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Mpukas MuHTpyaa Poccun ot 15.09.2016 N 520H
"O6 yTBEpXXAEHMM NPOdEeCCUOHaNbHOro CTaHaapTa
"CneumanucT nNo TEXHONOMMK NPOU3B...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

3apeructpupoBaHo B MuHtocte Poccumn 27 ceHTtabpsa 2016 r. N 43833

MUHUCTEPCTBO TPYAA U COLMUATBHOW 3ALLUTLI POCCUNCKOWN ®EOEPALIMN

NMPUKA3
oT 15 ceHTAGpA 2016 r. N 520H

OB YTBEPXXOEHUN NPO®ECCUOHAINIBHOIO CTAHOAPTA
"CMNEUUANNCT NO TEXHONOIrnn NnPOU3BOACTBA MUKPO-
N HAHOPA3MEPHbIX 3JIEKTPOMEXAHUYECKUX CUCTEM"

B cooTtBetctBMM C nyHkTOM 16 [MpaBun paspaboTku n yTBEepxaeHus nNpodecCMoHarnbHbIX CTaHAapToB,
yTBEPXAEHHbIX nocTaHoBrneHnem [lpasutenbctBa Poccuiickonn ®epepauum ot 22 gaHeBapa 2013 r. N 23
(CobpaHue 3akoHopaTtenbcTBa Poccuickon ®enepauun, 2013, N 4, cT. 293; 2014, N 39, cT. 5266; 2016, N 21,
cT. 3002), npukasbiBato:

YTBEpauTb npunaraembli npodpeccuoHanbHbin ctaHgapT "Cneumanuct no TEXHONormm nPou3BOACTBA
MUKPO- M HAHOPa3MepPHbIX ANEKTPOMEXaHUYECKNX CUCTEM".

MuHucTp
M.A.TOMUITNH

YTBEpXKaeH

npukasom MuHucTepcTBa Tpyaa
N coLmanbHOM 3aLuThl
Poccuiickon depepaumm

oT 15 ceHTa6ps 2016 r. N 520H

NPO®ECCUOHANBbHbLIW CTAHOAPT
CNEUMANUCT

Nno TEXHONOIMMn nPonU3BOACTBA MUKPO- U HAHOPA3MEPHbIX
ANEKTPOMEXAHUYECKUX CUCTEM

852

PerncrpaunoHHbIn Homep

|. Obwue cBepeHus

TexHonornsa npon3BoAcTBa MUKPO- M HAHOPA3MEPHbIX 3MEKTPOMEXaHUYECKMX 29.008
cucTem

(HaMmeHoBaHwWe Buaa NpodeccuoHanbHOM eATENbHOCTH) Kog

OcHoBHas uenb Buga npodeccnoHansHon eaTenbHOCTY:
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Mpukas MuHTpyaa Poccun ot 15.09.2016 N 520H

"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa

"Cneumanunct no TeEXHONOrMu Npomss...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

Pa3pa60TKa, nogaepXaHue n pasButTue TexHOororn4eckoro npouecca npomn3soacTtea MUKPO- U
HaHOpPa3MepPHbIX ANMEKTPOMEXaHNYECKNX CUCTEM

"pynna 3aHATMR:

2111 DU3MKN 1 aCTPOHOMbI 2141 WHxeHepbl B NPOMBILLIEHHOCTM M Ha
npounsBoAcTBe

2144 MHXeHepbl-MexaHnKn 2152 MHXeHepbI-3NeKTPOHUKN

(kog OK3 <1>) (HaMmeHoBaHue) (kog OK3) (HanmeHoBaHue)

OTHeceHuWe K BuaaM 3KOHOMUYECKON OeATENbHOCTU:

26.11 [Mpon3BOACTBO 31IEMEHTOB AMEKTPOHHOM annapaTypbl
26.5 Mpoun3BoacTBO KOHTPOMNBHO-U3MEPUTESNBHbBIX Y HABUTALMOHHbBIX NPUBopPoB 1
annapartoB; NPON3BOACTBO 4YacoB
721 Hay4Hble nccnegosanus 1 paspaboTkm B 0611acTn eCTECTBEHHbIX U TEXHUYECKNX
HayK
(koo OKB3[ (HaumeHoBaHWe BMAa 9KOHOMUYECKON AeATENBHOCTN)
<2>)

[I. Onucanne TpyaoBbIX yHKUNIA, BXOOAALLNX
B NpodpeccroHanbHbI cTaHaapT (PyHKUMOHanNbHas KapTa Buga

npodeccnoHanbHon AeAaTensHOCTI)

O606LeHHble TpyaoBble PYHKLMK

Tpynosble yHKLMK

N3roToBMEHUs
3NEeKTPOMEXaHNYeCKON CUCTEMBI,
dopMMpOBaHUE NEPEYHS
0o6opyaoBaHus u
nocnegoBaTenbHOCTH
HeobxoauMbIx Ans ee
N3roTOBIEHUS TEXHOMOMMYECKNX
Moaynen n eanHNYHbIX onepawmn

Kon, HauMeHoBaHue YPOBEHb HauMeHoBaHue Kon, YPOBEHb
KBanu (mopypoBe
duka Hb)

ummn KBanuduka
Lmmn
A MoaenuposaHue 6 AHanns3 KOHCTPYKLUA K A/01.6 6
TEXHONMOrNYECKNX TEXHOJSI0MMIA U3rOTOBIEHUST MUKPO-
MOoAynen n npoLeccoB N HaHOpPa3MepHbIX
Ans npomsBoacTea 3NEKTPOMEXaHNYECKUX CUCTEM MO
MUKPO- U CYLLIECTBYIOLLIMM NCTOYHMKAM
HaHOpa3MepHbIX WMHpopmMaLum
3EKTPOMEXAHNYECKMX
cucTem OnpegeneHne atanos A/02.6 6

HafeXHasa npaBoBas noaaepXxka
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Mpukas MuHTpyaa Poccun ot 15.09.2016 N 520H
"O6 yTBEpXXAEHMM NPOdEeCCUOHaNbHOro CTaHaapTa
"CneumanucT nNo TEXHONOMMK NPOU3B...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

MogenupoBsaHue u pacyet A/03.6 6
TpebyeMbIX BXOAHbIX U BbIXOAHbIX
napameTpOB TEXHOMOMMYECKNX

onepauuni
B PaspaboTka 6 PaspaboTtka metoauk attectaumn | B/01.6 6
TEXHOJOTMYECKON TEXHOMNOrnyecknx npoL,eccos,
OOKyMeHTauun ans METOANK BXOAHOMO U BbIXOLHOTO
NpOM3BOACTBA MUKPO- U MEXOMepaLMOHHOrO KOHTPOMs Npu
HaHOpPa3MepHbIX NPOM3BOACTBE MUKPO- U
3MEKTPOMEXAHUYECKMX HaHOpa3MepHbIX
cucTem 3MNEKTPOMEXaHNYECKUX CUCTEM
CocTaBneHue onepaumoHHbIX 1 B/02.6 6
MapLUPYTHbIX TEXHOMNOrMYECKUX
KapT
PaspaboTka pernameHToB B/03.6 6

MEPONPUSATUIA NO aHanMay u
YCTpPaHeHMIo NpuynH bpaka

C PaspaboTka mapLpyTta 7 PaspaboTka n yTBEepxaeHue Cc/01.7 7
N3roTOBMEHUS MUKPO- U TEXHUYECKOro 3aJaHus Ha
HaHOpPa3MepHbIX pa3paboTky MapLupyTa u
3NEKTPOMEXaHNYECKNX KOMIMIEeKTa TEXHONOMMYECKOn
cucTem [OKyMeHTauum
AKkcnepMMmeHTanbHasa npoBepka Cl02.7 7

NpoLEeCCoB, MUKPOMapPLLPYTOB U
obbeanHeHne nx B obLmn
MapLUpyT U3roTOBNEHUA MUKPO- U
HaHOpPa3MepHbIX
3NEeKTPOMeXaHN4YeCKUX CUCTEM

dopMnpoBaHne N yTBEPXKAEHME C/03.7 7
KOMMMNEeKTa TEXHOTOrMYEeCKomn
[OKYMeHTaLuMn Ha MapLupyT
N3roTOBMEHUSA MUKPO- U
HaHopa3MepHbIX
3MEKTPOMEXaHNYECKUX CUCTEM

D | ConpoBoxaeHue 7 MOHUTOPUHT TEXHONOrMYECKNX D/01.7 7
NPON3BOACTBEHHOIO npoLeccoB NPOM3BOACTBA MUKPO-
UMKIa U3roToBneHns 1 HaHOPa3MepHbIX
MWKPO- 1 3MeKTPOMEXaHNYeCKNX CUCTem
HaHopa3MepHbIX
ANeKTpoOMeXaHUYeCKnx OpraHusauus n nposegeHue D/02.7 7
cucTem MepONpUATUIA No 0BecneyveHmno
NPON3BOACTBA MUKPO- U
HaHopa3MepHbIX

3NEKTPOMEXaHNYECKUX CUCTEM
HeobxoaMMOol OCHacTKOM U
pacxoaHbIMM MaTepuanamu

AHanuns un yctpaHeHue npuymnH D/03.7 7
OTKINOHEHWI BbIXOOHbIX
napamMeTpoB TEXHOSIOrMYeCcKomn
onepauumn
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

NoaroToBka TEXHUYECKUX D/04.7 7
peLleHnn No onTuMmMsaunm
TEXHOSI0rM4YecKoro npouecca
W3roTOBMEHUS MUKPO- U
HaHOpPa3MepHbIX
3NEeKTPOMEXaHNYECKUX CUCTEM

OcyLiecTBneHne KOHTpons D/05.7 7
cobntoaeHNst TEXHOMNOrMYeCcKom
ONCUMMIMHBI Ha
NPOU3BOACTBEHHBIX y4acTKax

E MpoBeneHne 7 OpraHu3auus u nposeaeHne E/01.7 7

KCMepPUMEHTaNbHbIX 3KCnepuMeHTanbHbIX

uccriefoBaHuin, nccrnefoBaHUm TEXHOOMMYECKMX

MogepHu3auns MoZynen n NpoLeccoB

TEXHOJOTMYECKOro

MapLupyTa BbinonHeHne meponpusTui no E/02.7 7

NpOM3BOACTBA MUKPO- U BHeApeHuto paspaboTaHHbIX

HaHOpPa3MepHbIX npoLeccoB 1 MapLUpyTOB B

3ANEKTPOMEXAHNYECKNX CepUNHOe NPOM3BOLCTBO

cUCTEM
lMnaHnpoBaHne paboT no E/03.7 7
nepeocHaLLeHuo

NPON3BOACTBEHHbLIX Y4aCTKOB
HOBBIMW TEXHOSTOTMYECKMM 1
aHanuTM4yeckum obopyaoBaHmEM,
OCHacTKoOW U MaTepuanamu

[ll. XapakTepucTnka 0606LEeHHbIX TPYA0BbIX (YHKLUA

3.1. O6obeHHasa TpyaoBas pyHKUNS

MopgenupoBaHue TEXHONOMMYECKMX
Mozynen n npoLeccoB And
YpoBeHb
HanmeHoBaHne nNpon3BoaCTBa MUKPO- 1 Kon A 6
KBanudunkauum
HaHOpPa3MepHbIX
3NEKTPOMEXAHNYECKUX CUCTEM
lMpoucxoxaoeHve
2 3anMcTBOBaHO U3
06001 EeHHON Opwurunan X opUrMHana
TPyaoBon doyHKLUN
Ko PerncrpaunoHHbIn
opurnHana HOoMep
npod)eccnoHasnbHOro
cTaHpapTa

Bo3moxHbIe HanmeHoBaHNA | IHXeHep-3neKTPoHMK N0 MOAENMPOBaHMIO
OOIMKHOCTEN, Nnpodeccuia
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

n 0by4deHnto

TpeboBaHusa kK 06pasoBaHuio

Boiclwee obpasoBaHue - 6bakanaspuaT

TpeboBaHus K ONbITY -
npakTuyeckon paboTbl

paboTte

OcoGhble ycnoBus fomnycka K

MpoxoxpaeHne obsizaTenbHbIX NPeABapUTENbHbIX (MPY NOCTYNNEHUN
Ha paboTy) U NepMoaNYECKNX MEQULIMHCKMX OCMOTPOB
(obcrneqoBaHnin), a Takke BHEOYEPEOHbIX MEOULIMHCKUX OCMOTPOB
(o6cnepoBaHnin) B nopsake, yCTaHOBNEHHOM 3aKOHOA4ATENBCTBOM
Poccuiickon ®egepauyum <3>

MHCTpyKTax no oxpaHe Tpyda <4>

Lpyrne xapakrepucTunkm

[lononHuTenbHble NPodeccmoHarbHble NPorpamMmmebl - IPOrpamMmbl
NOBbILLIEHWS! KBANMPUKaLIMN Mo NPOUMI0 AEATENBHOCTU

JononHutenbHble XapaKTepUCTUKN:

HanmeHoBaHue Kop HaumeHoBaHve 6a30Bow rpynnbl, 4OMKHOCTU (Npodeccum) unm
AOKyMeHTa cneumanbHOCTU

OK3 2111 DU3NKM 1 aCTPOHOMbI
2141 NHxxeHepbl B NPOMBILLFIEHHOCTM U Ha NPOU3BOACTBE
2144 NHxXeHepbl-MexaHKn
2152 NHxxeHepbI-aneKTPOHNKN

EKC <5> - NHxeHep-TexHonor (TEXHOMOr)

OKMNATP <6> 22854 UHxeHep-TexHonor
22864 NHXXeHep-aneKkTpoHUK

OKCO <7> 150600 | MaTepuanoBegeHue 1 TEXHOMNOIrMSA HOBbIX MaTeprarnos
210100 | OneKTpoHMKa N MUKPOIMEKTPOHMKA
210108 | MukpocucTemMHasi TEXHMKa
210200 |[MpoekTMpoBaHME 1 TEXHOMNOMMSA ANIEKTPOHHBIX CPEACTB
210600 |HaHoTexHonorus

3.1.1. TpypoBas dyHKUmMSA

HanmeHoBaHne

AHanm3 KOHCTPYKLMIN N TEXHONOMMN
N3roTOBIEHNSI MUKPO- U
HaHopa3MepHbIX
3MeKTPOMEXaHNYECKUX CUCTEM MO
CYLLEeCTBYIOLLMM NCTOYHMKaM

NMHpopmaunm

YpoBeHb
Kog A/01.6 (nopypoBeHb)

KBanudunkauum

HafeXHasa npaBoBas noaaepXxka
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"O6 yTBEpXXAEHMM NPOdEeCCUOHaNbHOro CTaHaapTa
"CneumanucT nNo TEXHONOMMK NPOU3B...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

MNpouncx HU MMCTBOBAaHO U
poncxoxaeHue OpuruHarn X 3anmcTBOBaHO U3
TPyAoBOKn hyHKLNN opurmHana
Kop, PerncrpaunoHHbIn
opuruHana HOomep
npodeccnoHanbLHoro
cTaHgapTa
TpyaoBble AenCTBMSA Monck wn cuctematu3aumsa HayyHbIX CBEAEHUMM O  KOHCTPYKUUSX,

mMaTepuanax, MapLlpyTtax n3rotoeneHuna un O60py,D,OBaHMI/I, NCNoJb3yeMblX
ana co3gaHna MUKPO- U HAHOPa3MeEPHbIX 3NTEKTPOMEXaHNYEeCKMX CUCTEM

ConoctaBrieHMe  XapakTepucTUK M MapameTpoB  CYLLECTBYHOLLMX
KOHCTPYKLMA MUKPO- U HaHOPa3MepHbIX 3MEeKTPOMEXaHUYECKUX CUCTEM U
MCMOmMb3yeMbIX B HUX MaTepuanos, HEOBGXOAMMbIX AMA WX M3roTOBEHUs
TEXHOINOrMYecKMX NpoLEeccoB U 06opyaoBaHus

Pa3spaboTka TEXHUKO-3KOHOMMYECKOro 00O0CHOBaHMs Bblbopa aHamnora
co3gaBaeMblX MUKPO- M HAHOPA3MepPHbIX SNTEKTPOMEXaHNYECKNX CUCTEM

MpoBeneHne CcpaBHUTENbHOM TEXHUKO-9KOHOMUYECKOM OLIeHKH
TaKTUKO-TEXHUYECKUX MapaMeTpoB W 3KCMyaTauMOHHbIX MNokasaTeneit
BbIGpPaHHbIX CTPYKTYPHBbIX W MPUHLMMIMAMBHBIX CXEM KOHCTPYKTMBHBIX
pEeLUEHNA MUKPO- M HAHOPa3MEPHbIX ANEKTPOMEXAHUYECKUX CUCTEM

AHanus (bI/ISVI‘-IeCKVIX N TEXHOJIONMYEeCKnX npuHUMNOB, 3aJi0OXKEeHHbIX B
KOHCTPYKUUIO eneKTpomexaqueCKon CUCTEMDI

AHanus cyLecTBYIOLUMX METOLOB M MapLUPYTOB (DOPMUPOBAHUS MUKPO- U
HaHOCTPYKTYpP, BXOAALWMX B KOHCTPYKLMIO MUKPO- U HaHOpa3MepHbIX
3MEKTPOMEXaAHUYECKMX CUCTEM, a TakKkKe CBOWCTB MaTtepuarnoB U UX
KOMBUHaLWMIA, BXOOSILLMX B KOHCTPYKLMIO U onpeaensiowumx paboty

