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O6 yrBepxxaeHHH NpogecCHOHAIBLHOI0 CTAHAAPTA
«AnxeHep B 00J1aCTH NPOEKTHPOBAHHUSA U CONPOBOKACHHS HHTErPaJbHBIX
CXeM H CHCTEeM Ha KPHCTaJLIe»

B coorBercTBUM ¢ myHkTOoM 22 IlpaBunm pa3paboTku, yTBEpXKACHHUS H
IIPUMEHEHUS NPOQPECCHOHANBHBIX CTAHIAPTOB, YTBEP)KJECHHBIX IOCTaHOBJICHUEM
IIpaButensctBa Poccuiickoit ®epepammu ot 22 suBaps 2013 r. Ne23
(Cobpanue 3axoHomarenbcTBa Poccuiickoit ®@epeparuu, 2013, Ne 4, ct. 293),
DpHUKa3bBalo:

YTBepAuTh NpHiaraeMelii mpodeccHoHaNbHBIM craHmapT «HXeHep B

06J1acTH MPOEKTHUPOBAHUSA M COIPOBOXKICHUS MHTETPATBHBIX CXEM H CHUCTEM Ha
KpUCTAILIIE».

Musuctp M.A. Tonunux
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PerucTpaluOHHEL HOMEp

I. OOmmue cBexenus

[IpoexTHpOBaHUE YCTPOHCTB, IPHOOPOB U CUCTEM 3JIEKTPOHHOMN TEXHUKH C
y4eToM 3aaHHBIX TpeOOoBaHMIi; pa3paboTKa MPOEKTHO-KOHCTPYKTOPCKOH
JOKYMEHTAIMH B COOTBETCTBHH C METOJHYECKAMH ¥ HOPMaTHBHBIMH
TpeOOBaHUIMHI

40.016

(rauMeHOBaHHE BUA NPOGECCUOHANEHOMN AEATENLHOCTH) Kon

OcHOBHaA IieJib BUAA IpoPecCHORATBHOM HEATENEHOCTH:

HpOCKTHpOBaHKC B COIIPOBOXIACHUAC HHTETPAIIBHBIX CXEM H CHCTEM Ha KpHCTAIIC HA CUCTEMHOM,
(I)YHKIII/IOHaJILHOM, JIOTHYECKOM H (I)I/ISI/I‘ICCKOM YPOBHAX OITHCaHHUS

I'pynna 3ansTuii:

1222 PyxoBoautenu 2132 IIporpamMucTsl
CHEeIHAATN3HPOBAHHBIX
(IpOH3BOACTBEHHO-
9KCIUTyaTallMOHHbIX)
nopapaszenenuit (cyx6) B
IPOMBIIUIEHHOCTH

1237 PyxoBoautesnu noxpasaenenuii | 2144 HHXECHEpHI-3IEKTPOHUKH, HH)KEHEPHI 10
(cnyx6) HAYYHO-TEXHHYECKOTO CBSI3H M IPHOOPOCTPOCHHUIO
pa3sBUTHA

(xom OK3") (HarMeHOBaHUE) (xox OK3) (HauMeHOBaHME)

OTHeCEHHE K BUAAM 3KOHOMHYECKOH JeATEIFHOCTH

32.10.6 ITpon3BosICTBO HHTETPAITBHBIX CXEM, MEKPOCOOPOK H MEUKPOMOAYJIeH

32.10.7 ITpon3BoACTBO UacTeil ANMEKTPOBAKYYMHEBIX MPUOOPOB U IMPOYHX IJIEKTPO- U
PasMo3JIEMEHTOB, HE BKIIOYSHHBIX B JIPYTHE I'PYIIIUPOBKA

74.2 JleATeTbHOCTE B 001IACTH apXUTEKTYPHI; HHXXEHEPHO-TEXHUIECKOE IPOEKTHPOBAHHE;
reoJIoropa3Be/IouHbIe U reodusnueckue paboThl; reoie3ndeckas i Kaprorpapmaeckas
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ACATCIIBHOCTD, ACATCIBHOCTD B obacTi CTaHJapTU3anuu U MCTPOJIOTUH,
ACATCIIBHOCTE B obmactu TaapOMETCOPOJIOTHH U CMEXKHEBIX C Hel oGnacmx; BHbI
JACATCIBHOCTH, CBA3AHHBIC C PCHICHUEM TCXHUYCCKUX 3a/1a4, HE BKIIFOYCHHBIC B

JPyTHE TPYNIKPOBKY

74.3 TexHUYECKHE UCTIBITAaHYS, ICCIICOBaHUA K CEPTH(UKAIHS

(xon OKBSI[Z) (HaMMeHOBaHKE BHIA IKOHOMHYECKOHN AeATEILHOCTH)
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III. XapakrepucTuka 06001€eHHBIX TPYAOBBIX QyHKIM A

3.1. O6o6mennas TpyaoBast pyHKIHUs

Paspa6oTka (GyHKIIHOHABEHOTO OIKMCAHUS 1 Ypo
BCHb

HanmenoBaHue | TEXHMYECKOIO 3a[JaHUA HAa CUCTEMY Ha Kon | A | corm Fa— 7

kpucrauie (CuK)
ITpoucxoxaeHue 3

s aMMCTBOBaHO U3
0606meHHOM TPy 10BOMH Opwurusan X
OpUTHHaNA
yHKIH
Kon PerucrpannonHbIi
OpUTHHANA HOMep
npodecCHOHATTLHOTO
CTaHapTa

Bosmoxnble Benymmit nmxenep
HaUMEHOBaHUS I'maBHEII KOHCTPYKTOD
JOMKHOCTEH TexHudeckuit TUPEKTOP

TpeboBanus x
obpa3zoBaHuIO U
00yueHuIo

Bricmee obpa3oBanue — MarucTparypa
PexoMmenayercs fononHuTENBHOE MpodeccCHoHaNBHOe 06pa3oBaHue —
HporpaMMBI IOBBIIIEHAS KBATMDUKAIAK

TpebGoBanus K OIBITY
NPaKTHYEeCKON paboTh

He MeHee matu jeT B 06s1acti IIPOCKTHPOBAHUA H COIIPOBOXICHHUA
HHTETpaJIbHBIX CXEM U CHCTEM Ha KpHCTAJJIC

Ocobrie ycmoBus
Jomycka K pabote

IIpoxoxaeHne o6sA3aTeNbHbIX IPeABAPUTENBHEIX (IIPH IOCTYIUIEHAH Ha
paboTy) u IEpHOANYECKHX MEANIHHCKUX OCMOTPOB (00cieoBanuii), a
TAKKEe BHEOYEPETHBIX MEUIMHCKAX OCMOTPOB (00CHe10BaHHMil) B
YCTaHOBJIEHHOM 3aKOHOJATEIHCTBOM MOPSAKE, 0GyIeHHE TEXHIKE
6e30macHOCTH

I[OIIOJIHI/ITCJ'IBHBIC XapaKTECPUCTHKHA

HaumenoBauune Kon HaumMeHnoBanue 6a30B0# IpyMIIbL, JOJDKHOCTH,
JIOKYMEHTa npodeccHy WM CIEeNUaATbHOCTH
OK3 1222 PykoBoauTenu crenuan3upoBaHHBIX
(IpOH3BOACTBEHHO-3KCILTyaTAHOHHEIX) HOApa3 ieIeHHH
(cnyx6) B IpOMBIILICHHOCTH
1237 Pyxosoaurenu moapasaenenuii (ciryx6) HaydHO-
TE€XHUIECKOTO Pa3BUTHS
2132 ITporpamMmucTE
2144 HHKeHephI-3/IeKTPOHUKH, HEDKEHEPEI [0 CBA3H U
IpUOOPOCTPOCHHUIO
EKC* - I'aBHEIH KOHCTPYKTOP
- HagansHuK TEXHHYECKOTO OT/ieNa
OKCO’ 210100 ONEKTPOHUKA B MUKPOSJIEKTPOHHKA
210200 [IpoexTHpOBaHHE U TEXHOJIOIHS JIEKTPOHHBIX CPEJICTB
210600 HanorexHonorus
230100 HndopmaTrka ¥ BEUHCIHTEILHAS TEXHUKA
240306 XuMHYECKasd TEXHOJIOTHS MOHOKPHCTALIOB, MaTEPUAIOB
M U3JEIIHHA 3NEKTPOHHON TEXHHUKH




3.1.1. TpynoBan dpyHKunus

I/IHI/IIIPIPIPOBaHHC ITOCTAaHOBKH pa60T mo

npoextupoBanmio CHK, onpenenenue VposeHs
Hanmenosanne | oGinactu nmpumenenus CuK u BriGop Kon | A/01.7 | (momypoBens) 7
texHonorudeckoro 6asuca mua CuK KBANHQHKAIHIH

(TE€XHOJIOTHM U3rOTOBIICHHUS)

ITpoucxoxneHue TpyaoBoit
dyHKIIM

3auMCTBOBaHO M3

Opurusar X OpUTHHaNa
Kox PerucTpanoOHHbIH
opuruHaia HOMep
podECCHOHANIBHOTO
CTaHmapTa

TpynoBsie neficTBus

Pa3paboTka ¥ corjacoBaHHE C 3aKa39MKOM IIEPBHYHOIO TEXHHYECKOrO
3aJlaHUA Ha HHTETPATBHYIO CXEMY, CBEPXOONBIIYI0 HHTETPAIEHYIO CXEMY
(CBUC) mmu CeK

Onpenenenne obnactu [PUMEHEHUS CuK c y4ETOM
KOHKYPEHTOCIOCOOHBIX XapaKTEPUCTHK

Bri6op Ha ocHOBe nepBuyHOro Texumdeckoro 3amaunusa (T3) u obmactu
IPUMEHEHHUs TexHoJornueckoro npouecca u3rotoienusds CBUC umun CaK

Heo6xoaumeie ymeHus

Paborath ¢ JokyMeHTaImeH

YataTe M MHTEPIPETHPOBATH TPEOOBAaHMSA CHCTEMHOIO  YPOBHH,
crnenpduKauy, JOKYMEHTAIMIO 0 pa3paboTKe U BHEAPSHHUIO

Anamm3upoBate  (QYHKIMOHAQJIBHEIE  BO3MOXHOCTH M CIIOCOOBI
HCIIOJIF30BaHHs NPOrPAMMHBIX MAKETOB CHCTEMBI aBTOMAaTH3HPOBAHHOTO
npoektupoBanus (CAIIP) MMKpO3NEKTPOHHMKHM Ha TIJaBHBEIX JTamax

