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«CnenuaaucT B 00J1aCTH NPOEKTHPOBAHHA H CONPOBOXKAEHHMA HPPOBLIX
HHTErpaJibHbIX CXeM H CHCTEM Ha KPHCTAJLIe»

B cootBerctBun ¢ myHktoM 20 ITpaBuit pa3paboTky H yTBEPXKAECHHS TPOPECCHOHATBHBIX
CTaH/IApPTOB, YTBEPXKIEHHBIX MocTtaHoBieHneM IlpaButenscra Poccuiickoit ®enepauuu
ot 10 ampesns 2023 r. Ne 580, npu ka3 bl Bato:

1. VTBepauTh mpuiaraeMbiii mpoeCCUOHANBHBIN cTaHAapT «CIEeNMAINCT B 00/1aCTH
IPOEKTUPOBAHMSA U COTIPOBOXKIEHHUS LIMPPOBBIX MHTETPAILHBIX CXEM M CUCTEM Ha KPUCTAILIEY.

2. Ilpu3HaTh yTpaTUBIUMMU CHILY:

npuKa3 MuHKCTEpPCTBA Tpylda M COLHManbHOM 3ammTtel Poccuiickodt Denepauun
ot 11 anpesst 2014 r. Ne 2411 «O6 yTBepxkIeHUM NpodeccHoHanbHoro cranaapra «mkeHep B
001aCTH MMPOEKTUPOBAHUS U CONPOBOXKIEHUsI MHTETPAIBHBIX CXEM M CHCTEM Ha KpHUCTalUie»
(3aperucTpupoBaH MumnucrepctBoM focTHimu Poccuiickoii ®enepaunu 21 mas 2014 .,
peructpaluonHbrit Ne 32373);

myHKT 68 W3MeHeHWiH, BHOCHMBIX B HEKOTOpbIE INPOQECCHOHANBHBIE CTaHIAPTHI,
yTBEp)KIEHHbIC TNpUKa3aMd MUHHUCTEPCTBA TpyJa M COLMAIbHOM 3aluThl Poccuiickoi
Menepalivy, YTBEPKASHHBIX IpHKa3oM MuHuCTepcTBa TpyJa W COLMAIBHOM  3allUTHI
Poccuiickoit ®enepaunn ot 12 nexabpst 2016 r. Ne 7271 (3aperucTpupoBad MHUHUCTEPCTBOM
toctunnd Poccuiickoit ®enepanuu 13 susaps 2017 r., peructpaunonssiii Ne 45230).

3. YCTaHOBWTH, YTO HACTOSAIIMI INpPHKa3 BCTymaeT B cuimy ¢ 1 ceHrsa6pa 2026 r. u
neiictByer 10 1 ceHTsiops 2032 .

Munuctp — - . A.O. Kotsxos
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(HaI/IMeHOBaHﬂe BUA npocbeccnouanbﬂoﬁ J_IC}ITCJILHOCTI/I) KO

KpaTKOC OITHCAaHHUEC BHOA HpO(t)eCCHOHaHLHOﬁ ACATCIIPHOCTU
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TCXHHUYCCKOI'O 3aaHus

['pynmna 3ansatuit

2152 W HXeHEPBI-2NEKTPOHUKH - -

(xon OK3") (HauMeHOBRaHUE) (xon OK3) (HauMeHOBaHue)




2

OtHecenue Kk 001acTH MpodeccHOHANBHON AESITENTbHOCTH

40 - CkBo3HbIe BHAB! NPOdeCCHOHANBHOMN JIESTENLHOCTH B IIPOMBILIIEHHOCTH
(xox OTIJT?) (HaumeHoBaHue 06sacTu MPoecCHOHATBHON AEATEILHOCTH)

OrtHecenue K BHJaM SKOHOMHYECKOH JIeATEIILHOCTH

1 26.11.3 - ITpon3BoACTBO HHTETPAJILHBIX JJIEKTPOHHEIX CXEM
(xon OKBD/T?) (HaMMeHOBaHKE BUA SIKOHOMHUUYECKOH OeATEeNbHOCTH)




L¢0/d

JAHD
4 90dQ0 H0L'PHINO U OLBH.INO XIH01INEL
EHHOROIINIIOII IIN9X) exLlogederd

Lco/d

KUHBLUI
SGOHOWOY WOHHEOHIIO H WOHHALATadIIo
9 )H)D suHArgadronoldoHe
HWeWHX¥d ¥ WOMHERLHI

kuHaIrgedIIA IINSLoHoTOn BiLogedeR

L10/d

MHD € suHeaued1od

KLY H1EWEI 40X0IrgodXeN H (20301
-d))) 90MO0IQ XITHIIrBHOHMIDIHAPOHXOID
suHedodudAnduoy]

yumaodurxsodu-donaxH]]
JHED

uumexupudog u mirogedeed
U1oergo 9 doHOXHHU HHIMAYog

arreLondx

BH IINOLOMD KUHBOULIO
OJOWIAdHEILHHD
surexHpudog

u exrogedeeq

990/V

I9NOX YOH4IedIoLHE Hogod Ul
uurenupudod I 901931 eiLogedeRd

9°¢0/vV

IINOXD
poHqred1olnu gogoddun suHMKADIO
oroHHouIrexudpudad exrogedee

9v0/V

ITINIXO
yoHdrrediolHy gododdun uunexudpudos
BHRL1I OJOHIIRLIY eilogedeed

9°¢0/V

BUHeOdULAITON 393310d 1T
€ 19NaX9 YoHdrediorau gogodpu
EHHBOUIIO OIOWIAdUEILHUD eiITRLL()

9°C0/V

reradon xgodioniad aHg0dA BH [INIXD
poHdrred1o1HM gogoddun exiogedee

9

9'10/V

IINOXD
ypoH4qIred191HY Fogod U HUITHEOITNONAY
onHoredodn U KUHAraeLowadl
oJoddohuped exiogedeed

yuHod I e-dOHOXKH]]
Woxd xiggodun mirogedeed
n1oergo 9 doHXH[]

9

[INOX) HOHAIredI01HH
yogod (Ul BMHEOHUIIO
OJOWIAdHEILHHD
sultexnudog

u exrogedeed

UHIRIHpUIRE
(aogodAromn)
qHog0dK

o)

9HHRdOHOWHEH

xuhoged
HU9podIr ‘HILIOHKIIOY
KWHBEOHOWHEH JI9HXOWEOH

uuIrexupures
qHad0dA

QUHEBHOHINHEH

oM

HUIDIHA(D a1qg0rAd

UUINHA] o1990rAdL SIIHHOMQO9()

(MLYOHAIrALEIY HOHIL'BHONIIIPodu
erud erded seHdreHoHIDNIHAD) LderHeLd HiI9HIIreHOHIdddodu g XHMEBIroXd ‘HHIMIHAD X19g90VAdL SNHEBIHLI() I




L10/d

suHardraduo YH) oinHegoduia0dn
ol Loged MIEOHBLOON dJUHRHOdHHITHH]]

MH) mirogedeed H1oeI'QO
€ elxo0dir 9Ira1urogoMAd

OJOHII'BHOHIIHA(D
exrLogedeed

LS0/D

gorreLondx

sgrorogenodn udu migoxedgro
KI'Y KUHRd0dH 1991 OJOHH0d1od
a1orado sunedIoiny U exrogedee

L¥0/D

£299N0d1 0I0MO9hHIOLOHXIL MMILOHIQUQ
90HERQ 9 ULOTOW HOMOIRHIOL

99 [IWax0 YoH4dIredIoiHM Hogodpun
EWHBOUIIO OIOHIYOXOM dUELOLIFL00D

BH ULOOHLHOLBAUENE HOMOORIION
midogodu yorarewdod snHorg0d] |

L €0/

puHedodHLYo0d1I 0JOHHRdodHEHIBNOLTR
I9NQLOMO HUINed10Tadd MMILOUIQHQ
HOMOOhHIOINOHXSL HOHHRAQIId

J0HEeQ g MWNIXO HoHIIredI01HH Hododpun
BEILHHUO OIOMOShHIOL SMHAT9g0d] |

LC0/D

AWaXJ OlAHAIrRdIOLHU
o1fgoddun o1AwaAdHearLHmo
BH YMHOhHMHed 10 XI9HHOWAdY ex10gedeed

L10/D

£002110d1I 0I0MOORHUIOLOHXAL UMILOUIIQUQ
90HERQ € IINIXO YoHIrredIoiy yogodpun
EUHEOHIIO OJO0MOOhHIOL SHHRdOdHITOIN

MHHXJLOWOLOUD
-doryAdionod-doHaXH]]

MH)D) BEILHUD 0JONORUIOL
H1oe1rQ0 g doHXHM HHAATog

HUHohUHed.I0
XI9HHOWadg

IOLShA 3 MMOLOHMIIQHQ
HOMOORHIOLOHXAL
noHHedQI9d JoHERQ €
MIWaX0 HoHdIredIoLHN
pogoddui

BEILHHD OJONOORUIOL
OUHOHIfOTIIIE]

L80/d

MH)) 2981509 g HLEWRI 90X0Igodien
U 40)0I'Q-p)) nunexupudog srr
EHHORJI10990 oloHWWedodi extogedeed

LL0/d

MH)) 40943 dalHn
uunexugudod ¥l 401031 ex1ogedeed

L90/d

MHD BHHXKADMO
oJoHHoHITeNH(pudod ex10gRdER]

Ls0/d

MH)) EHHBOUIIO
OJOHIIrBHOMINHA( uuexudpudod
BHERII OIOHYIIRLAY BXIOQRdER

Lv0/d

H1EWeI 9040Lgodyen

M 90M0Lg X1990J0IreHe U X19goddun
XITHIUBHOUIDHAOHXOLD 9eBQ

BH YH) BHd0dA oloHxdod ex1ogedeed




MH) €0IreHINO0dXHHD

L'S0/d egadol vE€O1lHMO oMHOTod0d] |
MH) H1oek gogoddun

Lv0/4 MO3BK XI9HIdBI'HELD QOMHAIMONER J
WH) MHIOLOLOL 9881000 € g030rgoden

L'€0/d EKUHamMaWeed eHer D ex1ogedee
90A1do € erIrRLOMAY SOIMBLHOM

L'T0/d EMHImMoWeed eHern exrogedeed
MHD ¥ IWaxX0 HoHdIred1a1HM

pogod Ul HUITRIHOWOILINK

L'10/4 HOMOSRHMEU( BUHIKAANO eXE010IT0] |

doiAdioHoM-doHXH]]
MHD uuIoronol mirogedeed
H1oe1rQ0 € doHOXHH HUMAYog

uuHoRKMHEd 10 BdOQRH
WOL3RA 9 Bodamodn
0JOMOOhHIOLOHXAL
IDISLOUIQHQ

doMerQ € Arrerondx
BH IINALOUD
HIOTOW HOXJORUIOL
HOHHAhAIIOII 9H0HIO
BH HUITBIHOWALIINI
HOMORHEH (]
OMHOHIOLIIY

L80/d

MH)D u1oeh oiAHLedenne u oiAHWWedIodn
BH KHHEIBE 0IONOOhHHXIL BXLogRdeRd

L L0/d

HUHWaAY € KHHeHOdHLOAL

omJIaredio u g0doryog X19901991
Ai1ogedeed ¥enoind “YH) EMHed0dHLOAL
HHUIIIDIIHON HIIQOo exLogedee

L90/d

MH)D ¥uHamad
oloHdA1xa1nxde oroHHeLIOQRdERd
uurexupudod osuHarg0d] |

Ls0/d

g0M0IIQ-H)) 940HI0
BH YH)) 1204 dAaruxde exiogedeed

Ly0/d

H1oeh HoHWWediodn

orudg 9 xiawakeurread ‘aodorg edogeH U
‘U1oeh HoHIedRIIIE orHd g XIIWoAeuiread
‘aodorg edogeH auHararadI()

Le0/d

MH)D U394 HIOYONW HOMIORHIOEOII
uunexupudod suHargodn 1 KHa0dA
OJOHWALOMD €01931 edogeH ex1ogedeeq

L20/d

JHD
PH BHHRIRE 0JOMIIRUHXAL OJOHRUadaII
990HO0 BH IINALOHO BMHRHOdHHOUIHAD

enindodre exrogedeed

(KMHA'd0LOJIEN HUIOLOHXAL)
MH)) I BOHERQ OIOMIOhHIOLOHXAL
dogmad ¥ MH)) BUHOHIWHAL U1oBLrQO

edoryAdioHON
OJOHERILI 9IrALULIINEE
dorAdioHOX HI9HERL |

J90H BH EUHRITRE
0JOMOSRHHXAL

H arIreloudy

BH [INOLOHD KHHBIHIIO




L L0/d

MH)D HHIOLOIOL
unirexnpudod yondrrenud svHargod |

L90/d

HMAIOLOIIOL UOHHORALIOIl BEUIBHE
OJOHHAWAdd O0IOMOORHUIBLO H YH))
migodnooedl HOHIIBIAY SUHAT80d] |

suHegodHIMs0d0
oJouHedodHusHIPNOLI9R
g1orado
WOHHRHOSIIOIIOH O




I11. XapakrepucTHKa 00001leHHBIX TPYAOBBIX hyHKIMI

3.1. O6ob6menHnast TpyaAoBas PpyHKIHUA

HauMeHoBAmHE Pa3zpabotka u Bepnqznxaunﬂ CHHTE3UPYEMOT0 Kon A YpoBeHb 6
onucaHus NUQPOBOI HHTETPATHLHON CXEMBI KBaTH(HUKALMH

Bo3MmoxHbie Wmxenep B 06sacTi pa3paboTku HHAPPOBBIX CXEM

HAaHMEHOBaHHS HHxeHep-31eKTPOHUK

JIOJDKHOCTEHM,

npodeccuit

pabounx

[TyTtu goctrxkenus kpanudukauu

O6pa3oBanue u
o0yueHune

Briciiee o6pa3oBanue — OakanaBpuar

OmnbIT
MpaKTHYECKON
paboThI

Oco0Oble ycrnoBust
Jonycka K pabore

ITpoxoxeHne 063aTeNbHBIX NPEBAPUTENBHBIX H IIEPHOMYECKHX METAIMHCKAX
ocMoTpoB*

[IpoxoxaeHne o6GydeHHs 0 OXpaHe TPyAa H MPOBEPKH 3HAHHS TpeGOBaHHUIA
oXpaHbl Tpyaa’

Apyrue
XapaKTCPUCTHKH

CrnpaBoynast HH(pOpMaIus

HaumenoBanue Kon HanmeHOBaHHE HAYATBHOM IPYIIIIBI, J0JDKHOCTH, IPOGECCHH WIH
JTOKYMEHTa CIIENUATbHOCTH, HAIIPABJICHHS TIOATOTOBKH
OK3 2152 WHxeHephI-2J1eKTPOHUKI
EKC® - VnxeHep-3/IeKTPOHHK
OKIIITP’ 201297 UHsxeHep-31eKTPOHHK
Ilepeunu BO® 25.01.6.0 DJIeKTPOHHKA

3.1.1. TpynaoBas dpynxums

- Pazpabotka rpagu4eckoro npeacTaBieHus U » VposeHb
HaumeHoBanne  NPOBEAEHHE NEKOMIO3ZHIHMH HHU(YPOBOH - Koa A/01.6 (moayposens) 6
. MHTETpalbHOM CXEMBI KBalMuKaLum
Tpynoseie PaspaboTka CTpyKTYpHO# cxeMbl HM(PPOBOIro yCTpoicTBa
JnercTBUs PaspaboTka onucaHus BXOJHBIX M BEIXOJHBIX IIOPTOB IM(POBOH cXEMBI
‘ Coznanue rpaduueckoro u300pa)KeHHUs B3aUMOICHCTBUS OCHOBHBIX MOZYJIEH
U(PPOBOI CXEMBI
Onucangye BXOJAUIMX B COCTaB IUPPOBOM CXeMbl MOAYJIEH U MX QyHKIMH
Heo6xonumeie Yurath M aHATH3HPOBATh JAOKYMEHTAIMIO C TEXHHYECKMMH TpeOOBaHHAMHU K
YMEHHUS U poBoii cxeme
Vcnionb30BaTh BEKTOPHBIH rpadMIECKUil pejakTop




ITpou3BOAKMTE JEKOMIIO3HLIHMIO LU(PPOBOro yCTpoHCTBA 10 (PYHKIHOHAIBHOMY
HpU3HAKY

CocraBnsarh TaOMUIIBI HCTHHHOCTH W JUarpaMMbl aBTOMAaTOB COCTOSIHUM LH(pPOBBIX
CXeM

Heobxonumeie Texuuueckuit HHOCTPAHHBIN S3BIK B 00JIACTH MUKPOJIEKTPOHUKH

3HaHHUSA [pUHUHIE] AEKOMITO3ULIUMH CXeM UG POBBIX YCTPOHUCTB - -
Bu b1 THIIOBBIX PyHKIIMOHATBHBIX MOJIYJIEH, BXOJAMINX B COCTaB IIM(POBOH CXEMBI
bynesa anre6pa u sneMeHTHas 6a3za HMPPOBBIX UHTErPAIBbHBIX CXEM
[{udpoBas cxemoTexHHKa
MapipyT IpoeKTHpOoBaHUs HU(POBIX CXEM
Tunosbie uHTEpdEiich HHPPOBBIX YCTPOUCTB

