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Mpuka3 MuHTpyaa Poccum ot 15.09.2016 N 520H
"O6 yTBepxxaeHuM npodeccuoHansHoro ctaHaapTa "Crneumanmct no
TEXHOMOrN NPOU3B...

[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

3apeructpuposaHo B MuHtocte Poccun 27 ceHtsibpa 2016 r. N 43833

MWHUCTEPCTBO TPYAA U COLMAIIbHON 3ALLUTLI POCCUNCKOW ®EQEPALIUA

NMPUKA3
oT 15 ceHTA6Opsa 2016 r. N 520H

OB YTBEPXXOAEHUMN NPO®PECCUOHAIIbHOIO CTAHOAPTA
"CNEUMWAJIUCT NO TEXHONOIrnMn nPOU3BOACTBA MUKPO-
N HAHOPA3MEPHbIX JIEKTPOMEXAHNWYECKUX CUCTEM"

B cootBetctBUM c nyHkToM 16 [lpaBun pa3paboTkm n yTBepXAeHUs MpodeccroHanbHbIX CTaHAapToB,
YTBEPXAEHHbIX NocTaHoBneHneM lMpaButensctBa Poccuiickon Pepepaumm ot 22 aHapsa 2013 r. N 23 (CobpaHue
3akoHogartenbcTBa Poccunckon depepaummn, 2013, N 4, ct. 293; 2014, N 39, cT. 5266; 2016, N 21, cT. 3002),
nprKasbIBalo:

YTBEpAUTb Npunaraembii npodeccuoHanbHbin cTaHgapT "CneumanncT Mo TEXHONOrMm Mpou3BOACTBA
MUKPO- M HAHOPAa3MepPHbIX 3NEKTPOMEXaHNYECKNX cucTem".

MwuHucTp
M.ATOMUITNH

YTBEPXKAOEH

npukasom MuHucTepcTBa Tpyaa
M coumManbHOM 3alUuUThI
Poccuiickon ®eaepaunn

oT 15 ceHTsa6ps 2016 r. N 520H

NMPO®ECCUOHAINbHbIA CTAHOAPT
CMEUMAIINCT

NO TEXHONOIMMMun nPOU3BOACTBA MUKPO- U HAHOPA3MEPHbDIX
ANEKTPOMEXAHUYECKUX CUCTEM

852

PerncrpaunoHHbIn Homep

|. ObLwume ceBeneHus

TexHonornsa Npon3BoacTBa MUKPO- N HAHOPA3MEPHbLIX ANTIEKTPOMEXAHUYECKMX 29.008
cucTem

(HanmeHoBaHMe Buga NnpodeccnoHansHon OeaTensHoOCTI) Koa

OcHoBHas Lernb B1uaa npodeccnoHanbHom AesATenbHOCTH:

Pa3pa60TKa, noanepxaHne n passntne TexHosrorm4ecKkoro npouecca npon3soactesa MUKpPO- U
HaHOpa3MepHbIX 3NIEKTPOMeEXaHNYeCKnX cuctem
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Mpuka3 MuHTpyaa Poccum ot 15.09.2016 N 520H

"O6 yTBepxxaeHuM npodeccuoHansHoro ctaHaapTa "Crneumanmct no

TEXHONOornn npouss...

[okymeHT npegoctasneH KoHcynbTaHTlnoc

Oata coxpaHeHus: 20.10.2016

pynna 3aHaTuin:

2111 DU3MKN N aCTPOHOMBI 2141 WHxeHepbl B NPOMBILLIEHHOCTM M Ha
npou3BoacTBe
2144 NHxXeHepbl-MexaHuKn 2152 VHXXeHepbl-3N1EKTPOH KN
(kog OK3 <1>) (HanmeHoBaHuWe) (kog OK3) (HaumeHoBaHue)

OTHeceHue K BugamMm 3KOHOMUYECKOW AeATENbHOCTU:

26.11 [pon3BOaCTBO IN1EMEHTOB 3NEKTPOHHOKM annapaTypbl

26.5 Mpon3BoacTBO KOHTPOSbHO-M3MEPUTESIbHBIX Y HABUTALMOHHbLIX NPUBOPOoB 1
annapaToB; NPOM3BOACTBO YacoB

72.1 HayuyHble nccnegosaHns u pa3paboTku B 06nacTv eCTECTBEHHbIX U TEXHUYECKNX

Hayk

(kog OKB3[ (HaumeHoBaHMe BMOA SKOHOMUYECKOW AeATENBHOCTH)

<2>)

II. OnncaHne TpyaoBbIX MYHKLNIA, BXOASLMNX
B NpodeccroHanbHbi CTaHAapT (YHKLMOHanbHasi KapTa Buga

npodgyeccmoHarnbHoi OeATenbHOCTH)

O606LeHHble TpyAoBblE PYHKLMM TpyaoBble yHKLUN
Kog HanMeHoBaHue YPOBEHb HanMeHoBaHue Koa YPOBEHb
KBanud (nogypoBeH
nKauum b)
KBanuduka
unn
A MopgenunposaHue 6 AHanM3 KOHCTPYKLUNA U A/01.6 6
TEXHOMOrMYeCKNxX TEXHOMOrMIN U3roTOBMEHUS MUKPO-
MoZynewn n npoLeccoB N HAHOPa3MepHbIX
Ons npomssoacTea 3NEKTPOMEXAHUYECKUX CUCTEM MO
MMKPO- U CYLLIECTBYIOLLIMM NCTOYHMKAM
HaHOpPa3MepHbIX MHopmaLmnm
3NEKTPOMEXaHNYECKNX
cucTem OnpegeneHue atanos A/02.6 6
N3roTOBIEHUS
3NEKTPOMEXAHNYECKON CUCTEMBI,
dopmupoBaHmne nepeyHsi
obopyanoBaHusa n
nocrneoBaTeNbHOCTH
HeobxoauMbIX Ans ee
N3roTOBMEHUSI TEXHOMNOTMYECKNX
MoAaynen 1 eANHUYHBIX onepauun
MogenupoBaHue n pacyet A/03.6 6
TpebyembiX BXOOHbIX U BbIXOOHbIX
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Mpuka3 MuHTpyaa Poccum ot 15.09.2016 N 520H
"O6 yTBepxxaeHuM npodeccuoHansHoro ctaHaapTa "Crneumanmct no
TEXHOMOrN NPOU3B...

[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

napamMmeTpoB TEXHOJIOTMYECKNX

onepauumn
B PaspaboTka 6 PaspaboTtka metoguk attectaumm | B/01.6 6
TEXHOMNOrM4Yeckon TEXHOJOIMYECKMX NPOLIECCOB,
OOKyMeHTaumm ons METOAMK BXOAHOIO M BbIXOOHOIO
Npou3BOACTBa MUKPO- U MeXonepaLMOoHHOIo KOHTPOrS Mpu
HaHOpPa3MepHbIX NpPOW3BOACTBE MUKPO- U
3NEKTPOMEXaHNYECKNX HaHOPa3MepHbIX
cucTem 3MNEKTPOMEXaHUYECKUX CUCTEM
CocTaBneHne onepaunoHHbIX 1 B/02.6 6
MapLUPYTHbLIX TEXHONOMMYECKNX
KapT
PaspaboTka pernameHToB B/03.6 6

MEepPOoNpUSTUI MO aHanuay u
yCTpaHeHu o NpuynH 6paka

C PaspaboTtka maplipyTa 7 Pa3paboTka n yTBepxaeHune C/o1.7 7
N3roTOBIEHUSA MUKPO- U TEXHUYECKOro 3afiaHus Ha
HaHOpa3MepHbIX pa3paboTky MapLupyTa u
3ANEKTPOMEXaHNYECKUX KOMMIEKTa TEXHONOrM4YeCcKom
cucTem OOKyMeHTauunm
AKcnepuMeHTarnbHas npoBepka Cclo2.7 7

NpoLEeccoB, MUKPOMapPLUPYTOB U
obbeanHeHne nx B 06K
MapLUPYT U3roTOBMEHMSI MUKPO- U
HaHOpPa3MepHbIX
3MNEKTPOMEXaHNYECKUX CUCTEM

dopMmpoBaHue 1 yTBEPXAEHME C/03.7 7
KOMMIeKTa TEXHONOrMYECKOom
OOKYMEHTaLMM Ha MapLipyT
N3roTOBMEHUS MUKPO- U
HaHOpPa3MepHbIX
3NEKTPOMEXAHNYECKUX CUCTEM

D ConpoBoxgeHue 7 MOHUTOPUHI TEXHONOTNYECKNX D/01.7 7
Npon3BOACTBEHHOIO npoLieccoB NPoM3BOACTBA MUKPO-
UUKNa N3rotToBneHus W HaHOpa3MepHbIX
MUKPO- U 3ANeKTPOMEXaHNYeCKUX CUCTEM
HaHoOpa3MepHbIX
3neKTpoMexaHU4eCcKnx OpraHusauus 1 npoBeaeHne D/02.7 7
cuctem MEeponpuUsTUN No obecneyeHnto
npou3BoaCcTBa MUKPO- U
HaHOpa3MepHbIX

3NEeKTPOMEXaHNYECKUX CUCTEM
HeobxogMMOol OCHacCTKOM U
pacxoaHbIMM MaTepuanamm

AHanus v yctpaHeHue npuymnH D/03.7 7
OTKINOHEHUI BbIXOOHbIX
napameTpoB TEXHONOMMYECKON
onepauuu
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Mpuka3 MuHTpyaa Poccum ot 15.09.2016 N 520H
"O6 yTBepxxaeHuM npodeccuoHansHoro ctaHaapTa "Crneumanmct no
TEXHOMOrN NPOU3B...

[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

NogrotoBka TEXHUYECKUX D/04.7 7
peLleHnin No onTuMmsaunm
TEXHOSIOrM4YeCcKoro npowecca
M3roToBIEHNA MUKPO- U
HaHopa3MepHbIX
ANEKTPOMEXAHNYECKMX CUCTEM

OcyLecTBneHne KOHTPOIs D/05.7 7
cob6ntoAeHNs TEXHOMOMYECKOW
AVCLMMAUHBI Ha
NPOW3BOACTBEHHbIX y4acTKax

E lNpoBeneHue 7 OpraHusauusi 1 npoBeaeHne E/01.7 7

3KCNepuMeHTanbHbIX 3KCNnepuMeHTanbHbIX

nccnegoBaHui, nccnenoBaHU TEXHONOMMYECKNX

MOAEepHMU3aUus MOAYIen N NpoLeccos

TEXHOMNOIMYECKOro

mapLipyTa BbinonHeHue meponpuaTui no E/02.7 7

Npon3BOACTBA MUKPO- U BHeApeHuo pa3paboTaHHbIX

HaHopa3MepHbIX npoLEeccoB U MapLLPYTOB B

3AMEeKTPOMEXaHNYeCKmX CepuinHoe Npon3BoaCcTBO

cuctem
lMnaHmpoBaHue paboT no E/03.7 7
nepeocHalLeHuIo

NPON3BOACTBEHHbIX Y4aCTKOB
HOBbIMW TEXHOMOTMYECKNM U
aHanuTnyecknum obopyaoBaHueMm,
OCHaCTKOW 1 MaTepuanamu

[ll. XapakTepucTtuka 0606 eHHbIX TPYA0BbIX (PYHKLMIA

3.1. Obo6LeHHas TpygoBas pyHKUNS

MogenupoBaHue TEXHONOMMYECKMX
MoAyrnen n NpoLeccoB Asis VOOBEHb
HanmeHoBaHue Npon3BoACTBa MUKPO- U Kon A P 6
KBanudmkaumnm
HaHOpa3MepHbIX
3NEKTPOMEXaHNYECKUX CUCTEM
MpouncxoxaeHve
9 . 3anmMcTBOBaHO U3
0606LweHHon Tpygoson | OpuruHan X
opuruHana
OYHKLMN
Kopn PernctpaunoHHbIn
opurnHana HoMmep
npodeccnoHansHoro
cTaHgapTa
Bo3moxxHble HauMeHoBaHUS | IHXxeHep-aneKkTPoHUK MO MOAENMPOBaHNIO
DOIKHOCTEN, npodeccui
TpeboBaHus kK 0bpasoBaHuio | Beicluee obpa3oBaHue - bakanaBpuaT
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[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

n ob

y4YeHuto

TpeboBaHuA K onbITy
npakTu4eckomn paboTbl

Ocobble ycnoeusi gonycka k
paboTe

MpoxoxaeHne obs3aTenbHbIX NPeaBapuUTENbHbLIX (MPY NOCTYNEHUM
Ha paboTy) 1 nepnoanvecKMx MegnLNHCKNX OCMOTPOB
(obcnepoBaHwuii), a Takke BHeOUYepeaHbIX MEOULMHCKUX OCMOTPOB
(o6cnepoBaHwuii) B nopsiake, yCTaHOBNEHHOM 3aKOHOA4ATENbCTBOM
Poccuiickon ®epepauun <3>

UHcTpykTax no oxpaHe Tpyaa <4>

[pyrve xapaKkTepucTuku

JlononHuTenbHble NPodEeCCMoHarnbHbIEe NPOrpamMMbl - MPOrpamMMmbi
MOBbILLEHMS! KBanvduKaumm no Nnpounto AesTenbHOCTU

[ononHutenbHble XapaKTepUCTUKN:

HanmeHoBaHune Koa HaunmeHoBaHve 6a3oBow rpynmnbl, JOMKHOCTU (Npodheccum) unm
OOKYyMeHTa crneunansbHOCTH
OK3 2111 PUN3NKM N aCTPOHOMB
2141 VHxXeHepbl B MPOMBbILLNIEHHOCTU 1 Ha NPON3BOACTBE
2144 NHxxeHepbl-MexaHnKu
2152 VHXXeHepbl-3N1EKTPOH KN
EKC <5> - NHxeHep-TexHonor (TexHosor)
OKMNATP <6> 22854 WHxxeHep-TexHonor
22864 MHXeHep-3neKTpoHUK
OKCO <«7> 150600 |MaTepuanoBegeHue 1 TEXHONOrMS HOBbIX MaTepuanosB

210100 | QneKkTpoHMKa U MUKPOINEKTPOHUKA

210108 | MukpocucTeMHasa TeXHMKa

210200 |lNpoeKkTMpoBaHWE U TEXHOIOMMSA 3rEKTPOHHBLIX CPEACTB

210600 |HaHoTexHonorus

3.1.1. Tpynosas pyHKLMSA

AHann3 KOHCTPYKLUUIN N TEXHONOMNIA
N3roTOBIEHUSA MUKPO- U
HaHOpa3MepHbIX YpoBeHb
HanmeHoBaHue Kog A/01.6 (nogypoBeHb) 6
3ANEeKTpOMEXaHNYeCckux CUCTeM no
KBanudmnkaumnm
CYLLIECTBYIOLLMM UCTOYHUKAM
MHpopmMaumn
MpoucxoxaeHue Opwurunan X | 3anmcTBOBaHO U3
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Mpuka3 MuHTpyaa Poccum ot 15.09.2016 N 520H
"O6 yTBepxxaeHuM npodeccuoHansHoro ctaHaapTa "Crneumanmct no

TEXHONOornn npouss...