IIPOIIECCOB IPOEKTHPOBaHUA Oonbmioi uuTerpanbHoM cxemsl (BUC) m
CBUC

ITpoBOAUTE CHCTEMHYIO HHTEIPALMIO BCETO IPEANOIAracéMoOro NpoeKTa

HeobxomuMEele 3HaHHAS

Texauueckuit anrnuicKu A36IK

OCHOBEI CHCTEMHOrO IIPOEKTHPOBAaHHST MHKPO3JIEKTPOHHBIX YCTPOMCTB Ha
6ase npuHOMIIA MOLYNBHOCTH C OHGPOBEIM MHKPOIPOIECCOPHBIM
(KOMIIBIOTEPHEIM) YIIPaBJICHHEM

O6mas xapakTepHCTHKa IpoIecca IPOSKTUPOBAHHA, METOMBI M 3TAllbl
HOPOEKTHPOBAHMS OCOOEHHOCTH IIPEJCTABIEHHS CXeM Ha pasIHYHBIX
3Talax IPOEKTUPOBaHMS, IPHHIUNBI IOCTPOeHMS (GU3HYECKHX U
MaTeEMAaTHYECKHX MOAENeH, HX MPAMEHHMOCTH K KOHKPETHBIM IPOILieccaM
4 npubopaM

Xapakrepuctuku coBpeMeHHBIX CAITP MHKPOIJIEKTPOHHKH M METOABI
pemIeHHd  3a7ad  TEXHOJOTHIECKOIo %4 CXEMOTEXHHIECKOTO
npoextupoBanus CHK u CBUC '

Texnonoruu usrorosiieaus CBUC u CuK

Apyrue
XapaKTEPUCTUKH




3.1.2. TpynoBas pyHxuus
PaspaboTka 6I0K-CXEMBI aJITOpHTMA VpogeHb
Haumenopanue | (PyHKUHOHMPOBAHUS CHCTEMEI Ha OCHOBE | Kox | A/02.7 | (momyposes) 7
MEPBUYHOI0 TEXHUIECKOrO 3aJaHUs kpauuKamm
Ipoucxoxaenue TpyaoBOH Opurmsan X 3a¥MCTBOBaHO 13
GyHKIMH OpHrvHaNa
Kon PerucrpauuoHHeIit
OpUryHajia HOMEP
npodecCHOHANLHOTO
CTaHJapTa

Tpynossle neicTBus

AHanu3 NEPBUYHOIO TEXHUYECKOI'O 3aJaHUA B OIIPCACICHHUE COCTaBa CuK

Onpenenerne Habopa HHCTPYMEHTAIBHBIX CPEICTB ONMCAHKS IPOEKTA HA
CHCTEMHOM YPOBHE

OnpeneneHyue MHOXECTBA CHEIHAILHBIX MATEMATAYECKHX, JIOTHIECKHX W
Apyrux GyHKIUHA u oneparuii, onuceBarouux padbory CuK

Pa3zpaboTKa mOBEIEHIECKON BBICOKOYPOBHEBOM MOMENM BCEH CHCTEMEI
6e3 ydeTa BpeMeHHBIX xapakTepucTuk cpencteamu C#, SystemC, VHDL,
Verilog

Heobxonumeie ymeHus

PaboTaTh ¢ ToKyMeHTauuel

UuTaTe M MHTEPIPETHPOBaTh TPeOOBaHHS CHCTEMHOTO YPOBHS,
crenuduKaIny, JOKYMEHTAIHIO 110 pa3paGoTKe U BHEAPEHHIO

Bri6upaTs M ONHCHIBATH MOJENH 3JIEKTPOHHON KOMIIOHEHTOH 6a3bl Ha
PasNUYHbIX 3Tanax MPOSKTHPOBAHHSA C YYETOM BHIOPaHHOTO MapmipyTa
IPOEKTHPOBAHHS

PaGoTaTe ¢ TEXHHYECKMMM M IPOrpaMMHBIMH CPEACTBAMHE peaM3aluu
TIPOIECCOB IPOEKTHPOBAHHUS

Anamm3upoBaTh  (QYHKUHMOHANBHBIE  BO3MOXHOCTH M CIIOCOOEI
HCTIOJIB30BaHUA MpOorpaMMHBIX makeToB CAIIP MHKpO3IEKTpOHMKH Ha
TJIaBHBIX 3Tamnax npoueccoB npoekrupoBanus BUC u CBUC

Heo6xoauMele 3HaHUS

TexauaecKuil aHTrMNUCKUM S3BIK

C# 1 cKpHITOBEIE A3BIKH

OCHOBBI CHCTEMHOT'O TIPOEKTHPOBAHUS MUKPOIJIEKTPOHHBIX YCTPOHCTR Ha
6ase mNpuHIHMIA MOIYIBHOCTH C UM(PPOBEIM MHKpPOIPOIECCOPHBIM
(KOMIIBIOTEPHBIM) YIIPABJICHHEM

O6mas XapaKTepHCTHKA MpPOLECCa MPOEKTUPOBAHMA, METOIBI M JTAIEI
HIPOEKTHPOBAHHUS

OcoGEeHHOCTH  NpPEeNCTaBNeHHS CXeM HAa  pasidudHBIX  STamax
IPOECKTHPOBAHHUS, NPUHIUIIBL IOCTPOEHHS ¢busHIecKux 7§
MaTeMaTHYECKUX MOJENEH, HX MPUMEHHMOCTH K KOHKPETHBIM IIPOIIECCaM
U Ipubopam

XapakTepaCTHKH coBpeMeHHBIX CAIIP MHKDOSJIEKTPOHHKH M METOXNBI
pemeHus  33Ja4  TEXHOJIOTHYECKOIrO 21 CXEMOTEXHHYECKOTO
npoextupoBanus CHK u CBUC

Hpyrue
XapaKTepPUCTHUKHU




3.1.3. TpynoBasi pynxmms

HaumeHoBanue

I[TpoucxoxaeHHE TPYAOBOH
byBKuuM

Pa3pabotka Habopa TecToB v
OBCHb
CHCTEMHOI'O YPOBHS U IIpOBCl{eHPIe Kox | A/03.7 (nlz)nyposem:) 7
BepH(HKAIUU OBEACHIECKOM O —
mozenu Beeit CHK
Opmruman X 3auMCTBOBaHO U3
OpHTHHAJIA
Kon PerucTpanmoHHbIiH
OpuruHaia HOMep
Npo(eCCHOHATEHOTO
cTaHpAapTa

Tpynossie aeiicTBus

Pa3paboTka CHCTEMBI TECTOB, IOKPHIBAIOIINX BEPUPUKAIMOHHEIE 3alIPOCHI
B Tekymen cpene CAIIP

KoMnproTepHOE MOAEIHPOBAHUE M BepH(DUKAIHS [TOBEICHUECKON MOJIEIH
CuK '

IoarBepxaenue COOTBETCTBUS pOeKTa TpeOOBaHUAM,
3a)HKCHPOBAHHEIM B HEPBHYHOM 13 B 4acTH BEHINONHEHHS OXHMIAEMBIX
(GYHKIHH KakK TAKOBBIX

Heo6xoaumele yMEHUSA

PaboraTh ¢ JoKyMeHTanuel

YnraTh W HHTEPHOPETHPOBATh TPEOOBaHHS CHCTEMHOTO
creu(puKaIyy, JOKYMEHTAIHIO 10 pa3paboTKe M BHEAPEHHIO

YPOBHS,

[Tonp30BaTecs  CHEMMANM3UPOBAHHBIMA CHCTEMAaMH BBICOKOYPOBHEBOM
BepU(DUKANUH U MOAEIMPOBAHHUS

HeobxoauMelie 3HaHUSA

TexHudeckuit aHTTHHACKUN I3BIK

C# n ckpunTOBEIE I3BIKH

OCHOBBI CHCTEMHOT'O TIIPOCKTHPOBAHHA MUKPOJ3JICKTPOHHLIX YCTPOﬁCTB

MeToBI CHCTEMHOM BepHU(UKAIIMH B KOHTPOJIL

HApyrue
XapaKTEPUCTHKH

3.1.4. Tpynosas pynxnus

Onpenenenne Habopa GJI0KOB,
peanM3yeMBIX B BHJE anllapaTHOH 9acTH, VpoBeHs
HaumeHnoBanue ¥ Habopa GJI0KOB, peaTH3yeMBIX B BHJIE Kon | A/04.7 (TI0AypOBEHB) 7
nporpaMmHo# gactu (pazbuenue CHK KBaTHuKaAY
Ha annapaTHYIO M IPOrpaMMHYIO YacTH)
IIpoucxoxaeHue TPYAOBOH Opurmsan X 3aHMCTBOBaHO M3
byHKIH OpHrMHana
Kon PeructpaimorHsIit
OpHUryHaia HOMeEp
po)eCCHOHATILHOTO
CTaHgapTa
TpynoBele neiicTBUA Paz6uenne CHK Ha anmapaTHyio H IPOrpaMMHYIO YacTH
PazpaboTka cnenuduxanmu annapataoi yacta CaK
PaspaboTka cnenaduxaimu nporpamMmuoi gactu CHK
Heo6xomumele ymenns | PaGotath ¢ JOKyMeHTanuel
YuraTh ¥  HHTEPIPETHPOBATh TPeOOBAaHHSL CHCTEMHOTO  YPOBHS,
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crenuduKanyy, JOKYMEHTALMIO [0 pa3paboTKe ¥ BHEAPEHHIO

ITonb3oBaTbCcs ClENHATM3MPOBAHHBIME CHCTEMAMH  BBICOKOYPOBHEBOM
BepH(UKAIH 1 MOAETUPOBAHUS

Pa6oTare ¢ TEXHHMYECKMMH M TMPOTPaMMHBIMH CPEACTBAMH DPEaIH3alul
MPOLIECCOB MIPOEKTHPOBAHUS

Hpyrue -
XapaKTEPUCTHKH
3.1.5. TpynoBas pynkuus
Paspabotka apxutekTypsl Beeit CHK Ha VpoBeHs
Haumenosanue OCHOBE CJIOKHO(YHKIIMOHATBHBIX Kon | A/05.7 | (nonyposens) 7
GJIOKOB KBATH(HKAIUH
gg::;;(;menne TPYHAOBOMH Opurmman X 3;1::;;:2:%0 u3
Kon PeructpauoHHbIiH
OpUryHaia HOMEp
’ npodeCCHOHATIEHOTO
CTaHIapTa
Tpynossie aeficTBus Onpenencaue cocraBa ClOXHOQYHKIMOHATBHBIX 0110K0B (C®P-610K0B)
annapatHoi 9actH CHK
Onpenenenne cocraBa CO-610Kk0B nmporpammuoit gactu CHK
Onpenenenne cnenudukanuu opurnHaipHoi yactu CHK
Pa3spa6oTka apxutexTyps! anmnapatHoi yactu CHK, BBeJeHHE CHCTEMHOMN
IIHMHBI
Heobxonumeie ymerns = PaspabarsBate CO-61oxu CBUC, BemoHsIOmMe 3aJaHHYI0 (YHKIHIO, H