- Hpyrue -
XapaKTePUCTHKU

3.1.2. TpynoBas pyHKums

' Paspabotka uudpopoit , YposeHb
HauMmenosanye HHTErPAJIbHON CXEMbI Ha YPOBHE Kon = A/02.6 (momypoBeHs) 6
PETHCTPOBLIX Nepeaay 3 KBanMpuKaunu
TpynoBbie Omnucanue BcexX ypoBHe#l mepapxum nupoBOH MHTETpabHOM CXEMBI Ha YPOBHE
JefcTBUA PETHCTPOBBIX Ilepeiad Ha OJJHOM U3 A3bIKOB ONMCaHHUs HU(POBOH anmaparypbl
[lpoBepka kojga uHMQPOBOH HHTErpalbHOH CXEMBI Ha CHHTE3HPYEMOCTb H
OTCYTCTBHE (POPMaILHBIX OMIMOOK
[ToaroroBKa MCXOAHBIX [AHHBIX JUIS PpErHCTpaldd ONHCaHus LUQpOBOH
MHTErpalbHOH cCXeMbl KaK 00beKTa MHTEIUIEKTYaIbHOM COOCTBEHHOCTH
ITpoBepka ¥ KOPPEKTHPOBKA ONHCAHUS NH(GPOBOH HHTETPAIBHON CXEMBI ¢
HCIIOJIb30BAHUEM [TPOrPAMMHBIX HHCTPYMEHTOB (POpPMaJIbHOIO aHAIHM3a OINMCAHUS
CXEMBI ;
CormnpoBoxieHHe pa3paboTaHHOTO Koja LHGPOBON MHTErpaIbHON CXEMBI IIPH €r0
‘ ~ HHTerpauu B HOBbIE IpoeKThl CHK )
- HeoGxoaumele PaspabarbiBaTh HCXONHBI CHHTE3UMPYEMBI KOA IH(POBBIX CXEM HAa YPOBHE
YMEHHS PETUCTPOBBIX Nepeaay
Hcnonp30Bark  CHCTEMY  aBTOMAaTU3MPOBAHHOTO  NIPOEKTHPOBAHHA  JUId
($opMaEHOrO aHAIM3a UCXOAHOTO CHHTE3UPYEMOT0 Koa IIMPOBBIX CXEM
Hcnonp30Bath NPpOrpaMMHBINH HHCTPYMEHT (JOpPMaIbHOTO aHaIM3a Ul IPOBEPKH H
KOPPEKTHPOBKH ONMUCAHUS LU(PPOBON MHTETPAJIbHON CXEMBI
Ucmons3oBate CAIIP mis ¢opManpHOro aHain3a KoJa Ha A3bIKE OIUCaHUs
¢ POBOH anmnaparypsl
MoauguuupoBaTh  HUCXOIHBIH  CHHTE3HpPYeMblii Kox LHM(POBOH  CXEMBI,
IPeJOCTAaBIAEMBIN pa3padoTUNKaMH, 33/1€iiCTBOBAHHBIMH B IIPOEKTE (CIIEHAIHCThI
NPOEKTHOM IPYNITBI U CMEXHBIX MOApa3eeHrit OpraHu3alyy, IOCTABIINKH)
Heobxonumsle TexHuyeckuit ”HOCTPaHHBIH A3bIK B 00J1aCTH MUKPODJIEKTPOHUKH ‘
3HaHUA Buzib! TUTIOBBIX (DYHKUMOHATBHBIX MOJLYJIEH, BXOASAIIKX B COCTaB LIM(POBOH CXEMBI

ByseBa anre6pa u sneMeHTHast 06a3a M (POBBIX HHTETPAJIBHBIX CXEM

[TudpoBast cxeMOTeXHHKa

S3piku onucaHus nUGPOBOH annapaTypbl

Meromonoruss pa3paboTku omnucaHdss UHMGPOBBIX CXEM Ha A3bIKaX ONHCAHMs
nupoBoi anmaparypsl

MapiupyT NpoeKTHpOBaHHUs LUPPOBBIX CXEM

Bosmosxnoctu CAIIP mist npoexTrpoBanus HHPPOBBIX HHTETPAJILHBIX CXEM

TpeGoBaHust K OOBEKTaM HHTEIIEKTyaIbHOH COOCTBEHHOCTH, NPENBABISEMBIC




Hpyrue
XapaKTEPHUCTHKHU

CJ'Iy)K6aMI/I o HHTCHHCKTyaHBHOﬁ CO6CTBCHHOCTI/I, I UX pETUCTpallun

Tunossle nHTEpElch TUPPOBBIX YCTPOUCTB

3.1.3. Tpyaosasi pyHKIHA

OTnaaka CHHTE3HPYEMOI0 OIIMCAHHUA VposeHb
HanmenoBanue ¢ pOBOH HHTETPATHHOI CXEMBI B Kon A/03.6 (moaypoBeHb) 6
Tpolecce MOJETHPOBAHHS KBanMuKaLu
TpynoBsie HamucaHue TeCTOBOTO OKPYXKEHHS JUIS MPOBEPKU HYHKIHOHUPOBAHUS 1P POBOH
JeHCTBHS HUHTETPAJIbLHON CXEMBI
Hamucanwe mpouedayp Aids OpoBepkH  (YHKIHOHHPOBAHHUA  IHGpPOBOH
UHTETPAILHON CXEMBI
Pa3paboTKa CKpPUIITOB JUTA 3aIlyCKa CUMYJIALHH H()POBOH MHTETPATTLHOM CXEMBI B
TECTOBOM OKPYXCHHUH
MoaenupoBanue HUGPOBOH HHTETPaJbHOM CXEMbl C MOMOUIBIO ITPOBEPOYHBIX
NpOLEAYP U ONpe/esieHHe cIoco00B yCTpaHEHHUs OIHOOoK B paboTe Oi10ka
HeobxoanuMsie Pa3pabaTeIBaTh HCXOJHBIH CHHTE3UPYEMBIH KO/ LIMGPOBBIX MHTEIPAIBHBIX CXEM
YMEHHS Pa3pabaThIBaTh TECTOBOE OKPY)KEHHE M TECTOBBIE POLEAYPHI IS IU(POBBIX CXEM
Ucnonp3oBars CAIIP and BbINOJHEHUS MOJEIUPOBAaHHS B PEXHUME KOMAaHIHOM
CTPOKH
Hcnons3osars CAIIP a8 BbIMOTHEHUS MOAEIHPOBAaHUS B I'paUIecKOM peKuMe
C MPOCMOTPOM BPEMEHHBIX JHarpaMMm
Heobxonumeie TexHuveckuit HHOCTPaHHBIN S3BIK B 00JIACTH MUKPOJIEKTPOHUKH
3HaHHUSA Buabl THIMOBBIX (PYHKIMOHANBHBIX MOAYJIEH, BXOMAMUX B cocTaB IHU(poBoi
HUHTErPAIBHON CXEMBI
byneBa anrebpa u sneMeHTHas 6a3a HM(POBBIX HHTETPATIBHBIX CXEM
[udposasi cxeMoTexXHIKA
SA3pikn onucanus uMpPoBOH anmnapaTypbl
MapiupyT npoeKTHpOBaHUS LH(PPOBBIX MHTEIPAJILHBIX CXEM
Bosmoxuocti CAIIP myis npoexTrpoBaHus MPPOBBIX HHTETPAIBHBIX CXEM
Ocuosusie bl omubok CAIIP npu cOopke CUMYJISIIIMOHHOTO OKPYXEHHUS
Apyrue -
XapaKTePUCTHKH

3.1.4. TpynoBas pyHKUHA

PazpaboTka neransHOro njaHa VpoBeHb
HaumenoBauue Bepuduxanuu nudpoBoi Kox | A/04.6 (omypoBeHs) 6
MUHTETPAILHOM CXEMBI KBAIH(HKALHK
Tpynosbie CocraBnenne  mnepeuns  Bepuduuupyemblx  QyHknui,  KoHQUrypamuii,
JIeUCTBUA UHTEP(DEHCOB, MPOTOKOJIOB, PETUCTPOB HU(POBOH HHTETPAIBHOM CXEMBI
OmnpeneneHne cocraBa TECTOBOTO  OKPYXEHHS (KOMIIOHEHTBHI, S3BIKOBBIC

KOHCTPYKIMH JUTS Bepudukanuu) 1 ucnonb3yeMoix CAIIP

PaspaGoTka crucka TecToB A BepHdukanuy 1udpoBoii HHTETPAIBHOH CXEMBI H
ITOpPUTMa KaXIOT0 TeCTa B (JopMe TEKCTOBOTO ONUCAHUS

PaspaGoTka perpecCHOHHON MOJENHM TECTHPOBAHHS, MEXaHM3Ma M CLEHapHEB
PErpecCHOHHOTO TECTHPOBAHUS IU(PPOBOH CXEMBI
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OnpeneneHne YCIOBHM, ONPEACHAIOIUX MOJHOTY TECTOB M YCIEIIHOCTD
3aBepIIIeHUs] KaXJ0ro TecTa

Heobxonumeie
yMEHHsA

YuTaTh 1 aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTALKIO Ha HH(POBYIO CXEMY

PaspabatriBaTh I1aH Bepudukanuy A1 1HHPOBOi HHTETPATLHON CXEMBI

Pa3spabaTeiBaTh KOJ BEpU(PHKAIMOHHBIX KOMIIOHEHTOB H BepH(HUKALMOHHBIX
TECTOB

Hcnonszosats CAIIP ms Bepudukaiu uudpoBoil HHTETPaILHOMN CXEMBI

HeobxonuMeie
3HAHUS

TexHuUYECKU HHOCTPAHHBIH SI3BIK B 00J1aCTH MUKPOIJIEKTPOHUKH

MappyT npoeKTUpoBaHUs UHGPOBBIX HHTETPATIBHBIX CXEM

Mertoapl Bepudukanpuy HUPPOBBIX HHTETPAIBHBIX CXEM

bynesa anre6pa u sneMeHTHas 6a3a HUQPOBBIX HHTErPAIBHBIX CXEM

IluppoBas cxeMoTexHIKA

YHuBepcalbHbIe METOAOJIOTHH BepUGUKAMU UG POBOI CXEMBI

SI3pIKOBBIE  KOHCTPYKUHMH, HCIHOJNb3yeMbie M Bepubukauum 1HGpOBOH
HHTETPAIBHON CXEMBI

Bosmoxnoct CAIIP s npoekTHpoBaHUS HUGPOBBIX HHTETPAIBHBIX CXEM H
METOJIbI pELICHUS 3a/1a4ll BepUUKALMK C UX IOMOIIBIO

Hpyrue

XAPAKTCPUCTHKHU

3.1.5. TpynoBas pyHKIHA

PaspaboTka BepudukaunoHHOro YpoBeHb ’
HaumeHoBaHHe OKpY)XeHHs HH(PPOBOI HHTerpanbHOi =~ Kox | A/05.6 (nogyposens) | 6
CXEMBI KBATH(UKALNH
Tpynosble HuTterpaunst TOTOBBIX BepHGHUKALMOHHBIX KOMIIOHEHTOB JUIs HHTEpdeiicoB u
JecTBUS IIPOTOKOJIOB B BEpUPUKAIMOHHOE OKPY)KEHHE IIM(PPOBOH HHTETPAIBHOM CXEMBI
PaspaboTka Bepu(UKAIMOHHBIX KOMIIOHEHTOB JUII WHTEP(EHCOB U IMPOTOKOJIOB
1{U¢POBOH MHTErPATLHOM CXEMBI
Pa3paboTka Bcex ypoBHEH CTPYKTYpbl BEpH(PHKAIMOHHOTO OKPYXKEeHHUS HUPPOBOH
HHTErPATBHON CXEMBI
PaspaboTka CKpHNTOB Ul 3amycka MOJETHpOBaHMs HHGPOBOH HHTErPabHOM
CXEMBI B TECTOBOM OKPY>KEHHH
PaspabGoTka CKpunTOB M 3amycka (GOpPManbHOro aHaimsa IudpoBoi
HMHTErPATBHON CXEMBI
Heob6xonumsle YutaTh ¥ aHAIU3HPOBATh TEXHHYECKYIO JOKyMEHTAUHIO Ha [u(poByio
yMEHHS MHTErpaJIbHYIO CXEMY
PaspaGareiBaTh KO  BEepU(GHMKAMOHHBIX KOMIIOHEHTOB [UIi  LU(pPOBOH
UHTErPAIBHON CXEMBI
PaspaGaTsiBaTh KO/ I3BIKOBBIX KOHCTPYKIHI Ui BepUUKaLUu
Pa3zpaGarbIBaTh KO/ Ha CKPHUIITOBOM SI3bIKE JUIS 3aITyCKa MOJETHPOBaHHs LU(pOBOH
UHTETPATBHOIN CXeMbI B TECTOBOM OKPY>KEHUH
PaspaGarsiBaTh KOJ Ha CKPUITOBOM sI3bIKE JUIA 3alycka (GopManbHOrO aHamM3a
¢ pOBOIt HUHTETPAJILHOM CXEMBI
Wcnons3oBare CAIIP mis Bepuduxanuu
Heobxonumeie TexHU4eCKUi MHOCTPAHHBIH A3BIK B 001aCTH MUKPO3JIEKTPOHUKH
3HAHUA Tunossie untepdeiicel CO-6510k0B 1 CHK

Mertoapl BeprudHKariuu HAGPOBLIX HHTETPAIEHBIX CXEM

[Hudposas cxeMoTexXHUKa

VHuBepcaibHble METOA0JIOTHH BepHGUKaMy HH(POBOH MHTETPANBHOM CXEMBI
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TumoBble KOMIIOHEHTH! IU(PPOBBIX YCTPONUCTB
SI3BIKOBBIE KOHCTPYKIIMHM, HCTIOJIB3YEMBIe IS BEpU(UKaAIHU
MapupyT IpoeKTHpOBaHUS IM(PPOBBIX HHTETPATIBHBIX CXEM

Apyrue
XapaKTEpUCTHKU

3.1.6. Tpynosas ¢pyHKkuus

Pa3paboTka TecTOB Ui BepHUpUKaLIH Yposeus '
Haumenosatue 1M POBOIl HHTErpaTbHOM CXEMBI Kon | A/06.6  (momyposems) | 6
| kBanmudukauuu |
Tpynossie Hanwucanue xoa BepuHKaIlMOHHBIX TECTOB JUISI UU(PPOBOH HHTETPATIHHON CXEMBI
JeHCTBUS MozaemupoBanie Uu(ppPOBOH HHTErpalnbHOH CXeMbl B pa3pabOTaHHBIX TecTax M
oOHapyskeHne OINO0K (YHKIIMOHHPOBAHUS
CocraBneHue 0T4eToB 00 omnbOKax GyHKIHOHUPOBAHUS HHUPPOBOI HHTETPATBHON
CXEMBI
OneHka NOJTHOTHI TECTUPOBaHUS U(POBON MHTETPAJILHOH CXEMBI
Heob6xoaumeie YuTaTh W aHATM3MPOBATh TEXHUYECKYIO JOKYMEHTAlMI0 Ha HHU(PPOBYIO
yYMEHUs WHTErPaIbHYIO CXEMY
PazpabaTsiBaTh KO/ BepU(HUKAIMOHHBIX TECTOB
Pa3pabarbiBaTh KO/ A3BIKOBBIX KOHCTPYKIMHI Il BepUpUKALUT
Hcnonb3oBare CAIIP nis Bepuduxanuu
Heo6xonumsie TexHuuecknit KHOCTPaHHBIH A3BIK B 00JIaCTH MHKpoaneKTponnKn
3HAHHUSA Tumnosrie naTepdericsl CP-610k0B 1 CHK
TuioBble KOMIIOHEHTH! HU(PPOBBIX YCTPOUCTB
YHHBepcabHBIE METOA0JIOTUH BEpUGUKAMH UHDPOBOMH HHTErPpAJIHLHON CXEMBI
Metoap! BepruduKanuu HHPPOBLIX HHTETPATBLHBIX CXEM
SI3pIKOBBIE  KOHCTPYKLMH, HCHOJb3yeMble U1 BepuHKanuu HU(POBBIX
UHTErpaIbHBIX CXEM
Apyrue -
XapaKTEePUCTUKH
3.2. OGo6mennan TpyaoBas GpyHKIHs
Pa3paboTka u Bepudukarus ,
HanmeHoBaHue CHHTE3UPYEMOTO OIMCAHUS CHCTEMBI Ha ' Kom | B Yposeb 7
KBIM(UKALNT
KpHUCTaLIe |
Bo3moxHbie Benymmii nHxeHep B obnactu paszpaborku u sepudukanuu CHK
HaHMEHOBAHHUS HHxeHep-IpOSKTHPOBIIHK
JOJDKHOCTEH,
npodeccuit
pabounx

ITyT 1OCTHXKEHHS KBATU(DUKALUU

O6pazoBaHue u

Briciiee o6pa3oBaHue — MarucTparypa

paboTsI

o0yueHue
Onsit He MeHee Tpex neT B 00J1aCTH IPOEKTHPOBAHUS U CONPOBOXKAEHUS IU(POBBIX
HpaKTHYECKOH CXEM M CHCTEM Ha KpUcTalie
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OcoOsble ycnoBus
Jlorycka K pabore

