006 yTBep>xaeHun npocdeccmoHanbHOro craHpaprta "Cneunanucr
B 00/1aCTU NPOEKTUPOBAHNA U CONPOBOXAEHUA LN pPOoBbIX
MHTerpasibHbiX CXeM U CUCTEM Ha Kpuctanne"

Mpukas - Ne 71H - oT 16.02.2026 - MUHUCTEPCTBO TPyAa W COLMANbHON 3aWwmnThl - [lefcTByeT 6€3 n3MeHeHuin

MWHNCTEPCTBO IOCTULMN
Poccuinckon ®egepaumm
3APEFMCTPUPOBAHO
PernctpaunoHHbIin Ne 85743
OT 26 mapTa 2026 .

MWUHWCTEPCTBO TPYAA W COLIMANIbHOW 3ALLATHI POCCUNCKOW ®EEPALLAN
MPUKA3

MockBa

16 theBpans 2026 r. Ne 71H

06 yTBEPXAEHNM NPOothecCMoHanbHOro CTaHaapTa "Cneunanuct B 061acT NPOEeKTUPOBAHMUS 1
COMPOBOXAEHNS LUGPOBLIX MHTErpasibHbIX CXEM U CUCTEM Ha KpucTanne"

B cooTBeTCTBUM C NyHKTOM 20 MNpaBun pa3paboTku 1 yTBEPXAEHNA NPODECCUOHANbHbIX CTaHAaPTOB,
yTBEpPXAEHHbIX NocTaHoBsieHneM MpaBuTenbcTea Poccunckon ®epepaumm ot 10 anpens 2023 r. Ne 580,
npuKasbiBalo:

1. YTBepanTb Npunaraemslint NpoheccuoHanbHbI CTaHaapT "Cneunannct B 061acTu NPOEKTUPOBAHNS U
COMPOBOXAEHWA LNMPOBLIX MHTErpasibHblX CXeM 1 CUCTEM Ha KpucTanne".

2. [Mpn3HaTb yTpaTUBLLUNMMK CUNY:

nprka3 MnHMCTEepCTBa TpyAa W coumansHom 3awuTel Poccuickon ®epepaumm ot 11 anpensa 2014 r. Ne 241
H "O6 yTBEpXaeHnN NpodhecCnoHaabHOro ctaHgapTa "MHxxeHep B 061aCTU NPOEKTUPOBAHNUS U
COMPOBOXAEHNA UHTErpabHbIX CXEM U CUCTEM Ha KpucTanne" (3apernctpruposaH MUHUCTEPCTBOM
tocTuumm Poccminckonm ®epepaumm 21 maa 2014 r., pernctpaumoHHbin Ne 32373);

NYHKT 68 /I3MeHeHnn, BHOCMMbIX B HEKOTOpPbIE NPOodeccnoHanbHble CTaHAAPThl, YTBEPXKAEHHbIE
nprkKasamm MnHUCTEpCTBa TPYAa U CoLManbHOM 3aWwuThl Poccuinckon ®enepaumm, yTBepXAEHHbIX
npuvkasoMm MuUHUCTEepCTBa TPyAa U couManbHOM 3awmnTbl Poccuninckon ®enepauun ot 12 nekabps 2016 r. Ne
727H (3apeructpuposaH MUHUCTEPCTBOM tOCTULMM Poccuinckon ®epepauum 13 aHsaps 2017 r.,
perncTpaumoHHbin Ne 45230).

3. YCTaHOBWTb, YTO HAaCTOALLMI NPUKa3 BCTyNaeT B cuny ¢ 1 ceHTabpsa 2026 r. n nencteyeT A0 1 ceHTa6ps
2032r.

MuHuncTp A.0.KoTsKoB

YTBEPXIEH

npukasom MyHucTepcTBa TpyLa
N COLMaNbHOM 3aLLnThbI
Poccuinckon ®epepauun

oT 16 cheBpansd 2026 r. Ne 71H

MPO®ECCNOHAIbHBIN CTAHLAPT
Cneuuanuct B 0671aCTV NPOEKTUPOBAHNS U CONPOBOXAEHNSA LIMGDPOBLIX MHTErPasbHbIX CXEM U CUCTEM Ha
KpucTanne
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85
PernctpaumnoHHbIn HoMep

Cofoep>xaHue

|. ObLime cBegeHns

II. OnucaHue TPYLOBbIX (PYHKLUMUIA, BXOASALLNX B MPOGECCUOHAIbHBIN CTaHAapT ((PyHKLMOHaNbHasA KapTa
BMAa NPohecCcMoHasbHON feATeNbHOCTH)

[ll. XapakTepncTuka 0606LeHHbIX TPYA0BbIX (YHKLNIA

3.1. O6obLeHHas TpyaoBasa gyHKUMS "Pa3paboTka n BepudukaLms CUHTE3MPYEMOro onmcaHns Lngposon
WHTErpanbHON CXeMmbl"

3.2. 0606LweHHas TpypoBas pyHKUMS "Pa3paboTka 1 BepuduKaLmns CUHTE3MPYEMOr0 ONMCaHNS CUCTEMBI
Ha KpucTanne"

3.3. 0606weHHas TpyaoBas PyHKLUNUS "BbINONHEHNE NOrMYECKOr0 CUHTE3a LMMPOBOIA NHTErPasbHON CXEMBI
B 6a3uce BbIbpaHHOM TeXHONOrNYeCcKon BUbANOTEKM C y4eTOM BPEMEHHbIX OrpaHuyeHunn"

3.4. O6obuieHHas TpyaoBas pyHKUMA "Pa3paboTka PYHKLMOHABHOIO ONMCAHUS CUCTEMbI Ha KpUCTanne u
TexHMW4yeckKoro 3agaHus Ha Hee"

3.5. 060buieHHasa TpyaoBas MyHKUNS "BbinosHeEHE PU3MYECKON MMMIEMEHTALIUN Ha OCHOBE MOJyYeHHON
JIOrMYECKON MOZeNIn CUCTEMbI Ha KpucTase B 6a3unce 6MbIN0OTEKN TEXHONOrMYECKOro NpoLecca C y4eToMm
Habopa orpaHMyYeHnn C NCMosb30BaHNEM CPeACTB aBTOMATU3MPOBAHHOIO NPoeKTNpoBaHmsa"

IV. CBeneHunsa 06 opraHmnsaumax - paspaboTymkax npodeccnoHanbHOro cTaHaapTa

V. CokpalleHus, ncnosib3yemble B NpoghecCcMoHalibHOM CTaHfapTe

|. ObLime cBegeHUn

MNpoekTnpoBaHne n conposoxaeHne CHK (nepeyeHb COKpalleHnin npuBeaeH B pasgene V
NpPogeCcCnoHasbHOro CTaH4apTa) Ha CUCTEMHOM, (PYHKLMOHANBHOM, NOMMYECKOM N (DU3NYECKOM YPOBHSIX
OMNMMCaHnsa C UCNOJIb30BaHMEM CPeACTB aBTOMATU3NPOBAHHOIO NPoekTMpoBaHna40.016

(HanMeHoBaHVe BUAa NPOMECCMOHANLHON LeATEeIbHOCTM)KOA

KpaTkoe onucaHve Bmaa npodeccroHanbHon gestenbHocTPaspaboTka U COnpoBOXAeHMe
CXeMOTEXHUYECKMX U TOMOOrMYECKNX NMPeACTaBNEHNA NHTErPasbHbIX MAKPOCXEM TuMa "cMcTeMa Ha
KpucTanne" B COOTBETCTBUM C YCTAHOBNIEHHbIMU TPEHOBAHUAMMN TEXHNYECKOr0 3aaHuns

Ipynna 3aHaTMN2152VIH)XXeHepbI-31eKTPOHUKN--

kog OK3 1)
HanMeHOBaHue)
kog OK3)
HavMeHoBaHwve)

(
(
(
(

OTHeceHue K 061acTn npodeccnoHanbHon aeaTenbHocT40CKBO3HbIE BULLI NPOGECCoHabHON
AesTENbHOCTU B MPOMBbILLIEHHOCTY

(kog ONAQ?2)
(HaumeHoBaHWe 0bnacTu NpodeccuoHaNbHON AeATENbHOCTN)

OTHeceHune K BMAaM 3KOHOMUYECKON AeATenbHOCTN26.11.3Mpon3BOACTBO NHTErPasbHbIX 3/IEKTPOHHbIX
CXeM

(kog OKB32M 3)
(HaMMeHoOBaHMe BUOA SKOHOMUYECKOW AesATEe/IbHOCTHN)

1 O6LLepoCcCUnCKuin KnaccurkaTop 3aHATURA.
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2 Mpuka3 MuHTpyaa Poccum o1 29 ceHTabps 2014 r. Ne 667H "O peecTpe npodeccrmoHanbHbIX CTaHAapTOB
(mepeyHe BUAOB NpodheccMoHaibHOM feaTenbHoCTU)" (3apernctpmpoBad MuHiocTomM Poccum 19 Hosbps
2014 r., permctpaumoHHbin Ne 34779) € M3MeHeHMEeM, BHECEHHbIM MpuKa3oM MuHTpyaa Poccum oT 9 mapTa
2017 r. Ne 254H (3apeructpuposaH MuHioctoM Poccum 29 mapta 2017 r., pernctpaumoHHbln Ne 46168).

3 06LLepoCcCcnnCKuin KnaccudunkaTop BUAOB SIKOHOMUYECKON AeATENbHOCTH.

II. ONucaHue TpyaoBbIX PYHKLUMIA, BXOAALIMNX B MPORECCUOHANbHbIN CTaHAapT (PyHKUMOHa bHasa KapTa
BMAa NpodheCcCnoHa bHOWN SeATeNbHOCTN)

0606LLeHHble TpyLOBble QYHKLMNTPYLOBbIE (DYHKLM

KO4HauMeHOBaHMeypoBeHb KBa(PUKaLMNBO3MOXHbIE HAMMEHOBAHUSA LOJKHOCTEN, npodeccuin
pabo4yrnxHauMeHOBaHMEKOAYPOBEHb (MOAYPOBEHb) KBaMDUKALLINN

A

PaspaboTka 1 BepumkaLmsa CUHTE3UPYEMOro ONUCaHNs LMMPOBON NHTErpanbHON CXEMbI6
WH>xeHep B 06nacTu pa3paboTky LMPPOBbLIX CXEM

NH>XeHep-31eKTPOoHNK

PaspaboTka rpacmyeckoro npeACTaBAeHNA 1 MPOBELEHNE AEKOMMN03ULUN LUGPPOBON NHTErpanbHOM
cxemblA/01.66

Pa3paboTka LMdpoBOM NHTErpasbHOW CXEMbI Ha YPOBHE PErUCTPOBLIX NepenayA/02.66

OTnafka CMHTe3MpyeMoro onnucaHnsa LMMpoBon MHTErpasibHOM CXeMbl B npoLecce MoaenmpoaHnsA/03.66
PaspaboTka feTanbHOro niaHa BepucmrkaLmm LMgpoBon MHTerpaabHon cxeMblA/04.66

Pa3paboTka BepnMNKaLMOHHOI0 OKPYXXEHMNS UMPOBON MHTErpasibHOM cxeMblA/05.66

Pa3paboTka TecToB ans Bepudmkaumm LmdpoBon nHTerpanbHoi cxeMblA/06.66

B

Pa3spaboTka 1 BepudmkKaumnsa CMHTE3MPYEMOro OnNmncaHna CUCTEMbI Ha KpucTanne?

Benywwinin nHxeHep B 06nacTun paspaboTku n Bepumkauymm CHK

VIHXXeHep-NpoeKTUPOBLLNK

KoHdurypuposaHme cnoXXHOYHKLMOHaNbHbIX 610Kk0B (CP-6110k0B) 1 MakpoboKOB MamMAaTn ans
BCTpamBaHma B CHKB/01.77

Pa3paboTka nogcucTembl yNpaBeHUs MMTaHNEM 1 peXxnMamin aHepronoTpebnenHmsa CHK ¢ onpegeneHnem n
onncaHmeM gomMeHoB NnUTaHnaB/02.77

Pa3paboTka cxeMbl MOAKJIIOYEHNS TAKTOBLIX CUrHAMN0B 1 curHanoB cbpoca B CHKB/03.77

PaspaboTka BepxHero ypoBHsi CHK Ha 6a3e CNoXXHOGYHKLIMOHANbHbIX LIMDPOBLIX 1 aHANOroBbiX 6/10KOB 1
MakpobnokoB NnamsaTnB/04.77

Pa3paboTka AeTanbHOro nnaHa Bepudukaumm GyHKLUMOHabHOro onncaHus CHKB/05.77
Pa3paboTka BepumKaumoHHoOro okpyxeHus CHKB/06.77
Pa3paboTka TecToB ana sepudmkauum nHtepgencos CHKB/07.77

Pa3paboTka nporpammHoro obecnevyeHns gns sepudukaumm CO-610koB 1 MakpobsoKoB MaMAaTN B COCTABE
CHKB/08.77

C

BbINonHEHME NOrMYecKoro CMHTE3a LUNGPOBON NHTErPanbHOM cxeMbl B 6a3nce BoIbpaHHOM
TEXHOJI0rn4ecKon BbANOTEKN C y4ETOM BPEMEHHbIX OFPaHNYeHNn7

Beayuimin nHxxeHep B obnactu normyeckoro cuHtesa CHK
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VIH)XeHEep-KOHCTPYKTOP-CUCTEMOTEXHNK
MopnenmpoBaHue NornYeckoro onncaHnsa LMAPOBON MHTErpasibHON cxeMbl B Ba3nce bubnnorekun
TexHonorunyeckoro npoueccaC/01.77

Pa3paboTka BpeMeHHbIX OFrPaHUYEHUIN Ha CUHTE3NPYEMYIO LINGPOBYIO MHTErpanbHyto cxemyC/02.77

MpoBefeHne NOrMYeckoro CUHTE3a LG POBOA NHTErPabHON cxeMbl B 6a3nce BbIbpaHHON
TexHOosIorn4eckon bubnnoTekn cpeacTBaMm CUCTEMbI aBTOMATM3UPOBAHHOIO NPOeKTUpoBaHnaC/03.77

MpoBeaeHne hopManbHON NMPOBEPKN JIOFNYECKON IKBUBAIEHTHOCTU Ha COOTBETCTBMUE UCXOAHOI0 ONUCaHMSA
LMMDPOBON MHTErpaJibHOM CXEMbl ee Iorm4yeckon mogenu B basnce 6UHGINOTEKN TEXHONOTMYECKOTO
npoueccaC/04.77

Pa3paboTka 1 UHTErpauns cpeacTB BCTPOEHHOr0 TECTUPOBaHMS Ans 0TOPakoBKM Npu NPOU3BOACTBE
KpuctannosC/05.77

D

Pa3paboTka (hyHKLMOHAbHOMO OMMCaHNA CUCTEMbI Ha KPUCTanie n TEXHUYECKOro 3afjaHns Ha Hee7
PykoBofuTens npoekTa B 06n1actn pa3paboTku CHK

NaBHbIA KOHCTPYKTOP

3aMecTuTesNb r1aBHOro KOHCTPYKTOpa

NH1uunpoBaHme noctaHoBKM paboT no npoekTnpoBaHuio CHK, onpeneneHune obnactn npumeHeHna CHK n
BblbOp TexHonoruveckoro 6asnca ana CHK (TexHonorum nrotosnenuns)D/01.77

Pa3pa60TKa anropuTMa PyHKLNOHUPOBAHNA CUCTEMbI HA OCHOBE NEePBUYHOrO TEXHUYECKOro 3a4aHus Ha
CHKD/02.77

Pa3paboTka Habopa TeCTOB CUCTEMHOIO YPOBHS U MPOBEAEHNE BEPUDMKALIMM NMOBEAEHYECKOW MOAENN
Bceln CHKD/03.77

OnpepeneHne Habopa 6710KOB, peannsyemMbix B BUAE annapaTHom YacTu, n Habopa 6/10K0B, peanusyemblix B
BMIe nporpamMmmHon yactnb/04.77

Pa3paboTka apxutekTypbl Bceln CHK Ha ocHoBe CP-6n0koBD/05.77
MposeneHne BepudurkaLmm paspaboTaHHOro apxuTekTypHoro peweHns CHKD/06.77

PaspaboTka obLiein koHuenunm TecTupoBaHnsa CHK, BKlo4aa pa3paboTKy TeCTOBbIX BEKTOPOB U CTpaTeruio
TecTupoBaHus B kKpeMHUnD/07.77

Pa3paboTka TexHMYeCKOro 3afaHna Ha NPorpaMMHYI0 U annapaTHyto Yactu CHKD/08.77

E

BbinonHeHe pU3nN4ecKon MnieMeHTaLmMm Ha OCHOBE MNOJIy4eHHON JIOrMYeCKON MOLesn CUCTEMbI Ha
KpucTanne B 6asnce 6ubanoTekn TEXHONOrM4ECKOro npouecca ¢ y4eToMm Habopa orpaHu4eHunin ¢
1NCMoJIb30BaHNEeM CPefiCTB aBTOMaTMU3UPOBAHHOIO MPOEKTUPOBAHNSAT

