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Mpukas MuHTpyaa Poccnn ot 11.04.2014 N 241H

"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B [JokyMeHT npepocTaBneH KoHcynbrauTlnroc
0bnacTn NpoeKTUpOBaHM. .. llata coxpaHerus: 20.01.2016

3apeructpupoaHo B MuHtocte Poccum 21 mast 2014 r. N 32373

MWHUCTEPCTBO TPYAA U COLUUATIBHOW 3ALLUTLI POCCUNCKOWN ®EOEPALUN

NMPUKA3
ot 11 anpens 2014 r. N 241H

OB YTBEPXAEHWUMN NPO®ECCUOHAIBHOIO CTAHOAPTA
"MHXEHEP B OBJIACTU NPOEKTUPOBAHUA U COMPOBOXAEHUA
MHTEIPAJIbHbIX CXEM U CUCTEM HA KPUCTANNE"

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:

YTBEpauTb  npunaraembii  NpodpeccuoHarnbHbli  cTanHgapT "UHxeHep B obGnacTu NpOeKTUpPOBaHMS U
CONPOBOXAEHMWS NHTErparnbHbIX CXEM M CUCTEM Ha KpucTtanne".

MuHucTp
M.A. TONMUITNH

YTBEpPXKAOEH

Mpukasom MuHncTepcTBa Tpyaa
1 coumarnbHOM 3awuThbl
Poccuiickon depepaumm

ot 11 anpensa 2014 r. N 241+

NMPO®ECCUOHANBbHbLIA CTAHOAPT
NHXEHEP

B OBJIACTU NPOEKTUPOBAHUA U COMPOBOXAEHUA UHTEMPAJIbHBIX CXEM
N CUCTEM HA KPUCTAINE

85

PeI‘MCTpaLU/IOHHI:IVI HOMEP

|. ObLKre cBeageHus

[IpOeKTUPOBAHME YCTPOMCTRB, NPUOOPOB M CUCTEM 3BJIEKTPOHHOM
TEXHUKM C YyUYeTOM 3aIaHHHEX TpeboBaHUM; paspaboTka MNPOEeKTHO-— 40.016
KOHCTPYKTOPCKOM IOOKYMEeHTAllMM B COOTBETCTBUM C METOINYECKUMU
Y HOPMaTMBHEIMU TpeBOoBaHUAMU

(HauMeHOBaHME BMIa NPOodPeCcCUOHAJIbHOM OesSTeJIbHOCTH) Konm

OcHoBHas uenb Buaa ﬂpOd)eCCMOHaHbHOVI AeATeNIbHOCTU:
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Mpukas MuHTpyaa Poccnn ot 11.04.2014 N 241H

"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B [JokyMeHT npepocTaBneH KoHcynbrauTlnroc
0bnacTn NpoeKTUpOBaHM. .. llata coxpaHerus: 20.01.2016

npoeKTMpOBaHI/Ie 1 conpoBoXaeHne nHTerparibHbiXx cCxem n CUCTeM Ha KpucTtasse Ha CUCTEMHOM,
(*)YHKLI,VIOHaﬂbHOM, Jlorm4eckom un (bI/I3VI‘-IeCKOM YPOBHAX onncaHuA

pynna 3aHATUNA:

1222 PykoBogntenu cneumannsmpoBaHHbIX 2132 MporpammuncTbl
(Npon3BOACTBEHHO-3KCMNyaTaLUOHHbIX)
nogpasgeneHuii (cnyxo6) B NpOMbILLNEHHOCTH

1237 PykoBogutenu noapasneneHuit (cryxo) 2144 NH)XeHepbI-aneKTPOHNKHN,
Hay4HO-TEXHUYECKOrO Pa3BUTHUS WHXXEHepbI MO CBSA3U 1
npnbopoCTpoEeHMIO
(kog OK3 (HaumeHoBaHwMe) (kog OK3) (HaumeHoBaHue)
<1>)

OTHeceHMe K Buaam 3KOHOMUYECKOWN OeATENbHOCTU:

32.10.6 Mpoun3BoaCcTBO MHTErParbHbIX CXEM, MUKPOCOOPOK N MUKPOMOAYIEN

32.10.7 Mpon3BOACTBO YaCTEN SNEKTPOBAKYYMHbIX NPUOGOPOB U NPOYUX SNEKTPO- N PAANOINIEMEHTOB,
He BKIMIOYEHHbIX B Apyrve rpynnmpoBKu

4.2 HeatenbHocTb B 06n1acT apXUTEKTYPbI; UHXEHEPHO-TEXHUYECKOE NPOEKTUPOBaHUE;
reonioropaseefiodHble 1 reodmanyeckmne paboThbl; reogesnyeckas 1 kaptorpaguyeckas
OeATenbHOCTb; AeATeNbHOCTb B 061acTi cTaHgapTu3aumMm n MeTposnorim; esTenbHOCTb B
obnacTtu rmapoMeTeopPOSIorMM U CMEXHBIX C He 0bnacTsaX; Buabl AeATENbHOCTU, CBA3aHHbIE
C peLlleHNeM TEXHUYECKUX 3afad, He BKIIOYEHHbIE B ApYriue rpynnmMpoBKu

4.3 TexHn4yeckne ncnbiTaHus, UccrnegoBaHns U cepTudukaums
(kog (HameHoBaHWe BMAa 3KOHOMUYECKOWN AEATENBHOCTN)
OKB3[ <2>

)

Il. OnucaHne TpygoBbIX PYHKLUIA, BXOSALLNX
B NpoeccroHanbHbIi CTaHAapT (PYHKUMOHaNbHas KapTa Buga
TPyaoBOW AeATENbHOCTH)

O006LLEeHHbIE TPYAOBbIE (DYHKLIMM Tpyaosble oyHKLUK
Kon HauMeHoBaHue YPOBEHb HauMeHoBaHue Kon YPOBEHb
KBanupmk (nogypoBeHb
aumm )
KBanudukauy,
nun
A PaspaboTka 7 MHuumnmpoBaHue nocTaHOBKM A/01.7 7
PYHKLNOHANBHOIo paboT No NPOEKTMPOBAHUIO
onucanus n CHK, onpeaeneHne obnactu
TEXHUYECKOrO 3aaHus npumeHeHnst CHK n Bbibop
Ha cucTemMy Ha TexHosnornyeckoro 6asuca ansg
kpuctanne (CHK) CHK (TexHonorum
N3roTOBMEHNS)
KOHCYH bTaHTIntoC www.consultant.ru Crpanuua 2 n3 40
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Mpukas MuHTpyaa Poccnn ot 11.04.2014 N 241H
"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B

061acTn NpOeKTUPOBaHMW...

[okyMeHT npepoctasneH KoHncynbranTntoc

[ata coxpaHeHus: 20.01.2016

PaspaboTka 6nok-cxembl
anropytMa pyHKLNOHMPOBAHUS
CUCTEMbI Ha OCHOBE
NePBUYHOrO TEXHNYECKOTO
3afaHus

A02.7

Pa3paboTka Habopa TecToB
CUCTEMHOTO YPOBHS U
npoeefeHne Bepudmrkaumm
noBeJeHYeCcKon MOJeNn Bcen
CHK

A/03.7

OnpepneneHne Habopa 6nokKoB.,
peanusyembix B Buae
annapartHomn 4Yactu, n Habopa
6rokoB, peanu3yembix B BUAE
NporpamMmHoON 4acTtu
(pasbueHmne CHK Ha
annapaTHY 1 NPOrpaMMHYHo
yacTtm)

A/04.7

PaspaboTtka apxuTekTypbl BCcen
CHK Ha ocHoBe
CNOXHOMYHKLMOHANBHbIX
6nokos

A/05.7

MpoBeaeHune Bepudnkauum
paspaboTaHHOro
APXUTEKTYPHOTO pPeLUEHUS

A/06.7

PaspaboTka obLuen koHuenumm
TectupoBaHus CHK, Bkntoyas
pa3paboTKy TECTOBbIX BEKTOPOB
N CcTpaTerno KpUcTarnbHOro
TECTUpPOBaHMWSA

A/07.7

PaspaboTtka TexHu4eckoro
3aJaHus Ha NPorpamMmMHyo v
annapatHyto yactn CHK

A/08.7

B PaspaboTtka
CUHTE3npurogHoro
onucaHus ypoBHS
PErnMcTpoBbIX Nepeaad

PaspaboTka geTanbHoro nnaHa
Bepudmkaumm
(PYHKLMOHANbHOro onMcaHus
CHK

B/01.7

PaspaboTka pyHKUMOHANbLHOro
onuncaHus umdposbIx 6rokos
annapatHou Yyactn CHK

B/02.7

MogenuposaHue
PYHKLMOHANLHOTO ONUCaHUS C
Mcrnonb3oBaHMeM nporpaMm
COObLITUAHOIO U/Mnn
BpPEeMeHHOro MoaenupoBaHus

B/03.7

MopgenuposaHue
pa3paboTaHHbIX LMPOBbLIX
HnokoB B cocTaBe Bcew
CUCTEMbI B LIeNoM

B/04.7

KoHcynbTaHTINIOC
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Mpukas MuHTpyaa Poccnn ot 11.04.2014 N 241H
"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B

061acTn NpOeKTUPOBaHMW...

[okyMeHT npepoctasneH KoHncynbranTntoc

[ata coxpaHeHus: 20.01.2016

MpoBeneHune B/05.7
nporpaMmHo-annapaTHon
Bepudukaumm CHK
PaspaboTka n mogenvposaHue B/06.7
TECTOBOro BO34ENCTBUA U
TECTOBOro BeKTopa Ha
PyHKLMOHanNbHble 610KKN
C CwuHTE3 normyeckom PaspaboTtka Habopa Cc/01.7 7
cxembl B 6basuce OrpaHnYeHUn Ha npoLecc
BblIOpaHHoOM CuHTEe3a
TEXHOOrMYeCKoN
OnbnuoTekn Ha ocHoBe PaspaboTka cnucka uenen B C/02.7
3aaHHbIX BPEMEHHbIX U 6a3unce 6mMbnmoTekn
PU3N4EeCKmX dabpukn-usrotosutens CHK
OrpaHu4eHun ¢
ncrnonb3oBaHMEM MpoBeaeHne hopmarnbHoOm C/03.7
cpencTs norunyeckon sepudunkaumnm
aBTOMaTU3NPOBAHHOIO (LEC) Ha cooTBeTCTBME
NPOEKTUPOBaHNSA RTL-onucaHusa cnucky uenemn
Pa3paboTka u BcTpanBaHue Cc/04.7
cpencrtea Ans
CaMOTECTUPOBAHNA U
KpUCTanbHOro TECTUPOBaHUSA
MogaenvpoBaHue nosly4eHHoro C/05.7
cnncka uenen umMdpoBomr Yactum
CHK
D PaspaboTka Pa3paboTka nnaHa kpuctanna, D/01.7 7
TOMOMOrM4ECKoro pa3mMeLleHne GIIoKoB
OonMcaHus Ha OCHoBe
nosly4eHHOro cnmcka PasmeLlleHne ctaHgapTHbIX D/02.7
uenewn ¢ ydetom Habopa siYeek U BbINOSIHEHME
orpaHu4eHun npeLBapuUTENIbHON TPACCUPOBKU
OcyuiecTteneHne D/03.7
npeaBapuTENbHOM 3KCTPaKL MK
napasvTHbIX NapameTpos,
NnpoBefdeHMe CTaTUYECKOrO
BPEMEHHOro aHanmaa
MpoBeneHune aHanmsa D/04.7
noTpebnseMon MOLLHOCTU U
pacnpegeneHus Tenna no
KpucTtanny
PaspaboTka orpaHuyeHuns ans D/05.7
nepesa cuHxpocurHanos CHK
OcyliecTtBnenne getanbHoOnN D/06.7
TpaccupoBku CHK
E Pa3spaboTka lMpoBeaeHune aHanuaa E/01.7 7
aHanoroBow 4Yactm TEXHUYECKOro 3aJaHus Ha
WHTErpanbHOM CXeMmbl aHanoroByto YacTb, pa3paboTka
U CUCTEMBI Ha apXMTEKTYpPbl aHanoroBom

KoHcynbTaHTINIOC
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Mpukas MuHTpyaa Poccnn ot 11.04.2014 N 241H

"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B [JokyMeHT npepocTaBneH KoHcynbrauTlnroc
obnacTn NpoeKkTUpoBaHM. .. [laTa coxpaHerus: 20.01.2016
Kpucrtanne nogcncTeMbl
lMpoekTnpoBKka noBegeHYECKON E/02.7

MOZJEeNN aHarnoroBon 4YacTtum
npoekTa Ansi MOAENMpPoBaHUA B
cocTaBe BCEW CUCTEMbI B LIENTOM

OcyuiectBneHne BepudmrkaLmm E/03.7
noBeJeHYecKkon Mogenu B
cocTtaBe Bcenl CHK

Pa3paboTka cXxeMOTEXHUYECKNX E/04.7
onucaHumn 6110KOB aHanoroBomn
yactm

MopgenupoBaHue 1 aHanus E/05.7
pe3ynbTaToB MOAENMPOBaHUSA
OTAENbHbIX aHaNoroBbix 6110KOB
1 aHanoroBou 4acTu B LIeNIOM

Pa3paboTka Tononormyeckmnx E/06.7
npeacTaBneHnin oTaenbHbIX
aHanoroebix GIOKOB U

aHanoroBow 4YacTu B LiefIoM

BbinonHeHve Bepudmrkauum n E/07.7
MogenupoBaHve
TOMOMOrM4eCcKoro
NpeacTaBneHns aHanoroBbIx
©noKoB 1 aHanNoroBow YacTu B
uenom

MHTerpauusa Tononorn4eckoro E/08.7
npeacTaBneHns aHanorosomn
YyacTu B COCTaB TOMOSIOrnmn BCen
CUCTEMbI B LIENTOM

F PaspaboTka komnnekra 7 PaspaboTka onncanuns CHK, F/01.7 7
KOHCTPYKTOPCKOW U paspaboTka komnnekTa
TeXHU4YecKom TEXHUYECKUX JOKYMEHTOB,
OOKYMeHTauumn Ha NoAroToBKa ONUcaHus u
CUCTEMY Ha KpucTanne Ha3Ha4YeHWs1 UICNOSb30BaHNS
ynna CHK

Ill. XapaktepucTtnka 0600 EeHHbIX TPYAOBbIX (DYHKLMNA

3.1. O6obueHHasa Tpyaosas yHKUUS

HanMEeHOBaHM Pa3paboTka hyHKLUMOHANBHOIO onucaHms u VDOBEH
TEXHUYECKOro 3a4aHusl Ha CUCTEMY Ha KpucTanne Kon A P 7
e KBanudukaumnm
(CHK)
[NpoucxoxaeHne 3
2 anMCTBOBaHO 13
0606LLeHHoi Opururan X opuruHana
TPYAOBOW ChYHKLIUM
KoHncynbranTllnoc www.consultant.ru CrpaHuua 5 u3 40
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Mpukas MuHTpyaa Poccnn ot 11.04.2014 N 241H

