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III. XapakTepucTHka 0600eHHBIX TPYAOBLIX PyHKIIMi

3.1. O606mennas TpyaoBas pyHKIHS

MOIICJ’II/IPOBaHHe TECXHOJIOTHUCCKNX
MOJYJIEH B IPOIIECCOB JJIA IIPOH3BOICTBA

Haumenosanue Ay pox A p a2 Kon A YpoBeHb 6
MHKpO- X HaHOPa3MEPHBIX KBaTHpUKALHH
QJICKTPOMEXAaHHYICCKRX CHCTCM

IIpoucxoxnenue

06001meHHo# TpYHOBOIH . Opurunan X | 3auMcTBOBaHO W3 OpHUTHHANA

$yHKIMH

Kon PerucrpamoHsssiii HoMep

OpUrHHaJa  NPOdeCCHOHATBLHOTO
craHnapTa

Bo3MoxHbBIE HANMEHOBaHUS
JOJDKHOCTEH, npodeccuii

HnxeHep-3eKTPOHUK IO MOAETAPOBAHUIO

TpeboBanus
o0pa3oBaHMIO U 00YUYEHHIO

Briciiee o0pa3oBanue — OakagaBpuar

TpeboBanus K ONBITY
IIPaKTH4ECKOH paboThl

Oco0brpie ycrmoBus oImycKa K
pabote

IMpoxoxaeHne 00s3aTeNBHBIX NpeIBApUTENbHBIX (IIPH IOCTYIUICHAHN Ha
paboTy) u HepuOaIMIECKUX MEIUIIMHCKHAX OCMOTpOB (06cnenoBanuit), a
TakKe BHEOYEPEIHBIX MEIUIIMHCKUX OCMOTPOB (06cae10BaHuit) B
HOPAIKE, YCTAHOBICHHOM 3aKOHOAATENbCTBOM Poccuiickoit Deneparuu
VIHCTPYKTaX IO OXpaHe TpyJa”

3

Hpyrue xapakTepucTHKA

JlomonHuTeNsHEIE MpodecCHOHANBHBIE IPOrpaMMbI — IPOTPaMMEbI
HOBBIMIECHNUS KBATHGHKAINY 110 TpodITIO AeSTEeILHOCTH

ZIOIIOJIHI/ITCHLHBIC XapaKTCPHUCTHKH:

HaumeHnoBanue 6a30B0i rpymniisl, JODKHOCTH

Hanmenosanue 10KyMenTa Kon (mpodeccun) WM cHENUAILHOCTH

OK3 2111 OHU3UKA ¥ aCTPOHOMEI
2141 WmxeHeps! B IPOMBIIUICHHOCTH M Ha IPOM3BOICTBE
2144 VmkeHepbl-MeXaHUKH
2152 VmKeHepsl-31eKTPOHUKH

EKC’ - VHxeHep-TEXHOJIOT (TEXHOJIOT)

OKITATP® 22854 VmxeBep-TeXHonor
22864 Hmxenep-31eKTpoHIK

OKCO’ 150600 MarepnajioBeIeHAE H TEXHOJIOTHS HOBBIX MaTepHAJIOB

210100 ONEeKTPOHUKA i MUKPOSJIEKTPOHHKA

210108 MukpocucTeMHas TEXHUKA

210200 IIpoekTHpOBaHUE M TEXHOJIOTHS SJIEKTPOHHBIX CPEJICTB

210600 Hanorexnomnorns




3.1.1. Tpynosas ¢pyHKUNS

AHann3 KOHCTPYKUHH U TEXHOJIOTHM
HM3TOTOBJICHUS MUKPO- ¥ HAHOpa3MEPHBIX YposeHb
HanvenoBanue | 3JEKTPOMEXAHUUECKHX CHCTEM IO Kopx |A/01.6 | (nomyposens) 6
CYIIECTBYIOIMM MCTOYHHKAM KBanuuKaLyy
nHpopMauH
gg}c::;);;meﬂne TpYHOBOH Opurmsan X (B)SI;InrwI:;Baﬁzano u3
Kon opurunana PeructpaliMOHHBIH
HOMED
npodecCHOHANTBEHOTO
CTaHzapTa

TpynoBsie neiicTBus

ITorck M cHcTeMaTH3alyd HAYYHBIX CBEICHHH O KOHCTPYKIUSIX, MaTepHalaX,
MapIIpyTaX H3TOTOBJIECHHS M OOOPYHOBaHHMH, HCIONIB3YEMBIX UL CO3HAaHUSL
MHKPO- ¥ HAHOPa3MEPHBIX JIEKTPOMEXaHHIECKAX CHCTEM

ConocTaBieHne XapakKTepUCTUK ¥ NapaMeTpoB CYIECTBYIONIMX KOHCTPYKIMH
MMKpPO- H HAHOPa3MEPHBIX DIEKTPOMEXaHUYECKHX CHCTEM H HCIOJL3yEMBIX B
HHX MAaTepHajloB, HEOOXOAMMBIX JUI1 MX M3TOTOBICHHS TEXHOJOIMYECKHX
IpOUEeCCOB ¥ 000PYAOBaHHS

Pa3pa60TKa TEXHHKO-3KOHOMHYECKOT0  000CHOBaHUSA BBI60pa aHajora
CO3/1aBacMBIX MHUKPO- H HAHOPA3MEPHBIX 3JIEKTPOMEXaHUICCKNX CHCTCM

IIpoBeicHHE CpaBHHUTEIHHOH TEXHHKO-3KOHOMHMYECKOM OIEHKHM TaKTHKO-
TEXHAYECKHX IapaMeTPOB W OSKCIUIyaTAllMOHHBIX IIOKAa3aTejlei BBRIOPaHHBIX
CTPYKTYPHBIX H MPHHIMIIHATGHEIX CXEM KOHCTPYKTHBHBIX DEIICHHH MHKpO- H
HAHOPa3MEPHBIX IEKTPOMEXAHHUECKHX CHCTEM ‘

AHamu3 q)HSI/I‘ICCKI/IX N TCXHOJIOTHYCCKMX IIPHHIIUIIOB, 3aJIOKCHHBIX B
KOHCTPYKIHUIO BJICK'I‘pOMexaHI/I‘ICCKOﬁ CHCTCMbI

AHanmM3 CyIECTBYIONMX METOJOB H MapuIpyTOB (OPMHPOBAHHSI MHKPO- H
HAHOCTPYKTYP, BXOASAMIMX B KOHCTPYKIHIO MHKpPO- H HAHOPa3MEPHBIX
3JIEKTPOMEXAHMIECKUX CHCTEM, a TAakKe CBOWCTB MaTEpHalOB M HX
KOMOMHALKH, BXOJAIIMX B KOHCTPYKIHIO H OIpPeAeIIOMHUX paboTy

PaspaGoTka TpeOoBaHmii K (H3UKO-TEXHOJOTHYECKHM H KOHCTPYKTHBHEBIM
XapaKTEepUCTHKAM JJIEMEHTOB KOHCTPYKIIMH MHKPO- H HAHOPa3MEPHBIX
IIEKTPOMEXAHNIECKHAX CHCTEM

Heob6xomuMelie yMeHHS

Pa6oTaTh ¢ IeYaTHHIMHE M 3IEKTPOHHBIMYA HCTOYHMKAMH HH(OpMaIiu

OGpabaTsiBaTh M CHCTEMATH3UPOBATh MOITYICHHYIO HHPOPMANHIO 10 MUKPO- U
HAHOPa3MePHBIM JJIEKTPOMEXAHUIECKIM CHCTEMaM

Onpenensn*s IICPCOCKTUBHEBIC HAIpPaBIICHUI HAY4HBIX HCCICAOBAHUA H
pa3pa60T0K, CBA3aHHBIX C CO3JaHHEM MHKpPO- H  HaHOPasMCEpPHBIX
JJICKTPOMEXAHAICCKHUX CUCTEM

BBIABIATE HauOOJIee BAKHBIC IapaMeTphl M XapaKTEPHUCTHKH MEPCIIEKTHBHBIX
KOHCTPYKIIHI, MAaTEpHAIOB, TEXHOJIIOTHIECKHX IPOIIECCOB M 000PYI0BaHHs

dopMyIMpoBaTh KPHTEPHH CPaBHEHHS CYIIECTBYIOIIMX H IEPCOEKTHBHBIX
KOHCTPYKI[Hii, MaTepHaliOB, TEXHOJIOTMYECKHX HPONECCOB H 00OpyNOBaHHs,
HCIIOJIB3YEMBIX B TIPOHM3BOACTBE  MHKpO- %} HAHOPa3MEPHBIX
INIEKTPOMEXAHNIECKIX CHCTEM

AHaM3MpOBaTh KOHCTPYKIIMIO M TEXHOJOTHIO M3TOTOBJICHHS MHKDPO- H
HAHOPa3MEPHBIX JJIEKTPOMEXaHWYECKAX CHCTEM, BBIABIATH INPOOIEMHBIE
9JIEMEHTHI ¥ YIACTKH

Heo0OxoauMele 3HaHIS

CTpyKTypa CYIIECTBYIOIMIMX KOHCTPYKIIHH M TEXHOJOIMYECKHX IIPOLECCOB
TPOM3BOJICTBAa MUKPO- X HAHOPA3MEPHBIX 3IEKTPOMEXaHHYECKHUX CHCTEM
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MI/IPOBI:IC JOCTHXXCHHUA B obnacTu pa3pa60TKn H IIPOH3BOACTBA MHKPO- H
HaHOPAa3MEPHBIX JJICKTPOMEXaHUICCKUX CUCTEM

XapaKTepUCTHKH NPOAYKIHH JHACPOB B OOJNACTH IPOHM3BOLCTBA MHKpO- H
HAHOPa3MEPHBIX HIEKTPOMEXaHUIECKHX CHCTEM

ba3zoBele  TEXHOJOTHYECKHE ITPOLECCHI, OGOPYIIOBaHI/IC H MapmpyTsl
H3TOTOBJICHUS MHUKPO- H HAHOPAa3MEPHBIX JJICKTPOMEXAaHNUYCCKUX CHCTEM

Meroasl,  MapmpyTRl H cpeacTBa  HTpHOOPHO-TEXHONOTHIECKOTO
MOJIEJIMPOBAHUSA TEXHOJOTHYECKMX IIPOHECCOB, MOAYJNEH W MapuipyTOB
H3TOTOBJICHAS MUKPO- ¥ HAHOPAa3MEPHBIX JIEKTPOMEXAaHUIECKUX CACTEM

MeTtoant pacdera, NpPOEKTHpPOBaHUA, KOHCTPYHPOBAHHMA H MOACpPHH3aLHH
MHKpPO- H HAHOPA3MEPHBIX JJICKTPOMEXAHHICCKHX CHCTEM C HUCIIOJIB30BaHUCM
CHCTEM aBTOMATH3HPOBAHHOTO NPOCKTUPOBAaHNA H KOMIBIOTCPHLIX CPCACTB

Meroguxn IIPOCKTHPOBAHUAA CJIOJKHBIX MHKPO- 54 HaHOPasMCPHBIX
SNICKTPOMEXAHHICCKUX CUCTCM

Texuauyeckuit aHrTUHCKMI 31K B 00J1aCTH HAHO- U MHKpOCI/ICTCMHOﬁ TCXHHUKHA

TPCGOBaHI/ISI CHCTEMBI 3KOJIOTHYCCKOI'O MCHECIDKMCHTA H CHCTCMBI
MCHCIDKMCHTA HpOH3BOI[CTBCHHOﬁ 0€30IacCHOCTH H 3J0POBLS

Apyrue
XapaKTEPUCTHUKU

3.1.2. Tpynosas pyHkous

Omnpenenenue 3TanoB H3rOTOBICHUS
JNEKTPOMEXAHUIECKOH CUCTEMBI,
dopMEpoBaHHE MEpedHs 060PYI0BAHHS U Yposenk

HauMeHOBaHME Kon | A/02.6 | (momypoBeHs) 6
MOCJIEIOBATEIILHOCTH HEOOXOTUMBIX JId KBATHUKALHN
€€ U3TOTOBJICHUS TEXHOJIOTUYECKUX
MOJyJICH ¥ €qUHUYHEIX onlepaiui

IIpoucxoxmeHue CTBO

p XL Opursman X 3auMCTBOBAHO U3
TpynoBoii $pyBKIMH OpUrdHANIa
Kon opurunana Perncrpanmonssii
HOMeEp
po(hecCHOHAIBLHOTO
CTaHpapTa

TpynoBsle neiicreus

AHamus TpeGoBaHMEt K (H3HKO-TEXHOJOTHYECKAM H KOHCTPYKTHBHBIM
XapaKTepHCTHKAM DJJIEMEHTOB KOHCTPYKIMH MHKPO- H HaHOPa3MEpPHBIX
2JIEKTPOMEXaHUIECKHX CHCTEM

Knaccupukanus # rpynnupoBaHde OOBEKTOB IPOM3BOACTBA MHKPO- H
HAHOPa3MEPHBIX JIEKTPOMEXaHUIECKUX CHCTEM

KonugecrBeHHast OLCHKA T pynn 00BEKTOB IIpoOU3BOACTBA MHKPO- H
HaHOPa3MCPHLBIX IJICKTPOMCXaHHICCKNX CUCTEM

BriGop 6a30BOro THIIOBOTO TEXHOJOFMYECKOIO IIpollecca H3rOTOBJICHHUS
MHKPO- ¥ HAHOPa3MEPHBIX JNEKTPOMEXaHMIECKUX CUCTEM

Br16op TexHOMOrMYeCKO# 6a3bl s MPOM3BOACTBA MUKPO- ¥ HAHOPA3MEPHBIX
JIEKTPOMEXAHUIECKIX CHCTEM

Pa3paGoTka OIMCaHWS OCHOBHBIX 3TallOB H3TOTOBJIEHHH, a Takke Habopa
HEOOXOMMMBIX  JUIS  HpOU3BOACTBA = MHKpPO- M HAHOPa3MEPHBIX
3JIEKTPOMEXAHUYECKUX CHCTEM 0a30BBIX TEXHOJIOFMYECKHMX MOZAYJIEH M IpyIn
€IMHUYHBIX TEXHOJOTHYECKUX onepanyii, BXOAJIIMX B HX COCTaB

Pa3paboTka TEXHHYECKOTO 3a/iaHHsl Ha NpoBeieHHe paboT 0 MOJAEIMPOBAHHIO
TEXHOJOIMUECKHX Omepanuii, MoayJIeH M MapUIpyTa M3TOTOBJICHHS MHKPO- H
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HaHOPA3MCPHBIX 3JICKTPOMEXaHUICCKUX CHCTCM

HeobxomxuMble yMeHHS

Cobuparh ¥ aHAIM3UPOBATh HAYYHO-TEXHWYECKYI0O HHQOpPMAIMIO IO
HCIIOJIE3YEMBIM KOHCTPYKHHAM MHKPO- ) HaHOPa3MEPHBIX
3NEKTPOMEXAHUYIECKHX CHCTEM, NpHHIMIAM HX pPabOThl, HCIONB3YyEMBIM
MaTeprajiaM B METOZlaM M3TrOTOBJICHUS

PaspabarriBaTh pabouue IDTaHBI M IPOrpaMMBbI IPOBEAEHHS KOHCTPYKTOPCKO-
TEXHOJIOTHIECKUX HCCIIENOBaHUI

Onpenenars nean U GOPMYIHPOBATh 3a3]ja9¥ MOIETHPOBAHUA H pa3paGOTKH
TEXHOJIOTHYECKHX IIPOIIECCOB, TEXHOJOTHYECKHX MOIyleH M MapIIpyTOB
H3TOTOBJICHHMS MHUKPO- M HAHOPAa3MEPHBIX 3JIEKTPOMEXaHUYECKHX CHCTEM

Pa3pabaTriBaTh TEXHHUECKME 3aJaHHs Ha HCCICIOBAaHMA M DPa3paboTKy
TEXHONIOTMIECKHX MOMyJeH H IPOIEeCCOB IPOH3BOACTBA MHKpPO- H
HAHOPa3MEPHBIX ICKTPOMEXaHNIECKHX CHCTEM

PaboTaTh B cOCTaBe NPOEKTHOMN IPYIIIEI

Omnpenenars Buj, NOPSJOK HPOBEIEHHS X OCHOBHBIE TEXHOJOTHYECKHE
apaMeTphl onepanuit

I'OTOBHTH HAayYHO-TEXHHYECKME OTYETHl, NyOIMKalMd 10 pe3yibTaraMm
BBINOJIHEHHEBIX HCCIIEAOBAaHUHM

