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I11. XapakTepHcTHKA 00001I€HHBIX TPYAOBBIX (pyHKIHIH

3.1. O6obmennast TpyaoBasi QyHKIHA

ObecneueHne MPOEKTHPOBAHUS BaKyyMHOTO
HanMeHoBanne | TEXHOJIOTHYECKOTO 000OPYAOBaHHS Kox A Yposenp 4
- KBanMpUKamn
3JIEKTPOHHOW MPOMBIIIUICHHOCTH
Bo3mMoxHbIe TexHUK-KOHCTPYKTOp BaKyyMHOT'O TEXHOJIOTHYECKOT0 060pyJOBaHHUsL DIIEKTPOHHOMH
HauMEHOBAaHUs | MPOMBINLIEHHOCTH
JOJDKHOCTEH, TexHUK-KOHCTPYKTOpP BaKYyMHOTO TEXHOJIOTHYECKOT0 000pyI0BaHUS 3JIEKTPOHHOM
npodeccuit NpoMBIIUIEHHOCTH 11 Kateropun
pabouux TeXHUK-KOHCTPYKTOP BaKyyMHOTO TEXHOJIOTHYECKOT0 000pyA0OBaHUS 3IEKTPOHHOM

npoMmsiiieHHocTd | kareropuu
TexXHUK-KOHCTPYKTOP
Texunuk-konctpykrop Il kareropuu
TexHuk-koHCTpyKTOp I KaTeropun

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

ObpazoBaHue u

Cpenuee npodeccHoHaTEHOE 00pa30BaHKe — MPOrpaMMBbI TOATOTOBKH CIIEIHAIHCTOB

obydenue CpEIHEro 3BEHa

OmeiT Jlnsa Texauka-koHCTpykTopa Il kaTeropuu He MEHEE TpeX MeCALEB B JOJDKHOCTH

pPaKTUYECKOU TEXHUKa-KOHCTPYKTOpa

paboThI Jng TexHuKa-KOHCTpyKTOpa | Kareropuu He MeHee HIECTH MECAICB B TOJKHOCTH
TeXHUKa-KOHCTpykTopa Il xateropuu

Ocobgie ITpoxoxxnenue 06s3aTeNbHBIX IPEABAPUTENBHBIX U MEPUOANYCCKHX METUIIMHCKHX

yCIOBHS ocmotpos*

JOMmycKa K I[Tpoxoxaenne oGy4eHrs MEpaM MOKapHOi 6e3omacHocTH’

paboTte IIpoxoxnenune oOydeHHs 10 OXpaHe TpyJa U IPOBEPKH 3HAHUS TpeOOBaHMA OXpaHEI
Tpyzna’

Hpyrue -

XapaKTEPACTHKHA

CrnpaBounas nHdopmManus

Haumenosanue Kox HanmenoBaHue HauaIbHOM IPyNIIBL, JOJDKHOCTH, IPOGECCHU HITA
JOKYMEHTa CIELHMATBHOCTH, HAIlpaBJICHHUS II0ATOTOBKA
OK3 3115 TexHUKN-MeXaHUKN
EKC’ - TeXHUK-KOHCTPYKTOD
OKIITP? 204016 TeXHUK-KOHCTPYKTOP
Ilepeunu CIIO° | 15.02.17 MoHnTax, TeXHHUeCKoe 00CITy)KUBaHHUE, SKCILTyaTallusd U PEMOHT
IPOMBIIIIEHHOTO 000pYA0BaHMS (110 OTPACIISIM)

3.1.1. Tpyaosas pyHKIUA

HaunmenoBanne

IIpoexTHpOBaHUE 3IEMEHTOB KOHCTPYKIIHH Vposens
BaKYyMHOI'O TEXHOJIOTHYECKOT0 000pyIOBaHHS Kon | A/01.4 | (moxypoBeHs) 4
3NEKTPOHHON IMTPOMBILIICHHOCTH KBaIH(HKALHH




TpynoBrie BrisBneHne KOHCTPYKTUBHBIX H TEXHOJIOTHYECKHX OCOOEHHOCTEH Y3JI0OB BaKyyMHOTO
JeicTBUA TEXHOJIOTHYECKOTro 000pyI0OBaHuUs JIEKTPOHHON NPOMBIIUIEHHOCTH
BrinonHenue yeptexxeil OTAEIBHBIX Y3JIOB U ACTANEH BAKyyMHOT'O TEXHOJIOTHYECKOTO
000py0BaHUs 3TEKTPOHHOM IPOMBIILIEHHOCTH
Heo6xomumeie AHamM3UpOBaTh YEPTEXKH COOPOYHBIX €AMHHI] BaKyyMHOTO TEXHOJIOTHYECKOTO
YMEHHS 000pyIOBaHUS HIIEKTPOHHOM NPOMBIILIEHHOCTH
IIpom3BomuTs  pa3paboOTKy  4YepTexeid  OTHSNBbHBIX  JeTaleid  BaKyyMHOTO
TE€XHOJIOTHYECKOI0 o6opynoBaHus 3NEKTPOHHOM IPOMBIIITIEHHOCTH c
ucnons3opanueM CAD-cucTeMBl (IepedeHb COKpallleHHWi MpHUBEACH B pazaene V
npo¢eCCHOHATILHOTO CTaHAApTa)
Heob6xonumeie TumoBoe TexHONOrHYecKoe 00OpyIOBaHME AT peanH3allMd BaKyyMHBIX IPOLIECCOB
3HaHWUA 3JIEKTPOHHON IIPOMBIIILIEHHOCTH
Ennnas cucreMa KOHCTPYKTOPCKOM TOKyMEHTallud
Ennnas cuctemMa 1onycKoB M I10CaJI0K
WHCTpyKIIMM 110 OSKCIULyaTalMH THUIIOBOTO BaKyyMHOTO TEXHOJOTHYECKOTO
000pyAOBaHHUS JIEKTPOHHON IPOMBIIITIEHHOCTH
OCHOBBI IPOMBIILJICHHOM 6€3011aCHOCTH B 3JIEKTPOHHOM IIPOMBIIIJIEHHOCTH
TpeboBaHus BaKyyMHOM T'HTHEHB] B JIEKTPOHHOM IIPOMBIIIJIEHHOCTH
TpeboBanust oxpaHbl TpyJa, MNOXXapHOH, NPOMBIIUIEHHOM M 3KOJIOTHYeCKOn
6e3omacHOCTH
TumnoBeie KOHCTPYKIIMH TEXHOJIOTHYECKHX HCTOYHUKOB BaKyyMHOTO
TEXHOJIOrM4eCKOro 000pyXoBaHuUs IEKTPOHHON IPOMBIIUIEHHOCTH
TunoBble KOHCTPYKIMH BaKyyMHBIX KaMe€p MW BHYTpPUKAMEpHBIX JJIEMEHTOB
BaKYYMHOTO TEXHOJIOTHIECKOr0 000pyI0BaHUs 3JIEKTPOHHON IPOMBIIIICHHOCTH
TumoBkle KOHCTPYKIIMH BHENIHMX ¥ BHYTPCHHUX CHCTEM HarpeBa BaKyyMHBIX KaMep,
H3JeMiA ¥ DJIEMEHTOB BaKYyMHOT'O TEXHOJOTHYECKOTO 00OpYyOBaHUS 3IEKTPOHHOMH
MPOMBIIIJICHHOCTH
HomeHKnaTypa THIOBBIX 3J€MEHTOB BaKYYMHBIX U Ta30BBIX CHCTEM BaKyyMHOIO
TEXHOJIOTHYECKOT0 000pyAOBaHMS SJIEKTPOHHON NIPOMBIIUICHHOCTH
CAD-cucTeMbl: HANMEHOBaHHS, BOSMO)KHOCTH H MOPSJIOK pabOTHI C HUMH
Apyrue -
XapaKTEpPUCTHKH

3.1.2. Tpyaosas pyHKUHA

Bremonnenue I/I?:MepCHI/Iﬁ TCXHOJIOTHYCCKHUX v
OBEHb |
napaMeTpoOB IIPH NPOU3BOACTBCHHBIX UCIIBITAHUAX p
HaumeHoBaHue P p pu p a 6 Kox | A/02.4 | (monyposens) | 4
Ba.KYYMHOI‘O“TeXHOJ'IOFI/I‘ICCKOFO 000pyaOBaHHUA KBa.HI/IQ)PIKaI.II/H/I
3JIEKTPOHHOH ITPOMBINIIICHHOCTH
Tpynossie IMoaroroBka CpeICTB H3MEPEHHSA K MPOBENCHHIO H3MEPEHHMH Ui ONpeae/ICHHs
JEHCTBUAL JNEHCTBUTENbHBIX ~ 3HAYEHWH  KOHTPONHUPYEMBIX  MApaMeTpOB  BaKyyMHOTO

TCXHOJIOTHYCCKOIO o6opy1103aHn;1 3JICI(Tp0HH0171 IIPOMBINUICHHOCTH

I/I3MepeHne TEMIIEPATYPHI B BaKYYMHOﬁ KaMepcC, Ha BHYTPUKaMEPHBIX JJICMCHTaX H B
NOAKOJIIIAYHOM IIPOCTPAHCTBE (B CJ1y4a€ BHCIIHET'O HarpeBa)

V3MepeHHe OCTAaTOYHOrO M paboyero JaBlieHWs B BaKyyMHOH Kamepe BaKyyMHOTO
TEXHOJIOTHYECKOTO 000pyJOBaHHS DIIEKTPOHHON IIPOMBIIIICHHOCTH

KOHTpOJII) BpEMCHHN Harp€Ba, BBIACPIKKH H OXJIAKICHHSL

KoHTpoJIb BpeMEHHM ITOCTYDKEHHMS OCTAaTOYHOTO AABJICHWS B BaKyyMHOH KaMepe H
BpPEMEHH €€ pa3repMeTH3aliu




KoHTpoJIb ra3oHaTekaHHs B BaKyyMHYI0 KaMepy BaKyyMHOI'O TEXHOJOTHYECKOTO
000pyI0BaHUS SJIEKTPOHHOM MPOMBIIUIEHHOCTH

I/I3MepeHne pacxoga TEXHOJOTHYCCKUX Ira30B

KoHTpone cocraBa ocTarodHON aTMochepbl B BaKyyMHOH KaMmepe BaKyyMHOTO
TEXHOJIOTTIECKOT0 000pyI0BaHUS JIEKTPOHHOMN MPOMBILIIIEHHOCTH

PCFI/ICTpaIII/I}I PE3YNBTATOB BBIIIOJIHECHHBIX I/I3MepeHPII71 TEXHOJIOTHIECKNX IIApaMCTPOB
B HpOI/ISBOJICTBCHHOi;I JAOKYMCHTAIIUH

HeobxomuMsie
yMEHHS

HaCTpaHBaTB H IOJKIIIOYATh CpEACTBA HU3MCEPCHHs TEXHOJIOIHYECKHX IIapaMETpPOB
BaKYYMHOTO TEXHOJIOTHYECKOI'O 060py)1013aHna SHCKTpOHHOﬁ NMPOMBINIJICHHOCTH

Hcnons3zosars cpeacrsa HM3MEPEHHA I KOHTPOJIA ITapaME€TPOB BaKyyMHOI'O
TEXHOJIOTHYCCKOI'O 060p}’I[0BaHI/IH BJICKTpOHHOf/‘I IMIPOMBINIJICHHOCTH

OdopMitATs TPOM3BOACTBEHHYIO JOKYMEHTAIMIO IO pe3yibTaTaM H3MepeHuit
MapaMeTpoOB  BAaKYyMHOTO  TE€XHOJIOTHYECKOTO  OOOpYyAOBaHMS  3NEKTPOHHOM
TPOMBIIICHHOCTH

Hcnonp3oBaTh TEKCTOBBIE PEAAKTOPHI (MIPOLECCOPHI) M AIIEKTPOHHBIE TAaONUIBI IS
CO3/IaHUS MPOU3BOJACTBEHHOW NJOKYMEHTALMH

IIpuMeHATh CpeACTBa MHANBHAYAIBHOM 3aIINTHI M BAKYYMHOH I'MTHEHBI

Heo0xoauMsie
3HAHUS

OcHoBHEBIE TCXHHUYCCKHC XapaKTEPUCTHKH, KOHCTPYKTHUBHEBIC OCO6CHHOCTI/I,
HasHA4YCHUC W IIPUHITUIIBI JeNCTBUSA CpeacTB U3MCPCHUA NAapaMETPOB BaAKYYMHOIO
TCXHOJIOTHYCCKOI'O o60py11013aHH;1 SHCKTPOHHOP'I ITPOMBINIJIEHHOCTH

Meroauka NpoBepkH pPabOTOCHOCOOHOCTH CpEICTB HM3MEPEHHS, NPUMEHAEMBIX B
BaKyyMHOM TEXHOJIOTHIECKOM 000pyIOBaHUH JJIEKTPOHHOH IPOMBIIIIIEHHOCTH

TumoBsie mapaMeTpel BAaKYYMHBIX TCXHOJIOTHYCCKHX IIPOLNECCOB BaKyyMHOIO
TCXHOJIOTHYCCKOI'O 060py1lOBaHI/L$I BJICKTpOHHOﬁ ITPOMBIIIUICHHOCTH

Metognyeckne JOKYMCHTEBI, PErIIaMCHTHPYIOIIHNEC BOIPOCHI HNPHMMCHCHHS CpEICTB
H3MCPEHUA ITAapaMETPOB BAKYYMHBIX TCXHOJIOTHYECKHX IIPOLECCOB, PCAIU3YEMBIX B
BaKYYMHOM TCXHOJIOTHICCKOM o6opy,u013annn 3JICKTp0HHOI71 IPOMBIINICHHOCTH

Mertoapl UW3MEpEHHWI MapaMeTpoB BaKYYMHBIX TEXHOJIOTHYECKHX IIPOIECCOB,
pealn3yeMblX B BaKyyMHOM TEXHOJIOTHYECKOM OOOpYNOBaHHHM 3JIEKTPOHHOM
MPOMBIIIIEHHOCTH

Buipl, KOHCTPYKLMH, Ha3HAYE€HHE, IIOTPEITHOCTD IH(POBHIX M aHAIOTOBHIX JaTINKOB
BaKyyMa, MaHOMETpPOB, MaHOBaKyyMMETPOB, pacXxoJOMEpOB, TEpMOIap, JaTYHKOB
TEMIICpaTypbl, NHPOMETPOB, TPUMEHAEMBIX B BaKYyMHOM TEXHOJIOTHYECKOM
000pyIOBaHUH JUIS SJICKTPOHHON MPOMBIIIIEHHOCTH

TexcToBBle pemakToOpsl (IPOLECCOPBl): HAMMEHOBAaHUSA, BO3MOMKHOCTH H TOPSIOK
paboThI B HUX

HpI/IKJIaI[HBIe nporpamMmmal 411 pa6OTLI C 3JICKTPOHHBIMH Ta6JII/II.IaMI/II HauMMCHOBaHHA,
BO3MOXXHOCTH H ITOPAIO0K paGOTBI B HUX

TpeboBanus BaKyyMHOH TMTHEHBI

TpeboBanus oxpaHbl TpyHda, M[OXApHOH, MPOMBINUIEHHOH H  3KOJIOTHYECKOH
Oe30macHOCTH

Apyrue
XapaKTCPUCTHKH

3.1.3. TpynoBas dyHxuus

BejieHre yJ4eTHO#M JOKYMEHTALUH 110 BAKYYMHOMY VposeHs

HanmenosaHue | TEXHOJIOTHYECKOMY 000DYIOBAHHUIO 3[NCKTPOHHOM Kon | A/03.4 | (momyposenr) = 4

IPOMBIIIJIEHHOCTH KBTI HKALMH




Tpynoseie
aelcTBaA

C6op u omudpoBka JaHHBIX O pa3pabaThIBAEMOM BaKyyMHOM TEXHOJIOTHYECKOM
000pYHOBaHHM JUIS DJIEKTPOHHOH TNPOMBILIUIEHHOCTH, COOPOYHBIX CIMHHIAX H
JIETAIIAX

Benenne 3neKTpoHHBIX TabiauI M 0a3 MaHHBIX MO pa3pabaTbIBaeMOMY BaKyyMHOMY
TEXHOJIOTHYECKOMY OOOpYJIOBAaHHUIO 3NIEKTPOHHOH IPOMBIIUIEHHOCTH, COOpOYHBIM
eIMHUIIaM U JIeTaJsIM

HeobxoauMeie
YMEHUS

OOpabaTriBaTh B MAIIMHOYUTAaEMOM BHAe HH(popMalnui O pa3pabaTbiBacMOM
BaKyyMHOM TEXHOJIOTHYECKOM OOOpYIOBAaHHH SJIEKTPOHHOH IPOMBIILICHHOCTH,
cOOPOYHBIX EIUHUIIAX U ACTAIIX

Co3zaBaTh 3JMEKTpOHHBIE Tabmuubl W 0a3bl MaHHBIX M0 pa3pabaThiBaeMOMY
BaKyyMHOMY TEXHOJIOTHYECKOMY 060pyTOBaHHIO JUISt 9NIEKTPOHHOMN
HPOMBILLIEHHOCTH, COOPOYHBIM €IMHHILAM U JACTAISAM

Hcnons3oBars snekrponnsle Tabnunbl 1 CYB]] u 6asamu 3HaHuit s odpopMieHus
IIPOM3BOJICTBEHHOM TOKYMEHTAIUH

HeobxomuMele
3HAHHS

Meronuka c6opa u onudpoBku HHGOpPMALHA

TPCGOBaHI/ISI K pa60Te Ha aBTOMAaTH3UPOBAHHBIX pa60qnx MECTax, OCHAICHHBIX
IIPAUMCHACMBIM B OpPraHu3aliun IIporpaMMHBIM obecrieyeHHSIM H BKJIIOYCHHBEIM B
JJOKAIBHYHO, 4 TaK)XXE BHCIIHIOK CETh

ITpukiagHble MporpaMMBbI U paboTHI ¢ SIEKTPOHHBIME TabJMIIaMH: HAUMEHOBAHU,
BO3MOXXHOCTH ¥ HOPSIIOK pabOTHI B HUX

CVYB]l: HaumeHOBaHMS, BOSMOXKHOCTH H IOPSJIOK pabOTHI C HUMHU

OcHOBHBIE npaBuijia BEACHHA HpOI/ISBO,I[CTBeHHOﬁ JOKYMCHTAallHHU

Hpyrue
XapaKTEPUCTUKH

3.2. O6o0mennas TpyaoBas GyHKUHA

HawnmenoBaHue

ITpoexTHpOBaHKHE HECTIOKHOTO BAKYYMHOTO
TEXHOJIOTUIECKOTO 000pyAOBaHUS
AJIEKTPOHHO#N MPOMBIIUIEHHOCTH

YpoBeHb
KBaTH(IKaLH

BoamosxHbie
HavMMEHOBaHHA
JOIKHOCTENH,
npodeccuii
pabounx

HNHxeHep-KOHCTPYKTOP BaKyyMHOI'O TEXHOJIOTHYECKOTO 000pYAOBaHUS
HixeHep-KOHCTPYKTOP BaKyyMHOI'O TEXHOJIOrH4Yeckoro obopynopanus I1I kareropun
HHxeHep-KOHCTPYKTOP

Wnxenep-kouctpykrop 11l xareropun

ITyTu gocTHXeHHs KBATU(PUKALHN

O6pa3oBaHue u
oby4eHne

Cpennee mpoteccuoHasHOE 00pa3oBaHKe — IPOrpaMMBbI MMOATOTOBKH CIIEIUAICTOB
CpeIHero 3BeHa

1700 S

Bricmee oOpa3oBanue — 6akanaBpuat

OmbIT
IIPaKTHYECKOH
paboTsl

JINia DODKHOCTEH HHXXEeHEpOB 6e3 KaTeropuu He MeHee ABYX JIET TEXHUKOM-
KOHCTPYKTOPOM IIPH HAIMYHH CPEeHEro NMpodecCHOHAIBHOro 0Opa3oBaHUA 110
IporpaMMaM IOATOTOBKH CHELHAIIMCTOB CPEAHETO 3BEHA

Jns nomkHocTel naxkeHepoB 111 kareropuy He MeHee ECTH MECAIEB B IOJDKHOCTH
HH)KEHEepa-KOHCTpYKTOpa 6e3 KaTeropuu

Oco0rle
yCIOBHS
JIOITyCKa K

IpoxosxxaeHne 00A3aTeNbHBIX NIpeABAPUTENBHBIX M MEPHOANYECKHX MEIULMHCKHX
OCMOTpOB
IMpoxoxaeHue 00ydeHns MepaM IoXapHOH 6e301acHOCTH




pabote IIpoxoxneHue oOydeHHs 10 OXpaHe TPyAa H IPOBEPKHU 3HAHUA TPeOOBaHUH OXpaHBI
TpyAa

Hpyrue -

XapaKTEPUCTHKH

Copapounas nH(popmaus

HanmmenoBaHue Kox HauMeHoBaHKEe HA4YaJIbHOM IPYIINBI, AOJDKHOCTH, IPOGECCHU HITH
JOKYMEHTa CHENUAILHOCTH, HallPaBJIEHUs! HOATOTOBKH
OK3 2144 VHxeHepbl-MeXaHNKI
EKC - HnxeHnep-koHCTPYKTOP
OKIIATP 201524 VHXeHep-KOHCTPYKTOP
IMepeunu CIIO | 15.02.17 | MonTax, TexHU4YecKoe 00CIIy)KUBaHUE, SKCIUTyaTallis H pEMOHT
HPOMBIILICHHOTO 000pYAOBaHHU (TI0 OTPACIIM)
[Tepeunn BO' | 11.03.04 | DneKkTpoHHKa M HAHODIEKTPOHHKA
15.03.02 | TexHoJOrH9YECKHE MAIIMHEI X 000pYyJOBaHHE
28.03.02 Hanoumxenepus

3.2.1. TpynoBas ¢pyHkuus

KoHucTpynpoBaHue HECTIOKHOTO BAKYyMHOTO Vposenn
HaumeHoBaHHe | TEXHOJIOTHYECKOTO 00OpYHAOBaHUS JIEKTPOHHOU Kon | B/01.5 | (momypoeens) | 5

MPOMBINIJIEHHOCTH KBanupUKaLuy
Tpynossie Beibop TpeOyeMBIX  THIOB  OTKA4HBIX CpPEACTB, 3allOpPHOH  apMatyphl,
IeicTBHA TEXHONOTMYECKUX MCTOYHHKOB, HArpeBaTEIbHOTO U OXJIAJUTENbHOTO YCTpOICTB,

BHYTPpHUKAMCPHLIX 3JICMCHTOB, KOH(i)I/II‘ypaIIIfII/I KaMCphI Fa6apI/ITOB

AHamm3 aHaJloroB M IIPOTOTUIIOB HECIOXHOI0 BaKyYyMHOI'0 TCXHOJOTHYCCKOr'o
060py1[03aHI/I}I SHCKTPOHHOﬁ TIPOMBIIIIJICHHOCTH M €TI0 3JICMCHTOB

Anamms 3arpaT Ha HM3roTOBJICHHUE HECJIOXHOI0O BaKyYyMHOI'0 TCXHOJIOTHYCCKOI'O
060py,£[0BaHI/ISI SHCKTPOHHOﬁ NMPOMBININNICHHOCTH U PaCXOd0B Ha €TI0 3KCIIIyaTalluio

BI:I60p H COIIaCOBaHHME€ DKOHOMHYECKH OOOCHOBAHHOTO BapHaHTa HECJIOXXHOro
BaKYYMHOI'0 TCXHOJIOTHYCCKOI'O o6opy,z[013a}m;1 C-)JIeKTpOHHOﬁ ITPOMBIIIJICHHOCTH

Pacuer  o¢ddexkTuBHON  CKOPOCTH  OTKAQUYKH  HECHOXHOTO  BaKyyMHOTO
TEXHOJIOTHYECKOr0 000py/10BaHHUS INIEKTPOHHOM IPOMBIIUICHHOCTA

HpOCKTPIpOBaHI/Ie BaKYYMHOﬁ CACTCMEI HCCJIOZKHOTO BaAKYYMHOT'O TEXHOJOTHYECKOI'0O
060py110BaHI/I$I SHCKTpOHHOﬁ TIPOMBINIIIEHHOCTH

HpOCKTHpOBaHI/Ie HaI‘pCBaTeJIBHOﬁ CHCTCMEI HECCJIOXXHOI'O
TCXHOJIOTHYCCKOI'O o6opy11013aan 3J'ICKTpOHHOI71 NPOMBINIJICHHOCTH

BaKyyMHOTO

IIpoexTupoBanue BaKyyMHO#H KaMepbl H BHYTPHKaMEPHBIX JJIEMEHTOB HECIIOKHOTO
BaKyyMHOT'O TEXHOJIOTHYECKOT0 000pyJ0BaHHS ICKTPOHHON IPOMBIIIICHHOCTH

