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MW 2026, HIPHEAS No 134

06 yrBepKaeHHH NpodeccHOHAILHOTO CTAHAAPTA
«CrenHaJUCT M0 TEXHOJOTHH NPOH3BOJACTBA HAHOPA3MEPHbIX MOJYNIPOBOJHHKOBBIX
NpUOOPOB M HHTErPAJBHLIX CXEM»

B cootBerctBu ¢ mynkrom 20 [TpaBun pa3paboTku U yTBepAeHHUS NPOdeCCHOHATBHBIX
CTaHJapTOB, YTBEPXKAEHHBIX TocTaHoBieHueM llpaButensctBa Poccuiickoii ®enepauun
ot 10 anpenst 2023 r. Ne 580, mpu Kk a3 bI B a 10:

1. VrBepauth mpwiaraeMplii MNpodecCUOHANBHBIM cTaHAapT «CHIenUalnucT 110
TEXHOJIOTUH IIPOM3BOCTBA HAHOPA3MEPHBIX MOTYTIPOBOAHUKOBBIX IPUOOPOB H HHTErPATIbHBIX
CXEM.

2. Tlpu3HaTh yTpaTUBLIMMU CUILY:

npukas MUHHCTEpCTBA TpyAda M couuaibHoM 3ammrel Poccuiickoit Penepauuu
ot 3 ¢espans 2014 r. Ne 711 «O6 yTBepKaeHUU NPOPECCHOHAITLHOIO cTaHaapra «HrKeHep-
TEXHOJIIOr B OOIAcCTH MPOM3BOJICTBA HAHOPA3MEPHBIX IOTYIPOBOJHUKOBBIX IIPHOOPOB U
UHTErPAIBHBIX CXeM» (3aperucTpupoBaH MUHHCTEPCTBOM tocTHIMH Poccuiickon ®enepanyu
20 mapra 2014 r., perucrpairionssiit Ne 31668);

nyHkT 12 I3MeHeHHii, BHOCHMBIX B HEKOTOpble Npo(eCCHOHAIBHBIE CTaHAApTBhI,
yTBEpXKICHHbie IpUKa3aMd MUHHCTEPCTBA TPyda M COLMAIBHOM 3allMThl POCCHICKOM
denepanny, yTBEPKIOCHHBIX IpHKa3oM MUHHCTEpCTBA TpyJa M COLMANLHON 3alUTHI
Poccuiickoit @enepanmu ot 12 mnexadpst 2016 r. Ne 7271 (3apeructpupoBad MHHUCTEPCTBOM
toctuimM Poccuiickoi @enepaunn 13 siuBaps 2017 r., peructpaipionssiii Ne 45230).

3. VYcraHOBWTH, YTO HACTOSIIMI TPHUKa3 BCTymaeT B cuily ¢ 1 ceHtsops 2026 r. u
aevictByeT 710 1 ceHTsiops 2032 .

MuHucTp — = . A.O. KotsikoB
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1. O0mue cBegeHus

PaspaboTka, cOnpoBOXXKICHHE W HHTErPAIHs TEXHOJIOTHYECKHUX TPOIIECCOB
MPOU3BOJCTBA HAHOPA3MEPHBIX MOTYMPOBOAHUKOBBIX IIPUOOPOB U 40.006
MHTErPAJIbHBIX CXEM

(HaumMeHoBaHHe BUAA NPOPECCHOHAIBHOMN NesTeIbHOCTH) KOJ

Kpartkoe onucanue Buja npohecCHOHAIBHON JeATENLHOCTH

Obecrie4eHHE TOHOTO TEXHOJIOTHYECKOTO ITHKJIa IIPOU3BOACTBA HAHOPA3ZMCPHBIX l'IpI/I60p0B 51
HHTCIrpaJIbHBIX CXEM, IIPUMEHACMBIX U pa3JInIHBIX obyacTell TeXHUKH IrpaxIaHCKOTr0 1 BOCHHOI'O
Ha3Ha4YCHHUA, BKIIIOYad pa3pa60TKy H OCBOCHHE HOBBIX TEXHOJIOTHUYCCKHUX NMPOLICCCOB ITPOU3BOACTBA




I'pynna 3aHsTHii

2141 WHxeHepsl B IPOMBIIIJIEHHOCTH - -
H Ha ITPOU3BOJACTBC
(kog OK3!) (HaMeHOBaHHE) (kon OK3) (HaMMEHOBaHHUE)

OtHecenue k 00actd NPodheCCHOHALHOM IeATETbHOCTH

40 - CkBO3HBIE BHIBI TPO(PECCHOHATBHOM AEITENFHOCTH B IPOMBIILIEHHOCTH
(xox OI1/1?) (HauMeHOBaHUeE 061acTH MPOQECCHOHATLHOI NeATENLHOCTH)

OTHeceHHE K BUIaM 3KOHOMHYECKOH JeATeIbHOCTH

1 26.11.3 - TIpon3BOACTBO HHTErPATLHBIX JIEKTPOHHBIX CXEM

(xox OKBD]1%) (HauMeHOBaHHE BUIA SKOHOMUUECKOH NEATEIbHOCTH)
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I11. XapakrepucTuka 00001IeHHBIX TPYAOBbIX (PYHKIHH

3.1. O606menHas TpyaoBasi QyHKIHA

KonTposns u obecrieyeHre COOTBETCTBUS OCHAILEHUS U 5
HpoIIeyp HCIIOJIb30BaHUs paboduX MeCT TpeOOBaHUAM ' v '
HaumeHoBanue ;| MapUIPYTHBIX U OTNIEPAIIMOHHBIX TEXHOIOTHYECKUX KapT | Kon KBM:&’)‘:E;;MH 6
[pY MPOU3BOCTBE HAHOPA3MEPHBIX HHTErPATbHBIX
CXEM _ L
Bo3MoxHEIe HUnxxenep-TexHOIOT
| HaUMeHOBaHUs | JIMHEHHBII HWHXEHEP-TEXHOJIOT
3 IOJDKHOCTEH, TexHoJ10T IPOU3BOICTBA HAHOPA3MEPHBIX HHTETPAJIBHBIX CXEM
npodeccuit CrienMajIMCT 1O MPOM3BOACTBY HAHOPA3MEPHBIX HHTErPAJIbHBIX CXEM
| pabourx

ITyTn nocTrxeHus KBaIU(UKALUN

OobpaszoBanue 1 | Bricmee o6pa3oBanue — GakanaBpuaT

ofyueHue

OrnbIT -

NPaKTUYECKOH

paboThI

Oco0gle IIpoxoxaeHue 00s13aTeNbHBIX IPEABAPUTENBHBIX U MEPHOJINIECCKIX MEIUIIMHCKUX

yCIIOBUSA ocmoTpos*

J0mycKa K [TpoxoxaeHne oOydeHus IO oOXpaHe TpyJa U MPOBEPKH 3HAHUS TpeOoBaHU

pabote oXpaHsI TpyJa’

Hpyrue PexoMeH1yeTcs TOMOHUTENIBHOE MpodeccHOHATEHOE 00pa3oBaHue — IPOrpPaMMBbl

XapaKTEPUCTHKH | MOBBINIEHHUS KBATH(UKALMH, IPOTPaMMBI TPo(eCCHOHANBHON IIepenoAroTOBKY He
pEXe 4eM OJMH pa3 B IATh JIET

CrnpaBounas nHpopMamus

HaumenoBanue Kon HaumenoBaHue Ha4yaIbHOM IPYIIbI, JOHKHOCTH, TPO(ECcCHH HITH
JOKYMEHTa CHENUATLHOCTH, HANIPABJICHUS MOATOTOBKH

OK3 2141 WHxeHepsl B IPOMBIIUIEHHOCTH U HA IPOU3BOICTBE

EKC? - HKeHep-TeXHOJIOT (TEXHOJIOT)

OKIIJITP’ 201562 M HKeHep-TeXHOJIOT

Ilepeunn BO® | 25.01.6.0 DIIEKTPOHUKA

3.1.1. Tpynosas pynkuus

- KoHTpoJIb OArOTOBKYM paGOo4YUX MECT U OCHALICHHS
VYpoBeHb
. UX 000py0BaHHEM ISl TEXHOIOTHYECKUX
Haumenosanue | PyX A Kon : A/01.6 | (noayposenn) 6
| TIPOIIECCOB MPOH3BOJICTBA HHTETPATLHLIX CXEM C S S—
| HCTIOJIb30BAHMEM HAHOTEXHOJIOTHI
Tpynosbie IIpoBepka TEXHMYECKOTO OCHALIEHUs pabouMx MeCT Ha IIPOM3BOACTBE
JeHcTBUA HAaHOpa3sMEpHBIX NPHOOPOB H HHTErPAIbHBIX CXEM Ha COOTBETCTBHE HOpMaM
TEXHUUYECKOH JTOKyMEHTalMH




Pa3paboTka TexHUUYeCcKHX TpeOOBaHHii K OCHALIEHHUIO U JOOCHAIIEHUIO pabOYMX MECT
pacXofHBIMH MaTepHalaMH, HHCTPYMEHTOM W OCHACTKOH JUI1 NPOM3BOACTBA
UHTETPAIbHBIX CXEM C HAHOPa3MEPHBIMHU IIPOEKTHBIMH HOPMaMHU

(DOpMI/IpOBaHI/IC TEXHHUYCCKOI'O 3aJaHus IJId OCHAIUICHUA U JOOCHALICHHUA paGoqux
MECT pacXOoJHBIMH Marc€pHajlaMHi, HHCTPYMEHTOM H OCHACTKOH 11 MNpOU3BOACTBA
HHTCTPAIBHBIX CXEM C HAHOPA3MCPHLIMH ITPOCKTHBIMHA HOPMaMH

HeobxonnMeie
yMEHUS

Ol'[peI[eJ'IHTI) COOTBETCTBHEC TEXHHYECKOH OCHAIMEHHOCTH pa60tmx MCECT IJIA
IIPOU3BOACTBA HHTCTpPAJIbHBIX MHUKPOCXEM C€ HaHOPAasMCPHBIMH HPOCKTHBIMH
HOpMaMH TEXHHYECKOH JAOKYMCHTAlUN

YCTpaHHTL HECOOTBETCTBHS B TEXHMYECKOH OCHAIEHHOCTH pa60qnx MCCT Ha
MPONU3BOACTBE HAHOPA3MEPHLIX HHTCIPAJIBHBIX CXEM

Ol'IpCIIeJISITL l'IOTpC6HOCTI) B TEXHOJIOTMYECKOM, KOHTPOJBHO-U3MCPUTECIIEHOM H
BCIIOMOTaTCJIbHOM 060py1_IOBaHI/II/I Ha pa60q1/1x MECTaX JJid IIPOU3BOACTBA
HHTCTPAILHBIX MUKPOCXEM ¢ HAHOPA3MEPHBIMHA NIPOCKTHLIMHA HOpMaMH

Ion6upats HEOOXOAMMOE 060PYIOBaHHE, pACXOJHBIC MAaTEPHAIIbI, HHCTPYMEHTH H
OCHACTKy Ul OCHAIICHWs M JOOCHAIEHHUs padouMx MecT IJs IPOU3BOJICTBA
MHTErpalbHBIX MUKPOCXEM C HAHOPa3MEPHBIMU IIPOEKTHBIMH HOPMaMH

Oka3pIBaTh TNIEPBYIO MOMOUIb NNOCTpaJaBHIEMY Ha IIPOU3BOACTBE

HeoOxonuMmele
3HAHUS

KyneTypa npousBoacTBa U BakyyMHas THTHEHA B IPOM3BOACTBE HHTETPAIBHBIX CXEM
C HAaHOpa3MEPHBIMU IPOEKTHHIMH HOPMaMU

MeTomnca OpraHv3anny TEXHOJIOTHYECKHUX MPOLECCOB U ITOATOTOBKH pa6o‘mx MCCT
Ha MPOU3BOACTBE HAHOPA3MEPHBIX HHTETPAJIBHBIX CXEM

YCTpOﬁCTBO H IIPAHUHUII pa6OTI>I TCXHOJIOTHYCCKOI'0, KOHTPOJIIbHO-U3MEPHUTEJILHOI'O
H  BCIIOMOTAaTCJIBHOTO O60py,IIOBaHI/IH AJI1 TPOMU3BOACTBA  HAHOPA3MCEPHBIX
HHTCIPAJIBHBIX CXCM

OCHOBBI OpraHu3alny u IJIAaHUPOBAHU A MIpONU3BOACTBA HAaHOpa3MEPHBIX
HHTCTPAJILHBIX CXCM B obOnactu OCHAIMCHUA pa601mx MECT

OnacHbie M BpeaHble ()aKTOpbl INpH BBIIOJHEHHH paboOT NpPH MPOU3BOACTBE
MHTErPaIbHBIX MUKPOCXEM C HAaHOpa3MEPHBIMH MPOEKTHHIMH HOPMaMH

[IpaBuiia 1IPOM3BOACTBEHHOW CaHHUTApHUM TPH IPOM3BOJICTBE HHTETPAJIbLHBIX
MHKPOCXEM C HAaHOpa3MEPHBIMH [IPOEKTHBIMH HOPMaMH

BI/IIILI U IIpaBUJIia IPUMCHCHHS CpCACTB I/lHﬂPIBPIH}’.’:UIbHOﬁ H KOJIIEKTHBHOM 3allINThI
IIpH  BBLIIOJHCHHH pa60T HpH MOpPOHU3BOACTBC HHTCTPAIIBHBIX MHKPOCXEM C
HaHOpa3sMEPHLIMHU NIPOCKTHBIMH HOpMaMH

TpeboBanust oxpaHel TpyZAa, IOXAPHOH, MPOMBIIUIEHHOH, 3KOJOTHYECKOM
06e30macHOCTH ¥ 3NeKTpoOe30MacHOCTH TPH  [IPOU3BOACTBE HHTETrPAIBLHBIX
MHUKPOCXEM C HAHOPA3MEPHBIMH IPOEKTHEIMH HOPMaMu

[TapaMeTpbl YHCTHIX MOMELIEHUSIH JUIsI IPOU3BOACTBA HHTEIPAJILHBIX MHUKPOCXEM C
HaHOpPa3MEPHBIMU POCKTHBIMU HOpMaMH

KoHcTpykuus nosiynmpoBoIHUKOBBIX TPHOOPOB ¥ PU3MUYECKHE OCHOBBI UX pabOTHI

OCHOBBI CXEMOTEXHHUKH HHTCI'PAJIBHBIX CXCM

DOU3NKO-XUMHYECKHE H TEXHOJIOTHYECKHE OCHOBEI MMPONU3BOACTBCHHBIX ITPOLICCCOB U
I[apaMETPOB MHUKPO- U HAHOJJICKTPOHHUKH

OCHOBBI KOHCTPYKIHMH ¥ TIPUHLMUIBI paboThl 00OpYMOBaHHS MJIA pealH3aluH
6a30BbIX TPOIECCOB MUKPOIJIEKTPOHUKHI

OCHOBEI METPOJIOTHM U TIPHUHIHIIBI pa6OTI>I H3MEPUTECIIBHOT'O O60pyIIOBaHI/I$I,
HCII0JIb3YEMOT'O B MUKPOJJICKTPOHHUKE

WMHocTpaHHBIH A3BIK HE HUXKE NIEPBOT0 CPEAHETO YPOBHSI BIaJ€HUS SI36IKOM

HOpﬂI{OK OKa3aHHuA HepBOfI TIOMOIIIA MOCTpaaaBIIEMy Ha NPOU3BOACTBE

Jipyrue
XapaKkTEPUCTHKU




3.1.2. TpyaoBasi pyHKIIUA

KoHTpob COOI0IEHHS TEXHOJIOTHYECKOM

JUCHMIUTHHBI (TEXHOJOTMUYECKUX IIPOLIECCOB) B IIEXax YpoBeHs
HaumeHoBanve =Y MPaBUIIBHOM 3KCIITyaTallMM TEXHOJIOTHYECKOTO Kox A/02.6 (momyposens) 6
000pyI0BaHHUA B IIPOU3BOJICTBE HHTETPAILHBIX CXEM C KBaTH(UKALUH
HCIO0JIb30BAaHUEM HAaHOTEXHOJIOTHi
Tpynossie KoHTpoas cobimoaenus DpaBUil 3KCILTyaTallMd TEXHOJIOTHYECKOIo 000pyAOBaHMs
JNEUCTBHS JUISI IPOU3BOJICTBA MHTETPAJIBHBIX CXEM C HAHOPA3MEPHBLIMU IIPOCKTHBIMH HOPMaMU
KoHTpons cobmozeHns MpaBU IKCIUTyaTalMd TEXHOJIOTMYECKOH OCHACTKH JUIs
TIPOM3BO/ICTBA MHTETPATBHBIX CXEM ¢ HAHOPa3MEPHBIMH ITPOEKTHBIMH HOPMaMH
KoHTposs coOmrofAeH|sT TUIIOBBIX MaplIpyTOB IIPH peaIM3allii TEXHOJIOTHYECKUX
IPOLIECCOB MPOU3BOJCTBA HMHTETPAIBHBIX CXEM C HAHOPa3MEPHBIMH NPOCKTHBIMHU
HOpMaMH
BeisBienne npuyuH Opaka B TPOHM3BOACTBE HAaHOPAa3MEPHBIX IPUOOPOB U
HUHTETPAIbHBIX CXEM
Pacyer craTMCTMuYECKHX TOKa3aTeled MPUTOAHOCTH M BOCHPOH3BOJUMOCTH
TEXHOJIOTHYECKUX MPOIECCOB TPOU3BOACTBA HAHOPAa3MEPHBIX HPUOOPOB U
MHTErpalbHBIX MUKPOCXEM
[TpennoxeHne pelieHu 10 U3MEHEHHIO TEXHOJIOTMYECKUX IIPOLECCOB H3IOTOBJICHUSA
HaHOpa3MEpHBIX NPUOOPOB M HMHTETPAIBHBIX CXEM ¢ LEnblo obecnedeHus
BOCIIPOM3BOJMMOCTH, IPEAYNPEXTIESHUS U TUKBUAAIH Opaka
CornacoBaHue H3MEHEHHMH, BHECEHHBIX B TEXHOJOIHMYECKYIO JOKYMEHTAUUIO, C
pabOTHMKaMH Ha ydyacTKax IIPOM3BOJCTBa HAHOpa3MEpPHBIX MNpPUOOPOB U
UHTETPAIbHBIX CXEM
KoHTposs coOmoieHHsT 3NeKTPOBAaKYyMHOW TMTHEHBl IIPH  IPOM3BOJACTBE
HUHTETPAILHBIX CXEM C HAHOPa3MEPHBIMHU IIPOEKTHBIMM HOPMAaMH
KoHtpons cobmofenus mnpaBusl paboTbl C MPOAYKUHEH IpH IIPOH3BOJICTBE
UHTETPAIBHBIX CXEM ¢ HAHOPa3MEPHBIMHU NPOEKTHLIMU HOPMaMU
Heo6xomumbie | OnepaTHBHO pellaTh TEXHOJOTMYEeCKHE IpoOJIeMBl B IIPOLIECCE IPOU3BOACTBA
yYMEHUs HAHOPA3MEPHBIX MHTETPAIBHBIX CXEM

3anoaHaTe 1 oGopMIIATh KapThl cOOpa WHPOPMAILMH M KOHTPOJIBHBIE KapThl IIPH
MPOM3BOICTBE HHTErPAJILHBIX CXEM C HAHOPa3MEPHBIMHU NPOEKTHHIMA HOPMaMHU

BuIsSBISTE INPHYIHUHBI BbIXOJda 3a KOHTPOJIBHBIC rpaHulbI ImapamMeTpoB
TEXHOJIOTHYCCKOI'O O60pyIIOBaHI/I$I 711 IIPOHU3BOJACTBA HHTCIrpalibHBIX CXEM C
HaHOPAa3sMCPHBIMU NPOCKTHBIMK HOPMAaMHU

IIpou3BoAUTE MEXOMEPALMOHHBIN KOHTPOJIb IapaMETPOB UHTETPATIBHBIX CTPYKTYP
U3JIENIAA Ha KaXIOM TEeXHOJOTMYECKOM 3Talle IPOM3BOJICTBA HHTETPAIBHBIX CXEM C
HaHOpPa3MEPHBIMH IPOEKTHHIMH HOpPMaMH

Hcnione3oBars KOHTPOJIbBHO-U3MCPHUTCIIBHOC o6opyz[0}3a1me A1 KOHTPOJIA
paboTOCHOCOOHOCTH  00OpyIOBaHUS Ul IPOU3BOJACTBA  HAHOpPA3MEPHBIX
MHTETPAILHBIX CXEM

W3mepsats mapameTpbl (OpPMHUPYEMBIX CI0€B M KOHCTPYKTHBHBIX 3JIEMEHTOB IIPH
IPOU3BOJICTBE MHTETPATLHBIX CXEM C HAHOPAa3MEPHBIMH IIPOEKTHBIMUA HOPMaMHU

Hcnons3oBaTh CTaHJAPTHBIE KOMIIBIOTEPHBIC IPOTpaMMbl  JIJIsL O6pa6OTKH
CTaTUCTHYCCKUX JAHHBIX IMPOM3BOACTBA HHTCrPa/IbHBIX CXEM € HaHOpPasMEPHBIMU
NPOCKTHLIMA HOPMaMH

Hcnonp3oBare  yTBEPXKIEHHYIO  IpPOLEAYpPY  BHECEHHS  H3MEHEHMH B
TEXHOJIOTHYECKYIO JOKYMEHTAI[HIO JUIsl TNPOM3BOACTBA HHTETPAIBHBIX CXEM C
HaHOPa3MEPHBIMH POEKTHBIMH HOpMaMH

AHaJII/I3PIPOBaTI> TEXHOJIOTHIECKHH IIPONIECC ITPOMU3BOACTBA MHTCTPANBHBIX CXCM C
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HAaHOpasMECPHLIMHU ITPpOCKTHBIMH HOpMaMH (B COOTBCTCTBHH C 30HOM
OTBCTCTBCHHOCTI/I), BKJIIO4as H€O6XOlII/IMLI€ YCIIOBUA €TI0 HNPOBEACHHSA, BIIUAHUC
TCXHOJIOTHYECKHUX MTapaMETPOB Ha Ka4CCTBO IPOBCACHUA IIpOLECCa

AHanmuzupoBaTh Jor-¢aiiasl 000pyNOBaHUS IS ONpENEJICHUS TOYHOIO pacxoja
MaTepUalIOB, 3aTPayMBAEMBbIX Ha IUTACTHHY B Iporecce 00pabOTKH WM Ha IPOIYBKY
(pokauky) TMHUN

Oka3bIBaTh IEPBYIO NMOMOLIB ITOCTPAJABIIEMY Ha IIPOU3BOJACTBE

HeobxonuMeie
3HAHUSA

KysbTypa npousBoicTBa M BaKyyMHasi THTHEHA B IIPOU3BOJICTBE HHTETPAIBHBIX CXEM
C HaHOPa3MEPHBIMU MPOEKTHBIMH HOPMaMH

OcCHOBHBIE MnmapaMeTpUHCCKUC 3aBHCUMOCTH TEXHOJIOIHYICCKUX poueccoB
IIPON3BOACTBA HAHOPASMEPHLIX HHTCIPAJIBHBIX CXEM

BKCHIIyaTaI_II/IOHHI)IC XapaKTCPUCTUKH TEXHOJIOTHICCKOI'o o6opyn0BaHm{ B
IMMPOU3BOACTBEC HAHOPASMCPHBIX HHTEIPAJIBHBIX CXEM

BKCHJIyaTaIII/IOHHBIe XapaKTCPUCTHUKH TEXHOJIOT WYECKOM OCHACTKH JUIS
IMPOHU3BOACTBA HAHOPASMEPHBIX HHTETPAJIBHBIX CXEM

Bub1 ne¢exToB npu U3roTOBJIEHUH HAHOPa3MEPHBIX HHTErPAIbHBIX CXEM

TexHonorunuyeckue (baKTopI)I, BBI3BIBAIOIIUC IIOTpE€IIHOCTH H3TrOTOBJICHUA
HAHOPAa3sMEPHBIX HHTCIPAJIBHBIX CXEM

MeTtopl YMCHBIICHHUA BJIMAHHUA TEXHOJIOTHYCCKUX (baKTOPOB, BBI3BIBAIOIIHUX
IMOrp€IIHOCTH U3IOTOBJICHUSA HAHOPA3MCPHBIX HHTCTPAJIBHBIX CXEM

Metoap! OLICHKH MNPpUTroAHOCTH U BOCHPOU3BOJUMOCTH TEXHOJIOTHYECKHX ITPOLECCOB
MPOHU3BOACTBA HAHOPA3MCPHLIX HHTEIPAJILHBIX CXEM

HOCHCIIOBaTCJIBHOCTB BHECCHHS U3MECHECHUH B TEXHOJIOTHYECCKYIO JOKYMCHTAIHUIO
JJIA IPOU3BOACTBA HHTCIPAJIBHBIX CXEM € HAHOPA3SMEPHBIMH IPOCKTHBIMHA HOpMaMH

OCHOBHBIE IPUHIMIIBI pa3pabOTKU, YTEHHUS U BHECEHHS H3MEHEHMI B
TEXHOJIOTHYECKYIO JOKYMEHTALMIO 10 IPOU3BOJCTBY HHTEIPAIBHBIX CXEM C
HaHOPa3MEPHBIMH [TPOCKTHBIMH HOPMaMH

[Ipouenypsl corinacoBaHus MpPEJIOKEHHH 10 H3MEHEHHIO TEXHOJOTHYECKOH
JOKyMEHTAallMd IPOM3BOACTBA HMHTETPAIbHBIX CX€M C  HaHOPa3MEpHBIMH
MPOEKTHBIMH HOPMaMH

SKCH.IIyaTaI_II/IOHHLIe XAapPaKTCPUCTUKHU KOHTPOJIBHO-U3MECPUTEIIBHOI'O 060py11013a1m;1
IMpH MPOU3BOJACTBE UHTCTPAJIBHBIX CXEM C HAHOPA3MEPHBIMHA ITPOCKTHBEIMHA HOpMaMHU

KoHCTpyKIus MOMynpOBOJHHKOBBIX IPUOOPOB U (PHU3HUECKUE OCHOBBI HX PadOTHI

OCHOBBI CXEMOTEXHHKH HHTETPAJIbHBIX CXEM

DHU3NKO-XUMHUYECKHE U TEXHOJIOTHYECKUE OCHOBBI IMPOU3BOACTBCHHBLIX ITPOLICCCOB H
IIapaME€TPOB MUKPO- 1 HAHOIJICKTPOHHKH

OCHOBBI KOHCTPYKUMH H TPUHLMIIBI PaboThl OOOpYHOBaHHA JUld pealu3aluu
6a30BBIX [IPOLIECCOB MUKPOIIEKTPOHUKH

OCHOBEI METPOJIOTHH W INPHHIUIIBI pa6OTI>I H3MEPHUTEIIBHOIO o6opy,u013aH1/1;1,
HCIIOJIB3YEMOT'O B MUKPOJJICKTPOHHUKE

OCHOBBI TE€XHOJIOTHH IIPOU3BOACTBA HHTCIPAJIbBHBIX MHKPOCXEM (TpaH3I/ICTOpHI>II7I
ITHKJI, ITHKIJI (bOpMI/IpOBaHI/IH CHeﬁCCpOB, ITHUKJI MeTannnsaunn)

