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I. O01mue cBenenus

[IpoBenenue nporeccoB KUAKOCTHON MPEIU3UNOHHON 00pabOTKI 40.235
IMOJIYITPOBOAHUKOBBIX INIACTHH B IIPOMU3BOJCTBC I/ISI[GJ'II/II\/JI MHKPOISJICKTPOHUKHA
(HanMeHOBaHME BUAA IPOPECCHOHANBEHON JEeSITETEHOCTH) Kon

OcHoBHas Ocjib BUaa HpO(I)GCCPIOH&J'ILHOI’I ACATCIIbHOCTH

OCYH_ICCTBJ'ICHI/IG NMOATOTOBKH MOBCPXHOCTH MOJYIIPOBOAHHUKOBBIX IIJIACTUH MCTOAOM JKUJIKOCTHOH
HpeI_II/I3I/IOHHOI>'I O6pa60TI(I/I Ha aBTOMAaTUYCCKHX U MMOJTYAaBTOMATUYICCKHUX YCTAHOBKAX IJIA JadbHEUIIEro ux
HCIIOJIb3OBAHUA B MapIpyTax U3roTOBJICHUSA 151691 (50705 MHKPOI3JICKTPOHUKHA

I'pynma 3ansaTuit:

3133 OrnepaTopsl O yIPABIECHUIO 3139 TexHukH (onepaTopsl) MO
TEXHOJIOTHYECKUMH MTPOLIECCAMU B YIIPaBJICHUIO TEXHOJIOTHYECKUMHU
XUMHUYECKOM IIPOU3BOJCTBE IIPOLIECCAMU, HE BXOSIINE B IPyTHE
TpyTMIIbI
(xom OK3) (HanMeHoBaHUE) (xox OK3) (HamMeHoBaHUE)

OtHeceHue K BuaamMm 3KOHOMHUYECKOM JACATCIIBHOCTH

‘26. 11.3 ‘HpOI/ISBOl[CTBO UHTErPAIbHBIX 3JIEKTPOHHBIX CXEM




(xom OKB3) (HanMeHOBaHWE BUJa SKOHOMHYECKOH EeATETHHOCTH)



II. Onucanue TPya0BbIX PyHKIMHA, BXOAAIIUX B MPO(ecCHOHATBHBINA CTAHAAPT ((PYHKIMOHAILHASA KAPpTAa BUAA
npo¢ecCUOHATBLHOM 1eATeIbHOCTH)

O0600u1eHHBIE TPYIOBbIE PYHKIUU

TpynoBsie QyHKINU

YPOBEHb
KOJT HAaNMEHOBAHUE YPOBCHb HaNMEHOBAHUE KOJI (motypoBeHb)
KBaTM(UKAITTH KBanH(uKALH
A | KunkocTHas npeuu3noHHas 4 [IpoBeaeHue onepanuii )UAKOCTHOW MPEIU3HOHHONW 00pabOTKH A/01.4 4
00paboTKa IPOAYKTOBBIX IUIACTUH HA MIPU TIPOU3BOJICTBE M3ACIHN MUKPOIJIEKTPOHUKH
aBTOMATHYECKHUX U KonTposib kauecTBa npoBeAeHUS Olepalfil )KUIKOCTHOM A/02.4 4
MOJIyaBTOMaTUYECKUX YCTAaHOBKAX MPEIU3HOHHON 00paOOTKH U3IEITHI MUKPOIJIEKTPOHUKH
B |’KuakoctHas npenu3noHHas 4 [ToaroroBka BCIIOMOraTEIbHbBIX IJIACTUH U BBIMIOJIHEHUE ONIEpalluid B/01.4 4
00paboTKa BCIOMOTaTeIbHBIX TUTACTHH aTTeCcTalliy yCTaHOBOK JKUJKOCTHON MPEIU3HOHHONW 00paboTKu
Ha aBTOMATUYECKUX U W3 MUKPOIJICKTPOHUKHU
[10JIyaBTOMaTUYECKUX YCTAHOBKAX BrinonHenue neficTBU IpU OTKJIIOHEHUU PE3YJIBTATOB aTTECTalUN B/02.4 4
YCTaHOBOK HUKOCTHOM MPEU3UOHHON 00pabOTKH U3IeTui
MHUKPOIJIEKTPOHUKU OT KOHTPOJIBHBIX TPAHUIl 3HAUCHHI
rapamMeTpoB
[IpoBenenue pecraBpaniy BCIOMOTaTENbHBIX IUIACTHH HA B/03.4 4

aBTOMATUYECKUX U MOJIyaBTOMAaTHYECKUX YCTAaHOBKAX >KUIKOCTHON
MPELM3UOHHON 00pabOTKH U3AETUIl MUKPOAJIEKTPOHUKHI




I11. XapakrepucTuka 00001ieHHBIX TPYAOBBIX GyHKIMIT

3.1. O0o0menHas TpyaoBasi pyHknus «7’KuakocTHasi npenqu3MOHHAsi 00pad0TKa NPOAYKTOBBIX
IUIACTHH HA ABTOMATHYEeCKHUX M NMOJTyaBTOMAaTHYEeCKUX YCTAHOBKAaX»

HaumenoBanue

[Ipoucxoxnenre 06001IEHHOM
TPYI0BOI QYHKINH

JKunkoctHast mpenn3noHHas oopaboTka
MMPOAYKTOBLIX IINIACTUH Ha Kox A YPOBCHL 4
ABTOMAaTUUYCCKUX U HOJIyaBTOMaTI/I‘-IeCKI/IX KBaHH(bHKaHHH
YCTaHOBKaX
Opurumas X 3auMCTBOBaHO U3
OpUTHHAJA
Kon PeructpannonHsiit Homep
OpHUTHHAIA po(heCCHOHATHHOTO
cTaHaapTa

Bo3MmoxHbIe HAUMEHOBAHHUS
JOJDKHOCTEH, mpodeccuii

Omneparop KUAKOCTHBIX IPELU3UOHHBIX 00paboTOK 4-r0 paspsaa
Omneparop Mper3nOHHOTO TpaBJeHus 4-T0 pa3psaaa
Oneparop KUAKOCTHOTO MPEIU3NOHHOTO TpaBlieHUs 4-ro pa3psaa

TpeboBanus kK 00pa30BaHUIO
U 00yUYEHUIO

Cpennee mpodeccnonanbHoe 00pa3oBaHue — MPOrPAMMBbI TOATOTOBKHU
KBTM(ULIMPOBAHHBIX PA00UUX, CITY>KAIINX

TpeboBaHMs K OIIBITY
HPaKTUYECKOIl paboThI

OcoOsle yciioBus J0IycKa K
pabore

[TpoxoxkaeHue 00g3aTeNbHBIX IPEIBAPUTEIBHBIX U MEPUOTNIECKUX
MEJIUILINHCKUX OCMOTPOB

[TpoxoxkaeHune oOydeHus 10 OXpaHe TPyAa U IPOBEpKa 3HaHUI TpeOOBaHUN
OXpaHbl TpyAa

[pyrue xapakTepUCTUKH

JononaurensHoe mpodeccuoHaIbHOEe 00pa30BaHUE — IPOrPAMMBI
ITOBBIIIICHUA KBaJ'II/I(l)I/IKaIII/II/I HEC PCKEC, UEM OJIMH pa3 B IIATh JICT

JlononHuTEbHBIE XapaKTEPUCTUKH

HaumenoBanue 6a30Boii rpynmsl, JOHKHOCTH
HaunmenoBanue nokymeHnra Kon

(mpodeccun) WM CienUaIbHOCTH

OK3 3133. Omneparopsbl MO yNpaBICHUIO TEXHOJIOTHYECKUMU
IpoLeccaMy B XUMHUYECKOM MTPOU3BOJICTBE

ETKC nmn EKC § 134 TpaBUIBLIMK IPEUNU3MOHHOTO TpaBJIeHUs 4-Tr0 paszpsaa
OKIIATP 19190 TpaBUIBIIMK NIPEU3UOHHOTO TPABJICHUS
OKCO 2016 2.11.01.09 Onepatop MUKPO3JIEKTPOHHOTO MPOU3BOICTBA

3.1.1. Tpynosasi pyHKuusA

HanmeHoBanue

[IpoBenenune onepanuii KUIKOCTHON
MPEM3UOHHOI 00paboTKH MpH
MPOU3BOCTBE U3JETUN
MHUKPO3JIEKTPOHUKHU

YpoBeHb
KBaJTU(UKAIHH

Kox A/01.4

[Ipoucxoxaenre 06001IeHHOM

Opuruzan X |3aumcrBoBaHo U3 ‘

1525




TPYIOBOH (YHKIMH

| opuruHama | |

Kon PeructpanuonHsiit Homep
OpHUTHHAIIA npodeccHOHATEHOTO
cTaHaapTa

TpynoBsie 1eicTBUS

HOI[FOTOBK& K IIPOBCACHHNIO TCXHOJOIHYCCKOrI'o Impouecca )KI/II[KOCTHOI\;I
HpCHH?;PIOHHOﬁ O6pa6OTKI/I IMPOAYKTOBBIX INIACTUH HAa aBTOMaTHYE€CKUX U
IMOJIyaBTOMAaTHYCCKUX YCTaHOBKax

OCYHICCTBJ'IeHI/Ie BXOJa B CUCTEMY aBTOMATHU3UPOBAHHOI'O YIIPABJICHUSA
IMPOMU3BOJACTBOM U 3allyCK IIapTHUU IIPOAYKIIUN B COOTBETCTBUU C
TEXHOJIOTHYCCKHUM MapipyToM IIpOU3BOJACTBA PI3,Z[€JIPII>'I MUKPOIJICKTPOHUKHU

3arpy3ka IpoayKIHH B TEXHOJIOTHYECKOE 000PYJ0BAHUE B PYYHOM H
ABTOMAaTHYECKOM PEXUME

[IpoBeaeHME TEXHOIOTUYECKOTO MPOIIeCcCa KUIKOCTHON MPEIM3UOHHOM
00pabOTKM MPOAYKTOBBIX TUTACTUH Ha aBTOMATHICCKHUX U
MOJIyaBTOMAaTHYECKUX YCTAaHOBKAX

KOHTpOIIb MIacTHH MOCIIe MPOBECHUS ONIepalluy KUAKOCTHOM MPEIM3UOHHOM
00paboTKH, craya 00pabOTaHHOHN MPOIYKIUU

