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Mpukas Muntpyaa Poccum ot 31.10.2014 N 859H
"O06 yTBEepxaeHUn NnpodeccnoHanbHOro cTaHgapTa
"UrxeHep-TexHomnor no Npon3BOACTB...

HokymeHT npepgoctasneH KoncynbranTllntoc
[ata coxpaHeHus: 18.03.2015

3apeructpupoBaHo B MuHtocte Poccumn 24 Hos6pst 2014 1. N 34860

MWHUCTEPCTBO TPYOA U COLUATIbHOM 3ALLUUTLI POCCUACKOW ®EOEPALINU

MNPUKA3
oT 31 okTaA6ps 2014 r. N 859H

OB YTBEPXXAEHUN NPO®ECCUOHAIIbHOIO CTAHOAPTA
"MHXEHEP-TEXHONOI N0 NPOU3BOACTBY U3AENMN MUKPOI3NEKTPOHUKU"

B cooTtBeTcTBUM C nyHKTOM 16 [NpaBun pa3paboTku, yTBEPXKOEHUA U MPUMEHEHUS npodeccunoHanbHbIX
CTaHOapToB, YTBEPXKAEHHbIX NocTaHoBNeHnem MNpaesutensctea Poccuiickon ®epgepaumm ot 22 aHBaps 2013 .
N 23 (CobpaHue 3akoHogaTenbctBa Poccunckon ®epepauun, 2013, N 4, ct. 293; 2014, N 39, cr. 5266),
npukasbiBato:

1. YTBEepauTb npunaraembinl  nNpodeccnoHanbHbIn m "MIHXXeHep-TexHonor no npou3BOACTBY
N3gennuin MUKPOISEKTPOHUKN".

2. YCTaHOBUTb, YTO NpodeccuoHanbHbIN m "MHxXeHep-TexHonor no npovsBoAcTBY U3gernun
MUWKPO3MEKTPOHUKM" NpuMeHsaeTca paboTtogatensamMum npyu (hopmMupoBaHMm KagpoBOW MONUTUKU U B yNpaBneHum
nepcoHanom, npu opraHusauum obyyeHuss u atTecTaumm paboTHUKOB, 3aKNiOYEeHWW TPYAOBbLIX [OrOBOPOB,
pa3paboTke AOMKHOCTHBLIX MHCTPYKLUIA N YCTaHOBIEHMN CUCTEM onnatbl Tpyaa ¢ 1 sHeaps 2015 roaa.

MuHucTp
M.A. TOMUITINH

YTBEpXaeH

npukasom MuHucTepcTea Tpyaa
N coumanbHOn 3awmThbl
Poccuiickon ®epeparmu

oT 31 okTs6ps 2014 r. N 859H

NPO®ECCUOHANBHbIA CTAHOAPT

WHXEHEP-TEXHOMNOI MO NPOU3BOACTBY U3AENNUWA MUKPO3NEKTPOHUKU

245

PerncrpaunoHHbIn Homep

|. Obwme cBeneHus

TexHonornsa NponsBoACTBa U3AENUN MUKPOSINEKTPOHNKN 40.058

(HaMmeHoBaHwMe BMaa NpodeccuoHanbHOM 4eaTEeNbHOCTH) Kopn

OcHoBHas uenb Buga npodeccnoHansHon eaTenbHOCTY:

Pa3spaGoTka u obecrneyeHe TEXHONOMMYECKOoro npoLecca NpoM3BoACTBa U3AENUN MUKPOINEKTPOHUKM

pynna 3aHATMR:

2144 NHxeHepbl-aneKkTpOHUKK, HXeHepbl |- -
Mo CBsI3W U NpMBOPOCTPOEHUIO

KoHncynbtanTtlnioc

HageXxHasa npaBoBas nogaepxka
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(xon OK3 k13)) (HanmeHoBaHue) (kon OK3) (HanmeHoBaHue)
OTHeceHuWe K Buaam 3KOHOMUYECKOM AeATENbHOCTU:
32.10.52 Mpon3BoaCTBO CMOHTUPOBAHHbIX MbE303NEKTPUYECKUX KPUCTANNOoB, BKIIOYas
pe3oHaTopbl, PUNBTPLI U MPOYME YCTPONCTBA
32.10.6 Mpon3BoacTBO MHTErParnbHbIX CXEM, MUKPOCBOPOK 1 MUKPOMOAYNeW
73.10 HayuHble nccnegoBaHust n pas3paboTky B 0611acT €CTECTBEHHBIX Y TEXHUYECKNX
Hayk
(xog OKB3[ @) (HanmeHoBaHMe B1Aa 3KOHOMUYECKOW AEATENbHOCTN)

II. OnncaHne TpyaoBbIX PYHKLNIA, BXOAALLMX

B NpodpeccnoHanbHbl cTaHaapT (pyHKLMOHanNbHas kKapTa Buga

npoceccuoHansHon OeAaTensHOCTM)

O606LeHHbIe TpyaoBble YHKLMK

TpynoBble yHKLUMK

Kon

HanmeHoBaHue

YpoBeHb
KBanudukaunm

HanmeHoBaHne Kop, YpoBeHb
(nogypoBeHb)

KBanudpmkaumm

KOHTPOMb

n3genun

A OpraHusaumsa n

TexHosnorn4eckoro
npolecca Bbinycka

MUKPO3JTEKTPOHUKN

CocTtaBneHue A/01.5 5
onepaumoHHOro MapLipyTa
MU3roTOBIEHUS N3aenunn

MUKPO3JTIEKTPOHUKN

PaspaboTka n A/02.5 5
KOppeKTUpoBKa
TEXHOMNOrn4Yeckon n
HOpMaTUBHOM
AOKYMEHTaUmMmM Ha
M3roTOBJIEHNE U3Oenumn

MUWKPO3EKTPOHUKN

KoHTponb opraHmMsaumm, A/03.5 5
NOArOTOBKN U TEXHNYECKOTO
OCHaLleHnsa pabounx mect
Ha y4acTkax npou3BoacTBa
n3genun

MUKPO3JTIEKTPOHUKN

KoHTponb A/04.5 5
TEXHOJOTNYECKOM
ANCLMNMMHBI Ha yYacTkax
NpousBoACTBa U3aenuii

MUKPOINEKTPOHUKM

KoHTponb cobntogeHus A/05.5 5
napameTpoB U PEXUMOB
TEXHONMOINYECKNX
ornepauuin npoueccos
nNpon3BOACTBaA U3aenun
MUKPO3IEKTPOHMKM

KoHTponb napameTpoB A/06.5 5

KoHncynbtanTtlnioc

HageXxHasa npaBoBas nogaepxka
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KadyecTBa U3genumn
MUKPOISIEKTPOHUKN U
aHanua npu4ynH bpaka

B PaspaborTka, 6 PaspaboTka n B/01.6 6

BHEJpPEHWE HOBbIX U cornacosaHue

BblpaboTka TEXHOJOTMYECKON U

pekomMmeHgauum no HOpMaTUBHOM

KOpPPEKTUPOBKE AOKYMEHTaLMMN HOBbIX

CYLLEeCTBYOLLMNX TEXHOJOTNYECKMX

TEXHOMOrMYeCcKnx onepauuin NpoLeccoB

NpoLEeccoB BbInycka NPOW3BOACTBA U3Lenui

n3genvn MUWKPOS3MEKTPOHUKM

MUKPOSMEKTPOHMKM
Beibop obopynosaHus, B/02.6 6
TEXHOJOTNYECKOM

OCHAacCTKU, CpeacTB
aBTOMaTU3aLMN NPOLECCOB
npou3BoaCcTBa N3genum
MWKPOSJTEKTPOHNKN

Pa3paboTka TeXHNUYECKMX B/03.6 6
3a4aHnin Ha MOAEepPHU3aLMIO
CYLLeCTBYIOLLEro
obopynoBaHus,
TEXHOJOrMYECKON OCHACTKN
1 cpeacTB aBToMaTuU3aLumm
npoLEeCCcoB NPoM3BOACTBa
n3genumn
MUWKPO3MEKTPOHUKM

Pa3paboTka TeXHNUYECKMX B/04.6 6
3aJaHnn Ha
NpPOEeKTUPOBaHNE U
N3roToBreHne
TEXHOJOTNYECKOM
OCHaCTKW, HECTaHAAPTHOTO
obopynoBaHus, cpeacTs
aBTOMaTU3aummn NpoLeccoB
npoussoacTBa nsgenum
MUWKPOS3EKTPOHUKM

MpoBeneHune B/05.6 6
aKcnepuMeHTanbHbIX paboT
no oTpaboTke 1 BHEOPEHUIO
HOBbIX TEXHOMOrMYECKNX
NpoOLIECCOB NPOM3BOACTBA
n3genumn
MMWKPO3NEKTPOHUKM

MnaHupoBaHue u B/06.6 6
noaroToeka
NPON3BOACTBEHHbIX
noMeLLeHNin, pasMeLLeHnst
obopynoBaHusa n paboumnx
MECT Ha NPOun3BOACTBE
n3genumn
MUKPOSMEKTPOHUKN

KoHncynbtanTtlnioc
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C PaspaboTtka u

npoueccoB n

nagenumn

BHeJpeHne HOBbIX
TEXHOJTOINYECKNX

nporpamMm Bbimnycka

AHanus u Bblbop
NnepCcneKkTUBHbIX
MaTepuanos,
TEXHOJTOTNYECKMX
NpoLEeCcCoB n
obopyaoBaHusa

C/01.7

MWKPO3NEKTPOHMKN Nnpou3BOACTBa U3aenuii

MUKPO3JTEKTPOHUKN

PaspaboTka n C/02.7 7
cornacosaHue
TEXHOMNOrn4Yeckon n
HOpMaTUBHOM
AOKYMEHTaLMMN HOBbIX
TEXHOJTOTNYECKMX
NpPOLIECCOB BbINycKa
n3genun
MUKPO3NEKTPOHUKM

OpraHusauusa nposegeHust C/03.7 7
aKcnepuMeHTarnbHbIX paboT
no oTpaboTKe N BHEAPEHUIO
HOBbIX MaTepnanos,
TEXHONOrMYeCcKnx
NpOLIECCOB U
obopyaoBaHus
NpOM3BOACTBA U3Oenun
MMKPO3NEKTPOHUKM

AHanna gaHHbIX Cc/04.7 7
SKCMEPUMEHTaNbHbIX
paboT, BbipaboTka
pekomMeHaauui no
KOpPPEKTUPOBKE U
onTMMM3aLUM NapaMeTpoB
N PEeXNMOB
TEXHOINOTNYECKUX
onepauun n
TEXHOMOrMYeCcKnX
npoLeccoB Npon3BoacTBa
n3genumn
MUWKPO3MEKTPOHUKN

PaspaboTka meTonoB C/05.7 7
TEXHUYECKOrO KOHTPONS U
MCNbITaHWs n3nennun
MUKPO3NEKTPOHUKM

AHanus npuynH 6paka n C/06.7 7
paccMmoTpeHne
NOCTyNaKLLMX peknamauni
Ha BblMyCKaeMmble U3genus
MUWKPOS3MNEKTPOHUKM

MpoekTnpoBaHune c/o7.7 7
TEXHOMNOrn4YecKoro
OCHaLLlEHNS y4aCTKOB
NpOW3BOACTBA U3OenNui
MUWKPO3MNEKTPOHUKM

KoHncynbtanTtlnioc
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Ill. XapakTepucTika 0606LLEeHHBIX TPYAOBbLIX (OYHKLUIA

3.1. O606wweHHast TpyaoBas pyHKUMSA

HanmeHoBaHne | OpraHusaums n KOHTPONb TEXHONOrMYECKOro Kog A |YpoBeHb 5
npoLiecca Bbinycka n3genumn KkBanudmkauum
MUKPOINEKTPOHMKU

MpoucxoxaeHue OpwurunHan X | 3aumcTBoBaHO

00606LLEHHO TPYOOBOK 13 opurnHana

DyHKUNN

Kop opurnHana PernctpaunoHHbIn
HoMmep
NpodeCCUOHANbHOIO
cTaHfgapTa
Bo3MoxHble HanmeHoOBaHMWS NHxxeHep-TexHonor
DOIMKHOCTEN NHxxeHep-TexHoror Il kateropumn

NH>xeHep-TexHonor no npon3soacTBY U3AENTUN MUKPOIIIEKTPOHUKN
MHxeHep-TexHonor no nponssoACcTBY U3AENUA MUKPOSNEKTPOHUKM ||
KaTteropum

TpeboBaHus k 0bpasoBaHuio U | Beiclwiee obpa3oBaHue - 6akanaspuat unm cpegHee npodeccrmoHanbHoe
obyyeHuio obpasoBaHMe B 0611acT! MUKPOINEKTPOHMKN

TpeboBaHus K OnbITY OnbIT paboTbl NO cneumnanbHOCTU, NPUOBPETEHHDLIN B Nepunog obydeHus
npakTuyeckon paboTbl

Ocobble ycnosus gonycka K MpoxoxaeHne obsA3aTenbHbIX NpeaBapuTenbHbIX (MPY NOCTYNNEHUN Ha
paboTte paboTy) 1 Nnepnognyecknx MeguLNHCKMX OCMOTPOB (06cnenoBaHui), a
Takke BHeodepeOHbIX MEAMLMHCKMX OCMOTPOB (06cnegoBaHnn) B
%HAKG, yCTaHOBMEHHOM 3akoHogaTenscTBOM Poccuinckon ®egepaumm

MpoxoxaeHne paboTHUKOM NPOTUBOMOXAPHOIO MHCTPYKTaXxa

MpoxoxaeHue paGoTHUKOM UHCTPYKTaXka Mo oxpaHe Tpyaa Ha paboyem
MecTe

[lononHuTenbHble XapakTepUCcTUKK

HavnmeHoBaHue Kog HaumeHoBaHve 6a30Bow rpynnbl, 4OMKHOCTU (Npodeccum) unm
AOKyMeHTa cneumanbHOCTU
OK3 2144 MH)XeHepbI-3NEKTPOHUKN, MHXEHEPDI MO CBA3N U
npnbopoCTPOEHMIO
EKC k43 - WNHxeHep-TexHomnor (TexHosor)
okco k53 210100 OneKkTpoHMKa N MUKPOINEKTPOHUKA
210101 dusmyeckasi aNeKTpoHUKa
210104 MWKpO3NeKTPOHMKa 1 TBEPAOTENbHAA 3NIEKTPOHMKA
KoHcynbTaHTlIntoc | Crpannua 5 us 41
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210105 OneKkTpoHHbIE NpMbOpPLI U YCTPONCTBA

210106 [MpoMbILWNEeHHasn aNeKTpPoOHMKa

210107 OneKTPOHHOE MaLUNHOCTPOEHME

210108 MukpocucTeMHasa TeXHUKa

240100 XvMunyeckas TexHonorms n buotexHonorns

240306 XmmmquKaﬂ TEXHOMOrA MOHOKPUCTaNIoB, MaTepmuarnos 1
n3genuii 3NeKTPOHHOM TEXHUKM

3.1.1. TpypoBasga yHKUNA

HanwveHoBaHue |CocTaBneHnune onepaunoHHOro MapLipyTa Kog A/01.5 |YpoBeHb 5
N3roTOBMNEHUS N3OENUA MUKPOINEKTPOHNKN (nogypoBeHb)
KBanudmnkaumm
MNpoucxoxgeHve OpwurunHan X | 3aumcTtBoBaHO
TPYAOBOW hYyHKLMK 13 opurmHana
Koa opurnHana PernctpaunoHHbIn
Homep
NpodeCcCUoHarnbLHOro
cTaHgapTa
TpynoBble AencTeums OnpepeneHune TMna NPou3BOACTBA U3AENUN MUKPOSNEKTPOHNKM

Bri6op npouecca nonyyeHvst M3genvs u3 A4ecTBYHLWEro TMNOBOro/rpynnoBoro
TEXHOMOrYecKoro NpoLecca Uiy NoucK aHanora eaMHUYHOro npotecca

Bbl60p KOHCTPYKUMOHHbIX MaTepuranoB AO5d nagenunn MUKPO3JEKTPOHUKN

Onpe/J,eneHMe TUNopasmMepa 3arotoBok And nm3genumn MUKPO3NEKTPOHUKN

OnpepeneHve cocTaea CpeacTB TEXHONOMMYECKOro OCHaLLEeHNs
pa3pabaTbiBaeMbIX NPOLIECCOB NPON3BOACTBA N3OSN MUKPOINEKTPOHMKM

CocTtaBreHune TEXHOMOrM4YeCKUX MapLUPYTOB U3roTOBINEHNUS U3Oenuii
MWKPO3MEKTPOHMKN

PaspaboTka nopsigka noonepawLnoHHOro BbINOMHEHNS paboT Mo U3roTOBIEHNIO
N30enunii MUKPOSSEKTPOHUKU

OdbopMneHne MapLUPYTHBIX KapT U3rOTOBINEHUS U3OENUIA MUKPOSTEKTPOHUKN

Heobxogumble ymeHus PaspabaTtbiBaTb oOnepaLnoHHbIe MapLUpyThbl U3rOTOBNEHUS U3AEnun
MUKPO3MEKTPOHNKN HU3KOW M CpedHen COXHOCTU

3anonHaTb MapLlpyTHble KapTbl N3roTOBI1IEHUA n3genumn MUWKPO3JTIEKTPOHUKN

PaboTtatb C KOHCprKTOpCKOIZ ﬂ,OKYMeHTaLlVIeVI Ha n3gefina MUKpPOIJTEKTPOHUKN

PaboTaTtb ¢ TexHomnormyeckom D,OKyMeHTaLIMeVI Ha M3roTOBIEHME N3OENNIA
MUKPO3NEKTPOHUKN

KoHncynbtanTtlnioc
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Heobxogumble 3HaHWSA basoBble TexHOMornMyeckne NpoLeccsl Npon3BoacTBa U3genui
MUKPO3MEKTPOHNKN

Tunosoe obopynoBaHMe 1M ero MecTo B TEXHOIOMMYECKOM npoLecce
NPOVM3BOACTBA U3AENNA MUKPOINEKTPOHUKN

TWNoBbIE MHCTPYMEHTBI, MPUMEHSIEMbIE B TEXHOMOIMYECKOM npoLiecce
NPOVM3BOACTBA U3AENUA MUKPOINEKTPOHUKN

OcHoBHble MaTepuarbl, UCMosb3yeMble B NMPOU3BOACTBE U3Oenuii
MUKPOISEKTPOHUKM

CTaH,CI,aprI, TeXHN4YeCKne ycnosuma n gpyrme HopmatmBHble U pyKoBoALLME
maTtepwuarnbl no OCbOpM.I'IeHVII-O MapLWpPYTHbIX 1 onepaunOHHbIX KapT And BCeX
TUMOB TEXHOJIOMMYECKMNX NpoL,ecCoB Nnpon3soacTea nagenun MUWKPO3J1EKTPOHUKN

