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anaBneHI/Ie PpUCKaAMU, CHCTEMHBIN aHAJIU3 U MOJCIIMPOBAHUC 1,2
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YTBEPXIAEHO

Ha 3acenganun HHCTUTYTA HH)KeHepHOﬁ M DKOJOTHYECKOI 0€30I1acHOCTH

(mporokou 3aceqanust Ne 2 ot «07» cenrsaopst 2020 r.).



1. e ocBoeHMsI JUCUMIIIHHBI

HCJ'IB OCBOCHUA TUCHUIIIMHBI — (I)OpMI/IpOBaHI/IC Y CTYACHTOB TCOPCTUUCCKUX 3HaHPII>i,
MPAKTUYCCKUX YMGHPII;’I M HaBBIKOB B 00JlacTH OLCHKWM MW YIHOpPaBJICHUA PUCKAMU

MIPOU3BOJCTBEHHBIX OOBEKTOB U MPOIECCOB TEXHOCHEPHI.

2. Mecto aucunmimabl B ctpykrype OIIOII BO

JIMCUMIUIMHBL U TIPaKTHKH, Ha OCBOGHUHM KOTOPBIX Oasupyercs NaHHas TUCHMIUIMHA!
WNudpopmanimonnbie TeXHOJIOTHHU B chepe 6e30nacHOCTH, MOHUTOPUHT 6€30MaCHOCTH.
JIMCUMIUIMHBL U TIPAKTUKH, JUIS KOTOPBIX OCBOEHHE JAHHOM TUCHUIUTMHBI HEO0XO0AUMO
Kak mpeamecTBytomee: CUCTEMBI yIIpaBiIeHUsT TeXHOCPEpHOH 6e30macHOCThIO 1,2,

3. [lnanupyembie pe3yJbTaThbl 00y4eHHsI

®opMupyembie U HNuaukaTopsl
KOHTPOJINpYyeMble OCTHIKEHUS
POTHPY A N Ilinanupyemsbie
KOMIIeTeHIIUH KOMIeTeHI U
pe3yabTaThl 00y4eHust
(koo m (koo m
HAaWMEHOBAHNE) HaWMEHOBAHHE)
OIIK-5. Criocoben OIIK — 5.3 Pa3zpabotka 3HaTh: TEXHOJIOTUIO W METOJbI
pa3pabatbIBaTh JIOKQJIbHBIX HOPMATUBHBIX | MPOBEJICHUS OLIEHKH PUCKA

HOPMAaTUBHO-TIPABOBYIO
JOKYMEHTAIHIO Chepbl
podecCHoHaATBHOM
JCATEIHLHOCTH B
COOTBETCTBYIOIIUX
obOnacTax 0€30MacHOCTH,
MIPOBONTH IKCIICPTH3Y
IIPOEKTOB HOPMATHBHBIX
IIPaBOBBIX aKTOB

AKTOB TIO OIICHKE PUCKOB
0 OTACIBHBIM
HaTPaBICHUSIM
TeXHOC(EPHOU
0e30MmacHOCTH

YMerTs: pa3pabaTbIBaTh
JIOKQJIbHBIE HOPMATUBHBIE AKThI
IO OLIEHKE PHUCKa

Bnangets: HaBbIKaMu IIPOBCACHUA

OLIEHKM  pHUCKa,  pa3paboTku
MEpOIIPUATHI TI0  yNPaBICHUIO
puckamMu




4. CTpyKTYypa M coJep:KaHue TUCHUIIMHBI

®opMbI TEKyLIEr0

Bun HaumeHoBaHue TeM KOHTPOJIA
. N HNHuTepakrus,
Moayas (pa3aen) yueOHOM 3aHATHH Cemectp | O0BeEMm, u. banasl . (HauMeHOBaHMe
padoThI (y4eOHOI padoTHI) ) OLIEHOYHOI' 0
cpeacTBa)

Tema 1 Cucrema | Jlex Jlekmuss 1 .1. Metonsl 1 2 - - Onpoc CTyAeHTOB
YIPaBJIEHUS OXPaHOU OLIEHKM  pUCKa  JJIA pu caaue
TpyZna. YHpaBieHHE o0ecrnieueHus MPaKTUYECKUX
npodecCuOHATBHBIM 0e30macHOCTH pabort. baza
U PUCKaMHU. BBINIOJTHEHHSI paboT TECTOBBIX 3a/IaHUM.
Tema 1 Cucrema | Ilp [IpakTueckoe 3aHsATHE 1 2 15 - Otuer o
YIpaBJICHUS OXpaHOU 1 «MeTtopl MIPaKTUYECKOMY
TpyZna. YTpaBlICHHE UACHTUQHUKAIIMKA PUCKA. 3aHaThio Nel
po¢eCCHOHATBHBIM HAZOP, SWIFT»
U PUCKAMH.
Tema 1 Cucrema | Ilp IIpakTHueckoe 3aHATHE 1 2 15 - Otuer no
YIIPaBJICHUS OXPaHOU 2 «Metoabl [IPAKTUYECKOMY
Tpyna. YTpaBieHHE ONpeaeieHUs] UCTOYHUKA 3aHATHIO Ne2
poheccuoHaIbHBIM pHCKa. Juarpamma
W PUCKAMU. Wcuxkasel, FTA»
Tema 1 Cucrema | Ilp [IpakTnueckoe 3aHsTHE 1 2 15 - Otuer mo
YIPaBIEHUS OXPaHOU 3 «Metonbl IIPAKTHYECKOMY
TpyZna. YTpaBJICHHE onpeeneHus 3aHATH0 Ne3
npodeccuoHaIbHBIM IIOCJIEACTBUM pHCKa.
U PUCKaMH. FMEA, ETA»
Tema 1 Cucrema | Ilp IIpakTHueckoe 3aHsATHE 1 2 12 - Otuer no
YIIpaBJIEHUS OXpaHOU 4 «Meroasl aHanu3za IIPAKTUYECKOMY
TpyZda. YTpaBicHHUE CPEICTB KOHTPOJISL. 3aHaTHIO Neod
po¢eCCHOHATBHBIM lNancryk-6abouka,
Y PUCKaMHU. HRA»
Tema 1 Cucrema | Cp CamocTosiTenpHOe 1 132,75 - - Onpoc CTyAeHTOB

YIIPABJICHUSI OXPAHOMU

HN3y4YCHHUC MaTCpHaa, HC

1IpH crade




Tpyaa. YmpaBieHue BONIEIIIETO B  KypC MIPAKTUIECKHIX
po¢eCCHOHATBHBIM JIEKITHIA pabor. baza
U pUCKAMM. TECTOBBLIX BaI[aHHfl.

Cp AHKETHUpPOBaHUE o 1 1 3 Ankera
Kypcy
TTIA Cpada 3aueta 1 0,25 40 baHk TecTOBBIX
(uToroBbIil TEeCT/caua 3aganuii /Bompockr
3ayeTa yCTHO K 3a4eTy
(IMCbMEHHO)
HTroro: 144 100




DopMbI TEKYyLIEr0

Bun HaumeHnoBanue TeM KOHTPOJIA
. . HNHuTepakTus,
Moayas (pa3gen) | y4deOHoi 3aHATUHI Cemectp | O0BeEM, 4. Bbanasl q (HamMeHOBaHMe
padoThbI (yueOHoOI1 padoThI) ) OLIEHOYHOI' 0
cpeacTBa)
Tema 2. | Jex Jleknusa 2.1. 2 2 - - Onpoc cTyAeHTOB
[TpodeccronanbHbI Wnentuduxanms IIpU cayde
e PHUCKH. npoheccuoHaTbHBIX MIPaKTUYECKUX
Wnentuduxanms. PHCKOB. pabort. baza
TECTOBBIX 3aJaHUM.
Tema 2. | Ip [IpakTyeckoe 3aHgaTue 5 1 2 15 - Otyet no
[IpodeccnonanbHbl «Onenka MIPaKTUYECKOMY
e pUCKH. po(hecCHOHATLHOTO 3aHATHIO NeS
Wnentuduxarms. pHcKa Mo (pU3HIECKUM
dakropam. Metoz
MIPOBEPOYHOIO JINCTA,
Meto DaitHa-KuHHN»
Tema 2. IIp [TpakTueckoe 3ansaTue 6 1 2 12 - Oruer no
[IpodeccronanbHbBI «OueHka MIPAKTHYECKOMY
e PHUCKH. pohecCuoHaTBLHOTO 3aHATHIO Neb
WNnentuduxanms. pHUCKa IO XUMUYECKUM
dakropam. Metoz
IIPOBEPOYHOTO JIUCTA,
meton Daina-Kuaum»
Tema 3. | Jlex Jlexnus 3.1. TexHonorus 2 2 - - Onpoc cTyaeHToB
IIpodeccronanbHbI OLICHKHU IIpU cayde
e PHUCKH. pohecCuoHATBbHBIX MIPAKTUYECKHUX
TexHoorus OLIEHKH PHUCKOB pabort. baza
PHUCKOB TECTOBBIX 3aJaHUM.
Tema 3. IIp IIpaxTrueckoe 3anstue 7 2 2 15 - Oruer no
[IpodeccrnonanbHbl «Onenka MIPAKTHYECKOMY
e PHUCKH. npogecCOHAIBLHOTO 3aHATHIO Ne7
TexHonorust OLeHKH pHCKa 0
PHUCKOB APrOHOMHUYECKUM




dakropam. Metoz
MIPOBEPOYHOTO JIUCTA,
Meton Darina-Kunam»

Tema 3.| IIp [IpakTryeckoe 3aHsTue 8 2 2 15 Ortuer o
[TpodeccronanbHb «Onenka IIPAKTHYECKOMY
e PHUCKH. TPaBMOOE30IaCHOCTH 3aHATHIO Neg
TexHoorus OLIEHKH TEXHOJIOIMYECKOI0
PHUCKOB poLeccay
Tema 3.1 Cp CamocTosTenbHOe 2 95 - Omnpoc cTyaeHToB
[IpodeccnonanbHbl W3y4YEHUE MaTepuaia, He MIpH caue
e PHUCKH. BOIIIE/IIIETO B KYypC MPaKTUYECKUX
TexHoNmOrNs OLECHKU JEKIUN pabort. baza
PHUCKOB TECTOBBIX 3aJaHUM.
Cp AHKETUPOBaHHE O KYypCy 2 1 3 AHkeTa
K [ToaroroBka K K3aMeHy 2 35,65 -
ITA Crnava sk3ameHa 2 0,35 40 Bomnpocer k
(UTOTOBBII TECT) JK3aMEHY
Hrorosslii Tect
Hroro: 144 100




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

TexHonorus ®dopmbl 00yUdeHus MeTto1 00yUeHus
TexHoorust TPAAUIUMOHHOTIO | Jlekius. Harnsanuere, CIIOBECHEIC,
o0yueHust - opranuzauus | [Ipaktuueckoe 3aHsTHE. MPaKTUYECKHE.
ydyeOHOrOo Tmporecca B By3e, | CamocTosTenbHAS
OCHOBaHHasi  Ha  JIEKIIMOHHO- | paboTa.

CEMUHApCKO-3a4eTHOW  ¢opmax | UHIuBHayanpHOE

00yJcHUS JIOMAIITHEE 3aJaHue.

TexHogorus MOAYJIBbHOTO | JICKIMSI-KOHCYJIbTaINS. Pemenne  cuTyanMoHHBIX
o0yueHust - opranuzanus | CemuHap ¢ | 3amau.

y4eOHOT0 Tporiecca i MOJIHOTO | UCTOJIb30BaHHeM MeToaa | [Ipe3eHTannoHHbIN METO/I.
OBJIAJICHUS CoJIepKaHuEM | aHallu3a KOHKpeTHBIX | CaMocTosiTeNbHas padoTa.
oOpa3oBaTeNbHBIX MPOTrpaMM Ha | CUTyaIlui. KoncynbTarmusi.

OCHOBE HE3aBHCHUMBIX YYEeOHBIX
MOJTyJICH c y4ETOM
WHAWBUIYAIBHBIX HWHTEPECOB U
BO3MOXHOCTEH CyOBEKTOB
00pa3oBaTEIHLHOTO MPOIIeCcca.

WunuBuayanbHas paboTa.

HNupopManoHHbIe TEXHOJIOTHU
— CIIeIUaJIbHEIC CIIOCOOBI,
IpOorpaMMHBIE U TEXHHYECKHE
cpeanctBa  (KMHO, ayauo — H
BUJICOCPE/ICTBA, KOMITBIOTEPBI)
11t paboThl ¢ HHMOpMaIHen

Jlekuus-npecc-
KOH(epeHIIHS.
BusyanbHas nexkuusi.

[Ipe3eHTaiMOHHBIN METO.

CDOpMBI 1 MCTOIbI o6yquI/1;1

JAucTaHninoHHOE 00y4YeHue

CereBasi TeXHOJIOTMSI — H3yueHHE Kypca (ydeOHoi
JUCLUUIUIMHBI) TIOCPEICTBOM  DJIEKTPOHHBIX  y4eOHO-
METOJINYECKUX MaTepuaioB, pa3MelIeHHbIX B
oOyyaromieif cpeie C HCIOIb30BAHUEM KOMIIBIOTEDA,
MOJIKJIFOUEHHOT0 K ceTu HTepHerT.

CD-texHoslorMsI — uU3ydyeHHe Kypca (yueOHOM
JUCHMIUIUHBI), TIPEJCTABIEHHOTO CTYACHTY B BHUJE
ABTOHOMHOM DJIEKTPOHHOW oOydaromieil CUCTeMBbl H
3JIEKTPOHHOU BEpCHH y4eOHO-METOTMYECKIX
MarepuanoB Ha CD-aucke.

6. MeToanueckne YKa3aHus M0 OCBOCHUIO THCHUITIMHBI

Tema 1 Cucrema ynpasJieHHsl OXpaHOH TpPyAa. YnpasieHue npogeccHOHATbHBIMHA

PHCKaMH.
Henb 1 3a1a4n U3y4eHus.

llenp — mony4yeHHE TEOPETHUUECKUX 3HAHUM B OOJIACTH YHpPAaBIIEHUS PUCKAMH U
MIPUMEHEHHUSI CUCTEMHOI0 MOAX0/a B YIPABJICHUHN PUCKAMH.

3amaun:

- [To3HAaKOMUTBCS C TEOPETUUECKIM MATEPHAIIOM 10 YIPABICHUIO PUCKAMHU.

- [TonyuuTh 3HaHMS IO IPUMEHEHUIO CUCTEMHOTO T0JIX0/1a B YIIPaBJICHUU PUCKAMHU.
N3y4nB naHHBIA MOJYJb, CTYIEHT JTOJIKEH:

- UMETh MPEJICTaBICHUE O BUAAX PUCKOB.

- 3HATh MOJIXO/IbI IO YIPABICHUIO PUCKAMH.

- BJIAJIETh BUJIAMHU aJITOPUTMOB B 3aBUCUMOCTH OT TIPUPOIbI BOSHUKHOBEHUS PUCKOB.

ITpu pabote Hag MoayIEM:




CTYACHTaM pCKOMCHAYCTCA HAYaThb U3YUCHUC C TeopeTquCKOﬁ qacTu.

Tema 2. IIpodeccuonanbubie pucku. Unenrnduxanms.
esb u 3a1a4u U3y4eHUsl.
Ilene — ¢QopMupoBaHue MpeACTaBIEHUS W MPAKTUYECKHX KOMIETEHIMH 1o

uaeHTuUKaK NpoPeccuOHATBHBIX PUCKOB.

Bagaun:

W3ydeHne TUTIOBBIX aJITOPUTMOB MTPOBEICHUS HICHTU(DUKAINN TTPO(HECCHOHATEHBIX
PHUCKOB.

[TonmydeHne npakTUYECKUX MPOBEACHUS UACHTU(DHUKAIIMHN MPOPECCHOHANTBHBIX PUCKOB.
N3y4nB naHHBIA MOJYJb, CTYICHT JTOJIKEH:

MMETh MPEJICTaBIEHUE O METOJIaX MPOBEACHUS HACHTU(DUKAIIMH TPOECCHOHATBHBIX
PHUCKOB.

3HATh METOIbI MPOBEICHUS UICHTU(UKAIIUN TTPOPECCHOHATIBHBIX PUCKOB.

YMETh MPUMEHATH METOABI HACHTU(UKAIIMYA PUCKOB B MPOPECCHOHAIBHON
NEeSTeTbHOCTH.

BJIQJICTh: HABBIKAMH MIPUMEHEHHS METOJIOB aHAJIN3a PUCKa B MPOheCcCHOHATHHOM
NEeSATEbHOCTH.

[Ipu pabote Hax MomyneM:

CTYJICHTaM PEKOMEH/IyeTCsl HauaTh U3y4YE€HHUE C TEOPETUUECKON YaCTH.

Ilpu oceoenuu memvl He06X00UMO.

M3YYHUTh YUeOHBIH MaTepua;

Mpy HEOOXOIMMOCTH 3a/1aTh MPETOAaBaTeNI0 BONpOC Ha (popyme.

Tema 3. [Ipodeccuonaibubie pucku. TexHosiorus oueHku puckos Lleab u 3agaun

U3yYeHHS.

Henb 1 32024y U3y4eHus.
Lenb — nomyyeHne NpakTUYECKUX HABBIKOB OLIEHKU MPO(EeCcCHOHANBHBIX PUCKOB.
Bagaun:
[TomydyeHne npakTUYECKNUX HABBIKOB aJaNTallii METOJI0B OLIEHKH pHUCKa K
KOHKPETHBIM CUTYallUsIM.
N3yuuB TaHHBINA MOJyJb, CTYACHT JIOJKEH:
MMETh MPEJCTABIIEHUE O TEXHOJIOTMH MPOBEICHUS OLIEHKH PUCKOB TEXHOJIOTUYECKUX
MPOIIECCOB, TEXHOJIOTHUECKUX ONepanuid, 000pya0BaHHs.
3HaTh METO/Ibl aHAJIM3a PUCKA.
YMETb MPUMEHATh METO/bI aHAJIN3a PUCKA K KOHKPETHBIM CUTYaIUsIM B
npodeCCUOHATIBHOMN 1eATEEHOCTH.
BJIa/IETh: HABbIKAMU IPUMEHEHUSI METOJIOB aHAJIN3a PUCKa B MPOPeCCUOHAIBHOMN
JESTeNbHOCTH.
[Ipu pabote Hax MomysIEeM:
CTYy/IEHTaM PEKOMEHAYETCs HauaTh U3yYeHHUE C TEOPETUUECKON YacTH.
Ilpu oceoenuu memvl He06x00UMO.
U3Y4HTh y4eOHBIH MaTepua;
BBINOJIHUTH NTPAKTUYECKHE PaOOTHI.



7. OueHo4YHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemecr Koxa xonTpoaunpyemoi HaunmenoBanue
P KOMIIETEHIIMHU (WJIH ee YACTH) OLIEHOYHOI'0 CPeaCTBA
1,2 OIIK - 5 IIpOTOKONBI NPAKTUYECKUX  3aJaHUU

Nel-8

Bomnpocsr k 3auety NeNel-48
Bomnpocsl k sx3ameny NoNe 1-60

Tecrosie 3amaausg NeNe 1-500

7.2. TunoBble 3aJaHUs WJIM HHbIE MaTepualbl, H606XO}]I/IMbIe AJIsE TEKymero

KOHTPOJIA

7.2.1. IIpakTnuyeckoe 3ansatHe 1 «Meroasl maentugukanuu pucka. HAZOP,

SWIFT»

Tunosoii npumep 3a1aHus

Ta6mmma 1 - [Ipumep OCHOBHBIX YNPABIISIONINX CJIOB M MX 00IIHME 3HAYCHHS

anaBJI;IIomee CJIOBO

CMBICT

HE v HET [TonHoe oTpuLlaHue LiesIel pOoeKTa

BOJIBIIE VBenuueHue KoJIM4ecTBa

MEHBIIE YMeHbIlIeHHEe KOJIU4YeCTBa

TAK XKE, KAK KauecTBeHHOE M3MeHEHUE/yBEINYCHHE

YACTDH KauecTBeHHOE M3MEHEHNE/yMECHBIIICHUE
3AMEHA Jlornueckast TpOTHBOMOJIOKHOCTD LEJSAM MTPOEKTA

JIPYT'OM, YEM

Tlonnas 3ameHa

Ta6mmma 2 - [Ipumepbl OTKIIOHEHUH 1 CBS3aHHBIC C HUMH YIIPABJISIOIINE CJI0BA

[Tpumep nis
VYupasnstomee | [Ipumep 1t TpOMBINLIEHHOTO o
Tun oTkII0HEHUA MPOrpaMMHUPyEMOU
CJIOBO npouecca o
3JIEKTPOHHOW CHCTEMBI
OTtpunatenbHbIf HET Llens HE fOCTUTHYTA Naxke JlaHHBIE UM CUTHAJIBI
YaCTUYHO, HAIIpUMEP HET MOTOKA | yIpaBJICHUS HE TPOXOIAT
KonnuecTBeHHEI BOJIBIIE | Konu4ecTBEeHHOE YBEIMYCHUE, JlanHbie nepenarorcs ¢ Oosee
€ U3MEHEHUS HanpuMep 0oJiee BHICOKAs BBICOKOM CKOPOCTBIO, YEM
TeMmrepaTrypa Tpedyercs
MEHBIIE |KonuuectBeHHOE ymMeHbllieHUe, | JaHHbIe nepenatorcs ¢ Oonee
HaIlpuMep CHUKEHUE HHU3KOW CKOPOCTBIO, YEM




TEMIIepPaTyphI Tpedyercst
KauectBeHHbIe TAK KE, |Bsinonsenue npyrou [IpucyrctByer
U3MEHEHUS KAK oreparu/aramna JOTIOJTHUTENbHBIA UITN
OIMUOOYHBIN CUTHAI
YACTbH JocTurayTa yacTh 1enu, JlaHHbBIC WJIA CUTHAJIBI
HaIrpuMep, TOJIbKO 4acTh yIpaBJIeHUS HEMOJIHbBIE
MpeHA3HAYEHHON KUJIKOCTH
MEPEMECTHIIACH
3ameHa [TEPEMEHA |Mmeetcs oOpaTHBIi OTOK B HeymMecTtHbIe curHainsl win
KaHajax u oOpaTHbIe JTAHHbIE
XUMUYECKUE PEaKIIUU
JAPYT'OU, |Pe3ynbTar HE COOTBETCTBYET JlaHHbBIC WJIK CUTHAJIBI
YEM MIEPBOHAYAJILHOM 11E€J1H, yIIpaBJICHHUS] HEBEPHbIC
HalpuMmep NPUMEHEH Ipyrou
Marepual
Bpewms PAHO DyHKIUA BBIONHAETCS paHblle, | CUrHaAJIBI HOCTYNAOT
4YeM HY>KHO, HaIlpuMep CJIMILIKOM PaHO
OXJIaKJeHNE WU GUIbTPAIHs
[NO3HO | ®yHkuMs BeINONHSAETCA MO3HEE, | CUTHAIBI IOCTYNAKOT
4eM HaJI0, HallpUMEDP CJIMILKOM MO3IHO
OXJIKJeHUE WU (PUIbTPAIs
[lopsnok uiun IMTPEX/E, |®yHKUusA BBIIOIHAETCS Curnaisl ocTynaroT
IIOCJIEI0BATEIIbH YEM CJIMILIKOM PaHO B panbliie, yeM TpedyeTcs
OCTb IIOCJIEA0BATEIBbHOCTH ICUCTBUN,
HalpuMep CMENIMBAHUE WU
HarpeBaHue
ITIOCJIE DyHKIMS BBINOJIHIETCS CurHansl MOCTyNaroT MO3XKeE,

CJIMIIIKOM ITO3JTHO B
MOCJICAOBATCIILHOCTHU, HAIIPUMEDP
CMCIIMBAHUE WUJIN HAI'pEBAHUEC

4yeM TpedyeTcst

Tabnuna 3 - CoiicTBa UccieyeMOl CUCTEMBI (BapUaHThI 3aJaHUil)

Ne
i [Ipouecc Curyauus ITocnencTBus
1. ®pe3seposa | B nmpouecce dhpesepoBanus CTpyKKa HATUMACT |  3aKIMHUBAHHUE CTPYKKU
HUE Ha PEXYIIYI0 KPOMKY U IIPETISITCTBYET €€ MEXy IJIACTUHON 1

pa60Te B CJ'IGIIYIOH_IHﬁ MOMCHT BpC3aHH.

3aroTOBKOH U IOBPCIKACHUC
IJIaCTUHBI.

