006 yTBep>xaeHun npocdeccmoHanbHOro craHpaprta "Cneunanucr
B 0OnacTu OMoTexHONOrMn NPoaAyKTOB NUTAHMA"

Mpuka3s * Ne 633H - 0T 24.09.2019 - MMHNCTEPCTBO TPyAa M COLManbHOM 3awuThl - lencTeyeT 6e3 n3meHeHnn

MWHWUCTEPCTBO TPYLA N COLUNANBHOW 3ALLNTHI POCCUACKOW ®ELEPALIAN
MPNKA3
MOCKBA

24 ceHTa6ps 2019 r. Ne 633H

06 yTBepXXaeHUn npoeccnoHasLHOro CTaHhapTa
"Cneunannct B 061acTn GOTEXHOIOMMIA MPOAYKTOB NUTaHMS"

3apeructpupoBaH MuHtiocTom Poccum 21 okTabpsa 2019 r.
PernctpauunoHHbii Ne 56285

B cooTBeTCTBUM C NyHKTOM 16 lNpaBun pa3paboTky 1 yTBEPXAEHNA NPONECCUOHANbHBIX CTaHAAPTOB,
yTBEPXAEHHbIX NOoCTaHoBNeHMeM MpaBuTenbcTBa Poccuinckon ®egepaumm ot 22 sHBapa 2013 1. Ne 23
(CobpaHue 3akoHomaTenbcTBa Poccuinckon ®epepaumm, 2013, Ne 4, c1. 293; 2014, Ne 39, cT. 5266; 2016, Ne
21, cT. 3002; 2018, Ne 8, cT. 1210; Ne 50, cT. 7755), npuKasblBato:

YTBEpANTb NpunaraemMbln NpoeccnoHanbHbI cTaHaapT "CneunanncT B obnactu bnotexHonorni
NPOAYKTOB NUTaHNS".

MuHucTp M.A.Tonunux

YTBEPXXEH

npuka3om MuHucTepcTBa
TpyZa v CoLMaNbHON 3aLunThl
Poccunckon ®epepaunn

0T 24 ceHTs6pa 2019 r. Ne 633H

NMPO®ECCUOHAbHbIN CTAHOAPT
CneumnanucT B 061acTy BUOTEXHONOr NI MPOAYKTOB MUTAHUS
1301

PernctpaumnoHHbIn HoMep

|. ObLwime cBegeHuUn

Mpon3BoaCcTBO BMOTEXHONOMrMYECKON NPOAYKLIAM ANS NULLLEBON NMPOMbILLNEHHOCTN 22.004
(HaumeHoBaHMWe BMAa NPOGECCMOHaIbHON AeATeNbHOCTN)

Kog

OCHOBHas Lie/lb Bila NPOdPECCMOHaNbHOW AeATeNbHOCTH:
Pa3paboTka, co3aHune 1 3KCnayaTaLns NporpeccuBHbIX BUOTEXHOIOMMIA NPOVN3BOACTBA
BMOTEXHOIOrMYECKON NPOAYKLMIA A5 MULLEBOWA NPOMbILLIEHHOCTY

Ipynna 3aHaTuin:1321PykoBoanTeNn nogpasneneHun (ynpasnswowine) B obpabaTbiBatoLei
NPOMbILLNEHHOCTU2141VNHKeHepbl B MPOMbILLIEHHOCTU 1 Ha MPOM3BOACTBE

3139TexHuKK (onepaTopbl) N0 yNpaBAeHN0 TEXHOOrMYECKMMM NpoLeccaMm, He BXOASLMNE B

apyrue rpynnel 7549KeanndunumpoBaHHbie paboyre NPoMbILAEHHOCTY 1 paboyne poaCTBEHHbIX 3aHATUNA,
He BXoasline B Apyrue rpynnbl

81310nepaTopbl yCTAaHOBOK Mo NepepaboTke XMMUYECKOro Chbipbs--
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(kog OK3 1)

(HanMeHoBaHue)

(kog OK3)

(HanmeHoBaHue)

OTHeceHune K BMaM 3KOHOMUYECKON AeATENbHOCTH:
10.89.4Mpomn3BOACTBO NULLEBLIX PEPMEHTOB

10.89.8Mpoun3BoacTBO 6MONOrMYECKN aKTUBHbLIX [06aBOK K nuLie
10.91Mpomn3BOACTBO FOTOBbLIX KOPMOB AJ151 XKMBOTHbIX, COAEPXKALLMXCA Ha hepMax
10.92MMpomn3BOACTBO rOTOBbLIX KOPMOB AJ1 HENPOAYKTUBHBIX XXUBOTHbIX

71.20.1/cnbiTaHns 1 aHanM3 cocTaBa U YACTOTbI MaTeEPUanoB N BELLECTB: aHaIU3 XUMUYECKNX U
Brnonornyecknx CBONCTB MaTepunanoB N BeleCTB; NCMbITaHWA N aHaJIn3 B ob6nacTu rurveHsl NMNTaHUA,
BKJ1t04AA BETEPUHAPHbIA KOHTPOJIb M KOHTPOJIb 3@ NPOM3BOACTBOM MPOAYKTOB MUTAHNS

72.11Hay4Hble nccnenoBaHus n paspaboTku B obnactn buoTexHonorum

(kopg OKB2M 2 )
(HanmeHoBaHMe BUAA SIKOHOMUYECKON OEATEIbHOCTH)

II. OnNucaHue TpyaoBbIX PYHKLUMIA, BXOAALIMNX B MPORECCUOHANbHbIN CTaHAapT (hyHKUMOHa bHasa KapTa
BMAa NpodhecCnoHabHON SeATeNbHOCTN)
0606LLeHHble TpyLOBble QYHKLMNTPYLOBbIE (DYHKLM

KOLHauMeHOBaHNeypoBeHb

KBannmu

KauunmHauMeHOBaHMEKOAYPOBEHb (MOAYPOBEHb) KBasu
hukaumn

A

BeneHme TeXHOMOrMYeCKOro npoLecca Npon3BoACTBa BUOTEXHONOrMYECKON NPOAYKLMN 015 NMALLEBON
NPOMbILLIEHHOCTN4

TexHu4eckoe 0b6CnyXmBaHMe TeXHOIOrMYeckoro obopyaoBaHNs NPOM3BOACTBA BMOTEXHONOr MYECKOW
NPOAYKLMN 4S5 NULLEBON NMPOMbILLAEHHOCTW B COOTBETCTBUM C IKCMyaTaLUMOHHON AOoKyMeHTaunenA/01.44

BbINOSIHEHME TEXHONOMMYECKMX OnepaLini NPOM3BOACTBa BMOTEXHONOrMYECKOM NPOAYKLAN ANS MULLEBO
NPOMBILLIEHHOCTN B COOTBETCTBUN C TEXHOJIOrMYECKUMU UHCTPYKLUUAMNA/02.44

B

JNlabopaTopHbI KOHTPOJIb KavyecTBa M 6e30nacHOCTY Cbipbs, NonydabprMkaToB 1 FOTOBON NPOAYKLNN B
npouecce NPou3BoACTBa BUOTEXHONOrMYECKON NPOAYKLMIN AAS NMULLEBOW MPOMbILLIEHHOCTNS
MpoBefeHne opraHn3aLMOHHO-TEXHNYECKUX MeponpuaTuin gns obecrnevyeHmns nabopaTopHOro KOHTPOJIA
KayecTBa 1 6€30MacHOCTU Cbipbs, Noay¢abprkaToB 1 FOTOBON NPOAYKLMMN B NpoL,ecce Npon3BoACTBa
BUOTEXHOIOrMYECKON NPOAYKLNN A5 MULLEBON NPOMbILLIeHHOCTUB/01.44

MpoBeneHne nabopaTOPHbIX NCCIEA0BAHUIN KavyecTBa 1 6e30nacHOCTY Chipbs, NonygabprkaToB 1 rOTOBOK
NPOAYKLMN B NpoLLecce Npon3BoAcTBa BOTEXHOIOMrMYECKON NPOAYKLNN A5 MULLEBON
NPOMbILLIeHHOCTMB/02.44

C

OpraHun3aLoHHO-TeXHoI0r n4eckoe obecrneyeHne Npon3BoACTBa BOTEXHONOMMYECKON NPOAYKLMU ANis
NULLEBON NPOMBbILLIEHHOCTINS

OpraHusaumoHHoe obecrneyeHne NPoM3BoACTBa BMOTEXHONOrMYECKOW NPOAYKLIMN ANS MULLEBOW
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npoMblIwneHHocTnC/01.55

TexHonornyeckoe obecneyeHme Npon3BoACTBa BUOTEXHOIOMMYECKON NPOAYKLMUN NS NALLEBON
npombiwneHHocTnC/02.55

D

OnepaTUBHOE yrpaB/ieHNe NPOM3BOLCTBOM BUOTEXHOIOrMYECKOM NPOAYKLIMN As NMULLEBOW
NPOMBILLAEHHOCTH

6

OpraHusaumsa BeeHns TeEXHONOMMYECKOr0 NpoLecca B paMKax NPUHATON B OpraHn3aLnm TEXHOOr nm
Npon3BOACTBa BMOTEXHONOrMYECKOW NPOAYKLMM N5 NULLEBON NPOMbILNEeHHOCTND/01.66

YnpaBneHne Ka4yecTBoM, 6€30MacHOCTbI0 Y MPOCNEXXUBAEMOCTbIO MPON3BOACTBA BMOTEXHOIOr MYECKON
NPoAYKLUUN ANS NMULLEBOW NPOMBbILWIeHHOCTUD/02.66

Pa3paboTka cucTemMbl MEPONPUATUIA MO NOBbILLEHNIO 3PNEKTUBHOCTIN TEXHOOMMYECKNX NPOLLECCOB
Nnpon3BoACTBa BMOTEXHONOrMYECKOM NPOAYKLIAM A5 NULLLEBON NPOMbILLNEHHOCTND/03.66

E

CTpaTermyeckoe ynpasJjeHune pa3BuTneM Nponu3BoAcTBa 6UOTEXHONOrMYECKON NPOAYKLMN AAS NULLEBON
NPOMbILLIEHHOCTNT

Pa3paboTka HOBbIX BMOTEXHONOr I 1 HOBOW BUOTEXHONOrMYECKON NPOAYKLMN A5 NALLEBON
NPOMbILLIEHHOCTUE/01.77

YnpaBneHne UCNbITaHUAMU N BHEOPEHNEM HOBbIX BMOTEXHOIOr NI U HOBOW BUOTEXHOOrNYECKON
NPOAYKLUN ANS MULLEBOW NPOMbILLIEHHOCTUE/02.77

[ll. XapakTepncTuka 0606LeHHbIX TPYA0BbIX (YHKLNIA
3.1. O606LeHHas TpyaoBas hyHKUUS

HanmeHoBaHue
BefeHre TexXHOIOrM4eCKoro npoLecca Npon3BoAcTBa HOTEXHONOMMYECKON NPOAYKLMYN ANA MULLEBOR
npomblLneHHoCTMKo gAY poBeHb KBaangpukaumnmng

MpoucxoxaeHve 0606LLeHHON TPYLOBON (hyHKUMMOPUTHan X 3auMCTBOBAHO U3 OpUrMHana

Kon

opurnHana
PerncTpauunoHHsbIn
HoMep

npodeccroHasbHOro CTaHaapTa

B0O3MOXXHbIe HAMMEHOBAHWSA LOKHOCTER, NpodeccnintAnnapaTymk-onepaTop B GOTEXHONOM K
TpeboBaHua kK obpa3zoBaHuto 1 0byyeHntoCpenHee npodeccrnoHanbHoe obpa3oBaHue - MPOrpaMMmbl
NMoAroTOBKMN KBAM(MLIMPOBAHHbIX Pabounx (CnyKaLumx)

TpeboBaHMa K oMbITY NpakTU4eckom paboThbl-

Ocobbie ycnosusa gonycka kK pabotellpoxoxxaeHune 06g3aTebHbIX NPeABapUTENbHbIX (MPU NOCTYMAEHNN Ha
paboTy) N NeproanyYeckmx MeguUUHCKNX OCMOTPOB (06cnenoBaHMiA) paboTHMKOB, 3aHATHIX Ha TSHXKEbIX
paboTax 1 Ha paboTax C BpeAHbIMY 1 (1K) ONaCHbLIMKU YCI0BMAMUK Tpyada 3

MpoxoxaeHne MHCTPYKTaXkei, 0by4yeHnsa 1 NPpoBEPKM 3HAHWIA MO OXpaHe Tpyha 4

[pyrune xapakTepucTuku-

[ononHNTENbHbIE XapaKTEPUCTUKM
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HanMeHOBaHMe OOKYMeHTa

Kon

HavmeHoBaHme 6a30B0M rpynnbl, 4OMKHOCTM

(Npodheccnn) nam cneunansHoOCTH

OK37549KBanutuumpoBaHHbie paboyme NpoMbILLIEHHOCTY U paboyne poACTBEHHbIX 3aHATUR, He
BXo4sLlne B opyrue rpynnbl

ETKC

§ 39 5 AnnapaTyukK Npon3BOACTBa BaKTEpPUiNHbIX NMPenapaToB

4-ro paspsga

§ 44AnnapaTynK NPON3BOACTBa (PEPMEHTOB M Na3MoO3aMeHALW X NpenapaTos 4-ro paspsia
§ 50AnnapaTymK cpegoBapeHuns 4-ro paspaga

§ 55AnnapaTynk hepMeHTaumm npenapaTos brnocmHTe3a

4-ro paspsga

§ 60AnNnapaTynK XMMMUYECKOW OYNCTKIK NpenapaToB buocnHTe3a 4-ro paspsaaa

§ 110J1abopaHT npon3BoacTBa BakTepuniHbIX NpenapaToB 5-ro pa3psaa

§ 119MoHTaXHWK 3-ro pa3psaa

§ 1280nepaTop MOEYHOW YCTaHOBKMK 4-ro pa3psaaa

§ 2 6 OnepaTop BbIpaLLMBaHUA OPOXKen 4-ro pa3psaaa

§ 60nepaTop BhbIpaLLMBaHUSA YACTON KYNIbTYPbl APOXKEN 4-ro pa3pana

§ 70nepaTop BbipaLLMBAHNSA YACTON KYNbTYPbl APOXIKeEN 5-ro paspaaa

§ 100nepaTop NPMroTOBJIEHNS PACTBOPOB NUTATENLHON Cpeabl 1 conen 4-ro paspsaga
§ 110nepaTop NpMUroToBAEHNS PaCTBOPOB NUTATENbHOM Cpeabl 1 conewn 5-ro paspsana
§ 20CyWwnnbLwmnK Apox>Ken 4-ro paspaga

OKMNATP 7 10753AnnapaTymK Npon3BOACTBa HaKTePMINHBIX NpenapaTos
10869AnnapaTyMK NPon3BoACTBa (PepPMEHTOB U NJia3MO3aMeHSLWNX NpenapaTos
10972AnnapaTyuk cpefoBapeHus

11056AnnapaTyuk hepmMeHTaunm npenapaToB bBuocnHTe3a

11083AnnapaTymK XMMNYECKON 04YNCTKU NpenapaToB BUOCMHTE3a

14544MoHTaXHUK

155410nepaTop BbipaLLMBaHNS OPOXXKEN

155430nepaTop BbIpaLLMBaAHNS YNCTOWN KYNbTYpPbl APOXKEN

157090nepaTop MOEYHOW YCTaHOBKM

159200nepaTop NpUroTOBAEHUS PaCTBOPOB NUTATENbHON Cpelbl N Conen
18938CyLUNAbLLMK APOXKeN

OKCO 8 2.19.01.01AnnapaTynk-onepaTop B 6UoTEXHONOr UK

3.1.1. TpynoBas hyHKLNA

HanmeHoBaHue

TexHnyeckoe 06CyXMBaHMe TEXHONOrMYeckoro 06opyaoBaHNs NPoN3BOACTBa BUOTEXHOIOr NYECKON
NPOAYKLUN ANS MULLEBOW MPOMBbILLIJIEHHOCTU B COOTBETCTBUMN C 3KCMJTyaTaUMOHHON AOKYMeHTaumenKon
A/01.4YpoBeHb

(nooypoBeHb)

KBannpukauunumns

MponcxoxxaeHue TpyaoBon pyHKUMMOpurnHan X 3anMcTBOBaHO 13 OpUrnHana

Kopn
opurrnHana
PerncTpaunoHHbIn
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HOMep
npodeccroHabHOro CTaHaapTa

Tpynosble genctensallpoBepka NCMPABHOCTW TEXHO0rMYeckoro obopynoBaHms, cnctem 6€30MacHOCTU U
CUTHaNM3aLUmMmn, KOHTPObHO-N3MEPUTESbHbLIX NPUBOPOB U aBTOMATUKMW NPON3BOACTBA OBUOTEXHOIOrNYECKON
NPOAYKLMN 0S5 NULLEBON NPOMbILLNEHHOCTW B COOTBETCTBUMN C IKCMJyaTaLMOHHON AOKYMEHTaLnen
O4ncTKa OT 3arps3HeHnin, CMa3Ka 1 caHMTapHas 0bpaboTka MexaHMYeCKUx geTanen 1 y3nos
obopyoBaHMA, CTEPUIM3ALNS 1 MOATOTOBKA TEXHONOMMYeCKOro obopyi0BaHMs Mo NPON3BOACTBY
B1OTEXHOIOrNYECKON NPOAYKLNN ONS MULLEBOW MNPOMBbILLIIEHHOCTU COMJTACHO rpadnkam
npodunakTnyeckon obpaboTku

3ameHa bbICTpOM3HaLLMBAOLWNXCA MaTepUanoB 1 aeTanen obopyaoBaHNS NPoN3BOACTBA
B1OTEXHOIOrNYECKON NPOAYKLNN A5 MULLEBOV NPOMbILLIIEHHOCTU B COOTBETCTBMUMN C IKCMIyaTaLMOHHON
AOKYMeHTaumen

BbiMnonMHeHNE TEXHONOMMYECKUX onepaLmin No ycTpaHeHNO HEeMCNpPaBHOCTeN B paboTe TeXHOI0rMYeCcKoro
obopynoBaHua, cnuctem 6€30MacHOCTU U CUFHANN3ALUN, KOHTPOJIbHO-U3MEPUTENbHbIX NPUBOPOB 1
aBTOMaTUKM MPON3BOACTBA BMOTEXHONOrMYECKON NPOAYKLMN AN NULWLEBON NPOMbILLIEHHOCTM B
COOTBETCTBMM C IKCMJIyaTaUMOHHON AOKYMEHTaLUMEN

MoarotoBka paboyero MecTa, TexHoornyeckoro obopynoBaHms, cuctem 6€30MacHOCTU U CUrHANM3aLun,
KOHTPOJIbHO-U3MepUTENbHbIX NPUBOPOB 1N aBTOMATMKM K 3anyCKy TEXHOJIOMMYECKOro npouecca
npon3BoACTBa BMOTEXHONOrMYECKON NPOAYKLNW OAS MULLEBO MPOMBbILLIEHHOCTU B COOTBETCTBUM C
3KCMyaTauMOHHON OOKYMeHTaLnen

BepeHune nokymeHTauum no obcnyxmeaHuio obopyaoBaHus, cuctem 6e30nacHOCTU 1 CUrHaNU3aLuu,
KOHTPOJIbHO-U3MEPUTENbHbIX NPUBOPOB N aBTOMATUKMN TEXHONOrMYECKUX IMHWIA NO NPON3BOACTBY
B1OTEXHOIOrMYECKON NPOAYKLNN A5 MULLEBON MPOMBbILLIEHHOCTH

Heobxoanmble yMeHUsBM3yabHO OLLEHMBATb MCMPABHOCTb TEXHOJIOMMYECKOro 060pyaoBaHmMs, CMCTEM
6e30nNacHOCTY 1 CUrHaNM3aL MK, KOHTPObHO-N3MEPUTESIbHLIX MPUOOPOB M aBTOMATUKK NPON3BOACTBA
B1OTEXHOIOrMYECKON MPOAYKLUN A5 MULLEBON MPOMbILLIEHHOCTM B COOTBETCTBUM C SKCMIyaTaLMOHHON
AOKYMeHTaumen

icnosib30BaTbh UHCTPYMEHT A5 OMUCTKU OT 3arpsA3HEHN, CMa3Kky 1 CaHUTapHo 06paboTKn MexaHnYecKmx
AeTanen 1 y3noB 1 NOArOTOBKN TEXHOIOrM4eCKoro 060pyoBaHNA Mo NPOM3BOACTBY BUOTEXHONOrNYECKON
NPOAYKLUN ANS MULEBOV NPOMbILLNIEHHOCTW COMTAacHO rpadmkam npodunakTnyeckon obpaboTkm
MpUMeHATb METOAbI, MPUEMbI HaJTAaAKW, HACTPOWKU, PEMOHTA W PErYJIMPOBKMN N MHCTPYMEHT AJS HaNlaOKu,
HaCTPOMKW, PEMOHTa 1 perynnmpoBkn obopynosaHms, cuctem 6€30MacHOCTM U CUrHaIM3aLUKN, KOHTPOJIbHO-
N3MepuTeNbHbIX NPUBOPOB N aBTOMATUKK ANs obecneyeHuns 3alaHHON NPOM3BOLAUTENbHOCTMN N KaYecTBa
BbIMOJIHEHNS TEXHONOMMYECKUX OMNepaLMin No Npon3BoACTBY BUOTEXHONOrMYECKON NPOAYKLUN AN
MULLEBON NPOMbILLAEHHOCTHU

MpuMeHATb MeToabl 6€30MacHOro0 NMPoOn3BOACTBa PaboT NpM 0OCMOTPE U NPOBEPKE (PYHKLIMOHNPOBAHNSA
TexHoJsiornyeckoro obopynosaHusa, cuctem 6€30MacHOCTM U CUrHAIM3aLUKN, KOHTPOIbHO-U3MEPUTENbHbIX
npnbopoB 1 aBTOMAaTMKN MPOM3BOACTBA BMOTEXHOIOMMYECKON NPOAYKLNN A8 MULLEBON NPOMBbILLAEHHOCTH
B COOTBETCTBMM C 3KCMJIyaTaLUMOHHON OOKYMEHTaLUMEN

MpyMeHATb CpeacTBa NHANBMAYANbHONM 3alLMThl B MpoLLEecce Npon3BoACcTBa BUOTEXHOIOrNYECKOoN
NPOAYKUMN NS NALLEBON NPOMbILLIEHHOCTU

Mosb30BaTbCA NPOECCHOHAbHBIMU KOMMbIOTEPAMU 1 CMELMaNN3NPOBaHHbLIM MPOrPaMMHbIM
obecneyeHnem npun 06paboTke AaHHbIX KOHTPOSbHO-U3MEPUTEbHbLIX NPUBOPOB U aBTOMATUKM
Nnpon3BoACTBa BMOTEXHONOrMYECKON NPOAYKLNW ONS NMULLEBON MPOMBbILLIEHHOCTH

Vicnonb3oBaTb Cneunann3npoBaHHOE NporpaMmMHoe obecneyeHne Npu NOAroTOBKE Y TEXHNYECKOM
00CNY>XKMBAHUN TEXHOIOMMYECKOr0

obopynoBaHMA Npon3BOACTBa BMOTEXHOMOr MYECKOM MPOAYKLMM 41K MALLEBON NPOMbILLAEHHOCTY
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JOKyMeHTaNbHO 0hOpPMIATL pPe3yabTaThl NPoAeNaHHoN paboTbl Mo obcayKmBaHWO 060pyA0BaHUS, CUCTEM
6e30MacHOCTM U CUrHaNMU3aUnn, KOHTPOJIbHO-U3MEePUTENbHbLIX MPMBOPOB 1 aBTOMATMKIK NPOM3BOACTBA
BVOTEXHONIOrMYECKON NPOAYKLMNA A8 MULLEBON MPOMBbILLIEHHOCTU, B TOM YMC/E B 3/1EKTPOHHOM BULE
icnonb30BaTb MHPOPMALIMOHHBIE N TENNEKOMMYHUKALIMOHHbLIE TEXHONOrMK cbopa, pa3MeLLeHNs, XpPaHeH S,
HaKoneHusl, npeobpa3oBaHnsa 1 Nepeaayvn AaHHbIX B NPOGeCcCMOHaIbHO-0PUEHTMPOBAHHbIX
MHMOPMALMOHHBIX CUCTEMAX MPOM3BOACTBA BMOTEXHONOrMYECKON NPOAYKLUW AN NLLEBOWA
NPOMBILLAEHHOCTU

OKasblBaTb NEPBYIO MOMOLLb NMOCTPAAABLUUM NMPY TEXHNYECKOM 06C/Y>KMBAHNN TEXHOIOMMYECKOr0
obopynoBaHMA NPOM3BOACTBA

B1OTEXHOJIOMMYECKON NPOAYKLUMUN ANS NULLEBON NMPOMBbILLIEHHOCTU

Heobxonmmble 3HaHNAOCHOBLI TEXHOJIOM MU MPOM3BOACTBA BMOTEXHONOrNYECKON MPOAYKLAW A5 MULLEBOWA
NPOMBILLIEHHOCTH

HazHa4yeHus, NpUHLMMbI AeNCTBMA N YCTPONCTBO 06opyLoBaHMA, cucteMm 6€30MacHOCTU U CUFHANU3aLnm,
KOHTPOJIbHO-U3MePUTEJSIbHbIX I'IpVI60pOB N aBTOMaTUKKN NPpon3BOACTBa 61MOTEXHOJIOrNYeCcKon npoaoykumnn
ANS MULLEBOA MPOMbILLAEHHOCTY

MpaBuna skcnayaTaunm U MHCTPYKLMN MO TEXHUYECKOMY 0BCNYyXUBAHUIO TEXHOIOMMYECKOro
obopynoBaHus, cuctem 6e30MacHOCTY U CUFHANM3ALUN, KOHTPOJIbHO-U3MEPUTENbHbLIX MPUBOPOB 1
aBTOMaTMKW NPON3BOACTBA BMOTEXHOMNOMMYECKON NPOAYKLMN A8 MULLEBON MPOMbILLIEHHOCTU

MeToabl 1 cnocobbl BbISBIEHUS 1 YCTPAHEHNSA HENCMPABHOCTEN TEXHOI0rMYeCcKoro 06opyaoBaHNS, CUCTEM
6e30MacHOCTM U CUrHaNW3aLnK, KOHTPOJIbHO-U3MepUTENbHbLIX MPUBOPOB 1 aBTOMATUKIK NPOM3BOACTBA
BVMOTEXHOIOrMYECKON NPOAYKLMN AN1F NMULLEBON MPOMbILLIEHHOCTY

Mpasuna 6e30MacHOCTM NpW 3KCRyaTauum 1 06Cny>XMBaHUN NPON3BOACTBEHHOIO 060pYyA0BaHNSA, CUCTEM
6e30nacHOCTM 1 CUTHaM3aLUN, KOHTPOSIbHO-U3MepUTENbHbIX NPMBOPOB 1 aBTOMATHKK NPON3BOACTBA
BMOTEXHOIOMMYECKON NPOAYKLUN NS NULLEBON NMPOMBILLAEHHOCTU

Mopagok npoBeAeHUs NOArOTOBKM K paboTe, Nycka 1 HanafKW, PEMOHTa TEXHOIOMMYECKOro
obopynoBaHus, cuctem 6e30MacHOCTM U CUFHANM3aLNK, KOHTPOJIbHO-U3MEPUTEbHbLIX MPUMBOPOB 1
aBTOMATUKM NPOM3BOACTBA BMOTEXHONOr MYECKOW NPOAYKLAM A5 MULLEBON NPOMBbILLIEHHOCTHY
Cneumanu3npoBaHHoe nNporpaMmMHoe obecrneyeHune n cpeiCTBa aBTOMaTU3aLun, NPUMEHAeMbIe Ha
TEXHOJIOrMY4eCKUX IMHMAX N0 NPOM3BOACTBY BUOTEXHONOrMYECKON NPOAYKLMN ANS NULLEBO
MPOMbILLEHHOCTU

COCTaB, beHKLI,I/II/I N BO3MOXHOCTW NCMNOJIb30BaHUA VIH(i)OpMaLI,I/IOHHbIX N TeNIEKOMMYHNKaLUNOHHbIX
TEXHOOrniA ANg aBTOMaTU3MpoBaHHON 06paboTKu MHGOpMaLMK C UCNOSb30BaHWEM MePCOHaNbHbIX
3/1eKTPOHHO-BbIYNCINTENbHBIX MALLWH W BbIYNCIUTENbHBIX CUCTEM, MPUMEHSEMbIX B aBTOMAaTU3NPOBaHHbIX
TEXHOJIOrMY4ECKUX INHMAX N0 NPOM3BOACTBY BMOTEXHONOrMYECKON NPOAYKLMN ANS NULLEBO
MPOMbILLAEHHOCTU