Benywwimin uHxeHep B ob6nactu paspaboTku Tononorum CHK

NH)XeHep-KOHCTPYKTOP

MoAroTOBKaA OKPYXEHUS PU3NYECKON UMNIEMEHTaLMN LNGPOBOA NHTerpasbHon cxembl 1 CHKE/01.77

PaspaboTka nnaHa pa3MeLleHns KOHTaKTOB KpucTasnia B kopnyceE/02.77
Pa3paboTka nnaHa pa3melleHna Makpobiokos B cocTase Tonosorun CHKE/03.77
Pa3melleHne cTaHAapTHbIX f4eek ungposon Yactn CHKE/04.77

MNpoBefeHne cMHTE3a AepeBa CUHXpocurHanos CHKE/05.77
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MNpoBeaeHne aetanbHON TpaccnpoBky CHK 1 CTaTUYECKOr0 BPEMEHHOIO aHan3a NoJly4eHHON
Tonosorunke/06.77

MposeneHne puHanbHON Bepugrkaumm Tononorum CHKE/07.77
Ill. XapakTepuctmnka 0606LLEHHbIX TPYOOBbIX PYHKLMNA
3.1. O6obuieHHas TpynoBas PyHKLUMS

HanmeHoBaHue
Pa3paboTka 1 BepumKaumns CMHTE3MPYEMOro ONncaHnsa LMGPOBON UHTErpabHON CXEMbI
KopnAYpoBeHb KBannguKaunme

B03MOXXKHble HaUMeHOBaHMNA OOJHKHOCTeN, npodeccuin pabounxHxeHep B 06nacTu pa3paboTku LnMdpoBbIX
cxeM NHXeHep-3/1eKTPOHNK

MyTn nocTuxeHns keanugpukaunnObpasoBaHne u obyyeHneBeoicllee obpa3oBaHue - bakanaBspuaT
OnbIT NpakTU4eckom paboThl-

Ocobble ycnosus gonycka k pabotellpoxoxxaeHne obsa3aTesibHbIX MPeaBapUTENbHbIX U MEPUOANYECKNX
MeLUNLUHCKUX OCMOTPOB 4

MpoxoxxaeHne oby4eHns No oxpaHe Tpyaa 1 NpoBepKM 3HaHMA TpeboBaHUIM oxpaHbl Tpy4a 5

[pyrvne xapakTepucTuku-

Cnpaso4Has nHgopmaums

HavmeHoBaHVe [OKyMeHTa

Kon

HanmeHoBaHMe HavabHON rpynmnbl, LO/MKHOCTH, NPOMECCMN UK CNeLnansHOCTH, HanpaBieHns
NoAroTOBKU

OK32152UH>XeHepbl-3N1eKTPOHNKM

EKC 6 -UH)XeHep-31eKTPOHNK

OKMATP 7 201297UNHxXeHep-3/1eKTPOHMUK

Mepeynn BO 8 25.01.6.031eKTpoHMKa

4 Mpwnka3 MuHTpyaa Poccun, Munsgpasa Poccum oT 31 pekabps 2020 r. Ne 988H/1420H "O6 yTBEpXKAEHUN
nepeyHs BpeAHbIX 1 (UaK) onacHbIX NPOU3BOACTBEHHbIX (haKTOPOB 1 PaboT, Npu BbINOJIHEHUM KOTOPbIX
npoBoAATCA oba3aTesNbHble NPeABapuTeNibHble MeANLMHCKME OCMOTPbI MPU NOCTYMNAeHUM Ha paboTy u
nepuoanyeckne MeauLmMHCKe ocMoTpbl" (3aperncTpupoBaH MuHiocTom Poccun 29 sHeapsa 2021 r.,
perncTpaunoHHbin Ne 62278), nencteyeT ao 1 anpens 2027 r.; npuka3 MuH3apasa Poccun oT 28 sHBaps
2021 r. Ne 29H "O6 yTBep>xaeHuu Mopsiaka NpoBeaeHns 0bs3aTeNbHbIX NpeaBapUTENbHbIX 1
nepuoanyecknx MegmuLMHCKMX 0CMOTPOB paboTHUKOB, MPeyCMOTPEHHbIX YacTbio YeTBEPTON CTaTbm 213
TpynoBoro kogekca Poccuinckon ®egepaunm, nepevHa MegmuUnHCKNX NpoTUBONOKa3aHUN K
ocyLLecTB/eHMI0 paboT ¢ BpeAHbIMU 1 (MAK) ONAaCHBIMU NPOU3BOACTBEHHBIMU (haKTOPaMU, a Takxe
paboTaM, Npu BbIMOJSIHEHMUUN KOTOPbIX MPOBOASATCSA 06A3aTe/bHbIe MpeABapuTenbHbIe U Nepuoanyeckne
MeLMLMHCKME 0CMOTpPLI" (3aperncTpupoBaH MuHiocToM Poccun 29 aHBapsa 2021 r., pernctpaunoHHbin Ne
62277) C N3MEHEHNSIMU, BHECEHHBLIMW NpUKa3amu MuH3apasa Poccun oT 1 heBpans 2022 r. Ne 44H
(3aperucTtpupoBaH MuHtoctom Poccun 9 bepansa 2022 r., peructpaumnoHHbiin Ne 67206), oT 2 okTa6ps 2024
r. Ne 509H (3apeructpuposaH MuHioctoM Poccun 1 Hoabps 2024 r., peructpaunoHHbln Ne 79994),
aencreyeT no 1 anpend 2027 r.

5 Mopspok obyyeHns No oxpaHe TpyAa v NpoBepky 3HaHMs TpeboBaHWi OXpaHbl TpyLa, YCTaHaBIMBAEMbIN
MpaBuTenbCcTBOM Poccuinckon degepaunm B COOTBETCTBMM CO CTaTben 219 TpynoBoro kogekca Poccninckon
®epnepauymm.
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6 EAMHbIN KBaNU(UKALNOHHbLIA CNPaBOYHNK A0JXKHOCTEN PYKOBOAUTENEN, CMELMANNCTOB U CAYXaLLluX.

7 ObwepoccMnckun knaccudukaTop npodeccuii paboymx, [OMKHOCTEN CNYXaLLMX 1 TapuHbIX pa3psaoB.
8 MNpwnka3 MuHobpHayku Poccum oT 1 cheBpans 2022 r. Ne 89 "O6 yTBEpXAEHMM NEPEYHS CNeunanbHOCTER 1
HanpaBieHWU NOArOTOBKYM BbiCLLero 0bpa3oBaHna nNo nporpammam bakanaspuata, NporpaMmMam
cneunannTeTa, NporpamMMaM MarucTpaTypbl, NPorpaMMam OpAMHaATYPbI M NPOrpaMMaM acCUCTEHTYPbI-
CTaXxupoBkn" (3aperncTpupoBaH MuHiocTom Poccum 3 mapTa 2022 r., pernctpaumoHHbin Ne 67610) ¢
N3MEHEHUAMU, BHECEHHbLIMY NMpuKaszamu MuHobpHayku Poccum oT 29 aBrycta 2022 r. Ne 822
(3apeructpmpoBaH MunHioctom Poccum 15 Hosi6psa 2022 1., permucTtpauunoHHbii Ne 70948), oT 2 aBrycta 2024
r. Ne 514 (3apeructpuposaH MuHiocTom Poccum 16 aBrycta 2024 r., peructpaunoHHbin Ne 79187).

3.1.1. TpyLnoBas (hyHKLNA

HavmeHoBaHVe
PaspaboTka rpacmyeckoro npeACTaBleHNS 1 MPOBELEHNE AEKOMMO3ULUN LUGPPOBON NHTErpanbHOM
cxemMblKogA/01.6YpoBeHb (NoAypOBEHb) KBanudukauumne

Tpyaosble aencTBusiPazpaboTka CTPYKTYPHOM CXeMbI LINGPOBOr0 YCTPONCTBA

Pa3paboTka onmcaHnsa BXOLHbLIX U BbIXOA4HbIX MOPTOB LIMMPPOBONA CXEMbI

Co3paHue rpaguyeckoro nsobpaxkeHms B3auMoLencTBMA OCHOBHbLIX MOAY el LNGPOBON CXEMbI
OnncaHmne BXOOALWMX B COCTaB LUNGPOBOMN CXEMbI MOAYJIEN U UX DYHKLNIA

Heobxoaunmble yMeHUSYMTaTb U aHaAN3MPOBaTb AOKYMEHTALMI0 C TEXHUYECKMMU TpeboBaHUaMU K
umgpoBon cxeme

/icnonb30BaTb BEKTOPHLIN Frpadinyecknin peLakTop

Mpon3BoANTL AEKOMMO3NLINIO LMGPOBOIro YCTPONCTBA MO PYHKLMOHANIbHOMY NPU3HaKy
CocTaBnaATb Ta6}'II/ILI,bI NCTUHHOCTW 1N OnarpaMmbl aBTOMaTOB COCTOSIHUI Ll,I/ICprBbIX CXeM
Heobxoaunmble 3HaHUATEXHUYECKUA MHOCTPAHHLIN A3blK B 061aCTU MUKPOINEKTPOHNUKM
MpYHLMABI 4EKOMNO3ULNN CXEM LINGPOBbIX YCTPONCTB

Buabl TMNOBLIX PYHKLIMOHANbHBLIX MOAYNEN, BXOAALLMX B COCTaB LUGPOBOM CXEMBI

bynesa anrebpa n anemeHTHasa 6a3a LNPPOBLIX MHTEFPASIbHBIX CXEM

UndpoBasa cxeMoTexHUKa

MapLUpyT NPOEeKTUPOBaHMSA LIUPPOBbLIX CXEM

TunoBble MHTepdenchl LNGPOBLIX yCTPONCTB

Ipyrue xapakTepucTuKu-

3.1.2. TpyLoBas pyHKUUA

HavmeHoBaHVe
Pa3paboTka LuupoBon MHTErpanbHON CXEMbI HAa YPOBHE PErncTpoBbix nepefavykonA/02.6YpoBeHb
(moaypoBeHb) KBanNpuUKaunne

TpyAaosble gencTensOnncaHne BCeX ypoBHEN nepapxmn LMMpPoBON MHTErpaabHON CXEMbl Ha YPOBHE
PerncTpoBbIX Nepefay Ha 04HOM 13 S3bIKOB ONMCAHNA LUGPOBON annapaTypbl

MpoBepKa KoAa LnpoBON UHTErPaJIbHON CXEMbI Ha CUHTE3NPYEMOCTb 1 OTCYTCTBMUE (POPMasibHbIX OLINOOK
MoAroTOBKa MCXOAHbLIX AaHHbIX 4S8 perncTpaLuy onncaHns unupoBoi MHTErpaabHON CXeMbl Kak 06beKTa
NHTENNeKTyanbHON COBCTBEHHOCTH

MpoBepKa N KOPPEKTMPOBKA ONUCAHUSA LIM(POBOIA NHTErPasibHON CXEMbI C UCMOIb30BAHNEM MPOrPaMMHbIX
WMHCTPYMEHTOB (hOPManbHOro aHasim3a OnMCaHns CXeMmbl

ConpoBoXaeHne pa3paboTaHHOro Kofa LnGpPOBON MHTErPaJIbHOM CXEMbI MPU €ro MHTErpaLnn B HOBbIE
npoekTbl CHK

Heobxoamnmble ymeHUsiPa3pabaTbiBaTb NCXOL4HbIA CUHTE3MPYEMBIA KOI LIMPPOBLIX CXEM Ha YPOBHE
PerncTpoBbIX Nepenay
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/icnosib30BaTh CUCTEMY aBTOMATU3NPOBAHHOIO MPOEKTUPOBAHNA 419 (DOPMasibHOr0 aHan3a MCXOLHOro
CMHTE3NPYyeMoro Koga LMGPoBbLIX CXEM

/icnonb30BaTb NPOrpaMMHbIA MHCTPYMEHT DOPManbHOr0 aHanu3a 419 NPOBEPKU U KOPPEKTUPOBKI
OMNUCaHNA LMQPOBON MHTEPAJSIbHON CXEMbI

Wcnonb3oBaTb CAIMP ans hopManbHOIO aHaM3a KoAa Ha A3blKe OnucaHus LmMdpoBon annapaTypsl
MoannunpoBaTb UCXOAHbIA CUHTE3MPYEMbINA KO LIMGPOBOI CXEMbI, MPenoCTaBAsEMbIN pa3paboTynkamu,
3a[1eMCTBOBAHHbLIMY B MPOEKTE (CNeunanncTbl NPOEKTHOW FPYnMbl U CMEXHbIX NoApa3aeneHui
opraHu3aunm, NoCcTaBLUNKK)

Heobxoamnmble 3HaHUATEXHUYECKUA MHOCTPAHHBIN S3bIK B 061aCTU MUKPOINEKTPOHNKM

Buabl TMNOBLIX PYHKLIMOHANbHBIX MOAY e, BXOAALLMX B COCTaB LUGPOBON CXEMbI

bynesa anrebpa n anemeHTHaa 6aza LMMPOBLIX NHTErPasibHbIX CXEM

LndpoBas cxeMoTexHUKa

AA3bIKK ONMMCaHMa LMGPOBOM annapaTypsl

MeTogonorna pa3paboTky onncaHns LMMPOBbLIX CXEM Ha A3blKax ONucaHns LUgpPoBON annapaTypsl
MapLpyT NpoeKTUPOBaHUA LUPPOBLIX CXEM

Bo3moxkHocTy CATP ans NnpoekTUpoBaHUA LUMPOBLIX MHTErpasbHbIX CXeM

TpeboBaHMs K 06beKTaM NHTENNEeKTYasIbHON COBCTBEHHOCTU, NpeabaBasemMble cnyxbamu no
NHTENNeKTyabHOW COBCTBEHHOCTW, ANA NX perucTpaunm

TunoBble MHTepgenchbl LN POBLIX YCTPONCTB

[pyrvne xapakTepucTuku-

3.1.3. Tpynosasa pyHKUMSA

HanmeHoBaHMne
OTnagka CMHTE3MpPyeMoro onncaHna LMMpoBoON MHTErpasbHON CXeMbl B MpoLecce
mogenuposaHnaKonA/03.6YpoBeHb (NoAypOBEHb) KBanudmnKaLnumne

TpyLoBble AecTBUSHanMcaHne TeCTOBOr0 OKPYXEHNA A5 NPOBEPKU (YHKLIMOHWPOBAHUS LMDPOBON
WNHTErpanbHON CXeMb!

HanucaHuwe npouenyp 415 NPOBEPKU (YHKLNOHUPOBAHUS LUGPOBOA NHTErPasibHON CXeMbl

Pa3paboTka CKpUNTOB 414 3anyCcKa CUMYASALMN LUGPOBON MHTErPasibHON CXEMbl B TECTOBOM OKPYXXEHU
MognenmpoBaHve LUGpPOBOA NHTErPasbHOM CXeMbl C MOMOLLbIO MPOBEPOYHbLIX MPoLEayp 1 onpeneneHune
cnocoboB ycTpaHeHus owmnbok B paboTe 610Ka

Heobxoamnmble ymeHUsiPa3pabaTbiBaTb NCXOLHbIA CUHTE3MPYEMBIA KOI LIMGPPOBLIX UHTErPasibHbIX CXEM
Pa3pabaTbiBaTb TECTOBOE OKPYXXEHWE 1 TECTOBLIE NPOLEAypPbl AN LUDPOBLIX CXEM

Ncnonb3osaTb CAMP 4n4 BbINOJHEHWS MOAEIMPOBAHNS B PEXMME KOMaHAHON CTPOKU

WNcnonb3osaTb CAMP 4ns BbINOSIHEHWUS MOLEIMPOBAHNSA B rpathyeCcKoM pexxmme ¢ MpOCMOTPOM BPeMEHHbIX
Avarpamm

Heobxoamnmble 3HaHUATEXHNUYECKUA MHOCTPAHHBIN S3bIK B 06/1aCTU MUKPOINEKTPOHNKM

Buabl TUNOBLIX (PYHKLIMOHANLHBIX MOAYEN, BXOAALLMX B COCTaB LUGPOBOM MHTErpasbHON CXEMbI
bynesa anrebpa n anemeHTHasa 6a3a LNPPOBLIX MHTEFPASIbHBIX CXEM

UndpoBas cxeMoOTexHUKa

A3bIKK ONMCaHNS LUGPOBOM annapaTypbl

MapLpyT NPOeKTUPOBAHUA LUPPOBLIX MHTErPasibHbIX CXEM

Bo3smoxkHocTy CATP ans NpoeKkTUpoBaHUA LUMPOBLIX MHTErpasibHbIX CXeM

OcHoBHble Tunbl ownbok CAMP npu cbopke CUMYNALMOHHOIO OKPYXXEHMS

Ipyrve xapakTepucTuku-

3.1.4. TpynoBas (hyHKLNA
HavmeHoBaHVe
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Pa3paboTka aeTanbHOro nnaHa Bepudukaumm LungpoBon nHTerpanbHom cxemblKonA/04.6YpoBeHb
(nooypoBeHb) KBannpukaLnmne

TpyLoBble aencTBUACOCTaBEHNE NepeyHs BepunLnpyembix OyHKLNNA, KOHMUIypaLni, UHTepdencos,
NPOTOKOJI0B, PErMCTPOB LMGPOBON NHTErPasbHON CXEMbI

