006 yTBep>xaeHun npocdeccmoHanbHOro craHpaprta "Cneunanucr
NO NPOEKTUPOBAHUIO BAKYYMHOIo TEXHOJIOTM4EeCKOro
obopypoBaHMA ANA 3/1eKTPOBAKYYMHOro U nosiynpoBOAHNKOBOIo
npousBoacTBa”

Mpuka3s * Ne 661H - 0T 28.09.2020 - MMHWUCTEPCTBO TPyAa M COLManbHOM 3aWwnThl - lencTByeT 6e3 n3mMeHeHun

MWHWCTEPCTBO TPY[JA 1 COLUANTbHON 3ALLMUTHI POCCUACKOWN ®ELEPALIAI
MPUKA3
MOCKBA

28 ceHTs6ps 2020 r. Ne 661H

06 yTBeEpXXAeHUN NpodeccnoHaNbLHOro CTaHaapTa
"CneumanncT no NPoeKTUPOBAHMNIO BAaKYYyMHOI0 TEXHONOrMYeCKoro 0bopynoBaHNs 015 31€KTPOBaKYyYMHOI0
1 MoJIyrnpoBOAHNKOBOIro Npon3BoacTea”

3apeructpupoBaH MuHiocTom Poccum 22 okTabpsa 2020 r.
PernctpauunoHHbin Ne 60529

B cooTBeTCTBUM C NyHKTOM 16 lNpaBun pa3paboTku 1 yTBEPXAEHNA NPODECCUOHANbHbIX CTaHAaPTOB,
yTBEPXIAEHHbIX NOoCTaHoBNeHMeM MpaBuTenbCcTBa Poccuinckon ®epepaumm ot 22 sHBapsa 2013 1. Ne 23
(CobpaHue 3akoHomaTenbcTBa Poccuiickon ®depepaunn, 2013, Ne 4, cT. 293; 2014, Ne 39, cT. 5266),
npuKasbiBalto:

YTBEpANTb NpuaaraemMblin NpodeccnoHanbHbIN CTaHaapT "Cneunannct No NPOeKTUPOBaHMIO BaKyyMHOIr0
TexHOoI0rnyeckoro obopynoBaHMa 4N9 3NEKTPOBAKYYMHOI0 U MOyNPOBOAHNKOBOIO NPON3BOACTBA".

MuHuncTp A.O.KoTsKoB

YTBEPXXEH
nprkasom MuHucTepcTBa TpyLa v COLMaNbHON 3aLmTbl Poccuinckon ®epepaunu
0T 28 ceHTs6ps 2020 r. Ne 661H

NPO®ECCUOHAJIbHbIA CTAHOAPT
CneumanncT no NPOeKTMPOBaHI0 BaKyyMHOI0 TEXHOJIOrMYeckoro o6opynoBaHNs 415 31EKTPOBAKYYMHOMO
1 NOJTYNPOBOAHMKOBOIO NPOM3BOACTBA

1357
PerncTpaunoHHbI HOMep
ConoepxxaHue

|. Obwue ceeaeHns

II. ONucaHue TpyaoBbIX PYHKLUMIA, BXOAALMNX B MPORECCUOHANbHbIN CTaHAapT (hyHKUMOHa bHasa KapTa
BMAa NpodhecCnoHa bHON SeATeNbHOCTN)

lll. XapakTepucTrka 0606LLEeHHbIX TPYLOBbIX (DYHKLUIA

3.1. O6obuieHHas TpyaoBas pyHKUMA "TexHnyeckoe obecrnevyeHne NPoOEKTUPOBAHUS BaKyyMHOI0
TexHos1orn4eckoro obopyaoBaHNsa 31€KTPOBAKYYMHOMO 1 MOYyNpPOBOAHUKOBOrO MPON3BOACTBA"

3.2. 06obuieHHas TpynoBas yHKUMS "MPoeKTUPOBaHNE HECI0XXHOMO BaKyyMHOIr0 TEXHOJIOMMYECKOro
obopynoBaHUS 31eKTPOBaKYYMHOr0 1 NoJyNnpoBOAHMKOBOrO NpoM3BoacTBa”

3.3. O6obLieHHas TpyaoBas pyHKUMA "MpoeKTNpoBaHME CJI0)KHOI0 BaKyyMHOr0 TEXHOI0r M4eCcKoro
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060pyA0BaHNs 3NEKTPOBAKYYMHOIO 1 MOJTYyNPOBOLHUKOBOIO NPOM3BOACTBA"

3.4. 0606LeHHas TpyaoBas GyHKUMS "TIpPOEKTUPOBAHME KNACTEPHBIX N MPOXOLHbIX CUCTEM, Peaan3yoLwmx
BaKyyMHble TEXHOJIOrMYeCKMe MPOoLLeCChl 3/1eKTPOBaKYyMHOM0 1 MoynpoBOAHUKOBOr0 NPon3BoACTBa"

IV. CBeaeHus 06 opraHmsauumsax - paspaboTymkax NpogeccnoHanbLHoro cTaHgapTa

|. ObLime cBepgeHuUn

ObecneyeHne 3N1eKTPOBaKYYMHOI0O 1 NOJYNPOBOAHNKOBOIO MPON3BOACTBA BaKyyMHbIM TEXHOIOMNYECKNM
obopynoBaHMeM

29.016

(HanMeHoBaHMe BUAa NpodeccMoHanbHoN geatenbHocTn) Koa

OCHOBHas Lienb Buaa NpotheccMoHa bHON AesTeNbHOCTH:

MoBbILLEHNE Ka4YeCTBa NPOAYKLMUN 1 CHUXKEHUE 3aTPaT 71eKTPOBAKYYMHOMO 1 NosyrnpoBOAHNKOBOI0
MPOWU3BOACTBA 3a CYET NPUMEHEHNS COBPEMEHHOr0 060pYA0BaHNS, PEaNN3YIOLLEr0 BCE OCHOBHbIE
BaKyyMHble TeXHOJ10rn4yeckme npoueccnol

Ipynna 3aHaTURA:

2144

VIH>XXeHepbl-MexaHnKu

3115

TexHUKN-MexaHNKK

(kog OK3 1 )(HaumeHoBaHMe)(kog OK3)(HanmeHoBaHMe)

1 O6LLEepOoCCUNCKUA KNnaccurKaTop 3aHATURA.

OTHeceHune K BMAaM 3KOHOMUYECKON AeATENIbHOCTH:

71.12.12Pa3paboTKa NPOeKTOB NPOMbILLEHHbIX NMPOLIECCOB 1 MPOU3BOACTB, OTHOCALLMXCS K
INIEKTPOTEXHUNKE, ISIEKTPOHHON TEXHUKE, TOPHOMY ey, XUMUYECKON TEXHOJIOM UK, MALLMHOCTPOEHNIO, a
Takxe B 06/1aCTV NPOMbILLNEHHOr0 CTPOUTENIbCTBA, CUCTEMOTEXHUKN U TEXHWNKM Be3onacHoCTun

(kom OKB3[1 2)
(HauMeHOBaHWe BMAa 3KOHOMUYECKON [eaTeNbHOCTH)

2 06LepoCcCnnCKMn KnaccuukaTop BUAOB SKOHOMUYECKON AeATENbHOCTH.

Il. OnncaHue TPYAOBbLIX (hYHKLMIA, BXOAAWMX B NPOGECCMOHaNbHbIA CTaHAapT (DYHKLMOHaNbHasA KapTa
BMAa NPOhecCMoHa bHON AeATeNbHOCTH)

0606LeHHbIe TPYLOBbIE YHKLMNTPYLOBbIE DYHKLM

KOLHaNMEeHOBaHNeYpPOBeHb KBaMNKaLMMHaNMeHOBAHNEKOAYPOBEHb (MOAYPOBEHL) KBaAU(DMKaLMM

A

TexHu4eckoe obecrneyeHre NPOEKTMPOBAHUS BaKYyMHOIr0 TEXHONOrn4eckoro obopyaoBaHms
3N1eKTPOBaKyyMHOr0 1 NoJlynpoBOLHUKOBOIO MPON3BoACTBa4

MpoekTMpoBaHMe 31eMEHTOB KOHCTPYKLMU BaKyyMHOIO TEXHOJIOrM4eCcKoro obopyaoBaHmna
3N1eKTPOBaKyyMHOr0 1 NoJynpoBoAHUKOBOro nponssoncteaA/01.44

BbiMONHEHNE N3MEPEHUI TEXHOIOrMYECKNX NapaMeTPoB NPy NPOU3BOACTBEHHbLIX NCMbITAHUAX BaKyyMHOro
TexHoJiIornyeckoro obopynoBaHNA 3N1eKTPOBAKYYMHOI0O M NOYyNpPOBOAHNKOBOro nNponseoacTeaA/02.44

BepeHune y4eTHON OOKYMEHTaLMW MO BaKYyMHOMY TEXHONOrMYeCKoMy 060pyA0BaHMNIO 3/1EKTPOBAKYYMHOIO
N NosynpoBoAHNKOBOIro npon3soacTeaA/03.44
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B

MpoeKTNpoBaHME HECSTIOXHOMO BaKyyMHOIr0 TEXHOJIOrMYeCKOro 060pyAoBaHNS SNEKTPOBAKYYMHOMO 1
noJiynpoBOAHMKOBOIO NPON3BOACTBAS

MpoeKTNpoBaHME HECSTIOXHOIO BaKyyMHOIr0 TEXHOJIOrMYECKOro 060pyA0BaHNS SNEKTPOBAKYYMHOMO 1
noJyrnpoBOAHUKOBOrO rnpom3soacTeaB/01.55

Pa3zpaboTka TEXHUYECKUX 3aflaHNA Ha MPOEKTUPOBAHMNE OCHACTKM M BCMOMOraTelbHOro obopyaoBaHms ans
3/IEKTPOBaKYYMHOI0 1 NOJIyNPOBOAHNKOBOIro nponssoacTeaB/02.55

Pa3paboTka TeXHNYeCKMX 3a4aHNN Ha MPOEKTMPOBaHNE CPeACTB KOHTPOS U YyNpaBAeHNs 4J15 HECJIOXKHOM O
BaKYYMHOr0 TEXHOJIOrMYeCKoro 06opyAoBaHUS 3N1EKTPOBAKYYMHOI0 1 NMOJTYMPOBOAHNKOBOIO
npounssoncTeaB/03.55

MpoBefeHne NCNbITaHUIN HECJTIOXKHOIO BaKyyMHOIro TEXHOIOrM4eCKoro obopyaoBaHNs 3N1eKTPOBAKYYMHOI0
1 NMoJiynpoBOAHNKOBOro nponssoncTeaB/04.55

C

MpoeKTnpoBaHmMe CA0XKHOI0 BaKyyMHOr0 TEXHO0rM4eCcKoro 06opya0BaHUSA 3JIEKTPOBaKYYMHOIo 1
noJiynpoBOAHWKOBOIO NPOMU3BOACTBA6

MpoeKTnpoBaHMe CI0XKHOI0 BaKyyMHOr0 TEXHOI0rMYeCcKoro 06opya0BaHUS 3JIEKTPOBAKYYMHOIo 1
nonynpoBoAHMKoBoOro nponssoncteaC/01.66

Pa3paboTka TeXHNYECKMX 3a[@aHUIN Ha MPOEKTMPOBAHME MPOLECCOPHbIX CPEACTB KOHTPOJIA 1 yNpaBieHuns
AJ15 CZIOXKHOIr0 BaKyyMHOI0 TEXHO0rn4eckoro obopyaoBaHUs 31EKTPOBAKYYMHOIo 1 MOaynpoBOAHMKOBOIO
npoun3seoncTeaC/02.66

MpoBeneHne NCNbITAaHUI CNI0XKHOI0 BaKyyMHOI0 TEXHOMOrMYeCcKoro 0bopya0BaHNs 31EKTPOBAKYYMHOI0 1
noJlynpoBoAHMKOBOr0 npon3eoacTeaC/03.66

D

[poeKTnpoBaHME KNacTePHbIX U MPOXOAHbIX CUCTEM, PeaNn3yoLWKX BaKyyMHbIe TEXHONOrNYecKune
MPOLLeCChl 3JIEKTPOBAKYYMHOIo 1 MoynpoBOAHWKOBOIO Npon3BoAcTBa7

MpoeKTnpoBaHNE KNAacTEPHbIX U MPOXOAHbIX CUCTEM, Peann3yoLWnX BaKyyMHbIe TEXHONOMNYeCcKue
MPOLLeCChl 3JIEKTPOBAKYYMHOro 1 NMoaynpoBOAHMKOBOro npowssonctesabD/01.77

Pa3spaboTka TeXHNYECKUX 3alaHNA Ha NPOEKTUPOBaHNE CUCTEM aBTOMaTU3NPOBAHHOMO YrpaBieHNs Ans
KJTACTEPHbIX U NPOXOAHbIX CUCTEM, Peasin3yoLmnX BaKyyMHble TEXHOJIOMNYecKme npoLecchbl
3N1eKTPOBaKyyMHOI0 1 NoJlynpoBOLHNKOBOro rnpounssoncteab/02.77

Pa3paboTka MeTOAMK MPOEKTUPOBAHUS BaKyYMHOIr0 TEXHOIOMMYECKOro 060pyL0BaHUS 31EKTPOBaKYyMHOro
1 NOAYNPOBOAHMKOBOrO npomssoncTesabD/03.77

lll. XapakTepncTrka 0606LLEeHHbIX TPYLOBbIX (YHKLMUIA
3.1. O6obuwieHHasa TpyaoBas QyHKLNS

HanmeHoBaHMe

TexHn4yeckoe obecrnevyeHne NPOEKTNPOBAHUS BaKyyMHOro TEXHOI0rM4eckoro obopyaoBaHus
3JIEKTPOBaKYYMHOIrO 1 NoayrnpoBOAHMKOBOIO NPON3BOACTBA

Kog

A

YpoBeHb KBanugukayum

4

MponcxoxxaeHue 0606LLeHHON TPYAOBON (DYHKUUNOPUTHAN
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X3auMCTBOBaHO U3 OpUrnHania

Ko opurunHana
PernctpaunoHHbIn HoMep NpoeccMoHanbHOro CTaHaapTa

B03M0OXHble HaVMEHOBaHNS OOJHKHOCTEN, Npodeccuin

TeXHUK-KOHCTPYKTOP BaKyyMHOr0 TEXHO0rM4eCcKoro 060pyL0BaHNSA 31EKTPOBAKYYMHOI0 U1
noJiynpoBOAHNKOBOIO NPOM3BOACTBA

TexXHUK-KOHCTPYKTOpP

TpeboBaHuns K obpa3zoBaHuio n obyvyeHunoCpegHee npodeccmoHansHoe obpa3oBaHme - MPOrpaMMbi
MOArOTOBKM CMELnancToB CPeHEro 3BeHa

TpeboBaHMA K ONbITY NPaKTUYeCcKon paboThl-

Ocobble ycnosus gonycka kK pabote

MpoxoxaeHne 0b6sa3aTesbHbIX MpefBapuTesbHbIX (MPW NOCTYNAeHU Ha paboTy) 1 NepUoanYecKnx
MeLMLMHCKNX 0CMOTPOB (06CnefoBaHuUin), a Takxxe BHeoYepeaHbIX MeANLIMHCKNX OCMOTPOB
(obcnepoBaHmin) 3

MpoxoxxaeHne paboTHUKOM MPOTUBOMOXXAPHOr0 MHCTPYKTaXa 4

MpoxoxaeHne paboTHUKOM MHCTPYKTaXka No oxpaHe Tpyaa Ha paboyem mecTe 5

[pyrvne xapakTepucTukun-

3 MNpwnka3 MuH3gpascoupassuTma Poccum o1 12 anpens 2011 r. Ne 302H "O6 yTBep)XAeHWM NepeyHen
BPeAHbIX 1 (UaK) OnacHbIX NMPOU3BOACTBEHHbIX (hakKTOPOB M PaboT, NpU BbINOJIHEHNW KOTOPbIX MPOBOASTCS
obs3aTeNbHble NpeABapUTEeNibHbIE U Nepuoanyeckne MegmLmHcKme ocMoTpbl (o6cnenosaHunsa), u Mopsaaka
npoBeaeHns 06s3aTeNbHbIX NPeABaPUTENbHbLIX U MEPUOANYECKNX MEANLMHCKIX OCMOTPOB (06CnenoBaHNIA)
paboTHMKOB, 3aHATLIX Ha TAXeNbIX paboTax 1 Ha paboTax ¢ BpeAHbIMU U (MAK) ONACHBIMW YCI0BUAMM
Tpyaa" (3apeructpmnpoBaH MunHioctom Poccum 21 okTb6psa 2011 r., permcTpaumnoHHbin Ne 22111), ¢
N3MEHEHNAMN, BHECEHHbIMW NpUKasammn MuHsgpasa Poccnm o1 15 mas 2013 r. Ne 296H (3apernctpmpoBaH
MwuHiocToM Poccum 3 miona 2013 r., pernctpauunoHHbin Ne 28970) n oT 5 gekabps 2014 r. Ne 801H
(3apeructpmnposaH MunHioctom Poccum 3 pespand 2015 r., peructpaunoHHbin Ne 35848), npnkasom
MuHTpyaa Poccnn, MuH3gpasa Poccum ot 6 deBpanst 2018 r. Ne 62H/49H (3apernctpmpoBaH MnHIOCTOM
Poccum 2 mapTa 2018 r., peructpaumoHHbiin Ne 50237), npukasom MuH3apasa Poccum ot 13 nekabpsi 2019
r. Ne 1032H (3apeructpuposaH MuHiocTom Poccumn 24 nekabpsa 2019 r., perncrtpaumoHHbin Ne 56976),
npvkasom MuHTpyaa Poccun, MnHsgpasa Poccum oT 3 anpens 2020 r. Ne 187H/268H (3apeructpmpoBaH
MwuHtocToM Poccnn 12 mas 2020 r., peructpaumoHHbin Ne 58320), npuka3om MuH3sgpasa Poccum o1 18 mas
2020 r. Ne 455H (3apeructpuposaH MuHiocToM Poccun 22 mas 2020 r., perncTpaumoHHblin Ne 58430).

4 MocTtaHoBneHue MpasutenscTea Poccuinckon ®epepaumm ot 25 anpensd 2012 r. Ne 390 "O
npoTmnBonoXapHoM pexume" (CobpaHne 3akoHodaTenbCcTBa Poccuinckon ®epepaumm, 2012, Ne 19, cT.
2415; 2020, Ne 18, cT. 2889).

5 MNocTaHoBneHne MuHTpyaa Poccumn, MuHobpasoBaHus Poccun oT 13 aHBapsa 2003 r. Ne 1/29 "06
yTBepxaeHuu Mopsaka obyveHns no oxpaHe TpyLa v NpoBepKY 3HaHWIA TpeboBaHUM oxXpaHbl TPyAa
paboTHUKOB opraHm3auunin” (3aperncTpupoBaHo MuHiocTom Poccum 12 cespanst 2003 r., perncTpaLoHHbIN
Ne 4209) C N3MEHEHNSMUN, BHECEHHBLIMU NpUKa3zoM MuHTpyaa Poccun, MnHobpHayku Poccum o1 30 HoA6ps
2016 r. Ne 697H/1490 (3apeructpupoBaH MuHtiocTom Poccum 16 nekabpsa 2016 r., pernctpaLnoHHbIA Ne
44767).

JononHnuTeNbHbIE XapaKTepUCcTUKN
HanMeHOBaHMe OOKYMEHTa

Kopg
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HanmeHoBaHme 6a30B0OM rpynnbl, 4OHKHOCTKU (Mpodeccun) uim cneunanbHoOCTH
OK33115TexHUKn-MexaHuKum

EKC 6 -TeXHUK-KOHCTPYKTOP

OKNATP 7 26996 TeXHNK-KOHCTPYKTOP

OKCO 8 2.15.02.02TexHun4eckas 3kcnayaTauna obopyLoBaHNS ANS NPOM3BOACTBA 3IEKTPOHHON TEXHUKU

6 EQVHBIN KBaNIM(PMKALMOHHBIA CIPABOYHUK SOJDKHOCTEN PYKOBOAMTENEN, CELMaINCTOB U CyXKaLlnX.
7 ObwepoccMnckuin knaccudukaTop npodeccuii paboymx, [OMKHOCTEN CAYXKaLLMX 1 TapudHbIX pa3psaos.
8 ObLepoccnincknin KnaccudukaTop cneunanbHOCTeNn No 0bpa3oBaHuLo.

