I'IPO¢CTAHD,APTbI.P¢ becnnaTtHaa nnHma B Poccun 8 800 555 44 38

BHeapeHue. Attectaums. Ceptudmkauyma 88005554438@miail.ru

YTBEPXJIEH
npruka3zoM MuHucCTEpCTBA
TpyZAa U COUMAIBHOMN 3al[UThI
Poccuiickont @enepanuu
oT «31» okts6pst 2014 r. Ne 859H

[TPO®ECCUOHAJIbHBIN CTAHJAPT

NH>KeHep-TeXHONor NOo NPOU3BOACTBY U3AE/IMA MUKPOIIEKTPOHUKM

245

PerncrpaumoHHbii
HoMep

|. Obuime cBeaeHMA

TexHoN0rMA NPOM3BOACTBA U3LENNIN MUKPOINEKTPOHUKM 40.058

(HanmeHoBaHUe BMAa NpodeccroHaNbHOM AeATENbHOCTH) Kog,

OcHoBHas uenb Buaa npodpeccuoHanbHOM AeaTebHOCTH:

PaspaboTka u obecneyeHmne TeXHOIOrMYECKOro NpoLLecca NPon3BoACcTBa U3Ae/IUiA MUKPO3IEKTPOHUKN

lpynna 3aHATUIA:

2144

(kog, OK3Y)

MNH}KeHepbl-31eKTPOHMKN, - -
WH}KeHepbl Mo CBA3U U
NprMbopPOCTPOEHUNLD

(HaumeHoBaHwMe) (kog OK3) (HaumeHoBaHMeE)

OTHeceHue K BUgam 3KOHOMMYECKOM AeATeNbHOCTU!

32.10.52

32.10.6
73.10

(Kog, OKB3?)

Mpon3BOACTBO CMOHTUPOBAHHbIX MbE303/1EKTPUYECKMX KPUCTA/IIOB, BK/IKOYAs pe30HaTopbI,
dUNBTPLI M NPOYME YCTPOMCTBA

Mpon3BOACTBO MHTErPaAJIbHbIX CXEM, MUKPOCOOPOK 1 MUKpOMOAY/IEN
HayuHble nccnenoBaHus U pa3paboTkm B 06/1aCTM eCTECTBEHHbIX U TEXHUUYECKUX HayK

(HaVIMEHOBaHVIe BUAOa 3KOHOMMYECKOM AEHTe}'IbHOCTM)
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Il. OnuncaHne TpyaoBbiX GYHKUMM, BXOAAWMX B MPOdECCMOHAbHbIA CTaHAaPT

(byHKUMOHaNbHAsA KapTa BMAa NpodeccnoHaNbHOM AeATeNbHOCTH)

M aHa/In3 NpUYnH 6paKa

0606uLeHHble TpyaoBble GYHKUUK Tpynosble GyHKUMM
YpoBeHb
YpoBeHb
Kog, HanmeHoBaHue HanmeHoBaHMe Kopa, (noaypoBeHb)
KBannpuMKaunm
KBanuduKaumum
A OpraHnsauma n KOHTPOb 5 CocTaBneHuMe onepauMoOHHOro MapLlpyTa N3roToBaeHNA A/01.5 5

TEXHONOrMYECKOro npouecca n3gennini MMKPO3NEKTPOHMKM

BbINYyCKa U3aennm

MUKPOS/IEKTPOHNKM Pa3paboTKa M KOPPEKTUPOBKA TEXHOIOTMYECKOM U A/02.5 5
HOPMaTMBHOM AOKYMEHTALUM HA U3roTOB/IEHUE U3Ae/TUIA
MUKPO3NEKTPOHUKN
KOHTpOAab opraHu3aumu, NoAroToBKM U TEXHNUYECKOTro A/03.5 5
OCHallleHMA paboumx MecT Ha y4acTKax NPon3BOACTBA U3aenni
MUWUKPO3NEKTPOHUKN
KOHTPO/1Ib TEXHONOFMYECKON AUCUMN/IMHDBI Ha y4acTKax A/04.5 5
NpPoOW3BOACTBA U3AENNN MUKPOINEKTPOHMKM
KoHTpo/ib cobntoaeHns NnapameTpoB U PEXMMOB A/05.5 5
TEXHOJIOrMYECKUX onepauynii NpoLLeccoB NPOn3BOACTBA
n3gennin MMKPO3NEKTPOHMKM
KOHTpO/1Ib MapameTpoB KayecTBa M34ENUA MUKPOINEKTPOHUKHN A/06.5 5
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B

PaspaboTKa, BHegpeHMe HOBbIX U
BblpabOTKa peKomeHaauui no
KOPPEKTUPOBKE CYLLECTBYHOLLMX
TEXHONOMMYECKUX NPOL,EccoB
BbINyCKa n3aenuni
MWKPO3NEKTPOHUKHN

Pa3paboTKa 1 cornacoBaHMe TEXHOOMMYECKON U HOPMATUBHOM
AOKYMEHTaL MM HOBbIX TEXHO/IOTMYECKMX OnepaLmii NpoL,eccos
NPOW3BOACTBA U3LE/UIA MUKPOINEKTPOHUKHN

B/01.6

Bblbop 060pyaA0BaHMA, TEXHONOMMYECKOW OCHACTKM, CPeACTB
aBTOMaTM3aLMM NPOLECCOB NPON3BOACTBA M3A e/
MUKPO3EKTPOHNKHN

B/02.6

Pa3pa60TKa TEXHUYECKNX 3a,u,aHm7| Ha moA4epHU3auunto
cyulecTByrollero 060py,ﬂ,OBaHMFI, TEXHO/IOTMYECKOM OCHACTKM U
cpeacrts aBTomatuiaumnm npoueccos npomnsBoacTea M3,CI,EJ'IMI7I
MUKPO3NEKTPOHUKN

B/03.6

Pa3paboTKka TeXHNYECKUX 3a4aHUI HA NPOEKTUPOBAHUE U
N3roToB/IEHWE TEXHOIOTMYECKOM OCHACTKM, HECTaHAAPTHOrO
060pyA0BaHUsA, CPeACcTB aBTOMATM3aLLMMN NPOLLECCOB
NPOW3BOACTBA N34/ MUKPOINEKTPOHUKHN

B/04.6

MpoBeaeHMe sKkcnepMMeHTaNbHbIX PaboT Mo 0TPaboTKe K
BHEAPEHMIO HOBbIX TEXHO/IOTMYECKMX NPOLLECCOB NPOM3BOACTBA
N34 MUKPOIEKTPOHUKM

B/05.6

MnaHWpoBaHMe 1 NOAIOTOBKA NPOMU3BOACTBEHHbIX MOMELLEHUN,
pa3smeLlleHns obopya0BaHMA U PaboymMx MecT Ha MPOM3BOACTBE
N3nennin MUKPOINEKTPOHMKM

B/06.6

PaspaboTKa 1 BHeapeHUE HOBbIX
TEXHO/IOTMYECKMX NPOLLECCOB

M NPOrpamm BbinNycKa nsgenmi

AHanns un Bbl60p NepcnekTnBHbIX MaTeEPUANos,
TEXHONIOI'MYECKUX npoueccos n O60py,ﬂ,OBaHMﬂ nponssoAacTea
M3AEI1M171 MWUKPO3INEKTPOHUKHU

C/01.7

PaspaboTKa 1 cornacoBaHMe TEXHONOMMYECKON U HOPMATUBHOWM

C/02.7
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MUKPOINEKTPOHUKHU

OOKYMEHTaLMN HOBbIX TEXHONOMMYECKUX NPOLLECCOB BbIMYCKa
n3gennin MMKpPO3NeKTPOHUKMU

Opl’aHVI3aLI,VI$| nposeaeHnA sKCNePMMEHTA/IbHbIX pa60T no

OTpa60TKe 1 BHeAPEeHUNIO HOBbIX MaTepnasioB, TEXHO/TONMYECKNX

npoueccos n O60py,EI,OBaHMﬂ npon3soAacTBa Msp,enmﬁ
MUKPO3NEKTPOHUKN

C/03.7

AHaANU3 AaHHbIX 9KCNEePUMEHTaIbHbIX PaboT, BbipaboTKa
peKkomeHAaL M No KOPPEKTUPOBKE U ONTUMM3ALLUK
napameTpOB U PEXMMOB TEXHONOTMYECKUX ONepaumii n
TEXHOIOTMYECKMX NPOLLECCOB NMPOM3BOACTBA M3AEeNNIA
MWKPO3/IEKTPOHMKHN

C/04.7

Paspa60TKa MEeTOo40B TEXHNUYECKOIoO KOHTPONA U UCNbITaHUA
M3,£l,eI'IMl71 MUKPO3INEKTPOHUKHU

C/05.7

AHann3 npuumH 6paka U paccMOTPEHME NOCTYNatoLLMX
PEeKNamaLMii Ha BbiNyCKaemMble U34e/MA MUKPOINEKTPOHUKK

C/06.7

npOEKTMPOBaHMe TEXHONOIMYEeCKOro oCHaweHnAa y4actkos
npon3ssoAacTea M3ﬂ,e!114ﬁ MUKPO3NEKTPOHUKHN

C/07.7
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lll. XapakTepuctnka 0606WeHHbIX TPYA0BbIX GYHKLMMA

3.1. O606meHHas TpyaoBas (hyHKIIHS

OpraHnsauma n KOHTPO/b
YpoBeHb
HaumeHoBaHMe | TEXHONOIMMYECKOro NpoLecca BbiNycKa Koga, A 5
N KBanMdpuKaumm
n3ae M MMKPO3NEKTPOHUKN
MpoucxoxkgeHne
. . 3anMmcTBOBaAHO M3
0606LWweHHON Tpya0BOM OpuvrnHan X
opurmHana
dYHKUMM
Koa PerncrpaumoHHbIn
opurmHana HOMep
npodeccMoHanbHOro
cTaHAapTa

Bo3morkHble
HanMeHOBaHMUA

JOoKHOCTEN

UHKeHep-TexHonor
MHxeHep-TexHonor Il KaTeropmnu
MH}KeHep-TeXHOOr N0 NPOU3BOACTBY U3AEANIN MUKPOSNEKTPOHUKM

NHKeHep-TeXHONOT MO NPOU3BOACTBY U3LENUA MUKPOITEKTPOHUKM
Il KaTeropum

TpeboBaHus K
obpasoBaHUio U
0byyeHuio

Bbiclwee obpasoBaHue — 6akanaBpuaTt uam cpeaHee npodeccmoHanbHoe
obpasoBaHue B 06/1aCTV MUKPOINEKTPOHUKK

TpeboBaHuA K onbITy
npakTn4eckomn paboTbl

OnbIT paboTbl N0 cneunanbHOCTU, NPUobpeTeHHbIN B Nepuog obyyeHus

Ocobble ycnosus
[OnyckKa K pabote

[TpoxoxxaeHne 00sA3aTeNbHBIX NPEABAPUTENBHBIX (IPU MOCTYIUICHUU
Ha  paboTy) ©  TEPUOJAMYECKHUX  MEAMIIMHCKUX  OCMOTPOB
(oOcnenoBanmii), a TaKKe BHEOYEPEAHBIX MEIMLIMHCKUX OCMOTPOB
(oO6cnenoBaHuii) B TOpPSAKE, YCTAaHOBJICHHOM 3aKOHOJATEIHCTBOM
Poccuiickoit ®eneparyn’

MpoxokaeHne paboTHMKOM NPOTUBOMOKAPHOTO UHCTPYKTaXKa

MpoxoxaeHne paboTHUKOM MHCTPYKTaXKa No oxpaHe Tpyaa Ha paboyem
mecTe

JononHntenbHble XapaKTEPUCTUKN

HanmeHoBaHMe JOKYMEHTa Kog,

HanmeHoBaHue 6a3oBom rpynnbl, 4O/1XKHOCTU
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(npodeccum) nnu cneunanbHOCTH
OK3 2144 MHXXeHepbl-3N1eKTPOHUKU, MHXKEHEepPbl NO CBA3U 1
npmubopocTpoeHuto
EKCY - NHxeHep-TexHonor (TexHonor)
OKCOY 210100 DNEeKTPOHUKA U MUKPOINEKTPOHMKA
210101 dunsnyecKkan sNeKTPOHUKA
210104 MMUKpPO3INEeKTPOHMKA N TBEPAOTENbHAA INEKTPOHMKA
210105 INeKTPOHHbIe NPUBOopPbI U YCTPONCTBA
210106 MpombllwaeHHaA 3N1eKTPOHUKA
210107 DNEeKTPOHHOE MALLIMHOCTPOEHME
210108 MuKpocuctemHasa TeXHUKA
240100 Xumunyeckas TexHonorna u buotexHonorua
240306 XumMmmyeckaa TeXHONOrMA MOHOKPUCTANI0B, MaTepuanos
N U34e/IMN SNEeKTPOHHOM TEXHUKMU

3.1.1. TpyaoBas pyHKIMA

CocTtaBneHune onepaumoHHOro MapLupyTa YposeHb
HavmeHoBaHue N3roTOB/IEHUA U34eNNi Kog | A/01.5 | (noayposeHb) 5
MUKPO3/IEKTPOHUKM KBasMdnKaumm

MpoucxoxaeHue TpyA0BOWA

bYHKUMM

3anMmcTBOBaHO U3

OpwurunHan X
opurMHana
Koa PervcrpaumoHHbIn
opuruHana HOMep
npodeccnoHanbHOro
CTaHAapTa

Tpyaosble AencrTeus

OnpeaeneHve TMNa NPOU3BOACTBA U3AENNIA MUKPOIIEKTPOHUKN

Bbibop npouecca noay4yeHus nsgenvn n3 AENCTBYIOLLEro
TMNOBOro/rpynnoBOro TEXHOMOrMYECKOro npouecca WAM MNOWUCK aHanora
eAVHMYHOro npotecca

Bbl6Op KOHCTPYKLMOHHbIX MaTepuanios As U34eNUA MUKPOIEKTPOHNKN

Onpep,eneHme TUNopa3smepa 3arotoBoK AnA M3AEI'IMl71 MWUKPO3NEKTPOHUKHU
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OnpegeneHune COCTaBa cpencrte TEXHONOTNYeCKoro OCHalleHuA
pa3pa6aTblBGEMbIX npoueccos nponseBoacrtea VI3FI,€IIMI\;1 MUKPO3INEKTPOHUKHN

CocTaB/ieHME TEXHONIOTMYECKUX  MApLUPYTOB  WM3rOTOB/JEHUA  U3L4ENUMA
MWKPO3/IEKTPOHMKHN

PaspaboTka nopsAka NOOMEpPauMoOHHOrO  BbINOJHEHWA  paboT  no
N3roTOB/NEHUIO U3AENUIA MUKPOINEKTPOHUKN

OdopmneHune MapLpPYTHbIX KapT N3roToBAEHMA nsaennii
MUKPO3EKTPOHNKN

Heobxoavmble ymeHus

Pa3pa6aTblBaTb onepaunoHHble  MapLlpyTbl n3roTossieHUA VI3,EI,€IWII7I
MUKPO3NEKTPOHUKN HWU3KOM U cpe,quﬁ CNOXHOCTU

3anonHATb MapLUPYTHbIE KapTbl U3rOTOBAEHUA U3AEANA MUKPOINEKTPOHWUKN

PaboTtatb ¢ KOHCTPYKTOPCKON  AOKyMeHTauuen Ha nsgenvs
MUKPO3EKTPOHNKM

PaboTaTb C TEXHONOrMYECKON AOKYMEHTALMEN Ha M3rOTOBAEHUE WU3AENUN
MUWKPO3/IEKTPOHUKN

Heobxogumbie 3HaHUA

basosble TeXHONornyeckme npoueccol npon3soAacTea I/I3,Cl,eﬂl/ll7l
MUKPO3NEKTPOHUKN

Tunosoe o06opyaoBaHME M ero MecTo B TeXHOJIOTMYeCcKOM mnpouecce
NPOM3BOACTBA U3A4E/UIA MUKPOIEKTPOHNKM

Tunosble WHCTPYMEHTbI, MPUMEHAEeMble B TEXHONOMMYeCKOM npouecce
npon3soAacTea M3,C|,e!'|l4f;l MUKPO3NEKTPOHUKN

OCHOBHble MaTepuasnbl, WCMOJb3yeMble B MPOM3BOACTBE W3AE/WN
MWKPO3/EKTPOHMKHN

CTaHAapTbl, TEXHUYECKUE YCI0BUA U ApYyrMe HOPMATUBHbIE U PyKOBOAALLMNE
maTtepuanbl N0 0PpOPMIEHUIO MAPLLPYTHbIX M OMEPALMOHHBIX KapT A4 BCeX
™Mnos TEXHO/IOMMYECKMX npoueccos npo13BoAcTBa nsaenuni
MUKPO3EKTPOHNKN

[pyrve xapakTepucTuku

O6bEeKTOM TPYAOBbIX AOEWUCTBUIA ABAAIOTCA OMNEpPaLMOHHbleE MapLUpPYyTbl
NPOM3BOACTBA U34E/UIA MUKPOINEKTPOHNKN HU3KOM U CpesHen CNOKHOCTH

TpyaoBsble AeACTBMA BbIMONHATCA CAMOCTOATE/IbHO AW NOA, PYKOBOACTBOM
6onee KBaAMPULMPOBAHHOTO CeuManmcTa
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3.1.2. TpyaoBass pyHKIMA

HanmeHoBaHue

MpoucxoxKaeHue Tpy[0BoOWA

dYHKLUMK

Pa3paboTKa M KOPPEKTUPOBKA
o o YposeHb
TEXHOI0MMYECKON N HOPMATMBHOW
. | Kog | A/02.5 | (noayposeHb) 5
OOKYMEHTaLMN Ha U3roTOBJIeHMe U3gennmn
KBanuoduKkaumm
MWKPO3/TEKTPOHMKM
3aMMCcTBOBaHO 13
OpuruHan X
opurMHana
Koa PervcrpaumoHHbIn
opurnHana Homep
npodeccuoHanbHOro
cTaHAapTa

TpyanoBble AencTeua

OnpepeneHune TMMNa NPON3BOACTBA 34NN MUKPOITEKTPOHUKN

AHanN3 TEXHONOMMYEeCKUX Tp66OBaHMI7I, npeabABnAeMbIX K U34ETUAM
MUKPO3NEKTPOHUKN

Bbl6bOp CXeMbl KOHTPO/A TEXHONOTMYECKUX TpeboBaHMN, NpeabaBAseMbIX K
N34e/IMAM MUKPOINEKTPOHUKHU