BBoa nHdopManuu o mpoBeaeHHOM IPOLecce KUAKOCTHON MPEeU3HOHHON
00paboTKU U3eNHNii MUKPOITIEKTPOHUKH B CUCTEMY aBTOMATU3UPOBAHHOTO
yIOpaBlIeHUs IPOU3BOACTBOM

3aroyHeHHE COMPOBOIUTENFHBIX JIUCTOB M pabouuX KypHAIOB, 0(hopMIIeHHE
3amuceil JaHHBIX O MIPOBEICHUU OIePaluy JKUIKOCTHOU MPEIN3NOHHON
00paboTKH B MapIIPYTHYIO KapTy U JKypHAJI epelaud CMEHbI

[TepeBoa mapTHu MPOAYKTOBBIX IUIACTHH, IPOLIEIINX KUIKOCTHYIO
MPELU3UOHHYI0 00pabOTKY, Ha CIEAYIOILYIO ONEepalfio U3rOTOBICHUS
W3/1eNTMi MUKPOAJIEKTPOHUKHU B CUCTEME aBTOMATU3UPOBAHHOIO YIIPABICHUS
MIPOU3BOJCTBOM

[ToxroroBka pabodero MecTa JIo MPOBEJACHUS OTICPAIIUH YKUIKOCTHOM
MIPEIU3UOHHON 00paboTKH 1 yOOopKa pabouero MecTa 1mocje mpoBeIeHUs
onepauuii

HeobOxonumelie ymeHust

PaGoraTh B cucTemMe aBTOMaTU3UPOBAHHOTO YIIPABJIEHUS TPOU3BOJCTBOM
W3J1eIINIA MAKPOJIEKTPOHUKHU

ITpoBepsATh cTaTyc 000py10BaHUS AT IPOBEACHUS ONEepaLuil )KUIKOCTHON
PEUU3NOHHON 00pabOTKU U3/l MUKPOIJIEKTPOHUKU

[TpoBepsATs mapTHIO MPOAYKLINH, BHIOPAHHOM B paboTy, Ha COOTBETCTBHE
UH(OPMAILIUU CUCTEMBI aBTOMATU3HUPOBAHHOTO YIIPABJIEHUS POU3BOJICTBOM
IIPU U3TOTOBJIEHUH U3AETUI MUKPOIEKTPOHUKHI

3amyckaTh perenT o0paboTKH MPOAYKTOBBIX TUIACTUH HAa YCTAaHOBKE
KHUJIKOCTHOM MPEIM3UOHHON 00pabOTKHN U3AETUIl MUKPOAJIEKTPOHUKH (B
PYYHOM U B aBTOMaTHYECKOM PEXHME)

[TpoBOAUTH MPOTIECC KUAKOCTHON MPEITU3HOHHON 00paOOTKH M3IETHiI
MHKPOIJIEKTPOHUKHU B PYYHOM M aBTOMAaTHYECKOM PEKUME

Brirpyxarte naptiun 00paboTaHHBIX IIACTUH U3 YCTAHOBKH JKUAKOCTHOM
PEU3NOHHON 00pabOTKU U3/IeNTUIl MUKPOIJIEKTPOHUKU

BriOupats B paboTy napTHIO MPOJYKTOBBIX IJIACTUH M3 CIIMCKA B CMEHHOM
3aJJaHMH B COOTBETCTBUH C IPUOPUTETAMHU 00pabOTKH, TpeOOBAHUSIMHU
MEKOTEPAIMOHHOTO BPEMEHH XPaHEHHS, PEKOMEHIAIMSIMHA CUCTEMBI
ABTOMATH3UPOBAHHOTO YIPABJICHUS IPOU3BOJICTBOM, YKa3aHUSIMHU
HayaJIbHUKA CMEHBI IPONU3BOJICTBA U3AETHIH MUKPOIIICKTPOHUKI




PaboTaTh ¢ miiacTuHamMu B KOHTEHHEPAX, 3arpy30UYHBIMU YCTPONCTBAMHA
ABTOMATH3UPOBAHHOTO 000PYI0BaHMS KHUIKOCTHOM MPELU3UOHHOM
00paboTku

3amyckath peuent o0paboTKU NapTUU MIACTUH HETIOCPECTBEHHO Ha
YCTaHOBKE >KUAKOCTHOM Mpenu3noHHON 00pabOTKu, MO0 C MOMOIIBIO
CKaHepa, MOCIeA0BATEIHbHO CYMTHIBAS IITPUXKOIBI, THOO C TOMOIIBIO
cMmapTdoHa, MoCcIe0BaTeILHO CUUTHIBAS PAHOMETKH

OcyniecTBIsITh KOHTPOIb paboThl 000PYAOBaHUS 110 MPOBEICHHUIO OTIepaIui
YKUJIKOCTHOH MPEIU3HOHHON 00pabOTKH U3/IEINH MUKPOIJICKTPOHUKH C
MTOMOIIBIO YCTPOMCTB 0TOOpakeHHsI HHGOpMAIK (MOHUTOPOB)

BoInonHATh AelicTBUS PU BOSHUKHOBEHUU HEIITATHBIX CUTYalluil Ha
000pyA0BaHUH KHUIKOCTHOU MPEIM3UOHHOM 00pabOTKH U3Aenuit
MUKPO3JIEKTPOHUKH

Oxka3pIBaTh MEPBYIO MOMOIIb IOCTPAAaBIIEMY Ha IPOU3BOJICTBE

HeoOxonuMele 3HaHUS

[TpaBuiia BBOAa nH(pOpMAIMK B aBTOMAaTH3UPOBAHHYIO CUCTEMY YIIPaBJICHUS
MPOU3BOACTBOM IPHY MPOBEICHUU ONEpalMid )KUJIKOCTHON PEUU3UOHHOMN
00pabOTKM 3TN MUKPOIIEKTPOHUKH

HpaBHna BCACHUA 3amnucei B COHpOBOHHTeHLHOﬁ AOKYMCHTallu B
COOTBETCTBHUM C CUCTEMOM MCHCIPKMCHTA Ka4CCTBA OpraHru3aliunu

[Topsimok nericTBU pyU COOMHBIX CUTYaIlMAX HA aBTOMATUYECKUX U
MOJTyaBTOMaTUYECKUX YCTAHOBKAX YKUJIKOCTHOW MPEM3MOHHON 00paboTKH
U3JIeITU MUKPOAJICKTPOHUKHU

YcnoBus, TpeOyemble 1711 00pabOTKU MPOTYKIIUU U BBITOJTHCHUS
TEXHOJOTMYECKUX OIepaliil )KuIKOCTHON Npelnu3nOHHONW 00paboTKu
U3JIEIUMA MUKPO3JIEKTPOHUKH

TexHonornueckas JOKyMEHTAIMs (ONEepalOHHbIE U YHUBEPCAJIbHBIE KapThl,
WHCTPYKIIMHN) TIO IPOBEJICHUIO TEXHOJIOTHYECKUX OMEpaIiui KUAKOCTHOM
MPELM3UOHHOM 00pabOTKM Ha CHEHATN3UPOBAHHOM 000pYy1I0BaHUHU

OCHOBHBIE 3TaITbl TEXHOJIOTHYECKUX MapuIpyToB U3TOTOBJICHHUA
HHTCIrpaJIbHBIX MUKPOCXEM

HJIaHI/IPOBKa YUCTOI'O0 MPOU3BOACTBCHHOI'O ITIOMCHICHUA U PACIIOJIOKCHHUC
TEXHOJIOTHYCCKOT'O O60py,Z[OBaHI/I$I

[TpaBuiia pabOTHI B UMCTOM MPOU3BOACTBEHHOM MOMEIICHUH TP POBEICHUN
ornepanui >KUAKOCTHON MPEU3UNOHHON 00pabOTKU U3AETHM
MUKPOIJIEKTPOHUKHU

[TpaBuna oOparmieHus: C KpEMHUEBBIMU TIJIACTUHAMU, KaCCETaMH U
KOHTEWHEepaMH ISl ©X XPaHEHHS U TPAHCIIOPTUPOBKH TIPH MPOBEJACHUHN
OTIEpAIIHi KUJIKOCTHON MIPEIM3NOHHON 00pabOoTKH U3AeInid
MUKPO3JIEKTPOHUKHU

HanmMeHnoBaHuS ¥ CBOMCTBA XUMHUYECKUX MAaTEPUATIOB, UCIIOJIb3yEMBIX TIPH
MIPOBEICHUH MPOIECCOB KUIKOCTHOU MPEIU3HOHHON 00pabOTKU M3IETHit
MHUKPOIJICKTPOHUKHU

®dakTOphI arpecCUBHOCTH aKTUBHOM Cpefibl (COCTaBbI TPABSIINX PACTBOPOB,
COOTHOILIEHUSI 00BEMHBIX YaCTe KOMIIOHEHTOB B PaCTBOPE, KOHILIEHTPALIUU
XUMHYECKHX peakTUBOB, pH pacTBopa, TeMiiepatrypa, BpeMsi BO3JAeHCTBHUS),
BIIMSIIOIME HA IPEU3UOHHOCTD KUAKOCTHBIX 00paboTOK

OmnacHble U BpeaHbIe (PAKTOPHI arpeCCUBHBIX CPEJ, UCIIOIB3YEMBIX IPH
MIPOBEICHUH OTEepaIliid KUIKOCTHOW MPEIU3HOHHONW 00pabOTKH U3IeTui
MHUKPOIJICKTPOHUKHU

XapaKTepI/ICTI/IKI/I TCXHOJIOTHYCCKUX CPC, BIUAIOMINC HA NOCTHKCHUC




HEO0OXOAMMOM TOYHOCTH TMPOIIecca KUIKOCTHON MPEIM3NOHHON 00paboTKH
U3J1eIIUIA MUKPOJIEKTPOHUKHU

[TpaBuia Ge30macHO pabOTHI C KUIAKHMUA XUMUYECKUMHU PEAKTHBAMHU TIPU
paboTe Ha aBTOMAaTHYECKUX U TOJTYyaBTOMATHUYECKUX YCTAHOBKAX JKUIKOCTHOU
MPEIU3HOHHON 00pabOTKH

[TpaBuiia TEXHOJIOTMYECKOM TUCHUIUIMHBI, IPEAYIPExAaAI0IIne
BO3HUKHOBEHHUE A€(PEKTOB MPEIU3NOHHOMN KUIKOCTHONH 00pabOTKU Npu
MIPOU3BOJICTBE U3ACINN MUKPOIIEKTPOHUKU