2. ®pesepoBa

HHUC

Hapymen pexum pesanus

HeynosnersopurensHas
IIEPOXOBATOCTh
00paboTaHHOH TTOBEPXHOCTH:
OosbInas mojgavya Ha 3y0




(bpe3sl, Mamasi CKOPOCTh

pe3anus
Tpancnopt pa3pbiB MEXIIPOMBICIOBOIO II0Kap pa3IuTHsl, TOPEHUE
UpPOBKa HedTerasonpoBoja BElIECTBa pa3IuTHs,
HedTenpo UCHIapAOLLIErocs ¢
YKTOB MOBEPXHOCTH >KUJIKOCTH
Tpancnopt pa3pbIiB MEXKIIPOMBICTIOBOTO B3pbIB T'a30BOro o0Jjaxa,
MpOBKa HedTerazonpoBoaa XapaKTepu3yeTcs
rasa 1o BO3HMKHOBEHHEM YIapHOU
ra3onpoBoJ BOJIHBI
y
Henapacdun | ABapusi B ammMuadyHoM Komrpeccope. I[locie MOMNaJaHuE KUIKOTO

n3anus | TEKYLIETO pEMOHTa YCTaHOBKY aMMuaKa u3
nenapaduHU3alK BBIBOJIWIIN Ha| MPOMEXYTOYHOI'O COCyAa B
TEXHOJIOTMYECKUN peXUM. B mpouecce mycka| LUIUHAP BTOPOU CTYIIEHH,
BBISICHWIIOCh, 4YTO  TpPyOONpOBOA  MOKPBIT YTO MPUBETIO K
apaoM. Crapmmili omeparop ¢ MaIIMHHUCTOM | THMAPAaBIMYECKOMY yAapy U
OPUCTYNWIN K OTOrpeBy TpyOOmpoBoOJa, | OTPHIBY KJIallaHHOW KOPOOKHU
Nopy4YuB HaOMIONEHHE 32 KOMIIPECCOpaMu
oneparopy XOJIOAWIIBHOTO OTJIEJICHUSI.
BosBparusmuch B KOMIIPECCOPHYIO,
MalIMHUCT OOHapyXXWJI Ha TIpHEMe BTOPOM
CTYNEHH BMECTO H30BITOYHOTO JaBJICHUS
BaKyyM. OH OTKpBUI BEHTHJIb IMOJA4H KHJIKOTO
aMMuaka B almapar, IOCJIE€ Yero YyCIbIIai
CTYK B IIWIMHJpaxX KOMIIpeccopa, a 3aTeM
pe3Kuil yaap.
[TpousBonc | HeynoBnerBoputenbHOE KperuieHne oOpyca [Tpu norpy3ske 6pyc
TBO packatuics
LEJUTFOJIO3BI
>
JPEBECHOM
Macchl,
OyMaru u
KapTOHa
PemonT 0 | Ilpu ycTaHOBKE MEPEHOCHOrO 3a3€MIICHHS Ha Kopotkoe 3ambIkanue,
00CITy’)KMBa | KOHTAKTHI CEKIIMOHHOTO Pa3beINHUTENS, OTHA | TEPMHUYECKHE OXKOTH JIHIIA,
HUE U3 CTPYOIIMH IoMalia Ha OTKPBITHIE ey, Npearieunii
3JEKTPOOO | TOKOBEIYIIME YaCTU aBTOMATa, HAXOASIIUECS AIIEKTPOMOHTEPA
OpyAOBaHU MIOJ1 HATIPSKEHUEM
s
HepeBooOp [Ipu nmoaue 6pyCKOB B HAMPABIISAIOIINE Bo3snelictBue nBrxkymumxcs,
aboTka POJIMKH OTIepaTop JIE€BOM PYKOU MPOABUHYJI pazieTaroiuxcs,

OpYCOK, ITPH 3TOM cpadbOTaI MEXaHU3M
OTpaHUYCHUS JUTMHBI OpyCKa M TOTHSIIACH
TOPILIOBOYHAS MMUJIA, IIPOU30IIEI BBUICT YaCTH
Opycka

BpAILIAIOIIUXCS MMPEIMETOB,
JeTaneu, MallnuH




IpyHTa, TONajJaHue BJIaru B My(Thl, KOPPO3Hs

9. ToxapHas HeGoubmmast ckopocTh pe3aHus npu [ITepoxoBarocTe HE
0o0paboTka | 3HAUMTEIBHBIX MOJaYax WK o0paboTka 06e3 | COOTBETCTBYET TPEOOBAHUIM
COX yepTexka
10. Toxapnas 00JIbI110H BBIJIET 3arOTOBKH OTHOCHUTEIBHO KoHycHOCTB IOBEPXHOCTH
00paboTKa | KyJ1ayKOB MaTpOHA, MOBBIILIEHHBII U3HOC pe3la CBEpX JOIIyCTUMOI0
13-3a OT)KUMa JeTaju U 0T)KUMa pe3la B 3HAYCHUS
pesueaepxaresne
11. Tokapnass |HemnpaBuibHas ycTaHOBKa JeTald B HaTpOHE Heob6paboTanusie
00paboTKa | TOKapHOTO CTaHKa, €€ CMEIICHNE (bparMeHThl TOBEPXHOCTH,
«YEPHOTa»
12. Tokapnas |PacrnosioxkeHue LIEHTPOBBIX OTBEPCTHM HE I10 Heob6paboTtanusie
00paboTKa | OCH 3arOTOBKH (dbparMeHTHI MOBEPXHOCTH,
«YEPHOTA»
13. | OnextpocH | [loBpexaeHuss U OTKa3bl B pabOTe MacsHBIX ABapus ¢ noxapom B
a0)KeHue | BBIKJIIOUYaTeNeH pacrpeeuTeNIbHbIX
YCTpPOMCTBAX
14. |DnexrpocH |OOPHIB OJHOTO WM 000MX MPOBOJOB JTMHUHU [ToBpexkaeHne BO3TyIIHBIX
a0xeHune JIMHUHR 3JIeKTporepeaun
15. |OnekrpocH |CoenuHenue Mexay coOoil OByx mnpoBojoB|[loBpexneHne  BO3AYIIHBIX
abkeHne |JMHUM  (CXJIECTHIBAHWE  HEHM30JMPOBAHHBIX | TUHHUN AIIEKTPOIepeIadn
MIPOBOJIOB)
16. |OnekrpocH |llepekpbITHe H30JIALUU BCIEACTBHE Ipo30BbIX | [loBpexkaeHne  BO3AYIIHBIX
abxxeHue | paspsIoB JUHUN 3JIeKTponepeaadn
17. |DnextpocH |IloBpexneHue onop nu poBosioB | [IoBpexaeHne  BO3IYLIHBIX
abXeHue |aBTOTPAHCIOPTOM U APYTUMH MEXaHU3MaMH | TUHHUH 3JIEKTpoIepe1adn
18. |OnekrpocH |/ledekTsl H3roTOBIEHHUS OMOp, NpoBoAOB H|[loBpexneHne  BO3AYIIHBIX
a0XeHue | M30JIATOPOB JIMHUHN 3JIEKTpoIepeaun
19. |DnekrpocH |llepekpbiTe U3OISAIMN U3-3a ITHUIL [ToBpexxknenne  BO3MYIIHBIX
abxeHune JMHUHN JIEKTpOIepe1aun
20. |DnektpocH |HecoorBercTBUE orop, IIPOBOJIOB u |[ToBpexneHne  BO3TYLIHBIX
abXeHue | M30JATOPOB NPUPOAHO-KIMMATUYECKUM 30HaM | IMHUH 3JIeKTpornepe1aun
21. |DmnektpocH |HenpaBuibHBIN MOHTaX ONOP U IPOBOJIOB [loBpexxaeHne  BO3AYIIHBIX
abxeHne JMHUH JIeKTpOIIepe1aun
22. |DneKkTpocH |HapylleHHe MpaBwi npu MoHTaxke (kpyTble| [loBpexaeHue kaOeabHBIX
abxeHue |M3ruOBl Ha MOBOpOTaxX KaOels, JIOMAIoLIUe | JHMHUH 3JIeKTponepesadn
MOSICHYIO M3OJISILUIO KW KaOensi, mepeKkpyTKa
KabeJs, Beylasi K U3JIOMy M30JSILUU U JIp. );
23. |DOnexkrpocH |HemnpaBunpHas JKCIUTyaTalus kaOeneii | [loBpexxneHne  kaOesbHBIX
abxenue |(pa3pbIB kabens B My(drax OT mpoceraHus | TUHUNA 3JIEKTporepe adn




Ka0eJst OT OTY)KIAOIIMX TOKOB U JIp.);

24. |OmnektpocH |Hapymenus  mexanuuyeckod — mpouHocTH | [loBpexneHne — kaOenbHBIX
abxkeHue |kabesell  3eMJICpPOMHBIMU  MAalllMHAMHU | |JIMHUH 3JEKTponepesayu
MEXaHU3MaMH (mo 70% OT BCEX
MOBPEXKACHUN), a TaKXKe pu
TPaHCHOPTUPOBKE M  XpaHeHuUW (yZIapsl,
BMSATHHBI U Jp.);
25. | DnekTpocH |OnekTpuueckue nmpodbou B KabenbHbIX Mydrax | [loBpexnenne  kaOenbHBIX
abxeHne |(COeNMHHUTEIBHBIX) M HAa KOHIIEBBIX BOPOHKAX, | TUHHI AIIEKTPOIIepeIadn
ydacTKax Kabeseil, MpOJIOKEHHBIX C OOJIBIIUM
YKJIOHOM;
26. |DneKTpoCH |DIEeKTpUYEeCKHil MpoOol wu30msauuu OofHOH, | [loBpexnenne  kabembHBIX
aOkeHHe | ABYX Wiu Tpex (a3 6e3 oOphIBa KU JIUHUHN AJIEKTpOIIepeaaun
27. |DnekrpocH |OOpBIB OJHOM, NBYX WM Tpex *)ui kadens c |[loBpexnenne  kaOembHBIX
abkeHue  |3a3eMJICHUEM WK O€3 3a3eMJICHMUS, JTUHUH 3JIeKTpornepeayu
28. |DmekrpocH |[ledekTo W3TOTOBJICHUS kabest | [loBpexkienne  kaOeIbHBIX
abkeHUEe | IPOU3BOAUTEIIEM; JTUHUH JIeKTpornepeayn
29. |DnexktpocH |Hapymenus npu npoxnaake Kadems; [ToBpexkneHne  KaOeIbHBIX
abxeHue TUHUH 3JIeKTpornepeayn
30. |OnekrpocH |CrapeHue u U3HOC M30IAMU (MexaydasHoii u | [ToBpexxaeHne  KabGenbHBIX
abxeHue MOSICHOM); JIMHUH 3JIEKTpoIepeaadn
31. |OnekrpocH |Ilonananue Biaru u Kopposus Metasuindeckux | [loBpexxaenne  KaGenbHBIX
abxkeHue  |yacreil (MeTaUIMYECKUX 000JI04YeK Kabes); JUHUH 3JIeKTponepeayu
32. | Tpaucnopt | I3MeHeHHne cXeMbl HArpyKEHUS Koppozunonnoe
UpOBKa | TpyOONpPOBOIOB (TeMIepaTypa, IpocajKa, pacTpecKUBaHUE
raza My4YeHHE), YTO B OTJENIBHBIX CIy4asX Ha MarucTpaibHbIX
y4dacTKax ¢ eeKTaMH CBapKH U ra3onpoBOJIOB noJ
MEXaHUYECKUMU MOBPEXKACHUAMH (3aJUpaMU, | HapsHKEeHHEM
BMSATHHAMU U JIP.) IPUBOJUT K KPUTUIECKOMY,
HaNpsHKEHHO-1e(OPMUPOBAHHOMY COCTOSTHUIO
33. |Tpaucnopt |O6pa3oBanue rodpbl U pa3phiB MO Ty TPyObI | PazpbiB ra3onpoBo/ia,
HUPOBKaA BBEIOPOCHI Ta3a, ToXKap
raza
34. |Tpancnoprt | TpemuuHa mo nomnepeyHoMy HIBY € BIX0J0M Ha | Pa3pbiB ra3onpoBo/ia,
UpOBKa METaJuI TPYOBI BBIOPOCHI Ta3a, oXap

rasa




35. | Tpancnopr |Cauil B Tesie TpyObl OT MEXaHUYECKUX PaspsiB ra3oIpoBo/a,
HpOBKa MOBPEXKICHUM BBIOpPOCHI Ta3a, MoXap
rasa
36. |Tpaucnopt |IloBpexxnenue TpyObl Ha IOI36MHOM y4yacTke | Pa3phiB ra3onpoBo/a,
UpOBKa T'YCEHUYHON TEXHUKOMN BBIOPOCHI Ta3a, moxap
rasa
37. | Tpancnopt | MUKpOTpEIMHBI B CTBIKOBOM CBaPHOM PaspsiB ra3onpoBo/a,
UPOBKA | COEAMHEHHUH TPYO BBIOPOCHI Ta3a, moxap
rasa
38. | Ilepekauka | I3HOC MOAIIUITHUKOB, paOOYHMX KOJIEC HIIH Bubpanus arperara,
KUIKOCTEN | POTOPOB, YILIOTHEHUM, PE3UHOBBIX JeTalleh MIOBBIIICHHBIN YPOBEHb
MypT mymMa M W3MEHEHHE €ro
TOHAJILHOCTH, IOBBILIECHHBIE
paboune TOKH, ITyJIbCAIIH
JTaBJICHUS
39. | Ilepekauka | U3HOC pabouux Kojec [Tanenue momaum u Harmopa
KUIKOCTEN npu MIPaKTUYECKH
HEU3MEHHOW ToTpedIsieMon
MOIIHOCTH
40. | Ilepexauka | HapyuieHne ieHTpOBKH arperara, [IeperpeB noaMIMITHUKOB
KHUJKOCTEH | HENPaBUJIbHAS yCTaHOBKA MOIIIMITHUKOB
HenpaBunpHas cMa3ka NOAMIUITHUKOB,
W3HOC MOJIINUITHUKOB
41. | Ilepekauka | Hapyuienue 11eHTpOBKH arperara [loBpiieHHast moTpedisemas
xuakoctel | [lepersixkka canbHuKa, MOIIHOCTb
U3HOC paboyero koseca
42. | Ilepexauka | He BeimepkaHbl pazMepsl pabouero Kojeca Hacoc HE BBIJIA€T
KHUJIKOCTEH | WIIM JOIIYCKHU IIPU €r0 YCTaHOBKE 3asBJICHHBIX  MOJAaYuM U
W3Hoc pabouero koieca, Haropa
cMelleHne paboyero Komneca
43. | [lepekauka | 3acopeHH€ KJIaaHOB OOBbeMHBIIT HacOC HE BbIAET
)unkocted | I3HOC yIIJIOTHEHUI U KJIallaHOB 3a8BJICHHBIX  TOJA4H 51
Haropa
44. | Ilepexauka | Hapymienue 1ieHTpOBKH arperara [ToBeimeHHass morpedisemas
xunkoctedt | [lepeTsikka canbHUKa, MOIITHOCTE
U3HOC paboyero kKoieca
45. | Ilepekauka | He BbIaep»xaHbl JOITYCKH U3TOTOBIICHUS Teus 10 Bary Hacoca
KUIKOCTEH | CAJIbHUKOBOIO YIUIOTHEHHUS
Hwuskoe xauecTBO MaHkeT
46. | Ilepexauka | HapyuieHne eHTpOBKH arperara, [ToBeiieHHAsT BUOpaIs
KHUJIKOCTEH | HEAOCTAaTOYHAs! )KECTKOCTh PaMbl

wi pyHaamenTta




Heorb6anancupoBaHHbIi pOTOP
wi MydTa

47.

[Tepexauka
JKUJIKOCTEH

He o6Gecnieuen Tpebyemblii «pa3bder» poropa B
MHOTOCTYIIEHUATHIX HAcOcax

[TpeBbliieHNE JOMTYCTUMOMN TEMIIEPATyphl
MEePEKaYMBAEMOMN KUIKOCTH

3aKJIMHUBAaHUE POTOpa

48.

[Tepexauka
JKUJIKOCTEH

H3nHoC IIOAIIHUITHUKOB

KaBuTanus,

HAapyIICHHUC 3aTAKKA p63L6OBLIX COGI[I/IHeHI/Iﬁ
KPCIJICHHUA HACOCa WX ABUTATECIIA

[oBeieHHasT BUOpAIs

49.

[Tepekauka
KUAKOCTEH

[Tonaganue TBEPABIX YACTHIL

3akJIMHUBAHUE pOTOpPA

50.

ITepexauka
JKUOKOCTEN

W3HOC CalbHUKOBOIO YILIOTHEHMS,
U3HOC TOPLIOBOT'O YIJIOTHEHUS

Teup 10 Baly Hacoca

Tabnuua 4 — I[Ipumep BbinonHeHus 3a1anus no meroxy HAZOP

Cym
ecTB
mlmf OTBeTCcT
Yupa Bo3mo BEHHBI
Hopsn e Tpedyembl
.. | Basrmo | aeme | OTkione | :kable | [locaemer Mpumeu 3a
KOBBIi 3J1eM e
mee HT HHE npu4n BHSA aHue . BBINOJIHE
HOMep €HThI nercTBUA
CJIOBO HBI HHe
ympa . .
aelcTBHIA
BJICH
us
1 HET |Bemec |Her Pesepr |Her Her |Hepomy |Paccmotpe | omeparop
TBO A |BellecTBa |yap IIOTOKAa cTUMasl | Thb
A myCT BEIECTBA CUTYaIH | BO3MOXKHOC
AB a Thb
peakTop. YCTaHOBKH
B3psis cursania
TPEBOTH
HU3KOI'0
YPOBHS
BEILIECTBA,
a TaKxe
pene
CBEPXHH3K
Oro ypOBHS
TUIA
OCTaHOBKU
Hacoca B
2 HET |Ilepem |BemectBo | Hacoc |B3psiB Her |Hemomy |HeoGxomu | ammaparty
emeHu | A He A cTuMasg | Mo UK




e nepeMert | 0CTaHO CUTYaIlH | U3MEPSATH
BEIIECT | aeTCs BJICH, 1 CKOPOCTb
Ba A JINHAA nepeMeIeH
co nepexp us
CKOpOC BITa BEIIECTBA
TBIO, A,
0O0JIBIII obeceuuT
en b CUTHaI
rnepemMe HHU3KOU
IICHUS CKOpOCTH
BEIIECT IIOTOKA B
Ba B YCTaHOBUTh
pene
CKOpOCTH
IOTOKA JIJIS
OCTaHOBKH
Hacoca B
BOJIb | Bemec |Pe3epBya |3amonn |Pesepya | Her |Cutyan |Paccmorpe | ammapary
IOIE |tBOA |p CHHE p us OblIa | TH UK
3aroJHsAe |pe3epB |MEepernoaH OBI BO3MOKHOC
TCS CBEpPX |yapa €H, oOHapy |Thb
YCTaHOBJ |H3 BEIIECTBO JKeHa YCTaHOBKH
C€HHOI TaHKep | Monajio B npu CHTHaJIa
HOPMBI a 001aCcTh HCCIIEN0 | BEICOKOTO
pAIOM C BAHUM | ypOBHS
pes3epByap pe3epBy | BelecTBa
oM apa A nipu
OTCYTCTBUHU
MpeABapUT
eJILHOM
uaeHTuduK
anuu
BOJIb |ITepem |Ilepememr |Henpa |Bo3smoxn | Her - [IpoBepursb | anmapaTy
IIE |emenu |eHO BUJIBH |O HOTOK U UK
e Oonplree | bIi COKpaIlCH XapaKTEPHC
BEILIECT | KOJIMYECT |pa3Mmep |ue THUKH
Ba A BO paboue | mpou3BOI Hacoca B
BCIIECTBA |TO HUTEILHOC TCUCHUC
A KoJieca |Tu BBOJIA
Hacoca CHCTEMEI B
TIeHCTBHE.
IIpesbiuie |Henpa |IIpomyxig TepecMoTp
HHE BWIBHO | Us OyeT eTh
CKOPOCTH |YCTaHO |COJEpKaT IPOLEyPY
IMOTOKAa BICH |b BBOJIA
BEIIECTBA |HACOC |HM30BITOK CHCTEMEL B
A BELIECTBA NeicTBHE
A
MEH |Bemec |Menbiiee | Huzku |Heucnpas | Her |Henomy |Paccmortpe | onmepartop




bIIE [TBO A |KOIMYECT |i Hast cTuMmasi | Tb
BO YPOBEH | BCaChIBarO CUTyaIH | BO3MOXKHOC
BEILIECTBA |b mas S Th
A BEILECT | TOJIOBKA YCTaHOBKHU
Ba A B |Hacoca. CUTHaja
pesepB | BosmoxH TPEBOTH
yape |0 HHU3KOTO
3aBUXPEH YPOBHS
ue BEIIECTBA
MOTOKa, A, a Taxke
MIPUBOIS pene
niee K CBEPXHU3K
B3DBIBY. Or0 YPOBHS
Hapymen JUISL
ve MOTOKa OCTaHOBKH
BEILIECTBA Hacoca B
A
MEH |Ilepem |Cuuxenu |Jlunus | B3pbis Her |Henony |HeoOxomu | ammapatu
BIIE |emenu |e qacTh4 cTUMas | MO HK
e CKOpPOCTH |HO CUTYyallH | UBMEPSTH
BELIECT | IOTOKA O110KHK i CKOpOCTb
Ba A |BemecTBa |poBaHA nepeMeIieH
co A s ust
CKOpOC yTeuKa BEIIECTBA
TBIO, BEIIECT Amn
MEHbII Ba A, YCTaHOBUTb
en CHUKE CUTHAJ
nepemMe HHE HU3KOU
LEHUS IIPOU3B CKOpPOCTH
BENIECT OauUTEN MOTOKA 1
Ba B BHOCTHU peie
Hacoca CKOpPOCTH
MOTOKA JJIs
OCTaHOBKH
Hacoca B
TAK |Bemec |HUmeercs |Bemec |Heussect |Cone |Ilpuemn |I[IpoBeputs | mactep
XKE, |tBO A |nmpyrou TBO B | HBI pXaH |emas JKCIUTyaTar|
KAK KUIKANA | pe3epB ue CUTyalH | MIOHHBIE
MaTepHrall, | yape BCEX |4 JEUCTBUS
AQHAJIOTUY | 3arpss pesep repcoHasna
HBIN HEHO Byapo
BEILIECTBY B
A, TaKxe IIPOB
repeMeltl epsIto
aeMbIi B TH
HAKOIIUTE aHan
JIbHBIN U3UDp
pe3epByap YIOT
hi (o)

3arpy




3KH B

pesep
Byap
8 TAK |Ilepem |B cioyuae Heo6xoaumo npoBecTu 0osiee 1eTanbHOe TEXHOJIOT
XE, |emeHu |nepemeln UCCIIEJOBaHKE
KAK |e CHUS
BEILIECT | BEILIECTBA
BaA |A
IIPOUCXOJ
AT
KOppo3us,
3po3us,
KPUCTAILI
u3anus
WIH
paznoxeH
ue
9 TAK |Peakro |YTteuka B |Heucn |3arpsizne |Ilpun |YcinoBH |YcranoBut | Opuraaup
XE, |p peaxkTop |paBHOC |HUE ATBIA | O- b JIaTUUK,
KAK Tb OKpY’Kalo | CIIOCO | IpuemIie | 00ecTIeyrB
JIMHUN | 11ei §) Mas aroIum
KJIaTaH | Cpeibl yCTaH | CUTYalH | OTKJIIOUCHH
a wim OBKHU |5 € TOTOKa,
VIUIOTH TpyO KaK MOKHO
eHUs oT1po OnmxKe K
BOJIA peakTopy
10 |3AME |Ilepem |Ilotoku |[laBne |3arpssne |Her |HeymoB |Paccmotpe | omeparop
HA |emenu |BemecTBa |HHE B |HHE JIETBOPH | Th
e oT peaxTo |pe3epByap TENbHAs | BOBMOXKHOC
BEIIECT | peakTopa |pe a CUTyallu | Th
BaA |K BBIIIIE | MaTepUal s YCTaHOBKH
HAKOMHTE |HEO0OXO |OM U3 HEBO3BpaTH
JBHOMY  |ZIMMOT |peakTopa oro
pe3epByap | 0 s KJIaraHa Ha
y HOpMa TpyOompoB
(o6patHoe | TbHOM one
Hampasie |paboT
HUE Bl
IOTOKa) |Hacoca
11 JPVYT |Bewec |B B Heussect |Cone |I[lpuemn - -
OH, |TBo A |pesepByap|pesepB |HEL pKUM | emast
YEM e yape |3aBucAT |oe CUTyalH
HaXOAMUTC |HAXOJH |OT pesep |5
s Ipyroe | Tcs CBOMCTB |Byapa
BEIIECTBO |OMAacHO | BEIIECTBA |IIPOB
(ne e epsito
BEIIECTBO | BEILIECT TH
A) BO aHan




1763719)
YIOT
hi(o)
pasrp
Y3KH
12 JPVYT | Peakto | Baemmnsis |[lomom |3arpsizue |OOGec |Cutyarl | YcTaHOBHUT | omepaTop
o, p yTeuKa. Ka HHC meue |us b pelne
YEM B JIMHUM |OKPYXKal |HUE |MOXKET |II0TOKA CO
peakTop e LIEeJIOC | OBITh CKOpPOCTBIO
HE cpenpl. THOCT | OTIACHOM | cpabaThiBa
IIOCTYTIAK0 Bosmoxe |u . HUA,
T HB3peIB |TpyO |Heobxo |mocraTtoun
BCIISCTBA onpo | IUMO iPINE|
BOJla |MEpenpo |mpeaoTspa
€KTUPOB | IICHUS
aHue B3pBIBA
TpyGomp
0oBOZIA
Tabnuna 5 — Tabnuna ans BeIMoaHeHUd 3a1anus mo merony SWIFT
Onucanune NsBectHpie | UcTounuku u | IIpeasinymmii H3BecTHBIE u | HopmaTusHbie
CUTYaIINH pHUCKH (hakTopbI OTIBIT, YCIIEXU U | CYIIECTBYIOIIME | TpeOOBaHUS W
pucKa WHIMACHTEI cpencTaa OTpaHUYECHUS
KOHTPOJIS
«4TO, CCIIID»
«4TO
MPOU30UJIET,
eCIIH ...»,
«4TO
CIIy4HTCH,
€CIIH ...»
«MOT KTO-TO
WIH MOIJIO
YTO-TO ...».
Tembl NMCbMEHHBIX PadoT
Ne i/ Tembl
1 O6mactu nmpumenenust metoga HAZOP.
2 Oo6nactu npumenenust meroga SWIFT.
3 CuibHble ctopoubl HAZOP.
4 Cunbnble ctoponbl SWIFT
5 Orpanunuenust merogoB HAZOP u SWIFT

KpaTkoe onucanue u perjiaMeHT BbIIOJIHEHHSA
[Tpouecc HAZOP moxet kacaTbcsi Bcex (popM OTKIIOHEHHS OT HAMEPEHHUM IpoeKTa U3-
3a HENOCTAaTKOB B JU3aiiHe, KOMIIOHEHTE (KOMIIOHEHTaxX), IUIAHOBBIX MpOIeaypax u




necTBUsIX 4enoBeka. OH dyamle BCEro HCHOJIb3YeTCS Ul YJIy4dlUIeHMs Ju3aiiHa WU
OTIpe/IeNICHUs] PUCKOB, CBSA3aHHBIX C M3MEHEHHEeM Ju3aiiHa. OOBIYHO 3TO BBIMOJIHSETCS Ha
JTane JETaJbHOr0 IMPOEKTUPOBAaHUsA, KOTJa JOCTYIIHA IIOJHAs JUarpaMMa IpearosaraeéMoro
nporuecca u nHpopMalus 0 KOHCTPYKLUHU, HO TIPYU 3TOM U3MEHEHUS B IM3aiiHE MO-TIPEKHEMY
BO3MOXHBI. OJHAKO OH MOJKET OBITh BBIMOJHEH IO3TAMHBIM MOJIXO0AOM C pa3IMYHBIMHU
HaIlPaBJSAIOMKAMH JUJI KaKJIOTO J3Tana, MOCKOJIIBKY KOHCTPYKIMS Pa3BHBACTCS B JIETANAX.
UccnenoBanne HAZOP takke MOKET OBITh BBITIOJIHEHO BO BpeMs paboThl, HO Tpedyemble
M3MEHEHHUSI MOTYT OBITh JOPOTOCTOSIIIIMMH Ha ATOM JTarle.