MeToabl n cpencTea cbopa, 06paboTku, xpaHeHWs, Nepeaayn n HakoNNeHNs MHGhoPMaL MK C
MCMoJib30BaHNEM MpPUKIaAHbIX MPOrpamMM B NpoLecce NPou3BoACTBa BUOTEXHOMOrMYECKOW NPOAYKLIMN ANA
I'II/ILLI,GBOI7I NPOMbILLUNEHHOCTN

MpaBuna BefeHNS TEXHONOMMYECKOWN LOKYMEHTauumM No npoueccy NoAroToBkU K pabote n ob6cnyxmnsaHums
TexHonornyeckoro obopynosaHus, cuctem 6€30MacHOCTY U CUrHANM3aLnM, KOHTPOJIbHO-N3MEPUTENbHBIX
npnbopoB 1 aBTOMaTUKN MPOU3BOACTBA BMOTEXHONOMMYECKON NPOAYKLUN ANS NULLEBON NPOMBbILLIEHHOCTHY

TpeboBaHWs 0XpaHbl TPyAa, CAHUTAPHON U NOXKapHOW 6e30MacHOCTM NPU TEXHUYECKOM 06CY)KMBAHUN 1
3KCMyaTaunm TEXHOI0rMYeckoro o6opyaoBaHus, cuctem 6e30MacHOCTU U CUrHAIM3aLUMK, KOHTPOJIbHO-
N3MepUTENbHbLIX NPMOOPOB 1 ABTOMATKKK Ha NMPOU3BOACTBE GUOTEXHOIOMMYECKOW NPOAYKLIMM ANs
MWLLLEBO NMPOMbILLJIEHHOCTY

[pyrue xapakTepucTuku-
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3.1.2. TpynoBasa pyHKUUSA

HanmeHoBaHMe

BbiMoNHEHNE TEXHONOMMYECKMX onepaLmin Npon3BoACcTBa BUOTEXHOIOrNYECKON NPOAYKLNN ANS MULLEBOW
NPOMbILLIEHHOCTK

B COOTBETCTBUMU C TEXHONOMNYECKUMM

NMHCTPYKumaMnKon

A/02.4YpoBeHb

(moaypoBeHb)

KBanngukaumng

MpoucxoxaeHve TpyaoBon yHKUMMOpUruHan X 3aMmMCcTBOBaHO 13 OpUriHana

Koa

opuruHana
PerncTpaumnoHHsblit
Homep

MpogeCccroHaibHOro CTaHAapTa

Tpynosble aencteusfpreM-caayda Cblipbs U PaCX0AHbIX MaTePVasioB NPOVM3BOACTBA BUOTEXHONOrMYECKON
NPOAYKLUMWN A5 MWLLEBOIA NPOMbILLIEHHOCTN B COOTBETCTBUN C TEXHOIOMMYECKUMI UHCTPYKLUAMM
MOHUTOPWHI NoKa3aTesieil BXOLHOro KayecTBa U NocTynatoLlero 06bema Chipbs U pacXofHbiX MaTeprasoB
B MPOLECCe BbIMOJIHEHNS TEXHOMOMMYECKMX OrnepaLil MPoM3BOACTBA BUOTEXHONOrMYECKON NPOAYKLUN Ans
MWLLLEBO NMPOMbILLIEHHOCTK

PerynvnpoBaHue TeXHOI0rMYeCKMX NpoLLeCcCcoB NPOM3BOACTBA NPOAYKTOB BMOCUMHTE3a Ha OCHOBE
PerucTpaLum NokasaHuii KOHTPOIbHO-U3MePUTENbHBLIX NPKUHOPOB, 0T60Pa NPO6 M MOAFOTOBKU UX K aHaNN3Yy
BeneHune TexHOMOrMYeCKMX NPOLLECCOB NPOM3BOACTBA NPOAYKTOB BMOCMHTE3a, BKJloYas obecneyeHne
aCenTUYeCcKMX yC/IOBMIA BeAEHNS TEXHOOMMYeCcKoro npowecca, cobniogeHne npasmn 6e3onacHoCcTn Tpya,
MPOMBILLSIEHHOW CAHUTAPWU 1 NOXKapHOI 6e30MacHOCTY, BeAeHUe NPON3BOACTBEHHO-TEXHNYECKOM
LOKYMEHTaLMK, MOATrOTOBKY, AO3UPOBKY W 3arpy3Ky Cbipbsi 1 MOAYNPOAYKTOB, NpenapaToB buocnHTesa
COrNlacHO peLenType TEXHOIOrMYeCcKoro npoLecca, BefeHne npoLeccoB 6ocMHTe3a, BeleHre NpoLLeccos
BblAENEHNS U XUMUYECKON 04NCTKIM NpenapaToB 6BUoCMHTe3a MeTofamMn MOHOOBMeHHO copbuun,
3KCTPAKLMM, 0CaXKeHWs, BeleHMe NPoLecca CyLIKK, BefleHne npoLecca nepepaboTku u yTuamnsaumm
0TXOA0B

PerynvmpoBaHue napaMeTpoB 1 PEXMMOB TEXHOJIOrMYECKUX OnepaLnii Npon3BoACTBa BUOTEXHONOrMYECKON
NPOAYKLUMUN A5 MWLLEBOIA NPOMbILLIEHHOCTN B COOTBETCTBUN C TEXHOOMMYECKMMI UHCTPYKLUAMM
PerynvpoBaHue napaMeTpoB KayecTBa NPoAyKLMU, HOPM pacxofa Cbipbsi 1 HOPMATMBOB BbIX04a rOTOBON
MPOAYKLIMK B NPOLIECCE BbIMOJIHEHNS TEXHOJIOTMYECKUX OMepaL/nii MPon3BoACTBa OUOTEXHOIOMMYECKON
NPOAYKLUMN A5 MWLLEBOIA NPOMbILLIEHHOCTN B COOTBETCTBUN C TEXHOIOMMYECKMMI UHCTPYKLUAMM
YnakoBKa roToBo Npoaykuum (boTexHoNornyeckon NpoayKLmMm ANs NuLLEBO NPOMbILLIEHHOCTK) B Tapy
Ha cneuunasbHOM TEXHONOrM4YeCKoM 060pyA0BaHUN

MapKMpOoBKa yNakoBOK C FOTOBOI NPOAYKLUM (B1OTEXHONOrMYECKOoA NPOAYKLUMN ANs NALLEBON
MPOMBILLIEHHOCT) Ha CNeLUnasbHOM TEXHOI0rMYeCckoM 060pyLoBaHNUN

MpoBeneHne TeXHNYECKMX HabaoAeHNIA 3@ XOA0M TEXHOIOMMYECKOro npoLecca Npon3BoaCcTBa
BMOTEXHOIOrMYEeCKON NPOAYKLMA A5 MULLEBOIA NPOMBILLIEHHOCTN C BHECEHUEM MOJYYEHHBIX Pe3ybTaToB
B XKYPHasibl BEIeHNS TEXHOJIOrMYECKIX NPOLIECCOB MPOU3BOACTBA, B TOM YUC/E B 3/IEKTPOHHOM BUAE

Heobxonnmele ymeHUslNoAroTaBAMBaTh ChIPbE U PACXOAHbLIE MaTepuasbl K MPoLLeccy Npon3BOLACTBa
BVMOTEXHOIOrMYeCKONn NPOAYKL UM LS NMULWEBONA MPOMBILLIEHHOCTU B COOTBETCTBUN C TEXHOIOMMYECKUMY
WHCTPYKUMAMU 1 € cobntofeHnem npasun obpalleHus C CbipbeM
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OueHrBaTb Ka4yeCTBO Cbipba 1 NoayhabprnkaTos No opraHoNenTUYECKUM NOKa3aTeNIaM Mpu BbINOJIHEHNM
TEXHOIOrMYeCKNX onepaLmin Npon3BoACTBa BUOTEXHONOrMYECKON NPOAYKLMUN ANS NALLEBON
NPOMbILLNEHHOCTH

PaccuuTbiBaTb HEOOX0AUMBIA 06EM ChbIPbS U PACXOAHbIX MAaTEPMAIOB B NPOLIECCE BbIMOHEHUS
TEXHOJI0rM4eCKMx onepaLnin Npon3BoACTBa BUOTEXHONOrMYECKON NPOAYKLMN A5 NAULLEBON
NPOMBILLIEHHOCTY B COOTBETCTBMM C TEXHONOM NYECKUMWN UHCTPYKLUAMU

3KcnnyaTupoBaTb 060pyLOBaHME AN NPOM3BOACTBA BMOTEXHONOrMYECKOW NPOAYKLMN ANS MULLEBOW
MPOMBILLIEHHOCTY B COOTBETCTBMM C TEXHONOM NYECKUMU UHCTPYKLUAMU

dKcnnyaTupoBaTb 060pyLOBaHME 415 YTAKOBKM FOTOBON NPOAYKUUN (BMOTEXHOOMMYECKON NPOAYKLUN
ANS NMULLEBO MPOMbILLIEHHOCTM) B Tapy Ha CneLmaibHOM TeXHONornyeckom obopynoBaHmm
3kcnnyaTupoBaTb 060pyA0BaHNE A5 MapKUPOBKN FOTOBOW NPOAYKLMM (BMOTEXHONOMrMYECKON NPoayKL MK
ANS MULLEBON NPOMbILLIEHHOCTHY) Ha CneLnanbHOM TEXHON0rM4eckom 0bopyaoBaHmum

MopfnepXunBaTb YCTAaHOBJIEHHbIE TEXHOJIOTUEN PEXUMBI U PEXUMHbIE NapaMeTpbl 060pyLoBaHNS ANs
Npon3BOACTBa BUOTEXHONOrMYECKON NPOAYKLMN AN NMULLEBOW MPOMbILLIEHHOCTM

PerynnpoBaTb TEXHOJIOMMYECKMe NpoLecChl NPOM3BOACTBA NPOAYKTOB BMOCKHTE3 NO NOKa3aHUaM
KOHTPONbHO-N3MEepPUTENbHbIX MPUBOPOB 1 pe3ynbTaTaM aHaM30B Ha OCHOBE ONpeaesieHns
TEeXHOJI0rMY4eCKMX napamMeTpoB MpoLLeccoB NPoON3BOACTBa NPOLYKTOB BMOCUHTE3a

YCTpaHATb NPUYMHbI, BbI3bIBalOLLMeE yXYyLLEHWe KayeCcTBa NPOAYKLMNN U CHUXKEHWNE NPOU3BOANTENIBHOCTU
TexHosornyeckoro obopynosaHns Npon3BoACTBa OBUOTEXHONOMMYECKON NPOAYKLMUN ANS NULLEBON
NPOMbILLNEHHOCTY

MopLepXunBaTb YCTAaHOBIEHHbIE TEXHONOMMEN HOPMATMBLI BIXOAA U COPTHOCTU BUOTEXHONOrNYECKON
NPOAYKLUN NS NULLEBON NPOMbILLAEHHOCTU B COOTBETCTBUM C TEXHOJIOMMYECKUMUN UHCTPYKLMAMM
HacTpanBaTb nporpaMMy TEXHOOMMYECKOro npoLecca Npom3BoACcTBa BMOTEXHONOrNYECKON NPOAYKLMM
ANS MULLEBOA MPOMbILLAEHHOCTY

Monb30BaTbCs NPOMECCMOHANbHBIMY KOMMNbIOTEPaMU U CNeLUann3mpoBaHHbIM NPOrpaMMHbIM
obecneyeHnem npm 06paboTKe AaHHbIX KOHTPOJSILHO-U3MEPUTESNbHLIX MPMOOPOB 1 aBTOMATUKN
Npou3BOACTBa BUOTEXHONOrMYECKON NPOAYKLMIN A5 NULLEBOW NPOMbILLIEHHOCTM

icnonb30BaTb Cneunann3npoBaHHOE NpPorpaMMHoe obecneyeHme B MPoLLecce BbINOJIHEHNS
TEeXHOJI0rM4eCKmnx onepaLmin Nnpon3BoLCTBa

BVMOTEXHOIOrM4eCKON NPOAYKL MM AN1S MULWEBON MPOMBILLIEHHOCTU B COOTBETCTBUN C TEXHOOMNYECKMMY
WUHCTPYKLUMAMU

Vicnonb3oBaTb MHOPMALIMOHHBIE N TEIeKOMMYHUKALMOHHbIE TeXHOoornn cbopa, pasmMeLleHmns, XxpaHeHus,
HakonaeHus, npeobpa3oBaHna 1 Nepefayn faHHbIX B MPOEeCCUOHANIbHO-0PUEHTUPOBAHHbIX
NH(OPMALMOHHBIX CMCTEMaX NPOM3BOACTBA BMOTEXHONOr MYECKON NPOAYKLAM A5 MULLEBON
NPOMBILLIEHHOCTY

MpuMeHATbL CpeacTBa MHAMBUAYAJIbLHON 3alLMThl B MPOLECCe BbINOJHEHNS TEXHONOrMYEeCKMX onepaLmn
NpoV3BOACTBa BMOTEXHOIOMMYECKON NPOAYKLMN ANF MULLEBON MPOMbILLIEHHOCTU B COOTBETCTBMM C
TEXHOJIOrMYeCKMMMN UHCTPYKLUAMN

BecTv Npon3BOACTBEHHbLIN OKYMEHTOOBOPOT NO TEXHOOMMYECKOMY MpoLeccy NpoM3BoACTBa
B1OTEXHOIOrMYECKON NPOAYKLUN ANS NULLEBON NPOMBILLAEHHOCTH, B TOM YMC/E B 3/IEKTPOHHOM BUAe

HeobxoavMble 3HaHUATOPSA0K NPUEMKM, XPaHEHUS N MOATOTOBKM K UCMOJIb30BAHMIO ChIpbS,
nonydabpukaToB, pacXo4HOr0 MaTepuasa, UCrNosib3yeMbIX NPV NPON3BOACTBE BMOTEXHONIOrNYECKON
NPOAYKLMN ANS MULLEBOIA NPOMbILLIEHHOCTK

Moka3aTenn KavyecTBa Cbipbs, NoayhabpukaToB, PaCXOAHOr0 MaTepuana 1 roToBOW NPOAYKLMMN Npu
NPOM3BOACTBE BMOTEXHOIOrMYECKON MPOAYKLMI A5 MULLEBO NMPOMbILLIEHHOCTY

HopMaTuBbl pacxofoB Cbipbs, NoayhabpnKaToB, pacXoLHOro MaTeprana, BbIXo4a roTOBOW NPOAYKLMW NpK
MPOM3BOACTBE BMOTEXHOOrMYECKON MPOAYKLMI A5 MULLEBO NMPOMbILLIEHHOCTY

MopsiAOK M NepruoaNYHOCTb MPOU3BOLCTBEHHOrO KOHTPOJISl KQ4YeCTBa Cbipbs, NonychabpnkaTos, pacXxoLHOro
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MaTepuana, UCrnoJib3yeMbiX Mpy NPOU3BOACTBE BUOTEXHONOrNYECKOW NPOAYKLIAN S MULLEBON
MPOMBILLIEHHOCTW, FOTOBON NPOAYKLUN

Ycnosusi ctepunbHon paboTel, npuemMbl 0Tbopa npob, TexHoNorna npouecca gepMeHTaunn, CyLIHOCTb
NpoLLeccoB npeaBapuTenbHon 06paboTkn 1 punbTpaLmmn, SKCTPaKLMK, MOHOOBMeHHON copbuun,
0CaXK[eHus, CyLIKN B MPON3BOACTBE NPOAYKTOB BMOCUHTE3a, TEXHONOrUM NepepaboTKn 1 yTuansauum
OTX0[L0B

MeToAbl KOHTPONSA KaYecTBa NPOAYKLMK, MPUYMHbI Bpaka NpoayKLUM U Mepbl MO UX YCTPaAHEHMIO Ha
KaXXZOoM CTafgumn TEXHONOrMYeCcKoro npoLecca Npor3BoACcTBa OBMOTEXHOIOMMYECKON NPOAYKLMN ANs
NULLEBON NPOMBILLAEHHOCTU

MpaBuna MapKMpPOBKMW rOTOBOWN MPOAYKLMM NPy NPOU3BOACTBE BUOTEXHOIOMMYECKON NPOAYKLUMUN ANnA
MMLLEBOW NPOMBILLIEHHOCTK

OCHOBbI TEXHONOr MU NPON3BOLACTBA BUOTEXHONOrMYECKON NPOAYKLMN A5 NULLEBON NPOMbILLAEHHOCTY
OCHOBHble TEXHOMOrMYeckme onepauun n pexnmsl paboTel TEXHOIOrM4eCcKoro o6opynoBaHNs no
NPOU3BOACTBY BUOTEXHONOMMYECKON NPOAYKLMUNA ANS MULLEBON NPOMbILLAEHHOCTU

HazHa4yeHus, NpUHLMMbI AeNCTBMA N YCTPONCTBO 06opyLoBaHMA, cucteMm 6€30MacHOCTU U CUFHANU3aLnm,
KOHTPObHO-N3MEPUTENbHbLIX MPUOOPOB N aBTOMATUKMN NPON3BOACTBa BUOTEXHONOrMYECKON NPOAYKL MK
L1151 NALLEBOW NPOMBbILLIEHHOCTY

MpaBuna skcnayaTauum TexHonornyeckoro obopynosaHms, cnctem 6e3o0macHOCTY U CUrHaNM3aLmm,
KOHTPONbHO-U3MEpPUTENbHbIX NPUOOPOB U aBTOMATUKIN NPOU3BOACTBa BUOTEXHONOrMYECKON NPOAYKL MK
LS NALLEBOW NPOMBILLIEHHOCTH

MopsLoK perynmpoBaHus napamMeTpoB paboThbl TEXHONOMMYECKOro 060pya0BaHNSA N CPeACTB aBTOMATUKK
Npou3BOACTBa BUOTEXHONOrMYECKON NPOAYKLMN A5 NMULLEBOW NPOMbILLIEHHOCTM
CneumanusnpoBaHHoe NporpaMmHoe obecneyeHne n cpefCcTBa aBTOMaTU3aLMM B MPON3BOACTBE
Br1OTEXHONIOMrMYECKON NPOAYKLUN NS NULLEBON NPOMbILLAEHHOCTH

CocTaB, QYHKLNN 1 BO3MOXXHOCTU NCMONb30BaHNSA MHOPMALIMOHHBIX U TENEKOMMYHUKALNOHHbIX
TEXHONOrNA ANg aBTOMaTU3MPOBaHHON 06paboTKN MHGOPMaLMK C UCNOAb30BaHMEM NEPCOHANbHbIX
3/1eKTPOHHO-BLINUCSINTENbHBIX MALLUH W BbIYNCIUTENbHBIX CUCTEM, MPUMEHSEMbIX B aBTOMATU3NPOBaHHbIX
TEXHOJIOrMYECKUX IMHMAX NPON3BOACTBa BUOTEXHONOrMYECKON NPOAYKLMIN ANS NMULLEBON
NPOMBILLNEHHOCTH

MeTonbl 1 cpencTBa cbopa, 06paboTku, xpaHeHUs, Nepesayn 1 HaKoNIEHNS MHADOPMaLIUK C
MCcnob3oBaHMeM 6a30BbIX CUCTEMHbIX MPOrPaMMHbIX MPOAYKTOB M NAaKeTOB NPUKIALHbLIX MPOrpaMM
MpPOV3BOACTBA BMOTEXHOIOMMYECKON MPOAYKLMN L8 MULLEBOA MPOMBILLIEHHOCTU
[lokyMeHT0060pOT, NpaBuia 0OHOPMAEHUS U NEPUOLNYHOCTb 3aM0JHEHUS AOKYMEHTaLUM Npu
Npou3BOLACTBE BUOTEXHONOrMYECKON NPOAYKLIMN A5 NULLEBOW NPOMbILLIEHHOCTU, B TOM YKCE B
3/1eKTPOHHOM BUge

TpeboBaHMs oxpaHbl TpyAa, CAHUTAPHON 1 NoXXapHoM 6e30MacHOCTY NPU TEXHUYECKOM 0OCYXUBaHUMN U
3KCMIyaTaLunm TEXHONOrnyeckoro obopyLoBaHus, cuctem 6e30nacHOCTM U CUTHaM3aLMmn, KOHTPOJIbHO-
n3MepuTenbHbIX NPUBOPOB N aBTOMATUKM NPOU3BOACTBA OMOTEXHONOrMYECKON NPOAYKLMN ANS NMULLEBOW
MPOMbILLEHHOCTU

[pyrvne xapakTepucTunkmn

3.2. 0606LLeHHas TpyaoBas hyHKUUS

HanmeHoBaHMne

JNlabopaTopHbI KOHTPOJIb KavyecTBa M 6e30nacHOCTY Cbipbs, NonydabprMkaToB 1 rOTOBOW NPOAYKLNN B
npoLecce Npor3BoACTBa BMOTEXHONOrMYECKON NPOAYKLNM A5 NMULLEBON MPOMbILWIEHHOCTUKOA
BYpoBeHb

KBanugukaymmng
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MpouncxoxxaeHne
0606LLeHHON
TpyAoBon yHKUMNOpUrnHan X 3anMcTBOBaHO U3 OpUrnHana

Kog

opurnHana
PerncTpauvnoHHbIn
HoMep

npodeccroHabHOro cTaHaapTa

B03MO)KHble HAUMEHOBaHMA OOJHKHOCTEN, NPotheccmi
NabopaHT-Mukpobuonor

NabopaHT-nonsiporpacduncT

JNlabopaHT cnekTpanbHOro aHasm3a

NabopaHT XxMMNKo-baKTepnonornyeckoro aHanmsa

JNlabopaHT xumMmnyeckoro aHanm3a

TpeboBaHua kK obpa3zoBaHuto n 0byyeHntoCpenHee npodeccroHanbHoe 0bpa3oBaHue - MPOrpamMMmbl
MOATrOTOBKM KBaNIMGULMPOBAHHbLIX paboymx (CnyxaLimx)

TpeboBaHMA K OMbITY NpakTU4eckon paboThbl-

Ocobbie ycnosus

aonycka kK pabotellpoxoxaeHne oba3aTesnbHbIX NpeaBapuTesbHbIX (MPU NOCTYNAeHUN Ha paboTy) 1
nepuoanyecknx MegMLMHCKMX 0CMOTPOB (06CnenoBaHNin) paboTHMKOB, 3aHATLIX Ha TSHXKeNbIX paboTax 1 Ha
paboTax C BpeAHbIMU U (M) OMaCcHbIMUX YC0BUSMU TPy Aa

MpoxoXxaeHne NHCTPYKTaXKel, 06y4eHUst 1 NPOBEPKN 3HAHWIA NO OXpaHe Tpyaa

Opyrune
XapaKTepuCTUKMPeKoMeHayeTCs 4ONONHUTENbHOE NpodheccnoHanbHoe obpa3oBaHmne - MporpaMmbl
NOBbILLEHNA KBaM(UKALMN He pexxe 0OHOro pasa B Tpu roga

[lonoNHNTENbHbIE XapaKTEPUCTUKM

HanmeHoBaHMe JOKyMeHTa

Kopn

HaumeHoBaHWe 6a30B0OM rpynnbl, 4OJHKHOCTH
(Mpodheccnn) nam cneunansHoOCTH

OK381310nepaTopbl yCTAHOBOK M0 nepepaboTke XMMUYECKOr0 ChIpbS
ETKC 9 § 99J1abopaHT-Mukpoburonor (3-n pa3psa)

§ 116J1abopaHT-nonsiporpadncT (4-n pa3psa)

§ 148J1abopaHT cnekTpasbHOro aHaam3a (2-n paspag)

§ 1541abopaHT XMMMKO-baKTEPMOIOrM4ECKOro aHaans3a
(3-1 paspsn)

§ 156J1abopaHT XxMMmMYeckoro aHanam3a (3-n pa3psn)
OKMNATP13265/1abopaHT-Mukpobuonor

13321/1abopaHT XMMNYECKOro aHan3a
0OKCO02.19.01.02/1abopaHT-aHaNUTUK

3.2.1. TpynoBas (hyHKLNA

HanmeHoBaHue
MpoBeneHne opraHn3aLMOHHO-TEXHNYECKUX MeponpuaTuin gns obecnevyeHmns nabopaTopHOro KOHTPOJIA
KayecTBa 1 6€30MacHOCTU Cbipbs, N0Ay¢abprkaToB 1 FOTOBON NPOAYKLMM B NpoL,ecce Npon3BoACTBa
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BVMOTEXHOIOrMYECKON MPOAYKLMN AN18 NULEBON NpoMblluieHHoCTUuKog
B/01.4YpoBeHb

(mopypoBeHb)

KBanugukauymmng

MpouncxoxaeHne
Tpyaoson yHKUMMOpurmHan X 3aMMCTBOBAHO M3 OpUrMHana

Kog

opurrnHana
PerncrtpauunoHHbIn
HoMep

npodeccroHabHOro cTaHaapTa

TpyaoBble 4ENCTBUA

MonrotoBka paboyero MecTta, CpeacTB nsMepeHus, npubopos, nabopaTopHOro 060pyA0BaHUSA, XMMUYECKOW
NoCyAbl N MIHCTPYMEHTOB, HeobXxoAUMbIX A5 MCCNeAoBaHNs COCTaBa Cbipbs, NoaydabprnkaToB 1 NPOAYKTOB
NMUTaHWUS, B COOTBETCTBMM C UCMOJIb3YEMbBIMU METOAAMM aHaIM3a KavyecTBa, TpeboBaHMAMN HOPMATUBHO-
TeXHNYECKON AOKYMeHTaunn, TpeboBaHNAMKU OXpaHbl TPyAa U 3KoN0rnyeckon 6e30nacHOCTU B npoLecce
npon3BoACcTBa BMOTEXHONOrMYECKON NPOAYKLINW OAS NMULLEBON MPOMBbILLIEHHOCTH

MoAroToBKa pacxofHbIX MaTeEPMAnoB, B TOM YNCIE XXUAKUX, TBEPbIX, ra3000pa3HbIX Npob, pacTBOPOB
3aaHHON KOHLIEHTPaL MK, peakTUBOB M NUTATENbHbLIX Cpel Aas NMPOoBeAEeHNA KOHTPOAA He0BX0ANMbIX
napaMeTpoB Cbipbs, NoayhabprkaToB M NPOAYKTOB MUTaHNSA B COOTBETCTBUMN CO CTaHAAPTHbIMU
(aTTecToBaHHbIMW) MeToAUKaMU, TPEOOBAHUAMN HOPMATUBHO-TEXHNYECKON OOKYMeHTauumn, TpeboBaHUAMM
OXpaHbl TPyAa U1 3K0JIOrn4yeckon 6e3onacHoOCTK B NpoLecce Npon3BoACTBa BnoTexHONOrNYecKom
npooykunn onAd I'IVILLI,eBOI7I MPOMbILLINEHHOCTN

TexHn4yeckoe obcnyxmBaHme ncneliTatensHoro obopynosaHma gnsa nabopaTopHOro NCCiefoBaHUA CoCTaBa
Cblpbs, NoNyabprkaToB U NPOAYKTOB MMTAHUS B COOTBETCTBUM C NAaHaMU-rpatmkaMmn 1 pernaMeHTamum,
YCTaHOBJ/IEHHbIMY 3KCMyaTaLMOHHON JOKYMEHTaLUmMen npouecca Npon3BoacTBa BMOTEXHOIOr MYECKOM
NPOAYKUUN ONS NALWLEBON NPOMbILLIEHHOCTU

OcyuwiecTBneHne 6e30NacHOro XxpaHeHUs, MPUMEHEHNS N TPAHCMOPTMPOBKM PEAaKTMBOB, MaTepPUaos,
S00BUTBIX N OrHEOMACHbIX BELLECTB B COOTBETCTBMM C TPEOOBAHUSAMUN HOPMATUBHO-TEXHNYECKOW
JOKYMEHTaLMN, OXPaHbl TPyAa W 3Koaornyeckon 6e3onacHoCTy B npoLecce NabopaToOpPHOro KOHTPONS
KayecTBa 1 6€30MacHOCTU Cbipbs, Noay¢abprkaToB 1 FOTOBON NPOAYKLMMN B NpoL,ecce Npon3BoACTBa
OMOTEXHOIOMMYECKON NPOAYKLUMUN NS NULLEBON NMPOMBILLIEHHOCTU

MpoBefeHne yyeTa N CBOEBPEMEHHOWN NHBEHTapM3aLMM NO BCEM OMepaLnamM, CBA3aHHbIM C MPUXOLOM,
ABV/XEHUEM N PAaCXOL0M PeaKTMBOB, MaTepPUanoB, MHCTPYMEHTOB, 060pyaoBaHWA, CPeacTB
WUHAMBUAOYANbHOW 3aLUTLI NMpK NabopaToOpHOM KOHTPOJIE KavyecTBa 1 6€30MacHOCTU ChipbS,
nonyabpmnkaToB 1 rOTOBOM MPOAYKLMMW B MpoLecce Npon3BoACTBa BMOTEXHOMOr MYECKOM NPOAYKLMM 414
NMLW,EBON NPOMBILLEHHOCTU, B TOM YWCAE B 3JIEKTPOHHOM BUAE

