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II1. XapakTepucTika 00001eHHbIX TPYAOBbIX QyHKIHIi

3.1. O6o0mennas TpyAoBas QyHKIHUA

ObecneueHne NPOCKTHPOBAHUSA BaKyyMHOTO
HanMeHoBaHHe | TEXHOJIOTHYECKOTO 000PYIOBaHUS Kox A Yposenb 4
o KBaTM(UKaLUK
9JIEKTPOHHON ITPOMBIIUIEHHOCTH
Bo3moxHbie TexXHUK-KOHCTPYKTOp BaKyyMHOI'O TEXHOJIOTHYECKOTO 000PYIOBaHUS DIIEKTPOHHOM
HauMEHOBAHUS | IPOMBILLIEHHOCTH
JOJDKHOCTEM, TexXHUK-KOHCTPYKTOp BaKyyMHOT'O TEXHOJIOTHYECKOTO 000pyI0BaHUS 3IIEKTPOHHOM
npodeccuii npoMbIuieHHOCTH I kaTteropuun
pabouux TeXHHUK-KOHCTPYKTOpP BaKyyMHOT'O TEXHOJIOTHYECKOTO 000PYIOBaHHUS 3JIEKTPOHHOM

npombiuieHHocTd [ kateropuu
TeXHUK-KOHCTPYKTOP
Texnuk-koncTpykrop II kareropuun
TexHuk-koHCTpYKTOp I Kateropun

HYTI/I JOCTHXCHUA KBaJII/I(i)I/IKaIII/IPI

ObpazoBaHue u

Cpennee npodeccnoHanbHOE 00pa3oBaHUE — MPOrPaMMEBI IOATOTOBKH CIIEIUAIHCTOB

obyuenue CpeHero 3BeHa

OmprT Jlisa Texuuka-koHcTpykropa Il kareropuu He MeHee TpeX MecAleB B JOJDKHOCTH

TpPaKTUYECKOH TEeXHUKa-KOHCTPYKTOpa

paboThI Jg TexHMKa-KOHCTpYKTOpa I kaTeropnu He MEHee LIECTH MECAIEB B TOJDKHOCTH
TE€XHHUKa-KOHCTpyKkTopa Il kareropuu

Ocobgie IIpoxoxxaenue 06s13aTeNBHBIX NPEABAPUTEIBHBIX 1 IEPHOANYCSCKUX MEIUIIMHCKHX

yCIOBHS ocmotpos?

JOmycKa K I[Tpoxosxaenne 0OydeHns MepaM II0XapHO# Ge3onacHocTH’

pabote IIpoxoxxnenue oOy4deHus 10 OXpaHe TPyAa ¥ MPOBEPKH 3HAHUA TpeOOBaHHH OXpaHbI
Tpyna’

Hpyrue -

XapaKTEePUCTHKH

CrnpaBouHas nH$popMaIus

HanmeHnoBanue Kox HaumenoBanue HavaisHOU Ipynnsl, JODKHOCTH, podeccHu wia
JOKYMEHTa CHENHMATbHOCTH, HAIIPABJICHHASA OATOTOBKA
OK3 3115 TexHUKN-MeXaHUKN
EKC’ - TeXHHUK-KOHCTPYKTOP
OKIITP? 204016 TeXHHUK-KOHCTPYKTOP
Ilepeunu CI1IO° | 15.02.17 MoHnTtax, TeXHH4YeCKOe 00CTyKMBaHHE, SKCIUTyaTallus ¥ PEMOHT
IPOMBIILIEHHOTO 000pyI0BaHUA (TI0 OTPaCIIIM)

3.1.1. TpynoBas pyHKIHUA

HaumeHoBanne

IIpoexTupoBanue 3J1IEMEHTOB KOHCTPYKIIMH Vposens
BaKYyMHOI'O TEXHOJIOTHYECKOTO 000PYIOBaHHS Kon | A/01.4 | (momyposens) 4
3NEKTPOHHOMN IIPOMBIIILIEHHOCTH KBaIH(HKALHH




TpynoBsie BrisBieHHe KOHCTPYKTHBHBIX M TEXHOJIOTHYECKHX OCOOEHHOCTEH y3]I0B BaKyyMHOTO
JeicTBUS TEXHOJOTHYECKOro 000pyIOBaHHS 3JIEKTPOHHON TPOMBIIUICHHOCTH
BrinonHenue dyepTexeil OTENbHBIX Y3JI0B U JeTalell BAKYyMHOTO TEXHOJIOTMYECKOTO
000pyIOBaHM 3EKTPOHHON IPOMBIIIICHHOCTH
Heo6xonumsre AHamm3upoBaTh 4YepTeXH COOPOYHBIX EOUHHUI BaKyyMHOIO TEXHOJIOTHYECKOTO
YMEHHS 000pyTOBaHUSA JIEKTPOHHOM POMBINIIIEHHOCTH
Ilpom3BomuTs  pa3paboTKy  depTexeil  OTAENbHBIX  JleTalield  BaKyyMHOTO
TE€XHOJIOTHYECKOT0 obopynoBaHus 3NEKTPOHHOMN IPOMBIIITIEHHOCTH c
ucnons3oBanueM CAD-cucteMsl (mepedeHb COKpallleHHH NpHBEAECH B paznene V
1po¢eCCHOHATILHOTO CTaH/1apTa)
Heob6xoaumeie TumoBoe TexHOJNIOrH4YecKoe 000pydOBaHHE I peai3allii BaKyyMHBIX IPOILIECCOB
3HAHUS 9JIEKTPOHHON IPOMBIIUIEHHOCTH
Ennnas cuctema KOHCTPYKTOPCKON JOKYMEHTAlUH
Ennnas cuctema JomyckoB U 10CaJI0K
WHCTpyKIIMM 1O  SKCIUTyaTaili THUIIOBOIO BaKyyMHOIO  TEXHOJIOIHYECKOTO
000pyA0BaHUs SNIEKTPOHHOM NPOMBIIIEHHOCTH
OCHOBBI IPOMBINICHHOM 0€30I1aCHOCTH B 3JIEKTPOHHOM POMBIIUIEHHOCTH
TpeboBaHus BAKYYMHOM THTHEHBI B 3JIEKTPOHHO IPOMBINUIEHHOCTH
TpeboBanuss oxpaHsl TpyAa, IIOKapHOH, IPOMBINIUIEHHOM M 9SKOJOTHYECKOM
6e30MacHOCTH
Tunossie KOHCTPYKITUH TEXHOJIOTHYECKUX HCTOYHUKOB BaKyyMHOTO
TEXHOJIOTHYECKOr0 000pYIOBaHUS 3JEKTPOHHON IMPOMBIIUIEHHOCTH
TunoBble KOHCTPYKIUMH BaKyyMHBIX KaMep H BHYTPUKAMEPHBIX JJIEMEHTOB
BaKYYMHOTO TEXHOJIOTHYECKOT0 000PYAOBaHHs 3JIEKTPOHHOMN IPOMBIIUIEHHOCTH
TunoBsie KOHCTPYKIMHM BHEIIHUX W BHYTPEHHHUX CHCTEM HarpeBa BaKyyMHBIX KaMep,
H3JeNHMA U 3JIEMEHTOB BaKyyMHOI'O TEXHOJIOTHYECKOTO 00OpyIOBaHMS 3JIEKTPOHHOM
MPOMBIIIICHHOCTH
HoMmeHKIaTypa THIOBBIX AJIEMEHTOB BaKyyMHBIX U Ta30BBIX CHCTEM BaKyyMHOTO
TEXHOJIOTHYECKOT0 000pYyIOBaHUS SJIEKTPOHHONW MPOMBINUICHHOCTH
CAD-cucteMbl: HaUMEHOBaHUS, BO3SMOXXHOCTH M MOPSAJIOK pabOThI C HUMHU
Apyrue -
XapaKTEpUCTHKH

3.1.2. Tpynosas dyuxuus

Brmmosnnenune HSMepeHHﬁ TCXHOJIOTHYCCKHUX v
OBCHb i
napaMeTpoOB IIPH IMTPOU3BOACTBCHHBIX UCIIBITAHUAX p
e R L A Kox | A/02.4 | (nomyposems) | 4
BaKYYMHOTO“TeXHOHOFHqCCKOFO 000pYyAOBaHHUA KBaJIlrI(l)PIKaI.II/H/I
JJICKTPOHHOHU TIPOMBINIJICHHOCTH
TpynoBsie IToaroToBKa CpEeACTB H3MEPEHHS K IPOBEJCHHIO H3MEPEHHMH Ul ONpENETCHHS
neiicTBas JEHCTBHTENBHBIX ~ 3HAYEHHH  KOHTPOJMPYEMBIX  [IAPAMETPOB  BaKYYMHOIO

TEXHOJIOTHYCCKOI'O 060py110BaHH}I BJIeKTPOHHOﬁ IIPOMBINUICHHOCTHA

I/I3MepCHI/IC TEMIICPATYPHI B BaKY}’MHOﬁ KaMepe, Ha BHYTPUKaMEPHBIX JJICMEHTAaxX U B
NOAKOJIIAYHOM IIPOCTPAHCTBE (B CJ1y4a€ BHCIIHETO HarpeBa)

V3sMepeHne oCTaToYHOrO W pabodvero AaBieHHs B BaKyyMHOH Kamepe BaKyyMHOTO
TEXHOJIOTHYECKOTO 000PYAOBaHUS 3NEKTPOHHOMH POMBINUICHHOCTH

KOHTpOJIb BpEMCHHN Harp€pa, BbIACPKKH H OXJIAXKIACHUS

KoHTpoJIb BpeMEHH AOCTHIXKCHHS OCTATOYMHOrO JaBJICHMS B BaKyyMHOH KaMmepe H
BPEMEHH €€ pa3repMeTH3aluu




KoHTposb ra3zoHaTekaHHs B BaKyyMHYIO KamMepy BaKyyMHOI'O TEXHOJIOTHYECKOTO
000pyIOBaHUS JIEKTPOHHON NPOMBIITIEHHOCTH

I/I3MepeHne pacxoga TEXHOJIOTHUYCCKHUX I'a30B

KoHTpons cocraBa octraTouHoii atMochepsl B BaKyyMHOH KaMmepe BaKyyMHOTO
TEXHOJIOTHYECKOro 000pyA0BaHus 3JIEKTPOHHOH IIPOMBIIIITIEHHOCTH

Pel"I/ICTpaIII/DI PE3YNLTATOB BBIIIOJIHECHHBIX I/IBMCPCHPIﬁ TEXHOJIOTHYECKHUX IIapaMCTPOB
B HpOI/I3BOJICTBCHHOﬁ JOKYMCHTAIlUH

Heob0xomnMsie
yMEHHS

HaCTpaI/IBaTI) H IOJKIIOYATh CpEACTBA H3MCPCHHA TEXHOJIOTHYECKHX IIapaMETPOB
BaKYYMHOI'O TCXHOJIOTHYECKOr'o 060py11013am»m SHCKTpOHHOﬁ MPOMBINUICHHOCTH

Hcnons3oBars cpeacrea HU3MEPEHHUA A KOHTPOJIA IIapaMETpPOB BaKyyMHOI'O
TEXHOJIOTHYCCKOTO 060py,IIOBaHI/IH SHCKI’pOHHOf/‘I IIPOMBINUICHHOCTHU

OdopMIATs NPOM3BOJACTBEHHYIO JOKYMEHTAMIO MO pe3yjbTaTaM HW3MepeHHi
MapaMeTpoOB  BaKyyMHOTO  TEXHOJOTHYECKOIO  OOOpYyHOBaHHS  SNIEKTPOHHOM
TPOMBIIIICHHOCTH

Hcnonp30BaTh TEKCTOBBIE PeNaKTOPHI (IPOLECCOPHI) M AJIEKTPOHHBIE TaONHLIBI IS
CO3/IaHus IPOU3BOACTBEHHON TOKYMEHTAUUU

ITpuMeHsATs CpeACcTBa HHAWBHAYAIGHON 3aI0UTHI ¥ BAKYYMHOMH I'MTHEHBI

Heo0OxoauMmsie
3HAHUS

OCHOBHEIE TCXHHUYCCKHE XapaKTECPUCTHUKH, KOHCTPYKTHBHBIC OCO6CHHOCTI/I,
HasHAQ4YCHUC W IIPUHIIAIIBI JeiCTBUA CpeaCTB HU3MCPCHHA NAPaMETPOB BaAKYYMHOTO
TCXHOJIOTHYCCKOI'O o6opy11013aHH;1 SHCKTPOHHOP'I ITPOMBINUIEHHOCTH

Meroauka mpoBepkH pabOTOCIIOCOOHOCTH CpEeACTB H3MEPEHMS, NPHUMEHAEMBIX B
BaKyyMHOM TE€XHOJIOTHYECKOM 000pYAOBAHUH IEKTPOHHON NPOMBIIIIIEHHOCTH

TumoBble mapaMeTpsl BAKYYMHBIX TEXHOJIOTHYECKHX IIPOLECCOB BaKyyMHOTO
TEXHOJIOTHYECKOT0 000pYAOBaHHUS JEKTPOHHOH NPOMBIILICHHOCTH

MeTtoonyeckue JOKYMCHTBI, PCTIIaMCHTHPYIOIMIHE BOIIPOCHI HNPHMCHCHHS CpEACTB
H3MCPCHHUA ITapaMETPOB BaKyYMHBIX TCXHOJIOTHYECKHX IIPONECCOB, PCATN3YEMBIX B
BaKYYMHOM T€XHOJIOTHYCCKOM o6opyz103amm BHCKTPOHHOﬁ HIPOMBINIIICHHOCTH

MeTtoam: I/I3MepeHI/Iﬁ nmapamMeTpoB BaKYYMHBIX TEXHOJIOTMYCCKHX IIPOIECCCOB,
pealn3ycMbIX B BaKyyMHOM TCXHOJIOTHYCCKOM o6opy11013amm 3JICKTpOHHOI71
IMPOMBINUIICHHOCTH

Buipl, KOHCTPYKIUH, Ha3HAYECHHE, TOTPEITHOCTh NU(PPOBHIX M aHAJIOTOBBIX JaTIYAKOB
BaKyyMa, MaHOMETPOB, MaHOBaKyyMMETpOB, pacxoJOMEpOB, TepMoIlap, JaTIYNKOB
TEMIIepaTyphl, NHPOMETPOB, MPHUMEHSAEMBIX B BAaKyyMHOM TEXHOJIOTHYECKOM
000pyIOBaHMH IS SIEKTPOHHON IMPOMBIIIIEHHOCTH

TexcroBbie penakTopsl (IIPOLIECCOPHI): HANMEHOBAaHHS, BO3MOXKHOCTH H TOPSIOK
paboThI B HUX

Hanna,nHme IIporpamMmbl IJIsd pa6OTI>I C IJICKTPOHHBIMH Ta6JII/II.IaMI/II HaUMCHOBAaHHs,
BO3MOXXHOCTH H IIOPSAAOK paGOTBI B HUX

TpeGoBanus BaKyyMHON T'MTHEHBI

TpeboBaHus oXpaHbl TpyAa, IIOKapHOH, MPOMBIIUIEHHOM M  3KOJIOTHYECKOM
0e30macHOCTH

Hpyrue
XapaKTePUCTHKH

3.1.3. TpynoBas dpyHkuus

BeeHre y4eTHOM JOKyMEHTAIMH 110 BAKYYMHOMY VposeHs

HanmenoBaHue & TEXHOJIOTHYECKOMY 000pYIOBaHHIO 3ICKTPOHHOM Kon | A/03.4 | (momyposens) = 4

IPOMBIIIJICHHOCTH KBTM(UKALMH




TpynoBeie
JeiicTBAA

C6op u ouudpoBka AaHHBIX O pa3pabaTbIBAEMOM BaKyyMHOM TEXHOJOTHYECKOM
000pYHOBaHHHM I 3JICKTPOHHOH NPOMBIIUIEHHOCTH, COOPOYHBIX €IWHHUIAX H
JIETAIAX

Benenune snekTpoHHBIX Tabnmuu ¥ 06a3 JaHHBIX MO pa3pabaThIBaEMOMY BaKyyMHOMY
TEXHOJIOTHYECKOMY OOOPYAOBaHHMIO 3JIEKTPOHHOH IPOMBINLIIEHHOCTH, COOPOYHBIM
€IMHUIAM U JIeTaIsIM

Heob6xoauMbie
YMEHHUS

OOpabaTpiBaTh B MAaIIMHOYMTAEMOM BHAe HH(GpoOpManuio o0 pa3pabaTeIBacMOM
BaKyyMHOM TEXHOJIOTHYECKOM 0OOpyIOBaHHMH 3JIEKTPOHHOH NPOMBIIIICHHOCTH,
cOOPOYHBIX EIMHUIIAX U IETAIISAX

Co3zaBaTh SJIEKTpOHHBIE TaOMMIBI W 0a3bkl MAaHHBIX MO pa3pabaThIBaEMOMY
BaKyyMHOMY TEXHOJIOTHYECKOMY 060pya0BaHHIO UL 9JIEKTPOHHOIM
HPOMBIILIEHHOCTH, COOPOYHBIM €IMHUIAM U JIETAISAM

Hcnonb3oBars anextponnble Tabmuusl 1 CYB]] u 6a3amu 3HaHU# 11 oGopMIIeHUS
IIPOM3BOJICTBEHHOM JOKyMEHTAllUH

Heob6xoauMere
3HAHHS

Meroauka cOopa 1 orudpoBKH HHPOPMAIHK

TpeOoBanus k paboTe Ha aBTOMAaTH3UPOBAHHBIX pabOYMX MECTaX, OCHAIIEHHBIX
MPUMEHSEMBEIM B OpPraHW3allid MPOrPaMMHBIM OOECIEYEHUSM M BKIIOYCHHHIM B
JIOKAJIBHYIO, a4 TAK)KE BHEIIHIOIO CETh

ITpuknagHble IporpaMMsl U1 paboTHI € HNEKTPOHHBIME TabJIHIaMH: HaUMEHOBAHHS,
BO3MOXXHOCTH M IIOPSIOK pabOTHI B HUX

CVYB]l: HaumeHOBaHUS, BO3MOXHOCTH 1 NOPSIOK pabOTHI ¢ HUMH

OCHOBHBIE npaBujia BEICHUA HpOI/ISBO,I[CTBeHHOﬁ JOKYMCHTAllUU

Apyrue
XapaKTCPUCTHKH

3.2. O600mennas TpyAoBas pyHKIHSA

ITpoexTHpoBaHHE HECIOKHOTO BaKyyMHOTO

HaumeHoBaHHe | TEXHOJIOTHYECKOTO 000pYAOBaHUS Kox B YpOBeHb 5
o KBanupUKaHuu

3JIEKTPOHHOH NPOMBIIUIEHHOCTH
Bo3MmoxHBIE NHxeHep-KOHCTPYKTOP BaKyyMHOT'O TEXHOJIOTHYECKOTO 000PYAOBaHUSA
HaMMeHOBaHHsA | VMIHXEHep-KOHCTPYKTOP BaKyyMHOIr0 TeXHoJornueckoro obopyznoBanus III xkareropuu
JOJDKHOCTEH, HmxeHep-KOHCTPYKTOp
upodeccuii Wnxenep-koncrpykrop Il kaTeropun
pabounx

ITyTa moCTHKEHWUS KBATADUKAITUY

OOpa3zoBanue u

Cpennee npodeccuonanbHoe 06pa3oBaHie — POrPaMMBbI MMOJArOTOBKH CHEHAIMCTOB

oOyueHHue CpEeIHEero 3BeHa
170) 0
Bricmee o6pa3oBaHue — OakajlaBpuaT
Onswit JIna DoIDKHOCTEH HIbKeHepoB 6e3 KaTeropud He MeHee ABYX JIET TEXHHKOM-
pPaKTUYECKOH KOHCTPYKTOPOM IIPH HAJIMYMH CPEAHET0 MpodeccuoHanbHOro oOpa3oBaHus 10
paboTsI IporpaMMam MOATOTOBKH CIIEHHAAIMCTOB CPEAHETO 3BEHA
Jns nomkHocTeli uHxkeHepoB [1I kaTeropyy He MEHee LECTH MECAIEB B IOIDKHOCTH
HH)KECHEpa-KOHCTPYKTOpa 6€3 KaTeropuu
Oco0rIe [IpoxosxaeHne o0sA3aTeNbHBIX NpeABAPHTENbHBIX H MEPHOANIECKAX MEAUIHHCKHX
yCIIOBHS OCMOTpPOB

JOITyCKa K

IMpoxoxxaenue 00y4eHns MepaM NoxapHO¥H 6€301acHOCTH




pabote IIpoxoxaeHue oOydeHHs 110 OXpaHe TPy/a U IPOBEPKH 3HaHUA TpeOOBaHU OXpaHBI
TpyAa

Hpyrue -

XapaKTEePUCTHKH

CopaBounas uH(popMaLsL

HammeHoBaHue Kox HanmMeHoBaHHE HaYaJIbHOM IPYNIE], JODKHOCTH, IPOGECCHH HITH
JIOKYMEHTa CHEeNUAILHOCTH, HAIPABJIEHHUs TOJTOTOBKH
OK3 2144 HHxeHepbI-MeXaHUKHI
EKC - HHxeHep-KoOHCTPYKTOP
OKIIATP 201524 VHxeHep-KOHCTPYKTOP
IMepeunu CIIO | 15.02.17 | MonTax, TexHUYeCKOe 00CITyKUBaHUE, SKCIUTyaTal[ds H PEMOHT
HPOMBIILIEHHOT0 000pyoBaHus (II0 OTpacysiM)
[Tepeunn BO | 11.03.04 | DnekTpoHHKa ¥ HAHODIEKTPOHHUKA
15.03.02 | TexHonormueckue MauMHbI 1 000pyAOBaHHE
28.03.02 Hanounxenepus

3.2.1. TpynoBas pynkuus

KoHcTpynpoBaHHe HECTIOKHOTO BAKYYMHOTO Vposenn
HamMeHoBaHMe | TEXHOJOTMYECKOTO 00OpYAOBaHUS IICKTPOHHOU Kon | B/01.5 | (momypoBens) | 5

MPOMBIIUIEHHOCTH KBaNHHKALAH
Tpynoesie BeiGop TpeOyeMbIX THIIOB  OTKa4HBIX  CpPEACTB, 3allOPHOH  apMaTyphl,
IeicTBuA TE€XHONOTMYECKUX HCTOYHHKOB, HArpeBaTEIbHOTO M OXJIAJUTENbHOTO YCTPOMCTB,

BHYTPHKaMEpHBIX 3JIEMEHTOB, KOHQHUTypaluy KaMephl M TabapuTOB

AHanmu3 aHaJIOroB M IIPOTOTHUIIOB HECJIOXXHOI'0O BaKYyMHOI'0 TCXHOJOIHYCCKOI'O
o6opy1103aHH;1 SHCKTPOHHOﬁ IPOMBIIIJICHHOCTH U €TI0 3JICMCHTOB

Ananmms 3aTrpaT Ha H3roTOBJICHHE HECIOXHOI0 BaKyyMHOI'0 TCXHOJIOTHYCCKOIro
060py,£[0BaHI/ISI SHCKTPOHHOﬁ MPOMBINNICHHOCTH H PACXOA0B Ha €r0 3KCIUTyaTalluIO

BI:I60p H COIIaCOBaHHE€ 3KOHOMHYECKH OOOCHOBAaHHOTO BapHaHTa HECIIO0XHOIo
BaKYyMHOI'O TCXHOJIOTHYCCKOI'O o6opy,u013aﬂnx BHCKTPOHHOﬁ IIPOMBINIJICHHOCTH

Pacuer  >¢¢exkTHBHOH  CKOPOCTH  OTKAa4KH  HECJIOXHOIO  BaKyyMHOTO
TEXHOJIOTHYECKOTO 000pYA0BaHHS 3JEKTPOHHOM POMBIILUICHHOCTH

HpOCKTPIpOBaHI/Ie BaKYYMHOﬁ CHACTCMEI HCCIIOXXKHOI'0 BaAKYYMHOTI'0 TEXHOJOTHICCKOI'O
O60py,ZIOBaHI/I$I SHCKTpOHHOﬁ TIIPOMBINIICHHOCTH

HpOCI(TPIpOBaHI/Ie HaneBaTeJIBHOﬁ CHCTEMBI HECCJIOXXHOI'O
TCXHOJIOTHYCCKOTO o6opy11013amm 3JICI(Tp0HH0171 NPOMBINIJICHHOCTH

BaKyyMHOTO

IIpoexTnpoBanne BaKyyMHOH Kamepbl H BHYTPHKaMEPHBIX DJIEMEHTOB HECIIOKHOTO
BaKyyMHOTO TEXHOJIOTHYECKOT0 000py/I0OBaHHUS NEKTPOHHON IPOMBIIUIEHHOCTH

