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I11. XapakTeprucTHKa 0000IIeHHBIX TPYAOBBIX (PYHKIIHI

3.1. O606menHas TpyaoBas GpyHKIHS

Mozxennponanne TEXHOJIOTHYCCKHUX
MO,I[}’JICﬁ H IIPOLCCCOB AJI1 IIPOU3BOACTBA

A Vposens 6

Hanmenopanne Kon
MHKpO- X HaHOPa3MEPHBIX KBanHQUKaIHY
QJICKTPOMEXAaHHYICCKHX CUCTEM
IIpoucxoxnenue
06001meHHo TpYHOBOM . Opurunan X | 3auMcTBOBaHO M3 OpHTIHHANA
$yHKIHH
Kon Peructpanuonssiii Homep
opHruHaia npoheCCHOHATHEHOTO
CTaHgapTa

Bo3MoxHbIE HAUMEHOBAHUS
JOJDKHOCTEH, npodeccuii

HrxeHep-3JIeKTPOHAK IT0 MOZIETUPOBAHHUIO

TpeboBanus x
0o0pa3oBaHMIO 1 00YISHHIO

Briciiee o0pa3zoBanue — OakanaBpuar

TpeboBanus K ONBITY
IIPaKTH4eCKOH paboThI

Ocobrpie ycmoBua JoIrycKa K
pabote

[MpoxoxxaeHne 00s3aTENBHBIX MIPEBAPUTENBHBIX (IIPH IOCTYILICHUH Ha
paboTy) ¥ HepuOaMIECKUX MEHIIMHCKIX OCMOTPOB (0bciaenoBanuit), a
TakkKe BHEOUYEPEAHBIX MEJUIIMHCKHUX OCMOTPOB (00CIen0BaHmit) B
TIOpS/IKE, YCTAHORICHHOM 3aKOHO/IATeNbCTBOM Poccuiickoit deneparuy
VIHCTPYKTaX IO OXpaHe TPyAa

Hpyrue xapakTepuCTHKH

JlomonHuTeNBHEIE MTPOdeCCHOHANBHEIE IIPOTPaMMBI — IIPOrPaMMBI
HOBBIIIECHNS KBATHGUKAIMHA 110 TPOGIITIO IeSITENLHOCTH

ZIOIIOJIHI/ITCJ'ILHBIC XapaKTCPHUCTHKH:

HaumeHoBaHue 6a30B0# rpymIisl, JOJDKHOCTH

HanMenoBaHue ZOKYMCHTA Kox (mpodeccun) UM coenUaIbHOCTH

OK3 2111 OU3UKHA ¥ aCTPOHOMBI
2141 WmxeHeps! B NpOMBIITICHHOCTH M Ha IPOU3BOJICTBE
2144 VmxeHephI-MEXaHUKH
2152 VmxeHephI-31eKTPOHUKA

EKC’ - VHxKeHep-TeXHOJIOT (TEXHOJIOT)

OKITATP® 22854 Vmxerep-TeXHonor
22864 Hmxenep-31eKTpOHHK

OKCO’ 150600 MarepuaioBeicHIE B TEXHOJOTHS HOBBIX MaTEPHAJIOB

210100 DJNEKTPOHHKA ¥ MUKPOYJIEKTPOHHKA

210108 MuxkpocucTeMHasi TEXHUKA

210200 IIpoekTHpOoBaHHE B TEXHOJIOTHS JIEKTPOHHBIX CPEACTB
210600 HanoTtexHonorus




3.1.1. Tpynosas pyHKkuus

AHau3 KOHCTPYKUMH U TEXHOJIOTHH
HM3TOTOBJICHUS MUKPO- ¥ HAHOPA3MEPHBIX YposeHb
HanmeHoBanue | 3JIEKTPOMEXaHMIECKHX CHCTEM IIO Konx |A/01.6 | (momyposeHs) 6
CYIIECTBYIOIMM HMCTOYHHUKAM KpaHuKaLma
uHpOpMaLHH
IIpoucxoxneHue TpyAOBOH Opursmar X 3auMCTBOBAHO U3
$yHKIHH OpHUrHHANA
Kox opurunana PeructpalMOHHBIH
HOMED
TIpo¢eCCHOHANBHOTO
CTaHzapTa

- TpynoBsie neficTars

ITovck M cHCTeMaTH3alMA HAYYHBIX CBENCHHHA O KOHCTPYKIUSIX, MaTepHalax,
MapIpyTax HM3COTOBJICHHS H 00OpYyIOBaHHMH, HCIONB3YEMBIX UL CO3AaHHS
MHKPO- H HaHOpa3MEPHBIX JIEKTPOMEXaHHMIECKHX CHCTEM

ConocTaBieHMEe XapaKTEPHCTHK W MapaMETPOB CYIECTBYIOIMX KOHCTPYKIMH
MUKpPO- M HaHOPa3MEPHBIX 3JEKTPOMEXaHHYECKAX CHCTEM H HCIONL3YEMBIX B
HMX MAaTE€pHAliOB, HEOOXOMMMBIX /Ul MX H3TOTOBICHHS TEXHOJOTHYECKHX
TIPOLIECCOB B 060PYIOBaHUSA

Pa3pa60TKa TEXHHKO-3KOHOMHYECKOTO  OOOCHOBaHUS BBI60pa agajora
CO3AaBAaCMBIX MHKPO- U HAHOPA3MEPHEIX 3JIEKTPOMEXaHHICCKNX CHCTCM

IIpoBeieHHE CPaBHUTENBHONH TEXHHKO-DKOHOMHYECKOM OLEHKH TAKTHKO-
TEXHWYECKMX [apaMeTPOB M OKCIUTyaTalMOHHBIX IIOKa3aTened BBIOPaHHBIX
CTPYKTYPHBIX M IPHHIAIHAIBHBIX CXEM KOHCTPYKTHBHBIX PEIICHHH MHKPO- H
HAHOPA3MEPHEIX 3JIEKTPOMEXaHHIECKHX CHCTEM

Anam3 q)HSI/I‘ICCKI/IX N TCXHOJIOTHYCCKHX MPHHIUIIOB, 3aJIOKCHHBIX B
KOHCTPYKIOHIO 3neKTp0Mexaanec1<oﬁ CHCTEMBI

AHanM3 CyIIECTBYIONIMX METOJOB W MaplipyToB (OPMHPOBaHHMA MHKpPO- M
HAHOCTPYKTYpP, BXOIMIIMX B KOHCTPYKIMIO MHKpPO- M HAHOPa3MEPHBIX
3JIEKTPOMEXaHHIECKMX CHCTEM, a TakkKe CBOWCTB MaTepUAlOB H HX
KOMOHHAIHMH, BXOAAIMX B KOHCTPYKITHIO H OIPeeIIIIOMHUX paboTy

PaspaboTka TpeGoBaHMii K (HU3HKO-TEXHONOTHYECKHM H KOHCTPYKTHBHBIM
XapaKkTepUCTHKaM 3JIEMEHTOB KOHCTPYKI[MM MHKPO- H HAHOPa3MEPHBIX
AJIEKTPOMEXAHMYECKHUX CHCTEM

Heo6xonumeie yMEeHHSA

Pa6oTaTh ¢ neYaTHHIME ¥ JIEKTPOHHBIME HCTOYHMKAMH HH(OpMaLUH

OGpabaTsIBaTh U CHCTEMATH3UPOBATh MOTYIEHHYIO HHPOPMAIHIO II0 MHKPO- U
HAHOPa3sMEPHEIM 3JIEKTPOMEXAHNIECKUM CHCTEMaM

Onpenem IIEPCOCKTUBHBIC HANPABICHHA HAYYHBIX HCCIICIOBAHUNA U
pa3pa60T0K, CBSI3aHHBIX € CO3ZAHHECM MHKpPO- H  HaHOPA3MEPHBIX
AJICKTPOMCXaHHICCKHUX CUCTEM

BelaB/ATE Hanbojiee BaKHBIC IapaMeTphl M XapaKTEPUCTHKH NEPCIEKTHBHBIX
KOHCTPYKIIMI, MaTepHaIoB, TEXHOJOTHYECKHUX MPOLIECCOB H 000py10BaHu s

®opMyIHpOBaTE KPUTEPHH CPAaBHEHHS CYLIECTBYIOIIMX M IEPCHEKTHBHBIX
KOHCTPYKIMii, MaT€pHaNOB, TEXHOJOTHYECKHX HPONECCOB M 00OpyIOBaHMI,
UCHONB3yEMBIX B IPOHM3BOACTBE  MHMKpO- %} HaHOPa3MEPHBIX
9JIEKTPOMEXaHWIECKHUX CHCTEM

AHaJIHSI/IPOBaTB KOHCTPYKIIHIO M TEXHOJIOTHIO H3TOTOBJICHHSI MHKPO- H
HaHOPasMCPHBIX JJICKTPOMEXAHHYECKHX CHCTEM, BBLIBJLITH HpOGJICMHBIC
JICMCHTHI M YIACTKH

HeobOxoauMele 3HAHUA

CIpyKTypa CYIUECTBYIOIIMX KOHCTPYKIHH H TEXHOJOTHYECKHX IIPOLECCOB
TPOM3BOJICTBA MHKPO- ¥ HAHOPa3MEPHBIX 3NEKTPOMEXaHUIECKHX CHCTEM
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MI/IPOBBIC JOCTHDKEHHSA B 00JacTu pa3pa60TKn H IIPOU3BOACTBA MHKPO- H
HAHOPa3MEPHBIX JJICKTPOMCXAHUYCCKUX CUCTEM

XapakTepUCTHKU NPOAYKIMH JIHICPOB B OOJIACTH IIPOM3BOICTBA MHKpPO- H
HAHOPa3MEPHBIX 3JIEKTPOMEXaHUUECKUX CHCTEM

ba3oBble  TEXHOJOTHYECKHE HpOHECCEHI, OGOPYIIOBaHIrIC H MapupyTsl
H3TOTOBJICHUS MUKPO- M HAHOPA3MEPHBIX JJICKTPOMEXAHNUCCKUX CUCTEM

Meroasl,  MapmpyTeHl H  CpeACTBa  NPHOOPHO-TEXHOJIOTHIECKOTrO
MOJICJIAPOBAHUS TEXHOJOTHYECKHX IIPOHECCOB, MOIyJed ¥ MapHIpyTOB
H3TOTOBJICHHS MHKPO- ¥ HAHOPa3MEPHBIX JNEKTPOMEXaHUIECKHX CACTEM

MeTtoapi pacuera, NPOCKTHUPOBAHHA, KOHCTPYHPOBAaHHA H MOACPHH3ALAU
MHKPO~- ¥ HAHOPa3SMEPHEIX JJICKTPOMEXAHHUYCCKHUX CHCTEM C HCHIOJB30BaHUEM
CHCTCM aBTOMATHU3HPOBAHHOIO NPOCKTUPOBAHNUA H KOMIBIOTECPHEIX CPCACTB

Meromuxu IIPOCKTUPOBAHHUA CJIOXKHBIX MHKPO- 54 HaHOpPasMEPHBIX
SJICKTPOMEXaHWYECKHUX CHCTEM

Texaudeckuii aHrMMICKHH 36K B 00JJACTH HAHO- U MI/IKpOCI/ICTCMHOﬁ TCXHUKHA

TPCGOBaHHﬂ CHCTEMEI 9KOJIOTHYCCKOTO MECHEDKMCHTA H CHCTCMEI
MCHCIDKMCHTA HpOI/I3BOI[CTBCHHOﬁ 06€30IacCHOCTH U 3J0pPOBbS

Apyrue
XapaKTEPUCTHUKH

3.1.2. Tpynosas pynkmus

Omnpenenenne 3TanoB U3rOTOBIIEHUS
INEKTPOMEXAHUIECCKOU CUCTEMEI,
dopmupoBaHue nepedns 060pyIOBaHNS U YpoBer®

HauMeHOBaHHE Kon i A/02.6 | (momyposens) 6
MOCNIEIOBATEILHOCTH HEOOXOMUMMBIX M1 D
€€ H3rOTOBIICHUS TEXHOJIOTHYECKUX
MOJYJICH ¥ € AMHUYHBIX Ollepallui

IIpoucxoxnexue aMMCTBOBaH

P PR OpurmHan X 3 om
TPYyHOBOii QyHKIMHA OpurpHaIa I
Kon opurunana PerncrpanmoHHsI i
HOMep
mpodecCHOHATEHOTO
CTaugapTa

TpynoBsie neticTBus

Anamu3 Tpe6oBaHHM K (UIMKO-TEXHOJOTMYECKMM M KOHCTPYKTHBHEIM |
XapaKTEPHCTHKAM 3JIEMEHTOB KOHCTPYKIMH MHKpO- M HAHOPa3MEPHHIX |
IJIEKTPOMEXAHUIECKHX CHCTEM |

Knaccupukanus u rpynnupoBaHHe OOBEKTOB IPOHM3BOJICTBA MHKpPO- H
HAHOPa3MEPHBIX DIICKTPOMEXaHUYECKUX CHCTEM

KonugecTBeHHass OLEHKA rpynn 00BEKTOB Opou3BOACTBA MHKpPO- H
HAHOPAZMEPHBIX 3JICKTPOMEXaHUICCKUX CUCTEM

B1>160p 0a30BOr0 THIIOBOTO TEXHOJOTHIECKOrO npouecca H3roTOBJICHHSA
MHKPO- H HAHOPa3MEPHBIX JJICKTPOMEXaHUYCCKUX CAUCTEM

BpI60Op TexHOMOrHIeCKOi 6a3pl AJIA NIPOM3BOACTBA MHUKPO- M HaHOPa3MEPHBIX
9JIEKTPOMEXAHNIECKHAX CHCTEM

PaspaGoTka ommMcaHMS OCHOBHBIX 3TallOB H3TOTOBJEHMS, a Takke Habopa
HEOOXOMWMMBIX  JUIS  IpPOU3BOJACTBA  MHKpPO- H  HAHOPa3MEPHBIX
ANIEKTPOMEXAHNYECKUX CHCTEM 0a30BBIX TEXHOJNOIMYECKHX MOZIYJEH M IpyHII
€IMHHUYHBIX TEXHOJNOTHYECKHX ONepariii, BXOASIIMX B HX COCTaB

Pa3zpa6oTka TEXHHYECKOTO 3aJJaHHsl Ha IIPOBEICHHUE paboT N0 MOAEIMPOBAHHUIO
TEXHOJIOTHIECKHX ONepaIii, MOyl W MapHIpyTa H3TOTOBJICHHS MHKPO- M
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HaHOPa3MEPHBIX 3JICKTPOMEXAHUYCCKUX CUCTEM

. HeoGxomuMele yMeHHUS

Cobupars M aHAIM3WPOBaTh HAYYHO-TEXHHYECKYIO HH(OpPMAIHUIO no |

HCIIOJIB3YEMbIM KOHCTPYKIHSAM MHKpO- H HaHOPa3MEPHBIX
3JIEKTPOMEXAHHYECKAX CHCTEM, NpPHHLUIAM HX paboTel, HCIONB3YEMBIM
MarepuaiaM H METOJIaM H3TOTOBJICHHSL

PaspabatbiBath paboure ILTaHBI U IPOTPaMMBI IPOBEIEHHS KOHCTPYKTOPCKO-

TEXHOJIOTHYECKMX UCCIICIOBAHMMN

Onpenensts Hend u GOPMYIHPOBaTh 3aJjad¥ MOJEIMPOBAHHA H Pa3paGoTKH
TEXHOJIOTHYECKHX IIPOLIECCOB, TEXHOJIOTHYECKHX MOIYyNeH M MapIIpyToB
M3TOTOBJICHHS MUKPO- M HAHOPa3MEPHBIX HJIEKTPOMEXaHUYECKUX CHCTEM

PazpabaTeiBaTe TEXHHYECKWE 3afaHHd Ha MCCICJOBAaHHMA M Ppa3paboTKy
TEXHOJNOTHYECKHX MOAYJIE€H H IIPOIECCOB IPOHM3BOACTBA MHKpPO- H
HAHOPa3MEPHBIX HIEKTPOMEXaHHIECKHX CHCTEM

Pa6oTtath B cocTaBe MPOESKTHOM IPYIIIEI

Omnpenensath BHA, NOPANOK MPOBEJCHHS H OCHOBHBIE TEXHOJIOTHYECKHE
mapameTpsl onepaiui