HpOCKTI/IpOBaHHe ra3oBold CHCTEMBI HECIOXKHOIO BAKYYMHOI'0 TEXHOJIOIHYCCKOI'O
O60py2[0BaHI/I}I 3JIeKTp0HHOﬁ IIPOMBIIIJICHHOCTH

IIpoexTupoBaHUE CHCTEMBI OXTAXKACHHS HECTIOXHOTO BAKYYMHOTO TEXHOJIOTHYECKOTO
000pyIOBaHUsA EKTPOHHOH NPOMBIILIEHHOCTH

IIpoexTpoBaHHE€  CHCTEMBl  NHEBMONMTAaHHSA  HECJIOXXHOTO  BaKyyMHOTO
TEXHOJIOTHYECKOr0 000py/10BaHHUS JJIEKTPOHHOH IPOMBIIUICHHOCTH
IIpoexkTpoBaHHe  KOPHYCHBIX  KOHCTPYKIHME  HECJIOXHOIO  BaKyyMHOTO
TEXHOJIOTHIECKOTO 000pyJ0BaHHS JJIEKTPOHHON IPOMBIIIICHHOCTH
[IpoexTpoBaHue NPUBOJOB M MEXaHM3MOB BpallleHMS M  IepeMelneHUs

BHYTPUKaMCPHEIX 3JICMCHTOB, IlBepefI, KPBIIICK, KOJIIAKOB M KOXYXOB HCCIIOXHOIO
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BaKyYYMHOI'O TCXHOJIOT'H4YCCKOI'0O o6opy11013amzm 3HeK'I‘p0HHOI71 IIPOMBINUICHHOCTH

IIpoexTHpoBaHKHE 3IIEMEHTOB 3a3eMJICHUS, OJOKMPOBOYHBIX YCTPOMCTB, 3aIUTHBIX
KOXYXOB H OTPaXKJACHHUN HECIIOKHOTO BaKYyMHOI'O TEXHOJIOTHYECKOTO 000PYAOBAaHHUA
3JIEKTPOHHON IPOMBINIICHHOCTH

OtpaboTka feraneit ¥ CcOOPOYHBIX  €IMHHI]  HECIIOXXHOTO  BaKyyMHOTO
TEXHOJOTHYECKOTO  OOOpYAOBaHMS  OJJIEKTPOHHOW  INPOMBIIUIEHHOCTH  Ha
TEXHOJIOTHYHOCTh C YYETOM IPOM3BOJACTBEHHBIX BO3MOXKHOCTEH OpraHM3aluH-
H3rOTOBHUTENS

Pa3pa60TKa A COrjlaCOBAaHHC HHCTPYKOHUH II0 OJKCIIIyaTallMd Ha HCECIO0XHOC
BAaKYYMHO€ TCXHOJIOTHICCKOC 060py1IOBaHI/Ie BHCKTPOHHOﬁ IMPOMBINIJIEHHOCTH

ABTOPCKHI HAA30p NpU HM3rOTOBICHUM AeTaleil U COOPOYHBIX €IAHMI[ HECJIOXHOTO
BaKyyMHOTO TEXHOJIOTHYECKOT0 000pyJOBaHHSA HJIEKTPOHHOM IPOMBIIIIEHHOCTH

CornacoBanue TEXHUYECKOH JAOKYMCHTAlINU HECJIOXKHOTI'O BaKyyMHOI'O
TCXHOJIOTHYCCKOTO o60py11013aHn;1 3JICKTp0HHOI71 IIPOMBINIJICHHOCTH C PYKOBOJACTBOM
IOJIpa3ACIICHUA 1 SKOHOMHYECKOH CJ'IY)K60171 OpraHnu3alnmun

[TaTeHTHBIH ITOMCK AHATOTMYHBIX OOBEKTOB HHTELICKTYaJbHOH COOCTBEHHOCTH B
00TacTH HECJIOXKHOTO BaKyyMHOT'O TEXHOJIOTHYECKOro OOOpyIOBaHHS 3JIEKTPOHHOM
MPOMBIIIJIEHHOCTH

[MoaroroBka TEXHHYECKOW JOKYyMEHTAUWH BO B3aHMOJICHCTBHH C IIPABOBBIM
IOJpa3IeIeHueM U IOAa4ydl 3asiBKH O PETUCTpalMH OO0BEKTa HHTEUIEKTYaIbHOM
cOoOCTBeHHOCTH B ¢eiepaibHblii OpraH UCIOJHUTENBHOH BJIACTH, OCYIIECTBILIIOLIMIA
HOPMAaTHBHO-TIPaBOBOE PETYJIMPOBAHHUE B chepe aBTOPCKOTO MPaBa M CMEXHBIX IIPaB

Heo0xomuMeie
YMEHHSA

AHa.HI/IBI/IpOBaTB TEXHUYCCKOC 3aJaHNC Ha NIPOCKTHPOBAHUEC HECIIOXKHOI'O BaAKYyMHOI'O
TCXHOJIOTHYCCKOI'O 060py2[0BaHI/I$I 3J'ICKTpOHHOI71 HPOMBIIITICHHOCTH

Hcnone3oBars CYB]] 1 6a3bl 3HaHMI IJI9 IOUCKA CXO0XKEro HECJIOXKHOI0 BaKyyMHOIO
TEXHOJIOTHYECKOT0 000OpyJOBaHHMS BJICKTPOHHON ITPOMBIIUIEHHOCTH, €r0 y3JIOB H
neranei "

BHIIOMHATS 3KOHOMHYECKHE pacye€Tol 3aTpar Ha HU3rOTOBJIICHHC HECIIOXHOIO
BaKYYMHOI'0O TCXHOJIOTHYCCKOI'O 060py110BaHI/IH 3HeK’I‘p0HH0171 MMPOMBIIIUVIEHHOCTH H
€ro 3KCIyatanuio ¢ HCIoJIb30BAaHUCM TCKCTOBBIX PCAAKTOPOB U CAS-cucreMsl

BI:IGI/IpaTI: THTIOPA3MEPBI OCHOBHBIX Y3JIOB H 3JIEMCHTOB HECJIOXKHOI'O BAKYYMHOIO
TEXHOJIOTHYCCKOT'O o6opy,uOBaan 3J'IeKTp0HH0171 IIPOMBIIINICHHOCTH B 3aBHCHUMOCTH
OT 3aJJaHHOH ITPOU3BOANUTCIIBHOCTH U yCJ'IOBI/Iﬁ JKCILTyaTalluu

BoImosHAT, BaKyyMHbIE pacdeThl 3(¢EeKTHBHOH CKOpPOCTH OTKAa4KH M BpPEMEHH
OTKa4KH paboYymx KaMep HECIIOXKHOTO BAKYYMHOIO TEXHOJIOTHYECKOTo 000Dy XOBaHUA
SIIEKTPOHHON IPOMBIIUIEHHOCTA C HCHOJb30BaHHEM CAS-CHCTEM H IPHKIAIHBIX
MPOrpaMM pacdeTa BAKYYMHBIX CHCTEM

BEHINOJIHATH TEIIOBBIE pacdeThl CHCTEM BHYTPEHHETO U BHEIIHETO HarpeBa U CHCTEM
OXJIAXJIEHUS  HECJIOKHOTO  BaKyyMHOIO0  TEXHOJOTMYECKOro  00opyIoBaHHA
3JIEKTPOHHOH IPOMBIIIICHHOCTH ¢ ucnons3oBaHueM CAS-cuctem u CAE-cuctem

BBIMONMHATE MPOYHOCTHEIE pacyeThl BAKYYMHBIX KaMep, KOPIYCHBIX KOHCTPYKIHH M
BHYTPHKAaMEPHBIX  JJIEMEHTOB  HECIOXHOTO  BaKyyMHOIO  TEXHOJOTHMYECKOTO
0o0opyIOBaHHUs 3NIEKTPOHHON NMPOMBINUICHHOCTH C HcHojs3oBaHueM CAS-cucteM u
CAE-cuctem

BBImONMHAT, KHHEMaTH4YeCKHE pacyeThl MPHUBOAOB M MEXAHHU3MOB BpPAINCHHS H
ICpeMENIEHNs. BHYTPHKAMEPHBIX DJIEMEHTOB, [IBEpEH, KpBINIEK H  KOJIIAKOB
HECJIOKHOTO  BaKyyMHOTO  TEXHOJIOTHYECKOTO  00OpyloBaHHsA  3JIEKTPOHHOM
MIPOMBINUICHHOCTH ¢ ucnonb3oBaHueM CAS-cuctem 1 CAE-cuctem

BBINOHATS MHEBMAaTHYECKUE PacueThl I BEIOOpa THIIOpa3MEPOB SJIEMEHTOB CUCTEM
ITHEBMOIIUTAHHA HECIO)KHOTO BaKyyMHOTO TEXHOJIOFMYECKOT0 000pyAOoBaHHSA
AJICKTPOHHOMN IPOMBIIIIEHHOCTH ¢ ucnojab3oBaHueM CAS-cucteM u CAE-cucteM

Pa3pa6aTI:IBaTI> BAaKyYYMHEBEIC KaMCpbl W BHYTPHKAMCPHBIC JJIEMEHTHI HCCJIOXKHOI'O
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BaKyyMHOI'O TEXHOJIOTHIECKOT0 OOOPYAOBaHHMS 3JIEKTPOHHOM NPOMBIILIEHHOCTH C
ucnosib3oBanueM CAD-cucreM u CAE-cucteM

Pa3pabatbiBaTh BaKyyMHBIC CHCTEMBI HECJIO)KHOTO BaKyYMHOIO TEXHOJOTHYECKOIO
000pyI0BaHHUS 3JIEKTPOHHOH HMPOMBIIIEHHOCTH ¢ Ucnoib3oBanueM CAD-cucreMm u
CAE-cucrem

Pa3pabareiBaTh ra3oBble CHUCTEMBI HECIOXKHOTO BaKyyMHOTO TEXHOJOTHYECKOIO
0oGopyIOBaHUA 3JIEKTPOHHON NMPOMBIILIEHHOCTH C Hcroib3oBanueM CAD-cucrem u
CAE-cucrem

Pa3pabatriBaTh CHCTEMBI OXJIAXAEHHS HECIOXXHOTO BaKyyMHOT'O TE€XHOJOTHYECKOTO
o0opynoBaHUS NEKTPOHHON MPOMBIIUIEHHOCTH ¢ Hcmonb3oBanueM CAD-cuctem u
CAE-cucrem

Pa3pabatbiBaTh CHCTEMEI MMHEBMOIIUTAHHUS HECJIOKHOTO BaKyyMHOTO
TEXHOJIOTHYECKOTO obopyaoBaHuA 3JIEKTPOHHOM IPOMBIILIEHHOCTH C
ucnosnp3zoanueM CAD-cucrem u CAE-cucteMm

Pa3spabatriBaTh KOPILyCHBIE KOHCTPYKIHH HECJIOKHOIO BaKyyMHOT'O
TEXHOJIOTHYECKOTO obopynoBaHus 3NEKTPOHHOM NPOMBIILICHHOCTH c
ucnosp3zoauueM CAD-cucrem n CAE-cucreM

PaspabatbIBaTh NPUBOBI U MEXAHU3MBI BpAILlEHUS ¥ IIEPEMEIICHIS BHY TPHKAMEPHBIX
DIEMEHTOB,  JABEpeil, KpBIIIEK H  KOJIAKOB  HECJIOXXHOTO . BaKyyMHOTO
TEXHOJIOTHYECKOTO obopyaoBaHus 3JIEKTPOHHOM [IPOMBIIIJICHHOCTH c
ucnons3oBanueM CAD-cucrem u CAE-cuctem

PaspabarbiBaTh 3/I€MEHTHI 3a3€MIICHHS, OJIOKMPOBOYHBIE YCTPOHCTBa, 3alUTHBIE
KOXYXH H OTPaKACHHS HECIOXXHOTO BaKyyMHOT'O TEXHOJIOTHYECKOro 00OpyAOBaHMSA
3JIEKTPOHHON HPOMBIILIEHHOCTH ¢ Henonb3oBaHueM CAD-cuctem u CAE-cuctem

PazpabaTpiBaTh TEXHHYECKYI0 JOKYMEHTALMIO HAa HECIOXKHOE BaKyyMHOE
TEXHOJIOTHYeCKoe 000pyIOBaHHE HIEKTPOHHON IPOMBIIIEHHOCTH € HCIIOIb30BaHHEM
TEKCTOBBIX peakTopoB, CAD-cucteM u rpaguueckux pelakTopoB

Pa3pabGaTeiBaTh BO B3aWMOJICHCTBUH C NPABOBBIM IOJpPa3[eICHUEM TEXHHYECKYIO
JIOKYMEHTAIIMIO JUIA TOJA4d 3ajdBKH O PErHCTpalii OOBEKTa HHTEIUICKTyalIbHOMH
COOCTBEHHOCTH B (ellepalbHbIi OpraH UCIOJIHUTENBHOM BJIACTH, OCYICCTBIITIOLIMA
HOPMAaTHBHO-IIPABOBOE PETYJIMPOBAHHUE B chepe aBTOPCKOro IpaBa M CMEXHBIX NpaB

OcymecTBIATh NaTEHTHBIN IOUCK

HeobOxonuMsie
3HaAHMUA

CocTaB TeXHHMYECKHX 3aJJaHHii Ha IMPOCKTHPOBAHUEC HCCIOXHOI0 BaKyyMHOI'O
TCXHOJIOTHYICCKOI'O o6opy)1013a1m>1 SHCKTPOHHOP'I IMMPOMBIIIJICHHOCTHN

ITpaBuna 3KcIUTyaTallid BAKYyMHOTO TEXHOJIOTHYECKOTO 000pYAOBaHHS SIIEKTPOHHOM
TPOMBIILICHHOCTH

KOHCTpYKTHBHBIE  OCOOCHHOCTH  THIIOBOTO  BaKyyMHOTO  TEXHOJOTHYECKOTO
060pyHOBaHNs JIEKTPOHHON IPOMBILLICHHOCTH

OCHOBHEIE METOZBI pacyeTa SKOHOMHUYECKOH 3 deKTHBHOCTH

EnuHas cucTeMa KOHCTPYKTOPCKOM TOKYMEHTalln!

Enunas cucreMa JOMYCKOB H IMOCad0OK

Ortansl  NpPOEKTHPOBAaHHSA  BAKYyMHOTO  TEXHOJIOTHYECKOTO  00OpyZOBaHMSA
DIIEKTPOHHON IPOMBIILICHHOCTH

Mertobl 1 METOAUKHA BaKYYMHBIX pacd€TOB

Mertoapl 1 METOIUKH TEIIOBBIX pacy€ToB

MCTOI[BI N MCTOOUKHU IPOYHOCTHEIX paciu€TOB

Meroabl 1 METOAUKH KHHEMATHIECKIX pacucToB

MeToasl 1 METOAMKH ITHEBMATHIECKUX pacucToB

THnoBEIE CXEMBEI H JJEMEHTHI BaKYYMHBIX CHCTEM HECIOXHOIO BaKyYyMHOI'O
TCXHOJOTHYCCKOI'O O60p}’I[0BaHI/I}I 3HeKTp0HHOﬁ IIPOMBIIIJICHHOCTH

TumoBble cXeMBl H 3JEMEHTHI Ta30BBIX CHCTEM HECIOXHOTO BaKyyMHOTI'O
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TEXHOJIOTHICCKOT0 000PY/I0BaHHS SNEKTPOHHOM MPOMBIILIEHHOCTH

TuiioBele CXE€MBI M 3JIEMEHTBI CHCTEM OXJIAXKJICHHS HECIOXHOIO BaKYYMHOTI'O
TCXHOJIOTHYCCKOI'O o6opyn03annx BHCKTPOHHOﬁ NPOMBINIJICHHOCTH

THrnoBele cXeMBbl M 3JIEMEHTHI CHCTCM ITHEBMOIIHTAHHS HECJIOKHOTO BaKyYyMHOI'O
TCXHOJIOTHYCCKOTO o6opy11013aHn;1 3JICKTp0HHOI71 HOPOMBINUICHHOCTHA

TumoBble cXeMBI W 3JIEMEHTHI CHCTEM BpAICHHA H IEpeMEIIEHHS HECIOXHOIOo
BAKYYMHOTO TEXHOJIOTHYECKOr0 000pyJOBaHHMS JIEKTPOHHOH MPOMEBIIIIEHHOCTH

TumoBble CXeMBI M DJIEMEHTHI CHCTEM 3a3eMJICHHS, OJIOKHPOBOYHBIX YCTPOMWCTB,
3aIITHBIX KOXYXOB M OTPaXACHHH HECIOXHOTO BaKyyMHOI'O TEXHOJOTHYECKOTO
000pyIOBaHU 3JIEKTPOHHON IPOMBIIUIEHHOCTH

TunoBele KOHCTPYKIIMH BaKyyMHBIX KaMep ¥ BHYTPUKaMEpHBIX YCTpPOWCTB
HECIIO)KHOTO  BakKyyMHOTO  TEXHOJIOTHYECKOTO  00OpyIOBaHHMS  DIEKTPOHHOM
IPOMBIIUICHHOCTA

Tunossie KOHCTPYKIIUHA DJICMCHTOB BaI(YYMHOﬁ )i aTMOC(l)epHOﬁ TCINIOU30J TN

MaTepnaJIm BaKYYMHOﬁ TCXHHUKH, UX CBOIMCTBa B 00J1acTH NPUMCHCHHU A

Bupl, KOHCTPYKIIMA W Ha3HauY€HHE YCTPOMCTB I obGecnedeHHs MpOMBINLICHHOM
6€30MacHOCTH B BJICKTPOHHOM IMPOMBIIIICHHOCTH

Ilopsimox pa3paboTku M colep)KaHHE€ HHCTPYKIMH IO SKCILTyaTal[id HECIIOXKHOTO
BaKyyMHOTO TEXHOJIOTHYECKOTO 000pYyIOBaHHS ANIEKTPOHHOMN NPOMBIIUIEHHOCTH

CVYB/I: HauMeHOBaHM, BO3MO)KHOCTH M NOPSII0K pabOTHI ¢ HUMH

TexcToBble pemakTOphl (IPOLECCOPHI): HAMMEHOBAHHA, BO3MOXKHOCTH H ITOPSIOK
paboThI ¢ HUMH

I"paqmquKne PCAAKTOPBI: HAUMCHOBAHNSA, BOSMOXKHOCTH U TOPSIHOK paGOTI:-I C HUMH

CAD-cucreMsl: HaMMCHOBAaHMsI, BOSMOXHOCTH U IIOPAOO0K pa60TBI C HUMH

CAE-cucTeMbl: HAHMEHOBaHMS, BO3MOXXHOCTH W MOPSJIOK paOOTEI C HUMHA

CAS-cucreMbl: HAUMEHOBaHUs1, BO3MOXKHOCTH U MOPSIAOK pabOThI C HUMHU

_ HpI/IKJ'Ia,HHBIe IIporpaMMsbl pacucTa BaKYYMHBIX CHCTCM: HanMCHOBaHHI,

BO3MOJXHOCTH U IOPAIOK pa6OTLI C HUMH

TpeboBanust BAKYYMHO# THTHEHBI

TpeboBanust oxpaHbl TpyJda, MOXKAapHOH, NPOMBIIUIEHHONH M JKOJOTMYeCcKOi
0€e30IIaCHOCTH

YcnoBus mareHTocmocoOHOCTH N300peTeHus, MOJIe3HOM MOAEIH U MPOMBIIIICHHOTO
obpasua

CocTtaB KOMILIEKTa JOKYMEHTOB M IOpSNOK IOJAaud 3asiBKH MJJIA PETUCTpalUH
U300 peTeHN s, OJIe3H0H MOEIH 1 POMBIIUIEHHOT0 00pasna

Meroauka MaTeHTHOTO IIOUCKA

Hpyrue

XapaKTCPUCTUKH

3.2.2. Tpynosas pyHknus

Pa3paboTka TEXHHYECKHX 3aJaHuii U
MIPOEKTHPOBAHUE OCHACTKH M BCIIOMOTaTEJIbHOTO Vposenb
HammenoBanue | 060pyIOBaHHS TS HECTIOKHOTO BaKyyMHOTO Kon | B/02.5 | (momyposens) | 5
TEXHOJIOTHIEeCKOTo 000pyI0BaHUS JIEKTPOHHOM KBTI HKALMH
MPOMBIIUIEHHOCTH
TpynoBbie BrisBienne moTpeOHOCTE! B OCHACTKE M BCIIOMOTaTeNIbHOM OOOpYMOBaHHMH IS
JEeHCTBHSA pa3pabaTblBaeMOro HECJIOXHOIO BaKyyMHOI'O TEXHOJOTHYECKOro obopyIoBaHHS

3JICKTp0HHOfI ITPOMBINUIEHHOCTH

Ananmu3 ocoGeHHOCTEM aHANOTUYHBIX OCHACTKH M BCIIOMOTaTeIIbHOTO o6opy11013aHH51
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U1 HECJIOXKHOI'O BaKYYMHOI'0 TEXHOJOTHYCCKOI'O oﬁopyz[mzam/m 3J'ICKTpOHHOI71
NPOMBININICHHOCTH

Texauko-sxoHOMHYECKOE 000CHOBaHHWE pa3pabOTKH OCHACTKH H BCIIOMOTAaTEILHOIO
o0OpynOBaHUS IS HECHOXHOTO BAaKyyMHOTO TEXHOJOTHYECKOTO OOOPYHAOBaHHS
9JIEKTPOHHO! MPOMBIIUICHHOCTH

Pa3pa60T1<a TEXHUYECKHX 3aJaHHii Ha OCHACTKy H BCIIOMOrarec€JIbHOC 060py,u013aHI/Ie
A1 HECJIOXXHOI0 BaKYYMHOI'O TEXHOJIOTHYCCKOTO 060py11013amm SHCKTPOHHOﬁ
NPOMBINIJICHHOCTH

CornacoBaHue TEXHHUYECKUX 3aJaHMit Ha pa3pabOTKy OCHACTKH M BCIIOMOTAaTEIBLHOrO
0o0OpyZIOBaHUS AN HECJOXKHOTO BaKyyMHOTO TEXHOJIOTHYECKOTO 00OpYyIoBaHUs
3NIEKTPOHHOH MPOMBIILIEHHOCTH C PYKOBOJCTBOM ITOJApa3/ie/IeHUst H 3KOHOMHYCCKOH
ciryx00# opraHu3anu

Pa3paGoTka ChEMHBIX CHCTEM YCTAaHOBKH IMPUOOPOB M HOJIOKEK

Pa3zpaboTka BaKyyMHBIX KOHTEHHEPOB [ XpaHCHHS H TPAHCIOPTHPOBAHHS
NIpHOOPOB U MOJIOKEK

Pa3paboTka 3alMTHEIX ITyMOM30JIHPYIOIUX KOXYXOB

Pazpaborka MOOMJBHBEIX CHCTEM 3arpy3KH, BBITPY3KH H MEXOICPALlMOHHOTO
MEPEMEIICHUS U3 IETNT

Otpaborka petaneii W COOPOYHBIX EOMHUI] OCHACTKH ¥ BCIOMOTAaTEIHHOIO
000pyoBaHHsI HAa TEXHOJIOTHYHOCTh C YYETOM IIPOM3BOACTBEHHBIX BO3MOXXHOCTEH
OpraHUu3alAN-U3rOTOBHTEII

Benenue aBTOpCcKOro Haa3opa NMPH H3TOTOBIEHHH AeTalned M COOPOYHBIX CIMHMIL
OCHACTKM W BCIOMOTATEJILHOr0 000pyAOBaHAS

Heobxoaumeie
yMEHHS

Onpenensatb  HeoOXOAMMOCTh  pa3pabOTKM OCHACTKH M BCIIOMOTATENBHOTO
0o0opyIOBaHHS MJIi HECTOXKHOTO BaKyyMHOI'O TEXHOJOFHYECKOro obopynoBaHHs
9JIEKTPOHHON IMPOMBINIIEHHOCTH

PazpabaTrIBaTh TEXHHMYECKHE 3aJlaHAs Ha OCHACTKY M  BCIIOMOTaTelIbHOE
o0opyZoBaHHE SJEKTPOHHOH IPOMBIIIEHHOCTH C MCIOJB30BaHUEM TEKCTOBBIX
penakropoB, CAD-cucteM U rpaduecKiX peJakTOpOB

Pa3pabareiBaTh OCHACTKYy M BCIIOMOTraTenbHOE OOOpYIOBaHHME JUIS JEKTPOHHOM
IIPOMBIIIEHHOCTH ¢ ucnoyib3oBaHueM CAD-cuctem u CAE-cucrem