"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B [JokyMeHT npepocTaBneH KoHcynbrauTlnroc
obnactn NPOEKTUPOBAHM... [ata coxpaHeHus: 20.01.2016
Kon PernctpaunoHHbIn Homep
opuruHana npoceccuoHansHOro
cTangapTa
Bo3amoxkHble Beaywun nHxeHep
HanMeHoBaHus ["MaBHbIN KOHCTPYKTOP
OOMKHOCTEN TexHnyecknn gupekTop
TpeboBaHusa Kk Bbicliee obpasoBaHue - maructpaTtypa
obpa3zoBaHuio n PekomeHayeTcst gononHuMTensHoe npodeccmoHansHoe obpasoBaHue -
oby4eHunto nporpamMmbl NOBLILLEHNS KBanndukawmm
TpeboBaHMs K ONbITY He meHee natu net B 06nacty NnpoekTMpoBaHUs 1 CONpoOBOXAEHUS
npakTuyeckon paboTsl WHTerpanbHbIX CXEM U CUCTEM Ha KpucTanne
Ocobble ycrioBus lMpoxoxaeHne obsisaTenbHbIX NpeaBapUTENbHbIX (MPU NOCTYMNIEHUN Ha paboTy)
Jonycka kK pabore N NEPUOANYECKUX MEANLIMHCKMX OCMOTPOB (06CcrnenoBaHuin), a Takke
BHeoYepeaHbIX MeOULMHCKMX OCMOTPOB (0bcnegoBaHuii) B yCTaHOBNEHHOM
3aKkoHoAaTenbCTBOM nopsake <3>, obyyeHne TexHuke 6e3onacHoCTU

[ononHutenbHble XapaKTepucTtukumn

HanmeHoBaHue Koa HanmeHoBaHue 6a3oBon rpynmnbl, 4OMMKHOCTW, NPOgECCUN UMK
OOKyMeHTa crneynanbHOCTH
OKS3 1222 PykoBoautenu cneunannsnpoBaHHbIX

(Npon3BOACTBEHHO-3KCMyaTaUuUOHHbIX) Nogpa3generHun (cnyxo) B
NPOMBILLIIEHHOCTU

1237 Pykosoautenu nogpasgeneHun (cnyx6) Hay4HO-TEXHNUYECKOro
pasBuTUS
2132 MporpammucTl
2144 VHXeHepbl-3NeKTPOHUKM, UHXXEHEPbI MO CBA3M U NPMOOPOCTPOEHNMID
EKC <4> - ["MaBHLIN KOHCTPYKTOP

- HavyanbHuK TexHn4eckoro otgena

OKCO <5> 210100 ONEeKTPOHMKa Y MUKPOSNEKTPOHUKA
210200 [MpoekTupoBaHue n TEXHONOMMNSA ANEKTPOHHbIX CPEeACTB
210600 HaHoTexHonorus
230100 WHdopmMaTuka 1 BbluMCAUTENbHAsA TEXHNKA
240306 XvMunyeckas TEXHONOINSE MOHOKPUCTAIIOB, MaTepnanos 1 n3nenum

3MEKTPOHHON TEXHUKN

3.1.1. TpynoBas pyHKUMS

| | [ ]
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WHuuunpoBaHme noctaHoBKK paboT no VDOBEH
HaumeHoBaHu | npoektupoBaHuio CHK, onpeaeneHne obnactu Ko AO1.7 (npo OBEHb) 7
e npumeHeHnst CHK 1 BbIBOP TEXHONOIMYECKOro A : Ksaﬁymebma "
6a3nca anst CHK (TexHOnormm n3rotoBrneHus) H
MpouncxoxaeHue 3anmcTBOBaHO U3
P KA Opwurunan X
TPYAOBOW OYyHKLIMK opurnHana
Kon PernctpaunoHHbIn Homep
opuruHana npodeccnoHanbHoro
cTaHgapTa

TpyaoBble AeNCTBMSA Pa3paboTka un cornacoBaHue ¢ 3aKa34ymkom NepBUYHOrO TEXHUYECKOrO 3adaHuns Ha
WHTErpanbHyto cxemy, ceepxbonbluyto uHTerpansHyto cxemy (CBUC) nnm CHK

OnpegeneHve obnactv npumeHeHuss CHK C y4eToM KOHKYPEHTOCMOCOGHbIX
XapaKTepUCTUK

Boibop Ha OCHOBe NeEpPBUYHOrO TexHudeckoro 3agaHus (T3) u  obnactu
NPUMEHeHNs TexHonornyeckoro npouecca narotosneHns CBNC nnm CHK

Heobxoanmble ymeHusa | PabotaTtb ¢ JOKyMeHTaumnemn

Yutatb 1 MHTEPNPETNPOBATb Tpe6OBaHMﬂ CUCTEMHOIo ypoBHA, CI'IeLI,I/I(bVIKaLI,VIVI,
OOKyMeHTauuto no paapa60TKe N BHEOPEHUIO

AHanunsnpoBaTb (YHKUMOHArMbHbIE BO3MOXHOCTM M CMOCOObI MCMOMb30BaHUSA
NPOrpaMmMHbIX NaKeToOB CUCTEMbI aBTOMaTU3NpoBaHHOro npoektnuposaHusa (CAIP)
MMWKPOSNEKTPOHNKM Ha [MaBHbIX 3Tanax MpOLEeCCOB MPOEKTUPOBaHMS OOMbLLOW
nHTerpansHon cxembl (BUC) n CBUNC

I'Iposop,mb CUCTEMHYI0 MHTEerpauunio BCero npeanoriaraemMoro npoeKkra

Heobxoanmble 3HaHUSA | TEXHUYECKUIA aHTNIUACKUIA SA3bIK

OCHOBbI CUCTEMHOrO MPOEKTMPOBAHMSA MUKPOSIMEKTPOHHBLIX YCTPOWCTB Ha Gase
npuHUMNa MOAYNbHOCTU C LMMPOBLIM MUKPOMPOLECCOPHBIM  (KOMMbIOTEPHBIM)
ynpaBneHmem

OOwan xapaktepucTMka npouecca npPOEKTUPOBaHMSA, MeTogabl W 3Tanbl
NPOEKTUPOBaHUS, 0COBEHHOCTU NMPeACTaBMEeHNs CXeM Ha pasnu4yHbIX JTanax
NPOEKTUPOBaHUS, MPUHLUMMbI  MOCTPOEHUs]  (PU3NYECKNX W MaTEMATUYECKUX
MoZenen, nx NPUMEHMMOCTM K KOHKPETHLIM npoueccamM 1 npuéopam

Xapaktepuctukn coBpemeHHbIX CAlMP MUKpOSNEKTPOHWKM U MeTOAbl peLleHus
3agay TEXHOMOMMYECcKoro n cxemoTexHuyeckoro npoektnposaHma CHK n CBNC

TexHonoruu narotosnenns CBNC n CHK

Apyrvie
XapaKTepUCTUKY

3.1.2. TpyaoBaa yHKUMNA

| | Koa | A/027 /T\

KoHcynbTaHTINIOC
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PaspaboTtka 6rok-cxembl anroputma YpoBeHb
HanmeHoBaHun
o PYHKLMOHUPOBAHUSA CUCTEMbI HA OCHOBE (nooypoBeHb)
NepBUYHOro TEXHMYECKOro 3a4aHus KBanudukaumm
3anmcTBOBaHO U3
I'Ipomcxozkp,eHme OpuruHan X
TPyAoBOM yHKLMN opuruHana
Kon PernctpaunoHHbIn Homep
opurnmHana npodeccnoHansHoro
cTaHgapTa

TpyaoBble gencTeust | AHanM3 NepBUYHOIO TEXHUYECKOrO 3adaHus u onpegenerHne coctaBa CHK

Onpep,eneHVle Ha6opa MHCTPYMEHTAallbHbIX CpeacTB ONUCaHuA nNnpoeKkrta Ha
CUCTEMHOM ypOBHE

OnpepgeneHne MHOXeCTBa cneumanbHbiX MaTeMaTUYECKNX, NOTUYECKUX M OPYrnx
YHKUMI 1 onepaumin, onuckisaoLwmx paboty CHK

PaspaboTka noBegeHYECKON BbICOKOYPOBHEBOW MOAENN BCel cuctembl 6e3 yyeTa
BPEMEHHbIX XapakTepucTtuk cpeacreamm C#, SystemC, VHDL, Verilog

Heobxooumbie PaboTtaTb c JokymeHTaumen
yMeHusi

UntaTb U MHTEpnpeTupoBaTb TPeGOoBaHMSA CUCTEMHOrO YPOBHS, cneuudukauum,
[OKyMeHTaLuIo No pa3paboTke U BHEAPEHWIO

BbiGMpaTh 1 onuckiBaTb MOAENN 3NEeKTPOHHON KOMMOHEHTOM 6a3bl Ha pPasfnnYHbIX
aTanax NpoeKTMPOBaHMWS C y4eTOM BbiOpaHHOrO MapLupyTa NpoeKTUPOBaHUS

PaboTtaTtb C TEXHUYECKUMU U nporpamMmmMHbIMK cpeacTesamMmmn peann3aumm npoLeccos
NPOEKTUPOBAHNA

AHanuanpoBaTb (PyHKUMOHAnNbHbIE BO3MOXHOCTU M CMOCODBbI  MCMONb30BaHUSA
nporpammHbix naketos CAINP MUKPO3NEKTPOHMKM Ha MMaBHbIX dTanax npoLeccoB
npoektuposaHus BUC n CBUC

Heobxoaumble 3HaHMA | TEXHUYECKUIA aHTTTIUNCKUIA A3bIK

C# n ckpunToBble A3bIKU

OCHOBbI CUCTEMHOMO MPOEKTUPOBaHWUS MUKPO3NEKTPOHHbLIX YCTPOMCTB Ha 6ase
npuHUMNa MOAYMbHOCTU C LUMGPOBBIM  MUKPOMPOLECCOPHBIM  (KOMMbIOTEPHBIM)
ynpaeneHuem

Obuwas XapaKTepuctnka npouecca npoekTnpoBaHnAa, MeToabl n Tanbl
NPOEKTNPOBaAHNA

OcobeHHoCTH npencrtaBneHna CXemM Ha pasfiMdHbIX 3Tanax npoeKTupoBaHUA,
NpUHUMNbI  MOCTPOEeHnA (*)I/I3I/1‘-I€CKMX n MaTeMaTn4eCKnx Moaenemn, nx
NMPUMEHUNMOCTHN K KOHKPETHbLIM MnpoLeccamM n I'IpVI60paM

Xapaktepuctukn coBpemeHHbiXx CAlMP MWUKPOSMNEKTPOHUKM M MeToAdbl pelueHust
3agay TEXHOMOMMYECKoro u cxemoTexHuyeckoro npoektnposaHma CHK n CBAC

Apyrvie -
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XapaKTepucTukn

3.1.3. TpynoBas pyHKUMS

HavMeHOBaH PaspaboTka Habopa TeCTOB CUCTEMHOIO YPOBHS U YpoBeHb
e nposegeHue Bepudmnkaunmn noBeaeH4ecKom Koa AJ03.7 | (noaypoBeHb) 7
mogenu Bcen CHK KBanudukaumm
3anmcTBOBaHO U3
I'Ipomcxozkp,eHme OpuruHan X
TpyaoBON OYHKLUMN opuruHana
Kon PernctpaunoHHbIn Homep
opuruHana npodeccnoHanbLHOro
cTaHgapTa

Tpynosble oencTeus PaspaboTka cucTteMbl TECTOB, MOKPbIBAOLMX BEPUPUKALMOHHbIE 3anpocbl B
Tekywen cpege CAlP

KomnbloTepHoe MoaenupoBaHe 1 BepudmkaLus noesegeH4Yeckoin mogenu CHK

MoaTBepxaeHMe COOTBETCTBUSI MpoekTa TpeboBaHWsM, 3adUMKCUPOBaHHLIM B
nepBuM4HOM T3 B YaCTV BbINONHEHUSI OXXMAAEMbIX (DYHKLUIA KakK TakoBbIX

Heobxoanmble ymeHus | PaboTtaTtb ¢ JOKyMeHTaumnemn

Yutatb 1 MHTEepnpeTnpoBaTb Tpe6OBaHI/IF| CUCTEMHOIro ypoBHA, CI'IeLI,I/I(bMKaLI,I/II/I,
OOKyMeHTauuko no pa3pa60TKe 1 BHEOPEHUo

Monb3oBaTtbcst cneumann3mpoBaHHbIMU cucTemMamm BbICOKOYPOBHEBOW
BepuurKaLmm 1 MogenupoBaHms

Heobxoanmble 3HaHMSA | TEXHUYECKUIA aHTNIUACKUIA A3bIK

C# v ckpunTOBbIE A3bIKK

OCHOBbI CUCTEMHOIO NPOEKTUPOBAHNA MUKPOIJTEKTPOHHbIX yCTpOVICTB

MeToabl cMcTeMHon BepudUKaLum 1 KOHTPONS

Ipyrve :
XapaKTepUucTtukun

3.1.4. TpypoBas dyHKUMSA

OnpepneneHue Habopa 6noKoB, peanusyembix B
BMAe annapaTtHow YacTu, u Habopa 6roKoB, YpoBeHb
peanuayemMblix B Buae nporpamMmmMHoONn 4actu Koa A/04.7 | (nopypoBeHb) 7
(pa3buenne CHK Ha annapaTtHyto 1 KBanudukauum
NporpamMmmHyo 4acTm)

HawnmeHoBaH
ve

3anmcTBOBaHO U3
opurnHana

[NpoucxoxaeHne

TPYAOBOW OYyHKLMK Opururan X
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Koga PermnctpaunoHHbIn HoMep
opuvruHana npoeCccMoHanbLHoOro
cTaHgapTa

Tpynoeble gevictBust | PazbueHne CHK Ha annapaTHylo U NPOrpamMMHYyH YacTu

PaspaboTka cneuyundumkarmm annapatHon yactu CHK

PaspaboTka cneundmkaumm nporpammHon yactu CHK

Heobxoanmele PaboTaTb ¢ gokymeHTaunemn
YMeHus

Yutatb M MHTepnpeTMpoBaTb TPeGOBaHUS CUCTEMHOIO YPOBHS, crieuuduKauum,
AOKYMeHTaLuuto no pa3paboTke 1 BHEAPEHUIO

Monb3oBaTtbcA cneunannanmpoBaHHbIMK cuctemamu BbICOKOYPOBHEBOM
BepudmrKaLMmn 1 MoaeNMpoBaHus

PaboTtaTb C TEXHU4ECKMMU 1 NPOrPaMMHbIMU CPEACTBaMU peanusaumm npoLeccos
NPOEKTUPOBAHMS

Apyrve -
XapaKTepPUCTUKM

3.1.5. TpynoBas pyHKUMS

HavmenoBaHme gﬁg;:(e)fowa apxuTekTypbl Bcelt CHK Ha 0CHOBE CIOXHOMYHKLIMOHAbHBIX Kon AO5.7 Z;:;:;);éggﬁapoaer—lb) 7
MpowncxoxaeHne 3anmcTBoBaHO 13
P AL OpurnHan X
TpyaoBou (byHKLI,I/IM opuruHana
Kopg PernctpaunoHHbIn Homep
opurnHana npodeccnoHanbLHoro
cTaHpapTa