Opyrue xapaktepuctukm | OGbekToM TpyAoBbIX AeNCTBUIN ABNSAIOTCA onepauyuoHHble MapLpyThi
MPOV3BOACTBA MU3AENNI MUKPOINEKTPOHWNKM HASKOW U CPeaHEN CIIOXKHOCTM

pr,u,osue OENCTBMS BbINOHAKTCA CaMOCTOATENbHO UIK NoA PYKOBOACTBOM
bonee KBaJ’]I/I(bl/ILI,I/IpOBaHHOFO cneunanuncrta

3.1.2. Tpynosas pyHKUMSA

HanmeHoBaHue |PaspaboTka 1 koppeKkTMpoBKa TexHornormdeckon | Kog A/02.5 |YpoBeHb 5
N HOPMaTUBHOWM OOKYMEHTaLUN Ha (moaypoBeHb)
N3roTOBIIEHNE U3OENUN MUKPOINEKTPOHMKN KBanudgukaumm
MpouncxoxaeHune OpwurunHan X | 3aumcTBOBaHO
TPyaoBOW OYHKUMN n3 opuruHana
Koa opurnHana PernctpaunoHHbIn
Homep
npodeccuoHansHoro
cTaHgapTa
TpynoBble AENCTBUSA OnpepeneHuve Tvna NPOn3BOACTBA U3LENUN MUKPOINEKTPOHMKN

AHanua TexHONOMMYecknx TpeGoBaHWUi, NpedbsBAsAEeMbIX K  W34enusiv
MUKPOSNEKTPOHUKM

Bbl60p CXEeMbl KOHTPOJIA TEXHOJI0MMYEeCKUX Tpe6OBaHVIl7I, npegbaBndemMblX K
n3gesmimam MUKPOIJTEKTPOHUKN

BbiGop cpeacTBa KOHTPONS TEXHOMOrMYECKUX TpeGoBaHWui, npeabsaABNsAeMbIX K
N30envsM MUKPOINEKTPOHUKN

PaspaboTka eavHUYHbIX TEXHOSOMMYECKMX MPOLLEeCCOoB Ha OcHoBe ©asoBbIxX
TEXHOMNOMMYECKMX NPOLIECCOB NPOU3BOACTBA U3OENUA MUKPOINEKTPOHUKN

Pa3pa60TKa €ANHNYHbIX TEXHONOIrM4YeCKnx npoueccos Ha OCHOBe
TEXHOJ10rm4eckoro npouecca-aHanora npon3BoacTBa n3genumn
MUKPO3JTEKTPOHUKN

BbiGop TexHonornyeckoro oGopyaoBaHusi, HeOBGXOAMMOro [And peanusauum
pa3paboTaHHOro TEeXHOMOrMYeckoro rnpouecca MpPOU3BOACTBA  M3Aenuii
MUKPOSNEKTPOHUKMN

KoHncynbtanTtlnioc

HageXxHasa npaBoBas nogaepxka
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Bblbop cTaHmapTHOM TEXHONOrMYecKoM  OCHacTkW, Heobxogumon  Anga
peanusauun paspaboTaHHOrO TEeXHONMOrM4yeckoro mnpouecca nNPOU3BOACTBaA
n30enmin MMKPO3NEKTPOHNKM

HasHaueHune TEXHONTOr’M4YeCcKnx pexunmos onepaumﬁ TEXHONIOrm4yecKkoro
npouecca npomnssoactea n3genun MUKPO3JTEKTPOHUKN

KoHTponb pacyeTHbIX HOPM BpEeMeHW onepauuii TEeXHONMOrMYeckoro npolecca
NMPOM3BOACTBA U3LENUIA MUKPOINEKTPOHUKM

OchopmnieHne MapLUpYTHbIX KapT, KapT  TEXHONOrM4eckoro npouecca,
onepaLMOoHHbIX KapT

HeoGxoammble yMeHus | AHanuaupoBaTb ~ HOMEHKNatypy WM MnporpaMMy  Bbifycka nsgenuii
MUKPOINEKTPOHUKM

BbISiBNATb OCHOBHbIE TEXHOSOrMYECKMe 3adayu, pewiaembie npu pa3pa60TKe
TEXHOJ10Ir'M4eCcKoro npouecca npomn3soactea n3genun MUKPO3JTIEKTPOHUKN

AHaJ'II/I3MDOBaTb CXeMbl KOHTpOnnA Tpe6yeMb|x TEXHUNYECKUX XapaKTepUucTuk
n3genun MUWKPO3EKTPOHUKN

AHannanpoBaTb BO3MOXHOCTU CPEACTB KOHTPONs TpebyemblX TeXHUYEeCKUX
XapaKTepUCTUK U3LENUIN MUKPOINEKTPOHUKM

Pa3pa6aTblBaTb CUCTEeMbl, METOOMKN U CcpeCcTBa OLUEHKU KavyeCcTBa BbINOJTHEHUA
TeXHONorm4eckmnx onepau,vu7| n  KOHTpONA napameTpoB ncnonb3dyemoro
o6opynoBaHusi

AHanuanpoBaTb CMOCOObl 3aKpenneHWs 3aroTOBKM Ha  TEXHONOMMYecKoMm
HocuTerne, ocHacTke, paboyem none obopyaosaHus

BbibnpaTb onTMmanbHbI  TEXHOMOrMYECKUA MpoLecc-aHanor npouM3BoacTBa
n3gernmm MUKpPO3EeKTPOHNKN

KoppekTpoBaTb TEXHONMOrMYEecKne pPeXMmbl TUMOBOMO  TEXHONOTMYECKOro
npoLecca Npovn3BoACTBa U3OENnii MUKPOSIEKTPOHMKM

KOppeKTI/IpOBaTb TEXHOorn4yeckme peXxXnmbl TEXHOJTOI'M4YeCKoro
npouecca-aHanora npom3soacrtea n3genun MUKPO3JIEKTPOHUKN

AHaJ'II/I3MDOBaTb BO3MOXHOCTU TeXHOJ10rm4eckoro o6opy,qosaHM$| npon3soacTBa
n3genun MUKPO3EKTPOHUKN

AHannanpoBaTb BO3MOXHOCTU TUMNOBOW TEXHONOIMMYECKON OCHACTKM

BbibrpaTb TEXHOMOMMYECKNE PEXUMbI Onepaunii TEXHONOMMYECKOro npouecca
NMPOV3BOACTBA U3LENUIA MUKPOINEKTPOHUKM

HopmupoBaTh TexHoMorMyeckme onepauun npouecca Mnpov3BOACTBa M3Oenui
MUKPOINEKTPOHUKM

OCbOpMJ'IﬂTb TEeXHONorn4eckmne JOKyMeHTbI

Heobxoanmble 3HaHUSA TexHuyeckme TpeboBaHMsA, NpeabsBNseMble K M3roTaBnvBaemMbiM M3Oenvsam
MUKPO3IIEKTPOHMKM

OcHoBHble MeToAbl U CMOCOObLI  KOHTPONA TexHuyecknx TpeboBaHum K
N3roTaBnMBaeMblM U3genmMsamM MUKPOINEKTPOHNKM

KoHncynbtanTtlnioc
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HokymeHT npepgoctasneH KoncynbranTllntoc
[ata coxpaHeHus: 18.03.2015

OcHoBHbIE cpencrtBa KOHTPONA TEXHUYECKNX Tpe6OBaHI/IVI K un3rotaBiiMBaeMbIM
n3genimam MUKpPOIJTEKTPOHUKN

TWnbl N OCHOBHbIE XapakTEPUCTMKM NPOU3BOACTBA U3AENUA MUKPOINEKTPOHNKN

CTpyKTypa Npon3BOACTBEHHOTO UM TEXHOMOrMYECKOro MpoLecca WU3roTOBMEHMUs!
N30ENNIn MUKPOSNEKTPOHMKM

Cxembl 6a3I/IpOBaHI/IF| 3aroToBKW ANd nsgenumn MUKPO3JIEKTPOHUKN

TunoBble TexHOMNorn4eckue npoueccbl M pexunmbl nNpon3BoacCTBa n3genun
MUKPO3JTEKTPOHUKN

MpaBuna BeIGoOpa TEXHOMOTMYECKOro NnpoLecca-aHanora

OcHoBHOe  TexHororndyeckoe obopygoBaHMe — MPOW3BOACTBA  WM3OEnuid
MUKPOSMEKTPOHUKN M MPUHLMIBI €ro paboThl

an/IHLl,MFIbI Bbl60pa TEXHOJTOr’M4YeCcKoro O6OPY£I,OBaHI/IF| npon3soacTBa n3genun
MUKPOIJTEKTPOHUKN U MPUHLIUIBbI €ro paGOTbI

an/IHLl,I/II'IbI Bbl60pa TEXHOSTOrMYECKOM OCHACTKWU AN U3roTOBMNEHUs unsgenui
MUKPO3JTIEKTPOHUKN U NMPUHLINIMBI ee paGOTbI

TunoBble TEXHONMOMMYECKME pPEXMMbI Omnepauui TEXHONOrMYECKoro npouecca
NPOn3BOACTBA U3OENUN MUKPOINEKTPOHMKU

MeToguka HasHa4YeHUs1 TEXHONOrMYEeCKnX PEeXMMOB TEXHOJTOrM4YeCKnx onepaum?l

MeToguka pacyeTa HOpM BpeMeEHN TEXHOJTOTNMYECKNX onepaumﬁ

Cragun p83pa60TKI/1 TEXHONOrMYeckon wu HOpMaTI/IBHOﬁ OOKYyMeHTauunm Ha
W3roTOBEHME U3aENNI MUKPO3JNTEKTPOHUNKN

OcCHOBHbIEe BMAbI TEXHOMOIMYECKNX OOKYMEHTOB U UX Ha3Ha4deHune

CTaHOapTbl, TEXHUYECKME YCIOBUA M OpYyre HOpMaTUBHbIE U PYKOBOAsLINE
mMaTepuanbl Mo OMOPMIIEHNIO MapLUPYTHBLIX KapT, KapT TEXHONOrM4Yeckoro
npotiecca, onepaumoHHbIX kapT

[pyrve xapakrtepuctukn | OObEKTOM TpyAoOBbIX OEWCTBUN SIBNSAETCS TEXHOMornyeckas u HopmaTuBHas
OOKyMeHTauusa Npon3BoaCcTBa U3ennin MUKPOINEKTPOHUKN HU3KOW U CpeaHen
CITOXXHOCTH

TpynoBble OeACTBUA BLINOMHATCA CaMOCTOSATENBHO UMW MO4 PYKOBOACTBOM
Bonee KBanMMULMPOBaAHHOrO crieumanuera

3.1.3. TpypoBas dyHKUmMSA

HanmeHoBaHvne |KoHTponb opraHusaumu, NOAroTOBKK U Kog A/03.5 |YpoBeHb 5
TEeXHMYECKOro ocHalleHus pabounx MecT Ha (nooypoBeHb)
y4yacTKax Npou3BoACTBa U3genun KBanudmkaymm
MUWKPO3MEKTPOHUKM

MNpoucxoxaoeHne OpvirnHan X | BaumcTtBOBaHO

TpyaoBoun dhyHKLUN 13 opurMHana

Koa opurnHana PernctpaunoHHbIn
KoHcynbTaHTlIntoc | Crpannua 9 us 41
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Homep
npoceccuoHansHoOro
cTaHgapTa

TpynoBble geicTBUS MpoBepka YpOBHSA TEXHNYECKOrO OCHALLEHNA paboynmx MecT Ha MPOU3BOACTBE
N3nenuii - MUKPOSNEKTPOHUKM Ha COOTBETCTBME HOPMaM TEeXHOMOrM4eckom
[AOKyMeHTaLun

Bblgaya 3akno4yeHnst 0 COOTBETCTBMM COCTOSIHUS pa6oqu MecCT HOpMaTI/IBHOI7I
N TEXHONOMMYECKOM OOKyMeHTauumn

Pa3paboTka TexHuyecknx TpeboBaHuI K OCHALLEHMWIO U JOOCHALLEHMIO paboumnx
MECT TEXHOMNOrMYECKUM, KOHTPONbHO-U3MEPUTENbHLIM W BCNOMOraTenbHbIM
obopynoBaHueM

dopmMUpoBaHME TEXHWYECKUX 3afaHWiA ANsi OCHALLEeHWss M [0O0CHALLEeHUs
paboymx  MecT TEXHONOrMYecKnM, KOHTPOIbHO-U3MEPUTENBHBIM "
BCrnomoraTtenbHbIM 060opyaoBaHMeEM

B3aumopgencrtene ¢ nNpoOBEPSOWMMU U KOHTPONMUPYHOLLUMMU OpraHamm no
BOMpOCaM COOTBETCTBUSA pabounx mecT TpeboBaHMAM 1 HOpMaMm opraHv3auuu
1 OXpaHbl TpyJa, NPOU3BOACTBEHHOW CaHUTapWU U MPOTUBONOXAPHON 3aLLUTbI

Heobxogumble ymeHus OueHvBaTb NMPOU3BOAUTENBHOCTL U KayecTBO Tpyda Ha paboumx mectax
Npou3BoACTBa M3OENUA MUKPOINEKTPOHNKN

OnpenensTe COOTBETCTBME TEXHUYECKOW OCHALLEHHOCTU paboumx MecT
TpeboBaHNAM TEXHOMOIMMYECKOW 1 APYrMM BuAaM HOPMaTUBHOWM AOKyMeHTaLum

YCTpaHATb HECOOTBETCTBUS B TEXHUYECKOW OCHALLEHHOCTM paboynx MecT Ha
NPOWN3BOACTBE U3LAENUNIA MUKPOINEKTPOHUKN

OnpenenaTb NOTPEBGHOCTb B TEXHONOMMYECKOM, KOHTPOMbHO-M3MEPUTENBHOM 1
BCMomoratesisHoM 06opyaoBaHUM Ha pabounx MecTax

OI'Ipeﬂ,eJ'IFlTb Tpe6OBaHl/I$-| K OCHalleHno n A0OCHaLLEHNIO pa6oq|/|x MecCT

Heobxogumble 3HaHMSA TexHonornyecknii NpoLecc NPonsBoACTBa U3AENUN MUKPOSNEKTPOHNKN

MeToamka opraHusauuM W MNOAroTOBKM paboumx MecT Ha Mpou3BOACTBE
n3aenuin MUKPOINEKTPOHUKN

KpVITepI/IVI OLEHKHN pa60l-w|x MECT COrmnacHO ycrnosuam Tpyaa

OcHoOBHOe TexHonornyeckoe o6opy/:|,OBaHv|e, KOHTPOINbHO-N3MepuTernbHoe ¢
BCrnomorartesibHoe OGOpy,D,OBaHVIe n npuHUnnbl ero paGOTbI Ha npoun3BoacTBe
nagenunn MUWKPO3JTIEKTPOHUKN

OcHosBbl opraHm3auunm n nnaHMpoBaHUA npon3BoacTB nagenunn
MUWKPO3NEKTPOHNKN B HaCTU OCHaLLEHNA pa6oq|/|x MecCT

Opyrue xapaktepuctukn | O6bekToM TpyAOBbIX AEUCTBUIA ABNSIOTCA paboymne MecTa Ans npou3BoacTBa
N3aenMn MUKPOSNEKTPOHNKN HU3KOW U CpedHen COXHOCTU

TpynoBble AeNCTBUS BbINOMHAKTCA CaMOCTOATENbHO WMAM NOA PYKOBOACTBOM
6onee kBanMUUMPOBaHHOrO cneumanucTa

3.1.4. TpypoBsas dyHKUMSA

KoHncynbtanTtlnioc
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HavnmeHoBaHue |KOHTpOMb TEXHONOMMYECKON OUCLIMNIIMHBI Ha Kog A/04.5 |YpoBeHb 5
y4acTkax Npou3BOACTBa U3genun (nooypoBeHb)
MUWKPO3MEKTPOHUKM KBanudmkaumm

MNpoucxoxaoeHne OpvirnHan X | BaumcTtBOBaHO

TpyaoBoun dhyHKLUN N3 opurmHana

Koa opurnHana PernctpaunoHHbIn
HoMep
NpodeCCUOHANbHOIO
cTaHfgapTa
TpynoBble 4eNCTBUSA KoHTponb cobntogeHns TEXHONMOrMYeCcKon AUCLMNIAMHBI MpU peanu3aumm

TEXHONOMMYECKMX NpoLeccoB NPON3BOACTBA M3AENUN MUKPOINEKTPOHUKN

KoHTponb BbINOMHEHUSI NpaBKN 3KCMnyaTauum TEXHONOMMYECKoro
o6opynoBaHns

I'Ipose/J,eHme nnaHoBOW aTTecTauun OGOpy,EI,OBaHI/IFl npon3BoacTBa nagenunn
MUKPO3JTIEKTPOHUKN

KOHTpOJ‘Ib 0eATernbHOCTM onepaTopoB U cobntogeHnsa nmm npasun npoeeaeHunsA
TEXHONOI’M4YECKMNX N KOHTPOJ1bHbIX onepau,wﬁ, TPAHCNOPTUPOBKU napTvn7|
n3genun MUKPO3JTIEKTPOHUKN

Mpu oTKNOHEHUN NapameTpoB NogaBaemon Ha obopyaoBaHME SNEKTPOIHEPTM
OCTaHOBKa npouecca 1 coobLLeHre O CNyYMBLLEMCH NO UHCTaHLUMKU ANs
NPUHATUA peLueHus

lMpoBeaeHne HennNaHoOBOW aTTecTauuyM obopyaoBaHNS Ha NPOU3BOACTBE
n3genuin MUKpO3NEeKTPOHNUKM

Heobxogumble ymeHus N3mepsaTb anekTpodmranydeckme napameTpbl POpMUpYeEMbIX PYHKLMOHANbHBLIX U
BCMOMOraTernbHbIX COeB U usgenumn

MpoBoAWTbL aHanM3 1 onpeaensiTb NPUYMHLI OTKITOHEHUS] NapaMeTPOB

OcyLLl,eCTBﬂﬂTb TEXHOSOrM4YecKnin Haa30p

PaboTaTb C KOHCTPYKTOPCKOM M TEXHONOMMYECKOM AOKYMEHTaLMen

PaboTaTb C KOHTPOMbHO-M3MEpPUTENbHBIM 000pYyAOBaHMEM Ha NPOM3BOACTBE
n3genun MMKPO3SEKTPOHMKN