TPyaoBoOn oyHKLNN

opurMHana
Kon PernctpaunoHHbIn
opurnHana HoMmep
npodeccroHanbHoro
cTaHgapTa

TpyooBble AenCTBUSA

Mouck 1 cucTeMaTusaums HayyHbIX CBEOEHWA O  KOHCTPYKUMSAX,
MaTepuanax, MapLipyTax U3rotToneHus n obopyaoBaHumn, UCMOMb3yeMbIX
ANs co3aaHns MUKPO- U HAHOPa3MEPHbIX SMEKTPOMEXaHUYEeCKUX CUCTEM

ConocTaBreHne  XapakTepucTuk W MapameTpoB  CYLLUECTBYHOLLMX
KOHCTPYKLMIA MUKPO- U HaHOPa3MEPHbIX 3MEKTPOMEXaHWUYECKMX CUCTEM U
Ucrnonb3yeMbix B HUX MaTtepuanos, HEOOXOAMMBIX ANS WX U3rOTOBIIEHMS
TEXHOMOIMYeCcKUxX NpoLEeccoB 1 0GopyaoBaHus

Pa3pa60TKa TEXHUKO-3KOHOMMNYECKOro 000CHOBaHMS Bbl60pa aHanora
co3aaBaeMblX MUKPO- N HAHOPA3MEPHbIX 3JTEKTPOMEXaHUYECKUX CUCTEM

MpoBeneHune CpaBHUTENBHON TEXHUKO-3KOHOMMNYECKON OLIEeHKN
TaKTUKO-TEXHUYECKMX MNapamMeTpPoB M IKCMyaTauMOHHbIX oKa3aTenemn
BbIOpaHHbIX CTPYKTYPHbIX W MNPUHUMNMAIBHBIX CXEM KOHCTPYKTUBHbIX
pPeLLUEHUN MUKPO- U HAHOPA3MEPHbIX ANIEKTPOMEXAHUYECKNX CUCTEM

AHanmMa U3NYECKUX W TEXHOMOTMYECKUX MPUHLMMIOB, 3aNIOXKEHHbIX B
KOHCTPYKLIMIO 3MEKTPOMEXaHNYECKOW CUCTEMBI

AHanus cyLecTBYIOLLMX METOOOB M MapLIPyTOB (DOPMUPOBAHUA MUKPO- U
HaHOCTPYKTYp, BXOASLWMX B KOHCTPYKUMIO MWUKPO- W HaHOpasMepHbIX
3MNEeKTPOMEeXaHUYECKUX CUCTEM, a TakkKe CBOWCTB MaTepuarioB U UX
KOMOVHaUWiA, BXOASALWMUX B KOHCTPYKLUIO U onpeaensiowmx paboTy

PaspaboTka TpeboBaHU K HU3MKO-TEXHONOTMYECKUM U KOHCTPYKTUBHBIM
XapaKkTepucTukam 3feMEeHTOB KOHCTPYKUMM MUKPO- M HaHOpPa3MepHbIX
3NEeKTPOMEXaHUYECKNX CUCTEM

Heobxogumble ymeHus

PaboTtaTb C ne4yaTHbIMU 1 3NEKTPOHHBIMWU UCTOYHMKaMMU MHpOpMaLIMK

O6pabaTtbiBaTb M CUCTEMATU3MPOBATb MONYYEHHYID WHGOPMaLMIO Mo
MWUKPO- U HAHOPA3MeEPHbIM 3TIEKTPOMEXaHUYECKMM cUcTeMaMm

OnpegenaTb NepcnekTUBHbIE HanpaefieHUs HayyHbIX WCCMEefoBaHWuin |
pa3paboToK, CBSi3aHHbIX C CO34aHMEM MWKPO- W HaHopasMepHbIX
3NeKTPOMEeXaHUYECKUX CUCTEM

BbisiBNaTe  Haubornee  BakHble MNapameTpbl U XapaKTepUCTUKU
NepPCreKTUBHbIX KOHCTPYKUUIA, MaTepuarnoB, TEXHOMOMYECKUX MPOLECCOB
n obopynoBaHus

dopmynupoBaTb KpUTEPUM CPABHEHMST CYLLLECTBYHOLLUMX M MEPCNEKTUBHbBIX
KOHCTPYKLMIA, MaTepuanos, TEXHONOMMYECKUX NpoLieccoB 1 0bopyaoBaHus,
MCNoNb3yeMblX B MNPOM3BOACTBE  MMKPO- M HaHOpasMepHbIX
3NeKTPOMEXaHUYECKNX CUCTEM

AHaJ'II/I3I/IpOBaTb KOHCTPYKUMIO U TEeXHOJIOMMK U3roTtoBneHna MUKpPOo- U
HaHOpPa3MepHbIX 3JIEKTPOMEXaHNYEeCKNX CUCTEM, BbIABIATb I'IpOGJ'IeMHbIe
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ANNeEMEHTbl U Yy4aCTKu

Heobxoaumble 3HaHusa | CTpykTypa CyLLECTBYIOLMX KOHCTPYKUMN M TEXHONOrMYEeCKUX MnpoLeccoB
NPOM3BOACTBA MUKPO- N HAHOPa3MEPHbIX 3NEKTPOMEXaHNYECKNX CUCTEM

MVIpOBbIe OOCTWXKeHUs B obnactu paapa60TKM n npoun3soacTtBa MUKPO- U
HaHOpPa3MepPHbIX ANEKTPOMEXaHNYECKNX CUCTEM

XapakTepucTuku npoaykuuM nuaepos B 06nacT Npou3BoACTBa MUKPO- U
HaHOpPa3MepHbIX 3NTIEKTPOMEXaHNYECKUX CUCTEM

BasoBble TexHomnoruyeckve npouecchl, obopyaoBaHWEe W MapLUpPyThbl
M3roTOBMEHNA MUKPO- Y HaHOPa3MEPHbIX 3MTEKTPOMEXaHNYECKNX CUCTEM

MeToabl, MapwpyTel U  cpeactBa  MPUBOPHO-TEXHONMOrMYECKOro
MOZENMPOBaHNSA TEXHOMOIMYECKMX MPOLECCoB, Moayfeld M MapLipyToB
M3roTOBJIEHNS MUKPO- Y HAHOPa3MEPHbIX 3NTEKTPOMEXaHNYECKNX CUCTEM

MeToabl pacyeTa, MPOEKTMPOBAHUS, KOHCTPYMPOBaHWS M MoAepHU3aumnu
MMKPO- M HaHOpPa3MEpHbIX  3MEKTPOMEXaHWYECKUX  CUCTEM  C
MCMnonb3oBaHMEM CUCTEM aBTOMAaTU3MPOBAHHOIO MPOEKTUPOBAHUSA U
KOMMbIOTEPHbIX CPEACTB

MeToAuKM  MPOEKTMPOBAHUS  CMOXHbIX MMWKPO- W HaHOPa3MepHbIX
3MNEeKTPOMEXaHUYECKNX CUCTEM

TexHUYeCcKUn aHrMUACKUIA A3blK B 00MacTM HaHO- M MUKPOCUCTEMHOW
TEXHUKN

Tpe6OBaH|/|;| CUCTEMDbI 9KOIorm4eckoro MeHeIKMeHTa n CUCTEMDbI
MEeHePKMeHTa NPON3BOACTBEHHON 6€30MacHOCTM U 340POBbS

Opyrue -
XapakTepuCTUKM

3.1.2. Tpynosas pyHKLMSA

On peneneHne atanos

N3roTOBIEHNS
3NEKTPOMEXaHNYECKOWN CUCTEMBI,
dopMmnpoBaHME NEPEYHS YpoBeHb
HavnmeHoBaHue obopynoBaHusa u Kog |A/02.6 (nogypoBeHb) 6
nocnenoBaTefnlbHOCTU KBanudmkaymm

HeoOXxoAuMBbIX Ans ee
M3roTOBMNEHUSI TEXHOMNOrM4YECKNX
MOAYnen N eOUHUYHbIX onepawumin

I'IpomcxoZKp,eHme OpurvHan X 3anmcTBOBaHO U3
TPYOOBOW OyHKLMK opurnHana
Kog PernctpaunoHHbIn
opurnHana HoMmep
npodeccuoHansHoro
cTaHgapTa
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TpynoBble eACTBUS AHanus Tpe6GoBaHWl K (PU3NKO-TEXHONOTMYECKUM WU  KOHCTPYKTUBHbBIM
XapaKTePUCTMKaM 3MEMEHTOB KOHCTPYKLUMU MUKPO- U HaHOpasMepHbIX
3MNEeKTPOMEXaHNYECKUX CUCTEM

Knaccudgukauuss u rpynnMpoBaHne OGBLEKTOB MPOM3BOACTBA MMUKPO- U
HaHOpPa3MepHbIX 3NTIEKTPOMEXaHNYECKUX CUCTEM

KonnyecTBeHHas oueHKa rpynn OOBLEKTOB MNPOM3BOACTBA MUKPO- M
HaHOPa3MepPHbIX 3NEKTPOMEXAHNYECKUX CUCTEM

Bbl60p 6a30BOro TMMOBOr0 TEXHOJIOMMYECKOro npouecca Wn3roToelieHUA
MUKPO- N HAHOPAa3MEPHbIX AJIEKTPOMEXaHNYECKNX CUCTEM

Boibop TexHomorumyeckon 6asbl  Ans NpoM3BOACTBA  MUKPO- U
HaHOpa3MepHbIX ANEKTPOMEXAHNYECKUX CUCTEM

Pa3paboTka onvcaHusi OCHOBHbIX 3TanoB M3rOTOBMEHMWs, a Takke Habopa
HeoOXoaMMbIX — ANnsi  NPOM3BOACTBA  MWMKPO- U HaHOpPa3MEpPHbIX
9MNEeKTPOMEXaHNYECKUX CUCTEM BGa3oBbIX TEXHOMOrMYECKUX Moaynen wu
rpynn eauUHUYHbIX TEXHOOMMYECKMX onepaLmnii, BXOAALWMX B UX COCTaB

PaspaboTka TexHM4Yeckoro 3agaHusi Ha MpoBedeHue paboT no
MOZENIMPOBaHNI0O TEXHOMNOrMYECKUX onepauuii, Moaynei u mapLlipyTa
M3roTOBJIEHNS MUKPO- Y HaHOPa3MEPHbIX 3NTEKTPOMEXaHNYECKUX CUCTEM

Heobxogumble ymeHus |Cobupatb M aHanuM3anpoBaTb Hay4YHO-TEXHUYECKYID WHAOPMauMio no
NCNonb3yembiM KOHCTPYKUMAM MUKpO- " HaHOPa3MepHbIX
3MEeKTPOMEXaHNYEeCKNX CUCTeM, MpuHUMNam ux paboTbl, MCMOMb3yeMbIM
maTepuanam 1 Metogam U3roToBneHns

PaspabatbiBatb  pabouve nnaHbl U NporpaMMbl  NPOBEOEHUS
KOHCTPYKTOPCKO-TEXHONOIMYECKNX UCCrneaoBaHUn

Orlpe,u,enmb uenm wu (*)OpMyJ'IVIDOBaTb 3agayn mMoaenunpoBaHuAaA u
pa3pa60T|<V| TEXHOJI0T'MYECKMNX MnpoLeccoB, TEXHOJTIOIMYECKUNX Mop,yneﬁ n
MapLipyToB N3roToBJ1EHNA MUKpPO- n HaHOpa3MepHbIX
ANEeKTpomMexaHN4YeCKMx CUCTem

Pa3pa6aTblBaTb TEXHUYECKME 3adaHua Ha uccnenoBaHuda u pa3pa60TKy
TEXHOJTOTNYECKnX Mop,yneﬁ n npoueccoB npoumssoactBa MUKPO- U
HaHOpa3MepPHbIX 3JNIEKTPOMEXaHNYECKNX CUCTEM

Pa6oTaTb B cocTaBe NPOEKTHOW rpynmbl

OnpegenaTb BUA, NOPsOOK MPOBEAEHUsI U OCHOBHble TeXHOoJSorMyeckue
napameTpbl onepauuii

[OTOBUTb Hay4HO-TEXHMYECKME OT4YEeThl, MNybnukaumm no pesynbTaTam
BbIMOJTHEHHBIX NCCINEeA0BaHUN

loTOBUTL MaTepuanbl MO  3awWmuTe OOBLEKTOB  UHTENEKTYarnbHOWM
cobOCTBEHHOCTU

Heobxoaumble 3HaHus | BasoBble NpUHUMMBLI (YHKLNMOHUPOBAHNS Y KOHCTPYKLUM TUMOBbLIX MUKPO- U
HaHOPa3MepHbIX 3N1IEKTPOMEXaHUYECKUX CUCTEM
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OcHoBbI mMaTtepunanosegeHund

OcHosBbl MUKPOMEXaHNUKN N cornpomMaTa

MpvHUMNbI paboTbl 1 BO3MOXHOCTM 060OpPYAOBaHMS, MCMOMb3yeMoro npu
NPOM3BOACTBE MUKPO- Y HAHOPa3MEPHbIX 3N1EKTPOMEXaHNYECKUX CUCTEM

BbasoBble TexHoMorn4yeckmne npoueccbl 1 MapLpyTbl N3roToBN1€HNA MUKPO-
N HaHOPAa3MeEPHbIX 3JTEKTPOMEXaHNYECKNX CUCTEM

DU3NKO-XNMUYECKME npouecchbl, 3alioXXeHHble B  OCHOBY ©a30BbIX
TEXHONMOr’M4YeCcKnx OI'IGpGLI,I/IVI, OCHOBHbl€ BXOOHbIE U BbIXOAHbIE NapaMeTpbl
TEXHONMOIN’M4YeCcKmnx OI'IGpGLI,I/IVI, ncnonb3dyemMblX npun npon3soactee MUKpPO- U
HaHOpPa3MepPHbIX ANEKTPOMEXaHNYECKNX CUCTEM

OcCHOBHble CBOMCTBA maTtepuanos, ncnoJib3yembiX B TUNOBbIX
KOHCTPYKUUAX MUKPO- N HAHOPA3MEPHbIX 3JTEKTPOMEXaHNYECKUX CUCTEM

MeToabl pacyeTa napamMeTpoOB W OCHOBHbIX XapakTepUCTUK Moaenewn,
UCMoNb3yeMblX NPU  NPOEKTUPOBAHUM  MMKPO- W HaHOpa3MepHbIX
3MNEeKTPOMEXaHUYECKUX CUCTEM

OcHoBHbIE nporpamMmmMHble KOMMJEKChbl, ncnonb3dyemblie Aanda
mMogenmpoBaHnUA TEeXHOJIONM4YeCcknx npoueccoB M MapLipyToB CO34aHuA
MUKPO- N HAHOPAa3MeEPHbIX 3NTeKTPOMEXaHNYECKMX CUCTEM

TexHUYeCcKUn aHrUACKUA A3blK B 00MacTM HaHO- U MUKPOCUCTEMHOW
TEXHUKN

Tpe6OBaH|/|;| CUCTEMDbI 9KOIorm4eckoro MeHeIKMeHTa n CUCTEMDbI
MEeHePKMeHTa NPON3BOACTBEHHON 6€30MacHOCTM 1M 300POBbS

Opyrue -
XapakTepuCTUKM

3.1.3. Tpynosas yHKLMSA

MogenvnpoBaHue n pacyet
TpebyeMbix BXOOHbIX U BbIXOOHbIX YPOBEHb
HavnmeHoBaHue Kog |A/03.6 (nogypoBeHb) 6
napamMmeTpoB TEXHONOrMYECKNX
v KBanudmkaumnm
onepauui
MpouncxoxaeHue o 3anmMcTBOBaHO U3
o purnHan X
TPYAOBOMN OYHKLUN opurmHana
Kon PernctpaunoHHbIn
opuruHana Homep
npodeccnoHansHoro
cTaHgapTa
TpyooBble AecTBUSA AHanus TEXHOIOrM4YeCKomn OOKyMeHTauum " BbloeneHue
CTPYKTypOoOOpasyoLwmux onepauui, rpynn onepaumui Unm TEXHONOMMYECKNX
6nokos
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q)OpMVIPOBaHI/Ie mMoaenn  TexXHOJI0OrM4eckoro - Mapupyrta B cpeae
I'IpVIGOpHO-TeXHOJ'IOI'VI‘-IeCKOFO mMoaennpoBaHuA

KannbpoBka napameTpoB MoAenen TEeXHOMOrM4eckmx onepaumm no
UMEKLUNUMCST  IKCMEePUMEHTanbHbIM  AaHHbIM B COOTBETCTBUM  C
TpeboBaHNSIMN TEXHNYECKOTO 3a4aHus

AHanus pe3ynbTaTtoB MoAenumpoBaHMA U NOAroToBKa peKomer,au,MVl no
nocneagoBaTesibHOCTAM U peXnMaM TeXHOJT0MrM4eCcKnx OI'IGpHLI,I/II;I

Pa3paboTka TEXHUYECKMX TpeboBaHui K XapakTepucTukam
YHKUMOHAmNbHbLIX CINoeB, MapameTpamM (YHKLUMOHASbHbIX 3N1EMEHTOB,
BXOOHbIM UM BbIXOOHBbIM NapameTpam TEeXHONOrM4Yecknx moaynen u
onepauumn

dopmynupoBaHve  uUenem M 3agady npoBegeHus  pabotr  no
3KCNepMeHTanbHowm pa3paboTke TEXHOJTOTNYECKMX npoLeccoB
NpOM3BOACTBA MUKPO- U HAHOPa3MEPHbIX 3M1EKTPOMEXaHUYECKNX CUCTEM

PaspaboTka TexHuM4eckoro 3agaHus Ha pas3paboTky MapLIpyTHbIX U
onepaunoHHbIX KapT npon3BoacTBa MUKPO- n HaHOpa3MepHbIX
9MEeKTPOMEXaHNYECKMX CUCTEM Ha OCHOBE MpOBEAEHHOro aHanmsa wu
OaHHbIX MoaennpoBaHuaA

Heobxogumble YMEeHUA CocTaBnsiTb  TEXHONOTMMYECKUIA MapwpytT Ha 4A3blke BbICOKOIoO YpOBHA
COOTBeTCTBYIOU.J,eVI CNCTEMbl aBTOMAaTU3NPOBAHHOIO NPOEKTNpOBaHNA

BusyanuaupoBaTb pe3ynbTaTbl MOAENMPOBAHUS

MpousBoanTb KanMOpPOBKY napameTpoB MoAenen  TeXHONOrm4ecKmx
onepauun

AHaJ'IVI3I/IpOBaTb pe3ynbTaTtbl MOAenupoBaHna U roTOBUTb pekoMeHgauumn
no 3KcnepmmeHTaan017| OTpa60TKe TEXHOJ1I0I'MYECKNX pEXMNMOB

Bbl6|/|paTb MeToauKn Wu cpeacrtea MoaenmpoBaHUA TEXHOJOIMYeCKUX
npoLeccoB

np0M3BO/J,VITb KOMMNbOTEPHOE MOAeNTMpoBaHune 6a30BbIX TEXHONOIMMYECKUX
npoueccoB, UCNoJib3yeMbIX Ond U3rotoBJsieHNA MUKPO- U HaHOPa3MepHbIX
ANEKTPpOMEXaHNYEeCKNX CNCTEM

Wcnonb3oBaTb beHKLl,I/IOHaJ'IbeIe BO3MOXHOCTMU NpoOrpamMMHbIX MakeToB
cucremMm ﬂpVI60pHO-TeXHOJ'IOFI/I‘-IeCKOFO mMmoaennpoBaHuaA

PaspabatbiBatb  pabouve nnaHbl U NporpaMMbl  NPOBEOEHUS
KOHCTPYKTOPCKO-TEXHONOIMYECKNX UCCrneaoBaHUn

Pa3pa6aTblBaTb TEXHN4YEeCKne 3agaHuna Ha 3KCnepunMmeHTaribHyto
paspa60TKy TEXHOJIOrM4ecKmnx npoueccos npom3sBoactea MUKPO- U
HaHOpa3MepPHbIX ANIEKTPOMEXaHNYECKNX CUCTEM

CocTaBnsiTb Hay4yHO-TEXHUYECKME OTYETbI, NyGnukauMm no pesynbtatam
BbIMOSHEHHbIX UCCreaoBaHWN