Bbl60p cpeacrtea KOHTPONA TEXHONOTMYECKUX TDE6OBaHMV1, npeabABAAEMbIX
K n3gennam MMKPO3INEKTPOHUKN

PaspaboTKa eAUHMYHBIX TEXHONOMMUYECKMX MPOLLECCOB Ha OCHOBe 6a30Bbix
TEXHO/IOMMYECKMX NPOLLECCOB NPOM3BOACTBA M3AENNIN MUKPOINEKTPOHUKM

Pa3pa60TKa €ANHUYHbIX  TEXHONOIMYECKUNX npoueccos Ha OCHOBE
TeXHO/N0rn4yeckoro npouecca-aHanora npon3soAacTBa MBAe}'IVIﬁ
MUKPO3NEKTPOHUKN

Bbl60p TEXHONOTMYeCKOoro O60py,£l,OBaHI/IF|, HEO6XOAI/IMOI'O Aana peannsaulmmn
pa3pa60TaHHoro TEXHONOITMYEeCKOro npouecca npomsBoacrtea VI3,EI,€IWII7I
MUKPO3NEKTPOHUKN

Bbibop CTaHAApTHOM TEXHO/IOTMYECKOM OCHACcTKM, Heobxoammoln AanA
peanusaumm paspaboTaHHOro TEXHOJIOTMYECKOro Mnpouecca npousBoAcTBa
n3a0ennit MUKPO3NEKTPOHUKM

HasHayeHne TexHONOrnvyeckmx pexnmos onepau,mﬁ TEXHONOIMYeCKoro
npouecca npon3soacTBa M3,CI,EI'IMVI MUKPO3NEKTPOHUKN

KOHTpO/Ib  pacyeTHbIX HOPM BPEMEHM Onepaunii  TeXHO0rMYecKoro
npoLecca Npon3BOACTBa U3AENNIA MUKPOINEKTPOHUKM
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OdopmaeHne MapLlUPYTHbIX KapT, KapT TeXHO/IOrMYecKkoro npoLlecca,
onepaLyMoHHbIX KapT

Heo6xoanmble ymeHun

AHanuM3MpoBaTb HOMEHKNATypy M  Nporpammy  BbiMyCKa  u34enuii
MUKPO3EKTPOHMNKN

BbIABAATL OCHOBHblIE TEXHOMOMMYECKUE 3a4a4un, pellaemole npu pa3pa60TKe
TEXHO/IOTMYECKOro npotecca nponssoacrea M3,ﬂ,ean71 MUKPO3NNEKTPOHUKHU

AHannM3MpPoBaTb CXeMbl KOHTPOAA TpebyemblX TEXHUUYECKUX XapaKTepUCTMK
N34ennii MUKPO3IEKTPOHNKN

AHaJ'II/I3I/IpOBaTb BO3MOXHOCTU CpeactB KOHTpPOAA Tp66yeMbIX TEXHUYECKUNX
XapaKTeEPUCTUK Ms,qenmﬁ MUKPO3INEKTPOHUKHN

PaspabaTtbiBaTb CUCTEMbI, METOAMKU W CPeAcTBa OLEHKM KadyecTsa
BbIMO/IHEHNA TEXHOJIOTMYECKUX ONepaumii M KOHTPO/AA MapameTpoB
ncrnonb3yemoro obopyaoBaHusA

AHaJ'IM3MpOBaTb cnocob6bl 3aKpensieHna 3arotoBkM Ha TEXHOJ/IOTMYeCKoOM
HOCuUTenNne, OCHacCTKe, pa6oqu none O60pyAOBaHMH

BbibMpaTb ONTUMa/IbHbIN TEXHOJIOTMYECKNIA NMPOLLECC-aHaIor NPon3BOACTBA
n3gennin MMKPO3NEKTPOHUKM

KoppeKTnpoBaTb TeXHO/JIOrMYECKue peXxMmbl TUMNOBOro TEXHONOrMYECKOro
npouecca npon3soacTBa VI3,LI,EI1MV1 MUKPO3NEKTPOHUKHU

KoppeKTnpoBatb TeXHONOrMYeCckue pexkmmbl TeXHONOrMYecKoro npotecca-
dHaJsiora npon3soacrtea VI3,CI,€IIMI\'1 MUKPO3INEKTPOHUKHA

AHanusnpoBaTb BO3MOXHOCTU TEXHONOTMYECKOTro 0bopynoBaHuA
NPOW3BOACTBA N34/ MUKPOIEKTPOHUKHN

AHaJ'II/I3I/IDOBaTb BO3MOXHOCTM TUNOBOW TEXHOJIOFMYECKOM OCHACTKM

BblbMpaTb  TEXHONOTMYECKME PEXMMbl  OMepauuii  TeXHO/OrMYEecKoro
npouecca NPOn3BOACTBA U3AENNIN MUKPOINEKTPOHUKN

HOpMMpOBaTb TEXHO/NOIrn4yeCckne onepaunn npouecca npounssBoacTea
M3,£|,EJ'IMl71 MUKPO3INEKTPOHUKHU

OdopmMAATb TEXHOIOTMYECKME LOKYMEHTDI

Heobxoaumble 3HaHuMA

TexHunyeckme TpeboBaHmMA, NpeabAB/AeMble K 3roTaBAMBaEMbIM U3AEUAM
MWKPO3/EKTPOHUKHN

OcHoBHble MeTOAbl WU cnocobbl KOHTPONA TexHUYeCKunx Tpe6OBaHMl\;1 K
MU3rotTaBinBaeMbIiMm N3gennam MNKPOITEKTPOHUKHU

OcHoBHbIe cpeactea KOHTpOANA TEXHUYECKUNX TDE6OBaHMl‘/‘1 K
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N3rotaBinBaembim N3genmnam MUKPOINEKTPOHUKHN

Tunel n OCHOBHbIE XapPaKTEPUCTUKN npon3soAacTBa M3,D,EJ'IMI\;1
MUKPO3NEKTPOHUKN

CTPYKTypa  NpPOM3BOACTBEHHOTO M TEXHO/NIOTMYECKOro  npotlecca
N3roTOBJEHUA U3AEANA MUKPOITIEKTPOHNKM

Cxembl 6a3MpOBaHMﬂ 3arotoBKku anAa M3AEHMV1 MWUKPO3NTEKTPOHUKHU

Tunosble TEXHOJ/IOTMYECKME MPOLLECChl U PEeXKMMbl MPOM3BOACTBA U34eNnii
MUKPO3IEKTPOHUKN

MNpasuna Bbl60pa TEXHOIOTMYECKOro npotecca-aHasora

OcHoBHOe TexHosorMyeckoe obopyaoBaHMe MPOU3BOACTBA  U3AENUNA
MWKPO3/IEKTPOHMKN U NMPUHLMIBI ero paboTsbl

MpuHUMNBI Bbl60pa TEXHON0TMYeCKoro O60pyp,OBaHMFI npon3soAacTBa
M3AEI1M171 MUKPO3INEKTPOHUKU U NPUHLHNNDbI €70 pa60TbI

MpuHLUMNbI BbIBOpa TEXHONOrMYECKON OCHACTKM N8 U3TOTOBEHUA U3LENNIA
MWKPO3EKTPOHUKN U NPUHLUIMBI ee paboTbl

Tunosble TeEXHON0Irn4yeckne peXunmbl onepau,wﬁ TEXHON0rMYyecCKoro
npouecca npon3soAacTBa VI3,LI,€‘I1VIV1 MUKPO3NEKTPOHUKN

MeToaMKa Ha3HayeHUs TEXHONOTMYECKUX PEXMMOB TEXHOJIOTUYECKUX
onepauui

MeToguKa pacyeta HOPM BpeMeHM TEXHONOMMYEeCKMX onepau,mﬁ

CTagmn pa3paboTKM TEXHONOTMYECKOM U HOPMATUBHOM AOKYMEHTauMu Ha
N3roToB/IEHME U34E/ININ MUKPOSNEKTPOHNKM

OcHOBHbIe BMAbl TEXHONOIMYECKNX AOOKYMEHTOB U UX Ha3Ha4YeHne

CTaHAapTbl, TEXHUYECKME YC/IOBUA U ApYyrMe HOPMaTUBHbIE U PyKOBOAALLME
maTtepuanbl MO 0POPMIEHUI0O MAPWPYTHBLIX KapT, KapT TEXHOJ0rMYecKoro
npouecca, onepaLyMoHHbIX KapT

Lpyrve xapakTepuctukm

O6beKToM TPyAOBbIX AEUCTBUIA ABNAETCA TEXHOMOMMYeckaa U HopmaTUBHasA
OOKYMEHTauMA MNPOU3BOACTBA M3AEANNA  MUKPOINEKTPOHUKM HU3KON U
CpefHeN C/IOKHOCTH

Tpyposble ,D,EVICTBMFI BbIMNO/THAKOTCA CaMOCTOATE/ZIbHO UM NO4 PYKOBOACTBOM
6onee KBaI'IMd)MLI,MpOBaHHOFO cneunanncta

3.1.3. TpyaoBast pyHKIMA

HaumeHoBaHme KoHTpoAb OpraHun3aumm, NoAroToBKU U Koa | A/03.5 | YposeHb 5

TEXHMYECKOro ocHaleHna paboumnx mect (noayposeHb)
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Ha y4YaCTKax Npou3BOACTBa U3AeNNit KBanubuKaLmm
MWKPO3/IEKTPOHUKM

MpoucxoxaeHue TpyA0BOWA

bYHKUMM

3anMmcTBOBaAHO U3

OpwuruHan X
opurnHana
Koa, PervcrpaumoHHbIn
opurnHana HOMep
npo¢eccnoHanbHOro
CTaHAapTa

TpyaoBble gevicTeuA

I'IposepKa YPOBHA  TEXHUYECKOro OCHalweHunA pa6oqu MeCT Ha
npounssoactee Ms,u,enmﬁ MUKPO3NEKTPOHNUKKU Ha COOTBETCTBME HOPMaM
TEXHONIOrNYECKOM AOKYMEHTaUnun

Bblgaya 3aK/lOYEHMss O  COOTBETCTBMM  COCTOAHMA  paboumx  mecT
HOPMaTMBHOM M TEXHONOTMYECKOM LOKYMEHTALMNM

Pa3pa60TKa TEXHUYECKUX TPEGOBaHMVI K OCHaWweHuWi ”n [OOOCHaLWEeHUIo
pa6oqu mecT TEXHONIOTUYECKUM, KOHTPO/IbHO-U3MEPUTENIbHbIM n
BCNomMmoraTte/ZibHbImMm O60pyﬂ,OBaHMeM

qJOpMI/IpOBaHMG TEXHUNYECKUX 3aAaHVI171 AanAa OCHauweHuA n O0O0CHalWleHuA
pa601w|x mecT TEXHONIOTUYECKUM, KOHTPO/IbHO-U3MEPUTE/IbHBbIM n
BCNoOMoOraTe/ZibHbImMm O60py,ﬂ,OBaHMGM

B3aMmogeicteme ¢ NPOBEPSOWMMM U KOHTPOAMPYIOWMMM OpraHamu no
BOMpPOCAM COOTBETCTBMA paboumx MmecT TpeboBaHMAM UM HOpMam
opraHvM3aumMm W OXpaHbl TPyAa, NPOM3BOACTBEHHOM CaHUTapuuM U
NPOTUBONOXKAPHOM 3aLUNUTDI

Heob6xoanmble ymeHuA

OueHnBaTb NPOM3BOAUTENBHOCTb M KAYeCTBO TPyZa Ha paboumx mecTax
NpPoOn3BOACTBA U3AENNN MUKPOINEKTPOHMKM

OnpenenAtTb COOTBETCTBME TEXHUYECKOW OCHaleHHOCTU pabounx mect
TpeboBaHNAM  TexXHO/NOrMYeckom U ApyrMmM  BMAAM  HOPMaTUBHOM
OOKYMeHTaLUum

YCTpaHATb HECOOTBETCTBUSA B TEXHUYECKOM OCHALLLEHHOCTM pabounx mecT Ha
NPOu3BOACTBE U3AENNN MUKPOINEKTPOHUKM

Onpe,qenﬂTb I'IOTpE6HOCTb B TEXHO/IOMMYECKOM, KOHTPO/IbHO-
NU3MEPUTENBHOM N BCNOMOTIraTe/IbHOM 060pyAOBaHMM Ha pa6oqu MecCTax

Onpeaenatb TpeboBaHUA K OCHALLEHMIO N A00CHaLLEHMIO paboynx mecT

HeobxoguMmbie 3HaHMA

TexHonornyeckni npouecc nponssoacrtea M3AEHMVI MWUKPO3NEKTPOHUKHU
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MeTogMKa opraHusaumMm W NOATOTOBKM pPaboymMx MecT Ha Mnpou3BOACTBE
N3aeNnii MUKPO3/TEKTPOHUKM

KpuTepun oueHKn paboumnx MecT COrnacHo yCA0BUAM TpyAa

OCHOBHOE TeXHO0rMyeckoe 060pyA0BaHME, KOHTPO/IbHO-U3MEPUTENbHOE U
BCnomoraTte/ibHoe 0bopyaoBaHMe UM MNpUHUMNLI  ero  paboTbl  Ha
NPOU3BOACTBE U3AELANA MUKPOITEKTPOHUKM

OcHosbl OopraHunsauunun n naaHNpPoBaHUA nponssoAacTs MBLI,GI'IVIVI
MUKPO3NEKTPOHUKN B HaCTU OCHalLeHNA pa6o'w|x mect

[pyrve xapakTepucTuku

O6bEKTOM TPYAOBbIX AeNCcTBUI ABAAIOTCA paboyme mecTa 411 NPOU3BOACTBA
N34 MUKPOINEKTPOHUKMN HU3KOM U CpesHen C0XKHOCTU

TpyAoBble AeNCTBUA BbIMNOAHAOTCA CAMOCTOATE/IbHO UM NOA, PYKOBOACTBOM
6o/s1ee KBanMPULUMPOBAHHOTO CNeLnanncTa

3.1.4. TpyaoBast pyHKIMA

KOHTPO/1b TEXHONOIMYECKOWN ANCLUMUN/IUHDI YpoBeHb
HanmeHoBaHue Ha y4YacTKax NPOM3BOACTBA U3ae/INi Kog | A/04.5 | (noayposeHb) 5
MUWKPO3/IEKTPOHNKMN KBasMuKaumm

MpouncxoxaeHne Tpya0BOM

dYHKUMM

3aMMCTBOBAHO M3

OpuruHan X
opurMHana
Kog, PervcrpaumoHHbIn
opurnHana Homep
npodeccnoHabHOro
CTaHAapTa

Tpynosble gencTamnaA

KoHTposib cobntoeHna TeXHONOTMUYECKON AUCUUNAUHBLI NPU peanusauunu
TEXHO/IOTMYECKUX NPOLLECCOB MPOM3BOACTBA M3AENNN MUKPOINEKTPOHUKK

KOHTpONb  BbIMOMHEHMSA  MPaBUA  3KCMJyaTauuMuM  TEXHOJIOTMYECKOro
obopygoBaHus

MpoBeaeHWe NAaHOBOW aTTecTauMm 060pya0BaHMA NPOM3BOACTBA M3AENUN
MUKPO3IEKTPOHNKN

KOHTpONb AeATeNbHOCTM OMepaTopoB W COBAOAEHUA UMW MpPaBwUA
nposeseHuns TEXHONOTNYECKNX n KOHTPO/bHbIX onepauui,
TPAHCNOPTUPOBKM NAPTUI U3AEANIA MUKPOINEKTPOHUKM

MpyM  OTKAOHEHMM MapameTpoOB MofaBaemol Ha  obopypoBaHue
3/1EKTPO3HEPTUN OCTAHOBKA MpoLECcca M COOBLLEHME O CAYYMBLUEMCA MO
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MHCTAaHUUU ONA NPUHATUA pelleHnA

NposepeHune HenaaHoBOWM aTTectauunun 060py,ﬂ,OBaHMﬂ Ha npoun3sBoactee
M3Aean71 MWUKPO3INEKTPOHUKHU

Heobxoaumble ymeHua

N3mepATb anekTpodusnyeckme napameTpbl dopmmpyembix
bYHKUMOHANbHbBIX M BCMOMOFaTe/IbHbIX C/I0EB U U3aenuni

MpoBognTb aHanN3 1 onpeaenAaTb NPUYMHbI OTKNIOHEHUA NApamMeTpoB

OcCyLecTBNATb TEXHO/IOTMYECKMIA Haa30p

PaboTaTb C KOHCTPYKTOPCKOM M TEXHO/IOTMYECKOM AOKYyMeHTauMeN

PaboTaTb C  KOHTPO/IbHO-U3MEPUTENbHbIM  060OpPYyAOBaHUEM Ha
NPOM3BOACTBE U3AENIA MUKPOITEKTPOHNKM

PaboTaTb C MHCTPYKUMAMM NO 3KCNayaTaumMm obopyaoBaHUa M npubopos Ha
NPOM3BOACTBE U34ENNIA MUKPOINEKTPOHUKM

Heobxoaumblie 3HaHMSA

Tunosble TeXHo/iornyeckue npoueccsl npousBoAcTBa nsnenni
MWKPO3TEKTPOHUKN

Cnctema meHeaXMeHTa KavyecTea

PernameHTbl KOHTpoONS TEXHONOTMYECKUX onepauuii npouecca
NPOW3BOACTBA U3LE/UA MUKPOIEKTPOHUKHN

MeToabl nccneno0BaHUA CNOEB U CTPYKTYP

MeToabl aHann3a TEXHONOTUYECKMX cpes,

TexHonornyeckume pexnmobl TexHonorn4yeckoro n KOHTPO/1bHO-
N3MEPUTENBHOTO O60py,CI,OBaHMFI npon3ssoAacTea M3,CI,EIWII7I
MUKPO3NEKTPOHUKN

PernameHTbl, cTaHaapTbl (N0 OoxpaHe Tpyaa, BaKYYMHOW TUTMEHE, YMCTbIM
30HaMm)

OI'IepaLI,MOHHbIe, MapLlwpyTHbleE W KOHTPOJIbHblE KapTbl NpPoun3BOACTBA
M3AEI'IM171 MUKPO3INEKTPOHUKHU

