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MHHHCTEPCTBO J0CTHUHH POCCHHCKON PENEPAUNH

3APETHCTPHPOBAHO

Pernctpannonubii NQ;? j/z 360
ot " 27 Y4

MHHHACTEPCTBO TPYJA H COIUAJILHOM 3AINATHI
POCCHIICKOM ®EXEPALIIU

IIPHUKA3

3 unsipa dotte e K5Gu

MockBa

006 yreepkaeHnH HPOhEecCAOHANLHOTO CTAHJAPTA
«HKeHeP-TeXHOJIOT MO NPOH3BOACTBY H3AC/THH MHKPOITEKTPOHHKI

B coorBercrBum ¢ nyHktoM 16 IlpaBmn paspaGoTKW, YTBEPXHISHAS H
IpUMeHeHUs TPpOodecCHOHANBHBIX CTaHJAPTOB, YTBEPKICHHBIX OCTAHOBICHHEM
Ilpasutensctia Poccuiickolt ®enepammu ot 22 smsaps 2013 r. Ne23
(Cobpanue 3axoHomatenscTBa Poccmiickoit @emepauun, 2013, Ne 4, ct. 293;
2014, Ne 39, cr. 5266), npuKa3HIBalo:

1. YTBepauTe npunaraeMeri npodeccHOHANBHBIH cranapr «Mrmkenep-
TEXHOJIOT [10 IPOU3BOJCTBY H3JeTUH MUKPOITEKTPOHHKH.

2. VcTaHOBHTE, YTO IpOoQecCHOHANBHEINA craHnapr «HmkeHep-TexHojor
O IIPOM3BOACTBY H3/IeNHi MHKPOINEKTPOHUKI» TIPHMEHseTCs paGoTonareniMu
1pa (GOPMHpPOBAHHH KaApoBoi TONHTHKH M B YIPAaBIEHHM [EPCOHANIOM, HpH
opraHu3aiuu oOyYeHHS M aTTecTallMM PabOTHUKOB, 3aKIFOUEHHH TPYAOBBIX
ZOTOBOPOB, paspaboTKe [ODKHOCTHBIX MHCTPYKUMH M YCTAHOBICHHH CHUCTEM
o1narsl Tpyaa c 1 susaps 2015 roxa.

Munuctp M.A. Tonwmwmy


http://www.mosexp.ru/proektnye_raboty.html

VTBEPXJEH
npukazoM MUHNCTEPCTBA
TPyJa ¥ CONHAIbHOH 3aIUTEI
Poccuiickoit Penepannu

ot «H» M%{ZOM r. Ne 49y
[TPO®ECCHUOHAJIbHBIN CTAHIIAPT

HHKeHEeP-TeXHOJIOT 0 NPOH3BOACTBY U3/ e/l MHKPOJIEKTPOHHKH

[ 245 B

PeructpauuoHHb1it HoMep

I. O6mne ceeaenus

TeXHONOTHS MPOU3BOJCTBA H3AREIUH MHKPOINEKTPOHUKA 40.058

(nauMeHOBaHUe BU/A MPOodecCHOBANBHOR JEATENLHOCTH) Kox

OcHOBHas 1{eib BHIA NPOQECCHOHATEHOM JEATENbHOCTH:

Paspaﬁoma ¥ obecrieyeHye TEXHOIOIHYECKOro npouecca mpou3BoACTBa u3nenui MHKPO3JICKTPOHHUKH [

I'pynna 3aHaTHiE:
2144 HHxeHephI-2IeKTPOHHKH, - -
HHKEHEPEI 10 CBA3K B
TIpHOOPOCTPOSHHIO
(xox OK3") (nanmeHOBaHuE) (xox OK3) (HauMeHOBaHHE)

OrHeceHHe K BHAAM SKOHOMUIECKOH JesATeIbHOCTH:

32.10.52 ITpon3BOACTEO CMORTHPOBAHHEIX MEE303CKTPAICCKUX KPHCTAIUIOB, BKIIOYAs
PEe30HaTOpHI, (PHIIBTPHI B IPOYHE YCTPOHCTBA

32.10.6 [Tpom3BOACTBO HATErPaBHEIX CXEM, MEKPOCGOPOK X MEKPOMOZYJIeit

73.10 Hayymnie nccieioanns 1 paspaGoTKH B 00/IaCTH €CTECTBEHHBIX U TEXHHYECKHX HAYK

(xox OKBIIY) (HauMeHOBaHKE BUIA S9KOHOMHYECKOMH JEATEALHOCTH)



IL. Onucanne TPYAOBLIX GyHKOUH, BXOAAIIEX B OpodiecCHOBANLHLIA CTAHAAPT

(pyuxuponansHas kapTa BHAA TpodecCHOHANLHOM NeATEILHOCTH)

O606mesHsIe TPYA0BbIe QYHKIHA Tpynopsie GyEKIMU ]
YpoBeEb
Koxn HaumenoBanue VpoBer® Hanmenoramue Kom (TOXypoBeHE)
KBTAQUKAIHH
KBaTH G UKAIHH
A Opraam3anus # KOHTPOJIb 5 CocTaBileHHE OITEPAHOEHOI0 MapIIpyTa H3rOTOBICHES A/01.5 5
TEXHOJOTHIECKOro mpomecca H3eJIMi MEKPOSJIIEKTPOHUKH ]
BRITyCKAa H3ACHAi Pa3paGoTka H KOPPEKTHPOBKA TEXAONOIHICCKOH H A/02.5 5
MHKPO3JIEKTPOHHKH HOPMAaTHBHOM JOKYMEHTAIMH Ha H3TOTOBIICHUE H3Ienuit
MHAKPO3TEKTPOHAKH
KonTpons oprasmsaius, MOAr0TOBKY M TEXHAIECKOTO A/03.5 5
OCHAIEHHASA paboIAX MECT Ha Yy9acTKaX IIPOH3BOACTRA
H3[ENIUA MEKPO3NEKTPOHHKH
KoHTpoIb TeXHOIOTHIECKOH NUCIUILINHEI Ha y9acTKax A/04.5 5
IIPOH3BOJCTBA U3HENHH MHKPO3JIEKTPOHHKH
KorTpons cobizofeHus napaMeTpoB B PeKAMOB A/05.5 5
TEXHOJOTMIECKHX ONeparyil HPOIeCCOB IPON3BOACTRA
U3ENHA MEKPO3IEKTPORHKH
KoHTpoiH NapaMeTPoB KadyecTra U3/eiui A/06.5 5
MHKPO3IEKTPOHKKY ¥ aHANM3 IPHYIKHE Opaka
B PaspaboTka, BHeApeHHEe HOBLIX H 6 Pazpaborka ¥ coriacopaHue TEXHONOIMYecKol u B/01.6 6
BEIPabOTKA peKOMeRAanuil 1o HOPMATHBHOM JOKYMEHTAIWK HOBBIX TEXHOJIOTHIECKHX
KOPPEKTHPOBKE CYINECTBYIOIIHX omepanuii poneccoB IIPOM3BOACTRA W3NCIAH
TEXHOIOIMYECKHX IIPOLIECCOB MHKPOSIEKTPOHHKY
BBIIYCKa H3JCNHH Bri6op o6opymoBaHH, TEXHONOTHIECCKOR OCHACTKH, B/02.6 6
MEKPO3NIEKTPOHUKH CpPeICTE aBTOMATH3AIKH IIPOIECCOR IPOK3BOACTBA
H3JIETTHHA MAKPO3JIEKTPOHUKH
Paspa6oTka TeXHHIECKHX 3aJaHHi Ha MOJCPHHA3AUIO B/03.6 6

CyIIECTBYIOMEr0 060pyAOBaHM4, TEXHONOTAIECKOH
OCHACTKH H CPEJCTB aBTOMATH3AIHH IPOIECCOB
IPOU3BOJICTBA H3JIE/IHii MEKPO3JICKTPOHAKY
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Pa3pa6oTka TeXHHUECKUX 3aJaHuii Ha IPOSKTHPORAHIE K
HM3TOTOBJICHNE TEXHOIOTHYECKOH OCHACTKH,
HECTAHNAPTHOTO 000PYLOBAHHMS, CPEACTB aBTOMATH3AIUH
TIPOLECCOB IIPOU3BOACTBA H3NEIIH MUKPONISKTPOHIKH

B/04.6

IIpoBenenne sKCIepAMEHTAIBHEIX paboT IO 0TpaboTke U
BHEJPEHHUIO HOBBIX TEXHONOTHIECKIX TPOIIECCOB
IIPOU3BOJCTBA U3JEIUI MUKPOINEKTPOHAKA

B/05.6

IlnannrpoBaHAE ¥ MOATOTOBKA IPOM3BOACTBEHHEIX
TOMEIEHR, pasMemenns obopynoBanns u paboanx MecT
Ha OPOH3BOJICTBE M3NEIHI MEKPOINEKTPOHUKHA

B/06.6

PaspaboTka u BHEApEHEE HOBBIX
TEXHOJIOTMYECKHAX IIPOLIECCOB

¥ IIporpaMM BEIDYCKa H3ETHi
MUKPO3JIEKTPOHAKH

AHamu3 H BHOOP NEPCIEKTABHBIX MATEPHATIOB,
TEXHOJIOTHYECKIX TIPOLECCOB B 060pyROBaHES
[IPOU3BOACTBA H3JENHUH MHKPO3IEKTPOHHKH

C/01.7

PaspaboTka u cornacoBanue TEXHOIOTHIECKON B
HOPMAaTHBHOM JOKYMEHTAIIMH HOBbIX TEXHOJIOTHIECKHX
TIPOLECCOB BEITYCKA M3AENHi MUKPO3IEKTPOHUKH

C/02.7

Opranru3anms IPOBeieHus dKCnepHMEHTANBHEX padoT mo
0TpaboTKe U BHEPEHWIO HOBEIX MAaTEpHATIOB,
TEXHOJIOIAYECKIX IIPOLECCOB ¥ 0GOPyXOBaHNS
IIPOM3BOJICTBA M3MIEIHH MAKPOIIEKTPOHUKE

C/03.7

AHanm3 JaHHEIX 9KCIEPHMEHTAIBHBIX PaboT, BEIpaboTKa
PEKOMEHAAMUI 10 KOPPEKTUPOBKE ¥ OOTHMH3ATHH
[IapaMeTpoB M PEXAMOB TEXHOJIOTMIECKUX Onepalui i
TEXHOJIOTHYECKUX IIPOIECCOB IPOU3BOACTBA U3LCIHH
MUKPO3JIEKTPOHUKH

C/04.7

Pa3pal0oTKa METOJOB TEXHIIECKOI0 KOHTPOIIS X
HCOBITAHYS M3ACIHH MEKPOSICKTPOHUKH

C/05.7

Arami3 nprurH Gpaxa ¥ pacCMOTPEHHE HOCTYNAIOITHX
peKnaMaliyif Ha BRIOTYCKAEMbIE N3/
MHAKPOSJIEKTPOHHUKH

C/06.7

IIpoeKTHPOBAHNE TEXHONOTHIECKOTO OCHAIIEHHS YIaCTKOB
IPOU3BOACTBA H3AEIIMI MEKPOIIEKTPOHUKA

C/07.7




4
IIL Xapakrepucraka 0606 uieHHBIX TPYAOBLIX QyHKIHA

3.1. OGo6menuas TpynoBas GpyHKIUA

Opranu3anys U KOHTPONb

VYposens 5
HaumeHopanye | TEXHOJOTMYECKOIO IPOIECCA BBINYCKa Konm | A | S ——
M3JEIHAH MEKPOIIEKTPOHUKH

{

Tpoucxoxuenue . 3aUMCTBOBAHO U3 E !
06061EeHHOM TPy HOBOH | Oprruan X opurAHATa | i
bymicun SRS N i I A R
Kon PeructpanuosHeIi
OpHUrHHAJA HOMep
poieCCHOHANBHOTO
CTaHpapTa
Bo3moxnbie HmxeHep-TexXHONOT
HauMEHOBAHUSA Umxenep-rexuoror III kateropuu
JOJDKHOCTEH HHXeHep-TEXHONOT [0 IPOM3BOCTBY H3AENIH MUKPOIIEKTPOHHKH
HMmxeHep-TEXHONOT [0 IPOU3BOACTBY H3/IENHH MUKPOIIEKTPOHNKH
111 xateropuu
TpeGopauus k Bricoiee 06pazoBaHue — 6aKanaBpHaT WM CpEAHEE MPOYECCHOHANIBHOE
o0pazoBaHuIoO 1 00pazoBaHue B 0611aCTH MUKPOIIEKTPOHUKH
obyuenuto
TpeGoBanus x onbITy OneIT paGoTsI IO CHENHANTBHOCTH, HPHOGPEeTEHHEI B NepHOA 00yJeHms
TIpaKTHUeCKo} paGoThI
Oco0kie ycnoBus IpoxoxneHne o6s3aTeNBHBIX IpeABAPUTENGHEX (IPH NOCTYIJIEHHM Ha
Jolycka K pabote paboTy) A IMEepHOTRIECKHX MEIUIAHCKIX 0cMOTpoB (06cienoBanmit), a Taioke
BHEOYEPENHBIX MEJMIMHCKHX OCMOTpOB (oOcnezioBanmii) B TOpSIKE,
YCTaHOBJICHHOM 3aKkoHozaTenbcTBOM Poccuiickoii denepanun
IIpoxoxieHne pabOTHHKOM OPOTHBOIIOKAPHOTO HHCTPYKTAKA
Tipoxoxpaenne paboTHHKOM HHCTPYKTaXKa IO OXpaHe Tpyla Ha paboueM
MecTe

JlomoHATENBHBIE XapaKTEPUCTHKH

HaumenoBanne 6a30B0# rpyNIIEI, HOJDKHOCTH

HawumenoBatue JoKkyMeHTa Kon (UpodeccH) MM CreIHATLHOCTR
OK3 2144 HHxeHEpHI-3IEKTPOHUKH, HEDKEHEPHI 110 CBA3H U
TIprOOPOCTPOEHUIO
EKC* - Hrxenep-TexHonor (TEXHOIOT)
OKCO® 210100 ONexTPOHHKA H MHKPOYJIEKTPOHHKA

210101 DusnyecKas SNEKTPOHAKA

210104 MHKpPO3IEKTPOHHKA H TBEPAOTENbHAS 3ICeKTPOHUKA

210105 OnexTpoHHbIe NPHOGOPH! H yCTpoiicTBa

210106 IpombiiuieHHAS SJIEKTPOHHKA
210107 ONeKTPOHHOE MANIHHOCTPOCHHE
210108 MuxkpocucTeMHas TeXHHKA

240100 XumudecKas TEXHONOIUs M OHOTEXHOIOrHA

240306 Xumugeckad TeXHOJOTHA MOHOKPHCTAIIIOB, MATCPHAIOB
M H3JETHHA 3IeKTPOHHOMH TEXHHKH




3.1.1. TpyaoBas dpyuxuus

{ Cocrasenne ONepaliOHHOTO MaplipyTa i ‘ VposeHs ‘
Haumenopaxye H3TOTOBJICHMS U3CHi Kox | A/OL5 | (nomyposeis) | 5|
MHAKPO3NIEKTPOHAKH || compmamm | _J

; .
ITpoucxoxaeH!e TPYROBOH I Opurvsan X 3anMCTBOBAHO M3 1 ! I

Kom opuruHana  PerucTpalOHHEI HOMep

npodeccuonansHoro
CTaHjapTa
TpynoBsie neiicTBUs Ompenesnenyne TUIA IPOU3BOACTBA U3NCIUE MHKPOIIEKTPOHIKK

Bsibop nporecca HOTYYEHHS HU3ETIHS u3 JEHCTBYIOLIEro
THNOBOTO/IPYHIIOBOI0 TEXHOJOTHYECKOrO IIPOIlECcca MM IIOMCK aHAJora
SIAMHUYHOTO Iporecca

BrI00p KOHCTPYKIHOHHBIX MaTEPHANIOB ISl H3JCIUH MUKPOJIEKTPOHHKH
Onpepenenue TANIOpa3Mepa 3arOTOBOK JUIL U3/ICIHM MEKPO3NECKTPOHUKHE
Ompenenesde  cocTaBa  CpedcTB  TEXHOJOTHYECKOTO  OCHAIIEHHA
pa3paGaTEIBAEMBIX IPOLIECCOB HPOU3BOLCTBA H3JIENIHI MHKPOIIEKTPOHUKH
CocTaBrenne TeXHONOTHYECKMX MAapIUPYTOB M3TOTOBJICHHS  HM3JICIHiA
MHKPO3TECKTPOHHKH

Pa3paGorka mopsaka [OONMEPalMOHHOTO.  BBITOJHEHHMA paGoT Mo
H3TOTOBJICHHIO H3J/IG/IH MHKPOSJIEKTPOHHMKH

Ogopmiienne MapIIPYTHEIX KapT H3COTOBJIEHHS M3eN N MAKPOSJIEKTPOHMKH
Heo6xomumsle ymMeHus PazpaGareiBate  ONMEpaNMOHHBIE MAPWIPYTEl  M3FOTOBJNEHHS  H3ACIMI
MHKPO3JICKTPOHHKH HH3KOH M cpeiHel CIIOXHOCTH

3anoaHATH MApIIPYTHEIE KAPTHI H3rOTOBJICHAA U3AEIHI MUKPOIIEKTPOHHKH
PabotaTh ¢  KOHCTPYKTOpCKOM  JOKyMEHTaMEH  HA  H3AEIHA

MUKPOSJICKTPOHAKH |
Pa6oTats ¢ TexHONOruYeCcKoil NOKyMEHTaUMedl Ha H3TOTOBICHHE H3JEIHi
MHKPOJIEKTPOHHKH

Heobxoaumsele 3HaHUS basoBple = TCXHOJNOrHYECKHE  NPOIECCH  IPOM3BOACTBA  M3MEIHE
MHKPOSNIEKTPOHHKH

TumoBoe obopymoBaHME H €ro Mecro B TEXHOJNOTHYECKOM IIpolecce
HPOH3BOJICTRA H3AENNI MEKPOVISKTPOHHKH

Tanossie HHCIPYMEHTHI, NPHMEHAEMBIE B TEXHOJOTHYECKOM IIpOLecce
TIPOM3BOJICTBA M3/IENHi MHKPOJIEKTPOHUKH

OCHOBHEIE =~ MaTepHaNbl, HCIOIL3YeMblE B  IPOU3BOLCTBE  H3AEIHH
MHKPOSJICKTPOHHKH

CrannapTel, TEXHAYECKHE YCIIOBHS H APYTHE HOPMATHBHEIE M PYKOBOISIIHE
MaTepHANLL 0 0GOPMIIEHAIO MAPIIPYTHEIX M ONEPANHOHHBIX KapT [ BCeX
THIOB  TEXHONOIHYECKMX  MPOILECCOB NPOM3BOACTBA  M3NENWi
MHKPOJIEKTPOHUKH