Heobxogumble 3HaHusa | MeToapl, MapLpyThbl n cpencTtea FIpl/l60pH0-TeXHOJ'IOFI/ILIeCKOFO
MoaennpoBaHnA TEXHOJIOrM4YeCcKmnx npoueccos, MOﬂ,yJ'IeIZ n MapupyTtoB
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N3roToBJ1IEHNA MUKPO- N HAHOPAa3MEPHbIX 3JTEKTPOMEXaHNYECKMNX CUCTEM

CTpyKTypa CYLLEeCTBYIOLMX KOHCTPYKUMA MUKPO- W HaHOpa3MepPHbIX
3MNEeKTPOMEXaHUYECKUX CUCTEM

MVIpOBbIe OOCTWXKeHUs B obnactu paapa60TKM n npoun3soacTtBa MUKPO- U
HaHOpPa3MepPHbIX ANEKTPOMEXaHNYECKNX CUCTEM

MeToauku un npunemMbl Hay4HOIro nccrnenoBaHunaA

BasoBble TexHonornyeckMe mnpouecchbl, 06opygoBaHME M MapLUpyThbl
N3roTOBMEHUSI MUKPO- 1 HAHOPa3MeEPHbIX 3MEKTPOMEXaHNYECKUX CUCTEM

HayyHble HanpaBneHusi pasBuTUA  paspaboTku, Npou3BoAcTBa U
NPUMEHeHNs1 MUKPO- 1 HaHOPa3MepHbIX 3NTEKTPOMEXaHNYECKUX CUCTEM

MeToamku npoeKkTnpoBaHuna CIOXHbIX TEXHUYECKNX MUKPO- n
HaHOpPa3MepHbIX 3N1IEKTPOMEXaHUYEeCKNX CUCTEM

MeTogmku pacyeTa 3KOHOMMYECKOM Sq:)(*)eKTVIBHOCTVI TEXHOJ1I0I'M4YECKMNX
MUKPO- N HAHOPAa3MEPHbIX 3ANTEKTPOMEXaHNYECKMX npoLeccoB

TexHNYeCcKUn aHrmMUCKUA A3blKk B 0BMactu HaHo- M MUKPOCUCTEMHON
TEXHUKM

TpeboBaHUS CUCTEMBbI  3KONMOTMYECKOTO MEHEMKMEHTAa U  CUCTEMbI
MEeHePKMeHTa NPOn3BOACTBEHHON 6€30MacHOCTM 1 300POBbS

Opyrne -
XapakTepucTUKn

3.2. ObobLeHHas TpygoBas pyHKUMS

Pa3paboTtka TexHONnorn4yeckon
OKYMEHTaLM1 451 NPOU3BOACTBA YpoBeHb

HanmeHoBaHue AoKy U A P A Koa B P 6

MUKPO- M HAHOPa3MepPHbIX KBanudmkaymm

3NEKTPOMEXaHNYECKUX CUCTEM
MpouncxoxaeHue

~ . 3anmcTBOBaHO U3
0606LweHHon Tpygoson | OpuruHan X
opuruHana
OYHKLMN
Kopn PernctpaunoHHbIn
opurMHana Homep
npodeccroHanbHoro
cTaHgapTa

Bo3moxHble NHxeHep-3neKkTpoHWK Mo pa3paboTke TEXHOMOIMMYECKON JOKYMEHTaLNUN
HavMeHOBaHWNs
JOJDKHOCTEWN,
npodpeccuin
TpeboBaHus Kk Beicluee obpasoBaHue - 6Gakanaspuat
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0bpas3oBaHuio 1
oby4eHunto

TpeboBaHuUs K onbITy He MeHee ogHOro roaa Ha UHXEHEepPHO-TEXHUYECKUX OOIMKHOCTAX B
npakTuyecko paboTbl | 06acT NPOM3BOACTBA MUKPO- Y HAHOSNEKTPOHHBIX YCTPOUCTB

Ocobble ycnosus lMpoxoxaeHne obasaTenbHbIX NpeaBapuUTenbHbIX (NPU NOCTYMNNEHUN Ha
gonycka k pabote paboTy) n nepuognyecknx MeguLNHCKMX 0CMOTPOB (06cneaoBaHmn), a
Takke BHeodepeaHblX MEAMLIMHCKMX OCMOTPOB (0bcneaosaHun) B
nopsiake, yCTaHOBNEHHOM 3akoHogaTenscTtBoM Poccuinckon ®enepauum
MHCcTpyKTax no oxpaHe Tpyaa

Opyrue JononHuTenbHble NPOgECCUMOHaNbHbIE MPOrPaMMbl - MPOrpamMMmbi
XapaKTepUCTUKU MOBbILIEHMSI KBanvdukaumm no Nnpounto 4esTenbHOCTU

[ononHutenbHble XapaKTePUCTUKA:

HanmeHoBaHune Koa HaumeHoBaHue 6a30Bow rpynnbl, JOMKHOCTU (Npodeccnm) unm
OOKYyMeHTa crneumnanbHOCTH

OK3 2111 PU3NKM N aCTPOHOMb
2141 VHxXeHepbl B MPOMBILLNIEHHOCTU 1 Ha NPON3BOACTBE
2144 NHxxeHepbl-MexaHnKu
2152 VHXXeHepbl-3N1EKTPOH KN

EKC - NHxeHep-TexHonor (TexHosor)

oKnagTpP 22854 NHxxeHep-TexHonor
22864 MHXeHep-3neKTpoHUK

OKCO 150600 MaTepunanoBeaeHne n TEXHOMNOMMNSA HOBbIX MaTepuarnos
210100 OneKTpoHMKa 1 MUKPOINEKTPOHUKA
210108 MwukpocuctemHas TexHuka
210200 lMpoekTnpoBaHne N TEXHOMNOMMSA SNEKTPOHHBLIX CPEACTB
210600 HaHoTexHonorusa

3.2.1. TpynoBsas pyHKLMSA

PaspaboTka meToauk attecrtaumm
TEXHOIOrMYECKNX NPOLEeCccoB,

MEeTOAMK BXOLHOTO U BbIXOAHOMO YpoBeHb

HanmeHoBaHune MeXoMnepaLnoHHOro KOHTPOA Npu Kog |B/01.6 (nogypoBeHb) 6
Npou3BOACTBE MUKPO- U KBanudmkaymm
HaHopa3MepHbIX

ANeKTpoMexaHN4eCKnx cnctemMm
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Mpuka3 MuHTpyaa Poccum ot 15.09.2016 N 520H
"O6 yTBepxxaeHuM npodeccuoHansHoro ctaHaapTa "Crneumanmct no
TEXHOMOrN NPOU3B...

[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

MpowucxoxaeHue 3anmcTBOBaHO U3
g Opwurunan X
TPYOOBOWM PyHKLMUK opurnHana
Kon PernctpaunoHHbIn
opurnHana Homep
npodeccuoHanbLHoro
cTaHgapTa
TpynoBble AencTBuA AHann3 TexXHM4YecKkoro 3agaHusi No napameTpamMm UCXOAHbIX MaTepuaros U

BbIMONMTHEHUA OTAENIbHbIX onepau,vu7| npn WN3rotoBrneHnMn MUKpPO- W«
HaHOpPa3MepPHbIX ANEKTPOMEXaHNYECKNX CUCTEM

Pa3pa60TKa mMeToaunK BXOOHOIo KOHTpONNA beHKU,VIOHaJ'IbeIX n
TEXHONOrM4YeCkKnx Ccrnoes, Wucnosrb3dyemMmblX B MNpou3BoACTBE MUKPO- U
HaHOpPa3MepHbIX 3NeKTpOMexaHU4YeCKMX CcCuctem: noasrioxek, MeTassios,
ON3NEKTPUKOB

PaspaboTka MeTOAMK MeXONepaumMoHHOrO KOHTPOMS Ha  TeCTOBbIX
CTPYKTYypax " anemeHTax MUKPO- " HaHopa3MepHbIX
3MEeKTPOMEXaHUYECKUX CUCTEM

Pa3spaboTka MeTOAMK BbIXOOHOTO KOHTPOMS Ha TeCTOBbIX CTPYKTypax
MWKPO- 1 HAHOPAa3MEPHbIX 3MEKTPOMEXAHNYECKNX CUCTEM

dJopMleOBaHme 0a3bl JaHHbIX BCEX BUAOB KOHTpONA

Cratnctnyeckass obpaboTka AaHHbIX KOHTpoOnss C  OdpOpMAeHueM
NMPOTOKOMOB 1 3aKMYEHNI

Heobxogumble ymeHus | Pabotatb Ha ob6opygoBaHMM BXOOHOMO, MEXOonepaLumMOHHOIO U BbIXOOHOrO
KOHTpOns npwm npon3eBoacTee MUKPO- " HaHOpa3MepHbIX
3NEKTPOMEXAHUYECKUX CUCTEM

AHaJ'IVI3I/IpOBaTb pe3ynbTaThbl MeToaunK BXOOHOrO, BbIXOOHOrO,
MeXxonepaunmoHHOro KOHTpONA n rOTOBUTb pekomeHaaunmn no
SKCﬂepMMeHTaﬂbHOIZ OTpa6OTKe TEXHOJIOTNYECKUX PEXMNMOB

BbiGMpaTb METOAMKN BXOLHOTO, BbIXOAHOMO, MeXonepaunoHHOro KOHTPOns
npouecca MoaenMpoBaHUs TEXHONOMMYECKUX NPOLIECCOB

PaspabaTtbiBatb paboune nnaHbl ¥ MNporpaMMbl NPOBEOEHUS BXOOHOTO,
BbIXOHOTO, MEXOMEepaumoHHOrO KOHTPONsS npolecca MoOenvMpoBaHust
TEXHOINMOIMYECKNX MWUKPO- M HAHOPaA3MEPHbIX  3NEKTPOMEXAHUYECKNX
npoLieccos

Heobxogumble 3HaHusa | MeTogpbl n3mMepeHud napameTpoB MUKpPO- n HaHOpa3MepHbIX
ANEKTPOMEXaHNYECKNX CUCTEM

MeTozbl KOHTPONS ONepaLUMOHHbIX NAPaMETPOB TEXHOMOMMYECKUX MUKPO- U
HaHOpa3MepHbIX MEKTPOMEXaHNYECKMX NPOLECCOB

MeTogbl nccnegoBaHus XapakTepucTtuk (*)yHKLIMOHaJ'IbeIX ANEMEHTOB U
cnoeB MUKPO- U HAHOPAa3MepPHbIX 3J1IEKTPOMEXaHNYEeCKUX CUCTEM

TexHUYeCKUA aHrMUACKUIA A3blKk B 00MacTM HaHO- U MUKPOCUCTEMHOW
TEXHUKN
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"O6 yTBepxxaeHuM npodeccuoHansHoro ctaHaapTa "Crneumanmct no
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[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

Tpe6OBaHVIF| CUCTEMbI  3KOJTIOTM4YeCKoro MeHegxXMeHtTa WU CUCTEMDbI
MeHeXMEHTa I'IpOVI3BOﬂ,CTB€HHOl7I 6Ge3onacHoCcTU n 300poBbA

Apyrve -
XapaKTepPUCTUKN

3.2.2. Tpynoas dyHKUMA

CocTaBneHve onepaunoHHbIX 1 YpoBeHb
HavmeHoBaHMe | MapLUPYTHBIX TEXHONOMMYECKMX Kog |B/02.6 (nogypoBeHb) 6
KapT KBanudukauum
MpoucxoxgeHve 3aMMcTBOBaHO 13
P L Opwurunan X
TPYOOBOW OYyHKLMUK opurnHana
Kon PeructpauunoHHbii
opurnHana Homep
npodeccroHanbHoro
cTanfgapTa
TpyooBble AeNCTBUSA AHann3 KOHCTPYKTOPCKOW AOKYMEHTaUMn n onpeaeneHme obbema Bbinycka
nsgenun
OTtpaboTtka TEXHOJIOMYHOCTU MMKpO- n HaHOpPa3MepHbIX

ANeKTpomMexaHN4YeCKMxX CUCTEM

Bbibop  TexHonormyeckon  6asbl MMKPO- M HaHOPa3MEpPHbIX
3MEeKTPOMEXaHUYECKUX CUCTEM

CocTaeneHue MapLUpYTHOrO, onepaLmnoHHOro n
MapLLPYTHO-0OMNepaLoOHHOro onucaHui

CornacoBaHune u yTBepxXxgeHne wmMapuipyta MU3rotoBlieHUAa MUKPO- U
HaHOpa3MepPHbIX 3NIEKTPOMEXaHNYECKNX CUCTEM

YkasaHve TpeboBaHuIn oxpaHbl TPyAa U OXpaHbl OKpY>KatoLen cpeabl

PacdyeT HOpM BpeMeHM Ha NpPoBedEeHME TEXHONOrMYeckux ornepauun u
BCNomMoraTernbHbIX AeACTBUN

OchopmneHne TEXHOMOMMYECKOTO Mpouecca Ha GraHkax YCTaHOBIEHHOM
hopMbI M B @aBTOMATU3UPOBAHHOMN CUCTEME YNPaBreHUsi MPOU3BOACTBOM

Heobxogumble ymeHusa | PabotaTe C HOPMaTMBHOW U KOHCTPYKTOPCKOW JOKYMEHTaLNeN

Pabotatb B cucteme asTomMaTU3auun NPOEeKTnpoBaHNA nNOAroToBKK
TEXHUYECKON OOKyMeHTauum anda npon3soacrtea MMKPO- U HAHOPa3MepPHbIX
ANEeKTpoMexXaHN4YeCKmnx cnctem

PaboTtaTb B aBTOMaTU3MPOBAHHOW CUCTEME YnpaBfeHUs NMPOU3BOACTBOM
MWKPO- 1 HAHOPAa3MEPHbIX 3MEKTPOMEXAHUYECKUX CUCTEM

Heobxoaumble 3HaHUS Tpe6OBaHMﬂ CTaHOapToB Nno pa3pa60TKe OOKYyMeHTauunm Ha cocTaBlieHne
onepaunmoHHbIX N MAapLUPYTHbLIX TEXHOJTOMMYEeCKNX KapTt
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TexHun4yeckne Tpe6OBaHVIF|, npegbvAasridemMble K n3rotaBnmBaemMbiM
n3aennam

OcHoBHOe TexHonornyeckoe obopygoBaHve U NPUHLKMNbLI ero paboThbl

TexHonornyeckne akTopbl, BAMSOWMNE HA TOYHOCTb BbIMNOSHEHNWS
onepauum

rlpVIHLI,VIﬂbI Bbl60pa TEeXHOJ10rm4yeckoro O60pyD,OBaHVIF| N TEXHOSorMyeckomn
OCHacCTKn

TunoBble TEXHONOrM4Yeckme pPeXnmbl 0I'I6p6LI,I/II7I npon3BoacTtBa MUKPO- U
HaHOpPa3MepPHbIX ANEKTPOMEXaHNYECKNX CUCTEM

HopmatuBbl pacxofa cbipbsi, MaTepuanos, pabounx cpeq, aHeprum

MeToaukn pacyeTa HOpM BpeMEHM TEXHOMOMMYECKUX onepauni

TexHUYeCcKUn aHrMUACKUIA A3blKk B 00MacTM HaHO- U MUKPOCUCTEMHOW
TEXHUKN

Tpe6OBaH|/|;| CUCTEMDbI JKOIorm4eckoro MeHeIKMeHTa n CUCTEMDbI
MEeHePKMeHTa NPON3BOACTBEHHON 6€30MacHOCTM 1 300POBbS

Opyrne -
XapakTepucTUKn

3.2.3. TpynoBas yHKUnA

PaspaboTka pernameHToB YpoBeHb
HanmeHoBaHMe | MeponpuaTUIA NO aHanM3y u Kog |B/03.6 (nopypoBeHb) 6
yCTPaHeHMWIo NpuYrH bpaka KBanudmkaymm
MpoucxoxgeHve 3aMMCcTBOBaHO 13
P A OpurnHan X
TPYAOBOM OYHKLUM opuruHana
Kopn PernctpaunoHHbIn
opuruHana Homep
npodeccnoHansHoro
cTaHgapTa
TpynoBble AencCTBUA lMpoBegeHWe U3MEPEHUA U CTATUCTUMYECKOrO aHanuM3a napamMeTpoB

OTAENIbHbIX TEXHOJIOTNMYECKNX onepau,vlﬁ

AHanuna pe3ynbTatoB MOHUTOPWUHIa BbIXOAHbLIX MapamMeTpoB MUKPO- U
HaHOpa3MepHbIX 3N1IeKTpOMEXaHNUYeCKNUX CUCTEM

OnpegeneHve OGLWIMX TMNPUYMH  OTKINOHEHWA NapaMeTpPoB MUKPO- U
HaHOpPa3MepHbIX 3MEKTPOMEXAHNYECKUX CUCTEM

<DO[I)MI/I[Z)OBaHI/Ie rpynnbl NHXEeHepOoB-TEXHOJIOIOB, oTBe4yawuwmnx 3a
KOHKpPETHbIE onepaunn, Ana aHanmida BO3MOXHbIX NPUYUH OTKITOHEHWUI

MogroToBka W NpencTaBneHWe  3akmloyeHuss No  pesynbTatam
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TEXHONOornn npouss...

npoBeaeHHOro nccreanoBaHnsa

MoarotoBka M cornacoBaHMe pPeKkoMeHAaUWid MO YCTPaHEHU MNPUYMH
OTKIIOHEeHWs NapamMeTpoB TEXHOMOMMYECKoro npotecca

MoaroToBka NpeanoXeHWi MO M3MEHEHWMIO TEXHOMOIMYEcKoro npotecca,
06HOBrEeHN0 060pyAOBaHNS, TEXHONOMMYECKOW AOKYMEHTaLuUn