HeobxonvMble yMeHUs
OueHuBaTb COCTOSHNE paboyero MecTa slabopaTopun Ha COOTBETCTBMUE TPebOBAHMAMM HOPMATUBHO-
TEeXHNYECKOoW AOKYMEHTaL MK

M0/1b30BaTbLCS OCHOBHbLIM 1 BCMIOMOraTesIbHbIM J1abopaTopHbIM 060pYyI0BaHMEM, XMUYECKO MOCY A0 NpK
npoBefeHnn N1abopaTopHOro UCCNe0BaHNs COCTaBa Chipbs, NOY(habpMKaToB 1 NPOAYKTOB MMTAHUSA

OCyWwecTBAATb MbiTbe, CYLIKY U CTEPUIN3ALIAI0 XMMUYECKO NOCYAbl AN NpoBeAeHns nabopaTopHoro
NCCNenoBaHNS COCTaBa Cbipbs, NoNydabpukaToB N NPOAYKTOB NUTaHUA
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[OTOBUTb PEaKTWBbI N PacTBOPbI 3af@aHHON KOHUEHTpauunn, nnTaTesibHble Cpebl 3aAaHHOro CoCTaBa B
COOTBETCTBUK C 3afa4aMn NccnenoBaHNA CoOCTaBa ChlpbA, I'IOJ'Iyd)a6pI/IKaTOB N NPOAYKTOB NUTaHNA

OTbupaTb CpeAcTBa M3MepeHus, Npubopsbl, NabopaTopHoe 060pyJ0BaHME, XMMUYECKYIO MOCYAY W
VHCTPYMEHTBI, HeobXxoanMble A UCCIe0BAaHMA COCTaBa Cbipbs, NoaydabprkaTos 1 NPOAYKTOB NMUTAHMS,
B COOTBETCTBMU C UCMOJIb3YyEMbIMI METOaMUN NCCNIE0BAHN

OT6upaTb Npobbl Cbipbsi, NoNydabprkaToB, rOTOBOM NPOAYKLMM HA Pa3HbIX 3Tanax NpoM3BOACTBa
MULLEBLIX NPOLYKTOB B COOTBETCTBUM CO CTaHAAPTHLIMW MeToAamMu npobooTbopa

HacTpauBaTb nabopaTopHoe ob6opynoBaHNe 1 NPOM3BOAUTL KasMBPOBKY MEPHOI NOCYAbl ANs NPOBeAeHNs
aHanM3a Cbipbs 1 MPOAYKTOB MUTAHNSA B COOTBETCTBUM C MHCTPYKLIMAMM MO 3KCMyaTaluuy 06opynoBaHus

MoonepXuBaTb B UCMPABHOM COCTOSHUM NabopaTopHoe obopynoBaHNe AN NPOBEAEHNS aHaM3a Cbipbs U
NPOAYKTOB MUTAHNSA B COOTBETCTBUM C MHCTPYKLUAMM MO 3KCMyaTauum obopyaoBaHus

PaccumTbiBaTb KONMYECTBO PEAKTUBOB 1 PAcXOHbIX MaTepnanos, Heobxoanmblx ons becnepeboliHoi
paboTbl nabopaTopuu, C y4eToM 06beMa BbINOJIHAEMbIX UCCNELOBAHUIA

Cobntonath TpeboBaHUs OXpaHbl TPyAa Npu paboTe C XMMUYECKUMI BeLLLeCTBaMU (KMCI0TaMuU, Lelodamu,
TOKCWYHbBIMU BELLLECTBAMM, IErKOBOCMIAMEHSALUMICS BELLECTBAM) U UCMbITaTeslbHbIM 060pya0BaHNEM

MpoBepaTb CPOKM OENCTBUA MPUMEHSEMbIX CTaHAAPT-TUTPOB, XMMNYECKNX PEAKTNBOB 1 PaCTBOPOB
MpoBepsATb CPOKM LENCTBUS aTTECTATOB UM CEPTUDUKATOB MPUMEHSEMbIX KOHTPOJIbHO-N3MEPUTENbHbIX
npubopos

nOJJ,FOTaBJ'II/IBaTb I'Ip06bl, MaTepunalibl, KOMNNEKTYOLWNE n3penna n NCnblTatesibHoe o6opy,uOBaH|/|e ons
nposeneHnsa nabopaTopHOro nccaefoBaHMsa CocTaBa Cbipbs, NoaydabpukaToB 1 NPOAYKTOB NMUTaHMA
AHanunsnpoBaTb paboyee 3afaHMe Ha MOArOTOBKY PACTBOPOB, MaTEPMAIOB KOMMIEKTYIOWMUX U3LENNA ANs
nposefeHns N1abopaToOPHOro NccaefoBaHNsa COCTaBa Cbipbs, NoayHabpnuKaToB 1 NPOAYKTOB NMUTaHMA B
COOTBETCTBUM C TPEOOBAHMAMMN TEXHOJIOMMYECKON AOKYMEHTALMM

CocTaBnATb 3a8BKM Ha NabopaToOpHYO NOCYyLy, PEaKTUBLI U MaTepuasbl B COOTBETCTBMM C MCMOJIb3YEMbIMU
MeToLaMu NccaenoBaHNN

[Tonb30BaTbCA cnednanbHbIM MPOrpaMMHbIM obecneyeHnem Nnpwn BbINOJIHEHUN aHa/1IN30B na60paTopHoro
nccaenoBaHMA CoCTaBa Cbipbs, NoaydabpnkaToB 1 NPOAYKTOB MMTAHMA B COOTBETCTBUM C TpeboBaHUAMM
TEXHOJIOrMYECKON [OKYMEHTaLUM

Mosb30BaThCSA NPOECCUOHANbHBIMM KOMMbIOTEPAMU 1 CMEeLMaNN3NPOBaHHbLIM MPOrPaMMHbIM
obecneyeHunem npu 0bpaboTke AaHHbLIX KOHTPOJbHO-U3MEPUTENbHBIX MPMbopoB 1 nabopaTopHOro
obopynoBaHua

cnonb3oBaTb MHGOPMALIMOHHbIE N TENEKOMMYHMKALIMOHHbIE TeXHON0rMM cbopa, pasMeLLeHns, XpaHeHns,
HakonaeHus, npeobpa3oBaHna 1 Nepefayn faHHbIX B MPOEeCCUOHAIbHO-0PUEHTUPOBAHHbIX
NHOPMaLMOHHBIX CUCTEMAX B MpoLecce Npon3BoACcTBa BUOTEXHONOrMYECKON NPOAYKLMN AN NULLEBON
NPOMBILLEHHOCTH

MprMeHATb B NpoLlecce NabopaTopHbIX MCCeA0BaHNA KavyecTBa M 6e30nacHOCTY Cbipbs, NonydabprkaTos
1 NPOLYKTOB MUTAHUS CNELoAeXay U CPeaCTBa MHAMBNAYaNbHOW 3alWunT

BecTun n cocTaBnsATb HEO6X0AMMYIO NOKYMEHTALMIO Mo NOAroToBke nabopaTtopHoro obopynoBaHms u
pPacXoOHbIX MaTepunasoB, B TOM YNC/1e B 3JIEKTPOHHOM Buae

HeobxoonMble 3HaHUS
TpeboBaHma kK paboyemy MecTy B nabopaTopun No NpoBeAeHNO NCCIeA0BAHUN KavyecTBa Cbipbs,
nonygabprnkaToB U NPOAYKTOB NMUTAHUSA

MpaBuia NOAroTOBKM K paboTe 0CHOBHOMO M BCMOMOraTe/ibHOro labopaTopHOro 060opynoBaHUS Os
BbINOJIHEHUS 1TabOPATOPHOrO NCCNEN0BAHNA COCTaBa Chipbs, NOAYHDabPMKATOB U NPOAYKTOB NUTAHWS
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MpaBuia paboTbl C XMMUYECKOW NOCY 10/, peakTMBaMu, MaTepranamu n nabopaTopHbIM 060pya0BaHMEM
MPW BbINOJIHEHNW aHAIM30B 1abopaTOPHOro UCCNel0BaHMS COCTABA Chipbs, NONY(habprkaToB 1 NPOAYKTOB
NMUTaHUS B COOTBETCTBUN C TPEOOBAHMAMYN TEXHONOTMYECKON JOKYMEHTaLMM

MpaBuia XpaHEHUS XUMNYECKIX PEaKTBOB, NPob B COOTBETCTBMU CO CTaHAApPTaMu

Cnocobbl MbITbA 1 ,EI,GBI/IH(*)GKLI,I/II/I XUMUNYECKON nocyabl ona nposeneHnsa pas3siMdHbIX BUOOB aHa/M3a ChbipbA,
FIOJ'Iyq386pI/IKaTOB, roTOBOM NPOAYKLMWN Ha Pa3HbIX 3TanaX NMpon3BoAcCTBa MULLEBBLIX MPOAYKTOB

Buabl, Ha3Ha4YeHMe 1 YCTPONCTBO NlabopaTopHOro 060pyA0BaHUSA ANF NPOBEAEHNS Pa3/INYHbIX BUOB
aHaNm3a cbipbs, NosydpabprkaToB, rOTOBOM NPOAYKLIMU Ha Pa3HbIX 3Tanax NpoM3BoACTBa MULLEBLIX
MPOAYKTOB

Cnocobbl NpUroToOBNEHNS PaCTBOPOB 1 METO/bI UX PACYETOB B COOTBETCTBUMN C UCMOJIb3yEMbIMA METOAAMM
nccnenoBaHum

Cnocobbl onpeaeneHns KOHLEHTpaLUuy pacTBOPOB MPU BbIMOJHEHNUM 1abopaTopHOro NCCnen0BaHus
COCTaBa Cblpbs, NOyhabpMKaToB 1 NPOAYKTOB NUTAHMUS

MpaBuna NoAroToBKM Npob Aas nposeaeHMsa NabopaTopHbIX NCCIeA0BaHNI COCTaBa CbipbS,
noayabpnkaToB 1 NPOAYKTOB MUTAHUS MO TOYKAM KOHTPOJIS Ha Pa3HbIX 3Tanax Npou3BOACTBa NMULLEBbIX
NPOAYKTOB B COOTBETCTBUMN CO CTaHAAPTHLIMU MeTogamu npobooTbopa

MeTobl NPOBEAEHUS UCMbITaHW 06Pa3LI0B Chipbs, NOAYHabpPUKaTOB, BCMIOMOraTe/lbHbIX MaTEPUAOB U
rOTOBOW MPOAYKLIMIA Ha Pa3HbIX 3Tanax Npou3BOACTBA MULLEBLIX NMPOAYKTOB

HopMaTUBHO-TEXHNYECKas AOKYMEHTaLWs No NpoBeAeHo NabopaTopHbIX aHaIM30B CbipbS,
nonyabpukaToB, FOTOBOW NPOAYKLIMM Ha Pa3HbIX 3Tanax Npov3BOACTBA MULLEBbLIX MPOAYKTOB

KayecTBeHHble XapaKTePUCTUKU Cbipbsi, MoaydhabprkaToB N FOTOBOW NPOAYKLMM B COOTBETCTBUM C
TpeboBaHNAMU HOPMATUBHO-TEXHNYECKON [OKYMEHTaLMN B MPOLECce NpoM3BOACTBa BMOTEXHOIOrMYECKON
MPOAYKLMMN 415 MULLEBOA NMPOMBbILLIIEHHOCTY

TpeboBaHMA 0XpaHbl TPYAa B XMMUYECKOW 1 MUKpobuosiornyeckon nabopatopun ons pasnnyHbix BUAOB
aHanM3a cbipbs, NoaydabpnkaToB, rOTOBON NPOAYKLMN Ha pa3HbIX 3Tanax NPOM3BOACTBA NMULLEBbLIX
NpPoOaYKTOB

CocTaB, (OYHKLIMIA N BO3MOXHOCTU UCMOJIb30BaHMS NHHOPMALIMOHHbIX 1 TENIEKOMMYHUKALVOHHbIX
TEXHOJIOTUiA A1 aBTOMATU3NPOBAHHON 06paboTKN MHGOPMALIMK C UCMOb30BAHMEM NEPCOHANbHbIX
3/1EKTPOHHO-BbIYNCIMTENbHBIX MALUUH U BLIYUCIMTENbHBLIX CUCTEM, MPUMEHSIEMbIX B @aBTOMATU3NPOBAHHbIX
TEXHOIOrMYEeCKMX IMHUSAX B NPOLLecce NPoM3BoACTBa OMOTEXHONOrMYECKON NPOAYKLUW ANS NULLEBOWA
MPOMbILLIIEHHOCTK

MeToabl 1 cpencTBa cbopa, 06paboTKM, XpaHEHUS, NEPeaadn 1 HaKOMIEHNS MHPOPMALIAK C
NCMoJib30BaHNEM 6a30BbIX CUCTEMHbIX NMPOrPaMMHbIX MPOAYKTOB 1 NakeToB NPUKAaAHbLIX MPOrpamMmm B
npoLiecce Npoun3BoACTBa BUOTEXHONOMMYECKON NPOAYKLMNA IS MULLEBOA MPOMbILLIEHHOCTU

TpeboBaHWs OXpaHbl TPYAa, CAHUTAPHON, NOXAPHOW 1 3KOOrMYeckon 6e30NacHOCTY NPU TEXHNYECKOM
06CNyXMBaAHMM 1 3KCMyaTaLMU TEXHONOrMYeckoro obopyLoBaHus, cuctem 6e30nacHOCTU 1
CUrHaNM3aunmn, KOHTPOJIbHO-N3MEPUTENbHBIX MPUBOPOB 1 aBTOMATKKIK NpoLecca NPou3BoACTBA
BMOTEXHOIOrMYEeCKON NPOAYKLMIA A5 MULLEBOWA NPOMbILLIEHHOCTY

Jpyrue xapakTepucTrku

3.2.2. TpynoBasa pyHKUNSA
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HanmeHoBaHue

MposeneHne nabopaTopHbLIX NCCIEA0BAHUIA KaveCTBa U 6e30nacHOCTM Cbipbs, NonyghabpukaToB 1 roTOBON
NPOAYKLMN B NpoLIecce Npon3BoAcTBa BOTEXHOIOrMYeCKON NPOAYKLNN A5 MULLEBON
npoMbineHHoCcTKoaB/02.4YpoBeHb

(mopoypoBeHb)

KBangukaumng

MpouncxoxxaeHne Tpynoson pyHKUUMOpUrmHan X 3aMMCTBOBaHO M3 OpuruHana

Koa

opuruHana
PerncTpaumnoHHsblit
HoMep

MpPogeCccroHaibHOro CTaHaapTa

Tpynosble fencTens

OT60p NPob MO TEXHONOrMYECKOMY LIMKY B NULLEBOW OpraHu3auumn Ana nposeaeHns nabopaTopHbIX
nccnefoBaHU KayecTa M 6e30MacHOCTH Cbipbs, NoaydabpukaTos 1 rOTOBOW NPOAYKLIMM B MpoLiecce
Npou3BOACTBa BUOTEXHONOrMYECKON NPOAYKLIMN AAS NMULLEBOW MPOMbILLIEHHOCTM

MpoBeneHne MMKPOBMONOrNYECKOro N XMMUKO-6aKTEPUOIOrMYeCKOro aHaan3a CocTaBa U napaMmeTpoB
Cbipbs, NonyhabpukaToB 1 roTOBOW NPOAYKLMM B MPOLECCe NPOU3BOACTBa BMOTEXHOIOM MYECKON
NPOAYKLUN ANS MULLEBOV NPOMbILLIEHHOCTN B COOTBETCTBMM CO CTaHAAPTHLIMU (aTTECTOBAaHHbLIMI)
MeToAMKaMu, TpeboBaHNAMU HOPMATUBHO-TEXHNYECKON [OKYMEHTaLMK, TPeHOBaHUSAMUN OXPaHbl TPyAa U
3KoJlornyeckon 6esonacHoOCTK

MpoBeneHne CneKTpasbHbIX, NOASPOrpatmyeckmx n NPobNPHLIX aHaAM30B COCTaBa M NapaMeTpPOB ChipbS,
nonydabprkaToB 1 rOTOBOW NPOAYKLUW B MPOLIECCE NPOVN3BOACTBA OBNOTEXHOIOMMYECKON NPOAYKLMUN ANs
NULLEBOI NPOMBbILLEHHOCTU B COOTBETCTBUM CO CTaHAAPTHbLIMK (aTTECTOBAHHLIMW) METOANKAMM,
TpeboBaHNAMN HOPMATUBHO-TEXHUYECKON AOKYMEHTaL MK, TPeO0BaHUSMMN OXPaHbl TPYAa U 3KOIOrM4eCcKom
6e3onacHoCcTuK

MpoBedeHne XUMUYECKNX 1 (PUINKO-XUMUYECKNX aHaIM30B COCTaBa M NapaMeTPoB Chipbs,
noaydabprkaToB 1 rOTOBOW NPOAYKLUM B MPOLIECCe NPOVN3BOACTBA ONOTEXHOIOMMYECKON NPOAYKLMUN ANs
NULLEBOI NPOMBbILLNEHHOCTU B COOTBETCTBUM CO CTAaHAAPTHbLIMK (aTTECTOBAHHLIMW) METOANKAMM,
TpeboBaHNAMN HOPMATUBHO-TEXHUYECKON AOKYMEHTaL UK, TPeO0BaHUSMMN OXPaHbl TPYAa U 3KOIOrM4ecKom
6e3onacHoCcTuK

MpoBeneHWe opraHoNenTUYeCKUX NCCNef0BaHNI COCTaBa 1 MapaMeTpoB Chipbs, NonydabpukaTos u
rOTOBOW MPOAYKLMW B NPOL,Eecce NPOU3BOACTBa BUOTEXHONOrMYECKOW NPOAYKLN A5 MNLLEBON
MPOMBILLIEHHOCTY B COOTBETCTBMM CO CTaHAAPTHLIMM (aTTECTOBAHHbLIMUK) MeTOANKaMM, TpeboBaHUAMU
HOPMATMBHO-TEXHUYECKON AOKYMeHTaunn, TpeboBaHNAMMN OXpaHbl TPyAa U 3Konornyeckon besonacHoCcTu

MpoBeneHne 06paboTKmM, pacyeToB, OLIEHKI U PErUCTPaLUM Pe3yNbTaToB NCCIeOBaHNIA COCTaBa U1
NapaMeTpoB Chipbs, NoNypabpuKaToB U FOTOBON MNPOAYKLMI B NpoLiecce Npov3BoACcTBa
BMOTEXHOIOrMYECKON NPOAYKLMIA A5 MULLEBONA NPOMbILLIEHHOCTMN MO PErNCTPALVOHHBIM hopMaM, B
COOTBETCTBUM CO CTaHAAPTHLIMU (aTTECTOBAHHLIMI) METOANKAMM, TPEOOBAHMAMN HOPMATUBHO-
TEXHNYECKOW NOKYMeHTaLmMK, TpeboBaHNSAMU 0XpaHbl TPy A U 3KOJ0rM4eckoin 6e3onacHoCcTu

[OKyMeHTMpPOBaHWe pe3yibTaToB N1abopaTopHbIX UCCeA0BaHNA COCTaBa 1 MapaMeTpPOB ChipbS,
nonydabpunkaToB 1 rOTOBOI NPOAYKLMUM B NMPpoLecce NPoM3BOACTBA BMOTEXHONOrMYECKON NPOAYKLNN LS
MULLEBON NPOMBbILIEHHOCTU NMyTEM COCTABNIEHNS YYETHO-OTHYETHON JOKYMEHTALMU, ODOPMIIEHNS
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nabopaTopPHbIX XXYPHAIOB 11 MPOTOKOJIOB AJ1s MPOBEAEHMS PAa3/INYHbIX BULOB aHan3a Cbipbs,
nonyabpukaTos, FOTOBOW NPOAYKLMM Ha pa3HbIX 3Tanax Npovu3BOACTBA NMULLEBLIX MPOAYKTOB, B TOM
yucne B 3NEKTPOHHOM Bue

Heobxogumble ymeHus

OcyLwecTBASTbL 0TOOP, NPMEM, MAPKNPOBKY, y4eT Npob no TEXHOAOrMYEeCKOMY LINKY B NMULLLEBOW
opraHusauun aas npoeeaeHns nabopaTopHbIX UCCEN0BaHMIA KayecTBa U 6@30MacHOCTU ChipbS,
nonygabpunkaToB 1 roTOBOW MNPOAYKLMM B NpOLECCe NPOM3BOACTBa BMOTEXHONOr MYECKON NPOAYKLUMM ANS
NULLEBOI NPOMBbILLIEHHOCTU

[0TOBUTbL MHAWKATOPHbIE CPeabl A5 NPOBeAEeHNs NabopPaToOPHbIX UCCIef0BaHNI KaYecTBa 1 6e3onacHoCTu
Cblpbs, NONY(habprKaToB 1 rOTOBON NPOAYKLMI B MPoLIecce NPoM3BoACTBa OMOTEXHONOrNYeCcKoi
NPOAYKLMUN ANS MWLLEBOIA NPOMbILLIEHHOCTM

MpoBoaunTb NnabopaTopHble UCCefoBaHNA Cbipbs, M0aydabpnkaToB 1 rOTOBOWN NPOAYKLIMU B MpoLecce
Npon3BOLACTBa BUOTEXHONOrMYECKON NPOAYKLMN A5 NALLEBON NPOMbILLAEHHOCTU B COOTBETCTBUN C
perfnameHTamu

MoabupaTb N NpuMeHsaTbL Heobxoaumoe nabopaTopHoe 0bopyaoBaHME NS NPOBEAEHMNS Pa3HbIX BUAOB
nabopaTopHbIX NCCNefOoBaHUA Cbipbs, NonyhabprKaToB U rOTOBOW NPOAYKLIAM B NpoLiecce Nponu3BOACTBA
BVMOTEXHOIOrMYECKON NPOAYKLMN AN1F NMULLEBON MPOMbILLIEHHOCTY

PaccuuTbiBaTb NOrPeLLHOCTY (HeoNpeaeNeHHOCTN) pe3ybTaToB U3MePEHUA NPV NPoBeLEeHUN
nabopaTopHbIX UCCNIEA0BAHWIA Cbipbs, NOAYHabpuKaToB U FOTOBOW NPOAYKLMM B MpoLLecce Npon3BoACTBa
BMOTEXHOIOMMYECKON NPOAYKLUN NS NULLEBON NMPOMBILLAEHHOCTU

MpefacTaBnAThL AaHHbIE NPOBeAEHHbIX 1abopaTOPHbIX NCCEf0BaHUN Cbipba, N0y(habpnkaToB U rOTOBOM
NPOAYKLUMUN B MPOLLECCE NPON3BOACTBa BUOTEXHONOrMYECKON NPOAYKLMIN ANS NMULLEBOW MPOMbILLIIEHHOCTM
ObpabaTbiBaTb pe3ynbTaThl 1abopaToOPHbLIX UCCNef0BaHWI Cbipbs, NONY(habpukaToB 1 FOTOBON NPOAYKL MUK
COr/jlacHO MEeTOAMYECKUM YKa3aHUsaM 1 cneuudurke cneunann3npoBaHHoro obopyaoBaHus

Monb3oBaTbCs NPOMECCMOHANBHBIMU KOMMNbIOTEPAMK U CNELMANN3MPOBAHHBIM MPOrPaMMHbIM
obecneyeHunem npu 0bpaboTke AaHHbLIX KOHTPOJbHO-U3MEPUTENbHBIX MPMbopoB n nabopaTopHOro
obopynoBaHuUs B nNpoLiecce Npon3BoOACTBa BUOTEXHOOMMYECKON NPOAYKLUN NS NULLEBON
NPOMBILLNEHHOCTY

AHann3npoBaTb COCTOSHMUE CNeunann3npoBaHHoro obopynoBaHus npu npoesegeHnmn nabopaTopHoro
nccnenoBaHmns Cbipbs, NonyhabprkaTos M rOTOBOM NPOAYKLIMM B NpOLLecce NPOM3BOACTBA
BVMOTEXHONIOrMYECKON MPOAYKLMN A8 MULLEBOA MPOMbILLIEHHOCTU

AHanusnpoBaTb paboyme pacTBOPbLI Ha COOTBETCTBME TPEHOBAHUAM HOPMATUBHO-TEXHNYECKON
LOKYMEHTaLMM No npoedeHnto nabopaTopHbIX NCCAef0BaHWI Cbipbs, NoaydhabpukaTos 1 roTOBOW
NPOAYKLUMUN B MPOLLECCE NPON3BOACTBa BUOTEXHONOrMYECKON NPOAYKLMN AAS NMULLEBOW MPOMbILLIIEHHOCTM
OnpefensiTb 3Ha4eHNS KOHLLEHTpaLM BOAOPOAHbLIX MOHOB PAaCTBOPOB, CTEPUSILHOCTMW, aKTUBHOCTY MO
nogomeTpum

MoaroTaBnvMBaTb MOCEBHON MaTepuran Ang nabopaTopHbIX NCCEA0BAHUN Chipbs, NoNydabpnkaTos 1
rOTOBOWM MPOAYKLMUM B MPOLIECCE NPOMN3BOACTBA OMOTEXHOIOrMYECKON NPOAYKLUN ANS MULLEBON
MPOMBILLNEHHOCTH

KynbT1BUPOBaTb MUKPOOPraHU3Mbl 4118 1abopaToOpHbIX NCCNeA0BaHUIA Cbipbs, NonydabprkaTos U rOTOBOW
NpoAyKLMK B MpoLecce Npom3BoACTBa BMOTEXHONOrMYeCKOoN NPOAYKLUUM ANS NMALLEBOWA NPOMBbILLAEHHOCTH
YTunnsmposaTb Mukpobronornyeckne oTxonsl 1abopaTopHbIX MCCNe[0BAHNIA ChipbS, NOAY(HabpukaTos 1
rOTOBOW MPOAYKLMNM

MpuMeHATL MeTOLbl MUKPOBMONOrNYECKOro NN XUMUKO-6aKTEpMONOrn4eCKoro aHaamsa ans
nabopaTopHbIX CCnefoBaHWi Cbipbs, NoayhabpnkaToB 1 rOTOBOW NPOAYKLIMM B MpoLecce NpoM3BoOACTBa
BMOTEXHOIOMMYECKON NPOAYKLUN NS NULLEBON NMPOMBILLAEHHOCTU

HacTtpavBaTb paboTy obopyaoBaHus A8 NPOBeAEHUS CNEKTPasibHbIX, MOAsSpOrpaduyecknx n NnpobmpHbIX
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aHaNM30B B COOTBETCTBUW CO CTaHAAPTHLIMW 1 HECTaHAAPTHLIMU METOANKAMM B NPOLIECCe NPOM3BOACTBA
BUOTEXHOIOrMYECKON NPOAYKLNN NS MULLEBOW MPOMBbILLIEHHOCTH

Mpon3BoANTb OLIEHKMN U OCYLLECTBASATb KOHTPOJIb BbINMOJIHEHNSA CMEKTPasIbHbIX, NOJASAPOrpatnyeckmx 1
NPoBUPHbIX aHaNM30B Cbipbs, NoyPabpuKaToB 1 rOTOBOW NPOAYKLIMM B NPOLIECCe NPOM3BOACTBA
BUOTEXHOIOrMYECKON NPOAYKLNN A5 MULLEBON MPOMBbILLIEHHOCTH

[oTOBUTHL 06pPa3Lbl K MPOBELEHMNIO CMIEKTPAJIbHBIX, MOASPOrpaduUIeCcKnx N NPobpPHLIX aHaNN30B Cbipbs,
nosyabpunkaToB 1 roTOBOM MNPOAYKLMM B NpoLecce NPpon3BoACTBa BMOTEXHOMOrMYECKON NPoAYKLUMM ANs
NLL,EBOI NPOMBbILLEHHOCTU

CHMMaTb NoKasaHus ¢ NprbopoB, UCMOb3YEMbIX NPY NPOBEAEHNN CMEKTPaJIbHBIX, MOASPOrpapuyecKmx un
NPOoBUPHLIX aHaAN30B Cbipbs, NoaydabpuKaToB 1 FOTOBOW NPOAYKLIAN

MpuMeHATL CneunansHoe NporpaMMHoe obecneyeHne 419 BeAEHUS CNEKTPabHbIX U NOASporpamnyeckmnx
aHasIM30B Cbipbs, Noay¢dabprnkKaToB U rOTOBOM MPOAYKLMM B MpoLEecce NPpon3BoACTBa BMOTEXHOIOrMYECKON
NPOAYKUUN ON5 NALWLEBON NPOMbILLEHHOCTU

