [QOpeYHi KaHany obMiHIBaHHS iHbopMatLlieto Ta BY-
3HAYEHO KOHTEKCT NpoBnemu it nuTarb, Wo X poarnsagaTmMyTb, HacTyNHUA eTan — iDeHTUdIKyBaHHA xapak-
Tepy aMid, ki MOXyTb BUHUKHYTY. Lle nepeabaqae JOCTIAKYBAHHS OCHOBHIX TEHOEHLNA, BUSHAYAHHA NMO-
BIPHOIO 4acy HacTaHKA 3MiH Y TeHAEHUIAX, @ TaKOX NPOrHO3yBaHHa ManbyTHLOrO.

3midn, aki Tpeda posrnagarty, MOXyTb OXONIHoBaTK:

— 30BHIWHI 3MIHY (Hanpuknag, TEXHONOTIYHI 3MiHW),

— piteHHs, sKi Tpeba NpuiAHATN y Hanbnmx4omy ManbyTHEOMY Ta ki MOXYTb CIPUYNHNTY PisHi pe-
3ynbTaTtu;

— noTpebn 3auixaBNeHux CTOPIH | Te, K BOHU MOXYTb 3MIHKOBATUCH,

— 3MiHM Y MaKkpocepeAoBuLLi (perynaTopHi, AemorpadivHi Towo). leskux 3 Hnx He MoXHa Oyae yHUK-
HYyTW, a aeski ByayTb HEBU3HAYEHUMU.

lHoai aminy Moxe ByT¥ 3yMOBIEHO HacnifKaMy IHWOro pu3nky. Hanpuknaz, pusuk sMiHEHHA KnimaTy
f03HAYaETHLCS HA 3MIHEHHI CMOXWUTKOBOMC MONUTY, NOB'A33HCr0 3 BiACTaHAMY 4OCTABNAHHA Xap4OBUX NpoO-
AykTis. Lle BnnuBatyme Ha Te, siki xapyosi NpoAyKTH BUriAHO Byae ekcnopTysaTy, a siki mox~a Gyne snpob-
NATY BCEPEAUH] KpaTHN.

Tenep MOXHa CKITacTy Nepenik MoKanbH1X YMHHKKIB abo NoKanbHUX TEHAEHLNA, MaKpOYUHHUKIB Y Mak-
poTeHAEHLIN | parxXysaTh Tx 3a TxHboio (1) BaknusicTio Ta (2) HesusHadeHicTio. Ocobnuey ysary npuaing-
HOTb HAVBaKIVBILLINM | HaHeBU3HaYeHIUM YHHUKaM. KrioHoBi YMHHWKK YK TeHaeHUT 3icTaBnNsoTs BigNOo-
BiAHO OfHE 3 OfHUM, L6 nokasaTy cdhepu, y AKX MoxXHa po3pobnaT cueHapil.
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IpONOHYOTE HU3KY CLEHAaPITB, KOXHWUI 3 AKUX 30CEPEMKEHO Ha npaBAonofibHIA 3MiHiy napameTpax.

[MoTiM ANs KOXHOIo CUEHapio NUWYTh «iCTOpito», po3noeifakyu, sk 6esnocepeiHbo NepexoanTv 40
fIpeaMETHOrC cueHapiio. Y umux «ictopisgx» Moxe 6yt nogaHo npasAonoAibHi AoKNaaHi BiAOMOCT, Wo A0AAE
LIIHHOCTI cueHapism.

flicns Ueoro cuekapii MoXHa BUKOPUCTATU NS NEPEBIPAHHA YW OLIHIOBAHHS NOYaTKOBOro nNuTaHHs. [1e-
peBipaHHA nepenbayae BpaxyBaHHs Dyab-sikMX 3HAYHUX, ane nepeabavyBaHvx YMHHWKIB (Hanpukniag, wab-
TNIOHIB BUKOPWUCTaHHA), BU3HAYEHHS TOrO, HAcKiNbKky «yCniWwHo» Moxe ByTu nonitTuka (4ianbHICTE) y Mexax
LibOrQ HOBOIO CUEHapito, a NoTiM — «rnonepeaHe BunpobyBsaHHay pesynsTaTie 3@ AONOMOror 3anuTaHb TUNy
«LLO TPanuTbCs, AKWLO...7», BasoBaHnx Ha MOAENbHUX NPUNYLLEHHSAX.

Konw nuTaHHs Y npono3nLiio oLiHEHO CTOCOBHO KOXHOIO CLEHAPIK, MOXE BUABUTUCSH, LUO A0 HbOIO
Tpeba BHeCTY 3MiHu, LoD 3pobuTu MOro HagirHIWMM abo MeHL puarKkoBaHuM. Tpeba TakoX yMOXNUBUTY BU-
3HAYEHHS OESKUX BUNepeaXanbHUX iHANKaToPIB, sSIKi NOKa3yloTk, konu BiadyeaeTbesa 3MiHa. 3abesneqdnTn
CNYLUHY MOXJIIMBICTb BHECEHHS 3MiH JO NI@HOBaKWX CTpaTeriit MoXHa 3a JONOMOTO MOHITOPUHIY Ta peary-
BaHHS Ha BUNepemKansHi iHguKaTopy.

Ockinbkn cueHapil — Lie Nnuule BU3Ha4veHi «3pian» MOXIMBUX ManByTHIX cuTyauin, Baxnuso 3abeane-
YTy, Wob Byno BpaxoBaHO MMOBIPHICTE BUHUKHEHHRA KOHKPETHOTO pe3yneTaTy (cueHapito), TobTo NPURHATK
CTPYKTYPY puUsnky. Hanpuknag, ko BUKOPUCTOBYIOTb CLeHapii Hankpalyoro BMnagky, Hanripworo sunagky
Ta OuiKyBaHOrO BUNaaky, Tpeba cnpobysaTy noksaniikyBaT Y1 BUPa3UTM MMOBIPHICTL BUHUKHEHHS KOXHO-
ro cueHapik.

B.10.5 BuxidHi daHi

Hahbinbl BignosigHOro cueHapito moxe He ByTu, ane Tpeba, wob Byno YiTke PO3YMIHHSA HU3KN MOX-
NIMBUX BAPIAHTIB | TOro, sIK 3MiHIOBATN BUBpaHui xia 4in BiANOBIAHO 40 3MILLEHHS IHRAMKaTOPIB.

B.10.6 Nepeeazu ma obmexeHocmi

AHanisysaHHs clieHapiiB nepeabavae BpaxyBaHHA HU3KU MOXIMBUX Noaii y MmainbyTHbomy. BOHO MoXe
BUSIBASITUCS KpaAWMM 3a TPaAUUIRHWIA NigXxia, 3rigHO 3 SKMM CAMPparThCs Ha JOBrO-, CepefHbo- Ta KOPOTKO-
TpuBari NporHO3n, y SKNX NPUNYCKalTh, BUKOPMUCTOBYOYYM XPOHONOFIYHI AaHi, Lo ManbyTHi nogii, iMosipHo,
i Aani BiANOBIAAaTUMYTb MUHYNIMM TerAeRuisMn. Lle BaXnuBo NS cuTyauiit, KON NOTOMHI 3HAHHSA, Ha RKUX
BasytoTe NPOrHO3u, 0BMeXeHi Yt KONY prU3uKK pO3rMAAaKTs Y BidganeHiluomy ManbyTHEOMY.

OpHak ua nepeBara Mae nNesHy NEPeKOHNMBICTb, Ska NONArae B TOMY, WO 3@ BUCOKOT HEBU3HAYEHOCTI
AesKl cLeHapii MoxXyTb ByTY HepeaniCTUHHUMU.

OcHoBHI TpyaHOLUi B aHanisyBaHHi CUeHapik NoB’'s3aHi 3 HagBRICTIO [aHuX | 30aTHICTIO aHaniTuKiB
| TUX, XTO NPUIAMAE piLLeHHs, po3pobnaT peanicTUYHI cueHapil, sxki NpuaaTHi ANS 4OCHIAXEHHA MOXINBUX
pillleMb.

Hebesnekn ananisyBanHa cleHapilo siK 3acoby NpUAHATTA pitueHb NONATAKTE Y TOMY, L0 TakKi cuyeHapii
MOXYTb HE MaTW afekBaTHOro NIArPYHTH, WO AaHi MOXYTh ByTy rinOTETUMHUMN | Lo HepearnicTu4Hi pesyns-
TaTv He MOXHa IHTEPNPEeTYBaTH sk HepeanicTuyHI,

B.11 AHanizyBaHHs BNNUBY Ha AianbHIiCTL (BIA)

B.11.1 3acanbHull o250

AHanisyBaHHsl BNAMBY Ha AisNbHICTb, SKe TaKoX HasnBakTb OUIHIOBaGHHSAM BMINBY Ha AiSNbHICTb, Jae
3MOfy aHanisysaTh Te, sik OCHOBHI pu3uku aectabinisyBanHs mornv 6 nozHavaTtncs Ha poboTax opraHisadir,
a TakoxX igeHTudikyBaTy Ta KinbKicHO NogaBaTy MOXIMBOCTI, HEOBXIAHI ANS KEPYBaHHSA LMMN puankamm. 30K-
pema, BIA yMOXNUBAIOE Y3rogKeHe PO3yMIHHS

— ineHTudikauil Ta KpUTUYHOCTI KNKYoBMX BisHec-npouecis, OYHKLIA | MOB'A3aHUX 3 HUMKW pecypcis,
a TaKOX OCHOBHMX B3aEMO3anNexHoCTel, siki € B opraHisauii;

— TOr0, AK AecTabiniayBanbHi NOAIT NO3HAYATUMYTLCS Ha 3[1@THOCTI Ta MOXJIIMBOCTI JOCAraTh KpUTHY-
HO BaXKImBmMx Bi3HECOBUX LiNen;

— 3haTHocTel | MOXIMBOCTEN, HeobxigHux, Wwob kepyBaTv BRNKBOM gecTabinizyBansHol noaii v go-
nomaraTtu oprasizauil BigHOBNIOBATU NPUAHATHI PiBHI (DYHKLIKOBARHS.

B.11.2 3acmocyeaHHs ;

AHaniayBaHHs BNNUBY Ha OisNbHICTL 4a€ 3MOTY BU3HAYUTU KPUTUYHICTb | CTPCOKY Bi4HOBMEHHSA NpoLieCiB
i NOB'A3aHMX 3 HUMMW pecypciB (NepcoHany, yCTaTkoBaHHs, iHopmaLitiux TexHonorin), wob sabeaneuny
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nocTifHe focsarHerHs uinen. Kpim Toro, aHaniaysaHHsa BNANBY Ha AIANbHICTb CNPUAES BUSHAUYEHHIO B3AEMO-
3aneXHOCTEN | B3aEMO3B'A3KIB MiX NpoLlecamit, BHYTPILLHIMY Ta 30BHILUHIMU CTOPOHAMK, a TakoxX Byab-akux
3B'ASKIB Y MaHUOry nocTadanHs.

B.11.3 BxidHi daHri

Bxighi gani:

— rpyna, sika mae aHanisysaTu Ta po3pobnaTu nnas,

— iHchopMaLlia CTOCOBHO Liifien, cepeoBuLLa, pobiT i B3aemosanexHocTen opraxisaui;

— poxnagHi BigoMocTi Wo0 BUAIR AiSnbHOCTI Ta pobiT opranisadii, 3okpema Woa0 npouecis, 4ONOMixX-
HWUX pecypcis, B3aEMO3B’A3KIB 3 iHLIWMN OpraHisauisamu, yrof 3i CTOPOHHIMU BUKOHABLIIMU, 3aLikaBiernx
CTOPIH,;

— chiHaHcoBi HAcNigky Ta Hacniaku Ans pobiT Yyepes BTpaTy CnpoMOXHOCTI (OYHKUIIOBAHHA KPUTUYHO
BaXXVBUX NPOLECIB;

— CKrlafleHa aHKeTa;

— nepenik onuTyBaHunx ocib 3 AopedHuX Niapo3ainis opradizauii Ta/um 3auikaBneHnx CTOPi, 3 AKNUMU
B32EMOLIATUMYTh.

B.11.4 lpoyec

AHanizyBaHHs BMNAUBY Ha AiASbHICTS MOXHA NPOBaAMTY 38 [OMNOMOroK aHKeT, ONUTYBaHb, CTPYKTYpO-
BaHux pobounx 3acinaHb abo ix noefHaHHS, Wob YITKO PO3yMITUCA Ha KPUTUYHO BXKITUBWX NpoLEcax, Ha Ha-
CnigKax, NoB’s3aHnx 3 yTPaTolo CIIPOMOXHOCTI (hyHKLFOBAHHS LIMX NPOUECIB, | Ha HeoBXigHUX CTpOKax BigHOB-
TNEeHHSA Ta AoNOMIXHWX pecypcax. ‘

OCHOBHi eTanw Taki:

— NIATBEPMKEHHS KITFOYOBMX NPOUECIB | pe3ynsTaTis i opraHizauii Ans BUSHaYeHHS KpUTUYHOCTI Npo-
LECiB, 3BaXal04W Ha 3aranbHe OUiHIOBaHHS PU3UKY Ta BPasNnBoCTi,

— BU3Ha4YeHHs Hacniakis gectabinisyBanHs ANs I4EHTUIKOBAHUX KpUTUYHUX NpoUecis 3 hiHAHCOBOTO
nornsay Ta/abo 3 nornagy MyHKUioBaHKA 3a BCTaHOBNEHI NPOMDKKM Yacy;

— iAeHTUMDIKYBaHHSA B3GEMO3ANEXHOCTEN 3 KIHOYOBNMU BHYTPILIHIMU Ta 30BHIWHIMY 3alikaBnesumm
cTopoHamu. Lle moxe oxonnosaTtit BinoOpaXerHa Xapakrepy B3agMo3anexHocTeh No BCboMy fiaHutory no-
cTayaHHs,

— BU3HAYEHHS NOTOYHMX NPUAATHNX Pecypcis | pecypcis HeoBxigHOro piBHA, NOTPIGHUX 41151 MPOACB-
WEHHA AifgrbHOCTI Ha MIHIMarbsHO NPUAHATHOMY PIBHI MiCMis HacTakHs fectabinisauil;

— BUBUPaHHS anbTePHaTUBHNX TUMYACOBUX PillieHb | NPOLECiB, Wo X y)Xe BUKOPUCTOBYIOTL abo 3a-
nnasosaHo po3pobnsaTu. MNoTpeba B po3pobnsiHHi ansTepHaTUBHUX TUMYACOBUX pilleHb | NpoLecis MoXe Bu-
HUKaTW B pasi, Akuo nig Yac AectabinisyBanHs pecypcu Y1 MOXIIMBOCTI HELOCTYMHI YN HEAOCTATH;

— BU3HAYaHHA MakcMmMansHO 40NyCTUMOro Yacy npocrowsaHHsa (MAQO) ans KOXHOro npouecy 3anex-
HO Bif ineHTUdIKOBaHNX HACMIAKIB Ta KPUTUHYHMX YUHHUKIB YCrituHoro dyHkuitosanHa. MAO — Lie makcumans-
HMUA MPOMDKOK 4acy, NPOTATOM SiKOTO OpraHizauis MoXe BUTPUMYBATY BTpaTy CNPOMOXHOCTI byHKLIOBAHHS;

— BU3HaYaHHA LiNboBOro Yacy sigHoeneHHR (RTO) ans byab-akoro cneujanisaoBaHoro ycTaTKkoBaHHs
uu iHhopmauiinux TexHonorin. RTO — ue yac, rpoTarom sKoro opradisauis mae Ha mMeTi BiAHOBUTY CMpo-
MOXHICTb CneuianizoBaHoro ycratkoparHs abo iHhopmaLinHux TeXHOMOrIA;

— NiATBEPIKEHHS NOTOYHOIO PiBHS FOTOBHOCTI KPUTUYHNX NPOLLECIB ANA KepyBaHHs BiAMOBO0. Lie moxe
OXOMMIOBATY OLIHIOBAHHA piBHA pe3epByBaHHs B MEXax npouecy (Hanpukiag, 3anacHoro ycratkosadHs) abo
HaaABHOCTI ansTepHaTNBHMX NocTavdaneHUKIB.

B.11.5 Buxidni GaHi

BuxinHi paHi:

— nepenik NpiopUTETHOCTI KPUTUYHMX NPOLIECB | BIANOBIAHNX B3AEMO3ANEXHOCTEN;

— 3a[0KYMEHTOBaH| (iHaHCOBI BNNWBK Ta BNNVIBY Ha (DYHKUiH0BAHHS BHACNIQOK BTPaTU CNPOMOXHOCTI

hYHKLIIOBAHHA KPUTUYHO Ba)JTMBUX NPOLECB;

— [10MOMDKHI pecypcy, HeobXigH! ANA BUIHAYEHUX KPUTUYHO BAXINBIX NPOUECIB,

— TpWBaniCTb NPOCTOKBAHHSA KPUTUYHO BaXTMBUX NPOLUECIB | BiANOBIAHa TPMBANICTb BIHOBMIOBAHHA
iHbopMaLiiHUX TEXHONOTIN.

B.11.6 [Tepegazu ma obmexeHocmi

Mepesary BIA:
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— HanexHe po3yMiHHS KpUTUYHWUX NpoLecis, WO Aac 3MOry opraHisauii # Hajani gocaratu CBoix ycra-
HOBMEHUX Linen;

— HaneXHe po3yMiHHS HeoBXi4HUX PECYPCIB;

— MOXNMBICTb NO-HOBOMY BU3HA4aTW onepaLliitHi npolecy opradizauil, wod cripusT CAPOMOXHOCTI
NOHOBMIOBATH HOpMarnbHe yHKLIIOBAHHS Opranisaui.

ObmexeHocTi:

— Gpak 3HaHb Yy 0cib, ski GepyTb y4acTb y 3anOBHIOBaHHI aHKeT, NpoBeAeHHI onuTyBaHb abo pobodnx
3acCifaHHAX;

— TPYyNoBa ANHaMika MOXe BMSIMBATW Ha NOBHOTY aHallizyBaHHs KpUTUYHOIO Npotiecy;

— CMpoueHe Y1 HAAMIPHO OMTUMICTUYHE OYIKYBaHHR] BUMOT 40O BIQHOBNEHHS;

— YTPYLHEHICTb [OCATaHHsA afeKBaTHOTO PIBHA po3yMiHHA pobiT i AiansHOCTI opraHisauii.

B.12 AnanizyBaHHs nepwornpununH (RCA)

B.12.1 3azanbHuli oansd

AHanizyBaHHA Hanbinbwol BTpaTh 3aans 3anobiraHHs 11 NOBTOPHOMY BUHUKHEHHIO 3a3BVdai nasnea-
10Tb aHanisyeaHHsaM nepuonpuund (RCA), ananisysaHHsam nepuwonpuynd sigmos (RCFA) abo aHanizysan-
Ham yTpaT. RCA 30cepexeHo Ha MaTepiansHUX yTpaTax yHacnifok pisHuX TUniB 8igMOB, TOAI ik aHanisy-
BaHHS BTPaT CTOCYETHCA NEPEBAKHO (hiKaHCOBUX abo eKOHOMIHYHWX YTPaT Yepes 30BHILLHI YMHHWKA YK KaTa-
cTpodhu. 3a LbOro aHarisysaHHs HamararTbCs iAeHTUIKYBaTU JOKOPIHHI YW NepBIiCHI NpUYuHN, a He Jochi-
I)KYBaTW Nnulle sBHi cuMnToMKU. Bn3HaHo, Lo KopuryBanbHa Ais He 3aBXau Moxe DyTn Uinkom pesynbsra-
TUBHOK | WO Moxe ByTi noTpibHuM NocTiHe noninwysaHHa. RCA HalvacTilwe 3acTOCOoBYOTH 40 OLIHIOBAHHS
HanBINbLLWOT BTpaTH, ane noro mMmoxHa takox 6inbiu rinobanbHO BUKOPUCTOBYBATW ANS aHanisyBaHKs BTPaT,
100 BU3HAYUTY, € MOXHA 3poBUTY NOAINWEHHS.

B.12.2 3acmocyearhs

RCA 3acTocoByrTh LWOA0 PISHOMAHITHOTO OTOYEHHS Y LUMPOKUX chepax BUKOPUCTaHHS:

— RCA, 30pieHTOBaHe Ha Be3neky, BUKOPUCTOBYIOTbL ANS PO3CNiAyBaHRA HelllacHUX BUNaKis, a Takox
y cchepi ririeHn Ta OXCpoHW npady;

— aHanizyBaHHs BiZiMOB BUKOPUCTOBYKOTb CTOCOBHO TEXHOMOMNYHUX CUCTEM, MOB'sI3aHuX i3 3abesneden-
HSM HaOIMHOCTI Ta TEXHIYHUM 0DCrYrOBYBaHHSM;

— RCA, 3opieHTOBaHe Ha BMPOOHMUTBO, 3aCTOCOBYIOTL Y CAPEPi KOHTPOSTHO SKOCTI MPOMUCNOBOIO BK-
poBHMLTBA,;

— RCA, 30pieHTOBaHe Ha NMpoLEecH, 3aCTOCOBYIOTL A0 BisHec-npouecis,

— RCA, 3opieHTOBaHe Ha cucTeMW, pO3pobEHO sk NOEAHAHHS 3ragysannx Bule cdep Ans L0-CRimKy-
BaHHA CKNagHMX CUCTEM, 3aCTOCOBYBaAHNX Y KEPYBaHHI 3MiHaMW, KepyBaHHI PU3MKOM | aHani3yBaHHi CUCTEM.

B.12.3 BxidHi daHi

OcHosHi BxigHi nani RCA — Le gobipka Bcix gokasiB WoA0 BIAMOBW UM BTPaATU. 3a LbOro aHanisysaH-
HS1 MOXXHa TaK0oX BPaXOBYBaTW f1aHi, odepxaHi 3a iHWwnx nofibHux siamoB. Bxighnmy gasumm moxyTe ByTn
TakoX pesynbTaTy, SKi 4aTb 3MOTY NePeBIPATY KOHKPETHI rinoTesw.

B.12.4 lpoyec

Korun notpeby B RCA BU3Ha4YeHO, NpM3HaYatoTb Ipyrny ekcnepTis 48 aHanisyBaHHSA Ta BUPODNAHHS pe-
KOMeHAaUin. Akum mae ByTy eKCrepT, 3aneXuTb NEPERAXHO Bif, CNeljanthux 3HaHb, HeoDXiAHWUX AN aHani-
3yBaRHA BIAMOBMN.

[na nposefeHHA aHarnisyBaHHsa MOXHA BUKOPUCTOBYBaTH Pi3HI METOAW, ane OCHOBHI eTanyt NpoBeaeH-
Ha RCA nonibHi 1 oxonnwotoTh Take:

— (bOpMYBaHHA Fpyny;

— BM3Ha4eHHs cchepn 3acTocyBalHs Ta uinei RCA;

— 3BUpaHHsa AaHux | foKasiB Woao BIAMOBK YK BTPaATH,

— MPOBEEHHSI CTPYKTYPOBAHOrO @Hani3yBaHKa AMS BU3HAYEHHSA NepLIONPUYNHN,

~—— PO3pOBNAHHS pilueHb | HaAaHHs pekoMeHaauin,

— BWKOHaHHSI PEKOMEHAAaUin,

— NIATBEPAKEHHS YCNILIHOIO BUKOHAHHS pekoMerdaLin.
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CTpykTypoBaHe aHanisyBaHHs MOXHa NPOBAANTH 32 OOHUM 3 TakuxX MeTofis:

— MeTog «5 Yomy», TOGTO MOBTOPHOBAHHA 3aUTaHHA «HOMY7», oD BiAOKDEMUTI NPUYUHY Ta NiGNPUYINHK;
— aHanisysaHHs xapakTepy Ta Hacnigkis BigMos;

-— aHanizyBaHHA Aepesa BiAMOB;

— piarpamw Icikasy,

-— ananisysanHsa apeTo;

— nobyaosa KapTy NePLUCNPUYKHN.
YacTo oUiHIOBAHHS MPUYMH MOMMHAKTE 3 NOYaTKOBO OYEBNAHUX (Di3UYHUX NPUYKH, NOTIM OXONMIO0Th

fpUUMHK, NOB'A3EHI 3 NIOOWHO, | 3aKIHYYIOTL NPUXOBAHVMUW NMPUYMHAMU, NOB'A3EHUMM 3 KEpyBaHHAM, abo
OCHOBONOXHUMY NpudvHamn. Tpeba, wob npuyvHH YUHHUKKY, Bynn Takumy, Wwob 3any4yeHi CTOPOHU MOMM iX
KOHTPOSMOBATY Uy yCyBaTV ana 7010, Wob KopurysanoHa giss byna pesynsTaTuBHOK Ta AOLIMLHOW.

B.12.5 BuxidHi daHi

Buxigni nani RCA Taxi:

— 33a/[I0KyMeHTOBaHI 3ibpaHi faHi Ta gokasy;

— PO3rMAHYTI rnoTeay;

— BUCHOBOK CTOCOBHO HaMBipOorigHilLMX NepLuonpuind BIZMOBW YU BTpaTH;

— pexomMeHaauil Woao KopurysansHot gii.

B.12.6 [lepegazu ma obmexeHocmi

Mepeearn RCA:

— 3aly4yeHHs HanexHux ekcrnepTis Ao pobotu B rpyni;

— CTPYKTYPOBAHE aHari3yBaHHS;

— pPO3rA yCiX iIMOBIDHUX TINOTES;

— NOKYMEHTYBaHH| pe’ynsTartis,

— noTtpea snpobnsaTi ocTaTouHi pekomeHaauil.

ObmexeHocTi:

— HeoBXigHUX excnepTis Moxe He ByTu;

— ICTOTHI foKkaay Moxe ByTU 3HMLLEHO Nif Yac BiAMOBUW YW BUAANEHO Nig Yac npubupaHHs;
— rpyni moxe OpakyBaTy yacy 4 pecypcis, 106 ouUiHUTK cuTyalilo B NosHOMY 0BCAsi;
— MoOxe He ByTU MOXITMBOCTI HaNEHO BUKOHATH peKoMeHaaL.

B.13 AHanisyraHHsa BMAiB | Hacnigkis BigMoB (FMEA) i ananisyBaHHs BUAIB, HacnigKiB i kpuTuu-
HocTi BigmoB (FMECA)

B.13.1 3azaneHuil oensad

AHanizysaHHa Buais i Hacnigkis sigmos (FMEA) — meTog, BMKOPUCTOBYBaHUI A8 BUSHAYEHHRA TOTO,
AK CKNagHNKN, CUCTEMM YW NPOLECY MOXYTh CTaBaTK HeNpuaaTHNMU A0 DYHKLIBAHHA 33 NPOEKTHOIO Npu-
3HaYeHICTIo.

FMEA nae amory igeHTudikysaTu:

— yci NOTEHUIRHI BUAM BIOMOB Pi3HWX 4YacTUH cUCTEMM (BU[ BIAMOBW BU3Ha4atoTb, 6epyyu Ao ysaru
cnocTepexysari 3007 4y HEHanexHe YHKLIIBaHHS);

— BANUBY, WO X Ui BIAMOBU MOXYTb YUHWUTU HA CUCTEMY;

— YMHHWKM BUHUKHEHHS BIAMOB;

— crnocobu YHUKHEHHA BigMOoB i/abo 3MeHLLYBaHH: IXHIX BNNIUBIB Ha cucTemy,

FMECA poswuptoe FMEA, oxonniotouy paHxyBarHa KOXHOro igeHtudikosanoro sy BigMoOBK BiONOBIA-

HO [0 MOro Ba)JIMBOCTI YW KpUTUYHOCTI.
Le aHanisyBaHHs KpUTUYHOCTI 3a3B14ai AKICHE YK HaniBKINbKICHE, ane yMOXJIMBITOE TAKOX KinbKiCHE

NOAGHHA 33 BUKOPUCTEHHA AaHuX 1oa0 hakTuiHol IHTEHCUBHOCTI BiAMOBY.

B.13.2 3acmocyeaHHsA

€ kinbka cchep 3actocysanHs FMEA: FMEA npoexty (41 npoaykLii), ke 3aCTOCOBYHOTE CTOCOBHO CKNa/a-
HUKIB | npoaykuil; FMEA cncTemu, sike 3aCTOCOBYIOTb CTOCOBHO cucTem; FMEA npouecy, sike 3aCToCoBY10ThL
CTOCOBHO BUPOGHWYYMX | cknaganbHux npouecis; FMEA nocriyrv | FMEA nporpamtoro 3abeaneqerHs.

FMEA | FMECA MoXHa 3acToCcoBYBaTH Mif Yac NpoeKTyBaHHA, BUPOOIiAHHSA Ui thyHKUIIOBAKHS TEXHIY-

HOJ CUCTEMMU.
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[ns nigBuLLeHHsA HaaiHOCTI, OAHaK, 3MiHW Nerwe BHOCUTY Ha ctagii npoektysanHa. FMEA i FMECA
MOXXHa TakoX 3acTOCOBYBATHW A0 Npouecis i npouenyp. Hanpuknag, iX BMKOPUCTOBYIOTb, LOD iAeHTUMIKY-
BaTW FOTEHLIHY MOXIUBICTE MEAUYHOT NOMUMKM B CUCTEMAX OXOPOHM 3Q0POB’S Ta BIAMOSB Y npoueaypax
TEeXHIYHOro oBCcnyroByBaHHs.

FMEA i FMECA moHa BMKOPUCTOBYBaTK ANS

— CrpUsiHHS BUBMPAHHIO anbTEPHaTUBHIX MPOEKTHUX PilleHb 3 BUCOKOK HAAIMHICTHO;

— 3abeanedeHHst po3rnsaaaHHa BCiX BUAIB BiAMOBM CUCTEM i NPOLIECIB, @ TaKoX IXHIX BAMWBIB Ha ycnilu-
He OYyHKUIBAHHS,

— méHTMd)iKyBaHHﬂ BUAIB | Hacnigkiz MOMUNOK MOANHN,

— 3abesneyeHHs OCHOBM ANs NNaHyBaHHa BUNpoOyBaHHS 1A TEXHIYHOTO 0BCMyroByBaHHA TEXHIYHUX
cucTem;

— MONINWEHNHA NPOeKTYBaHHA NPOoUeayp | npouecis;

— OVPUMAaHHs SKICHOT Ta KifbKICHOT iHdopmaLlii ANA METOAIB aHanisyBaHHs, Hanpuknag, aHanisyBarnHs
OEepeBa BiAMOB.