HpOCKTPIpOBaHHe ra3oBoii CHCTEMBI HECJIOXKHOTO BAKYYMHOI'0 TE€XHOJIOTHYCCKOI'0
O60py110BaHI/I}I 3JIeKTp0HHOﬁ IIPOMBINJIEHHOCTH

IIpoexkTupoBaHHE CHCTEMBI OXJIAKIECHHSA HECIIOKHOTO BaKyyMHOT'O TEXHOJIOTHYECKOTO
000pyIOBaHNS ICKTPOHHOH IPOMBIIIIIEHHOCTH

IIpoexkTHpoBaHHE  CHCTEMBI  NHEBMOIMTAHHSA  HECIIO)KHOTO  BaKyyMHOTO
TEXHOJIOTHYECKOTO 000pYAOBaHMS 3JIEKTPOHHOMH POMBINIICHHOCTH
IIpoexTpoBaHHE  KOPHYCHBIX  KOHCTPYKHHH  HECIIOXKHOIO  BaKyyMHOTO
TEXHOJIOTHYECKOTO 000pYyAOBaHHS 3JIEKTPOHHOH HPOMBIIUICHHOCTH
[IpoekTpoBaHHEe TPHUBOAOB M MEXAaHH3MOB BpallleHUS M  IepeMeIleHHs

BHYTPHUKaMCPHBIX 3JICMCHTOB, nBepeﬁ, KPBIIICK, KOJIIIAKOB W KOXYXOB HCCJIOXHOIO
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BaKyYYMHOTI'O TEXHOJIOTHYCCKOI'O oﬁopynona}n/m 3HeKTp0HH0171 IIPOMBINUICHHOCTH

IIpoexTHpoBaHHE 3IIEMEHTOB 3a3eMJICHHS, OJOKMPOBOYHBIX YCTpPOMCTB, 3alUTHHIX
KOXYXOB U OIpa)KICHHH HECJI0)KHOTO BaKYyMHOI'O T€XHOJIOTHYECKOT0 000pYAOBaHHUS
3JIEKTPOHHOM NPOMBIIIICHHOCTH

Otpaborka pgetasieit ¥  cOOpPOYHBIX  €AMHHII  HECIOXHOTO  BaKyyMHOTO
TEXHOJIOTHYECKOTO  00OpyJOBaHHS  JJIEKTPOHHOM  IPOMBIIUIEHHOCTH  Ha
TEXHOJOTMYHOCTh C YYETOM IIPOU3BOACTBEHHBIX BO3MOXHOCTEH OpraHu3aluu-
H3rOTOBUTEISA

Pa3pa60T1<a U COrjjaCcoBaHHC HHCTPYKIHH II0 IJ3KCIIIyaTalud Ha HECIO0XHOC
BAaKYYMHO€ TCXHOJIOTHICCKOC 060py1IOBaHI/Ie BHCKTPOHHOﬁ MIPOMBINUJICHHOCTH

ABTOPCKHMI Haq30p NMPH M3rOTOBICHHH JeTaleid U COOPOYHBIX EIHHHUI] HECIIOXHOTO
BaKyyMHOT'O TEXHOJIOTHYECKOTO 000PYAOBaHMS AJIEKTPOHHO IPOMBIILICHHOCTH

CornacoBanue TEXHAYECKOH JAOKYMCHTaUHA HECJIOXKHOTO BaKyyMHOI'O
TCXHOJIOTHYCCKOIO o60py11013aHn;1 BHCKTPOHHOﬁ ITPOMBINIVICHHOCTH C PYKOBOACTBOM
NOApa3saACIICHUA 1 SKOHOMHYECKO# CJ'Iy>I(60ﬁ OpraHn3anumn

[TaTeHTHBI MOMCK AHATOTMYHBIX OOBEKTOB HMHTEIUICKTYaJIbHOH COOCTBEHHOCTH B
00J1acTH HECJIOXKHOTO BaKyyMHOTO TE€XHOJIOTHYECKOro o0OpyIOBaHMSA 3JIEKTPOHHOM
MPOMBIILIEHHOCTH

IToAroToBKa TEXHMYECKOW JOKyMEHTAllMd BO B3aHMOJCUCTBHH C IIPaBOBBIM
TOpa3JelIecHHEM JUIS TOJa4YHl 3asBKM O pPErHCTpalyu oO0bEeKTa HHTEIUIEKTyanbHOI
coOCTBEHHOCTH B ()eicpaIbHBI OpraH HCIOJHUTEILHONH BIIACTH, OCYHIECTBIIOLIHIA
HOPMaTHBHO-TIPABOBOE PETYJIMPOBaHME B chepe aBTOPCKOTO IIpaBa U CMEXHBIX IIPaB

Heo0xomuMbie
YMEHHS

AHaJII/IBI/IPOBaTB TEXHAICCKOE 3aJaHNC HAa IIPOCKTHPOBAaHUE HECIIOKHOIO0 BaKyyMHOI'O
TCXHOJIOTHYCCKOI'O 060p}’HOBaHI/IH 3J'ICKTpOHHOI7[ HPOMBINIJICHHOCTH

Hcnons3oBats CYB]] u 6a3bl 3HaHui 711 TOMCKA CX0XKET0 HECTIOKHOTO BaKyyMHOTO
TEXHOJIOTHYECKOr0 000pYAOBaHUS 3JIEKTPOHHOH NPOMBIIUIEHHOCTH, €ro Y3JIOB H
JeTaei "

BhInONMHATE SKOHOMHYECKHE pacde€Thl 3arpaT Ha HU3TOTOBJICHHUE HECIIOXHOIO
BaKYYMHOI'0 TEXHOJIOTHYCCKOI'O 060py110BaHI/ISI SHCKTPOHHOﬁ IIPOMBIITIEHHOCTH H
€ro 3KCIuIyaTanuio ¢ UCII0JIb30BaHUCM TCKCTOBBIX PCAAKTOPOB 1 CAS-cucremsnl

BI:IGI/IpaTI: THNIOpAasMEpPbl OCHOBHBIX Y3JIOB H J3JIEMCHTOB HECJIOXHOI'0O BaKyyMHOT'O
TEXHOJIOTHYCCKOI'O o6opy,u013aHn>I BHEKTPOHHOi/'I IIPOMBINIUICHHOCTH B 3aBUCHMOCTH
OT 3aJaHHOM ITPOU3BOAUTCIIBHOCTH U yCJIOBI/Iﬁ IKCILTyaTalluu

BBINONHATE BakyyMHBIE pacdyeThl 3((EeKTHBHOH CKOPOCTH OTKaYKM M BPEeMEHH
OTKa4K# pabodux KaMep HECIIOKHOTO BaKyyMHOIO TEXHOIOTHYECKOTO 000pyAOBaHUA
9JIEKTPOHHOM IPOMBIIUIEHHOCTH € HCNOJb30BaHHEM CAS-CHCTEM M IPHKIATHBIX
MIPOrpaMM pacdeTa BaKyyMHBIX CHCTEM

BEINOJHATE TEIUIOBBIE pacdeThl CHCTEM BHYTPEHHETO M BHEUIHETO HArpeBa H CHCTEM
OXJIOKICHHUS  HECJIOKHOTO  BaKyyMHOI0  TEXHOJIOTHYECKOro  00OpyJoBaHHS
3JIEKTPOHHO# IPOMBINIJICHHOCTH ¢ ucnonb3oBanueM CAS-cucteM u CAE-cuctem

BEBITONHATE IPOYHOCTHEIE PacdeThl BAKYYMHBIX KaMep, KOPIIYCHBIX KOHCTPYKIIHH H
BHYTPUKAMEPHBIX  3JICMEHTOB  HECIOXXHOTO BaKyyMHOIO  TEXHOJIOTHYECKOTO
000pyHOBaHHs 3EKTPOHHON MPOMBIIUIEHHOCTH ¢ Hcmois3oBanueM CAS-cucreM u
CAE-cucteMm

BBIMOJHAT, KHHEMaTHYECKHE pacyueThl NPUBOJOB M MEXAaHU3MOB BpAIlCHHS H
ICpEeMEICHUsT BHYTPHKAMEPHBIX JJIEMEHTOB, JIBEPEH, KpBINEK H KOJIIAKOB
HECJIOKHOTO  BaKyyMHOTO  TEXHOJIOTHUECKOro  00OpyJOBaHHS  JJIEKTPOHHOM
MIPOMBINUIEHHOCTH ¢ ucnonb3oBaHueM CAS-cuctem u CAE-cucteM

BBIIOJIHATH THEBMATUYECKUE PACcUETHI U BEIOOpa THIIOPa3MEPOB 3IEMEHTOB CUCTEM
ITHEBMOIMTAHAA HECJIO)KHOTO BAaKYYMHOTO TEXHOJIOFMYECKOro 00OpYyAOBaHHS
AJIEKTPOHHOM MPOMBIIIIEHHOCTH ¢ Hcnonb3oBaHueM CAS-cucteM n CAE-cucteM

PaBpa6aTLIBaTI> BAaKYYMHBIC KaMCEpbl W BHYTPHUKAMEPHBIC J3JIEMEHTHI HECJIOXKHOI'O
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BaKyyMHOI'O TEXHOJIOTHYECKOTO OOOpYAOBaHHMS 3JIEKTPOHHONH NPOMBIIUIEHHOCTH C
ucnosib3zoBanueM CAD-cucteM u CAE-cuctem

Pa3pabarbiBaTh BaKyyMHBIC CHCTEMBI HECJIOXXHOTO BaKyyMHOrO TEXHOJOIHYECKOTO
000pyI0BaHUA 3EKTPOHHON NMPOMBIIUIEHHOCTH ¢ Hcnoyib3oBanueM CAD-cucreM u
CAE-cucrem

Pa3pabarpiBaTh ra3oBbIE CHUCTEMBI HECIOXXHOIO BaKyyMHOIO TEXHOJOTHYECKOTO
oGopyIoBaHUA 3JIEKTPOHHON IPOMBILIUIEHHOCTH ¢ HCHoJb30BaHueM CAD-cuctem u
CAE-cucrem

Pa3pabarpBaTh CHCTEMBI OXJIAXKACHUS HECIIOKHOTO BaKyyMHOTO TEXHOJIOTHYECKOTO
o0opyioBaHHUS JJCKTPOHHOH IPOMBIILIEHHOCTH C Hcmnolnib3oBaHHeM CAD-cuctem H
CAE-cucteMm

PaspabarteiBaTh CHCTEMEI ITHEBMOITUTAHUSI HECJIOKHOTO BaKyyMHOT'O
TEXHOJIOTHYECKOTO obopyaoBaHHUA 3JIEKTPOHHOM IPOMBIIUIEHHOCTH C
ucnosnpzosanueM CAD-cucrem u CAE-cucrem

PaspabatreiBaTh KOpILyCHBIE KOHCTPYKIIUH HECJI0KHOI'O BaKyyMHOT'O
TEXHOJIOTHYECKOTO o0opyIoBaHHS 9JIEKTPOHHOM IPOMBIILIEHHOCTH c
ucnosnb3zoBadnneM CAD-cuctem u CAE-cucrem

PaspabatpiBaTh IpUBOABI H MEXaHU3MBI BpAILIEHUS U NEPEMEIIECHUS BHY TPUKAMEPHBIX
JJIEMEHTOB,  JBepeii, KpBILIEK H  KOJIAKOB  HECIIOXHOr0 - BaKyyMHOTO
TEXHOJIOTHYECKOTO obopynoBaHHs 3JIEKTPOHHOM IPOMBIIIIEHHOCTH c
ucnons3oBanneM CAD-cucrem u CAE-cuctem

Pa3pabarsiBaTh 3J€MEHTHl 3a3€MJICHHA, OJIOKHPOBOYHBIE YCTPOMCTBa, 3aIUTHBIE
KOXYXH H OTpa)<IeHHs HECIO0XHOT0 BaKyyMHOT'O TEXHOJOIMYECKOro 00OpyHOBaHMSA
3JIEKTPOHHOH MPOMBIIIIEHHOCTH ¢ ucnonb3oBaHueM CAD-cucteM u CAE-cuctem

PazpabareiBaTh TEXHHYECKYIO JOKYMEHTALMI0O Ha HECHOXXHOE BaKyyMHOE
TEXHOJIOTHYeCKoe 060pyA0BaHUE NEKTPOHHON IPOMBIIUIEHHOCTH C HCIIOIB30BaHHEM
TEKCTOBBIX pefakTopoB, CAD-cucreM U rpaguueckux peaakTopoB

Pa3zpabateiBaTe BO B3aMMOJCHCTBHHM C IIPaBOBBIM IOJpa3fefieHHEM TEXHHYECKYIO
JOKYMEHTAI[MIO JUIs TOAa4Y¥ 3afBKH O PErHCTpalMH OO0bEKTa HHTEIUICKTYaIbHOM
cOoOCTBEHHOCTH B (efepalIbHbIi OpraH HCMONHUTENBHOM BIACTH, OCYIIECTBISAIOIIHIA
HOPMAaTHBHO-ITPABOBOE PETYJIMPOBaHKE B cepe aBTOPCKOro MpaBa H CMEXHBIX IpaB

OcCymiecTBIIATh NaTEHTHBIH TOUCK

HeoOxonumeie
3HAHUS

CocTtaB TeXHHMYECKHMX 3aJJaHHHd Ha IMPOCKTHPOBAHUC HCCIIOXHOI0 BaKyyMHOI'O
TCXHOJIOTHYCCKOTI'O OGOPyROBaHI/IH SHCKTPOHHOf;I IIPOMBINIJICHHOCTH

ITpaBuna 3KCIUTyaTalli¥ BaKyyMHOTO TEXHOJIOTHYECKOTO 000PYXOBAHHUS NIEKTPOHHOMN
TIPOMBIIIICHHOCTH

KoHCTpyKTHUBHEIE  OCOOEHHOCTH  THIIOBOTO  BaKyyMHOIO  TEXHOJOTHYECKOI'O
060pyHOBaHHs IEKTPOHHOH IPOMBIIIEHHOCTH

OcHOBHBIE METOZIBI pacyeTa 5KOHOMHYECKOH 3 dexTuBHOCTH

EnnHas cucteMa KOHCTPYKTOPCKOM TOKYMEHTaUH

Enunas cucremMa JOMYCKOB U MOCAIOK

OTansl  NPOEKTHPOBaHHS  BaKyyMHOTO  TE€XHOJIOTHYECKOTO  00OpyZoBaHMSA
9JIEKTPOHHOH TPOMBIIUICHHOCTH

Meto bl 1 METOAMKH BAaKYYMHBIX paciu€TOB

Mertoapl 1 METOAMKH TETUIOBBIX pacycToB

MeToapl 1 METOIMKH MMPOYHOCTHHIX pacu€TOB

MeTtoasl B METOAUKHA KHHEMATHIECKAX pacucToB

MeToasl 1 METOJIMKH ITHEBMATHIECKHX pacucToB

TumoBble CXeMBI H DJJIEMEHTHI BaKYYMHBIX CHCTEM HCECJIOXKXHOIO BaKyyMHOr'o
TCXHOJIOTHYCCKOI'O o6opy)1013aHm1 BJICKT‘pOHHOﬁ IIPOMBINIJICHHOCTHU

TumoBrle CcXeMBI H 9JJIEMEHTHI Ta30BBIX CHCTEM HECIIOXKHOTO BaKyyMHOTI'O
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TEXHOJIOTHYECKOT0 000PY10BaHMS 3MEKTPOHHOM IIPOMBIIUIEHHOCTH

TuioBele CX€MBI H 3JIEMEHTHI CHCTEM OXJAXICHHSA HECIO0XHOTO BaKYyYMHOI'O
TCXHOJIOTHYCCKOI'O 06OPYﬂOBaHI/IH BHGKTPOHHOfI IMPOMBINIJICHHOCTH

TumnoBele cXeMBI M 3JIEMEHTBHI CHCTEM ITHEBMONHTAHHSA HECJIOXHOIO BaKyYyMHOI'0O
TEXHOJIOTHYCCKOI'O o6opyz{013aHn;1 SHCKTPOHHOﬁ HPOMBINUICHHOCTH

TumoBble cXe€MBI M 3JIEMEHTHl CHCTEM BpAallEeHHS W IEPEMEINEHUS HECIOKHOTO
BAKYYMHOTO TEXHOJIOTHYECKOTr0 000pyIOBaHHMS HJIEKTPOHHOM TPOMBIILJIEHHOCTH

TumoBble cXeMbl W 3JIEMEHTHI CHCTEM 3a3eMJICHHS, OJIOKHPOBOYHBIX YCTPOKCTB,
3aIlATHBIX KOXYXOB M OTPaXICHHH HECIOXHOTO BaKyyMHOIO TEXHOJIOTHYECKOTO
000py1OBaHUS HNIEKTPOHHOH IPOMBIIIIEHHOCTH

TumoBele KOHCTPYKIMHM BakKyyMHBIX KaMe€p M BHYTPUKaMEPHBIX YCTPOWCTB
HECIIOKHOTO  BaKyyMHOTO  TEXHOJOTHYECKOro  O0OpyIOBaHHS  DIIEKTPOHHOM
MPOMBIIUICHHOCTH

Tumnossle KOHCTPYKIIUHA JJICMCHTOB BaI(YYMHOﬁ )i aTMOC(l)epHOﬁ TCINIOU30JIAITHH

MaTepI/IaJIBI BaKYYMHOﬁ TEXHHUKH, UX CBOMCTBA H 00J1aCTH IIPpUMECHECHUS

Bupl, KOHCTPYKIIUH W Ha3HAUYE€HHE YCTPOMCTB JUIs OOECIIEYEHHS MPOMBIILICHHOM
6€30MacHOCTH B 3JIEKTPOHHOM MPOMBILIICHHOCTH

Ilopsimox pa3paGoTku W coAep)kaHHUE HHCTPYKUMH IO 3KCIUTyaTallud HECI0XXHOTO
BaKyyYMHOTO TEXHOJIOTHYECKOTO 000pYIOBaHHUS 3JIEKTPOHHOM MPOMBIIUICHHOCTH

CYB/I: HanmMeHOBaHMS, BO3MOXKHOCTH M NOPSI0K paboTHI ¢ HUIMU

TexcToBble peqakTOphl (IPOLECCOPHI): HAHMMEHOBAaHMSA, BO3MOXHOCTH M IOPSIOK
paboThI C HUIMHU

l"paqmquKne PCOAKTOPHI: HAMMCHOBAHNS, BOSMOXXHOCTH U ITOPSIIOK paGOTI:-I C HUMHN

CAD-cucteMbl: HaUIMEHOBaHHA, BO3MOXKHOCTH U OPSIOK paboThI ¢ HUIMH

CAE-cucTeMbl: HaHMEHOBAHHUS, BO3MOXXHOCTH U MOPSJIOK pabOThI ¢ HUMHA

CAS-cucTeMbl: HANMEHOBaHUs, BO3MOXXHOCTH U NOPsIOK pabOThI C HUMH

. Hpnmazmme IIporpaMMaI pacdcTa BAaKYYMHBIX CHCTEM: HanMCHOBaHH,

BO3MOXXHOCTH M IOPAJOK pa6OTLI ¢ HUMH

TpeboBanust BAKYYMHOH T'HTHEHEI

TpeboBanus oxpaHsl TpyAa, IOXapHOH, NPOMBIIUIEHHOW M 3KOJIOTHYECKOH
0€e30IacHOCTH

YcnoBus MateHTOCIOCOOHOCTH M300peTeHus, MOJIe3HOM MOJENH U MPOMBIIUICHHOTO
obpasua

CocraB KOMIUIEKTa AOKYMEHTOB M IOPSNOK NOAAYH 3asiBKH VIS PErHCTpalUH
300 peTeHNs], TI0JIE3HON MOJIENI M MPOMBIILIEHHOTO 06pasna

Meroauka IaTeHTHOTO IOMCKa

Hpyrue

XapaKTEpHCTUKH

3.2.2. TpynoBas pyHKIMS

Pa3zpaboTka TeXHHUECKHX 3aJJaHuid U
IPOEKTHPOBAHUAE OCHACTKH M BCIIOMOTaTEIbHOTO Vposens
HaumeHosanne | 000pyIOBaHHS IS HECTIOKHOTO BaKYyMHOTO Kon | B/02.5 | (nmomypomens) | 5
TEXHOJOIMYECKOT0 000pYyAOBaHUS JIEKTPOHHO#M KBUTH(HKaLWHH
MPOMBIIIJIEHHOCTH
Tpynossie BrisgBieHre moTpeOHOCTEH B OCHACTKE M BCIOMOTATENILHOM OOOpYAOBaHMM IS
JIeHCTBHUSA pa3pabaTbIBaéMOro HECJIOKHOTO BaKyyMHOIO TEXHOJIOTHYECKOro o00opyaoBaHuUs

3JICKTp0HHOﬁ ITPOMBINTIIIEHHOCTH

Ananmu3 ocoOGeHHOCTel aHATOTMYHBIX OCHACTKH M BCIIOMOTATEILHOIO o6opy11013aHIm
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JUIL  HECJIO)KHOIO BAaKYYMHOI'0 TEXHOJIOIHYCCKOI'O oﬁopyz[onaﬂml 3JIeKTp0HHOI71
NPOMBINUICHHOCTH

TexHuko-35x0HOMHYeckoe 000CHOBaHKE pa3pabOTKU OCHACTKHA H BCIIOMOTATEJILHOTO
0o0OpynOBaHHA [UIS HECIIOKHOTO BaKyyMHOTO TEXHOJIOTHYECKOTO 000OpyIOBaHHUS
9JIEKTPOHHOM NPOMBIIUICHHOCTH

Pa3zpaboTka TEXHHYECKHMX 3aJaHUii Ha OCHACTKY M BCIIOMOTaTeIbHOE 000pyIOBaHKE
JUIS HECIIO)KHOTO BaKyyMHOTO TEXHOJIOTHYECKOTO OOOpYyIOBaHHSA JJICKTPOHHOM
TPOMBIIUICHHOCTH

CornacoBaHde TEXHHYECKMX 3aJaHUi Ha pa3pabOTKy OCHACTKHM M BCIIOMOTATENILHOTO
000pyIOBaHHS U1 HECIIOKHOTO BaKyyMHOTO TEXHOJIOTHYECKOTO 00OpYIOBaHUA
3JIEKTPOHHOHM NMPOMBIIJIEHHOCTH C PYKOBOACTBOM HOJpa3/ielieHUs] U 3KOHOMHYCCKOM
ciIy)00# opraHu3aluu

Pa3paGoTka CheMHBIX CHCTEM YCTAaHOBKM IPHOOPOB M MOJIOKEK

PazpabGoTka BaKyyMHBIX KOHTEHHEPOB M XpaHCHHS H TPaHCIOPTHPOBAHUSI
prOOPOB M MOJIO0KEK

Pa3paboTka 3alUTHEIX ITYMOH30JHPYIOIHX KOXXYXOB

PazpaboTka MOOWJIBHBIX CHCTEM 3arpy3kd, BBITPY3KH H MEXOIEPAHOHHOTO
MEPEMEIIICHHS U3 ACIHI

Otpaborka peraneit u COOPOYHBIX €OMHUI[ OCHACTKH M BCIIOMOTATEIILHOTO
o0opyioBaHMS Ha TEXHOJOTHYHOCTH C YYETOM IPOU3BOJCTBEHHBIX BO3MOXKHOCTEH
OpTraHHU3aIM-U3TOTOBUTEIA

Benenne aBTrOpcKkoro Haja3opa IpH H3TOTOBIIEHHH JAeTaneit U COOPOYHBIX €XUHUII
OCHACTKH U BCIIOMOTaTEIbHOro 0060py10BaHUS

Heob6xoauMmbie
yMEHHsA

Onpenendatp HeOOXOAUMOCTh  pa3pabOTKH OCHAaCTKH M BCIIOMOTaTENILHOTO
0o0opyIOBaHUS JUIS HECJIOKHOTO BaKyyMHOTO TEXHOJOIMYECKOro 00OpyIOBaHHS
9JIEKTPOHHO# IPOMBIIUIEHHOCTH

PazpabaTbiBaTh TEXHHMYECKHE 3aJaHMs Ha OCHAaCTKY H  BCIIOMOTaTeJIbHOE
o0opyZoBaHHE 3JIEKTPOHHOH IPOMBIIUIEHHOCTH C HCIOJNB30BAaHUEM TEKCTOBBIX
penaktopoB, CAD-cucteM u rpadpU4ecKUX pefakKTOpOB

Pa3pabaTeiBaTh OCHAaCTKy H BCIIOMOraTe€lnbHOE OOOpYIOBaHHE I BICKTPOHHOMH
IIPOMBIIIJICHHOCTH ¢ ucnosb3oBaHueM CAD-cucrem u CAE-cucreM