Mpon3BOANTL PEFNCTPALIMIO U PacyeThl aHaIM30B Cbipbs, Nosy¢habprnkaToB U rOTOBON NPOAYKLMMN B
npouecce NPou3BoaCTBa BUOTEXHONOrMYECKON NPOAYKLMN ANSt NMULLEBOW MPOMbILLIEHHOCTM

|-|p0VI3B0,EI,I/ITb OLEeHKY N OCYLLeCTBATb KOHTPOJ1b BbIMOJIHEHNA XUMNYECKUX N CbI/I3VIKO-XVIMI/I‘-IeCKVIX
aHasIM30B Cbipbs, NoaydabpnKaToB U rOTOBOM MPOAYKLMM B MpoLecce Npon3BoAcTBa BMOTEXHOIOrMYECKON
NPOAYKUUN 15 NULLEBON NPOMbILLEHHOCTU

OcyLLecTBAATL NOArOTOBUTENbHbIE PaboThbl 419 MPOBEAEHNA XUMUYECKOTO U PU3NKO-XUMNYECKOTO
aHanM3a Cbipbs, NonytabpukaToB 1 rOTOBOM NPOAYKLMMW B MpPoLEecce NPon3BoACTBa BMOTEXHOIOr NYeCKOon
npooykunn onAd I'IVILLI,eBOI7I NMPOMbILLINIEHHOCTN

OCyLLeCTBAATb XUMUYECKUA N (U3NKO-XUMUYECKNIA aHaNN3 Cbipbs, MoaydabpnkaToB 1 FOTOBOW NPOLYKLNN
B MpoLecce NpPoM3BoACTBa OMOTEXHONOrMYECKOW MPOAYKLMN A5 MULLEBON NPOMBbILLIEHHOCTHY
Mpon3BoANTL CPAaBHUTENbHBIM aHaN3 KayeCTBa Cbipbs, NoJy¢dabpnkaToB U rOTOBOM NPOAYKLUMM B
COOTBETCTBUM CO CTaHAAPTHLIMK 0Bpa3sLaMmn cocTaBa

Mpon3BOANTb CTaTUCTUYECKYIO OLLEHKY OCHOBHbLIX METPOJIOrMYECKUX XapPaKTEPUCTUK 1 MONyYaeMbIX
pe3ynbTaTOB aHaJM3a Cbipbs, NoNydabpnkKaToB 1 rOTOBOWM MPOAYKLMM B MpoLIecce Npou3BOACTBA
BMOTEXHOIOMMYECKON NPOAYKLUN NS NULLEBON NMPOMBILLAEHHOCTU

cnosb3oBaTb MHGOPMALIMOHHbIE N TENEKOMMYHMKALIMOHHbIE TEXHOMOr MK cbopa, pa3MeLLEeHUs, XpaHEeHNS,
HakonaeHus, npeobpa3oBaHna 1 Nepeaayn AaHHbIX B MPOGEeCCUOHaIbHO-0PNEHTUPOBAHHbIX
NMHOPMaLMOHHBIX CMCTEMaX B MpoLecce Npon3BoACcTBa BUOTEXHONOrMYECKON NPOAYKLMN AN NULLEBO
NPOMBILLIEHHOCTH

MpuMeHATL B npoLecce nabopaToOpHbIX NCCNEA0BaHUA KayecTBa M 6€30NacHOCTM Chipbs, NoaydabpukaTos
1 FOTOBOW NPOAYKLMKN CNeLoaexay 1 CpeacTBa MHANBMAYaAbHOM 3alLMThl B MpoLecce Npon3BoacTBa
BMOTEXHOIOMMYECKON NPOAYKLUN NS NULLEBON NMPOMBILLNEHHOCTU

BecTun n cocTaBnATb HEOBXOAMMYIO OOKYMEHTALMIO B NPOLLECCe U NO pe3yabTaTaM UCCeA0BaHNN ChipbS,
nonygabpnkaToB 1 rOTOBOW NPOAYKLMW B MpoLLecce NPon3BOACTBa BNOTEXHOIOMMYECKON NPOAYKLMUN ANA
MULLEBON NPOMbILLNAEHHOCTW, B TOM YUC/IE B 3/IEKTPOHHOM BUIE

3anonHATL NabopaTopHbIe XKYPHasbl U MPOTOKObI 1abopaTOPHbIX MCCef0BaHNIA KavyecTBa U
6e30nacHOCTY Cbipbs, NonydabprMkaToB 1 FOTOBOW NPOAYKLMUN B NPOLIECCE NPOU3BOACTBA
B1OTEXHOIOrNYECKON NPOAYKLNN ANS MULLEBOV NPOMbILLIIEHHOCTU, B TOM Y/CSIE B 3/IEKTPOHHOM BUAE

HeobxoanMble 3HaHUAHOPMaTUBHbIE NMPABOBbLIE aKTbl U HOPMATUBHO-TEXHNYECKAs AOKYMEHTALMS,
pernaMeHTHpyloLLne BOoNpockl 6@€30MacHOCTY U KaYecTBa NULLIEBOI NPOAYKLIMM

HopMaTVBHbIE MPaBOBbIE AKTbl U HOPMATMBHO-TEXHUYECKAS JOKYMEHTALMS, PErlaMeHTUPYoLLME METOAbI
nabopaTopHOro NCcieaoBaHNA KayecTBa 1 6e30MacHOCTU Cbipbs, NOyhabpMKaToB 1 rOTOBOW NPOAYKLIMM
OCHOBbI MUKPOBMOIOr U, CAHUTAPUW U FTUTMEHbI B MULLIEBOM MPON3BOICTBE

OCHOBbI TEXHOJIOr UM NMPOM3BOACTBA NPOAYKLIMM B NPOLIECCE MPOU3BOACTBA BUOTEXHONOTMYECKOIA
NPOAYKLMMA ANS MWLLEBOA NPOMbILLIEHHOCTM
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®opMbl YYETHBIX OKYMEHTOB, MOPSAOK 1 CPOKM COCTaBEHNA OTHETHOCTY NPy NpoBedeHny nabopaTopHbIX
McCnenoBaHMIM KavecTsa M 6e30MacHOCTY Cbipbs, NoNyhabpmkaTos U FOTOBOWN NPOAYKLMMN B NpoLecce
MpoV3BOACTBAa BMOTEXHOIOMMYECKON MPOAYKLMN L8 MULLEBOA MPOMbILLIEHHOCTU

[loKkyMeHT0060pOT Npu NpoBeaeHnn NabopaTopHbIX UCCeNO0BaHNI KayecTBa 1 6e30MacHOCTM ChipbS,
nonygabprkaToB 1 rOTOBOW NPOAYKLMM B NpoLiecce Npon3BOACTBa BUOTEXHOOMMYECKON NPOAYKLMUN ANnA
MMLLEBOV NPOMBILLIEHHOCTHW, B TOM YUCJIE B 3/IEKTPOHHOM BMe

Cnocobbl NpMroToBaeHns KannbpoBOYHbIX PacTBOPOB Npy NPOBeAeHUN NabopaToOpPHbIX NCCAeA0BaHWIA
KayecTBa 1 6e30nacHOCTM Cbipbs, NosydabpmkaToB U FOTOBOWM NPOAYKLMM B NMPOLLecce NPOU3BOACTBA
BMOTEXHONIOMMYECKON NPOAYKLUN NS NULLEBON NMPOMBILLAEHHOCTU

Ha3HavyeHue n knaccudukauus XMMm4eckom nocyabl, TpeboBaHMs K XMMUYECKON nocyae, CpefcTBa 1
CNocobbl MbITbS XMMUYECKON MOCYAbl, NCNOAb3YEMOIN NPU NpoBeeHnn NabopaTopHbIX NCCAe[0BaHNN
KayvecTBa 1 6e30MacHOCTK Cbipbs, NoNygabprmkaTos 1 FOTOBOM NPOAYKLMMN B NpoL,Eecce Npon3BoaCTBa
BVMOTEXHOIOrMYECKON MPOAYKLMN A8 MULLEBOA MPOMbILLEHHOCTU

Bupbl, HazHayYyeHMe 1 ycTponcTeo nabopaTopHoro obopyaoBaHUs 4S9 MPOBELEHUS UCCAeL0BaHNI KavyecTBa
1 6e30MacHOCTM Cbipbs, NoAyhabpukaToB 1 roTOBOM MNPOAYKLMM B MpoLecce Npon3BOACTBa
BMOTEXHOIOMMYECKON NPOAYKLUN NS NULLEBON NMPOMBILLAEHHOCTU

Mpasuna cbopkm, NOAroTOBKMN K paboTe nabopaTopHbIX YCTAHOBOK 415 MPOBEAEHNSA NCCNef0BaHN
KayecTBa 1 6e30MacHOCTM Cbipbs, NosydabpmkaToB 1 FOTOBOW NPOAYKLMM B NMpoLLecce NPOU3BOACTBA
B1OTEXHONIOMMYECKON NPOAYKLUN NS NULLEBON NPOMbILLAEHHOCTU

CBoWiCcTBa peakTnBoB U TpeboBaHUS, MpeabsaBASEMbIE K peakT/BaM, NpaBuia obpalleHus c peakTmeaMm u
NUX XpaHeHus, MeTOLUKM NMPUroTOBJEHNA PaCTBOPOB Pa3/INYHbIX KOHLEHTPaLna ons nposeaeHns
nccnenoBaHMIM KavecTsa M 6e30MacHOCTY Cbipbs, NoygabpmkaTos 1 FOTOBOW NPOAYKLMUN B nNpoLecce
Mpon3BOACTBa BMOTEXHOOrMYECKON NPOAYKLMN LS8 NMULLEBON MPOMbILLIEHHOCTU

Ha3HaveHue, BUAbl, CNOCObbI 1 TexHMKa BbiNoNHeHNs NpobooTbopa Ans NpoBeaeHNs NCCefoBaHUn
KayecTBa 1 6e30MacHOCTM Cbipbs, NosydabpmkaToB U FOTOBOW NPOAYKLMM B NMpoLLecce NPOU3BOACTBA
B1OTEXHONIOrMYECKON NPOAYKLUN ANS NULLEBON NPOMbILLAEHHOCTH, TpeboBaHNA, NpeabsaBaseMble K
KayecTBy npob, ycTponcTeo obopyaoBaHusa ana otbopa npob, npasmaa y4eta n xpaHeHns npob u
ohopMJIeHNSA OOKYMEHTaL K

MeToAbl onpefeneHna 3Ha4YeHNa KOHLLEeHTpaLuy BOAOPOAHbIX MOHOB PaCTBOPOB, CTEPUILHOCTH,
aKTUBHOCTU MO NOLOMETPUN

Crnocobbl yCTaHOBKU OPUEHTUPOBOYHBLIX TUTPOB

TpeboBaHus, NnpeabaBaseMble K pabo4nM pacTBopam

Knaccnukaums peakTMBOB MO YACTOTE, CBONCTBA NPUMEHSEMbIX PEaKTMBOB U TpeboBaHMS,
npeabaBasemMble K HAM

TexHON0orn4ecKunin NpoLecc NPUroToBAEHNA NMTaTeNbHbIX Cpej

OCHOBHbl€ ONTUYECKME 3aKOHbI, ONTUYECKME U 31eKTPOHHO-0MNTNYECKIE N3MEPEHUS

Knaccugukaums n XxapakTepUCTUKI NOASPorpamyecknx, CNeKTpasbHbIX U MPobUpHbLIX METO40B aHaIn3a
MeToAuKa NpoBefeHns Noasporpatmyeckmx, CneKTpaibHbIX U NPOBUPHBLIX aHANN30B A5 NPoBeAeHNs
nccnenoBaHuUii KayecTsa 1 6€30MacHOCTM Cbipbs, NoAyhabprkaToB 1 rOTOBOW NPOAYKLMM B MpoLecce
NMPOM3BOACTBA BMOTEXHOIOMMYECKON MPOAYKLMM A5 MULLEBO NMPOMbILLIEHHOCTU, AMaMNa30oHbl CMEKTPOB 1
BULbI U3NyHEHUI

Ha3HayeHue, KNacCMuKaLms XMMUKO-aHaIMTNYECKX nabopaTopuii, TpeboBaHMs K XMMUKO-
aHanUTM4ecknm nabopaTopursm AN NPOBEAEHNS NCCNE0BaHNI KayecTBa 1 6e30MacHOCTU Cbipbs,
nonydabpunkaToB 1 rOTOBON NPOAYKLMUM B NpoLecce NPOM3BOACTBA BMOTEXHONOrMYECKON NPOAYKLNN LNS
MWLLEBO NPOMbILLIEHHOCTK

HopMaTUBHO-TEXHNYeCKas [OKYMEHTALMS MO BbIMOJHEHWIO UCCNef0BaHNIn KavyecTBa 1 6e3onacHoCTH
BCMOMOraTe/ibHbIX MaTepMasioB, Cbipbs, N0AyhabprkaToB 1 rOTOBOW NPOAYKLUN XUMUYECKUMM 1 (IN3NKO-
XMMNYECKMMU METOAaMU
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TexHonorna NpoBeAeHNs Ka4eCTBEHHOMO 1 KOIMYECTBEHHOMO aHan3a BEeLEeCTB XUMUYECKUMU 1 (DU3UKO-
XUMUYECKMMU METOAAMM, OCHOBHbIE NabopaTopHbIe Onepauun, NoKasaTenn KayecTBa UCCNeAYyEeMbIX CbipbS,
nonygabpnkaToB 1 rOTOBOM MPOAYKLMMW B MpoLecce Npon3BoACTBa BMOTEXHOMOr MYECKOM NPOAYKLUMM 414
I'II/ILLI,GBOI7I NPOMbILLUNEHHOCTN

Mopsfok npoBefeHns nabopaTopHbIX aHaNN30B Cbipbs, N0NydabprukaToB 1 FOTOBON NPOAYKLMN B
npoLecce Npon3BoACTBa BMOTEXHOMOMMYECKON NPOAYKLMN A8 MULLEBON MPOMbILLIEHHOCTU

MeToAbl pacyeTa pe3ynbTaToB NpoBeAeHMs 1abopaToOPHOr0 aHann3a Cbipbs, NonyhabprkaTos U rOTOBOM
NPOAYKLMK B MpoLecce Npon3BoACTBa BMOTEXHONOrMYECKON NPOAYKLUUM A5 NMALLEBOWA MPOMBILLAEHHOCTH
Mpasuna oopmneHnsa nabopaToOPHbIX XKXYPHANOB 1 MPOTOKOJIOB aHaNn3a Cbipbs, nonygabpukaTos u
rOTOBOW MPOAYKLIMM B NpoLiecce Npom3BoACTBa BMOTEXHONOrMYECKON NPOAYKLMY ANA NULLEBON
MPOMbILLEHHOCTU, B TOM Y/C/IE B 3/IEKTPOHHOM BUAE

CocTaB, (hyHKLUN 11 BO3MOXHOCTU UCMOSIb30BaHNSA UH(OPMALMOHHbBIX N TENEKOMMYHUKALMOHHbIX
TEXHONOrn AN aBTOMaTM3NPOBaHHON 06paboTKy MHGOPMALIMK C MCMO/Ib30BAHMEM NEPCOHaNbHbIX
3N1EKTPOHHO-BbIYNCAUTENBbHBIX MALLUWH U BbIYNCAUTENbHBLIX CUCTEM, MPUMEHAEMbIX B MpoLecce
MpOV3BOACTBA BMOTEXHOIOMMYECKON MPOAYKLMN L8 MULLEBOA MPOMbILLIEHHOCTU

MeTonbl 1 cpencTBa cbopa, 06paboTky, xpaHeHUs, Nepenayn 1 HaKoONIEHNS MHADOPMaLUK C
Mcnosnb3oBaHMeM 6a30BbIX CUCTEMHbIX MPOrpPaMMHbIX NPOAYKTOB M NaKeTOB NPUKIALHbIX MPOrpaMM B
npoLecce Npon3BoACTBa BMOTEXHONOMMYECKON NPOAYKLMN A8 MULLEBON MPOMbILLIEHHOCTU

TpeboBaHMs oxpaHbl TpyAa B XMUMUYECKON 1 MUKpobuonormyeckon nabopatopum npu nccnefoBaHum
KayecTBa 1 6e30nMacHOCTM Cbipbs, NosydabpmkaToB U FOTOBOWM NPOAYKLMM B NMpoLLecce NPOU3BOACTBA
BMOTEXHOIOMMYECKON NPOAYKLUN NS NULLEBON NMPOMBILLAEHHOCTU

TpeboBaHMA oxpaHbl TpyAa, CAHUTAPHON, MOXAPHOW 1 3KON0rn4yeckor 6e30MacHOCTH Npu TEXHUYECKOM
06CNy>XMBaHUM 1 3KCMAyaTauuy TeXHONOrn4eckoro obopyaosaHus, cuctem 6e3onacHoOCTY 1
CUrHANM3aLUN, KOHTPOJSIbHO-M3MepUTEeNbHbIX NPUOOPOB 1 aBTOMATUKN B NpoL,ecce Npon3BoACTBa
BVMOTEXHOIOrMYECKON MPOAYKLMN A8 MULLEBON MPOMbILLIEHHOCTU

Lpyrmne xapakTepuctunku-
3.3. 0606LeHHas TpyaoBas hyHKUUS

HavmeHoBaHVe
OpraHun3aLoHHO-TeXHo0r nyeckoe obecrneyeHne Npon3BoAcTBa BOTEXHONOMMYECKON NPOAYKLMN ANis
nuLweBon NpomblwneHHocTMKoaCYpoBeHb KBanugumkaumms

MponcxoxxpeHune
0606LLLeHHON
TpyAoBon yHKUMNOpUrnHan X 3anMcTBOBaHO U3 OpUrnHana

Kon

opurnHana
PerncTpauunoHHbIn
HoMep

npodeccroHasbHOro CTaHaapTa

BO3MOXHble

HaVMeHOBaHNS

LOJDKHOCTER,
npodeccunbrnotexHonor

MacTep KOHTPOJIbHbIN (Y4acTKa, Lexa)
MacTep yyacTka

TexHuk-nabopaHT
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TexHVK Mo HafagKe u NCMbITaHnaM

TeXHUK-TexHonor

TpeboBaHuna kK obpasoBaHuio n 0byveHntoCpegHee npodeccrnoHanbHoe obpasoBaHme - MPorpamMMmel
NOArOTOBKM CNeLMannCcToB CPeHEro 3BeHa

TpeboBaHMA K ONbITY NpakTU4eckon paboThi-

Ocobble ycnosus gonycka Kk pabotellpoxoxxaeHne obs3aTeNibHbIX NPeABapUTESNbHBIX (MPY MOCTYMIEHWM Ha
paboTy) n Nepnoanyecknx MegULUHCKMX 0OCMOTPOB (06CneoBaHNIA) pabOTHMKOB, 3aHATLIX HA TAXENbIX
paboTax u Ha paboTax C BpeAHbIMU 1 (UAK) ONACHBIMW YCNOBUSMU TPy Aa

MpoxoXxaeHne NHCTPYKTaXkemn, 0by4eHUs 1 NpoOBEPKN 3HAHWI NO OXpaHe Tpyaa

Opyrue xapakTepucTuKnPekoMeHayeTCs LONOAHUTENbHOE NpodeccroHanbHoe obpa3oBaHme - NporpamMmbl
MOBbILLIEHNS KBaNN(PUKaALIMN HEe pexxe 0LHOro pas3a B Tpu roga

[lonoNHNTENbHbIE XapaKTEPUCTUKM
HanmeHoBaHMe JOKyMeHTa

Kopn

HanmeHoBaHme 6a30B0M rpynnbl, 4OMKHOCTM
(Mpodheccnn) nam cneunansHoOCTH
OK33139TexHuKK (ornepaTopbl) NO ynpaBiaeHUo TEXHOOMrMYeCKMMM npoLeccaMu, He BXoAsLWwmMe B apyrue
rpynnel

EKC 10 -MacTep KOHTPObHLIA (y4acTKa, uexa)
-MacTep y4acTka

-TexHuk-nabopaHT

-TexHVK Mo Hanaake N NCNbITaHUAM
-TexHuK-TexHonor

OKMNATP

23840MacTep KOHTPOJIbHLIN (y4acTKa, Lexa)
23998MacTep y4acTka

26999TexHuK-nabopaHT

27041TexHWK No HallaiKke 1 UCMbITaHNAM
27120TexHuK-TexHonor
OKC02.19.02.01buoxmnmmyeckoe npon3soacTBo

3.3.1. Tpynosasa pyHKUMSA

HanmeHoBaHue

OpraHun3saumoHHoe obecneyeHne Npon3BoACcTBa BUOTEXHOIOrNYECKON NPOAYKLUN SNS MULLEBOW
npombiwneHHocTKoaC/01.5YposeHb

(mopypoBeHb)

KBaMgukaumms

MpouncxoxxaeHne
Tpy£oBon yHKLMMOpUrnHan X 3aMMCTBOBAHO M3 OpUrMHana

Kogn

opurnHana
PerncrpauunoHHbIn
HoMep

npodeccroHabHOro cTaHaapTa

TpynoBble AeNCTBUS
PacyeT CMeHHbIX Noka3aTesiell MPoM3BOACTBA BMOTEXHOOrMYECKON NPOAYKLMUM AS MULLEBOW

Cka4aHo Ha canTe «3aKoHbl PO» — https://actrf.ru Ctp. 191340



MPOMBILLIIEHHOCTY B COOTBETCTBIM C pe3ySibTaTaMy aHan3a COCTOSHUS pbiHKA MPOAYKLMNA U yCIyT B
06/1acT! NPOM3BOACTBa BMOTEXHONOrMYECKOR NPOAYKLUM ANS NULLEBOW NPOMBbILLIEHHOCTY

Pa3pa60TKa npon3BoACTBEHHbIX 3agaHunn ons OrNnepaTopoB N anrfnapaT4NKOB TEXHOJIOrMYECKNX MPOLLECCOB
Nnpon3BoAcCTBa BUOTEXHONOrNYECKON npoaoykuunn onA nuLLeBON NPOMbILLNIEHHOCTN B COOTBETCTBUN CO
CMEHHbIMW NMOoKa3aTenamn

NHCTpYKTMpOBaHVe oNepaTopoB 1 annapaTHNKOB MO BbIMOJIHEHMIO NMPON3BOACTBEHHbIX 3a4aHNI
NPOM3BOACTBA BUMOTEXHOOrMYECKON MPOAYKLMM A5 MULLEBO NMPOMbILLIEHHOCTU

OpraHVIBaLI,I/Iﬂ BbIMOJIHEHNA TEXHOJIOIMHECKNX onepau,vu7| nponseoacTBa B6UoTEXHOSIOrNYECKON npooykKunn
A5 MALLEBON MPOMbILLNEHHOCTN B COOTBETCTBUN C TEXHOIOMYECKNMU NHCTPYKLUNAMN

OpraHun3aums paboT No yCcTpaHeHUo HeMCNpaBHOCTEN B paboTe TexHOI0rnyeckoro 0b6opyoBaHNsA, CUCTEM
6e30MacHOCTU 1 CUTHANMN3ALIMMN, KOHTPOJIbHO-U3MEPUTESbHBLIX MPUOOPOB 1 aBTOMATWKW, BbISIBIEHHbIX B
X04€ KOHTPOIS KAaYecTBa TEXHONOrMYECKMX onepaLnii Npon3BoACTBa BUOTEXHOIOrMYECKON NPOAYKLMK
A8 MALLEBO NPOMBbILLIEHHOCTU, B COOTBETCTBIM C SKCMJYaTaLMOHHON OKyMeHTaLuei

OpraHunsaumsa paboT no akcnayaTauum n o6cnyXmMBaHMo TeXHONOrnYeckoro obopynoBaHms, CUCTEM
6e30nMacHOCTN 1 CUrHaNN3aLUMK, KOHTPOIbHO-U3MEPUTESNbHbBIX MPMOOPOB 1 aBTOMATUKK B NpoLecce
Nnpon3BoACTBa BMOTEXHONOrMYECKON NPOAYKLNW NS NMULLEBON MPOMBbILLIEHHOCTU B COOTBETCTBUM C
3KCMyaTauNOHHON fOKYMeHTaUnen

OpraHu3aums paboT no npoBeneHno 1abopaTopHbIX NCCEeNOBaHNIA Ka4ecTBa 1 6e30MacHOCTU Cbipbs,
nonyabpukaToB 1 roTOBOM NPOAYKLIMMA B MPOLIECCE NPOM3BOICTBA OMOTEXHOIOrMYECKON NPoaYKUUN As
MWLLLEBO NMPOMbILLIEHHOCTU

OpraHun3aums obyyeHus 6e3onacHbIM MeTo4aM TPyAa, NPaBuiaM TEXHUYECKON SKCrayaTauum
060pya0BaHUSA, cMcTeM 6&30MacHOCTM 1 CUFHAM3aLMUN, KOHTPOIbHO-U3MEPUTENbHbIX NPMBOPOB U
aBTOMATWKW B NPOLLecce NPou3BoACTBa OUOTEXHOIOMMYECKO NMPOAYKLIMN O1S MULLEBON NPOMbILLIIEHHOCTY

BefneHune y4eTHO-0TYETHOW IOKYMEHTALUN NPOU3BOACTBA OMOTEXHOIOMMYECKON NPOAYKLUN AN1S NWLLEBON
NPOMBILLIEHHOCTW, B TOM YUC/e B 3/IEKTPOHHOM BUe

Heobxogumblie ymeHus
AHanM3MpoBaTb COCTOSHME PbiHKA NPOAYKLUMM U yCayr B 061aCTu Npon3BOACTBa BMOTEXHONOrNYECKOW
NPOAYKLMN ANS MULLEBOW MPOMBbILLIEHHOCTH

PaccynTbiBaTb NaaHOBbLIE MOKa3aTe N BbINMOJIHEHNSA TEXHONOM NYECKNX onepau.w7| npon3BoacCTBa
BroTexHoornyeckom npoaykuun onA NULLEBON NPOMbILLUNEHHOCTH

OnpenensiTb NOTPebHOCTL B CpeaCcTBax NPon3BOACTBa U paboyen cune Ans BbINoJHeHUs obuiero obbema
paboT Mo KaXK Ao TEXHOOMMYECKO OnepaLuy Ha OCHOBE TEXHOOMMYECKMX KapT NPOM3BOACTBA
BVOTEXHONIOrMYECKON NPOAYKLMNA A1 NMULLEBOA MPOMbILLIEHHOCTY

PaccynTbiBaTb 3KOJIOMMYECKMNIA PUCK U OLLEHMBATD yLLep6, NpUYMHAEMbIA OKpYyXaloLLe cpese npu
BbINOJIHEHUM PaboT M OKasaHuy ycnyr B 061acTv npou3BoacTBa 61OTEXHONOMMYECKON NPOAYKLMN NS
MULLEBOW NPOMbILLIIEHHOCTU

MHCprKTMpOBaTb onepaTopoB N annapaT4NKOB MO BbINOJIHEHNIO MPON3BOACTBEHHBIX 3a4aHunn
npon3BoacCTBa BuoTexHoNorn4eckon npoaoykuun onA nuLLeson MPOMbILLINEHHOCTH

KOHTPO/IMPOBATL BbINOJSIHEHWE MPOM3BOACTBEHHbIX 3a/laHNiA Ha BCEX CTAAUsAX TEXHOOMMYECKoro npolecca
NpPOV3BOACTBa BUOTEXHONOrMYECKON NPOAYKLMN 018 NULLEBON MPOMbILLIEHHOCTU

MpoBoANTb SlabopaTopHbIe NCCNIEOBaHNSA KavyecTBa M 6e30MacHOCTY Cbipbs, NonydabpukaToB U rOTOBOM
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NPOAYKLMK B MpoLiecce Npon3BoACcTBa OMOTEXHONOrMYECKON NPOAYKLUW ANS NULLEBORA NPOMbILLAEHHOCTH

MpoBepsiTb COCTOSHME OXPaHbl TPYAA U NPOMbILLIEHHON 6e30nacHOCTY Ha paboymx MecTax B npoLecce
NPOM3BOACTBA BMOTEXHONOrMYECKON MPOAYKLMM A5 MULLEBOA NMPOMbILLIEHHOCTU

Mcnonb3oBaTh MHOPMALIMOHHBIE U TEEKOMMYHUKALMOHHbIE TEXHOIOrUK cbopa, pa3MeLLEHNS, XPaHEHNS,
HakonsieHus, Npeobpa3oBaHns 1 Nepefayn AaHHbIX B NPOMECCMOHaIbHO-0PUEHTUPOBAHHBIX
MHMOPMALMOHHBIX CUCTEMAX MPOM3BOACTBA OMOTEXHONOrMYECKON NPOAYKLUW ANS NULLEBOWA
MPOMbILLEHHOCTM

MoNb30BaTbCA METOAAMUN KOHTPOISt KaYeCTBa BbIMOJIHEHNSA TEXHOIOMMYECKNX ONepaLuii NpoM3BOACTBa
B1OTEXHOIOrNYECKON NPOAYKLAN A5 MULLEBON MPOMBbILLIEHHOCTH

