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3apernctpupoBaHo B MuHtocte Poccun 21 aBrycta 2014 r. N 33756

MWHUCTEPCTBO TPYOA U COLUATIbHOM 3ALLUUTLI POCCUACKOW ®EOEPALINU

NMPUKA3
ot 10 nrona 2014 r. N 457H

OB YTBEPXOEHWN NPO®ECCUOHANIBHOIO CTAHOAPTA
"MHXEHEP-KOHCTPYKTOP AHANOIOBbIX
CNOXXHO®YHKUMOHAIbHbLIX BJIOKOB™

KoHcynbTaHTln0C: npumeyaHue.

MoctaHoBneHunem lMpaButensctea PO ot 23.09.2014 N 970 B [NpaBuna pas3paboTku, YyTBEPXKAEHUS U
NpYMeHeHns NpodeccnoHarnbHbIX CTaHA4apToB, YTB. [NocTtaHoBneHveM Npasutensctea PP ot 22.01.2013 N 23,
BHECeHbl M3MeHeHus. Hopwma, npegycmaTpuBalowas YyTBepXAeHWe npodeccuoHanbHoro craHgapTa,
copepxntcd B nyHkTe 16 HoBow peaakumm Mpasun.

B cooTtBeTcTBMM C nyHKTOM 22 [MpaBun pa3paboTku, yTBEPXKOEHUA U MPUMEHEHUS npodeccunoHanbHbIX
CTaHOapToB, YTBEPXKAEHHbIX NocTaHoBNeHnem MNpaesutenbctea Poccuiickon ®epgepaumm ot 22 aHBaps 2013 .
N 23 (CobpaHue 3akoHogaTenbctBa Poccunckon ®enepaumm, 2013, N 4, c1. 293), nprkasbiBato:

YTBEpauTb npunaraemblin  NpoeCcCUoHanbHbIN m "MIHXeHep-KOHCTPYKTOP  aHanoroBbIX
CNOXHOMYHKUMOHANBbHBLIX 6NTOKOB".

MuHucTp
M.A.TOMUITNH

YTBEpXOEH

npukaszom MuHucTepcTsa Tpyaa
M coumarnbHON 3aLuUThbl
Poccuiickon ®egepaunn

ot 10 monsa 2014 r. N 457H

MPO®ECCUOHANBHbIA CTAHOAPT

WHXXEHEP-KOHCTPYKTOP AHAJTIOIOBbIX CNOXHO®YHKLUUOHANBHbLIX BJIOKOB

172

PeructpaunoHHbIi Homep

|. ObLKne ceBeneHust

MpoekTupoBaHKe yCTPONCTB, NPMOOPOB N CUCTEM aHaNOrOBOW 3MIEKTPOHHOW 40.035
TEXHUKM

(HaumeHoBaHWe BMaa NpodeccnoHanbLHON AeATeNbHOCTN) Kog

OcHoBHas uenb Buaa I'IpO(i)eCCI/IOHaJ'IbHOIZ AeATeNbHOCTU:

MpoeKTMpoBaHne aHanoroBbIX COXHOMYHKLMOHaNbHbIX 6nokoB (CP-6110koB) Ha NoBeAEHYECKOM,
CXEMOTEXHUYECKOM M TOMONOMMYECKOM YPOBHSIX ONMUCaHWs

KoHncynbtanTtlnioc

HageXxHasa npaBoBas nogaepxka

www.consultant.ru CtpaHuua 113 32
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pynna 3aHATWiA:

2132 MporpaMmmMuncTbI 2144 VHXXeHepbI-3N1EKTPOHMKU, UHXEHEPbI
no cBsA3M 1M NPUBOPOCTPOEHMID
(kog OK3 @) (HanmeHoBaHue) (koo OK3) (HameHoBaHue)
OTHeceHue K Buaam 3KOHOMUYECKOW AeATENbHOCTU:
32.10.6 lMpon3BoaCTBO UHTErParbHbIX CXEM, MUKPOCOOPOK 1 MUKPOMOAYNen
73.10 HayuHble nccnenoBaHus 1 paspaboTkn B 06acT eCTECTBEHHBIX U TEXHUYECKNX
Hayk
(kog OKB3[ @) (HaumeHoBaHWe BMAa 3KOHOMMUYECKOWN OeATensHOCTH)

II. OnucaHve TpyooBbIX PyHKUMIA, BXOAAWMUX B NPOGECCUOHANbHbLIN
ctaHgapT (pyHKUMOHanNbHas kapTa Buaa TPYLOBOW AeATENbHOCTM)

O006LLEeHHbIE TPYAOBbIE DYHKLMM Tpynosble oyHKLUK
Kog HanmeHoBaHue YPOBEHb HanmeHoBaHue Kog YPOBEHb
KBanudgukaumm (nogypoBeH
b)
KBanuduka
Lun
A PaspaboTka 6 OnpegeneHne BO3MOXHbIX A/01.6 6
NpUHUMNUaInbHbIX KOHCTPYKTUBHBbIX
ANEKTPUYECKNX CXEM BapuaHTOB peanusaumm
OTAENbHbIX OTAENbHbIX aHaNoroBbIX
aHanorosbIx 6110koB 6nokos n Bcero Cd-6noka
N BCEro aHanorosoro
Co-6rnoka MpoBeaeHne oLeHOYHOro A/02.6 6
pacyeTa napameTpoB
OTAENbHbIX aHaNOroBbIX
6nokos n CO-6noka B
uenom
PaspaboTka nepBnYHOro A/03.6 6
BapuaHTa
CXEeMOTEXHUYECKOro
ONUcaHusl OTAENbHbIX
aHarnoroBbix O/10KOB
PaspaboTka yTO4HEHHOrO A/04.6 6
(monHoro) BapuaHTa
CXEMOTEXHNYECKOro
onucaHus BCero
aHanorosoro C®-6noka
B MogenuposaHue, 6 MopgennpoBaHue cxem B/01.6 6
aHanus u OTAENbHbIX aHANoroBbIxX
Bepudukaums 6nokos
pes3ynbTaTos
MOAENMpPOBaHMUS AHanus n sepudmkaums B/02.6 6
pesynbTaToB
KoHcynbTaHTlIntoc | Crpannua 2 u3 32
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pa3paboTaHHbIX
NpPUHUMNNAanbHbIX
CXeM aHanoroBbIX
onokoB 1 Co-6noka

MO EenMpoBaHus
OTAEnNbHbIX aHaNOroBbIX
©nokoB, BbipaboTka
pelleHnsi 06 yToUYHeHUN
NnepBUYHOrO
CXEMOTEXHUYECKOTo
onucaHus

MopgennpoBaHue cxembl
BCEro aHanoroBoro
Co-6noka ¢ npyumeHeHneM
LIENEBOW CUCTEMBI
aBTOMaTU3NPOBAHHOIO
NPOEKTUPOBaHMS

B/03.6

AHanuns n Bepudukauus
pe3ynbTaToB
MOAENUPOBaHUS
aHanorosoro C®d-6noka,
BblpaboTka pelieHns oo
N3MEHEHUN TEXHNYECKOTO
3agaHus

B/04.6

C PaspaborTka,
dhusnyeckas

OTAENbHbIX

n Co-6noka

Bepudukaums u
MoaennpoBaHue
TOMOMOrMYECKNX

PaspaboTtka ackunaHbIX (M
I'IOJ'IHbIX) TOonosnorn4yecknx
npeacraBneHui
OTOENbHbIX aHaNoroBbIxX
onokoB

C/01.6

npeacraBneHni

aHanorosblX ONOKOB

WHTerpauus
TOMONOrMYecKnx
npeacTaBneHnn
OTAENbHbIX aHaNOroBbIX
6nokoB B cocTaB
Tononoruu Bcero Cd-6noka

C/02.6

dusmnyeckasi Bepundmkaumus
TOMOMOrMYEeCKOro
npeacTaBneHns
OTOeNbHbIX aHaNoroBbIxX
6nokoe n Co-6noka B
uenom

C/03.6

MopgenupoBaHue n aHanms
pe3ynbTaTtoB
MOAENNPOBaHNS Cnucka
Lenen, cogepxatumx
napasnTHble 3N1eEMEeHTbI

C/04.6

PaspabGoTka komnnekTa
nporpamMmmHbIX OnNucaHuin n
d¢annoB ans aHanorosoro
Cd-6rnoka, atTrectauus
COOTBETCTBUS NapamMeTpoB
C®-6noka TpeboBaHMAM
TEXHUYECKOTro 3afaHus

C/05.6

D ConpoBoxaeHue
paboT No NpoekTy,

OpraHusaums BbIMoNHeHUs
paGoT Mo NPOEKTUPOBaHUIO

D/01.7

KoHncynbtanTtlnioc

HageXxHasa npaBoBas nogaepxka
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KOHTPOIb
TpeboBaHwuii
TEXHUYECKOro
3apaHns Ha
aHanoroBbIN
Co-6nok n
oTaelibHble
aHarnorosble Groku

aHanorosoro C®-6noka

KoHTponb nepBuYHbIX
TeXHN4Yeckux TpeboBaHu,
BbIGOP TEXHONOIMYECKOro
©asnca anst aHanorosoro
Co-6noka

D/02.7

3aknioYmTenNbHbIM pacyeT u
aHanus napameTpoB
C®-6noka Ha ocHoBe
BbIMONTHEHHbIX
npegbiAyLLMX NPOEKTOB

D/03.7

Pa3paboTka 6rok-cxembl
aHanorosoro C®-6noka Ha
OCHOBE NEPBUYHOIO
TEXHUYECKoro 3agaHus
(onpegeneHue coctaBa
C®d-6noka, oTaenbHbIX
aHanoroBbIX G11OKOB)

D/04.7

PaspaboTtka aHanoroesomn
noBefeHYecKon Mmoaenu
Bcero CO-6mnoka n
oTOenbHbIX 6OKOB C
y4eToM PU3NYECKMX
orpaHnyeHumn

D/05.7

KomnbloTepHoe
MOENUPOBaHME U
Bepudmrkauns
noBeAeHYeCcKon Mogenu
Bcero CO-6roka u
oTaenbHbIX 6rokoB

D/06.7

KoHTponb cobntogeHus
TEXHNYECKOro 3a4aHns Ha
Becb aHanorosblt CP-6110kK
1 NpoBepKa TEXHNYECKNX
TpeboBaHu ans
OTAEenNbHbIX aHanoroBbIX
6nokos

D/07.7

PaspaboTka
TEXHUYECKUX
onucaHum Ha
oTaenbHble
aHarnorosble GroOKU 1
KomMnnekTa
KOHCTPYKTOPCKOM 1
TEXHUYECKON
OOKyMeHTaumn Ha
aHarnoroBbIN
Co-6nok

Pa3paboTka TeXHNUYECKMX
onncaHnin Ha oTAenNbHbIE
aHanorosble 6roku

E/01.7

PaspaboTka Tpebyemoro
KOMMMeKTa TEXHNYECKMX
OOKYMeHTOB Ha CO-6nok

E/02.7

lNogrotoBka
KOMMEpPYECKOro
PYHKUMOHaNbHOro
onucaHusl, UHCTPYKLMK NO
TMNOBOMY MCMOSb30BaHNUIO
aHanorosoro C®-6noka

E/03.7

KoHncynbtanTtlnioc

HageXxHasa npaBoBas nogaepxka
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Ill. XapakTepucTika 0606LLEeHHBIX TPYAOBbLIX (OYHKLUIA

3.1. O606wweHHast TpyaoBas pyHKUMSA

HanmeHoBaHn |PaspaboTka npuHuMnuanbHbIX Kog A |YpoBeHb 6
e ANEKTPUYECKUX CXEM OTAESNbHbIX KBanudmkaumm
aHarnoroBbix O/IOKOB 1 BCEr0 aHanoroBoro
Co-6noka
MNpoucxoxaoeHne OpvrnHan X 3anmMcTBOBaHO 13
0600LLIeHHOM opurnHana
TpyaoBoun dyHKLNN

Kopn, PernctpaunoHH
opuruHana bIi HOMep
npodeccuoHarnb

HOro ctaHgapTa

Bo3MoOXxHble UHxxeHep

HaMMeHOBaHMS

OOIMKHOCTEN

TpeboBaHus Kk Bbicwee obpasoBaHue - 6akanaepuart

obpasoBaHuio n HononHutenbsHble NpodeccnoHanbHbIe NPorpaMMbl - MNPOrpaMMbl  MOBbLILLEHWS
obyyeHuio KBanudmkaumm, nporpaMmmbl NPoHECCUOHaNbLHON NePenoaroToBKY

TpeboBaHus K OnbITY
npakTuyeckon paboTbl

Ocobble ycnosus gonycka | MpoxoxaeHve obsi3aTenbHblX NpeaBapuUTeNbHbIX  (MPpUM MOCTYMNEHUN  Ha
K paboTe paboTy) 1N NepMoanyecKnx MeanUMHCKNX OCMOTpPoB (obBcnenoBaHuii), a Takke
BHEOYEepeOHbIX MEeOULMHCKMX OCMOTPOB (obGcnepoBaHuid) B mopsigke,
yCTaHOBMEHHOM 3akoHoAaTenscTBOM Poccuickon degepaumm

[ononHutenbHble XapaKTepucTukn

HaumeHoBaHWe foKymMeHTa Koo HaunmeHoBaHue 6a30BoW rpynnbl, AOIMKHOCTH,
npodgeccun unu cneumansHOCTy

OK3 2132 MporpamMmmucThbl

2144 VH)XeHepbl-3NeKTPOHUKKN, MHXEHEPDLI MO CBA3N U
NpnbopOCTPOEHMIO

EKC k43 - VHXeHep-aneKTpoHUK

okco k53 210100 ONeKTpOoHMKa N MUKPOINEKTPOHUKA
210600 HaHoTexHornorus
230100 WHdpopmaTrKka 1 BblUMCIIUTENBbHAsA TEXHUKA

3.1.1. TpypoBasga yHKUNA

f 1 1 1

KoHncynbtanTtlnioc
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"MrxeHep-KOHCTPYKTOP aHanoroBbIX ...

