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

MWHUCTEPCTBO TPYAA U COLUUATIBHOW 3ALLUTLI POCCUNCKOWN ®EOEPALUN

NMPUKA3
oT 10 rons 2014 r. N 457H

OB YTBEPXAEHWUMN NPO®ECCUOHAIBHOIO CTAHOAPTA
"MHXEHEP-KOHCTPYKTOP AHAJIIOIOBbIX
CNOXHO®YHKUUOHAIbHbIX BJIOKOB"

KoHcynbTaHTlnoc: npumeyaHue.

[OoctaHoBnenvem [MpasutensctBa P® ot 23.09.2014 N 970 B [lpaBuna paspaboTku, yTBEPXKAEHUS W
npuMeHeHusi npodeccuoHanbHbIX cTaHaapTos, yTB. [locTtaHoBneHnem [lpaButensctea P® ot 22.01.2013 N 23,
BHeCeHbl M3MeHeHud. Hopma, npegycmaTtpuBalollasg yTBepXaeHne npodeccuoHansHoro cranHgapra, CoaepXutcs B

nyHKTe 16 HoBOW peaakumu MNpasun.

B cootBetcTBMM C OyHKTOM 22 [lpaBun pa3paboTku, YTBEPXAEHUS U NPUMEHEHUST NPOMEeCCMOHaNbHbIX
CcTaHOapToB, YTBEPXAEHHbIX NocTaHoBneHueM [NpasutensctBa Poccuiickon ®epepauumn ot 22 aHeaps 2013 r. N 23
(CobpaHnue 3akoHopaTenbcTBa Poccunckon ®Pegepaumm, 2013, N 4, c1. 293), nprkasbiBato:

YTBEPAUTL npunaraembin npodeccnoHasnbHbIin cTaHgapTt "NH>XeHep-KOHCTPYKTOP aHanoroBbIX
CNOXHOMYHKLMOHaNbHbIX 6/10KOB".

MuHucTp
M.A. TONMUITNH

YTBEpPXKAOEH

npvkazoMm MuHucTepcTBa Tpyaa
1 coumnanbHON 3aluThl
Poccuiickon depepaumm

o1 10 monsa 2014 r. N 457H

NMPO®ECCUOHANBbHbLIA CTAHOAPT
MHXEHEP-KOHCTPYKTOP AHAJIOIOBbIX CITOXHO®YHKLUMUOHAJIbHbLIX BJIOKOB

172

PernctpaunoHHbIn Homep

|. Obwume cBegeHns

lMpoekTnpoBaHue yCcTponcTB, NPMOOPOB N CUCTEM aHAIOroBOW 3NIEKTPOHHON 40.035
TEXHUKN ’

(HaMmeHoBaHWe BMAa NPOgECCUMOHaNbHOW AeATENIbHOCTM) Kog

OcHoBHas uenb Buaa npoeccuoHansHon eaTenbHOCTY:

‘ [MpoekTupoBaHne aHanoroBbIX CAOMKHOMYHKUMOHaNbHLIX 6nokos (CP-6nokoB) Ha NoBegeHYECKOM,
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[okyMeHT npepoctasneH KoHncynbranTntoc
[ata coxpaHeHus: 20.01.2016

CXeMOTexXHN4YeCKOM 1 TONOJTIOrn4eCKoM ypoBHAX onncaHuaA

pynna 3aHAaTui:

2132 MporpamMmmucTbl 2144 NHXXeHepbI-aNeKTPOHUKUN, MHXKEHEPDI
no CBSA3M U NPUBOPOCTPOEHMUIO
(kog OK3 <1>) (HaumeHoBaHe) (kog OK3) (HaumeHoBaHue)

OTHeceHMe K Buaam 3KOHOMUYECKOW AeATenbHOCTU:

32.10.6 Mpon3BOACTBO MHTErpanbHbIX CXEM, MUKPOCBOPOK 1 MUKpOMOZYen
73.10 HayuyHble nccnenoBanust u paspaboTku B 06nacT eCTECTBEHHbBIX U TEXHUYECKMX
Hayk
(kog OKB3[ <2>) (HaMmeHoBaHMe BMOa SKOHOMMUYECKOW AEATENBbHOCTHN)

[I. Onucanmne TpyaoBbIX PyHKUMIA, BXOOAALWMX B NPOFECCMOHANbHbIN
ctaHaapT (pyHKUMOHaNbHas kapTa Buaa TPYAOBOW OeATENBHOCTM)

O600LeHHbIe TpyaoBble PyHKLMM TpyaoBble yHKLMN
Ko4 HanMeHoBaHue YPOBEHb HavMeHoBaHue Koa YPOBEHb
KBanudunkaumnm (nogypoBeH
b)
KBanuguka
uun
A PaspaboTka 6 OnpegeneHne BO3MOXHbIX A/01.6 6
NPVHUMIMANbHbIX KOHCTPYKTUBHBbIX
ANEKTPUYECKNX CXEM BapuaHTOB peanusaumu
OTAENbHbIX OTAeNbHbIX aHaNoroBbIX
aHanorosbIX 6r10KoB 6nokos n Bcero CP-6noka
N BCEro aHarnoroBoro
C®d-6noka MpoBeaeHne oLEHOYHOro A/02.6 6
pacuyeTa napameTpoB
OTOenNbHbIX aHanoroBbIxX
6nokos n CP-6noka B
uernom
PaspaboTka nepBMYHOro A/03.6 6
BapuaHTa
CXEMOTEXHUYECKOro
onucaHus OTAENbHbIX
aHanoroBbix 6r10KOB
Pa3paboTka yTOYHEHHOrO A/04.6 6
(nonHoro) BapunaHTa
CXEMOTEXHUYECKOrO
onuncaHus BCEro
aHanorosoro C®-6noka
B MogenupoBaHue, 6 MogenupoBaHue cxem B/01.6 6
aHanms u OTOesbHbIX aHaNoroBbIX
KoHcynbTaHTINIOC
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Bepudmkaums
pe3ynbTaToB
MOZEenMpoBaHUs
pa3paboTaHHbIX
NPUHLMAMANbHbIX
CXeM aHanoroBbIxX
6nokos n CP-6noka

onokos

AHanus n Bepudurkaums
pe3ynbTaToB
MOZLENMPOBaHNS
OTOenNbHbIX aHaNoroBbIX
6rokoB, BblpaboTka
peLleHnst 00 yToUYHEeHUN
nepBUYHOIO
CXEMOTEXHUYECKOrOo
onucaHus

B/02.6

MogenvpoBaHne cxembl
BCEro aHanoroBoro
C®-6noka ¢ npuMeHeHnem
LeneBon CUCTEMBI
aBTOMaTU3NPOBaAHHOIO
NPOEKTUPOBaHNSA

B/03.6

AHanus n Bepudmkaums
pes3ynbTaToB
MoAenupoBaHus
aHanorosoro Cd-6noka,
BblpaboTKa pelueHust 0o
N3MEHEHNN TEXHNYECKOTO
3agaHus

B/04.6

C PaspaboTka, 6
dmamnyeckas
Bepudukaumsa n
MogenupoBaHue
TOMOMOrMYeCcKnx
npeacTaBneHumn
OTAENbHbIX
aHanoroBbIX GIIOKOB
n Co-6noka

PaspaboTka acku3HbIX (Mnu
MONHbIX) TOMNONOrNYECKMX
npegcrasfieHnin
OTAEnNbHbIX aHaNoroBbIX
©nokoB

C/01.6

WHTerpauus
TOMOMOrMYEeCcKNX
npegcrasneHnin
OTAEenbHbIX aHanoroBbIX
OnokoB B cocTaB
TOMONOrnn BCEro
Co-6noka

C/02.6

duanyeckas sepudmrkaums
TOMOMNOrM4ECKoro
npeacraBneHns
OTAEeNbHbIX aHanoroBbiX
6rokoB n Cd-6roka B
Lenom

C/03.6

MopgenuposaHue n aHanua
pe3ynbTaToB
MOZLENMPOBaHNSA CnncKa
uenen, cogepxawmx
napasmnTHble 3J1IEMEHTbI

C/04.6

PaspaboTka komnnekta
NpPOrpaMMHbIX OMMUCaHWIN 1
¢hannoB Ans aHanorosoro
Co-6noka, atTectaumsa
COOTBETCTBUS NapameTpoB

C/05.6
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Co-6noka TpeboBaHuaM
TEXHWYECKOro 3agaHus

D ConpoBoxpaeHue 7 OpraHusauns BbINOSHEHMS D/01.7 7
paboT Mo NpoekKTy, paboT Mo NPOEKTMPOBAHMIO
KOHTPOIb aHanorosoro C®-6noka
TpeboBaHui
TEXHUYECKOTO KoHTposb nepBMYHbIX D/02.7 7
3aJaHns Ha TEXHUYECKNX TpeboBaHui,
aHanoroBbIn BbIOOP TEXHOMOMMYECKOro
Cod-6nok un 6asuca gns aHanorosoro
oTaenbHble Co-6noka

aHanoroBble 6Mnokn
3aknounTenbHbIN pacyeT D/03.7 7
N aHanu3 napameTpoB
Cd-6noka Ha ocHoBe
BbIMOMHEHHbIX
npeablayLwmX NpoekToB

Pa3paboTka 6riok-cxembl D/04.7 7
aHanorosoro C®-6noka Ha
OCHOBE NepPBUYHOro
TEXHUYECKOro 3aJaHus
(onpeneneHue coctasa
Co-6noka, otaenbHbIX
aHanorosblx 6110K0B)

Pa3paboTka aHanorosown D/05.7 7
noBedeHYecKkon moaenu
Bcero CP-6noka u
oTAenbHbIX 61TOKOB €
yyeToM PU3NYeCKmX
orpaHn4eHunmn

KomnbroTepHoe D/06.7 7
MoenvMpoBaHue 1
Bepudmrkaums
noBeaeHYeckon Moaenm
Bcero Cd-6noka u
oTaenbHbIX 6110KOB

KoHTponb cobntogeHus D/07.7 7
TEXHUYECKOro 3aJaHnNs Ha
Becb aHanorosbln CP-6nok
N NpoBepKa TEXHUYECKNX
TpeboBaHu ans
OTAEenbHbIX aHanoroBbIX

6nokos

E PaspaboTka 7 Pa3paboTka TeXHNYECKMX E/01.7 7
TEXHUYECKNX onncaHuinm Ha oTAenNbHbIE
onucaHui Ha aHarnorosble Groku
oTaenbHble
aHanorosble 6Moku n PaspaboTtka Tpebyemoro E/02.7 7
KoMnnekTa KOMMIIEKTa TEXHUYECKMX
KOHCTPYKTOPCKON U OOKYMeHTOB Ha Cd-6rok
TEXHUYECKOWN
OOKyMeHTauum Ha MoarotoBka E/03.7 7
aHarnoroebIn KOMMepYeCKOro

KOHCYH bTaHTlaroC www.consultant.ru CrpaHuua 4 n3 33
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Co-6nok YHKUMOHaNbHOro

onucaHusl, MHCTPYKLMK NO
TUNOBOMY UCMOMNb30BAHUIO
aHanorosoro C®-6noka

Ill. Xapaktepuctmka 0606LLEeHHbIX TPYAOBbIX PYHKLUIA

3.1. O6o6LeHHasn TpygoBas yHKUMSA

PaspaboTka npyHUMnuanbHbIX
HanmeHoBaHU | 3NEKTPUYECKUX CXEM OTAEMNbHbIX Ko A YpoBeHb 6
e aHanoroBbIX 6/TOKOB 1 BCEro aHanoroBoro A kBanudmrkauum
Co-6noka
Qgggczzﬁe;”e OpuruHan X 3ammcTBOBaHO 13
Luew opurnHana
TPYLOBOW OyHKLIMM
Kopn PernctpaunoHH
opurnHana blil HOMEp
npodeccuoHarnb
HOro cTaHgapTa
Bo3aMoxHble WhxxeHep
HaMmMeHoBaHUS
[OMKHOCTEN
TpeboBaHus K Bblicliee obpasoBaHue - bakanaepuat
o6pasoBaHuio n [ononHuntenbHble NpodeccMoHarnbHble NPOrpaMmbl - NPOrpaMmbl MOBbILLEHUS
06yyeHnto KBanvdgukaumm, nporpammbl NpodeccnoHanbHon NnepenoaroToBKu

