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1. O6mmue cBegeHus
[IpoBeeHHE MPOIIECCOB XKHUAKOCTHOM MPel3HOHHOMH 006paboTku 40235
TI0JTyIIPOBOIHMKOBBIX IUIACTHH B IPOU3BOJCTBE M3/IENIHH MUKPOSJIEKTPOHUKH
(HauMeHOBaHWE BHAA NPO(eCCHOHATBHOI JIeATeNbHOCTH) Kon

OcHoBHas 11eJ1b BUAA MPOGeCCUHOHATBHOMN e TENBHOCTH:

OC}’HICCTBJ'ICHI/IC MOArOTOBKH IMOBEPXHOCTH NOJTYNNPOBOIHUKOBBIX IIJIACTUH METOIOM JKHAKOCTHOM
IIpCI.IPISHOHHOfI 06p360TKI/I Ha aBTOMAaTHYCCKHUX H ITOJIYaBTOMATHYCCKHUX YCTAHOBKAX AJIA JadbHEHUIIero
HX UCIIOJIb30BAHHUA B MapIIpyTaX U3rOTOBJICHUSA H3JICTIHI MHKPOIJIEKTPOHUKHU

I'pynna 3aHgTHi:
3133 OmnepaTopbl 110 YIPaBICHHIO 3139 Texuuku (omeparopsr) Mo
TEXHOJIOTHIECKUMH MPOLIECCAMH B YIIPABJICHUIO TEXHOJIOTHYECKUMH
XUMHYECKOM IIPOM3BOICTBE npoleccaMu, He BXOAAIINE B APyrHe
TpYIIIBI
(xon OK3!) (HaUMEeHOBaHHE) (xox OK3) (HauMeHOBaHNKE)
OTHeceHME K BUJIaM SKOHOMHYECKOM AEATENbHOCTH
126.11.3 | TIpou3BOICTBO MHTETPAILHBIX YIEKTPOHHBIX CXEM |

(xoq OKBDJT?) (HaMMEHOBaHUE BUa SKOHOMHUYECKOU NeATENBEHOCTH)



IMHHOALMSI€OdMUIN UNLOYEN
miLogedgo HOHHOHEUNTAI HOHLIOMIX XeNHOHRLIA
XIDIOOhU1BWOLERALOIl H XUMOJhHUIBWOLEE ©H HULOBIII

¥ y'€0/d XITHIIr91BIOWOII0E HHATedae1oad amHTd0d] |
godLoweden nuHOREHE NHHEAI XITHIIOdLHOX
Lo minHodIMoreodMUN yHIoren mirogedgo
HOHHOHUEUTTOAN HOHLOONIIK MOHOHRLIA HHITBLOJLLE
¥ $'20/9 | golerdrAead HUHOHOINLO M HHELOHAY SMHIHIONIY
minHOod 1Mar€0dIHIN XeNGOHBLOA XUMOOhHIBWOLIRAIIOII
UUIOTEN I10QgedQO HOHHOHEUITOAI HOHLOIONI MK H XINOOhHIBWOLER BH HALOBLII
MOSOHRIOA HUMTBLOALLE HAITEdOIO SUHIHIOIIId XITHILALRIOWOIod BI109edgo
¥ y'10/d H HHLORITT XITHII'OLBIOWOLIOE BXE0LOIIO] | ¥ EeHHOMEUTIOdI KRHLOONTH)K q
IMHUHOAIMoI€OdMUIN UUIAYEN
mirogedgo HOHHOMENIAAI HOHLOONIIDK Hulredario
nuHor9g0odn ndi yHHed00adl XIIHHAIFAOHRLOA 1O
¥ $'€0/V | WMHHSHOINILO MMHOLEKIIE HAIl MMELOYOY OHHOHIOUIIY
IUHOAIIr€OdMHIN
HUIoren W110gedgo HOHHOMEHIIAAI HOHLOOMIHX
¥ ' 20/V uuedario kuHOIog0d ea10oneN 9r0odLHOY XEeNCOHRLIA XIDIDOhHIENOLIRAIrOI
minHodareodMUN U XUMOORHU1BNOlge BH
HuIoYen sd1orodgenodn udn mirogedgo HU1oeKT X1[9goliArodn exLogedgo
v ' 10/V HOHHOMEMTdAI HOHLIOMIINK Hulredano anHaTog0d] | v BeHHOUEUTISAI KBHLOONIHK v
MO QHIreey uunexudured
(arsgodArorr) rox OHMHBHOHOWHEH OUHBHOHOWHEH rox
qHag0dA
qrogodA
HUIDIHA(Q ar9g0rAd ], HUIHA(] 21990AdL S19HHAMQ00

ernd erdex seHareHonIMHA() LderHeld HiI9HAreHoHdd¢odn g XumEBroxd ‘HHIIHA( xX1980rVAd.L sHHEBIHUQ) [T

(MLYOHIILBIY HOHAIrEHOMIIIGodu
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II1. XapakrepucTuka 06001IeHHBIX TPYAOBLIX (pyHKIH

3.1. O600mennas TpyaoBas GpyHKUHA

. KuzxocrtHas npenusuoHHas 06paboTka
. POAYKTOBBIX IUIACTHH Ha Vpos
HaumenoBanue | POAYK Kon A poBeHk 4
- aBTOMaTHYECKUX U KBAUGUKALMH
| TIOJI[yaBTOMaTHYECKHUX YCTAHOBKaX
IpoucxoxaeHne 06006IEeHHO 3auMCTBOBaHO U3
POMCXOXA ILI Opurunan X
TpynoBo# GyHKLHH OpHTHHAJIA
Kon PervcTpaumoHHBIH
opuruHana HOMEp
npo¢ecCHOHATBLHOTO
CTaHzapTa
Bo3MmoxHBIE Omneparop *XHUIKOCTHBIX IPEM3HOHHBIX 00paboToK 4-T0 paspsia
HaMMEHOBaHUsA Onepartop nMpenu3HOHHOTO TPABICHH 4-TO paspsna

JIOJDKHOCTEHR, ipodeccuit

Oneparop HIAKOCTHOTO IIPEIH3HOHHOrO TPaBIeHHUs 4-T0 paspsaa

TpeboBanus k
00pa3oBaHUIO U
00YUYEHHIO

Cpennee npodeccnoHanbHOe 00pa3oBaHHE — IPOrPaMMBbI IIOTOTOBKH
KBAIA(UIMPOBAHHBIX pabodMX, CIY>KAIHX

TpeGoBaHus K OIBITY
IPaKTHIECKOH paboTHI

Oco0Orle yclioBUS
Jomycka K paborte

ITpoxosxaenue 00s3aTeNbHBIX NPeABapUTEIBHBIX U MEPUOAUICCKHX
MeIHIMHCKMX OCMOTPOB®

[TpoxoskaeHue 00ydeHH s [0 OXpaHe TPy/a U MPOBEepKa 3HaHUH
TpeGOBaHHi OXpaHH! Tpyza®

Jlpyrue XxapakTepuCTHKH

JlononHuTensHOE NpodecCHOHATBEHOE 00pa30OBaHKe — IIPOrPaMMBI
MOBBIIIEHHs KBATH(HUKAIMHE HE PEXKe, YeM OJIUH pas3 B IATh JIET

JIomoTHATETBHBIE XapaKTEPHCTHKH

Hammenosanue Kon HaumenoBanue 6a30B0ii TpyIIbl, JOJDKHOCTH
JOKYMEHTa (mpotheccuu) WK COENHAILHOCTH

OK3 3133 OrmepaTopsl 10 YIPaBJICHUIO TEXHOTIOTHYSCKUMHI
IPOIECCAMU B XUMUYECKOM ITPOU3BOJICTBE

ETKC® § 134 TpaBUIIBIIMK IPSIH3AOHHOTO TPABJICHHS 4-T0
paspsana

OKIIJITP® 19190 TpaBWIBIIMK TPEHHU3HOHHOIO TPABJICHHUS

OKCO'’ 2.11.01.09 Omneparop MUKPO3JIEKTPOHHOIO MPOM3BOJICTBA

3.1.1. TpyaoBas pyHKIHuA

 ITpose/enue onepaumii

HanmeHnoBaHue

| KHAKOCTHOH Vposers |
. IpelU3HOHHOM 00paboTKH Kon A/01.4 (nomypoBeHs) 4
| KBAIHpUKAIUH

 IIpH IPOU3BOJICTBE U3ACIUN
. MUKPOJICKTPOHHMKH




ITpoucxoxaeHue
Tpya0oBOi QYHKIMH
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X 3anuMCTBOBAHO H3

Opwurunan
OpHTHHANA

Kon opurunana PerncrpanoHHEI
HOMeEp
npodeccCHOHATEHOTO
cTaHjapTa

TpynoBeie peiicTBus

[ToAroToBKka X HpPOBEACHHIO TEXHOJOTMYECKOrO Ipolecca >KHAKOCTHOM
HpELM3HOHHON 00pabOTKH HPOAYKTOBBIX INIACTHH HA aBTOMATHYECKUX H
II0JIyaBTOMaTHYECKIX YCTaHOBKAX

OcylecTBlicHHE BX0Ja B CHCTEMY aBTOMATH3MPOBAHHOIO YIPABJICHHUS
IPOM3BOACTBOM M 3allyCK MapTHH NPOAYKUHH B COOTBETCTBHH C
TEXHOJIOTHYECKHM MapIIpyTOM IPOHN3BOACTBA H3AEMIA MUKPOIJIEKTPOHUKH
3arpy3ka NpOAYKIHH B TEXHONOTHYECKOE OOOpYIOBaHHE B PYYHOM H
ABTOMATHIECKOM PEXKHME

IIpoBeicHHE TEXHOJNOTMYECKOro IpOIEcca JKMAKOCTHOH Mpenu3uoHHOM
00paboTKM  TPOAYKTOBBIX  IUIACTHH  HAa  aBTOMATHYECKHX  H
HOJTyaBTOMAaTHYECKUX YCTAHOBKAX

KouTpons [UIacTHH IIOcle TIPOBEACHMS  ONEPallM¥  JKMIKOCTHOH
NPEH3HOHHON 00paboTKH, claua 06pabOTaHHOM IPOAYKIIMU

Brox unopMaIEE 0 MPOBEICHHOM HPOIECCe JKHAKOCTHOM IPENM3HOHHON
00pabOoTKH M3/IeNTHi MUKPOIJIEKTPOHHKY B CUCTEMY aBTOMATH3UPOBAHHOTO
yIIpaBJICHUs IPOM3BOACTBOM

3alo/IHEHHE  CONPOBOJMTENIBHBIX JIMCTOB M pabo4yMX  KypHAJIOB,
opopmiieHHe 3ammcell IJaHHBIX O IPOBEICHMH OIEPAlUM JKHAKOCTHOM
NPENU3HOHHON 00pabOTKH B MapuIpyTHYIO KapTy ¥ JKYpHal Iepefayuu
CMEHBI

IlepeBoi TapTUM NPOAYKTOBBIX IIaCTHH, IPOIICAIMX JKHAKOCTHYIO
NPENU3HOHHYI0 00paboTKy, Ha CIEAYIOUIYI0 ONEPAllMi0 H3TOTOBJICHHU
M3JEMUA  MHKPOJJIEKTPOHHKA B CHCTEME  aBTOMATH3HPOBAHHOTO
yIpaBJIeHAS TPOU3BOJCTBOM

Ioaroroska pabodero Mecra IO IPOBEACHHS ONEPAllMH JKHUIKOCTHOM
IPEM3HOHHOM 06paboTKH U ybopka pabo4ero Mecra Imocie IpOBEACHHU
ornepanuii

HCO6XOIII/IMLIC YMCHHUA PaGotats B cucteme aBTOMAaTU3UPOBAHHOI'O YIIPABJICHUS IMPOU3BOACTBOM

H3JeNMi MUKPOIJIEKTPOHUKH

ITpoBepaThb cTaryc 0GOpyAOBaHUS UL IPOBEAEHHS ONEPAUH KUIKOCTHOH
HIpEHU3HOHHON 00pabOTKY M3J€NUi MUKPOSICKTPOHUKY