Cnocobpl  ynmpaBieHHss OCHOBHBIMH [apaMeTpaMd IIpoliecca U3TOTOBJICHUS
HaHOPa3MEPHBIX MPUOOPOB U HHTETPAILHBIX CXEM

[Tpoueaypsl KOHTPOJISE MAPAMETPOB MPOlIecCca U3rOTOBICHUSI HAHOPAa3MEPHBIX
npuOOpPOB ¥ UHTETPATHHBIX CXEM

I/IHOCTpaHHBIﬁ SA3BIK HE HHUXKXE NEPBOTO CPEAHETO YPOBHS BJIAICHUS A3BIKOM

HOpS[}IOK OKa3aHHuA HepBOﬁ IOMOLH NTOCTpaAaBIICMYy Ha NPOU3BOJACTBE

Hpyrue
XapaKTePUCTHKH
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3.1.3. Tpynosas pyHKuus

HaunmeHnoBanue

ATTecTauus TEXHOJIOTHYECKOTO U U3MEPUTEIILHOTO
000opyZ0BaHHUs U BHIMOJIHEHHE HEOOXO0IUMBIX
JICUCTBUM NIPU OTKJIOHEHHUH alllapaTHbIX
XapaKTEPUCTHK OT IONYCTUMBIX 3HAUEHUI NIpU
MPOU3BOACTBE UHTErPAIbHBIX CXEM C HCIOJIB30BAHUEM
HaAHOTEXHOJIOTHH

Kon

A/03.6

VYposenb
(nogyposenr) 6
KBaTH(MKALIMK

TpynoBsie
JencTBUs

KoHTponb NOATOTOBKM M HpOBENEHHUsS IUIAHOBOH aTTeCTallMd M pelIeHHE O
IPOBEACHUN BHEIUIAHOBOW aTTECTalMH O0OpYIOBaHHWs JUIA  ITPOM3BOJACTBA
HUHTETPAJILHBIX CXE€M C HaHOPa3MEePHBIMHU IPOEKTHHIMU HOPMaMHU

- KonTposns npuBHECEHHOH 1€)EKTHOCTH € HCHOJIB30BAHHEM JIA3EPHBIX aHATU3ATOPOB

MOBEPXHOCTH M OIpPEIEJICHHs HOHHBIX 3arps3HEHMH C  HCIOJh30BaHUEM
PEHTTeHOQIIIOOPECLIEHTHOTO ~ aHAlIM3a Il aTTecTallkd  TeXHOJOTHYECKOTrO
000py/10BaHUs IIPOU3BOACTBA HHTETPATIBHBIX CXEM C HAHOPAa3MEPHBIMH TPOCKTHHIMM
HOpMaMH

KoHTposb BHECEHH S IOTyYEHHBIX PE3YJIbTaTOB aTTECTAMOHHBIX ITPOIIECCOB B KAPTHI
CTaTUCTHYECKOTO YIIPABJIICHUS € INPHMEHEHHUEM CHCTEMBl aBTOMaTH3HPOBAHHOTO
yIpaBIeHHU NPOU3BOICTBOM HHTEIPATBHBIX CXEM C HAHOPa3MEPHBIMHU IPOEKTHHIMH
HOpMaMH

PazpaboTka pekoMeHJAUMH TpH OTKJIOHGHWH pe3yJIbTaTOB aTTecTalluil  OT
KOHTPOJIBHBIX I'PaHUII 3HAYEHUH TapaMeTPOB JUIS TEXHOJIOTHYECKOTro 000pyA0BaHHUA
IPOMU3BOACTBA HHTETPAIBLHBIX CXEM C HAHOPa3MEPHBIMHU MPOEKTHHIMH HOPMaMH

KOHTpOJIB MOATOTOBKH IIJIACTUH B COOTBETCTBHH C TEXHOJIOTHUYECKOU HHCTPYKIIHCP'I
JUBL aTTECTAllH TCXHOJIOTHYICCKOI'O 060py110BaHI’I}I IIPON3BOACTBA HHTCIPAIBHBIX
CXEM C HAHOPA3MEPHBIMH ITPOCKTHBIMHA HOPMaMH

KOHTpOJIb NpOBECACHUA pecTaBpaluiu BCIIOMOTaTClIbHBIX IIJIaCTUH Ha
TEXHOJIOIHYCCKOM OGOpyﬂOBaHI/II/I IIpH TIPOU3BOACTBE HMHTCIPAJIBHBIX CXEM C
HCIOJIB30BAHHEM HAaHOTEXHOJIOT M

BzanmozeiicTBue ¢ MHXKEHEpaMH MO OOCIY)XHBaHHIO OOOpYAOBaHUS C IEIBIO
BbISBJICHUS IPHYMH Opaka U pa3pabOoTKH [UIaHa MEPOTIPHATHI 110 MX YCTPAHECHHIO

P a3pa60TKa MCTOAHK  aTTeCTaluhl  TCXHOJIOTHYECKOI'O 060py2[0BaHI/I$I JIIt
IIPON3BOACTBA HHTCTPAIBHBIX CXEM C HAHOPA3MECPHBIMH IIPOCKTHBEIMH HOpMaMH

Heobxoaumele
yMEHHUS

ITpousBoaUTE COPTHPOBKY IUIACTMH NPH IPOM3BOACTBE HHTErPATBHBIX CXEM C
HaHOpa3MEPHBIMH IIPOEKTHBIMU HOPMaMHU

BeiOupats TeCTH! B COOTBETCTBHHM C IUIaHOM-TPa)MKOM AaTTECTAllMd BBEPEHHOTO
TEXHOJIOTUYECKOro 00OpYyJOBaHHs M YKa3aHHSIMH CHCTEMBI aBTOMAaTH3HPOBAHHOTO
YIIpaBJICHHUS IPOU3BOJICTBOM HHTETPAITBHBIX CXEM C HAaHOPa3MepPHBIMH NMPOSKTHBIMH
HOpMaMH

3aHy0KaTI> MapaipyT arreCTaliuil TEXHOJOTHYCCKOIo O60py110BaHPI5[ B CHCTCMC
ABTOMATU3HPOBAHHOI'O YIPABJICHUA TIPOU3BOACTBOM HHTCIpajIbHBIX CXEM C
HaHOpa3MECPHBIMHU ITPOCKTHBIMHA HOpMaMU

Otbuparp HeoOXOAMMBIE IUIACTUHBI Ul aTTECTAUMH  TEXHOJIOTHYECKOTO
000pyIOBaHUs IPOU3BOACTBA HHTETPATIBHBIX CXEM C HAHOPa3MEPHBIMHU MTPOCKTHHIMH
HOpMaMH

IIpou3BOUTE TECTOBBIE U3MEPEHUS MMAPAMETPOB CTPYKTYP M CJIOEB HA IUIACTHHAX
JUISL aTTECTallMd TEXHOJIOIMYECKOro oO0pyIoBaHHs MPOU3BOJCTBA HHTETPATHHBIX
CXEM C HaHOpa3MEepPHBLIMU MIPOEKTHHIMU HOPMaMH

PaboTtarp Ha TEXHONOTrHYECKOM 000pYyI0BaHUH MMPOU3BOACTBA HHTETPAIBHBIX CXEM C
HaHOpPa3MEPHBIMU MTPOCKTHHIMU HOpMaMH

AHaM3MpoBaTh TEXHOJOTMYECKHH IPOLECC B 30HE OTBETCTBEHHOCTH, BKIIOYas
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Heo6xoaumele
IHAHUS

HE0OXOIUMBIE YCIIOBHS €r0 IIPOBEJICHM S, BIHSHUE TEXHONOTHYECKUX TapaMeTPOB HA
KayecTBO MPOBEAEHUS Mpolecca

Oxa3bIBaTh NEPBYIO IOMOLb IOCTPAAABLIEMY HAa IPOU3BOJICTBE

KynsTypa npou3BoaCTBa H BaKyyMHasi THTHEHA B IPOM3BOJICTBE HHTETPAJIBHBIX CXEM
C HaHOpa3MepHBIMH HPOECKTHHIMH HOPMaMH

OcHoOBHbBIE NapaMETPpHICCKUC 3aBUCHMOCTH TCXHOJOTHYCCKHUX IIpoIeCCCOB
IIPOHU3BOACTBA HAHOPA3SMEPHBIX HHTCIPAJIbHBIX CXEM

Pexum paGOTBI B YUCTOM IIPOU3BOACTBCHHOM IMOMCHICHHH AJI IPOU3BOACTBA
HUHTETPAJIBHBIX CXEM ¢ HAHOPAa3MCPHBIMHU IIPOCKTHBIMU HOpMaMH

IInan KOHTPOJIA CIHHHLbI 060py11013aH1/m, Haxoaamerocd B 30HC OTBCTCTBEHHOCTH
ClICHuAIMCTa 1P IIPOU3BOACTBE HHTCTPAJIBHBIX CXEM C HAHOPAa3MEpPHBIMH
IIPOCKTHBIMA HOpMaMH

Tunel BcroMorarenbHBIX ITACTUH (MCTOYHHMKH, MOHHUTOpHbIE, HAKOIIMUTEIH,
pectaBpupyembie,  OajtacTHble, KBaIM(HUKALMOHHBIE),  HCIIOJIB3YEMBIE B
MPOU3BO/ICTBE UHTETPATIBHBIX CXEM C HAHOPA3MEPHBIMH MPOEKTHHIMH HOPMaMHU

OnepanyioHHble KapThl YHUBEPCAJIBHBIE HA TEXHOJIOTMYECKOE M H3MEPHTENLHOE
obopynoBanue, pabodyne TEXHOJOTHYECKHE HWHCTPYKIHU 1O IPOU3BOJCTBY
HHTETPATHHBIX CXEM C HaHOPa3MEPHBIMU MPOEKTHBIMH HOpMaMu

XapaKkTEepUCTHKHU CPeJl, BAMSIONIMX Ha JOCTH)XXCHHE 3HaYeHUH [TapaMeTPoB mpouecca
BHYTPH KOHTPOJIGHBIX TpaHML, IpPH HPOH3BOJACTBE MHTETPAIBHBIX CXEM C
HaHOpa3MEepPHBIMH [IPOEKTHBIMH HOpMaMHU

OnacHble 1 BpCIHEBIC CBOMCTBa HCIIOJIB3YEMBIX arp€CCUBHBIX CpCI AJIA ITPOU3BOACTBA
HMHTCIpaJIbHBIX CXCM C HAHOPAa3MCPHLIMH IIPOCKTHBIMH HOpPMAaMH

HpI/IHHI/IHLI 06paIIICHI/IH C OITAaCHBIMH H arp€CCUBHBIMH TCXHOJIOTHUYCCKUMH CpEIaMH
B [TPOU3BOACTBE UHTErpAJIbHBIX CXE€M C HAHOpPasMEPHBIMH NIPOCKTHBIMH HOpMaMH

[Tnan ge#icTBUi NpH OTKIIOHEHUH MapaMeTPOB MPOLIECCOB B 30HE OTBETCTBEHHOCTH
CHeNMATNCTa I[IPU TPOU3BOACTBE HHTETPAIBHBIX CXEM C HAHOPa3MEPHBIMH
MPOEKTHBIMH HOPMaMH

KoHcTpykuus monynpoBoJHAKOBBIX TPUOOPOB M (PH3NUECKHUE OCHOBEI HX PabOTHI

OCHOBBI CXeMOTEXHUKH HHTET PAIIbHBIX CXEM

OU3UKO-XUMHUYECKUE M TEXHOJIIOTHUECKUE OCHOBBI POU3BOICTBEHHBIX MTPOIECCOB H
rapaMeTpOB MUKPO- U HAHO3JIEKTPOHUKHU

OCHOBBl KOHCTPYKIIMM M HPHHLUMIBL paboThl 00OpYyAOBaHUS Uil pealu3aliu
6a30BBIX NPOIIECCOB MUKPOIIEKTPOHUKH

OCHOBBI METPOJIOTHH M I[PUHLUUIBI pabOTBl H3MEPHUTEIBHOIO O0OpYy/IOBaHUS,
UCHOJIb3YEMOr0 B MUKPORJIEKTPOHHUKE

OCHOBBI TEXHOJIOTMM IPOM3BOJCTBA HMHTErPAJIbHBIX MHMKPOCXEM (TPaH3UCTOPHBIH
LUK, MK GOPMHPOBAHUSA CHIEHCEPOB, LMK METAJUTH3ALMH)

HaHOpPa3sMEPHBIX HpI/I60p0B H HHTCTpPAJIBHbBIX CXEM

CnocoOs1 ynpaBJICHHUsIT OCHOBHBIMH IIapaMETpaMH IIpolecca H3TrOTOBJICHUA

[Ipouemypsl KOHTPOJIS MapaMeTPOB MPOLIecca H3rOTOBJICHUS HAaHOPa3MePHBIX
npHOOPOB U HHTETPATEHBIX CXEM

KpI/ITepI/II/I rOAHOCTH 1J1s1 HOBTOPHOT'O UCIIOJIb30BaHUA pECTABpAllHOHHBIX IIACTHH

WMHOCTpaHHBIN SI3BIK HE HIDKE IIEPBOTO CPEAHET0 YPOBHS BIAICHUS S3BIKOM

[opsimox oka3aHus EPBOi MOMOIIM IOCTPAIABHIEMY Ha IIPOH3BOJICTBE

Jlpyrue
XapaKTCPHUCTUKH
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TpyAoBasi pyHKIHA

[onnepxxka U ONTUMHU3ALKS CYLIECTBYIOIIUX
Havmenosanye | TEXHOTOTHUECKHX MPOLECCOB K HEOOXOIMMBIX PEXHMOB Kon | B VpoBeHb 6

IPOU3BOACTBA HAHOPA3MEPHBIX MOIYIPOBOAHUKOBBIX KBau(uKaluH
HpUOOPOB U MHTETPAIBHBIX CXEM

' Bo3amoxHBIe Nnxenep-texnodor Il kareropuu

HaMMEHOBaHHUs Texnonor 1o Mpou3BOACTBY HAHOPa3MEPHBIX HHTerpabHBIX cxeM III kareropuu

| IOJDKHOCTE, CnenuanucTt 1o Npou3BOACTBY HAHOPa3MEPHBIX HHTerpaibHbIX cxeM Il kareropuu

’ npodeccuit

| pabounx

ITytu nocTrxeHus

KBasTuuKau

ObpazoBaHue u

Bricinee oOpa3zoBanue — OakaiaBpuar

obyuenue WA

Bricuiee oOpa3zoBanue — Maructparypa
Onsit He MeHee oHOTO rojia Ha HH)KEHEPHBIX JTOJDKHOCTAX B 00JIaCTH TEXHOJIOTHH
HpaKTHYeCKOii IIPOM3BOICTBA HAHOPA3MEPHBIX HHTETPATBHBIX CXEM IIPH HAJTMYUH BBICIIIETO
paboThI obpa3zoBaHus — OakaiaBpuar

Oco6ble ycnoBus

Hpoxomenue 00M3aTENBHBIX NNpEABAPUTEIILHBIX U NEPHOANYCCKIX MEAUITUHCKHUX

JOMycKa K OCMOTpPOB

pabote ITpoxoxnenue oOyueHus o oxpaHe TpyJa U NPOBEPKH 3HaHKS TpeOOBaHUI
OXpaHbI Tpyza

Hpyrue Pexomennyercs fononHuTenbHOE NpodeccuoHaIbHOE 00pa3oBaHUe — IPOIPAMMBbI

XapaKTEPUCTUKH  ITOBBIIICHHS KBATH(UKAIIMH, IPOrpaMMbI TIPO(eCCHOHATIBHOM MepenoAroTOBKH He

PEXKE YEM OJIUH pa3 B IIATH JIET

CnpaBouHas uHbopMarys

HaumenoBaHue Ko HanMeHoBaHMe HayanbHOM rPyINbL, JOTHKHOCTH, TIPOQecCun
JOKYMEHTa WM CHEHUATLHOCTH, HANPaBJICHUS MOATOTOBKU
OK3 2141 WuxeHepbl B IPOMBIIUIEHHOCTH U Ha MIPOU3BOACTBE
EKC - HnxeHep-TexXHOJIOT (TEXHOJIOT)
OKIIATP 201562 HUnxenep-TexHoor
[lepeunun BO 25.01.6.0 DJeKTpOHHUKa
25.01.7.1 IJNEeKTPOHUKA

3.2.1. TpyaoBas pyHKUHA

Pa3paboTka MUKpOMapIIpyTOB U COIIPOBOXIACHHE

THIIOBOTO MapUIPyTa H3rOTOBJICHHUS YpoBeHs
HaumeHoBaHue Koa B/01.6 | (noayposeHb)

HaHOPa3MEPHBIX NPHOOPOB U HHTErPAITLHBIX - ——

CXEM |
TpynoBbie KOHTpOJIb TapaMeTPOB CTPYKTYP H CIOEB HHTEIPAIBHBIX CXEM IOCHE HPOBEICHUS
JeiCTBHS TEXHOJIOTHYECKHX OTEPaALHiA

OtcnexxuBanue coOJIOJEHHs OlepaTopaMH TpaBMia BEIOOpa pabOYHX MapTHH s
ITPOBE/IEHUS] TEXHOJIOIMYECKUX OIlepalyii B MPOU3BOACTBE MHTETPATLHBIX CXEM C
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HaHOPa3MEPHBIMHU NPOEKTHBIMA HOpMaMHu

Ompenenenue onepauui, HIPUBEIIINX K OTKIOHEHHIO MApaMeTpOB TOTOBOrO
u3fieimsl, OpaKy WM yYMEHBLIEHHIO BBIXOJA TOAHBIX M3JEIMH B IIPOM3BOJICTBE
UHTETPAJIBHBIX CXEM C HAHOPa3MEPHBIMH MPOEKTHHIMH HOpMaMHU

Heobxoaumsie
YMEHHSA

H3mepsaTs snekTpodr3nteckue napaMeTpbl GOPMHPYEMBIX HaHOPA3MEPHBIX CJIOEB U
u3aenui

KontponupoBath BpeMeHHOH TIpadUK NPOXOXKACHHS MapTHi IUIACTHH IO
TEXHOJIOTHYECKOMY MaplIPyTy B LHUKJIAX IPOU3BOJCTBA HMHTETPAIBHBIX CXEM C
HaHOpPa3MEPHBIMU [IPOEKTHBIMH HOPMaMH

Paborate ¢ mporpaMMHBIM obecHeYEeHMEM AN aHAM3a PE3yNbTaTOB M3MEPEHHI
HapamMeTpoB NPOLECCOB B IPOU3BOACTBE MHTETPATBHBIX CXEM C HAaHOPa3MEPHBIMH
IPOEKTHBIMH HOPMaMH

Pabotatp ¢ KOHTPOJBHO-U3MECPUTCIIBHBIM 060py2[0BaHI/ICM IIpAU IMPOU3BOJCTBE
MHTCIPAJIBHBIX CXEM ¢ HAHOPA3MEPHBIMU IMMPOCKTHBIMHA HOPMaMHU

PaGotate Ha TEXHOJOrHYECKOM OOOpPYIOBaHHH II0 CBOEMY MNpOQHIIO IIpH
HPOM3BOJICTBE HHTEIPAJIbHBIX CXEM C HAHOPA3MEPHBIMU MPOEKTHHIMH HOPMaMHu

AHEUII/ISI/IpOBaTB TEXHOJIOTHYECKU I IIpouecc B 30HC OTBCTCTBCHHOCTH, BKIIIOYas
HCO6XOL[I/IMLIC YCJIOBHA €0 IIPOBCACHUSA, BIUAHHUE TEXHOJIOTHYCCKHX NTapaMETPOB Ha
Ka4€CTBO ITPOBCACHHUA IMpoHecca

Oxka3bIBaTh NEPBYIO MOMOLIH IOCTPAAABIIEMY Ha MPOU3BOJICTBE

Heob6xoaumeie
3HAHUSA

Ky.lIBTypa OPOU3BOACTBA M BAKYYMHas THTHCHA B IIPOM3BOACTBE HHTECIPAJIBHBIX CXEM
C HAHOPa3MCPHBIMHU NIPOCKTHBIMH HOPpMaMH

I/IHOCTpaHHBIﬁ A3BLIK HE HUXKE NEPBOr0 CPEAHEI0 YPOBHA BJIaJCHHS SA3bIKOM

TexHomoruveckuit  perjnameHT o00paboTku mnapTHif  paGovMX IUIACTUH  IIPH
IPOM3BOJCTBE HHTErPANBHBIX CXEM C HAHOPa3MEPHBIMH HPOSKTHHIMH HOPMaMu

OCHOBHBIE IPUHIUTILI Pa3pabOTKH TEXHOIOIHYECKOM JIOKYMEHTAaIlM} 1 BHECCHUS
H3MEHEHHH B Hee

YCTpOHCTBO M IPUHIUII PabOTHI TEXHOJIOTMYECKOT0 M KOHTPOJIBHO-U3MEPUTENLHOIO
00opynoBaHUs O IPOM3BOJACTBA HHTErPATbHBIX CXEM C HaHOPa3MEPHBEIMH
IPOEKTHBIMH HOpPMaMH

PernamenTsl, cTaHAapThl OpraHU3allHM N0 TEXHHKE O€30MaCHOCTH, BaKyyMHOM
TMTHCHE M YUCTHIM 30HaM Ui I[IPOM3BOACTBA HHTETPAIBHBIX CXEM C
HaHOpa3MEPHBIMH NPOEKTHHIMH HOPMaMH

IIpouenypsl KOHTpOIIS HAPTHH paboYHX IUIACTUH, TPOXOIAIIMX 10 MAPLIPYTY
H3TOTOBJICHHS HHTETPAJILHBIX CXEM C HAHOPa3MEPHBIMH IPOEKTHHIMH HOPMaMH

TpeGoBaHust onepanMOHHBIX, MAapUIPYTHBIX W KOHTPOJIBHBIX KapT IPOM3BOACTBA
HHTETPaJIbHBIX CXEM C HAHOPa3MEPHBIMHU HPOEKTHHIMH HOPMaMHU

OKCITyaTallMOHHbIE XapaKTEPUCTHKU KOHTPOJIBHO-U3MEPUTEIBHOIO 000y 10BaHMs
P IPOHU3BOJICTBE HHTETPATIBHBIX CXEM C HAHOPa3MEPHBLIMHU MMPOEKTHLIME HOPMaMH

KoHcTpyknus nojynpoBoIHUKOBBIX IPHOOPOB M (GDU3MYECKHE OCHOBEI X PabOTHI

OCHOBBI CXEMOTEXHHKH HHTCIpaJIbHBEIX CXEM

OU3NKO-XUMHYECKHE H TEXHOJIOTHYECKHE OCHOBBI MMPOU3BOACTBCHHBIX NPOLECCOB N
I1apaMCTPOB MUKPO- 1 HAHOJJICKTPOHHUKH

OcCHOBBI KOHCTPYKUHHM M IPHHIUNB! paboTel 0GOPYIOBaHHS IS pealM3alHH
6a30BbIX IPOLIECCOB MUKPOIJICKTPOHUKH

OcHOBEI MCETPOJIOTHM H NPHHIHAIIBI pa6OTLI HU3MEPUTEJIBHOTO 060py,u013aHns1,
HUCIIOJIL3YCMOI'0 B MUKPO3JIEKTPOHHUKE

OCHOBBI TEXHOJIOTHH IPOMU3BOACTBA HHTErPAJIbHBIX MHKPOCXEM (TPaH3HMCTOPHBIHA
IUKJI, TAKT GOPMHUPOBAHUS CIICHCEPOB, MK META/UIN3AIMH )

ITapameTpn! pa3paboTKH TEXHOJOTMUECKUX IPOIIECCOB H3TOTOBIEHHUS
HaHOPa3MEPHBIX NPUOOPOB M UHTETPAILHBIX CXEM
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Crnocobbl  ympaBiaeHHS OCHOBHBIMH IapaMeTpaMH IIpolecca H3rOTOBJICHHS
HaHOPa3MEPHBIX TPUOOPOB U UHTETPATBHBIX CXEM

[Tpoueaypel KOHTPOIIS TAPAMETPOB MPOLIECCA H3TOTOBJICHUS HAHOPA3MEPHBIX
IpHOOPOB U MHTErPAJIBHBIX CXEM

ITopsimok oka3aHus NepBOi MOMOILH [TOCTPaJABLIEMY Ha IPOM3BOICTBE

Hpyrue
XapaKTEePUCTUKU

3.2.2. TpynoBas pyHKIUA

HaumeHoBaHue

KOHTpOJIb pe3ynbTaToB MpOBEACHUS
TEXHOJIOTMYECKHX OIlepallkil IPOU3BOACTBA
HHTETPAIBHBIX CXEM C UCTIOL30BAHHEM
HAHOTEXHOJIOTHIA

| Yposens
Kon | B/02.6 | (momyposens) = 6
| KBaM(UKAUMH

i
i
H

Tpynoseie
JeUCTBUS

anaBneHHe TCXHOJIOTHYCCKUMH napamMeTpamMu onepaum‘/'l IIPOU3BOJICTBA
HHTCIDAJILHBIX CXEM C HAHOPAa3sMEPHBIMHU ITPOCKTHBIMU HOPMaMM

KoHTposp AeATeNbHOCTH ONEpaTOpOB U COOMIOACHHS HMMH IpPaBHJI IPOBEACHHS
TEXHOJIOTHYECKAX U KOHTPOJIBHBIX ONlepaluid, TPAHCIIOPTHPOBKH NapTHH H3IAEIHii
IIPY TIIPOU3BOJICTBE HHTETPAJIbHBIX CXEM C HAHOPa3MEPHBIMH TPOCKTHBLIMH HOpMaMH

Onpeﬂenenne H YCTpaHCHHC NPUYNH OTKIIOHCHHA IMapaMCTPOB TCXHOJIOTHYECKUX
onepaunf/i OT 3alaHHBIX IPH MPOU3BOACTBC HHTETPAIIBHBIX CXEM C HAHOPA3ZMEPHBIMH
MIPOCKTHLEIMH HOpMaMH

PazpaboTka npennoxeHuii o KOPPEKTHPOBKE IUIAHOB ACHCTBHH IIPU OTKIOHEHHSX,
BO3ZHHKAIOIIMX IIpH NPOM3BOJCTBE HMHTETPAIBHBIX CXEM C HAaHOpa3MEPHBIMH
HIPOEKTHBIMH HOPMAMH

BeInmosiHeHHe TECTOB aTTeCTallUM TEXHOJIOTHYECKOTO 000PYA0BaHUs, HAXOAAIIErOCs
B 30HC OTBETCTBEHHOCTH, IIpH IIPOM3BOJACTBE MHTErPAIbHBIX CXEM C
HAaHOPa3MEPHBIMH IIPOEKTHBIMU HOpMaMHU

Pa3paboTka npeanoxeHuit 0 BHEIPEHHH Mep MO ONTHMHU3AIMHU, VIYUYIIEHHIO pabOThI
U CHIXXKCHHIO OJKCIUTyaTallMOHHBIX 3aTpaT TEXHOJIOTHYECKOro oOOpyIoBaHHS Ha
OCHOBE aHaJIN3a IPOLECCa IPOM3BOJCTBA UHTETPATIBHBIX CXEM ¢ HaHOPa3MEPHBIMHE
HPOCKTHBIMH HOPMaMH

