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I. O0mmue cBegeHAn

[IpoBeaeHue npoIeccoB XUAKOCTHOH IpeuH3nOHHON 00paboTKH 40235
HONYIIPOBOAHHKOBEIX [UIACTUH B IPOM3BOACTRE M3/IENHH MUKPOSIEKTPOHUKH ’
(napMenoBranme BHIA TPO(eCcCHOHANBHON ASATETEHOCTH) Kon,

OcHoBuas 11e1b BUja IpoheCCHOHATBHON ACATENBHOCTH:

OcymecTRICHHE MOJTOTOBKY TOBEPXHOCTH IOMYIPOBOAHHKOBBIX IJIACTHH METOI0M XUAKOCTHOM
NpEH3HOHHON 06paboTKH Ha ABTOMATHYECKUX U MONYaBTOMATHIECKHX YCTAHOBKAX JUIsl JANBHCHIIETO |
HX HCIIOJB30BaHHs B MApIIPyTax H3TOTOBICHUS H3JCIHI MUKPO3JIEKTPOHNKH

I'pynmna 3anqTHi:

3133 OnepaTopel N0 YIPaBICHHIO 3139 Texnuku (onepaTopsl) Mo
TEXHOJIOTHIECKHMHU MPOLIECCaMH B YIIPaBJICHHIO TEXHOIOTMUECKHMHA
XMMHUIECKOM TIPOU3BO/ICTBE npoleccaMy, He BXOIAIHE B APYTHE
TPYIIIE]
(xon OK3!) (HAHMeHOBaHHE) (ko OK3) {HauMeHoBaHuE)

OTHeceHHe K BHAAM SKOHOMHYECKOM JIEATCILHOCTH:

1 26.11.3 1L QH3IBOJACTRBO HHTCTPANLHEIX HIEKTPOHHBIX CXCM |
|
(xom OKBD/?) (HAMMEHOBAHKE BH/A SKOHOMHYECKON IeATEIEHOCTH)
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I1I. XapakrepHceTHKa 06001EeHABIX TPYAOBLIX QyHKIHI

3.1. OGo6meHHAan TPYAOBaS PyHKUHA

— S e,
. JKuaxoctHad npenusroHHas 00pabdoTKa 1 |
npo TOBEIX ILJIACTHH HA YpoBeHs |
HaumeHoBaHNE poayK Kon ¢ A | p | 4
ABTOMATHYECCKHX H . KBanU(MKaLUY
NOaYABTOMaTHICCKHX YCTaHOBKAX N
TTponcxokaeHHe 0600meHHON 3aMMCTBORAHO H3
p 4 B | OprraHat X i
TpyaoeoH QyHKIMA _ OpHTHHANA :
Kon PernctpaumoHHbIi
OpuruHana HoMep
npedeccHOHATBHOTO
cTaHzapta
Bo3MoxHBIE OHepatop XKUJKOCTHLIX IIPEIH3HOHHBIX obpaboTtok 4-ro pazpsga
HaMMEHOBAHUS Oneparop nperu3HoOHHOro TPaBIeHHs 4-ro paspana

aomxHOCTe#, npodeccnii | Oneparop UAKOCTHOTO MPEIU3HOHHOTO TPABNECHAA 4-10 paspaja

: .
Tpebopanus K Cpeatee npodeccHOHANBHOE 00pa3soBaHUe — IPOrpaMMbl IFOTOTOBKK
obpa3oBaHUIO H KBaTHGUIMPOBAHHEIX pabOUIX, CIyKaluX
00yUEHHIO

TpebGoBaHUA K OIEITY -
TpakTAHecKoil paboThl
Ocobrle yenoBas ITpoxoxacHue 00A3aTSNBHBIX MPEIBAPHTEBHBIX U IEPUOIHICCKUX
Jomycka k paboTe MEHIMHCKAX OCMOTPOB’

IIpoxokaenue o0yYeHns 00 OXpaHe TPYAa U POBEPKa 3HAHUi
TpeGoBanmii oxpaHH Tpyza’

JIpyrHe XapakTepucTuke | JOMONHATEIBHOE IIPodeccHOHATBHOE 00pazoBaie — POTPaMMEL
HOBBIIICHAS KBATN(HKAIIWK HE PEKe, YeM OJIMH pa3 B IATE JIeT

JIOIOTHATEIBHBIE XapaKTEPHCTHKU

HawmeHoRanHE Kox Haumenoparne 6a30Boi I'PyIIEL, JOMKHOCTH
___________ OOKYMEHTa {(mpodeccrn) WM COENHANBHOCTA

OK3 3133 Omeparopsl 0 YIPABICHHIO TEXHOIOTHYIECKIMH
HIPOLECCAMH B XHMHIECKOM IIPOH3BOJICTBE

ETKC® § 134 TpaBUABIIKK TPEIIA3HOHHOTO TPABICHH 4-T0
paspsja

OKTIJ[TP® 19190 TpaBRIBMUK MPEIU3MOHHOIO TPABICTIHA

QKCQ’ 2.11.01.09 OnepaTop MAKPO3NEKTPOITHOIO IIPOH3ROACTBA

3.1.1. TpyaoBas dpyuKius

| [IpoBenenue omepaimi | | | |

- KHIKOCTHOH Vposens
Hauvenosanue | DPElU3HOHHO# oOpaGotkm  Kom  A/01.4 © (nomyposeHb) 4
IIpH [IPOM3BOACTEE W3ACTHH - xBaupwkanun |

. MAKPOJICKTPOHHKH
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ITpoHcXoKAEHHE o " 3aUMCTBOBAHO W3
. Opurusan

TpyRoBOH ymicumm 1 e [ OPHTHHANA oo .

Kog opurnuana PerncrpalHOHHEIH
HOMeEp
npodhecCHOHANEHOTG
CTAHIApTA
Tpynoesie neiicTeERs [MozroToBKa K MPOBEACHHIO TEXHOJNOTHUECKOTO NPOLEcca JKUAKOCTHOM

TpeNA3HOHHONH 00pabOTKH IPOAYKTOBBIX IWIACTHH HA aBTOMATHHECKHUX U
TTOJTyaBTOMAaTHIECKUX YCTaHOBKAX

OcyuiecTBIeHHE BXOJA B CHCTEMY aBTOMATH3HPOBAHHOTO YIPABICHUS
IPOU3BOACTBOM H 3alMycK MNApTMH IPOAYKIMH B COOTBETCTBHH C
| TEXHOJIOTHYECKMM MApIIPYTOM IPOH3BOACTBA H3AESIHI MHKPOJICKTPOHUKH
3arpys3ka OpOAYKUMH B TEXHOJNOIMYECKOE OOOpPYAOBAHHE B PYyYHOM H
ABTOMATHYECKOM PEKHME

[IpoBeaeHRe TEXHONOIHYECKOTO IIPOIUECCd XUIKOCTHOM IIPEelM3MOHHOM
00paboTKH  TPOAYKTOBBIX  IUIACTHH  HA  ABTOMATHYMECKHX M
HOITYABTOMATUUECKHX YCTAHOBKAX

KouTponk IUIACTMH TOCHE TIPOBGACHMUS  OICpaliiM  JKMAKOCTHOH
npei3nonHHoi obpaboTiu, cada 00paboTanHOH TPOAYKIHH

Beog uHdopManu 0 npoBeAeHHOM NPOIIECCE KUAKOCTHOH IPEUM3HOHHON
00paboTKy u3IeNnit MHKPO3JIEKTPOHHKH B CHCTEMY aBTOMATH3HPOBAHHOTO
yIIpaBieHUs IPOA3BOJCTBOM

3aHONHEeHHe CONPOBOAMTENBHBIX JTHCTOB H  pabouux  KYPHAJIOB,
oopMmieHre 3anucedl JAaHHBIX © NPOBEJICHHM ONCPANMH KUIKOCTHOH
npenu3uHoHHONH 00paboTKH B MapiupyTHYK) KapTy M XYpHall Hepeladn
CMEHSI

IMeperoa TapTUM TPOAYKTOBHIX IUIACTHH, MPOUIEAIINX JKUAKOCTHYIO
nPeNU3NOHHYI0 00paboTKy, Ha CIEAYIOINYIO ONUCPANHI0 H3TOTOBJICHHA
U3ACIHA  MHKPOYJIEKTPOHHMKH B CHCTEME  ABTOMATH3HPOBAHHOTO
YIPABIICHHS IPOH3BOACTBOM

[MoaroroBka pabouero mecta OO MNPOBEACHHSA ONCPAIHH KHIKOCTHOH
penu3MOoHHOH 00paboTKy W ybopka paboucero Mecra mocie NpoBEICHHAS
ornepanyif

Heobxoaumele ymeHHs PaGoTaTh B cHCTEME aBTOMATHIMPOBAHHOIO YIIPABJICHUA MPOU3BOICTBOM
. H3JENMi MUKPOJIEKTPOHHKH

TIpoBepATh cTAaTYC 060PYI0BAHKA /UL MPOBEACHUS ONCPALHii KHAKOCTHOH
HPENI3HOHHOK 00paboTKH H3JICNIHM MAKPOIICKTPOHHKH

IIpoBepsaTh MapTHIO OPOAYKUMH, BHIOpaHHOH B paGoTy, Ha COOTBETCTBHE
HHPOPMAIIH CHCTEMbI ABTOMATH3HPOBAHHOTO YIIPABICHHUS IPOU3BOACTROM
TIPH M3COTOBNICHHAN W3JEITHI MAKPO3TICKTPOHHKY

Jamyckare perent oOpaboTKM IIPOAYKTOBRIX IUIACTHH Ha YCTAHOBKE
KMAKOCTHO! NPENM3MOHHOM 06paGoTky H3eNUil MHKPOIIEKTPOHHKH (B
PYYHOM H B aBTOMATHYECKOM PEXHME) '
TIpoBOAKTE mpolece KHAKOCTHOH npenpsaonHol 00paboTku M3genui
MHKPOIEKTPOHUKH B PYIHOM H aBTOMATHYECKOM PEKUME

BeIrpyxarh maptay o0paGoTaHHbIX IITACTHH M3 YCTAHOBKHM KMKOCTHOH
NpeU3HOHHOH 00paboTKH H3/IENHK MEKPOJICKTPOHUKH

Bri6upats B paboTy apTHIO OPOAYKTOBBIX IUTACTHH M3 CIIHCKA B CMEHHOM
3aJAaHAH B COOTBETCTBHHM ¢ INIPHOpUTETaMH OOpabGoTKH, TpeOOBAHMAMU
MEXOIEPAMOHHOT0 BPEMEHH XDAHEHHS, PEKOMCHJAAIMAMH CHCTEMEI
| ABTOMATM3WPOBAHHOIO  YIPABICHHA  IPOM3BOACTBOM,  YKa3aHHAMH
HAYaJILHUKA CMEHB! IPOU3BOJCTRA H3ACIHIH MHKPOJICKTPOHHKH
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PaBoTaTh ¢ TNACTHHAMH B KOHTEi{HEepax, 3aTpy30uHLIMH YCTPOHCTBAMH
ABTOMATH3HPOBAHHOr0  OGOPYNOBAHMS IKMAKOCTHOH  IPEIH3HOHHOH
obpaboTku