3aJaHHbIH HHTEpdeiic oOMeHa TaHHBIMH C CHCTEMOM

Pa3pabaTeiBaTe MOCTHI I COENHHEHHS YCTPOUCTB C pa3siMYHBLIMH
HHTepdeiicaMu H paGoTAIOIHMX HA PAa3IHYHEIX YaCTOTAX, BepHHIMPOBATH
paspabatbiBaeMblit CP-6110K, TOOUBASCH IPH STOM MPHUEMIIEMOM TTOJHOTHI
TECTHpOBaHHs, BepupumupoBath C®-610K CTOpOHHEH  (QUPMEI,
MOCTaB/IEMBI KaK 4EpHBIH SIIMK, KaK JIOKAIbHBIMH TE€CTaMH, TaKk H B
COCTaBE€ CHCTEMBI

Bnaners uHCTpyMeHTapHeM s pa3pabotku CO-610KOB, BKIIOYAOIMHM B
cebs METOHONOTHIO TECTHPOBAHHMA C HCIOJNB30OBaHHEM OOGBEKTHO-
OPHEHTHPOBAHHOTO S3BIKA SystemVerilog, BEpHPHKAIIMOHHOM
6ubmmorekn OVM M cpencTB aHAIM3a MOKPHITHS TECTOB

HeobxoauMEele 3HaHuS

TexHHUYEeCKHH aHTIHHCKUM S3BIK

Tunoseie apxurektypsl CHK, Mapmpyr npoextupoBanus CHK u poms
C®-6510K0B B MapmpyTe npoextapoBanus CHK, oco6eHHOCTH pa3spaboTku
CD-6mokoB u Meronsl wuuTerpauuu CO-6moxkoB B CHK, Metonn

Bepudukaunn CPD-610Kk0B Ha 3Tane UX pa3paGOTKHM W NPH HHTETPALHH B
CuK

Apyrue
| XapaKTEPHCTHUKH
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3.1.6. TpynoBas pynxkuus

Hanmenosanue

IMpoucxoxaenue TpyI0BoOH
byHKIBH

ITpoBenenne BepupuKaum VpoBeHs
pa3paboTaHHOTO APXUTEKTYPHOTO Kon | A/06.7 | (momypoBeHs) 7
peIeHus KBaTHUKAIIH
Opurmwan X 3anMcTBOBaHO M3
OpHruHajIa
Kon PerucTpaiuoHHbIN
OpUTrvHaNa HOMEp
npo¢eccCHOHANLHOTO
CTaHmapTa

TpynoBsie neHcTBUSL

Pa3paboTka TpaH3aKIMOHHBIX BHEICOKOYPOBHEBBIX MOJIENeHl KOMIOHEHTOB
Bcelt CrK

MopnenupoBanre TpaH3aKIUOHHOH BeICOKOypoBHeBo# Moaemu CuK
METO/IaMH KOMIIBIOTEPHOT'O MOJIEIIMPOBAHHUS

Ananu3 pe3ynpTaToB MOAENHUPOBAHHMS M BHECCHME M3MEHEHHH B Habop
annapaTHBIX U IPOrpaMMHBIX OIOKOB '

OlieHKa KOPPEKTHOCTH BLIGPAHHOTO APXUTEKTYPHOTO PEIIECHHUS

HeobxoxuMbie yMEeHHS

BepudunupoBars paspabarsiBacMenii CD-0510k, JOOHBAsCh IpPH 3TOM
IpueMIIEeMO IOJHOTHL TeCcTHpoBaHms, Bepudumuposats Cd-60k
CTOpPOHHEH (UPMBI, IOCTaBIAEMBId KaK YEpHBIA SIIHUK, JOKAIHHBIMH
TECTAMH U B COCTABE CHCTEMEL

Brnaners uncTpymenTapueM ais pazpaborku CP-6710K0B, BKIIOYAIONHMM B
ce0sl METOJJOJIOTHIO TECTUPOBAHMS/BEpHPHKAIIH

Heo6xomuMpie 3HAHHS

Texauuecknii aHTTHHCKUAN A3BIK

Meronsr Bepudukamuu CD-6;10k0B Ha 3Tame MX pa3pabOTKH W MpH
uHTerpanuu B CuK

Hpyrue
XapaKTEepUCTHKH

3.1.7. TpynoBasi pyHKIIHA

HauMenosanne

IIpoucxoxaeHue TpyA0BOH
$yHKIHH

Pa3pabotka o0mmieit KoHIEenIHA
tectupoBanua CHK, Bxmovas VpoBeHb
pa3paboTKy TECTOBBIX BEKTOPOB U Kon | A/07.7 | (momyposens) 7
CTpPaTEruio KPUCTAIBHOTO KBa/H(pHUKALHH
TECTHPOBAHHS
Opurmman X 3auMCTBOBAHO U3
OpHTHHANA
Kon PeructpamionssIit
OpHTHHANA HOMep
npo¢ecCHOHANBHOTO
CTaHjapTa

TpynoBsie nefcTBUA

Ompenenenue MerofoB Bepudukamuu anmaparHoit dwactu CHK u
IPOrPaMMHBIX CPEJCTB BepHpUKALHH

Pa3pa60TKa TECTOBOIO IUIAHA U3/ICJIHA U €r0 COCTABHBIX 4acTeH

PazpaboTika HaGOpPOB TECTOBBIX BEKTOPOB UL BepUGHKAIMH anmnmapaTHOR
gactu CHK

Pa3paboTka o6mieil cTpaTtersy U aropuTMa KpUCTAIBHOTO TECTHPOBAHUS
¥ BepupUKAIHH JUIIA
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Onem(a BO3MOXXHOCTH M HEOOXOIMMOCTH BBEACHHSA B aIrapaTHyro 4acthb
0JI0KOB CaMOTCCTHPOBAHHUA

Heobxoaumele yMeHUS

ITonp30BaThCs cucTeMaMy NPOrPaMMHO BepH(HKAIMY U TECTUPOBAHUS

HeobxoauMele 3HAHUS

Texauueckuii aHrMUACKUN A3BIK

Mertozs! Bepuduxanuu anmaparHoii yactu CHK u mporpamMMHBIe cpencTsa
BepuuKanmu

HpI/IHI_II/IHBI'IIOCTPOCHI/ISI TECTOBBIX BEKTOPOB M NOJHOTEI ITOKPBITHA TECTa

B03MOXXHOCTH IPOMBIIIIIEHHOTO TECTOBOIO 000pYAOBaHMS

Hpyrue

XapaKTEePUCTHKI

3.1.8. Tpynosas pynxous

P a3pa60TKa TCXHHYCCKOI'O 3aJaHUsA Ha VpoBeHs
Haumenosanue IIPOTPaMMHYIO U allllapaTHYIO YacTH Kon | A/08.7 | (momyposers) 7
CuK KBanupuKamuyn

IIpoucxoxaenue TpynoBoii
byHKLIMH

3aMMCTBOBAHO H3

Opururan X OpUruHajia
Kon PerucrpanuoHHBIH
OpHruHaNA HOMeEp
NpodeCCHOHANBHOTO
cTaHIapTa

Tpynossie geiicTBus

Omnucanve 6710K-CXEMBL, alTOPHTMA (YHKIIHOHAPOBAHHS ¥ LUKJIOTPAMMEI
pa6otel CHK ¢ packpeiteM paGoTEl €€ OTAENBHBIX Y3JIOB, BKIIOYAs
BPEMEHHBIE JUarpaMMBbl, IPEUIOKEHUs N0 UX PeATH3alHy alllapaTHHIMK
HJIA IPOTrPaMMHBIMH METOJJAMH

Onucanye NMOBEAEHYECKHUX MOJENEH OTAENBHBIX MPPOBEIX Y3II0B B BCeH
uudposoit yactu CHK B menoM, onmuchBalOmuX QYHKIMA U BPEMEHHBIE

COOTHOIICHHA 6€3 IPUBA3KH K KOHKPETHOMN TEXHOJIOTHYECKON pean3aun
CuK

Onucanue Ha60pOB (YHKIMOHATHHEIX TECTOB, HEOOXOMMMBIX JUIA
Bepudukanuu gorudeckoi Moaenu CuK

PazpaboTka TexHHYeCKHX TpeGOBaHHMM K pa3pabOTKe AaHANOTOBEIX H
anajioro-1udpossix yznos CuK

HeobOxoauMeie yMeHUSA

Odopmitars pesynbrarThl HCHBITAHUE OBeneHUecKol Moaemu CuK w/wmu
€€ MakeTa Ha OTHENBHBIX MHKPOCXEMaX, OTPaXAIONIME COOTBETCTBHE
apxuTeKTyps!l 1 anroputMa CHK Tpe6oBaHUSAM MEPBUHYHOIO TEXHMYECKOLO
3aiaHus

Bepuduuuposars paspabarbiBaeMslii - CO-610k, [0OUBAsLCH IpH 3TOM
IPUEMIIEMOH IOJHOTH TeCTHpoBaHUA, Bepuunuposats Cd-610k
CTOPOHHEH (GPUPMEI, TOCTABIAEMbIA KAaK YEPHEIH SIIUK, KAK JTOKATHHBIMU
TECTAMH, TaK ¥ B COCTaBE CHCTEMBI

PaspaGateiBaTe ~ METONMYECKHE W HOPMATHBHBIE  MAaTEPHANEL,
TEXHAYECKYIO JOKYMEHTAIHIO, a TAKOKe IPEIJIOKESHUS U MEPOIPHUSTHS 110
OCYUIECTBIICHUIO pa3pab0TaHHBIX IPOEKTOB H IIPOrpamMm