TpynoBble gencteua | OnpegeneHne  cocTaBa  CrIOXHOMYHKUMOHAnNbHLIX — 6rokoB  (CP-6nokoB)
annapatHou Yyactn CHK

OnpepeneHne coctaBa CP-6nokos nporpammHon Yactm CHK

OnpegeneHune cneundukaumm opurnHansHom Yactn CHK

PaspaboTka apxutekTypbl annapaTtHoi Yactu CHK, BBegeHne CMCTEMHOM LUNHBI

Heobxoaumble PaspabatbiBate C®-6nokn CBUC, BbinonHsilowmne 3afaHHyto  QYHKUMIO, U
yMeHus 3afjaHHbIN HTepdenc obMeHa gaHHBIMU C CUCTEMOM

PaspabatbiBaTb MOCTbI ANA  COeAMHEHMS  YCTPOMCTB C  pasfMYHbIMU
WUHTEepdericaMm ”n paboTallmMx Ha pasnMyHbiX 4YactoTax, BepuduuMpoBaTb
paspabartbiBaembii CP-6nok, gobmBasicb Mpu 3TOM NPUEMIIEMOM  MOSHOTHI
TecTupoBaHus, BepuduumnpoBatb CP-010Kk CTOpOHHEN GUPMbI, NOCTaBNAEMbI
KaK YepHbIN ALUK, KaK JTIOKanbHbIMU TECTaMU, TaK U B COCTaBe CUCTEMbI

KoHcynbTaHTINIOC
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BnageTtb nHctpymeHTapuem ana paspabotkm CP-6nokos, Bkrvawwmm B cebs
METOLONOrMI0 TECTUPOBAHUS C UCMONb30BaAHMEM OOBLEKTHO-OPUEHTUPOBAHHOIO
asbika SystemVerilog, BepudukaunoHHon 6nbnmotekn OVM u cpencte aHanmsa
NMOKPbLITUSA TECTOB

Heobxoanmble 3HaHUSA | TEXHUYECKUA aHTTIMNCKUIA A3bIK

Tunosble apxutekTypbl CHK, mapwpyT npoektupoaHus CHK 1 ponb C®-6nokos B
MapupyTe npoektupoBaHust CHK, ocobeHHocTn pa3paboTku CP-6nokoB n Mmetoabl
uHterpaumm Co-6nokos B CHK, metoabl Bepudmkaumm CO-6nokoB Ha atane wmx
paspaboTku 1 npu nHterpaumm B CHK

Apyrve -
XapaKTePUCTUKM

3.1.6. TpypoBas dyHKUMSA

MpoBeneHne Bepudurkaumm paspaboTaHHoro YpoBeHb (NoaypoBeEHb)
Haumeroeanue apXUTEKTYPHOIO peLleHus Ko Al06.7 KBanudukauum 7
MMCTBOBAHO U
|‘|p0l/|CX03K,EI,€HI/IG OpuruHan X 3anmMcTBOBaHO 13
TPYLOBOW OyHKLIMM opurnHana
Kog PernctpaumnoHHbIn Homep
opuruHana npodeccnoHansHoro
CTaHOapTa

TpyooBble geicTBus Pa3paboTka TpaH3aKUMOHHbLIX BbICOKOYPOBHEBbLIX MOAENel KOMMOHEHTOB BCel
CHK

MopenupoBaHve TpaH3aKLMOHHOW BbiCOKOypoBHeBOW mogenu CHK metogamu
KOMMbIOTEPHOIrO MOAENMPOBaHMUS

AHanus pesynbTaToB MOAENUPOBAHUS UM BHECEHUE W3MeHeHWn B Habop
annapaTHbIX U NPOrpamMmmHbIX GrOKOB

OueHKa KOpPeKTHOCTY BbIGpaHHOIO apXMTEKTYPHOIO peLleHuns

Heobxoanmble ymeHus | Bepudpmumposats paspabaTtbiBaembin CP-6nok, gobuBascb npu  3TOM
npuemMnemMon MOSHOTbl TeCTUpoBaHus, BepuduumpoBaTb C®-6roK CTOPOHHEN
OUPMbI, NOCTaBNAEMbIN KakK YEPHbIA AWK, JOKanbHbIMWU TecTaMu M B COCTaBe
cucTeMbI

Brnagetb nHctpymeHTapuem gnsa paspabotkm CP-6nokos, Bkrovarowmm B cebsi
MEeTOZO0rM0 TeCTUPOBaHMsA/BepudmkaLmm

Heobxoanmble 3HaHMA | TEXHUYECKUIA aHTIIMCKUIA A3bIK

MeToabl Bepudukaumm CP-6nokos Ha atane nx pa3paboTkm U Npu MHTErpaunm B

CHK
Opyruve -
XapaKTepucTtukn
KoHcynbTaHTINIOC
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3.1.7. Tpynosas dyHKUMSA

HanmeHoBaHne

Pa3paboTka obLien koHuenumm TectnpoBaHust CHK,

YpoBeHb (NOAYPOBEHb) 7

[NpouncxoxaeHne
TpyaoBoun chyHKLUMN

BKIOYasa paspaboTky TECTOBbIX BEKTOPOB U Kog A/07.7
KBanuoukaumum

cTpaTeruio KpUcTanbHOro TECTUPOBaHUS

3anmcTBOBaHO U3

Opwurunan X
opurMHana
Kog PerncrpaumoHHbIin Homep
opuruHana npodgeccnoHansHoro
cTaHgapTa

Tpynosble oencTeus

OnpegeneHue metogoB Bepudukaumm annapatHon yactm CHK n nporpammHbix
cpencTB Bepudmkaumm

Paspa60TKa TECTOBOro nnaHa U3genusi U ero COCTaBHbIX YacTen

PaspaboTka HabopoB TECTOBLIX BEKTOPOB ANs Bepudmkauum annapaTHOM 4acTu
CHK

PaspaboTka o6Lleli cTpaTerum u anroputma KpWUCTanbHOrO TECTUPOBaHUS W
BepudmrKaLmm Ymna

OueHka BO3MOXHOCTU M HEOOXOAMMOCTM BBEAEHNSA B annapaTtHyr 4acTb ©6nokos
caMoTeCTnpoBaHnA

Heobxoanmble ymeHus

lMonb3oBaTbCcs cucTemMamMum NPoOrpamMmMHON BepumKaLmm N TeCTUPOBaHUS

Heobxoanmblie 3HaHMA

TexHn4yeckuin aHrmMNCKNM A3bIK

MeTtoabl Bepudmkaumm annapatHon 4Yactm CHK u nporpaMmmHbie cpeacTBa
Bepudmkaumm

npl/IHLl,l/II'IbI NMOCTPOEHNA TECTOBbLIX BEKTOPOB U MOJIHOTbI NOKPbITUA TEeCTa

B0O3MOXXHOCTM NPOMBILLNIEHHOTO TECTOBOIO 060PYAOBaHNSA

Ipyrve
XapaKTepuUcTtukun

3.1.8. TpypoBas dyHKUmMSA

YpoBeHb
PaspaboTka TexHn4eckoro 3agaHus Ha

HaumeHoBaHue NPOrPaMMHYI0 1 annapaTHyio Yactit CHK Koga A/08.7 | (nogypoBeHb) 7

KBanudukaumnm
I'Ipomcxozkp,el-u/le Opurinan X 3anmcTBOBaHO 13
TPyAoBOn hyHKLUN opurnHana
Kon PernctpaunoHHbIn Homep
opvrmHana npodeccnoHanbHOro
cTaHgapTta

KoHcynbTaHTINIOC
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TpynoBble geicTBus OnucaHue Gnok-cxembl, anroputma yHKLMOHUPOBAHUS U LUMKIOrpaMMbl paboThbl
CHK c packpbiTueM paboTbl ee OTAenbHbIX Y3rnoB, BKMoYas BpeMEHHble
avarpamMmbl, NPeAnoXeHUs Mo UX peanusauun annapaTHbIMU UK NPOrpamMMHbIMU
MeTodamMu

OnucaHve noBedeHYeckUX MoAenem oTaeNnbHbIX LUGPOBLIX Y3MOB U BCen
undposon 4actm CHK B UenoMm, OnucCbiBalOWMX (QYHKUMM U BpPEMEHHbIE
COOTHOLLEHUs1 6e3 NPMBA3KM K KOHKPETHOWM TexHonormdeckon peanmsaumm CHK

OnuncaHne HabopoB hyHKLMOHAmMbHbIX TECTOB, HEOOXOAMMBIX Ans Bepudmkaumm
norunyeckon mogenu CHK

PaspaboTka TexHuyeckmx TpeboBaHWA K pa3paboTke aHanoroBbiX U
aHanoro-undposbix y3nos CHK

Heobxogumblie ymeHus | OcbopmnaTb pesynbTaTtbl UCMbITaHUMI noBedeHdeckon mogenu CHK w/vnm ee
MaKeTa Ha OTAENbHbIX MUKPOCXEMaXx, OTpaXKaloLue COOTBETCTBUE apXUTEKTYPbI U
anroputma CHK TpeboBaHUsAAM NepBUYHOrO TEXHUYECKOro 3agaHuns

Bepnduumposatb paspabatbiBaembii  CO-6nok, pobuBasicb npu 3TOM
npUemMnemMor MNonHoTbl TecTupoBaHusi, Bepuduumpoate C®O-OM0K CTOPOHHEN
PUPMBbI, MOCTABNSEMbIV KaK YEPHbIA SALLMK, KaK foKanbHbIMA TecTamu, Tak U B
COoCTaBe CUCTEMbI

PaspabaTbiBaTb MeTOAMYECKME U HOPMaTWMBHbIE MaTepuarnbl, TEeXHUYECKYHo
OOKYMEHTaUMo, a Takke NpearioXeHnss M MeponpusTUS Mo  OCYLLECTBIIEHUHO
pa3paboTaHHbIX MPOEKTOB U NporpaMm

MpoBOAUTE  TEXHUKO-3KOHOMMYECKUA aHanu3, KOMMMekcHO 060CHOBLIBATb
NpUHUMaeMble U peanu3yemble peLLeHns, U3bICKMBaTb BO3MOXHOCTU COKpaLLeHUs
UMKna BbINOMNHeHUst paboT, copdencTBoBaTb  MNOArOTOBKE  Mpouecca  MX
BbINOMHEHUsi, obecneYyeHnio  HeobXoaMMbIMK TEXHUYECKUMMU JaHHbIMN,
MaTepuanamm n o6opyaoBaHUEM

Heobxoanmble 3HaHUSA Tpe6OBaHI/IFI K Oq)OpM.I'IeHMI'O TEXHNYECKON OOKyMeHTauumn

TpeboBaHMsA eguHOM CUCTEMbI KOHCTPYKTOPCKON aokymeHTauun (ECKL)

MpaBuna BbINONHEHUS YepTexXel cornacHo TpedoeaHnam ECKI

TpeboBaHMA MHOW HOPMATMBHOW JOKYMEHTaLnn

TexHnYecknun aHrMMNCKNN A3bIK

Opyrve -
XapaKTepI/ICTI/IKI/I

3.2. O606LeHHasn TpygoBas yHKUMSA

HavnmeHoBaHu | PaspaboTka CUHTE3NpUrogHoOro onncaHus ypoBHS Ko B YpoBeHb 7
e perncTpoBbIX nepeaad A KBanudukaumum
[NpoucxoxaeHne 3
z anMCTBOBAHO U3
0606LIJ.6I-1HOI/I Opwurunan X opUrMHana
TPYAOBOW OYyHKLMK
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"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B
061acTn NpOeKTUPOBaHMW...

Kog PerncrpaumoHHbIin Homep
opuruHana npodeccnoHarnsLHoro
cTaHpapTa

Bo3amoxkHble
HanmeHoBaHUS
[JOMmKHOCTEN

Beaywun nHxeHep
["MaBHbIN KOHCTPYKTOP
TexHuyeckun gnpexkTop

TpeboBaHusa Kk
o6pas3oBaHuio n
oby4eHunto

Bbiclee obpasoBaHue - MarucTpaTypa
PekomeHayeTcsa fononHMTenbHoe npodeccroHansHoe obpa3oBaHue -
MporpamMMbl NOBLILLEHWSI KBaNUUKaLmm

TpeboBaHMs K ONbITY
npakTuyeckon paboTol

He meHee naTtu net

Ocobble ycrioBus
Jonycka kK pabore

MpoxoxaeHne oba3aTenbHbIX NPeABaPUTENbHBIX (MPY MOCTYNIEHNUM HA
paboTy) 1 Nnepnognyecknx MeguLNHCKMX OCMOTPOB (0BcnenoBaHui), a Takke
BHEOYepeaHbIX MeOULIMHCKUX OCMOTPOB (06crnenoBaHuin) B yCTaHOBEHHOM
3aKOHOAATENbCTBOM nopsiake, obyveHne TexHnke 6e3onacHoCTH

[ononHutenbHble XapaKTepucTtukumn

HanmeHoBaHuve Koa HanmeHoBaHue 6a3o0BoN rpynmnbl, 4OMKHOCTU, NPOdeccumn unm
OOKyMeHTa crneunanbHOCTH
OKS3 1222 PykoBogutenu cneunannanpoBaHHbIX
(Npon3BOACTBEHHO-3KCMyaTauNOHHbIX) Noapa3geneHun (cnyxo) B
NMPOMBbILLITEHHOCTU
1237 Pykosoautenu nogpasgeneHun (cnyx6) Hay4YHO-TEXHNYECKOro
pa3BuTHS
2132 MporpammucTl
2144 VHxeHepbl-3NeKTPOHUKA, UHXXEHEPLI MO CBA3M U NPMBOPOCTPOEHMID
EKC ["MaBHLIN KOHCTPYKTOP
HavanbHuK TexHMYeckoro otaena
OKCO 210100 ONEeKTPOHMKA Y MUKPOSTEKTPOHUKA
210200 [MpoekTupoBaHue 1 TEXHONOMNS ANEKTPOHHbIX CPEeACTB
210600 HaHoTexHonorus
230100 WHdopmMaTuka 1 BbluMCNNTENbHAsA TEXHUKA
240306 Xumunyeckas TEXHONOrMS MOHOKPUCTANsoB, MaTepUanos 1 n3genui
3NEKTPOHHON TEXHUKM

[okyMeHT npepoctasneH KoHncynbranTntoc
[ata coxpaHeHus: 20.01.2016

3.2.1. TpynoBas pyHKUMS

| | Kon B/01.7 ,T\
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HaumeHoBaHu | PaspaboTka getansHoro nnaHa sepudukauum Z‘I%OBeleeHb)

e dyHKUMOHanbHoro onvcanmsa CHK AYP

KBanudukaumum
I'Ipomcxozmeme OpuruHan X 3anmcTBOBaHO U3
TpyaoBoun chyHKLMN opuruHana
Kopn, PerncrpaunoHHbIn
opurnmHana HOoMep
npodeccnoHanbHOro
cTaHgapTa

Tpyaosble genctBus | PaspaboTka geTanbHOro onucaHus crtpatermn Bepudukaumm BCEro Npoekta U
OTAENbHbIX ero Yacrteun

Pa3pa60TKa OeTanbHOro onncaHna TeCTtoBOro OKpy>XeHnda n Cnncka KOMMOHEHTOB
TECTOBOIO OKPYXeHUA

