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I O0mmue cBeAeHHA

TexHONOTHsA MPOH3BOJCTBA MHKPO- H HAHOPa3MEPHEIX JIIEKTPOMEXaHHIECKHX CHCTEM 29.008 l
(mauMeHOBaHHE BHAA Mpode CCHOHANBHOH AeATENRHOCTH) Koa

OcHoBHag 1eNb BAA MPo(eCcCHOHANBHOM AeATENPHOCTH:

PazpaGoTka, DOAAEpKaHAE H PA3BHTHE TEXHONOTHYECKOTO IPONECCA IPOU3BOICTBA MUKPO- H
HAHOPA3MEPHEIX JJICKTPOMEXAHMIECKHX CHCTEM

I'pynna 3ansTuii:

2111 DU3HKH A aCTPOHOMEI 2141 HxenepH B NPOMBIIUICHHOCTH H Ha
MPOU3BOACTBE

2144 VImxeHeph-MeXaHUKH 2152 VmxeHephl-3JIEKTPOHHKH

(xom 0K31) (BamMeHOBaHHE) (xon OK3) (HaNMEHOBaHNE)

OTHeceHHE K BHIAM SKOHOMHYECKOM AEATENLHOCTH:

26.11 ITpou3BOACTBO 3/IEMEHTOB EKTPOHHOM anmaparypsl

26.5 IIpoH3BOACTBO KOHTPONBHO-H3MEPHUTENBHEIX ¥ HaBATAIUOHHBIX NIPHOOPOB H anllapaTos;
NPOM3BOJICTBO JacoB

72.1 Hayunsie mccnenoBanns v pa3paboTkH B 00/IaCTH €CTECTBEHHBIX H TEXHUYECKHX HayK

(xon OKBOP) (BaMMEHOBaHHE BHAA S3KOHOMUIECKOM AeATeIbHOCTH)
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IL. Onncanne TPyROBLIX (pyHKIHIH, BXOAAIIHX B NPodhecCHOHANBLHDBIH cTaHAapT (GYyHKIHOHAILHAN KapTa BHAA
npodecCHONATLHOH A TEJILHOCTH)

O606meHHEIe TPYAOBEIE GYHKIMA TpynoBsie pyHKIHI
YPOBCHb
YPOBEHb
KOI HaAMEHOBAHHE HaMMEHOBaHUE KOX (TIO/IypOBEHB)
KBaNHAGHKauu
KB HKANUH
A Mogenupoanue 6 AHaym3 KOHCTPYKIMI H TEXHOJIOTH W3TOTORNCHAS A/01.6 6
TEXHOJIOTHYECKHX MOJYJICH B MHKpO- H HAHOPa3MEPHAIX EKTPOMEXaHHYECKHX CACTEM
[POIIECCOB JUIA IPOU3BOICTBA I10 CYINECTBYIOIIHM HCTOTHHKAM HH(OpPMalMH
MHKpO- M HAHOPa3MEPHBIX Onpenenenue 3TanoB H3TOTOBICHUSL A/02.6 6
3NEKTPOMEXAHNYECKAX CHCTEM 9NEKTPOMEXaHHYECKOI CHCTEMBL, (hOpMHpOBaHHAE MEPETHS
o6opynoBaHHA U TIOCTEIOBATEIBHOCTH HEOOXOMAMBIX IJIf
ee H3TOTOBNICHHAA TEXHOJIOTHYECKUX Moayelt n
E€JIMHHYHBIX ollepauuii
MozgenupoBaHue B pacdeT TPeGyeMBIX BXOAHEIX A/03.6 6
BBIXOJHBIX IAPAMETPOB TEXHOJOTHYECKHX Onepanmii
B PazpaboTka TexXHOIOrHYECKOH 6 Pa3paboTka METOIHK aTTECTANH TEXHONIOTHIECKUX B/01.6 6
JOKyMEHTaIlUM IS POU3BOACTBA MPOIECCOB, METOUK BXOJHOTO ¥ BEIXO/THOTO
MHKpO- H HAaHOPa3MEpHBIX MEKONIEPAMOHHOTO KOHTPOJIS IIPH IPOU3BOICTBE MHKPO-
3JIEKTPOMEXAHHIECKHAX CHCTEM ¥ HAHOPa3MEPHBIX HJIEKTPOMEXaHNYECKHAX CHCTEM
CocraBiicHHE ONePallHOHHBIX B MapIIPYTHEIX B/02.6 6
TEXHOJOTHYECKHUX KapT
Pa3paboTka periaMeHTOB MEPONIPHSTHIA N0 aHAM3Y H B/03.6 6
ycTpaHEHMIO pUIHH Gpaka
C Pazpa6orka MapmpyTa 7 Pa3paGoTka v yTBEpKICHHC TEXHAIECKOTO 3aJaHusA Ha C/01.7 7
H3TOTOBJICHHA MHKPO- B pa3paboTKy MapHIpyTa B KOMILIEKTa TEXHOIOIAYECKOM
HaHOPa3MEPHBIX JOKYMEHTAIlHA
3TIEKTPOMEXAHHUIECKHX CHCTEM OKCIIEpUMEHTATHHAA IPOBEPKA IPOMECCOB, MAKPO- C/02.7 7
MapIIpyTOB ¥ 00BEANHEHNE HX B OOMIMH MapmIpyT
M3TOTOBJICHHA MHKPO- H HAHOpa3MEPHBIX
9JMEKTPOMEXAHUIECKHX CHCTEM
DopMHpPOBaHHE U YTBEPKACHAE KOMILICKTA C/03.7 7
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TEXHOJIOTHYECKOH JOKYMEHTAlH Ha MapIIpyT
H3TOTOBJICHHA MHKpPO- ¥ HAHOPa3MEPHBIX
9IIEKTPOMEXaHHYECKUX CHCTEM

ConpoBoxzenue MOHUTOPHHT TEXHOJIOTHIECKHX IIPOIECCOB IIPOM3BOJICTBA D/01.7
TIPOM3BOACTBEHHOI'O LIMKJIA MHKpO- H HAHOPa3MEpPHBIX IEKTPOMEXaHHIECKUX CHCTEM
HM3rOTOBIECHUSI MUKPO- B Opranu3zanus ¥ NpoBeJieHIe MEPONPUITHH 10 D/02.7
HaHOPa3MEPHBIX obecreyeHHIO MPOU3BOACTBA MUKPO- M HAHOPa3MEPHBIX
INEKTPOMEXaHWIECKHUX CHCTEM 3JIEKTPOMEXAHUYECKIX CHCTEM HEOOXOQUMOM OCHACTKOM H
PacXoIHBIMA MaTepranaMn
AHanu3 ¥ yCTpaHeHAe IPUINH OTKJIOHEHHA BHIXOJHBIX D/03.7
apaMeTpoB TEXHOJIOIHIeCKOH onepanym
IToaroToBka TEXHAYECKHX peHICHHH IO ONTHMH3AINH D/04.7
TEXHOJOTHYECKOTO MPOLECCa H3TOTORICHHUS MUKPO- H
HaHOPa3MEPHBIX 3JEKTPOMEXaHHIECKHX CHCTEM
OcymiecTBiIeHre KOHTPOILI coOmonenus Texaonoruieckot | D/05.7
JMCHMILIMHEI Ha IPOM3BOJICTBCHHBIX YJaCTKaX
TIpoBexenne s3KcCIIEpIMEHTABHBIX Opraams3anysg | NpoBeAeHUE SKCIEPUMEHTANIBHBIX E/01.7
HCCNEOBAHMH, MOREPHU3AIUL MCCIIEIOBaHUM TEXHOIOrHIECKHX MOXYJIEH U POLIECCOB
TEXHOJIOTHYECKOro MapmpyTa Brmonrerne MeponpuaATHii 110 BHEAPEHUIO E /02.7
HpOU3BOJCTBA MUKPO- U pa3paboTaHHBIX IPOLIECCOB K MapIIPYTOB B CEpUHHOE
HaHODPa3MEPHBIX TIPOU3BOJICTBO
3IEKTPOMEXAHNYECKUX CUCTEM ITnanuposanue paboT IO MEPEOCHATIEHUIO E /03.7

NPOM3BOJICTBCHHAIX YYACTKOB HOBEIMY TEXHOJIOTMIECKHM
¥ aHAJIMTHICCKEM 000pyIOBaHHEM, OCHACTKOM 1
MaTepHaIaMu
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III. XapakrepucTHKa 0606IeHHBIX TPYAOBLIX (PyHKIHH

3.1. O6o6mennas TpynoBas GyHKIus

MozenupoBaHHe TEXHONOTHIECKHX
HamMeroparme MoyJieit ¥ IpoIeccoB A MPOU3BOJACTBA Kox| A | Yposew 6
MUKPO- ¥ HAHOPa3MEPHBIX KBaTHQUKALHH
IIEKTPOMEXAHUIECKIX CHCTEM
IIpoucxoxneHue
06061eHHO TPy R0BOM Opurusan X | 3aUMCTBOBaHO M3 OpHUTHHANA
byHKIMH
Kon PerucTpaumonHsiii HOMep
OpUrHHAIA HPOQCCCHOHHJILHOFO
cTaHaaprTa
Bo3moxuble HauMeHOBaHAS | UHKEHEP-3IEKTPOHEK DO MOAEIUPOBAHHIO
JOJDKHOCTEH, mpodeccuii
TpeboBanns x Bricnree o6pasoBaHue — GakanaBpuat
00pa30BaHHUIO ¥ 0OYISHUIO
TpeboBaHHs K ONBITY -
IPaKTHIeCKOM paboThI
Ocobrie yenopus nomycka K | IIpoxoxaenne 0613aTeNpHBIX [IPEABAPHTEIbHBIX (TP HOCTYILUICHAH Ha
pabote paloTy) ¥ HEpHOAMYECKHX MEMITHHCKHEX OCMOTpOB (06cIeioBanmif), a
TaKxe BHEOUEPEIHEIX MEIUIMHCKHX OCMOTPOB (06cie10BaH i) B
TIOPSUIKE, YCTAHORICHHOM 3aKOHOMATENBCTROM Poccumiickol denepanum
VIHCTPYKTa)X II0 OXpaHe Tpyaa’
Jlpyrue XxapakTeprCTHKH JomnomHuTtenbHbe MpodhecCHOHAILHBIC IPOrPaMMBI — IPOrPaMMBI
TIOBBINIEHHs KBaTHGHKAUH 0 TPOGUIIO JIeSTEHHOCTH

ﬂOHOJIHI/ITCIII:HBIe XapaKTCPUCTUKH:

HanMenoBasge ToKyMeHTa Kox HawmenoBanue 6a30B0# rpyIIEL, JOJDKHOCTH
(mpodeccuu) WM CHENNaILHOCTH

OK3 2111 QU3NKH U ACTPOHOMBI
2141 VmxeHeps! B IPOMBIMIIICHHOCTH H Ha IPOH3BOJICTBE
2144 VmxeHephl-MeXaHUKH
2152 VmKeHepHI-2IeKTPOHRKA

EKC’ - HmxeHnep-TexHOIOT (TEXHOJIOT)

OKITATP® 22854 VImxenep-TeXHOJIOT
22864 Vmxenep-21eKTpOHIK

OKCO’ 150600 MarepuanioBeicHIE U TEXHOJIOTHS HOBBIX MaTepHaoB
210100 OIeKTPOHUKA 1 MEKPOJIEKTPOHHKA
210108 MuKpocHcTeEMHAd TEXHHKA
210200 TIpoekTHpoBaHye ¥ TEXHOJIOTHS SIEKTPOHHEIX CPEACTB
210600 HanorexHonorus




3.1.1. Tpynosas ¢pyHKIAA

AHanmi3 KOHCTPYKIMH U TEXHOJIOTHI
H3rOTOBJIEHUS MUKPO- H HAHOPa3MEPHBIX VpoBeHs
HammeHopanue | 3JIEKTPOMEXaHMYECKUX CHCTEM IO Kog |A/01.6 | (momyposens) 6
CYIIECTBYIOIIMM HCTOYHHKAM KBaH(HKALIH
rHbOpMATHN
Tlpoucxoxnenue BO# 3auMCTBOBAHO H3 |
d)}l:uxuuum e Opuruman X OpHIHHANA !
Kon opurunana PerucTpalMoHHbIH#
HOMEp
TIPOdHECCHOHANBHOTO
CTaHiapTa

Tpynossie neficTeus

TToMCK M CHCTeMATH3ALMA HAYIHEIX CBEIEHHH 0 KOHCTPYKUMSIX, MaTepHalax,
MapmipyTax H3rOTOBNEHHS M OGOPYNOBAaHHM, MCHONB3YEMBIX UL CO3AAHUSA
MHKPO- M HAHOPa3MEPHBIX JIEKTPOMEXaHHUECKHX CHCTEM

CormnocraBjieHre XapakTepHCTHK H NapaMEeTPOB CYIIECTBYIOMMX KOHCTPYKLIHH
MUEKPO- H HAaHOPa3MEPHBIX NMEKTPOMEXaHHIECKUX CHCTEM H HCIIONb3yeMbIX B
HEX MarepuanoB, HEOOXOOMMEBIX M1 KX M3TOTOBJICHHS TEXHOJIOTHYECKHX
TIpoUeccoB B 060PyIOBaHUSL

Pa3pa60TKa TEXHHKO-5KOHOMHIECKOT0 0GOCHOBaHUS Bm6opa a”Hajora
CO31aBaCMBbIX MHKPO- M HAHOPA3MEPHBIX JICKTPOMEXaHHICCKUX CUCTEM

IIpoBeneHne CpaBHHTENLHOM TEXHHKO-3KOHOMHYECKOH OIEHKHM TaKTHKO-
TEXHHYECKUX MapaMeTpoB M OKCILIyaTallMOHHBIX IOKasareneil BHIGpaHHBIX
CTPYKTYPHBIX M NPUHIMIIHATLHEIX CXeM KOHCTPYKTHBHEBIX PelIeHHH MHKpPO- H
HAHOpPa3MEPHEIX 37IEKTPOMEXaHAIECKAX CHCTEM

Auanu3 QU3HYIECKAX M TEXHONOTHYECKHX IPUHIMIOB, 3aNOKEHHBIX B
KOHCTPYKIHIO JJIEKTPOMEXaHHYECKON CHCTEMBI

AHanmu3 CymecTBYIOIMEX METOJOB M MapIIpyTOB (OPMHPOBaHHS MHKpPO- H
HAHOCTPYKTYpP, BXOAAIIMX B KOHCTPYKIHIO MHKPO- H HAHOPasMEPHBIX
JNEKTPOMEXaHAYECKHX CHCTEM, a Taloke CBOMCTB MaTepHaloB H HX
KOMOHHAIMIA, BXOAANMX B KOHCTPYKIHIO H ONpPeAeBIONHX padboTy

PaspaboTka TpeboBaHmii K (H3HKO-TEXHONOTHYECKHM H KOHCTPYKTHBHBIM
XapaKTEPHCTHKAM 3JI€MEHTOB KOHCTPYKIMHM MHKpPO- H HAaHOPa3MEPHBIX
3NIEKTPOMEXaHHYECKAX CHCTEM

HeobxomimMeie ymeHunS

Pa6oTars ¢ me9aTHEIMH U AJICKTPOHHBIMH HCTOYHHKAMH nmbopmaxmn

OG6pabaThIBaTh M CACTEMATH3HPOBATH MOMYYEHHYI0 HH(POPMANFIO IO MHKPO- U
HAHOpPa3MepHBIM SIEKTPOMEXAHHIECKHM CHCTEMaM

Onpenenars NEpCOEKTHBHBIE HaNpaBieHHS HAyYHHIX HCCIENOBaHHH H
pa3paboTOK, CBA3aHHBIX C CO3JAaHWEM MHKPO- H  HaHOPa3MEpPHBIX
JIEKTPOMEXAHAYECKAX CHCTEM

BriBaTe HanboNee BaKHBIC IapaMETPH M XapaKTEPACTHKH NEPCIEKTHBHBIX
KOHCTPYKIIMIi, MaTCPHAIIOB, TCXHOJIOTHYECKUX IPOLIECCOB H 060pyIoBaHMs

GopMyHpOBaTh KPHTEPHH CDABHEHHS CYIISCTBYIOINMX H IEPCHEKTHBHBIX
KOHCTPYKI{Hii, MaTepHANOB, TEXHONOTMYECKAX HPONECCOB H OOOpYNOBAaHHS,
HCHOJB3YEMBIX B NPOH3BOACTBE  MHKPO- M HAaHOPa3MEPHBIX
INEKTPOMEXAHNIECKHX CHCTEM

AHaJIH3KPOBaTB KOHCTPYKIIHIO M TEXHOJOTHIO H3TOTOBJICHHS MHKpPO- H
HaHOPa3sMECPHBIX OJJICKTPOMEXAHUYECKAX CHCTEM, BBUIBIIATH IIpO6J'ICMHBIC
QJICMCHTHIL M YJaCTKH