OnpepeneHne cocTaBa TECTOBOr0 OKPYXKEHMUA (KOMMOHEHTHI, A3bIKOBbIE KOHCTPYKLUW A5 Bepudukauumn) un
ncrnonb3syembix CAIP

Pa3paboTka cnncka TecToB Ans BepUmKauum LngpoBON UHTErPasibHOW CXEMbI U aArOpUTMa KaXk4oro
TecTa B (hOpMe TEKCTOBOI0 OMUCAHNA

Pa3paboTKa perpeccMoHHoOM MoAenn TeCTUPOBaHMSA, MEXaHN3Ma WU CLLEHAPVEB PErpecCMoHHOro
TeCTMPOBaHUS LMPOBOWA CXEMbI

OnpepeneHne yCcnoBmin, onpeaensowmnx NoaHOTY TECTOB M YCMELWHOCTb 3aBepLleHns Kaxaoro Tecta
Heobxoanmble yMeHUSYMTaTb U aHaNN3MPOBaTb TEXHUYECKYIO LOKYMEHTaLMIO Ha LN POBYIO CXeMy
Pa3spabaTbiBaTb NaaH BepuduKaLmm 4na LMppoBON NHTErpasbHON CXeMbI

Pa3pabaTbiBaTb KOL BEPUGDMKALMOHHBIX KOMMIOHEHTOB 1 BEPUPUKALNMOHHbLIX TECTOB

Wcnonb3osaTb CAMMP ons BepudmkaLmm undpoBon MHTErpasbHON CXEMbI

Heobxoamnmble 3HaHUATEXHNUYECKUA MHOCTPAHHBIN S3bIK B 06/1aCTU MUKPOINEKTPOHNKM

MapLpyT NPOEKTUPOBaHNA LUPPOBLIX MHTErpasbHbIX CXeM

MeTonbl Bepunkaumm LngpoBbIX MHTErpasbHbIX CXEM

bynesa anrebpa n snemeHTHasa 6a3a LUGPOBLIX MHTErPANbHBLIX CXEM

LUunposas cxemMoTexHuKa

YHnBepcabHble METOL010r MM BEPURUKaLNN LNPPOBOIN CXEMBI

A13bIKOBbIE KOHCTPYKLIAW, UCMONb3YyeMble A5 BepUdmKaLmm unugpoBon MHTErpasbHON CXEMbI
Bo3moxxHocTn CAMP gna npoekTUpoBaHUS LUGPOBLIX MHTErpasbHbIX CXEM U MeTObl pPeLleHns 3ada4u
BEPUGUKALUN C UX MOMOLLbIO

[pyrue xapakTepucTuku-

3.1.5. Tpynosasa pyHKUMSA

HanmeHoBaHMne
Pa3paboTka BEpUDUNKALMOHHOIO0 OKPYXXEHUS LINGPOBON MHTErpanbHon cxemblKoaA/05.6YpoBeHb
(mooypoBeHb) KBannpunkKaunmne

Tpynosble aencTBusNHTErpauns roToBblX BEPUPUKALMOHHBIX KOMMOHEHTOB A1 UHTEP(ENCoB 1
NMPOTOKOJIOB B BEPUPMKALIMOHHOE OKPYXXEeHMe LG POBOA NHTErPasbHON CXEMbI

Pa3paboTka BepUPUKALNOHHBIX KOMMOHEHTOB A5 UHTEP(ENCOB 1 MPOTOKOA0B LINGPPOBON UHTErPaNbHOWM
CXeMbl

Pa3paboTka BCEX YPOBHEN CTPYKTYPbI BEPUDNKALIMOHHOIO OKPY)KEHNS LUGPOBOA MHTErPabHON CXEMbI
Pa3paboTka CKpUNTOB 415 3anyCKa MOAENNPOBAHNA LUGPOBON MHTErPaibHON CXEMbI B TECTOBOM
OKPY>XXeHUK

Pa3paboTka ckpunTOB Ans 3anycka hopMasibHOro aHanansa LMgppoBOi NHTErpasbHOW CXEMbI
Heobxoaunmble yMeHUSYMTaTb U aHaINM3MPOBaTb TEXHUYECKYIO LOKYMEHTaLUMI0 Ha L POBYI0
WHTerpanbHy cxemy

Pa3pabaTbiBaTb KOL BEPUGDMKALMOHHBIX KOMMOHEHTOB ANS LM(MPOBOIA NHTErpasbHON CXEMbI
Pa3pabaTbiBaTb KO A3bIKOBLIX KOHCTPYKLWIA 411 BEpUMKaLMm

Pa3pabaTbiBaTb KOL Ha CKPUATOBOM 5i3bIKE A5 3aMyCKa MOAENMPOBaHNS LU(POBOM MHTErpasbHON CXEMbI
B TECTOBOM OKPY>XXeHUW

Pa3pabaTbiBaTb KOL Ha CKPUMTOBOM Si3bIKE A5 3anycka (PopMasibHOro aHaamn3a LngpoBoN UHTErpasibHON
CXeMbl

Ncnonb3oBaTb CAMP ons sepudukaumnm
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HeobxonmMble 3HaHNATEXHNYECKUA MHOCTPaHHBIV A3biK B 006/1aCTU MUKPOINEKTPOHNKN
Tunosele nHTepgencs CO-6nokos n CHK

MeToLbl BepuUdUKauum LNGPOBLIX MHTErpasbHbIX CXeM

UndpoBas cxeMoTexHUKa

YHu1BepcabHble MEeTOA0/I0r M BEPUDMKaLMUN LUGPOBON MHTErPaiibHON CXEMbI
TnNoBble KOMMOHEHTbI LINGPOBLIX YCTPONCTB

f13bIKOBbIE KOHCTPYKLUW, UCMONb3YeMble )18 BepudmrKaLmm

MapLipyT NPOEKTUPOBaHNSA LUPPOBLIX MHTErpasibHbIX CXeM

[pyrve xapakTepucTuku-

3.1.6. TpynoBas (hyHKLNA

HavmeHoBaHVe
Pa3paboTka TeCTOB N4 BepuduKaunm LdpoBoin nHTerpansHom cxemolKoaA/06.6YpoBeHb (NOAYyPOBEHD)
KBaJIMpurkaunmo

Tpyaosble gencTBusiHanmcaHme Koaa BepUPUKaLMOHHbBIX TECTOB A1 LMGPOBON NHTErpasibHON CXeMbI
MogpennpoBaHne LNGPOBON UHTErPasibHOW CXeMbl B pa3paboTaHHbIX TeCcTax U 0bHapyxeHne ownbok
(PYHKLMOHNPOBaHMA

CocTaBneHue oT4eToB 06 owmbKax hyHKLMOHMPOBAHWSA LMEGPOBON NHTErpasbHON CXEMbI

OLeHKa NOMHOTbLI TECTMPOBAHUSA LLMDPOBOMA MHTErpasibHON CXEMbI

Heobxonnmble yMeHUSYMTaTb 1 aHaIM3NPOBaTb TEXHNYECKYIO AOKYMEHTALMIO Ha LMGPOBYIO
WUHTEerpanbHy cxemy

Pa3spabaTbiBaTb KOL BEPUPUKALMOHHbIX TECTOB

Pa3pabaTbiBaTb KO A3bIKOBLIX KOHCTPYKLWIA 4S8 BEpUdMKaLmm

Wcnonb3osaTb CAMP onsa sepudurkaumnm

HeobxonmMble 3HaHNATEXHNYECKUA MHOCTPaHHBIV A3biKk B 06/1aCTU MUKPOINEKTPOHNKN

Tunosble nHTepgencs CO-6nokos n CHK

TNoBble KOMMOHEHTbI LIM)POBLIX YCTPONCTB

YHuMBepcasibHble MeTOL0JI0rnK BepudmrKaLnm LMpPoBON NMHTErpasbHON CXeMbl

MeTonbl BepnmKauum LnMpoBbIX MHTErpasibHbIX CXeM

A13bIKOBble KOHCTPYKLMKW, UCNOJIb3yeMble AN BEpUPUKaLMm LNPPOBLIX MHTErPasbHbIX CXEM

Opyrve xapakTepucTuku-

3.2. O6obuieHHas TpyaoBas yHKLMS

HanmeHoBaHue
Pa3paboTka 1 BepumKaumnsa CUHTE3MPYEMOr0 OMNMCaHNA CUCTEMbI Ha KpUCcTanne
KonBYpoBeHb kBanugunkauum7

Bo3MO>XXHble HaVMEHOBAHNA AOJHKHOCTEN, Npodeccuin paboynxBenywmin nHxxeHep B 061acTu pa3paboTkm u
Bepudrkauum CHK
NH>XeHep-NpoeKTUPOBLLNK

MyTn nocTuxeHns keanugpmkaunnObpasoBaHne n obyyeHneBebiclLee obpa3oBaHue - MarucTpaTypa
OnbIT NpakTuyeckon paboTbiHe MeHee Tpex neT B 06/1aCTV NPOEKTMPOBAHNA U CONPOBOXAEHMSA LNGPOBbIX
CXeM N CUCTEM Ha KpucTanne

Ocobkle ycnoBusi gonycka K paboTelpoxoxaeHne 0b6s3aTeNlbHbIX NPeABaAPUTESNbHBIX N NepUoANYEeCcKMX
MeAULMHCKNX OCMOTPOB

MpoxoxaeHune obyyeHns no oxpaHe Tpyhda v NPOBEPKM 3HaHUS TpeboBaHMA OXpaHbl Tpyaa

Opyrve xapakTepucTuknIonosHUTeNbHOE NpodeccuoHaabHoe obpa3oBaHMe - MPorpamMMbl MOBbILLEHNS
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KBaJMUKaLUW, MPOrpaMmbl NPOGeCCHOHaNIbHON NEPENOArOTOBKI HE peXXe YeM OfIVH pa3 B NATb JIeT

Cnpaso4Has nHgopmaums

HavmeHoBaHVe fOKyMeHTa

Kon

HanmeHoBaHMe HavabHON rpynnbl, LO/MKHOCTU, NPOMECCMN UK CNeLnansHOCTK, HanpaBieHns
NOArOTOBKU
OK32144UNHXeHepbl-MexaHuKu
EKC-UHxXeHep-npoeKTUPOBLLNK

-Begywinm KoHCTpyKTOp
OKMATP201543UNH>xxeHep-NpoeKTUPOBLLMK
201524NH>XeHep-KOHCTPYKTOP

MepeyHn BO25.01.7.191eKTPOHMKaA

3.2.1. TpynoBas (hyHKLNA

HavmeHoBaHVe
KoHurypupoBaHme CnoXXHOPYHKLMOHaNbHbIX 610KoB (CP-6110K0B) 1 MakpobIoKOB MaMATH Ans
BCcTpavBaHusa B CHKKoaB/01.7YpoBeHb (NoaypoBeHb) KBanugpukaummn7

Tpynosble aenctenaOnpeneneHne Hanbosnee onTUManbHON KoHdurypauun CO-61o0ka

Bbibop KOHGMrypaumm n Boirpy3ka Habopa anioB ckoHgurypmpoaHHoro C-6n1oka n makpobnoka
namaTu

PepakTupoBaHme UcxoaHoOro Koaa ungpooro CP-6510ka € Lenblo NoslyvyeHns Tpebyemon KoHgurypauum
HanucaHue moaynein-o6onoyek 4nsa CKOHpUrypuposaHHbix CO-610K0B 1 Makpob10KOB NamMaTK
OcyLecTBEHNE NMPOBEPKM OTCYTCTBUS OWINOOK B CKOH(DMIYpUPOBaHHOM 610Ke B X0[e BepUdpUKaLum 1
JIOrNYeCcKoro CMHTe3a

Heobxogumble yMeHUSYUTATb U aHaIM3MPOBATh TEXHUYECKYIO OKyMeHTauuo ¢ TpeboaHusamm k CO-61o0ky
1 Makpo6I0Ky NaMsATH, N OMUChIBAIOLLYIO BO3MOXHOCTW KOHGMrypupoBaHus CP-610ka n Mmakpobnoka
namsTy

AHann3mpoBaTb TexHU4Yeckne TpeboBaHus Kk CP-610Ky 1 Makpobiioky NamsaTu

icnosib30BaTb NPOrpaMMHble MHCTPYMEHTbI KOHUrypuposaHnsa CP-610koB U Makpob10KOB NamMsaTh
Mcnonb3oBaTb nporpaMmMHble MHCTPYMeHTbl CAMNP ans sepudukauum n 1orn4eckoro CUHTe3a
Pa3pabaTbiBaTb KOL Ha fA3bIKE ONUCaHMA annapaTypbl BbICOKOr0 YPOBHS

MpoBoanTb MogenupoBaHue Lngposbix 61okos cpencteamu CAMP

MpoBoANTbL NOrMYecKuin cnHTe3 Lngposbix 61okos cpencTeamm CAMP

WHTepnpeTnpoBaTb pe3y/bTaTbl MOLEINPOBAHMA U NOFMYECKOr0 CUHTE3a B COOTBETCTBMM C MOCTaBAEHHOM
3apaven

Heobxogumble 3HaHNATEXHUYECKNI MHOCTPAHHbIN A3blK B 06/1aCTN MUKPOINEKTPOHUKM

A3bIKM ONMcaHma annapaTypbl BbICOKOO YPOBHSA

Tunosele nHTepgencsl CHK n CO-6nokos

OcobeHHocTmn pa3paboTku CP-6nokoB

MeTonabl Bepudmkauumn CH-6nokos

bynesa anrebpa n anemeHTHasa 6a3a LUGPOBLIX MHTErPaSbHBLIX CXEM

LnthpoBas cxeMoTeXHMKA

OCHOBHbI€ MPUHLUMbI CKBO3HOIO NMPOEKTUPOBAHUS, OCHOBbI TEXHOI0M MM NPOU3BOACTBA UHTErpasbHbLIX CXEM
YHuBepcasibHble METOL0M0r MM BEpUDUKaLMN LNGPPOBLIX MHTEFPAbHbIX CXEM

MapLpyT NPOEKTUPOBAHUSA LUPPOBLIX MHTErPasibHbIX CXEM

[pyrue xapakTepucTunku-

3.2.2. TpynoBasa pyHKUUSA
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HanmeHoBaHue
Pa3paboTka nogcucTeMbl YNpPaB/eHUS MUTAHMEM U peXUMaMm sHepronoTpebneHmsa CHK c onpeneneHnem u
onncaHmem gomeHoB NuTaHMAaKoaB/02.7YpoBeHb (NoaypoBEHb) KBanpukaumm?

Tpynosble genctensaOnpeneneHne TpebyeMbix pexxnumos 3HepronoTpebneHuns CHK

OnpepeneHne [OMEHOB HaNPSHXXeHMA NUTaHNUA U pacnpeaeneHns 6J10K0B NOACMCTEMbI MO 3TUM LOMEHAM
OnpegneneHne OTKIOYAEMbIX OT HAMPSHXKEHUS NUTaHNA LOMEHOB U pacnpeaeneHus 610KoB NoACUCTEMbI MO
3TUM LOMEHaM

HanncaHue cneunanu3npoBaHHOro KoMaHaHoro ganna gna CAMP, onucbiBatowero sHeprogomerbl CHK,
BKJ1t0YaA onncaHne JOMEHOB HaMNPsXXEeHUN NUTAHUSA U OTKDYaeMblX OT NMMTaHMA JOMEHOB
MopnenmpoBaHue 1 nojay4yeHne 3HayeHmin noTpebnaeMon MOLLHOCTU ANS Pa3INYHbIX PEXMMOB
3HepronoTpebneHns

MogenupoBaHue cxeMbl yrpaBaeHUs NUTaHNEM

Heobxogumbie ymeHNANCN0Ab30BaTh A3bIK ONUCaHWS annapaTypbl

AHann3mpoBaTb TexHUYeckne TpeboBaHus K CHK ¢ Lenbio onpeneneHuns Tpebyembix peXxnmoB
3HepronoTpebneHns

MpoBoanTb MogenupoBaHue LngpoBbix 61okoB cpeacteamu CAMP

MpoBoAnTb NOrMYeCcKun cnHTe3 Ludgposbix 61okos cpenctasamm CAMP

BbINoNHATL OLEHKY 3HepronoTpebneHuns CHK B npouecce PyHKLUNOHMPOBAHMSA B BbIDPAaHHOM peXxume npu
nomoLum cneunansHbix CAMP

NHTepnpeTnpoBaTb pe3ybTaTbl MOAENNPOBAHNSA MU NOMMYECKOr0 CUHTE3a B COOTBETCTBUW C MOCTaBJIEHHON
3agaven