MogroToBka npep,nomeHm?l no N3MEHEHUIO opraHmnsauunm
npon3BoACTBEHHOrIO npotuecca

Heobxooumble ymeHus

I'Ipomsso,u,mb aHannM3 npuinH un onpependtb MNpudnHbl  OTKIMOHEeHUA
napamMmeTpoB TEXHOJIONMYECKOro npouecca ot 3adaHHbIX

Pa3pa6aTblBaTb pekoMmeHgaunm no YyCTpaHeHuto npuydnH OTKIMOHEeHUA
napamMmeTpoB TEXHOJIOI'M4YEeCKOro npouecca

Mpou3BOAUTL CTATUCTUYECKUIA aHanu3 napamMeTpoB TEXHOMOMMYECKUX
onepauui 7 napameTpoB MUKpPO- " HaHopa3MepHbIX
3NeKTPOMEXaHUYECKUX CUCTEM

anMeHﬂTb MeTOONKN MeXonepaunoHHOIo KOHTPOIi4d

an/IMeHﬂTb MeTo4O0J10Mm0 CUCTEMbI MEHEIKMEHTa KayYecTBa

Pa3pabaTtbiBaTb onepawlMoHHbIE KapTbl HA NPOLIECCHI, MapLIPYTHbIE KapTbl
M3roTOBMEHNA MUKPO- Y HaHOPa3MEPHbIX 3MTEKTPOMEXaHNYECKNX CUCTEM

Heobxoaoumble 3HaHMSA

HOprI Nno OTKINOHEHUIO nNapamMmeTpoB MUKPO- WU HaAHOpPa3MepPHbIX
ANEKTPOMEXaHNYECKNX CUCTEM

TpeboBaHua EAMHON CUCTEMbI TEXHONOMMYECKOW AOKYMEeHTaumn n EgnHon
CUCTEMBI TEXHOSIOMMYECKOW NOArOTOBKM NPON3BOACTBA

TexHonornveckme akTopbl, BAUSKOWME HA TOYHOCTb BbINMOJIHEHUS
onepauumn

TunoBble TEXHOMOrM4eckne peXumbl onepau,an npoun3soacTea MUKPO- U
HaHOpa3MepHbIX 3N1IeKTpOMEXaHNUYeCKNUX CUCTEM

TexHUYeCKUn aHrMUACKUA A3blKk B 00MacTM HaHO- U MUKPOCUCTEMHOW
TEXHUKMN

Tpe6OBava CUCTEMbI  3KOJIOrTM4eCkoro MeHegxXmMeHtTa WU CUCTEMBbI
MeHeXXMEHTa l'lpOI/I3BO£I,CTBeHHOI7I 6esonacHocTu n 300poBbA

Opyrve
XapaKTepucTukm

3.3. Obo6LeHHas TpygoBas pyHKUNS

Pa3paboTka MapLupyTa

N3roTOBNEHUS MUKPO- 1 YpoBeHb
HanmeHoBaHune Koa C 7
HaHOpPa3MepHbIX KBanudukaumm
3NEKTPOMEXAHNYECKUX CUCTEM
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Oata coxpaHeHus: 20.10.2016

TEXHONOornn npouss...

MpouncxoxaeHue
0000LEeHHON TpyaoBOM
dyHKUUK

3aumcTBOBaHO U3
Opwurunan X

opurnHana
Kopn PernctpaunoHHbIn
opurnHana Homep
npodeccnoHansHoro
cTaHgapTa

Bo3moxHble
HanMMeHOoBaHuA
JOJTKHOCTEWN,
npocdeccuin

BeoyLun nHxeHep-anekTpoHUK no paspaboTke mapLupyTa
PykoBoguTens otaena

TpeboBaHus K
obpasoBaHuio 1
obyueHunto

Bobicwee obpasoBaHue - marncrtpatypa

TpeboBaHus K onbITy
npakTuyeckoi paboTbl

He meHee TpeXx neT Ha NHXXeHEepPHO-TEXHUYECKNX OOJTKHOCTAX B obnactn
npon3soacTtBa MUKPO- N HAHO3J1EKTPOHHbIX y0TpOl7ICTB

Ocobble ycnosus
gonycka k pabote

MpoxoxaeHne obsizaTenbHbIX NPeaBapuUTENbHbIX (MPY NOCTYNNEHUM HA
paboTy) n Nnepnoanmyeckux MeguLMHCKUX oCMOTPOB (obcregoBaHuit), a
Takke BHeovYepeaHblIX MeanLMHCKMX OCMOTPOB (06cnegoBaHuin) B
nopsiake, yCTaHOBMEHHOM 3akoHoAdaTenbCcTBoM Poccuiickon Pegepaumm
NHcTpyKTax no oxpaHe Tpyaa

Opyrve
XapaKkTepucTunkm

JononHntenbHble NpodeccnoHanbHble NPorpaMmbl - NMPorpamMmel
NOBbILLEHMS KBanuukaumum no npouno 4eaTensHoCTu

[ononHuTtenbHble XapaKTepUCTuKn:

HavmeHoBaHue Kog HaumeHoBaHue 6a30Bow rpynnbl, JOMKHOCTU (Npodeccnm) unm
OOKyMeHTa cnewumanbHOCTH
OK3 2111 DPU3NKN N aCTPOHOMbI
2141 MHXeHepbl B NPOMBILLIIEHHOCTM U Ha NPOU3BOACTBE
2144 VHxXeHepbl-MexaHuKn
2152 MHXeHepbI-3NeKTPOHUKN
EKC - UHxeHep-TexHonor (TexHornor)
OoKnAaTP 22854 WHxeHep-TexHonor
22864 VHXXeHep-3neKTPOHMK
OKCO 150600 MaTtepuranoBegeHne n TEXHOMNOrMS HOBLIX MaTepuraros
210100 ONEeKTPOHMKA U MUKPOINEKTPOHMKA
210108 MukpocucTemMHas TexHuka
KOHcyanaHTI'Imoc www.consultant.ru CtpaHuua 18 n3 40

HageXHasa npaBoBas noaaepXxka



http://www.consultant.ru/
http://www.consultant.ru/
consultantplus://offline/ref=CCE57BA9FF0E555ADED65C71E521EEC388039ACF36EA3C8F49130525B637v7J
consultantplus://offline/ref=CCE57BA9FF0E555ADED65C71E521EEC388039ACF36EA3C8F49130525B677843C622987BC1B305FDE32v3J
consultantplus://offline/ref=CCE57BA9FF0E555ADED65C71E521EEC388039ACF36EA3C8F49130525B677843C622987BC1B305FD132v9J
consultantplus://offline/ref=CCE57BA9FF0E555ADED65C71E521EEC388039ACF36EA3C8F49130525B677843C622987BC1B305ED832v8J
consultantplus://offline/ref=CCE57BA9FF0E555ADED65C71E521EEC388039ACF36EA3C8F49130525B677843C622987BC1B305EDA32v6J
consultantplus://offline/ref=CCE57BA9FF0E555ADED65C71E521EEC3880798CF3AEF3C8F49130525B677843C622987BC1B305DD932v0J
consultantplus://offline/ref=CCE57BA9FF0E555ADED65C71E521EEC3880798CF3AEF3C8F49130525B677843C622987BC1B365FD932v4J
consultantplus://offline/ref=CCE57BA9FF0E555ADED65C71E521EEC3880798CF3AEF3C8F49130525B677843C622987BC1B365FD932v7J
consultantplus://offline/ref=CCE57BA9FF0E555ADED65C71E521EEC3880598CE37E93C8F49130525B637v7J
consultantplus://offline/ref=CCE57BA9FF0E555ADED65C71E521EEC3880598CE37E93C8F49130525B677843C622987BC1B3058D132v4J
consultantplus://offline/ref=CCE57BA9FF0E555ADED65C71E521EEC3880598CE37E93C8F49130525B677843C622987BC1B305ADC32v4J
consultantplus://offline/ref=CCE57BA9FF0E555ADED65C71E521EEC3880598CE37E93C8F49130525B677843C622987BC1B305ADD32v2J

Mpuka3 MuHTpyaa Poccum ot 15.09.2016 N 520H
"O6 yTBepxxaeHuM npodeccuoHansHoro ctaHaapTa "Crneumanmct no
TEXHOMOrN NPOU3B...

[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

210200 MpoekTnpoBaHMe N TEXHONOIMMS ANEKTPOHHbLIX CPEACTB

210600 HaHoTexHonorus

3.3.1. Tpynosas dyHKUMA

PaspaboTka u yTBepxaeHue
TEXHUYECKOro 3aaHus Ha
pa3paboTky MapLupyTa u KOMnnekTa
TEXHOMNOrM4YecKom AOKYMEHTaLmMm

YpoBeHb
Koa C/01.7 (nooypoBeHb) 7
KBanudukaumm

HanmeHoBaHue

MpouncxoxaeHne 3aumcTBOBaHO U3
9 Opwurunan X
TPYZOBOW PyHKLMK opurmHana

Kon PeructpauunoHHbii
opurnHana HoMmep
npodeccuoHanbLHoro
cTaHgapTa

TpynoBsble AencTBus AHanu3 pesynbTaToB MOAENUPOBAHWS TEXHONOrMYeCcKMX NpoLEeccoB,
TEXHOMOrMYECKNX MOAYNen W MapLipyToB, a TaKkKe KOHCTPYKTOPCKOM
AOKYMEHTaL N MUKPO- U HAHOPa3MEPHbIX 3NIEKTPOMEXAHUYECKNX CUCTEM

AHanua pe3ynbTaTtoB 3KCNepUMeHTallbHbIX nccrnegoBaHumn napamMmeTpoB
TEXHONOIrM4YeCcKnx npoueccoB N TeXHONOrm4eckmnx Mo,u,yne|7|

MoaroToBka TEXHWYECKOro 3adaHusi Ha pa3paboTKy TexXHONorn4yeckoi
JAOKYMEHTaLuM C y4eTOM TpebGoBaHMIn KOHCTPYKTOPCKOM AOKYMEHTaLum

CornacoBaHve u yTBEpXAEeHne TexXHU4YeCKOoro 3agaHma B COOTBETCTBUU C
pernameHToM, NPUHATbLIM B OpraHu3aumn

Heobxogumble yYMeHuaA np0M3BO/J,VITb aHanms pe3yrnbTaToB mMmoaennpoBaHuaA n
JKCNMepMMeHTallbHbIX NMPOBEPOK NapamMeTpoB TEXHOJIOTMYECKUX npoueccoB
N TEXHOJ10TMYECKNX Mop,yneﬁ

OcylecTBnAaTb TEXHOMNOIMYECKM Haasop 3a pas3paboTkon MapLupyTta u
KOMMMeKTa TEXHONIOrMYeCcKomn OOKYyMeHTauunmn

PaboTtaTtb c ﬂOKYMeHTaLlMeVI no nNpoun3eBoACcTBY MUKPO- U HaHOPa3MepPHbIX
ANEeKTpomMexaHN4YeCKMxX CUCTeM

PaboTtatb Cc KOHTPOJIbHO-U3MEepUTESIbHbIM 060py,EI,OBaHI/IeM, NCnoJib3yemMmom
B HAHO3J1EKTPOHHOM MNMpon3BoaCcTBE

Heobxogumble 3HaHusa | TpeboBaHus k popmaTy u nopsgky opopmMieHns onepaumoHHbIX KapT Ha
npoLecchbl, MapLUIPYTHLIX KapT W3roTOBNEHUS MWKPO- U HaHOpPa3MepHbIX
3NEeKTPOMEXaHUYECKUX CUCTEM

YCTaHOBMNEHHbIE HOPMbl Ha OTKINOHEHUA MNapamMeTpoB MUKPO- U
HaHOpPa3MepPHbIX ANIEKTPOMEXaHNYECKNX CUCTEM

TpeboBaHUsA eaNHOM CUCTEMBI TEXHOITOMMYECKOM LOKYMEHTaUuUn u eaAnHOn
CUCTEMbI TEXHOSTOrMYECKOM NOArOTOBKM NPOM3BOACTBA
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Mpuka3 MuHTpyaa Poccum ot 15.09.2016 N 520H
"O6 yTBepxxaeHuM npodeccuoHansHoro ctaHaapTa "Crneumanmct no

TEXHONOornn npouss...

[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

TexHuyeckme TpebGoBaHUSl, nNpeabsiBNsieMble K  U3roTaBiMBaeMbIM
n3genusiM, OCHOBHOE TeXHororMyeckoe obopydoBaHWe W MPUHLUMMbLI ero
paboThl

TexHonornyeckne akTopbl, BIAWSIOWME Ha TOYHOCTb BbINOSIHEHUS
onepauuit, NpUHUWNBI BbliGopa TexXHOMOrM4Yeckoro o6opyaoBaHUs U
TEXHOJIOTMYECKON  OCHACTKW, TUMOBble  TEXHONOTMYECKUE  PEXMMBI
onepauum npovsBoacTea MUKpPO- " HaHOopa3MepHbIX
3MEeKTPOMEXaHUYECKUX CUCTEM

TexHonornyeckune CTaHOapThbl n pernameHTbl OopraHm3auunmn no
npon3BOACTBY MUKPO- N HAHOPA3MEPHbIX 3J1IEKTPOMEXaHUYECKNX CUCTEM

TexHU4YeCKUn aHrMUACKUIA A3blK B 00MacTM HaHO- M MUKPOCUCTEMHOW
TEXHUKMN

Tpe6OBaHMﬂ CUCTEMbI  3KOJIOTM4EeCKoro MeHegXxXmMeHtTa WU CUCTEMDbI
MeHeXXMEHTa I'IpOI/I3BO£I,CTBeHHOl7I ©e3onacHoCT K 340pOBbA

Opyrve
XapaKkTepucTunkm

3.3.2. TpynoBas dyHKUMSA

OkcneprMeHTaneHasi npoBepka
NpoLeccoB, MUKPO-MapLLPYTOB U
ogb:p,MHeHme I/I)F() B OGSJ,VIEY YpoBeHb
HanmeHoBaHve Kog C/02.7 (nogypoBeHb) 7
MapLUPYT N3roTOBMNEHNST MUKPO- U
KBanudmkaumm
HaHOpPa3MepHbIX
3ANEKTPOMEXAHNYECKUX CUCTEM
MpoucxoxaeHune 3aMmMcTBOBaHO U3
P L OpurnHan X
TPYOOBOW OyHKLMUK opurMHana
Kopn PernctpaunoHHbIn
opuruHana Homep
npodeccnoHansHoro
cTaHgapTa
TpynoBble AenCTBUSA MnaHnpoBaHMe 3KCNEPUMEHTOB Ha pabounx NapTusix NacTuH

PaspaboTtka ynpaenswowmx nporpamm (ons obopynoBaHusi ¢ YUCNOBbLIM
NporpaMMHbIM  yrpaBneHnem), B OTNagke paspaboTaHHbIX nporpaMmm,
KOPPEKTUPOBKE UX B mnpouecce OopaboTKn, COCTaBNEHUA UHCTPYKUMIA MO
paboTe c nporpammamu

MNpoBeneHne  SKCMEPUMEHTamNbHbIX  WCCMNEQOBaHWA  Ha  TECTOBbIX
CTPYKTYypax W nnacTMHax npoLeccoB MpouM3BOACTBA  MUKPO- U
HaHOpa3MepHbIX ANEKTPOMEXAHNYECKNX CUCTEM

Pa3pa60TKa MeToaunK ncenenoBaHuaA n aHanmsa napameTpoB
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Oata coxpaHeHus: 20.10.2016

dopmMMpyeMbIX  CTPYKTYp  MPOLIECCOB  MPOM3BOACTBA  MUKPO- U
HaHOpPa3MepHbIX 3NTIEKTPOMEXaHNYECKUX CUCTEM

KoHTponb 1 npoBeaeHne M3MepeHUIn BbIXOAHbIX MapaMeTpoB U3Oenun Ha
Ka)KOOM TEXHOJIOrMYEeCKOM 3Tane Npov3BOACTBA MUKPO- U HAHOPA3MEPHbIX
3MNEeKTPOMEXaHUYECKUX CUCTEM

AHanns pesynbTaToB MpPOBEAEHUs 3KCMEepuMMeHTanbHbiXx paboT u
paspaboTka pekoMeHAauunm Mo BHEOPEHUIO HOBbLIX TEXHOMOrMYECKMUX
npoueccos 1 o6opyaoBaHus

AHanus un onpeaeneHne nNnpn4nH OTKIOHeHuA napamMmeTpoB OT 3adaHHbIX

KoHTponb HakoMmeHWss CTaTUCTUYECKUX [AaHHbIX MO  MNPOBEeAEHHbIM
aKcnepuMeHTam

Pa3paboTka TexXHMYEecKoro 3afaHusi Ha pas3paboTKy MapLUpYTHbIX W
onepauUMoHHbIX  KapT  MPOM3BOACTBA MWKPO- U HaHOpPa3MepHbIX
3MNEeKTPOMEXaHUYEeCKUX CUCTEM Ha OCHOBE MPOBEAEHHOro aHanusa u
AaHHbIX MOAENUPOBaHUA

HeoGxoaumble ymeHusi | PaspabaTtbiBaTb MeTOAUKM UCCIeQOBaHUA UM aHanusa napameTpoB
dopMMpyeMbIX CTPYKTYP