3a gonomoroio FMEA i FMECA MoXHa oTpuMarit BXiaHi gaHi Ans iHwmnx MeTo4i8 aHanisyBaHHs, Hanpuk-
napf, ananisyBaHHs fepesa BiAMOB siK Ha SKICHOMY, Tak i Ha KifIbKICHOMY pPiBHi.

B.13.3 BxidHi GaHi

Ons FMEA i FMECA noTpifHa gocvTb goknagHa iHhopmallisi po enemMeHTyt cucteMu, Wob yMoXImsuTH
3MICTOBHE @HanisyBaHHs Crocobie, y SKi KOXKHUN enemeHT MOXe BUXOAUTY 3 nady. Y pasi goxnagHoro FMEA
NPOEKTY eneMeHT Moxe nepebyBaTy Ha piBHI LOKNAAHOCTI, LUO BiAMNOBIAGE OKPEMOMY CKNaaosi, TOAI fK y pasi
FMEA cucTemu BULLIOTO PIBHS enleMeHTy Mmoxe ByTi BU3HadeHo Ha BinbLl BUCOKOMY PiBHi y3aranbHEHHS.

IHopMaLis MOXe OXOnreaTw:

— KpecneHuky Y Briok-cxemy aHanisoBaHo!l cucTeMu Ta ii cknanHvkie, abo etanu yHKLIKOBaHHA NPOLIECY,

— OCHOBHI BifOMOCTI NPo hyHKUIIOBaHHSI KOXHOFO eTany NPoLecy Yn CKnagHuka cucTemu,

— [OKNaaHi BiAOMOCTI Npo napaMeTpu cepefoBulLa Ta iKWi NapaMeTpy, AKi MOXYTb No3HavyaTucsa Ha
hyHKLiFOBaHHI;

— OCHOBHI BiZOMOCTI NP0 pe3ynsTati KOHKPETHUX BIAMOB;

— XpOHOOriYHi Aaxi Npo BiAMOBK, 30KpeMa faHi WoA0 IHTEHCUBHOCTI BIAMOB, SKLLO BOHWU HaABHI.

B.13.4 lNpoyec
Mpouec FMEA:
a) BU3HauNTy cchepy 3acToCyBaHHA Ta Uini oCHioKeHHS;
b) cchopmysaTy rpyny;
C) 3'AcyBaTh OCHOBHI BiAOMOCTI MPO CMCTEMY YM npouec, Wo X niggasatumyte FMECA;
d) po3KnacTi CUCTEMY Ha CKIagHWKM Yn eTanmn yHKUiIloBaHHS,
€) BU3Ha4UTK PYHKUIT Ha KOXHOMY eTani 4u KOXHWUIA CKNagHuK;
f) BU3HAYMTW ANS KOXKHOMO BU3HAYEHOTO CKNagHUKa Y erany:
— 5K KOXHa YacTuHa MOXe AMOBIPHO BUATY 3 Nagy?
~— AKi YAHHUKM MOXYTb 3yMOBUTW Li BUAN BiAMOBN?
— SKUMU MOXYTb OYTU HACMigKM B pa3i BUHUKHEHHS BIAMOBUT?
— 4i € BigMOBaA HELWKIANUBOK YK PYAHIBHOKO?
— SIK BUSIBMSOTb BigAMOBY?
g) sigeHTudbikyBaTV BRACTUBI 4NA NPOEKTY 3axoau, LWod CKOMMNEHCYBaTH BIAMOBY.
Y pasi FMECA pocnigHuubka rpyna mae noknacugikyBath KOXHWA 3 ieHTndikoBaHnx BUAiB BiAMOBK
BiANOBIAHO O MO0 KPUTUYHOCTI.
Lle moxe ByTu 3aiicHEHO Kinbkoma cnocobamu. 3aranbHoNpuHATI METOAN BPaxoBYiOTL TaKe!
— NOKa3HUK KPUTUYHOCTI BUAY,
— PIBEHb PU3KKY;
— YWUCNO NPIOPUTETHOCT] PUINKY.
KpuTudHicTs BUAY BiAMOBU — Mipa WMOBIPHOCTI TOrO, YTO PO3rAsigaHvii BU4 3yMOBUTbL BiAMOBY CUC-
Temu 3aranom; BU3Ha4arTb sK:

(IMOBIpHICTb Hacniaky BigmMosu) * (IHTEHCHMBHICTb BUAY BiaMoBU) *(TpusanicTb yHKLIIOBaHHS CUCTEMN).
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Lo Mogene HaiyacTille 3acTOCOBYKOTh 40 BIAMOB YCTaTKOBaHHS, OO0 SKUX KOXHUIN 3 LMX YNEHIB MOXe
ByTn BU3HAYeHO KinbKiCHO, | ANs BCix BUAIB BiaMOBY Byae Taknit camnit Hacnifok.

PiseHb pr3nKy OAEPXKYOTb, MOEAHYIOUN HACMNIAKM BUAY BIAMOBY Ta MMOBIPHICTL BiaMOBW. Moro BuUKo-
PUCTOBYIOTh, KONW HacnigKM pisHuX BUAIB BIGMOBU PISHATLCH OAUH Bif OAHOIC Ta MOro Moxe 6yTu 3acToco-
BaHO [0 NOB'A3aHNX 3 yCTaTKoBaHHAM cucTem abo npouecis. PiBeHb pusnky Moxe 6yTh nogaHo akicHo, Ha-
NIBKINMBKICHO YK KiNbKiCHO.

Yucno npioputetHocTi puanky (RPN) — HanisKinbkicHa Mipa KpUTUYHOCTI, SKY OAEPXYI0Th MHOXEHHSIM
Yyucen paHxyesanbHWUX WKan (3assuuan M 1 Ta 10), Wo signosigawTb Hacnigky BiAMOBM, Ha nNpasao-
noAidHICTb BiAMOBW | CNPOMOXHICTb BMSBUTK NpoBriemy. (FKWO BiAMOBY BaXKKO BURBUTK, TO i HAJa0TL Han-
BULUKMIA NpiopuTeT). Lleh MeToq BUKOPUCTOBYIOTE HanvacTilwe B AisnbHOCTI WwoAo 3abesneveHts AKoCTi.

flicnst Toro sK iAeHTUIKOBAHO BUAK BIAMOB | YUNHHUKN TX BUHNKHEHHS, MOXe ByTi B3HAYEHO Ta BUKO-
HaHO KOpWTryBanbHi AT lWoA0 SHavHIWNX B1ais BiAMOBU.

FMEA 3840KYMEHTOBYIOTb Y 3BITI, ¥ SIKOMY HaBOLATb

— JloKNagri BioOMOCTI Npo CUCTEMY, sIKY aHanisysanu;

— Cnocib, y AKMA NpoBeLEeHO aHani3yBaHHA CUCTeMU,

— NpunyLleHHs, 3pobneHi nig Yac aHanisyBaHHs;

— [Xeperna Jasux;

— pesynsTaT, 30KpemMa 3anoBHeHi pobodi apkyLLi;

— KPUTUYHICTb (SKLLO po3rnsiaanu) i MeTOA40NOorio, BUKOPUCTaHY ANA 1l BUSHEUYEHHS;

— Byab-siki pekomerauil Woho nojanslunx nornubnennx aHanisyBanb, 3MiH Y NPOEKTI UM DyHKUIN, AKi
Tpeba fony4nTy Ao nnaxie sunpobysaxHs TOLLO.

Micrnsa BUKOHaHHA nepeabaverunx gil MOXHa NpoBeCTV NOBTOPHE 3araibHe OLHIOBAHHA CUCTEeMU,
3AIMCHMBLUY LWe oauH Uk FMEA.

B.13.5 Buxidni daHi

OcHoBHi BuXigHi gavi FMEA — nepenik Buais BiAMOB, YWHHUKIB BUHWKHEHHA BiAMOB | Hacniakis Ansa Kox-
HOro cknagHuKka YK etany hyHKUiloBaHHs cuctemun abo npouecy (4o AKoro Moxe ByTu BHeceHo iHopmMauio
npo npaggonoibHicTs BiAMOBW). TakoxX NofatTb HMopMaLito Npo NpUYNHY BiAMOBU Ta Npo 1T Hacnigkn Ans
cucTemu 3aranom. BuxigHi nani FMECA oxonnooTs OUiHKy BaxnusocTi, 6azoBaHy Ha npasaonofiGHocTi
BiAMOBW cUCTEMY, PIBEHD PU3UKY, 3yMOBIEHWI BUAOM BiAMOBY, abo koMBiHalliio piBHA PU3UKY Ta «MOXIIU-
BOCTI BUSIBIIEHHS» BUAY BiAMOBMY,

FKLLO BMKOPUCTAHO NPUAATHI AaHi LOAO IHTEHCUBHOCTI Bi,.ELMOBM Ta KiNbKicHo noaanunx Hacnigkis, FMECA
0a€e 3MOry OfiepKaTty KinbkicHi BuxigHi gasi,.

B.13.6 Tepeeazu ma obMexeHocmi

epesarv FMEA/FMECA:

— WypoKa NpuaaTHICTb A0 BMAIB BiAMOB, MOB'A3aHNX 3 NIOAUHONK, YCTATKOBAHHSM Ta CUCTEMAMMU,
a Takox [10 TeXHIYHMX 3acobis, nporpaMHux 3acobis i npouesyp;

— 3mora ineHTudikyBaTh BMAW BiAMOB CKNAAHVKIB, TXHI NPWYMHM Ta TXHI HAChigKKM Ans cuctemy, a Ta-
KOX NOOaBaTthi 1X Y 3py4HOMY ANs CApUAHATTS dopmarTi;

— 3MOTa YHUKAaTW 3aTpaTHUX 3MiH EKCNIyaToBaHoro yCTaTkoBaHHs 3aBasaky ineHTndikyBaHHIo npobnem
Ha paHHih cTaall y npoLueci NpoekTyBaHHS,

— 3MOra iAeHTUDIKyBaTY BUAM TTOKAMI30BaHO! BIAMOBY Ta BUMOTW LLOJO CUCTEM 3 pe3epByBaHHaM abo
cucTem ybesneyeHHs;

— MoAaHHs BXiAHWUX AaHWUX Ars po3pobnisiHHA Nporpam MOHITOPUHTY 3a3HauYaHHsIM KITHOYOBUX OyHKLLIR,
L0 NiANararTs MOHITOPUHTY.

ObmexeHoCTI:

—— MOXIMBICTb BUKOPUCTAHHS Nuilie ANs iAeHTNDIKyBarHA oKpeMuxX BUAIB BiAMOB, a He komGiHaui? suais
BiAMOB;

— Ans gocnimxkedb Moxe OyTu noTpibHo BaraTto Yacy Ta BUTPaT, AKLLO 1X HaneXHO HE KOHTPOMoBaTH

Ta He CrnpsMOBYBaTH,
— JIOCHIAKEHHS MOXYTb BYTY BAXKKMMM Ta YTOMHUMU B PA3i ckNagHux 6araTolapoBHUX CUCTEM.

B.13.7 PexomeHdogaHUll OOKyMeHm
IEC 80812 Analysis techniques for system reliability — Procedures for failure mode and effect analysis (FMEA)

(MeTonukv aHanisysaHHsa HaginHocTi cuctemi. [potieaypy aHanisyBaHHs BMAY Ta Hachiakie Biamos (FMEA)).
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B.14 AHanizysaHHsa gepesa BigmoB (FTA)

B.14.1 3azanbHull censid

FTA — MeToa iaerTudiKyBarnHa Ta aHani3yBaHH:A YMHHVIKIB, SKi MOXYTb CIIPUATY BUHVIKHEHHIO BU3Haue-
HOT HeBaxkaHoi nodil (SKky Ha3nBalTh «3aBepLuansHa nogist»). MNPUYMHH YUHHWKA I0eHTUAIKYIOTE AeYKTYB-
HUM cnocoGoMm, 30PpraHi3oByIOTh NOMYHO Ta No4akTh rpadiuyHo 3a 4ONOMOToK0 AepeBonoaibHoT Aiarpamu
(ans. pucyHok B.2), 300pakaioym npuHyHHI YMHHKUKN Ta TXHI FOTIYHI 3B'A3KK 3 3aBepLUIanbHO0 NOAIEto.

YnHHUKaMH, WO iX ineHTUdiKy0Ts Y Aepesi, MoxyTb ByTu nodil, NoB'A3aHi 3 BiAMOBOI CKNagHWKIB Tex-
Hi4HOrO 3acoDy, MOMUNKaMW JHOAUHY Y1 BYAb-AKUMU IHLUYMU JOPEYHUMM MOAIAMU, AKi NPU3BOAATL A0 Heba-
XaHoi nogii.

Bigmosa aBToMaTuyHOro
NycKy aBpiHoro reHeparopa

)

[ 1
l Hemac nyckosoro cmrHanyl r HecnpasHicTb Au3ensHoTo J

reHepartopa

r r[T I Hecraua M .
HecnpagHicTb HecnpagsHicTs | - HecnpasHicte nanvea exatliHa
y nocunanHi y NnepeaasaHHi Y NMPUAMaHHI HECnpasHICTs
curHany curyany curHany re{epaTopa

l

A

HecnpasHicTb
MOAYyns g
BiaHNK KEPYBaHHs emac
nanuea
Cvmeonu
] ) BeHTuns | — HecnpaBHiCTb BUHKKAE, AKLO
L;T HacTaioTb YCi BXigHi nogii

‘e
} BekTens ABO — HecnpaBHiCTb BUHMKAE, SKLO
1™ nacTae Gyab-ska 3 BXigHUX NOAIR

(/ ) Ba3o.i nogil — aoAaTkOBE ananisyBaHHA
M- HepouinbHe

<>ﬂogi‘|‘, L0 X 40ABTKOBO HE aHanisyloTb Ha UboMy
eTani

I:' Moail, Wo X 4,04aTKOBO aHaniaywoTb

ii ’I'Ioai‘l‘, 110 T aHaniayloTb y Touui A Ha oxpemin
cTopIHui

IEC 2063/09
Pucynok B.2 — Mpuknag FTA, gonyydenni 3 [EC 60300-3-9

B.14.2 3acmocyeaHHs

[lepeBo BIAMOB MOXHa BUKOPUCTOBYBATU J1151 AKICHOTO aHaniayBaHHs, Wob BW3HaYUMTWN NOTEHUINHI npu-
YMHW Ta LWUNAXW BUHWKHEHHA BIAMOBW (3aBepluansHa nogis) abo ans KinekicHoro adaniayeaHHs, wob ob4nc-
AnTY MMOBIPHOCTI 3aBeplansHOl NoAll, 3BaXaloum Ha 3HaHHA BMOBIPHOCTEN NPUYUHHUX NOLIA.

Llei meTon MOXHA BUKOPUCTOBYBATU Ha CTagil NpOeKTYBaHHS cCUCTeMM, LoD BU3HaUMTU NOTERLIAHI Npu-
4MHK BiAMOBY i, Ha nincTasi ULOro, 3poBUTN BUBIP MiX BapiaHTamn NpPoeKTyBaHHs. VIoro MoXHa BUKOPUCTO-
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ByBaT¥ Ha eTani yHKUIBaHHA, LoD BU3HAYUTH, SK MOXYTb BUHMKATV HAUCYTTEBIWI BiOMOBW, i BIAHOCHY BaX-
NWBICTb HACTaHHS Pi3HUX 3aBepLUanbHUX nogin. [lepeso BiAMOB MOXHa TakoX BUKOPUCTOBYBaTU NS aHanisy-
BaHHS BiZIMOBK, AKa BMHMKNA, LWOG cxemaTnyHO BifobpasnTi, 8K pisHi NOAIT pazom CnpudnHUIM BiGMOBY.

B.14.3 BxidHi dani

[nsa skicHoro aHanisysaHHaA noTpibHi OCHOBRI BIAOMOCTI MPO CUCTEMY Ta NPUYUHU BIAMOBU, @ TAKOX
OCHOBHI TeXHI4HI BinomMocTi npo Te, sak’cncrema moxe BTy 3 nagy. LUob cnpuaTtn aHaniayBaHH QOUINBHO
BUKOPWCTOBYBaTW ACKNAAHI Alarpamu.

[Lns KinbkicHoOro aHanisysaHHsa NoTpibHi faHi o0 iHTEHCUBHOCTI BiaMOB abo MMOBIpHOCTI nepebysaHHs
y cTaHi Bigmosu ana Bcix 6azosux nogik Aepesa BiAMOB.

B.14.4 poyec
Etanu po3pobnsaHHa gepes BigMoB:
— BU3Ha4Ya0Th 3aBepluanbHy Noir, sky aHaniaysatumyTh. Lie moxe 6yTn Bigmosa 4yu Sinblu 3arans-

HUM pe3ynsTaT wiel BiAMOBU, HAKLLO aHani3yoTh Pe3yrnbTar, AepeBo MOXe MaTu AiNAHKY CTOCOBHO NOM'SK-
LUEHHKs1 Hacnigkis dakTuyHol BigMoBMY,

— MNoYMHaroYn 3 3asepluansHol Noail, BU3HavaoTe MoXIMEN 6esnocepeHi NPUYMHK YM BUAY BiAMOBY,
1110 3yMOBITIOIOTE 3aBepLuarnbHy Nogito;

— @Hani3ylTb KOXHY 3 UMX NMPUYUH (KOXHWIA 3 UNX BUAIB BIAMOBK), 10O 3pO3YMITH, K MOXE BUHMUKATH
BigmoBa;

— fpoBafATL NoeTanHe BuaHadeHHs Hebawaroro hyHKLUIKBaHHSA CMCTEMY, NOCTILOBHO CXO4SHM 40 HUX-
YMX piIBHIB CUCTEMM AOTK, [IOKU NoAasblle aHanisyBarsHsa He CTaHe HefouibHUM. Y TEXHIYHMX cucTemax Le
moxe ByTy piseHb BiOMOBUW cknagHuka. Mogil Ta NprYrHHI YMHHWKKM Ha HalHWKYOMY piBHI aHanizosaHol cuc-
TEMW Ha3uBatoTs Ba30BKMMM NOAIAMY,

— 33 MOXIIMBOCTI HaflaHH| MMoBipHocTen BasosyM NoaisimMm MOXHa 004MCNUTY NMOBIPHICTL 3aBeplianb-
HoT nogil. o6 kinbkicHe aHanisyBanHs Byno obrpyHTosaHe, Tpeba, wob Byna MoxnneicTs nokasaTy, Lo
LTS KOXHOro noriyHoro enemexTa Bel BXiaHi Aani HeobxiaHi 1 focTaTHi, ol cnpuymHuTY pesyrisTiBHY Nogilo.
[Haklle NepeBo BiAMOB He NpuaaTHe ANs aHanisyBarHa MMOBIPHOCTI, ane BOHO Moxe ByTy KOPUCHUM iHCTpY-
MEHTOM AN BinoOparkeHHs! MPUYUHHUX 3B'A3KIB. )

Y Mexax KinbKiCHOTro aHanisyeaHHa moxe ByTy noTpibHMM CnpocTuTK 4epeBo BiAMOB 3a gonomorow By-
nesol anrebpu, wiob ypaxysaTtun ybniosansHi BUAW BIOMOBW.

Mopsa 3 oTpUMarHAM HabnvkeHo! KinibKICHOT OLIHKM AMOBIPHOCTI rornoBHOT nogil MoxHa igeHTndikysa-
TV MiHiMansHi nepepian, sKi yTBOPKOIOTL iHAVBIAYaNbHI BiGOKpeMneHi wnsxun fo ronosHol nodil, i obuvcnu-
TW TXHIA BNNUB Ha 3aBepLuansHy Noaik.

Kpim BUnaakis NpocTux fepes BiAMOB, ANSA HANEXHOro onpaurosalHa o64ncneHb 3a HagBHOCTI NOBTOP-
HUX NOAIN Y KiNbKOX YacTuHax Aepesa BiAMOB | Ans obuMcneHHs MiHimanbHUX nepepisis NoTpibeH naket npo-
rpamHoro sabeanedeHHa. MNporpamti 3acobu cnpustoTs 3abe3neYeHHI0 Yaro/pKeHocTi, NpaBUNbHOCTI Ta MOX-
NNBOCTI 4Nt NEePEBIPAHHSA.

B.14.5 BuxidHi OaHi

BuxiaHi aani aHanisysaHdHsa fepes BiAMOB Taki:

— rpagivyHe nofaHHs TOro, AK MOXe HacTasati 3aBeplianbHa NoAiA, 3 NOKA3OM B3aEMOLIMHWX LLNAXIB,
AKUMU MOXYTb BUHMKaTV ABi um Binblie ogHOYacHUX Nogin;

— neperik MiHiManbHUX nepepisis (OKpeMnX LWNAXIB 40 BiAMOBW) 3 IMOBIPHICTIO (3@ HasiBHOCTI AaHWX)
HACTaHHS KOXHOT 3 HUX;

— iMOBIpHICTb 3aBepLUanbHOl nogil.

B.14.6 Nepeeazu ma obmexeHocmi

Mepesarm FTA:
— L& BNOPSAAKOBAHUI, BUCOKOK MIpOI0 CUCTEMaTUYHIA Ta 0HOYaCHO AOCTaTHbO FHYYKWUI niaxia, SKni

ae 3MOoTy aHaniayBaTh PisHOMaHITHI YMHHMKW, 30KpemMa B3aeMogii MK riiogbmn Ta isuyHi asnLLa,;

— 3aCTOCYBaHHA NiAXOAY «3BEPXY BHU3», HEABHOTO Y METO/I, Jae 3MOry 30cepeavTyt yBary Ha TUX Ha-
cnigxkax sigmoBu, skl besnocepeHbO NOB'A3aHO 3 3aBepLUanibHO Nogicto;

— FTA € ocoBnnBo KOpUCHWM ANst aHani3yBaHHA CUCTEM 3 BaratbMa CNOflyHYeHHAMN Ta B3aeMOgiamu,

— rpachivHe 306paxeHHs Aae 3MOry fierLue 3po3yMiTh NOBOIKEHHSA CUCTEMU Ta T BHYTPILUHI YAHHUKY,
ane, ocKinbku gepesonogitHi cxemn YacTo HabyBalTb BENVKMX PO3MIpIB, 0BPODNAHHS TaknX CXEM MOXE Mo-
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TpeOyBaTn 3acTOCyBaHHS KOMN'IOTEPHMX crucTem. List chyHKUIS YMOXKITMBIIIOE BUKOPUCTAHHS CKNagHILLUX 1o-
riYHMX 38'A3KIB (Hanpuknag, norivHux onepauint «l-Hi» ta « ABO-HI»), ane Takox yTpyaHKe nepesipaHHsa ge-
pesa BiaMOB;

— rorivHe aHanisysanHs Aepes BIAMOB Ta ifeHTUdIKyBaHHa NepepisiB KOPUCHE ANS BU3HEYEHHSA npo-
CTUX LWNAXIB BUHUKHEHHS BIAMOB Y y)Ke CKAAAHIN cUcTeMi, y skili MOXHa HE NMOoMITUTU KOHKPEeTHMUX Kombi-
Hauii NoAiA, WO 3yMOBIIOIOTL 3aBepLuanbsHy Nogdir.

ObwmexeHocTi:

— [0 ob4urcrieHs iIMOBIPHOCTI 3aBepluanbHol nogil 4ony4atoTh HEBUSHAYEHOCTI, NOB'S3aHl 3 IMOBIPHOC-
TAMY Ba3oBuX NoAiit. Lie Moxe CrpuinHIOBaTH BUCOKI PiBHI HEBU3HAUEHOCTI, SKLIO NMOBIPHOCTI BiAMOBY 3a a-
30BMX MOAIA TOYHO He BILOMI; ofHaK, y 10Dpe 3po3ymMiniit cucTemi MaXHa JOCAraTy BUCOKOIO piBHS 40BIpH,

— Y AeAKuX BUNagKax npuvnHHi nogil He nos'asaxi mixk coboto i Moxe ByTy Ba Ko BCTAHOBUTY, 4u Byno
[ONYy4YEHOo BCi 3HaUMMI LWNsixu 40 3aBepluansHol nogil. Hanpuknaa, 4onyyeHHs BCix fxepen 3aiMaHHs [o
aHanisyBaHHa NoXexi 9K 3aseplianbhoi nodil. ¥ LeoMy pasi aHaniayeaHHs MMOBIPHOCTEN HEMOXINBE;

— AepeBo BiJMOB — CTaTU4YHa MOAeslb; YacoBi B3aeMO3IaNeXHOCTI HE PO3rnaAaoTs;

— [epeBa BiAMOB MOXHa 3aCTOCOBYBATM TiNbKKY CTOCOBHO ABINKOBUX CTaRIB (HECMpaBHICTL/CNpaBHIiCTb);

— X0Ya BUAN NOMUIIOK MOAMHN MOXHA OXONUTU JEepEeBOM BIAMOB 3 SKICHUMUK XapakTepucTukamu, ane
3a3BMYal 4ONyYaHHs BiAMOB, CTYMiHb abo AKICTb SKMX YaCTO XapakTepuayloTh NOMUIIKY NOANHU, CTaHOBUTL
neeRi TpyaHouwi;

— [EPEBO BiAMOB HE JA€ 3IMOTU OXONUTU «eheKTt AOMIHO» YW YMOBHI BIAMOBMW.

B.14.7 PexomeHdoeaHi dokymeHmu

[EC 61025 Fault tree analysis (FTA) (AHanisysaHHs nepera BigMmoB (FTA)).

IEC 60300-3-9 Dependability management — Part 3: Application guide — Section 9: Risk analysis of
technological systems (KepysanHa HagiticTio. YactuHa 3. HactaHoga Wwoao 3actocysaHHsa. Po3ain 9. Axa-
Ni3yBaHHS PU3MKY TEXHOMOMYHUX CUCTEM).

B.15 AnanizyBaHHsa aepeBa nogin (ETA)

B.15.1 3acansHuil oensd

ETA — meTon rpadhivHOro NogarHs B3aeMOBUYYANbHVX MOCMIAOBHOCTEN NOAIN, WI0 HACTaKoTh 3a nep-
LIONOYaTKOBOIO NOLIE0, 3AMNeXHO Bif (PYHKLIIOBAHHA YN HEDYHKUIIOBAHHA PI3HOMAHITHUX CUCTEM, CIIPOEK-
TOBaHWUX L1151 NOM'sKWEHHA 1T Hacnigkis (AnB. pucyHok B.3). BiH moxe Byt akicHvmM abo KiNbKicHNM.

Ha pvicyHky B.3 nokasaHo npocTi oGYnCeHHs Ans npuknagdy AepeBa noAii, Konw BigranyeHHs Linkom
HeszanexHi.

PosropTatoun noaii ianom sk aepero, ETA gae MoxnusicTb Bigobpaxarn noripyBasibHi U NOM'aKLLy-
BanbHi NOAIT y BiNOBiAb Ha NepLIonoYaTKoBY NOAIK, YPax0oByYM 404aTKOBI cucTemu, dyHKLil 4m Bap'epu.

B.15.2 3acmocyeaHHsa

ETA MOXHa 3aCTOCOBYBaTU A4NA MOAENIOBAHHS, ODYUCITIOBAHHA Ta PAHXYBaHHSA (3 NOTNAAY Ha py3nK)
Pi3HUX CUEHapIB aBapin, o HacTatoTk 3a NepLonNoYaTKOBOK NOLIEL.

ETA moxe ByTv BUKOpUCTAHO Ha Oyab-aKiit CTafil KUTTEBOrO LMKITY NPOAYKUIT Y1 npoLecy. Woro mox-
Ha NPOBAAWTH SKICHO, W06 CrpusATU PO3POBNSHHIO METOAOM «MO3KOBOT araku» MOTEHUINHWUX cUeHapiis i no-
CNigoBHOCTEN NOZIN, O HACTaTbL 3a NepLIONoYaTKOBCK NOLIE, | BU3HA4YaTK Te, K Ha pesynbraTax Mno-
3HAYaTbCA Pi3HOMaHITHI criocobu 0BpobnanHs, 6ap’epy Yn 3acoby KOHTPOMNOBAHHSA, NPU3HaYeHi Ang no-
M'SIKLLYBaHHS HebaxaHuX pesynbraTis.

KinbKicHe aHanisyBaHHa npuaaTHe Ana po3rnafadHs NpuiHaTHocTi 3acobiB KoHTpontosaHHs. Hanvac-
Tilie #0ro BUKOPUCTOBYIOTh A8 MOAENOBAHHSA BIAMOB, KONW 3anpoBaXeHo YncenbHi 3acobu saxutanta.

ETA moxe 6yTy 3aCTOCOBAHO A515 MOAEMOBAHKA NePLIONOYaTKOBUX NOAIN, K MOXYTb 6YTN NPUYNHOW
wkoaw Yv Buroau. OpgHak oBCTaBnHK, 3a AKMX NPOBAAATE NOLLYK LUNSAXIB, ONTUMANbHNX, 3BAXAKYN Ha BUTO-
AW, YacTile MOAENI0TL 3a [OMOMOroK Aepesa pilleHsb.

B.15.3 BxidHi daHi

BxigHi gani taki:

— NEPENIK BNACTUBUX NepLLOro4aTKoBMX NOAIN;

— i{Hhopmauis npo 06pobneHHs, Bap'epy Ta 3acoBW KOHTPONIOBAHHSY, @ TaKoX TXHi IMOBIPHOCTI BiAMO-
BY (y pagsi KirnbkiCHOro aHaniayBanHs),

— OCHOBHI BIJOMOCTi NPO NPOLIECH, 3a AKX NOTIPLIYETHCS CUTYaUia y 3B'A3KY 3 NO4ATKOBOK BIAMOBOK.
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Mepwono4aTkosa FovaTok Mpatyoe YBiMKHEHHRA Peaynerar YacroTa
noAis noxexi crnpuHknepHa NOXEXHOT (Ha pik)
cucTema curnanizauir
MOXEWO-
raciHna

[aciHHA noxexi

BinbyBaeTbCs, 7.9 x 107
cursanisayio

BBIMKHEHO

Tak

0,999
Tak

faciHHs noxexi
BinbyeaeTsCA,
curHanisauiio
HE BBIMKHEHO

0,99 Hi

7.9x 107
0,001

Tak

0,8
[aciHHA noxexi

BinbyBaeThes, 80x 105
0.999 curdanisayiio !