['OTOBHTh HAyYHO-TEXHHYECKHE OTYETHl, NyONMKalMH IO pe3yibTaTaMm
BBINOJHEHHBIX HCCIIEIOBaHUH

'otoBuTH MaTCpualibl IO 3alMUTE 00BEKTOB I/IHTCHJICKTyaJIBHOﬁ COOCTBEHHOCTH

Heo6xonuMele 3HaHUS

Ba3oBrle NpHHIHMIE! QYHKIIMOHHPOBAHUS M KOHCTPYKIHH THIIOBBIX MHKPO- H
HAHOPa3MEPHBIX JIEKTPOMEXAaHAIECKUX CHCTEM

OCHOBEI MaTCprAAJIOBECACHUA

(OCHOBBI MHKPOMCXAaHHUKH H COIIpOMaTa

[TpuanMnel pabOTHI ¥ BO3MOXKHOCTH 00OpYZOBaHMs, HCIIONL3YEMOTO IIPH
TIPOU3BOJICTBE MUKPO- 1 HAHOPA3MEPHBIX 3JICKTPOMEXaHHYECKUX CHCTEM

BazoBble TeXHONOrHYECKHE IPOLECCH M MapIIpPyTHl H3TOTOBICHHS MHKPO- H |

HaHOPA3MCPHEIX JJICKTPOMEXaHHICCKUX CUCTEM

OU3NKO-XMMUYECKHAE  NPOIECCH, 3al0KEHHEIE B  OCHOBY  0a30BBIX
TEXHOJIOTHIECKHX OIEpalyii, OCHOBHbIE BXOJHBIE M BBIXOJHBIE IIapaMeTphl
TEXHOJIOTHYIECKHX ONepalldif, MCHONB3yEeMBIX NpPH INPOM3BOICTBE MHKDPO- H
HAHOPa3MEPHBIX JIEKTPOMEXaHMIECKUX CHCTEM

OcHoBHBIE CBOMCTBa MaTEpHAJIOB, UCIOJIB3YEMBIX B THIIOBBIX KOHCTPYKITHAX
MHKPO- 1 HARHOPA3MCPHBIX DJICKTPOMCXaHHICCKHUX CUCTEM

MeTonpl pacueTa mapaMeTpOB M OCHOBHBIX XapakTEPHCTHK MOJEICH,
ACTIOJIB3YEMBIX ~IPH  INPOSKTUPOBAHMM  MHKpPO- H  HaHOPa3sMEPHBIX
HJIEKTPOMEXaHHIECKUX CHCTEM

OCHOBHBIE OpOrpaMMHBIC KOMILICKCHI, HCIIOJIB3yEMBIC VI MOIACITHPOBAHMA
TCXHOJIOTHYCCKHUX ImpoueccoB H  MapmpyToB CO31aHud  MHKpPO- H
HAHOPasMECPHLIX 3JICKTPOMCXaHNYICCKHX CHCTEM

Texnudeckuit aHrIHICKUI S3BIK B 00JIaCTH HAHO- U MUKPOCHCTEMHOM TEXHHUKH

Tpe6OBaHI/ISI CHUCTEMBI IKOJIOTHYECCKOI'O MCHCIXKMEHTA u CHUCTCMBI
MCHCIDKMCHTA l'IpOI/I3BOIICTBeHHOff'I 0e30macHOCTH U 3J0POBbs

Lpyrue

XapaKTCPUCTHKH




3.1.3. TpynoBasi pyHkous

MopaenupoBanue 1 pacueT TpeOyeMbIX VposeHs
HaumeHnopanne | BXOJHBIX M BHIXOJHBIX IIApaMETPOB Kon |A/03.6 | (monypoBeHs) 6
TEXHOJIOTHYECKHX Ollepaiiuii KBaMHUKAIUH

Ipoucxoxnenue
TPYAOBOH PyHKIH

3aMMCTBOBaHO H3

Opurisan X OpHruHana

Kon opurmnana PeructpammonHbrit
HOMeEp
npodecCHOHABHOIO

cTaHaapra

TpynoBsie
JehCcTBHA

AHamM3 TEXHOJOTHMYECKOM NOKYMEHTAMM M BBIAEIEHHE CTPYKTYPOOOpasyroImHX
onepauuii, rpynn onepannii WIx TEXHOJIOTHIECKUX OJIOKOB

CI)OpMI/IPOBaHI/Ie MOA€IM TEXHOJNOTHYCCKOroO Mapumpyra B Cpeaec I'IpPIGOpHO-
TCXHOJIOTHYECKOr0O MOACINPOBAHAA

KambpoBka mapamerpoB Mozieliell TEXHOJIOTHYECKHUX OIEepaluii M0 UMEIOIMMCS
SKCIEPHUMEHTAIBHLIM [JaHHBIM B COOTBETCTBHH C TPeOOBAaHHAMH TEXHHYECKOTO
3aJlaHus

Anamms pPe3YIbTaTOB MOJACITHPOBAHHA H IIOATOTOBKa pCKOMCH,Z[al[I/Iﬁ I1o
IIOCICOOBATCIIBHOCTIAM U PCXUMaM TCXHOJIOTHICCKUX oncpannﬁ

Pa3zpaboTka TexHWYeCKHX TpeOOBaHMH K XapaKTEPHCTHKaM (YHKIIMOHAIBHBIX
ClIOEB, mNapamerpaM (YHKIHOHANBHBIX 3JEMEHTOB, BXOJHBIM H BBHIXOAHBIM
IapaMeTpaM TEXHOJOQTHIECKHX MOJYJIeH U onepaluii

@opmyimpoBaHue Leilell M 3aJad MOpoBeAeHHS paboT MO SKCIEpUMEHTAIBHOMN
pa3paboTKke  TEXHOJIOTHYECKHMX  IIPOIECCOB  IPOM3BOJCTBA  MHKPO- H
HAHOPa3MEPHBIX JIEKTPOMEXAHHIECKHX CHCTEM

Pa3paboTka TEXHHYECKOro 3aaHus Ha pa3pabOTKy MapIIPYTHBIX U ONEPAOHHBIX
KapT NpOU3BOJICTBA MUKPO- H HaHOPa3MEPHBIX JIEKTPOMEXaHHIECKHX CHCTEM Ha
OCHOBE NIPOBEJICHHOTO aHaJIM3a M JaHHBIX MOJISJIMPOBaHMS

Heo6xonumMere
YMEHHS

CocCTaBNIATh TEXHONOTHYECKMH MapumipyT Ha S3bIKE BBICOKOIO
COOTBETCTBYIOINEH CHCTEMbI ABTOMATH3HPOBAHHOTO IPOSKTHPOBAHUS

YPOBHS

Buzyarn3upoBars pe3yJIbTaThl MOJEIHPOBAHUS

IIpon3BoauTs KamMOPOBKY NapaMeTPOB MOJEIeH TEXHOJIOTHYECKHX onepauni

AHaJII/IBI/IpOBaTB pe3ynbTarbl MOICIUPOBAHUS H TI'OTOBHTH DPEKOMCHIAUHH II0
3KCHepI/IMCHTaJII>HOI71 OTpaGOTKG TEXHOJIOTHICCKHUX PEXHUMOB

BLI6PIpaTB MCTOOUKH U CPE€ACTBA MOACIIMPOBAHNA TCXHOJOTHICCKHUX ITPOLICCCOB

IIpon3BOAMTE KOMITBIOTEPHOE MOJEIHPOBAHHE 0a30BBIX TEXHOJOTHYECKHX
IIPOLECCOB, HCHONB3YEMBIX Ui H3TOTOBIICHHUS MHKpPO- M HaHOPa3MEpPHBIX
3EKTPOMEXAHUYECKUX CACTEM

Ucnosns3oBaTh (I)YHKIIHOHaJ'ILHBIC BO3MOXHOCTH IPOrpaMMHBIX IIaKE€TOB CHCTCM

Pa3pabatbiBate paGoume IIaHBI A NPOrPaMMEBI IPOBENEHHS KOHCTPYKTOPCKO-
TEXHOJIOTHYECKHX UCCIICHOBAHMM

P aSPaGaTLIBaTL TEXHUHYCCKHE 3aJaHHd Ha JKCIICPHMCHTAJIBHYIO pa3pa60TKy
TEXHOJOTHICCKHX IIPOLECCOB INPOHU3BOACTBA MHKPO- H  HaHOPasMEPHBIX
AICKTPOMECXAHNICCKUX CHCTEM

CocraBmars HAYYHO-TCXHUYECKHE OTHYCTHI, l'IyﬁJII/IKaIII/II/I 0  pe3yapTaram

BEIIOJHEHHBIX HCCIICIOBAaHNI

Heob6xoqumsie
3HAHHSA

Metoxnpl, MapmIpyTEl H CpEACTBAa MPHUOGOPHO-TEXHONOIHIECKOTO MOJIETUPOBAHUSI
TEXHOJIOTHIECKUX NPOLECCOB, MOLYJIEH M MapIIPyTOB H3rOTOBJIEHHS MHKPO- H

HAHOPA3MEPHEIX SJICKTPOMCXAHHICCKHUX CHCTEM
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Crpykrypa
SJICKTPOMEXAHNYCCKHX CUCTEM

MHKpO- ¥  HaHOpa3MEpHBIX

CYIMIECTBYIOIIMX  KOHCTPYKIHH

MupoBsle IOCTHKEHHMsS B 00JIaCTH pa3pabOTKHM M MPOM3BOACTBA MHKpPO- H
HAHOPa3MEPHBIX 3IEKTPOMEXaHUIECKUX CACTEM

Metoauku u NPHEMBI HAYYHOI'O HCCIICOOBAHMUS

ba3oBEIe TEXHONIOTHYECKHE IIpONIECChI, oﬁopyp;osanne W MapuIpyThl B3rOTOBJICHHUS
MHKPO- 1 HAHOPa3MCPHBIX 3JICKTPOMEXAHUUCCKHX CUCTEM

Haqu,le HAaIIpaBJICHUA pPasBUTHA paspaﬁomn, IIPOU3BOACTBA H IPHMCHEHUA
MHKPO- H HAHOPa3MEPHBIX 3JICKTPOMEXaHHYCCKUX CUCTEM

MeToauKH HNPOEKTHPOBAHHS CIOXHBIX TEXHHYECKAX MHKpPO- M HaHOPa3sMEPHBIX
JNIEKTPOMEXaHUIECKUX CHCTEM

Metoauku pacyera 3KOHOMHUYECKOH 3¢ GEKTHBHOCTH TEXHOJIOTHYECKHX MHKpPO- H
HAHOPA3MEPHBIX HIEKTPOMEXaHHUECKHX MPOLIECCOB

Texuuueckuii aHrHICKHI S3BIK B 00JIACTH HAHO- M MEKPOCHCTEMHOM TEXHUKH

TpeGOBaHPIﬂ CHACTEMBI 3KOJIOTHYECKOI'O MEHCIDKMCHTA M CHCTCMBI MCHCIDKMCHTA
l'IpOPIBBOZlCTBCHHOﬁ 0e30macHOCTH U 3J0POBbS

Hpyrue -
XapaKTEePUCTHKH

3.2. O606menHas TpyAoBasi PyHKIHA

Pa3zpaboTka TeXHOIOrHIeCKOH
OKYMCEHTAIlMH AJI1 IPOU3BOACTBA MUKPO-

HawmMeHoBaHue AOKyMCHTAIMH JUILT P a P Kox| B Yposex 6

¥ HAHOPA3MEPHBIX JJICKTPOMEXaHNYCCKUX KBaTU(yKaIUU

CHUCTEM
IpoucxoxneHue 06061EeHHOM 3

p K i Opurmsan X aHMCTBOBaHO U3 ‘
TpYZOBOH QyHKIMH OpHIHHAJIA [
Kozn opurunan:  PermcrpaluioHHBIH
HOMEp
npodeccHoHaNILHOTO
cTaHIapTa

BozmoxHEle HmxeHep-3JIeKTPOHUK II0 pa3paboTKe TEXHONOTHIECKOH JOKYMEHTALUH
Ha¥MCHOBaHUA

JOJDKHOCTEH, mpodeccuit

TpeGoBanus k
00pa3oBaHMIO ¥ 00Y4EHHIO

Briciee oOpa3opanue — 6akanaBpuat

TpeGoBaHHS K ONBITY
NpaKTHIECKOH paboThl

He menee ogHoro roja Ha HHXXCHCPHO-TEXHUYCCKUX JOJDKHOCTSX B
obnactu IIPOU3BOACTBA MUKPO- ¥ HAHOIJICKTPOHHBIX YCTPOﬁCTB

Ocob5ie yc10Bug A0MycKa
K pabote

IpoxoxaeHue 00S3aTebHBIX IPEABAPUTENBHBIX (IIPH HOCTYILIEHAA HA
paboTy) ¥ NEPHOIUIECKIX MEIUIMHCKUX OCMOTPOB (06cieioBanuil), a
TaKKe BHEOYEPETHBIX METHIIMHCKIX OCMOTpOB (06cneoBaHuit) B
IOpsiAIKe, YCTAaHOBJICHHOM 3aKOHOAATeNbecTBOM Poccuiickoii denepanym
VHCTpYKTaX 110 OXpaHe Tpya

Hpyrue xapakTepuCTUKH

JloroHUTENbHBIE POGECCHOHATBHbIE IPOTPaMMEBI — IPOrPaMMBbI
MOBBIMICHUS! KBATH(UKAIMH 110 IPOHIIO NESTEIHHOCTH




10

IIOHOJIHI/ITCJILHBIG XapaKTepUCTHKHU:

Haumenosanue 6a30Boi rpynnsl, TOJDKHOCTH

Haumenosarue noxymenta Kon (mpodeccun) WM CIENUAILHOCTH
OK3 2111 @OU3MKH U aCTPOHOMEI
2141 VHxeHephl B IPOMBIILIEHHOCTH M Ha IPOM3BOJICTBE
2144 HHxeHephl-MEXaHNUKH
2152 VxeHephI-371eKTPOHUKY
EKC - WmxeHep-TeXHOOT (TEXHOJIOT)
OKIIATP 22854 Wxenep-TexHonor

22864 VHxeHep-2/1eKTPOHUK

OKCO

150600 MatepnajioBeieHAE ¥ TEXHOIOTHs HOBBIX MaT€pHaJIOB

210100 OJIEKTPOHMKA ¥ MUKPOIJIEKTPOHHIKA

210108 MuxpocucTeMHasl TEXHUKA

210200 ITpoekTHpOBaHME U TEXHOJIOTHUS 3JEKTPOHHBIX CPEACTB

210600 HasoTrexHomnorus

3.2.1. Tpynosas ¢pyHxnus

PazpaboTka METOUK aTTeCTaluy
TEXHOJOTHYICCKUX MPOIIECCOB, METOIUK v
Hammenoparme | B0/ 0T0 H BEIXOZHOTO Kon | B/01.6 (HI:)(;[];'epI:)I;BeHL) 6
MCXKOINICPAIITMOHHOI0 KOHTPOJIA IIPHU KBaJII»I(I)IfIKaI.lPII/I
IPOU3BOJICTBE MUKPO- M HAHOPA3MEPHBIX
JJICKTPOMEXAaHHICCKHUX CHCTEM
e | Opmma X | oo
Kon opurnHana PeructpaumoHHbIH HOMED
npogecCHOHANBHOTO
CTaHAapTa

Tpynossie neficTBus

Anamy3 TeXHHYECKOro 3aJaHud 1o nmapaMe€TpaM HCXOAHBIX MATCpPHAIOB H
BBIIIOJIHCHHA OTACIBHBIX onepaunii opH H3TrOTOBJICHHHA MHKPO- H
HaHOPAa3MEPHEIX IJICKTPOMEXaHHUYCCKUX CHCTEM

Pa3paGoTka  METOOMK  BXOZHOTO  KOHTpON  (YHKIHOHAIBHBIX M
TEXHOJOTHYECKHX CIIOEB, HMCIOJIB3YEMBIX B IIPOU3BOACTBE MHMKpPO- H
HAaHOpPAa3MEPHEIX  OJJIEKTPOMEXAaHWYECKHX CHCTEM: IIOIUIOXKEK, METaUIoB,
JII3NIEKTPHKOB

Pa3pa60TKa METOAUK MEXOIICPAIITMOHHOI0 KOHTPOJIA Ha TECTOBBIX CTPYKTypaxX U
3JIEMECHTAaX MHKPO- H HAHOPa3MCPHBIX 3JICKTPOMEXaHUICCKHUX CHCTCM