3.1.1. TpynoBas (hyHKLNA

HanmeHoBaHue

MpoeKTnpoBaHMe 31EMEHTOB KOHCTPYKLIUN BaKyyMHOI0 TEXHO0rMYeCcKoro obopyaoBaHus
3JIEKTPOBaKYYMHOr0 1 NoayrnpoBOAHMKOBOr0O NPON3BOACTBA

Kon

A/01.4

YpoBeHb (MoAypoBeHb) KBaANGmKaLum

4

MpouncxoxxaeHve Tpynoson pyHKUUMOpUrmHan
X3anMCTBOBaHO 13 OpuUrnHana

Kopn opuruHana
PerncTpauunoHHbIn HoMep NpodecCnoHa LHOr0 CTaH4apTa

TpynoBble AeNCTBUS
BbisiBIeHME KOHCTPYKTUBHbIX U TEXHOIOrMYECKUX 0COBEHHOCTEN COOPOYHBIX €ANHULL BaKyyMHOIO
TEXHOI0rn4eckoro obopynoBaHNsA 3N1EKTPOBAKYYMHOMO 1 NMOJyNpPoBOAHNKOBOr0 NPOM3BOACTBA

BbinosHeHVe YepTexxei OTAeNbHbIX AeTajlell BaKyyMHOr0 TEXHOI0rM4eckoro 06opyaoBaHus
3/1EKTPOBAKYYMHOr0 1 MOJyNpOBOAHNKOBOr0 NPOM3BOACTBA

HeobxoavMble ymMeHus
AHanM3npoBaTb YepTexu cO0POYHbIX eANHUL, BAKYYMHOIr0 TEXHOJIOMMYEeCKoro 06opyaoBaHuUs
3/1EKTPOBaKYYMHOr0 1 MOJIyNpPOBOAHNKOBOIr0 NPOM3BOACTBA

Mpon3BoanTb pa3paboTKy YepTexel OTAe/NbHbIX AeTajell BaKyyMHOr0 TEXHOI0rM4eckoro obopyaoBaHus
3/1EKTPOBaKYYMHOr0 1 MOJ1yNPOBOAHUKOBOrO NMPOV3BOACTBA C UCMO/Ib30BAHNEM CUCTEM
aBTOMAaTW3NPOBAHHOI0 NPOEKTNPOBaHNA (aanee - CAD-CUCTEMbI)

HeobxoonMble 3HaHWS
TunoBoe TexHonorm4yeckoe o6opyAoBaHNE BaKyyMHbIX MPOLIECCOB 3JIEKTPOBAKYYMHOMO U
MoJyrnpoBOAHNKOBOI0O NPOM3BOACTBA

EnvHas cucteMa KOHCTPYKTOPCKOW JOKYMEHTALIMM
EnvHaa cucTeMa JOMNyCcKOB W Nocafok

VHCTPYKLIMKX N0 3KCMAyaTauuy TUMNOBOro BaKyyMHOI0 TEXHONOrM4eCKoro obopy1oBaHNs
371eKTPOBaKYyMHOI0 1 NoJynpoBOAHNKOBOr0 NPOM3BOACTBA

OCHOBbI NPOMbILLIEHHON 6€30MacHOCTY B 3/IEKTPOBAKYYMHOM U1 MOJyNpOBOAHNKOBOM NMPOV3BOACTBE

TpeboBaHWs BaKyyMHOW FMIrMEHbl B 371€KTPOBAKYYMHOM 11 MOJYNPOBOAHUKOBOM NPOMN3BOACTBE
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TpeboBaHMA oxpaHbl TPYAa, NOXKaPHOW, MPOMBILLIIEHHOW 1 3KOJIOrnyeckon 6e3onacHoCTy

Tunoskle KOHCTPYKLMWN BaKYYMHbIX KaMep U BHYTPUKaMepPHbIX 3J71eMEHTOB BaKyyMHOIo TeXHOJIOrM4eCcKoro
OGOpyﬂ,OBaHI/I‘iI 3JIEKTPOBAKYYMHOIo 1 nosynpoBoAHWKOBOIo NMpon3soAcCTBa

Tunosble KOHCTPYKLMN BHELWIHUX HarpeBaTes/ibHbIX CUCTEM BaKYYMHbIX KaMep, N30eS A N 3NIEMEHTOB
BaKyyMHOIo TexHoJiorn4eckoro OGOpy,ﬂ,OBaHVIﬂ 3/IEKTPOBAKYYMHOIo 1 noJiynpoBogHNKOBOIro npomn3BoACTBa

TUNOBbIE 3/1IEMEHTHI BaKYYMHbIX CCTEM BaKyyMHOI0 TEXHOJIOrMYeckoro obopyaoBaHus
3/1EKTPOBaKYYMHOr0 1 MOJIyNPOBOAHUKOBOr0 NPOM3BOACTBA

CAD-cucTeMbl: HaMEHOBAHUS, BO3MOXHOCTMN 1 NOPSA0K paboThl C HUMK

Jpyrue xapakTepucTrku

3.1.2. Tpynosasa pyHKUMSA

HanmeHoBaHue

BbiMONHEHNE N3MEPEHUI TEXHOIOrMYECKUX NapaMeTPoB Npu NPOU3BOACTBEHHbLIX NCMbITAHUAX BaKyyMHOIo
TexHoJiornyeckoro 06opynoBaHNsA 3/1EKTPOBAKYYMHOIO U NOJIyNpPoBOAHNKOBOMO NPOM3BOACTBa

Kog

A/02.4

YpoBeHb (NoAYypOBEHb) KBaANuUKaLmm

4

MponcxoxxaeHue TpygoBon PyHKLUUMOpurnHan
X3anMCTBOBaHO 13 OpuUrnHana

KoL opurunHana
PerncTpauunoHHbIi HoMep NpodeccMoHabHOro cTaHdapTa

TpynoBble AeNCTBUS

MoAroToBKa CPeAcTB M3MEPEHMUS K MPOBEAEHMNIO U3MEPEHUI 418 ONpeaeneHns AeicTBUTENbHbLIX 3Ha4YeHU
KOHTPOJIMPYEMBIX MapaMeTPOB BaKyyMHOIro TEXHOI0rMYeckoro 0b6opy1oBaHNs 31eKTPOBAKYYMHOMO U
MoyrnpoBOHMKOBOI0 NMPON3BOACTBA

N3mepeHne TeMnepaTypbl B BaKYYMHOI KamMepe, Ha BHYTPUKAMEPHbIX 3IEMEHTAX U B MOAKOMNAaYHOM
NMPOCTPAHCTBE (B C/ly4yae BHELLIHEro Harpesa)

/I3MepeHue 0CcTaTo4YHOrO 1 paboyero faBieHUs B BaKyyMHOW KaMepe BaKyyMHOIro TEXHO0MMYECKOro
0bopyI0BaHNSA 371€KTPOBAKYYMHOI0 1 NMOJyNpPOBOAHMKOBOMO NPOVN3BOACTBA

KOHTpO/Ib BPEMEHU HarpeBa, BLILEPXKKMN 1 OXJTaXXAEHUS

KOHTPOJIb BPEMEHU AOCTVXEHNSA OCTAaTOYHOIO AaB/eHNs B BaKyyMHOIN KaMepe 1 BPEMeHN ee
pa3repMeTun3aLmm

KOHTpO/b ra3oHaTeKaHNs B BaKyYMHYO KaMepy BaKyyMHOIro TEXHO0rM4eckoro obopyaosaHums
371eKTPOBaKYyMHOI0 1 NoJIyNpoBOAHNKOBOr0 NPOM3BOACTBA

3MepeHne pacxoaa TEXHOOrMYECKMX ra3oB

KOHTPOJIb COCTaBa OCTAaTOYHON aTMOCHEpPbI B BaKyyMHON KaMepe BaKyyMHOr0 TEXHOI0MM4eCKoro
060py10BaHNS 31EKTPOBAKYYMHOI0 1 MOJyNPOBOAHUKOBOIO NPOV3BOICTBA

PerncTpauus pesynbTaToB BbIMOJHEHHbLIX U3MEPEHUI TEXHOIOTNYECKMX MapaMeTPOB B NMPON3BOLCTBEHHON
AOKYMEHTaL NN
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Heobxogumble ymeHus
HacTpanBaTb 1 NOAKI04aTh CPEACTBA M3MEPEHMS TEXHOIOMMYECKUX NapaMeTPoB BaKyyMHOro
TEXHOJI0rn4eckoro obopynoBaHNA 3N1EKTPOBAKYYMHOMO 11 MOJIyNPOBOAHMKOBOrO NPOM3BOACTBA

Wcnonb3oBaTh CPEACTBA U3MEPEHNS A1 KOHTPOJIS NapamMeTPOB BaKyyMHOI0 TEXHOJIOrMYeCKOoro
060pyI0BaHNSA 31IEKTPOBAKYYMHOI0 1 MOYyNPOBOAHUKOBOI0O NPOV3BOCTBA

OhopMNSTL NPOU3BOACTBEHHYIO LOKYMEHTALMIO MO pPe3y/bTaTaM HEC/IOXKHbIX U3MEPEHWIN MapaMeTpoB
BaKYYMHOI0 TEXHOJI0rM4eCcKoro 060pyA0BaHMS 3IEKTPOBAKYYMHOMO 1 NOJyNPOBOAHNKOBOr0 NPOM3BOACTBA

Mcnonb30BaTh TEKCTOBLIE PEAAKTOPLI (MPOLLECCOPbI) U SNEKTPOHHLIE TabnLbl ANS CO3AaHNS
MPOM3BOACTBEHHOW AOKYMEHTALMN

MpUMeHATbL CPeCTBa MHAWBUAYAJIbHON 3aLLWThI U BaKYyMHON rrMeHbl
HeobxoanMble 3HaHWS

OCHOBHblE TEXHUYECKME XapPaKTEPUCTUKMN, KOHCTPYKTUBHbIE 0COBEHHOCTYW, Ha3HAYeHWE W NPUHLNMBI
NPUMEHEHUS CPEACTB N3MEePEHMUsi MapaMeTPOB BaKyyMHOr0 TEXHOIOrMYeckoro obopynoBaHms
3/1eKTPOBAKYYMHOI0 1 MoJyrnpoBOAHMKOBOI0 NPON3BOACTBA

MeTonvKa NpoBepku paboTocnocobHOCTY CPEACTB M3MEPEHNS, MPUMEHSEMbIX B BaKyyMHOM
TEXHOJIOrnyeckoM 0bopyA0BaHNM 31EKTPOBAKYYMHOrO U NOJynpoOBOAHMKOBOIO MPOM3BOACTBA

Tunosble NnapaMeTpPbl BaKYYMHbIX TEXHOJIOMMYECKNX NPOLLECCOB BaKyYyMHOIo TeXHOJIOrn4eckoro
OGOpy}J,OBaHI/IFI 3JIEKTPOBAKYYMHOIo 1 nosynpoBoAHWKOBOI0O NMpon3BoACTBa

HopMaTUBHO-TEXHUYECKNE NOKYMEHTbI MO NMPUMEHEHMWIO CPELICTB M3MEPEHNS NapaMeTPOB BaKyyMHbIX
TEXHOJIOrMYeCKUX NpoLLeccoB, peasim3yemMblix Ha BaKyyMHOM TEXHOIOrM4eckoM obopyoBaHmm
3/1EKTPOBAKYYMHOr0 1 MOJyNPOBOAHUKOBOr0 NPOM3BOACTBA

MeToAbl N3MEPEHUI MAPaMETPOB BaKyyMHbIX TEXHOJIOrMYECKIX NMPOLIECCOB, Pean3yeMbiXx Ha BaKyyMHOM
TEXHONorn4eckom 06opy0BaHMMN S1EKTPOBAKYYMHOI0 1 MOJTYNPOBOAHNKOBOIO NPOM3BOACTBA

Buabl, KOHCTPYKLUUW, HAa3HAYEHNE, NMOrPELLIHOCTb LIMGPOBLIX AAaTYNKOB BaKyyMa, MaHOMETPOB,
MaHOBaKyyMMeTpOB, PaCX040MEPOB, TEPMONap, NPUMEHSIEMbIX B BaKyyMHOM TEXHO/10MM4ECKOM
060py0BaHUN 31EKTPOBAKYYMHOMO 1 MOYNPOBOAHMKOBOIO NPOU3BOACTBA

TekcToBble peaakTopbl (MPOLLEeCCopbI): HAUMEHOBAHWS, BO3MOXXHOCTU 1 NOPALOK PaboThl B HUX

MpuknagHble nporpaMmbl A paboTel C 31EKTPOHHLIMK TabanuaMn: HaMMEHOBAHNS, BO3MOXXHOCTMW U
nopsaok paboTbl B HUX

TpeboBaHMs BaKyyMHOW rMrneHbl
TpeboBaHMA 0xpaHbl TPYAa, NOXKaPHOW, MPOMBILLIEHHOW W 3KOJIOrnyeckon 6e3onacHoOCTy

[pyrve xapakTepucTumkm

3.1.3. Tpynosasa pyHKUUSA

HanmeHoBaHMe

BepeHune y4eTHON OOKYMEHTaLMK MO BaKYyMHOMY TEXHONOrMYeCKoMy 060pyA0BaHMNIO 3/1EKTPOBAKYYMHOIO
1 NOSyNPOBOAHNKOBOIO MPOM3BOACTBA

Kog

A/03.4

YpoBeHb (MoAypOBeHb) KBaanpukaumum
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4

MpouncxoxxaeHne Tpynoson hyHKUUMOpUrmHan
X3auMMCTBOBaHO 13 OpuruHasna

Kopn opuruHana
PerncTpaunoHHbI HoMep NpoeccMoHabHOro cTaH4apTa

TpynoBble AeNCTBUS
Cbop v oundpoBKa AaHHbIX 0 pa3pabaTbiBAEMOM BaKyyMHOM TEXHOJIOrMYecKoM 060pya0BaHMN
3/1eKTPOBAKYYMHOIO 1 MOyNpoBOAHMKOBOI0 NPOU3BOACTBA, COOPOYHBIX eAMHNLIAX U AeTaNsax

BeneHne 3neKTPOHHbIX Tabnuu, 1 6a3 AaHHbIX Mo pa3pabaTbiBaEMOMY BaKyyMHOMY TEXHOJIOFMYECKOMY
060pyI0BaHNIO 31EKTPOBAKYYMHOI0 U NMOJyNPOBOAHNKOBOIO MNPOU3BOACTBA, COOPOYHBIM eANHNLLAM U
neTansm

HeobxonnMble yMeHUs

ObpabaTbiBaTb B MALLMHOYUTAEMOM BMAE MHGOPMALMIO O pa3pabaTbiBaEMOM BaKyyMHOM TEXHOJIOFUYECKOM
060pyI0BaHUN 3N1EKTPOBAKYYMHOMO 1 NMOJYNPOBOAHMKOBOIr0 NPOU3BOACTBA, COOPOYHBIX eANHULIAX U
neTansx

Co3aaBaThb 31eKTPOHHbIE Tabanubl 1 6a3bl AaHHbIX MO pa3pabaTbiBAEMOMY BaKyyMHOMY TEXHOJIOr NYECKOMY
060pyl0BaHMIO 31€KTPOBAKYYMHOI0 1 NOAYNPOBOAHNKOBOIO MNPOU3BOACTBA, COOPOYHBIM eANHMLLAM 1
neTansm

icnonb30BaTb 3/1€KTPOHHBLIE TabnanLbl 1 CUCTEMbI ynpaBneHns 6a3ammn gaHHbIX (ganee - CYBJ) n 6asamu
3HaHUN gns opopMaeHns NPonM3BOACTBEHHON AOKYMEHTaLNm

Heobxoanmble 3HaHWA
MeToauka cbopa v ounppPoBKY MHDOPMALLMK

Tpe6OBaHVIFI K pa60Te Ha aBTOMaTU3NPOBaHHbIX pa60L||/|x MeCTaX, OCHalWEHHbIX MPUMEHAEMbBIM B
opraHm3saunn nporpaMmMHbIM obecnevyeHneM 1 BKIHOYEHHbIM B JIOKaJIbHY10, a TaKXXe BHELUHIO CeTb

MpuknagHele nporpaMmbl A paboTel C 31EKTPOHHLIMK TabanuaMn: HaMeHOBaHNS, BO3MOXXHOCTMW U
nopsgok paboTbl B HNX

CYB[l: HauMeHOoBaHWS, BO3MOXHOCTW 1 NOPsA0K paboThl C HUMY
OCHOBHbIe npaBWia BeOeHns I'IpOVI3BOJJ,CTBeHHOI7I OOKYyMeHTauunn

Jpyrue xapakTepucTrkm

3.2. O6obuieHHas TpynoBas MyHKLUMS

HanmeHoBaHue

MpoeKTnpoBaHMe HECSTOXHOMO BaKyyMHOIr0 TEXHOJIOrM4eckoro obopynoBaHns 31eKTPOBAKYYMHOMO 1
nonynpoBOAHMKOBOIO NPOn3BOACTBA

Kog

B

YpoBeHb KBanugukayum

5

MpouncxoxxaeHne 06obLLeHHOW TPYA0BON YHKLUUNOPUrnHAN
X3anMCTBOBaHO M3 OpUrnHana
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Kopn opuruHana
PerncTpaunoHHbIA HoMep NpoeccMoHaLHOro cCTaH4apTa

BO3MOXXHble HaMMEHOBaHNA AOJKHOCTEN, Npodeccuin

VIH>XXeHep-KOHCTPYKTOP BakyyMHOro TexHosorm4yeckoro obopyaoanus il kateropun
NHXXeHep-KoHCTpyKTOp Il KaTeropuum

TpeboBaHMa K 06pa3oBaHMIO U 06yYEHUIO

CpegnHee npodheccnoHanbHoe obpasoBaHme - NPOrpamMmel MOAOTOBKMN CAELMAIMCTOB CPeAHEro 3BeHa
nnm

Bbiclee obpasoBaHue - bakanaspuaT

TpeboBaHMA K ONbITY NpakTM4eckon paboTsl

He MeHee Tpex fIeT TEXHUKOM-KOHCTPYKTOPOM MpU Haan4mmn cpefHero npodeccmoHanbHoro obpasosaHums -
nporpamMM NoAroTOBKM CNeLnanncToB CpeaHero 3BeHa

be3 TpeboBaHuin K OMbITY MpakTU4eCKon paboTbl NpU HaAMYMK Bbicero obpasoBaHus - bakanaspuaTa
Ocobble ycnoBusi fonycka k pabote

MpoxoxaeHne obs3aTenbHbIX NpeaBapuTesbHbIX (MPU NOCTYNAeHUN Ha paboTy) 1 Neproan4ecKnx
MeAULMHCKMX 0CMOTPOB (06CiefoBaHNi), @ TakXe BHeo4YepeaHbIX MeANLIMHCKMX OCMOTPOB
(obcnepoBaHuin)

MpoxoxaeHne paboTHUKOM MPOTUBOMOXAPHOIO NHCTPYKTaxa

MpoxoxxaeHne paboTHUKOM MHCTPYKTaXka Nno oxpaHe TpyAaa Ha paboyem mecTe

Opyrue xapakTepucTuKku

JononHuTenbHbIe XapaKTEPUCTUKN

HanmeHoBaHWe JOKyMeHTa

Kog

HaumeHoBaHme 6a30B0M rpynnbl, 4OHKHOCTU (Npodeccnm) nam cneLmanbHOCTM
OK32144WNH)KeHepbl-MexaHUKK

EKC-NH>XeHep-KOHCTPYKTOP (KOHCTPYKTOP)

OKMATP22491NHXeHep-KOHCTPYKTOP

OKC02.15.02.02TexHun4yeckas akcnayaTaums obopyaoBaHUs A15 NPOM3BOACTBA IEKTPOHHON TEXHUKM
2.11.03.049neKTpoHUKA U HAHO31eKTPOHUKaA

2.15.03.02TexHonornyeckne MalluvHbl 1 0bopyaoBaHue

2.28.03.02
HaHonHXeHepns

3.2.1. TpynoBasa pyHKUUSA

HanmeHoBaHMe

MpoeKTNpoBaHME HECSTIOXHOMO BaKyyMHOIr0 TEXHOJIOrMYeCKoro 06opyAoBaHNS 3N1EKTPOBAKYYMHOMO 1
noJlyrnpoBOAHUKOBOIO MPOM3BOACTBA

Kog

B/01.5

YpoBeHb (MoAypOBeHb) KBaanpukaumum

5

MponcxoxxaeHue TpyaoBon GyHKLUUMOpUrnHan
X3anMCTBOBaHO 13 OpuUrnHana

Kopn opurvHana
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PerncTpaunoHHbI HoMep NpodeccMoHabHOro CTaHaapTa

TpynoBble fencTens

OnpegfeneHune TpebyeMbix TMa OTKaYHbIX CPEACTB, 3aN0PHON apMaTypbl, TEXHONOrMYECKUX UCTOYHUNKOB,
HarpesaTesIbHOro U OXJ1aAUTENIbHOr0 YCTPONCTB, BHYTPUKAMEPHbIX 3/IEMEHTOB, KOH(UIypaLum Kamepsbl 1
rabapuTos

BbIsiBNeHWe aHaNorMyHoro HeCN0XHOro BaKyyMHOIo TexXHOJ10rn4eckoro o6opyu05ava N Eero 321EMEHTOB

OLIeHKa KanuTasibHbIX BJOXKEHUIA Ha M3roTOBJIEHNE HEC/I0XKHOI0 BaKyyMHOIr0 TEXHOIOMMYECKOro
060pYy0BaHNS 1 PACXOA0B Ha €ro 3KCrayaTaLmio

OnpefeneHune 1 CornacoBaHne 3KOHOMUYECKN 060CHOBAHHOIO BapMaHTa HECI0XXHOMO BaKyyMHOI0
TeXHOJIornyeckoro obopynoBaHus

PacyeT 3¢h(peKTUBHON CKOPOCTM OTKAYKM HECII0XKHOIO BaKyyMHOIr0 TEXHOJIOTYeCcKoro obopyaoBaHms
MpoeKTNPOBaHME BaKyyMHON CUCTEMbI HEC/I0XKHOIO BaKyyMHOIr0 TEXHOOrYeckoro obopyaoBaHms
MpoeKTNpoBaHME HarpeBaTebHON CUCTEMbI HECZIOXXHOMO BaKyyMHOr0 TEXHOJIOrnYeckoro obopyLoBaHus

MpoEeKTNPOBaHME BaKyyMHON KaMepbl U BHYTPYKAMEPHbIX 3JIEMEHTOB HECJI0XKHOI0 BaKyyMHOr 0
TEXHO0rM4eckoro obopynoBaHus

MpoeKkTUpOBaHMe ra3oBo CUCTEMbI HECIOXHOIO BaKyyMHOI0 TEXHONOrM4eckoro obopyioBaHNs
MpoeKTMpoBaHME CUCTEMbI OXJIaXKEHNS HECJIOXKHOMO BaKyyMHOIO TEXHOJIOrM4eckoro obopyaoBaHus
MpPOeKTMPOBaHNE CUCTEMbI MHEBMOMUTAHNS HECJIOXKHOMO BaKyyMHOI0 TEXHOJIOrMY4ECKOro 06opyaoBaHns
MpoeKTUPOBaHME paM HECSIOXKHOIO BaKyyMHOIro TEXHOIOrnyeckoro obopyaoBaHus

MpoeKTMpoBaHNeE NPUBOAOB 1 MEXAHW3MOB BPALLIEHNS 1 MEPEMELLEHUS BHYTPUKAMEPHbIX 3/IEMEHTOB,
ABEPEN, KPbILLEK, KOJINMAKOB 1N KOXYXOB HECI0XXHOM0 BaKyyMHOr0 TEXHOJIOrMYeckoro obopynoBaHus

MpoeKTNpoBaHME CUCTEM 3a3eMieHNst, 6/I0KMPOBOYHBIX YCTPOMCTB, 3aLLMTHBIX KOXKYXOB 11 OFPaXkAeHWi
HECJI0’)KHOT0 BaKyyMHOI0 TEXHOJI0rMYeckoro 06opygoBaHus

OTpaboTKa CNPOeKTMPOBaHHbIX AeTane U CHOPOYHbIX EANHIL, HECJIOXKHOIO BaKyyMHOr0
TEXHOJI0rM4eckoro 06opyA0BaHNSA Ha TEXHOIOMMYHOCTb C Y4€TOM MNPOW3BOICTBEHHbIX BO3MOXHOCTEN
OpraHM3auUnmn-n3roToBUTENSs

BeneHue aBTOPCKOro HaA30pa Npw N3roToBJEHNN AeTanein n cbopoyHbIX eAnHULL HECTI0XXHOMO BaKyyMHOM0
TEXHOI0rM4eckoro obopynoBaHns

CornacoBaHue KOHCTPYKLUM HECJI0XHOI0 BaKyyMHOI0 TEXHONOM M4eCcKoro obopyioBaHNS C PyKOBOACTBOM
noApasfeneHns 1 3KOHOMMYeCKon Cy>k6ol opraHuzaunm

MaTEHTHbIN MOUCK aHaANOTrNYHbLIX 06BEKTOB NHTENNEKTYaIbHOW COBCTBEHHOCTM B 06/1aCTW HECNOXKHOI0
BaKyyMHOI0 TEXHOJI0rM4eCcKoro 060pyA0BaHMS 3IEKTPOBAKYYMHOMO 1 MOJTyNpPOBOAHNKOBOr0 NPOM3BOACTBA