PaspaboTka TpeboBaHWU K PU3UKO-TEXHOMNOTMMUYECKUM U KOHCTPYKTUBHbLIM
XapaKTepUCTMKaM 3feMEeHTOB KOHCTPYKUMM MMUKPO- U HaHopasMepHbIX
3MEeKTPOMEXaHNYECKNX CUCTEM

Heobxogumble ymeHus | PabotaTb ¢ ne4yaTHbIMU 1 ANEKTPOHHBIMWU UCTOYHUKaMU MHpopmaLmm

O6pabaTblBaTb M CUCTEMAaTU3NPOBATb MOMYYEHHY0 MHGOpPMaLUUo Mo
MUKPO- U HAHOPA3MEPHbLIM 3TIEKTPOMEXaHUYECKMM CUCTEMaM

Ol'lpeﬂ,ej'lﬂTb nepcnekTnBHble HanpaBleHUA Hay4HbIX nccrnegoBaHui U
pa3pa60TOK, CBA3aHHbIX C CO3JaHMEM MUKPO- W HaHOpa3MepPHbIX
ANEKTPOMEXaHNYECKNX CNCTEM

BoisBnaTe  Hambornee  BaxHble napamMeTpbl M XapaKTepuCTUKK
NepCrnekTUBHbIX KOHCTPYKUWUA, MaTepuarnoB, TEXHOMOMMYECKNX NMpPOLECCOB
n obopyanoBaHus

dopmynMpoBaTh KpUTEPUM CPaBHEHMUSI CYLLECTBYIOLMX U NEPCNeKTUBHbIX
KOHCTPYKLWMI, MaTepuarnos, TEXHONMOMMYECKUX NpoLeccoB 1 06opyaoBaHus,
ucnonb3yemblx B MPOU3BOACTBE  MUKPO- U HaHOpa3MepHbIX
3MEKTPOMEXAHUYECKUX CUCTEM

AHaJ'IVI3VIpOBaTb KOHCTPYKUUIO U TEXHOJIONnK WU3rotoBleHNd MUKPO- U
HaHOpPa3MepHbIX 3JIEKTPOMEXaHUYECKNX CUCTEM, BbIABNATb I'IpO6J'IeMHbIe
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

ANeMeHTbl N y4aCTKn

Heobxoammble 3HaHus | CTpyKTypa CYLLECTBYIOLUMX KOHCTPYKLUMIA UM TEXHONOMMYECKMX MpOLEeCcCoB
NPOV3BOACTBA MUKPO- Y HAHOPA3MEpPHbIX 3MEKTPOMEXaHNYECKNX CUCTEM

MVIpOBbIe OOCTWXKEeHNs B obnactu pa3pa60TKV| n npon3soacTtBa MUKPO- U
HaHOpa3MepHbIX 3J1IEKTPOMEXaHNYECKNX CNCTEM

XapaKTepI/ICTI/IKM npoaykumn nmgepos B obnactu npoun3soacTBa MUKPO- U
HaHOpa3MepHbIX 3N1EKTPOMEXaHNYECKNX CUCTEM

BasoBble TexHorornyeckme mnpouecchl, obopygoBaHME W MapLipyThl
N3roTOBMEHNA MUKPO- Y HaHOPa3MEpPHbIX 3MEKTPOMEXaHNYECKUX CUCTEM

MeTopapbl, MapLuwpyThbl n cpencrtea I'IpI/I60pHO-TeXHOﬂOFVI‘-IeCKOFO
MoaenmMpoBaHnA TEXHOJIOTMYECKMX MpoLecCcoB, Mop,yneﬁ n MapupyTtoB
NU3roToBJ1IEHUA MUKPO- N HAHOPA3MEPHbLIX 3JTIEKTPOMEXaHN4YECKMX CUCTEM

MeToabl pacuyeTa, NPOEKTUPOBAHWUS, KOHCTPYMPOBaHMSA M MoJepHU3aLuu
MUKPO- U HaHopasMepHbIX  3MIeKTPOMEXaHWYEeCKMX  CUCTEM  C
MCMOSb30BAHMEM CUCTEM aBTOMAaTM3VMPOBaAHHOIO TMPOEKTUPOBAHUS U
KOMMbIOTEPHbIX CPEACTB

MeTogmku NPOEKTNPOBaAHNA  CIOXHbIX MUKPO- W  HaHOpa3MepHbIX
ANEKTPOMEXaHNYECKNX CUCTEM

TexHUYeCcKUn aHrmMNCKUA S3blk B 0Bnactm HaHO- N MUKPOCUCTEMHOM
TEXHUKM

TpeboBaHUs CUCTEMbI  SKOMNOTMYECKOrOo MeHemKMeHTa U  CUCTEMb
MeHeIKMeHTa NPOon3BOACTBEHHON 6e30MacHOCTU U 300POBbS

Ipyrve :
XapaKTepUCTukun

3.1.2. Tpynosas pyHKUMSA

On peneneHmne atanoB

N3roTOBMEHNS
3M1EKTPOMEXAHNYECKOWN CUCTEMBI,
hopmMupoBaHme NepeyHs YpoBeHb
HavnmeHoBaHue obopynoBaHusa n Koo |A/02.6 (nogypoBeHb) 6
nocrneaoBaTenbHOCTU KBanudmkaumm

HeobxoauMbIX ons ee
N3roTOBIEHUSI TEXHOMOMMYECKUX
Moaynen n egUHUYHbLIX onepaummn

MpoucxoxaeHve 3aMMCTBOBaHO 13
g OpwurunHan X
TPYZ4OBOW hyHKLMM opurnHana
Kon PerncrpaunoHHbIn
opurnHana HoMep
npodeccroHanbHoro
cTangapTa
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[ata coxpaHeHus: 23.08.2021

TpynoBble gencTeums AHanua TpeboBaHUA K U3NKO-TEXHONOTMYECKUM U  KOHCTPYKTUBHbLIM
XapakTepucTukam 9reMeHTOB KOHCTPYKLUW MUKPO- U HaHOPa3MepHbIX
3MeKTPOMEXaHNYEeCKUX CUCTEM

Knaccudpmkaumss 1 rpynnMpoBaHne OOBLEKTOB MPOWM3BOACTBA MUKPO- U
HaHOpPa3MepPHbIX 3NEKTPOMEXAHNYECKUX CUCTEM

KonnyectBeHHas oOueHKa rpynn 00beKToB npon3sBoacTtea MUKPO- U
HaHOpa3MepHbIX 3N1IeKTpoMexXaHN4YeCKnx cnctem

Bbl60p 6a30BOro TUMOBOIrO TEXHOJOMMYECKOTO npouecca un3roTtoBneHuda
MUKPO- N HAHOPAa3MEPHbIX ANTEKTPOMEXaHNYECKNX CUCTEM

Bbibop TexHomormdeckor 6asbl  AnNA  NPOM3BOACTBA  MMUKPO- U
HaHOpa3MepPHbIX 3NEKTPOMEXAHNYECKNX CUCTEM

Pa3paboTka onvMcaHusi OCHOBHbIX 3TaroB M3roTOBIEHUs, a Takke Habopa
HeobxoOMMbIX O MPOM3BOACTBA  MMKPO- UM HaHOpasMepHbIX
AMEKTPOMEXaHNYECKUX CUCTEM 6asoBblX TEXHOMOTMYECKUX Moaynen wu
rPynn eAMHNUYHBLIX TEXHOMOMMYECKUX onepaLmin, BXOOALLMX B UX COCTaB

PaspaboTka TexHMYeckoro 3agaHuss Ha npoBedeHve paboT o
MOZENMPOBAHNIO TEXHOIOTMYECKUX oOnepauuii, Mogynen u MapuipyTa
M3roTOBMNEHNA MUKPO- Y HaHOPa3MepPHbIX 3MEKTPOMEXaHNYECKUX CUCTEM

Heobxogumble yYMEeHUaA CO6I/|paTb M aHanmanposatb HaAYyYHO-TEXHUYECKYH |/|H¢)opmau,mo no
ncnosb3yemMbiM KOHCTPYKUNAM MUKpPO- n HaHOopa3MepHbIX
AIieKTpoMexaHN4eCKnx cucrtem, npuHUmMnam wux paGOTbI, MCnoJib3yeMbIM
mMmaTtepuanam n metogam U3rotoBlieHUsA

PaspabaTbiBaTb  pabouse nnaHbl W NporpaMMbl  NPOBeAEHUs
KOHCTPYKTOPCKO-TEXHOIOMMYECKUX UCCIIefoBaHNI

OnpegenaTe uUenun W GOPMYyNMPOBaTh 3ajayn  MOLENMPOBAHUSA U
pa3paboTkn TEeXHONMOrMYEeCKNX NPOLECCOB, TEXHOMOIMYECKUX Moaynew u
MapLLpyTOB N3roTOBMNEHUS MWKpO- " HaHopa3MepHbIX
3MEeKTPOMEXaHNYECKUX CUCTEM

PaspabaTtbiBaTb TexHW4eckuMe 3afaHus Ha MccrnegoBaHMsa U pa3paboTky
TEXHOMOIMYECKMX MoAyren Un npoueccoB Mpou3BoACTBA MUKPO- U
HaHOpa3MepHbIX 3NEKTPOMEXaHUYECKNX CUCTEM

Pa6oTtaTb B cocTaBe NPOEKTHOW rpynnbl

OnpegensTe BUA, NOpPAOOK NPOBEOEHWS M OCHOBHbIE TeXHONormyeckue
napamMeTpbl onepawuii

FOTOBWUTL Hay4YHO-TEXHMYECKME OTYeTbl, Nybnukauum no pesynbrTaTam
BbINOJIHEHHBIX NCCINEL0BaHUN

FoTOBMTL MaTepuanbl MO  3aWuTe OOBbEKTOB  MHTENNeKTyanbHON
cobCTBEHHOCTH

Heobxogumble 3HaHust | basoBble NpUHUUNbI (byHKLl,I/IOHVIpOBaHI/Iﬂ N KOHCTPYKUMN TUMOBbLIX MUKPO-
1N HaHOpa3MepPHbIX 3J1EKTPOMEXaHNYECKNX CUCTEM

OcHoBbl MaTepuanosegeHus
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OcHosBbl MUKPOMEXaHUKN 1 conpomMarta

MpyHUMNbl paboTbl U BO3MOXHOCTM OBOPYAOBAHUSI, UCMOMb3YEeMOro Mnpu
NMPOV3BOACTBE MMKPO- Y HAHOPA3MEPHbIX 3NTEKTPOMEXaHNYECKUX CUCTEM

BbasoBble TexHoOnorn4yeckme npoueccbl 1 MapLpyTbl U3roToOBNEHNA MUKPO-
N HaHOpPa3MepPHbIX 3NMIEKTPOMEXaHNYECKNX CUCTEM

DU3NKO-XMMMYeckme npoueccbl, 3alloXXeHHble B OCHOBY ©a30BbIX
TEXHOIOrn4yeckmnx onepau,w7|, OCHOBHbl€ BXOOHble N BbIXOAHbIE NapamMmeTpbl
TEXHOJI0NNM4YeCcKmnx onepaLum?l, MCnoJib3yeMblX Npun npon3BoacTtese MUKPO- U
HaHOpa3MepHbIX 3N1EKTPOMEXaHNYECKNX CUCTEM

OcCHOBHbIe cBOMCTBa mMmaTtepuanos, MCNoNb3yeMbIX B TUNOBbIX
KOHCTPYKUMAX MUKPO- N HAHOPa3MepPHbIX 3N1IEKTPOMEXaHNYeCKNX CMCTtemM

MeToabl pacyeTa MNapaMeTPOB M OCHOBHbLIX XapaKTepUCTUK Moaenen,
UCMOSb3yeMbIX MpPYU  MPOEKTUPOBAHUM  MWUKPO- U HaHOpPa3MEepHbIX
3MEeKTPOMEXaHNYECKNX CUCTEM

OcCHOBHble nporpaMMHble KOMIMIEKChI, ncnonb3yemMble ans
MOZENNPOBaHNA TEXHONOIMYECKUX MPOLLECCOB M MapLIpyTOB CO34aHUs
MWKPO- U HAHOPA3MEPHbIX 3IEKTPOMEXAHNYECKMX CUCTEM

TexXHUYEeCKUIn aHrMUACKMIA A3blk B 0BnactM HaHO- U MUKPOCUCTEMHOM
TEXHUKN

TpeﬁoBava CUCTEMDbI 9KOJorm4eckoro MeHeOXXMeHTa n CUCTEMDbI
MeHe)KMEHTa NPon3BOACTBEHHON 6e30MacHOCTU 1 340POBbS

Apyrve -
XapaKTePUCTUKM

3.1.3. TpyaoBasg yHKUnA

MogenvnpoBaHue n pacyeT
Tpe% eMFI):IX on,qu|F>)< N BbIXOOHbIX YpoBeHb
HanmeHoBaHwue Y Kog |A/03.6 (nogypoBeHb) 6
napameTpoB TEXHOSTOMMYECKMX
v KBanudpmkaumm
onepauun
MNpowucx HU MMCTBOBAHO U
poncxoxaeHue OpurvHar X 3aMmcTBOBaHO 13
TPyAoBOM hyHKLMN opuruHana
Kopg PerncrpaunoHHbIn
opuruHana HOoMep
npodeccnoHansHoro
cTaHgapTa
Tpynosble oencTeus AHanmns TEXHONOrn4Yeckomn OOKYMeHTaumm 7] BblaeneHne
CTPYKTypoOBpasyoLwmx onepauni, rpynn onepaumi Unm TeXHONormyeckmx

6nokoB

dopmupoBaHMe MOAENU  TEXHOSNOrMYECKOro  Maplipyta B cpede
NPUBOPHO-TEXHONOMMYECKOr0 MOAENMPOBAHUS
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KanubpoBka napameTpoB MoAenen TEXHOMOMMYEeCKUX onepauun no
UMEKLUMCS  IKCMEPUMEHTarnbHbIM  AaHHbIM B COOTBETCTBUM  C
TpeboBaHNSIMM TEXHUYECKOTO 3aaHNst

AHanu3 pesynbTaToB MOOENMPOBaHUSA W MOArOTOBKA PEeKOMeHAauui no
nocneaoBaTeribHOCTAM U PeXnMam TEXHOMOMMYEcKMX onepawuii

PaspaboTka TEXHUYECKNX TpeboBaHWi K XapakTepucTvkam
YHKUMOHaMNbHbLIX CMoeB, napameTpam YHKLUMOHAMbHbLIX 3MEMEHTOB,
BXOAHbIM W BbIXOAHbIM nNapamMeTpaM TeXHOJTorm4ecknx Mo,qyne|7| n
onepauun

dopmynupoBaHMe Ueneir M 3agad  npoeedeHuss  paGoT  no
aKcneprMeHTarnbHoM pa3paboTke TEXHOMOMMYECKnX npoLeccos
NMPOV3BOACTBA MUKPO- Y HAHOPA3MEpPHbIX SMEKTPOMEXaHNYECKNUX CUCTEM

Pa3spaboTka TexHMYeckoro 3agaHusi Ha pas3paboTKy MapLIpyTHbIX W
OMepauMoHHbIX  KapT  MNPOM3BOACTBA MMKPO- U HaHOpa3MepHbIX
3MEKTPOMEXaHNYECKUX CUCTEM Ha OCHOBE MNPOBEAEHHOr0 aHanusa W
AaHHbIX MOAENMPOBaHNA

Heobxogumble YMEeHUaA CocTtaBnsiTb  TEXHONOrMYecKnin MapLlwpyT Ha A3blKe BbICOKOIO YpOBHA
COOTBeTCTBYIOLLI,eIZ CUCTEMbl aBTOMAaTU3NPOBAHHOIO NPOEKTNpoOBaAHNA

BusyanuaupoBaTb pe3ynbTatbl MOAENNPOBAHMUS

MpousBoanTb KanMOPOBKY MNapamMeTpoB MOAENEN TEXHONOMMYECKMX
onepauumn

AHaHMSMpOBaTb pe3ynbTaTtbl MOAENNPOBAHUA N TOTOBUTb peKoMeHOauuu
no 3KcnepwmeHTaan017| 0Tpa60TKe TEXHOJTIOTNMYECKUNX PpEXNMOB

BbI6VIpaTb METOOUKM U cCcpeactsa MoaennpoBaHUA TexXHONOrm4Yeckmnx
npoueccoB

npOI/I3BOD,I/ITb KOMMNbOTEPHOE MOoOeTnpoBaHue 0a30BbIX TEXHONOIMYECKNX
npoueccoB, ncnosibyemMmbiX Ana U3rotoBrieHNA MUKPO- U HAaHOPa3MepPHbIX
ANeKTpoMexaHN4YeCKMX CUCTEM

WMcnonb3oBaTtb (*)yHKLI,VIOHaJ'IbeIe BO3MOXHOCTU NporpaMMHbIX MNaKeToB
cucrem FIpl/|60pHO-TeXHOJ'IOFVI‘-|eCKOFO mMmoaennpoBaHuA

PaspabatbiBate  pabouve nnaHbl M NporpaMMbl  NPOBEOEHUS
KOHCTPYKTOPCKO-TEXHONMOIMYECKNX UCCrneoBaHuin

PaspabaTbiBaTb  TEXHMYECKME  3afdaHMsl Ha  SKCMEPUMEHTasbHYLo
pa3paboTKy TEeXHOMOrMYecKMX MPOLIeCCOB MPOM3BOACTBA MUKPO- U
HaHopa3MepHbIX 3MEeKTPOMEXaHUYECKUX CUCTEM