HeoGxoaumMele 3HaHHS

CIpyKTypa CYNIECTBYIOMIMX KOHCTPYKIMIE ¥ TEXHONOTHYECKMX IPOLECCOB
TIPOU3BOJICTBA MUKPO- W HAHOPAa3MEPHBIX SEKTPOMEXaHUYECKUX CHCTEM
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MupoBele JOCTIDKEHHS B 00JacTH pa3pabOTKH M IIPOM3BOJCTBA MHKpPO- H
HAHOPa3MEPHBIX 3MEKTPOMEXaHHUECKHAX CHCTEM

XapakTepHCTHKH IPOAYKIMH JIHAEPOB B OGIACTH IIPOM3BOACTBA MHKPO- H
HAHOPA3MEPHEIX JIEKTPOMEXaHHUECKUX CHCTEM

DBa3oBble  TEXHOJOTHMYECKHE HPOLECCH, O0OpYIOBaHHE M  MapLIPyTHI
H3TOTOBJICHHSA MUKPO- ¥ HAHOPA3MEPHBIX JIEKTPOMEXaHNIECKHX CHCTEM

Meroasl,  MapmpyThl H  cpeicTBa  NPHOOPHO-TEXHOIOTHYECKOTO
MOJEIUPOBAHUA TEXHOJOTHYECKHX IPOLECCOB, MOAYNEH MW MapIpyToB
H3TOTOBJICHHS. MUKPO- ¥ HAHOPa3MEpHBIX DIEKTPOMEXaHTIECKHX CHCTEM

MeTtonsl pacdeTa, NPOEKTHPOBaHHUS, KOHCTPYHPOBAaHHA H MOJIEPHH3ALMH
MHKpO- H HAHOPa3MEPHBIX JJIEKTPOMEXAaHUIECKUX CHCTEM C HCIONB30BAHHEM
CHCTEM aBTOMATU3HPOBAHHOTO IPOEKTHPOBAHHS M KOMIBIOTEPHEBIX CPEJICTB

MeTtomuxu IIPOCKTUPOBAHUA CJIOXKHBIX MHUKPO- 54 HaHOpa3MEPHBIX
ANIEKTPOMEXaHNYECKUX CHCTEM

Texauueckuil aHTTHACKMH 35K B 00NaCTH HAHO- 1 MUKPOCHCTEMHON TEXHUKH

Tpe6onamm CHCTEMEI 9KOJIOTHYECKOr'O MCHE/DKMCHTA H CHCTEMBI
MCHCDKMCHTA Hp0H3BOZICTBCHHOI7I 6€30MacHOCTH 1 310POBESE

Hpyrue
XapaKTEPUCTHKH

3.1.2. TpynoBas pyHKkous

HanmMeHoBaHne

Ormpenenenne 3TaloB H3TOTOBJICHHUS
3JIEKTPOMEXaHUIECKON CHCTEMBI,
dopMupoBaHHe nepedHs 060pyIOBaHUS H
NOC/IEIOBATEILHOCTH HEOOXOMUMBIX UL N —
€€ H3TOTOBJIEHUS TEXHOJOTHYECKUX
MOAYJIell ¥ eVHHUIHBIX onepanui

YposeHn
Kon {A/02.6 | (moxypoBeHs) [

IIpoucxoxneHue 3aMMCTBOBAHO U3
., | OpurmHan X
TpyHoBo# QyHKIMHA i OpuruHaza -
Kon opurusana PerncrpanuoHHBIN
HOMEp
npohecCHOHATEHOTO
CTaHjapTa

Tpynossle neiicreus Anamus TpeGoBaHME K (PU3MKO-TEXHONOTMYECKHM H KOHCTPYKTHBHBIM |

XapaKTCPUCTUKAM OJJIEMCHTOB KOHCTPYKIIMM MHKpPO- H HaHopasmepHLle
JJICKTPOMEXaHNICCKUX CHCTEM

Knaccudukanus # rpynnupoBaHHe OOBEKTOB IIPOM3BOACTBA MHKPO- H
HAHOPa3MEPHBIX AIEKTPOMEXaHHUECKHX CHCTEM

KomugecTBeHHast oOreHKa TIpynn oOBEKTOB IPOM3BOACTBA MHKpPO- H
HAHOPA3ZMEPHBIX 3JICKTPOMEXaHUIECKUX CUCTEM

BBI60p 06a30BOr0 THITOBOIO TEXHOJIOTHYECKOTO mponecca H3rOTOBJICHHUA
MHKPO- M1 HAHOPA3MEPHBIX JICKTPOMEXAHNYECKUX CHCTEM

Bri6op TexHOMOrHIecKo# Gasbl [ IPOM3BOACTBA MUKpPO- H HaHOPa3MEPHBIX
9JIEKTPOMEXAHHIECKHX CHCTEM

Pa3paGoTka OmHMcaHMsS OCHOBHBIX 3TAllOB HM3TOTOBICHMS, a Takke Habopa
HeOOXONMMBIX IS INPOU3BOACTBA  MHKpPO- M HaHOpasMEpHBIX
JNEKTPOMEXAHUYECKHX CHCTEM 0Ga30BEIX TEXHONOTHYECKHX MOAyJIeH H Ipymi
€IMHMYHBIX TEXHOJOTHYECKHX ONepalliii, BXOASIIMX B HX COCTaB

Pa3pa6oTKa TEXHHIECKOTO 3aiaHHs Ha NpoBeleHHe paboT N0 MOJAEIMPOBAHHIO
TEXHOJIOTUYECKHX ONEpaumnii, MOAyJIed B MapIIpyTa M3TOTOBJICHHS MHKPO- H
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HaHOPa3SMEPHBIX JICKTPOMCXAHUYCCKUX CHCTEM

Heob6xomnMele yMeHHS

Cobupars ¥ aHQIM3UPOBATh HAYYHO-TEXHHYECKYI0O MHGMOpPMAIMIO IO
HCIOMB3yeMBIM KOHCTPYKIHSIM MHKpO-~ 7} HaHOPa3MEPHBIX
JNEKTPOMEXAHUYECKAX CHCTEM, NPUHIMIAM HUX paboTHI, HCIONB3yeMBIM
MaTepualiaM H METOZAM H3COTOBJICHMUS

PaspabarriBare paGoune IUIAHBL ¥ OPOTPaMMBI NPOBEAECHHS KOHCTPYKTOPCKO-
TEXHOJNOTHYECKHX MCCIICIOBAHHA

Onpenensarh Uend H (GOPMYIHPOBATH 3aJ]aul MOJETHPOBAHMA H pa3paboTkm
TEXHOJIOTHYECKAX MPOLECCOB, TEXHOJOTHIECKHX MOAYNed M MapmpyToB
M3TOTOBJIEHHS MEKPO- M HAHOPAa3MEPHBIX HIEKTPOMEXaHUYECKHX CHCTEM

PaspaGarThiBaTh TEeXHWYECKWE 3afaHWsd Ha HCCIENOBAaHHA H  Pa3paboTKy
TEXHOJOTHIECKHX MOAyTeH ¥ NpPOUEcCOB IIPOM3BOACTBA MHKPO- H
HAaHOPa3MEPHBIX DIIEKTPOMEXaHHIECKHX CHCTEM

Pabotrats B cocTaBe IPOEKTHON IPyNIbI

OnpezienaTs BHI, NOPANOK MPOBENEHHS H OCHOBHBIE TEXHOJOTHYECKHE
napaMeTphl omepanuit

T'OTOBHTh HAayYHO-TEXHHUYECKHE OTYEThl, NyONHKAOMH N0 pe3yiIbTaTaM
BEIIONHEHHBIX HCCIIENOBAHUH

I'otoBuTH MaTrcepHalibl 110 3aIMATE O0BEKTOB HHTCJIJICKl'yaJIBHOﬁ COOCTBEHHOCTH

HeoGxonuMele 3HaHUSA

BasoBbie npuHIMIE GYHKOHOHAPOBAHAS M KOHCTPYKIMH THIIOBBIX MHKPO- H
HaHOPa3MEPHBIX JICKTPOMEXaHAIECKAX CHCTEM

OCHOBHI MaTepHAJIOBEACHAS

OCHOBEI MHKPOMEXaHHKH M COIpoMaTa

IpEEIMnEl paGoTEl M BO3MOXHOCTH OGOpPYHOBaHHSA, HCIOJB3YEMOrO IIPH
IPOH3BOCTBE MHKPO- M HAHOPA3MEPHBIX 3JICKTPOMEXAHMIECKHX CHCTEM

BasoBele TeXHONOTHYECKHe IIPOIECCH M MApIIPYTHl H3TOTOBNEHMS MHKPO- H
HaHOPa3MEPHBIX YNMEKTPOMEXAHAIECKHX CHCTEM

®Ou3yuKo-XMMHYECKHE  IIPOLECCHl, 3aJ0KCHHBIE B OCHOBY  0a30BBIX
TEXHOJIOTHIECKHX OIlepaluii, OCHOBHEIE BXOIHEIE H BBIXOXHEBIC IIapaMeTphI
TEXHOJIOTHIECKHX OHepallif, HCIIONB3YEMBIX NpPH IIPOM3BOJACTBE MHKPO- H
HAHOPa3MEPHBIX ITEKTPOMEXAHNIECKAX CHCTEM

OCHOBHBIC CBOMCTBa MATEPHAJIOB, HCIIONB3YEMBIX B THIIOBBIX KOHCTPYKITHAX
MEKDPO- B HAaHOPa3MEpPHBIX JIEKTPOMEXAHHUESCKUX CHCTEM

Meroast pacueTa 1miapaMeTpoB M OCHOBHBIX XapaKTCpPHCTHK MoZeNeH,
HCTIOJIBE3YEMBIX Ipu IPOCKTUPOBaHUH MHKPO- u HaHOPasMEPHBIX
AICKTPOMEXaHHICCKUX CHCTEM

OCHOBHEIE IPOTrpaMMHEBIE KOMIIICKCBI, HMCIIOJIB3YEMBIC NI MOICIAPOBAHHSA
TEXHOJIOTHYECKHX  NpoUeccoB W MapmpyToB  CO3JAaHHUA  MHKpPO- H
HAaHOPasMEPHLIX JJICKTPOMEXAHNICCKUX CHCTEM

Texnuueckuit aHCTHICKUN A3BIK B 00JIACTH HAHO- 1 MAKPOCHCTEMHOM TEXHUKH

Tpe6onamm CHCTEMBI 3KOJIOTHYECKOIo MCHCDKMEHTA u CHCTEMBI
MCHC/DKMCHTA HpOK3BO}ICTBCHHOﬁ 6c30acHOCTH | 340POBBA

Jpyrue

XapaKTEPUCTHKH




3.1.3. Tpynosaa ¢pyuxmus

MopemmpoBaHHe H pacyeT TpebyeMbix Vposens

Hanmenosasme | BXOJHBIX ¥ BRIXOJHBIX IapaMETPOB Kon |A/03.6 | (momyposens) 6

TEXHONIOTHYECKHX ONepait KBaHpUKATIS

HpoucxoxmeHne
TpyRoBol GyHKnmH

X 3anMCcTBOBaHO U3

Oprrsan OpHIHMHANA

Kon opurunana PerucTpalmonHbIii
HOMeEp
pogeCcCHOHAIBHOTO
cTaHaapTa

Tpynorsie
JeHcrBas

| AHaTH3 TEXHONOTHYECKOH IOKYMEHTAIlMM H BBIIENEHHE CTPYKTYpoOOpasyroImuX

onepanuii, [pYII onepannii WiIN TEXHOJIOTHIECKUX OJIOKOB

@OpMHpOBaHKe Moeny TEXHOJIOTHYCCKOro Mapumipyra B Cpeaec HpPI60pHO-
TCXHOJIOTHYECKOIr0 MOJICJIAPOBAHNS

Kamm6poBka nmapameTpoB Mozesnel TEXHOJOTHYECKUX OIepalldii 0 HUMEIOIIUMCS
9KCIIEpUMEHTAIBHBIM JaHHbBIM B COOTBEICTBHH C TPeOOBAHHAMH TEXHHYECKOTO
3alaHus

Anamu3 pe3ynbTaroB MOACNHpOBaHWI H IIOATOTOBKA pCKOMCHI[aI.[I/Iﬁ 110
IOCICAOBATCIbHOCTAM U PEXKUMaM TCXHOITOTHYECKHX onepalmﬁ

Pa3paboTKa TEeXHHYECKHX TpeOOBaHHN K XapaKTepHCTHKaM GYHKIMOHAIBHBIX
cloeB, mnapaMerpaM (QYHKOHOHAIGHBIX 3HEMEHTOB, BXOOHBIM M BBIXOJHBIM
HapaMeTpaM TEXHOIOTHYECKIX MOAYJIEH U onepalmii

®opMynrpoBaHHe lLielled M 3amad NpoBeleHHs paboT Mo 3KCIEPHUMEHTAIBHOM
pa3palOTKe  TEXHOJOTMYeCKMX  IPONECCOB  NPOH3BOACTBA  MHKPO- H
HAHOPa3MEPHBIX TeKTPOMEXaHIMIECKHX CHCTEM

Pa3pa6oTka TEXHHYECKOrO 3aIaHus Ha pa3paboTKy MapIIPYTHbIX U ONEPANHOHHBIX
KapT IPOHM3BOJACTBA MEKPO- H HAaHOPa3MepHEBIX 3JIeKTPOMEXaHHYECKHX CHCTEM Ha
OCHOBE HPOBEACHHOIO aHAJIM3a A JAHHBIX MOJEIHPOBAHAS

Heo6xoauMere
yMeHHS

CoCTaBnATh  TEXHOJIOTHICCKHI Mapmpyr Ha A3BIK€ BBICOKOI'O  YPOBHS
COOTBCTCTBYIO]]Ieﬁ CHCTCMBI aBTOMAaTHU3HAPOBAHHOT'O IPOCKTHPOBAHUA

Busyam3npoBare pe3yinbTaThl MOAEIHMPOBAHAS

IporsBoauTs KaMMOPOBKY IIAPAMETPOB MOJIENIel TEXHOJOTHYECKUX onepauyi

AHaTH3UpOBATh pPe3yJBTATHl MOAENUPOBAHUS H TOTOBHTH PEKOMEHJALUMH MO
9KCHEPHMEHTAIBLHOM 0TPaboTKe TEXHONOTHICSCKHX PEXUMOB

BribupaTs METOZMKHA U Cpe/icTBa MOJIETMPOBaHHAS TEXHOJIOTHYECKHX IPOHECCOB

HpOH3BOL[,HTL KOMIIBIOTEPpHOE MOACIAPOBAHAC 0a30BEIX TEXHOJOTMYECKHUX
IIPONECCOB, HMCHOONB3YCMBIX J[UIA HM3TOTOBICHHS MHKPO- H  HaHOPasMEPHBIX
AJICKTPOMEXaHMICCKHX CACTEM

Hcnonb3oBarh (hyHKUHOHANBHEIE BO3MOXHOCTH NPOTPAMMHBIX HAaKETOB CHCTEM
IPHOOPHO-TEXHOIOTHIECKOTO MOAEIMPOBAHHS

PaspaGarpiBaTh paboume IUIAHEI H IPOrPaMMEI IIPOBEJECHHS KOHCTPYKTOPCKO-
TEXHOJIOIHYECKHX UCCIICIOBAHMH

PaspaGaTbmaTL TCXHHYICCKHE 3aNaHAsd Ha JKCICPHMEHTAIBHYIO pa3pa60'n<y
TEXHOJIOTHICCKHX IIPOLECCOB  IPOH3BOACTBA MHKPO- H  HAHOPa3sMEPHBIX
QJICKTPOMCXAHHYICCKHX CHCTEM

CoCTaBIfITh HAYYHO-TEXHWYECKAE OTYETH, NIYyOIHMKAIMH IO pe3yJbTaTaM
BBIIOJIHEHHBIX HCCIICAOBAHMIA

Heobxoaumele
3HAHHA

MeTtonsl, MapmpyTEl H CpeACTBa NPHUGOPHO-TEXHOJOTHIECKOTO MOJEIHMPOBAHHA
TEXHONOTHYESCKHX IPOHECCOB, MOAYyJell H MapmpyTOB M3TOTOBICHHS MHKpPO- H
HAHOPA3MEPHHIX AIEKTPOMEXaHHIECKHX CHCTEM
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Crpyxrypa
IJIEKTPOMEXaHWYCCKHAX CUCTEM

CYIECTBYIOIMX  KOHCTPYyKIMil MHKpO- M  HaHOpPa3MEPHBIX

MpupoBbie JOCTIDKEHHUS B 00JACTH pa3pabOTKH H IPOM3BOACTBA MHKpO- H
HaHOpPa3MEPHEIX HJIEKTPOMEXaHHYECKHX CHCTEM

Meroauxu n OPHEMBI HAYYHOI'O HCCIICNOBAaHUA

Ba30BEIe TeXHONOTHIECKHE NPOLIECCH, 000pyI0BaHNE H MapIIpyThl H3rOTOBIICHHS
MHKpO- H HAHOPa3MEPHBIX 3IEKTPOMEXaHMIECKHX CHCTEM