B3aumoneiictBue C COTpyIHHMKaMH TEXHOJIOTHYECKOTO OTIE/Ia M OTHAENA 110
00CIIy)KMBaHUIO TEXHOJOIHYECKOro O0OpYIOBAaHHA MO BOIMpocaM o00paboTKU
pabounx mapTHH MHTErpajbHBIX CXEM C HAaHOpPa3MEPHBIMH IPOEKTHBLIMH HOPMaMH,
BBIIIOJIHEHUST 3KCIEPUMEHTOB, pa3pabOTKU HOBBIX PEUENTOB TEXHOJOTHYECKUX
IIPOLIECCOB, BLIACHEHUS MIPUYMH cOOS IPU MPOBEACHHH TEXHOJIOTHYECKOH ONepaluu
wi pabote 060pya0oBaHUA

HccnenoBanne BO3MOXKHBIX OTKJIOHEHHMH B IMPOHM3BOJCTBE MHTCIPAIBHBIX CXEM C
HaHOPpa3sMEPHBIMU NNPOCKTHBIMHU HOPMaMH OT 3aJaHHBIX TCXHHYCCKHX nmapamMeTpoB U
XapaKTEePUCTHK, ¥ (GOpPMUPOBaHHE NUCEMEHHBIX OTYETOB O BHIABIEHHBIX OIIHOKAX

IToaroroBka npezuloxcennﬁ O KPaTKOCPO4YHbBIX U AOJIOCPOYHBIX KOPPEKTHPYIOMIHUX
JEHCTBUAX IIpHU BBISABJICHHH pacxomeﬂnﬁ B MMPOHU3BOACTBE MHTEIPAIBHBIX CXEM C
HaHOPasMEPHLIMHU NPOCKTHBIMU HOPMaMH

OcylecTBIEHHE TEXHOJIOTMYECKOTO Haq30pa 3a BBITOJIHEHHEM TEXHOJIOTHYECKHX
olnepalui pH IPON3BOACTBE HHTETPATILHBIX CXEM C HAHOPA3MEPHBIMH IIPOSKTHHIMH
HOpMamu

HeobOxomuMeie
yMEHHUS

H3Mmepars snexTpodpusndeckue mapameTpsl GopMHPYEMBIX HAHOPA3MEPHBIX CI0EB U
U3 IHi

[Ipon3BoiuTs aHaIM3 MW ONPEAENATh NPUYHUHBI OTKJIOHCHHS MApaMEeTPOB
TEXHOJIOTHYECKUX ONEepallMii HpH TNpPOM3BOACTBE HHTETPAIBHBEIX CXEM ¢
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HaHOPasMEPHLIMHA NPOCKTHLIMH HOpMAaMH

PaGorate ¢ IlOK}’MeHTaHI/ICﬁ AL IIPOU3BOJACTBA HMHTEIPAIBHBIX CXEM C
HaHOPA3sMCPHBIMU IIPOCKTHEIMU HOPMAMHU

PaGorarb ¢ KOHTpPOJBHO-U3MEPUTENIBHBIM 000PYIOBaHHEM, HCIIOJIL3YEMBIM B
HAHOJ3JIEKTPOHHUKE

PaGoTaTh B KauecTBe oneparopa Ha TCXHOJIOTHYECKOM oGopynosaHI/m, HaxoJsAmeMcCs
B 30HC OTBCTCTBCHHOCTH, IIpHu ITPOU3BOACTBE HHTCIpaJIBHBIX  CXEM C
HAaHOPasMCPHBIMH NNPOCKTHBIMU HOpMaMH

AHaJII/I3I/IpOBaTL TEXHOJOTHYECKHU M mponecc B 30HE OTBCTCTBCHHOCTH, BKIIIOYAs
H€O6XOI[I/IMBIC YCIIOBUA €T0 ITPOBEACHUS, BIUAHUEC TCXHOJIOTUICCKUX [TapaMeTpOB Ha
KauC€CTBO IIPOBEACHH ITponccca

Oxa3kpIBaTh NECPBYIO MOMOIIBL NOCTpAdaBIIEMYy Ha IIPOU3BOACTBE

Heo6xoaumeie
3HAHUSA

Kyanypa IpOU3BOACTBA H BAKYYMHas TMT'MCHA B IIPOU3BOACTBE HHTCTPAJIBHBIX CXEM
C HAHOPasMCPHBIMHU IIPOCKTHBIMU HOpMaMH

WHocTpanHHBIN S3BIK HE HM)KE NEPBOTO CPEIHETO YPOBHS BJIAJIEHUS I3BIKOM

TexHomorunyeckue PEXKUMBI pa6OTLI 060py11013aHnﬂ JJIsL IIpOU3BOACTBA
HHTETPAIBHLIX CXCM C HAHOPA3MEPHBIMHU IIPOCKTHBIMU HOpMaMH

PernameHnThl u CTaHJApThl OPraHHU3allMHd 10 TEXHHKE 6630HaCHOCTI/I, BaKYYMHOﬁ
THTHEHE W YHUCTBIM TIIPOHU3BOACTBCHHLIM IIOMCIICHHUAM NI TIPOHU3BOJACTBA
HHTCTPAJIBHBIX CXCM ¢ HAHOPA3MECPHBIMH IIPOCKTHLIMY HOpMaMH

[TapameTps! KOHTpONS MapTHH paboYNX MJIACTHH HOCIE IPOBEACHUS
TEXHOJIOTHYECKUX ONepauuii IIpyU IPOU3BOJICTBE HHTETPATBHBIX CXEM C
HAHOPa3MEPHBIMH ITPOEKTHBIMH HOPMaMU

[TporpammHoe obecnieueHue JUIs aHaIH3a Pe3y/IbTaTOB U3MEPEHHUH MapaMeTpoB NpH
HPOU3BOCTBE HHTETPAJILHBIX CXEM C HAHOPa3MEPHBIMH IPOEKTHHIMH HOPMAMH

OcHOBHBIC IPUHIMITHL Pa3padOTKU TEXHOJOTHYECKOW JOKYMEHTAIIUH U BHECCHHUS
U3MEHEHHH B Hee

YCTpOﬁCTBO U ITpUHIOUIT pa60TI>I TEXHOJIOTHYECKOI'0 H KOHTPOJIBHO-U3MECPUTEJIIBHOT'O
O6OPYIIOBaHI/I$I A IIPpOU3BOJICTBA HHTErpalibHbIX CXEM C HaHOpasMEpHBIMHU
NPpOCKTHBIMH HOpMaMH

TpC6OBaHI/I$I OIICPAITAOHHDBIX, MAPIIPYTHBIX U KOHTPOJIBHBIX KapT HA H3ACIHC NJIA
IIPOU3BOACTBA UHTCTPAJIBHBIX CXEM C HAHOPA3SMCPHEIMHU ITPOCKTHEIMH HOPMaMH

Tunuaaeie NIPUIKMHEBI MOABJICHUA HECOOTBETCTBUH npu 06pa60TKC OpPOAYKIMH Ha
060pyI[OBaHI/II/I AJis1T ITPpOU3BOACTBA HHTETPAJIBHBIX CXEM C HaHOpasMCPHBIMH
HNPOCKTHBIMH HOpMaMH B 30HC OTBCTCTBEHHOCTH

9KCHJ’IyaTaIII/IOHHI>IC XapaKTEPUCTHUKN KOHTPOJIbHO-U3MEPUTEJIBHOT'O o6opy11013aH1/I;1
ITPpH IPOU3BOJACTBC HHTCI'PAJIBHBIX CXEM C HAHOPA3SMCPHBIMHU IIPOCKTHBIMHA HOpMaMHu

KoHcTpykuus noiaynpoBoJHUKOBBIX MPUOOPOB U GU3NUECKHE OCHOBEI MX pabOTHI

OCHOBEI CXeMOTEXHHKH HHTETIPAJIbHBIX CXEM

PDU3HKO-XHUMHYECKHE H TEXHOJIOTHYECKHE OCHOBBI NPOU3BOACTBCHHLIX ITPOLICCCOB H
MapaMeTpoB MUKPO- H HAHOJJICKTPOHUKH

OcCHOBBl KOHCTPYKUHH M HpUHIHUNBI paboThl oOopymoBaHUs MJIsl peald3aliu
0a30BbIX IPOLIECCOB MUKPOIIEKTPOHUKU

OCHOBBI METPOJIOTHM M TIPHHLMNBL paboThl H3MEPUTENBHOTO 000pyJOoBaHH,
HCIIOJIb3yEMOI0 B MUKPO3JIEKTPOHHKE

OCHOBBI TEXHOJIO'MH IPOM3BOJCTBA MHTErPAIBHBIX MHUKPOCXEM (TpaH3UCTOPHBIM
UK, UK (POPMUPOBAHUS CIIelicepoB, MK METAJUTH3ALIUN)

ITapameTpsl pa3pabOTKH TEXHOIOTHYECKUX MPOLECCOB H3TOTOBICHMS
HaHOPa3MEPHBIX IPHOOPOB U MHTETPAIBHBIX CXEM

CriocoObl ~ yripaBiieHHS. OCHOBHBIMHU IIapaMeTpaMH Ipolecca H3TrOTOBJICHHS
HAHOPa3MEPHBIX TPUOOPOB U MHTETPATHHBIX CXEM
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[Ipouenypsl KOHTPOJS MapaMeTPOB IIPOLiecca U3rOTOBICHUSI HAHOPa3MEPHBIX
nprOOPOB U MHTETPAIBLHBIX CXEM

HOpHI[OK OKa3aHHs HepBOﬁ IIOMOIIH IMOCTpagaBIIEMY Ha IPOU3BOJACTBE

Hpyrue
XapaKTEPUCTUKH

3.2.3. TpynoBan ¢pynkuus

. [logaepka ¥ ONTHMHU3ALUA CYLIECTBYIOIUX !
|
| TEXHOJOTMYECKHX IPOIIECCOB H HEOOXOAUMBIX |

HanMeHoBaHue |

| PEXKMMOB IIPOM3BOJICTBA HHTEIPATILHBIX CXEM C
| MCTIOJIb30BaHHEM HAaHOTEXHOJIOTHit %

VposeHo |
B/03.6  (monyposens) | 6

KBaTH(HUKALMY |

Kon

TpynoBeie
AercTBHS

COop wmarepuaJioB M MOArOTOBKA MCXOMHOH HHGpOpMamUU Ui TEXHUYECKUX
3aKTIOYEeHHH TI0 IpobiieMaM MPOU3BOACTBA HHTETPAJILHBIX CXEM C HAHOPa3MEPHBIMHU
MPOEKTHHIMU HOPMaMH

[TpoBepka npaBMIBHOCTH 3aNIOJHEHUS KOHTPOJBHBIX JIUCTKOB U KOHTPOJBLHEBIX KapT
orneparopaMd IIp¥ NPOM3BOACTBE MHTETPAIBHBIX CXEM C HAHOPa3MEPHBIMHU
HPOEKTHBIMU HOPMaMH

[loaroToBka OTYETOB MO CTAaTUCTHYECKOMY AaHAIM3y [apaMeTpoB paboThl
TEXHOJIOTUYECKOTO OOOpYIOBaHHUS JJs IPOU3BOICTBA HWHTErPABHBIX CXEM C
HAaHOPa3MEPHBIMU MIPOEKTHHIMH HOpMaMu

ITpoBepka ouboK, PErUCTPUPYEMBIX IIPOTrPaMMHBIM obecrnieueHneM
TEXHOJIOrH4ecKoro 000pyA0BaHUs MPH BBINOJIHEHUH pabodero nukiia

HpOBepKa MMPaBUJIbHOCTH 3allOJIHCHHS COITPOBOJAMTCIILHBIX JIMCTOB IIPH BLIABJICHHH
NPUYHUH OTKJIOHCHHS IIapaMCETpOB TEXHOJIOTMYECKOH OIICpalluu IIpH ITPOM3BOJACTBEC
HHTCTPAJIBHBIX CXEM € HAHOPA3MCPHBIMH ITPOCKTHLIMHA HOPMaMU

Buecenue npezmoxceﬂnﬁ 110 U3MECHECHHIO TEXHOJIOTHYCCKOMI AOKYMCHTAlIUN

BHeceHne npemiokeHHH 110 M3MEHECHHMIO IUIAHOB JCHCTBHH IIPH OTKJIOHEHHUSX,
BO3HHUKAIOLIMX B MPOIIECCe TPOU3BOACTBA UHTETPAIBHBIX CXEM C HAHOPa3MEPHBIMH
MIPOEKTHBIMH HOpMaM#

BeisiBnieHne mpuyuH Opaka, pa3paboTKa pPEeKOMEHJAUMH 10 WX YCTPAaHEHUIO H
MPEIYTPESKACHUIO TP MPOU3BOJACTBE HHTETPATbHBIX CXEM C HaHOPa3MEpHBIMH
MPOEKTHBIMH HOpMaMu

PabGota ¢ mpoaykuueii: BBIOJIHEHUWE IUIAHOB ACHCTBHIl NpPH OTKJIIOHEHHH OT
33JJaHHBIX TEXHUYECKUX HapaMeTpoB HpU NPOHU3BOACTBE HMHTErPAbHBIX CXEM C
HAaHOpPa3MEpPHBIMH TPOCKTHHIMH HOPMAaMH, CIHOCOOHBIX MOBIHATH Ha KauecTBO
OPOAYKIMH, BBIMOJIHEHUE pa3pElIEHHBIX pPEeCTaBpallHOHHBIX MEpPONPUATUHR U
ornepanuii, MOATOTOBKA 3aKIIOYEHHSA O MpPUYHHE OTKJIOHEHHUS OT 3aJaHHBIX
rapaMeTpoB

HeoOxoauMmele
yMEHHS

[InanupoBaTe mpollecChl OpraHu3zanuu, cbopa M 000OIIEHUS] CTATHCTHUYECKUX
JIAHHBIX I TIOATOTOBKH OTYETA 110 aTTECTAlUIM TEXHOJOTHUECKOro 000py0BaHuUs
JUTS IPON3BO/ICTBA HHTETPAIBHBIX CXEM C HAHOPa3MEPHBIMHU NPOEKTHHIMH HOpMaMHu

AHaHPI3Hp0BaTB BOCITPOU3BOAUMOCTD TCEXHOJTOTHYCCKHUX ITpoLeCcCcoOB Ha
060pyn0BaHm1, HaxogdmeMess B 30HC OTBCTCTBCHHOCTH CHCHHUAINCTOB, IIpH
IIPOU3BOJACTBC MHTCIPAJIBHBIX CXEM C HaHOpa3sMEPHBIMHU ITPOCKTHBEIMU HOPpMaMU

BuIBIATH IIPpUYNHBI BbIXOaa 3a KOHTPOJIBHBIC rpaHHuIlbI napaMeTpoB
TEXHOJOTHYCCKOI'O O60pyI[OBaHI/I$I JJI1 IPOU3BOACTBA HHTEIpaJIbHBIX CXEM C
HaHOpasMEPHLIMHU MPOCKTHBLIMH HOpMAaMH

PaGotarh B CTaHZAPTHBHIX KOMIIBIOTEpHBIX MporpamMmax s oOpaboTku
CTaTUCTHYECKUX JAHHBIX TEXHOJOIMYECKHUX IPOLIECCOB IPOMU3BOJACTBA HM3ACIUIN
HAHODIIEKTPOHUKH
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AHayM3MpOBaTh MapaMeTPUUYECKHE 3aBUCUMOCTH  BXOJAHBIX M BBIXOIHBIX
XapaKTEPUCTHK TEXHOJOIMYECKOro Mpoliecca, NPOBEAEHHE KOTOPOro BBINOIHIETCS
IIPH €r0 MOJCPHHU3AIMHU WK pa3paboTKe HOBOTO Ipolecca
OnepaTdBHO  BBIIBISITH ~ TEXHOJIOTMYECKHE MPOOJIeMbl, BO3HHKalOIME Ha
TEXHOJOTHYECKOM OOOpYAOBaHUM B 30HE OTBETCTBEHHOCTH CIEUHAJIUCTa MpPU
IIPOM3BOJICTBE MHTErPAJILHBIX CXEM C HAHOPa3MEPHBIMU IPOEKTHBIMH HOpMaMH
dopMyTUpoOBaTh MNpPEUIOKEHUS MO YIYYIIEHHIO TEXHOJOIHMYECKUX IIPOLECCOB,
NPEeAYNPeXACHUI0O M JIMKBUJALUUM Opaka B IIPOM3BOACTBE HAHOPA3MEPHBIX
HUHTETPAIbHBIX CXEM
Oxa3bIBaTh MEPBYIO MOMOIIb TOCTPAAABIIEMY Ha IPOU3BOJICTBE

HeoOxomumpie | KynbTypa mpoM3BOJCTBAa M BaKyyMHAasi TMTHEHA B IPOM3BOJICTBE HHTErPAJIBHBIX CXEM

3HaHUSA C HaHOPa3MEPHBIMU TPOEKTHHIMH HOPMaMH
OCHOBHEBIE AapPaMETPHIECKHUE 3aBUCMMOCTH TEXHOJIOTMUECKUX IIPOIIECCOB
DKCIUTyaTallMOHHBIE  XapaKTepHUCTHKH  TEXHOJOTMYECKOro o0OpydoBaHUS U
HEOOXOIUMOM OCHACTKH, HAXOSAIIMUXCS B 30HE OTBETCTBEHHOCTH CIIELMAIIMCTA, IIPH
IPOM3BO/ICTBE HHTETPAILHBIX CXEM C HAHOPa3MEPHBIMHU IPOEKTHBIMH HOPMaMH
Buap! gehekTOB, BO3HUKAIOIIUX MOCTE IPOBE/ICHUS TEXHOJIOTHYECKOH olepaliii Ha
TEXHOJOTHYECKOM OOOpYJIOBaHMM B 30HE OTBETCTBEHHOCTH CHEIMAIUCTa IIpU
MPOU3BOJICTBE HHTETPAILHBIX CXEM C HAHOPa3MEPHBLIMU ITPOEKTHBIMUA HOpPMaMH
Bo3Mo)kHBIE TNPUYMHBI OTKJIOHEHUU [apaMeTpOB TEXHOJOTHYECKUX IIPOLIECCOB,
NpOBOJUMBIX Ha OOOpPYAOBaHMM B 30HE OTBETCTBEHHOCTH CIIELHAIMCTA IIPU
IPOM3BOICTBE MHTETPAIBHBIX CXEM C HAHOPa3MEPHBIMHU NIPOEKTHBIMH HOpMaMH
MeToapl aTTECTallMk U OLEHKU BOCHPOU3BOJUMOCTH TEXHOJIOTHYECKHX ITPOLECCOB
IPOM3BOJICTBA HAHOPA3MEPHBIX HHTEIPAIBHBIX CXEM
[lporpaMMbl ~ CTaTHCTHYECKOIO  aHaldM3a TEXHOJOTMYECKHMX IIPOLIECCOB B
IPOM3BOACTBE HHTETPAILHBIX CXEM ¢ HAHOPa3MEPHBIMHU NPOEKTHBIMH HOPMaMHt
KoHCTpyKums MOYyIpPOBOIHUKOBEIX IPHOOPOB U (PU3HUECKHE OCHOBHI HX pabOThI
OCHOBBI CXEMOTEXHUKH UHTETPAIBHBIX CXEM
OU3NKO-XUMHYECKHE U TEXHOJIOTHYECKHE OCHOBBI IPOM3BOACTBEHHBIX MPOLIECCOB U
napaMeTpoOB MUKPO- H HAHOJJIEKTPOHHUKH
OCHOBBl KOHCTPYKIHH W TIpUHIUNBL paboTel 00OpyAOBaHMS [UId peanu3aluu
6a30BBIX MPOLECCOB MUKPOIJIEKTPOHUKH
OCHOBBI METPOJIOTHM M TPHHIUNBI PabOThl HU3MEPHUTEIBHOTO 000pYAOBaHHS,
HCIOJIE3YEMOT0 B MUKPOJJIEKTPOHHUKE
VHOCTpaHHBIH S3bIK HE HU)KE NEPBOT0 CPEIHEr0 YPOBHS BIAAEHHS S3BIKOM
[Topsimok oka3zaHUs HEPBON MOMOLIH NTOCTPaJaBIIEMY Ha IIPON3BOJCTBE

Apyrue -

XapaKTEepUCTHKHU

3.2.4. TpynoBas pyHkums

BbrsBiienue rpuiuH Opaka NpH BBHIIOJHEHUH

TEXHOJIOTHYECKHX TPOLIeCCOB U pa3paboTka YposeHsb
HaumenoBanve = KOMIUJIEKCA MEPOIIPUATHM 110 UX YCTPAHEHHIO B Kox B/04.6 (momyposens) | 6
| MPOU3BO/ICTBE HHTETPAIBHBIX CXEM C KpanHguKauun

HCITIOJIb30BAaHHEM HAHOTEXHOJIOTHIA

' Tpynoseie
- neficTBHs

C6op MmarepHaJioB M HOATOTOBKA HCXOAHOH HHGpOpMalMHU I TEXHHYECKUX
3aKJIIOYEHHMI 10 Ipo6IeMaM NPOU3BOJACTBA HHTETPAIbHBIX CXEM C HAHOPAa3MEPHBIMHU
NPOEKTHBIMH HOPMaMH

[TpoBepka NPaBHILHOCTH 3all0JHEHUS KOHTPOJIBHBIX JIACTKOB M KOHTPOIIBHBIX KapT
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oneparopaMu  IIpAd  IMPOU3BOJCTBE HHTECTPAJIBHBIX CXEM C€ HaHOPa3MCPHBIMH
MPOCKTHBIMH HOpPMaMH

IToaroroBka exXeHeIeNbHBIX OTUETOB MO CTATUCTHYECKOMY aHaIM3y I1apaMeTpOB
paboThl TEXHOJNIOTHYECKOT0 000py/10OBaHUS A IPOU3BOACTBA MHTETPAIBHBIX CXEM C
HaHOPa3MEPHBIMH IIPOEKTHBIMH HOPMAMHU

[MpoBepka  ommboOK, PETHCTPHPYEMBIX  IPOTPaMMHBIM obecreueHueM
TEXHOJIOTHYECKOr0  00OpYHOBaHHS TpPH  BBINOJHEHWH  paboyero  IMKIA,
[IPABUJILHOCTH 3aMOJIHEHHSI CONPOBOJMTENBHBIX JIMCTOB NPH BBISBIEHHH NPHUHH
OTKJIOHEHHUSI I[IapaMETPOB TEXHOJIOTMYECKOW omepalMd MpH  MPOU3BOJACTBE
MHTErPAIBHBIX CXEM C HAHOPa3MEPHBIMHU IIPOEKTHBIMH HOPMaMH

Baecenne HpeI[HO)KeHI/Iﬁ 10 U3AMCHCHHUIO B TCXHOJIOTHYCCKYIO NOKYMEHTALHIO H B
I1JIaHbI IlefICTBI/Iﬁ ITpH OTKJIOHCHHAX, BO3HHKAIOLIHUX B IIPOLCCCC ITPOU3BOACTBA
HHTCTPAIIBHBIX CXEM C HAHOPA3MEPHBLIMH IIPOCKTHBIMH HOpMaMH

[IpoBeneHHE SKCHEPUMEHTAIBHBIX IPOLIECCOB B  COOTBETCTBHH C  ILIAHOM
HKCHEPUMEHTOB IO BBIABJICHHIO M aHAIW3y NpHYMH Opaka A pa3paboTKu
peKOMeHAaUid 10 WX YCTPAaHEHHMIO U MpEeAyNpEeXKICHHUIO IPHU IPOHU3BOICTBE
HUHTErPaJIbHBIX CXEM C HAHOPAa3MEPHBIMU [IPOEKTHBIMH HOPMaMH

Pa3paboTka pekoMeHAaluii [0 yCTpaHeHHI0 Opaka B POM3BOACTBE MHTErPAIBHBIX
CXEM C HaHOpa3MepPHBIMU NPOEKTHBIMH HOPMaMH

PaboTa ¢ HecooTBEeTCTBYIOUICH NpPOAYKUMEH: BBINOJIHEHUE IIJIAHOB ACHCTBUN IIPH
OTKJIOHCHHH, BBIIIOJIHEHUE PA3pELICHHBIX IEPEENOK, NOATOTOBKA 3aK/IFOYEHHS 110
MpUYMHE OTKJIOHEHHUS, BO3HHUKLIETO IIPU IIPOM3BOJICTBE HHTETPAIBHBIX CXEM C
HAHOPAa3MEPHBIMU NPOEKTHBIMU HOPMaMH

Heob6xoaumeie
yMEHHS

[I1anupoBaTh Npoilecchl OpraHu3anud, cObopa M 000OIIEHHS CTATHCTUYECKHX
JAHHBIX JJIS MOATOTOBKH OTYETA IO aTTECTAlMM TEXHOJOTHYECKOro o00pya0BaHUs
JUIS IPOM3BOJICTBA HHTETPAJILHBIX CXEM C HAHOPAa3MEPHBIMU [TPOEKTHBIMU HOPMaMH

AHaJ1H3I/IpOBaTI> IIPHTOJHOCTE H BOCIIPOHU3IBOAUMOCTS TCXHOJIOTHICCKHUX IIPOLECCOB
Ha 060py.lIOBaHI/II/I, HaxogAmeMcCsd B 30HC OTBCTCTBCHHOCTH CIICHHATIUCTOB, ITPH
IIPOM3BOACTBE HHTCTPANIBHBIX CXEM C HAHOPA3MCPHLIMHU ITPOCKTHBIMH HOPMAMH

BeBaTs IIpUYWHBI HOTEPH TOYHOCTH TEXHOJIOTHYCCKOI'O 060py11013aH1/151 JJTA
IIPOU3BOACTBA HHTECIPAJIBHBIX CXEM C HAHOPAa3MEPHLIMH IPOCKTHBIMI HOPMAMH

PaGotaTh B CTaHAApPTHBIX KOMIBIOTEPHBIX IIporpaMmax Uil o0paboTku
CTaTHCTHYECKUX JAHHBIX TEXHOJOTHYECKHMX IIPOLECCOB IPOM3BOJACTBA H3JCIHH
HAHOBJICKTPOHUKH

AHaJII/BI/IpOBaTB OCHOBHBIC TCXHOJIOTHYCCKHUE ITAPAMETPHI ITPOLECCOB, pEAIIU3YEMBIX
Ha o6opy,u03aHmI, HaxXogdaImeMCsa B 30HC OTBCTCTBCHHOCTH CII€NUAINACTA, IIPHU
IPOU3BOACTBE HHTCIPAJILHBIX CXEM C HAaHOPa3sMEPHBLIMHU ITPOCKTHBIMH HOpPMAMH

AHaIM3MpOBaTh BIMSHHE PEKUMOB pabOTHI TEXHOJIOTHYECKOro O0OpYJOBaHHS U
UCII0JIb3yEeMOM OCHACTKH Ha KayeCTBO HMPOBEJEHHS TEXHOJIOTMYECKHUX IPOIECCOB
POHM3BOACTBA HHTErPAIBHBIX CXEM ¢ HAHOPAa3MEPHBIMH IPOEKTHBIMH HOPMAMHU