Pa3paboTKa METOIAMK BHIXOJHOTO KOHTPOJIA HAa TECTOBBIX CTPYKTYpaX MHUKPO- H
HAHOPa3MEPHBIX JIEKTPOMEXaHHUECKHX CHCTEM

dopmupoBaHue 6a3bl JaHHBIX BCEX BHIOB KOHTPOJIA

CratucTuyeckas 06paboTKa AaHHBIX KOHTPOJA C O(POPMIICHHEM IIPOTOKONIOB H
3aKIIIOYECHUN

Heo6xoauMbie
YMEHHUS

Pa6orath Ha OGOPYAOBAHHM BXOJHOTO, MEXONECPAIMOHHOTO H BBIXOJHOTO
KOHTpOJIS TIPY IIPOM3BOJCTBE MHUKPO- H HAHOPa3MEPHBIX 3JIEKTPOMEXaHHYECKHX
CHCTEM

AHaJIHBHPOBaTB Pe3yIbTaThl MCTOJIUK BXOOHOTO, BBIXOAHOTO,
MEXONECParuOHHOTO KOHTPOIA )% TOTOBHTH PEKOMCHIAITNH IIo
3I(CIIepI/IMeHTaIII>HOI71 OTpaGOTKe TEXHOJIOTHICCKHUX PEXXUMOB
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B1>16p1paT1> METOAUKHA BXOJHOI'O, BBIXOJHOI'0, MECXKONCPAIMOHHOI'O KOHTPOJIA |
nponecca MOACTTUPOBAHUSA TCXHOJIOTNYCCKUX IPOLECCOB

PaspaGareiBath paboude IUIaHBI W OpPOrPaMMBI  NPOBEAEHHS BXOJHOTO,
BBIXOJHOTO, MEXOIEPAMOHHOT0 KOHTPOJIL IIpolecca MOJEIHPOBAHMSA
TEXHOJIOTHIECKUX MUKPO- M HAHOPA3MEPHBIX 3IEKTPOMEXaHHIECKHX MPOLECCOB

Heobxoumsie Meronsl H3MEpEHHs  IapaMeTpoB MHKpO- U HaHOpa3MEepHHIX

3HaHUA SJIEKTPOMEXAHWYECKHX CUCTeEM
MeToasl KOHTPOJIL OIEpPAllMOHHBIX I1ApaMETPOB TEXHOJOTHMYECKHX MHKpPO- H
HaHOPa3MEPHBIX JIEKTPOMEXaHUIECKUX IIPOLIECCOB
MerToapl HCCIIEAOBAHUA XapaKTEPUCTHK (YHKIMOHAIBHBIX 3JIEMEHTOB H CIIOEB
MHUKPO- ¥ HAHOPa3MEPHBIX 3JIEKTPOMEXaHUUECKHUX CHCTEM
TexHu4ecKHuil aHTTMHACKMH 361K B 00JIACTH HAHO- M MUKPOCHCTEMHOM TEXHUKH
TpeboBaHUS CHCTEMBI 9KOTOTHIECKOTO MEHEKMEHTA H CHCTEMBI MEHEIKMEHTA
HPOU3BOACTBEHHOH 06€30aCHOCTH M 370POBbS

Apyrue -

XapaKTEPUCTHKH

3.2.2. TpynoBas pyHxuus

CocraBlieHH€e ONEPANHOHHBIX H Yposers
HanveHOBaHMe | \raninyTHEIX TEXHONOTHYECKHX KapT

Koz | B/02.6 (mOXypOBEHD) 6
KBau(UKAIHA

IIpoucxoxneHue TpyAOBOH

3auMCTBOBAHO M3

Opurunan X

dhyHKIMH opHruHaia
Kon opurnnan:  PerucrpanoHHbBIA
HOMep
POGECCHOHATBEHOTO
CTaHJapTa
Tpynossie neficTBUS AHaH3 KOHCTPYKTOPCKOM TOKYMEHTAMHM H OIpesiesicHne 06beMa BhITyCKa
H3ETHi
OtpaboTka TEXHOJIOTUYHOCTH MHKPO- u HaHOPa3MEPHBIX
ANIEKTPOMEXAHNICCKUX CACTEM
BeiGop  TexHojormdeckod — Ga3pl  MHKpPO- H  HaHOPa3sMEPHBIX

DIIEKTPOMEXAHNYECKUX CHCTEM
CocTaBieHde  MapmpyTHOrO,  ONEpAllMOHHOTO M MAapmpyTHO-
OllepalliOHHOT0 ONHCAHUH

CornacoBaHue H YTBep)KICHHE MapHIpyTa H3TOTOBICHHS MHMKPO- H
HaHOPasMEPHBIX 3ICKTPOMEXAHUICCKAX CHCTCM
VYxa3zanue TpeGoBaHMi OXpaHHB! TPY/Ia H OXpaHbl OKPYKaIOIIEH Cpebl |
Pacger HOpM BpeMeHH Ha NPOBEJACHHE TEXHOJOIMYECKHMX OIEpaluid H
BCIIOMOTaTeNIbHBIX IEHCTBHI -
OdopMiteHHEe TEXHONOTHYECKOro IIpoliecca Ha OJiaHKaX YCTaHOBIEHHOH
(GOpMEI 1 B aBTOMATH3UPOBAHHOH CHCTEME YIPaBJICHHS NIPOU3BOACTBOM

Heo6xonuMmelie ymMeHus

PaboTaTh ¢ HOpMATHBHOW M KOHCTPYKTOPCKOM JIOKYMEHTAIMe |
PaGoTats B cHCTEeME aBTOMAaTH3allMd IPOECKTHPOBAaHHSA IOATOTOBKH
TEXHMYECKOM TOKYMEHTAIlMH Ul IIPOM3BOJACTBA MUKPO- U HAHOPa3MEPHBIX
IEKTPOMEXaHHIECKHX CHCTEM

PaGotaTh B aBTOMaTH3UPOBAaHHOH CHCTEME YNpPaBICHHS MPOH3BOACTBOM
MHKPO- H HAHOPa3MEPHBIX 3JIEKTPOMEXaHUIECKUX CUCTEM

HeobxoauMsle 3HaHUA

TpeboBanus cTaHAapTOB HO pa3pabOTKe AOKYMEHTAllHHM Ha COCTaBJICHHE
OIIEpAIMOHHBIX ¥ MapIIPYTHEIX TEXHOJOTHYECKHX KapT
Texuuueckue TpeGOBaHuS, IpeAbIBIsSEMbIE K H3TOTaBIHBACMbIM H3/IEIHsIM
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OCHOBHO€E TEXHOJOTHIECKOE o60pyn013a1me A IIDUHITHIIEI €TO pa60TBI

TexHomorryeckue ¢akToOphl, BIUAIOMIAE HA TOYHOCTH BBINOJHEHHS
onepauui

HpPIHIIHIIBI BI>I60pa TCXHOJOTHYCCKOI'O 060pyIIOBaHI/I$I U TEXHOJIOTHIECKOU
OCHACTKHA

THIOBEIE TEXHOJIOTHYECKHE PEXUMBI onepanm‘fl IIpoUu3BOACTBA MHKpPO- H
HAHOPA3MEPHEIX SJICKTPOMEXAaHWYICCKUX CUCTEM

HopMmatusbl pacxojia ChIpbs, MATEPHAJIOB, pabodNX cpell, SHEPTHH

Meroauku pacyeTa HOPM BpeMEHH TEXHOJIIOTMYECKUX Omepanuit

Texnudgecknit aHrIMHCKHM SA3BIK B 00JaCTH HAHO- M MHKPOCHCTEMHOM
TEXHUKH

TpCGOBaHI/ISI CHCTEMBI JSKOJOITHYECKOI0O MCHCMIKMECHTA H  CHCTCMEI
MCHCDKMCHTA HpOI/I3BOIICTBeHHOf;I 6€3011aCHOCTH H 30pPOBbA

Lpyrue xapakTepuCTHKH

3.2.3. TpynoBas ¢pyHKOus

IIpoucxoxacHue Tpya0BOM
byHKIMH

PazpaboTka periiaMesToB MEpOPUSTHI Yposenp
HammeHoBaHME | 116 apanm3y u yCTpaHEHHIO IPHYKH Opaka | KOA B/03.6 (moypoBeHD) 6
KBTH(HKALH
HAMCTBOBAH!
Opuru=an X 3a om
OpHrHHaNa
Kon opurunan: PermctpauyoHHBIH
HOMep
npodeccuoHATBHOI0
CTaHZapTa

Tpynossie aeficTBus

IIpoBeneHrHe W3MEPEHHMM M CTATHCTHYECKOTO aHANHM3a I1apaMeTpOB
OTAENBHBIX TEXHOJOTHIECKHUX ONepanuii

AHanu3 pe3yNbTaTOB MOHHTOPHHTA BBIXOJHBIX IIAPaMETPOB MHKpO- H
HAHOPa3MEPHBIX 3JIEKTPOMEXAHHIECKAX CUCTEM

OmpeneneHue OOMMX NPHYMH OTKIOHEHHH IIapaMETPOB MHKpPO- H
HaHOPAa3MEPHBIX IEKTPOMEXaHHIECKHX CHCTEM

(I)OpMHPOBaHPIe rpyninsl HHXCHCPOB-TEXHOJIOIOB, OTBEYAIONIHUX  3a
KOHKPETHEIC OTICpalvin, sl aHAIN3a BOSMOXHBIX ITPHIUH OTKJIOHCHUH

IloaroroBka u IIpEACTABJICHUC 3aKIIIOYCHHUS 110 PE3YJIbTAaTaM ITPOBCICHHOIO
HCCICOOBAaHNSL

IToagroToBka ¥ cCOrjlacoBaHHE peKomeHnauHﬁ II0 YCTPaHCHHUIO IIPUYHH
OTKJIOHCHHA MapaMETPOB TEXHOJIOTHMICCKOTO ITponecca

[ToAroToBKa IpPEeAIOKEHHH MO0 W3MEHEHHIO TEXHOJIOMMYECKOro Ipornecca,
OOHOBIICHHIO 00OPYXOBaHHUS, TEXHOJOI'HIECKON TOKYMEHTAIlUH

Ilogroroska npezmoxceﬂm‘i 1o H3MCHCHUIO Oopranusalnu
IIPOU3BOACTBEHHOIO ITpoIecca

Heob6xonuMbie ymeHus

HpOHBBOJ.IHTB aHaIM3 MpPHYHH H OIpPEeACIATh IPUIUHBI OTKIOHCHHA
IIapaMeTPOB TCXHOJIOTHYCCKOr'o nporecca 0T 3aJaHHbIX

Pa3pabareiBaTh peKOMEHIAMK TI0 YCTPAHEHHWIO IPHYMH OTKIOHECHHUS
IapaMeTPOB TEXHOJIOTHYECKOTO Ipolecca

[Ipom3BomuTh CTATHCTHYECKHH aHAMHM3 IApaMETPOB TEXHOJOIHYECKHX
omnepanuii ¥ mapaMmeTpoB MUKpPO- H HAHOPa3MEPHBIX IEKTPOMEXaHHIECKUX
CHCTEM

ITpuMeHATh METOMUKH MEXONEPAIHOHHOTO KOHTPOJIS

HpI/IMeHSITL METOOOJIOTHIKO CUCTEMBI MCHC/DKMEHTA KauC€CTBA
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PaBpa6aTI>IBaTI> OIICpPalHOHHBIC KapThl Ha IIPOLECCHI, MAPIIPYTHBHIE KapThl
H3TOTOBJICHHUSI MUKPO- U HAHOPA3MEPHEIX 3JICKTPOMECXaHHICCKUX CHCTEM

Heob6xoguMele 3HaHUA

HOpMLI 0 OTKJIOHCHHIO MapaMEeTpOB MHKPO- H HAHOPA3sMEPHBIX
SJICKTPOMCXaHHICCKUX CUCTEM

TpeGoBanus Exuno# ciHcTeMbl TeXHOJIOTHYeCKOH AoKyMeHTanuu 1 ExunHoi
CHCTEMBI TEXHOJIOTHUECKOH NOATOTOBKY IIPOM3BOACTBA

Texnonorudeckue (akTOphl, BIMAIONME HA TOYHOCTH BBHIIOJIHEHMS
onepanui

TumoBble TEXHOIOTHYECKHE PEXHUMBI Ollepaliuii NPOM3BOACTBA MHKPO- H
HaHOPa3MEPHBIX NEKTPOMEXAHUUECKUX CHCTEM

TexHUYeCKHMM aHITMACKMH A3BIK B 00JACTH HAHO- H MHKPOCHCTEMHOM
TEeXHUKH

TpeﬁoBaHnﬂ CACTEMBI 3KOJOrMYCCKOro MEHCIDKMCHTA H  CHCTEMBI

MCHCIXMCHTA HpOI/I3BOIICTBeHHOﬁ 0€30MacHOCTH H 3A0pPOBbi

Jlpyrie xapakTepuCTUKHA

3.3. O600mennan TpyaoBas GyHKIMA

PazpaboTka MapuipyTa #3roToBJICHUs

HaummenoBanve | MHKPO- ¥ HAHOPa3MEPHBIX Kon C VpoBeHs KpaupuKanud | 7
JICKTPOMEXAHUIECCKMX CUCTEM

IIpoHcXOXIeHHE 0GOOMEHHOR | 0 U3

p K 1153 | Opurunan X 3auMCTBOBaH
TpyHoBoit pyHKIHK | OpHMIHMHANA

Koz opurvHana PerucrpanuosssIi
HOMEp
npo¢ecCHOHATILHOTO
cTaHzapTa

BozMoxHEIe BC,Z[YI.III/Iﬁ HHXCHEP-3JICKTPOHHUK 11O pa3pa60TKe MapaoipyTa
HaHUMCHOBaHHUA PYKOBO,Z[I/ITCJIB oTaciia

JOJDKHOCTEH, mpodeccuit

TpeboBanug x
00pa3oBaHMIO ¥ OOYUEHHUIO

Bricmee o6pazoBanue — MarucTparypa

TpeboBaHUS K OIIBITY
IPaKTU4eCKO# paboThl

He MeHee Tpex JIeT Ha HHXKEHEPHO-TEXHUYECKHUX JOIDKHOCTAX B 001aCTH
IPOM3BOACTBA MUKPO- M HAHOYJIEKTPOHHBIX YCTPOHCTB

Oco6ple ycnoBus JOITyCKa
K pabote

[Mpoxoxaenue 06s3aTeNbHBIX IPEIBAPATENLHBIX (IIPH TOCTYIUICHHM Ha
paboTy) ¥ IEpHOIMIECKHX MEIUIIMHCKAX OCMOTPOB (00ciIeIoBaHui), a
TaK)Ke BHEOYEPEIHBIX METUIIMHCKUX OCMOTPOB (00ciie10Banuit) B
HIOpAZIKE, YCTAHOBJICHHOM 3aKOHOaTeNscTBOM Poccuiickoit Penepanuun
HMHcTpykTax 110 oXpaHe Tpyza

Jpyrue xapakTepuCTUKH

HomnonuurensHsle mpodeccuoHaIbHbIE IPOrpaMMBI — IIPOrPAMMBI
MOBBIIIEHAS KBATH(GUKAMH 110 NPOPUITIO ACATENBHOCTH

IIOIIOJIHI’ITCJIBHBIC XapaKTCPUCTHKHA:

HaumenoBanye 6a30Boii rpynnsl, JODKHOCTH
HaumenoBaHue fOKyMeHTa Kon
(mpodeccuu) UK CHENUATEHOCTH
OK3 2111 OHU3UKN B aCTPOHOMBI
2141 HmxeHepsl B MPOMBITUICHHOCTH ¥ Ha IIPOMU3BOJICTBE
2144 HHxeHepb-MEXaHUKH
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2152 HmxeHephl-21eKTPOHUKHI
EKC - WHxeHep-TeXHOIOT (TEXHOJIOT)
OKIIOTP 22854 HmxeHep-TeXHOoIoT
22864 WnxeHep-3/1eKTPOHUK
OKCO 150600 MarepuanoBeIcHHE ¥ TEXHOJIOTHs HOBBIX MaTepHAJIOB