Hayunsie HanpasieHHMs pasBuTHA pa3pa0OTKW, HPOW3BOACTBA W NPHMEHEHHA
MHKpO- ¥ HAHOPa3MEPHBIX JNEKTPOMEXAHUTECKHX CHCTEM

Meroauxn NPOCKTHPOBAHHS CJIOKHBIX TEXHAYCCKAX MHMKPO- H HAHOPa3MEPHBIX
ANCKTPOMCXAHNICCKHUX CHCTEM

Meroauke pacyera SKOHOMUYECKOH 3b(PEeKTHBHOCTH TEXHONOTHIECKHX MHKpO- H
HaHOPa3MEPHBIX 3NIEKTPOMEXaHHIECKHX NPOLIECCOB

TexaudecKuii aHTIMACKHI S3bIK B 00JIaCTH HAHO- H MEKPOCHCTEMHON TEXHHKH

Tpeﬁosamm CHCTEMBI JKOJIOTHYCCKOIO MCHCIDKMCHTA H CHCTEMBbI MCHCIDKMCHTaA
OpOU3BOACTBECHHON 6e30MacHOCTH | 3H0POBBA

Hpyrue -
XapaKTEpUCTHKH

3.2. O6o6mennan TpynoBas GyHKIHSA

Pa3paborka TexHOIOrIMIECKOH
€] 15054 -

Hamesoparme JOKYMEHTAIWH JUI IIPOU3BOICTBAa MUKPO Kox| B Vposens 6

¥ HAHOPAa3MEPHBIX JNEKTPOMEXaHUIECKUX KBanubuKaln

CHUCTEM
TIponcxoxaeHue 0606IEeHHOM 3aHMCTBOBaHO 13
TpyZOBOM QYHKIMHK Opurasan X OpHTHHAJIA :

Kog opurunan:  PerucrparmoHHbIiH
HOMep
OpotecCHOHANEHOTO
CTaHfapTa

Bo3moxasle VmxeHep-3eKTPOHNK 110 pa3paboTKe TEXHONOTHYECKOH NOKyMEHTAlHH
HaMECHOBaHUA

JIOJDKHOCTeH, mpodeccuii

TpeboBanus k
00pa3oBaHMIO ¥ 00YJEHHIO

Bricmee o6pazopanue — OaxanaBpuaT

Tpe6GoBaHHS K OIBITY
IIPaKTHIECKOH paboThl

He MeRee 0ZHOTO rojla Ha HEDKEHEPHO-TEXHHYECKHX JOJDKHOCTSX B
0071aCcTH MPOM3BOACTBA MUKPO- ¥ HAHOJIEKTPOHHBIX YCTPOHCTB

Oco0rle ycIoBus A0mycKa
K paboTe

IpoxoxaeHne 06a3aTeIbHbIX PeABAPUTENBHEIX (IPH NOCTYIUICHAA Ha
paboTy) ¥ HEPHOTMIECKAX MEAULIMHCKUX OCMOTPOB (06ceRoBanmit), a
TaKke BHEOYEPEIHEIX METUIIHHCKUX OCMOTPOB (06cienoBanui) B
TOpsAIKe, YCTAHOBISHHOM 3aKOHOAATeNsCTBOM Poccriickoit ®enepamun
HHCcTpykTaxk IO OXpaHe TpyJa

Jlpyrue XapakTepuCTHKA

JomonuvrensHbIe MpodeCCHOHANBHEIE TPOrPaMMEI — IIPOrPaMMEL
IOBBIMICHU KBATA(UKAIEH 10 NPOPHIIIO NEATENHHOCTH
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JIOTO/IHATE THHEIE XAPaKTEPHCTHKH:

Haumenosanne 6a30B0ii rpynnsl, JOJDKHOCTH

HanMeROBAHAC IOKYMEHTA Koz (mpodeccun) WIH CHEUATBHOCTH
OK3 2111 DU3AKH H aCTPOHOMBI
2141 HVmxeHepHl B IPOMEIIUIEHHOCTH ¥ Ha IPOH3BOJCTBE
2144 HuxeHephI-MeXaHAKA
2152 VIHXeHephI-3/IEKTPOHAKHA
EKC - Hmxenep-TexHonor (TEXHOJIOT)
OKIIATP 22854 WmxeHnep-TexHOIOr

22864 Mmxenep-nneKTpOHHK

OKCO

150600 MarepranoBeneHye 1 TEXHONIOTH HOBBIX MaTEPHAJIOB

210100 ONEKTPOHHUKA ¥ MUKPOIJIEKTPOHUKA

210108 MuxpocucTeMHas TEXHHKA

210200 TIpoekTHpOBaHHE M TEXHOJIOTHSA SIEKTPOHHEIX CPEJICTB

210600 Hanotexuomorus

3.2.1. TpynoBas ¢pynxkuns

PaspaboTtka MeTOMMK aTTecTalllH
TEXHOJIOTHIECKUX ITPOLECCOB, METOTHK v
Hamveroarme | = OAHOT0 H BEIXOXHOTO Kox | B/01.6 (n]::;;ep};;enb) 6
MeXONEepaliHOHHOI0 KOHTPOMS IIPH P ——
IIPOM3BOJCTBE MUKPO- M HAHOPa3MEPHBIX
JNIEKTPOMEXAHIHIECKUX CHCTEM
e | Opran X | oo
Kon opuranana PeructpauMoHHEIH HOMEp
Npo¢EcCHOHANBHOTO
CTaHaapTa
Tpynosble neficTBAA | AHAIN3 TEXHHYECKOro 3aJaHMsd IO IapaMeTpaM MCXOAHBIX MATEpHalioB H
BHIIONHEHHA OTAENBHBIX oONepamuii [pH M3TOTOBJICHHH  MHKPO- H
HAHOPa3MEPHHIX NEKTPOMEXAHHICCKHX CHCTEM
PaspaGoTka  MeTONMK  BXODHOTO  KOHTpONs  (GYHKUHOHANGHEIX H
TEXHOJIOTHYECKHX CIIOEB, HCIONB3YEMBIX B TPOM3BOACTBE MHKpPO- H
HAHOPa3MEPHHIX  JJICKTPOMEXAHWJECKHX CHCTEM: TNOMJIOXKEK, METalUIoB,
JH3JIEKTPHKOB
Pa3paboTka METOOMK MEXOMEPAlMOHHOr0 KOHTPOJIS HA TECTOBBIX CTPYKTYpax H
9JIEMEHTaX MHKPO- H HAHOPa3MEPHBIX YJEKTPOMEXaHHIECKHX CHCTEM
Pa3paboTka METOMK BBHIXOXHOTO KOHTPOJIA HA TECTOBBIX CTPYKTYpaX MHKpO- H
HaHOPa3MEPHEHIX AIEKTPOMEXaHHIECKHX CHCTEM
@dopmupoBanre 6a3bl JaHHHIX BCEX BHAOB KOHTPOJIA
Craructudeckas o0paboTKa JaHHBIX KOHTpOJA ¢ odopMiIeHHEM IPOTOKONOB H
3aKIIOYeHIH
Heo6xomumeie PaGotars Ha 00OpyZOBaHMHM BXOHHOTO, MEXOIECPAIMOHHOIO M BBIXOAHOTO
YMEHHS KOHTpOJNS IIPY IPOU3BOACTBE MHUKPO- H HAaHOPA3MEPHBIX ICKTPOMEXaHHICCKAX
CHCTEM
AHaTH3HpOBaTh pe3yIbTaThI METOJHUK BXOZHOTO, BBIXOAHOTO,
MEXOIICPAIluOHHOTO KOHTPOIA " TOTOBHUTH PEKOMECHIAIIMHA 1o
9KCIEPHMEHTATFHON 0TpaboTKe TEXHONOTHIECKHX PEKUMOB
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BriGupars METOMMKH BXOXHOTO, BEIXOJHOTO, MEXOIEPAIMOHHOTO KOHTPOIA
MpOIECcca MOJIETMPOBAHHS TEXHOJIOTHYECKHUX IPOIECCOB

PaspabGareBare paGoude IUIaHBI H NpPOrpaMMBI IIPOBEACHHA BXOIHOTO,
BBIXOHOTO, MEKOIEPAHORHOTO KOHTPOJIA IpoIecca  MOJAETHPOBAHHSA
TEXHOJIOTHIECKHX MUKPO- H HAHOPa3MepHEIX SJIEKTPOMEXaHHUECKHX IPOLECCOB

Heo6xoaumeie Meroasl  m3MepeHHS ~— [apaMETpoB MHKpO- H HaHOPA3MEPHEBIX

3HAHUA IMEKTPOMEXAHMIECKHAX CHCTEM
MeToab1 KOHTPOJNS OIEPAIMOHHBIX NapaMeTPOB TEXHOJIOTHYECKMX MHKPO- H
HAHOPAa3MEPHBIX 3TEKTPOMEXaHMIECKHX MPOLIECCOB
Meromsl HCCIEIOBaHUs XApAKTEPUCTHK (DYHKOHOHAIBHEIX 3JIEMEHTOB H CJIOEB
MHKPO- H HAHOPA3MEPHEIX 3IEKTPOMEXaHUUECKIX CHCTEM
Texaudueckuii aHTIMHACKHIA S36IK B 00J1aCTH HaHO- M MEKPOCHCTEMHOM TEXHHKH
TpeboBaHMs CHCTEMBI 3KOJOTHIECKOTO MEHE/DKMEHTA H CHCTEMBI MEHEIKMEHTA
TIPOU3BOACTBEHHO# 6€30IaCHOCTH H 370POBbS

Hpyrue -

XapaKTEepHCTHKHA

3.2.2. TpynoBas ¢pyuxmas

Horm CocraBiieHHE ONEPaHOHHBIX U X BI02.6 ( Yposers ) 6
CHOBaHUC (4), § o o, OBCHD,
MAapHIPYTHEIX TEXHOJIOTHYECKHMX KapT Knan’%:
TIpouncxoxxaeHHe TPYHOBOH 3aHMCTBOBAHO U3
(b)l:uxunu s Opuruman X OpHrHHaNa
Kox opuranan: PerucrpanuoHHbIi
HOMEp
npodeCCHOHANBLHOTO
CTaHIapTa
Tpynossie neitcTus AHanu3 KOHCTPYKTOPCKOM JOKYMEHTAIIMH U OIpeZieieHHe 00beMa BRITyCKa
H3IeIHH
OrpaboTtka TEXHOJIOTHIHOCTH MHKpPO- u HAHOPAa3MEPHBIX

3JIEKTPOMEXaHUUECKHUX CHCTEM
Brifop  Texmojormdeckod ~ Gassl  MHKpPO- M HaHOpa3MepHBIX
3JIEKTPOMEXaHHUECKHUX CHCTEM

CocTaBneHHE  MapmIpyTHOTO,  ONEPallUOHHOTO M MapHIpyTHO-
OIIEpPalliOHHOT0 ONHCAHUN

CorylacoBaHMe ¥ YTBEPXKICHHE MapIUpyTa HK3TOTOBJICHHS MHKPO- H
HaHOPAa3MEPHBIX 3JIEKTPOMEXAHNUECKHIX CHCTEM e
Yxaszanue TpeGoBaHMi OXpaHb! TPYJd ¥ OXpaHbl OKpyxaromel cpeas!
Pacger HOpM BpeMeHH Ha IPOBENCHHE TEXHONOTHYECKHX ONepanuid u
BCIIOMOTaTENIbHbIX JIEHCTBUM N
OdopmieHne TeXHOIOTHUECKOTO Ipollecca Ha OnaHKaX yCTaHOBIECHHOH
(OpMBI H B aBTOMATU3UPOBAHHON CUCTEME YIIPABICHAS IPOU3BOJACTBOM

HeobxoauMeie ymMmeHUS

Pa6oTaTh c HOPMaTHBHON M KOHCTPYKTOPCKOH JIOKyMEHTallHeH

PaGoTaTh B CHCTeME aBTOMATH3AI[MHM IIPOCKTUPOBAHHA IOATOTOBKH
TEXHWYECKOH JOKYMEHTAIIHH IS IPOHU3BOACTBA MUKPO- ¥ HAHOPa3MEPHEIX
JNIEKTPOMEXaHHIECKHX CHCTEM

PaGoTats B aBTOMaTH3HPOBAaHHON CHCTEME YHpaBleHHSA MPOU3BOACTBOM
MHKpO- B HAHOPa3MEPHBIX JIEKTPOMEXaHUIECKHUX CHCTEM

Heobxonumeie 3HaHuA

TpeGoBaHus cTaHZapTOB IO Pa3pabOTKE AOKYMEHTAIMH HA COCTABIICHHE
OlIEpaliHOHHBIX ¥ MApIIPYTHEIX TEXHOJNOTHISCKHX KapT
Texauueckue TpeOOBaHNAS, IPEABABISEMEIE K H3TOTABIMBACMBIM H3CIHIM
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OCHOBHOE TEXHOJOTHYeckoe 000pyXOoBaHHE H IPHHITHIIE €TO paboTH

TexHomorugeckne (HakTOpHl, BIMAIONME HA TOYHOCTH BBIIOJNHEHHA
onepaiit

Tpusmans: BEIGOpa TEXHONOTHYECKOr0 000PYA0OBaHAA M TEXHOIOTHIECKOH
OCHAaCTKH

HAHOPA3SMEPHBIX JJICKTPOMEXaHWICCKHX CHCTEM

HopMmaTtuBssl pacxojia CHIpbsi, MATEPHAJIOB, pab0IHX cpell, SHEPTHH

MeToauKHd pacdeTa HOPM BpeMEHH TEXHOJIOTHIECKHX onepaiuii

TexHudeckuii aHrAiCKHd A36K B 00JMacTH HaHO- M MHKPOCHCTEMHO#
TEeXHHKH

TpeGoBaHHA CHCTEMBI JKOJNOTHIECKOTO MEHEMKMEHIa M CHCTEMBI
MeHEeDKMEHTa IPOU3BOJCTBEHHOH 6€30IIaCHOCTH B 3/I0pOBBA

Jpyrue xapakTepHCTHKH

3.2.3. TpynoBas pynkunst

PazpaboTia pernaMeHToB MEPONIPHSTHIA Vposens

HamvenoBarme | 114 apanmsy n ycrpasenmo npuams Gpaka | Kox | B/03.6 (mozyposens) | 6

xBayuuKaIuH

Tpoucxoxaenue Tpyaosoit
byHEKIME

X 3aMMCTBOBAHO H3

alx
Opld]‘l{ﬂ OpHIHHAJIA

Kon opurunan:  PerucTpalOHHBIIM
HOMEp
npo¢ecCHOHATBHOrO
CTaHZapTa

TpynoBsie AeficTBus

IIpoBemeHre H3MEpeHHM H CTaTHCTHYECKOTO aHAIM3a IapaMeTpoB
OTJENBHBIX TEXHOIOTHYECKHX ONepaltii

AHann3 pe3yNbTaTOB MOHHMTOPHHTA BHIXONHBIX IIapaMETPOB MHKpPO- H
HaHOpPa3MEPHBIX MIEKTPOMEXAHHYESCKHX CHCTEM

Onpenencune OOIMMX IPUYHH OTKIOHEHWH I1apaMETPOB MHKPO- H
HaHOPa3MEPHBIX dJIEKTPOMEXaHHIECKHX CHCTEM

@QopMHpOBaHHE IPYNOBl HMHEKECHEPOB-TEXHOJIOTOB, OTBEYAIOMHUX 32
KOHKpETHBIE OlIepallyy, 1711 aHATH32 BO3MOXHBIX IPHIMH OTKIOHEHHH

TToaroToBka u NPEACTaBJICHUE 3aKIIOYCHUA 110 pE3yabTataM IIPOBEACHHOIO
HCCJICTIOBAHNSL

ITonroroBka # coIJIacOBaHHE peKomeHnaunﬁ IO YCTPAaHEHUIO IPpHYUH
OTKJIOHCHHA TapaMeTPOB TEXHOJIOTHICCKOTO ITpoLecca

IToaroToBKa MPEMIOKEHMM II0 H3MEHEHHIO TEXHONOIHYECKOro Ipolecca,
OOHOBJICHHIO OOOPYZOBaHHUS, TEXHOJOIMUECKOH JOKYMEHTAIMH

IToaroroBka TIPEIJIOKEeHUH o HU3MEHEHHIO OpraHM3aIuy
TIPOX3BOACTBEHHOTO Npoliecca

HeobxomuMele ymeHns

HpOK3BO,I[I/IT!> aHAJIM3 IpUYHH H ONpeaciaATh IPUIHAHBI OTKIIOHCHHSA
ITapaMeTpPOB TEXHOJIOIHYECKOro nmporecca OT 3aJaHHbIX

Pa3pa6amBaTI> PEKOMCHAMM TI0 YCTPAHCHHIO IIPHUYHH OTKIOHCHHA
ImapaMeTpOB TEXHOJIOTHYCCKOI'o mpouecca