ITporHo3upoBath pacxoJsl Ha CO3JaHHE HOBBIX OCHACTKM M BCIIOMOTaTEJIbHOTO
000pyIOBaHHS DIIEKTPOHHOM IPOMBIILIEHHOCTH

OuennBate  JKOHOMHYECKMH  3pdeKT OT HCHONB30BaHASA  OCHACTKH H
BCIIOMOT'aTEJIHLHOTO 000PYI0BaHMS SJIEKTPOHHOMN POMBIIIUIEHHOCTH

Heobxoaumere

SHaHUA

Metoamnueckue JAOKYMCHTBI, PETITaME€HTHPYIOIIHUE BOIIPOCHL pa3pa60TKn OCHAaCTKH H
BCIIOMOraT€JIbHOIrO oGopy,uosaHnﬂ 3JI€K’I‘p0HHOI71 IPOMBINUICHHOCTH

Ha3nauenwe, mpuHuun paGoThl U OCOOGEHHOCTH NPAMEHEHHS MOCYHBIX MaIluH,
TPaBWIBHBIX H YJBTPa3BYKOBBIX BaHH, IECKOCTPYHHBIX alapaToB B 3JIEKTPOHHOIM
MPOMBIILIEHHOCTH

HazHaveHne, BO3MOXXHOCTH H OCOOCHHOCTH NpPUMEHEHHs O00OpymOBaHUSA JUIL
CO3JJaHHs1 KOHTPOJIMPYEMOi aTMOc(epbl B EKTPOHHON IIPOMBIIUIEHHOCTH

Ha3Haqune, BO3MOXXHOCTH H OCOOCHHOCTH HNPpUMEHCHUA CHCTEM 3aMKHYTOIO
OXJIQAKIACHUA B 3.TIeKTpOHHOﬁ IIPOMBIINITICHHOCTH

HoMmeHknatypa ®  CBOHCTBAa MAaTepHAJOB OCHACTKH M BCIOMOTaTENBHOTO
o0opymoBaHHS IUIA HECIOKHOTO BaKyyMHOTO TEXHOJIOTHYECKOTO 000pyIOBaHUSA
9JIEKTPOHHOH NMPOMBIIIIEHHOCTH

TunoBele KOHCTPYKIIMM OCHACTKM M BCIIOMOTaTelsHOro 00OpYyHOBaHUSA IIA
HECJIOXKHOTO  BaKyyMHOIO  TEXHOJIOTHYECKOTO  00OpyHOBaHHS  3JIEKTPOHHOH
MPOMBINUICHHOCTH

Enwnnas cucrema KOHCTpYKTOpCKOfI AOKYMCHTaIlUH
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Enunas cucrema JONYCKOB H ITOCAJI0K

Iopsamox pa3paboTKM TEXHHYECKMX 3alaHHifi Ha OCHACTKY M BCIIOMOIaTelbHOE
000opyoBaHHE

IMopsimok McHBITaHUH pa3paboTaHHBIX OCHACTKH U BCIIOMOTATEILHOro 000pyI0BaHH
3JIEKTPOHHO# NPOMBIIUIEHHOCTH

HOpHI(OK IMPUMCHCHHUSA OCHACTKH U BCIIOMOI'aTCJIBHOTO OGOPYHOBaHHSI SJICKTPOHHOﬁ
NPOMBIUIEHHOCTH

TpebGoBanust BAKYyMHOI THIHEHBI

TekcToBele pemakTophl (IIPOLECCOPHI): HAUMEHOBAaHHS, BO3MOXHOCTH H IIOPSHOK
paboThI ¢ HUMHU

Fpa(l)nqecxne PEAAKTOPHI: HAMMCHOBAHHUS, BOSMOXXHOCTH H ITIOPAJTOK pa6OTI:-I C HUMH

CAD-cucremsr: HaNMCHOBAHWA, BO3SMOXXHOCTH H ITOPSAO0K paﬁoTBI C HUMHA

CAE-cucteMsr: HaMMCHOBAHM S, BOSMOXXHOCTH H ITOPATOK pa6OTBI C HUMHN

TpeOoBanuss oXpaHbl TpyJda, IOXKAPHOH, IPOMBIIUICHHOM M  3KOJOTHYECKOM
0€e30IIaCHOCTH

Hpyrue

XapaKTE€PUCTHKHU

3.2.3. TpynoBas ¢pynxkuus

HaumeHnoBaHnue

Pa3paboTka TexHUYECKHX 3aJjaHAi Ha NOJ00p WK
IPOEKTHPOBAHUE CPEACTB KOHTPOIIS U YIIPABJICHHUS I
HECJIOKHOTO BAKYYMHOI'O TEXHOJIOTHYECKOTO
000pyIOBaHMS JIEKTPOHHON POMBIILICHHOCTH

VpoBeHb
Koxn | B/03.5 | (noxyposens) | 5
KBaJHUKALHH

TpynoBeie
JIEHACTBUS

BroiaBneHue l'IOTpC6HOCTI/I B CpE€ACTBaX KOHTPOJIA M YHPABJICHHUA 1A HECIIOXHOIO
BaKYYMHOI'O TCXHOJIOTHYCCKOT'O oGopynoaamm SHCKTpOHHOﬁ MPOMBIIIIICHHOCTH

AHamm3 CyIIeCTBYIOIIMX CPEACTB, NpeIHa3HAYEHHBIX UIS YIPABJICHHS HECIOXHBIM
BaKyyMHBIM TE€XHOJIOTHUYECKMM OOODYIOBAHHEM DJIEKTPOHHON MPOMBIILIEHHOCTH H
€ro KOHTpPOJIS

OmeHKa SKOHOMHMYECKMX  XapaKTEPUCTHK CPENCTB, IIpeJHa3sHadeHHBIX I
YIpaBJI€HUs  HECJIOXHBIM  BaKyyMHBIM  TEXHOJOTHYECKHMM  000OpyIOBaHHEM
9JIEKTPOHHO# MPOMBIIIEHHOCTH M €r0 KOHTPOJIS

Pa3pa60TKa TEXHHUECKHX 3aJJaHuil Ha l'IOIl60p A  TIPOCKTHPOBAHUC  CPCIACTB
ynpaBJIiCHHUA HECJIOKHBIM BaKYYMHBIM TCXHOJIOTHYCCKHM 060py11013aHneM
SHCKTPOHHOﬁ ITPOMBIIIICHHOCTH U €TI0 KOHTPOJIA

CornacoBaHue TEXHMYECKMX 3aJlaHMH Ha NOAOOpD WIM NPOCKTHPOBAHHE CPEJICTB
YOPABICHHS  HECIOKHBIM  BaKyyMHbIM  TEXHOJOTHYECKMM  00OpyXOBaHHEM
9JIEKTPOHHOH NPOMBIIUIEHHOCTH W €r0 KOHTPOJS C PYKOBOJACTBOM IIOApa3JCiICHHs,
METPOJIOrMYECKON CIIyK00# M SKOHOMHYECKOH CITyk00# opraHu3aiun

Heo6xonuMeie
YMEHHSA

Be1BnATH 1OTpEeOHOCTH B CpeAcTBaxX KOHTPOJSA W YHpPABJICHHUSA UIS HECIOKHOIO
BaKyYMHOT'O TEXHOJIOTHYECKOTO 000pyA0BaHUS 3IEKTPOHHOM IPOMBIILIEHHOCTH

BLI6PIpaTB 'METOIBl U CpE€ACTBa PISMepeHPIf;I (I)I/ISI/I‘ICCKI/IX BCJIMIHWH IIpH p€ain3allun
BAaKYYMHBIX TCXHOJIOTHYCCKHX ITPOLICCCOB

Beibupath METO/BI peryjMpOBaHUs M HUCIOJHATEIbHBIE MEXAHU3MBI, YIIPABJISIONINE
TEXHOJIOTHYECKUMH TapaMeTpaMH HECTIOXHOT0 BaKyyMHOTO TEXHOJOTHYECKOIO
000py0BaHM 3NEKTPOHHON IMPOMBIIITIEHHOCTH

Omnpenensatb HEOOXOOMMOCTH pa3pabOTKH KOHKPETHBIX CpEACTB  yIIpPaBICHHUA
HECIIOKHBIM  BaKyyMHBIM  TEXHOJIOTHYECKHM  OOOpyZOBaHHEM  BJIEKTPOHHOM
MPOMBIIUICHHOCTH M €70 KOHTPOJIS

HpOI/I3BOJII/ITI> pa3pa60'r1<y TEXHHYECKUX 3aJaHuid Ha CpCacTBa YIIpaBJICHUA
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HECIOKHBIM  BaKyyMHBIM  TEXHOJOTHYECKHM  OOOpYZOBaHHEM  3IEKTPOHHOM
IPOMBIILICHHOCTH H €10 KOHTPOJIS C HCIIOJIb30BaHHEM TEKCTOBEIX peaktopos, CAD-
CHCTEM H rpa4ecKuX peJaKTOpOB

Onpenensrrb pacxoapl Ha CO3JaHHE€ HOBLIX CPCIACTB YIIPABJICHHUA HECIOXXHBIM
BaKyyMHBIM TCXHOJIOTHYCCKHUM 060py)1013aHneM SHCKTPOHHOﬁ IIPOMBINNUICHHOCTH H
€0 KOHTPOJIA

OueHuBath 5KOHOMHYECKHH 3(PPEKT OT HCIONB30BAHUA CHEMHUAILHBIX CPEICTB
yIOpaBI€HUS  HECIOXHBIM  BaKyyMHBIM  TEXHOJIOTHYECKHMM  00OpYJIOBaHHEM
9JIEKTPOHHOH MPOMBIIUICHHOCTH ¥ €r0 KOHTPOJIA

HeoOxoaumeie
3HAHUA

Meroauueckue IOKYMEHTBHI, DPErJaMEHTHUPYIOIHE BOMPOCH pa3pabOTKH CpPeCTB
yIOpaBIE€HUS  HECIOXHBIM  BaKyyMHBIM  TEXHOJIOTHYECKMM  00OpYyJOBaHHEM
ANIEKTPOHHO# MPOMBIIIIEHHOCTH H €r0 KOHTPOJISA

Meroauueckue JOKYMEHTBI, perlaMeHTHpYIomue paboThl 0 BOIPOCaM YIIPaBIICHHUS
TEMIEpAaTypOd M COCTAaBOM TEXHOJOTHMYECKOH aTtMochepsl MNpH IMPOBEACHHH
BaKyYMHBIX TEXHOJIOTHYECKUX ITPOIIECCOB

BHI[BI, (I)I/ISI/I‘ICCKI/IC IIPUHITUIIBI pa60TBI, oOnacTe INPpUMCHCHHAS W IIPHHIAIIHAIIBHBIC
OIrpaHUYCHUS METOLOB H CPEACTB U3MCPCHHUA OCTAaTOYHOIO U pa60qer O JaBJICHUS B
KaM€Epe€, NPUMCHACMBIX B BHCKTPOHHOﬁ IIPOMBIINJICHHOCTH

Bunpl, ¢pusnyeckue npuHOMIEI paboThI, 00JAaCTh NPUMEHEHHS M IPHUHIUITHAILHBIC
OTpaHMYEHUS METOJOB H CPEACTB H3MEPEHHS TEMIeparTyphl, NPHMEHICMBIX B
9JIEKTPOHHO# NPOMBIIUICHHOCTH

BI/IHBI, (I)I/ISI/I‘ICCKI/IC IIPUHIMNIIBI pa6OTI>I, obacTe IIPUMCHCHHUSI H IIPHHOUIIHAIBHBIC
OIrpaHUYCHUsI MCTOAOB H CPCACTB HU3MCPEHHUA pacxoJa TCXHOJIOTHYECKHX Tra3oB,
IIpAMCHSIEMBIX B BHCKTPOHHOﬁ IIPOMBINLIECHHOCTH

HpHHIIHHI:I peann3anuua ABTOMAaTH3UPOBAHHOI'O YIIpaBJIEHUA BaKyyMHBIM
TCXHOJIOTHYCCKHUM 060py2[0BaHI/IeM 3J'ICKTp0HHOI71 IIPOMBINIICHHOCTH

CrocoGbl  peryimpoBaHUSI TEXHOJOTHYECKHX IIapaMETPOB, MpPHMEHSEMBIE B
BaKyYyMHOM TE€XHOJIOTHYECKOM 000PYAOBaHUH JIEKTPOHHOM MPOMEBIILICHHOCTH

BI/IZ[LI JJIEMCHTOB H CXEM, PCryJUPYIOIIUX pacxox TEXHOJIOIHYCCKHX TIa30B B
3J'ICKTp0HHOI71 HPOMBIIIJICHHOCTH

Eaunas cucrema KOHC’I‘p}’KTOpCKOﬁ AOKYMCHTallNU

Ennnas cucrema JOITYCKOB H ITOCa0K

HOPHIIOK pa3pa60TKH TEXHUYECKUX 3aJJaHHil Ha Cp€ACTBa YIIPABJICHUA HECJIOXXHBIM
BaKYYMHBIM TCXHOJIOrHYCCKHUM 060py110BaHI/ICM SHGKTPOHHOﬁ IPOMBIIIUICHHOCTH H
€Io KOHTPOJIA

TexcToBBle penakTophbl (TIPOLECCOPHI): HANMEHOBAaHHS, BO3MOXHOCTH H TMOPSAAOK
paboTEI ¢ HUIMU

Fpa(bnqecxne PE€AAKTOPLI: HAMMECHOBAHUSA, BOSMO)XHOCTH U MOPAIOK paﬁoTBI C HUMH

CAD-cucreMsl: HaMMCHOBAHHUsI, BOSMOXXHOCTH H ITOPAJIOK paﬁoTLI C HUMHU

Ilopsiok  IpUMEHEHHS  CpPENCTB  YNpPaBICHASA  HECIOXHBIM  BaKyyMHBIM
TEXHOJIOTHYECKHM 000pYAOBaHHEM 3JIEKTPOHHON MPOMBIILIEHHOCTH B €I0 KOHTPOJIS,
MOJIKJIIOYEHHBIX K ceTH 00MEeHa JaHHBIMHU

Bunast CpEACTB YIipaBJICHHUA HECJIOXKHBIM BaKyYyMHBIM TEXHOJIOTHYCCKUM
o6opyn013am1eM 3JICKTp0HH0171 ITPOMBINUICHHOCTA U €TI0 KOHTPOJIA, BKIIIOYCHHBIX B
ceTh 0OMeHa JAaHHbIMHA

l'[paKanecxne H TCOPETHYECKHUEC OCHOBBI p€AIN3allMd 3TallOB IIPOCKTHPOBAHHSA
CpEACTB YHNPABJICHUA HECIOXXHBIM BaKYYMHBIM TCXHOJIOTHYECKHM 060py11013aHneM
SHCKTPOHHOﬁ IIPOMBINIICHHOCTH U €0 KOHTPOJIA

TpeboBanus BAKYyMHOH I'MTHCHBI

TpeOoBanus oxpaHbl TpyHAa, IOXKApPHOHW, IIPOMBIIUIEHHOM H  3KOJIOTHYECKOM
0€30IMacCHOCTH
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Hpyrue

XapaKTCPUCTUKH

3.2.4. Tpynosas dpyHkuus

IIpoBenenne UCIBITaHUI HECIOXKHOTO BAKYYMHOT'O Vposers
HamMeHoBaHHe | TEXHOJIOTHYECKOTO 000pyI0BaHUS 3NIEKTPOHHOM Kon | B/04.5 | (nmonyposenn)
IPOMBINIJICHHOCTH KBaMM$pUKaHu

Tpynoseie
nercTBua

KOHTpONIE COOTBETCTBHS M3TOTOBJICHHOIO M COOPAaHHOIO HECTIOXHOTO BaKyyMHOTO
TEXHOJIOTHIECKOTO obopyroBaHUs NEKTPOHHOM IPOMBIIUICHHOCTH
KOHCTPYKTOPCKO# TOKYMEHTAlH

[IpoBepka pabOTOCIIOCOOHOCTH OTHENBHBIX CHCTEM HECIOXKHOTO BaKyyMHOTO
TEXHOJIOTHYECKOTO  OOOpPYAOBaHHS  3NEKTPOHHOM  NPOMBIUUIEHHOCTH  IIpH
atMoc¢epHOM JaBICHAH

[loaroroBka  HECJIOXHOTO  BaKyyMHOTO  TEXHOJIOTHYECKOTO  00OpyIOBaHUA
JJIEKTPOHHOM TIPOMBIIUIEHHOCTH K BaKyyMHOH OTKauke H HarpeBy (upud
He0OX0MMOCTH)

KoHTpois (yHKIMOHMpPOBAaHHS HECIHOXXHOTO BaKyyMHOrO TEXHOJOTMYECKOTO
0o00pynoBaHUA AJIEKTPOHHOH IPOMBIIUIEHHOCTH TMpH pabovyux MOaBJICHUH H
TeMIeparype

Hposepxa CHUCTEMBbI  VIPABJICHHS H  KOHTPOJII  HECJIOXHOI0O BaKyyMHOro
TCXHOJIOTHYCCKOIO 060pyI[0BaHI/ISI 3J'IeKTp0HHOﬁ IIPOMBINIJICHHOCTH

Pa3paboTka mpemIoXKeHHiH MO0 M3MEHEHHIO KOHCTPYKIMH HECJIOXKHOIO BaKyyMHOTO
TEXHOJIOTHYECKOT0  OOOpYHOBaHHS  OJJNEKTPOHHOM  NPOMBINUIEHHOCTH  TIPH
YCTaHOBJICHHOM OTKJIOHEHHH OT TEXHUYECKHX 3aJaHuit

Koppexmpom(a MHCTPYKOHH II0 JIKCIUIyaTallUd Ha HECJIOXHOC BaKyyMHOC
TCXHOJIOTHYCCKOC o6opyn03aHHe SHeKTPOHHOﬁ IIPOMBINUICHHOCTH

HeobxoauMmsie
YMEHHS

IlpoBepsATh COOTBETCTBHE KOHCTPYKIMH HECJIOXHOH BaKyyMHOH CHCTEMBI
KOHCTPYKTOPCKOM JOKYMEHTAIlHH

AHaJII/ISPIpOBaTB KOHCTPYKIIMH H3TOTOBJICHHOI'O H CO6paHHOI‘O HCCJIOXKHOI'O
BAaKYyMHOI'0 TE€XHOJIOTHYECKOIoO 060py11013a1mx BHCKTPOHHOﬁ IIPpOMBIINIJICHHOCTH H
BBIABJIIITH OTKJIOHEHHSA OT KOHC’I‘py1(T0pCKOI71 JOKYMCHTaIlUU

KOHTpOJ'II/IpOBaTB KaucCTBO C60pKI/I H3TOTOBJICHHOIO H COﬁpaHHOI‘O HECJIOXKHOI'O
BaKYYMHOI'O TCXHOJIOTHYCCKOT'O o6opy,u013aHn;1 BHCKTpOHHOﬁ IIPOMBIIIJICHHOCTH

HpOBepSITB COCTOAHHE H KpPCINICHUE BHYTPCHHHX H BHCIIHHAX HArpCBaTCIbHBIX
9JICMCHTOB HCCJIOXKHOT O BaKyyYMHOI'O TEXHOJIOTHYCCKOI'O 060py11013aHm(
SHCKTPOHHOﬁ IPOMBIIUIEHHOCTH

HpOBepﬂTB COCTOAHHAEC H KPCIUICHUE BHYTPUKAMECPHBIX OJICMCHTOB HECIOXHOTO
BAaKYYMHOI'0 TCXHOJIOTHYCCKOI'O OGOpYI[OBaHI/ISI SHCKTPOHHOﬁ MPOMBIIIIJICHHOCTH

TCCTHPOBaTB pa60Ty HUCIOJTHUTEIIBHBIX MEXAaHHU3MOB Bpall€HHA H INCPEMCINCHUA
BHYTPUKaMECPHBIX 3JICMEHTOB, m;epeﬁ, KPHIIIICK H KOJIIIAaKOB HECJIOXKHOI'O BAKYYMHOT'O
TEXHOJIOTHYICCKOTO OGOPYIIOBaHI/I}I 3J'IeKTp0HHOI71 INPOMBINIICHHOCTH

anyaano OPpOBCPATE KA4Y€CTBO CBApHBIX MBOB HECIO0XHOIO BaKyyMHOI'O
TCXHOJIOTHYCCKOI'O o6opy1103aHmI 3JICKTp0HHOI71 IPOMBINIUICHHOCTH

Komponnpona’rb NPaBAJIBHOCTh YCTAHOBKH TEpMOIIAp H JATYUKOB TEMIIEPATYPhI
HECJIOXKHOTI'O BaKyyMHOTI'O TCXHOJIOTHYCCKOTI'O o6opy1103aH1m BJICKTpOHHOﬁ
INPOMBIIJICHHOCTH

TectupoBaTh pabOTy HECIOXHOTO BAaKyyMHOTO TEXHOJIOTHYECKOTO OOOpYyJIOBaHHS
9JIEKTPOHHOM MPOMBIIUIEHHOCTH NIPH aTMOC(EPHOM JIaBJICHHH B PyYHOM PEXHME

HpOBCp}ITI) HECJIOJKHO€ BAKYYMHO€ TCXHOJIOTHYCCKOC OGOPYIIOBaHPIe 3JI€KTpOHHOI7[
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IIPOMBILIUICHHOCTH Ha TCpPMCTHYHOCTD C MCIIOJIb30BAHHEM METOOB TCUCHCKAHUA

KoHTponmpoBaTh NpaBUJIBHOCTP MOHT@)Ka 3alUTHBIX YCTPOMCTB, KOXYXOB H
OTp@KAEHHH  HECJIOXKHOTO  BaKyyMHOIO0  TEXHOJIOTHYECKOTO  00OpyIOBaHHS
9JIEKTPOHHOH NPOMBIIUIEHHOCTH

HpOBCp}ITB SHAQYCHHUA 3a3CMIICHHS, H3O0JIUAH, JSICKTPHYCCKOTO COIIPOTHBJICHUA
TEXHOJIOTHYCCKUX HUCTOYHHKOB, HarpeBaTeJIeﬁ H MCKAY TCXHOJOTHYCCKUMH
HNCTOYHHKAaMHU, Harpe€BaTCIsIMH u KapkKacoM HCCIIOXKHOI'O BaKyyMHOTI'O
TCXHOJIOTHYICCKOTO oﬁopynmaanm 3JICKTp0HH0171 IIPOMBINIJICHHOCTH

Pa3pabaTsBaTh NPEIIOKEHHUS 110 YCTPAHEHUIO OTKIOHEHHU# HECIIOXKHOTO BaKyyMHOTO
TEXHOJIOTUYECKOTO  OOOpYyZOBaHUS  DINEKTPOHHOH  IpPOMBINUICHHOCTH  OT
YTBEP)KICHHO#N KOHCTPYKIIMH

[Ipou3BOAUTE KOHTPOJIbHBIE U3MEPEHHUS TEXHOJOTHYECKUX NapaMETPOB HECIOMKHOTO
BaKyyMHOTO TEXHOJIOTHYECKOTO0 OOOpYyJOBaHHA 3IEKTPOHHOH HPOMBIIIIEHHOCTH
OoJiee TOYHBIMHU IIPUOOpPAMH, YEM INTATHEIC

HpOBepHTL pa6OTOCl'IOCO6HOCTI> HUCIIOJIHATENIBHBIX OprafHoB CpeaCTB KOHTPOJIA
HCCJIOJKHOI'O BaKyyMHOI'O TCXHOJIOIHYICCKOro OGOPYI[OBaHI/I}I 3J'IeKTpOHHOI71
IIPOMBIIIVICHHOCTH Y YIIPaBJICHUS UM

IIpoBepsATh GYHKIHOHHPOBaHNE HHTETPHPOBAHHBIX B CETh 0OMEHA JaHHBIMH CpPEICTB
KOHTPOJIA Y  HCHOJHHTENBHBIX  MEXaHH3MOB  HECJIO)XHOTO  BaKyyMHOTO
TEXHOJIOTHYECKOT0 000PYIOBaHHS DIIEKTPOHHOM IPOMBIIUIEHHOCTH

KoppekTHpoBaTh  TEXHHYECKYI0  JOKYMEHTALUIO  HECJIOXXHOTO  BaKyyMHOTO
TEXHOJIOTHYECKOT'0 000pyAOBaHUS JIEKTPOHHON MPOMBIIUICHHOCTH NPU BBISIBIEHHOM
OTKJIOHEHHH €ro XapaKTepUCTHK OT TEXHHYECKHX 3aJaHHii C MCIOIb30BaHUEM
TeKCTOBEIX pefiakTopoB, CAD-cuctem, CAE-cucTeM n rpadMueckKux pelakTopoB