[Ipoxoxaenne 00s3aTENBHBIX IPEABAPUTENBHBIX M NEPHOJANYCCKUX MEAUIMHCKUX
OCMOTpPOB

[IpoxoxxaeHue o0yyeHUs 10 OXpaHe TpyJa U IPOBEPKU 3HaHUA TpeOGoBaHUMH
OXpaHbI TpyJa

Hpyrue
XapaKTEPUCTUKH

JlononHutenbHOe npodeccuoHanibHOoe 00pa30BaHUE — IPOTrPaMMbI TOBHILIEHHUS
KBaTH(HUKALMHU, TPOrPAMMBI TPO(ECCHOHATHHON IIEPENOITOTOBKH HE PeXXe YeM
OJIUH pa3 B MATh JIET

CnpaBoyHas HHpopMarus

HaumeHoBaHue Kon HaumeHoBaHue Ha4albHOW IPYIIIBL, JOJDKHOCTH, TPOGECCHH HITH
JOKYMEHTa CNeLHATIBHOCTH, HAIIPaBJIEHHsI TIOATOTOBKH
OK3 2144 VHxeHepbl-MeXaHUKI
EKC - WHxeHep-IpOeKTHPOBIIMK
- Benymmit koHCTpYKTOp
OKIIATP 201543 WHxeHep-IpOeKTUPOBIIHUK
201524 WHxeHep-KOHCTPYKTOP
Ilepeunu BO 25.01.7.1 JJIeKTPOHHUKA

3.2.1. Tpynosas ¢pyHKIusA

HaunmenoBanue

Kondurypuposanue
C0XHO(YHKIIHOHAIBHBIX 0510K0B (CD-
0J10KOB) 1 MaKpOOJIOKOB NaMsTH IS
BcTpauBanus B CHK

| Yposens
Kox | B/01.7 | (nomyposenn) 7
! KBaTMHKaLH

Tpynoseie
JeNCTBHA

Onpenenenne HanboJiee onTUMaNBHON KoHpurypaiun CPO-6moka

Bsi6op koHdurypaiun U BeIrpy3Ka Habopa ¢aitioB ckordurypuposanHoro CO-
0Ji0Kka 1 MaKpoOJIOKa HaMsATH

PenakrupoBanue ucxomHoro koma uugpororo C®d-610ka ¢ LeEIbIO MONTyYEHHS
TpebyeMoi KOH(pUrypaluu

Hamucanue wmomyieit-obomouek s  ckoHurypupoBaHHbix C®-6110k0B H
MaKpoOJIOKOB MaMsIT!

OcyliecTBIeHHE MPOBEPKH OTCYTCTBHUS ONIMOOK B CKOH(HUTYPUPOBAaHHOM OJIOKE B
X07I¢ Bepu(UKALUU ¥ JIOTHUECKOTO CHHTE3a

HeoOxonuMeie
YMEHHS

YuTaTh U aHATM3UPOBATh TEXHHYECKYIO HOKyMEHTaluio ¢ TpeGoaHusAMH K CD-
OJI0KY K MaKpOOJIOKY MaMATH, ¥ OITMCHIBAIOIIYIO BO3MOXHOCTH KOHQUIypHpOBaHUS
C®-60Kka 1 MakpoOIJIOKa NaMITH

Anayu3upoBath TexHHuYeckie TpedoBaHus Kk CO-6110Ky H MakpoOJIOKy naMsaTH

Hcnonp30BaTh MporpaMMHbIE HHCTPYMEHTHI KoH¢urypupoBanus Cd-010koB u
MaKpoOJIOKOB NaMsITH

Hcnone3oBate mnporpammble HHCTpyMeHTBl CAIIP nmns  Bepuduxauuu u
JIOTUYECKOT0 CHHTE3a

P%paGaTBIBaTB KO/ Ha A3BIKEC ONMUCAaHU allnapaTypbl BLICOKOI'O YPOBHSI

[TpoBoauTs MomemupoBanue mudpoBeix 010koB cpeacreamu CAIIP

[TpoBoauTh NOrMUYecKuii cuaTe3 U poBbIX 6J0KOB cpencTBamu CAIIP

HWuTtepnpetpoBath pe3yibTaTbl MOJACIHUPOBAHHUS M JIOTHYECKOIO CHHTE3a B
COOTBETCTBUH C IIOCTABJICHHOH 3a1a4eit

HeobOxoauMeie
3HAHUS

Texuuueckuit HHOCTPAHHBIH A3BIK B 00JIACTH MUKPOJIEKTPOHHKHA

SI3bIKH onmHCcaHus annaparypsl BEICOKOIO YPOBHS

Tunossie naTepdeiicet CHK u CO-610k0B
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Ocobennoctu pazpabotkn CP-6510K0B

MeTtonsi Bepudukanuu CO-6710k0B

byneBa anrebpa u anemMeHTHas 6a3a HUQPOBLIX HHTEIPATLHBIX CXEM

ndpoBas cxeMOTeXHHKa

OCHOBHBIE NPHHIHIIBL CKBO3HOIO IMPOCKTUPOBAHHA, OCHOBBI TEXHOJIOIHHU
ITPOU3BOACTBA HHTETPAJIBHBIX CXCM

YHI/IBepcaJII)HBIC MCTOJOJIOTHH BepI/I(bI/IKaI_II/II/I III/I(I)pOBI)IX HHTErpaJIbHBIX CXEM

MapipyT npoeKTHpOBaHUS HM(PPOBBIX UHTETPATIBHBIX CXEM

Hpyrue
XapaKTePUCTUKH

3.2.2. TpynoBas pyHKIHA

Pa3paboTka noJacucTeMsl yIpaBieHH

Hanmerosanme NUTAHAEM H PEXHMAMH DHEPTONOTPEOIEHUs Kon B/02.7 (m?;l;‘;;z:;b) w
CHK c onpenenenueM u onMcaHueM JOMEHOB : R ——
muTaus L

TpynoBsie Onpenenenue TpebyeMbIX peKUMOB dHepromnoTpednenus CHK

JieicTBUS OnpeneneHue NOMEHOB HalpsDKCHHS [HTaHUS U pacnpejaefieHds OJIOKOB
HOJICUCTEMBI IO TUM JOMEHAM
Omnpenenenye OTKIIOYAEMBIX OT HANPsHKCHUS MUTAHASA JOMEHOB U pacipeae/icHUs
0JIOKOB MOJICUCTEMBI IO STUM JIOMEHAM
Hanucanne  crnenmanusupoBaHHOro  komManaHoro  ¢aiina g CAIIP,
ONHUChIBarOIEro 3HeprogoMeHsl CHK, BK/IIOYas onucaHue JOMEHOB HaNps KEHUH
MUTAHUA ¥ OTKJIIOYAEMbIX OT MUTAaHUS JOMEHOB
MonemupoBanie W MONydYeHHE 3HAYEHHH NOTPeONsIeMOil MOIIHOCTH T
pa3IMYHBIX PEKUMOB SHEPronoTpedIeCHIs
MoenupoBaHye cxemMbl ypaBIeHUs TUTAHUEM

Heobxonumeie Hcnonb30Bath S3bIK OMMCAHUA allaparypbl

YMEHHS AHnanusupoBarh TexHudeckue TpeboBanus k CHK ¢ wnensio omnpenenenus
TpeOyeMBIX PEXUMOB SHEPronoTpeOIeHUs
IIpoBoauTs MoaenupoBanue nuppoBbIX 610KOB cpeacrBamu CATIP
IIpoBoauTs MOTHYEcKHUii cuHTe3 HH(poBEIX 610KOB cpencTBamu CAIIP
BeimosHsTs oneHky sHepronorpebnenns CHK B mporecce GyHKIHOHUPOBAHUS B
BHIOpaHHOM peXxuMe IIpu oMol cnenuaabHeix CAITP
WnTepnpetnpoBaTth pe3ysbTaTbl MOJEIMPOBAHUS M JIOTHYECKOTO CHHTE3a B
COOTBETCTBHH C NOCTaBJICHHOM 3aaueii

Heobxonumeie TexHnueckuit HHOCTpaHHBIH A3bIK B 00JIACTH MUKPORJIEKTPOHHKHI

3HaHUs S3bIKK onHMCcaHus annaparypsl BBICOKOTO YPOBHS
CxpunrtoBsi€ A3b1kH, HcTIONb3yeMble CAIIP
Bynesa anrebpa u 31eMeHTHas 6a3a IM(POBHIX HHTETPAITHHBIX CXEM
Ludposas cxemoTexHuKa
MeToap! pOeKTHPOBaHMs HHU(PPOBBIX CXEM CO CBEPXHU3KHUM 3HEPronoTpeOieHnem
Boamoxuoctun CAIIP qyis MmoaennpoBaHus H{UGPOBBIX HHTETPAILHBIX CXEM
Bosmoxxnoctu CAIIP mig omeHKH sHepronotpebyieHds MU(PPOBLIX HHTErPATbHBIX
cXeM

Jpyrue -

XapaKTCPpUCTHKH
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3.2.3. TpynoBasi yHKIHA

HaumeHoBaHue

Pa3paboTka cxeMbl OJKIFOYEHHUS TAKTOBBIX YposeHb

CUIHaJIOB M cHrHaioB copoca B CHK Kox  B/03.7  (moayposens) 7
KBATUGHUKALINH

Tpynossie
JeicTBUA

Onpenenenue Hanbojiee ONTHMAIBHOH CTPYKTYpPHI JA€pEeBbEB CUTHaIOB cOpoca U
TaKTOBBIX cUrHaioB CHK

PaspaboTka rpaduuecKkoro rnpeJcTaBlIeHus epeBa TAKTOBBIX CUTHAJIOB

PaspaboTka rpaduyeckoro npeacTaBlieHus AepeBa CUTHAIOB cOpoca

Onucanye JepeBa TaKTOBBIX CUTHAJIOB Ha pa3HbIX ypoBHAX uepapxun CHK npu
HOMOIIH SA3bIKa OIMCAHMsl alapaTyphl

Onucande aepeBa CHTHAJIOB cOpoca Ha pa3HBIX YypoBHsAX uepapxuu CHK npu
MOMOIIH A3bIKA OIMMUCAHMS alnapaTypbl

Hanucanue ¢aiyioB ¢ orpaHUYeHUSIMH JIJ1s1 CUHTE3a, 3aBUCSINAMU OT CTPYKTYPBI
JepeBa TAKTOBBIX CUTHAJIOB

OnpenencHue crnoco0OB yCTpaHEHHs HEHUCIPAaBHOCTEH, BBIABICHHBIX B XOJ€
CTaTHYECKOT0 BPeMEHHOT0 aHaiiu3a u MojaenupoBanus CHK

HeobOxoaumeie
yMEHHUS

PaspabareiBaTh (haitsisl C BpeMEHHBIMH OrpaHuueHusIMU A71s cuHTe3a CHK

AnanusupoBaTh TexHuueckue TpedoBanus k CHK c nenpio onpenenenus Hanbonee
ONITHMAJILHOM CTPYKTYPbI IEPEBHEB CUTHAJIOB cOpPOCA M TAKTOBBIX CUTHAJIOB

AHAU3HPOBATh Pe3yJbTaThl MOJAEIMPOBAHUSA PEKUMOB TAKTOBBIX CHUTHAJIOB U
CHTHAJIOB cOpOCa M OTYETHI CTATUYECKOro BpeMeHHoro aHanmn3a CHK

IIpoBoauTh MoaeMpoBaHue nHdpoBbix 610k0B cpeacTBamMu CAIIP

[TpoBoauTh JOrMYecKuit cuHTE3 UU(POBLIX 6110K0B cpencTBamu CATIP

WunrepnpeTipoBath pe3ylbTaThl MOJEIHPOBAaHUS W JIOTHYECKOTO CHHTE3a B
COOTBETCTBHUU C IIOCTABJICHHOM 3afaue

HeobOxoauMeie
3HAHUA

TexHUUeckuit HHOCTPAHHBIN A3bIK B 00JIACTH MUKPOIJIEKTPOHUKH

SI3bIKK OIMCAHMS annapaTypbl BHICOKOTO YPOBHS

CkpunrtoBsie A3b1KH, ucnonb3yemble CAIIP

byneBa anre6pa u seMeHTHas 06a3a IU(POBBIX HHTETPATIBHBIX CXEM

Ludposas cxeMoTeXHHKa

MeToapl MpPOEKTHPOBaHUS HMU(PPOBBIX YCTPOHCTB C IByMS U Ooyiee JOMEHAMH
TaKTOBOI'O CUTHAJIa

Bosmoxnocti CAIIP mis MopeMpoBaHus UQPOBEIX HHTETPAJIBHBIX CXEM

Bosmoxuoctu CAIIP g1 1ora4eckoro CHHTE3a, UMILIEMEHTAIMU U CTATHYECKOTO
BPEMEHHOI'0 aHaJIN3a

MeTob! IPOSKTHPOBAaHHS HH(PPOBBIX CXEM CO CBEPXHHM3KHM SHEProNnoTpebIeHneEM

Hpyrue
XapaKTEepUCTUKU

3.2.4. Tpynosas ¢pyHkuus

Paspabotka BepxHero ypoBHs CHK Ha 6a3ze VposeHn
HaumeHoBanue | CJIOXHOQYHKIIMOHATBHBIX IH(PPOBBIX U Kox  B/04.7 | (nomyposens) | 7

AQHAJIOTOBBIX OJIOKOB W MaKpOOJIOKOB IaMATH kBamnpukawm |
TpynoBsie Omnpenenenune oNTUMATEHOU cTpyKTypHOH cxembl CHK m ontuManeHOro cocrasa
JecTBUs CJIOKHO(DYHKITHOHATBHBIX HAPPOBHIX H aHAJIOTOBBIX OJIOKOB M MAKPOOJIOKOB IIAMSITH

PaspaboTka rpadudeckoro npeacrasieHus CTpyKTypHo# cxembl CHK

Onucanne BepxHero ypoBHS uepapxuu CHK 1pu nmomMomu s3bIKa OIKMCaHHUsA
anHaparypbl
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YcrpaHeHHe HEUCIPABHOCTEH WM HECOOTBETCTBHH TpeOOBaHHMAM TEXHHYECKOIO
3a[jaHus, BBISBICHHBIX B XOJE CTaTHYECKOr0 BPEMEHHOro aHaiu3a, ¢popMaibHOU
BepU(HKalny, aHaI3a dHepronoTpediienns u Mmojenuposanust CHK

ConpoBoxaeHue omnucaHus BepxHero ypoBHs uepapxuu CHK mpu paspabotke
Moaudukanuit nanHoit CHK

Heobxoaumeie
YMEHHS

PaspaGatriBath ¢aiisbl ¢ BpeMEHHBIMY OTPAaHUYCHUAMH JUIS CHHTE3a

PaspabarbIBaTh HCXOIHBIN KO/ Ha SI3BIKE ONMUCAHMS alllapaTypbl BBICOKOTO YPOBHS

[IpoBoauTh MomenupoBanue HH(PPoBbIX 610K0B cpeacTBamu CAIIP

ITpoBoauTh JOTHYECKHil cHHTE3 HU(POBHIX 610K0B cpeacTBamu CAIIP

WnrtepnpetupoBarth pe3yabTaTbl MOJAEIHMPOBAHHS M JIOTHYECKOIO CHHTE3a B
COOTBETCTBUHU C MOCTABJICHHON 3aaueil

AHanu3upoBaTh TexHHueckue TpeboBaHus k CHK ¢ nenplo onpeneneHus
ONTUMAJILHOM CTPYKTYPHOH CXEMBbI

AHaHI/I?:I/IpOBaTB pe3yabTaTthl MOIACIIMPOBaHUA CHK ® oT4eThl CTATHYECKOIO
BPEMCHHOI'O aHajIn3a

HeoOxonuMeie
3HaHUs

TexaudecKkuit PIHOCTpaHHBIﬁ SI3BIK B 00JIacTH MHUKPOIJICKTPOHUKH

SI3BIKH OIIHCaHMs anmnapaTrypbl BLICOKOI'O YPOBHA

bysneBa anreOpa u dyieMeHTHas 06a3a M (POBBIX HHTEIPAJILHBIX CXEM

[{udposas u aHAJIOroBass CXEMOTEXHHKaA

OCHOBEI IMPUHIHUIIOB CKBO3HOI'O IIPOCKTUPOBAHMUS, OCHOBBI TCXHOJIOTHH

NMPOU3BOJACTBA HHTECIPAJIbHBIX CXCM

Bosmoxnoctu CAIIP mis MmoaenrpoBanus HUGPOBLEIX HHTETPAIBHBIX CXEM

Bosmoxunoctu CAIIP ang joradeckoro CHHTE3a, HMIJIEMEHTAIMM H CTaTHYECKOro
BPEMEHHOT'0 aHAIN3a