MoAroToBKa TEXHUYECKOW AOKYMEHTALMI BO B3aMMOAENCTBIM C NMPaBOBLIM NMOApPa3AeieHNeM A5 NOo4aum
3asBKU 0 PerncTpauum 06bekTa NHTENNeKTyalbHOW COBCTBEHHOCTM B (hefiepasibHblii OpraH
MCMOSIHUTENbHOW BNACTU, OCYLLECTBASIOWMIA PEryINPOBaHME B Chepe aBTOPCKOro npaBa U CMEXHbIX MpaB

MoaroToBKa TEXHUYECKOWN OOKyMeHTauunn BO B3aMMOLENCTBUN C NpaBOBbLIM Nogpa3saesieHnemM ona nogayu
3adaBKW O pernctpaunn obbekTa I/IHTeJ'IJ'IeKTyaJ'IbHOI7I cobcTBEHHOCTH

Heobxogumblie ymeHUs
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AHanM3MpoBaTb TEXHNYECKOE 3aflaHNe Ha MPOEKTUPOBAHNE HECI0XHOI0 BaKyYMHOIr0 TEXHOI0TMNYECKOr0
obopynoBaHus

Wcnonb3oBaTh CYB 1 6a3bl 3HAHWUIA A5 MOMCKA CXOXKEr0 HEC/I0XKHOI0 BaKyyMHOI0 TEXHOIOMMYECKOro
obopyloBaHWs, €ro y3/10B 1 AeTanen

BbINOMHATL 3KOHOMUYECKME PACcHeThl 3aTPAT Ha M3rOTOBJIEHNE HECI0XKHOI0 BaKyyMHOro
TEXHOJI0rM4eckoro obopynoBaHNA 1 ero 3KCnayaTaLuio C UCNoJb30BaHNEM TEKCTOBbLIX PEIaKTOPOB U
CUCTEM KOMMbIOTEPHOI anrebpbl

BblbnpaTb TUNopa3Mep HECJIOXKHOMO BaKyyMHOI0 TEXHOJIOrMY4eCckoro o6opyaoBaHNs B 3aBUCMMOCTM OT
3a[laHHOI NPOV3BOANTENBHOCTY U YCI0BUIA SKCMyaTaLmm

BbINONHATL BaKyyMHbIe pacyeTbl HEC/I0XXHOMO BaKyyMHOr0 TEXHOJIOrMYeCcKoro obopynoBaHus ¢
NCMOJIb30BaHNEM CMCTEM KOMIMbIOTEPHON anrebpbl 1 NPUKNaAHbLIX NPOrPaMM pacyeTa BakyyMHbIX CUCTEM

BbINOSHATL TEMJIOBbIE PacYeThl HEC/IOXKHOIO BaKYYMHOI0 TEXHOJIOMMYeCcKoro 06opyaoBaHms ¢
NCMO0/Ib30BaHNEM CUCTEM KOMMbIOTEPHOW anrebpbl U CUCTEMbI aBTOMATU3aLIMMN UHXXEHEPHBIX PacyeToB
(panee - CAE-cuctem)

Mpon3BoanTh pa3paboTKy BaKyyMHbIX KaMep 1 BHYTPMKAMEPHbIX 3/1IEMEHTOB HEC/I0)KHOI0 BaKyyMHOI0
TexHoJsiornyeckoro obopynosaHusa ¢ ucnosbsoaHmem CAD-cuctem n CAE-cuctem

Mpomn3BoanTb pa3paboTKy BaKyyMHbIX, Fa30BbIX CUCTEM, CUCTEM OXNAXKAEHNS N MHEBMOMUTAHNA
HECN0XXHOIr0 BaKyyMHOIr0 TexHoornyeckoro obopyaoBaHus ¢ ncnosb3osaHnem CAD-cuctem n CAE-cnctem

Mpon3BoanTb pa3paboTKy pam HECSIOXHOM0 BaKyyMHOI0 TEXHOJIOrMYeckoro obopynoBaHus C
ncronb3oBaHnem CAD-cuctem n CAE-cuctem

Mpon3BoanTh pa3paboTKy NPMBOLOB Y MEXAHU3MOB BPALLEHNS N NEPEMELLEHNS BHYTPUKAMEPHbIX
3JIEMEHTOB, ABEPEN, KPbILIEK, KOIMAaKOB M KOXYXO0B C ncnosb3oBaHneMm CAD-cuctem n CAE-cuctem

Mpomn3BoanTb pa3paboTKy cMCTeM 3a3eMneHns, 610KNMPOBOYHBLIX YCTPONCTB, 3alMTHBLIX KOXKYXO0B 1
OrpaXk[eHNI HECIOXKHOI0 BaKyyMHOI0 TEXHOM0rn4eckoro obopyaoBaHust ¢ ncnonb3oBaHnem CAD-cuctem u
CAE-cuctem

Pa3pabaTbiBaTb TEXHMYECKYIO LOKYMEHTALMIO Ha HEC/I0)KHOE BaKyyMHOe TexHoornyeckoe obopynosaHmne
C NCNONb30BaHNEM TEKCTOBbIX pegakTopos, CAD-cucteM n rpamyecknx pegakTopos

Pa3pabaTbiBaTh BO B3aWMOENCTBUM C MPABOBbLIM MNOAPA3AENEHNEM TEXHNYECKYIO OKYMEHTALIMIO A1s
noaayn 3asBKW 0 PErncTpaLmmn 0bbekTa NHTENNEKTYaIbHOW COBCTBEHHOCTM B (heaepasibHblil opraH
NCMOSIHUTENBbHOW BNACTU, OCYLLECTBNSIOWNIA PErYINPOBaHME B Chepe aBTOPCKOro npaBa U CMEXHbIX MpaB

OCyLWecTBASTb NATEHTHBIA MOUCK

HeobxoanMble 3HaHWS
CoCcTaB TEXHUYECKUX 3a[laHNI Ha MPOEKTUPOBAHNE HECIOXKHOIO BAKYYMHOI0 TEXHOJIOMMYECKOro
obopynoBaHus

MpaBuna akcnayaTayum BaKyyMHOro TeXHO0rn4eckoro O60pyﬂ,OBaHI/IFI

KOHCTPYKTVBHbIE 0COBEHHOCTU TUMOBOI0 BaKyyMHOIr0 TEXHOJIOMMYECKOro 060pyn0BaHuS
MoayrnpPOBOAHNUKOBOI0O U 3/1IEKTPOBAKYYMHOI0 NPOV3BO/ICTBA

OCHOBHble MeTobl pacyeTa 3KOHOMUYECKON 3heKTUBHOCTH

EavHas cncTemMa KOHCTPYKTOPCKOM JOKYMEHTaLNK

CkavaHo Ha canTe «3akoHbl PO» — https://actrf.ru Ctp.111n3 38



EnvHaa cucTeMa [OMNycKOB W Nocamok

3Tanbl NPOEKTUPOBAHUS BAKYYMHOIr0 TEXHOIOMMYECKoro 06opy10BaHMS NOAYNPOBOIHUKOBOIO 1
3/1eKTPOBAKYYyMHOIO MPOM3BOACTBA

MeToAbl BaKyyMHOr0 pacyeTa

MeTopnbl TENJIOBOro pacyeTa

TWUNOBbIE CXEMbI U 3JIEMEHTbI BaKyYMHbIX CUCTEM

TVUNOBble CXEMbI U 3JIEMEHTbI Fa30BbIX CUCTEM

TVNoBble CXEMbI U 3JIEMEHTbI CUCTEM OXNAXKAEHUSA N MHEBMOMUTAHNS

TVNoBble KOHCTPYKLMUN BaKyyMHbIX KaMep U BHYTPUKaMepHbIX YCTPONCTB
TynoBble KOHCTPYKLUN BBOAOB ABUXXEHUS 1 3/IEKTPUYECKMNX BBOAOB

TynoBble KOHCTPYKLUN 371EMEHTOB BaKyyMHON U aTMOC(EPHON TEN0130a4LMUN
MaTepuanbl BaKYyMHON TEXHUKN, NX CBONCTBa 1 06,1aCTN NPUMEHEHNS

Buabl, KOHCTPYKLMI N Ha3Ha4YeHMe yCTPOMCTB Asis 0becnevyeHuns npombllIeHHOR 6e30nacHOCTM B
3/1eKTPOBAKYYMHOM 1 MOJyNPOBOAHNKOBOM MPOU3BOACTBE

MpaBuaa ohopMIeHNS TEXHUYECKON NOKYMEHTALUN Ha HECNIOXKHOE BaKyyMHOE TEXHOI0MMYECKOe
obopynoBaHue

CYB[: HavMeHOoBaHUS, BO3MOXHOCTY U NOPSAOK PaboTbl C HAMK

TekCToBble peflakTopbl (MPOLECCopbl): HAUMEHOBAHMS, BO3MOXHOCTW U NOPSAA0K PaboTbl C HUMK
Ipachmyeckme peaakTopbl: HAVMMEHOBAHUS, BO3MOXHOCTY 1 MOPSAOK paboTsl C HUMMK
CAD-CMCTEMbI: HAUMEHOBaHWS, BO3MOXXHOCTM 1 NMOPSAA0K paboTbl C HUMK

CAE-cMCTeMbl: HAUMEHOBAHWNS, BO3MOXXHOCTU 1 NOPSALOK paboTbl C HUMK

CuCTeMbl KOMMbIOTEPHOW anrebpbl: HAUMEHOBAHWS, BO3MOXXHOCTU 1 NOPALOK paboTbl C HUMK

MpuKnaaHble NPOrpaMMbl pacyeTa BakyyMHbIX CUCTEM: HAIMEHOBAHMUS, BO3MOXHOCTU 1 MOPSA0K paboTsl C
HUMW

TpeboBaHMs BaKyyMHOW rMrneHbl
TpeboBaHMA 0XpaHbl TPYAA, NOXKAPHOW, MPOMBILLIEHHON 1 3KOJIOrnyeckon 6e3onacHoOCTy
YcnoBusa NaTeHTOCnocobHOCTM N306peTeHNS, NONE3HOM MOAENN U NPOMbILLNEHHOr0 obpa3sua

CocTaB KOMM/EKTa AOKYMEHTOB W NOPAAOK MOAauM 3asBKU A1 PerucTpaumm n3obpeTteHuns, noaesHon
MOJZle/IN 1 NMPOMbILLIEHHOr0 0bpa3ua

MeToanKa NaTeHTHOro noncka

[pyrve xapakTepucTumkm

3.2.2. TpynoBasa pyHKUUSA

HavmeHoBaHMe
Pa3paboTka TeXHMYECKMX 3a4aHNN Ha MPOEKTMPOBaHME OCHACTKM 1 BCNOMOraTesibHOro obopyaoBsaHns ans
3JIEKTPOBaKYYMHOIr0 1 NoayrnpoBOAHMKOBOI0O NPON3BOACTBA
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Kogn

B/02.5

YpoBeHb (MoAypoOBeEHb) KBaANGMKaLum
5

MpouncxoxxaeHne Tpyaoson pyHKUMMOpUrmHan
X3auMCTBOBaHO U3 OpuUrnuHana

Kopn opuruHana
PerncTpauunoHHbIn HoMep NpodecCcnoHaNLHOro CTaH4apTa

TpynoBble fencTens

BoisBnieHne noTpebHocTen pa3pabaTbiBaEMOro BakyyMHOro TEXHOI0rM4eckoro obopyaoBaHus
3N1EeKTPOBaKYyYMHOr0 1 NoJlynpoBOAHNKOBOIr0 MPON3BOACTBA B OCHAaCTKe 1 BCMOMOraTe ibHOM
obopynoBaHum

I/I3yqu|/|e ocobeHHoCTeNn npencTtaB/ieHHbIX Ha PbIHKE aHa/I0rN4YHbIX OCHACTKW 1 BCMOMOraTeJibHOro
OGOpy}J,OBaHI/IFI 3JIEKTPOBAKYYMHOIo 1 nosiynpoBoAHWKOBOIoO NMpon3BoACTBa

TexHNKo-3KoOHOMUYeckoe 060CHOBaHMe pa3paboTKy OCHACTKM 1 BCMOMOraTelbHOro o6opyaoBaHus
3N1eKTPOBaKYyMHOI0 1 NoJlynpoBOAHNKOBOIr0 NPOM3BOACTBA

Pa3paboTka TEXHMYECKOro 3aAaHns Ha OCHACTKY 1 BCroMoraTesbHoe 060py10BaHNE 3/1eKTPOBaKYyyMHOI 0
1 MOJYNPOBOAHVNKOBOIO NMPOU3BOACTBA

CornacoBaHue TEXHMYECKOr0 3afaHnNs Ha pa3paboTKy OCHACTKM 1 BCMOMOraTebHoro obopynosaHms
3N1EeKTPOBaKYYMHOr0 1 NoJynpoBOAHUKOBOIrO MPON3BOACTBA C PYKOBOACTBOM MOApa3aeeHms u
3KOHOMUYECKON Cny)Xb60oi opraHn3aumm

Pa3paboTka CbeMHbIX CUCTEM YCTAHOBKYM NPMOOPOB 1 MOAI0XKEK

Pa3paboTka BaKyyMHbIX KOHTEWHEPOB [/19 XpaHEHWS U TPAHCMOPTMPOBAHMS NPUOOPOB 1 MOAI0XKEK
Pa3paboTKa 3aLUMTHbIX LYMON30MPYIOLLNX KOXYXOB

Pa3paboTka MOOWbHBIX CUCTEM MEXOMepPaLVOHHOr0 NepeMeLLeHns U3aenunia

OTpaﬁoTKa CMPOEKTNPOBAHHbIX aetanen n C60p0‘-IHbIX eanHnL OCHaCTKN 1 BCNOMOraTesibHOro
O60pyﬂ,OBaHI/IFI Ha TEXHOJIOTNMYHOCTb C Y4E€TOM MPON3BOACTBEHHbIX BO3MOXXHOCTEMN opraHun3sauunmn-
n3roToBunTensa

BeneHne aBTOPCKOro Haa30pa Npu U3roToBAEHUW AeTanen 1 COopoYHbIX eIMHUL, OCHACTKM U
BCMOMOraTesibHoro obopyaoBaHus

Heobxogumble ymeHns

AHann3npoBaTb BaKyyMHOe TEXHONO0rnyeckoe o6opy,uOBaHme 3JIEKTPOBAKYYMHOIo 1 nosaynpoBoaHUKOBOIO
npon3soAcCTBa C Lesibio BbIABEHNA I'IOTpe6HOCTI/I B OCHaCTKe 1 BCromMoraTteJ/ibHOM 060py}J,OBaHI/IVI

OnpepensTb HE06X0AMMOCTb Pa3pPaboTKM OCHACTKK 1 BCNOMOraTesisHoro 06opynoBaHus
3N1eKTPOBaKYyMHOI0 1 NoJlynpoBOAHNKOBOr0 NPOM3BOACTBA

Mpoun3BoanTb pa3paboTKy TEXHUYECKUX 3alaHNA Ha OCHACTKY M BCOMOraTesibHoe obopyLoBaHme
3N1eKTPOBaKYyMHOr0 1 NoJynpoBOAHNKOBOIrO MPON3BOACTBA C MCMO/b30BaHNEM TEKCTOBLIX PEAAKTOPOB,
CAD-cucTeM U rpauyecknx peiakTopos

Mpomn3BoanTh pa3paboTKy 0CHACTKM 1 BCMOMOraTesibHoro 060pyaoBaHNS 3/1€KTPOBaKYYMHOI0 1
NnoJlyrnpoBOAHNUKOBOIO MPOM3BOACTBa C Ucnonb3osaHneMm CAD-cuctem n CAE-cuctem

Cka4aHo Ha canTe «3aKoHbl PO» — https://actrf.ru Ctp. 131338



MporHo3MpoBaTh PACXOAbl Ha CO3AaHNe HOBOW OCHACTKM U BCMOMOraTeNlbHOro obopynoBaHus
3/1eKTPOBAKYYMHOIO 1 MoyrnpoBOAHMKOBOI0 NPOU3BOACTBA

OUEHMBATb 3KOHOMUYECKNI 3MEKT OT UCMOJIb30BAHNS OCHACTKM U BCMOMOraTeIbHOro 060py10BaHUS
3/1EKTPOBAKYYMHOr0 1 MOJIyNPOBOAHNKOBOr0 NPOM3BOACTBA

HeobxoanMble 3HaHWS
HopMaTMBHO-TEXHMYECKME AOKYMEHTbI MO pa3paboTke OCHACTKM M BCNMOMoOraTeslbHoro 0bopyaoBaHms
3N1eKTPOBaKYYMHOI0 1 NMoJIyNpoBOAHNKOBOIr0 NPOM3BOACTBA

Ha3HauveHune, NpuHUMUN paboTbl U 0COBEHHOCTY NMPUMEHEHNS MOEYHbIX MALLWH, TPABUIbHbIX U
yNbTPa3BYKOBbIX BaHH, MECKOCTPYHbLIX anmnapaToB B 3IEKTPOBAKYYMHOM 1 MOJYNPOBOAHKOBOM
NPOM3BOACTBE

Ha3HayeHune, BO3MOXHOCTW U 0COBEHHOCTU NpuMeHeHKs 000pynoBaHWS A5 NMONyYeHNs KOHTPOMPYEMON
aTMOCepbl B 3/1IEKTPOBAKYYMHOM 1 MOJYNPOBOJAHMKOBOM NPOVN3BOACTBE

Ha3HayeHue, BO3MOXHOCTMN U 0COBEHHOCTY NnPpUMeHeHNa CUCTEM 3aMKHYTOro oxXnaXaoeHns B
3JIEKTPOBaKyyMHOM 1 NOoJiynpoBOAHNKOBOM MPOMN3BOACTBE

EavHas cncTemMa KOHCTPYKTOPCKOM JOKYMEHTaLMN
EnvHas cucTema fOMycKoB v MOCanoK
MopsiAoK pa3paboTKy TEXHUYECKUX 3alaHNil Ha OCHACTKY U BCroMoraTesibHoe obopynoBaHue

MopsAoK NCNbITaHUA pa3paboTaHHON OCHACTKM U BCMOMOraTelbHOro 060py10BaHNS 31EeKTPOBAKYYMHOI0 1
MoJlynpoBOAHNKOBOr0 NMPOM3BOACTBA

nOpFI,D,OK npuMMeHeHnsa OCHaCTKN N BCNOMOraTesibHOro oﬁopyuoaava 3JIEKTPOBAKYYMHOIo 1
nonynpoBoAHMKOBOI0 Npon3BoAcCTBa

TpeboBaHMA BaKyyMHOW rMreHsl

TekCTOoBbIE PeAaKTopbl (MPOLECCopbl): HAMMEHOBaHUS, BO3MOXHOCTM 1 NOPAAOK paboTbl C HUMK
padhnyeckne pefakTopbl: HAMMEHOBAHWS, BO3MOXXHOCTU 1 NOPAAOK paboTbl C HUMK
CAD-cMCTeMbl: HAaUMEHOBaHMSA, BO3SMOXKHOCTMW M NOpAAoK paboTbl C HUMK

CAE-cncTembl: HaMMeHOBaHNS, BO3MOXXHOCTMW 1 MOPAA0K paboTbl C HUMMK

TpeboBaHMA 0xpaHbl TPYAa, NOXKaPHOW, MPOMBILLIEHHOW 1 3KOJIOrnyeckon 6e3onacHoCTy

Opyrue xapakTepucTrku

3.2.3. TpynoBasa pyHKUNSA

HanmeHoBaHue

Pa3paboTka TeXHNYeCKMX 3a4aHNN Ha MPOEKTMPOBaHME CPeACTB KOHTPOS U YyNpaBAeHNS 4J1 HECJIOXKHOM0
BaKYYMHOI0 TEXHOJIOrMYeCckoro 0b6opyioBaHNS 3/1EKTPOBAKYYMHOIO U NOJyNpPOBOAHNKOBOIO NPOMU3BOACTBA
Kog

B/03.5

YpoBeHb (NoAYypOBEHb) KBaANpuUKaLum

5

MponcxoxxaeHue TpygoBon PyHKLUMMOpurnHan
X3anMCTBOBaHO 13 OpuUrnHana
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Kopn opuruHana
PerncTpaunoHHbIA HoMep NpoeccMoHaLHOro cCTaH4apTa

TpynoBble AeNCTBUS
BbisiBfieHMe NoTpebHOCTU B CPeACTBaX KOHTPOIA U yNPaBAEHNS A1 HECJIOXKHOI0 BaKyyMHOr 0
TEXHOI0rM4eckoro obopynoBaHus

M3y4eHne cyLecTBYOLWNX CPEACTB, NPeaHa3HaYeHHbIX 415 KOHTPOJIS 1 YNPaBAEHUS HECTI0XHbIM
BaKyyMHbIM TEXHOIOTrM4YEeCKM 060pya0BaHNEM

OLeHKa 3KOHOMUYECKUNX XapPakKTeEPUCTUK CPencTs, NpeaHa3Ha4YeHHbIX ANa KOHTPOA N ynpaBieHNA
HEeC/I0XKHbIM BaKyyMHbIM TEXHOJ1I0Ir N4eCKnM O60py,D,OBaHVI6M

Pa3paboTka TEXHNYECKOro 3alaHns Ha MPOEKTUPOBAHME CPELCTB KOHTPOS 1 YNPaBEHUS HECSIOXKHbIM
BaKYYMHbIM TEXHOI0rMYeCKUM 060py10BaHMEM

CornacoBaHue TEXHMYECKOro 3af4aHuna Ha pa3paboTKy CPeACcTB KOHTPOAS M YNPaBIEHUSA HECSOXKHbLIM
BaKYYMHbIM TEXHOOrNYeCKnM 060pya0BaHMEM C PYKOBOACTBOM MOApPa3AeneHmns, METPONOrNYECKON
cnyx6on un

3KOHOMUYECKon cny>xbon opraHu3aumm

Heobxoanmele ymeHUs
AHanm3npoBaTb HEC/IOXKHOE BaKyyMHOE TEXHOI0rnYeckoe 060pyaOBaHNE C LieNbo BbiBIEHUS
noTpebHOCTN B CPECTBaX KOHTPOIA U yrpaBieHns

BblbnpaTb MeTOAbI U CPEACTBA N3MEPEHNI IN3UYECKNX BENNYMH NPU BaKyYMHbIX TEXHONOrUYECKMX
npoueccax

Mpon3BoANTb aHaNN3 METOAOB PErYSIMPOBAHUSA N UCMOJHUTENIbHBIX MEXAHWU3MOB, YNPaBSIOLWMX
TEXHON0rN4eCKNMN napameTpaMm HECSIOXKHOIT0O BaKyyMHOIro TeXHOJ10rn4eckoro o6opy,uOBava

Onpenensitb HE0BX0AMMOCTb Pa3PabOTKU KOHKPETHbLIX CPEACTB KOHTPOJIA 1 YNPaBAEHUS HEC/I0XKHbIM
BaKYYMHbIM TEXHOJIOr4YECKIM 060pyA0BaHNEM