P a3paGaTBIBaTB HMHCTPYKIIHH 110  3KCIUTyaTallud  HECIIOXXHOI0  BAKYYMHOTI'O
TCXHOJIOTHYCCKOT'O o60py1103am1;{ SHCKTPOHHOﬁ IIPOMBINIJIEHHOCTH C
HCIOJIb30BAHHEM TCKCTOBBIX PCAKTOPOB, CAD-cucrem u rpa(bnr{ecxnx PEAAKTOPOB

HeobxonuMeie
3HAHUS

locymapcTBeHHbIE W JIOKAIbHBIE  CTAaHZApThl,  TEXHHYECKHE  YCIIOBHA,
TEXHOJIOTHYECKHE MHCTPYKIHHN B 00JIACTH BaKyyMHBIX TEXHOJOTHYECKHX MPOLECCOB
1 060pynoBaHUS

TpeGoBanuss oxpaHbl TpyAa, IPOM3BOJCTBEHHOH 0€30MaCHOCTH M  3allUTHI
OKpY>Karolled cpeasl

TpeboBaHMs BAKyyMHO# I'HTHEHBI

Tunoseie PEXKHUMBI BAKYYMHBIX TCXHOJOIHICCKUX MIPOILCCCOB

OCHOBBI 3KCIUTyaTalldd BCIOMOTATeNbHOTO OOOpPYy/IOBaHMS, HCIOJNB3YEMOIO B
9JIEKTPOHHON MPOMBILIIEHHOCTH

OCHOBBI  3KCIUTyaTalldd KOHTPOJBHO-U3MEPHTENIBHBIX INIPUOOpPOB B  Ipejeiax
BBINOJIHSIEMOH paboThI

HpHHllHHBI YIIpaBJICHHUA BaAKYYMHBIMU TEXHOJIOTHYECKUMH NIPOLUECCAaMHU

KOHCTpYKITHH HECTIOKHBIX HarpeBaTe€lbHBIX M OXNAJUTENBHBIX  YCTPOWUCTB,
BHYTPHKAaMEPHBIX 3JIEMEHTOB M BCIIOMOTaTENbHOTO O0OpYIOBaHMS SJIEKTPOHHON
IPOMBIIUICHHOCTH

ITopsamoxk BHeCEHHS MPEUIOKEHUI MO0 YCTPAHEHHIO OTKJIOHEHHH KOHCTPYKLIHH
HECJIOXKHOTO  BAaKYyMHOTO  TEXHOJOTMYECKOTO  OOOpyIOBaHHUS  3JEKTPOHHOU
OPOMBIIUICHHOCTH, €ro COOpPOYHBIX €AWHHMIl ¥ OTAENbHBIX JeTaled ot
YTBEPKIECHHOTO IPOEKTa

IMopsAnoK BHECEHHMs M COIIACOBAHUA INPEUIOKEHHA MO JopaboTKe KOHCTPYKIUH
HECIO)KHOTO  BAaKyyMHOTO  TE€XHOJOTHYECKOTO  OOOpYIOBaHHS  JIEKTPOHHOMN
IIPOMEBIIUICHHOCTH, €r0 COOPOYHBIX €UHMIl U OTAEIbHBIX AcTaledl IpU OTKIOHECHUH
€ro XapaKTEPUCTHK OT TEXHUIECKUX 3a/IaHMi

TekcToBbIE pemakTOpbl (IPOLECCOPHI): HAUMEHOBAHHUA, BO3MOXXHOCTH M IIOPSIOK
paboThI ¢ HUMH
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Fpa(bnqecxne PEAAKTOPBI. HAUMCHOBAaHUS, BO3MOYKHOCTH U NOPAIOK paGOTI:I C HUMH

CAE-cucremsr: HaUMCHOBaHNA, BOSMOXXHOCTH U IMTOPATOK pa6OTI:I C HUMH

CAD-cucremsr: HaMCHOBaHHUs, BOSMOXXHOCTH U MOPAOOK paﬁoTBI C HUMHA

EI[I/IHaSI CHUCTEMA KOHC'I’p}’KTOpCKOﬁ JOKYMCHTAllUH

Ennnas cucrema JOIYCKOB U ITOCAaI0K

Ennnas cucreMa TEXHOJIOTHYECKOM JAOKYMCHTALlUN

EI[I/IHaSI CHCTEMA TEXHOJIOTHYECKON MOATOTOBKHA IMPOHU3BOACTBA

[Topsyok pa3paboTKH W coepikaHHe MHCTPYKUMU [0 JKCIUTyaTallid HECIIOXHOTO
BaKyYYMHOTO TEXHOJIOTHYECKOT0 000py10BaHUS

HOpSIIlOK 0(b0pMJ'IeHIrI5[ l'IpOI/IBBOIICTBCHHO-TCXHH‘ICCKOﬁ JAOKYMEHTAIIlNN

Hpyrue

XapaKTEpPUCTUKU

3.3. O6o0menHan TpyaoBas pyHKIHusA

ITpoexTHpoBaHME CIIOKHOTO BaKyyMHOT'O

VYpoBeHb
HaumeHoBaHue TEXHOJIOTHYECKOT0 000pyAOBaHHS Kox | C 6
. KBaJIn(puKaLum
9JIEKTPOHHON IMPOMBIIIIJIEHHOCTH
Bo3MoxHBIE WHxeHep-KOHCTPYKTOp BaKyyMHOT0 TeXHoIorudeckoro obopynosanus Il xkareropuu
HanMeHoBaHuss | UmxeHep-koHcTpykTOp Il Kareropuu
JOIDKHOCTEM, Hnxenep Il xareropun
npodeccuii
pabounx

IlyTu mocTHXeHHs KBATH(PHUKALIHA

Obpa3oBaHue u

Briciiee oOpa3oBanue — 6akanaBpuar

obyueHmue A
Briciree oOpa3oBaHue — MarucTparypa
OmneIT He MeHee nByX neT B 00J1aCTH IPOEKTHPOBAaHUS BaKyyMHOTO TEXHOJIOTHYECKOTO
MPaKTAYECKO#t 000pyIOBaHHUS B TOJDKHOCTH HHXeHepa-KoHcTpykTopa III kareropuu npu HanmuIum
paboThl BEICIIEr0 06pa3oBaHus — 6aKanaBpHar
Ocobrie IMpoxoxxaeHre 003aTENBHBIX MPEABAPHTENBHBIX U IEPHOAUIECCKIX MEIUITMHCKAX
yCIIOBHS OCMOTpPOB
JIOIIyCKa K Ipoxoxaenue o0ydeHHS MepaM NoxKapHo# 6e30nacHOCTH
pabote IpoxoxaeHue 00ydeHHs [0 OXpaHe TPy/la H IPOBEPKH 3HAHUSA Tpe6013a1mn OXpaHbI
TpyAa
Hpyrue
XapaKTEPHCTHKH

CopaBounas nHpopManus

HanmenoBanue Kon HaumeHoBaHWEe HaYalbHOM IPYIIbI, JODKHOCTH, MTPOGECCHH WIN
JIOKYMEHTa CHENMATBHOCTH, HAIPaBJICHHUS MOATOTOBKH
OK3 2144 Nrxenepol-MeXaHUKH
EKC HHxeHep-KOHCTPYKTOP
OKIIATP 201524 HHXeHep-KOHCTPYKTOD
Ilepeunu BO 11.03.04 DNEeKTPOHUKA ¥ HAHOIJIEKTPOHUKA

15.03.02 TexHoMorn4eckne MaMHbE! 1 000py0BaHHE
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28.03.02 HanonmxeHepus

11.04.04 OneKTPOHMKA M HAHORIEKTPOHUKA

15.04.02 TexHONOrMYecKue MaluHbI 1 000pY/I0BaHHE

28.04.02 Hanounxenepus

3.3.1. TpynoBas pynknus

KoHCcTpyHpoBaHH€ CIIO)KHOTO BaKyyMHOTO Vposens
HamMeHoBaHKMe | TEXHOJIOIMYECKOTO 000pYyIOBaHUS Kon | C/01.6 | (nmomyposens) 6
9JIEKTPOHHOHN NPOMBIIITIEHHOCTH KBaIHUKaLIH
Tpynossie BpiOop THIA OTKa4YHBIX CpPEACTB, 3alOpPHOH apMaTryphl, TEXHOJIOTMYECKHX
IEUCTBHUS HCTOYHUKOB, HArpeBareJIbHOTO H OXJIaJUTENBHOTO YCTPOHCTB, BHYTPHKAMEPHBIX

3JIEMEHTOB, IIUTIO30BBIX YCTPOMCTB, KOHQUTypanuu KaMepsl U Ta0apuTOB CIIOXXHOTO
BaKyyMHOTO TEXHOJIOTHYECKOT0 000PYI0BaHHUs 3IEKTPOHHOM NPOMBINUICHHOCTH

AHalu3 aHAJIOTOB H IIPOTOTHIIOB CJIOKHOI'O BaKYYMHOI'0 TEXHOJIOTHYCCKOro
060py11013amm BHCKTpOHHOfI IIPOMBINUICHHOCTH U €T'0 3JICMCHTOB

OneHka KanuTalbHBIX BJIOXKCHHM HA H3rOTOBJICHHE CIIOXXHOTO BaKyYyMHOI'O
TEXHOJIOTHYCCKOTI' O 060py11013amm 3JICKTp0HHOI71 IIPOMBIIIUIEHHOCTA U PacXoXOB Ha
€T0 3KCILIyaTaluio

BBIGOp M COIJIACOBAaHHE 3KOHOMHYECKH OOOCHOBAaHHOIO BapHaHTa CJIOXXHOI'O
BaKYYMHOTI'O TEXHOJIOTHYCCKOTO 060py11013aH1/m SHCKTPOHHOﬁ MPOMBINDIICHHOCTHU

Pacyer 3(1)(1)CKTHBHOP'I CKOPOCTH OTKAQYKH CJIOJKHOI'O0 BAKYYMHOI'0 TE€XHOJIOTHYECKOI'O
O60leIOBaHI/Iﬂ BHCKTPOHHOﬁ IIPOMBINIUICHHOCTH

IIpoexkTHpoBaHHEe BaKyyMHOH CHCTEMBI CJIIOKHOTO BAaKyyMHOTO TEXHOJIOTHYECKOTO
000pyIOBaHMS IEKTPOHHOH IPOMBIIIJIEHHOCTH

Pacuer TemmoBBIX ImapaM€TpOB CHCTEM HaArp€Ba H OXJIOKICHUA CJIOXKHOTO
BAaKYYMHOI'O0 TEXHOJIOT'MYCCKOI'O 060py,£[0BaHI/ISI BHCKTPOHHOﬁ IIPOMBINIVICHHOCTH

HpOCKTHpOBaHPIC HarpeBaTem;Hoi‘I CHCTECMBI CJIOXKHOTI'O BaKyyMHOTI'O
TCXHOJIOTHYCCKOT'O o6opy1103annﬂ SHeKTPOHHOﬁ TPOMBIIUICHHOCTH

[IpoexTHpoBaHHE BaKyyMHO# KaMephl, HUIIO30BOM KaMepbl M BHYTPUKaMEPHBIX
9JIEMCHTOB CJIOKHOI'O BaKyyMHOTO TEXHOJOTMYECKOTO OOOpYHOBaHMS 3IEKTPOHHOH
TPOMBIIUICHHOCTH

IIpoekTupoBaHHE TIa30BOH CHCTEMBI CIOXHOTO BaKyyMHOTO TEXHOJIOTHYECKOTO
000pyI0BaHMs SNEKTPOHHOH IPOMBIILICHHOCTH

IIpoekTHpOBaHNE CHCTEMBI OXJIAXKICHHS CIIOXKHOIO BaKyyMHOTO TEXHOJIOTHMYECKOTO
000pyIOBaHUS JIEKTPOHHON IPOMBIIIICHHOCTH

[IpoexTupoBaHue CHCTEMBI MTHEBMOMUTAHUS CJI0KHOTO BaKyyMHOT'O
TEXHOJIOTHYECKOTO 000pYI0BaHHUS 3JICKTPOHHOM POMBIILICHHOCTH
ITpoexTupoBanue KOPITYCHBIX KOHCTPYKIUH CJIOXKHOTO BaKyyMHOTO

TCXHOJIOTHYCCKOI'O 060py,[[0BaHI/ISI SHCKTPOHHOﬁ IMPOMBINUICHHOCTH

HpOCKTHpOBaHPIC OpUBOJAOB HA  MCXaHHU3MOB BpalliIcHHA HA  NOCPEMEIICHUA
BHYTPHKaME€PHBIX 3JICMCHTOB, )IBCpei/'I, KPBILICK U KOJIIAKOB CJIOJKHOI'0O BaAKYYMHOI'O
TCXHOJIOTHYICCKOTO o6opy,uonamm 3JI€KTp0HHOI71 TIPOMBINIJICHHOCTH

[IpoexTHpoBaHWEe CHCTEM 3a3€MJICHHS, OJOKHPOBOYHBIX YCTPOMCTB, 3aIIUTHBIX
KOXKYXOB M OTPaKACHHI CIIO)KHOTO BaKyyMHOTO TEXHOJIOTHMUYECKOTO O0GOpYIOBaHHS
3JIEKTPOHHOM NPOMBIIIIEHHOCTH

OtpaboTka getaiieit 1 COOPOYHBIX €IWHHI CJIOXKHOTO BaKyyMHOT'O TEXHOJIOTHYECKOTO
000pyI0BaHUS 3JIEKTPOHHON NPOMBIIUICHHOCTH HAa TEXHOJOTMYHOCTH C YYETOM
MPOH3BOACTBEHHBIX BO3MOXXHOCTEH OpraHUu3alMyA-U3rOTOBATENS

ABTOpCKI/Iﬁ HaJA30p IIpH HU3TOTOBJICHHUH JIeTaned u C60p0‘{HBIX CAUHHUIL CJIOXXHOIO
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BaKYyYMHOr'0 TEXHOJOI'HYCCKOI'O o6opy,u03amm 3J'ICKTp0HHOﬁ NIPOMBIINLIIEHHOCTH

CormacoBandie€  KOHCTPYKIMH  CIIO)KHOTO  BaKyyMHOIO0  T€XHOJIOTHYECKOIO
000pyIOBaHUS 3JEKTPOHHOU MPOMBIIIJIEHHOCTH C PYKOBOJCTBOM IOIpa3sZei€HUsI H
SKOHOMHYECKOM CITy)kO0H opraHu3aliy

YBeIOMIIeHHE B IMCHMEHHOH (opMe PyKOBOIMTENS IOApPA3JCICHAS O CO3JIaHHMH B
CBS3M C BBHINOJHEHHEM CBOMX TPYAOBBIX OOA3aHHOCTEH WM KOHKPETHOTO 3alaHUA
00BeKTa, B OTHOIIEHMH KOTOPOTO BO3MOXHA IPaBOBasi OXpaHa

IlaTeHTHBIH IOMCK AHAIOTHYHBIX OOBEKTOB HHTEIUIEKTYaJIBHOH COOCTBEHHOCTH B
00J1aCTH CIIOKHOrO BaKyyMHOTO TEXHOJIOTHYECKOTO OOOpYAOBaHHSA 3ICKTPOHHOM
MPOMBIILIEHHOCTH

IToaroroBka TEXHMYECKOW MNOKYMEHTAMH BO B3aUMOJICHCTBHM C IIPaBOBBIM
HOoJpa3ieJIeHueM JUls TOJaYM 3asBKH O PETMCTpallMH 0OBEKTa HMHTEIUIEKTYyalbHOMH
COOCTBEHHOCTH B (ieIepaTbHBI OPraH MCIOJHUTENBHOW BIACTH, OCYLIECTBIISIOIIMI
HOPMAaTHBHO-IIPABOBOE PETyIHPOBaHUE B chepe aBTOPCKOro NpaBa H CMEXHBIX IPaB

HeobxoauMeie
YMEHHSA

AHaJIPI3Hp0BaTB TCXHUYCCKOC 3aJJaHHE Ha IMPOCKTHPOBAHHUE CIIOXKHOI'O BAKYYMHOI'O
TEXHOJIOTHYCCKOI'O o6opy11013amm SHCKTPOHHOﬁ IMPOMBINUICHHOCTHU

HcnonszoBare CYB]] 1 6a3b1 3HaHUH I NMOMCKa aHATOTHYHOIO IPOEKTHPYEMOMY
CIIOXKHOTO BaKyYMHOT'0 TEXHOJIOTHIECKOT0 060pyI0BaHMs, €T0 Y31I0B H JcTallei

BeIonHATE 3KOHOMHYECKHE pacuceTbl 3aTpaT Ha HU3TOTOBJICHHUE  CIIOKHOI'O
BAaKYYMHOI'0 TCXHOJIOTHYECKOT'O 060p}’lIOBaHI/IH 3J'IeKTp0HH0171 OPOMBINUVIEHHOCTH H
€ro 3KCIUTyaTaluio ¢ UCIIOJIb30BAHUCM TCKCTOBBIX PEIAKTOPOB H CAS-cucrem

BBIGPIpaTB THIIOpasMEp CJIOXKHOTO BaKyyMHOI'0 TEXHOJIOTHYCCKOI'O 06OPYI[0BaHI/ISI
3JIeKTp0HH0171 IIPOMBIIIICHHOCTA B 3aBUCHMOCTH OT 3aJlaHHOH IMPOU3BOOUTEIIBHOCTH
Hu YCJIOBI/Iﬁ SKCINTyaTaluu

BHIMONHAT, BakyyMHBIE pacyeThbl CJIO)KHOTO BaKyyMHOI'O TEXHOJIOTHYECKOTO
000pyJOBaHUA DIIEKTPOHHOH NPOMBIIUIEHHOCTH ¢ HcHonb3oBanueM CAS-cucTeM M
MPUKJIATHBIX IPOrPaMM pPacueTa BaKyyMHBIX CHCTEM

BEINOIHATE  TEIJIOBBIE pacyeThl CII0)KHOTO BaKyyMHOTO  TEXHOJIOTHYECKOIO
060pyI0BaHUA AJIEKTPOHHOM NPOMBIIIEHHOCTH ¢ Hconb3oBaHueM CAS-cucTeM M
CAE-cucrem

BHINONHATE POYHOCTHBIE PAcdeThl BaKyyMHBIX KaMep M KOPIYCHBIX KOHCTPYKIHH
CIIOKHOTO  BaKyyMHOTO  TEXHOJOTHYECKOro  oOOpylIOBaHHA  JJIEKTPOHHOM
TIPOMBIIIUICHHOCTH ¢ Hcnoib3oBaHueM CAS-cuctem n CAE-cuctem

BHINONHAT, KHHEMATHYECKHE pacuyeThl IPHUBOJOB M MEXaHM3MOB BpAallCHHS H
HepeMelieHus BHYTPHKaMEPHBIX 3JIEMEHTOB, JIBEpeif, KPBIIIEK ¥ KONMAKOB CI0XKHOIO
BaKyyMHOI0 TEXHOJIOTHYECKOTO 000pyJIOBaHMA 3JIEKTPOHHOH IPOMBIILIEHHOCTH C
ucnoias3oBanueM cucreM CAS-cucreMm u CAE-cuctem

BBINOJIHATh MHEBMAaTHYECKHE PAacUETHI JUI BBIOOpA THIIOPa3MEPOB 3JIEMEHTOB CUCTEM
IIHEBMOOMTAHUA  CJIOKHOTO  BaKyyMHOTO  TEXHOJIOTHYECKOro  obopynoBaHMs
3JICKTPOHHO}M MPOMBIIIIEHHOCTH ¢ Mcnonb3oBaHueM CAS-cucrem u CAE-cucteM

PaszpabGaTriBaTh BaKyyMHBIE KaMepbl M BHYTPHKAMEPHBIE JJIEMEHTHI CJIOXKHOTO
BaKyyMHOT0 TEXHOJIOTHYECKOTO 00OpYyNOBaHMS 3JIEKTPOHHOH NPOMBIIIJICHHOCTH €
ucnoip3opauneM CAD-cucteM 1 CAE-cucreMm

PaspabarsiBaTh BaKkyyMHbBIE€ CHCTEMBI CIOXXHOIO BaKyyMHOIO TEXHOJOTHYECKOIO
000py/10BaHUA SJICKTPOHHON MPOMBIIIIEHHOCTH ¢ McHonb3oBaHHeM CAD-cucteM u
CAE-cuctem

PaszpabareiBaTh Ta30BBIE CHCTEMBI CIOXHOTO BaKyyMHOIO TEXHOJIOTHYECKOIO
000pyIOBaHHS ANEKTPOHHOH MPOMBIIIIEHHOCTH C Hcnonp3oBaHueM CAD-cucteM u
CAE-cucrem

Pa3pabarsiBaTh CHCTEMBI OXJ&XKICHHS CIO0XKHOIO BaKyyMHOIO TEXHOJOTHYECKOIO
000pyIOBaHUS AICKTPOHHOH MPOMBIIIIEHHOCTH ¢ Hcnonb3oBaHueM CAD-cucrem u
CAE-cucteM
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Pa3pabaTriBaTh CHCTEMBI THEBMONUTAHUSA CI0XHOIO BaKyyMHOIO TEXHOJIOTHYECKOIO
000pyIOBaHUSA IEKTPOHHON NPOMBIIUIEHHOCTH ¢ Hcnoib3oBanueM CAD-cucteM u
CAE-cucrem

PaspabaTeiBaTh KOpIyCHBIE KOHCTPYKIHH CIIOXKHOTO BaKyyMHOI'O TEXHOJIOTHYECKOTO
000pyI0BaHUS BIEKTPOHHON MPOMBINIIEHHOCTH ¢ HMconb3oBanueM CAD-cuctem u
CAE-cucrem

Pa3pabaTsiBaTh IPHUBOJBI ¥ MEXAHU3MBI BpalllCHUS M NIEpEMEIIEHUS BHYTPHKaMEPHBIX
3JIEMEHTOB, JIBepeii, KpBIIIEK, KOJMAKOB H KOXYXOB CJIOXKHOTO BaKyyMHOTO
TEXHOJIOTHYECKOI'0 obopymoBaHUS AIEKTPOHHOH IIPOMBIIIICHHOCTH c
ucronp3oBanueM CAD-cucreMm u CAE-cucrem

Pa3pabGaTeiBaTh CHCTEMBI 3a3eMIIEHUs, OJIOKHMPOBOYHBIE YCTPOMCTBA, 3allUTHBIE
KOXXYXHM M OTPaXXICHHS CJIOXHOTO BaKyyMHOTO TEXHOJIOTHYECKOTO 00OpYIOBaHHS C
ucnone3zoBanueM CAD-cucreM u CAE-cucteMm

PaBpa6aTI>IBaTI> TEXHHICCKYIO JAOKYMCHTAaIHUIO Ha CJIOXKHOC BaKyyMHOC
TEXHOJIOTHYCCKOC 060py,u03aHHe SHCKTPOHHOﬁ IIPpOMBHIITICHHOCTH C
HCIIOJIB30BAHUEM TCKCTOBEIX PCIAKTOPOB, CAD-cucteM u rpaqmqeclmx PEAAKTOPOB

IPaBpa6aTBIBaTI> BO B3aHMMOJICHCTBAU C IIPaBOBBIM IOAPA3ACIICHUEM TEXHUYCCKYIO

JIOKYMEHTAIMIO IS TOAA4YM 3as{BKH O PETHCTPAalNHM OOBEKTa HMHTEIUIEKTYaIbHON
COOCTBEHHOCTH B (elepalbHBI OpraH MCIONMHUTENBHOW BIACTH, OCYINECTBIIAIOMIMIA
HOPMAaTHBHO-IIPABOBOE PETYJIHPOBaHHE B chepe aBTOPCKOTO NMpaBa M CMEXXHBIX ITpaB

OcCymecTBISTh NaTeHTHBIN IIOUCK

Heo0OxonuMmeie
3HAHUSI

CocraB u MMOPSAI0K 0(1)OpMJ'IeHI/ISI TEXHHYECKHX 3aJaHuii Ha IIPOCKTHPOBAHUC
CJIOXHOTI'O BaKyyYMHOI'O TCXHOJIOTHYCCKOI'O OGOPYHOBaHI/Iﬂ SHCKTPOHHOﬁ
ITPOMBINUICHHOCTH

l'[paBmIa OKCILTyaTaliuu BaKyyMHOI'O TCXHOJIOTHICCKOI'O 060py11013anwl
3JI€KTp0HHOﬁ MNMPOMBINIIICHHOCTH

KoHCTpyKTHBHBIE  OCOOEHHOCTH  MPOXOAHOTO M IIUIFO30BOTO  BaKyyMHOIO
TEXHOJIOTHYECKOTr0 000pyI0OBaHUS JICKTPOHHON IPOMBILIIEHHOCTH