Mpon3BoanTb M3MEPEHMS BbIXOOHbIX MApaMeTpoB U3aenuii

AHaJ'IVI3I/IpOBaTb pe3ynbTaTbl 3KCNepnMeHTalrbHbIX pa60T

PaspabaTtbiBaTb pekoMeHAaLUun MO BHEAPEHWUIO HOBbIX TEXHOMOrMYEeCKMX
npoueccos M o6opyaoBaHWs MPOM3BOACTBA MUKPO- M HaHOpasMEpPHbIX
3MNEeKTPOMEXaHNYECKUX CUCTEM

npOVI3BO/J,VITb CTaTUCTMYECKUIA aHanms SKCNepuMeHTalribHbIX AaHHbIX W
onpenenAaTtb NPpU4nNHbl OTKIMNOHEHNA NapamMeTpoB

Heobxogumble 3HaHus | MeToapl, MapLpyThbl n cpencrtea FIpl/l60pH0-TeXHOﬂOFVI‘-IeCKOI'O
MoaennpoBaHnA TEXHOJI0ONM4YeCKMX Mnpoueccos, Mop,yneﬁ M MapupyTtoB
N3roToBJ1IEHNA MUKPO- N HAHOPAa3MEPHbIX 3JTEKTPOMEXaHNYECKMNX CUCTEM

CTpyKTypa CYLLECTBYIOLIMX KOHCTPYKLUMIA MUKPO- W HaHOpa3MepHbIX
3MNeKTPOMEXaHN4YeCKUX cucTem

MMpOBbIe OOCTWXKeHUs B obnactu pa3pa60TKM n npounssoacTtBa MUKPO- U
HaHOpa3MepPHbIX 3JNIEKTPOMEXaHNYECKNX CUCTEM

BasoBble TexHonornyeckMe mnpouecchbl, 06opygoBaHMe W MapLupyTbl
N3roTOBMEHUS MUKPO- N HAHOPa3MEPHbIX ANEKTPOMEXaHNYECKUX CUCTEM

Haquble HanpasneHunsA pPa3BUTUA pa3pa60TKM, npoun3soactea w”
NPUMEHEeHUAa MUKPO- N HAHOPa3MepPHbIX 3NTEKTPOMEeXaHNYECKNX CUCTEM

MeToguka NPOEKTNPOBAHUA CITOXKHbIX TEXHUYECKUX CUCTEM (cxema -
KOHCTPYKUUA - TeXHOJ'IOFVIﬂ)

MeTogukn pacyeta 9KOHOMUYECKON IPPEKTUBHOCTU TEXHONOMMYECKNX
npoLieccos
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Oata coxpaHeHus: 20.10.2016

TexHU4YeCKUn aHrMUACKUIA A3blK B 00MacTM HaHO- M MUKPOCUCTEMHOW
TEXHUKN

TpeGOBava CUCTEeMbl 3KOoJlorm4yeckoro mMeHegxXmeHta U CUCTEMBbI
MEeHEeXXMEHTa I'IpOVI3BOﬂ,CTBeHHOI7I 6esonacHocTu n 300poBbA

Apyrve -
XapaKTepUCTukn

3.3.3. TpynoBas yHKUnA

dopmupoBaHme n yTBepxaeHue
KOMMNJIeKTa TEXHONOMMYECKOn
OOKYMEHTaUMM Ha MapLpyT YpoBeHb
HaunmeHoBaHue Koa C/03.7 (nooypoBeHb) 7
N3roTOBIIEHUSA MUKPO- U
KBanudmkaumm
HaHOpPa3MepHbIX
3NEKTPOMEXAHNYECKUX CUCTEM
MpoucxoxgeHve 3aMMcTBOBaHO 13
P L Opwurunan X
TPYOOBOW PYHKLUK opurnHana
Kon PeructpauunoHHbi
opurnHana HoMep
npodeccnoHanbHoro
cTanfgapTa
TpyooBble AeNCTBUSA PaspaboTka onepaumoHHbIX TEXHOMOMMYECKUX KapT Ha Kaxayl eanHuuy

obopyaoBaHus,  3a4eNCTBOBAHHOIO B MPOU3BOACTBE  MUKPO- U
HaHOpPa3MepHbIX 3N1IEKTPOMEXaHUYEeCKNX CUCTEM

MogroToBka NPOTOKOJ1a aHalnin3a 3KOJIOTM4YeCKnxX acrneKkToB OI'IepaLJ,I/IIZ no
CBOEMY HanpasJieHU

dopmupoBaHme cdopm kapT cbopa uHPOpMaLMM MO TEXHOMOrM4YeCKUm
onepauusiM CBOEro HanpasneHus

PaspaboTka mMapLIpyTHbIX TEXHOMOMMYECKNX KapT n3rotosneHns (paboumx
napTun, Hepabounx NnacTuH (Hanpumep, Ans arTectTauuy, pectaspaumm))

Pa3paboTka nnaHoOB TEXHOIOMMYECKOro KOHTPONsS 06opyaoBaHus (rpaduku
M MaplpyTbl, TpeboBaHMA K NnacTHaMm Ans NpoBedeHus aTTecTauui
TEXHOJIOMMYECKMX NPOLECCOB)

MpoBegeHWe  cornacoBaHUs M YTBEPXKOEHUS  TEXHOMOrnm4eckom
AOKYMeHTaumm

Heobxoaumble yMeHuaA Oﬂpeﬂ,eﬂﬂTb OKOHOMMUYECKYHO LI,eJ'IeCOO6pa3HOCTb BHe,D,peHI/II7I HOBOWN
TEXHUKN N TEXHOMNOMNN

OueHnBaTb PUCKN BHEAPEHMs1 HOBOro o6opyaoBaHus 1 npolecca

N3mepaTb anekTpocdmsnyeckue napameTpbl HOPMUPYEMbIX CrOEB W
nm3genumn
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rlp0VI3BO,ClVITb aHannm3 npudnH K1 onpepnendtb MNpUYnHbl  OTKITOHEHUA
napameTpoB TEXHOJIOTMYECKNX onepau,vu7| N XapakTepucTtuk n3genna

OcylecTBnATb  TEXHONMOTMYECKUA HAA30p MNPOM3BOACTBA MUKPO- U
HaHOpa3MepPHbIX MEKTPOMEXaHNYECKNX CUCTEM

PabotaTtb C KOHTPONbLHO-U3MepPUTENbHbLIM obopynoBaHuem,
NCNosnb3yemMbIM B HAHO3MNEKTPOHHOM NPOU3BOACTBE

Heobxoaumble 3HaHus | TpeGoBaHust K hopmaTy M nopsaky oopMIIeHNsT onepaunoHHbIX KapT Ha
NpoLecchl, MapLpPYTHbIX KapT M3rOTOBMEHUS MWKPO- U HaHopas3MepHbIX
3MEeKTPOMEXaHUYECKUX CUCTEM

CrtanfapTbl opraHvsaumyM No nNPOW3BOACTBY MMKPO- M HaHOpa3MepHbIX
3MNEeKTPOMEXaHUYECKUX CUCTEM

PernameHTbl ,EI,OKyMeHTOOGODOTa opraHunsauunm no npon3soacTBY MUKPO- U
HaHOpPa3MepPHbIX 3JIEKTPOMEXaHNYECKNX CUCTEM

TpeboBaHua eanHON CUCTEMbBI TEXHONOMMYECKOM AOKYMEHTaAUUN U eOUHOWN
CUCTEMbI  TEXHOIIOMMYECKOM MOArOTOBKM  MPOM3BOACTBA MUKPO- W
HaHOpPa3MepHbIX 3NIEKTPOMEXAHNYECKNX CUCTEM

TexHunyeckme TpeboBaHUSl, npeabsiBNsSieMble K  U3roTaBrMBaeMbIM
n3genusmM, OCHOBHOE TexXHorlormdeckoe obopydoBaHWe WM MPUHUMMbLI €ero
paboTbl

TexHUYeCcKUn aHrmUACKUIA A3blk B 00NacT HaHO- M MUKPOCUCTEMHOW
TEXHUKN

Tpe6OBava CUCTEMbI 3KOJlOrM4eckoro mMeHegxmMeHtTa WU CUCTEMBbI
MeHeXXMEHTa I'IpOI/I3BO£I,CTBeHHOI7I 6esonacHocTu n 300poBbA

Opyrve -
XapaKTepucTunkm

3.4. O606LeHHas TpygoBas pyHKUNS

ConpoBoxgeHue
NPON3BOACTBEHHOIO LMKMIa
YpoBeHb
HanmeHoBaHune N3roTOBNEHUS MUKPO- 1 Kog D 7
KBanudmkaumnm
HaHOpPa3MepHbIX
3NEKTPOMEXAHNYECKUX CUCTEM
lNpouncxoxaeHue
b ae . 3anmcTBOBaHO 13
0606LLeHHoN Tpygoson | OpuruHan X
opurmHana
dyHKUUK
Kog PernctpaunoHHbIn
opuruHana Homep
npodeccnoHansHoro
cTaHgapTa
BoamoxHble BeoyLwunn nHxeHep-anekTPOHUK NO CONPOBOXAEHMUIO
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HanMeHOBaHMs PykoBoauTenb otaena
JOJTKHOCTEWN,
npodpeccuin

TpeboBaHus k Bricwee obpasoBaHue - maructpaTtypa
00pas3oBaHuio 1
oby4eHunto

TpeboBaHus K ONbITY He meHee yeTbipex NeT Ha UHXEHEPHO-TEXHNYECKMX AOMKHOCTSX B
npakTudeckomn paboTel | 0bnacTn NpoM3BOACTBA MUKPO- U HAHOANEKTPOHHbIX YCTPONCTB

Ocobble ycnosus MpoxoxaeHne obsizaTenbHbIX NPeABapUTENbHbIX (MPY NOCTYMNNEHMN Ha
gonycka k pabote paboTy) 1 nepmoanyecknx MeguLUHCKMX OCMOTPOB (00cnegoBaHuii), a
Takke BHeodepeOHbIX MeAVLMHCKMX OCMOTPOB (06cneaoBaHun) B
nopsiake, yCTaHOBMEHHOM 3akoHogaTenscTBoM Poccuickon ®epepauum
MHcTpykTax no oxpaHe Tpyaa

Opyrue JononHuTenbHble NPOgEeCCMOoHarnbHbIe NPOrpamMmbl - MPOrpamMmbi
XapaKTepUCTUKK NOBbILLEHMS! KBanvduKkaumm no Nnpouno AesTeNnbHOCTU

[ononHutenbHble XapaKTePUCTUKA:

HanmeHoBaHve Kog HanmeHoBaHve 6a3oBow rpynmnbl, 4OMKHOCTU (Npodeccum) nnm
AOKYMeHTa crneunanbHOCTU

OK3 2111 ®Pun3nkn n acTpoHOMBI
2141 MHXeHepbl B MPOMbILLUNIEHHOCTU N Ha NPON3BOACTBE
2144 UHxeHepbl-MexaHWKm
2152 MH)XeHepbl-3NeKTPOHMKN

EKC - VHXeHep-TexHonor (TexHornor)

oKnaTP 22854 MHxxeHep-TexHonor

22864 VHXeHep-3neKTpoHUK

OKCO 150600 |MatepuranoBegeHme 1 TEXHOMOIMMS HOBbIX MaTepuanosB

210100 | OneKTpOHMKA U MUKPOINEKTPOHMKA

210108 | MukpocuctemHas TeXHUKa

210200 |lpoekTMpoBaHWNE U TEXHOSOIMA 3NEKTPOHHBLIX CPEACTB

210600 |HaHoTexHonorus

3.4.1. Tpynosasa pyHKUMSA

MOHUTOPUHI TEXHONOMNYECKNX YpoBeHb
HavmeHoBaHue npoeccos nponssoacTea Mukpo- n | Kop D/01.7 (mogypoBeHb) 7
HaHOpPa3MepHbIX KBanudukaumm
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ANIEKTpoOMEXaHNYEeCKNX CUCTEM

MpouncxoxaeHne 3anmcTBOBaHO 13
o Opwurunan X
TPYAOBOMN OYHKLUM opurmHana
Kopn PernctpaunoHHbIn
opurmHana HOoMep
npodeccuoHansHoro
cTaHgapTa
TpyaoBble AeNCTBUSA Pa3paboTka, cormacoBaHue n peanusauusi npouenyp opraHusaumm cbopa

uHcpopMaumMnm 1 oGOOLLEHNS CTATUCTMKM MapaMeTpoB MO MapLipyTy
N3roTOBJIEHNSI MUKPO- Y HAHOPAa3MEPHbIX 3NTEKTPOMEXaHNYECKUX CUCTEM

MpoBedeHne aHanusa CTATUCTMKM  MapamMeTpoB  TEXHOMOrMYecKux
onepauuit 1 napameTpoB paboTbl 06opyaoBaHus

MoHuTOpUHr paboTbl 1 ynpaBreHne paboTon onepaTopoB M Hanag4yMkoB
TEXHOMormyeckoro 00bopyaoBaHus, KOHTPONb Mpoueayp npoBefeHus
TEXHOMOrMYECKNX U KOHTPOSbHbLIX OMNepauni, TPaHCMOPTUPOBKW NapTui
MMKPO- M1 HAHOPA3MEPHbIX ANEKTPOMEXAHNYECKUX CUCTEM

dukcauma, aHanua U ycTpaHeHWe MNpPUYMH  BbIXOAa NapameTpoB
TEXHOMOrMYecknx onepauuin 3a  onpedeneHHble  TEXHONOrM4yeckom
[OKyMeHTalueln ananasoHbi

BoigsBneHne wun aHanus npu4nH BO3HUKHOBEHWUA 6pa|<a MUKPO- U
HaHOpPa3MepPHbIX AJNIEKTPOMEXaHNYECKNX CUCTEM

Paspabotka wn peanusaumss MeponpuaTUA MO  YCTPaHEHU NPUYUH
TEXHOMOrMYecKoro 1 napameTpuyeckoro pasbpoca npu npousBoACTBE
MUKPO- U HAHOPa3MepPHbIX 3NEKTPOMEXaHN4YECKUX CUCTEM

HeoGxoaumble ymeHusi | MamepsiTe  napameTpbl  (DOPMUPYEMbIX CMOEB W KOHCTPYKTMBHbIX
3MEeMEHTOB W MOJIHOCTbIO W3rOTOBMEHHbIX MMWKPO- W  HaHOpa3MepHbIX
3MEeKTPOMEXaHUYECKUX CUCTEM

|_|p0I/I3BO,EI,I/ITb CTaTUCTUYECKNI aHannms n onpenendaTtb NPUYNHbI
OTKITOHEHUNA NMapaMeTpPoB TEXHOJIOTMYECKNX onepau,l/lﬁ

OcyluecTBNATb  TEXHOMOTMYECKMA Hag30p NPOM3BOACTBA  MUKPO- U
HaHOpPa3MepHbIX 3MEKTPOMEXaHNYECKNX CUCTEM

PaboTaTb C KOHCTPYKTOPCKOM M TEXHONOMMYECKOM JOKYMEHTaunemn

PaboTaTb C KOHTPOMbHO-U3MepUTENBHBIM 060pYAOBaHMEM

BbisaBnatb n aHannanpoBaTb pasiindHblie BUabl 1 NpU4nHbl BO3HUKHOBEHUA
npon3BoaCcTBEHHOIO 6pa|<a

MnaHvpoBaTe  Mpoueccbl  opraHm3aumm cbopa w  000OLWEeHud
CTaTUCTUYECKNX OaHHbIX

Heobxogumble 3HaHMs | MeToabl CTaTUCTMYECKOrO  aHanusa napameTpoB TEXHOJIOTNMYECKUxX
npoueccos “ (*)yHKLI,I/IOHaJ'IbeIX XapakKTepuctmkKk MUKpo- 1 HaHOpa3MepHbIX
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ANEKTPOMEXaHNYECKNX CUCTEM

|/|CI'IOJ'Ib3yeMbIe B OpraHunsauuny nporpamMmbl CTaTUCTUYECKOIo aHanm3a

DU3MKO-XMMUYECKME OCOOEHHOCTM TUMOBBLIX TEXHOJOMMYECKMX npoueccos,
MCcnoJyib3yemMblX B MapLlipyTe W3rotoBJ/ieHUA MUKPO- U HaHOPa3MEpPHbIX
ANeKTpoMexaHn4eCcKmnx cnctem

OcHoOBHble BUAbI 6paKa MUKPO- N HaHOPa3MEPHbIX 3J1IeKTpOMEXaHNYECKNX
CucTtemMm " npn4nHbl ero BOSHMKHOBEHNA

PernameHTbl KOHTPONA MNapaMeTpoB TEXHOJNOrm4Yeckmnx onepau,m7| n
XapaKTepucTtuk M3roTOBJIE€HHbIX MUKpPO- n HaHOpa3MepPHbIX
ANeKTpoMexaHN4eCcKmnx cnctem

Ol'lepaLl,VIOHHbIe, MapLpyTHbI€, KOMMNJIEKTOBOYHbIE U KOHTPOJIbHbIE KapThbl,
ncnosnb3yemble B opraHn3aunn nporpamMmmbl CTaTUCTUHECKOIo aHaln3a

MeToapl KOHTpOnna napameTpoB TEXHONOI’MYeCcKnx onepaumﬁ
npon3BoacTBa MUKPO- N HAHOPa3MepPHbIX 3NTEKTPOMEXaHNYECKNX CUCTEM

MeTogbl uUCnbITaHUN U onpepgeneHna Xapaktepuctmk MUKPO- U
HaHOpPa3MepHbIX 3N1IEKTPOMEXaHUYEeCKNX CUCTEM

TexHUYeCcKUn aHrMUACKUIA A3blK B 00MacTM HaHO- M MUKPOCUCTEMHOW
TEXHUKN

Tpe6OBaH|/|;| CUCTEMDbI JKOIorm4eckoro MeHeIKMeHTa n CUCTEMDbI
MeHePKMeHTa NPON3BOACTBEHHON 6€30MacHOCTM 1 300POBbS

Opyrne -
XapakTepucTUKn

3.4.2. Tpynosas pyHKLMA

OpraHusauust 1 npoBedeHe
MeponpusATUIA Mo oGecneyeHunto

NPOWM3BOACTBA MUKPO- U YpoBeHb
HanmeHoBaHue HaHOpa3MepHbIX Kog D/02.7 (nogypoBeHb) 7
3MNeKTPOMEXaHNYeCKUX cucTem KBanudvkaumm

HeobXxoAUMOWN OCHACTKOW 1
pacxogHbIMKM Matepuanamm

MpouncxoxaeHne 3anmMcTBOBaHO U3
o OpurnHan X
TPYOOBOM OyHKLMUN opurnHana
Kon PerncrtpaunoHHbIn
opurnHana Homep
npodeccnoHansHoro
cTaHgapTa

TpynoBble AenCTBUA OnuncaHne HOMeHKNAaTypbl U pacyeT NOTPebNeHNst pacxofHbIX MaTepuanos

ONA KaXA0M TEXHOMOMMYECKOW U KOHTPOIMbHO-N3MEPUTENBHON onepaumm
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[okymeHT npegoctasneH KoHcynbTaHTlnoc

Oata coxpaHeHus: 20.10.2016

TEXHONOornn npouss...