IIpoBepATh MAPTHIO NPOIYKIHMH, BHIOpaHHOH B paGoTy, Ha COOTBETCTBHE
MHQPOPMALIH CHCTEMBI aBTOMAaTU3MPOBAHHOIO YIIPABJICHHS IPOU3BOICTBOM
TP M3TOTOBJICHUHU H3/1€/THH MAKPOSJIEKTPOHUKH

3anyckarh penent oOpaGOTKM NPOMYKTOBBIX ILUIACTHH Ha YCTaHOBKE
JKH/IKOCTHOM TIPEIM3HOHHON 06pabOTKH H3IeMUi MHKPOSJIEKTPOHHKH (B
PYYHOM U B aBTOMaTHYECKOM PEXHUME)

[IpoBOAHTE IIPOLECC JKUAKOCTHOM NPENM3MOHHOH O00pabOTKH H3AeTHH
MMKPO3JICKTPOHHKH B PyYHOM M aBTOMAaTHYECKOM PeXKUME

BEIrpyXaTh napTHi 0GPaGOTAHHBIX IUIACTMH M3 YCTAHOBKH JKHIKOCTHOH
IpEeNU3NOHHON 00pabOTKH M3/EIHHA MUKPOIJIEKTPOHUKH

Bri6upars B paboTy MapTHIO IPOAYKTOBEIX IIACTHH U3 CIIICKA B CMEHHOM
3aJaHHd B COOTBETCTBHHM C MpPHOpPHTETaMH 00paboTKH, TpeOOBaHUSIMH
MEKOIEPAMOHHOTO BPEMEHH XPaHEHHS, DPEKOMEH[AlMsMH CHCTEMBI
ABTOMATH3MPOBAHHOTO  YIPABJIEHHA  [IPOM3BOJACTBOM,  YKa3aHUAMH
HayaJIbHUKA CMEHBI TIPOU3BOICTBA U3AEIMHA MUKPOIJICKTPOHUKHI
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PaGoTath C IUTACTMHaMH B KOHTEWHepax, 3arpy304HBIMH YCTPOACTBAMH
ABTOMATH3HPOBAHHOrO  OGOPYNOBaHMS  JKMAKOCTHOM  [PELH3HOHHOH
06paboTku

3anyckaTh peuent OOpaGOTKM MAPTHH IUIACTMH HEMOCPEACTBEHHO HA
YCTaHOBKE JKMIKOCTHOW IPELM3MOHHOH 00paboTKH, MO0 ¢ MOMOIIBIO
CKaHepa, TOCIEOBATENBHO CUUTHIBAA INTPUXKOBI, JMOO C IOMOLIBIO
cMapTdoHa, MOCIE/I0BATENBHO CUMTHIBAA PAIMOMETKH

OcyIecTBIAT, KOHTPOIb paboThl 000pyJOBaHHs IO IPOBEJICHHIO
orneparuii KHJIKOCTHOU IPEIU3NOHHOMN 06paboTku )ik3) (D140
MUKPO3JIEKTPOHMKA C NMOMOIBIO YCTPOHCTB OTOOpakeHHs HH(pOpMAIuH
(MOHHTOPOB)

BLINONHATH JEHCTBUS IIPM BO3HUKHOBEHHH HEIITATHBIX CHUTyallMid Ha
0GOPYJOBAaHMM  JKMAKOCTHOM  IpPENM3HOHHOH  00paboTKu — M3JeIHi
MHKPO3JIEKTPOHHKH

Oxka3bIBaTh NIEPBYIO MOMOIIB IOCTPAaBIIEMY Ha IIPOU3BOJICTBE

Heo6xoauMble 3HAHUS

[IpaBuna BBoga MHpOPMAaNMH B  ABTOMATH3HPOBAHHYIO  CHUCTEMY
yIIpaBleHHs MPOH3BOJCTBOM IIPH NPOBENCHHHM ONEpaluil JXHIKOCTHOH
IIPENU3HOHHON 00pabOTKH M3/1ETMA MUKPOIIEKTPOHHKH

[lpaBuna BeINcHHA 3amuceil B COIPOBOJIUTENIBHON JOKYMECHTAllMK B
COOTBETCTBHH C CHCTEMOI MeHeDKMEHTA Ka4eCcTBA OpraHu3anum

IMopsangok nedcTBhil HpM COOMHBIX CHTyauusx Ha aBTOMATHYECKHX H
TIOJTyaBTOMATHHECKUX YCTAHOBKAX JKMIKOCTHOH MPEIH3HOHHOM o6paboTku
W3CIIHi MUKPO3JIEKTPOHHUKH

VcnoBus, TpeOyemble a1 0OpaOOTKM OPOAYKIMH M BBIIOIHEHHA
TEXHOJIOTHYECKHX OIEPalil JKUIKOCTHOH IIPELM3HOHHOK 00paboTku
M3/l MEKPOJIEKTPOHUKH

TexHomoruueckas JOKyMeHTauusi (OIEpalMOHHBIE W YHHBEPCAIBHBIE
KapTsl, HHCTPYKIMH) [0 [POBEACHHIO TEXHOJOTUYECKUX ONEpalliH
JKUJKOCTHOH IpElM3HOHHOM 00paboTKM Ha CHCHHATH3HPOBAHHOM
06opy10BaHUHI

OcHOBHBIE  3Talbl  TEXHOJIOTHYECKHX  MAapIIpyTOB  HM3TOTOBJIICHU:A
HHTETPaJIbHBIX MUKPOCXEM

HJI&HHpOBKa YUCTOTO0 IPOH3BOJACTBEHHOTO IIOMCIICHHA H PacnoyIoXCHHUC
TCXHOJIOTHYCCKOr'0O o6opyn013anna

IlpaBuna paGOTHI B YHCTOM MNPOM3BOJCTBEHHOM IOMEIICHHH IIPU
IIPOBEJCHHH OTepaiyii KIIKOCTHOM IPEM3UOHHON 00paboTKH M3AENHi
MHKPO3JIEKTPOHUKH

[IpaBuna ofpaweHuss € KPEMHHEBBIMH [UIACTHHAMM, KacceTaMH H
KOHTEHHEpaMH I UX XPaHEHHs M TPAHCIOPTHPOBKH NpPU NPOBEICHHUH
omepanmii  JKMAKOCTHONH  TpPEHM3HOHHOH  00paboTku 7463 () 15151
MHKPOJIEKTPOHUKH

HauMeHOBaHHUA M CBOHCTBA XUMHYECKHX MaTEpHAIOB, HCIIOJIb3yEMBbIX pu
MIpOBCACHUU MPOLCCCOB )KI/II[KOCTHOﬁ HpeI.II/I?»I/IOHHOf;I O6pa6OTKI/I W31
MHKPO3JICKTPOHUKH

DaKTOpHI arpecCUBHOCTH aKTHBHOH Cpe/ibl (COCTABhI TPABAIIMX PACTBOPOB,
COOTHOIIEHU 0OBEMHBIX YacTell KOMIIOHEHTOB B PaCTBOpE, KOHLICHTPAIMA
XHMHUYECKAX peakTuBos, pH pacTeopa, TeMreparypa, BpeMst BO3/eliCTBIA),
BJIHSIOHE Ha IPELU3HOHHOCTD KHIKOCTHBIX 06paboToOK

OmnacHble B BpeIHBIe (aKTOPhl arpecCHBHBIX Cpell, HCHOIB3YEMbIX IPH
IIPOBEJICHUH OTIEPAMil JKUAKOCTHOM NPEIU3MOHHON 00pabOTKH 7631 () 1707
MHKPO3JIEKTPOHUKH




6

XapakTepUCTHKA TEXHOJIOTHYECKHX CpEll, BIUAIOIME Ha JIOCTHKCHHE
HeoOXO0JMMOH TOYHOCTH MpoIiecca KU KOCTHOM MPEH3HOHHOH 00paboTKu
U3JIeNi MUKPOIEKTPOHHKH

ITpaBuia Ge3omacHo pabOTHI ¢ XUAKAMH XUMHUYECKMMH PEaKTUBAMH MPH
paGoTe Ha aBTOMAaTHYEeCKHX M IOJyaBTOMATHYECKHX YCTaHOBKaX
’KUJKOCTHOM TPelU3NOHHON 00paboTKH

[TpaBuna TEXHOJIOTHYECKOM JUCIUILIHHE], IpeayIpexaaroue
BO3HHKHOBEHHE JAe(EKTOB MPELM3HOHHOM >KMIKOCTHOH 00pabOTKH IIpH
IIPOU3BOJICTBE U3EIHH MUKPOJIEKTPOHUKH

[Iprunner aedexroobpasoBanus (cOoit B pabote 06opynoBanus, paGoTa Ha
HEaTTECTOBAHHOM 000pyI0BaHUH, mojava HEKa4eCTBEHHBIX
SHEPrOHOCHTENCH, HENpaBUIBHBI BBIOOp pelenTa) NpH POBENCHUM
oneparuii JKMAKOCTHOH NpeNU3HOHHON 00paboTku

Kputepuu KadecTBa mpolecca XHAKOCTHOH NpelM3HOHHOH 06paboTku
(TommMHA CTPaBIMBAEMOIO CJIOS, JHMHEHHBIE DPa3sMEpHl BHITPABICHHBIX
obnactei, OTCYTCTBHE OCTATKOB (JOTOPE3NCTa M MOJMMEPHEIX OCTaTKOB Ha
IUIACTHHAX, OTCYTCTBHE Je(EKTOB Ha IJIACTHHAX)

IIpaBuna moxapHoif 6e30IacHOCTH HPH NPOBEACHHH TEXHOIOTHYECKOM
OIEpaLKH XUIKOCTHON IPENM3HOHHOM 06paboTku

Tpe6GoBaHusi NPOU3BOACTBEHHOH M TPYJOBOH JMCUHMIUIMHEI, IIpaBHIIa
BHYTPEHHETO TpPYAOBOTO paclopsfika, TpeOOBaHHA OXpaHbl TPYyJa,
IPOM3BOICTBEHHON CAHUTAPHH M SIEKTPOHHON TMTUCHEI

OcHOBBI 001IEl XUMHUH B TIpeliesiaX ONepalii KUAKOCTHOH IPEIIH3HOHHOM
06paboTKM W3MeNHi MHKPOIJNCKTPOHMKH, Ha3HAYeHWEe ¥ CBOKCTBa
PUMEHIEMBIX PEaKTHBOB

OCHOBHBIE TEXHMYECKHE XapPaKTEPUCTHKHU IIOIYaBTOMATHYECKHX H
AaBTOMATHYECKHX YCTAHOBOK Il TPOBEACHHS OIepaldid >KHAKOCTHOIO
TIPEIM3HOHHOTO TPABIIEHHS, YCTPOMCTBO YCTAHOBOK (00IIMe CBEICHMS) U
HPUHIMIEI KX pabOTHI

Tpe60BaHI/I$I CHCTEMBI MCHC/DKMCHTA KaUcCTBA

Tpe60BaHI/I}I CHCTEMBI DKOJIOTHYECKOI'0O MCHEIXKMCHTAa N CHCTEMbI
MCHEIXKMCHTA l'IpOH3BOI[CTBCHHOﬁ 0e30MacHOCTH 1 3J0POBbi

TpeGoBanus, TNpeIbABIAEMble K YCIOBHAM IPOM3BOICTBA H3/ICIHH
MHKPOIJIEKTPOHUKH

KynLTypa IpOU3BOJACTBA H BaKyyMHas THI'HCHa B IIPOU3BOACTBE H3JIeIA
MHKDPOSJICKTPOHUKH

ITopsnok oka3aHWs NEpBOH IOMOINM IOCTpaJaBIIEMy Ha IPOH3BOACTBE
H3eTIrid MUKPOSJIEKTPOHHUKH