TpeboBaHMA K ONbITY
npakTuyeckon paboTol

Ocobble ycriosus gonycka | MNpoxoxaeHne obsi3aTenbHbIX MpefaBapuTenbHbIX (MPpU NOCTYMSIEHUM  Ha
K paboTte paboTy) 1 nepnoamyecknx MegUUUHCKMX OCMOTPOB (0BcnegoBaHun), a Takke
BHeoYepedHblX MedWUMHCKMX OCMOTpoB (obcregoBaHui) B nopsiake,
yCTaHOBMEHHOM 3akoHoAaTenscTBoM Poccuinckon depepaumm <3>

[ononHuTenbHble XapaKTepUCTUKK

HanmeHoBaHMe goKkymMeHTa Kop, HanmeHoBaHne 6a30BOM rpynnbl, JOIMKHOCTMH,
npocheccun nnu cneynanbHOCTH
OK3 2132 MporpaMmmuncTbl
2144 UHxeHepbl-aneKkTPOHUKM, UHXEHEePbl N0 CBA3K 1
npubopocTpoeHuto
EKC <4> - VH)XeHep-3neKTPOHUK
OKCO <5> 210100 OneKTPOHMKA U MUKPOJEKTPOHUKA
KOHCyanaHTnnIOC www.consultant.ru CrpaHuua 5un3 33
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210600 HaHoTexHonorus
230100 WHdpopmaTuka 1 BeluMCnUTENbHast TEXHUKA

3.1.1. Tpyposas dyHKUmMSA

OnpeaeneHne BO3MOXHbIX YpoBeHb
KOHCTPYKTMBHbLIX BApPUAHTOB 1 (nooypoBeHb)
Hauvetosanme peanusaunn oTAeNbHbIX aHanoroBbIxX Koa |A/01.6 KBanudukaumm 6
©nokoB n Bcero CP-6noka
[NpoucxoxaeHne 3anmMcTBOBaHO 13
P KA OpurnHan X
TPYLAOBOW OYyHKLIMK opuvrmHana
Koa opurnHana PerncrtpaunoHHbIn
HOoMep
npodeccnoHarnbHOro
cTaHgapTa
TpyLoBble AeCTBUS AHanM3 aHanornyHblX roTOBbIX M3BECTHbIX TEXHUYECKNX pPEeLLEHMN

dopmunpoBaHme Habopa BO3MOXHbLIX CMOCOGOB peanusaumu aHaroroBbiX
onokoB 1 Bcero CO-6noka

Pa3paboTka cneundukalmm 6rokoB aHanoroBow NoacucTeMsl

OnpefeneHne oKoOHYaTeNbHOW apXUTEKTYPbl aHaNoroBbix 6/10k0B

Heobxoanmble yYMeHUA (DOpMyJ'II/IpOBaTb TEXHNYEeCKne Tpe6OBaHVIFI K 6nokam aHanorosom
noacucTembl

PasbuBaTb (pyHKUMOHANbLHOE U MOBEAEHYECKOE OMNnCaHWe aHanoroBbIX
ONOKOB Ha NPaKTUYECKN NCMONb3yeMble TEXHUYECKNE peanu3aLmm

npOI'paMMI/IpOBaTb Ha A3blKaxX BbICOKOIo ypoBHA

BnageTb BCTPOEHHbIMU CcpeacTtsamMmmn nporpaMmmMmmpoBaHna U OTnagkm CUCTeMbl
ABTOMAaTU3NPOBAHHOIO MPOEKTUNPOBAHNA

lMpoekTnpoBaTb CXeMbl aHaNoOroBoro M CMeLLIaHHOro CUrHanoB

Heobxoanmble 3HaHMA TexHNn4Yeckuin aHrmUNCKNM A3blk

MpuHUUNBI NOCTPOEHUS U PYHKLMOHUPOBAHNSA aHaNoroBbIX YCTPONUCTB

AHarnoroBasi cxeMoTexXHUKa

MaTtemaTtnyeckun aHanus

Teopus uenen

MeToabl aHanoroBoro cuHTe3a

PagnotexHuyeckue Lenum n curHanbi

KoHcynbTaHTINIOC
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Opyrvne xapakrepucTuku -

3.1.2. TpypoBas pyHKUMS

lMpoBeneHne oLEHOYHOro pacyeTa YpoBeHb
HanmeHoBaHu
o napameTpoB OTAESbHbIX aHaNoroBbIX Kopn A/02.6 (noaypoBeHb) 6
onokoB 1 CP-6noka B Lenom KBanvdukaumm
Mpowuncx HU MMCTBOBAHO U
poncxoxaeHme OpuruHarn X 3anmcTBOBaHO U3
TPYLOBOW OyHKLMM opuruHana
Kop, PernctpaunoHHsbI
opuruHana 1N Homep
npocheccuoHanb
HOro ctaHgapTa
TpynoBble 4eNCTBUSA OnpeneneHne YNCNEHHbIX 3HAYEHUIA OCHOBHbIX TEXHUYECKUX XapaKTepUCTUK

OTAENbHbIX aHanoroBbIx 6II0KOB

Pacuet ypOBHeﬁ nnTarLWmnx, BXOOHbIX N BbIXOAHbIX Hal'lpﬂ)KeHMIZ

OueHka Heobxogumoro ObICTPOAEWCTBMS, NpedenoB  NoTpebnsiemon
MOLLIHOCTW, NAOLLaAn 1 ApYrnx crieumanbHbIX napameTpoB 6r10koB

Heobxoanmble yYMeHUA AHanuTnyeckmn paccynTbiBaTb XapakTEPUCTUKN aHANOroBbIX yCTpOI7ICTB

BnageTtb MeTogamu ManocuUrHanbHOro aHanua3a aHanoroBblX CXeM

Yutatb npuHUUNnmnanbHble 3N1IEKTPUHECKNE CXEMBbI

BnageTb cpeacrtBamMm cMCTeMbl aBTOMaTuU3NPOBAHHOIO MPOEKTUpOBaHNA AOnA
Pa3nn4YHbIX MeTOA0SIOrMin aHanoroBoro MogenmpoBaHuna

Heobxoaumble 3HaHuA TexHnYecknn aHrMMNCKNIN A3bIK

MeTogonorvs n MapLipyT NPOEKTUPOBaHUSI aHanoroBblX CXeM, 0COBeHHOCTU
NPOEKTUPOBaAHUSI CXEM MO HAHOMETPOBbLIM TEXHONOTMYECKMM HOpMaMm,
COBpPEMEHHbIE METOAbI NMPOEKTUPOBAHUS aHANOroBbLIX CUCTEM

OcCHOBHblE 3aa4mn aTana CXeMOTEXHUYECKOTO NPOEKTUPOBAHMS N CBA3b 3TOro
aTana c gpyrumm atanamu B obLemM MapLLpyTe NpOeKTUPOBaHUS

OcCHOBHble  (QOpMbl  MpeacTaBneEHUs  aHanoroBblX YHKUMA, a Takke
WHXEHEPHble W  MallMHHble anropuTMbl W MeTodbl WX  aHanusa
(MogenupoBaHusa) C Mocreadylolen peanu3aumMen Cxem B 3aJaHHOM
onbnmnoteyHom 6asuce

MartemaTtnyeckuit aHanms

OnemeHTHas 6a3a aHanoroBbIX MHTErpanbHbIX CXeM

Teopus uenen

MeToabl aHanoroBoro CUHTE3a

KoHcynbTaHTINIOC
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PagnotexHuyeckue Lenu 1 curHanbi

AHanoroBas M MKPOCXEMOTEXHUKA

Opyrve xapakrepucTuku

3.1.3. TpynoBas pyHKUMS

PaspaboTka nepBMYHOro
YpoBeHb
HanmeHoBaHue BapyiarTa CXeMOTEXHUHECKOro Kog |A/03.6 (nogypoBeHb) 6
OonucaHunsa oTaenbHbIX ) KBATMGUKALNN
aHanorosbix 61okoB H
Mpowncx HW MMCTBOBaHO "
poucxoxaeHe OpuriHan X 3anmcTBoBaHoO U3
TpyaoBoun hyHKLUMN opurmHana
Kog PerncrpaunoHHbIn Homep
opuruHana npoceccrnoHanbHOro
cTaHgapTa

TpyooBble AencTBUSA

Pa3pa60TKa CXEMOTEXHUYECKNX peLlJeHVIIZ aHanoroBbIxX Cy66ﬂOKOB,
co3aaHne CMMBOJIbHbIX Hpeﬂ,CTaBﬂeHMVI

pacmyecknii cxeMHbI BBOL, 3NEeMEHTOB OMOKOB C UCMNOSMb30BaHUEM
cTaHOapTHbIX OWBNUOTEK anemeHToB KM OUBNMOTEK U3  cocTaea
NCNonb3yemMon TeXHONormyeckon nnaTopmsl

MocTpoeHune cnucka coeaMHEHUN Ha OCHOBE rpaddnYecKon 3NeKTPUYecKomn
CXeMbl

Heobxogumble ymeHus

P83pa6aTblBaTb OCHOBHbIE aHarnoroBble Gr10KK

Bnagetb cpeacrteamm aBTomMaTusaunmn CXeMOTexXHU4eCcKoro
NPOEKTNPOBaHNA

Yutatb npuHUMNnanbHble 3N1EKTPpN4YeCKmne cxembl

Heobxoanmblie 3HaHMA

TexHU4YecKkuin aHrmMNCKNM A3blk

OcCHOBbI MaTeEMATUYECKOro aHanuns3a

OcHosbl I'IOﬂyFIpOBOﬂ,HVIKOBOVI CXEeMOTEeXHUKN

AHanorosas cxeMoTEeXHMKa

MapLupyT NpoeKTMpoBaHUs

Teopus uenen

MeToabl aHanoroBoro cuHTe3a

PagnotexHuyeckue Lenu n curHasnbl

Cuctema aBTOMaTU3NPOBAHHOIO NnpoeKTnpoBaHnA, aHanoroBsoro
NPOEKTNPOBaAHNA N MOOENTNPOBAHNA

KoHcynbTaHTINIOC
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Opyrvne xapakrepucTuku -

3.1.4. TpynoBas pyHKUMS

PaspaboTka yTO4HEHHOrO
YpoBeHb
HanmeHoBaHme (nonHoro) BapuariTa Koo |A/04.6 (noaypoBeHb) 6
CXEeMOTEXHNYEeCKoro onncaHuda ’ KBAMGUKALMN
Bcero aHanorosoro C®-6noka H
[NpouncxoxaeHne OpuruH X 3anmcTBOBaHO 13
TpyaoBoun chyHKLUMN an opurmHana
Kog PerncrpaunoHHbIn Homep
opuruHana npoceccuoHanbHOro
cTaHgapTa
TpynoBble 4eNCTBUSA Pa3paboTka CKOppEKTMPOBAHHLIX CXEMOTEXHUYECKMX OMUCAHUIA OTOENbHbIX
aHanoroBbix ONOKOB C MNPUMEHEHMEM aHaNUTUYECKUX W MaLMUHHBIX
MEeToO0B
MHTerpauus cxeMoTeXHMYECKUX peLLEHNIA aHanoroBbix cy66nokoB B cocTaB
Bcero CP-6noka
PaspaboTka u onncaHne TeCToBbIX OKPYXXeHU ansa aHanorosoro C®-6noka
lMocTpoeHne  MepapxXMyeckom  CTPYKTypbl M3  AaHHbIX  cyb6mokos,
npeacTaBnswLWen BCIO aHanoroByto NogcucTeMy B LIENOM
Heobxoanmeble ymeHus PaspabaTtbiBaTb CNoXHble aHanoroBble 610kn
BrnageTtb meTogamu CoBEPLUEHCTBOBAHUS XapaKTEPUCTMK aHaroroBbIX CXEM
YuntbiBaTh BAUAHME NapasUTHbLIX 3NEMEHTOB
YuntbiBaTb BNUSIHAE MOMEX U LLYMOB
BnageTb cpeacTBamu aBToOMaTmMsauuu CXEMOTEXHNYECKOrO
NPOEKTUPOBaHNSA
MporpaMmmmnpoBaTb Ha A3blkaX BbICOKOrO YPOBHS
BnageTb BCTpPOEHHbIMW CpeacTBaMn MPOrpaMMMpoOBaHMs W OTNaLKW
CUCTEMbI aBTOMaTU3NPOBAHHOIO MPOEKTUPOBAHNS
UunTaTb NpUHUMNMNATBHBIE 3NEKTPUYECKNE CXEMBI
Heobxoanmble 3HaHMA TexHNn4Yeckuin aHrmUNCKNN A3blK
MaTtematnyeckuin aHanus
Teopus dyHKUUN KOMMISEKCHOW NepeMeHHom
OnepauunoHHoe ncumcneHme
MonynpoBOgHUKOBAas MUKPOCXEMOTEXHMKA
KoHcynbTaHTINIOC
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AHanoroBasi CXeMOTEXHUKA, CXEMOTEXHUKA MMNYIbCHbIX CXeM