3amyckaTh pelentT oOpaOOTKH IApTWM IUIACTMH HEMOCPEICTBCHHO HA
YCTAHOBKE JKMAKOCTHOM IpPeUM3HOHHOH oOpaboTkH, mmGo ¢ IOMOLIBIO
CKaHepa, TOCHENOBATENEI0 CYHTHIBAA INTPHXKOAH, MO0 ¢ IOMOIIBIO
cMapTdoHa, MOCIEI0BATENLHO CUHTEIBAs PATHOMETKY

OcCymecTBIATE KOHTPONb paboTel 00OpyJOBaHHs IO IPOBEJCHHEIO
ONepalpH  KHAKOCTHOM  mpeiusuoHHod  oOpaborkm  H3zAenMi
MHKPODJIEKTPOHHKH ¢ TOMOIIBIO YCTPOHCTB OTOOpRKEHHS nHpopMannu
{MOHHTOPOR)

BrimonssTe JelicTBMA NPH BO3HMKHOBEHHH HEINTATHBIX CHTYallHHd Ha
06OpyZOBalMM  JKHAKOCTHOH  IPCUM3HOHHOH  oOpaborku  W3Aemni
MHKPOIEKTPOHUKH

Oxa3bIBaTh NEPRYIO MOMOIIL IIOCTPAJABUICMY Ha IPOH3BOJACTBC

HeoOxoauMele 3HaAHUA

[Ipapuna BBOAa WHGOpPMAMH B  ABTOMATH3WPOBAHHYIO — CHCTEMY
VIIpaBieHEs OPOM3BOJACTBOM TIPH IIPOBEJICHHH ONCpaiyil JXKHAKOCTHOH
Ipenu3HOHHON 00pabOTKH M3AETHA MHKPOSIEKTPOHHKH

[lpaBuna BemeHMs 7zanuceii B CONPOBOJUTEIBHOH JIOKYMEHTAHH B
COOTBETCTBHH € CHCTEMOM MEHEKMEHTA Ka4eCTBA OpraHu3ailiy

Ilopsamox aedcTBHA npH cOOWHEIX CHTyallMaX Ha aBTOMATHYECKMX H
NONYaBTOMATAYECKHMX YCTaHOBKaX KHIKOCTHOH [IpeI3HOHHON 00padoTky
H3JIeTTHIH MUKPOSJIEKTPOHHKH

VenoBud, Tpebyembie g oOpaGOTKH OpPOAYKIHH M BBEINOIHCHHUS
TEXHOIOrMYECKAX OUepanuil KHAKOCTHON Tpenu3doHHOH o0paboTku
H3JIeTTH MHKPORIIEKTPOHHUKH

TexHonormueckass AOKyMeHTauusi (ONepailHOHHBIE W YHUBEPCAILHBIC
KapThl, HMHCTPYKIHM) MO IPOBEACHUIO TEXHONOIUICCKHX onepatmii
KUNKOCTHOM  mpelu3noHHOH o0paloTKH Ha  CHEHAIHM3HPOBAHHOM
obopyaoBaHUK

OcHOBHBIE  JTAOBl  TEXHOJOTHYECKMX  MAapHpyTOB  H3TOTOBIEHUA
RHTCTPATBEHBIX MUKPOCXEM

TI1aHHpOBKA YHCTOTO TPOM3BOJCTBEHHOIO TOMCIICHUS H PACIONOXKEHME
TEXIOJIOrMYecKoro 0bopygoBanus

IIpapuna paboTEl B HHCTOM TMPOW3BOACTBEHHOM TMOMEINCHHN IIpY
TIPOBEACHAN OTIEPAli KUAKOCTHON MPELH3HOHHOR 00paboTKH H3JENHI
MHKPO3IEKTPOHKRKH

[IpaBuna obpaweHus ¢ KPeMHHCBBIMH [UIACTHHAMM, KacceTamu H
KOHTeiHEpaMH Ul HX XPaHEHHs M TPAHCIOPTHPOBKY MPU NPOBEICHUH
ornepanui KUIKOCTHOH Mpelu3HOHHOA obpaborku H3feHH
MHPKPOIJIEKTPOHIKH

HauMeHOBaHHSA U CBOHCTBA XHMHUYECKHX MATEPHANIOB, HCTIONB3YCMEIX TIPH
IIPOBE/IEHNHN TIPOLIECCOB JKIIKOCTHOH MPEnM3HOHHON 06paboTky U3/emui
MHUKPORJICKTPOHHKH

(DaKTOpH ATPECCHBHOCTH AKTHBHOH Cpesib! (COCTABLI TPABAIIMX PACTBOPOB,
COOTHOMIETHS 0OBEMIIBIX YACTEH KOMIIONEHTOB B PacTBOpE, KOHUEHTPAUKuH
XMMH4YECKHX peakTUBOB, pH pacTBOpa, TeMueparypa, BpemMi BO3ACHCTBHA),
BAMSIOIVE HA MIPCIH3HCHHOCT KIIKOCTHRIX 06paboToK

OnacHble B BpeaHble (aKTophl arpecCHBHBIX Cpell, MCHONB3YEMBIX IIPH
NPOBEACHAN ONEPAlHM JXHAKOCTHOM NpeLH3uOHHON 00pabOTKH H3AENHH

MHKPOIIEKTPOHMKH




XapakTepHCTHKH TEXHONOTMYECKUX Cpejl, BIMAIOINC HA JOCTHXCHHE
HeoOXOoAMMON TOYHOCTH MPOTIECCa JKUAKOCTHOH NPEH3HOHHOH 00paboTKH
A3e i MHKPO3NEKTPOHHKH

IIpasuna Ge3onackol paGoTH € KMAKHMHE XUMHIECKHMH PCAKTHBAMH IPH
paboTe Ha aBTOMATHUECKMX U MOJYaBTOMATHYECKHMX  YCTaHOBKaX
KHUAKOCTHOM mpeiiH3noHHoM 06paboTku

[paguna TEXHOJIOTHUECKOM JUCTIHILIHHBI, npeynpexaaronme
BO3HHKHOBEHHE Ae(QEKTOR NPENU3MOHHOH KUAKOCTHOH 00paboTKH mpH
[POM3BOJICTBE M3/EIHIH MAKPOINICKTPOHUKH

Tpuauser gedexroobpazoranus (cOoit B pabote oGopyaosanus, paboTa Ha
HeaTTecTOBAHHOM o0opyI0BaHIH, nojaga HEKAa4eCTBEHHBIX
SHEproHOoCHTENEH, HempaBUIBHBIM BBHIOOp peLeNTa) IpH NPOBE/CHAU
onepaumii KHAKOCTHOH Npenn3noHHoN 00paboTky

Kpurtepun KauecTBa MpoIlecca KUAKOCTHOM npenuinouHo# oOpaborku
(TONIIHHA CTPaBIUBAEMOrO CJNOsA, JHHCHHBIE pasMEpsl BBITPABICHHBIX
obnacTel, OTCYTCTBHE OCTATKOB ()OTOPE3UCTA H NIOJHMEPHEBIX OCTATKOB Ha
IUIaCTHHAX, OTCYTCTBHE ACPEKTOB Ha IIIACTHHAX }

IIpapria mOXapHOH (e30mMacHOCTH IIPM NPOBEACHHH TEXHOIOTHYCCKOH
onepalny XuIKOCTHOH TpeLH3nOHHON 00paboTkn

TpeGoBanus MPOU3BOACTBCHHON M TpPYAOBOH JMCUMIUIHHEI, NpaBAIa
BHYTPEHHET0 TPYAOBOTO pacmopafka, TpeOoBaHMsd OXpaHbBl TPYAR,
NPOU3BO/ICTBEHHOI CAHUTADHH H SNECKTPOHHON THIUCHBI

OcHoBE! 001HEH XHUMHH B TIpeJeNax olepalyi sKIAKOCTHOH MPEU3HOHHON
00pa0oTKH HW3ZENHii MHKPOSNEKTPOHWKH, HA3sHAYEHHE U  CBOHCTBA
HPUMEHAEMBIX PEAKTHBOR

OCHOBHEIE TEXHHYECKHE XapAKTCPUCTHKH IOJYaBTOMATHYECKHX H
ABTOMATHUECKAX YCTAHOBOK AMA IIPOBEAEHHS Olepaldd JKHAKOCTHOrO
IIPELM3UOHHOTO TPaBICHHS, YCTPOUCTBO YCTaHOBOK (0o6uiue CBENCHUS) U
IIPUHIMIEI X pabOTHI

Tpeﬁoﬁanﬂﬂ CHCTEMBb] MCHCDKMCHTA KavuecTBa

TpeGopanus CHCTEMBI JKOJOIHYECKOTO0 MEHEKMEHTA H  CHCTEMBI
MeHeDKMEHTA TIPOM3BO/ICTREHHON De30IIaCHOCTH U 3/I0POBBS

Tpebopanms; NpeAbABIAEMBIE K YCJIOBMAM IIPOM3BOJCTBA M3flelui
MHKPOITEKTPOHHKH

KyiIeTypa IPOM3BOACTBA U BAKYYMHas TMTMEHA B TIPOM3BOJICTBE H3ACIHH
MHUKpPO3JICKTPORUKH

ITopsiok OKazaHUs IEpBOH NMOMOIIM NOCTPaAaBIIEMY Ha NPOU3BOICTBE
H3/IENHI MBKPOIEKTPOHHUKA

JApyrue xapakTepHCTHKH

3.1.2. Tpynosas pyHKIHA

‘ .
KOHTpOJ'Ib KavycCTed NPOBEICHHAA | i v
. o " _ POBEHL
OIIC HH XHAKOCTHOW NPCITH3HOHHON i
HawmeHoBanue pail JIKOCT pert Kon | A/02.4 (noaypoBEHE) 4
06paboTKH n3AEIHH KBanHOUKAIAN
MHKPO3IICKTPOHHKH L ——
Hponcxoumueﬂue Opurunan X | 3aMMCTBOBAHO U3 OpPHIHHAMA
TpyaoBoil QyHKLUMYN
Kon PerucTpauroHHBIH
OpHTHHANA HOMEP
npodeccHOHANLROTO

CcTaHdapra




Tpyaosele AeHcTBHS

[lpoeeacHue BH3YAIbHOTO KOHTpold 00paboTaHHOM MNPOAYKIHH C
HCIIONB30BAHMEM MHKpocKona (MHKPOKOHTPOJB) IOCIC ITPOBEACHHS
onepammii Npem3HoHHOM XXAAKOCTHOH 00padoTku

UsMepenrne TONMAH TEXHONOTHYECKHX CIOCB TIOCHE  MPOBEAEHHA
OIEpAIlMM TIPEIIH3HOHHOTO TPABICHUA CIIOS HA ABTOMATH3HPOBAHHOM
H3MEPUTENRHOM 000pYI0BAHIH

OnpeneneHue OCTATOUHBIX Ae(eKTOB (YacTHN) ¢ HCHOJNB30BAHAEM
NMa3ePHEIX AHANM3ATOPOB HOBEPXHOCTH B aBTOMATHYECKOM PEXHME IpH
pasbpakoBke pabouix MIACTHH, IOATOTOBICHHEIX K 3aIlyCKy HA MapiipyT
A3COTORICHAS H3ACIHA

Koutpone mMHEHHBIX pa3MepoB BBITPABICHHBIX YYACTKOB IOCHE
HPOBEIECHUS oliepaiu NPeU3AOIIHOIO TpaBJICHAA npH
HANHYHI/OTCYTCTBUHA MAaCKU Ha CKAaHUPYIOMIEM JIEKTPOHHOM MUKpPOCKOTIE
B @BTOMATHYECKOM PEKHME