Bxonab1

Bxomp! BKIIIOUAIOT TEKYITYI0 HHPOPMAIIMIO O CHCTEME, TTOJICKAIICH PacCCMOTPEHHUIO, a
TaKKe HAMEPEHUs U TEXHUYECKUE XapaKTepUCTUKH MpoekTa. [ anmapaTHoro obecrnedeHus
3TO MOTYT OBITh YEPTEXH, CleUu(UKALNN, TEXHOJOTHYECKHE CXEMBbI, CXEMbI yNpaBICHUS
TEXHOJIOTMYECKUMU IIPOLIECCAMU U JIOTUYECKHUE CXEMBI, a TAKXKE MPOLIEAYPbI KCIUTyaTallud U
obocmyxkuBanus. [{ns HAZOP, He cBsi3aHHBIX ¢ O0OpYJAOBaHHEM, BXOJHBIC JTaHHBIE MOTYT
MPEJCTaBIATh COOOH OO0 JOKYMEHT, ONHMCHIBAIOIINN (DYHKIIMM U 3JIEMEHTHI UCCIIEAyeMOM
CUCTEMBI WIHM NPOLEAYpbI, HAIPUMEP, OPTaHU3AMOHHBIE THArpaMMBbl U ONMCAHUS POJIEH, a
TaKKe MPOEKT JOr0OBOPA UIIU IIPOEKT IPOLELYPHI.

Uccnenoanne HAZOP 00bMHO TPOBOAUTCS MEXIUCIUIUIMHAPHONW KOMaHIION, B
KOTOPYIO JOJDKHBI BXOJHUTH pPa3paOOTUYMKKU W ONEpaToOphl CUCTEMBI, a TaKXe JIHIa, He
MMEIOIINE HEMOCPEICTBEHHOIO YYaCTHs B IPOCKTUPOBAHUH WJIM PACCMAaTPUBAEMOM CHCTEME,
nporecce WM Tpouenype. Benymwmit/koopaunarop ydeObl TODKEH OBITh TPEHUPOBAH M
UMETh OIBIT paboThl ¢ uccneaoBanusmMu HAZOP.

Brixogsl

Brixonp! BKirO4aroT MpoToKoibl coBemannii HAZOP ¢ OTKIOHEHUSAMHU MO KaXJIOMY
3apeTUCTPUPOBAHHOMY ITYHKTY 0030pa. 3amucd JIOJDKHBI  BKIIIOYATh:  HMCIIOJIb3yeMOe
HaIIpaBJISIONIEE CIOBO M BO3MOXKHBIE NMPUYUHBI OTKIOHEHUMH. OHM Takke MOTYT BKJIIOYaTh
JEeWCTBUS JUIsl yCTPaHEHUS BBISBICHHBIX MPOOJIEeM U JIUIa, OTBETCTBEHHOTO 32 JCHCTBUE.

CuiibHBIE CTOPOHBI U OTPAHUYEHUS

Cunbabie ctoponsl HAZOP Bkiowarot B ceOsi:

- TIPENOCTABISAET CPEACTBA JUISl CHCTEMAaTUYECKOIO0 MU3Y4YEHMs] CHCTEMBI, ITPolecca WIH
IIPOLIEYPBI VISl ONIPEACIICHUS TOrO, KAK OHA MOYKET He JOCTUYb CBOEH LIENH;

- TperoCTaBigeT MOAPOOHBIH M THIATEIbHBIA aHAIW3 MHOTOQYHKIMOHATHHON
KOMAaHJI0M;

- BBISIBJISICT MOTEHIMANIbHBIE TPOOJIEMBI Ha 3Tale MPOeKTUPOBAHUS MpoIiecca;

- TEHEPUPYET PEIICHUs U IEUCTBU 110 CHUKEHUIO PUCKa;

- IPUMEHHUM K IIMPOKOMY CHEKTPY CHCTEM, IPOIIECCOB U MPOLEAYP;

- TO3BOJISICT YETKO YUUTHIBATh PUUYMHBI U TOCIEICTBHS YETOBEUECKON OIIMOKH;

- CO3/aeT MHCbMEHHYIO 3aIlUCh Mpollecca, KOTOPHIH MOXET ObITh HCIIOJIb30BAH IS
JEMOHCTPALIMU TOJKHON OCMOTPHUTEIIBHOCTH.

OrpaHnyeHns BKIOYAIOT:

- TMOJIpOOHBIM aHalIM3 MOXET OBITh OYeHb TPYJOEMKHUM U, CJIEJOBATEIBHO,
JOPOTOCTOSIIIIVM;

- METOJ MMEET TEHJCHLMIO MOBTOPATHCS, OOHApYKMBas OJHU M T€ K€ MPOOIEMbI
HECKOJIbKO pa3, ClIeZJ0BATEIbHO, MOXKET ObITh TPYIHO MOAEPKUBATH KOHIICHTPAIUIO;

- nmoapoOHbI  aHanu3  TpeOyeT  BBICOKOTO  YPOBHS  JIOKYMEHTAllUd WU
CHUCTEMHBIX/TEXHOJOTUYECKHUX MPOLEAYP U MIPOLIECCOB;

- OH MOET COCPEIOTOYUTHCS Ha IMOHMCKE MOJPOOHBIX PELICHHH, a HE Ha CIIOKHBIX
(GyHIaMEHTAJIbHBIX MPEANOJIOKEHUAX (OAHAKO 3TO MOXKHO CMSITYUTh IMMOATAIHBIM MOJX0A0M);

- o0cyxIeHHe MOXeT ObITb C(QOKYCHPOBaHO Ha  IOAPOOHBIX  BOIpOCAax
MIPOEKTHPOBAHMUS, & HE Ha OoJiee MUPOKUX WK BHEHIHUX MpodiiemMax;

- OH caepXHuBaeTcs (MPOEKTOM) AM3aliHa U LIEIbI0 MPOSKTUPOBAHUS, & TaKkKe 00BEMOM
U 33J1a4yaMu, IPEOCTaBICHHBIMU KOMaH/IE;



- 3TOT MPOLECC B 3HAYUTEIILHOW CTENEHH 3aBUCUT OT OMNbITA JU3AMHEPOB, KOTOPHIM
MOXET OBITh TPYJIHO OBITh JOCTATOYHO OOBEKTHUBHBIMHU, YTOOBI MCKATh MPOOJIEMBI B CBOMX
MPOEKTAax.

SWIFT - 3T0 MeTOA OlpeneneHusl ypoBHS PUCKa HA BHICOKOM YPOBHE, KOTOPBIM MOKET
HCIIOJIB30BAaTbCAd HE3aBUCHMO WM KaK YacTh II03TAHOTO NOJAXO0JA [UIsl TOBBIIICHUS
3G PEKTUBHOCTH METOJIOB CHU3Y BBEpX, Takux kak HAZOP umu FMEA.

SWIFT wucnonp3yer CTpyKTYpUpPOBAHHBIM MO3IOBOM INTYPpM B OpPraHU30BAHHOM
CeMHHape, TAe Npelonpee/eHHbIi Habop HampaBIAONUX CIOB (TaKMX Kak Bpems,
KOJIMYECTBO M T.[.) COYETAETCs C MOACKa3KaMH, BBICKa3aHHBIMHU YYaCTHUKAMH, KOTOpBIE
YacTO HAYMHAIOTCSA € TakuxX ¢pas, kak "yto nenath?" mim "kak moxer?". OH MOXOX Ha
HAZOP, no npumensiercss B CUCTEME WM MOJICHCTEME, a HE 0 HAaMEPEHHUIO AHU3aiHepa.
[Ipexne yeM ucciegoBaHHEe HAa4YHET pabOTaTh, KOOPAMHATOP MOATOTABIMBAET CBOJHBIN
CIIMCOK, YTOOBI J1aTh BO3MOXKHOCTh BCECTOPOHHEI0 0030pa PUCKOB WJIM HCTOYHUKOB pUcKa. B
Hayaje ceMHHapa o0CyXJIaloTcsi obiacTu mpuMeHeHus, macmtad u HazHaueHne SWIFT, a
TaKXke Kputepuu ycnexa. Mcnosp3yst moacka3sku v Bonpockl "Uto, ecnu?", Benymuid NpoCUT
YYaCTHUKOB MOAHATH U 00CYANUTh TaKUe BONPOCHI, KaK:

- U3BECTHBIE PHUCKU;

- HICTOYHUKHU U (aKTOPHI PUCKA;

- IPEABLAYIINH ONBIT, YCIIEXHU U UHIUICHTHI,

- U3BECTHBIE U CYILIECTBYIOIINE CPEACTBA KOHTPOJIS;

- HOpMaTUBHbIE TPEOOBAHUS U OTPAHUYCHHUS.

Benynmii ucronb3yeT CHUCOK TeM [UIi MOHUTOPHMHIA OOCYXXACHUS M Ipeularaer
JIOTIOJIHUTENbHBIE MPOOJIEMBbl U CIIEHapUH Ul 00CyXAeHus rpynmnoi. I'pynma onpexpenser,
aJICKBATHBI JIU MEPBI KOHTPOJISA, U pACCMATPUBAET IIOTCHIMAIIBHBIE METObl CHUKCHUS PUCKA.
Bo Bpewms aToit nuckyccuu 3aarorces Bonpocs "Uro, ecin?".

B HEKOTOpBIX ciydasx OINpPEeNeNSIOTCS KOHKPETHBIE PUCKH, 3alUCHIBACTCA ONMCAHHUE
pUCKa, €ro MpPUYUHBL, TOCIHEACTBUA W KoHTpoiau. Kpome Ttoro, moryt OBITbh
UACHTU(QHUIMPOBaHbI Oosiee 00IMe NCTOYHUKN MM (PAKTOpPhI PUCKA, MPOOIEMBI YIIpaBICHHS
WM CUCTEMHbIE TPOOIIEMBI.

IIpn cocraBieHMM CIOMCKAa PHUCKOB YacTO HCIOJB3YETCS KA4eCTBEHHBIM WU
MOJTyKOJIMYECTBEHHBIN METOJ] OLIEHKH paH)XUpOoBaHHs JAeUCcTBUN. OOBIYHO YUHTBHIBAIOTCS
CYIIECTBYIOIME MEPBI KOHTPOJIA U UX 3PPEKTUBHOCTb.

Hcnonp3oBanne

OTOT METOJ MOXET MPUMEHAThCI K CUCTEMaM, IpoleccaM, NpoueaypaMm u
OpraHu3anysM B LeJOM. B d9acTHOCTH, OH HMCHOJB3yeTCs Uil W3Y4YEHUs NOCIEICTBUU
U3MEHEHUM M WM3MEHEHHOIO0 WIM CO3JAHHOIO pPHUCKAa. MOXHO UCIOJIB30BaTh Kak
MTOJIOKUTENbHBIC, TAK U OTPULATENbHBIE PE3yNbTaThl. OH TAKKE MOXET MCIOJIb30BATHCS IS
UACHTU(QHUKAIIMA CUCTEM WM TNPOIECCOB, JUIA KOTOPBIX OBLIO OBl IIeJIecoo0pa3Ho
MHBECTUPOBATh pecypchl 171 6onee noapooHbix HAZOP unu FMEA uccnenoBanmil.

Bxonab1

HeoOxonumo uyeTkoe MOHMMaHUE CHUCTEMBI, MPOIENypbl, dJEMEHTa YCTAaHOBKH H/HIN
M3MEHEHHUs, a TaKXKe BHEIIHEH M BHYTPEHHEH 00JIacTH MpPUMEHEHHUs. JTO YCTaHABIMBAETCS
myTeM coOeceJOBaHUM U MyTeM H3yuYeHUs! JOKYMEHTOB, IJIAHOB M cxeM BeAyuiuMm. OObIUHO
crcTeMa HUCCIIE0BaHUs pa3/ieNsieTcs Ha 3JIEMEHThI, YTOOBI 00JIETrYUTh MPOLIECC aHAIN3a. XOTs
Benymuii JoikeH ObiTh 00ydeH mpumeHeHuto SWIFT, 3To OOBIYHO MOXHO BBITIOJHHUTH
OBICTPO.

Brixonanl

Pe3ynbTaThl BKIIOYAIOT B ce0sl PETUCTP PHCKOB C OIIEHKaMH pHCKa WIM 3a/1a4aMHu,
KOTOpBIE MOTYT OBITh HCIIOJIb30BAHbI B KAUECTBE OCHOBBI JIJISl TJIaHA CHUKEHUSI.

CusnbHBIE CTOPOHBI M OTPAaHUYEHUS

Cunbable ctoponsl SWIFT BrirogaroT cienyromiee:



- OH HIMPOKO NpPHMEHSETCS KO BceM ¢opMaM (U3NUECKOH YCTaHOBKH MM CHUCTEMBI,
CUTyallul WK 00CTOATEIbCTBA, OPraHU3aLMU WIN JESITEIbHOCTH;

- OH TpeOyeT MMHUMAaJIbHOW MOJrOTOBKH KOMAaH/Ibl;

- OH SIBJISIETCS OTHOCUTENIBHO OBICTPHIM, U OCHOBHBIE PUCKU U UCTOYHHUKHU pUCKa OBICTPO
CTaHOBATCS OYEBUIHBIMU B XOJI€ CECCUU CEMUHAPA;

- HccreloBaHue "OPUEHTHUPOBAHO HA CHUCTEMY'" M MO3BOJIET YYAaCTHMKAM CMOTpPETh Ha
pEaKLUI0 CUCTEMBI Ha OTKIOHEHHS, a HE MPOCTO HAa H3Y4YEHHE IIOCJIEICTBUI OTKa3a
KOMITOHEHTA;

- €r0 MOYKHO MCIIOJIb30BaTh JJIS BBISIBJICHHSI BO3MOKHOCTEN U1l YIIyUIIEHHs IPOLIECCOB
Y CHCTEM U B LI€JIOM MO>XHO UCIIOJIb30BaTh AJIsl ONpeesieHus] AeMCTBUI, KOTOpPbIE MPUBOJIAT K
MOBBILIEHUIO BEPOSTHOCTHU YCIIEXA;

- y4JacThe B CEMHHApe TeX, KTO HECEeT OTBETCTBEHHOCTh 3a CYIIECTBYIOIIHWE MeEphl
KOHTPOJISL U 32 JAJIbHEHIINE JEHCTBUS 110 CHIDKEHUIO PUCKA, YKPEIUISIET UX OTBETCTBEHHOCTB;

- OH CO3J1a€T PEecTp PUCKOB U IJIaH CHUKEHUSI pUCKA C MEHBIIIMMHU YCUITUSIMHU.

OrpannueHus:

- €CIIM KOMaHJla CeMHHapa He MMEET JIOCTAaTOYHO OOMIMPHOM Oa3bl OMbITa WM €Cld
CHCTEMA MOJCKA30K HE SBISAETCS NCUEPIBIBAIOIIEH, HEKOTOPhIE PUCKHU MIIM ONACHOCTH MOTYT
OBITh HE ONPE/ICIICHBI;

- BBICOKOYPOBHEBOE MPHUMEHEHHE METOAAa MOKET HE BBISBUTH CIIOKHBIX, MOJIPOOHBIX
WM KOPPETUPOBAHHBIX MPUYHH;

- PEKOMEHJAIMK YacTO SBISIOTCS OOIIMMU, HalpUMeEp, 3TOT METOJA He 00ecreynBaeT
MOJEPKKY HaJIeKHBIX U MOAPOOHBIX CPEJCTB yIpaBieHUs 0e3 JalbHEHIIIero aHaIu3a

PersiaMeHT BBINOJTHEHUA
- BoiOpatb BapuaHT 3a1anusl. BapuaHT 3a1aHus A7 BCeX MPaKTHYECKUX 3aaHu.
- BeImoaHUTE O11eHKY pHCcKa 10 BapHaHTy 3a1anus merogom SWIFT.
- BeinmosiHuTh onieHKY puckos 1o merogy HAZOP.
- OdopMHTH pe3yTBTUPYIONINE TAOTHUITHI IO OIIEHKE PUCKOB 1o MeToy HAZOP nu SWIFT.

Kpurtepun ouenku:
- OIICHKA «3aUTEHO» BBICTABIISIETCS CTYICHTY, €CIIU MPABUILHO 0(OPMIICHBI OTYETHBIE
TaOJIHIIE.
- OlIEHKa «HE 3a4TE€HO)» BBICTABISIETCS CTYACHTY, €CITU HEMPaBUIBLHO O()OPMIIECHBI OTUYETHBIC
TaOJIHIIE.

7.2.2. IlpakTtnuyeckoe 3aHsitue 2 «MeToAbl omnpenejeHHs HCTOYHHKA PHCKA.
JAmnarpamma Ucukasbl, FTA)»

Tunosoii npuMmep 3aganus meroa «/Aumarpamma UcukaBbn»
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Knigveabie cHMBOn!

Norvweckid onepatop «Me = owwlka BOIHMKAET, BCNH
8o BXOOALME COTLTHA NpaBaMes

Nemmwecki oneparop akNMe — ownBra BoaHWKEET,
BONA KBK0E-TO W3 BXOIA L coBbITHR Npapqueo

Bascaoe cobbiTHe
<> CobbiTve, Banes He AHANMIMPYEMOS B 3T0 BPAMA
C] CobbiTie, ananisvpyenos qanee

A Cobbimae, aHanuavpyesos B nyHxTe A, B Ha apyrod
CTPaMMLE



Tembl NMCbMEHHBIX PadoT

Ne n/m Tembl
1 IToctpoenue uarpammbl MicukaBbl
2 MeTton ouenku pucka FTA.
3 CunbHble cTOpoHbl MeToaa Jluarpamma VcukaBsl.
4 Orpannuenus metona Jlmarpamma VcrukaBbl
5 CuinbHble cTopoHbl Metoga FTA.

KpaTkoe onucaHue u perjiaMeHT BbITOJHEHUSI

Meton HcukaBbl HCMONB3yeT KOMAaHAHBIN MMOAXON [JSl BBISBICHHS BO3MOMXHBIX
OPUYMH  KENaTeIbHOTO MM  HEXeNaTeNbHOro A(QexTa, COOBITUS WM MPOOJIEMBI.
Bo3moxknpie (akTOphl, CMOCOOCTBYIOIME TOsIBICHUIO d(ddekra, coObITHH, MpodiIeMm,
OOBEIUHSIOTCS B IIMPOKHE KAaTErOpHUH, OXBATHIBAIOLIME YEJIOBEUYECKHE, TEXHHUUYECKUE U
OpraHu3alMoOHHbIE TpUYHHBL. WHpopManus wu3zoOpakeHa Ha auarpamme "pbIObs KOCTH"
(Taxxe Ha3zpiBaeMol auarpamMmmoit Mcukassr). Lllaru npu npoBeneHnn aHanusza:
- ycTtaHOBUTh A(PdeKT, KOTOphIH HEOOXOAMMO MPOAHAIM3UPOBATh, M OTOOpPa3UTh €ro B
KayecTBe "TOJI0BbI ppIObI" Ha auarpamme. I(P(HeKT MOKeT ObITh, KaK MMOJIOKUTEIBHBIM (1I€Nb),
TaK ¥ OTPHUIATEIBHBIM (TTpo0semMa);
- COTJIacOBaTh OCHOBHBIE KaTeropuu npudrH. OOBIYHO UCTIONb3yeMble KaTETOPHH BKIIIOYAIOT:
1) MeTopl, MEXaHU3MBI, YIIpaBJICHUE, MaTepUalbl, padoyas CHUia;
2) Matepuabl, METOJIbI U MPOLIECCH, OKPYXKAIOIas cpeia, 000pyI0BaHuUE, IO U3MEPEHHS;
[Ipumeuanue - JlroO60¥ HAOOp COTJIACOBAHHBIX KATETOPHA MOXKET HCIIOIh30BATHCS, YTOOBI
COOTBETCTBOBAThH aHAJIM3HPYEMbIM o0cTosATeIbcTBaM. Hanpumep,
- cripocuth "Tlouemy?" u "Kak 310 Moxet nmpouzontu?". ITepaTUBHO UCCIEA0BATH MIPUYHHBI
U BIuUsione (GakTopbl B KAKIOW KATETOPUH, AO0ABISIS KaXAbIH K KOCTSM JHArPaMMBI
pBIOBEH KOCTH;
- TIEpeCMOTPETh Bce (hrimmanbl, YT00bl IPOBEPUTH COTTIACOBAHHOCTH U MOJHOTY M yOeaUThCH,
YTO IPUYUHBI OTHOCSTCS K OCHOBHOMY OHCY;
- ompenenuTh Hauboiee BakHbIE (AKTOPHI, OCHOBAaHHBIE HAa MHEHHUSAX KOMaHABl U
UMEIOLINXCS JTAaHHbBIX.
Jlnarpamma 4acto pa3padaTbIBaeTcsi B CLIEHApUU CEMUHApA.
Hcnons3zoBanne
Meton HMcukaBbl obecrieunBaeT CTPYyKTYpUpPOBaHHOE Tpaduueckoe oToOpakeHne Hambosee
CYLIECTBEHHBIX  IMPUYMHHO-CIEACTBEHHBIX  B3aUMOCBs3eM  Mexay  (QakTtopamMu |
MOCJEICTBUSIMA B HCCIIENyeMO cuUTyaluu WiH mpobieme. Ero MOXXHO MCHONB30BaTh MpPHU
aHaJIM3€ MEPBOMPUYNH MPOU3OLIEANINX COOBITHI WK Ui onpeaeneHus: pakTopoB, KOTOPhIE
MOTYT CIIOCOOCTBOBaTh pe3yJibTaTaM, KOTOpBIE €Ile He MPOU3OIUIM. DTOT METOA MOXKET
UCIIONB30BAThCS I W3YYeHMs CHUTyallMii Ha JI0OOM ypOBHE OpraHu3alMd B JIIOOOM
BPEMEHHOH LIKaJeE.
JluarpaMmbl OOBIYHO HCIIONB3YIOT KauyeCTBEHHbIE [aHHbIE. B 3aBUCHUMOCTH OT CTENeHH
yOeXIEHHOCTH B 3HAYMMOCTH IMPHUYUH MOXKHO ONPEAETHTbh BEPOATHOCTH BO3HUKHOBEHUS
MEepBONPUYMH, a 3aTeM U mnoanpuyuH. Tem He MeHee (HaKTOpPbI, CIIOCOOCTBYIOIINE
BO3HUKHOBEHHUIO MPOOJIEM, YaCTO B3aUMOJICHCTBYIOT MEXKIY COOOW M BIHSIOT Ha MpobdIemMy
KOCBEHHO, U MOTYT OBITh HEOTIO3HAHBI, YTO JENAeT KOJUYECTBEHHYIO OLICHKY HEepeJleBaHTHOM.
Bxonb1
BxonHble faHHBIE - 3HAHUS U ONBIT YYaCTHUKOB M MOHUMAaHKUE 00CIeayeMOoM CUTYyallHH.
Brixonasl
BbIXOAHBIMU JaHHBIMH SIBIISIOTCS TPUYMHBI aHATU3UPYEMOTo 3(]dekTa, KOTOphle OOBIUHO
oTtoOpaxkaroTcs Kak auarpamma VicukaBa wiu apeBoBUHAA quarpamma. Juarpamma Mcukasa
CTPYKTYpUpOBaHa MyTE€M MPEACTABICHUS OCHOBHBIX KAaTErOopHil MPUYMH B BUJAE OCHOBHBIX



KOCTEH OT OCHOBHOHM KOCTH PBIOBI C BETBSIMU U TMOACEKTOpAaMH, KOTOPBIE OMHUCHIBAIOT OoJiee
KOHKPETHbIE IPUYUHBI B TUX KaTErOpHsIX.