Pa3paboTka cnucka TECTOB C OLIEHKOW MX CIIOXHOCTM M NMOSTHOThI

Paapa60TKa perpeCCMOHHOVI mMoaenn TectupoBaHuA, MexaHun3Ma U CueHapueB
perpeccnoHHOro TectnpoBaHmnd

OnpepeneHve yCroBuii, 03Ha4YarLLMX OKOHYaHWe npouecca Bepudukaumum

HeobGxogumble Pa3pabaTbiBaTh U NOAAEPXKMBATb CUCTEMHbIE TECTbl UM FeHepaTopbl TECTOB Ans
yMeHUsi (hYHKLMOHANBHOIO TECTUPOBAHUS NMPOoeKTa

Pa3pa6aTbIBaTb n nogaepXxmeatb cpencrtBa aBTOMatu3auuMm 3anycka TeCTOoB U
pPerpeccnoHHOro TectnpoBaHmnA

OcyuwlecTBnaTb BeAeHMe OBHapy>XeHHbIX OeeKToB B CUCTEME OTCMEXUBAHUSA
oLmnooK

Heobxoanmble 3HaHMSA | TEXHUYECKUIA aHTTUNCKUIA A3bIK

Tunosble apxuTtekTypbl CHK, MmapLupyT npoektupoBaHuns CHK u ponb C®-6rnokos B
MapLupyTe npoektupoBaHnsa CHK

OcobeHHocTn paspaboTkm CP-6nokoB n metoapl nHTerpauun Co-6nokos B CHK

MeToapl Bepudukauum CP-6rokos Ha aTane ux pa3paboTku U NpU UHTerpaumm B
CHK

bynea anrebpa n anemeHTHasa 6a3a LMPOBLIX MHTErpanbHbix cxem (UC)

LindbpoBas MMKpOCXeMOTEXHUKA

Lpyrve -
XapaKTepucTukn

3.2.2. TpypoBas pyHKUMS

Pa3paboTka yHKLMOHaNbHOro onucaHust LMpoBbix 6okoB YpoBeHb (NoaypoBeHb)
HaumeHoBanue annapaTHow Yactn CHK Koa B/02.7 KBanudukauum 7
KoHcynbTaHTINIOC
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MpoucxoxaoeHue
TpyaoBoOun chyHKLMN

3anmMmcTBOBaHO U3

urnHan X
Op a opuruHana
Kog PernctpaunoHHbIn
opuruHana Homep
npoceCccuoHansHoro
cTaHgapTa

Tpynosble oencTeus

OnpepeneHune ctunei onucaHus LMpoBbIX 6rTOKOB U BbIGOP SI3bIKOB OMNMUCaHUS
annapartypsbl (Verilog, VHDL, SystemVerilog)

PaspaboTtka RTL-onucanus undpposbix 6roko CHK

Pa3paboTka TecToBbIX Bo3gencTaum ansa sepmdpukaumm RTL-onncannsa umndposbix
onokos

HeobGxoaumble ymeHus

AHanUTUYEeCKN CUHTE3NPOBaTb LNGPOBbLIE YCTPOIUCTBA

Bnagetb cpegctBamu CAlP ans pasnmMyHbiX METOLO0NOMMIN CUHTE3a

Heobxoaumble 3HaHUs

TexHn4yecknn aHrmMNCKNn A3bIK

MeTogonorms n maplpyT NPOEKTUPOBaAHUSA LIMAPOBLIX CXEM, OCOBGEHHOCTU
NPOEKTUPOBAHMUS CUCTEM MO HAHOMETPOBbLIM TEXHOMOrMYECKMM  HOpMam,
COBpEMEHHbIe MeTO bl NPOEKTUPOBAHUS LIMPPOBLIX CUCTEM

OcHoBHble 3aaaun atana yHKLMOHANbHO-NIOMMYECKOro NPOEKTUPOBaHNS U CBA3b
3TOro aTana ¢ Apyrumun atanamu B obwiem mapLupyTte npoektmposaHus bUC

OcHoBHble hOpMbI NPeACTaBNEHNs NTOFMYECKUX (PYHKLUMIA, @ Takke UHXEHEPHbIE U
MaLLMHHbIE anropuTMbl 1 METOAbl UX MUHMMMU3AUUM W MOCMNEAYLWero cuHTesa
NOrnYecknx cxem B 3agaHHOM bubnuoteyHom 6asuce

Bynesa anrebpa v anemeHTHas 6a3a umdposbix NC

LindpoBasa MmkpocxeMoTexHUKa

Apyrue
XapaKTepucTUKu

3.2.3. TpypoBas gyHKUMS

MO,CLeI'IVIpOBaHI/Ie d)yHKLI,VIOHaJ'IbHOFO onuncaHua ¢ ucnosnb3oBaHUemM

YpoBeHb (MoaypoBeHb)

i

HaumeHoBaHMe | o ornamm coBLITMIHOTO W (1) BPEMEHHOTO MOAENMPOBaHUS! Koa B03.7 KBanudukaLmm
3anmcTBOBaHO U3
I'Ipomcxozk,u,eHme OpuruHan X
TPYLOBOW OyHKLIMM opurmHana
Kog PernctpaunoHHbIn
opuruHana HoMmep
npodeccnoHanbHOro
cTaHgapTa

KoHcynbTaHTINIOC

www.consultant.ru
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TpynoBble gencTems MopgenupoBaHne pas3paboTaHHOrO (YHKLMOHANbLHOrO OMUCaHWs cpeacTBamm
CAINnP

AHanu3 1 cpaBHEHME pe3ynbTaToB MOAENMPOBaHMS (DYHKLMOHANBHOMO ONncaHus
C 3TanoHHbIMK pe3yrnbTaTamn MoAenNMpPoBaHNa NoBeaeHYecKon Modenu

Koppekuusi pyHKLMOHaNbHOro onncaHns LM poBbIX GrOKoB

Heobxogumbie ymeHuns |dopmynupoBatb 3agadvm  (PyHKUMOHaNbLHON W BpeMeHHOW  Bepudumkauuu
NorM4yecknx cxem n pyHKUMoHanbHbIX 6110KoB

npaKTVI‘-IeCKVI NMPUMEHATb NHXEHEepPHbIe mMeToObl JIOrm4eckoro  cuHTesa
NPON3BOJIbHbLIX KOMOWHALMOHHLIX M TUMOBbIX NMOCEA0BAaTENBbHOCTHBLIX CXEM

npOBO,DMTb MaLllMHHbIE 3KCNepuMeHTbl C UeJiblo OLUEeHKU d)yHKLI,MOHa.I'IbeIX n
BPEMEHHbIX XapakKTepPUCTUK JTOTM4YECKNX JTEMEHTOB U (byHKLI,I/IOHaJ'IbeIX ©nokoB

Heobxoonmble 3HaHMA | TEXHUYECKUIA aHTTIMACKUIA A3bIK

anIHLI,l/IﬂbI d)YHKLI,VIOHI/IpOBaHI/IFl N yCInoBUA NMPaKkTU4eCckoro npuMeHeHuna 0a30BbIx
JIOTM4YeCKnxX JIJieMeHToB U (byHKLI,VIOHaJ'IbeIX ONOKOB  KOMOMHAUMOHHOW U
nocrnenoBaTesIbHOCTHOM FIOTUKN

OCHOBHbIE anropuTMbl, UCMNONb3yeMble Ha dTane QyHKLUMOHaNbHO-NOrMYecKoro
npoektnpoBaHna BUC, a Takke MeToabl OUEHKA WX BbIYUCAUTENBHOWN
3(pPEKTUBHOCTU N TOYHOCTU UCMONb3YEMbIX B HUX MOZENew

Lpyrve
XapaKTepUCcTukun

3.2.4. TpygoBaa yHKUMNA

YpoBeHb
HaumeHoBaH | MogenupoBaHue pa3paboTaHHbIX LMdPOBbIX
ve OroKoB B COCTaBe BCEW CUCTEMbI B LIENOM Koa B/04.7 | (nonyposeHs) 7
KBanMdukaumm
MMCTBOBAHO U
I'Ipomcxoz«,ueHme Opuruman X 3anMcTBOBaHO U3
TPyAoBON doyHKLMN opurmHana
Kopn PerncrpaunoHHbIn Homep
opurmHana npodeccnoHarnbHOro
cTaHgapTa

TpynoBble gencTeums BcTtpavBaHve mogenu undposoro 61oka B 06Lyto noBegeHYeckyo Modenb BCew
CHK

Paspabotka HabGoOpOB TECTOBLIX BO3AEWCTBWMA, aHANOIMM4YHbIX  TECTOBbLIM
BO3ﬂeI7ICTBI/IF|M CUCTEMHOro ypOoBHA onncaHuaA

MopenvpoBaHue paboTbl GMOKOB B COCTaBe BCEW CUCTEMbI Ha KpucTanne
cpeactBamu CAIP

Heobxoanmblie yYMeHUA HDOBOAMTI: MallNHHbIE 3KCNEPUMEHTbl C LENblo OLEHKN q.)yHKLI,MOHaJ'IbeIX n
BPEMEHHbIX XapakTepPUCTUK JTOTM4YECKNX IITEMEHTOB U d)yHKLI,I/IOHaJ'IbeIX OnokoB B
COCTaBe BCEel CUCTEMbI Ha Kpucrtarnne

KoHcynbTaHTINIOC
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WHTepnpeTnpoBaTh  pesynbTatbl  MOLENMPOBaHUS B  COOTBETCTBMU C
nocTaBfieHHON 3aga4en

Heobxoanmble 3HaHusa | MeTtoabl NMPUMEHEHUS TUMOBOW CUCTEMbI Jlormveckoro mopenupoBanns UC un
CUCTEM Ha KpucTanne

TexHn4yeckun aHrmMMNCKNIM A3bIK

Lpyrve -
XapaKTepucTukn

3.2.5. TpynoBas pyHKUMS

HanmeHoBaHwve |[lMpoBeneHne nporpammHo-annapaTHon Kog B/05.7 |YpoBeHb 7
Bepudmkaummn CHK (nogypoBeHb)
KBanudukauum

MpouncxoxaeHue OpwuruHan X 3anmcTBOBaHO U3

TpyooBon OyHKUMN opuruHana

Kopn PernctpaunoHHbln Homep
opuruHana npodeccuoHanbHoro
cTaHgapTa

TpynoBble gencteua | MogenupoBaHne cOBMECTHON paboTbl NporpaMmMHon 1 annapatHon yacTten CHK

AHanns B3anmoOencTBMa  Mexay  LWMHHO-PYHKUMOHANbHOW  MOAEenbio  U”
nporpaMmHbIM obecnevyeHnem kak Habop KomaHg Anist npoleccopa

YcTpaHeHue npobnemHbIX cuTyaumn

Heobxoaumble ymeHus | PaspabaTtbiBaTb 1 NogaepXunBaTh TECTbI M reHepaTopbl TECTOB A9 MPOrpaMMHON
W annapaTHoOn BepudurKaLmm npoekTa

PaspabatbiBaTb U noggepkvMBatb cpeAcTBa aBTOMaTM3auuKM 3anycka TeCcTOB WU
Bepudukaumm

OTcnexunBaTb N YCTPaHATL OLIMOKN U AedeKTbl CUCTEMBI

Heobxoanmble 3HaHMSA | TEXHUYECKUIA aHTNIUACKUIA A3bIK

MeTogonornsi COBMeCTHOM BepudmkaumMm nporpaMmMHOM M annapaTtHOM YacTen

CHK
OcoBeHHOCTM peanusauMu  NPorpaMMHOrO WM annapaTHOro  UCMOSHEeHUs
Co-6nokos

[pyrve -

XapaKTepUCTUKM

3.2.6. TpypoBas dyHKUMSA

HaumeHoBaHue | PaspaGoTtka u mogenupoBaHue TECTOBOrO BO3AENCTBUS U TECTOBOrO Kon B/06.7 YpoBeHb (NoaypoBeHb) 7
BeKTopa Ha pyHKUMOHarbHble 6roku KkBanudmkaummn
KoHcynbTaHTINI0C
Yy www.consultant.ru Crpanvua 18 u3 40

HafeXxHasa npaBoBan noaAepXXkKa


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

Mpukas MuHTpyaa Poccnn ot 11.04.2014 N 241H

"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B [JokyMeHT npepocTaBneH KoHcynbrauTlnroc

061acTn NpOeKTUPOBaHMW...

[ata coxpaHeHus: 20.01.2016

[NpouncxoxaeHne Opurnnan X 3anmcTBOBaHO U3
TpyaoBoun chyHKLUMN opurmHana
Kog PerncrtpaunoHHbIn Homep
opuruHana npoceccuoHanbHOro
cTaHgapTa

BXOAbl paccMaTpMBaeMoro ycTpoiicTea

prﬂ,OBbIe nencTeus AHanus kogoBoro NOKPbITUA, obecneunBaroero BO3MOXHOCTb KONMYECTBEHHOW
OUEHKKN (pyHKLJ,I/IOHaJ'IbHOI'O NOKPbITUA TOro WM KMHOro Tecrta, 3agaBaeMoro Ha

MogaenuposaHue C y4eTOM YTBEPXOEHUI

cocTaBe BCel CUCTEMbI Ha Kpuctanne

Heobxogumele MpoBOONTE MAaLUMHHBIE 3KCMEPUMEHTbLI C LEnblo OLUEHKN (YHKLUMOHAMNbHBLIX U
yMeHMsi BPEMEHHbIX XapaKTEePUCTUK JTOTMYECKMNX SNTEMEHTOB M (PYHKLMOHASBHBLIX 6rOKOB B

MOCTaBIIEHHON 3aJa4en

MHTepﬂpeTleOBaTb pe3ynbTaThbl mMmoaenmpoBaHuA B cooTBETCTBUMN C

Heobxoanmble 3HaHMSA | TEXHUYECKUIA aHTTTUNCKUIA A3bIK

MeToauMKM NOCTPOEHNSA TECTOBLIX BO34ENCTBUA N OLEHKN UX MOMHOTHI

Iipyrve :
XapaKTepUCTukun

3.3. O6obLeHHasa TpygoBas pyHKUUS

HaumeHoBaHu | CuHTE3 noruyeckor cxembl B 6a3nce BbIGpaHHOWM TEXHOMOMMYECKOW Kog C | YpoBeHb kBanudukauum | 7

e 61bnMoTeKN Ha OCHOBE 3a4aHHbIX BPEMEHHbBIX U (PU3n4eckux
OrpaHUYeHNI C UCMONb30BaHMEM CPELCTB aBTOMaTU3MPOBAHHOTO
NMPOEKTMPOBAHNS

MponcxoxgeHne Opwurunan X 3anmcTBOBaHO U3
0606LLEeHHON opurnHana
TPYAOBOW hYHKLMK