YacToTHbIM aHanu3

KoHeuHble n koMmnnekcHble psabl Pypbe

MapLupyT NpoeKTMpoBaHMs

Teopus uenen

MeTofabl aHanoroBoro CUHTE3a

PagnotexHuyeckue Lenu n curHanbi

Cuctema aBTOMaTM3MPOBaHHOMO NPOeKTUPOBaHUS, aHanoroeoro
MPOEeKTUPOBAHUSI 1 MOAENPOBAHUS

Lpyrve xapakTepucTmkm -

3.2. O606weHHas TpyaoBas pyHKUMS

MopenuposaHue, aHanus u
BepudmKaumnsa pesynstaTos
YpoBeHb
HanmeHoBaHue MOAenMpoBaHna paspaboTaHHbIX Kopn B KBANMAMKALIMM 6
NPUHUMNMAnbHbIX CXEM aHanoroBbIX H
6rokoB n CP-6noka
Qgggcéﬁiﬂo;“”e OpurvnHa X 3anmcTBOBaHO U3
HieH n opuruHana
TPyAoBoun hyHKLUN
Kopg PerncrpaunoHHbIn Homep
opurnHana NpodeCCUOHarnbLHOro
CcTaHgapTa
Bo3amMoxHble HavuMmeHoBaHuS | UHxxeHep
JOIKHOCTEN
TpeboBaHus Kk Bbicwee obpasoBaHue - 6bakanaepuart
obpa3zoBaHunio 1 00yyeHuto | dononHutenbHble  NpodeccuMoHarnbHble  MporpaMMbl -  MPOrpamMmbl
NoBbILLEHMNS KBanudmukauuu, nporpamMmmel npodeccroHasnibHOn

nepenoaroToBKM

TpeboBaHus K onbITy -
npakTu4eckoi paboTbl

Ocobble ycriosus gonycka k | [MpoxoxaeHne ob6a3aTtenbHbIX npeaBapuTenbHbiX (NpY MNOCTYMMAEHUMM Ha
pabote paboTy) 1 NepUoaNYeCKUX MeANLIMHCKNX OCMOTPOB (0DCrenoBaHuin), a Takke
BHeoYepeaHbIX MEeOULMHCKUX OCMOTpOB (0OcnemoBaHMM) B MOPSAKeE,
YyCTaHOBMEHHOM 3aKoHogaTensCcTBOM Poccuiickon ®egepaunm

JononHutenbHble XapaKkTepUCTUKN

KoHcynbTaHTINIOC
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HaumeHoBaHWe gokymeHTa Koa HaumeHoBaHne 6a30BoW rpynmbl, AOMKHOCTH,
npodeccun unm cneumansHOCTU
OK3 2132 MporpammucTbl
2144 VHXXeHepbl-aNeKTPOHUKN, NHXEHEPbLI MO CBA3N U
NprMbopPOCTPOEHMIO
EKC - WHXeHep-3reKkTpoHUK
OKCO 210100 OneKTpoHMKa U MUKPOINEKTPOHMKA
210600 HaHoTexHonorus
230100 MHdopmaTrka 1 BblYUCIIUTENBbHAsS TEXHNKA

3.2.1. TpynoBas pyHKUMS

MogenupoBaHue cxem YpoBeHb
HanmeHoBaHue OTAEnNbHbIX aHaNoroBbIX 6110KOB Kon |B/01.6 (nooypoBeHb) 6
KBanudukauum
MpouncxoxageHue OpurnHa X 3anmcTBOBaHO U3
TpyaoBON OYHKLUMN n opurmHana
Kog PernctpaunoHHbIn Homep
opuruHana npodeccuoHanbHoro
cTaHOgapTa
TpyaoBble AeNCTBUSA lMpoBepka COOTBETCTBUSA pe3ynbTaTOB MOAENUpoBaHus TpeboBaHMAM

ql)yHKLl,I/IOHaJ'IbeIX, CTaTu4eCKkux, OMHaAMUYEeCKUX, BPEMEHHbIX, YaCTOTHbIX
XapakKTepucTuk, aHarnnma n0Tpe6n;|eM0|7| MOLLUHOCTU N OLUeHKa nnowagn

BpemeHHol aHanu3 aHanoroBoro C®-Grioka C Y4eTOM pacCYMTaHHbIX
3a[epKeK Ha OCHOBE KOMMbIOTEPHOrO MOAENMPOBaHUS  CpeacTBamu
CMCTEeMbl aBTOMaTU3NPOBAHHOIO NMPOEKTUPOBaHMUS

Heobxoaumble ymeHus MpoBoOANTb OLEHKY (PYHKUMOHAmNbHbIX, CTaTUYEeCKMX, OMHAMUYECKUX,
BPEMEHHbIX, YaCTOTHbIX XapakKTepUCTUK aHanoroBbiX OMNOKOB MeTOAOoM
KOMMbHOTEPHOIO MOAENMPOBaHUS

WHTepnpeTupoBaTh pesynbTaTtbl MOAENUMPOBaHWS B COOTBETCTBUU C
nocTaBIIEHHOW 3aga4en

MpoBoguTb MogenupoBaHue paspaboTaHHOro cnmcka Lenen

Heobxoanmble 3HaHMA TexHnYecknn aHrMMNCKNN A3bIK

Metogbl K 06macTM MPUMEHEHUS TUMOBOW CUCTEMblI  a@HANOroBOro
MOAEenMpoBaHus

Cucrtema aBTOMaTnU3NpoBaHHOIoO aHanorosoro NpoeKTnpoBaHNA n
mMmoagennpoBaHuA

Opyrve xapakTepucTmKu

KoHcynbTaHTINIOC
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3.2.2. TpypoBas pyHKUMS

AHanus n sepudmkaums
€3ynbTaToB MOAENTMPOBaHNS
pesy Aenvp YpoBeHb
HaumeHoBaHve OTAETIbHBIX aHANOTOBbIX GrIoKoB, Ko B/02.6 (nogypoBeHb) 6
BblpaboTka pelueHunsi oo A ' Kaaﬁyml?bmxa "
YTOYHEHUN NEPBUYHOIO H
CXEMOTEXHUYECKOro ONMcaHns
MpoucxoxaeHne 3anmcTBOBaHO U3
P KA OpurmHan X
TPYZOBOW OYyHKLMM opurnHana
Kog PernctpaunoHHbIn Homep
opurnHana NpodeCCUOHANbHOIO
cTaHfgapTa
TpynoBble oencTeus Bepudmkaums YHKUMOHANbHBbIX, cTaTU4ecKux, OVUHaMN4YeCcKunx,

BPEMEHHbIX, YaCTOTHbIX XapaKTepucTuk aHanorosoro onoka Cc
npnmeHeHnem cpencTts aBTomMaTu3aumm

dopMMpoBaHME OTYETOB O BPEMEHHbIX, MOLIHOCTHbIX, YaCTOTHbIX
XapaKTepu1cThKax aHanoroBoro 6roka

MogroToBka npennoxeHmna o cMmeHe SHGKTpMHeCKOVI CXeMbl aHanoroBsoro
6noka u KOoppeKunn nepBUYHOIo TEXHNYECKOIro 3agaHuA

Heobxognmbie ymeHuns MpoBoaMTb BepMdMKaLMIO aHaNoroBblX CUCTEM

MNonb3oBaTtbes cpeancreamMmmy aHanoroBoro MmogesimpoBaHusA

Monb3oBaTtbcs  cpegctBamum  06paboTKM  pe3ynbTaToB  aHaroroBoro
MoOenUpoBaHus

Heobxooumble 3HaHuSA TexHUYecKkuin aHrmUNCKNN A3bIK

MeTogonorus NpoeKkTnpoBaHna aHanoroBbIX yCTpOI7ICTB cpencrtesamum
CUCTEMbI aBTOMaTU3NPOBAHHOIO NMPOEKTUpoBaHUA

OnemeHTHasa 6a3a LM@POBbLIX MHTErPanbHbIX CXEM

Teopus cxem

Teopwusa uenen n curHanos

MaTtemaTtnyeckui aHanus

YucneHHble MeTobl

OcHosbl nporpaMmmMmmpoBaHunaA

Lpyrne xapaktepucTunkm -

3.2.3. TpynoBas pyHKUMS

| 1
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MopgenvpoBaHue cxembl BCero
aHanorosoro C®d-6noka ¢ YpoBeHb
HanmeHosaHne NpUMeHeHNeM LiernieBon CUCTEMbI Kog |B/03.6 (noayposeHb) 6
aBTOMAaTU3MPOBaAHHOIO KBanudmkaumm
NPOEKTMPOBaHNS
[NpoucxoxaeHne OpurunHa X 3anmcTBOBaHO U3
TPyAoBOn dhyHKLMN n opurmHana
Kopg PerncrpaunoHHbIin Homep
opurnHana NpodeCcCUOHarnbLHOro
CcTaHgapTa

TpynoBble gencTeums

MopenupoBaHune paspaboTaHHOro cnucka uenew aHanorosoro C®-6noka
cpeacTBaMu CUCTEMbI aBTOMATU3MPOBAHHOIO NMPOEKTMPOBaHNSA

Cratnctnmyeckun aHanms 1 "aHanus no yrnam" gns onpedeneHuvs
NpaBubHOCTU (PYHKLIMOHMPOBAHMSA CXEMbI MpU pas3bpoce TEXHOMNMOrMYeckux
napameTpoB B NEpPUO, N3roTOBMEHUSA

AHanu3 KoppeKkTHOCTM pa3paboTaHHON 3NEKTPUYECKON cxeMbl cybbroka

MOﬂ,eJ'II/IpOBaHI/Ie n BepI/Iq.)I/IKaLLI/Iﬂ BCEW aHaroroBom NoACMCTEMbI B LLeSIOM

Heobxogumble ymeHus

MpoBepATb COOTBETCTBME pe3ynbTaToB MoAEeNnMpoBaHus TpeboBaHUsaM
PYHKLMOHAMNbHbIX, CTaTUYECKMX, OMHAMUYECKUX, BPEMEHHbIX, YaCTOTHbIX
XapaKTepPUCTUK, aHanuanMpoBaTb NOTPeBMseMylo MOLLIHOCTbL U OLeHMBaTb
nnowagb

BbINonHATb BpeMeHHOVI aHalim3 C y4eToM pacCHUTaHHbIX 3adepXXekK Ha
OCHOBe KOMMbKOTEPHOIo mMogenmpoBaHnAa cpeacrteamum CUCTEeMbI
aBTOMaTU3NPOBAHHOIO NPOEKTNpPpoBaHNA

MpoBepsiTb COOTBETCTBME XapakTepucTuk Cd-6rioka xapakTepucTkam
noBeAeHYeCKNX Mogener 1 TpeboBaHMsAM TEXHUYECKOrO 3aaaHus

Heobxoanmble 3HaHUSA

TexHUYecKuin aHrmMNCKNM A3blk

MeTogonorus NPOEKTUPOBaAHNA aHalloroBbiX yCTpOVICTB cpencrtesamu
CUCTEeMbl aBTOMaTU3NPOBAHHOIO NMPOEKTUpoBaHUA

OnemeHTHasa 6a3a UMPOBLIX MHTErparnbHbIX CXeM

Teopus cxem

Teopus uenemn n curHanos

MaTemaTtnyeckuit aHanus

YuncneHHble MeToapl

OcHOoBbI NpOrpaMMMpPOBaHUSE

Opyrve xapakTepucTmKu

KoHcynbTaHTINIOC
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"UHXeHep-KOHCTPYKTOP aHasoroBbIX ...