IpoBeneHHe MAKPOHHCIIEKIIHY JIHIIEBON B 0OpaTHON CTOPOHBI IUIACTHHEI
¢ LEeNbI0 BBITBNCHHS UAPAlHH, ISITEH W KPYIHBIX ACPEKTOB IIOCIE
HPOBEJCHHAS ONepalyil TIPEIU3HOHHON JKHAKOCTHOU 0OpaboTKH Ha
pabodKx ILIACTHHAX

BueceHme pe3yJILTATOB M3MEPEHHS M KOHTPOJA Ka4yecTsa MPOBEACHHS
OTEpaliK MPEIH3HOHHOM KAIKOCTHOH 00paboTKH B CONMPOBOAUTENBHYIO
JOKYMEHTALNIO HA M3IENNe

HeoGxoauMule yMeHHI

PaboTaTh ¢ MAKPOCKOIIOM AMTs NPOBEICHIS BH3YQIEHOTO KOHTPOJIA HAapTUH

PabotaTs Ha YCTAHOBKaX H3MCPCHIA TOJIIHMH TCXHOJIOTHICCKHX CJIOCB A
KOHTPOJIA  TPCBCACHHA onepauﬂﬁ INpEOH3HOHHOTO  KHIOKOCTHOTIO
TpaBJICHUA IINACTHH

PaboTaTh Ha YCTAHOBRKAX KOHTPOJIS NHHEHHBIX pasMEPOB CTPYKTYP Hpu
OPOBEACHAH ONCPAlINil JKUITKOCTHOTO NIPEIM3HOHHOT0 TPABICHH TIIACTHEH

PaGoTaTh Ha Jla3epHLIX AHANH3ATOPAX IMOBEPXHOCTH NP pazOpakoBKe
pabourx MIIACTHH, MOCTYNAIOMHAX HA MaplipyT W3TOTOBICHHSA H3CNHH
MHKPO3JIEKTPOHAKH

PafoTtars ¢ macTHHAME, KACCETAMH H KOHTSHHEPAMU JUIS HX XPAHCHHA U
TPAaHCIOPTUPOBKH

PaGoTarhk B ABTOMATH3HPOBAHHON CHCTEME YOPaBIEHHS NMPOU3BOICTBOM
H3ACNUH MEKPOINEKTPOHAKH

3anycKarh H3MEPHTENILHEIE PECITE Ha H3MEPHTENbHBIX YCTAHOBKAX 1100
HETIOCPECTRCHHO Ha YCTAHOBKE, JTUO0 ¢ TTOMOILI0 aBTOMATH3UPOBAHHOW
CHCTEMBI YIpaBleHHS TNPOM3BOACTBOM NP KOHTpOJNE KadecTBa
TIPOBEICHHOM OTIEPALIAN JKAIKOCTHOH NPEIM3HORHOHK 06paboTKH

PaGoTate Ha OGOpYZOBAHHM ABTOMATUYECKOTO MOMCKa He(exToB Ha
IUIACTUHAX © TOUOJNOTMCH (Mocie TPOXOXICHHA COCLHATH3HPOBAHHEIX
KypcoB 00yueHus pafoTe Ha YCTAHOBKAX JAHHOIQ THUIA) JUIS KOHTPOILI
KauecTBa MPOBEIEHAS ONEPalii NPeUM3MOHHOMN XHAKOCTHOH 00paboTKy

Cobmiofate NPOM3BOJACTECHHYI0 H TPYAOBYIO AUCLMILIMHY, NpPABUIIA
BHYTPEHHErO TPYAOBOTO pacmopsaika, TpeGoBaHUs OXpaHEl TpyAa,
NPOM3BOACTBEHHOM  CAHMTAPHH M BIEKTPOHHOM  THFHEHBI  IIPH
OCYLICCTBICHHH  KOHTPONS  Ka4eCTBA  NPOBEACHHBIX  ONEpalui
KUIKOCTHOM Ipenu3noHHOH 006paboTKu H3ENHH MAKPOIJICKTPOHAKH

Oxa3pIBaThk NEPBYIO NOMOIIE NOCTPaAaBIIEMY Ha OpPOH3IBOICTHE H3gcIuit
MHKPOZJICKTPOHHKH




HeobxomquMele 3HaHAS

Buarl nedekToB MOBEPXHOCTH INIACTHH M KAKAOTO TEXHONOTHYECKOTO
crod  HOCHEe MPOBEJCHAS OHepandit JKMAKOCTHOH NpPEeLH3HOHHON
00paboTKH

KoutponupyeMple TApAMETPHl M TPaHAIEl CHCHU(HKAIMA OlLECpalui
YKHAKOCTHOM TIPEIM3HOHHON 00pabOTKH H3HENHH MUKPOIICKTPOHHKH

IpaBuna paboTel ¢ aBTOMaTU3MPOBAHHOM CHCTEMOH YNpaBIEHH:
IPOM3BOACTBOM H3JEIHI MEKPO3IEKTPOHHKH

HpaBHna paﬁOTBI B YHCTOM TPOU3BOACTBCHHOM TIOMCIICHHH IIPH
TIPOR3BOACTBE H3ACTHHA MHKPOOJICKTPOHHKH

HpaBHna 06pamem«m ¢ KpeMHHCERIMH IINIACTHHAMH, KacCc€TaMH H
KOHTeﬁHepaMH )i uxX XpaHCHHA B TPpaHCIOPTHPOBKH IIPH IMPOH3BOACTBC
H3,[[CJ'IHI‘?JI MHKPOIJIEKTPOHUKH

IlpaBuna ohopMICHHS BBOJA HHGOPMAIMH O NPOBEACHHON omepaiyy
KH/IKOCTHOM TIpelM3HoHHON 00paboTKM

[Tpapuna 3KCIUTYaTalMll H  PEeXHAMBI  paDOTHL  H3MEPUTETBHOTO
obopyZoBaHusl JUIA KOHTpONs KAadecTBa TNPOBEACHHA  ONCpalMi
KUAKOCTHOM NMPENH3HOHHON 006paboTKU K3METHHE MUKPOSJIEKTPOHMKH

ITnaHupOBKA YACTOTO ITPOM3BOACTRECHHOTO NMOMEIIEHUA U PACIIONIOKEHNIC
H3MEPUTEIEHOTO obopynoBaHna IIPOR3BOACTBA W3JeNHI
MHKPO2JIEKTPOHIKH

OnepanuoHHEIe YHHBEPCATLHEIE KapThl Ha H3MEPHTEIbHOE 000pyI0BaHue
A7 KOHTpOJNA KauecTBa NpPOBEASHHA  oNcpail  KMAKOCTHOM
npenu3uoHHON oO6paboTKU M3JENHHA MAKPOIIECKTPOHHKHN

TexHHUECKUE XAPAKTEPUCTHKH, KOHCTPYKTHBHBIE OCOOEHHOCTH, PEKUMEI
paboTel M NpaBmia OKCIUIyaTanmu  oOOpYJOBaHMS  KHAKOCTHOH

| Ipelu3HOHHOM 00paboTKy U3AENHH MUKPOICKTPOHHKK

TpeGopaHusa OXpaHsl TpyIa M moxapHold OesomacHocTH IIpm pabore Ha
A3MEPUTENBEHOM 00OPYNOBAHUH Ul KOHTPOIS Ka4ecTBa IIPOBEJCHHS
omeparmif JFKCUJIKOCTHOH TIPEII3HONHON obpaboTku u3iennui
MHKPOIJIEKTPOHHMKH

IMopsanox feficTBUH NpH COOHHBEIX CHTYAlHAX HA METPOIOTHYECKOM
o0OpYNOBAaHMHE AN KOHTpOJS KauyecrBa MpPOBEACHMH  ONepami
HWHAKOCTHOM TIPeIM3HOHHON 00pabOTKH H3ACIHI MUKPOJICKTPOHUKI

duzudecKkue OCHOBEI METOJIOB KOHTPOJIA TOIMIMH TEXHOJOTHIECKHX
CIOEB, pa3MEpOB CTPYKTYP K Ae(EeKTHOCTH NOBEPXHOCTH H3JEHH
MHKPORIICKTPOHHKN

KOHTpoJIbHas KapTa U34S MUKPOJIEKTPOHUKHA

KyipTypa mpou3BoACTBA ¥ BAKYYMHAS THIHEHA B IIPOK3BOACTBE H3/ICMAN
MHKPO3JIEKTPOHHKH

TpeﬁOBaHHSI CHCTEMbI MCHEKMCHTA Ka9CCTBa

TTopsaoK oKa3aHWA MEPBOH MOMOIIM IIOCTpajaBlicMy Ha MPOH3BOJACTBE
U3AETHA MUKPOIICKTPOHHKA

Jpyrue xapakTepuCTHKH

3.1.3. Tpynosasa pynknun

. Brmonnende AeficTBUi IpH .
 BLISIBJICHUH OTKIOHEHHH OT | .
 YCTAHOBJNEHHbIX TpeGOBAHMA pH
| IPOBE/ICHNH OMNePaIHit KA AKOCTHOH | kBannukamm
| IpelH3HOHHOH oOpaboTkn H3aeIni
. MHKPO3JIEKTPOHHKH

HanmeHopaHHe

YpoBeHs
Kox ' A/03.4  (nomyposems) | 4
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| 32MMCTBORAHO W3

Opurnnan
P X ~ OpHrHHana
Kon PeructpalltoHHETH
OpHIHHANA HOMEP
upotdecCHORATEHOTO
CTaHAapTa

Tpyaossle geicTBHA

Pern CTpalMd BBIABICHHOPO HECOOTBCTCTBUA  IPOTYKIIH u  H3ACIHii
MHKPOIJICKTPOHHKH Ha moGOM dTamne ee H3TOTOBICHHA

OnoBelneRye Ha4aIbHAKa CMCHBI M HHAKCHepa-TEXHOIoTa JJI IPOBEICHI
HEMEIUICHHLIX JEHCTBUH IIPH BBIABJICHHOM HECOOTBETCTBHH pabouch
MPOAYKIME W3eTHH MUKPOIJIEKTPOHUKH

Bemonnerne HeoOXOZMMOTO  JAONOMHHTENLHOTO KOHTPO/S IApTHH
NPOMYKIHHE W3ACTMH MHKPOJIEKTPOHUKH {BH3YAIBHOTO, TEXHHIECKOIO,
JAOKYMEHTANBHOTO) J1S OLICHKH 00BbeMA HECOOTBETCTBHS B COOTBETCTBHM C
IUTAHOM JIeCTBUil OpH BBIBJCHMH OTKJIOHEHHH OT YCTaHOBJICHHBIX
TpeOOBaHINH K KOHKPETHOMY H3/E/IHIO MUKPOIJIEKTPOHHKU

QOcraHopka 00paboTKM MapTHM  M3JeIMH  MHKPOSIEKTPOHHKH B
ABTOMATHU3UPOBAHHOW  CHCTEME  YNPaBICHHA  [TPOM3BOJACTBOM M
HETIOCPECTBEHHO Ha YCTAHOBKE MPEU3HOHHOM JKHAKOCTHOH 00paboTKH
HpH BEIBJIEHHMH HECOOTBETCTBHI MAPTHH