HanmeHoBaHve |OnpegeneHne BO3MOXHbIX Kog |A/01.6 YpoBeHb 6
KOHCTPYKTMBHbIX BApUaHTOB (nopypoBeHb)
peanu3auuu oTaenbHbIX aHanoroBbIX KBanudukauum

onokoB 1 Bcero Co-6noka

MNpoucxoxaoeHne
TpyaoBoun dhyHKLUN

OpvirnHan X | 3aumcTtBOBaHO 13

opurnHana

Koa opurnHana PernctpaunoHHbIn
HoMep

npodeccuoHanbHoro
cTaHgapTa

TpyooBble AenCTBUSA

AHanusa aHanornm4HbIX roToBbIX N3BECTHbIX TEXHUYECKNX pE‘LueHl/IIZ

dopmMmupoBaHne Habopa BO3MOXHbIX CMOCODOB peanu3auuu aHanoroBbiX
onokoB 1 Bcero CO-6noka

PaspaboTka cneuudmkarmm 6r10koB aHanoroBow NOACUCTEMBI

OnpegeneHve oKOHYaTeNbHOW apXUTEKTYPbl aHaNoroBbIX 6510KOB

HeobGxoammble yMeHuUsi

d>opmynMpOBaTb TEXHUYECKne Tpe6OBaHI/IF| K 6nokam aHanorosom
noacucTemMbl

PasbuBatb beHKLI,MOHaJ'IbHoe N noBegeH4Yeckoe onncaHne aHanoroBbIX
6GnokoB Ha NpakTn4eCKn ncnolibdyemMmble TEXHUYEeCKNUe peanmsaunm

MporpaMmmpoBaThb Ha Ai3blkax BbICOKOrO YPOBHS

BrnageTtb BCTPOEHHBIMY CpeacTBaMu NPOrpaMMUpPOBaHNSA U OTHadKU CUCTEMbI
aBTOMaTM3MPOBaAHHOIO NPOEKTUPOBaHUSA

npOEKTMpOBaTb CXeMbl aHalnioroeoro 1 cMeLwaHHoOro curHanos

Heobxoaumble 3HaHUA

TexHn4Yeckuim aHrmUNCKNN sA3blk

MprHLMNBI NOCTPOEHUA N PYHKLMOHUMPOBAHWSA aHanoroBbIX YCTPOWUCTB

AHarnoroBasi cxeMOTEXHUKa

MaTtemaTtnyeckuin aHanms

Teopus uenen

MeToqbl aHanoroBoro CUHTE3a

PagnotexHuyeckue Lenu n curHanbi

[pyrue xapakTepucTuku

3.1.2. TpypoBas dyHKUmMSA

KoHcynbTanTtlinioc
[ata coxpaHeHus: 17.03.2015

HanmeHoBaHu | [NpoBeaeHne oLeHOYHOro pacyeTta Kog A/02.6 YpoBeHb 6
e napameTpoB OTAeNbHbIX aHanoroBbIX (nopypoBeHb)
6nokoB n CP-6roka B LLenom KBanudunkayum
KoHcynbTaHTlIntoc www.consultant ru Crpannua 6 us 32
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"MrxeHep-KOHCTPYKTOP aHanoroBbIX ...

MpoucxoxaoeHne
TpyaoBoun hyHKLNN

OpwurunHan X |3aumcTBoBaHO 13
opurnHana
Kon PernctpaumnoHHbl
opuruHana 1N Homep
npodeccuoHanbH

Oro craHgapTta

TpyooBble AenCTBUSA

Onpep,eneHMe YMCMNEHHbIX 3HAYEHWIA OCHOBHbLIX TEXHUYECKNX XapakTepucTtuk
OTAENbHbIX aHanoroBbIx 6I10KOB

Pacuet ypOBHeIZ nMTarLWmnx, BXOOAHbIX N BbIXOAHbIX HaI'IpFI)KeHI/lﬁ

OueHka HeobxoguMmoro  ObICTPOAEWCTBUS,  Npedenos notpebnsemon
MOLLHOCTHU, NfoLiaam n Apyrnx cneyunanbHbiX napameTpos O510KkoB

Heobxogumble ymeHus

AHanNUTUYECKN PacCUNTbIBaTb XapaKTEPUCTUKN aHamnoroBbIX YCTPOWCTB

BnageTtb MeTogamu ManocurHanbHOro aHanu3a aHanoroBbIX CXEM

Yutatb npuHUuunuarnbHble 3NeKTpU4eCKkne CxemMbl

BnageTb cpeagcrtBamMu CUCTeMbl aBTOMATU3MPOBAHHOIO MNPOEKTUpPOBaHUA AnA
Pas3nn4YHbIX MeTOAOSIOriN aHanoroBoro MogenmpoBaHua

Heobxoaumble 3HaHMSA

TexHnYeckun aHrmMNCKN A3bIK

MeTogonorus un MapLpyT NpPOEeKTUpOoBaHNA aHalnoroBbliX CXeM, 0CcoBEeHHOCTH
NPOEKTUPOBaAHNA CXemMm TNo HaHOMEeTpPOBbIM TEXHOJIONM4YeCKMM HOpMam,
COBpEMEHHbIe MeTOdbl MPOEKTUpPOBaHNA aHarioroBbiX CUCTEM

OcHoBHble 3a4a4m aTana CXeMOTEXHUYECKOro NPOEKTNPOBAHNA N CBA3b 3TOIO
dTana ¢ pyrumm atanamum B obuem MapuipyTe NpoeKkTUupoBaHUA

OcHoBHble (POpMbl  MPEACTaBMEHUA aHanoroBblX YHKUUA, a  Takke
WHXEHEPHbIE N  MalUWHHbIE anropuUTMbl U MeToabl WX  aHanuaa
(MogenupoBaHusa) C nocrnefyollen peanu3auuen Ccxem B 3aJaHHOM
onbnuoteyHom 6asuce

MaTemaTtnyeckuit aHanms

OnemeHTHas 6a3a aHanoOroBbIX MHTErpanbHbIX CXEM

Teopus uenen

MeToabl aHanoroBoro cMHTE3a

PagnoTtexHunyeckune Lenn n curHanbl

AHarnoroBas M MKPOCXEMOTEXHUKa

Lpyrve xapakTepucTmku

3.1.3. Tpynosas dyHKUmMSA

HanmeHoBaHue PaspaboTka nepBMYHOro Kog |A/03.6 YpoBeHb 6
BapuaHTa CXeMOTEXHUYECKOrO (nopypoBeHb)
KoHcynbTaHTlIntoc | Crpannua 7 us 32
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OnMcaHus OTAENbHbIX aHanoroBbIX KBanudmkaumm

6nokoB
MpoucxoxaeHue OpwuruHan X | BanmcTtBoBaHO 13
TPyAoBOM hyHKLNN opuvrMHana

Kog opurnHana PernctpaunoHHbI Homep
NpodeCcCcUoHarnbLHOro
cTaHgapTa

TpynoBble gencTeums PaspaboTka CXeMOTEXHUYECKMX peLlleHWA  aHanoroBbix  Cy6650KoB,

co3gaHne CUMBOJIbHbIX I'Ipe/J,CTaBJ'IeHI/IIZ

padmyecknii CxeMHbI BBOA SfIEMEHTOB ONIOKOB C  UCMNOSIb30BaHUEM
CTaHgapTHbIX OubnuoTek anemeHToB U 6Gubnuotek M3  cocrtaea
NCNONb3yeMON TEXHONOrMYeckon nnaTopmbl

lMocTpoeHune crncka coeMHEHNN Ha OCHOBE rpadUyeckon 3reKTPUYecKon

CXeMbl

Heobxogumble ymeHus PaspabaTtbiBaTb OCHOBHbIE @aHANoOroBble 610KN
BnageTb cpeacTeamu aBTomaTtusauum CXEMOTEXHUYECKOrO
NPOEKTUPOBAHUS

Yutatb npuHUnnmanbHble 3N1IEKTPpN4YeCKne CxemMbl

Heobxoaumble 3HaHUSA TexHU4YecKuin aHrmMUNCKNN A3bIK

OcHoBbI MaTeEMaTUYECKOro aHanuns3a

OcHosBbl I'IOJ'IyI'IDOBOLI,HMKOBOﬁ CXEMOTEXHUKN

AHanorosasi cxeMoTexXHMKa

MapLupyT NpoeKTMpOBaHus

Teopus uenen

MeToabl aHanoroBoro cnuHTe3a

PagnotexHuyeckue Lenum n curHasnbl

Cuctema aBTOMaATU3NPOBaAHHOIO NPOEKTNPOBaHNA, aHanorosoro
NPOEKTNPOBaAHNA U MOOENTNPOBAHNA

Opyrvue xapakrepucTuku -

3.1.4. TpypoBsas dyHKUMSA

HavnmeHoBaHue Pa3paboTka yTO4YHEHHOTO Koo |A/04.6 YpoBeHb 6
(monHoro) BapuaHTta (nogypoBeHb)
CXEMOTEXHNYECKOro onucaHns KBanudvkaumm

Bcero aHanorosoro C®-6roka

MpoucxoxaeHne Opurvi X | 3aumcTtBOBaHO 13

KoHncynbtanTtlnioc
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an

TPYAOBOW hyHKLMK opuruHana

Koa opurnHana PermctpaunoHHbIn HoMep
npodeccuoHansHoOro
cTaHgapTa

Tpynosble oencTeus Pa3paboTka CKOpPEKTUPOBAHHBIX CXEMOTEXHUYECKNX ONMUCAHUI OTAENbHbIX
aHanorosbIx 610KOB C NPUMEHEHNEM aHANUTUYECKUX U MALUMHHBLIX METOA0B

MHTerpauusi cxeMOTEXHUYECKMX PELUEHUI aHanoroBbix cyb61okoB B cocTaB
Bcero Cd-6noka

Pa3pa60T|<a N onncaHmne TeCToBbIX OprM(EHIAVI ans aHanorosoro Cd-6roka

MocTpoeHne  MepapxXuU4eckoil  CTPYKTypbl U3  OaHHbIX  Cy6OMokKoB,
npeAcTaBnsaioLLEN BClo aHaNoroByo NoAcUCTEMY B LIENOM

Heobxogumble ymeHus PaspabaTtbiBaTbe CNOXHbIE aHanoroeble 610KM

BrnageTb meTogamun COBEPLLUEHCTBOBAHMS XapaKTEPUCTUK aHaNOroBbIX CXEM

YyunTbiBaTb BANAHNE napas3nTHbIX 31IEMEHTOB

YyutbiBaTb BNUAHNE NOMEX U LymoB

Brnagetb cpeacTBamm aBTOMaTM3auum CXEMOTEXHNYECKOro
NPOEKTMPOBAHUS

npOFpaMMI/IpOBaTb Ha A3blKaX BbICOKOIo ypoOBHA

BnageTb BCTPOEHHbIMW CpeacTtBamMn nporpaMmMmmpoBaHunaA W OTNagKu
CUCTEMbl aBTOMAaTU3NPOBAHHOIO NMPOEKTUNPOBAHUA