OHepaTI/IBHO BBIIBIIATH TCXHOJOTHYCCKHEC l'IpO6JIeMI>I, BO3HHKAIOMUC Ha
TCXHOJIOTHYCCKOM o6opy/:[0BaH1/m B 30HC OTBCTCTBCHHOCTH CIICHHAIUCTA IMPHU
NPOMU3BOACTBE HHTCTPAJIBHBIX CXEM ¢ HAHOPA3MEPHLIMH NNPOCKTHBIMH HOpMAMH

®opMmynHpoBaTh MPEIIOKEHUSI IO YIYYIICHHIO TEXHOJOTHYECKHX IPOLIECCOB,
OPEAYIPEXKICHUI0O M JIMKBUHAlMM Opaka B INPOM3BOJACTBE HAHOPa3MEPHBIX
HHTETPATHHBIX CXEM

Heobxo1uMele
3HAHUSA

[TapamMeTppl  TEXHOJIOTUYECKHUX IPOLECCOB IPOM3BOACTBA  HAaHOPa3MEPHBIX
HHTETPATHHBIX CXEM Ha BBEPEHHOM TEXHOJIOTHYECKOM 000pYJOBaHUH

BKCHJ'IyaTaI.IHOHHLIC XapakKTCpUCTHUKH  TCXHOJIOTHYCCKOro o60py1103aHI/m n
HCO6XOI[I/IMOI71 OCHACTKH, HAaXO0JAIINXCA B 30HC OTBCTCTBCHHOCTH CIICIMAJINCTA, IIpH
IPOU3BOACTBEC HHTCTPAIBHEIX CXEM C HAHOPA3MEPHBLIMH IIPOCKTHLIMH HOPMAMH

BI/II[LI Ile(beKTOB, BO3HHUKAIOINUX Ha TEXHOJIIOTHYCCKOM o6opy1103a}mu B 30HC
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OTBETCTBEHHOCTH CIIEHHAIMCTAa [PU MPOU3BOJACTBE HHTETPAIBHBIX CXEM C
HaHOPa3MEPHBIMU NPOEKTHBIMH HOPMAMH

TexHoOrH4YeCcKHe (baKTOpBI, BIIMAIOIIME Ha OTKIOHCHHA B TCXHOJJOIHYCCKHX
nmponeccax Ha 06opy1[013aH1/m B 30HC OTBETCTBCHHOCTH CIICLIUAIUCTA [IpH
NPOHU3BOACTBE UHTETPATBHBIX CXEM C HAHOPA3MCPHBIMH IIPOCKTHBIMH HOpMaMH

MCTOI[LI yhpaBlI€HHsI TEXHOJIOTHYECKUMU q)aKTOpaMPI JUIA CHHXXCHHA KOJIHNYICCTBA
OTKHOHCHHﬁ, BO3HHKAIOIIHUX NpH IIPOBEACHHH TCXHOJOTHYECKHUX IPOLCCCOB Ha
o60py)103amm B 30HC OTBCTCTBCHHOCTH CHCHHAIMCTA, IIpPpH MNOPOU3BOACTBC
MHTErpaJIbHBIX CXE€M C HAHOPasMEPHLIMH ITPOCKTHBIMHA HOPMAMH

Mertoapl aHaNIN3a TEXHHIECKOTO YpPOBHA 00BEKTOB TEXHHKH M TEXHOJIOTHH

MCTOIHJI OLCHKH NPUTOJHOCTH U BOCIIPOU3BOJUMOCTH TEXHOJIOTHYCCKUX IIPOLICCCOB
IIPOM3BOACTBA HAHOPA3ZMCPHBIX MHTCTPANILHBIX CXCM

HpOI‘paMMBI CTaTHCTHYCCKOTO aHajin3a TCEXHOJIOTHYCCKUX IIpoueccoB B
TMPOU3BOACTBC HHTCTPAIBHLIX CXEM C HAHOPAa3MEPHLIMH ITPOCKTHBIMHY HOpMaMH

[Tnanbl AeHCTBHM TPH BBISABJICHHM OTKJIOHEHHH OT YCTaHOBJICHHBIX I1apaMeTpOB
TEXHOJIOTHYECKMX  IIPOLIECCOB B  NPOU3BOACTBE HHTEIPAIBHBEIX CXEM C
HaHOPa3MEPHBIMHM IPOEKTHBIMH HOpMaMHU

Jpyrue

XapaKTCPpUCTUKH

3.3. O6o0meHHast TpyAoBas PyHKIHA

ObecneyeHne GpyHKIIHOHUPOBAHUSI POU3BOACTBA
HHTETPAIBHBIX CXEM C UCIIOJIb30BAHUEM

C YposeHb

HaumenoBanue o . Kon
HAaHOTEXHOJIOTHI B COOTBETCTBHH C TEXHOIOTHYECKOM KBanuGuKauun
AOKyMeHTauwew . b

Bosmoxnsie Wnxxenep-texnoior Il kateropuu

HauMeHOBaHus | TexHoor 10 MPOU3BOJICTBY HAHOPAa3MEPHBIX UHTETpabHBIX cXeM Il kateropuu

JIOJDKHOCTEH, CrienMajMcT 1Mo MPOM3BOACTBY HAHOPa3MEPHBIX MHTErpaibHBIX cxeM Il kareropuu

npogeccuit

pabouux

ITytu moctixeHus KBaTUPUKALMH

O6pazoBaHue n

Briciiee oOpazoBanue — GakalaBpHaT U AOTIOTHUTEIbHOE TPOdeCcCHOHATBHOE

o0y4deHue oOpa3oBaHHe — MPOrpaMMBI TOBBIIIEHHUS KBATH(HKAIH

WIH

Bricuiee o6pazoBaHue — MarucTparypa, Cle{ualIuTeT
OnsiT He MeHee ABYX JIET HA HHXeHEepHBIX JODKHOCTAX III kareropuu B obnactu
MPaKTHYECKOH | TEXHOJOIMH IPOU3BOACTBA HAHOPA3MEPHBIX HHTETPANIEHBIX CXEM
paboThI
Ocobsle ITpoxoxneHue 00A3aTeIbHBIX NPEABAPUTEIBHBIX U NEPUOIHUECKUX MEIUIIMHCKUX
YCJIOBHUS OCMOTpPOB
JIOTIyCKa K ITpoxoxaeHre 0OyUCHHUS 1O OXpaHe TPyJa U MPOBEPKH 3HAHUS TPeOOBaHHM
pabore OXpaHbl TpyAa
Hpyrue PexomeHayeTcs IOMOJHUATENBHOE TpodeccHOHaIbHOE 00pa30BaHKe — POrpaMMBbI
XapaKTEPUCTHKH | MOBBILICHUs KBATH(UKAUU, IPOrpaMMBbl MPOQECCHOHANBHOH IIEPENOATOTOBKH HeE

PEKE Y€M OJMH pa3 B IAThH JICT
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HaumeHnoBanue Kon HanmenoBanue HayaabHOM TPYIBL, JOJDKHOCTH, IPOdeccuu
JIOKYMEHTa UM CIIELUAIBHOCTH, HAMIPABJIEHHUS [TOATOTOBKH
OK3 2141 WHxeHepsl B IPOMBIIITIEHHOCTH U Ha MPOU3BOJICTBE
EKC - HnxeHep-TexHoJ0r (TEXHOJIOT)
OKIIATP 201562 W HxeHep-TexHoI0r
Ilepeunn BO 25.01.6.0 OJNEeKTpOHUKA
25.01.7.1 DJICKTPOHHKA
25.09.7.2 PannosnekTpoHHBIE CHCTEMBI M KOMILIEKCEI

3.3.1. TpyaoBas pyHxuHA

- PelueHue TeXHONOIHYECKHX NPOOIIEM, BO3HHKAIOLIUX
| IIpH IPOBEICHUH PabOYMX MIPOIECCOB H3TOTOBICHHS

HaumeHoBanue |

| MHTETPIbHBIX CXEM C HAHOPa3MEPHBIMH ITPOEKTHBIMH
| HOpMaMu

.~ Vposen» |
Kon | C/01.6 @ (monyposens) 6
: . KBaTUQUKAUUHK f

TpynoBsie
necTBus

Ob6pamieHnss ¢ HECOOTBETCTBYIOIEH HPOAYKIHER COIIacHO TEXHOJOTHYECKOM
HHCTPYKIMH TPM IPOM3BOJACTBE MHTETPATBHBIX CXEM C HAHOPa3sMEPHBIMH
HOPOEKTHLIMH HOPMaMH

BhimojineHne maHa AeHCTBHI IPH OTKIOHEHHWHM IapaMeTpoB pabodero mpoiecca
HpY MPOU3BOJICTBE HHTErPAIIbHEIX CXEM C HAHOPa3MEPHBIMH IPOSKTHHIMH HOPMAaMH

BroimonHeHnne mnaHa JeHCTBUMH TNPH  OTKJIOHEHHMH MapaMeTpoB  aTTeCTAIl[HH
TEXHOJNIOTMYECKOro 0OOpyJOBaHUS MJI IMPOM3BOACTBA HHTETPAIBLHBIX CXEM C
HaHOpPa3MEPHBIMU IPOEKTHBIMH HOpMaMH

Opranunzanus 1 (WIK) IPoBEACHHE pa3pelICHHOM pecTaBpaliy IIACTHH, OMHCAHHOH
B TEXHOJIOTHYECKOH JOKYMEHTALMH, HA IAPTUH C HEMPUEMIIEMOH IE(eKTHOCTRIO IIpH
IPOU3BO/ICTBE HHTEIPAIBLHBIX CXEM ¢ HAHOPa3MEPHBIMH NPOEKTHBIMH HOPMaMH

BzaumopelicTBiE €O CHENMANMCTaMH  TEXHHYECKMX  NOApa3JIeNeHdil Mo
00CITy )XMBaHHIO O0OPYHOBaHUS JUIS IIOMCKA NPHYHAH OTKJIOHEHHS IIapaMeTpOB B
pabote obopyoBaHuS

Heobxoaumeie
yMeHHUs

Per HCTPHPOBATL HECOOTBETCTBHE, BBIIBJICHHOC B IIPOLCCCE IIPOU3BOJCTBA
HHTCTPAJIBHBIX CXCM C HAHOPa3MEPHBIMH MMPOCKTHBIMHM HOpMaMH

Opranu3oBbIBaTh I€PEAENKYy NPOAYKUHH B COOTBETCTBHM € TEXHOJIOIMYECKOMH
HHCTPYKUUEH

Br1aBnaTh IIPAYHHBI OTKJIOHCHUS NAapaMETPOB TCXHOJIOTHYECKOT'O O60pyI[OBaHI/IH

Onpenenars Ha xapraX Ae(EKTHOCTH XapaKTepHble Clie[bl 000pPYAOBaHMs B 30HE
OTBETCTBEHHOCTH ’

Oxa3pIBaTh NEPBYIO HOMOIb MOCTPAAABIIEMY Ha IPOU3BOCTBE

Heo6xonumeie
3HAHHUSI

KynabTypa mpou3BocTBa M BaKyyMHasi THTHEHA B IPOU3BOJICTBE HHTETPATLHBIX CXEM
C HAHOPa3MEPHEIMU IPOEKTHBIMH HOPMaMH

CpenctBa  KOHTpOJII ~ TEXHOJNIOTHMYECKMX  ONEpaudii, NpUMEHSEMBIE B
TEXHOJIOTMYECKOM IPOLIECCE IPOM3BOACTBA HAHOPA3MEPHBIX MHTETPAIBHBIX CXEM

JloxajipHBlE HOPMAaTHBHBIE AKTHI OPraHU3aLKH M0 OPOPMIIEHHIO TEXHOJIOTHIECKOH
JIOKYMEHTALUH JJI IPOU3BOACTBA HHTETPAIbHBIX CXEM C HAHOPa3MEPHBIMH
HPOEKTHBIMU HOpMaMu

OCHOBHBIE IPHHIUNBI Pa3pabOTKH TEXHOJOTHYECKOM JOKYMEHTAIMM U BHECEHUS
U3MEHEHUH B Hee

Y CTpOHCTBO ¥ IPHHIMII PabOTHI TEXHOJIOTHYECKOTO H KOHTPOJIbHO-M3MEPHTENILHOTO
000py/loBaHUS U1l TPOU3BOJACTBA HHTETPANIBHBIX CXE€M C HAHOPa3sMEPHBIMH
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IMPOCKTHBIMKA HOpMAaMH

DOU3HKO-XUMHUYECKHE OCHOBBI TEXHOJIOTHUECKUX onepaunﬁ npu H3roTOBJICHUHN
HAHOPasMEPHBIX HHTCI'PAJIbHBIX CXEM

I/IHOCTpaHHbIﬁ A3BIK HC HHXXE NTIEPBOI'O CPEAHETO YPOBHS BJIAACHUS SA3bIKOM

OcHOBHBIE IPUYHUHBI BO3HHKHOBEHHS NPUBHOCHMOH B pe3yibTaTe NpOBEICHHUS
TEXHOIOIMYECKOH omepalMu Je(pEeKTHOCTH Ha Kaprax [Ae(eKTHOCTH IIpH
IIPOX3BOJICTBE HHTETPATBLHBIX CXEM C HAHOPa3MEPHBIMU NPOEKTHLIMM HOPMaMH

KoHCTpyKIHS NOJNyIPOBOIHHKOBBIX IIPHOOPOB U (PU3NUECKHE OCHOBBI HX pabOThI

OCHOBBI CXEMOTEXHHUKHU HHTETPAITBHBIX CXEM

DU3UKO-XUMHIECKHE M TEXHOJIOTHYECKHE OCHOBBI IPOU3BOICTBEHHBIX [IPOLIECCOB
HapamMeTpOB MUKPO- M HAHOIJIEKTPOHUKHU

OCHOBBI KOHCTPYKIIMH M TPUHIMIBEI paboTbl 00OpYJOBaHHS Ul peaju3aluH
0a30BBIX IPOIECCOB MUKPOJIEKTPOHHKH

OCHOBBI METPOJIOTMM M TPUHLHUNBI paboThl H3MEPUTENIBHOTO 00O0pYyAOBaHUS,
HCIOJIE3yEMOr0 B MUKPOIJIEKTPOHUKE

Tunel aedexkToB M HMCTOYHUKH, BKIIOYAs MNPOLECCHl UX IOSABJIEHUS (HEAOTpaB
(neperpaB), HaJONONHPOBKA (MEpenoiupoBKa), AedoxycHpoBka QoTope3ucTa,
KOMETOOOpa3Hble NeGEKThI)

HOpﬂlIOK OKa3aHui HepBOﬁ NOMOIIHA NMOCTpaaaBIIEMy Ha IPOU3BOJACTBE

Hpyrue
XapaKTEPUCTHKU

3.3.2. TpynoBas dyHkuus

[ToaroroBka onepaTopoB, y4acTBYIOIIUX B

HPOBEICHUH TEXHOIOTHYECKUX IIPOLECCOB YposeHb
HaumeHoBanue = IPOM3BOJACTBA MHTETPAIBHBIX CXEM C Kon C/02.6 | (nopyposeun) 6
HaHOpPa3MEePHBIMH MIPOEKTHBIMU HOPMaMH, K KeanuuKalmi

aTTeCTallHH Ha NOBBIIICHUE paspsaja

Tpynossie
JeicTBUSA

Omnpenenenne NOpsiaKa H BAJA aTTECTAlMOHHOTO IIpoluecca Ha 000pyI0BaHUH JUIs
IPOM3BOJICTBA MHTETPAJILHBIX CXEM C HAHOPa3MEPHBIMH IIPOEKTHBIMH HOPMaMHU

PaspaGoTka mporpamMM MOBBIICHHS KBAIH(HUKAIMH OIEPATOPOB IPOU3BOJICTBA
WUHTErpaJbHBIX CXEM ¢ HAHOPa3MEPHBIMH IPOEKTHHIMH HOPMaMHU

HHaHI/IpOBaHI/Ie H opraHu3anusga NpOBCACHHA TCOPETHUCCKHX H IIPAKTHYCCKHX
3aHATHHA IO o6yqumo OIICpaTOpOB Ha IOBBILICHUE pa3psAala, KOHTPOJIb KadeCTBa
3HAHHH, IMOJYUYECHHBIX oOmne€paropaMyd IPOU3BOJACTBA HHTErpajibHbBIX CXEM C
HaHOpasMEPHBIMH IIPOCKTHBIMH HOpMAaMH

OOyueHue oneparopoB paboTe Ha HOBOM TEXHOJOTHYECKOM 00OpYyIOBaHHH,
BBHITNIOJIHEHUIO HECTAHJAPTHBIX TEXHOJIOTMYECKHUX ONEPALMHA IPH IPOHU3BOJCTBE
HHTETPATBHBIX CXEM C HAHOPa3MEPHBIMH NPOCKTHBIMA HOPMaMu

OOyueHwe  omepaTopoB  MPOBEACHHIO  ATTECTALMOHHBIX  INPOLIECCOB  Ha
TEXHOJIOTHIECKOM 000PYJOBaHUH

OG6yueHHe OnepaTopoB COOMIOJICHUIO TPeOOBAaHUN OXpaHbl TPYAA U IKOJIOTHYECKOM
6€30IacHOCTH TP TPOBEICHNH aTTECTAMOHHBIX MPOLIECCOB HA 000pYIOBaHUHU I
POM3BO/ICTBA HHTETPATBHBIX CXEM C HAHOPa3MEPHBIMH MTPOEKTHBIMU HOPMaMHU

[IpoBepka 3HaHUII ornepaTopaMH KOMIUIEKCAa MEp 3JIEKTPOBaKyyMHOM THIMEHBI B
MPOU3BOJICTBE HHTETPAILHBIX CXEM C HAHOPAa3MEPHBIMH NNPOCKTHBIMUA HOPMaMH

O1neHka MpaBUIIBHOCTH JAECHCTBHE ONEpaTopoB IPU BBINOJIHEHHH ATTECTAHOHHBIX
IpOIECCOB HAa OOOpYJOBaHMH JAJA TPOU3BOACTBA HUHTETPAIBbHBIX CXEM C
HAaHOpPa3MEPHBIMU MPOEKTHBIMA HOPMaMH
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HeobxoauMele
YMEHHUS

IToka3piBaTh BBHINOJIHEHHE ATTECTAIMOHHBIX IPOLIECCOB, IIPHEMOB HCIIOJIb30BAHUS
HU3MEPUTEIBHOTO O0OpYIOBaHMs [ IIPOM3BOACTBA HMHTETPAJIbHBIX CXEM C
HaHOPa3MEPHBIMHU NPOEKTHEIMH HOPMaMH

q)OpMYJII/IpOBaTL 3a7a4M IIPH IOATOTOBKE OINCPATOPOB IMTPOU3BOACTBA HHTCIPAJIBHBIX
CX€M ¢ HaHOpa3MCPHBIMH HPOCKTHBIMH HOpMaMH K aTTECTAallMH Ha ITOBLIIICHHE

paspsia

Okas3epiBaTh IIOMOLUb OIEpaTopaM B H3YUYCHHH TEXHOJIOTHYECKHX CXEM U
JOKYMEHTAUMU s TPOWU3BOICTBA HHTETPAIBHBIX CXEM C HaHOPa3MEPHBIMU
IPOEKTHBIMH HOpMaMH

HpOBCpﬂTB YPOBCHD 0€30MacHOCTH  BBIIOJIHCHHSA pa60T Ipu arreCTaluu
TCXHOJIOTHYECCKUX IPOILIECCOB HA 060py,u03aHI/m JJIA IIPOU3BOACTBA UHTCTPAJIBHBIX
CXEM C HAHOPA3SMCPHBEIMH ITPOEKTHHIMA HOpMAaMH

HpHHI/IMaTL pemieHuA 0 IPEKPAIICHUH aTTCCTAllUOHHBIX pa60T IpH BO3HUKHOBCHHUHU
yCHOBHﬁ, OpCACTAaBIAIOIINUX HEINOCPEACTBEHHYIO YIpPO3y JKH3HH H 3J0POBBIO
paGOTHI/IKOB, BO BpCMsA MNPOU3BOACTBA HMHTCIPAJIBHBIX CXEM C HaHOPasMCPHBIMH
IMPOCKTHBIMHA HOPMaMH

[MpousBoauts paboThl MO arrecraldd oOOpYyAOBaHHS Ui IPOM3BOJACTBA
HHTETPATLHBIX CXEM C HAHOPAa3MEPHBIMH IPOEKTHBIMH HOpPMaMH ¢ COOIMIOACHHUEM
HOpM 0€30IacHOCTH, MPEANHUCAHHBIX U1 JAHHBIX padboT

PaboraTh Ha TEXHOJOrHYECKOM OOOpYJOBAaHUU M HM3MEPHUTEIBHOM 000pYyAOBaHHH
JUTSL IPOU3BOJICTBA HHTETPAJIBHBIX CXEM ¢ HAHOPa3MEPHBIMH NPOEKTHBIMH HOPMaMHU

ITpoBoAMTL MPOBEPKY 3HAHMS OIEpaTopaMH KOMIUIEKCA Mep 3JIEKTPOBAKYyMHOMH
I'MTHEHBl B TPOU3BOJCTBE MHTETPAIHHBIX CXEM C HAaHOPa3MEPHBIMHM IPOEKTHBIMU
HOpMaMH

Onpenenars MOPAAOK W BHJA HEOOXONMMOH aTTECTalMM TEXHOJIOTHYECKOrO
obopymoBaHHS JUis IMPOU3BOJCTBA MHTETPAIBHBIX CXEM C HAHOPa3MEPHBIMH
MPOEKTHHIMU HOpMaMH

Pa6oTaTh ¢  OpPOrpaMMHBIMH  CpPEACTBAMH  CTAaTUCTUYECKOrO  KOHTPOJS
aTTECTAIMOHHBIX  MPOLIECCOB B  IPOM3BOJICTBE  MHTETPAIBHBIX CXEM C
HaHOpPa3MEPHBIMH IPOESKTHBIMH HOPMaMH

OxaspiBaTh MEPBYIO MOMOIIL IIOCTpaaaBIIEMY HAa IPOU3BOACTBC

HeoOxoauMmbie
3HAHHUSA

KynbTypa npon3Bo/icTBa M BAKYYMHAasi TMTHEHA B [IPONU3BOICTBE HHTETPAIIBHBIX CXEM
C HaHOPa3MEPHBIMU TPOEKTHBEIMU HOPMaMH

OCHOBHBIE IPUHIIMITBI pa3pabOTKH TEXHOJIOTHYECKOH JOKYMEHTAIUN ¥ BHECCHHUS
U3MEHEHHH B HEE

YcTpoiicTBO ¥ MPHUHIUT pabOTHI TEXHOJIOTUYECKOTO ¥ KOHTPOJIBHO-U3MEPHTEIBHOIO
o0opynoBaHUS JUIs MPOU3BOACTBA HHTETPAIBHBIX CXEM C HAHOPa3MEPHBIMH
HIPOEKTHBIMU HOPMaMHU

ITpuHIHMIB 6€30MAaCHOTO BBITONHEHHS paboT U TEXHOJIOIMYECKHUX ONEpalui Ha
TEXHOJIOTHYECKOM 000pYA0BaHHH JUIS IPOM3BOACTBA HHTEIPAIBHBIX CXEM C
HaHOPa3MEPHLIMU NPOEKTHBIMM HOPMaMH

KoHCTpyKIHs 0JTyIPOBOIHHUKOBBIX IPHOOPOB U (pU3HUECKHE OCHOBBI X paboThl

OCHOBEBI CXEMOTEXHHKH HHTCTPAJIBHBIX CXCM

OH3HKO-XHMHYECKHE H TEXHOJIOTHYECKHE OCHOBBI IIPpOXU3BOJACTBCHHBIX ITPOLIECCOB H
napaMmecTpoB MHKPO- H HAHODJIEKTPOHUKH

OCHOBBI KOHCTPYKIIHH M TIPHHIMIBL paboThl 00OpYNOBaHHA [UIS peaju3aliH
0a30BBIX IPOLIECCOB MUKPOIJIEKTPOHUKH

OCHOBBI METPOJIOTMH M TIPUHIMIBI PadoThl M3MEPUTENBHOrO 000pYyAOBaHUS,
HCIOIb3YEMOT0 B MUKPOIJJIEKTPOHHUKE

HHOCTpaHHBIﬁ A3BIK HE HIKE IIEPBOT0 CPEAHET0 YPOBHA BIAACHUSA SA3BIKOM

HOpSIIIOK OKa3aHHus nepBoﬁ IMOMOIIHA MMOCTpaaaBUICMy Ha IIPOU3BOACTBE
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Npyrue
| XapaKTEPUCTHKH

3.3.3. TpynoBaa dyHkuus

| C6op u craTucTHYecKas 06paboTKa 3HaYeHU
| [POM3BOJCTBEHHBIX N1apaMETPOB JUIsl MOATOTOBKH
Haneronarme | TEXHAUCCKAX 3aKTIOYEHHH O IPHMYMHAX HOSBJICHHMS Kox C/03.6 ("s;r;‘}’;:;‘;b) 6
Opaka IpH MPOBEJCHUH TEXHOJIOTHUECKOTO TIporecca KBATHOUKALHH
M3rOTOBJICHHUS HHTETPATILHBIX CXEM C
HaHOPA3MEPHBIMU IIPOSKTHBIMH HOPMaMH
TpynoBsie [IpoBepka ycC/OBHIi NPOXOXKIEHHs IapTHH C OTKIOHEHMEM Inpu o6paboTke Ha
JeUCTBUS BBEPEHHOM TEXHOJIOTHYECKOM O0OpYHOBaHMHM JUIsl [IPOU3BOJCTBA HHTETPATIbHBIX
CX€M C HaHOpPa3MEPHBIMH IIPOEKTHBIMU HOPMaMH
ITpoBepka M3MEPEHHBIX NAapaMeTPoB Nocye 06pabOTKH MapTHH C OTKIOHEHHEM BO
BpeMs IIPOM3BOJCTBA HMHTETPATBHBIX CXE€M € HAaHOPa3MEPHBIMH [POEKTHBIMU
HOpMaMu
C6op wundopMauuu 06 YCIOBHUAX IPOXOXKIACHHMS IapTHMH YEpe3 YCTaHOBKY
COPTHPOBKH IUIACTHH BO BpeMs IIPOM3BOACTBA MHTETPAIBHBIX CXEM C
HAHOPa3MEPHBIMH IPOEKTHBIMH HOPMaMH
[TonrotoBka MH(OpPMALUMM [0 ATTECTAllMH TEXHOJIOTHYECKOro 00Opy/l0BaHHs,
MONaAAOLIEr0 10 IMOJO3PEHUE, Ui BBIBJICHHS BO3MOXHOCTH BO3HHKHOBEHHS
OTKJIOHEHHS NpH 00paboTKe MPOAYKIHH B HPOU3BOJCTBE MHTErPalbHBIX CXEM C
HAHOpPa3MEePHHIMU IPOEKTHBIMH HOPMaMH
Heo6xoaumele | [IpouM3BOAMTh aHaiW3 YCIOBHH THpPOXOXJEHHMs IapTHH Tpud oOpaboTke Ha
yMEHHS TEXHOJIOTHYECKOM O00OpYJOBAaHMH JJIsI HPOM3BOACTBA HHTErPAJIbHBIX CXEM C
HaHOPa3MEPHbIMH IPOEKTHHIMH HOPMaMHU
[TpoBepATh YCIOBUS M3MEPEHHUs NapaMeTpoB pabouHX IJIACTHH IOCIIE NPOBEICHHS
TEXHOJOTMYECKOM  Omepalid B  IPOU3BOJICTBE  HMHTETPAILHBIX  CXEM €
HaHOpa3MEePHHIMU IIPOEKTHHIMM HOPMaMH
OkasbIBaTh IEPBYIO MOMOILb IOCTPAJABLIEMY Ha IIPOM3BOJCTBE
Heo6xomumble  KynbTypa mpou3BOJCTBa M BaKyyMHasi THTMEHA B IPOM3BOICTBE HHTETPATBHBIX CXEM
3HAHUS C HaHOPa3MEPHBIMH IPOEKTHHIMU HOPMAMH