PaGoTaTb C MHCTPYKUMSIMK NO 3KcnnyaTauun ob6opyaoBaHusi U NpMGopoB Ha
MPOV3BOACTBE MU3AENUIA MUKPOISEKTPOHNKN

Heobxoaumble 3HaHUs TunoBble TeXHOMNOrM4Yeckne npouecchbl npon3soacTBa nagenunn
MUKPO3JTIEKTPOHUKN

Cunctema MeHeKMeHTa KayecTBa

PernameHTbl KOHTPOMS TEXHOMOMMYECKUX Onepauuii npouecca Npou3BoaACTBa
N34enuii MUKpO3NEKTPOHUKN

MeTozabl CCreaoBaHWs CITOEB U CTPYKTYP

KoHncynbtanTtlnioc
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MeTogbl aHanM3a TEXHONOIMYECKNX cpea

TexHonormyeckne pexxnmMbl TEXHONOMMYECKOTO Y KOHTPOIbHO-M3MEPUTENBHOTO
o6opynoBaHus NPOU3BOACTBA U3OEMUA MUKPOSMEKTPOHMKM

PernameHTbl, cTaHgapThl (N0 oxpaHe Tpyaa, BakyyMHON FMrMeHe, YACTbIM
30HaMm)

Ol'lepaLl,I/IOHHbIe, MapLWpPyTHblEe N KOHTPOJIbHbIE KapTbl NPON3BOACTBaA nagenun
MUKPO3JTIEKTPOHUKN

,El,pyrme XapaKTepucTtukmn Ob6bekToMm TPyAoOBbIX OENCTBUN ABNSETCA TeXHOMNOorm4yeckasa gncumnnmnHa Ha
pa6oql/|x MecTax npon3BoacTBa nagenunn MUWKPO3NEKTPOHUKN BCEX BUOOB
CITOXXHOCTH

prﬂOBble [ENCTBUS BbINOJTHAKTCA CaMOCTOATENbHO UK NoA PYyKOBOACTBOM
bonee KBaJ'IVI(bI/ILI,I/IpOBaHHOI'O cneunanumcrta

3.1.5. Tpynosas pyHKUMSA

HanmeHoBaHue |KoHTponb cobnogeHms napameTpoB u pexunmos | Kog A/05.5 |YpoBeHb 5
TEXHOJI0rMYEeCKNX onepawmi npoLeccoB (moaypoBeHb)
NPOn3BOACTBA U3LENUIN MUKPOINEKTPOHMKN KBanudgukaumm
MpouncxoxaeHue OpwurunHan X | 3aumcTBOBaHO
TPyaoBOW QOYHKUMN n3 opuruHana
Koa opurnHana PernctpaunoHHbIn
Homep
npodeccuoHansHoro
cTaHgapTa
Tpynosble oencTeus KoHTponb npaBuibHOCTU 3KCNyaTaLmMmM TEXHONOrM4Yeckoro obopyaoBaHns Ha

NPOW3BOACTBE U3AENUA MUKPOINEKTPOHMKN

KoHTponb NpaBubHOCTM 3KCMyaTaumMmM TEXHOIOrMYECKOM OCHACTKK

BbisiBneHune NPpU4nH 6pa|<a B U3roTOBMNEHUN U3OENNN MUKPO3NEKTPOHUNKN

MoproTtoBka NpeanoXeHu No NpeaynpexaeHuto 1 nukengauum bpaka s
N3roTOBMEHUN U3OENNIA MUKPOINEKTPOHMKN

BbisBneHne npuynH npubnmxkeHns NMHenHbIX pa3smepoB U PacCOBMELLEHWIN K
npegensHoO A40NYCTUMbIM

lMoarotoBka NpeaioXKeHUN No MNOBLILLEHNIO TOYHOCTU BbINOSTHEHNS
TEXHONOMMYeCcKMx onepaumm npoLecca NpomMsBoAcTBa nsgenum
MWKPOSJTEKTPOHNKN

CornacoBaHune BHECEHUSI UBMEHEHUIA B TEXHOMOrMYECKue npoLeccsl
NPOn3BOACTBA U3AENUA MUKPOINEKTPOHMKN

CornacoBaHne BHECEHNS] UIBMEHEHUI B TEXHONOIrn4YeCKyro 4OKyMeHTauuno

Heobxoaumble yYMeHUaA Ol'lepaTMBHO pewaTtb TexXHoJ1orm4eckne I'IpO6J'IeMbI B npouecce npomnssoncrtea
n3genun MUKPO3IEKTPOHUKN

KoHncynbtanTtlnioc
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AHaJ'II/I3VIpOBaTb OCHOBHbl€ NapamMeTpbl peann3dyemMbiX TeXHOIOIrM4YeCKnx
npoueccoB nponseoactea n3genun MUKPO3JTEKTPOHUKN

AHanusnpoBaTb pexumbl paboTbl TEXHONOMMYECKoro 06opyaoBaHUs Ha
NMPOV3BOACTBE U3LENUIA MUKPOINEKTPOHUKM

AHanu3npoBaTb pexumbl paboTbl TEXHONOMMYECKON OCHACTKU

AHaJ'IM3VIpOBaTb Nnpon3BOACTBEHHYHO CUTYyaUUIO N BbIABNATb NPUYNHDI 6pa|<a B
W3roTOBIEHUM N3OENNI MUKPO3JIEKTPOHUKN

BbisBnatb NPUYNHBbI NOTEPU TOYHOCTU TEXHOITOIMYECKOro OGOpy,D,OBaHMﬂ

MpegnaraTte pelUeHns Mo MOBbLILLIEHNIO TOYHOCTMN BbINOMHEHWS TEXHOMOMMYECKNX
onepauuit npoLecca NPOU3BOACTBA M3AENNIA MUKPOINEKTPOHMKM

BHOCUTb M3MEHEHNSA B TEXHOOrMYECKME MPOLECChI

BHoCUTb M3MEHEHUs B TEXHONOIrnM4eCKyro JOKyMeHTauuno

Heobxogumble 3HaHWSA OcHOBHble NapamMeTpbl TEXHOMNOrMYECKUX NPOLLEeCCOB

MpaBuna akcnnyaTauumy TEXHONOrMYeckoro oGopyaoBaHus

I'Ipanma SKcnnyatauunn TEXHOSOrMYECKOM OCHACTKK

Buabl 6paka B M3roToBNeHUN N3genmn MMKPOSINEKTPOHNKU

TexHonornyeckne akTopsbl, Bbi3blBalOLLME NMOrPELIHOCTN N3rOTOBMNEHUA
n3genmm MUKpPO3EeKTPOHNKN

MeToabl YMeEHbLUEHNA BITMAHNUA TEXHOJIOTMHYECKNX (baKTopOB, BblI3bIBAOLLNX
NOrpeLwHoOCTN N3rotToBrieHnA nagenunn MUWKPO3JTIEKTPOHUKN

I'Ipou,e,u,ypbl cornacosaHusA npep,no»(eHMﬂ N0 UBMEHEHUID TEXHOJTOTMYECKUNX
npoueccos

Mpoueaypbl cornacoBaHUs NPEAnoXeHW No N3MEeHEHNI0 TEXHOMOrMYECKoi
JAOKyMeHTauun

Opyrue xapaktepuctukn | OBbEKTOM TPyAOBbIX AEUCTBUM ABMASIOTCA TEXHONOrMYeckne onepaumm
NPOM3BOACTBA U3OENNA MUKPOINEKTPOHUKN HU3KON N CPEHEN CNOXHOCTU

TpynoBble 4eNCTBUS BbIMOMHAKTCSA CAMOCTOSATENBHO UMW Mo, PyKOBOACTBOM
Bornee kBanMUUMPOBAHHOIO cneumnanucTa

3.1.6. TpypoBas dyHKUmMSA

HanmeHoBaHue |KoHTponb napameTpoB KayecTsa nsgenui Kog A/06.5 |YpoBeHb 5
MUWKPOSMEKTPOHUKM U aHanm3 npuymH bpaka (nogypoBeHb)
KBanudukaumm

MNpoucxoxaoeHne OpvirnHan X | BaumcTtBOBaHO

TpyaoBon dyHKLUN N3 opurmHana

Koa opurnHana PernctpaunoHHbIn
HoMep
NpodeCCUOHANbLHOIO
Koncynbrantlinioc www.consultant.ru Ctpanuua 13 13 41
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cTaHaapTa

TpyooBble AeicTBUS MnaHnpoBaHue NpoLeccoB opraHusauum cbopa 1 0606LLEHNs CTaTUCTUYECKMX
AaHHbIX

CTaTUcTMYeckuii aHanm3 TEXHONOMMYECKMX NapaMmeTpoB onepawuii

KoHTponb aesaTenbHOCTH onepaTopoB U COGMNoAeHUst UMW NPaBuI NPoBeaeHNs
TEXHOIOTMMYECKMX 1 KOHTPOJbHbLIX onepauuii, TPaHCTIOPTUPOBKM NapTUiA
N30ENn MUKPOSNTEKTPOHMKM

Orlpep,eneHVle N yCTpaHeHune npmuyYmnH OTKINOHEeHNA napameTpoB
TEXHOJI0TN4YeCKnx onepau,m7| OT 3aJaHHbIX

OnpegeneHve Gpaka nNpu NPoU3BOACTBE U3AENWI MUKPOINEKTPOHMKM

Onpep,eneHme NPUYNH BOSHUKHOBEHUA 6paKa N nx aHanma

Heobxogumble YMEeHUaA V|3MepFITb napameTpbl CbOpMVIpyeMbIX CnoeB U KOHCTPYKTUBHbIX 3J1EMEHTOB

npOBOﬂI/ITb aHanna3 n onpeaenAaTb NPUYnHbl OTKIOHEHNA nNapamMmeTpoB

OcyLLeCTBNATb TEXHOMOMMYECKUIA Haa3op

PaboTaTb C KOHCTPYKTOPCKOW M TEXHONOMMYECKON LOKYMEHTaUNEN

PaboTtatb c KOHTPOJIbHO-U3MEePUTEIIbHbIM o6opy,qosaH|/1eM

BbisiBNSATL pasnuuHble BUAbI NPOU3BOACTBEHHOrO Gpaka

AHaJ'II/ISVIPOBaTb NpU4NHbl BOSHMKHOBEHUA 6paKa

nﬂaHMDOBaTb npouecchbl opraHn3auum c6opa 1 06006LLIEHNS CTATUCTUYECKMX
OaHHbIX

CobupaTtb n obpabaTtbiBaTe CTaTUCTUYECKME AaHHbIE

PaGoTaTb B nporpaMmax CTaTUCTMYECKOro aHanunsa

Heobxoaumble 3HaHUs Tunosble TEXHONOIMYECKNE npoueccobl

TexHnyeckme yCcnoesuaA Ha TunoBble n3genma MUKPOINTEKTPOHUKN

TexHonornyeckne pexvmol 06opyLoBaHUs

OcHoBHbIe BMAbI 6pa|<a N NPUYnNHbLI €ro BOSHMKHOBEHNA

PernameHTbl, cTaHgapTbl M NpaBuia no oxpaHe Tpyaa, BakyyMHOW rMrmeHe,
YNCTbIM 30HaM

PernameHTbl KOHTpONS

Ol'lean,I/IOHHbIe, MapLWpPyTHbI€ N KOHTPOJIbHbIE KapTbl

M porpamMmmbl CTaTUCTUHECKOro aHanmsa

Opyrue xapaktepuctukn | O6bekTOM TPYAOBbIX 4ENCTBUIN SBNAOTCS U3AEeNUs MUKPOSNEKTPOHWUKN HU3KOMN
N CpefHen CroXHOCTU

TpynoBble AENCTBUS BbINOMHAIOTCSA CAMOCTOATENBHO UKW NOL PYKOBOACTBOM

KoHncynbtanTtlnioc
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Bornee kBanMUUMPOBAHHOIO cneumnanucTa

3.2. O6obuweHHasa TpyaoBas pyHKUNS

HanmeHoBaHue Pa3paboTka, BHegpeHue HOBbIX 1 BelpaboTka | Kopg B |YpoBeHb 6
pekoMeHaLMIi No KOPPEKTUPOBKE KBanudmkaumm
CYLLECTBYIOLLNX TEXHONMOMMYECKNX MPOLLECCOB
BbIMyCKa M34enni MUKPO3NEKTPOHUKN

MpoucxoxaeHve OpwruHan X | 3anmcTBOBaHO
0000 EeHHOM TpyaoBOM n3 opurmHana
dyHKUMN
Koa opurnHana PernctpaunoHHbIn
Homep
npodeccuoHanbHoro
cTaHgapTa
Bo3mMoXxHble HaMMeHOoBaHWS WHxeHep-TexHonor Il kaTeropuu
OOMmKHOCTEN UHxeHep-TexHONor No Npou3BoACTBY U3AENUIN MUKPOINEKTPOHMKHN |l
KaTeropum

TpeboBaHusa k obpasoBaHuio U | Beicluee obpasoBaHue - cneynanuTeT, marucTpartypa

obyyeHunto

TpeboBaHuUs K ONbITY OnbIT paboTbl B JOMKHOCTM UHXEHepa-TeXHonora nnm

npakTuyeckon paboTbl nHxeHepa-texHorora lll kateropuu He MeHee Tpex net

Ocobble ycrioBust gornycka K MpoxoxaeHne obsizaTenbHbIX NpeaBapuUTesbHbIX (MPY NOCTYNIIEHUN HA
paboTte paboTy) 1 nepuogn4eckmx MeguLUHCKMX OCMOTPOB (0bcnegoBaHuii), a

Takke BHeoYepeaHblIX MeAMLUHCKMX OCMOTPOB (06cnefoBaHun) B
nopsigke, yCTaHOBIIEHHOM 3akoHodaTtenbcTBom Poccuickon ®egepaumnm

MpoxoxaeHne paboTHMKOM NPOTMBOMNOXAPHOIO MHCTPYKTaxa

MpoxoxaeHne paboTHNKOM UHCTPYKTaXa Mo oxpaHe Tpyaa Ha paboyem

mMecTe
JononHuntenbHble XapakTepUCTUKN
HanmeHoBaHue Kog HaumeHoBaHue 6a30Bow rpynnbl, AOMKHOCTU (Npodyeccum) unm
OOKyMeHTa crneunanbHOCTU
OK3 2144 VH)XeHepbI-3NEKTPOHUKN, MHXEHEPDLI MO CBA3N U
NpnbopoCTPOEHMIO

EKC - NHxeHep-TexHornor (TEXHOMOr)
OKCO 210100 3OneKkTpoHMKa 1 MUKPOINEKTPOHUKA

210101 dunsmyeckasi aNEeKTPoOHUKa

210104 MWKpPOSNeKTpOHMKa 1 TBEPAOTENbHAA 3NEKTPOHMKA

210105 OneKTpoHHble NPMBOPbLI U YCTPONCTBA
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210106 [MpombIwneHHas aneKkTpoHKKa

210107 OneKTpoHHOE MaLUMHOCTPOEHME

210108 MukpocuctemMHas TexHuKa

240100 Xnmunyeckas TexHonornsa n GuotTexHonorms

240306 XMMMHePKaH TEXHOMOTMA MOHOKPUCTAI0B, MaTepuasnos u
N30enunin SNeKTPOHHOM TEXHUKM

3.2.1. TpypoBas dyHKUmMSA

HanmeHoBaHve |Paspabotka n cornacosaHune TexHonormdeckon |Koga B/01.6 |YpoBeHb 6
1 HOPMaTUBHOMN AOKYMEHTALMN HOBbIX (nogypoBeHb)
TEXHOIOMMYECKMX onepaLinii NpoLLeccoB KBanudwmkauum

NpousBoACTBa U3aenuii

MNpoucxoxaoeHne OpvirnHan X | BaumcTtBOBaHO
TpyaoBoun dhyHKLNN N3 opurmHana
Koa opurnHana PernctpaunoHHbIn
HoMep
NpodeCCUOHarNbLHOro
cTaHfgapTa
TpynoBble 4eNCTBUSA Pa3paboTka nocnegoBaTenbHOCTU NEPEXOAOB B TEXHOMNOMMYECKUX Onepaumsix

Bbl60p cpencTB TEXHONOIrM4YeCcKoro ocHalleHuaA onepau,vn7|

OnpeaeneHne NOTPeGHOCTU B HOBbIX CPEACTBaX TEXHOMOMMYECKOro ocHaLleHus

CocTaBrneHue 3asBOK Ha NpMobpeTeHNe HOBOIO TEXHOOMMYECKOrO U
KOHTPOIbHO-M3MepPUTENBHOrO 060PYA0BaHNS U TEXHOOMMYECKON OCHACTKM

Bbl60p cpencTs aBToMaTu3aunm 3fIEMEHTOB TEXHOJTONMYECKOIo npotecca

HasHaueHue 1 pacyeT pexnmoB 06paboTkmM B TEXHOMOMMYECKMX onepaLmsax

MoaroToBka UCXOAHBIX AAHHbLIX, HEOBXOANMBIX NS PaCYETOB HOPM BPEMEHMU,
TpyaosaTparT U pacxoga Matepuanos

OnpepneneHune coctaBa paboT n 060CcHOBaHMNe Bbibopa npodeccum
NCMONHWUTENEN ANs BbIMOMIHEHNSA Onepauuii B 3aBUCUMOCTU OT CIIOXXHOCTU
paboT

O(*)OpMJ'IeHVIe onepaunoHHbIX KapT 1 ﬂperVl TEXHOSIOrM4yeckomn OOKyMeHTauunmn

CornacosaHue pa3paboTaHHO JOKyMeHTaLUuMu ¢ noapasaeneHnsamm
opraHusaLmm

KoHcynbTauus cneunanucToB noapasaeneHuin opraHmsanmum no
TEXHOMOrM4Yecknm Bonpocam

KoHTporb TeXHONornyecknx npoLeccos, paspaboTaHHbIX cneumanuctamm 5
YPOBHS KBanudukaumm
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Heobxogumble ymeHus AHanuanpoBaTtb NporpaMmMy BbiMyCka NpoLeccoB NPOM3BOACTBA NU3AeNun
MUKPO3MEKTPOHNKN

BbIsiBNSiTb OCHOBHbIE TEXHOMNOMMYECKUE 3afa4uu, pellaemble npu paspaboTke
TEXHOIOrM4ecKoro npotecca

AHanm3npoBaTb CXeMbl KOHTPOIS TEXHNYECKMX TpeGoBaHuii

AHaﬂVISI/IpOBaTb CXeMbl pacrnoJyioXeHnd Ha 3arotoBke 3J1IEMEHTOB 6a3VIpOBaHVIﬂ
N 3aKpeniyieHnd 3arotoBkun