210100 | DeKTpOHMKA ¥ MHKPOJIEKTPOHUKA

210108 MukpocucTeMHas TEXHIKA

210200 ITpoexTrpoBaHUE M TEXHOJOTHS INEKTPOHHBIX CPELICTB

210600 Hanorexgomorusa

3.3.1. TpynoBas ¢pyHKknus

HaumMenoBaHue

PaspaboTka # yTBEpXKICHHE
TEXHHIECKOTO 3aJ]aHUs Ha pa3zpaboTKy

MapIpyTa H KOMILIEKTa KBATHGHKAAH
TEXHOJIOTHIECKOH JOKYMEHTAIHK

VposeHn
Kon | C/01.7 (nomypoBeHs) 7

ITpoucxoxneHue TpyROBOH
byHKIMH

3anpMCTBOBaHO H3
OpHUTMHANA

OpuruHan X

Kon opuruHasa  PerucrpaumoHHEIN HOMEp
npodecCHOHATEHOTO
CTaHJapTa

- TpynoBble AeficTBHS

AHamW3  pe3yJbTaTOB  MOJENMPOBAHUS  TEXHOJOTHYECKHMX  IPOLECCOB,
TEXHOJNIOTMYECKAX MOJYJiel W MapIIpyToB, a TaloKe KOHCTPYKTOPCKOH
JOKYMEHTALHY MUKPO- M HAHOPA3MePHBIX 3IEKTPOMEXaHHUECKHX CHCTEM

AHaiu3 pe3yabTaTOB JKCIEPUMEHTAIBHBIX HCCIEROBAaHMH I1apaMeTpoB
TEXHOJIOTHIECKUX MPOLECCOB H TEXHOJIOTHYECKAX MOAYJIEH

TToAroToBKa TEXHMYECKOTO 3aJaHus Ha pa3paboTKy TEeXHOIOTHYECKOH
JOKYMEHTALMH C YIETOM TpeOOBaHU KOHCTPYKTOPCKOH TOKYMEHTAIMH

Cornacopanne H YTBEPKACHUE TCXHHUYCCKOIo 3aJaHusd B COOTBETCTBHH C
PErnIaMCHTOM, IIPHHATEIM B OpraHu3aruy

Heobxonumeie ymeHHA

[Tpou3BOAMTE aHANM3 pPE3YNbTATOB MOJEIHUPOBAHHS M 3KCIIEPHMEHTAIBHBIX
IIPOBEPOK IapaMETPOB TEXHOJOTHYECKHX IIPOIECCOB M TEXHOJOTHYECKHX
MozyJiel

OcymecTBNsSTh TEXHOJOTHYECKMM Han30p 3a pa3paboTKoil MapmpyTa H
KOMIUIEKTA TEXHOJIOTHYECKON JOKyMEHTAINH

PaGoTtarhs ¢ JOKyMeHTanued IO NPOU3BOACTBY MHKPO- M HAHOPA3MEPHBIX
DJIEKTPOMEXaHMIECKIX CHCTEM

Pa6GoTaTe ¢ KOHTPOJBHO-M3MEPHTENBHBEIM 000OpYyIOBaHHEM, HCHOIB3YEMOM B
HAHO3JIEKTPOHHOM IIPOU3BOJICTBE

HCO6XO,I[PIMI>IC 3HaHHUA

TpebGoBanus kK ¢opMary u nopsaxky oGopMIIeHHMSA ONEpallMOHHBIX KapT Ha
IIPOLECCHI, MAapIIPYTHBIX KapT H3TOTOBJICHHS MHKPO- M HAHOPAa3MEPHBIX
AJIEKTPOMEXaHHYECKUX CHCTEM

VCTaHOBIEHHEE HOPMBI Ha OTKIOHEHHA TApaMeTpoB MHKPO- H
HAHOPa3MEPHBIX JIEKTPOMEXAaHHIECKHUX CHCTEM

TpeGoBaHus eqUHON CHCTEMBI TEXHOJOTHYECKOH IOKYMEHTAllMM M E€IUHOM
CHCTEMBI TEXHOJIOTHIeCKOH MOATOTOBKH IPOH3BOACTBA

TexHuueckue TpeGOBaHI/I}I, IPEABABIIEMBIC K HU3TOTAaBJIMBACMBIM H3ACIIHAM,
OCHOBHOC TCXHOJIOTHYCCKOC 060py1{0BaHI/Ie W OPpAHOANELI €T0 paGOTI)I

TexHomornueckue (baKTopI:I, BIMAOIAC HA TOYHOCTH BBIIIOJTHCHUA onepaunffl,
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TIPAHIHAIIBI BHGOpa TEXHOJIOTHYCCKOI'O 060p}’I[0BaHI/I5{ U TEXHOJOTHIECCKOU
OCHAaCTKH, THIIOBBIC TCXHOJOTHYECKUEC PEIKUMBI ouepaunﬁ IIPpOU3BOJACTBA
MHKPO- H HAHOPA3MECPHBIX JICKTPOMEXaHUYCCKUX CHCTEM

TexHoMOTHYECKHE CTaHJAapThHl H PETrTIaMCHTHI OpraHu3aluiy II0 IIPOMU3BOACTBY
MHKpPO- U HAQHOPA3MEPHBIX JICKTPOMCXAHWICCKUX CUCTEM

TexHugeckuii aHTTUHACKHH 361K B 00JIACTH HAHO- U MUKPOCHCTEMHOMN TEXHUKH

Tpe60BaHI/ISI CHCTCMBI 9KOJIOTHYECKOTI'O MCHCIDKMCHTA nu CHCTEMBI
MCHCIDKMCHTA IIpOH3BO,IICTBCHHOﬁ 6€30MacHOCTH H 3/I0POBbA

Hpyrue
| XapaKTePHUCTHKH

3.3.2. Tpynosas ¢pyHkuus

HaumMenoBanue

OKcnepHMeHTaNIbHAS IPOBEPKA
IPOIIECCOB, MHKPO-MaPIIPYTOB ¥
o0BbeqMHEHHE UX B 0OIMif MapIiipyT
H3TOTOBJIEHHS MUKPO- H A S—
HAHOPa3MEPHBIX
9JIEKTPOMEXAHHIECKIUX CHCTEM

. Vposens
Kon | C/02.7 (noxypoBeHs) 7

IMponcxoxnaeHue
TpynoBoii yHKIUM

X 3anuMCTBOBAHO M3

Opurunan
OpHTHHAJIA

Konm opurunana  PerucTpalliOHHBII HOMED
npodecCHOHATBHOrO
CTaHIapTa

Tpynoseie neiicTBus

[TnarnpoBanue SKCIIEPUMEHTOB Ha paboduX MapTHsIX IJIACTUH

PaspaboTka ympaBisfiomux mporpamMMm (s oOOGOpyAOBaHHS C YHCIOBBIM
IpOrpaMMHBIM ~ YIIpaBJI€HHEM), B OTIafKe pa3paOOTaHHBIX MPOrpamm,
KOPPEKTHPOBKE HX B Iponecce AOpabOTKH, COCTaBJICHMH HHCTPYKLHUH 10
paboTe ¢ nporpaMMaMu

IIpoBeneHHe SKCHEPUMEHTAIBHBIX HCCIECIOBAaHUH Ha TECTOBBIX CTPYKTypax H
IUIACTHHAX  [POIIECCOB  IPOM3BOJACTBA  MHKpPO- H  HAHOpa3MEpHBIX
DIIEKTPOMEXaHUYECKHX CHCTEM

PaspaboTka MeTOOMK HCCIEJOBaHMS W aHAIN3a NapaMeTpoB (POpMUPYEMBIX
CTPYXTYp  OpOLIECCOB  IPOM3BOACTBA  MHKPO- H  HaHOpPa3MEPHBIX
AIIEKTPOMEXAHHUECKUX CHCTEM

KoHTponb ¥ mpoBefeHHEe W3MEpeHUH BBIXOJHBIX NapaMETPOB H3JCIHil Ha
KKIOM TEXHOJOTHYECKOM 3Tale MPOM3BOACTBA MHKPO- H HaHOPa3MEPHBIX
3JIEKTPOMEXaHUYECKUX CHCTEM

AHanu3 pe3yNbTaTOB MPOBEACHHS SKCIEPUMEHTAIBHBIX paboT M pa3paboTka
peKOMeHJamuii I0 BHEAPEHWIO HOBBIX TEXHOJOTHYECKHX HPOLECCOB H
obopyoBaHus

AHami3 u OIIPEACIICHAC IPUYHNH OTKIIOHCHHUS TapaMeTPOB OT 3aJaHHBIX

KOHTpOIIL HaKOIUICHHA  CTAaTHCTHYCCKHX  JaHHBIX IIO IIPOBCACHHBIM
IKCIICPHMCHTaM

Pa3zpaGoTka TEXHHYECKOro 3ajaHMs Ha pa3paboTKy MapHIpyTHEIX H
OMEpallMOHHBIX ~ KapT  IpPOM3BOJACTBA  MHKPO- H  HaHOPa3sMEpHBIX
9JIEKTPOMEXaHUYECKUX CHCTEM Ha OCHOBE IPOBEACHHOIO aHAIM3a M JaHHBIX
MOJIEJTHPOBAHHS

Heobxoaumsie

P33pa6aTI>IBaTI> MCTOJAHKH HCCIICAOBAHUA H AaHaJIU3a IapaMeTpoOB
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yMEHUSA

(bOpMHPYEMBIX CTPYKTYP

HpOI/I3B0,HI/ITI> HU3MCPCHHA BRIXOOHBIX ITapaMETPOB HU3JICTTHIA

AHa.TIHBHpOBaTB PE3VIBTATHI IKCIICPUMCHTAJIBHBIX pa60T

PaspabaTeIBaTh pPEKOMEHIAIMH II0 BHEIPEHHI0 HOBBIX TEXHOJOTHYECKUX
TIPOLIECCOB H OOOpYIOBAaHHWS IPOM3BOACTBA MHKPO- M HaHOPa3MEPHBIX
SIIEKTPOMEXAHUYECKHX CHCTEM

HpOHBBOL[I/ITI: CTAaTHCTHYECCKUNA aHaIu3 OKCIICPUMCHTAJIBHBIX JAaHHBIX H
ONIPEACIATh NIPDUIHNHBI OTKIIOHCHHUS ITapaMETPOB

. HeoGxomumble 3HaHHS

MerTop1, MapIIpyTHL # CPEACTBA MIPHOOPHO-TEXHONOTHIECKOTO MOACTHMPOBAHHS
TEXHOJIOTHYECKHX [IPOLECCOB, MOAYNEH U MapIIPyTOB H3TOTOBIECHHUS MHKPO- U
HAHOPa3MEPHBIX DJIEKTPOMEXaHUIECKHUX CUCTEM

CTpykTypa CYMIECTBYIOMMX KOHCTPYKIMH MHKpO- H HAHOpPa3MEpHBIX
SIIEKTPOMEXAHHIECKHX CHCTEM

MmupoBsie NOCTHXEHHS B 00JAacTH pa3paOoOTKM ¥ IPOW3BOACTBA MHUKpPO- H
HAHOPA3MEPHBIX DJIEKTPOMEXaHHUECKHUX CHCTEM

bazoBrle  TEeXHOJOrHYECKHE OpOLECCHL, 060pyz[0BaHne A  MapHipyThl
H3TOTOBJICHUA MHKPO- H HAHOPA3MCPHEIX IJICKTPOMCXAHNICCKUX CHUCTEM

Hay‘{HHC HaIIpaBJICHUA Pa3sBHTHA p33p360TKI/I, IIPOU3BOJACTBA U IIPUMCHCHUA
MHKPO- U HAHOPa3MCPHEIX 3JICKTPOMEXaHUICCKUX CUCTEM

Meroauka IPOCKTHPOBAHUA CJIOXKHBIX TCXHHYCCKHX CHCTEM (cxeMa —
KOHCTPYKOHUA — TCXHOJIOI‘HH)

Metomuku pacdeTta 3KOHOMHYECKOH 3(P(PEeKTUBHOCTH TEXHOJOTHYECKUX
NIPOIIECCOB

TexHuyeckuil aHMIUACKAH A3bIK B 00,1aCTH HAHO- U MEKPOCHCTEMHOM TEXHUKHU

Tpe6OBaHI/Iﬂ CHCTEMBL 3KOJIOTHYECCKOI'O MCHCDKMCHTAa 5 CHCTCMBI
MCHCIKMCHTa IIpOI/IBBOJICTBCHHOI‘;I 06e30MacHOCTH B 300POBbA

Apyrue
XapaKTEPHUCTHKH

3.3.3. Tpynosasi pyHkunst

®opMupoBaHNE U YTBEPXKICHHE

KOMIIJIEKTA TEXHOJIOTHYECKOH VpoBeHs
HakMeHoBaHue | TOKyMEHTAIIHH Ha MapUIpyT Kox | C/03.7 (monyposex) 7
KBaIA(QUKaHUH

N3TrOTOBJICHHSA MUKPO- B HAHOPA3MECPHBIX
JICKTPOMEXAHNICCKHUX CHCTEM

[TpoucxokaeHue TpyAOBoOi
$yHKIMH

3apMCTBOBAHO U3
OpwuruHan X
OpHMIrHHaJa
Kop opurunana  PerucTpalMOHHBIH HOMEP
npoheCCUOHATLHOTO
CTaHAapTa

Tpynoseie neicTBus

Pa3zpaGoTka OmEpalMOHHBIX TEXHOJIOTHYECKAX KapT Ha KaXKIyI0 €AUHHUILY
o6opyznoBaHus, 3a€HCTBOBAHHOIO B IIPOM3BOJCTBE MMKPO- H HAaHOPa3MEPHBIX
JIEKTPOMEXAHUIECKUX CUCTEM

IToAroToBKa MPOTOKOJIA aHAIN3a SKOJOTHYECKHX acIIeKTOB OIepanuii o cBoeMy
HaIpaBJICHUIO

dopmupoBanre ¢opM KapT cOopa HHPOPMAIMH IO TEXHOJIOTHIECKUM
OIIepaIHsIM CBOETO HaIIpaBICHHS]

Pa3paboTka MapHIpyTHEIX TEXHOJOTHYECKHMX KapT H3roTOBJIeHHs (paboumx
napTuii, Hepabo4uX IUTaCTHH (HapuMep, VIS aTTECTAllHH, PECTaBpallyiH))
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Pa3paboTka MJIAHOB TEXHOJOTHYECKOrO KOHTPONA obGopymoBaHMsA (rpaduxu u
MapmpyThl, TpeOOBaHMS K IUIaCTHHaM JUIS INPOBEIACHHA  aTTeCTalui
TEXHOJIOTHIECKUX IIPOLECCOB)

Hposeneﬁne corjiacOBaHMs M YTBCPXKIACHUSA TEXHOJIOTHIECKOH JOKYMCHTaAITNH

Heob6xonumbie OnpeneniaTb 3KOHOMHYECKYIO LI€JIeCOOOpa3sHOCTh BHEJPEHHUH HOBOH TEXHHKH H
YMEHHUS TEXHOJIOTHHA
OueHuBaTh pUCKU BHEPEHUS HOBOTO 000pyI0BaHM | IIpoliecca
H3Mepats snexTpodusndeckue napameTps! GopMUpPyeMBIX CIOEB B H3AETHi
ITpon3BoauTs aHaNKU3 NPUYMH B ONpEAEIATh IPUIHHBI OTKJIOHEHH I1apaMEeTPOB
TEXHOJIOTHUECKHX ONepaltil ¥ XapaKTePUCTUK U3JEIUs
OcymecTBAATh  TEXHOJOTMYECKHH  Haa30p  INPOH3BOACTBA  MHKpPO- H
HAHOPA3MEPHBIX YICKTPOMEXaHUYECKUX CUCTEM
PaboTaTth ¢ KOHTPOJIGHO-H3MEPHTENBHBIM OOOpPYOBAaHHEM, HCIONb3YEMBIM B
HaHOYJIEKTPOHHOM IIPOM3BOJICTBE )
Heo6xonumeie TpeGoBaana x ¢Qopmary B mopsaky o¢OpMIICHHS ONEPalHOHHBIX KapT Ha
3HAHAA MpOLIECChl, MapIIPYTHBIX KapT H3TrOTOBIICHUS MUKPO- M HaHOPa3MEPHBIX
: JJNEKTPOMEXaHUIECKHX CHCTEM
CranzapThl oOpraHM3alliM 10 MPOM3BOJACTBY MHKpPO- H HaHOpPa3MEpHBIX
3JIEKTPOMEXaHNYECKHX CHCTEM
PernamenTsl AoKyMeHTOOOOpOTa OpraHM3alH IO NPOHU3BOJACTBY MHKPO- H
HaHOPA3MEPHBIX TEKTPOMEXaHHYECKHAX CHCTEM
TpeboBaHuS €AMHOM CHCTEMBI TEXHOJOTMYECKOH IOKYMEHTAllUd M €JUHOM
CUCTEMBI  TEXHOJIOTMYECKOM  IOATOTOBKM  INPOH3BOACTBA  MHKpO- H
HAaHOPa3MEPHBIX 3JIEKTPOMEXaHHYECKHUX CUCTEM
Texnudeckne TpeOOBaHHUA, NPEABIBIIEMBIE K H3TOTABIHMBACMEIM H3JIEIHAM,
OCHOBHOE TEXHOJIOTHIecKoe 000py10BaHHE H NPUHITHIIBI €70 paboThI
TexHUIeCKHH aHMIMICKHIM A3BIK B 00J1aCTH HAHO- ¥ MEKPOCHCTEMHON TEXHHKHU
TpeGoBaHUs CHCTEMBI SKOJIOTHYECKOrO MEHEDKMEHTa B CHCTEMbI MEHEDKMEHTa
IPOM3BOACTBEHHOM 6€30MacCHOCTH M 30POBBS
Apyrue -
| XapaKTEpHCTHKH