Hi ' BBIMKHEHO

Tak

Bubyx
0,01 Hi [aciHHA noxexi

BinbyBaeTbCs, 8.0 x 107
0,001 curHanisauio
He BBIMKHEHO

1072 na pik

Hi
Moxexi He cTanocs 20x 1078

0.2

IEC 2064/09

PucyHok B.3 — lpuknag fepesa nogin

B.15.4 [Ipouec
MoByaosy Aepesa Nofiit nodYvHaoTh 3 BUOUpaHHa nepuiono4aTkosol noaii. Hewo moxe 6yTu Bunanok,

Hanpuknag, Bubyx nuny abo npuynHHa nodis, Hanpuknag, BiaMosa fxepena xusneHHs. [oTim nocnigosHo
NepeniuyoTb yxe 3anpoBagKeHi MYHKUIT Y4 CUCTEMK, NpU3HaYeHi Nnom'skwysaTh pesynsratu. [Ins KoxHol
hYHKLIT 4M cucTemu KpecnsTs fliHito, 1wob Binobpasunti ixHii cnpasHuil ctan abo Bigmosy. [lo KOXHOT NiHil
MOXe BYTU BiJHECEHO KOHKPETHY MMOBIPHICTb BIAMOBY | L0 YMOBHY MMOBIPHICTb KiNbKiCHO OUIHIOOTL, Ha-
npvknaa, Ha niacTasi eKCNepTHOrO CYMKEHHSA YW aHanisysaHHs AepeBa BiAMOB. TakMm YNHOM MOAENIITh
pisHi cnocoBu, NOYMHEIYM 3 nepiono4yaTkosoi noaii.

TpeBa BpaxosyBaT¥ Te, LU0 MMOBIPHOCTI Ha [iepesi NOAIN YMOBHI, Hanpukniag, iMOBIpHICTb (hyHKLIHOBaHHA
CNpVHKNepa — e He MMOBIPHICTb, oAepxara 3 BUnpobysaHb 3a HOPMasnbHNX YMOB, @ AMOBIPHICTb OyHKUI-
FOBAHHS 38 YMOB NOXEXI, CNPUYMHEHOT BUDYXOM.

KoXHWI Wnsix, Wo NpoXoanTh Kpisk aepeso, Bigobpaxae NMOBIPHICTL HACTAHHS BCIX NOAIN Ha LibOMY
winsxy. ToMy 4acToTy pesynsTaTty nofatoTb A0DYTKOM OKPEMUX YMOBHMX IMOBIPHOCTEN | YaCTOTH NEpLUOTO-
4aTKOBOI MOAT 3@ YMOBW HE3AMEXKHOCTI PIBHOMAHITHUX NoAiN.
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B.15.5 BuxidHi dani

BuxigHi aani ETA Taki:

— SKICHI onkcK noTeHuitHnX npobnem sk komBiHauin Nogin, o CNPUYMHIOKTL PisHI TMAW npobnem (aia-
Na3oH pPesyneTarie), 3yMOBAEHUX NEPLUCMOYATKOBUMM FIOLIAMW;

~— KIMbKiCHI OUiHKM YacToT abo MMoBIpHOCTEN NoAiN i BIAHOCHA BAromicTb Ri3HOMaHITHUX NOCMIAOBHOC-
Tel BigMOB i NoAINA, Kl LbOMY CNPUSIIOTD;

— Nepeniky pekoMeHallil WoA0 3MEHLIYBaHHS pU3uKiB;

~—— KIMbKICHI OUIHKM pPe3ynbsTaTuMBHOCTI pekomeraauin.

B.15.6 MMepegazu ma obmexeHocmi

[Nepesarn ETA:

— ETA yMOXnUBIIOE YiTke cxemaTudHe BigobpaxaHHs aHasnizoBaHux NoTEHLUIRHUX cLeHapiis, aKi B1-
NvBaloTL 3 NEPLUONOYATKOBOT NOAIT, a Takox BrnuBy He3BiAMOBHOCTI UM BiAMOBU cucTeM abo dyHKUIR, Npu-
3HAYEHMX 4NA NOM SKWYBaHHS Hacniakis;

— [a€ 3MOry BpaxoByBaTW TPMBANOCTI, 3anexHocTi Ta «edekT JoMiHO», oBTRIIUBI AN MoaenioBaH-
H5 B Aepesax BiAMOB;

— Jlae 3MOry Bifobpaxatu y rpaciyHoMy BUrMALAI NOCNIAOBHOCTI Nogin, siki Hemoxuuso BigobpasnuTu
3@ BUKOPUCTaHHA JEPEB BigMOB.

ObmexeHocCTi:

— ans 3acTocysanHA ETA sk yacTuHu scebidHoro 3aranbHoro oliHiBaHHsi NOTpibHo ineHTudikysaTy
BCi NOTEHUIAH] nepwonoYaTkoBsi nodil. Lie MoxHa BUKOHaTW, 3aCTOCYBABLUM iHLLWIA MeToZ aHanidyBaHHs (Ha-
nouknan: HAZOP, PHA), oaHak 3a Liei MeTORoMROrT 3aBXAN € PU3UK TOrO, Lo AEAKI BaXIMBI nepiluonovar-
KOBI nogii He Byne nomiveHo;

~ [IEPEBa NoAiN 3aCTOCOBHI TibKM 40 po3rnaganHa 0e3BiaMOBHNX | BIAMOBHUX CTEHIB CUCTEMMW, OTXE,
BaXKKO OXONUTY CRPABHI CTaHW i3 3anisHioBaHHaM abo BiZHOBHI NOAIT;

— BYAb-SKUIA WNAX 3yMOBIIOETLCA MOAISMMU, WO «Biadynuca» B nonepefHiX To4Kax poaranyxeHs
Y3O0BX LbOro WsNXy. ToMy po3rnsaaioTb YCi 3anexXHOCTi B3AOBXK MOXIMBUX wnaxis. OaHaK AesKi 3anex-
HOCTIi, HanpWKnaz, ChinbHi CKNagHUKN, CUCTEMM iHXEHEPHOro 3ade3nedYeHHs Ta BUKOHaBYWIA NePCOHan Moxe
ByTK He NOMIYEHO Yepes HeYBaXHICTb, LU0 MOXE CIPUYMHUTI ONTUMICTUYHI OLIHKKA PUSUKY.

B.16 AHanizyBaHHsA NMpUYuH | HACNIOKIB

B.16.1 3acansHull o2nsio

AHanisyBaHHs NpUYKH | HacNiaKiB — NogAHaHHA aHanisyBaHHa Aepesa BiAMOB | aHanisyeaHHa Aepesa
nofin. CnoyaTky BU3HA4aTh KpUTUYHY NOAI0, a NOTIM aHanisyloTe Hacnigku, KoMOIHY4YM NOTIYHI enemen-
T TAK/HI, wo BignosifatoTb cTaHam, siki MOXKYTb BUHUKHYTH, YUX BiAMOBaM CUCTEM, CNPOEKTOBaHNX ANs Nno-
M'AKLIEHHA HaCcnigKis nepuonoYaTkoBoi nolil. Mpuunny ctaHie abo BiAMOB aHani3yloTb 3 BUKOPUCTaAHHAM
aepes BigMos (anB. posgin B.15).

B.16.2 3acmocyeaHHs

AHanisyBaHHsa NpuYunH i Hacnigkis 6yno cnovarky poapobneHo sk HadiHui 3acid ybesnederHs KpuTtuy-
HUX CUCTEM, 110G YMOXJITUBUTH KpaLLle pO3yMiHHA BiAMOB CUCTEMM. Tak camo sik aHanisyBaHHs Aepes BiiMOB
MOro 3aCTOCOBYIOTh AN BifoBpaxeHHs SIOMiK1 BiAMOB, L0 NPU3BOASTL 40 KPUTUYHOT No4il, ane, NnopiBHAHO
3 NEPEBOM BiiMOB, BOHO € 6inbll DYHKUIAHUM, OCKINbKM fae 3Mory aHanidysaTh NoAil y XpOHOMOri4HIA No-
cnifnosHocTi. Llel MeTof Takox Aac 3mMOory OXOMNMIOBATW aHanisyBanHsaM HacnifKis 4acosi 3aTPUMKK, WO €
HEMOXIMBUM Yy AepeBax NOAiN.

Lieit MeToA 3aCTOCOBYIOTh NS aHani3yBanHsa pPisHOMaHITHUX cnocodis, SkUMY MOXe pearyBaTtu cucTe-
Ma MICMA HaCTaHHA KPUTUYHOT NOAIT, 3anNeXHO Bifl NOBEAIHKM KOHKPETHYIX NiACUCTEM (Hanpuknag, cucTem asa-
pINHOro pearysanHs). Mogati KinbkicHo, BOHU ByAyTb OLIHKOK MMOBIPHOCTI PI3HUX MOXJIMBMX HACMIAKIB Kpu-
TUYHOT noAii.

OCKiNbKK KOXKHa NOCNigoBHICTb Y Alarpami npuunH-Hacniakie € kombiHauieto Aepes BiAMOB HWKYOro pisHsA,
aHaniayBaHHa npuYKH i Hacnigkie MOXHa BUKOPUCTOBYBaTU Ak 3a¢ib BynysaHHsA GaratoposmipHux aepes
BiAMOB.

Hiarpamu cknagxi Woao po3pobrisHHa Ta 3acToCyBaHHA, TOMY 3a3BMYai IX 3aCTOCOBYIOTL TOAI, KOMK
BENMYMHa NOTEHLINHWX Hacniakis BiAMOBWU BMNPABAOBYE 3HAYHI 3yCUnns.
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B.16.3 Bxioni dani
HeobxigH1MMYW € OCHOBHI BIAOMOCTI NMPO CUCTEMY, @ TakOX Npo BUAW Ta cueHapil 1 BiAMOoB.

B.16.4 lpouec
Ha pucyHky B.4 nokasaro KoHuenTyanbHy AiarpaMmy TUNOBOro aHanisyBaHHs NpuynH i Hacniakis.

Onwuc Hacninky >

Onuc Hacnigky

Onwc Hacnigky

Onuc Hacnigky

____/
Hi Tak
Ymoga
Hi Tak
YMoBa [epeso
l Bigmos 3
Yacosa 3aTpumka )
] Hepeso
" Tax BigmoB 2
Ymoea
! N\
[MepwonoyvaTtkosa L
noais
Lepeso
Bigmos 1
[epeso
BiAMOB
IEC 2065/08

PucyHok B.4 — Npuknag axanisysanHsa npu4uH i Hacnigkis

MeTtoguka Taka:

a) iaeHTUdIKYI0Th KpUTNYHY (abo neplionovaTtkoBsy) noAito (eksiBaneHTHy 3aBepluanbHii noail fepesa
BiAMOB | nepuwonoyaTkosii noail gepesa noain);

D) po3pobnsTh | nepeBipATL AEPEBO BIAMOB WOAO0 NPUYNH NEPLLIONOYaTKOBOT NOAIl, 9K onvcaHo
B po3aini B.14. BukopncToBYHOTE Taki cami CUMBONHK, WO Ry CTaHAapTHOMY aHanisyBaHHi Jepes BiaMOB;

C) NpUIAMaKOTL pillEeHHs WoA0 NOPSAKY po3rnaganis cTaxis. e mae ByTv noriusa nocnigosHicTb (Ha-
NpWMKNag, XPoHOomMoriyHa NocninoBHICTb, Y 5K BOHW BUHUKAKOTL); :

d) ByoytoTh LUMSXM BUMHUKHEHHS HacnifKis 3anexHo Big pisHux cTaHis. Lle cxoxe Ha nobynosy aepesa
noAin, ane posrany>XeHHs LUNAXiB NOKasyTb Yy popmi BroKy, y SKoMy 3a3HayarTb KOHKPETHWUIA 3aCTOCOBY-
BaHWM CTaH;

€) 3a yMOBW, LLO AN KOXHOro BIOKy CTaHy BiAMOBY HesanexHi, Moxe 6yTu 064nucrieHo MMOBIpHICTb
KOXHOro Hacniaky. ns usoro tpeba crnodarky npunncatii AMOBIPHOCTI KOXXHOMY Buxoay Onoky cTany (BuKo-
PUCTOBYIOUM, 3a AOUINBHOCTI, BIANOBIAHI AepeBa BiAMOB). IMOBIpHiCTL Toro, 110 ByAb-gKa 3 NOCNIAOBHOC-
Tel 3yMOBUTL KOHKPETHWI HACMIAOK, BU3HAYaI0Th NePEMHOXEHHSM IMOBIPHOCTER KOXHOT NOCHiJOBHOCTI CTaHIB,
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SKa 3aKiHYYETBCH LM KOHKPETHUM HacnigkoM. HKILO KinbKa NOCNiA0BHOCTEN 3aKiHYYIOTECSH TakuM CaMum
HacnigkoM, TO MMOBIPHOCTI KOXHOT MOCAIACBHOCTI 404a0TL. AKWO MK BIiAMOBaMM CTaHiB neBHOT NOCiA0B-
HOCTI € 3aNeXHOCTI (Hanpuknag, BigMoBa [PKepena XUBMEeHHs MOXe CMPUIMHATY BIAMOBY KifTbKOX CTaHIB),
TO X Tpeba po3rnsaHyTY nepen 064UCTIEHHSAM.

B.16.5 BuxidHi danxi

Buxinxi gari aHanisyBanha npuumH i Hacniakis — rpadidyHe 306paeHHs Toro, Ak cucTema MoXe BUATH
3 rafy, 3 MokKasoMm MNpUYnH | HaCcMigxis, a TakoX KiflbKicHa OLiHKa NMOBIPHOCTI BUHUKHEHHS KOXHOIMO MOTEH-
LinHoro Hacnigky, 6azosaxda Ha aHanisysaHHi UMOBIPHOCTE! BUHUKHEHHST KOHKPETHUX CTaHIB yHacnigok kpu-
TUYHOT NoAiT.

B.16.6 lTepesazu ma o6mexeHocmi

AHanizyBaHHs NPUYKNH Ta HAcNigKiB Mae Taki cami nepeBariy, Wo 1 AepeBo Nodii Ta Jepeso BigMOoB pa-
30M. Kpim Toro, BoHO nosbasneHe Aesknx oBMexXeHocTeN UMX METOAIR, HAAa4YM 3MOry aHanizysaTtun noaii,
SKi pO3BMBANTLCS 3 NUHOM Yacy. AHaMI3yBaHHA NPUYMH | HACIAKIB YMOXNUBITIOE BCeBidHe YSBNEHHA Npo
CUCTEMY.

OBmexeHicTio € Te, Wo e MeTod CKnaariluvii 3a ananisysaHHs Aepesa BiAMOR | AepeBa No4in, sK
3 nornsiAay nobynosy, Tak i 3 nomsay cnocoby onpautoBaHHs 3anexHOCTEN N Yac KiNbKICHOro aHaniayBaHHs.

B.17 AHanizyBaHHs NpUYMHHO-HACINIAKOBUX 3B’A3KIB

B.17.1 3acanbHul o250

AHanizyBaHHs NPUMMHHO-HACNIAKOBKX 3B'A3KIB — CTPYKTYPOBaHUA MeTo, SKKA Aae 3MOTY IAEHTUMDIKY-
BaTu MOXIUBI MpUYUHK HebaxaHoi noail yn npotnemun. BiH cucTeMaTvaye MOXITMBI 3yMOBMIOBANbHI HUHHU-
KW y 3arasbHi kateropii Tak, Lo MOXHa po3rnsgaTt Bei Mmoxnuei rinotean. OgHak cam no cobi BiH He Brasye
Ha hakTWYHI NPUYMHK, OCKINbKM 1X MOXKe BYTU BU3HAYEHO TiMbKW 3@ JONOMOroK SIMCHUX A0Kasis i eMniphy-
HOTC TeCTyBaHHs rinoTes. IHdopmauiio nogatoTe y hopmi Aiarpamu lcikaeu («pub'ayoro KicTakar), iHo4I —
y hopmi pepesononibHol giarpamu (gne. B.17.4).

B.17.2 3acmocyeanHs

AHanisyBaHHs NMPUYMHHO-HACIILKOBUX 3B'A3kiB 3abesnedye CTPyKTypoBaHe rpadidHe BigoBpaxenHs ne-
peniky NpUYnH KOHKPETHOro BNMvBY. Bnnuns moxe GyTun no3nTMBHUM (Linb) Yu HeraTuBHymM (npobrnema) 3a-
NEXHO Big OTOYEHHS.

BOHO Aae 3Mory po3rmsaatv BCi MOXIMBI cueHapil Ta NpUYMHK, 3a3HaueHi rpynoto eKCnepTia, a Takox
BUPOOUTM CninbHe pilleHHs CTOCOBHO HaANNpaBAonoAiDHILUUX NPUYNH, sIKe NOTIM MOXe DyTn nepesipeHo
EMMTIPIMHUM TeCTyBaHHAM abo OLHIOBAHHAM HasiBHUX AaHMX. Ha rnovaTky aHanisyBarHA oouinbHile postuv-
peHo oBMipKyBaTh MOXIUBI NPUHMKK | NOTIM BMPOBKTU NOTERUIAHI rinoTesn, siki Mmoxe ByTn po3rnanyTo BinsLu
hopmanizosanum cnocobom,

Mobynosy Aiarpamu NPUYMHHC-HACNIAKOBUX 38'A3KIB MOXHa NpoBaauTy 3a noTpebu

— BU3HAYUTU MOMUTINBI NEpPLIONPUYMHU, OCHOBHI NIACTAaBM KOHKPETHWX BAMMBY, NPOBremu 4u craHy,

— BiACOpTYyBaTX Ta NOB'A3aTH AesiKi 3 B3aEMOAIA MK YNHHMKaMM, WO NO3HaYa0ThCA Ha KOHKPEeTHOMY
npoueci;

— npoaHaniayratu HasieHi npobrnemu 3 TUM, o6 MoxHa Byno BUKOHATU KopurysarsHy Aito.

MeTopa nobynoew fiarpamu NpUHNHHO-HaCIiAKOBUX 3B'A3KIB MaE Taki nepesaru:

— YBary eKCnepTiB 30CePeKERO Ha KOHKPETHIN npobnemi;

— [2€ 3MOry MONREruMTU BU3HaYaHHS NepLIonpUYmH rnpobnemm 3acTocyBaHHAM CTPYKTYPOBaHOIO Nigxoay;

— cnpyisie cnisnpaui y rpyni Ta BUKOPUCTAHHIO 3HaHbL TPyMy Wo40 npogykuii 4 npouecy;

— [1a€ 3MOTY BUKOPWCTaTY BNOPAAKOBAHWIA | 3pYy4YHUA NSt CIPUMHATTS hopMaT BiAODpaXeHHa 3anex-
HOCTEeN y Ziarpami NpMYMHHO-HacNIgKOBUX 3B'ASKIB;

— BKa3ye Ha MOXJIMBI NPUYNHNA 3MIHIOBAHOCTI NpoLecy;

— [a€e 3MOry BU3Ha4nTy chepn, y siknx Tpeba 30uparty AaHi And NOAanbWOoro BUBYEHHS.

AHanizyBaHHA NPUYMHHO-HACMIAKOBUX 3B'A3KIB MOXHA 3aCTOCOBYBATU AK OAVH 3 METOAIB aHanisysaH-
HS NepwonpuyunH (ouB. posain B.12).

B.17.3 Bxidni dani

BxigHuMu naHuMu asanisysardHsa NpUYuHHO-HacnigKoBUX 38'A3KIB MOXYTb BYTH piBeHb (PaxoBOi KoMne-
TEHTHOCTI Ta AocCBig ydacHukiB, abo nonepeaHbo po3pobneHa MOAerb, SIKY BUKOPUCTOBYBANMN B MUHYITOMY.
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B.17.4 [Ipoyec

AHarizyBaHHs NpUYMHHO-HACMIAKOBUX 3B'S3KIB Mae NPOBOAWTYU rpyna ekcnepTis, Aobpe 06i3HaHuX 3 npo-
Bnemoto, Ky NoTpidHO po3r’azaTn.

OCHOBHI 3TanW aHanisyBaHHsA NPUYMHHO-HACNIAKOBMX 3B'S3KIB Taki:

— YCTGHOBMIOIOTL BMNWB, SKUA aHanisysaTuMyTb, i 3a3HavatoTe Noro B Bnowyi. Bnnus moxe 6ytn no-
3UTUBHUM (UiNb) YK HeratuaHuM (npobnema) sanexHo sig obcTasuk;

— BU3HA4al0Tb OCHOBHI kaTeropil ffpuunH, sinobpaxenux Brokamu Ha giarpami Icikasu. Akwo npobne-
Ma ros’aAzana 3 CUCTEMOLD, KaTeropil MoxyTb ByTi Taki: nepcoHarn, yCcTaTKkoBaHHs, cepeoBULLEe, NPoLecH
Towo. OnHak Tx snbupaTs 3aneXHO Bif KOHKPETHOMO OTOYEHHS,

— BIUCYIOTH MOXJIINBI MPUYMHM ANA KOXKROT OCHOBHOT KaTeropil, BUKOPWUCTOBYIOUM Tk Ta Mifgrinku ans

OMUCaHHSA B3GEMO3B'A3KY MDK HUMU;
— BiANOBIgatOTL Ha 3anUTaHHA «4oMy?» abo «UnM Lie CTIpUYMHEHEe?», 106 YCTaHOBIUTYU 3B'A3KM MK Npu-

YnHamMy;
— KPUTWUYHO @HanisyloTs yci rinky, wob nepesiputy y3rofXeHicTo | MOBHOTY Ta BNEBHUTWUCE Y TOMY,
L0 MPUYMHUN 3aCTOCOBH] 1O OCHOBHOMO BNANBY;
— BU3HAYalTL HanpasAonoAIbHILLI NPUYNHY, CAMPADYNCL Ha AYMKY TRYNU Ta HaasHi 4oKasw.
PesyneTaTv 3a3suyain Bigobpaxatots aK giarpamy Icikaeu («pund’'suoro kictakar) (ave. pucyHok B.5) abo
aepesonogibHy aiarpamy (avie. pucyHok B.6). Jiarpamy IcikaBu CTpyKTYpyOTb NOLINOM NPUYNH Ha OCHOBHI
kaTeropil (nogawi nidiamu, Wo BiaxonsTs Big pyvb’ayoro xpebTa), BUKOPUCTOBYIOWU TifkK Ta Niarinky, sxi onu-

CYIOTb KOHKPETHILLI MPYYMHA B LUX KaTeropisax.

Kateropis Kateropis KaTeropis
npuuny 5 MpUsnH 3 npnymrH 1
MpuynHa )
~ ﬂpquHa\\
7 Mpuuuna
Mignpuyunna / / / /
: \ BMANVIB
/ 4
/ /
/ 1/ / 4 /I"
, s /
/ ——] /
) Yay /
/ / /
/ / /
KaTteropis ‘ KaTeropis Kareropis
npuimMH 6 npuunH 4 npyK 2
|EC 2966/09

PucyHok B.5 — lNpuknag giarpamu Icikasy («pub’avoro kicTskar)

[epesonogibHe BinoGpaxeHHs 30BHIWHBO Haragye Aepeso BiAMOB, are Moro 3asenya po3ropraloTs
3nisa Hanpaso, a He 38epxy BHU3. OaHak uei MeToa He Jae 3MOrM TOYHO KiNbKICHO OLIHNTU MMOBIPHICTL
rOMI0BHOT NOAIT, OCKINLKN NPUYMHEMN € MOXIINBI 3YMOBIOBASbHI YNHHUKN, a He BI,D,MOBM MMOBIpHICTL BU-

HUKHEHHS! AKUX Bifoma.
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Pucytok B.6 — [Mpuknag aepesonogiforo 3obpaxeHHs aHanisyBanha
NPNYUHHO~-HACNIAKOBWX 3B A3KIB

[MpuynHa —
KaTteropia
npuymnH 1
[TpuynHa —
MpuivHa
Kareropis BAVB
NpWdnH 2
[pnynHa
Kateropis
npu4uny 3
fpuynna _—
IEC 2067/09

AHani3yBaHHs 3a A0NOMOro Aiarpam NpUHUHHO-HACHIAKOBUX 3B'A3KIB 3a3BKYan € AKICHIM METOOM.
MoxHa NPURYCTUTY, LU0 MMOBIPHICTb BUHUKHEHHS Npofnemu gopisHoe 1, | HaaaT MMOBIPHOCT y3arasibHe-
HUM NpUYMHaM, NOTIM NIANPUYMHAM 3aNEXHO Bif CTYNeHs BNeBHEHOCTI B IXHIW gopeyrocTi. OfHak 3ymoB-
MoBanbHi YMHHMKY 4acTo B3aEMOLITb MK COBOI0 | 3yMOBNIOIOTh BUHNKHEHHS BNNWBIB CKMAAHUM YUHOM,

yepes Wo KiNbKiCHe aHaniayBaHHa HeedekTusHe.
B.17.5 BuxidHi @aHi

Buxigxi AaHi aHanisysakHs NpuynMHHO-HacnifgkoBux 38'A3kis — Aiarpama lcikasu abo gepesonogibHa Alar-
pama, siKa Nokasye MOMIIMBI Ta NpaBaonoAibri NpuunHw, ix Tpeba nepesipsTy Ta eMNipnyHO TecTyBaTw, nepLu

HixX po3pobnsaTu pekoMeraauil.
B.17.6 [Tepesazu ma obmexeHocmi
Mepeparm:
— 3anyyeHHs NOTPIOHMX excnepTiB, AKi NPauioTs Y rpyni;
— CTPYKTYpOBaHe aHanizyBaKHs,
— po3rNsfanHHa BCiX npasRonodibHmx rinoTes, 7
— rpachiyHe iMCTPYBaHHA pesynbTaTiB y 3pyydHin Ana canViH’ﬂTm dopmi;
— BU3HaYeHHs cdep, aKki noTpebylTb 4ONOMIKHNX AaHWX;

— 3Mora iaeHTUMdIKyBaTy 3ymMmosnioBansHi YNHHUKY Ak Baxanux, Tak | Hebaxanux snnueis. NosutnsHe

AKUEHTYBaHHA Ha NUTaHHI MoxXe niaTpumaTi Binbsluy 3ayikaBneHicTb | 3any4eHiCTb.
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OBmexeHocTi:

— rpyna ekcnepTis MoXe He MaT¥ HeobxifHol NpohecinBoi KOMAETEHTHOCTI;

— He € CamooCTaTHIM nNpouecoM, ANns BUpOoBrsHHA pekoMeHaauUin noTpibHO BYUKOPUCTOBYBATH HOTO SIK
4acTURY aHani3yBaHHR NEPLONPUYMH;

— € METOAOM BigobpaxaHHA NPUYMH 33 MO3KOBOT aTaku, @ He OKPEMUM METOAOM aHani3yBaHHs;

— MiAPO3AINAHHA MPUYNHHUX YMHHWUKIB HA OCHOBHI KaTeropii Ha noYaTtky aHanisysaHHs MoXe He fasa-
TV 3MOTY @f1eKBATHO BPaxoByBaTh B3aEMOZIT MK KAaTEropismMn (Hanpuknag, Kon BigMosy yCTaTkoBaHHs crnpu-
YMHEHO NOMUAMKOK NI0AMHN abo npobnemu MIACLKOrO YWHHNKE 3yMOBEHT HEAOCKOHATICTIO NPOEKTY).

B.18 AHanizyBaHHA piBHiB 3axucty (LOPA)

B.18.1 3aecaneHul o2nsad

LOPA — HaniskinbKiCHWIA METOA OLiHIBaHHS pY3uKiB, NOB'A3aHUX 3 HeBaXaHUMU Nogiet Yn CLeHapiem.
Bin gae 3aMory npoaHanisysatu, 4 € JOCTaTHIMUM 3aX04N KOHTPOMKBAHHA YW NOM SKLLYBAHHSA PUSUKY.

BubupatoTs napy npuunHa-Hacrigok Ta iGeHTUMIKYIOTb PiBHI 3aXucTy, ski 3anobiraoTs BNKUBY, LLO Npu-
3BOAWTL A0 HebaxaHoro Hachiaky. OBYucniornTh NOPALOK BENUYUHN, LoD BUIHAYUTY aeKBaTHICTb 3aXUCTY
AT 3MEHLLEHHS PU3UKY A0 NPUAHATHOTO piBHA.

B.18.2 3acmocyesaHHs

LOPA MoxHa 3aCcTOCOBYBATY SIK SKICHUIA METO[, TiNbKM Wob KpUTMYHO NpoaHanisyeaTyu piBHI 3axucTy
MK HeBe3neYHM YUHHUKOM abo NpUYMHHOK MoAielo Ta pesynsTaToM. 3a3Buyalt HaniBKkinbKICHUI niaxig 3a-
CTOCOBYIOTL AN AoAaHHs GinbLiol CTPOrocTi npoLecis BlACOPTYBaHHS (Hanpvknag, nicns HAZOP abo PHA).

LOPA — ue ocHoBa ANg cneundikyBaHKa He3anexHux pisHis 3axucty (IPL) i pisHie uinicHocTi 6eane-
ku (SIL) Ans KOHTPONLHO-BUMIpHOBAITbHUX CUCTEM, ONMcaHuX y cTaHJapTax cepii IEC 61508 Ta IEC 61511,
BM3HAYaHHA BMMOT [0 pieHia uinicHocTi 6eanekn (SIL) 45159 KOHTPONbHO-BUMIDIOBANbHUX cucTem Geaneky.
LOPA moxHa sacTocoByBaT, Wob cnpuaTU pesyrsTaTvBHOMY POSIOAINEHHI0 PECYPCIB 3MEHLLEHHS PUSUKY,
aManiaylouy aMeHLEHHS pPUanKy, 3abesnedysaHe KOXHUM PIBHEM 3aXUCTY.