OcyLWecTBAATb MEPONPUSATIS MO MOTMBALIMKA U CTUMYJIMPOBaHMIO NEPCOHaa NPOU3BOACTBA
BVOTEXHOIOrMYECKON NPOAYKLMNA I8 MULLEBO MPOMbILLIEHHOCTU

HeobxoonMble 3HaHWS
TexXHONornM MeHeaXXMEeHTa U MapKETUHIOBbIX NCCNEN0BaHUIA PbiHKa NMPOAYKLMN 1 yCyr B obacTu
NPOU3BOCTBA BUOTEXHOOrMYECKON NPOAYKLMN ANS NMULLEBOW MPOMbILLIIEHHOCTM

TexHonornn 6usHec-NaaHMPOBaHNS NPON3BOACTBEHHON, (DMHAHCOBOWN N NHBECTULMOHHON LeATeNbHOCTH
npon3BoacCTBa 6VIOTeXHOJ'IOFI/I‘-ieCKOI7I npoaoykuunn onA I'II/ILLI,eBOIZ MPOMbILLINEHHOCTN

MeTonbl pacyeTa 3KOHOMUYECKO 3(PEKTUBHOCTY pa3paboTKn 1 BHeAPEHNS HOBON BMOTEXHONOrMYeCKoi
NPOAYKLUMUA ONS MWLLEBOIA NMPOMbILLIEHHOCTM

TexHoM0rnMm NPon3BoACTBa U OPraHM3aLnm NPON3BOACTBEHHbIX U TEXHOIOMMYECKUX MPoLLeccoB
BroTexHosornyeckon npoaykuun ons nunLLeBon NPOMbILLUNEHHOCTK

CMeHHble NMoKa3aTesm NPou3BoACTBa 6UOTEXHONOrMYECKOA NPOAYKLUM A MULLEBOV NMPOMbILLIEHHOCTY

TpeboBaHMA K Ka4eCTBY BbINOJHEHNS TEXHOOMMYECKNX OnepaLmii MpoM3BoACTBa BMOTEXHONOrNYECKO
NPOAYKLUN ANS NULLEBON NPOMbILLIAEHHOCTU B COOTBETCTBUM C TEXHOIOMMYECKUMUN UHCTPYKLMAMM
MeToAbl TEXHOXMMUYECKOro 1 1abopaToOPHOro KOHTPOJIA KayecTBa Chipbs, NoayhabprnkaTos U rOTOBbLIX
n3penunin BUOTEXHONOrMYECKON NPOAYKLMN AN NMULLEBOW MPOMbILLIEHHOCTM

MeToAbl NIaHUPOBAHNSA, KOHTPOS U OLLEHKN Ka4yeCTBa BbINOAHEHNS TEXHOI0rMY4eCKUX onepaLmn
Npon3BOACTBa BMOTEXHOOMMYECKON NPOAYKLMN AN1F NULLEBON MPOMbILLIEHHOCTN B COOTBETCTBMU C
TEXHOJIOrNYeCKMMMN UHCTPYKLUAMA

®aKTOopbl, BANSIOLME HA KA4eCTBO BbINOJHEHWNA TEXHOIOMMYECKUX onepaLmMin Npon3BoaCTBa
B1OTEXHONIOMrMYECKON NPOAYKLUN ANS NULLEBON NPOMBILLAEHHOCTH, B COOTBETCTBMMU C TEXHONOr NYECKUMU
NHCTPYKLMAMM

OCHOBHbIe MeTOoAbl 1 NpueMbl obecrneyveHns NHPOpPMaLMOHHON Be30MacHOCTM B NpoLLecce NPOM3BOACTBA
Br1OTEXHONIOMrMYECKON NPOAYKLUN NS NULLEBON NPOMbILLIAEHHOCTH

Buabl, hopMbl 1 MeTOLblI MOTUBALMY, BKJOYAA MaTepualibHOe N HeMaTepuasibHoe CTUMYIMpOBaHue
nepcoHana Npou3BoAcTBa BMOTEXHONOrMYECKON NPOAYKLMN AN NULLEBOW MPOMbILLIEHHOCTM

Mpasuna nepenYHOro fOKyMeHTo0b0pOTa, y4yeTa 1 0THETHOCTY Npu NPON3BOACTBE BUOTEXHOIOMMYECKON
NPOAYKLUN ANSA MULLEBOW MPOMBILLJIEHHOCTU, B TOM YUCJIE B 3/1IeKTPOHHOM BUAe

CocTaB, PyHKLMM 1 BO3MOXHOCTU NCMOJIb30BaHNA NH(HOPMALIMOHHBIX 1 TENIEKOMMYHUKALNOHHbIX
TEeXHONOrn AN aBTOMaTM3NPOBaHHON 06paboTKy MHMOPMALIMK C NCMOJIb30BAHMEM NMEPCOHaNbHbIX
3NEeKTPOHHO-BbIMUCNTEbHbIX MALUWH W BbIYUCIUTESIbHLIX CUCTEM, NPUMEHAEMbIX Ha NPOU3BOACTBE
BVMOTEXHONIOrMYECKON MPOAYKLMN A8 MULLEBOA MPOMbILLIEHHOCTU

MeToabl u cpencTea cbopa, 06paboTku, xpaHeHWs, Nepefayn n HakoNNeHUs MHGoOPMaL MK C
Mcnonb3oBaHNeM 6a30BbIX CUCTEMHbBIX MPOrpaMMHbIX NPOAYKTOB U NaKeTOB NPUKIALHbIX MPOrpaMM B
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npoLecce Npoun3BoACTBa BUOTEXHONOMMYECKON NPOAYKLMA IS MULLEBOA MPOMbILLIEHHOCTU
TpeboBaHWs 0XpaHbl TPYAa, CAHUTAPHON U NOXKapHOK 6€30MacHOCTM NPU TEXHUYECKOM 06CY)KMBAHUN 1
3KCMJIyaTaLmMm TEXHOIOrMYeckoro 0bopynoBaHus, cuctem 6e30nacHOCTM U CUTHANN3aLMKU, KOHTPOJIbHO-
N3MepUTENbHbLIX NPMOOPOB 1 aBTOMATUKI NPOU3BOACTBA OUOTEXHONOMMYECKOW NPOAYKLIMN ANS NWLLIEBOW
MPOMbILLIIEHHOCTM

[pyrvne xapakTepucTukin

3.3.2. TpyLnoBas (hyHKLNA

HanmeHoBaHMne

TexHonornyeckoe obecnevyeHune

npon3BoLcTBa BroTexHonornyeckom

NPOAYKLUMN 4S5 NMULLEBON NMPOMbILLAEHHOCTMKOA
C/02.5YpoBeHb

(mooypoBeHb)

KBannpukaummns

MpoucxoxaeHve TpyaoBon yHKUMMOpUruHan X 3aMmMCcTBOBaHO 13 OpUriHana

Kon

opurnHana
PerncTpauunoHHsbIn
HoMep

npodeccroHasbHOro CTaHaapTa

TpynoBble AeNCTBUS

ObecneyeHne CbipbeM U PACXOAHLIMU MaTepUanamM 45 BbINOJHEHNS TEXHONOMMYECKUX onepaLmnii
NPOV3BOACTBa BUOTEXHOIOrMYECKON NPOAYKLMNANSA MULLEBON NPOMbILLIEHHOCTN B COOTBETCTBUM C
TEXHOJIOrMYECKUMMN HCTPYKLIMSMUA

OnpefeneHne TEXHONOrMYECKMX NMapaMeTpoB, NMOAEXaLNX KOHTPOJIIO U PErYIVPOBAHUIO, B TOM YUCE
aBTOMaTM4eCcKoMy, Ans obecrnevyeHns peXxMmMoB NpPou3BoACTBa OBUOTEXHOIOMMYECKOW NPoAYKLIMM NS
MWLLLEBO NMPOMbILLJIEHHOCTN B COOTBETCTBUN C TEXHOIOMMYECKUMI UHCTPYKLMSMU

ObecneyeHne TEXHONIOMMYECKNX PEXUMOB NPOV3BOACTBA BUOTEXHOMIOMMYECKOW NPOAYKLMMN ANS NLLEBON
MPOMbILLIEHHOCTW B COOTBETCTBUM C TEXHOJIOTMYECKMMU NapaMeTpamMu U TEXHOJIOrMY4ECKMM
VHCTPYKUMSMU

OnepaTWBHbIN KOHTPOb KaYeCTBa Cbipbs, NonydabpukaToB M rOTOBOW NPOAYKLMK B NpoLiecce
BbIMOJIHEHNSA TEXHOJIOMMYECKMNX OMepaLnii NPOU3BOACTBa BUOTEXHONOrMYECKOW NPOAYKLIAN A5 MNLLEBON
MPOMbILLEHHOCTK

TexHonornyeckoe obecneyeHme NPoeKTHbIX U IKCMEPUMEHTaNbHBIX PaboT Mo pa3paboTke U BHEAPEHUIO
peuenTyp HOBbIX BUAOB BMOTEXHONOrMYECKOW NPOaYKLUUM A1 MULLEBON NPOMBbILLIEHHOCTH 1
TEXHOJI0rMYeCKNX NPOLECCOB MX NPOM3BOACTBA

ObecneyeHne 6e3onacHom 3KcnyaTauum n obcnyxmeaHus obopynoBaHus, cuctem 6e30MacHOCTM 1
CUrHaNM3aummn, KOHTPOJIbHO-U3MEPUTENbHLIX MPUOOPOB 1 aBTOMATKKM, NCMOb3YEMbIX AN1A peanun3aLum
TexXHONOornyecknx onepau,mil npon3BoacCTBa H61MOTEXHOSIOrNYECKON npooykuunn onAd I'II/ILLI,eBOIZ
MPOMbILLEHHOCTM

Heobxogumblie ymeHus
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BecTn 0CHOBHblE TEXHONOrNYeCKMe MPoLLEeCcChl NPOU3BOACTBA OUOTEXHOIOMMYECKO NPOAYKLIMK NS
MMLLEBOW NMPOMbILLIEHHOCTY

PaccunTbiBaTb NPOU3BOACTBEHHbIE peLenTypbl BbuoTexHoNornyeckon npoaoykuunn on4d nULLLEBON
NPOMbILWNIEHHOCTN

KOHTpOMpOBaTb KayeCcTBO Cbipbs, N0AyhabpnKaToB 1 rOTOBOM NPOAYKLIMM B MPOLLECCE NPOM3BOACTBA
BMOTEXHONIOrMYECKON NPOAYKL MM AN1F NMULWEBOA MPOMBILLJIEHHOCTU MO BCEM 3TanaM Npou3BOACTBa

MpoBoauTb NabopaTopHble nccnefoBaHMsa 6e30MacHOCTM 1 KavyecTBa Chipbs, Noay(habprkaTos 1
B1OTEXHONIOMMYECKON NPOAYKLUN NS NULLEBON NPOMBILLAEHHOCTH, BKAOYas MUKPOBMONOrnieckui,
XUMUNKO-DaKTEPNOSIOrNYECKII, CNEKTPaNbHbIA, MOASpOrpaduiecknii, NPobnpHbIA, XMMUYECKMIA N DU3NKO-
XUMUNYECKNI aHa/ln3, opraHonenTun4yeckmne nccnengoBaHma, B COOTBETCTBUM C perjiaMeHTaMu,
CTaHOAPTHbIMU (aTTECTOBaHHbLIMU) MeToAMKaMK, TpeboBaHNAMN HOPMATUBHO-TEXHUYECKON
LOKyMeHTauwmmn, TpeboBaHNAMY OXpaHbl Tpy[a W 9KOJIOrmyeckon 6es3onacHocTu

OnpeaensiTb TEXHONOrUYECKYIO U SKOHOMUYECKYO 3(DeKTNBHOCTL paboTbl 060pyLoBaHMS ANs
Npon3BOACTBA BMOTEXHOIOMMYECKON MPOAYKLMN L8 MULLEBOA MPOMBILLIEHHOCTU

OCyLLEecTBASATb TEXHONOrMYECKUe perynmpoBkn obopynoBaHus, cuctem 6€30MacHoOCTU U CUrHaNM3aLUunm,
KOHTPOJIbHO-U3MepPUTENbHbIX NPUBOPOB U aBTOMATUKM, UCMOMb3YEMbIX OS5 peann3aunm TEXHONOrMYEeCKNX
onepauuin Npon3eoacTBa BOTEXHONOrNYeCKON NPOAYKLNN A5 MULLEBON

MPOMbILLINIEHHOCTN

icnonb3oBaTb CpeAcTBa MeXaHW3aL MW U aBTOMaTU3aLNM TEXHOIOrMYECKMX NPOLLECCOB NPON3BOACTBA
BUOTEXHOIOrMYECKON MPOAYKLUN AN1S MULEBON MPOMbILLIEHHOCTY

MpoeKTnpoBaTb, NoabupaTh, NPON3BOANTL HACTPONKY U CHOpKY 060pyA0BAHMUS 1 CUCTEM aBTOMATM3aLMUN
TEXHOJIOrNYecKnx NpoLeccoB NPOM3BOACTBa BMOTEXHOOrMYECKON MPOAYKLMI A5 MULLEBOA
MPOMBILLIEHHOCTH

Ncnonb3oBaTh TexHonorum cbopa, pasMeLLeHns, XpaHeHns, HakonaeHns, Nnpeobpa3oBaHns U nepefayn
NaHHbIX B MPO(ECCNOHANIbHO-OPUEHTNPOBAHHbIX MH(OPMALIVOHHBIX CMCTEMaX MPOM3BOACTBA
BMOTEXHOIOrMYEeCKON NPOAYKLMIA A5 MULLEBOWA NPOMbILLIEHHOCTY

Wcnonb3oBaTh pa3nnyHble BUALI NPOrpamMMHOro obecneyeHuns, B TOM YMcie CreunasibHOro, KOMMbloTepHble
1 TENEKOMMYHVKALVOHHbIE CPELICTBA B NpoLIecce Npou3BoACTBa OOTEXHONOMMYECKOA NPOAYKLNN OS5
MULLEBOW NPOMbILLIIEHHOCTU

OhopMNATL JOKYMEHTbI, B TOM YUCJIE MO CEPTUDMKALIAN Ha HOBbIE BUALI OUOTEXHOIOrMYECKOA NPOAYKLUN
ONS NALLEBO NPOMBILLIEHHOCTY

Wcnonb3oBaTh B Mpouecce NpoM3BOACTBa BUOTEXHONOrMYECKON NPOAYKLUN A MULLEBOV
MPOMBILLIEHHOCTY PECYpCO- U 3HeprocbeperatoLme TEXHON0r K

Heobxogumble 3HaHMA

Bnabl 1 Ka4eCTBEHHbIE NOKa3aTes N Cbipbs, NoayhabprkaToB U roTOBOM BUOTEXHONOrMYECKON NPOAYKLMUN
ANS MULLEBOW MPOMbILLIEHHOCTY

OCHOBHbIe TeXHOIOrMYecKre NpoLeccs NPon3BOACTBa BUOTEXHONOrMYECKON NPOAYKLUN ANS NULLEBON
MPOMbILLEHHOCTU

Mpn4rHbI, METOAbI BbISBAEHNS 1 CNOCOObLI ycTpaHeHns Bpaka B npoLecce Npon3BOACTBa
BUOTEXHOIOrMYECKON NPOAYKLUN ANS MULEBON MPOMbILLIEHHOCTY

MeToAbl TEXHOXMMUYECKOrOo N N1abopaTOPHOro KOHTPONA KaveCTBa Cbipbs, NoayhabprnkaToB U rOTOBOM
Br1OTEXHONIOrMYEeCKON NPOAYKLUUN ANS NULLEBON NPOMbILLAEHHOCTH

Cnocobbl TEXHOOMMYECKUX PerympoBok obopynoBaHus, cuctem 6€30MacHOCTY U CUrHaNM3aLumm,
KOHTPONbHO-N3MEpPUTENbHbIX MPUBOPOB M aBTOMATUKKM, NCMO/b3YEMbIX A5 Peann3auny TEXHONOr NYeCKnx
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onepauuin Npon3BoACTBa BMOTEXHOOMMYECKON NPOAYKLMN ANF MULLEBON MPOMbILLIEHHOCTY, B
COOTBETCTBUM C IKCMyaTaLMOHHON LOKYMEHTaLNeN

MpUHLMNBI U3MEPEHUS, PETYIMPOBaHNSA, KOHTPOJIA U @aBTOMaTUYeCKOro ynpas/eHns napamMmeTpamu
TEXHOJI0rMY4eCKOro npoLecca Npon3BoACTBa BUOTEXHOIOMMYECKON NPOAYKLMUN NS NALLEBON
NPOMBILLNEHHOCTH

OCHOBHble BMAbI 31EKTPUYHECKINX, INEKTPOHHBIX, MTHEBMAaTUYECKNX, TMAPABANYECKUX 1 KOMOUHMPOBaHHbIX
YCTPOMCTB, AaTYNKN N UCMONHUTESIbHbIE MEXaHU3MbI, MHTEP(ENCHbIE, MAKPOMNPOLLECCOPHLIE 1
KOMMbIOTEPHbIE YCTPONCTBA, MPUMEHSEMbIE B aBTOMATU3UPOBAHHBIX TEXHOIOMNYECKUX IMHNAX
npon3BoacCTBa BroTexHo0rn4yeckomn npoaoykuunn onA I'II/ILLI,eBOI7I MPOMbILLINEHHOCTHN

CocTaB, (hyHKLUN 11 BO3MOXHOCTU UCMOSIb30BAHNSA MH(OPMALMOHHbBIX U TeNIeKOMMYHUKALMOHHbIX
TEXHONOrn AN aBTOMaTM3NPOBaHHON 06paboTKM MHOPMALIMK C MCMO/Ib30BAHMEM MEPCOHaNbHbIX
3NEKTPOHHO-BbIYNCAUTENbHBIX MALLUWMH U BbIYUCAUTESNbHBIX CUCTEM, MPUMEHAEMbIX B @BTOMATU3MPOBAHHbIX
TEXHONOrNYeCKNX MHNAX MPOM3BOACTBA BMOTEXHONOrNYECKON MPOAYKLAN A5 MULLEBOW
NPOMBILLIEHHOCTH

MeTogabl n cpeacTsa cbopa, 06paboTkn, xpaHeHNUs, nepefayn 1 HaKONAEHNS UHADOPMaLUK C
NCnoJib30BaHneM 6a30BblX CUCTEMHbIX NPOrpaMMHLIX MPOAYKTOB U MakKeToB NMpuUKnagHbIX NporpamMmm B
npouecce Npou3BoACTBa BUOTEXHONOrMYECKON NPOAYKLMN A5 NMULLEBOW MPOMbILLIEHHOCTM

Mopapok pacyeTa peuenTyp, OPMbl U BUAbI LOKYMEHTOB Ha HOBblE BUAbI MPOAYKTOB NPON3BOACTBA
B1OTEXHONIOMMYECKON NPOAYKLUN NS NULLEBON NPOMbILLAEHHOCTU

MeTonvkun pacyeTa u nogbopa TeEXHONOrMYeckoro obopynoBaHNsa 419 OpraHU3aLnmM U NpoBeAEHUS
3KCNMepnMeHTa No 3TafnaM BHeEAPEHUA HOBbIX TEXHOJIOMMYECKNX NpoLL,eCcCoB B NMpon3BoaCTBO
BrOTEXHOIOMrMYEeCKON NPOAYKLUUN NS NULLEBON NPOMbILLAEHHOCTH

TpeboBaHWs 0xpaHbl TPyLa, CAHUTAPHON 1 NOXXapHOW 6e30NacHOCTM NPU TEXHNYECKOM 06CaYyXKMBaHUN 1
aKCnAyaTauum TexHonornyeckoro obopyanosaHms, cnctem 6€30NacHOCTY U CUTHANM3aLMmM, KOHTPOJSIbHO-
n3mepuTenbHbIX NpubopoB 1 aBTOMATHKK NPOU3BOACTBA BUOTEXHONOrMYECKOW NPOAYKLIAN A5 MWLLEBON
NPOMBILLIEHHOCTH

Opyrue xapakTepucTrkm

3.4. 0606LeHHas TpyaoBas GyHKUUS

HanmeHoBaHue
OnepaTMBHOE ynpaB/ieHne MPoM3BOLCTBOM BUOTEXHOIOrMYECKOW NPOAYKLIAN S MULLEBON
NpoMbIIeHHOCTMKoADYpoBeHb KBanngpukaunme

MpouncxoxaeHue
0606LeHHon
TpyAoBon yHKUUNOpUrnHan X 3anMcTBOBaHO U3 OpUrnHana

Kog

opuruHana
PerncTpauunoHHbIn
HOMep

npodeccroHasbHOro CTaHaapTa

BO3MOXHble

HaVMeHOBaHNS

LOJKHOCTEN,
npogeccunlHxeHep no KavyecTey
VIH)XKeHep-TexHoNor (TexHoor)
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TpeboBaHua kK 0bpa3oBaHuIo U 06yyYeHntoBLICILIee obpa3oBaHue - bakanaBpuaT

TpeboBaHMA K ONbITY NPakTU4eckon paboThi-

Ocobble ycnosus gonycka k pabotellpoxoxxaeHne obsa3aTesibHbIX NpeaBapuUTesbHbIX (MPU NOCTYMIEHUN Ha
paboTy) U Neprmoamnyecknx MeguLMHCKNX oCMOTPoB (06cnenoBaHnin) paboTHMKOB, 3aHATLIX Ha TSAXKENbIX
paboTax n Ha paboTax ¢ BpeAHbIMY 1 (MAK) ONaCHbIMK YCI0BMAMUK Tpya

MpoxoxaeHne MHCTPYKTa)ken, 06y4eHrsa 1 NpoBepKM 3HaHWI MO oXpaHe Tpyaa

Jpyrue xapakTepucTuKnPeKkoMeHayeTCs LONOAHUTENbHOE NpodeccnoHanbLHoe obpa3oBaHme - MporpamMmbl
MOBbILLIEHWS KBaNN(PUKALIMN He pexxe OJHOr0 pa3a B MATb JieT

JononHUTENbHbIE XapaKTePUCTUKM

HavmMmeHOoBaHVe fOKyMeHTa

Kogn

HanmeHoBaHne 6a30BOW rpynnbl, 4OJHKHOCTU

(Mpodheccnmn) nnm cneunanbHOCTK

OK32141UHXeHepbl B NPOMbILLIEHHOCTY U Ha NPOM3BOACTBE
EKC-NH>XXeHep no KavecTsy

-NHxeHep-TexHoNOr (TexHo0r)

OKMNATP

221013aBeaytoLLnini NPon3BoACTBOM (Lied-noBap)
22583UHxxeHep no kayecTBy

22854UNHxeHep-TexHo0r

24845HavanbHuK (3aBeayoLWnin) Nnpon3BoaCcTBEHHON nabopaTopun
25114HavanbHuK Lexa

OKCO02.19.03.01bumoTexHonorus

3.4.1. TpypnoBas hyHKLNA

HanmeHoBaHue

OpraHusaums BefeHNs TEXHOJIOMMYECKOro npoLecca B paMKax NpUHATON B OpraHu3aLmm TeXHOA0rum
Npou3BoACTBa BUOTEXHONOrMYECKON NPOAYKLIMN AN NMULLEBOW MPOMbILLIEHHOCTMKOL

D/01.6YpoBeHb

(mooypoBeHb)

KBaJiMpurkaunmo

MponcxoxxpeHune
TpyAoson pyHKUNMNOpUrnHan X 3anMcTBOBaAHO U3 OpUrnHana

Koz

opurmnHana
PerncTpaunoHHbIn
HOMep

NpPogeCccroHaibHOro CTaHAapTa

TpyLoBble ENCTBMUA

Pa3paboTka nnaHoB pa3MeLleHns 0bopyLoBaHMSA, TEXHUYECKOro OCHALLLEHMA 1 OpraHm3auumn paboyinx mect
B paMKaX NMPUHSATON B OpraHn3aLmMm TEXHONOr MK NPON3BOACTBa BUOTEXHONOrMYECKON NPOAYKLUN AN
MULLEBON NPOMbILLNEHHOCTH

PacyeT Nnpon3BoACTBEHHbIX MOLLHOCTEN © 3arpy3sku o6opyu,03aH|/|ﬂ B paMKaX I'IpI/IHFITOVI B OpraHmsaumnn
TexHo0rmnm npon3soacTBa BUOTEXHOSIOrNYECKON npooykunn onqd NULLEBON MPOMbILLNIEHHOCTN

Pa3pa60TKa TEXHOJIOrNYEeCKON 1 3KCI'IJ'IyaTaLI,I/IOHHOI7I OOKYMEeHTauunn no BeJeHnto TEXHOJIOrM4eCKoro
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npouecca U TeXHNYECKOMY 06CNy)KUBaHNIO 060pyA0BaHMS OIS Peann3aLmmn NpUHATON B OpraHn3aLmm
TEXHON0r UK NPOU3BOACTBA OUOTEXHOIOMMYECKOW NPOAYKLIMN AN MULLEBON NPOMbILLIIEHHOCTK

Pa3paboTka TexHn4Yeckn 060CHOBaHHbIX HOPM BPeMeHM (BbIpaboTKM), MMHENHBIX N CETEBbIX rPatrKoB
Mpoun3BoACTBa ONOTEXHONOMMYECKON NPOAYKLMM A5 NMALLEBOW MPOMBILLIEHHOCTMN B LIENSX ONTUMU3ALMUN
TEXHOJI0rM4eCcKoro npoLecca nNpov3BoACTBa

PacyeT HOPMaTUBOB MaTepualibHbIX 3aTpaT (HOPMbI pacxofa Cbipbs, NoaydabpukaTos, MaTEPUaos,
WHCTPYMEHTOB, TEXHOJIOMMYECKOr0 TOMJIMBA, SHEPTUN) 1 SKOHOMUYECKON 3DMEKTUBHOCTU
TEXHOJIOrMYeCKMX NPOLECcCoB NPOM3BOACTBA OMOTEXHONOrMYECKON NPOAYKLUW ANS NALLEBOWA
MPOMBILLIEHHOCTH

Pa3paboTka TEXHNYECKUX 3a[aHUi Ha NPOEKTUPOBAHUE U MPOM3BOACTBO CreLnasbHON OCHACTKM,
WHCTPYMEHTA 1 NpucrnocobneHnin, HecTaHaapTHOro 06opyA0BaHUS, CPeACTB aBTOMaTU3aLUn 1
MeXaHM3alUun, NpeayCcMOTPEHHbIX TEXHOJIOMMENR NPOU3BOACTBA BUOTEXHOIOMMYECKOW NPOAYKLIMMN ASs
MMLLEBO NMPOMbILLIEHHOCTY

OchopMneHNE U3MEHEHWIN B TEXHUYECKOMN 1 TEXHONOrMYECKON IOKYMEHTALUN NPY KOPPEKTUPOBKE
TEXHOJIOrMYeCKUX MPOLLECCOB 1 PEXMMOB NPOV3BOACTBA BMOTEXHONOrMYECKON NPOAYKLMIA ANS MULLEBOA
MPOMbILLIIEHHOCTK

Heobxogumble ymeHuns
MpuMeHATb MeToAbl MoABOPa U 3KCMTyaTalUuy TEXHOJIOrn4yeckoro obopynoBaHms npy Npon3BoACTBeE
B1OTEXHOIOrNYECKON NPOAYKLNN A5 MULLEBON MPOMBbILLIEHHOCTH

MpMMeHATb MeToAbl MaTEMATUYECKOr0 MOAENNPOBAHNA U ONTUMK3ALUM TEXHONOMNYECKNX NPOLECCOB
npon3BoAcCTBa BuoTexHoNOrn4ecKon npoaoykuunn onA nuLLeson NPOMbILLNIEHHOCTW Ha baze CTaHOaPTHbIX
NMakKeToB NMpuUKIadHbIX MPOrpaMm

PaccynTbiBaTb NaaHOBbLIE MOKa3aTe N BbINMOJHEHUSA TEXHONOM NYECKNX onepau.w7| npon3BoacCTBa
BroTexHoornyeckon npoaykuun onA NnULLEBON NPOMbILLUNEHHOCTH

Onpenensitb TEXHOOrNYECKY0 3 (PEKTUBHOCTL paboThl 0bopynoBaHWs A5 NPOU3BOACTBA
BMOTEXHOIOrMYECKON MPOAYKLMIA A5 MULLEBOWA NPOMbILLIEHHOCTY

OnpepensTb NOTPebHOCTL B CpeACTBax NPON3BOACTBa M paboyen cune ana BbinoaHeHns obuiero obbema
paboT Mo Ka)[gon TEXHONOrMYECKOM onepaLm Ha OCHOBE TEXHOIOrMYECKNX KapT NPoOn3BOACTBa
BMOTEXHOIOMMYECKON NPOAYKLUN NS NULLEBON NMPOMBILLNEHHOCTU

MoNb30BaTbCA METOAAMUN KOHTPOIS KaYeCTBa BbIMOJIHEHNSA TEXHOIOMMYECKNX ONepaLuii NpoM3BOACTBa
B1OTEXHOIOrNYECKON NPOAYKLN A5 MULLEBON MPOMBbILLIEHHOCTH