AHaJ'IM3I/IpOBaTb TEXHOMOrN4yeckne CBONCTea MaTepunanos

PaSpaﬁaTblBaTb onepaunoHHble TeXHONorm4eckme npoueccol

PaccuntbiBaTh NOrpeLwHoOCTN BbINOJIHEHNA TEXHOJ1OTNMYECKNX OﬂepaLl,I/IVI

Ananuaun poBaTb TeXHONOrm4eckme npoueccbl

AHanuavnpoBaTb BO3MOXHOCTU TEXHONOrMYeckoro o6opyaosaHus

AHaJ'IVI3VIpOBaTb BO3MOXXHOCTM TEXHONOMMYECKON OCHACTKM

PaccuntbiBaTb TEXHONOrM4Yeckne peXxXnmbl

HopMupoBaTb TEXHOMOrMYECK1e onepaLmm

PaccunTbiBaTb HOPMbI pacxoa cbipbsi, NonydgabpukaTtos, MaTepuanos, rasos,
PeaKkTMBOB, UHCTPYMEHTOB, SHEPIK

PaccuntbiBaTb OKOHOMUYECKYHO S(b(beKTVIBHOCTb M Npon3BoanTENIbHOCTb
TEXHOJI0rM4YeCcKOoro npouecca npun pa3pa6OTaHHOM nopAagke nepexoaos

OhopMnsATb TEXHOMOMMYECKYIO JOKYMEHTAaLMIO

Heobxogumble 3HaHUS TunoBble TEXHOMOMMYECKNE NPOLECCHI U PEXMMbI MPOM3BOACTBA U3OENUN
MWKPO3MEKTPOHMKN

TexHn4yeckme Tpe6OBaHVIﬂ, npeavasrdemMble K U3rotaBrimBaeMbiM U3aennam

MeToabl 1 cnocoObl KOHTPONA TEXHNYECKNX Tpe6OBaHVIl7I

CpepfcrBa KOHTPONSA TEXHUYECKUX TpeboBaHui

TwWnbl M OCHOBHbIE XapakTepUCTUKM NMPOM3BOACTBA

Cxembl 6a3VIDOBaH N4 3arotoBKku

MeToanka NpoeKkTMpPoOBaHMUS TEXHONTOMMYECKMX Onepauun

OcHoBHOe TexHonornyeckoe obopyaoBaHne 1 NPUHLUMbLI ero paboThbl

TexHonornyeckue (*)aKTOpr, BnnALne Ha TOYHOCTb BbINMOJTHEHUA onepau,w7|

MpuHUMnbl BbIBopa TexHonornyeckoro obopyaoBaHus

MprHUMNbI BbIGOpa TEXHONOMMYECKON OCHACTKM

TunoBble TeXHOMNOrNM4YecKne pPeXnMbl onepauw?l npomn3BoacTtea nagenun
MUKPO3JTEKTPOHUKN

KoHncynbtanTtlnioc
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MeToguka pacyeTa TeXHOJNIONM4YeCKNX pexmmos

HopmaTuBbl pacxofa cbipbsi, MaTepuanos, pabounx cpeq, aHeprum

MeToguka pacyeTa HOpM BpeEMEHU TEXHOJITOTNYECKNX onepau,vn7|

MeToguka pacyeTa 3KOHOMUYECKON 3PP EKTUBHOCTU U NPOU3BOAUTENBHOCTU
TEXHOMNOrM4YeCcknX NpoLEeccoB

CTtaHaapTbl, TEXHUYECKNE YCIOBUS U ApYyrMe HOPMaTUBHbIE U pyKOBOASALLMNE
mMaTtepuarnbl No 0popMINeHN0 MapLUPYTHBIX KapT, KapT TEXHOOrMYEeCKoro
npouecca, onepaunoHHbIX KapT

Opyrue xapaktepuctukn | O6bekToM TpyOoBbIX AEVCTBUIA SIBNSIETCA TEXHOMOMMYeckas 1 HopmaTMBHas
OOKYMeHTauuMs Npon3BoACcTBa M3OENUA MUKPOINEKTPOHMKN BCEX BUAOB
CNOXHOCTH

TpynoBble 4eNCTBUSA BbINOMHAKTCS CAMOCTOSTENBHO MW NO4 PYKOBOACTBOM
Bonee kBanMULUMPOBaHHOrO cneumanucTa

3.2.2. TpypoBsas dyHKUMSA

HaumeHoBaHne |Bribop 06opynoBaHus, TEXHONOMMYECKOW Kog B/02.6 |YpoBeHb 6
OCHacTKu1, cpecTB aBTOMaTU3aLmMm NpoLeccoB (nogypoBeHb)
NPOM3BOACTBA U3OENUIN MUKPOINEKTPOHMKN KBanudmkaymm
MNpoucxoxaoeHne OpvirnHan X | BaumcTtBOBaHO
TpyaoBoun dhyHKLUN N3 opurmHana
Koa opurnHana PernctpaunoHHbIn
HoMep
NpodeCCUOHAarbLHOro
cTaHgapTa
TpynoBble 4eNCTBUSA AHanm3 napameTpoB M PEXMMOB TEXHOOMMYECKMX OnepaLmn Ansa onpeaeneHns

TEXHUYECKNX TpeboBaHW Ha oGopyaoBaHME, TEXHONOTMYECKYD OCHAcTKy W
cpepcTBa aBToMaTU3aLum

CocTaBneHne TeXHUYECKUX Tpe6OBaHl/II7I Ha o6opyp,oaaHV|e, TEXHOJ1I0INM4YeCKyto
OCHaCTKYy 1 cpeacTtBa aBToMaTtu3aumm

OnpeaeneHne cooTBETCTBUS XapakTePUCTMK 060pyaOBaHNSs, TEXHOIOMMYECKON
OCHacTKM M CpeacTB aBToMaTtu3aumu XxapakTepucTtukam, TpebyembiM Ans
KOHKPETHOM TEXHONOrMYeCcKon onepaumnm

CpaBHeHme aHanorn4yHbIx 06pa3LI,OB O60pyLI,OBaHVI9|, TEXHONOrM4YecKkom
OCHaCTKn un cpeacts aBTomMmatnu3aumm n onpeageneHne Hanbonee noaxoasiLNX
Ha OCHOBe KpuTepunarnbHOro nogxoga

CocraBneHue YTOYHAKOWMX  3anpocoB nNpou3BoanTeENAaAM O60pyJJ,OBaHVIF|,
TEXHOSTOrMYeCKON OCHACTKU U cpencTs aBToMaTmn3aumn

I'IepenMCKa C nocTtaBLnKamMn n npomn3sogntTenammn O60pyﬂOBaHI/IF|

MNoceweHne I'IpO(*)I/IJ'II:HbIX BbICTABOK T€XHOJ10rm4ecKkoro OﬁOpy,CI.OBaHVIﬂ

Heobxogumble YMEeHUA Pa3paGaTblBaTb TEeXHNYeCKne TpeGOBaHVIﬂ B COOTBETCTBMU C TpeGOBaHVIFIMVI
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HOPMaTUBHOW AOKYyMEHTaL MK

OkcnnyaTupoBaTb 000pyAOBaHWe, TEXHONOMMYECKYd OCHACcTKy W cpencTBa
aBTOMaTM3aLUM

OnpegensiTb  KpuTepun AONs cpaBHeHWs 00OOpydoOBaHWS U OCYLLECTBNSTb
CpaBHUTENbHbIV aHanM3 no BbIbpaHHbIM KpUTEeprsiM

TexHun4yeckn rPamMoTHO d)OpMyﬂVIpOBaTb n wn3naratb B NUCbMEHHOM BUae
YTOYHAKLWME 3anpocCbl npounsBoaunTeNnaMm € nNocTaBLMKaM O60pyD,OBaHVIﬂ,
TEXHOJSTIOrMYeCcKon OCHACTKH, cpeacTtBs aBToMatTunsauunn

Heobxoaumble 3HaHUs TexHn4yeckme XapaKTepUCTukn n 0CcoBEeHHOCTM U3aenun MUKPO3JIEKTPOHUKN

TexHonornyeckni npouecc NpoM3BOACTBA W3AENUW, NapameTpbl U pPeXuMbl
TEXHOMNOrM4Yecknx onepauui

HopmaTuBHble  OOKYMEHTbI Ha pa3paboTky KOHCTPYKTOPCKOM 7
aKCnnyaTauMoHHOM AOKYyMEHTaL MK

OcobeHHOCTM TUNOBOro 000OPYAOBaHUS, TEXHOMNOIMYECKON OCHACTKW, CPeacTs
aBToMaTu3auunn

OcHoBbI KpuTepmarnibHOro aHanumsa

MpaBrna ohopMNEHNA KOHCTPYKTOPCKOM AOKYMEHTaLum

CTunucTtuka 4enoBon nepenmcku

,El,pyrl/le XapaKTepucTtukumn Ob6bekTom TPpyooBbIX OEencTBUi ABNSOTCA O60pyD,OBaHVIe, OCHacCTKa h CUCTEMbI
aBToMatusaumm npouns3BoacTeBa nagenun MUWKPO3JIEKTPOHUKM BCeX BWUOOB
CITOXXHOCTU

TpyOoBble AeicTBUS BbIMOSHATCS CaMOCTOATESIbHO WM Mofd PYKOBOACTBOM
Gonee kKBanMUUUPOBaAHHOIO creumanucTa

3.2.3. TpypoBasa yHKUNA

HanmeHoBaHue |PaspaboTka TeXHUYECKUX 3agaHuni Ha Kopn B/03.6 |YpoBeHb 6
MOJepHU3aLmIo CyLLIeCTBYHOLLEro (mnogypoBeHb)
060pyoBaHNst, TEXHONOMMYECKOM OCHACTKM 1 KBanudukaumm

cpencTs aBToMaTtu3aunm npoueccos
npon3soacTtea nagenunn MUKPO3JTEKTPOHUKN

MNpoucxoxaoeHne OpvirnHan X | BaumcTtBOBaHO
TpyaoBoun dyHKLNN N3 opurmHana
Koa opurnHana PernctpaunoHHbIn
HoMep
NpodeCCUOHAaNbLHOro
cTaHfgapTa
TpynoBble 4eNCTBUSA BeisBneHne napameTpoB 060pyaoBaHMs, TEXHONOMMYECKOW OCHACTKW, CPELCTB

aBTOMaTM3auUMm, HECOOTBETCTBYIOLLMX TPEOYEMbIM NapaMeTpam

HDOBeﬂ,eHMe TEXHUKO-3KOHOMMYECKOro  060CHOBaHMS Ll,eJ'IeCOO6pa3HOCTVI
MoepHU3aumn cyulecTeyrowiero O6ODY£I,OBaHI/IFI N TEXHOSIOrMYECKON OCHACTKM,
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cpeancTts aBToMmatmusaunm

PaspaboTka TexHUYeckMx 3adaHuii Ha MoaepHusauuo obopyaoBaHus,
TEXHOMOrMYEeCcKon OCHaCTKWN, CPeACcTB aBToMaTh3aLmnm

OdbopMneHne KOHCTPYKTOPCKOW AOKYMEHTaLmm

I'IpOBepKa N oueHKa TeXHN4YEeCKnX I'Ipe,EI,J'IO)KeHI/IIZ N NMPOEKTOB Ha o6opy/:|,OBaH|/1e,
TEXHOJI0OrM4YeCcKyro OCHacCTKy, cpeacrtsa aBToMaTu3auMn Ha COOTBETCTBUE
TDEGOBaHMFIM TEXHNYECKOro 3agaHuna

B3aumopeincTteme ¢ paspaboTuvMkamy ¥ NpousBoaUTeENnsaMU 0bopyaoBaHuS,
TEXHOMNOrMYECKON OCHACTKN 1 CpeacTB aBToMaTU3aLmm

Heobxogumble ymeHus Onpepenate TpeboBaHWsa K 0OOPYAOBaHUIO, TEXHOSIOMMYECKOM OCHAacCTKe,
cpencteaMm aBTOoMaTtusaumu gns obecneyeHuss TpebyeMblx MNapameTpoB U
PEXMMOB TEXHONOMMYECKNX OnepaLmn

OnpepgenaTb uenecoobpasHocTb U 3PHEKTUBHOCTE MOAEPHM3aLNN

PaspabaTbiBaTb KOHCTPYKTOPCKYIO [OOKYMEHTaUMlO B COOTBETCTBUM C
TpeGoBaHNAMU HOPMATUBHbIX JOKYMEHTOB

AHaJ'II/I3VIpOBaTb TEXHUYECKME npennoXeHnAa 1 npoeKkTbl Ha oGopyp,oaaHVle,
TEXHOJI0rm4ecKkyro OCHacCTKy, cpeacrtrsa aBToOMaTM3aunMMm Ha COOTBeTCTBUE
Tpe6OBaHI/IF|M TEXHUYeCKOoro 3agaHuna

MpoBOAUTL  TEXHUKO-9KOHOMMYeckoe  0BOCHOBaHMe  LienecoobpasHocTu
MOJIepHM3aLIMK CYLLIECTBYIOLLIEro 060pyA0BaHUS U TEXHOOTMYECKO OCHACTKW,
CpeacTB aBTomMaTtusaumm

Heobxogumble 3HaHus TexHnyeckme XapaKTepUCTUKN n 0COBOEHHOCTM 1U3aenun MUKPO3JTIEKTPOHUKN

TexHonorn4yeckunn npouecc npoun3BoacTtea nsnenun, napamMmeTpbl U pPeEXNMbI
TEXHOJI0NNM4YeCKmnxX onepau,Ml7|

XapakTepucTukn NCnonb3yemoro 0bopyaoBaHUs, TEXHOMNOIMYECKON OCHACTKW,
cpeacTB aBToMaTusauum

HopmaTuBHbIE  AOKYMEHThI Ha pa3paboTky KOHCTPYKTOPCKOW "
3KCnyaTauMoHHOM OKYMEeHTaLum

MpaBnna oopMNeHns KOHCTPYKTOPCKOWN JOKYMEHTauumn

CTunucTtuka genoBow Nepenmckn

OCHOBbI TEXHNKO-3KOHOMNYECKOro 060CHOBaHMS NPOEKTOB

Ipyrvue xapaktepuctmkm | O6beKTOM TpyOoBbIX AeNCTBUI SBRsIOTCS 060pyaoBaHMe, OCHACTKa U CUCTEMbI
aBTOMaTM3aUuMM MNPOW3BOACTBA M3AENUA MUKPOSMEKTPOHMKUM BCEX BWOOB
CMOXHOCTU

TpynoBble 4eACTBUSA BBIMOMHAIOTCA CaMOCTOSATENbHO WX Mof, PYKOBOACTBOM
Bonee kBanUULMPOBaAHHOIO crieuuanucTa

3.2.4. TpypoBas dyHKUMSA

HanmeHoBaHve |Pa3spaboTka TexHn4ecknx 3agaHui Ha Kog B/04.6 |YpoBeHb 6
NPOEKTUPOBAHME U N3rOTOBIIEHNE (nopypoBeHb)
KoHcynbTaHTlIntoc www.consultant ru Crpanua 20 va 41

HageXxHasa npaBoBas nogaepxka


http://www.consultant.ru
http://www.consultant.ru

Mpukas Muntpyaa Poccum ot 31.10.2014 N 859H
"O06 yTBEepxaeHUn NnpodeccnoHanbHOro cTaHgapTa
"UrxeHep-TexHomnor no Npon3BOACTB...

HokymeHT npepgoctasneH KoncynbranTllntoc
[ata coxpaHeHus: 18.03.2015

TEeXHONornyeckom OCHacCTKN, HeCTaHO4apTHOro KBaJ'II/Iq.)I/IKaLLI/IVI
ob6opynoBaHus, CpeacTs aBToMaTU3aLMm
MpOLECccoB NPOV3BOACTBA U3eNNnit

MUWKPO3MEKTPOHUKM
MNpoucxoxaoeHne OpvirnHan X | BaumcTtBOBaHO
TpyaoBoun dhyHKLUN N3 opurmHana
Koa opurnHana PernctpaunoHHbIn
HoMep
NpodeCCUOHANbHOIO
cTaHfgapTa
TpynoBble 4eNCTBUSA OnpegeneHne  MCXOAHbIX  AaHHbIX  ONA  TEXHUYECKOro  3adaHud  Ha
mMogepHu3aumio  obopydoBaHMs,  TEXHOMOIMYECKOW  OCHACTKM,  CpefacTB
aBTOMaTMU3aUUn

PaspaboTka TexHWYeCKMX 3afdaHuMii Ha MoaepHu3aumilo  oGopyaoBaHus,
TEeXHOMOrMYecKo OCHaCTKX, CpeACcTB aBToMaTu3auum

OdhopmneHne KOHCTPYKTOPCKOW JOKYMeHTauuu

lMpoBepka 1 oueHKa TEXHUYECKUX NPEeArnoXeHUA 1 NPOEeKToB Ha obopyaoBaHue,
TEXHOMOMMYECKYID OCHacTKy, cpedcTBa aBTOMaTM3auuMM Ha COOTBETCTBUE
TpeboBaHNAM TEXHMYECKOrO 3a4aHus

BsanmopencTteme ¢ paspabotumkamu 1 npousBoauTensaMu obopyaoBaHUS,
TEeXHONMOrMYeCcKor OCHACTKM U cpeacTB aBToMaTnsaumm

Heobxogumble ymeHus Onpepenate TpeboBaHusi K 06OpyaoOBaHMIO, TEXHOSOMMYECKOW OCHACTKe,
cpeactBaMm aBToOMaTtu3auumn gns obecrnedeHuss napameTpoB UM PEXMMOB
TEXHOMOIMYECKMX onepawmmn

OueHvBaTb  MPOU3BOAUTENBLHOCTL  00OOPYOOBaHWMS B COOTBETCTBMM  C
NporpamMmmon Bbinycka U3aenmn MUKPO3NEKTPOHNKM

PaspabaTbiBaTb KOHCTPYKTOPCKYH) — [OKYMEHTaUM B  COOTBETCTBUM C
TpeGoBaHNAMI HOPMAaTUBHLIX JOKYMEHTOB

AHaJ'II/ISVIpOBaTb TEXHUYECKMEe npennoxXeHna un npoeKkTbl Ha 060pyﬂ,OBaHVIe,
TEeXHOJIorm4ecKkyro OCHacCTKy, cpeactBa aBTomMaTuM3auuMn Ha COOTBETCTBUE
Tpe6OBaHI/IF|M TEXHNYEeCKOro 3agaHuna