Hpyrue xapaxrepucTukn | O6BbeKTOM TPYHNOBEIX HeHMCTBUIl SBAIOTCS ONEpPaI[MOHHEIE MAapIIpYTEI
TIPOM3BOJICTBA H3AeHit MUKPOJICKTPOHUKH HU3KOH M CpefHeH CI0KHOCTH
TpynoBkie neACTBUA BBIIOIHAIOTCS CAMOCTOSTENBHO MIIH 0T PYKOBOACTBOM
6onee KkBan(pUIAPOBAHHOTO CIEIUATHCTA




3.1.2. Tpynoran dynrcuus

HammenosaHue l

Tpoucxoxenye TpyoBoi
dyrKuuy

Tpymosele pefictaus

{
PaspaGoTka u KOppBKTHpOBKa }
TEXHOJIOTHYECKOH M HOPMATHBHOM | Kox ! A/02.5 | (momyposers) 5
ZOKYMEHTAIIMNA Ha M3TOTOBICHUE U3JEAUH | ‘
. MHKDPOSJIEKTPOHAKH L.

i Ypoaem,

KBIHUKALAH

X 3auMCTBOBAHO M3

Opuruzan
OpHIHHAIA

Kop opurunana  PernctpauuoHHsf HOMep
npohecCHOHANBHOrO
crangapta

AHalH3 TEXHONOTMYECKHX TpeGOBaHHﬁ NPEABABIAEMBIX K HIEIHIM
MHKPOITIEKTPOHUKH B

BHIGOp CXEMBI KOHTPONA TEXHOIOTHYECKHX TPEGOBAHMI, IIPETbIBISEMEIX K
H3JENHIM MHKPOSIEKTPOHRKH

BriGop cpencTaa KOHTPOJIA TEXHOIOIHIECKHX TPeOOBaHMIA, IPEABABIACMBIX
K M3EIAAM MHKPOIEKTPOHHKHE

Pa3pa6o*rx<a CIHHUYHBIX TEXHOJOIHUECKHX IIPOLECCOB Ha OCHOBe 6a30BBIX
TCXHOJIOTHYSCKHUX IIPOIECCOB IIPOU3BOICTBA u3enui MHKPOJJICKTPOHHKH

Pa3pa60’n<a CAMHUYHBIX  TCXHOJIOTMYECKHX  IPOLECCOB Ha  OCHOBE
TEXHOJIOTHIECKOr'o IIpouecca-aganora IIPOU3BOACTBA n3genau
MHUKPOSJICKTPOHHKHU

BrIG0p TeXHONOTHYECKOTrO 0GOpyNOBaHMS, HEOGXOMUMOTO JUIL peau3aluy
paspaGoOTaHHOrO TEXHOJOTHYECKOr0 NpONecca NPOW3BOACTBA U3AENUH
MUKPOIIEKTPOHUKA

BriGop cTaHZapTHOM TEXHOJIOTMYECKOM OCHACTKH, HeobXommmod s
peaM3alid  pa3paboTaHHOIO TEXHOJIOTHIECKOro IPONECCa IIPOH3BOICTBA
u3euii MEKPOINEKTPOHUKH

HasHadeHHe TEXHONOIMYECKHX PEXKUMOB ONEpaliii TEXHOIOTHYECKOTO
Ipolecca NPOA3BOJCTBA H3JeNHil MAKPOIISKTPOHHKH

KoHTposis pacderHBIX HOpPM BpeMeHM ONepanuif TEXHOIOHYECKOTo
npomecca POU3BOACTBA H3EINA MAKPOICKTPOHUKHA

OcdopmieHne MapUIpyTHBIX KapT, XapT TEXHOJNOIHYECKOro Mpolecca,
OIEpaNHOHHBIX KapT

Heo6xonumMble ymenus

AHaTM3APOBAT  HOMEHKNATYPY M HpOIpaMMy  BBIIYCKa — M3JENMid
MHKPO3JIEKTPOHAKH

BBISBIATS OCHOBHEIE TEXHOJOTHMYECKHE 3a/a4H, pemacMbIC IpH pazpa60'nce
TEXHOJIOTHYECKOro nponecca Npou3BoACTBa n3emmit MHKPOIJIEKTPOHHKHA

AHAIM3UPOBATh CXEMBI KOHTPOJ TPEeOYEMBIX TEXHMYECKHX XapaKTEPHCTHK
H3/eMl MUKPOIJIEKTPOHUKHI

AHanp3upoBaTh BO3MOXXHOCTH CPEACTB KOHTPOIH TPeOyeMBIX TEXHHIECKHX
XapaKTepHCTHK U3JeNHii MUKPO3ICKTPOHHKH

PaspabatTriBaTh CHCTEMBI, METOZHKM M Cpe/ICTBA OLEHKM KauyecTBa
BBIIOJIHGHMS TEXHOJOIMYECKHX Olepanuifi W KOHTPONSI HapaMeTpoB
HCIOJIB3yeMoro 060pyaoBaHus

AHanuM3UPOBATH CHOCOOBI 3aKpelieHHs 3ar0TOBKH HA TEXHOTOTHYECKOM
HOCHTEJIE, OCHACTKe, paGoyeM mojie 060pyI0BaHus
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BBI6HpaTB OHTPIMaJILHBIH TCXHOJIOI‘I/I‘ICCKI/IH npouecc-aﬂanor nponsnoncma

U3 MHKPOIIEKTPOHHKH e e

_TIpOIEcca IPOH3BOACTBA U3 MAKPOSNEKTPOHUKA

Koppelcmpona'rb TCXHOJIOTHYCCKHE DEXHMBI THIIOBOrO TEXHOJNIOTHYECKOro

Koppexmponan, TEXHOJIOTHYECCKHC PEKHUMBI TEXHOJIOL! PI‘ICCKOFO Hpouecca-
agajiora Ipou3BOACTBA u3genui MUKPO3JICKTPOHHKH

AHa¥3MpOBaTh  BO3MOXHOCTHM  TEXHOJOrMYeckoro  obopynoBanus
[IPOM3BOJICTBA H3ME/IHH MUKPOITCKTPOHUKH

AHaJ'IKBHpOBaTL BO3MOXXHOCTH TI/IHOBOI/I TGXHOHOFH‘IECKOH OCHaCTKI/I .
Bbr61«rpa'r1= TEXHOJOTHYECKHE  PEIKHMBI onepamm TBXHOJIOI'I/I‘ICCKOPO
IIporecca NPpOU3BOACTBA H3Enui MUKPOJ3JICKTPOHUKA

HopMupoBaTth TEXHOIOTHYECKHE ONEPAHY TPOLECCa IPOU3BOACTBA U3LAEHH
MUKPO3JIEKTPOHUKH

HeobxonuMele 3HAHUS

| mO(l)OpMJ’lﬂTB TEXHOMOIMYCCKHE JOKYMCHTRL

TexHUYECKHE TPEGOBAHNS, IPEABABIIEMBIE K V3TOTAB/IHBAEMBIM H3/IENHAM
MHKPOJIEKTPOHUKH

OcHoBHBIC MeTOZEI M CrmOco0bl KOHTPONS TEXHWYESCKHX TpeOOBaHUM K
) TIB M3/ENHAM MUKPOIITEKTPOH o
CHOBHBIE  CpeicTBA  KOHTONA  TEXHHYECKHX  TpeOOBaHMA K
H3rOTaBINBAEMBIM M3JENHIAM MAKPOSJIEKTPOHUKH

| MUKPOSJIEKTPOHUKH

Tt 1S OCHOBHEIE XapaKTepUCTHKY OpOoU3BONCTBA w3nenuit

CTpyKTypa  OpOM3BOLCTBEHHOIO W  TeXHONOIHYECKOTO  Hpolecca
H3TOTOBIICHUS U3JENH MUKPOIICKTPOHHKH

Cxems! 6a3upoBaHHs 3arOTOBKH JUTs H3/IENHI MEKPOSJIEKTPOHUKH

THIOBBIE TEXHONOTHYECKME TIPOLECCH U PEXKUMBI TIPOH3BOICTBA H3JEIHi
MHKPOIIEKTPOHEKH o ]

HpaBpuIa Bmﬁopa TEXHOJIOTHIECKOr'0 Ipouecca-aHajIora

OcHoBHOEe TexHOmOrwieckoe o0OpyZOBaHHE NPOH3BOACTBA — H3AENHik
MHKPOIIEKTPORUKH H JIPHHIUIIEL er0 paboThI

Ilpuananer  BEIGOpa TEXHOJOTHYECKOTO OGOPYHOBAaHHSA IPOH3BOJCTBA
U3JeNMi MEKPOS/ICKTPOHUKH H IPHHIHIEL €10 paboThl

IMpraiMne: BEIGOpa TEXHONOTUYCCKOM OCHACTKM AJIA M3TOTOBJCHYS M3ACIui
MHKPODIIEKTPOHHKH M IIPHHIMIIE e€ paboTh

Tunopsie TEXHONOTHYECKUE PEXUMBI OLIEPAIMil TEXHONOFHYECKOro MpoLecca
TPOU3BOJICTBA H3JEINH MAKPOINEKTPOHHKH

Meroanka HasHAYEHHA TEXHOJIOTHYECKHX pPEKAMOB TEXHOJOTHYECKUX
onepanui

Merogpka pacuera HOpM BPeMEHH TEXHOIOTHIECKUX Oneparuii

Cramum paspaGOTKH TEXHONOIMYECKOM W HOPMATHBHOH NOKyMEHTAlMM Ha
H3TOTOBICHUE H3eHE MUKPOIIEKTPOHIKY

OcHoBHEBIE BHBI TEXHOJIOTHICCKUX TOKYMEHTOB U UX Ha3HAYCHUE

CrannapTsl, TEXHHYECKHE YCIIOBHS W JPYTHe HOPMATHBHbIE ¥ PYKOBOIALIME
MaTepHansl N0 OGOPMIEHHIO MapHIPYTHBIX KapT, KapT TEXHOIOTHMYECKOro
IIpOLIecca, ONePalOHHEIX KapT

Jpyrue XapakTepucTHKY

OO6BeKTOM TPYROBHIX JefcTBHIl SBIIETCA TEXHOJIOTHYecKas M HOpMaTHBHas
JIOKyMEHTanus [POM3BOACTBA M3JIENHH MHKPOINEKTPOHUKA HU3KOH H
cpeliHe CII0XKHOCTH

TpyHoBEle NeHCTBAS BEIIOIHAIOTCS CAaMOCTOATEBHO WIIH IO/ PYKOBOACTBOM
6osiee KBAM(HALUPOBAHHOTO CHENHATHCTA




3.1.3. TpynoBasa dyHxnus

Kontpons oprannsanuy, DOATOTOBKH U ] { v 1
{ pOBEHB i
Or0 OCHAIEeHUs pabovux MECT
HamMeHoBaHuE TEXHIIECKOrO OCHAIN P o Kox ! A/03.5 | (monyposens) ; 5
Ha yJ9acTKAX [IPOU3BOACTEA H3NCTAR | D a—— |
MHUKPOIIEKTPOHUKA ~ LH
CTBOBAHO U3 H !
TpoucxoxneHue TpyAoBOi Opurasas X 3aum al | ]
bysxIHn OpHUrHHaIa i | .
Kon opurnnana  PerucTpaudOHHbIR HOMEp
npodecCHOHANBEHOro
cTaniapTa
ﬁpyHOBBIe nefictBuA TlpoBepka ypoOBHY TEXHHIECKOr0 OCHAIEHWs pabodux MecT Ha

NpPOU3BONCTRE W3JEMH MHUKPOJNEKTPOHHKH Ha COOTBETCTBAE HOpMaM
TEXHOJIOTHIECKOH JIOKYMEHTAITHH .

Brigaua 3akmioueHMs © COOTBETCTBHH COCTOSHHS pabodmx  MecT
HOPMATHBHOH M TEXHONOTHYECKOH JOKYMEHTALH

PaspaGorka TexHudyeckuX TpeOOBAaHUH K OCHAIECHUIO H HOOCHANICHHIO
pabodHx  MECT  TEXHOJNOIMYECKHM, KOHTPONBHO-M3MEPHTEIBHBIM  H
BCIIOMOraTe/IbHBIM 000pYIOBaHHEM

(DopMUpOBaHMe TEXHHYECKHX 3aiaHuil Ui OCHAIIEHWS U JOOCHAHIEHUA
palouux  MECT TEXHOMOTHYECKMM, KOHTDPOIBHO-M3MEPHTENBHEIM U
BCLIOMOTATEILHEIM 000pyAOBAHAEM

BsaumopeicTere ¢ MPOBEPAIONMMM M KOHTPOJNMPYIONEMH OpraHaMH Mo
BOIIPOCaM  COOTBETCTBHMA pabowmx Mect TpeGoBaHmsAM H  HOpMaMm
OpraHm3alldM H OXpaHBl TPyla, NPOM3BOACTBEHHOH CAHWTAPHH H
IPOTHBOIOXKAPHOM! 3alIHTHI

Heo6xoauMele yMerus

OnenuBarh IPOU3BOAUTENBHOCTh M KAyecTBO TpyAa Ha pabodMx MecTax
HPOHM3BOACTBA H3/IeNuii MEKPOIJIEKTPOHUKH

Onpepenirs cOOTBETCTBHE TEXHWYECKOH OCHAIICHHOCTH pab0oydx Mect
TpeOOBaHUAM  TEXHOJNOTMYECKOM M  JPYruM  BHIaM  HOPMAaTHBHON
JIOKyMEHTaIHH

VCTIpanars HECOOTBETCTBHA B TEXHUYECKOM OCHAIEHHOCTH pabounX MecT Ha
IPOH3BOJCTBE M3MENHIl MUKPOIIEKTPOHUKH

Omnpenenars NOTPeGHOCTE B TEXHONOTHIECKOM, KOHTPOABHO-H3MEPUTENLHOM
H BCIIOMOT2TEIbHOM 000pyIOBaHHH Ha pabourX MecTax

Onpenenars TpeGOBaHHS K OCHALICHHUIO M JOOCHAIIEHHIO padodnX MecT

HeobxonuMele 3HAHAS

Texnomornaeckuit IIpOITeCC IIPOU3BOACTBA H3IEHAN MHKPOSJIEKTPOHHKH

Merouka opraHu3alME H IOATOTOBKH paGodYMX MECT Ha IIPOHM3BOACTBE
W3/IEIMI MUKPO3NIEKTPOHHKH

Kpurtepun onerky pabouix MECT COTIACHO YCIOBHSM TPyZa

| M3IEeIIHN MEKPOINEKTPOHHKH

OcHOBHOE TEXHONOTHYIECKOe 000PYAOBaHUE, KOHTPOJIBHO-H3MEPUTENEHOE |
BCIIOMOTaTeNbHOe 060pyIOBaHHE M NPHHIUIIE! €ro PaGoTHI Ha IPOU3BOXCTBE

OCHOBEI opranu3aguu u IUIAHUPOBaHHUA IIPOH3BOJACTB A3eIi
MUKPOJJICKTPOHHUKH B YaCTH OCHAILICHU S pa60qIfIX MECT

Jpyrue xapakTepucTHKA

O6BeKTOM TPYIOBEIX OEHCTBHUI SBIIIOTCS paGoune MecTa VIS IIPOH3BOACTBA
H3/1eNTMH MEKPOYIEKTPOHIKH HU3KOH M CpeJiHEH CHOKHOCTH

Tpynossie NeficTBHA BEIIOIHAIOTCS CAMOCTOSTENEHO HIIH [OJ PYKOBOACTBOM
Oortee KBANMMAUIMPOBAHHOTO CHENMANHCTA




3.1.4. Tpynosas ¢pyHxums

KOHTPOIH TEXHOIOrIecKOM JHCIMITITHEEL , | VposeHs |
HauvenoBanue Ha yJacTKax MPOM3BOACTRA H3AENuit Kox | A/04.5 l (monyposetb) s 5
MHKPOJIIEKTPOHUKH _J KBATHQUKALAH |

[IpoucxoxaeHne TpyAOBOH
byHKIHAN

Opnrm{an X 3auMCTBOBAHO U3 ! ! ‘
- Kon opurnnana  PeructpallMOHHEIH HOMep
npo(hecCHOHATEHOTO
craHzapTa

Tpynossie feiicTBus

KOHTpOJIB COOJIONEHH TEXHOJOTHYECKOH MHUCIIMIUIAHEL npyd peann3anuu
TECXHOJIOTHYCCKHUX TIPOLIECCOB MPOX3BOACTBA PI3§_(§JIHI‘/'I MHKPOJIEKTPOHUKH

KoHTponb  BHIIONHEHHS MPaBWI  SKCIUTYaTAUMH  TEXHOIOIHYECKOTO
obopyfoBanus o

TIpoBe/enye MWIAHOBOK aTTeCTAMH 0GOPYIOBAHUS NPOH3BOACTBA WI/ICTHI
MHKDPO3/IEKTPOHHKH

Kourtpons fesTenbHOCTH ONEpaTOpoB M COOMIONCHHS HMM  HpaBuil
MPOBCACHUA TCXHOIOIHYECKHX H KOHTPOJBHBIX onepaum‘i, TPaHCIIOPTHPOBKU
| MApTHil M3[CNUA MUKDOONEKTORMKE .