Yutatb npuHUnnnanbHble 3N1EKTPU4YECKMEe CXxeMbl

Heobxogumble 3HaHUSA TexHn4yeckui aHrmMUNCKNN sA3bIK

MaTtemaTtunyeckut aHanus

Teopust PYHKLUN KOMMNSIEKCHOW NepeMeHHOMN

OnepauunoHHoe ncuncrneHme

nonyHDOBOﬂHMKOBaﬂ MUKPOCXEMOTEXHUKA

AHanoroBasi CXeMOTEXHUKA, CXEMOTEXHUKA MMNYINbCHbIX CXeM

YacTtoTHbIM aHanu3

KoHeuYHble 1 KOMNIIEKCHbIE pAanbl <Dypbe

MapLpyT npoekTMpoBaHus

Teopwus Lenen

MeTofabl aHanoroBoro CMHTe3a

PagnotexHuyeckue Lenu n curHanbi

Cucrtema aBTOMaTU3NPOBAHHOIO NPOEKTNpoBaHUA, aHanorosoro
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npoeKkTnpoBaHna n moaennposaHua

Lpyrne xapakTepucTunkm

3.2. O606wweHHast TpyaoBas pyHKUMSA

KoHcynbTanTtlinioc
[ata coxpaHeHus: 17.03.2015

HanmeHoBaHne MopgenupoBaHue, aHanus u Kop, B |YpoBeHb 6
Bepudurkaumnsa pesynbtaToB KBanudmrkauum
MogenupoBaHus paspaboTaHHbIX
MPUHUMMMANBbHBLIX CXEM aHanoroBbIX
6rokoB n CP-6noka
MNpoucxoxaoeHne OpurnHa X | BaumcTtBOBaHO n3
0600LLIeHHOoM n opurnHana
TPyaoBOW OYHKUMN
Koa opurnHana PeructpaunoHHbIn HoMep
NpodeCCUOHAarNbLHOro
cTaHgapTa
Bo3moxHble HanmeHoBaHusA | IHxeHep
JOJTKHOCTEN
TpeboBaHus kK Bbiclwee obpasoBaHue - 6akanaepuart
obpasoBaHuio n obyyeHuto |[JononHuTenbHble  NpodeccuoHarnbHble  MporpaMMmbl -  MPOrpamMMbl
NnoBbILLIEHNS KBanudukaumn, nporpamMmsl npodgeccnoHansHon
nepenoaroToBKM

TpeboBaHus K ONbITY
npakTuyeckon paboTbl

paboTte

Ocobble ycnosus gonycka K

MpoxoxaeHne obA3aTenbHbIX MpeaBapuTenbHblX (MpU  MOCTYMNEHUM Ha
paboTy) n nepnoanvecknx MeauLMHCKUX OCMOTPOB (06cneaoBaHui), a Takke
BHEOYEepeOHbIX MeOMLMHCKUX OCMOTpoB (obcrnepoBaHun) B nopsgke,
yCTaHOBMEHHOM 3akoHoAaTenscTBoM Poccuiickon degepaumm

[ononHutenbHble XapaKTepucTukn

HanmeHoBaHue fokymeHTa Kon HavnmeHoBaHne 6a30Bo rpynnbl, AOMMKHOCTH,
npoceccun unm cneumansHOCTM

OK3 2132 MporpamMmmucThbl

2144 MH)XeHepbl-3MeKTPOHMKK, MHXEHEPDLI MO CBA3N U
NpnbopOCTPOEHUIO

EKC - VH)XeHep-3mneKTPOHUK

OKCO 210100 OnNeKTpoHMKa N MUKPOINEKTPOHUKA
210600 HaHoTexHonorus
230100 MHopmaTrka 1 BblUMCIIUTENBbHAsS TEXHUKA
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3.2.1. Tpyposas dyHKUMSA

HanmeHoBaHne MopgenupoBaHune cxem Koo |B/01.6 YpoBeHb 6
OTAEnNbHbIX aHanoroBbix 6110KoB (nogypoBeHb)
KBanudukaumm
MpoucxoxaeHve OpurmHa X |3aumcTBOBaHO 13
TPyaoBOW OYHKLUMN n opurmHana

Koa opurnHana PermctpaunoHHbIn HoMep
NpodeCCUOHarnbLHOro
cTaHgapTa

TpynoBble 4ENCTBUS MNpoBepka COOTBETCTBUS pe3ynbTATOB MOAENWPOBaHUs TpebGoBaHWsAM
(PYHKUMOHANbHBIX, CTATUHYECKUX, OWHAMWUYECKMX, BPEMEHHbIX, 4YaCTOTHbIX
XapaKTepUCTUK, aHanua noTpebnsieMon MOLLHOCTU U OLEHKa MroLaan

BpemeHHo aHanu3 aHanoroBoro C®-6rnoka € y4eTOM pacCHUTaHHbIX
3a[iepXeK Ha OCHOBE KOMMbIOTEPHOTO MOAENMPOBAaHNSA CPeaCcTBaMU CUCTEMBI
aBTOMAaTU3MPOBAHHOIO MPOEKTUPOBAHUS

Heobxogumble yMEeHUaA npOBOﬂ,VITb OUEHKY d)YHKLI,VIOHaJ'IbeIX, CTaTn4yeckux, AONHaMUN4eCKux,
BPEMEHHbIX, YaCTOTHbIX XapaKTepUCTUK aHaJ10roBbIX OnokoB  MeToOoM
KOMMbKOTEPHOIro MoaennpoBaHmna

WHTepnpeTvpoBaTb pesynbTatbl MOLENUPOBAHMA B COOTBETCTBMM C
MOCTaBJIEHHON 3aJa4en

npOBOLI,VITb mMmoaenunposaHune paspa60TaHHoro cnucka uenen

Heobxoanmble 3HaHUSA TexHUYecKuUn aHrMUNCKNIN A3bIK

Metogbl 1 obnactu NpUMEeHeHnA TUNOBOM CuUcTemMbl aHanorosoro
mMoagenmnpoBaHuAa

Cuctema aBTOMaTU3NpPOBaHHOIO aHanorosoro NpoOEeKTNpoBaHNA n

MOOEeNMpoBaHus
Opyrvue xapakTepucTmku -
3.2.2. Tpynosas pyHKUMSA
HanmeHoBaHue AHanus n sepudurkauna Kog |B/02.6 YpoBeHb 6
pe3ynbTaToB MOAENMPOBAHNS (nogypoBeHb)
OTAENbHbIX aHanorosbIx 6710KOB, KBanudmrkauum

BblpaboTka peLueHnsi 06
YTOYHEHUN NEPBUYHOIO
CXEMOTEXHUYECKOrO ONUcaHus

MNpoucxoxoeHne OpurnHan X |3anmcTBOBaHO 13
TpyaoBoun hyHKLNN opurmHana
Kog opurnHana PerncrpaunoHHbIn HoMep
npoceccuoHansHoOro
cTaHgapTa
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pr,qosue OencTeus BepI/I(bI/IKaLI,I/Iﬂ d)yHKLI,I/IOHaJ'IbeIX, CTaTn4eCckKnx, JuHaMnN4eCkKnx, BpeMeHHb.bIX,
YaCTOTHbIX XapaKTepPUCTUK aHanoroBoro bnoka c npumeHeHnem cpencTts
aBTomMaTunsaunmn

(DOpMI/IpOBaHMe OT4ETOB O BpPEMEHHbIX, MOLLIHOCTHBbIX, YaCTOTHbIX
XapaKTepUCTnkax aHarorosoro 6noka

MogroToBka npegnoxXeHma o CMeHe SJ'IeKTpI/I‘-IeCKOVI CXeMbl aHanorosoro
6Gnoka un KOoppeKkunn nepBnU4YHOIo TEXHNYECKOro 3agaHunA

Heobxogumble ymeHus MpoBoauTb BEpUdUKaALMIO aHANOroBbIX CUCTEM

Monb3oBaTtbeA cpeacrteamMmm aHaroroeoro moagesimpoBaHusA

Monb3oBaTbcA  cpeacTBamu  06paboTKM  pesynbTaToB  aHaroroBoro
MOZEenMpoBaHus

Heobxoanmble 3HaHUSA TexHN4Yeckuin aHrmUNCKNN A3bIK

MeTodomnorusi MPOEKTUPOBaHWUS aHanoroBblX YCTPOWCTB  CpeacTBamMu
CMCTEeMbl aBTOMaTU3NPOBAHHOIO NMPOEKTUPOBaHMS

AnemeHTHas 6a3a UMPOBLIX MHTErpasnbHbIX CXEM

Teopus cxem

Teopwus uenen 1 curHanos

MaTtemaTtnyecku aHanus

YuncneHHble meToapl

OcHoBbI NpoOrpaMMUpPOBaHUs

Lpyrve xapakTepucTmku -

3.2.3. TpyaoBasga yHKUMA

HanmeHoBaHne MopenupoBaHue cxembl BCEro Kog |B/03.6 YpoBeHb 6
aHanorosoro C®-6noka c (nogypoBeHb)
NPUMEHEHNEM LIENEBON CUCTEMBI KBanudukauum
aBTOMaTU3NPOBAHHOIO
NPOEKTUPOBaHMS

MNpoucxoxoeHne OpurnHan X | 3aumcTtBoBaHO n3

TpyaoBoun dhyHKLNN opurmHana

Kog opurnHana PerncrpaunoHHbIn HoMep
npodeccuoHansHoOro
cTaHgapTta

TpyooBble AencTBUSA MogenvpoBaHne paspaboTaHHOro cnucka uener aHanorooro C®-6noka
cpeacTBaMu CUCTEMbI aBTOMATU3MPOBAHHOIO NMPOEKTUPOBAHUS

Cratuctnyeckni aHanmM3a M "aHanus no yrmam" ansg  onpegeneHus
NpPaBUNbHOCTN (PYHKLIMOHMPOBAHUS CXEMbI NPpK pa3bpoce TEXHONOrMYecKnx

KoHncynbtanTtlnioc
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napameTpoB B nepunoa U3rotoereHusA

AHanun3 KOpPeKTHOCTM pa3paboTaHHOWM SNEKTPUYECKON CxeMbl cyObnoka

Mop,envlpOBane n BepMCbVIKaLI,I/IFl BCEl aHarnorosBom NoAgcucTeMbl B LIESOM

Heobxogumble ymeHus [MpoBepATb COOTBETCTBUE pe3ynbTaToB MOAENupoBaHus TpeboBaHuAM
(OYHKUMOHAmbHbIX, CTaTUY4EeCKUX, ANHAMUYECKUX, BPEMEHHbIX, YaCTOTHbIX
XapakTepucTuK, aHanuanpoBaTb MNOTPebnsemMylo MOLWHOCTb U OueHMBaTb
nnowaap

BbinonHaTb BpeMeHHOﬁ aHalnM3 C y4eTOM pacCCHUTaHHbIX 3adepXeK Ha
OCHOBe KOMMNbOTEPHOIO mMoaennpoBaHuaA cpencreamMmu CUCTEMBI
aBTOMaTNU3NPOBAHHOIO NMPOEKTUPOBaAHUA

MpoBepATb coOTBETCTBME XapakTepuctuk Cod-6rnoka xapakTepucTukam
noBeAeHYeckUx Modenei u TpeboBaHNAM TEXHUYECKOro 3adaHns

Heobxoanmble 3HaHUSA TexHUYecKkuin aHrmUNCKNN A3blK

MeToOonormsi MpPOeKTUPOBAHUSI  aHanoroBbIX YCTPOWCTB  cpeAcTBamu
CUCTEMbl aBTOMaTU3UPOBAHHOIO MPOEKTUPOBAHUS

AnemeHTHas 6a3a UMPOBLIX MHTErparnbHbIX CXEM

Teopus cxem

Teopusa uenen n curHanos

MaTtemaTtnyeckuit aHanus

YuncneHHble MeToapl

OcHoBbI NporpaMmmMUpoBaHns

Lpyrve xapakTepucTmku -

3.2.4. TpypoBasga yHKUNA

HanmeHoBaHue AHanus n Bepudmrkaums Kog |B/04.6 YpoBeHb 6
pes3ynbTaTtoB MOOEenMpoBaHus (mogypoBeHb)
aHanorosoro C®-6noka, KBanudmnkaumm