I'oToBUTH MATCPHUAJILI IO 3allUTC 00BEKTOB I/IHTCJIJ'ICKTYEUIBHO?I COOCTBEHHOCTH

Heo6xoauMEele 3HaHNA

Ba3oBele HpHUHIUIG GYHKIIMOHHPOBAHHS M KOHCTPYKIMH THIIOBBIX MHKPO- H
HAHOPa3MEPHBIX JIEKTPOMEXAHUIECKHIX CHCTEM

OCHOBBI MaTCpUAJIOBCACHAA

OCHOBBI MUKPOMEXAHHKH U COpoMaTta

IMpuHmMOEl paGoTEI M BO3MOXHOCTH 00OpYZOBaHHSA, HCIIONL3YEMOIO IIpH
MPOU3BOACTBE MUKPO- ¥ HAHOPA3MEPHBIX JICKTPOMEXAHUUECKUX CHCTEM

BazoBrie TexHoJOrHYECKHE OTpONECChl ¥ MapHIpyThl H3rOTOBJIICHHS MHKPO- H
HaHOPaA3MCPHEIX JJIEKTPOMEXAHHICCKUX CUCTEM

Du3UKO-XMMUYECKHE  IPOLECChl, 3al0KEHHBIE B  OCHOBYy  0a30BBIX
TEXHOJIOTHIECKUX OMepanuii, OCHOBHbIE BXONHBIE M BBIXOJHBIE IapamMeTphbl
TEXHOJIOTHIECKHX OIEPalfif, HCIOJB3YEMBIX NPH IPOHU3BOJCTBE MHKPO- H
HAHOPa3MEPHBIX MIEKTPOMEXaHMIECKHX CHCTEM

OcHoBHEIE CBOHCTBa MaTECpHAJIOB, UCIOJb3YEMBIX B THIIOBBIX KOHCTPYKITHAX
MHKPO- 1 HAHOPAa3MEPHBIX JJICKTPOMCXAHHICCKUX CUCTEM

Meroast pacuera ImapaMeTpoB H OCHOBHBIX XapaKTCPHCTHK MOIICJICﬁ,
HCNIOJIb3YEMBIX IIpu IpOCKTUPOBAHUN MHKpPO- u HaHOpa3sMCPHBIX
AJICKTPOMEXaHHICCKHX CHCTEM

OCHOBHEIE OpOrpaMMHBIC KOMIIJIEKCHI, HCIIOJIB3YEMBIC IJId MOACITHMPOBAHMSA
TEXHOJOTHICCKHX IpoaeccoB b5 MapmpyToB Co31aHusd  MHKpPO- H
HAHOPAZMEPHLIX IJICKTPOMEXAHMUCCKUX CHCTEM

TexHu4ecKuit aHrTHICKHIT A3BIK B 006JJaCTH HAHO- 1 MUKPOCHCTEMHOM TEXHUKH

Tpe60BaHI/I$I CHCTEMBI 3KOJOTHYCCKOIo MEHCIUKMECHTA u CHUCTCMBI
MCHCIDKMCHTA HpOI/ISBO,T.ICTBCHHOﬁ 0€30IacHOCTH U 340POBbs

Jpyrue

XapPaKTCPUCTHKH




3.1.3. TpynoBas pyHxmusi

MopenupoBanue u pacyeT TpeOyeMbIX YpoBens

HaumeHoBanue | BXOJHBIX U BBIXOJHBIX [TApaMeTPOB Koxn [{A/03.6 | (nomyposeHs) 6

TEXHOJIOTHYECKHX OIepauuii KBaTMUKaIuH

Hpoucxoxnenne
TpyAoBOM GyHKIMH

X 3alMCTBOBaHO H3

Opwuranan
OpHIUHaIA

Kox opurmaana PerncrparmpoHHsIit
HOMeEp
1podecCHOHATBLHOTO
cTaHAapTa

Tpynossie
JCHCTBHA

AHanmu3 TEXHOJOTMYECKON MOKYMEHTAIlMH M BBIAEIECHHE CTPYKTYpOOOpasyIOIHX
onepanui, rpynn onepamuii WM TEXHOJIOIHIECKUX OJIOKOB

cDOpMPIpOBaHI/Ie MoI€M TEXHOJOrHYECCKOTrOo Mapmipyra B Cpeaec I'IpI/IGOpHO-
TCXHOJIOTHICCKOr0 MOICITHPOBAHNA

Kamm6poBka mapameTpoB Mozelneill TeXHOJOTHIECKHX OIEpaldii 10 HMEIOMIMMCS
9KCIIEpHMEHTABHBIM [JaHHHIM B COOTBETCTBHH C TPEOOBAHUSIMH TEXHHYECKOTO
3aaHus

Ananus PE3yNbTaTOB MOJACIUPOBAHHA W IIOATOTOBKa pCKOMeH,Z[aJ.[I/Iﬁ 1o
IIOCJIENOBATCIILHOCTAM U PEXXHUMaM TCXHOJIOTHYECKUX onepaunﬁ

Pa3zpaboTka TexHWYECKHMX TpeOOBaHHMH K XapaKTepHCTHKaM (yHKIHOHAIBHBIX
ClIoeB, napaMeTpaM (YHKIHOHAIBHBIX 3JEMEHTOB, BXOIHBIM H BBIXOJHBIM
IapamMeTpaM TEXHOJIOTHYECKUX MOAYJIeH U onepaluii

@opmyimpoBaHHe Lelel ¥ 3afad MOpoBeleHHS pPaboT MO SKCIEPUMEHTATBHOM
pa3paboOTKe  TEXHOJIOTMYECKMX  IIPOIECCOB  IPOU3BOJACTBA  MHKPO- H
HAHOPa3MEPHBIX DJIEKTPOMEXAHUIECKUX CHCTEM

Pa3paboTka TeXHHIECKOro 3a/laHKs Ha pa3pabOTKy MapIIPYTHHIX U ONEPAllHOHHBIX
KapT IPOM3BOJACTBa MUKpPO- H HAaHOPa3MEPHBIX JIEKTPOMEXaHHIECKUX CHCTEM Ha
OCHOBE IPOBEJICHHOTO aHAJIM3a ¥ AaHHBIX MOJCJIMPOBAHAA

Heo6xoamMeIe
YMEHHS

CocTaBniaTh TEXHONOTHYECKMH MapmpyT Ha S3BIKE BBICOKOIO  YPOBHS
COOTBETCTBYIOIIEH CHCTEMBI aBTOMAaTH3UPOBAHHOTO IPOCKTHPOBAHHS

BuzyanusupoBars pe3ynbTaThl MOAEITHPOBAHHUS

ITpousBoauTh KATHOPOBKY IAapaMETPOB MOJIeIIel TEXHOJOTHIECKAX OIepaluii

AHaJIH3HpOBaTT> pe3ynbTarbl MOIXCIUPOBAHUA KU TI'OTOBHTH PEKOMEHAAUHH IIO
3KCHepI/IMCHTaJ'II>HOI71 0Tp360TKe TEXHOJIOTHICCKHX PEXHNMOB

BBI6PIpaTB MCTOOHKH U CpCACTBA MOACITIHPOBAHNA TCXHOJIOIHICCKHUX ITPOLICCCOB

IIpon3BOOUTE KOMIIBIOTEpPHOE MOIEIMpPOBaHHE 0a30BBIX TEXHOJIOTMYECKHX
MPOLIECCOB, HCHONB3YEMBIX JJA H3TOTOBIICHHUS MHKPO- M HaHOpPa3MEPHBIX
3NEKTPOMEXAaHNIECKHUX CACTEM

Hcnons30BaTh (I)YHKI.II’IOHEUILHLIG BOSMOXHOCTH HPOrpaMMHBIX IIaK€TOB CHCTCM
l'IpPI60pH0-TeXHOJIOI‘I/I‘ICCKOI‘O MOIOCIINPOBaHUA

Pa3pabarsiBath paboume IUIAHBI M MPOTPaMMEI IPOBEINECHUS KOHCTPYKTOPCKO-
TEXHOJIOTMYECKHUX HCCIICIOBAHMM

P a3paGaTHBaTL TCXHHYCCKHE 3allaHhs Ha OJKCICPHMCHTAIBHYIO pa3pa60TKy
TCXHOJOTHYCCKHAX  IIPOLUECCOB. IPOU3BOJICTBA MHKPO- H  HaHOPaAsMCPHBIX
AJCKTPOMEXAHNYCCKHUX CHCTEM

CocTaBiATh HAY4YHO-TEXHHYECKHE OTYETBHl, IYOJHMKAMHA IO pe3yiabTaTaMm
BBIIIOJIHEHHBIX HCCIIEIOBaHUH

HeobxonumMmsie
3HaHUI

Metoasl, MapoIpyThl U CpeACcTBa IPUOOPHO-TEXHOIIOFHYECKOTO MOIETHMPOBAHUS
TEXHOJIOTHUECKMX INPOIECCOB, MOAYJEH M MapHIpyTOB HM3TOTOBJICHHS MHKpO- H
HAHOPa3MEPHBIX IEKTPOMEXaHWIECKHX CHCTEM




9

CTpykTypa CYIECTBYIOIIMX KOHCTPYKIMH MHKpPO- M  HaHOPa3MEPHHIX
3JIEKTPOMEXAHUIECKUX CHCTEM

MmupoBble IOCTHXEHHS B 00JacTH pa3pabOTKH M IPOM3BOACTBA MHKPO- H
HaHOpPa3MEPHBIX JICKTPOMEXaHUYECKHX CHCTEM

MeTouKH 1 IPUEMbI HayJHOI'0 HCCIIETOBAHMS

BazoBble TEXHOJOTHYECKHE MPOLECCHL, 000PYAOBaHUE M MAPIIPYTH H3rOTOBIICHH
MHKPO- ¥ HAHOPa3MEpPHBIX IEKTPOMEXaHUUECKHX CHCTEM

HayuHble HampaBlieHHS pasBUTHS pa3pabOTKH, NMPOH3BOACTBA H IIPHMEHEHHS
MHKPO- H HAaHOPa3MEPHBIX 3IEKTPOMEXaHMYECKUX CHCTEM

MeToauKH NMPOEKTHPOBAaHMS CJIOKHBIX TEXHHYECKAX MHKDPO- M HaHOPasMEPHBIX
3NEKTPOMEXAHUIECKIX CHCTEM

Meroauku pacyera SKOHOMHIECKOH 3(Q(EeKTHBHOCTH TEXHOJOTHYECKHX MHKPO- H
HaHOPa3MEPHBIX HJIEKTPOMEXaHUIECKHUX IIPOLECCOB

Texauueckuit aHrHHACKAHI S35IK B 006JIaCTH HAHO- ¥ MEKPOCHCTEMHON TEXHHKH
TpeboBaHHSA CHCTEMBI 5KOJIOTHYECKOTO MEHEIKMEHTAa H CHCTEMBI MEHEJDKMCHTA
IIPOU3BOJICTBEHHOM 6€30TMaCHOCTH U 340POBbs

Apyrue -
XapaKTePUCTHKH

3.2. O6o0mennas TpyaoBas GpyHKnus

, Pa3paboTka TeXHOIOrHIECKOM

HavneHOBaEMe JIOKYMEHTAIMH UL IPOM3BOAICTBA MUKPO- | | p | Yposems 6
¥ HaHOPAa3MEPHBIX 3NEKTPOMEXaHHIECKUX KBRTH(UKALK
CHCTEM
Tpouciossens GOt | oy X | St
Kon opurusan: PermcrpanuoHHbIH
HOMED
npodecCHOHATIBHOTO
CTaHjxapra
Bo3morxHBIE WmxeHep-3IeKTPOHHUK 110 pa3paboTKe TEXHOIOTHIECKON TOKYMEHTALU!
Ha¥MEHOBaHUS
JIoJDKHOCTEH, mpodeccnit
TpeGoBanus x Bricmee oO6pa3oBanue — OakanaBpuaT
00pa3oBaHUIO ¥ 00Y3IEHHIO
TpebGoBaHUS K OIEBITY He Menee osHOrO0 rojia Ha HHKEHEPHO-TEXHUYECKUX JODKHOCTSX B
IpaKTHIeCKOH paboThI 00JIacTH IPOM3BOCTBA MUKPO- ¥ HAHOIEKTPOHHBIX YCTPOMCTB
Oco6rie ycnoBus gonycka | IIpoxoxaeHue o6s3aTelIbHBIX HpeABAPUTEILHEIX (IIPH HOCTYILICHHA Ha
K pabote paboTy) ¥ MEPHOAUIECKAX MEIUIIMHCKHX OCMOTPOB (00cnenoBaHuit), a
TaKXe BHEOYEpEeIHBIX METUIMHCKHUX OCMOTpPOB (06cIe10BaHuit) B
IOpPsIIIKe, YCTAaHOBIEHHOM 3aKOHOAATeNscTBOM Poccuiickoit ®denepanun
HrcTpykTak no oxpaHe Tpyaa
Jpyrue xapakTepHUCTHKA JlonoHuTEeNbHEIE TPOdECCHOHAIBHBIE IPOrPaMMBI — IPOrPaMMBI
MOBBIMIEHNS KBATH(OHUKAINH 10 TPOQHIIIO AESATETHHOCTH
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I[OHOJIHI/ITCJIBHLIC XapaKTECPUCTHKHU:

HaumenoBanue 6a30B0# IpyIInEl, JO/DKHOCTH

Hanmenosarue 0kymenTa Kon (mpodeccun) Wi ceHUAILHOCTH
OK3 2111 QOU3NKH ¥ aCTPOHOMEI
2141 WrxeHepsl B IPOMEIIUICHHOCTH M Ha IIPOU3BOJICTBE
2144 HHxeHephl-MEXaHUKHI
2152 HmxeHepsI-3JIeKTPOHUKH
EKC - WmkeHep-TeXHOJIOT (TEXHOJIOT)
OKIIATP 22854 HmxeHep-TexHOoIOr

22864 VHXeHep-31eKTPOHUK

OKCO

150600 MartepualloBeicHiE U TEXHOJIOTHS HOBBIX MaTEPHAJIOB

210100 OJIEKTPOHUKA U MHKPOIJIEKTPOHUKA

210108 MuxkpocucTeMHasl TEXHUKA

210200 ITpoexTHpOBaHNE U TEXHOJIOTHs 3JEKTPOHHBIX CPEICTB

210600 Hanorexnonorus

3.2.1. TpynoBas pyHKIHA

Hawmenoranue

Pa3paboTka METOUK aTTecTaIluy
TEXHOJIOTHIECKHX MPOLIECCOB, METOIUK
BXOJTHOTO M BHIXOJJHOTO
MEXKOIEPAIIHOHHOT0 KOHTPOJIS IIpH N ——
IIPOM3BOJCTBE MUKPO- H HAHOPa3MEPHBIX
JIIEKTPOMEXaHHIECKIX CHCTEM

VpoBers
Kon | B/01.6 | (monypoBens) 6

IIpoucxoxacuue
TPYHOBO# QyHKIMH

3anMMCTBOBAHO H3
Opurunan X
opurusana
Kox opurunana PervcTpauMoHHEIH HOMED
npo¢ecCHOHANBHOTO
cTaHJapTa

Tpynosele neficTBus

AHamm3 TEXHHIECKOro 3aJaHus II0 nmapaMe€TpaM HCXOIOHBIX MAaTECpHAIOB H
BBIIIOJTHCHH A OTACIIBHBIX onepalmﬁ upu HU3TrOTOBIICHHH MHKPO- u
HaHOPaSMECPHBIX SJICKTPOMEXaHHYCCKAX CHCTEM

PaspaGoTka  METOAMK  BXOXHOTO  KOHTPONS  (QYHKUHMOHANBHBEIX  H
TEXHOJOTMYECKUX CIIOEB, HCIOJB3YEMBIX B IIPOM3BOJACTBE MHKpPO- H
HAHOPa3MEPHBIX  JJIEKTPOMEXAaHWIECKHX CHCTEM: IIOAJIOKEK, METaJlIOB,
JA3JIEKTPUKOB

Pa3pa60TKa METOOHNK MEXKOIICPAITHOHHOTO KOHTPOJIA Ha TECTOBBIX CTPYKTYpaAX MU
JJIEMEHTaX MHKPO- H HAHOPA3MCPHBIX 3JICKTPOMEXaHHYECKHX CHCTEM