ITporHo3upoBaTh pacxoAbl Ha CO3JaHHE HOBBIX OCHACTKH H BCIOMOTAaTEILHOTO
000pyIOBaHNS IEKTPOHHOH IPOMBIILICHHOCTH

OuennBath  3KOHOMHYECKHH  3((dekT OT HCHONB30BaHHA  OCHACTKH H
BCIIOMOT'ATENIFHOTO 000PYAOBaHUS SJICKTPOHHOM IPOMBIIIIIEHHOCTH

HeobxoauMeie
SHAHUA

MetouuecKkue AOKYMCHTEI, pETTIaMCHTHPYIOIINUE BOIIPOCHL pa3pa60T1<n OCHAaCTKH H
BCIIOMOIraTCJIBbHOTO oGopy,uosaHnsl 3J'I€K’I‘p0HHOI71 IPOMBINIICHHOCTH

Ha3nauenwe, mpuHUOMI pPabOTHI U OCOOCHHOCTH IIPMMEHEHHS MOCYHBIX MaIIWH,
TPAaBWIBHBIX M YJIBTPAa3BYKOBBIX BaHH, IMECKOCTPYHHBIX amnmnapaTtoB B 3IEKTPOHHOM
MPOMBIIIEHHOCTH

HazHaveHnue, BO3MOXHOCTH H OCOOCHHOCTH TNpPHUMEHEHHUs 00OpymoBaHus it
CO3JJaHHs KOHTPOJIMPYeMOit aTMocdephl B AIEKTPOHHON IPOMBIIUIEHHOCTH

HaBHa'-IeHI/Ie, BO3MOXXHOCTH H OCOOCHHOCTH OPpUMEHCHUA CHCTEM 3aMKHYTOIO
OXJIAKICHHS B 3J'ICKTpOHHOI71 IIPOMBIINNIICHHOCTH

HoMmeHknaTypa ©  cBoiicTBA MaTCpHAIOB OCHAaCTKH M BCIIOMOTaTENbHOTO
o0opymoBaHUS [UIS HECIO0XHOTO BAaKyyMHOTO TEXHOJIOTHYECKOTO 000pyAOBaHHS
SIIEKTPOHHON IPOMBINIJIEHHOCTH

TunoBble KOHCTPYKIIMM OCHACTKM M  BCIIOMOIaTeJBHOTO O0OpyIOBaHHS JJIA
HECJIO)KHOTO  BaKyYyMHOTO  TEXHOJIOTHYECKOTO  OOOpYyHOBaHHA  DIIEKTPOHHOM
MPOMBIILICHHOCTH

Enunas cucrema KOHCTpYKTOpCKOfI AOKYMCHTALlNN
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Eunasa cucrema AOIYCKOB H I1I0Cad0K

Iopamox pa3paboTKM TEXHHYECKHX 3aJaHWii Ha OCHACTKY H BCIOMOIaTelbHOE
o0opy/ioBaHue

IMopsinox ucHbITaHUHE pa3pabOTaHHBIX OCHACTKH M BCIIOMOTaTENbHOrO 000pyI0BaHMA
3NIEKTPOHHOH IIPOMBINIICHHOCTH

HOp}IIIOK IIPpUMCHCHHA OCHACTKH M BCIIOMOTI'aTCJIBHOTO 060py,£[0BaHI/ISI 3JICKTpOHHOI71
NPOMBIIIUIEHHOCTH

TpebGoBaHust BAKYyMHO# THTHEHBI

TexcroBble pemakTopel (IpoLECCOpB): HAHMEHOBAHMS, BO3MOXHOCTH H TIOPSHOK
paboThl ¢ HUMH

I"'paduueckue peaakTopbl: HAUMEHOBAHHUSA, BO3MOXHOCTH M OPSIOK pabOTHI ¢ HUMHK

CAD-cucremsr: HaNMCHOBAHHsI, BOSMOXHOCTH M IOPAAOK pa60TBI C HUMHA

CAE-cucteMmsr: HAaMMCHOBAHH:1, BOSMO)XXHOCTH U ITOPAJOK pa6OTBI C HUMH

TpeGoBanuss oxpaHbl TpyZAa, NOXApHOH, NPOMBIIUICHHOW M  9KOJOTHYECKOM
0e30IacHOCTH

Hpyrue

XapaKTCPUCTUKH

3.2.3. TpynoBas pynxuus

HanmeHnoBanue

Pa3paboTka TeXHHYECKHX 3alaHMii HA MOACOP Ui
IPOEKTHPOBAHUE CPEACTB KOHTPOIS U YIPABJICHHS A1
HECJIOKHOTO BAKyYMHOI'O TEXHOJIOTHYECKOTO
000pyIOBaHNs IEKTPOHHOH POMBIILICHHOCTH

YpoBeHb
Kox | B/03.5 | (momyposens) | 5
KBaTH(HKALHI

TpynoBeie
JNEHACTBUSA

BriaBnenue l'IOTpC6HOCTI/I B CPEACTBaX KOHTPOIA H YIIPABJICHHA JJIA HECIIOXHOIO
BaKYYMHOI'0 TCXHOJIOTHYCCKOTO oGopy,uonaHnﬂ SHCKTPOHHOﬁ IIPOMBIIIJIEHHOCTH

AHanu3 CymecTBYIOMHUX CPEACTB, IpeIHAa3HAYEHHBIX JUIS YIPaBJICHUS HECIOXHBIM
BaKyyMHBbIM TEXHOJIOTHYECKNM 0OOpYy/OBaHHEM OSIIEKTPOHHON MPOMBIIUICHHOCTH H
€ro KOHTpPOJIS

OI.ICHKa SKOHOMHYECKUX  XAPAKTEPUCTUK  CPCICTB, OpCAHasHAUY€HHBIX  JJIA
YIIpaBJICHUA HECCJIOKHBIM BaKyYYMHBIM TCXHOJIOTHYCCKHUM o60pyz(013aHHeM
BHCKTPOHHOﬁ DPOMBINUICHHOCTH U €0 KOHTPOJIA

Pa3pa60TKa TEXHUUECKHX 3aJlaHui Ha l'IOII60p A ITPOCKTUPOBAHHUE CPECTB
ynnpaBJICHHUA HECJIOJKHBIM BaKYyYMHBIM TCXHOJIOTHYECKHM 060py110BaHI/ICM
SHCKTPOHHOﬁ ITPOMBIIJICHHOCTH H €0 KOHTPOJIA

CornacoBanue TEXHMYECKUX 3aJaHMi Ha MOAOOp WJIH NPOCKTHPOBAHHE CPEJICTB
YOPaBICHHS  HECIOXXHBIM  BaKyyMHBIM  TEXHOJIOTHYECKHM  00OpYyXOBaHHEM
9NIEKTPOHHOH NPOMBINIIEHHOCTH H €r0 KOHTPOJII ¢ PYKOBOJCTBOM IIOApa3Jc/icHHS,
METPOJIOTMIECKON C1y)k00H 1 S5KOHOMHYECKO# ity 00i opraHu3aIun

Heo6xoaumMeie
YMEHHSA

BeIBIATS NMOTPeOHOCTH B CpEICTBaX KOHTPOJIS W YNPABICHHS UIS HECIOKHOIO
BaKyyMHOT'O TEXHOJIOTHYECKOT0 000pyI0BaHHsl JIEKTPOHHON IIPOMBIIIIEHHOCTH

BBI6HpaTB 'METOJBI H CpE€ACTBa I/ISMepeHI/Iﬁ (I)I/ISI/I‘ICCKI/IX BCJIMIHAH IIpH p€ajiu3alluy
BAKYYMHBIX TCXHOJIOTHYCCKUX IPOIICCCOB

Beibuparh MeTOABI peryJMpoBaHUS M MCIOJHHATENbHBIE MEXaHU3MBI, YIIPaBJISIONIHE
TEXHOJIOTHYECKUMH TapaMeTpaMH HECIIOKHOTO BaKyyMHOTO TEXHOJIOTHYECKOTO
000pyI0BaHHUS 3JIEKTPOHHOM MPOMBINUIEHHOCTH

Onpenensath HEOOXOOUMOCTh pa3pabOTKM KOHKPETHBIX CPEACTB  yIIPaBICHHA
HECIIO)KHBIM  BaKyyMHBIM  TEXHOJIOTHYECKHM  00OpyJOBaHHMEM  BJIEKTPOHHOM
MPOMBIIUIEHHOCTH ¥ €r0 KOHTPOJIS

HpOI/ISBOJII/ITB pa3pa60TKy TEXHUYECKHMX 3aJaHuil Ha CpCaCcTBa YyIIpaBJICHHA
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HECIIOXKHBIM ~ BaKyyMHBIM  TEXHOJIOTMYECKHM  00OpyIOBaHHEM  3JIEKTPOHHOM
IPOMBIIIEHHOCTH B €T0 KOHTPOIIA C HCIONB30BaHHEM TEKCTOBHIX peaaktopos, CAD-
CHCTEM M IpaMIecKUX PEJaKTOPOB

Onpenensrrb pacxoApl Ha CO3JAaHHE HOBBIX CPCACTB YIPABICHUSA HECIO0XHBIM
BaKYYMHEBIM TCXHOJIOTHYCCKHUM 060p}’I[0BaHI/IeM 3JI€KTp0HHOI71 IIPOMBIIIVICHHOCTH H
€0 KOHTPOJIA

OueHuBath 3KOHOMHYECKHMH 3(GdEKT OT HCHONB30BaHMS CIENHAIBHBIX CPEICTB
YIOpaBICHUS  HECIOKHBIM  BaKyyMHBIM  TEXHOJIOTHYECKMM  00OpYyIOBaHHEM
9JIEKTPOHHON MPOMEIIUICHHOCTH B €r0 KOHTPOJIS

HeobOxonumsie
3HAHUA

Meroguueckue IOKYMEHTBI, PETIaMEHTHPYIOLIHE BOMPOCH pPa3pabOTKH CPEICTB
YIOPaBICHHAS  HECIOXKHBIM  BAaKyyMHBIM  TEXHOJIOTHYECKHMM  00OpPYIOBaHHEM
ANEKTPOHHOH NPOMBIIIEHHOCTH M €r0 KOHTPOJIS

Meroandecke JOKYMEHTHI, perjaMeHTHpYOIM#e paboThI M0 BOMPOCaM YIIpaBIICHHS
TEMIEPATypod M COCTaBOM TEXHOJIOTHYEeCKOH arMocepsl MNpH IMPOBEACHHH
BaKyYMHBIX TEXHOJIOTHYECKHUX IPOIIECCOB

BHI[BI, (l)I/ISI/I‘IeCKI/IC IIPUHIUITBL pa60TBI, o0nacTh NPpUMCHCHHUA W IIPUHIUITHATIBHBIC
OIrpaHUYCHUA MCETOAOB H CPEACTB U3MCPCHHA OCTATOYHOIO U pa6oqero JAaBJICHUA B
KaMEpe, NPpUMCHACMBIX B 3JICKTp0HHOI71 IIPOMBIINIICHHOCTH

Bunpl, ¢pusnueckue mpuHOUOB! paboThl, 00JACTh NPHUMEHEHHS ¥ NPHHIMITHAILHEIE
OTpaHMYCHHS METONOB M CPEACTB H3MEPEHHS TEMIIEPATyphl, NPHUMEHICMBIX B
3JIEKTPOHHON MPOMBIIUICHHOCTH

Buasl, pusuyeckue MpUHUMNGI paboTHL, 007acTh NPHMEHEHHS W NPHHIMIHAILHBIE
OTPaHMYCHUS METOIOB M CPEACTB HM3MEPEHHS pacxoia TEXHOJOTHYECKHX Ta3oB,
NIPUMEHSEMBIX B 3JIEKTPOHHOH IPOMBILUIEHHOCTH

HpI/IHIII/Il'II:I peanu3anuu ABTOMATH3UPOBAHHOIO YIIpaBJIEHUA BaKyyMHBIM
TCXHOJIOTHYCCKHM 060py2[0BaHI/IeM 3J'ICKTp0HHOI71 IIPOMBINIIICHHOCTH

CrocoGr1 PETyjiupoBanis TEXHOJIOTHYCCKHUX IIAPaMETPOB, MNOPHMCHICMBIC B
BaKYYMHOM TCXHOJIOTHYCCKOM o6opy,u013aHnn Z-)JICKTpOHHOﬁ IMPOMBIINIJICHHOCTH

BI/II[BI JJIEMCHTOB H CXEM, PCryjJIHpPYIOIIUX pacxXxod TEXHOIOTHYCCKHX Ta30B B
3J'ICKTp0HHOI71 HPOMBIIIIIEHHOCTH

Eaunas cucrema KOHCprKTOpCKOﬁ AOKYMCHTallN!

Ennnas cucrema JOITYCKOB H IIOCaJa0K

HOpSII[OK pa3pa60TKn TEXHHYECKNX 3aJaHHi Ha CpE€ACTBA YIIPABICHHUs HECIIOXKXHBIM
BaKYYMHBIM TE€XHOJIOrH4YCCKUM 060py110BaHI/ICM SHeKTPOHHOﬁ INPOMBIIIIICHHOCTH H
€Iro KOHTPOJIA

TexkcToBble pemakTophl (HIpoLieCCOpBI): HAMMEHOBAHHS, BO3MOXHOCTH H IMOPSAIOK
paboTHI C HUMH

Fpa(bnqecxne PEAAKTOPLI: HAUMCHOBaHU A, BOSMOXHOCTH U MOPATIOK pa60TBI C HUMH

CAD-cucreMsr: HaWMCHOBaHWs1, BOSMOXXHOCTH H IIOPAJ0K pa60TI>I C HUMH

Ilopsaoxk  npUMEHEHWs  CPEACTB  YIPABICHAS  HECIOXHBIM  BaKyyMHBIM
TEXHOJIOTHYECKAM 000pyI0BaHHEM SIIEKTPOHHOMN MPOMBILILIEHHOCTH H €r0 KOHTPOJIs,
MOJIKJIIOYEHHBIX K CETH 0OMeHa JaHHBIMH

Bugasr CpEACTB YIipaBJICHUA HECJIOKHBIM BaKYyYMHBIM TCXHOJIOTHYCCKUM
o6opy,u013aHneM 3JICKTp0HH0171 ITPOMBINIJICHHOCTA U €0 KOHTPOJII, BKIMIOYCHHBIX B
ceTh oOMeHa JAaHHBIMHA

l'[paKanecxne H TCOPCTHYCCKHC OCHOBBHI pC€aJii3allid 3TallOB IIPOCKTHPOBAHHA
CPEACTB YHPABJIICHUA HECJIOXHBIM BaKyYYMHBIM TCXHOJIOTHYECKHM 060py110BaHI/ICM
SHCKTPOHHOﬁ IIPOMBINIVICHHOCTH U €I'0 KOHTPOJIA

TpeboBanus BAKYYMHO# TMTHEHEI

TpeGoBanuss oxpaHsl TpyAa, HOXapHOi, INPOMBIIUIEHHOW H  3KOJIOTHYECKOH
0€e30IMacHOCTH




Hpyrue

XapaKTCPUCTUKH

3.2.4. Tpynosas dyuxkuus

IIpoBeeHUe HCIIBITAHAI HECIIOKHOTO BAKYYMHOTO Vposens

HaumeHoBaHHe | TEXHOJIOTHYECKOTO 000pYyIOBaHUS SNIEKTPOHHON Kox | B/04.5 | (monmyposenp) | 5

IPOMBIIIICHHOCTH KBaTH(UKALAN

Tpynossie
AeicTBUSA

KOHTpONB COOTBETCTBHS H3TOTOBICHHOTO M COOPAaHHOTO HECIOXXHOIO BaKyyMHOTO
TEXHOJIOTHIECKOTO obopynoBaHus 3IIEKTPOHHOM IPOMBIIUICHHOCTA
KOHCTPYKTOPCKOH TOKYMEHTAlUU

[IpoBepka pabOTOCIOCOOHOCTH OTHENBHBIX CHCTEM HECIIOXHOTO BaKyyMHOTO
TEXHOJIOTMYECKOTO  OOOPYHOBaHHS  3JEKTPOHHOH  NPOMBIIUIEHHOCTH  [IpH
atMoc¢epHOM JaBICHUM

[logroToBka  HECJIOXHOTO  BAaKYyMHOTO  TEXHOJIOTHYECKOT0  00OpyIOBaHHSA
JJIEKTPOHHON TNPOMBIIUIEHHOCTH K BaKyyMHOH OTKauke M HarpeBy (Ipd
He0OX0IUMOCTH)

KoHTposs (QYHKIMOHMPOBAaHHS HECIOXXHOI'O BAKYyMHOTO TEXHOJIOTHYECKOTO
000pyZIOBaHUSL 3JNEKTPOHHOW MPOMBIIUIEHHOCTH Npu paboudux [daBICHUU U
Temreparype

HpOBepKa CHUCTEMBI  YIPABJIICHUA H  KOHTPOJIA  HECJIOXKHOIO  BaKyyMHOIo
TCXHOJIOTHYCCKOI'O 060pyI[0BaHI/I$I 3J'IeKTp0HHOﬁ IMIPOMEINIJICHHOCTHN

Pa3zpaboTka npemIokeHuii M0 W3MEHEHHIO KOHCTPYKIIMHM HECJIOKHOTO BaKyyMHOTO
TEXHOJOTHYECKOT0  OOOpyHOBaHHsS  JJCKTPOHHONH  NPOMBIIUIEHHOCTH  TIPH
YCTaHOBJICHHOM OTKJIOHEHHH OT TEXHUYECKUX 3aJaHHi

KOppGKTPIpOBKa MHCTPYKIIUH TII0 IKCIUTyaTallHK Ha HECJIOXKHOC BaKYYMHOC
TCXHOJIOTHYCCKOC 060py,£[OBaHI/Ie SHCKTPOHHOﬁ NPOMBINUICHHOCTH

HeobxoauMeie
yMEeHHS

IlpoBepATh COOTBETCTBHE KOHCTPYKIMM HECIOXXKHOW BaKyyMHOH CHCTEMBI
KOHCTPYKTOPCKOM JJOKYMEHTAIlH!

AHaJIH3PIp0BaTB KOHCTPYKIIHA  H3TOTOBJICHHOIO H CO6paHHOI‘O HCCIJIOXKHOI'O
BAaKYyMHOI'0 TEXHOJIOTRYECKOI'O 060py11013a1mx BHCKTPOHHOﬁ IMPpOMBIINUIEHHOCTH U
BbIABJITH OTKIIOHCHHNA OT KOHC’I‘p}’KTopCKOﬁ JOKYMCHTalUH

Kom‘ponnposan, KaucCTBO C60pKId H3TOTOBJICHHOTO H COﬁpaHHOI‘O HECJIOXXHOI'O
BAaKYYMHOI'0 TCXHOJIOTHYCCKOI'O o6opy,u013aHn;1 BHCKTPOHHOﬁ MPOMBINUJICHHOCTH

HpOBep}ITB COCTOSAHHUE H KpPCIJICHHE BHYTPCHHHUX H BHEIIHHUX Harp€BaTCIIbHBIX
JJICMCHTOB HCCJIOJXKHOI'O BaKyyMHOI'O TCXHOJIOTHYCCKOI'O 060py11013aHn51
SHCKTPOHHOﬁ TNIPOMBINUIEHHOCTH

HpOBCpSITB COCTOAHHAE H KPCIIIICHUE BHYTPHKAaMCPHEBIX DJJICMCHTOB HECIOXHOIO
BAaKYYMHOTI'0 TCXHOJIOTHYICCKOTO o6opy,u0BaHna SHCKTPOHHOi;I IMPOMBIIIIJICHHOCTH

TCCTHPOBaTB pa60Ty HUCIMOJHUTEIIBHBIX MEXaHU3MOB BpallCHUA U IICPEMCIUCHHA
BHYTPUKaAMEPHBIX 3JICMEHTOB, ,uBepeﬁ, KPHIIIICK H KOJIIIaKOB HECJIOXKHOI'O BAKYYMHOTI'O
TEXHOJIOTHYICCKOI'O OGOPYIIOBaHI/IH 3J'IeKTp0HH0171 NPOMBINIJICHHOCTH

BI/I3yaJII:HO NPpOBCPATL KAYECTBO CBApPHBIX IMIBOB HECJIOXHOTO BaKYYMHOIO
TCXHOJIOTHYCCKOI'O 06OPYHOBaHI/I}I 3JICKTp0HHOI71 MTPOMBININICHHOCTH

KoHTponupoBaTh NpaBHIBHOCTh YCTAHOBKH TEPMOHAp M JAaTYMKOB TEMIIEPATYPHI
HECJIO)KHOTO  BaKyyMHOTO  TEXHOJIOTHYECKOTO  OOOpYIOBaHHMS  3JIEKTPOHHOM
MPOMBIILIEHHOCTH

TectupoBaTh paboTy HECIOKHOTO BaKyyMHOTO TEXHOJOTHYECKOrO 00OpYyAOBaHHS
9JIEKTPOHHOMN MPOMBIIUIEHHOCTH NPH aTMOC(HEPHOM JTAaBJIEHUH B PYYHOM pEXXHME

HpOBep}ITI) HECJIOJKHO€ BAKYYMHOC TCXHOJIOTHYCCKOC OGOPYI[OBaHPIe 3JI€KTpOHHOI7[
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IIPOMBIIIUICHHOCTH Ha FTCPMCTHYHOCTE C HCIIOJIL30BAHNEM METONOB TCUCUCKAHUA

KoHTpommpoBaTh 1paBWIBHOCTh MOHTa)Ka 3alIMTHBIX YCTPOKHCTB, KOXYXOB H
OTPOKACHUH  HECIIOKHOTO  BaKyyMHOTO  TEXHOJOTHYECKOro  00OpyHOBaHHA
9JIEKTPOHHOH IPOMBINIIEHHOCTH

HpOBepﬂTL SHAQYCHUA 3a3CMIICHHAS, H3O0JUIIHUH, JJICKTPHYCCKOrO COIPOTHBICHHUA
TCXHOJIOTHYCCKHX HCTOYHHKOB, HarpeBaTeJIeﬁ n  MCKIAY TCXHOJOTHYUCCKHMH
HUCTOYHHUKAMHU, Harpe€BaTC/sIMH u KapkacoM HECIIOXKHOI'O BaKyyMHOTO
TCXHOJIOTHYCCKOTI'O 060py11013aHn;1 3J'ICKTp0HH0171 MIPOMBINIJICHHOCTH

Pa3pabaThiBaTh MPETOKEHUS IO YCTPAHEHHIO OTKJIOHEHHH HECTIOXKHOTO BaKyyMHOTO
TEXHOJIOTHYECKOT0  00OpyZoBaHMA  JNMEKTPOHHOH  NPOMBIIUIEHHOCTH  OT
YTBEPXKIE€HHOH KOHCTPYKIMH

IIpou3BoANUTE KOHTPOJIGHBIE U3MEPEHHS TEXHOJNIOTHYECKHX MapaMETPOB HECTIOKHOTO
BaKyyMHOTO TEXHOJIOTHYECKOTO OOOpYNOBAHUSA JJIEKTPOHHOU MPOMBIIIIEHHOCTH
0oJree TOUHBIMU IIPHOOpPAMH, YEM IUTATHBIC

HpOBCpﬂTL pa601"ocnoco6Hocn, HUCIIOJIHATECIIBHBIX OpraHoB CpcACTB KOHTPOJIA
HCCJIOJKHOI'O BaKyyMHOIO TCXHOJIOIHYICCKOro oﬁopynonamm 3J'IeKTpOHHOI71
ITIPOMBIIITICHHOCTH M YIIPABJICHHUA HM

HpOBCpSITL q)yHKHHOHPIpOBaHPIC HMHTCTPAPOBAHHEIX B CCTH oObMeHa JaHHbBIMU CPECIACTB
KOHTPOJIA u HCIIOJIHATCIIBHBIX MCXaHH3MOB HCCJIOXHOI'O BaKyyMHOI'o
TEXHOJIOTHYCCKOIO O60p}’I[0BaHPL$I SHeKTPOHHOﬁ IPOMBITUICHHOCTH

KoppektupoBaTh  TEXHHYECKYI0O  JOKYMEHTAIMIO  HECJOXXHOIO  BaKyyMHOTO
TEXHOJIOTHYECKOT0 000PYAOBaHHUS TEKTPOHHON MPOMBIIIIEHHOCTH IIPH BBEIIBIEHHOM
OTKIOHEHHH €ro XapakTEepUCTHK OT TEXHHYECKHX 3aJaHHi C HCIOJIb30BAHUEM
TeKCTOBBIX perakropoB, CAD-cucteM, CAE-cucTeM 1 rpaduyeckux pegakropoB