IIpoBozuTh TEXHUKO-9KOHOMHYECKHIA aHaJM3, KOMILJIEKCHO
00OCHOBEIBaTh NPHHHMAEMBIE M PEalU3yeMEIE PEIICHHS, M3BICKHBATEH
BO3MOXXHOCTH COKpalI€HHs LHKIAa BBIIOJNHEHHA pPabOT, COAEHCTBOBATH
MOATOTOBKE IIPOIECCAa HMX BBIMOJHEHHs, 00ECIeYeHHI0 HEO6XOaUMMBIMU
TEXHMIECKUMH JaHHEIMH, MaTepualaMi 1 060pyIoBaHHEM




13

HeobxoaumMelie 3Hanusg

TpeboBanus K 0QOPMIIEHHIO TEXHHIECKOU JJOKYMEHTAIHH

TpeboBanus exuHOM cUCTEMBI KOHCTPYKTOpCcKo# noxymentauu (ECKJT)

IIpaBuna BeinosiHeHNs yepTexeit cornacuo Tpedosanusm ECKJI

TpeboBanus MHOM HOPMATHBHON JOKYMEHTAIHH

Texauueckuil aHTTUHCKUH A3BIK

Apyrue
XapaKTCPUCTHKHU

3.2. O606mennas TpyaAoBas GpyHKIHS

Pa3zpaboTka CHHTE3NPHUTOHOTO ONUCAHMS Vposens
HaumenoBanue Kox | B 7
YPOBHS PETHCTPOBLIX IIE€peiay KBaTMUKAIHK
?g:g C’;g’:(l)l;HHe oBOH Opursman X 3aAMCTBOBAHO 13
i 24 P OpHTAHAJA
byHKIIN
Kon PerucrpaloHHbIH
OpHrHHANA HOMep
po(eCCHOHATILHOTO
cTaHgapTa
Boamoxusie Benymmit umxenep
Ha¥MEHOBaHUA I'naBHEI KOHCTPYKTOP
JOIDKHOCTEH Texnuyeckuit qupekTOop

TpebGoBanus x
06pa3oBaHUIO U
00yJeHHIO

Bricmee o6pazoBanune — Marucrparypa
PexoMeniyeTcs HOMOMHUTENEHOE IPOQECCHOHAIBHOE 06pa3oBaHue —
IPOrpaMMBI NOBBITICHHS KBAIH(DHKAIUM

Tpe6oBanus Kk ONEBITY
IPaKTHIECKOH paboTEI

He Menee ngru net

Ocobrle ycnoBus
JoIycka K pabote

IpoxoxeHne 063aTeNbHBIX IPeABAPUTEIBLHEIX (IIPH IOCTYIUICHHH Ha
paboTy) U NepuOAUYECKHX MEAHIIMHCKHX OCMOTPOB (06CIeIoBanwmiA), a
TalOke BHEOYCPEIHBIX MEAMIMHCKIX OCMOTPOB (00cie10BaHui) B
YCTaHOBJIEHHOM 3aKOHOJATE/ILCTBOM MOPAAKE, OOydeHHE TEXHHUKE
6e3omacHoCTH

I[OI'IOJIHI/ITCJIBHBIC XapaKTCPpHUCTUKH

HaumenoBanue HOKYMCHTA

Kon HaumenoBanue 6a30B0it IpyIIbI, IOKHOCTH,

npodecCHy WK CIENHATbHOCTH

OK3

1222 PyxoBomuTenu cnenuantn3npoBaHHBIX
(IpOM3BOACTBEHHO-IKCINTYaTAIIHOHHEIX)

HoApa3/iclIeHnH (ciryx0) B IPOMBIIIICHHOCTH

1237 PyxoBomutenu monpaspenenuii (ciyx6) Hayaro-

TEXHUYCCKOI'O pa3BUTHS

2132 ITporpammucTs

2144 WHXeHephI-3IeKTPOHUKH, HHXXEHEPHI 10 CBA3H U

IpHOOPOCTPOCHHIO

EKC

- I"1aBHBIH KOHCTPYKTOP

- HavaibHHUK TEXHUYECKOro oTAcIa
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OKCO 210100 DJIEKTPOHUKA 1 MUKPOJICKTPOHHKA
210200 [TpoexTHpoBaHKE ¥ TEXHOJIOTHUSA NEKTPOHHBIX
CpEACTB
210600 HanotexHonorus
230100 HUHdopMaTHKa 1 BEIMUCIHTENFHAS TEXHUKA
240306 XuUMHYeCKasi TEXHOJIOTHS MOHOKPHCTAJIOB,
MaTEpHAJIOB U U3JIEIMH 3IEKTPOHHON TEXHHUKH
3.2.1. TpynoBas pyHKIHSA
PaspaboTka aeranbHOro 1iaHa VposeHb
HaumeHoBaHHe Bepu(UKaIHH QYHKIIMOHATEHOTO Kox B/01.7 (moxypoBeHS) 7
onucanus CuK KBaJIH(UKAIHH
IMpoucxoxneHue TpyXOBOH Opurmman X 3auMCTBOBaHO M3
$yHKumH opuruHana
Koxn PerncrpaunonHsiii
OpHUrHHaJIa HOMED
po¢$ECCHOHATBHOTO
CTanJapra

Tpynoseie nefictBus

Pa3zpaboTka JeTanbHOrO OHNHCAaHHS CTPAaTeTHH BEpHQHUKAIMH BCETO
IIPOEKTa M OTHAEJNILHBIX €ro JacTeit

Pa3pa60TKa ACTAIBHOI'O OIIHCAaHHUA TCCTOBOTO OKPYXCEHHA H CHHCKa
KOMITIOHCHTOB TCCTOBOI'O OKPYKCHHUS

Pa3pa60TKa CHHCKA TECTOB C OLIEHKOH MX CIO0HOCTH U MOJHOTEHI

Pa3paborka perpeccHOHHOH MOIEIM TECTHPOBAHUA, MEXaHH3MA H
CIICHApHEB PErPECCHOHHOTO TECTHPOBAHHS

Ormpenenenue ycioBHii, 03HAYAIONIAX OKOHYAHHE MIPOIIECCa BEPUPHKALIMH

HeobxonuMble yMEHHS

Pa3pabatriBaTh ¥ NOANEPKUBATH CHCTEMHBIE TECTHI H T€HEPATOPHI TECTOB
U1 QYHKIIMOHATIFHOTO TECTHPOBAHHUS IIPOEKTA

PaspabatbiBaTh M OANEPKMBaTH CPEACTBA ABTOMAaTH3aLMK 3aIlycKa
TECTOB M PETPECCHOHHOTO TECTHPOBAHHUA

OcymecTBisTh BeA€HHE OOHApPYXKEHHBIX JAPEKTOB B  CHCTEME
OTCJIC)KHBAaHUA ONIMOOK

HeobxonuMeie 3HaHus

TexHudeckuil aHTIUACKUN S3BIK

Tunossie apxurextyphl CHK, Mapmpyt npoektupoBanus CHK u pons
C®-610K0B B MapuipyTe npoexTrpoBanus CHK

Ocobennoctu paspaborku CP-610x0B 1 MeToab! HHTErpanun CP-610k0B
B CuK

Meronsl Bepubuxamun CP-6mokoB Ha 3Tame HMX pa3paboOTKM W TIpH
uHTerpauuu B CHK

Bbynesa anreGpa 1 anemeHTHas 6a3a mu¢poBbx HHTErpatbHbIX cxeM (UC)

LndpoBas MEKPOCXEMOTEXHHKA

Apyrue
XapaKTepUCTHKHU
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3.2.2. TpynoBas GpyHKOHA

Pa3paboTka GyHKIIHOHAIBHOTO VpoBeHb
HaumeHoBanye onucaHus AGPOBLIX 6IIOKOB Kon | B/02.7 (oypoBeHD) 7

anmnaparoit yactu CuK KBaNHQUKAIHH
TpoucxoxaeHue TPYAOBOMH Opurmaan X 3a¥MCTBOBaHO U3
dyHKIMAY opuruHana

Koz PerucTpannoHHsI#
OpHTHHANA HOMEp
TIpoeCCHOHANBHOTO
CTaHJapTa

Tpyznosbie geicTBUS

Onpenenenue cruieil onucanus HAGPOBBIX OIOKOB H BBIOOP A3BIKOB
omucanus annapatypsl (Verilog, VHDL, SystemVerilog)

PaspaGorka RTL-onucanus nudpossx 610koB CHK

Pa3paboTka TecTOBBIX Bo3geicTBuil Mt Bepuduxanuu RTL-ommcasus
A POBEIX GIIOKOB

HeobxonumMeie ymMeHus

AHaluTHYECKH CHHTE3HPOBATh TU(POBEIE YCTPOKCTBA

Brnaners cpenctBamu CAIIP mnst pa3nugsbIX METONOJIOTHHA CHHTE3a

Heo6xoaumMbie 3HAHASL

Texuuueckuii aurMUicKuA A3IBIK

Meromonorus u  MapmpyT MPOSKTHPOBaHHWS [HUQPPOBBIX  CXEM,
OCOOCHHOCTH  NPOEKTUPOBaHHS  CHCTEM o HaHOMETPOBEIM
TEXHOJIOTHYECKAM HOpPMaM, COBPEMEHHBIE METOABl IIPOCKTHPOBAHUS
1PPOBBIX CHCTEM

OcHOBHBIE 33/1a9M dTana QyHKIMOHAIBHO-TOTHYECKOTO IIPOEKTHPOBAHUS
M CBA3p OJTOr0 JTama C JPYTHMH JTallaMH B OOIIEM MapmipyTe
npoexrupoBanus bBUAC