CocTaBnsTb Hay4YHO-TEXHNYECKNE OTHEThI, ny6n|/||<au,vw| no pesyrnbTatamMm
BbIMOSTHEHHbIX UCCeaOBaHUN

Heobxogumble 3HaHus | MeTtoapbl, MapLpyThbl n cpencrtea I'IpM60pHO-TeXHOJ'IOFW-IeCKOFO
MoaennMpoBaHNA TEXHOJIOMTMYECKMX MpoLEeCCOB, Mop,yne|7| n MapupyTtoB
N3roToBJ1IEHNA MUKPO- N HAHOPA3MEPHbIX 3JTEKTPOMEXaHNYECKMNX CUCTEM

CTpykTypa CyLLECTBYIOLUMX KOHCTPYKUUA MUKPO- M HaHOpasMepHbIX
3MNEKTPOMEXaHNYECKUX CUCTEM
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[ata coxpaHeHus: 23.08.2021

MVIpOBbIe OOCTWXEHUs B obnactu pa3pa60TKV| N npon3soacTtea MUKpPO- U
HaHOpa3MepHbIX 3N1IeKTpoOMeXaHN4YeCKnx cnctem

MeToguku n npmemMbl Hay4HOro nccnenoBsaHuA

basoBble TexHomnorn4yeckune npouecchl,
N3roToBl1IEHUA MUKPO- N HAHOPA3MeEPHbIX 3JTIeKTPOMEeXaHN4YEeCKMX CUCTEM

obopyaoBaHMe u  MapLUpyThl

Haquble HanpasneHna pas3BuTua

pa3paboTku,

npon3ssoactea u
NPUMEHEHNA MUKPO- N HAHOPAa3MeEPHbIX 3NTEKTPOMEXaHNYECKNX CUCTEM

MeTogmku NPOEKTNpPOBaHNA

CIOXHbIX
HaHOpa3MepHbIX 3N1EKTPOMEXaHNYECKNX CUCTEM

TEXHNYECKNX

MUKPO-  ©

MeTogukn pacyeta 3SKOHOMUYECKON 9GPEEKTUBHOCTU TEXHOMOrMYECKUX
MUKPO- U HAHOPA3MEPHbIX 3NIEKTPOMEXAHNYECKUX NPOLIECCOB

TexHN4YeCcKUn aHrMUACKMIA A3blk B 0BNacTM HaHO- U MUKPOCUCTEMHOM

TEXHUKM
TpeboBaHUs CUCTEMbI  3KOMOMMYECKOTO  MeEHeKMeHTa CUCTEMbI
MeHeIKMeHTa NPon3BOACTBEHHOM 6e30MacHOCTU 1 300POBbS
Apyrve -
XapaKTepuUCTUKM
3.2. O60obuweHHasa TpygoBas pyHKUNS
PaspaboTtka TexHonorn4eckon
KyMEeHTauumM ansi NpovM3BOACTB BEHb
HanmeHoBaHue AoKymeHTaLn A pOM3BOACTBA Kog B Ypose 6
MUWKPO- M HAHOPa3MepPHbIX KBanudmkaumm
3NEKTPOMEXAHNYECKUX CUCTEM
MNpoucxoxoeHne
2 MMCTBOBAHO U
06006LLEHHOM OpuruHan X 3aUMCTBOBAHO 13
M opurnHana
TPYLOBOW hyHKLMK
Koga PernctpaunoHHbIn
opurnHana Homep
npodeccroHanbHoro
cTangapTa

BoamoxHble
HauMeHoBaHus
JOJKHOCTEN,
npodeccun

MH)KeHep-SJ'IeKTpOHVIK no pa3pa60TKe TEXHOSIOrM4eckomn OOKyMeHTauunn

TpeboBaHus kK
obpasoBaHuio 1
oby4eHuo

Bbiclwee oGpa3oBaHue - 6akanaspuaT
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

Tpe6OBava K onbITy He meHee oagHoro roga Ha NHXXEeHEePHO-TEXHUYECKNX OOJTKHOCTAX B
I'IpaKTW-IeCKOVI pa60TbI obnactn npon3soacTtBa MUKPO- N HAHOANMEKTPOHHbIX yCTpOVICTB

Ocobble ycriosust MpoxoxaeHne obsizaTenbHbIX NpeaBapUTENbHbIX (MPU NOCTYMNIIEHUN Ha
Jonycka k pabote paboTy) N nepruognyecknx MeguLNHCKMX OCMOTPOB (0bcnenoBaHui), a
TaKke BHeodYepeOHbIX MeAMLMHCKMX OCMOTPOB (0BcneaosBaHnn) B
nopsiake, yCTaHOBMNEHHOM 3akoHodaTenbcTBoM Poccuiickon Penepaumm
MHcTpyKTax no oxpaHe Tpyaa

Opyrue HononHutenbHble NpodeccroHanbHble NPorpaMMbl - IPOrpaMmbl
XapakTepucTUKn NOBbILLIEHMS KBanudukaumm no Nnpodunio AesTensHOCTH

D,OI'IOJ'IHI/ITeJ'IbH ble XapakTepUCTUKu:

HaumeHoBaHve Koa HaunmeHoBaHve 6a30Bow rpynnbl, 4OMKHOCTU (Npodeccum) unm
OOKyMeHTa crneunansbHOCTU
OK3 2111 DU3MKN 1N aCTPOHOMBI
2141 VHxeHepbl B NPOMBILLNIEHHOCTM U Ha NPOM3BOACTBE
2144 VH)XeHepbl-MexaHuKn
2152 UHXXeHepbI-aNeKTPOHMKHN
EKC - MHXeHep-TexHonor (TexHoror)
oKnaTP 22854 WHxxeHep-TexHomnor
22864 WH)XeHep-3neKTPOHUK
OKCO 150600 MaTtepuanoBegeHue n TeXHOMNOMMsi HOBbIX MaTepuanos

210100 OneKTpoHMKa 1 MUKPOINEKTPOHUKA

210108 MwukpocucTemHas TexHuka

210200 IMpoekTnpoBaHmne N TEXHOMNOMMA 3NEKTPOHHbLIX CPEACTB

210600 HaHoTexHonorus

3.2.1. TpypoBsas dyHKUMSA

PaspaboTka MeToauk aTTecTaumm
TEXHOMOrMYeCcKNx NpoLEeccos,

METOAUK BXOAHOIO U BbIXOAHOMO YpoBeHb

HanmeHoBaHue MeXonepaumoHHOro KOHTPOrs npu Kog |B/01.6 (noaypoBeHb) 6
npon3BoacTBe MUKPO- U KBaJ'II/IC*)VIKaLI.I/II/I
HaHOpa3MepHbIX

ANeKTpoMexaHN4eCKNX CUCTEM

MpoucxoxgeHve 3aMMCcTBOBaHO 13
TPYAOBOW hyHKLMK Opurunan X opurnHana
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Mpukas MuHTpyaa Poccun ot 15.09.2016 N 520H
"O6 yTBEpXXAEHMM NPOdEeCCUOHaNbHOro CTaHaapTa
"CneumanucT nNo TEXHONOMMK NPOU3B...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

Kog PernctpaunoHHbIn
opvruHana Homep
npodeCcCMoHanbLHOro
cTaHfapTa
TpynoBble AencTeus AHanm3 TexHM4Yeckoro 3afaHus no napameTpam MCXOOHbIX MaTepuanos U

BbIMOJIHEHNA  OTAEJIbHbIX onepau,vu7| npn WU3rotToBJIEHNN MUKPO- WU
HaHOpa3MepHbIX 3J1IEKTPOMEXaHNYECKNX CUCTEM

PaspaGoTka MEeTOOMK BXOAHOTO  KOHTPOMS  (PYHKUMOHAmNbHBIX U
TEXHOMOMMYECKUX CIOEB, WCMOMb3yeMbIX B MPOM3BOACTBE MUKPO- U
HaHOpa3MepHbIX 3MEKTPOMEXAHNYECKUX CUCTEM: TMOANOXKEK, METAmIOB,
LAN3MNEKTPUKOB

Paspa60TKa MEeTOAUK MeXOonepaunoHHOro KOHTPONA Ha TeCTOBbIX
CTPYKTypax n aNnemMeHTax MUKpPO- n HaHOopa3MepHbIX
ANEKTPOMEXaHNYECKNX CNCTEM

PaspaboTka MeTOAMK BbIXOOAHOTO KOHTPOMS Ha TECTOBbIX CTPYKTypax
MWKPO- 1 HAHOPAa3MEPHbIX 3MEKTPOMEXaHUYECKNX CUCTEM

@OpMVIpOBaHVIe 0a3bl AaHHbIX BCEX BUAOB KOHTpONA

CraTcTuyeckass 06pabGoTka [OaHHbIX KOHTpoNns C  OgOpMIIEHUEM
NPOTOKOSIOB U 3aKMoYeHMiA

Heobxogumble ymeHuss | PaboTaTb Ha 060pyaoBaHMM BXOOHOIO, MEXOMNepaLnuoHHOro U BbIXOOHOIO
KOHTpOnsA npu npon3BoacTBe MUKPO- " HaHopa3MepHbIX
3MNEeKTPOMEXaHNYECKNX CUCTEM

AHanuanpoBatb pesynbTaThbl METOAMK  BXOAHOIO, BbIXOAHOTO,
MEXOMEPALMOHHOIO  KOHTPONA M TFOTOBUTb  peKoMeHgaumuM Mo
3KCMepMMeEHTarnbHOM OTPaboTKe TEXHOMOMMYECKNX PEXUMOB

BbI6VIpaTb MEeTOANKN BXOOHOro, BbIXOOAHOro, MexonepaunoHHOro KOHTposnA
npouecca moaenmpoBaHnA TEXHOJNIOIMYeCKuX rnpoueccoB

Pa3pa6aTbIBaTb pa6oqv|e nnaHbl U nporpamMmMmbl npoBeneHnA BXOAHOrO,
BbIXOOHOIoO, MeXonepaunmoHHOIo KOHTpOMA npouecca MoaenmmpoBaHUA
TEXHOJIOTMYECKNX MUKPO- W HaHOpPaA3MEpPHbLIX 3J1eKTpoMeXaHNYEeCKNX
npoueccos

Heobxogumbie 3HaHus | MeTtoabl n3mepeHna napameTpoB MUKpPO- n HaHOpPa3MepHbIX
ANEKTpoOMEXaHNYEeCKNX CUCTEM

MeToabl KOHTPOMS OnepaLMoHHbIX NapamMeTpPoB TEXHOMOMMYECKUX MUKPO-
1 HaHOPa3MeEPHbIX 3NEKTPOMEXaHNYECKMUX NMPOLIECCOB

MeTogbl mccnegoBaHus XapaKTepucTtuk (byHKLI,VIOHaJ'IbeIX ANNEMEHTOB U
CnoeB MUKPO- N HAHOPAa3MEPHbIX 3JTIEKTPOMEXaHNYECKUX CUCTEM

TexHU4eCcKkMn aHrmuMnUCcKMn s3blk B 06nactu HaHO- U MUKPOCUCTEMHOM
TEXHUKN

TpeboBaHMA CUCTEMbI  3KOSIOTMYECKOrO0 MEHEKMEHTa U CUCTEMbI
MeHe)KMEHTa NPOn3BOACTBEHHON 6E30MacHOCTU 1 340POBbS
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Mpukas MuHTpyaa Poccun ot 15.09.2016 N 520H
"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa
"Cneumanunct no TeEXHONOrMu Npomss...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

Opyrve -
XapaKTepUCTukun

3.2.2. TpypoBas dyHKUMSA

CocTtaBneHuve onepaumoHHbIX 1 YpoBeHb
HavmeHoBaHMe | MapLUPYTHLIX TEXHONOMMYECKUX Kog |B/02.6 (nogypoBeHb) 6
KapT KBanudmkaumm
Mpouncx HU UMCTBOBAHO U
povcxoxaeHue OpuruHan X 3aMMCTBOBaHO 13
TPYLOBOW hyHKLMM opurnHana
Kog PernctpaunoHHbIn
opurnHana HoMep
npoceccuoHansHoro
cTangapTa
TpynoBble AencTBus AHanun3 KOHCTPYKTOPCKON JOKYMeHTauuu 1 onpegeneHne obbema Bbinycka
nsgenvn
OTtpaboTka TEXHOMOrMYHOCTH MMKPO- n HaHOpPa3MepPHbIX
3NEKTPOMEXaHNYECKUX CUCTEM
Beibop  TexHomormyeckon  6Gasbl MUKPO- U HaHOpPa3MepHbIX
3NEKTPOMEXAHNYECKUX CUCTEM
CocTtaBneHue MapLUpPyTHOro, onepawumoHHOro "

MapLpyTHO-OnepaunoHHOro onMcaHun

CornacoBaHve W yTBEpXKAEHME MapLipyTa W3roTOBMEHUSS MUKPO- U
HaHopa3MepHbIX 3MEKTPOMEXaHUYECKUX CUCTEM

YkazaHue TpeGoBaHWii oxpaHbl Tpyaa U oXpaHbl OKpy»KatoLen cpeapi

PacyeT HOpm BpemMeHW Ha MNpoBedeHUEe TEeXHONMOrM4YecKux onepaumum u
BCNoMoraTenbHbIX AeNCTBUIN

OdbopmrieHne TEXHONOMMYECKOro npouecca Ha GraHkax yCTaHOBMEHHON
hopMbI M B aBTOMATU3MPOBAHHON CUCTEME YNPaBreHUsi MPOVU3BOACTBOM

Heobxogumble ymeHus | PabotaTb ¢ HOPMATMBHOMN N KOHCTPYKTOPCKOW JOKYMEHTaLMEN

Pabotate B cucteme aBTOMaTU3auum NPOEeKTnpoBaHNA NOoAroToBKU
TEXHUYECKON OOKyMeHTauunn ana npom3soactea MUKPO- U HAHOPa3MepPHbIX
ANEeKTpoMexaHN4YEeCKMX CUCTEM

PaGoTtaTb B aBTOMaTU3VPOBAHHON CUCTEME YNpaBrieHWs NMPOV3BOACTBOM
MWKPO- U HAHOPA3MEPHbIX 3SIEKTPOMEXAHNYECKMX CUCTEM

Heobxognmble 3HaHMSA Tpe6OBaHI/IF| CTaHgapToB Nno pa3pa60TKe OOKyMeHTauunm Ha cocCTtaBrieHune
onepaunoOHHbIX N MAapLUPYTHbLIX TEXHOJTIOTMYECKNX KapT

TexHnyeckme Tpe6OBaHI/IF|, npeavaBnaemMble K  MU3rotaBnMBaemMbiM
n3gennam
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"Cneumanunct no TeEXHONOrMu Npomss...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

OcHoBHOe TexHonornyeckoe obopyaoBaHme 1 NPUHUMNGLI ero paboThbl

TexHonornyeckme akTopbl, BIMSIOWNE HA TOYHOCTb BbINONTHEHUS
onepauumn

an/IHLLI/II'IbI Bbl60pa TEXHONTOrM4YecKkoro O60py,D,OBaHMH N TEXHONOrM4YecKkomn
OCHacCTKK

TunoBble TEXHOMOrM4Yeckue PEeXNMblI onepau,vuz npoun3BoacTBa MUKPO- U
HaHOpPa3MepHbIX 3N1IEKTPOMEXaHN4YeCKnx cuctem

HopmaTuBbl pacxofa cbipbsi, MaTepuanos, pabounx cpes, saHeprum

MeTogukm pacyeTa HOpM BpeMeHM TEXHOMNOMMYECKUX onepaLuii

TexXHUYeCKUn aHrmMUACKMA A3blk B 0BNacTM HaHO- U MUKPOCUCTEMHOM
TEXHUKN

Tpe6OBaHI/I$| CUCTEMbI 3KOJIOrM4eCckoro MeHegpKMeHtTa WU CUCTEeMbl
MEeHeIXXMEHTa HpOMSBO,D,CTBeHHOVI ©e3onacHoOCTU U 340p0oBbA

Lpyrve -
XapaKkTepucTukn

3.2.3. TpypoBas dyHKUMSA

PaspaboTtka pernameHToB YpoBeHb
HavmeHoBaHWe | MeponpuaTUiA NO aHanunsy m Kog |B/03.6 (nogypoBeHb) 6
yCTpaHeHuo Npu4nH 6paka KBanmdukaumm

Mpowncx HU MMCTBOBaHO "
poncxoxaeHme OpuruHarn X 3anmcTBOBaHoO U3
TPYLOBOW hyHKLMM opuruHana
Kop, PerncrpaunoHHbIn
opuruHana HOoMmep
npodeccnoHanbLHoro
cTaHgapTa
TpyaoBble AencTBMSA lMpoBegoeHne wn3MepeHMrn K CTaTUCTUYECKOro aHanmM3a napameTpoB

OTAENbHbIX TEXHONTOMMYECKNX onepau,M|7|

AHanus pe3ynbTatoB MOHUTOPUHIA BbIXOAHbLIX MapamMeTpoB MUKPO- U
HaHOpa3MepHbIX 3N1IEKTpOMeXaHN4YeCKnx cnctem

OnpegeneHve OGLWIMX MPUYMH  OTKIOHEHMI NapamMeTpoB MUKPO- U
HaHopa3MepHbIX 3/1EKTPOMEXaHUYECKUX CUCTEM

dopmupoBaHMe  rpynnbl  UHXEHEpPOB-TEXHOMOroB, OTBevYalolWmx 3a
KOHKpPETHbIE onepauun, 4ns aHanmM3a BO3MOXHbIX NPUYMH OTKIOHEHWI

MogroToBka n npencrasneHne 3aKITr4YeHnA no pesynbTatam
npoBegeHHOro nuccrnegoBaHuA

lMoarotoBka M cornacoBaHue peKOMeHﬂ,aLI,VIVI no YCTpaHEHUK nNpu4nH
OTKITOHEHUA NMapaMeTPOB TEXHOJTONMYECKOro rnpotecca
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"O6 yTBEpXXAEHMM NPOdEeCCUOHaNbHOro CTaHaapTa
"CneumanucT nNo TEXHONOMMK NPOU3B...