HPOHSBOI[HTB CTATHCTUYECCKHUI aHaIH3 napaMeTpoOB TEXHOJIOTHICCKHX
onepa.lmifx ¥ 1apaMeTpoB MUKPO- H HAHOPa3MEPHBIX JJICKTPOMEXAHHICCKHX
CUCTEM

r.[pI/IMeHSITB METOAHUKH MEXXONECPallMOHHOTO KOHTPOJIA

HpI/IMCHSITI: MCTOIOJIOTHIO CHCTEMBI MCHCIDKMEHTA KauSCTBa
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PaspaGaTsIBaTh ONEPAIMOHHBIC KapTHI HAa IPOLECCH], MApIIPYTHBIE KapThl
M3TOTOBJICHHS MUKPO- H HAHOPa3MEPHBIX HIeKTPOMEXaHHYECKHX CHCTEM

Heo6xonuMele 3HaHHA

HopMEl 1[0 OTKIOHEHHIO HapaMeTpoB MHKpO-
9JIEKTPOMEXAHWIECKHX CHCTEM

M HaHOPA3MEPHHIX

TpeGosauus Eaunoit cucTeMsl TexHONMOrHIecKo# fokyMeHTanun v Equnoit
CHCTEMBHI TEXHOJIOTHYECKOH NOJTOTOBKH TIPOM3BOJICTBA

Texuonornaeckue (HaKkToOpHL,
onepanyi

BINAIONME HA TOYHOCTH BBIIOJHCHHA

TunoBre TEXHOJOTHIESCKHE PEXHAMBI onepaxmﬁ NPOU3BOACTBA MHKPO- H
HaHOPa3MCPHLIX IIICKTPOMEXAHNYCCKUX CHCTEM

Texuadeckuilt aHTMHACKUH SA3BIK B O0OJACTH HaHO- H MHKDOCHCTEMHOH
TEXHUKH

TpeOoBaHHA CHCTEMBl 3KOJOTMYECKOTO MEHEIKMEHTa H CHCTEMBI
MeHe/DKMEHTa NPOH3BOACTBEHHOM 6€30MacCHOCTH M 310POBbs

Jlpyrre XapaKTepUCTHKH

3.3. O600mennas TpyAoBas

bysxmus

Paspabotka

HanmenoBanme

MHKpO- H HAHOPa3MePHBIX
3JIEKTPOMEXAHIMIECKHUX CHCTEM

MapIIpyTa H3TOTOBJICHHS
Kon

YpoBens kBauuKammm E

IIpoucxoxneHne 0606meHHoM
TpyHoBO# QYHKUHH

3aUMCTBOBAHO M3
OpHrHHaNa

X

Kon opuruHana  PeractpanmoHsbii
HOMEp
npotecCHOHANEHOTO

CTaHjapTa

BosmoxHBIE
HaMMeHOBaHMs
JOJDKHOCTeH, podeccuii

Benymuii HHXeHEP-3JIEKTPOHUK O pa3paboTke MapmipyTa
Pykosoaurens otaena

TpeboBanus x
00pa3oBaHMIO H 00YUEHHIO

Bricizee o0pa3zoBanne — MarHCTPaTypa

TpeGoBaH¥S K ONHITY
IPaKTHIeCKOH paboThl

He menee TPEX JIET HAa HHXKCHECPHO-TCXHUICCKUX NODKHOCTAX B obnacta
TMPOHU3BOACTBA MUKPO- H HAHOJJICKTPOHHBIX YCTpoﬁCTB

Oco6ble ycroBHs AoITycka
K pabore

IIpoxoxxaerHne 06s3aTebHBIX IPEABAPUTEIBHBIX (IIPH HOCTYILUICHHH Ha
paboTy) B mepHOHIECKHUX MEIUIMHCKHX OCMOTPOB (06cIenoBanui), a
TaKke BHEOYepeTHBIX MEIUIIHHCKHX OCMOTPOB (06cnenopanuit) B
TIOpSIZIKE, YCTAaHOBJICHHOM 3aKOHOHATeNsCTBOM Poccriickoit Pdenepanun
WHucTpyKTax 1o oXpaHe TpyAa

Jlpyrue xapaKTepHCTHKH

JononuautensHbIe MpodeccHoHaAIbHbIE IPOrPaMMBI — IPOrPaMMBI
TOBBIICHS KBATM(UKAIINH 110 IPODIIIO NeSITEIBHOCTH

JlononHuTebHBIE XapaKTepACTHKA:

HaumenoBarue 6a30B0H rpyInel, AOIDKHOCTH
HaumenoBanue fokyMeHTa Koz
(mpodeccrn) MM CIIELHATHEHOCTH
OK3 2111 OH3UKA B aCTPOHOMEI
2141 HHXeHepsl B MPOMEBINIICHHOCTH U Ha IPOA3BOJICTBE
2144 HHKeHeprI-MEXaHUKH
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2152 HiKxeHephi-dIeKTPOHUKH

EKC - VHXeHep-TeXHOJIOT (TEXHOJIOT)
OKIIOTP 22854 HHxenep-TexHonor
22864 WmxeHep-3eKTPOHHK
OKCO 150600 MarepuanoBefieHre H TEXHOJOTHs HOBBIX MaTepHaJIOB

210100 | DmekTpoHMKA H MUKPO3JIEKTPOHHKA

210108 MuxkpocucreMHast TEXHHKA

210200 ITpoexTHpoBaHHE U TEXHOJOTHSA JIEKTPOHHEIX CPEJICTB
210600 | HanoTexHOMOTHS

3.3.1. TpynoBas pyHknus

Pa3paboTka B yTBepXAeHHE v
POBEHB
TEXHUYICCKOI'o 3aJlaHNs H
HaumenoBague Al a paspaboTiy Kox | C/01.7 (moxypoBeHs) 7

MapupyTa i KOMIUIEKTa S W
TEXHOJIOTHYECKOMH JAOKYMCHTalHH

ITpoucxoxenue TpyA0BOi 3anMCTBOBAHO M3

byHKIHM Opurazan X OpHTHHAJIA

Kop opuruHana  PerucTpaimoHHELL HOMep
IpoeCCHOHATLHOTO
cTaHzapTa

Tpynossie aeficTBUA

AHammM3  pe3yJbTaTOBR  MOZENHPOBAHHA  TEXHOJNOTHYECKHX  HPOLECCOB,
TEXHOJIOTMYECKAX MOIYJIeH M MapmpyToB, a TalkKe KOHCTPYKTOPCKOH
JIOKYMEHTALMH MUKPO- ¥ HAHOPa3MEPHEIX SJIEKTPOMEXaHHUESCKHX CHCTEM

Apamms PpEIYIBTAaTOB  OKCHECPAMEHTANBHBIX HCCIEeNOBaHUH napaMeTpoB
TCXHOJIOTHYECCKHAX MPOLECCCOB U TCXHOJIOTHIECKHX MOIlyJICﬁ

TIoAroTOBKa TEXHWYECKOrO 3aJaHus Ha pa3paboTKy TeXHOJOIHIEcKOH
JIOKYMEHTAUWH € YIETOM TpeOoBaHMi KOHCTPYKTOPCKOM JIOKYMEHTaIAH

CorjacoBaHHe M YTBEPXIEHHE TEXHHYECKOTO 3ajIlaHds B COOTBETCIBHH C
PErNaMeHTOM, IPHHSATEIM B OPraHA3AUI

Heo6xonumbie ymeHus

ITpousBomuTh aHATM3 pPE3yNBTATOB MOJCIAMPOBAHHA M SKCIIEPHMEHTAIBHBIX
IPOBEPOK MNapaMeTpOB TEXHOJIOTHYECKHX IIPOIIECCOB H TEXHONOTHIECKHX
MOAYJIeH

OcyIecTBNATh TEXHOJNOTHYECKHH Ham3op 3a pa3paboTKolf MapmpyTa H
KOMIUIEKTA TEXHOJIOTHIECKOM JIOKyMEHTALUH

PaGoTars ¢ JOKyMeHTAIMe# IO TPOH3BOACTBY MHKPO- M HAHOPa3MEPHBIX
JIEKTPOMEXaHUICCKUX CACTEM

Pa6oTarts ¢ KOHTPOJNHLHO-H3MEPHTENBHEIM 000pyZIOBaHHEM, HCIONB3YEMOM B
HAHOJJICKTPOHHOM IPOH3BOZICTBE

Heo6xonuMbie 3HaAHUSA

TpeGopaausa k ¢opMary #H mopsaaxy odopMICHHS ONCPAlMOHHBIX KapT Ha
UPOLECCH, MApIIPYTHHIX KapT H3TOTOBNEHHA MHKPO- M HAHOPa3MEPHBIX
JNEKTPOMEXAHHYECKHX CHCTEM

VeTanOBIEHHEIE HOPMBI HA  OTKJIOHGHHMA IIapaMeTpOB  MHKpO- H
HAHOPa3sMEPHEIX YIEKTPOMEXAHNIECKHX CHCTEM

Tpe6oBaHKs €OMHOM CHCTEMBI TEXHOJOrMYECKOH IOKyMEHTAlMHM M eXMHOH
CHCTEMEI TEXHOJOTHIECKON MOATOTOBKH MPOH3BOJCTBA

Texauueckue TpeOOBAHHMA, NpEABABIAEMble K H3rOTABIMBACMBIM H3JCTHAM,
OCHOBHOE TEXHOJIOTHIECKOE 000pyI0BaHye H MPHHIMILI €ro paboThl

Texronormgeckue QI)aJ(TOPLI, BIMAIOIMAC HA TOYHOCTH BBEIINOJIHCHHA onepam»xﬁ, i
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TIPRHUAIBI Bm6opa TEXHOJIOTHYECKOI 0 oGopynonan[ H TEXHOJIOTHYECKOH
OCHACTKH, THIIOBBIC TEXHOJOTHYECKHC PEXUMBI ouepaunﬁ TOpOU3BOACTBA
MHUKpPO- 1 HAHOPA3MEPHEIX JIEKTPOMEXaHNYCCKHUX CUCTEM

TexHonOTIUECKIE CTaHJAAPTHl ¥ PErIaMEHTHI OpraHu3aluy I10 IIPOH3BOACTBY
MHKPO- 1 HAHOPa3MEPHBIX 3JIEKTPOMEXaHMYECKUX CUCTEM

TexHudecknit aHTTMACKIH 361K B 0071aCTH HAHO- i MUKPOCHCTEMHOH TEXHUKH

TpeGOBaHI/DI CHCTEMBI  3KOJIOTHYECKOI'O MCHCIDKMCHTA H CHCTEMBI
MCHCDKMCHTA HpOHSBOI[CTBﬁHHOf;I‘ 6€30MacHOCTH | 310POBbs

Apyrue

XapaKTEePHCTHKH

3.3.2, TpyaoBas ¢pyHkumusa

DKcrepuMeHTaNbHAs IPOBEpKa
OPOIIECCOB, MEKPO-MapIIPYTOB

o Vposens
HauveHnopanue Oe uHeHHe HX B 06y MapmpyT Kon | C/02.7 (nomypoBeHs) 7
H3rOTOBJICHUA MHUKPO- H mann(l)mcamm

HaHOPa3MEPHBIX
3JIEKTPOMEXaHUIECKUX CHCTEM

IponcxoxaeHue
TpyRoRoii pysKIn

X 3aUMCTBOBAHO U3

OpuruHan
OpHIHHAJNA

Konm opurunama  PerucTpaltioHHBIH HOMep
podecCHOHANBHOro
CTaBxapTa

TpynoBrie nefcTBHS

ILanypoBanye SKCIEPUMEHTOB Ha pabOYnX MapTHSIX ILIACTHH

PaszpaGoTxa ympaBIAIOmUX IporpaMM (A1 o0OOpYZOBaHHMA C YHCIOBHIM
OpOTPaMMHBIM ~ YIPAaBIEHHEM), B ODIafKe pa3pabOTaHHEIX OpOrpaMM,
KOPPEKTHPOBKE HX B Ipolecce NOpaGOTKH, COCTaBICHHH HHCTPYKIHWH IO
paboTe ¢ nporpaMMaMH

IIpoBesieHHE IKCIEPUMEHTATBHEIX MCCIENOBAHHH Ha TECTOBBIX CTPYKTypaX H
IJIACTHHAX  [POLECCOB  NPOHM3BOACTBA  MHKPO- M HAaHOPa3MEPHBIX
DIEKTPOMEXAHUYECKHX CHCTEM

Pa3paGoTka METOOWK HCCIICNOBAaHWS H aHAIN3a NapaMeTpoB (GopMHpPYyeMBIX
CIPYKTYp  IIPOIECCOB  IIPOU3BOACTBA  MHKPO- M  HaHOPa3MEPHBIX
SJIEKTPOMEXAHUYECKHX CHCTEM

KoHTpons ¥ mpoBeleHHe H3MEpeHWH BLIXOAHBIX IIapaMeTpoB M3feNHif Ha
KaXJOM TEXHOJOTHIECKOM 3Talleé MPOM3BOACTBA MHKPO- M HaHOPa3MEPHBIX
9JIEKTPOMEXaHHYESCKHX CHCTEM

AHanu3 pe3yNsTaToB IPOBEACHWS 3KCIEPHMEHTAIBHEIX paboT u paspaboTka
peKoMeHAaruii 0O BHEAPCHHIO HOBBIX TEXHONOTHYECKHX IPOLECCOB H
o0opyioBaHHS

Apamis u OIIpeJICIICHUEC TIPUYHNH OTKIIOHCHHS NapaMeTPOB OT 3aJaHHBIX

KOHTpOJIB HAKOIUICHUA  CTAaTHCTHYECKHX  JAHHBIX oo IIPOBEACHHBIM
JKCIIEpUMCHTaM

Pa3paGoTka TEXHHYECKOro 3aflanMd Ha pa3paboTKy MapHmIpyTHEIX H
ONEPalMOHHEIX  KapT  NpPOM3BOJACTBA  MHKPO- M HAaHOPa3MEPHBIX
9JIEKTPOMEXAHHYECKUX CHCTEM Ha OCHOBE IPOBEACHHOTO aHANM3a M JAHHBIX
MOJICTHPOBAHHS

Heobxoaumeie

Paspaﬁarbmarh METOJUKHU HCCIICIOBAHUA H AHaJIn3a IIapaMeTpoOB
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yMEHHA (OpMHPYEMEIX CTPYKTYD
ITpon3BOANTH H3MEPEHHUS BEIXOAHBIX NapaMETPOB H3ACIHH
AHaNA3HPOBATH Pe3yIbTATH SKCIEPHMEHTAIRHBIX paboT
PaspabaTeiBaTh pPEKOMEHZAIMH IO BHEAPEHHIO HOBHIX TEXHONOTHYECKHX
TponeccoB H 00OpyZOBaHHA IPOM3BOACTBA MHKpPO- H HaHOPa3MEPHBIX
3MEKTPOMEXAHMIECKHX CHCTEM
IIpoM3BOANTE CTATHCTHYECKHH aHAIM3 OJKCHEPHMEHTANBHBIX MNAHHBIX H
OIIpeZieNIATh IPHYHHEI OTKJIOHEHHS IIApaMETPOB

HeobxonuMble 3nanns | MeToasl, MapmIpyTH # CPe/ICTBa IPHOOPHO-TEXHONOTHIECKOTO MOAETHPOBAHHUS
TEXHOJNOTHIECKHX IIPOLECCOB, MOAYNEH H MapIIPyTOB H3TOTOBJICHHS MHKPO- H
HAHOPa3MEPHBIX JIEKTPOMEXaHHIECKAX CACTEM
CrpykTypa CymIeCTBYIOMIMX KOHCTPYKIMH MHKpO- H  HAaHOpa3MEpHBIX
3JIEKTPOMEXAHMIECKHX CHCTEM
MaupoBEIe HOCTHXEHHA B OONacTH pa3paGoTKM H. NMPOW3BOACTBA MHKPO- H
HaHOPa3SMEPHEIX SJICKTPOMEXaHNYCCKHAX CUCTEM
Ba3oBble TEXHONOTHMYECKHE IPOUECCH, OOOpyNOBaHME M MAapHIpYyThl
M3TOTOBJIEHHA MUKPO- H HAHOPa3MEPHBIX 3JIEKTPOMEXaHHYECKHX CHCTEM
Hay4Hble HampaBjieHHs pa3sBHTHA pa3paGOTKH, NPOM3BOACTBA M NPHMCHECHHSA
MHKpO- H HAHOPa3MEPHEIX 3JIEKTPOMEXaHMYECKHX CHCTEM
Metomuka NPOEKTHPOBAHUS CJHOXKHBIX TEXHUYECKHX CHCTEM (cxema —
KOHCTPYKIHS — TEXHOJIOTHA)
Metonguku pacuera 3KOHOMMTECKOM 3P(HEKTHBHOCTH TEXHONOIHYCCKHX
TIPOHECCOB
TexHuueckuii aHMAMCKUH A3BIK B 001aCTH HAHO- M MEKPOCHCTEMHOMN TEXHHKHA
TpeboBaHMSA CHCTEMBI  SKOJOIHYECKOTO  MEHEIKMEHTa H  CHCTEMEI
MEHEDKMEHTa IPOU3BOJICTBEHHOH 6€30MacHOCTH U 3l0POBEA