Hpyrue
XapaKTEepUCTHKH

3.2.5. TpynoBas GpyHKIus

 PaspaGoTka ieTaIbHOTO I1IaHa VpoBeHs
HaumenoBanne  BepHuKanuu QyHKIIMOHAIBHOTO Kon | B/05.7 (momyposenb) 7
onucanus CoK KBaTMuKaLmI
Tpynosbie CocrasnieHue nepeyHs BepupUUUPYEMBIX GYHKIMH, KOHPHUTYyparuii, nHTepdEcoB,
JeiicTBUA IIPOTOKOJIOB, BHYTPEHHHX OJIOKOB M HX PETHCTPOB
OmnpeneneHde cocTaBa TECTOBOIO  OKPYXXEHHS  (KOMIIOHEHTBI, S3BIKOBBIE
KOHCTPYKIIUH I BepUPHUKaAIMK) ¥ ucnoiab3yeMbix CAITP
Pa3paborka cmucka tectoB s Bepudukanud CHK u moapobHoro omucanus
Ka)KJOTO TecTa
Pa3zpaboTka perpecCHOHHOH MOAENM TECTHPOBAaHHUA, MEXaHM3Ma M CLECHapHEB
pPErpecCHOHHOTO TECTHUPOBAHUS
OnpeneseHue yCIOBUiA, ONPEASSIOIINX ITOJIHOTY TECTOB M YCIEIIHOCTD 3aBEPILIECHH ]
KaXJI0Tr0 TecTa
HeobOxomumple | YuTaTh M aHaNM3UpOBaTh TEXHHYECKYIO HoKymeHTanuto Ha CHK M Ha cocTaBHBIE
YMEHHUSI 6oxu CHK
PaspabarsiBaTh 11an Bepudukarmu CHK
PaspabatsiBaTh KO/ BepU(HKALMOHHBIX KOMIIOHEHTOB M BEpU(QHKALIMOHHBIX TECTOB
PaspaGarbiBaTh MCIOJIHSAEMBIH IMPOrpaMMHBIH KOJI, BBIIOJHAIOMHNHA BepU(HKALHUIO
CuK
Hcnons3oBars CAIIP mis Bepudukauuun CHK
Heobxomumble | TexHHueckuii HHOCTpAHHBIN S3BIK B 00JIACTH MUKPOJIEKTPOHMKH
3HaHHUSA Tunosele apxurektypsl CHK, mapmpyt npoekripoBanus CHK u pons CP-6510K0B B

Mapiipyte npoektupoBanus CHK
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Ocobennoctu paspadotku CP-6110k0B 1 MeToap! uaTerpauuu CP-61o0xos B CuK
Meroas! Bepudukanun CP-6110k0B Ha 3Tane UX pa3paOOTKH U IIPU MHTErpalMy B
CuK

Bynesa anre6pa u 3nemeHTHas 6a3a U(POBBIX HHTETPATBHBIX CXEM

[{udposas cxeMoTeXHHKa

VHUBEpcabHBIE METOI0JIOTHH BEpUPUKALNY IHPPOBBIX HHTETPAIbHBIX CXEM
SI3BIKOBBIE KOHCTPYKIMH, HCTIONB3yeMble Juis Bepuukanun CHK

Bosmoxnsoctu CAIIP s mpoekTHpoBaHHS HHU(PPOBBIX HHTETPAILHBIX CXEM H
METO/IbI PEUICHHS 3aJa4l BEpUHUKALMHU C UX TIOMOMIBIO

Hpyrue
XapaKTEpUCTHKH

3.2.6. TpynoBas ¢pyHxuus

YpoBeHb (MOLYPOBEHD) 7

Pa3paboTka BeprupUKaIHOHHOIO

HaumeHoBaHue ;
okpyxenuss CuK . keamuQukaumm
Tpynoseie WHTerpanuss TOTOBBIX BepU(PHMKANMOHHBIX KOMIIOHEHTOB I HHTepdeiHcoB H
JIEHCTBUS HpPOTOKOJIOB B BepHrdukanoHHoe okpyxeHue CHK
Pa3paboTka BepH(MKAIIMOHHBIX KOMIIOHEHTOB JUIst HHTep(eHcoB H mpoTokonoB CHK
PaspaGoTka BceX YpoBHEH CTPYKTYphI BepHhHKanmoHHOro okpyxenus CHK
PaspaboTka ckpunToB A 3anycka MojenupoBanus CHK B TECTOBOM OKpYy>XeHHH
Paspabotka ckpunToB 11 3anycka ¢popmaibHoi Bepupukanun CuK
HeoOxonumple | UuTaTh H aHAIM3UpPOBAaTh TEXHHYECKYIO NoKyMeHTauuio Ha CHK u Ha cocraBHBIE
yMEHHUS 6510k CHK
Pa3pabareiBaTh KO/ BepH(pHKAIMOHHBIX KOMIIOHEHTOB
PaspabaThiBaTh KOJ{ SI3BIKOBBIX KOHCTPYKIHH JUI BepUHUKALH
PaspabareiBaTh KOJ Ha CKPUIITOBOM S3bIKE s 3amycka MojenupoBaHus CHK B
TECTOBOM OKPY>KEHHH
PaspabaTsIBaTh KOJ| HA CKPUIITOBOM S3BIKE JUISl 3alycKa (JOpMalbHOH BepU(pHKaIU
Hcnonb3oBats CAIIP mist Bepudukauuu
Hcrois30BaTh rOTOBbIE KOMIIOHEHTHI [UIsl BEpU(PHKALUH
Heo6xoauMbple | TeXHHUeCKHit HHOCTPAHHBIH A3BIK B 00/1aCTH MHKPO3JIEKTPOHUKH
3HaHUA Tunoseie apxurektypsl CHK, mapmpyt npoextupoBanus CHK u pons CP-6110x0B B
Mapmpyte npoekrupoBanus CHK
Mertoasl Bepudukanpuu CD-010KOB Ha 3Tane UX pa3pabOTKH U IPU UHTEIPallMH B
CuK
Tunoseie uaTepdeiicsl CHK
[{udposas cxeMoTexHHKa
YHHBepcalbHbIE METOJ0JIOTHH BepH(pUKalui UU(POBBIX HHTEIPAILHEIX CXEM
SI3BIKOBBIE KOHCTPYKIIMH, HCIIOJIb3YEeMBbIe JIs1 BepH(UKaUU
Apyrue -
XapaKTEePUCTHKI

3.2.7. TpynoBasi pyHKUMA

PaspaboTka TecToB A5 BepHOHKALHH Yposenb
HaumeHoBaHmne unTepdeitcos CHK Koo = B/07.7 (moxypoBeHs) 7
KBaTM(pUKaLMU
Tpynoseie Hanucanue koaa BepuduKalnOHHBIX TecToB A1 uHTepdericoB CoK
JeHCTBUS Mogaenupoanne CHK B paspaboTaHHBIX TecTax M oOOHapyxeHue OMHOOK
¢dynkunonnposanus CHK
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Cocranenue oT4eToB 00 omuoOkax ¢pyHkuuonupopanus CHK

Heo6xomuMbie | UuTarh ¥ aHaTM3UpOBaTh TEXHHUYECKYlO AokymeHTanuio Ha CHK u Ha cocTtaBHBIC
yMEHUA 60k CHK
PaspabatsiBaTh K01 BepH(UKALMOHHBIX TECTOB
PaspabaTriBaTh KOJ| A3BIKOBBIX KOHCTPYKIUMI U1 BepuUKaLUn
WcnonszoBare CAIIP ni1s Bepudukanuu
Heob6xonumble | TexHmueckuit HHOCTpaHHBIH A3bIK B 00JIACTH MUKPOJIEKTPOHUKH
3HaHHUSA Tumnossie uHTEpdeiicsl CHK
YHHUBepcaIbHBIE METOI0JIOTHH BepUUKAIMH H(PPOBBIX UHTETPAJIEHBIX CXEM
Metoasr Bepudukauun CD-6710k0B Ha 3Tane ux pa3paboOTKU U MPH UHTETPallUU B
CuK
SI3BIKOBBIE KOHCTPYKIIMHU, HCHOJIb3YEeMBbI€ 17151 BepU(HUKALMH
Apyrue -
XapaKTePUCTHKH

3.2.8. TpyaoBas pyHKIHA

Pazpabotka nmporpaMmmHoro obecneueHus s YposeHb
HaumeHoBaHue Bepudukanuu CP-6:10k0B 1 MaKpoOIOKOB Kox | B/08.7 | (momyposens) 7

namsatu B coctaBe CuK KBanUpuKaLyn
TpynoBbie Paspabotka mporpammuoro koaa s CHK, BeIMONHSIOIEro BepuGHKALUIO ee
JeHfcTBHA COCTaBHBIX OJIOKOB

Hanucanue ckpuntoB i1t cO0pkr 00pa3oB UCIIONHAEMBIX IPOrpamMM IS 3arpy3KH B

CuK

KonTtpoas ucnonnenus CHK nporpamm B niporiecce MOASTUPOBAHUS UITH OTJIAAKH U

oOHapyXeHue ONIMOOK B XOJI€ UCIIOJIHEHUS IPOrpaMM

CocraBnenue oT4eToB 00 omubOkax ¢pyHkuuoHupoBanus CHK
HeoOxomumble | UuTarh M aHaMM3MpoOBaTh TexHUYecKylo AokyMeHTanuio Ha CHK u Ha cocraBHBbIE
yMEHUS ook CHK

PaspabateiBaTh BepudukanuoHHblii koa s CHK Ha yHUBepcalbHOM s3bIKE
IpOrpaMMHUpPOBaHUs

PaspabatbiBaTh Bepu¢ukanmoHHeld kKoa i CHK Ha HH3KOYPOBHEBOM  s3BIKE
IpOrpaMMHUPOBAHMS

PaGorate ¢ OTJIQJAYMKOM WM CHMYJSATOPOM JUisi KOHTposist ucnoiHeHuss CuK
IIPOrPaMMHOTO KOJ[a U BBISIBIICHHS OIIHOOK (PYHKIIMOHHPOBAHHUS

HeoOxonumeie
3HAHUS

TexHuueckui HHOCTpaHHbe;I A3LIK B 00J1aCTH MHUKPDO3JICKTPOHUKH

YHI/IBepCEU'II)HbIe A3BIKH ITPOTpaMMHUPOBAHU A

Hu3k0ypoBHEBBIE S3BIKH IIPOrPAaMMHUPOBAHUS

ITpoueccopHbie apXUTEKTYpbl HA0Opa MHCTPYKUUH

Tunoseie apxutektypsl CHK

Metoasl Bepuduxannn CPD-6;10k0B CHK

Hpyrue

XapaKTCPUCTHKH

3.3. O6o6menHas TpyaoBas pyHKUHUA

HaunmeHnoBanue

BeInonHeHne TOrHYecKoro cuHTe3a NugpoBoi
UHTETpAIBHOM cXeMHI B 6a3uce BbIOpaHHON Ko C YposeHb

TEXHOJIOTUIECKOH OHOTHOTEKH C yUeTOM KBATH(HKALIH
BPEMEHHBIX OrpaHHYCHUH
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Bo3MoxHbIE Benymui nHxeHep B obsactu jiorudeckoro cuaresa CHK
| HaMMeHOBaHHsA | HHXeHep-KOHCTPYKTOP-CHCTEMOTEXHHUK

| JIOJDKHOCTEH,

npodeccuit

| pabounx

ITytn mocTrxkeHus KBanuuKanuu

Ob6pasoBanve 0 | Briciuee 00pa3oBaHHe — MATMCTPATypa

obyueHue

OnbIT He MeHee Tpex JieT B 00J1aCTH IPOSKTHPOBAHUSA M COPOBOXIECHHS IIU(POBBIX CXEM

IPaKTHYECKONH | U CHCTEM Ha KPUCTAJLIE

paboThl

Ocobgle [IpoxoxxaeHue 00sA3aTeNLHBIX IPEIBAPUTENBHBIX H IEPUOANYECKHX MEIUIIMHCKUX

yCIIOBUS OCMOTpOB

JIOMycKa K IpoxoxaeHue 0OyueH s 0 OXpaHe TPyAa U NPOBEPKU 3HAHUS TpeOOBaHUIA

pabore OXpaHbI TpyAa

Hpyrue JlomonHuTteapHOE npodeccHoHaNbHOEe 00pa30BaHUe — IMPOTrPaMMBbl OBHIIICHUS

XapaKTePHCTHKH | KBATH(HUKAIUK, IPOTpaMMBbI IIPO(eCCHOHATBHON MEPENoAr0TOBKH HE PeXXe YeM
OJMH pa3 B MATH JIET

CnpaBouHas HH(pOpMaLUsL

Haumenosanne Kox HaumMeHoBaHKE HayaJIbHOU IPYMIIBL, JOJDKHOCTH, Ipodeccuy win
JIOKyMEHTa CHEMAIBHOCTH, HAlIPaBJIEHUS IOATOTOBKH
OK3 2144 WHxeHeppl-MeXaHUKHU
- Beaymmii KOHCTpyKTOp
OKIIATP 201524 WnxeHep-KOHCTPYKTOP
201526 HHxeHep-KOHCTPYKTOP-CUCTEMOTEXHUK
[lepeunu BO 25.01.7.1 | DnekrpoHHKa

3.3.1. TpyaoBas pyHkuus

HaunmeHoBaHue

MoenrpoBaHue JIOTHYECKOTO OITUCAHHS VpoBens
1 (POBOI HHTETPAILHOM CXeMBbI B Oa3uce Kon  C/01.7 | (nomypoBeHsb) 7
OMOJIMOTEKH TEXHOJIOIMYECKOro nmpouecca KBaTHUKALIH

Tpynosbie
JENACTBHSL

IToaroroBka BepU(UKAMOHHOTO OKPYXEHMs I MOJAEIMPOBAHHUS JIOTHYECKOTO
OnKcaHus HHPPOBOI HHTETPATIEHOM cXeMBbI B 6a3zuce OUOIMOTEKH TEXHOJIOTHIECKOTO
npoiecca

[ToaroroBka CKpUNOTOB JMJIs 3alycka MOJEIHPOBAHUS JIOTUYECKOTO ONMCAHUA
1 POBOI MHTErPAILHON CXEMBI B 6a3znce GMOIMOTEKH TEXHOJIOTHYECKOTO ITpoLecca

BeInonHedde MOAEIHPOBaHUS JIOTHYECKOr0 OMMCaHUs IUGPOBOH HHTErpalbHOM
cxeMbl B 6a3uce OMOIMOTEKM TEXHOJIOTHYECKOTO IIpOLECcca, aHaIM3 pe3ynbTaToB
MOJIEJTMPOBAHU, IOATOTOBKA OTYETa O HEUCIIPABHOCTAX

Heo0OxonuMmsle
YMEHHS

PazpabareiBaTh KOJ Ha CKPHUIITOBOM s3bIKe Ui 3amycka mojenupoBaHus CHK B
TECTOBOM OKPYKEHUU

Pa3pabatsiBaTh K0J| BepupuKannoHHoro okpyxeHus i1 CHK [y MozxenapoBanus
JIOTUYECKOI0 OIUCAHUS CXeMBI B 0a3rce GMOIMOTEKH TEXHOJIOFHYECKOro Ipouecca
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BbIABIAT, HEMCIOPABHOCTH B paboTe mu@poBOMl HMHTErpaJibHOW CXEeMbl B XOZ€
aHan3a pe3yJIbTaTOB MOJETUPOBaHHS
Hcnonssosars CAIIP ms Bepuduxaiyy nudpoBoi HHTErpaJIbHOH CXEMBI
HeobxogumMbie | TeXHHYECKH MHOCTPAHHBIH S3bIK B 0071aCTH MHUKPO3JIEKTPOHUKHU
3HAHUS Tunossie apxutextypbl CHK, MapiipyT npoektupoBanus CHK u ponp CO-6510k0B B
Mapuipyte npoektupoBanus CHK
Tunossle unrepdeticel CHK
[udposas cxeMOTEXHHKa
YHuBepcalbHbIe METOAOJIOTHH BepudHKalMU HHQPOBBIX HHTETPAIbHBIX CXEM
SI3bIKOBBIE  KOHCTPYKLMH, HCIOJb3yeMble I8  Bepudukanmuun  HUGPOBBIX
HHTErPaIbHBIX CXEM
MapupyT npoekTHpoBaHUs TUGPOBBIX HHTETPAJIBHBIX CXEM
Bosmoxunoctu CAIIP qis npoekTrpoBaHust HHGPOBBIX HHTETPATBHBIX CXEM
Apyrue -
XapaKTEPUCTHKH

3.3.2. TpynoBas ¢pyHkuus

HaumeHoBaHue

Pa3paboTka BpeMEHHBIX OIpaHUYCHHH Ha
CHHTE3UPYEMYIO HU(POBYIO HHTETPAILHYIO
CXeMy

{ YpoBeHb
C/02.7 | (nomyposeHs) 7

| kBanuuKaLU

Kon

Tpynossie
JIEUCTBHUS

Pa3paboTka HaGopa OCHOBHBIX BPEMEHHBIX OrpaHWYEHHWH JUISi CUHTE3HpyeMOi
u(ppoBoit HHTErPATBLHOI cXeMBbI B TpeOyeMoM dopmarte

Paspaborka HaOopa BpeMEHHBIX HCKIOUYEHHH Juis (aiula ¢ BpeMEHHBIMH
OrpaHUYCHUSAMH B TpeOyeMoM ¢opmMare