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

MoaroToBKa NPeAnOXEHUA MO U3MEHEHUI0 TEeXHONOrM4eckoro npolecca,
06HOBMNEHNIO 060pPyOOBaAHMSA, TEXHONOrMYECKON AOKyMEHTaLMK

MogroToBka ﬂpe,D,ﬂO)KGHMVI no N3MEHEHUIO opraHmnsauunmn
npon3BOACTBEHHOIO npouecca

HeOGXOJJ,I/IMbIeyMeHI/Iﬂ npOI/I3BO,EI,I/ITb aHann3 npuynH ©n onpegenatb NpPpUYnHbL  OTKITOHEHUA
napamMeTpoB TEXHOJNIOMMYECKOro npouecca oT 3agaHHbIX

Pa3paGaTblBaTb pexkomeHgaumnm no YyCTpaHeHUo TMPUYNH  OTKITOHEHUA
napamMmeTpoB TEXHOJIOMMYECKOro npotecca

Mpou3BoauTb CTaTUCTUYECKUA aHanu3 napaMeTpPoB TEXHONOIMYEeCcKMX
onepauui " napameTpoB MUKpPO- " HaHopa3MepHbIX
3MEKTPOMEXaHNYECKNX CUCTEM

an/IMeHFlTb MEeTOAUKN MeXonepaunoHHOIo KOHTpOonA

rlpVIMeHFITb MeTOoAOoJI0rni0 CUCTEMbI MEHEIPKMEHTA KaydeCTBa

Pa3pa6aTblBaTb onepaunoHHble KapTbl Ha NpouecChbl, MapLUpyTHbIE KapTbl
N3roToBJl1IEHNA MUKPO- N HAHOPA3MEPHbIX 3NTEKTPOMEXaHNYECKNX CUCTEM

Heobxoanmble 3HaHMs | HOpMbI MO OTKIIOHEHWIO MapaMeTpoB MUKPO- W HaHOpPa3MepHbIX
3MEeKTPOMEXaHNYECKNX CUCTEM

TpeboBaHusa EQnHON cucTeMbl TEXHONOMMYECKON OKYMEHTauun n EguHon
CUCTEMBI TEXHONOMMYECKON NOArOTOBKM NPON3BOACTBA

TexHonornyeckme akTopbl, BRAMSAKOWNME HaA TOYHOCTb BbINOSHEHUS
onepauumn

TunoBble TEXHOMOIMYECKME PEeXuMbl onepauuii NMpousBOACTBa MUKPO- U
HaHopa3MepHbIX 3MEKTPOMEXaHUYECKUX CUCTEM

TexHU4YeCcKUn aHrMUACKMA A3blk B 0BNacTM HaHO- U MUKPOCUCTEMHOM
TEXHUKN

TpeﬁoBaHMﬂ CUCTEMbI 3KOJ1IOrM4eckoro MeHegpKMeHTa WU CUCTEeMbl
MeHeIXXMEHTa I'IpOVI3BOD,CTBeHHOI7I 6esonacHocTn 1 300pP0BbA

Opyrve -
XapaKTepVICTI/IKI/I

3.3. O6obueHHasa TpygoBas yHKUNS

PaspaboTtka mappyTa
N3roTOBMEHUSI MUKPO- U YpoBeHb
HanmeHoBaHu K 7
anmeHosaHne HaHOpa3MepHbIX oA ¢ KBanudukauum
3NEKTPOMEXAHNYECKMUX CUCTEM
MpoucxoxoeHne
" MMCTBOBaHO U
0600LLLEeHHOM Opwurunan X 3aUMCTBOBAHO 13
N opurnHana
TPYLOBOW hyHKLMM
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Mpukas MuHTpyaa Poccun ot 15.09.2016 N 520H
"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[ata coxpaHeHus: 23.08.2021

"Cneumanunct no TeEXHONOrMu Npomss...

Kon PernctpaunoHHbin
opurmHana HoMmep
npodeccuoHansHoro
cTaHgapTa

Bo3moXHbIe
HanMeHoBaHus
JOJKHOCTEN,
npodeccun

BenyLuuii HXXeHep-aneKTPoHWK No pa3paboTke MapLupyTa
PykoBoauTtens otaena

TpeboBaHus Kk
obpasoBaHuio 1
oby4eHuo

Bbiclee oGpa3oBaHue - MarucTpaTtypa

TpeboBaHuA K onbITy
npakTuyeckoi paboTbl

He meHee Tpex neT Ha NHXXeHEepPHO-TeXHNYECKNX OOJTKHOCTAX B obnactu
npon3sogcrtBa MUKPO- N HAHO3J1EKTPOHHbIX yCTpOIZCTB

Ocobble ycriosus
gonycka k pabote

MpoxoxaeHne obsizaTenbHbIX NpeaBapUTENbHbIX (MPU NOCTYNIEHUN Ha
paboTy) 1 nepuognyecknx MeguLUHCKMX oCMOTPOB (obcneaoBaHui), a
Takke BHeo4YepeOHbIX MEAMLIMHCKMX OCMOTPOB (0OcrnenoBaHun) B
nopsiake, yCTaHOBEHHOM 3akoHogaTenbcTBoM Poccuickon Pegepaumm
MHcTpyKTax no oxpaHe Tpyaa

Apyrve
XapaKTepUCTUKY

JononHuTenbHble NPogeccHoHanbHble NPOrpaMMbl - NPOrpaMMbl
NOBbILLEHNS KBANUVKaLMK MO NPOdUnio AeATENBHOCTM

[ononHutenbHble XapaKTepUCTUKKn:

HaumeHoBaHue Kog HaumeHoBaHne 6a30BoW rpynnbl, AOSKHOCTU (Npodeccumn) nnm
OOKyMeHTa cneumanbHOCTU

OK3 2111 ®PUn3NKN 1 acCTPOHOMBI
2141 MHxeHepbl B NPOMBILLIIEHHOCTM U Ha NPOW3BOACTBE
2144 NHxeHepbl-MexaHuKu
2152 NHXeHepbI-3neKTPOHUKN

EKC - NHxxeHep-TexHonor (TexHosnor)

oKnaTe 22854 NHxXeHep-TexHonor
22864 NHxeHep-aneKTpoHMK

OKCO 150600 MaTepuranoBegeHue n TEXHONOMMS HOBbIX MaTepmnasnos
210100 | OnekTpoHMKa N MUKPOINEKTPOHMKA
210108 MwukpocncTteMHast TEXHUKA
210200 [MpoekTupoBaHMe 1 TEXHONOMNS ANEKTPOHHbBIX CPeacTB
210600 HaHoTexHonorus

HafeXHasa npaBoBas noaaepXxka
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

3.3.1. Tpynosas pyHKUMSA

PaspaboTka n yTBepxaeHue

TEXHUYECKOro 3agaHnsa Ha YpoBeHb
HavnmeHoBaHue paspaboTky mapLupyTa u Kog C/01.7 (nogypoBeHb) 7

KOMMNeKTa TEXHONOrM4YeCcKomn KBanudukaumm

OOKyMeHTauum

Mpouncx HK MMCTBOBAaHO U
poncxoxaeHve OpurvHar X 3aMmMcTBOBaHO 13
TPyAoBOM hyHKLMN opuruHana
Ko PerncrpaunoHHbIn
opuruHana HOoMep
npodeccnoHansHoro
cTaHgapTa
TpyaoBble AENCTBUSA AHanun3 pes3ynbTaToB MOAENMPOBAHUSA TEXHOJTOTMYECKMX MPOLIECCOB,

TEXHOMOIMYECKUX MOAYyNen M MapLIpyToB, a TaKKe KOHCTPYKTOPCKOW
AOKYMEHTaLMN MUKPO- U HaHOPa3MEPHbIX 3NEKTPOMEXAaHUYECKMX CUCTEM

AHanus pe3ynbTaTtoB 3KCNepUMeHTalrbHbIX nccrnenoBaHui napamMmeTpoB
TEXHOJI0r'M4YeCcKnx npoueccoB N TeXHOJNToOrm4ecknx Mop,yneﬁ

MogrotToBKka TEXHWYECKOro 3agaHunsa Ha paspa60TKy TEXHONOrM4YecKom
OOKyMeHTauum Cc y4eTom Tpe6OBaHVIl7I KOHCprKTOpCKOVI OOKyMeHTauunn

CornacoBaxue un yTBEepXaeHne TexHn4eckoro dagaHma B COOTBETCTBUU C
pernameHToM, NPUHATbIM B OpraHn3aumn

Heobxoammble ymeHus | Mpon3BoanTb aHanua pe3ynbTaToB MOAENMPOBaHUs n
3KCMepUMeHTanbHbIX NPOBEPOK NapamMeTPOB TEXHOMOMMYECKUX NPOLECCoB
N TEXHONOMMYECKUX Moaynen

OcyLlecTBNATb TEXHOMOIMYECKUiA Hag3op 3a pa3paboTkoil mMaplupyTa U
KOMMEKTa TEXHONOrMYECKON JOKYMEHTaLMm

PaboTtaTtb ¢ ,EI,OKyMeHTaLLI/Ieﬁ no npon3BoacTBy MUKPO- M HAHOPa3MeEpPHbIX
ANEeKTpoMeXaHNYEeCKNX CUCTEM

PaboTtaTtb c KOHTPONMbHO-M3MEPUTESNbHBIM obopyaoBaHuem,
MCMOSb3yeMOM B HAHO3MEKTPOHHOM MPON3BOACTBE

Heobxoammble 3HaHus | TpeGoBaHust kK popMaTty M NOpsiAKy 0hOopMITEHUSI ONEpPaLMOHHBIX KapT Ha
MpoLEecChl, MapLpPYTHbIX KApT M3roTOBMEHUS MUKPO- U HaHOpPa3MepHbIX
3MEeKTPOMEXaHNYECKUX CUCTEM

YCTaHOBMNEHHbIE HOPMbl Ha OTKIIOHEeHuA napamMmeTpoB MUKPO- U
HaHOpa3MepHbIX 3J1IEKTPOMEXaHNYECKNX CUCTEM

TpeboBaHuA €aAnHON CUCTEMbI TEXHOMOTMYECKON AOKYMEHTaUMN U eanHOM
CUCTEMbI TEXHOMNOrMYECKOW NOArOTOBKM NPON3BOACTBA

TexHnyeckne TpeboBaHuWsl, NpeabsBMsSiEMble K  WU3roTaBMMBaeMblM
N34enusiM, OCHOBHOE TexHosormyeckoe obopyaoBaHME W MPUHLUMBLI €ro
paboTbl
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TexHonornyeckne akTopbl, BIMSOLWME HA TOYHOCTb BbIMNOJTHEHMS
onepauuii, NpUHUMMNBI BbIGOpa TEXHOMOIMYEeCcKoro 06opyAOBaHMSA U
TEXHOMOTNYECKON  OCHACTKM, TUMOBbIE  TEXHOMOrMYECKUe  PEeXuMbl
onepauui npoussoacTea MUKPO- n HaHopa3MepHbIX
3MNeKTPOMEXaHNYECKNX CUCTEM

TexHonornyeckue CTaHOapThbl n pernameHTbl opraHusaumn no
npon3BoACTBY MUKPO- N HAHOPA3MEPHbIX 3J1IEKTPOMEXaHUYECKUX CUCTEM

TexHU4YeCcKUn aHrmMUACKMA A3blk B 0BNacTM HaHO- U MUKPOCUCTEMHOM
TEXHUKN

TpeﬁoBaHMﬂ CUCTEMbI 3KOJ1IOrM4eckoro MeHegpKMeHTa WU CUCTEeMbl
MeHeIXXMEHTa I'IpOVI3BOD,CTBeHHOI7I 6esonacHocTn 1 300pP0BbA

Opyrve -
XapaKTepVICTI/IKI/I

3.3.2. TpypoBas dyHKUmMSA

OKcnepuMeHTanbHasa NpoBepka
NpoLLeCCoB, MUKPO-MapLLPYTOB U YpoBeHsb
beJVHEHNE X B nn
HavumeHoBaHne obreanHetine 06w Kon C/02.7 (nogypoBeHb) 7
MapLUpyT U3roTOBNEHNS MUKPO- U
KBanudukaumm
HaHopa3MepHbIX
3AMEeKTPOMEXaHNYECKMX CUCTEM
lNpouncxoxaeHue 3anMcTBOBaHO U3
P KA OpwurunHan X
TPyaoBOW GOYHKLUMN opvrmHana
Kop, PerncrpaunoHHbIN
opurmHana HoMep
npodeccnoHanbLHoro
cTaHgapTa
TpyAosble AencTBUSA lMnaHupoBaHWe 3KCNepuMeHTOB Ha pabounx napTusix NnacTuH

PaspaboTka ynpasnstowmx nporpamm (ans o6opyaoBaHUsi C YMCIOBbIM
nporpaMMHbIM  yrpaBreHnem), B OTMaake paspaboTaHHbIX Mporpamm,
KOPPEKTMPOBKE MX B npouecce A0paboTKU, COCTaBNEHUN MHCTPYKUMIA MO
paboTe ¢ nporpaMmmamu

HDOBeﬂ,eHMe SKCNepUMeEHTalrbHbIX nccrneaoBaHui Ha TECTOBbIX
CTPYKTypax U nnacthHax npoueccoB npou3sBoacTtBa MUKPO- U
HaHOpa3MepHbIX 3N1IeKTpoMeXaHN4YeCKnx cnctem

PaspaboTka MeToAMK  UCCNeQoBaHMss W aHanusa  napaMeTpoB
dopMMpyEMbBIX  CTPYKTYp  MPOLECCOB  MPOM3BOACTBA  MUKPO- U
HaHopa3MepHbIX 371EKTPOMEXaHNYECKUX CUCTEM

KoHTponb 1 npoBegeHne n3MepeHuin BbIXOOHbIX NapamMeTpoB M3genui Ha
KaXXAOM TEXHOMOrM4YeCcKoM aTane Npou3BoACcTBa MUKPO- U HAHOPa3MEPHbIX
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ANEKTPpOMEXaHNYECKNX CUCTEM

AHanu3 pes3ynbTaToB MNPOBEAEHUS  SKCMEPUMEHTanbHbIX paboT u
pa3paboTka peKkoMeHOAUUNn MO BHEOPEHWMIO HOBBLIX TEXHOMOrMYEeCKUX
npoueccos 1 06opyanoBaHus

AHanus u onpegeneHne npu4vnH OTKIOHeHUA napamMmeTpoB OT 3adaHHbIX

KOHTpOJ'Ib HakKonneHna CTaTUCTUYEeCKMX [OaHHbIX No npoBeaeHHbIM
JKCNnepnMmeHTam

PaspaboTka TexHMYecKoro 3agaHus Ha pas3paboTky MapLIpyTHbIX U
OMepauUMoHHbIX  KapT  NPOM3BOACTBA MMKPO- U HaHOpPa3MepHbIX
3MEeKTPOMEXaHNYECKUX CUCTEM Ha OCHOBE MNPOBEAEHHOro aHanusa Wu
[AaHHbIX MOAENMPOBaHNA

Heobxognmble ymenus | PaspabaTtbiBaTtb MeETOAMKM UCCNEAoBaHWs W aHanusa napaMeTpoB
opMUpYyEMBIX CTPYKTYP

npOI/I3BO,D,I/ITb N3MepeHna BbIXOAHbIX NapamMeTpoB n3genumn

AHannanpoBaTb pe3ynbTaTbl 3KCNepUMeHTanbHbIX paboT

Pa3pa6aTblBaTb pekomeHaaunnm no BHEOPEHUKO HOBbIX TEXHOJTIONM4YeCKUX
npoueccos u OGOpyﬂ,OBaHVIFI npom3soactBa MUKPO- U HaHOpPa3MEPHbIX
ANeKTpoMexaHN4eCKMX CUCTEM

np0M3BO,D,I/ITb CTaTUCTMYECKUIA aHanu3 9QKCNepUMeHTalibHbIX AOaHHbIX "
onpengenaTb NPpUYNHbI OTKIMOHEHUA NapaMeTpoB

Heobxogumble 3HaHua | Metogbl,  MapwpyTel W cpeactBa  NPUMBOPHO-TEXHONOMMYECKOro
MOOENUPOBAHUSA TEXHOMOMMYECKMX MPOLLECCOB, Moaynerh U MapLipyToB
W3roTOBMEHUSA MUKPO- N HAHOPa3MeEPHbIX 3r1EKTPOMEXaHNYECKUX CUCTEM

CTpyKTypa CyLIECTBYIOLUMX KOHCTPYKUMIA MUKPO- U  HaHOpas3MepHbIX
3MEeKTPOMEXaHNYECKNX CUCTEM

MVIpOBbIe OOCTWXKEHUs B obnactu pa3pa60TKV| n nponssoacTtBa MUKPO- U
HaHOpa3MepHbIX 3J1IEKTPOMEXaHNYECKNX CUCTEM