Hpyrae -

XapaKTePUCTHKH

3.3.3. Tpynosas dyaxumst

dopMupoBaHHe H YTBEPXKIACHAES

KOMIIJIEKTA TEXHOJIOTHICCKOH VposeHs
HaumenoBanue | TOKYMEHTAIMH Ha MapIIpyT Kon | C/03.7 (nozxypoBeHb) 7
HM3rOTOBJICHHS MHKPO- H HAaHOPa3MEPHEIX KBAAQHKALHH

SJICKTPOMECXAHHICCKHX CACTCM

ITpouncxoxaeHue TPy AOBOH 3aAMCTBOBaHO U3
GyHxIHR Op X OpHIHHANIA
Kon opurunana  PernctpauuoHHbIH HOMEp
npodeCCHOHATBHOTO
CTaHAapTa
Tpynosuie neficteus | PaspaGoTka ONEpaoAOHHEIX TEXHONOTHYECKHX KapT HAa KaKAY EIUHHIY

o0opynoBaHMs, 3aeHCTBOBAHHOTO B IMPOH3BOJCTBE MHKPO- H HAHOPa3MEPHEBIX
JNEKTPOMEXAHMIECKAX CACTEM

TloaroToBKa MPOTOKOJIA aHAIK3A SKOJOFHIECKHX acleKTOB ONepayil Mo cBoeMy
HaIPaBIICHAIO

®opmuporande ¢opm kapt cOopa HEGDOPMAHM N0 TEXHOJOTHYESCKHM
OmepandsIM CBOETO HANIPaBICHAS

PazpaboTka MapHmIpyTHEIX TEXHOJNOTHUECKHX KapT H3roToBleHHs (paboumx
napTHii, HepaboIuX IUIaCTHH (HaPEMED, IUI1 aTTECTAHH, PECTaBPaLlin ))
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Pa3paboTka mnaHOB TEXHOJIOTHYECKOTO KOHTpONA oOopyaoBaHMA (rpadHxd H
MapmpyThl, TpebOBaHWA K IUIACTHHAM JUIS TIPOBEJCHHA  aTTecTal|it
TEXHOJIOTHIECKHX TIPOLECCOB)

Hponez[eﬂne COIJIaCOBAHHUS M YTBECPXKIACHUA TEXHOJIOrNIECKOH JOKYMCHTaIlHA

Heob6xoxuMbre Ompeznenits 5KOHOMHUYECKYIO 1€1eCO00pasHOCTh BHEAPEHHH HOBOH TEXHHKH H
YMeHus TEXHOIIOTHH
OneHuBaTh pUCKU BHEAPEHHS HOBOTO 000PYAOBaHHS U IIporecca
HW3mepats snexTpodusuueckue napaMeTpsl GOpMEpPYeMBIX CHOEB H H3JCIHH
Ipou3BomuTh aHaIH3 NIPUYKH W ONPEAEIATh MPHIKHEI OTKIOHEHHS IapaMETpOB
TEXHOJIOTHIECKHX ONEPAaIHii 11 XapaKTepUCTHK U3/eTIHs
OcyIecTBIATh  TEXHOJNOTMYECKHH  HAm30p INPOM3BOACTBA  MHKpPO- H
HAHOPAa3MEPHBIX SIEKTPOMEXaHHIECKHX CHCTEM
PaGortarh ¢ KOHTPOJILHO-H3MEPHTENEHBIM 0GOpPYyIOBaHHEM, HCHOJNB3YCMBIM B
HAHOJJIEKTPOHHOM IIPOU3BOACTBE
Heo6xoauMere TpeGoBanma K ¢opMaTy H NOpAAKY OQOpPMICHHS ONEPAlHOHHHIX KapT Ha
3HAHUA IpOLleCcChl, MAapIIPYTHBIX KapT M3TOTOBJICHHMS MHKPO- H HAHOPa3MEpPHBIX
3JIEKTPOMEXAHHIECKHX CHCTEM
CraHmapTel OpraHM3allMM 110 TNpPOM3BOACTBY MHKPO- M HAHOPa3MEPHBIX
3JICKTPOMEXAHAYECKHX CHCTEM
PernaMeHTHI ZIOKyMeHTOO0OpOTa OpraHH3alld¥ II0 IPOHM3BOACIBY MHKpO- H
HAHOPAa3MEPHBIX NIEKTPOMEXaHHIECKIX CHCTEM
TpeboBanus eaMHON CHCTEMBI TEXHOJIOTHYECKOH MOKYMEHTAlMM H eXuHOMI
CHCTEMEI ~ TEXHOJOTHYECKOM  IOATOTOBKM  INPOH3BOACTBA  MHKPO- H
HAHOPa3MEPHBIX NIEKTPOMEXAHHIECKUX CHCTEM
Texupueckrne TpeOOBaHHA, IpebSBIIEMBlE K H3rOTABIHBAEMBIM H3/CIHAM,
OCHOBHO€ TEXHOJIOTHIeckoe 060pyIOBaHHE U IPHUHIHIIE! €70 paboThl
TexXHU4eCKHi aHTTTHUCKHUM A3BIK B 00JIACTH HAHO- M MEKPOCUCTEMHOMN TEXHAKH
TpeboBaHKA CHCTEMBI SKONOTHIECKOTO MEHEKMEHTA B CHCTEMBI MEHEDKMEHTA
TPOM3BOJICTBEHHOM 6€30IaCHOCTH M 3/10POBbS
Hpyrue -
XapaKTePUCTHKU

3.4. O600mennan TpynoBas pyHKIus

Conponoxc,uenne IIPOH3BOACTBEHHOTO

IIMKJIa H3TOTOBJICHHS MHKPO- H Vporern
HaumeroBaHue Kon D 7

HaHOPA3MEPHBIX JICKTPOMEXaHHUICCKUX KBATH(UKAIIH

CHCTEM
Tpoucxoxnenne

3auMCTBOBAHO H3
0606ImeHHOM TPy nOBOM Opurnsan X opurunana
dyrKmn
Komopurnnana  PermcTparmmoHHbIH HOMEp
npoeCCHOHATEHOTO
CTaHfjapTa

Bo3moxHEIE Benynmii HHKeHep-3/IEKTPOHAK 0O COIPOBOKACHHIO
HauMEHOBaHHSA PyxoBomuTtens otaena
JIOJDKHOCTEH,
npodeccuit
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TpeboBaHus K Bricmee o6pa3oBanne — MarHcTpaTypa

06pa3oBaHUIO U

obydeHHI0

Tpebopanns k onsiTy | He MeHee 9eThIpeX JIeT Ha HHXKEHEPHO-TEXHHYECKHX JODKHOCTSX B 06IIaCTH

OPaKTHIeCcKol paGoTHl | MPOM3BOJICTBA MEKPO- H HAHOANEKTPOHHBIX YCTPOHCTB

Ocobbie ycrnoBHs ITpoxoxnenre 06a3aTeNbHBIX NPEABAPATENBHBIX (IPU NOCTYIUICHHH Ha

Jomycka K pabote paboTy) H HeprOAMIECKUX MEUIIMHCKHX OCMOTPOB (00cae0BaHHit), a TaloKe
BHEOYEPEAHBIX MEIHIMHCKHX OCMOTpOB (06ciieioBaHuif) B OpsKe,
YCTaHOBIIEHHOM 3aKOHOZATeNbCTBOM Poccriickoit ®enepanun
HHcTpyxrax 1o oxpane Tpyja

Jpyrue JlononauTenbHbIe MpodeccHOHATBHbIE IPOrPaMMEI — IPOTPaMMBI OBHIICHHS

XapaKTepUCTUKH KBanA(HuKaEK 00 NPOGUIO AeSTENBHOCTH

JloNoHYUTEIHEIE XapAKTEPUCTHKH:

HarMeHORAHHE MOKyMeEHTa Kon Haumenopanne 6a30Boit rpymisl, ZOJDKHOCTH (Tipodeccun)
HJIIA CIICITHAJIBHOCTHA

OK3 2111 ®u3MKH U aCTPOHOMEI
2141 VuxeHepr! B IPOMBIIUICHHOCTH H Ha IPOU3BOICTBE
2144 VxeHephl-MeXaHUKH
2152 VHKeHepEI-3IeKTPOHAKHE

EKC - VKeHep-TeXHONOT (TEXHOJIOT)

OKIIATP 22854 HHxeHep-TeXHONOT
22864 HHXeHep-3eKTPOHNK

OKCO 150600 MarepuanoBeZicHHe B TEXHOJNOTH HOBEIX MaTEPHAIIOB
210100 OJIEKTPOHHKA H MAKPOIJIEKTPOHAKA
210108 MukpocHcTeMHas TEXHAKA
210200 TIpoekTHpoBaHKE H TEXHOJIOTHS IeKTPOHHBIX CPEICTB
210600 HanorexHonorns

3.4.1. Tpynosas pyHKOHS

MOHHTOPHHF TEXHOJIOTHICCKHX v
_ poBeHB
Hanmenosarme | | POLCCCOB MPON3BOACTEA Po-H Koxn | D/01.7 (noxypoBeHs) 7
HaHOPA3MEPHEIX MEKTPOMEXAHUIECKAX P S —
CHCTEM
Hponqux(nenne Opurunan X 3auMCTBOBaHO H3
TpynoBoii pyHKIHA OpHUrHHaNa
Kon opur#Hana  PerncTpalMoHHEIH HOMeEp
npodeccHoHaNnbHOrO
CTaHAApTa
Tpynossie neiicteas | PaspaboTka, cornacoBaHMe M peajM3anysa TpPOLEAYp OpraHuMsanum cGopa

uadopMalliE B OOOOMEHASs CTaTHCTAKA IIapaMETpOB 10  MapIIpyTy
M3rOTOBJICHAS MEKPO- ¥ HAHOPa3MEPHBIX EKTPOMEXAHMIECKHX CHCTEM

IlpoBenenne amaim3a CTATHCTHKH IIapaMETPOB TEXHOJOTHYCCKHX ONepalui H
napamMeTpoB paboTel 060PyAOBAHHSA

MonuTopaEr paboTsl M ympaBieHHe paboToli omEparopoB M HANATYHKOB
TEXHONOIHYECKOro  OOOpYNOBaHHA, KOHTPONL  HpOHEAYP  IPOBEICHHA
TEXHOJIOTHYESCKUX H KOHTPOJIBHBIX OIlCpalHii, TPaHCIIOPTHPOBKH HapTHil MUKpO-
H HAHOPa3MEPHBIX JIEKTPOMEXaHHIECKHX CHCTEM
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<I>m<caunx, aHAJIM3 U YCTPAaHCHUE MIPUYHH BBIX0Za MapaMETPOB TEXHOJIOTHICCKHX
ouepamn‘vi 3a OIIpeICICHHEBIC TEXHOJIOTHYEeCKOH IlOKyMeHTaHHeﬁ JAUAITa30HEL

Brigenenue u ananus IPpHUYHH BOSHHUKHOBCHHUS 6pa1<a MHKPO- H HAaHOPasMECPHBIX
3JICKTPOMEXaHHYCCKHUX CHCTEM

PazpaGoTka W peanwsalis MEpPONPHATHH 10  YCTPaHEHHIO IPHIHH
TEXHOJIOTHYECKOTO U [IapaMETPHIECcKOro pa3dpoca IpH IPOM3BOJICTBE MHKPO- H
HAHOPa3MEPHEIX HIIEKTPOMEXAHAIECKHX CHCTEM

Heobxonumele
YMEHHS

H3mepsate napamerpsl (GOpMHUPYEMBIX CJIOEB H KOHCTPYKTHBHBIX JJIEMEHTOB H
TIOJIHOCTBIO MB3TOTOBJIEHHBIX MHKpPO- M HAaHOPa3MEPHBIX 3ICKTPOMEXAHHUYECKMX
cucTeM

HpOHSBO)IHTB CTAaTUCTHYECKHH aHamu3 H OIIpeACIATh MPHIKUHBI OTKJIOHCHUSA
apaMeTpPOB TEXHOJIOTHYECKHUX onepauni’:

OC}’IHCCTBIIHTL TEXHOJIOTHIECKUN Han3op IpPOHU3BOACTBA MHKPO- H
HAHOPA3MEPHEBIX 3JICKTPOMEXaHUYCCKUX CHCTEM

PaGoTarh ¢ KOHCTPYKTOPCKOI M TEXHONOTMIEeCKOH JoKyMeHTarmeit

Pa6orath ¢ KOHTPOIBHO-U3MEPHTENEHBIM 000pyJOBaHHEM

BESIBIAT, M aHAIM3UPOBATH DPA3iMUHEIE BHABI M INPHYHHBEI BO3SHHKHOBEHHA
MIPOM3BOCTBEHHOrO Opaka

ITnarupoBaTh NpOLECCH OpraHM3al|H cbopa M 00OOIMEHHS CTATHCTHYECKHMX
JAHHBIX

Heo6xoaumeie
3HAHUA

MerTo/bl CTATHCTHYECKOTO aHAIK3a NapaMeTPOB TEXHONOTHIECKUX MPOLECCOB H
GYHKIHOHATBHBIX XapaKTePUCTUK MHMKPO- " HaHOPa3MepPHBIX
3IEKTPOMEXaHHYECKUX CHCTEM

I/ICIIOJIB?:YCMBIC B OpraHH3ally IMPOrpaMMBbl CTATUCTHYECKOT'O aHaTH3a

DU3HKO-XUMHYECKHE OCOOEHHOCTH THIIOBBIX TEXHOJOTHIECKHX TIPOLIECCOB,
HCIOJIB3YyCMBIX B MAaplIpyT€¢ HM3rOTOBICHHA MHKpPO- H HaHOPasMCPHBIX
INEKTPOMEXAaHUIECKUX CUCTEM

OCHOBHEIE BHIEI 6pa1<a MHKPO- M HAHOPasMCpPHBIX JJIEKTPOMEXaHHYECCKHX
CHCTEM H IIPUYIHHBI €70 BOSHUKHOBCHHS

PernaMeHThl  KOHTpOJId  [ApaMETPOB  TEXHOJNOTMYCCKHMX  OIepanuii |
XapaKTepUCTHK H3rOTOBIECHHBIX MHKpO- i HaHOPa3MEPHBIX
JJICKTPOMEXAHAIECKAX CHCTEM

Onepaunonnue, MapmIpyTHBIC, KOMIUICKTOBOYHBIE H KOHTPOJIBHBIE KapTHl,
HCIIOJIb3YEMBIE B OpraHru3aIii NpOorpaMMEI CTATUCTHICCKOTO aHAIM3a

Meroast KOHTPOJIA IIapaMETPOB TEXHOIOTHYCCKUX orlepaxmﬁ IIPOU3BOACTBA
MMKpPO- B HAHOPA3MEPHBIX 3JICKTPOMEXaHHUICCKUX CHCTEM

MeTtonpl HCIBITAHUR B ONPEACIICHHU XapaKTEPUCTHK MHUKPO- H HaHOPasMCPHBIX
JJICKTPOMEXaHHICCKUX CHCTCM

Texaudeckui aHTMICKAH J3bIK B 00JIaCTH HAHO- H MEKPOCHCTEMHOMN TEXHHMKH

TpeﬁOBaHIfIH CHCTEMBI 3KOJIOTHYECKOI'0 MEHEDKMEHTA B CHUCTEMBI MCHCIDKMCHTA
HpOHBBOl(CTBeHHOﬁ 6e30MacHOCTH U 3I0POBbS

Hpyrue
XapaKTEPUCTUKH
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3.4.2. TpynoBas dyHKuns

Opranunsauys ¥ npoBecHIe
MepONpHATHH 10 00ecIedeHHIO v
Homieroame | POH3BOTICTBA MHKDO- H HAHOP&SMEPHEIX | 1« | 1y/0) (mn‘;‘;:?m) 7

37EKTPOMEXAHHUECKHX CUCTEM KBATHHKALHA
HEOOXOIMMO# OCHACTKO# ¥ PacXOAHBIMH
MaTepUalaMi

IIpoucxoxaeHm

ml;'nosoﬁ £ym3nn Opuranan X g;“nn:;;:ﬁ:aﬂo ”

Kom opurupana  PerHCTpaIlHOHHBIH HOMED
npodeCcCHOHATEHOTO
CTaHzapTa

| TpynoBsle aeiicTBus

Onrcanne HOMEHKIATYPH! M pacdeT NOTPEOIICHA PacXOMHEIX MATEPHANIOB JIA
KaXXJI0 TEXHOIOTHYECKOM U KOHTPOIEHO-H3MEPHTEFHOH OIepalny

Omnpenenenne nepedyHs HeoOXOXWMON I peaIH3alMH TEXHOJIOTHYSCKHX
ollepanuif ¥ MapIIpyTa OCHACTKH, YPOBHS €€ M3HOca M (OPMHpOBaHHE 3aKa3a
Ha ee IpHOOpeTeHNe WM H3TrOTOBJICHHE

QopMEpOBaHMEe M IOHaYa 3asBKM Ha pacxOAHBIE MaTephaibl B
COOTBETCTBYIOMIYIO CIIYXK0Y OpraHH3aluu