Jpyrue xapakTepuCTHKH

3.1.2. TpynoBas ¢pyHKIus

KOHTpOJII:- Ka4ycCTBa MPOBCIACHUA v
., o o POBEHD
oncpanyuu XXUAKOCTHOH NMPECIU3HOHHOU
HaumeHoBaHHE pail A . pent Kon | A/02.4 (moAypoBeHb) 4
06paboTKy u3zennii KBATEpHKAIEN
MHUKPO3JIEKTPOHHUKH
Hponcxovmneﬂne Opurunan X | 3auMCTBOBaHO U3 OpUTHHANA
TpyaoBo# GyHKIMH
Kon PerucTpalioHHBIiH
OpUTHHaJA HOMEp
npodecCHOHATLHOTO

CTaHnapTa




TpyaoBble AeHCTBHSA

IIpoBeicHHEe BHU3YaIBHOTO KOHTpOJA 0OpabOTaHHOM MNPOAYKUHH C
HCIIONB30BAHHEM MHKPOCKOMa (MHKPOKOHTPOJb) HOCIE IPOBENCHHS
onepanuil mpenu3HOHHOM XUIKOCTHOH 06paboTku

W3MepeHHe TONIIMH TEXHOJNOTHYCCKUX CIOEB IOCIE IMPOBEACHUS
OI€palMd MPENH3HOHHOTO TPABJICHHS CJIOS HAa aBTOMAaTH3MPOBAHHOM
U3MEPHTEIIHEHOM 000pyIOBaHHH

OnpejeneHue OCTaTOYHHIX Je(eKToB (YacTHI) € HCIOJIb30BaHHEM
Na3epHBIX AHATM3aTOPOB MOBEPXHOCTH B ABTOMATHYECKOM pEXHME IMPH
pa3bpakoBke pabo4HX IUIACTHH, OATOTOBICHHBIX K 3aIlyCKy Ha MapIupyT
H3TOTOBJICHUS U3JENHUS

KOHTpOJ'IB JIMHEHHBIX pa3sMCpOB  BBITPABJICHHBIX YYaCTKOB MOCJIC
IIPOBCACHUA OoIcpalnu IMPECHIU3ZUOHHOI'O TpaBJIICHUA npu
HaJTHIHH/ OTCYTCTBHHM MAaCKM Ha CKaHHPYIOLIIEM DJICKTPOHHOM MHUKPOCKOIIC
B aBTOMAaTH4YCCKOM PCIKUMC

ITpoBeieHHE MaKPOMHCIIEKIINH JTHLEBONA H 0OPaTHOM CTOPOHEI TIACTHHBI
C LeENbl0 BBIABJIEHHMS Il@palldH, OSTeH W KPYMHBIX AeEKTOB IOCie
NpPOBEJCHHS OIlepaldii MPEIU3HOHHON JKHAKOCTHOH 06paboTku Ha
paboumX MIacTHHAX

Buecenue pe3yIbTaTOB H3MEPEHHS M KOHTPOJA KavyecTBa MPOBEACHHSA
oIepaniy IPEU3HOHHON KUIKOCTHOH 06paboTKH B COMPOBOAUTEBHYIO
JOKYMEHTAIMIO Ha U3

Heo6xonumMele ymMeHHs

PaboTaTh ¢ MUKPOCKOTIOM JIJIsl IPOBECHHS BU3YaJIbHOTO KOHTPOJIA IIApTHH
pabounx miacTud

PaboraTs Ha YCTaHOBKaX H3MCPEHHUS TONINH TEXHOJIOTHYCCKHX CIIOCB IJIA
KOHTpPOJIA  NPOBCACHUA onepaunﬁ IIPEIHU3AOHHOr0  XHUIAKOCTHOTO
TpaBJICHUS IIACTUH

Paborarh Ha yCTaHOBKaX KOHTpOJ JIMHEHHBIX pPasMEPOB CTPYKTYp IpH
IPOBEACHAH OTICPALlHii XKUIKOCTHOTO NIPEUU3HOHHOTO TPaBJICHU INTACTHH

PaGoTaTh Ha Jla3epPHLIX AHAIM3AaTOpPax MOBEPXHOCTH IIPH pa3OpaKoBKeE
pabouMX IUTACTHH, MOCTYNAIOIMX HAa MapUIPYT HW3TOTOBICHHUS H3JCIMUH
MHKPO3JIEKTPOHUKH

Pabotatk ¢ mIacTHHAMH, KacceTaMd M KOHTCHHEpaMH U1 HX XpaHEeHUs U
TPaHCIIOPTUPOBKH

PaGoTaTh B aBTOMAaTH3UPOBAHHON CHUCTEME YIpABJICHHS IMPOU3BOJICTBOM
H3IEIMIH MEKPO3JIEKTPOHUKH

3amycKaTh H3MEPHUTENBHbIE PELICIITHl HAa H3MEPHTE/BHBIX YCTaHOBKAX JIHO0
HENOCPECTBEHHO Ha YCTAaHOBKE, JHO0 C IOMOMIBIO aBTOMATH3HPOBaHHOM
CHCTEMBI YIpPAaBICHHSA IPOU3BOACTBOM IIpH KOHTPOJE KadecTBa
IPOBEICHHOH ONEpalyy KHUIKOCTHON IIPEIM3HOHHON 00paboTku

PaGoTaTh Ha 0GOpYJAOBAaHMM ABTOMATHYECKOTO IIOMCKa Je(eKToB Ha
IUTACTHHAX C TOIOJIOTHEH (IIoCiie MPOXOXKIACHHS CIENHATH3HPOBAHHBIX
KypcoB 00y4eHMsi paboTe Ha yCTAHOBKAaX NAHHOIO TUIA) [UIs KOHTPOJA
KayecTBa MPOBE/IEHNS OTIEPALHil IPEIH3HOHHOM XIIKOCTHOR 00paboTKu

Cob6monarh NPOM3BOJICTBEHHYI0 M TPYIOBYIO JHUCHUILUIMHY, NpaBHia
BHYTPEHHEr0 TPYAOBOrO paclopsajaka, TpeOoBaHHs OXpaHBl Tpy.a,
NPOM3BOJACTBEHHON  CaHMTapHH M DJEKTPOHHOM THTHEHBl  IIpH
OCYLIECTBICHMH  KOHTPOJS  Ka4ecTBa  MPOBENCHHBIX  ONepalni
’KUIKOCTHOM IPEIN3HOHHONH 00pabOTKH M3JEIMH MUKPOIJIEKTPOHUKH

Oxa3bIBaTh NMEPBYIO MOMOMIb IOCTPaJaBIIeMy Ha POU3BOJCTBE H3/IETHHA
MHKPOSJIEKTPOHMKH




HeoGxoguMsle 3HAHHS

Buabl geekToB MOBEPXHOCTH IUIACTHH M KAXIOTO TEXHOIOTMYECKOro
Closl TOCJE MPOBEACHHSA ONEpaldil JKUIAKOCTHOH MPENM3HOHHON
06paboTku

KoHTpomupyemble mapaMeTpsl M TpaHUIBl cHenu(UKalMH  onepanui
KHAKOCTHOM peln3HOHHON 00pab0oTKH H3/Ie]THA MUKPOIIEKTPOHUKH

IpaBuia pabGoOTEI € aBTOMATH3MPOBAaHHOW CHMCTEMOH ympaBieHHsT
HPON3BOJICTBOM H3JIENMI MHKPO3IEKTPOHUKH

HpaBI/IJIa pa60T1>1 B UYHCTOM IIPOHU3BOJACTBCHHOM IIOMCHICHHH IIpH
IIPONU3BOACTBE H3/ICTTHA MHKPOIJICKTPOHUKH

IlpaBuna oOpamieHHss C KPEMHHEBBIMH IUIACTHHAMH, KacceTaMH H
KOHTeHHepaMH Ui MX XPaHEHHS ¥ TPAHCIOPTHPOBKH IIPH IIPOU3BOACTBE
H3JETAA MUKPOIJIEKTPOHUKHI

I[IpaBuna odopMiIcHHs BBOJa HH(POpPMAIMH O IPOBEACHHOW oOlepaiyy
KHJIKOCTHO#M TIPElM3HOHHON 00paboTKH

[MpaBuna SKCIUTyaTalldd M PEeXHMBl  pabOThl  U3MEPHUTENHHOTO
00OpyZOoBaHMS IS KOHTPOJsS KadecTBa NPOBENCHHS  OHepaiui
KHUIKOCTHOMN NMPEIU3HOHHON 00paboTKH H3/IETHIA MUKPOIJIEKTPOHHKH

[T1aHKPOBKA YHCTOTO MPOU3BOJCTBEHHOIO MOMENIEHUS H PACMONOXEHHEe
H3MEPUTEIHHOTO 000pyn0BaHMA IIPOM3BOJICTBA 1713 () 1707
MHKPO3JIEKTPOHUKHA

OnepanroHHbIE YHHBEPCAIbHBIE KapThl Ha H3MEPHTENbHOE 000pyaoBaHHe
IS KOHTpOIS KayeCTBa NPOBEACHHMS  ONEpalMd  JKHAKOCTHOM
MPEIM3UOHHON 00pabOTKH M3JEIHH MHKPOIJIEKTPOHHKH

TeXHHUUECKHE XaPAKTEPUCTHKH, KOHCTPYKTHBHEIE OCOOEHHOCTH, PEXHMBI
paboTHl ¥ mpaBHia OKCIUIyaTallMd oOOpYHMOBAHMS  JKHAKOCTHOH
IPEUU3HOHHOM 00pabOTKY H3JENHi MUKPOIJIEKTPOHUKH

TpeGoBanusi oXxpaHsl TpyAa W MOXapHOH GezomacHOCTH mpu pabore Ha
M3MEPUTEILHOM 00OpYIOBaHMH IJI1 KOHTPOJIA KayecTBa IPOBEACHUS
omepandii  JKHIKOCTHOH  NpENU3HOHHOM  oOpaboTku  w3jenui
MHKPO3JIEKTPOHMKH

IMopsanok neiicTBHii MpH COOMHBIX CHTyallHsX Ha METPOJIOTHYECKOM
06OpyNOBaHMM [UIA KOHTpOJS KadecrBa IIPOBEJEHHs —oOmepalui
KUIKOCTHOM Ipeln3nOHHON 00padOTKM H3EIMH MUKPOIJICKTPOHUKH

®duzuyeckue OCHOBHI METOHOB KOHTPOJS TOMIIMH TEXHOJIOTHYSCKUX
C7I0EeB, Pa3sMEPOB CTPYKTYP M Je(EKTHOCTH TOBEPXHOCTH H3ICIHI
MHKPO3JICKTPOHUKH

KOHTpOJIBHaSI KapTa U3JCJIMA MUKPOIJICKTPOHUKH

K}’JILTypa MIpOU3BOACTBA U BaKyyMHas T'HIr'ucHa B ITPOHU3BOACTBC H3JICIIHI
MHKPOOJJICKTPOHHUKH

TpeGOBaHI/IH CHUCTCMbI MCHCDKMCHTA KalUCCTBA

HOpﬂI[OK OKa3aHHu:A HepBOﬁ MOMOIIK MOCTpaJaBIICMy Ha HMPOU3BOJACTBC
H3ICIHIA MHKPOJ3JICKTPOHUKH

Jpyrue xapakTepuCcTHKH

3.1.3. Tpynosasa dpyHKuusi

HanmeHoBaHue

Brimonnenue neicTBui npu
BEISIBJICHUH OTKJIIOHEHHH OT
yCTaHOBIICHHBIX TpeOOBaHUI MIPH
IPOBEICHHUH ONEPALAi XKHIKOCTHOM NP S——
IpELU3HOHHON 00paboTKK H3EUi
MHUKPO3JIEKTPOHUKH

YpoBeHb
Kon  A/03.4 (monypoBeHs) 4




X 3anMCTBOBaHO U3

IIponcxoXaeHHEe TPYAOBOU Opurunan e —
GyHKUIIH
Kon PerucrpaunoHHbIi
OpHTHHANA HOMEp
npogeCCHOHATIBHOTO
cTaHxapTa
TPYILOBI:IC Z[CﬁCTBHSI PeI‘I/ICTpaI.II/ISI BBIABJIEHHOIO HECOOTBCTCTBHA  IPOAYKIIMH I/I3IICJII/II71