Heobxogumble 3HaHNATEXHUYECKNI MHOCTPAHHbIN A3blK B 06/1aCTN MUKPOINEKTPOHUKM

A3bIKM ONMMCaHKsa annapaTypbl BEICOKOTO YPOBHSA

CkpunToBble A3bIKK, ncnosibsyemole CAIP

bynesa anrebpa n anemeHTHas 6a3a LNPPOBLIX MHTEFPASIbHBIX CXEM

UndposBas cxeMoTexHUKa

MeToabl NPOEKTUPOBaHMSA LUDPOBLIX CXEM CO CBEPXHU3KMM 3HepronoTpebneHnem

Bo3moxxHocTu CAMP gna moaennpoBaHus LMGPOBbIX MHTErpasibHbIX CXeM

Bo3amoxxHocTn CAIMP ons oueHKW aHepronoTpebneHns undpoBbIX MHTErpasibHbIX CXEM

[pyrune xapakTepucTukun-

3.2.3. TpynoBasa pyHKUMSA

HanmeHoBaHue
Pa3paboTka cxeMbl MOAKIOHEHNA TAaKTOBLIX CUrHaN0B 1 curHanos cbpoca B CHKKogB/03.7YpoBeHb
(nooypoBeHb) KBanugukaunmy

Tpynosble genctenaOnpepeneHne Hanbosee oNTUMaabHON CTPYKTYPb! AePeEBLEB CUIHaN0B cbpoca 1
TaKTOBbIX cMrHanos CHK

Pa3paboTka rpamyeckoro npeacTaBaeHNs AepeBa TaKTOBbIX CUrHAJ0B

Pa3paboTka rpaguryeckoro npeacTaBneHns gepesa curHanos cbpoca

OnucaHue foepeBa TaKTOBbIX CUFHAMIOB Ha Pa3HbIX YPOoBHAX nepapxuu CHK npu noMoLLK f3blKa ONUCaHNS
annapaTypsl

OnucaHmne pepeBa CMrHanoB cbpoca Ha pa3HbIX YPOBHAX nepapxum CHK npy noMoLLmM f3bika OnMcaHns
annapaTypsl

HanncaHue annoB C orpaHnyYeHnsIMmn aaa CUHTEesa, 3aBUCALLMMUN OT CTPYKTYpPbI AepeBa TaKTOBbIX
CUrHanoB

OnpepeneHne cnocoboB yCTpaHEHNS HENCNPABHOCTEN, BbISBIEHHbIX B X04€ CTaTUYeCKOr0 BPEMEHHOM0
aHanmsa n mogennposaHns CHK
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Heobxogumble ymeHusiPazpabaTbiBaTh aitsibl C BpEMEHHBIMU OFPaHNYEHNAMN 0As cMHTe3a CHK
AHanusnpoBaTb TexHU4Yeckune TpeboaHma kK CHK ¢ uenbio onpeaeneHns Hambonee oNTUManbLHON
CTPYKTYpbl AepeBbEeB CUrHANOB cOHpoca 1 TaKTOBbIX CUFHAM0B

AHanunsnpoBaTb pe3ynbTaTbl MOAENNPOBAHNA PEXMMOB TaKTOBLIX CUFHAM0B M CUrHaN0B cbpoca 1 OTHETHI
CTaTM4YeCKOro BpemMeHHoro aHannsa CHK

MpoBoanTb MogenupoBaHue LngppoBbix 61okoB cpeacteamu CAMP

MpoBoAnTb NOrnMYecKun cnHTe3 Ludgposbix 61okos cpenctaamm CAMP

VHTepnpeTnpoBaTb pe3y/bTaTbl MOLEANPOBAHWSA U NOFMYECKOr0 CUHTE3a B COOTBETCTBMM C MOCTaBAEHHOW
3adaven

Heobxoaunmble 3HaHUATEXHUYECKUA MHOCTPaHHLIN A3blK B 061aCTU MUKPOINEKTPOHNKM

A3bIKM OMMCaHUA annapaTypbl BbICOKOro YPOBHSA

CkpunToBble A3bIKK, ncnosibsyemole CAINP

bynesa anrebpa n anemeHTHaa 6a3a LMDPOBLIX NHTErPasibHbIX CXEM

LndpoBas cxeMoTexHUKa

MeToAbl NPOEKTUPOBaHUSA LIM(POBLIX YCTPONCTB C AByMSA 1 Bonee JoMeHaMun TaKTOBOro CMrHana
Bo3moxkHocTy CAIMP ons moaenmpoBaHus LNGPOBbIX MHTErpaibHbIX CXEM

Bo3smoxkHocTy CATP a5 normy4eckoro CUHTE3a, UMNaeMeHTaunm n CTaTU4eCKoro BpeMeHHOro aHaamsa
MeToLbl NPOEKTUPOBAHUS LNPPOBbLIX CXEM CO CBEPXHW3KUM dHepronoTpebneHnem

[pyrue xapakTepucTuku-

3.2.4. TpypnoBas (hyHKLNA

HavmeHoBaHVe
Pa3paboTka BepxHero ypoBHs CHK Ha 6a3e cnoXKHOYHKLMOHANbHBIX LMPOBLIX Y aHaNoroBbix 6710K0B 1
Makpobnokos namaTnKonB/04.7YpoBeHb (MoaypoBeHb) KBanudukaumm7

Tpyaosble gencTenaOnpeneneHne oNTUMaabHON CTPYKTYPHOW cxeMbl CHK 1 onTMManbHOro cocTaBa
CNOXHO(YHKLIMOHAbHBIX LIMPOBLIX 1 aHaNorosbix 6710K0B U Makpob10KOB MaMATH

Pa3paboTka rpadmyeckoro npeacTaBaeHns CTPYKTypHON cxeMbl CHK

OnuncaHue BepxHero ypoBHs nepapxumn CHK npy noMoLmn A3blka onvcaHus annapaTypsbl

YcTpaHeHve HemcnpaBHOCTEN UM HECOOTBETCTBUI TpeboBaHNAM TEXHNYECKOr0 3alaHNS, BbIB/IEHHbIX B
X04€e CTAaTUYeCKOro BPEMEHHOr0 aHasm3a, opManbHOM BepUtMKaLmMm, aHanmsa sHepronotpebneHms un
mMogenuposaHusa CHK

ConpoBoXXaeHne onucaHns BepxHero ypoBHs nepapxmum CHK npu pa3paboTke mogndukaumin gaHHon CHK
Heobxoaunmble ymeHUsiPa3pabaTbiBaTh (halsibl C BDEMEHHLIMU OrPaHUYEHUAMU LN CMHTE3a
Pa3pabaTbiBaTb UCXOAHbIA KO Ha A3blKe OMMCaHMA annapaTypbl BbICOKOIO YPOBHSA

MpoBoanTb MoLennpoBaHne ungposbix 610koB cpencTeamu CAMP

MpoBoAUTb NOrMYeCcKUn cnHTe3 Ludgposbix 6a1okos cpencteamm CAMP

VHTepnpeTnpoBaTb pe3y/bTaTbl MOLENNPOBAHNSA N NOMMYECKOr0 CUHTE3a B COOTBETCTBUW C MOCTaBJIEHHON
3aflaven

AHanunsnpoBaTb TexHNYecKne TpeboBaHmsa K CHK C Lenbio onpeaeneHns onTUMalibHON CTPYKTYPHOWN CXeMb
AHanM3MpoBaTh pe3ynbTaTbl MoAenmpoBaHns CHK 1 0TYeTbl CTaTUY4eCKOro BPEMEHHOr0 aHaamsa
Heobxoaunmble 3HaHUATEXHUYECKUA MHOCTPaHHLIN A3blK B 061aCTU MUKPOINEKTPOHNKM

A3bIKK ONMMCaHKsa annapaTypbl BLICOKOTO YPOBHSA

bynesa anrebpa n anemeHTHasa 6a3a LUGPOBLIX MHTErPASbHBLIX CXEM

Lntposasa n aHanoroas CXeMoTexHUKa

OCHOBbI MPVHLMMOB CKBO3HOI0 NPOEKTUPOBAHMUSA, OCHOBbI TEXHOJIOM N NPOU3BOACTBA UHTErPasbHbIX CXEeM
Bo3moxxHocTu CAMMP onsg MogennpoBaHns LNMPOBLIX MHTErpasbHbIX CXEM

Bo3moxxHocTy CAMP ons N10rmM4eckoro CUHTE3a, UMMNJEMEHTaLUMN N CTaTUYECKOr0 BPEMEHHOIO aHan3a
Jpyrve xapakTepucTuku-
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3.2.5. TpynoBasa pyHKUUSA

HanmeHoBaHMe
Pa3paboTka AeTanbHOro nnaHa Bepudukaumm GyHKUMoHabHoro onmcaHns CHKKoaB/05.7YpoBeHb
(mooypoBeHb) KBannunkaunmn7

Tpynosble genctensaCocTaBsieHne nepeyHsa BepuduumpyemMbix GYHKLUA, KOHGUIYpaunii, MHTepdencos,
NPOTOKOI0B, BHYTPEHHWX BNOKOB 1 X PerncTpoB

OnpefeneHne cocTaBa TECTOBOIO OKPYXXEHUS (KOMMOHEHTbI, A3bIKOBblE KOHCTPYKLUUW 4518 BEpUdUKaLLUK) U
ncnosibsyembix CAIMP

Pa3paboTka cnucka TectoB ans Bepudnkaumm CHK 1 noapobHOro onvcaHus Kaaoro TecTta
Pa3paboTka perpeccMoHHo Moaenn TeCTUPOBaHWA, MeXaHU3Ma 1 CLLEHApUEB PerpecCMoHHOro
TecTupoBaHus

OnpepeneHne ycnoBuin, onpefensowmnx NosHOTY TeCTOB M YCMELWHOCTb 3aBepLleHns Kax4oro Tecta
Heobxoaunmble yMeHUSYMTaTb U aHaIN3MPOBaTb TEXHUYECKYIO LOKYMEeHTauuo Ha CHK 1 Ha COCTaBHbIe
6nokn CHK

Pa3pabaTbiBaTbh NnaH Bepugpmrkaymm CHK

Pa3pabaTbiBaTb KOL BEPUDUKALMOHHBIX KOMAOHEHTOB U BEPUPUKALMOHHbBIX TECTOB

Pa3pabaTbiBaTb NCNOJIHAEMBIN MPOrPAMMHbLIA KOA, BbINOMHALWNA Bepugmkaumio CHK

Wcnonb3osaTb CAMP ons sepudukaunm CHK

HeobxonmMble 3HaHNATEXHNYECKUA MHOCTPaHHBIV A3blK B 06/1aCTVN MUKPOINEKTPOHNKN

Tunosble apxutekTypbl CHK, MapLwpyT npoekTupoBaHus CHK n ponb CP-6710K0B B MapLupyTe
npoekTupoBaHmsa CHK

OcobeHHoCTK pa3paboTkn CP-6nokoB 1 MeToabl MHTerpaunn Co-6nokoB B CHK

MeTogabl Bepugmkauun CP-610KoB Ha 3Tane ux pa3paboTkm n npu nHTerpaumm B CHK

bynesa anrebpa n snemeHTHasa 6a3a LUGPOBLIX MHTErPANbHBLIX CXEM

LndpoBaa cxeMoTexHUKa

YHuBepcaJsibHble METOL0/0r MM BEPUPUKALIMN LIMPPOBLIX MHTErPasIbHbIX CXEM

f13bIKOBbIE KOHCTPYKLMW, UCnosb3yemble ans sepudukaumnm CHK

Bo3moxxHocTn CAMP ona npoekTUpoBaHUS LUMPOBLIX MHTErpasbHbIX CXEM U MeTObl pPeLleHns 3ada4u
BEPUUKALUN C NX MOMOLLBIO

Jpyrve xapakTepuctuku-

3.2.6. TpynoBasa pyHKUUSA

HanmeHoBaHMe
Pa3paboTka BepudnkaumoHHoro okpyxxeHus CHKKonB/06.7YpoBeHb (MoaypoBeHb) KBannhukauumn7

Tpyaosble gencTBuaHTerpauns rotToBbiX BEPUMUKaLIMOHHbBIX KOMMOHEHTOB AJ19 UHTEpPdENnCcoB 1
NPOTOKOJIOB B BEpUPMKaLMOHHOE OKpYyxeHne CHK

Pa3paboTka BepnPUKALNOHHBIX KOMMOHEHTOB A5 UHTEP(ENCOB 1 NPOTOK0A0B CHK

Pa3paboTka BCeX YPOBHEN CTPYKTYpPbl BEPUDUKALIMOHHOIO OKpYKeHMsa CHK

PaspaboTka ckpunToB 414 3anycka moaennpoBaHna CHK B TECTOBOM OKPYXXEHUN

Pa3paboTka ckpunToB Ans 3anycka opmasibHon Bepudukaumm CHK

Heobxoanmble yMeHUSYMTaTb U aHaN3MPOBaTb TEXHUYECKYIO LOKYMEHTauuio Ha CHK 1 Ha COCTaBHbIe
610k CHK

PaspabaTbiBaTb KOL BEPUGDNKALMOHHBIX KOMMIOHEHTOB

Pa3pabaTbiBaTb KO A3bIKOBbIX KOHCTPYKLUIA 4S8 BepUdmKaLmm

PaspabaTbiBaTb KOL Ha CKPUMTOBOM S3bIKE AJ151 3aMyCKa MoAennmpoBaHns CHK B TECTOBOM OKPY)XEHU
Pa3pabaTbiBaTb KOL Ha CKPUATOBOM 5i3bIKe A5 3anycka popMasibHON BepudmKaLmm

Ncnonb3oBaTb CAMP ons sepudukaumnm

CkavaHo Ha canTe «3akoHbl PO» — https://actrf.ru Ctp. 13 un3 27



/icnosib30BaTh rOTOBbIE KOMMOHEHTLI A1 BEpudunkaumm

Heobxoamnmble 3HaHUATEXHUYECKUA MHOCTPAHHLIN S3bIK B 061aCTU MUKPOINEKTPOHUKM
Tunosble apxuTekTypbl CHK, MapwpyT npoekTnpoBaHus CHK n posnb CO-6/10K0B B MapLupyTe
npoekTnpoBaHns CHK

MeToabl Bepudukauum CO-610koB Ha 3Tane ux pa3paboTku n npu nHTerpauum B CHK
Tunosble nHTepgencol CHK

LndpoBasa cxeMoTexHUKa

YHuBepcaJibHble METOLO00r MM BepUdUKaL M LMQPPOBLIX UHTErPasibHbIX CXEM

A3bIKOBble KOHCTPYKLMMW, UCNOJIb3yeMble ON5 BepudukaLmm

Jpyrve xapakTepuctuku-

3.2.7. TpynoBasa pyHKUUSA

HanmeHoBaHMe
Pa3paboTka TecToB ans Bepudmkaumm nHtepgencos CHKKoaB/07.7YpoBeHb (MoaypoBeHb)
KBanugukaummn/

Tpynosble gencrensHanncaHme Kofa BepurKaLNOHHbIX TECTOB A15 UHTepgencos CHK
MopenvupoBaHue CHK B pa3paboTaHHbIX TecTax 1 obHapyxeHue owmnboK hyHKLMoOHMpoBaHUs CHK
CocTaBneHune oT4yeToB 06 olwmnbKax QyHKLMOHMPOoBaHMUA CHK

Heobxoaunmble yMeHUSYMTaTb U aHaN3MPOBaTb TEXHUYECKYIO LOKYMEHTauuo Ha CHK 1 Ha COCTaBHbIe
6nokn CHK

Pa3pabaTbiBaTb KOL BEPUGDMKALMOHHBLIX TECTOB

Pa3pabaTbiBaTb KO A3bIKOBbIX KOHCTPYKLWIA 4S8 BepudrKaLmm

WNcnonb3osaTb CAMP onsa BepugmKaunm

Heobxoaunmble 3HaHUATEXHUYECKUA MHOCTPAHHLIN A3blK B 061aCTU MUKPOINEKTPOHNUKM

Tunosble nHTepgencol CHK

YHuMBepcasibHble MeTOL0I0r Y BepUdUuKaLmm LNPPOBbIX MHTErpabHbIX CXEM

MeToabl Bepudmnkauum CO-610k0B Ha 3Tane nx pa3paboTku n npu nHTerpaunn B CHK

A3bIKOBble KOHCTPYKLMKW, UCNOJIb3yeMble ONs BepudukaLmm

Jpyrve xapakTepuctuku-

3.2.8. TpynoBasa pyHKUUSA

HanmeHoBaHMe
Pa3paboTka nporpamMmmHoro obecnevyexms gns sepudukaumm CO-610KkoB 1 MakpobsoKoB MaMATU B COCTaBE
CHKKopaB/08.7YpoBeHb (NoaypoBeHb) kBanndukaumnmn7

TpyZLoBble gencTBusiPa3paboTka nporpaMmMHoro koga ans CHK, BeIMOMHSIOWEro Bepudukaunto ee
CoCTaBHbIX 6/10K0B

HanuncaHue ckpunTtoB ans cbopky 06pa3oB UCNONHAEMBIX NMPOrpamMmm Ans 3arpy3ku B CHK

KoHTponb ucnonHeHus CHK nporpamMm B npoLecce MoAeMpoBaHns unu oTnagkm n obHapyxeHue owmbok
B XOZle UCMOJIHEHMNSA MPOrpamMm

CocTaBneHune ot4eToB 06 owmMbKax hyHKLMOHNPOBaHNA CHK

Heobxogumbie ymMeHNAYNTaTb M aHaIM3MPOBATh TEXHNYECKYIO AOKYyMeHTaumuo Ha CHK 1 Ha COCTaBHble
610kn CHK