[TpoBepKka BpeMEHHBIX OTPAHHYCHU Ha KOPPEKTHOCTD U IPUMEHUMOCTSH K [IH(POBOi
uHTerpanbHoit cxeme npu nomowmn CAIIP 14 noruyeckoro CHHTE3a WM
BepU(HKALUU BPEMEHHBIX OTPAHUYECHUI

Heo0OxomuMele
YMCHHS

[oaroraBnuBath (ailyibl ¢ BpeMEHHBIMU OTpaHHUYEHUSIMU

Omnpenensath JOMYyCTHMbIE BPEMEHHBIE HCKIIOYEHHS B IHU(POBOH HHTErpanbHOM
cxeme wiu CHK

Hcnonp3oBate CAIIP s NOrH4ecKoro CHHTE3a WIH BepU(pHKAIMH BPEMEHHBIX
OTpaHMYECHHH VI IPOBEPKH KOPPEKTHOCTH (aiiIoB ¢ BpEMEHHBIMU OTPaHUYCHUAMHU

HeobxonuMeie
3HAHHUS

Texuuveckuit HHOCTPAHHBIH SA3bIK B 00JIACTH MUKPOIJIEKTPOHUKH

MeTo10J10THSL JIOTHYECKOr0o CHHTe3a IUGPOBBIX UHTETPAIBHBIX CXEM CPE/ICTBAMH
CAIIP

dopmaT mpeacTaBIeHus OrpaHHYEHUN A CHHTe3a M MMIUIEMEHTalUH LH(POBBIX
HHTETPAIBHBIX CXEM

Bosmoxuoctu CAIIP ais morpdeckoro cuHresa, UMINIEMEHTAIMH H CTAaTHYECKOTO
BPEMEHHOT0 aHAJIN3a

Hpyrue
XapaKTEPHUCTHKH

3.3.3. TpynoBas pyHKUHSA

HaumeHoBaHue

[TpoBeneHue JOruYecKoro CUHTE3a LUGPOBOi

HHTErpaJIbHOM CXeMBI B 6a3uce BHIOpaHHOH VposeHb
g Kon  C/03.7 | (monyposems) | 7
TEXHOJIOTMYECKOH OHOIMOTEKH CPeICTBAMH CUCTEMBI R S

ABTOMATU3UPOBAHHOI'O ITPOCKTHPOBAHUSL
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Tpynoseie Pa3paboTka OKpyXeHHs JIOTHYECKOI0 CHHTE3a HU(PPOBOH HHTErPANBHON CXEMBI
JeACTBUA Cunres uupoBOd MHTETPATFHONH CXEMBI B 0a3uce BBIOpDAHHOH TEXHOJIOTMYECKOH
OMOIHOTEKH
dopMupoBaHHEe OTYETOB O BPEMEHHBIX, MOMIHOCTHBIX MW  Pa3MEPHBIX
XapaKkTEPUCTHKAX CHHTE3UPOBAaHHOM IIM(POBOM HHTETPAJIbHOM CXEMBI
Brirpyska pe3yJibTaToB JIOTHYECKOTO CHHTE3a IIH(POBOI HHTETPAILHOH CXEMEI
Heob6xomnumele | IloaroraBnuBaTh CKPHNTHI  OKPY)KEHHS JIOTHYECKOTO CHHTe3a UuGpoBoit
yMEHUs HHTETPaIbHOM CXEMBI ¢ UCIIOJIb30BAHUEM CKPHUIITOBOTO SA3bIKa IIPOIPAMMHUPOBAHMS
IpoBoauTh JorMyeckuil cuHTe3 LUGPOBONA HHTETPATBHOM CXEMBI C YYETOM IUIaHA
KpHcTaUia (Tornorpaguueckiii CHHTE3)
[TpoBoAMTH JIOTHYECKHil CUHTE3 LHPOBON MHTErpaTbHOK CXeMBI O€3 y4yeTa IulaHa
KpUCTaLIa
IMpoBoauTh  JOTMYECKHH  CHHTE3  UUQPOBBIX  HHTETPAJbHBIX  CXEM  C
C®-6oxamu ¥ MakpoOJIoOKaMy IaMSTH
[MpoBoAMTH  JIOTHYECKHH CHHTE3 LUGPOBBIX HHTETPAIbHBIX cXeM  0Oe3
C®-0610k0B ¥ MaKpOOJIOKOB NTaMSTH
[TpoBOAHTH HHKPEMEHTAIBHBIH JJOTHYECKH i CHHTE3 IIU(PPOBOH HHTErPaIbHON CXEMBI
VHTepnpeTHpoBaTh pe3yabTaThl CTATHYECKOro BPEMEHHOIO aHaAIN3a
[TpoBOAUTL JIOTHYECKHH CHHTE3 IHM(POBOH HHTErpaJlbHOM CXEMBI C YYETOM
HHTETPALlAN CPENICTB BCTPOEHHOIO TECTUPOBAHUS
Heob6xonumble | TexHuueckuii MHOCTPAaHHBIH A3bIK B 0071aCTH MHKPO3JIEKTPOHMKH
3HAHUS CKpUNTOBBIN S3bIK IPOTPAMMHPOBAHUS
MerTo010rdsl TIOTHYECKOr0 CHHTE3a HU(POBBIX MHTETPAIBHBIX CXEM CPEICTBAMH
CAIIP
MeToapl ONTUMH3ALMHA BPEMEHHBIX XapaKTePHCTHK HH(POBBIX HHTETPAIbHBIX CXEM
cpenctamu CAIIP
Meroipl ONTUMM3ALUMH 3HEPrONOTPeOJCHUS UU(PPOBBIX HHTErPANbHBIX CXEM
cpeacteamu CAIIP
[TpuHIMIE  (PYHKUHOHHUPOBAHUS IOCJIEAOBATEIBHOCTHBIX M KOMOHMHALMOHHBIX
IUQPOBBIX UHTErPATIBHBIX CXEM
bynesa anre6pa u syieMeHTHasd 6a3a IM(POBBIX HHTETPAIILHBIX CXEM
Jpyrue -
XapaKTepUCTHKU

3.3.4. TpynoBas pyHKIHA

[IpoBenenue GopMabHOM IPOBEPKH JIOTHUECKOH

HKBHBAJIEHTHOCTH Ha COOTBETCTBHE HCXOIHOIO YposeHs
HaumenoBanue = ONMUCAHUS HUGPOBOH HHTEIPAILHON CXEMBI €€ Kox  C/04.7 (momyposens) | 7
Jorudeckoi MozaeiH B 6azuce 6M6IHOTEKH KasHGHKALHH

TEXHOJIOTHYECKOTO IIponecca

Tpynossie
JeucTBUA

PaspaboTka oOKpyxeHHs (GopMalbHOH NPOBEPKH JIOTHYECKOH 3KBHBAJIEHTHOCTH
U (POBOI MHTETPAILHON CXEMBI

CpaBHEeHHME HCXOJHOTO ONMHMCaHHs HU(POBOH MHTErPAbHON CXEMBI C JIOTHYECKOR
MOJIENIBIO CXEMBI B Oa3zuce OMONMMOTEKH TEXHOJOTUYECKOTO IIPOIECCa ¢ MOMOIIBIO
dbopManbHON TPOBEPKHU JIOTHYECKOH SKBHBAICHTHOCTH

®dopMmupoBaHHEe OTYeTa C pe3yJbTaTamMM (GOpPMalbHONH IIPOBEPKH JIOTHYECKOH
SKBHBAJICHTHOCTH [IU(PPOBOI MHTETPAIILHON CXEMBI
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Heobxomumple | [loaroraBinuBaTh CKpHUNITHI OKpPY)KEHHS GOPMAIbHOH IPOBEPKU JIOTHYECKOH
yMEHUSA 9KBHBAJIEHTHOCTH U POBOH HHTETPAILHON CXEMBI € UCII0JIb30BAHUEM CKPUIITOBOTO
S3bIKa IPOrpaMMHUpPOBaHUS
[MpoBoauTs (POPMANTBHYIO TNPOBEPKY JIOTHYECKOH 3KBHUBAJCHTHOCTH IH(PpOBOH
HHTEerpaIbHO# cxembl cpeactBamu CAIIP
HutepnpeTnpoBarsb pe3ybTaThl bopmasbHOH IIPOBEPKHU JIOTUYECKO
HKBUBAICHTHOCTH HU(QPOBON HHTETPAIBHOMN CXEMBI
Heo6xonumble = TexHmueckuit HHOCTPAHHBIN S3BIK B 00JIACTH MUKPOJIEKTPOHUKHA
3HaHUA CKpHUIITOBBIN S3bIK IPOTPAMMHUPOBAHHS
OcHOBbl W TPUHOUNBI (OPMANILHOW TPOBEPKH JIOTUYECKOH SKBHBAJIEHTHOCTH
UU(POBBIX UHTETPAIBHBIX CXEM
OcHOBHBIE 3aKOHEI 0YJIeBOH anredpsl
S3p1ku onrcasys nUQPOBON anmapaTypbl
MeTomomnorus norudeckoro cunresa cpeacrsamu CAIIP
Bosmoxnocta CAIIP mis npoekTupoBaHus NUPPOBEIX HHTETPAIBHBIX CXEM
Apyrue -
XapaKTEepUCTHKU

3.3.5. Tpynosas pyHkuus

HaumeHoBaHue

- Pa3paboTka ¥ HHTETPALHs CPEICTB BCTPOCHHOTO Vposes
TECTUPOBAHUSA 111 OTOPaKOBKH IIPH Koa | C/05.7 = (nomyposens) | 7
IIPOU3BOJICTBE KPUCTAJIIOB e KBaIUHUKALUH

TpynoBbie
JENCTBH

Onpenenenne HeoOX0UMOT0 Habopa BCTPauBAaEMbIX CPEACTB TECTUPOBAHHUS

Pa3pabGotka metoaukn tectupoBanus CHK

Pa3spabotka TpeOoBaHmii K OJ0OKaM, CTPYKTypaM BEpPXHEIO YypPOBHs, BHELIHHM
BeiBozaM CuK

WuTterpauuns cpeiCTB TECTUPOBAHUS B M POBYIO HHTErpayibHyto cxemy U CoK

Pa3zpaboTka HabOpOB TECTOBBIX BEKTOPOB

Bepuduxanus CHK u uaterpupoBaHHbx CPO-6710KOB € HCNONB30BAHUEM TECTOBBIX
BEKTOPOB

Heobxoaumeie
yMEHUS

BcrpanBath cpeAcTBa caMOTECTHPOBAHUS B N poBble HHTErpaibHble cXeMbl M CHK

Co3naBath HAOOPBI TECTOBBIX BEKTOPOB ISl IPOMBILIUIEHHBIX TECTEPOB

[TpoBoauTH BepUGHKAHUIO BCTPAUBAEMBIX CPEICTB CAMOTECTUPOBAHHS

Hcnonszoate CAIIP s reHepanuu HaOOpOB TECTOBBIX BEKTOPOB IUIA CPEICTB
CaMOTECTUPOBAHUS

Hcnonssosare CAIIP s BcTpaWBaHHSA CPEICTB CAMOTECTHPOBAHUSA B IH(POBBIE
HHTEerpaibHble cxeMbl 1 CHK

HeobxoauMele
3HAHHUY

Texumueckuit HHOCTpaHHLIﬁ S3BIK B 00J1aCTH MHKPOSJICKTPOHHKH

MeTtoo10THs JJorH4ecKoro cuHTe3a cxeM cpeacrtsamu CAIIP

MeTopaonorus HHTCIpallid BCTPAMBAE€MBIX CPEACTB TECTHPOBaHUA CpPEACTBAMH
CAIIP :

MeTtoasl reHepalui HabOpoB TECTOBBIX BEKTOPOB

Oco6eHHOCTH (YHKIIHOHUPOBAHUS TPOMBIIUIEHHBIX TECTEPOB

Apyrue
XapaKTCPUCTHUKHN




22

3.4. O600menHasi TpyaAoBas PyHKIUUA

Pa3paboTka GyHKIMOHAJILHOTO OITUCAHUS CHCTEMBI YpoBeHb
HaumeHoBanue Kon D 7
Ha KpHCTAJIE H TCXHUYECKOTO 3aJaHMs Ha HEE KBanMpHKaLHK
. Bo3amoxxHbIe PykoBoauTens npoekra B obnactu pazpadorku CHK
| HAaUMEHOBaHHs | [ JIaBHBIA KOHCTPYKTOP
| IOJDKHOCTEH, 3aMecTUTENb ITaBHOTO KOHCTPYKTOpa
| mpodeccuii
pabounx

IlyTa moctTikeHus KBATH(pHKALIMH

ObpazoBanue u

Beicliee oOpa3oBaHue — MarucTparypa

o0yueHue

OnsiT He MeHee sty JieT B 006J1aCTH MPOEKTHUPOBAHHUS U CONPOBOXKICHUSI U POBBIX CXEM
OpakTHYECKOH | M CUCTEM Ha KpUCTaJLIe

paboThI

Ocobblie ITpoxoxaeHue o6s3aTeNbHBIX IPEIBAPATENBHBIX U IEPHOAUYECKUX MEAUIIUHCKUX
yCIIOBHSA OCMOTpPOB

JIOTIYCKa K [Tpoxoxaenue oOyueHUs MO OXpaHe TPyJa U NPOBEPKH 3HAHUA TpeOoBaHMH

pabote oXpaHbl Tpyaa

Hpyrue PexomeH1yeTcs TOTIOJIHUTENBRHOE podeccHOHaTbHOE 00pa3oBaHKe — IIPOrpaMMbl
XapaKTEPUCTHKH | MOBBIICHUS KBATM(PHUKALUH, IPOrpaMMbl TPOPECCHOHATPHOMN NEPENOATOTOBKH HE

peXke 4eM OJMH pa3 B IAThH JIET

CropaBoyHast HHGpopmauus

Haumenosanue Kon HauMmeHoBaHUE HaYaIbHOM IPYNIIBI, JOJDKHOCTH, MPOpECCHH I
JIOKYMEHTa CHEeNHAJILHOCTH, HallpaBJIEeH!s IOATOTOBKU
OK3 1223 PykoBouTtenu nogpa3aeneHui 110 HAyYHBIM UCCIIEIOBAaHUSM U
paspaboTkam
EKC - ['1aBHBII KOHCTPYKTOP IIPOEKTA
- [ maBHBIA KOHCTPYKTOP
OKIIATP 200538 | I'naBHBINA KOHCTPYKTOP
Ilepeunu BO 25.01.7.1 | DnekTpoHHKa

3.4.1. TpynoBas ¢pyHKIIUA

VM HuMupoBaHue MOCTaHOBKH padoT Mo
YpoBeHb
npoextupoBanuto CHK, onpenenenue obiactu
HaunmeHoBaHue Kon | D/01.7 i (nmoayposens) 7
npumeHeHust CHK 1 BBIOOp TEXHOJIIOTHYECKOTO KBATHGHKALMH
6azuca pa CHK (TeXHONMOTMH U3rOTOBJICHU)
TpynoBbie Pa3paboTka H coriacoBaHue ¢ 3aKa3YMKOM MEPBUYHOIO TEXHHYECKOTO 3aJaHHs Ha
JefcTBus unrerpaisHyro cxemy, CBUC umu CuK

Ompenenenue obmactu npumeHeHuss CHK ¢ ydeTroM KOHKYPEHTOCIOCOOHBIX
XapaKTePUCTHK

BeIGOp Ha OCHOBE MEPBHYHOIO TEXHHYECKOTO 3aJaHusi U 00JACTH NMPUMEHEHHs
texHoorndeckoro npounecca uzroronyieHnss CBUC wim CaK
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HeobOxoaumbie
YMEHHSI

Yurate M aHaAMM3UpOBaTh TpeOOBaHMS CHUCTEMHOIO YPOBHSA, TEXHHYECKUE
cnenudpUKanuy, TEXHHYECKYH0 IOKYMEHTALHUIO 110 pa3padoTKe M BHEAPEHHIO
naTerpaibHoit cxeMbl, CBUC nmu CeK

AHaIM3dpoBaTh (YHKUIHOHAIBHBIE BO3MOXHOCTH M CIIOCOOBI HCIIONb30BAHMS
nporpamMMmHbix nakeroB CAIIP jis mpoekTvpoBaHMsS HMHTErpalbHOH CXEMBI Ha
ri1aBHBIX 3Tanax npoueccoB npoekrupoBanust bBUC u CBUC

ITpoBOAMTH CHCTEMHYIO MHTETPALMIO HAa BCEX YPOBHSX pa3padarhlBaeMoro MpoeKTa
CeK

P33pa6aTI>IBaTB TCXHHYCCKYIO JOKYMCECHTALlUIO, a TaKXEe IIPCAJIOKCHHA H
MCpONpUATHA 110 OCYIICCTBIICHUIO pa3pa60TaHHbe IIPOCKTOB U IIporpaMm

HeobxoauMele
3HAHUS

TexHuyeckuit MHOCTPAHHBIN A3BIK B 00JIACTH MUKPOIEKTPOHUKHI

OCHOBBI CHCTEMHOTO IPOCKTHPOBAHHS MHKPOJJIEKTPOHHBIX YCTpoWcTB Ha Oaze
HPUHIUIIA MOXYJBHOCTH C HU(POBBIM MHKPONPOLECCOPHBIM (KOMIIBIOTEPHBIM)
ynpaBJeHHEM