Pa3paboTka METOMK BBIXOJHOTO KOHTPOJA Ha TECTOBBIX CTPYKTYpax MHKpO- H
HAHOPa3MEPHBIX JIEKTPOMEXaHHIECKHX CHCTEM

dopmupoBaHne 0a3bl JaHHBIX BCEX BHJOB KOHTPOJLI

CrarucTHyeckas o0paGoTka JaHHEIX KOHTPONA ¢ OPOPMIICHHEM IIPOTOKOJIOB M
3aKIIIOYCHUH

Heo6xoamnMele
YMEHUS

Paborats Ha 060py110BaHI/II/I BXOQHOI'O, MEXKOIICPAIITMOHHOIO H BBIXOAHOTO
KOHTpPOJIA IIPH IIPON3BOJACTBE MHUKPO- H HAHOPA3MEPHBIX JICKTPOMCXAHHICCKAX
CHCTEM

AHaJIPIBI/IpOBaTB PE3YNBTATH MCTOAUK BXOJHOIO, BBIXOAHOTI'O,
MECKONICPATHOHHOTO KOHTPOA u TOTOBHTH PEKOMECH IAITMHT o
3KCl'ICpI/IMeHTaJII>HOI71 OTpaGOTKe TECXHOJIOTHICCKHX PCIKHUMOB
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BBIGI/IpaTB METOOMKHA BXOAHOIO, BBIXOJHOI'O, MECXKOIICPAIlMOHHOI'0 KOHTPOJIIA
nponecca MOACITUPOBAHUA TCXHOJIOTUYCCKHX IIPOIIECCOB

PaBpaﬁaTbIBaTB pa6orme INTaHBE KW I[OporpaMMbl IIPOBEACHHSA BXOOHOTO,
BBIXOAHOI0, MEXONCPAlMOHHOI0  KOHTpOJA  IIpoHecca MOICIHPOBAHHUA
TEXHOJOTHYICCKUX MUKPO- # HAHOPA3MEPHBIX JICKTPOMCXaHHYIECKHUX IPOUECCOB

Heobxonumere Mertons H3MEpEHHs IapaMeTpoB MHKpO- u HaHOPa3MEpHEIX

3HAHUSA 3NEKTPOMEXAHUYECKIX CHCTEM
Mertopl KOHTpOJIS OIEPAllHOHHBIX HapaMeTPOB TEXHOJOTHYECKHX MHKPO- H
HaHOPa3MEPHBIX 3JIEKTPOMEXaHNYECKHX TIPOLIECCOB
Meroasl HCCIENOBAaHUA XapaKTEPUCTUK (QYHKIHMOHAIBHBIX 3JIEMEHTOB H CIIOEB
MHUKPO- ¥ HAHOPa3MEPHBIX JIEKTPOMEXaHUUECKUX CHCTEM
TexHu4ecKuii aHITTMICKAI 351K B 0071aCTH HaHO- M MHKPOCHCTEMHOM TEXHMKH
TpeboBaHUS CHCTEMBI 9KOJOTHYECKOTO MEHE/DKMEHTA H CHCTEMBI MEHEIDKMEHTA
HPOU3BOACTBEHHOI 6€3011aCHOCTH H 310POBbS

Apyrue -

XapaKTEpUCTHKH

3.2.2. TpynoBas ¢pynkuus

CocTaBlieHHE ONIEPANMOHHBIX Yposennb
HamMeHOBAHHME | \anmipyTHEIX TEXHONOTHYECKHX KapT Kon | B/02.6 (nozyposerb) 6
KBaIH(UKaIH

IIpoucxoxkaecHue Tpyn0BOK

3anMCTBOBAHO H3
Opurunan X

dbyHKIMM OpHrHHanma
Kox opurunan: PerucrpatdoHHEBIN
HOMep
po$ecCHOHATHLHOTO
CTaHgapTa
TpynoBble neHCTBUA AHaIH3 KOHCTPYKTOPCKO#M JOKYMEHTAIHH H OIpeiesicHne 06beMa BBITyCKa
H3AEIUi
OTtpaboTtka TEXHOJIOTMYHOCTH MHKpO- u HaHOpa3MEePHBIX
ANEKTPOMEXAaHNICCKUX CUCTEM
BeiGop  TexHonormdyeckod ~ 0a3pl  MHKpPO- M HaHOPa3MEPHBIX

JJICKTPOMCXAHHUICCKUX CACTCM

CocraBieHde  MapmpyTHOTO,  ONEPalMOHHOTO H  MaphipyTHO-
OIIEPAIlMOHHOI'0 ONHCAHUH

CornacoBaHHe H YTBEpXKAEHHE MapHIpyTa H3TOTOBJICHHS] MHMKpPO- H
HAHOPa3MEPHBIX 3JIEKTPOMEXaHIMIECKUX CHCTEM

VYxkazaune TpeOoBaHH OXpaHBI TPyia ¥ OXpaHbl OKpYXaromeH cpesbl

Pacuer HOpM BpeMEeHH Ha NPOBEJCHHE TEXHOJOTMYECKHMX ONEpalui H
BCIIOMOTraTeILHBIX JelHCTBUH

OdopmiieHre TEXHOJOTHYECKOTro Ipollecca Ha OlaHKaX YCTaHOBJIEHHOMH
(GOpPMEI M B aBTOMATH3MPOBAHHOM CHCTEME YIPaBICHHUS IPOU3BOACTBOM

Heo6xoaumMblie ymMeHUs

PaboTaTh C HOpMAaTHBHOMN M KOHCTPYKTOPCKOHR JIOKyMEHTALIUEH

Paborarh B cHCTeMe aBTOMAaTH3alld{ IIPOCKTAPOBAHHUA IMOATOTOBKH
TEXHUYIECKOH JOKYMCHTaMH JUIA IIPONU3BOACTBA MUKPO- H HAHOPa3MCPHLIX
SJICKTPOMEXaHNICCKHX CHCTEM

PaGoTtats B aBTOMaTH3HpPOBaHHOH CHCTEME YIPAaBICHHSA IPOM3BOIACTBOM
MHKpPO- ¥ HAHOPa3MEPHBIX JIEKTPOMEXAHUIECKHX CHCTEM

Heob6xoaumMele 3uanus

TpeGoBanus cTaHAApPTOB IO pa3paboTKe NOKYMEHTAllHH HA COCTABJICHHE
OIIEPAIIMOHHBIX M MApIIPYTHBIX TEXHOJIOTHIECKHX KapT

Texnuueckue Tpe6OBaHI/I}I, OPENBABIIAEMEIC K H3TOTABJIMBACMBIM U3IC/IHSIM
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OCHOBHOE TEXHOJIOTHYECKOE o6opnyOBaHne A IIPHHIHAIIGI €TO pa60TI:I

TexHonormyeckue (akTOphl, BIUAIONIME HA TOYHOCTH BBINOJIHEHHA
onepauuii

HpI/IHIII/Il'IBI BLI60pa TEXHOJIOTHYCCKOI'O 060py,u;013aﬁwl H TEXHOJOTHUSCKOM
OCHACTKHN

THIIOBEIE TEXHOJOTHYECKUE PEXKHUMBL onepalmﬁ IpoOHU3BOACTBA MHKPO- H
HAHOPA3MCPHBIX JJICKTPOMEXaHNICCKUX CUCTEM

HopmatuBBI pacxo/ia ChIphs, MaTepHaJIOB, paboduXx cpes, SHEPTHH

Meroauku pacueTa HOPM BpeMEHH TEXHOJIOTHUECKHX ONepaiyii

Texnudgeckuii aHIAHACKHM S3bIK B 00acTH HaHO- M MHKPOCHCTEMHOMH
TEXHUKH

TpCGOBaHI/I}I CHCTEMBI J3KOJIOTHYCCKOr0 MCHCIKMCHTA H  CHCTCMBI
MCHCIKMCHTA HpOI/I3BOIICTBeHHOﬁ 6€3011aCHOCTH H 3J0pPOBbLA

Ipyrue xapakTepuCTHKHA

3.2.3. TpynoBas ¢pynknus

IIpoucxoxacHue TPy I0BOH
byHKIIH ‘

Pa3zpaboTka pernaMeHToB MEpPONIPUSATHI Yposenp
HaumeHoBaHuE | 110 apanm3y M YCTPAHEHHMIO IPHYHH Gpaka | KOA B/03.6 (moIypoBeHs) 6
KBUTH(HKALH
Opurmsar X 3aUMCTBOBAHO K3
OpUrHHAIa
Kon opurunan:  PermctpaliiOHHBINH
HOMeEp
npodeccuoHaNbHOTO
CTaHapTa

TpynoBsie neficTBUs

IIpoBeneHne M3MEpeHHM M CTAaTHCTHYECKOTO aHAIM3a I1apaMeTpOB
OTZAENBHBIX TEXHOJOIHIECKIX OLepanui

AHanu3 pe3yJIbTaTOB MOHHTOPHHra BBEIXOJHBIX IIApaMETPOB MHKpO- H
HAHOPa3MEPHBIX IEKTPOMEXAHHIECKUX CHCTEM

Ompenenenue OOHmMX MPUYAH OTKIOHEHWH IIapaMETpPOB MHKpO- H
HaHOpa3MePHBIX JIEKTPOMEXaHHIECKHIX CHCTEM

(I)OpMHPOBaHPIC rpynibl HHXCHCPOB-TCXHOJIOI'OB, OTBEYHAIOIIMX 34
KOHKPETHEIC OIlepalluu, JJi aHAJIM3a BOSMOXHBIX IIPHYWH OTKJIOHCHUH

Iloaroroska u NIpEACTABJICHUEC 3aKIIOYCHU 110 PE3YJIbTaTaM IIPOBCACHHOI'O
HACCICIOBAHNS

ITogroroBka M coOrjIacoBaHHE pCKOMCH,I[aHI/Ii;I II0 YCTPAaHCHHIO IIPHYHNH
OTKJIOHCHHUS ITapaMETPOB TEXHOJIOHYCCKOT0 ITponecca

[MoaroroBka MpeAIOXKEeHUH MO W3MEHEHHIO TEXHOJIOIMYECKOro Iporecca,
OOHOBIIEHHIO 000PYIOBaHHS, TEXHOJIOTMYECKOH TOKyMEHTAlluH

Ilogroroska HpﬁlIJ'IO)KCHI/Iﬁ oo H3MCHCHHIO opranusaluu
IIPOU3IBOACTBCHHOrO IIpolecca

Heo6xonuMele ymeHus

HpOI/ISBOIlI/ITB aHali3 MNpHYHH H OINpPeACiATE IIPUYHAHBI OTKIOHCHHA
IIapaMEeTPOB TEXHOJIOIHYCCKOro nponecca 0T 3aJaHHbIX

Pa3paGaTI>IBaTB PEKOMCHIAAIMH II0 YCTpPAaHCHHIO IIPpHYIHH OTKJIOHECHUS
IMapaMeTPOB TEXHOJIOTHYCCKOIO IIpoLecca

[Ipou3BOAMTE CTATHCTHYSCKUM aHATH3 NapaMEeTPOB TEXHOJIOTHIECKHX
omeparnuii ¥ IapaMeTpoB MUKPO- ¥ HAHOPa3MEPHBIX SIIEKTPOMEXaHHIECKUX
CHCTEM

HpI/IMeHSITB MCTOIUKN MCKONCPAallTMOHHOI'O KOHTPOJIA

HpI/IMeHSITI) METOOOJIOTHIO CHCTEMEBI MCHC/DKMEHTA KauCCTBa
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PaspalaTsiBaTh ONEpalMOHHBIE KapThl Ha IPOLECCH], MapIIPYTHBIE KapThl
H3TOTOBJICHHS MUKPO- H HAHOPa3MEPHBIX IEKTPOMEXaHHYECKUX CHCTEM

Heo6xoammele 3HaHUA HopMel 1O OTKIOHEHHIO MapaMeTpoB MHKpPO- H HaHOpa3MEPHBIX
SJIEKTPOMEXAHWYECKHX CHCTEM

TpeGosaums Eminoll cHCTEMBI TEXHOTIOTHYECKOH JOKyMeHTanuu ¥ EquHoi
CHCTEMBI TEXHOJIOTHYECKOH NOJTOTOBKH IIPOHU3BOACTBA

TexHonoruaeckue (akToprl, BIMIONME HA TOYHOCTH BEIIOJHEHMA
onepaunui

TumoBEle TEXHOJOTHIECKHE PEXHUMBI OIepallii NPOM3BOACTBA MHKDPO- H
HaHOPa3MEPHBIX IEKTPOMEXaHUUECKUX CHCTEM

TeXHUYecKHi aAHIMHACKHM S3bIK B O0JIACTH HAHO- M MHKPOCHCTEMHOH
TEXHUKH

TpeGoBaHHs CHCTEMBI 3KOJOTHMYECKOTO MEHEIKMEHTA M CHCTEMEI
MeHeDKMEHTA IPOU3BOJCTBEHHON 06€30I1aCHOCTH M 3I0POBbS

Jpyrie XxapakTepUCTHKH -

3.3. O600mennan TpyaoBasi pyHKIUSA

Pazpabotka MapnipyTa H3rOTOBICHMS
HammeHnopanue | MHKpPO- H HAHOPA3MEPHBIX Kon C VpoBeHs kBanmudpukanuy | 7
AJIEKTPOMEXaHNIECKUX CHCTEM

HCXO Ho|
Mponsongnns Soomomol | opus X | Jaeronsi
' Konm opurvHana  PerucrpaumoHHbIH
‘ HOMEpP
HpO(beCCI/IOHaJ'IBHOFO
cTaHjgapTa

Bo3MoxHBIE Benymuit HHXXEHEP-3IEKTPOHMK 1O pa3paboTKe MapipyTa

HaNMEHOBaHMS PykoBoauTens otaena

JOJDKHOCTEH, Tpodeccuii

TpeboBanus x Bricmiee o6pa3zoBanue — MarucTparypa

00pa3oBaHmMIO ¥ OOY4EHHIO |

TpeboBaHus K ONBITY He MeHee Tpex €T Ha HHKEHEPHO-TEXHUIECKHUX JOJDKHOCTAX B 0011acTH

IPaKTHIeCKOH paboThI MIPOM3BOJICTBA MHKPO- ¥ HAHOYIEKTPOHHBIX YCTPOHCTB

OcoOsie ycnosus nomycka | [Ipoxoxaerue oGs3aTeNbHbIX IPpeIBapUTEIbHBIX (IIPH IOCTYILUIEHHA Ha

K paboTe paboTy) H MEPHOAUYECKHX MEIUIMHCKAX OCMOTPOB (06cen0BaHuK), a
TaK)Ke BHEOYEPEIHBIX MEIUIMHCKAX OCMOTPOB (00CIen0Banuil) B
HOPSAKE, YCTAHOBJIEHHOM 3aKOHOJATeNCTBOM Poccuiickoit Penepaium
WHucTpykTax 1o oxpaHe Tpyza

Jpyrue xapakTepuCTHKH JlomonauTtensHele mpodeccHOHATBHBIE TPOrPaMMEIL — IPOrpaMMBbl
MOBBIIIEHAS KBAM(UKAIKHU 10 TPOPIITIO AEATEIBHOCTH

HOHOJIHI’ITCJIBHBIC XapaKTCPUCTHUKH:

HanmeHnoBanue 6a30Boi rpymnel, JO/DKHOCTH
HaumenoBanue 10KyMeHTa Kog
(mpodeccun) UM CIENHATLHOCTH
OK3 2111 OU3NKA ¥ aCTPOHOMBI
2141 WnxeHephl B IPOMBIIIJICHHOCTH ¥ Ha IIPOU3BOJICTBE
2144 HHKeHephI-MEXaHUKHU
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2152 WmxeHepsI-3JIeKTpPOHUKH
EKC WxeHep-TeXHOJIOT (TEXHOIIOT)
OKIIOTP 22854 HmkeHep-TeXHOIOT
22864 WmxeHep-31eKTPOHUK
OKCO 150600 MareprajloBeICHHE U TEXHOJIOIHs HOBBIX MaTepHAJIOB