OnpepgeneHve nepeyHs HeoGxoaMMoN Afs peanv3auny TeXHONOrMYECKUX
ornepauuin U MapLipyTa OCHAacTKW, YPOBHSl ee M3Hoca M (hopMMpOBaHue
3akasa Ha ee nNpuobpeTeHne UNn M3roToBneHne

dopmupoBaHMe ¥ nodaya 3asBKM Ha pacxodHble MaTepuanbl B
COOTBETCTBYHOLLYIO CIy0Oy opraHusaumm

Heobxooumble ymeHus

PaccuutbiBaTh notpebneHune MaTepuanos ansa obecneyeHuns
TEXHOMOrMYecKoro y4actka Heob6xogMMbIMM MaTepuanamMmm 1 peareHTamm

PabotaTb C KOHCTPYKTOPCKOM W TEXHOSNIOrMYEeCcKOW [OOKyMeHTaumemn
NpPON3BOACTBA MUKPO- U HAHOPa3MEPHbIX 31EKTPOMEXaHUYECKNX CUCTEM

OCyLIJ,eCTBJ'IFlTb KOHTPOJNIb CBOEBPEMEHHOIo obecneyeHns 3anacHbIMU
YyacTaMn n MaTtepumanavm

BecTn oenosyto nepenucky

Heobxoaumble 3HaHUSA

TpeboBaHus K MaTepunanbHO-TEXHUYECKOMY obecneyeHunto
TEXHOMormyeckoro obopyaoBaHus

OcobeHHOCT 6a30BbIX TEXHONMOrMYECKUX MNPOLLECCOB MPOM3BOACTBA
MWKPO- 1 HAHOPA3MEPHbIX 3MEKTPOMEXAHNYECKNX CUCTEM

PernameHTbl ,EI,OKyMeHTOOGODOTa opraHunsauunm no npon3soacTBy MUKPO- U
HaHOpPa3MepPHbIX 3JNIEKTPOMEXaHNYECKNX CUCTEM

Hopwmbl  pacxogoBaHuMs  maTepuanoB  MNpPOM3BOACTBA  MUKPO- U
HaHOpa3MepHbIX NEKTPOMEXaHNYECKMX CUCTEM

TexHUYeCcKUn aHrMUACKUIA A3blK B 00MacTM HaHO- M MUKPOCUCTEMHOW
TEXHUKN

Tpe60|3aH|/|;| CUCTEMbl 3KOJlorm4eckoro mMeHegxXmMeHtTa U CUCTEMBbI
MeHeXXMeHTa I'IpOI/I3BO£I,CTBeHHOl7I ©e3onacHocTu 1 340p0BbA

Opyrue
XapakTepuCTUKM

3.4.3. Tpynosas pyHKLMSA

AHanu3 n ycrtpaHeHne NpuyvH
OTKIMOHEHWI BbIXOOHbIX YpoBeHb
HanmeHoBaHue . Kog D/03.7 (nogypoBeHb) 7
napameTpoB TEXHOJTOMMYECKON
KBanudmkaumnm
onepauuu
MpouncxoxaeHve 3anmcTBOBaHO U3
g OpurnHan X
TPYOOBOW OyHKLMUK opurnHana
Kog PernctpaunoHHbIn
opuruHana HoMep
npodeccnoHansHoro
cTaHgapTa
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[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

TpynoBble AeACTBUS CTtatuctuyecknii  aHanus koneGaHuii napamMeTpoB  TEXHONOrMYECKUX
onepauuin 1 pexxnMoB paboTbl 06opyaoBaHUS

MOHI/ITOpI/IHF N aHannm3 pJgedaTeribHOCTU onepatopoB W Hanag4mkoB
TEXHOJ10r’M4YeCcKoro O60pyﬂ,OBaHMﬂ

I'IpOBe/J,eHme MsmepeHvuZ BbIXOOHbLIX MapaMeTpoB TeXHOJOrm4YeckKmnx
onepau,mﬁ M aHanua nony4veHHbIX pe3ynbTaToB

MogroToBka peKomer,au,MVl no YCTpPaHEHWUIKO  MPUYnNH OTKIOHEHWNI
napameTpoB TEXHOJ1I0rnM4eCcKmnx onepauMVl N XapakTepuctmk KOHe4YHOro
n3genuns, BHeCEHMEe M3MEHEHNN B TEXHOMOMMYECKNI npouecc

KoppekTupoBka ynpaensitoLmMx nporpaMmm Ansi 000pyLoBaHUS C YMCIIOBLIM
NporpaMmHbIM  yripaBrieHMeM, W3MEHEHWE WHCTPYyKUMiA Mo pabote cC
nporpamMmmamu

MogroToBka 3aKro4YeHna no pe3ynbTatamMm aHanmsa NPUYnH
TEXHOJTOrMYECKNX OTKIOHEHWI

HeobGxoammble ymeHusi | PaboTaTb C KOHCTPYKTOPCKOM M TEXHONOMMYECKON OKyMeHTaumuen

PaboTtaTb C KOHTPOMbHO-M3MepUTENbHLIM 060pyAOBaHNEM MPOM3BOACTBA
MUWKPO- M HAHOPAa3MEPHbIX 3NEKTPOMEXAHNYECKNX CUCTEM

BbisaBnatb u aHanmanposaTb NpU4nHbl BOSHUKHOBEHUA 6paKa

N3amepsaTb napameTpbl  GOpPMMPYEMBbIX CMOEB W  KOHCTPYKTUBHbIX
3NeMeHTOB

np0M3BO,CI,VITb aHanms pexmmoB  TeXHOJ1orm4eckoro npouecca n
onpenenAaATb NPpUYnHbl OTKIOHEHUA NapamMmeTpoB

MnaHvpoBaTe  Mpoueccbl  opraHm3aumm  cbopa w  0060OLWEeHua
CTaTUCTUHECKUX OaHHbIX

Pa3pabaTtbiBaTb U 0pOpMIIATL peKoMeHAAUUN Mo yCTpaHeHUto Gpaka

Heobxogumble 3HaHus |Ba3oBble  TexHomorudeckve onepauuyM  MpPoM3BOACTBA  MUKPO- U
HaHOPa3MepHbIX 3MEKTPOMEXAHNYECKUX CUCTEM

®dusmko-xummyeckne 0COOBEHHOCTU  MPOLECCOB,  MUCMOMb3yeMbiX  Mpu
BbIMOJTHEHNM TEXHONOMMYECKMX onepaLuii

MpuHUMNbl paboTbl M KOHCTPYKUUM MCMONb3yeMoro oGopydoBaHus W
namMepuTernbHbIX NpMbopos

®dU3MKO-XMMMYecKne CBOMCTBA MaTepuarnoB U OCOBEHHOCTU KOHCTPYKLIMA,
NCNonb3yemMblxX npu co3aaHnm MUKpPO- " HaHopa3MepHbIX
3MNEeKTPOMEXaHUYECKUX CUCTEM

TexHonorn4eckune peXxnmbl pa60TbI 060py,D,OBaHMF| npon3BoacTtea MUKpPO-
N HaHOPa3MeEPHbIX ANTEKTPOMEXaHNYECKNX CUCTEM

PernameHTbl KOHTpPONA napaMeTpoB paboTbl  TEXHOMOIMYECKOrOo W
N3MepuTENBHOrO 060PYAOBaHNS, PEXMMOB NPOBEAEHUS TEXHOOMMYECKMX
onepauumn
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[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

PernameHTbl n MmeToabl KOHTPONA napamMeTpoB TEXHOJIOTMYECKUX cpen

OnepauunoHHble, MapLlIpPyTHbIE W KOHTPOJSIbHbIE KapTbl peannsyemMoro
MapLupyTa N3roToBNEHUs MMKpO- n HaHopa3MepHbIX
3MNEeKTPOMEXaHUYECKUX CUCTEM

MporpamMmmMbl CTaTUCTUYECKOro aHanmsa

TexHUYeCKUn aHrMUACKUIA A3blK B 00MacTM HaHO- U MUKPOCUCTEMHOW
TEXHUKN

TpeﬁoBava CUCTEMDbI JKOJ10rm4eckoro MeHeaXXKMeHTa n CUCTEMDbI
MEHEeKMEHTA NPON3BOACTBEHHOM ©6€30MacHOCTM 1 340POBbSI

Opyrne -
XapakTepuCTUKM

3.4.4. TpypoBas oyHKUNA

[MoaroToBKa TEXHUYECKMX pELLEHNIA

no oNnTUMM3auun TEXHONOMMYECKOro YpoBeHb
HanmeHoBaHue npoLecca U3rotToBfieHNA MUKPO- U Koa D/04.7 (nopypoBeHb) 7
HaHOpa3MepHbIX KBanudukaumm

ANEKTpOMEXaHNYECKNX CUCTEM

MpouncxoxaeHune 3anmcTBOBaHoO U3
o OpwurnHan X
TPYAOBOMN OYHKLUM opuruHana
Kopn PernctpaunoHHbIn
opuruHana Homep
npodeccnoHansHoro
cTaHgapTa
TpynoBble AeNCTBUSA O6cnegoBaHMe  MNPOM3BOACTBEHHBIX — Y4acTKOB, TEXHOMOrMYECKOrO U

N3MEepPUTENbHOIo O60py,CI,OBaHVIFI

BbisiBNeHMe  TEXHOMOIMYEecKMX  onepauuii, KoTopble MpUBOASAT K
OTKIIOHEHWSIM MapamMeTpoB U3genusi, 6paky MM yMeHbLUEHWIO MpoLeHTa
BbIXOa roAHbIX U3aenuii

BbisiBneHne eanHuy, obopydoBaHuUsi, UCMONb3yeMbiXx MaTepuarnos, BMOOB
TEXHOMOIMYECKON  OCHACTKM, He  COOTBETCTBYWOLWMX  TpeboBaHuio
OOCTKEHNS1  3aaHHbIX MapamMeTpoB  MUKPO- W HaHopas3MepHbIX
3MNeKTPOMEXaHNYeCKnx cMcTemM, HEOOXOAMMOro MPOLEHTa BbIXOAa FOAHbIX
nsgenvn

Mowuck nyTen ynydlweHUss KaYeCcTBEHHbIX U KONMYECTBEHHbIX NMokasaTternei
NMPON3BOACTBEHHbIX  LUMKMOB: noabop HoBoro  obopyaoBaHus  U©
TEeXHOJ1I0rm4eckmnx npoLueccos, paunoHanbHaa opraHusauus
TEXHOMOrM4Yecknx n GusHec-npoLeccoB

OueHka 3KOHOMUYECKOMN 3dhPEKTUBHOCTH, nocrnegoBaTeNibHOCTU
peanu3aumm 1 oOKynaemoCTV NPEANOXEHHbIX peLueHni
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[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

MogroToBka DEKOMeHﬂaLlMVI No N3MEHEHUIKD TEXHOJTON’M4YeCKoro mapuipyrta
nagennda nnm ncnoyib3oBaHMK NHOIro 060py,£lOBaHVIFI

PaspaboTka TeXHUKO-3KOHOMMYECKOrOo OOOCHOBaHUA LenecoobpasHoCcTH
3aMeHbl UM MOZEpPHU3ALMM UCMONb3YEMOro B NMPOU3BOACTBEHHOM LMKIE
obopynoBaHus, MaTepuasnioB, TEXHOMOIMMYECKOW OCHAaCTKW, CPeAcTB
aBToMaTtusauuu

PaspaboTka TexHuyecknx TpeboBaHuM Ha MOAEPHU3aUUO OENCTBYIOLLENO
Unn 3aKyrnky HOBOro TexHosorn4eckoro O60py,EI,OBaHI/IF| 1N TEXHOJIOMMYECKOMn
OCHaCTkn C Yy4deToM TEexXHONOMM4YHOCTM U MUHMMU3aUUnN 3aTpaT Ha
npon3BoACTBO NPOAYKLMN

AHanus 060py,EI,OBaHVI$-|, nMeruierocd Ha MMpoBOM PblHKE

MogroToBka nnaHa mMoaepHusauun TeXHOonorn4eckoro npouecca
npon3soacTtBa MUKPO- N HAHOPa3MEPHbIX 3JTIEKTPOMEXaHU4YECKNX CUCTEM

PaspaboTka 1 yTBepXAeHWe nraHa aKkcnepuMeHTarnbHbIX UCCNeaoBaHUN

MOHI/ITOpI/IHr npoueccos MoAepHu3auunn, Hanagkn wun 3anycka HOBOIo
TEXHOJ10r’M4YecKoro o6opy,£|,OBava N TEXHOSOrMYECKON OCHACTKM

Heobxogumble ymeHus |PaspabaTtbiBate TpeboBaHuMs kK  00OOpyaoBaHUIO,  TEXHOMOrMyeckowm
OoCHacTke, cpeAacTBam asTomaTtu3aumm ana obecneyeHus Tpebyembix
napameTpoB N PEXUMOB TEXHOMOMMYECKNX onepaummn

Onpegenatb uUenecoobpasHoCTb M 3(EKTUBHOCTL  MoAepHMU3auum
TexHorornyeckoro o6opyaoBaHus

nﬂaHVIpOBaTb JKCnepnMmeHTallbHble nccrnenoBaHuA

Pa3p868TblBaTb TEXHONOrM4eCkyro AOKyMeHTauurw B COOTBETCTBUN C
TpGGOBaHVIFIMI/I HOPMaTUBHbIX OOKYMEHTOB

AHaJ'IVI3I/IpOBaTb TEXHUYECKME NnpeasioXXeHna n npoekTbl Ha o6opy/:|,OBaH|/|e,
TEXHOJNOrm4eckyro OCHacCTKy, cpeactesa aBToMaTu3auunm Ha COOTBETCTBUE
Tpe6OBaHI/IFIM TEXHNYECKOro 3agaHund

MpoBOAUTE TEXHUKO-3KOHOMUYeckoe 0b6OCHOBaHMe LenecoobpasHoCcTh
MoZepHM3aUMKn  cyliecTBylowero obopyooBaHUMs UM TEXHOMOTMMYECKOn
OCHacCTK1, CPeACcTB aBToMaTusauum

Mpoun3BoanTb aHanM3 TEeXHUYECKUMX U TEeXHOMNOrM4yeckux napameTpoB
obopynoBaHus

PaspabatbiBaTh pekoMeHgaumm no Bbibopy obopyaoBaHus

PaboTaTb Ha TEXHOMNOrMYECKOM O60pyﬂ,0BaHl/II/I

|_|pOI/I3BO,ElVITb onTMMN3aL o TEXHOIOITN4YeCKnx onepaumﬁ

Bectn 0eNnoBYyo Nepernnucky n neperoBopbl

Heobxoaumble 3HaHus | TexHuyeckme XapaKTepucTtmkmn wu 0COBEHHOCTN Cco3aaBaeMbIX MUKPO- U
HaHOpPa3MepPHbIX ANIEKTPOMEXaHNYECKNX CUCTEM
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[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

TexHonornyeckni MNpouecc MNpOM3BOACTBA MWKPO- W HaHOpPa3MEepPHbIX
3MNEeKTPOMEXaHUYECKNX CUCTEM, MapamMeTpbl U PEXUMbl TEXHOMOrMYECKUX
onepauui

DU3MKO-XMMUYECKME OCHOBbI UCMOMb3YEMbIX MPU U3rOTOBIIEHUM MUKPO- U
HaAHOpPa3MepHbLIX  3NEKTPOMEXAHUYECKMX  CUCTEM  TEXHONOrMYEeCKux
onepauumn

XapaktepucTukm  mucnonb3dyemoro  obopygoBaHusi,  TEXHOMOrMYecKown
OCHacCTKW, CpeACcTB aBTOMaTmn3aLmm

HopmaTuBHble  OOKYMEHTbl Ha  pa3paboTKy  KOHCTPYKTOPCKOW WU
3KCMnyaTaLMoHHON OKYMEeHTaUum

PernameHTbl KOHTPOMSA TEXHOMOMMYECKOro npoLiecca

OnepaunoHHble, MapLUPYTHLIE U KOHTPOSIbHbIE KapThl

CyuiecTBytoLume Tunbl 060pyaoBaHMSA U TEXHONOIMYECKON OCHACTKM

OCHOBbI TEXHUKO-3KOHOMMNYECKOro 060CHOBaHMS NPOEKTOB

Tunbl, NapameTpbl aHaNUTUYECKOTO W M3MEpPUTENbHOrO o6opyaoBaHMSA
NPON3BOACTBA MUKPO- Y HAHOPA3MEPHbIX NEKTPOMEXaHNYECKNX CUCTEM