BasoBble TexHomnoruyeckue npouecchl, oGopyAoBaHME U MapLupyThl
N3roTOBMEHNUS MUKPO- Y HAHOPA3MEPHbIX 3MEKTPOMEXaHUYECKUX CUCTEM

HayuyHble HanpaBrneHusi pasBuTUsS  paspaboTkM, NpPOM3BOACTBA U
NPUMEHEHNA MUKPO- 1 HaHOPa3MepPHbIX ANEKTPOMEXaHUYECKUX CUCTEM

MeToauka NPOEKTUPOBAHMUS CIOXKHbBIX TEXHWYEeCKMX cuctem (cxema -
KOHCTPYKLUS! - TEXHOTIOTNS)

MeTtoavku pac4yeTa 3KOHOMMYECKOMN 3¢)CbeKTI/IBHOCTI/1 TEXHONOIrM4YecKkmnx
npoueccos

TexHUYeCKUn aHIrmMUACKMA s3blKk B 06MacTM HaHO- U MUKPOCUCTEMHOM
TEeXHUKN

Tpe6OBaHI/IFI CUCTEMbI 3KOJIOTM4YEeCKOro MeHepKMeHtTa WU CUCTEeMbI
MEeHeIXXKMEHTa I'IpOVI3BOD,CTBeHHOl7I ©e3onacHoOCTU U 300p0BbA
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Opyrve -
XapaKTepUCTukun

3.3.3. Tpynoas pyHKUMSA

dopmupoBaHue 1 yTeepxaeHue
KOMMMEKTa TEXHOMOrMYeckomn
YpoBeHb
HanmeHoBaHne AOKyMEHTaL1 Ha MapLLpyT Kop C/03.7 (noaypoBeHb) 7
N3roTOBITEHUS MUKPO- U KBANMDUKALIN
HaHOpa3MepHbIX
3NEKTPOMEXAHNYECKUX CUCTEM
I"IpowcxozmeHme OpurvHar X 3anmcTBOBaHO U3
TPYLAOBOW OyHKLMK opuruHana
Kopn PerncrtpaunoHHbIn
opurnHana HoMep
npod)eccnoHanbHOro
cTaHpapTa
TpyaoBble AeACTBUS Pa3paboTka onepaumoHHbIX TEXHOSOMMYECKNX KapT Ha Kaayl eanHuLy

obopynoBaHusl, 3aQeACTBOBAHHOTO B MPOWU3BOACTBE  MUKPO- U
HaHopa3MepHbIX 3MEKTPOMEXaHUYECKUX CUCTEM

MogroToBka NPpOTOKOJ1a aHalnn3a 3KOJI0rM4YeCKMX acneKkTtoB onepauw?l no
CBOEMY HarnpaBJli€HUKo

dopmupoBaHne opm kapT cGopa WMHGOPMauUM MO TEXHONOrMYECKM
onepauusam CBOEro HanpasneHus

Pa3paboTka MapLIpyTHbIX TEXHOMOIMYECKNX KapT M3roToBreHus (paboumnx
napTuin, Hepaboumx NnacTuH (Hanpumep, ansa atTecrtaumm, pectaspauumn))

Pa3paboTka nnaHoB TEXHONOIMYECKOro KOHTpons o6opyaoBaHus (rpaduku
M MapwpyTbl, TpeboBaHMs K MiacTMHam AN NpoBedeHusi aTTecTauui
TEXHOJIOTUYECKMX MPOLLECCOB)

MpoBedeHne  cornacoBaHWs M YTBEPXOEHWA  TEeXHOJOrMYeckomn
JAOKyMeHTaLun

Heobxogumble ymeHusa | OnpegensaT  9KOHOMMYECKYHD LenecoobpasHOCTb BHEAPEHUA HOBOM
TEXHWKN N TEXHOMNOIUA

OueHuBaTtb PUCKM BHEOpPEHNA HOBOTo 060pyD,OBaHVIFI n npouecca

N3mepsaTb anekTpodmsnyeckue napameTpbl OPMUPYEMbBIX CIOEB U
n3genumn

|_|pOVI3BO,EI,VITb aHann3 npuinH w©n onpegendatb NpPpUYNHbL  OTKIOHEHUA
napamMmeTpoB TEXHOJIOMMYECKUX onepau,mﬁ N XapakTepucTuk n3genna

OcyUJ,eCTBJ'IﬂTb TEXHOSOrM4YecKknin Hag3op npom3BoacTtBa  MUKPO- U
HaHOpa3MepHbIX 3J1IEKTPOMEXaHNYECKNX CUCTEM
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

"Cneumanunct no TeEXHONOrMu Npomss...

Pabotatb c KOHTPOIbHO-U3MEPUTENBHBIM
MCMonb3yemMbiM B HAHOINEKTPOHHOM NPON3BOACTBE

obopyanoBaHuem,

Heobxogumble 3HaHUSA

TpeboBaHusa k dopmMaTy M nopsaky opopMreHnss onepaumoHHbIX KapT Ha
npoLecchbl, MapLUpPYTHbIX KapT M3roTOBMEHUA MWKPO- U HaHOpas3MepHbIX
ANeKTpoMexaHN4YeCKMX CUCTEM

CTaH,EI,aprI opraHu3auumm no npoum3BoacTBy MUKPO- U HaHOPa3MepHbIX
ANeKTpoMexaHN4YeCKNX CUCTEM

PernameHTbl ,El,OKyMeHTOO60p0Ta opraHu3auum no npomn3soacTey MUKPO- U
HaHOpa3MepHbIX 3N1EKTPOMEXaHNYECKNX CUCTEM

TpeboBaHUA €ANHON CUCTEMbI TEXHONOTMYECKON OOKYMEHTaUMN U eanHOM
CUCTEMbI  TEXHOSIOMMYECKOM MOArOTOBKM  MPOM3BOACTBA  MUKPO- U
HaHoOpa3MepHbIX ANEKTPOMEXAHNYECKUX CUCTEM

TexHnyeckne TpeboBaHuWsl, nNpeabsBMsSEMble K  WU3roTaBnMBaeMblM
n3genusiM, OCHOBHOe TexHorormveckoe obopygoBaHMe W NPUHLMIMbLI €ro
paboTbl

TexHUYeCKUn aHrmMUACKMA A3blk B 0BMacTM HaHO- U MUKPOCUCTEMHOM
TEXHUKN

TpeboBaHMA CUCTEMblI 3KOMOrMYECKOrO0 MEHeIKMEeHTa W CUCTEMbI
MeHe)KMeHTa NPon3BOACTBEHHON 6e30MacHOCTU U 340POBbS
Apyrvie -
XapakTepUCTUKM
3.4. O6obuweHHasa TpygoBas pyHKUNS
ConpoBoxaeHue
NPOW3BOACTBEHHOIO LMK
POM3BOACTBEHHOIO LMKNa YpoBeHb
HanmeHoBaHne N3roToBMEHUS MUKPO- U Kopn D 7
KBanudumkaumm
HaHOpPa3MepHbIX
3MEKTPOMEXAHNYECKUX CUCTEM
MNpouncxo
P KAEHNE 3anMcTBOBaHO U3
006001 EeHHOM OpwurunHan X oprMHana
TPYy4aoBOW OYHKLUMN
Kopn PerncrpaunoHHbIn
opurnHana HoMep
npodeccnoHarnbHOro
cTaHpapTa

Bo3MOXHble
HaMMeHoBaHus
[OIMKHOCTEN,
npodeccuin

Beoywun nHxeHep-anekTPOHNK NO CONPOBOXAEHMWIO
Pykosogutens otaena

www.consultant.ru
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TpeboBaHusa Kk
obpasoBaHuio 1
oby4eHunto

Bobicwee obpasoBaHue - marncrTpartypa

TpeboBaHuMs K ONbITY
npakTuyeckon paboTol

He meHee 4eTbipex NeT Ha MHXEHEePHO-TEXHUYECKMX OOIHKHOCTSIX B
obnactu npon3BoACTBa MUKPO- M HAHOJNEKTPOHHbIX YCTPOWNCTB

Ocobble ycnosus
gonycka k pabote

MpoxoxaeHne obs3aTenbHbIX NPeABaPUTENbHBLIX (MPY MOCTYNNEHUM HA
paboTy) N nepruognyecKknx MeguLUUHCKMX OCMOTPOB (0bcneaoBaHui), a
Takke BHeOYepeaHbIX MegULMHCKUX OCMOTPOB (06cnegosaHuii) B
nopsiake, yCTtaHOBMEHHOM 3akoHogaTtenbctBom Poccuiickon ®epepaumm
MHCTpyKTax no oxpaHe Tpyaa

Opyrve
XapaKTepVICTI/IKI/I

JlononHuTenbHble NPOGECCUMOHANbHBIE NPOrPaMMbl - MPOrPamMMbl
MOBbILLEHUSA KBaNMdUKaLmMm no Npodunio AeATensHOCTM

JononHutenbHble XapaKTepUCTUKN:

HanwmeHoBaHwne Kog HaunmeHoBaHve 6a30Bow rpynmbl, JOMKHOCTM (Npodeccum) unm
OOKyMeHTa cneumansHOCTU

OK3 2111 DU3MKM N aCTPOHOMbI
2141 UHxeHepbl B NPOMBILLNIEHHOCTM U Ha NPOU3BOACTBE
2144 MH)XeHepbl-MexaHWKn
2152 UHxeHepbI-9neKTPpOHUKM

EKC - UHxeHep-TexHoror (TexHorsor)

OKMAaTe 22854 WHXeHep-TexHonor
22864 VH)XeHep-3neKTPOHUK

OKCO 150600 |MaTepuanoBegeHe U TEXHOMOMSI HOBbIX MaTepuanos
210100 | OneKTpoHMKa ¥ MUKPOSNEKTPOHUKA
210108 | MukpocucTeMHas TEXHUKa
210200 |[MpoekTupoBaHME 1 TEXHONOIMNS ANEKTPOHHBLIX CPEACTB
210600 |HaHoTexHonorus

3.4.1. TpypoBsas dyHKUMSA

HanmeHoBaHne

MOHI/ITOpI/IHF TEXHOIOrn4yeckmnx

ANIeKTpoMeEXaHNYECKNX CUCTEM

npoLeccoB NPOn3BoACTBa MUKPO- U YposeHb
Ko, D/01.7 o, OBEHb 7
HaHOpPa3MepHbIX A K(Ba #ngauml‘

HafeXHasa npaBoBas noaaepXxka
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|_|pOI/ICX03K,lJ,eHI/Ie OpuruHarn X 3anmcTBOBaHO U3
TPYLOBOW hyHKLMM opurnHana
Kop, PerncrpaunoHHbIn
opuruHana HOomep
npodeccnoHanbLHoro
cTaHgapTa

TpynoBble gencTems PaspaboTka, cormacoBaHve n peanusaums npouegyp opraHusauum céopa
WHopmaumm un o606LeHNs CTaTUCTUKM MapamMeTpoB MO  MapLupyTy
W3roTOBMEHUSA MUKPO- N HAHOPa3MeEPHbIX 3rEKTPOMEXaHNYECKUX CUCTEM

MNpoBegeHne aHanusa CTaTUCTMKM  MNapamMeTpoB  TEXHOMOTUYECKUX
onepauun n napameTpos paboTbl 0bopygoBaHUS

MoOHUTOPWHI paboTbl U yrnpaBneHne paboToi onepaTopoB M Hanag4YMKoB
TEeXHOIorM4Yeckoro 00OpyAOBaHWsl, KOHTPOSb Mpouedyp npoBedeHust
TEXHOJIOTUYECKMX W KOHTPOJSbHBIX OMepauumii, TPaHCMOPTUPOBKM MapTuii
MUKPO- 1 HAHOPA3MEPHbIX 3NEKTPOMEXAHUYECKUX CUCTEM

dukcaumnsi, aHanu3 W ycTpaHeHWe MpWYMH BbiXOoda MapameTpoB
TEXHOMOIMYeCcKUx onepauuMit 3a  onpefeneHHble  TeXHONOrMYecKo
AOKyMeHTaumel ananasoHbi

BoisiBneHne wn aHanua npu4ynH BO3HMKHOBEHUA 6pa|<a MUKPO- W
HaHOpa3MepHbIX 3J1IEKTPOMEXaHNYECKNX CUCTEM

Paspabotka wn peanu3aums MeponpuUATMN MO YCTPAHEHWUIO MPUYMH
TEXHOMNOrMYEeCKoro 1 napameTpuyeckoro pasbpoca npu MPOU3BOACTBE
MWKPO- 1 HAHOPAa3MEPHbIX IMEKTPOMEXaHNYECKNX CUCTEM

Heobxoanmble ymeHusi | MIamepsiTe  napameTpbl  (DOPMUPYEMbIX CIOEB U KOHCTPYKTUBHbIX
SMEeMEHTOB W MOMHOCTLIO W3rOTOBMEHHBIX MWKPO- M HaHOPa3MepHbIX
3MNEeKTPOMEXaHNYECKNX CUCTEM

Mpou3BoauTb  CTaTUCTUYECKM aHanmM3 U onpedensTb  MPUYMHBI
OTKIIOHEHWS NAapamMeTPOB TEXHOMOMMYECKUX onepaLui

OcyLLl,eCTBJ'IﬂTb TEXHOSOrM4YecKnin Hag3op npom3BoacTtBa  MUKPO- U
HaHOpa3MepHbIX 3J1IEKTPOMEXaHNYECKNX CUCTEM

PaboTaTb C KOHCTPYKTOPCKOM M TEXHOSTOTMYECKON LOKYMEHTaUnen

PaboTtatb KOHTPOJIbHO-N3MEPUTESIbHbIM O6OPYD,OBaHV|eM

BbisiBNATb U aHanmsnpoBaTb pasninyHble Bnabl N NPUYNHbI BO3SHUKHOBEHUA
NpOn3BOACTBEHHOrO Bpaka

MnaHupoBaTb  Mpoueccbl  opraHMsaumMm cbopa U 0bobuieHus
CTaTUCTUYECKUX AAHHbIX

Heobxoaumble 3HaHMs | MeToabl CTaTUCTMYECKOro  aHanuaa napamMmeTpoB TEXHOJTIOrM4eckKnx
npoueccos " (byHKLI,I/IOHaJ'IbeIX XapaKTepuctmk MMKpo- N HaHOpa3MepHbIX
ANEKTPOMEXaHNYECKNX CUCTEM

V|CI'IOJ'Ib3yeMbIe B OpraHusaumn nporpamMmmbl CTaTUCTUHECKOro aHannaa
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DUBNKO-XMUYECKME OCOBEHHOCTU TUMOBBLIX TEXHONOMMYECKNX npoLeccos,
ncnomnb3dyemMmblX B MapLpyTe WU3rotoBrieHna MUKPO- U HaHOpPa3MepHbIX
ANEKTPOMEXaHNYECKNX CUCTEM

OcCHOBHbIE B1Obl 6pa|<a MUKPO- N HAHOpPAa3MeEPHbIX 3JIEKTPpOMEeXaHN4eCKMNX
CncTtemM u npudnHbl ero BOSHMKHOBEHUA

PernameHTbl KOHTPONS NapaMeTpoB TEXHONOrMYECKUX ornepauuin U
XapaKTepUCTMK N3roTOBIEHHbIX MWKPO- n HaHopa3MepHbIX
3MEeKTPOMEXaHNYECKNX CUCTEM

OI'IepaLI,I/IOHHbIe, MapLpyTHbl€, KOMMNJITEKTOBOYHbIE N KOHTPOJIbHbIE KapThl,
ncnosb3dyemMble B OpraHn3aumm nporpamMmmbl CTaTUCTUHECKOIO aHanmaa

MeToapbl KOHTpOIA napamMmeTpoB TEXHONOIr’M4YecKkmnx onepau,vuz
npon3BoacTBa MUKPO- N HAHOPA3MeEPHbIX 3NTIEKTPOMEeXaHU4YEeCKUX CUCTEM

MeTodbl MCMbITAHWIA W OMPeAEneHusi XapakTepuCTUK  MUKPO- U
HaHopa3MepHbIX 3MEKTPOMEXaHUYECKUX CUCTEM

TexHUYeCcKUn aHrmMUACKMA A3blk B 0BnactM HaHO- U MUKPOCUCTEMHOM
TEXHUKN

Tpe6OBaHI/IF| CUCTEMbl 3KOJIOrM4eckoro MeHegpKMeHTa WU CUCTEeMbl
MeHeXXMeEHTa I'IpOM3BOLI,CTBeHHOIZ ©e3onacHoCTU U 340pP0BbA

Opyrvne -
XapaKTepVICTI/IKI/I

3.4.2. TpypoBas dyHKUMSA

OpraHusauusa n npoeegeHne
MeponpuaTUn No obecneyeHno

Npon3BOACTBA MUKPO- U YpoBeHb
HavnmeHoBaHue HaHOpa3MepHbIX Kog D/02.7 (nogypoBeHb) 7
3MNeKTPOMEXaHNYECKUX CUCTEM KBanudmkaumm