BblpaboTka peLueHnsi 06
N3MEHEHUN TEXHNYECKOTO

3agaHus
MNpoucxoxaoeHne OpurnHan X | 3aumcTtBoBaHO n3
TpyaoBoun dyHKLUN opurmHana
Kog opurnHana PernctpaumoHHbIn HOMep
NpodeCCUOHANbHOIO
cTaHgapTa
TpynoBble 4eNCTBUSA Bepudmkauus pyHKUMOHANBbHBIX, CTaTUYECKUX, OUHAMUYECKMX, BPEMEHHbIX,
YaCTOTHbIX XapaKTEPUCTUK aHarioroBoro 65oka C NpYMEHEHWEM CpPeacTB
aBToMaTu3aumu
KoHncynbtanTtlnioc
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dopMupoBaHNe OTYETOB O BPEMEHHbIX, MOLIHOCTHbIX, 4YaCTOTHbIX
XapaKTepucTukax aHanorosoro 6roka

PaspaboTka npennioxXeHUn o CMeHe SMNEKTPUYECKOM CXEeMbl aHanoroBoro
BGroka n Koppekunsa NepBNUYHOIO TEXHNYECKOrO 3a4aHus

Heobxogumble ymeHus lNpoBoauTb BepumKaLmio aHanoroBbIX CUCTEM

Monb3oBaTtbes cpeacreamMmy aHanoroBoro MogefnimpoBaHusa

Monb3oBatbca  cpeactBamyn  06paboTku pes3ynbTaTtoB  aHanoroBoro
MOZEenMpoBaHus

Heobxoaumble 3HaHUSA TexHU4YecKkuin aHrmUNCKNN A3blK

MeToOonorMsi MPOEKTMPOBaHWUSA  aHamnoroBbiX  YCTPOWCTB  CpeacTBamMu
aBTOMaTU3MPOBAHHOIO NPOEKTUPOBaHNS

OnemeHTHas 6a3a UMPOBLIX MHTErparnbHbIX CXEM

Teopus cxem

Teopusa uenen n curHanos

MaTtemaTtnyeckuit aHanus

YucneHHble meToabl

OcHOBbI NPOrpaMMMPOBaHUS

Lpyrue xapakTepucTmKu

3.3. O600weHHasa TpygoBas pyHKUUS

HanmeHoBaHue PaspaboTka, dusnyeckas Koa C |YpoBeHb 6
Bepudukaumnsa u mogenmposaHme KBanudukaumm
TOMONTOMMYECKMUX NPEeACTaBNEHUN

OTAENbHbIX aHanoroBbIx 6r10KOB 1

Co-6noka
MpoucxoxaeHue OpwuruHan X | 3aumcTBOBaHO 13
0606LLEHHOM opurnHana
TpyaoBoun hyHKLNN

Kog opurnHana  PerncrpaunoHHbIn

HoMep
npodeccuoHanbHoro
cTaHgapTta

Bo3moxHble HaMmeHoBaHUs | ViHxeHep

JOJTKHOCTEN

TpeboBaHus k Bbliclwee obpasoBaHue - bakanaepuart

o6pasoBaHuio 1 0byveHnto | [lononHuTenbHble  NPOdecCcMoHanbHble  NporpaMMbl -  NPOrpaMmbl
NoBbILLEHNS KBanudukaumm, nporpaMmmbil npodeccnoHarnbHoON
nepenoaroToBKu
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TpeboBaHuA K onbITY
npakTuyeckon paboTol

Ocobble ycnosusa gony
paboTte

cka K |[poxoxaeHne obsA3aTenbHbIX nNpeaBapuTenbHbIX (NPW  NOCTYNAEHUM Ha
paboTy) n nepmogmMyecknx MeamUMHCKMX OCMOTPOB (06cneaoBaHun), a Takke
BHeEoYepedHblX MeauuMHCKuX ocmoTpoB (obcnenoBaHui) B - nopsigke
yCTaHOBMEHHOM 3akoHoAaTenscTBoM Poccuinckon denepaumm

[ononHutenbHble XapaKTepucTtukumn

HanmeHoBaHue LOOKyMEeHTa Koa HanmeHoBaHue 6a3oBon rpynnbl, JOJXKHOCTW,

npodheccun unm cneumanbHOCTK

OK3 2132 MporpammMncTbI
2144 NHxxeHepbI-aneKTPOHUKM, UHXEHEepPb! MO CBA3MK U
NpnMBopoCTPOEHUIO
EKC - NHXeHep-3neKkTpoHUK
OKCO 210100 OneKTpoHMKa N MUKPOSNEKTPOHUKA
210600 HaHoTexHonorus
230100 WHpopmaTrKa 1 BblYMCIIUTENBHAsS TEXHNKA
3.3.1. TpypoBas dyHKumMSA
HanmeHoBaHue PaspaboTka aCKU3HbIX (MK Kog |C/01.6 YpoBeHb 6
NOMHbIX) TONOMOMMYECKNX (nogypoBeHb)
NnpeacTaBneHnn oTAENbHbIX KBanudmkaumm
aHarnoroBbIX GIIOKOB
MNpoucxoxaoeHne OpurnHan X | 3aumcTtBoBaHO n3

TpyaoBoun hyHKLUN

opurnHana

Kog opurnHana PernctpaumoHHbIn HOMep
NpodeCCUOHarnbLHOro
cTaHgapTa

TpyooBble AencTBUSA

Pa3paboTka TONonornyecknux YepTexxen OTAENbHbIX aHanoroBbix GIOKOB B
PY4YHOM pexnme

PaspaboTka HaGopa oOrpaHuM4YeHuid Ha KOHJUrypaumm TOMOMorM4eckux
npeacTaBneHnii aHanoroBbIx cyG6rokoB

PaspaboTka TOnonorMyecknx YepTexen OTOEeNbHbIX aHanoroBbix GMOKoOB B
aBTOMAaTU3MPOBAHHOM peEXume

Paspa6oTka TOMoMor1M4eckoro YepTexa aHanoroBom 4actu B LIeIoM

Heobxoammble yMeHusi

Pa3p868TblBaTb aHarnoroBble 6510KK

Monb3oBaTtbcA nporpaMmmMmHbIMn cpeacrteamum TONoJNorn4yeckoro
NPOEKTUPOBAHUA N MOoAENNPOBaHNA
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Monb3oBaTbCA METOAMKOM aHarNoroBoro TononorM4eckoro mogennpoBaHuA

BrnageTb cnocoGamy NMpoOBepKU MPOEKTOB Ha COOTBETCTBME TEXHUYECKOMY
3agaHuo

Heobxoaumble 3HaHUSA TexHnYecKknn aHrMMNCKNN A3bIK

MaTtemaTtnyeckuin aHanms

MonynpoBoaHWKOBasi CXeMOTEXHMKA

AHarnoroBasi CXeMOTEXHUKA

MapLupyT NpoekTMpoBaHus

OcHOBbI TOMOMNOMNMYECKOro NPOEKTNPOBaHNA UHTErparibHbIX CXemM

Tononornyeckoe NPOEKTUpPOBaAaHNE aHalloroBbix 6nokoB MHTErpalbHbIX CXeM

OcobeHHOCTH NPOEKTNPOBaAHNA TOMNONTOrMN aHaNoroBbIX yCTpOI7ICTB

Cucrtema aBTOMaTU3NPOBAHHOIO aHanoroBsoro NPOEKTNpPpOoBaHUA n

MOAENMpPOBaHNs
Lpyrne xapaktepucTunkm -
3.3.2. TpypoBasa yHKUNA
HanmeHoBaHne VHTerpauusa Tononormyecknx Kog |C/02.6 YpoBeHb 6
npeacTaBneHnn oTAernbHbIX (nogypoBeHb)
aHanoroBbix 65TOKOB B COCTaB KBanudpmkauum
Tononorun Bcero CP-6noka

MNpoucxoxoeHne OpurnHa X | BaumcTtBOBaHO n3
TpyaoBoun dhyHKLNN n opurmHana
Kog opurnHana PerncrpaunoHHbIn HoMep
npodeccuoHansHoOro
cTaHgapTa
TpyooBble AencTBUSA dusnyeckas UM anekTpuyeckas Bepudukauums  TOMOMOrMM  Kpuctanna

cpeacrteamMmm CUCTEMbI aBTOMaTU3NPOBAHHOIO NMPOEKTUpOoBaHUA

OKCTpakumMs napas3vTHbIX NapaMeTpoB KpucTanna

MocTpoeHne cnncka COEAMHEHWI C Y4ETOM 3KCTParMpoBaHHbIX MapasuTHbIX
KOMMOHEHTOB BCEW CUCTEMbI

q)OpMVIpOBaHVIe npennoxeHusa o KoppeKuun TOMNOJ1I0rN4YeCKmnx nnn
CXeMOTEeXHUYeCKnX I'IpeD,CTaBJ'IeHVIVI OTAENbHbIX GrOKOB WNK naHNpoBKK
BCero Kpucranna

HeobGxoammble yMeHuUsi Monb3oBaTtbcs nporpaMmHbIMM cpeacTBamm TOMOSIONMYECKOro
MOZENIMPOBaHNS 1 NMPOEKTUPOBAHUS

npOBOﬂ,I/ITb mMoaennmpoBaHue aHanoroBbIX 6nokoB cpeaocreaMmm  CUCTEMBbI
aBTOMaTNU3NPOBaAHHOIO NMNPOEKTUpPOBaHUA

KoHncynbtanTtlnioc
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Heobxoanmble 3HaHUSA TexHUYecKuin aHrmMNCKNM a3blk

MapLupyT TONOMOMMYecKoro NpPOeKTUPOBaHNUS U BepudUKauum aHanoroBbix
onokoB

MeToaukun QKCTpaKuunn napas3nTHbIX 3JIEMEHTOB

Lpyrve xapakTepucTmku -

3.3.3. Tpynosas pyHKUMSA

HanmeHoBaHue dusnyeckas sepmdmkaums Kog |[C/03.6 YpoBeHb 6
TOMOMOrM4eCcKoro (nopypoBeHb)
npeacTaBneHns oTAeNbHbIX KBanudukaumm

aHanoroBbIX 6510KOB U
C®-6noka B Lieniom

IMNpoucxoxgeHve OpurnHa X | 3aMmcTBOBaHO 13
TPYAOBOW hYyHKLMK n opuruHana
Kog opurnHana PermctpaunoHHbIn HoMep
npodeccuoHansHoOro
cTaHgapTa
TpynoBble gencreums dusnyeckas M anekTpudeckas  Bepudmkaumm TOMNOMNOrMYECKNX
npeactaeneHun 6nokoB cpeacTtBaMyM CUCTEMbI aBTOMAaTU3MPOBaAHHOIO
NPOEeKTMPOBaHNS

JKcTpakums NapasuTHLIX NapameTpoB Tpebyemoro ypoBHs Aetanusauum

HOCTPOGHME Crnuncka coeguHeHun C y4yeToM QKCTparnpoBaHHbIX
napasnTHbIX KOMMNOHEHTOB

MOﬂ,eJ'II/IpOBaHI/Ie N aHanma pes3ynbTtaTtoB MoAeNTMpPOBaHUA CNUCKa uenemn,
coaepxallero napa3mTtHble 3NieMeHTbl OTAE 1bHbIX OMnoKOB M aHanorosom
nogcucTtemMbl CUCTEMbI B LieJTIOM

CDOpMI/IpOBaHI/Ie npegnoXxeHmnda O  KOppekuun  TOMoJorm4eckux  unu
CXeMOTEeXHNYECKNX HpeD,CTaBﬂeHMVI aHanoroBbix O/10kOB

Heobxogumble YMEeHUaA [Nonb3oBaTtbes nporpaMmmMmHbIMn cpeacreamu TOMNoJ1orn4eckoro
MoaenmpoBaHuA N NPoOeKTnpoBaHUA

I'Iposop,mb mMmogennmpoBaHne aHanoroBblX 6nokoB cpeacteamMu CUCTEMbl
aBTOMaTU3NPOBAHHOIO NMNPOEKTUpPOBaAHUA

Monb3oBaTbcs MeTogamy MoMcka M COMPOBOXAEHWS OWMOOK Ha 3aTane
husmyeckon sepudmrkaumm