Pa3pabaTbiBaTb BepurKaLMoHHbIA Kob Ana CHK Ha yHMBEpCanbHOM A3blKe MPOrpaMMMpoBaHNS
Pa3pabaTbiBaTb BEpUMMKALMNOHHBIA Kog Asig CHK Ha HU3KOYPOBHEBOM $i3blKe MPOrpaMMMpPOBaHNS
PaboTaTb C OTNAAYMKOM UM CUMYASTOPOM A5 KOHTPOAS McnosHeHns CHK nporpaMMHOro Koga v
BbISIBJIEHUS OWNOOK (PYHKLIMOHNPOBAHNA

Heobxoamnmble 3HaHNATEXHUYECKUA MHOCTPAHHBIN S3bIK B 061aCTU MUKPOINEKTPOHNKM
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YHuBepcasbHble A3bIKU NPOrpaMMMUPOBaHUS
H13KoypoBHEBbIE A3bIKM NPOrpPaMMUpPOBaHUS
MpoLeccopHble apxUTeKTypbl Habopa NHCTPYKLMI
Tunosble apxuTekTypbl CHK

MeToabl Bepuukauum CO-6nokos CHK

[pyrvne xapakTepucTukun-

3.3. 0606LeHHas TpyaoBas hyHKUUS

HanmeHoBaHMne

BbINoNHEHME NOrMYecKoro CMHTE3a LN POBON NHTErpanbHOM cxembl B 6a3nce BbIbpaHHOM
TEXHOJIOrn4eckon 6nbnmnoTekmn C y4eToM BPEMEHHLIX OFPaHNYEHUN

KoaCYpoBeHb KBanugukaumm/

B03MO)KHble HAMMEHOBaHUS O0JHKHOCTEN, Npodeccuin pabounxBenywnin nHxeHep B 061aCTy NOrNYeckoro
cuHTe3a CHK
VIHXKeHep-KOHCTPYKTOP-CUCTEMOTEXHNK

MyTn nocTuxeHns keanugpukaunnObpasoBaHne n obyyeHneBebiclLee obpa3oBaHue - MarucTpaTypa
OnbIT NpakTuyeckon paboTbiHe MeHee Tpex neT B 06/1aCTV NPOEKTMPOBAHNS U CONPOBOXAEHMNSA LNGDPOBbLIX
CXEM N CUCTEM Ha KpucTanie

Ocobble ycnoBusi gonycka K paboTelpoxoxaeHne 0b6s3aTeNbHbIX NPeABaAPUTESNbHBIX N NepUoaNYecKnX
MeAULIMHCKNX OCMOTPOB

MpoxoxaeHne obyyeHns no oxpaHe Tpyhda v NPOBEPKM 3HaHMS TpeboBaHMA OXpaHbl Tpyaa

Opyrve xapakTepucTukuIonosHUTeNbHOE NPodeccuoHanbHoe obpa3oBaHme - NPOrpamMmbl NMOBbILLEHNS
KBaJMUKaLUW, MPOrpaMmbl NPOdeCccoHabHON NePEnoAroTOBKI HE peXxe YeM OfVH pa3 B NATb JIeT

CnpaBo4Hasa nHgpopmaums

HavmeHOoBaHVe fOKyMeHTa

Kogn

HanmeHoBaHMe HaYvanbHOW FPynnbl, 4O/PKHOCTU, Npodeccun nam CneumansHoCTH, HanpaB/ieHUs
NMOATrOTOBKM

OK32144UNHxXeHepbl-MexaHnKu

-Benywunin KoHCTpyKTOp

OKMATP201524NHxXeHep-KOHCTPYKTOP

201526UHXeHep-KOHCTPYKTOP-CUCTEMOTEXHNK

Mepe4Hn BO25.01.7.191eKTPOHMKA

3.3.1. Tpynosasa pyHKUMSA

HanmeHoBaHue
MognenmpoBaHue NornYeckoro onncaHmsa LMpPoBON MHTErpassbHON cxeMbl B basnce bubnnorekn
TexHoJsiornyeckoro npoueccakonC/01.7YpoBeHb (NofypoBeHb) KBanupukauumn7

Tpynosble aencTenalloaroToBKa BEPUGUKALNOHHOIO OKPYXEHUS A5 MOAESIMPOBAHNS NOrMYeCKOro
OonuncaHmnsa unmdpoBon MHTErPasibHON CxeMbl B Ba3nce 6nbanoTekn TEXHONOrMYECKOro npouecca
nOJJ,FOTOBKa CKPUNTOB AJ14 3anyCKa MoaennpoBaHnsa J1orn4eckoro onncaHuA LI,I/ICprBOI7I MHTeraﬂbHOVI
cxeMbl B 6a3nce 6ubInoTeEKN TEXHONOrMYECKOro npouecca

BbINnosIHEHNE MOAENMPOBAHMSA JIOFMYECKOr0 ONUCaHNA LNGPOBOIN MHTErPasibHOM CXxeMbl B 6a3unce
H61bMOTEKN TEXHOIOMMYECKOrO NpoLLecca, aHam3 pe3ybTaToB MOAEANPOBaAHMA, MOArOTOBKA OTYeTa 0
HEeNCnpPaBHOCTAX

Heobxogumble ymeHnsiPazpabaTbiBaTb KOL Ha CKPUNTOBOM S3blke A5 3aMycka moaennpoBaHus CHK B
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TECTOBOM OKPY>XXEHUW
Pa3pabaTbiBaTb KOL BEPUGDMKALMOHHOIO OKPYXeHna ans CHK ong MoAaenmpoBaHUs N0rM4eckoro onmcaHms
cxeMbl B 6a3nce 6ubanoTeEKN TEXHONOrMYECKOro npouecca

BbisBNSATL HENCNPaBHOCTY B paboTe LUMPPOBON NHTErpanbHOM CXEMbI B XOAE aHa/M3a pe3y/ibTaToB
MOJesIMpoBaHns

Ncnonb3osaTtbk CAMP gna sepudmrkaumm undpoBoin MHTErpaabHON CXEMbI

Heobxoaunmble 3HaHUATEXHUYECKUA MHOCTPAHHLIN S3bIK B 061aCTU MUKPOINEKTPOHNUKM

Tunosble apxuTekTypbl CHK, MapwpyT npoekTupoBaHus CHK 1 posib CH-610K0B B MapLupyTe
npoekTnpoBaHns CHK

Tunosble MHTepgencbl CHK

LnthpoBasa cxeMoTeXHMKA

YHuBepcaJsibHble METOLO0M0r MM BepudukaLmm LMQpoBbiX UHTErpaibHbIX CXEM

A3bIKOBbl€ KOHCTPYKLMMW, MCNOJIb3yeMble A5 BepuduKaLmm LNGPOoBbIX MHTEMPabHbIX CXEM

MapLpyT NPOEKTUPOBAHUSA LUDPOBLIX MHTErPasibHbIX CXEM

Bo3moxxHocTu CAMP ons NpoeKkTMpoBaHUA LUGPOBLIX MHTErpasbHbIX CXeM

[pyrue xapakTepucTuku-

3.3.2. TpyLnoBas (hyHKLNA

HavmeHoBaHVe
Pa3paboTka BpeMeHHbIX OrpaHNYeHNIn Ha CUHTE3MpyeMyto LMPOBYIO MHTErpasbHyo
cxemyKopnC/02.7YpoBeHb (MoaypoBeHb) kBanugukaumm7

Tpyanosble gencrensPaspaboTka Habopa OCHOBHbLIX BPEMEHHbIX OFPAHUYEHUIA AN CUHTE3MPYEMOWA

LM POBOM MHTErpanbHON CXxeMbl B TpebyeMmom hopmaTte

Pa3paboTka Habopa BpeMeHHbIX NCKAOYeHWI N5 daisia C BpEMEHHbIMY OrpaHMyeHmnaMn B Tpebyemom
opmaTe

MpoBepka BPEMEHHLIX OFPaHNYEHNIN Ha KOPPEKTHOCTb M MPUMEHUMOCTb K LM POBOM MHTErpasbHOM CXeMe
npu nomowiy CAMP ons 1OrM4eckoro CUHTE3a Uan BepudurKaumm BpEMEHHbIX Or paHUYEHWIA

Heobxogumble ymeHusNoaroTaBAnBaTb halsibl C BpEMEHHbLIMW OrPaHUYEHNAMN

OnpepensTb AONYCTUMblE BDEMEHHbIE UCK/IOYEHUS B LMGPOBON MHTErpasbHom cxeme nnam CHK
Ncnonb3osaTb CAMP 415 NOrMYE€CKOro CMHTE3a NN BEPUDUKALIUN BPEMEHHBIX OrPaHNYEHNIA NS NPOBEPKM
KOPPEKTHOCTM (hafioB C BPEMEHHbLIMU OrPaHNYEHNSMM

Heobxoamnmble 3HaHUATEXHNUYECKUA MHOCTPAHHBIN S3bIK B 06/1aCTU MUKPOINEKTPOHNKM

MeTo[0M0r NS IOrMYECKOro CUHTE3a LMGPOBLIX MHTErpasbHbiX cxeMm cpencteammu CATP

dopMaT npeacTaBieHNs orpaHNyYeHnin 4N CUHTe3a U UMNIEMEHTaLMN LNGPOBbIX MHTEMPabHbIX CXEM
Bo3moxxHocTy CAMP ons N10rmM4eckoro CUHTE3a, UMMNJEMEHTaLUMN N CTaTUYECKOr0 BPEMEHHOIO aHan3a
[pyrue xapakTepucTunku-

3.3.3. TpynoBasa pyHKUUSA

HavmeHoBaHVe

MpoBefeHne NOrNYeckoro CMHTEe3a LMGPoBON MHTErpasibHON cxeMbl B 6a3unce BoibpaHHOW
TexHonornyeckon 6nubnnoTekn cpeacTBamMm CUCTEMbI aBTOMaTU3MPOBAHHOIO
npoekTuposaHmaKoaC/03.7YpoBeHb (NoAypoBEHb) KBanugukaunmy

TpynoBble oeicTBUSIPa3paboTKa OKPYXKEHNS JIOrMYeCcKoro CMHTe3a LMPOBOA MHTErpabHON CXEeMbI
CyHTe3 UM poBOA NHTErPabHON cxeMbl B 6a3nce BbIOpaHHON TEXHONOrMYeckon bubnnoteku
dopMuUpoBaHMNE OTHETOB O BPEMEHHbIX, MOLLLHOCTHBIX U Pa3MepPHbIX XapaKTePUCTUKAX CUHTE3MPOBAHHONM
UMPOBON MHTErPaJIbHON CXEMbI

Bbirpy3ka pe3y/bTaToB JIOrM4eCcKoro CuHTesa LMdpoBon NHTErpasbHOW CXeMbl
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Heobxoamnmble ymeHUsaMNoAroTaBAMBaTb CKPUMTHI OKPYXXEHUS IOFMYECKOr0 CUHTE3a LG POBONA
NHTEerpanabHON CXeMbl C UCMOJIb30BAHWEM CKPUMTOBOIO fA3blka NPOrpaMMmnpoBaHms

MpoBOANTb NOFNYECKMIA CUHTE3 LUMMDPOBON MHTErpasibHOMN CXEMbl C Y4ETOM MJlaHa KpucTanna
(Tonorpaduryecknin CUHTE3)

MpoBoANTbL NOrMYECKUI CUHTE3 LUGPOBON MHTErpasibHOM cxeMbl He3 yyeTa nnaHa KpucTannia
MpoBOANTb NOMMYECKNIA CUHTE3 LMMDPOBLIX MHTErpasbHbiX cxeM ¢ CO-610kaMm 1 Makpobnokamu namaTu
MpoBoANTbL NOrMYECKUIN CUHTE3 LUGPOBLIX MHTErpanbHbiX cxem 6e3 CP-6710k0B M MakpobIOKOB NaMATH
MpoBOANTbL MHKPEMEHTAsbHbIN IOTMYECKNIA CUHTE3 UM(POBON MHTEFPAJIbHON CXEMbI
VIHTepnpeTnpoBaTb pe3y/ibTaTbl CTaTUYECKOr0 BPEMEHHOI0 aHam3a

MpoBoANTb NOrNYECKUIN CUHTE3 LUGPOBON MHTErPasibHON CXEMbI C YH4ETOM UHTErpaLmmn cpeacTs
BCTPOEHHOIr0 TeCTUPOBaHMNA

Heobxoaunmble 3HaHUATEXHUYECKUA NHOCTPAHHLIN A3bIK B 061aCTU MUKPOINEKTPOHUKM

CKpUNTOBbLIN A3bIK MPOrpaMMUPOBaHNA

MeTo[os10rns NOrmM4eckoro CUHTE3a LUMGPOBbIX UHTErpanbHbIX cxeM cpencteamm CAMP

MeToLbl ONTUMM3ALMN BPEMEHHbIX XapakKTePUCTUK LUGPPOBLIX MHTErpasbHbIX cxeMm cpenctsamu CATP
MeToAabl ONTUMM3aALIMN SHEPronoTpebneHns LMMPOoBLIX MHTErpasbHbIX CxeM cpeacTeamu CAlMP
MpUHUMNBI QYHKLMOHUPOBAHMS NOCNeA0BaTENbHOCTHBIX U KOMOUHALMOHHBIX LUGPOBLIX MHTErpaibHbIX
CXeMm

bynesa anrebpa n anemeHTHasa 6a3a LUGPOBLIX MHTErPASbHBLIX CXEM

[pyrvne xapakTepucTuku-

3.3.4. TpynoBasa pyHKUUSA

HanmeHoBaHue

MpoBeneHne opMaibHOM MPOBEPKM NOFMHECKOWN IKBMBAJIEHTHOCTM Ha COOTBETCTBME UCXOLHOIM0 ONUCAHNS
LMMDPOBOM MHTErpasibHOM CXEMbl ee florm4yeckon moaenu B 6asmnce 6UHGINOTEKN TEXHONOTNYECKOTO
npoueccakKonC/04.7YpoBeHb (MoaypoBeHb) KBanngukaunmni

Tpynosble encTBrusiPazpaboTka oKpy>XeHnss hopMaabHON MPOBEPKMN NOMMYECKON SKBUBAJIEHTHOCTM
LMpPOBON MHTErPasIbHON CXEMbI

CpaBHeHMe NCXOAHOM0 ONucaHns LMQPOBON NHTErpanbHOW CXeMbl C JIOrMYeCKON MOLEeNbIo CxeMbl B basuce
B6rbMOTEKM TEXHOIOMMYECKOro NpoLecca € NoMOLLbI0 (hOPMasibHON NMPOBEPKM JIOrMYECKON
3KBUBANEHTHOCTHN

dopMunpoBaHMe oT4YeTa C pe3ynbTaTamMu (POpMasbHON MPOBEPKY NOrMYECKON 3KBMBASIEHTHOCTY LI POBON
WUHTEerpanabHON CXeMbl

Heobxoaunmble ymeHUsAMNoAroTaBANBaTb CKPUMTLI OKPYXXeHUS (POopMalibHON MPOBEPKY IOFMYECKOon
3KBUBANEHTHOCTU LUMPOBON MHTErpasibHON CXeMbl C UCMONb30BaHNEM CKPUMTOBOrO A3bIKa
nporpaMMmMpoBaHns

MpoBoAnTb HOPManbHYIO NPOBEPKY NOrMYECKON 3KBUBANIEHTHOCTY LIUPPOBON MHTErPasbHOM CXEMbI
cpencrteamu CAMP

VHTepnpeTnpoBaTb pe3ybTaTbl (hOPManbHOW NPOBEPKM NOrMYECKOM 3KBUBANIEHTHOCTY LN POBON
NHTEerpanbHON CXeMmbl

Heobxoaunmble 3HaHUATEXHUYECKUA MHOCTPaHHLIN A3blK B 061aCTU MUKPOINEKTPOHNKM

CKpMNTOBLIN A3bIK MPOrPaMMUPOBAHNS

OCHOBBbI ¥ MPUHLMMBLI (hOPMaSIbHON NPOBEPKU IOFMYECKON IKBUBANEHTHOCTU LUGPOBLIX MHTErPaibHbIX
CXeMm

OCHOBHbIe 3aKoHbl 6yneBon anrebpel

AA3bIKM onncaHmsa LMpPoBON annapaTypbl

MeTo[0N0rMsA NOrM4eckoro cuHTesa cpeacrtasamm CAMP

Bo3smoxkHocTy CATP ans NpoekTUpoBaHWUA LUMPOBLIX MHTErpasibHbIX CXeM
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[pyrve xapakTepucTuku-
3.3.5. TpynoBas hyHKLNA

HanmeHoBaHMe
Pa3paboTka 1 nHTerpauuns CpeacTs BCTPOEHHOIO TECTUPOBAHMA A1 0TOPaKOBKM NPy NPOM3BOACTBE
KpnucTtannosKonC/05.7YpoBeHb (MoAypoBeEHb) KBanngpukaumnmy

TpyLoBsble gencTBusOnpeneneHme Heobxoaumoro Habopa BCTparvBaeMbIX CPEACTB TECTUPOBAHUSA
Pa3paboTka meToauKn TecTupoBaHus CHK

Pa3paboTka TpeboBaHMIn K 610KaM, CTPYKTYpPaM BEPXHErO YPOBHSA, BHELLIHMM BbiBoAaM CHK