HeobxoauMOoWM OCHaCTKOW 1
pacxoaHbiMM MaTepuanamm

I'Ipowcxomp,eHme 3anmcTBOBaHO U3

OpwurunHan X

TPyaoBOW OYHKLUMN opvrmHana
Kon PerncrpaunoHHbIn
opurnHana Homep
npodeccnoHanbLHoro
cTaHgapTa
TpynoBble 4eNCTBUSA OnucaHve HOMeHKNaTtypbl W  pacyeT NOTPebrneHuss  pacxodHbIX
MaTepuarnoB Ans KaaonW TEXHONOrMYECKON N KOHTPOSTbHO-M3MEPUTENBHOM

onepauum

OnpegeneHve nepeyHs HEOGXOAMMON ANA peanusaumm TEXHOMNOINMYECKMX
onepauuit U MapLipyTa OCHacTKW, YPOBHSI ee M3Hoca U chopMupoBaHue
3akasa Ha ee nNpuobpeTeHne NN M3roToBreHne
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¢OpMI/IpOBaHVIe M nopgavya 3adABKM Ha pacxogHble MaTepuanbl B
COOTBETCTBYIOLLYIO CIY»BY opraHusaLmm

Heobxogumble ymeHust | PaccuntbiBaTb notpebneHve mMaTepuanoB  ansi obecneyeHuns
TEXHOJ1I0rM4yecKkoro y4acTka HGOGXO,EI.I/IMbIMVI MaTtepunanamm n peareHTamu

PabotaTb C KOHCTPYKTOPCKOM W TEXHONMOMMYEecKoW [AOKyMeHTauuen
NPOn3BOACTBA MUKPO- M HAHOPA3MEPHbLIX SNIEKTPOMEXAHUYECKNX CUCTEM

OcyLecTBnsATb  KOHTPOSNb CBOEBPEMEHHOr0 obecneyvyeHnss 3anacHbIMM
YacTsiMM U maTepuanamm

Bectn genosyto nepenuncky

Heobxogumble 3HaHus Tpe6OBaHI/I$| K MaTepunarnbHO-TEXHUYECKOMY obecneyeHuto
TEXHOJ10Irn4YecKkoro 060pyLI,OBaHI/IF|

OcobBeHHOCTM 06a3oBbIX TEXHONOMMYECKMX MPOLECCOB NPOM3BOACTBA
MUKPO- N HAHOPAa3MePHbIX 3JTIeKTPOMeXaHN4YEeCKMX CUCTEM

PernameHTbl D,OKyMeHTOOGOpOTa opraHusauum no npon3soacTey MUKPO- U
HaHOpa3MepHbIX 3N1IeKTpoMeXaHN4YeCKnx cnctem

HOprI pacxoaoBaHuA mMmaTtepunanoB npon3BoacTtea MUKpPO- n
HaHOpa3MepHbIX 3JN1EKTPOMEXaHNYECKNX CUCTEM

TexHUYeCcKUn aHrmMUCKUA S3blK B 0BnacTm HaHO- N MUKPOCUCTEMHOM
TEXHUKU

TpeboBaHUs CUCTEMbI 3KOMNOTMYECKOr0 MeEHemKMeHTa W CUCTEMb
MeHeIKMeHTa NPon3BOACTBEHHON 6e30MacHOCTU U 300POBbS

Ipyrve :
XapaKTepUCTuKun

3.4.3. Tpynosas pyHKUMSA

AHanm3 n yctpaHeHue npuymH
OTKMOHEHU BbIXOAHbIX YposeHb
HanmeHoBaHne o Ko, D/03.7 NnoaypoBEHb 7
napameTpoB TEXHONMOMMYECKON A K(B anﬂxgm au,m)m
onepauuu
MNpoucxoxaoeHne 3anMcTBOBaHO U3
P KA Opwurunan X
TPYAoBOM hyHKLMN opurnHana
Kon PerncrpaunoHHbIn
opurnHana HoMmep
npodeccnoHansHoro
cTaHgapTa
TpynoBble 4eNCTBUSA Cratuctnyeckuin aHanu3 KkonebaHuii napameTpoB  TEXHOMNOrMYECKUX

onepauuit 1 pexxuMoB paboTbl 06opyaoBaHUS

MOHI/ITOpMHF n aHanm3 p[gedtenbHOCTM onepatopoB W HanagyMkos
TEXHOJ10rn4YecKkoro 060pyLI,OBaHI/IF|
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MpoBeneHne W3MepeHWn BbLIXOAHBIX MapaMeTpPoB  TEXHONIOTMYECKMX
onepauuit 1 aHanm3 nosy4YeHHbIX pe3ynbTaToB

MoaroToBka peKOMeH,EI,aLI,I/IIZ no YyCTpaHeHUK MNpUYnH OTKIMOHEHWNI
napamMmeTpoB TEXHOJIOTMYECKNX orlepau,l/u7| N XapakTepucTtuk KOHeYHOoro
n3genusl, BHeECEHME U3MEHEHNIN B TEXHOMOMMYECKNI npouecc

KoppekTupoBka ynpasnswoLwmux nporpamm ans o6opyaoBaHus ¢ YMCNOBbIM
nporpaMMHbIM ~ YNpaBrieHUeM, W3MEHEHWe WHCTpYKUMiA no paboTe ¢
nporpaMMamu

MoaroToBka 3aKn4yeHna no pe3ynbTatam aHanumsa NPUYnH
TEXHOMOMNYECKNX OTKITOHEHWI

Heobxoammble yMmeHusi | PaboTaTb C KOHCTPYKTOPCKOM M TEXHOSOMMYECKON JOKYMEHTaumnen

Paboratb ¢ KOHTPOJIbHO-U3MEePUTETTbHbIM oGopynosaHmeM npon3esoacTBa
MUKPO- N HAHOPAa3MEPHbIX ANTEKTPOMEXaHNYECKNX CUCTEM

BbisaBnatb n aHannsnpoBaTb NPpU4NHbI BOBHUKHOBEHUA 6pa|<a

V|3MepﬂTb napamMmeTpbl C*)OpMI/IpyeMbIX CnoeB WU  KOHCTPYKTUBHbIX
3N1IEMEHTOB

I'Ipomsao,qmb aHanma pexmnmoB  TexHOJ1orm4eckoro npotecca n
onpenenAaTb NpU4YnHbl OTKIIOHEHNA NapamMeTpoB

MnaHupoBaTb  Mpoueccbl  opraHMsaumMm cbopa ©  06obuieHus
CTaTUCTUYECKUX AaHHbIX

Pa3pabaTbiBaTb U 0pOpPMMIATL pekoMeHaaLMN Mo yCTpaHeHUo Gpaka

Heobxogumble 3HaHusA | BasoBble  TexHomormyeckue onepauuyM  MNPOM3BOACTBA  MUKPO- U
HaHopa3MepHbIX 3MEKTPOMEXaHUYECKUX CUCTEM

DUBMKO-XMUYECKME  OCOBEHHOCTH npoueccoB, WUCNoJiib3yeMblX Mpu
BbIMOJIHEHUN TEXHOJTOTMYECKNX orlepau,vu7|

MpuHUMNBI paGoTbl M KOHCTPYKLMU UCMOMb3yemMoro oGopyaoBaHUs U
N3MepUTENbHbIX NPUGoPoB

dUsnKo-xMMMYECKkMe CBOMCTBa MaTepuanoB U 0COBEHHOCTU KOHCTPYKLIMNA,
ucronb3yemblXx  MpU  co3gaHum MUKPO- U HaHopa3MepHbIX
3MEeKTPOMEXaHNYECKNX CUCTEM

TexHonornyeckve pexvmMbl paboTbl 060PYAOBaHUS NMPOM3BOACTBA MUKPO-
1 HAHOPAa3MEPHLIX 3IEKTPOMEXAHNYECKMX CUCTEM

PernameHTbl KOHTpons napaMeTpoB paboTbl TEXHONOrMYecKoro WU
N3MepUTENBHOTO 060PYAOBAHNS, PEXXMMOB MPOBEAEHNST TEXHOMNOMMYECKNX
onepauui

PernameHTbl 1 MmeToabl KOHTPOIA napamMmeTpoB TEXHONOIM4eCKux cpen

OnepaunoHHble, MapLUPYTHbIE U KOHTPOJSIbHbIE KapTbl peann3yemoro
MapLupyTa N3roTOBJIEHUS] MWKPO- " HaHopa3MepHbIX
3MEeKTPOMEXaHNYECKNX CUCTEM
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Mporpammbl CTAaTUCTMYECKOro aHanusa

TexHUYeCcKUn aHrmUACKMA A3blk B 0BNacTM HaHO- U MUKPOCUCTEMHOM
TEXHUKN

Tpe6OBaHI/I$| CUCTEMbI 3KOJIOrM4eckoro mMeHegpKMeHtTa WU CUCTEeMbl
MEeHeIXXMEHTa HpOMSBO,D,CTBeHHOVI ©e3onacHoOCTU K 340p0oBbA

Lpyrve -
XapaKTepucTukn

3.4.4. TpypoBsas dyHKUMSA

MoaroToBKa TEXHUYECKUX PeLLEHNUi

no onTUMM3aL MM TEXHOTOIMYECKOTO YpoBeHb
HanmeHoBaHne npouecca U3rotToBfeHnUst MMKpPO- 1 Kon D/04.7 (nogypoBeHb) 7
HaHOpPa3MepHbIX KBanudukauum

ANIeKTpoMexaHN4YeCKNX CUCTEM

MNpoucxoxaoeHne 3anmMmcTBOBaHO U3
o OpwurunHan X
TPYLOBOW hyHKLMK opurnHana
Kon PernctpaunoHHbIn
opurmHana HOMeEp
npodeccuoHansHoro
cTaHgapTa
TpyooBble AenCTBUSA O6cnegoBaHMe MNPOU3BOACTBEHHBIX  Y4aCTKOB, TEXHOMOMMYECKOro U

N3MEePUTESTIbHOIo o6opyp,OBava

BbisiBNeHMe  TEXHOMOrMYeckux  onepauui, KoOTopble  MPUBOAAT K
OTKIOHEHNAM napameTpoB u3aenusi, bpaky MnnM yMeHbLUEHWUIO MPOLEHTa
BbIX0a rofHbIX U3aenui

BbissBneHue eguHuy, obopyaoBaHus, UCMONb3yeMblX MaTepuanos, BUOOB
TEXHOMOTMYECKON  OCHACTKM, He  COOTBETCTBYWLIMX  TpeboBaHuio
OOCTWXKEHUA  3afaHHblX NapamMeTpoB  MUKPO- W HaHopasMepHbIX
aMNeKTpoMexaHUYecKnx cucTem, HeobxXxoaMMoro npoLeHTa Bbixoda roaHbIX
nsaenvi

Mownck nyTe|7| ynyyweHna KadyeCTBeHHbIX U KONMNYeCTBEHHbIX nokasaTtenem
NpPoOn3BOACTBEHHbIX LINKIOB: I'IO,EI,60p HOBOIo O60py,EI,OBaHMF| n
TEXHOJI0NM4YeCcKmnx npoLueccos, paunoHanbHada opraHunsauusa
TEXHOJIOTMYECKUX N 6|/|3Hec-r|pou,eccos

OueHka 3KOHOMMYECKOM 3 heKTUBHOCTH, nocregoBaTenbHOCTH
peanusauum 1 oKynaemMocTy NPeasIoKeHHbIX PeLIeHUi

MogroToBka peKOMeH,ElaLlVIVI Nno U3MEHEHUK0 TeXHOJIONrM4YeCKoro MapupyTta
n3genna nnn ncnofib3oBaHMIO NHOro o6opy,qoaaHV|9|

Pa3pa60TKa TEXHUKO-3KOHOMUYECKOro 000CHOBaHMS Ll,eﬂeCOO6pa3HOCTI/I
3aMeHbl Unn MogepHusaumm ncnosibdyemoro B npon3BogCcTBeHHOM UUKne
060pyD,OBaHVIFI, mMaTepunanos, TEXHOJIOrMYECKOM  OCHACTKW, cpencrte
aBTomMaTunsauum
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PaspaboTka TexHU4Yeckux TpeboBaHuii Ha MOAEepHU3aLMI0 OeCTBYIOLLIEro
UM 3aKYMKY HOBOIO TEXHONOMMYecKkoro 06opya0BaHNS U TEXHONOrMYECKOM
OCHaCTKM C YYeTOM TEXHOMOIMYHOCTM W  MUHUMM3aUWMM 3atpaT Ha
NpoV3BOACTBO NPOAYKLMN

AHanus O60py,D,OBaHVIFI, nMerLlerocd Ha MMpoBOM pPblHKE

MogroToBka nnaHa MogepHusaumm TexXHosnorn4eckoro npouecca
npon3BoacTBa MUKPO- N HAHOPA3MeEPHbIX 3JTIEKTPOMEXaHU4YEeCKUX CUCTEM

PaspaboTka 1 yTBepkaeHue nraHa akcnepuMeHTarnbHbIX UCCrieqoBaHui

MOHI/ITOpVIHF npoueccos MoaepHM3auumn, Hanagkm un 3anycka HOBOIo
TEXHOJ10rnM4ecKkoro 060py,D,OBaHI/IFI N TEXHONOMMYECKON OCHACTKM

Heobxogumble ymeHus | PaspabatbiBatb TpeboBaHuss K  06OpygoBaHWMO,  TEXHOMOrMYECKOW
OCHacTke, cpeacTtBaM aBTOMaTtu3auuu Ans obecneyveHusa Tpebyembix
napameTpoB U PEXUMOB TEXHONOMMYECKUX onepawui

OnpegensTe uenecoobpasHocTe U 3DPEKTUBHOCTb  MOAEPHM3aLUM
TexHornornyeckoro 060pyaoBaH1s

nJ'IaHVIpOBaTb JKCNnepumeHTaribHble nccrnenoBaHua

P83p36aTblBaTb TeXHONorn4eckyro [AOoKymMeHTauuto B COOTBETCTBUU C
Tpe6OBaHI/1HMI/I HOPMAaTUBHbIX JOKYMEHTOB

AHaJ'II/ISVIpOBaTb TEXHUYECKME npearioxXeHnd n npoeKkTbl Ha oGopyp,oeaHme,
TEXHOJI0OrM4YeCcKyro OCHaCTKy, cpeacTBa aBToOMaTu3auun Ha COOTBETCTBUE
Tpe6OBaHI/IF|M TEXHNYEeCKOoro 3agaHuna

npOBOﬂ,MTb TEXHUKO-3KOHOMMYeckoe 0BOCHOBaHMe Ll,eﬂeCOO6p83HOCTI/I
MoaepHumlaunn  CcyulecTByrollero O60py,CI.OBaHVI9| N TEXHONOrM4eckon
OCHacCTKWu, cpencTtB aBToMatunsauunn

Mpon3BoauTb aHanM3 TEXHUYECKMX W TEeXHOSNOMMYEeCKUX napameTpoB
obopynoBaHust

PaspabatbiBaTb pekoMeHgaumm no Beibopy obopyaosaHus

PaboTaTb Ha TEXHONOIMYECKOM O60py,CI,OBaHVIVI

npOI/I3BO,EI,I/ITb onTMMmM3auunto TeXHOJTIorm4ecknx onepauvuh

Bectn 0EeNO0BYIO Nepenncky n neperoBopbl

Heobxogumble 3HaHMsa | TeXHMYECKNE XapaKTEPUCTUKM N OCOBEHHOCTM CO34aBaeMbiX MUKPO- WU
HaHOpa3MepHbIX 3NEKTPOMEXAHUYECKNX CUCTEM

TexHonornyecknn npouecc MNpPOM3BOACTBA MUKPO- W HaHOpPa3MepPHbIX
SMEeKTPOMEXaHNYECKNX CUCTEM, napameTpbl U PEXUMbl TEXHOMOMMYECKNX
onepauun

PUINKO-XMMNYECKME OCHOBBI UCMOSMb3YEMbIX NMPU U3rOTOBIIEHUM MUKPO- U
HaHOpPa3MepPHLIX  3NEKTPOMEXAHUYECKMX  CUCTEM  TEXHONOIMYECKUX
onepauumn
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

XapakTepucTukm  UCNOMb3yeMoro  0DOpyAOBaHUSA,  TEXHOMOrMYEeCcKown
OCHaCTKK1, CpPeACTB aBToMaTmnsaumm

HopmaTMBHble  [OOKYMEHTbl Ha  pa3paboTKy  KOHCTPYKTOPCKOM U
3KcnyaTauMoHHOM AOKYMeHTaumnm

PernameHTbl KOHTPOJA TEXHONTONMYECKOro npouecca

OnepaumnoHHbIe, MapLUPYTHbIE U KOHTPOJSbHbIE KapThbl

CyLLl,eCTByPOLLI,VIe TUnNbI 060py,D,OBaHI/IF| N TEXHONOMMYECKON OCHaCTKM

OCHOBbI TEXHNKO-3KOHOMNYECKOro 060CHOBaHMWS NPOEKTOB

Tunol, napamMmeTpbl aHanmnMTU4eckoro m wn3mMepuTesibHOro O60pyLI,OBaHVIF|
npon3soactBa MUKPO- N HAHOPA3MEPHbLIX 3JTIEKTPOMEXaHUYECKNX CUCTEM

TexHUYeCKUn aHrmMNCKUA S3blk B 0B6nacT HaHo- U MUKPOCUCTEMHOM
TEXHUKM

TpeboBaHUs CUCTEMbI 3KONOTMYECKOrOo MeHemKMeHTa U  CUCTEeMbl
MeHeMKMeEHTa NPOM3BOACTBEHHON 6e30MacHOCTU U 300POBbs