Ocobennoctn Impouecca, METOAOB H 3TAIIOB IIPOCKTHPOBAHUA, IIPEACTABIICHUA CXCM
Ha pa3IMYHBIX 3TallaX MPOCKTHPOBAHHUA

[IpUHUMOBl TOCTPOCHHS (U3HYECKUX M MaTeMaTH4eCKMX Mojaenell M HX
IPUMEHUMOCTb K KOHKPETHBIM ITpolieccaM U prubopam

Xapaktepuctuku CAIIP nns npoexkTupoBaHUsST HHTErpabHBIX CXEM H METOHBI
peleHus 3aa4 TEXHONOTHYECKOTO B cXeMoTexHudeckoro npoexktuposanus CHK u
CbUC

Texuosnoruu usrorosiienust CBUC n CuK

Jpyrue
XapaKTEPHUCTHKU

3.4.2. TpynoBasi pyHKIHSA

Pa3pabotka anroputma (yHKIHOHHUPOBAHHUS . Vposens

Haumenosanne CHCTEMbI Ha OCHOBE MIEPBUYHOrO TexHHYeckoro | Kox  D/02.7  (momyposensn) = 7
3afganust Ha CHK | KBATHQUKALKHK

Tpynoseie Onpenenenue coctaBa CHK

JleiicTBUS OnpenencHue HaOopa HWHCTPYMEHTAIBHBIX CpPEACTB OIIMCAaHHUA IPOEKTa Ha
CUCTEMHOM YPOBHE
Onpeaenenre MHOXECTBA CIIEHHATBHBIX MATEMaTHYECKUX U JIOTHYECKUX QYHKLIUHN U
onepanuit, onuceiBaomux padory CHK
Pa3paboTka 1moBeieH4ECKO BBHICOKOYPOBHEBOM MOJENH BCEH CHCTEMBbI 0€3 yyera
BpPEMEHHBIX XapaKTEPUCTHK CPEACTBAMH YHHBEPCAIBHBIX M CIIEHHUAIM3MPOBAHHBIX
SI3BIKOB TMPOrPaMMHUPOBAHUS U A3bIKOB ONUCAHUS annapaTypbl

Heo6xonumpie | UuTaTh M aHATH3UPOBATH NEPBUYHOE TEXHUYECKOE 3aJaHHUE

YMEHUs Yurath © aHaIM3UpoBaTh TpeOOBAaHMS CHUCTEMHOIO YpPOBHS, TEXHHYECKHE
crnenuduKalui, TEXHUYECKYI0 JOKYMEHTAIMIO 110 pa3paboTke U BHeapeHHo CHK
BbIOHpaTs U ONMHCHIBATH MOJIENIH YIEKTPOHHOU KOMIOHEHTOH 0a3bl Ha pasIM4YHBIX
STanax MPOeKTHPOBAHUS C YHETOM BEIOPAHHOTO MapuIpyTa MPOEKTUPOBAHHS
PaboTarh ¢ TEXHHYECKHMHU M MPOTrpaMMHBIMM CPEACTBaMH pealH3allli IIPOLECCOB
HPOEKTHPOBAHHUS
Ananu3upoBaTh (YHKIHOHAIBHBIE BO3MOXHOCTH M CIIOCOOBI HCHOJB30BaHHS
nporpaMMHbIXx TmaketoB CAIIP 118 NpoekTHpoBaHMsS HMHTEIPAlBHBIX CXEM Ha
riaBHBIX dTanax npoueccoB npoektuposanus bBUC u CbUC

Heo6xonumbie | TexHuueckuit HHOCTPAHHBIH A3BIK B 00JIACTH MUKPOJIEKTPOHUKH

3HaHUs YHuBEpCAIbHBIE W CHCHUATU3UPOBAHHBIE SA3BIKH IIPOTPAMMHPOBAHUS, SA3LIKH
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OITHCAHMs anmaparypbl H CKPUIITOBLIC SI3bIKHA

OCHOBBI CHCTEMHOTO IPOEKTHPOBAHHS MHKPOIJIEKTPOHHBIX YCTpOHCTB Ha Oase
NPUHIHUIA MOIYJIBHOCTH C UIHMGPOBBIM MHKPONPOIECCOPHBIM (KOMIIBIOTEPHEIM)
yIIpaBJIEHUEM

OOuias XapakTepHCTHKa Ipolecca IPOEKTHPOBAHMSA, METOABI W OTalbl
IPOECKTUPOBAHUS

OcCoOEHHOCTH MpeaCTaBlICHHs] CXEM Ha pa3IMYHbIX JTanax IPOEKTUPOBAHMI,
NPUHIUOBL  HOCTPOEHHS  (PU3MYECKMX M MaTeMaTH4YE€CKUX  MOJENEH, WX
IPMMEHMMOCTH K KOHKPETHBIM IIpoLiEccaM M pubopam

Xapaktepuctuku CAIIP s mpoekTHpoBaHMs HHTETPANbHBIX CXEM H METOJBI
pelieHus 3ama4d cxemorexHuueckoro npoexktupobanus CoK u CBHUC

Hpyrue
XapaKTepUCTHKHA

3.4.3. TpyaoBas pyHKIHR

HaumMeHoBaHHe

| PazpaboTka Habopa TeCTOB CHCTEMHOIO

! VYposenb
ypPOBHSI U IIpOBe/ieHNE BepHpHKaLu . Kox | D/03.7 (nomyposess) 7
noBegeH4Yeckoi Moein Bceit CHK ’ KBATM(PHKALIHY

i
oS S S

TpynoBsie
JeUCTBUS

PaspaGoTka CHCTEMBI TECTOB, IOKDBIBAIOLIMX BEpH(UKANHOHHLIE 3aNpOCHl B
tekymei cpeae CAIIP

KommnbrotepHoe MosieTipoBaHue U BepHpukanus nopeaeHueckoit mogenu CukK

IoarBepxaenue coorBercTBus npoekra CHK TpeGoBaHHSM, 3apHKCHPOBAHHBIM B
IIEPBHYHOM TEXHUUECKOM 3aJaHHH B 00JIACTU BBIIOJIHEHHS OKMAAEMBIX (PYHKIMH

HeobOxoauMele
YMEHUSI

Yurtarh ¥ aHAIM3MpPOBaTh TpeOOBaHHS CHCTEMHOTO YPOBHS, TEXHHYECKHE
crienupUKaLUH, TEXHHYECKYIO TJOKYMEHTAIIMIO 10 pa3paboTke u BHeAperHI0 CHK

[Tonb3oBaTbCA CrelHaIu3HPOBAHHBIMU cucTeMaMH BBICOKOYPOBHEBOM
BepU(UKALUU ¥ MOJIETTUPOBAHUS

PaspabarbiBaTh BeprU(HUKALMOHHBIE TECTHI IS MoBeaeHYeckor Moaem CuK

HMcnonb30BaTh TOTOBEIM BEpUGHKAIMOHHBIA KOJA Ui pa3padOTKH Ha €ro OCHOBE
cOOCTBEHHOI0 KOJa

HeobxoaumMrele
3HAHUS

Texuuueckuit HHOCTPaHHBIH A3bIK B 00JIACTH MUKPOJIEKTPOHUKH

yHI/IBepCEU'II)HI)IC H CIICIHAJIU3UPOBAHHLIC SA3BIKH IIPOTrPaMMHUPOBAHNS H CKPHUIITOBBIC
SI3BIKH

OCHOBEI CHCTEMHOTO MTPOCKTHPOBAHUS MHTETpATIbHBIX MUKpocXeM B CHK

MeTtop1 cuCcTEMHO# BepH(UKaIM ¥ KOHTPOJIS

Oco6eHHOCTH CHCTEM BHICOKOYPOBHEBOH BEpH(UKAILMU U MOJETHPOBAHUSA

Apyrue
XapaKTCpPHUCTHKH

3.4.4. Tpynosas pyHKUUA

i
i
1

Omnpenenenne Habopa 6J10KOB, peaJu3yEMBIX B YposeHb

HauMeHoBaHMe BHJIE aNllapaTHOM YacTu, 1 Habopa 6JI0KOB, Kon E D/04.7 (nomyposeHs) 7
pea3yeMbIX B BHJE IPOrPAMMHOMN 4acTH KBaMHKALHH
TpynoBeie Pa36uenne CHK Ha anmapaTHYIO U IPOrPaMMHYIO YacTH
JIEACTBHS Paspabotka crieuudukanuy annapatHoi yactd CuK
Paspa6orka cnenudukauu nporpaMmmuoi yactd CuK
Heobxonnmeie Yprath W aHAIM3UPOBaTb TpeOOBaHHUS CHCTEMHOIO YPOBHS, TEXHHYCCKHE

YMEHHMS

crienqu(UKalMK, TEXHHYECKYIO0 JOKYMEHTAIMIO [0 pa3paboTke U BHeApeHu0 CHK
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[Tosib30BaTbCA CeHATU3UPOBAHHBIMU cHUCcTeMaMH BBICOKOYPOBHEBOH
BepuduKauuu 1 MOAEIUPOBaHUs

PaboTaTh ¢ TEXHHUYECKHMU U IIporpaMMHBIMH CPEACTBAMH pCAIN3allui ITPOHECCOB
ITPOCKTHPOBAHUSA

Pa3pabarbIBaTh TEXHUYECKUE ONUCAaHUs Ha cocTaBHble YacTH CHK

Pa3pabarpiBaTh IpOrpaMMHBIH KOJ Ha YHHBEPCAIBHBIX U HU3KOYPOBHEBBIX A3BIKAX
HpPOrpaMMHUPOBAHHUS

Heobxonumele TexuuyecKuii HHOCTPAHHBIN A3bIK B 00JIACTH MHKPOJJIEKTPOHUKHA

3HAHUA OCHOBBI CHCTEMHOIO IPOEKTHPOBAHUS MHKPOIEKTPOHHBIX yCTpOMCTB Ha Oase
IPHHIKIIA MOAYJIBHOCTH C LH(POBHIM MHUKPONPOLECCOPHBIM (KOMIBIOTEPHBIM)
yIpaBJICHHEM
O6mas XapakTepUCTHKa Mpolecca I[POSKTHPOBAaHMs, METOAbl M 3Tallbl
IIPOEKTHPOBAHUs, OCOOEHHOCTH IPEICTAaBICHHA CXEM Ha Da3JIMYHBIX JTanax
NPOEKTUPOBAHUA, TNPUHUMIBI HOCTPOCHUS GH3MYECKUX H MaTeMaTHYECKUX
MOJEeTER, X MPUMEHHUMOCTH K KOHKPETHBIM MpolieccaM U npubdopam
VHUBEpCATbHBIE 1 HU3KOYPOBHEBBIE SI3bIKH IPOTPaMMHPOBaHHUs

Apyrue -

XapaKTePUCTHKH

3.4.5. Tpynosas pyHKIHUA

HanmeHoBanue

- Paspa6otka apxutektypsl Beeit CHK YposeHb
- Ha ocHoBe C®-6110K0B

Koax = D/05.7 (nosypoBeHb)
KBATHDUKALHN

Tpynossie
JEeACTBHS

Onpenenenne coctaBa CP-6110koB annapatioit yactu CuK

Onpepenenue coctaBa CP-6110k0B nporpaMMHoii 9actu CHK

Omnpenenenue cnenudukanu opuruHanbHol yactu CHK

PaspaboTka apxutekTypsl annaparHoi yactu CHK, BBeIecHHE CHCTEMHO# LIMHBI

Paspa6oTka kaprtel namsati CHK ¢ oToOpaxxeHHEM B Hee NPOrPaMMHO JIOCTYITHBIX
peructpoB U 0110koB namsITH CP-0110K0B

IMoakmouenue CP-6510k0B K cuctemuoi muHe CHK

Pa3paboTka KapThl IpephIBaHUi

PaspaGoTka mpoleAypsl BKIIOYEHUs] NHUTAHHA H 3arpy3Kd IPOrpaMMHOIO
obecrieyeHus

HeobxoauMeie
YMEHHUS

PaspabarriBath C®-6j0ku CBHUC, BBIMONHAIONME 33JaHHYIO GYHKLIHIO, H
3a/laHHbIH HHTEpdeiic 0OMeHa JAHHBIMHU C CUCTEMOM

Pa3pabaThiBaTh MOCTHI JUIs COSJIMHEHHS YCTPOHCTB C pa3IMYHBIMU HHTEpQeicamu
1 paboTaroIMX Ha pa3IuYHbIX 4aCTOTaX, BepHduLupoBaTh paspabaTeiBacMpli CO-
6ok, JgoOuMBasChb IpH O3TOM  [PUEMJIEMOH  IOJHOTBHl  TECTHPOBAHUA,
Bepuduuuponars CD-6710k cTopoHHEH GUPMBI, TOCTABIIAEMbIH KaK YE€PHBIN SIMKK,
KaK JIOKQJIbHBIMH TECTAMHU, TaK M B COCTABE CUCTEMBI

HeoGxoauMele
3HAHUS

TexHuyeckuit HHOCTPaHHBIN S3BIK B 00JIACTH MUKPOJICKTPOHUKHI

Tunossie apxurektypsl CHK, MappyT npoektupoBanus CHK u pons CP-6110K0B
B MapiupyTe npoekrupoBanus CHK

Ocobennoctu pazpadotkun CD-6110k0B 11 Metoabl nHTerpaun CO-61oxoB B CK

Mertos! Bepudukauun CP-0110K0B Ha 3Talle X pa3pabOTKH H NPH HHTETPALK B
CaK

Xapakrepuctukd CAIIP s npoeKTHpoBaHMs HHTErPajbHBIX CXE€M H METOIBI
peleHus 3a1a4 cxemorexupueckoro npoektuposanus CuK u CBMC

Hpyrue

XapaKTCPUCTUKH
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3.4.6. TpynoBas pyHKIuSsA

[IpoBenenue Bepuukanuu pazpaboTaHHOTO Yposenb
Haumerosanie apxuTeKkTypHOro pemenus CHK Koax D/06.7 | (moayposens) 7
KBanupuKauuy | |

Tpynosbie Pa3zpaboTka TpaH3aKUHMOHHBIX BBICOKOYPOBHEBBEIX MOJENIeli KOMIIOHEHTOB BCei
JIeUCTBUSA CuK

MopenupoBaHue TpaH3aKLMOHHOH BbICOKOYpoBHeBodM Moaenu CHK Metomamm

KOMIBIOTEPHOTO MOAETUPOBAHUS

BHecenne wu3MeHeHuMii B Ha0Op amnmapaTHbIX M MNPOTPaMMHBIX OJIOKOB H

TPaH3aKLIHOHHBIX MOJEIEH MOocye aHATN3a pe3yIbTaTOB MOAETTHPOBaHHUS

OrneHKa KOPPEKTHOCTH BHIOPAHHOTO apXUTEKTYPHOTO pPeIICHUS
Heob6xonumeie Bepudunuponars papadatsiBaeMblii CO-6110k, 106UBasCh IPH 3TOM MPHEMIIEMOM
YMEHHS IOJHOTHl TeCTHpoBaHWsA, Bepuuunupoate C®-6J0Kk CTOpoHHEH (PUpPMBEL,

MOCTaB/IIEMBII Kak ‘—IepHBIﬁ SAIIUK, JTJOKAJIbHBIMH TECTAMH H B COCTABC CHUCTCMBI

Ucnonp3oBare MHCTpyMeHTapuit s paspabotku CO-6510k0B, BKIIOYAIOMHUN B
ce0st METOIOJIOTHIO TECTUPOBAHUS U BepUPHUKALIUN

[Tucars tectsl qis CHK ¢ 3agaHHON apXMTEKTypoH Ha YHHBEPCAIBHOM S3bIKE
IpOrpaMMHUPOBaHMS

PaspabartbiBaTh MporpaMMHBIi KOJ TpaH3aKIIMOHHBIX BBICOKOYPOBHEBBIX MOJIENCH
onokos CuK

HeobxoauMele
3HAHUSA

TexHuueckuit MHOCTpaHHBIN A3bIK B 00JIaCTH MUKPO3JIEKTPOHUKI

Mertoab! Bepudukanun CP-610k0B Ha 3Tane UX pa3paboTKH U IPU UHTETPAllUH B
CuK

yHI/IBepCEUIbHBIC S3BIKH NMMPOTPAaMMUPOBAHUA U CKPHUIITOBBIC SI3BIKU

TunoBsle nHTEpdENCH HUPPOBHIX YCTPOHCTB

Hpyrue
XapaKTEPUCTHKH

3.4.7. Tpynosas pyHKIUA

HanmenoBanue

Pa3paboTka 0611eii KOHIeNnuYu TeCTUPOBAaHUS
CHK, Bmovast pa3paboTKy TECTOBBIX BEKTOPOB
U CTPATErHIO TECTUPOBAHUS B KPEMHUU

Kon

D/07.7 ! (noaypoBeHs)

| KBaTMUKaUUK

VYpoBeHb

Tpynoseie
JeHCTBUA

Onpenenenue mMetonoB Bepudukauuu annapatHoit yactd CHK u nporpaMMHBIX
Cpe/CcTB BepuUKanuu