Heobxogumble 3HaHus XapaKTepMCTMKVI N 0coBEeHHOCTN n3genum MUWKPO3JIEKTPOHUKN

TexHonorn4yeckumn npouecc npoun3BoacTtTea nsgenun, napameTpbl U peXxnMbl
TEXHOJI0I'M4YEeCKmnx onepau,vu7|

MeToauka pacyeTa Npou3BoAMTENIbHOCTU 060pYyA0BaHUS

Xapaktepuctuku TUNoBoro o6opydoBaHWsl, TEXHONOrMYECKOW  OCHACTKM,
CpeacTB aBTomMaTusaLmm

MeToauka pacyeTa OCHOBHbIX MapamMeTpOB TEXHONOTMYECKMX MPOLIeCCOB,
peanuayemMbix B 060pyaoBaHUA

Tpe6OBaHI/IF| K WHCTannauum wn BCnoMmoratesibHbiIMm CuctemamMm TUNoBOIo
060pyD,OBaHVIFI, TEXHOJIOrMYECKOM OCHACTKM, cpencTts aBToMmaTusaunm
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TpeboBaHusa kK He06xoAMMOMY BCrioMoraTenbHOMYy 060pyA0BaHUIO

HopmaTuBHbIE  OOKYMEHTbI Ha pa3paboTky KOHCTPYKTOPCKOM "
3KcnyaTaunMoHHOM AOKYMeHTaumnm

MpaBnna ohopMIIEHNS KOHCTPYKTOPCKON AOKYMEHTauum

CTtunucTtuka oenoBou Nepenmckn

Opyrue xapaktepuctukn | O6beKkToM TPyaoBbIX AENCTBUI SABNATCA 060pyaoBaHME, OCHACTKa U CUCTEMBbI
aBTOMaTu3auuy NpPOU3BOACTBA W3JAENUA  MUKPOINEKTPOHWUKM BCEX BWOOB
CMNOXHOCTU

TpynoBble AeNCTBUS BbINOMHAKTCA CaMOCTOSATENbHO UMW NOA4 PYKOBOACTBOM
bornee kBanMUUMPOBAHHOIO cneumnanmcTa

3.2.5. TpypoBas dyHKUMSA

HanmeHoBaHne |lMpoBegeHne akcnepMMeHTasnbHbIX paboT no Kog B/05.6 |YpoBeHb 6
0TpaboTKe U BHEAPEHMIO HOBbIX (noaypoBeHb)
TEXHOMOrMYECKNX NPOLLECCOB NPON3BOACTBA KBanvdmkaumm

N30ENNIn MUKPOSNEKTPOHMUKM

MpoucxoxaeHue OpwurunHan X | 3aumcTBOBaHO
TPyaoBOW OYHKLUMN 13 opurmHana
Koa opurnHana PernctpaunoHHbIn
HOoMeEp
npodeccnoHarnbHOro
cTaHgapTa
Tpynosble oencTeus Pa3paboTka egUHUYHBIX TEXHOITOMMYECKMX MPOLECCOB

Paspa60TKa TUNOBbIX TEXHOJTOTM4YECKNX NpoLeccoB

PaspaboTka rpynnoBbIX TEXHONOMMYECKMX NPOLECCOB

MpoBeneHue akcneprMeHTanbHbIX paboT No oTpaboTke U BHEOPEHMWI0 BHOBb
pa3paboTaHHbIX TEXHOMOMMYECKMX NPOLECCoB

KoHTponb geicTBuUiA onepaTtopoB TEXHONOrMYeCKoro 06opyaoBaHus

HasHaueHune napamMeTpoB U peXXMMoB TEXHONTOTMYECKNX onepau,wﬁ

CocTaBneHue peLenToB onepauuin Ana TexHornorndeckoro o6opyaosaHus ¢
cMcTemaMn aBToOMaTUYEcKOro yrnpasreHus

AHanua pesynbLTaToB N3MEPEHUI XapaKTEPUCTUK U3OENNIA MUKPOINEKTPOHUKN

KoppekTrpoBka napaMmeTpoB 1 PEXUMOB TEXHOOMMYECKUX onepaLuit

Heobxogumbie ymeHusi | CoctaBnsATb TEXHONMOMMYECKNE Y MapLUPYTHbIE KapThbl

Pa3pabaTbiBaTb MapLUPYTHLIE TEXHONOMMYECKME NPOLIEeCChI

Pa3pa6aTblBaTb onepaunoHHble TEXHONOIrM4Yeckmne npoLeccol
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PaccuntbiBaTb NOrpeLwHOCTU BbINOJTHEHUA TEXHOJITOMNMYECKNX onepaumﬁ

AHanuampoBaTb TEXHOMOMMYeCcKne npoueccol

AHaJ'II/I3I/IpOBaTb BO3MOXHOCTU TEXHOJTOI'MYECKOIro O60pyﬂ,OBaHl/|$|

AHannanpoBaTb BO3MOXHOCTU TEXHONOIMMYECKON OCHACTKN

PaccuntbiBaTb TEXHOMNOrM4YeCcKne pPeXnmbl

HOpMMpOBaTb TEXHOIorn4eckme onepaumn

PaccunTbiBaTh HOpMbI pacxoda cbipbs, nonydabpukaTtos, MaTepunanos, ra3os,
peareHTOB, UHCTPYMEHTOB, SHEPru

OdopMnATb TEXHONOMMYECKYO [OKYMEHTaLUMo

Heobxogumble 3HaHUs OcCHoOBHble CBOWCTBA mMaTtepuanos MVIKpOSﬂeKTpOHHOVI NPOMbILLUITEHHOCTHA

TexHun4veckne TpeﬁoBaHI/IFl, npegbvaBndemMble K N3rotaBjinBaeMbiM U30ENTNAM

MeTogabl 1 cnocobbl KOHTPOMSI TEXHMYECKNX TpeboBaHWUi

CpeqacTtsa KOHTPOSst TEXHUYECKUX TPeGoBaHNIA

TunoBble TeXHOMNOrM4eckne npouecchbl 1 pexXxmmbl Npon3BoacTBa n3genun
MUKPO3JTIEKTPOHUKN

MeToaunka NPOeKTnpoBaHNA TEXHOIOINMYEeCKUX npoLeccos

MeToanka npoekTMpoBaHUSA TEXHONOMMYECKNX onepaumm

OcHoBHOe TexHONorn4yeckoe o6opy,£|,OBaH|/|e 1 NpuHUnNnbl ero pa60TbI

TexHonornyeckme akTopbl, BAUSIOLNE HA TOYHOCTb BbINOMHEHMS onepaumi

MeToaunka pacyeTa TEXHOMNOMMYECKNX PEXMMOB

HopmatuBbl pacxofa cbipbsi, MaTepuanos, pabounx cpes, aHeprum

MeToguka pacyeTa HOPM BPEMEHW TEXHOSOMMYECKMX omnepauui

MeToaunka pacyeTa 3KOHOMUYECKON 3EHEKTUBHOCTM TEXHONOMMYECKNX
npoLeccos

CTtaHpapTbl, TEXHUYECKME YCIIOBMS U ApYrMe HOpMaTUBHbIE U PyKOBOASILLME
maTtepuarbl Mo 0hOPMIIEHMIO MaPLLPYTHBIX KApT, KAPT TEXHONOIMYECKOro
npouecca, onepaumMoHHbIX KapT

NHCTpyKUMKM Mo aKcnnyaTaummn 1 apyras TeXHuYeckasi JOKyMeHTauus Ha
obopynoBaHue, TEXHOMOMMYECKYH OCHaCTKy M CpeacTBa aBToMaTM3aumm

,El,pere XapaKTepucTtukmn Ob6bekToM TPyAOBbIX OENCTBUI SIBMSIIOTCA TEXHOMOrM4eckmne npouecchl
npon3soacTtea nagenunn MUKPO3JTEKTPOHUNKN BCEX BUOOB CITOXHOCTU

prﬂOBble OEeNCTBUS BbINOJTHAKTCA CaMOCTOATENbHO UK NoA PyKOBOACTBOM
bonee KBaJ'IVI(bI/ILI,I/IpOBaHHOFO cneunanncTa

3.2.6. Tpynosas pyHKUMSA
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HanmeHoBaHue |lnaHupoBaHMe 1 NnoaroToeka Kog B/06.6 |YpoBeHb 6
NPOU3BOACTBEHHBIX MOMELLEHWI, pa3MeLLeHNs (noaypoBeHb)
o6opyaoBaHusa 1 pabovmx MecT Ha KBanvdmkaumm

NMPOV3BOACTBE MU3AENUIA MUKPOINEKTPOHNKN

MpoucxoxaeHue OpwurunHan X | 3aumcTBOBaHO
TPyaoBOW OYHKLUMN 13 opurmHana
Koa opurnHana PernctpaunoHHbIn
HOoMep
npodeccuoHarnbHOro
cTaHgapTa
TpyaoBble AENCTBUS OnpepeneHne TpebyemMoro TEXHUYECKOTO W TEXHONOMMYECKOro  YPOBHS

OCHaLeHusa pabounx mect

Pa3paboTka nnaHMpOBOYHbLIX PELLEHNI NPON3BOACTBEHHbLIX YU BCMIOMOraTesbHbIX
noMeLLeHnn

Paspa60TKa TEXHUYECKMX 3adaHUn Ha NpoeKTnpoBaHnNe HeCTaHOapTHOro
060pyD,OBaHVIFI pa6oq|/|x MeCT U Npon3BOACTBEHHbIX y4aCTKOB

Pa3pa60TKa TEXHNYECKUNX 3adaHunin Ha npoeKkTnpoBaHne cpencTts
aBTomMmaTunsaunm pa6oql/|x MecCT

CocTaBeneHue 3asiBOK Ha TexHOorM4yeckoe oGopyaoBaHne M TeXHOSOMMYECKyo
OCHaCTKy

nOp,FOTOBKa TEXHUYECKON OOKYMEeHTaumMm Ha pPeMOHT TeXHOJorm4eckoro
obopyanoBaHua

Pa3paboTka MHCTPYKUUIA NO 3KCMITyaTauMm TEXHONIOrMYEeCcKoro obopyaoBaHusa wu
TEXHOMNOrMYECKOW OCHACTKU

OcBOEHME HOBOr0 TEXHOMOrMYEeCKoro O60py,CI,OBaHVIF| M TEXHONOrM4Yeckom
OCHacCTKu

Heobxogumble YMEeHUaA BbISiBNATb TEXHUYECKNE U TEXHONOrNYECKNe Flp06ﬂeMbI Ha pa6oq|/|x MecTax

Onpep,enmb nyTn peweHna TeXHUYECKNX U TexXHOIOrm4eckmx npo6ne|v|,
BO3HMKAKOLWNX Ha pa6oq|/|x MecTax

BbinonHsATe pacyeTbl MapamMeTpoB HecTaHOapTHoro obopymoBaHus paboumx
mecT

OdhopMnsiTb KOHCTPYKTOPCKYHO OOKYMEHTaLMIO Ha HecTaHgapTHoe
obopynoBaHue paboumx mect

YcTaHaBnMBaTb OCHOBHble TpebGoBaHUsi K HecTaHOapTHOMY 0GopydoBaHuIo,
cpeacTeam aBTomMaTusauun paboumx mect

YcTaHaBnuBaTb FIOTpe6HOCTb B  TEXHOJIOrM4eCKOM 060py,qosava| n
TEXHOSOrMYECKOM OCHaCTKe

AHaJ'II/ISMDOBaTb ocobeHHOCTH 3KcnnyaTtauynn TexXHonorm4eckoro OGOpy,EI,OBaHMFl
N TEXHONOMMYECKON OCHACTKN
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OdopmMnaTb 3asBKM Ha MNpuobpeTeHne TEXHOSOrMYeCcKoro obopyaoBaHUA WU
TEXHOMNOrMYecKkom OCHaCTKM

Heobxoanmbie 3HaHus TexHonornn Npon3soacTBa TUMOBOMW M cnieunanbHOW NPoaYKLUUK

MeTogmka o6crnefoBaHUS TEXHUYECKOTO M TEXHOMOTMYECKOr0  YPOBHS
OCHaLeHnsa pabounx mect

MpWHUMNBI pa3paGoTKX MIAaHUPOBOYHBIX peLleHui

MeToauka NpoeKkTMpoBaHNs HecTaHAapTHOro o6opyaoBaHus

OcHoBHOe TexHonornyeckoe obopyagoBaHne 1 NPUHLMNbLI ero paboThbl

nopﬂ,D,OK COCTaBNneHna wu ocbopMHeva 3aABOK Ha TEXHOIorn4yeckoe
060pyD,OBaHVIe N TEXHOJI0TMYECKYHO0 OCHACTKy

,El,pyrvle XapaKTepucTtukmn Ob6bekTom TPyooBbIX OEeNCTBMA  ABNSAIOTCS pa6oq|/|e MecTa npoun3BoACTBa
n3genuin MUKPO3JIEKTPOHUKN

prﬂ,OBbIe OENCTBUS BLINOSHAKTCA CaMOCTOATENbHO MW Nopg, PYKOBOACTBOM
bonee KBaJ'II/Id)MLIMpOBaHHOFO cneunanuncrta

3.3. O6o6LeHHasn TpygoBas yHKUMSA

HanmeHoBaHue Pa3paboTka u BHeapeHWEe HOBbIX Koa C |YpoBeHb 7
TEXHOMOrMYEeCKMX NPOLLECCOB 1 NporpamMm KBanudmkaumm
BbIMyCKa M34enui MUKPO3NEKTPOHUKN

MpoucxoxaeHve OpurnHan X | B3ammcTBOBaHO

00600 EeHHOM TpyaoBOM N3 opurmHana

dyHKUMN

Koa opurnHana PernctpaunoHHbIn
HoMmep
npodeccuoHansHoro
cTaHgapTa

Bo3MOXHble HauMeHOBaHWs Beaywun nHxeHep-tTexHonor

OOMKHOCTEN WhxxeHep-TexHonor | kateropum
BeoyLwmn nHxeHep-TexXHONor no npou3BoOACTBY N3AeNuit
MUWKPO3MEKTPOHUKM
NHxeHep-TexHOoMor no Npon3BoACTBY U3AENUN MUKPOINEKTPOHMKN |
KaTeropumu

TpeboBaHus k 06pa3oBaHuUio 1 Beicluee o6pasoBaHue - cneunanuTeT, MarmcTparypa

oby4eHuo

TpeboBaHus K ONbITY OnbIT paboTbl B JOMMKHOCTM UHXeHepa-TexHornora |l kateropum He

npakTuyeckon paboTbl MeHee Tpex net

Ocobble ycnosus gonycka K MpoxoxaeHne obsi3aTenbHbIX NPeABaAPUTENbHBLIX (MPY MOCTYMNNEHUM HA

pabote paboTy) 1 nepnogmyeckmx MegULUHCKMX OCMOTPOB (06cnegoBaHun), a
Takke BHeo4YepeOHbIX MEAMLIMHCKMX OCMOTPOB (06crnegoBaHun) B
nopsigke, yCTaHOBSIEHHOM 3aKoHoAaTeNnbCcTBOM Poccumnckon
depepaumm
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MpoxoxaeHne paboTHUKOM NPOTMBOMOXAPHOIO UHCTPYKTaXa
lMpoxoxaeHne paboTHNKOM MHCTPYKTaXa Nno oxpaHe Tpyda Ha paboyem
mMecTe
[ononHuTeneHble XapakTepUCTUKN
HaumeHoBaHue Kog HaumeHoBaHue 6a3oBow rpynnbl, 4OMKHOCTU (Npodyeccum) unm
OOKyMeHTa cneumanbHOCTU
OK3 2144 VHXeHepbI-3NeKTPOHUKN, UHXEHEPDI MO CBA3N U
NpnbopoCTPOEHUIO
EKC - MHXeHep-TexHonor (TexHoror)
OKCO 210100 OneKTpoHMKa N MUKPOINEKTPOHMKA
210101 dunsnyeckas aNeKTPoHMKa
210104 MwuKpoaneKTpoHWKa 1 TBEpAOTENbHAA ANEKTPOHMKA
210105 OneKTPOHHbIE NPMOOPbLI U YCTPOMCTBA
210106 [MpoMbILLnEeHHas aneKTpoHMKa
210107 OneKTpOHHOE MALUMHOCTPOEHMEe
210108 MwukpocrucTteMHas TEXHUKa
240100 Xrmuyeckas TeXHONorns n bmotexHonorus
240306 Xnmmyeckas TeXHONOrMa MOHOKPUCTanIoB, MaTepunasos U
n3gennin dNeKTPOHHOM TEXHUKN
3.3.1. Tpynoas pyHKUMSA
HanmeHoBaHve |AHanus u Bolbop nepcnekTnBHbIX Matepuanos, |Koa C/01.7 |YpoBeHb 7
TEXHOMNMOrMYeCKNX NpoLLeccoB u 06opya0BaHNs (nogypoBeHb)
NPOW3BOACTBA U3OENUA MUKPOINEKTPOHMKN KBanudmkaymm
MNpoucxoxoeHne OpvirnHan X | BaumcTtBOBaHO
TpyaoBoun hyHKLNN 13 opurmHana

Kop opurnHana PernctpaunoHHbIn
HOMeEp
npodeccuoHanbHoro
cTaHOgapTa

TpyooBble AencTBUSA

C6op ¥ cucTematTusaums WHGOPMauUMM O TNepCrnekTUBHbLIX MaTepuanax,
TEeXHOIOrMYeckMx npoweccax 1 obopyaoBaHUK, UCMONb3YeMbIX B MPOU3BOACTBE
N30ENNn MUKPOSNIEKTPOHMKM

AHanus nonyquHon MH(*)OpMaLI,I/IM C Uuenblo ynyyuweHna KaydeCTBEHHbIX W
KOSIMYECTBEHHLIX MOKa3aTenemn BblMyCKaeMbIX n3genun MUKPO3JIEKTPOHUKN

OueHka HanpaBreHuii HayyHOro pasBUTUS WCCMedoBaHWn M paspaboTok,
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CBA3aHHbIX C NepCnekTUBHbIMU MaTepunanamu, TexHornornd4ecknMmm npoueccamm
n obopynoBaHuem

CpaBHUTENbHBI aHanu3 XapakTepUCTMK W MapaMeTpoB  CyLLECTBYHOLLUX
mMaTepuanoB,  TEXHONOMMYeckux  NpPOLIeCCOB " ob6opyaoBaHus c
XapakTepuctkamm 1M napameTpamu NepCcnekTUBHbLIX mMaTepuarnos,
TEXHOINOMMYECKMX NPOLLECCOB M 060pyaoBaHms