Mpon3soanTb pa3paboTKy TEXHNUYECKUX 3afaHNA Ha CPEACTBA KOHTPOS M YNPABAEHNS HECIOXKHbLIM
BaKYYMHbIM TE@XHOJIOrn4eckmm obopyLoBaHMEM C NCMOb30BaHNEM TEKCTOBbIX peaakTopos, CAD-cuctem u
rpauyecknx pefakTopos

MporHo3MpoBaTh PACXOAbl Ha CO3AaHNEe HOBbIX CPEACTB KOHTPOS 1 YNPaBieHUs HECSIOXKHbBIM BaKyyMHbIM
TEXHO0rMYeckM 06opyLoBaHNEM

OUEHVBaTb 3KOHOMUYECKMIA 3h(PEKT OT UCMOJIb30BAHUA CMeLMabHbIX CPeACTB KOHTPOJS 1 YNpaB/ieHus
HEC/I0XKHbIM BaKyyMHbIM TEXHONOrMYeCckM 0bopynoBaHneM

WHTerpmpoBaTb CPECTBA KOHTPOJIS U YNPaBAEHNS HECIOXKHbIM BaKyyMHbIM TEXHOJIOMMYECKUM
obopynoBaHneM B eAMHYt0 cucTeMy obMeHa NHopMaLeid 31eKTPOBaKyyMHOro 1 NMosynpoBOAHUKOBOMO
NMpoV3BO/CTBa

HeobxoonMble 3HaHWS

HopMaTUBHO-TEXHUYECKINE LOKYMEHTbI MO pa3paboTke CPeAcCcTB KOHTPOJIS U YNPaBIeHNS HECI0XKHbIM
BaKYYMHbIM TEXHOI0rMYECKUM 060py10BaHMEM

HopMaTVBHO-TEXHWYECKUE AOKYMEHTbI MO YNPaB/IEHNIO TEMMNEPATYPON U COCTAaBOM TEXHOOTMYECKON
aTMoCepbl NPy NPOBEAEHUN BaKyyMHbIX TEXHOMOMMYECKMX NPOLIECCOB

Buabl, usnyeckme npuHLNNGI pa60Tb|, obnacTb NPUMEHEHNA N NpUuHUNNnanbHble OrpaHN4YeEHNA METOO0B U
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CPEeLCTB U3MEPEHNSA OCTAaTOYHOr0 1 paboyero faB/ieHUsi B KAMEPE, MPVMEHSEMBIX B 3/IEKTPOBAKYYMHOM U
NoayrnpoBOJHMKOBOM MPOM3BOACTBE

Buabl, pusmyeckme NnpuHLUmMnbl paboTsl, 061aCTb NPUMEHEHUS U NPUHLIAMNAbHBIE OrPAHNYEHNS METOI0B U
CPELCTB U3MEPEHNS TeMMNEPATYPbl, MPUMEHSEMbIX B 3JIEKTPOBAKYYMHOM U1 MOJyNpPOBOAHNKOBOM
npov3BoACTBE

Buabl, husmyeckne npuHUMnbl paboTsl, 061aCTb NPUMEHEHNS U NMPUHLUMWAJbHBIE OFPaHUYEHUS METOI0B U
CPELCTB U3MEPEHNS Pacxo[a TEXHONIOrMYECKUX ra30B, MPUMEHSEMbIX B 3/IEKTPOBAKYYMHOM U
MoyrnpoBOHMKOBOM MPOM3BOCTBE

MpUHLMMNBI peannsaLny aBTOMaTU3NPOBAHHOIO YNPABIEHNS BAKYYMHbIM TEXHOIOMMYECKUM
obopynoBaHMeM

Cnocobbl perynmpoBaHns TEXHONOMMYECKUX MapaMeTPoB, NPUMEHSEMbIE B BaKYyMHOM TEXHOJIOMTMYECKOM
obopyaoBaHun

Buabl 31EMEHTOB U CXEM, PEryNPYIOLLMX PACXOA TEXHOOMMYECKMX Fa30B B 3/1eKTPOBAKYYMHOM 1
MoyrnpoBOJHMKOBOM MPOM3BOCTBE

EavHas cncTemMa KOHCTPYKTOPCKOM JOKYMEHTaLMN
EnvHas cucTema fOMycKoB v MOCanoK

Mopsnok pa3paboTkn TEXHNYECKUX 3aAaHUA Ha CPeACTBa KOHTPOS U yNpaBieHNs HECIOXKHbIM
BaKyYMHbIM TEXHOIOrMYECKUM 060pyL0BaHNEM

TekCcTOoBble pefakTopbl (MPOLLECCOopPbI): HAUMEHOBAHWS, BO3SMOXHOCTY U MOPAA0K paboTkl C HAMMK
Ipachmyeckme peaakTopbl: HAVMEHOBAHUSA, BO3MOXHOCTY 1 MOPSAOK paboThl C HAMM
CAD-cMCTEMbI: HAUMEHOBaHWS, BO3MOXXHOCTM 1 NOPALOK paboTbl C HUMK

nopﬂﬂ,OK NPUMEHEHNA CPEACTB KOHTPOJIA 1N yNnpaB/1e€HNA HECSTOXKHbBIM BaKYYMHbIM TEXHOJ1I0M NYECKUM
oﬁopynosaHmeM, NOOKJIIOYEHHbIX K CeTU 0OMeHa faHHbIMU

Brabl CpeiCTB KOHTPOA U yNpaB/ieHN HECNOXHbBIM BaKyyMHbIM TEXHOI0MrNYeCKUM 060pyﬂ,0BaHI/|eM,
BKJIIOYEHHbIX B CETb 06MeHa AaHHbIMK

MpaKTMYeCckne n TeopeTUYecKne 0CHOBbLI Peann3aLmm 3TanoB NPOEKTUPOBaHNSA CPeACTB KOHTPOS 1
YMpPaB/IEHNS] HECNOXHbIM BaKyyMHbIM TEXHOJIOFMYECKM 060pya0BaHNEM

TpeboBaHMA BaKyyMHOW rMrneHbl
TpeboBaHMA 0xpaHbl TPYAa, NOXKaPHOW, MPOMBILLIEHHOW 1 3KOJIOrnyeckon 6e3onacHoCTy

[pyrve xapakTepucTumkm

3.2.4. TpynoBasa pyHKUUSA

HanmeHoBaHMe

MpoBefeHne NCNbITAaHUIN HECJIOXHOIO BaKyyMHOIro TEXHOIOrM4eCcKoro o6opynoBaHNs 3N1eKTPOBAKYYMHOIO
1 NOSyNpPOBOAHNKOBOIO MPOM3BOACTBA

Kog

B/04.5

YpoBeHb (MoAYypOBeHb) KBaanpukaLuum

5
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MponcxoxxaeHue TpyaoBon PyHKLUMMOprUrnHan
X3anMCTBOBaHO 13 OpuUrMHana

Kopn opurvHana
PerncTpauunoHHbI HoMep NpodecCMoHasibHOro CTaHaapTa

TpyLoBble fENCTBUA

KOHTpPOJIb COOTBETCTBUS CMOHTMPOBAHHOIO HECJIOXKHOMO BaKyyMHOIO TEXHOJIOrM4eCKoro 0bopyaoBaHus
TpeboBaHNAM KOHCTPYKTOPCKOW AOKYMEHTALMK

McnbITaHUst CUCTEM HECJI0XKHOr0 BaKyyMHOI0 TEXHONOrM4eckoro obopy1oBaHNS NPy aTMOCHEPHOM
LaBNeHNN

MoAroToBKa HEC/IOXKHOMO BaKyyMHOIr0 TEXHOJIOrn4eckoro 06opynoBaHNs K BakyyMHON 0TKa4yKe 1 Harpesy
(Mpn HeobxoanmocTw)

KOHTpPOJIb hYHKLIMOHNPOBAHUS HECI0XXHOIO BaKyyMHOI0 TEXHOJIOMMYECKOro 060pyA0BaHus npu paboyem
OaBJIEHUN U TeMMnepaType

I'IpOBepKa CUCTEMDbI YNnpaB1ieHUA N KOHTPOIA HECZTOXKHOIO BaKyyMHOIo TeXHOJIOrM4eckoro oﬁopyu,osaHmn

Pa3pa60TKa I'IpeD,J'IO)KeHI/IIZ Nno N3MEHEHNIO KOHCTPYKL W HECJIOXKHOIO BaKyyMHOIo TeéXHO/0rM4eCKoro
oGopyn,osava Nnpn yYCTaHOBJIEHHOM OTKJIOHEHUWN OT TEXHUNYECKOro 3aaHunsa

Pa3paboTka 1 cornacoBaHue MHCTPYKLMM MO 3KCMyaTalMmM Ha HECJIOXKHOE BaKyyMHOE TEXHONOrMYeckoe
obopynoBaHue

Heobxogumble ymeHuns
MpoBepsATb COOTBETCTBME KOHCTPYKLMMN HECTIOXKHON BaKyyYMHON CUCTEMbl KOHCTPYKTOPCKOM LOKYMEHTauum

lMpoBepsATbL COOTBETCTBNE KOHCTPYKLIAN HeCJI0XKHOW ra30BOW CUCTEMbI KOHCprKTOpCKOI7I OOKYMEHTauunun

MpoBepsATb COOTBETCTBUE KOHCTPYKLIMU HECSIOXKHBIX CUCTEM OXJIaXKAEHNS 1 MHEBMOMUTAHUS
KOHCTPYKTOPCKOW AOKYMEHTALUN

MpoBEPATL COOTBETCTBUE KOHCTPYKLIMM HECI0XKHOMO HarpeBaTelbHOr0 YCTPOMCTBA KOHCTPYKTOPCKOM
OOKYMEHTaLUN

MMpoBepsATb COCTOSAHMNE N KPenieHne BHYTPEHHUX N BHELIHUX HarpeBaTesIbHbIX 3JIEMEHTOB HECJI0XKHOIO
BaKyyMHOIo TexHoJiorn4eckoro 06ODYJJ,OBaHI/Iﬂ

MpoBepPATL COCTOSHNE U KPEMJIEHNE BHYTPUKAMEPHbIX 3/IEMEHTOB HECJIOXKHOMO BaKyyMHOI0
TeXHOJIornyeckoro obopynoBaHus

MpoBepaTb MCNPABHOCTb UCMONHUTESIbHLIX MEXAHN3MOB BPALLEHUS U NEPEMELLIEHNS BHYTPUKAMEPHbIX
3/IEMEHTOB, [1IBEPEN, KPbILLEK, KOJINMAKOB 1 KOXYXOB HEC/I0XKHOI0 BaKyyMHOI0 TEXHOIOMMYECKOro
obopynoBaHua

[MpoBepsATb repMeTUYHOCTb BaKyyMHbIX 1 ra30BbiX BBOLOB U JINHUIA, CUCTEM OXJ1aXKOEHNSA U
MHEBMOMUTaHNA HECNNOXKHOI0 BaKyyMHOIo TexHoJ10rmn4eckoro O60py,EI,OBaHVIFI

MpoBepsiTb COCTOSHNE TEMMEPATYPHbIX LLIBOB HEC/IOXHOMO BaKyyMHOI0 TEXHOJIOrMYeckoro obopynoBaHus

MpoBepaTb NPaBWILHOCTbL YCTAHOBKM TEPMOMap HECN0XKHOM0 BaKyyMHOIr0 TEXHOJIOMMYECKOro
obopygnoBaHms

MpoBepsiTb PaboTy HECNIOXXHOMO BaKyyMHOM0 TEXHOJIOrMYeCcKoro obopynoBaHNs Npy aTMoChepHOM
NAB/IEHNMN B PYHHOM pexmme
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MpoBepsiTb FEPMETUYHOCTb HECJIOXKHOIO BaKyyMHOI0 TEXHOJIOrMYeckoro obopynoBaHus

MpoBepsTb NPaBUIbLHOCTE MOHTa)a 3aLLUUTHbIX YCTPOWCTB, KOXKYXOB 1 OFpaXKAe€HNIN HECTI0XXHOMO
BaKYYMHOr0 TEXHOJI0rM4YeCcKoro obopyLoBaHuUs

MpoBepsiTb 3a3eMJIEHNE, N30ALINIO, SNEKTPUYECKOE COMPOTUBIIEHNE TEXHONIOMUYECKUX NCTOYHUKOB,
HarpeBaTesien n Mexay TEXHONOrMYECKMMI UCTOYHNKaMW, HarpeBaTeNsaMn U KapKacoM HEC/I0XKHOro
BaKyYMHOI0 TEXHOJIOrMYEeCKoro 0bopynoBaHus

Pa3pabaTbiBaTb NPeAI0KEHNS MO YCTPAHEHUIO OTKIOHEHWI HEC/IOXHOIO BaKyyYMHOI0 TEXHOI0MMYECKOro
obopyloBaHNSA 0T YTBEPXKAEHHON KOHCTPYKLIMK

Mpon3BoANTb KOHTPOJIbHbIE N3MEPEHNS TEXHONOr NYECKMX NapaMeTPOB HECI0XKHOI0 BaKyyMHOI0
TexHoJsiornyeckoro obopynosaHusa 6onee ToYHbIMK Npubopamu, Yem LITATHbIE

Mpon3BoANTb MPOBEPKY UCMOJIHUTENbHBIX OPraHOB CUCTEMbI YIPaBIEHNS HEC/IOXKHOMO BaKyyMHOIo
TexHonornyeckoro obopynosaHums

Mpou3BoANTbL NMPOBEPKY PYHKLMOHNPOBAHNS MHTErPUPOBAHHbIX B CETb 06MeHa AaHHbLIMI CPeCTB
KOHTPOJIA U UCMOJIHUTENbHBIX MEXAHU3MOB HECJI0XKHOMO BaKyyMHOI0 TEXHOJIOFMY4ECKOro 06opyaoBaHus

Mpon3BOANTb KOPPEKTUPOBKY TEXHUYECKON NOKYMEHTALMUN HECIOXKHOIO BaKyyYMHOr0 TEXHOIOrMYECKOro
obopynoBaHus, ero COOPOYHbIX € AUHML, U OTAENbHbLIX AeTasnei Npu BbiISBJEHHOM OTKJIOHEHWN €ro
XapaKTePUCTUK OT TEXHUYECKOro 3aaHUs C UCMOb30BaHNEM TEKCTOBbIX pefakTopos, CAD-cuctem, CAE-
CUCTEM U TpadUYeCcKnX peakTopoB

Mpou3BoAnTb pa3paboTKy UHCTPYKLUMIA MO SKCMyaTaLuy HECI0XKHOIO BaKyyMHOIr0 TEXHOJIOMM4YECKOro
060py10BaHNSA C NCMONb30BaHNEM TEKCTOBbIX pefakTopoB, CAD-CUCTEM 1 rpadUyecknx peakTopoB

HeobxoonMble 3HaHWS
Focy,u,apCTBeHHble N NOKaJibHble CTaHOapPThl, TEXHNYECKne yCcnoBua, TexHosorn4yeckme NHCTPyKLumnn B
06,1aCcTN BaKyyMHbIX TEXHONOMMYECKMX MPOLECCOB 1 060pyA0BaHNS

TpeboBaHWs 0XpaHbl TPyaa, NMPOM3BOACTBEHHOK 6&30MaCHOCTU, 3aLLMThI OKPY>KatoLLel cpelibl
TpeboBaHWs BaKyyMHON FUIrMEHBI
TUNOBLIE PEXNMbI BaKyyMHbIX TEXHONOIMYECKMX NPOLECCoB

OCHOBbI 3KCMIyaTaLWUmM AOMOJIHUTENBHOIO U BCNOMOraTelbHOro 060py10BaHUS, NCMNOJib3yeMOro B
3/1eKTPOBaKYyYMHOM 1 MOJIyNPOBOAHKOBOM MPOU3BOLCTBAX

MpUHLMNLI yNPaBAeHNS BaKyyMHbIMU TEXHOJIO MYECKMU MpoLeccamu

OCHOBHblEe NOAX0Abl K UHTErPaLINM BaKyyMHbIX TEXHOJIOMMYECKUX MPOLIECCOB 1 060py10BaHMS B €ANHYIO
MHOPMALIMOHHYI0 Cpeay OpraHu3aumm

KOHCTDYKLI,I/IH HECNTIOXXHbIX HarpeBaTeJIbHbIX N OXN1TaANTEJIbHbIX yCTpOVICTB, BHYTPWUKaMepPHbIX 3/1EMEHTOB,
LOMOJIHATENBHOrO U BCMOMOraTesIbHOro 060py10BaHMA 3/1eKTPOBAKYYyMHOr0 1 MoJyrNpPOBOAHNKOBOrO
npoun3BoaCTBa

MopsaoK BHECEHNS NPELNIOXKEHNIA MO YCTPAHEHUIO OTKJIOHEHWUI KOHCTPYKLUW HECI0XHOI0 BaKyyMHOro
TexHonornyeckoro obopynoBaHus, ero CO0POYHbIX eANHUL, 1 OTAENbHBIX AeTajel OT YTBEPXKAEHHOM 0
npoekTa

MopsA0K BHECEHNS 1 COrNIAaCcOBaHNSA MPeSIoXKeHNIA No AopaboTKe KOHCTPYKLIMM HECTI0XKHOI0 BaKyyMHOM0
TEXHOJIOrn4eckoro o6opynoBaHus, ero COOPoYHbIX € AUHUL, U OTAENbHbIX AeTanel Npy OTKIOHEHUN UX
XapPaKTEePUCTUK OT TEXHUYECKOr0 3aA4aHus
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TekcTOoBble pefakTopbl (MPOLLECCOopPbI): HAUMEHOBAHWS, BO3SMOXXHOCTY U MOPAA0K paboTkl C HAMMK
pauyeckme pelakTopbl: HAUMEHOBAHWS, BO3MOXHOCTY U MOPSAA0K PaboThl C HAMU
CAE-CUCTEMbI: HAMEHOBAHUS, BO3MOXXHOCTU 1 NOPSA0K PaboThbl C HUMK

CAD-CUCTEMBI: HAMEHOBAHUS, BO3MOXHOCTM 1 NOPSiAOK paboThl C HUMK

MopsiAoK PYHKLVOHNPOBAHNSA MHTErPUPOBAHHbIX B CETb 06MeHa AaHHbLIMI CPEeACTB KOHTPOS 1
NCMOJIHUTENbHBIX MEXaHWN3MOB HEC/I0XKHOI0 BaKyyMHOIr0 TEXHOIOMMYECKOro 060py10BaHuUs

EnvHas cucteMa KOHCTPYKTOPCKOW JOKYMEHTALIMM

EnvHaa cucteMa [OMNYCKOB W NMOCamoK

EnvHaa cucteMa TeXHONOrMYeckon JoKYyMeHTaLum

EnvHasa cucteMa TeXHONOrMYeckon NoAroToOBKY NPOU3BOACTBa

MopsifoK pa3paboTky U cofepXKaHne MHCTPYKLMKU MO IKCMyaTaunm HEC0XKHOI0 BakKyyMHOM0
TEXHO0rM4eckoro 06opyfoBaHuUs

Mopsaok 0hopPMAEHNS NPON3BOLCTBEHHO-TEXHNYECKOW [OKYMEHTALNN

Jpyrue xapakTepucTrkm

3.3. 0606LeHHas TpyaoBas hyHKUUS

HanmeHoBaHue

MpoeKkTnpoBaHME CI0XKHOIO BaKyyMHOI0 TEXHOI0rn4eckoro obopynoBaHmns 3N1eKTPOBAKYYMHOIO 1
nonynpoBOAHMKOBOIO NPON3BOACTBA

Kog

C

YpoBeHb KBanugukaLlmm

6

MpoucxoxxaeHne 0606LweHHON TPyA0BON DYHKLMMOPUrMHan
X3anMCTBOBaHO M3 opurnHana

Kopn opuruHana
PerncTpaunoHHbI HoMep NpodeccMoHasbHOro cTaH4apTa

BO3MOXXHbIEe HAVMEHOBAHNA AOJHKHOCTEN, Npodeccuin

VIH)KeHep-KOHCTPYKTOP BaKyyMHOIr0 TEXHOMOrn4eckoro obopyaosaHus Il kateropmm
VIHXXeHep-KOHCTpYyKTOp Il KaTeropun

NHXeHep Il KaTeropuu

TpeboBaHma K 06pa3oBaHMIO U 06YyYEHNID

Boiclwee obpa3oBaHue - bakanaspuat

nnn

Bobiclwee obpa3oBaHue - MarucTpaTypa

TpeboBaHMA K OMbITY NpakTU4eckon paboThbl

He meHee aByx neT B 0611aCTM NPOEKTMPOBAHUS BaKYyMHOIr0 TEXHONOrMYeckoro obopyaoBaHmns B
LOJKHOCTMW UHXeHepa-KoHCTpyKTopa Il kaTeropuv npu Hann4um Beicllero obpasosaHus - bakanaspmaTa
be3 TpeboBaHWN K OMbITY NPaKTUYECKOM PaboThbl MPK HaMYMK BbICLLIEro 06pa3oBaHmMs - MarncTpaTypsl
Ocobble ycnosus fonycka k pabote

MpoxoxxaeHne 06s3aTenbHbIX NpeaBapUTEbHbIX (MPW NOCTYMNEHUN Ha paboTy) U NepnoanyecKmnx
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MeaMLNHCKNX OCMOTPOB (06CnegoBaHni), a TakXXe BHeOYEpeaHbIX MEAULMHCKMX OCMOTPOB
(obcnepoBaHuin)

MpoxoxxaeHne paboTHUKOM MPOTUBOMOXAPHOIO NHCTPYKTaXKa

MpoxoxaeHne paboTHMKOM UHCTPYKTaXKa No oxpaHe Tpyaa Ha paboyem mecTe

[pyrvne xapakTepucTumku

JonoNHNTENbHbIE XapaKTEPUCTUKM

HavmMeHOoBaHVe fOKyMeHTa

Kogn

HanmeHoBaHme 623080 rpynnbl, 4OHKHOCTU (Npodeccnmn) nam cneumanbHOCTM
OK32144UNH)KeHepbl-MeXaHWKK
EKC-NH)XeHep-KOHCTPYKTOP (KOHCTPYKTOP)
OKMATP22491NHXeHep-KOHCTPYKTOP
OKC02.11.03.042neKTpOHNKA N HAHO3JIEKTPOHUKA
2.15.03.02TexHonorn4yeckne MalinHbl 1 0bopyaoBaHune
2.28.03.02HaHouH)XeHepusa

2.11.04.049neKTPOHUKA U HAHO3IEKTPOHUKaA
2.15.04.02TexHonorn4yeckne MalmHbl 1 0bopygoBaHmne
2.28.04.02HaHonH>XeHepus

3.3.1. TpynoBas pyHKLNA

HavmeHoBaHMe

MpPOEKTNPOBAHUE CJIOXKHOI0 BaKyyMHOIr0 TEXHOI0MMY4eCKOro 060pyA0BaHUS 3/1EKTPOBAKYYMHOMO 1

NoaynpoBOLHUKOBOI0 NPON3BOACTBA
Kon

C/01.6

YpoBeHb (MoaypoBeHb) KBanuprkauum
6

MpouncxoxxaeHre Tpynoson pyHKUUMOpUrmHan
X3anMCTBOBaHO U3 OpuUrnHana

Kopn opuruHana
PerncTpauunoHHbIn HoMep NPodeCcCnoHaNLHOr0 CTaH4apTa

TpynoBble AeNCTBUS

OnpefeneHune Tuna 0TKaYHbIX CPEACTB, 3aMOpPHOM apMaTypbl, TEXHOIOMMYECKNX UCTOYHMKOB,