HeobxonumMeie yMeHUS

Wnentuduuuposarhb HECOOTBETCTBYHOIIYIO MapTUIO H3ICTHH
MUKpPOJIEKTPOHUKH  IpeAynpexjaiomer  OMpkod,  ocTaHaBIABaTh
06paboTKy HECOOTBETCTBYIOLEH TapTUH B aBTOMATH3HPOBAHHON CHCTEMe
YOpPAaRIeNus [pOU3BOACTBOM, BBIIONHATE NPOBEPKY COOTBETCTBHSA
MapKHPOBKH TUTACTHH HECOOTBETCTBYIOUICH TAPTHH CONPOBOARTEIBHOMY
JUCTY H  JAaHHBEIM ~ ABTOMATH3HPOBAHHOH  CHCTEMBI  YIPABIICHHS
HPOU3BOJCTBOM

OGHapyXUBATh IICPECOPTHILY BHYTPH U MEKIY NapTUAMH, 00NapyKUBaTh
HECOOTBETCTBHE MEXIY KOHTPOJIBHOH KapTOd Ha KOHKPETHOS H3ACIHE B
faze aBTOMATH3HPOBAHHOH CHUCTEMBI YNPABICHHA NPOHU3BOJCTBOM H B
CONPOBOMUTENLHOM JIMCTE HA NapTHIO MAHHOTO H3/1e/IHd

PaboTars Ha YCTAHOBKE COPTHPOBKH INIACTHH

OGpamarscs ¢ pasORTHIME  IUIACTHHAMH: TIOMEWIAaTe OCKOJIKH B
CIeNHUaIbHEIA KOHTEHHED U4 005, IENATE 3alHCh O KOMHISCTBE H HOMEpax
pasbUTHIX [IGCTHH B CHIHANBHBIA TANOH HIM MPEAOCTABIATH MAcCTEPY
HEe0OXOHMYI0 HHPOPMAIMIO O pa3OHBIIMXCH MTACTHHAX

PaGoTaTh B aBTOMATH3HPOBAHHON CHCTEME YIPABICHHS MPOU3BOACTBOM
H3EIUi MHKPO3JICKTPOHUKH

Mzpiekath BPYYHYIO IUIACTHHEL H3 YCTAHOBKH B TPAHCIOPTHYIO KacceTy
110/L PYKOBOJICTBOM HIDKEHEpPA [0 HaNaJKe H HCIBITAHHSM 000pYROBaHHSA
IpH BO3HMKHOBEHWH c00od B paboTe yCTaHOBKHM  KHMJAKOCTHOH
NpeIn3HORHOH 00paboTku Ipy 00paboTke H3ACTHA MAKPOIJICKTPOIIHKH

PaboTaTe ¢ BAKYYMHBIMM MHURIETaMH I NEPEMEIICHHS MNAACTHH M3
TPAHCTIIOPTHOM KacceThl, B TPAHCTIOPTHYIO KacceTy

Cobmrofars NPOM3BOACTBEHIYID K TPYAOBYI0 TUCIUIUIMHY, IpaBHia
BHYTPEHHETO TPYAOBOIO pacmopsaxa, TpeOORaHUsA OXpaHH Tpyla,
NPOU3BOACTBEHHON CAHUTAPUH H DIEKTPOHHOM IHIHEHbI IIPH HPOBEACHHH
JeMCcTBHI 110 BLIABACHHIO OTKIOHCHHH OT YCTaHOBJICHHBIX Tpebopanuit K

IIPOIYKIUH

OKa3pBaTh NEPBYIO TIOMOIIb MOCTPANABLIEMY Ha IPOHU3BOJICTBE U3CIHH
MHKPONIEKTPOHHKH
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HeobxonuMeie sHAHHS

TlapameTpbl OTKIOHEHMH OT YCTAHOBJEHHEIX TpeOOBAaHHM, CIOCOOHDIC
BIIMATE HAa KAYECTBO MPOIYKIUH [P IMPOBEJCHAH OMeparuii XUAKOCTHON
Ipeu3HOHHOMN 00paboTKH H3CTHI MAKPOIIICKTPOHUKY

[Mopsnox meificTBHi NMPH BBIIBICHUH OTIJIOHEHHM OT YCTHOBICHHBIX
TpeGoBaHMi TPy NPOBEACHMH ONEPAMH KHAKOCTHOM NpPElH3HOHHOH
o6paboTkn N3enMi MUKPOSJIEKTPOHUKH

[Ipapunia ofpameHHs C HECOOTBETCTBYIORH U 3a0pakoBaBHOH
NpOAYKIMeH Ha ONEpaiusX SKHIKOCTHON DpersHoHHOH o0paborku
H3/eMi MUKPOJIEKTPOHHKH

BHIE BO3MOMXHBIX TEpeAcTIoK HPOOYKLHHU, PA3pEIICHHBIX MPOU3BOAUTH
onepaTropaMM B paMKaX TEXHOJIOTHUECKOH JOKYMEHTallMH, MpH
HPOREJCHUH ONEPAlAif KUAKOCTHOH IIPENH3UOHHON 00paboTKK H3IemuH
MHKPO3/JCKTPOHHKH

[lpaBuna paGoTBl ¢ aBTOMATHIMPOBAHHOH CHCTCMOU  YHpaBICHUA
NPOU3BOJICTBOM H3JEIHMH MEKPOSICKTPOHHKY

DakTopLI arpeccHBHOCTH AKTHBHOH Cpeibl (COCTABEI TPABSAIIUX PACTBOPOB,
COOTHOLIEHHA 00BEMHBIX JaCTEH KOMIIOHEHTOR B PACTROPE, KOHICHTPAIHN
XMMHYECKUX peakTuBoB, pH pacTBopa, TeMIeparypa, BpeMs BO3JCHCTBHA),
BIHMAIOIIHE HA IPEIH3HOHHOCTh HPOBEICHUA ONCpauui KHAKOCTHOMH
XHMHYecKoi 06paboTkH

XapaKTepHCTUKH TEXHOJMOTHIECKHX Cpell, BIHAIONME HAa JOCTIMKEHHE
HeOOXODUMOH  TOYHOCTH  IPOLECCa  KUAKOCTHOH — TIPEIH3HOHHOH
06paboTKU H3/ETHH MBKPO3IEKTPOHHKH

Onacubie M BpenHbie (AKTOPH arpecCUBHBIX Cpefl, UCIOJB3YEMBIX TIDH
TIPOBEACHHH OTlepaliui XUAKOCTHON HPENU3HOHHOW 00pabOTKH H3NeIHH
MHKpO3JACKTPOHHKH

[lpaBana oOpameHHs C ONACHBIME M arpecCHBHBIME  KHIKHAMH
TEXHOJIOTHYECKHMHE CPEJaMK Ha YCTAHOBKAX XMIKOCTHOH Npenu3HoHHOH
00paboTkH

TexHuka 6e300acHOl paboThI ¢ arpecCHBHBIMH H AJ0BUTHIMHA CpelaMH IIPH
TIPOBEICHMH OMEPAIMil XHAKOCTHOM NpelH3HOHHON 00paboTKH M3AeHi
MHAKPO3JICKTPOHHKH

Kpurepnu KauecTBa Mpollecca JXHAKOCTHOH IperM3HoHHOH 06paboTku
(TOMUUHA CTPaBIMBACMOTO CIOA, JHHCHHBIE pasMephbl BHITPABICHHEIX
obnacteif, OTCYTCTBHE OCTATKOB JOTOPE3NCTA H IIOTUMEPHBIX OCTATKOB Ha
IIaCTUHAX, OTCYTCTBHE JeheKTOB Ha IIACTHHAX)

Tlpapuna  TEXHOJMOTHYECKOH JIACHHTLIHNHEIL, HpenyIpexaalomue
BO3HUKHOBEHHE JAe(peKTOB IPENM3HOHHOMN XHAKOCTHOH 06paboTKH

[Ipruvns gedexToobpazoranus (cOo B paboTe 0GOpyaOBaHMA, paborta Ha
HEeaTTECTOBAHHOM o0opynoBaHUH, nojada HEKa4eCTBEHHBIX
SHEpProHOCHTENEH, HeNpaBiiLHLI BeIGOp penenta) Ha OMEpanuaxX
MpeLr3uOHHOH XHKOCTHOK 06paboTKu

TpeOoBanys CHCTEMBI YKOJIOTHYECKOTO MEHEDKMEHTA NPH HCIIONIL30BAHIH
KHIKAX XAMMYECKHX pEeakTHBOB Ha  ONEpaluAX  KMIKOCTHEX
NPENN3HOHHEIX 00paboTOK H3NIEIHA MUKPOIIIEKTPOHAKH

KyIbTypa NpOM3EOACTBA M BaKyyMHAs TMTHEHA B NPOM3BOIACTBE H3JCUH
MHKPO3JIEKTPOHUKH

TpeboBaHMs OXpaHbI TPYJa H NoXapHO# GesomacHocTH Ipd paboTe Ha
000pY10BAHIH KUIKOCTHO# MPEIU3HOHHON 00paboTKy

IMopsaaok OKazaHusi MEPBOH [OMOILOKH NMOCTPAIABIIEMY HA MPOU3IBOACTBE
H3JIEITHI MEKPO3JIEKTPOHUKH

Jpyrue xapakTepHCTHKA
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3.2. Odo6wennas Tpyaosas gyHKuMs

JKunxocTHas MpenH3HOHHAA
06paboTKa BCIIOMOTATENBHBIX i %

Hanmenopanue p | Koa B POBCHD 4
MIACTHH HA ABTOMATHYECKHX H , KBanuQHKaLKH
MOTYABTOMATHUECKAX YCTAHOBKAX 1

Il MO ICHHE CHHOE 3auMCTBOBAHO M3

POHCX 0K 0bofm Opurmaan X BO
TpyaoBoil byHKIHH OPHTHHANA
Kon Perucrpaunorssiil
OpHIMHANA HOMEp
npodeccHOHATBHOIO
CcTaHaapTa

Bo3MoxHEIE Crapmmii onepaTop XHAKOCTHOrO MPEUH3HOHHOTO TPaB/ICHHA
HaUMEHOBAHHS Onepatop JKUAKOCTHOTO MPEIH3MOHHOTO TPAaBICHUs 5-T0 paspsiia

ROIDKHOCTEH, mpodecchii

Oneparop NPeH3HOHHOTO TPARJICHMS 5-T0 paspsana
Oneparop TPELH3HOHHOTO TPARJICHHS 0-T0 paspsana

TpeboBanms K
0Gpa3ORaHHIO N1 OOYIECHHIO

Cpeanee npodeccrnonanbHoe 00pa3oBaHUe — MPOTPAMMEI IIOATOTOBKH
KBaTH(HUMPOBAHHBIX pabOuHX, CIYKAUIEX

TpeGoBanns K oneITY
HIpaxTHIeCKOH padoTHI

He MeHee mecTH MecAnes paboThl ¢ oyiee HUIKIM (IPEABIYIIAM )
paspaaoM

Oco0rie yCIIORHA IoMyCKa
K paGote

IMpoxoxaeHue o013aTeNbHBIX NPEABAPUTENBHBIX U IEPHOIUYECKUX
MEJIHLVMHCKIX OCMOTPOB

ITpoxoxaeHue oOyueHHs M0 0XpaHe TPYAa M NPOBEPKa 3HAHHH
TpeOOBAHUH OXPAaHEI TPYZA

Hpyrue xapakTepHCTHKH

JloNoMHUTETBHOE IIPOdecCHOHATEHOE 00pa3s0BaHUe — NIPOTPaMMEI
MOBHILIEHAS KBATH(QHKALMH HE pexXe, UeM OJHH pa3 B IATh JIeT