Koa PernctpaumoHHbIn Homep
opurnHana NpodeccUoHarnLHoro
cTaHpapTa

BoamoxkHble Begywun nHxeHep
HanMeHoBaHus [(NaBHbIN KOHCTPYKTOP
OOIMKHOCTEN TexHn4ecknn gmpexTop
TpeboBaHusa Kk Bobicwee obpasoBaHue - marnctpartypa
obpasoBaHuio 1 JononHuTenbHble NpogeccrMoHanbHble NPorpaMmbl - NPOrpaMmbl NOBbILLEHNUS
oby4eHunto kBanudukaumm, nporpammMbl NpoecCcnoHanbHon NnepenoaroToBku
TpeboBaHus K ONbITY He meHee natn net
npakTuyeckon paboTbl

KoHcynbTaHTINIOC

www.consultant.ru
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Mpukas MuHTpyaa Poccnn ot 11.04.2014 N 241H

"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B [JokyMeHT npepocTaBneH KoHcynbrauTlnroc
obnacTn NpoeKkTUpoBaHM. .. [laTa coxpaHerus: 20.01.2016
Ocobble ycnosus MpoxoxaeHne obsasaTenbHbIX NpeaBapuUTenbHbIX (NPY NOCTYNNeHMn Ha paboTy)
ponycka k pabote 1 Nepvoanyeckux MeaMUMHCKNX OCMOTPOB (06cneaoBaHuii), a Takke

BHeo4epeaHbIX MEONLMNHCKNX OCMOTPOB (o6cne,u,03aHv||7|) B YCTaAHOBJIEHHOM
3aKoHOA4aTeNIbCTBOM NopLdnke, o6yquMe npasunam oxpaHbl Tpyaa

JononHutenbHble XapaKkTePUCTUKK

HanmeHoBaHue Koga HanmeHoBaHve 6a3oBow rpynmbl, 4OMKHOCTU, Npodeccnm unu
AOKyMeHTa cneumanbHOCTH
OK3 1222 PykoBoauTenu cneumannanpoBaHHbIX

(NpoM3BOACTBEHHO-3KCNITyaTaLMOHHbIX) nogpasgeneHun (cnyxo) B
NPOMbILLITEHHOCTU

1237 PykoBoautenu nogpasgeneHun (cnyx6) Hay4YHO-TEXHUYECKOTO
pasBuTUS
2132 MporpamMmmucTsI
2144 VH)XeHepbI-3NEKTPOHUKN, MHXEHEPDI MO CBA3N 1 MPUOOPOCTPOEHNIO
EKC - ["MaBHbIN KOHCTPYKTOP

- HavanbHMK TeXHU4eCcKoro otaena

OKCO 210100 OneKTPOHUKa Y MUKPOINEKTPOHMKA
210200 MpoeKkTMpOBaHUE U TEXHONOMNSI SNEKTPOHHBLIX CPEACTB
210600 HaHoTexHonorus
230100 WHopmaTuka n BeluMCNINTENBbHAsS TEXHUKA
240306 Xnmunyeckas TEXHONOMMSA MOHOKPUCTANMIOB, MaTepuanos 1 U3genui

AN1EKTPOH HOWN TEXHUKMK

3.3.1. TpynoBas pyHKUMS

HanmeHoBaH | PazpaboTtka Habopa orpaHuyeHnin Ha npouecc | Kog C/01.7 |YpoBeHb 7
ne CUHTE3a (nogypoBeHb)
KBanudvkaunm
MpoucxoxaoeHve OpurmnHan X 3aMMCcTBOBaHO 13
TPyaoBOW OYHKLUMN opvrmHana
Kon PerncrpaunoHHbln Homep
opuruHana npoceccuoHansHoOro
cTaHgapTa

TpyaoBble AeCTBMSA Paspabotka Habopa ycnoBui UK OrpaHuMyeHuin,  HeobxoouMMbiX  Ansi
DYHKLMOHNPOBAHUSA CXEMbI

OnucaHne c UCnonb3oBaHUEM pa3p860TaHHbIX OrpaHI/I‘-IeHVIﬁ napamMmeTpoB
TaKTOBbIX, BXOAHbLIX N BbIXOAHbLIX CUTHaroB

KoHcynbTaHTINIOC
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Mpukas MuHTpyaa Poccnn ot 11.04.2014 N 241H

"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B

061acTn NpOeKTUPOBaHMW...

[okyMeHT npepoctasneH KoHncynbranTntoc

[ata coxpaHeHus: 20.01.2016

PaspaboTtka TpeboBaHUIM K OTAENbHBLIM NYTSAM UMK rpynnamM nyTen npoXoXaeHus
curHana

Heobxoanmble ymeHus

MHTepnpeTtnpoBaTb  pesysbTaTbl
nocTaBfieHHON 3agaden

mMogenmnpoBaHUA B COOTBETCTBUN C

npOBO,D,VITb MaLlMHHbIE 3KCNEepUMEHTbl C UeJibl0 OLUEHKU (*)YHKLI,VIOHaﬂbeIX n
BPEMEHHbIX XapaKTEPUCTUK JTIOTMYECKNX 3JTIEMEHTOB U (byHKLI,VIOHaJ'IbeIX ©nokoB B
COCTaBe BCeN CUCTEMBI Ha Kpucrtanne

Heobxoanmblie 3HaHMA

TexHn4Yeckuin aHrmMNCKNM A3bIK

MeTogonorna dyHKLMOHANbHO-OMMYECKOr0 CUHTE3a LMMPOBbLIX YCTPOUCTB
cpeactsamn CAIP

OFpaHVI‘-IeHVIﬂ, HaKnaabiBaeMbl€ Ha npouecc NTorm4eckoro CuHTe3a

Lpyrve
XapaKTepucTukn

3.3.2. TpynoBas pyHKUMS

HaumeHoBaHu | PaspaboTtka cnucka uenen B 6asuce Kog C/02.7 |YpoBeHb 7
e Bubnuoteku pabpukun-nsrotosutens CHK (nogoypoBeHb)
KBanudmkaumm
[NpouncxoxaeHne Opurnnan X 3anmcTBOBaHO U3
TpyaoBoun chyHKLUMN opurmHana
Kog PerncrtpaunoHHbIn Homep
opuruHana npoceccuoHanbHOro
cTaHgapTa

TpyooBble AencTBUSA

CuHTes cnucka uenen B 6asmce GMGNMOTEKN NpeanpuUATUS-U3rOoTOBUTENS 4duna
cpeactsamn CAIP

(DOpMMpOBaHI/Ie OT4eTOB O BpPEMEHHbIX, MOLWHOCTHbIX XapaKTepucTtukax
LI,I/I(prBOﬁ 4YacCcTu CUCTEMbI Ha Kpuctanne mnun CJ'IO)KHOd)yHKLIMOHaﬂbHOFO Onoka

Heobxoanmble ymeHus

[NpoBOAUTL CUHTE3 NOrMYECKUX CUCTEM 0e3 namaTn

npOBOHI/ITb CUHTES3 JTIOr'M4YEeCKNX CUCTeEM C NaMATbIO

BbINOSIHATL CMHTE3 NOMMYECKNX CXeM CO MHOTMMW BbIXOL4aMM

Heobxoanmblie 3HaHMA

TexHU4YecKkuin aHrmMNCKNM A3blk

MeTogonorna OyHKUMOHANbHO-NOMMYECKOr0 CUHTE3a UUdpPOoBbIX
cpeactsamn CAIP

YCTPOMCTB

Bynesa anrebpa n anemeHTHasa 6a3a undgposbix IC

CuHTes BPEeMEHHbIX JTOTMYECKUX CXeM. Cneumaanaﬂ noruvka

Iipyrve

KoHcynbTaHTINIOC

HafeXxHasa npaBoBan noaAepXXkKa

www.consultant.ru
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"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B

061acTn NpOeKTUPOBaHMW...

[okyMeHT npepoctasneH KoHncynbranTntoc
[ata coxpaHeHus: 20.01.2016

XapaKTepucTukn

3.3.3. Tpynoas pyHKUMS

HanmeHoBaH | MpoBeaeHne dhopmanbHoOm Koa C/03.7 |YpoBeHb 7
ne nornyeckon sepudukaumm (LEC) Ha (mogypoBeHb)

cooteeTcTBNE RTL-onncaHnsa cnucky KBanudukaumm

uenen
[NpouncxoxaeHne Opurnnan X 3anmcTBOBaHO 13
TpyaoBoun chyHKLUMN opurmHana

Kog PernctpaunoHHbIn Homep
opuruHan npodeccnoHansHoro
a cTaHgapTa

TpyooBble AencTBUSA

CpaBHeHme ncxogHoro RTL-onncaHus ¢ onucaHnem Ha YpOBHE Cnuncka uenen
C NMOMOLLbIO NMporpaMmmMHbIX METOO0B

Heobxoanmble ymeHuUst

Monb3oBatbea CAIMP byHKUMOHANBHO-NOMMYECKOro YPOBHS M nporpaMmmMamm
dopmansHon Bepudpumkaumm (LEC)

Heobxogumble 3HaHMSA

TexHUYecKuin aHrmMUNCKNN A3bIK

MeTogonorus (byHKLI,MOHaJ'IbHO-J'IOI'I/I‘-IeCKOFO CUHTE3a LIM(*)pOBbIX yCTpOVICTB

OcHoBbI 1 NpUHLMNbI opManbHOM Bepudmnkaumm LMdpoBoi annaparypbl

Opyrve xapakTepucTrKu

3.3.4. TpygoBasa yHKUMNA

HaumeHoBaH | PaspaboTka n BCTpanBaHue cpeactea Kog C/04.7 |YpoBeHb 7
ne OIS caMOoTeCTUPOBaHNA U (mogypoBeHb)
KpUCTanbHOro TeCTUpPOBaHUSA KBanudgukaumm
[NpouncxoxaeHne OpurnnHan X 3anmcTBOBaHO 13
TpyaoBoun cyHKLUUN opurmHana
Koa PerncrpaumoHHbIn Homep
opuruHan npodeccnoHansHoro
a cTaHgapTa
TpynoBble 4eNCTBUSA OnpepeneHne HeobxooMMOCTM  UCMOSb30BaHUS  BCTPOEHHBLIX  CPeacTB

TecTnpoBaHuda OOKOB CUCTEMbI Ha Kpuctanne

Pa3paboTka HabopoB TECTOBLIX BO3OENCTBUIA AN KPUCTANbHOrO TECTUPOBAHUS
n Bepudmnkaumnmn

Heobxognmble ymeHus

MpumeHsaTb MeToabl opraHm3aumm camoTtectupoBaHus B UIC n CHK

KoHcynbTaHTINIOC

www.consultant.ru
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"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B [JokyMeHT npepocTaBneH KoHcynbrauTlnroc
0bnacTn NpoeKTUpOBaHM. .. llata coxpaHerus: 20.01.2016

Pa3pa6aTblBaTb N NPUMEHATb CUCTEMbI BCTPOEHHOIO CaMoTeCTUpOBaHUA

CospgaBatb Ha60pb| TECTOBbIX BO34ENCTBMI OIS NMPOMBbILUIIEHHbIX TECTEPOB

Heobxoanmble 3HaHUSA TexHU4Yeckuin aHrmUNCKNN A3blK

MeTogonorms yHKLMOHANBHO-NIOMMYECKOTO CUHTE3a LMAPOBLIX YCTPONCTB
cpeactBamu CAIP

MeToaobl 1 cnocobbl NOCTPOEHNA BCTPOEHHbLIX TeCTOB n OGnokoB
camMmoTeCTnpoBaHuA

OcobeHHOCTM annapaTtypbl AN NPOMbILSIEHHOTO TecTupoBaHusa MC

Lpyrve xapakTepucTuku

3.3.5. TpygoBasa yHKUuA

HaumeHoBaH | MogenupoBaHue Nosly4eHHOro cnmcka Kopn C/05.7 |YpoBeHb 7
me uenewn uncpposon yactm CHK (nogypoBeHb)
KBanudukaumm
MpouncxoxageHue Opwurunan X 3anmcTBOBaHO U3
TPyaoBON OYHKLUMN opurmHana
Kon PernctpaunoHHbIn Homep
opuruHan npodeccnoHansHoro
a cTaHgapTa

Tpynosble oencTeus MogenupoBaHue paspaboTaHHOro cnmcka uenen cpegcresamm CAINP

MpoBepka  COOTBETCTBUS  pe3ynbTaToB  MoAenupoBaHus  TpeboBaHMSAM
OVHAMUYECKUX XapaKTepUCTUK, aHanuM3 noTpebnsaemMoil MOLLHOCTUM U  OLieHKa
nnowaan

BbinonHeHe BpeMeHHOro aHanmsa ¢ y4eToM pacCYMTaHHbIX 3afepXKek Ha OCHoBe
KOMMbIOTEPHOro MmoaenupoBaHus cpeactesamu CAlP

Heobxogumble ymeHus | [poBOAUTE MalUMHHbLIE SKCMEPUMEHTbI C LEmnbilo OLEHKUM (YHKLMOHAmbHBLIX |
BPEMEHHbIX XapaKTepPUCTUK MOMMUYECKMX SNEMEHTOB U PYHKLMOHAmNbHbIX 6MOKOB B
cocTaBe BCell CUCTEMbI Ha KpucTanne

MHTepnpeTnpoBaTb  pe3ynbTaTtbl  MOAENUPOBAHUS B  COOTBETCTBUM C
NMOCTaBIIEHHON 3aJa4en

Heobxoanmble 3HaHUA | TEXHUYECKUI aHTNMUACKUIA A3bIK

MeToabl NPUMEHEHUA TUMOBOW CUCTEMbI flormdeckoro mogenupoBaHus WC un
CUCTEM Ha KpucTanne

Ipyrve :
XapaKTepucTtukmn

3.4. O6obweHHasa Tpygosas PyHKUUS

KoHcynbTaHTINIOC
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Mpukas MuHTpyaa Poccnn ot 11.04.2014 N 241H

"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B [JokyMeHT npepocTaBneH KoHcynbrauTlnroc
obnacTn NpoeKkTUpoBaHM. .. [laTa coxpaHerus: 20.01.2016
HaumeHoBaH | PaspaboTka Tonomnormyeckoro Kog D YpoBeHb 7
ne onuncaHus Ha OCHOBE MOMYYEHHOTO KBanudmkaumm
cnucka Lenew ¢ yyetom Habopa
orpaHnyeHumn
[NpoucxoxaeHne Opwurunan X 3anmcTBOBaHO U3
0606LLEeHHON opurnHana
TPYAOBOW hYHKLMK

Kog PernctpaunoHHbIn Homep
opurMHan npodeccnoHansHoro
a cTaHgapTa

BoamoxxHble
HanmMeHoBaHUSA
[JOJKHOCTEN

BenyLuimm nHxxeHep
["MaBHbIN KOHCTPYKTOP
TexHnyeckunin gupekTop

TpeboBaHusa Kk
obpasoBaHuio u
0by4eHunto

Bbiclee obpasoBaHue - maructpaTtypa
PekomeHayeTcsa pononHutensHoe npodeccuoHansHoe obpasoBaHue -
nporpamMmbl NOBbILLEHNS KBanudukawmm

TpeboBaHus K ONbITy
npakTuyeckon paboTbl

He meHee naTtu net

Ocobble ycnosus
pgonycka kK pabote

MpoxoxaeHne 06s13aTenbHbIX NPeaBapUTENbHbLIX (MPY NOCTYNNEHUN Ha paboTy)
N Nepruoanyecknx MeAULMHCKUX OCMOTPOB (06cnenoBaHuin), a Takke
BHeoYepeaHbIX MeOULMHCKMX OCMOTPORB (00cnenoBaHuin) B yCTaHOBIEHHOM
3aKoHOAaTenNbLCTBOM MNopsiake, oby4eHne npasunam oxpaHbl Tpyaa