MPUMEHSTb METOANKUN pacyeTa TEXHNKO-3KOHOMUYECKOW 3h(PeKTUBHOCTI NPOVN3BOACTBA
BVMOTEXHOIOrMYECKON NPOAYKLMUN A5 NMALLEBON MPOMBbILLIEHHOCTU NPY BbIGOPE ONTUMabHbIX
TEXHNYECKMX U OPraHM3aLMOHHbIX peLleHnin

MpYMEHSTL CNocobbl OpraHn3aLMmy NPON3BOACTBA U 3PGEKTNBHON PaboTbl TPYLOBOIr0 KO/UIEKTIBA Ha
OCHOBE COBPEMEHHbIX METO/I0B YNpPaBAeHUS NPON3BOACTBOM BMOTEXHONOrMYECKON NPOAYKLUN ANs
MWLLLEBO NMPOMbILLJIEHHOCTY

Ncnonb3oBaTh MHOPMALMOHHbBIE U TEIEKOMMYHUKALMOHHbIE TEXHONOrUK cbopa, pa3MeLLeHuns, XpaHeHus,
HakonieHus, Nnpeobpa3oBaHns U Nepefayv AaHHbIX B NPOGeCcCnoHaNbHO-0PUEHTUPOBAHHbIX
MHOPMALMOHHbBIX CUCTEMaX NPOM3BOACTBa BMOTEXHONOrMYECKON NPOAYKLMN ANS MULLEBOWA
NPOMbILLINEHHOCTY

BecTn OCHOBHble TEXHONOINYEeCKne npoueccobl Npon3BoacCTBa
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BVMOTEXHOIOrMYECKOoN NPOAYKLMN AN NULLEBOA MPOMbILLIEHHOCTY

Heobxoaumeble 3HaHWA

CocTaB, (hYHKLUN 1 BO3MOXHOCTY MCMOJSIb30BAHNA NHPOPMALIMOHHBIX N TENEKOMMYHUKALIMOHHbIX
TEXHOJIOTUIA /19 aBTOMATU3MPOBaHHON 06paboTKN MHPOPMALIUK C UCMOJIb30BaHWEM MEePCOHasbHbIX
3NEKTPOHHO-BbIYNCAUTENbHbLIX MALLWH U BbIYNCAUTENbHBIX CUCTEM, NMPUMEHSEMbIX B @aBTOMATU3MPOBAHHbIX
TEXHOJIOTNYECKUX NNHUAX NMPOU3BOCTBA OUOTEXHONOTMYECKOW NPOAYKLMN As NULLEBOW
MPOMBILLIEHHOCTHY

MeTonbl U cpefcTBa cbopa, 06paboTky, XpaHeHUSs, Nepeaadn n HakKoMAEHUsE UHOPMaLIK C
CNo/b30BaHNeM 6a30BbIX CUCTEMHbIX MPOrPaMMHbIX MPOAYKTOB 1 MakeToB NPUKIAAHbIX MPOrpaMm B
npoLiecce Npovn3BoACTBa OBUOTEXHONOMMYECKON NPOAYKLMNA 18 NMULLEBOA MPOMbILLIEHHOCTU

TexHonoruv 6r3sHec-naaHNPOBaHNS NPOM3BOACTBEHHON, PUHAHCOBON U MHBECTULIMOHHON AEATENBHOCTM
MPOM3BOACTBA BMOTEXHOOrMYECKON MPOAYKLMM A5 MULLEBOA NMPOMbILLIEHHOCTU

MeToAbl pacyeTa 3KOHOMUYECKON 3DHEKTUBHOCTM Pa3paboTKM 1 BHeAPEHWS HOBOWM BUOTEXHOIOr NYECKON
NPOAYKUMUN N5 NALWLEBON NPOMbILLEHHOCTK

TexHonOrMmM NPon3BoACTBa U OPraHM3aLnm NPON3BOACTBEHHbBIX U TEXHOIOMMYECKUX MPOLLEeCcCoB
npon3BoacCTBa BuoTexHoNorn4eckon npoaoykuun onA nuLeson MPOMbILLINEHHOCTN

CMeHHble nokasaTenu npon3BoaAcCTBa BroTexHosornyeckon npooykuun ons nunLLeBon NPOMbILLUNEHHOCTH

TpeboBaHMs K KAYeCTBY BbIMOJIHEHNS TEXHOIOMMYECKMX OMepaLil MPon3BoACTBa BUOTEXHONOTMYECKOIA
NPOAYKLMN [N1F NMULLEBON MPOMbILLIEHHOCTU Ha aBTOMATU3MPOBAHHbIX JIMHUSX B COOTBETCTBUN C
TEXHOJIOrMYECKUMMN HCTPYKLIMSMUI

MeToAabl TEXHOXUMUYECKOr0 U 1abopaToOpHOro KOHTPOJIS KAa4yecTBa Chipbs, NMoyhabpuKaToB 1
BVMOTEXHOIOrMYECKON NPOAYKLMNA A8 NMULLEBOA MPOMbILLIEHHOCTY

MeTofbl NNaHMPOBAHMNA, KOHTPOJISA N OLEHKN Ka4yeCTBa BbIMOJIHEHUSA TEXHONOMNYeCcKmnx onepau,m7|
Nnpon3BoAcCTBa BUOTEXHONOrNYECKON npoaoykuun onA nuLLeBON NPOMbILLNIEHHOCT B COOTBETCTBUN C
TEXHONOTNYECKUMN NHCTPYKLUMNAMN

(DaKTopr, BnaOWneE Ha Ka4e€CTBO BbINMOJIHEHNA TEXHOJIOTNYECKUX OI'IepaLI,VIIZ npon3BoACTBa
BUOTEXHOSIOrNYECKON npoaoykuunn onA nULLEBON NPOMbILLINEHHOCTK, B COOTBETCTBUN C TEXHOJIOTMYECKNMU
NHCTPYKUNAMN

OCHOBHble MeTObl 1 NpreMbl 0becneveHmns nHopMaLMoHHON Be3onacHOCTH B NpoLiecce Npovn3BoACTBa
BMOTEXHOIOrMYEeCKON NPOAYKLMIA A5 MULLEBOW NPOMbILLIEHHOCTY

Buabl, GopMbl 1 METOLbI MOTMBALIUW, BKJIOYAs MaTepualibHOE 1 HEMaTepuabHOe CTUMYIMPOBaHNE
nepcoHasa Npou3BoACTBa OBUOTEXHOMOMMYECKON NPOAYKLMNA A8 NULLEBOA MPOMbILLIEHHOCTH

MpaBuia NEPBUYHOrO OKYMEHT0060POTa, Y4eTa 1 OTYETHOCTY NPU NPOU3BOACTBE BUOTEXHONOTMYECKOA
NPOAYKLMA ANS MWLLEBOA NPOMbILLIEHHOCTM

MeToauKy pacyeTa 1 noabopa TEXHOIOrMYeCcKoro 060pyA0BaHUS A8 OpraHn3aLun 1 NPoBeaeHUS
3KCMepUMEHTa Mo 3TanaM BHeJPEHUS HOBbIX TEXHONOrMYECKMX NPOLEeCCOB B MPOM3BOACTBO
BVMOTEXHONIOrMYECKON NPOAYKLMNA A8 MULLEBOA MPOMBbILLIEHHOCTY

TpeboBaHMA 0XpaHbl TPYAa, CAHUTAPHOW 1 NoXKapHO 6e30MNacHOCTN NPY TEXHUYECKOM 06CTY>XUBAHUN 1
3KCnayaTayhm TexHonorn4eckoro O60py,£l,0BaHVI$|, cuctem 6e3onacHoOCTA 1 CrHanmsaunn, KOHTPOJIbHO-

n3MepuTenbHbIX NPUOOPOB 1N aBTOMATMKMN NPOM3BOACTBA BMOTEXHONOrMYECKOW NPOAYKLAN NS NULLEBON
NPOMBILLNEHHOCTH

CkavaHo Ha canTe «3akoHbl PO» — https://actrf.ru Ctp. 27 n3 40



[pyrvne xapakTepucTunkun

3.4.2. TpypnoBas (hyHKLNA

HanmeHoBaHMne

YnpaBneHne KayecTBoM, 6€30MacHOCTbIO U NPOC/IEXMNBAEMOCTLIO NMPOM3BOACTBA BMOTEXHONOrMYECKOW
NpoAayKLUUN ANS NULLEBOW NPOMbILLNEHHOCTMKOL

D/02.6YpoBeHb

(moaypoBeHb)

KBaMunukaummne

MpouncxoxaeHne
TpyAoBon yHKUMNOpUrnHan X 3anMcTBOBaHO N3 OpUrnHana

Kon

opurnHana
PerncrpauunoHHbIn
HoMep

NpoeccnoHaNbHOro CTaHaapTa
TpynoBble AencTBus

BX0OHOM 1 TEXHOOrMYECKNIA KOHTPOJIb KayeCTBa Cbipbs, NoaydabpukaToB n roToBON NpoAyKLUUN ONS
OpraHu3auuny paLMoHaJibHOro BeAeHNs TEXHONOMMYECKOro NpoLLecca NPon3BoACTBa B Liesiax pa3paboTku
MeponpuATUIA MO NOBbILLEHNIO 3DHEKTUBHOCTY MPON3BOACTBA BMOTEXHOIOrMYECKON NPOAYKLMMN ANs
NLLEBOIN NPOMBILLEHHOCTU

YYyeT cbipbs 1 FOTOBOW NPOAYKUNW Ha Ba3e CTaHAAPTHbLIX U CEPTUPUKALMOHHBIX NCMLITAHUA NPOM3BOACTBA
H1OTEXHOIOrMYECKON NPOAYKLN A5 MULLEBOW NPOMBILLIEHHOCTU B Lensx obecneyeHns HOPMaTMBOB
BbIX0LOa roToBOMN npoaoyKunnn B COOTBETCTBUN C TEXHONIOTNYECKUMU NHCTPYKLNAMN

KOHTPOJIb TEXHOJIOrMYECKMX MapaMeTpPoB U PeXMMOB MPON3BOACTBA H6uoTexHoIOrn4eckon npoaoykunn ond
NULLEBON NPOMbILLUNEHHOCTW Ha COOTBETCTBUE TDEGOBaHI/IFIM TEXHOIOMNYECKON 1 3KCI'I)'IyaTaLI,VIOHHOVI
OOKYMeHTauunn

BHeapeHne cncTeM ynpassieHUs KavyecTBOM, 6€30MaCcHOCTbIO U MPOC/IeXNBAEMOCTbIO NPON3BOACTBA
BNOTEXHOJIOrMYECKON NPOAYKLUN ONs MULLEBOA NPOMBbILLINEHHOCTU B Liensx obecneyeHns TpebosaHmMi
TEXHUYECKNX PErNaMeHTOB K BMAaM NULLLEBON NPOAYKLMM

Pa3paboTka MeponpusTWiA N0 NpenynpeXaeHNto 1 YCTpaHeHW0 NpnYMH Bpaka NpoayKLMU Ha OCHOBE
AaHHbIX TEXHOJIOMMYECKOro KOHTPOJIS Ka4ecTBa Chipbs, NoaychabpmKaToB 1 rOTOBOW NPOAYKLIM B
npoLiecce Npoun3BoACTBa OBUOTEXHONOMMYECKON NPOAYKLMNA 18 NMULLEBOA NPOMbILLIEHHOCTU

KOHTpO/b HaZ COBMOAEHMEM TEXHOMOMMYECKON ANCLIUMAMHBI B LIEXaX U MPaBWIbHON 3KCMyaTalmen
TeXHONIornyeckoro o6opynoBaHNs No NPOM3BoACTBY BUOTEXHONOrMYECKON NPOAYKLMUM A MULLEBOW
MPOMbILLIIEHHOCTM

Pa3paboTka METOO0B TEXHNYECKOrO KOHTPOJIS U UCMbITaHWs TOTOBOW NPOAYyKLMM B MpoLiecce
NPOM3BOACTBA BUOTEXHONOrMYECKON MPOAYKLMM A5 MULLEBO NMPOMbILLIEHHOCTU

HeobxonuMble yMeHUs

AHanM3MpoBaTb CBOWCTBA CbipbsA 1 NoaypabpukaToB, BAUAIOLME Ha ONTUMK3ALUI0 TEXHOIOMMYECKOTO
npouecca 1 Ka4ecTBO roTOBOW NPOAYKLMM, pecypcocbepexeHne, 3hHeKTUBHOCTb 1 HAAEXHOCTb
MPOLIECCOB NPOU3BOACTBA BUOTEXHOIOMMYECKOW NPOAYKLIMA OIS MULLEBON NPOMbILLIIEHHOCTY
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OCyLLEecTBASATb TEXHONOrMYECKUe perynmpoBkn obopynoBaHus, cuctem 6€30MacHoOCTU U CUrHaM3aLUunm,
KOHTPOJIbHO-U3MepPUTENbHbIX NPUBOPOB U aBTOMATUKM, UCMOMb3YEMbIX OS5 peann3aunm TEXHONOrMYEeCKNX
ornepauuin Npom3BoacTBa BOTEXHONOrNYECKON NPOAYKLMN A5 NMULLEBON MPOMBbILLIEHHOCTH

MpoBOANTb CTAaHAAPTHbIE U CEPTUPUKALMOHHBIE UCMbITAHUA MPOU3BOACTBA BUOTEXHONOTMYECKOIA
NPOAYKLMW I8 MULLEBON NMPOMBbILLIEHHOCTU B LIENAX YYeTa Cbipbs U FOTOBOV NPOAYKLIMK ANns obecneveHus
HOPMATUBOB BbIXO[a FOTOBOW NPOAYKLUN B COOTBETCTBMMN C TEXHOJIOMMYECKUMU HCTPYKLIMAMM

Monb30BaTbCSA METOLAMU KOHTPOJISA KavyeCTBa BbINOJIHEHUSA TEXHONOM NYECKNX orlepaLu/u7| npon3soacTBa
BroTexHosornyeckon npoaoykKuun onA nunLLeBon NPOMbILLUNEHHOCTK

BbissBNATL 6pak NpoayKLUMM Ha OCHOBE AaHHbIX TEXHOOrMYECKOro U 1abopaTOPHOro KOHTPOJIA KayecTBa
Cbipbs, NonyhabpukaToB 1 roTOBOW NPOAYKLMM B MPOLECCe NPOU3BOACTBa BMOTEXHOIOM MYECKON
NPOAYKLMN ONS MULLEBOW MPOMBbILLJIEHHOCTH

Mpon3BOANTL aHaNN3 KaYyecTBa U NPOU3BOACTBA OUOTEXHOIOMMYECKOW NPOAYKLIMN AN MWLLEBON
MPOMbILLIEHHOCTMN Ha COOTBETCTBME TPEOOBAHNAM TEXHUYECKMX PErNIaMEHTOB Mo KayecTBy, 6€30MacHOCTY
1 MPOC/IEXUBAEMOCTY NMPOU3BOACTBA BUOTEXHOIOTMYECKOW NPOAYKLIAM A5 MNLLIEBON

NPOMbILLIEHHOCTK

Monb3oBaTbCs NPOMECCMOHANBHBIMU KOMMNbIOTEPaMK U CNELMANN3MPOBAHHBIM MPOrPaMMHbIM
obecneyeHnem npu 0bpaboTke AaHHbIX KOHTPObHO-U3MEPUTEbHbLIX NPUBOPOB N aBTOMATUKK
npon3BoacCTBa BroTexHoorn4yeckom npoaoykuunn onA I'II/ILLI,eBOIZ MPOMbILLINEHHOCTN

Mcnonb3oBaTh CNELMann3MpoBaHHOE NPorpaMMHoe obecrneyeHre B MPOLLECCE KOHTPOS TEXHOIOMMYECKMX
MapaMeTPOB U PEXUMOB TEXHOJIOrMYECKOro obopynoBaHus, cuctem 6€30MacHOCTU U CUTHAU3aLUNK,
KOHTPOJIbHO-N3MEPUTENbHBLIX MPUOOPOB 11 aBTOMATUKN aBTOMATU3NPOBAHHBLIX TEXHOJIOrMYECKUX IMHWIA
NpPOV3BOACTBA BUOTEXHOIOMMYECKON NPOAYKLMNA A8 MULLEBOA MPOMBbILLIEHHOCTU

Ncnonb3oBaTh MHOPMALMOHHbBIE U TENIEKOMMYHUKALMOHHbIE TEXHONIOrUK cbopa, pa3MeLLeHUs, XpaHeHu s,
HakonseHus, Npeobpa3oBaHUs 1 Nepefayn AaHHbIX B NPOMECCMOHaIbHO-0PUEHTUPOBAHHBIX
MHOPMALIMOHHbIX CUCTEMAX NPOMN3BOACTBA BMOTEXHOOrMYECKON NPOAYKLMN A5 MULLEBOA
NPOMbILLIEHHOCTK

Pa3pabaTbiBaTb METOMbl TEXHUYECKOIO KOHTPOJIS U UCMbITaHWS FOTOBOW NPOAYKLIMK B MpoLiecce
NpPOV3BOACTBa BUOTEXHOMOrMYECKON NPOAYKLUN A8 NULLEBOA MPOMbILLIEHHOCT

Heobxoounmble 3HaHWA
MeToabl TEXHOXUMUYECKOTO 1 S1abopaToOPHOro KOHTPOJIS KaYecTBa Cbipbs, NoayhabprnkaTos U1
O1OTEXHOJIOMMYECKON NPOAYKLUN A5 NMULLEBOI NMPOMBbILLIEHHOCTU

dusnyeckne, xummyeckue, buoxummyeckne, BUOTEXHONOrNYeCKMe, MI/IKp06VIOJ'IOFI/I‘~IeCKI/Ie,
Tennogusndeckre npoueccsl, NpoucxoadLlmne npyu Npon3sBoacTee BroTexHosIornyeckon npoaoykunn ongd
NULLEBON NPOMbILLUNEHHOCTH

MeToAuKy pacyeTa 1 nonbopa TexHo0rM4eckoro 060pyAoBaHUS 4SS OpraHn3aLum 1 NpoBeaeHUs
3KCMepuMMeHTa Mo 3TanaM BHELPEHUS HOBbIX TEXHOIOrMYECKMX MPOLLECCOB NPOM3BOACTBA
BMOTEXHOIOrMYECKON NPOAYKLMIA A5 MULLEBOWA NPOMbILLIEHHOCTY

OCHOBbI TEXHOMOM NN npon3BoacCTBa BUOTEXHONOrNYECKON npooykunn onAd nnLEeBoN NPOMbILLINEHHOCTN

MPUYUHBI, METOAbI BLISBJEHUS 1 CNOCO6LI yCTpaHeHUs 6paka B MpoLIecce Npov3BOACTBa
BMOTEXHOIOrMYECKON NPOAYKLMIA A5 MULLEBOWA NPOMbILLIEHHOCTY

MeToLbl TEXHOXMMUYECKOr0 1 NabopaTOPHOro KOHTPOJIS KaYecTBa Cbipbs, NoayhabpukaTos v
BMOTEXHOIOrMYECKON NPOAYKLMN AN1F MULLEBOA MPOMbILLIEHHOCTU
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Ha3HayeHus, MPUHLUMMbI AEACTBUS U YCTPOMCTBO 060pyA0BaHMs, CUCTEM 6E30MacHOCTY U CUTHANM3aLMN,
KOHTPOJIbHO-U3MEPUTENbHBLIX MPUOOPOB 1 aBTOMATWKI NPOU3BOACTBA OBUOTEXHOIOrMYECKON NPOAYKLIMK
A8 MALLEBOV NMPOMBbILLIEHHOCTA

CneuuannsnpoBaHHOE NporpaMMHoe obecrneyeHre n CpeacTBa aBTOMaTU3aLMUK, MPUMEHSEMbIE Ha
TEXHOJIOrUYECKMX JIMHMSAX MO MPOU3BOACTBY OUOTEXHOMOMMYECKOW NPOAYKLIMN ANS MWLLIEBON
MPOMBILLIIEHHOCTH

CocTaB, (OYHKLMI N BO3MOXHOCTU UCMOJIb30BaHMS MHHOPMALMOHHbIX 1 TENNEKOMMYHUKALVOHHbIX
TEXHOOrUiA AN aBTOMATU3NPOBaHHON 06paboTKy MHGOPMALLMK C UCMOJIb30BAHMEM MEePCOHabHbIX
3/1EKTPOHHO-BbIYNCIMTENBHBIX MALUUH U BBIYUCINTENbHBIX CUCTEM, MPUMEHSIEMbIX B @aBTOMATU3NPOBAHHbIX
TEXHOJIOTMYECKNX JIMHMSAX MPOM3BOACTBA BMOTEXHONOrMYECKON NPOAYKLUW ANS NULLEBOWA
MPOMBILLIEHHOCTH

MeTonbl 1 cpencTBa cbopa, 06paboTkK, xpaHeHUs, Nepesayn 1 HaKoNIEHNS MHADOPMaLUK C
1cnosb3oBaHMEM 6a30BbIX CUCTEMHbIX MPOrPaMMHbIX MPOAYKTOB 1 NMaKeTOB NPUKAAAHbLIX MPOrpaMMm B
npoLecce Npovn3BoACTBa BUOTEXHOMOMMYECKON NPOAYKLMA OJ1S MULLEBOA MPOMbILLIEHHOCTU

TpeboBaHWs 0XpaHbl TPYAa, CAHUTAPHONM U MOXKAPHOK 6e30MacHOCTW NPW 3KCNyaTaLnn TEXHOIOrMYECKOoro
060pya0BaHUSA, cMcTeM H&30MacHOCTM 1 CUFHAM3ALMUN, KOHTPOIbHO-U3MEPUTENbHbIX NPMBOPOB U
aBTOMATMKW NPOVN3BOACTBA OMOTEXHONOMMYECKON NPOAYKLMNA A8 NULLEBOA MPOMbILLIEHHOCTY

[pyrue xapakTepucTumkm

3.4.3. TpynoBasa pyHKUUSA

HavmeHoBaHVe

Pa3paboTka cucTeMbl MEPONPUATUA MO NOBLILLEHNIO SPHEKTUBHOCTY TEXHONOMMYECKNX NPOLECCOB
NpoV3BOACTBa BMOTEXHOIOMMYECKON NPOAYKLMN ANF MULLEBON NpoMbIlLieHHOCTMKoA
D/03.6YpoBeHb

(mopypoBeHb)

KBasMpukaunme

MpouncxoxaeHne
Tpyanoson yHKUMMOpurmHan X 3aMMCTBOBAHO M3 OpUTrMHana

Kog

opurnHana
PerncrtpauunoHHbIn
HoMep

npodeccroHanbHOro cTaHaapTa

Tpynosble gencTeuslpoBefeHe MapKeTUHIOBbLIX CC/IeA0BAHUA NepeaoBoOro 0Te4YECTBEHHOMO 1
3apybexxHoro onbiTa B 0671aCT TEXHONOMUMU NPOM3BOACTBA BMOTEXHONOrMYECKON NPOAYKLUMW ONS NMULLLEBON
MPOMbILLIEHHOCTK

MoAroToBKa NPeAsIOXEHNA MO NOBbILEHNIO 3PHNEKTUBHOCTY NPON3BOACTBA N KOHKYPEHTOCNOCOBHOCTH
NPOAYKLNN, HanpaBaeHHbIX Ha paLMOHabHOE NCMNOJIb30BaHNE U COKPaLLEeHNe PacxoaoB Cbipbs,
MaTepunasnoB, CHUKEHNE TPYAOEMKOCTIN NPOM3BOACTBA NPOAYKLINN, MOBbILLIEHNE NPON3BOAUTENBHOCTM
TPyAa, 3KOHOMHOE Pacx0f0BaHWNe SHEPropecypCcoB B OpraHmnsaLnm, BHeapeHne 6e30TX0AHbIX U
MaJIOOTXOAHbIX TEXHOOrMIN NPON3BOACTBA OMOTEXHOIOrNYECKON NPOAYKLNN ONS MULLEBOW
MPOMbILLINEHHOCTN

MaTeMaTnyeckoe MoAennpoBaHNe TEXHONIOMMYECKMX NPOLLECCOB NPON3BOACTBAa OBUOTEXHOIOrNYEeCKOn
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NPOAYKUUN ON5 NULWEBON NPOMBILLNEHHOCTU Ha Ba3e CTaHAaPTHbLIX MAKETOB NPUKIAAHbIX MPOrpaMM B
Lensx onTMMM3aumnmn NpPonM3BoACTBa, Pa3pPaboTKM HOBLIX TEXHOOMNIA N TEXHOJIOMMYECKMX CXEM
Npon3BOLCTBa BMOTEXHONOrMYECKON NPOAYKLMM NS NMULLEBON MPOMBbILLIEHHOCTHN

PacyeT Npon3BOACTBEHHbLIX U HENPON3BOACTBEHHLIX 3aTpaT AENCTBYIOLWNX U MOLEPHU3NPYEMBIX
Npon3BOACTB BUOTEXHONOrNYECKON NPOAYKLUMN A4 NULLEBON NPOMbILLIEHHOCTM 415 OLLEHKN
3W(hEeKTUBHOCTM NPOM3BOACTBA N TEXHWKO-IKOHOMNYECKOrOo 0O0CHOBAHNS CTPOMTENBCTBA HOBbIX
NPOW3BOACTB, PEKOHCTPYKLMM N MOAEPHM3ALMNN TEXHONOMMYECKUX TMHUIA N YYaCTKOB

MpoBeneHne pacyeToB s NPOEKTMPOBAHNS NPON3BOACTBA BUOTEXHOIOrNYECKON NPOAYKLUUN ANs
NULLEBON NMPOMBbILLNEHHOCTW, TEXHONOMMYECKUX JIMHWIA, LEXOB, OTAE/NbHbLIX Y4aCTKOB OpraHn3aLunia c
NCMNOJIb30BaHMEM CUCTEM aBTOMaTU3MPOBAHHOIO MPOEKTNPOBAHMNSA 1 MPOrpaMMHOro obecneyeHuns,
NH(MOPMALMNOHHBIX TEXHONOMMIA NMPU CO3AaHNN MPOEKTOB BHOBb CTPOSALLUXCA U PEKOHCTPYKLN
AENCTBYIOLWNX OpraHn3aumni

OpraHusaums paboT No NpoBeAEHNIO UCMbITAHNIA, BHEAPEHWNIO U MPUMEHEHNIO UHHOBALMOHHbBIX TEXHOIOT 1A
A9 NOBbILWEHNSA 3 PEKTUBHOCTM TEXHONOMMYECKUX MPOLECCOB NPOM3BOACTBA BMOTEXHONOrMYECKON
NPOAYKLMN ANS MULLEBOW MPOMBbILLIEHHOCTH

OdopMaeHMEe N3MEHEHUIN B TEXHUYECKON N TEXHONOMMYECKON JOKYMEHTALNN NPU KOPPEKTUPOBKE
TEXHOJIOrMYECKMX MPOLLECCOB, CUCTEM YMpaBAEHNS NPON3BOACTBA BUOTEXHOIOrNYECKON NPOayKLUN ANs
NULLEBON NPOMbILLNEHHOCTHU

Heobxoaunmele ymeHUs

MpUMeHATL MeTOAbl MaTEMATNYECKOr0 MOAEIMPOBAHNA U ONTUMK3ALIMN TEXHOSIOMMYECKIX MPOLLECCOB
NPOM3BOACTBA BUOTEXHONOrMYECKON NPOAYKLMUM ANS MULLEBOW NPOMbILLIEHHOCTU Ha 6a3e CTaHAAPTHbIX
MakeToB NPUKIALHbIX MPOrpamMm

anIMeHFITb CTaTUCTN4eCKne Mmetoabl O6pa6OTKI/I 3KCNepnuMeHTalibHbIX OaHHbIX OJ19 aHa/ln3a
TexHo0orn4eCcKknx npoueccos npun nponssoncTsee BUoTEXHONOrNYECKON npoaoykuunn onA nuLieson
NMPOMbILLINEHHOCTN

MPUMEHSATL METOANKUN pacyeTa TEXHNKO-3KOHOMUYECKOM 3h(PeKTUBHOCTI NPOVN3BOACTBA
BVMOTEXHOIOrMYeCKon NPOAYKLUN A5 NMULLEBON MPOMBbILLIEHHOCTU NPV BbIGOPE ONTUMabHbIX
TEXHUYECKMX 1 OPraHN3aLMOHHbIX PeLLeHWiA