OcHorHble (GOpPMBI NPEACTABICHHUS JIOTMYECKAX (YHKIHH, a Take
HHXKCHEpHBIE M MAIIMHHBIE QJITOPUTMBI X METOABI X MHUHHUMHU3ALUA U
MOCJIEAYIOMIETO CHHTE3a JIOTMYECKHX CXEM B 3aJaHHOM OMOMMOTEYHOM
b6asuce

byneBa anrebpa u 3neMenTHas 6asa nudpossx MC

I{udpoBas MEKpoCXeMOTEXHHUKA

Apyrue -
XapaKTEePUCTUKHU
3.2.3. Tpynosas pynxmus
MozemipoBanue GyHKITMOHAIBHOTO .
OBCHb
OIHCaHHA C UCIOJIE30BaHHEM POrpamMM p
HaumMeHoBanue 6 . porp Koxn | B/03.7 | (moxypoBeHs) 7
COOBITHIHOTO M (WJTH) BpEMEHHOTO KBATHGUKALHR
MOJICJIMPOBAHMS
TIpoucxokaeHUE TPYAOBOH Opmrmman X 3alMCTBOBAHO U3
byHKIHH OpHTHHAJIA
Koz PeructpaiuoHHbIi
OpHrHHANa HOMeEp
1poeCCHOHATILHOTO
CTaHfapTa
Tpynossle neicTBHA MoznenupoBanue  pa3paboTaHHOrO  (YHKIMOHAJIBHOTO  OHNHCAHHA

cpeacrBamu CAITP

AHamu3 ¥ CpaBHEHHE DPe3YIBTATOB MOJEIHMPOBAHUS ()YHKIMOHAIHLHOTO
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ONHCaHUA C 3TAIOHHBIMH pPE3yJIbTATAMH MOJEIUPOBAHUS MOBENCHYECKON
MOZEIH

Koppexuus ¢yHKIHOHATEHOTO ONMCAHUS HU(POBEIX OJIOKOB

HeobxonuMele yMEHMS

dopmynupoBars 3aiavd (YHKIHOHAIGHONH M BpPEMEHHOH Bepuduramum
JIOTMYECKHX CXeM M (QYHKIHOHAIBHEIX OJIOKOB

HpaK’I‘I/I‘ICCKI/I NPUMCHATh HWHXXCHEPHBIC METOABI JIOTHYECKOI'0 CHHTE3a
MIPOU3BOJIBHBIX KOM6I/IHaIII/IOHHB]X U THUHOBBIX ITOCICHOBATCIPHOCTHBIX
CXEM

[IpoBoaWTs  MAaIUMHHBIE  OKCIEPUMEHTBI C  LEJNbI0  OLEHKH
GYHKUMOHANIBHEIX ¥ BPEMEHHBIX XapaKTEPHUCTUK JIOTHYECKHX 3JIEMEHTOB
¥ QYHKIHOHAIEHBIX OJIOKOB

HeobxoauMmsie 3HaHUS

Texuudeckuii anrIUicKUi A3BIK

[TpuHIMNEl GYHKIMOHUPOBAHUS M YCIIOBHS NMPAKTUYECKOTO IIPHUMEHEHUS
0a30BBIX  JIOTHYECKHX OJIEMEHTOB M  (PYHKIHOHAIBHEIX  OJIOKOB
KOMOHMHAITMOHHON U MOCIIEN0BaTENLHOCTHON JIOTUKHA

OCHOBHBIE QITOPHTMBI, HCIONB3yeMBIE Ha OJTane (YHKIHOHAIBHO-
norudeckoro mnpoektupoBaHus BUC, a Takxke METOOBl ONEHKH HX
BBIYHMCIIATENBHOM 3()(EKTHBHOCTH U TOYHOCTH HCHONB3YEMBIX B HHX
Mojeei

Hpyrue
XapaKTEpUCTHKH
3.2.4. Tpynosas pyHknus

MogenupoBanue pa3paboTaHHBIX VpoBeHs
HaumMenopanue ¢ poBEIX 6JIOKOB B COCTaBe Beel Kon | B/04.7 | (nomyposeHs) 7

CHCTEMEI B LIEJIOM kBanuduxammu
ITporcxoXaeHNe TPy AOBOH Opurmean X | 3aUMCTBOBAHO U3
byHxImH OpHruHana

Kon PerucTpanumoHHsIi
OpUTHHaNa HOMep
npo¢decCHOHANBHOTO
CTaHpapTa

Tpynmosbie nefcTBASL

BcerpauBanue Mozenu uudpoBoro 61oka B OOIMYIO HOBEAECHYECKYIO
Mozenb Beeit CaK

Pa3pa60TKa HaGOPOB TCCTOBBIX BOSIICﬁCTBHﬁ, AHAUIOTHYHBIX TCCTOBBIM
BO3ZICHCTBHAM CHCTEMHOIO YPOBHS OIIMCAHHUSA

MozgenmupoBanue paboTs 60KOB B COCTaBe BCEH CHCTEMBI Ha KPHCTaJLIE
cpeacrBamu CAIIP

Heobxomumbie yMEHHS

[IpoBOAUT,  MamMHHEIE  3KCIIEPAMEHTHI €  IIENbI0  OLEHKH
(GYHKIMOHANBHBIX M BPEMEHHBIX XapPAaKTEPHCTHK JIOTHIECKUX DJIEMEHTOB
1 QYHKIMOHAIBHBIX GJIOKOB B COCTaBe BCEil CHCTEMBI Ha KPHCTAILIE

HHTepnpernpoBath pe3yssTaThl MOJAECTHUPOBaHHS B COOTBETCTBHH C
HOCTaBJICHHOM 3afadeit

HeobxonuMble 3HAHUA

Meronsl NpUMEHEHHS THUIIOBON CHCTEMBI JIOTHYECKOTO MOIEIMPOBAHUA
UC u cucrem Ha KpucTaylIe

TexBuuyeckuii aHrIHUHACKUHA A3BIK

Hpyrue
XapaKTepHCTHKH
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3.2.5. TpyaoBasa pyHKuMs

9 VYposenn
HauMeroBaH#e HpOBC)IeHI/Ie IporpaMMHO-anIapaTHou Kon | B /0 57 (HOL[ypOBeHL) 7
sepuduxarmu CaK DR N—

TIpoucxoxxeHve TpyAOBOH Opurmpan X 3aMMCTBOBaHO U3
byHxIIM OpUTHHaNa

Kon PerucTpaoHHbIH

opuruHaja HOMeEp
mpodeCcCHOHATEHOTO
CTaHpgapTa

Tpynossle geicTBUASL

MogenupoBaHHe COBMECTHON pabOTHl NpOrpaMMHOM M  almapaTrHoH
qgacteit CHK )

AHanu3 B3aMMOJEHCTBHS MEXIY MHUHHO-QYHKIIMOHATHHOH MOJEIBIO H
IPOrpaMMHBIM OOecIieYeHHEM KaK Habop KoMaHJ Ul IIpoleccopa

VY cTpanenne npoOJIeMHBIX CHTYalui

Heobxomumble yMEHHS

PaspabarsiBaTh ¥ IOJUIEpXKHUBaTh TECTBl K TIEHEPATOPHl TECTOB JUIA
IPOrPaMMHO# U anmnapaTHOH Bepu(UKalyu IPoeKTa

PaspabartriBaTh W TOJMEPXKHUBATH CPEICTBA ABTOMATH3AIlMH 3aIlycKa
TECTOB ¥ BepUHKaLUK

OTcnexuBaTh 1 YCTPAHATH omubKH H ).'[C(I)CKTBI CHCTEMBEI

Heo6xonumele 3HaHUSA

Texuudeckuil aHTTHACKUN A3BIK

Meroponorass COBMECTHOM BepH(UKarMy NpOrpaMMHON M ammapaTHON
yacreit CuK

OcobGeHHOCTH peanu3alluy NPOrpaMMHOI0 M alNapaTHOrO HCIOJHEHHS
CO-6n0x0B

Hpyrue
XapaKTePUCTHKU

3.2.6. Tpynosas pynknus

PaspaboTka u MosienmupoBanne VpoBeHb
HamnmeHoBaHUe TE€CTOBOI'O BO3JCHCTBHA U TECTOBOTO Kox | B/06.7 | (nomypoBeHs) 7
BEKTOpa Ha QYHKIHMOHAJIEHEIE OJIOKH KBanupuKamm
ITpoucxoxaeHue TpyAOBOH Opurmsan X 3auMCTBOBaHO M3
bynxum OpHIHHANA
Kon PerucrpanmoHHsIit
OpHI'MHAJIA HOMEp
po(hEeCCHOHATILHOTO
cTaHgapTa

TpynoBsie aeicTBUA

Anamms KOAOBOI'O IIOKPBITHA, ob6ecreunBaIomero BO3MOXHOCTD
KOJIMYECTBEHHOM OLICHKU Q)YHKIII/IOHEUIBHOFO IIOKPBITUA TOT'O HJIA MHOIO
TECTa, 3a0aBac€MOro Ha BX0obl paCCMaTpuBacMoOro YC'I’pOf;ICTBa

MojienupoBaHue ¢ Y4ETOM YTBEPXKACHHM

Heo6xoauMele yMeEHUS

HpOBOI[HTL MAaIIHHHBIC SKCIICPUMCECHTEI C LCIIBIO OLICHKH
¢JYHKHHOH3JII>HBIX U BPpEMCHHBIX XapaKTCPHCTHK JIOTHYCCKHX 3JICMCHTOB
4§ (I)YHKI.IKOH&TIBHBIX GJIOKOB B COCTaB€ BCEil CHCTEMBI Ha KpHACTAJLJIC

HareprnpernpoBaTh pe3yabTaThl MOAETUPOBAHHSA B COOTBETCTBHH C
HOCTaBJICHHOH 3amadei

Heob6xoauMeie 3HaHUS

Texuudeckuit aurmuickuii S36IK
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MeTouKY TOCTPOEHHS TECTOBBIX BO3/ICHCTBHI U ONCHKH MX IIOJHOTHI

Hpyrue

XapaKTCPUCTUKHU

3.3. O6o6mennas Tpy/oBas QyHKIMS

CuHTE3 TOrMueckoi cxeMbl B 6a3uce
BEIOpaHHOM TEXHOJIOTHIeCKOH OubmoTeKku
Hamveropamme | & OCHOBE 3AAHHBIX BPEMEHHBIX 1 Kox | ¢ | Yposers 7
(HM3NIECKHX OTPaHHYEHUH C KBATHHKAIIAH
HCII0JIE30BaHHEM CPEIICTB
aBTOMaTH3HPOBAHHOTO POEKTUPOBAHUS
gggglzﬁzﬁggg;nonoﬁ Opuryaan X 3auMCTBOBAHO 13
P OpUrHHana
Kog PerucrpaniuoHHbIi
OpUrvHala HOMED
npodecCHOHANLHOTO
CTaHxapTa
Bo3moxHbIE Benynmit urxenep
HaUMEHOBaHUA I'naBHBI KOHCTPYKTOP
JIOIDKHOCTEH TexHu9IecKuii AUPEKTOp