MHKPO3JIEKTPOHHUKH Ha JIIOOOM 3Tale €€ U3rOTOBJICHHS

OnoBelIcHUE HAYaIbHUKA CMEHBI M HH)KEHEepa-TEXHOJIOra A1 IPOBEICHUS
HEMeUICHHBIX JeHCTBHM INpM BBIIBICHHOM HECOOTBETCTBHH paboueH
IPOAYKIIMA H3IETHH MHKPOSJICKTPOHHKA

BeImoHEHHE HEOOXOAMMOIO  JONOJHHUTEIBHOTO KOHTPOIA HapTHH
NPOAYKIMA H3ACTHH MHKPOIIEKTPOHHKH (BH3YalIbHOTO, TEXHUYECKOIO,
JTOKYMEHTAIBHOTO) JUIs OLEHKM 00Bb€Ma HECOOTBETCTBHSL B COOTBETCTBIH C
[UTAHOM JICHCTBHMM IpH BBHIABJICHHM OTKJIOHEHMH OT YCTaHOBJICHHBIX
Tpe0OBaHHit K KOHKPETHOMY H3/IENHIO MUKPOIJIEKTPOHUKH

OcraHoBKa 00pabOTKM HapTHH M3JCHMH  MHKPOJJIEKTPOHHKH B
aBTOMATH3MPOBAaHHOW  CHCTEME  YNpPaBIE€HHMs  [POU3BOJACTBOM |
HeIoCpe/ICTBEHHO Ha YCTAHOBKE NPELH3HOHHOM JXHIKOCTHOH 00paGoTKu
IpH BLISIBJIEHUH HECOOTBETCTBUHA APTUU

Heo6xonuMeie yMeHH: WnenTndunmposarsb HECOOTBETCTBYIOLIYIO HapTHIO u3zenuit
MHKPODJIEKTPOHHKH  TNpeXylpexaaromed  OUpKoi,  OCTaHaBIHBATh
06pabOTKy HECOOTBETCTBYIOIEH [TAPTHH B aBTOMATH3UPOBAHHON CHCTEME
yIpaBJICHHs. TPOM3BOJACTBOM, BBIIONHATE IPOBEPKY COOTBETCTBHA
MApKHMPOBKH IUIACTHH HECOOTBETCTBYIOLIEH MApTHH COMPOBOAUTEIEHOMY
NHCTY M JAHHBIM  ABTOMATH3MPOBAaHHOM  CHCTEMBI  yIpaBICHUA
IIPOH3BO/ICTBOM

OGHapyXHUBaTh IIEPECOPTHUILY BHYTPH H MEX/Iy NapTUsAMHU, 0OHapyKHBaTh
HECOOTBETCTBHME MEXAY KOHTPOJHHOH KapTOd Ha KOHKPETHOE H3JeNue B
6a3e aBTOMATH3HPOBAHHON CHCTEMBI YIpPaBIEHHsS IPOHM3BOACTBOM H B
COIIPOBOAMTEIHHOM JIMCTE HA IAPTHIO MAHHOTO M3/IENHs

PaGoTaTh Ha YCTAHOBKE COPTHPOBKH ILIACTHH

OGpammarbcst ¢ pa3sOHTBIME  IJIACTHHAMM: TOMEINATh OCKOIKM B
CIIeUaIbHBINA KOHTEHHEp U1 604, AeNAaTh 3alMCh O KOJIMYCCTBE H HOMEPAX
pasbUTHIX IUIACTHH B CHTHAJBHBIA TajlOH MM HPEAOCTAaBIATH MAcTEPy
HE0OX0UMYIO MHQOPMAIIHIO 0 Pa3OUBLIMXCS IUIACTHHAX

PaGoTaTe B aBTOMATH3MPOBAaHHOH CHCTEME YNPaBJICHHS TPOU3BOACTBOM
H3/IETAN MUKPOJICKTPOHUKH

WsBnekars BPy4HYIO IUTACTHHBI U3 YCTQHOBKH B TPaHCIOPTHYIO KacceTy
IO/l PyKOBOJICTBOM MEDKEHEpa [0 HalaJIKe H HCIIBITaHUAM 000pyHOBaHHUs
IpH BO3HHKHOBEHMH c00si B paboTe YCTAQHOBKM JKHIKOCTHOH
Ipenu3HOHHON 06paboTKH Ipu 06paboTKe M3AeNHi MAKPOIJICKTPOHUKH
Pa6oTate ¢ BaKyyMHbIMH IHHIETAMH AJI9 [E€PEMCEIICHUs IUIACTHH M3
TPAaHCHOPTHOM KacceThl, B TPAHCIIOPTHYIO KacceTy

Cob6mofjaTh IPOU3BOACTBEHHYIO M TpPYAOBYIO JAUCHMIUIMHY, IPAaBHIA
BHYTPEHHETO TPYAOBOTO pacHopsika, TpeOOBAaHHS OXpaHBI TPYHa,
IPOM3BOJCTBEHHOM CAHUTAPUH U SIEKTPOHHOM THTHEHB] IIPH IPOBE/ICHIH
JeHCTBHIl 110 BBIABICHHIO OTKIOHEHHH OT yCTaHOBJICHHBIX TPeOOBaHUH K
MPOAYKIHUH

Oxa3plBaTh IIEPBYIO IIOMOIb OCTPAAABLIEMy HA MPOHU3BOJCTBE U3JCIUN
MHKPOIJIEKTPOHUKH
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Heo6xonuMsle 3HaHHS

TlapaMeTpbl OTKIOHEHHH OT YCTAaHOBIEHHHIX TpeOOBAaHMH, CIOCOOHBIC
BITMATH Ha KA4ECTBO MPOAYKIMH IPHU IIPOBEICHHUH ONEPALMil XHIKOCTHON
NPEU3NOHHON 00pabOTKH H3/IEIHI MUKPOIJICKTPOHHKH

IMopanox AeWCTBHMi TPH BBIBICHUM OTKJIOHEHHH OT YCTaHOBICHHBIX
Tpe6OBaHMH TNpH NPOBCACHAM ONEPAlMH JKMAKOCTHOH MNPenH3HOHHOM
00paboTKN N3AENHi MHKPOSJIEKTPOHUKA

Ilpasuna o6paleHuss C HECOOTBETCTBYIOMEH U 3a0pakoBaHHOM
MpOAYKUMEH HA ONEpalysX XUIKOCTHOH INPELM3MOHHOH 00paGoTKH
M3/1eJ il MUKPO3JIEKTPOHUKHU

Buapl BO3MOXHEIX MEpeleIOK MPOAYKIHH, Pa3spellCHHBIX MPOU3BOIUTH
olmepaTropaMH B paMKaX TEXHOIOTHYECKOW JIOKYMEHTAallMH, IIpH
TIPOBEICHAN ONEPALyil JKUAKOCTHOH MNPENH3HOHHON 06pabOTKU H3/IeNHH
MHKPOIJIEKTPOHUKH

[IpaBuna paGoTBl C ABTOMATHM3MPOBAaHHOM CHCTEMOM yNpPaBICHHA
IPOM3BOICTBOM H3/IETHA MHUKPORJIEKTPOHUKH

®akTOphI arpecCHBHOCTH aKTHBHO CPeJIbl (COCTABHI TPABSIIMX PaCTBOPOB,
COOTHOIIIEHHS 00BEMHBIX YacTel KOMIOHEHTOB B paCTBOPE, KOHIICHTPAIUU
XMMHYECKHX PeaKTHBOB, pH pacTBOpa, TeMIeparypa, BpeMs BO3IEHCTBHS),
BIUSIONIAE HA MPEIH3HOHHOCTH IPOBEJCHHS OIepanui KHIKOCTHOM
XUMHYECKOH 00paboTKH

XapakTepUCTHKH TEXHOIOTHMYECKHX Cpell, BIMAIONME Ha JOCTHKCHHUE
HeOOXOJAMMOH TOYHOCTH  IIpollecca KUAKOCTHOH  IpEHU3MOHHOM
00paboTKY M3/ENNH MUKPOSJIEKTPOHUKH

OmnacHele ¥ BpeaHble (aKTOPbl arpeCCUBHBIX Cpejl, MCIOJBb3YEMBIX IPU
IIPOBEICHHH ONlepalyii )XUIKOCTHOM MPEM3UOHHON 06paboTKU H3/eIHH
MHKPOBJIEKTPOHHKH

IIlpaBuna oOpaiieHHs C ONACHBIMM W arpecCHBHBIMH  JKHMIKAMH
TEXHOJIOTMYECKHMH CPEIAMHU HA YCTAHOBKAX )KHAKOCTHOM IPEIH3HOHHON
00paboTku

TexHuka 6e30macHO# paboTHI ¢ arpecCUBHBIMY U SOBHTHIMU CPEaMH IIPH
TIPOBEICHAH ONePalyil )XUAKOCTHOM OPEHU3HOHHOM 00paboTKu 17463 (S)150
MHUKPO3JIEKTPOHHKH

KpuTepuy KadecTBa MpPOLECCa JKHAKOCTHOM IPENM3HOHHOH 0GpaboTKH
(ToMmMHA CTPaBIHBAEMOTO CJOs, JHHEHHbIE pa3Mephl BHITPABIEHHBIX
obmacTeii, OTCYTCTBHE OCTATKOB (JOTOpPE3NCTA M IIOJHUMEPHBIX OCTATKOB Ha
IJIACTHHAX, OTCYTCTBHE JIe(EKTOB Ha IUIACTHHAX )

IIpaBmia TEXHOJIOTHYECKOM UCIUIUINHEL, MpeAyTpesKAatoIue
BO3HUKHOBEHHE JIe(PEKTOB NPEIU3NOHHOMN XU IKOCTHOH 00paboTKH

Ipuuuns redextroobpasosanus (cboit B pabote o6opyaoBanns, paboTa Ha
HEaTTeCTOBaHHOM obopyznoBaHuUH, nmojava HEKaYeCTBEHHBIX
SHEPrOHOCHTENEN, HEeNpPaBWIBHEIA BBHIOOp pelenTa) Ha ONEPaLMAX
IpEeM3MOHHON KIIKOCTHOH 06paboTKn

Tpe60BaHI/Iﬂ CHCTEMBI DKOJIOTHYECKOI0 MEHEHKMEHTA IIPH UCIIOJIb30BaHNN
KUAKHX XUMHYCCKUX PCAKTUBOB Ha oncpanusix KHUIAKOCTHBIX
MpEN3HOHHBIX O6p2160TOK H3ICITHI MHKPOIJIEKTPOHUKH

KyJIpTypa IpOM3BO/ICTBA U BAKyyMHas THTHEHA B TPOM3BOJCTBE M3JIEIHH
MHKPO3JIEKTPOHUKH

TpeboBanusi OXpaHbl TpyJa M IOXapHOH 6e30MacHOCTH HpH pabote Ha
060y I0BAHAH JKHIKOCTHOM NPEIM3NOHHON 00paboTKH

TMopsaaok okasaHWs NEpBOH IOMONIM MOCTPA/ABIIEMY Ha NPOU3BOACTBE
U31EIMi MEKPOJIEKTPOHUKH

Jlpyrue XapakTepUCTHKH
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3.2. O600menHnas TPyAoBasi QyHKIHA

)KI/IL[KOCTH&SI npeunsnonﬁaﬂ
00paboTKa BCIIOMOTaTeIbHBIX Vv b
HaumeHoBaHHE P Kon B POBCH 4
IUIACTHH HAa aBTOMATHYCCKUX U KBaJm(bPIKaHHH
l'IOJIyaBTOMaTI/I‘-IeCKI/IX yCTaHOBKaX
OHCXOKIEHHE 0000IMeHHO 3aMMCTBOBAHO U3
Tlp P - OpurmHan X
TpyaoBoil GyHKIMH OpUTHHAJIA
Kon PerucrpaunoHHbIH
OpUrHHaja HOMep
npodecCHOHANBHOTO
cTaHaapTa
Bo3MoxHBIE CTapIJ.II/Iﬁ onepaTop KUOKOCTHOTO HpeI_II/ISI/IOHHOFO TpaBnerm
HAaUMEHOBAHH OnepaTop XUIKOCTHOTO PENH3UOHHOTO TPABIEHHs 5-T0 pa3psiia