Ilpy  OTKNOHEHWH  IIapaMETPOB  [OJAaBaeMOM  Ha o6opy1(onaxme
9JICKTPOSHEPrud OCTaHOBKa IIporecca H COOGH.[CHKC 0 CIy4YHBIIEMCA IO
[UL IPUHATAS PeIIeHUs e
Hposene}me HEeIUIaHOBOH arTecranuu OGOPYZIOBaHI/Iﬂ Ha HpOI/IBBO)ICTBe
U3JIENHI MHUKPONCKTPOHMKI

Heob6xonumele yMeHAs

W3mepars 3JIeKTpodH3NIECKHE HapaMeTpsl dopMupyeMBIX
(YHKIMOHAIBHBIX ¥ BCIIOMOTaTebHEIX CIIOEB U H3JeIHii

[TpoBOAMTH aHAH3 U OLPEENATh IPUYHHBI OTKIOHESHUS TapaMeTPoB

OcyIecTBIAT TEXHONOTHYCCKHUI Ha/[30p
Pa6oTath ¢ KOHCTPYKTOPCKOH ¥ TEXHOJNIOTHIECKOH TOKYMEHTaIHel

PaBotarh ¢ KOHTPONEHO-H3MEPHTENBHEIM 000PYIOBaHHEM Ha MIPOK3BOACTBE
H3AeNMHi MUKPONIEKTPOHAKH N

Pa6oTtaTh ¢ HHCTPYKIHAMHA IO 3KCILTyaTaluu 0GOPYAOBaHMA W NpUGOPOB HA
[POU3BOJICTBE H3AENHH MUKPOIJIEKTPOHHKH

Heo6xonumeie 3HaHHS

TumoBsie TECXHOJIOTHYCCKHE IPOLECCHI NPOU3BOACTBA A3eNnuit
MHKPOIJICKTPOHHKH N

CucreMa MEHEIDKMEHTA KadecTBa

PernamMenTsI KORTPOIIA TEXHOJIOTHYECKUX OIepalyil mporecca NpOH3BOICTBA
H3JIeNHi MEKPOYIEKTPOHUKH

MeToI51 HCCIEIOBAHHUS CIIOEB | CIPYKTYD

MerTozp! aHann3a TEXHONIOTHIECKHX cpen

TexHomoruyeckHe  peKEMBI  TEXHOJOTHYECKOTO U KOHTPOJBHO-
H3MEPUTENLHOr0 060pyXOBaHHS MPOH3BOACTBA H3ACIHI MAKPOITEKTPOHUKY

PernamMenTsl, cTaHAapTH (IO OXpaHe TPYAa, BaKyyMHOM I'HTHCHE, YHCTHIM
30HaM)

OnepanpoHHBlE, MapOIPYTHRIE M KOHTPOJBHBIE KapThl IIPOM3BOACTBA
H3/IeIMH MAKPOIEKTPOHHKHI

JpyTre xapaKTepHCTHKH

O6BeKTOM TPYNOBHIX JEHCTBHI ABIAETCA TEXHONOrMYECKas AUCIHUIUIAHA Ha
pabounx MecTax MPOM3BOJICTBA M3JEIHN MHKDOIJECKTPOHHKH BCEX BHIOB
CITOXKHOCTH

TpyaoBBie ASHCTBUSL BHIIOTHAIOTCA CAMOCTOSTENHHO MIIH [OJ PYKOBOJICTBOM

GoJiee KBATMGUIIMPOBAHHOIO CIIEIHAINCTA
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3.1.5. Tpynosas dpyHxuus

KonTpons cobnrogenns napaMeTpoB u ] I v - |
. i Ypoze }
COKMMOB TEXHOJIOTHYCCKUX OIepanny
Haumerosanue p patn Kon g A/05.5 | (monypoBeHs) ] S
IPONECCOB NMPOM3BO/ICTBA U3IEIIHH i KBanudUKaLUHn !
MUKPOINEKTPOHHKH ! ;
P e . [ OO
ITponcxoxnervie TpyROBOH 3aUMCTBOBAHO 13 | ’
P A PyR Opnmx—xa.n X |
OyHKuIR OpurdHaa i |
Kon opurunana  PerucTpanuoHHbii HoMep
npodeCCHOHANBHOTO
CTaHxapra
Tpynossie neficTBHs KOoHTpONs NpaBUIBHOCTH SKCIUIYaTAlUd TEXHOJOTHYECKOro 00OpyNOBaHUS

Ha IPOM3BOJICTBE H3/ICTHH MUKPOIIEKTPOHUKH _ o
KOHTPONb PABHITBHOCTH SKCILTYATAIMH TEXHOIOTHYECKON OCHACTKH
BrisiiieHHe pHUHH Opaka B H3rOTOBICHHH H3JCTMI MUKPOIJIEKTPOHHKH
TMoaroroska mpeanoxenuii MO NPEAYNPEKAEHHIO M JHKBUJamMu Opaka B
M3TOTOBNCHMH M3/ICIWH MUKPOINEKTPORAKK
BbisiBicHuE IPHYHH TPUOIMKEHHAS THHEHHBIX Pa3sMEPOB U PACCOBMETIEHUH K
_MPESCIBHO JOIYCTHMBIM

TIOArOTOBKA NpCMVIOKEHMH [0 IOBBIMCHWIO TOYHOCTH BHIONHCHAA
TEXHONOTMYECKAX  omepauuii  mpomecca  NPOW3BOACTBA  H3JENHi
| MEKDODJIGKTPOHMKHL
COrlacoBAHME BHECEHWS W3MEHEHMA B TEXHONOIMYECKHE MPOLIECCHI
HPOM3BOJICTRA M3ACIHH MUKPOAIEKTPOHRKH

CornacoBanue BHECEHHs H3MEHEHHUH B TEXHONOTHYECKYIO JOKYMEHTALHIO

U

HeoGxomumeie ymernst | OmepaTHBHO peimiaTh TEXHONOTMYECKUE MPOBIeMBI B POLECCE IPOH3BOACTBA
U3/IeMH MHKPOSJIEKTPOHUKH

AHaNMU3MpOBATh OCHOBHBIC IIApaMeTPHl DPEATH3YEMBIX TEXHONOIHYECKAX
TIPOX[ECCOB IPOU3BOJICTBA H3JIeNMii MHKPOSNEKTPOHIKH

AHanu3upOBaTh PEXHMBL pPabOTHl TEXHONOrHYECKOro 00OpYyHOBaHHA Ha
TIPOM3BOAICTBE H3MCINH MHKPOIJICKTPOHUKH

AHanu3upoBaTh PSKUME! pabOTHI TEXHONOTHIECKOH OCHACTKH
ABanH3upOBaTh HPOH3BOACTBEHHYIO CHTYAIMIO H BBIBIATH NPHIHAHEI Opaka
B H3TOTOBJICHUH H3JIENHH MUKPO3IEKTPOHHKH

BEUABILATS NPUYMHABI HOTEPH TOYHOCTH TEXHOJIOTHIECKOTO 000pyHOBaHMS
Ilpemmarats  pemenws IO  IOBBIIEHHIO  TOYHOCTH  BBHINOJHEHHS
TEXHOJIOTHYECKHX  ONEpaldii  Irpomecca  TPOM3BOACTBA  M3JENHit
MHKPO3JIEKTPOHUKH

BHOCHTE H3MEHEHASA B TEXHOJOTHYECKHE NPOECCHL

BHOCUTH H3MEHEHHUS B TEXHOJIOTHIECKYIO IOKYMEHTAITHIO

Heob6xoxumbie 3qanus OcHOBHBIE TapaMeTpPEI TeXHOJIOTHIECKNX [PONESCCOB
ITpaBuia SKCIUTyaTalMH TEXHOJIOTHYECKOro 060pyAOBaHUS
IIpaBuiia SKCIUTyaTalMA TEXHOJIOTMYECKOM OCHACTKH

| Buer 6paka B H3rOTOB/ICHHH M3/ MHKPOIIECKTPOHAKH
Texnonorudeckue (axTopbl, BHIBIBAIONIAE MOTPENIHOCTH H3rOTOBICHAA
H3AeUid MEKPOYICKTPOHHKH
MeTozap!l yMEHBIICHUS BIHAHMA TEXHOJIOTHYECKHX (aKTOPOB, BHI3BIBAIOMINX
IIOTPEITHOCTH U3TOTOBJICHHSA PISL[CJ'IHI’I MUKPO3JIEKTPOHUKH
TIponemypsr coracoBaHms MpPe/UIOXKEHHUI 10 UBMEHEHHIO TEXHOJIOTHIECKHX
MpoIIECcCOB




1

HPOHCI[YPLI COl"J'IaCOBaHHSI ﬂpC,UJIO)KeHI/H/I 1’[0 I'ISMCHCHHIO TCXHOIIOI'PI‘:ICCKOH
HOKyMEHTanpum =~

Jpyrue xapakTepucTHKH

OOBeKToM TpPYIOBBIX ICHCTBHA SBIAIOTCS TCXHONOTHYECKHE onepamm

ITPOM3BOACTBA U3/ MUKPONEKTPOHHKH HI3KOH A CpejiHel ClIOKHOCTH |

TpynoBsle feficTBES BHITONHSOTCS CAMOCTOATENLHO MK TIOJ PYKOBOACTBOM
Gostee KBATM(QUIUPOBAHHOIO CICIHAIICTA

3.1.6. Tpynosas dyuxuun

| KouTpoms napameTpos kadecTsa H3mesmit ! Yposens
HanMerosanue } MHUKPORJICKTPOHUKHY H aHAIU3 PHIHH Kox | A/06.5 | (nomyporens) 5
1 | Gpaxa | KBanUdpHKanuK

TIpoucxoxaenue TpyR0Boi

e e e

X 3auMCTBOBAHO U3

!
dymin Opuraren X | opwrwnara | B
" Kon opuruﬂana Pemcrpauuoamﬁ HOMEP
npodeccHOHANBHOrO
CTaHAapTa
TpynmoBsle meiicreus [InaHupoBanye  IIPOLECCOB opraﬂnzauau cbopa u  00obmeHHA
 CTATUCTHYECKUX NAHHBIX N ]
CTaTHCTHYeCKH} AHANH3 TCXHONOTHIECKHX napame'rgoxa onepaunn
Kontponb [esTensHOCTH ONEPATOPOB U COOMOREHHS MMH IpaBH |
TPOBENEHHS TEXHONOTHYECKHX U KOHTPOJIBHBIX OIepaliit, TpaHCIIOPTHPOBKH
| DepTHi M3/IeNul MIKPOONIEKTPOHMKY —
OnpenencHre ¥ ycTpaHeHHE OpPUYMH  OTKIOHEHHI  HapaMeTpoB
TEXHOJIOTHIECKHX Ollepaliuit 0T 3aJaHHEIX
Onpeznencrue 6paka opy NPOA3BOACTBE H3JETUH MAKPOJICKTPOHHKA
Onpenenenye NpEYHE BOSHUKHOBEHAS Opaka H UX aHAU3 |
HeoGxomumeie ymenns | 3Mepsrh napamerpsl pOpMAPYEMEIX CIIOEB H KOHCTPYKTMBHBIX 3IIEMEHTOB
ITpoBoauTh aHaNW3 ¥ ONpE/IEIIATH IPUIUHEI OTKIIOHCHHS TapaMeTpOB
OCYILEeCTBIATh TEXHONOTAIECKAN HA30D
PaboTarh ¢ KOHCTPYKTOPCKOH B TeXHOJIOTHIECKOH JOKyMEHTaHeH
PaboTaTh ¢ KOHTPOJIEHO-H3MEPHTEILHEIM 060pYI0BaHHEM
BrIIBIATS pa3niuHbIe BHIG! IPOM3BOACTBCHHOIO Opaka
AHayM3HpOBaTh NPHYHHLI BOSHHKHOBEHHS Opaka
ITnagEpoBaTs mMponecchl OpraHA3aIMy chopa 1 060OMEHHS CTaTHCTHYECKHX
JIAHHEIX
Co6upats 1 00pabaTEIBaTh CTATHCTHYECKHE JaHHEIE
Pa6oTath B mporpaMMax CTATHCTHYECKOTO aHAIH3a
Heo6xoxuMeie 3Hanmg TunoBbIe TEXHONOTAUECKUE NPOLECCH
Texauueckue yCIHORMS Ha THIIOBIC H3/E/AA MAKPOIIEKTPOHUKH
Texromoruueckue peXxuMEI 060PYIOBAHHS
OcHoBHEIe By/E Opaka ¥ IPHYHHEI €0 BOSHUKHOBEHUS
PernameHThl, CTaHAAPTH! ¥ NpaBUiIa IT0 OXpaHe TPY[A, BAKYYMHOM TUTHEHE,
YHCTHIM 30HaM
PernaMeHTHI KOHTPOJIA
OmnepanuoHAkIE, MAPIIPYTHBIE U KOHTPOJIBHEIE KAPTEL
ITporpaMMEI CTaTHCTHYECKOTO aHAIN3a
Hpyrue xapaktepuctukn | OGBEKTOM TpPYIOBBIX AeHCTBHM SABIAIOTCS H3JENHS MUKPO3JICKTPOHAKH

HU3KOH U CpeaHell CIOXHOCTH

TpymoBEle AelCTBIA BEIIONHAIOTCA CAMOCTOSTENBHO HITH HOX PYKOBOACTBOM
6oree KBATH(HAIMPOBAHHOIO CHELHAINCTA
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3.2. O606uenHas Tpygosas (yHKIAT

i_Pazpa(SOTKa, BHE/IPEHHE HOBBIX U [ I |
! BEIPAGOTKA PEKOMEHAAM N0 E ] —
HammexosaHue KOPPEKTHPOBKE CYIIECTBYIOMNX Kox B mf AHUKALIA 6
{ TEXHOJIOTHIECKHX IPOLECCOB BBIIYCKA
| M3memMi MUKDOOIEKTPOHMKY eed
ey S b A
Kon Peructpaiionysiit
OpUTHHAaIA HOMeEp
npogecCHOHANBHOTO
cTaHgapTa
Bosmoxxusre Hmxenep-texnoor Il kaTeropun
HauMEHOBAaHHUA M HxeHep-TeXHOIIOr 110 IIPOU3BO/ICTBY H3AEINI MUKPOIIEKTPOHHKH 11
AOIDKHOCTEH ) kareropmd e

TpeGoBanus x
06pa3soBaHUIO 1

TpeGopanust K ONBITY OnsIT paboTh B JO/DKHOCTH HEIKEHEPa-TEXHOMNOIa MK HHKEHepa-
IIpaKTHYecKo# paboTsr texgosora [II kareropun He MeHee Tpex JieT

Oco6Ele ycnoBUs IOIycKa
K paGote

ITpoxoxnaenre 06Gs3aTENBbHBIX NPSABAPHTENBHBIX (IPH HOCTYIIGHHH Ha
paboTy) W IlepHOAMYECKHX MENUIHHCKUX OCMOTpoB (oOciemomanmii), a
TaKKe BHEOYEPEAHBIX MEMIHHCKIX 0cMOTPOB (00cnexoBanmit) B nopsaxe,
'YCTAHOBJICHHOM 3aKOHOJATENBCTBOM Poccmiickoit Qefepanuu
IMpoxoxaeHue paboTHHKOM NPOTHBONOKAPHOIO HHCTPYKTaxa
Ipoxoxnenne paGoTHMKOM MHCTPYKTaXa 110 OXpaHe TpyAa Ha paboueM
MecTe

JlOIONHATENBHEIE XapaKTePHCTHKH

Hanvenoanue qokyMenTa Kox Hanmenoanne 6a30Bo#i rpymiisl, ZOJDKHOCTH
(mpodeccrHn) WK CEMHATBHOCTH
OK3 2144 HnKeHeprI-31eKTPORUKH, HIDKEHEPHI 110 CBA3M H
pr6OpPOCTPOSHHIO

EKC - Hmxenep-Texnolor (TexHonor)

OKCO 210100 DJIEKTPOHMKA U MHKPOIICKTPOHHKA
210101 Du3ngecKas SMEKTPOHHKA
210104 MHKpO3MEKTPOHNKA H TBEPAOTENbHAS JMEKTPOHHKA
210105 OunekTpoHHBIe IPUGOPHL H YCTPOHCTBA
210106 TIpoMEIIIIeEHAs 3MeKTPOHMKA
210107 ONeXTPOHHOE MAIHHOCTPOSHHE
210108 MukpocucreMHas TeXHHKA
240100 Xumudeckas TEXHOJIOTHA H OMOTEXHOJIOIHA
240306 XumMugeckast TEXHOJIOTHS MOHOKPHCTAILIOR,
) MaTepHaloB H H3JeMMit JMEKTPOHHOM TEXHIKH
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3.2.1. TpynoBas pyHKuus
| Paspa6otka u cornacoBanue j §
| TEXHOJIOIMYECKOH ¥ HOPMaTHBHOH Vposers ;
i
Hamverosanue | IOKYMEHTALH HOBBIX TEXHOTOTHYeCKHX | Kox ] B/01.6 | (momyposers) | 6
| omepaluii MPOLECCOB MPOH3BOLCTRA KBanUpUKaI i
! n3Lenui 'MM_M‘ ! )
I1 i ) i |
POUCXONASHUE TPYIOBOK Opurusan X 3aMMCTBOBAHO U3 [
POA— e D ewrmana
Kon opurnpana  PeructpalOHHBIA HOMeEp
TpO(eCCUOHANBHOTO
CTaHpapTa
Tpynossle geficTBus Pa3paboTKa mocne[oBaTeIbHOCTH IEPEX0IOB B TEXHOIOTMYECKHX Oflepauyax

Br160p cpencTB TeXHOJIOTHYESCKOTO OCHAIEHHUS ONlepaltiii

Oupenenerne moTpeOHOCTH B  HOBBIX CPEACTBAX TEXHOJIOTHYECKOIO
OCHAWICHHSA o o o e e oo oot s i
Cocrasiienne 3adBOK Ha [puoOpeTeHHE HOBOIO TEXHOJIOTHYECKOTO H
KOHTPOJBHO-U3MEPUTENEHOT0 000PYIOBAHMS ¥ TEXHOJOIMYECKON OCHACTKH

B1>16op CPEeICTB aBTOMATH3alHMH JJIECMEHTOB TCXHOJIOTHYCCKOI'0 Ipolecca

Hasuauenne u pacyueT pexXUMoB 00pabOTKH B TEXHOJOIHYECKHX OMEPaHiX

[ToaroToBka HUCXOJHBIX JaHHBIX, H606X011KMBIX Jig pacdyeToB HOPM
BPEMEHH, TPYHO03aTpaT U pacxoaa MaTCpHaIOB

Onpegmenennie coctaBa pabor H ofocHoBanue BbIfOpa mpodeccHn
HCITOJIHHTENEH VI8 BRIIONHEHUs Onepauuii B 3aBHCHMOCTH OT CIIO)XXHOCTH
| pabot ]
OdopMieHre  ONEPANMOHHBIX KapT M OPYrodl  TEXHONOIHYECKOH
JIOKyMEHTAIUK

CornacoBanne pa3paboTaHHOM JOKyMEHTalUM C  [OApa3sfeNeHHIMH
Oprangsanuu

KOHCYHBTEUIKS[ CHECIHAIIICTOB noz(pasnenennﬁ OpraHusamnimn 1o
TCXHOJIOTHYCCKUM BOIIpOCaM