3.4. O6o0mennas TpyaoBasi pyHKIHS

ConpoBoxIeHHe NPOU3BOJCTBEHHOTO
HKJIa H3IOTOBJCHUI MUKPO-~ H
Harnverosanue | - P Kon D Yposerh 7

HAaHOPa3MEPHBIX AIEKTPOMEXaHUIECKUX KBaJTM(HKAIHH

CHCTCM
Mporcxoxerne 3alMCTBOBAaHO M3
06001meHHoH TpyAOBOH Opurunan X

OpurHHaNa
GyHxwmn
Kon opurnnana  PerucTpauioHHBIH HOMEp
npodecCHOHATEHOTO
CTaHaapTa

BozmoxHBIE Benymuit nH)xeHep-37IeKTPOHHUK 110 COIIPOBOXKIACHUIO
HaMCHOBAHHA PYKOBOIIHTGJIB oTacina
JIOJDKHOCTEH,
npodeccuit
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TpeboBanus x
00pa3oBaHUIO U
00yJeHHIO

Bricmee o6pa3oBaHne — MarucTpatypa

TpeboBaHHS K OIIBITY
IPAKTHIECKOM paboThI

He menee YETHIPEX JICT HA HHXKCHCPHO-TEXHUYICCKUX NJOJDKHOCTIX B obnactu
IPOHU3BOACTBA MHKPO- H HAHOJJICKTPOHHBIX YCTpOﬁCTB

Ocobble ycnoBus

Hpoxoxc,ueHHe 00s3aTeNbHBIX npeaBaprUTCIbHBIX (I'IpH IIOCTYIUICHHAH Ha

Jomycka K pabore paboTy) K MEPHOAMIECKUX MEAUIIMHCKMX OCMOTPOB (00CIeI0BaHHUH), a TAKKe
BHEOYEPEOHBIX MEIUIIMHCKIX OCMOTPOB (00CiIeIoBanmif) B IIOpsAKE,
YCTaHOBJIEHHOM 3aKOHOJaTeNnbecTBOM Poccuiickoit @eneparnuu
HHcTpykTax 1o oxpane Tpyjaa

Hpyrue JononauTeNsHBIE TPOGECCHOHATILHBIE IPOIPaMMBI — IPOIPaMMBI IIOBHIIICHHS

XapaKTEPUCTHKU KBIH(HUKAIMHK IO NPOGUIIO NeSITENFHOCTH

I[OHOJIHI/IT CJIIbHBIC XapaKTCPHUCTHUKHU.

HauMeHOBaHHe JOKyMEHTa Kox HauMenoBanue 6a30B0# TpyIsl, JOJDKHOCTH (Ipodeccun)
HJIH CIENHAATBHOCTH

OK3 2111 ®U3UKH ¥ ACTPOHOMBI
2141 WxeHeph! B IPOMBIIUICHHOCTH ¥ Ha IPOU3BOJCTBE
2144 HHxeHepbl-MeXaHUKHI
2152 VHXeHephI-37IEKTPOHUKH

EKC - UmxeHep-TexHoJIoT (TEXHOJOT)

OKIIATP 22854 MxeHep-TeXHOI0T
22864 HHxeHep-3IeKTPOHIK

OKCO 150600 MartepnaoBeJicHHE U TEXHOJIOTHS HOBBIX MaTEPHAJIOB
210100 OJNeKTPOHMKA ¥ MHKPOJIEKTPOHHKA
210108 MukpocucTeMHas TEXHUKA
210200 IIpoexTHpoBaHNE U TEXHOJIOTUA JICKTPOHHBIX CPENICTB
210600 HanotexHonorus

3.4.1. TpynoBas pynknus

MOHI/ITOpHHF TEXHOJIOTHYCCKHUX v
POBEHE
IIpoICCCOB ITPONU3BOACTBA MHKPO- H
Hanmerosamue | LoD P a P Kon | D/01.7 (noaypoBeHs) 7
HaHOPa3MEPHABIX JICKTPOMEXAaHUICCKAX KBaJIPI(pPIKaHPIPI
CACTEM
[IpoucXOXKAEHHE 3aMMCTBOBAHO U3

TpyZHOBOH pyHKIAR

OpuruHan X opHIPEANA

Kon opurunana  PermcrpanmoHHsIi HoMep
npodecCHOHAIBHOTO
CTaHjapTa

- TpynoBbie aeicTBHA

Pa3zpabGoTka, corjlacoBaHWe H peaju3alus IpoUEAyp oOpraHusanuu cbopa
uHpopManu u 00O0OmEHHMS CTAaTUCTHKH IapaMeTpoOB IO  MapIupyTy
H3TOTOBJICHHS MHKPO- ¥ HAHOPa3MEPHBIX NEKTPOMEXaHHUIECKHUX CHCTEM

IIpoBeneHne aHaM3a CTATHCTHKH IapaMETPOB TEXHOJOTHYECKHMX oOlepaunuil H
rapaMeTpoB paboThl 000PYROBaHHS

Monutopusar paboTHl ¥ yNpaBleHHE paboTOl OmeparopoB M HAJAI4HKOB
TEXHOJIOTHYECKOI0  O0OOpyJOBaHUSA, KOHTPOJIb  IPOLEAYP  IPOBEACHUA
TEXHOJIOTHYECKHX M KOHTPOJBHBIX ONepalnuii, TPAaHCTIOPTUPOBKH MapTHH MUKPO-
U HAaHOPa3MEPHBIX JJIEKTPOMEXAHNIECKHUX CHCTEM
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(DanaumI, AQHAJIM3 H YCTPAHCHHUE MPUYHH BBIXOZAa NapaMETPOB TEXHOJIOTHICCKUX
onepaunﬁ 3a OIIPEACIICHHBIC TeXHOJIOTHYECKOM noxymemauneﬁ JAHaIIa30OHbI

BrigBnenue u aHanm3 IIPUYNH BO3HHUKHOBCHHS 6pa1<a MHKPO- U HAHOPA3MCPHBIX
INICKTPOMEXAHNYCCKHX CHCTEM

PaspaGoTka W peamm3alisd MEpPONPHATHH MO  YCTPAaHCHHIO IIPHYHH
TEXHOJIOTMYECKOTO ¥ MapaMeTPHUIECKOro pa3bpoca Impu NMpOH3BOACTBE MHKPO- H
HAHOPa3MEPHBIX 3JIEKTPOMEXaHMIECKUX CHCTEM

HeoOxonumpie
YMEHHUS

UzmepsaTe napamerpbl (OPMHPYEMBIX CIOEB H KOHCTPYKTHBHBIX 3JIEMEHTOB H
IOJTHOCTBIO H3TOTOBJIEHHBIX MHKPO- ¥ HAHOPAa3MEPHBIX JJIEKTPOMEXAHMYECKHX
CHCTEM

HpOPISBOﬂI/ITB CTAaTHUCTHUYECKUN aHalu3 U onpeaciiATh NPHUINHBI OTKIIOHCHUS
napaMeTpoOB TCXHOJIOIMYCCKUX onepaunifl

OCYIIICCTBJDITI: TEXHOJIOTHIECKUAN Haza30p IIPOHU3BOJICTBA MHKPO- H
HaHOPa3sMEPHEBIX JJICKTPOMEXaHNUCCKHX CUCTEM

PaboTaTh ¢ KOHCTPYKTOPCKOM M TEXHOJIOTHYECKOM JOKYMEHTalMeH

BrsBiare u AaHAIM3HUPOBATh DPAa3JIMYHBIC BHABI H IIPHYHHBI BO3HUKHOBCHHS
IIPONU3BOACTBCHHOI'O 6pa1<a

ITnarupoBaTs mpolecchl opraHu3anuu cbopa B 0GOOMIEHHA CTATUCTHYECKHX
JIAHHBIX

Heobxoaumsie
3HAHHUSA

MeToasI CTaTHCTHYECKOTO aHAIM3a IMapaMeTPOB TEXHOJOTHYECKUX MPOLECCOB H
b yHKIHOHATBHBIX XapaKTEepPUCTUK MHKpO- H HAHOPa3MEPHBIX
BIIEKTPOMEXaHUUECKHUX CUCTEM

I/ICHOJIBS}’CMLIC B OpraHu3allii NporpaMMbl CTATHCTHYECKOI'O aHnallu3a

DH3UKO-XUMHYECKHE OCOOEHHOCTH THIIOBBIX TEXHOJIOTHIECKHX nponeccos,
HUCIIOJIB3YEMBIX B MAapHIPpyTC H3TOTOBJICHHA MHKpPO- H HaHOPasMEpPHBIX
AJICKTPOMEXAaHNYCCKHUX CUCTEM

OcHOBHBIE BHJBI 6pa1<a MHUKpPO- H HAHOPasMEPHBIX JJICKTPOMEXaHUICCKHX
CHCTEM U ITPUYHUHEI €TI0 BOSHUKHOBCHHUS

PermaMeHTHI  KOHTPOJIS  HapaMETpPOB  TEXHOJOTMYECKHMX  ONEpaluid |
XapaKTEepPUCTHK H3TOTOBIEHHBIX MHKpO- " HAHOPa3MEPHBIX
9JIEKTPOMEXaHAIECKIX CHCTEM

OHepaI.II/IOHHBIC, MapuIIpyTHBIC, KOMIUICKTOBOYHBIC H KOHTPOJIBHBIE KapTHI,
HCHOJIB3YEMBIC B OpraHU3al[ui IPpOrpaMMEBI CTATUCTUICCKOr'o aHaIA3a

Meroast KOHTpPOJIA IIapaMCTPOB TEXHOJOTHYCCKUX onepauuﬁ IIpOHU3BOJCTBA
MHUKPO- ¥ HAHOPa3MEPHBIX JICKTPOMEXaHHICCKHX CHCTCM

MeToapl HCTIBITAHUN U ONpPCACIICHUA XapaKTCPHCTHK MHUKPO- M HAHOPA3MCPHBIX
JNICKTPOMEXaHHICCKHUX CHCTCM

TexHudeckuii aHrMUHRCKHM 361K B 00J1aCTH HAHO- 1 MUKPOCUCTEMHOM TEXHUKH

TpeGOBaHI/IH CHCTEMBI 3KOJIOTHYECKOr0O MCHE/DKMEHTA H CHCTEMBI MCHCIDKMCHTA
IIpOI/I3BOJICTBeHHOI71 0€30MacHOCTH U 340pOBbA

Hpyrue
| XapaKTCPUCTUKHU




20

3.4.2. TpynoBas pyHKIusA
Oprannzaius 1 IpoBeAcHue
MEpOTIPUATHIA 10 06eCIIEUCHHIO v
OBEHB
IIPON3BOACTBA MHUKPO- H HAHOPA3MEPHBIX p
Haumenosanue | P a P p p Koxn | D/02.7 (IOIypOBEHB) 7
AJICKTPOMEXAHNYCCKHX CHCTEM KBATHQHKAIHH
He00X0MMOM OCHACTKOH ¥ pacXOIHbIMU
MaTepruajiaMu
IpouncxoxneHue 3auMCcTBOBaHO U3
Opurunan X
TpYJA0BOi GYHKUIH OpHruHaja
Kog opurunana  PerucrpaltioHHbIA HOMEp
po¢eccCHOHATBHOTO
CTaHaapTa

- Tpynossie neiictBus

OnucaHue HOMEHKIATYPHI M pacdeT HOTpeOGICHU pacXoJHBIX MAaTCPHAIOB LA
KaXI0¥ TEXHOJOTHIECKOM U KOHTPOJIbHO-H3MEPUTEILHON ONepaluu

Omnpenenenne nepeyHs HEOOXOMMMOH IS peaM3alMyd TEXHOJIOTHYECKHX
olepanuii ¥ MapluIpyTa OCHACTKH, YPOBHS €€ H3HOcCa W (OpPMHpOBaHHE 3aKa3a
Ha ee IPHOOPETEHNE MM H3TOTOBJICHHE

cDOpMPIpOBaHI/Ie n noxgada 3adBKH Ha  pacXOAHBIC MaT€phHalbl B
COOTBETCTBYIOIYIO CIIV: )K6y OpraHu3anvu

Heo6xomumeie
yMEHUA

PaccuntnBaTh IIOTpeGJIeHIrIC MaTrCpHaIOB JJIA obecriedeHAs TEXHOJIOTHIECKOTO
ydJacTka HEOOXO0IHMBIMH MaTeprajlaMHy H pcarcHTaMu

Pabotath ¢ KOHCTPYKTOpPCKOM M  TEXHOJOTHYECKOH JOKYMEHTallHeH
HIPOU3BOJICTBA MHKPO- M HAHOPa3MEPHBIX JIEKTPOMEXaHHIECKHX CHCTEM

OcymiecTBIATh KOHTPOJIb CBOEBPEMEHHOTO 00eCTIeUeH)s 3alaCHBIMU YacTsAMH U
MarepHallaMu

Bectu JEJIOBYIO TICPCIIUCKY

Heob6xoauMEle 3HaHusA

TpebGopaHus K MaTepHATILHO-TEXHUYECKOMY OOECIEYECHHMIO TEXHOJIOIHYECKOro
obopyznoBanus

OcobeHHOCTH 6a30BBIX TEXHOJIOTHYECKHX IIPOIECCOB NPOMU3BOJACTBA MHKPO- U
HaHOPa3MEPHEIX JIEKTPOMEXaHHUECKUX CHCTEM

PernamenTtsr I[OK}’MCHTOOGOPOT& OpraHusanyy 110 IIPOU3BOJACTBY MHKPO- H
HAaHOPA3SMCPHEIX JJICKTPOMEXaHUICCKUX CUCTEM

HOpMH pacxoaoBaHud MAaTCpHAIOB MPOM3BOJACTBA MHKPO- M HAHOPasMCPHBIX
DJICKTPOMECXAHHUICCKHX CHCTEM

TexaudecKkuii aHrMIACKHI S3BIK B 001aCTH HAHO- B MHKPOCUCTEMHON TEXHUKH

TpeﬁoBaHHx CHCTEMB!I 3KOJOTHICCKOr0o MCHC/DKMCHTA H CHCTEMBI MCHE/DKMCHTA
IIpOHSBOlICTBeHHOﬁ 6€30macHOCTH B 3A0POBb

HApyrue

XapakKTCPUCTHKH
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3.4.3. Tpynosas ¢pynkuus

AHaim3 ¥ yCTpaHEeHHE IpUIHH VpoBens
HanmenoBaHue | OTKJIOHCHHUH BBIXOJHBIX [TapaMeTPOB Kon | D/03.7 (monypoBeHs) 7

TEXHOJIOTMYECKOH onepauuu KBanApuKanym

Hponcxci)meﬂne Oprunar X 3auMCTBOBaHO U3

TpyHOBOH GYHKLIHH OpUrHHaja

Kon opurunana  PermctpannoHHbIH HOMED
Mpo¢eCcCHOHATILHOTO
CTaHzapTa

| TpyZIOBBIE AeHCTBHS

CrarucTiyeckuii aHaIN3 KoJieOaHU apaMeTpOB TEXHOJIOTHYECKHX Olepanuii U
PEXUMOB paboTHI 000PYAOBaHUS

MonuTOpUET ¥ aHamM3 JEATENHHOCTH  OHNEepaTopoB M HAJa4YHKOB
TEXHOJIOTHYECKOro 060pyAOBaHUSL

IIpoBeneHue M3MepeHHH BHIXOAHBIX IapaMeTPOB TEXHOJIOTHYECKHX OIepauuii u
aHaJIN3 NOJTYYEHHBIX Pe3yJIbTATOB