TpeboBanus
006pa3oBaHHUIO U
00yueHHIO

Bricniee o6pazoBanue — MarucTparypa

JlononauTeNbHEIE TPO¢ECCHOHATBHBIE TPOrpaMMBI — IPOTPaMMEBI
MIOBHIICHN KBaMMUKAUH, IPOrpaMMBI IpoGeCCHOHATLHOM
MIEPENOATOTOBKH

TpeboBanus K ONBITY
[paxTHIecKoi paboThl

He Mmenee natu ner

Oco0rple ycroBus
Jomycka K pabote

IIpoxoxeHue 06A3aTeNbHBIX IpeIBapUTENBHBIX (IIPU OCTYIUICHAH Ha
paboTy) U NepHOAMIECKHX MEJUIMHCKAX OCMOTPOB (00CIefoBanuii), a
TaKKe BHEOYEPEHBIX MEAUIMHCKAX OCMOTPOB (00cnenoBanmii) B
YCTaHOBJICHHOM 3aKOHOJATENILCTBOM NOPSIKE, 00yUEHHE IIpaBUIaM
OXpaHHI TPpya

I[OHOJIHI/ITCJILHLIC XapaKTCPUCTUKHA

HanmenoBanue JOKYMCHTa

Kon HaumenoBanue 6a30B0# rpymnmsl, TOJDKHOCTH,

npodeccH MM CHEIUAIBHOCTH

OK3

1222 PyxoBoautenu cnenuanm3upOBaHHBIX
(Tpou3BOACTBEHHO-9KCILTyaTallHOHHBIX)

nofpaszaencHui (cyx6) B IPOMBIIUIEHHOCTH

1237 PykoBomutenmu noxapasaencuuit (ciryx0) HayqdHO-

TEXHUYICCKOIO pa3BUTHUA

2132 IIporpamMmmucTel

2144 WHXeHephI-2IeKTPOHUKY, HHXKEHEPHI IT0 CBSI3H H

IpHOOPOCTPOCHHIO

EKC

- I'naBHBIA KOHCTPYKTOP

HavansHUK TEXHHYECKOTr0O OTAEa

OKCO

210100

SHCKTPOHHKa W MHUKPOJJICKTPOHHUKA
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210200 [IpoekTHpoBaHKE U TEXHOIOTHS SICKTPOHHBIX
CpEACTB

210600 Hanorexnomnorus

230100 NudopmaTika ¥ BEIYHCIUTEIbHAS TEXHAKA

240306 Xummuyeckas TEXHOJIOI M. MOHOKPHCTAIIOB,
MaTEepUAIIOB M U3ENHi JJIEKTPOHHON TEXHUKHI

3.3.1. TpynoBas ¢pynxumus

HaunmMmenoBanue

ITpoucxoxaeHHe TpYAOBOH
thyHKIHH

" VpoBeHb

Pa3zpaboTka Habopa orpaHuvIeHH# Ha

P paorp Kox | C/01.7 | (nomyposers) 7

nponecc CHHTE3a KBaJII/I(bI/IKaIIPII«I
c 0 U3
Opuruman X 3auMcTBOBaH
OpUTHHAJA
Kon PerucrpaioHHsIi
opuraHaia HOMeEp
po¢eCCHOHANEHOTO
CTaHaapTa

Tpynossie neficTBust

PazpaGotka nabopa ycioBHWIt W OrpaHMYEHHM, HEOOXOMUMBIX IS
GYHKIMOHHPOBAHUS CXEMBI

Onncanue ¢ UCTIONB30BaHWEM pa3pabOTaHHBIX OrPAaHHYCHHM MapaMeTpoB
TAKTOBBIX, BXOJHBIX ¥ BEIXOJHBIX CHTHAJIOB

PaspaboTka Tpe6oBaHHH K OTHENBHBIM IyTAM HWJIM Tpynnam IIyTeH
IPOXOXKJCHUS CUTHAJIA

Heobxomumere ymenus

HnTepnperHpoBaTh pe3ynbTaThl MOICIHPOBAaHHS B COOTBETCTBHH C
MOCTABJICHHOM 3aadeii

HpOBOI[I/ITB MaIlIHHHBIC SKCIICPUMCHTBI C HCOBIO OILICHKH
(l)}’HKHPIOHaJIBHHX H BPEMCHHBIX XapPaKTCPHCTHK JIOTHYCCKHUX JJICMECHTOB
u (IJYHKIXHOHaJIBHHX 0JIOKOB B COCTAaBE BCEM CHCTEMEI Ha KPpHCTAJLIC

Heo6xomumele 3HaHuUS

Texunyeckuit aurIuicKuil 36K

Metononorus  QyHKIMOHAIBHO-IOTMYECKOrO  CHHTE3a  IHUPPOBBIX
ycTpoicTB cpeactsamu CAIIP

OI’paHI/I‘IeHI/IH, HAKJIaabIBACMBIC Ha IIPOHCCC JIOTHYCCKOIo CHHTE3a

Tipyrue -
XapaKTEPHUCTHKH
3.3.2. TpynoBasa pyHKIHS
9 Vposenn
HavbeHoBaHME ga'épatioma cnnglca nereii B Gasuce . Kox | C/02.7 | Gomponems)  |° 7
ubimotexu GpabpUKH-H3rOTOBHTES KBATHGHKAIH

IpoucxoxaeHue TpyROBOH Opurmman X 3auMCTBOBaHO M3
byHKIMH OpHUruHaa

Kon Peructpanyonssrit

OpMIHHaja HOMep
npotecCHOHANBEHOTO
CTaHgapTa

Tpyznossle neiicTBUA Cunres cnucka neneif B 6a3uce 6uOIHOTEKM NPEAIPUAATHA-H3TOTOBHUTENS

uuna cpexncrsamu CATTP

QopMHPOBaHHE OTHETOB O BPEMEHHBIX, MOIIMHOCTHEIX XapaKTEPHCTUKAX
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1H(POBOH YaCTH CHCTEMBI Ha KPHCTAIE MM CIIOKHO(DYHKIHOHAIEHOTO
O10Ka

Heo6xonuMble yMEeHHS

HpOBOﬂI/ITB CHHTE3 JIOTHUYECKUX CHCTEM O€3 maMsaTH

HpOBO)IPITB CHHTC3 JIOTHYECKHUX CHCTEM C NTIaMATBIO

BBIIoIHATE CHHTE3 JIOTHIECKHX CXEM CO MHOTHMHM BBIXOJJaMH

HeoOxoauMele 3HaHUS

Texunueckuii anrmuicKuil 361K

Merogonoruss  QYHKIMOHAIFHO-JIOTHYECKOTO  CHHTE3a  HUQPOBBIX
ycTporcTB cpeactBamu CAIIP
Bynepa anre6pa u snemenTHas 6a3a nudpossix UC
Cunre3 BpeMeHHBIX JIorndeckux cxeM. CrieruansHas JIOTHKa
Hpyrue '
XapaKTEPHCTHKH )
3.3.3. TpynoBana pyHKnus
IIpoBenenue hopMaBEHOH TOrHIECKOR Vposess
Hammenosanne | Bepuuxanuu (LEC) Ha cooTBeTCTBHE Kon | C/03.7 | (momypoBens) 7
RTL-onucanus coucky nenei KBaIMUKALH
o W | Oy X, | Jaeronsio
Kon PerucrpaunoHHsIit
OpHWTHHaNa HOMEp
npo¢ecCHOHAILHOro
CTaHAapTa

Tpynossie neiicTBUs

CpaBrenue ucxomsoro RTL-omucanus ¢ onMcaHHeM Ha YPOBHE CIIHCKA
Iened ¢ MOMOIIBIO IPOrpaMMHBIX METO/IOB

Heob6xomumele ymenus | Ilonp3oBatecss CAIIP  QyHKUHOHAIBHO-IOTHYECKOTO  YPOBHS U
nporpammamu popmansHoit Bepuduxanun (LEC) '
Heobxomumsie 3Hauus | Texuudyeckuil aurTHHCKuiA I3BIK
Mertononorud  GyHKIHOHANIBHO-JIOTHYECKOTO  CHHTE3a  LU(PPOBBIX
YCTPOMCTB
OcCHOBBI ¥ TPUHIMITEL GOpMaTHHOM BepUuduKanny HuppOBOH anmapaTypsl
Hpyrue -
XapaKTepUCTHKHA
3.3.4. TpynoBas pysxnus
Pa3pa6oTxa u BcTpauBaHue cpeacTsa VpoBeHb
Hanvenosanue | 19 CAaMOTECTHPOBAaHUA U KpucTanpbHOro | Kox | C/04.7 | (momyposens) 7
TECTHPOBAHHS KBaTHHKALHMHA
IpoucxoxaeHue TpyAaoBoi Opmrmman X 3aUMCTBOBAHO M3
byHKumH OpMruHaja
Kon PeructpanmoHHsIif
OpHUrHHaJa HOMep
npo¢eCCHOHANBEHOTO
cTaHzjapra
Tpynoseie neiicTBus Omnpenenenne HEOOXOMUMOCTH HCHOJB30BAHUSA BCTPOEHHBIX CPEICTB

TCCTHPOBAHUA OJIOKOB CHCTEMEI Ha Kpacrajuie

Pa3paGoTka HabOpOB TECTOBBIX BO3NEHCTBHM JUIA  KPHCTAJIBHOTO
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TECTHPOBAHUS U Bepu(UKAINA

Heob6xomuMbie ymeHUsA

ITpumenaTs MeToap! opranu3anuu camorectupoanusi B UC u CHK

PaSPaGaTBIBaTB ¥ IPAMCHATE CUCTCMBI BCTPOCHHOI'0 CAMOTCCTUPOBAHUA

Co3paBare Habopel TECTOBHIX BO3JACHCTBHH Ui MPOMBIIUICHHBIX
TECTEPOB

HeobxonuMsle 3HAHUS

Texuudeckuii aHTTUHCKUH S3BIK

Merogonorus  (GyHKIMOHANBHO-IOTHYECKOTO  CHHTe3a  IHQPOBBIX
ycrpoiictB cpeactamu CAITP

Meronsl ¥ CHOCOGBI IMOCTPOCHHMST BCTPOEHHBIX TECTOB M OJIOKOB
CaMOTECTHPOBAHHUS

Oco6GeHHoCTH anmapaTypsl Ui HPOMBIIUIEHHOro TecTHpoBanusa IC

Hpyrue

XapaKTepUCTUKH

3.3.5. TpynoBasi pyHxnus

HamnmeHoBaHue

Yposens
ONCTTHPOBAHHUE MOJIYYCHHOTO CIITHCKA
M nv p . © Kox | C/05.7 (oxypoBEHE) 7
neneit mudpopoit yactu CaK KBaNMMUKALHH