[Tpuuunsl nedexkroodpazoBanus (cO0 B pabore 0bopyaoBanus, paboTa Ha
HEaTTECTOBAHHOM 000PYOBaHHH, MI0/Ia4a HEKAUYECTBEHHBIX
SHEPTOHOCHUTEIICH, HeTTPAaBUIILHBIN BBIOOD pererTa) Ipy MpoBeIeHUN
OTIEpAIIM JKUIKOCTHON MPEIM3NOHHON 00paboTKH

Kpurepuu kadecTBa npouecca *)HIKOCTHON MPEIM3HOHHON 00paboTKH
(ToNIIMHA CTPABIMBAEMOrO €05, JUHEWHbIE pa3Mepbl BBITPABICHHbBIX
o0acTeil, 0TCyTCTBHE OCTAaTKOB (DOTOPE3UCTA U TIOJIMMEPHBIX OCTATKOB Ha
IUIACTHHAX, OTCYTCTBHUE J1e(DeKTOB Ha TIACTUHAX)

[TpaBuiia noxapHOi 6€30MaCHOCTH IPH NPOBEIECHUU TEXHOJIOTUYECKOM
OTIepanyy KUIKOCTHON MPEIM3UOHHON 00pabOTKH

TpeboBaHus MPOU3BOACTBEHHON U TPYAOBOM JUCLUIUIMHBI, IPABUIIA
BHYTPEHHEI0 TPYAOBOI'0 pacnopsika, TpeOoBaHMs OXpaHbl TPy/a,
IIPOU3BOJCTBEHHON CaHUTAPUU U 3JIEKTPOHHOU T'MIMEHBI

OcCHOBBHI 00IIIeH XUMHUH B TIpejieIax orepanui )UuIKOCTHOW MPEIU3nOHHON
00pabOTKH U3IeTUH MUKPOAJICKTPOHUKY, HA3HAYEHUE U CBOMCTBA
MIPUMEHSEMBIX PEaKTHBOB

OCHOBHBIE TEXHUUECKUE XAPAKTEPUCTUKHU MOJyaBTOMAaTUUECKUX U
ABTOMAaTUYECKHUX YCTAHOBOK JJIsl MPOBEACHUS ONEPALUi KUJKOCTHOTO
HPELU3NOHHOTO TPABJIEHUS, YCTPOMCTBO YCTAHOBOK (00IIME CBEIEHUS) U
MIPUHIIMUIIBI KX PaOOTHI

Tpe60BaHI/IH CHUCTEMBI MCHCIP)KMCHTA KauCCTBa

Tpe60BaHI/I$I CHCTCMBI 3KOJOTUYCCKOI0O MCHEIKMCHTA U CUCTCMBbI
MCHCIPKMCHTA HpOH?;BOJICTB@HHOﬁ 0e30IaCHOCTH U 300pPOBbiA

Tpe60BaHI/IH, NpEABABISACMBIC K YCIIOBUSAM IIPOU3BOJACTBA U3IETUN
MHKPO3JICKTPOHUKHU

KynbTypa npousBoacTBa 1 BaKyyMHasi TUTHEHA B IIPOU3BOJICTBE U3JEIUI
MHUKPO3JIEKTPOHUKH

ITopsinok oka3zaHusI IEpBOM MTOMOIIHN ITOCTPAIABIIEMY HA IPOU3BOACTBE
W3J1eNINIA MAKPOAJIEKTPOHUKHN

Oco0ble ycIIoBUS I0ITyCKa K

pabore

Jpyrue xapakTepucTHKH

3.1.2. TpynoBas pyHKuus

HanmeHoBanue

IIpoucxoxaeHune 0600IeHHOM

TPYAOBOH (HyHKIIHU

Kontposps kauecTBa npoBeeHUs
. o o YpoBeHb
onepanui )XKUIKOCTHON MPEIU3NOHHON Kon A/02.4 4

. KBaJTU(pUKAIHH
00pabOTKH U3IETUIl MUKPOIJICKTPOHUKHI
3anMCTBOBaHO W3
OpuruHan X 1525
OpHTHHaA




Kon Peructpannonusiii Homep
OpHUTHHAIIA npodeccHOHATEHOTO
cTaHaapTa

TpynoBsie 1eicTBUS

[TpoBeneHME BU3YaTbHOTO KOHTPOJIS 00pab0TaHHOW MPOTYKIIUH C
HCITOJIb30BaHUEM MHUKPOCKOIIa (MUKPOKOHTPOJIb) TTOCIIC TPOBEACHUS
OTIepalHil MPEeU3UOHHON KHUJKOCTHON 00paboTKH

M3mepeHue TONIIMH TEXHOJIOTHUECKUX CJIOEB MOCIIE MPOBEIACHHUS OTIEpaLuu
NPEIU3NOHHOTO TPABJICHHS CJIOS HA aBTOMAaTH3UPOBAHHOM M3MEPHUTEIHLHOM
000opy10BaHUM

Omnpenenenne OCTaTOYHBIX Ae(EKTOB (JACTHIL) C UCIIOIb30BAHUEM JIA3EPHBIX
AQHAJIM3aTOPOB [TIOBEPXHOCTU B aBTOMATUUYECKOM PEXHUME IPU pa30OpaKoBKe
pabouuX IJIACTHH, HOArOTOBJIEHHBIX K 3aIlyCKy Ha MapIIPYyT U3TOTOBJICHUS
u3Jenus

KOHTpOJIb TMHENHBIX pa3MEpPOB BBITPABJICHHBIX YYACTKOB I10CJIE MPOBEICHUS
OTIepalyy MPEU3UOHHOTO TPABJICHUS TIPU HAJTMYUH/OTCYTCTBHA MacKH Ha
CKaHMPYIOIIEM 3JIEKTPOHHOM MHUKPOCKOIIE B aBTOMaTHYECKOM PEKUME

[TpoBeneHne MaKpOUHCIIEKITNH JIMIIEBOM U 00pPAaTHON CTOPOHBI TIACTUHBI C
IEJIBIO BBISIBIICHUS LIAPAIINH, MATEH U KPYIMHBIX JePEKTOB TOCIIE TPOBEICHUS
orepanuii Mperu3nOHHON KUIKOCTHOW 00pabOTKM Ha pabOYMX TUIACTHHAX

Buecenue pe3ysbTaToB U3MEPEHHS U KOHTPOJIS Ka4eCTBA IIPOBEIACHUS
OTepanyy MPEU3NOHHON KUIKOCTHOW 00pa0OTKH B COMPOBOJUTEIBHYIO
JOKYMEHTALUIO HA U3JCIINE

Heobxonumelie ymeHus

PaGoTtath ¢ MHKPOCKOIIOM I TPOBCACHUS BU3YAJIIbHOT'O KOHTPOJIS ITapTUU
pa60‘{I/IX IIJ1aCTUH

PaGoTate Ha YCTaHOBKaxX U3MCPECHUS TOJIIIHUH TCXHOJIOTMYCCKUX CIIOCB I
KOHTPOJIA NPOBCACHUS onepaunﬁ MPEUU3NOHHOTI'O KUJAKOCTHOTO TPAaBJICHUA
IIJ1aCTUH

PaboraTpk Ha ycTaHOBKaX KOHTPOJIS JIMHEHHBIX pa3MEpPOB CTPYKTYp MpHU
IIPOBEACHUH Ollepaluii KUAKOCTHOTO MPEIU3NOHHOTO TPABICHUS IUIACTUH

PaboTaTh Ha a3epHBIX aHAIM3aTOPaX MOBEPXHOCTU NP pa3OpaKkoBKe
pabouMX IUIaCTUH, MOCTYMAIONIMX Ha MAapLIPYT U3TOTOBIECHUS U3JIEIUH
MUKPO3JIEKTPOHUKH

PaboTath ¢ mnacTuHamMH, KacceTaMu M KOHTEHHEpaMu 7Sl UX XpaHEHUs U
TPaHCIIOPTUPOBKHU

Paborats B aBTOMaTI/I3I/IpOBaHHOI7I CUCTCMC YIIPABJICHUS ITIPOU3BOACTBOM
56631 (S1105051 MHKPOIJICKTPOHUKU

3anmyckaTh U3MEPHUTENIbHBIE PELIENIThl Ha U3MEPUTENbHBIX YCTAHOBKAX JIM00
HEMOCPEACTBEHHO Ha YCTAHOBKE, IMOO C MOMOIIBIO aBTOMaTHU3MPOBAHHOM
CUCTEMBI yIIpaBJICHUsI IPOU3BOICTBOM MPU KOHTPOJIE KAYECTBA MPOBEACHHOMN
olepaluu >KUIKOCTHON MPEIM3UOHHON 00paboTKN

PaGoTaTh Ha 000pyI0BaHUU aBTOMATHYECKOTO TTOMCKA AeEeKTOB HA
IUTACTHHAX C TOIOJIOTHEH (TI0CTIe MPOXO0XKICHUS CTIICIIHATU3NPOBAHHBIX KYPCOB
00yueHust paboTe Ha YCTAaHOBKAX JTAHHOTO THIIA) ISl KOHTPOJIS KauyecTBa
MIPOBEJICHUS OTEPAIi MPEIM3UOHHOMN KUIKOCTHONH 00paboTKH

Cobuto1aTh TPOU3BOACTBEHHYIO U TPYAOBYIO AUCLHUILIUHY, IPaBUiIa
BHYTPEHHET0 TPYAOBOI'0 pacnopsaka, TpeOoBaHUs OXpaHbl TPy/a,
MIPOM3BOJICTBEHHOW CAaHUTAPUU U 3JIEKTPOHHOM TMTUEHBI IIPH OCYIIECTBICHUN
KOHTPOJIS KAYECTBA MPOBEACHHBIX ONMEPAINH KUIKOCTHOU MPEIIM3MOHHON
00pabOTKM U3JENUIl MUKPOIJIEKTPOHUKH




Oxka3bIBaTh MEPBYIO MOMOIIb TOCTPaAaBIIEMy Ha IPOU3BOJCTBE U3ACIUI
MHUKPO3JIEKTPOHUKHU

Heobxoanmble 3HaHUS

Bupl 1edeKToB MOBEPXHOCTH IJIACTHUH U KaXKOTO TEXHOJIOTHYECKOTO CIIOS
MOCJIC MPOBEACHUS OTIEPALMH KUIKOCTHON TIPEIM3UOHHON 00paboTKH