Jpyrve xapaktepuctnku

O6beKToM TPYAOBbIX AEUCTBUIN ABNAETCA TEXHOJIOTMYECKaa AMCLUMUMN/IMHA Ha
pabounx mectax NPOU3BOACTBA MU3AEINN MUKPOINEKTPOHMKN BCEX BUAOB
CNOXKHOCTH

TpyAoBble AeNCTBUA BbIMOAHAOTCA CAMOCTOATE/IbHO WM NOA, PYKOBOACTBOM
6onee KBanMPULUMPOBAHHOTO CNeunanncTa
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3.1.5. TpyaoBas pyHKIMA

HanmeHoBaHue

MpouncxoxaeHne TpyaoBomn

dYHKUMM

KoHTposb cobntoaeHns napameTpos U
o YposeHb
peXXrMmoB TeXHO/IorM4YecKnx onepaymmn
. Koga | A/05.5 | (noayposeHsb) 5
npoLeccos NPonU3BOACTBa U34eNUn
ot P A A KBaNndUKauum
MWKPOINEKTPOHUKN
3aMmMcTBOBAHO U3
OpwuruHan X
opurmHana
Kog, PerncrpaymoHHbIn
opurmHana HOMep
npodeccuoHabHOro
CTaHgapTa

Tpyaosble geicTena

KOHTpONb NPaBUABbHOCTM 3KCNJlyaTauum TEeXHONOMMYECKOro O60py,D,OBaHMFI
Ha npoun3BoacTBe M3Ae}'ll/lﬁ MUKPO3INEKTPOHUKHN

KOHTPO/Ib NPaBUIbHOCTU 3KCMyaTaL MM TEXHOIOrMYECKON OCHACTKK

BbiasneHue NPUYNH 6paKa B U3roTOB/IEHUN M3,Cl,eﬂl/1171 MUKPO3NEKTPOHUKHN

MoAroToBKa MpPeanoXeHuin No npeaynpexaeHnio n AukeMaauum 6paka B
N3rOTOB/IEHUM U3AENNIA MUKPO3TEKTPOHUKN

BbisiBNeHME NPUYUH NPUBAUKEHUSA IMHENHbIX Pa3MePOB 1 PacCoBMELLEHUIA
K NpesenbHO A0NYCTMMbIM

nO,EI,FOTOBKa I'IpG,LI,ﬂO)-KEHVIVI no noBblWEeHN TOYHOCTU BblINOMHEHUA
TEXHONOTMYECKUX  onepauumn npotecca npou3BOACTBa n3aenni
MWKPO3/EKTPOHMKN

CornacoBaHne BHECEHMA U3MEHEHMN B TeXHOJ0rMyeckme npoueccol
npon3soAacTBa M3,CI,€I1MV1 MUKPO3NEKTPOHUKN

CornacoBaHue BHECEHWUA UBMEHEHUI B TEXHONOTUYECKYHO AOKYMEHTALUIO

Heo6xoanmble ymeHun

OnepaTMBHO  pewaTb TexHoNornyeckne npobnembl B  npouecce
NPOW3BOACTBA U34E/UA MUKPOIEKTPOHUKHN

AHann3MpoBaTb OCHOBHbIE MNapamMeTpbl peannusyemblX TEeXHOJI0rMYeCcKnx
npoueccos npomnseoacrtea MBAEHMﬁ MUKPO3NEKTPOHUKNA

AHaNU3NPOBaTb pPeXMMbl PaboTbl TEXHO/OrMYeckoro obopyaoBaHMA Ha
NpPOu3BOACTBE U3AENN MUKPOINEKTPOHUKM

AHaJ'II/I3I/IpOBaTb peXunmbl pa60TbI TEXHO/IOMMYECKOM OCHACTKM

AHannsnMpoBaTb MPOU3BOACTBEHHYIO CUTYALMUIO U BbIABAATb NPUYNHbI 6paKa
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B N3rotoBs1eHNA M3Aean>'l MUKPO3NEKTPOHUKHN

BbIABNATL NPUYNHDBI NOTEPU TOYHOCTU TEXHONOTMYECKOTO O60pyAOBaHMﬂ

ﬂpep,naraTb peweHna no noBblIWEeHN TOYHOCTU BbIMNOMHEHUA
TEXHONIOTUYECKUX  onepauumn npotecca npon3BoACTBa n3aenni
MUNKPO3NEKTPOHUKHU

BHOCUTb M3MeHeHUnA B TEXHOJIOTMYeCKne npoLieccol

BHOCUTb MU3MEHEHUSA B TEXHO/IOTMYECKYIO AOKYMEHTaLUI0

Heobxogumbie 3HaHUA

OcHoBHbIe napameTpbl TEXHO/IOrM4YeCKUX npoueccos

MpaBuaa aKcnayaTauum TeXHONOrMYeckoro obopyaosaHma

I'Ipasvma 3KCnayaTauuun TEXHO/IOMMYECKOM OCHACTKMU

Bunapbl 6paKa B U3rotos/s1eHNU M3AeJ'IMl71 MUKPO3INEKTPOHUKHU

TexHonornyeckme d)aKTOpr, Bbi3biBatoUWine norpewHoOCTn wnu3rotoBaeHUA
I/I3AEI'|V|17| MUKPO3NTEKTPOHUKHU

MeToabl YMeHbLEeHNA BANAHUA TEXHONOMMYECKNX (I)aKTOpOB, BbI3biBalOLWNX
norpewHoOCTn N3roTtoBaeHnA M3AEI1M171 MUKPO3NEKTPOHUKN

Mpoueaypbl COrNacoBaHUA NPEASIOKEHNIN MO U3MEHEHUIO TEXHONOTMUYECKUX
npotueccos

Mpoueaypbl cOrnacoBaHUA NPeanoXKeHuin No U3MEeHEHUIO TEXHONOMMYECKon
OOKYMeHTaLuUK

Jpyrve xapaktepuctnku

O6beKTOM TPyAOBbIX AENCTBUA ABAAIOTCA TEXHO/IOTMYECKME onepauumn
NPou3BOACTBA U3AE/NIA MUKPOITEKTPOHUKN HU3KOW U cpeaHelt CI0XKHOCTH

TpyAoBble AeNCTBUA BbIMOAHAOTCA CAMOCTOATE/IbHO WM NOA, PYKOBOACTBOM
6onee KBaAMPULMPOBAHHOTO CNEeLnanncTa

3.1.6. TpyaoBast pyHKIMA

KoHTpOAb NapameTpoB KayecTsa nsgenni YpoBeHb
HavmeHoBaHue MWKPO3/TIEKTPOHMKN U aHANN3 NPUYNH Kog | A/06.5 | (noayposeHb) 5
6paka KBannduKaumm

MpouncxoxaeHne Tpya0BOM

dYHKUMM

3aMMCTBOBAHO U3
OpwuruHan X
opurMHana

Kog PerncrpaumoHHbIi
opurMHana HoMmep
npodeccMoHanbHOro
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cTaHpapTa

Tpynosble gencTamna

MnaHupoBaHMe  NpPoOLECCOB  opraHusauum cbopa M 0bobueHus
CTaTUCTUYECKUX AaHHbIX

CTaTUCTUYECKUNIA aHANN3 TEXHONOTMYECKMX napameTpos onepau,mﬁ

KoHTponb [AesATesibHOCTM onepaTtopos W cobaogeHua uMmMuU  Npasui
nposeaeHuWsA TEXHO/IOTNYECKMX " KOHTPO/IbHbIX onepaumi,
TPAHCNOPTUPOBKM NaPTUIL U3 MUKPOITEKTPOHUKM

Onpep,eneHme n yCTpaHeHune NPUYnNH OTK/IOHEHUA napameTpos
TEXHONOTNMYECKUNX onepau,mﬁ OT 3a4aHHbIX

OnpegeneHvie 6paka Npu NPOU3BOACTBE N34EUIA MUKPOIEKTPOHNKN

Onpep,eneHme NPUYNH BO3HMKHOBEHWUA 6paKa N nUX aHanms

Heobxoaumble ymeHua

N3mepsaTb napameTpbl POPMUPYEMbBIX C/I0EB U KOHCTPYKTUBHbIX 3/1IEMEHTOB

npOBOAMTb adaHaNn3 n onpenenAaTb NPUYHNHbI OTKZIOHEHNA NAapPaMeTpoB

OcCyLLeCTBNATb TEXHOIOTMYECKUIT Hag30p

PaboTaTb C KOHCTPYKTOPCKOM M TEXHO/IOTMYECKOM AOKYMEHTaLMeN

PaboTaTb C KOHTPONLHO-U3MEPUTENbHBIM 060pYA0BaAHNEM

BbIIBNATb pa3/inuHble BUAbI NPOM3BOACTBEHHOIO 6paKa

AHaJ'IM3MpOBaTb NPUYNHbI BOSHNKHOBEHNA 6paKa

MnaHnpoBaTb Npouecchl opraHM3saumm cbopa n 0606LEHNA CTATUCTUHYECKUX
OaHHbIX

CO6VIpaTb n 06pa6aTbIBaTb CTaTUCTUYECKUNE AaHHbIe

PaboTaTb B nporpammax CTaTUCTUYECKOro aHan13a

Heobxogumbie 3HaHMA

Tunosble TexHoNOrn4eckme npoueccobl

TexHn4yecKkne ycnoBma Ha TUNOBbIe N34eNNA MUKPOINEKTPOHUKU

TexHoNOrnYeckme pexmmbl 0bopyaoBaHuA

OcHoBHbIe BMAbI 6paKa N NPUYNHbI €ro BOSHMKHOBEHNA

PernameHTbl, cTaHZAPTbI U NpaBuaa No oxpaHe TPyAa, BaKYYMHOW TMIUMeHe,
YMCTbIM 30HAM

PernameHTbl KOHTpPOANA
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OnepaunoHHbIe, MapLWPYTHbIE N KOHTPOJ/IbHbIE KapTbl

Mporpammbl CTaTUCTUYECKOro aHasn3a

Lpyrve xapakTepucTukm

O6beKToM TPYAOBbIX AEUCTBUIM ABAAKTCA U3AEAMA MUKPOINEKTPOHUKMU
HWU3KOM M cpesHeln CNOXKHOCTU

pr;I,OBbIE ,D,EVICTBMFI BbIMO/IHAKOTCA CaMOCTOATE/IbHO UK NO4 PyKOBOACTBOM
6bonee KBal'IMd)MLI,MpOBaHHOFO cneunanncta

3.2. O606meHHas TpyaoBas ()yHKIIHS

PaspaboTKa, BHeApEHWE HOBbIX U
BblpaboTKa pekomeHZaumi no
YpoBeHb
HanmeHoBaHMe | KOPPEKTUPOBKE CYLLECTBYHOLLUX Kog, B 6
KBanuduKaumm
TEXHOJIOTMYECKUX MPOL,ECCOB BbIMyCcKa
n3gennin MMKpPO3NeKTPOHUKMU
MpouncxoxxaeHne

0606wWweHHON TpyA0BOM
dYHKLNK

3anMmcTBOBaHO U3
OpurmHan X
opuruHana

Kog, PervcrpaunoHHbIn
opurnHana Homep
npodeccnoHabHOro
CTaHAapTa

Bo3morkHble
HanMeHOBaHUA
OO/IXKHOCTEM

UHxKeHep-TexHonor Il KaTeropmun

MHKeHep-TeXHO0r No NPOM3BOACTBY U34EANA MUKPOINEKTPOHUKM I

KaTteropum

TpeboBaHusA K
obpasoBaHuio U
obyyeHuto

Bbicwee o6pa303aHme — cneynannTtet, marnctpaTtypa

TpeboBaHUsA K ONbITYy
npakTuYeckoi paboTbl

OnbIT paboTbl B AONKHOCTU MHKEHEPA-TEXHO/I0TA UM MHXKEeHepa-
TexHonora lll Kateropumn He meHee Tpex net

Ocobble ycnoBus gonycka
K pabote

[IpoxoxkaeHue o0s3aTeIbHBIX MPEIBAPUTENBHBIX (IIPU MOCTYILICHUU
Ha  paboTy) ¥  TCPUOAMYECKAX  MEIAUIIMHCKUX  OCMOTPOB
(oOGcnenoBanmii), a TakkKe BHEOUYEPEAHBIX MEIUIIMHCKHUX OCMOTPOB
(oOcnemoBaHMii) B TOpSIKE, YCTAaHOBIEHHOM 3aKOHOJATEILCTBOM
Poccutickoit denepanuu

MpoxoxaeHne paboTHUKOM MPOTUBOMOMXKAPHOTO MHCTPYKTaXKa
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MpoxoxaeHne paboTHMKOM MHCTPYKTAXKa NO OXpaHe Tpyaa Ha paboyem
mecrte

JononHntenbHble XxapaKTEPUCTUKN

HanmeHoBaHMe 6a30BoM rpynnbl, 4OIKHOCTH
HanmeHoBaHWe gOKyMeHTa Kog
(npodeccun) nam cneupnanbHoOCTH
OK3 2144 UHXXeHepbl-31eKTPOHUKKN, MHXKEHepbl NO CBA3U 1
npnbopocTpoeHmnto
EKC - MH»KeHep-TexHosor (TexHoor)
OKCO 210100 DNEeKTPOHUKA N MUKPOI/TIEKTPOHMKA
210101 dusnyeckan aNIeKTPOHUKA
210104 MMUKpPO3NEeKTPOHUKA N TBePAOTENbHAA INEKTPOHMKA
210105 DNIeKTPOHHbIE NPUBOPbLI N YCTPONCTBA
210106 MpombiWwAeHHana 3AeKTPOHUKA
210107 DNEeKTPOHHOe MALNHOCTPOoeHne
210108 MMUKpOCUCTEMHAA TEXHMKA
240100 XMmunyeckasa TexHonorma u buotexHonorma
240306 Xnmmyeckaa TeXHONOrMA MOHOKPUCTANNOB,
MaTepranos U N3LENNN 3NEKTPOHHOM TEXHUKMU

3.2.1. TpyaoBas pyHKIMA

PaspaboTKa 1 cornacoBaHue
TEXHO/IOTMYECKOM U HOPMaTUBHOM YpoBeHb
HavmeHoBaHue OOKYMEHTALLMM HOBbIX TEXHO0MMYECKUX Kog, B/01.6 | (nomyposeHb) 6
onepaumii NpoLeccoB NpoM3BoOACTBA KBaNUoUKaumum
nspenum
MpoucxoxKaeHne TpyA0BOM 3aMMCTBOBAHO U3
OpuruHan X
dYHKUMM opurMHana
Kog, PervucrpaumoHHbIn
opurnHana HOomep
npo¢deccuoHanbHOro

cTaHzapTa
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Tpynosble gencTamna

PaspaboTka nocnegoBaTeNbHOCTM — MepexodoB B TEXHOIOTMYECKMX
onepaumsx

Bbl60p cpeacTB TEXHO/IONMYECKOro oCHaweHunA onepau,mﬁ

OnpegeneHvie noTpebHOCTM B HOBbIX CPEACTBAX TEXHO/OMMYECKOro
ocHalLeHus

CoctaBneHne 3aABOK Ha an06peTeHme HOBOIFo TEXHOJ/IOTNM4YeCKoro u
KOHTPO/IbHO-U3MEPUTE/IbHOTO O60py,CI,OBaHMﬂ N TEXHOJIOTUYECKOM OCHACTKM

Bbi6op cpeacTs aBTOMaTM3aLIMMN 3/1EMEHTOB TEXHO/IOMMYECKOTro npoLecca

HasHayeHue u pacyeT pexxmnmos 06pa6OTKM B TEXHO/IOTNMYECKUX onepaumnax

MoAroToBKa MCXOAHbIX [AaHHbIX, HEOBXOAMMbBbIX [ANA pPacyeToB HOPM
BpeMeHM, TPyA03aTpaT M pacxoda matepuanos

OnpegeneHve coctaBa paboT M obocHoBaHMe Bblibopa npodeccun
ncnonHuUTeNein ONA BbINOJAHEHUA onepauuii B 3aBUCMMOCTM OT CIOMHOCTU
pabot

OdopmneHre  onepaumoHHbIX KAapT W APYro  TeXHONOTrM4YecKom
OOKYMEeHTauuun

CornacosaHue pa3pa60TaHH0171 AOKYMeHTaumMmnm C nogpasaeneHnamm
OpraHnsauunun

KoHcynbTauMa  cneuManuctoB  NOAPasLeNeHuin  opraHusauuu  no
TEXHOJIOTMYECKMM BOMPOCaMm

KOHTPO/Ib TEXHOIOMMYECKMX NpoLeccoB, paspaboTaHHbIX cneunannuctamm 5
YPOBHA KBanudmKkaumnm

Heobxoavmble ymeHus

AHannM3MpoBaTb NPOrpammy BbIMYCKa MPOLECCOB NPOW3BOACTBA WU3AeNwii
MUKPO3EKTPOHNKM

BbIABNATbL OCHOBHbIE TEXHO/IOMMYECKMEe 3aa4n, peLliaemble nNpu pa3pa60TKe
TEXHO/1I0TMYeCKOoro npotecca

AHaJ'IVI3VIpOBaTb CXeéMbl KOHTPO/1A TEXHUYECKUX TDEGOBaHMVI

AHanuM3MpoBaTb CXeMbl PACMO/IOMKEHMA Ha  3aroTOBKE  3/1€MEHTOB
6a31poBaHMA U 3aKpeneHnUa 3aroTOBKK

AHaJ'IVI3VIpOBaTb TEXHO/IOTMYecKMe CBOMCTBa maTepuranos

Pa3pa6aTbIBaTb onepaunoHHble TeEXHO/IOrM4YeCKkne npoueccobl

PaccuuntbiBaTb norpewHoCTn BbiNOZIHEHNA TEXHONNOTNMYECKNX onepau,mﬁ
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AHann3MpoBaTb TEXHONOMMYECKMe NpoLLecchbl

AHaI'IM3MpOBaTb BO3MOXHOCTU TEXHO/TOTNMYECKOTro O60py,ﬂ,OBaHMF|

AHaﬂVI3VIpOBaTb BO3MOKHOCTWN TEXHO/IOFMYECKOM OCHACTKM

PaccunTtbiBaTh TEXHONOrUYECKME peXunmbl

HopmunposaTtb TeXHONOrMYECKMe onepaumm

PaccumtbiBaTb HOPMbl pacxoda cbipbs, nonydabpukatos, maTepuasnos,
rasoB, PpeakTMBOB, UHCTPYMEHTOB, SHEpPrun