210100 DJIEKTPOHUKA ¥ MUKPOSJIEKTPOHHKA

210108 MukpocucTeMHas TEXHHUKA

210200 IIpoexTHpOBaHNE U TEXHOJOTHS JJICKTPOHHBIX CPELICTB

210600 Hanorexuonorus

3.3.1. TpynoBas pyHKIHA

HaummMenoBanme

PaspaboTka 1 yTBepXKACHHE
TEXHHIECKOT'0 3aJIaHus Ha pa3paboTKy

MapipyTa i KOMIUIEKTa KBATHHKAHM
TEXHOJIOTHIECKOH JOKYMECHTAIHH

VpogeHn
Kox | C/01.7 (nomypoBeHs) 7

ITpoucxoxaeHne TpyZOBOH
byBHKIMH

3aMMCTBOBAHO W3
OpurnHan X
OpUTHHAJIA
Kop opurnmHana  PermcrpainoHHbIN HOMEp
npodeccHOHATHLHOTO
CTaBaapTa

TpynoBele neiicTBUs

AHamH3  pe3yNbTaTOB  MOJENMPOBAHHS  TEXHOJNOTHYECKMX  IPOLECCOB,
TEXHOJIOTMYECKAX MOIYJIeHl M MapumpyToB, a TakKe KOHCTPYKTOPCKOH
JOKYMEHTAIIMH MUKPO- 1 HAHOPa3MEPHBIX DIIEKTPOMEXaHHUECKHX CHCTEM

AHaiu3 pe3yABTATOB OKCIICPHMEHTANBHBIX HCCIEROBAaHMH IapaMeTpoB
TEXHOJIOTMYECKHUX MPOLECCOB U TEXHOJIOTHIECKAX MOAYIEH

TToaroToBKa TEXHMYECKOTO 3alaHWsd Ha pa3pabOTKy TEXHOIOTHYECKOH
JIOKYMEHTAIIMH C YIETOM TpeOOBaHUI KOHCTPYKTOPCKOH TOKyMEHTallUH

CornacoBaHue H YTBEPXKIACHUEC TCXHHUYCCKOI'O 33aJaHHA B COOTBETCTBHH C
periaMCcHTOM, NPHHATEIM B OpraHu3aniun

Heobxonumeie ymeHus

[Tpou3BOAUTE aHANW3 pE3yIHTATOB MOJICIHPOBAHUSA M 3KCIIEPUMEHTAIBHBIX
IPOBEPOK IapaMeTPOB TEXHOIOIMYECKHUX IIPOIECCOB M TEXHOJOTHYECKHX
MOZyJiel

OcymecTBIATh TEXHOJNIOTHYECKHMI Ham3op 3a pa3paboTkoif MapmipyTa H
KOMIUIEKTA TEXHOJIOTHIECKOM JOKYMEHTAHH

PaGotaTh ¢ HOKYMEHTalWe#d 110 MPOM3BOACTBY MHKPO- H HAHOpPa3MEPHBIX
DIIEKTPOMEXAHNIECKHUX CHCTEM

PaGoTaTh ¢ KOHTPOJILHO-U3MEPHUTEIHHEIM 000pyIOBaHHEM, HCHOIB3YEMOM B
HAHO3JIEKTPOHHOM IIPOM3BOJICTBE

HCO6XOI[PIMI>IC 3HaHHA

TpeboBanus k ¢opMaTy U HOPAAKY O(bopmnemm ONIEpallMOHHBIX KapT Ha
IIPOLIECCHl, MAPHIPYTHHIX KapT W3TOTOBICHHA MHKPO- M HaHOPa3MEPHBIX
NIEKTPOMEXAHHYECKHUX CHCTEM

VCTAaHOBIEHHBIE HOPMBI HAa  OTKIOHEHHS IapaMeTpoB  MEKPO- H
HAHOPa3MEPHBIX JIEKTPOMEXAHUIECKIX CHCTEM

TpeGoBanus emMHOM CHCTEMBI TEXHOJIOTMYECKOM IOKYMEHTAIMH M €IUHOMH
CHCTEMBI TEXHOJIOTHYECKON TOATOTOBKH IPOM3BOACTBA

TexHudeckue TpeOOBaHMSA, NPEABIBISIEMbIE K H3TOTABIMBACMBIM H3ZCIHAM,
OCHOBHOE TEXHOJIOTHIECKOEe 000pyAOBaHNE W IPHHIMIEBI €T0 paboThI

TexHomormyeckue (baKTOpLI, BIMAOIMAC HA TOYHOCTH BBIINOJTHCHUA onepaum‘«i,
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ITPHHUHAIIBL Bm60pa TEXHOJIOTHYCCKOI'O oGopynonamm U TEXHOJOTMYECKOHN
OCHAaCTKH, THIIOBBIC TCXHOJOIHYCCKHE PEKHMBI onepaunﬁ IIpOHU3BOACTBA
MHKpPO- H HAHOPA3MEPHBIX JJICKTPOMEXaHHYCCKUX CUCTEM

TexHOMOrHYECKHE CTaHIAPTHI U PEriIaMCHTHI OpraHu3aniy 10 IIPOHU3BOACTBY
MHKPO- A HAHOPA3MCPHBIX IJICKTPOMCXaHHICCKUX CUCTEM

TexHU9eCKHi aHTTIMIACKII S3BIK B 00J1aCTH HAHO- U MUKPOCHCTEMHOM TEXHUKH

Tpe60BaHI/ISI CHCTCMEBI OKOJIOTHYECKOI'O MCHCIDKMCHTA n CHCTEMBI
MECHCIDKMCHTA HpOHBBOHCTBCHHOfI' 6e30macHOCTH U 3/I0POBBA

Hpyrue
XapaKTePHUCTHUKH

3.3.2. TpyaoBas pyHKIHA

HanMmenoBaHue

OKCHepHUMeHTAIbHAS IIPOBEPKA
IPOIECCOB, MUKPO-MapHIPyTOB K
o0bequHEHHE UX B 0OIMit MapIipyT
H3TOTOBJIEHAS MUKPO- U S —
HaHOPa3MEpPHEIX
9JIEKTPOMEXaHNIECKHX CHCTEM

. Vposens
Kon | C/02.7 (nomypoBeHs) 7

MpoucxoxneHne
TpyZHOBOIf (hyHKIMH

3anMCTBOBAHO M3

OpuruHan X p———

Kon opurunana  PerucTpauioHHBIH HOMEp
npoecCHOHAIBEHOTO
CTAHIapTa

Tpynoseie neiictBus

[TnarnpoBaHye SKCIIEPIMEHTOB Ha pabounX MapTUAX IIaCTHH

PaspaboTka ympaBisfromux mporpamMM (Ind oOOpyAOBaHHS C YHCIOBBIM
OpOTpaMMHBEIM ~ YIIPaBJICHHEM), B OTIaAKe pa3pabOTaHHBIX MPOrpamm,
KOPPEKTHPOBKE HMX B Impollecce A0pabOTKH, COCTaBICHMM HHCTPYKLUHH IIO
paborte ¢ nporpaMmMaMu

IIpoBeneHre IKCIEPUMEHTATHHBIX HCCIENOBaHHH Ha TECTOBBIX CTPYKTYpax H
IUIACTHHAX  IMPOIECCOB  IPOM3BOACTBA  MHKpPO- H  HAHOPa3MEPHBIX
DIIEKTPOMEXAHNYECKHX CHCTEM

PaspaboTka METOMMK HCCIENOBAHUS M aHAIM3a IapaMeTpoB (POPMHPYEMBIX
CTPYXTYp  MpPOIECCOB  IPOM3BOACTBA  MHKPO- H  HaHOPa3MEPHBIX
IIEKTPOMEXAHUIECKHX CHCTEM _

KoHTpolb ¥ MpoBeJEHNWE H3MEPEeHWH BBHIXOAHBIX IapaMeTpoB H3JenMii Ha
KaKIOM TEXHOJOTHYECKOM dTalle MpPOM3BOJCTBA MHKpPO- M HAaHOPa3MEPHBIX
SJIEKTPOMEXAHNYECKHX CHCTEM

AHanu3 pe3yNbTaTOB IPOBEACHHUS 3KCHEPHMEHTATBHBIX paboT M paspaboTka
peKOMeHJaluil 10 BHEAPCHUIO HOBBIX TEXHOJIOTHYECKHX IPOLECCOB H
obopyoBaHuUs

AHam3 u OIIPCHACIICHNC MPUYHH OTKIIOHCHHA NapaMeTpPOB OT 3aJaHHBIX

KOHTpOJII: HaKOILICHHA CTAaTHCTHYCCKHUX JaHHBbIX Io HIPOBEACHHBIM
IKCIICPUMCHTaM

PaspaboTka TexXHHYeCKOro 3aJaHWs Ha pa3pabOTKy MapHmpyTHBIX H
OTepallMOHHBIX =~ KapT  [pPOM3BOJACTBA  MHKpPO- H  HaHOPa3MEPHBIX
9JIEKTPOMEXAHUYECKAX CHCTEM Ha OCHOBE IIPOBEJCHHOrO aHAIM3a H JaHHBIX
MOZIETAPOBaHHUS

HeobOxoauMure

Pa3pa6aTI>IBaTI> MCTOJHKHU HCCIICAOBAHUA H AHAJIA3a I1apaMETpOB




yMEHUS

(bOpMHPYEMBIX CTPYKTYD

HpOI/IBBO,Z[PITL H3MCPCHHU BBIXOJHBIX ITIAPpaMETPOB HU3ICTIHH

AHaIH3HPOBATh Pe3YIbTAThHl IKCIEPIMEHTAIBHEIX paboT

PaspabaTeIBaTh pEKOMEHITAM II0 BHEAPEHHIO HOBBIX TEXHOJIOTMYIECKHX
TPOLIECCOB H OOOpPYIOBaHHS MPOM3BOACTBA MHMKpPO- H HAHOPa3MEPHBIX
SIIEKTPOMEXAHUIECKHUX CUCTEM

Hp0H3BOI(I/ITB CTAaTHCTHYCCKHUM aHaIu3 SKCICPAMCHTAIBHBIX JAaHHBIX H
ONIPEACIATh TIPUYHNHEI OTKIIOHCHHA IIapaMCTPOB

HeoOxoaumble 3HAHUSA

Meros1, MapIIpyTHL ¥ CPEACTBA IPHOOPHO-TEXHOJOTHIECKOr0 MOAETHPOBAHUSA
TEXHOJIOTHYECKUX [IPOLECCOB, MOJYJIEH H MapUIPYTOB H3TOTOBIECHHUA MHKpPO- U
HAHOPa3MEPHBIX AIIEKTPOMEXAHMUIECKUX CHCTEM

CTpyKTypa CYMIECTBYIOMMX KOHCTPYKIMH MHKpPO- H HAHOPa3MEPHBIX
AIIEKTPOMEXAHUIECKHX CHCTEM

MpupoBsie NOCTHXEHHS B OOJacTH pa3pabOTKH H. MPOM3BOACTBA MMKpO- H
HAHOPA3MEPHBIX DIEKTPOMEXaHAYECKHX CHCTEM

bazoBrle  TEXHOJOrHYECKHE DpOIECCHI, 060pyn0BaHne n  MapHipyThl
H3TOTOBJICHUA MHKPO- 1 HAHOPA3SMCPHBIX ICKTPOMCXaHHICCKUX CHCTEM

Hay‘{HBIC HAIIpaBJICHHUA Pa3BHUTHA pa3pa60TKH, IIPOMU3BOJACTBA U IIPHMCHCHHA
MHKPO- 1 HAHOPa3SMCPHEIX 3JICKTPOMCXaHHICCKUX CUCTEM

Meroauka IIPOCKTHPOBAHUA CJIOXKHBIX TCXHHYCCKHX CHCTEM (cxeMa -
KOHCTPYKIOHA — TCXHOJIOI‘I/IH)

Metomuku pacyeta 3KOHOMHYECKOH 3((EKTHBHOCTH TEXHOIOTHYECKHX
MPOLECCOB -

Texauyeckuil aHMIUACKAI SI3BIK B 00J1aCTH HAHO- M MEKPOCHCTEMHOM TEXHUKH

Tpe6OBaHI/Iﬂ CHUCTEMBI IKOJIOrH4YCCKOI'O MCHECDKMCHTA 5 CHCTCMBI
MCHCIKMCHTa IIpOHBBOJICTBCHHOfI 0e30MacHOCTH B 300POBbEA

Apyrue
XapaKTEPUCTHKH

3.3.3. TpynoBasi pyukunst

®opmupoBaHue H yTBEPKICHHE

KOMIUIEKTA TEXHOJIIOTHYECKOH VpoBeHp
HakMeHoBaHue | TOKyMEHTAIIHH Ha MapIIpyT Kon | C/03.7 (monypoBeHs) 7
KBaIA(UKaUH

HN3TOTOBJICHHA MHKPO- H HAHOPA3MEPHBIX
JICKTPOMEXaHNICCKUX CHCTEM

[poucxoxneHue Tpya0Boi
$yHKIMR

3aBMCTBOBAHO H3
OpwuruHat X
OpHUrHHAJIA
Kopn opurudana  PermctpanuioHHbIH HOMEp
npoecCHOHATLHOTO
CTaHAapTa

Tpynosuie neiicTus

PazpaGoTka OIEpalHOHHEIX TEXHOJOTHYECKHX KapT Ha KaKAYI0 €XUHHILY
o0opyznoBaHus, 3aA€HCTBOBAaHHOIO B IMPOHU3BOJCTBE MHKpPO- H HAHOPA3MEPHBIX
JJIEKTPOMEXAHUIECKUX CUCTEM

IMoaroToBKa MPOTOKOJIA aHAIM3a SKOJOTHIECKUX ACIIEKTOB OIEpaIHii 10 CBOEMY
HaNpaBJICHUIO

®opmupoBanre ¢opM kapr cOopa HHPOPMAIMHE IO TEXHOJIOTHIECKUM
OTIEpanysIM CBOETO HaIpaBICHUS] ~ ,

Pa3zpaboTka MapOIpyTHEIX TEXHOJOTHYECKMX KapT H3TOTOBICHHS (pabodmx
nmapTuii, HepaboduX IUTaCTHH (HanmpuMep, Ui aTTeCTAallUH, pecTaBpallim))
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Pa3paboTka MIaHOB TEXHOJOTHYECKOro KOHTpois obopynoBaHus (rpadpuxu u
MapmipyThl, TpeOOBaHHS K IDIaCTHHaM JJId TIPOBEJCHMs  aTTecTalui
TEXHOJIOTHYECKUX IIPOIECCOB)

Hponeneﬁne COorjlaCOBaHMA H YTBCPXIACHUA TEXHOJIOTHIECKOM JOKYMCHTalUH

Heob6xonuMmbie Onpeneniatb 3KOHOMHYECKYIO LIENECOOOPa3sHOCTs BHEAPEHHH HOBOH TEXHHKHU H
YMEHHUS TEXHOJIOTHH ~
OuenuBaTh pHCKM BHEIpEHHUS HOBOTO 000pYIOBaHHs U IIpoliecca
H3Mepars snexTpodusndeckue napaMerpsl (OpMHPYEMBIX CIOECB H H3AEIHI
[Ipon3BoauTs aHaNW3 NPUYHMH U OHpPEACIATh NPUIHHBI OTKIOHEHHUS IapaMeTpOB
TEXHOJIOTHYECKUX ONlepalii ¥ XapaKTepHCTUK U3eIHs
OcymecTBAsATh  TEXHOJOTMYECKHH  HAg30p  INPOM3BOACTBA  MHKpO- H
HAHOPA3MEPHBIX ICKTPOMEXAHUYIECKUX CHCTEM
PaboTaTh ¢ KOHTPOJILHO-H3MEPHUTENBHBIM OOOPYJOBAaHHEM, HCIIOJIB3YEMBIM B
HaHOYIEKTPOHHOM IIPOU3BOACTBE
Heob6xonnmeie TpeboBanus x ¢opmary H mopsaky oGOpMIICHHS ONEpalMOHHBIX KapT Ha
3HAHAA NPOLECCH], MapIIPyTHBIX KapT M3TOTOBICHHS MHUKPO- H HAHOPa3MEPHBIX
JNEKTPOMEXaHUIECKHX CHCTEM
CranzapTsl oOpraHu3allii II0 TNPOU3BOACTBY MHKPO- H HaHOPa3MEPHBIX
3JIEKTPOMEXaHUYECKHX CHCTEM
Pernamentsr AoxymMeHTOO00pOTa OpraHU3alMyd 110 MPOM3BOACTBY MHKpPO- H
HaHOPA3MEPHBIX JIEKTPOMEXAHUIECKHX CHCTEM
TpeboBaHuS €AMHON CHCTEMBI TEXHOJIOTHYECKOH MOKYMEHTAllMM H €IMHOM
CHCTEMBl  TE€XHOJOTHMYEeCKOM  IIOATOTOBKH  IIPOM3BOICTBA  MHKPO- H
HAHOPAa3MEPHBIX JJIEKTPOMEXaHUIECKHX CHCTEM
Texnawdeckne TpeOOBaHHUA, NPEABABIIEMBIE K H3TOTABIMBAEMBIM H3JIEIHAM,
OCHOBHOE TEXHOJIOTHIecKoe 000pyZoBaHNe U IPUHLHUIEI €r0 paboTh
TexHuIecKnii aHTTHIACKHI A3BIK B 00J1aCTH HAHO- U MEKPOCUCTEMHON TEXHUKH
Tpe6GoBaHHA CHCTEMBI SKOJIOTHIECKOTO MEHEMKMEHTa H CHCTEMBI MEHEDKMEHTA
IPOM3BOACTBEHHOM 6€30M1aCHOCTH U 3/10pOBbS
Apyrue -
XapaKTePUCTHKHA