Heo6xoaumeie
YMEHHA

PaccurTeiBaTh NOTpeGiIeHHE MaTepHAIOB 1A 00ecedeHAd TEXHOJIOTHIECKOTO
y4acTKa HeOOXOAUMEIMH MaTepHallaMi ¥ peareHTaMue

PaGorath ¢ KOHCTPYKTOPCKOH H  TCXHONOIHYECKOH JOKyMEHTaI[HEH
TIPOM3BOJICTBA MHKPO- ¥ HAHOPa3MEPHBIX JIEKTPOMEXaHHIECKHX CHCTEM

OcymecTBISITh KOHTPOJIB CBOEBPEMEHHOT0 00ECIeUeH s 3aacHBIMH JacTAMH H
MaTepHaramMa

BecTH 1eJI0BYIO TIEpENICKy

Heo6xoauMele 3HaHuS

TpeboBaHns K MaTepHaIbHO-TEXHHYECKOMY OOCCICHEHHIO TEXHOJIOTHIECKOIO
obopynoBaHHs

OcobennocTa 6a30BBIX TEXHOJOTHYECKHX IPOHECCOB IIPOU3BOLACTBA MHKPO- M
HAaHOPA3SMEPHBIX ACKTPOMCXAaHHYCCKUX CHCTEM

PernamenTsr noxymem*ooGopo-ra OpranMs3aniy 110 NPOU3BOACTBY MHKpPO- H
HaHOPa3MEPHBIX JJICKTPOMEXAHHYCCKUX CHCTEM

HopMEl pacXof0oBaHHS MaTEpPHANOB MPOH3BOJICTBA MHKPO- M HAHOPA3MEPHBIX
SNEKTPOMEXaHHUECKHX CHCTEM

TexHuueCKHUii aHrIHICKII S3bIK B 00]aCTH HAHO- M MEKPOCHCTEMHOM TEXHHAKH

Tpe6013amm CHCTEMEI SKOJIOTHYECKOro MCHEC/DKMCHTA H CHCTEMBI MCHCJDKMCHTA
IIpOHSBOHCTBCHHOﬁ 6e30macHOCTH H 3A0POBbs

Hpyrue

XapaxKTCPUCTHKH
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3.4.3. TpynoBas pyHxons

AHaNu3 U yCTpaHEeHHE IPHYNH Vposens
HanmenoBanue | OTKJIOHEHMH BBIXOIHBIX [1apaMeTPOB Kox | D/03.7 (nOZypOBeHb) 7
TeXHOJIOTHYeCcKo# omeparuu KBATHUKALHH
JOHCXOXIE 3anm OBaHO U3
ovonon o | OV X | SRR
Kon opurunama  PerucTpalMoHHEIN HOMEp
npodecCHOHATLHOTO
CTaHJapTa

Tpynosele neiictus | CraTucTudeckuil aHanu3 KojeOaHUi apaMeTPOB TEXHONOTMIECKHX ONEpAUA H
PeXKUMOB paboTEl 060pyZOBAHUS
MOHMTODHHET ¥  aHatW3  JEATENBHOCTA  OIEpaTopoB H  HAIATYAKOB
TEXHOJIOTHYECKOr0 060y I0BaHHs
IlpoBenenye m3MepeHHii BEIXOZHLIX TApaMeTPOB TEXHOMOTHYECKHX ONEpaumii H
aHaJM3 MOTYICHHEIX Pe3yIbTaToOB
IToxroToBka peKOMEHZALMH II0 YCTPAHEHMIO IPHIMH OTKIOHEHHN MapaMeTpoB
TEXHOJOTHYECKUX ONEpalnii W XapaKTepHUCTHK KOHEYHOr0 M3IENHs, BHECEHHe
M3MEHEeHHH B TEXHOJIOTHIECKHi IIporece
KOppeKTHpOBKa YIPABIAIONMX HOPOTpaMM XIS OOOpYIHOBaHHS C YHCIOBBIM
NpOrpaMMHBIM ~ YIIpaBlieHHEM, H3MEHEHHE HHCTpYKIHH 1o pabore ¢
TporpaMMamMH
IToaroToBka 3aKiIOYEHHS MO pe3yIbTaTaM aHANM3a OPHIAH TEXHOJIOTHYECKHX
OTKJIOHCHHH
Heobxomimele PaboTaTh ¢ KOHCTPYKTOPCKOM H TEXHOJNOTHYECKOH JOKyMeHTanueH
YMeHHUS Pa6oTats ¢ KOHTPONEHO-A3MEPHUTEBHEM 000pyXOBaHHEM HPOU3BOACTBA MHKDO-
¥ HAHOPa3MEpPHEIX SNIEKTPOMEXaHHUESCKHX CHCTEM
BBILIBIISTS ¥ aHATH3HPOBATh IPHIMHE BOHHKHOBEHU Gpaka
H3mepsarh napamMeTpsi GOpPMAPYEMBIX CIOEB M KOHCTPYKTHBHBIX 3JIEMEHTOB
Ipor3BoAMTs aHANM3 DPEXMMOB TEXHOJOIHYECKOTO IpOlecca H ONpelesTh
TIPHYMHEI OTKJIOHEHHS [TapaMeTPOB
IlmanmpoBath OpOLECCHl OpraHm3alH cOopa H 000OHIEHHS CTATHCTHYECKHMX
JaHHBIX
PaspabarsBaTh 0 0QOPMIITE peKOMEHIAINH IO YCTPaHEHHIO Opaka
HeobxoxuMeie Ba3oBrie TEXHONIOTHYECKHE ONEpaliHK NPOM3BOJCTBA MAKPO- H HAHOPA3MEPHBIX
3HaHUS INEKTPOMEXAHAIECKUX CUCTEM

Du3rK0-XAMHYECKHE 0COGEHHOCTH MIPOLECCOB, HCIIONB3YEMbIX IIPH BBIIIOJIHCHUH
TCXHOJIOTHICCKHUX onepaum‘i

Ilpusrunsr  paboTHI M KOHCTPYKLUHHM HCIONB3YeMOro OOOpYAOBaHHA H
HM3MEPHTENBHBIX IPHOOPOB

du3nKo-XAMHYECKHE CBOMCTBA MaTepHalioB H 0COOEHHOCTH KOHC’I‘pyKI.IHI‘;I,
HCIOJIB3YEMBIX NMPH CO3JAaHAM MHKPO- H HAHOPASMEPHBIX 3JICKTPOMECXAHHYCCKUX
CHCTEM

TexroMOrMYeCKHe pPEXHME paGoOTEl 00OpYHOBaHMS IPOH3BOJACTBA MHKPO- H
HAHOPa3MEPHBIX YEKTPOMEXaHHYECKHX CHCTEM

PermaMeHTBI  KOHTPOJS  IapaMeTpoB  pabOTHI  TEXHOJNIOTHYECKOTO H
WU3MEpHTENBHOro 06OpyZOBaHMSA, PpEXHMOB IIPOBENEHHS TEXHOJOTHYECKUX

onepanui

PernaMenTHI H METOIBL KOHTPOJI HapaMETPOB TEXHOJIOTHICCKHX Cpel

OnepalyoHHbIE, MAPIIPYTHEIE M KOHTPOJIBHBIE KapThl pealn3yeMoro MapmpyTa
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HA3rOTOBJICHW] MHKPO- H HAHOPAasSMCPHEIX JJICKTPOMEXaHHYCCKHX CHCTCM

HpOl"paMMBI CTAaTHCTHYCCKOr'0 aHaJIn3a

Texuugeckuit aHTIMECKUI 36K B 001aCTH HAaHO- 1 MUKPOCHCTEMHON TEXHUKH

Tpe6GoBaHMA CHCTEMBI 3KOJIOTHIECKOT0 MEHE/UKMEHTa M CHCTEMBI MEHEIXKMEHTA
HPOH3BOACTBEHHOM 6e30I1aCHOCTH H 3/I0POBbS

Hpyrne

XAPaKTCPUCTHKH

3.4.4. Tpynosas pyHKums

TToaroToBka TeXHUIECKUX peIIeHHUIT IO
ONTHMHU3ALUN TEXHOJIOTHIECKOTO VpoBeHs
HammMenosanue | IIpoliecca U3TOTOBIEHUSI MUKPO- K Kox | D/04.7 (momypoBeHs) 7

HaHOPa3MEPHEIX JIEKTPOMEXAHUICCKIX KBANHUKALUHA
CHCTEM

IpoucxoxaeHue 3auMCcTBORAHO M3

m@nonoﬁ (gynkmm Opurmsan X OpHIHHAIIA

Koxm opurnHana  PerncrpaiMoHHbIN HOMEp
npohecCHOHANIBHOTO
CTaHaapra

Tpynosrie neficTeus

OGcnemoBaHue  NPOU3BOACTBEHHBIX  YYacTKOB,  TEXHOJIOTHYECKOTO  H
H3MEpHUTEIEHOTO 000pyA0BaHHUS

BrigBeHre TEXHONOTHYECKUX OIIEpalliif, KOTOPHIE MPHBOAAT K OTKIOHEHHSM
TapaMeTpoB M3[enMdA, Opaky WM yMEHBLIIEHHMIO NPOLIEHTa BBIXOJAa TOAHBIX
26D (05174

BeiBneHne enuHMI  0GOPYHOBaHHS, HCIONB3YEMBIX MAaTepHAloB, BHIOB
TEXHOJIOTHIECKOH OCHACTKH, HE COOTBETCTBYIOIMX TPEOOBaHHIO NOCTHKCHHS
3aJaHHBIX NapaMETPOB MHKpPO- M HAHOPa3MEPHBIX SJICKTPOMEXaHAIECKHX
CHCTeM, HEOOXOIMMOTO IIPOLIEHTa BBIXOA FOIHBIX M3/ICIHA

ITouck myTelt ymydmmeHHs KadecTBEHHBIX H KONMYECTBEHHBIX IOKa3aTelleH
IPOM3BOACTBEHHBIX ~ IWKIOB:  Iopbop  Hooro  ofopynoBaHs  H
TEXHOJIOTHIECKHUX IIPOLIECCOB, pallMOHANIbHAS OPraHA3alH TEXHONOTHIECKHX H
6u3HEC-TIPOLIECCOB

Onenka sxoHOMHYECKOM 3(hEeKTHBHOCTH, MOCIEAOBATENPHOCTH PeallH3aliH U
OKYNIaeMOCTH IIPEATOKEHHBIX PeICHUH

IMoaroToBka peKOMEHZALMM [0 HM3MEHEHMIO TEXHOJOTHYECKOI0 MapiupyTa
M3/eNHs WA KCIIOJIB30BAHHIO HHOTO 060pyn0oBaHus

Pa3paboTka  TeXHHKO-3KOHOMHYECKOTO OOOCHOBaHHA IENeco0OpazHOCTH
3aMeHBl MM MOJCPHHU3alU¥ MCIIONE3YEMOT0 B IPOM3BOACTBEHHOM ITHKIIE
o0opyloBaHHsi,  MAaTEpPHANOB, TEXHONOTHYECKOM  OCHACTKH, CPEACTB
aBTOMAaTH3alUU

Paspabotka TexHHYeCKHX TpeOOBaHHUY Ha MOJEPHH3ALHUIO JCHCTBYIOIIETO MM
3aKyINKy HOBOTO TEXHOIOTMYECKOr0 OOOpYAOBaHMA M TEXHOIOTHYECKOH
OCHACTKH ¢ Y4€TOM TEXHOJOTHYHOCTH A MHHHAMH3AIIWH 3aTPaT HAa NIPOU3BOACTBO

OPOAYKIHH

AHam3 060pyzx01;amm, HMEIONIETOCs Ha MUPOBOM PBIHKE

IlIoxroroBka miana MOACPHHU3AIUHA TEXHOJIOTHYCCKOT'O IIponecca Ipou3BOACTBa
MHKpPO- H HAHOPAa3MCPHBIX 3JICKTPOMECXaHNICCKUX CUCTEM

PazpaboTka U yTBepKAeHHE MIaHa SKCIIePUMEHTAIHHBIX MCClIeIOBaHAN

MOHKTOPHHI‘ IIPOUECCCOB MOJCPHH3ALMHK, HAJIAAKA H 3allyCka HOBOIO
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TEXHOJIOTHIECKOro 00OPYAOBAHHS H TEXHOJOTHIECKOH OCHACTKH

Heo6xomamele PaspaGarriBate TpeOGoBaHAI K 00OpYNOBaHHIO, TEXHONOTHIECKOH OCHACTKe,
yMeHHS CpeicTBaM aBTOMArTH3alH Uil obecnedeHHA TpeOyeMpIX DapaMeTpoB H
PEXKHMOB TEXHOJIOTHYECKUX Oliepanyi
Onpenenars  menecooGpasanocTe W 3(GdeKTHBHOCTS  MOAEpHA3ALWH
TEXHOJIOTHYECKOTO 000pyI0BaHHS
TlnanupoBaTh SKCIIEPHMEHTANBHBIC HCCIEAOBAHUS
PaspaGaTEIBaTh TEXHONOTHYECKYI0 INOKYMEHTalHIO B COOTBEICTBHH C
TpeboBaHUIMH HOPMAaTHBHBIX JIOKYMEHTOB
AHaTA3MpPOBaTh TEXHHYECKHE MHPEUIOKEHWs M IPOEKTH Ha 00OpyZoBaHHE,
TEXHONOTHYECKYI0 OCHACTKY, CpEICTBa aBTOMATH3AllMd HA COOTBETCTBHE
TpeOOBaHUIM TEXHUIECKOTO 3aaHMs
IIpoBOAWTE  TEXHHKO->KOHOMHYECKOe  OOOCHOBaHHE  IeNecooGpasHOCTH
MOJIEpHHA3AIMH CYIIECTBYIOIIEr0 060pyI0BaHH M TEXHONOTHIECKOH OCHACTKH,
CPEACTB aBTOMATH3AlUH
IlpousBomuTs aHamM3 TEXHUYECKHX M TEXHOJOTHYECKHX IapaMeTpoB
o6opyzoBaHus
PaspabarrBaTh peKOMEHAAINH [0 BEIOOPY 000pyHOBaHUA
PaboTars Ha TEXHOJIOTHIECKOM 000pYIOBaHUA
TTpOH3BOANTS ONTHMH3ALNIO TEXHOJIOTHYECKUX onepalyi
BecTy IeNOBYIO NEPENHCKY U HEPErOBOPHI
Heobxomumele 3Hanns | TexHuuecKue XapakTePHCTHKH H OCOOEHHOCTH CO3JaBaéMBIX MHKpPO- H
HaHOPa3MEPHBIX 3IEKTPOMEXaHUIECKUX CHCTEM
TexHonorudeckuif Imporecc MPOU3BOACTBA MHKpPO- M  HaHOpasMEpPHBIX
SNEKTPOMEXaHUUESCKHX CHCTEM, IIapaMeTphl H PEXKHMBI TEXHONOTHIECCKHX
onepanui .
ODUHKO-XHMHYECKAE OCHOBBI HCIONE3yeMBIX IPH H3TOTOBIEHHH MHKpO- H
HaHOPa3MEPHEIX IEKTPOMEXaHHYECKHX CHCTEM TEXHOJIOTHYECKHX Onepaumii
XapaKTEpHCTHKH HCIONB3YEMOTO 000pyNOBaHHsA, TEXHONOIMMYECKOH OCHACTKH,
CPEZICTB aBTOMaTH3AHH
HopmaTuBHbIE ~ JOKYMEHTBI Ha  pa3paboTKy  KOHCTPYKTOpCKOH M
SKCILTYaTallMOHHOM JOKYMEHTALHH
PernamMeHTHI KOHTPOJISA TEXHOJOTHIECKOT0 Ipoliecca
OnepanHoHHble, MApIIPYTHEIE B KOHTPOJIBHEIE KapTHI
CymecTByromye THIB 000pyIOBAHNS B TEXHOJIOTHIECKOH OCHACTKH
OCHOBBI TEXHHKO-9KOHOMHIYECKOT0 0OOCHOBaHHUS IPOEKTOB
Tumsl, mapaMeTpbl aHAINTHYECKOTO H H3MEPHTEILHOTO 00OpYyIOBaHHA
IIPOM3BOACTBA MUKPO- M HAHOPA3MEPHBIX DIIEKTPOMEXaHHUECKHX CHCTEM
TexHudecKkuii aHrTHIfCKAH A3BIK B 00JIACTH HAHO- 1 MUKPOCHCTEMHOM TEXHUKH
Tpe6GoBaHUs CHCTEMBI 3KOTOTHYECKOT0 MEHE[DKMEHTA H CHCTEMBI MEHEDKMEHTA
TIPOMU3BOACTBEHHOH 6€30IaCHOCTH M 30POBBS
HApyrue -
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3.4.5. TpynoBas ¢pynxuns