JOJDKHOCTEH, npodeccHii

Oneparop MPeU3HOHHOTO TPABJICHH 5-TO paspsiia
Omneparop Npennu3uOHHOTO TpaBleHUs 6-ro paspsja

TpeboBanus K
00pa30BaHUIO U 00YyYEHHIO

Cpennee npodeccuoHaIbHOE 00pa30BaHKe — IPOrPaMMBI IOATOTOBKH
KBaTH()HUIMPOBAHHBIX PaOOYMX, CITYXKaIHX

TpebGoBaHusl K ONBITY
NpaKTHIECKOH paboThHI

He MeHee mecTH MecsueB paboTel ¢ Gosiee HU3KUAM (IIPEABLTYIIEM)
paspsoM

OcoOble ycIIoBUS A0IyCcKa
K paboTte

IIpoxosxaenue 00s3aTeNbHBIX NPeABAPUTENLHBIX U IICPHOANICCKHX
METUIUHCKUAX OCMOTPOB

[TpoxosxaeHne 0OyUeHHs 110 OXpaHe TPy/Ja U MpoBepKa 3HaHUH
TpeOOBaHHH OXPaHBI TPyad

Jlpyrue XxapakTepHCTHKH

JlononuuTenpHOE NpodecCHOHAIBHOE 00pa3oBaHue — MPOrpaMMbl
TOBBIIICHNS KBAIM(HKALH HE PeKe, YM OJIMH pa3 B IATH JIeT

JlomoTHATENIBHBIE XapaKTEPHUCTHKH

HaumenoBanue Kox Haumenosanue 6a30B0ii rpyIIIbl, JOIDKHOCTH
JIOKYMEHTa (mpodeccun) UK CHENUaTbHOCTH

OK3 3139 Texuuku (onepaTopbl) N0 YIPaBICHUIO
TEXHOJIOTHYECKMMH MPOLIECCAMH, HE BXOIAIINE B
Jpyryue TPyNIbl

ETKC §135 TpaBUIBIIKK MPEE3HOHHOTO TPABJIEHHS 5-TO
paspsaga

OKIIATP 19190 TpaBuIbIIUK MPEU3MOHHOTO TPABICHUS

OKCO 2.11.01.09 OnepaTop MUKPO3JIEKTPOHHOIO POU3BOJICTBA

3.2.1. Tpynosas gyHKIHsA

HauMeHOBaHHE

IToaroroBka BCIoMoOTraTeIbHBIX
IIJIACTUH U BBIITOJTHCHUE onepaunﬁ

00paboTku n3aenui
MHKPO3JIEKTPOHUKU

VpoBeHb
aTTecTaly yCTaHOBOK
uy . Konx | B/01.4 (HOKYpOBEHB) 4
JKHIKOCTHOM MPENU3HOHHON DN S—




TponcxoxAeHHE TPYACBOT
(OyHKLIMH
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Opurunan

X 3auMCTBOBAHO U3

OpUruHana
Kon PeructpauMoHHbII HOMEp
OpHUrHHaNa npogeccHOHAIBHOTO
cTaHgapTa

TpynoBble A€HCTBHA

IMoAroToBKa K BHINOJIHEHHIO aTTECTAMOHHOTO IIpoIecca XKHAKOCTHOM
NpENU3HOHHOW  0oOpabOTKM  BCIIOMOTaTeNbHBIX  IUIACTHH  Ha
AaBTOMATHUYECKHUX H MOJIyaBTOMATHYECKUX YCTAHOBKaAX

HpOBClICHI/Ie aTTeCTallHOHHOI'0 IIpolecca )KPI)IKOCTHOﬁ HpeHHBHOHHOfI
06pa6OTKI/I BCIIOMOraTe€lbHLIX IIJIACTHH Ha aBTOMAaTHYECKAX H
OJIyaBTOMATHUYECKUX YCTAHOBKaxX

OnpeneieHHe OCTAaTOYHBIX AeeKTOB (MacTHI) C HCIONB30BAHHEM
Na3epHBIX aHAIM3ATOPOB MOBEPXHOCTH HA BCIIOMOTraTENbHBIX MIACTAHAX
6e3 cpOpPMHUPOBAHHOTO PHCYHKa IIPH IPOBEJCHHH aTTECTAIIOHHOIO
mpolecca

[IpoBeneHre MOBTOPHBIX 3aMEPOB Ha IUIACTHHAX IOCIE IPOBEACHHUS
aTTECTAlMOHHOTO IIpOIlEcca, perucTpauus (BHeceHHe B 06a3sy NaHHBIX),
IpOBEpKa COOTBETCTBHUS IOIYy4YEHHBIX PE3yJIbTATOB AaTTECTAlMH HOpMaM
Ha YCTAHOBKE MPEUM3UOHHOM KUIKOCTHOH 06pabOTKH IUIaCTHH

BHeceHne MONyYEeHHBIX pPe3yIbTaTOB AaTTECTAIIMOHHBIX MPOLECCOB HA
yCTAHOBKaX  JKMAKOCTHOH  IpPEM3HOHHOM o0paboTku  HM3AEIMH
MMKPOJJIEKTPOHHKM B  KapThl CTaTHCTUYECKOIO  YNPAaBICHHA C
IPUMCHECHUEM CUCTEMBI aBTOMAaTU3NPOBAHHOI'O yIpaBiIeHUs
IIPOK3BOJICTBOM

[ToAroTOBKA MOHUTOPHBIX IUTACTHH JUIi BBHIIOJAHCHHS AaTTECTAlMi
YCTaHOBOK TNPELM3UOHHON KUJIKOCTHOH 0GpabOTKH B COOTBETCTBHM C
TEXHOJOTHYECKOH HHCTPYKLUEH

Heo6xoauMbie yMEHHS

Pa6oTaTb Ha YCTaHOBKE COPTHPOBKH IUIACTMH i HOATOTOBKH
BCIIOMOTATeJIbHBIX IJIACTHH M BBIIOJHEHHS OIEpalMid aTTecTaliy
YCTAHOBOK  JKMAKOCTHOM  NPEIM3HOHHOH  00paGoTKM  M3JIenmid
MHKPOJIEKTPOHUKHI

Beibupats juid arTecTallid yCTAHOBKY JKHMIKOCTHOM TPELM3MOHHON
00paboTKu 1 HEOOXOJUMBIE TECTHI B COOTBETCTBUH € IUIaHOM-Tpad KoM
aTTecTalun obopynoBaHus " yKa3aHUsIMU CHCTEMBI
aBTOMATH3MPOBAHHOTO YIPAaBICHMS IPOU3BOACTBOM

3aryckarh MaplIpyT aTTECTALUH YCTAHOBKH XH/KOCTHOR IPEH3HOHHOH
06paGoTKH B aBTOMATH3HPOBAHHOM CHCTEME YIPABICHHUS IPOU3BO/ICTBOM

OT6upaTh MOHHMTOPHBIC IUIACTHHBI, HEOOXOAMMBIE [UIA aTTECTalluK
YCTAHOBKH JKH/KOCTHOH MPEIM3HOHHON 06paboTKu

HpOI/ISBOIII/ITB IpeaABapUTCIBHBIC 3aMCPbl HCOGXOJII/IMBIX ImapaMeTpoB Ha
MOHHUTOPHBIX INIACTHHAX

3amyckaTh aTTECTALMOHHBI DELENT Ha O0OOpPYHOBAHUM IKHAKOCTHOH
Ipenr3noHHONH 00paboTKu

3arpykarh aTTeCTAlMOHHBIE IUIACTHHBI W3 KOHTCHHEpPA B yCTAHOBKY
KHIKOCTHOM HpEIU3HOHHON 00paboTKH

BhIrpy)KaTh aTTECTANMOHHBIE IUIACTHHEI M3 YCTAHOBKH JKHMJKOCTHOH
IpENU3HOHHON 00pabOTKH B KOHTCHHEPBI

PaGoTaTs Ha YCTaHOBKE KOHTpONA Je(EKTHOCTH i TUacTHH Oe3
c()OpPMHUPOBAHHOTO PHCYHKA (JIa3epHOM aHAIM3aTOPE HOBEPXHOCTH) IIPH
aTTeCTALMH YCTAHOBOK JXUAKOCTHOM MPENU3HOHHON 00paboTKH
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Pa6oTars Ha yCTaHOBKE M3MEPEHHUS 11apaMETPOB METAIHYECKHX CIIOCB
TIPH aTTECTALMM YCTAHOBOK JKHIKOCTHOH IIPEIM3UOHHON 00paboTKu

PaGoTraTh Ha yCTAHOBKaX H3MEPEHHUS TONIIHH HENPOBOASAIIHKX CJIOCB MPH
aTTecTalil YCTAaHOBOK JXHMIAKOCTHOM MPe3HOHHOH 00paboTKH

Pa6oTars Ha yCTaHOBKAaX KOHTPOJIA MOBEPXHOCTHOILO CONPOTHBICHHS
CIOEB MpPH AaTTECTAlldMl YCTAHOBOK JKHIKOCTHOM IPEIU3HOHHOM
00paboTKH

PaboTarh B aBTOMAaTH3UPOBAHHON CHUCTEME YIIPABICHHUs IPOU3BOJICTBOM
IIpH NPOBEAEHUH TECTOB JUI IPOBEPKH TEXHOJIOTHYECKOW TOTOBHOCTH
YCTaHOBOK JKHMAKOCTHOH IPENM3HOHHON 00paboTKu

AHanu3UpoBaTh TPSHAB! 3HAYCHUH MapaMeTPOB YCTAHOBOK JKHIKOCTHOM
HpeU3HOHHOM 00pabOTKH U3EIHH MUKPOSJIEKTPOHUKH IIPU NIPOBEICHUH
aTTeCTAIMOHHBIX IPOLIECCOB

Buocuts IOJXYYCHHBIC PE3YJIETAThl aTTECTAlMOHHBIX IIPOLECCOB B KapThI
CTaTUCTHYECKOT'O YIPaBICHHUA IPOICCCaMU JKUIKOCTHOR HpCHH3KOHHOﬁ
OGp&GOTKI/I C IPUMCHCHUEM aBTOMaTHSHpOBaHHOﬁ CHCTCMbI YIIPaBJIEHHUS
pou3BOJCTBOM

CobmonaTh MPOM3BOACTBEHHYI0 M TPYAOBYIO NMCHHUIUIMHY, NpaBHIa
BHYTPEHHETO TPYAOBOTO pacHopsiKa, TpeOOBaHHS OXpaHbl TPyHa,
IPOM3BOICTBEHHON CAaHUTAPUH M JIEKTPOHHOH TMIHEeHBI P MOATOTOBKE
BCIIOMOTATENbHBIX IUIACTHH M BBHITOJHCHHHM ONEpaldid  aTTeCTaluH
YCTAHOBOK  JKMIKOCTHOM  IPEUM3HOHHOH  00paboTkum  W3lenuii
MHUKPO3JIEKTPOHUKH

Oka3bIBaTh IEPBYIO MMOMOILB NOCTPAaJaBIICMY Ha IIPpOU3BOJACTBC H3IeNnit
MHKPOSJICKTPOHUKH

Heob6xoauMele 3HAHUS

HpaBpma IMOBCACHHUA U pa60T1>1 B YHUCTOM IIPOHU3BOACTBCHHOM ITOMCIIICHHH
TNIPOU3BO/ICTBA H3aenui MHKPOJJICKTPOHUKH

[InaH KOHTPONS KaKHOM eJWHHLBI 00OpYJNOBaHHMs JKHIAKOCTHOH
NpENU3HOHHOM 00pabOTKH, HAXOASIIEHCS B 30HE OTBETCTBEHHOCTH

Tuns!l mapThii BCHOMOTaTeNbHBIX IUIACTHH (MCTOYHHKH, MOHHTOPHBIC,
HAKOIHUTENH, pPECTaBpHpYeMble, OaacTHBlE, KBaTM(HKAUMOHHBIC),
HCIIONB3YEMBIX ISl ATTECTAIMH YCTAHOBOK JXHAKOCTHO! IPEIH3HOHHON
00pabOTKH U3eNui MUKPO3JIEKTPOHHKH