KoHTpons TeXHONOTHYECKUX TIPOLEcCoB, pa3paboTaHHBIX CIENHATACTAMH 5
YPOBHS KBATHHUKAIHAY

Heob6xomuMele yMeHus

AHanu3upoBaTh MPOTpaMMy BEHILYCKa IIPOLIECCOB IIPOHM3BOACTBA H3IENHI
MHKPO3JIEKTPOHHUKH

BEIABIATE OCHOBHEIE TEXHONOIMYECKHE 3aJa4yi, peiacMbBIC IIpHU pa3pa60'n<e
TCXHOJIOIHYECKOro mpouecca

AHanu3HpoBaTh CXEMEI KOHTPOJI TeXHUYECKNX TpeCoBaHmit

AHaJIPIBHpOBaTB CX€MBl  PaCIOJIOKCHUA Ha  3aroTOBKE  JJIEMCHTOB
6a3nponamm H 3aKpEIICHUA 3aroTOBKH

ABanA3HpOBaTh TEXHOJIOTHYECKHE CBONCTBA MATEPHAIOB

P a3pa6aTLma'rL ONEPaOHHEIC TEXHOJIOTHYCCKHAC IPOLHECCHI

PaccautsiBath TIOrpCIIHOCTH BBITOJHCHHUA TCXHOJIIOTHYCCKHX onepaum‘fl

AHaJ'II/ISI/IPOBaTB TCXHOJIOTHYCCKHE NPOLIECCHI

AHATM3UPOBATE BOIMOXKHOCTH TEXHOJOIHYESCKOrO 0GOPYIOBAHM

AHZU'II’ISPIPOB&TB BO3MOYXHOCTH TEXHOJIOTHYECKOH OCHACTKH

HopMuipoBaTh TeXHOIOTHYESCKHE OLCpAIlHN
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PaccuuTEIBaTh HOPMBI PACKOZA CBIpBS, nony(baGanaTOB 'MATepHAIIOB, Fa308, |

Paccqpm,mam 3K0H0Mﬁqec1cyzo mbqwxmBHocu M TPOM3BOIUTENEHOCTE
TEXHOJIOTHIECKOro Ipolecca py pa3paboTAHHOM MOPSAKE MEPEXOI0B

) | OdopmisiTs TEXHONMOTHIECKYIO JOKYMEHTAIHIO
Heobxomumere 3Hamust | TRIOBBIE TEXHONOMMUECKHE IPOLECCH M PEXHMBI NPOM3BOICTBA ‘wagenmit
MUKPOSNIEKTPOHAKA
Texungeckue TpeOOBAHNSA, IPESABABIIEMBIC K H3rOTABIHBAEMbIM U3IENHSIM
| MeTo/is! 1 CITOCOGEI KOHTPOIA TEXHUIECKHX Tpe(SOBarmu o
Cpex X
THIIEL B OCHOBHBIE XapAKTEPHCTHKH npoua_goz(cma
Cxembl 6a3upOBaHAS 3aTOTOBKH
MeTo/uKa TPOSKTHPOBAHUS TeXHONIOTHICCKUX Olepalui
 OcHOBHOE TEXHOJIOTHYECKOE 000PYA0BAHKE ¥ IPUHIIATIEL €70 pabOTRL
 TexHonoruueckue (bax'ropm, BIIMSIIOIIME HA TOYHOCTE BBIIOJNHEHUS OIIeparuii
ITpusnums: BEIGOpa TEXHOIOIHYECKOT0 000pYI0BaHHUS
[Mpunuuie BEIGOpa TEXHOIOTHIECKOH OCHACTKY
TumoBble TEXHOMOrHYECKHE DPEXHMBL OIEpAlMii NPOH3BOACTBA M3IETHH
 MUKDOQNCKTPOHMKH e e et s o
MeTOJ¥KA PACYETa TeXHONOTHIECKHX PEKUMOB
HopmaTuBEI pacxofia ChIpbs, MATEPHAIOB, pabounX cpeli, FHEPriH
Merozuxa pacuera HOPM BpEMEHH TEXHOJIOIHYECKHX olepartuit

Merozmuxa pacdera 3KOHOMHYECKOH 3¢ HEKTHBHOCTH ¥ IPOU3BOAHTENBHOCTH
TEXHOJOTHYECKHX IIPOIIECCOB

CraHnapTsl, TEXHHYECKHE YCHOBHS H Jpyrae HOPMAaTHBHEIE H PYKOBOISIAE
MaTepHansl 0o 0GOPMIEHHIO MapIIPYTHHIX KapT, KapT TEXHOJMOTHIECKOro
nporecca, OepanHoOHHbIX KapT

Jpyrue xapaxrepucraxa | O6B5eKTOM TPYHOBEIX AEHCTBHI SBISETCA TEXHONOrHYECKast B HOPMATHBHASA
JOKYyMEHTAIMA HPOM3BOACTBA M3JleNAH MHKDPOIICKIPOHUKH BCEX BHIOB
CIIOXHOCTH

TpynoBbIe AefiCTBYS BRUIONHAIOTCS CAMOCTOSTENHHO MM TIOJ PYKOBOACTBOM
Goree KBaME(ATIMPOBAHHOTO CIIEIHATICTA

3.2.2, Tpynosan pysxnus
Bri6op o06opynoBans, TEXHONOTHYECKOH ‘ -
POBEHB
OCHAcTKH, CPEJICTB aBTOMATH3AIIHK
HaumenoBanue » CPell AltHE Kon | B/02.6 | (momyposeHs) 6
IIPOIIECCOB IIPOU3BOJCTBA H3IEIHE D N—
MUKPO3JIEKTPOHUKH
II
[POMCXOXK/IEHIE TPy AOBOH Opuraman X 3auMCTBOBaHO H3
bynxuun OpUrHHANA
Kon oprranana  PerncrpauroHHstH HoMep
NpodeCCHOHANBHOTO
CcTaHgapTa
Tpynossie neiicters AHamu3 [apaMeTpoB ¥ PEXWMOB TEXHONOTHYECKHMX oOlepaiuit s
oIpeneIcHus TEXHUIECKUX TpeboBaHmit Ha obopynoBauue,
TEXHOJOTHYECKYIO OCHACTKY ¥ CPEACTBA aBTOMATH3AIIH
Cocrapnenue TEXHHIECKUX TpeGoBaHmit Ha o6GopynoBaHue,
TEXHOJIOTUYECKYIO OCHACTKY H CPEACTBA aBTOMATH3AIUHA
Onpenenenue COOTBETCTBHAL XapaKTEepPHUCTHK obopynoBaHu4, |




15

TGXHOJIOI’I/I‘ICCKOI/I OCHaCTKI/I PI Cpe)lCTB aBTOMaTHBaIIHH xapaKTepHchaM,

‘CpaBHeHHE aHANOTHYHBIX OOPA3NOB 0GOpYIOBAHHSI, TEXHONOTHYECKO#
OCHACTKH M CPECTB aBTOMATH3AIHH ¥ OlpefencHre Hauboiee MIOAXOIIIUX
HA OCHOBE KPHTSPHANBHOTO MOJXOMd -
"CoCTaBleHMe YTOYHSIOMEX 3aIpOCOB NPOM3BONHTENSM O0GOPYIOBAHMUS,
TEXHOJIOTHIECKO OCHACTKH U CPEACTB ABTOMATHIAINY

[Tepenucka ¢ HOCTABIMKAMY U IIPOU3BOINTEISIME 000PYIOBAHYS

HeobxoauMele yMeHHs

| Tocetenye mpodILHEIX BBICTABOK TEXHONOTHIECKOTO 000PYI0BABHS

Pa3pa6aT5maTL TEXHHUICCKHE Tp660BaHl/I5! B COOTBCTCTBHU C TPCGOBaHHHMH
HOpM&THBHOPI JOKYMCHTAUH

OxemiryatupoBars 000pyIOBaHHE, TEXHOJIOTHYECKYIO OCHACTKY M CpellCTBa
| ABTOMATH3AIHA

Onpeneniars KPATEPHA JUISL CPABHEHHS o6opy110BaHmI H OCYHIECTBIATH
CPaBHUTENLHEIA AHAIIM3 IO BHIOPAHHBIM KPATEPHAM

Heoﬁxozmmme 3gaHus

) TCXHOJIOI‘H"—ICCKOH OCHACTKH, CPEJCTB ABTOMATH3AUHH

Texumaecku rpaMOTHO (bOpMyHHPOBaTB ¥ u3jarars B NMHCBEMEHHOM BHJIC
YTOYHSXOIHE 3ampoChl NMPOH3BOAUTEAM H I[IOCTABIIHKaM oGopynosaHm,
TCXHI/I‘{CCKHC XapPaKTCPUCTHUKH U OCOGCHHOCTI/[ H3 eIt MHKPOBHCKTP_OHHI(I/I
TCXHOJIOTH‘ICCKHH TIpOLieCC IPONU3BOACTBA HSL[GHHﬁ, TIapaMeTPEI U PEXUMEBL
TEXHOJOTHIECKNX onepauni&

HopMaTHBHEIC  JOKYMEHTSI Ha paspaGoTKy  KOHCTDYKTODCKOH H

SKCHJIyaTaHHOHHOﬁ JAOKYMCHTAaHHA

OcobGeHHOCTH TUIIOBOrO OOOpYHOBaHHSA, TEXHOJNOTHYCCKOH OCHACTKH,

CpENCTB aBTOMATH3AIIHU

OCHOBEI KpUTEPHAIBHOTO aHAIA32

TIpaBuna othopmileHHsS KOHCTPYKTOPCKO# JOKyMEHTALAN

CTHIMCTHKA A€I0BOM MEepenicKy

Jpyrue xapakrepucTuKa

OO0BEKTOM TPYHOBBIX [JeHCTBUEE ABIMOTCA OOOpYAOBaHHE, OCHACTKa H
CHCTEMEI aBTOMATH3AIMK IPOM3BONCTBA U3NENMIt MUKPOINESKTPOHHKH BCEX
BHZIOB CIOKXHOCTH

TpynoBbie AeliCTBUS BLINONHAIOTCA CaMOCTOSTENBHO HIIM 0] PyKOBOJACTBOM
Gonee KBaM(bHUIUPOBaHHOrO CIIEIHAINCTA

3.2.3. Tpynosas pynxuus

HammveHoBaHue

ITpoucxokaeHHe TPYAOBOH
byHKIEH

Pa3paGoTKa TEXHUIeCKUX 3a0aHnii Ha
MOJEPHU3AIHIO CYIICCTBYIOLIECTO
060pYXOBAHNS, TEXHOIOTIIECKOH Yposexs
Kox | B/03.6 | (momyposeus)
OCHACTKH U CPELCTB aBTOMaTI«IBaII“PIH KBATHQUKALHH
TIPOIECCOB NPOU3BOJCTBA U3ICITHUHA
MHKPO3JIEKTPOHIKH
3aHMCTBOBaHO U3
Oparanan X OpuUrUHANA
Kop opurunana  Peructpauyonsbiit Homep
pothecCHOHATLHOro
CTaHgapTa

TpymoBsie geiicTBus

BruBienne mapameTpoB  06OpyZIOBaHHS,
CPEJICTB aBTOMATH3ALHH, HECOOTBETCTBYIOMIHX TPpeGyeMEIM HapamMeTpaM

TEXHOJIOTUYECKOH OCHACTKH,

[TpoBenenre TEXHUKO-3KOHOMHYECKOTO OOOCHOBaHMA IeNecoOOpasHOCTH
MO/IepHI3ALIH

000pylOBAHHS M TEXHOJOTHMYECKOH




Heobxomamere yMeHux

| 'OCHaCTKH, cpe)lcm aBTOMaTH3aHHH
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PaspaGoTka TEXHHYECKHX 3aJ[aHMii HA MOJEPHM3ANHMIO 00OpyOBaHHS,
TEXHOJIOTMYIECKOM OCHACTKH, CPEJICTB aBTOMATH3AIHH

OdopMiterre KOHCTPYKTOPCKOH TOKYMEHTAUUHA R

HpOBCpKa H  OLCHKA TCXHHYCCKUX npez:nomeﬁnu I/I HpOCKTOB Ha
OGOPYHOBaHHG, TEXHOJIOTHYECKYI0 OCHACTKY, CpEICTBA aBTOMATH3ALUMHA HA
COOTBETCTBHE Tpe60BaHI/I§IM TCXHAYECKOI0 3aJaHus

BzanMogeiictBrue ¢ pa3pabOTUHKAMHE M IIPOU3BOJMTENAMH o6opy;xosaﬂm,
TEXHONOTHYECKOH OCHACTKY U CPEICTB aBTOMATH3ALUH

OnpefensTs TpeGOBAHHA K 060pyI0BaHHIO, TEXHOJIOTHYECKOH OCHACTKE,

CpefcTBaM aBTOMarm3aiuu Ui obecnedeHHs TpeOyeMBIX IapaMeTpoB H
PEXKUMOB TEXHONOTHISCKUX OLepaIui o

Omnpezemnats HenecoodpasHOCTs U 3)(EeKTHBHOCTS MOACPHU3AAA

PaspabarsiBaTh KOHCTPYKTOPCKYIO JOKYMCHTAIIHIO B COOTBETCTBHH C
TpeDOBAHHIAMH HOPMATHBHBIX IOKYMCHTOB _

AHanu3dpoBaTh TeXHHYECKME HPeJIOKEHHS M MPOEKTs! Ha 06opyHoBaHMmE,
TEXHOJIOTAYECKYI0 OCHACTKY, CPEICTBA ABTOMATH3AlMH HA COOTBETCTBHC
TPeOOBAHMAM TCKHMYECKOTO 3a/laed

TIpOBOJMTS  TEXHHKO-JKOHOMHYECKOE OGOCHOBAHHE  HeNeCOOOPasHOCTH
MOJEPHU3AHHH  CYIECTBYIOMEro o0OpyZORaHMsSt U  TCXHOMOIHYESCKOM
OCHACTKH, CPEACTB ABTOMATH3AIHH L L

Heo6xomuMeble 3HAHUS

Texnurieckue XapakTePHCTHKH H 0COOCHHOCTH H3/IE/THA MUKPOIIEKTPOHHKK

TexHonornyeckuil nponece MPOU3BOACTBA M3IEINIA, TapaMeTPsl H PEXKUMEL
TEXHOIOTHIECKUX OTeparyii

XapaKTepUCTHKM  HCIOJIE3yeMOro  o0OpYHOBaHHsA,  TEXHOJIOTHIECKOit
OCHACTKH, CPEZICTB aBTOMATH3aIMH
HopMmaTnBHEIE  HOKYMEHTBI Ha  pa3pabOTKy  KOHCTPYKTOPCKOH M

SKCHIIyaTaI.IPIOHHOﬁ JOKYMCHTAIH

[paBmna odhopMIIeHUS KOHCTPYKTOPCKO# TOKYMEHTAHH

CruimcTHKa JeNoBoi TepenucKu

OCHOBEI TEXHUKO-3KOHOMMIECKOT0 000CHOBAHMS IPOCKTOB

Jpyrue xapaxrepucTuki | OGBEKTOM TPYNOBBIX HCHCTBUIf SBISHOTCS OOOpYHOBAaHHE, OCHACTKA H
CHCTEMBI ABTOMATH3ANWM NMPOH3BOICTBA H3JIEIHI MHKPOINEKTPOHHKHU BCEX
BHJIOB CJIOKHOCTH
TpynoBeie AeHCTBHA BEHIONHAIOTCA CAMOCTOSTENBHO HIIH 10 PyKOBOACTBOM
Gonee KBATHOHIMPOBAHHOTO CHEMHATUCTA
3.2.4. Tpynosan Gyuxous
Pa3paboTka TeXHUYECKAX 3aaHiil HA I
MMPOCKTHPOBAHAE W N3TOTORNCHHAC v
TEXHOJOTAYECKOH OCHACTKH, POBerb
Haumenoeanue 6 aCTKH, Kox | B/04.6 | (momyposeHs) 6
HECTaHJAPTHOTO 060pYIOBaHHS, CPECTB KBATHGAKAHT
aBTOMATH3aIUH IIPOIIECCOB HPOH3BOACTBA |
H3eIHi MEKPOJIEKTPOHUKH ] _______
IIpoucxoxaeHue TpyAOBOHK 3aumMcTBOBaHO U3
byHKIMY Oprrusan X OpUTHHANA

PeructpauioHHEI# HoMep
npodecCHOHANBHOrO
CTaHAapTa

Koz opurunana
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N”I“psl]mBme IeHcTBUL

OupefelcHEE WCKONHBIX JAHHBIX IS “TEXHMYECKOTO 3ajiaHusi  Ha
MOAepHM3AIMI0  0GOpYNOBAHMUS, TEXHOTOrMYECKOW OCHACTKH, CPEefCTB
apromarWsagpd

Pazpabotka TEXHMUECKHX 3aaHMil Ha MOJIEPHH3AIMIO o6opy,uonaﬂm,

TEXHOJIOTHYECKOH OCHACTKH, CpEACTB aBTOMATH3ANK N

Odopmienue KOHCTPYKTOPCKOI JOKYMEHTALHH

Hpoaep:ca U OUCHKA TEXHHYCCKHX npennox(elmﬁ H  TMPOSKTOB HA
o6opy,u013aHue TEXHOJIOTHYECKYO OCHACTKy, CpPENCcTBa aBTOMAaTH3ALMH Ha
COOTBCTCTBHE Tpe60BaHI/DIM TCXHUYECCKOTr'O 3afaHusl

Bsaumozeiicteue c paBpaGOT‘IHKaMH A IPOHU3BOMUTCIIAMHA oGopyuOBamm,
TEXHOJIOTHYECKOH OCHACTKY U CPEACTB aBTOMATHU3 AN

HeoGxomuimeie ymMeHHA

Heo6xoauMble 3HaAHUSA

Ompenenars tpeGoBaHus K 00OPYIOBAHUIO, TEXHOJOIHYECKOH OCHACTKE,
CpeicTBAM aBTOMATH3AUMHM IS o0eCIedYeHHs INapaMeIpoB H  PEXHMOB
TEXHOIOTHYECKHK oneparuit