WHTerpauma cpencTs TeCTMPOBaHUA B LUMPOBYIO MHTErpasbHyo cxemy n CHK

Pa3paboTka HabopoB TECTOBLIX BEKTOPOB

Bepndmkauns CHK n uHTerpmnpoBaHHbix CP-6/10KOB C MCNOJSIb30BAaHWEM TECTOBbLIX BEKTOPOB
Heobxogumble ymeHUsIBcTpanBaTh CpefcTBa CaMOTECTUPOBAHMSA B LM POBbIE NHTErpasbHble cxeMbl U CHK
Co3paBaTb Habopbl TECTOBLIX BEKTOPOB AJ19 MPOMbILLUIEHHbIX TECTEPOB

MpoBoauTL BepUMKaLMIO BCTpanBaeMbIX CPeACTB CaMOTeCTUPOBaHNS

WNcnonb3osaTb CAMP ansa reHepaumm HabopoB TECTOBbLIX BEKTOPOB 4151 CPEACTB CaMOTECTMPOBaHNSA
Wcnone3osaTte CAMP onis BCTpanBaHUA CpefCcTB CaMOTECTMPOBaAHMA B LNMPOBbIE MHTErpaJsibHble CXeMbl 1
CHK

Heobxogumble 3HaHNATEXHUYECKNI MHOCTPAHHbIN 5A3blK B 06/1aCTN MUKPOINEKTPOHUKM

MeTogonorna norm4eckoro cCMHTesa cxem cpeacresamm CAMP

MeToL0NOMMSA NHTErpaLUmn BCTpanBaemMbix CpeacTs TecTupoBaHusa cpencteamu CAMP

MeTonbl reHepaunn HabopoB TECTOBLIX BEKTOPOB

0cobeHHOCTN (PYHKLIMOHMPOBAHMSA NPOMbILLIEHHbLIX TECTEPOB

[pyrue xapakTepucTunku-

3.4. 06obuweHHasa TpyaoBas QyHKLNS

HanmeHoBaHue
Pa3paboTka hyHKLMOHAIbLHOrO ONMCAHNSA CUCTEMbI Ha KPUCTaJIe N TEXHUYECKOro 3afaHuns Ha Hee
KonDYpoBeHb kBanugunkauum7

B03MO)XKHble HAUMEHOBaHMSA OOJXKHOCTEN, Npodeccnin pabounxPykoBoanTenb NpoekTa B 061acTu
pa3paboTku CHK

NaBHbIN KOHCTPYKTOP

3aMeCcTuUTeNb FNaBHOrO KOHCTPYKTOpPa

MyTn pocTmxeHns keanugpmkaunnObpasoBaHme n obyyeHneBbicluiee obpa3oBaHue - MarucTpaTypa
OnbIT NpakTU4eckon paboTeiHe MeHee NATK neT B 061aCTV NPOEKTUPOBAHMSA 1 COMPOBOXAEHMNSA LIUPPOBBIX
CXeM 1 CUCTEM Ha KpucTanne

Ocobble ycnoBus aonycka k paboTtellpoxoxaeHne 06s3aTeNbHbIX NPeaBapuTENbHbIX I MEPUOANYECKUX
MeaNLMHCKMNX 0OCMOTPOB

MpoxoxxaeHne obyyeHns No oxpaHe Tpyna v NPOBEPKM 3HaHUS TpeboBaHMA OXpaHbl Tpyaa

Opyrvie xapakTepucTrKMPeKOMeHAYeTCs AONOJHUTENbHOE NPOotheccroHanbHoe 0bpa3oBaHue - MPOrpaMmbl
NOBbILEHNS KBaMUKALLMK, NPOrpaMMbl NPOheCcCMOHaIbHOM NepenoAroTOBKM HE pexe YeM OAUH pa3 B
naTb neT

CnpaBo4Hasa nHgpopmaums

HanmeHoBaHMe JOKyMeHTa

Kogn

HavnmeHoBaHMe HaYvanbHOM rpynnbl, LOJHKHOCTU, Npodeccun nan cneunansbHOCTU, HanpasieHus
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NoAroTOBKU

OK31223PykoBoauTenu nogpasfeneHunin no Hay4yHbiM NCCNefoBaHMAM 1 pa3paboTkam
EKC-I' naBHbI KOHCTPYKTOP MNPOEKTa

- NaBHbIN KOHCTPYKTOP

OKMATP200538IM NaBHbIN KOHCTPYKTOP

Mepe4yHn BO25.01.7.131eKTpPOHMKA

3.4.1. TpypnoBas hyHKLNA

HanmeHoBaHue

WH1UumnpoBaHmne NnocTaHoBKMW paboT no npoekTupoBaHuio CHK, onpeneneHune obnactn npumeHeHns CHK n
BbIbOp TexHonornveckoro 6asnca ana CHK (TexHonorun nrotosnenns)KoaD/01.7YpoBeHb (NoaypoBeHb)
KBanupukauunn7

Tpynosble aencTemaPa3paboTka u cornacoBaHme € 3aka3ynkoM MepBUYHOIO TEXHUYECKOr0 3afaHuNs Ha
nHTerpansHyto cxemy, CBUC nnn CHK

OnpeaeneHune obnacTu npuMeHeHns CHK € y4eTOM KOHKYPEHTOCNOCOBHbIX XapakTepncTumk

Bbibop Ha OCHOBE MEPBUYHOr0 TEXHUYECKOr0 3aAaHns 1 061acTy NPUMEHEHNS TEXHOIOM MYECKOro
npouecca nsrotosneHna CBUNC nam CHK

Heobxonmmble ymeHusYMTaTh 1 aHanmM3npoBaTh TpeboBaHNA CUCTEMHOIO YPOBHS, TEXHUYECKMe
cneunguKauumn, TEXHNYECKY0 LOKYMEHTaLUM0 No pa3paboTke 1 BHeAPEHWIO NHTerpanbHon cxemsl, CBUC
nnun CHK

AHanun3npoBaTb YYHKLMOHAbHbIE BO3MOXHOCTU 1 CNOCOBBLI NCMOb30BaHNA NPOrpaMMHbIX nakeTos CAMP
4719 NMPOEKTNPOBaHNA NHTErpasbHOM CXEMbI Ha FaBHbIX 3Tanax npoueccos npoekTuposaHna bUC n CBUNC
MpoBOANTbL CUCTEMHYIO MHTErPaLIMIO Ha BCEX YPOBHSX pa3pabaTeiBaeMoro npoekTa CHK

Pa3pabaTbiBaTb TEXHMYECKYIO LOKYMEHTALMIO, @ TakXXe NPeaioXKeHUs U MeponpusaTrsa No oCyLLEeCTBAEHMIO
pa3paboTaHHbIX MPOEKTOB W NPOrpaMm

Heobxoaunmble 3HaHUATEXHUYECKUA MHOCTPAHHLIN S3bIK B 061aCTU MUKPOINEKTPOHUKM

OCHOBbI CUCTEMHOI0 MPOEKTUPOBAHNUA MUKPOINEKTPOHHBIX YCTPONCTB Ha Ba3e npuHUuna MoayabHOCTH C
LMMPOBLIM MUKPOMPOLLECCOPHBLIM (KOMMbIOTEPHBLIM) YrpaBJJieHneM

OcobeHHOCTM Npouecca, METOA0B 1 3TanoB NPOEKTUPOBAHNSA, MPeACTaB/eHNSA CXEM Ha pa3/IMyHbIX 3Tanax
NPOEKTUPOBaHNSA

MpUHUMNBI NOCTPOEHUS PU3NYECKUX U MAaTEMATUYECKUX MOLENEN U NX MPUMEHUMOCTb K KOHKPETHbLIM
npoleccam n npubopam

XapakTtepuctuku CAMP ong NpoeKTUPOBaHUSA MHTErpasibHbIX CXeM U MeTOAbl peLleHns 3a4au
TEXHOOMMYECKOro N cxemoTexHu4eckoro npoektuposaHus CHK n CbUC

TexHonorum nsrotosneHnsa CBUC n CHK

Jpyrve xapakTepucTuku-

3.4.2. TpynoBasa pyHKUNSA

HanmeHoBaHue
Pa3paboTka anropntMma (hyHKLMOHNPOBAHNS CUCTEMbI Ha OCHOBE NMEPBUYHOIO TEXHNYECKOrO 3a4aHNS Ha
CHKKoaD/02.7YpoBeHb (MoaypoBeHb) KBannpukaumnmy

Tpynosble genctenaOnpeneneHne coctaBa CHK

OnpepeneHne Habopa MHCTPYMeEHTasIbHbIX CPEACTB OMMCaHUSA MPOEKTa Ha CUCTEMHOM YPOBHE
OnpepeneHne MHOXXeCTBa CreunanbHbiX MaTeEMaTUYECKMX U IOTUYECKMX (DYHKLNIA 1 onepaLmn,
onuceliBatowmx paboty CHK

Pa3paboTka noBegeHYECKON BbICOKOYPOBHEBOW MOAENN BCEW CUCTEMbI 6e3 yyeTa BpeMeHHbIX
XapakKTePUCTUK CcpeancTtsamMmm yHMBepPCasibHbIX N CNeUnain3npoBaHHbIX A3bIKOB MPOrpaMMmnMpoBaHna n
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A3bIKOB OMUCAHUA annapaTypbl

Heobxoaunmble yMeHUsYMTaTb U aHaN3MPOBaTb MEPBUYHOE TEXHUYECKOE 3ajlaHne

YnTaTb 1 aHaAM3npoBaTb TPebOBaAHNSA CUCTEMHOMO YPOBHSA, TEXHMYECKMNE cneunduKaunm, TEXHNYECKYIO
LOKYMEHTaLuMo no pa3paboTke n BHeapeHuio CHK

BbibrpaTb 1 OnucbIBaTb MOAEMN 31EKTPOHHON KOMMOHEHTON 6a3bl Ha pa3/InyHbIX 3Tanax NPOEeKTUPOBaHMUS
C y4YeTOM BbIBpaHHOIr0 MapLLpyTa NPOEKTUPOBAHNS

PaboTaTb C TEXHUYECKUMU M NPOrPaMMHbLIMK CPeACTBaMM peann3aLny nNpoLeccoB NPOEKTUPOBAHNA
AHanM3nMpoBaTh PYHKLIMOHANbHbIE BO3MOXHOCTMW M CNOCO6bI NCMOb30BaHNS NPOrpaMMHbIX nakeTo CAlMP
LJ19 NPOEKTUPOBaHUA NHTErpasbHbIX CXeM Ha r1aBHbIX 3Tanax npoueccos npoektTuposaHua BUC n CBAC
Heobxoaunmble 3HaHUATEXHUYECKUA MHOCTPaHHLIN A3blK B 061aCTU MUKPOINEKTPOHNKM

YHvBepcasibHble 1 CNeLNann3npoBaHHbie A3blKU NPOrpaMMUPOBaHNS, A3bIKWN ONUCAHNA annapaTypbl U
CKPUNTOBbIE SA3bIKN

OCHOBbI CICTEMHOI0 MPOEKTUPOBAHNA MUKPOINIEKTPOHHBIX YCTPONCTB Ha 6a3e NpuHUMNa MOOYAbHOCTH C
LUMPOBLIM MAUKPOMPOLLECCOPHBLIM (KOMMbIOTEPHBIM) YrpaBJsieHneM

ObLwasn xapakTepnCTuKa npoLiecca NPOeKTUPOBaHMs, METOAbI 1 3Tanbl MPOEKTUPOBAHUS

OcobeHHOCTM NPeACTaBAEHNSA CXEM Ha Pa3/IMYHbIX 3Tanax NPOEKTUPOBAHNSA, MPUHLMUMLI MOCTPOEHUS
DU3MYECKNX N MaTEMATUYECKUX MOLENen, UX MPUMEHUMOCTY K KOHKPETHbIM npoLeccam n npubopam
XapakTepuctukmn CAIP gna npoekTnpoBaHUSA MHTErpasibHbIX CXeM U MEeTOo4bl pelleHns 3agad
cXxeMoTexHuyeckoro npoektuposaHusa CHK n CBUC

[pyrvne xapakTepucTuku-

3.4.3. TpynoBasa pyHKUMSA

HanmeHoBaHue
PaspaboTka Habopa TeCcToB CUCTEMHOIO YPOBHA 1 NMpoBeeHne BepudmrKaLmMm noBejeH4eckorn Mogenu
Bcen CHKKoaD/03.7YpoBeHb (NnoaypoBeHb) KBanupukaumm7

Tpynosble gencTensPaspaboTka CMCTEMbI TECTOB, MOKPLIBAIOLWMX BEPUPMKALIMOHHbIE 3aNPOChl B TEKYLLEN
cpene CAMP

KomnbloTepHoe MogenpoBaHue 1 BepudukaLma nosegeH4eckon mogenm CHK

MonTBepxaeHme cooTBeTCTBUA NpoekTa CHK TpeboBaHMAM, 3aPMKCUPOBAHHbLIM B MEPBUYHOM TEXHUYECKOM
3afaHun B 061aCTN BLINOJHEHNA 0XKMLAAEMbBIX PYHKLNIA

Heobxogumble yMeHNsYNTaTh M aHaM3nMpoBaTh TpeboBaHMA CUCTEMHOIO YPOBHS, TEXHUYECKME
cneundukKaumm, TEXHUYECKYI0 JOKYMEHTaUuo no paspaboTke n BHeapeHnto CHK

Monb30BaTbCA Creumanm3mpoBaHHbIMU CUCTEMAMN BbICOKOYPOBHEBOW BEPUDMKALMM N MOLESIMPOBAHNS
Pa3pabaTbiBaTb BEPUGMKALNOHHbIE TECTbI 418 NoBedeHYeckon Mogenn CHK

icnosib30BaTh rOTOBLIN BEPUGMMKALMOHHBIA KO AN pa3paboTky Ha ero ocHoBe COBCTBEHHOrO Koda
Heobxogumble 3HaHNATEXHUYECKNI MHOCTPAHHbIN A3blK B 061aCTN MUKPOINEKTPOHNKM

YHuMBepcasibHble 1 Creunasn3npoBaHHbIe A3bIKY NPOrpaMMUPOBaHNS U CKPUMTOBLIE A3bIKK

OCHOBbI CUCTEMHOI0 NPOEKTUPOBAHUS MHTErPasibHbIX MUKPOCXeM 1 CHK

MeToabl CUCTEMHON BEPURUNKALINN U KOHTPOS

0cobeHHOCTM CMCTEM BbICOKOYPOBHEBOW BEpUdUKaLUM U MOAENNPOBAHUS

[pyrue xapakTepucTuku-

3.4.4. TpynoBasa pyHKUUSA

HanmeHoBaHMne
OnpepeneHne Habopa 6710KOB, peannsyemMbix B BUAE annapaTHoOM YacTn, n Habopa 610K0B, peannsyembix B
BMAe nporpammHon YyactukKonD/04.7YpoBeHb (MOAypOBEHb) KBanndurKkaumm7

Tpynosble genctensPasbueHne CHK Ha annapaTHYO 1 NPOrpPaMMHY0 YacCTu
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Pa3paboTka cneuudukaumm annapaTHon YacTu CHK

PaspaboTka cneumndukauny nporpaMmMHomn 4actun CHK

Heobxoaunmble yMeHUsYMTaTb U aHan3MpoBaTb TPebOBaHNA CUCTEMHOMO YPOBHS, TEXHMUYECKME
cneunguKauumn, TEXHNYECKY LOKYMEHTaLUNo no pa3paboTke n BHegpeHuto CHK

Monb30BaTbCs CNeLnann3MpoBaHHbIMU CUCTEMaMU BbICOKOYPOBHEBOIW BepUMKaL MM 1 MOLESIMPOBaHNS
PaboTaTb C TEXHMYECKNMU 1 MPOrPaMMHbIMK CPEACTBAMU peann3aLm NpoLLeccoB NPOeKTUPOBaHNA
Pa3pabaTbiBaTb TEXHMYECKME ONUCAHMA Ha COCTaBHble YacTu CHK

Pa3pabaTbiBaTb MPOrpaMMHbIN KO Ha YHUBEPCabHbIX M HU3KOYPOBHEBbLIX A3bIKax NPOrpaMMUpPOBaHUs
Heobxoamnmble 3HaHUATEXHUYECKUA MHOCTPAHHBIN S3bIK B 061aCTU MUKPOINEKTPOHNKM

OCHOBbI CUCTEMHOI0 MPOEKTUPOBAHNUA MUKPOINEKTPOHHBIX YCTPONCTB Ha Haze npuHUmMna MoAybHOCTH C
LMPOBLIM MUKPOMPOLLECCOPHBLIM (KOMMbIOTEPHBLIM) YrpaBieHnem

O6Las xapakTepucTuka npouecca NPOEKTUPOBAHNSA, METOAbL! U 3Tanbl NPOEKTUPOBaHMS, 0COBEHHOCTH
NnpencTaBNeHNs CXEM Ha Pa3/IMYHbIX 3Tarnax NpoeKTUPOBaHUSA, MPUHLMIbLI MOCTPOEHNS (PU3NYECKUX U
MaTeMaTM4eCKNX MOAENEN, NX MPUMEHUMOCTU K KOHKPETHbLIM npoueccam u npubopam