KonTtponupyemsie mapaMeTpsl U TPaHUIbI ClIEUU(DUKAITUHN OTIepaIiuii
YKUAKOCTHOM Mpenu3noHHONW 00paboTKU U3AEIUN MUKPOIICKTPOHUKU

ITpaBuiia paboTHI C aBTOMAaTU3UPOBAHHOM CUCTEMOH YIIpaBJICHUS
IIPOU3BOJCTBOM U3JEIUN MUKPOIEKTPOHUKHU

HpaBHna pa6OTBI B YHUCTOM IIPOU3BOACTBEHHOM IMOMEIICHHUHU ITPU
ITPONU3BOJACTBE I/ISIICJ'II/Iﬁ MHKPOIJICKTPOHUKHU

[TpaBuiia oOpatieHusl ¢ KPEMHHUEBBIMU IJIACTUHAMH, KacCETaMu U
KOHTEIHepaMu JIsl UX XpaHEHUsl U TPAaHCHIOPTUPOBKHU IIPH MPOU3BOJICTBE
U3JIETHI MUKPODJIEKTPOHUKH

[paBuia opopmieHus BBOIa HHOOPMALIMHU O IPOBEICHHOM ONepaIiu
YKHUJIKOCTHOH MPENN3UOHHON 00paboTKH

[IpaBuna 3KCITyaTaliii U PeXUMBI padOThl U3MEPUTEITHHOTO 000PYI0BAHUS
JUUISL KOHTPOJI KAYECTBA MPOBEACHUS ONEPALM )KUIKOCTHOM MPELU3NOHHON
00pabOTKM U3l MUKPOIJIEKTPOHUKH

[1nannpoBKa YMCTOTO MPOU3BOACTBEHHOTO IIOMEIICHHSI U PACTIONOKEHHE
HU3MEPUTEIILHOTO 000PYI0BaHUSI IIPOU3BOJICTBA U3ACIIUNA MUKPOIICKTPOHUKHU

OnepanoHHbIe YHUBEPCAIbHbBIE KAPThl HA U3MEPUTEIILHOE 000PYI0BaHHE
JUTSL KOHTPOJISl Ka4eCTBA MPOBEICHUS OTEepaIfii )KUAKOCTHOM MPEU3NOHHON
00paboOTKU U3ENHI MUKPOIIEKTPOHUKH

TexHu4yeckue XapakKTepUCTHKH, KOHCTPYKTUBHBIC OCOOCHHOCTH, PEIKHUMBI
paboTHI ¥ MIPaBUIIA SKCILTyaTallud 000PYIOBAHUS KHUIKOCTHOM MPEU3HOHHOMI
00pabOTKM U3JeNUIl MUKPO3JIEKTPOHUKH

TpebGoBaHus OXpaHbl Tpy/Ja U MOKapHOM 0€30IacCHOCTH MpH paboTe Ha
M3MEPUTEILHOM 000pYI0BaHUH ISl KOHTPOJISl Ka4eCcTBa MPOBEICHUS
ornepauui >KUAKOCTHON MPEM3NOHHON 00pabOTKU U3AETHM
MUKPO3JIEKTPOHUKH

[Topsinox nelicTBUi IpU COOMHBIX CUTYaLUsAX Ha METPOJIOTMYECKOM
000pyA0BaHUH JJI1 KOHTPOJISI KAUeCTBa MPOBEACHUS ONEpaluii KUIKOCTHON
MPELU3UOHHON 00padOTKM U3/1€TNIl MUKPOAJIEKTPOHUKHI

@u3nyecKre OCHOBBI METOJIOB KOHTPOJIS TOJIIIHH TEXHOJOTHYECKUX CIIOEB,
pa3MepoB CTPYKTYp U AePEKTHOCTH MOBEPXHOCTHU U3EIUN
MHUKPOJIEKTPOHUKHU

KOHTpOJ'IBHa}I KapTa U3aCiinsg MUKPOIJICKTPOHUKN

KynbTypa npou3BoACcTBa 1 BaKyyMHasi TUTUEHA B MPOWU3BOJICTBE U3IEITUIA
MHUKPOIJIEKTPOHUKHU

Tpe6OBaHI/I${ CHCTCEMBI MCHCIP)KMCHTA KauycCCTBa

HOpﬂI[OK OKa3aHus HCpBOfI TIOMOIIIH TOCTpaAaBIICMy Ha ITPONU3BOJACTBEC
56631 (S1105051 MHKPOIJICKTPOHUKU

Oco0ble ycIIoBUS I0ITyCKa K
pabote

[pyrue xapakTepuCTUKN

3.2. O60o0mennast TpyaoBas GpyHkuus « KuaKocTHasi Npen3nOHHAsA 00padoTKa BCIIOMOraTeJIbHbIX
IUIACTHH HA ABTOMATHYECKHUX M NMOJYaBTOMATHYECKHX YCTAHOBKAX)

HanmenoBanue

XKunkoctHast mpenn3noHHAsE 00paboTKa
BCIIOMOT'aTCJIBHBIX IIJIACTUH HA KBaHH(bHKaHHH

Kox B YpoBeHb 4




YCTaHOBKAX

ABTOMATHYCCKUX U IMOJIYaBTOMATHYCCKUX

[Ipoucxoxaenre 06001IEeHHOM
TPYJIOBOI QYHKINH

3auMCTBOBAHO U3

Opurunan X
OpUTrHHAJA
Kon Peructpanuonssiii Homep
OpHUTHHAIA po(heCCHOHATHHOTO
cTaHaapTa

Bo3moxHbIe HaUMEHOBAHUS
JOJDKHOCTEH, podeccuii

Crapuuuii onepaTop KUIKOCTHOTO MPELU3UOHHOTO TPaBJICHUS
Omneparop KUAKOCTHOTO MPEU3NOHHOTO TPABIIEHUS 5-T0 pa3psiia
Omneparop Mpenu3nOHHOTO TPaBJICHUS 5-T0 pa3psaaa

Omneparop Mpenu3nOHHOT0 TpaBJIeHHs 6-T0 pa3psaaa

TpeboBanus kK 00pa30BaHHIO
U 00yUYEHUIO

Cpennee mpodeccnonanbHoe 00pa3oBaHue — MPOrPAMMBbI TOATOTOBKHU
KBIM(ULIIMPOBAHHBIX PA00UUX, CITY>KAIINX

TpeboBaHMs K OIIBITY
HPaKTUYECKOIl paboThI

He menee mectu MecsitieB paboTsl ¢ 00siee HU3KUM (ITPEIBLIYIIHM) Pa3psIoM

OcoOsle yciioBus J0IycCKa K
pabore

[TpoxoxaeHne 00s3aTENbHBIX MPEIBAPUTEIBHBIX U MIEPHOANYECKIX
MEJULIMHCKUX OCMOTPOB

[Tpoxoxaenne oOydeHHs 1o OXpaHe TPy/Ia U MPOBEpKa 3HaHUI TpeOOBaHUI
OXpaHbl TpyAa

Jpyrue xapakTepUCTUKU

JlomomHHUTENBHOE TPOQECCHOHATBHOE 00pa30BaHUE — IPOTPaMMBI
ITOBBIIIICHUA KBaJ'II/I(l)I/IKaIII/II/I HC PCIKE, UCM OJIMH pa3 B IIATH JICT

JlononHuTEbHBIE XapaKTEPUCTUKH

HanmenoBanue 06a30Boii rpymiibl, JOHKHOCTH
HaunmenoBanue nokymeHnra Kon
(mpodeccun) WM CrienUaIbHOCTH
OK3 3139. TexHuKH (omepaTopsl) MO yIPaBICHUIO
TEXHOJOTMYECKUMH MPOLIECCaMU, HE BXOJISIIUE B IpyTUe
TPYIIITBI
ETKC nmn EKC §135 TpaBUIbIIMK NIPEHU3MOHHOTO TPABJICHUS 5-T0 pa3psaa
OKIIATP 19190 TpaBUIbIIMK IPELU3UOHHOTO TPABJICHUS
OKCO 2016 2.11.01.09 Onepatop MUKPO3JIEKTPOHHOTO MPOU3BOICTBA

3.2.1. TpynoBasi pyHKuUA

HaunmenoBanue

IIpoucxoxaenne 0600MCHHOM
TPYAOBOH (HyHKIIHU

IToaroToBka BCIIOMOraTEIbLHBIX IIJIACTHH
U BBITIOJIHEHHE OIEpaIiii aTTECTAIlluU VYposeHs
patl . | Kon | B/0l4 P 4
YCTaHOBOK YKHJIKOCTHOM MPEIIM3UOHHOM KBaIU(PUKALHH
00pabOTKU U3AETUI MUKPOIIEKTPOHUKU
3auMCTBOBAaHO U3
Opurunan X 1525
OpHUTHHAIIA
Kon PeructpauuoHHsiit Homep
OpHUrHHAIA podeCCHOHAIBLHOTO

cTaHaapra




TpynoBsie neiicTBUS

[ToaroToBKAa K BHIMOJHEHUIO aTTECTAIIMOHHOTO MPOIIECcca KUIKOCTHON
MPEU3UOHHON 00padOTKH BCTIOMOTATENIbHBIX TIACTUH HA aBTOMAaTUYECKUX U
MOJIyaBTOMAaTUYECKUX YCTAaHOBKAX

[TpoBeneHME aTTECTAIIMOHHOTO MPOIIECcca JKUIKOCTHON MPEITU3UOHHOMN
00pabOTKH BCIIOMOTATENIbHBIX MIACTUH Ha aBTOMAaTUYECKHUX U
MOJIyaBTOMAaTUYECKUX YCTaHOBKAX

Omnpenenenre 0CTaTOUYHbBIX Je(PEKTOB (YACTHII) C UCTIOIB30BAHUEM JIA3€PHBIX
aHAJIM3aTOPOB [MOBEPXHOCTH HA BCIIOMOTATENbHBIX IJIACTHHAX 0€3
c(hOpMUPOBAHHOTO PUCYHKA MIPU MIPOBEICHUH aTTECTAI[MOHHOTO Mpoliecca

[IpoBeaeHne MOBTOPHBIX 3aMEPOB HA IJIACTUHAX MOCIIE TPOBEICHUS
aTTeCTAallMOHHOTO Ipoliecca, perucrpanus (BHeceHue B 6a3y JaHHbBIX),
MIPOBEPKA COOTBETCTBUS MOJYYEHHBIX PE3yIbTaTOB aTTECTAllMU HOpMaM Ha
YCTaHOBKE MPEIU3NOHHOMN KUIKOCTHOU 00pabOTKH TUIaCTUH