MpoBoauTb onepaumn 06paTHOro NEPeNMEHOBaHMUS C Y4€TOM MapasuTHbIX
KOMMOHEHTOB

Heobxoaumble 3HaHUSA TexHnYeckuin aHrmMNCKNn A3bIK

MaTemaTtnyeckuit aHanus

MonynpoBOAHUKOBAsi CXEMOTEXHMKA

KoHncynbtanTtlnioc

HageXxHasa npaBoBas nogaepxka
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AHanorosasi cxeMoTexHuKa

MapLpyT NpOEKTUPOBaHUSA U3LENNN MUKPOISEKTPOHUKN

OcobeHHoCcTH NMPOEKTUPOBAHUA TOMNOJOINNMN aHaNoOroBbIxX yCTpOVICTB

Cucrema aBTOMaTU3NPOBAHHOIO npoeKkTnpoBaHunAa aHanoroBsoro
NPOEKTNPOBaAHNA N MOOENNPOBAHNA

[pyrue xapaktepucTuku -

3.3.4. TpypoBas dyHKUmMSA

HanmeHoBaHne MopgenvpoBaHue 1 aHanu3 Kog |C/04.6 YpoBeHb 6
pe3ynbTaTtoB MOAENMPOBaHUS (nopypoBeHb)
crnuvcka Lenen, coaepxalimx kBanudukaLmm

napas3nTHble 3JIEMEHTDI

MNpoucxoxaoeHne OpurnHan X | 3aumcTtBoBaHO n3
TpyaoBoun dhyHKLNN opurmHana
Kog opurnHana PernctpaumoHHbIn HOMep
NpodeCCUOHArNbHOIo
cTaHgapTa
TpynoBble 4eNCTBUSA AHanus noTpebnsieMon MOLLHOCTK, pacnpeieneHus Tenna no Kpuctanny u

YYeT 3MeKTPOMUrPaLMOHHBIX 3 (EKTOB

MopenvpoBaHMe YTOYHEHHOro cnucka Luenen axanorosoro Cd-6noka
CpefcTBaMM CUCTEMbI aBTOMATM3NPOBAHHOMO MPOEKTUPOBAHUS

BpemeHHOW aHanu3, aHanmM3 no MOCTOSHHOMY TOKYy, aHanu3 Mo
nepemMeHHOMy TOKY, aHanu3 LWymMoB, aHann3 B TeMmrnepaTtypHOM [OuanasoHe,
creKTpanbHbI aHanm3

Cratuctnyeckui aHanus M "aHanua no yrmam" ans  onpegeneHus
NpPaBUIbHOCTM (OYHKLMOHMPOBAHMS CXeMbl Npy pa3bpoce TEXHONOrM4ecKmx
napameTpoB BO BPEMS U3rOTOBIIEHMS

AHanu3 KoppekTHOCTU pa3paboTaHHON aNeKTpMYeckon cxemol cybbnoka

MogenupoBaHue u Bepudmkaumnsa Bcern aHarnoroBom NoACMCTEMbI B LLESIOM

(DOpMI/IpOBaHI/Ie peweHuna 00 W3MEHEHMM 3ICKU3HOro TOMOJIOrMYECKOro
npeancraBreHnd

I'IepennaHMpOBKa TOMONOrn4eckoro npeacTtaBreHna aHarnorosoro Co-6noka

Heobxoaumble ymeHusi MpoBepaTb COOTBETCTBUE pe3ynbTaToB MOAENMPOBaHUS TpeboBaHUsIM
PYHKLUMOHAMbHBIX, CTaTUYECKUX, OAMHAMUYECKUX, BPEMEHHbIX, 4YacCTOTHbIX
XapakTepucTuK, aHanu3upoBaTb MOTpebnsiemyio MOLWHOCTb M  OLEeHMBaTb
nnowaab

MpoBoAMTL BPEMEHHOW aHanM3 C y4eTOM PacCUUTaHHbIX 3adepXek Ha
OCHOBE  KOMMbIOTEPHOTO  MOAENUPOBaHWA  cpeacTBamMyu  CUCTEMbI
aBTOMaTU3MPOBaAHHOIO NPOEKTUPOBAHUS

KoHncynbtanTtlnioc
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"MrxeHep-KOHCTPYKTOP aHanoroBbIX ...

[MpoBepaTb cooTBeTCTBME Xapaktepuctnk Cod-6noka xapakTtepucTukam
noBeAeHYeCKMX Mogernen n TpeboBaHMAM TEXHUYECKOrO 3a4aHNs

Heobxoaumble 3HaHUSA

TexHn4Yecknin aHrMMUCKNN A3bIK

MeTogonorus NPOEKTUPOBAHUA aHalloroBblX YCTPOVICTB cpencreamMu
CNCTEeMbl aBTOMaTU3NPOBAHHOIO NPOEKTUpoBaHNA

OnemeHTHas 6a3a UMPOBLIX MHTErparnbHbIX CXeM

Teopus cxem

Teopus uenen n curHanos

MaTemaTtnyeckuin aHanms

YucneHHble meTobl

OcHoBbI NpOrpaMM1pPOBaHMsE

Lpyrve xapakTepucTumk

VI -

3.3.5. Tpynosas pyHKUMSA

HanmeHoBaHne

Pa3paboTka komnnekTa Kog |C/05.6 YpoBeHb 6
NPOrpaMmMHbIX ONMCaHWUA U (mnogypoBeHb)
dannos Ans aHanorosoro KBanudmkauum

Co-6noka, atTectaums
COOTBETCTBUSA NapameTpoB
C®-6noka TpeboBaHMAM
TEXHUYECKOro 3aaaHust

MNpoucxoxaoeHne
TpyaoBoun dhyHKLNN

OpurnHan X | 3aumcTtBoBaHO n3
opurnHana

Kog opurnHana PernctpaumoHHbIn HoOmep
NpodeCCUOHANbHOIo
cTaHgapTa

TpyooBble AencTBUSA

OnpegeneHve Heobxogumoro Habopa oOnMUCaHUA B  COOTBETCTBUM C
TpeboBaHNAMM  TEXHWYECKOro  3adaHuss U LierneBou cucTemon
aBTOMaTM3MPOBaHHOIO NPOEKTUPOBaHNUS

CospgaHue MOSHOro KOMMneKTa HeobXoaAMMbIX NporpamMmmHbIX
npencraBneHuii aHanorosoro Co-6noka

MpoBepka COOTBETCTBUS  XapakTepuctuk  aHanorosoro  C®d-6noka
TpeboBaHMAM TexHUYecKoro 3agaHus (attectaums CP-6noka)

Heobxogumble ymeHus

Monb3oBaTtbeA nporpamMmmMHbIMU cpencrteBamum aBTomMmaTun3auunm
NpPoOEeKTNpoBaHNA

BbinonHATL  aTTecTauMio  COOTBETCTBUSA napameTpoB C®-6noka
Tpe6OBaHI/IF|M TeXHU4YeCKoro 3agaHunsa

Heobxoaumble 3HaHUSA

TexHNn4YecKkui aHrmMUNCKNN A3bIK

KoHncynbtanTtlnioc
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CoctaB 1 Ha3HayeHne Heobxoaumoro Habopa NporpamMmmHbIX ONMCaHUI

OcHoBbI MeTponornm

MeTogmku npoeeaeHna atrectaunm TeXHNYECKNX peLIJeHI/Iﬁ

Opyrvue xapakrepucTumku -

3.4. O6obuweHHasa TpygoBas pyHKUNS

HanmeHoBaHue ConpoBoxaeHne paboT no NpoekTy, Koa D |YpoBeHb 7
KOHTpOIb TpeboBaHNN TEXHNYECKOrO kBanudukauum
3apaHns Ha aHanoroBbli CP-610kK K
OTAernbHble aHanorosble Or1OKK

MpoucxoxaeHue OpwuruHan X | 3aMmcTBOBaHO 13

0600LLIeHHOoM opuruHana

TPyAoBon OyHKLNN

Kog opurnHana  PerncrpaumoHHbIn
Homep
npodeccnoHansHoro

cTaHgapTa

Bo3moXxHble HauMeHoBaHUs
JOJKHOCTEN

NHxeHep
Beoywun nHxeHep

TpeboBaHus k 06pasoBaHuio
n obyyeHuto

Bbicluee oGpa3oBaHue - cneunanuTeT, MarucTpatypa
[lononHuTensHble NPogeCccMoHanbHbIe NPOrpamMMbl - NPOrpammbI
NOBbILLEHUS KBanvukaLumm, nporpaMmmMbl NpodeccrMoHarnsHowm
nepenoaroToBKu

TpeboBaHuA K ONbITY
npakTuyeckon paboTbl

OnbIT NpakTuyeckon paboTbl He MeHee Tpex NeT B 06r1acTn NPOEKTUPOBaHUSA
aHarnoroBbIx 610KOB

Ocobble ycnosus gonycka K
paboTte

MpoxoxaeHne obsasaTenbHbiX npeaBapuTenbHbIX (MpU  MOCTYNNEeHWM Ha
paboTy) M Nepuoaunyecknx MeAULMHCKMX OCMOTpoB (obcneposaHui), a
Takke BHeodepeaHbIX MeAMLMHCKMX OCMOTPOB (0OcrnenoBaHuin) B Mnopsiake,
yCTaHOBMEHHOM 3aKkoHoAaTensCcTBoM Poccunckon denepavinm

[ononHutenbHble XapaKTepucTtukumn

HavmeHoBaHue JokymeHTa Kog HavmeHoBaHue 6a30Bo rpynnbl, JOMKHOCTH,
npodeccun unu cneumansHOCTy

OK3 2132 MporpammMmncTbI

2144 NHxeHepbI-aneKTPOHUKM, UHXEHEePb! MO CBA3MU U
nNprBopOCTPOEHUIO

EKC - NHxXeHep-aneKTpoHUK

OKCO 210100 OneKTpoHMKa N MUKPOSNEKTPOHUKA
210600 HaHoTexHonorus
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230100 WHdopmaTuka n BeluMcrmTenbHas TeXHNKa
3.4.1. TpypoBsas dyHKUMSA
HanmeHoBaHue OpraHusauns BbINOMNHEHMUS Kog |D/01.7 YpoBeHb 7
paboT No NPOEKTUPOBAHUIO (nopypoBeHb)
aHanorosoro C®-6noka KBanudmkaumm
MNpoucxoxaoeHne OpurnHan X | BaumcTtBOBaHO U3
TpyaoBoun dyHKLUN opurmHana

Kog opurnHana  PeructpaunoHHbIN
HoMep

npodeccuoHarnbLHoro
cTaHgapTa

TpyooBble AenCTBUSA

PaspaGoTka u cornacoeaHve pacnucaHusi paGoT Mo MNPOEKTMPOBaHUIO
Co-6rnoka

MpoBeaeHne pbIHOYHBLIX UCCefoBaHUA cyLlecTByOLWmMX CP-6rokoB

ObocHoBaHue LenecoobpasHocTu nposegeHus paspabotkn CP-6noka

OnpeneneHne obnactv npumMeHeHus aHanoroBoro C®-6roka ¢ yyeTom
KOHKYPEHTOCMOCOOHbIX XapakTepucTuk

HeobGxoammble yMeHusi

PaboTtaTb ¢ gOKyMeHTauuemn

UntaTb M uHTepnpeTupoBaTb TpeboBaHWA  CUCTEMHOIO  YPOBHS,
cneunduKaumnm, JOKyMeHTaUuo no pa3paboTke U BHeOAPEHMIo

AHanuanpoBatb  YHKLMOHarbHbIE BO3MOXHOCTH n cnocobbl
NCMNOMb30BaHWSA NPOrpaMMHbIX MaKeTOB CUCTEMbl aBTOMaTU3MPOBAHHOMO
NPOEKTUPOBAHMSA MUKPOINEKTPOHMKM Ha [NaBHbIX 3Tanax npoLeccoB
npoekTupoBaHus aHanorosoro C®-6roka

MpoBoauTb MHTErpauunio BCEro npeanonaraemoro npoekra

Heobxoaumble 3HaHUSA

TexHnYecKknn aHrmMMNCKNN A3bIK

OcHoBbI NPOEKTNPOBaAHNA aHalioroBblX CUCTEM Ha 6ase npuHUunna
MOAYJbHOCTU

O6wasa xapakrepucTMka Mpouecca aHanoroBoro  MpPOEKTUPOBaHMWS,
MeToAbl U 3Tanbl NPOEKTUPOBaHMA, 0COBEHHOCTN NPEeACTaBEHNS CXeM Ha
Pa3nNnyHbIX 3Tanax NPOEKTUPOBaHWS, MPUHLIMIbBI MOCTPOEHNS HOU3NYECKNX
N noBeaeH4YecKnx Mop,ene|7|, NX NPUMEHUMOCTb K KOHKpPEeTHbIM Mnpoueccam
n npubopam