OrmnepallMOHHBIE YHUBEPCATbHBIE KapThl Ha 000pyNIOBaHKME KUAKOCTHOH
IpeU3HOHHOM 06pabOTKM 1 Ha H3MEpHTENbHOE 060py/I0BaHKe, paboyune
TEXHOJIOTHYCCKHE MHCTPYKIMH aTTECTAlliH YCTAHOBOK JKHJKOCTHOM
HPELU3NOHHON 00pabOTKH M3/1ETHHA MUKPOIJICKTPOHUKH

®akTophl arpecCHBHOCTH AKTHBHOH CpEABl (COCTaBBI  TPaBsIIMX
PacTBOPOB, COOTHOIIEHHS OOBEMHBIX YacTel KOMIOHEHTOB B PacTBOPE,
KOHLIEHTpalluM XHMHYECKHX peakTHBoB, pH pactBopa, Temmeparypa,
BpeMsi BO3JICHCTBHs), BIUSIONIME HA MHPELU3AOHHOCTH JKHUIKOCTHOM
00pabOoTKH U3AENHH MUKPO3JIEKTPOHUKH '

XapaKTepUCTUKU TEXHOJIOTHYECKHX CpeJl, BIMSIOIME HAa JOCTHKCHHE
HeoOX0MuMOH TOYHOCTH IMpoIlecca JKMAKOCTHOM  IPElM3HOHHOM
06paboTkH

OnacHele B BpeJHbIe (HaKTOPBI arpeCCUBHBIX CPEJi, HCHONB3YEMBIX IIPH
NPOBEJICHUM AaTTECTAllMi  yCTaHOBOK XKUAKOCTHOM  NpElU3UOHHOMN
06paboTku

[IpaBuna oOpaiieHHss C ONACHBIMH W arpeCCHBHBIMHM  IKHIKUMH
TEXHOJIOTHYECKAMH CPEJlaMH TPH aTTECTal[UH YCTAHOBOK JKUIKOCTHOH
IpENU3NOHHONH 00paboTKH
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Kpurepumn kadecTBa mpolecca KHIKOCTHON HPEHU3HOHHOH 00paboTku
(TONIMUHA CTPABIMUBAEMOTO CIIOS, JIMHEHHBIC pa3MEpBl BHITPABJICHHBIX
obnacTeii, OTCYTCTBHE OCTaTKOB (POTOpE3UCTa M MOJIMMEPHBIX OCTATKOB
Ha IUTACTHHAX, OTCYTCTBHE Je(eKTOB Ha IJIACTHHAX)

IlpaBuna  TEXHONOTHMYECKOW  MUCUMIUIMHBIL,  IPENYIPEKIAIOLIHE
BO3HMKHOBEHHE Je(EKTOB JKUAKOCTHOW IPEUU3UOHHON 00paboTku
W3/ENIHIA MAKPODJIEKTPOHUKH, TIPH IIPOBE/ICHUH aTTECTAlliN YCTAHOBOK

[Tpuunnsl gedexroobpazoBanus (c6oif B pabore obopynoBanus, pabora
HAa HEaTTECTOBaHHOM  OOOpYIOBaHHHM, I0Jada HEKAYECTBEHHBIX
SHEPrOHOCUTEJICH, HENpaBWIBbHBIN BBHIOOp pelenTta) OpH HPOBEACHHH
aTTecTaluil YCTaHOBOK JKHAKOCTHOM MPEHU3UOHHOM 00paboTKH H3enui
MHKPO3JIEKTPOHMKA

MeTo/bl ¥ IPUHIMIIB CTATUCTAYECKOTO YIPABIEHUS TEXHONOTHYECKAMHU
IPOIIECCAMH HA YCTAHOBKAX JKUAKOCTHOH MpPEeM3HOHHOM 00paboTKu
H3JIETTHI MEKPO3JIEKTPOHUKY (METO/IBI CTATUCTHYECKOIO PETYIMPOBAHHS,
KOHTPOJIBHBIE KapThl, KOHTPOJbHBIE TPAHHLBI), HCIOIbL3YEMBIE IIPH
aHaJIM3€e Pe3yJIbTaTOB MPOBEACHNUS aTTECTAMOHHBIX IIPOLIECCOB

IlpaBuina paboThl C aBTOMAaTH3HPOBAHHOM CHCTEMOM YyIPABJICHHS
IPOU3BOJICTBOM H3ENHI MAKPOIJIEKTPOHUKI

IlpaBuna oOpalieHHss C KPEMHMEBBIMU IUIaCTHHAMM, KacceTaMH H
KOHTelHepaMu Ul UX XPaHEHUs U TPaHCIIOPTHPOBKH IIPH IOJrOTOBKE
BCIIOMOIaTeNbHEIX IUIACTHH M BHIIOJHEHHH OIEpallil aTTecTaluH
YCTAHOBOK  JKMAKOCTHOM  INpeUM3HOHHOH  00paboTkm  u3zenmi
MHUKPO3JICKTPOHUKH

I[IpaBuna odopmieHus BBoJa MHQOpPMALMK O MPOBEACHHOM omepanuu
aTTeCTAallM{ YCTAHOBKH JKHAKOCTHOM NPENU3HOHHON 06paboTKy U3 aeiuii
MHKPO3JIEKTPOHHKH

OcHOBHBIE 3Tallbl  TEXHOIMOTHYECKUX MapmpyToB  HU3TOTOBJICHHA
HHTETPAJIBHBIX MHUKPOCXEM

Texuuka 6e30macHO# pabOTHI ¢ KUAKUMU XUMHYECKHMM PEAKTHBAMH Ha
YCTaHOBKaX KH/IKOCTHOU HPENU3HOHHON 06paboTKu

TpeGOBaHI/ISI CNCTCMBI 3KOJOTHYICCKOro MCHC/DKMCHTA npu
HCIOJNB30BAHUH KUJIKHX XHMHUYCCKHX PpPC€akTHBOB Ha OICpaluigx
KUAKOCTHBIX NPECIN3NOHHBIX 06pa6OTOK H3JIeNInil MHKPOSJIEKTPOHUKH

TpeGoBanus cCTEMBI MEHEUKMEHTA KaueCTBA

TpeGoBanna oxXpaHsl Tpy4a ¥ IOXapHO# GeszomacHOCTH mpu paboTe Ha
06OpY/IOBAHMM JKUIKOCTHOH INpelH3HOHHON 00paboTKu  W3zesuii
MHKPOIJIEKTPOHUKH

TexHUYECKHE XapPAaKTEPUCTHKH, KOHCTPYKTHBHBIE OCOOEHHOCTH, PEKUMBI
paboTHl M TpaBHJIa SKCIUTyaTallid 0O0OpYHIOBAHHs, MCIONB3YEMOTO UL
KUJKOCTHOM Mpeln3nOHHONH 00paboTKK M3/Ie/ i MUKPOIJIEKTPOHUKH

KynbeTypa nIpou3BoACTBa U BaKyyMHAs THTHEHA B IPOM3BOJICTBE M3/(e/HA
MHKPOAJIEKTPOHUKH

TTopsaoK OKa3aHHs TEPBOH IOMOIIY TTOCTPA/IaBIIeMy Ha IPOH3BOJCTBE
H3JIETMi MUKPORJIEKTPOHUKH

Jlpyrue xapakTepUCTHKH
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Brimonaesune ASUCTBUN IIpU
OTKJIOHEHWH pe3yJIbTaTOB aTTeCTallHi
Hamenopame | Y CTAHOBOK )1(1/1111(0031{0171 R o (Hzngz‘:;’:;ﬂ) 4
00paboTku u3aenuii KBaTHUKALHH
MHKPORJIEKTPOHUKH OT KOHTPOJIbHBIX
rpaHdl] 3Ha4eHW# napamerpoB
?p‘;};ﬁiﬁf{;‘;gﬁ;ﬂﬂ Opurunan X | 3auMCTBOBaHO U3 OpHrHHANA
Kon PeructpaunoHHbII
opur”uHana HOMEP
npoecCHOHAEHOTO

craHaapTa

Tpynossle peiicTBus

KoHTpois  pe3y/lbTarToB  aTTeCTallMii  yCTaHOBOK  JKHJKOCTHOM
HpEIM3HOHHOM 00paboTKH U3JEINi MHKPOIJIEKTPOHHKH M BBINOJHCHHE
JEUCTBUH 110 YCTPaHEHHIO OTKIOHEHHS IIPH BLIXOJE MapaMeTpoB
IPOLIECCOB Ha YCTAHOBKE XKHKOCTHOMN NPEIM3HOHHON 06pabOTKH IIACTHH
33 CTATUCTHYECKHE KOHTPOJIbHBIE IPAHHUIIBI

IlepeBom craryca o6OpyZoBaHHs B CTaTyC HepabOTOCIOCOGHOrO
COCTOSHHMS IIPM BBIABJICHHH OTKJIOHEHHH IIAapaMETPOB IIporiecca Ha
yCTAHOBKE KHIKOCTHOH INPEIH3HOHHOM 00paboTKH

ITpoBepka KOPPEKTHOCTH JAHHBIX, BHECEHHBIX B aBTOMATH3HPOBaHHYIO
CHCTEMY VIpaBICHHS IPOM3BOACTBOM, IO pe3yibTaraM aTTeCTaluH
IPOIIECCOB  TNPEIM3UOHHON  JKHIKOCTHOH  00paGoTkKM  M3ienuit
MHUKPO3JIEKTPOHUKH

Onogenmenue HHXXEHEPA-TEXHOJIOTa I MCIpaBIICHUI HEKOPPCKTHOTO
BBOJAa JaHHBIX IIO pE3yJibTaTaM arTecTanui XUAKOCTHBIX IMPEIU3HOHHBIX
YCTaHOBOK B aBTOMAaTU3HUPOBAHHYIO CHCTCMY YIIpABJICHU IPOU3BOJCTBOM

Heo6xoauMbre yMEHUS

Pa6orarr Ha  aBTOMATH3HPOBAHHBIX  YCTAHOBKAX  JKHJIKOCTHOW
IPENU3HOHHON 00pabOTKM KPEMHMEBLIX IUIACTHH

VcraHaBIMBaTL B CHCTEME  ABTOMATU3HPOBAHHOTO  YIPABJICHHS
IPOM3BOACTBOM  CTAaTyC COCTOSHHS  OOOpYIOBaHHS  JKHAKOCTHOH
penu3HOoHHo# 06paboTku (paboTocnoco6Hoe M160 HepaGoTOCHOCOOHOE)

OCyLIECTBIATh ACHCTBHSA IPH OTKJIOHEHHAX APaAMETPOB aTTECTAMOHHBIX
IPOLIECCOB  HKHAKOCTHOM  NpPENH3MOHHOH  0oOpaGOTKM  COTZIacHo
TEXHOJIOTHIECKIM HHCTPYKLIMAM

Jlenate 3amEck B OKypHale Iepefayd CMEH WM BBOJ JAHHBIX B
aBTOMATH3MPOBAaHHYI0 CHCTEMY YIpPaBJIEHHA MPOM3BOJICTBOM IIpH
BLIABJICHHM OIIMOOK TPH HPOBEJCHHUH  AaTTECTAllHd  YCTAHOBOK
NPENU3HOHHON JKUAKOCTHOH 00paboTku (omwmOKa BBOJA JAHHBIX B
ABTOMATH3MPOBAHHYIO CHCTEMY YIOPABJIECHHsS IPOM3BOICTBOM, BBIOOD
HENPABUILHOTO H3MEPHTENBHOIO PEIIENTA)

WcnpapiaTh OaHHBIE B aBTOMAaTM3MPOBAaHHOW CHCTEME YNpPaBICHHUS
IIPOM3BOCTBOM II0 TIOMyYEHHBIM IApaMeTPaM aTTecTalHOHHOrO Ipolecca
I0CTe TOBTOPHBIX M3MEPEHMM, €CIM IEePBOHAYAILHO H3MEPHTEIBHBIA
petient ObU1 BEIOpaH HENPAaBUIBHO