OueHka TEexXHONMOrM4yeckom U 3KOHOMMYECKOW LenecoobpasHOCTM BHeOpeHus
HOBbIX MaTepuarnoB, TEXHOMNOrM4yeckMx MnpoueccoB u obopyaoBaHus B
CYLLECTBYIOLLNIA LMK NPOU3BOACTBA N3AENNA MUKPOINEKTPOHMKM

Heobxogumble ymeHus WNckaTb nHdopmaumio B pasnmnyHbIX nevaTHbIX U 3MEKTPOHHbLIX UCTOYHUKaX

CuctemaTnanpoBaTb HaMOEHHYO MHOPMALNIO

BbisiBNSTb  TEHAEHUMW pasBUTUS Hay4HbIX WCCNegoBaHWiA U paspaboTok,
CBSI3aHHbIX C NEPCNEKTUBHLIMK MaTepuanamm, TEXHONOrM4YeckuMm npoLeccamm
1 obopyaoBaHNEM

OnpenenaTb CyWeCcTBEHHble [N BbINYyCKAEMbIX WU3OENWA MnapaMeTpbl U
XapaKkTePUCTUKN NEPCMNEKTUBHLIX MaTepuanoB, TEXHOMOIMYECKNX MPOLIECCOB U
obopyaoBaHus

OﬂpeﬂeﬂﬂTb Kputepmmn cpaBHEHUA CyLLeCTBYHOLNX n NepCrneKkTnBHbIX
mMaTtepuarnoB, TEXHOJIOTMYECKNX NMpoLeccoB 1 OGOpy,D,OBaHVIFI

PaccuntbiBaTb 9KOHOMUYECKUN Sd)d)eKT OT BHeOpeHUA HOBbIX MaTepunanos,
TEXHOJI0I'M4YEeCKMX npoLeccoB 1 o6opyp,OBava

Heobxogumble 3HaHMSA CpepcTBa noncka uHopmaumm B MHPOPMaLMOHHBIX CETSX

OCHOBbI CTPYKTYPUPOBAHNSA 1 cUcTEMaTU3aLmMmM MHGOpMaLm

MeToguka CpPaBHUTENIbHOIO KpUTeEPpUarnbHOro aHanmsa

CTpykTypa  CyLLUEeCTBYHOLIMX MNPOU3BOACTBEHHOTO W  TEXHOJOrMYECKOro
NpOLEeCCoB NPON3BOACTBA U3AENUIA MUKPOSNEKTPOHUKM

Mcnonb3yemble TeEXHONMOrMYecKkMe NPoLIECChl U PEXMMbI NPOM3BOACTBA M3AEeNuUi
MWKPO3EKTPOHUKN

WNcnonb3ayemoe TexHonormyeckoe o6opyaoBaHue 1 NpuHLMNbI ero paboThbl

MeToguka pacyeTa 3KOHOMMYECKOM Sd)(*)eKTMBHOCTI/I TEXHOJTOTMYEeCKNX
npoueccos

,El,pyrme XapaKTepucTtukumn Ob6bekTom TPyAoOBbIX OEeNCTBUA  ABNAOTCA nepcrnekTnBHble MaTepuarnbl,
TEXHOIorn4eckme npoueccbl " o6opyp,OBaHv|e ana  npoun3BoacTBa nagenun
MUKPOIJTIEKTPOHUKN BCEX BUOOB CITOKHOCTU

prﬂ,OBbIe [ENCTBUS BbINOJTHAKTCA CaMOCTOATENbHO

3.3.2. Tpyposas dyHKUMSA

HanmeHoBaHue |PaspaboTka n cornacoBaHue TexHonorndeckon |Kopg C/02.7 |YpoBeHb 7
1 HOPMATUBHOW AOKYMEHTaL N HOBbIX (nogypoBeHb)
TEXHOJIOMMYECKMX NPOLIECCOB BbIMyCKa u3genuin KBanudmkaumm
MMWKPO3MEKTPOHUKM
KoHcynbTaHTlIntoc | Crpannua 27 wa 41

HageXxHasa npaBoBas nogaepxka
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"O06 yTBEepxaeHUn NnpodeccnoHanbHOro cTaHgapTa
"UrxeHep-TexHomnor no Npon3BOACTB...

HokymeHT npepgoctasneH KoncynbranTllntoc
[ata coxpaHeHus: 18.03.2015

MpoucxoxaoeHne OpvirnHan X | BaumcTtBOBaHO
TpyaoBoun hyHKLNN 13 opurMHana
Kop opurnHana PernctpaunoHHbIn
Homep
npodeccrnoHanbHoro
cTaHgapTa
TpynoBble 4eNCTBUSA AHanm3 KOHCTPYKLUMN U3AENUIA MUKPOSNEKTPOHUKM HA TEXHONOMMYHOCTb

KauyecTBeHHasi oLeHKa TEXHOTOrMYHOCTH KOHCTPYKUMn n3genunn
MUKPO3NEKTPOHUNKN

KonnyectBeHHas oueHKa TEXHONMOMMYHOCTM KOHCTPYKLMN N3aenni
MWKPO3MEKTPOHMKN

BHeceHwne npegnoXeHnn no N3MeHEHMN0 KOHCTPYKLUMW N3aenum
MUWKPO3NEKTPOHUKAU C LieJ1bio NOBbILWLEeHUA ee TEXHOJNTOMIM4YHOCTH

BHeceHuWe NpeanoxeHuil No UCNonb30BaHMI0 HOBbLIX KOHCTPYKLUMOHHBIX
maTepuanos

PaspaboTka cuctem, METOAMK U CPEACTB OLEHKM KauecTBa BbIMNONHEHNS
TEXHOMOMMYECKNX OMnepaLmii U KOHTPONS NapameTPOB UCMOSb3YEMOro
obopyaoBaHus

Pa3pa60TKa €O0UNHNYHbIX TEXHOJIOTMYECKNX NpoLeccoB

PaspaboTka TMNOBbIX TEXHONOMMYECKMX NPOLECCOB

PaspaboTka rpynnoBbIX TEXHOMOMMYECKUX NPOLIECCOB

PacueT pexunmoB 06paboTky 3aroToBKM U3OENUA MUKPOINEKTPOHUKN

Bbibop TexHonornyeckoro obopyaoBaHus, HeobxoanumMoro Ansa peanusaumm
pa3paboTaHHOro TEXHOMNOrMYECcKoro npoLecca

Bbi6op TEXHOMOrMYEcKon ocHacTKu, Heo6xoauMoW NS peanvsauum
pa3paboTaHHOro TEXHONOrMYecKoro npotecca

YcTaHOBKa 3Ha4eHWI OONyCKOB Ha 06paboTky

YcTaHOBKa TEXHOMOrMYECKNX pexnvonB

KoHTponb pacdyeTa HOpM BPEMEHU TEXHOSOTMYECKMX OnepaLun

KoHTpornb pacyeta HOpMaTMBOB MaTepuarnbHbIX 3aTpaT (HOPMbI pacxoaa
cbipbsi, nonycdabprkaTtoB, MaTepmanos, ra3oB, peareHToB, MIHCTPYMEHTOB,
3Heprum)

OnpepneneHne akoHOMUYECKOM 3hHEKTUBHOCTU NPOEKTUPYEMBIX
TEXHOMNOrM4YeCcKMX NpoLEeccoB

OdbopMneHne MapLUpPYTHbIX KapT, KapT TEXHOMOrMYeCcKoro npouecca,
onepaumoHHbIX KapT ¥ OPYrov TEXHONOrMYECKOoW JOKyMeHTaLMUm

CornacoBaHue pa3pa60TaHH017| OOKyMeHTauumn c nogpasgerieHnAMn
opraHunsauumn

KoHncynbtanTtlnioc

HageXxHasa npaBoBas nogaepxka
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KoHcynbTauus cneunanncToB noapasaeneHuin opraHmsangnm no
TEXHOIOrM4Yecknm Bornpocam

KoHTpornb TEXHOMOrMYecknx NpoLEeccoB, pa3paboTaHHbIX cneuvanuctammu 5 n 6
YPOBHS KBanudmkaumm

Heobxoammble yMeHusi | AHanuanpoBaTb NporpaMmy BbiMycka U3aenuii MUKPO3EKTPOHWKN

BbIsiBNATbL OCHOBHbIE TEXHONOrMYECKME 3ada4n, pelwaemblie npun pa3pa60TKe
TEXHOJ10r’M4eCcKoro npouecca

AHa.I'IM3I/IpOBaTb CXeMbl KOHTPOINA TEXHNYECKNX Tpe6OBaHI/1I7I

AHanM3npoBaTb BO3MOXHOCTW CPEACTB KOHTPOIS TEXHUYECKNX TpeboBaHMI

AHa.I'IVI3l/IpOBaTb CXeMbl pacrnoJyioxXeHnA Ha 3arotoBke 3J1IEMEHTOB 6a3MpOBaHMFI
M 3aKpenyieHna 3arotoBkm

BbISiBNATb HETEXHOMOMMYHLIE 3NEMEHTbI KOHCprKLI,l/Il7| n3genun
MUKPO3JTEKTPOHUKN

(DopMyJ'II/IpOBaTb npennoxeHma no NoBbILLEHU TEXHONOIMNMYHOCTHU KOHCprKLI,I/IIZ
nagenunn MUKPO3JTEKTPOHUNKN

AHanusnpoBaTb TEXHONOrM4Yeckne CBOMCTBA MaTepuanos

PaspabaTbiBaTb MapLIPYTHbIE TEXHONIOTMYECKME NPOLIECChI

Pa3pa6aTblBaTb onepaunoHHble TeEXHOJI0TM4YeCKne npoueccol

PaccuntbiBath NOorpeLwHOCTN BbINMOJTHEHNUA TEXHOJTIOMMYECKUNX onepaumﬁ

AHanusnpoBaTtb TEXHONOMMYecKne NpoLeccsl

AHaJ'IVISI/IpOBaTb BO3MOXHOCTU TEXHOJTOTMYECKOro 060pyLI,OBaHI/IF| N OCHACTKun

PaccuntbiBaTh TEXHONOrMYeckne peXunmbl

HopMupoBaTb TEXHONOMMYECKME onepaLmm

PaccuntbiBath HOPMbI pacxoa CbipbA, FIOJ'lbea6pVIKaTOB, mMmaTtepuanos, ra3os,
peareHToB, MHCTPYMEHTOB, 3HEPrumn

PaccumnTbiBaTb 9KOHOMUYECKYO 3dEKTUBHOCTb NPOEKTUPYEMbIX
TEXHOIOINMYeCcKMX NpoLEeccoB

OdopMnsATb TEXHONOMMYECKY0 JOKYMEHTaLUuIo

Heobxoaumble 3HaHWA OCHOBHbIE KpUTEPUN TEXHONOTMYHOCTU U3Ennii

OcHoBHble cBOMCTBaA mMaTepuanoBs MMKpOSﬂSKTpOHHOﬁ NPOMbILLJTEHHOCTU

TexHun4yeckne Tpe6OBaHVIF|, npeavaBndaeMble K U3rotaBnmeaeMbiM U3gennam

MeToabl 1 cnocobbl KOHTPONSI TEXHUYECKUX TpeboBaHNi

CpeacTBa KOHTPOIS TEXHUYECKUX TpeGoBaHNi

Tunbl U OCHOBHbLIE XapakTepucTtukn npon3soactea

CTpyKTypa NponsBOACTBEHHOMO Y TEXHONOMMYECKOro NPOLECCoB

KoHncynbtanTtlnioc

HageXxHasa npaBoBas nogaepxka
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[ata coxpaHeHus: 18.03.2015

CxeMbl 6a3npoBaHus 3aroToBKM

TunoBble TEXHONMOrMYeckne NPOLECCHI U PEXMMbI MPOU3BOACTBA U3OEeNuii
MUKPO3MEKTPOHMKN

MeToguka NMPOEKTUPOBAHUNA TEXHOJIOTMYECKUX NpoLeccoB

MeToguka NPOEKTUPOBAHUNA TEXHOITOINMYECKNX onepau,vlﬁ

OcHoBHOe TexHornornyeckoe obopyaoBaHve 1 NpuHLMNGI ero paboTbl

TexHonornyeckue (*)aKTOpr, BnnALWne Ha TO4YHOCTb BbINMOJTIHEHUA onepau,MlZ

MpuHUMNBI BbIGOPa TEXHOMOrMYeCcKoro o6opyaoBaHus

MpuHUMNBI BbIGOpa TEXHONMOMMYECKOW OCHACTKM

TunoBble TeXHOMNOrM4YecKne peXnMbl

MeTtoawnka pacyeTa TEXHOJNTOTMYECKUX pexmmvon

HopMmaTuBbl pacxofa cbipbsi, MaTepuanos, pabounx cped, sHeprum

MeToavka pac4yeTa HOPM BpEMEHM

MeTtoawnka pac4yeTa 9KOHOMUNYECKON SQJ(*)GKTMBHOCTI/I TEXHOJIOMNM4YeCcKmnx
npoueccos

CrtaHaapTbl, TEXHUYECKMNE YCIOBUSA U ApYrMe HOPMaTUBHbIE U PYKOBOASLLME
mMaTtepuarnbl No 0popMNEHN0 MapLUPYTHbIX KapT, KapT TEXHOOrMYeCcKoro
npoLecca, onepaLuoHHbIX kapT

Opyrvue xapakrepucTuku

O6bekToMm TpyaoBbIX AENCTBUI ABNAETCHA TEXHOMNOrMyeckas U HopmaTuBHas
OOKyMeHTaumnsa npon3BoACTBa U3LENUIA MUKPOSNEKTPOHNKM BCEX BUOOB
CITOXHOCTHU

pr,El,OBbIe OEeNCTBMS BbINOHAKTCA CaMOCTOATENbHO UMK NoA pykoBOACTBOM
bonee KBaJ'II/IC*)I/ILI,I/IpOBaHHOFO cneumnanncTa

3.3.3. Tpynosas pyHKUMSA

HanmeHoBaHne

MNpoucxoxgeHve

TPYAOBOW hYyHKLMK

OpraHuzaunsa npoBedeHNs aKkcnepuMeHTanbHbIX | Koa
paboT no oTpaboTke U BHEOPEHWI0 HOBbIX

mMaTtepuanoB, TEXHOJIOMIM4YEeCKMX NpoL.eccoB U

o6opyaoBaHWs NPOU3BOACTBA M3AEeNuiA

MWKPO3NEKTPOHUKN

C/03.7

YpoBeHb 7
(nogypoBeHb)
KBanudukaumm

OpuruHan

X

3anmMmcTBOBaHO
13 opurnHana

Koa opurnHana

PernctpaunoHHbIn
HOoMeEp

NpodeCcCcUoHarnbLHOro

CTaHOapTa

TpyooBble AeNCTBUSA

AHanus nepefoBbIxX pa3paboTok B obnactu TexHonorum v obopyaoBaHus Ans
Npon3BOACTBA U3AENUA MUKPOINEKTPOHMKN

KoHncynbtanTtlnioc

HageXxHasa npaBoBas nogaepxka
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MaTeHTHbIE UccnegoBaHus n onpeneneHue nokasartenen TEXHNYECKOro YPOBHA
BHeapAeMbIX TEXHONOrMn " O60pyﬂ,OBaHI/IF|

MogroToBKa TEXHMYECKOM U TEXHOSOIMYECKOM MH(popMaumMmM Afs naTeHTHbIX Y
NNUEH3NOHHBLIX MNacrnopToB, 3asdBOK Ha M300peTeHnss U NPOMBbILLIIEHHbIE
obpasupbl

dopmunpoBaHue KOHKYPCHBbIX 3a5BOK Ha npoBegeHne
Hay4HO-UCCnefoBaTeNbCKMX M OMNbITHO-KOHCTPYKTOpPCknx pabot (HNOKP) n
ONbITHO-KOHCTPYKTOPCKNX paboT (OKP)

Pa3paboTka nnaHoB NpoBeAEeHMS SKCNepUMEHTanNbHbIX paboT

HasHaueHune n MHCTPYKTaxX ncnonHutTenen JKCNepnMeHTallbHbIX pa60T

q)OpMI/IpOBaHMe 3adABOK Ha np|/|06peTeH|/|e MaTepumanoB U KOMMNNEKTYOWMNX

PaspaboTka MeToOMK W  CpPeACTB  OLEHKM  KayecTBa  BbIMOJTHEHUS
TEXHOMOrMYeckNx onepaumMm UK KOHTPONs  napameTpoB  MCMOMb3yeMoro
o6opynoBaHust

lMpoBegeHne TEXHUKO-SKOHOMMYECKOrO OOOCHOBaHWUS BHEOPEHWSI HOBOIO
TEXHOMOrMyeckoro 06opyaoBaHUSA N TEXHOMOrMN

KoHTponb ¥ npoBedeHne U3MeEpPeHU BbIXOOHLIX MapamMeTpoB W3genvin Ha
KaXgoM TexXHosrnorm4eckom artane

AHanus n onpegeneHne npu4nH OTKIoOHeHUdA napamMmeTpoB OT 3adaHHbIX

KOHTpOJ‘Ib HaKonneHna CTaTUCTUYECKMX  OaHHbIX n nx o6pa60T|<v|,
ocyulecTBndaeMbIX cneynanncrtamm 5n6 YPOBHA KBaJ'IVI(bI/IKaLI,VIVI

AHanma pe3ynbTaTtoB NPOBEAEHMWS IKCNepUMeEHTanbHbIX paboT

3aknoueHns o LenecoobpasHOCTM BHEOPEHUSI HOBBLIX  TEXHOSOMMYECKMX
npoueccoB 1 060pyAoBaHNsi HA OCHOBaHUWN 3KCMEePUMEHTAaNbHbIX AaHHbIX

MN3yyeHne nepuoauyecknx UsgaHuii Mo TEXHONOrMM MpPOM3BOACTBA M3Aenun
MUKPOISEKTPOHUKM

MoceweHne nNpodubHbIX  BbICTABOK  0OOpPyAOBaHMS,  TEXHOIOTMMYECKMX
CeMMHapoB 1 KoHdepeHLNin

Heobxogumble ymeHust AHanuanpoBaTb nNepefoBble pas3paboTkm B obnactm obopydoBaHus U
TEXHOMNOrmmn

OCyLLI,eCTBJ'IﬂTb naTeHTHble nccrneaoBaHUA

dopmmpoBaTb KOHKYPCHbIE 3asiBku Ha npoeeaeHne HNOKP n OKP

nﬂaHMDOBaTb JKCNepuMeHTarbHble pa60TbI

PaspabaTtbiBaTb TECTOBble CTPYKTYpbl AN OLEHKM KayecTBa BbIMONHEHUS
TEXHOMOrMYEeCKMX ornepauni U  KOHTPONS  NapaMeTpoB  WUCMOMb3yeMOro
o6opynoBaHust