TIpoucxoxnenue TpyAOBOH
byHKUIIR

3aKMMCTBOBaHO M3

Opwruman X OpHIHHAJA

Kopn opurnnana Peructpanonssii
' HOMED
npo¢eCCHOHATLHOIO
CTaHJapTa

TpynoBele AeHCTBUA

MonemipoBanue pazpaboTaHHoro cnucka nemnei cpexcrsamu CAITP

ITlpoBepka COOTBETCTBHS pe3yJIbTATOB MOJCITMPOBAHMS TPeOOBAHHIM
JMHAMUYECKHX XapaKTepUCTHK, aHAIU3 OTpeOJiseMON MOIMHOCTH H
OIIEHKa IUIOIAIA

BemonHnenne BpeMEHHOr0 aHalIu3a C yYEeTOM PAaCCYUTAHHEIX 3aJepXKeK Ha
OCHOBE KOMIBIOTEPHOro MozenupoBanus cpeacrBamu CAITP

Heo6xomuMeie ymMmeHuS

HpOBOIIPITI: MAaIlIHHHEIC IKCIIEPUMEHTEI C IEIBIO OIICHKH
(b}’HKIIIfIOHaJ'II:HBIX H BPEMCHHBIX XapaKTCPUCTHK JIOTUYCCKUX IJJIEMCHTOB
)i § (bYHKIII’IOHaJIBHBIX OJIOKOB B COCTaBe BCEH CHCTEMBI Ha KpUCTAIIC

WnTtepnperupoBaTh pe3yibTaThl MOJCIHUPOBAHMS B COOTBETCTBHH C
IIOCTaBJICHHOM 3aj1auei

HeobxomuMeie 3HaHus | TexHUUECKUil aHrTHHCKHM I3BIK
Mertonsl npUMEHEHHS THIOBOW CHCTEMBI JIOTHYECKOTO MOJEIHPOBaHHS
HC u cucrem Ha KkpucTaLIE

Hpyrue -

XapaKTePUCTHKH
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Pa3paboTKa TONOIOrH4eCcKOro ONUCaHusI Ha Vposess
Haumenosanue | OCHOBE IOIY9YCHHOI'O CIMCKA T ¢ Kon | D | -ou F— 7
ydeToM Habopa OrpaHHYeHUI
[Tpoucxoxnexue 3
auMCTBOBAHO H3
0606meHHo TpyXOBOH Opurunan X
OpUrHHaNA
byHKLIYH
Kon PeructpaoHHbIH
OpUruHaNa HOMED
HpoGECCHOHAIBHOrO
cTanjapra
Bosmoxmusie Benymuit nmxesep
HaUMEHOBAHUSA I'maBHEI KOHCTPYKTOP
JIOJDKHOCTEH Texauueckuil AUPEKTOP
TpeboBanus x Bricmiee o6pa3oBaHue — MarucTparypa
o06pa3oBaHHIO U PexoMmeHyeTCsS NOMOHUTENBHOE MPodecCHOHANTbHOE 00pa3oBaHue —
00ydennio IpOrpaMMBbI IOBBIIIEHHS KBATH()HKAIAN
Tpe6oBanus K ons '
p N "I | He menee nstu net

IpaKTHIECKOI paboThI
Oco6rle ycnoBus ITpoxoxxaeHue 06s3aTeNbHBIX IPEABAPUTENHHBIX (IPH NOCTYIUICHUH Ha
Jonycka k pabore paboTy) ¥ MEpUOIUIECKAX METUIMHCKUX OCMOTpOB (06cienoBanmii), a

TaK)Ke BHEOUEPEAHBIX MEIUIIMHCKIX OCMOTPOB (06cexoBanmii) B

YCTaHOBJIEHHOM 3aKOHOJATENbCTBOM NOPsAKe, 00y4eHHEe IPaBUIaM OXpaHbl

Tpyna

JIOIONHAUTENBHEIE XapaKTePHCTHKA

Kon HaunMmeHoBaHHEe 6a30B0O¥ IPyIIIEI, JOJDKHOCTH,
HaumeHoBaHue JOKyMeHTa
podeCCHH WM CTIENHATBHOCTH
OK3 1222 PykoBozyTENH CIENHAATH3NPOBAaHHBIX
(IpOM3BOICTBEHHO-9KCILTYy aTaAlUOHHBIX )
nojpasfeyeHui (cnyx6) B IPOMBIIICHHOCTH
1237 PyxoBogutenn moapasaenenuit (ciryx0) HaydHO-
TEXHUYECKOTO Pa3BUTHS
2132 IIporpammucTel
2144 HHxenepsI-3JeKTPOHUKH, HHXXEHEDEHI 110 CBA3H U
IpHOOPOCTPOCHHIO
EKC - I"1aBHBIH KOHCTPYKTOP
- HavasHHK TEXHHYECKOTO OTAENA
OKCO 210100 DJIEKTPOHNKA ¥ MUKPOJIEKTPOHUKA
210200 ITpoexTHpOBaHKE H TEXHOJIOTHSA MIEKTPOHHBIX
CpEeACTB
210600 Hanorexnonorus
230100 WndopmaTika 1 BEMYACIHTENbHAS TEXHUKA
240306 XuMudecKkast TEXHOJIOTHS MOHOKPHCTAJLIIOB,
MaTepHAJIOB U U3JIEIHI IEKTPOHHON TEXHUKH
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3.4.1. TpynoBasi pyHxus

Paspa6oTka mana KpucTasma YpOBeHE
Haumenonanme > Kox | D/01.7 (oaypoBEHD) 7

paszMernienue 6J10KoB KBATHHKAIAH
[TpomncxoxnaenHue TpyAoBOH Opmrmman X 3auMCTBOBAHO U3
¢hyHKIUA OpuUTrHHANA

Kon Peructpanmonssii
opuraHaia HOMep
npoecCHOHANBLHOTO
cTaHnapTa

TpynoBsie neicTBHS

PaspaboTka npeaBapuTeNbHOrO IUIaHa KPUCTalIA

Pasmemnenne MakpoOJIOKOB, B ToM ynciie annapaTHeX CP-6710k0B

BrimonHeHHe IpeBapUTENBHOTO IPOSKTHPOBAHHSA Iiemel 3eMIH H
OUTaHUS

Heo6xoauMeie yMeHHS

ITons30BaThCs METOJaMH POrpaMMHOTO ¢du3mgeckoro
IIPOTOTHNHMPOBAHUS, IIPEBAPHTEIIEHOIO Pa3MEINCHHUS 3JIEMEHTOB, OLICHKH
NOTpeOIsieMOd MOIIHOCTH, IUIAHHPOBAaHUSA IIMH IHTAHUS H HEPapXHU
TAKTOBBIX CHTHAJIOB, KaueCTBEHHOW OIEHKM BO3MOXHBIX HCKaXKCHHI
CUTHaJIa

Braners cnoco6amu NpoBEpKH NMPOEKTOB HA COOTBETCTBHE TEXHUIECKOMY
3a/1aHUIO

HeobxoauMele 3HaHUA

TexHuYeCcKUH aRrMUHCKHI 36K

OcHOBHBIC METOABI MOJENHPOBAaHHS U (PHU3UYECKOr0 MaKETHPOBAHM,
COCTaB IIPOrPaMMHO-aNNapaTHEIX IUIATQOPM AJIL TIPOTOTHIIUPOBAHMS
IU(PPOBEIX YCTPOMCTB

XapakTepHble OCOGEHHOCTH 3Tama [pPEJBAPUTENHLHOIO pasMELICHHI H
KoMIToHOBKHY Kpuctamia CEK '

Hpyrue -
XapaKTCPUCTHKH
3.4.2. Tpynosas pyHKUHSA
Pa3menienne crangapTHEIX S49€eK U VpoBeHs
HaumeHoBaHHE BEITIIOJIHEHHUE NPEABAPUTENHEHOM Kon | D/02.7 (oxypoBeHs) 7
TPACCHPOBKH KBajUpUKAIHH
ITpoucxoxaeHue TpyROBOH Opurmman X 3aUMCTBOBAHO H3
dyHKIHH OpMTHHANA
Kon Peructpannonssiit
OpHTHHalIa HOMep
1pogeCCHOHANLHOTO
CTaHJapTa
Tpynossie neicTBus PasMemenne CTaHAApTHBIX SY€EK MPOEKTAa C HCIOJB3OBAHMEM CPENCTB
CAITP
IlpenpaputenbHas TpPacCHPOBKA MEXOIIOUHBIX COEAMHEHHH INPOEKTa C
ucnonszoBanueM cpencts CAITP
Heobxomameie ymenus | Ilone3oBatses MeToxaMu IIPOrPaMMHOTO ¢u3mgeckoro

NPOTOTHIIMPOBAHHS, IIPEABAPUTENHHOrO0 Pa3MEMICHHS JJIEMEHTOB, OLICHKH
NOTpebIsieMOd MOIIHOCTH, IUIAHUPOBAHHMS IIMH ITMTAHUS M HepapxXau
TaKTOBBIX CHTHAJOB, KAYECTBEHHOH OLEHKM BO3MOXKHBIX MCKAKCHHH |
CHrHajIa
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aHallhu3a

Bnagers crioco6amMu pOBEPKH MPOEKTOB HA COOTBETCTBUE TEXHHYECKOMY
3aaHuIO
Heo6xonumele 3HaHUS | TeXHUYECKHI aHTIMHACKUH S3BIK
OCHOBHEIE METOABI MOETTMPOBAHHS U (PU3MUECKOTr0 MAaKETHPOBAHHUS
OcobeHHOCTH »JTama IpeABaPUTEIIHON TPACCHPOBKM M pa3MEIICHHS
CTAHJAPTHEIX S9eeK ¥ KOMIIOHOBKH kpuctamia CHK
HApyrue -
XapaKTepUCTUKU
3.4.3. TpynoBasa pyHxuus
OcyiuecTBieHNe MpeBapuTEIbHOR v
pOBEHB
3KCTPaKIHH Mapa3suTHEIX TapaMeTPOB
Haumenosanve paii P paMeTpoB, Kon | D/03.7 (IIoKypOBEHD) 7
TIPOBEJCHNUE CTATUIECKOTO BPEMEHHOTO B ——