[ata coxpaHeHus: 20.01.2016

3.2.4. TpynoBas pyHKUMS

AHanus n sepudmkauna
pe3ynbTaToB MOAENMPOBaHUS
HaumeHoBaHune awarnorosoro C®-6roka, Kon |B/04.6 %%OBel-:abBeHb) 6
BblpaboTka peLueHnsi 06 A ' KBafl'lB(/lF()pMKa "
N3MEHEHNN TEXHNYECKOTO H
3agjaHus
[NpoucxoxaeHne OpurunHa X 3anmMcTBOBaHO 13
TpyaoBoun hyHKLUMN n opurmHana
Kog PernctpaunoHHbIn Homep
opuruHana npoceccuoHanbHOro
cTaHgapTa
TpynoBble 4enNCTBUA Bepudumkauusa yHKUMOHANBHBIX, CTaTUYECKMX, AMHAMUYECKNX, BPEMEHHbIX,
YaCTOTHbIX XapaKTepUCTMK aHamnoroBoro Grioka C MNpUMMEHEHWeM CpPeacTB
aBTomaTmsaumm
dopmupoBaHMe OTYETOB O BPEMEHHBIX, MOLLJHOCTHbIX, YaCTOTHbIX
XapaKTepucTukax aHanorosoro 6mnoka
PaspaboTka npegnoXeHMn O CMeHe 3NEeKTPUYECKOW CXeMbl aHarnoroBoro
Broka 1 KoppeKLms NepBMYHOINO TEXHUYECKOro 3aaHus
Heobxoanmble ymeHus [NpoBoauTb BEpUMKaLMIO aHanoroBbIX CUCTEM
Monb3oBaTbCcs cpeAcTBaMy aHarnoroBoro MoaennupoBaHus
Monb3oBatbcs  cpeactBamu  006paboTkM  pe3ynbTaTOB  aHaroroBoro
MOLENMpPOBaHust
Heobxoanmble 3HaHuA TexHnyeckuin aHrmMNCKNM A3bIK

MeToaonorus NPOEeKTnpoBaHNA aHaroroBbiX
aBTOMaTU3NPOBAHHOIO NPOEKTUpoBaHNA

YCTPOWCTB  CpeacTBamu

OnemeHTHas 6a3a UMPOBLIX MHTErparnbHbIX CXEM

Teopus cxem

Teopus uenen n curHanos

MaTemaTtnyeckunt aHanus

YucneHHble MeToabl

OcHosBbl nporpamMmumnpoBsaHumnsa

Lpyrue xapakTepucTrkm

3.3. O6obueHHasa Tpygosas yHKUUS

HanmeHoBaHue PaspaboTka, pusmyeckas | Kog C

| 6 |
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"06 yTBepXaeHMn NpodeCccMoHanbHOro ctaHaapTa [JokyMeHT npepocTaBneH KoHcynbrauTlnroc
"MIH>XeHEepP-KOHCTPYKTOP aHaNoroBbIX ... Hata coxparenns: 20.01.2016

BepudpuKaLmsa U MogenmpoBaHue

TOMONOrM4eCcKUX NpeacTaBneHunii YpoBeHb
OTAENbHbIX aHaNoroBbIX 6/10KOB U KBanudvkaumm
Co-6noka
Qgggcxezﬁeﬂwe OpurnHan X 3aUMCTBOBaHO U3
Hier P opuruHana
TPYAOBOW OYyHKLMK
Kog opurnHana  PerncrpaumoHHbIn
Homep
npodeccuoHarnbLHOro
cTaHgapTta
Bo3moxHble HanmeHoBaHus | VIHxeHep
JOJDKHOCTEN
TpeboBaHus kK Bbicwee obpasoBaHue - 6akanaepuart
obpaszoBaHunio 1 00yyeHuto | [lononHuTenbHble  MpodeccnoHanbHble  MporpaMMbl - MpOrpammbl
NOBbILLEHMS KBanvdumkauum, nporpamMmbl npoceccuoHanbHom
nepenoaroToBKM

TpeboBaHus K ONbITy -
npakTuyeckon paboTbl

Ocobble ycnoeust gonycka k | lpoxoxaeHne obsi3aTenbHbiX npeaBapuTenbHbIX (Mpy  NOCTYMNMEHUM Ha
paboTte paboTy) 1 nepuognyecknx MeguLMHCKMX OCMOTPOR (00cnegoBaHui), a Takke
BHeoYepedHbIX MeOMLUMHCKUX OCMOTpoB (obGcrnegoBaHun) B nopsigke
YCTaHOBIMEHHOM 3akoHodaTenscTBoM Poccuickon denepaunm

[ononHutenbHble XapaKTepucTtukumn

HaumeHoBaHne AoKymMeHTa Kon HanmeHoBaHune 6a30B0oi rpynnbl, 4OMKHOCTH,
npogbeccum unum cneuunansHoOCTU

OK3 2132 MporpammucTsl

2144 NHXeHepbl-aNeKTPOHUKN, UHXXEHEPbI MO CBA3W 1
npnbopoCTpOEeHMIO

EKC - UHxeHep-aneKTpoHuK

OKCO 210100 ONeKTPOHMKa Y MUKPOINEKTPOHUKA
210600 HaHoTexHonorus
230100 WNHbopmaTuka 1 BbluMCIINTENBHAA TEXHMKA

3.3.1. TpynoBas pyHKUMS

Pa3paboTtka acku3HbIX (Mnu

HanmeHoBaHne MNOMHbIX) TONONOTMYECKIX Kog [C/01.6 %%%ig:)bse%) 6
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"06 yTBepXaeHMn NpodeCccMoHanbHOro ctaHaapTa [JokyMeHT npepocTaBneH KoHcynbrauTlnroc
"MIH>XeHEepP-KOHCTPYKTOP aHaNoroBbIX ... Hata coxparenns: 20.01.2016
npeacTaBneHni OTAEMNbHbIX KBanudukauum

aHarnoroBbix 6/okoB

[NpoucxoxaeHne OpurunHa X 3anmMcTBOBaHO 13
TpyaoBoun hyHKLUMN n opurmHana
Kog PernctpaunoHHbIn Homep
opuruHana NpodeccUoHarnbLHoro
cTaHgapTa
TpynoBble 4enNCTBUA PaspaboTka Tononornyeckux YepTexxen OTAENbHbIX aHanoroBbix GOKOB B

PY4YHOM pexvme

PaspaboTka HaGopa orpaHuyeHWn Ha KoHUrypauuum TOMONorMYeckunx
npeacTaBneHnii aHanoroBbix cy66rokoB

Pa3paboTka Tononormyecknx YepTexemn oTaeNbHbIX aHanoroBbix OMOKOB B
aBTOMaTU3MPOBaAHHOM peEXume

Pa3pa60TKa TOMNOJIOrM4YECKOro 4Yeprtexa aHanoroBom 4YacTu B LiesioM

Heobxoanmeble ymeHus PaspabatbiBaTbe aHanoroBble 6n10ku

Monb3oBaTtbcs NporpaMMHbIMM cpeacTBamu TOMONIOrMYECKOro
NMPOEKTUPOBAHUS U MOAENPOBaHUS

Monb3oBaTbCA METOAMKOM aHaNoroBoro TononorM4eckoro mMoaennpoBaHuA

Brnagetb cnoco6amu NpoBepKM MPOEKTOB Ha COOTBETCTBME TEXHWUYECKOMY
3apaHuo

Heobxoanmble 3HaHuA TexHn4yeckui aHrMUNCKNN sA3blK

MaTtemaTtnyeckuin aHanms

HOHyHPOBOﬂ,HMKOBaH CXeMOTEeXHUKa

AHarnoroBasi cxeMoTexHuKa

MapLupyT NpoeKkTMpoBaHusi

OcHoBbI TONONOMNYECKOro NPOEKTUPOBaHNA UHTErparibHbIX CXemM

Tononornyeckoe NPOEKTUpPOBaAHNE aHalloroBblix 6nokoB WUHTErpalibHbIX CXeM

Oc0BEeHHOCTM NPOEKTMPOBAaHNS TOMOSOTMW aHanoroBbiX YCTPONCTB

Cucrtema aBTOMaTU3NpPOBaHHOIO aHanorosoro NPOEKTNPOBAHNA n
mMoaennpoBaHua

Opyrue xapakTepucTukm

3.3.2. TpypoBas pyHKUMS

HanmeHoBaHue |I/IHTerpau,|/|s=| TOMOJSTOrMYECKnX | Kog |[C/02.6 6
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Mpukas MuHTpyaa Poccnn ot 10.07.2014 N 457H
"06 yTBepXaeHMn NpodeCccMoHanbHOro ctaHaapTa
"UHXeHep-KOHCTPYKTOP aHasoroBbIX ...

[okyMeHT npepoctasneH KoHncynbranTntoc

[ata coxpaHeHus: 20.01.2016

npeacTaBneHni OTAEMNbHbIX
aHanoroBbIX ONOKOB B cOcTaB
Tononoruun sBcero C®-6noka

YpoBeHb
(nopypoBeHb)

KBanudunkaumm

3anmcTBOBaHO U3

MpoucxoxneHune OpurvHa X
opuvrMHana

TpyaoBON OYHKLUMN n

Kog PernctpaunoHHbIn Homep
opurnHana NpodeCCUOHANbHOIO
cTaHfgapTa
TpynoBble gencTems dusnyeckas u anekTpudeckas BepudpmkauMs Tononorum - Kpuctanna

cpeagcrtBamMm CUCTeMbl aBTOMaTU3NPOBaAHHOIO NMPOEKTUPOBaHUA

SKCTpaKLl,I/IFI napas3nTHbIX NapamMeTpoB KpucTtanna

KOMMOHEHTOB BCEN CUCTEMbI

MocTpoeHne cnucka COeAMHEHUIA C YY4ETOM 3SKCTParMpoBaHHbIX NapasvTHbIX

dopmupoBaHNe NpensioKeHuss o

BCero Kpucrtanna

KOppeKLumm

TONOJ1IOrNM4EeCKNX
CXeMOTEeXHUYeCKnX I'Ipe,D,CTaBJ'IeHVIVI OTAEenNbHbIX GNOKOB MK NIaHNPOBKU

mnnm

Heobxoanmble YMEeHUA [Nonb3oBaTtbes nporpaMmMHbIMU

MoaenmpoBaHuA N NpoeKkTnpoBaHnA

cpencrteamMu

TOMNOJ1I0rn4ecKkoro

aBTOMaTU3NPOBAHHOIO NMPOEKTUpPpOBaHUA

I'Iposonmb mMmogenmpoBaHue aHanoroBblX 6nokoB cpencrBamMn  CUCTEMDbI

Heobxooumble 3HaHMSA TexHNYecKUn aHrmMMNCKNIN A3bIK

6nokoB

MapmpyT TONOJI0rM4YeCcKoro NpoeKkTnMpoBaHna " BepI/I(bI/IKaLI,I/IM aHanoroBbIX

MeTO,ElMKVI QKCTpPaKumMn napasnTHbIX 31IEMEHTOB

Lpyrue xapakTepucTmkm -

3.3.3. TpypoBas gyHKUmMSA

dusnyeckas sepudmrkaums

TOMOMNOrM4eCcKoro YpoBeHb
HavnmeHoBaHune npeacTaBneHnst oTaenbHbIX Kog |[C/03.6 (nogypoBeHb) 6
aHanorosbiX GITOKOB U KBanudmkaumm
Co-6noka B Lernom
MponcxoxaeHne OpvrnHa X 3anmcTBOBaHO U3
TPyAoBOM dhyHKLMN n opurmHana
Kon PerncrpaunoHHbIin Homep
opurnHana NpodEeCCUOHarbLHOro
cTaHgapTa
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"06 yTBepxaeHun npoge

CCMOHaNbHOIo CTaHAapTa [okyMeHT npepoctasneH KoHncynbranTntoc

"MH>KeHep-KOHCTPYKTOP aHaNoroBsbIX ... Aata coxparennsa: 20.01.2016

TpynoBble AeNCTBUSA

dusmyeckas n  anekTpuyeckas  Bepudmkauum TOMONOrNYECKMX
npeacTaBneHuii 6rokoB cpeacTBamMy  CUCTEMbl  aBTOMAaTU3MPOBAHHOIO
NPOEKTUPOBAHUS

JKCTpaKLUMs napasuTHbIX NapameTpoB Tpebyemoro ypoBHsa AeTanusauum

HOCTpoeHI/Ie Ccrnmncka coeguHeHun C y4yeToMm QKCTparnpoBaHHbIX
napa3nTHbIX KOMIMOHEHTOB

MogaenvpoBaHue 1 aHanu3 pe3ynbTaToB MOLENUPOBaAHMS Crncka uenewn,
CoepKalLero napasvTHble 3NeMEHTbI OTAENbHbIX O/I0KOB M aHanoroson
MOACUCTEMbI CUCTEMbBI B LIENIOM

CDOpMI/IpOBaHI/Ie npeanoXeHma o  Koppekunun Tonosnorndecknx wunm
CXeMOTexXHU4YeCKnxX I'Ipe,D,CTaBJ'IeHI/IVI aHanoroeblx 6110k0B