OnpegenaTe  9KOHOMUYECKYHO  LlenecoobpasHOCTb  BHEAPEHUM  HOBOrO
TEXHOIorM4eckoro 060pyA0BaHNst U TEXHONOMMN

OueHnBaTb pPUCKM BHeOpPeHWs HoBOro o6opyaoBaHus 1 npoLiecca

KoHncynbtanTtlnioc
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PaboTtaTb ¢ KOHTPOMbHO-U3MepUTENBHBLIM 060pPYAOBaHNEM

OcyLLEeCTBNATb KOHTPOSb M MPOBOAUTb M3MEPEHMs! BbIXOAHbLIX MapamMeTpoB
N3Oennii Ha KaXxaoMm TEXHOMOIMYeCcKoM aTarne

npOBO,CI,I/ITb aHanmi3 n onpenenAaTtb NpU4YnHbl OTKITOHEHUA NapamMeTpoB

PaboTaTb CO CTaTUCTUYECKUMU AAHHBIMU

OcyLLEeCTBNATbL TEXHOMOMMYECKUIA Haa30p

PaGotaTb C KOHCTPYKTOPCKOMW, TEXHOMOrMYecko W  OpyrMMuM  BuOamu
HOPMaTMBHOW JOKYMeHTaumn

Heobxoaumble 3HaHUs BbasoBble TexHonornyeckne npouecchbl n o6opy,u,0|3aHV|e npon3soacTBa n3genun
MUKPO3JIEKTPOHUKN

MepenoBble TEXHONOMMYECKME NpoLecchl 1 o6opyaoBaHue

CoBpeMeHHble MaTepuanbl, WCMONb3yeMble B  MPOM3BOACTBE  U3AEnuii
MWKPO3MEKTPOHMKM

TvnoBble TecToBble CTPYKTYpbl AN aHanmMsa TEeXHOMOrMYecknx NpoLeccoB U
TecTupoBaHus obopyaoBaHus

nOpHﬂOK n MeToabl npoBeaeHNA NaTeHTHbIX nccnenoBaHui

OcHoBbI n3obpeTtaTtenscTea

MeToabl MaTeMaTUYECKON CTaTUCTUKK

OcHoBbI nnaHNpoBaHUA 3KCNepnMeHTa

MaTepMan bl MMKPO3NEKTPOH HOM NPOMbILLUITEHHOCTHU

Teopusi pucK-MeHeKMeHTa

TpeboBaHus Kk OC(OPMIIEHNIO W KOMMIEKTOBAHUIO KOHKYPCHBLIX 3asiBOK Ha
nposeneHne HAOKP n OKP

,El,pyrl/le XapaKTepucTtukumn Ob6bekTom TPyAOBbIX OEeNCTBUiA  ABNAOTCS nepegosblie  TexXHOJ1orm4eckne
npoueccbl " O6OPYD,OBaHI/Ie ana npoun3soacTtea nagenun MUKPO3JTEKTPOHUKN
BCeX BMOOB CJT0XKHOCTU

pr,EI,OBbIe 0ENCTBUS BbINOSTHAOTCA CaMOCTOATENbHO

3.3.4. Tpynosas pyHKUMSA

HanmeHoBaHue |AHanM3 gaHHbIX 3KCepUMEHTarnbHbIX padoT, Koa C/04.7 |YpoBeHb 7
BblpaboTka pekoMeHAaL Ml Mo KOPPEKTUPOBKE U (moaypoBeHb)
onTUMU3aLUun NapaMmeTpoB N PEXNMOB KBanugukaumm

TEXHOJIOM’M4YeCKnx onepau,vu7| N TEXHOJTOM’MYEeCKUX
MPOLIECCOB NPOV3BOACTBA U3AENNii

MUKPO3MEKTPOHUKM
MNpoucxoxoeHne OpvirnHan X | BaumcTtBOBaHO
TpyaoBoun hyHKLNN 13 opurMHana
KoHncynbtanTtlnioc
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Kop opurnHana PerncrpaumoHHbIn
HOMeEp
npodeccuoHanbHoOro
cTaHgapTa
TpynoBble 4eNCTBUSA MnaHnpoBaHne N NpoBeAeHNe 3KCNepMMeEHTarnbHbIX paboT

HPOBeﬂeHMe KOHTPOJTbHO-U3MEPUTESTbHbIX MepOI'IpI/IﬂTI/IIZ M UCMNbITAHUI MaKeToB
1 ONbITHbIX 0OpasLIoB

AHanna gaHHbIX SKCNnepnMeHTallbHbIX pa60T

AHanu3 BRMSIHUS MapamMeTpPoOB W PEXUMOB MNPOBEAEHUS TEXHOMOTMYECKUX
onepauui n TEXHONMOMMYECKUX NPOLECCOB Ha MapameTpbl KayecTBa OMbITHbLIX
o6pasuoB

Cratnctunyeckoe perynupoBsaHue TEXHOJTOTNYECKnNX OI'IepaLJ,I/I17I n
TEeXHOJTorm4ecknx npoLeccos

CTtatuctnyeckuin aHanma3 TOYHOCTM WU CTabMIbHOCTU TEXHOJTOINYECKnNX
OﬂepaLlVIVI N TEXHOJ10rM4eCKnx npoueccos

Bblpa6OTKa peKOMeH,D,aLI,I/IIZ NO KOPPEKTUpOBKE N ONTUMU3ALIMK NapaMeTpoB U
pexnmmoB nposeaeHna TeXHOJI0MM4eCcKnx orlepau,M|7| N TEXHONOIM4YeCKnx
npoueccos

OdbopMrieHne 0TYETOB 0 pesynbTaTax NpoBeAeHWs 3KCNepUMeHTarbHbIX paboT

Heobxogumble ymeHus | [naHupoBaTh SKCNepMMeHTanbHble paboTbl M KOHTPONMUPOBAaTb MPOLECC WX
npoBeaeHus

PaGoTaTb Ha KOHTPOIbHO-U3MEPUTENBHOM U MUCTIbITAaTENIbBHOM 0GOPYAOBaHNUM

OCYLLI,eCTBﬂFlTb KOHTPOJIb U NpPOBOOUTb U3MEPEHUA BbIXOOHbIX MNapamMeTpoB
N3OEeNnin Ha KaXKgoM TEXHOMOMMYeCcKoM aTane

npOBODMTb aHanma3 n onpeaenAaTb NPpUYnHbl OTKIOHEeHNA napamMeTpoB

AHanuaupoBaTb  BNUsiIHUE  MapaMeTpoB U PEXUMOB npoBeaeHust
TEXHOIMOTMYECKNX OnepaumMin U TEeXHONMOTMYECKMX MPOLECCOB Ha BbIXOAHbIE
napameTpbl Ka4ecTBa U3Oenvn MUKPOINEKTPOHUKM

PabGoTaTb CO cTaTUCTUYECKUMU OAHHBIMA

OdbopMnsATb pekoMeHaaUun Nno KOPPEKTUPOBKE U ONTUMU3aLMUM NapaMeTpoB U
PEXVMOB MPOBEAEHUS] TEXHONOTMYECKMX oOnepaumid U TEXHONOTMYECKUX
npoLeccos

PaGotaTb C KOHCTPYKTOPCKOM M TEXHOSOMMYEeckon W ApyruMyu  Buaamu
HOPMaTWBHOW JOKYMeHTaLmu

O(bOpMﬂﬂTb OTYHET NO UnToram SKCHepMMeHTaﬂbHOVI AeATeNIbHOCTU

Heobxoaumble 3HaHUSA TexHonorn4yeckme NPoLeccehl, Nexallme B OCHOBE 3KCNepUMEHTanbHbIX paboT

OcHoBHoe TexHorornyeckoe o6opyaoBaHue 1 NPUHLUUMLI ero AeicTBUSA

TunoBble TeCcTOBLIE CTPYKTYpPbl A4 aHalM3a TEeXHONOorm4eckmnx npoueccos u
TeCTUpoBaHNA 060pyD,OBaHVIFI

KoHncynbtanTtlnioc
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[ata coxpaHeHus: 18.03.2015

B3anmocssn3ab napamMeTpoB W“ pexumoB npoBeaeHusa TEXHONTOr’M4YecKmnx
onepau,M|7| N  TEXHONOrm4yecknx npoueccoB C BbIXOOHbIMWA NapamMeTpamMmun
KayecTBa nsgenum MUKPO3JTEKTPOHUNKN

OcHOBbI NNaHNPOBaHNSA 3KCMEPUMEHTA

MeToabl MaTteMaTM4ECKON CTaTUCTUKN

TpeboBaHuss K OMOPMIIEHUIO OTYeTa MO WUTOram 9KCrnepuUMeHTarbHow
AesiTeNnbHOCTH

,El,pyrme XapaKTepucTtukmn Ob6bekToMm TPyAOBbIX OENCTBUA  SABNSAIOTCSA TEXHONOrn4yeckme npoueccbl u
oGopy,u,osane ana npom3BoacTBa nagenunn MUKPO3JIEKTPOHNUKN BCEX BWUOOB
CITOXHOCTH

pr,El,OBbIe DEeNCTBMS BbINOSHAKTCSA CAMOCTOATENBHO

3.3.5. Tpynosas pyHKUMSA

HanmeHoBaHue |PaspaboTka MeTodoB TexHMYeckoro koHTpons u | Kog C/05.7 |YpoBeHb 7
UCMNbITaHWSA U3AENWMIA MUKPOSNEKTPOHNKU (nogypoBeHb)
KBanudukaumm
MpoucxoxaeHve OpurnHan X | B3ammcTBOBaHO
TPyaoBOW OYHKLUMN 13 opurmHana
Koa opurnHana PernctpaunoHHbIn
HoMmep
npodeccnoHarnbHOro

cTaHgapTa

Tpynosble oencTeus KoHTponb cobntogeHnst TEXHONOrM4YecKon ANCUUNINHBI NPU peanusaumm

TEXHOJIOrm4eckux npoLeccos

KoHTponb BbINONHEHUSI NpaBKN 3KCMnyaTauum TEXHONOrMYECKoro
obopyaoBaHus

PaspaboTtka 1 ohopMreHne TEXHONOMMYECKMX ONepaLuii KOHTPOIIS FOTOBbIX
nsgenui n nonygabprkaTos

Pa3paboTka 1 odhopMneHne TEXHUYECKUX YCNOBUI ANSA BbiNycKkaeMblX U3nenuii
MUWKPO3MNEKTPOHUKIN

PaspaboTka n ochopmneHne nporpamm UCMbITaHWUIA FTOTOBbLIX U34EeNni
MUWKPOSMEKTPOHUKM

AHanns HemcrnpaBHOCTEN 1 Dpaka roToBown Npoaykumm 1 nonydgabpukaTtos

BbisiBneHune npu4nH 6paKa N npeanoxeHme BapnaHToB €ro yctpaHeHud

MpoBefeHme onepauuin HepaspyLlaloLWero KOHTPONS roTOBbIX U3LENUA U
nonycabpukaToB

lMpoBeneHne onepauunn paspyLuatoLero TEXHONOrMYEeCKoro KOHTPONs n
CTPYKTYPHOro aHanusa nonydgabpukaTos nsgenui

I'Ipe,u,BapMTeanble MCNbITaHWS rOTOBbIX N3OENUN MUKPO3JNEKTPOHUKN

KoHncynbtanTtlnioc
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Yyactme B nposegeHunn npnemMo-caaTodHbiX U NnpeabAaBUTENIbCKUX UCMbITAHUAX
roTOBbIX M34ENUN MUKPO3JTEKTPOHUKN

PaspaboTka n ochopmneHne nacnopToB Ha U3LENMS MUKPOITEKTPOHMKN

O(bOpMJ'IeHVIe N KOMMJ1EKTOBAaHME 3KCMI1yaTauMOHHbIX OKYMEHTOB

Heobxoaumble yYMEeHUaA PaboTtaTtb Ha KOHTPOJNbHO-N3MepUTEeribHOM N UcnblTaTe€IbHOM 060py,EI,OBaHI/II/I

PaspabatbiBaTb 1 0POPMNATL TEXHONOMMYECKME onepaumnm KOHTPONSA roTOBbIX
nsgenuin n nonygabpukaTos

PaspabaTtbiBaTh 1 0pOpMNSATE TEXHUYECKME YCIOBUSA ANS BbIMyCKaeMbIX
n3genun MUKpPO3EeKTPOHNKN

Pa3pabaTtbiBaTb U 0pOPMIIATL NPOrpaMMbl UCTbITAHUIA FOTOBbIX U3AENNI
MUKPOSINEKTPOHUKN

AHanusnpoBaTb HEMCNPABHOCTM 1 Gpak roToBOK NpoayKuuK 1 nonydgadpukaToB

BbisiBnaTb NPUYUHbI 6pa|<a M npegnaratb BapnaHTbl €ro YCTpaHeHUd, a Takke
peMoHTa U oTnagku nagenun MUKPO3NEKTPOHUNKN

BbINoNHATL HepaspyLlaLWmii KOHTPOIb FOTOBLIX U3genun u nonydgabpukaToB

BbINONHATL paspyLualoLLnii TEXHOIOTMYECKMI KOHTPOSb NonydabpukaToB

HDOBODMTI: npegBapuTtesibHbl€ NCMbITaHNA FOTOBbLIX n3genuin
MUKPO3JTEKTPOHUKN

npOBOﬂVITb npmnemo-cagaTtodHble N npeabAaBUTENIbCKUE UCTbITaHNA TOTOBbIX
n3genun MUKPO3JTEKTPOHUKN

PaspabatbiBaTb 1 0popMnsiTe NacnopTa Ha M3aenus MUKPO3INEKTPOHNKN
cornacHo TpeboBaHNsIM rocy1apCTBEHHbIX CTAaHAAPTOB

OdopMrisATb U KOMMIIEKTOBATL SKCMIyaTaLUMOHHbIe JOKYMEHTbI COrfacHo
TpeGoBaHNAM rocyAapCTBEHHbIX CTaHAapPTOB UMK APYrM HOPMAaTUBHBIM
JOKYMeHTam

Heobxogumble 3HaHus TexHonorn4yeckme onepaumm KOHTPONS roToBbIX U3aenu n nonydgabprkaToB

TunoBoe 1 NepefoBoe KOHTPOSIbHO-U3MEPUTESNIBHOE U UCTIbITaTeNbHoe
obopynoBaHue 1 NpUHUMMbI ero paboThbl

KpI/ITepI/II/I OLIEHKM Ka4yecTBa roTOBbIX M34ENUA U I'IOJ'Iy(*)a6pI/IKaTOB

MeToabl BbINONHEHMS HepaspyLlaloLWero KOHTPONSA roTOBbIX U3AENUA 1
nonycdabpukaToB

MeTopnb! BbINOMHEHNS paspyLUaOLLEro TEXHOOTMYECKOro KOHTPOSTS

HewncnpaBHOCTM 1 Gpak roToBoV NpoayKuun 1 nonydabpukaTos

BapuaHTbl ycTpaHeHus 6paka, peMOHT U oTnajka u3genuii MMKPO3NEKTPOHNKM

TexHn4eckne ycroBus Ans Bbinyckaemol NpoayKLmm

VcnbiTaHns roToBbIX U30eNUA

KoHncynbtanTtlnioc

HageXxHasa npaBoBas nogaepxka
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CTpykTypa nporpamMmmbl UCMbITAHWI

O6wme TpeboBaHMA K UCMbITAHUSAM HA MEXaHUYECKMEe BO3AENCTBMIS

Obwume Tpe6OBaHI/IF| K UCNbITAHUAM Ha KnMMaTudeckne Bo3gencTBus

Obwue TpeboBaHWs K UCNbITAHUSIM Ha BO3OENCTBUE crieuunanbHbiX (hakTopoB

TpeboBaHusi K 0POPMITEHUNIO Y KOMMIIEKTOBAHMIO 3KCTyaTaUMOHHbIX
[OKYMEHTOB

Lpyrve xapakTepucTmKu

O6bekToMm TPyAOBbIX OENCTBUI ABASIOTCA METOAbI TEXHNYECKOro KOHTpOJIA N
NCNbITaHWS U34eNun MUKPO3JIEKTPOHUKN BCEX BUOOB CITOXXHOCTU

pr,D,OBbIe DEeNCTBUS BbINOSTHAKTCSA CAMOCTOATENBHO

3.3.6. Tpynosas pyHKUMSA

HavnmeHoBaHue |AHanua npuynH Gpaka n paccMoTpeHue

MoCTynarLmMX peKknaMaumii Ha Beinyckaemble
N30Eenns MUKPOSMEKTPOHUKM

Kopg

lNpoucxoxgeHve
TPyAoBon dOyHKLMUN

C/06.7

YpoBeHb 7
(moaypoBeHb)
KBanvdukaumm

OpwurunHan

X

3anmcTBOBaHO
13 opurnHana

Koa opurnHana

PernctpaunoHHbIn
HoMep

npodeccuoHansHoro

cTaHaapTa

Tpynosble AenCTBUSA

TexHonormyecknin aHanus nocrtynaruwmx pemamaumﬁ Ha BbilMyCKaeMble
n3genna MUKpPOINEKTPOHUKN

lMnaHupoBaHue npoBeaeHNs U3MEPEHNIN NapaMeTPOB rOTOBLIX U34eNnin
MWKPOSITEKTPOHWNKN

lMpoBeaeHne N3mMepeHuii NnapameTpoB roTOBLIX U3OENUA MUKPOSNIEKTPOHNKA
BbICOKOW CJTO>KHOCTH

AHanus pe3ynbTaTtoB M3mepeHvu7| napamMmeTpoB NoToBbIX nagenun
MUKPO3JIEKTPOHUKN

MpoBepeHne akcnepMMeHTOB ¢ 06paboTKOM U aHaNM3oM pe3ynbTaToB

MO.D.GJ'II/IpOBaHI/Ie TexXHonorn4yeckmnx npoueccos € ncnosibsosaHnem
CTaHOapPTHbIX NakeToB U CpeacTB aBTOMAaTU3NPOBAHHOIO NPOEeKTnpoBaHNA

MoaroToBKa pekoMeHZaLuuii No yCTpaHEeHMIO MPUYNH OTKITOHEHWS NapamMeTpoB
FOTOBbIX I/I3,D,€J'II/II7I MUKPO3JIEKTPOHUKU OT NPOEKTHbLIX N BHECEHUIO U3MEHEHUN B
TEXHOMOrMYeckunin NpoLecc

BHeceHne nameHeHnin B TEXHOSTOrMYECKY0 JOKYMEHTaL M0

CornacoBaHne U3MEHEHUN, BHECEHHbIX B TEXHOJI0NMYEeCKYy0 AOKYyMEHTauno

ObecneyeHne B3aMMoaeNCTBMSA COTPYAHMKOB CMEXHbIX NoApasfeneHni,
paboTatoLmx Hag BbiMyckaeMon npoayKumnen