OcymecTsiIeHAe KOHTPOIIA COOMIONECHAS Yposers

HanMeHoOBaHHe | TEXHOMOTAYECKOH MHACIMILINHE] Ha Kon | D/05.7 (momypoBeHs) 7

IPOM3BOACTBEHHBIX YYaCTKax

KBATHGUKALMN

ITpomcxoxaeHue
TPYAOBO# GyHKIMH

1 3aMCTBOBaHO 3
i Opurusan X OpETHEATA

Kon opuruHana  PernctpamuoHHbLHi HoMep
npodeccHOBATLHOrO

cTaHzapra

Tpynossie aeficTBus

[InannpoBaHye ¥ OPraHM3alys aTTeCTaMy 000PyAOBaHHSA

KouTpones paboTHI  OMEPaTOpPOB  TEXHONOTHIECKOrO OOOpyNOBaHHE H
COOMIONEHN MMM PETTIAMEHTOB NIPOBEJICHAS TEXHOJIOTHYECKHX H KOHTPONBHBIX
onepaunit

OnepaTHBEBIA MW  CTATHCTHYCCKHMIl  KOHTPOJL — IapaMeTpoB  paGoThl
oGopynoBaHHd, BXONHBIX M BBIXOJHBIX IapaMETPOB TEXHOJOIHYECKHX
onepauui

TpoBeaenre npa HeOOXOMMOCTH BHEILUIAHOBO#H aTTecTanyy 000pyoBaHys

Monutopear  paboTRI  cHCTeM  JHeprooOecnicieHHsA M IapaMETpoB
MHKPOK/THMATa

[Mpu BHIXOIE MAapaMETPOB CHCTEM JHEproobecnedeHus U3 3aJaHHBIX HPEIeNoB
HIH BO3HHKHOBEHAM aBapMHHON CHTyaMH OCTaHOBKA TEXHOIOIHYECKOro
mpollecca, BHIBOJ IEPCOHANIA M COOONIEHHE O CIydYHBIIEMCS aBapHHHBIM
ciryx06aM H PYKOBOZCTBY

Heobxoaumele
YMEHHUS

OcymecTBaATh TEXHOJIOTHYECKHHA HAZ3OP
Paborarb ¢ TexHWYeckod JOKyMEHTauue# NpOH3BOACTBA MHKPO- H
HaHOPa3MEpPHBIX MEKTPOMEXaHHIECKUX CHCTEM

AHanuM3upoBaTh OapaMeTphl paGOTEI  CHCTEM 3HEprooOecmedeHHs U
MHKpOKJIAMaTa

TIpOM3BOAUTH aHANN3 U OIPEEIITh IPUUMHEI OTKIIOHEHHS [1apaMeTpOB

UsMepsatp anexTpodmspyeckre mapamMeTpsl HOpMHPYEMbIX QYHKIHOHAIBHBIX
BCIIOMOTaTeJIFHBIX HAHOPa3MEPHBIX CIIOEB M M3

Heo6xonumeie 3Hanus

CraHgapTHble TEXHOJNOIHYECKHE OIepallid OpPOM3BOACTBA MMKpO- H
HaHOPa3MEpHEIX YIeKTPOMEXaHIIECKUX CHCTEM

PexxuMbl paGoOTEl TEXHOJIOTHYECKOTO O0OpYyHOBaHHSA HPOU3BOACTBA MHKDO- H
HAHOPa3MEepHLIX JIEKTPOMEXaHMIECKHX CHCTEM

PermamMeHTHI 1 METOBL KOHTPOJIA NapaMETPOB TEXHOJIOTHICCKUX onepaunﬁ

OnepannoHHbIe, MapIIPYTHEIE H KOHTPOJIBHEIE KAPTHI PEAIH3yeMOro MapIipyTa
H3TOTOBJICHHAS MAKPO- H HAHOPa3MEPHBIX DIEKTPOMEXaHUIECKHX CHCTEM

TexHuueckmii aHrMIICKAI S3HIK B 00/IACTH HAHO- 1 MEKPOCHCTEMHOM TEXHHKA

Tpeﬁosamm CHCTEMBI SKOJIOTHYECKOI0 MCHC/DKMCHTA B CHCTCMBI MCHCDKMCHTa
HpOHSBOI[CTBeHHOﬁ 0€30macHOCTH H 300POBbs

Hpyrne
XapaKTEPHCTHKHA




3.5. Odo6mennan Tpynosas GyHKIHAN

Haumenopanue

TpoBeneHune SKCIEPUMEHTATBHBIX
HCCIICI0BAaHHI, MOZICPHI3AIHA
TEXHOJOTHYECKOr0 MapLIpyTa
TIPOM3BOJICTBA MHKPO- H HAHOPa3MEPHEIX
INEKTPOMEXaHHIECKHX CHCTEM

YpoBeHs 7

Koz E KBanuuKauuy

TIponcxoxnenue
o606meH o TpyHOBOH OpuruHan X 3;?:;:;:“0 s
PyHxupm
Kon opurunana  PerucrpanuoHHsi# HoMep
npodecCHOHANEHOrO
CTaHmapTa
BosmoxHBIE Benynumii HEOKEHEP-3JEKTPOHAK [0 MOZASPHU3AIMH MapHipyTa
Ha¥MEHOBaHHUA I'naBHEIi HHXEHED
JOIDKHOCTEH,
mpodeccuit

Tpebopanus k

Bricmiee oGpa3oBaHue — MarucTpaTypa

obpazoBaHuIO 1

obydeHmo

Tpe6GoBaHHS K OIBITY He MeHee OATH JIeT Ha HEXKEHEPHO-TEXHHYECKHX JOJDKHOCTAX B 00KacTd
TIPaKTH9eCcKoi paGoTH | IPOU3BOACTBA MUKPO- M HAHOSJIEKTPOHHBIX YCTPOKCTB

Oco65le ycaoBast
Jomycka k pabote

IIpoxoxneHue 063aTENBHBIX NPEABAPHTENBHBIX (IPH IIOCTYIUICHAN Ha
paboTy) H NepHOIUIECKUX MEAUITMHCKAX OCMOTPOB (06cneoBanuii), a Taioke
BHEOUEPEIHBIX MEIUIMECKAX OCMOTPOB (00CIeRoBaHHit) B IOPAIKE,
YCTaHOBJIEHHOM 3aKoHozaTescTBoM Poccriickoit @enepanyu

MHcTpyKTax mo oxpase Tpyna

Hpyrue
XapaKTEpHUCTUKH

JomonauTebHEE NpodecCHOHATBHEE POrPaMMBI — IPOrpaMME] IOBHIICHHS
KBaTHGUKAIMA 110 DPOodHIIIO NesTeIbHOCTH

IIOHOJ'IHI/ITCJIBHBIC XapaKTepuCTUKHU:

HaMeHOBAHHE IOKYMEHTS Koxn HanmMenoBanue 6a30Boit IpyIbl, JOJDKHOCTH (mpodecchu)
WY CHEeNUAIBHOCTH

OK3 2111 OU3NKH U aCTPOHOMEL
2141 Vmxereps! B NPOMBIIUICHHOCTH H Ha IIPOM3BOJCTBE
2144 VBKeHeprI-MeXaHAKH
2152 VHXeHephl-3IeKTPOHNKH

EKC - Umxenep-texHosor (TEXHOIOT)

OKIIOATP 22854 VpxeHep-TexHOoI0r
22864 M rxenep-31eKTpOHUK

OKCO 150600 MarepuanoBeieHAe ¥ TEXHOJIOTHS HOBEIX MaTepHaJIOB
210100 DJIEKTPOHMKA H MAKPOIIIEKTPOHUKA
210108 MukpocucTeMHas TEXHHKA
210200 IIpoeKkTHpOBaHKe U TEXHOJIOTHS 3JIEKTPOHHBIX CPEICTB
210600 HanoTexnonorus
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3.5.1. TpynoBas dyHKkumsn
Opranusanus 1 IPoBeICHHE Vposens
HanMeHoBaHHe | SKCIIEPUMEHTAIBHBIX HCCIEIOBaHUH Kox | E/01.7 (oypOBEHD) 7
TEXHOJIOTHYIECKHX MOOYJIEH U IPOIIECCOB KBanupUKaLHH
IIpoucxoxaeHue Opersman X 3aMMCTBOBAHO M3

TPYAOBOM DYHKLHH

OopHruHana

Kog opurnHana  PerucTpaliMoHHBIH HOMED
npothecCHOHANTBHOTO
CTaHAapTa

Tpynossie neficTBus

V1BepkaeHne Iened M 3amad IPOBENCHHA  SKCIEPHUMEHTAIBHBIX
TEXHOJIOTHIECKHX pPabOT [0 pa3paboTke TEXHOJOIMYECKHX HPOIECCOB H
TEXHOJIOTHIECKHX MOJyJNell MpPOM3BOACTBA MHKPO- H  HAHOPA3MEPHBIX
IJICKTPOMEXAHHIECKHIX CHCTEM

BriGop u pa3paboTka METOAMKY IPOBEIECHHS SKCIEPHUMEHTAIBHBIX paboT

Pa3paborka TpeGoBaHMii Ha HEOOXOMUMOE TEXHOJIOTHIECKOE H AHATATHIECKOE
000pyI0BaHHE, TEXHOIOTHIECKYIO OCHACTKY H PacXOJHbIEe MaTEPHAIBI

TecroBbrit 3amnyck, TEXHOJIOTUIECKOC COIIPOBOXICHUE u KOHTPOJIb
IKCIICPUMCHTAIIEHBIX HapTHfI

Pacuer IIapaMeTpPOB TEXHOJIOTHYECKOI'0 IIpoIIecCa, IIPOBCACHHC H KOHTPOJIb
OKCIICPUMEHTAIbHBIX paGOT

IMosramubiii KOHTPONb TEXHOJNOTHYECKHX M DIEKTPOQUHYECKHX MapaMeTpoB
H3rOTABJIMBACMBIX CTPYKTYD M H3JIeIHH

TecTupoBarue SKCIIepUMEHTAIBHBIX 00pa3IoB

O6001IeHNe 1 OIIEHKa Pe3yJIFTaTOB NCCIeIOBaHU

KoppeKTHpOBKa TEXHONOIMYECKHX DEXHMOB INPOH3BOACTBA MHKpPO- H
HAHOPa3MEPHEIX 3IEKTPOMEXAHAIECKUX CHCTEM

Heobxomamele Cobuparh naHHbBIE, H3ydaTh, AHATH3HPOBATh H 0600mATh HAyYHO-TEXHHIECKYIO
YMEHHA uHGOpMALIIO

DopMmyinmpoBars  Uend, 3ajadd, paspabarhiBaThk H  COIVIACOBBIBAThH

SKCTIEpHMEHTANILHbIE TeXHOTOTHIECKHE PabOTEI

ITnanupoBaTh H NPOM3BOAHUTE TEXHOIOTHIECKHE IKCIIEPUMEHTHI

W3mepsTh snekTpodusndecKue mapaMeTpbl GOPMHPYEMEIX CIIOEB H H3/ICIHi

IIpow3BOMMTE aHANW3 W ONpefeNATh NPHYAHEI OTKIOHEHHS IIapaMeTpOB

(OpPMHPYEMBIX CTPYKTYD

TIpon3BOUTE pacueThl PEXUMOB TEXHOIOTHIECKHX OIepanuit

PazpaGaThBaTh onepalOHHBIE TEXHOJIOTHYECKHE KapThl

IIpom3BOANTE aHAIH3 DPHHKA TEXHOIOTHYECKOTO H  aHATMTHYECKOTO

o0opyioBaHMS

TOTOBUTH HAayYHO-TEXHHAYECKHE OTYETHl, MNyONHKalMH IO pe3yIbTaTaM

BBHIIOIHEHHBIX HCCIICA0BaHAH

T'OTOBHTH MaTepPHANIH! IO 33aMHATE 0OHEKTOB HHTEIUIEKTYALHOR COOCTBEHHOCTH
HeoGxomuMbte Texnonoruueckuif KaaccHPUKaTOp MOPOHU3BOACTBA MHKPO- M HAHOPA3MEPHBIX
3HAHUS IJIEKTPOMEXAHIYECKHUX CHCTEM

Tlomoxennsa Equnol cucTeMbl TEXHOJIOTHYECKOH OATOTOBKH IIPOU3BOACTBA

C'raHz[ame 1 KaTaJIOTH Ha CPEACTBA TEXHOJIOTHICCKOro OCHAINCHU S

MarepuansHEe U TPYAOBEIE HOPMATHBHI

MupoBeie AocTIDKEHHS B 00iacTH pa3paboTKM MHKpPO- M HaHOpasMEPHBIX
3JIEKTPOMEXaHUYECKUX CHCTEM
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OH3MKO-XHMAYECKAE OCHOBHI H OrpaHHYCHUS 6a3oBHIX TCXHOJIOI'PI'-IOCKMX%
OpOonecCOB HAHOJJICKTPOHUKH

OcHOBHI (hH3AKH HAHOPA3MEPHBIX IIEHOK

XapaxTepHCTHKE NPOAYKIHMH JIHAEPOB B 00NaCTH IPOM3BOACTBA MHKDO- H
HAHOPa3MEPHBIX NEKTPOMEXaHUYECKHX CHCTEM

IIpennasnadenne, coBpeMeHHbIE BUABI 000pYIOBaHHA JIA NIPOBEZICHHUS aHAIA3a
H H3MEpEHHI apaMeTpoB HaHOpa3MePHBIX 00BEKTOB

Meronsr kOHTpONA ©0a30BBHIX TEXHOJOTHYECKHX IIPOLECCOB IPOU3BOJCTBA
MHKpO- H HAHOPa3MEPHBIX JIEKTPOMEXaHHIECKHX CHCTEM

Texanaueckuii aHTHIACKHA#H 351K B 00,1aCTH HaHO- H MHKPOCHCTEMHOH TEXHUKH

TpeGoBaHuA CHCTEMBI 3KOJIOTHIECKOTO MEHEDKMEHTA U CHCTEMBI MEHEIDKMEHTA
TIPOM3BOACTBEHHOM 6E30IIaCHOCTH H 3H0POBBS

Hpyrue
XapaKTEePHCTHKHA

3.5.2. Tpyaosas Gpynxmus

Brmonnenne MEPONPAATHA 10 Vposenb

Haumeroeanue | BHEAPEHHMIO pa3paboTaHHBIX mporeccoB H | Kox | E/02.7 (NOXYpOBEHB) 7

MapHmpyToB B CEpHIHOE IPOU3BOJICTBO KBaTHQHKALHH

TIpoucxoxnenue
TpynoBoi# QyHKIMH

3auMCTBOBaHO M3
OpHIHHANA

Opwrusan X

Kon opurananma  PermcrpanmoHHBIR! HOMep
npodeccHOHANBLHOTO
CTaHjapTa

Tpynossie aeiicTBug

Opranu3anus paGoT HO 3anmycKy pa3paboTaHHBIX TEXHOJOIHYECKHX IIPONECCOB H
MAapIIpyTOB H3TOTOBJEHHS MHKPO- M HAaHOPa3MEpHBIX 3JIEKTPOMEXaHHIECKHX
CHCTEM

MonrotoBka TEXHMYECKOTO 3afaHHd Ha MPOM3BOACTBO HIH  3aKymKy
HECTaHJapTHOTrO 0GOopyZOBaHAL

Hposenerme IIyCKOHaJIaAOIHbBIX pa60T HOBOI'O H MOJCPHHA3SHPOBAHHOI'O
TEXHOJOTHYCCKOT O o6opynona1-mx M TEXHOJIOTHYECKOH OCHACTKH

PazpaboTka IAHAPOBKH 10 PeKOHCTPYKIMH IPOH3BOJCTBEHHBIX Y1aCTKOB

TloaroroBka HCXOFHBIX AAHHBIX I pacdeTra HOpPM pacxona MaTCpPHAIOB Ha
H3JEIHe, HOpM Tpyda Ha HOBBIC TCXHOJIOTHYECKHE TPONECChL

PaspaGoTka TEXHHKO-JKOHOMHYECKOro OGOCHOBAaHHS BHEAPEHHS HOBBHIX
MAaTepHalioB, TEXHOIOTHIECKOT0 H aHAIMTHIECKOro 000pyI0BaBHS H IIPOLIECCOB

OtpaGoTKa HECTAHAAPTHEIX ONEPAIAi TeXHOJIOTHH H3TOTOBICHAS

Hccnenopanre BIHAHHA TapaMETPOB TEXHOJIOTHYECKUX ONEpalyi Ha BEIXOJHbIE
XapaKTePUCTHKH " HaJIEXKHOCTh MHKpO- 2 HAHOPa3MEPHEBIX
3JIEKTPOMEXAHHYECKHX CHCTEM

CGop ¥ aHanu3 CraTACTHYEeCKHX [JaHHHX o© pa3bpoce mapamerpom
TeXHOJIOTAYECKUX ONepalii W ero BIHAHWM Ha XapaKTEPUCTHKH MHKPO- H
HAHOPAa3MEPHBIX EKTPOMEXaHHIECKHX CHCTEM

Opram{?.anml pa3pa60‘ncn TEXHOJOTHIECKOH JOKYMEHTAallUH Ha HOBHIC
TEXHOJOTHICCKHE ITPOLICCCEL 1 MOOYJIH