HeobGxoaumble ymeHus

Monb3oBaTbes nporpaMMHbIMK cpeacTesamu TOMOJIOIMYECKoro
MOZENIMPOBaHNSA 1 MPOEKTUPOBAHUS

HDOBOLI,MTb mMoaennpoBaHue aHanoroBbiX 6nokoB cpenocrBaMm CUCTEMBbI
aBTOMATU3NPOBAHHOIO NMNPOEKTUpPOBaHUA

Monb3oBaTbCcsi MeToA4aMuM MOUCKA M COMPOBOXAEHWUS OWMOOK Ha aTane
dusmyeckon sepumrkaumm

npOBO,EI,VITb onepaunn O6paTHOI'O nepeMMeHoBaHuA C y4eTOM NapasnTHbIX
KOMMOHEHTOB

Heobxoanmblie 3HaHMA

TexHnYeckun aHrMMNCKNIN A3bIK

MaTemartnyeckuin aHanms

|-|OJ'IyI'I POBOAHMKOBAA CXeMOTEXHUKa

AHarnoroBas cxeMOTexXHMKa

MapLipyT NPOEKTMPOBaHMSA U3AENUIN MUKPOINEKTPOHMKM

Oco6eHHOCTN NPOEKTMPOBaHMS TOMOMOMMN aHamNoroBbIX YCTPOWCTB

Cucrtema aBTOMaTNU3NpoBaHHOIoO NPOEKTNPOBaAHNA aHanoroBoro
NPOEKTUPOBAHNA N MOAENNPOBaAHNA

[pyrve xapakTepucTuku

3.3.4. TpynoBas pyHKUMS

MogenvpoBaHue 1 aHanma YpoBeH
pe3ynbTatoB MOAENMPOBaHUSA
HaumeHoBaHve Crvcka Leneil, conepxamx Kon |C/04.6 (nc;,qypoae:b) 6
napasuTHbIE 3NTIEMEHTbI KBanMgpuKkaLum
MpouncxoxaeHne OpvruHa X 3anmcTBOBaHO U3
TPyAoBoun chyHKLMN n opurnHana
Kopg PerncrpaunoHHbIn Homep
KOHCYH bTaHTIntoC www.consultant.ru CrpaHmua 18 mns 33
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opvrnHana npoceccuoHanbHOro
cTaHgapTta
prﬂ,OBbIe ,D,el7ICTBI/IFI AHanus n0Tpe6n;|eM0|7| MOLLHOCTH, pacnpeneneHnd tenfa no Kpucrtanniy u

YYET 3M1EKTPOMUIPALIMOHHBIX 3 EKTOB

MogenupoBaHne YTOYHEHHOro cnucka uenen aHanorosoro C®-6noka
cpeacTBaMy CUCTEMbl aBTOMAaTM3MPOBAHHOMO NPOEKTUPOBAHMWS

BpemeHHON aHanus3, aHanuM3 no MOCTOSAHHOMY TOKY, aHanu3 o
nepemMeHHOMy TOKy, aHanu3 LWyMOoB, aHanu3 B TEMNepaTypHOM AuanasoHe,
chneKkTpanbHbIN aHanus

Cratuctnyeckun aHanms u "aHanuad no yrnam" gns  onpegenenus
NpaBUIbHOCTU OYHKLIMOHUPOBAHNS CXEMbI NPU pa3bpoce TEeXHOMOrM4Yecknx
napameTpoB BO BPEMS U3rOTOBIIEHUS

AHanu3 KOppeKTHOCTU pa3paboTaHHON 3NeKTPUYECKON cxembl cyb6roka

MogenupoBaHue n Bepmudukaumsi BCen aHanoroBon nogcucTeMbl B LIENOM

qJOpMVIpOBaHVIe peweHunsa 00 M3MEHEHUN 3CKU3HOro TOMONOrM4YecKoro
npencraBneHnaA

I'IepennaHMpOBKa TOMONOorn4eckoro npeacTraBrieHna aHanorosoro Co-6noka

Heobxogumble ymeHus MpoBepATb COOTBETCTBME pe3ynbTaToB MOAENMpPoBaHUs TpeGoBaHMAM
PYHKLMOHANbHbIX, CTaTUYECKUX, AMHAMUYECKUX, BPEMEHHbIX, 4YacCTOTHbIX
XapaKTepUCTMK, aHanuauposaTb MNOTPEBNAEeMyl0 MOLLHOCTb M OLEeHMBaTb
nnowanb

HPOBODMTb BpeMeHHOVI aHanm3 C y4yeToM pacCyHuUTaHHbIX 3adepXeK Ha
OoCcHOBe KOMMbKOTEPHOIo mMogenmpoBaHuAa cpeagcrteBamu CUCcTeMbl
aBTOMaTU3NPOBAHHOIO NPOEKTNPOBaHNA

MpoBepATb COOTBETCTBME XapakTepucTuk CO-6roka xapakTepucTvKam
noBeAeHYECKNX MoZenei 1 TpeboBaHUAM TEXHUYECKOTO 3a4aHus

Heobxoanmble 3HaHUSA TexHN4YecKuin aHrmUmNCKNn sa3blk

MeTogonoruna NPOEKTUPOBAHNA  aHaloroBbIX YCTpOVICTB cpencreamMum
CNCTEeMbl aBTOMaTU3NPOBAHHOIO NPOEKTUpoBaHNA

OnemeHTHas 6a3a UMPOBbLIX MHTErparnbHbIX CXem

Teopusa cxem

Teopwus uenen 1 curHanos

MartemaTtnyeckuin aHanms

YucneHHble meToabl

OcHOBbI NPOrpaMMMpPOBaHMs

Opyrve xapakTepucTrKm -
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3.3.5. Tpynoas pyHKUMS

Pa3paboTka komnnekTa
NPOrpaMMHBbIX OMMCaHWIA 1

hannos Ans aHanorosoro YpoBeHb
HaumeHoBaHne Co-6noka, atTectaums Kog |C/05.6 (nogypoBeHb) 6
COOTBETCTBMSA NapameTpoB kBanudvkalmm

C®-6noka TpeboBaHMAM
TEXHUYECKOro 3afaHust

MponcxoxaeHue OpurmnHa X 3anmcTBOBaHO U3
TpyooBoun OyHKUMN n opuruHana
Kopn PerncrpaunoHHblin Homep
opuruHana npodeccuoHanbHoro
cTaHgapTa
TpyaoBble AeNCTBMSA OnpepneneHne HeobxoguMmoro Habopa OMMCaHWM B COOTBETCTBUM C

TpeGOBaHI/IﬂMM TEXHN4YEeCKoro 3agaHun4da n ueneBom cuctemon
aBTOMaTU3NPOBAHHOIO NMNPOEKTUpPOBaHUA

CosgaHuve MOJHOTO KOMMrekTa HeobxoanMbIX NporpaMMHbIX
npeacrtaeneHun aHanorosoro C®-6noka

MpoBepka COOTBETCTBUS  XapaKTepUCTUK  aHamnoroBoro  C®-6noka
TpeboBaHNsIM TEXHMYECKOTrO 3afdaHus (atTectaums CO-6noka)

Heobxoanmblie yYMeHUA MNonb3oBaTtbes nporpaMmMHbIMU cpeacrtesamum aBTomMaTunsaunmn
NPOEKTNPOBaHNA

BbinonHATL ~ aTTecTtauuMid  COOTBETCTBMSI  NapameTpoB Co-6noka
TpGGOBaHI/IFlM TeXHU4YeCKoro 3agaHusa

Heobxoanmble 3HaHMA TexHn4Yeckuin aHrmMNCKNM A3bIK

CocTtaB n Ha3HayeHne Heobxoaumoro Habopa NporpamMmmHbIX ONUCaHWI

OcHoBbI MeTposiormm

MeTO.ElI/IKVI npoeeaeHuna atrectaunn TexXHN4eCKnx peLueHvu7|

Lpyrne xapakTepucTmku -

3.4. O6obLweHHasa TpygoBas yHKUUS

ConpoBoxaeHue paboT no NpoekKTy,
KOHTPOrb TpeboBaHUn TEXHNYECKOro YpoBeHb

Hauvetosanme 3a4aHusA Ha aHanorosbiin CP-6510kK U Kon D KBanudukaumm 7
OoTAenbHbIE aHanorosble 6M10ku

[NpoucxoxaeHne

0BOBLLEHHOV OpurvHar X 3anmcTBOBaHO U3

M opurmHana
TPYAOBOW OYHKLMK
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Kog opurnHana  PerucrtpaumoHHbIn
HOMep

npodeccruoHanbHoro
cTaHgapTa

Bo3MoxHble HaumeHoBaHus | UHxeHep
OOMKHOCTEN Beoywun nHxeHep

TpeboBaHusa Kk Bobicwee obpasoBaHue - cneumanuTeT, MaructpaTtypa
obpa3oBaHuio 1 06yyeHuto | [lononHUTenbHbIE NPOdeccMoHarnbHbIe NPOrpaMmbl - MPOrpaMMbl
NoBbILLEHMSA KBanudukaLmmu, nporpaMmmel NpodeCccuoHarnnbHON

nepenoaroToBKM
TpeboBaHus K OnbITY OnbIT npakTnyeckon paboTbl He MeHee Tpex neT B 06nacTv NPoeKTUpoBaHUs
npakTuyeckom paboTsl aHarnoroBbIX 6110K0B

Ocobble ycrioBus gonycka k | MpoxoxaeHne obs3aTtenbHbIX nNpeaBapuTenbHbiX (NP MOCTYMAEHMM Ha
paboTte paboTy) N nepuoguveckux MeauUMHCKMX OCMOTpoB (obcrnepgoBaHuin), a
Takke BHEOYEPELHbIX MEOANLIMHCKMX OCMOTPOB (06CnefoBaHUn) B nopsake,
yCTaHOBMEHHOM 3akoHoAaTenbcTBOM Poccuiickon denepaumm

[ononHuTenbHble XapaKTepUCTUKK

HanmeHoBaHMe ooKyMeHTa Kon HanmeHoBaHne 6a30BOM rpynmbl, JOIMKHOCTMH,
npodeccun nnu cneumnanbHOCTH
OK3 2132 MporpaMmmMmuncTbl
2144 NHxxeHepbI-aneKTPOHUKM, UHXXEHEePb! MO CBA3M U
nprubopocTpoeHnto
EKC - VHXXeHep-3aneKkTpoHUK
OKCO 210100 ONEeKTPOHMKa 1 MUKPOSNEKTPOHUKA
210600 HaHoTexHonorus
230100 MHdopMaTuka u BeluMCrMTENbHas TEXHNUKA

3.4.1. TpypoBas pyHKUMS

OpraHunsaums BbINOMHEHWs YpoBeHb
HavmeHoBaHune paboT Mo NPOEKTUPOBAHMIO Kog |D/01.7 (nogypoBeHb) 7

aHanorosoro C®-6noka KBanudmkaumm
I'IpomcxozmeHme OpuruHan X 3aumcTBOBaHO 13
TPy£oBow dyHKLMM opuruHana

Kog opurnHana  PerMctpauuoHHbIN
Homep
npogeccuoHarnbLHoro
cTaHgapTta
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TpynoBble geicTBus PaspaboTka 1 cornacoeaHue pacnucaHua paboT Mo MNpOeKTUPOBaHUIO
C®P-6noka

lMpoBeneHue pbIHOYHBIX UCCrefoBaHu cyLlecTByowmnx CO-6nokos

O6ocHoBaHuWe LenecoobpasHocT NpoBeaeHns paspaboTkn CP-6noka

OnpepeneHne obnactm npuMmeHeHust aHanorooro C®-6noka ¢ yvyeTtom
KOHKYPEHTOCMNOCOBHbLIX XapakTepucTuk

Heobxogumbie ymeHuUsi PaboTtaTb ¢ gOKymMeHTauuewn

Uutatb ¥ WHTepnpeTvpoBaTb TPebGOBaHUS  CUCTEMHOIO  YPOBHS,
cneunduKaLmm, OKyMeHTaLuo no pa3paboTke U BHeAPEHMIO

AHanuanpoBaTb  (QYHKUMOHANbHbIE  BO3MOXHOCTU " cnocob6bl
NCMNoSb30BaHKs NPOrpamMMHbIX MakeToB CUCTEMbl aBTOMAaTU3MPOBaHHOMO
NPOEKTMPOBaHUST MWKPOSNEKTPOHUKMA Ha T[MNaBHbIX 3Tanax npoLeccoB
NpoeKkTMpoBaHus aHanorosoro CP-6noka