3.4. O6o0mennas TpyaoBasi pyHKus

ConpoBoXJieHNe IPOU3BOICTBEHHOTO
HKJIa A3TrOTOBJICHUA MHUKPO- H VporeHn
Hamverosanue | - P Kon D P 7
HaHOPAa3MEPHBIX INEKTPOMEXAaHNICCKUAX KBATHHUKALHUH
CHCTCM
ITpoucxoxaeHne
3auMCTBOBAHO U3
06061meHHO TPy HOBOM Opurusan X
OpHuruHaia
Gynxwmn
Kon opurnmnana  PerucTpanmoHHsIH HOMEp
npogeccHOHATEHOTO
cTaHxapTa
Bozmoxusie Benymuit mHkeHep-371eKTPOHUK O CONPOBOXIECHUIO
HauMCHOBaHHA P}’KOBOIIHTC.TIB oTacia
JOJDKHOCTEH,
npodeccuit
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TpeboBanus x
00pa3oBaHUIO U
00yJeHHIO

Bricmee o6pa3oBaHue — Marucrparypa

TpeboBaHHSA K OIBITY
TIPaKTHIECKO# paboTHI

He menee YETHIPEX JICT Ha MHIXKCHCPHO-TCXHHYECCKHUX NOJDKHOCTIAX B obnactn
IIPOHU3BOACTBA MUKPO- H HAHOJJICKTPOHHBIX YCTpOf;ICTB

Oco6rle yClIoBHS

Hpoxoxc,ueHHe 00s3aTENBHBIX IpE€ABapUTCIBbHBIX (l'[pI/I NIOCTYIUICHHUH Ha

Jionmycka K pabote paboTy) B HEPHOAWIECKUX MEIUIIMHCKIUX OCMOTPOB (00cne10BaHuil), a TakKe
BHEOYEpEIHBIX MEAUIUHCKHAX OCMOTPOB (06cieoBaHMi) B IIOPSJKE,
YCTaHOBJICHHOM 3aKOHOAaTeNscTBOM Poccuiickoit Menepanun
HHcTpykTax 1o oxpane Tpyaa

Hpyrue JononaurensHble mpodeccHoHaTbHBIE IPOrpaMMb] — ITPOrPaMMBbI IIOBHITIEHHUS

XapaKTEPUCTHKHI KBaIH(HUKAOUK IO NPOdITIO NS TENFHOCTH

I[OHOJIHI/IT CIIbHBIC XapaKTCPHUCTHKHA!

HammeHOBaH e JOKYMEHTa Kon HauMenoBanne 6a30B0ii rpymnibl, JOJDKHOCTH (TIpodeccun)
HJTH CTIENHAATBHOCTH

OK3 2111 ®DU3KUKHA B aCTPOHOMBI
2141 VxeHeps! B IPOMBIIUICHHOCTH M Ha IPOU3BOACTBE
2144 VHxeHephl-MeXaHuKH
2152 W HXeHepHI-3JIeKTPOHUKH

EKC - Wnxenep-TexHoJI0T (TEXHOJIOT)

OKIIATP 22854 MxeHep-TeXHOI0T
22864 MHxeHep-31eKTPOHUK

OKCO 150600 MarepualoBeicHAE ¥ TEXHOJIOTHSA HOBBIX MAaTEPHAJIOB
210100 OJIeKTPOHNKA U MHKPO3JIEKTPOHHKA
210108 MukpocucTeMHas TEXHHKA
210200 IIpoexTHpoBaHNE U TEXHOJIOTHS SJIEKTPOHHBIX CPEICTB
210600 HanortexHonorus

3.4.1. TpynoBas ¢pyHxknus

MOHHTOpHHF TEXHOJIOTHYCCKHUX v
pOBEHB
IIpo1CCCOB ITPOU3BOACTBA MHKPO- H
Hanmeropanue | T PON p ACTBA P Kon | D/01.7 (noayposeHs) 7
HaHOPAasMCPHHBIX 3JICKTPOMCXaHHICCKHAX KBaJlI/IQ)I/IKaHI/IH
CHCTCM
HCXOXKAEHHE HMCTBOBAHO U
IIpo KL Opuranan X 3anmc 3
TpyXOBOH GyHKIMA OpUrHHAIA
Kop opurvrana  PerucrpanpoHHeiii HoMep
npodeCcCHOHAIBHOTO
CTaHJapTa

TpynoBsie neticTBus

Pa3paboTka, corjlacoBaHHE H peajiu3alus IIpoHeAyp OpraHm3anud cbopa
uHpopMaid ¥ OOOOIEHMS CTAaTHCTHKH IIapaMeTpoB IO  MapIipyTy
H3TOTOBJICHHS MHUKPO- ¥ HAHOPa3MEPHBIX IEKTPOMEXaHHIECKUX CHCTEM

IIpoBenenne aHajM3a CTATHCTHKH IIapaMETPOB TEXHOJOTHMYECKMX ONEpalud H
napaMerpoB paboTel 060pyOBaHUS

Monutopuar paboTHl H yHpaBlieHHEe paboTOH OIEpaTopoB M HAIAA4MKOB
TEXHOJIOTHYECKOr0  OOOpYIOBaHWA, KOHTPONIb  MpPONENYpP  IPOBEICHHA
TEXHOJOTHYECKHX U KOHTPOJBHBIX OIIEpalldii, TPAHCIIOPTHPOBKH NapTHil MUKPO-
H HaHOPa3MEPHBIX IEKTPOMEXAHNUECKHX CHCTEM
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(I)I/IKCGJ.II/I}I, AQHAJIN3 H YCTPaHCHHUE NPUYIHH BBIX0Ja NapaMETPOB TEXHOJIOIHMICCKHX
onepaunﬁ 3a ONPEOCIICHHBIC TEXHOIOTI' UYECKOU I[OK}’MGHTaIII/IeI‘;I AHAITA30HbIL

BrigBnenue u aHaau3 IIPpUIHUH BO3HHKHOBCHHS 6pa1<a MHKPO- U HaHOPA3ZMEPHBIX
ICKTPOMEXaHNICCKHUX CHCTEM

PaspaboTka ® peamm3allii MEpONPHATHH 1O  YCTPAaHEHHIO IIPHIMH
TEXHOJIOTMYECKOr0 ¥ IIapaMeTpHUECKOro pa3bpoca mpH IpOU3BOJICTBE MHKPO- H
HAHOPa3MEPHBIX NEKTPOMEXaHUIECKUX CHCTEM

Heo0xoauMeie
YMEHHUS

I/IzMep;m, napaMeTpel (bopanyeMLIx CIIOCB M KOHCTPYKTHBHBIX JJIECMCHTOB H
IIOJTHOCTBHIO H3rOTOBJICHHBIX MHKPO- M HAHOPa3SMCPHBIX JJIEKTPOMEXAaHNYECCKHX
CHCTEM

HpOI/ISBOﬂI/ITB CTAaTUCTHYECKUM aHAIM3 M ONpeac/ATh IPHYNHBI OTKJIOHCHIA
napaMeTpoOB TEXHOJIOIMYCCKUX onepaunﬁ

OCYIIICCTBJDITI: TEXHOJIOTHYECKHUHI Haa30p OPOHU3BOACTBA MHKPO- H
HaHOPASMECPHBIX JICKTPOMEXAHNUCCKHX CHCTEM

PaboTtaTh ¢ KOHCTPYKTOPCKOM M TEXHOJOTHYECKOH JOKYMEHTAIIMEH

Pa6oTaTh ¢ KOHTPOJIFHO-H3MEPUTENBHBIM 000pyIOBaHHEM

Brigsisarte un AHANIM3UPOBATh DpPAa3JIMYHBIC BHABI H IIPHYHHBI BO3HHUKHOBCHHA
IIPOHU3BOACTBCHHOI'O 6pa1<a

ITnanupoBaTh HPOIECCH OpraHu3aluu cbopa B OGOOIICHHA CTATHCTHYECKMX
JIAHHBIX

HeobOxoauMmsie
3HAHUSA

MeToB! CTATHCTHIECKOTO aHAIH3a MapaMeTPoB TEXHOJOTHIECKUX IPOLECCOB M
(bYHKIHOHATBHBIX XapaKTepPUCTHK MHKpO- 73 HAHOPa3MEPHBIX
DIIEKTPOMEXAHHYECKHX CHCTEM

I/ICHOJIBS}’CMLIC B Oprasu3alyy ImporpaMMbl CTATHCTHUYCCKOI'O aHa/lnu3a

OHU3HKO-XUMHYECKHE OCOOEHHOCTH THIIOBBIX TEXHOJOTHYECKHX IIpoUcCCoB,
UCNOJB3YEMBIX B MapIupyTe H3TOTOBJICHHSA MHKPO- H HAHOPasMEPHBIX
AJICKTPOMEXaHUYCCKNX CUCTEM

OcHOBHBIE BHJIBI 6pa1<a MHKpPO- B HAHOPa3MEPHBIX 3JJIEKTPOMEXaHUICCKHX
CHCTEM U ITPAYHHBI €TI0 BOSHEKHOBCHUA

PernaMeHTHI  KOHTPOJII  IapaMeTpOB  TEXHOJOTMYECKHX  Omepanud
XapaKTEPUCTHK H3rOTOBJIEHHBIX MHKpO- " HAHOPa3MEPHBIX
JIEKTPOMEXAHNYECKHAX CHCTEM

OHepaI.II/IOHHBIC, MapIIpyTHBIC, KOMIUIEKTOBOYHBIC H KOHTPOJIBHBIC KapThl,
HCHOIb3YEMBIC B OpraHH3allii IIPOrpaMMB] CTaTUCTHYCCKOI'O aHaIn3a

Mertoap: KOHTpPOJIA IapaMETpPOB TECXHOJOTHYCCKUX onepaunﬁ IIpOKR3BOJACTBA
MHUKPO- B HAHOPA3MEPHEIX JICKTPOMEXaHHICCKHX CHCTCM

MeToanl UCIBITAHUN H ONpCACIICHUA XapaKTCPUCTUK MHKPO- H HAHOPa3MCPHBIX
IJICKTPOMCXAHUYICCKUX CUCTEM

TexHudecKuii aHrMICKHil S36IK B 00JIaCTH HAHO- 1 MUKPOCHCTEMHOM TEXHUKH

Tpe60BaHn${ CHCTEMBEI 3KOJIOTHYCCKOI'0 MCHEDKMEHTA H CHCTEMBI MCHCDKMCHTA
HpOI/I3BOJICTBeHHOﬁ 0e30macHOCTH U 3A0pPOBEA

Hpyrue

XapaKTCPHUCTUKH
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3.4.2. Tpynosas pyHKkuus
Oprasu3zauus u NpoBeieHAe
MEPONPHUATHI TI0 06ecredeHIIo v
OBEHb
IMPOMN3BOJACTBA MUKPO- H HAHOPa3MEPHBIX P
Haumenosamme | P a P p p Koxn | D/02.7 (nomypoBeHS) 7
AJICKTPOMEXAHUYCCKHX CHCTEM KBATHHKALHH
He00X0IUMOM OCHACTKOM U pacXOJHBIMHU
MaTepuajiaMu
IIpoucxoxaeHn
p EHUE Opranan X 3auMCTBOBAHO H3
TpYA0BOi GYHKUIH OpHIrHHajIa
Kog opurunana  PerucrpaltMoHHBIH HOMED
npo¢ecCHOHATBHOTO
CTaHJapTa

- TpynoBsle aeiicTBHS

Onuncanue HOMEHKIATYPEL M pacyet moTpebIeHNus pacXOAHBIX MaTepHaIOB I
K108 TEXHOJIOTHIECKO! W KOHTPOJIBLHO-H3MEPUTEIBHOM ONepaiuy

Omnpenenenne mnepeuHs HEOOXOAMMOH U1 peaiH3alldd TEXHOJIOTHYECKHX
olepanuii ¥ MapIIpyTa OCHACTKH, YPOBHS e€ H3HOca ¥ (POPMHpPOBaHHE 3aKaza
Ha ee IPHOOPETEHNE M H3TOTOBICHHE

q)OpMI/II)OBaHI/Ie n noxada 3adBKH Ha  pacXOAHBIC MaT€pHallsl B
COOTBETCTBYIOILYIO CIIY. )K6y OpraHu3anuu

HeoOxomumeie
yMEHUA

PaccuutnBaTh IIOTpeGJIeHIrIC MaTr€puajioB IJIL obecriedeHrs TEXHOJIOIHIECKOTO
y4JacTka HEOOXO0THMBIMH MareprajJlaMy ¥ pcarcHTaMHu

PaGotaTh ¢ KOHCTPYKTOPCKOM H  TEXHOJNOIMYECKOH  JOKyMeHTaruei
HIPOU3BO/ICTBA MUKPO- M HAHOPa3MEPHHIX IEKTPOMEXAaHHYECKHAX CHCTEM

OcymecTBIITh KOHTPOJIb CBOSBPEMEHHOTO 00eCTedeH s 3alacHBIMHU YacTIMH U
MaTepHalaMu

Bectu JEJIOBYIO ICPCHUCKY

Heob6xouMele 3HaHUS

TpebGoBanusd K MaTepHAILHO-TEXHUYECKOMY OOECIEUEHHIO TEXHOJIOIHYECKOro
obopynoBaHus

OcobeHHoCcTH 6a30BBIX TEXHOJIOTHYECKHX IIPOLECCOB IIPOM3BOICTBA MHKPO- U
HaHOPa3MEPHEIX JIEKTPOMEXaHHIECKHX CHCTEM

PernamenTtsr lIOK}’MCHTOOGOpOT& OpraHu3ali 10 IIPOM3BOACTBY MHKpPO- H
HAaHOPA3SMECPHEIX JJICKTPOMEXaHHICCKHUX CHCTEM

HOpMH pacXoaAoBaHHA MATCpHAJIOB IMPOHU3BOJACTBA MHUKPO- M HAHOPasMCPHBIX
JICKTPOMEXAHNICCKUX CHCTEM

TexHu4YeCcKH# aHNTMIACKHH S3BIK B 00JIaCTH HAHO- ¥ MHKPOCHCTEMHON TEXHHKH

TpC6OBaHI/DI CHCTEMBI SKOJIOTHYECKOTI0O MECHEDKMCHTA U CHCTEMBI MCHE/DKMEHTA
IIpOHSBOI[CTBCHHOﬁ 6€30IaCHOCTH | 340POBb

HApyrne

XapakTCPUCTHKH
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3.4.3. TpynoBasi pynkums

AHaimm3 ¥ ycTpaHEeHHE IpUYHH VpoBens
HaumenoBaHue | OTKJIOHEHMH BBIXOIHBIX [1apaMETPOB Kon | D/03.7 (monypoBeHs) 7
TEXHOJIOTMYECKOH onepanuu KpaipuKanuy
OHCXOXKTE
IIp OXIeHHe | Operuman X 3auMCTBOBaHO U3
TPYHAOBOH QYHKIMH OpUTHHAJIA
Kon opurunana  PerrmcTpanMoHHEIH HOMEp
NpoheCcCHOHAILHOTO
CTaHzapTa

Tpynoseie pelicTBrs

CrarucTuyeckuil aHaM3 KoJeOaHU! apaMeTPOB TEXHOJIOTHIECKHX OIeparuil u
PEXHMMOB pabOTHI 000PYIOBAHHUS

MoHMTOpPHHT ¥ aHaIW3 JEATEeNbHOCTH  OHepaTopoB H  HAIaqYHKOB
TEXHOJIOTHYECKOr0 000pyIOBaHHUS

IIpoBeneHne M3MepeHHHt BHIXOMHBIX IapaMeTPOB TEXHOJOTHYECKHX ONEpaluil U
aHaJTU3 ITOJYYECHHBIX PE3YIIbTaTOB