[ononHutenbHble XapaKTepucTtukumn

HanmeHoBaHue Kon HaumeHoBaHve 6a30BoW rpynnbl, OMKHOCTU, Npodeccun unm
OOKyMeHTa crneunansHOCTU
OK3 1222 PykoBoautenu cneumanmManpoBaHHbIX
(Npon3BOACTBEHHO-3KCMyaTaUNOHHbIX) Nogpa3generuin (cnyxo) B
NPOMBILLITIEHHOCTM
1237 PykoBoanTtenu nogpasgeneHun (cnyxo) Hay4HO-TEXHUYECKOro
pasBuTUA
2132 MporpaMmucTbl
2144 NHxeHepbI-aneKTPOHWUKKN, NHXEHEepPbI MO CBA3M U MPUBOPOCTPOEHMIO
EKC - [(MaBHbIN KOHCTPYKTOP
- HavanbHuK TexHU4Yeckoro otaena
OKCO 210100 OneKTPOHMKa U MUKPOSNEKTPOHUKA
210200 MpoeKkTUpOBaHME N TEXHONOTNSI ANEKTPOHHBLIX CPeacTB
KoHcynbTaHTINIOC
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210600 HaHoTexHonorus

230100 WNHdbopmaTrka 1 BblMUCIIUTENBHAA TEXHMKA

240306 Xnmunyeckas TEXHONOMMSA MOHOKPUCTANNOB, MaTepuanos 1 U3genuin
3MNEKTPOHHOWN TEXHUKN

3.4.1. TpygoBaa yHKUMNA

HanmeHoBaH | PaspaboTka nnaHa kpuctanna, Kog D/01.7 |YpoBeHb 7
ne pasmMeLleHve 6riokoB (nogypoBeHb)
KBanudmkaumm
[NpoucxoxaeHne Opurnnan X 3anmMcTBOBaHO 13
TpyaoBoun hyHKLUUN opurmHana
Kon PerncrpaumoHHbIn Homep
opuruHan npodeccnoHanbLHoro
a cTaHgapTa

TpynooBble gevictBust | PaspaboTka npeaBapuTeNbHOro nnaHa kpucranna

PasmelueHne Makpo6okoB, B TOM Yucne annapaTtHbix CP-6rokos

BbinonHeHne npenBapuUTesibHOro NpPoOeKkTnpoBaHUA Lenern 3emnum u nuTaHus

Heobxoanmblie yYMEeHUA MNonb3oBaTtbca MeTOAaMM nporpamMmmMmHoro (i)I/ISMLIeCKOFO NpPOTOTUNNPOBAHNA,
npegBapuTesibHOro pasMelleHna 3a1IeMeHTOB, OLLEHKN I'IOTp96J'IF|eMOIZ MOLLIHOCTWN,
nnaHMpoBaHUA WWH NUTaHnAa N Mepapxmn TaKTOBbIX CUrHanos, Ka4yeCTBEHHOWN
OLIEHKM BO3MOXHbIX MCKaXXEHUI curHana

Brnagetb cnocobamu NPOBEPKMN TMPOEKTOB HaA COOTBETCTBME TEeXHU4YEeCKOMY
3aaHno

Heobxoanmble 3HaHMA | TEXHUYECKUIA aHTTIMACKUIN A3bIK

OcHOBHblE MeToObl MOAENUPOBaHUSA U (PU3MYECKOrO MaKeTMpOBaHWS, COCTaB
nporpaMmHo-annapaTtHbiXx nnatgopM  Ans  NPOTOTUMMPOBAHUS  LMGPOBbLIX
YCTPOUCTB

XapakTepHble  OCOBGEHHOCTM 3Tana npeaBapuUTENbHOrO  pasMelleHus U
KOMMOHOBKM Kpnctanna CHK

Opyrve -
XapaKTepVICTI/IKI/I

3.4.2. TpynoBas pyHKUMS

HanmeHoBaH | PasamelleHne ctaHgapTHbIX Kopg D/02.7 |YpoBeHb 7
ne silyeek W BbIMOMHEHNE (mogypoBeHb)
npeasapuTenbHOM TPaCCUPOBKU KBanudukaumm
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MpouncxoxaeHne Opwurunan X 3anmcTBOBaHO 13
TPyAoBon dhyHKLMN opuruHana
Kopg PernctpaunoHHbIn Homep
opurMHan npodeccroHasnibHoro
a cTaHgapTa

TpyooBble AenCTBUSA PaamelleHne cTaHOapTHBIX A4eeK NpoekTa ¢ ucnonb3oBaHnem cpeacts CAlNP

MNpeaBaputenbHas TpaccupoBka  MEXOMOYHbIX  COeAMHEeHWM  npoekta ¢
ucnonb3osaHnem cpegcts CAlP

Heobxoanmble YMEeHUA Monb3oBaTbCcs MeToAamMu nporpaMmMmHoOro (*)VIBI/I‘-IeCKOFO NPOTOTUMNPOBAHUA,
npenBapuTesibHOro pasmMeLlleHnd 3rieMeHToB, OLEHKN I'IOTpe6J'I9|6MOIZ MOLLHOCTH,
nnaHnpoBaHnAa LWWH NUTAHUA U NepapxXnn TaKTOBbIX CUrHaros, Ka4yeCTBEHHOWN
OLIEHKM BO3MOXHbIX MCKaXXeHUIN curHana

Bnagetb cnocobamu NPOBEPKM MNPOEKTOB Ha COOTBEeTCTBUE TEXHUYECKOMY
3agaHuno

Heobxoanmble 3HaHUA | TEXHUYECKUIN aHTMNIACKUIA A3bIK

OcCHoOBHblE MeTOAbI mMoaenmpoBaHua n (pVI3VI'-IeCKOI'O MakeTunpoBaHuA

OcoGeHHOCTM  3Tana  npeaBapuTenbHOM — TPAacCUMPOBKM M pasmelleHus
CTaHZapTHbIX SiYeeK U KOMMOHOBKK kpucTanna CHK

Opyrve -
XapaKTepVICTI/IKI/I

3.4.3. Tpynoas pyHKUMS

HaumeHoBaH | OcyliecTBneHve Kopg D/03.7 |YpoBeHb 7
ne npeaBapuUTENbHOM 3KCTPaKLMK (mogypoBeHb)
napasuTHbIX NapameTpoB, KBanudukaumm

npoeegeHmne ctatn4eckoro
BpeMeHHOro aHanuaa

[NpouncxoxaeHne Opurnnan X 3anmcTBOBaHO 13
TpyaoBoun chyHKLUMN opurmHana
Koa PerncrpaumoHHbIin Homep
opuruHan npodeccnoHansHoro
a cTaHgapTa

Tpynoosble gevicteust | MNpoueaypa NpeaBapuUTenbHONM 9KCTpaKUUM napasuTHbIX napameTpoB CHK

CraTtuyeckuin BpeMeHHOW aHanms u BelYMcneHue 3agepxek cpegcrsamm CAIP

Heobxoaumble ymeHus | MNpoBoaute hmanydeckoe NpoekTnpoBaHue n Bepudmkauuto cpegcreamm CAIP

BbINOMNHATL CTaTM4eCKUin BpEMEHHON aHanu3

Heobxoanmble 3HaHMA | TEXHUYECKUIA aHTIIMNCKUIA A3bIK

KoHcynbTaHTINIOC
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OcHOBHble MeToabI mMogenmpoBaHnAa 1 (bVI3I/I‘-IeCKOFO MaKkeTunpoBaHua

MeToab! 1 0cOGEHHOCTY NpoLeaypbl 3KCTPaKLUK

Lpyrve -
XapaKTepUCcTukun

3.4.4. TpygoBasa yHKUMNA

HanmeHoBaH | [MpoBeaeHune aHanusa Kop, D/04.7 |YpoBeHb 7
ne notTpebnsaemon MOLLHOCTU U (nogypoBeHb)

pacnpegeneHusa Tenna no KBanudgukaumm

Kpuctanny
[NpoucxoxaeHne Opurnnan X 3anmMcTBOBaHO 13
TpyaoBoun hyHKLUUN opurmHana

Kon PerncrpaumoHHbIn Homep
opuruHan npodeccnoHansHoro
a cTangapTa

TpynoBble gencteus | AHanmM3 NnotTpebnaemMon MOLLHOCTH, pacnpeaeneHus Tenna no Kpuctanny um yyet
ANEeKTPOMUTPaLNOHHBIX 3hhEKTOB

I'IepennaHMpOBKa uenen nuTaH1s 1 3eMnm CUCTEMbI Ha Kpucrtanne

Heobxoanmble ymeHus | NMpoBoantb onsanyeckoe NpoekTupoBaHue n sepmudunkaumio cpeagcteamm CAMNP

BbINOMHATL CTAaTUYECKNIA BPEMEHHOW aHanum3

Heobxoanmble 3HaHMA | TEXHUYECKUIA aHTTTIMACKUINA A3bIK

Teopus Tennosbix nporeccos B IC n CHK

MeToauka yyeTa noTpebnsieMo MOLHOCTH

TexHonorn4yeckme orpaHnyeHnsa Ha yHkunoHaneHsle cnou UC n CHK

Opyrve -
XapaKTepVICTI/IKI/I

3.4.5. TpynoBas pyHKUMS

HanmeHoBaH | PaspaboTka orpaHn4eHust ans Koa D/05.7 |YpoBeHb 7
ne aepeBa cuHxpocurHanoB CHK (mogypoBeHb)
KBanudukaumm
MpoucxoxaeHue Opwurunan X 3anmcTBOBaHO U3
TPyaoBoun chyHKLMN opurnHana
Kopg PernctpaunoHHbIn Homep
opurnHan npodeccnoHanbHoro
Koncynbrantlintoc www.consultant.ru CrpaHuua 27 n3 40
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a cTaHfapTa

TpyooBble AenCTBUSA CuHTes gepeBa TakToBbIX curHanos CHK

Heobxogumble ymeHust | Monb3oBaTbCs NporpaMMHbIMK CpeacTBaMu NOCTPOEHUS AepeBa CMHXpocHrHana

BbINONHATL CTaTUYECKUIA BpEMEHHOW aHanms3

Heobxoaumble 3HaHMA | TEXHUYECKUIA aHINMUIACKUIA SA3bIK

OcobeHHOCTN hopMUPOBaHNS AepeBa CUHXPOHU3ALNN

Lindposasa cxemoTexHuka

Iipyrve :
XapaKTepUCTukun

3.4.6. Tpyposas gyHKUMSA

HaumeHoBaH | OcyuiecTBneHve getanbHom Kon D/06.7 |YpoBeHb 7
me TpaccupoBku CHK (nogoypoBeHb)
KBanudukaumm
MpouncxoxaeHue Opwurunan X 3aMmcTBOBaHO U3
TpyaooBon OyHKUMN opurmHana
Kon PernctpaunoHHbIn Homep
opuruHan npodeccnoHansHoro
a cTaHgapTa

TpynoBble gencTBya | QKCTPaAKUUSA NapasnTHbBIX NapaMeTpoB, BbIYMCIIEHNE 3a0epXKKku pacnpocTpaHeHus
CurHana, ctaTM4eckuii BpeMeHHOW aHanma

Pa3smelleHne KOHTaKTHbIX M0WanokK ¢ LensiMn 3awuTbl

[eTtanbHas TpaccMpoBKa Lienen CUCTEMbI Ha KpucTanne

durHanbHas QKCTpaKuunAa napas3nuTHbIX MapaMeTpoBs, cTaTn4eckni BpeMeHHOVI
aHanms

Heobxoanmble yYMeHUaA MNonb3oBaTtbes nporpaMmMHbIMK cpeacTBamMn TPpaCcCUPOBKU KpUcTanna

Heobxoanmble 3HaHMA | TEXHUYECKUIA aHTTIMACKUIN A3bIK

MapLupyT NPOEKTUPOBaAHUA, 0CObOEeHHOCTU TpaCCUpPOBKNU KpucTanna

Opyrve -
XapaKTepI/ICTI/IKI/I

3.5. O606LeHHasn TpygoBas yHKUMSA

HanmeHoBaH | PaspaboTka aHanorosom 4acTtu ‘ Koa E YpoBeHb 7

KoHcynbTaHTINIOC
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"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B

061acTn NpOeKTUPOBaHMW...

[okyMeHT npepoctasneH KoHncynbranTntoc

[ata coxpaHeHus: 20.01.2016

ne

I/IHTeraJ'IbHOI7I CXeMbl Unu
CUCTEeMbIl Ha Kpuctanne

[NpoucxoxaeHne
00600LLIeHHOM
TpyaoBON OYHKLUMN

KBanudmkaumm

3anmcTBOBaHO 13
opurnHana

Opurnnan X

Kopn PernctpaunoHHbIn Homep
opuruHan npodeccnoHansHoro
a cTaHgapTa

BoamoxHble
HanMeHoBaHMUA
JOoJpKHOCTEeNn

Benywimm nHxeHep
["MaBHbIN KOHCTPYKTOP
TexHudecku anpekTop

TpeboBaHus kK
o6pasoBaHuio n
06yyeHnto

Bhicliee o6GpasoBaHue - MaructpaTypa

nporpaMmbl NOBbILLEHWS! KBanvdukaumm

PeKOMeH,CI,yeTCFI OOonoJHNTEINbHOE ﬂpO(*)eCCVIOHaJ'IbHOG 06pasoBaHme -

TpeboBaHuMA K onbITy
npakTuyeckoi paboTbl

He meHee naTtu net

Ocobble ycriosus
gonycka k pabote

neproanyecknx MeauLUMHCKMX OCMOTPOB (06creaoBaHuin), a Takke

3aKoHOOaTeNMbCTBOM NnopAgke, o6yqu|/|e npasuiam oxpaHbl Tpyaa

MpoxoxaeHne obAasaTenbHbIX NpeaBapuTenbHbIX (MPY NOCTYNNEHNW Ha paboTy) 1

BHeo4epegHbIX MeJULNHCKNX OCMOTPOB (O6Cﬂeﬂ,OBaHMI7I) B YCTaHOBJIEHHOM

JononHutenbHble XapakTepUCTUKU

HanmeHoBaHve Kog HanmeHoBaHve 6a3oBow rpynmbl, 4OMKHOCTU, Npodeccnn nnu
LOKyMeHTa crneumansHoOCTK
OK3 1222 PykoBoautenu cneumManmanpoBaHHbIX
(Mpon3BOACTBEHHO-3KCMITyaTaLMOHHbIX) Noapas3geneHun (cnyxo) B
MPOMBILLIIEHHOCTM
1237 PykoBoautenu nogpasgeneHun (cnyx6) Hay4YHO-TEXHUYECKOTO
pasBuUTUs
2132 MporpammucTsl
2144 VHXXeHepbI-aNMeKTPOHUKUN, MHXXEHEPBI MO CBSA3M 1 NPUBOPOCTPOEHMIO
EKC - "MaBHbIN KOHCTPYKTOP
- HavanbHuk TexHu4eckoro otaena
OKCO 210100 OnEeKTPOHMKA Y MUKPOSINEKTPOHUKA
210200 MpoeKkTMpOBaHUE M TEXHOMOMSI SNEKTPOHHLIX CPEACTB
210600 HaHoTexHonorus
230100 WHdopmaTuka u BeluMCnUTENbHas TEXHUKA
KoHcynbTaHTINIOC
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240306 XvMmnyeckasa TEXHONOrMs MOHOKPUCTANIOB, MaTepmarnosB 1 U3genun
3EKTPOHHOM TEXHUKN