B.18.3 BxidHi dani

Bxigri pari LOPA:

— OCHOBONOMOXHA iHhopMaLlisi CTOCOBHO PU3NKIB, 30KpeMa Hebe3neuynnx YNHHWKIB, NPULUH | Hachigxis
(Hanpvknag, ogepxysaHa 3a PHA);

— iHdhopmauis cToCoBHO 3acobiB KOHTPOMIOBAHHA, 3aNpoBaaX eHNX UM NPONOHOBAHUX;

— 4acToTa NpUYUHHNX NoAaii, iIMOBIPHOCTI BIAMOBMW PiBHIB 3aXUCTY, BENWYMHA HACTIAKIB | BU3HaYeHu

OONYyCTUMUA PU3IK;
— YacToTa NnepLIonoYaTkoBMX NPMYMH, IMOBIPHOCTI BIAMOBMY PIBHIB 3aXUCTy, BENWYMHa HachiaKis | Bu-

3HAYEHHA JOMYCTUMOTO PUSKKY.

B.18.4 lpoyec

LOPA npoBagunTh rpyna ekcnepTis, 3acTOCOBYHOYM TaKy npoLeaypy:

— BUW3Hayae NepLIonoYyaTKoBi NPUYMHK HEDAXKAHOro pesynsTaTy i NOWYK AaHUX 38 YacToTo Ta Ha-
cripkamu BNvBIB, ‘

— BuBupac okpemy napy npuyvHa-Hacnigok;

— ineHTudikye pigHi 3axncTy, siki 3anobiratoTs ToMy, Wod nprvrHa npussoauna 4o HebaxaHnoro Hacnigky,
i aHasni3ye IXHIO pe3ynbTaTUBHICTb;

— ineHTudikye HesanexHi pisHi saxucTy (IPL) (He BCi piBHI 3aXUCTy He3anexHi);

— KinbKiCHO OLiHIOE MMOBIpHICTE BiaMOBM KoxHOro 1PL;

— NOEAHYE YacToTy NepLIonoYaTkoBOT NPUYMHN 3 IMOBIPHOCTSIMU BiAMOBM KoxHOro |PL Ta mogipHoc-
TaAMU Byb-gKNX YMOBHUX MoaudbikaTopis (Hanpuknag, Y Byae npucyTHS NioguHa, Ha SKy YUHUTUMETHCS
BrXB), Wob BU3HAYUTN HacTOTy BUHWKHEHHA HebaxaHoro Hacnigky. YactoTy Ta MMOBIpHOCTI BU3Ha4akTh 3

BUKOPWUCTaHHSIM NOPSLAKIB BEMVYKHY,
— NOpIBHIOE 0BYNCIEHNH pIBEHD PU3UNKY 3 PIBHAMMW TONEPAHTHOCTI A0 pU3uMKYy, LWob BU3HaYUTU noTpedy

[0AaTKOBOrO 3axXUCTY.
IPL — cuctema npucTpois abo ais, ki cnpomoxHi 3anobiratn Tomy, wWob cueHapiil NpU3BoaMB 10 CBO-

ro Hebaxanoro Hacriaky, HesanexHo BiA NpUYMHHOT NoAil |y Oyab-AKOro iHLIOMo PiBHS 3axXUCTY, NOB's3annX
3 UMM cLeHapiem.
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[PL oxonntoroThb:

— KOHCTPYKTVBHI 0coBnmBOCTI;

— NpUCTPOT DIZNYHOIO 3axucTy;

— cucTeMmn DRIOKYBaHHA Ta BUMUKaHHS,

— 3acobu curHaniayBaHHa y KpUTUYHMX CUTYaLIAX | pyYRe BTPYYaHHS,

— QI3UYHKA 3axUCT nicnst HacTaHKA noail;

— CUCTEeMU aBapitHOro pearysanHs (Mpouesypu Ta IHCNEKUiIHI nepeBipku He € HE3aNeXHNMU pPiBHAMU
saxmc:Ty)..

B.18.5 BuxidHi QaHi

Mae ByTn BupobneHo pekomeraauil wono byab-skux SONOMKHUX 3aCOBiB KOHTPOMIOBaHHA Ta Wo40 pe-
3YNBTATUBHOCTI X 3aCODIB KOHTPOKOBAHHSA CTOCOBHO 3MEHLUEHHSA PUSUKY.

LOPA — ofHa 3 METOAMK, BUKOPWUCTOBYBAHWUX AMs 3aranbHOro OUiHoBaHHs SIL y pasi po3rnsagaHHsa cuc-
TeM, NOB'A3aHNX 3 Be3neKoto, Ta KOHTPOSIBEHO-BUMIPHOBATBHUX CUCTEM.,

B.18.6 lNepegazu ma ob6mexxeHocmi

Mepegaru:

— noTpebye MeHLUe 4acy Ta pecypcis, HiX asanisyBaHHs gepesa BigMoB ado LINKOM KinbKiCHe 3aranbHe
OLHIOBAHHA pW3KKy, ane Binbll CTporni 3a sKicHi Cyb'eKTUBRI CYAKEHHS,

— CNpuse ieHTUdIKYBAHHIO HARKPUTUYHILLMX PIBHIB 3aXMUCTY Ta 30CEPEIXEHHID PECYPCIB HA HUX;

—— Jlae 3mory ineHTudikyBatih onepadii, cuctemm Ta npouecy, 3acobu 3axuLLaHHa SKux € HeocTaTHIMY,

— 3acepeppKye yBary Ha HalnBaxuux Hacrigkax.

ObmexeHocTi:

— LOPA 30cepemxye yBary 04HO4ACHO Ha 0HIN napi npuymHa-Hacnifok i ogHomy cueHapii. CknagHi
B3aeMogil MK pusnkamu abo Mix 3acobamu KOHTPOMIOBaHRA HE PO3rNAAaKTh;

— KINbKICHI pU3nKn MOXyTb HE BPEXOBYBATU BIAMOBHM 3aranbHOro xapakrepy,

— LOPA He 3aCTOCOBHWUI 40 AYXe CKnagHux cueHapile 3 6aratbma napamu npuvnHa-Hacnigox abo
3 PIBHOMAHKITHUMM Hacnigkamy, Lo BNAIMBaIOTE HA Pi3Hi 3allikaBreri CTOPORU.

B.18.7 PexomeHdoeaHi dokymeHmu

IEC 61508 (yci yactunn) Functional safety of electrical/electronic/programmable electronic safety-related
systems (®@yHKLUiAHa De3NeUHICTb enexTPUYRUX, ENEKTPOHHUX, NPOTPaMOBHUX ENEKTPOHHUX CUCTEM, NOB’A3a-
HUX 3 He3nekoro).

IEC 61511 Functional safety — Safety instrumented systems for the process industry sector (®yHkUiAHA
Besneka. KOHTponsHo-BUMIpOBanbHi cuctemu Sesnekn 4ns odpodbHOT NPOMUCIOBOCTI).

B.19 AHanisyBaHHA gepeBa pilleHb

B.19.1 3aecansHull o250

Depeso piweHb 300paxye ansTepHaTUBHI BapiaHTu Ta pesynbraty pilieHb NoCAiA0BHO, a4y 3MOTy
BpaxoByBaTW HEBU3HA4eHi pesynsrat. BoHo nogidHe 0o AepeBa nogit y TOMY, L0 BOHO NOYNHAETLCS 3 Nep-
LONOYATKOBOT NOAIT YN MOYATKOBOIO PilleRHs | MOAEMNIOE Pi3Hi WNSXK Ta HACMIAKK sIK pesynbeTar nogin, sk
MOXyTb BiADyBaTUCA, Ta PI3HUX pilleHb, WO iX Moxe ByTU NpURHATO.

B.19.2 3acmocyeaHHs

[lepeBo pileHb 3aCTOCOBYIOTh Y KepYBaHHI MPOEKTHUMU pU3nKamu Ta 3a iHwux obecTasuH, Wob gono-
MOITV BMBpaTtu HankpaLymil cnocib Al 3a HasBHOCTI HeBM3HaYeHoCTI. IpadhivHe BIAODpaXeHHR MOXe TakoX
CNPUATU OBMIKIOBaHHIO iIHhOpMaUieto LLoA0 NiIACTaB NPUMHATTS pilleHb.

B.19.3 BxidHi daHi

MraH NpoekTy 3 ToYKaMu NPUIHATTS pitleHb. [Hdopmalis npo MoXAMBI pesynsTaT pilleHb i Npo BuU-
naaxoBi nogil, siki MOXyTb M03RaYaTUCS HA PILLUEeHHSAX.

B.19.4 lIpoyec

[lepeBo pilleHb NOYMHAETLCH 3 NOYATKOBOIO PILLEHHS (HanpukItag, NpUCTynuTy Jo NPOeKTY A, a He [0
npoekTy B). AKWo po3rnaaatv ABa rinoTeTU4HUX NpoekTu, TO i noAii BigbysatumyTecs pisHi i, Bianosiaxo,
HeoOxigHo Oyae npuiAmMaTyt pisHi nporHo3oBaHi piweHHs. Llei npouec 306paxytoTb y BUIMaAi Aepesa, noaid-
HOFO [0 AepeBa nogin. Moxe ByTh KinbkiCHO OLiHeHO MMOBIPHICTL MOAIA, @ TaKoX BUTPaTH WOLO KiHLEBOTO
pes3ynbTaTy UM KOPUCHICTb KIHLEBOro pesynsTaTy, 40 SKOro Befe Uel Wnsax.
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JlorivHo, wWo iHopMayis CTOCOBHO HanKpaloro WsxXy NpURHATTS pilleHb Mac ByTy Takow, ska fae
3MOTY OZ1EPXKYBATW HaloYiKyBaHIlLie 3HaYeHHs 9K 4OOYTOK YCIX YMOBHUX iIMOBIPHOCTEN Ha LbOMY LINAXY Ta
3Ha4YeHHA pesynsLTary.

B.19.5 BuxidHi Gani

Buxigni gai Taki:

— NOriYHe aHanisysarHHs pUsuky 3 BigoBpackeHHAM PI3HUX BapiaHTig, sKi MoXe BYTU NPUNHATO;

—- 004YNCNEHHS OYiKYBaHOIO 3Ha4YEHHS 4N KOXKHOIO MOXUTUBOIO LLASIXY.

B.19.6 Mepegazu ma o6mexxeHocmi

Meperarw:
— YiTKe rpachiuHe 306pakeHHsa noapobuue npobnemy, NOB'A3aAHOT 3 NPUNHATTAM PiLLEHHS;

— 3Mora obYMCNIBaTIY Halkpaluni BapiaHT y NesHiin cutyauii,
ObmerkenocTi:
— BEMVKOPOIMIpHI fepeBa pillleHs MOXYTE ByTH HaaTo CKNaagHUMU, YTPYLHIOYM 0OMiHIOBaHHS iHOp-

Mauier;
— MOXNVBa TEHAEHUIA HaAMIPHO CrIPOLLYBaTK CUTYauilo 3 TiM, Wob maTtu amory 3o06paxaty 1y hopmi

aepesononibHol giarpamy.

B.20 3arasnbHe ouiHOBaHHA HaginHocTi noanHu (HRA)

B.20.1 3azaneHull o2nad

3aranbHe OUHOBaHHA HaginHocTi nioanHn (HRA) CTOCYETbCA posrisianHHs BINUBY NIOAEN Ha AiesicTb
CUCTEMY | MOXe BYTY BUKOPUCTAHO ANs OUIHIOBAHHA BNAMBY NOMWIOK JTIOAUHW Ha CUCTEMY,.

[nsa GinbwocTi NpoLeciB npuTamaHHa NoTeHUinHa MOXJINBICTL MOMUITKU NI0AWHU, 0cOBNMBO B pasi, Konu
B ONepaTopa HeJO0CTaTHLO Yacy ANA NPUAHATTS pilleHHs. IMOBIpHICTb Toro, Lo npobnemun HapocTaTuMyThb
i CTaBaTUMyTL 3Ha4YHUMK, Moxe Byt mana. Ograx iHoAi fif ToaNHW CTae eAVHOK NEPEnoHor, Lo 3anobi-
rac pO3BUHEHHIO NOYATKOBOT BiAMOBKM A0 aBapii.

BaxunumsicTe HRA nigTBepaxeHo pisHOMEHITHAMM aBapisimn, 3a SKUX KpUTUYRI NOMWIKK NKOAVHK CRpus-
Ny KkaTacTpodivkii nocnigoBHOCTI nogin. Lli asapii € sacToporamMmun npoTh 3aransHux OuUiHIOBaHb PU3UKY, 30-
cepeKyBaHuX BUHSTKOBO Ha TEXHIUYHNX | nporpammunx sacobax cuctemu. Boru nokasytots Hebesneky irHopy-
BaHHS MOXXIUBOCTI BNAVBY NOMUSIKN mioaviHi. Kpim Toro, HRA € KoprcHUMy Anst BUSIBNEHHS NOMUITOK, AKi MO-
XyTb HEraTWBHO NO3HaYaTMCH Ha NPOJYKTUBHOCTI, | BUHaxXo4XeHHs cnocobiB, SKMMU onepaTopu Ta nepco-
Han 3 TexHi4Horo 0BCyroByBaHHS MOXYTb YCyBaTY L NOMUNKW Ta jHLWI BIIMOBM (TEXHIYHI Ta nporpamyi).

B.20.2 3acmocyeaHHs

HRA moxe Byty akicHum abo kinbkichum, AxicHe HRA 3acTocoByoTh AN igeHTUMDIKyBaHHA noTeHLin-
HOT MOXXTUBOCTI ROMUMKY NIOAUHU Ta T NpnYnH 3 TUM, WoD MoxHa Byno sMeHWnT AMOBIPHICTE NOMMUIIKM.
Kinbkicie HRA 3acTOCOBYHOTH ANA HaAaRHA AaHWX Npo BIMOBU 3 BNHM NoaAnHn Ana FTA un iHlLnx meTogis.

B.20.3 Bxidwi dani

BxigHi naxi HRA Taki:

— iHtbopMaLlist, 3a AKOK MOXHA BU3HAUNTY 3aBAaHHA, L0 NOrO Mae BUKORaTV NepCoHarT;

— Hakomnu4eHi gaHi Woao TUNIB NOMUNOK, WO TPANISTLCSA HA NpakTUL, | WoAo NOTEHLIAHOT MOXIN-
BOCTI IOMWOK;

— (haxoBa KOMMETEHTHICTb OO0 NOMUAOK NIOAMHN Ta iX KINbKICHOTO NOAaHHS.

B.20.4 lIpoyec

Mpouec HRA (auns. pucyHok B.7) Takuid:
— BuaHauyeHHs npobnemMu — AKi TUNK 3anydeHHs MogrHN NoTPIBHO AoCNIAUTU/3aransHo OUiHUTA?

— AHanizyBanHs pobounx 3aBpaHk — siK pobodi 3aBAaHHs BUKOHYBATUMYTb | siKi fONOMIKHI 3acobu

Byne notpibHo, Wb ninTpumaTy ecbeKTUBHE BUKOHAHHA?
— AnanizyBaHHs ITOMUITIOK NIOANHK — Yepes uo poboye 3asaanHaA Moxe ByTu He BUKOHAHO: siki No-

MUK MOXYTb BYTU Ta K IX moxe ByTH BunpasneHo?
— 306paxaHHa — 5K Lii NOMWUIKW 441 HeBAava y BUKOHaHHI pobo4oro sasaaHks moxe ByTu noegHaHo

3 HWIMW NOAIAMMU, NOB'A3AHNMU 3 TEXHIYHUMI Ta nporpamyumm sacobamu i cepenosuiieM, Wob yMmoXIMBU-

Tv 0DYMCNEHHs HMOBIPHOCTEN BIAMOBY CUCTEMN 3aranom?
— BincoptysaHHa — uv € nomusikv abo pobodi 3aBgarHa, aKi He NoTpibHO AoKNaAHO KINLKICKO roaasaT?
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— KinskicHe nogaHHa — SKOK € NPasaonodibHICTs OKPEMUX MOMUIOK | HeBAaY y BUKOHaHHI poBounx
3aBaaHb?

— 3aranbHe OUiHIBaHHA BOAKBY — AKi NOMWUAKY Ta poboyi 3aBfaHKs Haneaxmeiwi, TOBTO Ak 3 HMX
Hanbinblue NO3HAYaTLCSA HA HadiHOCTI YKt pU3nKy™?

— 3MeHWYBaHHS NOMUNAOK — 8K MOXKHa A0CarTW Binbliol HagilHoCTI NIoANHNT

— DoKkyMeHTyBaHHA — 5Ky iHbopmaLio ctocoBHe HRA noTpibHo AokymeHTyBaTu?

Ha npaktuui npouec HRA 3aiicHIOOTL NOETANHO, XO4a iHoAi AesKki Moro eTanu (Hanpuknag, aHanisy-
BaHHS pobounx 3aBaaHb Ta igeHTUdIKyBaHHA NOMUINOK) BUKOHYIOTb NapanesisHo.

B.20.5 Buxidui 8aHi

BuxigHi gani Taxi:

— nepenik NOMUIOK, AKI MOXYTb BUHUKATH, | METOAW, SKUMK TX MOXe BYTU 3MEHLLEHO, — NEepeBaXKHO
NepenpoeKTyBaHHAM CUCTEMH;

— BWAMW NMOMUIOK, NPUYUKEN Ta HACAIOKWA PI3HWUX TUMIB MOMUNOK;

— SIKICHa YW KifIbKICHa 3araiisHa ouiHKa pu3nKy, NoB'sA3aHoro 3 NOMUITKaMMK.

B.20.6 MTepegazu ma o6MexeHocmi

[lepesaru:

— Le dopmMarizoBanmit cnocit ypaxyBaHHs TOMUMOK NIOAVHW Nig Yac posrnsfaHHs puankis, NoB'A3a-
HUX I3 cUCTEMaMM, Y SIKUX JNIIOAM 4acTo BifirpanTs BXKTMBY POfib;

— chopmanizoBaHe Po3rnsiAaHHs BUAIB NOMUIOK NOANHN Ta TXHIX 3aKOHOMIPHOCTEN YMOXITUBUTL 3MEH-
LUEHHS MMOBIPHOCTI BiAMOBM BHACNIZOK NOMUIIKM.

OBmMexeHoCTI:

— CKNagHiCTb 0coBUCTOCTI Ta Pi3HOMAaHITHICTL Moaen, Wo YTPYAHIOE BU3Ha4YaHHS NpOCTUX BUAIB BiAMOB
i IXHIX iIMOBIpHOCTEN;

— BaraTboM BUAaM NIOACHKOT AISILHOCTI HE NPUTaMaHHWIA TakMit 04HO3HAYHUIA NOAIN 8K ycnix/Hesaa-
ya. 3a HRA BaxkKo onpaliboByRaTV 4acTKoBI BiiMOBU abo BiAMOBU, NOB'A3aHI 3 AKICTIO Yt HEHANEXKHUM NPURA-
HATTSIM pilUEHb.

B.21 AxanisyBaHHs giarpamMu «kpaBaTka-MeTenmKk»

B.21.1 3acansHull oansnd

AHanizyBaHHsa Aiarpamy «kpasaTka-MeTenuKk» — NPpoCTuit cnocid cxemaTnyHoro onucyBaHHs ¥ asani-
3yBaHHSA WNAXIB PU3WKY BI NPUYKUH 40 RACTIAKIB. Moro MoxHa po3rnagatit SiK NoEAHaHHA Aepesa BiAMOB,
L0 YMOXIUBIOE aHani3yBaHHA NPUYMHK NOAT (300paXeHoT By3roM «KkpaBaTka-MeTenuk»), i Aepesa nogin,
W0 YMOXIIMBIIOE aHanisyBaHHa Hacnigkis. OgHak Ue aHanisyBaHHsa 3ocepenXeHe Ha Bap’epax MK npnuyn-
HaMK Ta PU3MKOM, @ TAKOX MK PU3NKOM | Hacnigkamu, [diarpamu «kpaBaTka-meTenvk» moxHa Bynysarty, no-
YynHauM 3 4epeBa BiOMOB i AepeBa Nogif, ane yacTile 1X KpecnsaTs besnocepeiHbo Nicns NPoBeAeHHSA MO3-
KOBOT aTaku.

B.21.2 3acmocyeaHHs

AHaniayBaHHA diarpamu «kpaBaTKa-MeTennky» 3acTOCOBYHOTh, Wob BiaoBpasnuTi pusukK i3 3asHaqveHHsM
HU3KM MOXITUBUX NPWYNUH | HAcniaKiB. Moro 3aCTOCOBYIOTH TOAI, KOMM CUTYaLlia He HACTINbKW cknagHa, wob
BUMaraTV NOBHOMO aHanisyBaHHsA gepesa BiaMoB, abo Konu akeHT pobnsaTs ronoBHYM YMHOM Ha 3abeane-
YeHHi BNEeBHEHOCTI y HasiBHOCTI Bap’epy 4n 3acoly KOHTPOITIOBaHHS A58 KOXHOro Wwrisixy eigMosu. Lie aHa-
Ni3yBaHHSA KOPUCHE, KOMW € YiTKI Ta He3anexHi Wwnsaxu, Wo BeayTh A0 BiAMOBY.

Hiarpama «kpasaTka-meTernuk» 4yacTo nerla ans po3ymikHs, HiX AepeBo BiamMoB abo fepeso nogin,
i, ToMY, MOxe BYTy KOpUCHUM 3acoBomM 0BMiHIOBaHHA iHopMaLlieto, Konv ananisyBaHHs nposagnaTh i3 3a-
CTOCYBaHHSM CKNagHilLMX MeToaiB.

B.21.3 BxidHi dani

[oBpe po3yMiHHA NpUYnH | HAcNigKIB pu3uky, a Takox Bap’epis | 3acobiB KOHTPOMIOBAHHS, K MOXYTh
3anobiratv pu3anky, 3MeHLIYBaTK Y NOCUNKOBATY NOTO.

B.21.4 lNpoyec

Mpoueaypa aHani3yBaHHs fiarpamy «kpasaTtka-MeTenuk» (AMB. pucyHok B.8) Taka:

a) INeHTIMDIKYIOTE KOHKPETHUI PU3KK AMNS aHani3yBaHHA | 306paxatoTh NOTo SK LEHTpansHW By30N «Kpa-
BaTKU-METENVKAY,
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b) nepenivyoTh NPUYUHN NOAIT 3aNeXHO BiA [Xepen pusuky (abo HebesneuHUX YNHHUKIB Y KOHTEKCTI
Besnekn);

C) ineHTUDIKYIOTL Cnocid, y SKMA XKepeno puamKy NPpU3BOAUTE 40 KPUTUYHOT noait;

d) MK KOXKHOI NPUYMHO Ta MOAIE NPOBOAATL MiHIT, YyTBOPHOKYY NIBOBIYHY YaCTUHY «XpaBaTKu-me-
Tenukar. MoxHa igeHTudikyBaT 12 40AaTU 40 Aiarpamu YUHHUKK, AKi MOXYTb NPU3BOANTY 4O NOTIpLUEHHA
cuTyauii;

e) Bbap'epu, aki Tpeba PO3rNgHYTH Ha NepelKoi KOXHIA NPUYMHI, WO NpU3BoANTL A0 HebaxaHux
Hacnigkies, Moxe BT NOKa3aHo SK BEPTUKANbHI CMYTU, L0 NePETUHAIOTL MiHil. AKWO € YNHHUKW, SKi MO-
KYTb CMIPUYUHATUA NOTIPLUEHHSA cuTyalii, MoxHa Takox 306pasntu Gap'epu noripwerHto. Liei nioxia MoxHa
3aCTOCOBYBATW Y pasi NO3WTUBHUX HACHIAKIB, LOL0 SKUX BEPTUKANLHI CMYyry BigbnealoTs «3acobun KoHTpo-
NOBaKHAY, SIKi CTUMYIIOKTb HAacTaHHA oA,

f) y npaBobiyHilt YacTuHi «kpaBaTkM-MeTenuka» ineHTUIKY0TE Pi3HI NOTEHUIHO MOXNUBI HAacnigkv pu-
3UKY | NPOBOASTL AiHIT, LLC pagiancHO PO3X0OAATLCS BiA MOAIT pU3UKY 10 KOXHOMO NOTEHLIMHO MOXIIMBOTO Ha-
Criaxy,

g) Bap’epv Hacnigky 300paxkaroTb K CMYTU, LLI0 NepeTUHaloTb padianbHi niHil. Lief nigxig moxHa 3a-
CTOCOBYBATW B pas3i NO3UTURHMX HACMIAKIR, LLOAD SKUX BEPTUKaNbHI CMyrv BiAOMBaloTL «3acobun KOHTPONo-
BaHHS», SKi CTUMYSIOIOTb YTBOPEHHA HACMNIAKIB,

h) dhyHKUiT kepyBaHHs, Wo6 NIATPMMATU pe3yrbTaTUBHICTL 3acoBiB KOHTPOMNBAHHSA (Hanpuknag, Ha-
BYaHHA Ta IHCNEKUiRHWA KOHTPOMb), NOKa3yoTh Ml «KpaBaTKOK-METENMUKOMY, NOB A3YIO4M 1X 3 BIANOBIAHUM
3ac0b0M KOHTPONKBAHHS.

MOXNMBUMU € MNEBHI PiBHI KiNbKICHOrO NOAAHHA AN Alarpamy «kpaBaTKka-MeTenuky» y pasi, Konu Wisxu
€ He3anexHnmMu, iMOBIPHICTL KOHKPETHOTO HacnigKy Ym pes3ynstaty € BifOMOK, a pe3ynsTaTuBHICTL 3acody
KOHTPOrioBaHHA MoXxe ByTu KirnbKicHO ouiHeHo. OpgHak y Saratbox cuTyaliax wnsxu 1a 6ap’epu He € Hesa-
NEXHUMM, | 3aCObY KOHTPOMIOBaHHA MOXYTh OyTH NpoLesypPHUMNU, a TXHS pes3ynbTaTUBHICTL, YHacrigoK Lboro,
HEYITKO BUpaxeHow. YacTo kinbkicHe nofarHHs fouinbHille 3aiiicHioBaT 3 BukopucTanHam FTATETA.

B.21.5 Buxiosi 0aHi

BuxigHi gaxi — npocTa giarpama, Wo nokasye OCHOBHI LWASXU pUsKKy Ta 3anposagxeri Dap'epn ans
3anobiratHa HebaxaHum Hacrnigkam abo 1x MOM'SKIIYBaHHA Yy CTUMYMIOBaHHA OaxaHux Hacnifgkis abo cnpu-
SIHHSA TM.

Dxepena puanky

[puynHa 1

UNHHMK
noriptieHHs
cuTyauil

3acobu KOHTPOMIBaHHS " Hacnigok 1

noripweHHsa cutyauii

Hacnigok 2

MpuinHa 2

!

Hacnigok 3

Hacninok 4

MpuynHa 3

3anobixHi [Mom'akwyBanbHi
3aco0U KOHTPONOBaHHSA Ta BigHOBMIOBaNLHI 3acobu
KOHTPOMIOBAHHA

JEC 2069/09

PucyHok B.8 — [puknag giarpamu «kpasaTka-meTenvk» LWoao Hebaxannx Hacniakis
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B.21.6 ITepeeazu ma obmexeHocmi

MNepeBarv aHanisyBaHHs diarpamun «KpaBaTka-MeTenuky:

— € NPOCTUM [AI1s1 PO3YMIHHSA, YMOXJIMBIIOE HiTKe rpadivHe 306paxeHHs npobnemu;

— 30cepexye ysary Ha sacobax KOHTPOMBaHHA, WO X, K YBaXaloTb, 3anpoBapkeHo Ans 3anobi-
raHHSA Ta NOM'SKLIYBAHHSA, @ TakoX Ha IXHI pes3ynsTaTuBHOCTI;

— MOXJIMBICTb 3aCTOCYBaHHS CTOCOBHO BaxkaHux Hacniakis,;

— [iNs1 3aCTOCYBaHHs He NoTpifeH BUCOKMIA piBEHb haxoBoi KOMNETEHTHOCTI.

ObmerkeHocCTi:
— He Aae 3Moru 306pasnTy Bunagky 04HOYaCHOTO BMNANBY KINMBKOX MPUYMH HA BUHWKHEHHS Hacnigkis

(To670, KoY B AiepeBi BigMoB, Lo 306paxye NiBOBIYHY YaCTUHY «KpaBaTKM-METENMKA», 3aCTOCOBaHO NOTIYHI

enemeHTn «l»);
— MOXE HagMipHO cripollyBaTh CKIaaHi cuTyadlii, 0cobnmeo B pasi KinbKicHOro nogaHHs.

B.22 TexHiyHe obcnyroByBaHHs, 30pieHTOBaHe Ha 3abesneyeHHA 6e3BiAMOBHOCTI

B.22.1 3azansHull oensd

TexHiuHe oBcyroByBaHHs!, 30pieHTOBaHe Ha 3abeanederHs 6ezsigmoBHoCTi (RCM) — MeToa BU3HaYEHHA
NOMITMKY LLIOAC KepyBaHHs BiAMOBaMM, Ky Mae ByTy 3anposaiKeHo Tak, LWob ethekTUBHO Ta pesynbTaTuBHO A0-
carat HeobxigHOIo piBHSA Bearneky, roTOBHOCTI Ta EKOHOMIYHOCTI (OYHKLIOBAHHSA BCIX TWMIB YCTAaTKOBaHHS.

RCM — onpoboeaxa Ha npaxkTuLy, 3aranbHoBU3HaHa MeTo4oMoris, 3aCTOCoByBaHa B LUMPOKOMY CNeKTpi
ranysew NpoOMWUCIOBOCTL

RCM € npouecom MpuRHATTS pitlieHb, WO JaE 3MOry iAeHTUMIKYBaTU npuaaTHi Ta pe3ynsTaTusHi Bu-
MOM o0 NpohinakTu4Horo TexHivHoro 06CNyroByBaHHsa YCTaTKOBaHHS 3aneXHo Big Hacniakis woano 6es-
neku, yHKUIMHUX Ta EKOHOMIYHUX Hacnigkis ineHTudikoBaHnx BiAMOB | Big cnocoby noripwyBaHHs, Yepes
SIKUA L BIOMOBUW BUHNKaKTb. KIHLEBMM pe3ynsTaToM LUbOoro POLECY € pilueHHs CTOCOBHO HeobxigHocTi Bu-
KOHaHHSI NEBHOrO 32BAaHHA Ha TeXHIYHe 0BCNyroByBaHHA UM IHLWOT Ail, Hanpuknag, BReCeHHS (DYHKLIRRUX
3MiH. JoknanHy inchopMaLiio Woao 3actocyeaHHa 1a sukopuctaiHa RCM naseneHo B IEC 60300-3-11.