IloaroToBka pexoMeHalMil MO0 YCTPaHEHMIO NMPHYMH OTKJIOHCHHI MapaMerpoB
TEXHOJIOTHYECKAX OIEpaluii W XapaKTepUCTHK KOHEYHOTO H3JEINHS, BHECEHHE
HW3MEHEHHH B TEXHOJIOTHIECKHIH IIPOIIecC

KoppekTHpoBKka yHpaBiSIOnMX IporpamMMm I oOOpyIOBaHHS C YHCIIOBBIM
MpOrpaMMHBIM ~ yIIpaBJIEHHEM, H3MEHEHHEe HHCTpYKOHH 1no pabore c
IIporpaMMaMH

IloaroToBka 32KMO49E€HHUS NO pe3ysibTaTaM aHAIM3a HPUYUH TEXHOJIOTHYECKUX
OTKJIOHEHHI

Heob6xomuMbie
YMEHHUSA

PaboTarh ¢ KOHCTPYKTOPCKOM M TEXHOJIOIHYECKOH TOKYMEHTalueH

Pabotats ¢ KOHTPOJIbHO-U3MEPHUTEIIEHBIM 060py110BaHI/ICM IPpOU3BOACTBA MHKPO-
HA HAaHOPaSMCPHEIX DJICKTPOMCXaHHICCKUX CHCTEM

BBISBIATH B aHAMM3HPOBATh IPUYUHEI BO3HUKHOBEHNs Opaka

Vamepsate napaMeTpsl GOPMHPYEMBIX CIIOEB M KOHCTPYKTHBHBIX 3JIEMEHTOB

ITpom3BoAMTh aHAIH3 PEXEMOB TEXHOJOTMYECKOTO IIPOLECCa H ONpPEeNeNiTh
NPHYMHEI OTKIIOHEHHS [IapaMeTPOB

ITnanupoBath npomecchl opraHu3anuu cbopa B 00OOHIEHHS CTaTHCTHYECKHX
JAHHBIX

Pa3spabarsBaTh 1 0GOpMIIATH peKOMEHIANH IO YCTPaHeHHIO Opaka

HeobxonuMele
3HAHUI

ba3oBEIe TEXHONIOTHYECKUE on€pali IIPOH3BOACTBA MHKPO- H HAHOPA3MECPHBIX
JJICKTPOMCXAHNYCCKHUX CUCTEM

OU3NKO-XMMHYECKHE 0COOEHHOCTH IIPOLECCOB, HCIIOJIB3YEMBIX IIPHU BHIIIOJIHCHHHA
TCXHOJIOTHYCCKHX onepanm‘i

Ilpunmmner  paboTHI M KOHCTPYKIHMH HCIONB3YeMOro oOOOpyAOBaHMS U
H3MEPHUTEIBHBIX TPHOOPOB

OU3AKO-XMMHUIECKHE CBOKCTBA MaT€pHaJIOB H 0COOEHHOCTH KOHCTp}’KI.IPIﬁ,
HCNOJIB3YEMBIX ITPH CO3JaHUHA MHKPO- H HAHOPA3MEPHBIX 3JICKTPOMEXaHUICCKUX
CHUCTEM

TexHONMOrH9eckue pexuMbl paboThl 00OpYyIHOBaHMS IPOHU3BOJACTBA MHKpPO- H
HaHOPa3MEPHBIX IEKTPOMEXaHNIECKUX CHCTEM

PernamMeHTsl  KOHTpOII  mapaMeTpoB  pabOTHI  TEXHOJOTHYECKOTO M
HU3MEPUTENIHOTO O00OpYNOBaHMS, pPEXHUMOB IIPOBEACHHSA TEXHOJOIHYECKHX
onepanui

PersnaMeHTHI ¥ METOTBI KOHTPOJIA IapaMETPOB TEXHOJOTHYCCKUX CPCI

OrnepaunoHHbIe, MAPOIPYTHEIE M KOHTPOJIBHBIE KapThl PEAIM3yEMOro MapipyTa
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HU3TOTOBJICHH MHKPO- H HAHOPaA3sMCPHBIX JICKTPOMCXaHUYCCKUX CHCTEM

ITporpamMMBbI CTaTHCTHYECKOTO aHAIN3A

Texuudeckuii aHrIMHCKU 936K B 00JIaCTH HAHO- H MPIKpOCHCTGMHOfI TEXHHUKHU

Tpe60BaHI/I$I CHCTEMBI J3KOJIOTHICCKOTI0O MCHCIDKMEHTAa U CHCTCMBI MCHCDKMCHTA
HpOH3BOIICTBeHHOﬁ 0€30IacHOCTH | 340pOBbA

Hpyrue

XaPaKTCPUCTUKH

3.4.4. Tpynosas pyHKIUA

IloaroToBka TEXHUIECKUX PEIIECHHUH 110
ONITUMU3ALINU TEXHOJIOTHYECKOr0 VpoBeHs
Hammenosanve | IIpoLiecca U3TOTOBICHUS MUKPO- H Kox | D/04.7 (momypoBEHS) 7

HaAHOPa3MEPHBIX JJICKTPOMEXaHNIESCKUX KeanuQukaiun
CHCTEM

ITpoucxoxaeHue 3auMCTBOBAHO U3

TPYZOBOM QYHKIHH Oprrmsas X OpHrHHANA

Kox opurnHana  PeructpauuoHHBIH HOMep
npopecCHOHATBHOTO
CTaHAapTa

Tpynossie neficTBus

H3MEPUTENIBHOT0 000pYA0BaHUS

1

O6cnenoBanHe  MPOU3BOJACTBEHHBIX ~ YYacTKOB,  TEXHOJOTHYECKOTO H |

BrisBieHre TEXHOJIOIHYECKMX OIEpaliii, KOTOpPhle IMPHBOAAT K OTKIOHEHHUSIM
napaMeTpoB H3JeNus, Opaky WIH YMEHBIICHHIO INPOLCHTa BBIXOJA TOAHBIX
HU3AeIui

BriaBnenne eguHUL o6opy11013a1m;1, HCIIOJIb3YEMBIX MAaTCpUalioOB, BHJOB
TEXHOJIOTHYECKOA OCHACTKH, HE COOTBCTCTBYIOIIUX TpC6OBaHHIO JOCTHIKCHHUA
3aJaHHBIX HapaMETPOB MHKPO- W HaHOPa3sMCPHBIX JJICKTPOMCXAaHHYECKHUX
CHCTEM, HEOOXOUMOTO IIPOLICHTA BhIX0Ja 'OJHBIX W3 OCIUN

Ilouck myTel yIydmeHHS KadeCTBEHHBIX M KOJIMYECTBEHHBIX IIOKa3aTenei
IPOM3BOJACTBEHHBIX  IUKIOB:  mojabop  HOBOro  oOOpyJIOBaHHA  H
TEXHOJIOTHIECKHX MPOIIECCOB, palliOHa/IbHAA OPraHH3alid TEXHOIOTMYECKUX H
OH3HEC-TIPOLIECCOB

Ouenka 3xoHOMHYECKOH 3G (EKTHBHOCTH, MOCAEOBATENFHOCTH Peanu3aluy U
OKYIIaeMOCTH IIPEJUIOKEHHBIX PEeIICHHUH

IToarororka peKOMCHlIaI.II/Iﬁ II0 H3MCHCHHIO TCXHOJIOTHYCCKOI'0 Mapnipyra
A30CTUA UIIA UCITIOJIE30BAHHUIO HHOI'O 06OPYI[OBaHI/DI

Pa3pa60TKa TEXHUKO-DKOHOMHYECKOTO  000CHOBaHHSA I.ICJ'ICCOO6p33HOCTI/I
3aMCHBI HJIH MOACPpHHU3AIINHM HCIIOJIBE3YEMOIO B IIPOHU3BOACTBEHHOM MHKIIC
o6opy}1013amm, MaT€pHanos, TEXHOJIOTHYECKOH OCHAaCTKH, CpCACTB
aBTOMaTH3allun

Pa3paboTka TeXHHYECKHX TpeOOBaHMI Ha MOJECPHH3AIMIO ACHCTBYIOIIETO MM
3aKynKy HOBOI'O TEXHOJOTHYECKOTO OOOpYHOBaHHS M TEXHOJOTMYECKOMH
OCHACTKH C YYETOM TEXHOJOTHYHOCTH ¥ MUHHMH3ALMH 3aTpaT Ha IPOH3BOJCTBO

IPOAYKIHI

Anann3 060pyHOBaHNs, HMEIOLIErocs Ha MEPOBOM PBIHKE

IlogroroBka miuaHa MOIOCPHHU3AINN TEXHOJIOTHYICCKOr'0 IIponecca nNpou3BoaAcTBa
MHUKPO- 1 HAHOPaSMCPHBEIX JICKTPOMCXaHUICCKUX CUCTEM

Pa3pabGoTka ¥ yTBEpXKICHHUE IJIaHa SKCIIEPUMEHTATBHBIX HCCIICIOBAHUH

MOHHTOpHHI‘ IIpOUCCCOB MOICPHHU3ALNH, HAJIAAKH W 3allyCKa HOBOI'O




23

TEXHOJIOTHICCKOIO OGOPYZ[OBaHI/ISI M TEXHOJIOTHYECKON OCHACTKHU

HeobxomuMmeie
YMEHHS

Pa3pabateiBate TpeOoBaHHSA K OOOpPYIOBaHHIO, TEXHOJIOTMYECKOH OCHACTKeE,
CpeACTBaM aBTOMAaTH3alMH M obecnmedeHHs TpeOyeMBIX MapaMeTpoB H
PEXHMMOB TEXHOJIOTHIECKUX ONlepanuii

Onpenenares  menecooOpasHOcTh W 3GGEKTHBHOCTS  MOICPHH3AIUH
TEXHOJIOTHYECKOTO 000pyIOBaHUS

HJ'IaHI/IPOBaTB SKCHCPHUMCHTAJIBHBIC HCCIIEAOBaHUs]

Pa3pa6aT1>n;aTr> TEXHOJIOTHYCCKYI0O JOKYMCHTAlMFO B  COOTBCTCTBHH C
TpCGOBaHHﬂMPI HOPMAaTHUBHBIX NOKYMCHTOB

AHaJII/ISI/IpOBaTB TEXHUYECKHE IIPEJIOKCHUA M IIPOCKTBI Ha o6opy,nona1me,
TCXHOJIOTHYCCKYI0O OCHAaCcTKy, CpEACTBa aBTOMaTuU3aiuy Ha COOTBCTCTBHE
TpCGOBaHI/I}IM TEXHHUYICCKOr'o 3agaHnuA

HpOBOIII/ITB TCXHHKO-OKOHOMHYECKOE 000CHOBaHHE I.ICJICCOOGPaBHOCTI/I
MOZCPHHU3AUH CYIICCTBYIOIETO 060pYIIOBaHI/ISI M TEXHOJIOTHYECKOHN OCHACTKH,
CpCACTB aBTOMaTH3alli

[Ipow3Bo T, aHAIM3 TEXHHUYECKHX M TEXHOJOTHYECKHX IapaMeTpoB
obopyoBaHus

PazpabareiBaTh peKOMEHAANH IT0 BBIOOPY 000pyI0BaHUs

PaboTaTp Ha TEXHOIOTHYECKOM 00OPYIOBAHUHT

HpOH3BOI[PITI> ONTHUMH3AIHIO TCXHOJIOTHYCCKUX onepalmﬁ

BecTy 1eNOBYIO NEPEMUCKY H IEPETOBOPEL

HeobOxonuMmeie 3HaHusS

TexHuueckue XapakTEPUCTHKM M OCOOCHHOCTH CO3JaBacMBIX MHKpPO- H
HAHOPa3MEPHBIX AIICKTPOMEXaHHIECKHX CHCTEM

Texnonorngeckuii Impomecc MPOHU3BOACTBA MHKPO- H  HaHOPa3MEPHBIX
SJEKTPOMEXaHUYECKHX CHCTEM, IIapaMeTpbl H PEXHMBI TEXHOJIOTHYECKUX
omepammp

DU3UKO-XUMHIECKHE OCHOBBI HCIIONIBE3YEMBIX IIPH M3TOTOBJICHHH MHKpPO- H
HaHOPA3MEPHBIX 3JICKTPOMEXaHNUYECCKHUX CHUCTEM TCXHOJIOTHICCKHUX onepaunﬁ

XapaKTepUCTHKH HCHONB3YEMOT0 000pYyHOBaHHS, TEXHONOTMIECKOH OCHACTKH,
CpEICTB aBTOMATH3aINN

HopmaTtiBHBIE ~ OKyMeHTBI Ha  pa3paboTKy  KOHCTPYKTOPCKOH M
SKCILUTyaTallMOHHOM JTOKYMEHTAU!

PernameHTsl KOHTPOJII TEXHOJIOTHIECKOr'0 IIpoIiecca

OnepanuoHHble, MAPHIPYTHHIE H KOHTPOJIBHEIE KapTHI

CymeCTBYIOH.IIer THIIbI OﬁOpyZIOBaHI/ISI H TEXHOJIOTHYECKON OCHACTKH

OCHOBBI TEXHHKO-3KOHOMHYECKOT0 00OCHOBaHHUS IIPOCKTOB

Tumei, mapaMeTpsl AaHAJATHYECKOTO M H3MEPHTEIBHOrO O00O0pYIOBaHHUS
IIPOH3BOJCTBA MUKPO- ¥l HAHOPa3MEPHBIX JIEKTPOMEXaHUIECKHX CHCTEM

TexHu4eckuit aHMIMICKUH S3bIK B 00J1aCTH HAHO- © MUKPOCHCTEMHON TEXHHUKH

TPCGOBaHI/I}I CHCTEMBI SKOJIOTHYCCKOIo MCHEC/DKMCHTA U CHCTCMBI MCHC/DKMEHTA
HpOH3BOHCTBeHHOf/'I 6€30IacHOCTH U 340POBbA

Apyrue
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3.4.5. TpynoBas pyHKIHS

Ocy1mecTBiIeHre KOHTPOJIA COOMIOICHUS YpoBeHs

HanMeHoBaHKe | TEXHOJIOTHYECKOH JUCIMILIMHEI Ha Kox | D/05.7 (nomypoBeHs) 7
IMPOU3BOJICTBEHHBIX Y4aCTKaxX KBATH(HKALHH

TIpoucxoxneHne HMCTBOB

p ) $i Opwruman X 3a OBaHO I3
TPYAOBOU GYHKIAA OpUTMHANA
Kon opuruHana  PerucrparuoHHbIi HoMep
mpodeCCHOHATTLHOTO
cTaHaaprTa

Tpynoseie neiicTBus

[TnapmpoBaHye W OpraHU3aNys aTTecTaly 000pyI0BaHUS

KoHTpoas paGOTHl  OIEPATOPOB  TEXHONOTHYECKOTO  OOOpYHOBaHHS M
COOIIO/IEHUS] UMM PETJIAMEHTOB IPOBEICHUS TEXHOIOTHYECKUX U KOHTPOJIBHBIX
onepauuit

OnepaTuBHBIE W  CTATHCTHYECKHH  KOHTPOIb  IIapaMETpOB  pabOTHI
o0opyllOBaHHSA, BXOAHBIX M BBIXOAHBIX ITApPaMETPOB TEXHOJIOTMYECKHX
onepanum

ITpoBeneHue mpd HEOOXOJMMOCTH BHEIUIAHOBOM arTecTaliiy 000pyI10BaHUs

MOHHTOpHHF paGOTI:I CACTCM 3HCpI‘OO6CCIIC‘ICHI/ISI u napamMcTpoOB
MHUKpPOKJIHMarTa

ITpu BEIXOZE MAPaMETPOB CHCTEM SHEProoOecTeueHus U3 3a[JaHHBIX IPEIeNoB
WM BO3HHUKHOBEHHMM aBApHHHOM CHTyallHd OCTaHOBKA TEXHOJIOTHYECKOTO
Ipolecca, BBIBOJ TEpCOHAla M COOOIIEHHE O CIy4HBIIEMCS aBapHHHBIM
CITy)0aM H pyKOBOJCTBY