P a3pa6aTmBaTb HMHCTPYKIIMH II0  JKCIUITyaTallhd  HECIIOXXHOIo BaKYyMHOTI'O
TCXHOJIOTHYCCKOI'O 060py110BaHI/ISI 3JICKTp0HHOI71 ITPOMBIIIIIEHHOCTH Cc
HCIIOJIB30BAHUEM TCKCTOBBIX PCIAKTOPOB, CAD-cucrem u rpa(bnr{ecxnx PEAAKTOPOB

HeobOxonuMbie
3HAHNA

FocymapcTBeHHBIC W JIOKANbHBIE  CTaHAApTBl,  TEXHHYECKHE  YCIIOBHS,
TEXHOJIOTMYECKHE UHCTPYKIHMH B O0MAaCTH BaKyyMHBIX TEXHOJIOTHYECKHX HPOLECCOB
1 060pyaoBaHUS

TpeGoBanust oXpaHbl Tpyda, IPOHU3BOACTBEHHOM 6€30MaCHOCTH M 3alllUTHI
OKpY>KarolIen cpeasl

TpeboBaHus BaKyyMHO# THTHEHBI

Tunossie PEXHUMBI BAKYYMHBIX TCXHOJIOTMYCCKUX TPOLECCOB

OCHOBBI  3KCIUTyaTalldd BCIIOMOTAaTeNbHOrO0 OOOpYIOBaHHSA, HCIONB3YEMOTO B
3JIEKTPOHHON IPOMBILIIEHHOCTH

OCHOBBI  3KCIUTyaTalldd KOHTPOJIBLHO-U3MEPHUTEIBHBIX INIpHOOpOB B  Ipejenax
BBINOJHIEMOH paboThI

HpHHI.IPIl'IBI YIIpaBJICHHUA BAKYYMHBIMH TEXHOJIOTHYCCKHMHA NIPOLECCAMHU

KOHCTpyKIIHH HECIIOXKHBIX HArpeBaTENIbHBIX M OXIJIAJUTEIBHBIX  YCTPOMCIB,
BHYTPHKAMEPHBIX 3JIEMEHTOB W BCIOMOTATeIBHOro 0OOpYHOBaHHSA JIIEKTPOHHOMN
IPOMBIIUICHHOCTH

IMopsAmok BHECEHHSA MPENIOKECHHH II0 YCTPAaHEHHIO OTKIIOHEHHWH KOHCTPYKLIHU
HECJIOXKHOTO  BaKyyMHOTO  TEXHOJIOTHYECKOr0  0OOpYHOBaHUSA  3JEKTPOHHOU
OPOMBIIUICHHOCTH, €ro COOPOYHBIX €IWHHI, H OTJAENbHBIX JeTalieid  oT
YTBEP)KJIEHHOTO IIPOEKTa

ITopsAmoK BHECEHMS HM COTJIACOBaHMA MpEANIOKEeHHH mno JopaboTke KOHCTPYKITUH
HECIO)KHOTO  BaKyyMHOT'O  TEXHOJIOTHYECKOTO  00OpyAOBaHHS  DIIEKTPOHHOM
IIPOMBIIIICHHOCTH, €ro cOOPOYHBIX €AMHHUI] U OTJCNIBHBIX AeTalleil NpH OTKIOHEHHWH
€ro XapaKTEPUCTHK OT TEXHUYECKHUX 3aJIaHuit

TekcToBble pemakTOpbl (IPOHECCOPBI): HAMMEHOBaHMS, BO3MOXXHOCTH H IIOPAHOK
paboThI ¢ HUIMH
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Fpa(bnqecxne PEAAKTOPEI: HAUMCHOBAHUS, BOSMOXXHOCTH U NOPAIOK paGOTI:I C HUMH

CAE-cucremsr: HaNMMCHOBAHHA, BOSMOXHOCTH N IMMOPATAOK pa6OTI:I C HUMH

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

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

Ennnas cucrema JIOIIYCKOB H ITIOCAaJI0OK

Enunas cucreMa TEXHOJIOTHYECKOM JAOKYMCHTALlUN

EI[I/IHaSI CHCTEMA TEXHOJIOTHYECKON OITOTOBKHA IMPOHU3BOACTBA

[Topsmok pa3paboTKH M coepikaHMe HHCTPYKLIHH IO SKCIUTyaTalldd HECIIOXHOTO
BaKYYMHOTO TEXHOJIOTHYECKOT0 000pyJOBaHHUS

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

Hpyrue

XapaKTEpPUCTUKU

3.3. O6o0menHan TpyaoBas pyHKIHusA

ITpoexTHpoBaHKE CIOKHOTO BAKYYMHOI'O

VYpoBeHb
HaumeHoBaHue TEXHOJIOTHIECKOT0 000py10BaHHUS Kox | C 6
. KBaJIn(puKaLum
9JIEKTPOHHOHN IPOMBIIUIEHHOCTH
Bo3MoxHBIE WHxeHep-KOHCTPYKTOp BaKyyMHOT0 TeXHooru4deckoro obopyaosanus Il kareropuu
HanMmeHoBaHuss | WMmxeHep-koHcTpykTop Il kareropuu
JOIDKHOCTEM, Hnxenep 1l xareropun
npodeccuii
pabounx

Iyt qocTmxeHds KBaTHQUKAAHA

Obpa3oBaHue u

Briciiee oOpa3oBanue — OakajaBpuaT

obyueHmue A
Briciree oOpa3oBaHue — MaruCTpaTypa
OmneIT He MeHee IByX JeT B 0011aCTH IIPOEKTHPOBAHUS BAKYYMHOTO TEXHOJIOTHYECKOTO
MPaKTAYECKO#t 000pyIOBaHHUS B TOJDKHOCTH UH)XeHepa-KoHcTpykTopa III xaTeropuy npu Hatmaun
paboThl BhICIIEr0 06pa3oBaHus — OaKkalaBpuaT
Ocobrie IMpoxoxxaeHne 00A3aTEILHBIX IPEABAPUTENBHBIX H MEPHOANICCKUX METUIIMHCKAX
yCIIOBHS OCMOTpPOB
JIOIIyCKa K IpoxoxaeHune o0ydeHHs MepaM MoXxKapHo# 6e30nacHOCTH
pabote IpoxoxaeHue 00ydeHHs IO OXpaHe TpyJa U IPOBEPKU 3HAHUA Tpe6013a1mn OXpaHbI
TpyAa
Hpyrue -
XapaKTEPHCTHKH

CopaBounas nHpopManus

HanmenoBanue Kon HauMeHoBaHMe Ha9albHOM IPYIIIIbL, JODKHOCTH, MPOGECCHH HIN
JIOKYMEHTa CHENMATBHOCTH, HAIPaBJICHHUS MOATOTOBKH
OK3 2144 Nrxenepbl-MeXaHUKH
EKC NHxeHep-KOHCTPYKTOP
OKIIATP 201524 HnxeHep-KOHCTPYKTOP
Ilepeunu BO 11.03.04 DIEeKTPOHUKA U HAHOYICKTPOHHUKA

15.03.02 TexHonmorunyeckre MalmuHbI 4 060pyAOBaHHE
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28.03.02 Hanounxenepus

11.04.04 DNEeKTPOHUKA U HAHOIIECKTPOHUKA

15.04.02 TexHonOrM4ecKkue MallMHb1 1 000PYIOBaHHE

28.04.02 Hanounxenepus

3.3.1. Tpynosas pynxkuus

KoHcTpyHpoBaHHe CII0)KHOTO BAKYYMHOTO Vposers
HamMenoBaHue | TEXHOJIOTMYECKOTO 000pyI0BaHUs Kon | C/01.6 | (nmomypogeHs) 6
3NICKTPOHHON HPOMBIIUICHHOCTH KBaIHUKaLIH
TpynoBsie Beibop THHA OTKAaYHBIX CPENCTB, 3alOpPHOM apMaTypbl, TEXHOJOTHYECKHX
IEeACTBUS HCTOYHHKOB, HArpeBaTeJbHOr0 W OXJIAAUTENBHOIO YCTPOMCTB, BHYTPHKaMEPHBIX

3JIEMEHTOB, IIUTIO30BBIX YCTPOHCTB, KOHPHUTYypaIlii KaMepbl H Ta0apHTOB CIOXXHOTO
BaKyyMHOTO TEXHOJIOTHYECKOT0 000pyOBaHHsl JIEKTPOHHOMN IPOMBIIICHHOCTH

AHamM3 aHAIOrOB H IIPOTOTHIIOB CJIOXKHOTO BaKYYMHOI'0 TEXHOJIOTHYCCKOIO
060py11013aHm1 BHCKTpOHHOfI NPOMBINITICHHOCTH H €I'0 3JICMCHTOB

OIIeHKa KalMTAIBHBIX BJIOXKCHHH Ha M3rOTOBJICHHE CIIOXKHOTO BaKyyMHOI'O
TEXHOJIOTHYICCKOI'O OGOp}’JIOBaHI/I}I BHCKTPOHHOﬁ IPOMBIIINIEHHOCTH U PacXxOXOB Ha
€TI0 3KCILTyaTaluo

BBIGOp M COIJIACOBAaHHE 3KOHOMHYECKH OOOCHOBAaHHOIO BapHaHTa CJIOXHOIO
BaKYYMHOI'O TCXHOJIOTHYCCKOIO 060py11013aH1m 3J'ICKTp0HHOI7I MPOMBINIDICHHOCTHU

Pacuer 3(1)(1)CKTHBHOfI CKOPOCTH OTKAQ4YKH CJIOKHOI'O BAKYYMHOI'0 TEXHOJIOTHYCCKOI'O
o6opy21013aHnﬂ BHCKTPOHHOﬁ IIPOMBIIUICHHOCTH

IIpoekTHpoBaHHE BaKyyMHOH CHCTEMBI CIOXHOTO BaKyyMHOTO TEXHOJOTHYECKOTO
000pyZIOBaHHUS IJEKTPOHHOM MPOMBIILIEHHOCTH

Pacyer TemmoBbIX mapaM€TpOoB CHCTEM Harp€a H OXJIQOKIACHHA CIIOXHOI'O
BAaKYYMHOI'0 TEXHOJIOT'HYCCKOI'O o6opy11013aHH51 3J'ICI(Tp0HHOI71 IMPOMBIIJICHHOCTH

HpOCKTPIpOBaHPIe HaI‘peBaTeJILHOf;I CHCTCMBI CIIOXKHOI'O BaKyYMHOTI'O
TCXHOJIOTHYCCKOI'O o6opy11013aHn;1 BHeKTPOHHOﬁ HIPOMBIIIJICHHOCTH

IIpoexTHpoBaHWE BaKyyMHOH KaMephl, NLIIO30BOH KaMepbl M BHYTPHKAMEPHBIX
3JIEMCHTOB CIIOKHOTO BaKyYyMHOTO TEXHOJIOTHYECKOTO 000pyIOBaHMS 3IEKTPOHHON
TPOMBIILICHHOCTH

IIpoekTHpoBaHHE Tra30BOH CHCTEMBI CIIOKHOTO BAaKyyMHOTO TEXHOJOTHYECKOTO
0060pyI0BaHUS STEKTPOHHOH IPOMBIIIUIEHHOCTH

HpOGKTPIpOBaHI/IC CHUCTEMBI OXJTAXIACHHA CJIOXKHOTO BAKYYMHOIO TCXHOJIOTHYCCKOrO
oﬁopy,um;anns[ 3JIeKTp0HHOI71 NPOMBIIIJIEHHOCTH

[IpoekTupoBanune CHCTEMBI MTHEBMOMUTaHUS CJIOXKHOTO BaKyyMHOTO
TEXHOJIOTHYECKOr0 000pyIOBaHHS JIIEKTPOHHOM IPOMBIIUICHHOCTH
ITpoexTpoBanue KOPITYCHBIX KOHCTPYKIUH CJIOKHOT'O BaKyyMHOTO

TCXHOJIOTHYICCKOI'O 060py,[[0BaHI/ISI SHCKTPOHHOﬁ IMPOMBINIJICHHOCTH

IIpoekTupoBanMe TPUBOJOB M MEXAHH3MOB BpaIllCHHA H  IEPEMEIICHUA
BHYTPHUKaMEpPHBIX 3JIEMEHTOB, BEpCH, KPBIIECK H KONIAKOB CJIOXHOr0 BaKyyMHOTO
TEXHOJIOTHYECKOT0 000py10BaHHs JIEKTPOHHON NPOMBIIUICHHOCTH

IIpoexTHpoBaHHE CHUCTEM 3a3€MJICHHSA, OJIOKMPOBOYHBIX YCTPOMCTB, 3aIMUTHHIX
KOXKYXOB M OTPaXIECHHI CIIOXKHOTO BaKyyMHOIO TEXHOJIOFHYECKOTo O0OpYyIOBaHHUS
9JIEKTPOHHOU IPOMBINIIIEHHOCTH

OtpaboTka aetaneit 1 cOOPOYHBIX €IUHUIL CIIOKHOTO BAKYYMHOTI'O TEXHOJIOTHYECKOTO
000pyIOBaHUSA BJIEKTPOHHONW IPOMBIIUIEHHOCTH Ha TEXHOJIOTHYHOCTh C YYETOM
MPOH3BOACTBEHHBIX BO3MOXKHOCTEH OpraHU3alii-U3rOTOBUTEIS

ABTOpCKI/Iﬁ HaJA30p IIpU H3TrOTOBJICHUH netanehd u C60p0qHBIX CAUHUIL CJIOXHOI'O
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BaKYYMHOTI'O TCXHOJIOIT'HMYCCKOI'O o6opy,u03amm 3JICKTpOHHOfI MMPOMBIINIICHHOCTH

CormacoBande  KOHCTPYKIIMH  CJIOKHOTO  BaKyyMHOTO  T€XHOJIOTHYECKOTO
000pymoBaHUA 3JEKTPOHHONU MPOMBIIIJIEHHOCTH € PYKOBOACTBOM IMOIpPA3AEICHUSI U
SKOHOMHYECKOM CIIy)k60# opraHu3aniu

YBenoMIIeHHE B MMHUCEMEHHON (bopme PYKOBOOHUTEIA IOApa3saciICHAsI O CO3aHAU B
CBA3HM C BBIIIOTHCHHEM CBOHUX TPYAOBLIX 00sA3aHHOCTEH WIH KOHKPECTHOI'O 3aJdaHusl
06’BeKTa, B OTHONICHHAH KOTOPOr0 BO3MOJKHA ITpaBOBasi OXpaHa

ITaTeHTHBIH TOMCK QHAIOTHMYHEIX OOBEKTOB HHTCJIJICKTyaJIBHOﬁ COOCTBEHHOCTH B
00J1aCTH CJIOXKHOTO BaKyyMHOro TEXHOJIOITHYECKOI'O o6opy,uOBaan BHCKTPOHHOI‘/'I
NMPOMBININIEHHOCTH

IToaroroBka TEXHMYECKOH NOKYMEHTAMH BO B3aMMOJACHCTBHH C IIPaBOBBIM
nojJpasfejeHueM Ul TOAa4d 3asBKH O PETHUCTpalUH OOBEKTa HMHTEIIEKTyalnbHOM
COOCTBEHHOCTH B (eiepaIbHBI OpraH MCIONHUTENLHOW BIACTH, OCYIIECTBIISIOIIHIH
HOPMaTHBHO-IIPABOBOE PETYJIMPOBaHUE B Chepe aBTOPCKOIro NpaBa i CMEXHBIX NPaB

Heobxoaumeie
yMEHHA

AHaJIPI3Hp0BaTB TCXHUYCCKOEC 3aJJaHNE Ha IMPOCKTHPOBAHHE CIIOXHOIO BAaKyYMHOI'O
TEXHOJIOTHYICCKOI'O o6opy11013amm SHCKTPOHHOﬁ MPOMBINUICHHOCTH

HcnonezoBare CYB]] u 6a3p1 3HaHHH A7 NMOUCKa AHAJIOTHYHOIO IIPOEKTHPYEMOMY
CIIOKHOTO BaKyYMHOr'0 TEXHOJIOTHIECKOT0 000pyIOBaHMsl, €0 Y3JIOB U JeTanel

BremonHaTe  3KOHOMHYECKHE pacuceTbl 3aTpaT Ha HU3TOTOBJIEHHUE CJIOXKHOTO
BaKyyMHOI'0 TCXHOJIOTHYECKOI'O 060p}’lIOBaHI/IH 3J'IeKTp0HH0171 OPOMBINUIEHHOCTH H
€ro 3KCIUIyaTaliuio ¢ UCIIOJIb30BAHUCM TCKCTOBBIX PENAKTOPOB H CAS-cuctem

BI:I6I/IpaTI> THIIOpasMEp CJIOXKHOTO BaKyyMHOI'0 TEXHOJIOTHYCCKOI'O 060p}’I[0BaHI/ISI
BHCKTPOHHOf/'I ITIPOMBINICHHOCTA B 3aBUCHMOCTH OT 3aJIlaHHOMU MPOU3BOAUTEIILHOCTH
H yCJIOBI/Iﬁ IKCINTyaTaluu

BHITONHAT, BaKyyMHBIE pPacyeThl CJIOXHOTO BaKyyMHOIO TEXHOJOTHYECKOTO
00OpyHOBaHUA DIICKTPOHHOH NPOMBIIUIEHHOCTH C Hclonb3oBaHueM CAS-cHCTeM H
IPHKJIAHBIX IPOTPaMM pacueTa BaKyyMHBIX CHCTEM

BLIMOMHATE  TEIJIOBBIE pacyeThl CI0XKHOIO BaKyyMHOIO  TEXHOIOTHMYECKOIO
0o6opymoBaHuA 3IEKTPOHHOM IPOMBIIIIEHHOCTH ¢ Hcmoib3oBaHueM CAS-cucreM H
CAE-cuctem

BEHINONHATE MPOYHOCTHBIE pacyeThl BaKyyMHBIX KaMe€p M KOPIIYCHBIX KOHCTPYKIIMMA
CIIOXKHOTO  BaKyyMHOTO  TEXHOJOTHYECKOro  OOOpYyIOBaHHA  3JIEKTPOHHOM
TPOMBIIUIEHHOCTH ¢ ucnoiibzoBaHueM CAS-cuctem u CAE-cucteM

BHINONHAT, KHHEMATHUYECKWE pacdeThl MPHBOAOB M MEXaHH3MOB BpPAlICHHS H
nepeMelIeHns BHYTPHKaMEPHBIX 3JIEMEHTOB, ABEpel, KPBILIEK M KOJIAKOB CJI0XKHOI0
BaKyyMHOIO0 TEXHOJIOTHYECKOro 00OpyIOBaHHA 3NIEKTPOHHOH IIPOMBIIUIEHHOCTH C
ucnoiub3oBaHueM cucreM CAS-cucrem n CAE-cucteM

BBINOHATE THEBMAaTHYECKUE PACUETHI AT BRIOOPa THIIOPa3MEPOB 3JIEMEHTOB CHCTEM
[IHEBMONUTAHAA  CJIOXKHOTO  BaKyyMHOrO  TEXHOJIOTHYECKOro  00OpydOBaHHs
3JICKTPOHHOU MPOMBINITIEHHOCTH ¢ Henonb3oBaHueM CAS-cucteM u CAE-cucteM

PaspabGaTeiBaTh BakyyMHBIE KaMepbl M BHYTPHKAaMEpHBIE 3JIEMEHTBI CIIOKHOTO
BaKyyMHOIO TEXHOJOTHYECKOro OOOpYIOBaHHWS 3INEKTPOHHOH IPOMBILUICHHOCTH C
ucnonb3zopanneM CAD-cucreM u CAE-cucreM

PaspabarsiBaTh BaKkyyMHbBIE€ CHCTEMBI CIOXHOIO BaKyyMHOI'O TEXHOJOTHYECKOro
000pyI0BaHUS SJICKTPOHHON NMPOMBIIITIEHHOCTH ¢ Mcnonb3oBaHueM CAD-cucteM u
CAE-cuctem

PaspabareiBaTh Ta30BBHIE CHCTEMBI CIOXHOTO BAaKyyMHOIO TEXHOJIOTHYECKOTO
000pyIOBaHUS ANEKTPOHHON MPOMBINITIEHHOCTH ¢ Hcnonb3oBaHueM CAD-cucteM u
CAE-cucrem

Pa3pabarsiBaTh CHCTEMBI OXJAXICHHS CIO0XHOIO BAaKyyMHOI'O TEXHOJOTHYECKOIO
000pyI0BaHHUS JICKTPOHHOH MPOMBINITIEHHOCTH ¢ Hcnonb3oBaHueM CAD-cucreM u
CAE-cucrem
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Pa3pabaTeIBaTh CHCTEMbI ITHEBMOITUTAHHUS CIIOXKHOIO BAKYYMHOIO TE€XHOJIOTHYECKOI0
000pyIOBaHUA DIIEKTPOHHON NPOMBIIUIEHHOCTH ¢ Mcmoibp3oBanueM CAD-cucteM u
CAE-cucrem

PaspabarsiBaTh KOPIYCHBIE KOHCTPYKLIHH CI0KHOTO BAKYYMHOI'O TE€XHOJIOTHYECKOTO
000pymoBaHUs BIIEKTPOHHOH NMPOMBINUICHHOCTH ¢ HMcnojib3oBanueM CAD-cucreMm u
CAE-cucreMm

PaspabarsiBaTh IPHBOBI M MEXAHU3MBI BPALIICHUS M IIEpEMEIEH s BHY TPHKaMEPHBIX
JJIEMEHTOB, JIBEpeil, KpBIIEK, KOJIIAKOB H KOXYXOB CJIOXHOTO BaKyyMHOIO
TEXHOJIOTHYECKOI'O obopymoBaHUSA 3IEKTPOHHOH POMBIIUICHHOCTH c
ucrnons3osandeM CAD-cucreMm u CAE-cucrem

Pa3zpabGaTeiBaTe CHCTEMBI 3a3eMIIEHHs, OJIOKHPOBOYHBIE YCTPOHCTBA, 3alllMTHBIC
KOXKYXH M OTPaXICHHUS CIIOKHOTO BaKyyMHOTO TEXHOJOTHYECKOro 0OOpyAOBaHHs C
ucnons3zoBanneM CAD-cucreM u CAE-cucteMm

PaBpaﬁaTBIBaTB TEXHHICCKYIO JAOKYMCHTAaIHIO Ha CJIOXKHOC BaKyyMHOC
TEXHOJIOTHYCCKOC o6opy,u03aHHe SHCKTPOHHOﬁ TPOMBHIINICHHOCTH C
HUCIIOJIB30BAHUEM TCKCTOBBIX PEAAKTOPOB, CAD-cucteM n rpaqmqecxnx PEAAKTOPOB

‘P3,3pa6aTBIBaTI> BO B3aMMOJICHCTBAU C IIPaBOBBIM ITOAPA3LACIICHUCM TEXHHYCCKYIO

JOKYMEHTAIMIO i TONaYd 3asABKH O PETHUCTpaUUM OOBEKTa HHTEIIEKTyalbHOM
COOCTBEHHOCTH B (eepalbHBIi OpraH HCIOMHUTENbHOM BIACTH, OCYIIECTBILAIOLIMIA
HOPMAaTHBHO-IIPABOBOE PETYJIHPOBaHKE B cepe aBTOPCKOro NpaBa H CMEXHBIX IIpaB

OcCyIecTBIATh NaTeHTHBIH IIOUCK

HeobxonuMeie
3HAHUS

Cocrae u MOPAI0K 0(1)OpMJ'IeHI/ISI TEXHHYECKHX 3aflaHuii Ha IpPOCKTHPOBAaHUE
CIIOXKHOTO BaKyyMHOI'O TCXHOJIOTHYCCKOI'O 060py11013a}m;1 SHCKTPOHHOﬁ
IMPOMBINUICHHOCTH

HpaBPIJ'Ia SKCILTYyaTalluu BaKyyMHOI'O TCXHOJIOTHICCKOI'O o6opy,u013anI
SJIGKT‘pOHHOﬁ ITPOMBINIIICHHOCTH

KOHCTPYKTI/IBHBIG 0COOEHHOCTH HPOXOJHOT'O n LIJIFO30BOT'O BaKyyMHOTO
TCXHOJIOTHYCCKOI'O 060py110BaHI/I$I 3JICKTp0HH0171 ITPOMBIIIJICHHOCTH

OCHOBHBIE METOJIBI pacucTa SKOHOMHYECKOH 3(1)(1)€KTI/IBHOCTI/I

Enunas cucreMa KOHCTPYKTOPCKOM JOKYMECHTAITUH

Enunas cucrema JOIMYCKOB H ITIOCATOK

DTansl IPOCKTHPOBAaHUA BAKYYMHOI0 TEXHOJOTIHYECKOTO o6opy11013a1m;[ JJIA
BaKYYMHbLIX TEXHOJIOTHYCCKHAX TPONCCCOB SHGKTPOHHOfI IIPOMBIIUICHHOCTH