IlonroroBka pexOMEHIALHHA IO YCTPAaHEHHIO NMPHUIMH OTKJIOHEHHI MapamMeTpoB
TEXHOJIOTHYECKHX OINepaluii W XapaKTepUCTHK KOHEYHOTO H3JENHs, BHECECHHE
W3MEHEHHH B TEXHOJIOTHIECKHH IIPOLece

KoppexTnpoBka ympaBiMiOMIMX IOporpaMM A OOOpYyZOBaHHS C YHCIOBBIM
MpPOrpaMMHBIM  YIpaBJICHAEM, HW3MEHEHHEe HHCTpYKOHH 1o pabore ¢
IIporpaMMamMu

IloaroroBka 3aKmoueHUs MO pe3yjbTaTaM aHaiu3a MPHIHH TEXHOJOTHYECKUX
OTKJIOHCHHUA

Heo0OxomuMele
YMEHHSA

PaboTars ¢ KOHCTPYKTOPCKOM M TEXHOJIOTHYECKOH TOKYMEHTaUeH

PaboraTts ¢ KOHTPOJIbHO-U3MEPHUTECIIBHBIM 060py2[0BaHI/ICM IPpOU3BOACTBA MHKPO-
H HAHOPA3SMCPHEIX JJICKTPOMCXAHHYUCCKUX CUCTCM

BBIABIATH M aHATM3HPOBATH IPUYMHEI BOSHUKHOBEHUS Opaka

VamepaTh napaMeTpbl GOPMHAPYEMEIX CIIOEB M KOHCTPYKTHBHBIX 3JIEMEHTOB

HpOPI3BOIIPITB AHAJIA3 PEXHAMOB TEXHOJIOIHYECKOro IIpouecCca H OHnpeAciiTh
IIPUYIHHEI OTKIIOHCHHA ITIapaMCTPOB

HJIaHPIPOBaTL IPOoneCcCrl OpraHu3aluu c60pa H 0000OmIEHHS CTAaTHCTHYECKHX
JdaHHBbIX

Pa3pabatbiBaTh ¥ 0OpMIIATH pEKOMEHIANH IO YCTPaHEHHIo Opaka

Heobxoaumeie
3HAHUSI

ba3oBrIe TEXHONIOTHYECKHE oncpalun IIporu3BOACTBAa MHKPO- H HAHOPA3MCPHBIX
JJICKTPOMCXaHNUYECCKUX CUCTEM )

OU3NKO-XUMHIECKHE OCOOEHHOCTH IIPOLIECCOB, HCHOJIB3YEMBIX IIPH BBIIIOJIHCHHA
TCXHOJIOTHYCCKUX onepaunﬁ

Ilpuanunel  paboTel M KOHCTPYKIMH HCHONB3YEMOTo OOOpYNOBaHHS H
HU3MEPHUTEJILHBIX IpHOOpPOB

OU3NKO-XUMHIECKHE CBOMCTBA MaTEPHATIOB H 0COOEHHOCTH KOHCTpYKI.IHﬁ,
HCIIOJIB3YEMBIX IIPH CO3MAHHH MHUKPO- H HAHOPA3MCPHBIX JJICKTPOMEXaHHICCKHUX
CHCTEM

TexHonorudgeckue pexuMbl paboTHl 00OpYyIOBaHMA NPOHU3BOACTBA MHKpO- H
HaHOPa3MEPHBIX 3IEKTPOMEXaHUIECKHUX CHCTEM

PernameHTHI  KOHTpOJIS  mapaMeTpoB  pabOTBI  TEXHOJOTMYECKOTO H
HU3MEPHUTENBHOr0 000pYyAOBaHUS, pPEXHMOB IPOBENCHHA TEXHOJIOTHIECKUX
ornepanui

PernamMenTHI ¥ METOABI KOHTPOJII HapaMEeTPOB TEXHOJIOTHICCKHX CPE

OrnepanyoHHbIe, MAPIIPYTHEIE ¥ KOHTPOJBbHEIE KapThl PEaIN3yeMOro MapIipyTa
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M3TOTOBJICHUA MHKPO- H HAHOPASMECPHERIX JICKTPOMCXaHHICCKHUX CHCTEM

IIporpaMMBI CTATHCTHYIECKOTO aHAIH3a

Texnuueckuii aHrIHNACKMIA S36IK B 001aCTH HAHO- U MPIKpOCI/ICTeMHOﬁ TEXHHKH

Tpe60BaHI/I}I CHCTEMBI 3KOJIOTHYICCKOTO MCHEIDKMEHTA B CHCTCMBI MCHC/DKMCHTA
HpOHSBOI[CTBCHHOﬁ 6€30IacHOCTH H 340PpOBbA

Hpyrue

XapPaKTCPHCTHUKHA

3.4.4. TpynoBas pyHKuus

IloaroToBka TEXHNIECKHUX PEIICHHH 110
ONITUMH3ALNH TEXHOIOTAYECKOTO VpoBeHs
HamMenoBaHue | IIpOI[ECCa U3TOTOBJIEHUS MUKPO- U Kox | D/04.7 (HOXYpOBEHS) 7

HaHOPa3MEPHHIX JJIEKTPOMEXaHHYECKHX KBanuQuKaun
CHCTEM

ITpouicxoxaeHue 3auMCTBOBaHO U3

TpyZXOBOM PYHKIMHA Oprrmsar X OpUrmHaNa

Kog opurmHana  PeructpanmoHHbIN HOMep
npoeccHOHATEHOTO
cTaHAapTa

Tpynosrle aelicTBUs

OGcnenoBaHHe  MPOM3BOACTBEHHBIX ~ YYacTKOB,  TEXHOJOTHYECKOTO |
H3MEPHUTEIHLHOrO 000pyA0BaHHSA

BrisBiieHHe TEXHOJIOTHYECKUX OIEpalMii, KOTOPhIE IPUBOAAT K OTKIOHEHUSAM
nmapaMeTpoB H3Jenus, Opaky WM YMEHBIICHHMIO INPOLECHTAa BBIXOJA TOAHBIX
H3OSITHN

BriaBnenne emunmMI o6opy11013aHmI, HCIIOJIB3YEMBIX MAaTCpUaliOB, BHIOB
TEXHOJIOTHYECKOM OCHACTKH, HE COOTBCTCTBYIOIIUX TpC6OBaHHIO JOCTHKCHHUA
3aJaHHbIX IIapaMe€TpOB MHKPO- MU HaHOPasMCPHBIX JJICKTPOMCXaHNMYECKHX
CHUCTCM, HEOOXOIUMOT0 IIPOLICHTA BHIX0Ja TOAHBIX W3ACITUN

Ilomck myreit ymydimeHHs KadeCTBCHHBIX M KOJIMYECTBEHHBIX IOKa3aTeneH
IPOM3BOACTBEHHBIX  LHUKJIOB:  Iogbop  HOBoro  obopynoBaHMA  H
TEXHOJIOTHYECKUX NPOIIECCOB, pallHOHANbHAs OPraHHU3alid TEXHOIOIMYECKUX H
OH3HEC-TIPOLIECCOB

Ouenka 3xoHOMHYECKOM 3 dexTHBHOCTH, IOCTIEAOBATENIFHOCTH pealn3aliy U
OKYIIAEMOCTH IIPEJIOKEHHBIX PeIeHIIH

ITonroroeka peKOMeHI[aIII/Iﬁ II0 H3MCHCHHIO TCXHOJIOFHMYCCKOI0 Mapuipyra
N30CJIHA BTN UCITOJIB30BaHUIO HHOI'O OGOPYI[OBaHI/IH

Pa3pa60TKa TEXHHUKO-3KOHOMHYECKOIO 000CcHOBaHHSA I.ICJ'ICCOO6paBHOCTI/I
3aMCHBI HJIH MOJZCPHH3ALNH HCIOJNB3YyEMOro B IIPOHU3BOACTBEHHOM IHKIIE
o6opy,11013amu, MaTCpHAIOB, TEXHOJIOTHIECKON OCHAaCTKH, CpCaACTB
aBTOMaTH3alliun

Pa3paboTka TexHHYeCKHX TpeGOBaHMI Ha MOAEPHH3AIMIO JEHCTBYIOIIETO MM
3aKymKy HOBOIO TEXHOJOIMYECKOT0 OOOpyIOBaHHSI WM TEXHOJIOTHYECKOMH
OCHACTKH € YYETOM TEXHOJOTHYHOCTH ¥ MHHUMH3AIIUY 3aTpaT Ha IPOH3BOJICTBO

IPOXYKIMH

Anamm3 060py,ZIOBaHI/Iﬂ, HMEIONIECTOCHd Ha MHPOBOM PBIHKC

IToaroroBka miaaHa MOIACPHHU3AINHA TEXHOJOTHYCCKOTO IIponecca IMpon3BoaACTBa
MHUKpPO- H HAHOPA3MECPHBIX 3JICKTPOMEXaHUICCKUX CHCTEM

PaszpaboTka 1 yTBepXXACHHE IJIaHa SKCHEPUMEHTAIBHBIX HCCIICHOBaHUH

MOHHTOpHHF OpoucCCOB  MOJICPHHM3AIlMHA, HAIQJKH H 3allyCKa HOBOIO
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TEXHOJIOTATYCCKOro 060py)1013a1m;1 U TEXHOJIOTHYECKONH OCHACTKH

HeobxomuMele
YMEHHS

Pa3pabarbiBate TpeOoBaua K OOOpYIOBaHHIO, TEXHOJOTMYECKOM OCHAcTKe,
CpeIcTBaM aBTOMATW3alMH Uil obecredueHHs TpeOyeMBIX DapaMeTpoB H
PEXHMMOB TEXHOJIOTHYECKUX Ollepaluii

Onpepensate  menecoobpazHocTe W 3GGEKTHBHOCTH  MOAEPHH3ALUH
TEXHOJIOTHIECKOTr0 000PYIOBaHUS

HJ'IaHI/IPOBaTB IKCIICPHUMCHTAJIBHEIC HCCIICOOBABHSI

Pa3pa6aTI>IBaTB TCXHOJIOTHYCCKYI0 JOKYMCHTaIMKO B COOTBETCTBHH C
TpCGOBaHI/IﬂMPI HOPMAaTHUBHBIX TOKYMCHTOB

AHaJII/ISI/IpOBaTB TCXHHUYECKHE IPEMIOKECHHUA H HOPOCKTBI Ha o6opy,nona1me,
TCXHOJIOTHICCKYKD OCHACTKy, CpE€ACTBa apToOMaTH3alluil Ha COOTBCTCTBHE
TpCGOBaHI/I}IM TCXHHYICCKOI'O 3aaHHsA

HpOBOIII/ITB TCXHHKO-3KOHOMHYCCKOC 000CHOBaHHE I.ICJICCOOGPaBHOCTI/I
MOACPHH3AHH CYIICCTBYIOIIETO o6opyn03aﬁnx H TEXHOJIOTHYECKON OCHACTKH,
CpCACTB aBTOMAaTHU3alliu

IIpou3BoauTh aHAIW3 TEXHUYECKHX M  TEXHOJIOTHYECKHX IIapaMeTpOB
obopynoBaHus .

PazpabaTeIBaTh peKOMEHAIMY 0 BEIOOPY 000pyIOBaHUs

Paborath Ha TexHONIOrHYECKOM 000pYIOBaHUHT

HpOHBBOI[HTB ONTUMH3AIHIO TCXHOJOTHYCCKUX onepaunﬁ

BecTy 1eOBYIO IEPENHCKY ¥ HEPETOBOPEI

Heo6xoauMeie 3HaHES

TexHuueckue XapaKTEpHCTHKH W OCOOEHHOCTH CO3JaBacMBIX MHKpPO- H
HaHOpa3MePHBIX TEKTPOMEXAaHNUECKUX CHCTEM

Texnonorudeckuit Imporecc NPOW3BOACTBA MHKPO- H  HaHOpPa3MEPHBIX
SJIEKTPOMEXAaHUYECKUX CHCTEM, IapaMeTpbl MW PEXHMBI TEXHOJIOTHYECKHX
onepanuu

DOU3HUKO-XUMHIECKHE OCHOBBI HCIIONB3YECMBIX IIPH H3rOTOBJICHUHU MHKPO- H
HaHOPA3SMEPHLIX 3JICKTPOMEXaHNYCCKUX CUCTEM TCXHOJIOTHYECKHX onepaunﬁ

XapaKTepUCTHKH HCHOJIb3yeMOTo 000pyIOBaHHUS, TEXHONOTHIECKOH OCHACTKH,
CpPEIICTB aBTOMATH3AL[AH

HopmariBHBIE ~ NTOKYMEHTHI Ha  pa3paboTKy  KOHCTPYKTOPCKOH |
SKCIUTyaTalMOHHOM TOKYMEHTAlHH

PernameHTsI KOHTPOJIA TEXHOJIOTHIECKOI'O ITpoIiccca

OnepanoHHbIe, MApIIPYTHBIE H KOHTPOJIBHBIE KapTHI

C)’IIIGCTBYIOH.II/IC THIIbI o6opyn013aH1m H TEXHOJIOTHICCKONH OCHACTKH

OCHOBBI TEXHHKO-IKOHOMHYECKOTO 000CHOBAHHUSA IIPOCKTOB

Tumel, napameTpsl aHAMHTHYECKOTO M H3MEPHTENBHOTO 00OpyIOBaHHS
IIPOM3BOJICTBA MUKPO- H HAHOPa3MEPHBIX MIEKTPOMEXaHUIECKUX CHCTEM

Texaudeckuil aHITTHHCKHAN A3BIK B 00JIaCTH HAHO- U MUKPOCHUCTEMHON TEXHUKH

Tpe6GoBaHMA CHCTEMBI 3KOJIOTHYECKOTO MEHEPKMEHTA H CHCTEMBI MEHEDKMEHTA
TIPOM3BOJCTBEHHOM 6€30NIaCHOCTH U 3J0POBbS

Hpyrue
XapaKTEPHUCTUKH




3.4.5. TpynoBas ¢pyHKnus

OcymecTBneHne KOHTPOIIA COOIIONCHAS YpoBeHs

HanMeHoBaHKe | TEXHOJOTHISCKOM JUCITHILINHEI Ha Kox | D/05.7 (nomypoBeHs) 7
IIPOU3BOJICTBEHHBIX yJacTKaX KBATH(HAKALHH

TIpouncxoxaecHHue UMCTBOB

p ) 4i( Opwruman X 3a OBaHO U3
TpyAoBoi ¢pyHKIMA OopuUrvHana
Kon opurnHana  PeructpauuoHHbIi HOMeEp
npodecCHOHATEHOTO
craHaapra

Tpynosrie meiicTBust

[TnanupoBanye ¥ OpraHu3aIys arTecTaluy 000pyI0BaHUS

Koutpoms paboOTEL  ONEPATOPOB  TEXHOJNOTHYECKOTO  OOOpYJOBaHHA U
COOMIONEHNS UMH PETIIAMEHTOB NIPOBEACHHS TEXHONIOTHYECKUX M KOHTPOIBHBIX
onepayui

OmnepaTuBHBIE W  CTaTUCTHYECKHH  KOHTPOJIb  HapaMeTpoB  paboTsl
obopynoBaHMs, BXONHBIX M BBIXOJHBIX IAPaMETPOB TEXHOIOTHYECKUX
omepauuii

ITpoBeneHue NP HEOOXOAUMOCTH BHEILUIAHOBOM aTTecTaliiy 060pyI10BaHus

MOHHTOpHHF pa6OTH CACTEM 3H€pI‘OO6CCHe‘IeHI/Iﬂ n napamMcTposB
MHKPOKJIHMAaTa

ITpu BEIXOZE MApaMeTPOB CHCTEM 3HEProoOecTieueHus U3 3aJaHHBIX IIPElelioB
WTH BO3HMKHOBEHMH aBapWiHOM CHUTyallMH OCTAaHOBKAa TEXHOJOTHYECKOro
mpouecca, BHIBOJ MEPCOHANA M COOOLIEHHE O CIyYHBLIEMCS aBapHHHBIM
ciryx0aM 1 pyKOBOJICTBY