OrennBaTh INPOM3BOJMTENBHOCTE OOODYNOBaHHE B COOTBETCTBHHM C
IporpaMMol BEITYCKa H3/ENHit MEKPOAIEKTPOHHKH

) TPGGOB&HHHM TEXHUYUCCKOr'0 3alaHHg

PaspabarbiBarte KOHCTPYKTOPCKYIO MOKYMEHTAIMIO B COOTBETCTBHUH ¢
_TpebOBaHUIMH HOPMATHBHEIX JOKYMEHTOB

AHanu3upOBaTh TEXHHYECKHE NPETONEHUST U [[POEKTH Ha 0GOpy/OBAHME, |

TEXHOJIOTHYECKYIO OCHACTKY, CpeACTBa aBTOMAaTH3alMHU Ha COOTBETCTBUE

Xapamepncmm " OC06CHHOCTPI HSILCIIHI/I MHKpOSIICKTpOHPIKI/I

§

TexHomoruyeckuit mpouecc MPOU3BOACTBA M3/CAUH, IapaMeTPsl H PEXHUMBI
TEXHOJIOTHYECKHX Orepauui

Merouka pacuera IpOU3BOAUTENLHOCTH 000pYIOBAHASL

XapaxTepUCTHKH THIOBOTO 00OpYHZOBAHHA, TEXHOJOTHYECKOH OCHACTKH,
CpelCTB aBTOMATH3ALMH

Meronuka pacyeTa OCHOBHBIX [aDaMETPOB TEXHONOIHYECKHX NPOLECCOB,
peanusyeMsiX B 060pyI0BaHAK

Tpeborapus X HHCTAIUIAUMH M BCIOMOTaTeNbHBIM CHCTEMAM THIIOBOIO
060pyIoBaHNs, TEXHONOTHYECKOH OCHACTKH, CPEACTB ABTOMATH3AIUH

TpeboBamus k He06X0IMMOMY BCIIOMOTaTENbHOMY 00ODPYIOBAHHIO

HopmatuBHEIE  JOKyMEHTH Ha  pa3pabOTKy  KOHCTPYKTOPCKOH M
9KCILTYaTALMOHHOM NOKYMEHTALNH

TlpaBuna obopmiIeHHs KOHCTPYKTOPCKOM JOKYMEHTALAH

-

CrrimcTrKa OeNIOBOM NEpEenHCKA

Jpyrae XapakTepaCTHKH

O6BexTOM TPYHOBRIX MAeHCTBUH SBIOTCS 0GOpYHOBAaHHE, OCHACTKA H
CHCTEMBI aBTOMATH3allHH IIPOM3BONCTBA H3MENHH MHKDPOIIEKTPOHHKH BCEX
BHIOB CJIOXHOCTH

prﬂOBl:le }IeﬁCTBM BBIITOJIHAIOTCS CAaMOCTOATEIBHO HIIH IO PYKOBOACTBOM
Goitee KBANMU(UIMPOBAHHOIO CIEHAAINCTA
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3.2.5. Tpynosas pynxnus
i
IIpoBeneHue SKCIEPUMEHTANBHEIX PaboT | ! | %
10 0TPaboTKE U BHEJPEHHUIO HOBBIX | | Yposes { |
HaumenoBaHue TEXHOJIOTHYECKHUX TIPOLIECCOB Kon i B/05.6 | (moxyposens) ! 6 l
TIPOU3BOJICTBA H3JENHE 1 ! kpannukaunn i
MHKpOIJIEKTPOHHKH o Lo | J
: Ty T T T
IpoucxoxaeHne TpyA0BOH Opurusan X 3aUMCTBOBAHO U3 i
byHxomn opuruHana !
Ko opuruHana  PerucTpauuoHHbIH HOMED
NPO{HECCHOHATBHOTO
cTaHAapTa

Tpynossie neficTeus

P azpaﬁoTKa TK]IOBBIX TCXHOJIOFH‘{CCKI/IX npouech

e e R

PazpaboTka rpynnoBsIx TeXHONOTHIECKHX IPOLIECCOB

_pa3pabOoTaHHEIX TEXHONOIMYECKHX HPOIECCOB

TIpoBenenne sKCrepUMEHTATLHEX paboT 10 0TPaboTKe H BHEAPEHHUIO BHOBhL

Kontposs, )IeHCTBnifI TIEPATOPOB TEXHOJ

Hasnauenne 1IapaMeTpoOB M PEXXKUMOB TCXHOJ'IOI‘I/I‘ICCKPIX onepam«m

CoCTaBlleHMe PELENTOB ONepanuil Ui TEXHONIOTHYECKOro 0GOPYIOBAHKS C |
CHCTEMAMH aBTOMATHYECKOTO YIIPaB/ICHHS _ e

Anamms PE3YIBTATOB H3MEPEHMI XapaKTePUCTHK H3MeUH
MHKPOIIEKTPOHHKH

KoppeKkTupoBKa napaMeTpoB M PeXXHMOB TEXHONOTHYECKHX OTepalyif

Heobxomimpie ymeHusA

CocTaBIaTh TEXHOJIOTHYECKHE U MapIIPYTHEIE KAPTHE

Pa3spaGarbiBaTh MapIupyTHEIE TEXHOIOTHYECKHE IIPOLECCH

PaspabarhiBarh ONepal{OHHBIE TEXHOIOTHYECKHE IPOLECChI

PaccuntriBaTh HOrpEIHOCTH BBIIOJIHCHUS TEXHOJIOTHYCCKUX onepaum‘/i

AHaHPIBHpOBaTL TEXHOJIOTHYCCKUE ITPOLICCCHI

AHayu3MpOBaTh BO3MOXKHOCTH TEXHOJIOTHIECKOLO 000pyIOBaHHS

ATU3UPOBATE BO3MOKHOCTH TEXHOJIOT ~f»IeCI(OI‘;I OCHACTKH
ACCUHTHIBATh TEXHOJIOTHYCCKUEC PEXKUMBI

HopMHpoBaTh TeXHONOTHYECKUE ONEpalii

PaccumTsIBaTh HOPMEI PAacX0/ia CHIPBA, [OIy(aGpUKaToOB, MAaTEPHAIOB, Fa30B,
PEarenToB, HHCTPYMEHTOB, SHEPrUH

OdopMITATE TEXHOIOTHIECKYIO JOKYMEHTAIHIO

Heo6xoaumeie 3HaHHA

OcHOBHEIE CBOCTBA MATEPUAIOB MAKPOINEKTPOHHOH MPOMBIILIEHHOCTH

Texumudeckue TpeﬁOBaHHﬂ MPEOBABIICMBIC K H3TOTABIIMBACMBIM U3 JCTUAM

Mertozs! ¥ crioco6sI KOHTPOJIS TEXHUYECKHX TpeOOBaHui

CpezicTBa KOHTpOIS TEXHHYECKHX TpeboBanmit

THIOBEIE TEXHOJOrMYECKHE IIPOLECCHI M PEXMMEI MPOU3BOACTBA H3ZENHMIl
MHKPO3TeKTPOHIKH

Meroguxa OPOSKTUPOBAHHS TEXHOIOTHYSCKHX ITPOIIECCOB

Meroauxa IpoeKTHPOBaHHAS TEXHOIOTHIECKIX OlIePaIIMil

OcnoBHOE TeXHONOrHIECKOE OGOPYAOBAHHE M IPHHELMIE er0 PaboTh!

Texnomorngeckue hakTOphl, BIMAIOUME Ha TOYHOCTH BEIIOJIHEHHS Oneparpit

Meronuka pacdera TeXHOJIOTHYCCKUX PEXKUMOB

HopmaTuBEI pacxo/ia ChIphsl, MATEPHATIOB, paboyuX cpel, SHePIHy

Meroanka pacueTa HOPM BpeMeHM TEXHOIOTMIECKHX ONlepartiii

MeTosvka pacdera 3KOBOMHMUECKOM 3(()eKTHBHOCTH _TEXHOIOTMIECKHX
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npoueccma N R

CTaHuame Texnnqecme YCJ'IOBHSI H ,u;pyme HOpMaTHBHBIC H pyKOBO,[[)IHlHC
Marepualsl 110 OlbOpMJIeHI/IEO MapuIpyTHHIX KapT, KapT TEXHONOTHYECKOro
Hponecca, ONCpalHoONHbIX KapT e

HHCprKL[KPI TI0 JIKCIUTYyaTaUMU M Apyras TCXHUYCCKad NOKYMEHTAUSA Ha
06opyn03aﬁne, TEXHOJIOTHUYECKYIO OCHaCTKy H cpez[cma aBTOMaTI/Ii}alIPIPI ~

OOBLeKTOM TPYNOBEIX IEHCTBHM SBIIOTCA TEXHONOTHYECKHE npoueccm

Jpyrue XapaKTepHCTHKH
| IIPOM3BOACTRA M3/IEIiHi MHKPOIIEKTPOHHKY BCEX BHIOB CIIOXKHOCTH
TpyroBBIe HEHCTBUS BHIIOIHAIOTCS CAMOCTOATENLHO HIH O DYKOBOACTBOM
Gosnee KBaMH(HIMPOBAHHOT0 CHCHHATICTA _ By
3.2.6. TpynoBas pyHKkHus
S e ey e
l’InaHupOBaHae H TIO/IrOTOBKA t ! i
TIPOM3BO/ICTBEHHBIX [TOMEILECHHH, [ ! Vposens
HaumeHoBaH#e pasMenIeHus 060pyRoBaHus ¥ paboTnx Kox | B/06.6 | (momyposens) 6
MeECT Ha [POH3BOJICTBE U3NEIHIA i KBATHGHIALHH
MUKDOSITEKTPOHHKH I |
: R
IporcxoxaeHue TpyIoBOi Opreman e 3auMCTBOBAHO W3 |
byHKIHM OpUrHHana .
Kon opurusana  PerucTpausoHHbii HOMep
npopecCHOHANBHOTO
CTaHgapra

Tpynossle geiicTBH

Onpe,aeneﬂne TpCGyeMOl" 0 TEXHHYECKOro M TEXHOJIOTHYECCKOro YpOBHA
OCHALICHUSA paﬁolmx MECT

PaspaGoTka  MIaHHPOBOYHEIX  pemieHHi  HPOH3BOACTBEHHBIX  H
BCIIOMOTaTeTbHLIX IOMEIIEHAH

PazpaoTka TEXHWYECKHX 3aJaHuif Ha IPOCKTHPOBAHHE HECTaHZAPTHOLO
obopyzoBanus paboumx MECT H IIPOU3BOACTBEHHEIX YIACTKOB

Pa3paboTka TeXHHYECKMX 3afaHWifi HAa TPOSKTHPOBAHWE CpPE]CTB
ABTOMATH3AIHHY pabodiX MeCT

Cocraenenue 3aj4BOK Ha TCXHOJIOTHYCCKOE 060pynonaﬂne )51
TEXHOJIOTMYECKYIO OCHACTKY

Honroq?onxa TEXHUIECKOH JOKYMCHTallUM Ha PEMOHT TEXHOJIOTHYECKOIO
obopyzoBanus

PaspaGoTka  MHCTPYKIME 1O  SKCIUIyaTalldH  TEXHONOTHYECKOTO
000pyI0BaHAA i TEXHOJIOTHIECKOH OCHACTKH

OcBoeHHE HOBOIQ TEXHOJIOTHYECKOTO oGopy;lonaHmI M TEXHOJIOTHYeCcKOMH
OCHAaCTKH

HeoGxonumere yMeHuS

BBISBIATE TEXHUYECKHE 1 TEXHOIOTHYECKHE MPoOieMbl Ha paboduX MecTax

Onpezendars myTd pemICHHA TEXHMYECKHX M TEXHOJOTHYECKHX IIpobieM,
BO3HHKAIOIIUX Ha pabowix MecTax

BEIMONHATE pacyeThl MapaMeTpOB HECTaHAAPTHOro 06opyAoBaHHS paGouHx
MecT

OdopMIATs  KOHCTPYKTOPCKYIO JOKYMEHTAIMIO HA  HECTaHZApTHOe
o6opynoBanye pabounx MecT

VYcraHaBnuBaTh OCHOBHBIE Tpe60BaHHH K HECTaHLAPTHOMY oGopynonaHHm,
CpENCTBAM aBTOMATU3aIlH paﬁolmx MECT

VceranapnmBaTe TOTPeOHOCTE B TEXHOJOIMYECKOM O0OOpYHOBaHMH H
TEXHOJIOTHIECKOH OCHACTKE




AHa31upoBaTh
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ocobenHOCTH OKCILIYATALHH
060pyIOBAHMS U TEXHOJIOTHIECKOH OCHACTKU -
OdopMiaTs 3asBKH Ha npnoGpe’reHne TEXHONOIHYECKOro 0ob6opynoBanus e
TEXHOIOTHYECKOH OCHACTKH

TEXHOJIOTHUYECCKOT0

Heo6xomuMple 3HAHUT

TCXHOHOI‘HH | IPOM3BOJICTBA 1 TI/XHOBOI/I H CHCHI/I&HBHOH NIPOJYKLIMH .
MCTOL[I/IKa 0OCNEAOBAaHAS TEXHHUESCKOr0 M TEXHONOIHYECKOro ypOBHiI
OCHACHUS paﬁormx MECT

TIprHIpnET paspaboTKH MIAHAPOBOTHEIX PEICHUH

MertopmKka npoeKTHPOBAHHA HECTAaHAAPTHOTO OGopyfioBal;g
| OCHOBHOE TEXHONOrHYECKoe 0GOPY/IOBARYE U NPHHITATIBL €10 paGoTsL

| Topsamox  cocrasneruss W O(OPMIEHHS 3asBOK HA TEXHONOTHHYECKOE
060pyZOBaHAE Y TEXHOJOTHIECKYIO OCHACTKY

Jlpyrue xapaxTepuCTUKH

OGpexToM TPYHOBBIX JCHCTBHI sBisioTCsS paGodWe MecTa IPOH3BOJCTBA
M3AEIHIH MAKPOINEKTPOHUKH _

TpynoBbie seliCTBAS BEIIONHSIOTCS CaMOCTOSITENHO FITH T pyxosonc'mom
Gonee kpaM(UIHPOBAHHOTO CIIENMATHCTA

3.3. O6o01mennan TpynoBast QyHKIHUA

[ PazpaGorka i BHE/JIPEHHE HOBLIX

—

H TEXHOJIOTHYECKUX [IPOLIECCOB YposeHs
arMeHOBaHHe ] s Kox { C KBAUTHUKALHU 7
| ¥ IporpamMM BBIITYCKa H3AENHi
MHKPOJIEKTPOHHKH I e
TMpoucxoxnenne obobmerHOM! Opuruman X 3auMCTBOBAHO M3 ]
TPYHOBOM yHKIMHI OpHrHHAIA
Kon, PeructpaupoHHbIH
OpUruHaia HOMeEp
NPO¢eCCHOHABHOTO
cranjapTa

BosMoxnEIe Benymuii nixenep-TeXHOJIOr
HaNMEHOBAHUA Hmxenep-rexnonor I xareropun
JOIDKHOCTEH Benynumii mxxenep-TeXHOIOT IO MPOA3BOJICTRY H3/IE/Hit

MHKPO3NCKTPOHMKH

WHxeHep-TeXHONOT 110 NPOU3BOACTBY H3AENHH MHKPOSIEKTPOHIKH

I kaTeropuu
Tpe6oBannd K Bricmee o6pasoBanne — CeHaIATET, MArUCTpaTypa
0Gpa30BAHUIO U
O6yJeHHI0
TpeboBaHu: K OIBITY OneIT paboTsl B OJDKHOCTH HEXEHEpa-TexHoora II kateropuu ue MeHee
TIpaKTHIEcKOH paGoTEl Tpex JIeT

Oco0bIe ycnoBHs AOMycKa
K pabote

Ilpoxoxenue o0sA3aTENBHBIX HpPEJBApPHTENBHEIX (MPH TOCTYIUICHHH Ha
paboTy) M HEpHOAMYECKHX MEIMIMHCKHX OCMOTpoB (obciexoBammif), a
TaKKe BHEOUEPEHEIX MEARIUHCKHUX OCMOTPOB (00cie10BaHuUil) B IIOPSAKE,
YCTaHOBIIEHHOM 3aKoHOareNbeTBOM Poccuiickoit @enepanun
[MpoxosxpeHne pabOTHHKOM IPOTHBONOXAPHOTO HHCTPYKTAKA
IMpoxoxaenne paGOTHAKOM HHCTPYKTaXa [0 OXpaHe TpyJa Ha paGoyem
MecTe
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JlomonuuTebHEIE XapaKTePUCTHKH

3.3.1. Tpynosasi bynxums

- Haumenopauue 6a3oroit pr}IHBI, JOJDKHOCTH ﬁ}
Haumenosanue JOKyMeHTa Kon _ (mpodeccnn) mim cremmambHoCTE |
| 0K3 T | 2144 HI{;IZeﬁéﬁﬁ—sneKTpOHHKH, HHXXEHEPHI 110 CBSI3H U
___ npubopoctpoermo
| EKC O WuxeHep-TeXHONOr (TEXHOJIOr) . ]
OKCO 210100 __ | DmextpoHKKa ¥ MUKPOINEKIPOHMKA
210101 | ®usmueckas IEKTPOHHKA
210104 | MukpoonexTpoHKa ¥ TBep/IOTeNbHAs SNEKTPOHIKE
210105 OIeKTpOHHbIE IPHOOPEI B yCTPOACTRA
210106 | Tlpomsnnientas 3NeKTPOH L B
210107 DJIeKTpOHHOE MamxmocrpoeHne B
210108 | MuKpOCHCTEMHas TEXHAKA
240100 XUMAUecKas TEXHONOTHA U OHOTEXHONOTUA |
240306 Xumudeckas TEXHONOTHSI MOHOKPHCTALIOB, MATEPHAJIOB
o veocbic . | M 3NCIM JNEKTPOHHON TOXHMKA

AHanu3 1 BEIOOp MePCIeKTHBHBIX v
poBeHs
MaTeprUanoB, TEXHOJNOTHYECKHX IPOLECCOB
Haunmenosanue 6p > pon . Kog | C/01.7 | (nonyposens) 7
u 000pyOBaHHES HPOU3BOJCTBA H3TEIHIA KBANHGHKANEH
MHKPO3IEKTPOHHKH
Ipoucxoxense TpyaoBoi Opurmsan X 3auMCTBOBaHO U3
dyHKIMH OpHTHHANA
Kog opuryisana  PermcrpauyoHHbIH HOMEp
npogecCHOHATLHOrO
CTannapra
Tpynossie neitcTBus Cbop u cucreMaTu3anus HHOOPMAIMH O MEPCHEKTHBHEIX MarepHalax,

TEXHONOTHIECKHX Hpoueccax u  OOOpYHNOBAHUM, HUCIONB3YEMBIX B
IPOU3BOJICTBE M3EIUH MUKPOIIEKTPOHAKH

AHanu3 moiydeHHO! HHQOpMAUMM C LENBIO YIyYHICHHS KayeCTBEHHBIX M
KOJIMIECTBEHHBIX IOKA3aTENeH BHITYCKACMBIX U3eI il MAKPOSIEKTPOHMKY