Heobxoaumsie
yMeHHA

InasupoBaTh S9KCIEpHMEHTAILHBIC pabOTHl M OIEHUBATh X TPYAOEMKOCTh

MopnenupoBare ¥  TOTOBHTh TECTOBHIE CTPYKTYPH U1 aTTecTamuM
TEXHOJIOTHICSCKHX Ollepanyii ¥ obopymoBaHAs

Onpenensts 3KOHOMHYECKYIO IeNeco00Opa3sHOCTh W PHCKM BHEAPEHHS HOBOTO
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TEXHOJIOTAYECKOr0o 000pYAOBaHMA U TEXHOMOTHHN

PaboTaTh ¢ KOHTPOJILHO-H3MEPUTEIBHEIM 000pYIOBaHHEM

OcyniecTBISTh KOHTPOJE ¥ IIPOM3BOJUTE H3MEPEHHS napaMeTpoB GOpMHAPYEMBIX
CTPYKTYp Ha K@KIOM TEXHOJOTMYECKOM 3Talleé H3TOTOBICHHS MHKDPO- H
HAHOPa3MEPHEIX TEKTPOMEXaHHIECKUX CHCTEM

OcCyIecTBIATh TeXHOJIOFUYECKHI HAI30p

PaboTaTh ¢ KOHCTPYKTOPCKOM, TEXHOJIOTHIECKOH JOKyMeHTaIuel

HPOBO,T.CHTB TaTCHTHBIC NCCICAOBAaHUSA K 0(1)OpMJIﬂTL 3as4BKH Ha BbIaqy IIAaTCHTOB

®opMupoBaTE KOHKYPCHBIE 3aIBKH Ha IPOBEACHHE HAYTHO-HCCIIENOBATEIBCKAX
¥ ONBITHO-KOHCTPYKTOPCKHUX paboT

Heobxomumzie

MeToas! aHAIH3a TEXHOJIOTHIECKHX cpel

3HaHUA

HocrauoBenus, pacnopsKEHsd, HIPHUKa3bl, METOOUYCCKHE H HOPMATUBHLIC
MaTepHaJIbl 110 TEXHOJIOTNYEeCKON IOATOTOBKE MPOMU3BOACTBA

TexaudecKue TpeGOBaHI/Iﬂ, IPEeabABISEMBIE K MaT€pUaiaM d rOTOBEIM MHKPO- H
HaHOPaSMEPHEIM JJICKTPOMEXaHUYCCKUM CUCTEMaM

MiupoBoit OIBIT pa3paboTKH TEXHOIOTHYECKHX HMPOLECCOB H3TOTOBIECHHS MHKPO-
¥ HAHOPa3MEpPHEIX HIEKTPOMEXaHUYECKUX CHCTEM

CoBpemeHHEIE BHABI O0OpYZOBaHUS JUIA NPOBEICHHS aHAIN3A M H3MEPeHHit
TapaMeTpoB HaHOpa3MepHEIX 00BHEKTOB

MeTtoas! KOHTPOJIA 6a30BEIX TEXHOJIOTHYECKAX IIPOLECCOB HAHOINCKTPOHUKH

CoBpeMEHHEIE MaTepHaibl, WCIONB3YEMblE B TPOH3BOACTBE MHKpO- H
HAHOPA3MEPHBIX JICKTPOMEXaHHYECKHX CHCTEM

PernaMeHTEHI ~ KOHTPOJIL  IapaMeTpoB  palOTHI  TEXHONOIHYECKOTO M
HU3MEPUTENBHOr0 O06OpyNOBaHHA, PEKHMOB IPOBEACHHS TEXHOJIOTHYECKHX
onepanmit

PeryaMeHTHI 4 METOBE KOHTPOJIA NapaMETPOB TCXHOJIOTHYCCKHX CpEX

OcHoBHBIE  TpeOOBaHUA  OpraHHM3alMH TpyZJa NPH  IPOCKTHPOBAHUH
TEXHOJOTHIECKHX IIPOLIECCOB

OrneparoHHble, MapIIPYTHEIE ¥ KOHTPOJIBHBIC KapThl peajH3yeMOro MapmipyTa
M3TOTOBJICHAS MUKPO- H HAHOPa3MEPHBIX 3IeKTPOMEXaHHIECKHAX CHCTEM

Texunueckuil anrniickuii 936IK B 0067aCTH HaHO- ¥ MEKPOCHCTEMHOH TEXHAKH

Tpe6ona.mm CHCTEMBI SKOJIOTHYCCKOro MCHCIDKMEHTA M CHCTEMBbI MCHCDKMCHTA
IIpOI/ISBOI[CTBeHHOﬁ 6€30IIacHOCTH U 3/10POBbA

Apyrue
| XapaKTEPHCTHKH

3.5.3. TpynoBan pynxmas

IlnanupoBanme pabor no
TIEPEOCHAMEHHIO TPOU3BOJCTBEHHBIX Vposenb

HamMeHoBaHue | Y9aCTKOB HOBBIMH TEXHOJIOTHYECKHM U Kox | E/03.7 (mozyposeHs) 7

aHANHTHYECKAM 06OpyNOBaHHEM, KBanupuKaLK
OCHACTKOH M MaTepHaJlaMi

IIpoucxoxaeHne TPYAOBOM Opuranan X 3auMCTBOBAHO M3
ysaknun OpMTHHANIA
Kon opurnnana  PervcrpammoHHEINH HOMep
IpodeCCHOHATLHOTO
CTaH#apTa
TpynoBsie nefictBus | AHaNH3 Y3KHX MECT pPealru3yeMoro TEXHOJOIMYECKOro IpoIlecca, BKIIIOYas

MEXKOIICpAUUOHHBIH ¥ BRIXOAHOH KOHTPOJIb
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@opMupoBaHHe HEpedHs HEOOXOMMMOro IS MOAEPHHU3AIMH TeXHOJIOTHIECKOTO
IIpoHecca TEXHOIOTHYECKOro, TECTOBOIO M aHATMTAYECKOro 000pyAOBaHHS

Paspaﬁonca, COIrNTacOBaHNEC H VYTBECPXKIACHHC TCXHHYECKOrO 3aJaHHd Ha
COBE€PIICHCTBOBAHHE CHCTEMBI TEXHOJOTHIECKOH TOATOTOBKH MNPOHU3BOACTBA

AHanH3 MpeaoXeHHuil MPOM3BONUTENEH — MOCTABIIMKOB TEXHOJOTHYECKOTQ,
HCIIBITATENHHOTO U AHAJIUTHIECKOrO 0G0pYI0BaHHAS

@dopMEpoBaHWe IUIAHOB 3aKyIIKM MM H3TOTOBNEHHS  HeoOXOZMMOTo
000pyIOBaHMS M OCHACTKH

BriGop, mnaHMpoBaHHE pasMelleHHA M pacCTaHOBKH OOOpYyZOBaHMA Ha
MPOH3BOJICTBEHHBIX IIOMIAMSX

Onpenenerre NOTPeGHOCTH B CHEIHATLHOM TEXHONOTHYECKOH OCRacTke M
IIPOEKTHPOBAHUE CIIENHAIEHON TEXHOIOTHYeCKOM OCHACTKH

HopmyupoBanue HeOGXOAMMBIX I MOAEPHU3AMH TEXHOJOIHYECKOTO Ipolecca
3aTpar TPyAa, MaTepHasIoB K SHEPTHH

Pa3pa60TKa TEXHAKO-3KOHOMHYECCKOTI'O oGocHOBaHAA I.ICJ'ICCOOGP%HOCTH
INCPCOCHAIICHUA NPOU3BOACTBEHHBIX YIaCTKOB

PaspaboTka  pexkoMeHIZanpifi IO  COBEPIICHCTBOBAHHMIO  OpraHM3allHH
IpOW3BOACTBA M TpyJa, aialTallid MX K YCJIOBHAM H3rOTOBJICHHSA HOBOH
HPOAYKIAH U TEXHOJIOTHH

PazpaboTka, cornacoBaHWe M YTBepXKIEHHEe TEXHMYECKOTO 3aJaHus Ha
HePeOCHAIIEHNE ITPOU3BOACTBEHHEIX YIACTKOB

Heob6xoaumeie
YMEHHS

[Ipou3BOMMTE CPaBHUTENBHYIO OLEHKY COMOCTABIAEMBIX TEXHOJOTHIECKHX
HPOIECCOB

OnpenensaTs TeXHONOTHYECKYIO Ce0ECTOMMOCTh ¥ YCTaHABIMBATE SKOHOMHYECKH
nenecoobpasHblii 066eM TOZOBOTO IIPOM3BOACTBA MHKPO- M HAHOPa3MEPHBIX
9JICKTPOMEXaHMYECKHX CHCTEM

Ompenensate TpeboBaHHsS K OGOPYHOBAHMIO, TEXHOJNOTHYECKOH OCHACTKe,
CpeAcTBaM aBTOMaTH3amM¥ il obecmedeHHs TpeOyeMbIX INapaMeTpoB H
PEeXHMOB TEXHOJIOTHYECKHX ONepanuii

Pa3pabaThBaTe TEXHOJOIMYECKYI0O H KOHCTPYKTOPCKYIO JOKYMEHTalHIO B
COOTBETCTBHM C TPEOOBAHMAMH HOPMATHBHEIX JJIOKYMEHTOB

AHaJIHSHpOBaTB TEXHUYICCKHE NPCVIOKCHHUA H IMIPOCKTBI IO oﬁopy,aosaﬂmo,
TEXHOJIOTUYECKOH OCHACTKe, CpeACTBAaM AaBTOMATH3allMM HAa COOTBETCTBHC
TpeﬁOBaHKSIM TEXHHYCCKOI'0 3aaHUs

Heo6xoauMelie
yMeHUA

IIpunmuner aHamusza 3¢¢EKTHBHOTO  HCHOMB30BAHHA  TEXHOJIOTHIECKOTO
obopynoBanms

OCHOBHBIE ~TEXHHYECKHE XapaKTEPHCTHKH ¥ OCOGEHHOCTH MHKpO- H
HaHOPa3MEPHBIX 3ICKTPOMEXAHUIECKHX CHCTEM

Ba3oBeie TEXHONOIHYECKHE IIPOLECCHI [IPOU3BOACTBA MUKPO- H HAHOPa3MEPHBIX
AJICKTPOMEXAHUYCCKHX CHCTEM, OCHOBHBIC napaMeTpbl )/ PECXAMBI
TCXHOJIOTHYCCKHUX onepajmﬁ

XapaKTepHCTHKH HCIONB3YEMOTo 00OpYHOBaHHS, TEXHOJOTHIECKOH OCHACTKH,
CPCI[CTB aBTOMAaTH3alluH

HopMaTruBHBIE TOKYMEHTHI Ha pa3paboTKy KOHCTPYKTOPCKOH, TEXHONOTHIECKOH
M KCIUIYaTAllHOHHOM JOKYMEHTALIMI

TexHuuecKuit aHTTHIECKMi S3BIK B 06JIaCTH HAHO- ¥ MEKPOCHCTEMHOH TEXHHKH

TpeGOBamm CHCTEMBI JKOJIOTHYECKOI'0 MEHECIXKMEHTA H CHCTEMbI MCHCDKMCHTA
l'IpOH3B0,ZICTB€I{HOI71 6e30MacHOCTH | 30POBEA

Hpyrue

XapaKTePUCTUKH
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IV. Ceenenus 06 opranuzanuax — paspadorunkax npogeccHoOHaJILHOTO CTAHAAPTA

4.1. OTBeTCTBeHHAR OpraHEM3anMA-pa3paboTink

®ony uHpacTPYKTYpHEIX H 00pasoBarensHbX nporpamm (POCHAHO), ropox Mocksa

T'enepanbHBIL JHPEKTOD Caunapenko Annpeit ['eHHaaReBHY

4.2. HanMeHOBaHHNA OpraHm3alnii-paspaboTinkos

1 | O6mepoccuiickoe o6bequHenne paGoToaateneit «Poccuiickuii COr03 MPOMBIIUIEHHHKOB H
npenpHHAMaTeNei», ropox Mocksa

AHO «HanmoHaisHOE areHTCTBO pasBHTHA kBaMdnkamuii», ropos Mocksa

AO «3eneHorpanckuii HAaHOTEXHOJIOTHIECKHH EHTpP», ropox Mockea

AO «HMVIMD u Muxpon», ropox Mocksa

AO (IIKK «Mmunannp», ropon Mocksa

AOQ «Poccniickas 27eKTpoHHKaY», ropox Mocksa

OI'AOY BO «HaunoHanbHEIH HCClIeOBATEMbCKAN YHHBEpCHTET «MOCKOBCKHH HHCTHTYT
3JIEKTPOHHOM TeXHUKMY, ropox Mockea

NN R TWiN

®OI'AOV BIIO «Canxt-IleTepGyprekmit rocyAapcTBEHHBIN /IEKTPOTEXHHYECKHH YHHBEPCHTET
«JIOTH» um. B. .Y nesnosa (Jlennna), ropon Canxr-TlerepOypr

[ee]

9 | ®I'BY «Hayuro-nponsBojcTBeHHBIT KoMiLtexe « Texnomoruuecknii neaTp» MUOT», ropox
Mocksa

10 | ®I'BY «Hayuno-Hccne0BaTEIbCKMI HECTUTYT TPYAA ¥ COHANBHOTO CTPaXOBAHHUSY, TOPOX
Mocksa

! Ofmepoccrtickuit KIACCHYUKATOP 3AHATHIE

2 O6mepoccuitcKit KI1aCCH(HUKATOP BUAOB 9KOHOMIYECKO# AEATEIIEHOCTH.

? [puxas Mmmsapascoupaseuta Poccrn ot 12 anpens 2011 r. Ne 3021 «O6 yTsepiqIcHEA nNepedHell BpCRHbX ¥ (H)
OMAcHBIX MPOM3BOACTBEHHBIX (aKTOPOB H PaGoT, PH BEIIONHEHUH KOTOPHIX MPOBOAATCA 06A3aTeIbHEIE PeABAPUTEILHEIE A
NEPHONUYECKHE MEMHIMHCKHE OCMOTphl (obcnenoBanus), M Ilopsanxa npoBegeHHS OGA3ATENBHBIX NPEABAPHTENBHBLIX H
MEepHOAMIECKAX MEIMITHHCKHX OCMOTpOoB (06cmenoBaniif) paGoTHUKOB, 3aHATRIX HA THKEJRX paboTax W Ha paGorax c
BpeIHBIMH M (WIH) ONAaCHHIMH YCINOBHAMH Tpylda» (3aperucrpuposa MmumocroM Poccun 21 okmabpa 2011 r.,
perucTpaloHHelt Ne 22111), ¢ M3MEHEHHAMH, BHECEHHLIMH NpHKa3saMH Mumnsapasa Poccun ot 15 Max 2013 r. Ne 2968
(3apeructpupopa Mumocrom Pocchu 3 wrons 2013 r., perscrpanmonseit Ne 28970), u or 5 nmekabpa 2014 r. Ne 801x
Ssapemc'rpnponan Mumoctom Poccun 3 pespans 2015 r., peructpaumonnnit Ne 35848).

ITpukas Pocrexnansopa or 29 supaps 2007 r. Ne 37 «O nopsuxe NOArOTOBKY M aTTECTANUH PAaGOTHHKOB OpraHW3ammii,
MORHAM30PHEX DefepanbHOl ciykbe Mo 3K0NOrHYecKoMy, TEXHONOTHYECKOMY H aTOMHOMY Haj3opy» (3aperucTpHpOBaH
MumoctoM Poccuu 22 Mapta 2007 r., perrcTpaumonHsiit Ne 9133), ¢ H3MeHEHUSMH, BHECEHHKIMH NPHKazaMu PocrexHamsopa
or 5 mona 2007 r. Ne 450 (3aperucrpupoBan Mumtoctrom Poccuu 23 moms 2007 r., perucTpanHonuEnt Ne 9881), ot 27
asrycta 2010 r. Ne823 (3apermcrpupoBaH MmmoctoM Poccim 7 cenrsbps 2010 r., perucrpammoRHBIH Ne 18370), ot 15
nexabpsa 2011 r. Ne 714 (3apeructpupoBaH Mumioctom Poccuu 8 despans 2012 r., perncrpauvonssiit Ne 23166), ot 19
neka6ps 2012 r. Ne 739 (3apeructprposan MumoctoM Poccam 5 anpens 2013 r., peructpaunoHnsii Ne 28002), ot 6 aexabps
2013 r. Ne 591 (3apeructpupoBan MumioctoM Poccuu 14 mapta 2014 r., peructpammormriis Ne 31601), or 30 mons 2015 r.
Ne 251 (3apeructpuposas MumocroM Poccru 27 wons 2015 r., peructpamuonnsii Ne 38208).

% Emunesit KeanAQUKaMORHEIH CIIPABOTHHK AODKHOCTE# PyKOBOJIATENEH, CHENMACTOB U APYTHX CTy)AIHX
$ O6mepoccniicknii knaccHdpuKaTOp Npodeccit paGoTHX, JOIKHOCTEN CIYXANTAX B TAPUGHEIX Pa3pAMiOB.
7 O6mepocciickmit KIacCHHKATOP CIeUHATBHOCTEH 10 06pa30BaHHAI0.
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