HeobOxonumeie
YMEHHS

OCYIIECTBIATh TEXHOJIOTHIECKUI HAI30p

PaGotratb ¢ TexHHYecKOd JOKyMEHTaNHMedl IPOM3BOACTBA MHKPO- H
HAHOPa3MEPHBIX DJIEKTPOMEXAHHIECKUX CHCTEM

AHaTM3MPOBAaTh HapaMeTpel paboTHl  CHCTEM  JHEProoOecledeHus H
MHKpPOKJIMMaTa

HpOI/I3BOI[I/ITI> AHAJIN3 | ONPCACIIATh NPHIUHLI OTKJIOHCHUS IIApaMETPOB

VsMepATh 371eKTpodu3HdecKre mapamMeTpsl GOpMHpPYeMbIX GYHKIMOHAIBHBIX H
BCIIOMOTraTeIbHBIX HAHOPa3MEPHBIX CIIOEB M H3ACTHI

HeobxonuMele 3HaHUA

CTaH,IIapTHBIe TCXHOJIOTHYCCKHEC  OII€palfud IIPOU3BOACTBA MHKPO- H
HaHOPA3MEPHBIX JJICKTPOMEXaHUICCKUX CUCTEM

Pexxumepl pa60TI>I TEXHOJIOTHYECCKOI'O o6opyz[03aHn;1 IOPpOU3BOACTBA MHKPO- H
HaHOPAaSMEPHBLIX 3JICKTPOMCXAHUIECKUX CHMCTCM

PernameHTH # METOABI KOHTPOJIA NapaMETPOB TEXHOJIOT'MICCKUX onepaunﬁ

OrnepailnoHHEIE, MAPIIPYTHEIE H KOHTPOJBHBIE KapTH Peali3yeMoro MapupyTa
U3rOTOBJICHHSA MAKPO- H HAHOPa3MEPHBIX MIEKTPOMEXaHUIECKHAX CHCTEM

Texuuueckmii anrmiickuii S36IK B 00JIACTH HAHO- M MEKPOCHCTEMHOM TEXHUKHU

TpCGOBaHI/ISI CHCTEMBI 3KOJIOTHYCCKOro MCHEXKMEHTA U CUCTEMBI MCHECDKMCHTA
l'IpOPISBOI[CTBCHHOfI 0€30I1aCHOCTH H 3J0POBbA

Hpyrue

XapaKTCPHUCTHUKHU




3.5. O600mennas TpyaoBast GyHKIHS

HpOBeneHne SKCIIEPUMCHTAIBHBIX
KCCIIE0BaHUH, MOJEpHU3 AU
Haumenosanye | TEXHOJIOTMYECKOTO MapIIpyTa Kon E Yposenb 7
pIpy KBaTdQYKaLK
IIPOHU3BOACTBA MUKPO- H HAHOPA3MCPHBIX
IJICKTPOMECXaHHIECKHX CHCTEM
IIpomcxoxnenue
060061IeHHO TPYN0BO Opuruban X 32UMCTBOBAHO 13
OpHruHaIa
byHKIIH
Kon opurunana  Perucrparmonssiii HoMep
npodecCHOHAIBHOTO
CTaHzapTa
Bo3MorxubIe Benymuii nHXeHEp-3JIEKTPOHHK 110 MOACPHU3AIMH MapIIpyTa
HanMEHOBaHUSA I'naBHBI HHXKEHED
JOJDKHOCTEH,
npodeccuii

TpebGoBanus
00pa3oBaHuIO U
00y4eHHIO0

Bricmiee o6pa3zoBanue — Marucrparypa

TpeboBaHUs K OIBITY
npakTiHieckod paboThl

He MeHee mATH JieT Ha HHXKEHEPHO-TEXHNYECKUX JOJDKHOCTAX B 001acTH
IPOU3BOJICTBA MHKPO- M HAHOJIEKTPOHHBIX YCTPONCTB

Oco65ie yciroBus
Jomycka K pabote

ITpoxoxaenne 00s3aTeNbHBIX IPEIBAPUTENBHEIX (IPH ITOCTYIJICHUHN Ha
paboTy) B HepHOAMIESCKHX MEIUIIMHCKIX OCMOTpOB (00cnenoBanuil), a TakxKe
BHEOUYEpEeIHBIX MEJUIIMHECKAX OCMOTPOB (00ciIenoBanHuit) B NOPAAKE,
YCTaHOBJIEHHOM 3aKoHozaTenbcTBOM Poccuiickoit @enepanyn

MHcTpyKTaXx o oxpaHe TpyZa

Hpyrue
XapaKTEpHUCTUKHU

JlomonHuTeNBHEBIE NPOodecCHOHANEHBIE IIPOrPaMMb] — IPOIPaMMEBI IIOBBIIIEHH
KBaTH(UKAIMY 110 TPOGHITIO NEATETHHOCTH

IIOHOJ'IHI/ITCJ'IBHBIC XapaKTEPUCTUKH!

HauMeHOBaHHe TOKYMEHTa Kon . HaumenoBanue 6a30B0ii IpymIIbl, JOJDKHOCTH (Ipodeccrn)
HJIH CIIEHAIHHOCTH

OK3 2111 ODHU3HUKH H aCTPOHOMBI
2141 WmkeHepsl B IpOMBIIUICHHOCTH M HA IIPOM3BOACTBE
2144 UxeHeprl-MeXaHAKHI
2152 HHxeHephI-3JIEKTPOHUKH

EKC - Vmxenep-TexXHoJIoT (TEXHOIOT)

OKIIATP 22854 VHKeHep-TeXHOIIOT
22864 MmkeHep-371eKTPOHUK

OKCO 150600 MarepuanoBeieHHEe H TEXHOJOTHS HOBBIX MaTEpHaIOB
210100 DJIEKTPOHMKA X MUKPOIJIEKTPOHHUKA
210108 MukpocucTeEMHAs] TEXHHUKA
210200 ITpoeKkTHUpOBaHKe ¥ TEXHOJIOTHS JIEKTPOHHBIX CPEJICTB
210600 Hanotexuonorus
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3.5.1. TpynoBas pyHKunn
Opranu3zaius ¥ IpOBEACHUE VpoBeHs
Haumenosanue | S5KCTIEpUMEHTAIBHBIX HCCIICAOBAaHUH Kon i E/01.7 (nomypoBeHs) 7
TEXHOJIOTHYECKHUX MOIYJIEH B POLIECCOB KBaTHUKaLHH
| ITpoucxoxnaeHue | Opurumar X 3aUMCTBOBaHO 13
; TpynoBo# OYHKIMH OpHruHaIa
| Kox opurnHana  PermcTpanmoHHBIH HOMEp
npoheCcCHOHATILHOTO
crTangapra

Tpynoseie nedcTBus

yTBep)KI[CHI/IC nenei u 3aaa4 HPpOBCACHHUA SKCIICPUMCHTAJILHBIX
TCXHOJIOTHYCCKAX pa60T no pa3pa60TKe TCXHOJIOTHYCCKHX IMPOICCCOB M
TCXHOJIOTHYCCKHX MOIIYJICﬁ IIPOM3BOACTBA - MHKPO- H  HAHOPasMEPHBIX
IJICKTPOMECXaHUYICCKAX CHCTEM

Br100p ¥ pa3paboTka METOJUKH NPOBEACHHS SKCIIEPUMEHTAIBHBIX PaboT

PazpaboTka TpeGoBanMii Ha HEOOXOIUMOE TEXHOJIOTHYECKOE M AaHATUTHYECKOE
000pyOBaHMe, TEXHOJIOTHIECKYIO OCHACTKY H PAaCXOIHbIE MaTEpHAIIBI

TecToBBIli  3amycK, TEXHOJNIOTHIECKOE  COIPOBOXKAEHHE ¥  KOHTPOJb
9KCIIEPUMEHTATBHBIX TapTHit ‘

Pacuer IIapaMEe€TpPOB TEXHOJIOTHYCCKOI'O IIponecca, IMpPOBCIACHHEC H KOHTPOJIb
IKCNIEPUMEHTANIbHBIX pa60T

[TosTamHbli KOHTPOJIb TEXHOJIOTHYECKHX M 3IEKTPOQH3MYECKHX MapaMeTpoOB
M3rOTaBJIMBAEMBIX CTPYKTYP U M3/

TecTupoBaHue 5KCIIEpUMEHTAITBEHBIX 00pa3IoB

O6061eHNE ¥ OLIEHKA Pe3yJIBTaTOB HCCIeI0BaHMMH

KOppCKTI/IpOBKa TCXHOJIOTHYCCKHUX  PEKHAMOB MNPOU3BOACTBA MHKPO- H
HAHOPa3MCPHBIX JICKTPOMCXaHUYCCKHX CHCTCM

Heob6xomumele Cobupats JaHHBIE, H3y4aTh, AHATH3UPOBATh H 0000IIaTh HAYYHO-TEXHHYECKYIO
yMEHHs MH(OPMAIIHIO V

dopMynupoBaTh  LenHW, 3ajadd, paspabareiBaTh M COIJIacOBBIBAaTh

SKCIIEPUMEHTATIHHBIE TEXHOJIOTHIECKHE pabOThI

IInanupoBaTh ¥ NPOU3BOIUTE TEXHOJIOTHIECKUE SKCIIEPUMEHTHI

W3mepsats snexTpodusndeckue nmapaMeTps! GOpMHPYEMBIX CIIOEB H H3ACTHIR

[IpousBomuTh aHAMNM3 H ONpeJENATh NPUYNHHEL OTKIOHEHHS IapaMeTpoOB

hOpMHpYEMBIX CTPYKTYP

[Tpou3BOIUTH pacyeThl peXXHMOB TEXHOJOTHIESCKUX OnepaLuii

Pa3pabarhBaTh ollepalliOHHBIE TEXHOJOTHYECKHE KapThl

ITpousBoAMTs aHAMH3 pPHIHKA TEXHOJOTHYECKOTO H  AHAJIMTHYECKOTO

o0opynoBaHus

['OTOBUTH HAyYHO-TEXHHYECKHE OTYETHl, NyONMKalMH HO pe3yibTaTaM

BBITIOJIHEHHBIX HCCJIeIOBaHMIH ‘

'oTOBUTH MaTepHalIbl O 3aMIUTE OOBEKTOB HHTEIUIEKTYaIbHOH COOCTBEHHOCTH
Heobxomumeie Texnonormgeckuii KIaccupuKaTOp MPOU3BOJICTBA MHKPO- M HAHOPa3MEPHBIX
3HAHUA 3JIEKTPOMEXAHUIECKHUX CHCTEM

Ilonoxenns Equnol cucTeMbl TEXHOJIOTHYECKOH MOATOTOBKH IIPON3BOACTBA

CTaHﬂapTLI M KaTaJIOTH Ha CpeACTBa TEXHOJIOTHICCKOI'0 OCHALICHU A

MarepuaibHbIE ¥ TPYAOBBIE HOPMATHBEI

MupoBsle JocTHKeHHS B 00iacTH pa3paboTKM MHKpPO- H HAHOpa3MEPHBIX
SJIEKTPOMEXAHUYECKHUX CHCTEM
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OHU3NKO-XUMHYECKHE OCHOBBI H OIrpaHUYCHUS 0a30BBIX TEXHOJOTHYECKHX
HPOLUCCCOB HAHOJJICKTPOHHUKH

OcHOBHI (PU3UKH HaHOpa3MEPHBIX INIEHOK

XapakTepuCTUKH HPOAYKIIMH NHIEPOB B 00JACTH IPOM3BOJCTBA MHKpO- H
HaHOPa3MEPHBIX IIEKTPOMEXaHHYECKHX CUCTEM

IIpenHasHaveHne, COBpeMEHHbIE BHIBI 000PYIOBaHHS IS IPOBEICHUS aHAIH3a
H H3MEPEeHHH MapaMeTpOB HAHOPa3MEPHBIX 00BEKTOB

MeTtoasl KOHTPOJI1 0a30BBIX TEXHOJIOTHYECKHX IIpOLIECCOB MPOMU3BOJICTBA
MHMKPO- H HAHOPasMEPHBLIX 3JICKTPOMCXaHWICCKUX CHCTEM

Texnpyeckuil aHrMMiCKUi 351K B 0071aCTH HAHO- 1 MUKPOCUCTEMHOM TEXHUKH

TpeboBanus CHCTEMBI 3KOJIOTHIECKOTO MEHEDKMEHTA M CHCTEMBI MEHEDKMEHTA
IIPOU3BOACTBEHHOH 6€30I1aCHOCTH U 3[I0POBbsI

Apyrue

XapaKTepPHCTHKH

3.5.2. TpynoBas ¢pyHKIus

Brmonnenue MeponpusTHii mo Yposetb
HauMeHoBanHe | BHEAPEHHUIO pa3paboTaHHBIX mporeccoB M | Kox | E/02.7 (moxypoBeHs) 7
: MAapLIPYTOB B CEPUMHOE IPON3BOICTBO KBAIAHKALH
IIpoucxoxneHue 3auMCTBOBAHO U3

TpyIoBO# $yHKIM

Opurus=an X opHrHEaTa

Kon opurunana  PermcrpanmoHHBIN HOMEp
npodecCHOHATLHOTO
CTaHJapTa

Tpynossie neiicrus

Opranuzanus paoT no 3anmycky pa3pabOTaHHBIX TEXHOJIOTMYECKHX MPONECCOB U
MapIpyTOB H3TOTOBJICHHS MHKPO- M HAHOPa3MEPHBIX JJIEKTPOMEXAHHYECKUX
CHCTEM

[TogroroBka TEXHWYECKOTO 3amaHHs Ha IPOHM3BOJCTBO MM  3aKYIKY
HECTaHJAPTHOTO 000pYAOBaHHS

HpOBC,ZIeHHe IyCKOHaIaZOIHbIX pa60T HOBOI'0O H MOIACPHHU3HPOBAHHOIO
TECXHOJIOTHICCKOTI'O o6opynonamm ¥ TEXHOJIOTHYECKON OCHACTKH

Pa3paboTka mIaHUPOBKY IO PEKOHCTPYKIMH IPONU3BOJICTBEHHBIX YIaCTKOB

IloaroroBka HMCXOMHBIX JAHHBIX IS pacdyera HOpM pacxoJa MaTcpHajlOB Ha
H3IE€IME, HOPM TpyZia Ha HOBLIC TCXHOJIOTHYECCKHUEC ITPOIECCHL

Pa3pa60TKa TEXHHKO-3KOHOMHYECKOro  000CHOBaHHUA BHCIPCHUA  HOBBIX
MaTCpHAJIOB, TCXHOJIOTMYCCKOI'O U aHATMTHYCCKOI'O o6opy11013amm H IIPOICCCOB

O'I‘pa6OTKa HECCTaHOAPTHBIX onepaunﬁ TEXHOJIOTHH U3TrOTOBJICHH

Hccnenosanue BIMSHHAS napaMeETPOB TCXHOJIOTHICCKUX onepaunﬁ Ha BBIXOJHBIC
XapaKTCPUCTHKHU n HaICXXHOCTH MHKPO- " HaHOPasMEPHBIX
AJICKTPOMCXAHUICCKHX CHCTEM

COop ¥ aHaNM3 CTATHCTHYSCKUX JIAaHHEIX O pa3bpoce mapamMeTpoB
TEXHOJIOTMYECKHX ONEpaluii M €ro BIMSHUHM Ha XapaKTEPUCTHKHA MHKpPO- H
HAHOPAa3MEPHBIX AIEKTPOMEXaHHUECKHAX CHCTEM

Opraumauml pa3pa60TKn TEXHOJIOTHIECKOM’ JOKYMCHTAIIHMH Ha HOBBIC
TCXHOJIOTHYCCKHE ITPOLCCCHL M MOIYJIH

Heob6xoanMeie
yMEHHS

HJ'Ia.HI/IPOBaTL IKCIICPUMCHTAJIBHEIC pa6OTBI " OIICHUBATH UX TPYJAOEMKOCTE

MognenupoBaTe ¥ = TOTOBHTH TECTOBBIE CTPYKTYpHl JUIA  aTTecTaHHH
TEXHOJIOTHYECKHX ollepaluii ¥ o00pyRoBaHHA

OnpelelaTh YKOHOMHYECKYIO IIeJIECOOOPAa3HOCTE M PHCKHM BHEAPEHUS HOBOTO
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TCXHOJOIHYCCKOro 060pyI[OBaHI/I}I U TEXHOJIOTHH

PaboTaTh ¢ KOHTPOJIBHO-U3MEPHTEILHEIM 000Dy I0OBAHUEM

OcymecTBIATh KOHTPOIIb M IIPON3BOAUTH H3MEPEHUS ITapaMeTPOB (GOPMHPYEMBIX
CTPYKTYP HA K@KIOM TEXHOJIOTHYECKOM JTale€ H3TOTOBICHHS MHKPO- W
HaHOPa3MEPHBIX AIEKTPOMEXAHWIECKUX CHCTEM