HarpeBaTesIbHOr0 1 OXJIAAUTENBHOI0 YCTPONCTB, BHYTPMKAMEPHbIX 3/IEMEHTOB, LLJII030BbIX YCTPONCTB,
KOH(MrypaLmmy Kamepbl, rabapnuToB U MPUHLMMA CJI0XXHOMO BaKyyMHOr0 TEXHOJIOrMYEeCKoro obopynoBaHus

BbisiBIeHWE aHaNOrMYHOro CNOXKHOMO BaKYyMHOIo TexHoJiorn4eckoro o6opynosava n ero 3nieMeHToB

OueHKa KanuTaJibHbIX BAIOXKEHUI Ha N3roTOBJEHNE C/IOXKHOMO BaKyyMHOIo TexHoJ1ormn4eckoro

0bopyloBaHNSA 1 PACXOM0B Ha €ro 3KCrulyaTauuto

OnpepeneHune n corsacoBaHne 3KOHOMUYECKU 060CHOBaAHHOIO BaphaHTa CJIOXKHOIo BaKyyMHOIro

TexHonorn4eckoro 060pyJJ,OBaHI/Iﬂ

PacyeT TpebyeMomn CKOPOCTY OTKAYKM CJIOXKHOIO BaKyyMHOI0 TEXHOJIOrMYeCcKoro obopynoBaHums

MpPOEKTNPOBAHNE BaKyyMHON CUCTEMbI CJIOXKHOIO BaKyyMHOI0 TEXHOOTM4YECKOro 060pya0BaHMS
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PacyeT Ten0BbIX MAPaMeTPOB CUCTEM HarpeBa U OXJIAXKAEHUS CI0XKHOIMO BaKyyMHOIO TEXHOJIOFMYECKOr0
obopynoBaHus

lNpoekTupoBaHue HarpeBaTeanoPl CNCTEMBbI CZTOXXHOIO BaKyyMHOIo TeXHOJIOrnM4eCckKoro OGOpyD,OBaHI/IFI

MpoeKTNPOBaHME BaKyyMHO KaMepbl, LW030BOV KaMepbl U BHYTPUKAMEPHbIX 3IEMEHTOB C/I0XKHOMO
BaKyyMHOro TexHoJs10rn4yeckoro obopyaoBaHus

MpoeKTNpoBaHME ra30BOM CUCTEMbI CJIOXKHOIO BaKyyMHOr0 TEXHOJI0rM4eCckoro 060pyaoBaHms
MpoeKTMPOBaHNE CUCTEMbI OXJIaXKIEHNS C/IOXKHOMO BaKyyMHOr0 TEXHONOrMYeckoro obopynoBaHus
MpoeKTpoBaHNE CUCTEMbI MHEBMOMUTAHNSA CJIOXKHOMO BaKyyMHOIO TEXHOJIOFM4eCKOoro o6opyaoBaHus
MpoeKTNpoBaHME paM CJIOXKHOI0 BaKyyMHOr0 TEXHOI0rM4eCckoro 060pyaoBaHms

MpoeKTMpPOoBaHVE NPUBOAOB 1 MEXAHV3MOB BPALLLEHNS 1 NMEPEMELLEHUS BHYTPUKAMEPHbIX 3/IEMEHTOB,
OBEPEN, KPbILLEK, KOJINMAKOB U KOXYXOB C/I0XXHOM0 BaKyyMHOr0 TEXHOJIOrMYeckoro obopynoBaHus

MpoekTnpoBaHMe CMCTEM 3a3eMieHUs, HNIOKMPOBOYHbIX YCTPOWNCTB, 3aLLMNTHbBIX KOXXYXOB 1 OrpaXKaeHWi
C/I0XKHOT0 BaKyyMHOr0 TEXHOIOrMYeckoro obopyoBaHus

OTpaboTka CPOEKTMPOBAHHbIX AeTanei 1 COOPOYHBIX € ANHULL CIOXKHOrO BaKYYMHOr0 TEXHOMOrMYeCKoro
0060pYI0BaHNS Ha TEXHOIOMMYHOCTb C YYETOM NPOVN3BOACTBEHHbIX BO3MOXHOCTER OpraH13auunn-
N3roTOBUTENS

BeneHue aBTOPCKOro Ha30pa Npu U3roTOBAEHWM feTanei n cCO0pPOoYHbIX eAVHULL CZIOXKHOMO BaKyyMHOI0
TEXHOJI0rM4Yeckoro obopynoBaHus

CornacoBaHne KOHCTPYKLMMN CNOXXHOIO BaKyyMHOI0 TEXHOM0rMYeckoro obopynoBaHmMs C pyKOBOACTBOM
noapasaeneHns 1 3KOHOMUYECKON Ciy 6o opraHu3aumm

YBefomieHne B MMCbMEHHON (hopMe pyKOBOAMUTENS NOAPa3AeNeHNs 0 CO3LaHNN B CBSA3U C BbINOJIHEHUEM
CBOWX TPYZLOBbLIX 0653aHHOCTEN UM KOHKPETHOMO 3aA4aHuns 06beKTa, B OTHOLLEHUM KOTOPOro BO3MOXXHa
npaBoBas oxpaHa

MaTeHTHbIN NONCK aHaNOrMYHbIX 06BEKTOB UHTENNEKTYaIbHON COBCTBEHHOCTM B 061aCTU CII0XXHOMO
BaKyyMHOI0 TEXHOJIOrM4ecKoro 0b6opyLoBaHNs 31eKTPOBaKYYMHOI0 1 MOJyNpoOBOAHKOBOMO NMPOM3BOACTBA

MoAroToBKa TEXHUYECKOW AOKYMEHTALMI BO B3aMMOLENCTBIM C NMPaBOBbLIM NMOApPa3AeIeHNEM A5 NOAauM
3asBKU 0 PErncTpauum 06bekTa NHTENNEKTYalbHOW COBCTBEHHOCTM B (heiepasibHblii OpraH
MCMOSIHUTENBHOW BNACTU, OCYLLECTBASIOWNIA PEryanpoBaHme B chepe aBTOPCKOro npaBa U CMEXHbIX MpaB

Heobxogumble ymeHns
AHanun3npoBaTb TEXHNYECKOE 3aflaHNEe Ha NPOEKTUPOBAHMNE C/I0XKHOT0 BaKyyMHOI0 TEXHOJIOM NYeCKOro
obopynoBaHua

Ncnonb3oBaTb CYB[, 1 6a3bl 3HaHU ans noucka 6aM3KOro K MPOEKTUPYEMOMY C/IOXKHOMO BaKyyMHOI0O
TexHoJsiornyeckoro obopynoBaHus, ero y3noB 1 getanen

BbINOMHATE 3KOHOMUYECKME pacyeTbl 3aTpaT Ha M3rOTOBJIEHME CZI0XHOI0 BaKyyYMHOIr0 TEXHOI0MMYEeCKOoro
obopyaoBaHUA 1 ero 3KcnayaTaumio ¢ MCNOJIb30BaHWEM TEKCTOBLIX PeAaKTOPOB M CUCTEM KOMMbIOTEPHOM
anrebpel

Bbi6upaTh TMMOpPa3Mep CI0XKHOM0 BaKyyMHOr0 TEXHOJIOrMYeCcKoro obopyoBaHns B 3aBUCMMOCTH OT
3a[laHHOV NPOU3BOAUTENLHOCTM 1 YCIOBUIA 3KCMTyaTaLum

BbINONHATL BaKyyMHbIEe pacyeThbl CJIOXKHOM0 BaKyyMHOIr0 TEXHOJI0MM4eCcKoro o6opy,u03ava C
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CMO/Ib30BAHNEM CUCTEM KOMMbIOTEPHON anrebpbl U NPUKAaAHbIX MPOrpaMM pacyeTa BaKyyMHbIX CUCTEM

BbINONHATL TensoBbIe pac4eTbl CZ1I0XKHOI0 BaKyyMHOIo TexHoJiormn4eckoro 060py,D.OBaHVIFI C
NCnoJsib30BaHNEM CUCTEM KOMI'Ib}OTepHOI7I anre6pb| n CAE-cuctem

Mpon3eoanTb pa3paboTKy BaKyyMHbIX KAMEP 1 BHYTPUKaMEPHbIX 3/IEMEHTOB CJ/I0)KHOIO BaKyyMHOr0
TexHoJsiornyeckoro obopynosaHusa ¢ ucnosibzosaHmem CAD-cuctem n CAE-cuctem

Mpon3BoanTb pa3paboTKy BaKyyMHbIX, Fa30BbIX CUCTEM, CUCTEM OXNAXKAEHUSA N MHEBMOMUTAHNS CNOXKHOIO
BaKYYMHOro TexHonornyeckoro obopynosaHmsa ¢ ncnonb3oBaHnem CAD-cuctem n CAE-cuctem

Mpon3BoanTb pa3paboTKy pam CJI0XKHOI0 BakyyMHOr0 TEXHO0rM4eckoro obopyaoBaHus ¢
ncronb3oBaHnem CAD-cuctem n CAE-cuctem

Mpon3soanTb pa3paboTKy NPMBOAOB U MEXAHN3MOB BPALLEHMS 1 NEPEMELLIEHUS BHYTPUKAMEPHbIX
3/1EMEHTOB, u,Bepe|7|, KpbILEK, KOJINMakKoB N KOXXYX0B CJIOXKHOI0O BaKyyMHOIo TexHoJ1orm4eckoro
obopygnoBaHmsa ¢ ncnonb3osaHmem CAD-cuctem n CAE-cnctem

Mpoun3BoanTb pa3paboTKy cucTeM 3a3eMneHns, 610KNMPOBOYHBIX YCTPOWCTB, 3aLLMTHbLIX KOXKYXO0B 1
OrpaXkAEeHWIN CNOXXHOr0 BaKyyMHOI0 TEXHOI0rn4eckoro obopynoBaHus ¢ ncnonb3oBaHnem CAD-cuctem u
CAE-cuctem

NMpon3BoANTbL Pa3paboTKy TEXHNYECKON LOKYMEHTALMMN HA CIOXKHOE BaKyyMHOE TEXHOIOrMYeCcKoe
obopyioBaHMe C UCMOSb30BaHNEM TEKCTOBLIX pefakTopoB, CAD-cMCTEM U Frpachuyeckmx pelakTopoB

Pa3pabaTbiBaTbh BO B3aMOENCTBUM C MPaBOBbLIM MNOAPA3AENEHUEM TEXHUYECKYIO OKYMEHTALIIO 1S
noJayn 3asBKI 0 PerncTpaunm obbekTa MHTENNEKTYa bHON COBCTBEHHOCTY B (hefepasibHblii OpraH
NCMOJIHUTENBHON BAACTU, OCYLLECTBAAIOLLINA PEryMpoBaHme B chepe aBTOPCKOro NpaBa U CMeXHbIX NpaB

OcyLWecTBAATb MAaTEHTHbIA MNONUCK

Heobxoonmble 3HaHWA
MopsifoK 0hOPMIIEHNS TEXHNYECKUX 3aaHWNIA HA MPOEKTUPOBAHNE CIOXHOM0 BaKyyMHOM0
TexXHOJI0rn4eckoro obopyoBaHms

MpaBuia 3KCryaTauun BaKyyMHOro TEXHO0rM4eckoro 060pyaoBaHmMs

KOHCTPYKTVBHbIE 0COBEHHOCTU MPOXOAHOI0 U LLIJI030BOr0 BaKyyMHOIro TEXHOI0rMYeckoro 0bopynoBaHus
MeTonbl pacyeTa 3KOHOMUYECKON 3(PEKTUBHOCTH

EnnHas cncTemMa KOHCTPYKTOPCKOW AOKYMEHTALMK

EnvHas cncTema AomnyckoB U NOCafokK

STanbl NPOEKTNPOBAHUA BaKYYMHOIr0 TEXHOIOMMYECKOro 060pyA0BaHUS ANF BAKYYMHbIX TEXHONOMMYECKMX
MPOLLeCCOB 3/IEKTPOBAKYYMHOIO U MoJTyNpOBOAHUKOBOIO NPOV3BOACTBA

MeToLbl BaKyyMHOr0 pacyeTta

MeTonbl TENJIOBOrO pacyeTa

CxeMbl 1 371eMeHTbl BaKYYMHbIX CUCTEM

CxeMbl 1 3/1IeMeHTbl ra30BbIX CUCTEM

CxeMbl 1 3/1IeMEHTbI CUCTEM OXJTaXKOEHUSA N MHEBMOMUTaHNS
KOHCTPYKLMM BaKyyMHbIX KaMep 1N BHYTPUKaMEPHbIX YCTPONCTB

KOHCTPYKLNN CUCTEM LUJIIO30BAHMA U MeperpysKku n3genni
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KOHCTPYKLMM BBOAOB ABVXEHUS U 3JIEKTPUYECKMX BBOJIOB
KOHCTPYKLMMN 3/1eMEHTOB BaKyyMHOWN 11 aTMOCHEPHON TENIOU30NALNN
MaTepuanbl BaKyyMHOW TEXHUKK, X CBOWCTBA 1 0671aCTU NpUMEHeHNs

Buabl, KOHCTPYKLMUM U Ha3HAYeHUE YCTPOMCTB Aas obecnevyeHns npombllieHHOW 6e30nacHOCTY B
3/1eKTPOBaKYyYMHOM W MOJIyNPOBOAHNKOBOM MPOU3BOACTBE

Mpasuna ohopMNeHNa TEXHNYECKON AOKYMEHTALMMN Ha CNI0XKHOE BaKyyMHOE TEXHONOrM4yeckoe
obopygnoBaHue

CYB[l: HauMeHOoBaHWS, BO3MOXKHOCTM 1 NOPsA0K paboThl C HUMY

TeKCTOoBble pelakTopbl (MPOLECCopbl): HAaMMEHOBAHUS, BO3MOXXHOCTU U NOPAA0K paboTbl C HAMK
Ipachmyeckme pesakTopbl: HAMMEHOBAHUS, BOSMOXHOCTY M NOPSL0K paboTbl C HAMK
CAD-cmcTeMbl: HaUMEHOBaHMA, BO3SMOXKHOCTMW 1 NOpAAoK paboTbl C HUMK

CAE-cucTembl: HAMMEHOBAHUS, BO3MOXXHOCTU 1 NOpPAAoK paboTbl C HAMK

CucTtemsl KOMI'IbIOTepHOI7I anre6pb|: HanMmeHOBaHMA, BO3MOXHOCTU N NOPAOOK pa60Tb| C HUMK

MpuKnaLHble NporpaMmmbl pacyeTa BakKyyMHbIX CUCTEM: HAaUMEHOBAHMWS, BOSMOXHOCTU 1 NOPALOK pa6OTbI C
HUAMN

TpeboBaHMA BaKyyMHOW MMrneHsbl
TpeboBaHMA 0XpaHbl TPYAa, NOXKaPHOW, MPOMBILLIEHHOW 1 3KOJIOrnyeckon 6e3onacHoOCTy
Ycnosusa nateHTocnocobHocTn n3obpeTeHns, NoNe3HONn MoLen U NPOMbILLNEHHOr0 obpa3ua

CocTaB KOMM/EKTa AOKYMEHTOB W NOPAA0K MOAAaYM 3a89BKWU A9 PerncTpaumm n3obpeteHuns, noaesHon
MOAENN 1 NPOMbILLSIEHHOro obpa3sLa

MeToAnKa NaTEHTHOro noncka

[pyrvne xapakTepucTukn

3.3.2. TpyLnoBas (hyHKLNA

HanmeHoBaHMne

Pa3paboTka TeXHUYECKMX 3a@aHUI Ha MPOEKTMPOBAHME MPOLECCOPHbIX CPEACTB KOHTPOJIA 1 yNpaB/ieHuns
AJ15 CZIOXKHOIr0 BaKyyMHOI0 TEXHO0rn4eckoro obopyaoBaHUs 31EKTPOBAKYYMHOIo 1 MOayNpoOBOAHMKOBOIO
NpPon3BOACTBA

Kog

C/02.6

YpoBeHb (NoAYypOBeHb) KBaAnuKaLmm

6

MponcxoxxaeHue TpyaoBon PyHKLUUMOprUrnHan
X3anMCTBOBaHO 13 OpuUrnHana

Kopn opurvHana
PerncTpauunoHHbI HoMep NpodecCMoHasibHOro CTaHdapTa

Tpynosble fencTens
OnpegfeneHune TpebyeMoro ypoBHS aBTOMaTU3aLMUN CIOXHOI0 BaKyyMHOr0 TEXHOMOM M4ECKOro
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obopynoBaHua

M3yyeHne cywecTBYOLMX CPEACTB, NPeAHa3HaYeHHbIX 415 NPOLECCOPHOro KOHTPOJIS 1 yrNpaBieHns
C/I0XKHbIM BaKyyMHbIM TEXHOMOrMYeckmm 0bopynoBaHeM

OuEeHKa 3KOHOMUYECKMX XapaKTepUCTUK CPeACTB, NpeAHa3Ha4YeHHbIX A8 NPOLLECCOPHOro KOHTPOJISA 1
YMPaB/ieHNS CNOXKHbBIM BaKyyMHbIM TEXHOJIOrMYeCKM 060pya0BaHNEM

OnpepeneHne NOTPebHOCTU B KOHKPETHLIX CPeACTBaX, NpelHa3HaYeHHbIX A1 MPOLLECCOPHOr0 KOHTPOS U
yNpaB/eHnst CI0OXKHbIM BaKyyMHbIM TEXHOJIOFMYECKMM 060pyI0BaHNEM

Pa3paboTka TEXHNYECKOro 3alaHns Ha NPOEKTNPOBAHME CPELCTB NPOLLECCOPHOr0 KOHTPOJIS U YrpaBieHns
C/I0XKHbIM BaKyyMHbIM TEXHOIOrM4eckum o6opyLoBaHneM

CornacoBaHue TEXHWYECKOr0 3aflaHns Ha pa3paboTKy CpefCTB MPOLECCOPHOro KOHTPONSA 1 yNpaBaeHus
CNOXKHbIM BaKYyMHbIM TEXHOIOrM4eCcKnM 06opyaoBaHMEM C PYKOBOACTBOM MoApa3feneHuns,
MeTPOSIOrnyYeckomn ciyx6on, NHPOPMaLIMOHHO-TEXHUYECKON CYXXOO0I 1 IKOHOMUYECKOWN Clybow
opraHu3sauum

HeobxonvMble ymMeHus
AHanM3MpoBaTb C/I0XKHOE BaKyyMHOE TeXHO0rM4eckoe obopyaoBaHue C Lenbio onpeaeneHns TpebyemMoro
YPOBHS aBTOMaTM3aLMM

BbibrpaTh METOANKMN 1 CPEACTBA N3MEPEHNI (IN3NYECKUX BENNYNH BAKYYMHbIX TEXHOOMMYECKMX
npoLeccoB

Mpou3BoANTbL aHAN3 METOA0B NPOLIECCOPHOr0 YNPaBAEHNS TEXHONOMMYECKMMMN MapaMeTpaMii CJI0KHOT0
BaKYYMHOI0 TEXHOJIOrMYEeCcKoro 0bopynoBaHus

OnpefensTb HeOBX0AMMOCTb Pa3paboTKN KOHKPETHbIX CPEACTB NMPOLECCOPHOr0 KOHTPOJIS 1 YNpaBieHuns
CJI0XKHbIM BaKyyMHbIM TEXHOIOrMYecKMM 060pyLoBaHNEM

Mpoun3BoAnTb pa3paboTKy TEXHUYECKMX 3alaHNil Ha CPeACTBa NPOLECCOPHOr0 KOHTPOIS 1 YNpaBieHuUs
CJI0XKHbIM BaKyyMHbIM TEXHOJIOrMYecKUM 060pyIoBaHNEM C UCMOJIb30BAaHNEM TEKCTOBLIX peaakTopos, CAD-
CUCTEM 1 rpadUyecKnx peaakTopos

MPOrHO3MpPOBaTh PAacXoAdbl Ha CO3aHNE HOBLIX CPEACTB NMPOLECCOPHOTro KOHTPOJIA U YTNPABAEHNUS CJIOXKHbIM
BaKyYMHbIM TEXHOJIOrM4YEeCKIM 060py0BaHNEM

OLEeHNBaTb 3KOHOMUYECKUA 3PDEKT OT UCMOSIb30BAHNS CPEACTB MNPOLLECCOPHOr0 KOHTPOS 1 YNpaBieHNUs
CIOXKHbIM BaKYyMHbIM TEXHOJI0rn4ecknum obopyaoBaHnem

WHTerpupoBaTb CpeiCTBa MNPOLECCOPHOr0 KOHTPOS 1 YNPABAEHUS COXHbLIM BaKyyMHbIM
TexXHoNIornyeckum obopyoBaHnem B eAuHy0 cuctemMy obMeHa MHopMaLen 31eKTPOBaKYYMHOro 1
noJlynpoBOAHNKOBOr0 NMPOM3BOACTBA

Heobxoanmble 3HaHWA
HopMaTMBHO-TEXHMYECKME NOKYMEHTbI MO pa3paboTke CpeaCcTB NPOLECCOPHOIro KOHTPOJIS 1 YrpaBieHUs
C/I0XXKHBIM BaKyyMHbIM TEXHOJIOrMYeCKMM 060py10BaHNEM

HopMaTUBHO-TEXHNYECKINE LOKYMEHTbI M0 aBTOMATWU3UPOBAHHOMY 11 aBTOMATUYECKOMY YNpaB/eHo
PEXMMAMMN BaKyYMHbIX TEXHOJIOF MYECKUX MPOLLECCOB 3JIEKTPOBAKYYMHOI0 1 MOMYNPOBOAHUKOBOMO
MPOM3BOACTBA

Buabl, pusmyeckme npuHUmMnbl paboTbl, 061aCTb NPUMEHEHUS U MPUHLMMNANbHBIE OrPaHUYEHUS METOLOB U
CPeacTB U3MEpPEeHMst 0CTaTOYHOrO 1 paboyero faBieHUs B KaMmepe, NPUMEHSEMbIX B 3JIEKTPOBAKYYMHOM U
noJlynpoBOAHNKOBOM MPOU3BOACTBE
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Buabl, pusmyeckme npuHUmMnbl paboTbl, 061aCTb NPUMEHEHUS U MPUHLMMNANbHBIE OrPAHUYEHUS METOM0B U
CPeacTB U3MepeHns TeMNnepaTypsbl, NPUMEHSEMbIX B 3/IEKTPOBAKYYMHOM 1 MOYMNPOBOIHUKOBOM
NMpPOM3BOACTBE