Co6mmonaTh NPOHM3BOACTBEHHYIO M TpPYAOBYIO MHCLUMIUIMHY, HpaBUia
BHYTPEHHEr0 TPYAOBOTO pacHopsjika, TpeOGOBaHUS OXpaHBl TpyZa,
NPOU3BOJACTBEHHON CAaHUTAPHM M DJIEKTPOHHOM T'MTHEHBI B IIpoOLECCe
BBLINOJIHEHHUS JCHCTBMIl INIpH OTKIOHCHHH Ppe3yJbTaToOB aTTEeCTalldi
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YCTaHOBOK  JKHAKOCTHOM  IpEUM3HOHHOH  00paGoTKM — W3/enHuii
MHKPOJJIEKTPOHUKH OT KOHTPOJIGHBIX I'PaHHUILl 3HAYCHHH IIapaMeTPOB

Oka3pIBaTh MEPBYIO MOMOIIB NIOCTPAAaBIIEMy Ha MPOU3BOJACTBE U3JCIHiA
MHKPO3JIEKTPOHUKH

HeO6XOIlI/IMBIe 3HaHHA

KOHTponbHBIE  TpaHMilbl  3Ha4YeHHH  HapaMeTpoB  00OpyIOBaHHUS
XHUAKOCTHOM  MNpelM3HOHHOM 00paboTKu  (HONYCTHMBIE  3HAYCHHS
CKOpOCTE#  TpaBieHHH, MAePEKTHOCTH, 3arpsA3HEHHS IIOBEPXHOCTH
IPUMECSIMH)

[lpyuuHBl ¥  TOPSNOK IPOBEACHHS  BHEIUIAHOBOW  aTTECTAlUH
000pyI0BaHHUs KUIKOCTHOM NPEM3HOHHON 06paboTKH

dakTOphl arpecCMBHOCTH AaKTHBHOH cpeipl (COCTaBBl  TPaBAIIUX
PacTBOPOB, COOTHOLICHHS OOBEMHBIX YacTEH KOMIIOHEHTOB B PacTBOpE,
KOHIIEHTpalldK XMMHYECKUX peakTuBoB, pH pacTtBOpa, Temmeparypa,
BpeMs BO3/ICHUCTBUSA), BIMIOMHKE HAa IPEIM3HOHHOCTH JKHAKOCTHOM
00pabOTKH M3/1ENUH MUKPODJIEKTPOHUKH

XapakTepuCTHKH Cpefl, BIHSIOINHE Ha JOCTIDKEHHE HEOOXOMMMOH
TOYHOCTH IPOLECCA XUIKOCTHOW MPEIMU3HOHHOH 06pabOTKM H3ICIHi
MHKPO3JIEKTPOHUKH

Omnachble W BpeAHBIE (aKTOPhl arpeCCHBHBIX CPEJl, HCMONB3YCMBIX IIPH
NpOBeJEHHH ONEPaluii XXUIKOCTHOH Npeu3HOHHOH 00paboTKu M3enmit
MHUKPO3JIEKTPOHUKH

IlpaBmia oOpalieHHs C ONACHBIMM M ArpeCCUBHBIMH  JKHAKHAMH
TEXHOJIOTHYECKUMH CpeJlaMH IpH paboTe Ha 000pYAOBAHUH JKHIKOCTHOU
NpEU3HOHHON 00pabOTKH M3/IETHH MUKPOSJIEKTPOHUKH

Texnuka Ge30macHoil paboTHI ¢ arpeCCHBHBIMY U SIOBHTEIMH CpeJlaMH Ha
OIEpaHsX JKMIKOCTHOM Ipelln3U0OHHOM 06pab0TKH KPEMHUEBBIX [UIACTHH

Kputepun kadecTBa mpolecca >XHAKOCTHOH NPELM3HOHHOM 00paboTku
H3JIeTIHIi MEKPOSJIEKTPOHUKY (TONIIMHA CTPABIMBAEMOIO CJI0sl, IMHEHHBIC
pasMephl BEITPABIEHHBIX 0071acTel, OTCYTCTBHE OCTAaTKOB (OTOpE3UCTa U
NONHMEPHBIX OCTATKOB HAa IUIACTHHAX, OTCYTCTBHE Je(EKTOB Ha
IJIACTUHAX)

IlpaBuia  TEXHONOTHYECKOH  JHCIMIUIMHBL,  TPEAYNpeXAarolue
BO3HHKHOBEHHE AE(EKTOB JKHKOCTHOM MPEeU3HOHHOH 00pabOTKH, mpu
IPOBEICHUH aTTECTAlIMOHHEIX IPOLIECCOB

Ipuuunsl nepexroobpasoBanust (c6oii B pabote 06opyroBanus, paboTa Ha
HEaTTeCTOBaHHOM 000pyI0BaHNH, nojava HEKa4eCTBEHHBIX
SHEPrOHOCHTENCH, HEeNPaBHJIbHBIH BBHIOOD pENENTa) MpY NPOBEACHHH
aTTeCTAllMOHHBIX  IPOIECCOB  Ha  OOOpYIOBaHHMHM  JKUIKOCTHOM
HPEM3NOHHON 00pabOTKH H3/ENINiA MUKPOIJICKTPOHHKH

TpeGoBanusi CHCTEMBI 3KOJIOTHIECKOT0 MEHEDKMEHTA IIPH HCIIOJIE30BaHUM
KUIOKUX  XUMHYECKHMX  PEaKkTHBOB Ha  IPOM3BOACTBE  H3JENIHiA
MHKPOSJIEKTPOHUKH ( BIMSHUE MCIOJIb3YEMBIX XHMUYECKHX PEAKTHBOB Ha
9KOJNIOTHIO, CIOCOOBI  YTWIH3aMH  MCIONBb30BAaHHBIX ~ XHMHYECKHMX
pEakTHBOB, TpeOOBAHUS DKONOTMYECKHX CTAaHAapTOB K IPOU3BOJCTBAM,
HCHOB3YIOMMM ~ XMMHYECKHEC  PEaKTHBBI, CHOCOOBI  COKpAlIeHHU:
NOTpeOICHAS XUMIYECKUX PEaKTHBOB)

IIpaBuia paboTsl € aBTOMATH3MPOBAHHOW CHCTEMOH  YIIPABICHHS
IPOM3BOICTBOM H3/IETIMH MHKPOSJIEKTPOHUKH

IlpaBuna oOpamieHuss € KPEMHHEBBIMH TIJIACTHHAMHM, KacCEeTaMH H
KOHTEHHEepaMH JJIi MX XPaHCHUS U TPAHCHOPTUPOBKM JUIA BBHIMOIHEHUS
JCCTBHIf TpH OTKIOHEHWH pe3yNbTaTOB aTTeCTalMi  yCTaHOBOK
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JKUAKOCTHOM NpENU3NOHHOH 00paboTKH M31ENUi MHUKPOSICKTPOHUKH OT
KOHTPOJIBHBIX I'PaHHUI] 3HAYCHUH IIapaMeTPOB

[IpaBuna odopmieHHS BBOAA MH(GOPMANKH O NPOBEJCHHON ONEpalHu
aTTECTALMK YCTAHOBKM XXHIKOCTHOH NPeU3HOHHON 00paboTKH

[IpaBuna pabOTBl B YHCTOM IPOM3BOACTBEHHOM IIOMELICHUM IIpH
IPON3BOJICTBE H3/IEIMI MUKPOSJIEKTPOHUKH

TexXHONOTMYECKHEe HHCTPYKIHH 1O JCHCTBHAM IIPH  OTKIIOHEHHH
IIApaMETPOB NPH NPOBEACHHH ATTECTAIMOHHBIX IPOLECCOB VISl KaXIoH
YCTAHOBKM  JKHAKOCTHOH  IIPENM3MOHHOH  00paGoTKM — H3ZCTHH
MHUKPO3JIEKTPOHUKU

OCHOBHBIE 3Tallbl TEXHOJIOTHICCKUX MapmpyToB HU3TOTOBJICHHUS
HHTErpaIbHBIX MUKPOCXEM

TpC6OBaHI/I${ CHUCTEMBI MEHC/DKMEHTA KaucCTBaA

TpeGoBaHMs OXpaHBl TPyJa M IIOXKApHOM 6Ge30omacHOCTH mpu paboTe Ha
06OpYIOBAaHAN JKUIAKOCTHOM MpelmU3MOHHOH 00paboTKM — H3/enui
MHKPO3JIEKTPOHUKH

KynsTypa NpOM3BOACTBA M BaKyyMHas THIHCHA IIPH IIPOH3BOJICTBE
U3JENHi MEKPOIJIEKTPOHUKH

HOpSIJIOK OoKa3aHHn:Ad HCpBOﬁ IOMOIIA IOCTpadaBIICMY Ha IMPOU3BOACTBC
I/I3JICJ'II/II71 MHKPOOJIEKTPOHUKH

Jlpyrue xapakTepHCTHKH

3.2.3. Tpynosas pyHKIHUsA

[TpoBeneHue pecTaBpalun

BCIIOMOTATENbHBIX IJIACTHH Ha

aBTOMATHYECKHUX H VposeHsb
HaumenoBanue IOJTlyaBTOMaTHYECKHX YCTaHOBKax Kox | B/03.4 (noxypoBeHs) 4

XKHAKOCTHOM MPEU3NOHHOMN KBa/IM(UKALIH

00pabOTKH H3ICIHM

MHKPO3JIEKTPOHHKHA
Mponsmsne TYAM | Opyas X | S

Kon PernctpalldOHHBIN
OpHUryHalia HOMEP
npodeccHoHAILHOTO
craHaapTa

Tpynoseie pelicTBusA

[logroroBKka K  BBIIOJIHEHWIO  pPECTaBpallMOHHOrO  Iponecca
BCIIOMOTATEJIbHBIX IJIACTHH Ha aBTOMAaTHYECKUX M IIOJTyaBTOMATHYECKUX
YCTaHOBKaxX  JKHAKOCTHOM  IPELM3MOHHOH 00paboTKu  M3IeNHii
MHKPO3JIEKTPOHUKH

[IpoBesieHne omnepalMii pecTaBpalyl BCIOMOraTeNIbHBIX IUIACTHH Ha
ABTOMATHYECKUX M IOJyaBTOMATHYECKHX YCTAHOBKAX KHIKOCTHOH
NPENU3HOHHON 00pabOTKH H3EIHMi MUKPOIICKTPOHUKH

OnpeneneHHe OCTATOYHOHM TOJHIUHBEL TEXHOJOTHYCCKOro CJod Ha
yCTaHOBKaxX M3MEpPCHWA TOJIHH IpH IPOBEACHHH peCTaBpallii
BCIIOMOTaTCIBHBIX IIIACTUH

OmnpesienieHne OCTAaTOYHBIX Ae(EKTOB (4acTyil) Ha yCTaHOBKE KOHTPOJIS
feekTHOCTH Ui IUIacTHH 6e3  cGopMHpPOBaHHOTO PHCYHKa IpH

NPOBCACHUH pecTaBpallin BCIIOMOTaTCNIbHBIX INTACTHH
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IIpoBeeHHe IOBTOPHBIX 3aMEPOB Ha BCIIOMOTraTENbHBIX [UIACTHHAX ITOCIIC
NPOBEIEHNS WX pPECTaBPallMH, KOHTPOIb COOTBETCTBUs IIOJYYeHHBIX
pe3ynbTaToB  HOpMaM  crlequHKanugm sl KaKIOoro  BUAa
BCIIOMOTATeNbHBIX IJIACTHH

CopTHpOBKa MIACTHH IO YPOBHIO AeheKTHOCTH i (POPMHUpOBAHHUS
HapTHii MOHUTOPHBIX IIIACTHH

Heo6xonuMblie yMeHH

PaboTath Ha YCTaHOBKE COPTHPOBKM IUIACTUH IIPH [POBEICHUM
pecTaBpallii  BCIOMOTATENbHBIX IUIACTAH HA aBTOMATHYECKUX H
MOIyaBTOMATMYECKAX  YCTAHOBKaX  JKMIKOCTHOH  NpPENU3HOHHON
00paboTKH H3AENHH MUKPODJIEKTPOHUKH