XapakTepucTukm COBPEMEHHbIX cuctem aBTOMAaTU3MPOBAHHOIO
NMPOEKTMPOBaHNS  MUKPOSMEKTPOHUKM U MeTOAbl  pelleHus  3agad
TEXHONOrMYECKOro U CXEMOTEXHNYECKOro NpoekTuposaHns CP-6noka

Obnactn npuMeHeHUst M OCOBEHHOCTU WCMONIb30BaHUS  aHarloroBbIX
YCTPOMCTB

Lpyrue xapakTepucTmKu

KoHncynbtanTtlnioc
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3.4.2. Tpynosas pyHKUMSA

HanmeHoBaHue KOHTpOnb NepBrYHbIX Kog |D/02.7 YpoBeHb 7
TexHu4yecknx TpeboBaHun, BeiGop (noaypoBeHb)
TexHonormnyeckoro 6asuca ang KBanvdukaumm
aHanorosoro C®-6noka

IMNpoucxoxgeHve OpwurunHan X | 3aMmcTBOBaHO 13

TPYAOBOW hYyHKLMK opuruHana

Kopn, PerncrpaunoHHbIn
opuruHana HoMep
npodeccnoHanbLHoro
cTaHgapTa

TpynoBble gencTeums

PaspaboTka n cormacoBaHue C 3aKa3yMkOM MEPBUYHONO TEXHUYECKOro
3aaHus (TexHUYecKoro 3agaHusl) Ha aHanorosbii CO-6mnok

Onpe,qeneHme KPUTUYECKMX NapamMeTpoB TEeXHONormnu WUu3rotoBrieHna Ha
OCHOBE NepBUYHOIo TEXHNUYECKOoro 3agaHua 1 obnactu NnpUMeHeHnaA

OnpegaeneHvie Habopa MHCTPYMEHTarbHbIX CPEACTB ONUCaHWs MpoekTa Ha
CUCTEMHOM YPOBHE

Bbl60p TEXHOJ10Ir'M4YeCcKoro npouecca n3rotoBsyieHnA aHanoroBoro Co-6noka

Heobxoanmele ymeHns

PaboTaTb c JOokyMeHTaumen

UntaTb M UMHTEpnpeTupoBaTb TpPebGOBaHUST  CUCTEMHOIO  YPOBHS,
cneunduKaLnm, OKyMeHTaLuo no pa3paboTke U BHeAPEHMIO

Bbibupate 1 onucbiBaTb MOAENN 3MEKTPOHHOM KOMMOHEHTHOW 6asbl Ha
pasnuyHbIX 3Tanax MPOEKTUPOBaHUS C y4eTOM BbIOpPaHHOIrO MapLpyTa
NPOEeKTUpoBaHUA

PaGotaTtb C TeXHWYECKMMM U MPOTrpamMMHbIMU CpeacTBaMy peanusauum
MPOLIECCOB NPOEKTUPOBaHUA

AHanuampoBaTb byHKLMOHamMbHbIE BO3MOXHOCTU n cnocobbl
MCNOMb30BaHUsI MPOrPaMMHBIX NAaKeTOB CUCTEMbI aBTOMAaTU3MPOBAHHOIO
NPOEKTUPOBAHUS MUKPOINEKTPOHMKM HA OCHOBHbIX 3Tanmax MapLupyTa
NPOEKTUPOBaHMS

Heobxogumble 3HaHUSA

TexHNnYecKknun aHrmMNCKN A3bIK

OcHosBbl NPOEKTNPOBAHNA aHANOroBbIX MUKPO3JIEKTPOHHbIX CUCTEM

O6Lwaa xapakTepucTuka npouecca MNpPOEeKTUPOBAHUSA, MeToabl U 3Tanbl
NPOEKTMPOBaHUS

OcobeHHoCcTH npeacraeneHnst cxem Ha pasnnyHbIX aTanax
I'IpOGKTI/IpOBaHI/IFl, I'IpI/IHLl,I/II'IbI I'IOCTpoeHI/IFl CbI/I3VI‘-IeCKVIX n noBegeH4Yeckux
MoAenemn, UX NPUMEHMMOCTb K KOHKPETHbIM npoLeccam 1 npubopam

XapaKTepVICTI/IKI/I COBpPEMEHHbIX cucremMm aBToMaTnu3npoBaHHOro
NPOEeKTNpoBaHNA MUKPOIIEKTPOHUKN n MeToabl peweHuna 3agav
TEXHOJION’MYECKOro n CXeMOTeXHUYECKOro rnpoeKkTupoBaHUA aHanoroBbIX

KoHncynbtanTtlnioc
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610k0B

3HaHMe TeXHONOIMMN N3roTOBIEHUS MHTEerpanbHbIX CXemMm

OcHoBbI TEXHONOMMN MHTErpanbHbIX MUKPOCXEM

TexHonornsa co3gaHnst UHTErpanbHOW 3NEKTPOHHOW KOMMOHEHTHON 6a3bl

Lpyrne xapakrtepucTunkm -

3.4.3. TpypoBasg yHKUNA

HavnmeHoBaHue 3akniounTenbHbIn pacyeT u Kog |D/03.7 YpoBeHb 7
aHanua napameTpos CP-6noka Ha (nogypoBeHb)
OCHOBE BbINOMHEHHbIX kBanudukaumm

npeabloywmx npoekToB

MpoucxoxaoeHne OpurnHan X | 3aumcTBOBaHO 13
TpyaoBoun hyHKLNN opurMHana
Kog opurnHana  PerucrpaumoHHbIn
Homep
npodeccruoHanbHoro
cTaHgapTa
TpynoBble 4eNCTBUSA AHann3 WM3BECTHbIX TEXHUYECKUX pelleHuid B obnacTm aHanoroBoro

NpoeKkTUpoBaHus o napameTpam CP-6roka

AHanms BbINOSTHEHHbIX NPOEKTOB

AHanUTUYeCKUA WM MALUMHHBIA  pacyeT OCHOBHbIX W KPUTUYECKUX
napameTpoB CP-6noka

MpeaBapuTenbHbIl  pacyeT  xapaktepuctuk C®-6noka Ha  OCHOBe
BblBPaHHbIX TEXHUYECKUX peLleHUI

OnpepneneHne BO3MOXHOCTM WMCMONb30BaHUS TEXHUYECKUX PELUEHMIA npwu
peanusaunn CP-6noka, BbIGOP TEXHNYECKUX peLUeHUI

Heobxogumble ymeHust PaboTtaTb ¢ JOKyMeHTauunen

UutaTb 1 MHTepnpetupoBaTb TpeboBaHusa cneumdukaumm, LOKYMEHTaLuio
no paspaboTke 1 BHeAPEHWUIO

lNonb3oBaTtbcs cneunanmsnpoBaHHbIMKM CcuUCTeMaMn noBedeH4Yeckoro wu
MaTemMaTun4eckoro mogennpoBaHuaA

PaccuntbiBaTb ¥ OUEHMBATb OCHOBHbIE W KPUTMYECKME MapameTpbl,
xapaktepuctuku CP-6noka

Heobxoaumble 3HaHUSA TexHUYeckuin aHrmUNCKNIN A3bIK

OcHosBbl nporpamMmmMHbIX NakeToB YACIEHHOro 1 MaTpn4yHOro aHannsa

OcHoOBbI aHanoroBOro NPOEKTUPOBaHNSI MUKPOINEKTPOHHbBIX YCTPOWCTB

MeToabl aHanorosom BepudunKkaumm n KOHTPons

KoHncynbtanTtlnioc
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Opyrvue xapakrepucTuku -

3.4.4. TpypoBas yHKUMSA

HanmeHoBaHne

MpoucxoxaeHue
TPyAoBOKn dhyHKLNN

Pa3paboTtka 6nok-cxembl Kog |D/04.7 YpoBeHb 7
aHanorosoro C®P-6noka Ha (nogypoBeHb)
OCHOBE NePBUYHOIO KBanudmkaumm
TEXHUYECKOro 3agaHus
(onpeneneHue coctaBea
Co-6noka, oTaenbHbIX
aHanoroBbIx 610KOB)
OpurnHan X | 3aumcTtBOBaHO U3
opuruHana
Koa PernctpaunoHHbIn
opuruHana Homep
npocdeccuoHansHoOro
cTaHpapTa

TpyooBble AenCTBUSA

Pa3bneHne CP-6noka Ha yKpyNHEHHblE (OYyHKLMOHANbHbIE GNOKU

OnpepeneHne Habopa MHCTPYMEHTamNbHbIX CPEACTB ONUCaHMsa MPOoeKTa Ha
CUCTEMHOM (NoBeAEeHYECKOM) YPOBHE

PaspaboTka cneundmkaLmm yKpynHEeHHbIX YHKUMOHAaNbHbLIX O10KOB

OnpepneneHne MHOXeCTBa creumanbHblX MaTeMaTU4eCcKUX, NOMMYEecKMX Wt
OpYrMx OYHKUMIA 1 onepaumii, onmcbiBarolwmx paboty CP-6noka

PaspaboTka cneundukaumm CP-6noka

Heobxogumble ymeHus

PaboTaTb C HOPMaTUBHOW U TEXHWYECKOW AOKYMEHTaUMeEn

UutaTb U  UHTepnpeTupoBaTb
cneumduKaLmn, OKyMeHTaUuio no paspaboTke U BHEOPEHNIo

Tpe6OBaHVIFI CUCTEMHOIo YPOBHA,

Monb3oBaTtbeA cneunann3npoBaHHbiMM CcuUctemMamMum noBeaeH4Yeckoro wu
mMaTemMaTn4ecKoro moaenmposaHuA

Heobxoaumble 3HaHUA

TexHn4Yeckuin aHrMUNCKNN A3blK

OcCHOBbI aHanoroBoro cuHTe3a

TexHuyeckme W MporpaMMHble cpeacTBa peanu3aumyM  MpOoLEeCCOB
NMPOEKTMPOBaHNSA
Opyrvue xapakTtepucTmkm -
3.4.5. Tpynosas pyHKUMSA
HanmeHoBaHue Pa3paboTka aHanoroesomn Kog |D/05.7 YpoBeHb 7
noBeAeHYECKON MOOENN BCErO (noaypoBeHb)
Cd-6noka n otaenbHbIX 6110KOB € KBanvdukaumm
y4eToM PUINYECKMX OrpaHUYEHII
KoHcynbTaHTlIntoc | Crpanmua 24 wa 32
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HokymeHT npepgoctasneH KoncynbranTllntoc
[ata coxpaHeHus: 17.03.2015

MpoucxoxaoeHne OpurnHan X | 3aumcTBOBaHO U3

TpyaoBoun hyHKLNN

opurMHana
Kog PernctpaunoHHbIn
opvruHana Homep
NpogeCcCMoHanbLHOro
cTaHgapTa

TpyooBble AenCTBUSA

OnpefeneHne cocTaBa YKPYNHEHHOrO aHaroroBoro ¢yHKUMOHaNbHOro
6noka

PaspaboTka cocTaBa MOBEAEHYECKOW  BbICOKOYPOBHEBOW  MoOAEnu
YKPYNHEHHOTO aHamnoroBoro yHKUMOHanbHoro 6Grnoka 6e3 yuyeta (c
y4ETOM) BPEMEHHbIX XapaKTepUCTUK

PaspaboTka noBeaeHYeCcKOW BbICOKOYPOBHEBOW MOAENN aHanorosoro
Co-6noka 6e3 yyeTa (C y4eTOM) BPEMEHHbIX XapaKTepPUCTUK

Heobxogumble ymeHus

PaspabatbiBaTb  6nOKM,  BbINOMHAKOWME  33a4aHHYI  aHanoroByio
(MMNynNbCHY0) YHKLUMIO U 3aAaHHbIN MHTepdenc obmMeHa AaHHbIMU C
CUCTEMON

PaspabatbiBaTte MOCTbI ANs1 COEAMHEHUSI YCTPOWCTB C  pasfUyHbIMU
WHTEPMENCHBIMN XapaKkTepucTkamm u paboTalowmx Ha  pasnmyHbIX
YyacToTax, BepuduumpoBaTth paspadaTtbiBaeMblii aHanorosbii CP-6rok