Buabl, pusmyeckme npuHLUmMnbl paboTbl, 061aCTb NPUMEHEHUS U MPUHLMMNAMbHBIE OrPAHUYEHNS METOLO0B U
CPeacTB U3MepeHNs Pacxoa TEXHOIOMMYECKMX ra30B, MPUMEHSEMbIX B 3/1EKTPOBAKYYMHOM U
MoJlynpoBOAHNKOBOM MPOU3BOACTBE

MpUHUMNLI peannsauny aBTOMaTUYECKOr0 YNPaBAEHUS CI0XHbBIM BaKyyYMHbIM TEXHONOMMYECKNM
obopynoBaHMem

MPVUHLUMMbI yIpaBieHUS1 TEXHONOTMYECKUMI NMapaMeTpaMu, MPYMeHsieMble B CJI0)KHOM BaKyyMHOM
TexHosornyeckom obopyaoBaHum

Buabl 31€MEHTOB 1 CXEM, PETYNPYOLUX PACX0] TEXHOIOMMYECKMX ra30B B 3/1eKTPOBAKYYMHOM U
MoJlynpoBOAHNKOBOM MPOU3BOACTBE

EnnHas cnctemMa KOHCTPYKTOPCKOW AOKYMEHTaLMK
EnvHasa cuctema [oNycKoB W Nocafok

MopsaoK pa3paboTKy TEXHUYECKUX 3alaHNi Ha CPeACTBa KOHTPOJIA U YrpaBaeHNs CNI0XHbIM BaKyyMHbIM
TEXHOI0rMYeCcKM 060pyL0BaHNEM

TeKCToBble pelakTopbl (MPOLECcCopbl): HAaMMEHOBAHUS, BO3MOXXHOCTU U NOPAA0K paboTbl C HAMK
Ipachmyeckme pesakTopbl: HAMMEHOBAHUS, BOSMOXHOCTY M NOPSL0K paboTbl C HAMM
CAD-cncTeMbl: HAaUMEHOBaHMA, BO3SMOXKHOCTMW M NOpAAoK paboTbl C HUMK

MopsiA0K NPYMEHEHNS NMPOLIECCOPHBIX CPEACTB KOHTPOJIA U YIPaBAEHNS C/I0XKHbLIM BaKyyMHbIM
TEeXHOJIorn4eckmM obopynoBaHNeM, NMOAKIIIOYEHHBIX K CETW 0OMeHa AaHHbIMY

CocTaB, Ha3HaYeHMe N BO3MOXHOCTM MPOrpaMMHOro obecneyeHus, MpUMEHSIEMOro B NPOLECCOPHbIX
CPenCTBaX KOHTPOJIA U yrpaB/ieHNs BaKyyMHbIMU TEXHOJOMMYECKMI NPOLIECCaMM 3/IEKTPOBAKYYMHOM0 1
MoyrnpoBOAHMKOBOI0 NPON3BOACTBA

Bvabl NPOLIECCOPHBIX CPEACTB KOHTPOJIS U YMPABIEHUS BaKyYMHbIM TEXHOJIOMMYECKUM 060pyIOBaHMEM,
BKJIOYEHHbIX B CETb 0OMEHa JaHHbIMU

MpakTUyYeckne 1 TEoOPEeTUYECKIE OCHOBLI Peasn3aLun 3TanoB NPOeKTMPOBAHMS NPOLECCOPHbLIX CPeACTB
KOHTPOJIA 1 YPaBNEeHNS CJI0XXHBLIM BaKyyMHbIM TEXHOIOMMYECKUM 060pyA0BaHUEM

TpeboBaHWs BaKyyMHON FUIMEHBI
TpeboBaHWs 0XpaHbl TPy, NOXKAPHOW, NPOMbILLIIEHHON U 3KOJ0rMYecKkol 6e3onacHoCTu

Opyrue xapakTepucTrkm

3.3.3. TpyLoBas hyHKLNA

HanmeHoBaHue

MpoBefeHne NCNbITAaHUI CI0XKHOI0 BaKyyMHOI0 TEXHONOrMYeCcKoro 0bopy10BaHNs 31eKTPOBAKYYMHOro 1
nonynpoBOAHMKOBOrO NPON3BOACTBA

Kon

C/03.6

YpoBeHb (MoaypoBeHb) KBaANGmKaLum
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6

MpouncxoxxaeHne Tpynoson hyHKUUMOpUrmHan
X3auMMCTBOBaHO 13 OpuruHasna

Kopn opuruHana
PerncTpaunoHHbI HoMep NpoeccMoHabHOro cTaH4apTa

TpyLoBble AencTeus
KOHTPOJIb COOTBETCTBUS CMOHTPOBAHHOIO C/IOXHOI0 BaKyyYMHOI0 TEXHO/I0MMYECKoro 060pya0BaHUS
TpeboBaHNAM KOHCTPYKTOPCKOW AOKYMEHTALMK

BbisiB/IEHNE CKPbITbIX A4eDEKTOB C/IOXHOI0 BaKyyMHOIr0 TeXHOJIOrnyeckoro obopynosaHma npu
aTMOC(epHOM AaBJieH N

McnbITaHUst CUCTEM CJIOXKHOIO BaKyyMHOI0 TEXHOI0rMY4eckoro obopyaoBaHus Npu aTMochepHOM AaBAEHUN

MoAroToBKa C/IOXKHOI0 BaKyyMHOIo TEXHOJIOrnYeckoro 06opyaoBaHMs K BakyyMHOWM 0TKauke, Harpesy (npu
HeobxoanMmMocTH)

KOoHTPOosb hYHKLIMOHMPOBAHMWS CJIOXKHOI0 BaKyyMHOIr0 TEXHOI0rMY4eckoro obopyaosaHus npu paboyem
[laBNEHNN N TeMnepaType

MpoBepKa CUCTEMbI YNPABIEHUS 1 KOHTPOIA CZIOXKHOMO BaKyyMHOr0 TEXHOJIOrMYeckoro obopynoBaHus

Pa3paboTka NpeasoxXeHnin No M3MEeHEHNIO KOHCTPYKLIMU C/I0OXKHOMO BaKyyMHOMO TEXHOJIOrMYeCKoro
060py0BaHUS NPU YCTAHOBIEHHOM OTKJ/IOHEHUN OT TEXHUYECKOr0 3aA4aHus

Pa3paboTka 1 cornacoBaHune MHCTPYKLIMM MO 3KCMyaTaluny Ha CNIOXKHOE BaKyyMHOE TEXHOI0MMYECKOe
obopynoBaHue

HeobxonavMble ymMeHus
MpoBepsiTb COOTBETCTBUE KOHCTPYKLIMW CI0XKHOW BaKyyMHON CUCTEMbI KOHCTPYKTOPCKOMN IOKYMEeHTaLum

MpoBepsiTb COOTBETCTBIE KOHCTPYKLIMM CI0XKHOW Fa30BOM CUCTEMbI KOHCTPYKTOPCKOW AOKYMEHTaLMK

MpoBepsiTb COOTBETCTBME KOHCTPYKLIMM CIOXKHbBIX CUCTEM OXIAXKAEHNS U MHEBMOMNUTAHMUS
KOHCTPYKTOPCKOMN [OKYMEHTaLMM

MpoBepsiTb COOTBETCTBIE KOHCTPYKLIMM CI0XKHOW HarpeBaTesIbHON CUCTEMbI KOHCTPYKTOPCKOM
LNOKYMEHTaLMK

MpoBepPATL COCTOSHNE U KPEMJIEHNE BHYTPEHHUX U BHELIHNX HarpeBaTe bHbIX 3/IEMEHTOB C/I0XKHOI0
BaKyyMHOI0 TeXHOJI0rn4eckoro 06opyaoBaHus

MpoBePsTb COCTOSHUE 1 KPerieHne BHYTPMKAaMEPHbIX 3/1EMEHTOB C/I0XKHOMO BaKyyMHOM0
TEXHO0rM4eckoro 06opyJoBaHuUs

MpoBepaTb MCNPABHOCTb UCMONHUTESIbHLIX MEXAHN3MOB BPALLEHNS N NEPEMELLEHNS BHYTPUKAMEPHbIX
3/1EMEHTOB, ABEPEN, KPbILLEK, KOJIMAKOB 1 KOXKYXOB CJIOXHOI0 BaKyyMHOIro TEXHOIOMMYECKOro
obopyaoBaHua

MMpoBepsATb repMeTUYHOCTb BaKyyMHbIX M ra30BbiX BBOLOB U JINHWW, CUCTEM OXJTaXXAEHMNSA 1
MHEBMOMNTaHNA CJI0)KHOIO0 BaKyyMHOIo TeXHOJ1I0rM4eCKoro O60pyD,OBaHI/IFI

MpoBepsTb COCTOSIHMNE TEMMNEPATYPHbIX LUBOB CJIOXXHOI0 BaKyyMHOI0 TEXHOJIOrMYeckoro 06opynoBaHms

MpoBepsiTb NPaBWIbHOCTb YCTAHOBKW TEPMOMap CI0’XKHOr0 BaKyyMHOIr0 TEXHONOIM4YEeCKOro 060pyaoBaHms
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MpoBepsiTb PaboTy CI0XHOMO BaKyyMHOr0 TEXHOJIOrMYECKoro o6opyoBaHNs Npu aTMOC(HEPHOM AABAEHUN
B PYYHOM pexume

MpoBepsTb repMeTUHHOCTb CNOXKHOIMO BaKyyMHOr0 TeXHO0rM4eckoro 060pyn,OBaHI/IFI Macc-
CNekKTpoMeTpn4eCKnmM MeToaom

MpoBepsTb NPaBUIbHOCTL MOHTaXa 3aLUUTHBIX YCTPONCTB, KOXKYXOB M OrPaXKAeHMUIN COXKHOMO BaKyyMHOro
TexXHOoNornyeckoro obopynoBaHums

MpoBepsTb 3a3eM/IeHNE, N30ISLMIO, SNEKTPUYECKOE COMPOTUBIIEHNE TEXHONOMMYECKUX UCTOYHUKOB,
HarpeBaTesieil U MeXay TEXHONOMMYECKMIU UCTOYHKAMK, HarpeBaTeNsMi, KaMepo, LLJO30M 1 paMoit
CJTIOXHOrO BaKyyMHOIr0 TEXHOJIOrM4eCKoro obopyAoBaHus

Pa3pabaTbiBaTb NPeAsIoKeHNs Mo yCTPAHEHNIO OTKIOHEHWI CJTIOXKHOT0 BaKyyMHOI0 TEXHOI0MMY4ECKOro
060pyAoBaHNs OT COrIAaCOBAHHOI0 1 YyTBEPXKAEHHOI 0 MPOEKTa

npOI/IBBOD,I/ITb KOHTPOJIbHbIE N3MEPEHNA TEXHOJIOTNYECKNX MaPaMETPOB BO BCEX TEXHOJIOMMYECKNX 30HAX
CJTIOXKHOIo BaKYYMHOIo TexXxHoJiorn4eckoro oGopy,uosava cneynanbHbIMN BbICOKOTOYHLIMU rlle60paM|/| onsa
NMPOBEPKN MOKa3aHMWIN WTATHbIX AaTYMKOB

Mpov3BOANTbL MPOBEPKY (PYHKLIMOHNPOBAHMS MPOLLECCOPHON CMCTEMbI YNPABEHNS CIOXHOMO BaKyyMHOr0
TexHoJslornyeckoro obopyoBaHus

Mpoun3BoANTbL NPOBEPKY PaboTbl MPUKAALHbIX MPOrpaMm, obecnevnBaloLLMX yrnpaBieHne COXHbIM
BaKyYMHbIM TEXHOJIOrn4Yeckum obopyaoBaHuneM, npu paboTe B LUTaTHOM pexume

Mpon3BoanTb NPoBepPKY paboThl MPUKIAAHLIX NPorpamMM, obecneyrBaloLLIMX YIpaBieHNE CNOXKHbLIM
BaKYYMHbIM TEXHOJIOrMYeckM 0bopyaoBaHMEM, NPY MOLENMPOBAHUN OTKJIOHEHWI OT LUITATHOIO peXxnma
paboThl

Mpon3BoAnNTb NPOBEPKY (YHKLMOHUPOBAHNSA MHTErPUPOBAHHbLIX B CETb 0OMEHa AaHHbIMU NMPOLLECCOPHBIX
CPeACTB KOHTPOJIA 1 YNPaBeHUS CI0XXHOM0 BaKyyMHOI0 TEXHOJIOMMY4eCKoro obopynoBaHus

KoppeKkTupoBaTb TEXHUYECKYIO OOKYMEHTALMIO CJI0XKHOIO BaKyyMHOI0 TEXHOJIOrM4eckoro obopyaoBaHus,
ero cbopoYHbIX eAUHNL, U OTAENbHbIX AeTaNe NPU BbIBIEHHOM OTKJIOHEHUN €ro XapakTepPUCTUK OT
TEeXHWYeCKOro 3ajaHuns C UCNoJsib30BaHNEM TeKCTOBbIX pegakTopos, CAD-cuctem, CAE-cnctem u
rpauyecknx pefakTopos

Mpon3BoanTb pa3paboTKy MHCTPYKLMIA NO IKCMAyaTaLuy CNOXKHOMO BaKYYMHOIr0 TEXHOIOMMYECKOro
obopynoBaHMA C NCMOJIb30BaHMEM TEKCTOBbIX peaakTopos, CAD-cuctem 1 rpadnyecknx peLakTopos

Heobxoonmble 3HaHWA
locynapCTBEHHbIE U JIOKAJIbHbIE CTAHAAPTbI, TEXHUYECKME YCI0BMUS, TEXHONOMMYECKNEe UHCTPYKLIMN B
061aCTN BaKyyMHbIX TEXHOJIOTMYECKMNX NPOLLECCOoB U 060py0BaHNA

TpeboBaHWs 0xpaHbl TPyLa, MPOM3BOACTBEHHOWN 6@30MacHOCTY, 3aLLMThl OKPY>KatoLLen cpelbl
TpeboBaHMA BaKyyMHOWN FMrneHsbI
CrneumanbHble peXXnMbl BaKyyMHbIX TEXHOI0M MYECKNX NPOLLeCcCoB

MpuHLMNLI 3KCMTyaTaLMmn LONOAHUTENLHOIO 1 BCMOMOraTenbHOro 060pyoBaHus, NCNoab3yeMoro B
3/1EKTPOBAKYYMHOM 1 MOJyNPOBOAHNKOBOM MPOM3BOACTBE

MpUHLUMMbI NPOLLECCOPHOro ynpasieHUsa BakyyMHbIMU TEXHOJIOrMYECKMMIY npoL.eccamm

MPVHUMMbI TPYMEHEHUS BBIYUCAUTENbHOW TEXHWKIN 1 MPUKIAAHbIX MPOrpaMM 4s yrpaBieHns
BaKYYMHbIMU TEXHOMIOMMYECKMMI NpoLeccamu
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MPUHUMMBI MHTErPaLVN BaKyyMHbIX TEXHOIOMMYECKMX MPOLECCOB U 060pyA0BaHUS B € ANHYIO
NHMOPMALIMOHHYIO Cpeay OpraHn3aLmm

KOHCTPYKLIMU CNOXHBIX HAarpeBaTesbHbIX 1 OXJaANTebHbIX YCTPONCTB, BHYTPUKAMEPHbIX 3JIEMEHTOB,
AOMONHUTENBHOMO 1 BCMOMOraTesIbHOro 060py10BaHNs 371€KTPOBaKYYMHOr0 11 MoJynpoBOAHUKOBOMO
NMpov3BO/CTBA

MopsAoK BHECEHNS MPESIOXKEHNIA MO YCTPAHEHUIO OTKJIOHEHWUI KOHCTPYKLINW CJI0XKHOTO BaKyyMHOTO
TeXHOoJIornyeckoro o6opynoBaHus, ero cbopoyHbIX € ANHULL U OTAESbHbIX AeTasei 0T YTBePKAEHHOr 0
npoekTa

MopsAoK BHECEHNS 1 COrIaCOBAHNSA MPEeJIOXXEHNIA Mo Ao0PaboTKe KOHCTPYKLIMM CIOXKHOMO BaKyyMHOMO
TEXHOJI0rn4eckoro obopyAoBaHNs, ero CO0POYHbIX eANHUL, U OTAENbHbIX AeTanel Npu 0TKJOHEHUN ero
XapaKTEePUCTUK OT TEXHUYECKOr0 3aAaHus

TeKcToBble peflakTopbl (MPOLECCOpPbI): HAUMEHOBAHUS, BO3MOXHOCTY U MOPSAA0K paboTbl C HAMK
Ipachmyeckme peaakTopbl: HAVMEHOBAHUSA, BO3MOXHOCTY 1 MOPSAOK paboTsl C HAMM
CAD-CUCTEMBI: HAMEHOBAHUS, BO3MOXHOCTU 1 NOPSAOK paboTbl C HUMK

CAE-CcUCTEMbI: HAaMEHOBAHUS, BO3MOXXHOCTU 1 NOPSA0K paboThl C HUMK

MopsiAoK PYHKLVOHMPOBAHNSA MHTErPUPOBAHHbIX B CeTb 06MeHa AaHHbLIMI CPECTB NPOLIECCOPHOro
KOHTPOJIA CZI0XKHOI0 BaKyyMHOI0 TEXHOI0rMYeckoro obopy1oBaHus

CocTaB, Ha3Ha4YeHMe N BO3MOXHOCTbL NPOrpaMMHOro obecrneyeHus, NPUMEHSEMOro B MPOLIECCOPHbIX
CPefCTBaX KOHTPOJIA U yrpaBieHNs BaKyyMHbIX TEXHONOMMYECKMX NPOLIECCOB

EnvHaa cucTeMa KOHCTPYKTOPCKOW AOKYMEHTALIMM

EnvHasa cuctema [onycKoB M NMocafok

EnvHas cncteMa TeXHONOrMYeCckon 1oKYMeHTaLuu

EnvHas cmctemMa TEXHOJIOrMYeCKon NoAroTOBKU NPON3BOACTBA

MopsifoK pa3paboTKM U coaep)XKaHNe MHCTPYKLUM MO 3KCMyaTalmn CJI0XKHOr0 BaKyyMHOMO
TexHoJIorn4eckoro obopynoaHums

MopsiAoK 0(hOPMIEHUS MPOU3BOLCTBEHHO-TEXHNYECKOW OKYMEHTALM

[pyrvne xapakTepucTtunkmn

3.4. O6obuieHHas TpyaoBas yHKLMS

HanmeHoBaHue

MpoeKTnpoBaHMe KNacTePHbIX U MPOXOAHbIX CUCTEM, peanun3yLWwmx BaKyyMHble TEXHONOMNYecKune
npouecchl 3/1IeKTPOBaKYyMHOIro 1 NnoJyrnpoBOLAHUKOBOrO NMPOU3BOACTBA

Kopg

D

YpoBeHb KBanugpukauum

7

MpouncxoxxaeHne obobuieHHOM TpyaoBoN yHKUUNOPUrnHan
X3anMCTBOBaHO 13 OpuUrMHana

Kopn opurvHana
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PerncTpaunoHHbI HoMep NpodeccMoHabHOro CTaHaapTa

BO3MOXXHble HAUMEHOBaHMNA OOJHKHOCTEN, NPogheccmi

VIH>XeHep-KOHCTPYKTOP BaKyyMHOro TexHoa0rn4yeckoro obopynosanuns | kateropuu
NH>XeHep-KOHCTPYKTOP | KaTeropum

VIHXeHep | kKaTeropuu

TpeboBaHMa K 06pa3oBaHMIO U 06yYEHUIO

Bbiclwee obpa3oBaHue - MarncTpaTypa

TpeboBaHMA K ONbITY NpakTU4eckon paboThl

He meHee Tpex neT B 06/1aCTU NPOEKTUPOBAHNS BaKyyMHOI0 TEXHOJIOrMYeCckoro obopyaoBaHus B
LOJDKHOCTM UHXEeHepa-KoHCTpyKTopa |l KaTeropum

Ocobble ycnoBusi Jonycka k paboTe

MpoxoxaeHne 0b6s3aTenbHbIX NpeaBapuTesbHbIX (MPW NOCTYNAeHUN Ha paboTy) n NepnoanyecKnx
MeONLUHCKMX OCMOTPOB (06cnefoBaHnin), a Takxe BHeoYepeaHbIX MeAULUHCKNX OCMOTPOB
(obcnepoBaHu)

MpoxoxaeHne paboTHUKOM MPOTUBOMOXAPHOIO NHCTPYKTaXa

MpoxoxxaeHne paboTHUMKOM MHCTPYKTaXka Nno oxpaHe TpyAaa Ha paboyem mecTe

Jpyrue xapakTepucTuku

JononHNTENbHbIE XapaKTEPUCTUKM

HavMeHoBaHVe fOKyMeHTa

Kon

HanmeHoBaHme 6a30B0 rpynnbl, 4OHKHOCTU (Npodeccnmn) nam cneumanbHOCTM
OK32144UNH>xeHepbl-MexaHuKu

EKC-NH>XeHep-KOHCTPYKTOP (KOHCTPYKTOP)
OKMATP22491NHXeHep-KOHCTPYKTOP

OKC02.11.04.042neKTpOHNKA N HAHO3JIEKTPOHUKA
2.15.04.02TexHonorn4yeckne MalinHbl 1 0bopynoBaHune
2.28.04.02HaHounHXeHepus

3.4.1. TpynoBasa pyHKUUSA

HanmeHoBaHue

MpoeKkTnpoBaHMe KNacTepPHbIX U MPOXOAHbIX CUCTEM, peanun3yoLWwmx BaKyyMHble TEXHONOMNYecKkune
NpoLLeCcChbl 3N1eKTPOBAKYYMHOI 0 1 MoJiyrnpoBOAHNKOBOIro NPon3BoACTBa

Kog

D/01.7

YpoBeHb (NoAYypOBeHb) KBaAnuKaLmm

7

MponcxoxxaeHue TpyaoBon PyHKLUUMOprUrnHan
X3anMCTBOBaHO 13 OpuUrnHana

Kopn opurvHana
PerncTpauunoHHbIi HoMep NpodeccMoHasbHOro CTaHaapTa

Tpynosble fencTens
OnpegfeneHne HeO6XOAUMbIX TEXHOJIOMMYECKMX BO3MOXXHOCTEN KaCTEePHbIX Y MPOXOLAHbIX CUCTEM,
peanu3yoLmMx BaKyyMHble TEXHOIOMMYeCKMe NpoLecchl, 1 3aTpaT Ha ux pa3paboTky

BrisiBnieHne I'IOTpEﬁHOCTI/I B MPOEKTUPOBaAHNN KOMMNIEKCHbIX peLIJeHI/II7I B 06s1lacTm BaKYYMHbIX
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TEXHOJIOrMYECKUX MPOLLECCOB 3JIEKTPOBAKYYMHOMO 1 MOJTyNPOBOAHUKOBOr0 NPOV3BOACTBA