YHuBepcaJibHble 1 HU3KOYPOBHEBbIE S3bIKW MPOrpaMMMpPOBaHNS

[pyrue xapakTepucTuku-

3.4.5. TpynoBas (hyHKLNA

HanmeHoBaHue
Pa3spaboTka apxutekTypbl Bcelt CHK Ha ocHoBe CP-6nokoBKoaD/05.7YpoBeHb (MoaypoBeHb)
KBanugukaymm/

Tpyanosble gencrensOnpepeneHne coctaBa CO-6710koB annapaTHom YacTu CHK

Onpegnenenmne coctaBa CP-610k0B NporpaMMHon YacTu CHK

OnpefeneHune cneuundurKaLmm opurnHaasHom 4actn CHK

Pa3paboTka apxuTekTypbl annapaTHoN YacTu CHK, BBeleHWe CUCTEMHOW LUNHBI

Pa3paboTka KapThbl namsaTy CHK ¢ oTobparkeHnemM B Hee NPOrpaMMHO AOCTYMHbLIX PErucTpoB 1 610K0B
namatn CO-6n0koB

MoaknoyeHne CP-6710K0B K CUCTEMHON LWMHE CHK

Pa3paboTka KapTbl NpepbIBaHWI

PaspaboTka npoLeaypbl BKIOYEHNUA MMTaHUSA U 3arpy3Ku NporpaMmMHoro obecrneyeHus

Heobxoaunmble ymeHusiPaspabatbisaTe CO-6n0kn CBUC, BbiNONHALLME 3aJaHHYI0 (DYHKLMNIO, N 3a4aHHbI
nHTepdenc obmeHa gaHHLIMK C CUCTEMON

Pa3pabaTbiBaTb MOCThI A1 COEAMHEHMNSA YCTPONCTB C Pa3AnUYHbIMU NHTEepdencamm n paboTaroLwmx Ha
pa3nnyHbIX YacToTax, BepuduumpoBaTb pa3pabaTeiBaembinn CP-610K, nobnBascb Npy 3TOM NpUeMIEMON
NONHOThI TECTUPOBaHMS, BeputmnumpoBaTb CO-610K CTOPOHHEN (hMPMBI, MOCTABASEMbIA KaK YEPHbIN ALLKK,
KakK JIOKa/lbHbIM/ TeCTaMu, Tak U B COCTaBe CUCTEMbI

HeobxonmMble 3HaHNATEXHNYECKUA MHOCTPaHHBIV A3bik B 06/1aCT MUKPOINEKTPOHNKN

Tunosble apxutekTypbl CHK, MapwpyT npoekTupoBaHus CHK 1 ponb CP-610K0B B MapLupyTe
npoekTupoBaHmsa CHK

OcobeHHoCTK pa3paboTkn CP-6nokoB 1 meTodbl MHTerpaunn Co-6nokos B CHK

MeToabl Bepudukauum CO-610koB Ha 3Tane ux pa3paboTku 1 npu nHTerpauum B CHK

XapakTepuctukm CAMP gna npoekTUpoBaHUSA NHTErpasibHbIX CXeM U MEeTO4bl pelleHns 3agad
cxemoTexHu4yeckoro npoektuposaHmsa CHK n CbUC

[pyrve xapakTepucTuku-

3.4.6. TpynoBas hyHKLNA

HanmeHoBaHune
MpoBeneHne BepudmKaLum paspaboTaHHOro apxutekTypHoro peleHns CHKKoaD/06.7YpoBeHb
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(moaypoBeHb) KBannukaunmn7

TpyZoBble aencTBUSPa3paboTka TpaH3aKLMOHHBIX BbICOKOYPOBHEBLIX MoAesie KOMNOHEHTOB Bcel CHK
MopennpoBaHne TpaH3aKLMOHHON BbICOKOYPOBHEBON Moaenn CHK MeToAaMm KOMMAbIOTEPHOr 0
MOLesIMPOBaHNS

BHeceHue n3mMeHeHnn B Habop annapaTHbIX 1 NPOrpaMMHbIX BI0KOB 1 TpaH3aKLMOHHBIX Moenel nocne
aHasm3a pe3y/ibTaToB MOAESIMPOBAHNS

OLeHKa KOPPEKTHOCTW BbIBPaHHOMO apXUTEKTYPHOrO peLleHmns

Heobxoaumble ymeHusBepuguumnposaTs paspabaTeiBaeMbin CO-6510K, 40OMBaAACH NpU 3TOM NpUeMIEMON
MOJIHOTbI TECTUPOBaHMSA, BepugpmnumnpoBaTb CH-6110K CTOPOHHEN (UPMbI, MOCTABNSAEMbIA KaK YEPHbIN ALK,
NOKaJIbHbIMW T€CTaMmn U B COCTaBE CUCTEMbI

icnonb3oBaTb UHCTPYMEHTapuin ans paspaboTkn CP-6,10K0B, BKIOYAOLWMIA B cebst METOA010T U0
TeCcTMPOBaHUA 1 BepudukaLnm

Mucatb TecTbl AN CHK € 3a4aHHON apXUTEKTYPOW Ha YHMBEPCASIbHOM S3blKe MPOrpaMMUpPOBaHKA
Pa3pabaTbiBaTb MPOrpaMMHbIN KOA TPaH3aKUMOHHbLIX BbICOKOYPOBHEBLIX Mogenen 61okos CHK
Heobxoaunmble 3HaHUATEXHNUYECKUA MHOCTPAHHLIN A3blK B 061aCTU MUKPOINEKTPOHNKM

MeTonbl Bepucmkauum CPH-610KoB Ha 3Tane ux pa3paboTky n npu nHTerpaumm B CHK

YHuBepCabHble A3bIKU NPOrPaMMUPOBAHUSA U CKPUMTOBLIE A3bIKU

TunoBble MHTepGeNChl LMGPOBLIX YCTPOUCTB

[pyrve xapakTepucTuku-

3.4.7. TpynoBas (hyHKLNA

HavmeHoBaHVe
PaspaboTka obuwien koHuenuumn TecTnpoBaHnsa CHK, BKloYas pa3paboTKy TECTOBLIX BEKTOPOB 1 CTpaTeruio
TecTmpoBaHus B KpeMHunKonD/07.7YpoBeHb (MoAypoBeHb) KBanudgukaumm7

Tpyanosbie gencTenaOnpeneneHne MeETOA0B BepudmKkaumm annapaTHon 4acTu CHK n nporpamMmmHbIx
CpencTB BepuuKkauum

PaspaboTka TeCTOBOro nnaHa U3Lenna 1 ero COCTaBHbIX YacTen

Pa3paboTka HabopoB TECTOBLIX BEKTOPOB AJ1s BepumKaLumy annapaTtHon Yactn CHK

Pa3paboTka obLien cTpaTernm n anroputMa TeCTMPOBaHUS B KPEMHUM 1 Bepudukaumnm CHK

OueHKa BO3MOXHOCTU 1 HEOBXOAUMOCTY BBEEHMS B annapaTHyo 4acTb 6/10KOB CaMOTECTNPOBaHNA
Heobxoaunmele ymeHusNpumeHsTb CAMP ans MHTErpauuny TeCTOBOM MHPACTPYKTYPLI annapaTHON YacTu
CHK

MpumeHaTb CAMP ons uHTerpaumm 610K0B CaMOTECTUPOBAHMA B annapaTHY 4acTb CHK
MpumeHaTb CAMP gns reHepauum TeCTOBbIX BEKTOPOB A5 annapaTHoM YacTu CHK

HeobxonmMble 3HaHNATEXHNYECKUA MHOCTPaHHBIV A3biK B 06/1aCTU MUKPOINEKTPOHNKN

MeToabl Bepuukauum annapaTHon Yactu CHK u nporpaMMHble CpeacTBa Bepudukauum

MpYHLMMBI NOCTPOEHUSA TECTOBLIX BEKTOPOB Y MOJIHOTHI MOKPLITUSA TeCTa

BO3MOXXHOCTM NPOMBILLNEHHOIO TECTOBOro 060pyAoBaHMS

MeTofonorns UHTerpauny BCTpanBaeMbIX CPeACTB TecTupoBaHusa cpencrsamm CAMP

[pyrve xapakTepucTukun-

3.4.8. TpynoBas (hyHKLNA

HanmeHoBaHune
Pa3paboTka TexXHMYECKOro 3afaHns Ha NPorpaMMHYyto 1 annapaTHyto YacTn CHKKoaD/08.7YpoBeHb
(nooypoBeHb) KBanugukaunmy

Tpynosble genctensOnucaHme anropuTMa PyHKLUOHMPOBAHNSA U LMKNOrpaMmbl paboTbl CHK ¢ packpbiTueM
paboTbl ee OTAENbHBIX Y3/10B, BKJOYAs BPEMEHHBIE AMArpaMMbl, MPEASIOKEHNS MO UX peann3almnm
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annapaTHbIMW MAX NPOrpPaMMHbIMU METOLaMU

OnuncaHune NoBegeHYeCKMX Mmogenen oTAeNbHbIX LU POBLIX Y3/10B U BCel Ludposon Yactn CHK B Lenom,
OMMCLIBAIOLLMX (DYHKLINN 1 BPEMEHHbIE COOTHOLIEHUSA 6€3 MPUBA3KN K KOHKPETHON TEXHON0rMYeCKow
peannsaumm CHK

OnuncaHue HabopoB (PYHKLMOHaJIbHLIX TECTOB, HEOBX0ANMBIX NS Bepudmkauum nornyeckomn mogenn CHK
Pa3paboTka TexHnyYeckunx TpeboBaHMii K pa3paboTke aHaNoOroBbIX 1 aHanoro-undpoBbix y3108 CHK
Heobxogumble ymeHNsOGopMasaTb pe3ynbTaTbl UCMbITaHUA NoBeaeHYecKon mogenn CHK n (unn) ee MakeTa
Ha OTHeJIbHbIX MUKPOCXEeMax, OTparkatoLine COOTBETCTBME apxXUTEKTypbl 1 anroputMa CHK TpeboBaHmAM
NepBMYHOr0 TEXHNYECKOro 3aaHuns

BepndmunposaTb paspabaTbiBaembin CP-6510K, L0OMBAACH Npy 3TOM MPUEMIEMON MNONHOTbI TECTUPOBAHUS,
BepudnunposaTb CP-610K CTOPOHHEN DUPMBI, MOCTABASEMBIN KaK YEPHbIN ALLNK, KaK JIOKalbHbIMU
TecTtaMu, Tak 1 B COCTaBe CUCTEMbI

Pa3pabaTbiBaTb METOANYECKYIO U IOKAJIbHYIO TEXHUYECKYIO OKYMEHTALMIO, @ TakXXe NPeasoKeHNs n
MeponpusATMA Mo OCYLLEeCTBAEHMIO pa3paboTaHHbIX MPOEKTOB 1 NPOrpamMm

Mpon3BOANTbL TEXHUKO-9KOHOMUYECKMIA aHaJIM3, KOMMIEKCHO 060CHOBLIBaTb MPUHMMAEMbIe U peasin3yembie
peLleHns, N3bICKMBATb BO3MOXXHOCTU COKPALLEHNS LKA BbINOJIHEHUS paboT, COAeNcTBOBaThL NOArOTOBKE
npoLecca ux BbinosiHeHUs, obecnevyeHnio HeobXoANMbBIMU TEXHNYECKUMWN AAHHLIMKU, MaTepuanamu un
obopynoBaHMem

Heobxogumble 3HaHMATpeboBaHMA K 0hOPMEHNIO TEXHUYECKON AOKYMeHTaumm ana CHK

TpeboBaHusa ECKJ]

MpaBuna BbIMOJHEHUS YepTexxen cornacHo TpebosaHnam ECKL

TexHNYeCKNIN MHOCTPaHHbIV A3blK B 06,1aCTU MUKPOIIEKTPOHNKM

[pyrvne xapakTepucTukun-

3.5 0606LeHHasn TpyaoBas GhyHKUUS

HanmeHoBaHue

BbinosiHeHre r3n4eckorn MMNIeMeHTaL M Ha OCHOBE MOJy4YEeHHON JIOrMYeCcKon MOLEeNn CUCTEMbI Ha
KpucTanne B 6asnce bubAMOTEKN TEXHONOrMYECKOrO NpoLecca C y4eToM Habopa orpaHuYeHui ¢
NCMOJIb30BaHNEM CPeLCTB aBTOMaTMU3MPOBAHHOIO MPOEKTPOBAHUA

KonEYpoBeHb kBanupukauumn7

BO3MOXXHbIe HaVMEHOBaHNA [OHKHOCTEN, Npodeccmin paboynxBenywimn nuHxexHep B obnactu paspabotku
Tonosnorum CHK
VH>XeHep-KOHCTPYKTOP

MyTn DocTUXXeHns KBanugprkauunObpasoBaHme n obyyeHuneBeicllee 0bpa3oBaHue - MarucTpaTypa
OnbIT NpakTn4eckoi paboTeiHe MeHee Tpex NeT B 061acTy NMPOEKTUPOBAHNMS U COMPOBOXAEHMS LINDPOBbIX
CXEM U CUCTEM Ha KpucTanne

Ocobble ycnoBusi fonycka Kk paboTelpoxoxaeHne obs3aTeNbHbIX NPeABAPUTENBHBIX N MEPUOANYECKNX
MeONLUMHCKMX 0OCMOTPOB

MpoxoxaeHne 0byyeHns No oxpaHe Tpyda W NPOBEPKM 3HaHMS TPeboBaHWIN OXpaHbl TPYAa

Opyrue xapakTepucTkulonosHuTe bHoe npodeccnoHanbHoe 06pa3oBaHmMe - MPOrpaMMbl NMOBLILLEHUS
KBanMuKaLum, NporpaMmsl NpodecCcMoHaNbHON NePENnoaroTOBKN He pexxe YeM OAUH pa3 B NATh feT

CnpaBo4Hasa nHhopmaLuns

HanmeHOBaHMe OOKYMeHTa

Koz

HavmeHoBaHMe HaYanbHOW FPynmnbl, [OSPKHOCTK, Mpodeccun nam CneumansHoCT, HanpaBieHns
noaroToBKKU
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OK32144NH)XeHepbl-MexaHWKK
EKC-NHXXeHep-KOHCTPYKTOP (KOHCTPYKTOP)
-Benywmnin KoHCTpyKTOP
OKMATP201524UNHXeHep-KOHCTPYKTOP
Mepeynn BO25.01.7.191eKTPOHMKaA

3.5.1. Tpynosasa pyHKUUSA

HanmeHoBaHue
MoAroToBKa OKPYXXEeHUS PU3NYECKON MMMNAEMEHTALMN LNGPOBOA NHTEFPaSIbHON CXEMBbI U
CHKKoaE/01.7YpoBeHb (MoaypoBeHb) KBanndukaumm7

TpyLoBble AeicTBUSPa3paboTka OKPYXEHNS (M3NYECKOW MMMIEMEHTALMN

MpoBepka KOPPEKTHOCTYM 1 MOSHOTHI (hansioB C BPEMEHHbLIMU OrpaHnydeHnammn npy nomowm CAMP gns
rn3nMYyecKon nMnaeMeHTaumm n nx gopaboTka npm HeobxoaMMoCTu

MpoBepka KOPPEKTHOCTY CKPUMTOB AJ1S OKPYXKEHUS (PU3MYECKON MMMNAEMEHTALNN U NX MPUMEHUMOCTU K
umgposon cxeme n CHK npu nomowm CAMP ans pr3nyeckon nMnaeMeHTauum

Heobxogumble ymeHunsiPaszpabaTbiBaTb CKPUMNTLI 4J11 OKPYXKEHMNA (DN3MYECKOW UMMIEMEHTALNN C
NCNoNb30BaHNEM CKPUMTOBOrO f3blKa NPOrpaMMUpoBaHnS

Pa3pabaTbiBaTb halsibl C BDEMEHHbBIMU OFPAHUYEHUSMMN 0N CUHTE3a U umniaeMeHTaumm CHK

MpoBepsATb KOPPEKTHOCTL CKPUMTOB A5 OKPY>XXEHNS (PUINYECKON UMMIEMEHTALMN U UX MPUMEHUMOCTb K
umgposon cxeme n CHK npu nomowm CAMP ans pr3nyeckon nMnaeMeHTauum

Heobxogumble 3HaHUATEXHUYECKNIA MHOCTPAHHbIN A3blK B 06/1aCTN MUKPOINEKTPOHUKN

CKpUNTOBbLIN A3bIK MPOrpaMMUPOBaHMNA

MapLpyT r3nyeckon nmnaeMmeHTaunm umgposesix cxem n CHK ¢ ncnons3osaHnem cpeacts CAIP
CkpunToBble A3bIKKM, ucnosibzyemole CAMNP

[pyrvne xapakTepucTuku-

3.5.2. TpynoBas hyHKLNA

HanmeHoBaHMne
Pa3paboTka nnaHa pa3MelleHns KOHTAKTOB KpucTanna B kopnyceKonE/02.7YpoBeHb (MoaypoBeHb)
KBanugukaumm/