CunbHBIE CTOPOHBI U OTPaHUYEHUS

CuiibHBIE CTOPOHBI TeXHUKH VICHKaBBI BKIIFOYAIOT B C€0s1 ClIeIyIoIIee:

- IOOLIPSIET YYaCTUE KAXKI0TO YUYaCTHUKA U UCIIOJIb3YET 3HAHUS TPYIIIbI;

- obecrieynBaeT TBOPUECKUM MMOAX0/I, TAK Ha3bIBA€MbIH MO3TOBOM LITYPM;

- MOXKET IPUMEHATHCA B INUPOKOM JHMAIIa30HE CUTYaluil;

- o0ecneuynBaeT CTPYKTYPHUPOBAHHBIM aHAlW3 MPUYUHBI C JIETKO YUTA€MbIM IpaduyecKum
BBIXO/IOM;

- TIO3BOJISICT JIFOJISIM COOOIIATh O MpoOJIeMax B HEUTPAIBHOU CpeJIe;

- MOXET MHCIIONb30BaThCs JUIsl BBIABICHHUS (PAaKTOPOB, CHOCOOCTBYIONIIUX MPOSBICHHIO
HexenaTeNbHbIX 3P ¢ekToB. [1o3uTuBHEIN (HOKYC MOXKET COCOOCTBOBAThH 0ojiee MIMPOKOMY
y4acTHIO.

OrpaHuyeHns BKIIOYAKOT:

- pa3ziereHne NPUYUHHO-CIICACTBEHHBIX (DPAKTOPOB Ha OCHOBHBIE KATETOPUU B Havyalle aHaJIu3a
03HAuYaeT, YTO B3aUMO/JICHCTBHE MEXY KaTErOPUSIMHU MOXKET He OBbITh aJIeKBATHBIM;

- HE BBISBJICHBI TIOTEHIMAIbHBIC IPUYHUHBI, HE 0XBAaThIBAeMbIe BEIOPAHHBIMU KaTETOPHSIMH.
Anasm3 nepeBa oTka3on (FTA)

0O630p

Ananmu3 nepeBa otkazoB (FTA) - aTo meTon ompeneneHuss u aHanu3a (akTOPOB, KOTOPHIC
CMOCOOCTBYIOT ~HACTYIUICHHIO HEKOTOPOTO HEXEJIATeNBHOIO COOBITHA  (HA3bIBAEMOTO
"BepxHUM coObiTeM"). Ilpu anammu3e BepxHEro coOBITHS, B TEPBYIO OYEpE.b,
aHATM3UPYIOTCA €ro MpsiMble U HEOOXOAMMBbIE NPUYMHBL. MOXET HCIOJIb30BaThCS s
aHaJlM3a OINEpallMOHHBIX PHCKOB, CBA3aHHBIX B OCHOBHOM C TEXHMYECKHMMH COOSMHU H
omrOKaMu pPabOTHUKOB, TO €CTh TAKMX PUCKOB, K PEANM3aLUU KOTOPHIX MOTYT HPUBECTH
HEKOTOpbIe 3aKOHOMEpHOCTU. Jlormueckas B3aUMOCBSI3b MEXAY OTUMU COOBITUSMU U
IIPUUMHAMU IIPEJICTaBJIEHA PSAJIOM OIIEPATOPOB BOPOT, TAKUX Kak JIornyeckue oneparopsl "M
u "NJIN". 3atem Kaxxa0€ Takoe COOBITHE aHATM3UPYETCS MOATAIMHO TAKUM K€ 00pa3oM, MoKa
JambHEWIINIA aHaTW3 HE CTaHeT NPOAYKTHBHbIM. PesynbraT aHanm3a u300pakeH Ha
TarpaMMe B BUJIE JIepeBa OTKa30B/

Hcnonb3oBanue

Anamu3 FTA wcnonb3yercss B OCHOBHOM Ha OIEPAlMOHHOM YpPOBHE W Ui pEIIEHUs
KPaTKOCPOYHBIX M CPEJHECPOUHBIX BONPOCOB. OH MCHOJB3YETCSI HA YPOBHE KauyECTBEHHOIO
aHaJIM3a JUIs OTIpe/IeNICHHs] MOTEHIIMAIBHBIX PUYHH U MTyTeH pa3BUTHUS K BEPXHEMY COOBITHIO
WIM Ha YPOBHE KOJMYECTBEHHOI'O aHaiW3a JJs OLEHKHU BBIUMCIIEHHS BEPOATHOCTH WIIH
4acTOThl BepXHEro coObITHs. JIJi KOJIMUECTBEHHOrO aHajlu3a JO0JDKHA COONIOAAThCS CTpOras
Joruka (T.e. COOBITHS Ha BXOJax JIOTHYECKOTO orepartopa 3ieMenTa "N" 1oimKHBI OBITh Kak
HEOOXOAMMBIMH, TaK U JOCTATOYHBIMH, YTOOBI BBI3BATh BEPXHEE COOBITHE BHIIIE, & COOBITHUS
Ha JjoruueckoM onepatope aemente "MJIN" npeacraBissioT co0oif Bce BO3MOXKHbBIE PUUNHBI
peanu3ald BEPXHEro COOBITHS BBINMIC, JO0As W3 KOTOPHIX MOXKET OBITh EIUHUIHOU
MPUYHHOI). 3aTeM UCHOB3YIOTCS METObl, OCHOBAaHHBIE HA OMHAPHBIX JHarpaMMax pelieHui
uu OyseBoi anredpe, sl yueTa JyOIupyomuX peKMMOB OTKas3a.

JlepeBo OTKa30B MOXKET ObITh MCIIOJIb30BAHO JJISi KAUECTBEHHOTO aHAlM3a - WICHTH(PUKAIUN
MOTEHUHUAIbHBIX MPUYMH U MyTeH BO3HUKHOBEHHS cOOsl (BEPIIMHHOTO COOBITHA), WIN IS
KOJIMYECTBEHHOTO - BBIYMCICHUS BEPOSTHOCTH BEPIIMHHOTO COOBITHS, NpPU HAJIWYUU
nH(pOpMallMl O BEPOSTHOCTAX COOBITHI-pakTOpOB. Takke ¢ MOMOIIBIO JepeBa OTKAa30B
MO>KHO MPOBOJIUTH aHAIIU3 YK€ CBEPIIMBLIETOCS OTKa3a /Ul HArJISAHOTO M300paskeHHs TOro,
KaK pa3HbIe COOBITHUS, POU30UII COBMECTHO, PUBEIH K COOIO.

IIpumeuanue - BeposTHOCTH, KaKk IIPAaBUIIO, BBILIE B JEPEBE YCIIEXA, YEM B JIEPEBE OTKA30B, U
IIPU pacyeTe BEPOATHOCTHU BEPXHETO COOBITHS CIEIyeT YYUTHIBATH BO3MOXKHOCTH TOTO, YTO
COOBITHSI MOTYT OBITh HE B3aUMOUCKITIOYAIOLTHMH.

Bxongsr



Bxonpl 1151 aHanu3a aepeBa OTKa30B:

- JUIsl TIPOBEJEHUS KAayeCTBEHHOI'O aHaiu3a TpeOyeTcsi MOHMMaHWe paboThl CHUCTEMBI U
OpUYMH cOOEB, a TaKXKE TOro, KaK TEXHUYECKH MOXKET MPOM30HTH cOoi cuctemsl. [lis
o0JierdyeHust aHajau3a MoJIe3HO UCIIOJIb30BATh JETAbHBIE CXEMBbI;

- JUI1 TPOBEIEHUsS] KOJMUYECTBEHHOTO aHaJM3a HEOOXOJIUMBI JaHHBIE O 4acToTe COOEB WM
BEPOSTHOCTH TOT0, YTO cUCTeMa OyJeT HaXOAMTbCA B COCTOSHUHU cOOsl AJisi BceX 0a30BBIX
AJIEMEHTOB JIEpEBa OTKA30B;

- TpebyeTcsi mporpaMMHOE oOOecredeHHe IJIsl CIOXKHBIX CUTyallud M MOHUMaHMSI TEOpHUU
BEPOSATHOCTEW U OyneBol anreOpbl, MOITOMY HEOOXOAUMBI KOPPEKTHBIE UCXOAHbIE BXOTHBIE
JaHHbIE JJIs1 BBO/IA B CUCTEMHBIN aHAIIN3.

Brixonasl

PesynpTaramMu aHanusa epeBa OTKa30B SBIISIOTCA:

- rpaduyeckoe H300paKEHHWE TOro, KaK MOXET BO3HUKHYTh BEpIIMHHOE COOBITHE, C
OTOOpaKEHHEM B3aWMOJICHCTBYIOIMX IMyTeH, KOraa JBa WM Ooiee COOBITU MOTYT
BO3HUKHYTb OJTHOBPEMEHHO;

- CHHCOK MHUHUMAIbHBIX pPa3pe30B (OTAENBHBIX IMyTell K cOOI0) € BEPOATHOCTAMHU HX
BO3HUKHOBEHUS (IIPU HAIMYUU JJAHHBIX);

- BEpOSITHOCTh BEPXHEYPOBHEBOT'O COOBITHSI.

CunbHbIE CTOPOHBI U OTPAaHUYEHUS

Cunbable ctoponsl FTA Birouarot:

- TUCUUIUIMHUPOBAHHBIN MOAXOJ, KOTOPBIM SBJISIETCA OYEHb CUCTEMATUYECKUM, HO B TO K€
BpeMs JIOCTAaTOYHO THUOKUM, YTOOBI aHAIM3HPOBATh pa3IUYHbIE (DAKTOPBL, B TOM YHCIE
YeJIOBEYECKHE B3aUMOICHCTBHS U (PU3UUECKUE SIBICHUS;

- 0COOEHHO IMOJIE3HO JJIsl aHAJIM3a CUCTEM CO MHOTUMU MHTepdeiicaMil U B3aUMOJICHCTBUSIMU;
- obecrieunBaeT rpaduyeckoe MpPeACTaBICHNUE, MO3BOJISIONIEE JIerye MOHSATh MOBEACHUE
CUCTEMBI U BKJIIOUEHHbIE (P)aKTOPHI;

- JIOTUYECKUI aHAJIN3 JIEPEBLEB OTKA30B U OIPEAEICHUE Pa3pe30B MOJIE3HBI Ui ONPEAECIICHUS
MPOCTBIX MyTeW, MPUBOIALIMX K OTKa3zy, OCOOEHHO B OYEHb CIOXKHBIX CHCTEMax, I/Ie
orpe/iesieHHble KOMOMHALMU COOBITUH, MPUBOAIIMX K BEPIIMHHOMY COOBITHIO, MOTYT OBITH
YIyIICHBI U3 BUTY;

- MOXeT OBITh aJanTUpPOBaH K IMPOCTHIM MM CIOXHBIM MpobjeMaM C YpOBHEM
3aTpauyrBaeMbIX YCUJIUH, 3aBUCSIIUM OT CJIOKHOCTH.

OrpanuueHus:

- B psAle CUTyaluud COOBITUS-TIPUYMHBI HE CBSI3aHbl APYT C JAPYroM, MO3TOMY MOTYT
BO3HUKHYTb CJIO)KHOCTH TP YCTaHOBJIEHUU TOIO, BCE€ JIM BaXKHbIE IIYTU K BEPIIMHHOMY
COOBITHIO BKJIIOUEHBI B aHAN3. Hanpumep, mpu aHanuse nokapa Kak BEpIIMHHOTO COOBITHS -
BCE JIM MCTOYHUKHM BO3TOPaHUS PAacCMOTPEHBbI. B Takol cuUTyalluu BEPOSITHOCTHBIN aHAJIN3
HEBO3MOJKEH;

- BpPEMEHHbBIE B3aMMO3aBHCUMOCTH HE PaCCMAaTPUBAIOTCS;

- B FTA yuuThIBaroTCs TOJIBKO OMHAPHBIC COCTOSIHUS (0TKa3 MPOU30IIIET/HE TPOU30IIIeN);

- HECMOTpS Ha TO, YTO B JIEPEBO OTKA30B, IOCTPOCHHOE /Il KAYECTBEHHOI'O aHaJln3a, MOTYT
OBITh BKJIIOUEHBI OIIMOKHU JIIOJEH, B 1I€JIOM JOCTAaTOYHO CIIOKHO IPEIyCMOTPETh CTENEHb
TOTO, HACKOJBKO YENIOBEK OIIMOCS, WM OLEHUTh NOTEpU B KadeCcTBE, YacCTO CBS3aHHBIC
HMEHHO C OIITMOKaMH JIFOJICH;

- B FTA ananuzupyeTcs TOJIBKO OJTHO BepxHee coObITHe. He aHanu3upyroTcss BTOpUUHbIE UITH
CITy4aiiHbI€ OTKa3bl, COOM;

- FTA moxet ObITh OueHb OOJIBIINM JUIsI KPYTTHOMACIITAOHBIX CUCTEM.

PersiaMeHT BBINOJIHEHHU.

1. ITo Bapmanty 3aganus (3aganue Nel) BBIMOJTHHUTH OLIEHKY pHUCKa MeToloM «Jluarpamma
Hcukasbi».

2. BeimonHuTh O1IeHKYy prucka metooMm FTA.



3. OdopMuUTh AUATpaMMBbI.

- OIICHKA «HE 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIU HEIIPABUIIBHO O(i)OpMJ'IeHa auarpaMmma

Kpurepun onenkn:
- OLICHKA «3a4TEHO» BBICTABIISIETCS CTYAEHTY, €CIIU NIPaBHIBHO O(OpPMIIEHA AUarpaMmma
HNcuxkassl, nuarpamma FTA no copMynupoBaHHOM TMBEPCHOHHOM 3a1aue.

HWcuxkassl, nuarpamma FTA no copMynupoBaHHOM TMBEPCHOHHOM 3a1aue.

7.2.3. Ilpaktuyeckoe 3ansitue 3 «MeToabl onpenejieHUsl MOCTIEACTBHI PHCKA.
FMEA, ETA»

Tunosoi npumep 3axaHust

Tabnuua 1 — @opma 1J1s BBIOJHEHHS OLIEHKU pUckoB Metoiom FMEA

KoHeyHbIN 00BEKT: OOBEKT: IToxrorosnex:
[Tepuon u pexum | Ilepecmortp: Hara:
OKCILTyaTalllu:
06 | Omumcanu | Bug Kon Bosmo | Jlokan | Mtoro | Mero | Yeno | Kima | Hact | 3ame
BECK € OTKasa BHUJ1a JKHBIC BbHBIC BbIC pi BUSA CC oTa YaHU
T oObekTa | (Hewcnp | OTKasa OpUYHM | TIOCKe | mociie | oOHap | KOMIT | TSDK | Wik | o
U €ro aBHOCTH) | (HEHCIIP | HEI JICTBHSI | ICTBHUSI | Y)KEH | €HCall | eCT | BEpo
byHkmit ABHOCTU | OTKa3a | OTKa3a | OTKasa | us uu u SITHO
) (meucn | (Heucn | (HEWCI | OTKa3 | OTKa3 | OTK | CTh
paBHOC | paBHOC | paBHOC | a a asa | mosiB
TH) TH) TH) JIEHU
o
OTKa3
a
Tabmuma 2 — TaGnuia a1 perucTpanyu pe3yiabTaToB aHanm3a Mmetogom FMEA
Onem | Bepos | Boamo | Beposr | Meron | RP | Jleiic | Mcmon | Pe3ynbrat paboThl
CHT THBIM | )KHBIC Has Bl N TBUs | HUTENG | Brimonr | S| O| D| RPN
nedek | mocnen | NPpUYMH | KOHTPO HEHHBIE
T CTBUS a s JIEUCTB
S O D nst

Tunosoii npumep 3aganus ETA




TpaekTopHi BHSEHUA
Bogurens oceegomner | Moean ocTaHosuncs
noeana » aeTomobung Bapwepw Ha MecTe Wcxog
ne - olf oCTaROBKE MALLMHB DODpamMA
Oa
Pr=099 BesonacHan ocTaHoska | Pr = 0,8405
na .
Pr=0,95 Hes !
Pr=0.01 Yaepetapep | pr=0,0005
Frea[] 3 Eesonackan ocTaHoBKE | Pr = 0'025
Her
Apapun yaanocs
Pr = 0,05 fa uaGexaT. Pr = 0,0005
Hise Pr=0,02 Mowman aaTopmoann
Pr=0.5 Her Moeag v asToMoBuns =
Pr=008 s | PE=00245
1,0000
Tembl NMCbMEHHBIX padoT
Ne i/l Tembl
1 IIpoBenenue FMEA — ananu3a npu4uH ¥ NOCJIEACTBUM.
2 Amnanus nepeBa coobituit ETA
3 CuiibHble cTOpoHBI aHanu3a FMEA
4 Cunphble ctoponsl ETA
5 Orpannuenust FMEA u ETA

KpaTkoe onucanue u perjiaMeHT BbITOJHEHUSI

B FMEA (Failure Mode u Effect Analysis) komanma moapaszienser ammapaTHbIE
CPEICTBAa, CHUCTEMY, IPOLECC WJIM NPOLEAYypy Ha dJIeMeHThl. [[ns Kakaoro sjaeMeHTa
paccMaTpuBalOTCs CIIOCOOBI, C MOMOIIBI0 KOTOPBIX OH MOXKET MOTEpIHEeTh HEyJaauy, a TaKkkKe
NpUYMHBL U TOoCNeAcTBUA oTka3za. 3a FMEA MoxeTr mocienoBaTh aHalU3 KPUTUYHOCTH,
KOTOPBIN OTpeesieT 3HaueHne Kak1oro pexkuma otkasa (FMECA).

JI1 KasKoro 37€MeHTa 3allChIBAETCs CIAEAYIOLIEE:

- ero GyHKIIHUS,

- cOO, KOTOPBI MOXKET BO3HUKHYTh (PEKUM OTKa3a);

- MEXaHU3MbI, KOTOPbIE MOTYT CO3/1aBaTh ATH CIIOCOOBI O0TKA3a;

- XapakTep MOCIEICTBHM, €CITU MPOU30IIET COOM;

- SIBJISIETCS JIM OTKAa3 O€30MaCcHBIM HIIM MOBPEXKAAIOIINM;

- KaK M KOTJ]a 0TKa3 MOXeT ObITh OOHApY>KEH;

- HEOThbEMJIEMbIE MTOJIOKEHHUSI, KOTOPbIE CYIIECTBYIOT JIJIsl KOMIIEHCALIUU OTKAas3a.

Hns FMECA wuccnenoBarenbckas rpymnmna KIacCUPUIUPYET KaKIbIH U3 BBIIBICHHBIX
OTKa30B B COOTBETCTBUM C €ro KpPUTUYHOCTHIO. Kpurepun KpUTHKU BKIIOYAIOT
MCIOJIb30BaHUE MATPHUIIBI BEPOSITHOCTHOTO MIPABAOIOI00US UITH PUCKA.

Howmep npuopurera (RPN). KonmnuecTBeHHass Mepa KPpUTHIHOCTH TaK)KE MOXKET OBITh
noJrydeHa u3 (akTUYeCKUX MoKazaTeae 0TKa30B, KOTJJa OHU U3BECTHBI.

[Ipumeuanne - RPN - 3TO MHAEKCHBIM METOJl, KOTOPbIA YMHOXKA€T PEUTUHIU 3a
MOCTIEACTBHSI OTKa3a, BEPOATHOCTh OTKa3a M CIIOCOOHOCTH OOHApy»KuBaTh Mpodiemy (cOoit
MoJTy4eHus1 0oJiee BEICOKOTO IPHOPUTETA, €CIIA €T0 TPYIHO OOHAPYKHTH).

Hcnonb3oBanue

FMEA/FMECA MoXeT npuUMEHSTHCS BO BpeMsl POSKTUPOBAHUS, TIPOU3BOJICTBA UITH
SKCIUTyaTaluu (pU3MYecKod CHCTEeMBbI Ui YIydlIeHHs Ju3aiiHa, BHIOOpA albTePHATHBHBIX
BAapUAHTOB MPOEKTA WM [UIAHUPOBAHUSI POTPaAMMbl TEXHUYECKOTO 00CITY)KMBAHHUS.



OH Taxke MOXKET IPUMEHATHCA K IPOLIEccaM U MPOLeypaM, TAKUM KaK METULIMHCKUE
MpoLeAypbl M MPOU3BOJCTBEHHBIE MpPOIECChl. Ero MOKHO BBIMOJHATH Ha JHOOOM YpPOBHE
pa3OUBKH CHUCTEMBI C OJIOK-AMAarpaMM Ha JETaJU3UPOBAHHBIC KOMIIOHEHTHI CHUCTEMBl WU
3Tansbl Mporecca.

FMEA MoXeT HCHonb30BaTbCsl Ul NPEJOCTABICHUS  KAUECTBEHHOW WU
KOJIMYECTBEHHOW MH(pOpMAIMK JUIsi METOJOB aHalM3a, TaKuX KaK aHaliu3 JiepeBa
HeucnpaBHOCTEN. OH MOKET CIIy>KMTh OTIIPAaBHOM TOUKOM I aHAJIM3a OCHOBHBIX IPUYHH.

Bxonasr

Bxoapl BKmOuUaroT MHPOpPMALUI0 00 aHATM3UPYEMOH CHCTEME U ee 3JIeMEHTax
JOCTaTOYHO MOAPOOHO JJIsi 3HAYMMOI'O aHaiMu3a Croco0OB, C MOMOIIBIO KOTOPBIX KaXKIbIN
AJIEMEHT MOJKET TepIeTh HeyAady, U O MOCIEeACTBUIX, €ClIU 3To nmpousoiaer. Heooxonumas
nHpoOpMalus MOXKET BKIIIOYaTh B ceOsl yepTexu U OJOK-cXeMbl, HHPOPMALUMIO O Cpele, B
KOTOpOil paboTaeT cucTemMa, M HCTOPUYECKYI0 HH(pOpManuio o cOO0sAX, €Clu TaKOBbIE
MMEOTCS.

FMEA 00bI1YHO OCyIIeCTBIISICTCSI KOMaH/I0M, 001agaromeil SKCIepTHHIMU 3HAaHUSIMU B
aHAJIM3UPYEMON CHCTeMe, BO3IJIaBIseMOW OO0y4YeHHBIM MojepaTopoM. BaxHO, dYTOOBI
KOMaH/1a OXBaThIBaJia BCE COOTBETCTBYIOIIUE 00JIACTH 3HAHHA.