B.22.2 3acmocyeaHHs

OcHoBow BCix 3aBAaHb € 6e3neka nepcoxany Ta cepefosullia, a TakoxK YHKLIRHI YU eKoHOMIYHI npo-
Bnemu. OgHak, po3rnsaaHi kpuTepil 3anexaTuMyTb Bi4 BUAY Npoaykuil Ta 1i 3acTtocysaHHs. Hanpuknag, npo-
uec BnpobHULITBA Mae ByTy EKOHOMIMHO XUTTE3AATHUM | HA HbOTO MOXYTb NOLUMPHOBATUCS KOPCTKI €KONOriYHi
HOPMW, TOAi K OAMHULSA 3aXVCHOr0 YCTaTKOBaHHR Mae yCniWwHO dyHKUiII0BaTH, ane A0 Hel MOXyTb 3aCToCo-
BYBaTUCH MEHLU XOPCTKI KpUTepii CToCoBHO Be3nexkun, eKOHOMIYHOCTI Ta ekonoriyHocTi. Hanbinswoi kopucTi
MOXHa JocsiraTy, CNPsiMOBYHOY Y aHanisyBaHHa Ha Ty cdepy, y sk Biomosn morny 6 cyTTeBO nosHavyaTucs
Ha Beaneyi, A0BKINNI, EKOHOMIYHOCTI YK hYHKLiHOBAHHI.

RCM BMKOpUCTOBY!OTh, L0 3abe3nedunTy BNEBHEHICTL Y BUKOHAHHI HAneHoro pesynsTaTuBHOMo Tex-
HiuHoro obcnyrosyBaHHs, Oro 3a3suyai 3acTOCTOCOBYHOTL Ha CTafil NPOeKTYBaHHS Ta PO3pOBNsAHHA i NOTIM
3anpoBa;xyoTh Ha cTagil yHKLUIHOBAKHA Ta TEXHIYHOTO 0DCMYroByBaHHS.

B.22.3 BxidHi daHi

YeniwHe 3actocyBaHHs RCM notpebye HanexHoi 06i3HaHOCTi 3 YCTaTKOBAHHAM | CTPYKTYPOIO, yMOBa-
MU eKCrnyaTyBaHHs Ta BiAMoBigHUMUN cucTeEMamMi, NigcucTeMammn i OAUHUUAMMW YCTATKOBEHHS, @ TakoxX
3 MOMJTMBUMM BiAMOBaMU Ta Hacnigkamu Lmx BiAMOB.

B.22.4 [lpoyec

OcHosHi eTann nporpamn RCM Taki:

— IHILIOBAHHA Ta NITaHyBaHHS,

— (hyHKUfiHe aHanisyBaHHs BiAMOB,

— BuOWpaHH$ 3asdaHb;

— 3anpoBa;XyBaHHs;

— NOCTIAHE NOTINLWYyBaHHA.
RCM BazosaHo Ha puankax, OCKinbku Lien MeTod nepeabadaec AOTPUMYBaHHA OCHOBHUX eTarnis, Xxapak-

TEPHUX O715 3aransHOro OUiHIOBaHHA Pr3nKy. TUM 3aranbHoro OUIHIOBAHARA PU3WKY Haradye aHarisyBaHHs BUAY,
Hacniakis i kputudHocTi Biomos (FMECA), ane, AKWOo NOro BUKOPUCTOBYIOTL Y LIbOMY KOHTEKCTI, BiH BUMa-
rae cneyianbHoro Niagxo4y 40 aHanidyBaHHA.
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|BeHTUMDIKYBaHHS PU3NKY 30CEPEOKEHO HA CUTYaUIsX, Y SIKUX MOXe DyTH YCYHEHO NOTEHLINHO MOXIINBI
BI4MOBMW 4N 3MEHWEHO TXHIO YacTOTy Ta/dm HacniaKku BHacniA0K BUKOHaHHR 3aBAaHb TEXHIYHOro obCryrosy-
BaHHA. |peHTdikyBaHHsa NPOBAAATL CTOCOBHO HEOBXIAHUX OYHKUIN | CTaHOapTU3oBaHWX ekcnnyarauinHux
XapakTepMCTHK, @ TAKOX BiAMOB YCTATKOBAHHS Ta CKNAAHUKIB, L0 MOXYTb NOPYLUYBATY L (DYHKUT.

AHanizyBaHHsa pU3UKy NOrsirae y KinbKiCHOMY OLIHIOBaHHI 4acTOTu KOXHOT BigMoBM 6e3 NpoBeAEeHHSA Tex-
Hi4HOro oGcnyroByBaHHsA. Hacnigku BCTaHOBIIOKTL BU3HAYEHHSM BNAMBIB BIiAMOBYW. MaTpuus pu3nky, sika
NOEAHYE YacToTy BIZAMOBW Ta Hacrifku, 4ae 3MOry BCT@HOBMIOBATU Karteropii piBHIB pPUIMKY.

Micns uboro oUiHIIOTE PU3NK, BUOMPaKoYM BIANOBIAHY NONITUKY KEPYBaHHSA BIAMOBaMU LLIOA0 KOXKHOIO
BUAY BIAMOBMU.

Yeecs npouec RCM A0OKNagHo 3a40KYMEHTOBYOTh AN NOAASbLUOIO KOPUCTYBAHHSA Ta KPUTUYHOTO aHa-
nisysaHHa. [oBipka AaHnx, NoB's3aHMX 3 BIAMOBOK Ta TeXHIYHUM oBCITyroByBaHHAM, 4ae 3MOTy 34iACHIOBa-
TU MOHITOPUWHI PEe3ynLTaTiB | 3anpoBaaXyBaTh NoniniLerHs.

B.22.5 Buxigni 0ani

RCM 3zabeaneuye BU3Ha4YaHHs 3aB4anb TEXHIYHOro 0BCNyroByBaHHs (Hanpuknag, MOHITOPUHE CTaHry
YCTaTKOBaHHS, NIiaHoBe BigHOBMNEHHS, MNaHOBE 3aMiHeHHs, BUABNEHHA BiaMoB abo HenpodinakTuyHe TexH-
iYHe 0DCNyroByBaHHsa). [HWUMK MOXIUBUMW LiAMM, WO BANIMBAKOTL 3 aHarisyBaHHA, MOXyThk ByTu nepe-
NPOEKTYBaHHS, BHECEHHSA 3MiH 40 METOLMK eKCNAyaTyBaHHs Yu TexHiunoro obcnyrosyBaHHs abo foaartkose
Hae4aHHA. [ToTiM BU3HAYAIOTL NEepPioANYHICTE BUKOHAHHS 3aBZlaHb, @ TakoX HeoOXiaHi pecypcu.

B.22.6 PekomerHdogaHi OoKyMeHmu

[EC 60300-3-11 Dependability management — Part 3-11: Application guide — Reliahility centred
maintenance (KepyeaHHs HagiHicTio. YacTuia 3-11. HactaHoBa Loao 3actocyBaHHsA. TexHidHe obenyrosy-
BaHHA, 30pieHTOBaHe Ha 3abeaneveHHs 6e3BiaMOBHOCTI).

B.23 AHanizyBaHHs napa3uTHux Brnnueis (SA) i aHanisysaHHs napasuTHux cxem (SCA)

B.23.1 3azanbHull oensid

AHanisyBaHHa NapasuTHUX BAMMBIB (SA) — MeToq ineHTUMiKyBaHHS NOMUAOK NpoekTyBaHHA. MapasuT-
HW# CTaH — NPUXOBEHNIA CTaH TEXHIYHOIO, MPOrpamMHoro 3acoly 4 IX NOEQHAHHA, AKNR MOXE CNPUYNHATH
HebaxaHy noaito abo cTpMMyBaTU BUHUKHERHA Ba)aHol NOAIT | AKUIA He 3yMOBIIEHO BIAMOBOIO CKITaZHKKa.
Li cTaHn xapakTepuayTbCa CBOIM BUNAAKOBUM XapaKkTepoM | IX MOXHa He BUSIBUTW HaBiTb 38 NPOBEAEHHS
HaWCyBOPILNX CTaHAAPTU30BaHNX BunpobyeaHb cuctemMu. IapasnTHi CTaHk MOXYTb CNPUYNHIOBATW Henpa-
BUMbHE DYHKUiIOBaHHSA, yTpaTy rOTOBHOCTI CUCTEMMU, NPOrpamMHe 3aTPUMaHHA Y1 HaBiTb cMepTh abo Tpas-
MYBaHHS NepcoHarny.

B.23.2 3acmocyeaHHst

AHanisyBaHHs napasuthux cxem (SCA) Byno pospobrieHo HanpukiHui 1960-x pokis ana NASA, tob mox-
Ha Byro 3abesneynTn nepesipAHHA LINiCHOCTI Ta thyHKUinRoCTI npoekTis NASA. BoHO Byno KOpUCHUM iHCTRY-
MEHTOM )15t BUSIBITEHHSA HEHABMUCHWX KOHTYPIB eNeKTPUYHIX Kifl, @ TaKOX cnpusino BUpobnerHio pilleHs Woao
BiAOKPEMIIEHHS KOXHOT chyHKUiT. OaHaK, 3 pO3BUTKOM TEXHOMNOTIT PO3BUBANIMCS TAKOX IHCTPYMEHTWN aHanisy-
BaHHA MapasnTHUX CxeM. AHanizyBaHHsa NapasuTHUX BNMMBIB OXONNIOE Ta 3HAYHO Nepesutlye cepy aHani-
3yBaHHs Napa3uTHUX cxeM. BoHo gae 3Mory BUABMATA Npobnemu 8Ky TEXHIYHUX, Tak | B NporpaMHux 3aco-
Hax, BUKOPUCTOBYOUMN By1b-5IKY TEXHONOTI. |HCTPYMEHTY aHanisyBaHHa Napa3nTHuX eekTiB YMOXITUBIIO-
0Tk 06'€AHAHHS KINbKOX TUNIB aHanisyBaHHsa (Hanpuknan, aHanisyBaHHsa Aepesa BiAMOB, aHanisyBaHHsa suay
Ta Hacniakis Biamos (FMEA), ouiHeHHsa HaaiMHOCTI TOLO) B8 OOHE aranisyBaHHs, Aaoun smory 3bepertu yac
i BUTPATW, NOB'A3aHI 3 NPOEKTOM.

B.23.3 BxidHi dani

AHanisyBaHHA NapasuTHUX BNIKUBIB BIAPI3HAETHCA BiJ NPOUECY NPOEKTYBaHHA TUM, WO Y HEOMY 3a-
CTOCOBYHOTb PIi3HI IHCTPYMEHTY (aepeBonoibHi CXeMU, CXeMU TUTY «J1icy», HasigHy iHhopmaLito Y1 3anuTaHHsA,
o6 AONOMOITIA aHanITUKY IAeHTUIKYBATW NapasuTHi CTaHun) At BUSIBAEHHS KOHKPETHOro Tuny apobnemu.
NepesonogibHi cxemu Ta cxemu TUMYy «J1icy € TONONOTiYHUMN YrpynipBaHHamMu dakTuyHol cuctemn. KoxHa
aepesonodibHa cxema € nipdyHKUieo 1 nokasye BCI BXiAHI AaRi, 9Ki MOXyTe NO3Ha4YaTNCsa Ha BUXIgHWX Aa-
HUX niadyHkiT. Cxemn TNy «nic» OyaytoTs, ob'egHyroun AepesononibHi cxemu, Lo BepyTs yyacTtb y dop-
MYBaHHI BUXiOHUX [aHux KOHKpeTHo! cucTemun. Hanexno noBygosaHa cxema TUny «mic» nokasye BUXigHi AaHi
CUCTEMW 3 YPaxyBaHHsiM YCIX NOB'A3aHMX 3 HEHO BXIAHUX AaHUX. Pasom 3 iHWwuMK BXIZHUMU JaHUMU BOHW CTa-
10Thb BXiOHUMW AaHUMW aHani3yBaHHA.
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B.23.4 pouec

OCHOBHI eTanu aHanisyBaHHA napasuTHUX BNANBIB Taki:

— NIAroTYBaHHSA A3HUX;

— nobygosa fepesonogibHoOl cxemuy,

-— OUIHIOBAHHS KOHTYPIB CXemw,

— BUPOBNSAHHS OCTAaTOMHUX pekoMeHaalUiv | CknaaaHHs 3BiTy.

B.23.5 BuxiOni Oani

MapasnTHa cxemMa — Heo4iKkyBaHui koHTyp abo NoriYHui NOTiK Y cucTeMmi, SKi 3a NEBHUX YMOB MOXYTb
iHiuitoBaTK HebaxaHy yHKuUio Y nogasnaTu baxany dyHKU. KOHTYp MOXe oXONmoBaTi TeXHIYHI 3aco-
©u, nporpamHi 3acobu, gil onepartopa Yy kKomBiHauil Lnx eneMeHTis. [1apasauTHi cxemu He € pe3ynsTaToM
BiAMOBY TexHiYHNX 3acobis. VaeThbcs Npo NpuxoBaHi CTaHW, HEHaBMYCHO 3anpoeKTOBaHi B CUCTEMI, 3aK0oA0-
Bari B KOMN'KOTEPHIM Nporpami 4n 3yMoBIeHi NOMUNKCIO JIIANHKA. € YOTUPU KaTeropii napasuTHMX CXeM:

a) NapasuTHi KaHarnw: Heo4ikyBaHi KaHanu, SKMMU CTPYM, EHEpris Uy noridHa NocnigoBHICTE NPoOXoasTh
y HerepeabayeHoOMy Hanpsmky;

b) napasuTHa cUHXpOoHi3auis: nodil, wo BiadyBalTbCsa B HeouiKyBaHiil abo HecyMicHin nocnigoBHOCTI;

C) NapasuTHi iHauKaLil, ABo3HaqH] Yu XMBHI BifODpaxeHHs PexumMy yHKUIIOBAHHS CUCTEMM, SKI MOXYTh
CNpUYnHNTY HebaxaHry 4il0 CUCTEMM UM OrnepaTopa;

d) napasuTHi MITKW: HEMPaBuUNbHE YU HETOYHE NO3HAYeHHA QYHKUIA cucTeMu (Hanpuknag, BUBoAiB,
OpraHiB KepyBaHHS, WWH aucnnes), SKi MoXyTb ByTY NPUYNHOK BBEAEHHS ONepaTopoM HENpasuiibHKWX Ha-
CTaHOBYMX KOMaHJ A0 CUCTEMMU.

B.23.6 [Tepegazu ma o6MexeHHSs

[lepeBarn:

— Xxopolwuni 3acid igeHTudikyBaHHa NOMUNOK NPOEKTYBAHHS,

— Halkpalyi pesynsratu 3abesneyye NOro 3acTocyBaHHs cninsHo 3 metogom HAZOP;

— YYA0BWIA 3aciD po3rnsaaHHs CUCTEM, SiKi MaloThb Kiribka cTaHiB, Hanpuknag, o6’cektu 3 6esnepeps-
HVUM abo HanisbesnepepeHUM XxapakTepoM BMpobHULTBA.

ObmexeHHs MoxyTb DyTH Taki:

— MPOUEC AELLO Pi3HUTBLCS 3aNeXHO Bif TOr0, UM 3aCTOCOBYHOTEL MOTO IO ENEeKTPULHUX Kin, TEXHOMNOTIY-
HOro YCTaTKoBaHHSA, MEXaHIMHOro ycTarkosarHs abo nporpamHnx 3acobis;

— METOA 3aneXuTsb Bi npasunbLHOCTI NobyA0BU A2PEeBONOAIBGHUX MepeX.

B.24 MapkoBcbKe aHanisyBaHHs

B.24.1 3azanbHul oensd

MapkoBcbKe aHanizyBaHHsa 3acTOCOBYIOTh Y pasi, Ko MakbyTHIA cTaH CUCTEMN 3anexuTs Tinbky Big i
MOTO4HOTO cTaHy. Vloro 3assnyait 3acTocoByIOTh 0 PEMOHTOMNPUAATHUX CUCTEM, SiKi MOXYTh NepebyBaTh B KirlbKox
cTaHax, TobTo Konu aHanisysarnHsa HagiiHoCTi 3a BNoK-CXeMOi0 HenpuaaTHe Ans aAeKBaTHOrO aHanisysaHHs cu-
cTemu. Liel meTon MOXHa NolwmptoBaTh Ha CKNagHiWi cUCTEMM, 3acTOCOBYYM NaHutory Mapkosa BULLMX 1o-
PALKIB, @ 0BMeEXYIOTh oro nuule mogerni, maremarniHe OBUNCIEHRS Ta NPUNYLLEHHS,

MapKoBCbKe aHaniayBaHHR — KinbKICHNA METoZ, SKU Moxe ByTh AUCKPETHUM (3 BUKOPUCTaHHSAM IMOBIp-
HOCTe Nepexoay 3 OZHOro CTaHy Ao iHworo) abo 6e3nepepBHNM (3 BUKOPUCTaHHAM LWUBKAKOCTI nepexony
3 OAHOrO CTaHy A0 IHWOro).

Xo4a MapKoBCbKE aHanisyBaHHA MOXHa BUKOHYBATY BPYYHY, XapakTep MEeTOLiB YMOXITUBIIOE BUKOPUC-
TaHHA KOMI'IOTEPHUX NMporpam, BinbLUICTb 3 SKMX HAsIBHI Ha PUHKY.

B.24.2 3acmocysaHHs

MeTon MapKoBCbKOro aHanisyBaHHs MOXHa 3aCTOCOBYBATU O CUCTEM 3 PISHOMaHITHUMW CTPYKTypamu,
Lo nepenbadaroTe abo He NepeabadarTs PEMOHTYBaHHS, 30KpeMa:

—— He3aneXHWX CKIIaaHykis, CnonyyYeHnx napanenbHo;

— HE3anexHux CKNafHWKIB, CROMyYeHNX NOCNiA0BHO;

— CHCTEM 3 PO3R0AINEHHAM HaBaHTary,

— pPe3epBHUX CUCTEM, OXONIIOYN BUNAAKN, KON MOXE BUHUKATU BiAMOBA (hyHKUT NepeMnKanHs;

— CWUCTEM, L0 3a3Hany NOripLIeHHS.

MeTon MapKOBCbKOro aHanizyBaHHA MOXHA TakoX 3acTOCOBYBaTM ANA 0BYNCI0BAHHA FOTOBHOCTI, 30K~
peMa 3 ypaxyBaHHAM HasBHOCTI 3anacHuX YacTuH A8 PEMOHTYBaHHS.
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B.24.3 Bxidni dani

OcHoBHi BXigHi AaHi MapKOBCbKOro aHanisysaHHs Taki:

— Nepernixk pisHOMaHITHUX CTaHiB, Y SKkuX MoXe nepebyBaTu cuctema, NigCUCTeEMa Yu CKNagHuK (Hanpmk-
nag, cTaH NoBHOI Npaues3faTHOCTI, CTaH YacTKoBO! nmpauesaaTtHocT (ToOTo noripileHni cTaH), cTaH Bigmo-
BU TOLLO);

— YiTKE PO3YMIHHA MOXITMBUX NEPEXO/IB, Siki HEOBXiAHO 3Mo4entoBaTh. Hanpuknaa, noripLUeHHs CTaHy aBTo-
MOBINbHOT LWNHK noTpedye BpaxOoByBaHHSA CTaHY 3anacHOro Koneca i, 8iAnoBigHo, NepioguyHOCTI NepeBipaHHS;

—— LWBWAKICTE Nepexoay 3 O4HOro CTaHy 40 iHWOoro, 3assuyai nogano abo MMOBIPHICTIO 3MiHK cTaHiB
ANA AMCKpEeTHUX nodin, abo iHTeHCUBHICTIO BiAMOB (1) i/ab0 4acToToK peMOHTYBaHHS (1) Ans De3nepeps-
HUX NOAINA.

B.24.4 lpoyec

OcHoBa MeToAly MapKOBCBKOrC aHanisyBaHHA — KOHUENUIs «CTaHiBy (Hanpuknag, «roTOBHICTb» i «BiAMO-
Bax) i/Ta nepexoay Mix LMMn ABOMAa CTaHaMM Y Yaci 3a NpunyLLesHs NOCTINHOT MMOBIPHOCT! 3MIHIOBaHHA CTa-
Hy. BukopurcTaHRrs cToxacTudHOl MaTpuli MMOBIPHOCTI Nepexoay Aae 3MOry onucyeaTu nepexig Mix Bcima
cTaHamy, YMOXITVBITHOHOUYN 0OUYNCTIHOBAHHST PI3HMX peayribTaTis.

L{o6 noka3aTu 3aCTOCyBaHHS METOAY MapKOBCHKOMO aHarisyBaHHs, MOXHA PO3MMsSHYTU CKMa4HY CUCTEMY,
Axa moxe nepebysarti TiNbKW y TPHOX CTaHax: NpauesfaTHoMYy, NOrpLEHOMY Ta B CTaHi BifMOBM, O3Ha4YEHNX AK
cTann S1, S2, S3 eignosigHo. KoxHoro gHs cuctema nepebyeae B 04HOMY 3 UMX TPLOX CTaHiB. ¥ Tabnuui B.2
HaBeA4EeHO MMOBIPHICTL TOTO, Lo HACcTYNHOro 4HA cucTema nepebyesaTumMe B cTari Si, Ae i moxe Byt 1, 2umn 3.

Tabnuusi B.2 — MaTpuust Mapkoea

CuoropHiwHiA cTaH
S1 82 S3
S1
0,95 0,3 02
3aBTpaluHii craH S2 0,04 0,65 0.6
S3 0,01 0,05 0,2

Llen macus iMoBIpHOCTER HasusawTb MaTpuuetd Mapkosa un maTpuuero nepexosy. Cyma B KOXHOMY
CTOBMNUI AOPIBHIOE 1, OCKINbKW RAETHCS NPO CYMY BCIX MOXITMBUX PE3YIbTaTis ¥ KOXHOMY BURaaky. Cucte-
My MOXHa Takox 306pasutn giarpamoto MapkoBa, y skill KpyXXeukamun € CTaHu, a CTpinkamum — nepexonmn
3 BiANOBIAHOK MMOBIPRICTIO (OMB. pucyHoK B.9).

0,95

0.2

0,65

IEC 2070/08

PucyHnok B.9 — Mpuknag giarpamu Mapkoea Ans ctaHy cucTemu
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CTpinku, 3amKHeHi Ha OJHOMY CTaHi, 3a3BKYail He NOKa3yTb, ane y Uvx npuknanax ix HaBeaeHo Ans

NOBHOTW 300paKeHHS.
Hexait P, — imogipHicTb nepebyBanHsi cuctemu B cTaHi (i gns /=1, 2, 3, Toai cuctema niHinHWX pisHsHb,

aky Tpeba po3Bs’a3atv, Mae Takui BUrIsAL:

P, = 0,95P, + 0,30P, + 0,20P,, (B.1)
P, = 0,04P, + 0,65P, + 0,60P;, (B.2)
P, = 0,01P + 0,05P, + 0,20P,, (B.3)

Lli Tpy piBHSIHHS HE € HEe3aMeXHUMU | HE YMOXNNBRIOBATUMYTb 08UMCNeHHs Tpbox Hesigomux. Tpeba
BUKOPUCTATK HABEAEHE HWXKYE PIBHAHHSA, @ OfHEe 3 HaBEAEHUX BULLE — BUAYYUTK.

1= P1 + P2 + P3. (84)

OpepskaHi sHavyeHHa cTaHoBnsATs 0,85, 0,13 10,02 ana craxis 1, 2, 3 BignosigHo. Cuctema nogHIicTHO
chyHKLUioe 85 % vacy, nepebysae B noripieHomy cTani npotarom 13 % vacy iy ctaHi BigMOBWM — NpOTArom
2 % uacy.

PoarnsiHemo Asa eneMeHTy, Aki (OyHKLIOKTL NapanensHo, 3a yMoBM, Lo Byab-skuid 3 HUX mae ByTh npa-
LeanarHum, o6 dyHkuiloBana cuctema. EnemenTit MoxyTb nepebysatn abo B cTaHi npauesgaTHocTi, abo
B CTaHi BiAMOBW, @ FTOTOBHICTbL CUCTEMM 3aNEXUTE Bij CTAHY €NeMeHTIs,

CTtaHu moxyTb ByTH Taki:

CtaH 1 — obwnasa enemeHTH DYHKUIIOKTL NPaBuibHO;

CTaHl 2 — oavH eneMeHT BUALLIOB 3 Nady Ta NOro peMOHTYHTh, APYTUA eneMeHT OyHKUIE;

CtaH 3 — obuaBa enemMeHTy BUALLNN 3 Naay, OOUH 3 HUX PEMOHTYIOTh.

AKLLO NPUAYCTUTI, WO HenepepBHa iIHTEHCUBHICTb BiAMOB KOXHOTO enemeHTa JOPIBHIOE A, a 4acToTa
PEMOHTYBaHHS OPIBHIOE L, TO Aiarpama nepexoay MK craHamu Taka:

2x X

=20 -1

IEC 2071/09

PucyHok B.10 — [pvknag giarpamu nepexoay mbx ctaHamu

HenepepeHa IHTEHCMBHICTE BiAMOB 32 YMOBU nepexoay 3i ctany 1 [0 cTady 2 CTaHOBUTL 2A, OCKINbKH
BiaMOBa Oyab-SKOro 3 ABOX El1EMEHTIB 3MYCUTL CUCTEMY NEPENTH 10 CTaHy 2.
Hexan P(t) — imoBipHicTe nepefyBaHHa y NO4aTKOBOMY CTaHi Ta B MOMEHT yacy fi Pyt ¥ 5f) —

iMoBipHicTb NepebyBanHs B KiIHUEBOMY CTaHi Yy MOMEHT vacy f + ot.
Tomi marpuust AMOBIPHOCTEN Nepexony Taka:
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Tabrnuua B.3 — KiHuesa matpuus Mapkosa

MovaTtkosuit cTan
P(t) Pa(t) Ps()
P, (t + 80) —2) H 0
KiHuesuin cTau Pyt + 51 2% - (A+p) u
Pyt + 5f) 0 A —u

HynboBsi 3HAYEeHHA BUHMKAIOTL Yepe3 HEMOXNMBICTL nepexody 3i ctany 1 go crany 3 abo 3i crany 3
o ctany 1. Kpim TOro, sKULO BU3HAYal0Tb IHTEHCUBHICTL, TO CyMa Y CTOBMNUSAX 4OPIBHIOE HYITIO.
Cuctema piBHsHb Habysae Takoro surnsagy:

dP4/dt = —20P4(f) + P (8), (B.5)
dPy/dt = 24P (f) + (= (A + p)) Po(f) + Ps(t), (B.6)
dP4/dt = AP (1) + (~ 1) P,(d). (B.7)

LLlo6 cnpocTuTu oBYnCreHHs, MPUMycKatoTh, Lo HeobxifHa rOTOBHICTE — L€ rOTOBHICTL Y CTabinbHo-
My CTaHi.

ko 3t npsiMye [0 HeckiHyeHHocTi, Toai dP/df npsMye A0 HYNS | PIBHAHHS CTAOTL NerwnMn ans pos-
B'szaHHs. Takox Tpeba BUKOPUCTOBYBATU O04aTKOBE PiBHAHHA (B.4).

Tenep pisHaHHA A(f) = P4(f) + P,(f) MmoxHa 3anucaTtu T1aK:

A=P1+P2.

BignosigHo A = (u? + 2ap)/(n? + 2 + A2).

B.24.5 BuxidHi GaHi

BuxigHi AaHi MapKOBCHKOrO aHanisyBaHHs — pPi3Hi IMoBIpHOCTI NepebyBaHHA B PISHUX CTaHax, i, Takum
YMHOM, KiNbKiCHa OUiHKa MMOBIPHOCTE BIAMOBM Ta/iM rOTOBHOCTI OLHOMO 3 OCHOBHUX CKIIaJHUKIB CUCTEMN.

B.24.6 ITepegazu ma o6MexeHHs

[TepeBarn MapkoBCbHKOro aHanisyBaHHs:

— MOXIUBICTb 0BYNCHIOBATI AMOBIPHOCTI CTOCOBHO PEMOHTONPUAATHUX CUCTEM 3 KiNlbKOMa noriptie-
HUMUW CTaHamu.

OB merxeHHs1 MapKOBCBKOro aHanizyBaHHs:,

— NPUMYLLEHHA WOA0 NOCTINHUX iIMOBIPHOCTEN 3MIHEHHS CTaRy, @ TakoX NPUNYWEHHS LOAO Bi4MOBU
YN PEMORTYBAHHS,

— yCi NOAii CTAaTUCTUYHO HE3aNEXHI, OCKINbKM MainbyTHI CTaHn HesanexHi Bif yCix MUHYNIuX CTaHiBs, 3a
BUHATKOM CTaHy, Akui nepenye GesnocepenHso;

— noTpebye 3HaHHS BCiX IMOBIPHOCTEN 3MIHEHHS CTaHYy;

— noTtpebye 3HaHHS onepauin Hag MaTpuusiMu;

— yTpyOHeHe obMiHBaHHS iHthopMmaLieto Npo peaynsTaTyt 3 HETEXHIMHUM NepcoHanom.

B.24.7 NopieHsIHHSA

MapKOBChKe aHanizyBaHHa Haraaye aHanisysaHHs mMepex [1eTpi, OCKINbKN YMOXIIUBIE MOHITOPUHT
i cnocTepiraHHa 3a cTaHamu cucTeMu, 3a Tiel BiaMiHHOCTI, Wo mepexi [eTpi MoXyTb BogHoYac nepebysartu
B KIMTbKOX CTaHax.

B.24.8 PexomeHdogaHi GOKyMeHmu

IEC 61078 Analysis techniques for dependability — Reliability bfock diagram and boolean methods (Me-
ToAV aHanizyBaHHA HafinHoCTi. briok-cxema HagitHocTi Ta Bynesi meToan).