Brecenue noy4eHHBIX pe3yJbTaTOB aTTECTAIMOHHBIX MIPOLIECCOB Ha
YCTaHOBKAX XHUJIKOCTHOM MPEIIM3UOHHON 00padOTKH U3 ICITHIA
MUKPO3JIEKTPOHUKH B KAPThI CTATUCTUYECKOTO YIIPABIICHUS C IPUMEHEHUEM
CUCTEMbI aBTOMATU3HUPOBAHHOTO YIIPABIECHUS POU3BOACTBOM

IToaroToBKa MOHUTOPHBIX IUIACTHH JUUIS BBIIIOJHEHUS aTTECTAllMA YCTaHOBOK
MPEIU3NOHHON KHUJIKOCTHON 00pabOTKH B COOTBETCTBUH C TEXHOJIOTUIECKOM
MHCTPpYKLUEN

HeoOxonumelie ymeHus

PaGoraTpe Ha ycTaHOBKE COPTMPOBKH IUIACTUH JJIS1 IOATOTOBKU
BCIIOMOT'aTEJIbHBIX IUIACTHUH U BBIIIOJIHEHMSI ONlepaliii aTTECTAllMN yCTAHOBOK
YKUAKOCTHOM Mpenu3noHHONW 00pabOoTKU U3AEIUN MUKPOIIEKTPOHUKU

BeiOupars ais arTecTanny yCTaHOBKY YKHIKOCTHOHM MPEHU3UOHHOM
00paboTKK U HEOOXOAMMBIE TECTHI B COOTBETCTBUH C TUIAHOM-TpapuKoOM
aTTecTanuy 000PYIOBAHUS M YKa3aHUSIMH CUCTEMbI aBTOMAaTH3UPOBAHHOTO
YIpaBJICHUS TIPOU3BOJICTBOM

3aryckaTb MapLIpyT aTTeCTalluy YCTaHOBKHU KHMJIKOCTHOW MPELIM3NOHHOMN
00paboTKK B aBTOMATU3UPOBAHHOW CUCTEME YIIPABIIEHUS IPOU3BOJCTBOM

OTOupaTh MOHUTOPHBIE IJTACTUHBI, HEOOXOAUMBIE /IS aTTECTAllUH YCTAaHOBKU
YKHUJIKOCTHOH NMpenn3uoHHO 06paboTKu

[Tpou3BoauTh NpeaBapuTeIbHbIE 3aMEPbl HEOOXOAMMBIX TAPAMETPOB Ha
MOHUTOPHBIX IUIACTUHAX

3amyckaTh aTTECTAIMOHHBINA PEIEnT Ha 000PYI0BAaHUH KUIKOCTHOU
MPELU3UOHHOI 00paboTKH

3arpyarb aTTeCTallMOHHBIE IIJJACTUHBI U3 KOHTEHHEPA B YCTAHOBKY
KHUJIKOCTHOH Mpenn3uoHHOI 06paboTKu

BeITpykaTh aTTeCTallMOHHBIC TUTACTUHBI 3 YCTAHOBKH JKUIAKOCTHON
NPEUU3NOHHON 00pabOTKM B KOHTEHHEPHI

PaboTatp Ha ycTaHOBKE KOHTPOJIS AeEKTHOCTH /IS TUIACTHH 0e3
c(hopMUPOBAHHOTO PUCYHKA (JJa3€pPHOM aHAIM3ATOPE TTOBEPXHOCTH ) TIPH
aTTecTallll YCTaHOBOK >KUJIKOCTHON MPELUHU3HOHHON 00paboTKN

PaboraTpe Ha ycTaHOBKE U3MEPEHHUS MTapaMETPOB METANINYECKUX CI0EB MPHU
aTTeCTallll YCTaHOBOK >KUJIKOCTHON MPELU3HOHHOM 00paboTKH

PaboTath Ha yCTaHOBKaX M3MEPEHUs TONIIIMH HEMPOBOSAIIUX CIOEB MPH
aTTECTAllMM YCTAaHOBOK >KUIKOCTHON MPEM3NOHHON 00paboTKH

PaboTarh Ha yCcTaHOBKaX KOHTPOJIS IOBEPXHOCTHOT'O COMPOTUBIICHUS CIIOEB
IpU aTTECTAIlMU YCTAaHOBOK >KHUKOCTHOW MPEU3UOHHON 00paboTKU

PaboTtaTe B aBTOMAaTH3UPOBAaHHOW CUCTEME YIIPaBIECHUS IPOM3BOACTBOM IIpU
MIPOBEJCHUH TECTOB JJISl MPOBEPKHU TEXHOJOTUYECKONW TOTOBHOCTU YCTAaHOBOK




XKUIKOCTHOM MPEIU3UOHHONW 00paboTKH

AHanu3upoBaTh TPEH bl 3HAYCHHI TapaMETPOB YCTAHOBOK KUJIKOCTHOM
MPELU3UOHHOM 00pabOTKH U3/IEINI MUKPOAJIEKTPOHUKH MPH MPOBEACHUN
aTTeCTallMOHHBIX MPOLIECCOB

Brocutb nosyueHHbIe pe3ybTaThl aTTECTALIMOHHBIX MPOIECCOB B KAPTHI
CTaTHUCTUYECKOTO YIIPABJICHUS MTPOLECCAMH JKUIKOCTHON MPELU3UOHHOM
00paboTKU ¢ MPUMEHEHUEM aBTOMATU3UPOBAHHON CUCTEMBI YIIPABIICHUS
IIPOU3BOJICTBOM

CobmronaTs MPOU3BOJACTBEHHYIO U TPYIOBYIO JUCLUUIUIMHY, TIPAaBUIa
BHYTPEHHETO TPYIOBOTO pacopsiika, TpeOOBaHMs OXpaHbI TPyAa,
IIPOU3BOJCTBEHHON CAaHUTAPUU U 3JICKTPOHHOM TMTUEHBI IIPU MOATOTOBKE
BCIIOMOTaTEJIbHBIX IUIACTUH U BBIIIOJIHEHUY ONEPALMM aTTECTALlMHA YCTAHOBOK
KHUJIKOCTHOH NPEelU3MOHHON 00pabOTKU U31EIUH MUKPOAJIEKTPOHUKH

Oxka3bIBaTh EPBYIO MOMOIIb IOCTPAIaBIIEMY Ha IPOU3BOJCTBE U3ACIUN
MHUKPOIJIEKTPOHUKHU

HeoOxoaumeble 3HaHUSA

[TpaBuiia noBeneHus U pabOTHI B UUCTOM ITPOU3BOJICTBEHHOM ITOMEIIEHUN
IIPOU3BOJICTBA U3JIETIUN MUKPOIICKTPOHUKHU

[Tnan KOHTPOJISA KaX10i eTUHUIIBI 000pYAOBaHUS KHUIKOCTHOM
MPEIU3HOHHON 00paObO0TKH, HAXOAAIICHCS B 30HE OTBETCTBEHHOCTH

Tunsl napTui BCIOMOTraTeNbHBIX IUIACTUH (MCTOYHUKH, MOHUTOPHBIE,
HAKOMUTEIH, pecTaBpupyeMble, OaiacTHbIe, KBalu(UKAIIMOHHBIE),
MCIOJIb3YEMBIX JIJISl aTTECTAIlMU YCTAaHOBOK JKUIKOCTHOM MPEeu3nOHHON
00paboOTKU U3EIHI MUKPOIIEKTPOHUKH

OnepanroHHbIe YHUBEPCAIbHBIE KapThl HA 000PYA0BaHUE KUIKOCTHOM
NpPEeLU3NOHHON 00pabOTKM 1 Ha U3MEpUTENIbHOE 000py/10BaHKE, paboune
TE€XHOJOTMYECKHE NHCTPYKIIMU aTTECTALIUN YCTaHOBOK JKUIKOCTHOM
NPEUU3NOHHON 00pabOTKM U3/IeNTUl MUKPOIJIEKTPOHUKU

@daxTOphl arpecCUBHOCTH aKTUBHOM Cpeibl (COCTaBbI TPABALINX PACTBOPOB,
COOTHOIIIEHUSI 00BEMHBIX YaCTEH KOMIIOHEHTOB B PAacCTBOPE, KOHIIEHTPALIUN
XUMHUYECKUX peakTUBOB, pH pacTBOpa, TeMmeparypa, Bpemsi BO3ACHCTBHUS ),
BIUSIONINE HA MTPEIIM3MOHHOCTD KUAKOCTHON 00pabOTKH U3Aenuit
MHUKPO3IJIEKTPOHUKHU

XapaKTepI/ICTI/IKI/I TEXHOJIOTHYCCKUX CPCl, BIUAIONIUC HA JOCTUKCHUC
HeO6XOﬂHMOﬁ TOYHOCTH IIpo1iecca )KI/II[KOCTHOI\/’I HpeHHBHOHHOﬁ O6pa6OTKI/I

OmnacHble U BpeHbIe (DaKTOPbI arPECCUBHBIX CPEJI, UCIIOJIb3YEMbIX ITPU
MIPOBEJICHUH aTTECTAIMI YCTAHOBOK KHUAKOCTHOM MPEIM3NOHHON 00pabOTKI

[TpaBuia oOpalieHHs ¢ ONACHBIMH U arpeCCUBHBIMU JKUIKUMHU
TEXHOJIOTUYECKUMH Cpe/laMU MPH aTTECTAIMH YCTaHOBOK KHJIKOCTHOM
MPELU3UOHHOI 00paboTKH

Kpurepuu kayectBa npoiecca *HIKOCTHON NMPEIM3MOHHON 00paboTKH
(ToNIIMHA CTPaBIMBAEMOTIO CJIOSI, TMHEHHBIE pa3Mepbl BHITPABICHHBIX
o0acTeil, 0OTCyTCTBHE OCTAaTKOB (POTOPE3UCTA U TIOJTMMEPHBIX OCTATKOB Ha
IUIACTHHAX, OTCYTCTBHUE /1e()EKTOB Ha IIACTUHAX)

IIpaBuna TEXHOJIOTUYECKON AUCHUIUIMHBI, IIPEAYIIPEKIAIOIINE
BO3HUKHOBEHUE JIe()EKTOB KHUJIKOCTHOM MPELN3NOHHON 00paboTKH n3aenuit
MUKPOIJIEKTPOHUKH, IIPU NIPOBEIACHUU aTTECTAL[UU YCTAHOBOK