Ot6upaTh IIACTHHBI MU PECTaBpallid BCIOMOTATENbHBIX IUIACTHH HA
ABTOMATHYECKHX M IIOJIyaBTOMATHYCCKUX YCTAHOBKAX KHUAKOCTHOM
IpEUU3HOHHON 00pabOTKY H3ENUi MUKPOIJIEKTPOHUKH

Bpibupars MapuipyT pecTaBpalMd BCIIOMOTaTeNbHbIX IUIACTHH Ha
ABTOMAaTUYECKMX M IIOJyaBTOMAaTHYECKHUX YCTaHOBKAaX KHUIKOCTHOM
IPENU3HOHHON 00paboTKH W3/leNuii MMKpPOJJIEKTPOHHKA B CHCTEME
aBTOMATH3HPOBAHHOTO YIPABJIECHUS IIPOU3BOACTBOM

BrIOHpaTh eAUHUIBI 000PYI0BAHHU M PEXKHMBI OLIEPAIIHA B COOTBETCTBHU
C TEXHOJIOTHYECKON HOKyMeHTaluell IpH IPOBEJCHHH pecTaBpaluu
BCIIOMOTaTeILHBIX IIACTHH Ha aBTOMAaTUYECKUX M [IOJIyaBTOMAaTHIECKUX
YCTaHOBKAaX  JKHAKOCTHOM  NpPEIH3HOHHOH  0o0paboTku — H3menui
MHKPO3JIEKTPOHUKH

[IpousBoauTh MOpeABapUTENbHBIE 3aMEphl HAa  PECTAaBPUPYEMBIX
BCIIOMOT'aTeJIbHBIX INIACTHHAX

3amyckaTh pEUENT CTPABIMBAHHS TEXHONOTHYECKOTO CJIOS H/WIIHA
XUMMYECKOH OYHMCTKY MPH MPOBEAECHNH PECTaBpalliil BCIIOMOTATEIbHBIX
IUIACTHH Ha aBTOMATHMYECKHX M II0JIyaBTOMATHYCCKUX YCTaHOBKax
KHUAKOCTHOM IPEUU3HOHHON 00pabOTKM M3JIETHi MUKPOIJICKTPOHHKH

BhIrpyXaTh pecTaBpUpyeMble IUIaCTHHBI M3 YCTAHOBKH JKHIKOCTHOM
NpeNU3HOHHON 00pabOTKM M3IEINi MUKPOIJICKTPOHUKH

PaGoraTh HAa aBTOMATHYeCKHX W HOIyaBTOMAaTHYECKMX YCTaHOBKAX
JKHAKOCTHOM NPEnH3HOHHON 0OpabOTKH NP MPOBEICHUM pecTaBpaliy
BCIIOMOTATEJIbHBIX IUIACTUH

PaGoTaTh HA YCTAaHOBKE KOHTPONS Je(eKTHOCTH M IiuacTuH 0e3
cOpPMHpPOBAaHHOTO  pPHCYHKa  NpPH  NPOBEACHHH  PEeCTaBpalllH
BCIIOMOTATEJIHBIX TUIACTHH

Pabortarh Ha YCTaHOBKaX U3MEPEHUS TOIIHH HCIIPOBOAAIIMNX CJIOCB IIPH
MIPOBCACHUH peCTaBpallin BCIIOMOTATCIBHBIX INIACTHH

CoprupoBaTh IUIACTHHBI 1O YPOBHIO JE€(QEKTHOCTH NpPH MPOBEACHHH
pecTaBpalMy BCIIOMOTaTeIbHbIX [IACTHH

CobmoaaTh NPOU3BOACTBEHHYIO M TpPYAOBYIO JUCUMIUIMHY, IpaBuia
BHYTPEHHETO TPYJAOBOTO pacropsiika, TpeOoBaHHs OXpaHBI TPYZa,
TIPOM3BOCTBEHHOM CAHUTAPUH U SIEKTPOHHOM THTHEeHbI IPU TPOBEICHAN
pecTaBpalii  BCTIIOMOTATEIbHBIX IUIACTWH HAa ABTOMATHYECKMX M
[IOyaBTOMATHYECKUX ~ YCTAHOBKAX  OKMIKOCTHOH  IpPCLH3HOHHOM
00pabOTKH H3AENNI MUKPOSJICKTPOHUKH

HeoOxoauMele 3HAHUSA

HpaBI/IJ'Ia pa60TBI B UHCTOM HNpPOHU3BOJACTBCHHOM TOMCIICHMA IIPH
IIpOU3BOACTBE 1531 (15071 MHKPOSJICKTPOHUKH

[IpaBuna paGoOTHI C aBTOMATH3HPOBAHHON CHCTEMOH YNPaBICHHS
IPOM3BOJICTBOM H3/IETHH MUKPOIJICKTPOHHKH

IIpaBmwia oGpamieHHs C KPEMHHMEBHIMH IUIACTHHAMH, KacCeTaMH H
KOHTEHHEpPaMH JUIsi MX XPaHEHHs M TPaHCIIOPTHPOBKM IIPH NMPOBEICHAN
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pecTaBpalldi  BCIIOMOTATENBHBIX IUIACTHH Ha AaBTOMATHYCCKHX H
OJyaBTOMATHYECKMX  YCTaHOBKaX  JKHAKOCTHOH  NpPENU3HOHHON
00paboTKU U3ETNH MHKPOJIEKTPOHUKI

IIpaBuna BBoAa HH(OpPMANUK O IPOBEJECHHOM ONEPAIIMH 0 PECTaBPaluy
BCIIOMOTaTeNIbHBIX IIACTHH HAa aBTOMAaTHYCCKUX H IOJTyaBTOMATHICCKUX
YCTAHOBKAaX  JKHIKOCTHOH  HPEIM3MOHHOM  00paboTkv — m3zenui
MHKPO3JIEKTPOHUKH

TTopsaok pa3GpakoBKH BCIIOMOTaTebHBIX IIaCTHH NEPe]] pecTaBparyuent
Ha aBTOMATHYECKMX H IIOJ[yaBTOMATHYECKMX YCTAHOBKAX >XMIKOCTHOM
NPELU3HOHHON 00paboTKM H3JEeNui MHKPOIJICKTPOHHKH W OTIPABKU
TUIACTUH Ha peEreHepaluio

Tunel mapTHii BCIIOMOTaTeNBHBIX IUIACTHH (MCTOYHHKH, MOHHMTOPHBIC,
HAKOIMTENH, pECTaBpUpyeMble, OaacTHBIC, KBATH(HMKAIIHOHHEIE),
HCTIONB3YEMBIX [P MPOBEJCHUH pPECTABPallMd HAa ABTOMATHYECKHX H
IIOTyaBTOMATHYECKHX ~ YCTAaHOBKAaX  JKHIKOCTHOH  IPEIM3HOHHON
00pabOTKH M3/1ETHIA MHKPOSJIEKTPOHHKH

HopMbI KOHTPONSA 17 KaXKIOro BHJA BCIIOMOTATENbHBIX IUIACTHH NPH
IIPOBEICHUH HX pecTaBpaluH

KyinTypa mpoW3BOACTBA M BAaKyyMHasd TIHMIHEHA IPH IMPOBEACHHH
pecTaBpaldd  BCIIOMOTATENbHBIX IUIACTHH Ha aBTOMATHYECKHX H
MOJyaBTOMATHYECKHX  YCTAHOBKAX  JKHIKOCTHOM  NPEHU3HOHHON
00paboTKH N3AENTHH MUKPO3JIEKTPOHUKH

Jlpyrue XxapakTepuCTHKH

IV. CBegennsi 06 opraHu3auusax — pa3padoruukax npogeccHoHaIbHOr0 CTAHAAPTA

4.1. OTBeTCTBEeHHAS OPraHM3alHA-Pa3padoTYHK

®on HHPPACTPYKTYPHBIX ¥ 00pa3oBaTeIbHBIX Iporpamm, ropox Mocksa

['eHepaIbHBIN JUPEKTOD

TuroB Pycnan Bagumosuy

4.2. HauMeHOBaHHUA OPraHu3aNHii-pa3spadoTuuKOB

AxumonepHoe 06mecTBo « MHKpoHY, ropot MockBa, ropoz 3eneHorpaj

DO |

AxtonepHoe obmecTtBo «Hay4Ho-HCCIeR0BaTENECKHIA MHCTHTYT MOJICKYJIAPHOH 37IEKTPOHUKH,
ropoa Mocksa, ropoj; 3eJI€eHOrpaj

(OS]

HekoMMep4eckoe NapTHepCTBO «MeskoTpaciieBoe 00beIMHEHHE HAHOMHTY CTPUIY, Topox MockBa

4 ®denepanpHOE IOCYIApPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YIPEKIECHHE BRICILETO oOpa3oBaHus
«Poccuiickas akaeMHs HAPOIHOTO X034iCTBa M rOCyAapCTBEHHOM ciyxOb1 nipu [Ipesunente
Poccuiickoit ®egepanun», ropox Mocksa

! O6mepoccuiickuii KnacCu(pHUKaTOp 3aHATHIA.

2 OGmepoccuiickuii KiacCHPUKATOp BUIOB IKOHOMHYECKON NEATETLHOCTH.

3 [pukas Muntpyza Poccun, Munsapasa Poccuu ot 31 nexabps 2020 . Ne 988H/14201 «O06 yTBEepKIEHUN NEPEUHA BPEeIHBIX
¥ (WiM) ONACHBIX TPOM3BOACTBEHHBIX (JaKTOPOB W DabOT, NPH BBHINONHEHAH KOTOPBIX TPOBOIATCA o0sA3aTENbHBIE
NpeJBAPUTENbHbIE MeAMUMHCKAE OCMOTPE TPM NOCTYIUIEHMH Ha paGoTy M MEPHOAMMECKHME MEIHUMHCKHE OCMOTPRD
(3apeructpuposan MumntoctoM Poccuu 29 smBaps 2021 r, perucTpaumonHbiii Ne 62278); npukas Munsapasa Poccun
ot 28 smBaps 2021 r. Ne 291 «O6 yrsepxaeHun [lopska npoBeneHus 00A3aTeNbHBIX NPEABAPUTENBHBIX H NEPHONMIECKUX
MeIUIMHCKUX OCMOTDPOB PaGoTHHKOB, NPEAyCMOTPEHHBIX HacThiO 4eTBEpTOH craThu 213 Tpyaosoro xojekca Poccuiickoit
denepaluu, NEPedYHs MEIMUMHCKHX MPOTHBONOKA3aHWA K OCYHIECTBICHHIO paboT ¢ BpemHBIMM M (MJIM) ONACHBIMH
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IPOU3BOACTBEHHLIMH (HAaKTOpaMHy, a Takke paboTaM, IIPU BLIIOIHEHHH KOTOPBIX IPOBOAATCA 06A3aTeNbHbIC PEABAPHTENbHbIC
¥ TIEPHOMYECKHE MeIMLIMHCKIE OCMOTPBI» (3apeructpuposan Mumtoctom Poccun 29 smsaps 2021 r., perucTpalMOHHbIH
Ne 62277).

4 [Toctanopnenue IIpaBurenscta Poccuiickoit @enepauuu ot 24 nekabps 2021 r. Ne 2464 «O nopsiake o6y4eHus IO OXpaHe
TpyZa M IPOBEPKH 3HaHMs TpeGoBaHmit oxpaubl Tpyaa» (Cobpanue 3axoHomatenbctsa Poccntickolt ®enepammu, 2022, Ne 1,
ct. 171).

S EquHblil TapHHO-KBATM(HUKAMOHHbIH CIPaBOYHUK paGoT M mpodeccuii paGounx, Beimyck 20, pasaen «O6uue npodeccun
[IPOM3BOICTBA U3/IETTHI 3IEKTPOHHOM TEXHHUKI.

¢ O6mepoccuiickuii knaccudukarop npodeccuii paGodux, H0KHOCTEN CIyKAIMX U TAPUPHBIX PA3PSIOB.

7 O6mepoccuiickuit kmaccudukarop crenuaibHocTel 1o 06pa3oBaHuUIo.