OCHOBHEBIE METO/IBI pacueTa SKOHOMHUYECKOM BQ)Q)eKTHBHOCTI/I

Enunas cucreMa KOHCTPYKTOPCKOM TOKYMEHTaIlUH

Enunas cucrema JOIMYCKOB H ITIOCATOK

Dransl OPOEKTHPOBAHUA BAKyyMHOTO TEXHOJOTHYECKOTO 00OpyZOBaHMA s
BaKyyYMHBIX TEXHOJIOTHYECKHX IIPOLECCOB NEKTPOHHOM IPOMBIILICHHOCTH

MeTtoabl ¥ METOAUKH BaKyYMHBIX pacueTOB

MCTOIIBI 1 MCTOJHUKH TCIIOBBIX paciu€TOB

MeToasl 1 METOAUKH IIPOYHOCTHBIX PpacuCTOB

MeToabl 1 METOAMKH KMHEMATUIECKHX pacueToB

MeToapl 1 METOAUKHI ITHEBMATHYECKUX pacucToB

TunoBple cXeMBI H 3JIEMEHTHI BaKyyMHBIX CHCTEM CJIOXKHOI'O BaKyyMHOI'O
TEXHOJIOTHYCCKOI'O OGOPYIIOBaHI/I}I

TumnoBple CcXeMBI U DJJIEMEHTHI T'a30BBIX CHCTEM CIOXHOIO BaKyyMHOTIO
TEXHOJIOTHYCCKOI'O 060py110BaHI/I}I 3I[eKTp0HHOi;I IMPOMBINIJICHHOCTH

TunoBele CcXEMBI H 3JIEMEHTBI CHCTEM OXJIQXKICHUS CIOXXHOIO BaKyyMHOI'O
TEXHOJIOTHYICCKOI'O o6opy11013a1m;[ GHCKTpOHHOﬁ NPOMBINUICHHOCTH

TumoBele CXeMBI H 53JIEMCHTBI CHCTEM ITHEBMOIIUTAHUS CIIOXKHOTO BaKyyMHOTI'O
TECXHOJIOTHYCCKOI'O 060py,[[0BaHI/ISI 3JICKTp0HH0171 NPOMBINUICHHOCTH

TumoBble KOHCTPYKUMM H KOHCTPYKTHBHBIE OCOOCHHOCTH BaKyyMHBIX KaMep H
BHYTPHKaMEPHBIX  YCTPOMCTB  CJIOXKHOTO  BaKyyMHOr0  TEXHOJOTHYECKOTO
000pyIOBaHHUS 3EKTPOHHOM POMBIILICHHOCTH

KoHCTpyKIIMHM CHCTEM LIUTIO30BAHUS U NIEpErpy3KH U3EIUH

KOHCTp}’KIII/II/I BBOJOB IBH)XCHHUA U DJICKTPUYCCKHAX BBOIOB
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KOHCTpYKIHH 3IEMEHTOB BaKyyMHOH M aTMOC()epHOH TEIION30JIALHH

Marepuaiisl BAKYYMHOM TEXHHMKH, MX CBOWCTBA M 00JIaCTH IIPUMEHEHHUS

Bujibl, KOHCTPYKUHM M Ha3Ha4e€HHE YCTPOHCTB Mt oOecnedeHHs IIPOMBIIUICHHOR
0€30IacHOCTH B 3JIEKTPOHHOH POMBINLIEHHOCTH

IlpaBuna odopMiIeHHS TEXHHYECKOH [JOKYMEHTAllMM Ha CJIO0XHOE BaKyyMHOE
TEXHOJIOTHYECKOE 000PYA0BaHHE IEKTPOHHON NPOMBIIITIEHHOCTH

CVB]I: nauMeHOBaHHUs, BO3MOXXHOCTH U IIOPSJOK pabOTHI ¢ HUMHU

TekcToBble peAaKkTOpPhbl (MPOLECCOPHI): HAUMEHOBAaHHWA, BO3MOXKHOCTH H IOPSIOK
paboThI ¢ HUIMH

Fpa(bnllecme PEAAKTOPEI. HAUMEHOBAHM S, BO3SMOXKHOCTH H IIOPAIOK pa60TBI C HUMH

CAD-cucreMmsr: HAaNMCHOBAHH, BOBMOXHOCTH U IOPSAJOK pa6OTI>I C HUMH

CAE-cucreMsr: HAUMCHOBaHWsI, BOSMOXHOCTH U IIOPSAOOK pa60T1>1 C HUMH

CAS-cucTeMbl: HAUMEHOBaHHs, BO3MOKHOCTH M MOPSIIOK pab0ThI ¢ HUIMH

HpI/IKJIa}IHBIe ImporpaMmbl pac4cra BaKyyMHBIX CHCTCM: HAUMCHOBAHNA,
BO3MOXHOCTH U IIOPAAOK pa60T1,1 C HUMHA

TpeboBanus BaKyyMHO# THTHEHBI

TpeboBanuss oXpaHBl TpyZAa, I[IOXKapHOM, TPOMBIIUIEHHOM H  3KOJIOTHYeCKOR
6e30acHOCTH

VcioBHs NaT€HTOCHOCOOHOCTH H300PETEHMS, MOJIE3HOM MOJENH U IPOMBIIITICHHOTO
obpasa

CocTaB KOMILIEKTa JOKYMCHTOB M IOPANOK IIOJ@a4u 3aABKH MJIS1 pPETHCTpaliH
U300peTeHns, MOJIC3HOM MOJIeNIN M HPOMBIIILIEHHOTo o6pasiua

Meroauka maTeHTHOTO MOWCKa

Hpyrue

XapaKTCPUCTUKH

3.3.2. TpynoBas ¢pyHKuus

Pa3pa60T1<a TEXHHYCCKUX 3aI[aHPIfI Ha NpOCKTHPOBAHUE v
OBEHb
MIPOHECCOPHBIX CPEACTB KOHTPOJIA K aBJICHH A P
Hammerosatie | " Poo P pelt ™ yup A Kon | C/02.6 | (momypoeens)
CJIOKHOT'O BaKYYMHOTI'O TCXI:I'OJ'IOI’I/I‘-ICCKOFO KBATH(HKALIAN
060py1[013aHI/I$I 3JICKTPOHHOHU IPOMBIIIIJIEHHOCTH
Tpynossie BriGop  Tpebyemoro  ypoBHS  aBTOMAarTM3alMd  CJIOXKHOTO  BaKyyMHOIO
JeicTBIA TEXHOJIOTHICCKOT'O 06OPYHOBaHH§I 3HeKTp0HHOﬁ NPOMBINITICHHOCTH

Ananms CYLWICCTBYIOLIHUX CPEACTB, IIPCAHA3HAYCHHBIX A  IIPOHCCCOPHOTO

YIPaBJICHHA CJIOKHLIM BAKYYMHBIM TCXHOJIOIHYCCKUM 060py210BaHI/ICM 3JICKTp0HHOI71

IIPOMBINUICHHOCTH U €I'0 KOHTPOJIA

OmeHka OSKOHOMHYECKHX XapaKTEpPHCTHK CpEACTB, IIpeJAHa3HAYEHHBIX I
IPOIIECCOPHOTO  YMpaBI€HHs  CHOXHBIM  BaKyyMHBIM  TEXHOJIOIHYECKHM
000pyI0BaHHUEM 3JIEKTPOHHOH NPOMBIILIEHHOCTH M €70 KOHTPOJIA

BriaBnenue HOTpC6HOCTI/I B KOHKPETHBIX CpeaCTBax, MNp€AHAasHAYCHHBIX JId
IIPOLECCOPHOTO YIIpaBJICHUSA CJIOKHBIM BaKyyMHbBIM TCXHOJIOTHYCCKHM
060pyn0BaHI/IeM SHGKTPOHH()ﬁ TIIPOMBIIUICHHOCTH U €I'0 KOHTPOJIA

PaspaboTka TeXHUYECKHX 3aJaHHi Ha NPOEKTHPOBAHHME CPEACTB IPOLIECCOPHOIO
yIpaBJIEHHs CTIOXHBIM BaKyyMHBIM TEXHOJIOTHYECKHM 000pYAOBaHHEM JNIEKTPOHHOM
IPOMBIIUICHHOCTH ¥ €r0 KOHTPOJIs

CornacoBaHde TEXHHYECKHX 3aJaHMid Ha pa3paboTKy CpeACTB HPOLECCOPHOro
yIIpaBJIEHUs CIOKHBIM BaKyyMHBIM TEXHOJIOTHYECKHM 000pY/I0BaHHEM JJIEKTPOHHOM
NPOMBIIIEHHOCTA W €r0  KOHTPOIs €  PYKOBOACTBOM  IIOJpPa3/ICIICHUS,
METPOJIOTMYECKOM  ciyx060if,  MHPOPMAaNMOHHO-TEXHHYECKOH  cioyxboli  m
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HKOHOMMYECKOH CITy>x00#i opranusanuu

HeobxoauMmeie
yMEHHS

AHaJIHBHPOBaTB CJIOJKHO€ BaKyyMHO€ TCXHOJIOIHYCCKOE 060py110BaHne SHCKTPOHHOﬁ
NPOMBILUICHHOCTH C HEJBIO ONIPEACICHUSA Tpe6yeMor0 YPOBHS aBTOMaTH3allHH

BeiGupars METOOMKH H CpeICTBa H3MEpPEHHH (HM3MYECKHX BEIMYHH BaKyyMHBIX
TEXHOJIOTHYECKUX MPOLECCOB

[Tpou3BOANTh aHAIM3 METOJOB IPOLIECCOPHOrO YNPABICHHS TEXHOJIOIHYCCKUMH
IapaMeTpaMH  CJIO)KHOTO  BaKyyMHOTO  TEXHOJIOrHYeckoro  obopynoBaHHs
3JIEKTPOHHON MPOMBIIITIEHHOCTH

Onpenenath HEOOXOTUMOCTh pPa3pabOTKU KOHKPETHBIX CPEACTB MPOLECCOPHOIO
yIpaBJieHHs CIO’KHBIM BaKyyMHBIM TE€XHOJIOTHYECKHM 000pYIOBaHHEM 3/1EKTPOHHOM
[POMBIIUIEHHOCTH H €r0 KOHTPOJIS

IMpousBoauTs pa3pabOTKy TEXHHYECKHX 3aJaHHi Ha CpPEACTBA IPOLECCOPHOIO
yIpPaBJIeHUS CIIOKHBIM BaKyyMHBIM TEXHOJOTHYECKHM 000pYyIOBaHHEM 3IIEKTPOHHOM
[IPOMBIIIUIEHHOCTH B €r0 KOHTPOJIS € HCIONb30BaHUEM TEKCTOBBIX pefakTopoB, CAD-
CHCTEM H rpadH4YecKuX peAaKTOpOB

HpOI‘HOSHpOBaTI: pacxobl Ha CO3JaHNUE HOBLIX CPENCTB IIPOIECCOPHOTO YIIPABICHUSA
CJIOXHBIM BaKYYMHBIM TCXHOJIOTHICCKHM o6opy11013aHneM C-)J'ICKTpOHHOi;I
IPOMBIIICHHOCTH U €TI0 KOHTPOJIA

OueHnBaTh 3KOHOMHYCCKHH 3(¢deKT OT HCHOIB30BaHUSA CPEACTB IPOLECCOPHOTO
yIpaBJieHHs CIIOKHBIM BaKyyMHBIM TE€XHOJOTHYECKHM 000PYJIOBaHHEM IIICKTPOHHOM
MPOMBIIIICHHOCTH U €0 KOHTPOJII

WuaTerpupoBaTh cpeicTBa IPOILECCOPHOIO YIPABICHHS CIOXHBIM BaKyyMHBIM
TEXHOJIOTHYECKMM 00OpyJOBAHHEM M €ro KOHTPOJIA B €AMHYIO CHCTeMy OOMEHa
uHpopManyel INEKTPOHHON IPOMBIILIEHHOCTH

Heo6xoauMeie
3HAHUSA

Mertoauyeckue JOKYMCHTBI, PCIIIaMCHTHPYIOMHWE BOIIPOCHI pa3pa60T1<n CpEACTB
IIponeCcCOpHOro YipaBiaCHUA CII0KHBIM BaKyyMHBIM TCXHOJIOTHYCCKHM
060py)103aHneM BHCKTPOHHOi/'I ITPOMBIIIJICHHOCTHA U €I'0 KOHTPOJIA

Meronnyeckue  JOKYMEHTBHI, perjlaMeHTHpylomue paboTEl [0  BOIpocam
ABTOMATH3MPOBAaHHOIO M aBTOMATHYECKOTO YIIPABICHUS DPEXHMaMH BaKyyMHBIX
TEXHOJIOTMYECKHUX IPOIIECCOB 3IEKTPOHHOMN MPOMBIIUICHHOCTH

Buapl, ¢pusuyeckue MpUHIUNBI paboThl, 00JIacTh NPHMEHEHUS W NPUHIUNHAILHBIE |
OrpaHMYEHHST METOOB M CPEICTB M3MEPEHUSI OCTATOUHOrO W pabodero AaBIECHHUS B
Kamepe, IPUMEHAEMBIX B 3IEKTPOHHOH NPOMBIILUICHHOCTH

BI(U.[BI, (bmnqecxne IIPUHIIAIIBI pa60T1>1, 00JacTh NPUMCHCHHUA U TIPUHIAIIAAIBHEIC
OIrpaHMYCHAA MCETOJOB H CPEIACTB M3MCPCHHUA TEMIEpPATypbl, NPHUMEHACMBIX B
BJICKTPOHHOi;I MPOMBIIUICHHOCTH

BHI[BI, (I)I/ISI/I‘ICCKI/IC IIPAHIHIIBI pa60TI>I, obnacTe IIPpUMCHCHUA U TNIPAHIHUIIHNAIIBHBIC
OrpaHHYC€HHUA METOJAOB KU CPEACTB H3MEPCHHSA pacxXxola TEXHOJOIHYECKHX TIa3oB,
INPAMCHSCMEIX B SJICKTPOHHOﬁ HPOMBIIUICHHOCTH

HpHHLIPIHI:I peanu3aiii AaBTOMATHYCCKOI'0O YIIPaBJICHHS CJIOJKHBIM BaKyyMHBIM
TEXHOJIOTHYCCKHM 060py,£l0BaHI/IeM SHGKTPOHHOﬁ IIPOMBIIINICHHOCTH

[puHOWIBE  yOpaBIeHHS TEXHOJOTHMYECKAMH IapaMeTpaMH, IPUMEHSEMEBIE B
CIO)KHOM  BAaKyyMHOM  TEXHOJIOTHYECKOM  OOOpyIOBaHHH  3JIEKTPOHHOH
MPOMBIILICHHOCTH

BPI}IBI 3JICMCHTOB H CXCM, PCryjIHpYIOIINX pPaAcXod TCXHOJOTHYCCKUX Ta30B B
QHCKTPOHHOﬁ IIPOMBINIJICHHOCTH

EI[PIHaSI CHCTCMA KOHCTPYKTOPCKOi;I JAOKYMCHTAllUH

EnnnHas cucrema JOITYCKOB H ITOCAA0K

[Mopsimok pa3pabOTKH TEXHHYECKHX 3alaHHH Ha CpeJICTBa YNPABICHHUS CIIOXHBIM
BaKyyMHBIM TEXHOJIOTHYECKHM OOOpYIOBaHMEM 3JICKTPOHHOH NPOMBIIUIEHHOCTH H
€ro KOHTPOJIA
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TekcToBBIE pemaKTOps! (MPOLECCOpH]): HAVMEHOBAHKS, BO3MOXHOCTH H TOPSIOK
paboThl ¢ HUMH

l"pa(lmqecme PEAAKTOPhl: HAUMCHOBAHNS, BO3SMOXXHOCTH H IIOPTOK pa6on.1 C HUMH

CAD-cucreMBl: HAUMEHOBAHUS, BO3MOXXHOCTH H TMMOPAAOK paGOTI:-I C HUMH

IMopsaoK MpUMEHEHHS MPOLECCOPHBIX CPEACTB YNPABICHHS CIIOXKHBIM BaKyyMHbIM
TEXHOJIOTHYECKAM 000PYIOBaHHEM SNIEKTPOHHOM MPOMBIIIJIEHHOCTH M €I0 KOHTPOJLA,
HOJKIIOYECHHBIX K CETH 00MeHa JaHHBIMH

CocTaB, Ha3HAYEHHUE U BO3MOXHOCTH IIPOrPaMMHOT0 obecrnedeHns, IPUMEHIEMOr0 B
IPOLECCOPHBIX ~ CPEACTBAX  YNPABICHHA  BaKyyMHBEIMH  TE€XHOJIOTHYECKUMH
HPOIECCAMH JUIS JJICKTPOHHOH MPOMBIILICHHOCTH M MX KOHTPOJIS

Buapl  NPOLIECCOPHBIX CPEACTB  YHPABICHHA BaKyyMHBIM  TEXHOJOTHYCCKUM
000pyAOBaHHEM H €r0 KOHTPOJIS, BKIIIOYEHHEBIX B CETh OOMEHA IaHHBIMH

Hpalcmqecxne H TEOpPETHYCCKHC OCHOBBI pCalH3allii 3TaloB IIPOCKTHPOBAHHUA
NpOLECCOPHBIX CPEACTB YNPABICHHA CJIOKHBIM BaKyyMHBIM TEXHOJOTHYCCKHUM
O60py,[l0BaHI/ICM GHCKTPOHHOﬁ IIPOMBIIIUICHHOCTH B €I0 KOHTPOJLA

TpeGoBanus BaKyyMHO# THTHEHBI

Tpe6oBanust OXpaHBl TpyJa, IOXAPHOMH, INPOMBIIIIEHHOH M  JKOJOTHYECKOM
0€30IIaCHOCTH

HApyrue
XapaKTCPUCTUKH

3.3.3. TpyaoBas pyHKUHA

IIpoBeaeHne UCHBITAHUH CI0’KHOIO BAKYYMHOIO VposeHb

HaumeHoBan#e | TEXHOJIOTHYECKOT0 000py/10BaHHMs 3JIEKTPOHHOR Kox | C/03.6 | (momyposenp) | 6

MPOMBIIIJIEHHOCTH KBATH(HKALHH

Tpynoseie
JelicTBHS

KoHTpO/Ib  COOTBETCTBHS  H3TOTOBICHHOTO W CMOHTHPOBAHHOTO  CIIO)XXHOTO
BaKyYYMHOI'O TEXHOJIOTHYECKOT0 O0OpYHOBaHHS 3JICKTPOHHOM IPOMBIIUICHHOCTH
KOHCTPYKTOPCKOH TOKYMEHTaIlMH

BBIABICHHE CKPHITHIX JE(EKTOB CIOXKHOTO BaKyyMHOI'O TEXHOJOTHYECKOTO
060pyI0BaHHs HIEKTPOHHOM IPOMBIILICHHOCTH IIPH aTMOC(EPHOM NaBJICHAH

VICOIBITAHAA CHCTEM CJIOKHOTO BaKyyMHOTO TEXHOJIOTHYECKOro 000pyaoBaHHs
9JEKTPOHHOM MPOMBINUIEHHOCTH P aTMOC()EPHOM J1aBJIeHUH

TToAroTOBKA CIIOKHOTO BAKyYMHOTO TEXHOJIOTHYECKOro 000pyA0BaHH 3IEKTPOHHOM
IPOMBIIIEHHOCTH K BAKYYMHO# OTKa4Ke H HarpeBy (IIpx HEOOXOIMMOCTH)

Kontpons  (QyHKUMOHHPOBaHMS  CIHOXKHOIO  BaKyyMHOIO  TE€XHOJOTHYECKOTO
06Opy/IOBaHKS 3IEKTPOHHOM NPOMBIIIIEHHOCTH NpH pabouMX [aBI€HHH H
TEMIepaType

IlpoBepka CHCTeMBI YNpaBlI€HMS M  KOHTPOIA  CJIOXHOrO  BaKyyMHOIO
TEXHOJOrHIECKOr0 000pY0BaHNU SNEKTPOHHOH MPOMBIILICHHOCTH

Pa3paGoTka NpeANoXEeHHH [0 HM3MEHEHHIO KOHCTPYKIMH CJIOXHOTO BaKyyMHOIO
TEXHOJIOTHYECKOr0  O0OpYJOBaHMS  DNEKTPOHHOH  NPOMBINLUIEHHOCTH  IIPH
YCTaHOBJIEHHOM OTKJIIOHEHHMH OT TEXHHYECKHX 3a/IaHUi

KOppeKTI/I})OBKa HHCTpYKIIHM 10 OKCIUTyaTallUM Ha CJIOXHOC  BaKyyMHOC
TEXHOJIOTHICCKOC o60py1103a}me BHGKTPOHHOﬁ IPOMBINUICHHOCTH

Heobxoaumeie
yMEHHUs

IIpoBepATH COOTBETCTBHE KOHCTPYKIMH BaKyyMHOM CHCTEMBI CIOXHOTO BaKyyMHOTO
TEXHOJIOTHYECKOTO obopynoBaHHs ANEKTPOHHOH HPOMBIIUIEHHOCTH
KOHCTPYKTOPCKOM JOKyMEHTaIUH

HpOB@pSITB COOTBCTCTBUEC KOHCTPYKIINH ra3oBOM CHCTEMBI CIIOXKHOTO BaKyyMHOTI'O
TEXHOJIOTHYCCKOI'O o6opynonaHm1 SHCKTpOHHOﬁ MPOMBIIIUICHHOCTH
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KOHCTPYKTOPCKOM JOKyMEHTallu{

HpOBepflTB COOTBCTCTBHC KOHCTPYKIIMHM CHCTCM OXJIOKACHHS H INHEBMOIIMTAaHUA
CJIOXKHOI'O BaKyyMHOI'O TECXHOJIOTHYCCKOI'O o6opy11013a1m;1 3JI€K’I‘pOHHOf;I
HPOMBINUICHHOCTH KOHCTpYKTOpCKOfI JAOKYMCHTallUH

[IpoBepATh COOTBETCTBHE KOHCTPYKUHH HAarpeBaTeIbHOM CHCTEMBI CIIOKHOIO
BaKyyMHOTO TEXHOJIOTHUECKOTO OOOpYAOBaHHUS . NEKTPOHHOH MPOMBIIICHHOCTH
KOHCTPYKTOPCKO#M JOKYMEHTAI[UH

HPOBCpﬂTB COCTOSIHUC H KPCIUICHUC BHYTPCHHHX H BHCIIHHUX HarpeBaTeJIbHBIX
3JIEMCHTOB CJIIOXKHOT'O BAKYYMHOTI'O0 TCXHOJIOTHYCCKOIO 060pyﬂ0BaHI/Iﬂ QHCKTPOHHOi/‘I
ITPOMBIIIVICHHOCTH

HpOBCpSITB COCTOAHHEC H KpPCIJICHHC BHYTPUKAMCPHBIX J3JIEMECHTOB CJIOKHOI'O
BaKYYMHOI'0 TCXHOJIOTHYCCKOI'O 060py11013aHmI 3JICKTp0HHOﬁ NPOMBIIIICHHOCTH

TCCTI/II.)OBaTI: pa60Ty HCIOJIHUTCIIBHBIX MEXAaHHM3MOB BpalllCHUA H IICPECMCUHICHUA
BHYTPHKaMEPHEIX 3JICMCHTOB, L[Bepeﬁ, KPBIICK, KOJIIIAKOB W KOXYXOB CJIOKHOI'O
BAaKYYMHOTI'0 TCXHOJIOTHYCCKOI'O o6opynonalmﬂ 3HCK’I‘p0HHOﬁ IIPOMBIIIJICHHOCTH

ITpoBepATh TEPMETHYHOCTh BaKyyMHBIX M Ta30BBIX BBOJOB M JIMHHMH, CHCTEM
OXJIWKACHAA ¥ TNHEBMONHMTAHHA CJIOXKHOTO BaKyyMHOTO TEXHOJIOTHYECKOTO
000py10BaHHs HNEKTPOHHON IPOMBIILIEHHOCTH

BI’I3Y&TIBHO IIPOBEPATh COCTOSHUC TEMIIEPATYPHBIX IMBOB CJIOXHOIO BAaKyyMHOI'O
TEXHOJOTHYCCKOI'0 06opy)1013a1m;1 SJICKTpOHHOﬁ MPOMBIIUJICHHOCTH

KOHTpOJ'IHpOBaTB IIpaBUJIBHOCTh YCTAHOBKH TEpPMOIIap CJIOXXHOIO BaKyyMHOI'O
TCXHOJIOTHYCCKOI'O o6opy,uosaHn;1 BJICKTPOHHOf;I IIPOMBINUICHHOCTH

KOHTpOJIHpOBaTB pa60Ty CJIOXKHOI'0O BaKYYMHOI'O TE€XHOJIOTHYCCKOT'O 060pyn03amm
SHCKTPOHHOﬁ HNPOMBIIINICHHOCTH IIpH aTMOC(i)CpHOM AaBJICHHH B PYYHOM PCXHUMC