HOHOHHH’I‘@J’IBH]:-IC XapakKTepuCTHRU

HaunmenoBanHe Kox HauMmenopanue 6a30BOH IPyNILL, JODKHOCTU
JIOKYMEHTa (mpodreccun) HIH CHSLHANLHOCTH

OK3 3139 Texuuxu (onepaTopsl) IO YIIPABICHUIO
TEXHOTOTHICCKUMH IIPOLIECCAMI, HE BXOMAIINE B
Apyrie IPyIIbI

ETKC §135 TpaBHIBIMEK NPESHH3HOHHOTO TPABIEHHS 5-T0
pa3paaa

OKILATP 19190 TpaBHIBIHK MPENU3HORAOTO TPABICHUS

OKCO 2.11.01.09 OmepaTop MHKPO3JIEKTPOHHOIQ IIPOM3BOACTEA

3.2.1. TpyaoBas dynxims

HauMeHOBaHHE

[ToaroroBka BCIIOMOTATENIEHBIX
IUTACTHH K BHINMOJHEHHE OTIEPAITHA
aTTeCTallMH YCTAHOBOK
KUAKOCTHOH MPEeLU3HOHHOR
00paboTku u3aenui
MUKpO3JICKTPOHHKH

YpobeHb
(noxypoBeHb) 4
KeanHHKAIMK

Kox B/0l1.4
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- Opurynan

X 3aAMCTBOBAHO H3 :

OpHTHHAIA ;
Kon PervcTpalHoHHbLA HOMED
OpHTHHANA npodeccHOHANBAOTO
cTaHAapTa

TpyzoBele AeHCTBUA

TIoATOTOBKA K BHIIONHEHMIO ATTECTAMOHHOTO IIPONECCA XHAKOCTHOM
NpeUn3NOHHOH  0oOpaboTKM  BCIIOMOTATC/bLHBIX — IUIACTHH 14
AaBTOMATHYCCKUX H MOJYaBTOMATHYECKUX YCTAHOBKAX

IIpoBeaeHre ATTECTALHOHHOTO IIPOLIECCA KHAKOCTHOH IIPELIH3HOHHOH
o6paloTKM  BCHOMOTATENBHBIX IUIACTHH HA  ABTOMATHYECKMX H
HOTYABTOMATHUCCKUX YCTAHOBKAX

OnpeseneHne OCTAaTOYHBIX JIeheKToB (MacTuu) € HCHONBb30BAHHEM
Ja3€PHBIX aHAIM3ATOPOB NMOBEPXHOCTH HA BCIIOMOTATC/ILHBIX HIACTHHAX
Oe3 cOpMHPOBAHHOTO PHCYHKA [PM NPOBEJCHUH AaTTECTANHOHHOIO
npouecca

IIpoBencHHe MOBTOPHBIX 3aMEPOB Ha IUIACTHHAX IIOCTE MNPOBEACHHS
aTTeCTALMOHHOTO TIpOLiecca, perncTpauusd (BHeceHHe B Oazy NAHHBIX),
IIPOBEPKE COOTBETCTBHS IIONYYEHHBIX PE3yJIBTaTOB ATTeCTAllMH HOpMaM
Ha YCTAHOBKE MPELM3UOHHON KUAKOCTHOM 00pabOTKHU [IaCTHH

BHeceHHe MOJNYYEHHEIX pPe3yJBTaToB AaTTEeCTAUMOHHBIX IPOIECCOB Ha
YCTAHOBKAX — KWIAKOCTHOH — mpeumsuoHHol  oGpaboTku  m3jermit
MHMKPOJJICKTPOTIHKA B KapThl CTATHCTHYECKOTO  YIpaBleHHd ¢
TPUMEHEHHEM CHCTEMBL aBTOMATU3UPOBAHHOIO YIIpaBneHIs
HIPOH3BOJCTBOM

[ToATOTOBKA MOHMTOPHBIX IUTACTMH JUif BBLIIOAHEHMS ATTECTALHi
YCTAHOBOK NPEIH3HOHHON KUJKOCTHOH 00paGoTKH B COOTBCTCTBHH C
TEXHOJIOTHYECKOH HHCTPYKIHER

HeoOxoauMbIe yMEHHS

PaboTaTe Ha YCTAHOBKE COPTHPOBKH IUIACTHH JAJA  TOJTOTOBKH
BCIOMOTATENBHBIX IVIACTHH M BHIIOJHEHHS OIEpalHil aTTeCTalnH
YCTAHOBOK  JKMAKOCTHOH  IPEIM3HOHHOH — 00paboTKM  M3jenui
MHKPOIJIEKTPOHHKA

BhIOGHpaTs JUIS ATTECTALMH YCTAHOBKY JKMIKOCTHOH Mperu3nOHHONR
00paboTKh H HEOOXOMHMBIE TECTH B COOTBETCTBHU C IJIAHOM-IPAapHKOM
aTTecTallun obopyaoBaHus 7} YKa3aHUsIMHI CUCTEMEI
ABTOMATH3HPOBAHHOTO YIIPABJICHHA POU3BOJICTBOM

3amycKaTh MapIpyT aTTECTALUMH YCTAHOBKHK KHAKOCTHOM IIPeUH3HOHIION
06paloTKu B ABTOMATH3HPOBAHHOH CHCTEME YIPABICHHS POA3BO/ICTBOM

Or16MpaTh MOHHTOPHEIC IUIACTHHEL, HeoOXOAMMBIE [UIs aTTeCTaluu
YCTAHOBKH JKH/IKOCTHOHR TIPEIH3HOBHOMH 00paboTKY

[IpOH3BOANT NpeABAPHTELHBIE 3aMepbl HEOOXOAUMBIX NapaMETPOB Ha
MOHHTOPHBIX IUIACTHHAX

3anyckaTh arTeCTaNMOHHBIA peuent Ha 00OpYAOBaHMH KAIKOCTHON
Npeun3NOHHON 00paboTKH

3arpyxarh aTTeCTAMOHHBIE IIACTHHBI W3 KOHTCHHEpPa B yCTAHOBKY
KHAKOCTHO NpeluauoHHO# 00paboTKH

BBIrpy)XaTs aTTECTAIMOHHBIE IUIACTHHH H3 YCTAHOBKH JXKMIKOCTHOM
npenu3nonHol o6paboTKh B KOHTEHHEPE

PaboTar HA YCTAHOBKE KOHTPONs Ac(EKTHOCTH IS macTHH Oes
¢()OpPMAPOBAHHOTO PHCYHKA (Jla3epHOM AHATH3aTOPe IOBEPXHOCTH) IIPY
ATTECTAIlMA YCTAHOBOK KHAKOCTHON npeuH3HoHH0H 00paboTKH
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PaboTarh Ha YCTAHOBKE H3MEDCHHA NapaMeTpoB METALIMYCCKHX CIOEB
MPY ATTECTAUMM YCTAHOBOK JKHAKOCTHOMH IpENH3NOHHON 0OpaboTku

Pa6oTaTh Ha YCTAHOBKaX H3MEPEHHSI TOJNHMHE HENPOBOAAMIAX CIOEB IMPH
aTTecTalliy YCTAaHOBOK XHIKOCTHOM Ipeuu3HoHHOH 00paboTKH

PaboTaTe Ha YCTAHOBKAX KOHTPONS IIOBEPXHOCTHOLO COMPOTHBICHUA
CIOEB IIpH ATTECTAllHH YCTAHOBOK JKHIKOCTHOH IpPEIH3HOHHOH
oOpaboTku

Pa6oTaTk B ABTOMATH3UPOBAHHOW CHUCTEME YIPABICHHS MIPOU3BOJICTBOM
IpU TIPOBEACHHH TECTOB JUIS TPOBEPKH TEXHOJIOTHYECKOW TOTOBHOCTH
yCTaHOBOK JKMIKOCTHOM IIpenu3noHH0N 00paboTku

AHanu3EpoBaTh TPSHB 3HAYCHUIH NapaMeTPOR YCTAHOBOK JKHAKOCTHOH
NPEIH3HOHHON 06paboTKH H3/lenuit MEKPOSIEKTPOHKKY IPH NPOBECHUY
ATTECTAIMOHHEIX [IPOIECCOB

BHOCUTE MONyUCHHBIE PE3YITATH ATTECTAIIMOHHBIX NPOIECCOB B KapTh
CTATUCTHUYECKOTO YHPABNEHUS MPOICCCaMU JKHIKOCTHOM MPEH3HOHHOM
06paboTKu ¢ IPUMEHEHHEM aBTOMAaTH3UPOBAHHON CHCTEMB! YIIPABICHNS
OPOM3BOACTBOM

Cobmojark NIPOM3BOJACTRENHYI0 M TPYJAOBYIO AMCIHIUIMHY, HpaBHIa
BHYTPEHHEr0 TPYAOBOTO DACHOpsiAKa, TpeOOBaHWS OXPaHBl TPYyAa,
IPOH3BOACTBEHHOMN CAHUTAPHHU H 3IIEKTPOHHOM TMTHEHb] NTpY MOJTOTOBKE
BCIIOMOTATENGLHEX IIaCTHH M BHINOJHCHWMH OIpatidii  aTTecTalHy
YCTAHOBOK ~ JKHIKOCTHOH  NpeitsnoHHo# — 00paGoTkm — M3Jenmi
MHKPOBIEKTPOHUKH

Oxa3BIBATh MEPBYIO TIOMOIIL OCTPAIABIIEMY Ha IIPOH3BOACTBE M3AEMH
MHAKPO3IICKTPOHAKH

HeobxoauMele 3HAHAS

HpaBHJ'la MMOBCJCHHUA H pElﬁOTI:I B HHCTOM TPOH3BOACTRCHHOM ITOMCIICHHH
TPOH3BOACTRA H3JIEIHI MHKDO3NEKTPOHRUKH

[lnan KOHTpONA KaXAOH eOUHALBI 000pyJAOBaHHA KMAKOCTHOM

] MPEMM3HOHHON 00pabOTKH, MaXoasAmieiics B 30He OTBETCTREHHOCTH

TUIBl TapTHil BCIIOMOTATENbHHIX INIACTHH (MCTOYHHKM, MOIHTOPHEIE,
HAKONINTENH, pPECTABpUpYyeEMble, OaiacTHHE, KRATH(HKAUHOHHBIC),
HACIIO/E3YEMBIX IS ATTECTALMH YCTAHOBOK JKHAKOCTHOU NPELH3HOHHOH
00paloTKu H3AEIHH MUKPOSIEKTPOHHKH

OmepalloRHbIE YHHBEPCAILHBIC KapThl Ha 00OpY/IOBaHHE KUIKOCTHOH
Npenn3uonHHol 06paboTKy K Ta Hu3MepHTeNbHOE 00opyaoBanye, paboune

: TEXHOAOTHYECKUE HHCTPYKIHH arTTeCTAHE YCTAaHOBOK JKHAKOCTHOH

Npe3NOHHON 00pabOTKH M3AEIHA MHKPOIIEKTPOHHKH

@aKkTOphl arpeccHBHOCTH aKTHBHOH  Cpeabt {cocTaBl  TPaBALIKNX
pacTBOPOB, COOTHOIICHHA OOBEMHBIX YacTell KOMIIOHEHTOB B PacTBOPE,
KOHIEHTpalldl XHMHYECKHX DPEaKTHBOB, pH pacTBopa, TeMIeparypa,
BpeMsi BO3ICHCTBHA), BAMMIOIME Ha MNPCHU3HOHHOCTE KHKOCTHOM
06paloTKH H3AEMH MAKPO3IEKTPOHHKH '