Heo0Oxomumele
YMEHHUSA

OCyIIECTBJIATh TEXHOJIOTHICCKHHA HaI30p

PaGorare ¢ TeXHMYECKOM JOKYMCHTAMCH IPOM3BOACTBA MHKpO- H
HaHOpa3MEPHBIX YJIEKTPOMEXaHHIECKUX CHCTEM

AHamH3HpOBaTh HapaMmeTpbl pabOTHl CHCTEM  JSHEproodecliedyeHHs H
MHKpOKJIHMaTa

HpOI/I3BOZ[I/ITI> AHAJIN3 A ONPCACIIATH NPHINHBI OTKIIOHCHMS I1IapaMCTPOB

W3MepsTh 31eKTpodu3mIecKre mapaMeTpsl GopMUpYeMbIX GYHKIHOHANBHBIX U
BCIIOMOTaTeJIbHBIX HAHOPa3MEPHBIX CIOEB U M3JICTHI

HeobxonuMple 3HaHUSA

CTaH,ZIapTHBIC TCXHOJIOTHYCCKHE  oIf€palliid IMPOU3BOJACTBA MHUKPO- H
HaHOPA3MEPHLIX 3TICKTPOMEXaHNICCKUX CUCTEM

Pexumpl paboTBl TEXHOIIOTHYECKOrO 00OpYyIOBaHHSA IPOH3BOJACTBA MHKDO- U
HAHOpa3MEPHBIX 3JIEKTPOMEXaHNUECKHUX CHCTEM

PernameHTEI 1 METOIBI KOHTPOJIA IapaMETPOB TEXHOJIOTMICCKUX onepaunﬁ

OrnepaiioHHbIe, MapUIPYTHHIE H KOHTPOJIBHEIEC KapThl PEaIi3yeMOro MapuIpyTa
H3TOTOBJICHHS MUKPO- ¥ HAHOPa3MEPHBIX 3JIEKTPOMEXaHHIECKHX CHCTEM

TexHudyeckuil aHrMiCKU S3BIK B 00JIACTH HAHO- U MUKPOCHCTEMHOMN TEXHUKU

TpeﬁoBaHI/ISI CHCTEMBI 3KOJOTHYCCKOIro MCHCIPKMCHTA U CHCTCMBI MCHCDKMCHTA
HpOI/I3BOIlCTBeHHOﬁ 0€301acCHOCTH 1 3J0POBbA

Hpyrue

XapaKTCPHUCTHUKH




3.5. O606mennan TpyaoBas pyHKUHS

Hponeuenne SKCIIEPUMCHTAIBHBIX
HCCIICAOBaHM, MOJIEpHH3AIUA
HaumeHoBaHKe | TEXHOJIOTHYECKOTO MapiIpyTa Kon E Yposenb 7
pLIPY KBaIHUKaLun
IIPOHU3BOACTBa MHKPO- H HAHOPA3MCPHBIX
IJICKTPOMEXaHNICCKUX CUCTEM
IIponcxoxnenue
3auMCTBOBaHO U3
06006meH ol TPy X0BOMH OpuruHan X
OpHruHaIa
byHKIHA
Kon opurunana  PeructpanmoHHSIH HoMep
mpo¢eCCHOHATBHOTO
CTaHzapTa
Bo3moxHbie Benymuii mHxeHep-2JIEKTPOHHK 0 MOJEPHU3AIMN MapIIpyTa
HalMEHOBaHHUA I'naBHBIH HHXECHED
JOJDKHOCTEH,
npodeccuit

TpeboBanus
00pa3oBaHMIO U
00y4eHHIO

Bricmiee o6pa3zoBaHue — MarucTparypa

TpebGoBaHUA K OIBITY
NpakTUIecKoit paboThl

He MeHee maTH JieT Ha HHXXEHEPHO-TEXHNIECKHUX JOJDKHOCTAX B 0011aCTH
IPOU3BOJCTBA MAKPO- M HAHOJIEKTPOHHBIX YCTPOHCTB

Ocobple ycrmoBus
Jomycka K pabore

IpoxoxaeHue 00A3aTeNHHBIX PEIBAPUTEIBHBIX (IPH ITOCTYIUIEHUH Ha
paboTy) B NEPHOTUIECCKHX MEIUIIMHCKAX OCMOTpOB (00OcienoBanmil), a Taioke
BHEOUYEPETHBIX MEAULIUHCKAX OCMOTpPOB (00ciIe0BaHHUIt) B IOPAAKE,
YCTaHOBJIEHHOM 3aKOHOZATeNbCTBOM Poccuiickoil ®enepaiiuu

MHcTpyKTax 1o oXpaHe Tpyna

Hpyrue
XapaKTEpUCTUKHA

JlonmoHATENbHEIE MPOodecCHOHATBHBIE IPOrPaMMb] — IPOrpaMMBbI IIOBHIIICHHS
KBaTH(UKAIMHA 110 TPOPIITIO NEeITEIbHOCTH

IIOHOJ'IHI/ITCJ'IBHBIC XapaKTEPUCTUKH:

HenMeRoBaRTe I0KYMeHTa Kox HawnMeHnoBanue 6a30B0i rpymIIbl, JODKHOCTH (Ipodecchn)
I CTIENHAATHHOCTH

OK3 2111 ODU3NKH H aCTPOHOMBI
2141 Wmxenepsl B IPOMBINUICHHOCTH H Ha IPOM3BOACTBE
2144 W xeHaepbl-MEXaHAKA
2152 HHxeHephI-3JEKTPOHUKHI

EKC - Vmxenep-TexHoJIOr (TEXHOJIOT)

OKILATP 22854 Vxenep-TexHoa0or
22864 Hxerep-31eKTPOHNK

OKCO 150600 MarepuanoBeieHAe H TEXHOJIOTHS HOBBIX MaTEpPHAIOB
210100 OJIEKTPOHHMKA ¥ MUKPOIJIEKTPOHHMKA
210108 MuxkpocucTeMHas TEXHUKA
210200 ITpoeKkTHpOBaBEWE B TEXHOJIOTHA 3JIEKTPOHHBIX CPEICTB
210600 Hanotexnonorus
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3.5.1. Tpynosas pyHKIHS
Opranuzanus 4 IpoBeIeHHE VpoBeHs
HaumMenopanue | SKCIEPHMEHTAIBHBIX UCCICAOBAHUN Kox | E/01.7 (o xypoBeHs) 7
TEXHOJIOTHYECKHX MOAYJIEH U IpOLEeCcCOB KBanAQyKaLpn
IIpoucxoxnerue 3aUMCTBOBaHO M3

TpyAOBOH GYHKUMH

’ Opurysan X OpHTHHAIA

Kox opuruHana  PeructpalioHHBIH HOMEp
po¢ecCUOHATHLHOTO
cTaHqapTa

TpynoBsie neHcTBUS

yTBep)KI[CHI/IC nenei u 3aaad IIPpOBCACHUA SKCIICPUMECHTAJILHBIX
TCXHOJIOTHYCCKUX pa60T no pa3pa60T1<e TCXHOJIOTUYCCKHX IPOLCCCOB H
TCXHOJIOHYCCKUX MOII}’JICfI IIPOM3BOACTBA MHKPO- H  HaAHOPaA3MEPHBIX
IJICKTPOMEXAaHUICCKHUX CHCTEM

Br160p # pa3paboTka METOIUKH IPOBEICHUS SKCIIEPUMEHTAIBHBIX paboT

Pa3pabotka TpeGoBaHMii Ha HEOOXOAMMOE TEXHOJIOTHYECKOE M aHATHTHYIECKOE
000pyIoBaHHE, TEXHOIOTHIECKYIO OCHACTKY M PACcXOJHbIe MaTEPHANIbBI

TecroBeIif  3amyCK, TEXHOJOIMYECKOE  COIPOBOKACHHE M KOHTPOJb
IKCIIEPUMEHTAILHBIX MTApTHIH

Pacuer [IapaMeTpOB TEXHOJOTHYECCKOIr'0 IIponecca, IPOBEACHHUEC H KOHTPOJIb
IKCIICPUMEHTAJIbHBIX pa60T

[TosramHbli KOHTPOJb TEXHOJOTHYECKHX M 3IEKTPOPHU3MYIECKHX IMapamMeTpoB
M3rOTaBIHBAEMbIX CTPYKTYD ¥ U3eIHH

TectupoBaHue SKCIIepUMEHTATBHBIX 00pa3oB

O606mIeHNEe 1 OLICHKA PE3YJILTATOB HCCIEOBAaHUMN

KOppCKTI/IpOBKa TCXHOJIOTHYCCKUX  PEXHMOB TMNPOU3BOACTBA MHKPO- H
HaHOPa3sMCPHBIX JJICKTPOMCXAaHHICCKHUX CUCTEM

Heob6xomumMere Cobuparh AaHHBIE, H3Y4aTh, AHATM3UPOBATh H 0000IaTh HAYYHO-TEXHHYECKYIO
YMEHH UHGMOPMAITHIO

OopMymupoBaTh  menH, 3agadd, paspabaTeiBaTh M COIIaCOBHIBATh

SKCIIEpHMEHTAIBHEIE TEXHOIOTHIECKHE pabOThI

IInanupoBaTh ¥ NPOU3BOAUTH TEXHOJIOTHIECKUE SKCIIEPUMEHTHI

W3mepsaTs anexTpodusndeckue napaMeTprl GOpMHPYEMBIX CIIOEB H M3/ICITHI

[Tpow3BomuTh aHANM3 M ONpEAeNIATh NPHUYWHE OTKJIOHEHHSA IapaMeTpOB

(hOpMHPYEMBIX CTPYKTYD

ITpou3BOIUTE pacueThl PEXUMOB TEXHOJIOIMYECKHUX Onepanuii

Pa3pabaTrIBaTh ONlepalliOHHbIE TEXHOIOTHYECKHE KapThl

[Tpou3BoaWT, aHAIM3 pHIHKA TEXHOJNOIMYECKOTO H  aHAJIMTHYECKOro

o0opyioBaHHs

['OTOBUTh HAyYHO-TEXHMUIECKHE OTYETHl, NyONUKalMH MO pe3ynbTaram

BBIIIOJIHEHHBIX HCCIICJOBABHM

I'0TOBHTH MaTepHabl IO 3a0IUTe OOBEKTOB HHTEIUIEKTYaAIbHON COOCTBEHHOCTH
Heo6xomumMbre Texuonorugeckuii KiIacCHQUKATOp NPOH3BOACTBA MHKPO- M HaHOPa3MEPHBIX
3HaHHUA JIEKTPOMEXAHHYECCKHUX CHCTEM

Tlonoxenns EquHoi CHCTEMBI TEXHOJIOTHYECKOH MOATOTOBKH IIPOMU3BOJACTBA

CTaHﬂapTH H KaTaJIOTH Ha CPeACTBA TCXHOJIOTHICCKOI'0 OCHAIICHHUS

MartepuaibHEIe B TPYAOBbIE HOPMATHBEI

MupoBele HocTHXeHHSs B 00lacTH pa3pabOTKH MHUKpO- M HaHOPa3MEpHBIX
3JIEKTPOMEXAHHYECKHUX CHCTEM
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OU3NKO-XUMHYECKHE OCHOBHI H OrpaHHYICHUSA 0a30BBIX TEXHOJOTHYECKHUX
HPOUECCCOB HAHOJJICKTPOHHUKH

OcCHOBHI (PM3HKN HAHOPAa3MEPHBIX IJIEHOK

XapakTepuCTHKH NPOIYKIMH JIHAEPOB B OOJIACTH IIPOM3BOJCTBA MHKPO- H
HAHOPa3MEPHBIX YIEKTPOMEXaHHUECKUX CHCTEM

IIpennasnaveHne, COBpEMEHHEIE BBl 000pYIOBaHHS JJI IPOBEICHHUS aHAIN3a
W H3MEpEHHi TapaMeTPOB HAHOPa3MEPHEIX 0OBEKTOB

MeTtoasl KOHTPOJIA 0a30BBIX TEXHOJIOTHYECKHX IIpOLECCOB IPOH3BO/ICTBA
MMKPO- H HAHOPASMEPHEIX JICKTPOMCXAHWICCKUX CHCTEM

TexHu4eckuit aHrTHACKUH 361K B 00J1aCTH HAaHO- ¥ MEKPOCUCTEMHOM TEXHUKH

TpeGoBaHUsA CHCTEMBI 3KOJOTHYECKOT0 MEHE/DKMEHTA H CHCTEMBI MEHEDKMEHTA
IIPOU3BOACTBEHHO# 6€3011aCHOCTH U 3I0POBbS

Apyrue

XapaKTEPHCTHKH

3.5.2. TpynoBasi pyHKIHsS

BrmonHenne MeponpusATHA Mo VpoeeHb
HauMeHoBanme | BHEAPEHHIO pa3paboTaHHEBIX IporeccoB B | Kox | E/02.7 (moxypoBeHs) 7
MapIIpyTOB B CEpUIHOE TPOU3BOACTBO KBATAHKALIH
ITIpoucxoxaeHue 3auMcTBORBaHO U3

TpynoBo# GyHKIMH

Opurunan X

OpUTHHAIA

Kon opurunana  PerucrpanoHHBINH HOMeEp
podecCHOHATBEHOTO
CTaHJapTa

TpynoBrie neiicTens

Opraamzanus paboT 1o 3anmycKy pa3paboTaHHBIX TEXHOJIOTHYECKHX MPONECCOB U
MapIipyTOB HM3TOTOBICHHS MHKPO- H HaHOPA3MEPHBIX JJIEKTPOMEXaHHIECKUX
CHCTEM

[MogroroBka TEXHHYECKOTO 3aJaHMd Ha IPOM3BOJACTBO HJIH  3aKyIKY
HECTaHJAPTHOTO 000PYIOBAHMUL

HpOBC,ZIeHHe IIyCKOHaJIaZ0OIYHBIX p860T HOBOro H MOIACPHHU3UPOBAHHOIO
TEXHOJIOTHYCCKOIO oGopynonaHHx M TEXHOJIOTHYECKON OCHACTKHU

Pa3paboTka Mm1aHMpOBKY 0 PEKOHCTPYKIMY IPOU3BOJICTBEHHBIX YIACTKOB

IloaroroBka HCXOAHBIX MAHHBIX IS pacu€Ta HOPM pacxXxoJa MaTcpualioB Ha
H3IE€INE, HOPM TpyZda Ha HOBBLIC TEXHOJOTHYCCKHUEC ITPOIECChI

Pa3pa60TKa TEXHHKO-3KOHOMHIECKOro OOOCHOBaHUSA BHCOPCHHUS  HOBBIX
MaTCpHAJIOB, TCXHOJIOTHYCCKOI'O 1 aHAITUTHICCKOI'O 06opy11013aHH5£ H IIPOICCCOB

O’I‘pa6OTKa HECTaHJapPTHBIX onepaunir’l TCXHOJIOI'MH U3TOTOBJICHUA

HccnenoBanue BIUSHUSA napaMeTpPOB TCXHOJIOIHICCKUX onepaunﬁ Ha BBIXOJHBIC

XapaKTEPHCTUKH )51 HaICXHOCTh MHKDPO- )41 HaHOPasMCPHBIX
AJICKTPOMCXAaHUYCCKHUX CHCTEM

Céop ® aHamM3 CTAaTHCTHYECKMX JaHHBEIX O pa3bpoce mapamerpoB
TEXHOJIOTMYECKUX ONepaluii M ero BIUSHUM Ha XapaKTEPUCTHKHA MHKpPO- H
HAHOPa3MEPHBIX AJIEKTPOMEXAHHIECKHX CHCTEM

OpraHmaum paSPaGOTKH TEXHOJIOTHIECKOi JOKYMCHTAlUH Ha HOBBIC
TCXHOJOTHYCCKHE ITPOLICCCHl U MOAYJIH

Heobxomumeie
yMEHHS

IInanupoBath SKCIIepUMEHTATIBHBIE Pa0OTHI M OLICHUBATH MX TPYA0EMKOCTh

MopenupoBath ¥  TOTOBHTH TECTOBBIE CTPYKTYpHl UIA  aTTeCTalHH
TEXHOJIOTHYESCKUX OIlepalyii ¥ 000pyJOBaHHUS

Onpe,uemm 9KOHOMHYICCKYIO IICJICCOO6paSHOCTB A PHCKHM BHEAPCHUA HOBOI'O
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TEXHOJOIHYECCKOI'o 060py1[0BaHI/I}I H TEXHOJIOTHH

PaboTaTh ¢ KOHTPOJIILHO-H3MEPHUTEIHHBIM 000Dy I0BaHHEM

OCYI]_ICCTBJBITB KOHTPOJIb U IIPOU3BOOUTE U3MEPECHUA ITIapaMETPOB (bopanyeMLIx
CTPYKTYP Ha KaXJIOM TCXHOJOTHYECKOM J3Tane H3TOTOBICHUA MHKPO- H
HaAHOPA3MCEPHBIX JJICKTPOMEXAaHUYCCKHUX CUCTEM