MeTtoabl ¥ METOAMKH BaKyYMHBIX pacueTOB

MCTOI[I:I A MCTOJIHUKH TCIIOBBIX paciu€TOB

MeToapl 1 METOAUKH ITPOYHOCTHEHIX PpacuCTOB

MeToapl 1 METOAMKH KMHEMATUIECKHX pacueToB

MeToapl 1 METOAUKY ITHEBMATHYECKUX pacucToB

TumnoBble cXeMbBl H 3JIEMEHTHI BaKyyMHBIX CHCTEM CJIOXKHOr0 BAaKYYMHOI'O
TCXHOJIOTHYCCKOI'O OGOPYIIOBaHI/I}I

TumnoBple c¢XeMbl H 3JEMEHTBI Ta30BBIX CHCTEM CIOXHOI'O BaKyyMHOTO
TEXHOJIOTHYICCKOI'O 060py110BaHI/I}I 3I[eKTp0HHOi;I MPOMBIIIIICHHOCTH

TunoBele cXeMBI H 3JIEMEHTBI CHCTEM OXJIAXKACHUS CIIOXKHOIO BaKyyMHOI'O
TEXHOJIOTHYICCKOI'O o6opy11013a1m;[ GHCKTpOHHOﬁ NPOMBINITICHHOCTH

TumoBble CXe€MBI H 3JIEMCHTBI CHCTEM ITHEBMOIIUTAHUS CJIOXKHOTO BAaKyyMHOTI'O
TEXHOJIOTHYCCKOI'O 060py,[[0BaHI/ISI 3JICKTp0HH0171 NPOMBINUICHHOCTH

TumoBble KOHCTPYKIMM H KOHCTPYKTHBHBIE OCOOCHHOCTH BaKyyMHBIX KaMep H
BHYTPHKAMEPHBIX  YCTPOMCTB  CIIOXKHOTO  BaKyyMHOTO  TEXHOJIOTHYECKOIO
000pyOBaHMUS 3MEKTPOHHOM POMBIILICHHOCTH

KoHCTpyKIu# cHCTEM LIITIO30BaHUs M IEPErPy3KU U3JeIuil

KOHCTp}’KIII/II/I BBOJOB OBMJKCHUA N JJICKTPHUICCKHUX BBOAOB
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KOHCTpYKIHH 3]IeMEHTOB BaKyyMHOH U aTMoc(epHOH TEIUION30IIAIHH

Marepuaiisl BAKYyMHOM TEXHHUKH, HX CBOWCTBA ¥ 00/1aCTH IIPUMEHEHHS

Bujibl, KOHCTPYKIMHM M Ha3Ha4Y€HHE YCTPOMCTB It obecredeHus NpPOMBIILICHHON
0€301acCHOCTH B 3JIEKTPOHHO#H POMBIILIEHHOCTH

IlpaBuna odopMiIeHHS TEXHHYECKOH [NOKYMEHTAallMH Ha CIIOXKHOE BaKyyMHOE
TEXHOJIOTHYECKOE 000pyI0OBaHHE 3JICKTPOHHOM IPOMBINUIEHHOCTH

CVYB/I: HauMeHOBaHUA, BO3MOXKHOCTH U HOPSAAOK pabOTHI C HUMHU

TekcToBble penakTopnl (MPOLECCOpPB): HAUMEHOBAaHMSA, BO3MOXHOCTU H IOPSAOK
paboTHI ¢ HUMH

Fpa(bnqecme PEAAKTOPEI. HAUMEHOBAHM S, BOSMOXXHOCTH U MOPAIOK paGOTBI C HUMH

CAD-cucremsr: HAaNMCHOBAHH, BOSBMOXXHOCTH U MOPAJOK pa6OTI>I C HUMH

CAE-cucremsr: HAMMCHOBaHWsI, BOSMOXHOCTH U IIOPAOO0K pa60T1>1 C HUMH

CAS-cucTeMbl: HAUMEHOBaHHsI, BOSMOKHOCTH U MOPSZIOK pabOThHI C HUMHI

HpI/IKJIa}IHBIe ImporpaMmbl pac4cra BaKyyMHBIX CHCTCM: HAMMCHOBAHNA,
BO3MOXXHOCTH U IIOPAOO0K pa60T1,1 C HUMHA

TpeGoBaHus BaKyyMHO# THTHEHBI

TpeboBanuss oxpaHbl TpyZAa, I[OXApHOH, IPOMBIIUICHHOW M  JKOJIOTHYECKOH
6e30macHOCTH

VcioBHS ATEHTOCIOCOOHOCTH M300pETEHHS, TIOJIE3HONH MOZIETH M NPOMBIILIIEHHOTO
obpasa

CocTaB KOMILIEKTa JOKYMEHTOB M HOPSAJOK INOAAYM 3asdBKH [UIs PErHCTpaLun
n300peTeHus, MOJIE3HOH MOZIETM 1 IPOMBIIUIEHHOTO 06pa3ila

Meroauka IaTEHTHOTO MOKWCKA

Hpyrue

XapaKTCPUCTUKH

3.3.2. TpyaoBan pyHKIHUSA

Pa3pa60T1<a TEXHHYCCKHX 3aI[aHPIfI Ha NpOCKTHPOBaHUE v
OBEHb
MIPOHECCOPHBIX CPEACTB KOHTPOJIA U aBJICHHUA P
Hammerosatme | oo P pe ™ yup A Kon | C/02.6 | (momypoBeHs)
CJIOKHOT'O BaKYYMHOI'O TCXI:I'OJ'IOI’I/I‘-ICCKOFO KB HKALAH
060py1[013aHI/I$I 3JICKTPOHHOH TPOMBINUICHHOCTH
Tpynossie BriGop  TpebyeMoro  ypoBHS  aBTOMaTH3alldH  CIIO)KHOTO  BaKyyMHOTO
JICHCTBHA TEXHOJIOTHICCKOI'O 06OPYHOBaHH§I 3HeKTp0HHOﬁ NPOMBINITICHHOCTH

Ananms CYILICCTBYIOLIUX CPEACTB, INPCAHA3HAYCHHBIX I IIPOHCCCOPHOTO

'YOpaBJI€HHS CIOXHLIM BaKyyMHBIM TCXHOJIOTHYCCKHM 060py2[0BaHI/ICM BJICKTPOHHOﬁ

IIPOMBINUICHHOCTH U €0 KOHTPOJIA

OmeHKa HSKOHOMHYECKHX  XapakTEepUCTHK CpEICTB, IpeJHa3’HA4YeHHBIX UL
IPOIECCOPHOTO  YIpPaBICHHUS  CIOXKHBIM  BAKYYMHBIM  TEXHOJIOTHYECKHM
000pyTOBaHHEM 3JIEKTPOHHOH IPOMBIILICHHOCTH H €70 KOHTPOJIA

BriaBnenue HOTpC6HOCTI/I B KOHKPECTHBIX CpEACTBaxX, MNPEAHASHAYCHHLBIX [JId
IIPOLECCOPHOTO YIIpaBJICHUSA CJIOKHBIM BaKyyMHbBIM TCXHOJIOTHYCCKHUM
o6opyz[013aHHeM SHGKTPOHH()ﬁ IIPOMBIIUICHHOCTH ¥ €0 KOHTPOJLA

Pa3paboTka TEXHHYECKMX 3aJaHMii Ha IMPOCKTHPOBAHHE CPEICTB IPOLECCOPHOIO
yIpaBJIEHHs CIIOXKHBIM BaKyyMHBIM TEXHOJIOTMYECKAM 00OPYJOBAHMEM 3JIEKTPOHHOM
IIPOMBIILIEHHOCTH ¥ €r0 KOHTPOJIS

CornacoBaHue TEXHMYECKMX 3aJaHHBi Ha pa3paboTKy CpeICTB MpOLECCOPHOIO
yIIpaBJIEHUs CJIOXKHBIM BaKyyMHBEIM TEXHOJIOTHYECKAM 0OOpYIOBaHHEM 3IEKTPOHHOM
IPOMBIIIEHHOCTE M €ro  KOHTPOJII C  PYKOBOJICTBOM  IIOJpa3s/CiiCHHS,
METPOJIOTMYECKOM  CIyx00if,  MHPOPMAIMOHHO-TEXHHYECKOH  ciyOoH
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HKOHOMHYECKOM CITy)k00#H OpraHu3aIium

HeobxoauMmeie
YMCHHS

AHaJII/IBPIPOBaTB CJIIOJKHO€ BaKYYMHO€ TCXHOJIOIHYCCKOC OGOPYJIOBaHI/Ie SJIeKTPOHHOﬁ
IIPOMBIIUICHHOCTH C NEJIbIO ONPECACIICHUSA Tpe6yeMoro YPOBHS aBTOMAaTH3allHH

BeiGupars METOAMKH M CPEACTBa H3MEPEHHH (HM3MYECKHX BEIHYMH BaKyyMHBIX
TEXHOJIOTHIECKUX MPOLECCOB

HpOHBBOI[PITB aHaJIM3 MCETOJ0B MNPOLECCOPHOro YHOPaBICHHA TCXHOJIOTHYCCKUMHA
napaMe€TpamMu CJIOKHOTO BaKyyMHOTI'O TEXHOJIOTHYCCKOT'O 06opy,u03aHn;[
3HeKTp0HHOf/'I IIPOMBIIIIIEHHOCTH

OnpenenaTh HeOOXOTUMOCTH pPa3pabOTKU KOHKPETHBIX CPEICTB IPOLIECCOPHOTO
YIPaBJICHHS CIIOHBIM BaKyyMHBIM TE€XHOJIOTHYECKHM 000pYyZOBaHHEM 3EKTPOHHOR
IPOMBILUIEHHOCTH H €r0 KOHTPOJIS

IMpousBoauTh pa3pabOTKy TEXHHYECKUX 3aJaHHil Ha CpEACTBAa IPOLIECCOPHOIO
yIpaBJieHUs CIOXKHBIM BaKyyMHBIM T€XHOJIOTHYECKAM 000PY/IOBaHHEM 3EKTPOHHOM
IIPOMBIIIUICHHOCTH B €r0 KOHTPOJIS € UCIIONBh30BaHUEM TEKCTOBBIX pesakTopos, CAD-
CHCTEM M rpadMuecKiX pelaKTOpPOB

IIporHo3upoBaTh pacxoAbl Ha CO3JaHNHE HOBBIX CPEJICTB IPOLIECCOPHOTO yNPABICHUS
CIOXKHEIM  BakKyyMHBIM  TEXHOJOTHYECKHM  0O0OpyIOBaHHEM  3NEKTPOHHOH
IPOMBILIUIEHHOCTH W €r0 KOHTPOJIA

OuennBarh SKOHOMHYCCKHH 3pQeKT OT HCHOIb30BaHHA CPEACTB IPOLECCOPHOTO
yIpaBJIeHHs CJIOKHBIM BaKyyMHBIM TE€XHOJIOTHYECKAM 000PYIOBAaHHEM 3IEKTPOHHOM
IIPOMBIIUICHHOCTH U €10 KOHTPOJII

WHTErpupoBaTh CpeICTBa MPOILECCOPHOIO YIPABICHHSA CIOXKHBIM BaKyyMHBIM
TEXHOJIOTHYECKUM 00OpyJOBaHHEM M €ro KOHTPOJIA B €AMHYIO CHCTEMy OOMEHa
uHpopManyel 3NEKTPOHHON NPOMBIILIEHHOCTH

Heo6xoauMeie
3HAHUA

Meroaudyeckue JIOKYMEHTHI, PerIaMeHTHPYIOHMHME BOIPOCH Pa3pabOTKU CPEACTB
IpPOLECCOPHOTO  YNPABIECHHS  CIOXKHBIM  BAaKyyMHbBIM  TEXHOJOTHYECKMM
000pyIOBaHHEM IEKTPOHHON NPOMBIIIJICHHOCTH H €10 KOHTPOJIS

Meroauueckune JAOKYMCHTEI, PErIIaMEHTHPYIOIUE pa60TbI no BoIpocaM
aBTOMATH3WPOBAHHOI'0 H ABTOMATHYCCKOI'0 YIIPpABJICHHA PCKHMMaMH BaKyyMHBIX
TCXHOJIOTHYCCKUX MMPOLCCCOB SHCKTPOHHOﬁ IIPOMBINUICHHOCTH

Buapl, pusndeckue NpUHIMANBI paboThl, 00JIacTh NPHMEHEHHUS M NPHHIMIHAILHEIC
OrpaHUYECHHS METOMOB M CPEICTB H3MEPEHHUsI OCTATOYHOIO M pabodero AaBIECHHUS B
Kamepe, IPUMEHAEMBIX B 3I€KTPOHHOH NPOMBIILICHHOCTH

BI/II[BI, Q)HSH‘{GCKI/IG IIPHAHIIAIIBI pa60T1>1, 00JsacThb NIPUMCHCHUA W IMPUHIMIIMAIILHLIC
OrpaHM4YCHAA MCTOJAOB H CPEACTB HM3MCPCHHA TEMIECpAaTypbl, NPHMCHACMBIX B
BHCKTPOHHOi;I NPOMBIIUICHHOCTH

BI/II[BI, (bHSH‘leCKI/IC IIPAHITHIIBI pa60TI>I, obnacTh IIPpUMCHCHUA U IMPUHIMIIHMAIIBHBIC
OrpaHHYC€HHAA METOAOB H CPCACTB H3MEPCHHA pacxola TEXHOJOIHYCCKHX TIa3oB,
INPAMCHSCMEBIX B SJICKTPOHHOﬁ HPOMBIINIUICHHOCTH

HpI/IHI.II/IHI:I peann3ai AaBTOMATHYCCKOI'0 YIpaBJICHHA CIOXHBIM BaKyyMHBIM
TEXHOJIOTHYCCKHM 060py,£l0BaHI/IeM SHGKTPOHHOﬁ IIPOMBIIINICHHOCTH

IIpHHUMIBE  yOpaBIeHHS TEXHOJOTHYECKAMM IIapaMeTpaMH, IIPUMEHSAEMBIE B
CIO)KHOM  BAaKyyMHOM  TEXHOJIOTHYECKOM  OOOpYIOBaHMH  3JIEKTPOHHOH
MPOMEBIILICHHOCTH

BI/IIIBI 3JICMCHTOB H CXCM, PCryJIHPYIOIIUX pacxod TCXHOJOTHYCCKUX Ta30B B
3JICKTp0HHOI71 IIPOMBINJICHHOCTH

EI[I/IHaSI CHCTCMA KOHCTPYKTOPCKOi;I JAOKYMCHTallUH

Enunas cucrema JOITYCKOB H ITOCAA0K

IMopsimok pa3pabOTKH TEXHUYECKHX 3alaHHii HAa CPEACTBA YNPABIECHHA CIIOXKHBIM
BaKyyMHBIM TEXHOJIOTHYECKUM OOOpPYyJOBaHMEM 3JICKTPOHHOH NPOMBIIUICHHOCTH M
€ro KOHTPOJIS
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TekcTOBBIE pemaKTOpbl (IpOLECCOphl): HAaUMEHOBaHMS, BO3MOXHOCTH H IOPSIOK
paboThl ¢ HIMH

l"pa(bnqecxne PEIAaKTOPhl: HAUMCHOBAHMS, BOSMOXXHOCTH H IIOPSTOK pa60T51 C HUMH

CAD-cucreMbl: HAUMEHOBaHUA, BO3SMOXXHOCTH H TMMOPAAOK paGOTI:-I C HUMH

[MopsaaoK MPUMEHEHUS MPOLECCOPHBIX CPEICTB YIPABICHUA CIIOXHBIM BaKyyMHBIM
TEXHOJIOTHYECKHM 000pYyIOBAaHHEM 3JIEKTPOHHOH NPOMBIILICHHOCTH H €70 KOHTPOJIS,
HOAKIIOYCHHBIX K CeTH 0OMEHa JaHHBIMH

CocTaB, Ha3HAUYEHHE M BO3MOKHOCTH IIPOrpaMMHOT0 oOecrieueHHs!, IPUMEHAEMOTO B
IPOLECCOPHBIX ~ CPEACTBAX  YNpPAaBICHHSA  BAKyyMHBIMH  TEXHOJIOTHYECKHMH
HPOIECCAMH IS JICKTPOHHOM POMBIILIEHHOCTH ¥ HX KOHTPOJIS

Buasl NPOLECCOPHBIX CPEACTB  YNPABIEHHMA BAaKyyMHBIM TEXHOJIOTHYECKUM
000pyAOBaHHEM U €r0 KOHTPOJIA, BKIIOUEHHBIX B CETh 00MEHA TaHHBIMU

Hpalcmqecxne H TEOpPETHYCCKHC OCHOBBI pCalu3allud S5TAallOB NPOCKTHPOBAHHA
NpPOLECCOPHBIX CPEACTB YIIPABICHHA CJIOKHBIM BaKyyYMHBIM TEXHOJIOTHYCCKUM
O60py,[l0BaHI/ICM SHCKTPOHHOﬁ IIPOMBINUICHHOCTH M €T'0 KOHTPOJLA

TpeGoBanus BaKkyyMHO# THTHEHBI

TpeGoBanmst OXpaHbl TpyAa, IIOXKapHOH, NPOMBIIUIEHHOW M  9KOJOTHYCCKOH
0€30I1aCHOCTH

HApyrue
XapaKTCPUCTUKH

3.3.3. Tpynosas dpyHxuus

IIpoBeeHne UCHBITAHUH CII0KHOIO BAKYYMHOI'O VposeHb

HaumeHoBanHe | TEXHOJIOTHYECKOrO 000pYyA0BaHHA JNEKTPOHHOM Kox | C/03.6 | (momyposens) | 6

MPOMBIIIJIEHHOCTH KBATH(HKALH

Tpynosbie
JeHCTBHSL

KoHTpO/Ib  COOTBETCTBHS  M3TOTOBIEHHOTO M CMOHTHPOBAHHOTO  CIIOXHOTO
BaKYYMHOI'O TEXHOJIOTHYECKOr0 OO0OpyIOBaHUSA 3JICKTPOHHOH IPOMBIIUIEHHOCTH
KOHCTPYKTOPCKOH TOKyMEHTAlUH

BBIMBICHHE CKPHITBIX JOC(EKTOB CJIOKHOTO BaKyyMHOTO TEXHOJIOTHYECKOIO
060pyI0BaHHUS HIEKTPOHHOM ITPOMBIIUICHHOCTH TIPH aTMOC(EPHOM JaBJICHUM

VcOBITAHAA CHCTEM CJIOKHOTO BaKyyMHOTO TEXHOJOTHYECKOTo 000pyJIOBaHUs
9JEKTPOHHOMN MPOMBIILICHHOCTH IIPH aTMOC(HEPHOM JaBJICHUH

IToAroToBKa CIOXKHOTO BaKyyMHOTO TEXHOJIOTHYECKOTO 000PYAOBaHHUS 3JIEKTPOHHOM
IPOMBIIIEHHOCTH K BAKYYMHOM OTKa4Ke H HarpeBy (IpH HEOOXOMMMOCTH)

KouTposs  (YHKIMOHHpPOBAHHS  CIOKHOTO  BaKyyMHOI0  TEXHOJOTHYECKOTO
06Opy/IOBaHHS 3JIEKTPOHHOW MPOMBIIUIEHHOCTH IIpH pabO4uX JaBIEHWH |
TeMIeparype

IlpoBepka CHCTEMBI  YNpaBICHHA H  KOHTPOJS  CIOXHOr0  BaKyyMHOTO
TEXHOJOTHIECKOT0 000PYIOBaHM SNEKTPOHHOM IPOMBINLICHHOCTH

Pa3pa60TKa IIpeI[JIO)KCHI/Ii/'I IO H3MCHCHHIO KOHCTPYKIHH CIIOXHOI'0 BaKyyMHOI'O
TEXHOJIOTHYCCKOI'O 060py110BaHI/I$I 3JIeKTp0HH0171 HPOMBIIUICHHOCTH pu
YCTaHOBJICHHOM OTKJIOHCHHH OT TCXHHYCCKHX 3a7iaHui

KOppeKTI/I})OBKa HHCTPYKIIHM 10 OKCIUIyaTalMd Ha CJIOXKHOC BaKyyMHOC
TEXHOJIOTHICCKOE o60py1103a}me BHGKTPOHHOﬁ IPOMBINUICHHOCTH

HeoOxoauMeie
YMEHHUS

IIpoBepsTH COOTBETCTBHE KOHCTPYKIHH BaKyyMHOM CHCTEMBI CJI0KHOTO BaKyyMHOTO
TEXHOJIOTHYECKOTO o6opynoBaHuUs 3NIEKTPOHHON HPOMBINLJICHHOCTH
KOHCTPYKTOPCKOM JTOKYMEHTalluH

HpOB@pSITB COOTBCTCTBUEC KOHCTPYKIIMH ra3oBOH CHCTEMBI CIIOXKHOTO BaKyyMHOTI'O
TEXHOJOTHYCCKOI'O o6opynonaHm1 SHCKTpOHHOﬁ MPOMBINUICHHOCTH
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KOHCTPYKTOPCKO¥ JOKyMEHTallu{

HpOBCp}ITL COOTBCTCTBHEC KOHCTPYKIHH CHUCTEM OXJTAXIACHHA H ITHCBMOIIUTAHHUA
CJIOXKHOTI'O BaKyyMHOI'O TECXHOJIOTHYCCKOI'O 060py110BaHI/IH 3J'ICKTpOHHOi;I
HPOMBINUICHHOCTH KOHCTPYKTOPCKOﬁ JAOKYMCHTAIIUU

IIpoBepaTh COOTBETCTBHE KOHCTPYKIMH HarpeBaTelIbHOM CHCTEMBI CJI0XKHOIO
BaKyyMHOTO TEXHOJIOTHYECKOTO OOOPYZOBAHHUS . INEKTPOHHOH MPOMBIIICHHOCTH
KOHCTPYKTOPCKO# JOKYMEHTaIU!