Bnagetb mHCTpyMeHTapuem ansa paspabotkm aHanorosblx C®-6rokos,
BKIIOYaOLWLMX B cebsi MeTOOoMNornio NoBeAeHYeCKoro MoaenMpoBaHus C
MCMNONb30BaHNEM 513bIKOB OMNMWCaHWSA annapaTtypbl BbICOKOTO YPOBHS

Heobxoanmble 3HaHUSA

TexHN4YecKuin aHrmUNCKNn a3blk

TvnoBble aHanorosble OMOKW, MaplipyT MPOEKTMPOBaHUSA aHaroroBbiX
CUCTEM M POIb NOBEOEHYECKOro ONMCaHusa B MapLupyTe MNpOeKTUPOBaHUS
aHanorosblx 6nokoB, 0CO6EeHHOCTU pa3paboTkn aHanoroebix CP-6rokoB 1
MeToabl uHTerpaumm CPO-6nokos, metoabl Bepudmkaumnum CP-6nokos

[pyrue xapaktepucTuku

3.4.6. TpypoBas dyHKUmMSA

HanmeHoBaHne KomnbtoTepHoe Kog |D/06.7 YpoBeHb 7
MoAenvpoBaHue 1 (nooypoBeHb)
Bepudunkaumna noBegeH4Yeckon KBanudukauum

moaenu Bcero CP-6rnoka n
oTAenbHbIX 6nokoB

MpoucxoxaeHne OpurnHan X | 3aumcTBOBaHO 13
TPyaoBOW OYHKUMN opurmHana
Koa opurnHana PerncrtpaunoHHbIn
Homep
npod)eccnoHasnbHOro
cTaHgapTa
I I 1
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TpynoBble AencTeums Peanusauns noBegeH4Yecknx mogenen ¢ BblIBpaHHOW LeneBon CUCTEMOWN
aBTOMaTU3MPOBaAHHOIO NPOEKTUPOBAaHNS

MogenupoBaHue  BbICOKOYpOBHEBOM Mogenn Co-6rnoka  mMeTogamu
KOMMNbKTEPHOIro MoaennpoeaHmna

AHanus pesynbTaToB MOAENUPOBAHUS U BHECEHWE W3MEHEHWUI B Habop U
XapakTepUCTUKN aHanoroBbIX 610KOB

OueHka KOpPEKTHOCTY BbIGpaHHOTO apXMTEKTYPHOIO peLleHunst

Heobxogumble ymeHust Bepuduumposatb paspabaTbiBaembiin aHanoroBbii CP-6nok, nobveasicb npu
3TOM BbINONHEHUS TPeBOBaHWI NEPBUYHOTO TEXHUYECKOTO 3a4aHNS

BnageTe  MHCTpymMeHTapMem  MOBEOEHYECKOro  MPOEKTUPOBaHUS U
ModenupoBaHus  aHanoroBbix C®-6nokoB, BkMovawwmMx B cebs
MeTOZO0NOrI TECTUPOBaHKSA/BepUpUKaLNM

Heobxoanmble 3HaHUSA TexHnYecKkUn aHrMMNCKNIN A3bIK

MeToabl aHanoroBoro noBeAeH4Yeckoro mogenuposanus CP-6rokos

Lpyrue xapakTepucTmKu -

3.4.7. Tpynosas pyHKUMSA

HanmeHoBaHne KoHTponb cobntogeruns Kog |D/07.7 YpoBeHb 7
TEXHMYECKOro 3aflaHu1sl Ha BECb (noaypoBeHb)
aHanoroBbln CP-6n0ok un KBanvdukaumm

npoBepKa TEXHUYECKNX
TpeGoBaHWii ANa oTAenbHbIX
aHanorosbIX 6MOKOB

MNpoucxoxoeHne OpurnHan X | 3ammcTBOBaHO U3
TpyaoBoun dhyHKLNN opurmHana
Kop opurnHana PerncrpaumoHHbIn
Homep
npodeccuoHanbHOro
cTaHgapTa
TpynoBble 4eNCTBUSA Pa3paboTka onucaHusi GroK-CXeMbl, anroputMa qYHKLMOHUPOBAHUSA U

anarpammbl  paboTtbl aHanoroBoro C®-6noka ¢ packpbiTueM paboTbl
OTAENbHbIX €€ Y3r0B, BKIOYasi BpEMEHHbIE AnarpaMMbl; NPEANOXKEHUS MO
nx peanusauum annapaTtHbIMU MeTogamm

Pa3paboTka onvMcaHus noBegeHYecknx Moaenein oTAerbHbIX aHanoroBbixX
y3noB 1 Bcero aHanorosoro CP-6roka B Lenom, OnucbiBaroLWmx QOYHKLMK 1
BpeMeHHble COOTHOLLEHNA, bes NPUBA3KN K KOHerTHOIZ TEXHONorn4yeckon
peanusauuu

dopmynupoBka TexHMYECKMX TpeboBaHMI K pa3paboTke aHanoroBbixX
C®-6nokos

OdopmneHne pe3ynbTaToB UCMbITaHWI NoBegeH4Yeckon mogenm CP-6noka
n/vnn ee makeTa, OTpPaXatLLMXx COOTBETCTBUE TpeboBaHMAM MNEPBUYHOTO
TEXHUYECKOrO 3afaHus

KoHncynbtanTtlnioc
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HokymeHT npepgoctasneH KoncynbranTllntoc
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Heobxogumble ymeHus PaspabaTtbiBaTb MeTOANYECKME U HOPMATMBHbIE MaTepuarnbl, TEXHUYECKYHO
OOKyMeHTaumo, a Takke npeanoxeHus 7] MepOonpuUaTUS no
OCYLLECTBMNEHUIO pa3paboTaHHbIX NMPOEKTOB M Nporpamm

MpoBoaUTb TEXHUKO-3KOHOMUYECKUA aHanm3

KomnrekcHo 060CHOBbLIBATL MPUHUMAaEMbIE U peann3yemMble peLLeHUs

M3bicknBaTb BO3MOXHOCTM COKpaLlleHNA LUuKa BbINOJTHEHUA pa60T

Heobxogumble 3HaHWSA TpeboBaHMsA K 0POPMIIEHNIO TEXHNYECKON JOKYMEHTaLnn

TpeboBaHMsa egUHOM CUCTEMbI KOHCTPYKTOPCKOM JOKYMEHTaLun

I'Ipanma BbIMOJTHEHNA ‘-IepTe)KeVl cornacHo Tpe6OBaHVI9|M €ANHOWN cUCTeMbI
KOHCTPYKTODCKOVI OOKyMeHTauunmn

Tpe6OBaHMF| K COI'IpOBO,EI,I/ITeJ'IbHOﬁ HOpMaTMBHOIZ OOKyMeHTauunmn

TexHNYEeCcKnn aHrmMNCKNN A3bIK

Lpyrve xapakTepucTmKu -

3.5. O606wweHHast TpyaoBas pyHKUMS

HanmeHoBaHue Pa3paboTka TEXHUYECKMX OnUcaHun Koa E |YpoBeHb 7
Ha OTAenbHblE aHanorosble 6oKM U KBanudukaumm
KOMMIEKTa KOHCTPYKTOPCKON U
TEXHUYECKOWN AOKYMEHTaUMn Ha
aHanoroBbIin CO-6n0ok

MpoucxoxoeHne OpurnHan X | 3aumcTtBOBaHO 13
0600LLLEeHHOM opuruHana

TpyaoBoun dhyHKLNN

Kog opurnHana  PermcrpauyoHHbIN
Homep

npodeccnoHanbHoro
cTaHgapTa

BoamoxxHble HaMMeHoBaHWsS | VIHxeHep
JOJTKHOCTEN Beaywun nHxeHep

TpeboBaHus K Bhiclee oGpa3oBaHue - cneumanuTeT, marmctpatypa
o6pasoBaHuio 1 06yyeHuto | [lononHuTenbHbIE NPodeccnoHanbHbIe NPorpaMMbl - MPOrpaMMbl
NOBbILLEHUS KBanuduKaLuum, NporpaMmmel NPpogeccroHanbHom

nepenoaroToBKu
TpeboBaHus K OnbITY OnbIT NpakTnyeckon paboTbl HE MeHee Tpex NeT B 061acTy NPOeKTUPOBaHNS
npakTuyeckon paboTbl NHTEerparnbHbIX CXeM

Ocobble ycnosus gonycka K | NpoxoxaeHne o6a3atenbHbIX NpeasapuTenbHbiX (Mpy NOCTYNEHUN Ha
paboTte paboTy) 1 Nnepuognyecknx MeguLUHCKMX OCMOTPOB (00cneaoBaHuii), a Takke
BHeoYepeaHbIX MeJULIMHCKUX OCMOTPOB (0b6crnenoBaHuin) B nopsigke,
yCTaHOBMNEHHOM 3akoHoaaTenscTBoM Poccuickon degepaumm

KoHncynbtanTtlnioc
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[ononHutenbHble XapaKTepucTtukumn

HaumeHoBaHMe JOKyMeHTa Kog HaumeHoBaHve 6a30BoW rpynnbl, OMKHOCTH,
npodeccun unm cneumanbHOCTU

OK3 2132 lMporpaMmmuncTbl

2144 VHxeHepbI-3neKkTPOHUKW, UHXEHEePb MO CBA3M U
nNpubopocTpoeHuto

EKC - MHXeHep-3reKTpoHUK

OKCO 210100 OneKTPOoHMKA N MUKPOINEKTPOHMKA
210600 HaHoTexHonorusa
230100 MHdopmaTrka 1 BeluMCIIMTENBbHAsS TEXHUKA

3.5.1. TpypoBas dyHKumMSA

HanmeHoBaHne PaspaboTka TexHu4yeckmx Kog |[E/01.7 YpoBeHb 7
OonncaHun Ha oTAenbHbIe (nogypoBeHb)
aHanoroBble 651oKK KBanudukaumm
MNpoucxoxoeHne OpurnHan X | 3anmcTtBOBaHO 13
TpyaoBoun dhyHKLNN opvrmHana
Ko PernctpaunoHHbIn
opuruHana Homep
npodeccunoHansHoro
cTaHgapTa
TpyooBble AencTBUSA PaspaboTka onucaHuss OnoK-Cxembl, YCNOBWUWA  (DYHKUMOHUPOBAHMS W

BpeEMEHHble auarpammbl paboTbl CO-6rokoB C  packpbiTveM  paboThl
OTAENbHbIX €0 Y3r10B, BKMOYas BPEMEHHbIE AuarpamMmbl; NPELNOXEHUST MO
nx peanusaumm

PaspaGoTka onucanusi aHanorosoro C®-6roka, NoAroToBKka OMUCaHWst W
HasHa4yeHue ncnornb3oBaHus Yuna unm CP-bnoka

PaspaboTka onucaHuss noBedeHYecKUX Mopaenei OTAeNbHbIX aHanoroBbIX
Y3IIOB M BCEW aHaroroBol 4YacTh B LENOM, OMUCLIBaOLWMX YHKLUAN 1
BPEMEHHbIE COOTHOLLIEHWS, Ge3 MPUBSI3KM K KOHKPETHOW TEXHONOrM4eckom
peanusauum

HeobGxoammble yMeHusi

Haxoautb npoekTHyo uHdopmauuio, HeobxoaumMylo Ans popMUpoBaHUs
AOKyMeHTaLun

MpuMeHATL TpebGoBaHUA 3aKoHOAATENbHbIX U HOPMATUBHbIX JOKYMEHTOB MO
Npodounio AesTeNbHOCTU

Monb3oBaTbCcs HOpMamMu CTaHgapTU3auun, MeTponoruu, yHudmkaumu,
aBTOMaTU3MPOBAHHOIO NPOEKTUPOBAHMS
Monb3oBaTtbCs HOPMaMm TEXHUYECKUX, ISKOHOMUYECKMX TpeboBaHuN,

npegbAaBndemMblX K 4eATeNTIbHOCTU

KoHncynbtanTtlnioc
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Haxoantb 1 ncnons3oeartb Tpe6OBaHI/IF| CUCTeMbl MeHeIKMeHTa Ka4eCcTBa

Bnagetb HaBblkaMy MCMNONBb30OBaHUSA KOMMbIOTEPHOW TEXHUKKU, TUMOBbIX
OUCHBLIX Nporpamm, cetn iHTepHeT

Monb3oBaTbCcA  cheunaneHbIM — NPOrpamMHbIM - obecneyeHvem  Ans
pa3paboTkn NPOEKTHOM N KOHCTPYKTOPCKOW AOKYMEHTaLuUmn