Pa3pa60T1<a TECTOBOIO IUTAHA M3ACTIMS U €r0 COCTABHBIX YacTeH

Pa3zpaboTka HabOpOB TECTOBBIX BEKTOPOB [Uis BepH(HKANMH anmapaTHOW yacTH
CuK

PaspaGorka oOumIeidi cTpaTerMd M airOpUTMa TECTUPOBaHHUS B KPEMHHHM M
Bepudukanun CHK

OI.IeHKa BO3MOXXHOCTH M HEOOXOJHMOCTH BBEJCHHS B alllapaTHylO 4acCTb 0JI0KOB
CaMOTECTHUPOBAaHUL

HeobxonuMele
yMEHHS

[Mpumensts CAIIP ais uHTErpaliini TeCTOBONH HHPPACTPYKTYPHI allllapaTHOM 4acTH
CuK

ITpumenste CAIIP nns unTerpamuu 6JI0KOB CaMOTECTHPOBAaHUS B anmnapaTHYIO
yacTh CHK

[Mpumensts CAIIP s reHepauu TECTOBBIX BEKTOPOB /71s anmapatHoii yactu CHK

HeobOxonuMeie
3HAHUS

TexHu4yecKknit ”HOCTPAHHBIN S3bIK B 00JIACTH MHKPOJIEKTPOHUKHU

Meroasr Bepudukamuu anmaparHoii yactu CHK u mporpammHbIE CpelcTBa
BepUUKaLUU
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HpI/IHIII/IHLI IMOCTPOCHHUS TECTOBBIX BEKTOPOB H ITOJIHOTHI IIOKPBITHA TECTA

B03MOXHOCTH MPOMBIIIUICHHOTO TECTOBOTO 000PYI0BaHHUA

Mertono/Iorusl MHTETpaLMH BCTPAUBAaEMBIX CPEACTB TECTHUPOBAHUS CPEICTBAMM
CAIIP

Hpyrue
XapaKTepUCTHKHI

3.4.8. TpynoBasi pyHKIHA

HauMenoBanue

Pa3paboTka TexHHYECKOro 3a7aHus Ha YposeHb

nporpaMMHYIO ¥ anmaparuyto yactd CHK Kon | D/08.7 | (noayposens) 7
KBaTH(pUKALUH

Tpynosbie
nercTBus

Onucanne anroputMa (QYHKIHOHHPOBaHMS W IUKIorpammbl paborel CHK ¢
pacKpeiTHEM paboOThl €€ OTACIBHBIX Y3JIOB, BKJIOYas BPEMEHHbIE AHArPAaMMEI,
IpeJJIOKEHH 110 UX pealIi3alliy alllapaTHBIMH WM ITPOTPAMMHBIMH METOJaMH

Onucanve MOBEJACHYECKUX MOJIENed OTACIbHBIX HH(POBBIX Y3JI0B M BCEi
mudppoBoit yacth CHK B menoMm, OmMCHIBAIOIUX (QYHKIMM W BpEeMEHHBIC
COOTHOIIEHUS 6€3 MPUBA3KU K KOHKPETHOU TeXHOJIOTHUYecKo# peanu3aiun CHK

Omnucanne HaGOPOB (YHKIHOHATBHBIX TECTOB, HEOOXOAUMBIX U BepU(UKAL[HH
smoruyeckoit mozenau CuK

Pa3paboTka TexHHMuYeckHX TpeGOBaHMH K pa3paboTKe aHAJIOTOBBIX M aHAJIOro-
udpoBex y3moB CHK

Heobxonnmeie
YMEHUS

OdopmiaTe pe3yiabTaThl UCHbITaHHNA moBeneH4Yeckoit momenun CHK u (uin) ee
MakeTa Ha OTAENbHBIX MHKPOCXEMaX, OTPaKaloIie COOTBETCTBUE apXUTEKTYPHI
aroput™Ma CHK TpeGoBaHUAM NEPBUYHOrO TEXHUUECKOTO 3aJaHHUS

Bepudunuposats pazpabarsiBaeMblii CO-6110Kk, 100MBasICh MPU 3TOM NMPHEMIIEMOiH
IOJHOTHl TeCTHpOBaHMsA, BepuduuupoBarb C®-0iIoK CTOpoHHEH (GUPMBI,
MOCTaBJIAEMBIA KaK YEpHBIH SIIUK, KaK JIOKAIbHBIMH TECTaMH, TaK M B COCTaBe
CHCTEMBI

Pa3zpabaTriBaTh METOMUYECKYIO M JIOKAJIBHYIO TEXHHYECKYIO JOKYMEHTAlHIO, a
TaKkXe MpeJIOKECHHS W MEpPONPHATHS MO OCYHIECTBICHHIO pa3paboTaHHBIX
HPOEKTOB U IIPOrpaMM

IIpou3BOANTh TEXHHUKO-DKOHOMHYECKHH aHaJIM3, KOMIUIEKCHO OOOCHOBBIBAThH
IPUHUMAEMBbIE U peaTu3yeMble PEIICHHs, U3bICKHUBAaTh BO3MOXKHOCTH COKpAIIECHHS
LMKJIA BBIIOJHEHHS paboT, COAEHCTBOBATH MOATOTOBKE MTPOIECCa HX BHIMOIHEHHUS,
obecrieyeHHI0 HEOOXOAMMBIMH TEXHHYECKMMH JIaHHBIMU, MarepualaMd H
000pyI0BaHHUEM

HeobxoauMele
3HAHUS

TpeGoBanus kK opopMiIeHHIO TeXHIYECKOH TokyMeHTauuu it CHK

TpeboBanus ECK]J]

IIpaBuna BeImosIHEeHHs YepTexei cornacHo Tpeboanmnsm ECKJ]

TexHuyeckuil HHOCTPaHHBIH A3BIK B 00JIACTH MHUKPOJICKTPOHHKH

Hpyrue
XapaKTEPUCTHKHU

3.5 O606mennas TpyaoBasi pyHKIUA

Bomonsenne (1)143PI‘-IGCKOI>1 HMILJICMCHTALIUHA Ha OCHOBC
nonyquHoﬁ JIOTHYECCKOM MOJE/IM CUCTEMEBI Ha KpucTajlic B

|
HaumMeHoBanue |

| aBTOMATU3HPOBAHHOI'O NPOEKTHPOBAHHUS

| 6a3zuce OHOTMOTEKM TEXHOJIOTHYECKOTO MTPOLECCA C yIETOM
. Habopa orpaHUYeHuH ¢ HCIIOIBb30BAHHEM CPEACTB

KBATH(UKALUH

YpoBeHb 7
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Bo3MoxHbIe Benymuii mxeHep B obiactu pa3padoTku Tononoruu CHK
HaUMEHOBAHMUsI HHxeHep-KOHCTPYKTOp

. IOIDKHOCTEH,

npodeccuit

- pabounx

HYTI/I JOCTHXXCHHUA KBa.III/I(bI/IKaHI/II/I

ObpazoBanue u

Bricuiee o6pa3zoBaHue — Marucrparypa

obyuenune

OnpiT He MeHee Tpex JieT B 0071aCTH MPOEKTUPOBAHKUS U COMPOBOXKIACHHS U POBBIX
MPaKTHYECKOMH CXEM M CUCTEM Ha KpUcTaJlle

paboThI

Oco0Ornle yciioBus
Jlonycka K pabore

[IpoxoxaeHue 06s3aTeNBHBIX MPEABAPUTEIBHBIX U IEPHOAUUECKHX MEAUITMHCKUX
OCMOTPOB

[TpoxoxaeHue oOy4eHUs 110 OXpaHe TpyJda U IPOBEPKHU 3HAHUSA TpeOOBaHHA
OXpaHHI TpyJa

Hpyrue
XapaKTePUCTUKH

JononHuTtensHoE npodeccuoHaibHOE 00pa3oBaHUe — IPOrPAMMBI ITOBBIIIEHUA
KBaTTM(UKAIMH, IIPOrpaMMBbl IPOPECCHOHATIBHON NEPENOATOTOBKH HE PEKE UeM
OJIMH pa3 B OSATh JIET

CrpaBoyHas nH(popmanus

HaunmenoBanue Ko HauMeHoBaHMe Ha4aIbHOW IPYNIIBI, JOJDKHOCTH, TPOPECCHH UITH
JIOKYMEHTa CHEeLHMATBHOCTH, HAIIPaBIECHUS MOATOTOBKI
OK3 2144 WHxeHepbl-MeXaHUKH
EKC - WnxeHep-KOHCTPYKTOP (KOHCTPYKTOD)
- Benymuit KoHCTpyKTOD
OKIIJATP 201524 HHxeHep-KOHCTPYKTOp
[lepeunu BO 25.01.7.1  DOnexTpoHMKa

3.5.1. Tpynosas ¢pyHkuus

[MoarotoBka okpysxeHus pusnueckont VposeHb
HaumeHoBaHUe UMILIeMeHTaluH LU poBoii uHTErpaibHON | Kon | E/01.7 | (nomyposens) 7
cxembl 1 CHK KBaHpUKALITH
TpynoBeie PaspaboTka okpyxeHus GU3NUECKON UMITIEMEHTALUN
JIeACTBHS [IpoBepka KOPPEKTHOCTH U IOJHOTHI (ailJIoB ¢ BpEMEHHBIMH OTPaHUYCHUSIMU TIPH
momomnu CAIIP s ¢u3uyeckoit UMIUIEMEHTalMM W HX JopaboTkKa IIpH
HEOOXO0IMMOCTH
[IpoBepka KOPPEKTHOCTH CKPUIITOB AJISl OKPYKEHHs PU3NUECKON UMIIJIEMEHTAllH
U ux npumeHuMoctd K nupposoit cxeme u CHK npu momoum CAIIP mus
(Gbn3n4YecKoit UMITTIEeMEHTALUH
Heo6xomumble Pa3zpabaTeiBaTh CKpUNTHl U OKpPYXKEHMS (GHU3HYECKOH HMIUIEMEHTALUU C
yMEHUsA HCIIOJIb30BAHUEM CKPUIITOBOTO SI3BIKA IPOTPaMMUPOBAHHUS

PazpabarbiBaTh  (haitibl
uMiiementanuu CuK

C BpPEMCHHBIMH OTpaHUYCHUAMH [JII CHHTE3a H

[TpoBepsATh KOPPEKTHOCTh CKPUNITOB JIJIsl OKPY)KEHUS (PU3HUECKOH NMITJIEMEHTALMH
u ux npuMeHuMocth K mudposoil cxeme u CHK npm nomoum CAIIP ms
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¢u3nyecKoil HMILIEMEHTalUH

HeoOxoumele Texaudecknit MHOCTpaHHBIN A3bIK B 00JIACTH MUKPOAJIEKTPOHHUKH

3HaHUA CKpHUNTOBBIH SA3bIK TPOrPaMMHUPOBAHUS

Mapmpyt ¢usuueckoit uMivieMeHTanud 1uMppoBeix cxem u  CHK ¢
ucnons3oBanueM cpeacts CAIIP

Ckpunrosble s13bIkH, ucnionb3yemble CAIIP

Hpyrue -
XapaKTepUCTHKU

3.5.2. Tpynosas ¢pyHkuust

Pazpabotka miaHa pa3sMemneHns YpoBeHb
Haumenosanne KOHTaKTOB KpHCTaJljla B KOpIyce Kon | E/02.7 (mogypoBeHs) 7
KBAIM(UKALUN
Tpynossie Pa3paboTka IpeiBapuTENBLHOrO MIaHa FeOMETPUH KpUCTAILIA
JNeHcTBUS Pa3paboTtka niaHa pa3MeIneHHns KOHTAaKTOB KPHCTA/LIA B KOPIIYCE B COOTBETCTBHH

C TEXHHYECKHMM 33JaHUEM U C YUETOM TpeOyeMoro ypoBHs IHEpPromoTpebiieHus,
3JIEKTPOMHUIPALlMU M TPEOOBaHU K 3aIIUTE OT CTATHYECKOTO JICKTPUUIECTBA
BeimonHenne mpoBepky NijaHa pa3MeleHHs KOHTAKTOB KpHCTalsla B KOPIyCe Ha
COOTBETCTBHE (PU3NUECKUM OTPAHNUCHUSIM

BeimonHenue MozenupoBaHusi ¢ LENbIO BBIABICHHS 3P(HEKTOB MOMEXH MEXKIY
BBIBOJIaMH, BCIUIECKOB HaIIPSHKEHUS

Heo6xoaumeie Hcnonp3oBate CAIIP g naHupoBaHMs pa3MelleHHs KOHTAKTOB KpHCTalla B
YMEHHS KOpILyce

HcnonszoBare CAIIP 111 npoBepkH cOOTBETCTBHS (PU3NYECCKUM OTPaHUUYECHHUIM U
MOJETHpOBaHHs HEraTUBHBIX 3 ¢EKTOB Mociie YakOBKH B KOPIYC H paciaiku
OnTuMHu3MpoBaTh pa3MelieHne KOHTAKTOB KpPHCTAJUIa B KOPIIyCe I JOCTHXKEHHS
Hau0O0JIb1IEro OBICTPOAEHCTBUS MUKPOCXEMBI

Heob6xonumeie Texunueckuil MHOCTpaHHBIM A3bIK B 00JIACTH MHKPOAJIEKTPOHUKHU

3HAHUA THIIBI KOPITYCOB MUKPOCXEM

[Tudposas 1 aHaoroBas cxeMOTEXHHKA

OCHOBBI TEXHOJIOTMH TPOU3BOCTBA HHTEIPAIBLHBIX CXEM

Oco6eHHOCTH IPOEKTHPOBAHUS TIEYATHBIX TUIAT

Hpyrue -
XapaKTEePUCTHKH

3.5.3. TpynoBast pyHKIIHA

Pa3paboTka niaHa pazMenieHus | YposeHs
Haumenosanue | \iaipo6iiokos B coctase Tomonoruu CHK | Kox | E/03.7 (nonyposet) 7
kpanupukawm |
Tpynossie IInanupoBaHne cxeMbl NHUTAHHUS KPUCTALIA, JOMEHOB NHTAHHA M PEKUMOB

JnercTBUs (GYHKIIMOHUPOBaHMS JOMEHOB TUTAHUS

IIpeBapuTENbHEIN aHaTN3 NaAeHUs HapsDKeHUH B Hensx nuranus CHK
Pasmemenne CO-610k0B U MakpoOJIOKOB MaMATH

Pa3zMemienue siueek BBOJa-BhIBOJA

TpaccupoBka aHanoroBsix curdanoB CHK

[locTpoeHue ceTkM NUTaHUS, MPOEKTUPOBAHHE PACMONONKECHHS IIMH 3eMJIH M
HMUTAHUSA A7 CTaHAAPTHBIX SYeeK

Heobxonumbie Pa3zMemars KOMIIOHEHTHI KpHCTALIA € Henob3oBanueM cpeacts CATIP

YMEHHUSA BBINoJIHATE peABapUTEIbHBIN pacueT INHPUHBI MIKH B uensx nutaaus B CHK
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BhINONHATE pa3BO/IKY aHAJIOTOBBIX CUTHAJIOB € UCIOJIb3oBaHueM cpencTB CAIIP
BbINONHATE TpaccUpOBKY M 3KPaHUPOBAHHME AHAJIOTOBBIX CHTHAJIOB C IIEJIBIO
MUHUMHA3ALHUH IOMEX
[Ipon3BOANTE NOCTPOEHUE CETKH IUMH B LIENSIX TUTaHUSL

Heobxoaumeie TexHuueckuit ”HOCTPAHHBIH SA3BIK B 001aCTH MUKPOITCKTPOHUKH

3HaHUSA Mapupyr  ¢usuueckoil uMmIuleMeHTauun mudpoBeix cxem W CHK ¢
ucnosnszosanueM cpeacts CAIIP
XapakTepHble 0COOEHHOCTH 3Tara MpeABapUTENHHOI0 pasMEICHUs KOMIIOHEHTOB
uudpopoii cxeMbl 1 CHK

Jipyrue :

XapaKTEPUCTUKHI

3.54. Tpynosas dyHkuus

PasMelneHne CTaHIAPTHBIX SYEEK YposeHs
HaumeHnoBanue ' upoBoit yacti CHK Kon | E/04.7 (noaypoBeHb)
KBATHQUKALUH

Tpynoseie ABTOMaTH4eCKO€E pa3MeIleHHe CTaHIapPTHBIX OUOJIMOTEYHBIX 3JIEMEHTOB

JecTBUS BeilmosiHeHHEe  CTaTH4ECKOro  BPEMEHHOIO  aHajlu3a MOCle  pa3MelICHHUs
CTaHJAPTHBIX SYEEK U UHTEPOPETALHS €T0 pe3yIbTaToB
OnTuMuzanusi pa3MelIeHUs CTaHJAPTHBIX OMOTMOTEYHBIX DJIEMEHTOB B COCTaBE
CuK
KoppekTupoBka mnpeaBapHTENbHOIO IIIaHa  TOMNOJIOTHH W pa3MEINeHHs
Makpo6JI0koB B coctaBe kpuctauia CHK

Heobxonumsie IIpou3BoauTE pazMeleHHE CTaHIapTHBIX STYeeK ¢ Hcnoib3oBanueM cpencts CAIIP