Onenka HanpaBleHHH HayIHOTO DasBHTHSA HCCISNOBaHMA M pa3paboTOK,
CBA3AHHBIX ¢ HEPCOCKTHBHBIME  MaTepHalaMH, TEXHOJIOTHYECKHMH
IIpoueccaMu i 000pyZOBaHHEM

CpapHuTENbHBIE AHANA3 XapakTEPHCTHK M IapaMeTpoB CYIIECTBYIOLIMX
MaTepHanoB,  TEXHOJNOIMYECKHX  IIPOUECCOB ¥  00OpyAoBaHus ¢
XapaKTePHCTHKAMH M  IapaMeTpaMHd  IIepPCIEKTHBHBIX  MAaTEPHAJOB,
TEXHOJIOTHYECKUX HPOIECCOB M 000PYAOBaHHUS

OreHka TEXHOJIOTHYECKOH M SKOHOMHYIECKOH 11e1eco06pasHOCTH BHEAPEHHS
HOBBIX MAaTepHAOB, TEXHOJOTHYECKMX IIPOLIECCOB M 00OpyHOBaHHA B
CYILECTBYIOIIMI UK [IPOU3BOZACTBA M3ACHMH MUKPOIIEKTPOHHUKH

Heobxonumble ymeHust

HckaTs mEGopManmio B pasMIHBIX NEYATHEIX U JICKTPOHHBIX HCTOYHUKAX

CucTeMaTH3HpOBaTh HAMAECHHYIO HHPOPMALIHIO

BEIIBAATE TEHACHIHME pasBHTHS HAYYHBIX UCCIE[OBAaHMA H pa3spaboTOK,
CBA3GHHBIX C MOEPCHOCKTMBHBIMH  MaTepHalaMH, TEXHOJOTHUECKHMH
TIporeccamMy 1 000pyfoBaHHEM

Onpenenarh CyINeCTBCHHBIE IS BBIIYCKAeMBIX H3JEJHA TapameTIphl H
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XapAKTEPHCTHKH MEPCIeKTHBHBIX MATEPHAJOB, TCXHOIOTHIECKAX TpOIeCccoB |
MOOOpYHOBaBMA
OlpeReIATs KDHTCDHM CpABHEHWS CYNICCTBYIONEX X MEPCTIEKTHBHBIX
MATepHaIIOB, TEXHOJIOTHYECKUX IPOLIECCOB i 0O0pyNOBaHNS

PaccUHTHBATE SKOHOMMIECKEH SQQEKT OT BHEIPEHHS HOBBIX MATEPHATOB,
TEXHOJIOTAYECKHX IPOIeCccoB M 060pyIoBanus i
Heobxommmere sanns | CpesictBa noncka uHGOpMamyy B HHGOPMAHOHHBIX CETAX

OcHOBBI CIPYKTYPHPOBaHHS H CHCTEMATH3AIAN MHGOpMAIHK

Merouka CpaBHHTENBHOIO KPHTEPHAEHOTO HAN3A
CIpYKTypa CymECTBYIONMX IPOM3BOACTBEHHOTO M TEXHONOTHYECKOrO
TIPOIIECCOB IPOH3BOCTRA H3EIHIE MHKPOSIEKTPOHMKH

HcnonbayeMbie TEXHONOrMYECKME MPOLECCHl M PEXHMBI IPOH3BOJCTBA
_M3JEMHA MUKPOSIEKTPOHUKH B
Mcnonsayemoe TexHONOTHYECKoe 0GOPY/IOBAHHE H IPUHLHILL €10 PaGoTEL
Mertofuka pacyeTa SKOHOMHYECKOH S((PEKTHBHOCTH TEXHOJIOTHIECKHK
IPOLIECCOB

Jpyrre xapaxrepuctaxu | OOBeKTOM TPYAOBBIX JEHCTBHI SABISIOTCH MEPCHEKTHBHBIE MAaTEpHAEL,
TEXHOJNOTMIEeCKHe IIPOLECCH U 000pynoBaHUe Il POM3BOJACTBA W3JCITHI
| MHKPOYJICKTPOHHKH BCEX BHJIOB CIIOXHOCTH

TpyroBeIe JeiicTBHs BHIIONHSIOTCS CAMOCTOSTEILHO

3.3.2. TpymoBas dyHKIus

PaspaﬁoTKa W COrNIAcoBAHHE
TEXHOJOrHYECKOH H HOPMAaTHBHOMH YpoBeHs
HanMeHoBanue JOKYMEHTALUH HOBBIX TeXHONOrHgeckux | Koa | C/02.7 | (momypomens) 7
IIPOLECCOB BHIMYCKa H3ACIHI KBaNHuKaL
MHKPO3JIEKTPOHHKH
ITpoucxoxaeHue 0BOM 3anMCTBOBAHO 3
(bgmcunn * A Opurusan X OpHrHHANA
o Kom opurunana  PeructpamyoHHbiit HOMEp
npodecCHOHABHOrO
cTaHfapTa
Tpynoesie neficTBHs AHanu3 KOHCTPYKIMM H3/E/IMH MUKPO3JIEKTPOHHKY HA TEXHOJIOTHIHOCTh
KadecTBeHHAas  ONEHKA  TEXHOJOTMMHOCTH  KOHCTDYKIMH  H3JE/Hi
MHKPOJICKTPOHHKHI
KonudecrBeHHad ONEHKA TEXHOJNOTMYHOCTH  KOHCTPYKIMH — M3ZCMHil
MUKPOITEKTPOHUKH

BHeceHMe DOpemnoXeHHWH O H3MGHEHHIO KOHCTPYKIMH  H3Zenuit
MHKPOSJIEKTPOHMKH C ENBIO HOBBIIEHUS €€ TEXHOIOTHYHOCTH

Brecenme mnpenoxeHu# O MCIONB30BaHMI0 HOBBIX KOHCTPYKIHOHHEBIX
MaTepHaIoB

Pa3paboTka cHCTEM, METOAMK M CPEACTB OLCHKHA KAadeCTBAa BHITOHCHHA
TEXHOJIOTHIECKHX Olepannii M KOHTPONS IapaMeTpoB HCIONB3YEMOTo
obopyznoBanus

PaspaboTka eIMHIYHEIX TEXHOJOTHIECKHUX TPOLECCOB

Pa3pa6oTka THIIOBEIX TEXHONOTHIECKHX IIPOIIECCOB

Pa3paboTKa IPYIIOBEIX TEXHOJOTHYECKHX MPOLIECCOB

Pacter pexxiMoB 00pabOTKH 3aTOTOBKY M3J1€NIHi MUKPOSIEKTPOHHKH

BEIGOp TEXHONIOTHYECKOro 000pyHOBaHMs, HEOOXOMMMOro Iyl peayA3aluy
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| pa3spaGoTaHHOrO TEXHONOTHUECKOTO TIpONeCea e
BHOOp TeXHONOTHYECKOH OCHACTKH, HEOGXONMMOH UL  peanusanus
Pa3paboTaHHOTO TeXHOJOTHHYECKOTO TPOIecca

VcTaHoBKA 3Hayenuit TonyckoB Ha o6paboTky

'YcTaHOBKA TEXHONOTHIECKHX PEXHMOB L B
KoHTpOIL pacueTa HOPM BPEMEHH TCXHOJIOTHUCCKHX ONIPAITHiA

KonTpons pacdyera HOpMATHBOR MATepHANBHBIX 3aTpaT (HOPMBI pacxofa
CHIpbs, MONy(abpuKaToB, MaTepHaNOB, ra3oB, PEArcHTOB, MHCTPYMEHTOB,

Onpenenenne IKOHOMHUCCKOH 3(1)(bem1aﬂocm MPOCKTHPYEMBIX
TEXHONOTHYECKHUX MPOIECCOB

Odopmnense MapIIPYTHEIX KapT, KapT TEXHOJIOIHYECKOr0 MpoIecca,
ONIEPAIMOHHEIX KApT U APYrof TeXHONOTHYECKOH JOKYMEHTaMHA

Cornacosanue pazpa60TaHH0171 JOKYMEHTalli| C no,upasaenel—xmmn
OpraHu3auy

| TCXHOJIOTHYCCKHM BOTIpocam

KOHC}’JIBTaI.[H}I CHCIHATTUCTOB HOHp%ﬂGHCHHﬁ Ooprasusanuu o

KoHTpons TeXHOTOrMUECKHX IPOLECCOB, pa3pabOTaHHBIX CNENHATUCTAMH 5
1 6 YpOBHS KBAIH(UKANAY

Heo6xomuMeie yMEHUS

Ananu3npoBaTh MPorpaMMy BEITYCKA M3JIETHIA MEKPOINIEKTPOHHKH

BEISBIATS OCHOBHBIE TEXHOJOTHYECKHE 3ajiay, peliaeMsle MpH paspabotxe

TEXHOJIOTHYCCKOTO Iponecca

AHANM3HPOBATH BO3MOXHOCTH CPECTB KOHTPOJI TeXHUIECKUX TPEOOBARKH

AHamM3EpOBaTh CXEMBI DACIONOXKECHMS Ha  3arOTOBKE  3JIEMECHTOB
6a3MpOBaHKA U 3aKPEIUICHHAS 3arOTOBKH

BeUIBIATE ~— HETEXHONOTHYHBIE — JJIEMEHTHl  KOHCTPYKIMH — mM3mermid
MHKPO3JIEKTPOHAKHA

QopMyTHpOBaTh OPEIOKEHHS 1O IMOBBIUCHHIO TEXHOJIOTHYHOCTH
KOHCTPYKIYHH H3/Ie/Hil MHUKPOJIEKTPOHUKH

AHamM3npoBaTh TEXHONOTHYECKHE CBOHCTBA MATCPHAJIOB

PaspabaThiBaTs MapmpyTHEIE TEXHOJOTHIECKHUE IPOLECCHI

Paspaﬁa'rbma'rs OOCPAAOHHEIC TEXHOJIOTAYECKHE NTPOLECCEL

PaccuunthIBaTh TOIPEIIHOCTH BREITOJHCHMS TCXHOIOTHUCCKUX onepaunﬁ

AHaJIM3HPOBATE TEXHOJOTHYECKHE IPOLECCEL

ABamM3MPOBATE BO3MOXHOCTH  TEXHONOTHYECKOro O0OpDYHOBaHHA M
OCHACTKH

PaccYuTHIBATh TEXHOTOTHYECKHE PEXUMEL

HopMHpOBaTh TEXHOJIOTHYECKHE OIIEPALHH

PaccunTEIBaTE HOPMBI PacX0fia CHIphA, IOy (HabPUKATOB, MATEPHAJIOB, IAa30B,
PEarcHTOB, HHCTPYMEHTOB, SHEPTHH

PaccunTEIBATE ~ JKOHOMHYECKYI0  3((PEKTHBHOCTE  IPOEKTHPYEMBIX
TEXHOJIOTMIECKHAX MPOLIECCOB

ObhopMIATH TEXHONOTHYECKYIO JOKYMEHTAIHIO

Heo6xonumele 3ganns

OCHOBHEIE KPUTEpHH TEXHOJIOrHIHOCTH H3JIeNuil

OcHOBHEIe CBOHCTBAa MaTEPHANIOB MUKPONIEKTPOHHOM IPOMBIIIICHHOCTH

Texangeckne Tpe6onaﬂlm, OPEABABIACMBIC K U3rOTABJIHBACMEIM U3 ICTHAM

MeTtozb! 1 c1oco6El KOHTPOIISL TEXHHYECKHUX TPeOOBaHHH

CpeZicTBa KOHTPOJIS TEXHUYECKHUX TpeboBanmit

THIIB H OCHOBHEIEC X4PaKTEPHCTHKH [IPOM3BOCTBA

CrpyKTypa NpOM3BOCTBEHHOIO ¥ TEXHOJIOTHYECKOTO IPOIECCOB
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CXCMBI 6a3upOBaHpm 3aroromm o o
THIIOBEIE TEXHONOTHYECKHE npoueccm u pe)KHMLI npomno;(cma a3t
MHKPO3JIEKTPOHHKH |

Meroauka NPOECKTHPOBAHUSA TEXHOJIOTHIECKUX ITPOLIECCOB

‘Meropka npoeKTMpOBaHKs TCXHONOTHYECKAX ONepata
(OCHOBHOE TEXHONOrHYecKoe 000Dy I0BaHIe U IPAHIKIIEI €10 PaboTh!

Texuosoruyeckye GakTOpPbi, BAUIONIHE Ha TOYHOCTD BBIIONHEHHS ONepalyit

[TpuHIMIEL BEIGOpA TEXHONOTHYIECKOr0 000pyIOBaHHS

TIpuniuns! BpI60pa TEXHONOIUYECKOH OCHACTKU

| THOBBIE TEXHONOTHYECKHE PEKHMEL .
 Merouka pacuera TEXHOJIOTHYECKHX ( PeXKHUMOB_

HopMatyBhbl packosia ChIpbs, MaTEPHAIOB, pabouHX cpesl, SHepruH

‘Meroanka pacdera HOpM BpeMEHH -
Meronuka pacdera 3KOHOMHYECKOH 3(1)(beKTnBHocm TEXHOJIOTHYECKHX
|OPOMECCOB
CraHzapTsl, TeXHAYECKHE ycnosnx q )Ipyme HOPMaTHBHEIE U pyxonommne
Marepuansl 0o OQOPMIICHWIO MApIIPYTHHIX KapT, KapT TEXHOJOTHIECKOro
nponecca, OnepaluoHHBIX KapT

Jlpyrue xapaKTEpHCTHKH

O6BEKTOM TPYOBBIX MEHCTBHM ABJISETCS TEXHONOTHYECKasd H HOpPMAaTHBHASA
JOKYMEHTaluss HPOM3BOACTBA M3NENMH MUKDOSIEKTPOHHKHM BCEX BHIOB
CIIOKHOCTH

Tpy#oBEIe IEHCTBHSA BBINOMHIIOTCA CAMOCTOATENBHO HIIH TIOJ PYKOBOJCTBOM
Gouiee KBaTHANIPOBAHHOTO CICHMATICTA

3.3.3. Tpynosas yuxmmusa

Oprang3aiug NpoBeIeHHs

IKCIIEPAMEHTAIBHBIX paboT 0 0TpaboTke v

POBEHB

¥ BHCAPCHHIO H
HaumeHoBanue BHEAD OBBIX MATCpHAJoB, Kon C/03.7 | (momyposeHs) 7

TEXHONOTHYECKHX IPOECCOB H KBANH(pUKALMH

060pyHOBaHHA MPOM3BOACTBA M3/

MHAKPOJICKTPOHUKH |
ITpoHcxoXaeHHe TPYAOBOMK 3auMCTBOBaHO H3
[113%:3 511701 Opurusian X OpHrHHANA

Kog opurvHana  PeructpalMoHHEI HOMep
npodeccHoHaNnLHOro
CTaHzapTa

Tpynoesie aeiicTeas AHaji3 epefoBbIX pa3paboToK B 061IaCTH TEXHONOMH U 060pyIOBaHMS AJIT

IPOH3BOJICTBA M3/ MUKPOIJIEKTPOHHUKH

IlatenTHBIc HCCNEMOBaHMA H ONpeJENeHHE IIOKasaTeNell TEXHHYECKOro
YPOBHS BHEAPAEMBIX TCXHOJIOTHIE B 000pYAOBAHHS

HOI[I‘ 'OTOBKa TCXHI/I'ICCKOﬁ H TEXHOJIOTH4YeCKOi HH(bOpMaIIHH JIA IIaTEHTHBIX ]
H JHIEH3AOHHBIX MacHOPTOB, 3aiBOK HA M300peTeHHI W MPOMBIILICHHEIE
06pasipt

QopMHpOBaHHE  KOHKYPCHBIX  3adBOK HA  HPOBEJEHHE  HAYYHO-
HCCIENOBATENECKAX M ONBITHO-KOHCTpykTOpckux pabor (HHUOKP) u
OIEITHO-KOHCTPYKTOpcKuX pabot (OKP)

PazpaboTka 1171aHOB NPOBEICHNS SKCIIEPUMEHTATLHEIX paboT

Haszauenue u HHCTPYKTaX MCITONHUTENEH SKCIIEPUMEHTAILHEIX paboT
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liasﬁé‘ﬁoﬁ{‘amméronnx H cpe}lcm OLleHKH KAadecTBa  BBIIONHCHHA
TEXHONOTHYECKHX OIepanuii ¥ KOHTPONS NapaMeTpoB HCIOIb3YeMOro
obopyHoBaHus

_TEXHOJIOTHYECKOI0 060py)1013aﬂn;{ H TEXHOJIOT!

Hpose/:(e}me TEXHHKO-DKOHOMHYECKOT0 O000CHOBaHUS BHEAPEHUA HOBOIO

vy

KOHTpONb M TPOBENICHUE W3MEPEHHI BBIXOAHBIX [ApaMeTpoB H3NCHNHil Ha
KaXJIOM TEXHOIOTHYECKOM JTaIle 1

Anams u OIIpEeIeNICHAC NPUIUH OTKIIOHCHM NMapaMeTPOB OT 3aJaHHBIX

KOHTpONS HAKOIUICHMs CTATHCTAYECKMX [AaHHHIX H HX 00paboTku,
OCYIIECTBISIEMbIX CHENUATMCTaMH 5 | 6 YPOBH: KBanu(pHKaHy

AHaJIH3 PE3yIHTATOR MPOBE/ICHHUS SKCIEPUMEHTATBHBIX PAGOT

3akmoueHus o uenecooGpasnocm BHEIPCHHA HOBBIX TBXHOHOI'H"ICCKI/IX

| IIPOLCCCOB K oGopy,uoaaHpm Ha OCHOBAHHM SKCIICPUMECHTAIBHBIX JaHHBIX

W3yvenne neproRMuecKUX H3JAHHU IO TEXHOJOTHH NPOU3BOJACTBA M3JENHH
MEKPOITEKTPOHUKH .