Brrxoasr

Brixoasr FMEA:

- paboumii JHCT C pexUMaMH OTKa3a, dpQexTamu, MPUUNHAMU U CYIIECTBYIOIIMMHU
AJIEMEHTaMH YIIPaBJICHUS;

- TIOKa3aTesib KPUTUYHOCTU KaXJ10ro peskuma otkasa (ecnmu FMECA) u merononorus,
HCIIOJIb3yEMas IJIsl €70 OIPENIEIICHHUS;

- Mro0ble peKOMEHIalluu, HallpuMep, JUIsl AajbHEHIIIero aHain3a, U3MEHeHHs Ju3aiHa
WK QYHKINHU, KOTOPBIE JOJKHBI OBITh BKIIOUEHBI B IUIaHBI HCIIBITAHUH.

FMECA o00b1yHO 0o0OecrieunBaeT Ka4eCTBEHHOE pPaHKHPOBAaHHE 3HAYUMOCTU PEKUMOB
OTKa3a, HO MOJXET JaBaTh KOJIMYECTBEHHBIN pE3YyJIbTAT, €CJIIM HCIOJIb3YIOTCS MOIXOIAIINE
JAHHBIE O YaCTOTE OTKA3a M KOJIMYECTBEHHBIE MOCIIEACTBUS.

CunpHbIE CTOPOHBI M OTPAaHUYEHHUS

Cunbabie ctopoasl FMEA/FMECA BrITIO4aroT clieyroniee:

- €ro MOXHO HIMPOKO TNPUMEHATh KaK B YEJIOBEYECKMX, TaK U B TEXHUYECKUX
CUCTEMax, allapaTHbIX CPEICTBAX, IPOTPAMMHOM O00ECIICUEHUH U TPOLEAYPaX;

- OH WACHTUQHUUIUPYET PEKUMBI OTKa3a, MX NMPUUYUHBI M UX BIMSAHUE HA CUCTEMY H
MIPEJICTaBIISIeT UX B JIETKO YUTaeMOM (opMmare;

- oH wu30eraer HEOOXOMUMOCTH JOPOTOCTOSIIMX HM3MEHEHUH O000pyAOBaHHS B
00CITyKMBaHUH, BBISBIISS MPOOJIEMbl HA paHHEH CTaluu Ipolecca MPOSKTUPOBAHUS;

- OH o0ecIeunBaeT BBOJ B IPOIPaMMbl TEXHUUECKOTO 00CTYKMBAaHUS U MOHUTOPHUHTA,
BbIJIETISIS KITHOYeBbIe (DYHKIUMHU, KOTOPbIe HEOOXOAUMO KOHTPOJIUPOBATH.

OrpanuueHus:

- FMEA Mo’eT MCrosib30BaThCsl TOJNBKO ISl MACHTU(DUKAIIMKM OTICIBbHBIX PEXHUMOB
OTKa3a, a He /1151 KOMOMHAIUI pe)KUMOB 0TKa3a;

- eclM OHM He OyayT HajulealuM oOpa3oM KOHTPOJIMPOBATHCS U COCPENOTOYEHBI,
UCCIIEIOBAHMSI MOTYT OBITh TPYJAOEMKUMH U JOPOTOCTOSIINMHU;

- FMEA wmoxeT OBbITh CIOXHBIM M YTOMUTEIbHBIM JJISI CJIOKHBIX MHOTOCIOMHBIX
CUCTEM.

ETA (ananu3 aepeBa co0bITHI) - 3TO rpaduuecKuil METOJ, KOTOPBIH MPEICTaBISET
B3aMMOMCKITIOYAOIIHE [TOCIEA0BATEIbHOCTH COOBITHH, CIEAYIOIINX 3a HCXOAHBIM COOBITHEM,
B COOTBETCTBUM C (PYHKIIMOHHPOBAHMEM WM HEPYHKUHMOHUPOBAHHEM pPa3JIMYHBIX CHUCTEM,
pa3paboTaHHBIX JUISl YMEHbBIIEHUS UX MOCIEACTBUNA. MOXET MPUMEHSThCS KaK KaueCTBEHHO,
TaK ¥ KOJMYECTBEHHO/



[TocTpoenue "nepeBa coObITHII" HAYMHAETCS C BBIOOPA UCXOAHOTO COOBITHS, KOTOPBIM
MOXXET OBITh MHUUICHT, HalpuUMep - HapylleHHe D3JeKTPOCHAaOXKeHUs. 3aTeMm
MOCNIEAOBATENBHO TMEPEUUCISIIOT UMEIoIuecs (YHKIMA WU CHCTEMbI, HAlpaBJICHHBIE Ha
yYMEHBIIIEHWE pe3yiabTaToB. g KaxaoW (PYHKIIUW WM CHCTEMBI YEPTAT JIMHHUIO, YTOOBI
0TOOpa3UTh WX HCIPABHOE COCTOSHUE MM OTKa3. KOHKpeTHas BEpOSTHOCTh OTKa3a MOXKET
OBITh yKa3aHa ISl KOKION JTUHUW TPU HATUYUHA KOJTUYECTBEHHOW OIEHKH JaHHOW yCJIOBHOMU
BEpPOSITHOCTH, TOJYYEHHOM, HampuMmep, HKCIEPTHBIM METOJOM WM INpU aHanu3e '"nepeBa
HeucrpaBHocTel". Takum 00pa3oM MOAEITUPYIOTCS pa3IMYHbIE CIIOCOOBI Pa3BUTHSI COOBITHIA,
HayuHas ¢ UCXOJIHOTO CIIyyYasi.

Crnenyer ydecTb, YTO BEPOSATHOCTH Ha 'ImepeBe COOBITUN" SIBISIOTCS YCIOBHBIMU,
HampUMep, BEPOSATHOCTh (DYHKIMOHUPOBAHUS CHCTEMBI TIOXKAPOTYIICHUS HE SBISETCS
BEPOSITHOCTHIO, TOTYYEHHOW W3 WCHBITAHWA TIPH HOPMAJIBHBIX YCIOBHUSX, a SBISACTCS
BEPOSTHOCTHIO (DYHKIIMOHUPOBAHUSI B YCJIOBUAX IO0Kapa, BBI3BAHHOTO B3PBIBOM. KakIbrii
MyTh COOBITHH, MPOXOAAIINKI MO APEBOBUIHON CXeMe, 0TOOpa)xkaeT BEPOATHOCTH TOTO, UYTO
BCE BXOJIAIIME B HET0 COOBITHS mpom3oiayT. [loaTomy uwacToTa pesyibTara MpencTaBicHA
MIPOU3BEJICHUEM OTJICTBHBIX YCIOBHBIX BEPOSITHOCTEH W YACTOTHI MCXOIHOTO COOBITHSA, TIPH
YCIIOBUH, YTO PA3IMYHBIC COOBITHS SBIISIOTCS HE3aBHUCHMBIMHU.

Hcnonb3oBanue

ETA MOXHO WCHONB30BaTh TMPU KAYECTBEHHOM aHajiM3e, 4YTOOBl TOMOYb
MIPOaHAIU3UPOBATh MOTEHIUAJIbHBIE CIIEHAPUU U TOCIIEI0BATEIbHOCTH PA3BUTHS COOBITHI
Moclie WHULMUPYIOIIETO COOBITUS M OICHWUTh, KAaK pe3yibTaThl aHaIW3a BIUSIOT Ha
pa3iINuHbIe 3JIEMEHThl CUCTEMBbI ympaBieHHs 00bekTa. OH MOXKET MPUMEHSThCS Ha J1I00OM
YpOBHE OpPTaHU3AIUU CUCTEM YIIPABICHUS U TS JIFOOOTO MHUIIMUPYIOIIETO COOBITHSI.

KonunuectBeHHbIN aHanu3 HanOoliee 11e1eco00pa3eH Al paCCMOTPEHHS IPUTOAHOCTH
Mep ymnpasiieHus. Yaiie Bcero mpuUMEHSIETCS AJi MOJECIMPOBAHUSA OTKAa30B B TEX CIydasX,
KOTI'Jla IPUMEHSAETCS MHOKECTBO MEp M CPeACTB obecreyeHus: 0e30MacHOCTH.

ETA Mo0XeT mpUMEHSTHCS JJIs1 MOJCIUPOBAHUS UCXOIHBIX COOBITHI, KOTOPBIE MOTYT
npUHEeCTH yuiep6 uinu BbIrogy. OmHako 0oOCTOSITENBCTBA, MPH KOTOPBIX MPOBOJUTCS MOUCK
MyTel, ONTUMAIBHBIX C TOUKH 3PEHHUS BBITOJIbI, Yallle MOJEIUPYIOTCS MpU noMouu "aepena”
peneHui.

Bxonsl

Bxoan1 BKITIOYAIOT:

- IepEYCHb BO3MOYKHBIX UCXOHBIX COOBITUI;

- nHopMmanuo 0 Mepax Mo 00paboTke, Oaphepax M Mepax YIpaBJICHHS, a TaKKe
BEPOSITHOCTH UX OTKa3a (111 KOJTMYECTBEHHOTO aHAJN3a);

- IOHUMAaHHE MPOLIECCOB, MPU KOTOPBIX Pa3BUBAECTCS UCXOHBIA OTKA3.

Brixonsl

Brixoasl n3 ETA BKIIIOHAIOT clieyronee:

- KAQueCTBEHHBIC OIMMCAHUs MOTEHIMANBHBIX MPOOJIeM KaK COYeTaHUs COOBITHH,
CO3/Ia0IIMX pa3IMYHbIe TUIIBI TPOOJIeM (JUana3oH pe3ybTaTOB) OT UCXOIHBIX COOBITHI;

- KOJNMYECTBCHHBIC OILIEHKM 4YacTOThl COOBITUM WM WX BEPOSTHOCTEH U
COOTBETCTBYIOIIYI0 ~ 3HAYMMOCTh  Pa3IMYHBIX  MOCIEAOBAaTEIbHOCTEH  OTKAa30B H
CIOCOOCTBYIOIIMX UM COOBITHIA;

- TIEPEYHH PEKOMEHJANHNA 10 YMEHBIICHUIO PHUCKOB; KOJWYECTBEHHBIC OIICHKH
PEe3yIbTaTUBHOCTH PEKOMEHAAIIUH.

CuIibHBIC CTOPOHBI M OTPAaHUYEHUS

CunpHble cTopoHsl aHanu3oB ETA BkirodaroT cinenyrouiee:

- BO3MOXHBIE CIEHApUHU, KOTOPHIE CIEAYIOT 3a HMCXOJHBIM COOBITHEM, U BIIHMSHHE
UCIPAaBHOCTH WJIM OTKa3a CUCTeM Wid (yHKIUNA, HaANpaBlIEeHHBIX HA YMEHBIICHHE
HEeOJaroNpUITHBIX PE3yJIbTaTOB, HATJIATHO U CXEMAaTUYECKH JIJIsl IPOBEACHUS aHAIN3a;

- UIESHTU(PUIMPYIOTCS KOHEUHBIE COOBITHS, KOTOpPHIE B MPOTUBHOM CIIy4ae MOTJIH
OBITH HETIPEABUICHHBIMH;



- UASHTHU(GUUIUPYIOTCS NOTEHIMATIbHbIE €IWHUYHBIE OTKa3bl, 00JACTU YSI3BUMOCTH
CUCTEMbl M HHU3KO3(DPEeKTHUBHBIE MEpbl M, CJIEI0BATEIbHO, CO3JaeTCsl BO3MOXHOCTH MJIs
NoBbIIIEHUS () (HEKTUBHOCTH YIPABICHUS CUCTEMON KOHTPOJIS;

- TIO3BOJIAET YYHUTHIBATh (AKTOpP BpPEMEHH, B3aMMOCBA3M COOBITHH U ">PdeKTh
JOMHUHO", MOJIETUPOBaHHE KOTOPHIX B paMKax "1epeBa HEHCIIPaBHOCTEH" Helesecoo0pasHo.

OrpaHuyeHHs BKJIIOYAIOT CJIEAYIONIEE:

- g npuMeHeHuss ETA B KauecTBE COCTABIIAIOIIEH BCECTOPOHHEH OLIEHKU
HEOOXOJUMO BBIIBUTH BCE BO3MOKHBIE HCXOJHBIE COOBITHS, OJHAKO BCErJa CYIIECTBYET
BEPOSTHOCTH HEBBISIBIICHUS 3HAYMMBIX MCXOJHBIX COOBITHIA;

- METOJI paccMaTpHUBAaeT TOJIbKO HCIpPAaBHbIE U HEUCIPABHBIE COCTOSHUS CHUCTEMBI,
3aTPYJHUTENBHO BKJIKOYUTh B PACCMOTPEHHE OTJIOKEHHBIE HCIPABHBIE COCTOSIHUS WIIHU
COOBITHSI BOCCTAHOBIICHHUS,

- KaXJIpli MyTh peaju3aluu OOYCIIOBJIEH COYETaHHWEM COOBITHH, MPOM3OILICAIINX Ha
MpeIbIAYIIUX TOYKaX BETBJICHUN B HAIllPaBJICHUU JAHHOTO MyTH, IO3TOMY paccMaTpUBaOTCA
BCE B3aUMOCBS3U 110 BO3MOXHBIM IMyTsAM. OJHAKO HEKOTOPBIE 3aBUCHUMOCTH, TaKHE Kak
o01I1ie KOMIIOHEHTHI, BCIIOMOTaTeNIbHbIE CUCTEMBI U ONEPATOPbI, MOTYT OBITH YIYIIEHBI, YTO
IIPUBOJIUT K ONITUMUCTHYECKUM OLIEHKAaM BEPOSATHOCTH KOHKPETHBIX IOCIIEICTBUM;

- JUISl CITO’KHBIX CUCTEM JIEPEBO COOBITUI CII0XKHO MOCTPOUTH C HYJIS.

PerinamMeHT BbINOJTHEHHS

1. CornacHo BEIOpaHHOMY BapHaHTY BBINIOJIHUTH OLIEHKY prucka metogoM FMEA.
2. BoinonHuTh OLeHKy prucka Metonom ETA.
3. OpopMHUTB OTHYET MO BHITIOJHEHHBIM 33JIaHUSM.

Kpurtepum oueHku.
- OLIEHKA «3a4TE€HO» BBICTABIISICTCS CTYIEHTY, €CJIM IIPAaBUILHO BBIIIOJIHEHBI 3aJaHUs.
- OLIEHKA «HE 3a4TE€HO)» BBICTABIISIETCS CTYJIEHTY, €CJIM HEIIPaBUJIbHO BBINIOJIHEHBI 3aJaHUs,
WJIM UMEIOTCA NIPU3HAKU HE MTOJIHOCTBIO BBIIIOJTHEHHOIO 3aJaHUs.

7.2.4. IlpakTnyeckoe 3ansitue 4 «MeToAbl aHAIN3A CPEICTB KOHTPOJIA. 'ajcTyK-
0a0ouxa, HRA»

Tunosoi npumep 3aganusa merox I'asncryk-badouka

EAPBEPBI
YIPO3A 1 -
™

NOCNEACTBUE 1

YFPO3A 2 [ OMACHOE MNOCNEQCTBME 2
COBbITUE

ONACHOCTb
|

NOCNEOCTBUE 3

YrPQ3A 3 ]

MEPBI NO NPEOYNPEXOEHWNIO MEPBI MO BOCCTAHOBINEHWHO

YMEHBLLEHKE BEPOATHOCTH YMeHBLIeHME NOCNeqCTEMA 1
(MpeayNpeuTeNsHbIE Mepkl) BOCCTAHOBMNEHHE (Mapbl pearvpoBaHa)

MpegynpeanTenbHble Mepbl U Mepbl pearMpoBaHMa CBA3aHbI C 3a4a4amu, NH0LAbMHU U KOMNETEHUNAMM

Tunosoi npumep 3aganus meron HRA



Tabnuma 1 — Bemmonnenwue 3ananus mo merony HRA

[HenicTBus JencrBus Bompocsr s Meponpusrus 1o
IepCcoHaJIa 10 IIepCOHaJIa, KOTOPBIE | IEpCOHAJIa IO PUCK- CHWKECHHUIO MIIU
TEXHOJIOTUYECKOU IIPUBEIIHU K PUCK- CUTYyaLU YCTPAHEHUIO PUCK-

KapTe, HHCTPYKINU CUTyaluu CUTyaluu

TeMbl NUCbMEHHBIX PadoT

Ne n/m Tembl
1 Mertopaonorus MpoBeJAeHUs OIICHKH pucka MetoaoMm ["anctyk - babouka
2 Metoposnorusi mpoBeAeHUs OLICHKU pucka MerogoM HRA
3 CuibHbIE cTOpOHBI MeToaa ["ancTyk - babouka
4 Orpannuenus Merona ["anctyk - babouka
5 CuibHble cTopoHbl MeTosila HRA

KpaTtkoe onucanue u perjiaMeHT BbINIOJTHEHUS

Metoa omeHkH pucka ''rajctyk-0abouka" mpeacTaBisieT CO00M CXeMaTHYeCKHil
CIOCO0 ONUCAHMA U aHAJIM3A ITyTHU Pa3BUTHS OMACHOTO COOBITHS OT NPUYMH JO MMOCIEACTBUI.
B HEeM oTOOpakaroTcsi SJIEMEHTHI YIPABJICHUS, KOTOPBIE H3MEHSIOT BEPOSTHOCTh COOBITHS U
T€, KOTOPbIE U3MEHSIOT MOCIEICTBHSI, €CJIM IPOUCXOAUT cOObITHE. JIaHHBIA METO/ COYeTaeT
WCCIIC/IOBAaHUE TIPUYMH COOBITHS C TOMOIIBIO JIepeBa HEUCHpPABHOCTEH (aHATU3 NPUYUH
COOBITHS) W aHAIU3 IOCIEICTBUI C MOMOUIbIO JiepeBa COOBITUH (aHANIMU3 MOCIEACTBUN).
OpHako OCHOBHOE BHHMMAaHHME MeTojAa 'rancTyk-0abouka" cdoxkycupoBaHO Ha Oapbepax
MEXJy IpUYUHAMH (Mepbl KOHTPOJIS)) M ONMIACHBIMU COOBITUSMU U TOCIEACTBUAMU (MEpHI 110
mukBuganuu). Juarpammsel  "ranctyk-0abouka" MoOryTt ObITh IIOCTPOEHBI Ha OCHOBE
BBISIBIICHHBIX OIIMOOK U JIEPEBbEB COOBITUH, HO dYalle UX CTPOST HEMNOCPEICTBEHHO B
nporiecce MPOBEICHHSI MO3TOBOTO MITypMa.

"T'anctyk-6abouka" pucyercs cieayromum o0pazom:

- cOOBITHE MPEACTABIEHO LIEHTPAIBHBIM y3JI0M "rajncryka-6adbouku", cM. pucyHok b.2;

- UCTOYHUKU pHUCKA (WIM OMACHOCTH/YIrpo3bl) MEPEUMCICHbl B JIEBOM YacTH y3ia U
COCJMHEHBI C y3JIaMH, NPEACTABISIOIIMMHI Pa3IUYHbIE MEXaHU3MBI, C TTOMOIIBIO KOTOPBIX
MCTOYHUKH PUCKA MOTYT MPUBECTU K COOBITHIO;

- Oapbepbl WM D3JEMEHTBHl YIPABICHUS [UIS KaKJOTO0 MEXaHW3Ma ITOKa3aHbl Kak
BEPTUKAJIbHbIE [TOJIOCHI NTONEPEK JTMHUIA;

- B NpaBOW YacCTH HAPHCOBAHBI CTPEIKH OT COOBITHS K KaXIOMY IOTCHIIHAIEHOMY
MOCJIE/ICTBHIO;

- TIOCJI€ COOBITHS BEPTUKAIBHBIE MOJIOCHI MPECTABIISIOT CO00M peaKTUBHBIE SJIEMEHTHI
yIpaBJIeHUs] UM Oapbepbl, KOTOPbIE U3MEHSIOT OCIECTBHS;

- JIOTIOJHHUTENbHbIE (DaKTOPBI, KOTOpPBIE MOTYT TPHBECTH K COOIO DIIEMEHTOB
ynpasiieHus ((hakTopbl ICKaANAIMK), BMECTE C KOHTPOJIEM (PaKTOpOB 3CKajIaluy;

- pyHKIIMEM ynpaBJieHUs, KOTOPbIE MOAICPKUBAIOT IEMEHTHI YIIpaBleHHs (Hampumep,
oOydeHue U MpOBEpKa), MOTYT OBITH MOKa3aHbl MO '"TancTykoM-0a0oukoil" M CBs3aHBI C
COOTBETCTBYIOIIMM KOHTPOJIEM.

KonnyecTBeHHass oOLleHKa MOXKET ObITh BO3MOXHA, KOIJIa IyTH HE3aBHCHUMBI,
BEPOSTHOCTh TOTO WJIM WHOTO TMOCJEICTBHS MM pe3yJbTaTa U3BECTHA, M BEPOATHOCTH TOTO,
YTO KOHTPOJIb OyJeT HeA((PEKTUBHBIM, MOXKET ObITh orleHeHa. OTHAKO BO MHOTMX CUTYalUsAX
nyTd W Oapbepbl HE SBISIOTCS HE3aBHUCUMBIMH, a MEpbl KOHTPOJISI MOTYT OBITh
IpoLeTypHBbIMH, a UX 3QPEKTUBHOCTh HeompeaeneHHa. KolnuecTBeHHY0 OLleHKY Hauboiiee



1es1eco00pa3Ho MCMHOJIb30BaTh MPU HMCMOJb30BAaHUHM aHajIM3a JIepeBa HEUCIPABHOCTEH W
aHanm3a aepena coobrtuil wm LOPA.

Hcnonb3oBanue

Ananu3 "rancryk-6abouka" ucnonb3yercs sl 0ToOpakeHUs U nepesadynd HHpopMauu
O pUCKaxX B CUTyalHsIX, KOrJa COOBITHE UMEET psijl BO3SMOXHBIX MPUYMH U mocieacTBuil. Ero
MOKHO HCIIOJIb30BaTh Ui JETaJbHOTO W3Y4YEHHs] MPUYMH M TOCIEACTBUI COOBITHIA,
3allUCaHHBIX B MPOCTOI Gopme B peructpe puckoB. OH 0COOEHHO YACTO UCIOJIB3YETCS JUIS
aHanu3a coOBITUH ¢ O0JIee CePbE3HBIMH TIOCIEICTBUSIMH.

[Tpu olleHKe 3IEMEHTOB ymNpaBiieHHUs '"TalcTyk-0a0ouka" HCHOIB3yeTCs A MPOBEPKU
TOTO, YTO K&XIBIM IMyTh OT MPUYMHBI K COOBITUIO U COOBITHIO K MOCIEAHEMY HUMEET
3¢ (EeKTUBHBIN KOHTPOIb M YTO (DAKTOPHI, KOTOPHIE MOTYT MPUBECTHU K COOSM yTpaBICHHS
(BKiro4ast cOOM CHUCTEM YIIPaBJICHHUS), MOXHO WACHTU(UIIMPOBaTh. [aHHBIA METOJ MOXHO
HCTOJIb30BaTh B KAYECTBE OCHOBBI JIJIS CpeJCTBa (pUKcaruu WH(GOpPMAIUK O PUCKE, KOTOPBIN
HE COOTBETCTBYET IMPOCTOMY JIMHEWHOMY NpPEJICTABICHHUIO peructpa pucka. Ero moxHo
UCIIONb30BaTh TMPOAYKTHUBHO JJSi PACCMOTPEHHUs TMOTEHIMAIBHBIX COOBITHH, a TaKxke
PETPOCIEKTUBHO ISl MOAEIUPOBAHUS COOBITHI, KOTOPBIE YK€ MPOU3OIILIH.

"T'anctyk-0abouka" HCIONB3yeTCs, KOIJla CHUTyaluss HE TapaHTHPYET CIIOKHOCTh
MOJIHOTO aHaJIM3a JepeBa OTKAa30B U aHAIM3a JiepeBa COOBITUM, HO sABIsETCS OoJiee CIOKHOM,
YeM MOXKET OBITh NMPE/ICTaBlIeHa OJHUM CIICACTBUEM NPUUNHHO-CIICACTBEHHBIX CBA3CH.

B HEKOTOpBIX CHUTyalMsX MOTYT pa3BUBAThCS KaCKaJHbIE CMBIYKH, TJ€ IMOCIEACTBUA
OJTHOTO COOBITHSI CTAHOBSATCS IPUUMHOMN CIICAYIOIIETO.

Bxongsr

Bxon cozmepxut uMHGOpMAIMIO O NPUUMHAX M IOCIEACTBUSAX MPEIOINpeeIeHHOrO
COOBITHSA U AJIEMEHTHI YIPABIEHUS, KOTOPbIE MOTYT €r0 U3MEHUTb.

Brixogsl

Brixon npezacrasnser co0oil mpocTyio auarpammy, MOKa3bIBAIOUIYIO OCHOBHBIE MyTH
pa3BUTHSI PUCKA, DIIEMEHTHI YIIPABICHUSI Ha MeCTe U (DaKTOPHI, KOTOPhIE MOTYT MPUBECTU K
cOor0 ympaBieHus. MeTod TakXKe IOKa3bIBaeT IOTEHIMAIbHbIE MOCIEACTBUS U MEpHI,
KOTOpPbIE MOTYT OBITh IPEANPHHSTHI TOCJIE TOT0, KaK MPOU30LLIO0 COObITHE, YTOOBI YCTPAHUTh
ero.