YMEHHSA BrInonHATE cTaTHYECKU BpEMEHHON aHaIN3
WHTepnpeTnpoBaTh pe3ysbTaThl CTATUYECKOIO BPEMEHHOTO aHAIM3a
OnTuMHU3upoBaTh IUIaH pa3MENIeHUs MakpoOJI0KoB B cocTaBe Tomosioruu CHK mis
yJIy4lIeHHs Pe3yJIbTaTOB CTATHYECKOT'0 BPEMEHHOT0 aHaIn3a

Heob6xonumsie TexHuueckuil ”HOCTpaHHBIH A3BIK B 00JIACTH MUKPOJIEKTPOHUKH

3HaHHUA MapupyT pusnueckoit umILieMeHTanuu nuppoBeix cxem H CHK
OcobeHHoCTH 3Tana pa3sMeIleHHsl CTaHAAPTHBIX sueek mudpoBoit cxemsl 1 CHK
OcobeHHOCTH GUOIMOTEK CTAaHIAPTHBIX STYEEeK AT TEXHOJIOTHYECKHX MPOIIECCOB

Apyrue -

XapaKTePUCTHKH

3.5.5. Tpynosas ¢pyHkuus

[IpoBeneHue cuHTE3a JepeBa Yposerb
HaumeHnosaHue curxpocuraanos CuK Koa  E/05.7 (nmoxypoBeHb) 7
KBaIM(UKaLUMH
Tpynossie Co3naHue ckpunra ¢ ONUCaHMEM TpeOOBaHWH W OrpaHHYeHUil Uil JepeBa
neicTBUs CHHXPOCHTHAIIOB B cocTaBe Tonojoru CHK
ABTOMaTHYECKUH CHHTE3 M pa3MelleHHe OHONMMOTEeYHBIX 3JJIEMEHTOB JepeBa
CHHXPOCUTHAJIOB
Brmonnenue cratudeckoro BpemenHoro aHanuza CHK mocne cunHtesa nepesa
CHHXPOCHTHAJIOB U HHTEPIPETALHUS €r0 pe3yJbTaToOB
OntuMu3ays CHHTE3a U pa3sMeIeHHs SIEMEHTOB IepeBa CUHXPOCUTHAIOB
Heobxonumeie BrmonHsaTe cuHTE3 NepeBa cuHXpocurHana cpeactsamu CAIIP
yMEHUs IIpoBouTH OTNIAAKY AepeBAa CHHXPOCUTHAIA




31

BomonHsate crarnyeckuit BpeMeHHoH anaimm3 CHK

WHTepnpeTHpoBath pe3yibTaThl CTATHYECKOTO BpeMeHHoro ananusza CHK

Heobxoaumeie TexHuyeckuit MHOCTPaHHBIH A3bIK B 00JIACTH MUKPO3JIEKTPOHUKU

3HaHUS OcobeHHOCTH NOCTPOEHU AepeBa CHHXpoHM3aun cpeacramMu CATIP
MapupyT ¢pu3ndeckoit UMIUIEMeHTaluu HHPpoBbIx cxeM U CHK

Hpyrue -

XapaKTePUCTHKU

3.5.6. TpyaoBas pyHKIHA

ITposenenune neranbHoi Tpaccuposku CHK Yposeb
HamMeHoBaHUe | W CTATHYECKOTO BPEMEHHOTO aHA/IN3a Kon E/06.7  (momypoeens) 7
| IOJIy4EHHOHR TOIOJIOTUH Keampwem |

TpynoBbie
JEHACTBUS

BrinoyiHeHRE ACTAIBHOM Pa3BOJAKH IIIMH METAJIJIN3AallHN B COCTABC CuK

BrimosiHeHne CTaTHYECKOTO BpPEMCHHOI'O aHaJii3a I10CJIC JeTaabHOM TPaCCHUPOBKH U
HHTCpHpETAly €ro pe3yJIbTaTOB

OnTtumuzaius getaibHOR pa3Bojku muH MeTawmm3anud CHK mo pesyiapraTam
CTATHYECKOT0 BPEMEHHOI'0 aHAJIn3a

Ananmmz CTaTUH4YECKOro, JMHaAaMHYCCKOIo TOKa l'IOTpe6HeHI/IH CuK u Toka YTCUYKH

Ontummszanus tomojnoruu CHK 1no crathueckomy, JIMHAaMHUYECKOMY TOKY
noTpe6IIeHHs U TOKY yTE€UKH

Pa3MellieHHe cCHelMaTbHBIX JJEMEHTOB (SYeHKM pachpeliefIeHHOH €eMKOCTH,
9JIEMEHThI MUHMMH3ALMH aHTeHHOT o 3¢ ¢ekTa) B Tonogorud CHK

Conpooxnenue tormosiorur CHK npu paspabotke moguduxanuit nannoit CuK

HeobxonuMeie
yMEHHUS

ITonw3oBaThCA NnporpaMMHBIMH CPEACTBAMH TPACCHPOBKH KpHCTAJlla

[Tonp3oBatbes CAIIP st BBIIOJIHEHHS CTaTHYECKOTO BPEMEHHOI'O aHalu3a

[Tons3zoBarbes CAIIP mis pusudeckoil umiiementanuu CHK

I/IHTCpHpCTI/IPOBaTL PE3yJIBTAThl CTATHYICECKOI'0 BpEMCHHOT'O aHa/In3a

Heobxonumele
3HAHUSA

Texuuueckuit THOCTPAHHBIN A3BIK B 00JIACTH MUKPORJIEKTPOHHKHI

MapmpyT $pu3ndecKoit UMIUIEMEHTaluu

OcobGennoctu TpaccupoBkH cxeM cpeactBamu CAIIP

Apyrue
XapaKTepPUCTHKH

3.5.7. TpynoBasi pyHKUHS

[IpoBeneHue ¢puHaNbLHON Yposeus
HaumeHoBaHve Bepudukauy Tononorau CHK Kon | E/07.7 (noxypoBeHs) 7
KBaTU(pHKALUU
Tpynoseie [IpoBenenue aHann3a NacHUs HANPSDKEHU Ha IIMHAX LeNed TUTaHus
neicTBUA [poBenenune ananusa 3¢ ¢dexra IEKTPOMUTPALIH

JloGaBjienMe cCHENUANBHBIX TEXHOJOTHYECKHX JJIEMEHTOB (OXpaHHOE KOJbLO,
METKH, 0003HAYCHUSA)

JloGaBsieHye MOJMIOHOB € LIENBI0 ONTUMH3ALMHU IUIOTHOCTH 3allOJHEHUS CJIOEB B
tontosioruu CuK

HpOBepKa COOTBETCTBHA TOIOJIOTMH NTpaBUJIaM IIPOCKTHPOBAHU A

ITpoBepka COOTBETCTBUS MEXK/y TOIIOJIOTHEN M DJICKTPUUECKOM CXEMOM

[Tonyuyenue rpadpudeckoil BU3yald3allMM paclpeleeHHs Tellla 0 KPUCTALIY M
BBIIBJICHHE 30H C HEJIONYCTUMO BBICOKOH TEMIIEPATYPOil




32

HOﬂFOTOBKa HCXOJHBIX OAHHBIX Ui PErucTpalvi TOIIOJOTIUM KakK o0BbeKTa
HHTCHHCKTyaJIBHOﬁ COOCTBCHHOCTH

HeobxonuMele
YMeHUs

[TpoBoauTh Pu3HYecKoe NpoeKTUpOBaHUE U BepHpukaumio cpeacrsamu CAIIP

[IpousBoauTh OLEHKY MOTPeOIsIEMOH MOIIHOCTH C y4YeToM HHQopManuu o
MEPEKITIOYATEIbHON AKTUBHOCTH CXEMBI

Hcnonp3osats CAIIP 715 BeIOIHEHUS aHAJIM3A TIA/ICHUS] HAPSIKEHUS Ha JUTHHHBIX
JIUHAAX TPACCUPOBKH

Hcnons3zoBars CAIIP mjig BRIDOJHEHHS aHalIu3a JHHAMHYECKOIO IIaJIcHHS
HaNpsOKEHUS

HUcnonp3oBate CAIIP nand resHepauuy DOJMMIOHOB € LENBIO  ONTHMH3ALMKU
IJIOTHOCTH 3anojiHeHus cjoeB B Tononoruu CHK

Hcnons3oare CAIIP mist ¢usuueckoil BepuUKalUH TONOJOTHHM, & HUMEHHO
MIPOBEPKU COOTBETCTBHS MEXAY TOIIOJIOTHEHN M DJIEKTPHIECKON CXEMOi U IPOBEPKH
COOTBETCTBUS TONOJOIMM NIPaBUIaM IIPOCKTHPOBAHHUS

HcnonwszoBare CAIIP nns aHanu3za pacnpeeneHus Tema 0 KpUCTALTY

HeobxonuMmeie
3HaHUS

TexHudyeckuit HHOCTPAHHBIN SI3bIK B 00JIACTH MUKPOJIEKTPOHUKH

MapupyT ¢pusndeckoit uMIIeMeHTauuu Hu@posbix cxeM 1 CHK

TexHoOrnYecKre OrpaHMyYeHUs Ha PYHKLHMOHATIBHEIE CIIOU HHTETPAIBHBIX CXEM H
CuK

OCHOBHBIE INPUHUHUIIBI CKBO3HOI'O IIPOCKTHUPOBAHUSA, OCHOBLI TEXHOJIOIHH
IIpOM3BOACTBA HHTETPAJIBHBIX CXEM

Lndposas u aHasioropast CXeMOTEXHHKA

OCHOBFI TEIJIOBBIX NMPOLECCOB B HHTCIPAJIbHBIX CXEMAX

TpeOoBaHuss kK 00BEKTaM HHTEUIEKTYyaJbHOH COOCTBEHHOCTH, NPEAbSBIIEMEIE
CJIy)x0aMH 110 HHTEJUIEKTyalIbHONH COOCTBEHHOCTH, JUIS UX PErUCTpaLiy

HApyrue
XapaKTEpUCTHKH

IV. CBenennsi 06 opranuzauusx — pa3paborunkax npogeccHoHATbHOIO CTaHAApTa

4.1. OTBeTCTBEHHAS OPraHH3AIHA-PA3PAOOTIHK

®onj nHOPACTPYKTYPHBIX H 00pa3oBaTeIbHBIX IporpaMmM, ropos Mocksa

I'eHepanbHbIil AUPEKTOP TuxonoB Anekceit Hukurosuu

4.2. HauMeHoBaHHsI OPraHH3alHH-Pa3paboTIHKOB

3eneHorpan

1 | AO «HayuHo-ucciie10BaTeIbCKHIt HHCTUTYT MOJIEKYJIIPHO# 31€KTPOHUMKHY, ropo, MockBa, ropoz

2  Hexommepueckoe napTHepcTBO «MexoTpacieBoe 00beIMHEHUE HAHOMHYCTPHM », TopoJ Mocksa

3 Coser nmo npodeccHoHanbHBIM KBanu(pUKausIM B chepe HAHOTEXHOJIOTHH M MHKPO3JIEKTPOHHUKH,
ropoa Mocksa

4  ®I'bOY BO «BopoHexckuii rocyaapcTBeHHbIH YHUBEPCHTET», ropol Boponex

5  @®I'bBOY BO «Poccuiickas akaJeMHs HApOJHOTO XO3SHCTBA W TOCYJapCTBEHHOH CIyObl Ipu
Ipe3naente Poccuiickoii @enepauuu», ropoa Mocksa

V. CoxpauieHusi, Hcnoyb3yemble B npodeccHOHATLHOM CTaHJapTe

BHC — Gosplas mHTErpajbHas cXeMa
ECKJI — eauHas cucTeMa KOHCTPYKTOPCKOM JOKYMEHTALMH
CAIIP — cuctema aBTOMaTU3MPOBAHHOI'O IIPOEKTUPOBAHHS
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CBHC — cBepxOouibliast HHTErpajbHas cXeMa
CuK — nudposbie HHTErpaNbHBIE CXEMBI U CHCTEMBI HA KPUCTAILIE
C®-610K — cnox)HOPYHKIHOHAIBHBIN OII0K

! O6wepoccuiickuii KnaccudukaTop 3aHATHIA,

? [Ipukas Muntpyna Poccun ot 29 centsbps 2014 r. Ne 667u «O peecrpe Npo¢ecCHOHANTBHBIX CTaHAAPTOB (MEpPeuHe BULOB
MpodeCCHOHANBHOMN AeATENLHOCTH)» (3aperucTpupoBan Muntoctom Poccuu 19 HosGps 2014 r., peructpammonHblit Ne 34779)
C M3MCHEHHEM, BHECEHHBIM NpHKazoM MuHTtpyna Poccun ot 9 mapra 2017 r. Ne 254u (3apeructpuposan Munioctom Poccun
29 mapta 2017 r., peructpauuonHsiii Ne 46168).

? O6wepoccuiickuii K1accHPUKaTOp BUAOB SKOHOMUYECKOH EATENBHOCTH.

* Ipukas Muntpyaa Poccun, Munzapasa Poccun ot 31 nexa6ps 2020 r. Ne 9881/1420u «O6 YTBEPXKAEHNM NIEPEYHSA BPEAHBIX
1 (WiM) ONacHbIX MNPOU3BOACTBEHHBIX (AKTOpoB U pPabOT, MPH BHLINOJHEHMH KOTOPHIX TPOBOIATCA OOA3aTeNbHbIE
TIpeIBapUTEIIbHbIE MEIMLMHCKME OCMOTPbl NpH MOCTYIUIEHHMH Ha pPaboTy M MEPHOAMYECKHE MEIUIMHCKME OCMOTPBI»
(3apeructpuposan Muntoctom Poccuu 29 sinBaps 2021 r., perncrpannonssiii Ne 62278), neiicteyer o 1 anpens 2027 r.; npukas
Muuspasa Poccuu ot 28 anBaps 2021 r. Ne 291 «O6 ytBepxaenuu [Topsaka nposeaenus o6sA3aTeabHBIX IPeIBAPUTEIbHBIX H
TIEPHOIMYECKHUX MEAHUNHCKMX OCMOTPOB pabOTHHKOB, TIPeyCMOTPEHHbIX YacThio 4eTBepToii cTathu 213 TpynoBoro komekca
Poccuiickoii ®enepauum, nepevns MeAMUMHCKUX NPOTHBONOKA3aHHii K OCYILECTBIEHUIO paboT ¢ BpeAHBIMH U (MITH) OMaCHBIMH
TNPOU3BOACTBEHHBIMHU (paKTOpaMu, a Takoke paboTam, IIpH BEINOJTHEHUH KOTOPbIX NPOBOAATCS 06A3aTeNbHBIE TIpeBAPUTEbHBIC
1 NEepHOAMYECKHEe MEAUUMHCKUE OCMOTPLI» (3aperucTpuposaH MunioctoM Poccuu 29 smmaps 2021 r., perdcTpaldOHHBIA
Ne 62277) ¢ uaMeHEHHAMH, BHECEHHBIMH TNpuka3amMu Muu3apasa Poccum oT 1 despansa 2022 r. Ne 44u (3aperucTpupoBaH
MutiocroM Poccun 9 ¢espans 2022 r., peructpauuonHsiii Ne 67206), ot 2 oktabpsa 2024 r. Ne 509H (3aperucTpupoBaH
Muntoctom Poccuu 1 HosOps 2024 r., peructpaunonnsiii Ne 79994), neiictsyet no 1 anpens 2027 r.

3 Tlopsitok 06y4eHus 1O OXpaHe TPy/Ja M NPOBEPKH 3HAHHS TPeBOBAHHIA OXPaHbI TpyJAa, ycTaHaBlIMBaeMblil [IpaButebcTBOM
Poccwiickoit Denepauun B COOTBETCTBHH CO cTatheit 219 Tpynosoro kozekca Poccuiickoit deaepauum.

¢ EnuHblii KBanMUKAUMOHHbIH CIIPABOYHMK A0DKHOCTEH PyKOBOIHTEEH, CIIELMAIUCTOB 1 CIIyKaluXx.

7 Obwepoccuiickuii knaccuduxarop npodeccuii paboumx, JOMKHOCTEH CIYKALIKMX U TapH(QHBIX pa3psaos.

¥ IMpukas MunoGpuayku Poccuu ot 1 espans 2022 1. Ne 89 «O6 yTBepaeHHH NepeYHs ClenranbHOCTel W HanpaBleHUi
TNOJrOTOBKH BbICIIEr0 00pa30BaHuA 10 POorpaMMmam GakajiaBpHaTa, IPOrpaMMaM CIeLHaIUTETa, IPOrPaMMaM MarkucTpaTyphl,
nporpaMMaM  OpMHaTyphl W MNpPOrpamMMaM  aCCHCTEHTYDBI-CTXKHMPOBKMY»  (3aperucTpupoBaH MuHiocToM  Poccun
3 mapra 2022 r., perucTpaumMoHHbii Ne 67610) ¢ M3MEHEHHMAMH, BHECEHHBIMM mNpuKka3aMd MuHOGpHaykn Poccun
ot 29 asrycra 2022 r. Ne 822 (sapeructpuposaH Munioctom Poccun 15 HosGpst 2022 r., perucTpauuonnbiii Ne 70948),
ot 2 aBrycra 2024 r. Ne 514 (3apeructpuposad MuHioctom Poccun 16 aBrycta 2024 r., peructpauonHsiii Ne 79187).