[Tpuuunb! nedexkTooOpazoBanus (cOoii B paboTe 000pya0BaHMs, paboTa Ha
HEaTTECTOBAaHHOM 000pYAOBaHUH, I10/Jaua HEKAUeCTBEHHBIX
HHEPTOHOCUTENCH, HEMPAaBMIIbHBINA BBIOOP peIlenTa) MpH MPOBEACHUN
aTTeCTallMi yCTAaHOBOK >KUKOCTHOW MPEIU3UOHHON 00pabOTKU U3IEIIHit




MUKPO3JIEKTPOHUKH

MeTo/ bl ¥ TPUHLIKITBI CTATUCTHYECKOTO YIIPaBICHUS TEXHOJIOTHYECKUMHU
MpOoLEeCCaMH Ha YCTAaHOBKAX YKUJIKOCTHOW MPEIM3UOHHON 00pabOTKH U3AETuil
MUKPO3JIEKTPOHUKH (METO/IbI CTATUCTUYECKOTO PEryIUpOBaHUS,
KOHTPOJIbHBIE KapPThl, KOHTPOJIbHbIE TPAHUIIbI), HCIIOIb3yEMbIC IIPU aHAIIN3Ee
Pe3yIbTAaTOB MPOBEICHUS ATTECTALIMOHHBIX MTPOIIECCOB

[TpaBuiia paboThI C aBTOMAaTU3UPOBAHHON CUCTEMOM YIIpaBJICHUS
IIPOU3BOJICTBOM U3JIE€TNII MUKPOAJIEKTPOHUKHI

[IpaBuna oOpaiieHus: C KPEMHUEBBIMU TIJIACTUHAMU, KaCCETaMU U
KOHTEWHEpaMU JUIsl UX XPaHEHHs U TPAHCIIOPTUPOBKH MPHU MOATOTOBKE
BCIIOMOTaTeNbHBIX TUIACTUH U BBIOJIHEHUU OIEpallfii aTTeCTallud yCTaHOBOK
KUAKOCTHOM MPEenu3noHHON 00paboTKU U3AeIUi MUKPOIIEKTPOHUKU

[TpaBuna opopmieHus BBOAa HHPOPMALIUU O TIPOBEICHHON ONEpaIiuu
aTTECTAallMX yCTAaHOBKH KHUJIKOCTHOH MPENN3UOHHON 00paboTKH n3ennit
MHUKPOIJIEKTPOHUKHU

OCHOBHBIC 3TaITbl TEXHOJIOTHYCCKUX MapuIpyToB U3TrOTOBJICHHUA
HHTCIrpaJIbHBIX MUKPOCXEM

TexHuka 6e30macHOi pabOThI ¢ KUIKUMH XUMUYECKUMH PEaKTUBAMHU Ha
YCTaHOBKAaX HMJIKOCTHOM MPEM3UOHHOI 00paboTKH

TpeGoBaHMs cCUCTEMBI SKOJIOTHYECKOr0 MEHEIXKMEHTA MPU UCTIOJIb30BAHUHI
KUJKUX XUMHUYECKUX PEaKTHBOB Ha OMEpaIUaX KUAKOCTHBIX PELU3HOHHBIX
00paboTOK U3AETUN MUKPOITEKTPOHUKU

Tpe6OBaHI/I$I CHUCTCMBI MCHCIP)KMCHTA Ka4yCCTBa

TpeGoBanus OXpaHbl TPyJa U MOKAPHOM 0€30MaCHOCTH MpHU paboTe Ha
000pyTI0BaHUH KUIKOCTHOMN MPEIM3NOHHON 00padOTKU U3AeTTUi
MHUKPOIJIEKTPOHUKHU

TexHnueckue XxapakTepUCTUKH, KOHCTPYKTUBHbBIE OCOOEHHOCTH, PEKUMBI
paboTHI U ITpaBHJIa YKCILTyaTallik 000py10BaHuUs, HCIONB3yEMOro JUIs
YKUAKOCTHOM Mpenu3noOHHONW 00pabOoTKU U3AeIUN MUKPOIIEKTPOHUKU

KynbTypa nponsBoAcTBa U BaKyyMHasi TUTHEHA B IIPOU3BOJICTBE U3EIUI
MHUKPO3JIEKTPOHUKH

ITopsimox okazaHus MEPBOI MOMOILHM MOCTPAIABIIEMY HA TPOU3BOJICTBE
W3J1eJINIA MAKPOJIEKTPOHUKHU

OcoOsle ycrioBus J0IycKa K

pabore

Jpyrue xapakTepucTHKH

3.2.2. TpynoBas pyHKuusA

HanmeHnoBanue

[Ipoucxoxaenre 0600EHHOM

TPYIOBOH (QYHKIMH

BrinosiHeHne neiCTBUIM ITPU OTKIIOHEHUU
pe3yJIbTaTOB aTTECTAIIMN YCTAaHOBOK
AKHUJKOCTHOM NMPEM3nOHHON 00paboTKI

YpoBeHb

N Kon B/02.4 4
HU3CJIMHU MUKPOIJICKTPOHUKHU OT KBaHI/I(bI/IKaHHI/I
KOHTPOJILHBIX I'PAHHUI] 3HAYEHUH
[1apaMeTpOB

3anMCTBOBaHO U3
Opwurunan X 1525
OpUTHHAJIA
Kon Perucrpannonusiit Homep

OpHUrHHAIa podeCcCHOHANBLHOTO




cTaHaapra

TpynoBeie 1eHCTBUS

KoHTpoJb pe3ysibTaToB aTTeCTallil YCTAHOBOK YKUJIKOCTHOM MPEUU3UOHHOMN
00paboTKH U3IENHIi MUKPOIIEKTPOHUKH U BHITIOJTHEHHUE JICHCTBHM 11O
YCTPAHEHUIO OTKJIOHEHUS ITPU BBIXOJE NTapaMeTPOB MPOLECCOB HA YCTAHOBKE
KUAKOCTHOM MPenu3nOHHON 00pabOTKH IIACTHH 32 CTATUCTHYECKHE
KOHTPOJIbHBIE I'PAHUILIBI

[TepeBon cratyca 000pyI0BaHUS B CTaTyC HEPAOOTOCTIOCOOHOTO COCTOSIHUS
[IPY BBISIBJICHHH OTKJIOHEHUH MapaMeTpOB MPoIiecca Ha YCTAHOBKE
KHUIKOCTHOH MPEU3UOHHON 00pabOTKH

IIpoBepka KOPPEKTHOCTH JTaHHBIX, BHECEHHBIX B aBTOMaTU3UPOBAHHYO
CUCTCMY YIIPAaBJICHUSA NPOU3BOACTBOM, IO PC3yJibTaTaM aTTCCTAllUN
MIPOIIECCOB MPEIU3NOHHON KUIKOCTHONW 00pabOTKH M3aennii
MUKPODJIEKTPOHUKHA

OnoBelieHne MHXEHEpa-TEXHOJIO0Ta JIJIsl UCIIPABJIEHUsI HEKOPPEKTHOI'O BBOJIA
JIAHHBIX I10 PE3yJIbTATaM ATTECTALMN KUIKOCTHBIX NIPELUNU3UOHHBIX YCTAaHOBOK
B aBTOMAaTHU3UPOBAHHYIO CUCTEMY YIIPaBJICHUS IPOU3BOACTBOM

Heobxonumelie ymeHus

PaboraTe Ha aBTOMaTU3WPOBAHHBIX YCTAHOBKAX JKUIKOCTHON MPELU3HOHHOM
00pabOTKM KPEMHHUEBBIX TUIACTUH

YcTaHaBIMBaTh B CUCTEME aBTOMATHU3UPOBAHHOTO YIIPABJICHUS
MPOU3BOJICTBOM CTAaTyC COCTOSIHUSI 000PYIOBaHUS JKUIKOCTHOU
MIPEIU3HOHHON 00paboTKH (paboTocrmocoOHoe b0 HEPAOOTOCTIOCOOHOE)

OcymecTBISITh IEUCTBUS TPU OTKJIIOHEHUAX TTAPaMETPOB aTTECTAIMOHHBIX
MPOLIECCOB KUAKOCTHON MPEU3UOHHON 00pabOTKU COTIacHO
TE€XHOJOTUYECKHUM HUHCTPYKIIHSIM

Jlenats 3amucy B )KypHaJIe Tiepeadn CMEH WM BBOJI TaHHBIX B
ABTOMATH3UPOBAHHYIO CHCTEMY YIIPABIICHUS TIPOU3BOICTBOM IIPH BBISBICHUN
OIMOOK TP TIPOBEJACHUH ATTECTAIIMHA YCTAHOBOK MPEIIM3UOHHON KUIKOCTHOM
00paboTku (omrndka BBOJIA JaHHBIX B aBTOMATU3UPOBAHHYIO CUCTEMY
yIOpaBlIeHUs! TIPOU3BOACTBOM, BBIOOP HEMPABUIBLHOTO U3MEPUTEITHHOTO
perernTa)

VcripaBiaTh JaHHBIC B aBTOMATU3HPOBAHHOW CHCTEME YIIPABICHUS
IPOM3BOJICTBOM IO MOJYYEHHBIM ITapaMeTpaM aTTeCTAlMOHHOTO Mpoliecca
1ocje MOBTOPHBIX U3MEPEHHMH, €CITU NTEPBOHAYATbHO U3MEPUTEIbHBIN perenT
ObUT BEIOpaH HENPaBHILHO

Cobuto1aTh TPOU3BOACTBEHHYIO U TPYAOBYIO AUCLMILIUHY, IpaBUiia
BHYTPEHHET0 TPYAOBOI'0 pacnopsaka, TpeOoBaHMs OXpaHbl TPyJa,
IIPOU3BOJACTBEHHON CaHUTAPUU U DJIEKTPOHHOU T'MIMEHBI B IIPOLECCE
BBITIOJTHEHUS IEHCTBUM NPU OTKJIOHEHUM PE3YJIbTATOB ATTECTAI[MN YCTAHOBOK
KHUJIKOCTHOH NMPenn3uoHHON 00pabOoTKH U3/IeNUi MUKPOIJIEKTPOHUKH OT
KOHTPOJIBHBIX TPAHUL 3HAYEHUH NTapaMeTpOB