IEC 61165 Application of Markov techniques (3actocysaHhs meToais Mapkosa).

ISONEC 15909 (yci yacTuHwn) Software and systems engineering — High-level Petri nets ([porpamoTex-
Hika Ta cuctemoTexHika. Mepexi MNeTpi BUCOKOro piBHS).
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B.25 ImiTauiHe monentoBanHs Metonom MoHnTe-Kaprno

B.25.1 3acansHull o2nsd

Barato cucTem € HaaTo cknagHumy, Wob moxHa Byno aHaniTMYHUMKY MeTo4amu 3MOLEeNoBaT BNMBY
HEBUW3HAYEHOCTI Ha Hux. OHaK iX MOXHa OLiHIoBaTKH, po3rnafaoyy BXigHi aani sk BunaaxKosi aMiHHI Ta BUKO-
HYto4M NeBHY KinbkicTe N oBuncreHs (Tak 3saHuX imiTauiiinx mogentoBaHb) hopMyBarlHaM BUBIpOK BXiAHMX
Janux ansa opepxkanHa N MOXNUBUX Hacnifkis 6axaHoro pesyrsrary.

Llen meToa moxHa 3acTOCOBYBaTW A0 CKIAZHWX CUTYaLin, aki Moxe ByTV BaXkKO 3p03yMiTH, 3acToco-
BYHOYM @HaniTUYHI METOAM, Ta WOA0 AKUX BaXKO 3aCTOCOBYBATY aHaNiTUYHI MeToau. CUCTEMU MOXKHa pos-
pobnsATH, BUKOPUCTOBYIOYYM eNeKkTPoHHI Tabnuui Ta iHWwi TpaguuinHi 3acobu, ane sxe € HoBITHIWI 3acobu, sKi
3a0BOMLHAOTL Binbll ckadHi Bumory | 6arato 3 siknx ckorogHi siaHocHo Hegopori. Konu meton 6yno sneplue
po3pobneHo, KiNbKICTb iTepalin, HeobxiaHnx Ang iMiTaluinHWX ModentoBaHb MeTonom MouTe-Kapno, pofuno
NpoLEeC YNOBINTbHEHRUM Ta KNOMTKUM, ane AOCArHEHHS y cdpepi oB4ncnoBansHol TEXHIKW | TEOPeTUYHI pos-
pobku (Hanpuknad, QopMyBaHHS BUBIPOK METOAOM «ATUHCLKOTO rinepkybay) 3Ha4HO CKOpoTUNK TpuBanicTb
onpauKBaHHs B Barate0x 3aCTOCOBAHHSX.

B.25.2 3acmocyeaHHs

ImiTanitHe moaentoBaHHs meTtogoM MoHTe-Kaprno — 3acib oujkioBaHHA BANKUBY HEBU3HAYEHOCTI Ha cuc-
TEMU B LUMPOKOMY CNEKTpl cuTyauin. 3assuyait #oro 3acTOCOBYHOTD, LWOG OUIHUTH fianasoH MOXITMBUX pe-
3ynbTaTiB | BIAHOCHY YacTOTy 3Ha4YeHb Y UbOMY Aianas3oHi ANS KiNbKiCHWX NOKa3HWKIB cucTemu (Hanpuknag,
BaPTOCTi, TPMBANOCTi, NPOAYKTUBHOCTI, NONUTY Ta HWKX NOAIDHUX NoKasHKKis). IMiTauifie MonenioBaHHa
meTooM MoHTe-Kaprno mMmoxHa 3acTOCOBYBaTH 3 IBOMa PiSHUMU LiNnaMu:

— NMOWVPEHHS HEBU3HAYEHOCTI Ha 3BUYHI aHaniTuyHi Moaeni;

— NpoBeeHHA MMOBIpHICHMX 0BYMCnEHD Y pasi HE3aCTOCOBHOCTI aHaniTUYHUX METOLIB.

B.25.3 BxidHi daxi

BxigHi gaHi imitauivinoro mopenoeakHa metogom MoHTe-Kapno — pnetanbHo npopobneHa Mofenb cuc-
TemMu Ta iHpopmMauis Npo TUNK BXIAHWUX JaHuX, [DKepena HeBU3HaveHocCTi, aki mae 6yTu BigoBpaxkeHo, Ta npo
HeobxiaHi Buxiani gaHi. Bxinri gati, nos'asaHi 3 HeBU3HAYEHICTHO, 300paxaloTh AK BUNAAKOBI 3MiHHI 3 BinblumMMm
abo MeHWNM po3KMAOM TXHIX PO3NOAINiB BiANOBIAHO 40 PiBHS HeBM3HaveHocTel. 3a4n% LbOro YacTo BUKO-
PUCTOBYIOTb PIBROMIPHWUI, TPUKYTHUA, HOpManbHuiA | norapudmivHo HopmanbHni peanoginu.

B.25.4 lpoyec

[Tpouec Takuu:

a) BU3Ha4atoTb Mofdenb abo anroputM, siki aKomora ToudHiwe BiaoBpaxaioTb NOBOMKEHHS JOCMiaXyBa-
HOT cucTemu;

b) Mofaenb TeCTYITh KiNbKa pasis, BUKOPUCTOBYIONW BUMAAKOBI Yncna, Wob oTpumaTy BuXigHi faHi Mo-
aeni (imityBanHs cuctemn). Konu 3acToCcysaHHs NONArae B MOAEN0BaHHI BNIUBIB HEBUM3HAYEHOCTI, TO MO-
Aerb nofawTb y hopMi piBHSHHSA, sike Bigobpaxae B3IGEMO3B'A30K MiX BXIAHUMU NapaMeTpaMy Ta BUXigHU-
MW AaHUMK. SHaYeHHs, ki BnbuparoTs Ans BXigHVX garux, BasyoTbea Ha BignOBIAHMX po3noainax iMmosip-
HOCTI, AKi BinoDpaxaloTe XapakTep HeBU3HAYeHOCTI 4N UMX napameTpig;

C) B yCiX BMMNafKax 3a AoNoMOrow KoMn'loTepa MOLENb 3acToCoBy0Th Hararo pasis (Halhvacrtiwe go
10 000 pasig) 3 pigHUMUN BXIOHWMU aHUMU Ta O4EPXKYIOTE YNCAEHKI BUXIOHI QaHi. BUKOpUCTOBYIOUN 3BUYAIRHI
CTaTUCTUYHI MeToaw, L pesyrbsTatn moxe OyTu onpaubosaHo, 1od ogepxaTtit Taky iHdopmalLiito, sK, Hanpuk-
naf, cepelHi 3Ha4eHHA, CTaHAapTHUM BiAXMN, JOBIpYI IHTEpBanu.

Hwx4e HaseneHo Npukiad iMiTauiHoro MO4EMOBaHHS.

Po3rnsiHeMo BUNaAoK [1BOX ENEMEHTIB, NPU3HaYeHNX (DYHKLIIOBaTY napanensHo, ane ansa dyHkuioBaH-
Hst cucTeMy 060B'A3KOBUM € (DyHKLIOBaHHA Xod4a © 0fHOro 3 Hux. [epuwinit eremerT Mag Hagiiricts 0,9,
a apyrua — 0,8.

MoxHa noBynysarit Tabnuuio Ans oG4NCrIEHD 3 MOKa3aHUMM HWXKYE CTOBMUAMY.

Tabnuua B.4 — [Npuknap imiTauinHoro mogentosaHHa metoaom Monte-Kapno

EnemenT 1 EnemenT 2
Homep imiTayii Bunagkose uncno dyHKUie? Bunaakose uncno PyHkUilE? Cucrema
1 0,677 243 TAK 0,059 355 TAK 1
2 0,746 909 TAK 0,311 324 TAK 1
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Kineub Tabnuui B.4

EnemenT 1 EnemeHT 2
Homep imiTayii Bunagkoge 4ucno PyHkuioe? Bunagkose sucno OyHKUitoe? Cucrema
3 0,541 728 TAK 0,919 785 H 1
4 0,423 274 TAK 0,643 514 TAK 1
5 0,917 776 H 0,539 349 TAK 1
6 0,994 043 H 0,972 506 HI 0
7 0,082 574 TAK 0,950 241 Hi 1
8 0,661 418 TAK 0,919 868 HI 1
9 0,213 376 TAK 0,367 555 TAK 1
10 0,565 657 TAK 0,118 215 TAK 1

3a NoONOMOroK reHeparopa BUNaaKoBUX YMCen MoXHa oTpumati yncno Big 0 go 1, BUKOpUCTOBYBaHe
AN NOPIBHIOBAHHSA 3 IMOBIPHICTIC KOXHOIO enemeHTa, LWob BU3Ha4nTY, Yn dyHKLioe cucTema. Mawun nutue
10 oBuncneHe, He Tpeba ovikysaTy, Wo pesynbraT 0,9 Oyae TodHnm. 3BmnyanHui nigxig nepenbavae gony-
YeHHS 0DYNCIIIOBANBbHOTO NPUCTPOID, LWOD BIACTEXNTH, SK 3aranbHnil pesynbstart iMiTauinHoro MogentosaH-
H gocsirae NoTpiGHoro piBHA TodKOCTi. Y ubomy npuknagi pesynbtar 0,979 9 Byno focarHeHo nicns
20 000 iTepauin.

HasepneHy suille mogens moxe ByTn posilunpeHo baratema cnocobamun. Hanpuknag:

— PO3LUMPEHHSIM camol Mogerni (Hanpuknaz, yeaxarouu, Wo apyruin eneMeHT nodnHae dyHKUiisaTu
Bigpasy nicnsa BIAMOBW NEpLUOro enemMeHTa);

— NEePETBOPEHHSM MNOCTINHOT AMOBIPHOCTI Ha 3MiHHY AMOBIDHICTL (NOKA30BUM NPUKNAL0M € TPUKYTHUNA
po3noain), Konv NMOBIPHICTE HEMOXJTVMBO TOYHO BUSHAYNUTH;

—- BUKOPUCTAHHAM IHTEHCMBHOCTI BIAMOB Yy NOEAHAHHI 3 reHepaTopoM BUNALAKOBMX NOLIN AN O4epKaHHA
Yacy BiaMOBY (€KCNOHEHUiHKA po3noin, posnoain Benbynna uv iHwwWi BianosioHWA posnoain) i nepenba-
YEeHHAM 4acy BIOROBMIOBAHHS.

Lle#t MeTOA 3aCTOCOBYIOTL TAKOX A8 3ararnbHOro OLiHIBAHHS HEBU3HAYeHOCTi (hiHaHCOBUX NPOrHO3iB,
eheKTMBHOCTI IHBECTYBAHHS!, MPOTHO3IB LLOA0 BAPTOCTI Ta ETANHOCTI BUKOHAHHST NPOEKTY, nopyLueHs y BisHec-
npoueci Ta noTpeb y HanmarHi nepcoHany.

AHaniTVyHi METOAM He [aKTh 3MOrV O4EPXKyBaTW CNYLLUHI PE3ynbTaTh, KON € HEBU3HAYEHICTb Y BXIAHUX
JaHyx i, Yepes L, Y BUXiOHMX AaHuX.

B.25.5 BuxiOHi 8aHi

Buxighnmu oaHumm MoxyTh BYTY OKpemi 3HaUeHHS, K BU3HAYeHO B NpUKNaal BULle, pesynsTart 3asHa-
4EeHO K IMOBIPHICTL YY1 po3mnoAin YacToT, abo BU3Ha4YEeHHA OCHOBHUX OYHKUIA Mmoaeni, wo Hanbinsle snnu-
Bae Ha BUXIQKI AaHi.

IMiTauinHe mogentosanHs meTogom MorTe-Kapno 3acToCOBYOTh 45151 3aranbHoro OLHIBaHHA CYKYNHOro
po3nodiny pesyneraria, Wo MOXYTb BUHMKATH, abo KITKOUOBUX NOKE3HUKIB, 3yMOBMEHUX PO3NOAINOM, Taknx K.

— IMOBIPHICTb BUHUKHEHHS BU3HAYEHOIO pesynsTary,

- 3HAYEHHS PE3YNLTaTy, LIOA0 SKOro ocobu, AKX CTOCYETLCA npobnema, MaloTh NeBHNUM piBeHb ynes-
HEHOCTi B TOMY, WO Noro He Byne nepeBullieHo, BUTPaTH, MOXIIUBICTL NEPEBUILEHHR AKX CTAHOBUTL MEH-
we Hix 10 %, abo TpuBasicTb, yneBHeHICTb Yy nepesuLLleHHi skol ctarosuTe 80 %.

AHanizyBaHHA 3B'A3KIB MK BXIQHUMU Ta BUXIAHUMW SaHUMU MOXE CMIPUATA BUABNEHHIO BIZHOCHOT BaX-
NWBOCTI 3a4iAHMX YMHHUKIB Ta ineHTUdDIKYBaHHI UiNel, Ha SKi KOPUCHO CNpsiMOBYBATU 3ycunns, Wwob snnu-
BaTW Ha HEBU3HAYEHICTL pesyneTaTy.

B.25.6 lepegazu ma obmexeHocmi

MNepeBary IMiTauitHoro MogentoBaHHA metogom MoHnTe-Kapno:

— METO/l MOXHa 3acToCOoBYBaTK 3a OYAb-AKOro po3noainy BXigHoT 3MIiHHOT, OXOMAIOYY eMAIPUYHI PO3-
noginu, BUBEAEHI 31 CNOCTEPEXEHb 38 CYMDKHUMK CUCTEMAMMU;
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—- MOfieni BiIHOCHO NPOCTi AN po3pobnsHHs, IX MOXHa po3LmproBaTH 3a notpebu;
— aae amory 3oBpaxaTy BCi BNAMBYW YM 3B'A3KK, LLO BUHWKAOTL Y pearnbHOoCTI, 3okpema edekTy, ski

BaKKO BMABWUTU, HANPUKIAZA, YMOBHI 3aneXHOCTI,
— ANA iAeHTUMIKYBAHHS CUITbHUX | CNabK1X BANWBIB MOXHE 32CTOCOBYBATW aHarnisyBaHHs 4yTnuBocTi,

— Mogeni nerki Ana po3yMiHHS, OCKIJIbKW 3B’S30K MiXK BXIGHUMYW Ta BUXiZHUMU AaHUMMW € NPO30PUM;

— € edheKkTUBH] NOBEAHKOBI MoAeni, Hanpuknag, mepexi eTpi (MandyThin IEC 62551), siKi BUSBNAOTLES
AyKe eheKkTUBHUMIN ANs Uinen imiTauindoro mogentosatHa metogom MoHTe-Kapno;

— 3abeane4dye Mipy TOYHOCTI pesyrerary;

— nporpamMHe 3abe3nevenHs JOCTYMHE i BIAHOCHO Hefdopore.

O6mexeHoCcT:
~— TOYHICTb pilleHb 3anexuTb Bif KinbKocTi IMiTauinHux MoAentosaHb, ki moxe 6yTu BUkoHaHo (Uus 0b-

MEXEHICTb CTac MeHL BaroMoto B pasi 30inblueHHs wanakoil Komn'iotepa);
— CMUPAETECA Ha CNPOMOXHICTL 300paxaTh HeBUSHa4EHOCTI NapamMeTpia NepekoHNMBUM PO3NOAINIOM;
— BEMNWKOPO3MIpHI Ta CKnajiHi Mogeni MOXYTb 3aBjaBaTyt TPYAHOUIB crneyianicTy 3 ModentoBaHHs Ta

YTPYAHIOBATY y4acTb Y NpoLUeci 3auikasrneHrnx CTopiH,
— METO[ MOXE HeafeKBaTHO PO3PI3HATY BaXUTMBI HAcnifKN Ta ManoWMOoBIpHI nogil i, ToMy, He fasaTtu

3mory BigoBpakati B aHanisi roTOBHICTL opraHisauii 4o pranky.
B.25.7 Pexomerndoeani GokyMeHmu

IEC 61649 Weibull analysis (AHanis Benbynna).
[EC 62551 Analysis technigues for dependability — Petri net techniques (MeToau ananisysaHHa Ha-

AitHocTi. MeToaym MogentosaHHsa mMepexamu Metpi)?).
ISO/IEC Guide 98-3:2008 Uncertainty measurement — Part 3. Guide to the of uncertainty in measurement

(GUM: 1995) (HeBusHayeHicTb BuMiptoBaHHa. YacTuHa 3. HacTtanosa Wofo noAaHHA HeBM3Ha4eHoCTi BUMi-
prOBaHHKS).

B.26 BanteciBcbKa cTaTUCTHKA Ta Mepexi baleca

B.26.1 3azansHul oznsd

CTaTucTuky HassaHo BaileciBcbkoio Ha YecTs npenogoBHoro Tomaca Baiieca. Moro npunyLerss nons-
rae B ToMy, Wo Byas-aky Bxe Bigomy iHdopmauito (anpiopHy iHcopmauito) moxe ByTit cKOMBIHOBaHO 3 Ha-
CTYNHUM pe3ynsTaToM BUMIpHOBaHHS (2rnocTepiopHoo iHbopmauieto), Wwob yeTaHoBWUTY LiNKOBUTY NMOBIPHICTb.
3aransHuit BUpas Teopemy baiieca moxe ByTn Takni:

P(AIB)=(P(A)P(BIA)} 3P (BIE)P(E;),

ge P(X) — imosipHicTb nogii X,
P(X]Y) — imoBipHicTb nogii X 3a ymoBy, YTO BUHUKNA nogia Y,
E; — i-anogis.

Y cBOIi HalnpocTiwin dopmi 38oanTees Ao P(A|B) = {P(A)P(BIA)}/P(B) )

BaneciBcbka CTATUCTUKE BiOPIBHAETHCH Bif KNACUYHOT CTATUCTHKM TUM, LLIO BOHA NPUAYCKae He Te, Wwo
BCi napameTpy po3noiny nocTiliHi, a Te, WO napameTpuy € BUNagKoBuMM 3MiHHUMMK, BakeciBCbky MMOBIPHICTL
MOXHa reriue 3po3yMiTy, siKLo Ti po3rnsaaTt sk CTyNiHL AoBipK 0coBu 40 BUHUKHEHHS NeBHOT nogil — Ha
BiAMIHY BiA KMacW4HOro nigxony, Akvi 6asyeTbCs Ha matepianbHOMY ceigderHi nogin. Ockinskn niaxig ban-
eca 6asyeTbCA Ha CyD'eKTUBHOMY TrymadeHHi IMOoBIpHOCTI, BiH 3abeanevye BesnocepedHto OCHOBY 417 PO3-
rMAOAHHS BapiaHTIB NPUIAHSATTS pilueHs | po3pobrsHHa Mepex barieca (Mepex Aosipw).

Meton mepex balieca nepefbadae BUKOPUCTaHHA rpadiaHol moaeni 418 300paxeHHs HU3KK 3MIHHNX
I TxHix iMOBIpHicHMX 3B’3KiB. Mepexa cknafaeTbCs 3 By3niB, Aki NpeAcTassioTh BUNAAKOBY 3MiHHY, | CTPINOK,
AKi 3B'A3YI0Tb POAVHHUIA BY30N 3 AOYIPHIM BY3TOM (POAUHHWI BY30M € 3MIHHOK, Aka BesnocepeaHbo BNMun-

Ba€ Ha iHWy (JOYIpHIO) 3MIHHY).

" Ha poarnsai.
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B.26.2 3acmocyeaHHs

[pOTAroM OCTaHHIX pokiB Teopis Ta Mepexi baleca 3HanLLNK LMPOKE 3aCTOCYREHHS YaCTKOBO 3aBASKN
IXHIA IHTYITUBHINR NprBabnMBOCTI, @ TAKOX 3aBASKN HASBHOCTI BiANOBIAHOrC 064YNCNIOBaNbHOIO NPOrPamMHoro
3abesnevenHa. Mepexi baiteca 3acToCOBYIOTE Y PI3HOMEHITHUX chepax; Me4WYRIN AiarHOCTUL, MOAETIOBaHHI
306paeHb, reHeTyL, po3nisHaBaHHi MOBM, EKOHOMILI, AOCHIAXKYBaHHI KOCMOCY Ta B Cy4aCHUX NOTYXKHUX MNOo-
wyxkosux seb-cucremax. Bouu moxyTe Byt kopucHumMu B Byab-sikit cdepi, y sk HeobxigHo BigHaXo[UTH He-
BiJOMI 3MIHRI, BUKOPUCTOBYIOHM CTPYKTYPHI 3B'A3kW Ta AaHi. Mepexi barieca MoxHa 3acTocoByBaTu Ans Bu-
BYEHHS MPUYMHHKX 3B’513KIB, o6 Kpalle 3po3ymiTi npobnemHy obnacTb i cnporHo3yBatii HachifKku BTPYYaHKs.

B.26.3 BxidHi OaHi

BxigHi gani nogibri BxigHUM gannm 4ns MoaentoBaHHs metoaoM MoHTe-Kapno. Mpukraan etanis, ski
HeobxigHo sukoHaTh Ana nobygosw Mepexi baheca, Taki:

— BU3HAYUTU 3MIHHI CUCTEMN;

— BU3HAYUNTU MPUYMHHI 3B’A3KN MDK 3MIHHUMU,

— YCTaHOBUTU YMOBHI Ta anpiopHi AMOBIPHOCTI;

— [04aTn [oKa3oBe CBiAYEHHS 40 Mepexi;

— axkTyaniaysaTtn A0Bipyi piBHI;

— BUAINUTK anocTepiopHi goBipyi pigHi.

B.26.4 Mlpoyec

Teopito baneca Mo)XHa 3aCTOCOBYBATU Pi3HOMaHITHUMMK cnocobamu. Y HaBeaeHOMY Hbkde Mpuknagi pos-
rmaryTo nobyaosy Tabnuui baeca 3 BUKOPUCTAHHAM MeANYHOTo TECTY ANS BUBHAYEHHS HASBHOCTI 3aXBO-
PIOBAMHA y nauieHTa. IMOBIpHICHa foBipa nepeq NPoBeASHHSIM TECTY nongarae y Tomy, Wwo 99 % nonynauii
HE MaloTb UbOro 3axsoptoBanHs, a 1 % — mae (To670 e anpiopHa iHdopmadin). TouHicTs TecTy noxasana,
WO AKLO NaUieHT Mae 3axBOPIOBaHHSA, TO PE3yNbTaTh TECTY € NO3MTUBHUMYK ¥ 98 % Bunagkia. € Takox
IMOBIPHICTbL TOrO, L0 AKLLO B NaUieHTa HEMAE LIbOro 3aXBOPIOBAKHSA, PE3yNbTaT TECTY € No3ntueHumMm y 10 %
Bunapkis. Y tabnuui bakeca nogaHo Taky indbopmaito:

Tatnwnua B.5 — [Jani Tabnuui bavieca

AnpiopHi aaHi ImoBipHicTb Hobyrok AnocTepiopHi gaki
Mae 3axsoploBaHHA 0,01 0,98 0,009 8 0,080 1
He mae 3axsBoptoBaHHA 0,99 0,10 0,0090 0,909 9
Miacymok 1 0,108 8 1

3acrocosyioun npasmno baneca, oByTOK BU3HAYAKTE MHOXEHHSM anpiopHMX AaHuX | IMOBIpHOCTI.
AnocTepiopHi AaHi BU3HAYAOTE AINEHHAM 3HaYeHHs okpemoro fobyTky Ha cyMmy fobyTkis. AHanis nokasye,
WO NO3NTUBHUIN pesynsTaT TEeCTY BKA3ye Ha Te, WO anpiopHe 3Hadexnst 3pocno 3 1 % o 9 %. e saxnuei-
we Te, WO € BenMKa MOXMUBICTL TOFO, WO HAaBITh 3@ NO3UTUBHOIO PE3YNLTaTY TECTY HAABHICTL 3@XBOPIO-
BaHHA ManonmosipHa. AHanisysaHHsa supasy (0,01 x 0,98)/((0,01 x 0,98) + (0,99 x 0,1)) nokasye, Lo TBEp-
JKEHHA «HeMae No3UTUBHOIO pesynbTarty Wo[0 3axXBOPKBaHHAY Mae BaroMe anocrepiopHe 3HavyeHHs.
Posrnsinemo mepexy Baineca, 30bpaxeHy Ha puc. B.11.

A () () =B

IEC 2072/09

Pucynok B.11 — [NMpuknaa mepexi baneca
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[ns yMOBHWX anpiopHUX iMOBIPROCTEN, BU3HaYeHUX Y HaBeernnx Hukye Tabnvuax B.6—B.10, Bukopu-
CTaHo nosHaveHHsa Y (No3nTueHWA) | N (HeratusHui). [O3NTUBHWIA enemMeHT MoxXe ByTY BUSHAUYEHO AK «Mae
3aXBOPHOBaHHS», WO NokasaHo suLlle, abo sk Bucokuit, a HeratueHui (N) — gk Husbkui.

Tabnuuya B.6 — AnpiopHi "MOBIpHOCTI Anst ByaniB A Ta B

PA=Y) P(A=N)
0,1 0,6 0,4

P(B=Y) P(B=N)

0,9

Tabnuua B.7 — YMosHi imosipHocTi ans syana C 3 Bu3HadeHnMy sysanamm A ta B

A B P(C=Y) P(C=N)
Y Y 0,5 0,5
Y N 0,9 0,1
N Y 0,2 0,8
N N 0,7 03

Ta6nuua B.8 — YMoBHI nmosipHocTi agnga Byana D 3 sn3dadedumuy sysnamu A 1a C

A | c P(D=Y) PO=N)
y Y 06 04
Y N 1,0 0,0
N y 0.2 08
N N 06 04

Uo6 Buanauyutn anoctepiopHy nmosipHicTs P(A|D = N, C = YY), HeobxigHo crnodatky obuncnuTu

P(A, BID=N, C=Y).
3acTocosyroun npaswno Baieca, Bn3HavawTs sHadeHHs P(D]A, C)P(C|A, B)P(A)P(B), sik NnokasaHo Hux-

4e; B 0CTaHHbOMY CTOBMLY [TOKA3aHO YHOPMOBaHI MMOBIPHOCTI, CyMa KX SOPIBHIOE 1, AK OTPUMAHO Y fone-
PEAHBOMY NpUKMaai (OKpyrneHun pesynetar).
Tabrinya B.S — AnocTepiopHa WMOBIpHICTb 4N Byanis A Ta B 3 Bu3Haderumu syanamu D 1a C

A ] B P(DIA, CIP(CIA, BIP(AIP(B) P(A BID=N, C= )
Y Y 0,4x0,5x0,9x0,6=0,110 0,4
Y N - 04x09x09x0,4=0130 0,48
N Y 0,8x0,2x0,1%x0,6=0,010 0,04
N N 0,8x0,7x0,1%x04=0,022 0,08

{oB oTpumaTyt P(A|D = N, C = Y), noTpiBHO niagcymysaTtu Bci 3HayeHHA ctoenua B:

Tabnuua B.10 —  AnocTtepiopHa MMOBIpPHICTb Ans By3na A
3 Bu3Havennmm syanamu D 13 C
PA=YID=N,C=Y) PA=ND=NC=Y)
0,88 0,12

Pesynsraty NokasyrTs, Wo anpiopHa AMosipHicTe P(A = N) 3binswunack 3 0,1 ao anocrtepioptot 0,12,
To6TO 3MmiHa € HecyTTeBOK. 3 iHWoro Boky, imosipHicTs P(B = N|D= N, C = Y) 3pocna 30,4 1o 0,56, wo €

CYTTEBILLOK 3MIHO0.
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B.26.5 Buxidni daHi

Mipxin Baneca moxHa 3acTOCOBYBATU Tak Camo, K i KNAacu4Hy CTaTUCTUKY 3 OTPUMAHHAM LLNPOKOTO
AianasoHy BUXIGHVX AaHWX, Hanpuknag, ANs aHanisyBaHHs AaHnX 3 OTPUMaHHSIM TOYKOBWX OL{IHOK i AOBIpUYMX
iHTepsanis. WWpoky nonynspHICTb LbOro Nigxo4y Nos's3aHo 3 3acTocyBaHHAM Mepex balteca fnst Bu3Ha-
4EHHS anocTepiopHux posnoginis. 'padivyHi BUXigHi faHi 3abe3nevyoTe NPOCTY AfS PO3YMIHHA MOAesb,
a aani moxe Byt nerko amoandikosaHo, Lob posrnaaaTi Kopensuil Ta YyyTnusBocTi napameTpis.

B.26.6 lNepesazu ma obmexxeHocmi

Meperarw;

— NOTPIOHO 3HATK TiNbKM anpiopHi AaHi;

— NOTIYHI BUBEAEHHSA NErki Ana po3ymiHHS;

— HeoBxiaHO 3acTocoByBaTH niilLe npasuno bakeca;

— Uen meTo € cnocobom 3acTocyBaHHA cyb'eKTUBHUX YABMEHb WOA0 po3rnsgaHol npobnemu.

OBmexeHoCTi:

— YTPYAHEHE BU3HAYEHHSA BCIX B3acMOLin y Mepexax baneca Ans cknagHux CUCTEM;

— nigxia baneca noTpebye 3HaHHA MHOXMHW YMOBHUX iIMOBIpHOCTEH, 110 TX 3a3BuYai BU3Ha4aloTh Ha
nigcTaei excnepTHUX BUCHOBKIB. 3a AONOMOrOI0 NporpamMHux 3acobiB MoXHa OTpUMaTK Tinekn Bignosiai, 6a-
30BaHi H& UUX NpUNyLLEHHAX.