PaccunTbiBaTb 3KOHOMMYECKYID 3DPEKTUBHOCTL W MPOU3BOAUTENBHOCTb
TEXHONOMMYECKOro npouecca npu paspaboTaHHOM NopsAAKe Nepexoaos

ObopMIATL TEXHOOTMYECKYIO LOKYMEHTALMIO

HeobxogmMmbie 3HaHUA

Tunosble TEXHO/IOTMYECKME MPOLLECChl U PeXMMbl NPOU3BOACTBA U3LeNnii
MWKPO3/TIEKTPOHMKHN

TexHuyeckune Tp66OBaHI/IFI, npegvbAasaaemblie K U3rotaBinBaembiM U3aeIMAM

MeTogbl n cnocobbl KOHTPO/1A TEXHUYECKUX TDEGOBaHMﬁ

CpeAacTBa KOHTPOJIA TEXHUYECKUX TpeboBaHN

Twunbl N OCHOBHbIE XapaKTEPUCTUKN NPOMN3BOACTBA

Cxembl 6a3MpOBaHMﬂ 3aroTtoBKu

MeToAnKa NPOEKTUPOBAHUA TEXHO/IOTMYECKUX onepaLnii

OcHoOBHOE TeXHONOorn4yeckoe o6opyp,OBaHv1e 1 npunHUnnbl ero pa6OTbI

TexHonornyeckne GpakTopbl, BAUSIOLLME HA TOYHOCTb BbIMOJIHEHUA ONepaLuii

MpuHLMNbI BbIGOpa TEXHONOTMYECKOro 060pya0BaHMA

MpuHLMNbI BbIGOPa TEXHONOTMYECKON OCHACTKM

Tunosble TexHoNOrMyeckue peXnmbl onepau,m‘/'l npon3soacrtea VI3,EI,€IWII‘/‘I
MUKPO3INEKTPOHUKN

MeToguKa pacyeTa TeEXHO/TIOMMYECKNX peXxXnmoas

HopmaTtusbl pacxoda Cbipbsi, MaTepuanos, pabounx cpeq, sHeprum

MeToguKa pacyeta HOPM BpeMeHM TeEXHONOMMYEeCKMX onepau,mﬁ

MeToanKa pacyeta sKOHOMUYECKON 3GDEKTUBHOCTM U MPON3BOAUTENIbHOCTHU
TEXHOJIOTMYECKMX NPOL,EeccoB

CTaH,CI,aprI, TeXHN4YeCKne ycnosumAa m apyrme HOpmatmBHblie U pyKoBodALLME
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maTtepuanbl Mo 0GOPMIEHUID MAPLLUPYTHLIX KapT, KapT TEXHOJIOTMYEeCKoro
npouecca, onepaLmoHHbIX KapT

[pyrve xapakTepucTuku

O6bEeKTOM TPYAOBbIX AENCTBUI ABNAETCA TEXHONOIMYEcKaa U HopmaTUBHasn
OOKYMEHTaLUuMA MNpou3BOACTBA M3AEAUA MUKPOINEKTPOHWUKM BCEX BUAOB
CNOXKHOCTH

Tpyposble ,D,EVICTBMFI BbIMNO/THAKOTCA CaMOCTOATE/ZIbHO UK NO4 PYKOBOACTBOM
6onee KBal'IM(bMLI,MpOBaHHOFO cneunanncta

3.2.2. TpyaoBasa GyHKIMA

HanmeHoBaHue

MpoucxoxaeHue Tpy[0BoOWA

dYHKLNK

Bbibop 0bopyn0BaHMA, TEXHO/IOTMYECKON
YpoBeHb
OCHACTKM, CpeacTB aBToMaTU3aumm
. Kog | B/02.6 | (noayposeHsb) 6
npoLLeccoB Npon3BoACTBa U3AENNN
oL P A A KBanuoduKaumm
MMUKPO3/IEKTPOHUKM
3aMMCTBOBaHO 13
OpuruHan X
opurMHana
Koa PerncrpaumoHHbIn
opurnHana Homep
npodeccmoHanbHoro
cTaHgapTa

Tpyanosble AencTeuns

AHanu3 napaMeTpoB W pPEXMMOB TEXHOJIOTMYECKMX onepaumin  ans
onpeaeneHuns TEXHUYECKMUX TpeboBaHMi Ha obopyaosaHue,
TEXHO/IOTMYECKYIO OCHACTKY M CpeaCcTBa aBTOMaTM3aLmm

CocTaBneHue TEXHUYECKMX TpeboBaHM Ha obopyaoBaHue,
TEXHONIOTMYECKYHO OCHACTKY M CpeacTBa aBTOMaTMU3aL MM

Onpeaenexve cooTBeTCTBUA XapaKTepuCTUK obopyaosaHus,
TEXHOJIOTMYECKON OCHACTKM W CPeacTB aBTOMATM3aLMM XapaKTEPUCTUKAM,
TpebyembiM O/19 KOHKPETHOM TeXHO/IOTMYECKOM onepaunm

CpaBHeHMe aHa/orn4YHbIX 06pasyoB 060pyaoBaHWUS, TEXHOOrMYECKOM
OCHaCTKM M CpeAcTB  aBTOMatTusauMmM UM onpegeneHve Havbonee
NoAxoAALLMX HA OCHOBE KPUTEPUaNbHOIo Noaxoaa

CoctaBneHue YTOYHAKOWNMX 3anpocoB MNpounssBogunTenam O60pyp,OBaHMFI,
TEXHONIOFMYECKON OCHACTKU U cpencrts aBTomaTtnsaumnmn

MepenucKa ¢ NoCTaBLMKaMK U Npou3BoguTenaMmm obopynosaHma

MNoceweHne I'IpOCI)MIIbeIX BbICTaBOK TEXHO/ZIOTNMYECKOTO O60py,£l,OBaHMﬂ

Heobxoaumble ymeHus

PaspabaTbiBaTb TeXHUYECKMe TpeboBaHUA B COOTBETCTBUN C TpeboBaHUAMU
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HOPMaTMBHOM AOKYMEHTALLUK

3KCI'I!'IyaTMpOBaTb oGopy,u,oaaHme, TEXHONOINMYECKYO OCHACTKYy U CpeacTtBa
dBTOMaTn3aunun

Onpefenato KpUTepuu Ana cpaBHeHWs obopyaoBaHMA U OCYLLECTBAATL
CpaBHUTE/NbHbIV aHaAM3 MO BblIOpaHHbIM KpUTEPUAM

TexHuyeckn rpamoTHo GopmMyanpoBaTb M M3naraTb B MUCbMEHHOM BUAe
YTOYHSAOWME 3anNpocbl MPOU3BOAUTENAM W MOCTaBlIMKaM 060pya0BaHUS,
TEXHO/IOTMYECKOM OCHACTKM, CPpeAcTB aBToMaTU3aLmnm

Heobxogumbie 3HaHMA

TexHuyeckune XapPaKTEPUCTUKN U ocobeHHoCTH M3,£l,e}'ll4l\/'l MUKPO3NEKTPOHUKN

TexHonornyeckni npouecc nponssBoacTtBa M3Ae}'|l/1171, napamMeTpbl U pPeEXUMbI
TEXHONOTNMYECKUNX onepau,wﬁ

HopmaTuBHble  OOKYMEHTbl Ha  pPa3paboTKy  KOHCTPYKTOPCKOW  w
3KCNYaTaUMOHHOMN LOKYMEHTALNN

OcobeHHOCTM TUMOBOrOo 060OPYAOBAHUA, TEXHO/OTMYECKOM OCHACTKW,

cpeacTs aBToMatTU3aumm

OcHosbl KpUTepmnanbHOro aHannisa

Mpasunna opopMAEHNA KOHCTPYKTOPCKOM AOKYMEHTaL MM

CTUANCTMKa Ae/1I0BOM Nepenmnucku

[pyrve xapakTepucTuku

O6beKTOM TPYAOBbIX AEeNCTBMI ABAAlOTCA 060pyAoOBaHWE, OCHAcTKa M
cMcTeMbl aBTOMaTU3aLMKM NMPOU3BOACTBA M34EANN MUKPOINEKTPOHMKM BCEX
BWA,0B C/I0XKHOCTH

prp,OBble ILI,EIN/‘ICTBI/IFI BbIMO/THAKOTCA CaMOCTOATE/IbHO UM NO4 PYKOBOACTBOM
bonee KBaI'IMq)MLI,VIDOBaHHOFO cneunanncra

3.2.3. TpyaoBasa pyHKIMA

HanmeHoBaHue

MpoucxoxKaeHue TpyA0BOWA

bYHKUMM

Pa3paboTKa TeXHUYECKUX 3ag4aHNI Ha
MmoAepHU3auMmio CyLWecTeyloLwero
o YposeHb
0bopyaoBaHUA, TEXHOIOTMYECKON
Kog | B/03.6 | (nogyposeHb) 6
OCHACTKM M cpeacTB aBTOMaTU3aLUmmn
. KBasndumKaumnm

NMpoLLeCCOB NPOU3BOACTBA U3AE/INN
MUWKPOINEKTPOHUKMN

3aMMCTBOBAHO U3

OpwuruHan X
opurMHana
Koa, PervcrpaumoHHbIn

Homep
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opurMHana npodeccnoHanbHOro
CTaHzapTa

Tpyaosblie gevicTeua

BbiagneHue napameTpos O60py,CI,OBaHVIFI, TEXHO/I0rMYeCcKol OCHaCTKW,
cpeacrts aBTomMatudaumm, HECOOTBETCTBYHOLWMNX TpeGVEMbIM napameTpam

MNpoBeaeHMe TEXHUKO-IKOHOMMYECKOro 06O0CHOBaHMA LeecoobpasHoCTH
MOJEepHM3aLUMM  cyllecTBylollero obopyaoBaHMA U TEXHONOTMYECKOM
OCHAaCTKW, CpeacTB aBTOMaTU3aL MM

PaspaboTKa TexHMYECKUX 3adaHuii Ha MoAepHM3auuMio 06opyaoBaHMA,
TEXHONOTMYECKOM OCHACTKK, CPeacTB aBTOMaTU3aL MM

OdopmieHne KOHCTPYKTOPCKOM AOKYMEHTaLUN

MNpoBepka M oOUEHKa TeXHUYecKnx I'Ipe,D,J'IO)KEHMVI M  NPOEKTOB Ha
o6opy,a,OBaHv1e, TEXHONOINM4YeCKyto OCHacCTKy, CpeAactBa aBTOMaATU3aUUN Ha
cooTBeTCTBUNE Tpe6OBaHVIﬂM TeXHn4ecKoro 3agaHumA

B3aumogelicTBMe ¢ paspaboTyMKamu M Npou3BOAUTENSAMU 06OPYLOBaHMA,
TEXHOJIOTMYECKOM OCHACTKU M CpeacTB aBTOMaTU3aunm

Heob6xoanmble ymeHuA

Heobxoaumblie 3HaHMSA

Onpepgenate TpeboBaHUA K 060OpPyAOBaHMIO, TEXHONOTMYECKON OCHACTKE,
cpencTeam aBTOMaTU3auMM gns obecneyeHus Tpebyemblx NapameTpos U
pPeKMMOB TEXHOIOTMYECKUX Onepauunii

OnpegenaATsb LenecoobpasHocTb U 3PPEKTUBHOCTb MOAEPHM3ALMM

PaspabaTbiBaTb KOHCTPYKTOPCKYIO [AOKYMEHTAaUMI0O B COOTBETCTBMM C
TpeboBaHNAMU HOPMATUBHbIX JOKYMEHTOB

AHannsMpoBaTb TEXHUYECKUE NPessoXKeHUA U NPOeKTbl Ha O60py,£I,OBaHME,
TEXHONOTMYECKYHO OCHACTKy, CpeAacCTBa aBTOMaTuU3auMM Ha COOTBETCTBUE
Tpe6OBaHMFIM TEXHUYECKOro 3agaHua

MpoBOANTb TEXHUKO-3KOHOMUYECKOe 060CHOBaHWE LenecoobpasHoCTM
MOAEepHM3aUMM  cyllecTBylollero obopyaoBaHUA W TeXHONOMMYecKom
OCHaCTKW, CpeacTB aBTOMaTU3aLMUK

TexHUYecKMe XapaKTepPUCTUKM U 0CODEHHOCTU U34E/INI MUKPOSNEKTPOHMKM

TexHoNornyeckui npouecc npon3soacrtea M3Aeﬂl4ﬁ, NnapamMmeTpbl U peXXMbl
TEXHONNIOTUYECKUNX onepau,mﬁ

XapaKTepucTMKM  ucnosblyemoro  obopyaoBaHMsA,  TEXHOOMMYECKOM

OCHaCTKu, cpeacrts aBTomatmsauumnm

HopmaTuBHble  OOKYMEeHTbl Ha  pPa3spaboTKy  KOHCTPYKTOPCKOW  w
3KCNNYaTaLUMOHHOMN AOKYMEHTaLNM
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MpaBuna obopMmaeHNs KOHCTPYKTOPCKON AOKYMEHTauMu

Ctnnnctuka ,CI,EJ'IOBOﬁ nepennckun

OCHOBbI TEXHUKO-3KOHOMMYECKOro 060CHOBAHUA NpoeKTOoB

[pyrve xapakTepucTuku

O6beKkToM TPyAOBbIX AOENCTBUIM ABNAOTCA 0b6OpyAoBaHME, OCHAcTKa MU
cMcTeMbl aBTOMaTU3aLMKM NMPOU3BOACTBA M3AEANN MUKPOINEKTPOHMKU BCEX
BMA,0B C/I0XKHOCTH

TpyAoBble AeNCTBUA BbIMOAHAOTCA CAMOCTOATE/IbHO WM NOA, PYKOBOACTBOM
60/s1ee KBanMPULUMPOBAHHOTO CNEeLnanncTa

3.2.4. TpyaoBas pyHKIMA

HanmeHoBaHue

MpouncxoxaeHne TpyaoBOM

dYHKUMM

Pa3paboTka TeXHUYECKUX 3a4aHUI Ha
NPOeKTUpoBaHMeE N N3roToBsIeHUEe
o YposeHb
TEXHONOrMYeCKOM OCHACTKMW,
6 Kog | B/04.6 | (nogyposeHb) 6
HecTaHgapTHOro obopynoBaHMA, cpeacTs
Aap PYA » CPEA KBanudUKaLMm
ABTOMaTM3aLMM NPOLLECCOB MPOM3BOACTBA
N34eNMN MUKPOINEKTPOHUKM
3aMmCTBOBaHO 13
OpuruHan X
opurnMHana
Kog, PervcrpaumoHHbIn
opurMHana Homep
npodeccMoHanbHOro
CTaHZapTa

Tpyanosble AencTeuns

OnpegeneHne UCXOAHbIX AaHHbIX ANA  TeXHUYECKOro 3ajaHuA  Ha
MoAepHuM3aumilo obopyaoBaHUA, TEXHONOTMYECKOW OCHAaCTKWU, CpeacTs
aBToMaTM3aumm

PaspaboTKa TexHMYECKUX 3afaHuWii Ha MoZLepHM3auuio o0b6opyaoBaHMA,
TEXHO/IOTMYECKOM OCHACTKK, CPeaCcTB aBTOMaTU3aL MM

OdopmeHne KOHCTPYKTOPCKOM AOKYMEHTaLNK

I'IpOBepKa N  OuU€eHKa TeXHU4YeCKux I'IpG,D,ﬂO)KEHMVI M NPOEKTOB Ha
O60py,£I,OBaHME, TEXHONOINMYeCKyo OCHacCTKy, Cpeacrtsa aBTOMaTU3auUuUn Ha
cooTBeTCTBMNE Tpe6OBaHMﬂM TeXHUNYeCKOoro 3agaHumAa

B3aumogelictemMe ¢ paspaboTyMKamu U NpousBoanTENs MU 06OPYLOBAHMS,
TEXHO/IOTMYECKOM OCHACTKM U CPeacTB aBTOMaTM3aLmm

Heo6xoanmble ymeHun

OI'Ipe/J,EJ'IﬂTb Tp660BaHMﬂ K OGOpyp,OBaHMPO, TEXHO/IOFMYECKOM OCHACTKe,
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cpeocream aBtomatusauunn OnAa obecneyeHus napameTpoB MU pexnmos
TEXHONNOTUYECKUNX OI'IEpELI,VIﬁ

OueHnBaTb NPOU3BOAMTENIBHOCTL 0OOPYAOBAaHUS B COOTBETCTBUWM  C
NpPOrpammoii BbiNycKa U3genmii MUKPO3/IEKTPOHUKMN

PaspabaTbiBaTb KOHCTPYKTOPCKYIO [OKYMEHTaUWMi0 B COOTBETCTBUM C
TpeboBaHNAMMN HOPMATUBHbIX OKYMEHTOB

AHaNM3MpoBaTb TEXHUYECKUE NpesioXKeHUA U NPOeKTbl Ha o6opy,c|,OBaHv1e,
TEXHONOIMYeCKYyr0 OCHaCTKy, CcpeAacCTBa aBTOMaTuU3aLUMKUM Ha COOTBeETCTBUE
Tpe6OBaHVIFIM TeXHU4eCKoro 3agaHumAa

Heobxogumbie 3HaHUA

XapaKTepMCTMKM M ocobeHHOCTH VI3,£I,€/1MI71 MUKPO3NTEKTPOHUKHU

TexHONorM4Yeckmi NpoL,ecc NPoM3BOACTBA U3AENANIA, MAPAMETPbl U PEXUMbI
TEXHONOMMYECKMX onepaLmii

MeTtoaunka pacyeTa Npon3BoAUTENIbHOCTU O60py,ﬂ,OBaHMﬂ

XapaKTepuctmkn TMnNoBoro o60pyaoBaHUA, TEXHONOTMUYECKON OCHACTKM,
CpeAacTB aBTOMaTM3aL MM

MeToaMKa pacyeTa OCHOBHbIX MAPAMETPOB TEXHOJIOTMYECKMX MPOL,ECCOB,
peannsyembix B 060pya0BaHMM

TpeboBaHMA K WHCTa/IALMM W BCMOMOraTe/ibHbIM CMCTEeMam TMMNOBOro
060pyA0BaHNA, TEXHONOTMYECKOW OCHACTKW, CPeacTB aBToMaTu3aumum