OcymecTBIsATh TEXHOJIOTHIECKHMH HaI30p

PaboTtaTh ¢ KOHCTPYKTOPCKOM, TEXHOJIOTHIECKOM JOKyMEHTaIHel

HpOBOI[I/ITB HaTCHTHBIC UCCIICMTOBAHHUS 1 O(I)OPMIISITI: 3as’BKH Ha BblAa4y IIATCHTOB

®dopmMupOBaTE KOHKYPCHBIE 3aSBKH Ha IPOBEICHHE HAYIHO-HCCIIEN0BATEIBCKUX
U OHBITHO-KOHCTPYKTOPCKHX paboT

Heob6xoaumzie

Mertoab!l aHATHN3a TEXHOJOTHIESCKHX cpea

3HaHUA

HOCTaHOBJIeHI/I)I, pacnopsDKEHHUA, IIPUKa3bl, METOAWYECCKHEC M HOPMaTHWBHEIC
MaTCpHaJIbl 11O TEXHOJIOTHYECKOM MOATOTOBKE HPOU3BOACTBA

Texanyeckue TPCGOBaHI/IH, IIPEABABIACMBIC K MaT€pUalaM H I'OTOBBIM MHKPO- H
HaHOPasMEPHEIM SJICKTPOMEXaHHICCKUM CHCTEMaM

MupogBoii omsIT pa3paboTKH TEXHOJIOTHYECKHUX IPOIECCOB H3TOTOBICHHS MUKpO-
H HaHOpPa3MEPHBIX AIEKTPOMEXaHNYECKHUX CHCTEM

CoBpeMeHHBIE BHABI 00OpyIOBaHUS JUIs NPOBEIACHHS AaHANW3a M H3MEPEHHH
IlapaMeTpOB HaHOPa3MEPHBIX O0BEKTOB

Mertoap! KOHTPOJIL 6a30BBIX TEXHOJIOTHYECKHX IIpOoeCCOB HAHOSJICKTPOHHUKHU

COBpeMeHHHe MaTt€pHajbl, HCIOJIB3YCMBIC B HNPOHU3BOACTBE MHKPO- H
HaHOPaA3MEPHEIX 3JICKTPOMECXAaHNICCKUX CHCTEM

PermameHTHI  KOHTpPOJIE  IIapaMeTpoB  pabOTBI  TEXHONOTMYECKOTO H
H3MEPHUTENBHOIO O0OpyZIOBaHMS, PEKHUMOB TPOBEACHHS TEXHOJOTHYECKHX
onepanui

PeryaMeHTBI M METOJBI KOHTPOJIS IAPAMETPOB TEXHOJIOTHIECKUX CPEX

OcHOBHBIe  TpeOOBaHMSA  OpraHM3alMH Tpyda HOpH  IPOSKTHPOBAHHH
TEXHOJIOTHYECKUX ITPOLIECCOB

OneparuonHbie, MapoIpyTHbIE M KOHTPOJBHBIE KapThl peajli3yeMOro MapiipyTa
H3TOTOBJICHHUS MAKPO- H HAHOPa3MEPHBIX JJIEKTPOMEXaHMIESCKAX CHCTEM

Texnuyeckuii aHTTIHACKHUI S3BIK B 00JJaCTH HAHO- H MHKPOCUCTEMHON TEXHUKH

Tpe6OBaHI/ISI CHACTEMBI DKOJIOTHYCCKOro MECHC/IXKMEHTA H CHCTEMBI MEHEDKMCHTa
IIpOI’I3BOI[CTBCHHOI71 6€30I1acCHOCTH U 3J0POBEA

Apyrue
| XapaKTePUCTHKH

3.5.3. Tpynosasa pynxuus

IInanupoBanue pabor 1o

IIEPEOCHAILICHUIO TPON3BOACTBEHHBIX VpoBeHs
Hanmenosanue | y9aCTKOB HOBBIMH TEXHOJIOTUYECKUM U Koan | E/03.7 (moXypOBEHE) 7
aHATUTHYECKUM 000pyIOBaHHEM, KBaJM(prKALAH

OCHACTKOH M MaTepHajiaMu

ITpoucxoxaeHue TpyRoBoi
$yaxuuu

3auMCTBOBaHO H3
OpuruHan X
OpHMTHHAJIA
Kon opurnnana  PerucrpanmoHHsIN HOMEp
NpodeCCHOHAIBHOTO
CTaHmapTa

TpynoBsie neficTrus

AHamu3 y3KMX MECT pPeaau3yeMOro TEXHOJOIM4ecKOoro IpoIecca, BKIIOYAs
MEXOIIEpaUMOHHBIN ¥ BRIXOJHON KOHTPOJIb
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(I)OpMI/IPOBaHI/IC ICPEUIHs He00X0IIMOro JUIL MOACPHHU3AIUHN TEXHOJIOTHICCKOI0
IIponecca TCXHOJOTHYECKOr0o, TCCTOBOrO H aHATUTHYCCKOI'O oGopynoaamm

Pa3pa60T1ca, COIJIaCOBaHUC M YTBEPXKIACHHUEC TCXHHUYCCKOIO 3aJaHHs Ha
COBEPHICHCTBOBAHHUC CUCTEMBI TEXHOJOTHIECKOM MOATOTOBKH IIPOU3BOJACTBA

Anamms npezmoxcennﬁ l'IpOPISBOlIPITCJICﬁ — IIOCTaBUIMKOB TEXHOJOTHYCCKOrQ,
HCIIBITATCIIBHOTO H aHAJITUTHYCCKOI'O OGOPYHOBaHI/I}I

dopmupoBaHHE IUTAHOB 3aKyIKM WM  M3TOTOBJCHHS  HEOOXOIHUMOTO
000pyZIOBaHUS M OCHACTKH

Bei6op, mnaHupoBaHME pa3MeIIeHHS M pPAcCTaHOBKH 0OOpyZOBaHHMS Ha
HPOU3BOACTBEHHBIX IJIOMANIX

Onpez[enenne l'IO’I’pCGHOCTI/I B CHOECHHAIBHOH TEXHOJIOTHYECKOH OCHACTKE H
OPOCKTAPOBAHUEC CIIEUAIEHOM TEXHOJIOTHYECKOM OCHACTKH

HopmupoBaHue HeoOXOQMMBIX U MOAEPHHU3AIHH TEXHOJOTHYECKOTO Ipolecca
3aTpar TpyJa, MaTepHaIOB M SHEPTHH

Pa3paboTka  TEXHHKO-5KOHOMHYECKOTO  OOOCHOBaHHSA  IelIecoo0pa3sHOCTH
IIEPEOCHAIICHUS IPOU3BOACTBEHHBIX YIaCTKOB

PazpabGoTka  pekOoMeHHamwii 1O  COBEpPIICHCTBOBAaHMIO  OpraHM3alHH
IPOU3BOACTBA H TpYAa, aJalTallid WX K YCJIOBHSAM H3TOTOBIICHHS HOBOM
HPOAYKINH ¥ TEXHOJOTHH

P a3pa60TKa, COrjlaCOBaHHEC H YTBCPXKIACHHUC TEXHHUCCKOIO 3aJaHusd Ha
IICPCOCHAIICHNC TIPOU3BOACTBCHHBIX YIaCTKOB

Heobxonumere IIpou3BOOUTE CPABHUTEIBHYIO OIICHKY CONOCTaBISIEMBIX TEXHOJIOTHYECKUX
yYMEHHUS IIPOILIECCOB
Onpenenars TEXHOJIOTHYECKYIO CEOECTOMMOCTh M YCTaHABIMBATE 3KOHOMHUYECKH
nenecooOpa3Helii 00beM TOZOBOTO IPOM3BOJCTBA MHKPO- H HaHOPa3MEPHBIX
3JIEKTPOMEXAHHYECKUX CHCTEM
Onpenenars TpeboBaHMS K OOOpYZOBaHMIO, TEXHOJOTMYECKOH OCHACTKE,
CpeACTBaM aBTOMAaTH3aUWHM JUIa olOecmedeHWs TpeOyeMBIX MapamMeTpoB H
PEKAMOB TEXHOJIOTHIECKHX ONlepanuit
Pa3pabaTbiBaTh TEXHOJNOTHYECKYI0O H KOHCTPYKTOPCKYIO JOKYMEHTAIMIO B
COOTBETCTBHH C TpeOOBaHMSIMH HOPMAaTHBHBIX TOKYMEHTOB
AHanu3MpOBaTh TEXHUYECKHE NPEUIOKEHHS H IPOEKTHl MO 000pYyHOBaHMIO,
TEXHOJIOTUYECKOH OCHACTKe, CpeACTBAM AaBTOMATH3allMM Ha COOTBETCTBHE
TpeOOBaHUSIM TEXHUYECKOTO 3aIaHHs
Heobxoaumeie IMpunmunet adanu3a 3QQPEKTHBHOTO  HCIOAB30BAHHUSA  TEXHOIOTHYECKOTO
yMEHUS obopynoBaHHs
OCHOBHBIE TEXHMYECKHE XapaKTEpHCTHKM M OCOOCHHOCTH MHKPO- H
HaHOPa3MEPHBIX NEKTPOMEXAHHYECKHX CHCTEM
Ba3oBble TEXHOJIIOrHYECKUE NPOLECCHl IPOU3BOJCTBA MHKPO- H HAHOPa3MEPHBIX
3MEKTPOMEXAHUYECKUX  CHCTEM, OCHOBHBIE  IapaMe€Tphl M PEXHMEI
TEXHOJIOTHYECKUX onepauui
XapakTepUCTHKU MCIOIB3YEMOro 0OOpyMOBaHHUS, TEXHOJOTHMYECKOM OCHACTKH,
CPEACTB aBTOMAaTH3alUH
HopMaTruBHBIE JOKYMEHTHI Ha pa3paboTKy KOHCTPYKTOPCKOM, TEXHOJIOTHIECKOH
M 3KCIUTYaTalliOHHOH JOKYMEHTaIUH
TexHudecKkui aHTIMICKUHN S36IK B 00JIaCTH HAaHO- M1 MUKPOCHCTEMHON TEXHUKH
TpeboBaHUS CHCTEMBI SKOJIOIMYECKOrO MEHEKMEHTA U CHCTEMBI MEHEIDKMEHTA
IIPOHU3BOJICTBEHHOM 6€3011acHOCTH U 310POBbS
Hpyrue -

XapaKTEePUCTHKH
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IV. CBeaenns 06 opranu3zanusax — pa3paboTynkax npoeccCHOHAILHOI0 CTaHIAPTA

4.1. OTBeTCcTBEHHAN OpPraHH3anus-pa3paboTaux

®oux HHPPaCTPYKTYPHBIX U o6pa3oBarensHbX nporpamm (POCHAHO), ropox Mocksa

I'enepaibHBIA JHPEKTOD Ceunapenko Auapeit ['eHHaxbeBHY

4.2. HanmeHoBaHNA OpraHu3anuii-pa3padoTInKoB

1 | O6mepoccuiickoe o6beaunenne paboroaareneit «Poccuiickuit cor03 MPOMBINUIEHHHKOB U
npeanpuHEMaTeleii», ropox Mocksa

AHO «HamuonansH0€ areHTCTBO pa3sBHTHA KBaIH(AKamuii», ropoa Mocksa

AO «3eneHorpafickuii HAHOTEXHOJIOTHIECKHUH EHTPY, ropo Mocksa

AO «<HUMMD u Mukpony, ropox Mocksa

AO JIKK «Mwmnanap», ropog Mocksa

AO «Poccniickas 37eKTpoHHKa», ropox Mocksa

NN R IWIN

OI'AOY BO «HaumoHaATBHBIN MCCIIENOBATELCKANR YHRBEPCUTET « MOCKOBCKMH HHCTHTYT
3JICKTPOHHON TEXHHKH», ropoa Mocksa

8 | ®I'AOYV BIIO «Canxkr-IleTep6yprekuit rocyAapcTBEHHbIH JEKTPOTEXHHYECKUH YHHBEPCHTET
«JIOTHW» am. B. .Y esroBa (Jlennna), ropox Carkr-Ilerep6ypr

9 | ®I'BY «Hayuno-npou3BoacTBeHHb koMiuteke « Texnonoruueckuit ueatpy MUOT», ropox
Mocksa

10 | ®I'BY «HayuHo-HCCNEAOBATEIBCKHI HHCTUTYT TPYA U COMHANBLHOrO CTPAXOBaHHUS», TOPO.
Mocksa

! O6mepoccniickuit KI1acCH(HUKATOP 3aHATHI,

2 O6mepoccuiickuit K1acCH(UKATOp BUAOB IKOHOMHYECKOM AEATENLHOCTH.

* Mpuxas M apascoupassuTia Poccmu ot 12 anpens 2011 1. Ne 3021 «O6 yTnepkKIeHHH mepedHeH BPENHbIX H (MUIH)
OTaCHBIX MPOM3BOACTBEHHBIX (GakTOpoB H paboT, MPH BHIIIOJIHEHAM KOTOPLIX IPOBOAATCA 00S3aTe/IbHEIC UPEaBAPUTENBHBIE H
NepHONMMECKHEe MEMHUHHCKAE OCMOTPHl (o6cnenopanms), u IlopAnka mpoBemeHHS OOA3aTENBHBIX IPENBAPHTENBHEIX H
NIEPHONMIECKAX MEIHLWHCKHX OCMOTPOB (o6crenoBanmif) paGOTHHKOB, 3aHATRIX HA TKENbIX pafoTax M Ha paborax c
BpeNHBIMH H (WIH) ONACHHIMH YCIOBHAMH TpyZda» (3aperucTpHpoBaH MmumocromM Poccum 21 okra6pa 2011 r,
perucTpaionHeiit Ne 22111), ¢ W3MeHeHMAMH, BHECEHHBIMH NpHKazaMu Mumsapasa Poccum ot 15 mag 2013 r. Ne 296
(3apeructpupoBad Mumocrom Poccum 3 mrons 2013 r., perucrpanponnsit Ne 28970), u or 5 mekabps 2014 r. Ne 801n
Ssapemcrpnponaﬂ MumoctoM Poccun 3 despant 2015 r., peructpaunorHsiii Ne 35848).

Tpukas Poctexnamsopa ot 29 smBaps 2007 r. Ne 37 «O mopsjike TOATOTOBKH W aTTeCTAUMH paGOTHHKOB OpraHM3ailmi,
noxHAN30pHEIX DepepansHOl Cirykbe Mo SKONOTHIecKOMY, TEXHOJIOTHIECKOMY H aTOMHOMY Ham3opy» (3aperMcTpHpoBaH
MiumocroMm Poccuu 22 mMapTa 2007 r., perucTpaurosHsii Ne 9133), ¢ H3MeHEHHAMH, BHECEHHBIMH IMpHKa3aMH PocTexHamsopa
or 5 mona 2007 r. Ne 450 (3aperucrpuposar MumoctoM Poccuu 23 wons 2007 r., peructpauuoHusti Ne 9881), ot 27
asrycta 2010 r. Ne823 (3apermcrpupoBan MumoctoM Poccmm 7 cenrabpsa 2010 r., perucrpammonnsiit Ne 18370), or 15
nexabps 2011 r. Ne 714 (3apeructpupoBan Mumoctom Poccuu 8 ¢espans 2012 r., perucrpaimonssit Ne 23166), ot 19
aekabpst 2012 r. Ne 739 (3apeructprpoBan MurroctoM Poccru 5 anpens 2013 r., perucrpaumonnsii Ne 28002), ot 6 nexabps
2013 r. Ne 591 (3apernctpupoBad MuniocroM Poccun 14 mapta 2014 r., perucrpammonnsiif Ne 31601), ot 30 mons 2015 r.
Ne 251 (3apeructpupoBad MustocroM Poccrut 27 wons 2015 r., peructpamuoHHsiit Ne 38208).

5 E mummrit KBaTAHKAIMOHHBIN CIIPaBOYHHK NOJDKHOCTEM pYKOBOAMTEIEH, CIIEMANIICTOB ¥ APYTHX CITyKAIIHX
¢ O6mepoccuifckuii knaccHpuKaTop npodeccHit paGoTHX, NOMKHOCTEH CITYXKANTMX U TAPUGHEIX PaspATOB.
7 O6mepoccuitcknit KnaccHPHKATOp CIENMATLHOCTEH 110 06Pa3OBAHHIO.