HpOFpaMMBI CTaTUCTHYECKOr'0 aHa/Ii3a IMpOoUECCOB IMPOU3BOJACTBa HHTCIPAJIBHBIX
CXEM C HaHOpa3MEPHBIMHU MMPOCKTHLIMH HOpMaMH

Bo3MoxHOoCcTM ~ 00OpyZOBaHHS 10  aHaJlU3y  OIMOOK,  PErHCTPUPYEMBIX
IpOrpaMMHBIM 00€eCeYeHUEM TEXHOJIOTHYECKOr0 000pyI0BaHHUs U IIPOU3BO/CTBA
MHTErpaIbHBIX CXEM C HAHOPa3MEPHBIMH IIPOEKTHBIMM HOPMaMU

ITocnepoBaTenbHOCTD 3AII0JIHEHUS CONPOBOJUTEIBHBIX JIHCTOB B IIPOU3BOACTBC
MHTETPAJIBHBIX CXEM C HAHOPa3MEPHLIMH MPOCKTHBIMHA HOpMaMH

HapaMﬂpr U XapaKTE€pHUCTHKH U3CIINS B IIPOU3BOJACTBE HHTCTPAJIbHBIX CXCM C
HaHOpa3sMEPHBIMHU IIPOCKTHBIMH HOpMaMH

KOHCTpyKIHs MOJIYIIPOBOJHUKOBBIX HPHOOPOB M (PU3MYECKHE OCHOBBI MX pabOThl

OCHOBBI CXeMOTEXHUKH HHTCTPAJIBHBIX CXCM

®U3NKO-XUMHYECKHE M TEXHONOTHYECKUE OCHOBBI POU3BOICTBEHHBIX IIPOLIECCOB U
napamMeTpoB MUKPO- U HAHODJIEKTPOHUKH

OCHOBBI KOHCTPYKIIMH W MpPUHIMIBI paboTel 00OpyHOBaHMs JUId pealM3aluH
0a30BBIX MMPOIIECCOB MUKPOIIEKTPOHUKH

OCHOBBI METPOJIOTHM M MNPHHUMOBL PaboThl M3MEPHTEIBHOrO 000pYyN0BaHHUS,
HCTOJIb3YEMOTO B MUKPO3JIEKTPOHHKE
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I’IHOCTpaHHbII\;I A3bIK HE HHXXC NIEPBOI0 CPEAHETIO YPOBHA BAAJICHHUSA A3BIKOM

IMopsnox oka3aHus 1iepBOi IIOMOIH NTOCTPaJaBUIEMy Ha IPOU3BOJICTBE

Hpyrue
XapaKTepUCTHKH

3.4. O600menHast TpyA0Bast PyHKIHA

I/IH)KCHCpHO-TeXHOJ'IOI‘I/I‘ICCKOC obecrniedyeHune MponeccoB
HanmeHoBande = [TPOU3BOJICTBA HAHOPa3MEPHBIX IIPUOOPOB U Kox . D
HHTEIpaJIbHBIX CXEM

VpoBeHb
6
KBaIM(pHUKaLWH

Bo3smoxHbie Hnxenep-rexnonor I xareropun

HaUMEHOBaHMS | Beaymmii cienMagucT no TEXHOJIOMH NMPOM3BOACTBA U3JIENUM HaHORJIEKTPOHUKHT
JOIKHOCTEM,

npogeccHii

pabouunx

[Tyta mocTHXEHHS KBATU(PHKAILINH

Obpa3oBanue 1 | Bricuiee o6pa3oBaHue — MarucTparypa, ClielHaluTeT

oOyueHue

OnbIT He MeHee Tpex JieT Ha HHXEeHEepHBIX JoKHOCTAX Il kareropuu B obnactu

IPAKTHYECKOH | TEXHOJIOTHH MPOU3BOJCTBA HAHOPA3MEPHBIX HHTETPAIBHBIX CXEM

paboThI

Oco0Osble ITpoxoxaeHne 00sA3aTeNbHbIX NPEABAPUTENHHBIX U MEPUOIUTIECKUX METUIITHCKUX

yCIIOBHS OCMOTpPOB

JIOTycKa K ITpoxoxaeHue oOydeHus MO 0OXpaHe TPyJa U MPOBEPKH 3HAHUS TpeOOBaHMIA

pabore OXpaHHI TPYAA

Hpyrue PexoMeHayeTcs TOTMOJIHUTENBHOE MTpodecCHOHANbHOEe 00pa3oBaHue — IPOrpaMMBbl

XapaKTEPUCTHKH | TOBBIICHHUS KBATH(UKAIINH, TIPOrpaMMbl Ipo¢ecCHOHATBHOM MePEeNoAroOTOBKH He
pexe ueM OJMH pa3 B MATh JIET

CrnpaBoyHast HHpOpMALUS

HaunmenoBanue Kon HauMeHoBaHHe HavabHOH IPYMIIBI, JOJDKHOCTH, IIpodeccHn
JOKYMEHTa WJIM CHELMATIbHOCTH, HAPaBJICHUs MIOATOTOBKU
OK3 2141 Wuxeneps! B NpOMBIIUIEHHOCTH M HA TPOU3BOJICTBE
EKC - HuxeHep-TeXHOJIOT (TEXHOJIOT)
OKIIATP 201562 Wuxenep-rexHonor
Ilepeunn BO 25.01.7.1 DJIeKTpOHHKa
25.09.7.2 PannosnexTpoHHBIE CHCTEMBI H KOMILIEKCHI

3.4.1. TpynoBas pyHkums

[IpoBenenue paboT O yCTpaHEHHIO U
HaumeHoBanne = TPEAYNPEXACHHUIO IPUYHH Opaka npu u3rotopneHun Koa  D/01.6  (monmyposens) | 6
HaHOPa3MePHBIX PHOOPOB U UHTETPATIHHBIX CXEM

YpoBeHb

. kBamnuKauun

Tpynoseie
JeUCcTBUSA

CocraBjeHne H KOHTPOJIb BBIITOJIHEHH A IJ1a”Ha-T; pa(bm(a arreCcTaliuu
TEXHOJIOTHYECKOI'O 06OPYIIOB3HI/IH IJId  TIPOM3BOACTBA MHTEIPAIBHBIX CXEM C
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HaHOPAa3MCPHBIMH ITPOCKTHBEIMH HOPpMaMH

Paspabotka ¢opm kapt cbopa HHPOpMALMM 0 H3MEPUTENBHBIM ONEpALUAIM B
IIPOU3BOJICTBE HHTETPAIBLHBIX CXEM C HAHOPa3MEPHBIMH TIPOEKTHBIMH HOPMAaMH

IIpoBe/ieHHEe CTATHCTHYECKOTO aHAIM3a MapaMeTPOB TEXHOJIOIMYECKHX OIepalui
s onpeneneHds 3QGEKTUBHOCTH U yHpaB/IS€eMOCTH IIPOIECCOB H3TOTOBIIEHHA
NPOAYKIHMY B MIPOU3BOJCTBE HHTETPAIBHBIX CXEM C HAHOPA3MEPHBIMH NPOCKTHBIMU
HOpMaMu

OnpezieNieHue NPUYMH BO3HUKHOBEHHs Opaka pabo4ux nmapTuii, c6op uHpopManuu
JUI1  JaibHEeWIIero aHann3a IpHYHH BO3HUKHOBEHMs Opaka B IIPOM3BOJCTBE
HMHTErPAJIbHBIX CXEM C HAHOpPa3sMEPHBIMHU IIPOEKTHBIMM HOPMaMH

O6061eHne cobpaHHo#t MH(OpMaLUH 11 TOATOTOBKH TEXHUYECKOTO 3aK/IIOYECHHUS,
BBIIIOJIHEHHE [UIaHA BPEMEHHBIX CACPKUBAIOLIMX NEHCTBHM AN MpeayNnpexAcHHs
OpUYKH OpaKka HHTErPATIbHBIX CXEM C HAHOPa3MEPHBIMHU POEKTHBIMM HOPMaMH

BeuiBneHne M ycTpaHeHHE NpUYMH Opaka NHpH NPOBEACHUH TEXHOJOTHYECKOH
olepanuy, OTKJIOHEHHH OT 3a/laHHBIX B JTIOKyMEHTAIlMH 1apaMETPOB HHTETPATIbHBIX
CXEM C HAHOPa3MEPHBIMH NIPOEKTHBIMU HOPMaMH

BHeceHne H3MEHEHHH B TEXHOJIOTHYCCKYIO JOKYMCHTAHHIO II0 IIPOU3BOACTBY
HHTCIrpaJIbHBIX CXCM C HAHOPasMEPHLIMU IIPOCKTHBIMH HOpDMaMH

CormnacoBaHue npezmoxceHnﬁ N0 M3MCHCHHK) TEXHOJIOTHYCCKHUX IPOILECCOB
TIIPOU3BOJACTBA HAHOPA3ZMCPHBIX HHTEIPAJIbHBIX MHKPOCXCM

PaspaboTka pemeHnii mo obecrneyeH!Io U (MJIM) MOBBILIEHUIO BOCIIPOU3BOAMMOCTH
TEXHOJIOTHYECKHUX MPOLECCOB NPOU3BOACTBA HAHOPA3MEPHBIX HHTETPAIBHBIX CXEM

dopmysidpoBaHHE NPEIJIOKEHUH 10 MNPEAyNPEXKIAECHHIO BO3MOXKHBEIX PHCKOB,
CBA3aHHBIX C HCIOJIL30BaHHEM HOBBIX MaTepHaIoB, 000pYyAOBaHHsl, IPOLECCOB, IIPH
IMOACOTOBKE OTYeTa IO aHATW3y BHJOB, MOCIEJCTBUH M KPUTHYHOCTH OTKAa30B
HHTETPAIBHBIX CXEM C HAHOPA3MEPHBIMU IPOEKTHEIMH HOPMaMH

HeobxoauMele
YMEHHSI

[TnaHupoBaTh MpOLIECCHI OpraHM3anuy, cbopa M 0OOOIEHMS CTATHCTHYECKHUX
JAHHBIX JUIS OUEHKM MNPHUTOJHOCTH M BOCIPOH3BOJMMOCTH TEXHOJIOTHYECKUX
HPOIIECCOB MPOU3BOICTBA HAHOPA3MEPHBIX HHTETPAIIBHBIX CXEM

AHaATH3UPOBATh MPUTOAHOCTE U BOCIIPOM3BOIMMOCTD TEXHOJOTMYECKHX IPOLIECCOB
TIPOM3BO/ICTBA U3/IENINil HAHOPAa3MEPHBIX HHTETPAIbHBIX CXEM

Hcnone3oBath CTaHOapTHBIC NpOrpaMMbl I 06pa60T1<14 CTaTHCTHYCCKUX JaHHBIX
NpOLUECCOB MPOU3BOACTBA HHTEIPAIBHBIX CXEM € HAaHOPasMCPHBIMH ITPOCKTHBIMH
HOpMaMH

AHaJTU3HPOBATh OCHOBHBIE MapaMeETPhl PeATM3yEMBIX TEXHOJOTHYECKUX IIPOUECCOB
MPOH3BOICTBA MHTETPAJIHBIX CXEM C HAHOPAa3MEPHbIMHU NIPOEKTHHIMH HOpMaMH

OHepaTI/IBHO ONpCACIIATE ITYTH PCIICHUSA TEXHOJIOTHYECCKUX HpOGHCM, BO3HHKAaIOIIUX
B MIPOMU3BOJACTBC HAHOPA3MEPHLIX NHTEIPAILHBIX CXEM

AHaﬂI/BHpOBaTB NpCANIOKECHUA MO0 HU3MCHCHHUSIM B TEXHOJIOTHYCCKHUX IIponeccax,
IIpECOynpexXacHui0 HW JIMKBUAAIWH 6pa1<a B IIPOH3BOJCTBE HAHOPAa3sMEPHBIX
HHTETPAJIBHBIX CXEM

Oxa3bIBaTh IICPBYIO IIOMOIIB IIOCTpAaJaBIIECMYy HA IPOU3BOJICTBC

HeobxonuMmeie
3HAHUS

KynbTypa mpon3BoACTBa U BaKyyMHasi THTHEHA B IPOU3BOICTBE HHTETPAIBHBIX CXEM
C HAHOPA3MEPHBIMU TPOEKTHBIMH HOPMAaMHU

[TapaMeTpbl M  pEeXHUMBI  TEXHOJOTHYECKMX  IIPOLIECCOB  INPOM3BOJCTBA
HAaHOPa3MEPHBIX HHTETPAJILHBIX CXEM

DU3UKO-XUMHYECKHE OCHOBBI TEXHOJIOTHYECKUX onepaunﬁ IIpH HU3roTOBJICHHN
HaHOPa3sMEPHBIX HHTCIPAJIBHLIX CXEM

3KCHJIyaTaIII/IOHHBIC XapaKTECPUCTHKU TEXHOJIOTHIECKOTO 060py110BaH1/m H
OCHACTKH I ITPOHU3BOACTBA HAHOPA3MCPHBIX NHTEI PAJIBHBIX CXEM

BI/II[I:I HC(I)CKTOB IIPpH U3TOTOBJICHUHY HAHOPA3MEPHLIX HHTCTPAJIBHBIX CXCM
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Texuonoruueckmne q)aI(TOpr, BBI3BIBAIOIIHUEC IMOrpe€uIHOCTH H3roTOBJICHUA
HaHOPa3sMCPHBIX HHTECIPAJIbHBIX CXCM

Metoanl YMCHBHICHHA BJIHUAHHUA TEXHOJIOTHYCCKHUX (baKTOI)OB, BBI3bIBAIOIIHU X
MOrpCIIHOCTH U3rOTOBJICHUA HAHOPA3MEPHEIX UHTCTPAJILHBIX CXEM

MCTO)II:I aHalIn3a TCXHUYCCKOro YPOBH 00BEKTOB TEXHHUKH M TEXHOJIOTHH

MeToabl OLIEHKH IIPUTOJHOCTH ¥ BOCIIPOU3BOAUMOCTH TEXHOJIOTHHECKUX TPOLICCCOB
NPOU3BOACTBA HAHOPASMEPHBIX HHTCTPAJIbHBIX CXEM

HpOFpaMMLI CTaTHCTHYCCKOr0 aHa/IKu3a MpOoHCCCOB B IPOU3BOACTBEC MHTETrPAJIbHBIX
CXCM C HAaHOpasMEPHBIMH NNPOCKTHBIMH HOpMaMU

[Ipouemypsl corimacoBaHHsl MNPEAJIOKEHUA 10 M3MEHEHUIO TEXHOJIOTHYECKHX
MPOLIECCOB, HAXOASAIIMXCS B 30HE OTBETCTBEHHOCTH, B IPOH3BOJACTBE HHTETPATBbHBIX
CXeM C HaHOPa3MEPHBLIMU NPOEKTHBIMH HOpMaMu

IIpoueaypsl cOriacoBaHWS HPEIJIOKEHUH 110 M3MEHEHUIO TEXHOJIOTHYECKOR
JOKYMEHTALIMH,  KacalolleHCs  TEXHOJNIOTMYECKHX  IIPOLIECCOB B 30HE
OTBETCTBEHHOCTH, B IPOU3BOACTBE HHTEIPAJIbHBIX CXEM € HaHOPa3MEPHBIMH
IPOEKTHBIMH HOPMaMH

KoHCTpyKIiHs TOJTYyIPOBOIHHUKOBBIX IPHOOPOB M (PH3HUECKHE OCHOBBI HX paboThl

OCHOBBI CXEMOTEXHHUKH HHTETPAJIBHBIX CXCM

Du3KO-XUMHYECKHE H TEXHOJIOTHYECKHUE OCHOBBI IMMPOU3BOACTBCHHBIX NMMPOLIECCOB U
napamMeTpoB MHKpPO- 1 HAHOJ3JICKTPOHUKH

OCHOBbI KOHCTPYKIMHM M TIPHHLUMIOB paboThl 00OpYyJOBaHUS MUl peali3aliu
6a30BBIX IIPOIECCOB MUKPOIJIEKTPOHHKH

OCHOBBI MCTPOJIOTHH W IIPHHUHUIIBL pa60TI>I H3IMCPHTEIILHOTO o6opy,u03aHH;1,
HCIIOJIb3YEMOI'0 B MUKPOJSJICKTPOHHKE

I/IHOCTpaHHLIf;I A3BIK HE HHXKE NIEPBOIo CPEAHETO0 YPOBHA BJIAJCHHUSA A3BIKOM

[Topsinok oka3aHus nEepPBO TOMOIIH MOCTPAJABIIEMY HA IPOU3BOJICTBE

Apyrue
XapaKTEPUCTHKH

3.4.2. TpynoBas pyHKuus

Pa3paboTka HOBBIX TEXHOJIOTUYECKUX MPOIECCOB Vposens
HaumMeHoBaHHe | H3rOTOBIICHHSA HAHOPa3MEPHBIX MPHUOOPOB U Kox | D/02.6 | (nonyposens) @ 6

HHTErpaTBHLIX CXeM waniguian |
Tpynosbie Pa3paboTka TEXHONOTHYECKOro Mpolecca MPOU3BOACTBA MHTETPAIBHBIX CXEM C
JEeUCTBUS HAHOPa3MEPHBIMU MMPOESKTHHIMU HOPMaMH B COOTBETCTBUH C TEXHHUYECKHM 3aJaHHEM

O11eHKa BO3MOKHOCTEH TEXHOJOTHYECKOTO 060py,11013aH1451 AJd peajin3allii HOBOI'O
TEXHOJIOTHYCCKOI'O Imponecca IMPON3BOACTBA HHTCTPAJIbHBIX CXCM C
HaHOpPasMCPHBIMH ITPOCKTHBIMH HOPMAaMH

Pa3pa60TKa TEXHUYECKHUX 3aJaHuil Ha HECTAHAAPTHBIC TEXHOJIOTHIECKYIO OCHACTKY,
o60py110BaHne, cpeacTBa aBTOMAaTH3AHH IMPOLECCOB IMMPOU3BOJACTBA HHTETrPATLHBIX
CXEM C HAHOpPa3sMCPHBLIMHU NMPOCKTHBEIMU HOPMaMH, UX MOJEPHHU3allNIO

PaspaboTka TexHWUYeCKHUX 3aJaHUH Ha OOBs3KY (HOAKIIOUYEHHE K HHXKEHEPHBIM
cHUcTeMaM) HOBOro oOOpYyJOBaHMs [Ulsl INPOU3BOACTBA HHTEIPAIBLHBIX CXEM C
HAHOPA3MEPHBIMH MTPOCKTHHIMA HOPMaMH, KOHTPOJIb €F0 pa3sMEILEHUs, MOHTaXa H
00OBs3KH

Co3ganude mporpaMmbel O0OpabOTKM HOBOTO TEXHOJIOTMYECKOrO IIpolecca Ha
0o0OpyIOBaHUU Ul IIPOM3BOJACTBA HHTEIPAIBHBIX CXEM C HaHOPA3MEPHBLIMHU
MPOEKTHHIMU HOPMaMH

AHaju3 pUCKOB IPH pa3paboTKe HOBOTO TEXHOJIOTHYECKOTO IPOoLiecca IPOU3BOACTBA
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HMHTCIPpAJIBHBIX CXEM C HAHOPA3MEPHBIMH IMPOCKTHBIMHA HOPMaMH M OLICHKA BJIMAHHUA
Ha nocJcayromue oncpanmuu

OTpa60T1<a HOBOTr'0 TEXHOJIOTHICCKOI'O MpoHecca IIpOU3BOACTBA HHTCIPAJIBHBIX CXEM
C HAHOPA3MECPHBIMH IIPOCKTHEIMU HOPMaMHU Ha BCIIOMOT'aTCJIbHBIX TUIACTHHAX

OtpaboTKa MUKpOMapIIpyTa ¢ HOBBIM TEXHOJIOTHYECKUM MIPOLIECCOM [IPOU3BOJCTBA
HHTErPATbHBIX CXEM C HAHOPa3MEPHBIMHU NPOCKTHBIMA HOPMaMH

KoHTpob JIaHHBIX, MOTyYEHHBIX MPU MPOXOKACHHH ILUIACTHH IO MHKPOMAapILIpPYTY,
U KOppeKTHpPOBKa mpouecca (IpH HeoOXOJUMOCTH) NMPOU3BOJCTBA MHTErPaJIbHBIX
CXEM C HaHOPa3MEPHBIMU IPOEKTHBIMH HOPMaMH

OTKpBITI/IC pa3spe€uiCcHAs Ha BPEMEHHOC OTKIIOHCHHE C HCIIOJIB30BAaHHUEM HOBOIO
TCXHOJIOTHYCCKOI'O mponecca ITPOU3BOACTBA HHTCIpaJIbHBIX CXEM C
HaHopa3sMEpPHLIMH NIPOCKTHBIMA HOPMAMH

KouTtposie 00paboTku mapTUil B COOTBETCTBHHM C pa3peLICHHEM Ha BpPEMEHHOE
OTKJIOHECHHE W NIPHHATHE PEIIECHHUS O JAJbHEHIIMX ACHCTBUSX C HOBBIM IIPOLIECCOM
IPOH3BOICTBA MHTETPAILHBIX CXEM C HAHOpa3MEPHBIMU MPOCKTHBIMH HOpMaMu

OTKpbITHE TEXHOJOrHMYeCKOH mpoOBl ¢  HCIONB30BaHHEM  pa3pabOTaHHOIO
TEXHOJIOTHYEeCKOro  mpomecca (Ipd  MOJNOXKHUTENBHBIX  pe3ylbTarax  ero
IIPEeIBAPUTENILHOIO  HCIOJIB30BaHUS) MPOU3BOACTBA MHTETPAIBHBIX CXEM C
HaHOPa3MEPHLIMHU IPOEKTHBIMH HOPMaMH

Paspaborka cnenudukanmud Ha TEXHOJOTMYECKHH Impolecc MPOH3BOACTBA
HHTErPAJIbHBIX CXEM C HAHOPa3MEPHBIMH MPOEKTHHIMH HOPMaMmHM, OIpeJesiCHHE
KOHTPOJIbHO-U3MEPHUTEIBHBIX ~ TApaMeTpOB H  KOHTPOJBHBIX  TpaHull UL
CTATUCTHYECKOT0 KOHTPOJIS IpoLecca

Pa3zpaboTka miaHa paboT MO IpedyNnpexIeHHI0 PUCKOB NpH pa3paboTke HOBOIO
TEXHOJIOTHYECKOT0 MpoLecca U OLIEHKa BIMSHUA Ha MOCIEAYIOIIME ONlepaluu

HeoOxonumble | BBIABIATL OCHOBHBIE TEXHOJIOTMUYECKHE 3a7ayH, peliaeMble IpH pa3paboTke
yMEHHS €IMHUYHOTO  TEXHOJOTMYECKOro @porecca I[POM3BOJACTBA  HAaHOPa3MEPHBIX
MHTErPAIBHBIX CXEM
AHaNM3MpOBaTh BO3MOXHOCTH HCIOJb30BAHUS HMEIOIIEIOCs TEXHOJIOIMYECKOrO
o0opynoBaHus U pealu3alid HOBBIX IIPOIIECCOB MPOU3BOJCTBA MHTEIPANIbHBIX
CXEM C HAaHOpa3MEPHBIMH IIPOEKTHBIMH HOpMaMu
BpiOnpare TeXHUYECKME PEKUMBI ONEpaudi €AMHHYHOTO TEXHOJIOTHYECKOro
npolecca NPOU3BOACTBA HAHOPA3MEPHBIX HHTETPAIBHBIX CXEM
AHanuM3MpoBaTh PUCKHA INpU pa3paboTKe HOBOIO TEXHOJOTMYECKOro Ipolecca U
OLIEHUBATh BIIUSHNIE HA NOCJICAYIOLIHE OllEpalluu
AHaNH3UPOBAaTh BO3MOXXHOCTH CPEICTB KOHTPOJA TEXHUYECKUX XapaKTEPUCTHK
HAaHOPa3MEPHBIX MHTETPAJIbHBIX CXEM
PaboTaTh Ha TEXHOJIOTHYECKOM H H3MEPUTENEHOM 000pYA0OBaHHH AJIs TPOU3BOACTBA
HUHTErpaJIbHBIX CXEM ¢ HAHOPa3MEPHBIMU IIPOEKTHBIMH HOPMAMHU
PaGoTars ¢ mporpamMMaM# CTaTHCTUYECKOrO KOHTPOJS IPOLECCOB NPOU3BOJCTBA
HHTErPaJIbHBIX CXeM C HAHOPa3MEepPHBIMH IIPOEKTHBIMH HOPMAaMHU
BbIMONHATE ~ aTTecTalMi0  TEXHOJNOTHYECKHX  IIPOLIECCOB  IIPOM3BOJACTBA
MHTETPAILHBIX CXEM ¢ HAHOPa3MEPHBIMU IIPOEKTHBIMH HOPMaMH
Oxka3bIBaTh MEPBYIO MOMOIIB IOCTPAJABIIEMY HA IPOU3BOJICTBE
Heob6xonumele | KynsTypa mpon3BOACTBa M BaKyyMHasi THTHEHA B IPON3BO/ICTBE MHTETPAIbHBIX CXEM
3HaHUS C HaHOPa3MEPHBIMHU MPOEKTHBIMH HOPMaMH

Tunosele TCXHOJIOTHYCCKHUEC IMpoHECChl IpOU3BOJICTBA HaHOPAa3MEPHBIX
HHTECTPAJIbHBIX CXEM

CTaHIIaprI H JIOKAJIbHBIC HOPMATUBHLIC AKThI I10 O(l)OpMIICHHIO TEXHOJOTHYECKOH
JOKYMCHTAlMK B IIPOM3BOACTBE HHTCIPAJIBHBIX CXEM C€ HaHOpa3MEPHBIMU
IIPOCKTHBIMHA HOpMaMH




29

Meronuka BBIOOpPAa TEXHOJOTHYECKUX PEXKHUMOB MPOBEIACHUS TEXHOJIOTHYECKUX
omepanyii B MPOM3BOJCTBE HHTETPAIBHBIX CXEM C HAHOPA3MEPHBIMHU IIPOECKTHHIMH
HOpMaMH