IIpoBepATh CIIOXKHOE BaKyyMHOE TEXHOJIOTHYECKOE OOOpYAOBaHME 3JIEKTPOHHOM
IPOMBIIUICHHOCTH Ha T€pMETHYHOCTD C HCIOJIb30BAHHEM METONOB TEUYEHCKAHHUS

KoHTpo/MpoBaTh IpPaBHIBHOCTh MOHTaXa 3alllUTHBIX YCTPOMCTB, KOXYXOB H
OrpakIeHHil CJIO)KHOTO BaKyyMHOTO TEXHOJIOTHYECKOTO 000pYyI0BaHHS IEKTPOHHOM
MPOMBIIUIEHHOCTH

IMpoBepATh 3HAa4YeHHs IMAPaMETPOB 3a3eMJICHHs, W30JIHH, BJICKTPUIECKOTO
COIPOTHBIEHHA  TEXHOJOTHYECKHX  HCTOYHMKOB, HarpeBaTeleii W  Mexay
TEXHOJIOTHYECKAMHM HCTOYHHKAMH, HarpeBaTelIMHM, KaMepoil, IDII030M M paMoi
CIIOXHOTO  BaKyyMHOTO  TEXHOJIOTHYECKOr0  00OpyHOBaHHS  3IMEKTPOHHOIM
IPOMBIIUIEHHOCTH

PaSPaGaTHBaTB NPpEAJIOKCHAA 110 YCTPAHECHHIO OTKJIOHEHH# CJIO’KHOTO BaKyyMHOIO
TCXHOJOTHYCCKOI'O OGOPYI[OBaHI/ISI 3IICKTpOHHOI71 IIPOMBINUICHHOCTH OoT
COrTTaCOBAaHHOI'0 M YTBEPXICHHOI'O IIPOCKTA

HpOI/I?-BOI[I/ITB KOHTPOJIBHBIC H3MCPCHHUA TCXHOJOTHYCCKHX IapaMCTpOB BO BCEX
TEXHOJIOTHYCCKHUX 30HaX CJIIO)KHOIO BaKyyMHOI'0 TCXHOJIOIHYECKOIo o6opyz(013a1-mﬂ
BJICKTpOHHOﬁ IIPOMBIIIIICHHOCTHA CIICIHAIIBHBIMHA BBICOKOTOYHBIMU lePIGOpaMI/I A
IIPOBEPKHA NOKAa3aHMil IITaTHBIX JaTYUKOB

IIpoBepsATh (PYHKUHMOHUPOBAHHE NPOIECCOPHON CHCTEMBI YNPABICHHS CIOXKHOTO
BaKyyMHOTO TEXHOJIOTHIECKOTO 000pyIOBaHHS JIEKTPOHHON POMBIIIICHHOCTH

IIpoBepats paGoTy NpPHKIAJHBIX MporpaMM, OOeCIICYUBAIOIIUX YIpaBICHHE
CIOKHBIM  BaKyyMHBIM  TEXHOJOTHYECKAM  OOOpyJOBaHHEM  3JIEKTPOHHOMU
TIPOMBIIUICHHOCTH, IPH paboTe B MITATHOM pPeXHUMeE

IMpoBepsats paGoTy MNpPUKIAOHBIX MpPOrpaMM, OOeCIeYUBAIOIUX YNPaBICHUE
CIOKHBIM  BaKyyMHBIM  TEXHOJOTHYECKHM  OOOpyIOBaHHEM  3JIEKTPOHHOU
[POMBIIUICHHOCTH, IPH MOJEIMPOBAHAH OTKJIOHEHHH OT INTATHOTO PEeXXMMa paboThI

IMpoBepaTs (QyHKIMOHHpPOBAaHHE HHTETPHPOBAHHBIX B CETh OOMEHa JaHHBIMU
MPOLIECCOPHBIX CPEACTB YIpaBIE€HHS M KOHTPOJA CIOXXHOTO BaKyyMHOIO
TEXHOJIOTHYECKOro 000py/T0BaHMs AIIEKTPOHHON NPOMBIILIEHHOCTH
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KoppekTupoBaTh ~ TEXHHYECKYIO  JOKYMEHTAI[MIO  CJOXXHOTO  BaKyyMHOTO
TEXHOJIOTHYECKOTO 000pYIOBaHHUS 3JIEKTPOHHOH MPOMBIIUIEHHOCTH, €0 cOOPOYHBIX
€I{HHUI U OTAENBHBIX JAeTajcil IPU BHIABICHHOM OTKIOHEHHH €r0 XapaKTePUCTHK OT
TEXHUYECKHX 3aJaHMil C HCIONB30BaHHEM TEKCTOBBIX pepakTopoB, CAD-cuctem,
CAE-cucreM u rpad4ecKUX peaKTOPOB

PazpabaThiBaTh ~ MHCTPYKUMH 1O  3KCIUTyaTalldd  CJIOXKHOTO  BaKyyMHOI'O
TEXHOMOTHYECKOTO obopyxoBaHUs AIIEKTPOHHOM IPOMBIILJICHHOCTH c
HCIIOJIL30BAHMEM TEKCTOBHIX penakTopoB, CAD-cucTeM U rpadHuecKux pelakTOpoB

HeobxoauMeie
3HAHUS

FocymapcTBeHHBlE W JIOK&IbHBIE  CTaHAApTHl,  TCXHWYECKHE  YCIIOBHS,
TEXHOJIOTHYECKHE HHCTPYKIMU B 00JIACTH BaKyyMHBIX TEXHOJIOTHYECKHX IIPOIIECCOB
1 060opynoBaHHs

TpeGoBauuss oxpaHsl TpyAa, IPOM3BOJCTBEHHOH ©O€30IMacCHOCTH M 3alIUTHI
OKpY Karonie cpeibl

TpeGoBaHUA BaKyyMHO#1 THTHEHB]

CHGI.[I/IEUIBHLIC PEXKHUMBI BAKYYMHBIX TCXHOJIOIT'HYCCKUX IMTPOLICCCOB

HpI/IHI.II/Il'IBI SKCIITyaTalliu BCIIOMOI'aTEIIBHOIO oﬁopy,umaannﬂ CJIOXKHOI'O BaKYYMHOI‘O
TEXHOJIOTHYCCKOIO o60py,uonamm 3JICKTpOHHOI7I ITPOMBIIIIICHHOCTH

HpI/IHI.II/Il'II:I IIPOECCOPHOTO YIIpaBJI€HUA BaKyyMHBIMHA TCXHOJIOTHYCCKHMH
npoueccaMu

HpHHHHHBI IpUMEHCHHUA BBIYHCITHTENLHOM TEXHUKH H NPUKIAJHBIX IIPOTrpaMM IJId
yupaBJICHUS BAKYYMHBIMHA TCXHOJIOTHYCCKHUMH IIPONICCCaMH

IIpuHIHKIEI HHTErpallHH BaKYyMHBIX TEXHOJIOTHYECKHX MPOLECCOB U 000pynOBaHUS
9JIEKTPOHHO#N NPOMBIINUIEHHOCTH B €JHHYIO HHPOPMALMOHHYIO Cpely OpraHH3alud

KOHCTpYKIIHM HarpeBaTeNbHBIX H OXJIAJWTENbHBIX YCTPOHCTB, BHYTPHKaMEPHBIX
3JIEMEHTOB CJIO)KHOTO BaKyyMHOI'O TEXHOJIOTHYECKOro o0OpYyIOBaHHUS 3JIEKTPOHHOH
TIPOMBINLIEHHOCTH

KOHCTpYKIMH [IOIOJHHATEIFHOTO M BCIIOMOTATENIBHOTO OGOPYIOBaHHUSA CIIOXKHOTO
BaKyyMHOT'O TEXHOJIOIHYECKOT0 000PYIOBaHHS IEKTPOHHOM NPOMBIILIEHHOCTH

[Mopsimox BHECEHHs NPEUIOKCHUH 10 YCTPaHEHHIO OTKIOHEHHMH KOHCTPYKIUH
CIIOXXHOTO  BaKyyMHOIO  TEXHOJIOTHYECKOr0  OOOpYyHOBaHHS  3JIEKTPOHHOM
IPOMBIIUIEHHOCTH, €ro cOOpOYHBIX €AMHMI] M OTHENBHBIX Jerajed  oT
YTBEPXKAECHHOTO MPOEKTA

HOp)I,Z[OK BHCCCHUA H COITAaCOBAHHA l'IpCI[J'IO)KeHI/Iﬁ no zxopaﬁo'n(e KOHCTPYKIINH
CJIOJKHOI'O BaAKYYMHOI'0 TEXHOJIOTHYCCKOI'O 060py)1013aHmI, €ro C60p0‘lHBIX CIHHHUIT U
OT/ICIBHEIX JcTaJeH IIPH OTKJIOHCHUMU €TI0 XapaKTEPHUCTUK OT TEXHHUYCCKHUX 3aJIaHHi

TexcroBpie pemakTOpbl (IMPONECCOPHI): HAHMEHOBaHMS, BO3MOXHOCTH H IOPSHOK
paboThl ¢ HUMH

Fpa(bnquKne PeaaKTOPhl: HAMMCHOBAaHHA, BOSMOXXHOCTH U HOPAHOK paGOTBI C HUMH

CAD-cucTeMBbl: HAUMEHOBAHHS, BO3MOXKHOCTH U NMOPAJOK pabOTHI C HUMHA

CAE-cuCcTeMBl: HANMEHOBaHMS, BO3MOXXHOCTH H IIOPSJIOK paboTEl C HUMH

IMopsinok  (YHKIHOHMpPOBAaHHS WHTETPHPOBaHHBIX B CeTh OOMEHa JaHHBEIMHA
IPOILIECCOPHBIX CPEACTB KOHTPOJIA CJIOKHOTO BAaKyyMHOIO TEXHOJIOTHYECKOTO
000pyAOBaHHUS 3JEKTPOHHOM IPOMBIIIEHHOCTH

COCTaB, Ha3HA4YCHHUEC H BO3MOXHOCTE IIPpOrpaMMHOI'O OGCCHC'-ICHI/I}I, IIpUMEHAEMOI'0O B
NpOoUECCOPHBIX CpEeAcTBax YHIpaBJICHHUA BaKYYMHBIMH TEXHOJOTHYCCKNMHA
npoueccaMi U X KOHTPOJIA

EnuHas cucteMa KOHCTPYKTOPCKOM IOKYMEHTAaLUH

Enunas cuctema JOIYCKOB H II0CAJO0K

Enunas cuctema TEXHOJOTHYECKOH JOKYMCHTaAIIUH

EnmnnHas cucreMa TeXHOJIOTH4E€CKOM NOATOTOBKHI IIPpOU3BOACTBA

TMopsimox pa3paboTK¥ M coAep)KaHWe MHCTPYKIMH IO 3KCILUTyaTalldH CJIO)KHOTO
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BaKyyMHOT'O TEXHOJIOTHYECKOTO 000pYyIOBaHHS

IMopsmok ogopMIIeHHs POM3BOACTBEHHO-TEXHUYECKOH IOKYMEHTAllUU

Hpyrue

XapaKTepHCTHKH

3.4. O60o0menHan TpyaoBasi pyHKIus

HpOCKTHpOBaHPIC KIIACTCPHBIX H IIPOXOIHBIX

HavMeHoBarme CHCTEM, peaTU3YIOIIHUX BaKyyMHEIE ) Kon D Vposenb 7
TEXHOJIOTHYECKHE ITPOLECCH NMEKTPOHHOM KB UKaLHH
TMPOMBIIICHHOCTH

Bo3smoxHbIe HmKeHEP-KOHCTPYKTOP BaKyyMHOTO TEXHOJIOTHYECKOTO 000pyIOBaHUS IEKTPOHHOM

HAaWMEHOBaHHMS | MPOMEBIIUICHHOCTH | Kareropuu

JIOJDKHOCTEH, Beaymmit uHKE€HEP-KOHCTPYKTOP BaKyyMHOT'O TEXHOJIOTHIECKOTO 000pYIOBaHHUS

npodeccuit ANIEKTPOHHOU MPOMBIILICHHOCTH

pabounx HmxeHep-koHCTpyKTOp I Kareropun

Benyumii nH)XeHEP-KOHCTPYKTOP

[yt nocTmxeHus KBaM(pUKAHUU

O6pazoBaHue 1

Briciiee ob6pa3zoBaHue — MarucTparypa

oOydeHue

OnsIT JIiia moKHOCTE# WHKEHEPOB | kaTeropuu He MeHee ABYX JIET B JOJKHOCTH

IpaKTHIeCKOH umkeHepa Il kateropun B 061acTH IPOEKTHPOBAaHHS BAKYyMHOTO TEXHOJIOTHYECKOTO

paboThI 000pyOBaHMS IEKTPOHHOH TPOMBIIUICHHOCTH
Jlis moymKHOCTeH BeXyIMX HHKEHEPOB HE MEHee IBYX JIET B IOJDKHOCTH MHXeHepa |
KaTeropuH B 00JIaCTH MPOSKTHPOBaHUS BAKYYMHOTO TEXHOJIOTHYECKOTO
000pyIOBaHMS 3JIEKTPOHHOM NPOMBIILUICHHOCTH

Ocobrie IpoxoxaeHue 00s13aTeNbHBIX IPEABAPUTENBHBIX U IEPHOAUIECKIX METUIMHCKHX

yCIIOBHSA OCMOTPOB

JOITycKa K ITpoxoxnexue oOydeHU MepaM oxkapHoi 6e301macHOCTH

pabote IIpoxoxeHue o6y4eHus 10 OXpaHe TPyZAa H IPOBEPKH 3HAHHA TPeOOBaHUM OXpaHbI
TpyAa

Hpyrue -

XapaKTePHUCTHKH

CopaBounas ua$opmanys

Haumenosanue Kox HanmeHoBaHMe HaYaJIbHOM IPYIIBI, JOJDKHOCTH, podeccuu uiu
JIOKYMEHTa CHENHATBHOCTH, HAlpaBJIEHUs OATOTOBKH
OK3 2144 WnxeHepbI-MEXaHHKH
EKC - HHxeHep-KOHCTPYKTOP
OKIIATP 201524 WHxeHep-KOHCTPYKTOP
Ilepeunu BO 11.04.04 JIEKTPOHUKA U HAHOIEKTPOHUKA
15.04.02 TexHOMOrMYECKHE MAaIMHBI H 000py0BaHUE
28.04.02 Hanounxenepus
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3.4.1. Tpynosas pyHkuus

HawnmenoBaHue

KoHcTpyHpoBaHHE KJIACTEPHBIX M IPOXOJHBIX
CHICTEM, pealu3yIOIIUX BaKyyMHBIC
TEXHOJIOTHYECKHUE ITPOLECCHI NEKTPOHHOM
MPOMBIIJIEHHOCTH

VYpoBeHb

Kon D/01.7 | (nomyposenn) | 7

KBanpuKauuu

Tpynossie
JaeicTBUS

Omnpenenenre TpeOyeMBIX TEXHOJNOTHYECKMX BO3MOXHOCTEH KJIACTEPHBIX H
NPOXOAHBIX CHCTEM, PEAM3yIOIUX BAKyyMHBIE TEXHOJOTHYECKHE IIPOLECCH, M
3aTpaT Ha UX pa3paboTKy

BrisiBienne IIOTpC6HOCTI/I B IIPOCKTHPOBAHNHA KOMILUIEKCHBIX pemeﬂnﬁ B oOnacTu
BaKYYMHBIX TEXHOJIOTHMIECKHX ITPONCCCOB 3J'ICKTp0HHOﬁ NPOMBIINUJICHHOCTH

OnTamu3anus MaTCpUAIbHBIX H I/IH(I)OpMaIII/IOHHBIX IIPOU3BOACTBCHHEBIX ITIOTOKOB IIPH
IPOCKTHPOBAHUHA KOMINICKCHBIX pemeHI«n‘«i B obnacTu BaKYYMHBIX TCXHOJIOTHYCCKHUX
IponcCcCoB BHCKTPOHHOfI ITPOMBINUICHHOCTH

Pa3paGoTka CTPYKTypbl KIAacTEpHBIX H IPOXOJHBIX CHCTEM, PEANH3YIOUIHX
BAaKYYMHBIE  TEXHOJIOTMYECKHE IIPOLECCHI  MEKTPOHHOH  IPOMEIILIEHHOCTH,
COOTBETCTBYIOIIEH ONTHMHU3HPOBAHHBIM MAaTEPHATBHHIM H  HHQOPMALMOHHBEIM
MOTOKaM B TEXHOJIOTHYECKUX KOMILIEKCaX

BeiGop KonmvecTBAa H  COCTaBa  MOJYyJieH, pealM3ylOIMX  BaKyyMHEIE
TEXHOJIOTHYECKHE MPOLECCH 3JIEKTPOHHOH IPOMBIIIIICHHOCTH, BCTPaMBacMBIX B
IPOU3BOJICTBEHHBIE JIMHHH, O0€CIEUHBAIOINX HAMIY4IIME COOTHOLICHMS IECHEI M
Ka4yecTBa TOTOBOM NPOAYKIHH

Pa3paboTka TEXHHYECKHX 3aJaHMii Ha NPOEKTUPOBAaHHE MOJYJEH KIACTEPHBIX H
IPOXOAHBIX CHCTEM, pEAIH3YIOIUX BaKyyMHBIC TEXHOJOTMYECKUE IPOIECCHI
9JIEKTPOHHON HPOMBIIIIEHHOCTH

PaspaGoTka TEXHMYECKUX 3aJaHMH Ha CHCTEMBl aBTOMATHYECKOrO YIPaBJICHHA
KJIACTEPHBIX W TPOXOAHBIX CHCTEM, PEAIU3YIOIMX BaKyyMHBIE TEXHOJIOTHYECKHE
IIPOIIECCHI MIEKTPOHHON MPOMBILIIEHHOCTH

Pa3paboTka TeXHHYECKMX 3aiaHMii Ha JOINOJHHUTEIPHOE M BCIOMOTraTelbHOE
00opy/JI0BaHHE KIACTEPHBIX M IPOXOAHBIX CHCTEM, PEATH3YIOIHMX BaKyyMHEIE
TEXHOJIOTHYECKHE IPOIECChI JIEKTPOHHON MPOMBIILICHHOCTH

CornacoBaHye TEXHHYECKHX 3aJaHuil Ha pa3pabOTKy HOBBIX MOAYJIEH KIAaCTEPHBIX H
NPOXOJHBIX CHCTEM, pPEATM3YIOIUX BAKyyMHBIE TEXHOJOTHYECKHE IPOLECCHI
3IIEKTPOHHOM MPOMBIILTIEHHOCTH, C PYKOBOJICTBOM IIOAPA3/JICIICHH] U SKOHOMHUYECKOM
ciry 60 opraHu3alnuu

Opranmsaius pa3pabOTKH KJIACTEPHBIX M IPOXOAHBIX CHCTEM, PEAUTM3YIOMIUX
BaKyyMHBbIE TEXHOJIOTHUECKHE IPOLECCH MICKTPOHHOMN MMPOMBIIUIEHHOCTH

[IpoeKTHOE pPYKOBOACTBO TIPYNIOH HMHXXEHEPOB M TEXHHKOB HpH pa3zpaboTke
KIAaCTEPHBIX U IIPOXOMHBIX CHCTEM, PEATU3YIOIUX BaKyyMHBIE TEXHOJIOTMYECKHE
IPOLECCH DIEKTPOHHON IPOMBIIIIEHHOCTH

Opranu3anusi B3aMMOJEHCTBHA M  KOODJMHALMA HMHXCHEPOB M  TEXHHKOB,
BOBJICUCHHBIX B pa3pabOTKy KJIACTEpHBIX M TPOXOMHBIX CHCTEM, PEATM3YIOIIUX
BaKyyMHEIE€ TEXHOJIOTHYECKHE IPOLECCHI TEKTPOHHOMH IPOMBIIUICHHOCTH

HeoOxoauMbie
yMEHUsA

AHaIII/ISI/IpOBaTB ,IICI‘;ICTB}’IOIIII/IC IIPOU3BOACTBCHHLIC JINHHAA 3JICKTpOHHOI71
IPOMBIIUICHHOCTH IS OIIPCACIICHUA HOTpe6HOCTPI B HHTCTPpUPOBAHHBIX B
IIPOH3BOJACTBCHHBIC JIMHAM KJIACTCPHBIX M MNPOXOAHBIX CHCTEMAX, PCANMIYIOIMHX
BaKYyYMHBIC TCXHOJIOTHYECKHEC ITPOLCCCHI

Onpenenars ONTHMAIBHYIO CXEMY MaTepHATbHBIX M HH)OPMAMOHHBIX NOTOKOB B
pa3spabaThiBaeMbIX KJIACTEPHBIX H NMPOXOIHBIX CHCTEMAaX, PEAlU3YIOMUX BaKyyMHbIE
TEXHOJIOTHYECKHE IPOLECCHl ANIEKTPOHHOM MPOMBIIITIEHHOCTH, € HCIOIb30BaHUEM
TEKCTOBBIX pefakTopoB, CAS-cucTeM U rpahHYECKHX PEAAKTOPOB
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BBIIOMHATE 3KOHOMHYECKHE PacyeThl € HCIOJIb30BAaHHEM TEKCTOBBIX PEJaKTOPOB U
CAS-cucrem

Pa3pabareiBaTh CTPYKTYpy KIAaCTEPHBIX M IPOXOOHBIX CHCTEM, PEATH3YIOIIHX
BaKyyMHBIE TEXHOJIOTHYECKHE IIPOLECCHl DJIEKTPOHHOH IPOMBIILIEHHOCTH, C
HCIONIB30BAHHEM  TEKCTOBBIX  penaktopoB, CAS-cucreM, CAD-cucreM n
rpaHIecKuX peAaKTopoB

HnrterpupoBaTe MOAYNH, pealH3yIOIIHE BaKyyMHBIE TEXHOJIOTHYECKHE IMPOLECCHI
3JIEKTPOHHOH NMPOMBIIIEHHOCTH, B KIIACTEPHBIE M IPOXOHEIE CHCTEMEI

Omnpenenits HOMEHKIATYPy MOAYJEH, peau3yIOUMX BaKyyMHBIE TEXHOJOTHYECKHE
IPOLECCH] 3TEKTPOHHOH NPOMBIIUICHHOCTH, JUI KJIACTEPHBIX M MPOXOAHBEIX CHCTEM
U3 cooOpakeHHHI TpeOyeMbIX KauecTBa TOTOBOM IPOAYKIMH, 3aTpar o
HPOMBILIUICHHOM 0€30M1aCHOCTH

Pa3pa6aTHBaTI> TCXHHUYCCKHUE 3aJaHHuA 1 KOMIUICKCHBIX peIJ.ICHI/Iﬁ B oOmactu
BHCKTpOHHOf/‘I IPOMBINUICHHOCTH C HCIIOJIB30BAHHMEM TEKCTOBBLIX PCIAKTOPOB, CAD-
CHCTEM H rpa(pnqecmx PEAAKTOPOB

HpOF HO3WpOBaTh pacxXoAbl HA KOMINICKCHBIE PCUICHHA B obmacta 3HCK’I’p0HH0171
NPOMBIIIICHHOCTH

OnenuBarh 3KOHOMHMYECKHH 3(¢eKT OT BHEAPEHHS KOMIUIEKCHBIX pPCUICHHHA B
3JIEKTPOHHOH NPOMBIIIIEHHOCTH

Hcnone3oBate 6a3bl JaHHBIX, 6236l 3HAHUH U BHEIIHHE WH()OPMAIIMOHHEIE PECYPCHI B
00J1aCTH KOMIJIEKCHBIX pelIeHHH B 9JIEKTPOHHOU IPOMBIIUIEHHOCTH

Pa3zpabaThiBaTh KOMIUIEKCHBIE pPELICHUS B 3JICKTPOHHOW MPOMBIIUIEHHOCTH C
HCIIONI30BAaHUEM  TEKCTOBbIX  peAakTtopoB, CAS-cucreM, CAD-cucteM u
rpapuIecKuX peaaKTopoB

OIIpeJ.IeJISITB Ppacxoipl Ha IMPOCKTHPOBAHHUE KOMIIJICKCHBIX pemeHm‘/‘I B BHEKTPOHHOﬁ
IIPOMBINUICHHOCTH

OdopMIIITE  TEXHHYECKYI0O JOKYMEHTAI[MIO C  KCIOJB30BAHHEM  TEKCTOBBIX
penakropoB, CAS-cucrem, CAD-cucteM H rpapuyueckix peIaKTopoB

OpPaHPISOBHBaTB B3aUMO/ICHCTBHE MCKOY HHXCHCpaMHU n TCXHHKaMH,

yYacTBYIOIIMMH B  pa3pabOTKe KOMIUIEKCHBIX pEIICHHH B  3IEKTPOHHOM

ITPOMBIIIIIICHHOCTHU

OcymecTBIATh ONEpAaTUBHOE IIPOEKTHOE PYKOBOJCTBO TpPYNIOH HHXEHEPOB H
TEXHHKOB, YJaCTBYIOIIUX B pa3paboTKe KOMIUIEKCHBIX DPEIICHHM B BJIEKTPOHHOM
NPOMBIIIICHHOCTH )