TpeboBaHUA K HeEobXxoaMMOMY BCMOMOraTenbHOMY 060pyA0BaHMUIO

HopmaTtmBHble  OOKYMEHTbl Ha  pa3paboTKy  KOHCTPYKTOPCKOM  w
3KCN/1yaTaUuMOHHOW AOKYMEHTALMUK

MpaBuna opopMIeHNA KOHCTPYKTOPCKOM AOKYMEHTauum

CTUANCTMKa 4eN0BOoM Nepenmnucku

[pyrve xapakTepucTuku

O6beKkToM TPyAOBbIX AOENCTBUIM ABNAOTCA 06OpyA0BaHME, OCHACcTKa MU
cMCTeMbl aBTOMaTU3aLMKM MPOU3BOACTBA M3AEANIN MUKPOINEKTPOHMKM BCEX
BWA,0B C/I0XKHOCTH

TpyaoBble AeNCTBMA BbIMOJIHAIOTCA CAMOCTOATE/IbHO UM MO4, PYKOBOACTBOM
6os1ee KBanNMPULMPOBAHHOTO CNELNaNNCTa
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3.2.5. TpyaoBas pyHKIMA

MpoBeaeHMe sKCNepUMeHTaIbHbIX paboT

no oTpaboTKe U BHEeAPEHMIO HOBbIX YpoBeHb
HavmeHoBaHue TEXHONOrMYeCKMX NpoL,eccos Kog, B/05.6 | (noayposeHb) 6

NpoOM3BOACTBa U3aeNni KBanmMouKaumm

MMUKPO3/IEKTPOHUKMN

MpouncxoxaeHne Tpya0BOM

dYHKUMM

3aMMCTBOBAHO U3

OpwuruHan X
opurMHana
Koa PerncrpaymoHHbIn
opurnHana Homep
npodeccnoHabHOro
CTaHZapTa

Tpyaosble geicTena

Pa3pa60TKa €ANHUYHbIX TEXHO10TUYECKUX NpoL,eccos

Pa3paboTKa TMNOBbIX TEXHOJIOMMYECKMX NPOLLECCOB

Pa3pa60TKa rpynnoBbIX TEXHONOTMYECKNUX NpoueccoB

MpoBeaeHMe 3KCNepUMeHTaabHbIX PaboT No oTpaboTke M BHEAPEHWUIO BHOBb
pa3paboTaHHbIX TEXHOIOMMYECKUX MPOL,ECCcoB

KoHTponb AeicTBuiA onepaTtopoB TEXHON0rMYecKoro obopyaoBaHus

HasHayeHMe napameTpoB N PerKUMMOB TEXHOAOMMYECKMX onepau,mﬁ

CoctaBneHue peuenTtos onepau,mﬁ AnAa TeEXHONOIrM4ecKkoro 060py,CI,OBaHMFI C
Cncremamm aBTomaTn4eCkoro ynpasaeHuaA

AHanus pesynbTaToB nsmepeHuit XapaKTepucTuk nsaennii
MUKPO3EKTPOHNKN

KoppeKTnpoBKa NapameTpoB U PEKMMOB TEXHONOTMUYECKUX OnepaLunii

Heob6xoanmble ymeHuA

CocTaBnATb TEXHONOMMYECKMe N MapLUPYTHbIe KapTbl

Pa3p363TblBaTb MapLlpyTHbIE TEXHOIOTUYECKKNE NMPOLLEeCCbl

Pa3paGaTblBaTb onepaunoHHble TEXHO/TIOTr'MYeCKne npoueccobl

PaccuuntbiBaTb norpewHoCTN BbINO/IHEHNA TEXHO1OTUYECKUX onepau,wi/'l

AHaJ'IVI3VIpOBaTb TEXHO1I0TNYeCKMe npoLeccol

AHanNn3MpoBaTb BO3MOMXKHOCTU TEXHO/IOTMYECKOro O60pyﬂ,OBaHMH
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AHanM3nMpoBaTb BO3MOXKHOCTH TEXHOJIOTMYECKOM OCHACTKM

PaccuunTbiBaTb TEXHO/IOTMYECKUE PEKUMDI

HopmupoBaTb TeXHONOMMYECKME onepauun

PaccumTbiBaTb HOpPMbI pacxofa cbipbs, nonydabpuKaToB, MaTepuanos,
rasoB, peareHToB, MUHCTPYMEHTOB, 3HEPrUn

OdopmnATb TEXHONOFMYECKYHO AOKYMEHTALMIO

Heobxogumbie 3HaHUA

OcHOBHble CcBOMCTBA mMaTepumanos MMKpO3neKTpOHHOVI NPOMbIWNEHHOCTU

TexHn4yeckue Tpe6OBaHMF|, npeabvAaBaaemble K U3rotaBinBaembiM U3aeTNAM

MeTobl M cnocobbl KOHTPOJIA TEXHUYECKUX TPeboBaHUI

CpeacTBa KOHTPOAIA TEXHUYECKUX TpeboBaHuUiA

Tunosble TEXHOJ/IOTMYECKME MPOLLECCbl U PEeXUMbl MPOM3BOACTBA U3LeNnii
MWKPO3TEKTPOHUKN

MeTtoaunka NPOEKTUPOBaHUA TEXHONOTMYECKUX NpoL,eccos

MeToamMKa NPOoeKTUPOBAHWUA TEXHOIOTMYECKUX Onepauuii

OcHoBHOE TexHonorn4yeckoe 06opy,u,OBaHme M npunHUnnbl ero pa6OTbI

TexHonornyeckume d)aKTOpr, BAnAOWME Ha TOYHOCTb BbINMO/THEHUA onepau,mﬁ

MeToauKa pacyeTa TEXHONOTUYECKUX PEXKUMOB

HopmaTtuebl pacxoga cbipbs, MaTepuanos, pabounx cpen, sHeprum

MeToamMKa pacyeTa HOpM BpeMEHM TEXHOIOTMYECKUX OMNepaLLmit

MeTtoaunka pacyeTa 3KOHOMMWYECKOM Bd)d)EKTVIBHOCTVI TEXHONOTNYEeCKUX
npoueccos

CTaHAapTbl, TEXHUYECKMNE YCI0BUA U ApYyrMe HOPMATUBHbIE U PyKoBOAALLMNE
maTtepuanbl No O0POPMIEHNIO MaPLWPYTHLIX KapT, KapT TEXHOIO0rMYecKoro
npouecca, onepaLyMOoHHbIX KapT

MHCprKLI,VIVI no 3KcnayatTauun mn aApyraa TexHU4eCckaa AOKYMEeHTauMnA Ha
o6opy,a,OBaHv1e, TEXHONOINNM4YeCKyro OCHACTRYy U CpeacTBa aBTOMaTu3aunmn

Jpyrve xapaktepuctnku

O6beKToM TPyAOBbIX AOEMCTBUN SABAAKOTCA TEXHOJIOTMYECKME MNpOoLLecchl
NPOW3BOACTBA U34EIUN MUKPOINEKTPOHMKN BCEX BULOB CIOXKHOCTU

Tpyposble ,D,EVICTBMFI BbIMNO/THAKOTCA CaMOCTOATE/IbHO UM NOA4 PYKOBOACTBOM
bonee KBa!'IMd)MLI,MpOBaHHOFO cneunanncta
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3.2.6. TpyaoBas pyHKIMA

88005554438@mail.ru

MNnaHnpoBaHmne U NOAroTOBKaA

NPOM3BOACTBEHHbIX MOMELLEHUN, YpoBeHb
HavmeHoBaHue pasmeLleHns 06opyaoBaHNA U pabounx Kog, B/06.6 | (nopyposeHb) 6
MECT Ha NPOU3BOACTBE U3AeNnNN KBaNUMKaLmm
MMUKPO3NTEKTPOHUKN
MpoucxoxKaeHne TpyA0BOWA 3anMmCTBOBaHO U3
OpwuruHan X
byHKUMM opurMHana
Koa PerncrpaymoHHbIn
opurnHana Homep
npodeccuoHanbHOro
cTaHAapTa
TpynoBble AencTeuna OnpepeneHne Tpebyemoro TEXHMUYECKOTO U TEXHO/IOTMYECKOro YPOBHSA

OCHalleHnA pa 60ounx mect

PaspaboTka NAAHNUPOBOYHbIX peleHunii
BCNOMOraTe ibHbIX NOMELLEHWN

npon3BoACTBEHHbIX

Pa3pa60TKa TEXHUYECKUNX 3a,c|,aHm71 Ha NPOEKTUPOBaHUNE HECTaHAAPTHOro

obopyaoBaHMa paboumx MecT U NPOU3BOACTBEHHbIX Y4AaCTKOB

Paspa60TKa TEXHUYECKNX 3a,ﬂ,aHMV1 Ha NPOoeEKTUPOBaHMeE cpeacrts
dBTOMaTn3aumun pa6oq nxX mecrt
CocTtasneHnune 3aABOK Ha TeXHO/NI0rn4yeckoe o6opyp,OBaHme

TeXHONOIrn4yecCKyro OCHaCTKy

Mogrotoska TeXHUYeCcKomn AOKYMEHTALUMU Ha PEMOHT TEXHO/IOTM4YeCKoro

obopygoBaHus

PaspaboTka NHCTPYKLMMIA no 3KCnyaTauum

060pyA0BaHUA N TEXHOIOTUYECKOW OCHACTKU

TexXHoNornyeckoro

OcBoeHMe HOBOro TEXHONOrMYecKoro O60py,£I,OBaHM‘r'I N TEXHO/IOrMYeCcKoMm

OCHaCTKK

Heobxoaumble ymeHua BbIABAATb TEXHUYECKNE M TEXHONOTMYECKME NPobaembl Ha pabounx mectax

Onpe,qenﬂTb nyTh peweHna TeXHU4YeCKUX U TeEXHOIOrn4eCKux I'IpO6J'IEM,

BO3HUKAKOWMUX Ha pa6oqv1x MecTax

BbINO/MHATL pacyeTbl MapaMeTpPoB HecTaHAapTHOro obopyaosaHua paboumnx

mect

OdopmNATb  KOHCTPYKTOPCKYID  AOKYMEHTALMIO

Ha HeCTaHAapTHOe
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obopynoBaHMe pabounx mect

YcTaHaBAMBaTb OCHOBHbIE TDEGOBaHMﬂ K HeCTaHOapTHOMY OGOpyAOBaHMlO,
cpeacrsam aBToMaTtmnsaumun pa6oq14x mecTt

YcTaHaBnivMBaTb NOTPeBHOCTb B TEXHONOTMYECKOM 06OpyAoBaHUM U
TEXHO/I0rMYeCKol OCHacTKe

AHannsmposaTb 0COB6EHHOCTH 3KCNnAyaTayunm TEXHO/I0TrN4yecKoro
o6opyp,OBava M TEXHOMIOMMYECKOM OCHACTKM

OdopmnATb 3aABKM Ha NpuobpeTeHMe TexHoJsiormyeckoro obopyaoBaHus m
TEXHO/IOTMYECKOM OCHACTKU

Heobxogumbie 3HaHMA

TexHoNOrMmM NPon3BOACTBA TMNOBOM U CI'IELI,M8}'IbHOI‘;1 npoaykumnm

MeToanka 06CNefoBaHUA TEXHUYECKOrO M  TEXHONOTMYECKOro YPOBHS
OCHallleHus pabounx mect

MprHLMNbI Pa3paboTKM NNAHMPOBOYHBIX PeLeHNit

MeToauKa NpoeKTUPOBaHUA HeCTaH4apPTHOro obopyaoBaHMA

OcHoBHOE TexHoNorn4yeckoe 060py,£l,OBaHMe M npuHUnnbl ero pa6OTbI

MopagoK coctaBsiieHNs W 0POPMIEHUA 3aABOK Ha TexHoJ/orMyeckoe
060pyaoBaHMe 1 TEXHOIOMMYECKYIO OCHACTKY

[pyrve xapakTepucTuKu

Ob6beKTOM TPYOOBbIX AEWCTBUI ABAAIOTCA pabouve mecTa NPoOM3BOACTBA
N34eNNii MUKPOINIEKTPOHUKM

TpyaoBble AeiCTBMA BbINONHATCA CAMOCTOATE/IbHO UKW NOA PYKOBOACTBOM
6os1ee KBaNMPULUMPOBAHHOTO CNEeLnanncTa

3.3. O600u1eHHast TpyAoBast PyHKLUSA

PaspaboTKa 1 BHeaApeHWe HOBbIX
TEeXHO/I0rMYeCcKnx NpoL,eccos
YpoBeHb
HanmeHoBaHue Kog C 7
o KBanuoduKaumm
M MPorpamm BbIMycKa nsgenmm
MUKPO3NEKTPOHMKN
MpouncxoxaeHue
. . 3anmcTBOBaHO U3
0606LeHHON TpyA0BOM OpurnHan X
opurnHana
dYHKLUMK
Kog PerncrpaunoHHbIi
opurnHana Homep
npodeccuoHanbHOro

cTaHpapTa
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Bo3moXHble Beaywinit MHKeHep-TexHoor
HaMMeHOBaHMUA
o MHXeHep-TexHoor | KaTeropum
OOMKHOCTEN P P

BeayLimii MHKeHep-TEXHONOT NO NPOM3BOACTBY U34eNUi
MUKPO3NEKTPOHNKMN

NHXKeHep-TeXHONOT NO NPOU3BOACTBY U3AENNA MUKPOIJIEKTPOHUKN
| KaTeropum

TpeboBaHusA K
obpasoBaHUio U
obyyeHuto

Bbicwee o6pasoBaHme — cneunannTeT, MmarnucTpartypa

TpeboBaHus K onbITy
NpaKTUYecKom paboTbl

OnbiT pa60TbI B A0/IXKHOCTU UHXXEeHepa-TeXHO/10ra Il KaTteropnmn He meHee
Tpex ner

Ocobble ycnoBua aonycka
K pabote

[TpoxoxneHue 00sS3aTeNbHBIX MPEIBAPUTENBHBIX (IPU MOCTYIIIICHUN
Ha  paboTy) W  MEePUOJUYECKUX  METUIIMHCKUX  OCMOTpPOB
(oOcnenoBaHMil), a TakXe BHEOYEPEIHBIX MEIUIIMHCKHUX OCMOTPOB
(oOcnemoBaHMii) B TOPSIKE, YCTAaHOBJICHHOM 3aKOHOJATEIHCTBOM
Poccuiickoit deneparuu

MpoxoxaeHne paboTHUKOM NPOTMBOMOMKAPHOFO MHCTPYKTaXKa

MpoxokaeHne paboTHMKOM MHCTPYKTaxXKa No oxpaHe Tpyaa Ha paboyem
mecTe

JononHutenbHble XapPaKTEPUCTUKN

HanmeHoBaHWe 633080 rpynnbl, 4OXKHOCTU
HanmeHoBaHWe AOKYyMeHTa Kog
(npodeccumn) nnm cneumanbHoOCTH
OK3 2144 NHKXeHepbl-2IeKTPOHUKN, UHXKEHepbl NO CBA3U U
npnbopocTpoeHnto
EKC - MNHKeHep-TexHoNor (TexHo1or)
OKCO 210100 DNEeKTPOHUKA U MUKPO3/TEKTPOHMUKA
210101 dursnyeckan aNeKTPoHUKa
210104 MWKpPO3INEKTPOHUKA U TBEPAOTE/IbHAA 3/IEKTPOHUKA
210105 JNeKTPOHHbIe NPUBOopPbLI 1 YCTPOMNCTBA
210106 MpoMmblWwNeHHAA 3NEKTPOHUKA
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210107 DNEeKTPOHHOE MaLLINHOCTpOEeHNE
210108 MUKpOCUCTEMHAA TEXHUKA
240100 Xumuueckas TexHonorusa n buotexHonoruna
240306 Xummnyeckana TexHONOrma MOHOKPUCTANI0B, MaTepuanos
W U30,eNNIN SNEeKTPOHHOMN TEXHWUKM

3.3.1. TpyaoBasa pyHKIMA

HanmeHoBaHue

MpoucxoxKaeHue Tpy[0BoOWA

dYHKUMUM

AHanus 1 BbIGOP NEPCNEeKTUBHbIX
YpoBeHb
MaTepmnanos, TEXHOJIOTMYECKUX MPOoL,Eeccos
5 . Kog | C/01.7 | (nomyposeHb) 7
n obopynoBaHUA NPOM3BOACTBA N34ennn
PYA P A A KBanuoduKaumm
MWKPO3/TEKTPOHMKM
3aMMCcTBOBaHO M3
OpuruHan X
opurMHana
Koa PerncTpaumoHHbIn
opurnHana Homep
npodeccnoHabHOro
CTaHAapTa

TpyanoBble AencTeuns

C6op M cucTematmsauma MHPOPMALMM O NEPCNeKTUBHBIX MaTepuanax,
TEXHONOTMYECKMX npoueccax ©  060pyAOBaHUKM,  UCMOAb3YEMbIX B
NPOM3BOACTBE U3AENIA MUKPOITEKTPOHUKM

AHanus I'IOJ'Iy‘-IEHHOl\;I MHd)OpMaLI,MM C Uenblo ynyvyweHunAa KaydeCTBEHHbIX U
KOJINYeCTBEHHbIX NOKa3aTenemn BbIMYCKaeMbIX MBAGHMVI MUKPO3NEKTPOHUKHU

OueHKa HanpaB/IEHUN HAY4YHOro pPasBUTMA MCCIeAOBaHUMA U pa3paboTok,
CBA3AHHbIX C  MEPCNeKTUBHbIMKM  MaTepuanamu, TeXHONOTMYECKUMMU
npoueccamu U obopyaosaHMem

CpaBHUTENbHbIA aHaNM3 XapaKTEPUCTMK W MapaMeTPOB CYLLECTBYHOLLMX
MaTepuanos, TEXHO/NOrMYecKMx npoueccoB KM  obopyaoBaHMsa  C
XapakTepuctmkammM UM napameTpamu  MepCcrneKkTUBHbIX  MaTepuasnos,
TEXHONIOTMYECKMX NPOLLECCOB U 060pYyA0BaHMA

OueHKa TeXHO/I0TMYECKOM M SKOHOMMYECKOM LLenecoobpasHOCT BHEAPEHUA
HOBbIX MaTepuanoB, TEXHOJOrMYECKMX MpoueccoB M obopyaoBaHua B
CYLLECTBYIOLWMNIA LMK NPON3BOACTBA M3AENNIA MUKPOINEKTPOHUKN