HpOBepﬂTB COCTOAHHUC H KPCIUICHUC BHYTPCHHHX H BHCIIHHX HAarpeBaTCIbHBIX
3JIEMEHTOB CJIOXKHOI'0 BAaKYYMHOTI'0 TCXHOJIOTHYECKOI'O OGOPYI[OBaHI/Iﬂ SHCKTPOHHOfI
IIPOMBIIIIJICHHOCTH

HpOBep}ITL COCTOAHHC H KPCHIJIICHHC BHYTPHUKAMCPHBIX JJIEMEHTOB CJIOXKHOI'O
BaKYYMHOI'0 TCXHOJIOTHYCCKOI'O o60py11013amm 3J'ICKTp0HHOI7I MIPOMBIIUIICHHOCTH

TCCTHPOBaTI: pa60Ty HCIIOJIHUTCIIBHBIX MEXAaHHM3MOB BpalllCHUA H NICPEMCHICHUSA
BHYTPHKAMEPHEIX 3JICMCHTOB, L[Bepeﬁ, KPBIIICK, KOJIIAKOB M KOXYXOB CJIOXHOI'O
BAaKyyYMHOI'0O TCXHOJIOTHYCCKOI'O o6opynonalmﬂ 3HCK’I‘p0HHOﬁ ITPOMBIINIICHHOCTH

ITpoBepATh TEPMETUYHOCTh BaKyyMHBIX M Ta30BBIX BBOJOB H JIMHHI, CHCTEM
OXJIKIACHAA ¥ IHEBMOIHWTAHWA CIOXHOTO BaKyyMHOTO TEXHOIOTHYECKOTO
000pyIOBaHMU 3NEKTPOHHOH IPOMBILLIEHHOCTH

Bu3yanbHO [POBEpPATH COCTOSIHHE TEMIIEPATYPHBIX IOBOB CJIOXKHOTO BaKyyMHOI'O
TEXHOJIOTHYECKOr0 000py10BaHUS HIIEKTPOHHOH IPOMBIIUIEHHOCTH

KOHTpOJ'IHpOBaTB IIpaBUJIBHOCTh YCTAHOBKH TEpPMOIIap CJIOXKHOIO BaKyyMHOTO
TCXHOJIOTHYICCKOTI'O o6opy,uosaHn;1 BJICKTPOHHOf;I IPOMBINUICHHOCTH

KOHTpOIIHpOBaTB pa60Ty CJI0OXKHOI'0O BaKYYMHOI'0 TE€XHOJIOTHUYCCKOT'O 060py,IIOBaHI/I$I
3J'IGKTp0HHOI71 MPOMBIIMNCHHOCTH IIpH aTMOC(i)CpHOM AABJICHUHN B pYYHOM PDCIKHUME

ITpoBepaTh CIOXKHOE BaKyyMHOE TEXHOJIOTHUECKOE OOOpYHOBaHHE 3JIEKTPOHHOM
MPOMBIIIICHHOCTH Ha FEPMETHYHOCTD C HCIOIb30BAHHEM METOJOB TEYEHCKAHHS

KoHTpoiipoBaTh NpaBHIFHOCTh MOHTa)Ka 3alIMTHBIX YCTPOMCTB, KOXYXOB H
OrpaXIEeHHU# CIIOKHOTO BaKYYMHOTO TEXHOIOTHYECKOTO 000pYAOBaHMS IEKTPOHHOM
MPOMBIIIIEHHOCTH

HpOBep}ITB 3HAYCHUA TIapaMCcTPOB 3a3€MIICHHUS, H30JAINUH, JJICKTPUICCKOrO
COIMPOTUBJICHUA TCXHOJIOTHYICCKHUX HCTOYHHKOB, Har peBaTeJIeﬁ u MEXOY
TEXHOJIOTHYCCKHUMHA HNCTOYHHKAaMH, HarpCBaTCIsIMH, KaMCPOﬁ, IUIIO30M H paMOﬁ
CJIOJKHOTO BaKyyMHOIO TEXHOJIOTHYCCKOI'O 060py110BaHI/I$I BJICKTpOHHOﬁ
HPOMBIIINICHHOCTH

Pa3paGaTBIBaTB NPEAJIOKCHAA IO YCTPAHCHHIO OTKJIOHEHHH CIIOKHOTO BaKyYyMHOTO
TCXHOJIOTHYCCKOI'O OGOPYI[OBaHI/ISI SIICKTpOHHOﬁ MPOMBIIUIICHHOCTH OoT
COrTTACOBAHHOI'0 M YTBEPXKICHHOI'O IIPOCKTA

HpOI/ISBOI[I/ITB KOHTPOJIBHBIC H3MCPCHHUA TCXHOJIOTMYCCKHX IIapaMCTpPOB BO BCCX
TEXHOJOTHYCCKUX 30HaX CJIO)KHOI'O BaKyyMHOI'0 TCXHOJIOTHYECKOI'O o6opyz(013a1-mﬂ
SHeKTPOHHOﬁ IIPOMBIIIJICHHOCTHA CII€HAIIBHBIMA BBICOKOTOYHBIMU npn60paMH 1A
HPOBEPKHA NOKa3aHWil IITaTHBIX JaTYUKOB

IpoBepsaTh (HyHKUMOHHPOBAaHHE NPOLECCOPHONH CHCTEMBI YIPaBICHHS CIIOXKHOIO
BaKyyMHOTO TEXHOJIOTHIECKOTO 000pyIOBaHHS JJIEKTPOHHON IPOMBIILICHHOCTH

IIpoBepsats paGoTy NpPUKIAOHBIX IpPOrpaMM, OOeCTICYUBAIOIIUX YIpaBICHHE
CIOKHBIM  BaKyyMHBIM  TEXHOJOTHYECKHM  OOOpyIOBaHMEM  3JIEKTPOHHOU
IPOMBILIUIEHHOCTH, IPH paboTe B MITATHOM PeXHUME

IIpoBepsats paGoTy NPUKIAJHBIX TpPOrpaMM, OOECIIEYMBAIOIIUX YIpaBIECHHE
CIOXKHBEIM  BakKyyMHBIM  TEXHOJIOTHYECKAM  OOOpyIOBaHHEM  3NEKTPOHHOH
HIPOMBIIUICHHOCTH, IIPH MOJIEJIMPOBAHNH OTKJIOHEHHH OT IITATHOTO PEeXXKMMa pabOoThI

IMpoBepats (PYHKIMOHHPOBAaHHE HWHTETPHPOBAHHBIX B CETh OOMEHa JaHHBIMHA
IPOILIECCOPHBIX CPEACTB YIPaBIE€HHA M KOHTPONA CIOKHOTO BAaKyyMHOTO
TEXHOJIOTHYECKOr0 000pyTOBaHMs DIEKTPOHHOH MPOMBIIIIEHHOCTH




26

KoppekTupoBaTh  TEXHMYECKYI0  JOKYMEHTAI[MIO  CIIOKHOTO  BaKyyMHOIO
TEXHOJIOTHYECKOTO 000pYIOBaHUS 3JIEKTPOHHON NMPOMBHIIEHHOCTH, €ro cO0POYHBIX
€VHUI H OTAENbHBIX JeTalci NpH BHIABICHHOM OTKIOHEHHH €T0 XapaKTepUCTHK OT
TEXHHYECKUX 3aJaHHil ¢ MCIIONL30BAHHEM TEKCTOBHIX penakropoB, CAD-cucrewm,
CAE-cucreM n rpadudecKiX peaakTopoB

PaszpabareiBaTh ~ MHCTPYKUMH 1O  JKCIUIyaTalldd  CJIOXKHOTO  BaKyyMHOTO
TEXHOJIOTHYECKOTO obopyxoBaHHUs 3IIEKTPOHHOHR HPOMBIIUIEHHOCTH c
HCIIOJIB30BAHUEM TEKCTOBBIX pesiakTopoB, CAD-cucteM u rpapuyeckux pegakTopoB

HeobOxoauMele
3HAHU

locymapcTBeHHBIE W JIOK&IbHBIE  CTAaHAApThl,  TEXHUYECKHE  YCIOBHS,
TEXHOJIOTHYECKAE HHCTPYKIUN B 00JIACTH BaKyyMHBIX TE€XHOJIOTHYECKHX ITPOLIECCOB
" 000pyAOBaHHA

TpeboBauuss oxpaHsl TpyZAa, IPOM3BOJCTBEHHOH 0€30MaCHOCTH M 3aLIUTHI
OKpYy Xaroniei cpeibl

TpeGoBaHWsA BaKyyMHO# THTHEHBI

CHeI.lHaJIBHLIe PEXKHUMBI BAKYYMHBIX TCXHOJIOT'HYCCKHUX ITPOLICCCOB

HpI/IHI.II/Il'IBI SKCIITyaTalli BCIIOMOI'aTEIIbHOIO oﬁopy,umaannﬂ CJIOXKHOTI'O BaKYYMHOI‘O
TEXHOJIOTHYICCKOI'O o60py,uonamm 3JICKTpOHHOI7I ITPOMBIIIIICHHOCTH

HpI/IHI.II/Il'II:I IIPONECCCOPHOTO YIIpaBJI€HUA BaKyyMHBIMHA TCXHOJIOTHYCCKHMH
npouccCaMu

HpI/IHIIPIl'II:I IIPpUMEHECHHUA BBIYHCITHTECILHOM TEXHUKH H NPUKIAAHBIX ITPpOrpaMM IJId
ynpasJI€HUAS BAKYYMHBIMHA TCXHOJIOTHYICCKUMH IIPONICCCaMH

[TpuHOUNBI HHTErpalMy BaKyyMHBIX TEXHOJIOTHUECKHX IPOLIECCOB M 000pydOBaHUA
3JIEKTPOHHO# NPOMBINUIEHHOCTH B €IHHYIO HHPOPMAIMOHHYIO CPEAY OpraHU3alHA

KoHCTpyKIMH HarpeBaTeNbHBIX H OXJIAJWTENBHBIX YCTPOHCTB, BHYTPHKaMEpPHBIX
3JIEMEHTOB CJIOXKHOTO BAaKyyMHOIO TEXHOJOTMYECKOro o0OpyIOBaHUS SJIEKTPOHHON
MPOMBIINLIEHHOCTH

KOHCT})YKIII/II/I JOIIOJIHUTCIBHOTO MW BCIIOMOIaTCJIbHOIO o6opy1103a}msl CJIOXKHOTO
BaKYYMHOI'0 TCXHOJIOTHYE€CKOI'O o6opy11013aHn;1 SHGKTPOHHOff‘I NPOMBIIUICHHOCTH

IMopsimok BHECEHHs TNPEIOKEHHH [0 YCTPAaHEHHIO OTKJIOHCHHMH KOHCTPYKIHMH
CIIOKHOTO  BaKyyMHOTO  TEXHOJIOTHYECKOr0  OOOpyZOBaHHSA  3JNEKTPOHHOM
IPOMBILIIEHHOCTH, €ro COOpOYHBIX €OWHMI] M OTHENBHBIX JeTaled oT
YTBEPXJIECHHOTO MPOEKTa

HOpﬂI[OK BHCCCHUA H COITTACOBAHHA l'IpCIUIO)KeHI/Iﬁ 1o ﬂOpﬁﬁOTKe KOHCTPYKIINH
CJIOJKHOI'O0 BAKYYMHOI'0 TCXHOJIOTHYCCKOI'O 060py)1013aHmI, €ro C60p0‘IHLl'X CIHHHUII 1
OTJCHABHBIX JcTalek ITPH OTKJIOHCHUMU €TI0 XapaKTEPHUCTUK OT TEXHUHICCKHUX 3aJIaHHi

TexcToBbie pemakTOpbl (IMpOHECCOpHl): HAHMEHOBAHMS, BO3MOXHOCTH H IIOPSAOK
paboTel ¢ HUMH

Fpa(bnqecm«le PeaaKTOphl. HAMMCHOBAaHHA, BOSMOXKHOCTH U HOPAHOK pa60TI>I C HUMH

CAD-cucTeMbl: HAHMEHOBAHHUS, BO3MOXKHOCTHU M MOPAAOK pabOThl ¢ HUIMHU

CAE-cucTeMbl: HAHMEHOBaHMS, BO3MOYKHOCTH H IOPSIOK pabOTHI C HUMH

IMopsagok (YHKUHOHHUPOBaHMS WHTEIPHPOBaHHBIX B CETh OOMEHa JAaHHBIMH
IIPOIIECCOPHBIX CPEACTB KOHTPONA CIOXKHOTO BaKyyMHOIO TEXHOJIOTHYECKOTO
000pyAOBaHHUS 3TEKTPOHHOM IPOMBIILIEHHOCTH

COCTaB, Ha3HA4YCHNEC H BO3MOXHOCTE IIPpOrpaMMHOI'O OGCCHC'-ICHHSI, IIpUMEHAEMOT'O B
NPpOUECCOPHBIX CpEeAcTBax YIIpaBJICHHUS BaKYYMHBIMHU TCXHOJOTHYCCKUMHU
nmpouneccaMi U X KOHTPOJIA

EnuHas cucteMa KOHCTPYKTOPCKOHM IOKYMEHTAaLUH

Enunas cuctema JOMYCKOB H II0CaJ0K

Enunas cuctema TEXHOJOTHYECKON JOKYMCHTAIIUH

Ennnas cucremMa TeXHOJIOTHYECKOM MOATOTOBKHA IIPpOU3BOACTBA

Topsimok pa3pabOTKHM M COAEp)KaHME MHCTPYKIHMH IO 3KCIUTyaTalll CJIOXHOTO
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BaKyyMHOTO TEXHOJIOTHYECKOT0 000Dy JOBaHHUS

IMopsimok oopmiieHHs POU3BOACTBEHHO-TEXHUYECKOM JOKyMEHTALNH

Hpyrue

XapaKTePHCTHKH

3.4. O600menHan TpyAoBas PyHKIHA

HpOCKTHpOBaHPIC KIIACTCPHBIX H IIPOXOIHBIX

CHCTEM, PCATTUIYIOIIINX BAKYyMHBIC D VYposeHn 7

HaumenoBanne . Kon
TE€XHOJIOTHYECKHE MTPOLIECCHI AIIEKTPOHHOMH KBATH(HKALHH
NPOMBIIIIICHHOCTH
Bo3moxHbIe HHXeHep-KOHCTPYKTOP BaKyyMHOTO TEXHOJIOTHYECKOTO 000pyAOBaHHA IIEKTPOHHOM
HAaHMEHOBAaHHMs | MPOMBINUICHHOCTH | kareropuu
JIOJDKHOCTEH, Beaymuit HHKeHEP-KOHCTPYKTOP BaKYyMHOI'O TEXHOJIOTHYECKOTO 060pyIOBaHUS
npodeccuit 3MEKTPOHHOHU IIPOMBIIUIEHHOCTH
paboumnx Hnxenep-konctpykrop [ kareropun

Benyumii nH)XeHEp-KOHCTPYKTOP

[yt nocTrxeHns KBa(prUKaIHu

O6pazoBaHue 1

Briciiee obpa3oBaHue — Marucrparypa

ofOyueHune

OnsIT JIiis moIKHOCTEH WHKEHEPOB | KaTeropuu He MEHee JIBYX JIET B TOJDKHOCTH

IpaKTHYECKOH umkeHepa Il kareropuu B 06:1acTH IPOEKTHPOBAHUSA BAKYYMHOT'O TEXHOJIOTHYECKOTO

paboThI 000pyoBaHU MEKTPOHHOH IIPOMBIIUICHHOCTH
Jlns MoyDKHOCTEH BeIyIIMX HH)KEHEPOB HE MEHEe BYX JIET B IOJDKHOCTH HHXKeHepa |
KaTeropHH B 00IacTH MPOCKTHPOBAHUA BAKYYMHOTO TEXHOJIOTHYECKOTO
000pyIOBaHU EKTPOHHOM IPOMBIILICHHOCTH

Ocobrlie IpoxoxaeHue 00s3aTeIbHBIX IPEABAPUTENHHBIX ¥ MEPHOJUYECKUX MEAUIMHCKAX

yCIIOBHSA OCMOTPOB

JomycKa K ITpoxoxaenune oOy4eHns MepaM MoXapHO#t 6e30MacHOCTH

pabote [IpoxoxeHne oOyueHus 110 OXpaHe TpyJa H MPOBEPKH 3HAHHS TPeOOBaHUH OXpaHBI
TpyAa

Hpyrue -

XapaKTePHCTHKH

CopaBounas uHpopManus

Haumenosanue Kox HanMmeHoBaHMe HaYaJIbHOM IPYIIIBL, JOJDKHOCTH, podeccuu nim
JOKYMEHTa CHENHUATBHOCTH, HAIPaBJICHUs MOATOTOBKH
OK3 2144 WnxeHepbI-MEXaHHKH
EKC - HHxeHep-KOHCTPYKTOP
OKIIATP 201524 WHxeHep-KOHCTPYKTOP
Ilepeunu BO 11.04.04 DJIEKTPOHUKA U HAHOYIEKTPOHHKA

15.04.02 TexHOMOrMYeCKHEe MAaIMHEI 1 000py0BaHUE

28.04.02 Hanounxenepus
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3.4.1. Tpynosas pyHKIHSA

HawnMeHoBaHue

KoHcTpyHpoBaHH€E KJIACTEPHBIX M IIPOXOAHBIX
CHCTEM, PeaTU3yIOLIMX BaKyyMHBIE
TEXHOJIOTHYECKHE IPOLIECCH TIEKTPOHHOM
MPOMBIIIEHHOCTH

VYpoBeHb

Kon D/01.7 | (noayposens) | 7

KBaTH(UKALUT

Tpynoseie
JeicTBrs

Ompenenenre TpeOyeMBIX TEXHOINOTMYECKMX BO3MOXHOCTEH KIaCTEPHBIX H
IPOXOJHBIX CHCTEM, PEANM3yIOIIUX BAKyyMHBIE TEXHOJOTHYECKHE IPOIUECCH, H
3aTpaT Ha UX pa3paboTKy

BrisisicHue IIOTpC6HOCTI/I B IIPOCKTHPOBAHNHA KOMIUIEKCHBIX pemeHnﬁ B oOmacTu
BaKYYMHBLIX TEXHOJIOTMIECKUX ITPONICCCOB 3J'ICI(Tp0HHOI71 NPOMBIIIJICHHOCTH

OnTumu3anus MaTCpAAIbHBIX B I/IH(I)OpMaIII/IOHHBIX IIPOU3BOACTBCHHBIX MOTOKOB IIPpU
IPOCKTHPOBAHUHA KOMINICKCHBIX pemeHI«n‘«i B obOnacTu BaKYYMHEBIX TCXHOJOIHYCCKHUX
NIPoncCcCcoB BHCKTPOHHOfI ITPOMBINUVICHHOCTH

Pa3paGoTka CTPYKTyphl KIAaCTEPHBIX H IIPOXOAHBIX CHCTEM, PpealU3yIOIMX
BAaKYyMHEIE  TEXHOJIOTUYECKHE  IPOLECCHI  JMEKTPOHHOH  IPOMBIILIEHHOCTH,
COOTBETCTBYIOIIEH ONTHMH3HPOBAHHBIM MAaTEPHATBHBIM H  HHQOPMalMOHHBIM
MOTOKAaM B TEXHOJIOTHYECKUX KOMILIEKCaX

BeiGop konM4ecTBA M COCTaBa  MOAyjeH, pealu3ylOInX  BaKyyMHBIE
TEXHOJIOTHYECKHE MPOLECCH 3JCKTPOHHOH NPOMBINIICHHOCTH, BCTpaMBacMbIX B
NPOM3BOICTBCHHbIE JMHUM, O00ECIEUHBAIOIHMX HAWTYYIIAE COOTHOLICHUS LEHBI M
Ka4yecTBa TOTOBOI NPOAYKIHH

Pa3paGoTka TeXHMYECKHX 3aJaHMii Ha INPOEKTHPOBAHHE MOJYJIEH KIAaCTEPHBIX H
IPOXOAHBIX CHCTEM, pEAIH3YIOIHX BaKyyMHBIC TEXHOJOTHYECKHE IIPOLECCHI
9JIEKTPOHHON HPOMBIIIIEHHOCTH

PaspaboTka TEXHMYECKHX 3aJaHWH Ha CHCTEMbl aBTOMAaTHYECKOIO YIPABICHHA
KJIaCTEPHBIX M IPOXOJHBIX CHCTEM, PEAIH3YIOIMMX BaKyyMHBIE TEXHOJIOTHYECKHE
IIPOLIECCHI YTEKTPOHHON NPOMBIIIJICHHOCTH

Pa3spaboTka TeXHMYECKMX 3aJaHHi Ha JOMOJHHUTENBHOE H  BCIOMOraTelbHOe
o0opy/ioBaHHE KIACTCPHBIX M IIPOXOAHBIX CHCTEM, PEAIU3YIOIUX BaKyyMHEIC
TEXHOJIOTHYECKHE IPOIECChI JIEKTPOHHOM NPOMBIILICHHOCTH

CornacoBaHue TEXHHYECKUX 3aJaHuit Ha pa3pabOTKy HOBBEIX MOAYJIEH KIaCTEPHHIX H
NPOXOJHBIX CHCTEM, pPEATH3YIOIUX BAKyyMHBIE TEXHOJIOTHYECKHE IPOLECCHI
5IIEKTPOHHOM MPOMBIIUICHHOCTH, C PYKOBOJCTBOM IOAPA3JICICHU] U SKOHOMHYECKOI
cI1y>k00¥ opraHu3alnu

Opraumsaims pa3pabOTKH KJIACTEPHBIX H IPOXOIHBIX CHCTEM, PpEATU3YIOIIHX
BaKyyMHBbIE TEXHOJIOTHYECKHE IPOLECCH MICKTPOHHON MPOMBIILIEHHOCTH

[IpoeKTHOE PYKOBOACTBO TpPYNIOH HH)KEHEPOB M TEXHHMKOB MpH pa3paboTke
KIaCTEPHBIX M HPOXOAHBIX CHCTEM, pPEAIM3YIOIMX BAaKyyMHBIE TEXHOJOTHYECKHE
IIPOIECCH AEKTPOHHON MPOMBIIIJICHHOCTH

Opranm3anusi B3aMMOJEHCTBHA M KOODJHHAIMA HHXCHEPOB M  TEXHHKOB,
BOBJICUCHHBIX B Pa3pabOTKy KJIACTEPHBIX H TPOXOJHBIX CHCTEM, pEAH3YIOIIHX
BaKyyMHBIE TEXHOJIOTHYECKHE TPOLECCHI 3TIEKTPOHHOM MPOMBIIIJICHHOCTH

HeobxoauMsie
YMEHUS

AHa.TII/ISI/IpOBaTB ,IICI‘;ICTB}’IOIIII/IC NPOU3BOACTBCHHLIC JINHHHA 3JICKTpOHHOI71
NPOMBINUICHHOCTH IS  OIIPCACIICHUA nmpeGHocrn B HHTCTPHPOBAHHBIX B
IIpON3BOJACTBCHHBIC JIMHUAH KJIACTCPHBIX M IPOXOIHBIX CHCTCMAaX, pPCANM3YIOIMHUX
BaKyYyMHBIC TEXHOJIOTHYECKHUC ITPOLCCCHI

Onpenenars ONTHMATBHYIO CXeMy MaTepHATbHBIX M HMHGOPMAIMOHHBIX IOTOKOB B
pa3pabaThiBaeMbIX KJIACTEPHBIX M MPOXOJHBIX CHCTEMAaX, PEAlU3YIOIMX BaKyyMHBIE
TEXHOJIOTHYECKHE IIPOLECCH 3NEKTPOHHOH INPOMBINIJIEHHOCTH, € HCHONbL30BaHHEM
TEKCTOBBIX pefiakTopoB, CAS-cHCTeM M rpapMyecKuX peakTopoB
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BBIIONHATE 3KOHOMHYECKHE PacyeThl C MCIHOJB30BAHUEM TEKCTOBBIX PEJAKTOPOB U
CAS-cucrem

PaspabaTeiBaTh CTPYKTypy KIacTEpHBIX H MPOXOHHBIX CHCTEM, DEAIM3YIOUIMX
BaKyyMHBIE€ TEXHOJIOTHYECKHE IIPOIECCHl 3JIEKTPOHHOM MPOMEBIIUIEHHOCTH, C
HCIONIB30BAHHEM  TEKCTOBBIX  pefakropoB, CAS-cucrem, CAD-cucrem u
rpaHIecKux peJlaKTopoB

HnrerpupoBaTe MOIyNH, pEalH3yIOIAE€ BaKyyMHBIE TEXHOJIOTHYECKHE IPOLECCHI
3JIEKTPOHHOH NPOMBIILIEHHOCTH, B KJIACTEPHBIE H IPOXOIHBIE CHCTEMBI

OmnpenenatTe HOMCHKIATYpY MOZYJIEH, PeaIH3yIOIMX BaKyyMHEBIE TEXHOJIIOTHYECKHE
IIPOLIECCHI 3JEKTPOHHON NPOMBINUICHHOCTH, U KJIACTEPHBIX M MPOXOAHBIX CHCTEM
U3 cooOpakeHHH TpeOyeMBIX KayecTBa TOTOBOWM TPOAYKIHM, 3arpar ™
IPOMBIIUICHHOH 6€30MacHOCTH

Pa3pa6aTI:IBaTI> TCXHHYCCKHUEC 3aJaHud I KOMIIIICKCHBIX peIJ.ICHI/Iﬁ B oOmacTu
3JICKTp0HHOI71 IPOMBINUICHHOCTH C HCIIOJIB30BAHHEM TEKCTOBBIX PCIXAKTOPOB, CAD-
CHCTCM N rpa(pnqecmx PEAAKTOPOB

HpOF HO3HpOBaTh pacxoAbl Ha KOMIUICKCHBEIE PCHICHHA B obmacta 3HCK’I’p0HH0171
MNPOMBIIIIICHHOCTH

OnenuBare 3KOHOMHYECKMH 3¢@deKkT oT BHeOpeHHA KOMIUIEKCHBIX pEUICHHHA B
3JIEKTPOHHO! IPOMBIILJIEHHOCTH

Hcnone3oBars 6a3sl faHHBIX, 6a3bl 3HaHUI H BHEIIHHE HHGOPMAIIMOHHEIE PECYPCHI B
00J1acTH KOMILIEKCHBIX PEIICHHUH B 3IEKTPOHHO IPOMBIIIIEHHOCTH

Pa3zpabaTriBaTh KOMIUIEKCHBIE peEIICHHS B JJIEKTPOHHOH NPOMBIIUIEHHOCTH C
HCIIONB30BaHUEM  TEKCTOBEIX  perakropoB, CAS-cuctem, CAD-cucteM u
rpaguUecKuX peJaKTOpOB

Omnpenensats pacxo/ibl Ha IMIPOCKTHPOBAHUE KOMIUIEKCHBIX PELICHHH B 3IIEKTPOHHOMN
HPOMBIILICHHOCTH

OdopMIATE TEXHHYECKYI0O JOKYMEHTAlMI0 C HCIOOJb30BAHHEM  TEKCTOBBIX
penaktopoB, CAS-cucrem, CAD-cucTeM U rpadH4ecKiX peAakTOpOB

OpI‘aHI/I3OBI>IBaTB B3aMMO/ICHCTBHE MCXOY HHXXCHCpaMH n TCXHHUKAMH,

YyYacTBYIOIIMMH B  pa3paboTKe KOMIUIEKCHBIX pEIIeHHH B  3J€KTPOHHOIMA

IMIPOMBIIIJICHHOCTH

OcymecTBniATh ONEpaTHBHOE IPOEKTHOE PYKOBOJICTBO TIPYNIIOH HMIKEHEPOB H
TEXHHUKOB, y4YacTBYIOHIMX B pa3paboTKe KOMIUIEKCHBIX PElIeHHH B 3JIEKTPOHHOM
MPOMBIILIEHHOCTH )