CusnbHbIE CTOPOHBI U OTPAHUYEHUS

CusnbHBIE CTOPOHBI aHau3a "rajicTyk-6abouka" BKIIIOYAIOT:

- OH IPOCT JJIsl IOHUMAaHUS U JaeT YETKOe HarJIAJHOE MPEICTaBIeHUEe O COOBITHH, €ro
MIPUYMHAX U MOCIEACTBUSIX;

- OCHOBHOE BHHMAHHUE YJENIETCS CPEICTBAM KOHTPOJIS, KOTOPHIC JOJDKHBI OBITh
YCTaHOBJIEHBI, U UX 3PPEKTUBHOCTH;

- MOXHO MHCHOJIb30BaTh KakK JJisi JKeJaTeNbHbIX, TaK M JJs HEeXeIaTeJbHbIX
MOCJIEACTBUM;

- JUIs UCTIOJIb30BaHUsI HE TpeOyeTcs BHICOKUN YPOBEHb 3HAHUH.

OrpaHnyeHns BKIOYAIOT:

- "ranctyk-0abouka" He MOXKET MoKa3aTh CUTYAIHIO, KOTJIa ITyTH OT MPUYHH K COOBITHIO
HE SIBIIAIOTCS] HE3aBUCUMBIMH (T.€. TaM, TJie B AepeBe cooeB ecth "U"):

- OH MOXET UYPE3MEPHO YIIPOCTUTH CIIOKHBIE CUTYaIUH.

HRA oTHOCHTCS K IpyIIie METO/I0B, KOTOPbIE HalpaBeHbl HA OLIEHKY BKJIa/a YeJIOBEKa
B HAJIe)KHOCTh M O€30MaCHOCTh CHCTEMBbl IyTeM BBISBJICHUS M aHajIM3a BO3MOXKHOCTEH
COBEPIICHUS HEMPABWIBHBIX JIEHCTBUNA. XOTS JAHHBIM METOJI HanOOJee 9acTO MPUMEHSIETCS
OpU aHAIW3e CHWXKEHUS J(PQPEKTUBHOCTH JEATEIBHOCTH ONEpaTopoB B  o0jacTu
0€30MacHOCTH, TaKXEe OH MOXKET NPUMEHATHCA JUIsl MOBBIMIEHUS YPOBHS >(PQPEKTUBHOCTU
JESATeNbHOCTH mpou3BoauTenpHocTH. HRA mnpuMeHseTcss Ha TaKkTUYECKOM YpPOBHE JUIS
KOHKPETHBIX 3a/1a4, IJie MpaBUIbHAs JeSTeIbHOCTh UMEET pellaroliee 3HaueHue.

CHauana nOpOBOAUTCS HMEPAPXUUECKUN aHaNM3 3aJad Il ONPEJCJICHHs I1aroB |
MOJIPTANIOB B paMKaxX 3alylaHUPOBAaHHOM akTUBHOCTU. [loTeHIMambHbIe MEXaHU3MbI OIIMOOK



UACHTUQHUIUPYIOTCS JUISL KaXXJI0TO JIOTOJIHUTEIBHOIO Ilara, 4acTo C MOMOINbI0 Habopa
MOJICKA30K - KJIFOUEBBIX CJIOB (HAIpUMeEp, CIUIIKOM PaHO, CIMIIKOM MO03/HO, HEMPaBUIbHBIH
00BEKT, HeTIPaBUIIbHOE ACUCTBHE, IPABUIbHBIH OOBEKT U T.11.).

Hcrounnkn »TX OmmOOK (TakMe Kak OTBIEYCHHE OT Ipollecca, Majo CBOOOIHOTO
BPEMEHU M T.JI.) MOTYT OBITh WAEHTH()ULIMPOBAHBI, U AaHHAS MHGOPMAIMSI MOXKET OBITh
UCIIONIb30BaHa JJIsi YMEHBIIEHHs] BEPOSITHOCTH BO3HMKHOBEHMsI OMIMOKM B 3amade. Taxoke
UACHTUQUIUPYIOTCS (DAaKTOphI, CBSI3aHHbIE C CAaMHMMHU 4YeJIOBEKOM, OpraHM3alueil wim
OKpY>Karolllel cpefioi, KOTOphIe BIUSAIOT Ha BEPOSATHOCTh OMMNOKHU ((pakTopsl HOpMUPOBaHUS
nestenbHOCTH (PSF).

BeposiTHOCTh HENMPaBUIBLHOTO AEUCTBUSA MOXKET ObITh OLIEHEHA Pa3IMYHBIMU METOJAMH,
BKJIIOYAs HCHOJb30BaHUE Oaszbl JAaHHBIX C AaHAJOTMYHBIMH 3a/ladyaMyd WM HKCIEPTHOE
3aximouenue. Kak npaBuio, onpeaenseTcss HOMUHaIbHAs 4acTOTa OIMIMOOK JUIsl TUIA 3a/1a4H,
3aTeM TPUMEHSETCSI MHOXKUTENb JJIs TPEJICTaBJICHHUS TOBEIEHUYECKUX (PAKTOPOB WU
(akTOpOB, CBSI3aHHBIX CO CPEIOH, KOTOpbIE YBEIWYMBAIOT WM YMEHBUIAIOT BEPOSITHOCTH
oTKa3a. /{715l MprMEeHEeHHsI STUX OCHOBHBIX 3TAIOB OBUIM pa3paboTaHbl pa3IMYHbIE METOIBI.

B Gonee panHMX MeTojax Jenaics yHop Ha OLIGHKY BEpOSATHOCTH Heynauu. boinee
MO37HUE KAa4YE€CTBEHHBIE METOJBl COCPENOTOYEHbl HAa KOIHUTUBHBIX NPUYMHAX BapualUid B
MIPOM3BOJCTBEHHOM JESITEIFHOCTH YeJIOBEKa C aHAJIM30M HanboJiee HalpaBJIEHHBIM Ha TO, KaK
NESTeNbHOCTh ~ M3MEHSETCSl  1OJ] BJIMSHUMEM  BHEIIHUX  (AKTOpOB, U  HauMeHee
COCPEIOTOYEHHBIM Ha MOIBITKaX BHIYUCIUTH BEPOSTHOCTH OTKA3a.

Hcnons3zoBanue

KauectBennsiii HRA MoxeT ucnonp30BaThCs:

- BO BpeMsl MPOEKTUPOBAHMS, YTOOBI CHCTEMBbl ObUIM pa3paboTaHbl JUIi MUHUMM3ALUU
BEPOSITHOCTH OIIMOKU OTlepaTopamu;

- BO BpeMsl MOJU(HUKAIIUN CUCTEMBbI, YTOOBI YBUIETh, MOXKET JIM BO3/ICHCTBHE YEIOBEKa
BIIUSTH B KAKOM-JIMOO HAIIPaBIICHUY;

- COBEPIIEHCTBOBATH MPOLEAYPbI, YTOOBI YMEHBIIUTH BO3MOKHOCTh OLITHOKU;

- OKa3bIBaTh MOMOIIb B BBISBJIEHUN U YMEHBUICHUH (DAKTOPOB, BHI3BIBAIOIINX OHIMOKY,
B CpEJIe WIN B OPTraHU3AL[MOHHBIX MEPOIPUATHSX.

KonnuectBenno HRA wucnonb3yercst 1isi mpenocTaBleHUsl AAHHBIX O JESTENbHOCTU
YeJIOBEKa B KAaueCTBE BXOAHBIX I1apaMETPOB IPHU HCIOJIB30BAHUU METOJOB JIOTMYECKUX
JIepEeBbEB UJIU JIPYTUX METOJIOB OLIEHKU PHCKa.

Bxonab1

Bxoasl BKIIOYAIOT:

- nHOPMALIUIO IS ONIpEIesICHHs 3a/1a4, KOTOPbIe JOJKHBI BBIMOIHATH JIFO/IH;

- OIBIT MO PA3IUYHBIM TUIIAM OIIMOOK WIIM UCKITIOYUTENbHBIX XapaKTePUCTHK, KOTOPbIE
CIIy4aJIUCh B IPAKTHKE;

- OIBIT pa0OTHI YeIOBeKa U (PAKTOPHI, KOTOPHIE BIUSIOT HA HETO;

- OTBIT B TEXHUKE WJIM METOJIaX, KOTOpbIe OYyT HCIIOIb30BAThCA.

Brixonanl

BbIX0bI BKIIFOUALOT:

- CIHCOK OIIMOOK WM HETraTUBHBIX HEOOBIYHBIX XapaKTEPUCTHUK, KOTOPHIE MOTYT
BO3HUKHYTb, M METOJIbl, C IOMOILIBIO KOTOPBIX OHH MOTYT OBITh YJIy4YIIEHbl IIyTeM
pEOpraHu3aluy CUCTEMBI;

- pEKHUMBI, TUIIbI, IPUYMHBI U IOCIEACTBUS JUUIS UEIOBEKA,

- KaueCTBEHHAsh WM KOJIMYECTBEHHAs OLIEHKAa PHUCKA, CBA3aHHOTO C PAa3IUYUSIMHU B
YeJI0BEYECKUX JEMCTBUSX IPOU3BOAUTEIBLHOCTH.

CusbHBIE CTOPOHBI M OTPaHUYEHUS

Cunbnble ctopoHsl HRA BITIOUaroT:

- a”anu3 obOecrneyuBaeT (OpMaJIbHBIM MEXaHM3M HHTErpaluu TMokaszaTened padoTsl
YeJI0BEKA IPU PACCMOTPEHUHN PUCKOB, CBSI3aHHBIX C CUCTEMAMM, B KOTOPBIX JIIOJU UIPAIOT
BAYKHYIO POJIb;



- o¢uIMaTbHOE PACCMOTPEHUE PEXKHUMOB UM MEXaHM3MOB pabOThl 4eJIOBEKa,
OCHOBAHHBIX HA IOHMMAaHUM KOTHHUTHBHBIX MEXAaHH3MOB, MOXET IIOMOYb ONPEIEIUTh
CIOCOOBI U3MEHEHUS PUCKA.

OrpaHnyeHns BKIOYAIOT:

- METOJ Jy4lle BCEro IMOAXOAUT Ul PYTHHHBIX 3a/ad, BBIINOJIHSAEMBIX B XOPOLIO
KOHTpOJIMpyeMBbIX cpeaax. OH MeHee NOJIe3eH I CIOXKHBIX 33Jad WIM TOrja, Kornaa
JNEUCTBUA JOJDKHBI OCHOBBIBATBCS HAa HECKOIBKMX M, BO3MOXHO, IIPOTHUBOPEYMBBIX
UCTOYHHUKAX UH(OpMaLINK;

- MHOTHE BHJIBI JESATEILHOCTH HE UMEIOT MPOCTOro pexuma "ycmex mpoxoj/omuoka’.
HRA TtpynHO codertaeTcss ¢ 4YacTUYHBIM BO3JCHCTBUEM Ha JEATEIBHOCTh, a TaKXKE C
KAaueCTBOM JICHCTBUN WUIIU PELLICHUN;

- KOJIMYECTBEHHAs OLEHKA, KaK IPaBWIO, B 3HAYUTEIBHOM CTENEHW 3aBHUCHUT OT
3aKITIOYEHUS HKCIIEPTOB, MPH HATMYUH MAJIOT0 KOJMUYECTBA BEpU(PULIIMPOBAHHBIX JAHHBIX.

PernameHT BbINOJIHEHHS

1. BbIOMHUTE OLIEHKY PUCKOB 110 BapHaHTY, BBIOpAaHHOMY B 3a1aHuu 1, metonom «l anctyk —
6abouKay.

2. BemonuuTk o1ieHKy puckoB MetonoM HRA.

3. OdopMUTH OTUYETHBIE AUATPAMMEI M TaOJIUIIBI.

Kpurepun onenku
- OLIEHKa «3a4YTE€HO» BBICTABJISETCS CTYACHTY, €ClIM MPaBWIbHO O(QOpMIIEHA JUarpamMmbl U
TaOJIUIIBI.
- OILIGHKa «HE 3a4YTeHO» BBICTABIIAETCS CTYACHTY, €CIM He O(GOpPMIEHBI WU HEBEPHO
o(opMiIeHBI TUarpaMMbl U TaOJIUIIBI.

7.2.5. IlpakTnyeckoe 3amanme NeS «OneHka npogeccHOHAIBLHOIO pHCKA IO
¢usnyeckum Ppaxkropam. Metoa npoBepoYHOro Jucra, Meron Paiina-Kunumw»

Tunosoii npumep 3a1aHus
Tabmuua 1 — Ilpumep BapuaHTa 3aJaHUs JUIs BBINOJHEHHS OLIGHKH pHUCKAa METOJIOM
IIPOBEPOYHOTO JIUCTA

dOu3ndecKne
OITaCHBIE W/WIIH
BpEIHBIC
MIPOU3BOJICTBEHHBIC
(bakTopsI

Ne | HammenoBa

n/n HHE

pabouero
MecTa

YpoBHHU
OBII®

O6opynoBaHue Matepuaib

DneKTpOMO
HTED

Apes,
niepdoparop,
U3MEPUTEIIbHBIC
KJICIIH, JICCTHHIIA
-CTpeMsIHKA

N30a111noHHEI
e

OMII, 50 I'n

E, 0,5 kB/™m
H, 4 A/m

TloBEBINIeHHBIN
YPOBEHb IIITyMa

83, n1bA

Kpemuuii  nuokcup
amMmopHBIi B BHIE
a’po30J1s
KOHJICHCALIUU  TIpU
conepxkanuu ot 10
10 60%'

16 mr/™m*

IToBbITIIEHHBII
YPOBEHb JIOKAJIbHOMN
BUOpaLuu
(Bubparus

129.,4 nb




JIOKaJabHasl,
SKBUBAJICHTHBIN
KOPPEKTUPOBAHHBIN
YpOBEHb
BUOPOYCKOpEHHS,
nb)

" — Omnpenensars no ITJK,, nmo Canurapubie npaswia u Hopmbl CanlluH 1.2.3685-21
«'urueHnvYecKkue HOPMATUBBI W TpeOOBaHUA K OOCCIeUYeHHIO Oe30macHOCTH W (WIIH)
0e3BpeIHOCTH TSI YeioBeKa (PakTOpoB cpebl oOuTaHus"

Tabnuna 2 — UneHTrdukanus puckos

HaumenoBanue | @usnueckue HaumenoBanue | YpoBeHb OO6mias oueHka
pabouero mecra | omnacHble W/WIM | pUCKa Ha | puCKa pucKa
BpEIIHbBIE pabouem mecte’
MIPOM3BOJICTBCHHBI
e akTopsl’

*— IIpusomurcs nepevers OBII® u3 Tabmuusl 1.

3 — IIpuBOAATCS HAMMEHOBAaHHUs PUCKOB cornacHo [Ipukasy ot 19 asrycra 2016 r. N 438u
MunuctepcTBa TpyAa U couuanbHoW 3amuThl Poccuiickoin ®@enepanun «O0 yTBEpKIeHUU
TUIIOBOTO IOJIOKEHUSL O CUCTEME YIIPABJICHUs OXPAaHOU Tpya»

Tabnuua 3 — bamibHas oleHKa ypoBHS pUCKa

Kiacc ycnoBuii Tpyaa bannsl pucka
2.0 0
3.1 1
3.2 2
33 3

TeMbl NUCbMEHHBIX PadOT

Ne i/t Tembl
1 OrneHka Gpu3HIecKoro gakropa — IIyM.
2 OneHka ¢usznueckoro gpakropa — BUOpaIusi.
3 Orenka ¢usmueckoro dakropa — IMII.
4 Orenka ¢usnueckoro dakropa — AIIDJI.
5 Ouenka ¢usndeckoro GhakTopa - OCBEIEHHOCTh

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUS

Metoa nNpoBepoOYHOro (MHOIAA HA3bIBAEMOI0 KOHTPOJIbHBIM) JIMCTA OTHOCHUTCS K
rpynre MeTOJOB KAaueCTBEHHOH OLIEHKH pUCKAa M IIHPOKO NMPUMEHSETCS Ha MpPaKTHKEe Kak
CaMOCTOSITENIbHO, TaK U B COUYETAHUH C APYTHUMHU METOJIaMHU.

[IpoBepouHbIe TUCTBI MOTYT MPEJCTABIATH COOON MEPEYHU PHUCKOB, pa3paboTaHHbIE,
KaK MpaBWJIO, HA OCHOBE HAKOIUIEHHOTO omnbiTa. OHU MOTYT MPUMEHATHCA Ha JHOOOM 3Tare
BBITIOJTHEHUsI padoT, B TOM YHCJIEe KaK 4acTh JAPYTUX METOAOB MACHTU(UKALUN OMACHOCTEN U
OLIEHKH pPHUCKa.

[IpeumymectBo Meroma B ero mpocrore. byayunm  gomkHbIM — 0Opa3zom
pa3pabOTaHHBIMH, MPOBEPOYHBIE JHCTHl OOBEIUHSIOT MOJHOTY y4eTa JAaHHBIX C MPOCTOH B
MIPUMEHEHNHU (POPMOI OLIEHKH.




Henocratkom Merona SBISETCS BO3MOXKHOCTh HEKAUYECTBEHHOTO  COCTABIICHUS
BOIIPOCOB, a TaKXe MPOITyCKa BaXXHBIX MOMEHTOB.

MeToa NpoOBEPOYHOTO JINCTA HETPYAOEMKHH U Haubosiee F3PPEeKTUBHBIN MPH OLECHKE
pHUCKa Ha CTAaOUIIbHBIX, TABHO OPraHM30BaHHBIX PAOOYMX MECTAaX C yCTOSBIICHCS MPaKTUKON
OKCIUTyaTalldM M C XOPOIIO H3BECTHBIMH TEXHOJIOTHUSIMH, OOOpYJIOBAHUEM, CBIPHEM,
MaTepuaiamMH U T.II., @ TAKXKE C XOPOLIO U3BECTHBIMH OMACHOCTSAMU OT HUX.

Meton ®aiina - Kunnu (anra. - Fine & Kinney Method). Merton 3akntovaercs B
MOCJIEIOBATEIbHON OIIEHKE PHUCKOB KakK IPOU3BEACHUS TPEX COCTABIAIOIIMX - CTENEHU
MOJIBEP’KEHHOCTH PAa0OTHHKA BO3JCHCTBUIO OMACHOCTH Ha pabodyeM MecTe, BO3MOXKHOCTH
BO3HUKHOBEHHS yIrpo3bl Ha paboyeM MecTe M TSXKECTH IMOCIEICTBUMN 11 paOOTHUKOB B TOM
cllydae, €CJIM yrpo3a OCYLIECTBUTCS.

B KkaxIoM KOHKPETHOM cllydae ONpeNeNsercs, KakuM oO0pa3oM TO WJIH HHOE
HapyleHre TpeOOBaHUI OXpaHbl TPyJla MOXET MPUBECTH K MPOU3BOJCTBEHHOW TpaBME WU
npodeccuoHanpHOMY 3a0ojeBaHuI0. PaccmarpuBaioTcs Bce cTaauu paboT - OT mpoliecca
MOJTOTOBKHU J0 CTAIMH WX 3aBEPILCHHS.

[IpoBeneHne OLIEHKH TaKUM CHOCOOOM JOJKHO MPHUBECTU K KIACCHU(PHUKAIUU PUCKOB
[0 CTENEHH CEPbEe3HOCTH MO MATH TPyHIaM: OYeHb MalleHbKUH, HeOOINbIIOH, cpeaHui,
BBICOKNH, KpaliHE BBICOKH.

B 3aBucuMocTH OT NONXy4eHHOro KoO3(p(UIMEHTa CTENEeHH pPHUCKa MU HUTOTOBOM
KJ1acCupUKauu mpodeccnoHaIbHOr0 PUCKa PacCTaBIISIFOTCS IPUOPUTETHI B OTHOILIEHUU MED,
KOTOpble HEOOXOJWMO NPUHATH Ul YCTPAaHCHHMS WIM CHUXKEHUS pHUCKA TOBPEKIACHUS
3JI0pOBbs HA paboyeM MecTe, COCTaBISETCs IJIaH MEPOIPUSTHH.

[IpenmymiecTBa MeTOIa COCTOAT B IIPOCTOTE PACcYETOB U HATJISIAHOCTH.

K HegocTaTkaM MeToa ciielyeT OTHECTH CyObEKTUBHOCTD MIPH MPOBEIEHUHU OLIEHKH.

PersiaMeHT BBITIOTHEHHUS
1. BeiOpate BapuanT 3aganus u3 Tabmuuel 1 (3aganus Ne5).
2. [IpoBectu oneHKy (u3nueckux GakTopoB Ha pabodyeM MecTe.
3. OdopMUTH OTUETHBIC TAOTHUIIBL.

Kpurepun ouenku
- OIICHKA «3aYTEHOY» BBICTABIIICTCS CTYACHTY, €CIIH MPABHILHO 0(OPMIICHA OTUYCTHBIC
TaOJIHIIEI.
- OIICHKA «HE 3aYTCHO» BBICTABJISACTCS CTYACHTY, €CIM HEMPAaBMIIBHO 0(DOPMIICHBI OTUCTHBIC
TaOJIHIIEI.

7.2.6. IlpakTnyeckoe 3amanme Ne6 «OneHka npogeccHOHAIBLHOIO pHCKA IO
XumMu4eckuM pakropam. Meroa npoBepoyHoro Jucra, Meroa Paiina-Knnamw»

Tunosoii npumep 3a1aHus
Tabmuma 1 — Uaertuduxamms puckoB

HaumenoBanue | ®usnueckue HaumenoBanue | YpoBeHb OO0mas oreHka
pabouero Mecta | omacHbIe W/WNK | pUCKa Ha | pUCKa pucKa
BpEIIHbBIE pabouem mecte’
MIPOM3BOJICTBEHHBI
e (akTopsl’

*— IMpusomurcs nepeders OBII® u3 Tabmuusl 1 (3ananus Ne5).

3 — IlpuBOAATCA HAMMEHOBAHUS PUCKOB coryacHo IIpukasy ot 19 aBrycra 2016 . N 438n
MuHuctepcTBa Tpylla U coluanbHOu 3ammuTthl Poccuiickoit @enepanuu «O0 yTBEpKISHUN
TUIIOBOT'O MOJIOKEHUS O CUCTEME YIIPABIICHUS OXPAaHOU Tpyda»



Tabmmia 2 — bannbHast OlleHKa YPOBHS PUCKa

Kunacc ycioBuii Tpyna bamuiel pucka
2.0 0
3.1 1
3.2 2
33 3

Tembl NMCbMEHHBIX PadoT

Ne /i Tembl
1 MeTtoMKa OLIEHKH XUMUYECKUX (PAKTOPOB IO OKCUAAM a30Ta
2 MeToarKa OLIEHKH XUMUYECKUX (PAKTOPOB 1O yriepoay
3 MeTtoaMKa OLIEHKH XUMUYECKUX (PaKTOpoB 1o 3dpupam
4 MeTouKa OLIEHKH XUMUYECKUX (DaKTOPOB 0 HEPTEPOIyKTaM
5 MeToiMKa OLIEHKU XUMHYECKUX (PaKTOpOB OKCHAAM MeTajlia

KpaTtkoe onucanmne u perjiaMeHT BbINOJTHEHUS
1. CornacHo BapuaHTy 3amanus N5, mpoBeCTH OIEHKY PHCKa MO XUMHUUYECKHM (haKTopam.
2. ObopMHTH OTUETHBIC TAOIHUIIBI.

Kpurepun onenku
- OIICHKA «3aYTEHOY» BBICTABIIACTCS CTYICHTY, €CIIH MPABHILHO 0(OPMIICHBI OTYCTHBIC
TaOJIHUIIEL.
- OIICHKA «HE 3aYTCHO» BBICTABJISACTCS CTYACHTY, €CIIM HEeIIPABMWIBHO O(hOPMIICHBI OTUYETHBIC
TaOJIHUIIEL.

7.2.7. IlpakTndeckoe 3amnanme Ne7 «OneHka npogeccHOHAIBLHOIO PHCKA IO
sproHomudeckum paxkropam. Meroa npoBepovHOro Jjucra, meroa Paitna-Kunum»

Tunopoi npuMep 3a1aHUA
Tabnuna 1 — UneaTudukaius puckos

HaumenoBanue | ®usnueckue HaumenoBanue | YpoBeHb Oo6mas
paboyero mecra | onacHble W/WIH | pUcKa Ha | puUCKa OLICHKa
BpE/IHBIE pabouem mecte’ pucka
IIPOU3BOICTBEHHBI
e (hakTopsl”

*— INpusomurcs nepevers OBII® u3 Tabnuusl 1 (3ananus Ne5).