B.27 Kpugi FN
B.27.1 3acansbHul oansd

Puauk moxe
OBnactb ByTn 06I'pyHTOBAHUM
HEeNpRHATHOCTI TiNbKKU 3@ Haa3BuYanHunx

obcraBuH

A

Puauk gonyctumni
TiNbkK B pasi, AKWo Noro
3HWKEHHS HEMOXINBE
abo nos'azani 3 HUM BUTPaTH
HaATO HecyMmipHi
3 OTPUMYBEHUM MONINWEHHAM

O6nacte ALARP
abo gonycTuMocTi
(PY3nK NPUAMEIOTD TINbKA
B pasi O4iKyBaHHA BUTOAM)

Pusvk nonyctumni,
SIKLLLO BUTPATH
Ha MOFO 3HUKEHHS
nepesuUlyBaTuMyThb
oTpUMane NoninweHHA

O6nactb WWpokoT! NPAHATHOCTI HeobxigHo noctinko
‘ 3abeanevysaTy,
Wob pu3uk sanunwiascs

(Hemae noTtpebu goknagHo Ha UbOMy piBHi

onpaubosyBaTu meton ALARP)
IEC 2073/09

Pucyrok B.12 — lMoxarTa ALARP
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Kpusi FN — rpadiyte 306paxerHs AMOBIPHOCTI MOAINA, L0 CIPUYUHIOTL KOHKPETHUIA piBeHb LLKOAY s
KOHKpPETHOT nonynsuil. HanvacTiwe BOHW CTOCYIOTbCA YaCTOTU 3a4aH0T KiNbKOCTI HeLWachux BUnaakis, wo
BUHWKOTb.

Kpuei FN nokaaytoTb HakonuueHy vactoTy (F), 3 skoio N un Biniblie npenctasBHukiB nonynayii 3asHa-
BaTUMYTb BAAMBY. SHAYHWUI IHTEPEC 3YMOBIOIOTE BEMWKI 3Ha4YeHHs N, sKi MOXYTb BUHWKATK 3 BUCOKOIK Yac-
TOTOW F, OCKiNbKW BOHU MOXYTb BYTU HENPUIAHATHUMU B CYCMINbHOMY Ta NOMITUYHOMY BIAHOLUEHHI.

B.27.2 3acmocygaHHs

Kpusi FN — cnoci® sobpaxeHHs pesynbraTie aHanisysaHHs pusuky. Barato noait MaoTbs BUCOKY
AMOBIPHICTb pe3ynsTaTtiB 3 HM3bKUMM HacniAKkamu 1 HU3bKY MMOBIPHICTE pe3ynsTaTie 3 BUCOKUMI Hacrigka-
mu. Kpuei FN ymMoXnvBAKOIOTE 300paxerHs PIBRS pU3nKy y (hopMmi NiKil, ska onucye ckopiwe Len aianasoH,
HDK okpemy Touky, Lo 30Bpaxye ofgHy napy — MMOBIPHICTb-HACNIoK.

Kpusi FN moxHa 3acTtocoByBaTtv 4n7 NOPIBHIOBAHHA PU3UKIB, Hanpukniag, Ans NOpiBHIOBAHHA MPOrHO-
30BaHMX PU3UKIB 3 KpUTEPIAMY, nofaHumMun y doopmi kpusoi FN, abo ans nopiBHIOBaHHA NPOrHO30BaHUX pu-
3UKIB 3 AaHUMMW, 3yMOBREHNMU MUHYNUMN Bunagkamu, abo 3 kpurepismMy NpUAHATTS pilleHb (Lo TX Takox
nogawTb y hopmi kpunsoi FIN).

Kpusi FN MoxHa 3acTocoByBaT¥t B NPOEKTYBaHHI CUCTEMM UM Npouecy, abo B KEPYBaHHI HasBHUMU CUC-

TeMaMmu.

B.27.3 BxidHi daHi

BxinHumn nasumm € Byab-LUo 3 Takoro:

— CYKYNHOCTI nap iMOBIpHICTb-HACNIAOK 33 BCTAHOBNEHWI nepioa yacy;

— BUXiOHI AaHI, OTpUMaHI 3 KiNbKICHOTO aHanidyBaHHA pU3nky, LWo Haaae KinbKiCHO ouiHeHi MvoBipHOCTI
05151 KOHKPETHUX KIfTeKOCTER HellacHUX BUNaaKis;

— &K 3 y)Ke HasiBHUX NPOTOKOriB | KiNIbKICHOTO aHanisyBaHHa pu3uky.

B.27.4 lpouyec

3a HassHUMK Aarumn ByayoTe rpadik, abcymcamy TOHOK SKOro € KiNbKICTb HelljacHMUX BUNankis (00 KOHK-
PETHOTO PiBHA LLKOAW, HANpUKNaa CMepTi), a opanHatamy — AmMosipHocTi N HetacHux Bunaakis abo GinbLuoi
X KinbkocTi, Yepes Benukui fianasoH sHadeHs obusi oci, 3a3snyai, 30bpaxaioTb ¥ norapudmiyHomy mac-
wTabi.

Kpuei FN moxna byayeatv cTaTUCTNHHO, BUKOPUCTOBYIONU «peanbHi» YUCMOoBI AaHi 3 MUHYNUX yTpaT,
abo x MoxHa ob4MCcnoBaT Ha OCHOBI OUIHOK iMiTalitHoT Mofeni. BukopuctosysaHi faHi Ta 3pobneHi npu-
NyLEHHA MOXYTb 03HaYaTy, wo ui aAsa tvny kpusol FN nofatote pisry iHbopmaUino, oTxe, ix Tpeba BuKo-
PUCTOBYBETN OKpPEMO Ta ANA pisHuX Lirel. Yaarani, Teopetudni kpuei FN € HalikopucHilUMMU NS NpoeKTy-
BaHHS CUCTEMN, @ CTaTUCTUYHI kKpnai FN — O5d KepyBaHHA KOHKPETHOH HARBHOK CUCTEMOID,

3a obox nigxonis ans nobynosw KpMBoT Moxe ByTu noTpibHWM BUTpaTuTK Garato Yacy, ToMy ix, 3a3su-
Yyail, He 3aCTOCOBYHOTL pa3om. EMAipuydHi AaHi, TakiuMm YMHOM, YTBOPHHOTL dhikcoBaHi Touku, Lo 300paxa-
I0Th TOYHO BiQOMI HELaCHI BUNanky BHaCMifOK BIAOMUX aBapii/BunafkiB 3a KOHKPeTHMI nepioa vacy,
a KinbKicHe asanisyBaHHs pU3aunky fae 3MOry OTPUMaTH iHLI TOYKY 332 [ONOMOroK0 ekcTpanonauii un iHTep-
nonsuir, , :

AkLyo HeoOXiQHO BpaxoByBaTh aBapil 3 HU3LKOK YaCcTOTO Ta BUCOKMMU Hacnifkamu, To Moxe ByTu no-
TPpiGHUM po3rnsgaTv Tpueani nepiogn Yacy 3 TuM, Wob 3ibpaTu 4OCTaTHIO KINBKICTL AaHMX AMA HANEXHOro
aHanisyesaHHa. Lle, CBOEr0 Yeproto, MOXe CTasuTv Nif CymMHiB HaseHi AaHi, SKWO nepLionoyvaTkosi nogii 3aminto-

Barincs 3 nrinHOM Yacy.

B.27.5 BuxidHi dani
Nixist, Wo 306paxye pr3nkK B Aianas3ori 3HaveHb HachifKie, aki MOXHa NopiBHIOBATY 3 KpUTEPIAMU, LLIO

BiANOBiAa0TL AOCIMXKYBARIN NONMYNALT Ta KOHKPETHOMY PIBHIO LWKOAN.

B.27.6 [Mepesazu ma ob6mexeHocmi

Kpunei FN — Ue kopvicHUiA criocib nofaHHs iHdopMaLii Npo puank, siky MOXyTb BUKOPUCTOBYBATW KepiBHMNA
nepcoHarn i po3pobHuki cncTemu, tLod CrpusaT NPUAHATTIO pitlieHs CTOCOBHO py3KKiB i pieHiB Besnexn. Boxn gaiots
3MOry nogasaTth iHopmMauiio SK rnpo YacToTy, Tak i NPo HacNAKY Y 3pyYHOMY Ons CNpURHATTS hopmari.

Kpuei FN yMOXIVNBAIOKTL NOPIBHIOBAHHS PU3VIKIB, 3YMOBSIEHUX NOAIOHUMN CUTYaLIAMI, 32 HBABHOCTI
[OCTaTHIX AaHMX. X He Tpeba BUKOPUCTOBYBATH ANS MOPIBHIOBAHHA PUSUKIB PI3HMX TUMIB 3 PISHOMaHITHUMM
XapakTepucTukamMm y BunagKax, Komv KinbkicTh i AKICTb AaHUX 3MIHIOKOTLCS.
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ObmexenicTb KpyBux FN nomsirae y Tomy, WO BOHW He Ha4arTb *KOAHOT iHhopmalii npo Aianasox edhekTis
abo pesyneraTis BUNaKiB, KpiM BiZOMOCTEN MPo KifibKiCTb OCI0, NiggaHnx BRMBY; TaKoX HEMOXITNBO ifeH-
TUDiKyBaTK Pi3Hi cocobu, y siki MOXe CTAaTUCH KOHKPETHWU piBeHb WKoaW. BoHu BigobpaxatoTb KOHKpEeTHUN
TUN Hacniaky, 3assuyait — wkoady mogudi. Kpuei FN — Lie He mMeToa 3aranbHOro OuiHIBaHHA PU3NKY,
a 0f1H i3 cnocobiB nogaHHs Pe3ynsTaTiB 3aranbHOro OUiHIOBARHS PU3UKY.

Kpusi FN — Bu3rnaHuii MeToZ nodaHHs pegynbTaTis 3aranbHoro OLUIHKBAaHHA pyManky, ane Ans horo 3a-
cTocyBaHHsa HeobxigHa BiANOBiAHA NiArOTOBNEHICTL AOCBIQYEHWX aHaNITUKIB, | ANs HecneuianicTiB BiH Yac-
10 ByBaE BaXKMM LLOAO TIyMAYEHHS! Ta OLIHIOBAHHS.

B.28 THoekcu pusnky

B.28.1 3azanbHull o2nsad

[HABKC PU3UKY — Lie HaniBkinbKicHa Mipa puanky, siKa € KiflbKiCHOI OLIHKOIO, OTPUMAaHOK 3 BUKOPWC-
TaHHAM Nigxody GanbHWX OLHOK Ha OCHOBI NMOPALKOBUX LUKAIT, [HASKCH PUNKY MOXHA 3aCTOCOBYBATU AIS
BNOPAAKOBYBAHHS Cepil pu3uKiB, BUKOPUCTOBYHOYM NOAIBHI KpuTepil 3 TUM, Wob pusnku MoxHa Byno nopisHto-
BaTu. BanbHi OLiHK 32CTOCOBYIOTE 40 KOXHOIO CKNagHWKa pusnky, Hanpuknag, 40 XapakTepucTuk (axepen)
3abpyaHioBaya, 4ianasoHy MOXINBUX CrocoBiB ypaXeHHs Ta BNAUBY Ha peUnrieHTIB.

HAeKCU pu3nKy — Lie aKiCHUA nigxia 40 paHXyBaHHA Ta NOPIBHIOBAHHS PU3KKIB. YNCIoBi 3HaYeHHs BU-
KOPUCTOBYIOTb MPOCTO ANA yMOXIUsneHHs obpobnsHus. Y Baratbox BUNagkax, Komnu 3acTocoByBaHa MOAENb
Yn cucTema HefocTaTHLO JoBpe BMBYEHA UM 1T HEMOXMIKBO 306pa3uTH, kpallle BUKOPUCTOBYBATM O4eBMaHI-
LN gKicHW niaxia.

B.28.2 3acmocyeaHHs

[HOEKCY MOXHA 3aCTOCOBYBaTH AN KacudikyBaHH:A pisHUX PU3KKIB, NOB'I3@HNX 3 NEBHOK AiSAbHICTHO,
AKWoO cncTemy gobpe susveHo. BoHu gaioTh 3MOry NPUBECTU HW3BKY YMHHWKIB, AKI BANUBAOTL HA PiBEHL Pu-
31Ky, O E4MHOT YNCrIOBOT BanbHOT OUIHKK PIBHS PU3KKY.

IHpexcu 3acTocoByioTh [0 BaraTbox PisHUX TUNIB pUM3KKy, 3a3Bn4ait sk 3acid poamexyeBarHs ANs kna-
cuiKyBaHHA PU3KKY BIANOBIAHO A0 piBHA py3uky. Llo npoueaypy MOXHa 3aCTOCOBYBATU ANA BU3Ha4YaHHA
TOrO, AN1s1 AKMX PU3MKiB NOTPiBHe nodansiue AoKnaiHe i, MOXNUBO, KINbKICHE 3aranbHe oUiHIBaHHS.

B.28.3 Bxidni dani

BxigHi paHi oTpumytoTb 3 aHanizyBaHHA CUCTEMM YW JOKNEAHOro ONMUCYBAHHA OTOYeHHS. [Inst Uporo no-
TPIOHO HaMeXHe PO3yMiHHA BCIX IKEPEn PyU3uKy, K00 MOXITMBMX HanpsMiB Aif 11 TOro, Ha Lo BiH MOXE BNNU-
Bati. Taki MeToau, siKk aHanisyBaHHs fepeBa BiAMOB, aHanisysaHHsa Aepesa Nofiit i saransHe aHanisysaHHs
piteHb, MOXHa 3aCTOCOBYBaTH, WOD NiATPUMATK PO3POBIEHHS IHAEKCIB PUBKKY.

Ockinbky BMBIp NOPAAKOBKX LKA € NEBHOK MIpOK AOBINMBHUM, TO ANS NiATREPANKEHHS NEPEKOHNUBOCTI
jHOeKCcy NoTpIBHO MaTh AOCTaTHLO AaHKX.

B.28.4 lpouec

[Neplumin eTan — 3po3ymiTit Ta onucaTh cUucTemy. Iicns Toro, Sk CUCTEMY BU3HAUYEHO, po3pobnsitoTs BanbHi
OUIHKK OISl KOXHOIO ckiagHuka Takum crnocobom, 11400 T MoxHa 6yno komGiHyBaTv NA OTPUMaHHS KOMNIeKe-
HOTO IHAeKCy. Hanpuknag, y KOHTEKCTI JOBKINNA HaganTe OanbHi OUiHKK JxKepenam, Hanpamam gil | peuumnieH-
Tam, 3a3Ha4aoun, LWo B AESKNX BUnaakax moxe ByTu Kinbka HanpsiMie Ail Ta peunnieHTIB LOLO KOKHOIo Oxe-
pena. Okpemi BanbHi OUiHKM KOMBIHYIOTE BIANOBIAHO 40 CXEMU, siKa BPaxoBye (QiznyHy CYTHICTb cucTemu. Bax-
nmBo, Wob BanbHi OLIHKM 815 KOXHOT YacTUHW cuCTeMU (IKepen, HanpsaMie 4if Ta peunnieHTis) Byno BHyTpiLL-
HbO Y3ro4KeHO Ta BrNOpsAKOBAHO IXHI NPaBUITbHI B3aeMO3B’sI3KI. banbHi OLWIHKM MOXHA HagaTy cKknagHukam
pU3NKy (Hanpuknag, iMoBIpHOCTI, NiaAaBaHHIO PUINKY, HACTTAKY) abo YUMHHMKAM, WO 30irbLUYIOTE PUSKK.

3rigHo 3 uieto BaratopisHeBoo MoAENo BanbHi OUiHKM MOXHa A04aBaTh, BigHIMaTh, MHOXUTH Talun
dinntn, MoxHa BpaxoByBaTty CyKynHi 4ii fogaBaHHsa BansHUX ouiHOK (Hanpuknag, goaasaHHs 6ansHux oui-
HOK 418 pisHnx Hanpsawmis aif). [lo nopsigkosurx wwkan abconioTHO HE3aCTOCOBHI MateMaTuyHi copmynn. Tomy
nicns Toro, sk Byne pospobnero cuctemy BanbHUX OLHOK, MoAernb HeobXigHO NIATBEPANTUN 3aCTOCYBAHHSM
i 4o BiAOMOT cucTemu. Po3pobraHHs iHaekcy BasyeTbCa Ha iTepaTWBRHOMY Migxoai, oTke, Moxe ByTh no-
TpiEHUM BUNPOBYBaHHSA KINbKOX Pi3HMX cucTeM, Wob ckombiHyBaTh BaribHi OLiHKW, NepL HX aHaniTuK yBa-
XaThMe MOZens 3a NEPEKOHNBY.

HeBusHadeHicTe MOXe OyTWU BPaxoBaHO aHaniayBaHHAM YyTNMBOCTI Ta 3MiHIOBaHHAM BanbHUX OUIHOK
Ans Toro, Wb BUSBUTK, SKi napameTpu HaldyTnueili.
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B.28.5 BuxidHi daHi
BuxiaHi nasi — Hu3ka uncen (KOMNNEeKCHUX IHAEKCIB), AKI CTOCYHOTLCR KOHKPETHOTO AXepena Ta siki MoxHa

NOPIBHATY 3 iHAEKCaMU, PO3POBIeHUMIN ANs IHLWNX [Kepen y mexax Tiel camol cuctemu, abo axki MOXHa 3Mo-
LentiosaTin TaKnm caMmmnm cnocobom.

B.28.6 Tepegazau ma cbMexeHocmi

Mepesaru:

— iHOekeKn MOXyTb ByTV NpuaaTHMM 3acoboM parKyBaHHA PI3HUX PUSUKIB;

— BOHM [a0Th 3mory o6'efiHyBaTH KiNbKa YMHHWUKIB, WO BMNNUBAKTL Ha PiBEHb PU3KKY, B €4uHY Bane-
HY OLIHKY PIBHSA PU3NKY.

OBmexeHoCcTi:

— FKWO npouec (Modernb) Ta IXHi BUXIAHI AaHi HanexHo He NinTBepXAeHo, pesynsTaTi MOXYTb He MaTv
ceHcy. Ton dhakT, Lo BUXIgHI AaHI € YNCTOBUM 3HAYEHHAM PU3VKY, MOXeE OyTU HENPaBUIbHO BUTIYMaYEHO
Ta BUKOpUCTaHO, Hanpuknag, nig Yac nofablioro aHanisyBasHs BuTpar i Burof,

— y Bararbox CUTYalisix, Konu 3acTOCOBYIOTh iHAeKCH, Hemae 6a3osoi Mogeni, AKa Aae 3MOory Bu3Ha-
YUTW, YN € OKPEMI LIKaNW YUHHUKIB PU3NKY NIHIRHUMUK, NOrapndMIMHUMUN Y1 IHWMMK, @ TaKoX Moderni ans su-
3Ha4YeHHs TOro, 9K YWHRMKKU Tpeba noefHyBath. Y Unx BUNagKax ynopsaKoBysaHHn y CBOIW CyTi HeHagiHe
| NiaTBEPAKEHHST MOT0 hakTUYRMX AaHKX Habysae 0cobnnBoT BaXTMBOCTI.

B.29 Marvpuua HacnigkiB/imoBipHoOCcTer

B.29.1 3azaneHull 025150
MaTpuus Hacnigkis/imosipHocTel — ue 3acib nogaHaHHsa axicHnx abo HanisKiNbKICHMX OLIHOK Hacrigkis

i MMOBIpHOCTEN A7 OTPUMEHHSA PIBHSR PU3UKY YN DAHXKYBaHHS DU3IKY.
dopmMaT Matpuyi Ta 3acTocoBYBaHi BiANOBIAHI BU3HAYEHHS 3aneXaThb BiJ OTOYEHHS, Y AKOMY 1T BMKO-
PUCTOBYIOTE, OTXKE, BEXJIMBO BUKOPVUCTOBYBATW TaKy CTPYKTYPY, fKa Bignosigae obcTasuHam.

B.29.2 3acmocygaHdHsA

Matpuuo Hacniakis/iMOBIPHOCTEN 3aCTOCOBYIOTh AN PaHXYBAHHA PU3VKIB, IXKeper PU3UKY Ta 3axoais
3 0BPOBNAHHA PU3UKIB 3aNEXHO Bif PiBHA pu3anky. Ii 3a3snyait BUKOPUCTOBYIOTb 5K 3aCiD BUBUpPaHHS, KOMu
inenTudikosaHo Garato pysvkis, Hanpukiad, A5 BUSHAYEHHA TOrO, AKI PU3MKK NOTPebyoTh NOAANLLIOTO Y1
LOKNaAHILOro aHanisyBanHs, ski pusuky HeobxigHo obpobnatn Hacamnepen abo sk 3 Hux Tpeda posrnsna-
TV Ha BULLOMY PiBHI KepyBaHHs. [i MOXHa TaKoX 3aCTOCOBYBATH ANA BUOMPaHHS TUX PU3NKIB, SKi Ha AaHWH
yac He noTpebyroTb NojansLioro posrnagadns. Uen Bua MmaTpuui prauky Takox LUMPOKO 3aCTOCOBYOTE ANA
BU3HAUYEHHA NPUAHATHOCTI UK HENPUAHATHOCTI pU3KKy (aus. 5.4) BigNOBIAHO [O #oro nosuuil y MaTpuui.

MaTpuLo Hacnigkis/iMOBIPHOCTEN MOXHA TakOX BYKOPUCTOBYBATH, LoD cnpuaTi 0BMiHIOBaHHIO iHOpP-
MaLlielo Npo 3aranbHe CNPUIHATTS SKICHKX PIBHIB PU3KKY B yCiit opranizauil. Cnocib, y skuit ycTaHoBMIOW0OTb
piBHi pU3UKy, i NpUsHaYeHi ANs UbOro nNpaenna NPUIRHATTA pitleHb, NOTPIOHO y3roaXyBaT CTOCOBHO roTOB-
HOCTI oprani3auii 4O pU3nKy.

dopmy MaTpuLi Hacnigkis/iMoBIpHOCTEN BUMKOPUCTOBYHOThL ANA aHanisysaHHA KPpUTUYHOCTE y Mexax
FMECA uy Ars BCTaHOBNEHHA NpiopuTeTiB nicns 3actocysanHs HAZOP. [i Takox MOXHa BUKOpUCTOBYBaTH
B CUTyaLlisiX, KON HasiBHUX AaHnxX HeJoCTaTHbO ANA AOKMAAHOIO aHanisyBaHHs UM KONy cutyauis He Bu-
NpasoBYE BATPAT Yacy Ta 3yCunb Ha nposefeHHs B6inbL KiNbKICHOTO aHanisyBaHHS.

B.29.3 BxidHi OaHi

BxigHi gaHi npouecy — cneujanizosaHi Wwkany Ans Hacniaky T1a MoBIPHOCTI | MaTpuus, sika ix of'egHye.

MoTpiHo, Wob wkana (4u WwKanu) Hacnigkis oxonniosana(-1) BeCs AianasoH pisHUX TUMiB posrnsaaa-
HUX Hacnigkis (Hanpuknaa: dinancosi 36KMTkM, Beaneka, AOBKINAA YW IHIWi NapameTpy, 3anexHO Bif OTO4EH-
HA) — BiA MakcMMansHo npasaonofibHoro Hacniaky [0 HanHWKYoro po3riagaHoro Hacniaky. YacTkosui npu-
Knag, nokasaso Ha pucyHky B.13.

Ukana moxe math Byab-aKy KinbKicTb pisHiB. HainowmpeHiwi — wkanu 3 3, 4 4u 5 pisHamu.

LLkana NMOBIPHOCTI TAKOX MOXe MaTy Byab-SKy KINbKICTb PiBHIB. BUsHaveHHs woa0 IMOBIpHOCTI NOTPIOHO
BUBUpaTyH Taxi, o6 BoHM Oynn skoMora OAHO3HaYHILLMMU. AKLWLO AN BUSHAYEHHS PI3HMX IMOBIDHOCTE BUKO-
PUCTOBYIOTb YMCMOBI 3Ha4YEHHs!, TO Tpeba HaBecTy oavHULI BUMiptoBaHHs. MoTpibHo, wob wkana #MoBipHOCTI
OXOMMH0Bana fianasoH, Wo sianosinae BUKOHyBaHOMY SOCMIAKEHHIO, a TakoxX LWob HanHwx4a fMoBipHicTL Oyna
NPUIHATHOIO ANS HAWBWULLIOTO BU3HA4YEHOrO HacHifKy, B (HLIOMY BUNanKy BCKO AiAMbHICTk, NOB'A3aHY 3 Hansu-
LM HACMIAKOM, BU3HAYaloTk AK HEeNpunycTumy. HacTKoBMiA NpuKnas nokasaHo Ha pucyHky B.14.

MaTpuuio ByayHTh, HABOASYM HACNIAOK HA OAHIN OCi, @ IMOBIPHICTL — Ha iHWi. Ha pucyHky B.15 no-
Ka3aHO YacTKOBUMA NpuKnaa MaTpuui 3 6-TUPIBHEBO LIKANoK Hacnigky i 5-TMpIBHEBCH WKanow MMOBIPHOCTI.
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PiBHI pyaunky, HaBefeHi B KINiTUHKaX, 3anexaTumyTh Big BU3Ha4EHb LUOAO LKA iMOBIpHOCTER/HACifKIB.
Marpuuto moxe 6yTv nobyaoBaHo 3 HadaHHSIM NepeBaxkHOT BaroMocCTi Hacmigkam (sik nokasaHo) abo Amosip-
HocTi, abo BoHa Moxe ByTn CUMETPUYHOK 3anexHo Big BUNaZKy 3acTocyBanHaA. PiBHi puauky moxe ByTu no-
B'A3aHO 3 NpaBunamMn NPpUNHATTA pileHb, Hanpvknag, pisHem ysaru 3 6oKy KepiBHULITBA YW LLIKAIOK Yacy,
3a Ak NOTpiBHO pearysaTu.

- HesropoTHa JORIONACRE eKONOMNHa WKDGa
- OBYpERHS OMAACHKOCT - MONIMBICTL

LWMPOKOMACLLTBHIMX KONEXTHBHMX NO308IB

- BICBITNEKHR Y MDKHAPOAKIM NpeCi
APOTATOM feKinbKoX AHIB

- [loBHa BTpaTa NiATOMMKM
aKYICHEpIB, BIATIK HBECTHLIA

- Macwrabrmit cyAoBMi NpoLET Y1
CyR0BE NEPECTiAYRaHHA 31 CTATHEHHAM
850 mnik + cyTTESI BUTPATH

- Mo3baenenHn BOMi AR reHEPANbHOrQ
A1periopa

- Tpuaara 3a00poKa opratis Bnaay

Ha NPOBAAKEHHR AIRMbHOCTE

- TPHBANW BAMWE KA HABKOMMLLIHE CEPEnoBILe
- CTypBosaHIcTL FpOManCHKOCTI, L0 OTpumana

LWMPORIA PEICHAHC - HEOBXIQHICTD BXUTTA

$100 mn sTpar | $300 MM STpar - UnCneHHT CMePTEMSH KACNIGKY i1
4 npubyTry M NpUDYTRY - 3Ha4hi HE3BOPOTH BNNMBY HA
6 DecATKN nioed
S10 M- 899 mnm | $30 Mk - $299 mak | - NoagmHoui cvepTensHki
sTpat un npubyTky | BTpaT un NpuByTKy Hacninox Ta/abo
5 - Baska HenonpasHa iHBaniaHicTs
CNHIET w1 aexinbKox ocit CYTTEBNX BIAHOBHIX 32X0/j8
SImnu-39mnr |83 Mo - $29 mnn - YncneHHi Tpashr
4 8TpaT 4 npubyTky | BTPAT uu rp:byTry Henonpas
$100 Tve - 5900 Tvie
BTpaT 41 npnbyTry
3
810 Te - S90 e
2 B7pat um RpubyTry
1 i$1nc

- BucBITNeHHR y HayioansHin npeci

NPOTArOM AEKINLKOX AHIB

- CTanwui Bnve Ha penyTaujiio
aKuioHepis

- Brpara nigrpimku aryioHepis

- Macwrabui cynosis npouec 3

$10 mnH BuTpaTami

- Poscrigysana

Pucynok B.14 — YactkoBui npvknag MaTpuui paH:KyBaHHs pu3ukis

IEC 2074/09
Pucynok B.13 — YacTtkosuw npuknag tabnuui kputepiis Hacnigky
PaHr ~Kpurepii
ﬂ i — BUHUKHe Bananc imoBipHocTen abo
PasAoNoAIbHO — BUHVKHE BNPOAOBX TUXHIB Uu Micsuis
MoXTnEO — MOXE BUHUKHYTW Heaaﬁap_om, ane
— BUHUMKHE BNPOLOBX MicAuiB
_ . — MOXe BUHUKHYTY, ane
ManoumogipHo .
— BWHWKHE BNPOAOBX POKIB
) — BUHUKHEHHS
Piako — BUHATKOBO
— TinbKu
. — TEOPETUYHO
Bigganeno . P
1EC 2075/09
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IEC 2076/09

PucyHok B.15 — YacTkosui npuknaz maTpuui Kputepiis iMoBipHOCTI

LLkanu paHxXyBaHHs i MaTprL0 MOXHA (OPMYBATU Ha OCHOBI KiNbKICHUX WKan. Hanpuknag, y KOHTeKCTi
HadiHocTi Wwrkana MMoBipHOCTEN Moxe 300paxaTyt IHOAWKaTUBHI iIHTEeHCUMBHOCT] BiAMOB, a LiKana Hacnigkis
— IPOLUOBI BUTPATH, 3yMOBNEHI BIAMOBOL.

3acTocysaHHs LUboro metoay nependaqac HasBHICTb 0cib (NepesaxHo — KomMaHawW) 3 BiANOBIAHOK KOM-
NeTeHTHICTIO, @ TakoX YCIX JOpeYHUx aaHunx, Wo ByayTb y Npuroai AnA eKCnepTHUX CyaxXeHb WoAo Hacniakie
i MMOBIpHOCTEN.

B.29.4 lpoyec

[1Insa paHX)XyBaHHS PU3NKIB KOPWUCTYBaY CNOYaTKy 3HaXo4uTb 03HaKy Hacrniaky, aka HanbinsLue npuraMmarHa
cUTyaLlii, NOTiM BU3HaYae MMOBIDHICTb, 3 AKOKO L HACHIAKN BUHUKATUMYTb. [licna uboro, 3anexHo i maT-
puui, thikcye piBEHE PASKKY.