IMocemiene nPodMIBHEIX BBICTABOK O00OPYHOBaHMA, TEXHONOIMYECKUX
CEMHHAPOB H KOH(MEpeHIHI e

HeoGXOMMBIE YMEHHS )

AHaTu3MpOBaTh MeEpenoBele pa3paboTKE B oOnacTu oGopyuosaHm u
TEXHOJOTHH o o

OCYIHCCTBJUITB HaTCHTHBIC HCCIICAOBAHUA

DopmupoBaTh KOHKYpCHbIe 328Ky Ha iposeaenne HYOKP u OKP

ITnaHHpoBaTh SKCIEPUMEHTANILHBIE PaOOTEl

PazpabaTeiBaTe TECTOBBIE CTPYKTYpHl JI1 OLEHKH KAa4ecTBA BLIIONHCHHS
TEXHOJIOTHYECCKHX ONEpaluii M KOHTPONS NAapaMeTpoB HCIOb3yeMOTO
o6opy1o0BaHus

Onpepenste 5KOHOMMYECKYIO IeNECOOOPa3sHOCTs BHEAPEHHH HOBOrO
TEXHOJIOTHYECKOTO 060Dy I0BAHUS B TEXHOJIOT Ui

OueHnBaTh PUCKY BHEPEHNS HOBOTO 0GOpyA0BaHMS U Ipolecca

PaboTath ¢ KOHTPOIBHO-A3MEPHTENLHBIM 000PYXOBAHHEM

OCYIIICCTBJ'IHTB KOHTPOJb W INPOBOJHATE U3MEPCHUSA BBIXOJHBIX IIapaMeTpPOB
WM3IENAH Ha KaXKIOM TEXHOJIOTHYECKOM 3Tane

HpOBOZ[HTB aHaJIU3 U ONPEIe/IATh MPHUUHEI OTKJIOHCHHA ITapaMeTpOB

PaboTaTh CO CTAaTHCTHYESCKAMY JaHHBIMH

OcymiecTBIIATh TEXHONOTHIECK M HAA30D

PaboTaTh ¢ KOHCTPYKTOPCKOH, TEXHOJNOTMYECKOH ¥ [ApYTHMH BHAAMH
HOPMATUBHOH TOKyMEHTAINH

Heo6xomuMble 3HaHEL

bazoBEle TEXHONOTMYECKHE IIPOLECCH! ¥ 06OpyJOBaHWe I[IPOH3BOACTBA
H3AEH MUKPOSIEKTPOHUKH

ITepenoBeie TEXHONOTHIECKHE MIPOLIECCHI i 000pYOBaHAE

CoBpeMeHHEIE MaTepHallBl, KCIIONb3yeMble B I[IPOM3BOACTBE H3JENMit
MUKPO3JIEKTPOHUKH

TumoBkle TECTOBBIE CTPYKTYPHL I aHAIN3A TEXHOJIOTHYECKUX IIPOLECCOB 1
TECTUPOBAHHA 060y I0BAHUS

HOpﬂIlOK U METOJEI IIPOBCICHHUS ITATCHTHAIX HCCIeIOBaHMM

OcHoBEI U300peTaTeICTRa

Merozs! MaTeMaTHIeCKON CTATHCTHKA

OCHOBBI INTaHAPOBAHUSA SKCHEPUMEHTA

Marteprars MEKpO3JICKTPOHHO#M NIPOMBIIUICHHOCTH

Teopm PHUCK-MCHCIDKMCHTA

TpeboBanus K 0hOPMIICHHIO U KOMIDIEKTOBAHHIO KOHKYPCHBIX 3asBOK Ha
nposeaenne HUOKP u OKP
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OOBEKTOM TPYNOBEIX JEHCTBHM SBIAIOTCA HEPENOBBIE TEXHONOTHYECKHE
HpOIECCH B 06OPYIOBAHUE JUIs MPOU3BOACTBA M3JEIHH MUKPOINEKTPOHHKH
BCEX BHJIOB CTIOXKHOCTH

Loee e i e e RE—

3.3.4. Tpynosas pyHKIus

| TpyHoBbie JeliCTBHS BEMOMHAIOTCH CAMOCTORTEBHO

1 Ananus JaHHBIX SKCIEPHMEHTANLHEIX !
| paboT, BEIpabOTKa PEKOMEHAANHH 110

KOPPEKTHPOBKE U OIITHUMHU3AIMH . VposeHs
Hamvenosanye [ApaMeTPOB M PEXHMOB TexHojoruyeckux | Kon | C/04.7 § (nomyposeHs) 7
onepanuii ¥ TEXHOJIOTHYECKUX [IPOLIECCOB 3 KBATHpUKALUI
[IPOM3BOZCTBA H3JEIHi |
| MEKDOONEKTPORMKH ]
Mmoot | opn | S |
Kopn opurynana  PerucTpauMoHHBIH HOMEp
podeCCHOHATBHOTO
cTaHpapTa
Tpynorsie nelicteus ITnadupoBaHne U NpoBeJICHHE SKCOEPHMEHTaNbHEIX pabor 7

IIpoBeneHne KOHTPONBHO-U3MEPUTENBHEIX MEPONPHATHH M HCIBITAaHHH
MaKeTOB 1 ONEITHEIX 00pasIioB

AHaIN3 JaHHBEIX 9KCIIEPUMEHTAJIBHEIX paﬁOT

APanu3 BIWIHEWA TapaMerpoB H PEKMMOB NPOBENEHHS TEXHONOTHYECKMX
omepanuii ¥ TEXHOIOTHYECKHX ITPOLECCOB Ha MapaMeTphbl Ka9eCTBA OMBITHBIX
o6pasnoB

CratucTHuecKoe perynuposanne TEXHOJIOTHYCCKHX onepaum?i H
TEXHOJIOTHYECKNX MPOLECCOB

CraTHCTUYECKUH aHAMU3 TOYHOCTH U CTAOMJIBHOCTH TEXHONOTHMYECKHX
oIepanit ¥ TEXHOJOIHIECKHX NPOLECCOB

BeipaboTKa pexOMEHAalui KO KOPPEKTHPOBKE M ONTHMH3ALMH IapaMeTpoB
H PeXUMOB IPOBENEHHMS TEXHOJNOTHYECKMX ONEpaliii M TEeXHONOTHYECKHX
IPOLIECCOB

OdopmireHHe OTYETOB O pe3yabTaTaX NPOBENEHHS 3KCIEPHMEHTANBHEIX
pabot

Heob6xomumeie yMEHHS

IInasupoBars 3KcHEpUMEHTATbHEIE pabOTH M KOHTPONHPOBATh NPOLECC UX
IpOBEICHHS

Pa60oTaTh Ha KOHTPONBHO-U3MEPUTENBHOM H HCIIBITATENLHOM 060Dy I0BAHAH

OCYHICCTBJT}ITB KOHTPOIb H IPOBOAUTHL M3MEPCHHA BBIXOJHBIX IapaMeTpOB
H3JeNuil Ha KaXKI0M TEXHOJIOTHYECKOM JTare

HpOBOI(HTB aHaJIN3 ¥ ONPCACIATh NPUYMHBI OTKJIOHCHHA TapaMeTpOB

Apamu3npoBaTh  BIMAHHME [apaMeTPOB M PEXWUMOB  IPOBENCHHS
TEXHOJIOTHYECKUX ONepalyii ¥ TeXHOJOTMYECKHX IIPOLIECCOB HA BBIXOIHEBIC
TIapaMeTphl Ka4ecTBa M3 MUKPOSIEKTPOHHKA

Pa6oTarh CO CTATHCTHYECKUMHE JaHHBIMH

OdopMiATs peKOMEHAAINHA 10 KOPPEKTHPOBKE M ONTHMU3ALKY NapaMeTpoB
U PEXEMOB IIPOBEACHHSA TEXHONOTHYECKHX OMepaldif M TeXHOIOIHYECKHX
TIPOIECcCoB

PaboTaTh C KOHCTPYKTOPCKOH H TEXHOJIOTHYECKOM M ApYrMMH BHAaMHU
HOpPMATHBHOM JOKYMEHTAIUH




Heo6xoAuMEIE 3HAHUA
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O(bopMnsn‘b OT‘ICT no HTOFaM 3Kcnepumemam>nou aemem;ﬁocm o
TexHONOrHYeCKHE IPOIECChl, NEKALUE B OCHOBE BKCHepI/IMeHTaJIBHLIX
paGot

OCHOBHOG TEXHOJOTHYCCKOS OGOPYHOBaHI/IC Y TIPUHIHUIIBI €T0 JEHCTBUS

| TUIIOBEIC TeCTOBBIE CTPYKTYDSI U1 AHATN3a TEXHONOTHIECKHX TIPOIIECCOB '3
TeCTHpOBaHUs 000PYI0BaHUL

 KaqecTBA M3NE/UH MEUKPOSNEKTPOHMKE

Bzaumocss3b napamMeTpOoB H pPEXHMOB IIPOBCACHUA TEXHOJIOTHYIECKUX
onepauﬂﬁ B TCXHOIOTHYECKHX MPOIECCOB C BBIXOJHBIMH MNapaMeTpamMy

OcCHOBHI TUTAHWUPOBAHUA DKCIICPUMCHTA

MeTo(BI MaTEMATHYECKOM CTATUCTHKH .

Tpe6GoBanuss k oQOPMICHHIO OT4eTa II0 HTOTAM OJKCHEPUMEHTANBHOM
JeSTENLHOCTH R

Jlpyrre XapakTepHUCTHKU

OOBeKTOM TPYHOBBIX AEHCTBUH SABISIOTCS TEXHONOTHIECKHE IIPOLIECCH n
ofopynoBarue M NPOU3BOICTBA H3NENMIT MHKPO3JIEKTPOHAKU BCEX BHAOB
CJIOXKHOCTH

TpyxoBbIE NeHCTBHS BHIIONHIIOTCA CAMOCTOSTENEHO

3.3.5. Tpynosas bynxuusa

Pa3paboTka METOOB TEXHITIECKOro Vposens
Haumeropauye KOHTPOJIS M MCIIBITAHAS U3AETH Kon | C/05.7 | (monypoBeHs) 7
MUKPOIJIEKTPOHUKH KBaTHGUKALEH L
| Tlponcxownenne toynosokt | o . | Samdctsosanoms | S
gy [P X |
Kon opurnnana  PerucrpaumoHHbIH HOMeEp
npodeccHoHanbHOrO
cTaHpapTa

TpymoBsie neiictBus

KOH’I‘pOJ’IL cOO/mOEeHHs TEXHONOTHYECKOM AUCLHUIUTHHBL NIPH peanu3anin
TEXHOJIOIMYICCKHUX NPOLECCOB .

KorTpons  BHINONHEHWA NpaBWI  SKCIUIyaTaMH  TEXHONOTHYECKOTO
060pyx0BaHHA

Paspaborka 1 oopMIcHIE TEXHONOINIECKHX OIepanyii KOHTPOIA TOTOBBIX
u3fenuit 1 nonydabprkaroB

Pa3paboTka u odopMneHHE TEXHWYECKHX VCIOBHH U BBILYCKaeMBIX
m3temnii MEKpO3JIeKTPOHAKA

Paspaborka ¥ odopMmieHHE IporpaMM MCIBITaHWHE TOTOBBIX H3IENHH
MHUKpPO3JIEKTPOHHKH

Ananu3 HeucnpaBHOCTEH U Gpaka roToBo# MPOAYKUHH H 1oy habpuxaTos

BruiBicHHe IpuaHH Gpaka M NpejUIOKeHre BApUAHTOB €ro yCTPaHeH:us.

IIpoBeneHue omepamuii Hepa3pyIIAIOMEro KOHTPOJA [OTOBBIX H3JeiMil H
nonydabpHKaros

TlpoBeneRue omepanuii pa3pyIIafOero TEXHOIOIHYECKOTO KOHTPOIA H
CTPYKTYPHOTO aHam3a moyhadpukaroB usfienuii

ITpenBapuTebHBIC HCIBITAHNS FOTOBIX H3AEIMA MUKPOIIEKTPOHUKY

Vyactue B TNpPOBEJCHMH IIPHEMO-CHATOYHBIX H  [PEABABHTEIHCKHX
| ICTIBITAHMAX TOTOBBIX M3/IGIHH MAKPOSJIEKTPOHHKH
Pa3pa60'n<a ¥ 0)OpMIICHHE TACTIOPTOB HA W3S MnKposneKrponnm

OdopMiieHne 1 KOMIITIEKTOBAHHE KCILTYaTAIIHOHHBIX JOKYMEHTOB

HeoGxoauMele ymeHHS

PaboTaTh Ha KOHTPOIBHO-A3MEPHTEIEHOM H HCIIBITATEIEHOM 0G0pyI0BaHIH
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PaspabareiBath M OQOPMIIATH TEXHOJIOTMYECKHE OIEpalid  KOHTPOJL
| FOTOBBIX H3/ICIIHIf M Oy habpHKaToB e

| PaspabateBats U 0oQOpMIATH TCXHHYCCKHE YCIIOBHSA /LA BHIIYCKACMBIX
H3/ICTHi MEKPOJIEKTPOHHKY o

PazpabarsiBaTh 1 OQOPMIATH HPOrpaMMBI HCHBITAHHH TOTOBBIX H3JIEITHA
MHKPOSIIEKTPOHHKH

AWanu3upoBarh HEHCHPABHOCTM M Opak TOTOBOH TPOAYKIHH H
nonyabpuKaros

| PEMOHTA W OTIAJIKH H3CAH MHKDOSTEKTPOHUKA

Briapiars NPUIHHBL 6pa1<a H NpeaaraTs BapHaHTEI €r0 YCTPAHEHHU, a TaKkKe

BRIIONHATS, ~ HepaspyIIAONH#  KOHTPOIL TOTOBBIX  W3jenil o
nonydabpuxaros

BEITONHATE pa3pyIAlONIHii TeXHONOrHYECKHH KOHTPONb ntoNydabpukaTo |

IIpoBoAUTE  UpeHBApUTENBHBIE  HCHBITAHWA  TFOTOBBIX  H3jemdait
MHKPOSJIEKTPOHHKH

u3iesmit MUKPOIIEKTPOHHKH

_coryiacHo Tpeﬁonanuam rocyIapCTBCHHBIX CTaHAAPTOB

HPOBOMTB HIPUEMO-CAATOYHBIC U NPEABABUTEIECKUAC HCHBITAHHSA T'OTOBBIX

PaspaGaTsiBaTe ¥ OQOPMIATE NMacHopTa Ha H3ACIHS MHKDPOIICKTPOHHKH

O(bOpMJIHTB M KOMIUIEKTOBATh IKCILIYATAITHOHHBIE JOKYMEHTBI COrNTAacCHO
TPGGOBaHI/IﬂM TOCYAApCTBEHHBIX CTAHAAPTOB HIHA JPYI'MM HOPMATHBHBIM

JIOKYMEHTaM e e e

HeoGxonumele 3HaHUS

TeXHONOTHYECKHE  OMEDAIMHM  KOWTDONS  TOTOBBIX  W3femall M
nonyhabpuxaros

Tumosoe wu IIEPEAOBOC KOHTPOIBHO-U3MCPHUTCIEHOS W  HCHBITATCIBHROC
o0opyoBaHKe H NPHHIUIEL €r0 paboTEl

Kpurepuu onenxu xagecTsa roTOBBIX U3zie/dii B roJryhabpuKaToB

Mertozpl BEIIONHEHHS HEPa3pyLIAIOMIET0 KOHTPOJS TOTOBBIX H3AENHAN H
nonydabpuxaros

MCTOJIBI BBINOJIHCHHS PaspyIIAIOIIEro TCXHOJIOTHYECKOT0 KOHTPOIS

HencupasrocTs u 6pax roToBoif Ipoaykiuu 1 noinydabpukaros

BapuasTel = ycTpaEeHHs ~Opaka, pEMOHT H  OTNaAKa  HM3Zeiui
MHKPOMIEKTPOHUKH

Texnudeckue ycloBHs I BEITYCKAEMOM IPOXYKIHHA

HcnerTanysd roTOBEIX M3t

CrpykTypa nporpaMMBI HCIIBITAHHI

O6nme TpeGoBaHHAA K HCIIBITAHASM Ha MEXaHMIECKHE BO3CHCTBHA

O6mpe TpeGoBaHms K HCIBITAHAAM Ha KIMMATHYECKUE BO3AEHCTBASL

Obmpe TpeGoBanms K HCHOLITAHASM Ha BO3HEHCTBHE CIENHATLHEIX (akTopoB

TpeGopanmss K oOQOPMIEHHIO ¥ KOMIDIEKTOBAHHMIO OSKCILTYaTallHOHHBIX
JIOKYMEHTOB

Jlpyrue xapakrepucTuKy

OO6BEKTOM TPYHOBBIX ACHCTBHI ABIAIOTCA METONBI TEXHHYECKOrO0 KOHTPOIA
H UCHBITAHAS W3ENHi MEKPOJIEKTPOHMKH BCEX BHIOB CIIOKHOCTH

TpynoBrIe NEHCTBAA BHIOMHMIOTCS CAMOCTOATENBHO N
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3.3.6. Tpynosas pyHxuus

| Ananns mpuamE 6paka U paccMOTpEHHE ‘
[OCTYTIAIOMMX PeKIaManHii Ha

HammMenosanve

7
BBITIyCKAeMBIE M3/[eIHs | KBANHUKAHE
| MEKPOJIEKTPOHMKH } L__

VposeHs
Kon | C/06.7  (moxyposens)

[IpoucxoxeHKe TPYIOBOIH
byHKuMHT

, OprruHan

X 3aUMCTBOBAHO M3 7, ‘
OpHUTHHAIA i H

Kon opurusana  PerucTpalliOHHBIH HOMEP
1IpodecCUOHANBHOrO
CTaHmapTa

TpynoBsie neiicTBus

TCXHOIIOI‘I’I‘ICCKHFI aHaJM3 IOCTYIAIONINX peKnaMamdﬁ Ha BBUIYCKacMbi€
| M3 MUKPOSNEKTPORMKH . .. ...
Hnarmponanne IIPOBEACHUA mMepeHnﬁ nmapaMeTpoB TI'OTOBBIX PIS[[CHlflﬁ
MHKPOSJICKTPOHHKH

IIpoBenenne n3Mepenuit mapaMeTpoB TOTOBBIX H3/CHHI MHKPO3IEKTPOHHKYI
BBICOKOA CAOXHOCTH
AHaguM3  pe3yibTaTOB  M3MEPEHHH IapaMeTpoB  OTOBBIX  H3JCIHIA
MUKPOIIEKTPOHUKHA

[IpoBeaeHue 3KCIEPUMEHTOB ¢ 006paboTKOM U aHAJIM30M PE3YIHTATOB

MogenupoBanue  TEXHONOIMYECKHX  IIPOLECCOB €  HCHONB30BaHHEM
IonroToBka pexOMEHAUMH IO YCTPAaHEHHIO NOPHIMH OTIIIOHEHHA
NapaMeTpoB TOTOBBIX M3JENMH MHKPOSJICKTPOHMKMA OT IPOEKTHBIX M
BHECEHHIO M3MEHEHHH B TEXHOIOTHYECKHH mponece