MeTtoabl pa3pa60TKH TEXHOJIOTHYCCKUX IIPOLECCCOB IMPOU3BOACTBA HHTCTPAJIBHBIX
CXCM C HAHOPpAa3MCPHBIMHU IPOCKTHBIMH HOpDaAMH

OGopynoBaHue Ui pealn3aldd TEXHOJOTMYECKHX IIPOLECCOB IPOU3BOJICTBA
HaHOpPa3MEePHBIX HHTErPAJIbHBIX CXEM

CpCJICTBa KOHTPOJIA TCXHOJIOTHYCCKHUX onepaunﬁ, ITPUMCHSCMBIC B
TCXHOJIOTHYCCKOM IIPOUECCE MPOU3BOJACTBA HAHOPAZMEPHLIX MHTCT PAIBHBIX CXCM

OcCHOBHBIE IPUHIHIEI pa3pabOTKH TEXHOJIOTHYECKOH JOKYMEHTALHH U BHECEHU
U3MEHEHHUH B Hee

Y CTpoiCcTBO M HPHHIMIT pabOTHI TEXHOIOTHYECKOT0 i KOHTPOJIbHO-U3MEPUTENBHOTO
o0opyaoBaHMs JUIs IPOU3BOJACTBA HHTErPAbHBIX CXEM C HAHOPa3MEPHBIMH
POEKTHLIMH HOPMaMH

DHUIHKO-XUMHUUYECKUE OCHOBBI TEXHOJIOTMYECCKUX onepaunﬁ IIpu HU3TrOTOBJICHUH
HAHOPA3MCPHLBIX HHTErPAJIBHBIX CXEM

I/IHOCTpaHHLIﬁ SI3BIK HC HHKE IIEPBOI'0 CPCIHEIO YPOBHSA BJIANEHUS A3LIKOM

XapakTepuCTUKH 000pYAOBaHU Ul peaM3allii TEXHOJIOTHYECKUX IIPOLECCOB NIPH
H3rOTOBJICHUU HAHOPA3MEPHBIX HHTETPAIBHBIX CXEM

KOHCTpyKIMs MOJIyIPOBOIHHKOBBIX TPHOOPOB U (PU3HUECKHE OCHOBHI HX pabOThI

OCHOBEI CXEMOTEXHHKH HHTCTPAJIBHBIX CXEM

DOH3UKO-XUMHYECKHE H TEXHOJIOTHYCCKHE OCHOBBI IIPOU3BOACTBCHHBIX IMMPOLECCOB H
napaMeTpoBs MUKpPO- U HAHOJJICKTPOHHUKH

OCHOBBl KOHCTPYKUHH M TpUHIMIBI paboThl 00OpyJOBaHUS Ui pealH3alHH
0a30BBIX MPOLECCOB MUKPOJIEKTPOHUKHI

OCHOBBI METPOJIOTHM M IPHHIUIB PabOTBl H3MEPHTENBHOrO 00OpYyNOBaHMS,
KCII0JIE3YEMOTO B MUKPOJJIEKTPOHUKE

HOpﬂIIOK oKaszaHusd HepBOﬁ IIOMOIIIN IMOCTpagaBIIEMY Ha ITPOU3BOACTBC

Hpyrue
XapaKTEpUCTUKH

3.4.3. TpyaoBast pyHKuMA

PaspaboTka riaHHpOBOK pa3MelleHus1 000pyAOBaHUs v |
OBEHb |
4 pabo4ymx MecT /I MPOBEACHUS TEXHOJIOTHYECKUX p i
HauMenoBanue P A poBea Kon | D/03.6 | (moayposens) | 6
IIponeCcCoB IMPOU3BOACTBA HHTCFpEl.HBHLIX CXEM C KBAINUKALUHI
HUCITOJIB30BaAHHUEM HAHOTECXHOJIOTHH Lw
Tpynossie PaspaboTka TeXHHUECKHX 3aJaHMii Ha HOAKIIOYCHHE  TEXHOJIOTHYECKOIO
JEUCTBHUA 0o0OpyIOBaHKs JUis IIPOU3BOJCTBA MHTErPATBHBIX CXE€M C HAHOPa3MEPHBIMH

IIPOCKTHBIMAU HOpMaMH K Ta30BbIM H XHMHYCCKHUM MArucrpaliiMm, BBITSIDKKaM,
CHCTEME CJIMBOB, BAaKyyMHBIM JIMHUSM, JJIEKTPUYECTBY (COCTaBICHHE MaTpPHIIbI
noTpeOIICHUs SHEPrOHOCUTENEH )

Pa3zpaGoTka TeXHMYECKMX 3aJaHUii Ha OOBS3KY (NMOAKIIIOYEHHE K HHKEHEPHBIM
cuCTeMaM) HOBOro 0OOpYIOBaHUS [UI I[POM3BOJACTBA MHTETPABHBIX CXEM C
HaHOPa3MEPHBIMU TIPOSKTHBIMA HOPMaMH, KOHTPOJIb €r0 Pa3MELICHHs, MOHTaXa U
00OBs3KHU

PazpaboTka MIaHUPOBOK pasMerleHHs 00OpyIOBaHHA M paboOYHX MECT B HYHCTOM
IPOM3BOACTBEHHOM IIOMEINEHHH JUIS IIPOM3BOACTBA MHTETPAIBHBIX CXEM C
HAHOPa3MEPHBIMH IIPOCKTHBIMU HOpMaMHu

KOHTpOJIL IIPOBCACHUSA MECXaHHMYCCKUX TECTOB TIPOBEPKH MNOIAKIIIOYCHHOIO
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00opyaoBaHUS JUIS IPOU3BOJACTBA HMHTETPAIBHBIX CXEM C HaHOpPa3sMEPHBIMHU
OPOEKTHBIMM HOPMAaMHU

Pa3pa60TKa IUNIAHUPOBOK pPasMCIICHUA BCIIOMOraTe€JbHOIo0 TCXHOJIOTHYCCKOTIO
060py110BaHI/ISI AJI1 NPOU3BOJACTBA HHTErpajJbHBIX CXE€M C€ HaHOPa3MEPHLIMH
IIPOCKTHHIMH HOpMaMH

Pa3pa60TKa JIOTUCTHYCCKHUX CXEM JBHXCHHUA MNPOAYKIHH I KOPPEKTHOIrO
pasMEIICHUA TEXHOJOIHYECKOIo 060py,u013a}m$1 JJI1 MPON3BOJACTBA UHTEIPAJIBHBIX
CXEM ¢ HAHOPA3MCPHBIMH ITPOCKTHBIMA HOpMaMH

HeobOxoaumeie
yYMEHHS

Yurarh 1 AHAJTU3UPOBATb YCPTCIKU U CXEMBI TEXHOJIOTHYECKOTO 060py,HOBaHI/ISI JJ1A
IIPOHU3BOACTBA HHTCIpaAJIbHBIX CXEM C HAHOPA3sMEPHBIMH MPOCKTHBIMA HOPpMAMH

AHaJIH3HpOBaTB Pa3IM4YHBIC CXEMBI PACCTAHOBKHA H KOMIIOHOBKU TE€XHOJIOTHYECKOTO
060py,I[OBaHI/ISI AJIA  TIPpOHU3BOJACTBA HHTETPAJIBHBIX CXEM C€ HAHOPa3MCPHBIMH
ITPOCKTHLEIMHA HOpMaMH

BriGupars Mozmenu paccTaHOBKM OOOpYAOBaHHUS C Y4ETOM JIOTHCTHKHM ILIACTUH B
MPOU3BOJICTBEHHOM LIMKIIE

AHaH3UpOBATh pa3IMYHbIE CXEMBI PACCTAHOBKH METPOJIOTHYECKOT0 000pyJ0BaHHS
IUISA OOIEero MoJbE30BaHHs

Oxa3pIBaTh MEPBYIO OMOIIB NMOCTPAAABIIEMY Ha IPOU3BOCTBE

OuenuBarh rabaputbl pa3MeIIaeMOro TEXHOJOTHYECKOro 000pyAoBaHUS Ul
MPOM3BOJICTBA MHTErPALHBIX CXEM C HaHOpPa3MEPHBIMH NPOECKTHBIMM HOPMAaMH B
30HE pa3MelIeHus

AHanmuM3HpoBaTh TEXHHYECKOE 3aJaHHe Ha pa3pabOTKy MJIAaHMPOBOYHBIX PELUCHMMH
JUI pa3MenieHuss o0opy/I0BaHUsA, MCIIOJIB3YEMOIO B NPOU3BOACTBE MHTErpanbHBIX
CXeM ¢ HaHOpa3MEpHBIMU TPOEKTHHIMH HOPMaMH

Heo0xoauMele
JHAHUS

Ky.HbTypa NPOU3BOJACTBA U BAKYYMHas TUTHCHA B IPOU3BOACTBE HHTEIPAJIBHBIX CXCM
C HaHOPa3MCPHBIMU IIPOCKTHLIMH HOpMAaMH

TumnoBbie MapumpyThl IPOU3BOACTBA HAHOPA3MCPHBIX HHTCTI PAJIBHBIX CXEM

[Mpoueaypa pacuera noTpebIeHUs: SHEPrOHOCHTENEH Ul KaXIO0N pa3sMeIlaeMoi
CIUHUITB 000PYIOBaHUS

Meroas! onpeeieHuss HeOOX0IUMOT0 Ka4ecTBa IJHEPrOHOCUTENEH, OJaBacMBIX Ha
HOJKII04aeMoe 000pyJ0BaHHE

OGOpleOBaHI/Ie A1 peallu3allid  TEXHOJIOTHYCCKUX MNPOIECCOB IIPOU3BOACTBA
HaHOPa3MEPHBIX HHTCI'PAIIBHBIX CXCM

KoHCTpyKuus T0TyIIPOBOIHHKOBEIX PUOOPOB M (PU3HUECKIE OCHOBBI HX pabOThI

OCHOBBI CXEMOTEXHUKH HHTCTPAJIIBHBIX CXEM

DU3NKO-XUMHUUYECKHUE B TEXHOJIOTHYECKHE OCHOBBI NPOU3BOACTBCHHLIX MMPOUECCOB U
mapaMETpOB MMKPO- 1 HAHODJICKTPOHUKH

OCHOBBI KOHCTPYKUMHM M HpUHIUOBI paboThl 0OOpyNOBaHHA A pealnu3aluH
6a30BBIX MIPOIECCOB MUKPOIIEKTPOHHKH ‘

OCHOBBI METPOJIOTHH M TPUHUUOBL PAbOThl M3MEPUTEIBHOTO 000PYAOBaHUS,
HCIIOJIB3YCMOI'0 B MUKPOJIJICKTPOHHUKE

[penensHO AOMyCTUMBIC YPOBHH BHOpaLMH 110J1a, YHCTOTHI ITPOLECCHBIX U
CEPBUCHBIX 'a30B, HUAKUX XUMHUECKUX PEAKTHBOB, J€HOHU30BAaHHOM H
OXJIaXKJJAIoUEH BOJIbI, IPUMEHSIEMBIE IIPH IIPOU3BOJCTBE HHTETPAILHEBIX CXEM

[TapameTpsl SKCILTyaTalldM BCIIOMOIATEILHOrO 000pyA0BaHHs, 00ECIEUHBAIOLIETO
paboTOCIOCOOHOCTh ~ TEXHOJOTMYECKOH ~ yCTAaHOBKHM  (HAcOCBl,  YHILIEPHI,
TEII00OMEHHUKH, FA30BbIC U XMMUYECKHE KaOMHETHI)

MHocTpaHHBIi A3BIK HE HUKE NIEPBOTO CPEJHErO YPOBHS BIAJICHHS SA3bIKOM

IMopsmok oka3zaHHs MEPBOM MOMOLIH [TOCTPaJaBLIEMY Ha IIPOM3BOJICTBE

Apyrue
XapaKTePUCTUKU
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3.5. O0o01menHas TpyaoBas pyHKIHUA

VHTerpauus TEXHOJIOTHUECKHX IPOLIECCOB U r
HanMeHoBaKMe TEXHOJIOIHYEeCKUH KOHTPOJIb IIPOH3BOJCTBA Kox  E Vposens
HaHOPa3MEPHBIX NPUOOPOB U UHTETPAIBHBIX CXEM 110 KBaHuKaun
BCEMY MapUIpyTy M3rOTOBJICHUS B
Bo3moxHbIe WmkeHep — HHTErpaTop MpOoLEccOB MPOU3BOJICTBA U3AEIHH HAHODJIEKTPOHUKH
HauMeHOBanus = MH>keHep 10 mpoAyKuuu
JOJDKHOCTEH, CrennaiicT 10 HHTErpalyy MPOIEecCOB IMPOU3BOACTBA U3AEIHI HAHOBIIEKTPOHUKA
npodeccuit WHsxeHep-TeXHOJI0T
pabounx

[Tytn moctuxeHus KBajudukanuu

ObpazoBanue u

Bricmiee O6pa30BaHHC — MarucrTparypa, CliCliHaJiuTCT

obyuenue

OmpIT He MeHee 0HOTO rojia Ha HHXKEHEPHBIX JODKHOCTAX B 00J1aCTU TEXHOJIOTHH
HpaKTH4YeCKOH [POM3BOCTBA HAHOPA3MEPHBIX HHTEIPAIBHBIX CXEM

paboThl

Ocobbie [poxoxaeHue oOsA3aTeNbHBIX MPEABAPUTENbHBIX H NEPHOAMYECKUX MEAUIHHCKUX
yCJIOBHSA OCMOTpPOB

JIoTycKa K ITpoxoxnaenue oOyueHus 1Mo oXpaHe TpyJla U IPOBEPKH 3HaHUs TpeOoBaHHH
pabote OXpaHbl TpyAa

Hpyrue PexoMeHIyeTcs JOMOMHUTENbHOE MPOheCCHOHANIBHOE 00pa30BaHUE — IPOrPAMMBI
XapaKTEPUCTHKH | MOBBIIICHHs KBAUIN(UKAIHH, IPOrpaMMBl IPOPECCHOHAIBHOH MEPENIOATOTOBKY HE

PEXKE YEM OJIMH pa3 B IIAThH JICT

CnpaBoynas uHpoOpManus

HaumenoBanue Kon HarMeHoBaHMe HaYaJIbHOM IPYMIIBL, TODKHOCTH, IpodeccHH
JOKYMEHTa WIH CHIEIMATBHOCTH, HalpaBJIeHUs! HOATOTOBKU
OK3 2141 NHxeHep-TexHoIIor
EKC - HHxeHep-TeXHoIor (TEXHOJIOT)
OKITLATP 201562 HmxeHep-TexHoIor
[lepeunu BO 25.01.7.1 DNEeKTPOHUKA
25.09.7.2 PannosnexTpoHHbIE CHCTEMBI U KOMILIEKCHI

3.5.1. TpyaoBas ¢pyHKums

Pa3pabotka 1 anpoOarust THIIOBBIX YposeHb
HauMeHoBanue | TEXHOJIOTHYECKUX MapIIPyTOB H3rOTOBICHHS Kon  E/01.6 | (momyposenb) . 6
| HAHOPA3MEPHBIX NPHOOPOB M MHTETPAIBHBIX CXEM KBa/IHpUKaLMH
TpynoBsie PaspaboTka THNOBBIX TEXHOJIOTHYECKWX MAapIIPYTOB Ul  HM3TOTOBJICHUS
NeHCcTBHS HAHOPa3MEPHOro mpuOOpa WM MHTErpaJbHOM CcXeMbl Ha OCHOBE 0a30BbIX

TEXHOIIOTHHA

CocTaBlieHHe TECTOBHIX MApIIpyTOB Uil MPOBEPKH KOPPEKTHOCTH COCTaBICHHUS
OOLIEr0 TEXHOJOIHYECKOTO MapIIpyTa HW3rOTOBJICHMS HHTETPAIBHBIX CXEM C
HaHOPa3MEePHBIMH TIPOEKTHBIMH HOPMaMH
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Koppekiins U J0pabOTKa THIIOBBIX TEXHOJIOTHUECKHX MAaplIPyTOB H3TOTOBJIEHUS
HaHOPa3MEPHBIX HHTETPAIILHBIX CXEM

PaspaboTka cXeM KOHTpPOJsS TEXHOJOTHYECKHX I1apaMeTpoOB B  Ipoliecce
HU3rOTOBJICHUS] HAHOPA3MEPHBIX HHTEIPAIBHBIX CXEM

Cocrapnenne 1 0popMIIeHHE TEXHOIOTHYECKOH JOKYMEHTAIMH Ha pa3paboTaHHbIH
MapupyT W3roTOBJIEHUS] HAHOPA3MEPHBIX HHTEIPAJIbHBIX CXEM

HeobOxonuMele
yMEHHUS

I/I3yanb JaHHBIC HOBBIX TCXHOJIOTHYCCKHUX pa3pa60TOK U MHUDPOBBIC TCHACHIIUU B
IIPOU3BOACTBC HHTCTPAILHBIX CXEM € HAHOPA3MEPHLIMHA HOpMaMH

[Mpou3BoAMTL aHAIK3 pPe3yJIbTaTOB M3MEPEHHUI IEKTpoPHU3UUECKHX HapaMeTpoB
¢dbopMupyeMbIX (QYHKIMOHANBHBIX M BCIIOMOTATENbHBIX HAHOPa3MEPHBIX CJIOEB H
H3aenui

[Ipon3BOANTH aHATU3 OTKJIOHEHUH U ONPEIENATH IPUUMHBI OTKIIOHEHUS 1apaMETPOB
IPOIECCOB B MPOM3BOACTBE MHTETPAIBHBIX CXEM C HAaHOPa3MEPHBIMU IPOEKTHBIMU
HOpMaM#

PaGotatp ¢ noxymeHTauHeﬁ o MpOU3BOACTBY HHTErpajlbHBIX CXEM C
HaHOPa3sMEPHBLIMHA NPOCKTHBIMU HOpMaMH

PaGotate ¢ KOHTPOJIBHO-UBMEPUTEIIbHBIM o6opy,u03aHneM 11 TPpOU3BOJACTBA
HHTCIpAJIBHBIX CXEM € HaHOPa3MEPHBIMH IIPOCKTHBIMH HOPMaMH

Oxa3sIBaTh IIEPBYIO MOMOIIL MMOCTpaJaBIICMY Ha ITPOU3BOJACTBC

HeobOxoauMele
JHAHUA

KynpTypa npou3BoJICTBa 1 BaKyyMHasi TUTHEHA B IPOU3BO/ICTBE MHTETPAJIbHBIX CXEM
C HAaHOpa3MEPHBIMHU POECKTHHIMH HOPMAMHU

WNHocTpaHHBIN S3bIK HE HYKE IEPBOT0 CPENHETO YPOBHSA BJIAJICHUS SA3BIKOM

Cucrema MeHeIKMEHTa KadecTBa KOHerTHOﬁ OpraHu3alyv 110 IIPpOU3BOACTBY
HHTETPAJIBHBIX CXEM ¢ HAHOPA3MEPHBIMHY ITPOCKTHBIMY HOPMaMH

OCHOBHBIE IPUHIIMITEI pa3paboTKHU TEXHOJIOIMYECKOH JOKYMEHTALMA U BHECCHHS
U3MEHEHHUI B Hee

YCTpoicTBO ¥ IPUHITUT pabOThl TEXHOJIOTHYECKOTO ¥ KOHTPOJIBHO-U3MEPUTENBHOIO
o0opynoBaHusl Ui MPOM3BOACTBA HHTETPAIbHBIX CXEM C HaHOpa3MEPHBIMH
IIPOEKTHBIMH HOPMaMH

TexHomorundeckue PEKUMBI o6opyz[oaamm JJI1 MPOU3BOACTBA HHTCTPAJIBHBIX CXEM
C HAHOpa3sMCPHBIMH IMTPOCKTHBIMU HOpMaMH

ITapameTpsl 6€30MaCHOCTH, BAKyYMHOM T'MTHEHB], YACTHIX 30H JUIS IPOU3BOJCTBA
HUHTETPATLHBIX CXEM C HAHOPa3MEepPHBIMH IIPOCKTHBIMH HOPMaMH

ITpouienypel KOHTPOJISE HHTETPATBHBIX CXEM C HAHOPA3MEPHBIMH NPOEKTHBIMH
HOpMaMu

OHepaIII/IOHHBIe, MapHIpyTHBIC U KOHTPOJIBHEIC KapThl IPOU3BOACTBA HHTECIPAJILHBIX
CXEM C HAHOPA3MCPHBIMH IMTPOCKTHBIMHA HOpMaMH

HpOFpaMMBI CTaTUCTHYCCKOTO aHalin3a IMpOoHeCCOB IMPOU3BOACTBA HHTCIPAIbHBIX
CXEM C HaHOPA3MCPHBIMU NIPOEKTHBIMA HOPMaMH

KoHCTpYyKIHS 10JIyIIPOBOIHIKOBBIX TPUOOPOB U PH3HUECKHE OCHOBBI NX pabOTEI

OCHOBEI CXEMOTEXHHKH HHTCTPAJIbHBIX CXEM

du3znKo-XxUMHYECKHE U TEXHOJIOTHYECKHE OCHOBBI MPONU3BOACTBCHHBIX IIPOLICCCOB U
napaMeTpoB MUKpPO- U HAHOJJICKTPOHHKH

OCHOBBI KOHCTPYKIIHH W MNpPHUHIMIBI paboThl 0o0OpyHOBaHUSA A peaau3alud
0a30BBIX MPOIECCOB MUKPOIJIEKTPOHUKH

OCHOBBl METPOJIOTMM M TPHHIMIIBI pabOTBl HM3MEPUTENBHOrO 000pylOBaHHMs,
HCIOJIE3YEMOTO B MUKPO3JIEKTPOHHUKE

OcHOBHBIE CBOHCTBA ra30B, XHUIAKHUX XHUMHYCCKHX PCAKTHBOB, (bOTOpeZSI/ICTI/IBHBIX
MaTepualioB, UCII0JIb3YEMBIX B IIPOU3BOACTBEC HAHOPAZMCPHBIX HHTCTPAJIBHLIX CXCM

OcHOBBI AM3aiiHa H3JENHH M TECTOBBIX CTPYKTYp, NPUHIMII PabOThl W3JAETUi
HAHOAJICKTPOHUKHA M UX XapaKTEePUCTHKH
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[Mopsitox okazaHus MEPBOI MOMOINY [I0CTPAJaBUIEMy Ha IIPOH3BOJACTBE

Hpyrue
XapaKkTepHUCTHKU

3.5.2. TpyaoBasi pyHKuMA

HaumeHOBaHue

[ToaroroBKa TEXHHYECKHUX 3AKIIOYECHHH 10 BBITYCKY
HapTH# C OTKJIOHEHHUEM ITPH NTPOU3BOACTBE
HHTETPATBHBIX CXEM C HCIIOJIb30BaHUEM
HAHOTEXHOJIOTHH

YpoBeHb |
(moaypoBeHs) ! 6
KBaJIM(UKALUH |

Koxn | E/02.6

Tpynossie
JEeACTBUSA

Pa3pa60TKa TCXHHUYCCKUX pemeHm‘fI 110 NpE€ACTABJICHHBIM JJAHHBIM O HECOOTBCTCTBHH
TCXHOJIOTHYCCKOI'O Impouecca u IMPpUHATHC PCUICHU 0 pasMCIICHUU
HeCOOTBeTCTBYIOLueﬁ napTud 1pH MNPOU3BOJACTBE HHTCIpalIbHBIX CXEM C
HaHOpasMCPHBIMHU ITPOCKTHLIMHA HOpMAaMH

Pa3paboTka TeXHHYECKMX pEIIEHUH MO pe3y/bTaTaM aHalnu3a HECOOTBETCTBUH IpH
KOHTpOJIE BOJIETAMIIEPHBIX XapaKTEPUCTHK HaHOPa3MEpHBIX MpUOOPOB HIH
JIe()eKTHOCTH Ha IJIaCTUHAX

ITonroroBka peKOMEHAALMHA MO YCTPAaHEHHIO NPUYMH OTKIOHEHHUS INapaMeTpoB
FOTOBBIX HAHOPa3MEpPHBIX MHTErPAJBHBIX CXEM OT IPOEKTHBIX M BHECEHHE
M3MEHEHUI B MapIIPyT U3rOTOBJIEHHS (IIPH HEOOXOAUMOCTH)

IlogroroBka TEXHHYECKOTrO 3aKJKOYEHHS TIO HOCTyl’II/IBHICﬁ peKJiaMalliid Ha
BBITYIICHHOC HAHOPAsMCPHOC U3ACTIUE JJICKTPOHHUKH

HeobOxoagumelie
yMEHHUS

Hsmepsars snekTpodusnveckue napamerpbl (GopMHpPYeMbIX (GYHKIHOHAILHBIX H
BCIIOMOTaTeJIbHBIX HAHOPA3MEPHBIX CIIOEB H U3JEINA

ITpou3BOAMTH aHAJIU3 pPe3yIBTATOB H3MEPEHHH 3JIEKTPOGU3NYECKHX IapaMeTpOB
¢dbopMupyeMbIX (PYHKOIHOHATBHBIX M BCIOMOTraTENbHBIX HAHOPA3MEPHBIX CIIOEB U
H31eIIui

HpOI/IBBOI[I/ITb aHamnu3 OTKJIOHEHHH 1 OMIPCACIIATE NIPUYIHUHBI OTKJIOHCHUS [TapaMETPOB
HHTCTPAJIBHBIX CXEM C HAHOPasMEPHBLIMH ITPOCKTHEIMH HOpMaMH

Pabotrate ¢ JOKyMeHTamued Ui IPOM3BOJACTBA HHTETPAIBHBIX CXEM C

HaHOPa3sMCPHBIMH NPOCKTHBIMH HOPMaMH

Pabotate € KOHTPOJIBHO-MU3MEPUTENBHBIM O00OpYAOBaHHEM, HCIOJIB3YEMBIM B
HAHOJJICKTPOHHKE

Pa3pabarsiBaTh MUKpOMApIIPYTHI AJISL IPOBEPKHU IMIIOTE3 IIPU BBIABICHUU NPHYUH
BO3HHUKHOBEHHSI OTKJIOHCHHI TapaMeTPOB OT I'PaHHLbI crieliU(UKaIHiA Ha U3/eI1e B
HApTHH IIPH MPOU3BOJICTBE HHTEIPAIBHBIX CXEM C HAaHOPAa3MEPHBIMH ITPOEKTHBIMHU
HOpMaMu

Oxa3biBaTh ICPBYIO TIOMOLIDb ITOCTpaJaBLICMYy Ha ITIPOU3BOICTBC

HeoOxoauMmbie
3HAHUA

KynbTypa npou3BoJCTBa U BAKyyMHasi THTHEHA B IPOU3BOICTBE HHTETPAJIBHBIX CXEM
C HAHOPAa3MEPHBIMH IIPOEKTHBIMH HOpMaMu

WHoCTpaHHBlIi A3bIK HE HI)KE IEPBOTO CPEIHETO YPOBHS BJIAJICHUS SI3BIKOM

CucremMa MEHEIKMCHTAa KayecTBAa KOHKPETHOW OpraHM3aliM II0 HpPOU3BOJCTBY
UHTETPATHHBIX CXEM C HaHOpa3MEPHBIMU IPOEKTHBIMH HOPMaMU