Iipyrve :
XapaKTepUcTukun

3.4.5. Tpynosas pyHKUMSA

OcyuecTBneHme KOHTpons
cobnogeHNst TEXHONOrMYECKon YposeHb
HanmeHoBaHue Kog D/05.7 (nogypoBeHb) 7
OUCUMNMMHBI Ha
KBanudmkaumm
NPON3BOACTBEHHbIX y4acTKax
MpoucxoxaeHve 3aMMCcTBOBaHO 13
P KA OpwurunHan X
TPYLAOBOW OyHKLMK opurnHana
Kopn PerncrtpaunoHHbIn
opurnHana Homep
npod)eccnoHasnbHOro
cTaHgapTa
TpynoBble 4eNCTBUA lMnaHupoBaHWe 1 opraHuM3auus aTTectauum obopygoBaHus

KoHTponb paboThbl OMnepaTopoB TEXHONOrMYeckoro 06opydoBaHuUA U
cobniodeHnss VMU pPernameHTOB TMPOBEAEHMSI TEXHONOIMYEeCKUX U
KOHTPOJbHbIX onepauuii

OnepatuBHbIN U CTAaTUCTUYECKMN KOHTPOMNb MnapamMeTpoB paboThbl
06opyaoBaHnsl, BXOOHbIX W BbIXOAHbLIX MapaMeTpoB TEXHONOrMYeCcKnX
onepauun

MpoBeneHue npu HeobxoaMmocTn BHEMNJTAHOBOW arTecrayum
obopyanoBaHus
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[ata coxpaHeHus: 23.08.2021

MoHuTOpuHr  paboTbl cucTeM 3HeproobecnedyeHnss M napameTpoB
MUKpOKnMmarta

Mpy Bbixode NapaMeTPOB CUCTEM 3HeproobecneyeHusi M3 3agaHHbIX
npedenoB  WUNM  BO3HWKHOBEHUWM aBapuWHOM  CUTyauuMu OCTaHOBKa
TEXHOMOrMYeckoro mnpouecca, BbIBOA4 MNepcoHana W cooblieHue o
CNy4YmBLLEMCS aBapUIHBLIM Cry>X6am 1 PYKOBOACTBY

Heobxogumble ymeHust | OcyLecTBNSATb TEXHONOrMYECKUin Haasop

Pabotatb C TexHU4Yeckon ,u,oxymeHTaumeVl npoun3soacTtBa MUKPO- WU
HaHOpa3MepHbIX 3N1EKTPOMEXaHNYECKNX CUCTEM

AHanuanpoBaTb napameTpbl paboTbl cucTeM 3HeproobecneyeHus u
MUKpOKNMmara

rlpOI/I3BOD,I/ITb aHanmi3 n onpeaenAatb NpUYnHbl OTKITOHEHUA NapamMeTpoB

NamepsaTb anekTpoduanyeckme napameTpbl dhopmnpyembix
PYHKUMOHAmNbHbLIX U BCMOMOraTenbHbIX HAHOPa3MepPHbLIX CIOEB U N3AENnn

Heobxogumble 3HaHusa | CTaHOoapTHble TEXHONOrMyeckue orepaumMu Npov3BOACTBA  MUKPO- U
HaHopa3MepHbIX 3MEKTPOMEXaHUYECKUX CUCTEM

Pexunmbl pa60TbI TEXHOJTIOI'M4YeCcKoro O60pyLI,OBaHVIF| npon3soacTtBa MUKPO-
N HaHOpa3MepPHbIX 3J1EKTPOMEXaHNYECKNX CUCTEM

PernameHThl 7] MeToAbl KOHTpOnnA napameTpoB TexXHOIOorm4eckmx
onepauun

OnepaunoHHble, MapLIPYTHbIE U KOHTPOJSIbHbIE KapTbl peanu3yemoro
mMapLupyTa N3roTOBIIEHUS! MWKPO- " HaHopa3MepHbIX
3MEKTPOMEXaHNYECKUX CUCTEM

TexHUYeCKUn aHrnMUACKMA A3blKk B 0BNacTM HaHO- U MUKPOCUCTEMHOM
TEXHUKN

Tpe6OBaHI/I$| CUCTEMbI 3KOJIOrM4eckoro mMeHegpKMeHtTa WU CUCTEeMbl
MEeHeXXMEHTa HpOMSBO,D,CTBeHHOVI ©e3onacHoOCTU K 340p0oBbA

Lpyrve -
XapaKTepucTukn

3.5. O6obueHHasa TpygoBas pyHKUNS

MpoBefeHne akcnepMMeHTarnbHbIX
nccrnegoBaHun, MoaepHU3aums
TEXHOJI0rMYeCcKoro MapLipyTa YpoBeHb
HanmeHoBaHne PLIPY Kopn E P 7
Npon3BOACTBA MUKPO- U KBanudmkaumm
HaHOpPa3MepHbIX
3NEKTPOMEXAHNYECKUX CUCTEM
IMNpoucxoxgeHve
p Hne 3aMMCcTBOBaHO 13
06001 eHHOoM OpwurunHan X oprMHana
TPYAOBOW hyHKLMK
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"06 yTBEepxaeHnn NpodeccnoHanbHOro cTaHgapTa

[okyMeHT npepoctasneH KoHcynbraHTlntoc

[ata coxpaHeHus: 23.08.2021

"Cneumanunct no TeEXHONOrMu Npomss...

Kon PernctpaunoHHbin
opurmHana HoMmep
npodeccuoHansHoro
cTaHgapTa

Bo3moXHbIe
HanMeHoBaHus
JOJKHOCTEN,
npodeccun

BeayLmmn nHxeHep-anekTPoHWK N0 MOAEPHU3aLUN MapLUpyTa
[(MaBHbIN MHXEHEP

TpeboBaHus Kk
obpasoBaHuio 1
oby4eHuo

Bbiclee oGpa3oBaHue - MarucTpaTtypa

TpeboBaHuA K onbITy
npakTuyeckoi paboTbl

He meHee naTtu neT Ha NHXEHEPHO-TEXHNYECKUX OOJTMKHOCTAX B obnactn
npon3sogcrtBa MUKPO- N HAHO3J1EKTPOHHbIX yCTpOIZCTB

Ocobble ycriosus
gonycka k pabote

MpoxoxaeHne obsizaTenbHbIX NpeaBapUTENbHbIX (MPU NOCTYNIEHUN Ha
paboTy) 1 nepuognyecknx MeguLUHCKMX oCMOTPOB (obcneaoBaHui), a
Takke BHeo4YepeOHbIX MEAMLIMHCKMX OCMOTPOB (0OcrnenoBaHun) B
nopsiake, yCTaHOBEHHOM 3akoHogaTenbcTBoM Poccuickon Pegepaumm

NHcTpykTax no oxpaHe Tpyaa

Apyrve
XapaKTepUCTUKY

JononHuTenbHble NPogeccHoHanbHble NPOrpaMMbl - NPOrpaMMbl
NOBbILLEHNS KBANUVKaLMK MO NPOdUnio AeATENBHOCTM

[ononHutenbHble XapaKTepUCTUKKn:

HaumeHoBaHue Kog HavnmeHoBaHue 6a30BoW rpynnbl, AOMMKHOCTU (Npodeccun) nnm
[OKYMeHTa cneumanbHOCTU

OK3 2111 PU3NKN 1N aCTPOHOMBI
2141 NHxeHepbl B NPOMBILLNEHHOCTU U HA NPOU3BOACTBE
2144 UHxeHepbl-MexaHKn
2152 NH)XeHepbI-311EKTPOHMKN

EKC - NHxeHep-TexHonor (TexHosor)

oKnaTe 22854 WHxxeHep-TexHonor
22864 NHXeHep-aneKkTpoHMK

OKCO 150600 [MaTepuranoBegeHne n TEXHONOMNSA HOBbIX MaTepuanos
210100 | OneKTpOoHMKa U MUKPOINEKTPOHMKA
210108 | MukpocucTemHas TexXHUKa
210200 |lNpoekTnpoBaHMe N TEXHOMNOIMMS ANEKTPOHHBLIX CPEACTB
210600 [HaHoTexHonorms

HafeXHasa npaBoBas noaaepXxka
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

"CneumanucT nNo TEXHONOMMK NPOU3B...

3.5.1. Tpynosas pyHKUMSA

OpraHusauusi 1 npoBeaeHue
SK%nepMM;lHTanbﬁblx 3 YposeHb
HanmeHoBaHwue MCCIeOBAHNI TEXHONOMMHECKNX Kog |E/01.7 (nogypoBeHb) 7
9 KBanudmkaumm
Moaynen n npoL.eccoB
MpoucxoxaeHve 3aMMCcTBOBaHO 13
P KA OpwurunHan X
TPYLAOBOW OYyHKLMK opurnHana
Kopn PerncrpaunoHHbIn
opurnHana Homep
npod)eccnoHanbHOro
cTaHgapTa

Tpynosble oencTBus

YTBepxaeHve Ueneid M 3adady  NpoOBedEeHUst  3KCMEpPUMEHTasbHbIX
TexHororndeckmx paboT no paspaboTke TEXHONOMMYECKMX MPOLECCOB U
TEXHOMOTNYEeCcKMX Mogynen MPOM3BOACTBA MUKPO- W HaHOpasMepHbIX
3MEeKTPOMEXaHNYECKNX CUCTEM

Bbi6op 1 paspaboTka METOAMKM NPOBEAEHNS IKCTIEPUMEHTaNbHbIX paboT

Paspabotka TpeboBaHuiA Ha HeobxoouMMOe  TexHonornyeckoe MU
aHanuTMdeckoe 06opyaoBaHUE, TEXHOMOIMYECKYH) OCHACTKy M pacxofHble
maTtepwuansl

TecToBbIN 3anyckK, TexHOJIorm4eckoe conpoBoXxgeHne Uu  KOHTPOI&b
3KCnepnMeHTalrbHbIX I'IapTMI7I

PacueT napameTpoB TEXHOMOIMYECKOro rpoluecca, npoBedeHne U
KOHTPOIb 3KCMepUMeHTasibHbIX paboT

MoaTtanHbIN KOHTPOI1b TEXHOJIOTN4YeCKmnx n 3ﬂeKTpO(bl/I3I/I‘-IeCKI/IX
napamMmeTpoB U3rotaBlinBaeMbIX CTPYKTYP U nagenunn

TecTupoBaHMe 3KCnepuMeHTarnbHbIX 06pasLIoB

O606LLEeHNE 1 OLEHKa pe3ynbTaToB UCCNEAOBaAHNN

KoppekTpoBKka TEXHOMOMMYECKUX PEXMMOB MNPOM3BOACTBA MWKPO- W
HaHOpa3MepHbIX 3MEKTPOMEXaHUYECKNX CUCTEM

Heobxoaumble ymeHus

Cobupate  OaHHble, n3y4yartb, aHanuaupoBatb W obobuiaTb
Hay4YHO-TEXHUYECKYIO MHCDOPMaLUIO

(DOpMyJ'IVIpOBaTb uenun, 3agadu, pa3pa6aTb|BaTb N cornacosbiBaTb
9KCNepumMeHTalibHbl€ TEXHOMOIM4YecKkmne pa6OTbI

nHaHVIpOBaTb M Npon3BOoaNTb TEXHOJTIONMYECKNE SKCNEPUMEHTDbI

Namepatb anekTpodmamyeckne napameTpbl OPMUPYEMbIX CMOEB WU
n3genumn

I'Ipomsaonmb aHanm3 un onpenenAatb NpuUYnHbl OTKIMNOHEHUA NapamMeTpoB

dhopMrpyeMbIX CTPYKTYP

HafeXHasa npaBoBas noaaepXxka
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

|_|pOI/I3BOD,I/ITb pacyeTbl PEXXMMOB TEXHOJTOTNMYECKNX OI'IepaLI,VIVI

Pa3pa6aTblBaTb onepaunoHHble TeXHONOrM4eckne KapTbl

Mpon3BoanTb aHanu3 pblHKA TEXHOMOMMYECKOTO W aHaNMUTUYECKOro
obopyanoBaHus

FoToBUTL Hay4YHO-TEXHUYECKNE OTHeThl, ny6n14|<au,v||/| no pesyrnbTtartamMm
BbINOSTHEHHbIX UCCea0BaHUN

[oToBUTHL MaTepuanbl N0  3awmte OOBLEKTOB  UHTENNEKTyarnbHON
CcoBCTBEHHOCTH

Heobxogumble 3HaHusa | TexHonorm4eckui KJ'IaCCVI(*)VIKaTOp npoun3soacTBa MUKpPO- n
HaHOpa3MepHbIX 3N1IeKTpoOMeXaHN4YeCKnx cnctem

MNonoxeHus EpunHon CUCTEMbI TeXHOoMnorn4eckom MOAroToOBKN
npoun3BoacTBa

CTaHp,aprI M KaTtanorn Ha cpencrtBa TeXHONIOrm4eCckoro ocHalleHmna

MaTepmaanble M TpyaoBbl€e HOPMaTUBbI

MupoBble gocTmxkeHusa B obrnactu paspaboTku MUKPO- U HAHOPA3MEPHbIX
3NEKTPOMEXaHNYECKUX CUCTEM

DU3NKO-XMMUYECKNE OCHOBbLI 1 OrpaHMyYeHUst Ga3oBbIX TEXHOMOMMYECKUX
MPOLIECCOB HAHOAMEKTPOHUKIA

OcHosBbl (bI/I3VIKI/I HaHOpa3MepHbIX MNI1eHOK

XapaKkTepucTuku npoaykuumM nugepos B 06racTv NpovsBoACTBa MUKPO- U
HaHopa3MepHbIX 3MEKTPOMEXaHUYECKUX CUCTEM

I'Ipe/J,HasHaqume, COBpeMEHHbIE BUAbI O60pyﬂ,OBaHVIFI anda nposegeHus
aHanmaa um VI3MepeHVIIZ napamMeTpoB HaHOPa3MepPHbIX 00bekToB

MeTopapbl KOHTpOInAa ©a30BbIX TEXHOMNOMMYECKNX npoueccoB npon3soacTea
MUKPO- N HAHOPAa3MEPHbIX ANTEKTPOMEXaHNYECKNX CUCTEM

TexHUYeCKUn aHrmUACKMA s3blKk B 06MacTM HaHO- U MUKPOCUCTEMHOM
TEeXHUKN

Tpe6OBaHI/IFI CUCTEMbI 3KOJIOTM4YEeCKOro MeHempKMeHTa WU CUCTEeMbI
MEeHeXXKMEHTa I'IpOVI3BOD,CTBeHHOl7I ©e3onacHoOCTU U 300p0BbA

Ipyrve :
XapaKTepUCTukun

3.5.2. TpypoBsas dyHKUMSA

BbInonHeHne MeponpusiTum no y
BHEOPEHMIO pa3paboTaHHbIX POBEHb
HaumeHoBaHne Kog |E/02.7 (mopypoBeHb) 7
NpoLEeCcCoB 1 MapLLpYTOB B KBANMMDUKALIN
CepuiHoe NpPon3BoaCcTBO
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

Mpowncx HU MMCTBOBaHO "
poncxoxaeHue OpuruHarn X 3anmcTBOBaHO U3
TPYLOBOW hyHKLMM opuruHana
Kop, PerncrpaunoHHbIn
opuruHana HOomep
npodeccnoHanbLHoro
cTaHgapTa
TpyaoBble AenCTBMSA OpraHusaums paboT no 3anycky pas3paboTaHHbIX TEXHONOrMYeCckux

npoueccoB " MapLlpyToB WU3rotoBrieHMA MUKPO- U HaHOpPa3MepHbIX
ANEKTpPpoOMEXaHNYEeCKNX CUCTEM

MoaroToBKa TEXHWYECKOro 3afaHus Ha MPOM3BOACTBO UMM 3aKYMKy
HecTaHgapTHOro obopyaoBaHuA

I'IpOBep,eHme NyCKOHanaao4HbIX pa60T HOBOIro M MoOAepHU3NpPOBaHHOIO
TEXHOJ10rn4ecKkoro 060pyD,OBaHVIFI N TEXHONOMMYECKON OCHACTKM

Pa3pa60TKa NNaHUPOBKN NO PEKOHCTPYKLUUN NPOU3BOACTBEHHbLIX y4aCTKOB

MogroToBKa MCXOAHbIX AAHHbIX ANS pacyeTa HOpM pacxoda matepuaroB
Ha nsgenue, HopM Tpyaa Ha HOBble TeXHOJ1orm4eckme npoueccol

Pa3pa60TKa TEXHUKO-3KOHOMUYECKOTO 0OOCHOBaHMS BHEOpPEHNA HOBbIX
mMaTtepuanoB, TEXHOJIOTMYEeCKOro ”n aHanmTtun4eckoro O60pyﬂ,OBaHVIFI n
npoueccos

OTpaGOTKa HeCTaHOapTHbIX onepaLu/l|71 TEXHOIOIMN N3roToBIEHNA

WccnegosaHme BRnAHUA napamMmeTpoB TEeXHOJIOTM4YeCKNX onepaum?l Ha
BbIXOOHblEe XapaKTepPUCTUKN U HaOeXHOCTb MUKPO- U HaHOpa3MepHbIX
ANeKTpoMexaHN4YeCKMX CUCTEM

C6op ¥ aHanMa3 CcTaTUCTMYECKMX [AaHHbIX O pa3bpoce napameTpoB
TEXHOJIOTMYECKMX Onepaumnii U ero BAUSIHUM Ha XapaKTEPUCTUKN MUKPO- U
HaHopa3MepHbIX 371IEKTPOMEXaHNYECKUX CUCTEM