BHecenune u3aMeHeHHI B TEXHOJIOIHIECKYIO JOKYMEHTAIIHIO

CornacoBaHue H3MEHEHHUI, BHECEHHBIX B TEXHONOIAIECKYIO JOKYMEHTALMIO

Ob6ecredeHre B3aUMOJEHCTBAA COTPYAHHKOB CMEXHBIX IOJpa3lieieHHi,
paboTaromyx Haj BHITYCKAEMOA IPOAYKIHEH

KonTpons npemiokeHHl II0 NPEAYNPEXACHHIO WM JHKBHIAmud Opaxa H
H3MEHEHNH B TEXHOJIOTHYECKHX IIpOIieccax, pa3paboTaHHBIX CHEHHATHCTaAMH
5 1 6 ypoBHS kBamm KA

HeobxonuMele ymeHAs

OnepaTHBHO oONpemensTh LYTH pPEmIEHMS TEXHOJIOTHYECKUX MpobieM,
BO3HMKAIOMMX B IPOU3BOJICTBE

Aﬂanmnpona'rs OCHOBHBIC TapaMETphl pPEANN3YCMBIX TEXHOJIOTHYECCKHX
poueccon

AHa)m3HpOBaTh PEXHUMEI pabOTHl TEXHONOTMIECKOro oObOOpyHOBaHHA H
OCHACTKH

AHaM3UpoBaTH NPOU3BOLCTBEHHYIO CHTYALHIO U BHIABIIATH IPHIMHEL Gpaka
B H3TOTOBJIEHUH M3AENAN MUKPOIIEKTPOHUKA

OGopMIITh pEKOMEHJALHH [0 YCTPAHEHHIO NPHYHH OTKIOHEHHS
[apamMeTpoB [OTOBOr0 U3NENHs, BHECCHUIO U3MEHEHHH B TEXHONOTMYECKHI
Iporece

CortacoBrIBaTL BHECEHHE H3MEHEHHIA B TEXHOJIOTHYECKHE TIIPOLECCHI

CortacoBrIBaTs BHECEHHE U3MEHEHHH B TEXHOJOIHYCCKYIO JOKYMEHTAIUIO

ABanmu3upoBaths MPEIOKEHUS 1O IPENYIPEKACHUIO ¥ IHKBHANAK Gpaka u
H3MEHEHHUAM B TEXHOJIOTMIECKHUX ITPOLEccax

HeoOxonvuMele sHaHusS

HaQaMCTpBI H PEXKHUMBI TEXHOJIOTHYECKHUX ITPOLECCOB

HpaBuna SKCITyaTallMK TCXHOJIOTHYCCKOr'o o6opy.uonam«m H OCHACTKH

TpCGOBaHI/I}I TCXHHYCCKHX PEriiaMCHTOB JJIsi BBITYCKaCMBIX M3Oenui
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MHUKPO3NEKTPOHAKH

Konctpykropekas, TeXHOTOTHYECKas, SKCINyaTalMOHHAs H Jpyrue BHIE!
HOPMATHBHOH JIOKYMEHTAIMH Ha BEIITYCKAEMBIE M3/ MUKPOIIECKTPOHUKH
| Brziot OGpaka npu U3TOTOBICHUH M3NENNH MUKPOIIEKTPOHUKH ]
Texuonormaeckne (axToOpsl, BBI3BIBAIOIIME TOrPEHIHOCTH H3TOTOBIEHHA
H3JIeNMi MAKPOIIEKTPOHUKH

MeTompl yMEHBIEHUS BIHAHUA TEXHOIOTHYECKHX (HaKTOPOB, BBI3LIBAIOIINX

“MeTouKa [1IaAHHPOBAHHS HKCIIEPUMEHTA

| MeTopuky 06paboTKH 3KCIEPUMEHTAIILHBIX JaHHDIX

Meroze! anan3a TEXHAIECKOrO yPOBHA OGBEKTOB TEXHUKH U TEXHONOTHY
[Mpouenypsl corIacoBaHMS NPEIOAEHHH 110 H3MEHEHHIO TEXHOIOTHYIECKHX
Dpomeccos ..
IMpouenyps! cornacoBaHus IPeVIOXEHHH 10 H3MEHEHHIO TEXHOIOTHYECKOH

JIOKYMEHTALMH o

Jlpyrue xapakTeprcTHKA

OGBEXTOM TPYXOBBIX JACHCTBHHN SBIAIOTC M3 MUKPOIIEKTPOHHKH BCEX
BHJIOB CIIOYKHOCTH |

pr,I(OBBIC eHCTBUS BHITOJNHIIOTCS CAMOCTOATENBHO

3.3.7. Tpynosas dynxuus

IIpoeKTHPOBAHME TEXHOIOTHIECKOTO ‘ l VpoBeHs
Haumenrosaune OCHAIIEHH: YIaCTKOB HPOH3BOACTBA Kox | C/07.7 (noayposens)
| M3meNHUit MUKPOIIEKTPOHUKK l ______ keamupmiamay |

IIpoucxoxaenne TpyRoBo#H

3aUMCTBOBAHO H3
X

yHxMHA Opurunan OpMTHHANA
Kox opurnnana PeructpanuoHHbIi HOMEp
poecCHOHATBHOTO
CTaHAapTa
Tpymossie gelicTBHs ObcnenoBaHye TEXHUYECKOTO M TEXHOJOTHYECKOrO YpPOBHS OCHANICHHSA

TIPOU3BOACTBCHHEIX YYAaCTKOB H TCXHHICCKOTO COCTOAHHA HOBBIX wIoniazeit

ITnanupoBaHue IPON3BOJACTBEHHEIX YIACTKOB

Pacuer NpPOM3BOICTREHHEIX MOIHOCTEM X 3arpy3KH TEXHONOTHYECKOTO
060pyIoBaHUA IPOH3BOCTBA U3NEIHl MUKPODJIEKTPOHUKH

PaspaGoTka TeXHHYIECKHX 3aJaHMH HA IPOSKTHPOBAHHE HECTAHAAPTHOrO
obopynoBanug paboymx MeCT W Y4YaCTKOB HPOHM3BOACTBA  M3/IENH
MHKPO3JIEKTPOHUKH

Paapaﬁoma TEXHHYECKAX 3ajaHHii Ha NPOCKTHPOBAHHE  CPEACTB
aBTOMaTKBaI.[HHPa&)'{HX MECT U MTPOU3BOJACTBCHHBIX YYaCTKOB

PaspaGorka Texuwyeckux 3amaHMii Ha NPOCKTHPOBAHWE TEXHOJIOTHIECKOTO
obopymoBamms

CocrtaBnenue 32ABOK Ha TEXHOJIOTHYCCKOE 060py110BaHPIe a
TEXHOJIOTHYECKYIO OCHACTKY

OpraHnsanm IIPOBEACHUS IKCICPHUMEHTAIIBHBIX pa60’r IO OCBOCHHIO HOBBIX
TEXHOIOIHICCKHX NPOLECCOB ¥ BHEAPCHUIO UX B IIPOU3BOJCTBO

OpraHm3anmst paGoT MO OCBOCHHIO TEXHOJIOTHYECKOro OGOpyZoBaHWS H
TEXHOJIOTMYECKO} OCHACTKH ¥ BHEIPEHUIO HX B IIPOU3BOJICTBO

VyacTie B OpHUEMKE, IYCKO-HATAJKE H HACTPOHKE TEXHOJOTHYECKOTO

060pyoBaHus ¥ TEXHOIOTHYECKOH OCHACTKH




| PACCTAHOBKK COTDPYJHHKOB
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Pa3paboTka CIPYKTYpBI NPOH3BOJCTBA, COCTaBa YYACTKOB M IUTATHOM

PazpaGotia mporpaMm TOBBIIEHAS 3(1)(11e1<m13ﬂocm opraﬂnsaum«x prna,
BHEIPEHYS HOBOH TEXHHKH, OPTAHA3ANMOHHO-TEXHUYECKUX MEPOTIPUATHI [0

v

HaTeHTHBIe I/ICCJ’I&L{OB&HHH H onpeueneﬂue HOKaBaTCHeI/I TCXHK‘{CCKOI‘O
YPOBHSA IIPOCKTUPYEMBIX 00BEKTOB TEXHUKH 1 TEXHOJIOTHH

[HoAroToBKa TEXHUIECKON U TeXHOIOrudIecKo uHpopmanuu s TATEHTHBIX |
U JMIEH3HOHHEIX NAclOpPTOB, 3aj4BOK Ha H300pETeHNS H IPOMBIIIICHHbIE
o6pasubl |

Heobxomumpre ymMmeHus

Brussiars TEXHUYCCKUE " TE€XHOJIOTHYCCKHUES npoGneMm Ha
MPOH3BOACTBCHHBIX YIACTKAX

| BOBHHKAIOIUHUX HA pab0YMX MECTAX M MPOH3BOICTBEHHbIX YIaCTKaX

Orxpenemm) IIYTH PCIICHUS TEXHHYECKHX U TCXHOHOI‘H‘-IBCKPIX HpOGJ‘ICM

P: aCC‘II/ITBIBaTB HpOI/ISBOZ[CTBCHHLIC MOIHHOLTI/I

| IpOU3BOACTBEHHBIX yYACTKOB

PaccanTeIBaTh 3arpy3Ky 060pyIOBAHAS
BEIMONHATE ~ pacyeTEl  [apaMeIpoB  HECTAHIAPTHOIO  00OpyHOBaHMA

OdopMiaTs  KOHCTPYKTOPCKYI0 — NOKYMEHTAUWIO HA  HECTAHJAPTHOE
000py/I0BaHHE IPOU3BOJICTBEHHBIX YUACTKOB

VcranaBnmuBaTe OCHOBHEIE TPeOOBaHMS K HECTAHAAPTHOMY OGOPYHOBAHHIO,
CpecTBaM ABTOMATH3ALMH ¥ MEXaHH3aIiy IIPOM3BOJICTBEHHbIX YIACTKOB

VeraHaBmmBaTe [OTPeGHOCTE B TEXHONOTHYECKOM OOOpYHNOBAaHHH ¥
TEXHOJIOrHUecKo OcHacTKe

AHanu3uposath 0co0EHHOCTH IKCIUTyaTalud TEXHOOTHYIECKOro
000pyI0BaHUA M TEXHOJIOI'HIECKOM OCHACTKH

dopmupoBaTth CIPYKTYPY UPOH3BOACTBA M  INTATHYIO PACCTAHOBKY
COTPYIHHKOB

Heo6xoaumele 3HaHuA

TeXHONOIHH IPOU3BOACTBA NPOXYKIH

Meronuxa OﬁCHC,L'[OBaHPISI TCXHAYECKOr0 M TEXHOJNOIHYECKOTO YPOBHSA
OCHAIICHHA paﬁo‘mx MECT ¥ HOBBIX IPOU3BOJACTBCHHLIX IIomaaen

MertoanKa mIaHAPOBAHHA IPOH3BOACTBEHHBIX YIaCTKOB

Meroika nIpoeKTHPOBaHYS HECTAHAPTHOI0 000pyAOBaHHS

TunoBoe W mEpENoBOE TEXHONOTHIECKOe OCOpYHOBaHHE H NMPHHIMILI ero
paboThl

Ilopsimox cocraBneENs H OQOPMIICHHS 3afBOK HA TEXHONOrHYECKOE
000pyIOBaHHE H TEXHOJIOTHIECKYIO OCHACTKY

Topsizok ¥ MEeTOAL! MPOBEIEHHA IATCHTHBIX MCCIICOBaHH

 OcHOBBI H300pETATENECTBA

(OCHOBEI 5KOHOMHKH

Teopns opranp3aimu 1 IIAHHPOBAHKA IPOM3BOJICTBA

Jlpyrue XapakTepucTHKA

OO6BexTOM TPYAOBBIX JeHCTBHI SABILIOTCA MPOM3BOACTBEHHBIC YYACTKH IUIA
HPOHM3BOJCTRA M3JACHHA MHKPOINCKTPOHAKA _

TpynoBble IeiCTBAS BEITOMHSIOTCS CAMOCTOSTENHHO N
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IV. Ceegenns 06 opranuzanusax — pa3padoTynkax npogeccHoHAILHOro CTAHAAPTA

4.1. OreercrBeHHAs OPraHU3AUS-paspadoTINK

Acconuanus «Jlura coneiicTBrsA 060POHHBIM IIPEXTPUATHAMY, TOpox Mocksa

" Mcmonaurensusii JUIPEKTOP Axcrmpesny ApTem VBaHoBHY

4.2, HanmeHOBaHHUs OpraHu3anuii-pa3padoTiuKoB

TAOV CIIO TIK Ne 8 umenu 1. @. I1aBoBa, ropog Mocksa

N0 HVSTY OI'AQY BITO MU®H, ropos Mocksa

OAO «HUUTAID», ropog Mocksa, 3enenorpan

OAO «Apuaxop — aBUalOHHEIH 3aB0», ropox Camapa

0AO «A3TMb, ropox ApMaBHp, Kpacnonapcxnu Kkpait o ) __-

0OAO «AK «Tynamamsasony, ropox Tyna

OAO «I'uapoarperary, ropox [NaBnoso, Hikeropoacxas o6iacts

1 OAO «Kamosy, ropor JTio6epiipl, MockoBckast 0011acTh
. “OAO «KBT e
. | OAO «Konueps «Beray, ropox Mocksa

ropox Omcx

OAO «Kotnacckuii deKTpoMexaHudeckuii 3aBoay, ropox Kotinac, Apxanrensckas o6acth

OAO «Kpacnoropckuit 3asox umenu C. A.3sepepay, ropoa Kpacnoropek, MockoBckas 061acTh

0OAO «KypraamanizaBony, ropox Kypran

0OAQO «Kypckuit 3aBop «Masxy, ropoa Kypck

15. | OAQ «JIEIICE», ropoa Kupos

16. | OAO «MK OPMETO-I0YM3», ropox Opck, Openbyprekas o6actb

17. | OAO «HmxBenoMoBcKuit 3neKTpoMexaHudeckuil 3asoxy, ropos Hwxawuit Jomos, Ilensenckas
| | obmacte

18. | OAO (HUMIMD u Muxpon», ropox Mocksa, 3enenorpan

19. | OAO «<HUHTMpy, ropon Mocksa, 3enenorpan,

20. | OAO «<HMIIDBT», ropox Mocksa

OAO «HoBocubupckuii 3aBO HCKYCCTBEHHOrO BOJOKHAY, ropox Hekutum, HoBocuGupekas
obnacte

OAOQ «HITO I'MIIO», ropox Kasaus, Pecny6anka Tatapcran

OAO «HIIII «Crapt», ropos Exatepun6ypr

OAO «OMIIO «Hptemmy, ropoa OMck

OAO «IIpousBoncTeenHoe o6bemuHeHHe «CeBMal», ropos CeBepoJBHHECK, ApXaHreTbeKas
obnacts

26. | OAO (IIC3 «SaTaps», ropox Kanmuaunrpan

27. | OAQ «PoctBepromy, ropos Poctos-Ha-Iony

28. | OAO «C33 um. Cepro OpmxoHuKHA3EY, TopoA CapaTo

29. | OAO «THUTW», ropox Tyna

30. | OAO «YMIIO», ropog Y ¢a, Pecry6nuxa Bamxoprocran ]
31. | OAO «VHIII «Momus, ropox Yda, Pecniybauka Bamkoprocran

32.

OAO «IIKB «Tounpu6topy, ropox HoBocuGupck

OAO 30KB «Curram» umenn A. U. T'ityxapepa, ropox Durensc-19, CapaTosckas o6macth

34,

®I'BOY BIIO «Mockosckuit rocyaapcTBeHHEIA MAIMHOCTPOUTENBHBLH yHUBepcuTeT (MAMU)»,
ropoz Mocksa
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35. | ®I'BOY BIIO «MockoBCKHi rocy FapCTBEHHBIH TEXHUYECKUH YHUBEPCHTET HMEHH
H. D. Baymaunay, ropox Mockea

36. | ®T'BOY BIIO «CamI'TY», ®MuAT, ropox Camapa

37. | ®I'bOY BIIO OMI'TY, ropoa Omck

! O6umepoccuitckmit KraccubuxaTop 3aHATHIL.

2 O6mepoccuitcknit knaccubHKaTOp KOTOB 3KOHOMHUECKOH AEATENBHOCTH.

* Ipuxas Mumsapasconpassuras Poccuy ot 12 anpens 2011 r. Ne 3028 «O6 yTeep:KICHHM NepevHeit BpeaHbIX H (WIH)
OMAcHBIX MPOU3BOJACTBEHHBIX GAaKTOPOB U paboT, PK BHIIONHEHHH KOTOPEIX NPOBOATCA 00A3aTeNbHbIE NPeIBAPHTEIbHbIC U
MepHOANYECKHe MEeIUIMHCKIE OocMOTPsl (oGcnenosauus), u Ilopsaxa mpoBefeHUs 00A3aTENBHBIX HPEABAPHUTENBHBIX
MEePHOAUYECKHX MEIUIMHCKUX OCMOTpoB (0GCmezoBaHKil) paGOTHHKOB, 3aHATHIX Ha TLKENHIX paboTax W Ha paGoTax c
BpeaHbiME M (WIM) OMACHBIMH YCIOBUAMH TpyAa» (3apeructpupoBan B Mumocte Poccum 21 oxmabpa 2011 r,
peructpaunorasti Ne22111), ¢ H3MeHeHMeM, BHECEHHHIM mpukasoM Munsgpasa Poccmu or 15 magz 2013 r. Ne 296n
(3apeructprpoBan B Muutocte Poccum 3 mons 2013 r., perucrpaumonHsiii Ne 28970), Tpymosoit xoaexc Poccuiickoit
Denepauny, ctarss 213, (Cobpanue 3akoHoaatensersa Poccuiickolt Demeparuy, 2002, Nel, cr.3; 2004, Ne35, ¢1.3607; 2006,
Ne27, ¢1.2878; 2008, Ne30, cT.3616; 2011, Ned9, c1.7031; 2013, NedB, c1.6165, Ne52, cT.6986).

* Eaunptit KB UKALHOHHBI CIIPABOYHUK HOJDKHOCTEH PYKOBOTUTENEH, CIICLIMANHCTOB 1 APYTHX CMyXalHX.

3 O6mepoccuitckuit KIACCHPUKATOP CHENUATEHOCTEH [0 06pa30BAHMIO.
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