MpUMEHSTL CNocobbl OpraHn3aLMm NPOVN3BOACTBA U 3PGEKTNBHON PaboThl TPYLOBOIr0 KO/UIEKTIBA Ha
OCHOBE COBPEMEHHbIX METO/I0B YNpPaBAEHUS NPON3BOACTBOM BMOTEXHONOrMYECKON NPOAYKLUN ANS
MWLLLEBO NMPOMbILLIEHHOCTK

licmonb30BaTb CTaHAAPTHOE MporpaMMHoe obecrneyeHne nNpu paspaboTKe TEXHOMOrMYECKOM YacTu
NMPOEKTOB NPOM3BOACTB BUOTEXHOIOrMYECKON NPOAYKLNN NS MULLEBOW MPOMBbILLJIEHHOCTU U NOAFOTOBKE
3a4aHni Ha pa3paboTKy CMEXHbIX YacTel NPoeKToB

OcyLLecTBNATb TEXHOJIOMMYECKME KOMIMOHOBKN U I'IOJJ,60p O60py,EI,OBaHI/IFI 0N TEXHONOMNYECKUX JINHUIA 1
Y4aCTKOB NMpon3BoacCTBa BroTexHosIornyeckon npoaoykunn ongd nunLLeBon NPOMbILLUNEHHOCTH

Ncnonb3oBaTh MHOPMaLMOHHbIE U TENEKOMMYHUKALNOHHBIE TEXHONIOrUK cbopa, pa3MeLLeHns, XpaHeHus,
HakoneHus, Npeobpa3oBaHns 1 Nepeayyt AaHHbIX B NPOGEeCCnOoHaIbHO-0PUEHTNPOBAHHBIX
MHOPMaLMOHHbBIX CUCTEMaX NPOM3BOACTBA OMOTEXHONOrMYECKON MPOAYKLMN A5 MULLEBOWA
MPOMbILLUIEHHOCTH

/icnonb30BaTb CUCTEMbl aBTOMATU3MPOBAHHOIO NPOEKTUPOBAHNS 1 MPOrpaMMHOro obecneyeHus,
NH(OPMALIMOHHbIE TEXHOIOTUN A5 MPOEKTUPOBAHNSA NPOU3BOACTB BMOTEXHOOMMYECKON NpoaAyKLUN ANs
NULWEBON NPOMBILLIEHHOCTU, TEXHONOrMYECKNX IMHWIA, LIEXOB, OTLE/NbHbIX YH4aCTKOB OpraHu3aLmi

HeobxoonMble 3HaHWS
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TeXHONOr M MEHEKMEHTA U MAaPKETUHIOBbIX MCCNIeA0BAHMNIA pbiHKA MNPOAYKLMN 1 yCyr B 061acTu
NPOV3BOACTBa BUOTEXHOIOrMYECKON NPOAYKLMNA IJ18 NMULLEBOA MPOMBbILLIEHHOCTU

HasHayeHus, NpUHLMNLI AEACTBUS U YCTPONCTBO 000pya0BaHNS, cucTeM 6€30MacHOCTU 1 CUrHaAM3aUun,
KOHTPOJIbHO-N3MEPUTESIbHBIX MPUMOOPOB U aBTOMATUKM NPOV3BOACTBA BMOTEXHOMIOMMYECKON NPOAYKLIAM
ONS NALLEBOW NPOMBILLIEHHOCTY

MPUHLIMMNBI COCTABIEHNS TEXHONOIMYECKMX PACYETOB NPV NPOEKTUPOBAHUM HOBbIX WK MOLEPHM3ALMUN
CYLLECTBYIOLWNX NPON3BOACTB U NPOVN3BOACTBEHHbIX YHAaCTKOB NPOV3BOACTBA BMOTEXHOIOMMYECKON
NPOAYKLMA ANS MWLLEBOIA NPOMbILLIEHHOCTM

MeToObl MaTEMaTUYECKOrO MoaennmpoBaHNA TeEXHOJI0MN4eCKnX npoL,eccoB NMpPon3BoacTBa
BroTexHoIOrnYeckon npoaoykuunn onA NULLLEBON NPOMbILLINIEHHOCTWU Ha baze CTaHOapPTHbLIX NaKeToB
NPUKAagHbIX NPorpamMm

CocTaB NpOM3BOACTBEHHbIX U HEMPON3BOACTBEHHLIX 3aTPaT AENCTBYOLWNX N MOAEPHU3NPYEMBIX
Npon3BOACTB BUOTEXHOIOrNYECKON NPOAYKLUUN ANS MULLEBOA MPOMbILLIEHHOCTK

MeToabl NpoBeAeHNS pacyeToB Aas MPOEKTUPOBAHNSA NPON3BOACTB BMOTEXHOMOr MYECKOM NPOAYKLMM 414
NULLEBON NMPOMBbILLAEHHOCTW, TEXHONOMMYECKUX JIMHWIA, LEXOB, OTAENbHbLIX Y4aCTKOB OpraHn3aLnia
NCMNOJIb30BaHMEM CUCTEM aBTOMATU3MPOBAHHOIO NPOEKTNPOBAHMNSA 1 MPOrpaMMHOro obecneyeHuns,
NHMOPMaLIMOHHbBIX TEXHOOrMIA MPY CO34aHUN NPOEKTOB BHOBb CTPOSILLUXCS N PEKOHCTPYKLIUN
LEeNCTBYIOLWNX OpraHn3aumni

Moka3aTenn 3hheKTUBHOCTM TEXHOJIOMMYECKMX MPOLLECCOB NPOM3BOLACTBA BMOTEXHONOrMYeCKow
NPOAYKLUMN 4S5 NULLEBON NMPOMbILLIEHHOCTM

CocTaB, PYHKLMUN N BO3MOXHOCTUN MCMOJIb30BaHUSA NHPOPMALMOHHBIX Y TeNEKOMMYHUKaLMOHHbIX
TEXHOJIOrniA AN aBTOMaTU3UPOBaHHON 06paboTKy MHGOPMaLIMK C NCMONb30BAaHNEM MEPCOHANbHbIX
3/IEKTPOHHO-BbIYUCNTESIbHBIX MALlUMH U BbIYUCTIUTESIbHBIX CUCTEM, MPUMEHSAEMbIX B aBTOMaTU3UPOBAHHbIX
TEXHONOMMYECKUX JINHUSAX NPON3BOACTBA HMOTEXHONIOrMYECKON NPOAYKLUMIX ONS MULLEBON
NPOMbILLEHHOCTM

MeTogabl n cpeacTsa cbopa, 06paboTkn, xpaHeHNUs, nepefayn 1 HaKoNAEHNS UHADOPMaLUK C
MCnosib3oBaHMeM 6a30BbiX CUCTEMHbIX MPOrPaMMHbIX MPOAYKTOB 1 MAaKeTOB MPUKAa4HbIX MPOrpamMMm B
npoLiecce Npov3BoACTBa BMOTEXHONOrMYECKON NPOAYKLMA A5 NMULLEBON MPOMBbILLIEHHOCTH

TpeboBaHMA 0XxpaHbl TPYAa, CAHUTAPHOW 1 NoXKapHo 6e30NacHOCTY NpPY 3KCNayaTauumnm TEXHONOrMYECKoro
obopynoBaHua, cnctem 6€30MacHOCTU U CUTHANN3ALNUN, KOHTPOJIbHO-N3MEPUTENBHbIX NPUBOPOB 1
aBTOMATUKM MPON3BOACTBA BUOTEXHONOrMYECKON NPOAYKLUN A5 MULWEBOA MPOMbILLIEHHOCTM

Lpyrvne xapakTepucTunkmn

3.5. 060bLLeHHas TpyaoBas hyHKUUS

HavmeHoBaHVe
CTpaTermyeckoe ynpasjeHune pa3BuTnUeM Nponu3BoACTBa BUOTEXHONOrMYECKON NPOAYKLMIN AAS NULLEBON
npomeblLneHHOCTUKOoOEYpoBeHb KBanugukayumn7

MpouncxoxxaeHne
0606LieHHon
Tpyaoson yHKUMMOpurmHan X 3aMMCTBOBAHO M3 OpUrMHana

Kog

opurrnHana
PerncTpauunoHHbIn
HoMep
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NpPogeCccroHaibHOro CTaHAapTa

B03MOXXHble HAMEHOBaHWS OOJHKHOCTEN, Npodeccninl naBHbIA TEXHOSIOr

TpeboBaHus K 0bpa3zoBaHuio 1 obyyeHuoBbICLLee obpa3oBaHue - MarucTpaTypa

TpeboBaHMA K OMbITY NpakTU4eckon paboThbl-

Ocobble ycnosus fonycka k pabotellpoxoxxaeHne obsa3aTesNbHbIX NpeaBapUTENbHbIX (MPX NOCTYMIEHUN Ha
paboTy) U Neprmoanyecknx MeauLMHCKNX oCMOTPOB (06CnenoBaHNin) paboTHMKOB, 3aHATLIX Ha TAXEbIX
paboTax u Ha paboTax C BpeAHbIMU 1 (MAK) ONACHLIMW YCNOBUSMUK TPy Aa

MpoxoXaeHne MHCTPYKTaXKei, 06y4yeHns 1 NpoBEPKM 3HAHWI MO oXpaHe Tpyaa
Jpyrue xapakTepucTukmPekoMeHIyeTcs AOMN0JHUTENbHOE NpodeccnoHanbHoe 0bpa3oBaHmMe - MPorpaMmbl
MOBbILLIEHNS KBAaIM(PUKALIMN HE pexxe 0JIHOrO pa3a B NATh ieT

[ononHUTeNbHbIE XapaKTePUCTUKU

HanmeHOBaHMe OOKYMeHTa

Kon

HanmeHoBaHue 6a30B01 rpynnbl, AOJXKHOCTY

(Npodheccnn) nam cneunansHoOCTH

OK31321PykoBoauTenu noapasgeneHun (ynpasnswowme) B obpabatoiBatoLlen NPOMbILLAEHHOCTH
EKC-I' naBHbI TeXHONOT

OKMATP21009I naBHbIN TeXHOMOr (B MPOMbILLIEHHOCTN)

OKCO02.19.04.01bumoTexHonorus

3.5.1. TpynoBas hyHKLNA

HanmeHoBaHue

Pa3paboTka HOBbIX BMOTEXHOMOrMIA U HOBOWM BMOTEXHONOrMYECKO NPOAYKLMIX ANS NULLEBON
NpoMbILIeHHOCTUKOZE/0L.7YpoBeHb

(moaypoBeHb)

KBanugukaummn/

MpouncxoxaeHne
TpyAoBon yHKUMNOpUrnHan X 3anMcTBOBaHO U3 OpUrnHana

Kog

opurnHana
PerncTpauvnoHHbIn
HoMep

npodeccroHabHOro cTaHaapTa

TpynoBble fencTens

MpoBefieHne Hay4YHO-UCCNeaoBaTeNbCKNX PaboT U MapKeTUHIOBbIX NCCNenoBaHuUiA B obnactu
NpOrpeccuMBHbIX BMOTEXHOMOM NN N HOBOW BMOTEXHOIOrMYECKON NPOAYKLMIN 4S8 NULLEBON
MPOMbILLJEHHOCTW C LIENbIO NMOUCKA U Pa3paboTKy HOBbIX 3NMEKTUBHLIX MyTeR NoayYeHNs
B1OTEXHONIOrMYECKMX MPOAYKTOB, CO34aHNs COBPEMEHHbLIX BUOTEXHONIOT A, B TOM Yucie
HaHOBMOTEXHONOr NI, TEXHOJIOTUIN PEKOMOUHAHTHbIX AE€30KCUPUOOHYKIEMHOBBIX KNCNIOT, KJIETOYHbIX
TexHonornm

iccnenoBaHnsa CBONCTB NpPoaoBOJIbCTBEHHOIO ChipbA, MULLEBBLIX MaKpPO- N MUKPOUHIPpeaneHTOB,
TEeXHOJIOrnyeckmnx 0obaBoK 1 y)'ly‘-lUJI/ITEJ'IEI;I, BbIMOJIHAKLWMX TEXHONIOrNYECKe hyHKLUK, ONA NPpUOaHNA
nuuieBbIM NPOAYKTaM onpeneneHHbIX CBOWCTB, COXpaHeHNa nX Ka4ecTBa " BblpaﬁoTKI/I rOTOBbIX M34eNni C
3adaHHbIM beHKLI,I/IOHa)'IbeIM COCTaBOM U CBOMNCTBaAMM
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CTpaTernyeckoe njaHMpoBaHue pa3BUTKS NPOV3BOACTBA BMOTEXHONOrMYECKON NPOAYKLMA ANS MULLEBOA
MPOMbILLIEHHOCTMW B OPraHn3aLi B COOTBETCTBMM C rOCy1apCTBEHHON NONNTUKOWM Poccuiickoin ®eaepauinm
B 0671aCTV 340POBOr0 NMUTAHUS HaceneHns 11 Ha OCHOBE NPOBEAEHHbIX Hay4YHbIX UCCeA0BAHMIA

Co3faHue MaTeMATUYECKNX MOAENEN, MO3BONSIOLMNX UCCIeA0BaTb M ONTUMU3NPOBATL NapaMeTpbl
TEXHOJIOrMYeCcKoro npoLecca NPou3BoACTBa, YyylaTb KAa4ecTBO BUOTEXHONOrMYECKON NPOAYKLMUN Ans
MULLEBON NPOMbILWIEHHOCTU, OLLEHNBATb BNSIHWE HOBbIX TEXHOIOMUIA, HOBbIX BUAOB CbIPbS,
TeXHOJIornyeckoro o6opyioBaHNs Ha KOHKYPEHTOCNOCOBHOCTL U NOTpebuTeNbCKMe KayecTBa
BMOTEXHONIOrNYECKON NPOAYKLMN

Pa3paboTka HOBbIX TEXHOIOrMYECKNX PELUEHUIA, TEXHOJIOMIA, BUAOB 060py0BaHMS, CPeacTB
aBTOMaTU3aLUMN N MEXaHMW3aLUM NPOM3BOACTBA 1 HOBbIX BUAOB BMOTEXHONOrMYECKOW NPOAYKLMN ONS
MULLEBON NPOMbILLNEHHOCTY B Liensax obecnevyeHns KOHKYPEeHTOCNoCobHOCTN NPOM3BOACTBA B
COOTBETCTBUM CO CTPATErMYECKNM MJIAHOM Pa3BMTUA NPOM3BOACTBA BMOTEXHONOrMYECKON NPOAYKLNA ANS
MULLEBON NPOMbILLAEHHOCTHU

Pa3paboTka NPOEKTHbIX NPEeANIOXEHUIA, BU3HEC-NNAHOB N TEXHUKO-3KOHOMMNYECKUX 000CHOBAHWIA
peannsaunm TEXHOJIOMTMYECKMX NPOEKTOB HOBOr0 CTPOUTEIbCTBA, PEKOHCTPYKLUN UM MOAEPHU3ALIAN
npon3BoACcTBa BMOTEXHONOrMYECKON NPOAYKLINW OAS NMULLEBON MPOMBbILLIEHHOCTH

YTBEPXOEHNE N3MEHEHHOW TEXHOOMMYECKON, TEXHNYECKOW 1 dKCMIyaTaUMOHHON OOKYMEHTaLnn
TEXHOJIOrMYECKMNX MPOEKTOB MPOU3BOACTBA BMOTEXHOIOrMYECKON NPOAYKLMIN 4S8 NULLEBON
NPOMbILLEHHOCTM

Monbop cyLlecTByOLWEro TeEXHOMOrMYeckoro 0bopynoBaHMs O COBEPLLUEHCTBOBAHMSA CYLLECTBYOLMX
NPOWN3BOACTB W peann3auny HOBbIX TEXHOJIONMYECKMX PELLUEHNI B LENAX ONTUMU3ALNN TEXHOIOrMYECKOro
npoLiecca Npom3BoACTBa BMOTEXHONOrMYECKON NPOAYKLAM ON5 NMULLEBON NPOMBbILLNEHHOCTH

Pa3paboTka HOBbIX METOAMK NPOBEAEHNS UCCNeA0BaHNI CBONCTB Cbipbs, NoayhabpnkaTos 1 roTOBOW
NpoayKLUK, NO3BONSOLNX CO3AaBaTb COBPEMEHHbIE MHPOPMALIMOHHO-U3MEPUTENbHbIE KOMMJIEKChI ANs
NpoBeeHNs KOHTPOS KayecTBa BMOTEXHOMOrMYECKOM MPOAYKLUMIM 41K MALLEBON NPOMbILLIEHHOCTHU
MpoBefeHne NaTeHTHbIX UCCeA0BaHN N ONpedesieHne nokasaTeNen TEXHNYECKOro YPOBHS
NPOeKTUPYEMbIX 06 bEKTOB TEXHOOTNN 1 NPOAYKLIN C LIeSblo 0h0OpMAEHNS 3as9BOK Ha M306peTeHns u
NPOoMbILLIeHHble 06pa3ubl M NAaTEHTHbIX JOKYMEHTOB MO pe3y/ibTaTaM pa3paboTKM HOBbIX TEXHOJIOrNYECKUX
peLleHni, TEXHONOM A N HOBbIX BMAOB BMOTEXHOIOrMYECKON NPOAYKLMMN A8 MULLEBON NPOMbILLIEHHOCTY

Heobxoaunmble ymMmeHUs

Wcnonb3oBaTh NPakTMYECKNE HaBbiKM B OpraHn3aLnm 1 ynpaBieHnn Hay4YHO-NCCNef0BaTeNbCKUMM 1
NPOU3BOLACTBEHHO-TEXHONIOMMYECKMM paboTamu, B TOM YMC/e NPY MPOBELEHUN IKCNEPUMEHTOB B 061aCTh
NpOrpeccuBHbIX BMOTEXHOMOrMIN N NPOM3BOACTBA NEPCAEKTUBHON BMOTEXHONOrMYECKONn NPOAYKLNN NS
I'II/ILLI,GBOI7I NPOMbILLUNEHHOCTN

MpoBOANTb MCCNEeA0BaHNSA CBONCTB NPOAOBOJIbCTBEHHOMO ChipbS, MULLIEBLIX MAaKpPO- U MUKPOUHIPEANEHTOB,
TexHonornyeckux 0obaBok n yaydwmtenen oas BbipaboTKy roTOBbIX M34ENIA C 3aAaHHbIM
(PYHKLMOHAJIbHBIM COCTAaBOM M CBONCTBaMU

Pa3pabaTbiBaTb MHHOBALIMOHHbIE MPOrPaMMBbl 1 NMPOEKThI B 06/1aCTV NPOrPeCcCUBHBLIX TEXHOIOMNI
NpPOV3BOACTBa BUOTEXHONOrMYECKON NPOAYKLMN 018 NULLEBOA MPOMbILLIEHHOCTU

Pa3paﬁaTblBaTb MaTeMaTh4eCcKne mogenn onga nccnenosaHna h oNTuMmM3aunm nNapamMeTpoB
TEeXHOI0rn4ecCKoro npouecca npom3BoAcTBa 1 ynyvweHna Ka4ecTBa BuoTexXHONOrn4ecKon npooykuunn onA
NULLEBON NPOMbILLUNEHHOCTH

CocTaBnaTb peuenTypHble KOMNO3nUN HOBbIX BUOOB H1MOTEXHOIOr NYeCKon npooykuunn onA NULLEBOWA
NMPOMbILLINEHHOCTN

Cka4aHo Ha canTe «3aKoHbl PO» — https://actrf.ru Ctp. 34 1340



Pa3pabaTbiBaTb HOBbIE TEXHOJIOFMYECKME PELLEHNS, TEXHONOT KX, BUabl 060pya0BaHNs, CPEACTBA
aBTOMATM3aLMN N MEXAHW3ALMN MPOM3BOACTBA U HOBbIE BUALI 6UOTEXHOMNOrMYECKO NPOAYKLMM ANS
MWLLLEBO NMPOMbILLIEHHOCTK

MpMeHATbL METOAbLI MAaTEMATUYECKOr0 MOAENMPOBAHNS 1 ONTUMM3ALMN TEXHONOMMYECKUX MPOLIECCOB
Nnpon3BoACTBa BMOTEXHONOrMYECKON NPOAYKLNM OAS NMULLEBON MPOMBbILLIEHHOCTU Ha 6a3e CTaHAapPTHbIX
MakeToB NPUKIAAHbIX MPOrpaMm

|_|pVIMeH$ITb CTaTUCTN4eCckne MmetToabl 06p360TKI/I 3KCNepuMeHTalJibHbIX AaHHbIX 014 aHa/n3a
TEXHOJIOrMYECKMX MNPOLLECCOB NPU NPOM3BOACTBE BMOTEXHONOrMYECKON NPOAYKLAN OAS NULLEBON
MPOMbILLJEHHOCTW

MpMeHATb METOAMKN pacyeTa TEXHNKO-IKOHOMNYECKON 3D(hEeKTMBHOCTM NPON3BOACTBA
BUOTEXHOSIOrMYECKON NPOAYKLUN A5 MULLEBOW NPOMBbILLIEHHOCTU NPY Bbibope ONTUMasbHbIX
TEXHUYECKMX 1 OpraHn3aLMOHHbIX PeLIeHUi

MpuMeHATb cnocobbl opraHn3auumn NPon3BoACTBa U 3hPEKTUBHON PaboTbl TPYLOBOIr0 KOIEKTMBA Ha
OCHOBE€ COBpPEMEHHbLIX MeTOoA0B ynpaBJieHNA NPON3BOACTBOM BMoTEXHOIOrNYeCKOon npooykunn onqd
MULLEBON NPOMbILLAEHHOCTHU

Peann3oBbiBaTb CUCTEMY MEHEO)KMEHTA KayeCTBa BMOTEXHOMOr MYECKO NPOAYKLMM B COOTBETCTBMM C
TpeboBaHNAMUN POCCUNCKUX N MEXAYHAPOAHbIX CTAaHAAPTOB KavyecTBa

Micnonb3oBaTh CTaHAApPTHOE NporpaMMHoe obecneyeHue rnpu pas3paboTke TEXHONOrMYECKON YacTu
MPOEKTOB OpraHn3aLnin ANs NpPonM3BoACTBa OBOTEXHONOMrMYECKON NPOAYKLNN NS MULLEBON
MPOMbILLJIEHHOCTW M NOATOTOBKE 3a4aHni Ha pa3paboTKy CMEXHbIX YacTel MPOEKTOB

OCyLLecTBASATb TEXHONOrMYECKUE KOMMOHOBKM 1 noabop 0b6opynoBaHna A8 TEXHONOrUYECKUX INHUIA 1
Y4aCTKOB NPOM3BOACTBa BMOTEXHONOrMYECKOM MPOAYKLMM ANS NALLEBON NPOMbILLAEHHOCTHY
Micnonb3oBaTb TexHOMOr MM cbopa, pa3MeLLeHUsi, XpaHeHNs, HakornaeHus, Nnpeobpa3oBaHna 1 Nepeaayn
JaHHbIX B NPOgeCCUOHaNbHO-0PUEHTUPOBAHHbIX MHGOPMALIMOHHbLIX CUCTEMaX NPOM3BOACTBA
B1OTEXHOIOrMYECKON NPOAYKLNN A5 MULLEBON MPOMBbILLIEHHOCTH

icnosib30BaTb CUCTEMbI aBTOMATU3NPOBAHHOMO NMPOEKTUPOBAHMA U NPOrpaMMHOro obecneyeHus,
NHOPMaLMOHHbIE TEXHOJIOTUW AN NPOEKTMPOBaHNS OpraHnu3auni oas Npon3BoAcCcTBa
HUOTEXHOSIOrMYECKON NPOAYKLN A5 MULLEBOW MNPOMBbILLIEHHOCTU, TEXHOIOIMYECKUX JIMHWNIA, LIEXOB,
OTAENbHbIX Y4aCTKOB OpraHm3auui

MpUMeHATb OCHOBHbIE NMPUHLMUMbI PAaLIMOHANBHOMO MCMOJb30BaHNS NMPUPOIHBLIX PECYPCOB U 3aLUUThI
OKpYy>KatoLLeln cpeabl Npu pa3paboTke NPOrpecCcMBHbIX TEXHOJIOTNA MPOM3BOACTBA BMOTEXHONOr NYECKON
NPOAYKLMN ANS MULLEBOW MPOMBbILLIEHHOCTH

MpoBOANTbL NAaTEHTHbIE UCCNENOBAHNS U ONPeAeneHne NnokKasaTesie TEXHNYECKOro YPOBHS
NPOeKTUPYyeMbIX 06 bEKTOB TEXHOOMNN 1 NPOAYKLIAN C LieSblo 0hOpMAEHNS 3as9BOK Ha U3obpeTeHns un
NpPoMbILLIeHHble 06pa3ubl M NAaTEHTHbIX JOKYMEHTOB N0 pe3y/ibTaTaM pa3paboTKU HOBbIX TEXHOJIOrNYECKMX
peLleHn, TEXHONOM NI U HOBbIX BMAOB BMOTEXHOIOrMYECKON NPOAYKLMMN A8 MULLEBON NPOMbILLIEHHOCTY

HeobxonuMble 3HaHUATEXHONOMMN MEHEIKMEHTA U MAPKETUHIOBbIX UCC/IE0BAHWIA PbIHKA MPOAYKLUW 1
ycnyr B 061aCTi Npon3BOACTBa OBUOTEXHOMOMMYECKOA NPOAYKLUM A8 NMULLEBOW NMPOMbILLIEHHOCTH

MeTo bl MCCef0BaHNA CBONCTB MPO0BOJIbCTBEHHOMO Chipbs, NMULLEBLIX MAaKPO- U MUKPOUHIPEINEHTOB,
TEXHONOrNYecknx 106aBoK 1 yayyLIMTENEN, BbINMOMHAIOLIMX TEXHONOrUYECKe QyHKLNK

MPUHUMMBI CTPATErMYeCcKoro NIaHMPOBaHNS Pa3BUTUS NPOM3BOACTBA BMOTEXHOIOrMYECKON NPOAYKLIN
ANS NALLEBOW NPOMBILLIEHHOCTY

Ha3HayeHus, MPUHLUMMbI AEACTBUS U YCTPOMCTBO 060pyA0BaHMs, CUCTEM 6E30MacHOCTY U CUTHANN3aLMUN,
KOHTPOJIbHO-U3MEPUTENbHBLIX MPUOOPOB 1 aBTOMATWKI NPOU3BOACTBA OBUOTEXHONOrMYECKOW NPOAYKLIMK
A8 MALLEBOV NMPOMBbILLIEHHOCTA

MPUHLIMMNbBI COCTABEHNS TEXHOOTUYECKMX PACYETOB NPY NPOEKTUPOBAHUM HOBLIX UM MOJEpHU3aLUK
CYLLIECTBYIOLNX NPOV3BOACTB 1 NPOU3BOACTBEHHLIX YH4aCTKOB OpraHn3aLmii Ana nponM3BoaCcTBa
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OUOTEXHOIOrMYECKON NPOAYKLUN A5 MULLEBON MPOMBbILLIEHHOCTH

MeToabl MaTEMaTMYECKOr0 MOLENIMPOBAHNS TEXHONOMMYECKMX MPOLECCOB NPOM3BOACTBA
BrOTEXHOIOrNYECKON NPOAYKLUN A5 MULLEBOW NPOMbILLIEHHOCTN Ha 6a3e CTaHAapTHbLIX NAaKeTOB
NpUKAa4HbIX MporpaMm

CocTaB NpOU3BOACTBEHHbIX N HEMPOM3BOACTBEHHbIX 3aTpaT AENCTBYIOLWLNX U MOLEPHN3UPYEMBIX
Npon3BOACTB BUOTEXHOIOrNYECKON NPOAYKLUN ANS MULEBOA NPOMbILLIEHHOCTK

MeTonbl NpoBeAeHNS pacyeToB A5 MPOEKTMPOBaHNS OpraHu3auni 4as Npou3BoaCTBa
BNOTEXHOJIOrMYECKON NMPOAYKLUN ANS MULEBON MPOMbILLIEHHOCTW, TEXHONOMMYECKUX INHUN, LLIEXOB,
OTAeJIbHbIX Y4aCTKOB OpFaHMSaLLMVI C ncnoJib3oBaHMeMm CMCTeM aBTOMaTU3NPOBAHHOIO MPOEKTNPOBaHNA N
nporpaMMHoro obecnevyeHuns, MHPOPMALIMOHHBIX TEXHOIOMUI NPV CO34aHNN NPOEKTOB BHOBb CTPOALLINXCS
N PEKOHCTPYKLUMM OEACTBYIOWMX OpraHmM3aunm

Moka3saTenn 3hheKTUBHOCTM TEXHOJIOMMYECKMX MPOLLECCOB NPOM3BOLACTBA BMOTEXHONOrMYeCKow
NPOAYKLUN ANS MULLEBOW MPOMBbILLIIEHHOCTH

Moka3aTenn NaTeHTOCNOCOOHOCTN TEXHNYECKOrO YPOBHS HOBbIX TEXHOOMMYECKUX PELUEHNIA, TEXHONOM I 1
HOBbIX BMAOB BMOTEXHONOrMYECKOW MPoayKLUMM 411 MWLLEBON NPOMBbILLIEHHOCTH C Lie/1bio 0h0pMJIEHNA
3a4BOK Ha VI306peTeHI/IFI N NPOMbILLNIEHHbIE o6pa3|_|,b| N NaTEeHTHbIX JOKYMEHTOB MO pPe3yJibTaTaM
pa3paboTKku