XapakTepHCTHKU TEXHOJOTUUYECKAX CpeJl, BAMMIOIMUE HA JOCTMKEHUC
HeoOXOMUMON TOYHOCTH [polecca O KHAKOCTHOH — IIpelH3MOHHOM
00paboTku

OnacHble H BpeaHbie (aKTOPHl arpecCHBHBIX Cpell, HCOIb3YeMBIX MPH
NPOBEACHHM ATTECTAIMH YCTAHOBOK KMIKOCTHOH Openu3voHHON
06paboTKH

IIpaBuiia  ofpatieHHs ¢ ONACHHIMM M arpecCHBHBIMH  KHIKAMH
TEXHONOTHYECKHMH CPEJaMHi TIPH ATTECTALMH YCTAHOBOK JKHAKOCTHOH
npenH3HoEHoi 06paboTky
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Kputepun KavecTBa npolecca XHUAKOCTHOH IpelHsHORHON 00paboTku
(TONIMHA CTPABIMBAEMOTO CJIOH, JIHHCHHBIE PA3MEPhl BEITPABIECHHBIX
obnacteli, OTCYTCTBHE OCTAaTKOE (POTOpE3UCTA U MONUMEPHBIX OCTATKOB
HA IMTACTHHAX, OTCYTCTBHE NS(EKTOR Ha IJIACTUHAX)

IMpaBpma  TEXHOMOTMYECKOH — JQUCIMIIIMHBL,  IPEayIpexJaroinue |
BOIHHKHOBeHHE OCPEKTOB KHJAKOCTHOM IIpeln3HoHHON ofpadoTku
U3 AeIRi MUKPOIIEKTPOHUKH, IPH MPOBEACHUM ATTECTAIMU YCTAHOBOK

IMpruunsr aedexroobpazopanus (c6oii B pabote obopynosanusd, pabora
HAa HCATTECTOBAaHHOM  O0OpyZOoBaldH, MOAaY4a  HEKAaYECTBEHHBIX
SHEPTOHOCHTENICH, HENpPaBUIBHBIA BBIGOP pelenTa) NpH NpOBeJcHUH
ATTECTALMH YCTAHOBOK JKIIKOCTHOH IPELH3HOHHON 00paboTKH M3aenmit
MHKPOJICKTPOHHKH

MeToIpl ¥ IMPUHIMIIH CTATUCTUYECKOrO YIPABIEHHS TEXHOMOTHIECKUMHA
NpOIECCAMH Ha YCTAHOBKAX KHIAKOCTHOM NpENM3MOHHOH 00paboTKu
H3AENMH MEKPOIIEKTPOHUKH {METOAE! CTATHCTHYECKOTO peryIMpoOBaHHs,
KOHTPONIBHEIE KapThl, KOHTPOIBHBIE TPAaHHMIBI), MCHONAL3yeMBIE MpH
aHalu3e PE3YIALTATOB POBEACHHS ATTECTAIHOHHBIX IPOIECCOB

[Ipauna paGoThl € @BTOMATH3HMPOBAHHOH CHCTEMOHN  YIPABJICHHS
IPOU3BOACTBOM M3IENIHH MHAKPOIECKTPOHUKH

IMpaBuia oOpamieHHS C KpeMHHMEBRIMHM IUIACTHHAMH, KacceTaMHd H
KOHTEliHepaMH Ans UX XpaHeHUS ¥ TPaHCHOPTHPOBKH MPH NOATOTOBKE
BCIIOMOTaTeNbHBIX TMIACTHH M BBITOJHECHHU ONCpallMil arrecTallud
YCTAHOBOK  XUJAKOCTHOH  mpenm3uoHHOd  oOpaboTKm M3/
MHKPO3JIEKTPOITHKH

Ipaeuna odopMieHAS BBOJA HHOOPMALMK O HPOBEACHHOH ONEpaLuu
aTTeCTalllM YCTAHOBKH JKHIAKOCTHOU NMPEeNA3HOHHOH 06paboTKH H3AeTmi
MHUKPO3JIEKTPOHIKH

OcHoBHBIE DTAHEI TEXHONOTHYECKUX MapupyTOB HA3TOTORICHHA
HHTETPAILHLIX MHKPOCKCM

Texnuxa 6e3onacHoil paboTH ¢ KUAKHMH XUMUIECKAMY PCakKTHBAMH Ha

| YCTAHOBKAX KHJAKOCTHOM IPENH3HOHHON 06paboTKu

TpeGopaHuss ~ CACTEMB  JKOMOTHYECKOr0  MEHE/DKMEHTa  IpH
ACHONB30BAHAH KUAKAX XHMHYCCKWX pEeaKTHBOB Ha OIepaiusax
KUIKOCTHERIX MIPEMHZHOHHEIX 00pa0oTOK H3AeTHH MHKPOSJICKTPOHAKH

TPCGOBaHHH CHUCTEMEI MCHEDEKMCHTA KAYCCTBaA

TpeboBarua oxpaHsl TpyAa U MokapHo# GezomacHocTH npy pabore Ha
0GOpYIOBAHMM  IKHAKOCTHOH Tpenm3noHHOH o0paboTku  w3enuit
MHAKPO3INCKTPOHUKH

TexHHuYCCKHE XapaKTePUCTHKH, KOHCTPYKTHBHBIE OCOOCHHOCTH, PEYKHMB!
paCoTH W NpaBHIa SKCINTyaTallul 00OpyAOBaHMS, MCIIOIB3YEMOTO JUL

HIKOCTHOM Npel[n3HOHHON 00pabOTKH H3AeTHi MUKPOSICKTPOHIKH

KynpTypa npor3BOACTRA U BAKYYMHAs THTHIEHA B IIPOM3BOACTBE H3ACIHiH
MHKPO3JIEKTPOHUKH

[Topsiox okazaHMs MepBOM IOMOIIM [IOCTPAJaBIIEMy Ha IIPOH3BOJICTBE
H3AEIHHA MUKPOUICKTPOHUKA

HOpyrue XapakTepUCTHKH
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- Brmonuenue OeicTBHE Npu
. OTKJIOHEHHH Pe3yNLTaToB aTTecTalui

.. . | Vposetn .
¢ YCTAHOBOK XHAKOCTHOH NIPCITH3HOHHOH | :
Haumeuosanue Y A v pert . Kon  B/024 | (mopyposens) 4
o0paboTiu M3enwi - ; | cpanndmcamm |
. MEKPO3JIEKTPOHHKH OT KOHTPOJNGHEIX ‘ |
| [PAHHI SHATCHIH NapaMcTpOB I
TTponcxoskaeHne
p A ¢ Opurunan X | 3aumcrBOBaHC W3 OPHTHHANA |
tpyaoeolf fyHxkmn 0000 _ S i
Kon PerucTpaiMOHHbLT
OpHTHHATIA HOMEp
npofeccNoHaNLHOTO

cTaHaapTa

Tpynoeele aeiicTBuA

 KonTpone  pe3ynbpTarToB  aTTeCTalHMii  YCTAHOBOK  JKMIKOCTHOH

NPENU3HORNON 00pabOTKH U3AeNHil MEKPOONECKTPOHMKH M BHINOTHECHUS
AEHCTBHI 110 YCTPAHCHHIO OTKIOHEHHS MPH BHIXOAE TapaMeTpoB
IPOLECCOB HA YCTAHOBKE KUJKOCTHOH MPELH3HOHHON 00paboTKY ITACTHH
33 CTATHCTHISCKUE KOHTPOIBHBIE TPAHMIEI

Ilepeoy craTyca oOOpyHOBaHHS B CTaTyc HepaboTOCHOCOOHOTO
COCTOSIHMA MPH BLIABJICHHH OTKJIOHEHHH NapaMeTpoB Ipolecca Ha
YCTAHOBKE JKUJIKOCTHOH NPEHH3NOHHOM 00padoTKI

[IpoBepka KOPPEKTHOCTH JAHHBEIX, BHECEHHBIX B ABTOMATH3HPOBAHHYIO
CHCTEMY VYIIPABJIGHHS IPOH3BOACTBOM, IIO pE3yibTaTaM arrecTalluy
IpomeccoB  NPEUM3HOHHONR  JKMAKOCTHOH — obpaborkm — m3penui
MHKPOJJIEKTPOHHKH

OnoBeleHRe MHXEHEPA-TEXHONMOra JUIS HCIPaBICHHA HEKOPPEKTHOTO
BBOJA JAHHEIX 110 PE3YNbTaTaM aTtecTaii XHIKOCTHEIX NMPEIH3HOMHBIX
YCTAHOBOK B ABTOMATH3HPOBAHHYIO CHCTEMY YNIPABICHHA IPOH3BOCTBOM

HeoGxoauMbie yMEHHS

PaGoTaTh Ha  ABTOMATH3MPOBAHHBIX  YCTAHOBKAX  KUAKOCTHOM
IpeH3HONHOH 06pabOTKH KPEMHHUCBBIX IIACTHH

VCIaHaBIMBATE B CHCTEME  ABTOMATURHPOBAHHOTO  YIPABJIEIIHA
MPOU3BOACTBOM  CTATYC  COCTOAHHAA  oOOpYZOBaHMA  KUIKOCTHOM
npenusHoHnol 06paboTku (paboTocnocobHoe Mudo HepafoTocnocobHoE)

OcyIecTRISThL JEHCTBHS TPU OTIIOHEHHSX TAPAMETPOR aTTeCTATHOHHBIX
NPOLECCOB  KMAKOCTHOM — Mpel3HOHHOW  o0paboTkk  COrNIacHo
TEXHOJIOTHYECKAM MHCTPYKLIHAM

Jlenars 3amEck B OKypHale IIEpeAaud CMEH MM BBOJ JAHHBEIX B
ABTOMATH3MPOBAHHYIO CHCTEMY YIPABIENHA NPOHU3BOACTBOM  IIPH
BRIABJICHAM OMHOOK OpH MPOBEIACHHM  aTTCCTAIMH  YCTAHOBOK
NPEIH3HOHHON JKHAKOCTHOH 00paboTKH (omm0xa BBOJA JAHHEBIX B
ABTOMATH3HPOBAHHYIO CHCTEMY YIIPABICHHS IPOU3BOACTBOM, EBBIOOD
HEIIPABUILHOTO H3MEPHTENBHOTO PELIeNTa)

Ucnpaeiaare JaHHBIE B aABTOMATH3HPOBAHHOW CHCTEME YMPaBICHUA
IPOH3BOACTBOM IO IIOJIYYEHHBIM NapaMeTpaM aTTeCTallHOHHOTO TIpoliecca
[OcTe TOBTOPHEIX H3MEPCHHM, €CIIM NEPBOHAYANBHO H3MEPHTEILHBIH
pertent Ol BEIOpaH HEIPABH/IBHO

Cobmoaars NPOH3BOACTBEHHYIY H TPYAOBYH0 MHCUHIUIMHY, NPaBHANa
BHYTPEHHETO TPYAOBOLO pacmopsika, TpebosaHUA OXpaHBl Tpyaa,
NPOM3BOJCTBEHHON CAHHTAPHH W IEKTPOHHOH THTHEHBI B IIpouEcce
BLIIOJHCHHS ACHCTBHH TIpn  OTKJIOHCHHH Pe3YNBTATOB  aTTecTalni
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YCTAHOROK  JKMAKOCTHOH  mpemmzmonHod — oOpaGoTku  m3penmuit
MHKPOJIEKTPOHUKH OT KOHTPOIIBHBIX IPaHHIL 3HAYCHHH HapaMeTpoB