HeobOxoauMsie
3HAHUA

l'ocynmapcTBeHHBIE  CTaHIAPTH, HOPMATHBHO-TCXHWUYECKHE W  HHCTPYKTHBHEIE
JOKyMEHTHI Ha BaKyyMHOEC TEXHOJOTHYECKOoe 00OpyIdoBaHHE  3JIEKTPOHHOIM
IPOMBIIIJIEHHOCTH, @ TaKXKe Ha TEXHOJIOTHYECKHE MPOLECCH M HX PE3YIbTATHI

TpeOoBaHMs BaKyyMHO# THIHEHBI

TpeGoBanus oxpaHbl TpyHAa, TOXApPHOH, NPOMBIIUIEHHOH M  3KOJOIHYECKOM
0e30macHOCTH

MeTtoauku MOAECIHPOBAaHUA MATCPUAIIBHBIX H I/IH(I)OpMaIII/IOHHBIX IIOTOKOB B
KIAaCTEPHBIX H NPOXOJHBIX CHCTEMAaX H IIPOM3BOACTBCHHBIX JIMHHIX 3J'ICKTpOHHOI71
IPOMBINVICHHOCTH

HpHHII,Hl'IBI Q)YHKHI/IOHI/IpOBaHI/I}l MAaTCpHAIIBHBIX H HH(l)OpMaIII/IOHHLIX IIOTOKOB ' B
KJIAaCTCPHBIX H NPOXOAHBIX CHCTEMAaX H IPOU3BOACTBCHHBIX JIMHHUAX SHCKTPOHHOﬁ
NPOMBINIJICHHOCTH

Metoauku pa3paGoTKH CTPYKTYp KJIACTEPHBIX H TNPOXOJHBIX CHCTEM H
IIPOM3BOJICTBEHHBIX JINHUH JIEKTPOHHOM MPOMBIILICHHOCTH

Tpe60BaHI/I$I, NpeaABABIICMEIC K MOAYJSIM, peanu3yronmm BaKyyMHEIC
TCXHOJIOTHYICCKUC TIPOHCCCBL, BCTPAUBAEMBIM B KIIACTCPHBIC H ITPOXOJAHBIC CHCTCMBI
BHCKTPOHHOﬁ HPOMBIIINICHHOCTH
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KoHCcTpyKTHBHBIE 0co0eHHOCTH MonyIneH, pean3yomux BaKyyMHBIE
TEXHOJOrHYECKHE MPOIIECCH], BCTPAHBAEMBIX B KJIAaCTEpHBIE U NPOXOAHBIE CHCTEMBI
AJIEKTPOHHON NPOMBIIIIEHHOCTH

MeToauku pacucTa SKOHOMHYECKO 3(1)(1)CKTI/IBHOCTI/I C HCII0JIB30BAHHUCM
HNPUKIIAOHBIX IIPOTrpaMM

Envnas cuctema KOHCprKTOpCKOﬁ JOKYMCHTAlUN

E}]I/IHaSI CHCTECMA JIOIIYCKOB H ITOCag0K

OCOOEHHOCTH HCIONB30BaHUA M (DYHKIMOHHUPOBAHHSA KJIACTEPHBIX M NPOXOJHBIX
CHCTEM DJIEKTPOHHOM IPOMBIILIEHHOCTH, HHTErPUPOBAHHBIX B IIPOH3BOACTBEHHBIE
JTMHHUHA

CprKTypa, BO3MOXXHOCTH H alIaparHas pealin3alnd CHCTEM aBTOMATHYCCKOro
YyHpaBJICHHAS IIPOA3BOACTBCHHBIMH JIMHUSIMH, B KOTOPBIC HHTCIPHPOBAHBI KIIACTCPHBIC
A MPOXOJHBIC CUCTEMBI SHCKTPOHHOi/'I TNIPOMBINUICHHOCTH

IMpuHOMIBI KOMIBIOTEPHOH Oe30macHOCTH NpH paboTe Ha ABTOMAaTH3HPOBAaHHBIX
pabourx MecTax, BKJIIOUYEHHBIX B JIOKATbHYIO H BHEIIHIOIO CETh

Enunas cucremMa TEXHOJIOTHYECKOM JOKYMCHTaAITUH

Enmunas cucrema TEXHOJIOTHYECKOM IOATOTOBKHU ITPOHU3BOACTBA

OCHOBBI YIIpaBJIEHUS EPCOHATIOM

OCHOBBI PYKOBOACTBA NPOEKTOM

IMpuHUMNBl  CTaHAapTH3auMM ©W yHH(UKanmuM B OONAcTH  HPOMBIIUICHHOM
U pOBH3AIIH

OCHOBEI HQICKHOCTH U YCTOﬁqHBOCTH III/I(prBBIX TEXHOJIOTHit

HpI/IHIII/IHI:I aBTOMATH3HPOBAHHOI'O YIIPABJICHHS THOKHUMH NPOU3BOACTBAMHA

Metoauka ynpasieHAs MHGOPMaIHOHHBIMH HOTOKaMHU

OCHOBBI HHTEJUIEKTYAIbHBIX IIOJICHCTEM aBTOMAaTHUECKOTO NMPHHATHS M pean3aliuy
peleHui

TexkcroBele peAakToOphl (MPOLECCOPHI): HAUMEHOBAHUS, BO3MOXXHOCTH H IOPAIOK
paboTeI C HUMHI

l"pa(bntlecm«le PeaaKTOphl. HAMMCHOBaHHA, BOSMOXHOCTH H MOPS 0K pa60TI>I C HUMH

CAD-cucTeMsbl: HAUMEHOBAHHA, BO3MOXKHOCTH U MOPAAOK paboThI ¢ HUMH

CAS-cucTeMBI: HAHMEHOBAaHUA, BO3MOXHOCTH ¥ TIOPAAO0K paGOTBI C HUMH

l'[paBHna O(I)OPMJ'ICHI/I}I TEXHAYCCKOM JOKYMCHTAIIUH Ha KJIIACTCPHBIC U MPOXOIHBLIC
CHUCTCMBI, PCAIU3YIONIUC BAaKYYMHBIC TCXHOJIOTHYCCKHUE IIPOLECCHI BHCKTPOHHOﬁ
NPOMBININICHHOCTH

HudopManuoHHbIe TEXHOJIOTHH, o0ecIiedrBalomye nepeiady, aBTOMaTH3HPOBAHHYIO
00pabOTKY M BU3yaIM3alHIO COOMpPAaEMBIX JaHHBIX

(OCHOBEI 3KOHOMHKH

OcHOBEI OpraHn3alliy NpoOu3BOACTBA

Hpyrue

XAPaKTEPUCTHKH

3.4.2. TpynoBasi pyHKIHA

Pa3paboTka TeXHHYECKHX 3aaHUi Ha IPOEKTHPOBaHUE
CHCTEM aBTOMATH3UPOBAHHOTO yIIPaBIECHHS IS YposeHs
HaumeHoBaHHe | KJIACTEPHBIX H IMPOXOJHBIX CUCTEM, PEATM3YIOINUX Kon | D/02.7 | (noayposens) | 7
BaKyyMHBI€ TEXHOJIOTHYECKHUE MPOLIECCH 3IEKTPOHHOM KBaIH(HKALIH
TIPOMBINIJIEHHOCTH
Tpynossie OnpeneneHre TOTPeOHOCTM B KOHKPETHBIX CHCTEMAax aBTOMAaTH3MPOBAHHOIO
JeicTBUA yIpaBJIeHHs KOMIUICKCHBIMH PEIICHUSIMH B 00NacTH BaKyyMHBIX TEXHOJOTHYECKHX




31

IPOLIECCOB IEKTPOHHON IPOMBIILIIEHHOCTH

Ananuz CYLIECTBYIOIIUX CUCTEM aBTOMaTU3IHUPOBAHHOI'O YIIPaBJIE€HHUSI KOMIIJIEKCHBIMU
pPCLICHUSIMH B obnacta BAaKYYMHBIX TCXHOJIOTHICCKHX IIPOLECCOB C-)HCKTpOHHOﬁ
IIPOMBINUICHHOCTH

Onenka SKOHOMHYECKIX XapaKTCPUCTUK CHCTEM aBTOMATH3HPOBAHHOI'O YIIPABJIICHUA
KOMILJICKCHBIMHA DPCIICHHUAMHA B obnactu BaKYYMHLBIX TCXHOJIOTHYCCKHX ITPOIICCCOB
SHCKTPOHHOﬁ MPOMBINUICHHOCTH

Pa3pa60TKa TCEXHUYCCKUX 3aJlaHu#’ Ha IIPOCKTHUPOBaHUE CHUCTCMBI
ABTOMATU3HPOBAHHOI'O0 YIIPpaBJICHUSI KOMIUICKCHBIMH pPCHICHHSIMH B obmactu
BaKYYMHBIX TCXHOJIOTMYCCKUX IIPOLICCCOB 3JICKTp0HH0171 IIPOMBINUICHHOCTH

CornacoBanue TEXHUYECKUX 3aJaHUI Ha pa3paboTky CHCTEMBI
ABTOMATH3UPOBAHHOTO YINpPAaBJICHHSA KOMIUIEKCHBIMH pEUICHHAMH B 00nacTH
BaKYyMHBIX TEXHOJIOTHYECKHX IIPOIECCOB JIICKTPOHHOM IIPOMBIIICHHOCTH €
PYKOBOACTBOM MOJpa3lelicHAsA, METpoJIoTHueckoii ciyx60#, wuHPopManuoHHO-
TEXHHYECKOM CITy)k00ii 1 5KOHOMAYECKO# ci1y00ii opraHu3aIym

HeobxoauMbie
YMEHHS

BruisaBiaTs TpC60BaHI/IH K CHCTEMaM aBTOMATHU3WPOBAHHOI'O YIPABJIICHUA KIIACTCPHBIX
H TPOXOAHBIX kCI/ICTeM, peaIM3yYIOIIUX BaKYYMHBIC TCXHOJIOIHYECKHE IIPOUECCHI
BJ'IeK"I'pOHHOﬁ IIPOMBINUIEHHOCTH, 1 HHTCIPHPOBAaHHLIM IIPOHW3BOJACTBCHHBIM JIMHHAM

P%paGaTBIBaTB NPCUIOKEHNS IO HUCIOJIB30BAHNIO AKTyallbHBIX METOANK H CPCACTB
I/IBMC])CHPIﬁ (bK?.H‘ICCKI/IX BCIIHYMH BaKYYMHBIX TCXHOJIOTHYCCKHX IIPOLECCOB
BHCKTPOHHOﬁ IIPOMBIINUICHHOCTA, WHTCIPHPOBAHHBIX B KOMIIIEKCHBIE CHCTEMBI H
IIPON3BOICTBEHHBIC JINHUHN

HpOH3BOI[HTI: a”Halin3 CTPYKTYPhI, BO3MOXXHOCTEH B armapaTHoi«‘I peanu3aniy CUCTEM
ABTOMATHU3WPOBAHHOI0 YHNPaBJICHHAA KOMIUICKCHBIMU PEIICHUSIMA B obnmactu
BaKYYMHBIX TCXHOJIOTHICCKHUX ITPOIECCOB 3J'IeKTp0HHOI71 IIPOMBINUICHHOCTH

Pa3zpabaTbiBaTh TEXHMYECKME 3aJaHWsd Ha CHCTEMBl aBTOMAaTH3MPOBAaHHOIO
yIpaBleHUs KOMIUICKCHBIMH PEIICHHAMH B O0JIaCTH BAKYyMHBIX TEXHOJIOTHYECKHX
IPOIIECCOB  DNIEKTPOHHOM INPOMBIIMUIEHHOCTH C  MCIOJIB30BaHHEM  TEKCTOBBIX
penaktopoB, CAD-cucteM U rpagMUECKUX peIaKTOPOB

OIIpeJ_IeJISITL. pacxoapl Ha CO3JJaHHC CHUCTEM AaBTOMATH3HUPOBAHHOIO YIIPaBJICHUS
KOMIIICKCHBIMH PCINICHUAMH B obnacti BaKyYyMHBIX TCXHOJIOTHYECCKHX IIPOLECCOB
BIICKTpOHHOﬁ IPOMBIIIICHHOCTH

OnecHUBaTh YKOHOMHYECKHMA B(I)q)eKT OT BHECAPCHHUA CHCTEM AaBTOMATH3HPOBAHHOIO
yipaBJICHASI KOMIUICKCHBIMH DPEIICHHUSAMH B obnact BaKYYMHBIX TCXHOJIOI'HYCCKHX
IpoUeCCOB BHCKTPOHHOﬁ NPOMBINUICHHOCTH

Heob0xonumeie
3HAHUS

Mertonuyeckue JAOKYMCEHTBI, PETrIIaMCHTHPYIOIMHE BOIIPOCHI pa3pa60TKH CHCTEM
ABTOMAaTU3HUPOBAHHOI'O YIIPAaBJICHUS KOMIUICKCHBIMH pPCHICHHUSAMHA B obmactu
BaKYYMHBIX TCXHOJIOTHICCKHUX ITPOIECCOB BHCKTPOHHOﬁ IIPOMBINUICHHOCTH

MCTO,HH‘-ICCKI/IC JAOKYMEHTBI, PEIIIAMCHTHPYIOIINE pa60TBI 110 BOITpocaM
AaBTOMATHU3MPOBAHHOIO H aBTOMATHYECKOI'O YIPaBJICHHA IapaMETpaMH BaKyyMHBIX
TCXHOJIOTHYCCKHUX MPOLECCOB SJICKI‘pOHHOﬁ MNPOMEBINIJICHHOCTH

Bunpl, ¢pusnyueckre MpUHOUNIGI paboThl, 001acTh MPUMEHEHHS W NPHHIMIIHAAILHEIC
OrpaHHYEHHS METOJAOB H CpEICTB M3MEpEHHs IapaMeTpoB  BaKyyMHBIX
TEXHOJIOTHYECKUX IPOIECCOB EKTPOHHOH IPOMBIILICHHOCTH

Ctpykrypa, BO3MOXKHOCTH M IIPHHIHMIBI NPOTpaMMHOM M ammapaTHOH peav3aliy
CHCTEM aBTOMATH3HPOBAHHOTO YIIpaBJIEHHS KOMIUIEKCHBIMH peIlEHHSAMM B 001acTu
BaKYYMHBIX TEXHOJIOTHYECKHX MPOIECCOB JIEKTPOHHOM IPOMBINIJIEHHOCTH

HpHHLIHIIH YIIpaBJICHAA TEXHOJIOTHYECKHMHU napaMeTpaMyi, IPUMCHACMBIC B
BaKyYMHOM TE€XHOJIOTHICCKOM OSOPYI[OBaHI/II/I BHCKTpOHHOﬁ MMPOMBIIIUICHHOCTH

Enunas cucteMa KOHCTPYKTOPCKO#M JOKYMEHTALNH

Enunas cucteMa TEXHOJIOTHYECKON JOKYMCHTAIIUH

Enpnas cucremMa TEXHOJIOTHYECKON MOATOTOBKU ITpOU3BOACTBA
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HOpﬂIlOK O(I)OPMJICHI/ISI IIpOPI3BO}ICTBCHHO-TCXHH‘ICCKOﬁ AOKYMCHTAIIlUU

HOpHJIOK paspaﬁomn TEXHUUYECKHUX 3aJJaHuii Ha CHCTEMBI AaBTOMATHU3HUPOBAHHOI'O
yHpaBJICHHASI KOMIUICKCHBIMH PEINCHUAMH B obnacta BAKYYMHBIX TCXHOJOTHYCCKHX
IIPpOLECCOB SHCKTPOHHOﬁ IIPOMBINUICHHOCTH

TekcToBble pemakTOpbl (MPOLECCOPHI): HAUMEHOBAHHUS, BO3MOXXHOCTH M HOPSIOK
paboTBI C HUIMH

I'paduueckune pelakTOpsl: HAUMEHOBAHHUS, BO3MOXKHOCTH U NOPSAOK pabOTE C HUMH

CAD-cucreMsr: HaMMCHOBAHHA, BOSMOXXHOCTH U IIOPAIOK pa60TBI ¢ HUMH

HOp}IZIOK IIPpUMCHCHHUA aBTOMATU3UPOBAHHBIX paﬁotmx MECT CHCTEMBI YIIPABJICHHUA
KOMIUIEKCHBIMH DPCHICHUSAMHU B obactu BaKYYMHBIX TC€XHOJIOTHYCCKHX IMPOICCCOB
BHCKTpOHHOﬁ IIPOMBINIJICHHOCTH, IIOAK/IIOYEHHBIX K CETH oOMeHa TaHHBIMH

COCTaB, Ha3HA4YCHHUC U BO3MOXXHOCTH MPOrpaMMHOIO O6CCHC‘I€HI/IH, NDPpUMCHACMOI'O B
CHCTEMaX aBTOMAaTU3HUPOBAHHOI'O YIIPABJICHHS KOMIUVICEKCHBIMHA PCIICHUSIMHA B obnacta
BAaKYYMHBIX TCXHOJIOTHYCCKHX ITPOIICCCOB BHeKTPOHHOﬁ IIPOMBINUICHHOCTH

HpaKTPI'-ICCKI/IC H TCOPCTHYCCKUEC OCHOBBI pPCaIM3allMi 3TallOB IIPOCKTHPOBAHHUA
CHCTEM AaBTOMATH3HPOBAHHOI'O YIIPABJICHHUSA KOMIUICKCHBIMH PEHICHUSIMH B obnmactu
BaKYYMHBIX TCXHOJIOTHICCKHUX ITPOLECCOB SHCKTPOHHOﬁ IPOMBIIINICHHOCTH

TpeboBanus BakyyMHO# IMIHEHBI

TpeGoBanus oxpaHbl TpyAa, IOXapHOH, MPOMBIIUICHHOH M 3KOJOTHYECKOM
6e30macHOCTH

Hpyrue

XapaKTEPUCTHKH

3.4.3. TpynoBas pyHxuus

Pa3paboTka METOIMK IPOEKTUPOBAHUs BaKyyMHOTO Vposens
HauMeHoBaHue | TEXHOJIOTHYECKOTO 000py10BaHMS 3JIEKTPOHHOM Kon | D/03.7 | (momyposens)

MPOMBIIUIEHHOCTH KBaMpuKaLy
TpynoBeie Onpenenenue NOTPeOHOCTH B pa3paboTKe METOAMKH NPOEKTHPOBAHUS BaKyyMHOI'O
aeicTBUA TEXHOJIOTHYECKOro 0060pyOBaHNS 3JIEKTPOHHOM IPOMBIILIIEHHOCTH

Bri6op MOCIIEI0BATETHOCTH 9TanoB HPOCKTHPOBAHHS BaKyyMHOTO
TEXHOJIOTHYECKOT0 000PYJOBaHHUS JICKTPOHHON IPOMBIIICHHOCTH

Pa3paGoTka MeETOAMKM IPOSKTHPOBAHMS BAKYYMHOH CHCTEMBl BaKyyMHOIO
TEXHOJIOTHYECKOT0 000pYIOBaHHUS JIEKTPOHHOM IPOMBIILIEHHOCTH

Pa3pa60TKa MCTOAUKH IIPOCKTHPOBAHHA HaI’peBaTeHBHOﬁ CACTEMBI BaKyyMHOI'O
TEXHOJIOTHYCCKOI'O oGopy,uonaHmI 3JICKTpOHHOﬁ NPOMBIIICHHOCTH

PazpaboTka METOAMKH  TNPOCKTHPOBAaHHMS Ta30BOM  CHCTEMBI  BaKyyMHOTO
TEXHOJIOTHYECKOTO 000PYAOBaHHUS 3JIEKTPOHHOM POMBIIIEHHOCTH

Pa3zpaboTka MeTOMKH NMPOEKTHPOBAaHUS BaKyyMHOH KaMephl, IITIO30BOH KaMepsl U
BHYTPHKAMEPHBEIX 3JIEMCHTOB BAaKyyMHOIO TEXHOJOTHYECKOro 00OpyIOBaHHUS
3JIEKTPOHHOMN NPOMBIILIEHHOCTH

Pa3paboTka METOAMKH NPOEKTHPOBAHHMS CHCTEMBl OXJIAXKICHHA BaKyyMHOTO
TEXHOJIOTHYECKOT0 000pYyIOBaHHS SJIEKTPOHHOM IPOMBIIITIEHHOCTH

Pa3pa60TKa MCETOMUKHA IIPOCKTHUPOBAHUSA CHUCTEMBI ITHECBMOIIMTAHHS BaKyyMHOI'O
TEXHOJIOTHYCCKOI'O o6opy11013amm SHCKT‘I)OHHOﬁ IIPOMBINUICHHOCTH

Pa3zpaboTka MeETOOMKHM TPOCKTHPOBAHMSA KOPIYCHBIX KOHCTPYKIHMH BaKyyMHOTO
TEXHOJIOTHYECKOTO 000PYIOBAHHUS SJIEKTPOHHOM IPOMBIIUIEHHOCTH

Pa3pa60TKa MCTOOUKH IIPOCKTUPOBAHHU OCHAaCTKH )51 BCIIOMOI'aTCJIbHOI'O
060py;[0BaHI/ISI SJIeI(TPOHHOﬁ IIPOMBIIUICHHOCTH

Pa3pa60TKa MCTOAHKH COCTAaBJICHHUA TCXHHYCCKHUX 3aaHuii  Ha OCHACTKY H
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BCIIOMOraTcjbHOC 060py11013am1e 3J'IeKTp0HHOﬁ INPOMBINUICHHOCTH

Pa3pa6on<a METOOHUKH COCTAaBJICHHS TEXHMYECKMX 3aJaHMii Ha CHCTEMEI
ABTOMATHU3UPOBAHHOI'0 YIIPABJIICHUS BAKYYMHBIM TCXHOJIOTHYCCKUM 06OPYJIOBaHPIeM
BHCKTPOHHOi/'I ITPOMBINTJIEHHOCTH U €0 KOHTPOJIA

OdopmiieHne TOKYMEHTalMM Ha METOAMKY IPOEKTHPOBAHHS BaKyyMHOTO
TEXHOJIOTHIECKOT0 000pYA0BaHUS 3JIEKTPOHHOH POMBIILUIEHHOCTH

CornacoBaHHe€ METOOHUK NPOCKTHPOBAHMS  BaKyyMHOIO  TEXHOJOTHMYECKOTO
000py10BaHMS JIEKTPOHHON MPOMBIILICHHOCTH C HOJpa3aeTICHAIMH OpTraHu3aIiH

AHamu3 JaHHBIX 00 aKTyaJbHBIX IOAXO0JaX K MPOEKTHPOBAHHIO BaKyyMHOI'O
TEXHOJIOTHYECKOro 00OpYAOBaHMA 3JEKTPOHHOH NPOMBIIUICHHOCTH Ha OCHOBE
NEPHONUYECKOM  HaydHOM me4aTH W BO3MOXHOCTeH  HMH(GOpPMALHOHHO-
TEJICKOMMYHHKAIIMOHHO# ceTH «HTEepHET)

Heob6xoauMeie
yMEHHUs

AHaM3upoBaTh KOHCTPYKTOPCKYIO H  TEXHOJIOTHYECKYI0 JIOKYMEHTAlMIO Ha
BaKYyMHO€ TEXHOJIOTHYECKOE 000pYAOBaHHUE SJIEKTPOHHOMN MPOMBIILIEHHOCTH

AHaM3MpOBaTh BO3MOXXHOCTH BaKyyMHOT'O TEXHOJOTHYECKOro 00OpyIoBaHHA
AJIEKTPOHHON NPOMBIIIIICHHOCTH

AHamM3upoBaTh HaHHbIE 00 AaKTyalbHBIX METOAAX HPOEKTHPOBAHHUSA BaKyyMHOTO
TEXHOJIOTHYECKOTO OOOpYIOBaHUSA 3JICKTPOHHOH IPOMBIIUIEHHOCTH HAa OCHOBE
NEPHOANYECKOM  HAyyHOH TmeYaTH M BO3MOXHOCTeH  MH(OpMAaLHOHHO-
TEJICKOMMYHUKanUOHHO# cetu « M HTEepHEeT» '

OmnpeensaTh NOCIEAOBATEIFHOCTh U METOAMKY pacdeTa M BHIOOpa IPHHIMIHATLHOM
CXeMbl H DJJIEMEHTOB BAaKyyMHOH CHCTEMBl BaKyyMHOIO0 TEXHOJOTHYECKOTO
000pyIOBaHUS STEKTPOHHOM IPOMBIIIEHHOCTH