Heobxoavmble ymeHun

UckaTtb MHd)OpMaLI,MPO B Pa3/IMYHbIX NeY4aTHbIX N 3NEKTPOHHbIX MCTOYHUKAX

CuctemMatTnsnpoBaTh HaAeHHY0 MHbopMaLMIo
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BbiABNATb TEHAEHUMM Pa3BUTUA Hay4HbIX MCCef0BaHUM UM pa3paboTok,
CBA3AHHbIX C  MEPCNeKTUMBHbIMW  MaTepuanamu, TEeXHONOTMYECKUMU
npoueccamm 1 obopyaoBaHUeM

Onpenenatb CyWecTBEHHble A5 BbIMNYCKAEMbIX W34EAMA MNapameTpbl U
XapaKTEPUCTUKM NEePCreKTUBHbIX MaTepmnanos, TEXHOOrMYECKUX NPOLECCOB
n obopynoBaHua

Ol'lpe/J,EJ'IﬂTb Kputepnn CpaBHEHMA CyWeCTBYHROWMNX U NepCneKTUBHbIX
MaTepuranos, TeEXHOI0rMYeCKkMnx npoweccos n O60py,CI,OBaHMFI

PaccunTbiBaTb 3KOHOMUYECKNI 3DPEKT OT BHELPEHUA HOBbIX MaTepMasnos,
TEXHO/IOTMYECKMX NPOLLECCOB M 060pyA0BaHUA

Heobxogumbie 3HaHMA

CpeacTBa Novcka MHGopMaummn B UHPOPMaLMOHHDBIX CETAX

OCHOBbI CTPYKTYPUPOBaAHUA U CUCTEMATM3aLUNM MHPOPMaLUK

MeTtoaunka CPaBHUTENBHOIO KPUTEPUANBHOIO aHan3a

CTpyKTypa CyLLEeCTBYIOWMX MNPOU3BOACTBEHHOIO W  TEXHO/OrMYECKOro
NPOLLeCCOB NPOU3BOACTBA U3AEANIN MUKPOINEKTPOHUKM

MCI’IOI’Ib3yeMbIe TeXHO/NIOrn4yeCckne npoueccol M pexnMmMbl Npon3soacTBa
M3,£|,€J1Ml\;1 MUKPO3INEKTPOHUKHU

Mcnonb3yemoe TexHoaorMyeckoe 06opyaoBaHme U NPUHLMMbI ero paboTbl

MeTtoaunka pacyeTa 3KOHOMMYECKOM 3¢¢EKTVIBHOCTM TEXHONOINMYeCKnx
npoueccos

[pyrve xapakTepucTuku

O6beKTOM TPYAOBbIX AEWCTBUIA ABAAIOTCA NEPCNeKTUBHblE MaTepuanbl,
TEXHONOMMYECKMe npoLeccbl 1 obopyaoBaHue Ans NPOU3BOACTBA U3AeNNiA
MUKPO3/IEKTPOHUKMN BCEX BUA,0B C/IONKHOCTU

Tpyposble ,EI,EVICTBMH BbIMO/THAKOTCA CAMOCTOATE/IbHO

3.3.2. TpyaoBasa pyHKIMA

PaspaboTKa 1 cornacoBaHue

TEXHO/IOFMYECKON U HOPMATUBHOM YpoBeHb
HanmeHoBaHue OOKYMEHTaLMMN HOBbIX TEXHONOMMYECKUX Kog | C/02.7 (nopypoBeHb) 7

MPOLLECCOB BbIMyCKa U3aeNmnit KBasMdrKaumum

MMUKPO3JIEKTPOHUKMN

MpoucxoxKaeHue Tpy[0BOWA

dYHKUMK

3aMMCTBOBaHO U3
OpuruHan X
opurMHana

Koa PervcrpauyoHHbIn
HOMep
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opurMHana npodeccnoHanbHOro
CTaHzapTa

Tpynosble geicTamna

AHaNN3 KOHCTPYKUUM 34N MUKPOINEKTPOHUKM HA TEXHONOTMYHOCTD

KauvectBeHHas OLLeHKa TEXHONOTUYHOCTHU KOHCTPYKUWK M3Aeﬂl4ﬁ
MUKPO3NEKTPOHUKN

KonnyectBeHHas  OLEHKA  TEXHONOTMMYHOCTM  KOHCTPYKLWUW  U3LENNi
MWKPO3/TIEKTPOHUKMN

BHeceHune ﬂpe,ﬂ,ﬂOH(EHMVI no NU3MEHEHWNIO KOHCTPYKUUn Ms,qenmﬁ
MUKPO3NEKTPOHUKM C LLeN1blo NOBbILWLEHNA €€ TEXHO/IOTMYHOCTU

BHeceHue I'Ipe,El,J'IO)KEHVIﬁ no WUCNOJIb30BAHUIKO HOBbLIX KOHCTPYKLUMNOHHDbIX
maTtepumanos

PaspaboTka cucTem, METOAMK U CpeacTB OLLEHKM KauyecTBa BblMOJHEHUSA
TEXHO/IOTMYECKUX OMNEpPaUMit U KOHTPOAA MapameTpoB WCMO/b3yeMoro
obopyaoBaHua

Pa3paboTka eAnHUUYHBIX TEXHOOTMYECKNX NMPOLLECCOB

Pa3pa60TKa TUNOBbIX TEXHONOTMYECKUX NpoL,eccos

Pa3paboTKa rpynnoBbIX TEXHOIOrMYECKUX NPOLLECCOB

PacueT pexkMmoB 06paboTKM 3aroTOBKU 34NN MUKPOINEKTPOHUKM

Bbibop TexHonornyeckoro obopyaoBaHMaA, HeobxoAMMOro AN peanmsaumn
pa3paboTaHHOro TEXHONOMMYECKOoro npoLecca

BblbOp TEXHONOTMYECKOW OCHACTKM, HeobxoAuMmMoW AnA  peanusaumnu
pa3paboTaHHOro TeXHOI0rMYeckoro npouecca

YcTaHOBKA 3HAYeHWU I A0MNYCKOB HAa 06paboTKy

YCTaHOBKA TEXHONOMMYECKMX pexmnmons

KoHTpo/ib pacyeTa HOPM BPEMEHM TEXHOIOTMYECKMX ONepaLLmii

KoHTponb pacyeTa HOPMaTMBOB MaTepuasbHbIX 3aTpaT (HOpMbl pacxoga
cbipbsi, NonypabpuKkaToB, maTepuasoB, rasoB, PEareHToB, WHCTPYMEHTOB,
3Heprumn)

Onpenenenue 3KOHOMMYECKOM 3¢ deKTMBHOCTH NPOEKTUPYEMbIX
TEXHO/IOTMYECKMX NPOLLECCOB

OdopmaeHne MapLIPYTHbIX KapT, KapT TexHO/IorMYeckoro npoLlecca,
onepaLyMOoHHbIX KapT M APYroi TEXHOOTMYECKOM AOKYMEHTauum
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CornacoBaHne paspaboTaHHOW [AOKYMeHTauMuM C  MOApPasfeNeHUsMM
opraHusaumm

KoHcynbTauma cneunanncrTos I'IO,CI,pa3LI,EI'IEHVIl7| opraHunsaunun no
TEXHO/10TMYeCKMMm BONpoCam

KOHTPONb TEXHONOrMYECKUX NPOLEeCccoB, pa3paboTaHHbIX cneumnanuctamm 5
M 6 YPOBHA KBaAUPUKaLUK

Heo6xoanmble ymeHun

AHann3MpoBaTb NPOrpaMmmy BbiMycKa U3LeNNI MUKPOINEKTPOHMKN

BbIfIBNIAITb OCHOBHbIE TEXHO/IOFMYECKNE 3a4a4K, peluaemble npu paspaboTke
TeXHOMI0rMYeckoro npoecca

AHaNM3nMpoBaTb CXeMbl KOHTPO/IA TEXHNUYECKUX TpE6OBaHMl71

AHanN3MPOBaTb BO3MOMHOCTU CPEACTB KOHTPOIA TEXHUYECKNX TpeboBaHMiA

AHaJ'IM3MpOBaTb CXeMbl pacnonoxeHmA Ha 3aroTtoBke 321€MEHTOB
6a3MpOBaHMﬂ N 3aKpenaneHna 3arotoBku

BblABAATb ~ HETEXHONOIMYHbIE  3/1EMEHTbI KOHCTPYKLMN n3genni
MWKPO3EKTPOHUKN

dopmynuMpoBatb  NPeAoKEeHUA MO MOBbIWEHUIO  TEXHOJOMMYHOCTU
KOHCTPYKLMIA N34 MUKPO3IEKTPOHNKN

AHann3MpoBaTb TeXHONOrMYeckme CBOWMCTBA MaTepunanos

Pa3pa6aTbIBaTb MapLlpyTHblE TEXHO1IOTUYECKKNE NMPOLLeCChbl

PaspabaTbiBaTbh OnepaLMOHHbIe TEXHONOMMUYECKME NPOLLECChI

PaccuunTbiBaTb NOrpewHOCTN BbINOJAHEHUA TEXHOIOTMYECKUX onepau,mﬁ

AHaNM3nMpoBaTb TEXHO/IOMMYECKUEe npoLLecchl

AHaJ'II/I3I/IpOBaTb BO3MOXHOCTU  TE€XHOJ/10Ir'M4yeckoro O60pyp,OBaHI/I’FI n
OCHaCTKu

PaccuunTbiBaTb TEXHOIOTMYECKNE PEKUMDI

HopmunpoBaTb TEXHONOMMYECKUE onepauum

PaccuntbiBaTb HOpPMbl pacxoda Cbipbs, nonydpabpuKaToB, MaTepuanos,
rasoB, peareHToB, MHCTPYMEHTOB, 3HEpPrmm

PaccumnTbiBaTb 3KOHOMMWYECKYHO 3dpPeKTUBHOCTb NPOEKTUPYEMbIX
TEXHOIOTMYECKMX NPOLLECCOB

ObopmNATb TEXHOMOMMYECKYIO LOKYMEHTALMIO
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Heobxoaumble 3HaHMA

OcHoBHbIe KPpUTEPUUN TEXHONOTUYHOCTU M3,£l,enVIﬁ

OcHOBHble CBOMCTBA mMaTepumanos MMKp03HEKTpOHHOl\;1 NPOMbIWNEHHOCTU

TexHnyeckue TpE6OBaHVIﬂ, npeavAasaaemble K NU3rotaB/inBaembim nsaeinam

MeTtoabl 1 cnocobbl KOHTPO/A TEXHUYECKUX TpeGOBaHMﬁ

CpeAcTBa KOHTPOAA TEXHUYECKUX TpeboBaHuMiA

TUMNbl M OCHOBHbIE XapPaKTEPUCTUKMN NPOM3BOACTBA

CprKTypa NpPon3BoACTBEHHOIO U TEXHO/IONMYECKOro npoueccos

Cxembl 6a3nMpoBaHMA 3aroTOBKMU

Tunosble TexHONOrMYecKkue npoueccbl U peXxnmbl Npon3soacTea M3,Cl,efll/11‘;1
MUKPO3NEKTPOHUKN

MeToAMnKa NPOEKTUPOBAHNA TEXHONOTMUYECKMX NPOLLECCOB

MeTtoaunka NPOEKTUPOBaAHNA TEXHONIOTUYECKUX onepau,mﬁ

OcHOBHOE TeXHONOrn4yeckoe o6opyp,OBaHv1e 1 npunHUnnbl ero pa6OTbI

TexHonornyeckne GpakTopbl, BAUSIOLLME Ha TOYHOCTb BbIMOJHEHUA ONepaLuii

MpuHLMNbI BbIGOpa TEXHONOTMYECKoro 06opya0BaHMA

MpUHLMNbI BbIGOPA TEXHONOTMYECKON OCHACTKM

Tunosble TexHoNOrn4eckme peXunmbl

MeTogmnKa pacyeTa TEXHONOMMYECKUX PEXNUMOB

HopmaTtuebl pacxoZa cbipbsi, MaTepuanos, pabounx cpes, sHeprum

MeToaMKa pacyeTa HOpPM BpemeHu

MeToanKa pacyeta 3KOHOMMYECKOM 3PPEKTUBHOCTM TEXHONOTMYECKUX
npoL,eccos

CTaHAapTbl, TEXHUYECKUE YCI0BUA U OpYrMe HOPMATUBHbIE U PyKOBOAALLMNE
maTtepuanbl Mo 0POPMAEHUI0O MAPLWPYTHLIX KapT, KapT TEXHOAOrMYEeCcKoro
npouecca, onepaLyMoHHbIX KapT

Lpyrve xapakTepucTmkm

O6beKTOM TPYAOBbIX AEUCTBUIA ABNAETCA TEXHOMOINMYEcKaa U HopmaTUBHaA
OOKYMEHTaLUMA NPOU3BOACTBA MU34E€/UA MUKPOINEKTPOHUKM BCEX BMAOB
CNIOYKHOCTH

TpyaoBble AeNCTBMA BbINOJIHAIOTCA CAMOCTOATE/IbHO UM NO4, PYKOBOACTBOM
6o/s1ee KBanMPULUMPOBAHHOTO CNEeLnanncTa
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3.3.3. TpyaoBas pyHKIMA
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OpraHusauma nposeaeHma
3KCNepuMeHTaNbHbIX PaboT no oTpaboTke

YpoBeHb
W BHE4PEeHMUIO HOBbIX MaTepunanos,
HanmeHoBaHue Kog | C/03.7 | (noayposeHb) 7
TEXHOI0MMYECKUX NPOoLeccoB U
KBanndrKauum
obopyaoBaHUsA NPoOM3BOACTBA U34ENNM
MWKPO3/TEKTPOHMKMU
MpouncxoxaeHne Tpya0BOM 3aMmcTBOBaHO 13
OpuruHan X
byHKUMM opurMHana
Kog, PervcrpaumoHHbIn
opurnHana Homep
npodeccnoHabHOro
CTaHAapTa
TpyanoBble AencTeuns AHanuns nepeaoBbiXx pa3paboTok B obnacTu TexHonorMn U obopyaoBaHuA

A9 NPOU3BOACTBA U3AENNIA MUKPOINEKTPOHUKN

MaTeHTHble uccnefoBaHMA U onpegeneHue nokasatenen TexXHUYEeCcKoro

YPOBHSA BHEAPAEMbIX TEXHONOMMI 1 060pyA0BaHNA

MoaroToBKa TEXHUYECKOM U TEXHOJIOFMYECKOM MHDOPMALIMKN ANA NAaTEHTHbIX

W NIMUEH3NOHHbIX MacrnopToB, 3asBOK Ha M300peTeHnss U NPOMbILLAEHHbIe

06bpasupl

dopmMpOBaHME  KOHKYPCHbIX  3aABOK  Ha

nposegeHue

Hay4yHo-

MccNenoBaTeNbCKUX U OMbITHO-KOHCTPYKTOPCKMX paboT (HUOKP) 1 onbITHO-

KOHCTPYKTOPCKUX paboT (OKP)

Pa3paboTka miuaHoOB IpoBeIeHHs SKCIIEPUMEHTAIBHBIX PadoT

Haznauenue n HHCTPYKTaX HCIIOJIHUTEIICH SKCIICPUMCHTAJIBHBIX pa60T

dopMHUpoBaHHWE  3a8BOK HAa  MPUOOpPETEHHE  MaTEpPHAIOB U

KOMIUICKTYIOIIIUX

Pa3paboTka METOAMK H CpEACTB OIEHKH KadecTBa BBIMOJTHEHUS
TEXHOJIOTHYECKUX OIepaIuii 1 KOHTPOJIS MapaMeTPOB UCIOIh3yeMOTO

o0opymoBaHus

[IpoBeneHrne TEXHUKO-YKOHOMHUYECKOTO OOOCHOBAaHHSI BHEAPEHUS
HOBOI'0 TEXHOJIOTMYECKOro 000pyI0BaHUS U TEXHOJIOTUN

KonTpounb u npoBeneHrne U3MEPEHUN BBIXOJHBIX MapaMEeTPOB U3AETUi

Ha KaKIOM TCXHOJIOTHMYCCKOM 3TaIic

Anamnz wu ONpeCACJICHUC TPHUYUH OTKJIIOHCHUA IIapaMCTpOB OT

3aJJaHHBbIX

KoHTponb HakomieHHs CTaTMCTUYECKUX JAHHBIX U HMX 00paboTKH,
OCYIIECTBIISIEMBIX CHEUAINCTAMU 5 U 6 ypoBHS KBaTuUKaluu

AHanu3 pe3yabTaTOB MPOBEICHHSI SKCIIEPUMEHTATBHBIX paboT

3aKIro4YeHns 0 1enecoo0pa3HoOCTH

BHCAPCHUA

HOBBIX
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TCXHOJIOTHYCCKUX IIPOLCCCOB U 060py,HOBaHI/I$I Ha OCHOBAaHHH
OKCIICPUMEHTAJIBHBIX JaHHBIX

M3yyeHne nepnoanyeckmx M3,L'l,aHVIl71 Nno TexHo/0rmmn npomnsBoacTBea MBAeﬂMﬁ
MUKPO3NEKTPOHUKN

MoceuieHne npoduUbHLIX BbICTaBOK 060PYA0BaHMA, TEXHONOTMUYECKMX
CEMUHAPOB U KOHdpepeHUnit

Heo6xoanmble ymeHuA

AHanu3upoBaTh MEpeOBbIC pa3pabOTKH B 00JIACTH OO0OpYIOBaHHS H
TEXHOJIOTUI

OCYHIGCTBJI?ITI) NaTCHTHBIC UCCIICA0OBaAHUA

®opmupoBaTh KOHKYpcHBIE 3asiBkU Ha npoBeaenrne HUOKP u OKP

[TnanupoBaTh SKCIIEpUMEHTATBHBIC pa0OTHI

Pa3pabarbiBaTh  TECTOBBIE CTPYKTYpbl JUIS OLEHKM KadyecTBa
BBITIOJIHEHUSI TEXHOJIOTMUECKUX OIepalrid M KOHTPOJI HapameTpoB
HCIIOJIE3YEMOTr0 000PYyIOBaHUS