Oxa3sIBaTE MEPBYIO [OMOIIEL NOCTPaJaBIIEMy HA IPOHU3BOJCTES H3AC/IUR
MHKPO3/ICKTPOHUKH

HeoGxonuMble 3HAHHA

KoHTponbHBIE  TpaHWUBl  3HAdCHAH  IIapaMeTpoB  obopyAoBaHH
KHJKOCTHOM — TIpelu3HoHHOH  ob6paboTku  (AONyCTUMEBIE  3HAYCHWS
CKOPOCTEH  TpABNEHHS, JAC(PEKTHOCTH, 3arPASHCHHS IMOBEPXHOCTH
IPUMECSIMH )

Ilpyuwebl W OOPANOK  IPOBEJEHAS  BHEMNAHOBOM  aTTecTaluy
obOpYA0BaHUs KANKOCTHOMN NPEUU3HOHHOM 00paboTKu

MakTopel  arpecCUBHOCTH aKTHBHOH cpefnl (COCTaBbl  TPABSIIHX
PacTBOPOR, COOTHOMICHUS OOBEMHEIX YACTCH KOMIIOHEHTOEB B PacTBOpE,
KOHIICHTPAIlWM XMMHYECKHX peakTwBoB, pH pacTBOpa, Temneparypa,
BpeMsS BO3/ICHCTBHA), BIMSIONIME HAa MPEUM3HOHHOCTh JKHAKOCTHOM
00paboTKH H3ACTHIA MHKPODJICKTPOHHKH

XapakTepuCTHKA Cpel, BIISIONIHE HAa JOCTHXKEHHME HeoOXOoauMOoH
TOYHOCTH TMPOIeCcca KHAKOCTHOM NpelH3MoHHON 00paboTKn H3Aemui
MHKPONICKTPOHHKH

Onaceblie H BpeaHsble (akTOpsl ATPECCHBHBIX CPeJl, HCIONB3YeMBIX TIPH
NpOBEICHAN ONEpanuil KUIKOCTHOH TpeU3HORHON 00paloTKy M3AenHi
MHKPO3IEKTPOHHKH )

Ipapuna o0palleHMs ¢ ONACHRIMH M arpecCHBHBIMU  JKHIKHMU
TEXHOJIOTHYECKMMH cpeJiaMi NipH paboTe Ha 000pYAOBAHUH JKHIKOCTHOH
Npe3HOHNoH 00pabOTKH M3AeIHi MHKPOIJIEKTPOHHKH

Texnuka 6e30macHoif padoTHL ¢ ArpecCHBHBIMY H SIOBHTEIME CpeJaMH Ha
onepalHax JKHAKOCTHOM Mpenn3uoHHoH 00paboTKH KPeMHHEBHIX TUIACTHH

Kputeprn kadecTBa mpolecca >KUAKOCTHOM Npelu3uOHHOM 00paboTku
H3AEIH MEKPO3JICKTPOHUKH (TONIHHA CTPAB/IMBAEMOTO CIOS, THHEHAHBIC
pasMephl BLITPABIEHHbIX 00IacTel, OTCYTCTBHE OCTATKOB (POTOPE3UCTA H
IOJIAMEPHBIX OCTATKOB HAa IDIACTHHAX, OTCYTICTBHE Je(EeKTOB Ha
MTACTHHAX)

IIpaBuna TeXHOIOTHYSCKOH JHMCIHTTIAHEL, npeyIpesKAatoIue
BO3HHKHOBEHHE Ac(EKTOB KHAKOCTHOM mpemusnonHo#l 06paborku, mpu
IIPOBEJCHHH aTTECTALMOHHEIX IPOLIECCOR

[Ipuaums gedextoobpazopanus (cooii B paGote 0Gopynosanns, paboTa na
HEaTTeCTORAHHOM 00opynoBaHHH, mojaga HEeKageCTBEHHBIX
SHEePrOHOCHTENEH, HENMpABIIBHBIH BHIOOP pelenta) OpH NPOBEACHHH
aTTeCTAIMOHHLIX  NpomeccoB  Ha  oGopyAoBaHuMM  KHAKOCTHOH
NPENU3HOHHON 00pabOTKI H3/EIMi MUKPOIJIEKTPOIHKH

TpeGoBaHHs CHCTEMBI SKOJOTHYECKOTO MEHEDKMEHTA IPH HCTIONB30BAHHH
KUAKHX ~ XHMHYECKMX  PEaKTHBOB Ha  NPOM3BOJICTBE  U3NENHMA
MHKPOJIEKTPOHHKH ( BIMAHAE HCIOIL3yEMBIX XHMHYECKUX PEaKTHBOB Ha
9KONOTHIO, C¢noco0bl YTWIM3AUHH  MCMOJb30BAHHBIX — XHMHYECKHX
PEaKkTHBOB, TPeOOBAHKS SKONOTHYECKHX CTAHAPTOB K IPOH3BOACTBAM,
HCIOB3YIOIMAM ~ XMMHYECKHE  PEaKTHBBI, CMOCOOBl  COKPAICHH
noTpebIeHHs. XUMIYCCKHX PEAKTHBOB)

[lpaBuna paboTHl ¢ ABTOMATH3MPOBAHHON CHCTEMOM YNPABICHHA
TNPOH3BOICTBOM H3AETHI MUKPOSIICKTPOHHKA

IpaBmia oOpalleHHd ¢ KPEeMIMEBHIMH IDIACTHHAMM, KACCETAMH H
KOHTEHHEpaMy I HX XPAHEHHS W TPAHCIOPTUPOBKH UL BLIIONHECHUS
ACHCTBUN TIpM OTKJIOHCHHH  PE3YJIbTATOB  aTTECTALMH  yCTaHOBOK
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KUIKOCTHOM TPeUN3HOHHON 00padOTKH M3AENHil MUKPOITEKTPOHHKY OT
KOHTPOIbHBIX I'PAHHUIL 3HAUCHHHA NapaMeTPOB

[IpaBuna odopMicHns BBOJA MHPOPMAUMM O NPOBEACHHON oOleparun
ATTECTAIEH YCTAHOBKH XHIAKOCTHOM pel3noHHod 06paboTku

[Tpauna paboTBl B HHCTOM MNPOHM3BOJACTBEHHOM I[IOMEINEHHM IIPH
NPOU3BOACTEE H3JIENHIA MEKPOIIIEKTPOHUKY

TeXHOMOTHUECKHE MHCTPYKOHH [0 JeiCTBHSM TpPH  OTKIOHEHHH
IIApaMeTPOB TIPY TPOBEACHHH ATTECTAMOHHBIX NPOUCCCOB U KAKIOH

YCTAHOBKE  OKMIKOCTHOH  TpelrsuonHoii  oOpaborkn — H3pemH
MHKPO3JIEKTPOIIHKH
OCHOBHBIC  JTaHBl  TEXHOJIOTHYCCKMX  MaplIpyTOB  H3TOTOBICHUS

HHTECTrpallbhHbBIX MHKPOCXCM

T}‘)GGOBaHHH CHUCTEMBI MECHC/KMEHTA KAYCCTEA

0GOPYZIOBAaHAN  JKHAKOCTHOH Ipenm3uoHHOH o0paboTku  M3zenui

MHKPOSIICKTPOHYKA

KynbTypa TpoH3BOACTBA W BAKYYMHasi TUrHEHa TPH HPOH3BOICTBE
H3ACIUE MHKPO31EKTPOHHKH

HopsA0K oKa3aHH: NEPBOH MOMOINH [OCTPAJABIIEMY HA IPOH3BOACTBE
A3JENMH MEKPO3NEKTPOHHKH

Hpyrue XxapaKTepUCTHKH

3.2.3. Tpyaosasa pyHKIHA

[IpopeacHue pecTaBpalad _
BCIIOMOTATEILHBIX IUIACTHH Ha
. ABTOMATHYECKHX H VpoBEHD |
HanmeHoraHue HOTYaBTOMAaTHYECKHX YCTAHOBKAX Kon ! B/034 (noaypoBens) 4
KHIKOCTHOH NPEUH3HOHHOU KBAH{HKALHH
0GpaboTKH H3AETHiA
 MUKPOSNIEKTPOHMKA [ A DS R RO
ggz::i(;)meuue TPYROBOH Opuraman X 3;:1«1:;:-3:&1{0 u3
Koz PervcTpaloHHbI
OpHI'HHaJIEl HOMEP
npodieccHOHaNLHOTO
cTaHgapTa
TpynoBele aeiicTBUA ! [loaroroska K BBIIIQTHEHHIO pecTaBpauBoHHOrO npolecca

BCIIOMOTATEIBIBIX HIACTHH Ha ABTOMATHYECKUX M NOJYyABTOMAaTHHIECKHX
YCTAHOBKAX  OKHMAKOCTHOM  NpPELM3HOHHOH  oGpaboTky  mM3ae/Hit
MHKPO3JICKTPOHUKH

Tlpopenenvie onepaldii peCcTaBpalldy BCIIOMOTATENBHEIX IUIACTHH Ha
ABTOMATMYUECKHX M TIOJYABTOMATHYCCKUX YCTAHOBKAX KMIKOCTHOH
NPELM3UOHHOH 0DpabOTKM H3JENHH MUKPOIIIEKTPOHHKY

OHPC,IICJICHHG QCTATOYHOH TOJMHWHEL TEXIMIOTHYCCKOre CIod Ha
YCTAHOBKAX H3MEPEHHA TOIIHH npd TPOBCACHHH  peCTaBpalny
BCIIOMOraTCIIBHEIX TLUIACTHH

OnpeeneHre ocTaTOSHEIX JAeeKkToB (YacTHl) HAa YCTAHOBKE KOHTPOI
fe(peKTHOCTH s IacTuH 6e3  ChOPMHPOBAHHOIO PHCYHKA TNpH
[POBEICHHH PECTABPAIIHYA BCIOMOTATENBHEIX MTACTHH
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[TpoBezieHHe IOBTOPHEIX 3aMEPOB HA BCIOMOTaTe/IbHEIX IUIACTHHAX MOCIIE
IpOBEIEHUS. UX PECTaBpallll, KOHTPOJB COOTBETCTBHS IIOJYYCHHBIX
pesyNbTaTOB  HOpMaM  creUBdHKANMA  JId  KaXZOoro  BAJA
BCIIOMOTATE/IbHEIX IIIACTHH

CopTHpOBKa IUIACTHH MO YPOBHIO Ae(eKTHOCTH Ans (GopMUpOBAHUA
MapTHil MOHUTOPHBIX IUIACTHH

HeobxoauMble yMEHH

PaGoTaTh H4 YCTAHOBKE COPTHPOBKH IUIACTUH TIPH [POBCACHUH
pECTABpAINH  BCIOMOTATeNBHBIX IUIACTHH Ha ABTOMATHYECKHX M
IONyaBTOMATHYECKHX  YCTaHOBKAX  KMJKOCTHOH  NPEIHU3UOHHON
00paboTKu N3ACIHH MEKPOJJICKTPOITHKH