3 — [IpuBoAATCS HAMMEHOBAHUS PUCKOB cornacHo [pukasy ot 19 aBrycra 2016 r. N 438n
MunuctepcTBa TpyAa U couuanabHoW 3amuThl Poccuiickoin ®@enepanun «O0 yTBEp)KIEHUU
TUIIOBOTO IOJIOKEHUSL O CUCTEME YIIPABJICHUs OXPAaHOU TpyJa»

Tabnuua 2 — banibHas OleHKa ypOBHS pUCcKa

Kitacc ycnoBuii Tpyaa bajuisl pucka
2.0 0
3.1 1
3.2 2




®opwma 1

Tabmmma 3 - Ousnyeckas AMHAMHYECKAs Harpy3Ka - SIUHUIIBI BHEITHEH MEXaHWYeCKOW padoTHI 3a
pabounii eHb (CMEHY), KI' M

IToka3zaTenn TsHKECTH
TPYIIOBOTO TIpoIiecca

Knacc (moakiacce) ycnosuit Tpyna

ONTUMAJILHBII JIOILY CTUMBII BpEIHBIN
1 2 3.1 3.2
[Ipu pernonanpHON Harpy3Ke IMepeMeniaeMoro pabOTHUKOM Ipy3a
(c mperMyIIeCTBEHHBIM YYaCTUEM MBIIIII PYK U TUICYEBOTO M0sica paOOTHUKA)
MpH NEPEMEIICHUN TPY3a Ha pacCTosiHUE J10 1 M:

TUISL MY>KYHH 1o 2 500 1o 5000 1o 7 000 6onee 7 000
JUTST SKEHIITIH o 1500 1o 3 000 1o 4 000 6ouee 4 000
[Ipu oOuieit Harpy3Ke nepemMeIaeMoro padoOTHUKOM Tpy3a
(c y4acTueM MBI PyK, KOPITyca, HOT Tejia pabOTHUKA):

MIpU TIEPEMEIICHUU pa0OTHUKOM TIpy3a Ha paccTosiHue oT 1 10 5 M:

JUTSL MY K4HUH no 12 500 1o 25 000 1o 35000 ooee 35

JUTSL SKEHIIIUH o 7 500 o 15000 1o 25 000 000
Oonee 25

000

MU MepPEeMEIICHUN PAOOTHUKOM I'py3a Ha paccTosHUE Oojiee 5 M:

JUTSL MY K9UH 1o 24 000 1o 46 000 1o 70 000 6outee 70

JUTSL SKEHIIH 1o 14 000 o 28 000 1o 40 000 000
6omee 40

000

Macca noiHHMAaeMOro ¥ nepeMeniaeMoro rpy3a Bpy4Hyio, Kr




TToka3aTenu TsoDKECTH

Kirace (momkimacc) yciaoBuit Tpyna

TPYAOBOTO Mpolecca
ONTHMAJILHBIH JIOITY CTUMBII BpPEIHBIN
1 2 3.1 3.2
[Mogbem u nepemenieHre (pa3oBoe) TSHKECTH MPU YepEOBAaHUHU C APYroi paboToit
(o 2 pa3 B uac):
JUTSL MY KYUH no 15 1o 30 1o 35 6onee 35
JUTSL YKSHIIUH 1o 5 1o 10 1o 12 Oonee 12
[Mogbem 1 mepeMenieHne TSHKECTH MOCTOSIHHO B TeYeHUE padovero JAHs (CMEHBI)
(Oosee 2 pa3 B yac):
JUTSL MY KYUH 1o 5 no 15 1o 20 Oomee 20
JUTSL YKSHIIUH 1o 3 1o 7 1o 10 6omee 10

CyMmapHas Macca Irpy30B, IEpeMeIaeMbIX B T€UEHHE KaXkK10ro yaca pabouero JHs (CMEHbI):

¢ paboueil MOBepXHOCTH:

JUISL MY>KIUH o 250 no 870 no 1500 ooxee 1 500
U1 JKEHIIIUH no 100 o 350 no 700 ooiee 700
¢ mosna:

JUTSE MY>KYUH 1o 100 1o 435 1o 600 6onee 600
IS SKEHIIUH 1o 50 no 175 o 350 ooiee 350

CrepeoTunHblie padoune IBHKEeHHS, KOJTUYIECTBO 32 padouuii 1eHb
(cMeHYy), eIMHUIL
[Tokazarenu TsxKECTH Knacc (moakmnacc) yciaosuii Tpyna
TPYJOBOTO TIpoIiecca
ONTUMAJIbHBII JIOILy CTUMBII BpEIHBIN
1 2 3.1 3.2

KonuuectBo CTCPCOTUITHBIX pa6oqnx ,Z[BI/I)KGHPIIZ pa60THI/IKa npu JIOKAJIbHOH Harpyske (C y4dacTuem

MBIIIT] KHCTEW U MaJBIEB PYK):

1o 20 000

10 40 000

10 60 000

ooiree 60 000

KonndecTBO cTepeoTUITHBIX pabovnX JBIKCHHN paOOTHHKA MPH PETHOHAIILHOM Harpyske (pu

pa60Te C MPCUMYIIECTBCHHBIM YUAaCTHECM MBILII PYK U IIJICYCBOT'O HOHC&)I

1o 10 000

10 20 000

10 30 000

oosree 30 000

CraTnyeckasi Harpy3Ka - BeJJMMMHA CTATHYECKOH HATPY3KH

3a padounii ieHb (CMeHY) MPHU yIepKaHUHU Pa00THHKOM rpy3a,

NMPUWI0KEHUH YCUJINH, KIC C

Tlokazarenu TsxecT
TPYZOBOTO Tporiecca

Kiace (momknacc) yciaosuii Tpyna

ONTHUMAaJILHBIN

JIOITYCTUMBIH

BpPEIHBIN




1 2 3.1 32
[Ipu ynep>xanuu rpysa OIHOH PyKOM:

JUTSE MY K9HUH mo 18 000 1o 36 000 1o 70 000 6oistee 70 000
IS KEHIIAH no 11 000 o 22 000 1o 42 000 oosee 42 000
[Ipu ynepxanuu rpy3a IByMs pyKaMH:

JUTSL MY K9UH 10 36 000 o 70 000 o 140 000 | 6omee 140 000
JUTSL SKEHIIIUH 1o 22 000 1o 42 000 1o 84 000 6onee 84 000
IIpu ynepskanuu rpysa ¢ y4acTHEM MBIIII KOPITyca U HOT:

JUTSL MY K4HUH o 43 000 no 100 000 1o 200 000 ooiee 200 000
JUTS SKEHIIIMH 10 26 000 1o 60 000 1o 120 000 | 6omee 120 000

IIpumevanus:

1. CraTiueckue yCHIusl BCTPEUaloTcs B Pa3iNyuHBIX clydasx: 1) yaepskanue oOpabdaTbiBaeMoro
n3zienus (MHCTPYMEHTa), 2) MPKUM 00padaThIBAEMOT0 MHCTPYMEHTA (M3/1eus) K 00pabaThiBacMOMY
W3JETNI0 (MHCTPYMEHTY), 3) NepeMenieHne OpPraHoB YIpaBiIeHUs (PYKOSATKH, MaXOBUKH, IITYPBAJIbI)
WIn TeNexeK. B mepBoM cioyyae BeIMYMHA CTATHYECKOTO YCHJIMSA ONPEAESIETCS BECOM
yAepKUBaeMoro usznenus (MHCTpyMeHTa). Bec usmenusi ompepensercss myTeM B3BewIMBaHUI. Bo
BTOPOM CiIydae BEIMYMHA YCWIHMSA TMPIKUMa MOXET ObITh OIpelelieHa C  IOMOIIBIO
TEH30METPUUECKHUX, THE30KPUCTAIUINIECKUX MM IPYTUX JAaTYHKOB, KOTOPhIE HEOOXOIMMO 3aKPEIUTh
Ha WHCTPYMEHTE WIM H3AETUH. B TperseM ciydyae ycuine Ha OpraHax YIpaBJIEHHS MOXKHO
OTPEAECTUTh C TIOMOILIBI0 JUHAMOMETPAa WJIM 10 TEXHOJOTHYEeCKOH (3KCILTyaTal[iOHHON)
JOKYMEHTAIHU.

2. Bpemst ynepKuBaHUS CTATHYECKOTO YCHIIUS ONpPEENsIeTCs] Ha OCHOBAHUN XPOHOMETPaKHBIX
n3Mepenuid (uiau no ¢ororpaduu padoyero aus). OTHECEHHE YCIOBUN TpyJa Ha pabodeM MecTe K
KiaccaM (ToJKIaccaM) YCJIOBUH TpyJia MO TSDKECTH TPYIOBOTO MPOIECcCa OCYIIECTBISIETCS C YYETOM
OTIpEIETICHHON TMPENMYIIECTBEHHOW HAarpy3KH: Ha OJHY PyKy, IBE PYKH WIH C Y9acCTHEM MBIIIII
KOpIyca Teia W HOT paboTHWKA. Ecny mpy BRIMOTHEHWHM PabOTHI BCTpedaeTcs 2 WM 3 YKa3aHHBIX
BBIIIIC HArPy3KU (HArPYy3KU HA OJIHY, JBE PYKH U C YYaCTHUEM MBIIII] KOpPITyca Tejla U HOT pabOTHHKA),
TO WX CIeAyeT CyMMHPOBaTh M CYMMAapHYH BEJIMYMHY CTATUYECKONH HArpy3Kd COOTHOCUTH C
TTOKa3aTesieM MPEHuMYIIIECTBEHHON Harpy3KH.

Tabmuma 4 - Pabodee nonoxxeHne Tena paOOTHUKA B T€UeHHE pabodero JHsS (CMEHBI)

Kirace (momkmacc) yciaoBwuii Tpyna

ONTUMAJIbHBII JIOITYyCTUMBIH BpEIHBIN
1 2 3.1 3.2
CBobognoe ynooHoe [lepuogmueckoe, no 25% |Ilepuonnueckoe, mo 50% | Ilepuomudeckoe,
MOJIOKEHHE C BPEMEHU CMEHBI, BPEMEHU CMEHBI, 6ousee 50%

BO3MOXKHOCTBIO CMEHBI
pabodero moJI0KCHHSI
Temna (CHUms, CTOs).
Haxoxnenue B
noJyiokeHuu "crog" <1>
10 40% BpemMeHHN
pabouero aHs (CMEHBI).

HAXO0XJICHUEC B
HEeym0OHOM <2> 1 (WIIH)
(hukcrpoBanHOM <3>
nonioxkeHny. Haxoxnenue
B IOJIOKeHHH "cTtod" 10
60% Bpemenu pabodero
JIHS (CMEHBI).

HAX0XJICHUC B
HEyT00HOM U (WIIN)
(uKCHPOBaHHOM
MOJIO’KEHUH,
nepuoaudeckoe, 10 25%
BpeMeHHU pabodero THS
(cmeHsl), mpeOBIBaHUE B
BEIHYKJIEHHOM

BpEMEHH padoyero
THS (CMEHB),
HaXOXKJICHUE B
HEy/T0OHOM U (HJTH )
(UKCHPOBaHHOM
MOJIOKEHUH;
MEPUOIMYECKOE,
oonee 25%




MTOJIOKEHUH <4>, BpeMeHHU pabodero

Haxoxnenue B THSI (CMEHBI),
MoJI0’keHu! "cTos" 10 npeObIBaHue B
80% BpeMeHu pabodero | BRIHYKICHHOM
JTHS (CMEHBI). [IOJIOKEHUM.
Haxoxnenue B Haxoxnenue B
nonoxeuuu "cunsa" 0e3 noJioxkeHuu ""cros"
nepepsiBoB oT 60 10 80% | 6osee 80%
BpEMEHH Padovero JHs BpeMeHH padouero
(cMeHsBI). ITHS (CMCHB).

Haxoxnenne B
noyoxkenuu "cuasa"
0e3 nepeprIBOB
6onee 80%
BpeMeHH padouero
THS (CMEHBI).

<1> ]Jlns uened HaCTOAIICH METOAMKH pPabOTOH B mOnokeHWW "CTos" cumraeTcs padora,
KOTOpas He TIPEAIoIaraeT BO3MOXHOCTH €€ BBITTOTHEHHSI B TIOJIOKEHNH ""cHIs .

<2> PaboTa ¢ HAaKJIOHOM HJTH TIOBOPOTOM TYJIOBHIIA, C TIOAHSATHIME BBIIIE YPOBHSI IJIEY PyKaMH,
C HeyloOHBIM pa3MmenieHneM Hor. HeynmoOHoe pabouee TOJIOKEHHE XapaKTepHO sl padoT, MpH
KOTOPBIX OpraHbl YNpaBICHUS WIM pPabdodhe IOBEPXHOCTH OOOPYIOBAHUS PpACHOIOKEHBI BHE
MPEJICIIOB MAaKCUMAIILHOW JIOCATAEMOCTH PYK pabOTHHMKA JTUOO B TIOJE 3pEHUS pa0OTHUKA HAXOJATCS
OOBEKTHI, MPEIATCTBYIONIME HAOMIOACHUIO 32 OOCTYXKHMBAaIOUIMMCS OOBEKTOM WM IPOIECCOM.
HeynoOHoe momokeHre paOOTHHKA MOMKET OBITH TaKKe CBA3aHO C HEOOXOAMMOCTHIO YAEp KaHHUS
pabOTHHUKOM PYK Ha BECy.

<3> K ¢QukcupoBaHHBIM pabOYUM TMOJOKEHHUSIM OTHOCSTCS MOJOXKEHHUS C HEBO3MOKHOCTHIO
WM3MEHEHHs B3aMMHOTO TOJIOKEHUS Pa3IMYHBbIX YacTel Tena paOOTHHUKAa OTHOCUTENBHO JAPYT IpyTa.
[MonoOHBIE TOJOXKEHUSI BCTPEYAIOTCS MPH BBITOJHEHWH PalOT, CBA3aHHBIX C HEOOXOIUMOCTHIO B
npolecce MPOU3BOACTBEHHON JAEATENBHOCTH pa3iuyaTh MelNkue oOBeKTH. I[Ipumepom pabor ¢
(bUKCHPOBaHHBIM pPa0OYNM TOJIOKEHUEM SIBIISIOTCS paOOTHI, BBITIONHIEMBIE C HCIIOIH30BaHUEM
ONTHYECKUX YBEIHYUTENHHBIX TPHOOPOB - Jym W MHKpOCKomoB. @DuKcHpoBaHHOE pabouee
MOJIOKEHUE XapaKTepu3yeTcs JTHOO0 TMONHOW HEMOABUKHOCTHIO, TUOO OrpaHUYEHHBIM KOJINYECTBOM
BBICOKOTOYHBIX JBMKEHUH, COBEPIIAEMBIX C MAJION aMIUIMTY0 B OTpaHMYEHHOM IPOCTPAHCTBE.

<4> K BBIHY)XJCHHBIM Pa0OYHM IOJIOKCHUSIM PaOOTHHUKA OTHOCATCS TIOJNOoXKeHus "mexa", "

KoseHsax", "Ha KopToukax'.

Ha

Tabnmma 5 — OueHka HaNPsHKEHHOCTH TPYAOBOTO TIporiecca

[Tokazatenu HANIPSHKEHHOCTH Kiace (monknacc) yciaoBuii Tpyna
TPYIOBOTO TIpoliecca
ONTHUMAIbHBINA JTOIY CTUMBII BpEIHBIN
1 2 3.1 3.2

CeHcopHbIE Harpy3KH

[I10THOCTE CHTHAIOB (CBETOBBIX
W 3BYKOBBIX) M COOOIICHUI B 1o 75 76 - 175 176 - 300 | 6omnee 300
cpenHeM 3a 1 gac paboThl, €.

Yucno MIPOU3BOICTBEHHBIX oS 6-10 11-25 oouee 25
00BEKTOB OJTHOBPEMEHHOTO




HaOJIIOIeHMS, €.

Pabora C OITHYECKUMHU

npu6opamu (% BpEMEHH CMEHbI) Ao 25 26-30 S1-75 Ooxee 75

Harpy3ka Ha rosocoBoii anmapar
(cymMMapHOE KOJHMYECTBO YacoB, o 16 1o 20 1o 25 oomee 25
HAroBapHBaeMoe B HEIEIIO), Yac.

MOHOTOHHOCTh Harpy30K

Uuciio smeMeHTOB  (TIPHUEMOB),
HEOOXOAMMBIX [UIsl pear3aliu
MIPOCTOTO 3aJaHus WIH 6onee 10 9-6 5-3 MeHee 3
MHOTOKPAaTHO  TOBTOPSIOLIHXCS
onepanui, e.

MOHOTOHHOCTh
MIPOU3BOJICTBEHHON 00CTaHOBKH
(BpeMs IaCCUBHOT'O HAOJIIOICHUS

MmeHee 75 76 - 80 81-90 6osee 90
3a XO0JA0M TCXHOJIOIrH4€CKOro
nponecca B% OT BpEMEHH
CMEHBI), Jac.
Tembl nUCbMEHHBIX padoT
Ne i/m Tembl
| Ornenka puckoB 1o gakTopy «Pusudeckasi IMHaMUYecKasi Harpy3Kka»

OneHka puckoB 1o haktopy «CTepeoTHITHbIe pabodyre ABHKCHHUS"
OreHKa pUCKOB 10 (akTopy «CTaTudeckasl Harpy3kay

OreHka prcKoB 10 pakTopy «HanpsskeHHOCTh TPYJIOBOTO MTPOIIECCay
OrneHka puckoB 1o (akropy «Pabouee mosoxkeHue Tesia pabOTHHUKAY

(VNS RUS R )

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUSI
1. Pa3paboTath OJOK-CXeMy TEXHOJOTHYECKOTO Tmpoliecca ais BapuanTta (3amanue NoS),
¢dopma 1.
2. [IpoBenuTe OIEHKY 3PTOHOMHYSCKHX PUCKOB IO KPUTEPHIO TSDKECTH M HAIIPSHKCHHOCTH.
3. Odopmute OTYETHBIE TAOTHIIBI.

Kpurepun ouenku
- OIICHKA «3aYTEHOY» BBICTABIISICTCS CTYICHTY, €CIIH MPABHIHLHO 0(OPMIICHBI OTYCTHBIC
TaOJIHIIEL.
- OIICHKA «HE 3aYTCHO» BBICTABJISACTCS CTYACHTY, €CIIM HEIIPABWIBHO O(DOPMIICHBI OTUYCTHBIC
TaOJIHIIEL.

7.2.8. Ilpaktnueckoe 3amannme Ne8 «Onenka  TpaBMO00e30IaCHOCTH
TEXHOJIOTHYeCKOro NMpouecca»

Tunosoii npumep 3a1aHus
Tabmuua 1 — OueHka TpaBMOOIIACHOCTH Ha paboueM MecTe

Hopmarusnsiii | TpeGoBanus dakTUyecKoe Ouenka HeobxomuMer
MIPaBOBOM HOPMAaTHUBHBIX COCTOSIHUE COOTBETCTBHSI e




aKT MIPABOBBIX AKTOB| OOBEKTOB OIIEHKH | TPaBMOOIACHOCTH |MEpONpHUATHA
TPaBMOOIIACHOCTH pabouero mecta
Ha pabouem mecTe HOPMAaTUBHBIM
MIPABOBBIM aKTaM 1O
OXpaHe TpyJa

1 2 3 4 5

BrIBOIBI 1O pe3ysbTaTaM OLCHKHU:
MIPOM3BOJICTBEHHOE 000pYI0OBaHHE: ;
(cOOTBETCTBYET (HE COOTBETCTBYET)
HOpPMAaTHUBHBIM TPeOOBaHUM (yKa3bIBalOTCA
MYHKTBI TPeOOBAHUH, 110 KOTOPBIM BBISBICHO
HECOOTBETCTBHE))
pUCHOCOOIEHUS! M UHCTPYMEHTHI: ;
(COOTBETCTBYIOT (HE COOTBETCTBYET)
HOPMATUBHBIM TpeOOBaHUIM (yKa3bIBaIOTCS
MYHKTHI TPEOOBAHWUH, ITO KOTOPHIM BBISIBIICHO
HECOOTBETCTBHE))
00y4YeHHe ¥ HHCTPYKTAX TPOBOISTCS: ;
(B COOTBETCTBUU (HE B COOTBETCTBUN)
C HOPMaTHBHBIMH TPEOOBAHUSMH OXPaHbI TPyIa
(YKa3pIBaroTCs MyHKTHI TPEOOBAHUH, 110 KOTOPHIM
BBISIBIICHO HECOOTBETCTBHE))

JAOIIOJITHUTCIIBHBIC 00BEKTHI OICHKU:

(COOTBETCTBYIOT (HE COOTBETCTBYET)
HOPMAaTHUBHBIM TPEOOBAaHUAM (YKa3bIBAIOTCS
MYHKTBI TpeOOBaHMIA, 110 KOTOPHIM BBISBIEHO

HECOOTBETCTBUE))
Tembl NMCbMEHHBIX PadoT
Ne i/ Tembl
1 TpeOoBaHUs 1O 3aIIMTE OT MEXAaHUYECKHX BO3JICHCTBHIA;
2 TpeboBanusl 110 3aIIUTE OT BO3JEHCTBUS JIEKTPUUECKOIO TOKA;
3 TpeboBanust MO 3amUTE OT BO3JIEHCTBUS TOBBIIICHHBIX WJIM TOHMKEHHBIX
TEMIIEpaTyp.
4 TpeboBaHus 1O 3aIIUTE OT TOKCUYECKOT'O BO3JCHCTBUS XUMUYECKUX BEIIECTB
5 CooTBercTBHE MOATOTOBKM pabOOTHUKOB IO BOMpOCAM OXpaHbl TpyJla
YCTaHOBJICHHBIM TPeOOBAHUIM

KpaTtkoe onucanue u perjiaMeHT BbINOJTHEHHUS
OmeHka TpaBMOOIIACHOCTH Pab0OYnX MecT
OOBexTamMH OIIEHKH TPaBMOOIIACHOCTH PA0OYMX MECT SIBIISIFOTCS:
—  IPOM3BOACTBEHHOE 00OPYAOBAHUE;
—  IPUCTIOCOOJICHUS M MHCTPYMEHTHI, UCTIONb3yEeMbIE TIPH OCYIIECTBICHHH
TEXHOJIOTHUECKUX MPOIECCOB;
—  COOTBETCTBHE MOJTOTOBKH PAOOTHUKOB ITO BOIPOCAM OXPAHBI TPYAa
YCTQHOBJICHHBIM TPEOOBAHUSM.
OrneHka TpaBMOOMACHOCTH PAa0OYMX MECT MPOBOIMTCS HA COOTBETCTBHE OOBEKTOB,
TpeOOBaHMSAM OXpaHbI TPY/a, HEBHIITOJHEHHUE KOTOPHIX MOXKET MPHBECTH K TPABMUPOBAHUIO
pabOTHUKOB, B TOM YHCJIE:



—  TpeOOBaHMSM IO 3aIIUTE OT MEXaHUYECKUX BO3/ICUCTBUN;

—  TpeOOBaHMSIM IO 3AIIUTE OT BO3JCHCTBUS DIIEKTPHUUECKOTO TOKA;

- Tpe6OBaHI/I$IM 110 3alIuTe OT BOSHCﬁCTBHH TIOBBIINICHHBIX WU ITOHUXKXCHHBIX
TeMIeparyp;

—  TpeOOBaHMSIM IO 3AIIUTE OT TOKCUIECKOTO BO3JICHCTBUS XUMUYECKUX BEIIECTB.

[Ipu omeHke TPaBMOOIACHOCTH IPOM3BOJICTBEHHOTO OOOPYAOBAHUS IPOBOIUTCS
MPOBEpPKa HAIMYUS U COOTBETCTBUSI HOPMATUBHBIM TPEOOBAHUSIM:

- KOMIIJICKTa 3KCHHyaTaHHOHHOﬁ JOKYMCHTAIUH,

—  CPEACTB 3alUThl pAOOTHUKOB OT BO3JACHCTBUS IBMIKYIIUXCS YacTei

MIPOU3BOJICTBEHHOT'O 00OPYIOBAHHUS, a TAKXKE PA3JICTAIOIINXCS MPEAMETOB;

—  OTpaXJCHHH AJIEMEHTOB NPOU3BOJACTBEHHOTO 000PYI0BAHUS, TOBPEKICHUE
KOTOPBIX CBSI3aHO C BOSHUKHOBEHHEM OMACHOCTH, BKJIIOUAsl HalHuue (GUKCcaTopoB,
OJIOKMPOBOK, TEPMETU3UPYIOLIUX U APYTUX IJIEMEHTOB;

—  CUTHAJBHOU OKPACKH M 3HAKOB 0€30MaCHOCTH;

—  CUTHaJM3aTOPOB HAPYIIEHUI HOPMAIBHOTO (PYHKIIMOHUPOBAHUS
MIPOU3BOJICTBEHHOTO 00OPYIOBAHHMS, CPEJICTB aBAPUITHON OCTAaHOBKH, BKITIOUAS
HaJIM4YUe YCTPONUCTB, MO3BOJISIOIUX UCKIIOYUTh BOSHUKHOBEHHE OMACHBIX
CI/ITyaIII/II\/JI IIpU MOJIHOM WJIK YaCTUYHOM IPCKPAIICHUN 3HepFOCHa6)K€HI/I$I )51
MOCIIEAYIONIEM €r0 BOCCTAHOBIIEHUH, a TAK)Ke TOBPEXKACHUH IENH YIIPaBICHUS
SHEPTroCcHA0KEHHEM (CaMONPOU3BOJIBLHOTO MyCKa MPU BOCCTAHOBIICHUU
SHEPrOoCHA0KEHHUS, HEBBITIOJIHEHUS YK€ BbIIAHHON KOMaH/Ibl HA OCTAHOBKY);

—  3alIUTHI JIEKTPOOOOPYIOBAHHUS, HIEKTPOIPOBOJIKH OT PA3IUIHOTO PoAa
BO3JICHCTBHUH.