HeobOxoauMeie
SHAHMUA

l'ocymapcTBeHHBIE  CTaHAApTHl, HOPMATHBHO-TEXHWYECKHME ¥  HMHCTPYKTHBHBIE
JOKyMEHTHl Ha BaKyyMHOE TEXHOJOrHYeckoe oOOpyAOBaHHE — 3JIEKTPOHHOM
IPOMBIILIEHHOCTH, a TAKXKe Ha TEXHOJIOTHYECKHE HPOLECCHl M X Pe3yIbTaThl

TpeboBanKs BakyyMHOI THTHEHBI

TpeboBaHusA oOXpaHbl Tpyda, IOXApHOM, NPOMBIIUIEHHOM H  3KOJOIMYECKOM
Oe3omacHoCTH

MeTtonuku MOAECJIHPOBAaHU MATCpUAIIBHBIX H I/IH(I)OpMaIII/IOHHBIX IIOTOKOB B
KIaCTEPHBIX H IPOXOMHBIX CHCTCMAX W IIPOHU3BOACTBCHHBIX JIMHHSIX 3J'ICKTpOHHOI71
HMPOMBIIINICHHOCTH

HpPIHI.IHl'IBI Q)YHKHI/IOHI/IpOBaHI/ISI MAaTCpHAIIBHBEIX H I/IH(l)OpMaIII/IOHHLIX IIOTOKOB " B
KINAaCTEPHBIX W NPOXOAHBIX CHCTEMAxX H IIPOU3IBOLACTBCHHEBIX JIHHHIAX SHCKTpOHHOﬁ
TIPOMBINIJIEHHOCTH

Metoauku pa3paboTKH CTPYKTYp KIacTEpHBIX M TPOXOIHBIX CHCTEM H
IIPOM3BO/ICTBEHHBIX JIMHUH JIE€KTPOHHON IPOMBIIUICHHOCTH

Tpe60BaHI/I$I, NpeaABABIICMEIC K MOAYJISIM, peaTN3yIONIUM BaKyyMHEIC
TCXHOJIOTHICCKHUC IPOHECCHI, BCTPAUBACMBIM B KIIACTCPHBIC H IIPOXOJHBIC CHCTCMBI
BHCKTPOHHOﬁ HPOMBIIINICHHOCTH
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KoHCcTpyKTHBHBIE 0co0eHHOCTH MOJyTIeH, pean3yomux BaKyyMHBIE
TEXHOJOrHYECKHE POIECChl, BCTPAUBACMBIX B KJIACTEPHBIE M IPOXOJHBIC CHCTEMBI
AJIEKTPOHHOU IPOMBIIIJIEHHOCTH

MeToauku pacucTa SKOHOMHYECKO 3(1)(1)CKTI/IBHOCTI/I C HCIIOJIB30BaAHHUEM
NPUKIIAOHBIX IPOrpaMM

Envnas cuctema KOHCprKTOpCKOﬁ JOKYMCHTallnU

Enunas cucrema JOITYCKOB H ITOCAAO0K

OCOOEHHOCTH HCIIONB30BaHMA W (YHKIHOHMPOBAaHHSA KJIACTEPHBIX M IPOXOJHBIX
CHCTEM DJIEKTPOHHOM MPOMBIIUIEHHOCTH, HHTETPHPOBAHHBIX B IPOM3BOICTBEHHEIE
JTMHHUHA

CprKTypa, BO3MOXXHOCTH H alapaTHas peajn3aluad CHCTEM aBTOMATHYCECKOro
YHpaBJICHHAS NPOU3BOJACTBCHHBIMH JINHASIMH, B KOTOPBIC HHTCIPUPOBAHBI KIIACTCPHBIC
A MPOXOJHBIC CUCTCMEIL SHCKTPOHHOi/'I TNIPOMBINIJICHHOCTH

IMpuHUMIBE KOMNBIOTEpHOH O€30macHOCTH IpH paboTe Ha aBTOMATH3HPOBAHHBIX
pabourx MecTax, BKIIOUYCHHBIX B TOKAIBHYIO H BHEIMHIOKO CETh

Enunas cucreMa TEXHOJIOTHYECKOM JOKYMCHTAILINH

Enunas cucreMa TeXHOJIOrHIE€CKO# MOATOTOBKU IIPOU3BOACTBA

OCHOBBI YIIpaBJICHHS EPCOHATIOM

OCHOBBI PYKOBOJCTBA IPOEKTOM

IMpuHUMNB  CTaHZapTH3auMd W yHHGUKaM#M B OONAacTH NPOMBIILIEHHOH
AP POBH3ALIH

OCHOBEI HQIEKHOCTH U YCTOﬁqHBOCTH HH(prBBIX TEXHOJIOTHit

HpI/IHIII/IHI:I aBTOMAaTU3UPOBAHHOIO YIIPABJIICHUA THOKHUMH MNPOU3BOACTBAMH

Metoauka ynpasieHAs HHOOPMAIMOHHBIMHI TIOTOKaMH

OCHOBBI HHTEIEKTYaIbHBIX MOJICHCTEM aBTOMATHYECKOIO NPHMHATHA M pealu3aliud
peleHui

TexcroBele peAakTopsl (IPOLECCOpPHI): HAaMMEHOBaHHS, BO3MOXKHOCTH M HOPSIOK
paboThl ¢ HUMHI

l"pa(bnquKne peaaKTOphl. HAMMCHOBAaHHA, BOSMOXXHOCTH U ITOPSANOK pa60TI>I C HUMH

CAD-cucremMbl: HAUMEHOBAHHUS, BO3SMOXHOCTH U HOPAO0K pa60TI>I C HUMH

CAS-cucTeMBI: HAHMEHOBAaHUA, BO3MOXXHOCTH B TIOPAAO0K paGOTBI C HUMH

l'[paBHna O(I)OPMJ'ICHI/I}I TEXHAYCCKOM JOKYMCHTAIIMH Ha KJIACTCPHBIC W IIPOXOOHBIC
CHCTCMBI, PCAIHU3YIOIIUEC BAKYYMHBIC TCXHOJOIHYECKHE IIPOMECCHI BHCKTPOHHOﬁ
NPOMBIIINICHHOCTH

HudopManuoHHbie TEXHOIOTHH, 00ECIIEYNBAOINME TIepeaady, aBTOMaTU3HPOBAHHYIO
00pabOoTKY M BU3YaJIM3alUIO COOMPAEMBIX AAHHBIX

OCHOBBI 9KOHOMHKH

OcHOBEI OpraHu3alyy IIpou3BOACTBa

Hpyrue

XapaKTEPUCTUKH

3.4.2. TpynoBas pyHxmus

Pa3paboTka TeXHUYECKHX 3a/laHUil Ha IPOEKTUPOBaHHE
CHCTEM aBTOMATH3UPOBAHHOI'O YIIPaBIIEHUS IS Vposens
HaumeHoBaHHe | KJIACTEPHBIX M MPOXOJHBIX CHCTEM, PEATU3YIOIIMUX Kon | D/02.7 | (nonyposens) | 7
BaKyyMHBI€ TEXHOJIOTHYECKHUE ITPOLIECCHI IINEKTPOHHOM KBaU(AKALMH
TIPOMBINIJIEHHOCTH
TpynoBbie OnpeneneHre NOTPEeOHOCTH B KOHKPETHBIX CHCTEMAaX aBTOMAaTH3HPOBAHHOIO
JeMcTBUA yIpaBJIeHHs KOMIUICKCHBIMHA pPEIICHHAMH B 00JIacTH BaKyYMHBIX TEXHOJIOTMYECKHX
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IPOLIECCOB NEKTPOHHOM IPOMBIIIIICHHOCTH

Anamms CYHUICCTBYIOLUINX CUCTCM aBTOMaTH3IUPOBAHHOI'O YIIpaBJICHHUS KOMIUIEKCHBIMHI
peLICHUAMH B obnmactu BAKYYMHBIX TEXHOJOTHYECKUX IIpOLHECCOB SHCKTpOHHOﬁ
IIPOMBINUICHHOCTH

Onenka SKOHOMHYESCKHX XapaKTCPUCTHK CHCTEM aBTOMATHU3UPOBAHHOT'O YIIPABJICHUS
KOMIUICEKCHBIMH PCIICHUAMH B obnacta BaKYYMHBIX TCXHOJOTHYCCKHUX ITPONCCCOB
SHCKTPOHHOﬁ MPOMBINUICHHOCTH

Pa3pa60TKa TCXHUYCCKHUX 3aJlaHui Ha IIPpOCKTUPOBAaHUC CUCTCMBI
AaBTOMATH3HPOBAHHOIO YIIPABJICHHA KOMINNICKCHBIMA pPCHICHHSIMH B obnactu
BaKYYMHBIX TCXHOJIOTHYCCKHX IIPOLIECCOB 3JICKTpOHHOI71 IIPOMBIINUIICHHOCTH

CornacoBanue TEXHUYECKUX 3aJlaHuH’ Ha pa3paboTky CHCTEMBI
ABTOMAaTH3UPOBAHHOIO YNpaBJICHHS KOMIUIEKCHBIMH peEIICHHSMH B oblactu
BaKYyMHBIX TEXHOJIOTHYECKHX IMPOLECCOB DIEKTPOHHOH INPOMBINUIEHHOCTH C
PYKOBOACTBOM IOJpPAa3JENCHAS, METPOJIOTHYEeCKOH ciyx060H, HHGOPMAIIMOHHO-
TEXHHYECKOM CITyX00ii 1 SKOHOMHYECKOH CITyK00# opranu3alnuu

HeobxoanMbie
yMEHUs

BruisaBnsate TpC60BaHI/IH K CACTEMaM aBTOMAaTHU3UPOBAHHOI'O YIIPaBJI€HHNS KIIACTCPHBIX
H TIPOXOOHBIX kCI/ICTeM, peaMU3yIOIUX BaKyYYMHBIE TCXHOJIOTHYECKHE ITPOUECCHL
BJICKTPOHHOﬁ IIPOMBINIUIEHHOCTH, H HHTCTPUPOBAHHBIM IIPOU3BOACTBCHHBIM JIMHUIM

PaSPaGaTI:IBaTB HNPCIUIOKCHUA 10 HCIOJIB30BAHUIO aKTyalbHbBIX METOAUK H CPE€ACTB
PI3MCpCHPII71 (1)I/I3I/I‘ICCKI/IX BCJIIMYAH BaKYYMHBIX TCXHOJIOTHYCCKHUX IIPOLICCCOB
SHCKTPOHHOﬁ IIPOMBINUICHHOCTH, HHTCIPHPOBAHHBIX B KOMIIJIEKCHBIE CHCTEMBI H
IIPON3BOACTBEHHBIC INHUN

HpOH3BOI[HTI: a”HaJiu3 CTPYKTYPBI, BO3MOXXHOCTECH B armapaTHoﬁ peanmu3anil CUCTEM
ABTOMATHU3HPOBAHHOIO YIPABJIICHHA KOMIUICKCHBIMHA pPEIMICHUSIMHA B obnmactu
BaKYYMHBIX TCXHOJIOI'MYCCKUX MMPOLECCOB 3J'IeK’I’p0HHOI71 IIPOMBINIUICHHOCTH

Pa3zpabaTbiBaTh TEXHMUYECKHE 3aJaHHA Ha CHCTEMBI aBTOMAaTH3MPOBaHHOIO
yIpaBJIieHHsI KOMIUICKCHBIMH pPEIIeHHSMH B OOIacTH BaKyyMHBIX TE€XHOJOIMYECKHX
IPOIIECCOB  DNEKTPOHHOH IPOMBIIIEHHOCTH € HCIOJIB30BAHMEM TEKCTOBBIX
penaktopoB, CAD-cucteM U rpaU4ecKiX peIakKTOpOB

OmnpenenaTh. pacXoAbl Ha CO3JaHHE CHCTEM aBTOMATU3HPOBAHHOTO YIIpAaBICHUS
KOMILUIEKCHBIMH PEIIEHHAMH B 0ONIaCTH BAaKyyMHBIX TEXHOJIOTMUECKHX ITPOIECCOB
DJICKTPOHHOM MPOMBIIIUIEHHOCTH

OncHUBaTE SKOHOMHYECKHA B(I)q)eKT OT BHECAPCHHA CHUCTEM aABTOMATH3UPOBAHHOT'O
YIpaBJICHU KOMINICKCHBIMHA PEHICHUSIMH B obnact BAaKYYMHEIX TCXHOJIOTHYECKHUX
IpoHeCcCoB SHCKTPOHHOﬁ NPOMBINUICHHOCTH

Heobxoaumeie
3HAHUS

Mertonuyeckue JAOKYMCHTBI, PETIIaMEHTHUPYIOIMHE BOIIPOCH pa3pa60TKH CHACTEM
ABTOMATU3UPOBAHHOIO YNPaBJIE€HHUS KOMIUICKCHBIMA PpCIICHHUSIMH B obactu
BaKYYMHBIX TCXHOJIOI'HYICCKHUX ITPOLECCOB SHCKTPOHHOﬁ MNPOMBIIIICHHOCTH

MCTOZ[I/I‘ICCKI/IC JAOKYMEHTBI, PETIIAMCHTHPYIOIIUE pa60TBI 1o BOITpoCcaM
ABTOMATHU3HMPOBAHHOIO H aBTOMAaTHYCCKOIO YIIPpABJICHHA ITapaMETpaMH BaKyyYMHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB 3J'ICI(Tp0HHOI71 MNPOMEINIJICHHOCTH

Buapl, ¢pusudeckue HpUHIHNBI paboThl, 00JIacTh NPUMEHEHHS M NMPUHIMIHAIBHEIC
OrpaHHYEeHHA METONOB M CpPEACTB H3MEpPEHHsS IapaMeTpoB  BaKyyMHBIX
TEXHOJIOTHYECKHUX MPOLECCOB 3JIEKTPOHHOH IPOMBIIITIEHHOCTH

CrpykTypa, BO3MOXKHOCTH M IPHHIMIIBI IPOrpaMMHON H allllapaTHOH peanu3aluy
CHCTEM aBTOMAaTH3MPOBAHHOTO YIIPABJICHUSA KOMIUIEKCHBIMH PELICHHSAMH B 00lIacTH
BaKYYMHBIX TEXHOJIOTHYECKHUX IPOIIECCOB 3JIEKTPOHHOMN NPOMBIIIEHHOCTH

HpI/IHI.II/IHBI YIIpaBJICHHA TEXHOJIOTHYECKUMH napaMeTpaMy, HOPUMCHSICMBIC B
BaKyyMHOM TE€XHOJIOTHICCKOM o6opyn013aHIm 3J’ICKTpOHH0171 MTPOMBIIUICHHOCTH

EnuHas cucTeMa KOHCTPYKTOPCKOM JTOKYMEHTalu|

Enunas cucreMa TEXHOJIOTHYECKOM JOKYMCHTAIIUH

Enpnas cucremMa TEXHOJIOTHYECKON MOATOTOBKHI ITPpOU3BOACTBA
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HOpﬂI[OK 0(b0pMJICHI/I$[ I'IpOI/ISBO)ICTBCHHO-TCXHH‘ICCKOﬁ JAOKYMCHTAIlUU

HOpHI[OK pa3pa60TKn TCXHUUYECKUX 3aJaHUi Ha CHCTEMBI AaBTOMATH3HUPOBAHHOT'O
YIpaBJICHUSI KOMINICKCHBIMH PEINCHHASIMHA B obnacta BAKYYMHBIX TE€XHOJIOTHYECCKHX
IIpoHECCOB SHCKTPOHHOﬁ IIPOMBINUICHHOCTH

TexcroBble peaakTopsl (IPOLIECCOPH]): HAMMEHOBAaHHS, BO3MOXHOCTH H TMOPSIOK
paboThI ¢ HUMH

I'paduueckue perakTopsl: HAMMEHOBAHMS, BO3MOXHOCTH U NOPSJIOK pabOTHI ¢ HUIMH

CAD-cucreMmsr: HaMMCHOBAHH, BOSMOXHOCTH U TOPAIOK pa60TI>I ¢ HUMH

HOpSIJIOK IIPUMCHCHUA aBTOMAaTHU3WPOBaHHBIX pa6oqnx MCCT CHCTEMEI YIIPABJICHHUA
KOMIUICKCHBIMH PCIICHUSIMH B obnactu BaKYYMHEIX TE€XHOJIOTHYCCKUX IPOICCCOB
BHCKTPOHHOf;I ITPOMBINIJICHHOCTH, IIOAKITIIOYCHHBIX K CETH oOMeHa TaHHBIMH

COCTaB, Ha3HA4YCHHUEC U BO3MOXXHOCTH NMPOrpaMMHOIO O6CCHC‘IeHI/ISI, NPpUMCHACMOIO B
CHUCTEMAX aBTOMATU3HPOBAHHOIO YIIPABJIICHHS KOMIUICKCHBIMH PCIIEHHUSIMHA B obOnacta
BAaKYYMHBIX TCXHOJIOTHYCCKHX IMTPOLUCCCOB BHeKTPOHHOﬁ ITPOMBINUICHHOCTH

HpaKTPI'-ICCKI/IC H TCOPCTHYCCKHUE OCHOBBI pCAH3allMA 3TAIllOB IIPOCKTHPOBAHMA
CHCTEM ABTOMATHU3WPOBAHHOI'0 yNpaBJICHUA KOMIUICKCHBIMU PEHNICHUSMH B obnactu
BaKYYMHBIX TCXHOJOTHYICCKUX IIPOLECCOB SHCKTPOHHOﬁ HIPOMBIIINICHHOCTH

TpeGoBanus BAKyyMHO# THTHEHBI

TpeGoBanms oxpaHsl TpyAa, IOXKapHOW, IPOMBIIUIEHHON H 3KOJOTHYECKOM
6e30macHOCTH

Hpyrue

XAPaKTEPUCTUKH

3.4.3. TpynoBas pynxkuun

Pa3paboTka METOAMK MPOEKTHPOBaHUs BaKyyMHOTO YposeHs
HauMeHoBaHue | TEXHOJIOTHYECKOTO 000PYAOBaHHS 3NEKTPOHHOM Kon | D/03.7 | (nomyposens)

NPOMBIIUIEHHOCTH KBanMHKaLHH
Tpynossie OnpenencHue NOTPeOHOCTH B pa3paboTKke METOJAMKHM IPOSKTHPOBAHHSA BaKyyMHOIO
JeHCTBUSA TEXHOJIOTHYECKOr0 000pyIOBaHUS JIEKTPOHHON POMBIIIIEHHOCTH

Bri6op HOCIIEI0BATETbHOCTH 9TanoB HPOCKTHPOBAHUSA BaKyyMHOTO
TEXHOJIOTHYIECKOr0 000PyI0BaHHS JIEKTPOHHOM HIPOMBIINICHHOCTH

Pa3paGoTka MeETOAMKM TPOEKTUPOBAaHMS BaKyyMHOH CHCTEMBI BaKyyMHOIO
TEXHOJIOTHYECKOT0 000pyIOBaHHUS IIEKTPOHHON MPOMBIIUIEHHOCTH

Pa3pa60TKa MCTOAUKH TIPOCKTHPOBAHUA HaI’peBaTeHBHOﬁ CACTEMEBI BaKyyMHOI'O
TCXHOJIOTHYCCKOI'O 060py,£[0BaHI/ISI SJICKTPOHHOf;I NDPOMBINUICHHOCTH

Pa3pa60TKa MCTOAHUKH NPOCKTHPOBAHUA ra3oBoif CHCTEMBI BaKYYMHOI'O
TEXHOJIOTHYCCKOI'O 060py11013amm SJICKTpOHHOﬁ MPOMBIIINICHHOCTH

Pa3zpaboTka METOAMKH MPOEKTHUPOBAHUS BaKyyMHOH KaMephl, LUIIO30BOM KaMepsl U
BHYTPHKaMEpPHBIX JJIEMCHTOB BaKyyMHOrO TEXHOJIOTHYECKOro o0OopynoBaHUs
9JICKTPOHHOM IPOMBIIEHHOCTH

Pa3paboTka METOAMKM MPOEKTHPOBAaHMS CHCTEMBl OXJIAXKICHHA BaKyyMHOTO
TEXHOJIOTHYECKOr0 000pyAOBaHMS JIEKTPOHHON NPOMBIILIEHHOCTH

Pa3pa60TKa MCTOOUKH IPOCKTHPOBAHUA CHUCTEMBI ITHCBMOIIMTAHHA BaKyyMHOT'O
TEXHOJIOTHYCCKOI'O o6opy,u013aHmI SHeKTpOHHOﬁ IIPOMBINUICHHOCTH

Pa3zpaboTka MeTOOWKM NPOEKTHPOBAHWS KOPIYCHBIX KOHCTPYKIMH BaKyyMHOTO
TEXHOJIOTHIECKOT0 000PyIOBaHUS SJIEKTPOHHON IPOMBIIUICHHOCTH

Pa3pa60T1<a MCTOOUKH IMPOCKTUPOBAHUA OCHAaCTKH )51 BCIIOMOI'aTCJIbHOIO
060pyn0BaHI/ISI SJIeI(TPOHHOﬁ IIPOMBINUICHHOCTH

Pa3pa60TKa MCTONHKH COCTABJIICHHA TCXHHYCCKHX 3aJlaHuii  Ha OCHACTKYy H
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BCIIOMOraT<iIbHOC o6opyn013a1me 3JI€KTpOHHOﬁ NPOMBINUICHHOCTH

Pa3pa60T1<a METOIHKH COCTaBJICHHS TEXHMYECKHX 3aJaHuifi Ha CHCTEMBI
ABTOMATHU3HPOBAHHOI'O YIIPABJICHUA BAKYYMHBIM TCXHOJIOIHYCCKHAM 060py11013aHHeM
BHCKTPOHHOi/'I ITPOMBINTJIEHHOCTH H €I'0 KOHTPOJIAL

OdopmiieHne JOKYMEHTAllAM HAa METOAHWKY IPOEKTHPOBAHHS  BaKyyMHOTO
TEXHOJIOTUIECKOT0 000py10BaHHS JIEKTPOHHOU NPOMBIIITICHHOCTH

CornacoBaHHe METOOMK IPOSKTHPOBAHHS  BAaKyyMHOIO  TEXHOJOTHYECKOTO
000py10BaHUA 3JIEKTPOHHOM IPOMBIIUICHHOCTH C TIOAPa3aeJICHASIMA OpraHu3aui

AHamu3 JaHHBIX 00 aKTyalbHBIX MOAXOAaX K NPOCKTHPOBAaHUIO BaKyyMHOI'O
TEXHOJIOTHYECKOTO O0OpYHNOBaHHUS 3JIEKTPOHHOH IPOMBIIUICEHHOCTH Ha OCHOBE
MEPHOAMYECKON  Hay4HOM meyaTH M BO3MOXHOCTeHf  HMHPOPMAUOHHO-
TEJICKOMMYHHUKaAIMOHHOH ceTH «VIHTepHET)

Heobxoaumsie
yMEHUs

AHaM3upoBaTh KOHCTPYKTOPCKYI0 M TEXHOJOTHYECKYIO JAOKYMEHTAI[MIO Ha
BaKyYyMHO€ TEXHOJIOTHYECKOE 000PYJOBaHHE JIEKTPOHHOM IPOMBIIIIEHHOCTH

AHaIM3MpOBaTh BO3MOXXKHOCTH BaKyyMHOIO TEXHOJIOTHYECKOro 00OpyIdoBaHHA
3JIEKTPOHHON MPOMBIIIICHHOCTH

AHamm3upoBaTh JaHHBIE 00 aKTyalbHBIX METOJAaX HPOEKTUPOBAHUS BaKyyMHOI'O
TEXHOJIOTHYECKOTO O0OpYAOBaHUSA 3NICKTPOHHOH IIPOMBIIUICHHOCTH HAa OCHOBE
NEpHOAMYECKOM  HAayyHOM TeJaTH M BO3MOXHOCTeH  HMH(OPMaIMOHHO-
TeJISKOMMYHHKaIMoHHo# cetu «MaTepHEeT» '

OmnpeniensaTh MOCIEAOBAaTEIBHOCTh H METOAUKY pacieTa M BHIOOpa NMPHUHIUIHATLHON
CX€Mbl H DJJIEMEHTOB BaKyyMHOH CHCTEMBI BaKyyMHOIO TEXHOJOTHYECKOTO
000pyIOBaHUS SNIEKTPOHHOH IIPOMBIILIEHHOCTH