ONTUMM3aLMSA MaTEPUabHbIX U MHHOPMALIMOHHLIX NPOU3BOACTBEHHbLIX NMOTOKOB MPU MPOEKTUPOBAHUN
KOMMIEKCHbIX PELLEHM B 061aCTW BaKyyMHbIX TEXHOJIOFMYECKUX MPOLIECCOB 3JIEKTPOBAKYYMHOIO 1
MoJlynpoBOAHNKOBOr0 NMPOM3BOACTBA

Pa3paboTka CTPYKTYpPbl KNACTEPHBIX 1 MPOXOAHBIX CUCTEM, Peann3yoLLMX BaKyyMHbIe TEXHOIOMMYECKMe
MpOLLeCChl, COOTBETCTBYIOLWEN ONTUMasIbHbIM MaTepUaabHbIM U MHPOPMALMOHHbLIM NMOTOKAaM B
TEXHONOrMYecKnx KoOMMaeKcax

Bbibop KoNMYeCcTBa 1 coCTaBa MOAYJIEN, PEANU3YIOLLNX BaKyyMHbIE TEXHONOMMYECKME MPOLLECCHI,
BCTPaMBaeMbIX B MPOM3BOACTBEHHbIE MHMK, 0BecneyvmBatoWmnxX Hanay4Lmne COOTHOLEHNA LEeHbI 1
KayecTBa roOTOBOW NPOAYKLUN

Pa3paboTka TEXHMYECKOr0 3a[laHns Ha NPOEKTUPOBAHNE HOBbIX MOAYJIEN KAaCTEPHbIX U MPOXOAHbIX
CUCTEM, PEANIU3YIOLWNX BaKyyMHbIE TEXHOJIOMMYECKME NPOLECChl

Pa3pa60TKa TexXHNn4yecCKoro 3agaHna Ha CUCTeMbl aBTOMaTU4E€CKOro yrnpassieHNA KNaCTepPHbIX U MPOXOAHbIX
CNCTEM, peannsyromnx BakyymMmHble TeXHONIOrM4eCkmne npoueccsl

Pa3paboTka TEXHMYECKOro 3aJlaHns Ha JOMOJHNTENIbLHOE U BCoMoraTebHoe obopynoBaHme ans
3/1eKTPOBAKYYMHOIO 1 MoJyrnpoBOHMKOBOI0 NPON3BOACTBA

CornacoBaHue TEXHMYECKOr0 3aflaHnNs Ha pa3paboTKy HOBbIX MOAYNEN KACTEPHbLIX U MPOXOAHbIX CUCTEM,
peann3yloLmX BaKyyMHble TEXHO0rM4eckue npoLeccsl, C PyKOBOACTBOM NoApasaesieHnsa v
3KOHOMUYECKOW CNy>K6or opraHn3auunm

OpraHun3aums pa3paboTKy KJAaCTEPHbIX U MPOXOAHbLIX CUCTEM, PEAM3YIOLLNX BaKyyMHble TEXHONOrnYeckmne
npoLeccsl

MpoeKkTHoe PYKOBOLACTBO FPYMMOM MHXEHEPOB 1 TEXHMKOB NPY pa3paboTke KNacTEPHbIX U MPOXOAHbIX
CUCTEM, Peann3yoLLNX BaKyyMHble TEXHONOrM4eCcKmne npoLecchl

OpraHu3aLmns B3aMoaeiCcTBUS 1 KOOPANHALIMMN VHXXEHEPOB 1 TEXHUKOB, BOBJIEYEHHBIX B pa3paboTky
KNaCTEPHbIX U MPOXOAHBLIX CUCTEM, PEAIN3YIOLLMX BAaKyYMHbIE TEXHOI0IrMYEeCKMe NpoLecchl

HeobxonvMble ymMeHus

AHanu3npoBaTh AENCTBYOLME MPON3BOACTBEHHbIE JIMHUM 3IEKTPOBAKYYMHOMO 1 MOJIYNPOBOAHNKOBOI0
NPOV3BOACTBA A4S onpeaeneHns noTpebHOCTM B UHTErPUPOBAHHbIX B MPOU3BOACTBEHHbIE IMHWK
KJaCTEePHbIX 1 MPOXOAHbLIX CUCTEMAX, PEAIU3YIOLNX BaKyyMHbIE TEXHOJIOrMYECKME MPOLECChI

OnpenensTb ONTUMaJIbHYI0 CXEMY MaTepuasibHbIX U MHOPMALMOHHbLIX MOTOKOB B pa3pabaTbiBaeMbix
KNaCTEPHbIX U MPOXOAHbLIX CUCTEMAX, Peann3yoLWnX BaKyyMHbIE TEXHOOMMYECKUE NPOLLECCh, C
CMO/Ib30BaHNEM TEKCTOBbLIX PEAKTOPOB, CUCTEM KOMMbIOTEPHOI anrebpsl 1 rpadyeckrx peaakTopos

BbINOMHATL 3KOHOMUYECKME pacyeTbl C UCMOJIb30BaHNEM TEKCTOBLIX PEAAKTOPOB U CUCTEM KOMMbIOTEPHOM
anrebpel

OcyLwwiecTBnATb HOPMUPOBAHME CTPYKTYPbI KIAaCTEPHbLIX Y MPOXOAHbLIX CUCTEM, PeaN3yoLWMX BaKyyMHble
TEXHOJI0rMYeCKmne NPOLLECCHI, C UCMNOJIb30BAHNEM TEKCTOBLIX PELAKTOPOB, CUCTEM KOMMbLIOTEPHOWN anrebpbl,
CAD-cucTeM U rpauyecknx peiakTopos

OcCyLWecTBAATL MHTErpaLnio MOAY/ENR, Peann3yoLLX BaKyyMHble TEXHOIOrMYECKIEe MPOLECCHl, B
KNaCTepHble N NPOXOHble CUCTEMBI

OnpenensTb HOMEHKIATYpPy MOAY/ENR, peann3yoLinx BaKyyMHble TEXHOOT MYEeCKIe NPoLecchl,
KJIAaCTEPHbIX 1 MPOXOAHbIX CUCTEM U3 coobparkeHuii TpebyemMoro KayecTBa roToBoOM NPOAyKLUKM, 3aTpaT 1
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NpoMbILIeHHON 6e3o0nacHOCTK

Mpon3BoanTb pa3paboTKy TEXHUYECKMX 3alaHNIn A1 KOMIMJIEKCHbIX PeLleHnin B obnactu
3/1eKTPOBaAKYYMHOr 0 1 MNOJIYNPOBOLHUKOBOI0 NPON3BOLCTBA C UCMOJIb30BAaHNEM TEKCTOBbLIX PeLaKTOPOB,
CAD-cncTeM n rpamyeckux pefakTopos

npOFHO3VIpOBaTb pacxodbl Ha KOMIMJIEKCHbIE peLlleHns B obnactu 3JIEKTPOBAKYYMHOIo 1
nonynpoBoAHMKOBOI0O Npon3BoACTBa

OUEHVBaTb 3KOHOMMUYECKMNIA 3h(PEKT OT BHELAPEHNS KOMMIEKCHBIX PELLEHUI B 06/1aCTU 3/1€KTPOBAKYYMHOI0
1 NOJTyNPOBOAHMKOBOIO NMPOM3BOACTBA

YcTaHaB/AMBaATb OCHOBHbIE TPEOOBAHMS K KOMMJIEKCHBIM PELLeHMsIM B 06,1aCTU 3/1eKTPOBAKYYMHOMO 1
MoJlynpoBOAHNKOBOr0 NMPOM3BOACTBA

AHann3npoBaTb 6a3bl AaHHbIX, 6a3bl 3HAHWIA 1 BHELIHWE MHGOPMALMOHHbIE PECYPCHI O KOMMIEKCHBIX
pelueHusx B 061aCTu 31€KTPOBAKYYMHOIr0 1 MOJyNpPOBOAHNKOBOIO MPOM3BOACTBA

Pa3pabaTbiBaTb KOMMIEKCHbIE peLleHns B 061aCTu 31EKTPOBAKYYMHOI0 U MOJYNPOBOAHNKOBOMO
NPOU3BOACTBA C MCMOJIb30BAHNEM TEKCTOBLIX PeLaKTOPOB, CUCTEM KOMMbIOTEpHON anrebpbl, CAD-cnuctem u
rpanyecknx pefakTopos

MporHo3MpoBaTh PACXOAbl Ha MPOEKTUPOBAHNE KOMMIEKCHBIX PELLEHWI B 061aCTU 31eKTPOBAKYYMHOI0 U
MoyrnpoBOAHMKOBOI0 NPON3BOACTBA

OhopMAATL KOHCTPYKTOPCKYIO Y TEXHONOMMYECKY0 LOKYMEHTALMI0 B COOTBETCTBUN C UCMO/b30BaHNEM
TEKCTOBbIX PelakTOPOB, CUCTEM KOMMbloTePHON anrebpbl, CAD-cucTem 1 rpatmyecknx peaakTopoB

OpraHun30BbIBaTb B3aMMOAENCTBIE N MHEOPMALMOHHbBIE MOTOKM MEXAY NHXEHepaMmn N TeXHUKaMK,
y4aCTBYIOLLMMU B pa3paboTke KOMMIEKCHbIX PELLEHUI B 061aCTU 31EKTPOBAKYYMHOMO U
MoJslynpoBOAHNKOBOI0 NMPOM3BOACTBA

OcyuwecTBAATb ONepaTNBHOE MPOEKTHOE PYKOBOACTBO rPYMnov UHXEHEPOB U TEXHWKOB, Y4aCTBYIOLLMX B
pa3paboTKe KOMMIEKCHbIX PeLleHnin B 061acTy 31eKTPOBaKYyMHOr0 1 MOJTyNpOBOAHNKOBOMO NMPOM3BOACTBA

Heobxoounmble 3HaHWA
locynapCcTBeHHbIE CTaHAAPTbl U JIoKasbHbIE aKTbl, onpeaensowmne TpeboBaHna K BakyyMHOMY
TexHoorn4yeckomy obopyaoBaHuo

TpeboBaHMA BaKyyMHOW MrneHsbl
TpeboBaHMA 0XpaHbl TPYAa, NOXKaPHOW, MPOMBILLIEHHOW 1 3KOJIOrnyeckon 6e3onacHoOCTy

Buabl, Ha3Ha4YeHNe, TEXHOJIOrMYECKIE BO3MOXHOCTY 1 NMOPSAOK UCMOJIb30BaHUS KOMIMIEKCHBIX PELLEHWNI B
06,1aCTN 31EKTPOBAKYYMHOIrO 1 MOJYNPOBOAHMKOBOIO MPOU3BOACTBA

MeToOunKa MoLennpoBaHNsA MaTepurasibHbIX U MHPOPMALIMOHHBIX MOTOKOB B KNIACTEPHbIX Y MPOXOAHbIX
cncTemMax 1 NPon3BoACTBEHHbLIX JIMHUAX

MpUHUMMBI YHKLMOHMPOBAHUS MaTepuasbHbIX U MH(OPMALIVOHHBIX MOTOKOB B KNACTEPHbIX U MPOXOAHbIX
CUCTEMAX W MPON3BOMICTBEHHBIX JIMHUAX

MeTonuKka pa3pa60TK|/| CTPYKTYP KJTaCTEPHbIX N MPOXOAHbIX CNCTEM U MPON3BOACTBEHHbIX JINHWI

TpeboBaHuWs, NpeabABseMble K MOAYSAM, PeaN3YIOLLIMM BaKyyMHbIE TEXHOJIOTMYECKIE MPOLLECCHI,
BCTPaAUBAEMbIM B KNACTEPHble U NMPOXO0HblE CUCTEMBI

KOHCTPYKTUBHbIE 0cobeHHoCTH Mon,yne|7|, peannsyromnx BakyymMmHble TEXHOJIOrM4eCKne npouecchl,

Cka4aHo Ha canTe «3aKoHbl PO» — https://actrf.ru Ctp. 311338



BCTPaUBaEMbIX B KIaCTEPHbIE 1 MPOXOAHbIE CUCTEMBbI

MeToLMKM pacyeTa SKOHOMUYECKON 3(DEKTUBHOCTY C UCMOJIb30BAHUEM MPUKAALHBIX MPOrpaMm
EnvHas cucteMa KOHCTPYKTOPCKOW JOKYMEHTaLMm

EnvHaa cuctema LOMYCKOB M MOCaZ 0K

Buabl, HazHavyeHne, 3PHEKTUBHOCTL KOMIJIEKCHbIX pPeLleHnin B 061acTy 31eKTPOBaKYyMHOM 0 1
MoayrnpoBOJHMKOBOI0 NPON3BOACTBA

TpeboBaHWs 0XpaHbl TPya, NPOMBILLIEHHON 6€30MacHOCTM U 3KOM0rMYHOCTY B 061aCTK
3/1EKTPOBAKYYMHOr0 1 MOJIyNPOBOAHNKOBOr0 NPOM3BOACTBA

OcobeHHOCTK npuMeHeHna KnacTtepHbIX U MPOXOAHbIX CNCTEM, UHTEMPUPOBaHHbIX B MPON3BOACTBEHHbIE
JIMHUN

CTpyKTypa, BO3MOXHOCTY U annapaTHas peann3almns CUCTEM aBTOMATUYECKOr 0 YrpaB/ieHuUs
NPOV3BOACTBEHHLIMU JMHUSAMU, B KOTOPbIE MHTErPUPOBaHbI KNACTEPHLIE U MPOXOAHbLIE CUCTEMBI

MpuHUmMnbI KOMI'IbIOTepHOVI 6e3onacHoCcTun npun pa60Te Ha aBTOMaTU3NPOBaHHbIX pa6ou||/|x MeCTax,
BKJTIO4E€HHbIX B JIOKaJIbHYO N BHELLUHIO CETb

EQvHasa cucteMa TEXHONOMMYECKOM OOKYMEHTaLnn

EovHas cuctemMa TEXHOOrMYECKON NOArOTOBKM NPON3BOACTBA

OCHOBbI ynpaB/ieHns NepcoHasiom

OCHOBbI PyKOBOACTBA NPOEKTOM

MprHUMNBI CTaHAaPTU3aLUMmM U YHU(MKaLMK B 061aCTV NPOMBILLAEHHOW NG POBU3aLMUN
OCHOBbI HaAEXXHOCTW W YCTOMYMBOCTMW LN POBLIX TEXHOIOMUN

MpHLMABI aBTOMATU3NPOBAHHOMO YNPaBieHUs rmbKMMM Npon3BoACTBaMM

MeToanka ynpasneHns MHHOPMALNOHHBIMI NOTOKaMM

OcHoBBI NHTEeNNeKTyaJibHbIX NOACNCTEM aBTOMaTU4YECKOro NPUHATNA N peann3ayinmn peLIJeHI/II7I
TeKkCcToBble pelaKTopbl (MPOLECCopbl): HAMMEHOBAHUS, BO3MOXXHOCTU U NOPAA0K paboTbl C HAMK
pachnyeckne pefakTopbl: HAMMEHOBAHWS, BO3MOXXHOCTU 1 MOPALOK paboTbl C HUMK
CAD-cMCTeMbl: HAaUMEHOBaHMS, BO3MOXKHOCTW 1 NMOpsaaoK paboTkl C HUMK

CucTtemsl KOMI'IbIOTepHOI7I anre6pb|: HanMmeHOoBaHMA, BO3MOXHOCTU N NOPAOOK pa60Tb| C HUMK

MpaBuaa ohopMIEHNS TEXHUYECKOWN IOKYMEHTALMUN Ha KNaCTepHbIe U NMPOXOHbIE CUCTEMBI, peannsyoLlimne
BaKyyMHbI€ TEXHOJIOMMYECKIME NPOLIECCHI 3IEKTPOBAKYYMHOr0 1 MOJTyNPOBOAHUKOBOrO NPOV3BOACTBA

NHDopMaLIMOHHbIE TexHoIoruK, obecneynsatoLne nepeaady, aBToMaTU3NPOBAHHYO 06paboTKy U
BU3Yyann3aLmno cobmpaemMbix AaHHbIX

OCHOBbI 3KOHOMUKM
OCHOBbI OpraHu3aumnm Npon3BoacCTBa

Opyrue xapakTepucTrku

3.4.2. TpynoBasa pyHKUUSA
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HanmeHoBaHMne

Pa3paboTka TeXHMYECKMX 3a4aHNIA Ha MPOEKTMPOBaHNE CUCTEM aBTOMaTU3NPOBAHHOMO YNpaBJieHUs ans
KJTACTEPHbIX U MPOXOAHbIX CUCTEM, PeasM3YIOLWNX BaKyyMHble TEXHOIOrNYeCcKme npoLecchbl
3JIEKTPOBAKYYMHOI0 1 NOJyNnpoBOAHMKOBOI0 NPOVU3BOLACTBA

Kog

D/02.7

YpoBeHb (NoAYypOBEHb) KBaANuUKaLum

7

MponcxoxxaeHue TpygoBon PyHKLUUMOprUrnHan
X3anMCTBOBaHO U3 OpuUrnHana

KoL opurunHana
PerncTpauunoHHbI HoMep NpodeccMoHabHOro cTaHdapTa

TpynoBble AENCTBUSA

BbisiBNneHne noTpebHOCTU B MPUMEHEHNW CUCTEMbI aBTOMATU3MPOBAHHOIO YMPaBAEHUS AN KNACTEPHbIX U
MPOXOAHbIX CUCTEM, Peann3yoLLNX BaKyyMHbIE TEXHONOrMYECKME MPOLLECCHI, U MHTEr PUPOBAHHbIX
MPOV3BOACTBEHHbIX INHUI

N3yYeHne 1 aHann3 CyLWeCcTBYOLWMX CUCTEM aBTOMATU3UPOBAHHOMO YrpaBAeHUs KOMMIEKCHbIMU
peweHnsMr B 061aCTN BaKyYMHbIX TEXHOIOMMYECKMX MPOLLECCOB 31EKTPOBAKYYMHOMO U
MoJIyNpPOBOAHVKOBOMO NMPOM3BOACTBA

OuEeHKa 3KOHOMUYECKIX XapaKTepPUCTUK CUCTEM aBTOMATU3UPOBAHHOIO YNPaBIEHUS KOMMIEKCHBIMM
peLleHnsMrU B 061aCTW BaKyyMHbIX TEXHOJIOFMYECKUX MPOLLECCOB 3JIEKTPOBAKYYMHOI0 1
MoJTynpoBOAHNKOBOr0 NMPOM3BOACTBA

OnpegneneHne NoTpebHOCTY B KOHKPETHBLIX CMCTEMaX aBTOMATU3VMPOBAHHOMO YrpPaB/eHNs KOMMIEKCHbIMI
peLleHnsMn B 061aCTM BaKyyMHbIX TEXHOJIOFMYECKMX MPOLLECCOB 3JIEKTPOBAKYYMHOI0 1
MoJlynpoBOAHNKOBOr0 NMPOM3BOACTBA

Pa3paboTka TEXHMYECKOro 3aJaHns Ha NPOEKTUPOBAHNE CUCTEMbI aBTOMATU3UPOBAHHOIO YNPaBAeHUS
KOMMEKCHbIMY PELLEHNSMU B 06/1aCTV BaKyyMHbIX TEXHOJIOMMYECKUX MPOLIECCOB 3/1EKTPOBAKYYMHOI0 1
MoJlynpoBOAHNKOBOr0 NMPOM3BOACTBA

CornacoBaHue TEXHMYECKOr0 3afaHnNsa Ha pa3paboTKy CMCTEMbl aBTOMATN3MPOBAHHOIO YNpaBaeHuns
KOMMJIEKCHBIMU peLleHnsaMy B 061aCT BaKyyMHbIX TEXHOI0MMYECKUX NPOLLEeCCOB 31€KTPOBAKYYMHOr0 1
MoaynpoBOAHUKOBOIr0 MPON3BOACTBA C PYKOBOACTBOM NOAPa3AefieHNs, METPOAOrnieckon cnyxoon,
NH(OPMALMOHHO-TEXHNYECKON CyXXO0N 1 SKOHOMUYECKON CyX60n opraHm3aLumm

Heobxogumble ymeHns

AHaJ'II/I3VIp0BaTb KNaCTepHble N NMPpoXoAHble CNCTEMbI, pealin3yolne BaKyyMHblIE TEXHOJIOIM4eCckKne
MPOLLeCChl, 1 MHTErpUpPOBaHHbIE MPON3BOACTBEHHbIE IMHUN C LieNbio BbiBAEHNS noTpebHoCTM B
NPUMEHEHUN CUCTEMbl aBTOMATU3MPOBAHHOIO YNpaBAeHNS

Pa3paﬁaTblBaTb npennoxXxeHms no NCrnosib30BaHMIO akTyaJlbHbIX METOOUNK N CpeACTB I/I3MepeHI/IIZ
Ct)VI3I/I‘-{ECKI/IX BEJINYNH BaKYYMHbIX TEXHOJIOMMYECKNX NPOLLECCOB 3JIEKTPOBAKYYMHOI0O A
nonynpoBoAHMKOBOIO NMPon3BoACTBa, MHTErPUPOBaHHbLIX B KOMMJIEKCHbIE CUCTEMbI U MPON3BOACTBEHHbIE
JIMHUN

Mpov3BOANTbL aHaIM3 CTPYKTYPbl, BO3MOXXHOCTEN M annapaTHON peann3aunm CUCTEM
aBTOMATW3MPOBAHHOIO YrPaBAEHUS KOMMIEKCHBIMU PEeLLEHUAMN B 061aCTU BaKyyMHbIX TEXHOJOM NYECKIX
MPOLLECCOB 31EKTPOBaKYYMHOro 1 NMosynpoBOLHUKOBOMO NPOV3BOACTBA
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OnpenensaTb He06X0AMMOCTb Pa3paboTKM KOHKPETHbLIX CUCTEM aBTOMATWU3UPOBAHHOIO YNpaBieHUs
KOMMJIEKCHBIMMW peLleHnsiMI B 061aCTN BaKyYMHbIX TEXHOJIOMMYECKUX MPOLLECCOB 3JIEKTPOBAKYYMHOMO 1
MoJynpoBOAHNKOBOr0 NPOM3BOACTBA

Mpown3BoanTb pa3paboTKy TEXHUYECKMX 3aaHNA Ha CUCTEMbl aBTOMATM3UPOBAHHOIO yNpaBaeHus
KOMMJIEKCHBIMU peLleHnsaMy B 061aCT BaKyyMHbIX TEXHOI0MMYECKUX NPOLLECCOB I1EKTPOBAKYYMHOr0 1
MoJiyrpoBOAHNKOBOIr0O NMPOM3BOACTBA C UCMOJIb30BaHWEM TEeKCTOBbIX pefakTopos, CAD-cuctem u
rpahnyecknx pefakTopos

MpPOrHo3MpPoBaTh Pacxodbl Ha CO3AaHUE CUCTEM AaBTOMATU3MPOBAHHOIO YMPaBAEHUS KOMMIEKCHbIMU
peleHnsMr B 061aCTW BaKyyMHbIX TEXHOIOMMYECKMX MPOLIECCOB 31IEKTPOBAKYYMHOO 1
MoayrnpoBOJHMKOBOI0 NPON3BOACTBA