Oxa3pIBaTh MEPBYIO MOMOIIb MOCTPAAABIHICMY HAa IMPOU3BOJACTBEC U3IEIUN
MHKPO3JICKTPOHUKHA

Heo0OxoanmMele 3HAHUSA

KoHTponbHble rpaHuilbl 3HaYeHHH TapaMeTpoB 000py10BaHUS KUIKOCTHON
MPEIU3UOHHON 00paOOTKH (IOMyCTHMBIEC 3HAYCHHSI CKOPOCTEH TPaBJICHHUS,
Ne(hEeKTHOCTH, 3arps3HEHUS TOBEPXHOCTH MTPUMECSIMH )

[TprunHBI 1 TOPSIOK MPOBEICHUS BHEIJIAHOBOM aTTeCTaIllii 000pY TI0BAaHHS
XKUIKOCTHOW MPEIU3UOHHONW 00pabOTKH

@DaKTOPBI arpeCCUBHOCTU AaKTUBHOM CpPeIbl (COCTaBhI TPABSIIIMX PACTBOPOB,




COOTHOUICHUS] 00BEMHBIX YaCTel KOMIOHEHTOB B PaCTBOpPE, KOHIIEHTPAIINU
XUMHYECKHX peakTUBOB, pH pacTBopa, Temmneparypa, BpeMsi BO3ACHCTBHS),
BIIMSIOIIME HA TPEIU3UOHHOCTD KUAKOCTHON 00pabOTKH M31eIuid
MHUKPOAJICKTPOHUKHI

XapakTepUCTUKH Cpell, BIUSIONINE Ha JOCTH)KEHNE HE00XOAMMON TOYHOCTH
mpolecca KUIKOCTHON MPEIM3HOHHOM 00pabOTKU U3 IeIHiA
MHUKPO3JIEKTPOHUKHU

OrnacHble ¥ BpeaHbIC (DaKTOPBI arPECCUBHBIX CPEl, UCTIOIb3YEMbIX MPH
MIPOBEICHUH OTEepaIliid KUIKOCTHOW MPEIU3UOHHONW 00pabOTKH U3IeTuit
MHUKPOIJICKTPOHUKHU

[TpaBuiia oOpaliieHus C ONACHBIMU U arpECCUBHBIMU KUJIKUMHU
TEXHOJOTMYECKUMHU CpelaMu Ipu paboTe Ha 000PYyAOBAHUU KHUAKOCTHOM
MPELU3UOHHOI 00padOTKH U3/1ETNIl MUKPOAJIEKTPOHUKHI

TexHuka 0e30macHOi pabOTHI ¢ arpeCCUBHBIMU H SJIOBUTBIMU CPEIaMHu Ha
OTIepanusX KUAKOCTHON NMPEIM3HOHHON 00pabOTKH KPEMHHEBBIX TUIACTHH

Kputepun kauecTBa mporecca XHIKOCTHOW MPEIM3NOHHON 00paboTKH
W3/IeNTUA MUKPOAJIEKTPOHUKH (TOJIIIMHA CTPABIMBAEMOrO CIIOS, IMHEHHbBIE
pa3Mepbl BRITPABICHHBIX 00JIACTEH, OTCYTCTBUE OCTATKOB (hOTOPE3UCTA U
MOJIMMEPHBIX OCTATKOB HA TUTACTHHAX, OTCYTCTBHUE 1e(DEKTOB Ha TUTACTHHAX)

[IpaBuia TEXHOJIOTMYECKOW TUCIHUILIMHBI, TPEAYTPEKIAIONINE
BO3HUKHOBEHUE JC(PECKTOB KUIKOCTHON MPEIU3UOHHONW 00pabOTKH, pr
MPOBEJICHUH aTTECTALIMOHHBIX MMPOLECCOB

[Tpuuunsl nedexkroodpazoBanus (cOoi B pabote 000pyaoBaHus, paboTa Ha
HEaTTECTOBAaHHOM 00O0PYAOBaHUH, 110/]aua HEKAUYECTBECHHBIX
HHEPTOHOCUTENCH, HEMPABIIILHBINA BEIOOP pEIIeNTa) MPH MPOBEACHUN
aTTECTAIIMOHHBIX TIPOIIECCOB HA 000PYA0BaHUH KUJIKOCTHOHN MPEIIM3HOHHON
00paboOTKH U3JEIUI MUKPOIJIEKTPOHUKH

TpeboBaHMs CUCTEMBI SKOJIOTHYECKOTO MEHEIPKMEHTA IIPU UCTI0JIb30BaHUH
KHUJIKAX XUMHUECKUX PEaKTHBOB HA IPOM3BOJICTBE U3IEIUN
MUKPOAJIEKTPOHHUKH ( BIHUSHUE UCIIOIB3yEeMbIX XUMUYECKAX PEAKTHBOB Ha
HKOJIOTHIO, CITOCOOBI YTHIIM3AIMH UCTIOb30BaHHBIX XHUMUYECKHX PEaKTHBOB,
TpeOOBaHUS IKOJOTHUECKUX CTAHJAPTOB K MPOU3BOJICTBAM, UCTIONB3YIOLHM
XUMHYECKHE PEaKTUBBI, CIOCOOBI COKPAIIEHUS TTOTPEOICHIS] XUMHYECKIX
PEaKTHUBOB)

[TpaBuiia paboTHI C aBTOMAaTU3UPOBAHHON CUCTEMOH YIIpaBJIeHUS
IIPOU3BOJCTBOM U3JEIUN MUKPOIIEKTPOHUKH

[TpaBuna oOpaieHus ¢ KpeMHUEBBIMH IJIACTUHAMM, KacCeTaMH U
KOHTEHWHEpaMU Ul X XPAHEHUs U TPAHCIIOPTUPOBKH JUJIsl BHIITOJIHEHUS
JIEHCTBUM NPU OTKJIOHEHHUH PE3YyJIbTaTOB aTTECTAl[MH YCTAHOBOK JKHJIKOCTHOM
MPELU3UOHHOM 00pabOTKH U3/1EINI MUKPOAJIEKTPOHUKH OT KOHTPOJIBHBIX
TPaHMI] 3HAYEHUN TapaMeTPOB

[TpaBuna opopmieHus BBOAa HHGOPMALIUU O TIPOBEICHHOMN ONEepaIiuu
aTTeCcTallll YCTaHOBKU KHUJIKOCTHOM NMPEU3NOHHON 00pabOTKH

HpaBI/ma pa6OTLI B UMCTOM MMPOU3BOACTBCHHOM IMOMCIICHHHU ITPU
IMPONU3BOJACTBE 151691 (5107405 MUKPOI3JICKTPOHUKHA

TexHONOrMUECKNe HHCTPYKLUH 110 ACUCTBHUAM IIPH OTKJIOHEHUHU IIapaMeTPOB
IIPY NIPOBEICHUH aTTECTAllMOHHBIX ITPOLIECCOB ISl KaXK10M YCTaHOBKHU
KUJIKOCTHOH NMPEenn3MOHHON 00pabOTKU M31EIUIA MUKPOAJIEKTPOHUKH

OCHOBHBIC ATalbl TEXHOJOTHISCKUX MapuIpyToB U3TOTOBJICHUA
HHTETrpaJIbHBIX MUKPOCXEM




Tpe6OBaHI/I$[ CHCTEMBbI MCHCIP)KMCHTA KauyCCTBa

TpebGoBanus OXpaHbl TPy/la U TOKAPHOH O€30macHOCTH MpHU paboTe Ha
000pyTIOBaHUY JKUAKOCTHON TPEIM3MOHHON 00paObOTKH H3AeIHi
MUKPOAJICKTPOHUKH

KynpTypa npon3BoaCcTBa M BaKyyMHasi TUTUEHA IIPYU IPOU3BOJICTBE U3ACIIAN
MUKPO3JIEKTPOHUKHU

ITopsimok oka3aHHUsI IEPBOM ITOMOILHY ITOCTPAABIIEMY Ha IIPOU3BOACTBE
U3J1eIIUIA MUKPOJIEKTPOHUKHU

Oco0ble yCIIOBUS IOITyCKa K
pabote

Hpyrue xapakTepucTUKU

3.2.3. TpyaoBasi pyHkumst

[IpoBenenue pecraBpanuu
BCIIOMOTaTeNbHBIX TUIACTUH Ha

YpoBeHb
HaumeHoBanne  |aBTOMATHUYECKUX M MMOJTyaBTOMAaTU4YeCKUX | Kon B/03.4 P 4

YCTaHOBKAX KUJKOCTHOM NMPELU3NOHHON
00pabOTKM U3IETUI MUKPOIIEKTPOHUKU

KBaTH(QHUKAIAN

[poucxoxaeHne 06001IEHHOM
TPYIOBOH (QYHKIMH

OpurnHan X 3auMCTBOBAHO U3 1525
OpUTrHHAIA
Kox PeructpannonHsiii Homep
OpHUTHHANA po¢heCCHOHATHHOTO
cTaHaapTa

TpynoBeie 1eHCTBUS

ITonroroBka K BBIIOJHEHUIO PECTABPALIMIOHHOTO MPOLIECCA BCIIOMOTaTeIbHBIX
IUTACTHH Ha aBTOMATUYECKHUX M MOJyaBTOMAaTHYECKUX YCTaHOBKaX
YKHUJIKOCTHOH NMPEeln3MOHHON 00pabOTKU M3/1E€IMH MUKPOAJIEKTPOHUKH

ITpoBenenue onepanuii pecraBpaliiii BCIIOMOTaTENbHbBIX IIJIACTHH Ha
ABTOMATHUYECKUX U MOJTyaBTOMaTUYECKHX YCTAaHOBKAX JKUJAKOCTHOM
PEUU3NOHHON 00pabOTKM U3/IeNUIl MUKPOIJIEKTPOHUKI

OHpCJICJ'ICHI/IC OCTaTOYHOH TOJIIIMHBI TEXHOJIOTHYSCKOTr'0O CJIOS Ha YCTaHOBKax
HU3MCPCHUSA TOJIIHWH IIPU IMTPOBCACHUUN PCCTAaBpaAlluN BCIIOMOT'aTCIIbHBIX
IIJ1aCTUH

OmnpeneneHne 0CTaTOUHbIX JePEKTOB (YACTHI]) HA YCTAHOBKE KOHTPOJIS
neheKTHOCTH ISl IaCTUH 6€3 c(hOPMHUPOBAHHOTO PUCYHKA IIPU MTPOBEICHUU
pecTaBpaluy BCIOMOTaTeIbHBIX MJIACTUH