OrneHka TPaBMOOMACHOCTH TPOU3BOACTBEHHOTO O0OPYAOBAaHUS IMPOBOJUTCS IyTEM
aHaJIM3a TEXHWYECKOH JOKYMEHTAIMH, CcoJAepKamieli TpeOoBaHus O€30MacHOCTH IIPH
BBITIOJTHEHHH PabOT, BHEIIHETO OCMOTPa MPOU3BOJCTBEHHOTO 000PYIOBAHHS B XO/I€ IITATHOU
paboThl Ha COOTBETCTBUE €ro COCTOSHUS TpPEOOBAaHUSAM JACHCTBYIOUIMX HOPMATHUBHBIX
MIPABOBBIX aKTOB MO OXpaHe TPy/a.

OneHka TpPaBMOONACHOCTH HHCTPYMEHTOB M TPHUCHOCOOJIEHUN NPOBOAUTCSA IMyTEM
BHEIITHETO OCMOTpA U TMPOBEPKU COOTBETCTBHSI MX COCTOSHHS TPeOOBAHHUSIM HOPMATHUBHBIX
MIPABOBBIX aKTOB IO OXpaHEe TPy/a.

[Ipn oleHKe TPaBMOOIMACHOCTH MPOU3BOJCTBEHHOTO O0OpYIOBaHUS, a TakKke
MHCTPYMEHTOB U MPHUCIOCOOICHUI MOXET MPOBEPATHCA TAK)KE HalIMuue cepTU(UKATOB WU
JeKIapauil COOTBETCTBHSI TPEOOBAHUSM OE30MTaCHOCTH.

PernameHT BbINOJIHEHHS

1. Ilo BbIOpaHHOMY BapuaHTy B 3agaHud No5, mpoaHAIM3UPOBATh HCIOJIb3YEMOE
000py/J0BaHUE HAa COOTBETCTBHE TPEOOBAHUAM TPaBMOOE30MACHOCTH.

2. IlonoOpaTh COOTBETCTBYIOIIME HOpPMATHBHBIE aKThl JI HPOBEPKU OOOPYIOBAHHS IO
TpaBMOOE30IaCHOCTH.

3. Pa3zpaboTaTh TEXHOJOTUYECKYIO KapTy TEXMPOIlecca U MOPSIKa BHITIOTHEHUS padoT.

4. Odopmuts Tabnuiy 1.

Kpurepun onenku.

- OLICHKA «3aUTEHO» BBICTABISETCS CTYAEHTY, €CIIU NpaBHIbHO opopmieHa Tabnuna 1.
- OIICHKA «HE 3a4TE€HO» BBICTABIISCTCS CTYJCHTY, €CIIM HENpaBUIbHO odopmiieHa Tabmuma 1.

7.3. OuneHoO4YHbIE CpeACTBA ISl MPOMEXKYTOYHOH aTTeCTAIIMA M0 HTOram
OCBOEHUS THCHHUILIMHBI

7.3.1. Bonpochl K IPOMeKYTOYHOM aTTeCTALNH



Cemectp 1

Ne m/ Bomnpocs! k 3auery

n

1. Paznener Ilomoxenuss o CYOT ¢ yderom crnenudukd IeATEILHOCTH
paboTonaTest

2. YpoBHU ynpaBJIeHHsI OXpaHOH TpyJa B OpraHu3aluu

3. O06s3anHOCTH paboTonarens B chepe oXpaHbl TpyAa

4. OO0s13aHHOCTH CIIEIUANKCTA [0 OXPaHe TPyJa B OpraHu3anuu B cepe oxpaHbl
Tpyna

5. [Ipouenypsl, HampaBJCHHbIE Ha JOCTIDKEHUE Ilened paboromartenss B oOiacTu
OXpaHBbI TPy/ia

6. OmnacHocTH, TPEICTABISAIONIME Yrpo3y JKU3HH U 370POBBIO PAOOTHUKOB.
Knaccudukanus

7. Mertoapl o1icHKH YpOoBHS npodeccroHanbHbiXx puckoB. TOCT P 58771-2019

8. [Ipoueaypa uneHTudUKauu TpohecCHOHAIBHBIX PUCKOB

9. [Tponieaypa oreHkH MpodecCHOHATLHBIX PUCKOB

10. KonunuectBennslii pacuet pucka. 'OCT P 12.0.010-2009

1. KonnyecTBeHHbIe moOKa3aTenu ymepda >XKU3HH W 370POBBIO PAOOTHHUKOB.
I'OCT P 12.0.010-2009

12. [IpsiMbIe METOIBI OIIEHKH TPO(ECCHOHATIBHBIX PUCKOB

13. KocBeHHBbIE METO/IbI OLIEHKH PUCKOB IS 3I0POBbsI M )KU3HU PA0OOTHHUKOB

14. ITokazarenu puckos. 'OCT P 12.0.010-2009

15. BrusiBienue (MaeHTUUKAIWS) OIACHOCTEH, ONpeAeNieHHe WX BO3MOMKHBIX
MIPOSIBJICHUH M MOCIEACTBUI, BpIOOp mokazareneit yuiepoa. [OCT 12.0.230.4-2018

16. OcHoBHble mTpueMbl u MeToabl uaeHTU¢ukauuu onacHoctel. ['OCT
12.0.230.4-2018

17. OcoOeHHOCTH HJIEHTU(UKALMK OMAacHOCTEH Ha pa3MYHbIX JTamax WU Mpu
BBINIOJTHEHHUH pa3ianuHbiX BuaoB padbotr. 'OCT 12.0.230.4-2018

18. Opranmsanust npoBenaeHus: uaeHtudukanuu onacHocteit. 'OCT 12.0.230.4-
2018

19. [IpakTnueckas peanuzaius npoueayp oueHku pucka. [OCT 12.0.230.5-2018

20. KagectBennsle BepOampHble MeTO bl orleHKH pucka. 'OCT 12.0.230.5-2018

21. Mertoa npoBepouHoro aucta, uian yek-inucrta. 'OCT 12.0.230.5-2018

22. Meton "Cuctema Damepu"

23. Meron "Uro Oyner, eciu...?"

24. MeToapl opraHu3anyy padoThl MO OLIEHKE PUCKOB B TPyIIE

25. Metoa MO3roBOro HITYpMa

26. Meron /lennbu

217. Metoa CTPYKTYpUPOBAHHOTO MJIM YaCTUYHO CTPYKTYPHUPOBAHHOTO HHTEPBHIO

28. MaTPUYHBIA METO]T

29. meton PDaitna - Knaam

30. METOJT UACHTU(UKAIIMHA ONACHOCTEM

31. meton "MccnenoBanue omacHOCTH U paboTOCIOCOOHOCTH"

32. CTpyKTypHpOBaHHbIE WJIM YACTUYHO CTPYKTYPUPOBAHHBIE HHTEPBBIO.

33. Meton "AHanu3 BUIOB U MOCIEACTBUI OTKA30B"

34. Meton "AHanu3 BUAOB, NOCIAEACTBUNA U KPUTHUYHOCTH OTKa30B"

35. Merton "AHanu3 nepeBa 0TKa30B (HeUCrnpaBHOCTEH)"

36. Merton "AHanu3 nepeBa coObITHI"




37. MeToj peIBapUTEIbHOTO aHAJIN3a OMACHOCTEM

38. Merton "OneHka BIHsIHUS YesioBeueckoro (akropa”

39. HeonpeneneHHOCTh IPH OLIEHKE PUCKA

40. TexHOJIOTHY OLIEHKU pUCKa

41. [IpenmyiiecTBa UCOJb30BAHMS TEXHOJIOTUN OLICHKH PUCKA

42. B3anMopeiicTBUEe ¢ MPUYACTHBIMUA CTOPOHAMH IIPHU OLICHKE PUCKOB

43. PaccMoTpenune yenoBeyecKux aclieKTOB MPU OIIEHKE PUCKOB

44. PaccMmoTpenue KpuTepueB il IPUHATHS PEUICHUIN IPU OLIEHKE PUCKOB

45. Kpurepuu o1ieHKH 3HAUUMOCTH PUCKa

46. CO6op nHpOpMAIUH TIPU OIIEHKE PUCKOB

47. Pa3paboTka v mpuMeHEeHHE MOJIENIeH MPH OLIEHKE PHCKOB

48. Mepbl TPeaO0CTOPOAKHOCTH MPU UCHOJIB30BAHUHM TPOTrPaMM JIJIsSI AaHAJIN3a PUCKA
Cemectp 2

Ne n/ Bomnpocsbl k 3xk3aMeny

n

HpI/IMeHeHI/Ie TEXHOJIOTHI OICHKH pHUCKa

Wnentudukanms prucka

OmnpeneneHre UCTOYHUKOB M (PaKTOPOB pUCKa

HccnenoBanue 3 pexkTUBHOCTH yIpaBiIeHHsI pUCKaMU

IToHuMaHue NOCIENCTBUM, BEPOSITHOCTH M PUCKA

COBOKYIIHBIN PUCK

AHanu3 BEpOsITHOCTU PUCKA

Pa3paboTka MEpONpUATHIA 110 YIIPABICHUIO PUCKAMU

OR[N DA (RN =

ArperupoBaHue Mep 0 YHPaBICHUIO PUCKOM

10. Amnann3 B3anMOCBS3¢H 1 B3aUMO3aBUCHMOCTEH IIpH OLICHKC PHUCKa

11. HeonpeneneHHOCTh U aHAIU3 YYBCTBUTEIbHOCTH

12. IIpoBepka 1 MOJATBEPKICHUE PE3YJILTATOB ITPH OLICHKE PUCKa

13. MOHUTOPUHT U NEPECMOTP PE3YJIbTATOB OLIEHKU PHCKa

14. [IpuMeHeHue pe3yabTaTOB AJIs MOIEPKKH PEIICHUH MO CHIYKEHUIO PUCKA

15. JIoKyMeHTUpOBaHUe, OTYETHOCTh U Nepeada MHpOopMaIiu 1Mo OLEHKU PHCKa

16. Bb160p TeXHOJIOTHI OLIEHKH PUCKOB

17. baiiecoBckuii aHaJIn3

18. bailecoBckue cetu

19. Merton "rajnctyk-6abouka

20. Mo3roBoii mtypm

21. Ananus BnusHus Ha 6usHec (BIA)

22. [TpuunHHOE 0TOOpAKEHUE

23. AHanm3 npuIuHHO-cIeAcTBeHHBIX cBsizei (CCA)

24. KoHTposTbHBIE CIMCKH, KJIACCU(DUKALINS U CUCTEMATHU3AIIHS

25. CUHINHUYECKUH MOIXO0

26. YcnoBHas crouMocTh o] puckoM (CVaR) wmm oxxumgaemeie notepu (Expected
Shortfall - ES)

27. MaTpuiia nociaeAcTBUNA/BEpOSITHOCTH (MaTpHIIa PUCKOB HJIM TEIJIOBAsi KapTa)

28. Amnanus 3atpar u Bbiroq (CBA)

29. AHaJIN3 NEPEKPECTHOTO BIUSHUS

30. AHanu3 JiepeBa pelieHui

31. Meron /lendu (Delphi)

32. Amnamus gepeBa coObituii (ETA)

33. Ananus nepeBa otka3oB (FTA)




34. Amnanus BuoB U nocneactsuit otkazoB (FMEA) u ananus BugoB, HocieacTBUNA U

kputnaHOCTH 0TKa30B (FMECA)

35. YacTtotHo-11udpoBsie quarpamMmbl (F-N)

36. Teopus urp

37. AHanus puckoB u Kputuueckue KoHTposibHble Touku (HACCP)
38. N3yuenne onacHocTH u pabotocnocodHoctu (HAZOP)

39. Ananus HaznexHoctu yenoseka (HRA)

40. CTpyKTypHUpOBaHHBIE WJIH MOTYCTPYKTYPUPOBAHHBIE HHTEPBbIO
41. Meron McukaBsl ("pbiObsi KOCTB'")

42. Ananus yposHei 3auuThl (LOPA)

43. MapkoBCKUH aHAIN3

44. MoaenupoBanue merogom Monte-Kapiio

45. MuorokpurepuanbHbiil ananmsz (MCA)

46. MeTo1 HOMHUHAJIBHOM TPYIIIBI

47. Hunarpammsl [Tapero

48. Texuuueckoe obcaykuBaHue Ha ocHoBe HajexkHOCTH (RCM)
49. WHekcsl pucka

50. Peectpsl puckos

51. S-kpuBbIE

52. CrieHapHBIN aHAIN3

53. Onpocel

54. CrpykrypupoBanHubiii Mmeton "Uro, ecnu?" (SWIFT)

5S. ToKCHKOIOrHUYecKas OLIEHKA pUCKa

56. Croumocts noa puckoM (VaR)

57. MeTo/1bl HEYETKOW JIOTUKH

58. TexH0/10rMu BbISIBJIEHHSI MHEHHSI TPUYACTHBIX CTOPOH M IKCIIEPTOB
59. TexHonorum aHaan3a 3aBUCUMOCTEN U B3aMMOICHCTBUM

60. TexHoIOTUY OLIEHKH 3HAYUMOCTH pUCKa

7.3.2. Kputepuu 1 HOPMbI OLICHKH

Cemectp ®opma npoBeeHUs! Kputepuu u HOpMBI OLIEHKHU
MPOMEKYTOYHOM
arTrecTanuu
1 3aueT (MMCbMEHHO/TIO | «3aUYTEHO» 40-100 GansoB
HaKOIUTEITbHOMY «HE 3aYTEHO» 0-39 6annos
pEUTHHTY)
Cemectp ®opMa npoBeeHUs Kpurepun u HOpMbI OLIEHKHU
NPOMEKYTOYHOM
arTrecTanuu
2 DK3aMeH «OTIUIHOY 80-100 GayoB
(M0 HAKOMUTETHLHOMY «XOPOIIOY 60-79 6amnoB
pEUTHHTY) «ynoBieTBoputeabHO» | 40-59 GamioB
«HEYAOBIETBOpUTENbHO» | 0-39 GamioB




8. YueOHO-MeTOoAMYeCKOEe M HH(POPMALMOHHOE 0O0eceYeHue TUCIHILIMHBI

8.1. O6s13aTesbHASA JIUTEPATYPA

Tun (yueOHUK,
yueOHoe nocoodue,

KoaunuecTBO B

Ne yueOHo- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3aryiaBue (3aroJi0BOK) I'ox n3panus
n/n MeToauYecKoe oudaunorexe /
nocooue, HaumenoBanue 9bC
NMPAKTHKYM, JIP.)

1 Kamenckas E. H. be3onacHOCTD KU3HEACITEIBHOCTH U ydeOHoe mocooue 2019 ObC
YIIPaBJICHUE PUCKAMU [ DJICKTPOHHBIN "ZNANIUM.COM"
pecypce]

2 Broosuu B. M. Teopust cucTeM U CUCTEMHBIN aHaAIU3 y4eOHHK 2018 9bC
[D5eKTpOHHBIN pecypc] "ZNANIUM.COM"

3 | banaun K. B. VYnpasienue puckamu [ DIeKTPOHHBIN yuebHoe rnocobue 2017 9BC "IPRbooks"
pecype]

4 | Kyrysos O. W. MonenupoBanue cucteM [DIIEKTPOHHBII yuebHoe rnocobue 2018 9BC «Jlanp»
pecypc]

5 | KpaBuosa M. B. MopenupoBaHue TEXHUYECKUX U yueOHo- 2019 Penosuropunt TI'Y
MIPUPOJIHBIX CUCTEM [ DIIEKTPOHHBIN METOIUYECKOE
pecypc] rmocobue

8.2. lonostHMTEILHAS JIUTEPATYPa
Tun (yueOHUK,
yueOHoe nocoodue, KounyecTBO B
Ne yueOHo- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJi0BOK) I'og n3panus
n/n MeToauYecKoe ouoaunortexe /
nocooue, HaumenoBanue 9bC
NMPAKTHKYM, JIP.)
1 Tumodeena C. C. Ouenka TEXHOT€HHBIX VCKOB ObC
¢ [DJIeKTpOHHBIH pecypc] P yuebuoe nocodue 2019 "ZNANIUM.COM"
2 | Paxumona H. H. HanexxHOCTh  TEXHUYECKMX CUCTEM M [IpakTukym 2017 OBC "IPRbooks"




Tun (yueOHUK,
yueOHoe nocoodue,

KoaunuecTBO B

Ne yueOHo- HAY4YHOI
ABTOpBI, COCTABUTEJHN 3arsiaBue (3aroJi0BOK) I'ox n3panus
n/n MeToauYecKoe oudaunorexe /
nocooue, HaumenoBanue 9bC
NMPAKTHKYM, JIP.)

TEXHOT€HHBIN pHUCK [DneKTpOHHBIH
pecype]

3 Ecunos 10. B.

Mozgenu ¥ mokaszatenu TexHochepHO
0e30macHOCTH [ DJIEKTPOHHBIN pecypc]

Mownorpadus

2020

ObC
"ZNANIUM.COM"




8.3. Ilepedyenp mnpodeccHOHANBHBIX 0a3 [JAaHHBIX M HH(POPMALMOHHBIX

CIPaBOYHBIX CHCTEM
e Koncynbrantllotoc [DnexTponHbIli  pecypc]: CIIPABOYHO-IIPAaBOBasi CHUCTEMa 0

3aKOHOJATEIbCTBY Poccuiickoit denepanuu. — Pexum JIOCTyna:
http://www.consultant.ru

e [apanr [DnexkTpoHHBII pecypc]: HH(OpPMAIMOHHO-IPaBOBOE obecrieueHue — Pexxum

noctyma: http://ivo.garant.ru/

e HurepHer-xypHan «TexHomoruu texHochepHoi 6e30macHOCTH» [DIEKTPOHHBIN pecypc]

— Pexxum noctyna: http://academygps.ru/1280/

e KXypnan «be3omacHOCTh KH3HEAEATEIBHOCTH» [DIEKTpOHHBIH pecypc] —  Pexum

nocryma: http:// www.novtex.ru/bjd/

WebofScience [DnekTpoHHBI pecypc| :MyIbTHIUCHUIUIMHAPHAS pedepaTuBHas 0Oaza
nannabix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexum goctyma
apps.webofknowledge.com. — 3arn. ¢ skpana. — 3. pyc., aHrI.

Scopus [DnexTponHbIi pecypc] : pedepaTtuBHas 6a3a manHbiX. — Netherlands: Elsevier,
2004— . — PexxuMm goctyma: scopus.com. — 3ari. ¢ 9kpaHa. — 3. pyc., aHIL

Elibrary [OnekTpoHHBIi pecypc] : HaydHas dIeKTpoHHast onbnmmoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma: elibrary.ru. — 3ari. ¢ a3xpana. — SI3. pyc., aHri.

SpringerLink [Onekrponnslit pecype] : [6a3za mannbix]. — Switzerland: SpringerNature,
1842— . — Pexxum poctyna: link.springer.com. — 3ari. ¢ skpaHa. — S3.aHrJ1.

ScienceDirect [DneKTpoHHBIN pecypc| : KOJUICKIUS JJICKTPOHHBIX KHHUT HM3aTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum moctyna: sciencedirect.com. — 3ari. ¢
JKpaHa. — S3.aHrm.

Cambridgeuniversitypress [DneKTpoHHbBI pecypc] @ JKypHalbl M3IATEIbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexum noctymna: cambridge.org. —
3aru1. ¢ sKpaHa. — S3.aHri.

NEICON [DnekTpoHHBII pecypc]: SIeKTpoHHas WHGOpMAIH: apXuB HAayYHBIX
KypHaioB. —  Mockaa: HOUKOH, 2002- . —  Pexum  jgocrymna:
neicon.ru/resources/archive. — 3ari. ¢ skpaHa. — f3. pyc., aHIL

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne Haumenosanue IO PexBu3UTHI Aorosopa
n/n (maTa, HOMep, CPOK J1eliCTBHUS)
1 Windows Wlndov&v/s (HoroBop Ne 690 ot 19.05.2015r.,
CPOK JICHCTBHS - 0€CCPOYHO);
2 - Office Standart (doroBop Ne 690 ot
19.05.2015r., cpok nelcTBUS - OECCPOUHO;
Office Standart Torosop Ne 727 or 20.07.2016r., cpok
JEHCTBUS - OECCPOYHO)
3. - Koncynprant+ (JloroBop Nel522 ot

Koncynprant+

25.12.2015, cpok elcTBHS - 0€CCPOUHO)

8.5. Omnucanue MaTepHaIbHO-TEXHUYECKOW 0a3bl, He0OXOAMMON IS

ocyllecTBJIEHUS] 00Pa30BaTeJLHOI0 Mpolecca Mo JMCHHIIHHE


http://www.consultant.ru/
http://www.novtex.ru/bjd/
http://academygps.ru/1280/
http://ivo.garant.ru/

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00paTOPHil, MACTEPCKHUX U IP.

Ne 00BbEKTOB /151 IPOBeeHUs] NPAKTHYECKUX H IlepeyeHb OCHOBHOT'O
n/n J1a00pPaTOPHBIX 3aAHATHI, MOMEIEeHU I 115 000opyI0BaHUA
CaMOCTOSITeIbHOM PadoThl 00y4arOIIUXCS
(HOMep ayIUTOPHH)
Aynutopusi BEOKOH(EpEHITHA. DKpaH TeJeBU3HOHHBIMH,
YueOHast ay TuTOpUS AJIsl IPOBEICHHUS 3aHATHIA UIUPMBI, IPOKEKTOP Ha
IIEKIIMOHHOTO TUTA. Y4eOHas ay TuTOpus IS IITaTUBE. CTOJ
MPOBECHUS 3aHATHI CEMUHAPCKOTO THUIA. YueOHasi | MpernoaaBaTeIbCKUui, CTYIbs
| RYAMTODHS 1Sl KyPCOBOIO TIPOCKTHPOBAHUS MperoIaBaTeIbCKUE. ,
(BBITIOJTHEHUST KYPCOBBIX paboT). YueOHas TpancnapaHT-TiepeTsIKKa,
QyIUTOPUS JIJIs IPOBEJICHUS TPYTIIIOBBIX U CHCTEMHBIH OJIOK .
MHAUBUIYAIbHBIX KOHCYJbTAIM YueOHas
ayIUTOPUS IS IPOBEJICHUS 3aHATHH TEKYIETO
KOHTPOJISI ¥ MPOMEKyTOYHOM aTTectauun. YJIK-807
Aynutopusi BEOKOH(DEPEHITHA. DKpaH TeJeBU3HOHHBIH,
YueOHast ay TMTOPUS AJIsi IPOBEACHHUS 3aHATHIA IMpMa, MPOKEKTOP Ha
IIEKIIMOHHOTO TUTIA. Y4eOHast ay TuTOpHs s IITaTUBE. CTOJ
MPOBEICHUS 3aHATHI CEeMUHAPCKOTO TUIA. YUeOHasl | MperoaaBaTeIbCKui, CTyl
5,  YAMTODHS JUlsl KypCOBOTO TIPOCKTHPOBAHHS MPero/IaBaTeIbCKHH,
(BBITIOJTHEHUST KYPCOBBIX paboT). YueOHas TpaHCIapaHT-TIEPETIKKA,
QyJIUTOPUS JIJIsl IPOBEJICHUS TPYTIIIOBBIX U CHCTEMHBIH OJIOK .
MHANBUIYAIbHBIX KOHCYJIbTAINI YueOHas
ayJIUTOPUS IJIsl IPOBEICHUS 3aHATHH TEKYIIETO
KOHTPOJISI ¥ MpoMeKyTouHOM aTTectanuu. Y JIK-810
[Tomemienue as caMoCTOSITEILHOU pabOThI Cronbl YYEHUYECKHE,
3 | ctynenTos. ['-401 cTynba yueHuueckue, [IK ¢

BBIXOJOM B CC€Th I/IHTepHeT
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