3.5.1. TpyaoBaa yHKUuA

HanmeHoBaH | [MpoBeaeHne aHanmMsa TEXHUYECKOrO Ko, E/01.7 |YpoBeHb 7
ne 3ajaHnA Ha aHarnoroBylo 4YacTb, (mogypoBeHb)

paspaboTka apxXUTEKTYpbl aHaroroBown KBanudmkaumm

noacucTeMbl
[NpoucxoxaeHne Opurnnan X 3anmcTBOBaHO 13
TpyaoBoun hyHKLUUN opurmHana

Kon PerncrpaumoHHbIin Homep
opuruHan npodeccnoHansHoro
a cTangapTa

TpynoBble aenctenus | AHanM3 aHanorMyHbIX rOTOBLIX PELLEHMI U onpeaeneHne obliero coctaea 6rokoB
aHanorosown Yactn CHK

OnpegeneHne HeobXoOAMMbIX YPOBHEN MUTAlOWMX, BXOAHbIX W BbIXOOHbIX
HanNpPsKeHUN

OnpepeneHne Heobxoammoro GbICTPOAENCTBMSA, nNpegenos notpebnsemon
MOLLIHOCTW, MOLWaAn 1 OPYruX creLmarnbHbIX napameTpoB 0510KoB

PaspaboTka cneundukaumm 6nokoB aHanorosow NoacucTemMsl

Onpe,u,eneHme OKOH4YaTeNbHON APXUTEKTYpPbI aHanoroBoM 4acTu CUCTEMbl Ha
Kpucrtarnne

Heobxoanmble ymeHus | PaspabatbiBaTb cneumndmkaumnio aHanoroBbix 6510koB

npoeKTI/IpOBaTb CXeMbl aHanorosoro n cMeLllaHHoro cmrHanoB

Heobxoanmble 3HaHus | MpuHUUNBI NOCTPOEHNSA U PYHKLNOHNPOBAHUSA aHarnoroBbiX yCTPONCTB

AHanoroBasi CXeMOTEXHUKA

MaTemaTtnyeckuit aHanus

Iipyrve -
XapaKTepUCTukun

3.5.2. TpypoBas dyHKUmMSA

HanmeHoBaH | [MpoekTupoBka noBegeH4YeCcKom Kog E/02.7 |YpoBeHb 7
ne MOZenu aHanoroBom YacTu nNpoekTa (nooypoBeHb)
Ons MoOenvpoBaHus B COCTaBe KBanudukaumm

BCEM CUCTEMbI B LIESIOM

[NpoucxoxaeHne Opwurunan X 3anmcTBOBaHO U3
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TPyAoBoOn dhyHKLMN opurnHana ‘ ‘
Ko PernctpaunoHHbIn Homep
opuvrnHa npodyeccroHasnbHOro
na cTaHgapTa

Tpynosble gencteus | OnpegeneHne Habopa u coctasa 6nokoB aHanoroson Yyactu CHK

YcTaHoBneHWe HeobXoAMMOW  CTeneHn  Aetanus3aummM  Mogenen  Grokos
aHarnoroBoW YacTy CUCTEM Ha KpucTanne

OnpepneneHne Habopa BXOAHbIX U BbIXOAHbLIX NMEPEMEHHbIX KaX[aoro oTAefbHOro
6noka aHanoroson yactn CHK

CocraeneHue cneundurkaumnm

Bbl60p cpencrtea onncaHuna nosegeH4Yeckon mogenu

PaspaboTka BbICOKOYpPOBHEBOW MOBeAEHYECKON Moaenn 6MOoKOB aHanoroBou
yacTtn CHK

MopgenupoBaHue, oTnagka n Bepudmkaums 611okoB aHanoroon yactum CHK

P83p360TKa KOMMNIMeKTa COI'IpOBO,EI,I/ITeJ'IbHOIZ OOKyMeHTauum un peKOMeHD,aLIMVI no
MHTErpauunn MOZienel aHanoroBbix 6/10kOB B npoTtoTun CHK

Heobxoanmble ymeHus | ApryMeEHTUPOBaHHO 060CHOBLIBaTb HEOBXOOMMOCTb  pa3bueHnst  aHaroroBow
YyacTu npoekTa Ha 6noku (cornacHo T3 unu TekyLien HeobxoaAMMOoCTH)

ConoctaBnaTe TpeboBaHusa T3 ¢ ypoBHEM AeTanm3aunm Mmogenm 6110KkoB

OnpegensTb MOAenupyemble XapakTEPUCTUKM aHarnoroBbiX 6Gr10KoB

CocraBndatb CI'IeLI,VI(*)I/IKaLI,VIVI aHanoroBbIX O/10KkOB

MpaBunbHO OUEHMBATb BO3MOXHOCTU CPeACTBa ONucaHust Mogenen wu
COMOCTaBNATb UX C YPOBHEM MOZENU U cneundukaumnei

Bnagetb cpencreamMmmy aHanoroBoro npoToTunMpoBaHUA BbICOKOIo ypOBHSA

BnageTb BbicOkOypoBHEBbLIMU A3blkamu onncaHus Verilog-A(AMS), VHDL, Mathlab

BrnageTtb MeToauKOM aHanoroBoro MogennpoBaHus cpegctsammu CAIP

Bnagetb nHctpymeHtapmem CAIP

CoctaBnsTtb CONpPOBOAUTENBHO-HOPMATUBHYHO AOKYMEHTaLMI0 no
yCTaHOBMEHHOMY 0bpasuy

Heobxoanmble 3HaHMA | TEXHUYECKUIA aHTTIMACKUIA A3bIK

Asblkn noBegeH4eckoro onucanus (Verilog-A(AMS), VHDL, Mathlab)

MeToankn aHanoroBoro mMoaennmpoBaHuA

MeTtoankn Bepmndmkaumumn aHanoroson yactm CHK
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Apyrve -
XapaKTepUCcTukun

3.5.3. TpyaoBasa yHKUuA

HanmeHoBaH | OcyliecTBneHne Bepudmkaumm Kopg E/03.7 |YpoBeHb 7
ve noBeAeH4YeCcKon Mogenu B coctaBe (mogypoBeHb)
Bcen CHK KBanudgukaumm
[NpouncxoxaeHne Opurnnan X 3anmcTBOBaHO 13
TpyaoBoun chyHKLUMN opurmHana
Kog PernctpaunoHHbIn Homep
opuruHan npodeccnoHansHoro
a cTaHgapTa

TpyooBble AencTBUSA Bbibop mMeToOMKM Bepudumkaumm noBedeHdYeckon mogenu B coctaBe CHK,
onpegerneHne Habopa cpeacTB MOAENMPOBaHMS U Bepudunkaumm

Lndppo-aHanoroBoe  (CMellaHHOE) MOAenupoBaHMe C  UCMNOMb30BaHWEM
noBefeHYeCKUX Moaernew aHanoroBbiX 1 LMpoBbIX NOACUCTEM

OueHka npaBubHOCTU BbIOOpa apXMTeKTypbl aHanoroon yactu CHK n npoBepka
KOPPEKTHOCTN NOBEAEHYECKOM MOAENN aHanoroBom

Mpn HEOOBXOOMMOCTIN KOPPEKTUPOBKA apXUTEKTYPbI, COCTaBa WM NoBeOEHYECKON
Mogenu aHanoroson Yactn CHK

Heobxoanmble ymeHus | Monb3oBaTbCs METOAMKOW N MapLLPYTOM BepudukaLMm noBeaeH4Yeckon moaenu

Bnagetb nHctpymeHTtapuem CAIP

Heobxoanmble 3HaHUA | TEXHUYECKUIN aHTMNIACKUIA A3bIK

OcobeHHoCcTH NMPOEKTUPOBAHUNA CXEM CMELLaHHOIo cumrHana

MapuwpyT npoektnposaHusa NC n CHK

Apyrue
XapaKTepUCTUKU

3.5.4. TpynoBas pyHKUMS

HaumeHoBaH | PaspaboTka cXeMOTEXHUYECKNX Kog E/04.7 |YpoBeHb 7
ne onuncaHuin 610KOB aHaNoroBow 4acTu (nopypoBeHb)
KBanudukauum

MponcxoxaeHne Opwurunan X 3anmcTBOBaHO U3
TPYAOBOW OYHKLMK opuruHana

Kon PernctpaunoHHbIn Homep

opurmHa npodeccnoHasnbHOro
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na cTaHfapTa

TpynoBble geicTBusS PasbreHne aHanoroBbix GNOKOB Ha (PyHKUMOHanbHble cyG6MokM HeGomnbLoro
pa3vepa

PaspaboTka cxemMoTexHudeckux peweHun  yHKUMOHanNbHbIX  Cy6650KoB,
CO34aHve CMMBOIbHbIX NpeacTaBneHni

PaspaboTka 1 onncaHve TECTOBbLIX OKPY)XEHUIA 4SSl aHanoroBbIx cy6610KoB

paduyecknii CXemHbli BBOA 3NeMeHToB  OnoKoB € MCMNOMb30BaHMEM
CTaHOapTHbIX OMOMMOTEK anMeMeHTOB M OMOMMOTEK U3 cOocTaBa MCMONb3yeMON
TEXHoorm4yeckon nnatgopmsl

lMocTpoeHne  nepapxu4eckon CTPYKTYpbl n3 OaHHbIX cyb6nokos,
npeacTaBnALLEN BCIO aHaNoroByo NoACUCTEMY B LLleNIoM

Ha ocHoBe rpadu4eckon anekTpu4eckon cxembl NOCTPOEHME CrMcKa COeaNHEHUN
B bopmate SPICE

Heobxoanmble YMEeHUA Pa3pa6aTblBaTb aHanoroBble 6510KK

MpoBoauTL MOAENMpPOBaHUE aHanoroebix 6rokoB cpeactBamun CAINP

Heobxoanmble 3HaHMA | TEXHUYECKUIA aHTTIMMCKUIA A3bIK

MaTemaTtunyeckuin aHanms

I'Ionyn POBOAHMNKOBAA CXeMOTEXHUKa

AHarnoroBas CxeMOTEeXHUKa

MapLipyT NpoeKTMPOBaHUSA

CATIP aHanoroBoro npoekTMpoBaHnsa 1 MOAENNPOBaHUS

Iipyrve .
XapaKTepUCTukun

3.5.5. TpypoBas dyHKUmMSA

HaunmeHoBaH | MogenupoBaHue 1 aHanus Kop, E/05.7 |YpoBeHb 7
ve pesynbTatoB MOAENNPOBaHUA (nooypoBeHb)
OTAEnNbHbIX aHaNoroBbIX 61TOKOB U KBanudukaumm

aHanoroBom 4YacTu B Liesiom

MpouncxoxaeHue Opwurunan X 3anmcTBOBaHO U3
Tpy4ooBON OYHKUMN opurmHana
Kon PernctpaunoHHbIn Homep
opuruHan npodeccnoHansHoro
a cTaHgapTa
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TpynoBble AeNCTBUSA [MoaroToBka kK CXEMOTEXHUYECKOMY MOLENMpoBaHuto cyb6rokos

BpemeHHoi# aHanua, aHanus no NOCTOSIHHOMY W MO MEPeMeHHOMY TOKy, aHanu3
LUYMOB, aHanu3 B TemnepaTypHOM AvanasoHe, CnekTpasnbHbli aHanus

Cratuctnyeckun aHanus u "aHanus no yrnam" Ang onpegeneHvs npasBunbHOCTU
PYHKLMOHMPOBaAHUSA CXeMbl Npu pa3bpoce TEXHOMOrMYeckMx napaMeTpoB MNpu
M3roToBNEHUN

AHanm3 KOppekTHOCTM paspaboTaHHOW SMNeKTPUYECKON cxeMbl cybbnoka

MOﬂ,eJ'II/IpOBaHI/Ie n BepVI(bVIKaU,I/IH BCEW aHanoroBom NOACUCTEMbI B LLeSIOM

Heobxoanmble ymeHus | PaspabatbiBaTb aHanoroeble 6moku

MpoBognTb MOAENUPOBaHME aHaNoroBbix 6roko cpeacteamm CAIP

Heobxoanmble 3HaHUA | TEXHUYECKUIA aHITTMNCKUIA A3bIK

MaTemaTtnyeckuit aHanus

MonynpoBOAHUKOBAsi CXEMOTEXHMKA

AHarnoroBasi CXeMOTEXHUKA

MapLpyT npoekTnpoBaHus

CATIP aHanoroBoro NpoeKkTpoBaHns 1 MOAENMPOBaHNS

Opyrve -
XapaKTepUCTukun

3.5.6. TpyaoBaa yHKUuA

HanmeHoBaH | PaspaboTka Tononornyeckux Kopg E/06.7 |YpoBeHb 7
ne npeacraBneHnn oTAenNbHbIX (nogypoBeHb)
aHanorosbIx ONOKOB 1 aHaNOroBown KkBanudmkauum

4acTu B LEeJ1OM

[NpoucxoxaeHne Opurunnan X 3anmcTBOBaHO 13
TpyaoBoun chyHKLUUN opurmHana
Kop, PernctpaumoHHbIn Homep
opuruHa npoceccuoHansHoro
na cTangapTa

TpyooBble geiictBusi | Pa3paboTka TOMOMOMMYECKUX YepTeen OTAeSbHbIX aHarioroBblx GIIOKOB B
PY4YHOM pexnme

PaspaboTka Habopa oOrpaHW4eHUid Ha  KOHMUrypauuyu  TOMONOrM4ecKnx
npeacTaBfieHNin aHanoroBbIx cyG6okoB

PaspaboTka TOMOMOrMYECcKNX YepTexen OoTAEeNbHbIX aHanorosbix OOKOB B
aBTOMAaTU3MPOBAHHOM peXume
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Pa3paboTka TONonorMyeckoro Yeprexa aHanoroBom 4actu B LIENOM