OnpenensaTh HKOHOMHMUYECKYIO 11€7€CO00pa3HOCTh BHEJIPEHUH HOBOIO
TEXHOJIOTUIECKOTO 000PYIOBAHUS U TEXHOJIOTHIA

O1eHUBaTh PUCKU BHEJPEHUSI HOBOTO O0OPYAOBaHUS U IIpoliecca

PaboTtath ¢ KOHTPOJIBLHO-U3MEPUTEIBHBIM 000PYI0BAHUEM

OCYI_HGCTBJ'ISITB KOHTPOJb MW MPOBOAUTH HU3BMEPCHUA BBIXOIHBIX
napameTpoOB W3ICIUNM Ha KaXKIOM TEXHOJIOTHYSCKOM ATalle

HpOBOI[I/ITI: AHAJIU3 U ONpCACIIATh NPUYHMHBI OTKJIIOHCHUSA ITapaMETPOB

PaboTath CO CTATUCTHYECCKHUMHU JaHHbIMU

OcymecTBISITh TEXHOJIOTMYECKUIM Ha30P

PabGoTtaTh ¢ KOHCTPYKTOPCKOM, TEXHOJIOTHYECKONW M JPYrUMHU BUIAAMHU
HOPMAaTHUBHOM JTOKYMEHTALIMU

Heobxoaumble 3HaHMA

basoBble TexHosOrM4yeckMe npouecchl M obopyaoBaHMe NPOM3BOACTBA
N30eNnii MUKPOIEKTPOHUKN

MNepepnosble TeEXHONOIMMYECKME NPOoLEcChl U oGopyp,osaHme

CoBpemMeHHble MmaTepuasbl, WCMNO/Mb3yemble B MPOM3BOACTBE W3AENUI
MWKPO3/EKTPOHMKN

TunoBble TeCTOBblE CTPYKTYpPbl A41A aHa/M3a TEXHO/OMMYECKMX MPOLECCOB M
TecTMpoBaHua obopyaoBaHUA

nOpﬂAOK M MeToabl nposeaeHNA NAaTEHTHbLIX VICCI'IE,CI,OBaHMﬁ

OcHosbl M306peTaTen bCTBa

MeToabl MaTeMaTUYECKOM CTaTUCTUKN

OcHosbl NNAaHNPOBAHNA SKCNEPUMEHTA

MaTepuanbl MUKPO3NEKTPOHHOM NPOMBILLIEHHOCTH

Teopus pUCK-MeHeAKMEHTa

Tpe6OBaHMF| K Od)OpMJ'IeHMPO N KOMNNEKTOBAHNIO KOHKYPCHbIX 33aABOK Ha
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nposegeHne HUOKP n OKP

[pyrve xapakTepucTuku

ObbeKToM TpyAoBbIX AEUCTBUIA ABAAIOTCA MNepenoBble TexXHoAOrnyeckue
npouieccsl n obopyaosaHue ans npoussoacTsa nspenmni
MUKPO3/EKTPOHMKN BCEX BUAOB C/IOMHOCTU

Tpynosble AEﬁCTBMﬂ BbIMOJIHAKOTCA CAMOCTOATE/IbHO

3.3.4. TpyaoBas pyHKIMA

AHanU3 faHHbIX 3KCNEePUMEHTaNbHbIX
paboT, BblpaboTKa peKoMeHAaLnn no

KOPPEKTUPOBKE M ONTUMM3ALUM YpoBeHb
HavmeHoBaHue napameTpOoB M PeXUMOB TexHonorndecknx | Koa | C/04.7 (nopypoBeHb) 7
onepaumin u TEXHONOFMYECKMUX NPOL,ECCOB KBaNUouKaumum

Npou3BOACTBa U3a4e/ni
MMUKPO3JIEKTPOHUKMN

MpoucxoxKaeHue TpyaoBoi

dYHKUMK

3anMmcTBOBaHO U3

OpwurunHan X
opurnHana
Koa PervcrpaumoHHbIn
opuruHana HOoMep
npodeccuoHabHOro
CTaHAapTa

Tpynosble gencTamna

MnaHWpoBaHMe N NPoBeAeHNE SKCMEPUMEHTA/IbHbIX paboT

I'Ipose,u,eHme KOHTPOJ/IbHO-U3MEPUTE/IbHbIX MepOﬂpMﬂTMVI M UCMbITaHWU
MaKeTOB U OMNbITHbIX 06pa3u,03

AHanun3 gaHHbIX 3KCNepuMeHTaNbHbIX paboT

AHanu3 BAMAHMA MAPaMETPOB U PEXMMOB MPOBEAEHUA TEXHONOMMYECKUX
onepaumii U TEXHONOTMYECKMX NPOLLECCOB Ha NapaMeTpbl KaYecTBa ONbITHbIX
obpasuos

CTaTUCTUYECKOE  PEeryinpoBaHMe  TEXHOJ/IOTMYECKMX  onepauuni n
TEXHOJ/IOFMYECKMX NPOoL,EeccoB

CTaTUCTMYECKMI aHaNM3 TOYHOCTM U CTAaBMABHOCTM  TEXHONOTMYECKMUX
onepaumit u TEXHONIOrMYECKUX NPOLLECCOoB

BbipaboTKa pekomeHZaumni No KOPPEKTUPOBKE M ONTUMMU3ALMMN NapameTpPoB
N PeXMMOB MPOBEAEHUA TEXHONOTMYECKUX OMepaumii U TEXHONOTUYECKUX
npoteccos

OdopmnieHne OTYETOB O pesynbTaTax MPOBEAEHUA 3SKCNepUMEHTaNbHbIX
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pabot

Heob6xoaumble ymeHun

MNnaHWpoBaTb 3KCNepUMeEHTabHble paGOTbI N KOHTPO/IMpPOBaATb nNpouecc ux
nposeaeHnA

PaboTatb Ha KOHTPOJ/IbHO-U3MEPUTE/IBHOM " NCNbITaTe/IbHOM
obopyaoBaHUK

OCyIHeCTBJ'ISITI) KOHTPOJb MW MPOBOAUTH HU3SMEPCHUA BBIXOAHBIX
napamMeTpOB I/I3):[6JII/II>'I Ha KaXKIOM TCXHOJOTMYCCKOM 3TaIic

HpOBOI[I/ITb AHAJIN3 U ONpCACIIATh NPUYHMHBI OTKIIOHCHUA ITapaMCTPOB

AHanu3upoBaTh BIUSHUE MAapaMETPOB M PEKUMOB IPOBEICHUS
TEXHOJIOTMYECKUX OINEepalluidi M TEXHOJIOTHMYECKHX IPOLECCOB Ha
BBIXO/IHBIE ITAPAMETPBI KAYECTBA U3J1EIIUNA MUKPOIEKTPOHUKHU

PaboTath CO CTATUCTHYECKUMHU JaHHbIMU

OdopMIIATE pPEKOMEHJAMU 10 KOPPEKTUPOBKE W  ONTUMHU3AIUH
[apaMeTpoB U PEKUMOB IPOBEACHUS TEXHOJIOIMYECKUX ONECpaALUUA U
TE€XHOJIOTMYECKUX IIPOLECCOB

PaGoTaTh ¢ KOHCTPYKTOPCKOM U TEXHOJIOTHYECKON M IPYTUMHU BHIAMH
HOpMaTI/IBHOﬁ JOKYMCHTAllUN

O opMISATE OTYET MO UTOTAM IKCIIEPUMEHTATBLHON AeSTEIIbHOCTH

Heobxogumbie 3HaHMA

TexHo/MOrMYecKMe MpPOLECChl, NexaliMe B OCHOBE 3KCMEepPUMMEHTA/bHbIX
pabot

OcHoBHOE TexHoI0rM4Yeckoe 06opya0BaHme U NPUHLMIMbLI €ro AeUCTBUSA

TunoBble TECTOBblE CTPYKTYPbI A/1A aHa/M3a TEXHO/IOTMYECKMX MPOLECCOB U
TeCTMpOoBaHUA 06opyA0BaAHUSA

B3aMmocBA3b NapameTpoB M PEXMMOB MNPOBEAEHUA TEXHONOTMUYECKMUX
onepauuii U TEXHONOTMYECKMX MPOLECCOB C BbIXOAHbIMWM MNapameTpammu
KayecTsa U3a4e/nii MUKPO3/EKTPOHUKN

OcHosbl NNAaHNPOBAHNA SKCNEPUMEHTA

MeToabl MaTeMaTUUYeCcKoM CTaTUCTUKN

TpeboBaHMA K 0GOPMIEHUIO OT4eTa MO WTOraM 3KCMepMMEHTabHOM
AeATeNbHOCTH

Jpyrve xapaktepuctnku

O6beKToM TPYAOBbIX AENCTBUN ABNAKOTCA TEXHOJIOTMYECKUE MPOLLECChl U
obopypoBaHuMe oA NPOU3BOACTBA U3AENNN MUKPOSNEKTPOHUKM BCEX BUA,0B
CNOXKHOCTK

Tpyposble ,CI,EViCTBMFl BbIMO/THAKOTCA CaAMOCTOATENIbHO

3.3.5. TpyaoBas pyHKIMA

Pa3pa60TKa METOoA0B TEXHNYECKOTO YposeHb

HanmeHoBaHue KOHTPOA N UCMbITAaHUA NU34ennn Kog | C/05.7 (nopypoBeHb) 7

MUKPO3NEKTPOHUKM KBanuduKaLmm
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MpoucxoxaeHue TpyA0BOWA

YHKUMK

3anMmcTBOBaAHO U3

OpwuruHan X
opurnHana
Koa PervcrpaumoHHbIn
opuruHana HOMep
npodeccuoHanbHOro
CTaHAapTa

Tpyaosble AencTeus

KoHTponb cobatoAeHUs TEXHONOTMUYECKON AUCUMMNINHBI MPU peannsaumm
TEXHOJIOTMYECKMX NPOLLECCOB

KOHTpO/Mb  BbIMOAHEHMA  MpPaBWA  3KCNAyaTauuMu  TEXHOJIOMMYECKoro
obopyaoBaHua

Pa3paboTka u opopmieHne TEXHONOTUYECKUX OMepaLmnin KOHTPOIA FOTOBbIX
nsgennin n nonydabpmrkaTos

Paspabotka M odopmneHne TEXHWYECKMX YCNOBMI ANA  BblNyCKaeMblxX
N34ennii MUKPO3EKTPOHUKM

PaspaboTka M odopmieHMe nporpaMm MUCMNbITaHWUMA TOTOBbIX M34eNuni
MUKPO3EKTPOHNKM

AHanus HeucnpaBHOCTEN 1 Bpaka roToBon NPoAyKLUmMK 1 nonydabpunKkaTos

BbiagneHue NPUYnNH 6paKa nnpeanoxeHme BapmnaHToB €ro yCTpaHeHuA

MpoBeneHMe onepauunii HepaspyLAOWEro KOHTPOASA TOTOBbIX U3AENUi t
nonydabpukatos

MpoBeaeHMe onepaumii pPaspyLIaAlOWEro TEXHO/OTUYECKOTO KOHTPOAS U
CTPYKTYPHOTO aHanu3a nonypabpunkaTos usgenuni

MpeaBapuTenbHblie UCMbITAHUA FOTOBbIX M3Ae}1Ml7| MUKPO3INEKTPOHUKHN

Yuactne B npoeegeHnn nNpunemo-caatovyHbiXx WU NpeabABUTE/NIbCKUX
MCNbITaHNUAX TOTOBbIX M3Ae}'ll4ﬁ MUKPO3INEKTPOHUKU

PaspaboTka n obopmaeHMe NacnopToB Ha U34e/1UA MUKPOINEKTPOHUKM

OdopmneHre n KoMnaeKToBaHWE 3KCNAyaTaLMOHHbIX LOKYMEHTOB

Heob6xoavmble ymeHun

PaboTaTtb Ha KOHTPO/IbHO-U3MEPUTENbHOM n UcnbITaTelbHOM
obopynoBaHuu

PaspabatbiBaTb M 0GOPMAATL TEXHONOTMYECKME onepaLmn  KOHTpoAA
roToBbIX U3gennit n nonydabprkaTos

PaspabatbiBaTb M 0hOPMAATL TEXHUYECKME YCAOBMA AO1A BblMyCKaeMblX
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n3gennin MMKPO3NEKTPOHMKM

PaspabatbiBaTb M 0GOPMAATL NPOrPaMmbl UCMbITAHUIA TOTOBLIX M34ENNM
MUKPO3NEKTPOHNKMN

AHanM3NpPoBaTb  HEUCMPaABHOCTM U OpaK TrOTOBOM  MPOAYKUMM MU
nonydabpukatos

BbIABNATL NPUYMHDI 6paKa M npegnaratb BapmaHTbl €ro YCTpaHeEHUA, a TaKXKe
PEMOHTa U OTN1IaAKU Msp,enmﬁ MUKPO3NTEKTPOHUKHU

BbIMONHATb  Hepaspylalowmuii  KOHTPO/b  TFOTOBbIX  M34eUin U
nonypabpukatos

BbINO/MHATL PaspyLaloWwmin TEXHONOMMYECKMIM KOHTPOb NoydabpukaTos

MpoBoauTb npegsapuTesibHble NCMbITaHUA roTOBbIX nsgenui
MWKPO3/EKTPOHUKN

MpoBogMTb NPUEMO-CAATOUHbIE U NMPEeabABUTENbCKME UCMbITAaHUS TOTOBbIX
N34eN1Mi MUKPO3/TIEKTPOHUKN

PaspabatbiBaTb M 0GOPMAATL MACMOpPTa Ha M34ENUS MUKPO3JEKTPOHWUKM
cornacHo TpeboBaHNAM rocyapCTBEHHbIX CTaHAAPTOB

OdopmnATb M KOMMNEKTOBATb 3KCM/yaTalMOHHbIEe AOKYMEHTbl COrnacHo
TpeboBaHNAM rOCYyAapPCTBEHHbIX CTaHAAPTOB WAM APYrMM HOPMAaTUBHbLIM
AOKYyMEeHTam

Heobxogumbie 3HaHUA

TexHosOrMYECKME  onepauun KOHTPONSA  FOTOBbIX  U34ennii MU
nonydabpukatos

TunoBoe W nNepesoBOe KOHTPO/bHO-U3IMEPUTENbHOE W UCMbITaTeabHoe
obopyaoBaHMe U NPUHLMMbI ero paboTbl

KpuTepun oLeHKM KayecTBa roToBbIxX M34enunii u nonypabpunkaTos

MeToabl BbINOJIHEHMA HEPA3PYLUAIOLLEFO KOHTPOAA TOTOBbIX WM34ENANN U
nonydabpukatos

MeToabl BbIMONHEHMA pa3pyLLAOLLEro TEXHO/IOTMYECKOro KOHTPOA

HencnpasHoct 1 Bpak rotoBoi npoaykuum u nonypabpukatos

BapuaHTbl  ycTpaHeHWa  6paka, pPemMoHT W  OTJagKa  usgaenuii
MUKPO3NEKTPOHNKM

TexHuYecKume ycnoBus gas BbiNyCKaemoli NpoayKumm

McnbITaHMA roToBbIX I/I3AEI'IVII7I

CTpyKTypa nporpammbl UCMbITaHM
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O6|J.|,Me TPE6OBaHMFI K UCNbITaHUAM Ha MeXxaHU4YeCKne BO3,£I,EI>'ICTBMH

O6u.|,14e TPEGOBaHMﬂ K UCNbITAaHNAM Ha KIMMaATUYECKNE BO3,£I,EI\;1CTBVIF|

Obwme TpeboBaHUA K UCMbITAHWMAM Ha BO3AelcTBME cnelmanbHbiX GakTopos

Tpe6OBaHVI‘r'I K ocbopmneHmo M KOMMNNEKTOBAHUIO 3KCN/1yaTaUMNOHHbIX
AOKYMEHTOB

[pyrve xapaktepuctnku

O6beKToM TPYAOBbIX AENCTBMIA ABAAIOTCA METOAbl TEXHUYECKOro KOHTPO/IA U
NCMbITaHUA U34E/IMN MUKPOINEKTPOHUKU BCEX BUAOB C/IOKHOCTU

Tpyposble AeﬁCTBMH BbIMO/THAKOTCA CAMOCTOATE/IbHO

3.3.6. TpyaoBast pyHKIMA

HanmeHoBaHue

MpoucxoxaeHue Tpya0BoOWA

dYHKUMK

AHanns NpuunH Bpaka U paccmoTpeHne
o YpoBeHb
NOCTYNaoLWMX peknamaLmnm Ha
Kog | C/06.7 | (nogyposeHb) 7
BblMyCKaemble nsgenua
KBasnduKaunm
MUWKPOINEKTPOHUKHN
3aMMCTBOBaHO 13
OpuruHan X
opurMHana
Koa PervcrpauymoHHbIn
opurnHana Homep
npodeccnoHanbHOro
cTaHAapTa

Tpynosble gencTamna

TexHONOrNMYeCKNn aHanu3 MnocTynalowmx peKkaamaumin Ha BbiNycKaemble
N30en1A MUKPO3TEKTPOHUKK

MnaHWpoBaHMe NPOBEAEHMA WM3MEPEHWUI MapaMeTPOB FOTOBbIX M34EANN
MWKPO3/IEKTPOHMKHN

MposeaeHune n3mepeHuit napameTpos roToBbIX nsgenui
MWKPO3/IEKTPOHMKN BbICOKOM CNOMKHOCTU

AHanu3 pesynbTaTOB  W3MEPEHWn napameTpoB  rOTOBbIX  U34enuid
MUKPO3EKTPOHMNKN
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MpoBeaeHMe 3KCNepUMEHTOB ¢ 06paboTKOMN 1 aHaIM30M pe3y/bTaTos

MopaenupoBaHme  TeXHOJIOTUYECKUX npoueccos C MCcnoab3oBaHNEM
CTaHOAPTHbIX NAaKeToB U CPeacTB aBTOMATU3NPOBAHHOIO NPOEKTUPOBAHNA

MoarotoBKa pPeKoMeHZauuit Mo  YCTPAHEHUIO TMPUYUH  OTKJIOHEHUA
napameTpoB TOTOBbIX W34E/MA  MUKPOIJEKTPOHUKN OT MPOEKTHbIX W
BHECEHWIO U3MEHEHMUI B TEXHOJIOTMYECKUI NpoLecc

BHeceHMe 3meHeHuin B TEXHONOINNM4YeCKYyro 4OKYMEHTaUUto

CornacoBaHue U3MeHeHui, BHECEHHbIX B TEXHOOTMYECKYIO AOKYMEHTALMIO

ObecneyeHne B3aMMOALEWUCTBUA COTPYAHWKOB CMENHbIX NogpasgeneHui,
paboTalowWwmx Haz BbINYCKaeMon NpoayKumen