TpyLoBble aeicTBUsSPa3paboTka npeBapuUTebHOro NnaHa reoMeTpun KpucTania

PaspaboTka nyiaHa pa3MeLLeHns KOHTaKTOB KpWUCTasina B KOPryce B COOTBETCTBUN C TEXHNYECKUM
3aflaHueM u c yqyeToM Tpebyemoro ypoBHs sHepronoTpebneHuns, snekTpoMurpauum n TpebosaHnin K
3almMTe OT CTaTMYECKOro 3NeKTPMUYeCcTBa

BbiNonHeHe NPOBEPKU MNylaHa pa3MeLLeHns KOHTAKTOB Kp1cTasia B Kopryce Ha COOTBeTCTBUe
(PU3NYECKMM OrpaHNYeHnAM

BbinonHeHe MoAeNMPOBaHNSA C LIENbIO BbISBIEHNSA 3(h(PEKTOB NoMexn Mexay BbiBOAaMu, BCMJIECKOB
Hanps>xeHns

Heobxogumble ymeHusilcnons3oaTek CAMNP nns nnaHMpoBaHUS pa3MeLLEHNS KOHTAKTOB KpuUcTanna B
Kopnyce

Ncnone3osaTtb CAMP 4518 NPOBEPKMN COOTBETCTBUSA (PU3NYECKUM OFPaHUYeHUSM 1 MOLeIMPOBaHUS
HeraTuBHbIX 3(P(eKTOB NoCne yNakoBKM B KOPMNYC 1 pacnanku

ONTMMU3MPOBaTHL pa3MeLLleHne KOHTaKTOB KpUCTassla B Kopryce Ans LOCTMXeHUS Hanbonbluero
BbICTPOAENCTBNA MUKPOCXEMbI

Heobxoaunmble 3HaHUATEXHUYECKUA MHOCTPAHHLIN S3bIK B 061aCTU MUKPOINEKTPOHUKM

Tunbl KOPNYCOB MUKPOCXEM

Lndposas n aHasorosasd CXeMoTEXHMNKa
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OCHOBbI TEXHONOM MU NPON3BOLCTBA MHTErpasbHbIX CXEM
0cobeHHOCTN NPOEKTUPOBAHNSA NeYaTHbIX NaaT
Lpyrue xapakTepucTuku-

3.5.3. TpynoBasa pyHKUMSA

HanmeHoBaHue
PaspaboTka nnaHa pa3melleHns Makpobnokos B cocTase Tonosorum CHKKonE/03.7YpoBeHb (MoaypoBeHb)
KBanugukaummn/

TpyLosble fencTeuallnaHMpoBaHMe CXeMbl MUTaHUS KPUCTanaa, LOMEHOB MUTAHUS U PEXUMOB
(OYHKLMOHNPOBAHNA OMEHOB NMUTaHUSA

MpenBapuTeNbHbIA aHan3 NafeHns HanpsXXeHnMn B uenax nutaHusa CHK

PasmelueHne CP-6710k0B M MakpobiOKOB NaMsATh

Pa3melleHne s4yeek BBOAA-BbIBOAA

TpaccnpoBKa aHanoroBblx curHanos CHK

MoCTpoeHne CEeTKN NUTaHNS, MPOEKTUPOBAHNE PACMONOXKEHNA WWNH 3EMAN U MUTaHMA 0N CTaH4apPTHbIX
A4eek

Heobxogunmbie ymeHUsPa3melLlaTb KOMNOHEHThI KpucTanaa ¢ ucnonb3oaHnem cpeacts CAMP
BbIMONHATL NpefBapuTesibHbIN pacyeT WWPKUHBI WWH B uenax nutaHns B CHK

BbINOMHATE Pa3BOLKY aHaJIOroBbIX CUFHAJ0B C Ucnosb3oBaHnem cpencts CAMP

BbIMONHATHL TPACCUPOBKY M 3KPAHMPOBAHWE aHa0ro0BbIX CUFHAJI0B C Lie/bl0 MUHUMK3ALMK NOMeX
Mpon3BoANTbL NOCTPOEHNE CETKM LUUH B LEensX NMTaHnS

Heobxogumble 3HaHNATEXHNYECKNI MHOCTPAHHbIN A3blK B 061aCTN MUKPOINEKTPOHNKM

MapLpyT r3nyeckon nmnaeMmeHTaunm umgposesix cxem n CHK ¢ ncnons3osaHnem cpeacts CAIP
XapakTepHble 0CO6eHHOCTY 3Tana NpPeaBapuTENbHOr0 pa3MeLLEeHNS KOMIOHEHTOB LM poBon cxeMbl 1 CHK
[pyrvne xapakTepucTuku-

3.5.4. TpypnoBas hyHKLNA

HanmeHoBaHMne
Pa3melleHne cTaHaapTHbIX f4eek ungposon YacTn CHKKoanE/04.7YpoBeHb (NoaypoBeHsb) KBanndukaumnmn7

TpynoBble AeNCTBUSABTOMATNYECKOE Pa3MeLLeHNe CTaHaapTHbIX BBAMOTEYHbIX 31EMEHTOB
BbiMnonHeHNEe CTaTMYeCKOr0 BPEMEHHOI0 aHan3a Noc/ie pa3MeLLeHmnsa CTaHOAPTHbLIX S4eeK 1
NHTepnpeTaLmsa ero pesybTaToB

OnTuMM3auma pasmMeLLeHns CTaHaapTHbIX BbMoTeYHbIX 31eMeHTOB B cocTaBe CHK

KoppeKkTnpoBka npeaBapuTebHOro njaaHa TONoMOrnmn 1 pa3MeLleHns MakpobioKoB B COCTaBe KpucTania
CHK

Heobxogumbie yMeHUAMNpPON3BOANTbL pPa3MeLleHne CTaHAapTHbIX A4eeK C ncnosib3oBaHmem cpencts CAMMP
BbINOMHATbL CTaTUYECKNIA BPEMEHHOW aHanm3

VHTepnpeTnpoBaTb pe3y/ibTaTbl CTaTUYECKOr0 BPEMEHHOIO aHaaMn3a

ONTMMKU3MPOBATHL MJ1aH pa3MeLLeHNss MakpobsiokoB B cocTaBe Tononorum CHK gns ynyyleHns pesynbTaToB
CTaTWYECKOro BPEMEHHOI0 aHan3a

Heobxogumble 3HaHNATEXHUYECKNI MHOCTPAHHbIN A3blK B 061aCTN MUKPOINEKTPOHNKM

MapLpyT puU3n4eckon umnieMmeHTaumm umdposbix cxem n CHK

OcobeHHOCTKM 3Tana pa3MeLLeHns CTaHAaPTHbIX A4eek LudpoBon cxembl 1 CHK

OcobeHHOCTM BUBNNOTEK CTaHAAPTHBIX A4EeK A8 TEXHONOrMYECKNX NPOLIECCOB

[pyrvne xapakTepucTuku-

3.5.5. TpynoBas hyHKLNA
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HavmeHoBaHVe
MpoBefeHne cuHTe3a fepeBa cnHxpocurHanos CHKKoaE/05.7YpoBeHb (MoAypoBeHb) KBanngpukaunmn7

TpyLosble gencTBuaCo3gaHne CKpunTa c onucaHnem TpeboBaHWin U OrpaHMYeHUA Ana gepesa
CUHXPOCUrHanNoB B cocTase Tonosiormm CHK

ABTOMaTMYECKMNIN CUHTE3 U pa3MeLLeHne BbNnoTeYHbIX 31EMEHTOB AepeBa CUHXPOCUIHANO0B
BbinoNHEeHNEe CTaTNYeCKOro BpeMeHHOro aHanmnsa CHK nocsie cuHTe3a gepeBa CUHXPOCUIHAN0B U
NHTepnpeTaLmsa ero pesyibTaToB

OnTrMn3aumsa CMHTE3a 1 pa3MeLLeHNs 3J1EMEHTOB iepeBa CUHXPOCUIHaI0B

Heobxogumble yMeHUSBLINOMHATL CUHTE3 flepeBa CUHXpocurHana cpeacteamu CAMP
MpoBoANTbL OTNAAKY AepeBa CMHXPOCMIHaa

BbINOMHATL CTaTUYECKNI BpEMEHHOW aHanm3 CHK

VHTepnpeTnpoBaTb pe3ybTaTbl CTaTUYECKOr0 BpeMeHHOro aHaamsa CHK

Heobxogumble 3HaHNATEXHUYECKNI MHOCTPAHHbIN A3blK B 061aCTN MUKPOINEKTPOHNKM
0cobeHHOCTM NOCTPOEHMA AepeBa CMHXPOHU3auUun cpeacteamu CAMP

MapLupyT hrsnyeckon nMnaeMeHTaunm Lmdposbix cxeMm n CHK

[pyrvne xapakTepucTuku-

3.5.6. TpynoBas hyHKLNA

HanmeHoBaHue
MNpoBeaeHne aetanbHON TpaccnpoBky CHK 1 CTaTUYECKOr0 BPEMEHHOIO aHan3a NoJly4eHHOM
TonosiornmkKogE/06.7YpoBeHb (NOAYypPOBEHb) KBanugukaumm7

TpynoBble 4eNcTBNABbLINOAHEHNE OeTalbHOM Pa3BOAKMW LWNH MeTanamn3aumm B coctaBse CHK
BbINoNHEHNE CTaTNYeCKOro BPEMEHHOI0 aHamn3a nocse A4eTanbHON TPaCCUPOBKM U MHTeprpeTaLms ero
pe3ynbTaTos

OnTuMn3aumsa geTanbHOM Pa3BOAKM WNH MeTanam3auun CHK no pesyabTaTaM CTaTUHeCKOr0 BPEMEHHOM O
aHasm3a

AHann3 CTaTMYeCKoro, AMHaMn4eckoro Toka notpebneHuns CHK 1 Toka yTeukun

OnTuMmmnzaums Tonosormm CHK no ctaTnyeckomy, SUHAMUYECKOMY TOKY NOTPEBNeHNS 1 TOKY yTeuKn
Pa3melleHne cneumanbHbiX 3/1EMEHTOB (S4ENKN pacnpeneneHHONn eMKOCTH, 31IEMEHTbI MUHUMU3ALINN
aHTeHHoro addekTa) B Tonoaornn CHK

ConpoBoxaeHue Tononormm CHK npu paspaboTke mogudunkaumin gaHHon CHK

Heobxogumbie ymeHUAMN0Ib30BaTbCA NPOrpaMMHbIMU CPeACTBAMUN TPACCUPOBKU KpUCTanna
Monb3oBaTbca CAMNP ons BbINOJHEHNS CTaTUYECKOrO BPEMEHHOI0 aHan3a

Monb3oBaTbcsa CAMP ons dusnyeckon umniemeHtaumm CHK

VIHTepnpeTnpoBaTh pe3ysbTaTbl CTAaTUYECKOr0 BPEMEHHOr0 aHaau3a

Heobxogumble 3HaHNATEXHUYECKNI MHOCTPAHHbIN A3blK B 06/1aCTN MUKPOINEKTPOHUKM

MapLpyT pr3ny4eckon nMnaeMeHTauum

OcobeHHOCTM TpaccuMpoBkK cxeM cpeacTBamu CATP

[pyrue xapakTepucTuku-

3.5.7. TpynoBasa pyHKUUSA

HanmeHoBaHue
MposeneHne puHanbHON Bepudmkauum Tononorun CHKKogE/07.7YpoBeHb (NoaypoBeHb) KBanngukaummn7

Tpyanosble gencrenallpoBefeHne aHaaM3a NageHnsa HanpsXXKeHUa Ha WNHaxX Lenen nutaHus
lNpoBeneHne aHanMsa apdekTa 3neKTpoMurpaymm

[lobaBneHne cneumnanbHbIX TEXHOJIOMMYECKMX 3IEMEHTOB (0XpaHHOe KOoJibLo, METKK, 0603HaYeHmns)
[obaBneHne NOANFOHOB C Lie/Ibio ONTUMM3ALNM MAOTHOCTM 3anofHEHNA cnoeB B Tononorum CHK
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lpoBepka COOTBETCTBMA TOMOJOrUN NPaBUIaM NPOEKTUPOBAHNS

MpoBepka COOTBETCTBMA MEXAY TOMOJIOrNEN N INEKTPUYECKON CXEMOM

MonyyeHne rpatnyeckon BU3yannsaumm pacnpeneseHns Tenia no KpUCTanay v BbiaBAeHNE 30H C
HeJoMyCTMMO BbICOKOW TemnepaTypon

MoAroToBKa NCXOAHbLIX AaHHbLIX 419 PEerncTpaum Tonoaornm Kak 06bekTa MHTENNEKTYa IbHON
COBCTBEHHOCTM

Heobxoaunmble yMeHUAMNPOBOANTL PU3NYECKOE NPOEKTUPOBaHME U BepuduKaLumio cpeacteamm CAMP
Mpon3BoanTb OUEeHKY NoTpebnaeMon MOLWHOCTIM C Yy4eTOM MH(OPMaLMK O NepPEKIIoYaTENbHON aKTUBHOCTH
CXeMbl

Ncnone3osaTeb CAMP 419 BbINOJIHEHUS aHaM3a NafgeHNa HanpsHXKeHNs Ha SJANHHBIX IMHUAX TPACCUPOBKU
Wcnonb3osaTte CAMP 4515 BbINOJIHEHUS aHanM3a AMHAMUYeCKOro nageHunsa HanpsxeHus

Ncnone3osaTe CAMP 4515 reHepaunmy NoJMrOHOB C LENbio ONTUMU3ALMK NJIOTHOCTU 3anoJIHEHNS CJI0EB B
Tonosiormm CHK

Ncnonb3osaTb CAMP ons usmyeckon sepumrkKaLmm Tonoaormm, a UMEHHO NPOBEPKN COOTBETCTBUSA MEXAY
TOMOJ/IOrMen N 3NEKTPUYECKON CXEMOW 1 MPOBEPKM COOTBETCTBUSA TOMOJIOr MM NPaBuiaM NpoeKTUPOBaHNA
Ncnonb3osaTk CAMP gns aHanmsa pacnpefenieHns Tensa no Kpuctanny

Heobxogumble 3HaHNATEXHUYECKNI MHOCTPAHHbIN A3blK B 061aCTN MUKPOINEKTPOHNKM

MapLwpyT pr3nyeckon nmnaeMmeHTauum ungposbix cxem n CHK

TexHonornyeckmne orpaHNYeHns Ha PyHKLNOHaNIbHbIE C/ION MHTErpasbHbIX cxeM 1 CHK

OCHOBHbIe MPUHLUMbI CKBO3HOIO NMPOEKTUPOBAHUSA, OCHOBbI TEXHOJIOMMW MPOU3BOACTBA UHTErpasbHbIX CXEM
Undposas 1 aHasorosasd CXeMoTeXHMKa

OCHOBbI TEMJI0BbIX NMPOLECCOB B UHTErpasbHbIX CXemax

TpeboBaHMA K 00 bEKTAM UHTENNEKTYaNbHON COBCTBEHHOCTY, NPeabsABASEMbIE CyXbaMu Nno
NHTENNeKTYaNbHON COBCTBEHHOCTHN, NS UX perncTpaunm

[pyrve xapakTepucTuku-

IV. CBeaeHMs 06 opraHm3aumsx - pa3paboTymkax NnpodPecCcMoHabHOro CTaHaapTa

4.1. OTBeTCTBEHHas opraHn3auuns-paspaboTymk
®OoHA NHPPACTPYKTYPHbIX 1 06pa3oBaTeNbHbIX MporpamMm, ropod MockBa
leHepanbHbI aupekTopTUXoHOB Anekcen HUKNTOBKY

4.2. HanmeHoBaHWA opraHusaunii-pa3paboTynkos

1A0 "Hay4Ho-uccnenoBaTeNbCKUN MHCTUTYT MOJIEKYIAPHOM 3N1EKTPOHMKIK", ropod MockBa, ropos
3eneHorpag

2HekommMepyeckoe napTHepCcTBO "Me)xoTpacneBoe obbeanHeHNe HaHoMHAYCTpuK", ropos MockBa
3CoBeT No NpogeccnoHanbHbIM KBaangukaumusam B chepe HaHOTEXHOIOMUIA U MUKPOISIEKTPOHUKN, FOPOL,
MockBa

40IbOY BO "BopoHe)cKnin rocyAapCTBEHHbIN YyHUBEPCMTET", ropon BopoHex

50rb0Y BO "Poccuinckas akagemMmns HapoaHOro X034MCTBa U rocyaapCTBEHHON ciy6bbl npu MNpe3ngeHTe
Poccninckon ®epepaunn”, ropoa Mockea

V. CokpalLeHus, ncroJsibdyemole B NpodheccnoHasibHOM CTaHdapTe

BUC - 6onbluasa NHTerpasbHas CXxemMa

ECKL - eanHas cuctema KOHCTPYKTOPCKOW OOKYMEHTaumm

CAIP - cnctemMa aBTOMaTM3MPOBAHHOIO NPOEKTUPOBAHNS

CBWC - cBepxbonbluas nHTerpaabHas cxema

CHK - unpoBble NHTErpaJsibHble CXeMbl U CUCTEMbI Ha KpUcTasie
CP-6710K - CNOXHOPYHKLMOHANbHBIA 610K
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