Heobxoanmble YMEeHUA Pa3paGaTblBaTb aHarnorosble 6510KK

Monb3oBaTtbcs nporpamMmmMHbIMn cpeacTBaMm TOMOJIOMMHYECKOro NPOEKTUPOBAHUA U
mMoaennpoBaHuA

lMonb3oBaTbCs METOAMKOM aHarnoroBoro TonoI0rM4ecKoro MoOAeNMpPoBaHus

Heobxoanmble 3HaHUA | TEXHUYECKUA aHTIIMNCKUIA A3bIK

MaTemaTtunyeckuin aHanms

|-|OJ'IyI'IDOBO,D,H MKOBaA CXeMOTexXHUKa

AHarnoroBas cCxeMOTeXHMKa

MapLpyT NpoeKTUPOBaHUA

Oco6eHHOCTU NPOEKTMPOBaHMS TOMONOMMN aHamNoroBbIX YCTPOWCTB

CATI1P aHanoroBoro NpoekTnpoBaHns 1 MoaennpoBaHna

Opyrvne -
XapaKTepI/ICTI/IKI/I

3.5.7. Tpynosas dyHKUMSA

HanmeHoBaH | BbinonHeHne Bepudunkaumnm u Koa E/07.7 |YpoBeHb 7
ne MOOEeNMpOBaHME TOMOSOMMYECKOro (nogypoBeHb)
npeacTaBneHns aHanoroBbIX 610KOB 1 KBanudmkaumm

aHarnoroBon Yactu B LLenom

MpouncxoxaeHne Opwurunan X 3anmcTBOBaHO U3
TPyAoBoOun dhyHKLMN opurnHana
Kopg PernctpaunoHHbIn Homep
opurnHan npogeccnoHansHoro
a cTaHdapTa

TpynoBble gencteua | Pusmdeckas M anekTpuyeckas BepudmkaumMa TOMOMNOrMYECKMX NpeacTaBneHun
6nokoB cpeacteamu CAlP

3KcTpakuymsl NapasuTHBIX NapameTpoB Tpebyemoro ypoBHsl Aetanusauum

MocTpoeHne chnucka COEAMHEHWA C Y4eTOM 3KCTparMpoBaHHbIX MNapasvTHbIX
KomnoHeHToB B popmaTe SPICE

Mop,enMpOBane N aHanum3 pes3ynbTatoB MoAennpoBaHuUA  CnnCKa uenen,
cogepxawero napasuntHble 3JN1eMeHTbl OTAeSIbHbIX OnokoB ¥ aHaroroeoWn
noacucTtemMmbl CUCTEMDBI B LIEJTOM

|_|pI/IHF|TVIe peweHna O KoppeKuun TOonoNormn4ecknx Wwunm cCcxemMoTexXHUYECKNX
I'Ipeﬂ,CTaBJ'IeHMVI aHanorosbIx 6510k0B
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Heobxoanmblie yMeHnaA MNonb3oBaTtbes nporpaMmMmHbIMM cpeacTeamMmn TONONOrM4eckoro MoaennposaHua m
NPOEKTNPOBaAHNA

MpoBognTb MOAENUPOBaHME aHanoroBbix 6rnoko cpeacteamm CAIP

Heobxoanmble 3HaHMA | TeXHUYECKUIA aHTTIMACKUIA A3bIK

MaTemaTtnyeckuit aHanms

|_|OJ'IyI'I pOBOAHMNKOBAA CXeMOTEeXHUKa

AHanorosas cxeMoTEXHMKa

MapLpyT NpOeKTMPOBaHUSA

Oco6eHHOCTN NPOEKTMPOBaHMS TOMOMOMMN aHaNOroBbIX YCTPOWCTB

CATI1P aHanoroBoro NpoeKkTMpoBaHms 1 MogennpoBaHns

Opyrve -
XapaKTepI/ICTI/IKI/I

3.5.8. Tpynosas pyHKUMS

HanmeHoBaH | HTerpaumsa Tononorn4eckoro Kon E/08.7 |YpoBeHb 7
ne npeacTaBneHnsl aHanoroBon 4acTu B (nogypoBeHb)

COoCTaB TOMoMorMmM BCenM CUCTEMbI B KBanudukaumm

uenom
MpouncxoxaeHue Opwurunan X 3anmcTBOBaHO U3
TPyAoBoun hyHKLMN opurnHana

Kopg PernctpaunoHHbIn Homep
opurnHan npodeccnoHansHoro
a cTaHgapTa

Tpynosble genictBusa | dusnyeckas n anekTpuyeckas sepudurkaLma Tononormm Kpucranna cpeactsamm
CATIP

OKCTpaKLUMsA NapasuTHbIX MapameTpoB Kpuctanna

lMocTpoeHne cnvcka COEAVMHEHWA C YYETOM SKCTParMpoBaHHbLIX MapasuTHbIX
KOMMOHEHTOB BCeW cnctembl B popmaTe SPICE

an/IHﬂTI/Ie peweHna O Koppekunn TOonoNorn4ecknx urn CcxemMmoTexHU4eCKux
HDEJJ,CTaBJ'IEHVIVI oTAenbHbIX 6NTOKOB UK NnaHNPOBKKU BCETO Kpuctanna

Heobxogumble ymeHust | Monb3oBaTbcst MporpaMMHbIMK CPEACTBAMM TOMONOIMYECKOTr0 MOAENPOBAHNA U
NpPOeKTUpOBaHMUs

MpoBoauTb MogennpoBaHue aHanorosbix 6rokoB cpeactBamu CAIP

Heobxoanmble 3HaHMA | TEXHUYECKUIA aHTIIMNCKUIA A3bIK

MapmpyT TOMNOJIOTNMYECKOIo npoeKkTnpoBaHUA W” BepVI(bVIKaU,I/IVI aHanoroBbIX
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6nokoB

MeToankun SQKCTpakKunm napas3nTHbIX 3JIEMEHTOB

Lpyrve

XapaKTepUCcTukun

3.6. O6006weHHas TpyaoBas pyHKUMS

HanmeHoBaH | PaspaboTka komnnekra Koa F YpoBeHb 7
ve KOHCTPYKTOPCKOW N TEXHUYECKOM KBanudukaumm

OOKYMEHTaLMnM Ha CUCTEMY Ha

Kpuctanne
[NpoucxoxaeHne Opurnnan X 3anmMcTBOBaHO 13
0600LLIeHHOM opurnHana
TPyaoBON OYHKLUMN

Kon PerncrpaunoHHbIn Homep
opuruHan npodeccnoHansHoro
a cTaHgapTa

BoamoxHble

JOoIpKHOCTEeNn

HanmeHoBaHUA

BenyLmm nHxeHep
["MaBHbIN KOHCTPYKTOP
TexHudeckui anpekTop

06yyeHnto

TpeboBaHus Kk
o6pasoBaHuio n

Bhiclee oGpasoBaHue - MaructpaTypa
PekomeHayeTcs ONONMHUTENBbHOE NPOdIECCMOHanbHoe 06pasoBaHue -
nporpamMmbl NOBbILLIEHWS KBanMdukawmm

TpeboBaHuMA K onbITy
npakTuyeckoi paboTbl

He meHee naTtu net

Ocobble ycriosus
gonycka k pabote

MpoxoxaeHne obsi3aTenbHbIX NpeaBapuTenbHbIX (MPU NOCTYNNEHNN Ha paboTy)
N Nepuoanyecknx MeamUmMHCKUX OCMOTPOB (06crenoBaHuin), a Takke
BHEOYepeOHbIX MEOULMHCKUX OCMOTPOB (06CrnefoBaHuin) B yCTaHOBIIEHHOM
3aKoHoOaTeNbLCTBOM Nopsiake, obydeHne npaBuninamM oxpaHbl Tpyaa

JononHutenbHble XapaKkTePUCTUKU

HanmeHoBaHve Kog HanmeHoBaHve 6a3oBow rpynmbl, 4OMKHOCTU, Npodeccnm nnu
AOKYMeHTa cneumanbHOCTH
OK3 1222 PykoBoauTenu cneumannanpoBaHHbIX

(MpoM3BOACTBEHHO-3KCTITyaTaLMOHHbIX) nogpasgeneHunn (cnyxo) B
NPOMBILLEHHOCTH

1237 PykoBoguTtenu nogpasgeneHun (cnyx0) Hay4YHO-TEXHUYECKOTO
pasBuTUS

2132 MporpammucTbl
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2144 NHxxeHepbI-aneKTPOHUKN, NHXEHEepPbI MO CBA3M U MPUBOPOCTPOEHMUIO
EKC - [‘MaBHbIN KOHCTPYKTOP

- HavanbHuK TexHn4eckoro otaena

OKCO 210100 OneKTPoHMKa U MUKPOSNEKTPOHUKA
210200 [MpoekTupoBaHMEe U TEXHONOMNS ANEKTPOHHbLIX CPeacTB
210600 HaHoTtexHonorus
230100 MHdopmaTuka u BbluMcrMTenbHas TeXHMUKa
240306 Xumunyeckast TEXHONOrMS MOHOKPUCTAroOB, MaTeprarnos U U3aenui

3ANEKTPOHHOMN TEXHUKN

3.6.1. Tpyposas dyHKUmMSA

HaumeHoBaH | PaspaboTka onucaHmsa CHK, Kog F/01.7 |YpoBeHb 7
ne pa3paboTka KOMMNIEKTA TEXHUYECKNX (nogypoBeHb)

OOKYMEHTOB, MOArOTOBKa ONncaHus KBanudmkaumm

W Ha3Ha4yeHWsi UCMoMb30BaHNs Ymna

CHK
MpoucxoxaeHue Opwurunan X 3anmcTBOBaHO U3
TPyAoBoOun hyHKLMN opurnHana

Kopg PernctpaunoHHbIn Homep
opurnHan npogeccnoHansHoro
a cTaHdapTa

TpynoBble geicTBusS OnucaHue GnoK-cxemMbl, anropmTMa pyHKLUMOHMPOBaHMSA 1 LMKINOrpamMmMbl paboThbl
CHK c packpblTuem paboTbl ee OTAesNbHbIX Y350B, BKoYas BpeMeHHble
avarpamMmbl, NpeasioXeHns no ux peanusaumm annapatHbIMU Uy NporpaMmMHbIMU
MeToaaMu

OnucaHue CHK, pa3pa60TKa KOMMeKTa TeXHUYEeCKUX OOKYMEHTOB, MOoAroToBKa
ONnucaHus N HazHadeHMs ucnonb3oBaHusa ynmna CHK

OnucaHve nosegeHYecKMX Mogenen OTAenbHbIX UMGPOBbLIX Y3NO0B U BCEn
uncpposon yactu CHK B uUenom, onucbiBalowWwmx GOYHKUMM U BPEMEHHbIE
COOTHOLLEHNSA 6e3 NPMBSA3KM K KOHKPETHOW TexHonormdeckon peanusaumm CHK

OnucaHne HabopoB hyHKLMOHANbHbLIX TECTOB, HEOOXOAUMBIX AN Bepudukaumm
norndeckon mogenu CHK

PaspaboTka TexHW4YeckMx TpeboBaHUM K CO30aHWK  aHamnoroBbiX WU
aHanoro-undposbix y3noe CHK

OdopmMmneHne pesynbTaToB UCMbITaHU noBegeH4eckon mogenu CHK n (unun) ee
MakeTa, OTpaxalolmx COOTBETCTBME apxuTekTypbl un anroputma CHK
TpeboBaHNAM NepPBUYHOrO TEXHNYECKOro 3aaHuns

Heobxogumble ymeHusa | HaxoguTb TpebytoLyoca nHdopmaLmio
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Mpukas MuHTpyaa Poccnn ot 11.04.2014 N 241H

"06 yTBepxaeHun npodeccmoHanbHoro craHgapTa "MHxeHep B [JokyMeHT npepocTaBneH KoHcynbrauTlnroc
0bnacTn NpoeKTUpOBaHM. .. llata coxpaHerus: 20.01.2016

MpumeHaTb TpeboBaHWs 3aKOHOAATENbHbIX W HOPMATMBHbLIX AOKYMEHTOB MO
npocumnio cBoen AeaTenbHOCTU

Monb3oBaTbCA 3HAHWMEM OCHOB CTaHAapTM3auuu, METPONoruu, YHUgUKauum,
aBTOMaTM3MPOBAHHOIO NPOEKTUPOBAHUSA

Monb3oBaTtbcs 3HaHNEM TEXHUYECKUX, OKOHOMUYECKNX Tpe6OBaHVIl7I,
npeagbAaBideMblX K AEATEJIbHOCTU

HaxoguTb u ncnone3osatb TpebosaHns CMK

BnageTb HaBblkaMyW  WUCNOSMb30BaHUSI  KOMMbIOTEPHOW  TEXHUKM,  OPUCHBLIX
nporpamm (Microsoft Word, Excel, Outlook), cetn iHTepHeT

Monb3oBaTbCcs creuunanbHbiM NporpaMMHbIM obecneveHnem anst paspaboTku
NPOEKTHOW N KOHCTPYKTOPCKOWN AokyMeHTauun AutoCAD

PaspabaTbiBaTb MeTOAMYECKME WM HOPMAaTUBHbIE MaTepuanbl, TEXHUYECKYto
JOKYMEHTALMIO, a TaKKe MNPEeanoXeHWss U MeponpusaTUS MO  OCYLLECTBIEHUIO
pa3paboTaHHbIX NPOEKTOB 1 NporpamMm

MpoBOOUTL  TEXHUKO-3KOHOMWYECKUIM aHanmu3, KOMMMEKCHO  06OCHOBLIBATb
I'IpVIHI/IMaeMbIe n peanmsyeMble pemeva, N3bICKMBAaTb BO3MOXXHOCTU coxpau.l,eva
UMKna BbINOMHEHWss paboT, copencTBoBaTb  MOArOTOBKE — Mpouecca WX
BbINOMHEHUs,, obecneyeHnto  HeobXoaAnMbIMU TEXHUYECKUMU  OaHHbIMU,
MaTepuanamu n obopygoBaHuem

Heobxogumble 3HaHusi | TpeboBaHUsi 3akoHOAATEmNMbHbIX W HOPMATMBHbLIX [OKYMEHTOB MO Mpodunto
[eATenbLHOCTH

TpeboBaHMsl K 0POPMITEHNIO TEXHUYECKOW AOKYMEHTaLMM

TpebosaHus ECK[,

MpaBuna BbINONIHEHNS YepTexXel cornacHo TpedoeaHnam ECK[

TpeboBaHWsa NHOM HOPMaTUBHOW AOKYMEHTaL MK

TexHnYecknn aHrmMMNCKNN A3bIK

Lpyrve -
XapaKTepUCcTukun

IV. CBegeHust 06 opraHusaumsx - paspaborumkax
npodpeccuoHanbHoOro ctaHaapTa

4.1. OTBeTCTBEHHAsA OpraHu3aLma-pa3paboTumk

PoHA MHPPACTPYKTYPHBIX U oBpasoBaTenbHbix nporpamm (POCHAHO), ropog Mocksa

["eHepanbHbIN QUpeKkTop CeuHapeHko AHgpen eHHagbeBuY

4.2. HanmeHoBaHus opraHmsauun-paspaboTymkos

1 HWUY MN3ST, ropog Mockea
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2 |I'YNHMAUY "3JIBUC", ropog Mocksa

3 | 3AO "MK MunaHap", ropog Mocksa

4 | 3A0 "MOM nntoc", ropoa Mockea

5 | AHO "HauuoHanbHoe areHTCTBO pa3BuTUS kKBanudukaumin”, 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 (3apernctpupoBaH B MuHiocte Poccun 3 utons 2013 r., peructpaumoHHeinn N 28970).

<4> EgnHbIn kKBanmuKaLMOHHbIA CNPaBOYHUK SOIMKHOCTEN PyKOBOAUTENEN, CNELVanmnCcToB 1 CryXaLlmx.

<5> ObLwepoccnickunii KnaccudurkaTop cneumansHocTen no obpasoBaHuto.
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