TexHUYeCcKUn aHrMUACKUIA A3blK B 00MacTM HaHO- U MUKPOCUCTEMHOW
TEXHUKMN

Tpe6OBaHMﬂ CUCTEMbI  3KOJIOTM4eCKoro MeHegxXmMeHtTa WU CUCTEMDbI
MeHeXXMEHTa I'IpOI/I3BO£I,CTBeHHOI7I 6esonacHocTu n 300poBbA

Opyrve -
XapaKkTepucTukm

3.4.5. TpynoBas dyHKUMSA

OcyLlecTBneHne KOHTpons
o YpoBeHb
cobnoaeHnst TEXHONOrMYeCcKom
HanmeHoBaHue Koa D/05.7 (nogypoBeHb) 7
ONCLMNIIMHBI HA NPON3BOACTBEHHbIX
KBanudukaunm
yyacTkax
MpoucxoxaeHune 3aMmMcTBOBaHO U3
P L OpurnHan X
TPYAOBOMN OYHKLUN opuruHana
Kon PerncrtpaunoHHbIn
opurnHana HoMep
npodeccnoHansHoro
cTaHgapTa
TpynoBble AencTBuA lMnaHnpoBaHne n opraHM3auns atTectaunm o6opyaoBaHNS
KoHTponb paboTbl onepaTtopoB TEXHOMOrMYeckoro o0opyooBaHUSA U
cobnofgeHnss UMW pernaMmeHToB  MPOBEOEHUs  TEXHOIOTMYECKMX U
KOHTPOIbHbIX onepawun
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[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

OnepaTuBHBIA U CTAaTUCTUYECKUA KOHTPOMb MapameTpoB paboThbl
06opyaoBaHNsi, BXOOHbIX W BbIXOOHbBIX MapameTpoB TEXHONOMMYECKNX
onepauum

MpoBeaeHve npu HeobxoaMMocCTw BHEMMaHOBOM aTTecTaumu
obopyanoBaHus

MoHUTOpUHr  paboTbl cuUCTeM 3HeproobecnevyeHnss U napameTpoB
MUKpOKNMmaTa

Mpy Bbixode MapaMeTpPOB CUCTEM 3HeprooGecrneyeHns u3 3adaHHbIX
NnpedesioB UM BO3HWKHOBEHUWM aBapuiiHOM  CUTyauuuM OCTaHOBKa
TEXHOJIOTMYEeCKOro Mpouecca, BblBOA MNepcoHana W cooblleHne o
CyYMBLLEMCS aBapuiHbIM cry>k6am 1 pyKOBOACTBY

Heobxogumble ymeHus | OcyLlecTBnATb TEXHONOrMYECKUA Haa30p

Pabotatb C TexHU4eckomn ﬂOKyMeHTaU,VIeVI npon3BoacTtea MUKPO- WU
HaHOpPa3MepHbIX 3N1IeKTpOMEXaHNUYEeCKNX CUCTEM

AHaJ'IVI3I/IpOBaTb napameTpbl pa60TbI cucremMm 3Hepr006ecr|equvm n
MUKpOKInnmMaTa

I'Ipomsso,qmb aHanna n onpenenAatb NPUYNHbI OTKIIOHEHUA NapaMeTpoB

NamepaTb anekTpodusmyeckne napameTpbl dhopmMmpyembix
bYHKLMOHAMbHbIX 1 BCOMOraTeSbHbIX HAaHOPa3MepHbIX CIOeB U U3aenui

Heobxoanmble 3HaHMS CTaH,EI,apTHbIe TexXHonorn4yeckne onepaunmmnm npounsBoacTtea MUKPO- U
HaHOpPa3MepHbIX 3N1IeKTPOMEXaHNUYEeCKNX CUCTEM

Pexumbl pa60TbI TEXHOJ10I'M4YeCcKoro o6opyp,03aHV|;| npon3soacTtBa MUKPO-
N HaHOPAa3MeEPHbIX ANTEKTPOMEXaHNYECKNX CUCTEM

PernameHTel 1 MeTOoObl KOHTPONSA MapamMeTpoB  TEXHOMOrMYeCcKnx
onepauumn

Ol'lepaLl,I/IOHHI:Ie, MapuwpyTHble W KOHTPOJibHblE KapTbl peanndyemMmoro
MapupyTa N3roToBIlieHnA MUWKpPO- n HaHOpa3MepHbIX
ANEeKTpomMexaHN4YeCKMx CUCTeM

TexHUYeCKUA aHrMUACKUIA A3blKk B 00MacT HaHO- M MUKPOCUCTEMHOW
TEXHUKN

Tpe60|3aH|/|;| CUCTEMbI 3KOJlorm4eckoro MeHegxXmMeHtTa U CUCTEMBbI
MeHeXXMeHTa I'IpOI/I3BO£I,CTBeHHOl7I ©e3onacHocTu 1 340p0BbA

Opyrue -
XapakTepucTuKn

3.5. O606LeHHas TpygoBas pyHKUNS

I'IpOBe,u,eH ne 3KkcnepmMeHTarnbHbIX

HanMeHoBaHME nccneaoBaHUn, MogepHU3aUus Kon E YpoBeHb 4
TEXHOMNOrM4YeCcKoro MapLupyTa KkBanudukaumum
Npon3BoaCTBa MUKPO- U
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[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

HaHOpPa3MepPHbIX
ANIEKTpoOMEXaHNYEeCKNX CUCTEM

MpouncxoxaeHune
Z . 3aMmcTBOBaHO U3
00600LeHHon Tpyaosor | OpuruHan X
opurMHana
OYHKLMN
Kon PernctpaunoHHbIn
opurnHana HoMep
npodgeccuoHansHoro
cTangapTa
Bo3moxHble Beaywimn nHxeHep-anekTpoOHUK N0 MOAEPHU3aLMN MapLupyTa
HanMeHOBaHu1S "naBHbIN NHXeHep
[OMKHOCTEN,
npogeccuii
TpeboBaHus K Beicluee obpasoBaHue - maructpartypa
0bpas3oBaHuio 1
oby4eHunto

TpeboBaHus K ONbITY He meHee nATM NeT Ha MHXXEHEPHO-TEXHMYECKMNX JOIMKHOCTAX B ob6nactu
npakTuyeckon paboTbl | NPOM3BOACTBA MUKPO- N HAHOINEKTPOHHbIX YCTPOWCTB

Ocobble ycnosus MpoxoxaeHne obsizaTenbHbIX NpeaBapUTENbHbIX (MPY NOCTYMNNEHMN Ha
gonycka k pabote paboTy) 1 Nnepnoanmyeckux MeguLMHCKUX OCMOTPOB (obcnegoBaHuit), a
TaKke BHeoYepeaHbliX MEeAMLMHCKMX OCMOTPOB (0bcneaoBaHnn) B
nopsiake, yCTaHOBMEHHOM 3akoHogaTenscTBoM Poccuickon ®epepauum
MHcTpyKTax no oxpaHe Tpyaa

Opyrue JononHuTenbHble NPodeccMoHarnbHble NPorpamMmMsbl - NPOrpamMmbi
XapaKTepUcTUKK NOBbILLEHMS! KBanvduKkaumm no Nnpouno AesTenbHOCTU

[ononHutenbHble XapaKTePUCTUKA:

HanmeHoBaHue Kon HaumeHoBaHve 6a30Bow rpynnbl, 4OMKHOCTU (Npodbeccnm) unm
[OKyMeHTa cneumansHOCTU
OK3 2111 PU3NKM N aCTPOHOM
2141 VHxXeHepbl B MPOMBILLNIEHHOCTU 1 Ha NPON3BOACTBE
2144 MHXeHepbl-MexaHnkn
2152 VHXXeHepbl-3N1EKTPOHMKN
EKC - NHxeHep-TexHonor (TexHosor)
oKnaTP 22854 WHxxeHep-TexHonor
22864 VHXeHep-3neKkTpoHUK
OKCO 150600 |MaTepranoBegeHue n TEXHONOMMSA HOBbIX MaTepmnasnos
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Oata coxpaHeHus: 20.10.2016

210100 | QneKkTpoHMKa U MUKPOINEKTPOHUKA

210108 | MukpocucteMHas TEXHUKa

210200 |lMpoeKTMpOBaHME U TEXHOSOIMMS INEKTPOHHbBIX CPeACTB

210600 |HaHoTexHonorus

3.5.1. TpynoBas dyHKUMSA

OpraHusauus u nposeaeHve
SKF;I'IepVIM:HTaJ'IbIE)bIX : YpoBeHb
HaunmeHoBaHue _ Kog |E/01.7 (nooypoBeHb) 7
nccrnegoBaHUn TEXHONOMMYECKNX
o KBanudukaumm
MoAyrnen n npoLeccos
MpoucxoxgeHve 3aMMCcTBOBaHO 13
P L Opwurunan X
TPYOOBOW PyHKLUK opurnHana
Koa PernctpaunoHHbin
opuruHana HoMep
npodeccnoHanbHoro
cTanfgapTa
TpyooBble AeNCTBUSA YTBEpXOeHne uenenm un 3ajad  NpPOBEAEHUST  SKCMEPUMEHTAarbHbIX

TexHororn4yeckmx paboT no pas3paboTke TEXHOMOrMYECKUX MPOLIECCOB M
TEXHOIMOMMYECKMX MOoAynen Mpou3BOACTBA MUKPO- U HaHOPa3MepHbIX
3MNeKTPOMEXaHNYECKUX CUCTEM

Bbi6op 1 paspaboTka METOAUKN NPOBEAEHNS SKCMEPUMEHTANbHbIX paboT

Pa3pa60TKa Tpe6OBaHl/|l7I Ha HeobXxooMMoe  TexXHONorn4yeckoe n
aHanmTun4yeckoe o6opy/:|,OBaHme, TEXHOJIOTMYEeCKY0 OCHaACTKy U pacCXodHble
mMmaTtepuanbl

TecToBbIA  3aMycK, TEXHONOMMYECKOE COMPOBOXAEHWE U KOHTPOSb
3KCMEPUMEHTarbHbIX NapTUi

Pacuet napamMmeTpoB TEeXHOJIOrM4eckoro npouecca, npoesegeHne u
KOHTPOJIb 3KCNepnMeHTalrlibHbIX pa60T

[MoaTanHbIl  KOHTPOMb  TEXHOSMOrMYECKUX U 3reKTpoU3NYECKUX
napameTpoB U3roTasfiMBaeMbIX CTPYKTYP U nsgenun

TeCTMDOBaH ne 3KcnepmMeHTarnbHbIX 06p83LI,OB

O600LeHne 1 oLeHKa pe3ynbTaToB UCCNeaoBaHUN

KOppeKTMpOBKa TEXHOJIOTMYECKNX pexnmoB npomssBoacTtBa MUKPO- U
HaHOpa3MepHbIX 3N1IeKTpOMEeXaHNUYEeCKNUX CUCTEM

Heobxoaumble ymenusi | CobupaTtb  AaHHble, usyyaTtb, aHanusupoBatb M  0606LATb
Hay4HO-TEXHUYECKYI0 MHIOPMAaLNIO

dopmynupoBaTh Uenu, 3agadn, paspabaTbiBaTb W COrMacoBbiBaTb
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"O6 yTBepxxaeHuM npodeccuoHansHoro ctaHaapTa "Crneumanmct no
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[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

JKCNepnMeHTalbHbl€ TEXHOJIOTM4Yeckmne pa60TbI

nﬂaHI/IpOBaTb N Npon3BOaANTb TEXHOJIOIMYECKMNEe 3KCNepnMeHTbI

NamepaTb anekTpodmanyeckme napameTpbl (OPMUPYEMbIX CIIOEB W
ns3genumn

MpousBoauTb aHanu3 M onpeaenaTb NPUYKHbI OTKIIOHEHWS MapameTpoB
hopMMpyeMbIX CTPYKTYP

Mpoun3BoANTb pacyeThbl PEXXMMOB TEXHONOMMYECKMX onepawuii

Pa3pa6aTblBaTb onepaunoHHble TEXHOJI0TMYEeCKNE KapTbl

|-|p0I/I3BO,EI,VITb aHanmM3 pblHKA TexHOJIorM4eckoro un aHannTun4eckoro
obopynoBaHus

FoToBUTH Hay4HO-TEXHNYECKNE OTHEeThl, ny6nvn<au,vm no pes3ynbtatamMm
BbIMNOMNHEHHbIX MCCRea0BaHNI

[oToBUTE MaTepuanbl No  3awmuTe OOBEKTOB  WHTENMEKTyanbHOW
CcoOCTBEHHOCTU

Heobxogumble 3HaHMsA | TeXHONMOrMYeCKUIA KﬂaCCMd)VIKaTOp npon3soacTea MUKpPO- n
HaHOpPa3MepPHbIX 3NIEKTPOMEXaHNYECKNX CUCTEM

MonoxeHunsa Enunnon CUCTEMBbI TEXHONOrN4YeCcKon noaroToBKM
npons3BoacTBa

CTaH}J,aprI N KaTtanorm Ha cpeacrtBa TEXHOJ1I0'M4YeCKOro ocHaweHunsa

MaTtepuanbHble U TpyaoBble HOPMaTUBbI

MwupoBble OOCTWXeHUsI B o6nactu pa3paboTkym MUKPO- U HaHOPa3MepHbIX
3MNEeKTPOMEXaHUYECKUX CUCTEM

DPUBNKO-XUMUYECKME OCHOBBI U orpaHn4eHunq 0a30BbIX TEXHOMNMOrMYECKNX
npoueccoB HAHO3JTEKTPOHUKN

OcHOBbI (hM3KKN HAHOPA3MEPHbIX NIIEHOK

XapaKTepVICTVIKI/I npoaykumm nnaepos B obnactu npon3sBoacTtea MUKPO- U
HaHOpa3MepPHbIX 3JNIEKTPOMEXaHNYECKNX CUCTEM

MpeaHasHayeHne, coBpeMeHHble Buabl 0bopyAoBaHUs ONs MpoBedeHUs
aHanusa u UamepeHui napaMmeTpoB HAHOPa3MEPHbIX 0O LEKTOB

MeToap! KOHTpPOIA 0©a30BbIX TEXHOITOMMYECKNX npoueccoB npounsBoacTBa
MUKPO- N HAHOPAa3MEPHbIX AJIEKTPOMEXaHNYECKNX CUCTEM

TexHNYeCcKUn aHrmMUCKUA A3blKk B 0DMacTu HaHO- M MWKPOCUCTEMHOMN
TEXHUKM

TpeboBaHUsi CUCTEMbI  OKOMOMMYECKOr0 MeEHemKMeHTa W  CUCTeMbl
MeHeKMEHTa NPOM3BOACTBEHHON 6€30MacHOCTM U 300POBbS

Opyrue -
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XapaKTepPUCTUKN

3.5.2. TpynoBas yHKUNA

BbinonHeHne meponpuaTuin no
BHeOpPeEHMWIO pa3paboTaHHbIX YpoBeHb
HanmeHoBaHue P pa3p Kog |E/02.7 (noaypoBeHb) 7
NpoLEeCcCcoB M MapLLPYTOB B
o KBanudmkaumm
cepuiHoe Npou3BoaCcTBO
MpouncxoxaeHune 3aMmcTBOBaHO U3
P A Opwurunan X
TPYOOBOM OyHKLMUK opuruHana
Kopn PernctpaunoHHbIn
opurnHana Homep
npodeccnoHanbHoro
cTaHgapTa
TpynoBble AenNCTBUA OpraHusauma paboT no 3anycky pa3paboTaHHbIX TEXHONOMMYeCcKmxX

npoueccos M MapupyToB WU3rotoB/ieHMA MUKPO- U HaAHOPaA3MEPHbIX
ANEKTPOMEXaHNYECKNX CUCTEM

nO,D,FOTOBKa TEeXHUYEeCKOro 3adaHnma Ha npou3BOoACTBO WK  3aKYyNKy
HecTaHgapTHOro obopyaoBaHus

MpoBepeHWe nyckoHanago4YHbiXx paboT HOBOrO M MOAEPHM3NPOBAHHOMO
TEXHONOrMYeCcKkoro 06opyaoBaHUS M TEXHONOMMYECKOM OCHACTKM

Pa3pa60TKa NNaHNPOBKKU MO PEKOHCTPYKUMN NMPON3BOAOCTBEHHbIX y4aCTKOB

MoaroToBKka MCXOAHbLIX AaHHbLIX AN pacyeTa HOpM pacxoda maTepuarnoB
Ha n3genue, Hopm Tpyaa Ha HOBble TEXHOMOrMYecKkne NpoLecchl

Pa3pa60TKa TEXHNKO-3KOHOMNYECKOrO O0OOCHOBaHUS BHeOpPEeHNA HOBbIX
mMaTtepuanoB, TEXHOJION'M4YeCcKoro un aHalrimTn4eckoro OGOpyD,OBaHVIFI n
npoueccos

OTpaboTka HecTaHAapTHLIX ornepaLuii TEXHONOMMU U3rOTOBIEHNS

WccnepoBaHue BRnAHKUA napamMmeTpoB TEXHOJIOTNM4YEeCKnNX onepauw?l Ha
BbIXOOHbIE XapPaKTEPUCTUKMN WU HaAOEXHOCTb MUKPO- U HAHOPa3MepPHbIX
ANEeKTpomMexaHN4YeCKMxX CUCTeM

C6op ¥ aHanuMa CcTaTUCTMYECKMX [JdaHHbIX O pasbpoce MNapaMeTpoB
TEXHOJOMNMYECKMX onepaumnin U ero BIUSIHAW Ha XapakTepUCTUKN MUKPO- U
HaHOpPa3MepHbIX 3NTIEKTPOMEXaHNYECKUX CUCTEM