OcCHOBHbBIE IPUHIUIBI pa3paOOTKH TEXHOJIOTHYECKON JOKYMEHTAlMH X BHECEHU
U3MEHEHHH B HEE

YCTpoHCTBO ¥ IPUHIUT paboOThl TEXHOJIOTHYECKOI0 H KOHTPOJIBHO-U3MEPHTEIILHOIO
o0opynoBaHUs JUIs TMPOU3BOICTBA HHTETPAIBHBIX CXE€M C HAHOPa3MEPHBIMH
MIPOEKTHHIMU HOpMaMH

Texnonorunyeckue PEKUMBI o60py,u03aHmI JJIA MIPpOU3BOJACTBA HHTCTPAJIBHBIX CXEM
C HAHOpa3MCPHBIMHA TPOCKTHBIMU HOpMAMHU
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HapaMeTpLI 6C3OHaCHOCTI/I, BaKyYMHOI‘/'I THTHCHBI, YACTHIX 30H JJIA IIPOHU3BOACTBA
HHTErpajibHbIX CXEM C HAHOPAa3MEPHBIMH IIPOCKTHBIMH HOPMaMH

Hpoue,uypbl KOHTPOJII HHTETPAJIBHBIX CX€M C HAHOPa3MEPHBIMU IIPOCKTHBIMU
HOpMaMH

Onepaunonﬂme, MapmpyTHBIC HW KOHTPOJIBHBIE KapTbl J[UI1 [IPOHU3BOACTBA
UHTECrpaJIbHBIX CXE€M C HAHOPa3MCPHBIMH ITPOCKTHEIMH HOpMaMH

HpOFpaMMLI CTaTHCTHYCCKOr'0 aHaJIn3a MpPoIeCCOB B MMPOU3BOJACTBE HHTCIPAJIbHBIX
CXE€M C HAaHOPa3MCPHBEIMHU NPOCKTHBIMHA HOpMaMH

KoHCTpyKuus 10J1yHpOBOJHUKOBBIX IPUOOPOB U (PU3HUECKHE OCHOBBI HX pabOTHI

(OCHOBEBI CXeMOTEXHUKHU HHTCI'pAJIbHBIX CXEM

DH3HKO-XUMHYECKHUE U TEXHOJIOTUUECKUE OCHOBBI MMPONU3BOJACTBCHHBIX ITPOLECCOB U
napaMecTpOB MHKPO- 1 HAHOJJIEKTPOHHUKH

OCHOBBI KOHCTPYKLIHH M TPHHIMNBI paboThl 00OpyIOBaHHA MU pean3aliu
6a30BBIX MPOIECCOB MUKPOINEKTPOHUKH

OCHOBBI METPOJIOTHH M TPUHIMIBI PAabOTHl H3MEPUTENBHOrO 00OpyJIOBaHus,
UCHOJIL3YEMOTO0 B MUKPOJIEKTPOHHKE

OCHOBHBIE CBOWMCTBA T a30B, JXHIAKHX XHMHYCCKHX PCAaKTHBOB, q)OTOpCSI/ICTI/IBHLIX
MaTCpHaAJIOB, UCIIOJIB3YEMBIX B IPOU3BOACTBE HAHOPAZMEPHLIX NHTCTPAJIBHBIX CXEM

OcHOBBI aM3aiiHa W3JEIHH W TECTOBBIX CTPYKTYp, NPUHIMH paboThl H3ICIUN
HAHOZJIEKTPOHUKH U UX XapaKTEPUCTHKH

[Mopsigok oka3zaHus MEPBOI TOMOIIY NMOCTPAaJaBIIEMY Ha IPOM3BOJCTBE

/pyrue
XapakTEpUCTHKH

3.5.3. TpyaoBas ¢pyHkuns

- Pemienne craHIapTHBIX TEXHOJIOTHYECKMX MPOOIIEM,
| CBSI3aHHBIX C IIPOXOXKICHUEM H3/IENHS [0 BCEMY

HamnmeHoBaHue |

| MapIIpyTy OpH IPOU3BOACTBE MHTEIPATBHBIX CXEM C
| MCHOJIb30BAaHUEM HAHOTEXHOJIOTHIA z

VpoBeHb
Kon | E/03.6 | (noayposens) = 6
i | KBaTHpUKALMK

Tpynossie
JEUCTBHUS

Onpe,ueneHHe COOTBECTCTBHA napTun IOTOBBIX HHTEIpaAJIbHBIX CXEM C
HaHOPA3sMCPHBIMH IIPOCKTHBIMH HOPpMaMil IrpaHHuIIaM cneumimxannn Ha U3JCIHUC 110

pe3yabTaTaM (bHHI/IH.IHOI‘O KOHTPOJIsA BOJIbTAMIICPHBIX XapaKTCPHCTHK

PaspaboTka cXeM MpoOBeINCHHWs [JOMOJHUTEIBHBIX 3aMEpOB MapaMeTpoB MpU
OTKJIOHEHMH OT HOpPM Kakoro-nubo mapaMeTpa BO BpeMs NPOM3BOJACTBA
HUHTErPAIbHBIX CXEM ¢ HAHOPAa3MEPHBIMHU NTPOECKTHBIMH HOPMaMuU

Briasnenue Y3JI0B, A€ BO3HUKIIM TEXHOJOTHYECKHC l'IpO6IIeMLI, ITOBJIMABIINC HaA
nmapamMeTpsl HM3ICIHA B IIPONECCE MNPOU3BOACTBA HHTCTPAJIBHBIX CXEM C
HaHOpPa3sMCPHBIMH IIPOCKTHBIMU HOPMaMH, IO Ppe3yjbTaTaM aHaJIM3a MapmpyTa
HU3roTOBJICHH S KpHUCTAJLJIA

KoHTposib mapaMeTpoB, CHOCOOHBIX BIHATH Ha pabOTOCIOCOOHOCTH BBIITYCKAEMBIX
npubopoBs, pazpaboTka MaHa IeHCTBUN B Cllydae BBIXOJa ITOKa3aTeslel 3a rpaHuIbL
cneuupUKaMM Ha U3ACIUE IPH IPOM3BOACTBE MHTETPAIBHBIX CXEM C
HaHOPa3MEpHBIMHU IPOEKTHBIMH HOPMaMH

Heob6xoaumsle
YMEHHS

[Tpon3BoanTh aHamM3 pe3yabTaTOB (UHHMIIHOIO KOHTPOJS BOJIBTAMIIEPHBIX
XapaKTEepUCTUK W IPUHHUMATh pEIIEHHs MO0 MapTHH HU3JCIHH B IPOMU3BOJCTBE
HHTErPAIbHBIX CXEM C HAHOPa3MEPHBIMH IIPOCKTHBIMA HOPMaMH

OpI‘aHI/IBOBI)IBaTB IIPOBCACHUC JONOJMHMTECIIBHBIX 3aMEpOB IIapaMETpOB IIpH
OTKJIOHCHHH OT HOPM TEXHOJIOTMYECKOIoO ImapaMe€Tpa B IPOUECCE IPOU3BOACTBA
HHTCTPAIBHBIX CXE€M € HAHOPa3MCPHBIMH IIPOCKTHBIMH HOpMaMH

OHTI/IMI/ISI/IpOBaTb napaMeTpbel  TCXHOJOTHMYECKHUX TIMPOLECCOB  TPOHU3BOACTBA
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HMHTCIPAJIBHBIX CXEM C HAHOPAa3MEPHBIMH ITPOCKTHBIMH HOPMaMH

ITpou3BoauTh PabOTHI MO CONPOBOXAEHHUIO IPOXOXKIEHHS MO MaplIpyTy HapTHH
HHTETPAIBLHBIX CXEM C HaHOPa3MEPHBIMU NPOEKTHBIMH HOPMAaMH € COOIIOJEHHEM
MPEANUCAHHBIX JUIS JAHHOTO BUJa paboT HOpM 0€30MacHOCTH

HHaHHpOBaTb M [OPOBOAUTH TEXHOJOIHMYCCKHE J3KCIEPHUMCHTBI B  paMKax
IIPOU3BOACTBA HHTECIPAJILHBIX CXEM C HAHOPa3MEPHBIMHU ITPOCKTHBIMH HOpMaMH

OcylIeCTBIATH TEXHOJIOTHYECKUH HAI30p 3a MPOM3BOACTBOM UHTETPAIBLHBIX CXEM C
HaHOpa3MEPHBIMH IPOEKTHBIMH HOPMaMH

PazpabarbiBaTh MapIIpyTHEIE KapThl (TEXHOJIOTMYECKHE MapUIPYThI) IPOU3BOIACTBA
UHTErpaIbHBIX CXEM C HAHOPa3MEPHBIMH IIPOEKTHHIMH HOPMaMHt

W3mMepsTh 37eKTpodH3NIECKUE TTapaMETPhl TEXHOJIOIMHUECKUX CII0E€B HHTETPAILHBIX
CXEM ¢ HaHOpa3MEepPHBIMH NIPOCKTHBIMU HOPMaMHU

PaGotares ma o0GopyaoBaHMM AN KOHTPOJS IeeKTHOCTU cO cHOpPMHUpPOBAHHBIM
PMCYHKOM,  BBIIOJHSTH  METPOJIOTHYECKHH  KOHTPONIb  JA€(DEKTHOCTH  MpHU
[IPOU3BOACTBE HHTETPATHHBIX CXEM C HAHOPa3MEPHBIMH ITPOEKTHBIMH HOPMaMH

Oxka3pIBaTh IECPBYIO ITOMOIIL TOCTpaAaBIICMy Ha IIPOU3BOACTBC

HeoOxoaumMble
3HAHUA

Kyanypa IIpOM3BOACTBA U BaKyyMHasi TATHEHA B IIPOH3BOJACTBC HHTCTPATIBHBIX CXCM
C HaHOpPa3sMCPHBIMH IPOCKTHEIMU HOPMaMH

HporpaMMm CTAaTHCTHYCCKOI0 aHallu3a IpPoIEeCCOB NMPOU3BOACTBA HHTEIrPAIbHBIX
CXEM C HaHOPasMEPHBIMHU ITPOCKTHLIMU HOpMaMH

Onepaunonnme KapThl YHHUBEPCAIBHBIE Ha H3MEPHTECIIBEHOC 060py,u013aHHe pIkIo ¢
MPOU3BOACTBA HHTETPAJILHBIX CXEM C HAHOPa3MCPHBIMH TTPOCKTHBIMH HOpMaMH

OcHoBHEBIE IPHUHIOUINBL pa3pa60TKn TEXHOJIOTHYECKOM JOKYMEHTAIITUH U BHECCHH

'M3MEHEHHi B HEe

VYCTpoiicTBO ¥ MpUHIUI pabOTHI TEXHOIOTHYECKOTO U KOHTPOJIBHO-H3MEPHTENLHOTO
obopynoBaHUsA A TMPOU3BOACTBA HMHTETPAIBHBIX CXEM C HAHOPa3MEPHBIMH
IPOEKTHBIMH HOPMaMH

OcHoBBI 1H(POBOH M aHATIOrOBOM CXEMOTEXHUKHA HAaHOPAa3MEPHBIX YIHTPaOOIbIINX
UHTErPAILHBIX CXEM

KoHCTpyKIMs MOIYIPOBOAHUKOBBIX IPUOOPOB H (PM3HUYECKHE OCHOBBI X pabOTHI

OCHOBEI CXEMOTEXHHKH HHTECIpaJIbHBIX CXEM

DOH3HKO-XUMHUYECKIE B TEXHOJOTMYECKUAE OCHOBBI MMPOU3BOACTBCHHBIX ITPOLECCOB H
mapamMeTpOB MUKPO- 1 HAHOSJICKTPOHUKH

OCHOBBI KOHCTPYKUMM M HpHHOMIBI paboTbl 0OOpynoBaHWS [Uld pealu3alMd
6a30BbIX TPOIIECCOB MUKPO3JIEKTPOHHKH B -
OCHOBBI METPOJIOTMH W HPUHIMIB paboTHl H3MEPUTENBHOro 00opydoBaHus,
HCIIOJIB3YEMOT0 B MUKPO3JIEKTPOHHUKE

OcHOBHEIE CBOMCTBA Ia30B, XHIKUX XUMHUYECKHX DPEaKTHBOB, (JOTOPE3UCTHBHBIX
MaTepUaloB, HCIIONIL3YEMBIX B IIPOU3BOICTBE HAHOPA3MEPHBIX HHTETPATIbHBIX CXEM
OcHOBBI u3aiiHa H3IEIMH U TECTOBBIX CTPYKTYp, NPUHLUN paboThl H3ACIHMI
HAHO3JIEKTPOHHKH Y UX XapaKTePUCTUKH

MHOCTpaHHbIH A3BIK HE HMXKE IIEPBOTO CPEAHETO YPOBHS BJIAJCHAS A3BIKOM

HOpﬂI[OK OKa3aHus HepBOﬁ MOMOILHU NMOCTpadaBIICMYy HA IPOU3BOJCTBC

Apyrue
XapaKTCPHCTHKHA

3.5.4. Tpynosan pynkuus

- KoHTpo1Ib MapIupyTa MPOXOXKACHMS ApTHH H3/Ie/THH Vposenb
HaumeHoBanue B IIPOM3BOJACTBE HAHOPA3MEPHOTO IPUOOPA MIIK Kon  E/04.6 (nonyposens) = 6

. MHTETPATBHON CXEMBI ksatupukauma |
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Tpynossie
JNEeUCTBHA

KOHTpOJIB nopsiaKa, BUaa v 1mapaMeTpoB TCXHOJIOTHYCCKHUX onepaunﬁ IIPOHU3BOJICTBA
HHTCTPAIIbHBIX CXEM C HAHOPasMCPHBIMH MPOCKTHLIMH HOpMaMH

OtcnexxuBaHue IPOXOXACHUS NAPTHH U3J/1€TUSA HAHORJIEKTPOHHKH B COOTBETCTBHUHU C
MapUIPYTHHIM (COMPOBOAUTENBHBIM) JTHCTOM

Oprauusanus pazdopa CUTyallMd [IPH BBIXOJE IIapaMeTPOB IIPOLECCOB 3a IPAHMIIBI
crieniUKalKi Ha U3JIETME HAHODJIEKTPOHUKH

Opranuszanuss paboOT IO IOUCKY pelIeHHH TNpoOieM, BO3HHKAIOUIUX —MpH
IPOXOXKACHUH HapTHH [0 MaplpyTy, B INPOM3BOJCTBE HHTEIPAILHBIX CXEM C
HaHOPa3MEPHBIMH MPOEKTHHIMH HOPMaMH

Heob6xonumele
YMEHUS

Onpe,uen;m; MOpsZIOK, BHA H TCXHOJOTHYECKHE TIapaMETpPhI onepaunﬁ B
IPOHU3BOACTBE MHTETPAJIbHBIX CXEM C HAHOPA3MCPHBIMH IIPOCKTHBIMH HOpMaMH

3anonHaThL CTaHIAPTHEBIC (bOpMI;I MapIIpyTHBIX JIHCTOB B COOTBCTCTBHH C
YCTAaHOBJICHHBIM pel"JIaMCHTOM IIpOU3BOACTBA HHTErpajibHBIX CXEM
HaHOpasMECPHBIMH ITPOCKTHBIMUA HOpMaMH

(¢}

PabGoTtath B cocTaBe IPOEKTHON TPYNIbI MPOWU3BOJACTBA HHTETPAIBHBIX CXEM C
HaHoOpa3MepHBIMU NIPOEKTHBIMH HOPMaMH

Pa3spabaTeiBaTh W DKCHEPUMEHTAIHHO INMPOBEPATH TEXHOIOTHYECKHE IIPOLECCHBIE
0JIOKH (MHKpPOMapIIpyThl) IpH OTpabOTKE THIIOTE3 O IPUYMHAX HECOOTBETCTBHSA
napaMeTPOB HU3/IelMsl HAHOIEKTPOHHKH T'paHHLIAM crielupuKanun

Oka3beIBaTh IEPBYIO IIOMOIIb TOCTPpagaBLIEMy Ha IIPOM3BOACTBC

Heobxonumele
3HAHUS

KyJIbTypa NPOU3BOJACTBA H BaKyyMHas TATHEHA B [IPOU3BOJACTBC HHTCTPAJIbHBIX CXCM
C HAaHOpPa3sMECPHBIMH IMPOCKTHBIMH HOPMaMH

OcCHOBHbIC TPUHIUIIBI Pa3pabOTKH TEXHOJIOTHYECKOH JOKYMEHTAUUH U BHECEHHUS
H3MEHEHHH B Hee

VY CTpolCTBO ¥ PUHIHUI pabOoThl TEXHOJIOTHYECKOTO H KOHTPOJIbHO-H3MEPUTETBHOIO
obopynoBaHus U1 [POM3BOACTBA HHTETPAIBHBIX CXEM C HAHOPa3MEPHBIMH
IPOEKTHBHIMA HOPMaMH

ITocnenoBaTeILHOCTE COTJIACOBAHUS MapupyTHOIro JIMCTa IIPpONU3BOJCTBA
HHTCTPAJIbHBIX CXEM C HAHOPa3MEPHLIMH ITPOCKTHLIMY HOpMaMH

MeTOJ.IbI MaTEMaTHICCKOI'O MOJCTUPOBAHUA mponeccoB IIpOHU3BOACTBA
HHTCTrpalbHLIX CXEM ¢ HAHOPA3MEPHBIMH ITPOCKTHEIMHN HOpPMAMH

I/IHOCTpaHHBIﬁ SA3BIK HC HHXKC NEPBOr0 CPECAHETO YPOBHS BJIAACHUS SA3LIKOM

HOpHﬂOK OKa3aHus HepBOﬁ IMOMOIIIH NOCTpaaBIIEMYy Ha IIPOU3BOICTBEC

Hpyrue
XapaKTEPUCTHKH

3.6. O6006menHast TpyaoBasi QyHKUMSA

OpI‘aHI/BaHI/IOHHO-TCXHOJIOI‘I/I‘—ICCKOC COMpPOBOXICHHUC

Hanmenosanue | [IPOM3BO/CTBA HAHOPA3MEPHBIX PHGOPOB U HHTETPATbHBIX | Kox | F | YposeHs 5

- * | kBanupukauuu
cXeM L

Bo3moxHbie I aBHbIH CIEMATKCT MO TEXHOJIOTHH IPOU3BO/ICTBA H3ETH HAHOIICKTPOHHKH

HAaMMEHOBaHMs | Beylimii MHKEHEP-TEXHOJIOT IPOU3BOACTBA HAHOPA3MEPHBIX HHTETPATBHEIX CXEM

JIOJDKHOCTEH, HavanpHUK IPYIIIB TEXHOJOTHYECKUX NIPOLIECCOB B HAHODJICKTPOHHKE

npodeccuii HauansHuk 1a60paTopuH TEXHOIOTMYECKHX MIPOLECCOB B HAHOJIEKTPOHHKE

paboumx PyKOBOIMTEb OT/IENA pa3pabOTKH TEXHOJIOTHIECKHX TIPOLIECCOB

[Tyt nocTHXXeHUS KBATHUKALHN

. O6pasoBanuie 1
| obydenue

Briciiee o6pa3oBaHHe — MaruCTparypa, ClCHATATET




37

OnbIT He MeHee Tpex JieT Ha MHXKEHEPHBIX JOIDKHOCTAX | KaTeropuu B 00nacTu
NPaKTHYECKONH  TEXHOJOTHH IIPOM3BOJCTBA HAHOPA3MEPHBIX HHTETPAILHBIX CXEM

paboThl

Ocobble [TpoxoxaeHue 00s3aTENbHBIX NPEIBAPUTENBHBIX H IEPUOJHYCCKHX MEIMIIUHCKUX
yCJIOBUS OCMOTPOB

JONycKa K IpoxoxaeHue 00ydeHus MO OXpaHe Tpy/ia U IIPOBEPKH 3HaHHs TpeOOBaHUI
pabote oXpaHsl TpyJa

Hpyrue PexoMenryeTcsl JONOTHUTENBHOE NTpodieCCHOHANBHOE 06pa30BaHUE — POrPAMMBI
XapaKkTepUCTHKK | MOBBIMIEHUs KBATH(UKALKWH, IPOrpaMMBI IPOECCHOHANIBHOH MEPENOArOTOBKH HE

PEXKE 4YEM OOHUH pa3 B IIATH JICT

CopaBounast nEGOpManus

HaumenoBanune Kon HanMeHOBaHHE HAYaIbHOM IPYIIIbL, JOJKHOCTH, podeccun
JIOKyMEHTa WJIH CNIENUAIbHOCTH, HAIPaBJICHUS NOATOTOBKA
OK3 1223 PykoBoauTtenu nojapasiejieHHH 110 HayYHBIM UCCIEA0BAHUAM U
pa3paboTkaM
EKC - HmxeHep-TeXHOJIO0T (TEXHOJIOT)
- HavansHUK NpoM3BOACTBEHHOHN 1abopaTopuu (110 KOHTPOJIIO
IPOMU3BOJCTBA)
OKIIATP 203383 PykoBonuTesns oTaena pa3pabOTKH TEXHOJIOTHYECKUX MPOLIECCOB
202434 HavansHuk nmabopatopuu (B o6pabartsiBarolieit
TPOMBIIUTEHHOCTH)
[Tlepeunn BO 25.01.7.1 DNEeKTpOHUKA
25.09.7.2 PannosnexkTpoHHBIE CHCTEMBI U KOMIIIEKCBI

3.6.1. TpynoBasi pynkums

Br160p nepCreKTHBHBIX TEXHOJIOTHYECKUX MPOLIECCOB

1 060pYI0BaHUS IO HAIIPABIECHHUIO AEATENBHOCTH ISt YposeHs |
HaumeHoBan#e 6 Kox F/01.7 | (uomypomens) : 7

MIPOM3BOCTBA HAHOPA3MEPHBIX IIPUOOPOB U KBATHHKALHH |

HHTETPAIBHBIX CXEM L
TpynoBbie Pa3paboTka eTMHIYHBIX TEXHOJOTMYECKUX MPOLIECCOB, OCBOCHHE U BHEIPEHHE UX B
JeHcTBUS IIPOM3BOJICTBO HHTETPAJILHBIX CXEM C HAHOPa3MEPHBIMH NMTPOEKTHBIMH HOPMaMHU

Pa3pa60TKa MapipyTHBIX TEXHOJOTHYECKUX IPOILECCOB, OCBOCHHUE H BHCAPCHHUE HX
B IIPOU3BOJICTBO UHTEIPAJIBHBIX CXEM C HAHOPasMCPHBIMHU TTPOCKTHLIMH HOpMaMH

Pa3pa60T1<a IPYIIIOBBIX TEXHOJOIHYCCKHUX IPOHECCOB H BHEAPEHHC HX B
NPOU3BOACTBO MHTCIPAIBHLIX CXEM C HAHOPa3MEPHLIMH TPOCKTHLIMH HOPMAaMH

OIITI/IMI/BaIII/IH napaMmcTpoOB TCXHOJIOTHYCCKHUX IMpOUECCOB ITPOU3BOACTBA
HMHTErpaJIbHBIX CXEM C HAHOPAasMEpPHBIMH IIPOCKTHEIMH HOpMaMH

OcBoeHue H BHCIPCHUE TCXHOJOTHYCCKHX ITPOHCCCOB H HCO6XOIII/IMI>IX PEXXKUMOB
IIPON3BOACTBA HHTCIPAJIBHBIX CXEM C HAaHOPaA3SMEPHBIMU IIPOCKTHEIMH HOpMaMH Ha
BBINIYCKAacMYIO IPOAYKIHIO

Onpenenenue SKOHOMHUECKOH 3¢ ¢eKTUBHOCTH pa3pabaTbIBacMBIX
TEXHOJIOTHYECKUX  IPOLIECCOB  IPOM3BOJCTBA  MHTETPAIBHBIX  CXEM €
HaHOPa3MEePHBIMU NPOCKTHBIMH HOPMaMH

PazpaboTka  MapuipyTHOro  TEXHOJIOTHYECKOIO  Ipouecca  HM3TOTOBJICHHS

HAHOAJIEKTPOHHBIX U3/IeIUI B COCTAaBE MPOEKTHOH IPYIIIb]

Hccnenonanue BHUJOB, IIOCICACTBHIA H KPATHYHOCTH OTKa30B HHTECTPAJIbHbIX CXEM C
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HaHOPa3sMECPHBIMHU IIPOCKTHBIMU HOPMAaMH

HOJIFOTOBKa oTdeTa Nno pe3yJibTaTaM aHaJiu3a BUIOB, MOCJEACTBUI H KPAUTUYHOCTHU
OTKa30B HHTCIPAJIbHBIX CXEM C HAHOPA3MCPHBLIMH IIPOCKTHBIMH HOPMaMH

HeobxoauMbie
YMEHHS

HzmepsTh snekTpodu3ryeckue napaMmerpbl GOpMHPYEMbIX HAHOPA3MEPHBIX CIIOEB U
1569 (20504

HpOBOI[I/ITI) ONITUMHU3ALHUIO IAPAMETPOB TEXHOJIOTNICCKHUX MMPOLHECCOB ITPOU3BOACTBA
HHTETPAJIBHBIX CXEM C HAHOPA3MCPHBIMH ITPOCKTHBIMY HOPMaMH

PabGorate ¢ HOKYMGHTHHHeﬁ, IOATOTAaBIUBATE TCXHOJIOTHYCCKYIO NOKYMCHTAIIUIO
JUI IPOU3BOACTBA HHTEIPAJIBHBIX CXEM ¢ HAHOPa3MCPHBIMH ITPOCKTHBIMA HOpMaMH

Paborars ¢ KOHTPOJIbHO-H3MEPUTENBHBIM OOOpYJZOBaHHEM I NPOM3BOACTBA
UHTETPAIHHBIX CXE€M C HAHOpa3MEPHBIMHU IIPOCKTHBIMH HOpMaMH

[Tpou3BOAMTE aHAIKM3 OTKJIOHEHHH U ONPeAeATh IPHYHHBI OTKJIOHEHHUS IapaMeTPOB
MHTETPATBHBIX CXEM ¢ HAHOPa3MEPHBIMHU NMMPOEKTHHIMH HOPMaMHU

HpOPI?.BOlII/ITI) pacdeThl PEIKUMOB TEXHOJOIHYECKHUX onepaunﬁ AJIs1 TIPOU3BOACTBA
HHTETPAJIBHBIX CXEM C HAHOPAa3MEPHBIMH ITPOCKTHBIMH HOpMaMH

I/I3yanL JAHHBIC HOBBIX TCXHOJOTHYCCKHX pa3pa60T01< H MHPOBBIC TCHIACHIUH B
IPON3BOACTBE HHTCTPAIBHBIX CXEM C HAHOpa3MEPHLIMY HOpMaMH

Oxa3pIBaTh IICPBYIO ITIOMOLIB NOCTpagaBlIEMy Ha TPOU3BOACTBE

Heobxoanmrlie
SHAHUS

Ky.IIbTypa IIPpON3BOACTBA U BaKyyMHasi TITHEHA B IPOU3BOACTBE HHTCIPANIBHBIX CXEM
C HAHOPaA3MCPHLIMH IMPOCKTHLIMH HOpMAaMH