HpOBe)IeHI/IC IIOBTOPHBIX 3aMC€POB Ha BCIIOMOT'aTCJIbHBIX IIJIACTHHAX I10CJIC
MMPOBEACHUA UX pECTaBpalli, KOHTPOJb COOTBETCTBHSA IMOJTYUYCHHBIX
PE3YIbTATOB HOPMaM CHGI_[I/I(i)I/IKaHI/II/I JJI1 KaXJ0T'0 BHAA BCIIOMOI'aTCJIbHBIX
IJIaCTUH

CopTupoBKa IUIACTUH MO YPOBHIO AEPEKTHOCTHU i (POPMUPOBAHUS TAPTHIMA
MOHHUTOPHBIX MJIACTHH

Heo6xoanmelie ymeHus

PaboTath Ha yCTaHOBKE COPTUPOBKHU IUIACTHH MIPU MPOBEIEHUH PECTaBPALIUU
BCIIOMOTATENbHBIX IIACTUH Ha aBTOMAaTHYECKUX U MTOJyaBTOMATUYECKUX
YCTaHOBKaX KMIKOCTHOW MPEU3NOHHON 00pabOTKU U3ETHit
MHKPO3JIEKTPOHUKN

OT6I/IpaTB IJIACTUHBI IJI9 pECTaBpaliii BCIIOMOT'aTCIIbHBIX IJIACTHUH Ha




ABTOMATHYECKHUX M MOJTyaBTOMAaTHUECKUX YCTAHOBKAX KHKOCTHOM
NPEUU3NOHHON 00pabOTKM U3ETUIl MUKPOIJIEKTPOHUKU

Br16upaTh MapuipyT pecTaBpaliy BCIIOMOTaTeNbHBIX IUIACTUH Ha
ABTOMATUYECKUX U MOJIyaBTOMAaTUYECKUX YCTAHOBKAX KHUJIKOCTHOM
MPELU3UOHHOIN 00pabOTKH U3/IETNIl MUKPOAJIEKTPOHUKHU B CHCTEME
ABTOMAaTU3UPOBAHHOIO YIIPABICHUS TPOU3BOJACTBOM

Bri6upath enuHuUIb 000pY0BaHUS U PEKUMBI ONIEpalliii B COOTBETCTBUH C
TEXHOJOTMYECKON JOKYMEHTAIMEH MPU MPOBEICHUU PeCTaBpallu
BCIIOMOTaTeNbHBIX TUIACTUH Ha aBTOMATHYECKHUX U IMOJTYaBTOMATHYECKUX
YCTaHOBKAaX KHJIKOCTHOW MPELM3UOHHON 00pabO0TKU U31eHii
MHUKPO3JIEKTPOHUKHU

[Tpou3BoauTh NpeaBapUTEIbHbIC 3aMEPbl HA PECTaBPUPYEMBbIX
BCIIOMOTaTeNbHBIX TUIACTHHAX

3amycKarh perenT CTPaBIUBaAHUS TEXHOJIOTHYECKOTO CIIOSI H/HITA XUMHUYECKOM
OYMCTKH TIPH MPOBEJICHUN PECTaBPAIIMH BCIIOMOTATEIbHBIX IIJIACTHH Ha
ABTOMAaTUYECKUX U MOJIyaBTOMAaTUYECKUX YCTAHOBKAX JKUJIKOCTHOM
MPELU3UOHHOI 00pabOTKH U3/IETHIl MUKPOAJIEKTPOHUKHI

Beirpysxate pecraBpupyeMbl€ IUIACTUHBI U3 YCTAHOBKH >KUKOCTHOM
NPEIU3NOHHON 00pabOTKM U3ETUIl MUKPOIJIEKTPOHUKH

PaboraTe Ha aBTOMaTH4ECKUX U MIOJIYyaBTOMAaTHUYECKUX YCTaHOBKAX
KUJKOCTHOM Npeuu3noHHON 00pabOoTKU U MIPOBEACHUH pECTaBpaLluu
BCIIOMOT'aTEJIbHBIX IUIACTUH

PaboraTe Ha ycTaHOBKE KOHTPOIIS APEKTHOCTH IS IUTACTUH Oe3
c(hOpMUPOBAHHOTO PUCYHKA MIPH MIPOBEICHUU PEeCTaBpalluU
BCIIOMOTaTEJIbHBIX TIACTUH

PabGorarts Ha YCTaHOBKax U3MCPCHUS TOJIINUH HCIIPOBOAAIINX CIIOCB ITPU
MMPOBEACHNU pECTaBpallu BCIIOMOT'aTCIIbHBIX INIACTHH

CopTupoBaTh MJIACTUHBI IO YPOBHIO AE(PEKTHOCTH IIPU MTPOBEICHUU
pecTaBpaliy BCIIOMOIaTEIIbHbBIX IUIACTUH

Cobuto1aTh IPOU3BOACTBEHHYIO U TPYAOBYIO AUCLUHUIUIMHY, paBUia
BHYTPEHHET0 TPYAOBOI'0 pacnopska, TpeOoBaHMsI OXpaHbl TPyJa,
IIPOU3BOJCTBEHHON CaHUTAPHUH U 3JIEKTPOHHOW TMIMEHBI IIPU IIPOBEACHUHN
pecCTaBpalii BCIIOMOT'aTCJIbHBIX IMJIACTUH HAa aBTOMATHYCCKUX U
MOJIyaBTOMAaTHYECKUX YCTaHOBKaX KMJKOCTHOW MPELU3NOHHON 00paboTKH
U3JeNTUl MUKPOAJIEKTPOHUKH

HeobOxonumele 3HaHMS [TpaBuiia paboTHI B UMCTOM NMPOU3BOICTBEHHOM ITOMEIIEHUHU TTPU
IIPOU3BOJCTBE U3/IEIUN MUKPOIIEKTPOHUKHU

[TpaBuiia paboTHI C aBTOMAaTU3UPOBAHHON CHCTEMOU YIIpaBICHUS
MPOU3BOACTBOM HU3JEITUN MUKPOIIICKTPOHUKHI

[TpaBuna oOpaieHus ¢ KpeMHUEBBIMH IJIACTUHAMM, KacCeTaMH U
KOHTEWHEpaMU Ul X XPaHEHMs U TPAHCIIOPTUPOBKU IIPU NIPOBEACHUN
pecTaBpanuy BCIIOMOTaTEIbHBIX IUIACTUH Ha aBTOMAaTUYECKUX U
MOJTyaBTOMaTHYECKMX YCTAaHOBKAX >KUJIKOCTHON MPELU3HOHHON 00paboTKu
W3J1eIINIA MAKPOAJIEKTPOHUKHN

[TpaBuia BBo1a MH(POPMALIMU O TIPOBEICHHOMN ONEpaIiK [0 PecTaBpalluu
BCIIOMOTATENbHBIX IIACTUH Ha aBTOMAaTHYECKHUX U MTOJyaBTOMATUYECKUX
yCTaHOBKaX KMIKOCTHOW MPEU3NOHHON 00pabOTKU U3ETHit
MHKPO3JIEKTPOHUKN

[Topsimok pa30pakOBKH BCIIOMOTATENbHBIX IJIACTUH IEpe]l pecTaBpaliei Ha
ABTOMATUYECKUX U [TOJIyaBTOMAaTUYECKUX YCTAHOBKAX >KUIKOCTHOM




MPELU3UOHHOM 00pabOTKH U3/1EINI MUKPOAJIEKTPOHUKH U OTIIPABKH IJIACTUH
Ha pereHepanuio

Tumnsl napTuii BCoMoraTeabHbIX IIACTUH (MICTOYHUKH, MOHUTOPHBIE,
HaKOIIUTEJIN, pECTaBpUpyEMble, OaJUIaCTHbIE, KBATU(PUKAL[IOHHBIE),
MCIIOJIb3YEMBIX IPU IPOBEJICHUM PECTABPALIUU HA aBTOMAaTHYECKUX U
MOJTyaBTOMAaTHYECKUX YCTaHOBKAX )KUIKOCTHOM MPEUU3NOHHON 00paboTKH
U3J1eIIUIA MUKPOJIEKTPOHUKHU

HOpMBI KOHTPOJIA AJIA KaXXKA0ro Buaa BCIIOMOI'aTCJIbHbIX INIACTHUH IIPpU
IIPOBCACHNH UX pECTaBpalllu

KynpTypa npon3BoacTBa M BAKyyYMHAsi TUTHEHA IIPY IPOBEICHUN
pecTaBpaluy BCIIOMOIaTEIbHBIX IUIACTUH Ha aBTOMAaTUYECKUX U
II0JIyaBTOMAaTHYECKUX YCTaHOBKAX KMJKOCTHOW MPEU3UOHHON 00paboTKH
U3JIEIMA MUKPO3JIEKTPOHUKH

OcoOsle yciioBuUs J0IycCKa K
pabore

[pyrue xapakTepuCTUKH

IV. CBenennsi 00 opranu3anusix — pa3padoTuynKax npo@eccCuoHaJIbHOI0 CTAHAAPTA

4.1. OTBeTCTBEHHAs1 OPraHU3AlUA-PA3PaAdOTUHK

@oHa MHPPACTPYKTYPHBIX U 00pa3oBaTeNbHBIX Iporpamm, ropoa Mocksa

I'enepanbHBIN JUPEKTOP

TutoB Pycnan Bagumosua

4.2. HanMeHOBaHMSl OpPraHu3alMii-pa3padoTYNKOB

1 AkmmonepHoe o01ecTBo «MuUKpoH», Topo 1 MockBa, ropoa 3eiaeHorpai

2 AxunonepHoe o6mecTBo «HayuHo-ucciae10BaTenbCKiii HHCTUTYT MOJIEKYIISIPHOM JIEKTPOHUKIY,
ropog MockBa, ropoz 3eseHorpaj

(OS]

HeKOMMepquKOC MapTHEPCTBO ((MC)KOTpaCJIeBOC O6’beI[I/IHeHI/Ie HAHOUHAYCTPUN», TOPO MockBa

4 ®denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKIEHNE BBICIIETO 00pa30BaHMSs
«Poccuiickas akageMusi HApOJAHOIO X03sIMCTBA U TOCYIapCTBEHHOM city:kO0blI 1ipu [Ipesuente
Poccuiickoit @eaepanuny», ropoa Mocksa