Opranunsaumsi pa3paboTkM TEXHOMOMMYECKON [OKYMEHTauunm Ha HOBble
TexXHosnorn4yeckne npoueccobl 1 Mmoaynu

Heobxoaumble yMeHuaA nJ'IaHVIpOBaTb JKCNnepuMmeHTarbHble pa60TbI n oueHunBaTb nx
TPyAOEMKOCTb

MopgenvpoBaTtb W TOTOBUTb TECTOBbIE CTPYKTYpbl Ans atTectauuu
TEXHOIMOrMYeCKNxX onepaumin n obopynosaHums
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[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

Oﬂpeﬂ,enﬂTb OKOHOMUYECKYHO Ll,eJ'IGCOO6pa3HOCTb n PpUCKN BHeOpeHusa
HOBOIo TEXHOJ1IOTM4YeCKoro OGOPWJ,OBaHVIFI N TEXHONOMNN

PaboTaTb C KOHTPOMBHO-U3MepPUTENbHBIM 060pYyaOBaAHNEM

OcylLecTBNATL  KOHTPOSlb W NPOM3BOAWUTL M3MEPEHMSI MapaMeTpoB
dopMMpYyEMbIX  CTPYKTYP Ha  KaXgoM  TEXHOSorM4yeckom  atane
N3roTOBMEHUSI MUKPO- 1 HAHOPa3MEPHbIX 3NEKTPOMEXaHNYECKUX CUCTEM

OCYLLI,eCTBJ'IFITb TEXHOSIOrMYecKnin Han3op

PaboTaTb C KOHCTPYKTOPCKOM, TEXHONOMMYECKOM AOKYMEHTaUmemn

HDOBO,EI,I/ITI: naTteHTHble nUccrnegoBaHnA ” OQ)OPMJ'IFITI: 3aABKM Ha Bbloavy
NnaTeHToB

®opmmpoBaTb KOHKYPCHbIe 3a5BKM Ha nposegeHue
Hay4YHO-MCCneaoBaTeNbCKUX U OMbITHO-KOHCTPYKTOPCKMX paboT

Heobxogumble 3HaHusa | MeToabl aHanmn3a TeXHOMOrMYeCcKnx cpen

MocTaHoBnEHMS, pacnopsaxeHud, npukasbl, METOANYECKME U HOPMATUBHbIE
maTtepuanbl no TEXHOJTOrM4YeCcKon NOAroToBKe npon3BoacTBa

TexHun4yeckne Tpe6OBaHl/|FI, npegbvasndemMmble K MartepuariaMm U rotoBbiM
MUKPO- N HAHOPAa3MeEpPHbIM 3J1eKTpOMEXaHNYECKNUM CUCTEMaM

MupoBon onbIT pa3paboTKM TEXHOMOMMYECKUX MPOLECCOB M3rOTOBMEHUS
MWKPO- 1 HAHOPa3MEPHbIX 3MIEKTPOMEXaHNYECKNX CUCTEM

CoBpeMeHHble BuAbl 00OpyLOBaHMA ONA  MNpPOBEOEHUs aHanu3a WU
N3MepeHnn NapaMeTpoB HaHOPa3MeEPHbIX OO BEKTOB

MeToap! KOHTpONA ©a30BbIX TEXHOJTIOTNYECKNX npoueccos
HaHOJJTIEKTPOHUKHN

COBpeMeHHbIe mMaTtepuarnbl, UCNonb3yemMblie B MNMpou3BoACTBE MUKPO- U
HaHOpa3MepHbIX 3N1IeKTpOMEXaHNUYEeCKNUX CUCTEM

PernameHTbl KOHTpPONS MapameTpoB paboTbl TEXHOMOTMYECKoro W
n3MepuTenNbHOro 0bopyaoBaHUs, PEXMMOB NPOBEOEHNSA TEXHONOMMYECKNX
onepauui

PernameHTbl n MmeToabl KOHTPONA napamMeTpoB TEXHOJIOTMYECKUX cpen

OcHoBHble TpeboBaHWsi oOpraHu3auMum Tpyaa npyu  MPOEKTMPOBAHUM
TEXHOIMOrMYECKNX NPOLLECCOB

Ol'lepaLl,l/IOHHbIe, MapLlwpyTHble W KOHTPOJIbHbIE KapTbl peanndyemMmoro
MapuipyTta N3roToBIiIEHNA MUKpPO- n HaHOpa3MepPHbIX
ANeKTpoMexaHN4YeCKmnx cnctemMm

TexHNYeCcKUn aHrmMNUCKUA A3blKk B 0DMacTu HaHO- M MWKPOCUCTEMHOMN
TEXHUKN

Tpe6OBaHMﬂ CUCTEMbI  3KOJIOrM4eCckoro MeHegxXmMeHtTa WU CUCTEMBbI
MeHeXMeHTa l'lpOI/I3BO,D,CTBeHHOI71 GesonacHocTu n 300poBbA
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[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

Opyrne -
XapakTepuCTUKN

3.5.3. TpynoBas cyHKUNA

MnaHnpoBaHme paboT no
nepeocHalleHu1o
n gmseo,q::liseHHux YacTKoB YPOBEHb
HanmeHoBaHue P y Kog |E/03.7 (noaypoBeHb) 7
HOBbIMW TEXHOMNOMMYECKUM U
KBanudmkaumm
aHanuTU4eckum obopyaoBaHMEM,
OCHaCTKOM U MaTepuanamu
MpowucxoxneHne 3anmMcTBOBaHO U3
P L Opwurunan X
TPYAOBOM OYHKLUN opurnHana
Kon PeructpauunoHHbii
opurnHana Homep
npodeccnoHanbHoro
cTaHgapTa
TpyaoBble AeNCTBUS AHannsa yskux MecT peanm3yemMoro TeXHONOMM4YecKoro npoLecca, BKoyas
MeXonepaumnoHHbIN U BEIXOAHOW KOHTPOSb
dopmMumpoBaHune nepeyHs HeobxoauMoro ans MoAepHU3aLum
TEXHOMOrM4Yeckoro npowecca TEXHOMOrM4YecKoro, TECTOBOro "
aHanuTu4eckoro obopyanoBaHust
PaspaboTka, cornmacoBaHvMe W YTBEpPXOEHWE TEeXHUYECKOro 3adaHusl Ha
COBEpPLLEHCTBOBaHME CUCTEMBI TEXHOMOrMYECKOon noaroToBKU
npon3BoaCcTBa
AHanus npeanoXxeHun npouseoguTenemn - NocTaBLLMKOB
TEXHOMOrMYEeCcKoro, UCNbITaTENbHOIO U aHaNUTUYeCcKoro ob6opyaoBaHUs
dopmupoBaHMe NIAHOB 3aKyMkU WU M3rOTOBMEHMS HEOOXOAMMOro
060opya0BaHNSt U OCHACTKU
Bbibop, nnaHuMpoBaHve pasMeLleHUs U paccTaHOBKM 0OOpyaoBaHMSA Ha
NPOW3BOACTBEHHbIX NMOLAAsX
OnpepgeneHne NOoTpebHOCTU B cneunanbHOM TEXHONOMMYECKON OCHACTKE U
NPOEKTUPOBaHMeE creunanbHOM TEXHOMOMMYECKOM OCHACTKM
HopmupoBaHne HeobXoauMMbIX Afs MOLEPHM3aUMU  TEeXHONOrMYecKoro
npotiecca 3atpar Tpyaa, MatepranoB U SHeprum
Pa3paboTka TeXHMKO-3KOHOMMYECKOrOo OOOCHOBaHUS LenecoobpasHoCTH
nepeocHaLleHnsi NPOM3BOACTBEHHbIX Y4ACTKOB
PaspaboTka pekomMeHOauMi N0 COBEPLUEHCTBOBAHMIO  OpraHu3auum
NpoM3BOACTBA W Tpyda, adanTauuyM UX K YCrOBWUSIM U3rOTOBIEHWUS] HOBOWA
NPOAYKUUN 1 TEXHOMNOK
PaspaboTka, cornmacoBaHMe W YTBEpPXOEHWE TEeXHUYECKOro 3adaHusi Ha
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"O6 yTBepxxaeHuM npodeccuoHansHoro ctaHaapTa "Crneumanmct no
TEXHOMOrN NPOU3B...

[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

nepeocHaulleHne npomn3BoaCTBEHHbIX y4aCTKOB

HeO6XOﬂ,VIMbIe yYMeHUaA npOI/I3BO,EI,VITb CpaBHUTENTbHYIO OLEHKY CONOCTaBIIAEMbIX TEXHOJNIOMNMYECKUX
npoLeccoB

OnpenenaTb  TexHomornyeckyto cebecTtoumMocTb W ycTaHaBnuMBaTb
9KOHOMMYECKN LienecoobpasHbini 06beM roA0BOro NPON3BOACTBA MUKPO- U
HaHOpPa3MepPHbIX ANIEKTPOMEXaHNYECKNX CUCTEM

Onpep,enﬂTb TpeGOBaHVIFI K o6opyp,osaHmo, TEXHOSOMMYECKO OCHAacCTKe,
cpencrteamMm asTomMmatun3daunn ona obecneyenust Tpe6y6‘MbIX napameTpoB U
PEXNMOB TEXHOJTIOTNHYECKUNX onepau,mﬂ

Pa3paﬁaTblBaTb TEeXHOJNOrM4eCckyrto M KOHCTPYKTOPCKYHD AOOKYMEHTauuio B
COOTBETCTBUUN C Tpe6OBaHVIF|MI/I HOPMaTUBHbIX OJOKYMEHTOB

AHaJ'Il/I3I/IpOBaTb TEXHNYECKMEe npennoxXeHna n NnpoeKkTbl No O60pyﬂ,OBaHVIPO,
TEXHOJIOrMYEeCcKon OCHacTke, cpencrteamMm aBTomatu3auum Ha CoOOTBETCTBUE
TpGﬁOBaHI/IFlM TEXHNYECKOro 3agaHu4d

Heobxoaumble ymeHusi | MpuHUMnbl aHanmMsa 3EEKTUBHOMO WUCMOMNb30BAHUS TEXHOMOrMYECKOro
obopyaoBaHus

OCHOBHble TEXHWYECKME XapaKTEPUCTUKM W OCOBEHHOCTM MUKPO- MU
HaHOpa3MepHbIX NEKTPOMEXaHNYECKMX CUCTEM

basoBsble TEXHOJ1orn4eckme npoueccobl npon3soacTtea MUKpPO- n
HaHOpa3MepPHbIX 3JIEKTPOMEXaHNYECKNX CUCTEM, OCHOBHbIE MapamMeTpbl U
PEXUMbI TEXHOJIOTNMYECKNX OI'IepaLl,l/Iﬂ

XapaktepucTukm  mucnonb3dyemoro  obopynooBaHusi,  TEXHOMOrMYECKown
OCHaCTKu1, cpecTB aBToMaTusaumm

HopmaTuBHbIe OOKYMEHTbI Ha pa3paboTky KOHCTPYKTOPCKOW,
TEXHOMOrMYEeCcKom 1 3KCNnyaTaunoHHOMW AOKYMEHTaLnn

TexHUYeCKUn aHrMUACKUA A3blKk B 00MacTM HaHO- U MUKPOCUCTEMHOW
TEXHUKN

Tpe60|3aH|/|;| CUCTEMbl 3KOJlorm4eckoro mMeHegxXmMeHtTa U CUCTEMBbI
MeHeXXMeHTa I'IpOI/I3BO£I,CTBeHHOl7I ©e3onacHocTu 1 340p0BbA

Opyrue -
XapakTepucTuKn

IV. CBegeHuns 006 opraHusauusx - paspabdboTymkax
npodeccuoHanbHOro craHgaprta

4.1. OTBETCTBEHHAsA OpraHn3aLms-pas3padboTynk

®oHA MHPaCTPYKTYpHbIX 1 obpa3oBaTenbHbix Nnporpamm (POCHAHO), ropoa Mockea

"eHeparnbHbIA AMpPeKTop CuHapeHko AHgpen 'eHHagbeBuY

4.2. HanmeHoBaHusa opraHM3aumnin-paspaboTynkos
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"O6 yTBepxxaeHuM npodeccuoHansHoro ctaHaapTa "Crneumanmct no
TEXHOMOrN NPOU3B...

[okymeHT npegoctasneH KoHcynbTaHTlnoc
Oata coxpaHeHus: 20.10.2016

1 Obwepoccuiickoe obbeanHeHne paboTogaTtenen "POCCMINCKN COHO3 MPOMbILLIIEHHUKOB U

npegnpuHumartenen’, ropon Mocksa

2 | AHO "HaumoHanbHOe areHTCTBO pa3Butnsa ksanudukaumn”, ropog Mockea

3 AOQ "3eneHorpaackunii HaHOTEXHOIOrMYeCcKMi LeHTp", ropoa Mockea

4 | AO "HNMMS n MukpoH", ropog Mocksa

5 AO "TKK "MunaHngp", ropoa Mockea

6 | AO "Poccuiickas anektpoHuka", ropog Mockea

7 | PrAQY BO "HauunoHanbHbIn nccnegoBaTenbCckuii yHuBepcuTeT "MOCKOBCKUI UHCTUTYT
3NEeKTPOHHOW TexHukK", ropoa MockBa

8 |PrAQY BI1O "CaHkT-leTepbyprckuin rocygapCTBEHHbIA 3NEKTPOTEXHNYECKUIA YHUBEPCUTET
"NISTN" nm. B.W. YnbsiHoBa (JleHuHa), ropog CaHkT-IMNeTepbypr

9 | ®I'bY "Hay4Ho-npon3BOACTBEHHbIN KOMMNeKe "TexHonornyeckmn ueHtp" MUIT", ropoa
Mocksa

10 | PIrbY "Hay4Ho-nccnegoBaTenbCKUN MHCTUTYT TPYAA U coLManbHOro cTpaxoBaHna”, ropoq
Mocksa

<1> O6LLepocCcUCKnii KnaccudgumkaTop 3aHsATUR.

<2> Ob6Liepoccuncknii knaccumkaTop BUAOB SKOHOMUYECKOM AEATENbHOCTH.

<3> [lpukas Munsgpascoupassutnsa Poccum ot 12 anpensa 2011 r. N 3024 "O6 yTBep)XaeHUM nepeyHen
BpeOHbiX U (unm) onacHbiX MPOM3BOACTBEHHbIX (PAKTOPOB M paboT, Npu BbINOMIHEHUN KOTOPbIX NPOBOAATCS
obssaTenbHble npegBapuTenbHble W Nepuoavyeckme MeamuuHCKMe ocmoTpbl (0bcnepgoBaHud), u lopsaka
npoBeaeHus obsA3aTenbHbIX NpeaBapuTENbHbIX W MEPUOAMYECKUX MEeOULMHCKUX OCMOTpOB (obcnegosaHui)
paboTHMKOB, 3aHATbIX Ha Tskenbix pabotax M Ha pabotax C¢ BpeAHbIMU M (MNK) ONacHbIMKU ycroBuamu Tpyada"
(3apeructpuposaH MuHioctom Poccun 21 oktabpsa 2011 r., peructpauuoHHbin N 22111), ¢ v3MeHeHuaAMH,
BHECEHHbIMM Npukasamm Munsgpasa Poccun ot 15 masa 2013 r. N 296H (3apeructpupoaH MuHioctom Poccun 3
nonst 2013 r., peructpaumoHHbin N 28970), n ot 5 gekabps 2014 r. N 801H (3apernctpmpoBaH MuHioctom Poccun
3 deBpansa 2015 r., peructpauunoHHbii N 35848).

<4> lMpukas PoctexHansopa oT 29 aHeapsa 2007 r. N 37 "O nopsiake NOAroTOBKM U aTTecTauumn paboTHUKOB
opraHu3auui, nogHag3opHbix ®PepepanbHol cnyxkbe MO 39KONOrMYEcKoMy, TEXHOMOrMYECKOMY W aTOMHOMY
Haasopy" (3apernctpupoBaH MuHioctom Poccum 22 mapta 2007 r., peructpauunoHHsii N 9133), ¢ nsameHeHnsamu,
BHeCeHHbIMU npukaszamu PoctexHaasopa ot 5 nong 2007 r. N 450 (3apeructpuposaH MuHioctom Poccumn 23 uions
2007 r., peructpaumoHHbin N 9881), ot 27 asrycta 2010 r. N 823 (3apernctpupoBaH MwuHioctom Poccumn 7
ceHTa6psa 2010 r., pernctpaumnorHHbin N 18370), ot 15 gekabpsa 2011 r. N 714 (3apernctpmpoBaH MuHIOCTOM
Poccun 8 cpespansa 2012 r., peructpaumoHHbin N 23166), ot 19 gekabpsa 2012 r. N 739 (3apeructpmpoBaH
MuHioctom Poccnn 5 anpens 2013 r., pernctpaumoHHbii N 28002), ot 6 gekabpsa 2013 r. N 591 (3apernctpupoBaH
MuHtoctom Poccum 14 mapta 2014 r., pernctpaumonHbin N 31601), ot 30 mioHs 2015 r. N 251 (3apeructpmpoBaH
MuHtoctom Poccun 27 nons 2015 r., permctpaumonHbin N 38208).

<5> EguHbIN KBanMUKALMOHHLIA CMPaBOYHUK [OMKHOCTEW pyKOBOAUTEmNen, cneumannuctoB U Apyrux
cnyxawux.

<6> Obuepoccunckmin knaccudukatop npodeccuii pabounx, LOIMKHOCTEN ChyXawmx U TapUdHbIX
pas3psiaoB..

<7> ObLwepoccuiicknii knaccudmkaTop cneumnanbHOCTen No obpasoBaHuto.
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