OcymecTBISTh TEXHOJIOTHIECKHHA Ha130p

PaboTtaTh ¢ KOHCTPYKTOPCKO#, TEXHOJIOTHIECKOM JOKYMEHTaIHeH

HpOBOI[HTB HaTCHTHBIC NCCICTOBAHU K Oq)OpMJISIT b 3a4BKH Ha BBIAa49y ITATCHTOB

dopmupoBaTh KOHKYPCHEIE 3asBKH Ha IIPOBEICHHE HayJHO-UCCIIENOBATEIBCKHUX
H OHBITHO-KOHCTPYKTOPCKHX paboT

Heob6xoaumzre

Mertoabl aHaJIH3a TEXHOJOTHIECKHX cpef

3HaHUA

HOCTaHOBJIeHI/ISI, pacnopspKEHUsA, IIPUKasbl, METOAUYECCKNEC H HOPMAaTUBHEIC
MaTCpHaJIbl IO TEXHOJIOTHYECKON MOATOTOBKE HPON3BOACTBA

Texauveckue TpeGOBaHI/IH, HIPENBABILIEMBIC K MaTCpualaM U I'OTOBBIM MHKPO- H
HaHOPasMEPHBIM JJICKTPOMEXaHHICCKM CHCTEMaM

MPIpOBOfI OIIBIT pa3pa60TKn TCXHOJOTHYCCKHX MMPONECCOB U3rOTOBIICHHUA MHKPO-
n HﬁHOpa3MepHI>D( IJICKTPOMCXAHNYCCKHUX CUCTCM

CoBpeMeHHBIE BHIB OOOpDYZOBaHHS [ IIPOBEACHHS aHAIW3a U H3MEPCHMH
IlapaMeTpOB HAHOPa3MEPHBIX 00HEKTOB

MeTtonst KOHTPOJIA 0a30BBIX TEXHOJIOTHYECKHX IIpoueCCOB HAHOSJICKTPOHHUKHU

COBpeMeHHHe MarcpHaiabl, HCHOOJB3YCMBIC B IIPOU3BOACTBE MHKpPO- H
HaHOPaA3MEPHLIX JJICKTPOMECXaHUYCCKUX CHCTEM

PermaMeHTH  KOHTpOJIE  IapaMeTpoB  pabOTHI  TEXHOJNIOTHYECKOr0  H
H3MEPHUTENFHOr0 000pyAOBaHMS, PpEKHMOB TMPOBEJCHUS TEXHOJOTMUECKHUX
omepanui

PeryiaMeHTHI H METOIBI KOHTPOJIS HAapaMETPOB TEXHOJIIOTHIECKUX CPeXt

OcHoBHBIE  TpeOOBaHMA  OpraHW3alMH TpyAa OpH  IPOESKTHPOBAHHH
TEXHOJIOTHIECKHX TIPOLIECCOB

OmnepanuoHHbie, MapIIpyTHbIE U KOHTPOJBHBIE KapThl PEAIH3yeMOro MaplipyTa
H3TOTOBJICHNS MAKPO- H HAHOPa3MEPHBIX 3JIEKTPOMEXaHUIECKUX CHCTEM

Texnnyeckuii aHTIHACKUHN S3BIK B 00JIACTH HAHO- 1 MEKPOCHCTEMHOM TEXHUKHI

Tpe6OBaHI/ISI CHCTEMBI DKOJIOTHYCCKOro MCHEIHKMEHTA H CUCTECMBI MEHEDKMCHTA
IIpOI’I3BOI[CTBCHHOI71 0€30IIacCHOCTH U 3J0POBEA

Apyrue
XapPaKTEePUCTHKH

3.5.3. Tpynorasa pynxuus

IInanuposanue paboT no

IIEPEOCHAIICHUIO IPOU3BOICTBEHHBIX Vposers
HaumeHoBanve | y9aCTKOB HOBBIMH TEXHOJIOTUMYECKUM U Koxn | E/03.7 (moypoBeHs) 7
aHAJTUTHIECKUAM 000pyIOBaHHEM, KBy (prKaLAY

OCHACTKOH M MaTepHajlaMu

IIponcxoxaeHue TpyRoBOit
$yaxuuu

3anMCTBOBAHO H3
OpuruHan X
OpHTHHAIA
Kon opurvnana PerucrpammoHHBIH HOMep
npodeccHOHATEHOTO
cTaHzapTta

Tpyznossle neficTeus

AHamu3 Y3KHX MECT DPeaIH3yeMOro TEXHOJOTMYECKOro IpoIecca, BKIKOYAd
MEXKOIIEPALMOHHBIN M BBIXOJHON KOHTPOJIb
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(I)OpMI/IPOBaHI/Ie NEPEIHA HE00X0JHMOr0 UL MOAEPHU3AILUN TEXHOJIOTHYECKOTI0
IIponecca TCXHOJOTUYCCKOr0o, TCCTOBOTO H aHAIUTHICCKOTO o6opyz[013amm

Pa3pa60TKa, COIJIaCOBaHHNC H YTBEPXKACHHC TCXHHYCCKOrO 3a/JlaHus Ha
COBCPHICHCTBOBAHNC CUCTEMEI TCXHOJIOT H9ECKOM ITOATOTOBKHU IPOU3BOACTBA

Anamms IIpelIJIO)KCHI/Iﬁ HpOHSBOHHTCJICﬁ ~— IIOCTaBHIMKOB TCXHOJIOTHYCCKOIQ,
HCIBITATCIBHOTIO H AHAINTHICCKOIO 060pleOBaHH5I

dopMupoBaHHE IUIAHOB  3aKyIIKH WM  H3TOTOBICHHA  HE00XOIMMOTO
000pyZIOBaHHS M OCHACTKH

Bei6op, mnaHupoBaHME pa3MeNIeHHSs W DPACCTAaHOBKH O0OOpyIOBaHHS Ha
HPOU3BOACTBEHHBIX IIOMAIIX

Onpez[enenne l'IOTpCGHOCTI/I B CHOCIHAIBHOM TEXHOJOTHYESCKOM OCHACTKE H
IOPOCKTAPOBAHHNE CIIEUAIBHOM TEXHOJIOTHIECKON OCHACTKH

HopmupoBaHue HeoOXOMMBIX ISl MOJEPHHU3AMNM TEXHOJIOTHYECKOTO IIpoliecca
3aTpar TpyJa, MaTepHAJIOB U SHEPTHH

PaspaboTka  TEXHMKO-DKOHOMHYECKOro  OOOCHOBaHHS  ILejIecoobpasHOCTH
IIepeOCHaIleHH TPOU3BOACTBEHHBIX YJaCTKOB

PazpaboTka  pekoMeHHmamuii IO  COBEPHICHCTBOBAHMIO  OpraHW3alHU
IPOU3BOACTBA M TpyJAa, AJalTali¥ HMX K YCIOBHAM H3TOTOBJICHHS HOBOM
OPOAYKINH ¥ TEXHOJIOTHH

P a3pa60TKa, COrjlaCcoBanM€C MW YTBCPXKACHHME TEXHHYCCKOTO 3aJaHus Ha
IICPCOCHAIICHNEC TPOU3BOACTBCHHBIX YYaCTKOB

Heobxonumere IIpou3BOIUTE CPaBHUTENBHYIO OLEHKY CONOCTAaBISEMBIX TEXHOJIOTMYECKUX
yMEHUS IIPOLIECCOB
Onpenenars TEXHOJOTHYECKYIO C€OECTOMMOCTh M YCTaHABIMBATH SKOHOMHYECKH
nenecooOpasHelii 06beM TOJOBOTO IPOM3BOACTBA MHKpPO- M HAHOPa3MEPHBIX
3JIEKTPOMEXAHNYECKUX CHCTEM
Omnpepenars TpeboBaHMS K OOOpDYZOBAaHHIO, TEXHOJIOTHMYECKOH OCHACTKE,
CpeACTBaM aBTOMAaTH3aOMH A ofecnedeHHsT TpeOyeMBIX NapaMeTpoB H
PEKAMOB TEXHOJIOTHYECKUX oNepanui
Pa3pabaTbBaTh TEXHOJNIOTHYECKYIO H KOHCTPYKTOPCKYIO JOKYMEHTalMIO B
COOTBETCTBHU C TpeOOBAaHMAIMY HOPMATHBHBIX JTOKYMEHTOB
AHaTM3MpOBaTh TEXHWYECKHE NpEUIOKEHHS M INPOEKTH N0 00OpYHOBaHMIO,
TEXHOJIOTUYECKOH OCHACTKe, CpPEACTBaM aBTOMATH3AllMM Ha COOTBETCTBHE
TpeOOBaHUIM TEXHHYECKOTO 3aaHUs
Heobxonumeie IMpunmunet anamu3a 3GQEKTUBHOTO HCHOJIB30BaHMS  TEXHOIOTHYECKOIO
yMEHUS obopynoBanus
OCHOBHBIE TEXHMYECKHE XapaKTEPUCTHKH ¥ OCOOEHHOCTH MHKpO- H
HaHOPa3MEPHBIX NEKTPOMEXaHMIECKUX CHCTEM
Ba3oBele TexHONIOrHYECKUe NPOLECCH IPOU3BOACTBA MUKPO- M HAHOPAa3MEPHBIX
JNIEKTPOMEXaHWYECKHX  CHCTEM, OCHOBHBIE  IIapaMETphl M PEXHMEI
TEXHOJIOTUYECKUX onepaiui
XapakTEepUCTHKHA MCHOIB3YEMOro 00OpYyHOBaHMS, TEXHOJIOTHYECKOH OCHACTKH,
CPEACTB aBTOMATH3aINH :
HopMaTHBHBIE JOKYMEHTHI Ha pa3paboTKy KOHCTPYKTOPCKOH, TEXHOJIOTHIECKOH
¥ SKCIUTyaTalliOHHON TOKYMEHTAlUU
TexHuYecKuii aHTIIMICKUH S36IK B 00JIaCTH HAHO- M MUKPOCHCTEMHOMN TEXHUKHA
Tpe6oBaBMs CHCTEMEI 3KOJOTHYECKOr0 MEHEDKMEHTA M CHCTEMBI MEHEKMEHTA
ITPOU3BOJCTBEHHO} 6€30MacHOCTH U 300POBBS
Hpyrue -

XapaKkTePHUCTHKHA
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IV. Ceenenus 06 opranuzagusx — paspa6oTynkax npogeccHOHAIBLHOI0 CTangapra

4.1. OTBeTCTBEHHAS OPraHM3aNUA-Pa3paboTINK

®ony THYPAcTPYKTYpHBIX B 06pasoBaTensHbX nporpamm (POCHAHO), ropon Mocksa

I'enepanbHbIif AUpEeKTOp Csunapenko Arppeii 'enHagpeBny

4.2. HaumeHoBaHUS OpraHH3alMii-pa3paboTINKOB

1 | Obwepoccuiickoe obsenurenne paGoTonareneli «Poccuickuii COX03 MPOMBIILIEHHHKOB 1
OpeAnpUHEAMareteit», ropog Mocksa

AHO «HaumnonanpHoe areHTCTBO pasBHTHS KBaTMQHKAIHily, ropox Mocksa

AO «3eneHorpajckuii HAHOTEXHOJIOTHYECKUH IIEHTPY, ropox Mockea

AO «<HNHMD u Muxpony, ropox Mocksa

AO «(IIKK «Mwunaaapy, ropox Mocksa

AO «Poccuiickas 3JIeKTpoHHKay, ropoq Mockea

NN MR WIN

OI'AOY BO «HanuoHaBHBIL HCCIIEA0BATENLCKHN YHHBEPCHTET «MOCKOBCKHIA HHCTUTYT
3JIEKTPOHHON TEXHUKMY», Topoa Mocksa

8 | ®I'AOQY BIIO «Cankr-Ilerep6yprekuit TocyapcTBEHHBLH SNIEKTPOTEXHUYECKUH YHUBEPCUTET
«JIITH» um. B. U.YnesroBa (Jlenuna), ropoa Cankt-Iletep6ypr

9 | ®I'BY «Hay4yHO-IpOM3BOACTBEHHBIH KOMIUIEKC « TeXHONOrHIeCKHil uenTp» MUIT», ropox
Mocksa

10 | @I'BY «HayuHo-HCCNER0BATENBCKAI HHCTHTYT TPYAA ¥ COLUAATBLHOTO CTPaxOBaHHA», TOPOA
Mocksa

! O6mepoccmiickuit KIacCHPHKATOP 3aHATHIA.

? ObmepoccHicKyil KI1acCH(pUKaTOp BUIOB YKOHOMHIECKOM NEATENBHOCTH.

? ITpuxas Mumzppascoupassurna Poccru ot 12 anpens 2011 1. Ne 3021 «O6 YTBEPXKIACHHA THepedHeH BpeaHbX M (WIH)
OMAaCHBIX POM3BOICTBEHHBIX (haKTOPOB U paGoT, NPH BHINOJIHEHHH KOTOPHIX MPOBOAATCS 06S3aTEbHbIE npeIBapHATENbHbBIE H
[IEPHOAMMECKHEe MENUUMHCKHE OCMOTpPHI (o6cnenomanms), u Ilopsaxa mpoBeneHHA OGA3ATENBHBIX TIpeBapUTENbHEIX M
HEPHONIMIECKIX METHLMHCKHX OCMOTPOB (0GCieNoBaHmif) paGOTHHKOB, 3aHATHIX HA TAKENHIX paboTaX ¥ Ha paborax c
BPeNHHIMH H (WIH) ONAcHEIMH YCIOBHAMH TPYyZHa» (sapeructpupoBa  MumioctoM Poccum 21 okts6pa 2011 r.,
perucTpalionsprit Ne 22111), ¢ M3MeHeHHAMH, BHECEHHBIMH IIPHKa3aMH Munsapasa Poccun ot 15 mas 2013 r. Ne 296u
(3apeructpupoBan Mumtoctom Poccum 3 mrons 2013 r., perucTpanmoHHbii Ne 28970), m ot 5 mekabpsa 2014 r. Ne 801
(3apeructpuposan MuHiocToM Poccun 3 despant 2015 r., perucTpanoHHEIH Ne 35848),

IIpuxas Pocrexnansopa or 29 smsaps 2007 r. Ne 37 «O NOpsAJIKe TIOArOTOBKY M aTTECTallMH PaGOTHHKOB OpraHM3allMii,
TONHA/30PHEIX DefepanbHOl Ciyxbe M0 3KONOrHIecKoMy, TEXHOIIOTHIECKOMY M aTOMHOMY Hazi30py» (3aperucTpupoBaH
Mumtoctom Poccum 22 mapTa 2007 r., perHCTpauHOHHEH Ne 9133), ¢ uU3SMEHEHHAMM, BHECEHHBIMH TIPUKA3AMH Poctexnamopa
oT 5 mons 2007 r. Ne 450 (3apeructpuposan Mumroctom Poccuu 23 mons 2007 T., perucTpaiyoHHeIil No 9881), ot 27
aBrycta 2010 r. Ne823 (3apermctpuporan Mumoctom Poccun 7 cenrs6ps 2010 r., perucrpaumonnsiii Ne 18370), or 15
nexabpa 2011 r. Ne 714 (3apeructpupoBan MumoctoM Poccuu 8 espans 2012 r., peructpaumonssiii Ne 23166), or 19
mexabpst 2012 r. Ne 739 (sapeructpupoBas Mumoctom Poccrn 5 anpens 2013 r., peructpauronnsrit Ne 28002), ot 6 nexabps
2013 r. Ne 591 (3apeructpuposan MusioctoM Poccuu 14 Mapta 2014 r., perucrpaumonnsiit Ne 31601), ot 30 mrons 2015 r.
Ne 251 (sapeructpupopan MuntocroM Poccrm 27 mions 2015 T, perucTpanuoHHsIH Ne 38208).

5 E mums1it KBATH(HKAIMOHHBIA CIPaBOYHHK HOJDKHOCTEH PYKOBOJIHTENICH, CIELUAINCTOB H APYTHX CITYKAIIMX
§ O6mepoccuiickuii K1acCHHKaTOp npodeccuit paGodux, AOIKHOCTEN CITyXAIWHUX 1 Tapu(QHBIX pa3paaoB.
7 O6wmepoccuiickuit KTacCHPUKATOp CHEMHATBHOCTEH 10 o6pazoBaHmIo.