Onpez[emnb moCICA0BAaTECIIbHOCTE U METOJJUKY pacu€Ta U BBI60pa HpHHHHHI/IaJIBHOﬁ
CXeMbl M DJJIEMEHTOB TIa30BOH  CHCTEMEI BAKYYMHOro TEXHOJIOIHYCCKOTI'0
o6opy,uonamm BHCKTPOHHOﬁ ITPOMBIIIUICHHOCTH

OHpeIleJISITB NnoCICA0BATEIBHOCTE U METOAUKY pacdeTa U BBI60pa IIpIdHIIHHI’IﬂJ'H:HOﬁ
CXCMbl H JJICMCHTOB HaI‘peBaTeJIBHOﬁ CHCTEMBI BaKyYyMHOI'0 TEXHOJIOTHYECKOI'O
o6opy;[013amm SHGKTPOHHOﬁ IIPOMBHILUICHHOCTH

OnpenenaTs MoCIeA0BATENbHOCT H METOJUKY pacyeTa M BbIOOpa MPUHIMIAAIBHOMN
CXeMBI M D3JEMEHTOB CHCTEMBl OXJIAXIEHHS BaKyyMHOTO TEXHOJIOTHYECKOTO
000pyIOBaHH JIEKTPOHHON MPOMBIIJIEHHOCTH

OHpe,HeJUITB nocnaea0BaTCIbHOCTE U METOJUKY pacd€Ta U BI:IGOpa HpI/IHIII/IHI/IaJIBHOﬁ
CXEMBI H DJJICMCHTOB CHCTEMBI ITHCBMOIIUTAHHUA BAaKYYMHOI'O TCXHOJIOTHYCCKOIO
OGOPYIIOBaHI/ISI 3J'I€KTp0HHOﬁ IIPOMBINUIICHHOCTH

OO60CHOBEIBATH IIOCIEAOBATEIBLHOCTD U MCTOOUKY BBI60pa KOHCTp}H(I.IHfI A pacuecTa
BaKYYMHOﬁ KaMECpBbI, [UTIO30BOM KaMCpPbI 1 BHYTPUKAMCPHBIX 3JIEMCHTOB BaKYYMHOI'O
TCXHOJIOTHYCCKOI'O o6opy)1013a}m;1 SJICKTPOHHOf;I OPOMBIIITICHHOCTH

OOOCHOBBIBATh IIOCIIEAOBATEIFHOCTE U METOAMKY BBIOOpa KOHCTPYKLHI M pacyera
KOPIIYCHBIX ~ KOHCTPYKIMH  BaKyyMHOTO0  TEXHOJOTHYECKOro  00opy/0BaHHA
9JIEKTPOHHOMN NPOMBIILIEHHOCTH

OO60CHOBBIBaTh MOCIIEAOBATEILHOCTE U METOAMKY BBIOOpa KOHCTPYKUHMI H pacyera
OCHACTKH H BCIIOMOTATEJIFHOTO 000PYAOBaHHS IEKTPOHHON HPOMBIIUIEHHOCTH

PaspabarsiBaTh THIOBBIE (OPMBI TEXHHYECKHX 3aJaHHi Ha CHCTEMBl KOHTPOILA
BaKyyMHOT'O TEXHOJIOTHYECKOTO OOOpYAOBAaHUS 3NEKTPOHHOH NPOMBINUICHHOCTH H
YIPABJICHAS KM U pEKOMEHIALMH 10 HX 3al0THEHUIO

Pa3pa6aTLIBaTI> THITIOBBIC (bOpMBI TCXHHYCCKHX 33JaHuid  Ha OCHAaCTKy H
BCIIOMOraT€IbHOC 060py1103a1me I C-)J'ICK'I‘pOHHOﬁ OPOMBIIIVICHHOCTH |
PEKOMCHIOAIINH 110 KX 3alIOJHCHUIO

Onpenensatp choenualbHble TpeOOBaHMA K BaKyyMHOMY TEXHOJIOTHYECKOMY
000pYIOBaHHIO NEKTPOHHOM NPOMBINUICHHOCTH

PaBpaﬁaTBIBaTB MoCICAOBATCIIbHOCTD IIPOCKTHPOBAHHUS BaKyYyYMHOI'O
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TEXHOJIOTHIECKOT0 000Dy JOBaHHUS NIEKTPOHHOM NPOMBIIIICHHOCTH

Onpenenats TpeOOBaHMHSA K YCIOBHSM IPOBEACHUS NPOU3BOJCTBEHHBIX HCIBITAHHI
BaKyyMHOTI'0 TEXHOJIOTHYECKOT0 000pya0BaHMs

PazpabateiBaTh anropuT™MBl 00pabOTKH PE3yNIbTATOB IPOU3BOACTBEHHBIX HUCIIBITAHHI
BaKyyMHOTO TEXHOJIOTHYECKOro 00OpyJOBaHHS 3ME€KTPOHHOH IPOMBIIIICHHOCTH C
HCIIOJIb30BAHUEM TEKCTOBBIX pPENAaKTOpPOB, 3MEKTPOHHBIX Tabmuu, CAS-cucteM u
rpaguyecKuX peJakTOpoB

OdopMiATh NPOHU3BOACTBEHHO-TEXHHUYECKYIO HOKYMCHTAIlHIO B OYMaXHOM H
3IEKTPOHHOM BHJE C MCIONB30BAaHMEM TEKCTOBBIX peaakTopoB, CAS-cucrem, CAD-
CHCTEM U rpa)MuecKuX pelaKTOpOB

Heo6xoauMmele
3HaHUA

Texuudyeckne TpeOOBaHUS, NpPEABABIAEMBIC K BaKyyMHOMY TEXHOJOIHYECKOMY
000pY/I0BaHHUIO SJIEKTPOHHOMH IIPOMBILIEHHOCTH

I‘ocy,uapCTBeHHbIe CTaHAAPThl W JIOKAJIIBHBIE aKThl, ONPCACIAIOIINAC TpCGOBaHI/ISI K
BaKYYMHOMY TEXHOJIOTHYCCKOMY OGOPYI[OBaHI/IIO 3JICKTp0HHOI71 IIPOMBINUJICHHOCTH

TpeboBaHwMs BaKyyMHO# TMTHEHBI

TpeGoBanus oXpaHsl Tpyda, NOXapHOW, NPOMBIIUIEHHOH U 3KOJOTHYECKO#
0€e30IacHOCTH

HpI/IMeHSICMLIe B Opranusanuuy MCTOANKH IMPpOCKTUPOBAHUA BaKyyMHOI'O
TCXHOJIOTUYCCKOI'O oGopynonanI 3JICKTp0HHOﬁ NPOMBIIIINICHHOCTH

IMopsmox odopmieHHs TeXHHMYECKUX 3aj[aHUii HAa NPOEKTHPOBAHHE BAKYYMHOTO
TEXHOJIOTHYECKOT0 000py10BaHHS JJICKTPOHHON IPOMBIIIEHHOCTH

[lpaBuna  SKCIUTyaTalMd  BakyyMHOTO  TEXHOJOTMYECKOr0  00OpYyAOBaHHA
3JIEKTPOHHOMN MPOMBIILIEHHOCTH

KOHCTp)’I(TI/IBHBIe 0COOEHHOCTH BaKyyMHOI'o TEXHOJIOIHYCCKOT'O 060py,uoaamm
SHGKTPOHHOﬁ IIPOMBIINIUJICHHOCTH

Meroauxu pacyera SKOHOMUYECKoH 3 HEKTHBHOCTH

Enunas cucteMa KOHCTPYKTOPCKO# IOKYMEHTallu|

Enunas cucreMa JIOMycKOB M OCaJOK

Otambl  NPOEKTHPOBAaHUA  BAKyyMHOTO  TEXHOJIOTHYECKOTO  00OpYy/IOBaHHA
SJICKTPOHHOM NMPOMBIILJICHHOCTH

Meto bl BaKyYMHOTI'O pacu€Ta

MeTo bl TEMIOBOTO pacucra

OcoO6eHHOCTH CXeM M KOHCTPYKIHMHA 3JIEMEHTOB BAaKyyMHBIX CHCTEM BaKYyMHOTO
TEXHOJIOTHIECKOr0 000pyI0BaHUS AJIEKTPOHHON IPOMBIIUIEHHOCTH

OcobeHHOCTH CXeM H KOHCTPYKIII/IfI OJICMCHTOB Ta30BbBIX CHCTEM BAaKYYMHOI'O
TCXHOJIOTHYCCKOI'O 06OPYI[OBaHI/IH 3JIeKTp0HHOﬁ HNPOMBIIIINICHHOCTH

OCOOEHHOCTH CXEeM H KOHCTpYKI.II/Iﬁ JJICMEHTOB CHCTEM Harp€Ba BaKYyMHOI'O
TCXHOJIOTHYCCKOI'O 060py,[[0BaHI/ISI SJICKTpOHHOf;I ITPOMBILIIICHHOCTH

Marepuaisl BAKyyMHOM TEXHUKH, HX CBOMCTBA U 00JIACTH IPHMEHEHHS

CxeMbl W D3JIEMEHTHI CHCTEM OXJIaXACHUS M ITHEBMONHTAHHS BaKyYyMHOI'O
TCXHOJIOTHYCCKOI'O 060pyIIOBaHI/I$I C-)JIeKT‘pOHHOﬁ IIPOMBINIJICHHOCTH

KoHcTpykumn BakyyMHBIX KaMep M BHYTPHKAMEpPHBIX YCTPOMCTB BaKyyMHOTO
TEXHOJIOTHYECKOT0 000pyIOBaHUS HIIEKTPOHHOH MIPOMBIIUIEHHOCTH

KOHCTp}’I(I.II/II/I CHCTEM NIIIO30BAHHUA H IICPETPY3KH b5 631 (1507 BaKyyMHOI'O
TCXHOJIOTHICCKOTO OGOPYI[OBaHI/ISI BHCKTpOHHOﬁ ITPOMBINUICHHOCTH

KOHCTPYKIII/II/I BBOMOB JBHOKCHHA H  JJICKTPHYCCKHX BBOJOB BaKyyMHOI'O
TCXHOJIOTHYECKOI'O 06OPYI[OBaHI'I$I 3JICKTp0HHOﬁ HTPOMBIIIICHHOCTH

KoHCTpyKIIHM 3JIEMEHTOB BaKyyMHOH M aTMOC(EpHOH TEIUTOM30JIMH BaKyyMHOTO
TEXHOJIOTHYECKOT0 000pyJOBaHUS JIEKTPOHHOH NPOMBIIUIEHHOCTH

Buppl, KOHCTPYKIIMM M Ha3HAYEHHE YCTPOMCTB Ui 0OECle4eHHs NPOMBIIUICHHOH
6e30IaCHOCTH B HJIEKTPOHHOM IPOMBIIUIEHHOCTH
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IIpaBuna oopMIICHHS IPOEKTHOH M KOHCTPYKTOPCKOM JOKYMEHTALMA HA BAKYYMHOE
TEXHOJIOTHYeCKoe 000pYyOBaHNE HIEKTPOHHOI MPOMBIILIEHHOCTH

Ilopsmox coriacoBaHusi M YTBEP)KACHHS METOIHK MPOEKTHPOBAHUSA BaKyyMHOTO
TEXHOJIOTHYECKOT0 000PYAOBaHHS JJIEKTPOHHOMN IPOMBIIUIEHHOCTH

FOCYIIapCTBeHHBIe CTanJapThl U JIOKAJIbHBIE aKThI, PErIIAMEHTHPYIOIMHUE BOIIPOCHI
SJICKTPOHHOI'O GYMa)I(HOFO ACIIONIPOU3BOACTBA

TekcroBele penakTophl (TIpoLieccOpbl): HAMMEHOBaHHSA, BO3MOXXHOCTH W MOPSIOK
paboThI ¢ HUIMH

I"'pajuueckue pelakTOpbl: HAUMEHOBAHHS, BO3MO)KHOCTH H TIOPSIIOK pabOTEI C HAMH

CAD-cucremsi: HaUMCHOBaHUs, BOSMOXXHOCTH H IIOPATOK pa60T51 C HUMH

CAS-cucTeMbl: HAMMEHOBaHHU, BO3MO)KHOCTH ¥ MIOPSIOK PabOTEI C HUMH

Hpnmazmble IporpamMmbl 4JIsd paGOTH C JJICKTPOHHBIMH TabIMIaMu: HaAanMCHOBaHNA,
BO3MOJXHOCTH M IOPAJOK pa60TBI B HHUX

Hpyrue

XapaKTEPUCTHKH

IV. Cpenenns 00 opranu3anusix — pa3paboTYHKax NpodpecCHOHAILHOr0 CTAHAAPTA

4.1. OTBeTcTBEeHHAN OPraHU3aANMA-pa3paboTUHK

Coger no npogeccnoHaIbHBIM KBATA(HKAIMAM B MAIIHHOCTPOEHHH, ropo Mocksa

3amecTHUTEND NMpe/iceaaTess IlerpakoBa Onbra I'enHagneBHA

4.2. HanMeHOBaHHS OPraHn3aluii-pa3padoTunKoB

ACCOI.II/IaI.II/I}I «JIura COoJIeHCTBHA 060p0HHBIM NPEANIPHATHAM», TOPOJ Mocksa

000 «Coro3 MammHOCTpouTeneid Poccumy, ropog Mocksa

OOOP «Coro3 mammmuocTpouteneit Poccumy», ropoq Mocksa

PIWINI—

Coser no npodeccuoHaTEHEIM KBATHGUKALHUSIM B 00J1aCTH IPOMBILIICHHON 3JIEKTPOHUKH 1
npubopoctpoenns, ropog Mocksa

5 | ®I'bOY BO «MockoBcKHii Tocy1apcTBEHHbINH TEXHHYECKHH yHIBepcuTeT nMenn H.D. Baymana

(HaIMOHAIBHBIN HCCIIEOBATENBCKHI YHHBEPCUTET)Y, Topo Mocksa

6 | ®I'bY «BHUU 1tpyna» Muntpyna Poccuu, ropog Mocksa

V. Cokpamenns, HcnoJib3yemble B IpogecCHOHATLHOM CTAHAAPTE

CAD-cucTeMBI — CHCTEMBI aBTOMATH3NPOBAHHOTO POCKTHPOBAHHUS
CVYB/]] — cucteMsl ynpasieHus 6a3aMu JaHHBIX

CAS-cucTeMbl — CHCTEMBI KOMIIBIOTEPHO# ajireOpsI

CAE-cHCTEMBI — CHCTEMBI aBTOMATH3allUH HH)XEHEPHBIX PacyeToB

! O6mepoccuiickuii kn1accuUKaTop 3aHATHIL.

? Mpukas Muntpyna Poccau ot 29 centsabps 2014 r. Ne 6671 «O peecTpe MpodeCCHOHANBHBIX CTaHAAPTOB (HEpeYHe BHIOB
npohecCHOHANBHOM AeATeNBHOCTH)» (3aperucTpupoBa MunioctoM Poccun 19 nos6pst 2014 r., peructpauyonnsiii Ne 34779)
C U3MEHEHMEM, BHECEHHBIM TpHKa3oM Munrpyna Poccun ot 9 mapra 2017 r. Ne 2541 (3apeructpupoBan Munroctom Poccun
29 mapra 2017 r., peructpannoHHsIil Ne 46168).

3 O6wepoccHiickuii KaccupuKaTop BUAOB SKOHOMHYECKOM JeATEIbHOCTH.

4 Ipukas Muntpyaa Poccuu, Munsapasa Poccun ot 31 aexabpst 2020 r. Ne 9881/1420H «O6 yTBepKICHMH IepeuHS BPEIHEIX
" M (MNHM) ONAacHBIX IPOHM3BOJACTBEHHBIX (hakTOPOB H pPaboOT, NHPH BBINONHEHHH KOTOPHIX MPOBOJATCS 00A3aTENBHbIE
NpeJBAapHUTE/ILHBIE MEHIMHCKME OCMOTphl NPH IOCTYIUICHHH Ha paGoTy M NepHOJHYecCKHe MEIMLMHCKHE OCMOTPEI»
(3apeructpupoBan MunroctoM Poccuu 29 sieBaps 2021 r., peructpaumonHsiii Ne 62278), meiictByer no 1 ampens 2027r.;
nprkas Munsgpasa Poccum ot 28 smBaps 2021r. Ne29n «O6 yrBepxkiacHmH Ilopsigka npoBedeHHs 00A3aTENBHBIX
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NpeaBapUTENbHBIX M MEPHOAUYECKNX MEAUIMHCKHX OCMOTPOB pabOTHHMKOB, IPEAYCMOTPEHHBIX YaCThIO YETBEPTOM CTaThH
213 TpynmoBoro koxekca Poccuiickoit ®eaepauyu, nepedss MeAUIMHCKHAX MPOTHBOMOKA3aHMI K OCYMIECTBICHMIO paboT ¢
BPEAHBIMH M (WIH) ONAacHBIMHM MPOU3BOJACTBEHHBIMH (hakTOpaMH, a Takxke paGoTaM, PY BBHIIOJHEHWHM KOTOPBIX ITPOBOAATCA
o0s3aTeNbHBIE IPEJBAPUTENIBHBIE M TEPHOAMYECKHE MEIHMIMHCKHE OCMOTpBI» (3aperucrtpupoBad MuHioctoM Poccuu
29 smBaps 2021r., perucTpaumoHHbIf Ne62277) ¢ H3MEHEHWIMH, BHECEHHbIMM @pHKazaMH MunsapaBa Poccun
or 1 ¢despana 2022 1. Ne44n (3apeructpupoBaH MuHioctom Poccumn 9 despans 2022 r., perucrpauuoHHsiii Ne 67206),
oT 2 okTa0pa 2024 r. Ne509u (3apeructpupoBaH MuniocroM Poccru 1 HosGpsa 2024 1., perucTpalMOHHBIN Ne 79994),
neiictyet go 1 anpeis 2027 r.

5 Toctanosnenue IlpaButenncrsa Poccuiickoit ®emepauuu oT 16 centadps 2020r. Ne 1479 «O6 yreepxaeHuu Ilpasun
IPOTHBOMOKApHOro pexxuMa B Poccuiickoit Mepepauun», aeictyet 10 31 nekadps 2026 r. BKIIOYHUTENBHO.

¢ [Tocranosnenue [paBurensctea Poccuiickoii enepauuu ot 24 nexabps 2021 r. Ne 2464 «O nopsnke 06ydeHus 10 OXpaHe
TPyAa H NPOBEPKH 3HaHUs TpeGoBaHMIT OXpaHbI Tpyda», Aeiictyet 10 1 centabps 2026 r.

7 EnvHbI#i KBATA(UKAUHOHHBIN CIPABOYHHK JA0JDKHOCTEH PYKOBOLHUTENEH, CIIELMATHCTOR U CITYKAIIHX.

8 O6wepoccuiickuii knaccupukarop npodeccuil paGouux, AOIKHOCTEH CIYKAWUX M TApHQHBIX pa3psios.

° Tpukas MunnpoceeuteHus Poccuu ot 17 mas 2022 r. Ne 336 «O6 yTBepKIeHHM TepedHeil npodeccuii B cnerManbHOCTER
cpenrero mpogeCCHOHANLHOTO 00pa3oBaHHsA M YCTAHOBJIGHHH COOTBETCTBHS OTHEIBHBIX Hpodecchii M crnenuaibHOCTeH
cpenHero npogeccCHOHANbHOrO 00pa3oBaHMsi, YKa3aHHBIX B JTUX INEpeYHAX, mpodeccusiM M CHEHHANbHOCTAM CpPeIHEro
npodeccHoHanbHOro 00pa3oBaHMs, NEPEYHH KOTOPBIX YTBEpXKIEHHl HpHKa3oM MuHHCTepcTBa 06pa3oBaHMA M HAyKH
Poccuiickoii ®enepamuu ot 29 oktabpsa 2013 r. Ne 1199 «O6 yrBepkaeHun nepedHeil mpodeccuii M crnenuanbHOCTEH
cpeaHero npodeccHoHaNBHOro obpa3oBaHua» (3aperucrpupoBaH MunroctoM Poccun 17 mons 2022 r., perucTpalldOHHBIH
Ne 68887) ¢ usmeHeHMsIMH, BHECEHHBIMH IIpUKa3aMu MuHnpocBemeHus: Poccun ot 12 Mas 2023 r. Ne 359 (3apeructpupoBan
Mumnroctom Poccuu 9 mrons 2023 r., peructpauuoHseii Ne 73797), ot 25 cenrabpa 2023 r. Ne 717 (3apeructpupoBaH
Munroctom Poccnu 26 oktsabps 2023 r., perucrpanvoHHsiit Ne 75754), ot 27 anpens 2024 r. Ne 289 (3apeructpupoBaH
Mumroctom Poccun 31 mas 2024 r., peructpauuoHHsiii Ne 78367), ot 7 Hoa0pa 2024 r. Ne 782 (3apeructpupoBan MUHIOCTOM
Poccun 10 nexabps 2024 r., peructpanuonHsiit Ne 80517), ot 25 mapta 2025 r. Ne 226 (3apeructpupoBan MusioctoM Poccun
29 anmpensa 2025 r., peructpauuonsslii Ne 82008), ot 16 ceHtabpsa 2025 r. Ne 667 (3apernctpupoBan MunioctoM Poccuu
16 oxt6ps 2025 r., peructpaunoHHbiii Ne 83852).

10 [Tpukas MunoGpuayku Poccun ot 12 cenrsiops 2013 r. Ne 1061 «O6 yTBepKIEHHH NEpevyHEH CHELMANLHOCTER M
HanpaBJIieHMH NOATOTOBKM Bhicmiero oOpasoBaHusA» (3aperdcTpupoBaH Munioctom Poccun 14 okta6ps 2013 r.,
peructparoHHbIil Ne 30163) ¢ W3MEHEHHAMH, BHECEHHBIMU NpHKa3aMu MuHoOpHayku Poccun ot 29 sHBaps 2014 r. Ne 63
(3apeructpupoBaH MunioctoM Poccuu 28 ¢espaia 2014 r., peructpaunoHsbiii Ne 31448), ot 20 asrycta 2014 r. Ne 1033
(3apeructpypoBad MunioctoM Poccuu 3 centabps 2014 r., peructpaunonssii Ne 33947), ot 13 okrabpa 2014 r. Ne 1313
(3apeructpupoBan MusioctoM Poccum 13 HosOpsa 2014 r., permcrpaunonHsiil Ne 34691), ot 25 mapra 2015 r. Ne 270
(3apeructpupoBad MunioctoM Poccum 22 ampems 2015 r., peructpauuonsbiit Ne 36994), ot 1 oktabpa 2015 r. Ne 1080
(3apeructpupoBaH MumoctoM Poccuu 19 oxtabps 2015 r., peructpaumonssiii Ne 39355), ot 1 nexabps 2016 r. Ne 1508
(3apeructpupoBan MuntoctoM Poccuu 20 mexabps 2016 r., peructpanmonnsiii Ne 44807), ot 10 ampens 2017 r. Ne 320
(3apeructpupoBan MumioctoM Poccuu 10 Mas 2017 r., peructpaumonHbiit Ne 46662), or 11 ampens 2017 r. Ne 328
(zapeructpupoBad MuntoctoM Poccuu 23 mons 2017 r., peructpauuonsslii Ne 47167), or 23 mapra 2018 r. Ne 210
(3apeructpupoBad Muntoctom Poccun 11 ampens 2018 r., perucrpaumonnsiii Ne 50727), ot 30 aBrycra 2019 r. Ne 664
(3apeructpupoBad MuntoctoM Poccum 23 cenrabpsa 2019 r., peructpanmonHsiif Ne 56026), ot 15 ampens 2021 r. Ne 296
(3apeructpupoBaH MuntoctoM Poccum 27 ampesst 2021 r., peructpauuonHbiii Ne 63245), ot 13 mexabps 2021 r. Ne 1229
(3apeructpupoBaH MunioctoM Poccuu 13 anpens 2022 r., peructpaumoHHslit Ne 68183). B cooTBeTcTBHHM C ab3anieM ceIbMbIM
nmyHKTa 2 mpukaza MunoOpHayku Poccun ot 1 deBpans 2022 r. Ne 89 (3apeructpupoan MumioctoM Poccuu 3 mapra 2022 r.,
perucTpanoHHsiii Ne 67610) ¢ m3MeHeHUAMH, BHECEHHBIMHU npHka3aMu MuHo6paayxku Poccun ot 29 asrycra 2022 1. Ne 822
(3apeructpupoBan MusaioctoM Poccun 15 nHosiOps 2022 r., peructpauuoHHeiii Ne 70948), ot 2 aBrycta 2024 r. Ne 514
(zapeructpupoBan Muntoctom Poccuu 16 aBrycra 2024 r., peructpaumonssiii Ne 79187) cpok neiicTBusA orpaHudeH
10 1 centabps 2026 r.