OT6upaTk IVIACTHHEI 4J1s PECTABPAIIME BCTIOMOTATENIBHBIX INIACTHH HA
ABTOMATHYECKHX H TIOJIyABTOMATHYECKHX YCTAHOBKAX XHUAKOCTHOR
IpEU3NOHHON 06paboTKY H3AEIH MUKPOIJIEKTPOHIKA

Beibupare MapIIpyT pecTaBpallid BCNIOMOTATENIBHBIX TIACTHH Ha
ABTOMATHYECKUX W [I0JyABTOMATHYECKHX YCTAHOBKAaX H[KOCTHOH
NpENH3HOHHONH 00paboTKkM u3fenuid MHKPOJICKTPOHHKHA B CHCTEME
ABTOMATH3HPORAHHOTO YIIPABJCHIA [IPOU3BOJICTBOM

BrIOupars eaMHUIB 000pYIOBAHHA U PEKHMBI ONICPAIHHA B COOTBETCTBHI
C TEeXHOJIOTHYECKOH MOKyMEHTallned INpH IPOBCACHHH pecTaBpaiuM
BCIIOMOTATENILHEIX IUIACTHH HA ABTOMATUUYECKHX K NOJIyABTOMATHICCKHX
YCTAHOBKAX  JKMAKOCTHOH  IpenusmonHoll  oOpabotku  m3zenni
MHUKPO3JIEKTPOHHKH

[Ipon3BoANTL  MpeABapHTENBHBIC  3aMEpBl  HA  PECTABPMPYEMBIX
BCIIOMOTATEIBHBIX INIACTHHAX

3anyckaTh peEleNT CTPABIMBAHHMS TEXHONOTHMECKOTO Clod W/UITH
XUMHYECKOM OYMCTKH IIPH MPOBEJCHUH PECTABPALHH BCIIOMOTaTeNnbHBIX
[UIACTUH Ha ABTOMATWYECKMX U IOIyaBTOMATHIECKHX YCTaHOBKax
KHIKOCTHOM MPEIM3HORHONH 00pabOTKY H3ACIHA MHKPOIICKTPOHHKH

BEITpy®aTh pecTaBpupyeMble IUTAaCTHHBI W3 YCTAHOBKM JKHAKOCTHOH
npenu3sHoHHON 0OpaboTKU H3EUA MUKPOIICKTPOBMKH

PaGoraTk HA ABTOMATHUECKHUX ¥ MONYaBTOMATHYECKIX YCTAHOBKAX
HHAAKOCTHOH NMpenu3sHoHHoH oOpaboTK NpH TPOBEACHIH peCTaBpalliy
BCIIOMOTATEIIBHBIX IJIACTHH

PaoTaTh HA YCTAaHOBKE KOHTpONA AC(EKTHOCTH MIA numacTud Oes
chOpMHPOBAHHOTO ~ PHCYHKA  IIpM  TPOBENCHHM  PeCTaBpPAlHH
BCIIOMOTATENHHBIX TIACTHH

PaGoTars Ha YCTAHOBKAX H3MEPEHHs TONIIHH HEMPOBOIANINX CJIOEB IIPH
NPOBEAEHAM PECTABPALMH BCIIOMOIATEIBHBIX IIaCTHH

CopTHpoBaTh IUIACTHHBI IO YPOBHIO Ne(EKTHOCTH IPH npone,ueHHH

pecTaspaliii BCIIOMOraTe/IbHBIX IITACTHH

CobmoaaTe NMpoOW3BOICTBEHHYO H TPYAOBYHO NHCUMIVIMHY, NpAaBHiA
BHYTPEHHET0 TPYJIOBOTO pacmiopamka, TPeOOBaHMS OXpaHH TPYIa,
IIPOM3BOICTBEHHOH CAHHTAPUH U 3NEKTPOHHOA THTHEHbI HPH IIPOBEICHIH
pecTaBpalMy  BCIIOMOTATENBHBIX IUIACTHH Ha aBTOMATHYECKHX U
NONYaBTOMATHYECKHX  YCTAHOBKAX  JKHAKOCTHONM — NpelH3sHOHHOH
00paboTKH H3AEINI MAKPO3IEKTPOHHKY

HeobxonrMeie 3HaHHAS

[TpaBuna paGoTel B YHCTOM IPOH3BOACTBEHHOM IIOMEIICHHUHM [pH
[IPOU3BOJICTBE M3AEJHH MHEKPOIEKTPOHUKY

IlpaBria pabOTEI ¢ aBTOMATH3BPOBAHHOH CHCTEMOH YIPaBICHHA
IPOM3BOJICTEOM H3JAETMH MUKPOJICKTPOHUKH

Mpasuna obpaleHHs ¢ KPEMHUEBRIMH ILIACTHHAMH, KacceTamu H
KOHTEHHepaMyl JUlsi MX XPaHEHHs ¥ TPAHCIOPTHPOBKH IIPH NPOBEACHAN
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pecTaBpamuy BCIOMOTATENBHBIX IUIACTMH HA ABTOMATHYECKHX W
NOTyaBTOMATHYECKMX ~ YCTAHOBKAX  JKHAKOCTHOH  IPEUM3UOHHOU
00paboTKA H3AEIHH MAKPOJICKTPOHHKA

TIpasuia pBoAa HHGOPMALKH O TPOBEACHHOM OIEpalUH IO peCTaBpPaliy
BCIIOMOTATENBHEIX UIACTHH HA aBTOMATUYMECKHX H IOYaBTOMATHIECKUX
YCTAHOBKAX  JKMAKOCTHOH  IpelMsuoHHOH  obpaborkm  m3penui
MHKPOSIEKTPOHHKH

Iopsagox pa3GpakoBKH BCIIOMOTAaTENBHEIX MIACTHH NEPe]] pecTaBpannei
HAa GBTOMATHHECKHX W TMOJNYaBTOMATHYECKUX YCTAHOBKAX JKHIKOCTHOM
mpenu3HoHHON 00pafoTku HM3JeNMid MUKPO3NCKTPOHMKH U OTHPABKH
NIacTHH Ha pereHepaluo

Tunel napTuii BCIIOMOTATEIBHBIX IIACTHH (HCTOUHHKH, MOHHTOPHEIC,
HAKOIUTENH, pECTaBpHUpYeEMBle, OAUIacTHEEC, KBANM(HKAIMOHHBIE),
HCIONB3YEMBIX NMPH MPOBEJCHHM PECTaBPALMM HA ABTOMATHYECKUX H
NOIyaBTOMATHYECKMX ~ YCTAHOBKAX  JXKMAKOCTHOM — MPelM3HOHHOH
00paboTku H3AENUi MUKPO3ICKTPOHHUKH

HopMul KOHTpONS AmA KaXJAO0TO BHAA BCIOMOTATE/IBHLIX IUIACTHH IpH
IPOEEICHIUH WX pecTaBpalii

KyneTypa NpPOM3BOJCTBA M BaKyyMHas TUTHEHA IpPH NPOBSICHUH
pecTaBpald  BCIOMOTATENBHBIX IUIACTHH HA aBTOMATHYECKHX H
nONyaBTOMATHYECKHX ~ YCTAHOBKAX  JKWJAKOCTHOH — IPeUM3HOHHOM
06pabOTKH H3AEMHIl MEKDODJIEKTPOHUKH

Jpyrue XapakTepuCTHKH -

IV. CBenenns 06 opranusanuax — pa3paboTunkax npogecCHOHAILHONO CTAHAAPTA

4.1. OTBeTCTBEHHAS OPTAHH3ALMA-Pa3pPaboTHHK

! doug HEPPAcTPYKTYPHBIX i 00pa3oBaTENbHBIX IPOTPaMM, ropoa Mocksa
i .
| _ _ _

- T'estepaneHenii qupexTop Turos Pycnan Bagumoprd

4.2. HanMeHoBanH#A 0PraHH3aIMii-pa3padoTIHKOB

b —

HexoMmepHecKoe TapTHepceTBo «MexoTpacnesoe 0GbeIMHEHIE HAHOUH/Y CTPHI», TOPOXL Mocksa

denepansHoe rocyAapeTrennoe GlokKeTHOE 00paz0BATENBHOES YYPEKACHHE BRICILIETO 00pazoBaHus
«Poceuiickas axapeMusa HapoAHOTO X034HCTBA U FOCYAAPCTBEHHOH ciyx6bl mpu [Ipe3unente
Poccuiickoit ®exepaurny», ropo Mockea

! O6mepocesiickuil KIaCCH(UKATOP 3aHATHE.

2 O6epoccniickuit xIacCHPUKATOP BUIOB IKOHOMUHECKOH AESTENMbHOCTH.

* Mpuras Murtpyzna Pocenn, Muniapasa Poccun ot 31 nexabps 2020 1. Ne 988u/14201 «O0 yTREpKASHHU MePeUHs BPEIHLIX
¥ (WIH) ONACHHIX HPOM3BOACTBEHHbIX (AKTOPOB M paboT, OPH BEIMONHEHMY KOTOPBIX NpPOBONATCA o0s3aTEeNbLHbIE
TpeABAPHTENbHbE MeAMIMHCKHE OCMOTPH MPH TOCTYIUTEHWH Ha pafoTy M NEPHOJWYCCKHE MEHIMHCKME OCMOTPRI
(saperncTpuposal MumoctoM Poccun 29 smpapa 2021 r., perHCTPAlMMOMHBIH Ne 62278); npukas Mnusapaea Poccun
ot 28 smsapa 2021 . Ne 29 «O6 yreepricaeHmu Topsaxa nposeacHus o0A3aTeNBHEX NPEIBAPHTENBHEX 1 NIEPHOAHYECKHX
MEANLMHCKIX 0CMOTPOB PaBOTHHKOB, MPEAYCMOTPERHEIX YACTHI) YETBEPTONH CTATHH 213 Tpyaoceoro Koaekca Poccuiickoi
Qegepalliy, NEPEMHA MEAHUUMHCKHMX TNPOTHBOMOKAZaHWH K OCYMECTBICHUIO paboT ¢ BpeAHBIMH M (HIHM) ONACHEIMH
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NpOM3BOACTBEHHEIMA (aKTOPaMH, a Takoke paboTaM, IpH BLIIOIHEHHHM KOTOPLIX NPOBOAATCA 00A3aTeAbHbIE IPE/IBAPHUTENEHEIE
¥ TMEpHOAHYECKNE MEJHIMHCKHE OCMOTPRI) (3aperncTpdposan MumtocTom Poccnn 29 susaps 2021 1., perncTpanuoHHENA
No 62277).

4 [Mocranosnenue [Ipapurensctsa Poccuiickoi denepamnn ot 24 nexabpa 2021 r. Ne 2464 «O nopsake o0yueHus 1o oXpae
TPYZa M POBEPKH 3HaHMA TpeGosannit oxpankl Tpyaay» (Cobpanue sakoHoaarenscTBa Poccuiickolt Denepamnn, 2022, Ne 1,
et 171).

5 EnuHETH TapHgHO-KBanuyKaHOHHEIR cipasoysuk paGor u npoeccuit paGounx, seimyck 20, pasaen «O6wye npodeccnn
OPOH3BOACTRA M3NEIHH 3NEKTPOHHOH TEXHUKHY.

% OfwepoccHitckuii kKnaccH(HKaTop npodeccuii paGonx, TOMKHOCTEH CyXAWMX W TAPHPHLIX paspaAos.

7 O6mepoccuiicknii knaccHUKaTOp CHEMHATEHOCTE! 0 00Pa3OBAHAIO.