KoHncynbtanTtlnioc

HageXxHasa npaBoBas nogaepxka
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KoHTponb npeanoxeHunii No npegynpexaeHunto 1 nukengauum épaka un
N3MEHEeHUI B TEXHOIOIMYECKNX NpoLeccax, paspaboTaHHbIx cneunanictamm 5
1 6 ypoBHS KBanudukaumm

Heobxogumble ymeHus OnepaTtuBHO onpenensaTtb NyTU peLleHns TEXHONOMMYecknx npobnem,
BO3HMKaIOLLMX B MPON3BOACTBE

AHaJ'II/ISI/IpOBaTb OCHOBHbI€ NapamMeTpbl peanmn3dyemMblX TEXHONTOMMYeCKnX
npoLeccoB

AHanunsnpoBaTb peXumMbl paboTbl TEXHONOMMYECKOro 060pyAoBaHUS U OCHACTKU

AHaJ'II/ISI/IPOBaTb Nnpon3BOACTBEHHYH CUTYyaUUIO N BbIABNATb NPUYUHDI 6pa|<a B
N3roToBIEHWUM U3AENNI MUWKPO3JTEKTPOHUKN

O(bOpMJ'IFlTb pekomeHgaunm no yCTpaHeHUo NpuYnH OTKIMOHEHUA NapaMeTpoB
roTOBOro U3genns, BHECEHUIO U3MEHEHUI B TEXHOMNOMMYECKNIA npouecc

CornacoBblBaTb BHECEHME U3MEHEHUI B TEXHOSOrMYecKne npoueccsol

CornacoBbiBaTb BHECEHNE N3MEHEHWI B TEeXHOJTorm4eckyro JOKyMeHTauunto

AHaJ'II/ISI/IPOBaTb npeanoxexHua no npenynpexaeHuo N nMkengaumm 6pa|<a n
N3MEHEHNAM B TEXHOJIOTMYECKUX npoueccax

Heobxoaumble 3HaHUs I'Iapameprl N peXnMbl TEXHONOINNM4YeCKMX npoLieccon

I'Ipanu'la aKcnnyaTtaunn TexXHoorn4eckoro O60py,£lOBaHVIF| N OCHaCTKu

TpeboBaHWs TEXHNYECKMX PerfiaMeHToB ANs BbiMyCKaeMbIX U34enuit
MUKPOSNEKTPOHUKN

KOHCprKTOpCKaﬂ, TeXHONnorn4eckad, akcnrnyatayMoHHaaA U gpyrme suabl
HOpMaTMBHOVI OOKYMEeHTauumn Ha BbllyCKkaeMble n3genma MUKpO3J1IeEKTPOHUKN

Buabl 6pa|<a npn N3rotoBreHnmn nagenun MUKPO3JTEKTPOHUNKN

TexHonoruveckme akTopbl, Bbi3biBaOLLME NMOrPELLUHOCTU U3rOTOBINEHUS
N34enuii MUKPOINEKTPOHUKN

MeToabl YMeHbLUEHNA BITUAHNA TEXHOJI0MMYECKUX q‘)aKTOpOB, BbI3bIBalOLLNX
NOrpeLwHoCTN N3roToBrieHnA msgenui MUKPO3JNEKTPOHUKN

MeToavka nnaHNpoBaHUA SKCNnepunmMmeHTa

MeToankmn 06paboTKN 3KCNEPUMEHTAarbHbIX AaHHbIX

MeToabl aHanmMsa TeXHUYEeCKoro YPOBHA OOBbEKTOB TEXHUKM U TEXHOMNOIMN

Mpouenypbl COrnacoBaHUsA NMPEeanoXeHU Mo N3MEHEHUIO TEXHOMOMMYECKMX
npoLeccos

Mpoueaypbl cornacoBaHUs NPeAnoXeHWn No U3MeHeHUI0 TEXHOMOrMYeCcKoi
AOKyMeHTaumn

,El,pyrvle XapaKTepucTtukumn Ob6bekToM TPyAoOBbIX OEeNCTBMN ABNATCA n3genuns MUKPOIJEKTPOHUKN BCEX
BMAOOB CJT0XKHOCTU

prﬂ,OBble OENCTBMS BbINOSHAKTCHA CAMOCTOATENbHO

KoHncynbtanTtlnioc
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3.3.7. Tpynosas pyHKUMSA

HanmeHoBaHue |[poekTupoBaHMe TEXHONOrMYECKOro Koa C/07.7 |YpoBeHb 7
OCHalLleHNS Y4acTKOB MPON3BOACTBA U3denmm (nogypoBeHb)
MMWKPO3MEKTPOHUKM KBanugukaumm

MpouncxoxaeHune OpwurunHan X | 3aumcTBOBaHO

TPYyOooBOW QOYHKUMN n3 opuruHana

Koa opurnHana PernctpaunoHHbIn
HoMmep
npodeccuoHansHoro
cTaHgapTa
TpynoBble AeNCTBUS O6cnepoBaHMe TEXHUYECKOTO UM TEXHOSMOMMYECKOr0 YPOBHA  OCHaLLEeHMS

NPOnN3BOACTBEHHbIX YH4ACTKOB U TEXHNYECKOIO COCTOAHNA HOBbIX nnowaaen

MnaHnpoBaHne NPOM3BOACTBEHHbIX y4aCTKOB

Pacuert NpPon3BOAOCTBEHHbIX MOLLHOCTEN 1 3arpy3km  TexHOJ1orm4eckoro
060pyﬂ,OBaHMﬂ npoun3soacTBa nagenun MUKPO3JIEKTPOHUKN

Pa3pa60TKa TEXHUYECKMX 3adaHUN Ha NpoeKTnpoBaHne HecCcTaHOapTHOIo
060py,D,OBaHVIFI pa60q|/|x MecCT n y4acCTKOB npon3soacTtea nm3genuin
MUKPO3JTIEKTPOHUKN

Pa3pa60TKa TEXHNYECKNX 3agaHun Ha npoeKkTnpoBaHne cpencTs
aBTomMmaTunsauunm pa6oql/|x MEeCT M Npon3BOACTBEHHbLIX Y4aCTKOB

PaspaboTka TEXHUYECKMX 3adaHMM Ha MPOEKTUPOBAHUE TEXHONOIMYECKOro
o6opynoBaHusi

CocTaBreHue 3asBOK Ha TEXHOMorMyeckoe 06opyAoBaHMe U TEXHOMOTUYECKYHO
OCHaCTKy

OpraHusaumsi NpoBedeHUs1 IKCMepUMEHTarbHbIX PaboT MO OCBOEHWIO HOBbLIX
TEXHOMOTNYECKMX NPOLIECCOB M BHEOPEHUIO UX B MPOM3BOACTBO

Opl’aHVI3aU,VIFI pa60T NnoO OCBOEHWUKO TeXHOoJ1orm4yeckoro OGOpy,D,OBaHI/IFI n
TEXHOMOMMYECKOM OCHACTKM U BHegpeHUto nX B Npon3BoacTBO

Yyactne B npuemMke, nycko-Hanagke wu HaCTDOIZKe TEXHOJ10Irn4YecKkoro
060pyﬂ,OBaHMﬂ N TEXHONOMMYECKON OCHACTKM

PaspaboTka CTpyKTypbl MPOM3BOACTBA, COCTaBa Y4acTKOB W  LUTATHOW
paccTaHOBKM COTPYAHMKOB

Paspabotka nporpamMm MoBbIWEHNS 3MAMEKTUBHOCTU OpraHusauum Tpyaa,
BHEAPEHNS HOBOW TEXHWKW, OpraHW3aumOHHO-TEXHUYECKUX MEPONPUATUA MO
CBOEBPEMEHHOMY OCBOEHWIO MPON3BOACTBEHHbIX MOLLHOCTEN

MaTeHTHbIE nccnegoBaHus 1 onpepenexHune nokasartenen TEXHNU4YECKOro YPOBHA
NPOEKTNpPpyeMbIX 0OBHEKTOB TEXHUKM U TEXHOIOMMMN

MoaroToBKa TEXHUYECKOW M TEXHOMOMMYECKoNn MHGOpMauum Ana naTeHTHbIX U
NUUEH3MOHHBIX NacnopToB, 3asiBOK Ha M300peTeHWss W MNpPOMbILLSIEHHbIE
obpasupl
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HeoGxoammble yMeHust | BbiBNSATL TEXHUYECKME U TEXHOMOormyeckue npobnembl Ha MPOM3BOACTBEHHbIX
yyacTkax

Onpenenmb nyTn peweHna TexXHUYEeCKMX W TeXHONOorm4ecknx npo6neM,
BO3HUKAKOLNX Ha pa60q|/|x MecCTax 1 Npon3BOACTBEHHbIX yHaCTKax

MnaHnpoBaTb NPOM3BOACTBEHHbIE Y4aCTKU

PaccuntbiBaTb npon3BoaCcTBEHHbIE MOLLHOCTU

PaccuutbiBaTh 3arpy3ky obopynosaHust

BbinornHsATe  pacyeTbl  MapamMeTpoB  HecTaHAapTHOMoO obopynoBaHusi
NMPOV3BOACTBEHHbIX Yy4aCTKOB

OcbopMnsATb  KOHCTPYKTOPCKYID — JOKYMEHTaLMio Ha HecTaHOapTHoe
ob6opynoBaHve NPON3BOACTBEHHbIX Y4aCTKOB

YcTaHaBnuBaTb OCHOBHbLIE Tpe6OBaHl/|F| K HeCTaHOapTHOMY 060py,D,OBaHI/IPO,
cpencrteamM aBTomMatTu3aunn U MexaHmn3aumm npomn3BoCTBEHHbIX yH4aCTKOB

YcTaHaBnuBeaTb I'IOTpe6HOCTb B TEXHOJTOT'M4YeCKOM OGOpy,EI,OBaHI/IM n
TEXHONOrMYECKOM OCHaCTKe

AHanunanpoBaTb 0COBEHHOCTM 3KCMNyaTauumn TEXHONOrMYECKOro obopyaoBaHus
M TEXHOMNOrM4YecKom OCHaCTKU

dopmupoBaTh CTPYKTYpY NPOM3BOACTBA U LUTATHYIO pacCTaHOBKY COTPYOHUKOB

Heobxogumble 3HaHUs TexHonorun npon3soacTea npoaykunn

MeToamnka obcnegoBaHUsi TEXHUYECKOTO W TEXHOJTOrM4YecKkoro YpPOBHA
OCHalleHnA pa6oql/|x MeCT U HOBbIX NPON3BOACTBEHHbIX nnowaaen

MeToguka nnaHnpoBaHMAa Npon3BoOCTBEHHbIX y4aCTKOB

MeToanka NpoeKTUpoBaHUsi HecTaHdapTHOro o6opyaoBaHus

TunoBoe M nepegoBoe TexHonormveckoe o06OpyAOBaHWE W MPUHUMMLI  €ro
paboTbl

nopﬂ,D,OK COCTaBneHna wu O(*)OpMJ'leHMFl 3aABOK Ha TEeXHoorn4yeckoe
060py,D,OBaHVIe N TEXHOJIOTNMYECKYO0 OCHACTKyY

nOpFl,EI,OK M MeToabl NpoBeeHNA NaTeHTHbIX nccrnegoBaHmin

OcHoBbI n3obpeTtaTtenscTea

OcHOoBbI 3KOHOMUKMN

Teopvm opraHusaumn n nnaHMpoBaHMA Npon3BoaCcTBa

Opyrve xapaktepuctmkm |OObLEKTOM TpyAOBbIX OENCTBMIA SABMSAOTCS MPOM3BOACTBEHHbIE YYacTku Ans
NPOM3BOACTBA U3AENUIA MUKPOSNEKTPOHMKM

prﬂ,OBble OENCTBUS BbINOSTHAKTCHA CaMOCTOATESNbHO

IV. CBegeHus 06 opraHusaumsx - paspabotumkax
npocpeccuoHansHoro ctaHaapTa
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4.1. OTBeTCTBEHHAs opraHun3auusi-pa3paboTumk

Accoumnaums "Ilura cogenctenst 060poHHBIM NpeanpuaTnsam”, ropog Mocksa

VcnonHUTenbHbIN ANPEKTOP Axrnpesund Aptem BaHOBMKY

4.2. HanmeHoBaHus opraHm3auunin-paspaboTymkoB

—_

FAQY CIMNO MK N 8 nmenun N.®. MNaenosa, ropog Mocksa

2. NPAS HUAY drAOY BIMO MNDU, ropog Mockea

3. OAO "HUUTAIT", ropog Mockea, 3eneHorpag

4, OAO "Asuakop - aBnaLUmnoHHbIN 3aBog", ropog Camapa

5. OAO "A3TM", ropog Apmasup, KpacHogapckun kpawn

6. OAO "AK "Tynamawzaog", ropog Tyna

7. OAO "T'vapoarperat”, ropog Naesnoeo, Huxeropoackas obnactb

8. OAO "Kamog", ropog Jto6epupl, MockoBckas obnactb

9. OAO "KBTM", ropoa Omck

10. OAO "KoHuepH "Bera", ropog Mocksa

11. OAO "KoTnacckuin anektpomexaHuveckui 3asoga", ropog Kotnac, ApxaHrenbckas obnactb
12. OAO "KpacHoropckuii 3aBog nmenn C.A. 3sepesa”, ropon KpacHoropck, MockoBckas obnactb
13. OAO "KypraHmatusasog", ropoa KypraH

14. OAO "Kypckui 3aBog "Mask", ropog Kypck

15. OAO "IEINCE", ropoa Knpos

16. OAO "MK OPMETO-KOYM3", ropog Opck, OpeHbyprckas obnactb

17. OAO "HwxHenomoBCKui anekTpoMexaHmyeckuin 3asoa”, ropog HvxHun Jlomos, MNeHseHckas

obnactb

18. OAO "HNMUMB n MukpoH", ropoa Mocksa, 3eneHorpag

19. OAO "HNNUTM", ropog Mockea, 3eneHorpag

20. OAO "HMNLSBT", ropog Mocksa

21. OAO "HoBocubupckuin 3aBof MCKyCCTBEHHOTO BOMokHa", ropog Vickutum, HoBocnbupckas obnactb

22. OAO "HMO rmrao", ropog Kasaxb, Pecnybnvka TaTtapcTtaH

23. OAOQ "HIMM "CrapT", ropoa ExatepuHbypr

24, OAO "OmIMO "UpTbIWw", ropog Omck

25. OAO "MMpousBoacTBeHHoe 0bbeanHeHne "Cesmawl”, ropon CeBepoaBUHCK, ApxaHrenbckas
obnactb
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Mpukas Muntpyaa Poccum ot 31.10.2014 N 859H
"O06 yTBEepxaeHUn NnpodeccnoHanbHOro cTaHgapTa
"UrxeHep-TexHomnor no Npon3BOACTB...

HokymeHT npepgoctasneH KoncynbranTllntoc
[ata coxpaHeHus: 18.03.2015

26. OAO "MMC3 "AnTapw", ropoa KanuHuHrpag

27. OAO "PoctBepTon”, ropoa PocTtoB-Ha-[JoHy

28. OAO "C33 nm. Cepro OpaxoHuknase", ropog Capartos

29. OAOQO "THUTW", ropoa Tyna

30. OAO "YMIO", ropoa Yda, Pecnybnuka bawkopTocTaH

31. OAO "YHIIMN "Monnus", ropog Yda, Pecnybnuka BawkoptocTtaH

32. OAO "UKB "Tounpubop", ropog Hosocubumpck

33. OAO 30KB "CurHan" nmenn A.W. Imyxapesa, ropog 3Hrenbc-19, CapatoBckas obnactb

34. ®Ir'b0Y BIMO "MockoBckui rocyaapCTBeHHbIM MallMHOCTpouTenbHbIn yHuBepcuteT (MAMIN)",
ropog Mocksa

35. ®Irb0Y BIMO "MockoBCKUI rocyaapCTBEHHbIV TEXHUYECKUA YHUBEPCUTET uMeHn H.3. baymaHa",
ropog MockBa

36. ®reoYy BrO "Caml' TY", ®MuAT, ropoa Camapa

37. ®re0y BIMO OMITY, ropog Omck

<1> O6LLepOoCCMNCKNIA KnaccugmkaTop 3aHATUN.

<2> O6LLEePOCCUNCKNIA KNacCUUKaToOp KOAOB SKOHOMUYECKOW AeATENbHOCTH.

<3> lMpwukas MuHagpaecoupa3sutmsa Poccum ot 12 anpensa 2011 r. N 3021 "O6 yTBepXaeHuM nepedHen
BpeOHbIX U (Mnn) onacHbIX NPOU3BOACTBEHHbLIX (hakTOpoB M pabdoT, MpU BLIMNOSTHEHWM KOTOPbLIX MPOBOASATCSA
obs3aTenbHble NpedBapuTeNbHbIE M Mepuoanyeckne MeguumHckue ocmoTpbl (obcneposanus), n Mopsagka
npoBedeHus 06sa3aTeNnbHbIX MpeaBapuTEnbHbIX U MEPUOAMYECKMX MEOULMHCKUX OCMOTPOB (o6cnenoBaHuin)
pabOoTHWNKOB, 3aHATLIX Ha TAXenbiX paboTax u Ha paboTax ¢ BpeaHbIMU 1 (MNKN) onacHbIMKW ycnoBuamn Tpyaa"
(3apeructpupoBaH B MuHiocte Poccumn 21 oktabps 2011 r., peructpaumoHHbin N 22111), ¢ M3MeHeHuem,
BHeCeHHbIM npukaszom MuHagpasa Poccuu ot 15 maga 2013 r. N 296H (3apeructpuposaH B MuHiocte Poccun 3
nons 2013 r., pernctpaumoHHbii N 28970), Tpynoson kogekc Poccuiickon ®enepauun, ctatbs 213 (CobpaHue
3akoHogaTtenbcTBa Poccuiickon ®epepauun, 2002, N 1, cT. 3; 2004, N 35, ct. 3607; 2006, N 27, cTt. 2878;
2008, N 30, cT. 3616; 2011, N 49, c1. 7031; 2013, N 48, cT. 6165, N 52, cT. 6986).

<4> EguHbin  KBannUKaLNOHHBIA CMpaBOYHMK AOMMKHOCTEW PyKOBOAMTENEW, CneunanuctoB u Opyrnx
cny>aLimx.

<5> O6Lwepoccurncknii knaccudmkaTop cneumanbHoOcTen No 0b6pa3oBaHuio.
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