MpoBoauTb MHTErpaLUWMto BCEro npeanosiaraemMoro NpoekTa

Heobxoaumblie 3HaHMA TexHU4Yeckuin aHrmMNCKNM A3bIK

OcHOBbI MPOEKTUPOBAHUSI aHanoroBbiX cuUcTeM Ha 6ase npuHUMNa
MOAYIIbHOCTH

O6wasa xapakTepucTuka Mpouecca aHarioroBoro  NpPOEKTUPOBaHWS,
MeToAbl M 3Tanbl NPOEKTUPOBaHNS, 0COOEHHOCTW NPeACTaBNeHns CXeM Ha
PasnunyHbIX 3Tanax NPOEKTUPOBaHWS, NPVHLUMMbI NOCTPOEHUS (HU3NYECKMNX
N noBegeH4YecKkunx Moneneﬂ, MX NPUMEHNUMOCTb K KOHKPEeTHbIM npoueccam
n npubopam

XapakTepucTuku COBPEMEHHbIX cucTem aBTOMaTM3MPOBaHHOMO
MPOEKTUPOBAHUS MUKPOSMEKTPOHUKM WM MeTodbl  pelleHus  3adad
TEXHOSIOMMYECKOr0 U CXEMOTEXHUYECKOTO NpoekTupoBaHus CP-6roka

O6nactm npuMeHeHUs u OCOBEHHOCTU MWCMOMb30BaHWA  aHanoroBblX
YCTPONCTB

Opyrvne xapakrepucTuku -

3.4.2. TpypoBas pyHKUMS

KoHTponb nepBUYHbIX VpoBEHb
HarMEHOBAHME TexHunyecknx TpeboBaHun, Bolbop Ko D/02.7 (F:) OBEHb) 7
“MeHoBaHM TexHonormn4yeckoro 6asuca gns A ) Kgaﬂﬁp ;Kal-'bmm
aHanorosoro C®-6noka nugukal
I‘Ipomcxozk,qume OpuruHan X 3amMmcTBOBaHO 13
TPYOoBOW hyHKLMM opurnHana
Kog PernctpaunoHHbIn
opurnHana HoMmep
npodeccnoHansHoro
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cTaHfapTa
prﬂ,OBbIe LI,eVICTBI/IFl Pa3pa60TKa N corfacoBaHne C 3akKa3ynMkoM nepBUYHOINo TEeXHUYECKOro

3afaHusa (TEXHUYECKOro 3aaHus) Ha aHanorosbin CP-6nok

Onpe,u,eneHme KPUTUYECKMX MNapamMeTpoB TEXHOJIOTMMN U3roToBieHNA Ha
OCHOBE NepBUYHOIo TEXHNU4YECKOoro sagaHua 1 obnactu npuMeHeHnaA

OnpegneneHve Habopa MHCTPYMEHTAalbHBIX CPeCTB ONMCaHUs NPOeKTa Ha
CUCTEMHOM YpPOBHE

BbIGop TexHonormyeckoro npouecca n3rotToBneHnst aHanorosoro CP-6noka

Heobxoanmble ymeHus PaboTtaTtb ¢ JoKymeHTaumen

Yutatb n MHTEpnpeTnpoBaTb Tpe6OBaHI/IF| CUCTEMHOIo  ypOBHA,
CI'IeLJ,I/I(bVIKaU,VIVI, LOOKyMeHTauuto no pa3pa60TKe 1N BHEOPEHUIO

Bbibupate 1 onucbiBaTb MOAENWU SMEKTPOHHON KOMMOHEHTHOW 6a3bl Ha
pasnuyHbIX 3Tanax NPOEeKTUPOBaHUSA C Y4eTOM BbIOGpPAHHOIO MapLupyTa
NPoeKTUpPOBaHNS

PabotaTb C TEXHUYECKMMM M MPOrpaMMHbLIMK CpeACcTBaMu peanvsauum
MPOLIECCOB NPOEKTUPOBaHNSA

AHanusupoBaTb  (byHKUMOHaIbHbIE BO3MO)XHOCTU n crnocobbl
MCMOSb30BaHUSI MPOrpaMMHbIX MakeToB CUCTEMbl aBTOMAaTU3MPOBAHHOMO
MPOEKTUPOBAHUS MWUKPOINEKTPOHUKM HA OCHOBHBLIX 3Tanmax MapLipyTa
NPOeKTUpOBaHMUs

Heobxoanmble 3HaHMA TexHn4Yecknn aHrMMNCKNN A3bIK

OcHosBbl NPOEKTNPOBaHNA aHaNOroBbiX MUKPOIJTEKTPOHHbIX CUCTEM

Obuwas XapaKTepucTtuka rnpouecca npoekTnpoBaHnAa, Metoabl W 3Tambl
NPOEKTUPOBaAHNA

OcobeHHoCcTU npeacrtaeieHnA CXeM Ha Pa3nn4YHbIX aTanax
NPOEKTUPOBAHNA, NMPUHLUWUNbI NMOCTPOEHUA (bI/I3VI‘-|eCKl/IX N nosegeH4YecKnx
Moaenen, nx NMPUMEHNMOCTb K KOHKPETHbIM MnpoLueccam n an6opaM

XapaKTepucTuku COBPEMEHHbIX cuctem aBTOMaTU3MPOBaAHHOIO
NPOEKTUPOBaHUSI MUKPOSNIEKTPOHUKM W MeToabl  pelueHus  3agad
TEXHOSOMMYECKOr0 N CXEMOTEXHUYECKOrO MPOEKTUPOBAHUSA aHaroroBbIxX
6nokos

3HaHne TeXHOMNOMN N3roToBNEeHUs MHTEerpanbHbIX CXem

OCHOBbI TEXHONOMNN MHTErpanbHbIX MUKPOCXEM

TexHonornsa co3gaHnsa MHTerpanbHON SNEKTPOHHON KOMMOHEHTHOM 6asbl

Lpyrne xapakTepucTuku -

3.4.3. TpypoBas dyHKUMSA

| [
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3aKnunTeNbHLIN pacyeT 1 V—
HaumeHoBaHue ananu3 napametpos CO-Groka Ko D/03.7 (n% OBEHb) 7
Ha OCHOBE BbINOJTHEHHbIX A ' KBaJJJ'IyI/I%)VIKa "
npeabiayLnX NpoeKToB 5
[MNpoucxoxaeHne 3anMcTBOBaHO U3
P KA OpwuruHan X
TPYAOBOW OYyHKLIMK opuruHana
Kog opurnHana  PerncrpaumoHHbIn
HOoMep
npodecCUoHarnbHOro
cTaHgapTa
TpynoBble gencTeus AHann3 Wn3BECTHbIX TEXHUYECKUX pelleHnn B obnacTm aHanoroBoro

NpoeKTMpoBaHusi No napameTpam CP-6noka

AHanus BbINOSTHEHHbIX NMPOEKTOoB

AHanMTUYECKUA WNN  MALUMHHBIA  pacyeT OCHOBHbIX W KPUTMYECKUX
napameTtpoB CP-6roka

MpeaBaputenbHblin  pacyeT  xapaktepuctmk CO-6Grnoka Ha  OCHOBeE
BblOpaHHbIX TEXHUYECKUX PELLEHWI

OnpeneneHne BO3MOXHOCTU WUCMOMb30BaHUSI TEXHUYECKUX PELUEHMIA Mnpu
peanusauun CP-6roka, BbIGOp TEXHNYECKUX PELUEHUI

Heobxogumble ymeHus PaboTaTb Cc JokyMeHTaumen

YuTtaTtb M uHTepnpeTupoBaTb TpeboBaHWa crneundmrKaumm, OOKYMeHTaumio
no paspaboTke n BHeAPEHUIO

[Nonb3oBaTtbes cneunann3npoBaHHbiMM CcUCTeMaMn noBeaeH4Yeckoro u
mMaTemMmaTn4eckoro moaenmpoBaHua

PaccunTbiBaTb M OLEHUBATb OCHOBHblE W KPUTUYECKUE NapameTpbl,
xapakrepuctnkun CP-6noka

Heobxogumble 3HaHMSA TexHNYecKknun aHrmMNCKNN A3bIK

OcHosBbl nporpaMMHbIX NakeToB YNCIEHHOro 1 MaTpn4HoOro aHanm3sa

OcHOBbI aHaNOroBOro NPOEKTMPOBaHMS MUKPO3NEKTPOHHbLIX YCTPOWCTB

MeToabl aHanorosow Bepuurkauum n KOHTpons

[pyrne xapakrepucTukm -

3.4.4. TpypoBas pyHKUMS

Pa3paboTka 6nok-cxembl

aHanorosoro C®-6noka Ha YpoBeHb
HaumeHoBaHne OCHOBE MEePBUYHOTO Kog |D/04.7 (mnogypoBeHb) 7
TEeXHUYeCKoro 3agaHus KBanudukauum

(onpeneneHue coctaBa
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Co-6noka, otaenbHbIX
aHanorosbix GrIOKOB)

MpoucxoxaeHue 3anmcTBOBaHO 13

TPYAOBOW OYyHKLMK Opururan X opuruHana
Kog opurnHana PerncrpaunoHHbI HOMep
npodeccnoHansHoro
cTaHpapTa
TpyooBble AencTBUSA Pa3bvenne CP-6roka Ha yKpynHEHHbIE (OYHKLIMOHarbHbIE BOKM

OnpepneneHne Habopa MHCTPYMEHTaNbHbIX CPEACTB ONMCaHWUS NPOEKTa Ha
CUCTEMHOM (NoBeaEeHYECKOM) YPOBHE

PaspaboTka cneundukaunm yKpyrnHeHHbIX (YHKLMOHAbHbIX 6I10KOB

OnpeneneHne MHOXECTBa cneumanbHbIX MaTteMaTUdecKMX, MNOrnmyeckux u
Opyrnx yHKUMIA 1 onepaumii, onmcbiBatowmx paboty CP-6noka

PaspaboTka cneundmkaumm CP-6noka

Heobxoaumblie ymeHuUsi PaboTtaTb ¢ HOpPMaTMBHOWM N TEXHUYECKOW AOKYMEHTaLMeEN

UntaTb W UWHTeprnpeTupoBaTb TpebOBaHWS  CUCTEMHOTO  YPOBHS,
cneunduKaLmm, AOKYMEHTaLUuo No pa3paboTke 1 BHEOPEHMIO

MNonb3oBaTtbcs cneunann3npoBaHHbiIMM CcuUCTeMaMn [MoBeaeHYeCKoro wu
mMaTeMaTn4eCcKoro moaenmpoBaHua

Heobxoanmble 3HaHUSA TexHUYecKuin aHrmUNCKNN A3blK

OcCHOBbI aHanoroBoro CUHTE3a

TexHunyeckne n nporpamMmmMHble  cpeacTtea peanusaunn npoueccos
NPOEKTNpPpOBaHNA

Lpyrne xapaktepucTunkm -

3.4.5. TpypoBas dyHKUMSA

Pa3paboTka aHanorosomn
o YpoBeHb

HanmeHoBaHue MIOBEACHHUECKON MOAEN BCETO Kog |D/05.7 (nogypoBeHb) 7

Cd-6noka n otgenbHbIX 6510KOB € ) KBANVCMKALMM

y4eToM PM3NYECKMX OrpaHNYeHni H
I'IpomcxoZK,qume OpuruHan X 3anmcTBOBaHO U3
TPYLAOBOW hyHKLMM opurnHana

Kop, PerncrpaunoHHbIn
opuruHana Homep
npodeccnoHanbsHoro
cTangapTa
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TpynoBble geicTBus OnpegeneHve cocTaBa YKPYNHEHHOrO aHanoroBoro YHKLMOHANbHOIO
6noka

PaspaboTtka coctaBa NOBedeHYECKON  BbICOKOYPOBHEBOW  Mogenu
YKPYNHEHHOr0 aHanorosoro yHKUMOHanbHoro 6roka 6e3 yyeta (c
Yy4Y4eTOM) BPEMEHHbIX XapaKTepucTuk

PaspaboTka noBeAeHYECKOW BbICOKOYPOBHEBOWM MOAENN aHarioroBoro
C®-6noka 6e3 yyeTta (C y4eTOM) BPEMEHHbIX XapaKTepPUCTUK