CocTaB, PYHKLMM 1 BO3MOXXHOCTU NUCMOJIb30BaHNSA NHHOPMALIMOHHBIX U TENEKOMMYHUKALNOHHbIX
TEXHOJIOrniA AN aBTOMaTU3UPOBaHHON 06paboTKn NHGOPMaLMK C NCMOAb30BAaHNEM MEPCOHANbHbIX
3NEKTPOHHO-BbIYUCANTENBbHBIX MALLWH U BbIYUCSINTENBbHBIX CUCTEM, NMPUMEHSEMbIX B aBTOMATU3UPOBAHHbIX
TEXHONIOrNYeCKNX NNHNAX onga Nnpon3soACTBa BrMoTEXHOJIOrNYeCcKomn npoaoykunn ongd I'II/ILLI,GBOI7I
MPOMbILLAEHHOCTK

MeTonbl 1 cpencTBa cbopa, 06paboTkM, xpaHeHUs, Nepenayn 1 HaKOMIEHNS UHADOPMaLUK C
MCnoJsib3oBaHMeM 6a30BbiX CUCTEMHbIX MPOrPaMMHbIX MPOAYKTOB M MaKeTOB MpUKAa4HbIX MPOrpamMMm B
npoLiecce npon3BoacTBa BUOTEXHONOrMYECKON NPOAYKLINW OAS NMULLEBON MPOMBbILLIEHHOCTH

TpeboBaHMA 0XpaHbl TPyAa, CAHUTApPHOW 1 NoXKapHo 6e30nacHOCTY NpY SKCNayaTauumnm TEXHOMOrMYeCKoro
obopynoBaHus, cuctem 6e30MacHOCTM U CUrHANM3aLNKU, KOHTPOJIbHO-U3MEPUTESTbHbLIX MPUBOPOB 1
dBTOMaTUKWN NPON3BOACTBa 61oTexHOIornyeckom npoaoykuun onA I'II/ILLI,eBOI7I NMPOMbILLUNEHHOCTK

Jpyrue xapakTepucTrku

3.5.2. TpynoBasa pyHKUMSA

HanmeHoBaHue
YnpaBaeHne UcnblTaHUAMN 1 BHEAPEHNEM HOBbIX BUOTEXHOIOMNIA N HOBOW BNOTEXHOI0rNYECKON
NPOAYKLMUN ANS NULLEBOW NPoMblLLieHHOCTUKOAE/02.7YpoBeHb

(nooypoBeHb)KBaNUpukaumnmn7

MponcxoxxgeHune
Tpyaoson yHKUMMOpUrmHan X 3aMMCcTBOBaHO M3 OpUTrnHana

Koz

opurmnHana
PerncTpauunoHHbIn
HOMep

MpPogeCccroHaibHOro CTaHaapTa

TpyAoBble 4ENCTBUA
OpraHn3saumsa NpoBefeHns NyCKOHaNaA04YHbIX U 3KCNepMMeHTalbHbIX paboT MO 0CBOEHWIO HOBbIX
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TexXHoJIorn4eCKnx npoLeccos 1 BHeApeHWO B Npon3BoaCcTBO HOBbLIX BNO0B BUOTEXHONIOrNYECKON
npooykunn onAd nnLLEBON NPOMbILLINIEHHOCTN

OpFaHI/I3aLI,I/I‘i| BbIMYyCKa OMbITHbIX I'IapTI/IVI HOBbIX BUAOB BUOTEXHOIOrNYECKON npooykunn onAd nULLLEBON
NPOMbILWNIEHHOCTW B LleN1aX OUEeHKN X COOTBETCTBUA Tpe6OBaHVIFIM I'IpoeKTHOVI OOKYyMeHTauunn

KoppeKkTnpoBKa peuenTypHO-KOMMOHEHTHBIX 1 TEXHONOrMYECKNX PELLIEHWIA NPU NPOBEAEHNN
MPOMbILLAEHHBIX UCMbITaHWIA MPOrPECCUBHBIX TEXHOJIOMUIA U HOBbIX BUA0B BMOTEXHONOrMYECKOR MPOAYKLMM
ONS NALLEBOW NPOMBILIEHHOCTH € Y4€TOM ONTUMMW3aLMKU 3aTpaT ¥ NOBbILLEHNS KayecTBa MPOM3BOAMMON
npoayKLumuu

AHanus BAMAHNSA HOBbIX TEXHOMNOT U, HOBbIX BUAOB CbiPbSl 1 TEXHOIOrMYeCKOro 06opyoBaHMA Ha
KOHKYPEHTOCNOCOOHOCTbL 1 NoTpebuTenbckmne KavyecTsa 6UOTEXHONOrMYECKOW NPOAYKLMN ANs NULLEBOWA
NPOMBILLAEHHOCTH

BHeapeHMe NporpeccuBHbIX TEXHOIONMYECKUX MPOLLECCOB, BUAO0B 060pyA0BaHUS 1 TEXHOJIOTMYECKOM
OCHACTKW, CPeACTB aBTOMATM3aLMMN U MEXaHWU3ALMK, YNPABSIOLLMX NPOrPaMM, ONTUMAJbHbIX PEXUMOB
MPOV3BOACTBA HOBbIX BUIOB OMOTEXHOOrMYECKON MPOAYKLUN A5 MULLEBOWN MPOMBILLIEHHOCTH, C
obecneyeHnem Npon3BoACTBa KOHKYPEHTOCNOCOOHON MPOAYKLMI N COKPALLEHNS MaTepUabHbIX 1
TPYLOBbLIX 3aTPaT Ha €€ U3roToBJIEHNE

KoopAaunHaums TekyLen Nnpon3BoLCTBEHHON AeSATENbHOCTU B OpraHmM3aunm, BKaYas pa3paboTky
NporpaMm COBepLIEHCTBOBAHMNS OpraHM3aunmn Tpyaa, BHeAPEeHNs HOBOW TEXHUKW, OPraHM3aLMOHHO-
TEXHNYECKMNX MEPONPUSATUIA MO CBOEBPEMEHHOMY OCBOEHWIO MPON3BOLCTBEHHbLIX MOLLHOCTEN,
COBEPLUEHCTBOBAHUIO TEXHOMOMN N KOHTPOJIIO NX BbIMOJHEHUS, B COOTBETCTBUM CO CTPATErMYeCKUM
NAaHOM pPa3BUTUS NPOV3BOACTBA HOBbIX BMOTEXHONOrMYECKON NPOAYKLMM A5 MULWEBOW NMPOMbILLIEHHOCTU

Oby4eHune 1 NoBbILLEHNE KBAaNNPUKALIMM CNELNanncToB, 3a1€MCTBOBAHHbLIX B OCBOEHWMN NPOrPECCUBHBIX
TEXHOJIOrMYeCKMX NPOL,EccoB, BUA0B 060pyA0BaHNSA U TEXHONOMMYECKOW OCHACTKU, CPeaCTB
aBTOMATM3aLMN N MEXAHW3ALMK, ONTUMAJbHbIX PEXUMOB NMPOV3BOCTBA HOBbIX BMO0B
BVMOTEXHOIOrMYECKON NPOAYKLMN AN NULLEBOA MPOMbILLIEHHOCTY

PaccmMoTpeHne paunoHannM3aTopcKuxX NpeasioxeHnin No COBEPLIEHCTBOBAHMIO TEXHOJIOMMI NPOU3BOACTBA
HOBbIX BMAOB BMOTEXHONOr MYECKOW MPOaYyKUNM A5 MULLIEBON NPOMBbILLIEHHOCTW 419 MOATOTOBKY
3aKJI0YEHU 0 LeNecoobpasHOCTU NX NCMOJIb30BaAHNS

OpraHun3aumns paboTbl Mo NPOMbILLIEHHO 6e30MacHOCTY, NPOGNNAKTIKE NPOU3BOACTBEHHOIO
TpaBMaTuU3Ma, NpothecCcMoHaNbHbIX 3ab0neBaHN, NPeLOTBPALLEHNIO IKONOTUYECKNX HAPYLLUEHNIA 1
CobI0AEHMNI0 IKOSTOMMYECKON YNCTOThI TEXHOIO0MMYECKMX NPOLLeCcCoB NPOU3BOACTBA HOBbLIX
BMOTEXHONOrMYECKON NPOAYKLMN LN1F MULLEBOA MPOMbILLIEHHOCTU

CocTaBneHne oT4eTOB U HOpMaTI/IBHO-TeXHI/I‘-IeCKOIZ OOKYyMeHTauWn no pesynbTaTaM BHELPEHUA
TeXHON0rn4ecCKnx npoLeccoB 1 CUCTeM yrnpasJieHNA NporpecCcnBHbIX TEXHOJIOTUN npon3BoacTBa HOBbIX
BroTexHosornyeckon npooykuun ons nunLLeBon NPOMbILLUNEHHOCTH

Heobxogumblie ymeHus

|_|pOVI3BOJJ,I/ITb NyCKOHaNaAO4YHble N 3KCNEPUMeEHTaJibHble pa60Tb| MO0 OCBOEHWNKD HOBbIX TEXHOJIOTNYECKUX
MpoLLeCCoB 1 BHEAPEHUIO B MPOM3BOLACTBO HOBbIX BUAOB BNMOTEXHOIOMMYECKON NPOAYKLNN A5 MULLEBON
NMPOMbILLJIEHHOCTW

MpoBOANTbL CTaHAAPTHbIE U CEPTUDUKALMOHHBIE UCMLITAHUA NPY NPOV3BOACTBE BUOTEXHONOMMYECKON
NPOAYKLMUN ANS MULLEBOIA NPOMbILLIEHHOCTN AN1f OpraHm3aunm 3PpGeKTUBHON CUCTEMbI KOHTPOJIS KaYecTBa
Cbipbs, NonydabpukaToB U FOTOBON MPOAYKLMN

Mpon3BoANTb OLEHKY COOTBETCTBUA OMNbITHbIX I'IapTI/IIh HOBbIX BUAOB BUOTEXHONOrNYECKON npooykuunn onA
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MWLLLEBO NMPOMbILLIEHHOCTN TPEOOBAHMAM NMPOEKTHON LOKYMEHTaLUN

OCyLLEeCTBNATL KOPPEKTUPOBKY PELLENTYPHO-KOMMOHEHTHbLIX U TEXHOJIOMMYECKUX PeLleHNii Npu
NPOBEAEHNMN NPOMbILLNEHHBIX UCMLITAHWIA MPOrPECCUBHBIX TEXHOJIOMMIA 1 HOBbIX BU0B
BVMOTEXHONIOrMYECKON NPOAYKLMN A1 NMULEBON MPOMBILLJIEHHOCTU C YY4ETOM ONTMMK3aLIMM 3aTpaT U
MOBbILLIEHNS Ka4eCTBa NPOn3BOAUMOI NPOAYKLINM

BbISIBNSITb (aKTOPbI BANSHUS HOBbLIX TEXHOOTUIA, HOBbIX BUIOB Chipbs W TEXHOIOMMYECKOro 060pynoBaHuS
Ha KOHKYPEeHTOCMOCOOHOCTb 1 NoTpebuTesbckme KavecTBa BMOTEXHONOrMYECKON NPOAYKLMIA ANS MULLEBOA
MPOMbILLIIEHHOCTK

OpraH130BbIBaTb BHEAPEHWE NMPOrPECCHBHBIX TEXHOMOMMYECKMX NMPOLLECCOB, BULOB 060py0BaHUS 1
TEXHOJIOrMYeCKON 0CHACTKM, CPEACTB aBTOMATM3aLUM U MEXaHM3aLMK, YNPaBASAOLMX NPOrpam,
ONTUMaJbHbIX PEXUMOB NPOVN3BOLCTBA HOBbIX BUAOB BMOTEXHONOrMYECKON NPOAYKLMN ANS MULLEBOA
MPOMbILLIEHHOCTM

Pa3paﬁaTblBaTb TexHosnorn4yeckme pernameHTbl, TEXHUKO-3KOHOMNYeckmne o0bocHOBaHuMS, TEeXHNYeCKYyo 1
TEXHOJIOTNMYECKYI0 OOKYMEHTaL IO MPOM3BOACTBa HOBbIX BUAOB HbuoTexHoorn4eckon npooykunn ongd
NULLEBON NPOMbILLUNEHHOCTN

Pa3pabaTbiBaTb NPOrpaMMbl OPraHM3aLMOHHO-TEXHNYECKNX MEPOMPUATIIA MO COBEPLLUEHCTBOBAHMIO
OpraHu3auumn TpyAa v BHELPEHWIO HOBOW TEXHWKMW MPY MPOU3BOACTBE HOBbIX BUAOB BMOTEXHOIOrNYECKOW
MPOAYKLUMMN ANS MULLEBOA NPOMBbILLIIEHHOCTY

Pa3paﬁaTblBaTb o6yqa+0|_|_|,|/|e nporpamMMbl MOBbILLEHUS KBaNNUMUKaALUN CNeLnanncTos, 3aeCTBOBaHHbIX B
OCBOEHUN NMporpeccnBHbIX TEXHOJIOMNYECKUX npoL,eccos, BMO0B o6opy)103aH|/|ﬂ N TEXHOJIOr MYeCKon
OCHaCTKW, CpeAcCTB aBTOMaTU3aUNKN N MeXaHW3alUnn, ONTUMaJIbHbIX peXMOoB NPoOn3BoACTBa HOBLIX BUA 0B
BroTexHoornyeckonm npooykuun ons nnLLEeBON NMPOMbILLUNEHHOCTH

OhopMIATL PaLMOHANN3ATOPCKIME NPEASIOKEHUS MO COBEPLIEHCTBOBAHMIO TEXHOIOr UM NPOM3BOACTBA
HOBbIX BMI0B 6MOTEXHOMOrMYECKO NPOAYKLIMM ANS MULLIEBOV NMPOMBbILLIEHHOCTY

OpraHn3oBbIBaTb paboTbl MO NpOMbILLIEHHON Be30nacHOCTK, NPoduIaKTMKe NPoON3BOACTBEHHOIO
TpaBMaTu3Ma, NpodeccnoHanbHbIX 3aboneBaHnin, NPeaoTBPALLEHNIO SKOOrMYECKUX HAPYLLUEHWUA 1
cobII0AEHNI0 IKOIOrMYECKOM YNCTOThI TEXHONOMMYECKMX MPOLECCOB NMPOM3BOACTBA HOBbIX
BUOTEXHOIOrMYECKON MPOAYKLUN AN1S MULEBON MPOMbILLIEHHOCTY

Ncnonb3oBaTh TexHonorum cbopa, pasMeLLeHns, XpaHeHns, HakomnaeHus, Npeobpa3oBaHns 1 nepenayn
NaHHbIX B MPOKECCHOHANIbHO-OPUEHTUPOBAHHBIX NHPOPMALIMOHHBLIX CMCTEMAX MPOM3BOACTBA
BMOTEXHOIOrMYECKON NPOAYKLMIA A5 MULLEBOWA NMPOMbILLIEHHOCTY

Mcnonb30BaTh pa3fivyHble BUIbLI NPOrPaMMHOro obecrneyeHuns, B TOM Y1UC/e CneLnanbHOro, KOMMboTepHbIe
N TeNeKOMMYHUKALIMOHHbIE CPEACTBA B MPOLIECCE NPOBEAEHNS UCMbITAHWUIA U BHEAPEHWUS MPOrPECCUBHBIX
TEXHOJIOrUiA NPON3BOACTBA HOBbIX BUOTEXHOOMMYECKON NPOAYKLMUM A5 MULEBO NMPOMbILLIEHHOCTU

Pa3pabaTbiBaTb HOPMATUBHO-TEXHNYECKYIO LOKYMEHTALMIO MO pe3y/bTaTaM BHEAPEHUS TEXHONOMMYECKUX
MPOLLeCCOB 1 CUCTEM YNpPaBAeHUS NPOrPeCCUBHBIX TEXHOIOMMIA MPON3BOACTBA HOBbLIX HUOTEXHONOMNYECKON
NPOAYKLMN ANS MULLEBOIA NPOMbILLIEHHOCTU

Heobxoaumble 3HaHWA

MopsaoK NPoBeAeHUs MYCKOHANAA0 HbIX U 3KCMEePUMEHTalIbHbIX PaboT Mo 0CBOEHUIO HOBbLIX
TEXHOJIOrMYECKUX NPOLIECCOB N BHEAPEHWUIO B MPOM3BOACTBO HOBbLIX BMAOB BMOTEXHONOrMYECKO
NPOAYKUMUNA N5 NALWLEBON NPOMbILLEHHOCTK

MeTobl OLLeHKN COOTBETCTBUSA OMbITHbLIX NAPTUIA HOBBLIX BUA0B BUOTEXHOIOrMYECKON NPOAYKLN ONs
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MWLLLEBO NMPOMbILLIEHHOCTN TPEOOBAHMAM NMPOEKTHON LOKYMEHTaLUN

CTpYKTypa peLenTypHO-KOMMOHEHTHbIX U TEXHOOMMYECKMX PELLEHNIA N NX KOPPEKTMPOBKA MpK
NpoBeLEeHNMN MPOMBbILLINEHHbIX UCMbITAHUIA NPOrPEeCcCUMBHbLIX BUOTEXHOMOMNIA N HOBBLIX BUAOB
BVMOTEXHONIOrMYECKON NPOAYKLMN A1 NMULEBON MPOMBILLJIEHHOCTU C YY4ETOM ONTMMK3aLIMM 3aTpaT U
NOBbILIEHNS KayecTBa NPOM3BOAUMON NPOAYKLIM

Moka3aTenu KOHKypeHTOCI'IOCO6HOCTI/I n I'IOTpEGVITeJ'IbCKI/IX KayecTB BMOTEeXHONOrnYecKom npoaoykunn on4d
NULLEBON NPOMbILLUNEHHOCTN

daKkToph obecneyeHuns npon3BoacCTBa KOHKypeHTOCI'IOCO6HOIZ BroTexHoornyeckom npoaoykuun ons
NULLEBON MPOMbILLINIEHHOCTN U COKPalLleEHNA MaTepnalibHbIX N TPYAOBbLIX 3aTPaT Ha €€ N3roToBJieHNe

MeToAbl OpraHun3aLuy Tpyaa npyu BHEAPEHUN HOBON TEXHWKM B MPOM3BOACTBO HOBbLIX BUAOB
BVOTEXHOIOrMYECKON NPOAYKLMNA I8 MULLEBO MPOMbILLIEHHOCTU

MopsifoK 0hOPMJIEHNS PaLMOHANM3ATOPCKUX NPeaoXKeHNA No COBEPLUEHCTBOBAHNIO BUOTEXHOIOMMIA U
NPOU3BOCTBA BUOTEXHONOrMYECKOW NPOAYKLMIN ANS NMULLEBOW MPOMbILLIEHHOCTW A5 NOATOTOBKM
3aKJII04EHNI 0 LenecoobpasHOCTU UX NCMOJIb30BaHNS

Moka3saTenu npombiwaeHHon 6e3onacHOCTW, NPOGUIAKTUKM MPON3BOACTBEHHOIrO TpaBMaTK3Ma,
npodeccnoHanbHbIX 3aboseBaHMn Ha NPOM3BOACTBE HOBOM BUOTEXHOIOrMYECKON NPOAYKLUN ANS MULLEBOW
NPOMbILLIEHHOCTM

MeToabl 0becrnevyeHns 3KONOrMYeCcKon YACTOThl TEXHOJIOMMYECKMX MPOLLeCCOB NMPOU3BOCTBA HOBOW
BVMOTEXHOIOrMYECKON NPOAYKLMNA A8 NMULLEBOA MPOMbILLIEHHOCTY

Buabl HOPMATVMBHO-TEXHUYECKON AOKYMEHTaLMUN, OPOPMASEMON MO pe3ysibTaTaM BHeAPEHMS
TEXHOJIOrMYeCKUX MPOLECCOB U CUCTEM YMpPaBEeHMS MPOrPeCCUBHbIX TEXHONIOMUIA MPOM3BOACTBA HOBOM
BVMOTEXHOIOrMYECKON NPOAYKLMNA A8 NMULLEBOA MPOMbILLIEHHOCTY

CocTaB, GYHKLMM U BO3MOXXHOCTU UCMOJb30BaHNS MH(OPMALIMOHHBIX U TENEKOMMYHUKALIMOHHbIX
TEXHOJOTUiA AN aBTOMAaTU3NPOBaHHON 06paboTKM MHMOPMALIMKN C UCMOSIb30BAHNEM NEPCOHAbHbIX
3/1EKTPOHHO-BLIYNCIMTENbHBIX MALLUH U BLIYUCIUTENbHBLIX CUCTEM, MPUMEHSIEMbIX B @aBTOMATU3NPOBAHHbIX
TEXHONOrNYECKMX IMHNAX MPON3BOACTBA BMOTEXHONOrMYECKOR NPOAYKLNW A5 NULLEBOWA
NPOMbILLIEHHOCTK

MeTonbl U cpefcTBa cbopa, 06paboTky, XpaHeHUSs, Nepeaayn n HakoMJeHMst MHOoOPMaLIUK C
CNo/b30BaHNeM 6a30BbIX CUCTEMHbIX MPOrPaMMHbIX MPOAYKTOB 1 MakeToB NPUKIAAHbIX MPOrpaMm B
npoLiecce Npovn3BoACTBa OBUOTEXHONOMMYECKON NPOAYKLMA 18 NMULLEBOA MPOMbILLIEHHOCTU

TpeboBaHWs 0XpaHbl TPyAa, CAHUTAPHON U NOXKapHOW 6e30MacHOCTM NPU TEXHUYECKOM 06CY)KMBAHUN 1
3KCMJlyaTaUnm TEXHOIOrMYeckoro 06opyaoBaHus, cuctem 6e30MacHOCTYU U CUrHAIM3aLUMKN, KOHTPOJIbHO-

N3MepUTENbHbLIX NPMOOPOB 1 ABTOMATUKK NPOU3BOACTBA OUOTEXHOIOrMYECKOW NPOAYKLIMN ANS MULLIEBON
MPOMBILLIIEHHOCTH

[pyrve xapakTepucTukun-

IV. CBefieHuns 06 opraHmsaumsx - paspaboTymkax
MpotheccroHabHOro CTaHAapTa

4.1. OTBeTCTBEHHAs OpraHu3auns-pa3paboTImk

Coto3 paboTonaTtenen "ObLLEPOCCUINICKOE ar ponpoMbILLNeHHOe 0bbeanHeHne paboTonatenen
"ArponpombiLAeHHbIN coto3 Poccun”, ropos Mockea
MepBbIN 3aMeCcTUTeNb NpeaceaTens
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BbabypuH AnekcaHap iBaHoBKY

4.2. HanmeHoBaHUSs opraHm3aunii-pa3paboTymkos

1Accoumauma KpecTbSHCKUX (hepMepCKux) X03MCTB U CENbCKOX03ANCTBEHHbIX KOONepaTneos Poccuum,
ropog MockBa

2MexpernmoHanbHasa accoumaumns He3aBUCUMbIX 3KCNEPTOB MO Pa3BUTUIO KBanndmrkaumi, ropod Mockea
3HaumoHanbHbIN COK3 3epHONpomn3BoauTenen, ropon Mockea

4POCCMACKUIA NTULLEBOAYECKUI CO03, ropos MockBa

5CoBeT No npogecCcnoHasbHbIM KBaJIM(UKaLMAM arpornpoMbILLIEHHOr0 KoMiekca, ropos Mocksa
6PIrbOY BO "MOCKOBCKMI rOCYy4apCTBEHHbIN YHUBEPCUTET NMULLEBLIX NPOM3BOACTB", ropoa MockBa
7Ore0Y BO "Huxeropoackas rocyaapCTBEHHasA CEIbCKOX03ANCTBEHHAA akagemunsa", ropod HuxHumn
Hosropon

8OI'BY "BCcepoCCUNCKUIA HaYYHO-UCCeL0BaTeIbCKUN UHCTUTYT Tpyaa MuHucTepcTsa Tpyha v coumanbHOM
3awmTbl Poccunckon ®epepaummn’, ropon Mockea

1 O6LLepoCCUnCKuin KnaccurkaTop 3aHATURA.

2 O6WwepoCcCUnCKnn KNacCcnuKaTop BUAOB SIKOHOMNYECKON OeATEIbHOCTMW.

3 Mpuka3 MuH3gpascoupa3smTna Poccum oT 12 anpensa 2011 r. Ne 302H "O6 yTBEp)XAEHWMN NepeyHen
BpPeZHbIX 1 (UK) onacHbIX NPOU3BOACTBEHHbIX (haKTOPOB M paboT, Npu BbINOJHEHUN KOTOPbIX MPOBOASATCS
obs3aTeNbHble NpeABapUTENbHbIE U MEPUOANYECKNE MEAMLIMHCKME OCMOTPLI (06cnenoBaHus), u Mopsaka
nposeaeHnsa obsa3aTenbHbIX NpeABapUTeNbHbLIX U MEPUOLNYECKNX MEAULNHCKMX OCMOTPOB (06CnefoBaHNIA)
PaboOTHMKOB, 3aHATLIX Ha TSXXeNbIX paboTax 1 Ha paboTax C BpeAHbIMU U (M) ONACHBIMW YCI0BMAMM
Tpyna" (3apeructpuposaH MuHioctoM Poccun 21 okTsabpsa 2011r., peructpaumoHHbin Ne 22111), ¢
N3MEHEHUSAMMW, BHECEHHbIMU NpuKa3amm MuH3sgpasa Poccum ot 15 mas 2013 r. Ne 296H (3aperncTpnpoBaH
MuHtocToM Poccum 3 miona 2013 r., pernctpaumnoHHbin Ne 28970) n o1 5 gekabps 2014 r. Ne 801H
(3aperuncTtpupoBaH MuHtoctom Poccun 3 cbeBpansa 2015 r., peructpauunoHHbiin Ne 35848), nprnkasom
MuHTpyaa Poccumn, MuHsgpasa Poccnn oT 6 dheBpans 2018 r. Ne 62H/49H (3apeructpmpoBaH MnUHOCTOM
Poccun 2 mapTa 2018 r., perncTpaunoHHbin Ne 50237).

4 MNocTaHoBneHne MnHTpyaa Poccumn, MuHobpasoBaHus Poccun oT 13 sHBaps 2003 r. Ne 1/29 "06
yTBepxaeHuu Mopsiaka obyyeHns no oxpaHe TpyLa v MPOBEPKK 3HAHWIN TpeboBaHUIM OXpaHbl TPyAa
paboTHUKOB opraHm3auunin” (3apernctpupoBaHo MuHiocTom Poccum 12 cespans 2003 r., perncTpaLoHHbIN
Ne 4209) C n3MeHeHNsIMK, BHECEHHbLIMU NpuUKa3oM MuHTpyana Poccun, MnHobpHayku Poccum ot 30 Hos6ps
2016 r. Ne 697H/1490 (3apeructpuposaH MuHioctom Poccun 16 nekabpsa 2016 r., pernctpaumoHHbIn Ne
44767).

5 EQVHbIN TapudHO-KBanMMUKaLMOHHLIN CNpaBoYHUK paboT 1 npodeccuin paboyunx, Beinyck 29, pasaen
"Mpon3BOACTBO MEAUKAMEHTOB, BUTaMUHOB, MEAULMHCKNX, BaKkTepniiHbIX 1 Bronornyeckux npenapaTos 1
MaTepuanos".

6 EoVHBbIN TapndHO-KBaNNGPUKALNOHHBIA CNPaBOYHUK paboT n npodeccmin paboyumx, Beinyck 29, pasgen
"TMpon3BOACTBO OPOXKeN".

7 ObwepoccMnckuin knaccudukaTop npodeccuii paboymx, [OMKHOCTEN CAYXaLLMX 1 TapUHbIX pa3psaos.
8 Obwepoccuncknin knaccnukaTop cneunansHocTen no obpasoBaHmio.

9 EQVHbLIN TapuHO-KBanMMMUKaLMOHHBIN CNPaBOYHUK, BbiNyCK 1, pa3gen "Mpodeccun pabounx, obuine ans
BCEX OTpac/ien Hapo4HOro xo3samncTea".

10 EQUHBbIN KBaNNGUKALMOHHBIN CIPaBOYHUK OO/KHOCTEN PYKOBOAMTENEN, CMELUNANNCTOB 1 CyXKaLMX.
11 PacnopsixxeHue MpaButenbcTBa Poccuinckon Pepepaunm oT 25 okTabps 2010 Ne 1873-p "O6 ocHoBax
rocyapCTBEHHON NoAnTUKK Poccuinckon ®enepaumm B 061aCTy 340p0OBOr0 NMUTaHWA HaceeHNA Ha Nepuosa
10 2020 roga" (CobpaHue 3akoHomaTenbcTBa Poccuinckon ®epepaumm, 2010, Ne 45, cT. 5869).
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