OpraHI/I3aLI,I/IF| pa3pa60TK|/| TEXHONOrM4YecKom OOKYyMeHTauunm Ha HOBble
TeXHOos1orm4yeckne npoueccbl 1 Moaynum

Heobxogumble ymeHus | MnaHMpoBaTb  3KCNEepUMEHTarnbHble  paboTbl M  oueHmBaTb  UX
TPYOOEMKOCTb

MogenupoBaTb UM TFOTOBUTb TECTOBble CTPYKTypbl AN aTTectauuu
TEXHOJIOTMYECKMX onepauuii 1 o6opyaoBaHus

OnpegensaTe 3KOHOMMUYECKYI0 LIEenecoobpasHOCTb M PUCKM BHEAPEHUs
HOBOro TEXHOMOrMYECKoro 06opyaoBaHNs Y TEXHOMOTUIA

PaboTtaTb C KOHTPOMbHO-U3MEpPUTENBHBIM 0BOPYAOBaHNEM

OcyLlecTBNATb  KOHTPOMb W NPOU3BOAWUTL  WM3MEPEHUS MapameTpoB
dopMMpyeMbIX  CTPYKTYP Ha  KakOOM  TexHOSIorMyeckom  aTane
M3TrOTOBJIEHNST MUKPO- Y HAHOPAa3MEPHbIX 3NTIEKTPOMEXaHNYECKUX CUCTEM

OcyLLl,eCTBJ'IﬂTb TEXHONOrM4YecKnm Haa3op
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

PaboTaTb ¢ KOHCTPYKTOPCKOMW, TEXHONOrMYECKON AOKYMEHTaLMen

npOBOD,VITb naTeHTHblE UccrnegoBaHnAa “ Od)OpMJ'IFITb 3adBKM Ha Bblaavy
naTeHToB

(DOpMMpOBaTb KOHKYPCHbIE 3asaBKU Ha npoeegeHne
Hay4HO-uccnenoBsaTtesibCKMX U ONbITHO-KOHCTPYKTOPCKNX pa60T

Heobxogumble 3HaHua | MeToabl aHann3a TEXHOMNOrMYeCcKnx cpeg

MocTaHoBneHus, pacropshkeHus, npuKasbl, MeToau4veckue "
HOPMaTUBHbIE maTepuansi MO  TEXHOMOrM4ecKkom NoAroTOBKE
npou3BoacTBa

TexHnyeckme Tpe6OBaHI/IF|, npegbaBndemMble K mMatepunanamMm M rotoBbiM
MUKPO- N HAHOPAa3MeEpPHbIM 3J1EKTPOMEXaHUYECKUM CUCTEMAM

MupoBoit onbIT pa3paboTKU TEXHONMOFMYECKMX MPOLLECCOB M3roTOBMNEHMS
MMWKPO- Y HAHOPa3MEPHbIX 3NEKTPOMEXAHNYECKMX CUCTEM

CoBpemeHHble Buabl 06OpydOBaHWS [Ofs MPOBEAEHWS aHanuMsa W
U3MepeHni NnapaMeTpoB HaHOPa3MepHbIX 06 LEKTOB

MeToqpbl KOHTpONA 6a30BbIX TEXHOITOIr’M4YeCcKnx npoweccos
HaHOJJMEKTPOHUKN

COBpeMeHHbIe mMaTtepuarnbl, MUCNoJsib3yemMmble B MNpPOM3BOACTBE MUKPO- U
HaHOpPa3MepHbIX 3N1IEKTPOMEXaHN4YeCKnx cnctem

PernameHTbl KOHTpORs napameTpoB paboTbl TEXHOMOMMYecKoro W
n3MepuTenbHOro 06opya0BaHNS, PEXNMOB MPOBEAEHNS TEXHOMOMMYECKNX
onepauun

PernameHTbl 1 MeToabl KOHTPOIA NapaMeTpoB TEXHOJIOMTMYECKNUX Ccpea

OcHoBHble TpeboBaHWs oOpraHuM3auuMu Tpyda Mpu  NPOEKTUPOBAHMU
TEXHOMOrMYeCcKNX NpPoLLeccoB

OnepaunoHHble, MapLIPYTHbIE W KOHTPOSIbHblE KapTbl peannayemoro
MapLupyTa N3roTOBIIEHUS] MWKpO- " HaHopa3MepHbIX
3MEeKTPOMEXaHNYECKNX CUCTEM

TexHUYeCcKUn aHrmMUACKMA A3blk B 0BNacTM HaHO- U MUKPOCUCTEMHOM
TEXHUKN

Tpe6OBaHI/IF| CUCTEMbl 3KOJ1IOrM4eckoro MeHegpKMeHTa WU CUCTEeMbl
MeHeXXMeEHTa I'IpOM3BOLI,CTBeHHOIZ ©e3onacHoOCTU K 340p0BbA

Opyrve -
XapaKTepVICTI/IKI/I

3.5.3. TpynoBas dyHKUMSA

MnaHnpoBaHne paboT no

YpoBeHb
HanmeHoBaHne nepeocHalleHnto Kog |E/03.7 (nopypoBeHb) 7
NPON3BOACTBEHHbIX Y4aCTKOB kBanMcMKaLMM
HOBbIMW TEXHOSOTMYECKNM 1
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aHannTn4ecknm 060py,D,OBaHI/IeM,
OCHaCTKOM 1 mMaTtepunanamm

[okyMeHT npepoctasneH KoHcynbraHTlntoc
[ata coxpaHeHus: 23.08.2021

Mpouncx HU UMCTBOBAHO U
poncxoxaeHue OpuruHan X 3aumcTBOBaHO U3
TPYAOBOW OYyHKLMU opurnHana
Kop, PernctpaunoHHbIn
opurnHana HOMep
npodeccnoHanbLHoro
CcTaHdapTa
TpynoBble gencTeums AHanu3 ysknx MecT peanuM3yemMoro TeXHOMNOrM4eckoro npouecca, Bkrnwoyas

Me)KOI'IepaLI,MOHHbIVI 1 BbIXOAHOWM KOHTPOIJ1b

dopmMmmpoBaHmne nepeyHs HeobxoauMoro ans MOAEepHM3aumm
TEXHOMOrMYECKOoro npovecca TEXHOMOrMYeCcKoro, TECTOBOrO "
aHanuTM4eckoro obopyaoBaHunst

Paapa60TKa, cornacoBaHne un yrteepxageHne TexXHUYeCKOro 3agaHua Ha

COBEepLLEHCTBOBaHNE CUCTEMBI TEXHOMOrMYeCKOoM NMOAroTOBKU
npovsBoacTea
AHanus npeanoxeHuin npoussoauTenein - MoCTaBLLMKOB

TEXHOJ10Ir'M4YeCcKoro, ncnbitatesibHOro 1 aHaliIMTn4eCKoro O60py,EI,OBaHVI$|

dopmMupoBaHMe NaHOB 3aKynkum WM  U3roTOBIEHWs Heobxoammoro
060pynoBaHUS U OCHACTKU

Bbibop, nnaHMpoBaHWE pasMeLLeHWst U paccTaHoBKM obopygoBaHUsi Ha
NMPOV3BOACTBEHHbIX MMOLAaaax

Onpep,eneHVle I'IOTpe6HOCTVI B crneuunanbHON TEXHOMNOMMYECKON OCHACTKe n
NpOoeKTnpoBaHne crneynanbHOW TEXHONOMMYECKON OCHACTKN

HopmupoBaHne HeoOXoAMMbIX AN MOAEPHU3aLMN  TEXHOIOTMMYECKOro
npovecca 3atpaT TpyAa, MaTepuarnoB U SHeprum

Pa3spaboTka TEXHUKO-IKOHOMWYECKOro OBOCHOBaHMS LEenecoobpasHoCTU
nepeocHalleHna Nnpon3BoACTBEHHbIX y4aCTKOB

Pa3pa60TKa peKomeH,u,au,w?l no CoBepLIeHCTBOBaHNK  OpraHmnsaunmn
npoun3soAcTtea U Tpyaa, agantauum MUX K yCloBuUAM UITOTOBJIEHUA HOBOW
npoayKuunm n TeXHomnornm

Pa3pa60TKa, cornacoBaHne un yrtBepxaeHune TexXHUYeCKOoro 3agaHua Ha
nepeocHalleHne npon3soCTBEHHbIX y4aCTKOB

HeO6XO,ElMMbIe yMeHnaA rlpOI/I3BO,D,I/ITb CpaBHUTENbHYIO OLIEHKY CcONOCTaBAEeMbIX TEXHOJTOMMYECKNX
npoueccoB

OnpegensaTb  TeXHONMOrMYeckyto ceGecToMMoCcTb W ycTaHaenMBaTb
SKOHOMMYECKM LienecoobpasHblii 06beM roloBoro Npon3BoACTBa MUKPO- U
HaHopa3MepHbIX 3MEKTPOMEXaHUYECKUX CUCTEM

OI'Ipeﬂ,eJ'IﬂTb Tpe6OBaHM9| K 060pyﬂOBaHI/IPO, TEXHOSIOrMYECKON OCHAacCTKE,
cpencrteamM aBsTomMaTtu3aunm ona obecneyeHus TpeGyeMle napameTpoB "
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PEXNMOB TEXHOJOIMNMYECKNX onepau,vu7|

Pa3pabaTbiBaTb TEXHOMOMMYECKYI0 U KOHCTPYKTOPCKYHO OOKYMEHTaLuio B
COOTBETCTBUU C TPe6OBaHMSAMU HOPMATUBHBLIX [OKYMEHTOB

AHaJ'II/I3VIPOBaTb TEXHNYECKne npegnoxeHusa n NPOEKTbI no
060pyD,OBaHVII'0, TEXHOSOrMYECKO OCHAacCTKe, cpencrteamM aBToMaTtu3auunn
Ha cooTBeTCTBME Tpe6OBaHVIFIM TEeXHNYeCKOoro 3agaHua

Heobxogumble ymenust | MpuHUmMnbl aHanm3a 3dEKTUBHOIO MCMNOMb30BaHUSA TEXHOIOMMYECKOro
obopynoBaHusi

OCHOBHblE TEXHWYECKME XapakKTEepUCTUKM U OCODEHHOCTU MUKPO- WU
HaHOpa3MepHbIX 3MEKTPOMEXaHUYECKNX CUCTEM

basoBble  TexHomornyeckume npouecchl npon3soacrtea MUKpPO- n
HaHOpa3MepHbIX 3JIeKTpoOMeXaHNYEeCKNX CUCTEM, OCHOBHbIE NapamMeTpbl U
PEeXNMbl TEXHONOTNMYECKUX onepaumﬁ

XapaKTepMCTI/IKVI ncnosib3yemMmoro O60py,D,OBaHVIﬂ, TEXHONOrM4YecKom
OCHacCTKu, cCpeacTB aBTOMaTu3auunm

HopmaTuBHble  OOKYMEHThI Ha  pa3paboTKy  KOHCTPYKTOPCKOW,
TEXHOINOTMYECKON 1 3KCMNIyaTaluMoHHOW AOKYMeHTaLMm

TexHNYeCKMn aHrmUACKMA s3blKk B 06MacTM HaHO- U MUKPOCUCTEMHOM
TEeXHUKN

Tpe6OBaHI/IFI CUCTEMbI 3KOJIOTM4YEeCKOro MeHepKMeHtTa WU CUCTEeMbI
MEeHeXXKMEHTa I'IpOVI3BOD,CTBeHHOl7I ©e3onacHoOCTU U 300p0BbA

Ipyrve :
XapaKTepUCTukun

IV. CBegeHuns 006 opraHusaumsx - paspaboTtymkax
npodeccnoHanbHoro cTaHgapTa

4.1. OTBETCTBEHHAsA OpraHM3aumsa-pa3paboTymk

doHp MHPACTPYKTYPHBIX N 0bpasoBaTtenbHbix Nnporpamm (POCHAHO), ropog Mocksa

[eHepanbHbIN OUPEKTOpP CeuHapeHko AHgpen 'eHHagbeBmY

4.2. HanmeHoBaHus opraHm3auuin-paspaboTymkoB

1 Obuwepoccuiickoe 06beanHeHne padotogaTtenen "PoccMinckmin colo3 NPOMbILLITEHHUKOB U
npeanpuvHmaTtenen”, ropog Mocksa

2 AHO "HauunoHanbHoe areHTCTBO pa3BuTMSA KBanudukaumin", ropog Mockea

3 AO "3eneHorpagckuin HaHOTEXHOOrMYECKMI LeHTp", ropoa Mockea

4 AO "HUMMS n MukpoH", ropoa Mockea
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5 AO "TKK "MunaHgp", ropoa Mocksa

6 | AO "Poccumnckas anektpoHuka", ropog Mockea

7 | ®rAQY BO "HaumoHanbHbIV uccnegoBaTenbCckun yHnBepeuteT "MOCKOBCKUA MHCTUTYT
ANEeKTPOHHON TexHukK", ropoa Mocksa

8 | PrAQY BI10 "CaHkT-lleTepbyprckuin rocygapCTBEHHbIA 3NIEKTPOTEXHUYECKUIA YHUBEPCUTET
"N3TN" um. B.W. ¥YnbsaHosa (IleHnHa), ropoa CaHkT-lNeTepbypr

9 OIBY "HayyHo-Npon3BOACTBEHHbIN KoMMneke "TexHonornyeckuin LeHtTp" MU3T", ropoa
Mockea

10 | ®I'BY "Hay4yHo-nccnegoBaTenbCKMi MHCTUTYT TpyAa U CoOLMansHOro cTpaxosaHus', ropoa
Mocksa

<1> O6LLEPOCCUNCKNI KNacCUPUKATOP 3aHSATUN.
<2> O6LLEepPOCCUNCKIUI KnaccudmKkaTop BUAOB SKOHOMUYECKOW AEATENbHOCTH.

<3> [puka3s Munsgpascoupassutna Poccum ot 12 anpensa 2011 r. N 3021 "O6 yTBepXOeHun nepeyHemn
BpedHbIX M (Mnn) onacHbIX MPOM3BOACTBEHHbIX (DAKTOPOB WM paboT, NpW BbIMNOSIHEHWM KOTOPbIX NPOBOAATCS
obsAsaTenbHble npegBapuTenbHble W Nepuognyeckme MeauuuHckme ocMoTpbl (obcneposaHus), u [Nopsaka
npoBefeHus obsi3aTenbHbIX MNpeaBapuUTenbHbIX W NEepPUOAUYECKUX MEAMUMHCKUX OCMOTPOB (o6cnenoBaHuin)
pabOTHUKOB, 3aHATLIX Ha TsHKenblX paboTax M Ha paboTax ¢ BpeAHbIMM M (MNK) onacHbIMK ycnoBusiMmn Tpyaa"
(3apeructpupoBaH MwuHiocTom Poccumn 21 oktabps 2011 r., peructpaumoHHsin N 22111), ¢ u3MeHeHuUsiMu,
BHECEHHbIMM Npuka3amn MunsgpaBa Poccum ot 15 masa 2013 r. N 296H (3apernctpmpoaH MuHioctom Poccum 3
mionsa 2013 r., peructpaumoHHbii N 28970), n ot 5 pekabpsa 2014 r. N 801H (3apernctpmpoBaH MUHIOCTOM
Poccun 3 hespans 2015 r., peructpaumoHHbin N 35848).

<4> [pukas PoctexHaasopa ot 29 aHBaps 2007 r. N 37 "O nopsigke NOAroTOBKM M aTTecTauumn paboTHUKOB
opraHu3auui, nogHag3opHbix PepepanbHON cnyxbe Mo 3KONOrMYEeCKOMY, TEXHONOMMYECKOMY W aTOMHOMY
Hagsopy" (3apermctpupoBaH MuHiocTom Poccum 22 mapta 2007 r., pernctpaumoHHbin N 9133), ¢ usmeHeHnsimun,
BHECEHHbIMU Mpukasammn PoctexHaasopa ot 5 uong 2007 r. N 450 (3apernctpupoBaH MuHioctom Poccumn 23
uionsa 2007 r., peructpaumoHHbii N 9881), ot 27 asrycta 2010 r. N 823 (3apeructpuposaH MuHioctom Poccum 7
ceHTsa6psa 2010 r., peructpaumonHbin N 18370), ot 15 gekabpsa 2011 r. N 714 (3aperncrpmpoBaH MUHIOCTOM
Poccun 8 dpeBpans 2012 r., permctpauuoHHbii N 23166), ot 19 gekabpsa 2012 r. N 739 (3apeructpmpoBaH
MwuHiocTom Poccum 5 anpens 2013 r., peructpaumoHHbin N 28002), ot 6 pgekabps 2013 r. N 591
(3apeructpupoBaH MuHioctom Poccum 14 mapta 2014 r., peructpauunoHHbein N 31601), ot 30 nioHa 2015 1. N 251
(3apeructpuposaH MuHioctoM Poccum 27 uionsa 2015 r., peructpaumorHeii N 38208).

<5> EauHbIN KBaNMMUKALUNOHHBIN CNPaBOYHUK OOIMKHOCTEN pyKoBOAUTENEW, crneumanucTtoB U ApYrux
Cny>aLlux.

<6> Ob6Lwepoccuncknii knaccudumkatop npodpeccuii paboumx, OOMKHOCTEN CnyXawmx U TapUdHbIX
paspsiooB.

<7> O6Liepoccunckmni knaccudumkaTop cneumansHocTen no ob6pasoBaHuto.
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