OmnpenensaTh MOCIENOBATENBHOCTh H METOAUKY pacdeTa M BRIOOpa NpHHIMIHATBHON
CXeMBI H 3JIEMEHTOB TIa30BOM CHUCTEMBI BaKyyMHOTO  TE€XHOJOTHYECKOTO
000pyIOBaHNS IMEKTPOHHOH POMBIIUIEHHOCTH

Onpe,uenmb NoCICa0BaTEIBHOCTE U METOJAUKY pacucTa H BBI60pa IIpI/IHIII/IHI/IaJILHOfl
CXCMBbI H JJICMCHTOB HaI’peBaTCHBHOﬁ CHUCTCMBI BaKyYYMHOI'0 TEXHOJIOIH4Y€CKOr'o
oGopy,uonaHmI BJIGKTPOHHOi;I NPOMBHIIICHHOCTH

OnpeenaTh MoCiaeJ0BaTeIbHOCTE M METOAUKY pacdeTa W BHIOOpa NMPUHIUIHATHHON
CX€MBI H DJIEMEHTOB CHCTEMbl OXJAKOCHHA BaKyyMHOTO TEXHOJOTHMYECKOTO
000pyOBaHU MEKTPOHHOM NPOMBIIUIEHHOCTH

Onpe,uen;m, nocnaea0BaTCIbHOCTE U METOOUKY pacycTa U BI:IGOpa HpI/IHIII/IHI/IaJIBHOﬁ
CXEMBI H DJJICMCHTOB CHCTEMBI NHEBMOIIMTAHHUA BAaKYYMHOI'0O TCXHOJIOTHYUCCKOIO
060pyIl0BaHId$I 3J'I€KTp0HHOﬁ ITPOMBINNUICHHOCTH

OOOCHOBBIBATH IIOCIEOBATEILHOCTh M METOJMKY BbIOOpa KOHCTPYKIME H pacdera
BaKyyMHO# KaMepsl, IITF030BOM KaMePhl 1 BHYTPUKaMEPHBIX 3JIEMEHTOB BaKyyMHOTO
TEXHOJIOTHYECKOr0 000py1OBaHHUs HJIEKTPOHHON NPOMBIILIEHHOCTH

OOOCHOBBIBATH IOCIIENOBATEIFHOCTh M METOJUKY BBIOOpa KOHCTPYKIM H pacdera
KOPIYCHBIX  KOHCTPYKIMH  BaKyyMHOTO  TEXHOJIOTHYECKOTO  000pyIOBaHHSA
9JIEKTPOHHOMN MPOMBIILIICHHOCTH

OO60CHOBBIBaTh MOCIIENOBATEILHOCTE H METOJUKY BbIOOpa KOHCTPYKIMHA H pacdera
OCHACTKH M BCIIOMOTATEJILHOTO 000PYAOBAaHHUS JIEKTPOHHOM NPOMBIIUICHHOCTH

PaspabarsiBaTh THIOBBIE ()OpPMBI TEXHMYECKUX 3aJaHMH Ha CHCTEMBI KOHTPOJS
BaKyyMHOI'O0 TEXHOJIOTHYECKOTO 00OpYJAOBaHMS 3JIEKTPOHHOH HMPOMBIIUIEHHOCTH H
yIpaBJeHHAS KM H PEKOMEHIAUH [0 UX 3aI0HEHHIO

Pa3pa6aTI>IBaTI> THIIOBBIC (bOpMBI TCXHHYCCKHX 33/JaHHii  Ha OCHAaCTKyY H
BCIIOMOI'aT€IILHOC o6opy110BaHne I C-)J'ICK'I‘pOHHOﬁ OPOMBIIIINICHHOCTH Hu
PECKOMCHIOAIINHA 110 UX 3aIIOJIHCHHIO

OmnpenenaTh chneruaibHble TpeOOBaHMS K BaKyyMHOMY TEXHOIIOTHYECKOMY
000pYAOBaHHUIO JIEKTPOHHOH MPOMBIIIIEHHOCTH

PaBpa6aTBIBaTB MoCJICAOBATCIIBHOCTD IPOCKTHPOBAHUSA BaKyYyMHOIO
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TEXHOJIOTHYECKOTO 000PY10BaHMS STEKTPOHHOM MPOMBIIIICHHOCTH

Omnpenensats TpeOOBaHHA K YCJIOBHSM IIPOBEIACHUS MPOU3BOJCTBEHHBIX HCIBITAHHMA
BaKyyMHOI'0 TEXHOJIOTHYECKOT0 000pya0BaH s

Pa3pabaTsiBaTh anropuT™Mbl 00paboTKH pe3yIbTaTOB NMPOU3BOACTBEHHBIX UCHBITAHMIA
BaKyyMHOTO TEXHOJIOTHYECKOT0 OOOpYAOBaHHMSA 3NEKTPOHHOM HTPOMBIILICHHOCTH C
HCIONIb30BaHUEM TEKCTOBBIX DPEAKTOPOB, JJIEKTPOHHBIX Tabmun, CAS-cHcTeM u
rpagpruecKUuX pelakKTOpOB

OdopmiATe NPOHU3BOACTBEHHO-TEXHHUYECKYIO JOKYMCHTAIlMIO B OYMaXHOM H
3JIEKTPOHHOM BHJE C MCIIONB30BAaHMEM TEKCTOBBIX peaaktopoB, CAS-cucrem, CAD-
CHCTEM M rpa)MIecKuX pellaKTOpOB

Heo6xoauMele
3HAHUSA

Texuudyeckne TpeOOBaHUS, IpPEABABIAEMBIE K BaKyyMHOMY TEXHOJIOTHYECKOMY
000pYI0BaHMIO SEKTPOHHOM IPOMBIIUIEHHOCTH

Focyz[apCTBeHHLIe CTaHAAPThl W JIOKAJIBHBIE aKThbl, ONPCACIAIOIIUC TpCGOBaHI/ISI K
BaKYYMHOMY TEXHOJIOTUICCKOMY OGOPYI[OBaHI/IIO 3JICKTp0HHOI71 IPOMBIIIJIEHHOCTH

TpeboBaHUs BaKyyMHO# THTHEHBI

TpeGoBanust oXpaHsl Tpyda, IOXXAapHOHW, NPOMBIIUIEHHOM W 3KOJOTHYECKOH
0€e30macHOCTH

HpI/IMeHHCMBIe B Opranusanuuy MCTOANKH IMPpOECKTUPOBAHUA BaKyyMHOI'O
TCXHOJIOTHYCCKOI'O oGopynonanI 3JICKTp0HHOﬁ MNPOMBIIINICHHOCTH

IMopsinok odopmiIeHHS TEXHHYECKUX 3afjaHWii Ha NPOEKTHPOBAHHE BAKYYMHOI'O
TEXHOJIOTHYECKOT0 000py10BaHHS JICKTPOHHON IPOMBIIITICHHOCTH

IlpaBuna  SKCIUIyaTalMd  BaKyyMHOTO  TEXHOIOTHYECKOrO  00OpYHOBaHHA
3JIEKTPOHHOMN MPOMBIILIEHHOCTH

KOHCTPYKTI/IBHBIC 0COOCHHOCTH BaKyyMHOI'o TEXHOJIOIHYCCKOI'O 060py110BaHI/I$I
BHCKTPOHHOﬁ IIPOMBIINIJICHHOCTH

Meroaukn pacuera SKOHOMUYeCKoH 3P (HEKTHBHOCTH

EnmuHas cucteMa KOHCTPYKTOPCKO# IOKYMEHTalu|

Ejaunas ciucrema JOIYCKOB H IIOCaA0K

Otanbl  NPOEKTHPOBaHMUA  BAaKYyMHOTO  TEXHOJIOTHYECKOTO  00OpYHOBaHHS
3JICKTPOHHOM MPOMBIIJICHHOCTH

Meroast BaKYYMHOTI'O pacu€Ta

MeTo/161 TEIIOBOTO pacdyeTa

OcoOeHHOCTH CXeM M KOHCTPYKIMH S5J€EMEHTOB BAaKYyMHBIX CHCTEM BaKYyMHOTO
TEXHOJIOTUIECKOT0 000pyI0BaHNS JIEKTPOHHOH IPOMBIIICHHOCTH

OcobeHHOCTH CXe€M H KOHCTPYKIII/IfI OJICMCHTOB Ta30BbBIX CHCTEM BaKyYyYMHOI'O
TCXHOJIOTHYCCKOI'O 06OPYI[OBaHI/IH 3JIeKTp0HHOﬁ MPOMBIIIJICHHOCTH

Oco0eHHOCTH CXeM H KOHCTpYKI.II/Iﬁ JJICMEHTOB CHCTEM Harp€Ba BaAKYYMHOI'O
TCXHOJIOTHYCCKOI'O 060py,[[0BaHI/ISI SJICKTpOHHOf;I IMTPOMBINIJICHHOCTHN

Marepuasisl BAKYYMHOM TEXHUKH, HX CBOMCTBA U 00J1aCTH MPUMEHECHHUS

CxeMbl H 92JIEMEHTBI CHCTEM OXJIaXIACHHA H NHEBMONHTAHHS BaKyyMHOI'O
TCXHOJIOTHYCCKOI'O 060pyIIOBaHI/I$I C-)JIeKT‘pOHHOﬁ IIPOMBINIJIEHHOCTH

KoHCTpykuMn BakyyMHBIX KaMep W BHYTPHKAaMEPHBIX YCTPOMCTB BaKyyMHOTO
TEXHOJIOTHYECKOT0 000PyIOBaHHS JIEKTPOHHON MPOMBIIIIEHHOCTH

KOHCTPYKHI/II/I CHUCTEM NIIIIO30BAHHUA H IICPETPY3KH u3aeani BaKyyMHOI'O
TCXHOJIOTHICCKOTO OGOPYIIOBaHI/ISI BHCKTpOHHOﬁ ITPOMBINUICHHOCTH

KOHCTPYKIII/II/I BBOIOB JIBHOKCHHA H  JJICKTPHYCCKHX BBOJAOB  BaKYYMHOI'O
TCXHOJIOTHYCCKOro 06OPYI[OBaHI'I$I 3JICKTp0HHOﬁ HNPOMBIIINICHHOCTH

KOHCTpyKIIMH 3TEMEHTOB BaKyyMHOM M arMOC(epHOMN TEIUION3OJIAIMH BaKyyMHOTO
TEXHOJIOTHYECKOr0 000pyIOBaHHS JIEKTPOHHOH NPOMBIIUIEHHOCTH

BuIpl, KOHCTPYKIIHH M Ha3HAYCHHE YCTPOMCTB JUIS OOECIICYCHHS TPOMBIIUICHHOM
6€30MacHOCTH B 3JIEKTPOHHOH IPOMBIIUIEHHOCTH
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INpaBuna oopMIICHHS NPOEKTHOH M KOHCTPYKTOPCKOM TOKyMEHTAMH HA BAKyyMHOE
TEXHOJIOTHYECKOE 000pyI0BaHNE HIIEKTPOHHO# MPOMBIILIEHHOCTH

Ilopsmox cormacoBaHuss W YTBEPXICHHA METOJMK IPOEKTHPOBAHUSA BaKyyMHOIO
TEXHOIOTHYECKOT0 000pyI0BaHHS DIIEKTPOHHON IIPOMBIILIIEHHOCTH

FOCYIIapCTBeHHBIC CTanJapTbl W JOKAJIBHBIE aKThI, PETIAMCHTHPYIOIIHUE BOIIPOCEHI
JJICKTPOHHOI'O H 6YMa)I(HOF0 ACITONIPOU3BOJICTBA

TekcToBBle penmakTOopsl (HpolECCOPHl): HAMMEHOBaHHS, BO3MOXXHOCTH M IIOPSAIOK
paboTHI ¢ HUMH

I"'pajuueckue pelakTOpbl: HAMMEHOBaHHA, BOSMOXKHOCTH  TIOPSIIOK pabOTh C HUMH

CAD-cucremsr: HAaWUMEHOBaHUA, BOSMOXHOCTH H IIOPSI0K pa60T51 C HUMH

CAS-cucTeMbI: HaRMCHOBAHH:, BOSMOXXHOCTH U HOPAOOK pa60TI>I C HUMH

IIpuxiaaHeie TporpaMMBbl A paboTHI C IEKTPOHHBIMH TalJIMIIaMH: HAUMEHOBAHMS,
BO3MO>KHOCTH ¥ ITOPSIAOK pabOTHI B HAX

Hpyrue

XapaKTEPHCTHKH

IV. CBenennst 06 oprannzanusax — pa3paboT4yHKax npogeccHOHAIBLHOIO CTAHAAPTA

4.1. OTBeTCTBEHHAS OPraHU3aMA-pa3paboTUHK

Cogert 110 npodecCHOHAIBHBIM KBATH()UKAIUIM B MAIIMHOCTPOEHHH, ropoa Mocksa

3amecTHUTENDb NpejiceiaTels IlerpakoBa Oibra I'ennanbpeBHa

4.2. HauMeHOBAaHHS OpraHu3annii-papadoTankon

ACCOI.II/IaI.II/I}I «JIura CoJIeHCTBUA 060p0HHI>IM NPECAIIPHUATHASIM », TOPOLT Mocksa

000 «Coro3 MamuHOCTpouTeneid Poccuny, ropog Mocksa

OOQP «Coro3 MammHOcTpouTenei Poccumy», ropog Mocksa

PIWIN—

Coger 1o npogecCHOHATLHBIM KBaTH(HKAIUIM B 001aCTH HPOMBILLICHHON 3IEKTPOHUKH H
npubopocTpoenus, ropox Mocksa

5 | ®I'bOY BO «MockoBckHii rocyAapCTBEHHbIH TeXHAYeCKH# yHuBepcuTeT umenn H.D. Baymana

(HaIMOHATBHEIN HCCIENOBAaTENbCKHN YHHBEPCUTET)Y, ropoa Mocksa

6 | ®I'bY «BHUM tpyna» Muntpyna Poccuu, ropoq Mocksa

V. CoxpameHnusi, HcnoJib3yeMble B IpodecCHOHAILHOM CTAaHAAPTE

CAD-cucTeMbl — CHCTEMBI aBTOMaTH3UPOBAaHHOTO POECKTHPOBAHHS
CVYB/I — cuctemsl ynpaBieHus 6a3aMua JaHHBIX

CAS-cucTeMBbl — CHCTEMBI KOMITBIOTEPHO# aIreOpsI

CAE-cucTeMBI — CHCTEMBI aBTOMAaTH3AUH HH)XEHEPHBIX pacdeToB

! O6mepoccuiicknii kTaccupuKaTop 3aHATHIA.

? Mpuxas MusTpyaa Poccun ot 29 ceHTa6ps 2014 r. Ne 6671 «O peecTpe NpodeCCHOHANLHBIX CTAHAAPTOB (NEPEYHE BHIOB
npodeccHoRaNbHON NeATeNEHOCTH)» (3aperncTprupoBa MunioctoM Poccun 19 HosGps 2014 r., peructpaumonnstii Ne 34779)
¢ U3MEHEHHEM, BHECEHHBIM NpHKa30M Muntpyna Poccun ot 9 mapra 2017 r. Ne 254n (3apeructpupoBad MuHioctoM Poccun
29 mapta 2017 1., peructpammonHsiit Ne 46168).

3 O6uwepoccuiickuil KIacCHPUKATOP BUAOB SKOHOMHMYECKOM JeATEILHOCTH.

4 Ipukas Muntpyna Poccnn, Munsapasa Poccun ot 31 nexa6ps 2020 r. Ne 9881/1420n «O6 yTBepKISHHH IEPEUHS BPEIHBIX
" M (MIM) OmacHeIX MNPOHM3BOJACTBEHHBIX (pakTOPOB M PaGOT, HPH BHINOJHEHHH KOTOPHIX I[IPOBOAATCA 0GA3aTENBHbIE
NpeJBapUTEIbHEIE MEIMIMHCKAE OCMOTPhl NpPH IOCTYIUIEHWH Ha paboTy M NEpHOAMYECKHE MEIHLMHCKHE OCMOTDED»
(3apeructpuposad MuntoctoM Poccuu 29 saBaps 2021 r., peructpaimonHsiii Ne 62278), peifctyer a0 1 ampens 2027r.;
npukas Munsgpasa Poccun ot 28 sHBaps 2021r. Ne29H «OO6 yrtBepxacHuH Ilopagka npoBeaeHH 00A3aTENBHBIX
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peaBapUTENbHEIX M MEPUOJHIECKHX MEIUIMHCKHX OCMOTPOB PaGOTHHKOB, HPEAyCMOTPEHHBIX YACTBHIO YETBEPTOM CTATHH
213 TpymoBoro kozekca Poccuiickoit Penepauuu, nepevHs MEAMHMHCKHX NPOTHBOIOKAa3aHUH K OCYIUECTBICHHIO paboT ¢
BPEAHBLIMH M (WIH) ONAaCHBIMHU MPOU3BOACTBEHHBIMH (haKTOpaMH, a Takke paboTaM, IPH BHITIONHEHHH KOTOPHIX HMPOBOIATCS
o0s3aTeNIbHBIE IIPEBAPUTENIBHBIE M IIEPHOIMIECKHE MEIUIHMHCKHE OCMOTPhI» (3aperncTpHpoBaH MunioctoM Poccuu
29 suBaps 2021r., perucTtpaumoHHeii Ne62277) ¢ H3MEHEHWIMHM, BHECEHHbIMM @puKazamMu Munsapasa Poccun
or 1 ¢espans 2022r. Ned4n (3apeructpupoBan MuHiocrom Poccuu 9 deppans 2022 r., peructpanuoHHsii Ne 67206),
oT 2 okrabpa 2024 r. Ne 5091 (3apeructpupoBan MuntoctoM Poccum 1 HoAGps 2024 r., peructpaumoHsbiii Ne 79994),
neiictyet go 1 anpeis 2027 1.

3 Ioctanosnenue IlpaButennctea Poccuiickoii Meaeparuu ot 16 centsOps 2020r. Ne 1479 «O6 yreepkacHun Ilpasun
IPOTHBOMOKApHOTO pexkuMa B Poccuiickoit ®enepanun», aeictByet 1o 31 nekabps 2026 r. BKIIHOYHTEIBHO.

¢ [Tocranosnenue [paBurensctea Poccuiickoii ®enepauuu ot 24 pexabps 2021 r. Ne 2464 «O nopsiake oGydeHHs O OXpaHe
TPyAa H NPOBEPKH 3HaHHUsA TpeOoBaHHii OXpaHsl TpyAa», AehcTryeT Ko 1 ceHTabps 2026 r.

7 EmuHbIi KBaTA(UKAUHOHHBII CIIPABOYHHUK AODKHOCTEH PYKOBOAMTENEH, CTIELHATTHCTOR M CITy KallHX.

8 O6wepoccuiickuii knaccudukarop npodeccuii paGounx, AOIKHOCTEH CITYKAUMX U TAPHQHLIX pazpAIoB.

° Tpukas MunnpocpeuteHusa Poccun ot 17 Mast 2022 r. Ne 336 «O6 yTBepkaeHHr nepeunel npodeccuii U crienHManbHOCTEH
cpenrero mpodecCHOHANBHOTO 00pa3soBaHMS M YCTAHOBJIEHHM COOTBETCTBHMA OTHEJNIBHBIX mpodeccHii W crenranbHOCTei
cpenHero mpodgeccHoHaNbHOrO 00pa3oBaHMs, YKa3aHHBIX B JTHX IEPEUHAX, NpodeccuiM H CHNELMUANBHOCTAM CpEeIHEero
npodeccHoHakHOro 00pa30BaHuMs, MEPeYHH KOTOPHIX YTBEPXKICHH INpPHKa3oM MHHHCTEpCTBA O0pa3soBaHHA W HAYKH
Poccuiickoit ®enepamun ot 29 oxtabpsa 2013 r. Ne 1199 «O6 yTBepxaeHuH nepedHeil mpodeccuii W CrieLHAIbHOCTEN
cpeaHero npodeccHoHaNBHOTO oOpa3oBaHuA» (3apeructpupoBaH Muntocrom Poccun 17 wronsa 2022 r., perucTpalMOHHEBIN
Ne 68887) ¢ usMeHeHMAMH, BHECEHHBIMH IpUKkazaMi MuHnpocsemeHus Poccunt ot 12 mas 2023 r. Ne 359 (3apeructpuporan
Mumnroctom Poccuu 9 mrons 2023 r., peructpaimoHHslil Ne 73797), ot 25 cenrabpsa 2023 r. Ne 717 (3apeructpupoBaH
Muntoctom Poccum 26 oktabps 2023 r., peructpannoHHbiif Ne 75754), ot 27 ampens 2024 r. Ne 289 (3apernctpuposaH
Mumnroctom Poccun 31 mas 2024 r., peructpauuonHsiii Ne 78367), ot 7 Hoa6ps 2024 r. Ne 782 (3apeructpupoBad MHUHIOCTOM
Poccun 10 nexabpsa 2024 r., peructpauuoHssiit Ne 80517), ot 25 mapra 2025 r. Ne 226 (3apeructpupoBad MunoctoM Poccun
29 anpensa 2025 r., peructpamuonHblii Ne 82008), ot 16 centadpa 2025 r. Ne 667 (3aperucrpupoBaH MunioctoM Poccun
16 oxt6ps 2025 r., peructpauuoHHbiii Ne 83852).

10 [Tpukas Muno6pHayku Poccuu ot 12 cenrsbps 2013 r. Ne 1061 «O6 yTBep)KICHHH NepedHEl CHENMANTBHOCTEH M
HanpaBJieHWH @OATOTOBKM Bhicmero o0pasoBaHus» (3aperucTpupoBaH MunioctoM Poccun 14 oktabpa 2013 r,
peructpanoHHslil Ne 30163) ¢ U3MeHEHHAMH, BHECEHHBIMH NpHKazaMu MuHoOpHayku Poccun ot 29 suBaps 2014 r. Ne 63
(3apeructpupoBad MunioctoM Poccum 28 ¢epans 2014 r., peructpauroHssiii Ne 31448), ot 20 asrycta 2014 r. Ne 1033
(3apeructpupoBad MuniocroM Poccum 3 cenrabps 2014 r., peructpauuonssiii Ne 33947), ot 13 oxrab6psa 2014 r. Ne 1313
(3apeructpupoBad MuHioctoM Poccum 13 HosaGps 2014 r., permctpauuoHHbiit Ne 34691), ot 25 mapra 2015 r. Ne 270
(3apeructpupoBaH MuHioctoM Poccuu 22 ampens 2015 r., perucrpammonssiif Ne 36994), or 1 okrabps 2015 r. Ne 1080
(3apeructpupoBaH MuntoctroM Poccuu 19 oxrabpa 2015 r., peructpanuonssiii Ne 39355), ot 1 gexabps 2016 r. Ne 1508
(zapeructpupoBaH Munioctom Poccun 20 nexabps 2016 r., perucrpanuonnsiii Ne 44807), ot 10 ampens 2017 r. Ne 320
(zapeructpupoBan Mumnioctom Poccru 10 mast 2017 r., peructpamuonssiif Ne 46662), ot 11 anpems 2017 r. Ne 328
(zapeructpupoBad MunioctoM Poccum 23 mions 2017 r., peructpauuonHsiii Ne 47167), ot 23 mapta 2018 r. Ne 210
(3apeructpupoBad Munroctom Poccnu 11 ampens 2018 r., peructpaumonnsiii Ne 50727), ot 30 aBrycra 2019 r. Ne 664
(3apeructpupoBad MunioctoM Poccuu 23 centabpa 2019 r., peructpammonHsiit Ne 56026), ot 15 anpens 2021 r. Ne 296
(3apeructpupoBan MuntoctoM Poccun 27 ampenst 2021 r., peructpaumonHsiit Ne 63245), ot 13 gexaGpa 2021 r. Ne 1229
(3apeructpupoBan MutiocroM Poccuu 13 anpenst 2022 r., peructpaumonHstit Ne 68183). B cootBeTcTBHH ¢ af3aneM ceIbMBIM
nyHKTa 2 mpuka3a MunoOpHayku Poccun ot 1 depaina 2022 r. Ne 89 (3apeructpupoBan MunroctoMm Poccuu 3 mapta 2022 r.,
peructpanoHHsiii Ne 67610) ¢ nm3sMeHeHHAMH, BHECEHHBIMHU npuka3aMu MuHoOpHayku Poccun ot 29 aBrycta 2022 r. Ne 822
(zapeructpupoBan MuntoctoM Poccun 15 HosOps 2022 r., peructpauuonHbiit Ne 70948), ot 2 aBrycra 2024 r. Ne 514
(zapeructpupoBan Munioctom Poccuu 16 aerycra 2024 r., peructpammonssiii Ne 79187) cpok neiictBuA orpaHuueH
10 1 centabps 2026 r.