MHocTpaHHbIH A3bIK HE HUKE IOPOrOBOT0 YPOBHS

Tunsl 060py,ZIOBaHPIH M TEXHOJNOTUYECKOM OCHACTKH  JJId IMpOU3BOACTBA
HHTCIPAJIBHBIX CXEM ¢ HAHOPa3MECPHBIMU ITPOCKTHBIMH HOPMaMH

OHCpaIII/IOHHBIe, MapmipyTHbIE H KOHTPOJIBHBIE KapTbhl HJs1 IIPOHU3BOACTBA
HHTCIpAJIBHBIX CXEM ¢ HAHOPa3MCPHBIMY IMTPOCKTHBIMU HOPMaMH

HOCHCI{OB&TGHBHOCTB onepaunﬁ, PEXKUMBI TEXHOJOTHUCCKUX MTPONCCCOB IJIA
TIIPOU3BOACTBA HHTCIPAIIBHBIX CXE€EM C HAHOPasMEPHBIMHU NMPOCKTHBEIMA HOPMAMH

OCHOBHBIE TIPUHIMIIBI pa3pabOTKH TEXHOJIOTUYECKOH JOKYMEHTAUH ¥ BHECEHUS
H3MEHEHHNH B Hee

YcTpoitcTBO ¥ IPUHIMIT pabOTHI TEXHOJIOTHYECKOTO H KOHTPOJIBHO-U3MEPUTEIILHOTO
o0opymoBaHHA IS TIPOWU3BOIACTBA HHTETPAIBHBIX CXE€M C HaHOPa3MEPHBIMH
HPOEKTHBIMA HOPMaMH

HapaMeTpm A XapaKTEPHUCTUKH YUCTBIX MMOMEUICHHH U CBA3AHHBIX C HUMU
KOHTPOJHUPYEMBIX CPEA, O6€CHC‘II/IBaIOHII/IX IIPOU3BOACTBO HHTCIPAIIBHBIX CXEM €
HaHOpaA3sMCPHBIMH ITPOCKTHBIMU HOpMaM

[pouegypsl KOHTPOJIS HHTETPAILHBIX CXEM C HAHOPA3MEPHBIMU IIPOEKTHBIMH
HOpMaMu

HeopraHquCKax 1 OpraHuveckKas XuMusi, (bmnqecxaﬂ XUMUA

KOHCTpYKIIHA MONTYNTPOBOJAHUKOBBIX IPHOOPOB U (HU3HUYECKHE OCHOBBI HX PabOThI

OcCHOBBI CXEMOTEXHHKH HHTCTPAILHBIX CXEM

DOHU3UKO-XUMHUYECKHE H TEXHOJOTHYECCKUE OCHOBBI IPOU3BOJICTBEHHBIX MPOLIECCOB U
apamMeTpoB MUKPO- U HAHOIEKTPOHUKH

OcCHOBBl KOHCTPYKIIMM M TIPHHUHMIBI paboThl OOOpyHOBaHUS I peanu3aldH
6a30BbIX IPOLIECCOB MUKPOJJIEKTPOHUKH

OCHOBBI METPOJIOTHH M TPHHIOUIBI paboThl HM3MEPHUTENBHOIO 000pyAOBaHHs,
HCIIOJIB3yEMOT'0 B MUKPO3JIEKTPOHUKE

HOpSIILOK OKa3aHuA HCpBOfI ITOMOIIHN NIOCTpadaBUIEMY Ha ITPOU3BOACTBEC

Apyrue
XapaKTEPUCTHKH

3.6.2. TpynoBas pyHkums
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CocraBienue 1jiaHa u IIPOBCIACHHUC

SKCIIEPUMEHTANBHBIX PaboT Mo 0TpaboTKE U YpoBeHb
HanmenoBanve BHEJPEHUIO HOBBIX MAaTEPUAIOB, TEXHOJIOIMYECKUX Koa | F/02.7 | (nomyposens) = 7
IPOLECCOB U 000PYIOBaHUS U1 IPOU3BOACTBA KBajMpukaumn |

HAHOPa3MEPHBIX MPUOOPOB U MHTETPAIBbHBIX CXEM

TpynoBbie CocraBieHue IIaHa IPOBEICHUS IKCIEPUMEHTANBHBIX paboT M0 O0TpabOTKE HOBBIX
JIeHCTBUS MaTepUaIoB, IIPOIIECCOB, 000PYIOBaHU € paclpe/IeIEHHEM 30H OTBETCTBEHHOCTH

BI;IGOp M BHCAPCHHC HOBBIX MAaTCpHaioOB, OCBOCHHE HOBLIX TEXHOJIIOTHYCCKHX
IIponeccoB, HOBBIX BHIOB 060pyz[013amm M TEXHOJOTHYECKOH OCHACTKH JJid
IPOHU3BOACTBA HHTECIPAIBHBIX CXEM C HAHOPa3MEPHBIMH NIPOCKTHHIMU HOpMaMH

OHeHKa SKOHOMMHYESCKOM IICJ'IeC006pa3HOCTI/I BHEAPECHUA HOBBIX MAaTCpHAJIOB,
TEXHOJOTHYCCKUX TMIPOLECCCOB, O60py,I[OBaHI/ISI H OCHACTKH B CYHICCTBYIOIICC
IPOHU3BOACTBO MHTCIPAIIBHBIX CXE€M ¢ HAHOPasMEPHBIMH NPOCKTHBIMH HOPMAMH

PazpaboTka ¥ 3KCIiepUMEHTaIbHAas IPOBEPKA TEXHOJOTHYECKUX IPOLECCHBIX OIOKOB
(MUKpoMapmipyToB), oOBeAMHEHHE HX B 0OHmMI MapmpyT H3rOTOBJICHUS
HaHODYJIEKTPOHHOTO M3AENus

Pa3paboTka TEeXHONOrHYECKOH AOKYMEHTAlMH [UIs MPOU3BOACTBA HMHTErPAIBHBIX
CXEM C HAaHOPAa3MEPHBIMH NPOECKTHBIMA HOPMaMH

IlogroroBka OTYETOB IO pe3yiibTaTaM IMpOBEACHHA SKCICPHMCHTAJILHBIX pa60T,
BKJIIOYasA aHaJIu3 BHJIOB, MOCJIEICTBHIA U KPHTHYHOCTHU OTKA30B HHTCTPAJIBHBIX CXEM
C HaHOpasMCPHBIMU NMPOCKTHLIMHA HOpMaMH

Heob6xonumele | [IpoM3BOAMTD aHATH3 TEXHUUYECKHX H TEXHOJOTHYECKHX MTapaMeTPOB 000Py10BaHUS
yYMEHHUS JUTSE IPOM3BOICTBA MHTETPATBHBIX CXEM C HAHOPa3MEPHBIMH ITPOEKTHBIMU HOPMaMH
Ha COOTBETCTBHE MX MACMOPTHBHIM XapaKTepUCTUKAM

PaspabaTeiBaTh peKOMEHIALMM 1O BbIOOpY 0OOOpYJOBaHUS Il IPOM3BOJACTBA
HUHTErPAIbHBIX CXEM C HAHOPa3MEPHbIMU NPOEKTHBIMH HOPMaMH

Pabotarh Ha TEXHOJIOTHYECKOM 060pyn013aH1/m JJIA IIPOU3BOJACTBA MHTCTPAJILHBIX
CXEM C HaHOpa3sMCPHBIMH IPOCKTHBIMY HOPMaMH

[IpoBOMUTH ONTHMH3ALMIO TEXHOJNOTHYECKUX ONEpaldil s IPOH3BOJICTBA
HHTETPAIBHBIX CXEM C HAHOPA3MEPHBIMH NPOEKTHBIMU HOPMaMHU

Pa3pabarpiBaTh pEeKOMEHJAIMK 1O YCTPAaHEHHWIO NMpPHUYMH Opaka B IPOU3BOJCTBE
HWHTETPAIBHBIX CXEM C HAHOPA3MEPHBIMH NPOEKTHBIMU HOPMaMH

[MpumensaTs Metoasl cOopa JaHHBIX 11 M3Y4YEHUS HAYYHO-TEXHHYECKOH
dHpopMallMM 1O TPOM3BOACTBY MHTETPAIBHBIX CXEM C HaHOPa3sMEPHBLIMHU
HNPOEKTHHIMU HOPMaMH

Paborark ¢ Hay4HO-TEXHMYECKOM JIUTEpaTypoi, aHaIu3upoBaTh M 0000IaTh
HAYYHO-TEXHHYECKYI0 HH(POpPMalHIO MO MPOU3BOACTBY HHTEIPAIBHBIX CXEM C
HaHOpPa3MEPHLIMH NMPOEKTHBIMA HOPMaMH

PaccuuThiBaTh 3KOHOMHYECKHH 3(dexT oT BHeApeHUs HOBBIX MaTEpHAJIOB,
TEXHOJIOTHYECKHX IIPOLIECCOB U 00OPYIOBaHHUA AJs NMPOU3BOICTBA MHTETPATBHBIX
CXEM ¢ HaHOPa3MEPHBIMH MPOCKTHBIMA HOPMaMH

HsmepaTs snexTpodusznyeckue napameTpbl (GOPMHUPYEMBIX CI0€B W HU3AEIMH B
IPOU3BOACTBE MHTETPAIBHBIX CXEM C HAHOPA3MEPHBIMH IIPOEKTHHIMH HOPMaMH

CocraBnarh 3aKkymoudble cnennduxanud Ha oOopynoBaHHE [UIs IIPOH3BOJACTBA
HHTErPATbHBIX CXEM C HAHOPA3MEPHBIMH NPOEKTHBIMM HOPMaMH

Oka3eIBaTh IICPBYIO IOMOIIL IOCTpadaBUHIEMY HA NIPOHU3BOIACTBE

Heob6xomumble | KynbTypa mpou3BoACTBa M BaKyyMHasi THTHEHA B IIPOU3BO/ICTBE HHTEIPAIbHBIX CXEM
3HaHUS ¢ HaHOpa3MEepHBIMU IPOEKTHBIMU HOPMaMH

I/IHOCTpaHHLIﬁ A3BIK HE HUXXE ITIOPOrOBOI'0 YPOBHA
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B03MO0XHOCTH, XapaKTepUCTHKH OOOpPYIOBaHHS OpraHHU3alMHU [0 IMPOU3BOJICTBY
HWHTETPAIbHBIX CXEM C HAHOPA3MEPHBIMH NIPOEKTHLIMA HOPMaMH

Tunet o0opyloBaHHS M  TEXHOJOTHYECKOM OCHAaCTKM JUIs IPOU3BOJCTBA
UHTErPATHHBIX CXEM C HAHOPa3MEPHBIMH IPOEKTHBIMH HOPMaMH

OCHOBHBIE IPUHIIMITBI pa3padOTKH TEXHOJIOTHYECKOH JTOKYMEHTAllUU U BHECEHUS
H3MEHEHHHU B HEe

yCTpOfICTBO U [IpUHIHUIT pa6OTbI TEXHOJIOTHYCCKOT'0 1 KOHTPOJBbHO-U3MCPUTCIIBHOTO
O60py,I[OBaHI/IH i TIpOHU3BOACTBA HHTErpajJibHbIX CXEM € HaHOPpasMCPHLBIMHU
IMPOCKTHBIMHU HOPMAaMH

Tunel, XapakTepUCTUKH 060PYIOBaHHS, BEITYCKAEMOTr0 BEIYIIIMMH OpraHH3aI[usIMU
MHpa, JJIS MIPOM3BOACTBA HHTETPANBHBIX CXEM C HAaHOPa3MEPHBIMHM INPOCKTHBHIMH
HOpMaMu

Du3HKO-XHMHYECKHE OCHOBBI H OrpaHH4CHHA 0a30BbIX TEXHOJOTHYCCKHX
IMPOLHECCOB HAHOIJICKTPOHHUKH

@u3nka TBEpJOro Tena

@u3uKa NOJIyNpPOBOIHAUKOBHIX HAHOPA3MEPHBIX IIPHOOPOB

KoHCTpyKIIHS NOTYyIPOBOTHUKOBEIX MPHOOPOB M (hPH3HUYECKHE OCHOBBI X PabOTHI

OCHOBEBI CXEMOTEXHHKH HHTCTPAJIbHBIX CXEM

DH3HKO-XUMHYECKHE H TEXHOJIOTHYECKHE OCHOBEI NPOU3BOACTBCHHBIX ITPOLIECCOB U
napaMeTpoB MHKPO- U HAHOMICKTPOHHKH

OCHOBBI KOHCTPYKIMM M TPHHUUIBI paboOThl 00OpyHOBaHHA ANl pealu3aliu
0a30BbIX NIPOLIECCOB MUKPO3JIEKTPOHUKH

OCHOBBI METPOJIOTHH M TMPUHHMIBL paboThl H3MEpPUTENBHOro 000py/IOBaHUS,
HCIOJIE3YEMOT0 B MUKPO3JIEKTPOHHUKE

HOpHI[OK OKa3aHHusi HepBOﬁ MIOMOIIH II0OCTpagaBIICMy Ha IIPOHU3BOACTBE

Apyrue
XapaKTepUCTHKH

3.6.3. Tpynosas pyHKuMsA

. Pernenne HecTaHIAPTHBIX TEXHOJIOTHYECKUX MTPobieM

HaumenoBanmne |

| HHTCTpAJIbHBIX CXEM C HCIIOJIE30BAHUCM
I o
i HAHOTCXHOJIOTUHU

i IO HAIPABJICHUIO ACATCIbHOCTH IIPpH IIPOU3BOACTBE

s YpoBeHb
Koxn | F/03.7 | (moayposenp) | 7
KBaTHQUKALMH

Tpynoseie
JEHCTBUSA

Pa3paboTka mpeiokeHu# pH HEOOXOAUMOCTH MOAEPHU3ALUU TEXHOIOTHYECKOTO
mpoliecca MPOM3BOJACTBA HHTErPAJIbHBIX CXEM C HAaHOPAa3MEPHBIMU IIPOEKTHBIMH
HOpMaMHu

Pa3pabotka pexoMeHganui npu HEOOXOAUMOCTH MOJCPHU3AIUN TEXHOIOTUYECKOI0
00Opy/IOBaHHS W TEXHOJIOTMYECKON OCHAaCTKU HA BBIIYCKAeMYIO IPOAYKLHIO B
MPOU3BOJICTBE HHTErPAILHBIX CXEM C HAHOPAa3MEPHBIMH NIPOCKTHBIMH HOPMaMH

CornacoBanue rpa¢ukoB IUIAHOBOTO TEXHUYECKOTO 0OCIy>KUBaHUs 000pyI0BaHUA
U1 IPOM3BOJICTBA HHTErPAJILHBIX CXEM C HAHOPa3MEPHBIMH POEKTHHIME HOPMaMH

Pa3paboTka miaHa BpeMEHHBIX CAEP)KUBAIOLUMX ACHCTBUMH, BBIABJICHHE KOPHEBBIX
IpuYdAH Opaka BBIMYCKAaeMOM MPOAYKLHMH B IIPOM3BOACTBE MHTETPAIBHBIX CXEM C
HAHOPa3MEPHLIMU MPOCKTHRIMH HOPMaMH MU pa3paboTka MiIaHa KOPPEKTUPYIOLIHX
JIeNCTBUIA

Heo6xoauMrlie
yMEHHS

[Ipon3BOAUTE aHAIN3 OTKJIOHEHHH U ONpeAensTh IPUYMHBI OTKJIOHEHUS IapaMETPOB
TEXHOJIOTHYECKOT0 Mpolecca OT 3aJaHHbIX B MPOU3BOJCTBE HHTETPAIBHBIX CXEM C
HaHOpa3MEPHBIMH ITPOECKTHBIMH HOPMaMH

Pa3pabaTriBaTh peKOMEHIOAMK TI0 YCTPaHEHHUIO NpHYUH c6ost oOopynoBaHus uis
IPOM3BOJICTBA MHTErPAILHBIX CXEM C HAHOPA3MEPHBIMHU NPOCKTHBIMA HOPMaMHt
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PaccunThiBaTh l'IOTp€6JICHI/IC MaTCpruajioB JJid o0ecreUeHusT TEXHOJIOTHYECKOT O
ydacTKa HCO6X0}II/IMBIMI/I MaTepruajlaMM W pe€arcHTaMu [Jid MpPOHU3BOACTBA
HMHTCIPAJIBHBIX CXEM C HAHOPa3sMEPHLIMU IIPOCKTHBIMH HOPMAMH

3anonyATh  COOTBETCTBYIOIIME  (GoOpMBI  NOKYMEHTOB JUIS  [POM3BOJCTBA
MHTErPaIbHBIX CXEM C HAHOPa3MEPHBIMU NPOECKTHBIMH HOPMaMu

ITpou3BOANUTE aHATIM3 U ONPEENATH IPUYHHBI OpaKa B IPOU3BOCTBE HHTETPAIbHBIX
CXEM C HaHOpa3MEpPHBIMH POEKTHBIMH HOPMAMH

Oxa3pIBaTh MEPBYIO MOMOILb NNOCTPAABIIEMYy Ha IIPOU3BOACTBE

HeobxonuMele
3HAHUSA

KynsTypa mpon3BoicTBa M BAKyyMHasi TMTHEHA B IPOM3BOACTBE HHTETPAJIBHBIX CXEM
C HaHOpa3MEePHBIMU NPOEKTHEIMH HOPMaMHU

HpOFpaMMI)I CTaTUCTHYCCKOTO aHalii3a IPOIICCCOB IMPOU3BOACTBA HMHTCIPAIIbHBIX
CX€M C HAHOpPa3MEPHBEIMU ITPOCKTHBIMHU HOpMaMH

IMapameTpbl 060pyI0BaHKS, HCIIOIB3YEMOTO B MPOU3BOJICTBE HHTETPAJILHBIX CXEM C
HaHOPa3MEePHBIMU TIPOEKTHBIMH HOPMaMHU

HapaMGTpI:I ONICPAITAOHHBIX KapT Ha NPOLECCHl, MapHIPYTHBIX KapT Ha H3ACIIHNA
HAaHO3JICKTPOHHKH

HapmeTpm M XapaKTCPUCTUKHU U3IACJINA B IPOU3BOJICTBE UHTCIPAJIILHBIX CXEM C
HaHOPA3MEPHBIMH TTPOCKTHHIMH HOpMaMH

IlokazaTenn pacxoAg0BaHUA MAaTCPHAJIOB Ui IIPOU3BOJACTBA HHTETPAJIBHBIX CXEM C
HaHOpasMEPHLIMH IIPOCKTHHIMY HOPMaMH

MaTepI/IaHI:HO-TeXHI/I‘ICCKOG obecneyeHue pa60qero MECTa B [MPOU3IBOACTBE
HHTErPAIBHBIX CXE€M C HAHOPAa3MCPHBIMH IIPOCKTHLIMY HOPMaMH

KpuTepun kavyecTBa BHITYCKaeMOH NPOAYKIMH B IPOU3BOACTBE HHTETPAIbHBIX
CXEM C HaHOPa3MEPHBIMH ITPOEKTHBIMU HOPMAMH

OCHOBHBIC HPUHIIUIIBI pa3paOOTKH TEXHOJOTMYECKOH JOKYMEHTAIlUU U BHECEHH
U3MEHEHUH B Hee

YCTpoiicTBO ¥ PUHIIKI pabOTHI TEXHOJIOTHYECKOTO U KOHTPOIBHO-U3MEPUTEIIBHOTO
000pyI0BaHUS I MPOU3BOJCTBA MHTEIPAJIbHBIX MUKPOCXEM C HaHOpPa3MEPHBIMU
POEKTHLIMH HOPMaMH

KOHCTpyKIMs TOJYMPOBOIHHUKOBBIX IPHOOPOB U U3NYECKHE OCHOBBI HX pabOTHI

OCHOBBI CXEMOTEXHHKH HNHTCTPAJIbHBIX CXEM

PH3HKO-XUMHUYECKHE H TEXHOJOTHUECKHE OCHOBBI IMPOU3BOACTBCHHBIX ITPOLIECCOB U
IapaMeTpoOB MHUKPO- U HAHOIJICKTPOHHUKH

OCHOBBl KOHCTPYKIIMH M TpPUHIMIBL paboThl 00OpyIOBaHUS Ul peau3alyy
0a30BhIX NPOLECCOB MUKPOITIEKTPOHUKH

OCHOBBI METPOJIOTHH M TPHHUIHUNBI paboThl H3MEPHTENBHOr0 000pYyAOBaHMS,
HCIOJIE3YEMOT0 B MUKPO3JIEKTPOHHUKE

WHocTpaHHBIH A3bIK HE HUXKE IOPOTrOBOT0 YPOBHS

[Topsipok oka3zaHus EPBOM NOMOILH ITOCTpaAaBIIEMY HA IPOM3BOJICTBE

Hpyrue
XapaKTePUCTHKH

IV. CBeaennst 06 opranuzanusax — paspadoTuynkax npogeccHOHAJIbLHOIO CTaHAapTa

4.1. OTBeTCTBEeHHAsl OpPraHN3alHA-Pa3padoTYUK

®onx nHPPACTPYKTYPHBIX U 00pa30BaTeNIbHBIX IporpamMm, ropoa Mocksa

['enepanpHbIi QJUPEKTOP TuxonoB Anexceit Hukurosnu

4.2. HauMeHOBaHHsI Opra”nu3aluii-pazpadoTIMKOB

3enenorpan

1 | AO «HayyHo-Kccen0BaTeIbCKHIA MHCTUTYT MOJIEKYJIAPHOH 3JIEKTPOHHKM», ropoa MockBa, ropos
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2 | HII «MexoTtpaciieBoe 00beAMHEHNEe HAaHOUHAYCTPUH Y, ropo1 Mocksa

3 | Coser no npodeccroHaIbHbIM KBATH(HUKALMAM B chepe HAHOTEXHOIOTHI U MHKPODJIEKTPOHMKH,
ropoa Mockaa

4 | ®I'bOY BO «Poccuiickas akageMust HApOAHOTO XO3SIHCTBA U FOCYIaPCTBEHHOM CYKOBI IPU
IIpesnnente Poccuiickoit @enepanunu», ropox Mocksa

! O6mepoccuiickuii KnaccH(PUKaTOp 3aHATHIA.

? Ilpuka3 MuuTpyna Poccun ot 29 centsabps 2014 r. Ne 6671 «O peecTpe npod)ecCHOHANBHEIX CTAHAAPTOB (TIEpeuHe BUIOB
npodeccHoHaNbHOM AeATENRHOCTH)» (3aperucTpupoBad MunioctoM Poccuu 19 nosGps 2014 r., peructpauroHHbiii Ne 34779)
€ U3MEHEHHEM, BHECEHHBIM Npukazom Muntpyna Poccun ot 9 mapra 2017 r. Ne254H (3apeructpuposan Munroctom Poccun
29 mapta 2017 r., perucrpansonssiii Ne 46168).

3 O6wepoccuiickuii kinaccudukaTop BUIOB IKOHOMHUECKOH JEATETbHOCTH.

* Ipukas Muntpyna Poccun, Munsapasa Poccun ot 31 aexa6psa 2020 r. Ne 9881/14201 «O6 yTBepXkICHHH NepedHs BpEIHBIX
M (WIH) ONAacHelX TMPOM3BOACTBEHHLIX (AKTOPOB W paboT, NPH BHITIOJHEHHH KOTOPHIX NPOBOAATCSH O0OA3aTeNbHbIC
NpeABapUTeIbHblE MEIMUMHCKHE OCMOTPhI NIPH IIOCTYIUICHWH Ha paboTy M NepHOIMuecKHe MEAULMHCKUE OCMOTPLI»
(3apeructprposan Muntoctom Poccuu 29 snsaps 2021 r., peructpatmonsbiii Ne 62278), neiictyer 1o 1 anpens 2027 r.; OpUKas
Mumnzapasa Poccun ot 28 auBaps 2021 1. Ne 291 «O6 yteepxaenuu [lopaaka npoBeaeHUs: 00S3aTeNbHbIX NPeABaPHTENbLHBIX U
MEPHOMYECKHUX MEIHUMHCKHX OCMOTPOB palOTHUKOB, IPEXYCMOTPEHHBIX YacThbio YeTBEpTOi cTaThi 213 Tpymosoro kogekca
Poccuiickoit @eaepaliny, NepeyHsa MEJHIMHECKUX TPOTHBONOKA3aHHH K OCYIUECTBIEHUIO PpaGoT ¢ BPEAHBLIME U (MITH) OTIACHBIMH
NPOU3BOACTBEHHBIMH (PAKTOPAMH, a TaKke paboTam, IPH BHIIOJHEHHH KOTOPbIX IPOBOAATCA 06A3aTeNbHBIE NPEABAPUTENLHbIE
U MEPHOIMYECKHE MEJHIIMHCKHE OCMOTPhI» (3aperucTpupoBaH MumioctoM Poccun 29 suBaps 2021 r., perucTpallMOHHBIH
Ne 62277) ¢ u3sMeHeHNAMH, BHECEHHBIMHU NpukasaMu Munsapaea Poccun ot 1 ¢eBpans 2022 r. Ne 44u (3aperucrTpupoBaH
Munroctom Poccrn 9 despans 2022 r., perucrpaunonHbiii Ne 67206), ot 2 okrsa6ps 2024 r. Ne 509u (3aperncTpupoBaH
MunioctoMm Poccun 1 Hos6ps 2024 r., peructpauuonHsiii Ne 79994), neiicteyer ao 1 anpens 2027 r..

S Topsaaok 06ydeHHs N0 OXpaHe TPyAa M NPOBEPKH 3HAHUs TpeGOBAHMI OXpaHbl TPY[A, YCTAaHABIHBaeMblii [IpaBUTEIHCTBOM
Poccuiickoit @enepalldi B COOTBETCTBHH co cTarbeli 219 Tpynosoro koaekca Poccwuiickoit ®enepanuu.

% Enuublii KBATHQUKALHOHHDBIA CIIPABOYHHMK JOMKHOCTEH PYKOBOMTEIEH, CIIELMATHCTOB M CITyXaLHX.

7 O6wepoccuiickuit knaccudukatop npodeccuii pabounx, AOMKHOCTEH CTyNalIMX U TapU(HBIX Pa3PAIOB.

¥ Ipuxas MunoGpHayku Poccun ot 1 despans 2022 r. Ne 89 «O6 yTBepkaeHHH NEpevHA CHELMAIBHOCTEH U HarnpasieHul
NOArOTOBKH BBICLIEro 00pa3oBaHus Mo nporpaMmam GakanaBpuaTa, MpOrpaMMaM CreLMAIUTETa, IIPOrPaMMaM MaruCTparyphl,
nporpaMMaM  OpAMHATYPbl M INPOTPaMMaM  aCCHCTEHTYDBI-CTAXHPOBKM»  (3aperHcTpupoBan Munioctom  Poccum
3 wmapra 2022 r., perucTpaunonHbii Ne 67610) ¢ H3MEHEHHSMH, BHECEHHBIMH TpHKasamu MuHOOpHayku Poccuu
ot 29 aerycta 2022 r. Ne 822 (sapeructpupoBad MunioctoM Poccuu 15 HosOps 2022 r., peructpanmonHblii Ne 70948),
ot 2 asrycra 2024 r. Ne 514 (sapernctpuposan Muntocrom Poceuu 16 aBrycra 2024 r., peructpaudonssiii Ne 79187).