OueHnBaTb 3KOHOMUNYECKII 3(hheKT OT BHEApPEeHMs CUCTEM aBTOMATU3NPOBAHHOMO yrpaBaeHus
KOMMJIEKCHbIMU peLleHnsaMn B obnactu BaKYYMHbIX TEXHOJIOMMYeCKUX npoueccoB 3J71eKTPOBaKYyYMHOIro n
nonynpoBoAHMKOBOIO Npon3BoACTBa

NHTerpupoBaTb CUCTEMbI aBTOMATU3MPOBAHHOMO YMNPAB/IEHNST KOMMIEKCHBIMUW peLleHnsmn B 061actu
BaKYYMHbIX TEXHOJIOMMYECKMX MPOLIECCOB B €MHYI0 CMCTEMY 0OMeHa NHopMaLnei 31eKTPOBaKYyMHOro 1
MoyrnpoBOAHMKOBOI0 NPON3BOACTBA

HeobxonnMble 3HaHWS

HOpMaTI/IBHO-TeXHVI‘-IeCKVIe OOKYMEHTbI Mo pa3pa60TKe CnCTEM aBTOMaTU3NPOBAHHOIO ynpaBieHnsA
KOMMJIEKCHbIMMK peLleHnsamMmn B 061aCTy BaKyyMHbIX TEXHOOMMYECKMX MPOLECCOB 3/IEKTPOBAKYYMHOMO 1
noJlynpoBOAHNKOBOrO NPOM3BOACTBA

HOpMaTVIBHO-TeXHVI‘-IeCKVIe OOKYMEHTbI N0 aBTOMaTU3NPOBaHHOMY N aBTOMaTU4Ye€CKOMY ynpaBeHUIo
napameTpaMi BakyyMHbIX TEXHOJIOMMYECKMX NPOLLECCOB 3/1eKTPOBAKYYMHOr0 1 MoJynpoBOAHNKOBOrO
npoun3BoACTBa

Buabl, pusmyeckme npuHLmMnbl paboTbl, 061aCTb NPUMEHEHUS 1 NMPUHLMMNANbHBIE OFPaHNYEHUS METOLOB U
CPencTB M3MEpPeHUs MapamMeTPoB BaKyyMHbIX TEXHOOMMYECKUX NMPOLECCOB 3/1eKTPOBAKYYMHOMO 1
MoJslynpoBOAHNKOBOI0 NMPOM3BOACTBA

CTpYKTYypa, BO3MOXHOCTY U NPUHLMMNLI MPOrPaMMHON 1 anmnapaTHOW peann3auum CucTem
aBTOMATW3MPOBAHHOIO YNPABAEHUS KOMMNEKCHbIMU PeLLUEHNAMN B 0061aCTN BaKyyMHbIX TEXHOJIOM NYECKMNX
MPOLLECCOB 3/1EKTPOBAKYYMHOr0 1 MoJynpoBOLHMKOBOMO NPOV3BOACTBA

MPUHLMNbLI YNIPABAEHUS TEXHOJIOMMYECKUMIN NapaMeTpaMiu, NPUMEHSEMbIE B BaKyYMHOM TEXHOJI0rMYECKOM
060pyI0BaHNM 3IEKTPOBAKYYMHOMO 1 MOJTyNPOBOAHNKOBOr0 NPOM3BOACTBA

EnvHas cuctemMa KOHCTPYKTOPCKOW 1I0KYMEHTaLUN

EnvHas cuctemMa gonyckoB 1 MNocafok

EnvHas cmctemMa TEXHOJIOMMYECKON AOKYMEHTaLMK

EnvHas cuctema TeXHONOrMYeckon NoAroToBKY NPOU3BOACTBA
MopsifoK 0hopMIIEHNS NMPON3BOACTBEHHO-TEXHUYECKOW [OKYMEHTaLUN

MopsaoK pa3paboTKy TEXHUYECKUX 3a4aHNIA Ha CMCTEMbl aBTOMATU3MPOBAHHOMO YNpaB/eHns
KOMMJIEKCHBIMUW PELLIEeHNSIMI B 06/1aCTN BaKYYMHbIX TEXHOJIOTMYECKUX MPOLLECCOB 3JIEKTPOBAKYYMHOMO 1
MoaynpoBOHMKOBOI0 NPON3BOACTBA

TekCTOBbIE pefaKTopbI (I'IpOLI,QCCOpr)I HanMeHOBaHNA, BOSMOXXHOCTU N NOPALOK paGOTbI C HUMK
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Ipadyeckme pefakTopbl: HAMMEHOBAHWS, BO3SMOXHOCTM U MOPSAA0K PaboTbl C HAMM
CAD-CMCTEMbI: HAUMEHOBaHWS, BO3MOXXHOCTM 1 NMOPSAA0K paboTbl C HUMK

MopsaoK NPUMEHEeHNs aBTOMATN3MPOBAHHbIX Pabounx MECT CUCTEMbI YNPaBAEHUS KOMMIEKCHbIMY
peleHnsMr B 06/1aCTW BaKyyMHbIX TEXHOIOMMYECKMX MPOLECCOB 31IEKTPOBAKYYMHOO 1
MoaynpoBOAHNUKOBOI0 NPON3BOACTBA, NMOAKIIIOYEHHbIX K CETV 0OMeHa AaHHbIMY

CocTaB, Ha3Ha4yeHME N BO3MOXKHOCTM nporpamMmMmHoOro obecneyeHns, npnMmeHaemMoro B CuctemMax
dBTOMATU3NPOBAHHOIO yrnpassieHNA KOMNJIEKCHbIMWN pelleHnsaMn B obnacTu BaKYYMHbIX TEXHOJI0M N4ECKNX
npoLecCcoB 3JIEKTPOBAKYYMHOIo 1 nojynpoBoAHWKOBOIo Npon3BoacCTBa

lpaKTnyeckme 1 TeopeTn4eckme 0CHOBLI peann3saLnn 3Tanos NPOEKTUPOBAHNA CUCTEM
dBTOMATU3NPOBAHHOIO yrnpaBseHNa KOMNJIEKCHbIMWN pelleHnsaMmn B obnacTm BaKYYMHbIX TEXHOJI0M N4E€CKNX
NpoLLeCcCoB 3JIEKTPOBAKYYMHOIo 1 nojynpoBoaAHWUKOBOIo Npon3soacCTBa

TpeboBaHMs BaKyyMHOW rMrneHbl
TpeboBaHMA 0XxpaHbl TPYAa, NOXKaPHOW, MPOMBILLIEHHOW 1 3KOJIOrnyeckon 6e3onacHoCTy

[pyrue xapakTepucTumkm

3.4.3. TpynoBasa pyHKUUSA

HanmeHoBaHMe

Pa3paboTka MeTOAUK MPOEKTMPOBAHNS BaKyyMHOIro TEXHOJIOrMY4eCKoro obopynoBaHns 3N1eKTPOBAKYYMHOIO
1 NOSyNPOBOAHNKOBOIO MPOM3BOACTBA

Kog

D/03.7

YpoBeHb (MoAYypOBeEHb) KBaanpukaLuum

7

MponcxoxaeHne TpyaoBon PyHKLUUMOpUrnHan
X3anMCTBOBAHO 13 OpuUrnHana

Kopn opurvHana
PerncTtpauunoHHbI HoMep NpodeccMoHabHOro CTaHaapTa

Tpynosble fencTens
OnpegfeneHune noTpebHOCTY B pa3paboTke METOAUKMN NPOEKTMPOBAHUS BaKYyMHOr0 TEXHOOMNYeCKOro
obopynoBaHua

OnpeneneHme nocsenoBaTesIbHOCTU 3TaloB NPOEKTUPOBaHNA BaKyyMHOIo TeEXHOJIOrM4eCKoro
obopynoBaHus

Pa3paboTka METOAVKYM NPOEKTUPOBAHNS BaKyyMHOW CUCTEMbI BAKYYMHOI0 TEXHOJIOMMYECKOr0
obopynoBaHus

PaspaboTka METOAMKM NPOEKTUPOBAHMNS HarpeBaTebHOW CUCTEMbI BAKYYMHOIO TEXHOOM M4ECKOro
obopynoBaHua

Pa3paboTka METOAMKM NPOEKTUPOBAHMS Fa30BOM CUCTEMbI BAKYYMHOIO TEXHOJI0MMYeCKoro 060pynoBaHus

Pa3paboTka METOAVKYM NPOEKTUPOBAHMNS BaKyyMHON KaMepbl, LWIIO30BOM KaMepbl 1 BHYTPMKAaMEPHbIX
3/IEMEHTOB BaKyyMHOI0 TEXHOIOMMYeCKoro 060py4oBaHUs

Pa3pa60TKa MEeTOANKWN NMPOEKTNPOBaHNA CUCTEMbI OXJTaXAEHWNA BaKYYMHOIro TeXHOJZIOrn4eCcKoro
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obopynoBaHua

Pa3pa60TKa MEeTOANKWN NMPOEKTNPOBaHNA CNCTEMbI MHEBMOMUTAaHNA BaKyyMHOIro TeXHO0rn4eCcKoro
obopygnoBaHma

Pa3paboTka METOAVKYM NPOEKTUPOBAHNS paM BaKyyMHOr0 TEXHOJIOrMYeCKoro obopynoBaHus

Pa3paboTka METOAVKYM NPOEKTUPOBAHNS OCHACTKMU 1 BCMOMOraTeNlbHOro obopynoBaHus
3/71eKTPOBAKYYMHOIO 1 MOJyNpoOBOAHMKOBOI0 NPON3BOACTBA

Pa3paboTka METOAVKM COCTABNEHNS TEXHNYECKMX 3afaHNI Ha OCHACTKY W BCMOMOraTesibHoe
060py10BaHNE 3N1EKTPOBAKYYMHOr0 1 NoyrnpoBOHNKOBOI0 Npou3BoACTBa

Pa3paboTka METOAMKN COCTABIEHNS TEXHUYECKMX 3alaHNI Ha CUCTEMbI KOHTPOAS 1 YNpPaBAeHUs As
BaKyyMHOI0 TEXHOJI0rM4ecKoro 06opyaoBaHus

OchopMneHne fOKyMeHTaLMMN Ha METOAMKY MPOEKTUPOBAHUS BaKyyYMHOIr0 TEXHOIOMMYECKOr0
obopynoBaHus

CornacoBaHue MeTOAVK NPOEKTVPOBAHNS BaKyyMHOIr0 TEXHOJIOrMYeCKOro obopyaoBaHuns ¢
noapa3aeneHnsMmn opraHmn3aumnm

AHanu3 faHHbIX 06 aKTyasbHbIX NOAX0AAX K MPOEKTUPOBAHMIO BaKYYMHOr0 TEXHOIOMMYECKOro
obopyaoBaHMS Ha OCHOBE NMEPUOAMNYECKON HAYYHON NevyaTu N BO3MOXHOCTEN MHGOPMaLIMOHHO-
TesleKOMMYHWKaUMoHHON ceTn "UIHTepHeT"

Heobxoammble ymMeHUs
AHanM31pPoBaTb KOHCTPYKTOPCKYIO Y TEXHOIOMMYECKYIO AOKYMEHTALMIO Ha BaKyYMHOE TEXHOJIOrM4yeckoe
obopynoBaHue

AHann3nMpoBaTb BO3MOXXHOCTU BaKyyMHOIr0 TEXHOJIOMMYECKOro oGopynosava

AHanunsnpoBaTb AaHHble 06 aKTyaslbHbIX METOAAX NMPOEKTMPOBAHUS BaKYYMHOIr0 TEXHOIOM MYECKOro
0bopy0BaHMA Ha OCHOBE MEPUOANYECKON HAay4YHOWN NeYaTu N BO3IMOXKHOCTEN UHOPMaLIMOHHO-
TeneKoOMMYHUKaunoHHon ceTun "NHTepHeT"

OnpenensTb NoC/ief0BaTEIbHOCTb U METOAMKY PAacYeTOB M BbIbOpa MPUHLMMNABHOM CXEMbI U 3/IEMEHTOB
BAKYYMHOW CUCTEMbl BAaKyYMHOI0 TEXHO0rMYecKoro 0bopynoBaHus

OnpenensiTb NOC/AEN0BATENbHOCTL M METOANKY PacYeTOB 1 BbibOpa NPUHLIMMNANBHON CXEMbI 1 3/IEMEHTOB
ra30BO CUCTEMbI BAKYYMHOI0 TEXHOOTM4YECKOro 060pya0BaHMS

OI'Ipe,EI,eJ'IFITb nocnenoBaTesibHOCTb N METOAUKY PacCH4eTOoB K Bbl60pa anHu,mnmaanoM CXeMbl N 21eMeHTOB
HarpeBaTeanoM CNCTEMbI BAKYYMHOIo TEXHOJIOTMY4ECKOro o6opyuosava

OnpenensTb NoC/ief0BaTEIbHOCTb U METOAMKY PAaCYeTOB M BbIbOpa NPUHLMMNANBHOM CXEMbI U 3/IEMEHTOB
CUCTEMBI OXNIaXKAeHNS BaKyyYMHOIr0 TEXHOI0rM4eckoro obopynoBaHms

OI'IDED,EJ'IFITb nocnenoBaTesibHOCTb U METOAUKY PaCHETOB U Bbl60pa ﬂpI/IHLI,I/IﬂI/IaJ'IbHOIZ CXEeMbl N 2N1EMEHTOB
CNCTEMbI MHEBMOMUTaHNA BaKYyMHOIo TexHoJ10rn4eckoro o6opyuosaHV|s=|

O60ocCHOBbLIBaTH MOC/IEA0BATENBHOCTL M METOAMKY BbIOOPa KOHCTPYKLMIA N pacyeTOB BaKyyMHON KaMepsbl,
LU/I030BOV KaMepbl U BHYTPUKAMEPHLIX 3/IEMEHTOB BaKyyYMHOIro TEXHO0rnYeckoro obopynoBaHums

O60CHOBLIBATb NOC/EA0BATEILHOCTL U METOAVKY BbIOOPa KOHCTPYKLMIA U PaCcYeTOB paM BaKyyMHOro
TEXHOI0rnM4eckoro obopynoBaHus

O60CHOBbLIBaTb MOC/I€A0BATENLHOCTb U METOAUNKY Bbl60pa KOHCprKLI,I/IIZ N paC4ETOB OCHACTKN U
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BCMOMOraTe/ibHOro 06opy0BaHNs 31eKTPOBaKYYMHOr0 1 MoynpoBOAHMKOBOMO NPOVN3BOACTBA

Pa3paﬁaTblBaTb TUNoBble CbOprI TeXHNYECKNX 3afaHNIN Ha CUCTEMBI KOHTPOIA 1 ynpaBaeHNa ana
BaKyyMHOIo TexHoJs1i0rn4eckoro o6opyu03ava N pekoMmeHOoauun no nx 3anoJIHEHUIO

Pa3pabaTbiBaTb TUMOBbIE (HOPMbI TEXHWYECKMX 3aAaHWUI Ha OCHACTKY 1 BCMOMOraTesibHoe 060pyAoBaHue
3/1eKTPOBaKYYMHOI0 1 NMosyrnpoBOAHUKOBOI0 NPON3BOACTBA U PeKOMEeHJaLlun No UX 3anosiHEeHNO

OnpenensTb cneunanbHble TpeboBaHMS K BaKyyMHOMY TEXHOI0rM4eCckoMy 060pyL0BaHNIO
Pa3pabaTbiBaTb NMOC/NEA0BATENbHOCTL NMPOEKTUPOBAHMNS BaKyyMHOI0 TEXHOJIOrNYeCKoro 060pyLoBaHms

OnpenensTb TpeboBaHNs K YC/I0BUAM NPOBEAEHUS MPOU3BOACTBEHHbIX UCMbITAHWUIA BaKyyMHOr0
TEXHOI0rM4eckoro obopynoBaHus

Pa3pabaTbiBaTb anroputm 06paboTKm pe3ynbTaToB MPOM3BOACTBEHHbIX UCMbITAHUIA BaKyyMHOrO
TEXHO/I0rMYeCcKoro 060py0BaHUSA C NCMOJIb30BAHWEM TEKCTOBbIX PELAKTOPOB, IEKTPOHHbLIX Tabnu,
CUCTEM KOMMbIOTEPHOW anrebpbl U rpacmyeckmx pefakTopoB

OhopMNsATL NPOU3BOACTBEHHO-TEXHNYECKYHO OKYMEHTALNIO B 6YMa)KHOM U 3/1IEKTPOHHOM BUE C
CNOJIb30BaHNEM TEKCTOBbLIX PEAAKTOPOB, CUCTEM KOMMbloTepHON anrebpbl, CAD-cucTeM 1 rpaduyeckunx
pefakTopoB

HeobxoonMble 3HaHWS
TexHnyeckme TpeboBaHUS, NpeabABSIIEMbIE K BaKYYMHOMY TEXHOIOrMYeCKoMYy 060pya0BaHNIO

locyfapCTBEHHbIE CTaHAAPTHI W JIOKaJIbHbIE aKThbl, onpeaensoume TpeboBaHNs K BaKyyMHOMY
TeXHOJIornyeckomy obopyoBaHm0

TpeboBaHMA BaKyyMHOW MMrneHsbl
TpeboBaHMA 0XpaHbl TPYAa, NOXKaPHOW, MPOMBILLIEHHOW 1 3KOJIOrnyeckon 6e3onacHoOCTy
MpuMeHseMble B OpraHu3aLmm MeTOAMKN NPOEKTUPOBaHUSA BaKyyMHOro TeXHOI0rn4yeckoro obopynosaHums

MopsaoK 0hOPMAEHNS TEXHUYECKNX 3adaHWNI Ha NMPOEKTNPOBAHNE BaKyyMHOIr0 TEXHOJIOMMYECKOro
obopynoBaHus

MpaBnna akcnayaTauumy BaKyyMHOR0 TEXHOI0rMYeckoro obopyaoBaHus
KOHCTPYKTMBHbIE 0COBEHHOCTM BaKyyMHOro TEXHOIOrM4eckoro obopynoBaHums
MeToAMKK pacyeTa 3KOHOMUYECKON 3PPEKTUBHOCTI

EQvHasa cucteMa KOHCTPYKTOPCKON OOKYMEHTaumnm

EovHaa cuctema LOMYyCKOB M NOCafoK

STanbl NPOEKTMPOBAHUS BaKYYMHOIr0 TEXHOOrMYeckoro obopyaoBaHms
MeToLbl BaKyyMHOr0 pacyeTta

MeToAbl TENJIOBOro pacyeTa

0cobeHHOCTM CXeM M KOHCTPYKLNUIA 31EMEHTOB BaKyyMHbIX CUCTEM
0OcobeHHOCTM CXeM N KOHCTPYKLNIA 3IEMEHTOB ra30BbIX CUCTEM
OCobEHHOCTMN CXEM N KOHCTPYKLIMIA 3N1EMEHTOB CUCTEM Harpesa

MaTepuansl BaKyyMHOIZ TEXHUKW, X CBOWCTBaA U obnacTu npuMeHeHn4d
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CXeMbl 1 3N1EMEHTbI CUCTEM OXJIaXKAEHNSA U MHEBMOMNUTAHUS
KOHCTPYKLMKN BaKyyMHbIX KaMep 1 BHyTPMKaMEpPHbIX YCTPONCTB
KOHCTPYKLMKN CUCTEM LUJIO30BaHNSA U Neperpyskn nsaenui
KOHCTPYKLMWN BBOAOB ABUXEHUS U 3NEKTPUYECKNX BBOLOB
KOHCTPYKLMKN 31eMEHTOB BaKyyMHO 1 aTMOCHEPHOW TENION30SLMUN

Buabl, KOHCTPYKLUM U Ha3HAYeHWe YCTPOMCTB Ans obecrneveHns NpomblieHHOW 6e30nacHOCTM B
3/71eKTPOBaKyyMHOM 1 MOJYNPOBOAHNKOBOM MPOU3BOACTBE

MpaBuaa ohopMIEHNS MPOEKTHON U KOHCTPYKTOPCKOW JOKYMEHTALMM Ha BaKyYMHOE TEXHOIOrn4eckoe
obopynoBaHue

MopsioK COrTAacOBaHNA U YTBEPXXAEHNA METOLNK NMPOEKTMPOBAHUS BaKYYMHOI0 TEXHOIOMMYECKOro
obopynoBaHua

rOCy,EI,apCTBeHHbIe CTaHOapPThl N NOKaJIbHbIE aKThbl, perjiaMeHTUpytoLimne BonpocChbl 3J;IEKTPOHHOIO U
GYMa)KHOFO nenonponssoacTBa

TeKcToBble pelakTopbl (MPOLECCOpPbI): HAMMEHOBAHUS, BO3MOXHOCTY U MOPSAA0K paboTbl C HAMK
Mpachmyeckme peaakTopbl: HAVMEHOBAHUSA, BO3MOXHOCTY 1 MOPSAOK paboTsl C HAMM
CAD-CUCTEMBI: HAaMEHOBAHUS, BO3MOXHOCTU 1 NOPSA0OK paboThl C HUMK

CMCTEMBI KOMMbIOTEPHOW anrebpbl: HAMMEHOBAHNS, BO3MOXXHOCTY 1 NOPSAAOK PaboThl C HAMK

MpuknagHble nporpaMmbl Anas paboThl C 31EKTPOHHLIMK TabanuaMn: HaMeHOBaHNS, BO3MOXXHOCTMW U
nopsaok paboTbl B HUX

Jpyrue xapakTepucTrkm

IV. CBeaeHMs 06 opraHm3aumsx - pa3paboTymkax NnpodPecCcMoHabHOro CTaHaapTa
4.1. OTBETCTBEHHAsA OpraHM3aLuns-pa3paboTymnk

000 "Coto3mall KoHcanTuHr", ropog Mocksa

[eHepanbHbIA UPEKTOP
AHppees Vnbs AnekcaHLpoBuY

4.2. HanmeHoBaHMA opraHusaunii-pa3paboTynkos

1A0 "PameHckoe npnbopocTpouTesbHoe KOHCTPYKTOPCKoe 6iopo", ropon PameHckoe, MockoBckas obnacTb
2Accoumauus "Niura conencTama 060POHHLIM opraHu3aunsam"”, ropoa Mockea

3000P "Coto3 MmalWnHocTpoutenen Poccun", ropon Mocksa

4000P "2kocepa", ropog Mocksa

5MAO "Ky3Heuos", ropog Camapa

6CoBeT no nNpodecCnoHanbHbIM KBaNMpUKaLUaM B MaLLMHOCTPOEHUK, ropo Mocksa

7Or60Y BO "MOCKOBCKUIA FrOCYAapCTBEHHbIN TEXHNYECKUA YHUBEPCUTET MMeHn H.9.baymaHa
(HaUMOHaNbHLIN UCCNenoBaTeNbCKMI YHUBEpCUTET)", ropod MockBa

8DI'BY "BcepoCCMnCcKnin Hay4Ho-UCceaoBaTeNbCKA MHCTUTYT Tpyaa" MuHTpyaa Poccun, ropoa MockBa
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