Paspab6atbiBaTe METOANYECKME U HOPMATUBHBLIE MaTepuarbl, TEXHUYECKYIO
[IOKYMEHTALMIO, @ TaKkKe NPEeaSIoKEeHUA U MEPONPUSATUS MO OCYLLECTBIEHMIO
paspaboTaHHbIX MPOEKTOB U MPOrpamm

Heobxoaumble 3HaHUs TpeGOBaHVIﬂ 3akoHodaTellbHbIX U HOPMATUBHbLIX OOKYMEHTOB MO I'IpO(bl/IJ'HO
AeATeNIbHOCTU

TpeboBaHust K 0DOPMIEHNIO TEXHUYECKOW AOKYMEHTaLUM

TpeboBaHMsA eAnMHON CUCTEMbI KOHCTPYKTOPCKOM OOKYMEHTauum

MpaBuna BbINOMHEHWS YepTeXel cornacHo TpeboBaHUSM eAMHON CUCTEMbI
KOHCTPYKTOPCKOW [JOKyMEHTaLmm

TexHn4yeckuin aHrmMMNCKNIM A3bIK

Opyrvue xapakrepucTuku -

3.5.2. TpypoBas dyHKUmMSA

HanmeHoBaHne Pa3paboTtka Tpebyemoro Kog [E/02.7 YpoBeHb 7
KOMMIeKTa TEXHUYECKMX (nopypoBeHb)
OOKyMeHTOB Ha C®P-6nok KBanudukaumm

MNpoucxoxaoeHne OpurnHan X | 3anmcTBOBaHO 13

TpyaoBoun dhyHKLNN opuvrmHana

Kop opuruHana PernctpaunoHHbIn
HoMep
NpodeCCUOHANbHOIO
cTaHfgapTa

Tpynosble gencTens PaspaboTka onucaHusi GNOK-Cxembl, anroputMa YHKLUMOHUMPOBaAHUS W
UMKnorpaMmmbl paboTbl aHanoroBoro C®-6noka ¢ packpbiTnem paboThbl
OTAeNbHbIX ee Y3510B, BKIo4Yasda BpeMeHHble guarpaMmmbl, npegnoXxeHma no
Mx peanmsaunm annapaTtHbiIMA MeTo4amMu

PaspaboTka onucaHusi ananoroBoro C®-6noka, paspaboTka Komnnekra
TEXHUYECKNX  [OOKYMEHTOB, MNOAFOTOBKA ONWCaHWS W HasHa4deHus
ncnonb3oBaHna aHanorosoro C®-6noka

PaspaboTka onncaHnsa noBefeHYEeCKUX MOLENen OTAESbHbIX aHanoroBbiX
Y3f0B M BCEW aHanoroBon 4actTu B LIESIOM, OMUCbIBAKOLWNX (PYHKUUK 1
BPEMEHHbIE COOTHOLLEHUS, 6€3 MPUBA3KA K KOHKPETHOW TEXHONOrm4eckom
peanusaunm CUCTEM Ha Kpuctanne

Pa3paboTtka onncaHna HabopoB (YHKUMOHAmbHbLIX TECTOB, HEOOXOOUMbIX
Ans sBepudukaunm aHanorosoro C®-6noka

KoHncynbtanTtlnioc
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Heobxogumble ymeHus HaxoauTb npoekTHyto unHdopmaumio, Heobxoammyo And GopmuposaHus
OOKyMeHTaumm

[MpumeHsTb TpeboBaHUs 3akoHoAAaTemNbHbIX 1 HOPMATUBHbLIX AOKYMEHTOB NO
nNpoduno 4eATENbHOCTH

Morb3oBaTbCcA HOpMaMu CTaHZapTU3auMu, METPONOrMK,  YHMUdMKaLWK,
aBTOMaTM3MPOBaAHHOIO MPOEKTUPOBaHNA

Monb3oBaTtbeA HOpMaMN TEXHUYECKUX, IKOHOMUNYECKUX TpeGOBaHVIVI,
npegbvaBndaeMbIX K AeATeNIbHOCTU

HaxoanTtb 1 ncnonb3oBaTtb Tpe6OBaHI/I$| CUCTEMbI MEHEIKMEHTA Ka4yeCTBa

Brnagetb HaBblKamMy UCMNONb30BAHUA KOMMbIOTEPHOM TEXHWUKK, OGUCHBIX
nporpamm, cetn NHTepHeT

lNonb3oBaTtbcA cneunarnbHbIM nporpamMmMHbIM obecneyeHunem and
pa3paboTku NPOEKTHOM N KOHCTPYKTOPCKOW AOKYMEHTaLun

PaspabaTbiBaTh METOOANYECKME M HOPMATMBHbBIE MaTepuarnbl, TEXHUYECKYH
OOKYMeHTauuto, a Takxke npearnioXeHna U meponpmuatma no ocyuwecTBiieHUo
paspaboTaHHbIX NPOEKTOB 1 NporpaMm

Heobxoammble 3HaHWs TpeboBaHus 3akoHOAATENbHbIX 1 HOPMATUBHBIX JOKYMEHTOB MO Npodusto
AesATENbHOCTH

TpeboBaHusi K 0POPMITIEHNIO TEXHUYECKOW JOKYMEHTaLMUM

Tpe6OBaHI/IF| €4NHOWN CUCTEMBbI KOHCprKTOpCKOVI OOKyMeHTauunn

MpaBuna BbINOMHEHUS YEPTEXEN COrnacHo TpeboBaHNSIM €QUHON CUCTEMBI
KOHCTPYKTOPCKOWN JOKYMEHTauum

TpeboBaHMsA TEXHNYECKON HOPMATUBHOM OOKYMEHTaL MK

TexHn4yeckui aHrMUNCKNN A3blK

Opyrvue xapakrepucTuku -

3.5.3. TpynoBas dyHKUMSA

HanmeHoBaHue MoarotoBka KOMMeEpPYECKOro Kogn |E/03.7 YpoBeHb 7
PYHKUMOHANBHOMo OnMcaHus, (nogypoBeHb)
WHCTPYKLUM MO TUMNOBOMY KBanudmkaumm
NCMNOMb30BaHWIO aHanoroBoro
Co-6noka
MpouncxoxaeHune OpwurunHan X | 3aMmcTBOBaHO 13
TPyaoBOW OYHKUMN opuruHana
Kop, PerncrpaunoHHbIn
opurMHana HoMep
npodeccnoHansHoro
cTaHgapTa
TpynoBble AENCTBUSA MoaroToBka UHCTPYKLMKM MO TMNOBOMY npumeHeHuto CP-6noka
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"O06 yTBEepxaeHUn NnpodeccnoHanbHOro cTaHgapTa
"MrxeHep-KOHCTPYKTOP aHanoroBbIX ...

HokymeHT npepgoctasneH KoncynbranTllntoc
[ata coxpaHeHus: 17.03.2015

Paspabotka meToauk no onpegeneHuto obnacterr 6GesonacHon paboThbl
Co-6noka

PaspaboTtka TMnoBbIx cxem BktoveHns CO-6roka 1 nx xapakrepucTuk

Heobxogumble ymeHust Bnagetb HaBblkamMy MCNOMNb30BaHWST KOMMbIOTEPHOW TEXHWKW, TUMOBbIX
O0U1CHBbIX NporpamMmm, ceTn HTepHeT

Monb3oBaTbCA  crneuuanbHbIM  MporpamMMHbIM - obecneyeHneM  Ans
pa3paboTkN NPOEKTHOW N KOHCTPYKTOPCKOW AOKYMEHTaLMM

Pa3pabaTbiBaTb MeToANYECKME M HOPMaTUBHbIE MaTepuarbl, TEXHUYECKYIO
JAOKYMEHTaLMIo, a Takke NPeasioXKeHUss U MeponpuaTUS Mo OCYLLECTBIEHUIO
pa3paboTaHHbIX MPOEKTOB U NporpaMm

MpoBOAUTL TEXHUKO-3KOHOMWUYECKUA aHanu3 no BO3MOXHbIM YCMOBUSAM
npumeHeHnst CO-6noka

Heobxogumble 3HaHMSA TpeboBaHusa 3akoHOAaTENbHBIX U HOPMATUBHBIX AOKYMEHTOB MO MNpOdunto
AeaTensHoCTH

TpeboBaHMsa K 0OOPMIEHNIO TEXHUYECKOW AOKYMEHTaLMMN

Tpe6OBaHl/IFI €ANHON CUCTEMbI KOHCprKTOpCKOIZ OOKyMeHTauumn

I'IpaBVlna BbIMOJTHEHNA ‘-IepTe)KGVI cornacHo Tpe6OBaHI/IF|M €ONHON CUCTEMBI
KOHCprKTOpCKOIZ OOKyMeHTauumn

TpeboBaHMsa TEXHUYECKON HOPMATUBHOW AOKYMEHTaLun

TexHUYeCcKUn aHrMMNCKNIN A3bIK

OcHoBbI aHaNOroBon TEXHUKN U CXEMOTEXHMKIN

Opyrvue xapakrepucTuku -

IV. CBegeHusa 06 opraHusaumsx - paspaborymkax
npodeccuoHarnbHOro ctaHgapTa

4.1. OTBeTCTBEHHAs opraHun3auusi-pa3paboTymk

doHp MHPACTPYKTYPHBIX 1 0OpasoBaTtenbHbix Nnporpamm (POCHAHO), ropog Mockea

"eHepanbHbI QUpeKTop CsuHapeHko AHapen M'eHHaabeBmY

4.2. HanmeHoBaHus opraHm3auunin-pa3paboTymkoB

1 3AO0 "3eneHorpagckuin HaHOTEXHOOrM4Yecknii LUeHTp", ropoa Mockea

2 ®IrAQY BI10O "HaumoHanbHbI uccnegosatensckun yHusepceutet "MUIT", ropog Mocksa
3 YN HIY, "2JIBUC", ropog Mocksa

4 3AO "MMNK Munangp", ropoa Mockea

5 3A0 "MOM nntoc", ropoag Mockea

6 AHO "HauunoHanbHoe areHTCTBO pa3suTus kBanudukaumin”, ropog Mocksa
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<1> O6LLEPOCCUNCKNI KracCumKkaTop 3aHSATUNR.

<2> O6LLEPOCCUNCKNI KIacCUUKaToOp BUAOB SKOHOMUYECKOW AEATENTbHOCTH.

<3> lNpwukas MuH3gpascoupa3sutusa Poccun ot 12 anpensa 2011 r. N 3021 "O6 yTBepgeHuM nepedHen
BpeaHbIX 1 (Mn) onacHbIX NPOU3BOACTBEHHLIX (hakTOpoB M paboT, MpU BbIMNOMHEHWM KOTOPbLIX MPOBOASTCS
obsizaTenbHble NpefBapuUTENbHbIE M Mepuoanyeckne MeguumHckue ocmoTpbl (obcnenoBanus), u Mopsigka
npoBeAeHus 06sA3aTeNbHbIX NPeaBapUTENbHBIX U MEPUOAMYECKMX MEOULMHCKUX OCMOTPOB (obcnenoBaHuin)
pabOTHWKOB, 3aHSATbIX Ha TXKeNbIX paboTax u Ha paboTax ¢ BpeaHbIMU U (MNN) OMacHbIMKA ycnoBusMn Tpyga"
(3apeructpupoBaH B MuHiocte Poccun 21 oktabpsa 2011 r., peructpaumoHHbii N 22111), ¢ n3aMeHeHunewm,
BHECEHHbIM npukaszom MuHagpasa Poccum ot 15 masa 2013 r. N 296H (3apeructpuposaH B MuHiocte Poccun 3
uons 2013 r., pernctpaumnoHHbin N 28970), Tpyaosou kogekc Poccuiickon ®egepauun, ctatbs 213 (CobpaHue
3akoHogaTtenbcTBa Poccuiickon ®epepaunn, 2002, N 1, cT. 3; 2004, N 35, ct. 3607; 2006, N 27, cTt. 2878;
2008, N 30, cT. 3616; 2011, N 49, c1. 7031; 2013, N 48, cT. 6165, N 52, cT. 6986).

<4> EgvHbIn kBanMduKaLMOHHbIA CPaBOYHUK LOMMKHOCTEN PyKOBOAUTENEN, CNELNanmcToB 1 CryXallmx.

<5> O6Lwepoccunckni knaccudmkaTop cneumansHocTern no o6pasoBaHmto.
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