KoHTpo/ib NpegnoxeHuit no npeaynpexneHuio U nMkeMaaunun bpaka u
N3MEHEHUI B TEXHO/IOFMYECKMX NpoLLeccax, pa3paboTaHHbIX cneunanncTamm
5 1 6 ypoBHA KBanndpuKaumnm

Heobxoaumble ymeHus

OnepaTMBHO onpeaenatb MNyTU pPeLeHns TEeXHOJ/IOrMYeCcKux npobnem,
BO3HMKAOLWMX B NPON3BOACTBE

AHaJ'IVI3VIpOBaTb OCHOBHblE€ MNapaMeTpbl peansdyembliX TEXHONTOTNMYECKUX
npoueccos

AHann3npoBaTb peXMMbl pPaboTbl TexHosorMyeckoro obopyaoBaHus U
OCHACTKMK

AHaJ'IM3MpOBaTb npon3BoACTBEHHYHO CUTYALLUIO N BbIABNATb NPUYUHDI 6paKa
B U3roToB/1eHNN M3AEI1M171 MUKPO3NEKTPOHUKN

OdopmnATb peKoMeHAauMM MO  YCTPAHEHUID TMPUYUH  OTKJIOHEHUA
napameTpoB rOTOBOrO M34eNnNsi, BHECEHUIO U3MEHEHUI B TEXHOJIOTMYECKUNIA
npouecc

CornacoBbiBaTb BHECEHNE U3MEHEHMUI B TEXHO/IOTUYECKNE npoueccobl

CornacoBbiBaTb BHECEHWE U3MEHEHWIA B TEXHOIOTMYECKYIO SOKYMEHTALMIO

AHaJ'IM3MpOBaTb npegnoxeHma no npeaynpexgeHnio n "(Mkenaaumnmn 6paKa
N USMEHEHUNAM B TEXHOZTIOMTMHYECKNX Npoueccax

Heobxoaumble 3HaHuMA

MapameTpbl 1 peskMMbl TEXHOIOTMYECKMX MPOLLECCOB

MpaBnna akcnayaTaumm TeXHO/IOTMYECKOro 060py,£l,OBaHVIﬂ N OCHACTKU

TpeboBaHUA TeXHUYECKUX pPEernameHTOB [A/A  BbIMyCKaemMbIX U3genui
MWKPO3TEKTPOHUKM

KOHCprKTOpCKaFI, TEXHO/NOrnM4YecCKanda, 3KCnayatTaunmoHHaa U gpyrue sBuabl
HOpMaTMBHOl‘a AOOKYMEHTaUunn Ha BblMyCKaemble n3genna
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MUNKPO3NEKTPOHUKHU

Buapbl 6paKa npu N3rotoBaeHNn M3,£l,€J'IMl71 MUKPO3INEKTPOHUKHN

TexHonornyeckne ¢aKTopbl, Bbi3biBaAlOLWME MOrPELIHOCTU M3rOTOB/IEHUS
N3gennit MMKPO3NEKTPOHMKM

MeTtoabl YMeHbLEHNA BANAHUA TEXHONTOTNYECKUX d)aKTopOB, Bbi3bIBalOWMNX
norpewHoOCTn N3roTtoBaeHnNA M3AEI1M171 MUKPO3NEKTPOHUKHU

MeTogMKa NAaHMPOBaHMA 3KCNEPUMEHTa

MeTtoguku 06pa6OTKM IKCNEPUMEHTANIbHbIX AaHHbIX

MeToabl aHann3a TEXHNYECKOro YPOBHA 06BHEKTOB TEXHUKM N TEXHONOTNK

I'Ipou,ep,ypbl cornacoBsaHumA HDEAHOH(EHI/IVI no N3AMEHEHUID TEXHONOTUYECKUX
npoueccos

Mpoueaypbl cOrnacoBaHUsA NPeaNoXeHU NO USMEHEHUIO TEXHOIOTUYECKOM
OOKYMEHTauum

[pyrve xapakTepucTuku

O6bekTom TPYyAOBbIX ,CI,EIZCTBVIVI ABNAKOTCA U3genna MUKPO3ZIEKTPOHUKN BCEX
BN O0B CZTIOXKHOCTU

TpyaoBble AeNCTBUA BbIMONHAKTCA CAMOCTOATENbHO

3.3.7. TpyaoBaa dyHKUMA

MpoeKTMpoBaHUE TEXHONOIMYECKOro YpoBeHb
HanmeHoBaHue OCHaLLLeHWA y4aCTKOB NPOM3BOACTBA Kog | C/07.7 (noaypoBeHb) 7

n3gennin MUKPO3NEKTPOHMKM KBasMUKaLmm
MpouncxoxkaeHue 3anMMCTBOBAHO U3

TPYAOBOMN PpyHKLMMU

OpuruHan X
opuruHana

Koz opuruHana PerncrpaumoHHbIN
Homep
npodeccMoHanbHOro

cTaHpapTa

Tpyaosble gecTena

O6cne,u,o3aHMe TEXHUNYECKOTO WU TEXHOJ/IOTMYECKOro YypoBHA OCHalWEHUA
npon3BoACTBEHHbIX Y4aCTKOB M TEXHNYECKOro COCToOAHMA HOBbIX I'IﬂOLLI,E,EI,Eﬁ

nﬂaHMpOBaHVIe npon3BoACTBEHHbIX YH4aCTKOB

PacyeT npoun3BOACTBEHHbIX MOU.I,HOCTGVI N 3arpy3km TexHosnornyeckoro
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06opya0BaHMA NPOU3BOACTBA M3AENNIN MUKPOINEKTPOHMKN

PaspaboTKa TEXHWYECKMX 3aZaHUN Ha NPOEKTUPOBaHME HECTaHZAPTHOro
obopyaoBaHMA paboumx MecT WM Yy4yacTKOB MNPOM3BOACTBA M34eNui
MWKPO3NEKTPOHUNKM

Pa3spaboTka TEXHMYECKUX 33aJaHMM Ha MPOEKTUPOBaHWE  CPeacTs
aBTOMaTM3auUMn pabounx MecT U NPOM3BOACTBEHHbIX Y4aCTKOB

Pa3spaboTKa TEXHWYECKUX 3aAaHMIA Ha MPOEKTUPOBaHME TEXHOJIOrMYECKOoro
obopynoBaHus

CocraBneHue 3aABOK Ha TeXHON0rn4yeckoe o6opyp,OBaH|/|e n
TEXHONTIOTNYECKYH OCHACTRY

OpFaHVIBaLl,VIH nposeaeHnA sKCNepMeHTa/IbHbIX pa60T N0 OCBOEHUIO HOBbIX
TexHonorn4yeckmnx npoL,eccos n BHeApeEHNIO UX B NpON3BOACTBO

OpFaHMBaLI,Mﬂ pa60T Nno OCBOEHUIK TexHonorn4yeckoro O60py,£l,OBaHVIF| n
TEXHO/IOFMYECKOM OCHACTKU U BHEOPEHUIO UX B MPON3BOACTBO

YyactTme B NpuMemMKe, MYCKO-HanafZKe W HaACTPOMKe TexXHON0TMYecKoro
060pyA0BaHNA N TEXHONOTMYECKOM OCHACTKM

PaspaboTKa CTPYKTypbl MNPOM3BOACTBA, COCTaBa Y4yacCTKOB W  LUTAaTHOWM
pacCTaHOBKM COTPYAHMKOB

PaspaboTtka nporpamm nosbiweHns 3¢eKTUBHOCTU OpraHM3auumn Tpyaa,
BHEAPEHMA HOBOM TEXHWUKM, OPraHN3aLMOHHO-TEXHUYECKMX MEPONPUATUI NO
CBOEBPEMEHHOMY OCBOEHMIO NPOU3BOACTBEHHbIX MOLLHOCTEN

MaTeHTHble WCCNeLOBaHMA W ONpefeneHWe MoKasaTenell TeXHUYECKOoro
YPOBHA MNPOEKTUPYEMbIX 06BEKTOB TEXHUKM U TEXHOOTUN

MoAroTOBKa TEXHUYECKOWN U TEXHOOTMYECKOW MHPOPMALUKN ANA NaTeHTHbIX
N NINLLEH3MOHHBIX MacnopToB, 3afBOK Ha M306peTeHUs U NPOMbILLIEHHbIE
obpasupl

Heobxoaumble ymeHuUs

BbiABnATb TeXHUYecKme 7 TEXHONOIMYEeCcKne npob6aembl Ha
NPOM3BOACTBEHHbIX y4aCTKAX

Onpep,enﬂTb nyTn peweHna TexXHUYeCKnx un TEXHONOTNYECKUX npo6nem,
BO3HUKAOWWX Ha pa6qux MecCTaxX N Npon3BoACTBEHHbIX Y4aCTKax

MnaHMpoBaTb NPOMU3BOACTBEHHbIE YHACTKU

PaccunTbiBaTb NPON3BOACTBEHHbIE MOLLHOCTU

PaccunTtbiBaTb 3arpy3Ky obopyaoBaHus

BbinoaHATL pacyeTbl napameTpos HeCTaHA4apPTHOro O60py;I,OBaHI/I’r'I
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npon3BoaCTBEHHbIX Yy4aCTKOB

OdopmnaTb  KOHCTPYKTOPCKYHO  AOKYMEHTAUMIO Ha  HecTaHZapTHoe
060pyA0BaHMEe NPON3BOACTBEHHbIX Y4aCTKOB

YcTaHaBAMBaTb OCHOBHble TPEBOBaHUA K HECTaH4APTHOMY 060pPYLOBaHMIO,
CpeAcTBam aBTOMaTM3aLMM U MEXaHU3aLMM NMPOMU3BOACTBEHHbIX Y4aCTKOB

YcTaHaBAmBaTb I'IOTpE6HOCTb B TexXHO/0r’m4eCkom O60pyp,OBaHMM n
TEXHO/IOFMYECKOM OCHACTKe

AHanun3mMposatb 0CO6eHHOCTH aKCnayaTauunn TexHonormn4yeckoro
060pyAOBaHMF{ N TEXHO/IOTMYECKOM OCHACTKM

dopmunpoBaTb  CTPYKTYypy MPOM3BOACTBA M  WTATHYD  PacCTaHOBKY
COTPYAHWKOB

Heobxogumbie 3HaHUA

TexHonoruu n pounssoacCTBa NPoAayKuun

MeToauKa o06cnenoBaHUA TEXHUYECKOr0 M TeXHOJIOTMYECKOro YpPOBHSA
OCHalleHUs paboUymx MecT U HOBbIX NPOU3BOACTBEHHbIX NAOLAAEN

MeTtogmKa N1aHNPOBaHNA NPON3BOACTBEHHbIX Y4aCTKOB

MeToamMKa NpoeKTUPOBaHMNA HECTAHOAPTHOTO 060pyp,OBaHMFI

TunoBoe M nepenoBoe TexHoNOrMYyeckoe obopyaoBaHME U NPUHLUMNLI €ro
paboTbl

NMopAagoKk cocTtaBneHua wu Od)OpM!'IEHVIFI 3aABOK Ha TexHo/orn4yeckoe
O60pyAOBaHMe N TEXHO/TONMYECKYHO OCHACTKY

MopAaoK n MeToabl NPOBEAEHMA NAaTEHTHbLIX UCC/IeA0BaHUMN

OcHosbl M306|OETaTEI'I bCTBa

OCHOBbl 3KOHOMUKM

Teopvm OpraHnsauunun n ni1aHNpoBaHMA NPons3BoacCTBa

[Lpyrve xapakTepucTuku

O6beKkToM TPYAOBbIX AENCTBUA ABNAIOTCA MPOM3BOACTBEHHbIE YYacTKU Ann
NpPOoM3BOACTBA U3AEANIA MUKPOINEKTPOHNKM

pr,D,OBbIe AEﬁCTBMﬂ BbIMNO/THAKOTCA CaMOCTOATE/IbHO
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IV. CBepeHnAa 06 opraHm3saumsax — paspaboTumkax NnpoPeccuoHaibHOro
cTaH4apTa

4.1. OTBeTCTBEHHAs! OpraHU3aIUsI-Pa3paboTIHK

Accoumaums «Jlvra cogenctensa 060poHHbIM NpeanpuaTnam», ropod Mocksa

NcnonHUTeNbHbIN gUpPeEKTop Axrupesuny Aptem UBaHoBMY

4.2. HanmeHOBaHMS OpraHU3alui-pa3paboTINKOB

1.  TAOY CIIO IIK Ne 8 umenu U. ®@. [1aBnoa, ropoa Mocksa

2. N®A3 HAAY PrAOY BMO MUDU, ropos Mocksa

3. OAO «HWUUTATI>, ropog Mocksa, 3eneHorpag,

4., OAO «ABuMaKop — aBMaLMOHHbIN 3aBoA», ropog Camapa

5. | OAO «A3TMp, ropon Apmasup, KpacHogapckuii kpaii

6. OAO «AK «Tynamawsasoa», ropog Tyna

7. | OAO «I'ugpoarperar», ropox [laBmoBo, Hmkeroposckas o6macts

o

OAO «KamoBy, ropoa JIro6epiibl, MockoBckast 00J1acTh

9. | OAO «KBTMy, ropog OmMck

10. | OAO «KoHuepH «Bera», ropog Mocksa

11. | OAO «KoTnacckuit aneKTpoMexaHNUYecKnin 3aBoa», ropos Kotnac, ApxaHrenbckas obnactb

12. | OAO «KpacHoropckuii 3aBos1 umenu C. A.3BepeBa», ropoa KpacHoropck, MockoBckas
00acTh

13. | OAO «Kypranmaw3sasog», ropos KypraH

14. | OAO «Kypckuii 3aBos «Masik», ropoa Kypck

15. | OAO «JIEIICE», ropon Kupos

16. | OAO «MK OPMETO-HOYM3», ropog OpcK, OpeHbyprckasa obnactb

17. | OAO «HuxHETOMOBCKHIA 3JIEKTPOMEXaHUUECKUI 3aB01», ropoa Hikuwuit Jlomos,
Ilensenckas o0acThb

18. | OAO «HUMM3 1 MukpoH», ropog, Mocksa, 3eneHorpag,

19. | OAO «HUUTM», ropog, MockBa, 3eneHorpag,

20. | OAO «HUNL3BT», ropog Mocksa

21. | OAO «HoBocubupckuii 3aBoJ] HCKYCCTBEHHOTO BOJIOKHA», ropoJ Mckutum,
HoBocubupckas o6actb

22. | OAO «HMO N'MMNO», ropoa KasaHb, Pecnybanka TaTapcTtaH
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23. | OAO «HIIIT «Crapt», ropoa ExarepunOypr

24. | OAO «OmIO «UpTbIWw, ropog Omck

25. | OAO «IIpousBonctBeHHOe 00bearHEHNE «CeBMaI», ropo; CeBepoIBUHCK,
ApxaHrenbckast 00J1acTh

26. | OAO «MC3 «AHTapb», ropog KannHuHrpas

27. | OAO «PoctBepton», ropoa Poctos-na-Jlony

28. | OAO «C33 nm. Cepro OpaxoHukmaze», ropos Capatos

29. | OAO «THUTW», ropog Tyna

30. | OAO «YMIMO», ropopa Yda, Pecnybnvka bawkKopTocTaH

31. | OAO «YHMN «MonHua», ropos Yéa, Pecnybamnka bawkopTocTaH

32. | OAO «IUKbB «Tounpubop», ropox HoBocubupck

33. | OAO 20KB «CurHan» numenu A. U. Tnyxapesa, ropog IHrenbc-19, CapatoBckasa obiactb

34. | ®re0Y BMO «MOCKOBCKWUIM rocyaapCcTBEHHbI MAWMWMHOCTPOUTENbHBIN YyHUBEpcuTeT (MAMM)»,

ropog, Mocksa

35. | ®I'BOY BIIO «MocKOBCKHil roCyAapCTBEHHBIN TEXHUYECKU YHUBEPCUTET UMEHU
H. O. baymanay, ropon Mocksa

36. | ®Ie0Y BMO «CamlTY», PMuUAT, ropoa Camapa

37. | ®I'BOY BIIO OMI'TY, ropox Omck

! O6mepoccuiickuil knaccudukaTop 3aHATHIA.

2 O6mepoccuiickuit KIaccH(pUKaTop KOJOB SKOHOMHUYECKOH NeATeTbHOCTHL.

i Mpukas MuH3apascoupassuTna Poccum ot 12 anpensa 2011 r. Ne 302H «O6 yTBEPKAEHMM NEpPEUHEel BpeaHbIX U
(vnn) onacHbIX NPOM3BOACTBEHHbIX GAKTOPOB M PaboT, NpPU BbIMOJHEHUN KOTOPbIX NPOBOAATCA 0b6sA3aTesbHble
npeaBaputeNibHble U NepuoguyYeckne MeguuMHCKME OCMOTpbl (obcnepoBanus), n lNopagka nposeneHus
0bA3aTeNbHbIX NpeABapuUTe/ibHbIX M MEepUoOAMYECKUX MeAULMHCKMX OCMOTPOB (0bcnenoBaHuii) paboOTHUKOB,
3aHATbIX Ha TAXKeNbIX paboTax U Ha paboTax ¢ BpeAHbIMU U (MKM) ONacHbIMU YCIOBUAMM TPyAa» (3aperncTpmpoBaH
B MuHtocte Poccum 21 oktabpa 2011 r., pernctpaumoHHbii Ne 22111), ¢ MU3SMEHEHUEM, BHECEHHbIM NMPUKA30OM
MwuHsapaBa Poccum ot 15 maa 2013 r. Ne 296H (3apeructpuposaH B MuHiocte Poccum 3 wuona 2013 r.,
peructpauMoHHbii - Ne 28970), TpyaoBoit KogeKc Poccuiickon ®degepaumm, ctatba 213, (CobpaHue
3aKoHogaTenbcTBa Poccuiickoit degepaumm, 2002, Nel, ct.3; 2004, Ne35, ct.3607; 2006, Ne27, cT.2878; 2008,
Ne30, c1.3616; 2011, Ne49, ct.7031; 2013, N248, cT1.6165, Ne52, cT.6986).

V Enuublil KBaTn()UKAIMOHHBIN CIPABOYHKK JOJDKHOCTEH PYKOBOIUTENICH, CIIEHUAIMCTOB U IPYTUX CITYXKAIIUX.
vV O61IepoCcCHCKHiA KiTacCu(DUKATOP CIIEIMAIBLHOCTEH 110 00pa30BaHHIO.
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