Barato pu3nkoBUX MOLIA MOXYTb MaT NeBHY HU3KY HACniAKIB 3 pisHMMK BiANOBIAHUMMN MMOBIPDHOCTSA-
Mu. HeaHauHi npobnemun 3assuyall BUHUKaTb YacTille 3a katacTpodun. Tomy Tpeba snbnpat mix paHxy-
BaHHAM HaNNOLWMPEHiLIOro HacniAKy, HalBaKMBILIOTO HACMIAKY YW iHWMX NoegHaHL Hacniakie. Y Bararbox
BUNafKax AOUINLHO 30CEpe/PKyBaTh yBary Ha HalBaXUIMBILLNX MOXTMBUX HacTiKaX, OCKIfIbKN BOHW € Hal-
6inbWOI0 3arpo3oto Ta 3aBAalnTb Yumano npobnem. Y geskux sunagkax Moxe 6yt JOUINbHUM paHXysatu
3BUYanHi npobremn Ta ManonMoBipHi KaTacTpodu AK OKPEMI PU3NKA. Y LibOMY BUNAAKY BaXINBO BUKOPUC-
TOBYBaTH MMOBIPHICTD, AIKa BiANoBiaae came BUEpaHOMY HacnifKy, @ He MMOBIPHICTL NOAIT B LIINOMY.

PiBeHb pU3VKy, BUSHAYEHW 32 MaTpuueto, Moxe OyTi Nos's3aHo 3 NpasuioM NPUAHATTA pilueHb, Ha-
npuknag, cTocoBHo NoTpedn obpobnaT pUsnK.

B.29.5 BuxidHi 0aHi

BuxiaHi AaHi — paHr KOXHOTO PY3KMKY YW PaHKOBaHNA NEPENIK PU3MKIB 3 BUSHAUYSHNMU PIBHAMM BaXITMBOCTI.

B.29.6 Tepesazu ma obmexeHocmi

[Nepeparu:

— BIHOCHO NPOCTWA Y 3acTocyBarHI;

— Jae 3MOTY LUBUKO parXyBaTy PU3MKK 3a PisHAMY DIBHAMW BaXIUMBOCTI.

ObmexeHocCTi:
— matpuLio Tpeba NpoekTyBaTy BIANOBIAHO [0 06CTaBUH, OTXE, e MoXe YTPYAHIOBAaTU 3acToCcyBaH-

HS 3aranbHol cUCTeMU B YyCbOMY Aiana3oHi obcTasuH, NOB'A3aHNX 3 OpraHisauieto,
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— B@XKKO O[AHO3HAYHO BU3HAYUTK LKAy,

— 3acTocyBarHsa fyxe cyB'ekTUBHE, € TEHAEHLA 3HaYHNX PO3BKHOCTEN CyOKEHb OCiD, sAKi NpoBaasTL
ynopsiAKOBYBaHHS,

— PU3WKN HEMOXKNMBO arperysati (TobTo HEMOXIMBO BCTAHOBWUTY, LLIO KOHKPETHA KiNbKICTb HU3bKMX PU3UKIB
abo HW3LKWY pU3uK, INeHTUMIKOBaRI KOHKPETHY KibKICTb pasiB, € eKBIBANEHTHUMU CepeHboMy PUSUKY);

— 3aBfae TPYAHOWB NOEAHAHHSA Y1 NOPIBHIOBAHHA PIBHIB PU3NKY 4NS PI3HWX KaTeropit Hacmigkis.

PesynsTaTi 3anexaTtumyTb Bid piBHS SOKNagHOCTI aHanisyBaHHsA, To6To, YiM AoKnagHille aHanisyBaHHs,
TiM Binblua KiNbKICTb cueHapiis, KOXHWIA 3 AKUX Mae HYKYY MMOBIPHICTL. Lie 3ymoBnoe HeoOUIHIOBAHHKA
thakT4HOTO piBHS pu3uky. Crnocib rpynyBaRkHs cueRapiiB nig Yac onvucyBaHHs pyu3vky mae ByTy OOHAKOBUM i
BU3HAYEHMM Ha NOYATKY QOCTIIKEHHS.

B.30 AnanisyBaHHs ButpaT i Burog (CBA)

B.30.1 3azanbHui o2nsd

ARanisyBaHHs| BUTpaT i BUro MOXHA 3aCTOCOBYBATK ANA OLIKIOBAHHA PU3UKY, 3@ AKOTO 3aranbHi ovi-
KyBaHi BUTpaTM NOPIBHIOKOTL i3 3aranbHUMU OYiKyBaHUMW BUroaamMu 4ns 1oro, wob subpatu Havkpalimuin abo
HalpeHTabenbHilWUM BapiaHT. BOHO € HEBIA'eMHOK YacTUHO Daratbox CUCTEM OUIHIOBaHHS pU3uKy. BoHo
MOXe ByTU AKICHUM 4u KinbkicHM abo nepenbavaTtit NoegHaHHS AKICHWX | KinbKiCHUX enemMeHTiB. KinbKicHe
CBA 06'eaHye rpotloBuid Bpas ycix BUTPAT i BCIX BUTO4 AN BCIX 3aLiKaBNeHUX CTOPIH, YHeCeHUX o cdhepu
3aCTOCYBaHHS, 3 ypaxyBaHHAM Pi3HNX Nepioais Yacy, NPoTAroM AKUX BURUKAKTE BUTPaTy 1a surogun. CTeo-
proBaHa uncTa npusegeHa sapricts (NPV) ctae BXigHUMY AaHUMW ANS NPUAHATTS pilleHb Woao pusuky. fo-
sutveHa NPV, noe'ssaHna 3 sakow-Hebyab fieto, 3a3Bnyalt Bkasye Ha Te, wo wio givo tpeba sukoHatu. OfgHak,
LIOA0 NeAKNX HETATUBHUX PU3UKIB, 30KpEeMa PU3VKIB NS XUTTA NKAUHM YU 3aBAAHHS LIKOLM AOBKIN0, MOXHa
3actocoByBaTu npuHLMn ALARP. BiH oinuTe pn3ukn Ha Tpyn obnacTi: piBeHb, BULLE AKOIO HeraTusHi pUu3nku
HENPUMYCTUMI Ta IX HE MOXHa NPUAMATY, 32 BUHATKOM Haa3BuHanHnx obCTaBuH, piBEHb, HUKYE AKOTO pU3n-
K1 MisepHi Ta X NoTpIBHO Nnuile BigCTeXyBaTn AN 3abesnedeHHa Toro, Lo BOHK 3anyilanics HU3bkumu,
i ueHTpansHa obnacTsb, y sk puanku Tpeda nigTprMyBaTH Ha MIHIMarsHOMY NPakTUYHO NPUAHATHOMY PiBHI
(ALARP). Ha mexi Huxkyoro pusnky uiel obnacTi MoXHa 3acToCOBYBaTH XOPCTKe aHanisysaHHs BUTparT i Bu-
rog, ane Tam, Ae pusnkn HabnuxeHi Ao HenpunycTumumx, npuHuun ALARP nepeabayae obpobnanHa, akwo
TiNbKWM BUTPATK Ha 0BpOBNSIHHSA He CTaBaTUMyTh SBHO HECYMIPHMMU 3 OTPUMYBEHOI0 BUIOA0H0.

B.30.2 3acmocyeaHns

AHanizysaHHsl BUTPAT i BUro4 MOXHA 3aCTOCOBYBATY ANA NPUAHSTTS pitleHHs woao smubopy cepej Ba-
PIaHTIB, Y SKUX € PU3NK.

Hanpuknaga:

— §IK BXiAHI fgaHi Ana npuAHSTTA piluenHst npo Te, 4u Tpeba 0bpobnsaTy pusuk,;

— 2115 pO3MexXoByBaHHA cnocobis 06pobrsHHS pU3nKy Ta BMOMpaHHA HARKPALLOro Cepel] HuX;

— anst BnbupaxHs cepef pPisHUx cnocobis gin.

B.30.3 BxidHi daHi

BxigHi aaHi — iHdbopmaLis npo BUTpaTV Ta BAroaw Ans BiANOBIAHUX 3aLiKaBneHnX CTOPIH i Mpo HeBus-
Ha4YeHOCTI Uux BUTpaT i Burod. Tpeba poarnsfaaTty sk maTepiansHi, Tak | HeMaTepiansHi BUTpaTn 1a Buroay.
BuTpaTty OXONioTL BUTpaYeHi pecypcy Ta HeraTuBHI Hacniky, BUrO4M OXOMNIOTb NO3UTUBHI HachiaKu,
HeraTueri Hacnigku, wo ix Byno YHUKHEHO, | 3a0LlaiXeHi pecypcu.

B.30.4 [lpoyec

Bu3Ha4aioTh 3auikaBneHi CTopoHy, siki MOXYTh 3a3HaBaTu BUTpaT abo ogepKyeaTh Burogun. [1o nosHo-
[0 @HanisyBaHHs BUTPAT | BUIrog 3a5y4atoTb YCiX 3auiKaBEHUX CTOPIH.

Ans BCix BiZNOBiAHWX 3aLliKaBNeHUX CTORIH iZeHTUGIKYIOTL NPAMI Ta HENPAMI BUTOAM Ta BUTPATH, no-
g'a3aHi 3 BapianTamu, Wo ix pozrnagaoTb. Npami Burogn — Le suroau, 6eanocepeHe0 ros’a3aHi 3 BUKo-
HaHO Aieto, TOLI SK HEMPAMI YK JOAATKOBI BUroau — Lig HenmaHoBaHi BUroav, ane BOHW TakoX MOXYTb 3HaY-
HOK MIPOIO CMIPUATY NPUIAHSTTIO pileHb. HenpaMumu Burogamu €, Hanpuknaga, nigsuLleHRs penytauii, 3a-
[OBONEHICTL NepCcoHany Ta «4yLeBHUA Cnokiiy. (HacTo BOHM € AyXe BaroMUmu YUHHUKaMu NPUAHATTS
pileHb).

Mpsmi BUTPaTH — Lie BUTPaTH, siki 6esnocepeHbo nos’asaHxi 3 gieto. Henpami sutpatn — ue fogat-
KOBI, CynyTHI Ta HEBIAHOBHI BUTPATY, sIK, HaNpuknag, BTpata KOPUCHOCTI, MapHO BUTpaYeHnin Yac Ha Kepy-
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BaHHS YM BiABIg KaniTany Big IHWWUX MOTEHUINRNX IHBECTULIN. 3acTOCOBYIOUN aHanisyBaHHa BUTPAT i BUron
[0 NPUIAHATTS pilleHHs Woao fouinbHocTi 00pobrsiHHa puavky, Tpeba Takox po3rnsaaT BUTpaTy Ta BUro-
OW, noB'A3ani 3 06poBNsSHHAM PU3NKY Ta 3 MPUAHATTAM PUSKKY.

3a KinbKiCHOro aHaniaysaHHsa BUTpaT | BUro4 nicng 1oro, Ak ifeHTudikosaHo Bci maTepiasnbHi Ta Hema-
TepianbHi BUTpATU Ta BUIo4w, yCi BUTpaTV Ta BUrOAM (30Kpema HemaTepianbHi BUTpaTi Ta BUroau) noaa-
0Tb Yy rpoLoBOMY exBiBaneHTi. [Ins uboro € HU3Ka TunoBux cnocobis, 3okpema nigxig «roToBHICTL nNnaT-
TW» | BUKOpUCTaHHS 3aMiHHMKIB, FKILO, sK e YacTo BiA0yBaeTeCs, BUTPATW HacTaloTbh NPOTAIOM KOPOTKOro
nepioay 4acy (Hanpukrag, NnpoTarom poky), a BUroan HagXxodsTb 3a HUMKW NPOTSIOM TPUBANOTO Nepioay, To,
SIK NpaBewno, Buroan HeobxigHo AUCKOHTYBATW, NPUBOASAYN X 4O CbOrOAEHHOIO FPOLLIOBOIC eKBIiBaNEHTa Tak,
o6 MoxHa Oyrio oTpMMaT NMEepPeKoHNVBE MOPIBHAHHA. YCI BUTPaTM Ta BUIroaM NOA2KTh AK NpUBEAEHY
BapTicTb. [1puBedery BapTiCTb yCix BUTPAT i BCiX BUrog Ans BCiX 3alikasrieHux cTopiH Moxe ByTu noeaHa-
HO, 1100 oTpumaTty YncTy npueeneny eaptictb (NPV). MoantneHa NPV Bkasye Ha Te, WO AiA € BUMAHOM.
3acToCcoBYIOTL TaKOX ChiBBIZHOWEHHS BUroA | BuTpart (aus. B.30.5).

FIKLLIO CTOCOBHO [0 piBHA BUTPAT | BUTOA4 € HEBU3HAYEHICTL, TO Bynb-aKkuiA Y oBuBa Ll NOKa3HUKU MOXe
OyTu ouiHeHO BiANOBIAHO 40 TXHIX IMOBIpHOCTEN.

3a sKicHOro aHanisyBaHHsl BUTpaT | BUFO4 HE HaMaraloTbCsi 3HAWTW rpoLIoBY BapTiCTh HeMaTtepiansHuX
BWUTPpAaT i BArod, a, 3amicTb TOro, LoD BUBECTY EAMHUA YMCNOBUIN NOKA3KWK, LLO NiGCYMOBYE BUTPATU Ta BU-
roav, posrnsaalTb Ha SKICHOMY PiBHI B32EMO3B'A3KM Ta KOMIPOMICU MIX BUTpaTamMu Ta BUrofamu.

CriopiaHeHvia MeTo — aHanisysBaHH:A CiBBISHOWEHHS MK BUTpaTaMu Ta edekTUBHICTIO {(ehekTUBHOCTI
BMTpaT), 3@ AKOTO MpunyckawTs BaxaHicTb OTpUMaHHS NEBHOT BUrO4M UM HacnifKy i Te, WO € Kifbka anb-
TepHaTuBHMX cnocobiB Ix oTpuMaHHs. Lle ananisysanHs nepeadbayae nuule posrnaganHsa BUTpaT i BuGnpax-
Hs HalhfelseslUoro cnocody AOCSTHEHHS BUTOOW.

B.30.5 BuxioHi aHi

Buxigni nasi aHanizysanHa BuTpart i Buro — iHdopmallis Npo BiAHOCHI BUTPaTK Ta BUron 3ariexHo
Bif pisHnx BapiaHTie abo gin. Lle moxe ByTh noAaHO KiNbKICHO 5K YucTa npueegeHa BapTicTb (NPV), BHyT-
pilHs Hopma perTabensHocTi (IRR) abo gk BigHoLWeHHS NpyBeAeHol BapTOCTI BUro 40 NpueeneHoT sap-
TOCTi BATPAT. Y sSiKICHOMY NofaHHI BUXiaHI AaHi 3a3BWUHalk € NopiBHAMNBHO0 Tabnwileto BUTPAT | BUro PiskuX
TUNiB 3a 0coBrMBOro BpaxoByBaHHS KOMMPOMICIB.

B.30.6 [lepeeazu ma obmexxeHocmi

[Nepesaru aHaniaysanHs BUTPAT | BUroj Taki:

— [j@e 3MOry MOPIBHIOBATU BUTPATY Ta BIOAN 3 BUKOPUCTAHHSM €AVNHOT CUCTEMM BUMIPIOBaHHS (rpo-
Losol);

— 3abeaneyye Npo30pICTb NPUAHATTA pillieHb;

— BumMarae 36upaHna foxknaaHol indopmauil npo BCi MOXINBI acnekTu pileHHst. Lle moxe ByTy kopuc-
HUM AN8 BUABIEHHA NOBHOT HeoBi3HaHOCTI, a TakoX Ans 0BMIHIOBaHHS 3HAHHAMMN.

ObmexkeHocTi;

— KinbkicHe CBA MOxe [aBaTy iCTOTHO Pi3Hi pesynsTaTu, 3anexHo Big MeTOAIB, 3aCTOCOBYBaHUX [f1S
Ha[aHHSA EKOHOMIYHWX 3Ha4YEeHb HeEKOHOMIYHUM BUrogam,

— Y [IEAKMX BUNAAKaX 3aCTOCYBAHHRA BAXXKKO BU3HAYaTW NEPEKOHNNBY CTaBKY ANCKOHTYBaHHSA 4Ns Maii-
OyTHIX BUTpaT i BUrOS;

— BUIoAU, SKi NOLWNPIOIOTLCSA Ha BEMKUKY NONYNALI0, BAXKO KirbKICHO OUIHIOBETM, 0COBMMEBO SKLLO BU-
TOAM CTOCYIOTECS cycninbHux 6nar, siki He € 08’EKTOM PUHKY;

— NpakTuKa QUCKOHTYBaHHS Nokasye, o BUroan, sKi MoxHa 3406yTu y BigaaneHoMy ManbyTHbOMY,
L0CUTb HE3HEYHO BNMMBATb Ha NPUAHATTS pilleHHsA BiANosiaHO 80 BMOPaHOT CTaBkM AUCKOHTYBEHHS. Me-
TOA CTaE HenNpuOaTHUM ANs PO3rNsAaHHSA PU3KKIB, AKi No3HaAYaTUMYTbCs Ha ManbyTHIX NOKOMIHHSIX, SKLLO
TinbKkW He Byae BCTAHOBMEHO AyKe HWU3bKi YN HYNbOBI CTABKM JUCKOHTYBaHHS.

B.31 BaratokpuTepiiHe aHanisysaHHs piweHs (MCDA)

B.31.1 3azansHull oansd

MneTbcst Npo BUKOPUCTaHHS HU3KK KpKTepiiB Ans 06’eKTMBHOIO Ta Npo3oporo OUiHIOBaHHSA 3aransHol
UIHHOCTI CYKYNHOCTI BapiaHTiB. 3aranbHa npusHaqeHicTs nondarae B paHKyBaHHi 3@ NepeBarol HasBHUX Ba-
piaHTis. AHanizyBaHHsA nepenbaqae po3pobneHHa MaTpuui BapianTis i KpUTEPITB, paHXXOBaHUX i arperoBaHmnx
7151 OTPUMAaHHA 3aransHol DarbHOT OLIHKM KOXHOTO BapiaHTa.
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B.31.2 3acmocyeaHHs

MCDA MoxHa 3acTocoByBaTth ANs:

— MOPIBHIOBAHHS KINbKOX BapiaHTIB y MEXax NepLUoro aHanidyBaHHs, Wob BU3HauuTV nepesaxHi i no-
TEHUIAHO MOXUWBI BapiaHTy Ta HENPUINHATHI BapiaHTy;

— NOPIBHIOBAHHA BapiaHTiB, L0 MakTh YMACTEHHI Ta iHOAI cynepedunusi kpuTepii;

— BOCArHEHHS y3roXKeHOoCTi Wo40 NPURHATTA piLIeHHs, KONW pisHi 3aljikaBneHi CTOPOHU MaioTb cyne-
peYnMBI Wi Y UiHHoCTI.

B.31.3 Bxioni 0ani

CyK#IHICTb BapiaHTiB ANs aHanisyBaHHs. Basosaui Ha Winsx KpUTepii, Wo iX MOXHa OJHOMaHITHO 3a-
CTOCOBYBaTW [0 BCIX BapiaHTis, W06 yCTaHOBMIOBATY PISHWLIID MK HUMN.

B.31.4. Mpouyec

3azsuyan, rpyna nobpe obisHaHWX NpeACTaBHUKIB 3aLiKaBIIeHX CTOPIH BUKOHYE Takuii npoLec:

a) ycraHoBnoe yins(-i);

b) BM3Ha4ae 03HaKM (KpUTEPIT YW NOKa3HWMKK PE3yNbBTaTUBHOCTI) LLOAO KOXHOT Lini;

C) (hopmMye O3HaKM iepapaxiyHuM NOPSAKOM;

d) pospobnse sapiaHTy, WO NIANSATaloTb OUIHIOBAHHIO 33 KpUTepiaMy;

€) BU3Ha4ae BaxUIMBICTb KpUTEPITB i BCTAHOBNIOE AN HUX BiANOBiAHI Barosi koedilieHTH;

f) ouinoe ansTepHaTMBY WoAo KpuTepiia. Lie moxe ByTn 306paxkeH0o MaTpuLeto BanbHUX OLHOK;

g) cnony4yae kinbka 6anbHuX OLIHOK, WO MalTb OfHY 03HAKY, B €4UHY KOMNMEKCHY GanbHy OUiHKY, Lo
BPaxoBYE MHOXWHY O3HaKk,;

h) ouiHIoe pesynsTaTu.

€ pisni MeToAW, AKMMN MOXHA BU3HAYNTU BaroBumit KOEMILIEHT A5 KOXKHOTO KPUTEPI, & TaKoX PisHi Cro-
cobu 06'eAHaHHA BanbHMX OUIHOK, NMOB'A3AHMX 3 KPUTEPIAMU, A KOXKHOTO BapiaHTa B eANHY BansHy OLjiHKY,
Lo BpaxoBye MHOXWHY O3Hak. Hanpuknag, 6anbhi ouiHku MoXHa arperysaTi sk 3BaxeHy cymy abo 3eaxe-
Huit noByTok, abo, BukopncToByOUN cnocib aHanisysaHHs iepapxiit, — METOAMKY BUSIBAHHSA BAroBux Ko-
eillieHTiB | 6anbHMX OUIHOK, BazoBaHy Ha napHuUX nopisHsAHHAX. B ycix umx MeTofax nepenbadeHo, Wo ne-
peeara, HagasaHa byab-sKoMy 3 KpUTepile, He 3anexuTb Bif 3Ha4YeHb IHWUX kpuTepiis. Tam, Ae ue npuny-
WeHHA He BianoBsigae QINCHOCTI, BUKOPUCTOBYIOTS iHLL Mogeni.

Ockinbky BanbHi OLIHKM MaloTb CyB'eKTUBHUI XapaKkTep, AOLINbHO NPOBAAMTY aHasli3yBaHHS YyTIMBOCTI,
fike Aa€ 3MOTY NepesipuTy CTYNiHb, Y AKWIA Barosi koediljieHTH Ta BanbHi OUHKA BAAWBAIOTL Ha 3arafbHi
nepesarv, HalaBaHi PIsHUM BapiaHTaMm.

B.31.5 BuxioHi Oani

PaHxoBaHe BNopsaKyBaHHSA BapiaHTiB NpoBaAsTh 3@ 3MEHWEHHAM HaaaHol im nepesarn. AKLLO pesynsTar
NMPoLEeCy € MaTpuus, OCAMM SKOT € 3BaXeHi KpuTepii Ta 6ansHi OLiHKK KpUTEPIiB ANS KOXHOIo BapiaHTa, ToA4i Ba-
pianTy, AKi He BIANOBIAAIOTL KPUTEPISM 3 BUCOKMM BaroBvmM KOEMIL[IEHTOM, TAKOX MOXeE ByTh BUMYyYEHO.

B.31.6 [epegazu ma obMmexxeHocmi

[epesaru:

— 3abesneuye NPoCTy CTRYKTYPY ANs e(OEeKTUBHOMO NPUAHATTS pillieHb | NOAaHHS NPUMNYLLEHb | BUCHOBKIB;

~— MOXe NiABULLYBAaTV PO3B’A3yBaHICTbL CKNAaAHUX 3 MOMmMAAy NPUAHATTA pilleHb MpobnemM, 4O AKUX He-
MOXINNBO 3aCTOCYBaTU aHanisyBaHHA BUTPAT i BUroa;

— [1a€ 3MOory pauioHansHo posrmagatv Npobriemu, LWoAo KX NOTPIBHO NPUItMAaT KOMIPOMICHI PILLEHHS;

— [ae 3MOoTy [ocaraTit arogn, Konu 3auikasfieHi CTOpoHW MatoTs PisHi Lini i, yepes Le, pisHi kputepil.

ObmexeHocTi:

— He BUNyYae BNIVBY NOMUIIOK | noraHoro subopy kputepiia NpuiiHSTTA pitleHb;

— PO3B’A3aHHg BinbLuocTi npobnem 3a gonomorown MCDA He fae NepeKoHAUBOro Y 0AHO3HaYHOro pe-
yneTaTy,

— anropuTMu arperyBaHHa, 3a SKuMu oBYNCToTL Barosi kKoedilieHT KpuTepiiB Ha NiacTasi BCTaHoB-
neHnx nepesar abo 0B’'eAHYI0Tb PI3HI AYMKU, MOXYTb NPUXOBYBATH ICTUHHY OCHOBY NPUAHATTA pilleHb.
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UiiHa Besneka. KoHTporbHO-BuMipoBanbHi cucTemu Besnekn 4ns oBpobHoT NpomMncnosocTi)

2 IEC 61508 (yci yacTuHu) Functional safety of electrical/electronic/programmable electronic safety-related
systems (GyHkuifiHa Besneka enexkTpuHHnX, eNeKTPOHHNX, NPOrPaMOBHNX ENEKTPOHHUX CUCTEM, NMOB'A3AHNX 3
Besnekoto)

3 |EC 61882 Hazard and operability studies (HAZOP studies) — Application guide (JocnigxeHHs He-
BesneyHux YMHHKKIB | npauesaaTtHocTi (gocnipxerns HAZOP). HactaHosu ogo 3actocysaHHs)

4 1S0O 22000 Food safety management systems — Requirements for any organization in the food chain
(CucTemu ynpaeniHHsa Ge3nedHicTio xapHoBnx NpogykTis. Bumory Ao Gyab-sakux opraHisauin xap4osoro nax-

Lrora)
5 ISO/IEC Guide 51 Safety aspects — Guidelines for their inclusion in standards (Acnektu 6esnexn. Ha-

CTaHOBM WO40 iX BKTIOYEHHS JO CTaHAapTiB)
6 IEC 60300-3-11 Dependability management — Part 3-11: Application guide — Reliability centred

maintenance (KepysaHHs HaginHicTio. YactuHa 3-11. HacTaHosa Ljof0 3acTocyBaHHA. TexHiyHe obenyrosy-
BaHHA, 30pieHTOBaHe Ha 3abesnevysanHa Be3sigMOBHOCTI)

7 IEC 61649 Weibull analysis (Axanis Benbynna)
8 IEC 61078 Analysis techniques for dependability — Reliability block diagram and boolean methods (Me-

TooW aHaniaysaHHs HaginHocTi. brok-cxema HadinnocTi Ta bynesi meToam)
9 IEC 61165 Application of Markov techniques (3acrocysaHHsa metogis Mapkosa)
10 ISO/IEC 159089 (yci yacTuru) Software and systems engineering — High-level Petri nets (Mporpamo-

TexHika Ta cucTtemoTexHika. Mepexi MeTpi BUCOKOro pisHs)
11 IEC 62551 Analysis techniques for dependability — Petri net techniques’ (MeTtoaw ananisysaHHs Ha-

ainHocTi. Metogn mogdernioBaHHs mepexamu [eTpi).

OOOATOK HA
(nosigkosui)
NMO3HAKU TA CKOPOYEHHA, AKI BUKOPUCTAHO
B LUbOMY CTAHOAPTI

ALARP - «HaCTINbKW HU3bKWUA, HACKINGKK Lie NpakTnyHo fouineHoy» («as low as reasonably practicable»);
BlIA — AKanisyBarHsi BNNMBY Ha AisnbHIcTb (Business impact analysis);
CBA — AwnanisysanHs Butpar i Burog (Cost/benefit analysis),
ETA — AHanisysaxna gepesa nogin (Event tree analysis),
FMEA — AHanisyBaHHs Bm,'qy Ta Hacnigkis sigMmos (Failure Modes and Effects Analysis);
FMECA — AHaniaysaHHsa By, Hacriakis i KpuTUYHOCTI Bigmos (Failure Modes, Effects and Criticality Analysis)
FTA — AnarnisysanHs gepesa Bigmos (Fault tree analysis),
HACCP — AnanisyBaHHs HeGe3nedHnx YAHHUKIB | KoNTUYHI TouKW koHTpornio (Hazard Analysis and Critical
Control Points);
HAZOP — [JocnizxeHHs HebesneyHnx YnuHHUKIB | npauesnatHocTi (Hazard and operability studies),
HRA  — 3ararnbHe oLUiHIOBaHHs HagifrocTi moaunn (Human reliability assessment),
IPL — Heszanexnui piseHb 3axucTy (Independent protection layer);
IRR — BryTpituHs Hopma peHTabenswocTi (Internal rate of return);
KTK  — KpuTu4uHa To4xKa KOHTPOSIO;
LOPA — AxanisysaHHa piBHiB 3axucTy (Layer of protection analysis),
MAO — MakcumansHo gonyctumuin ac npocrosanis (Maximum acceptable outage time);
MCDA — BaratokpurepitiHe aHanisysahHs piweHs (Multi-criteria decision analysis);
") Ha poarnsaai.

72



NASA

NOAEL
NOEL
NPV
PHA
RCA
RCFA
RCM

RPN
RTO
SA
SCA
SIL
SWIFT

OCTYIEC/ISO 31010:2013

HauioHanbHe ynpasniHHa 3 aepoHaBTVKN | SOCTIAKEHHSA KOCMIUHOro npoctopy (National Aero-
nautics and Space Administration),

PiseHs BiocyTHOCTI BUSIBHOrO HecnpuaTnueoro snnusy (No Observable Adverse Effect Level);
PiseHb BincyTHOCTI BUsisHoro Bnnuey (No Observable Effect Level),

YucTta npusegeHa BapTicTe (Net present value),

MNonepenHe aHanisyBaHHsa HebeaneyHnx YUHHWKIB (Primary hazard analysis),

AHanizyBaHHs nepwonpuyunH (Root cause analysisy,

ARanizyeaHHs nepLluonpuynH BiamoBs (Root cause failure analysis),

TexHiyHe obcryroyBaHHs, 3opieHToBaHe Ha 3abeanedyBarHa BessiamosHocTi (Reliability centred
maintenance);

Yucno npioputeTHOCTI puavky (Risk priority number);

LiinboBa TpuBanicTe BijHOBNEHHA (Recovery time objective);

AHanizyBaHHsa napasuTtHux Bnnueie (Sneak analysis),

AHanizyBaHHs napasutHux cxem (Sneak circuit analysis);

PiseHb uinicHocTi 6eaneku (Safety integrity level),

CrpykrypoaHuin meton «llo — akwo?» (Structure «What if?»);

Koa YKHL 03.100.01

KntoyoRi crioBa: aHanisyBaHHs pU3nky, iAeHTUMDIKYBaHHA PU3KKY, 3aranbHe OUIHIOBaHHSA PU3NKY, KEpy-
BAHHS PU3VKOM, METOZ OUIHIOBAHHS PU3NKY, PaHXyBaHHS PU3KKIB.
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