Heobxogumble ymeHus PaspabatbiBaTe 6noku,  BbINOMHSAOWME  3a4aHHYl0  aHanoroBylo
(MMMYNbCHYI0) PYHKUMIO U 3afaHHbIi UHTEpgenc obMeHa AaHHbIMU C
cucTemon

PaspabaTtbiBaTb MOCTbl Afsl COEOUHEHUS YCTPOWCTB C  pasfvyHbIMM
NHTEP(ENCHBIMM  XapaKkTepucTukamm u paboTalwmnx Ha  pasnnyHbIX
yacTtoTax, BepuduumpoBaTth paspadaTtbiBaemMblii aHanorosbii CO-6mok

Bnagetb uHCcTpymeHTapvem ans paspaboTku aHanorosbix C®-6nokos,
BKMOYaloLWmMx B cebs MeTogonornto noBeAeHYecKoro MoAenmpoBaHust C
MCMONb30BaHMEM A3bIKOB OMMCaHWS annapaTypbl BbICOKOrO YPOBHS

Heobxoaumble 3HaHMSA TexHU4YecKuin aHrmMUNCKNn s3bIK

TvnoBble aHanoroBble ONOKM, MapLIpyT NPOEKTUPOBAHUSA aHaNoOroBbIX
CUCTEM M POfib NOBEAEHYECKOIO ONMUCAHNA B MapLupyTe MNpPOEKTUPOBaHUS
aHarnoroBbIx 6510K0B, 0COOEHHOCTU pa3paboTkm aHanoroBbix CP-610koB 1
mMeToabl nHterpauumn CO-6nokos, metoabl Bepudukaumm CO-6nokos

Opyrue xapakTepucTuKu -

3.4.6. TpygoBaa yHKUMNA

KomnbloTepHoe
MoAenvpoBaHune u YpoBeHb

HanmeHosaHne BepumKaLmsa noseaeH4ecKom Kog |[D/06.7 (nooypoBeHb) 7
moaenu Bcero CO-6noka n KBanudunkaumm
oTAernbHbIX 6r10K0B

MpovicxoxaeHne OpurvHar X 3aumcTBOBaHO 13
TPYZOBOW hyHKLMN opuvrnHana
Kog opurmHana PerncrpaumoHHbI HOMep
NpodeCcCMOoHanbLHOro
cTaHgapTa
Tpynosble oencTeus Peanusauns noBegeH4Yyeckmx mogenen c BblIOpaHHOM LENeBOW CUCTEMOMN

aBTOMaTU3NPOBAHHOIO NPOEKTNPOBaHNA

MogenupoBaHne  BbICOKOypoBHEBOM Mogenu Co-6rnoka  meTogamu
KOMMbOTEPHOro MoAeNMpoBaHUs

AHanus pe3ynbTaTtoB MoA4eNIMPOBaHUA U BHECEeHue W3MEHEHN B H860p n
XapaKTepuUCTuKmn aHanoroBbix OnokoB
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OueHKka KOPPEKTHOCTM BbIGPAHHOIO apXMTEKTYPHOIO peLLeHns

Heobxogumbie ymeHuUsi BepudmumpoBatb paspabaTbiBaeMbiii aHanoroBbit C®P-6nok, gobusasicb
npv 3TOM BbINOMHEHNS TpebOBaHWIN NEPBUYHOIO TEXHUYECKOTO 3a4aHus

Bnagetb  MHCTpyMeHTapuMeM  MNOBEAEHYEeCKOro  MPOEKTMPOBaHMA U
MOOenupoBaHusa  aHanoroBblx C®-6rnokoB, BkM4YawWMUX B  cebs
MEeTOA0mNornI TECTUPOBaHUS/BepuduKaLmum

Heobxoanmble 3HaHUSA TexHNYecKuin aHrmUNCKNn A3blk

MeToqbl aHanoroBoro NoOBe4eHYEeCKOro mMmoaennpoBaHuA C®-6nokoe

Opyrve xapakrepucTuku -

3.4.7. TpynoBas (pyHKUMS

KoHTponk cobnioaeHus
TEXHMYECKOro 3a1aHNA Ha BECh y
HaumeHoBsaHune anarnoroseift CO-6710k v Kon |D/07.7 (n%?:;ayi:(i)bBeHb) 7
npoBepKa TeXHUYECKMX
TpeGoBaHWit ANA OTAEMNbHbIX KBANMQUKaLMM

aHanoroBbIx O510koB

MpowncxoxaeHue 3aumcTBOBaHO 13
4 OpwuruHan X
TPYAoBoOW hyHKLMM opvrmHana

Kon PerncrtpaunoHHbiin
opurnHana HoMmep
npodeccnoHanbHoro
cTaHgapTa

TpynoBble gencrems PaspaboTka onucaHusa 6nok-cxembl, anroputMa (YHKUMOHUPOBAHMA 1
anarpammbl  paboTbl aHanorosoro C®-6noka ¢ packpbiTuem paboThbl
OTAENbHbIX €€ Y3r0B, BKMYasi BpEMEHHbIE AnarpaMMbl; NpeaiokeHus no
nX peanusaummn annapatHbiMu MeTogamMm

PaspaboTka onucaHusa noBegeHYeCKNX MOAeNen OTAEeNbHbIX aHaNoroBbIX
y3rnoB u Bcero aHanorosoro C®-65oka B Lienom, onucbiBarowmnx pyHKunm 1
BPEMEHHblEe COOTHOLLEHNs!, 6e3 NPMBA3KN K KOHKPETHON TEXHONOrM4ecKon
peanusaumm

dopmynupoBka TEXHUYECKMX TpeboBaHWA K pa3paboTke aHanoroBbIX
C®-6nokoB

OdopmneHne pesynbTaToB UCMbITaHWUA NoBegeH4Yeckon mogenun CP-6noka
n/vnn ee MakeTa, oTpaXkaloLux cooTBeTcTBME TpeboBaHMAM MNepBUYHOIrO
TEXHUYECKOTO 3aaHus

HeobGxoaumble ymeHus PaspabaTbiBaTb MeTOANYECKNE Y HOPMATUBHBLIE MaTepuarbl, TEXHUYECKYIO
AOKYMEHTaUMlo, a Takke MNpeanoXeHWss U MeponpuaTus Mo
OCYLLECTBEHMNIO pa3paboTaHHbIX MPOEKTOB U NPOrpaMm

npOBO,D,MTb TEXHUKO-3KOHOMUYECKMIA aHanu3
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KomnnekcHo 060CHOBbIBaTbL NPUHUMAEMbIE U peanv3yemMble peLleHns

M3bicknBaTb BO3MOXHOCTM COKpalleHNA UuKna BbINOJIHEHUA pa60T

Heobxogumble 3HaHuA TpeboBaHMsA K 0POPMIEHNIO TEXHNYECKON JOKYMEHTaUum

TpeGOBaHVIﬂ €ANHOWN CUCTEMBI KOHCprKTOpCKOVI LOOKyMeHTauumn

MpaBuna BbINOMHEHNA 4YepTexewW cornacHo TpeboBaHMAM efuHON
CUCTEMbI KOHCTPYKTOPCKOW AOKYMEHTaLnn

TpeboBaHMsA K CONPOBOAUTENBbHOM HOPMAaTUBHOW AOKYMEHTaLMN

TexHn4Yeckuin aHrmMNCKNM A3blK

Lpyrne xapakrepucTunkm -

3.5. O6obueHHasa TpygoBas pyHKUUS

PaspaboTka TexHn4eckux onncaHui
Ha oTAernbHble aHanorosble 61OKN 1
HaumeHoBaHue KOMMIEeKTa KOHCTPYKTOPCKON U Kog E
TEXHWYECKON JOKYMEHTaLUnmn Ha
aHarnorosbln CO-610k

YpoBeHb 7
KBanudumkaumum

Qggg C);?-lej,qoemHme OpwuruHan X 3auUMCTBOBAHO U3
LeH opurnHana
TPYLOBOW OyHKLIMM
Kop opurnHana  PeructpauuoHHbIn
Homep
nNpodeCCUOHarnbLHOro
cTaHpapTa
Bo3MoXxHble HauMmeHoBaHus | HxeHep
OOMKHOCTEN Benywimm nHxxeHep
TpeboBaHusa Kk Bbiclwee obpasoBaHue - cneynanuteT, MarucTpartypa

obpasoBaHuUio 1 06y4eHNo | ononHuTenNbHble NpodeccroHanbHbIe NporpaMMbl - NPorpaMmbl
NOBbILLEHMS KBanvukaumm, nporpaMmMbl NPodeCCMoHarnbHoM

nepenoaroToBKM
TpeboBaHus K ONbITY OnbIT NpakTudeckon paboTbl HE MeHee Tpex NneT B 06nacTu NPoeKTUpOBaHNS
npakTuyeckom paboTsl WHTEerpanbHbIX CXEM

Ocobble ycrioBus gonycka k | [poxoxaeHne ob6a3aTenbHbIX NpeaBapuTenbHbIX (Mpy MOCTYMMEHWM Ha
paboTte paboTy) 1 nepnognyecknx MeguLMHCKMX OCMOTPOB (06cnegoBaHui), a Takke
BHeoYepeaHbIX MeJULMHCKUX OCMOTPOB (06crenoBaHuin) B nopsiake,
yCTaHOBMNEHHOM 3akoHoAaTenscTBoM Poccuickon denepauum

[ononHuTenbHble XapaKTepUCTUKK
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HanmeHoBaHve gokymeHTa Kog HaumeHoBaHue 6a3oBow rpynmnbl, AOMKHOCTH,
npodeccun unm cneumansHOCTU
OK3 2132 MporpaMmmucTbl
2144 NH>xeHepbI-aneKTPOHUKM, UHXXEHEPHI MO CBSA3M U1
NprMbopPOCTPOEHMIO
EKC - NHxeHep-aneKTpoHuK
OKCO 210100 OneKTpoHMKa U MUKPOINEKTPOHMKA
210600 HaHoTexHonorus
230100 MHdopmaTurKa 1 BblUMCNIUTENBHAsS TEXHNKA

3.5.1. TpynoBas pyHKUMS

Pa3paboTka TeXHU4ECKMX YpoBeHb
HanmeHosaHne orncaHunn Ha oTaernbHble Kog |[E/01.7 (nopypoBeHb) 7
aHanoroBble 6110kK kBanudukalmum

[NpoucxoxaeHne 3anmMmcTBOBaHoO 13
g OpwuruHan X
TPY4OBOW OyHKLMM opurnHana

Kon PernctpaunoHHbIn
opurmHana Homep
npodeccuoHanbLHoro
cTaHgapTa

Tpynosble oencTeus Paspabotka onucaHuss OGNMOK-CXeMbl, YCMOBUN  (PYHKUMOHMPOBAHUS U
BpeMeHHble auarpammbl pabotbl C®P-6rokoB € packpbliTuem paboThbl
OTAENbHbIX ero y3roB., BKMYas BpeMEHHbIe AnarpaMMbl; NPeanoXeHns no
ux peanusauumm

PaspaboTka onucaHusi aHanoroBoro C®-6mnoka, MOAroTOBKA OMUCaHUSA U
HasHa4veHne ncnonb3oBaHus Yuna unm CP-6noka

PaspaboTka onvcaHusi NoBedeHYeckUX Moaernei oTAelNlbHbIX aHaroroBbIX
Y3IIOB U BCEW aHamnoroBoV 4acTu B LIESTIOM, OMUCBLIBAIOWMX OYHKUMM 1
BPEMEHHbIE COOTHOLLIEHMS, 6e3 MPUBA3KN K KOHKPETHOW TEXHONOrM4ecKoi
peanusauum

HeobGxoaumble ymeHus HaxoguTb npoekTHylo uHdopMauuto, Heobxoaumyto Ans opMUpoBaHUS
JOKyMeHTaLumm

MpuMeHATL TpeboBaHWA 3akoHOAATENbHbIX U HOPMATUBHbIX JOKYMEHTOB MO
Npogunto AeATeNbHOCTH

Monb3oBaTbCA HOpMaMu CTaHOApPTM3aUUWM, MEeTPosIorMM,  YHUdMKaLmu,
aBTOMaTM3MPOBAHHOIO NPOEKTUPOBaHNSA

Monb3oBaTtbcs HOpMaMn TEXHUYECKUX, ISKOHOMUYECKUX TpeGOBaHMVI,
npenbvAaBlideMblX K 4eATENIbHOCTU
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HaxoanTtb 1 ncnonb3oBartb Tpe6OBaHl/IF| CUCTeMbl MeHeIKMeHTa Ka4eCcTBa

Brnagetb HaBblkaMu WUCMOMb30BaHWUS KOMMbIOTEPHOW TEXHWKX, TUMOBbIX
O0MCHBbIX NporpamMmm, cetn NHTepHeT

Monb3oBaTbCA  creunanbHbiM — MporpaMmHbIM - obecrneyeHneM  Ans
pa3paboTKN NPOEKTHOW 1 KOHCTPYKTOPCKOW AOKYMEHTaLUK

PaspabaTbiBaTb METOAMYECKNE U HOPMATUBHbIE MaTepuanbl, TEXHUYECKYIo
JOKYMEHTALIMIO, a TakKe NpearoxXeHnss 1 MeponpusaTASA Mo OCYLLECTBNEHNIO
pa3paboTaHHbIX NPOEKTOB 1 NPorpaMm

Heob6xoaumble 3HaHMS TpeboBaHusi 3akoHOAATENbHbBIX 1 HOPMATUBHBIX AOKYMEHTOB MO MPOodusio
OesATenbHOCTH

TpeboBaHMs K 0POPMITEHNIO TEXHUYECKOW AOKYMEHTaLMM

TpeboBaHMsA eanHON CUCTEMbI KOHCTPYKTOPCKOW AOKYMEHTauum

I'Ipanma BbIMOJTHEHNA qepTe>Ke|7| cornacHo Tpe6OBaHVIF|M €ANHON cucTeMbl
KOHCprKTOpCKOVI OOKyMeHTauunn

TexHUYecKkUn aHrMUNCKNIN A3bIK

Lpyrve xapakTepucTrkm -

3.5.2. TpypoBas dyHKUmMS

PaspaboTtka Tpebyemoro YpoBeHb
HaumeHoBaHue KOMMeKTa TEXHNYECKMX Koo |E/02.7 (nogypoBeHb) 7
OOKyMeHTOB Ha CP-6nok KBanudukaummn

MpowncxoxaeHne 3anmcTBOBaHO 13
g OpwuruHan X
TPy£oBoW OyHKLMM opvrmHana
Koa opurnHana PernctpaunoHHbIn
Homep
npodeccuoHanbHoro
cTaHgapTa
TpynoBble gencrems PaspaboTka onucaHus 6nok-cxembl, anroputma (YHKUMOHUPOBAHUSA 1

umknorpammel pabotbl aHanorosoro C®-6rnoka ¢ packpbiTuem paboTbl
OTOENbHbLIX €€ Y3r0B, BKNOYas BPEMEHHbIE AMarpaMmmbl, NPEANoXeHNs no
NX peanusaumun annapatHblMU MeToAamMm

PaspaboTka onucanus aHanorooro C®-6noka, paspaboTka Komnnekra
TEXHUYECKMX [JOKYMEHTOB, MOArOTOBKA OMUCaHWS W HasHa4YeHus
ncnonb3oBaHusa aHanorosoro C®-6noka

Pa3paboTka onvMcaHusi noBedeHYecKMx Mopaeren OTAeNbHbIX aHanoroBbIX
Yy3MNOB M BCEN aHanoroBol 4acTu B LENOM, ONUCbIBALWUX QYHKLUUN 1
BPEMEHHbIE COOTHOLLEHNS!, 6e3 MPUBS3KN K KOHKPETHOM TEXHOMOrm4eckomn
peanusaumm cucTem Ha Kpucrtarnne

PaspaboTtka onncanns HabopoB (YHKLMOHANbHLIX TECTOB, HEOOXOOAUMbIX
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Ans sepudmkauum aHanorosoro Co-6noka

HeobGxoaumble ymeHus Haxoautb npoekTHylo MHdopMaumio, Heobxoaumylo Ans hopMUpoBaHUS
AOKyMeHTaLun

MpuMeHATL TpeboBaHNsA 3akoHoAaTENbHbIX U HOPMATUBHBIX JOKYMEHTOB MO
npodunio AesTenbHOCTH

Monb3oBaTbCcsl HOpMaMu CTaHOapTU3auuWM, MeETPONornu,  yHudukauuw,
aBTOMAaTU3MPOBAHHOIO MPOEKTMPOBAHUS

MNonb3oBaTtbeA HOpMaMn TEeXHUYECKNUX, IKOHOMUNYECKUX Tpe6OBaHMVI,
npeabvAaBnAaeMbIX K AeATeSIbHOCTU

Haxoantb 1 ncnonb3oBartb Tpe6OBaHMﬂ CUCTEeMbl MEHEeIKMEHTa Ka4eCTBa

BrnageTb HaBblkaMW WUCMOSb30BaHUA KOMMbIOTEPHOW TEXHWKWU, OMUCHBIX
nporpamm, cetn iHTepHeT

Monb3oBaTbcA  cneumanbHbIM — NporpaMMHbIM - obecrneyeHueM  Ans
pa3paboTKN NPOEKTHOM 1 KOHCTPYKTOPCKOW AOKYMEHTaLMm

PaspabaTbiBaTb MeTOANYECKNE U HOPMATUBHbIE MaTepuarnbl, TEXHUYECKYIO
[OKYMEHTaLMIO, a TakkKe NPeanoXeHnus 1 MeponpusaTUs Mo OCYLLECTBNEHNIO
pa3paboTaHHbIX NPOEKTOB 1 NporpaMm

Heobxogumble 3HaHUs TpeboBaHMs 3akOHOAATENbHbIX M HOPMATMBHBIX JOKYMEHTOB MO NPOUo
[EeATENbHOCTU

TpeboBaHusi K 0DOPMIIEHNIO TEXHUYECKOW JOKYMEHTaLMUM

TpeboBaHUsA eAnHON CUCTEMbI KOHCTPYKTOPCKOM OOKYMEHTauunm

MpaBuna BbINOIHEHUS YEPTEXEN COrnacHo TpeGoBaHNAM eanHOW CUCTEMbI
KOHCTPYKTOPCKOW [JOKyMeHTaLmm

Tpe6osaHM;| TEXHUYECKON HOpMaTI/IBHOﬁ OOKyMeHTauunn

TexHUn4YecKknin aHrmMNCKNN A3bIK

Lpyrve xapakTepucTmku -

3.5.3. TpyaoBasa yHKUuA

[NogrotoBka KOMMeEpPYECKOro
(PYHKLMOHAMNBLHOIo ONMcaHus, YpoBeHb
HanmeHoBaHwue WHCTPYKUUKN MO TUNOBOMY Kog |E/03.7 (nogypoBeHb) 7
NCMNOb30BaHMI0 aHanoroBoro KBanudmkaumm
C®-6noka
MpoucxoxaeHne 3anmcTBOBaHO U3
TPyaoBON OYHKLUMN Opuruan X opurmHana
Kop, PerncrtpaunoHHbIn
opurnHana HoMep
nNpodeCccnoHanbLHoOro
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cTaHgapTa
TpyooBble AenCTBUSA MoproToBKa MHCTPYKLMKU MO TUMOBOMY NpumeHeHutio CP-6noka

PaspaboTka meToauk no onpegeneHvto obnacten 6Ge3onacHon paboThbl
Co-6noka

PaspaboTka TMNoBbIx cxeM BKrtoueHus CP-6roka 1 Mx xapakTepucTumK

Heobxoanmble ymeHus Brnagetb HaBblKamMy UCMONb30BaHUSA KOMMbIOTEPHOW TEXHWKK, TUMOBbIX
0UCHbIX Nporpamm, cetn VIHTepHeT

Monb3oBaTbCcA  cneuuanbHbIM — NporpaMMHbIM - obecnedeHnem  Ans
pa3paboTky NPOEKTHON N KOHCTPYKTOPCKOW JOKYMEHTaLMn

PaspabaTbiBaTb MeToANYeCKe U HOPMaTUBHbIE MaTepuanbl, TEXHUYECKYIO
JAOKYMEHTaLMIO, a TakkKe NpearioKeHns 1 MeponpusaTUs Mo OCYLLECTBIIEHNIO
pa3paboTaHHbIX NPOEKTOB U NporpaMm

MpoBoANTb TEXHUKO-3KOHOMWYECKMA aHanu3 Mo BO3MOXHbLIM YCIOBUSIM
npuMmeHeHns CP-6noka

Heobxoaumble 3HaHMS TpeboBaHus 3aKOHOAATENbHBIX Y HOPMATUBHBIX JOKYMEHTOB M0 MNpodunto
AesATENbHOCTH

TpeboBaHusi K 0POPMIIEHNIO TEXHUYECKOW JOKYMEHTaLMM

TpeboBaHusA eanMHOM CUCTEMbI KOHCTPYKTOPCKON OOKYMeHTauum

MpaBrna BbINOIHEHUS YepTexeit cornacHo TpeboBaHWsSM edVHON CUCTEMbI
KOHCTPYKTOPCKOW JOKYMEHTaLmMm

TpeboBaHUsa TEXHNYECKON HOPMATUBHOM OOKYMEHTaLMK

TexHn4YecKkui aHrmMUNCKNN sA3blK

OcHoBbI aHaNOroBon TEXHNKN N CXEMOTEXHUKN

Lpyrue xapakTepucTukm -

IV. CBegeHusa 06 opraHusaumsax - paspabotumkax
npodeccuoHarnbHOro ctaHgapTa

4.1. OTBeTCTBEHHAs opraHusauusi-pas3paboTumk

doHA MHPACTPYKTYPHBIX N 0bpasoBaTtenbHbix Nnporpamm (POCHAHO), ropoa Mocksa

"eHepanbHbIN QUPEeKTop CuHapeHko AHgpen 'eHHagbeBnY

4.2. HanmeHoBaHus opraHmM3auun-paspaboTymkoB

1 3AO "3eneHorpagckuin HAHOTEXHOOrM4Yecknii LeHTp", ropoa Mockea
2 ®I'AQY BI10 "HaumoHanbHbIM nccnegosatensckun yHnsepeutet "MUIT", ropoa Mocksa
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3 ryn HAy "3nBUC", ropog Mocksa
4 3AO "MMNK Munangp", ropoa Mockea
5 3AO0 "MOM nnoc”, ropog Mocksa
6 AHO "HauunoHanbHoe areHTCTBO pa3BuUTus KBanudukaumin”, ropog Mocksa

<1> O6LLepocCUNCKMin KNnacCUPUKATOP 3aHATUN.

<2> O6Lwwepoccuncknii KnaccugrukaTop BUAOB 3KOHOMUYECKON AEATENBHOCTU.

<3> [pukas MuHsgpascoupa3suTus Poccum ot 12 anpensa 2011 r. N 3021 "O6 yTBepXaeHUn nepevyHen BpeaHbIX
M (Unu) onacHbIX MPOU3BOACTBEHHbIX (DAKTOPOB M paboT, MpuU BbIMNOSIHEHMM KOTOPbLIX MPOBOAATCA obsi3aTenbHble
npeaBapuTenbHbIE U Nepuogudeckne MeavumHCcKMe ocMoTpbl (06cnegoBaHmus), u MNMopsgka npoBegeHus obss3aTernbHbIX
npeaBapuTenbHbIX M NEPUOSUYECKUX MEOULMHCKMX OCMOTPOB (06crnenoBaHun) pabOTHUKOB, 3aHATLIX Ha TSXKenbiX
paboTtax u Ha paboTax ¢ BpegHbIMU U (MrK) onacHbIMK ycrnosusaMu Tpyaa" (3apeructpuposaH B MuHiocte Poccun 21
okTa6ps 2011 r., pernctpaunoHHbii N 22111), ¢ UaMeHeHNeM, BHECEHHbIM Npuka3om MwuH3gpaBa Poccum ot 15 mas
2013 r. N 296H (3apeructpupoaH B MuHiocTe Poccum 3 uonga 2013 r., pernctpauunoHHbii N 28970), TpyaoBow kogekc
Poccwuinckonn depepaumm, ctatbd 213 (CobpaHue 3akoHogaTenbcTBa Poccunckon ®egepauun, 2002, N 1, cT. 3; 2004, N
35, cr1. 3607; 2006, N 27, cT. 2878; 2008, N 30, c1. 3616; 2011, N 49, c1. 7031; 2013, N 48, cT. 6165, N 52, cT. 6986).

<4> EanHbin KBanMUKaLMOHHBIN CNPaBOYHMK AOMKHOCTEN PYKOBOAUTENEN, CNELMANNCTOB U CNY>XaLluX.

<5> Ob6Lepoccuincknin knaccuukaTop cnelmnansHOCTEN No 0bpasoBaHmto.
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