IpoucxoxneHue TpynoBoi
byHKIIY

3auMCcTBOBaHO H3

[
Opurvu=an
P X OpHrHHAIA

Kox opurunana PernctpansoHHbIH
HOMEDp
po¢eCCHOHATEHOTO
CTaHJapTa

Tpynossle peficTBus

IIponeaypa npeaBapuTeIbHOM SKCTPaKIMK Napa3suTHAIX napameTpoB CuK

Cratuyeckuil BpeMEHHOH aHaIW3 W BBMHCICHHE 3aJEPXKEK CPEACTBAMU
CAIIP

Heo6xomuMble yMeHAS

ITpoBoauTs (pU3HIECKOE MPOSKTHPOBAHUE W BepH(UKAIHIO CPENCTBAMH
CAIIP

BemosaTes cTaTuaeckuit BpeMeHHOﬁ AHaJIA3

Heob6xonuMele 3HAHUS

Texuudeckuii aHTTIUNUCKUAR SI3BIK

OCHOBHEIE MET: OBl MOOCNTUPOBAHHA H li)IfIBI/I‘IeCKOI"O MAaKCTHPOBaHUA

Mertozp! ¥ 0COGCHHOCTH NIPONEAYPHI SKCTPAKIIUA

Hpyrue -
XapaKTEPUCTHKHA
3.4.4. Tpynosasi ynxuus
ITpoBenenue ananm3a noTpedasieMoi VpoBeHs
HauMenoBanue MOIIHOCTH M pacnpeaeiICHUs TeIa 1o Kon | D/04.7 (noaypoBeHb) 7
KPUCTAJLTY KBaNHGbUKAUMH
IIpoucxoxaeHUe TPYIOBOH Opurmman X 3auMCTBOBAaHO U3
byHKUMH OpHI'HHaNa
Kon PerucrpatmosHeIif
OpHTHHAIA HOMEp
mpo¢ecCHOHANBHOTO
CTaHAapTa
TpynoBsie neficTBUS Anamis motpe6ageMoit MOIHOCTH, paclpeIe/ICH s TeIIa IT0 KPHUCTAJLTy 1
y9eT 3JIEKTPOMHUTPALIMOHHBIX 3 (EKTOB
Hepermannpom(a Hel’[eﬁ IMATAHUS M 3€MJIH CUCTCMBI HA KPUCTAJLIC
Heo6xonumeie ymenus | [IpoBoaute ¢(u3ndeckoe MpOSKTHPOBAaHHWE U BEepUPHKAIMIO CPEACTBAMH
CAIIP
BrINOJIHATH CTaTHYECKUi BpEMEHHOH aHAIU3
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Heob6xoauMeie 3HaHus

TexHudyeckuil aHTIIUUCKUN A3BIK

Teopus TemnoBsix npoueccos B UC u CHK

MeTtouka y4yera notpebiisieMoil MOIHOCTH

Texnonornyeckue orpannuenus Ha byaxmuonansaeie ciion MIC u CeK

HApyrue

XapaKTEepUCTHAKA

3.4.5. Tpynosasa pyHxuus

HaumenoBanue

YpoBeHb
Pa3paboTka orpaHHYCHUSA A1 AEpeBa Kox | D/0S.7 | (momyposer) 7
cuaxpocursanos CEK KBAMHAHUKAIAH

[TpoucxoxaeHue TpyROBOMH
dyHKLIHH

3aHMCTBOBaAHO U3

Opuruasan
P X OpUTHHaNIa

Kon opurunana PerucTpaniioHHbIH
HOMED
podeCCHOHAIBHOTO
CTaHZapTa
TpynoBEIE NEHCTBHS Cunres nepeBa TakToBEIX curHajoB CHK
HeoOxonumeie ymenusi | Ilonp3oBatbcs  IporpaMMHBIMH — CpPEICTBaMU  IIOCTPOEHHMs  JEpeBa
CHHXPOCHTHAIA
BrmonaaTe craTuyeckuii BpeMEeHHON aHaIn3
Heobxonumele 3HaHus | TexHudecKuil aHIIHHACKHH A3BIK
OcobeHHOCTH (HOPMUPOBAHUA ICPEBA CHHXPOHU3AINH
L{udposas cxeMoTeXHHKa
HApyrue -
XapaKTEPHCTUKH
3.4.6. TpynoBasa pyHKIHS
HaumeHoBaHue OCymecTBICHHE ASTabHOR Kon | D/06.7 Zx%;;f;em) 7
TpaccupoBku CHK R N— ‘
gsgllgﬁzmneune TPYHOBOM Opurmsan X zgﬂnl\ra:;:ﬁ:ano H3
Kon PerucrpaunosssIii
OpHUrHHAJIa HOMED
npodecCHOHANBHOrO
cTaHiapTa
TpynoBeie nefcTBHSA OKcTpakuus  [apasuTHBIX  [@paMETPOB,  BBEIUHCICHHE  3aEPXKKH

pacpoCTpaHeHMs CUTHAA, CTATHICCKAH BpEMEHHOH aHaIu3

PazMemeHne KOHTAaKTHBIX IUIOMAAO0K C IEMSIMH 3aIIHThI

JeranpHas TpacCHpOBKa LieIel CHCTEMBI Ha KpHCTaJLIe

OuHabHAL SKCTPaKUus  HOapasuTHBIX IapaMETpPOB, CTaTU9EeCKHit

BpPEMEHHOM aHaJIM3

Heo6xomumeie ymerus | ITos30BaThCA MporpaMMHBIME CPEICTBAMH TPACCUPOBKH KpHCTAJLIa
Heob6xomuMsle 3Haaus | TexHUYECKHAH aHTIHMCKUHN SI3BIK

MapmpyT IpoeKTHpOBaHHs, 0COOEHHOCTH TPACCHPOBKH KPUCTAJLIA
Apyrne -

XapaKTEPUCTHKY
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3.5. O606mennas TpyaoBas GyHKuust

Pa3pa6oTka aHaJIOrOBOM 4acTH MHTETPATBHOM VpoBeHs
HammMeHoBaHue Kon E 7
CXEMBI HJIM CHCTEMBI Ha KpUCTAILIE KBaMpUKAIUA
f)IGp:; CZ?{Z((I)I;HM OBOI Opurunan X 3aiMCTBOBAHO 13
- TPyA P OpHIHHaNa
GyHKIMH
Kon PeructpaunoHHbIi
OpUrvHaia HOMEp
lTpO(beCCI/IOHaJILHOI‘O
CTaHAapTa
Bo3moxHsie Benymmii urmxeHep
HaMeHOBaHHA I'taBHBIN KOHCTPYKTOPD
IOJDKHOCTEH TeXHnuecKuii JTUPEKTOP

TpeboBanus k

0o6pa3zoBaHuIO H

00y4EeHHIO

Bricniee o6pa3zoBaHye — Maracrparypa
PexoMeHnayeTcs TOMOMHATENBHOE MpodeCCHOHANBHOE 00pa3oBaHue —
HPOrpamMMbI HOBBINICHHUS KBATHGHKAIHUH

TpeboBaHuA K ONBITY

He menee sty et

MPaKTHIECKOH paboTHI

Oco6ble ycrnoBus [IpoxoxaeHue 00sA3aTeNbHBIX MpeABAPUTEIBHBIX ([IPH NOCTYIUICHUY Ha
Jomycka K pabote paboTy) ¥ MEpHOANIECKUX MEIUIMHCKUX OCMOTPOB (06cneoBanuit), a

TaKXX€ BHEOUYEPEAHBIX MEAULIMHCKAX OCMOTPOB (00OcieioBaHuit) B
YCTaHOBJIEHHOM 3aKOHOHATENLCTBOM MOpAAKE, 00ydeHHEe MpaBhIaM
OXpaHbl TpyJia

JIONOTHUTEbHEIE XapaKTEPACTHKHI

Kox HaumenoBanne 6a30Bo#i rpynisl, JOJDKHOCTH,
HaumenoBanue foKyMeHTa
npodecCHi MM CIENHAIBHOCTH
OK3 1222 PykoBojuTenu cnenuaim3npOBaHHBIX
(IpOoM3BOICTBEHHO-3KCILTY aTAllHOHHBIX)
nospaszieneHui (ciry>x6) B NpOMBIILIEHHOCTH
1237 PyxoBomurenu noapasnenenuii (ciayx6) HayaHo-
TEXHUIECKOTO Pa3BHTHUA
2132 IIporpaMMHCTEI
2144 VBxeHephI-3NeKTPOHUKH, HEXKEHEPHI 110 CBI3U 1
IpubOPOCTPOCHHIO
EKC - I'maBHBIH KOHCTPYKTOD
- HavanpHuK TEXHUYECKOTO OTAENa
OKCO 210100 INEeKTPOHHKA H MUKPO3JICKTPOHHUKA
210200 IIpoexTHpOBaHME U TEXHOIOTUS JIEKTPOHHEBIX
CpenCTB
210600 Hanortexnonorus
230100 WudopmaTHKa ¥ BEIMUCIUTEIbHAS TEXHUKA
240306 Xumugeckast TEXHOJIOTHS MOHOKPUCTAILIOB,
MAaTEpHAIOB U U3JIeNIHH 2JIEKTPOHHON TEXHUKHA
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3.5.1. TpynoBas ¢pyHKmMs

HanmMenoBanue

[TpoucxoxaeHue Tpy KOBOMH
$yHKIMH

HpOBC)ICHPIC aHaJIn3a TCXHUYECKOIO v
POBEHD
3afaHus HA aHAJIOT'OB qacCThb
o ¥ro ’ o Kox | E/01.7 | (momyposens)

pa3paboTKa apXUTEKTYphl aHATIOTOBOH D —
IIOACUCTCMBI

3auMCTBOBaHO U3

Opurnnan X °
OpWruHaia
Koxn PerucrpaunoHHsIi
OpuruHaia HOMep
npodheCcCHOHALHOTO
CTaHzapTa

TpynoBsie neficTBUA

AHanu3 aHaJIOrMYHEIX TOTOBBIX PELICHUH H OIpenesicHue o0Iero cocrasa
6710x0B aHasiorosoi yactu CuK

Onpenenenue HEOOXOAUMBIX YPOBHEH MUTAIOMINX, BXOAHBIX U BHIXOIHBIX
HaMpPsDKEHUHN

Onpenenenne He0OX0qUMOT0 OBICTPOAESHCTBYS, IIPEIEIOB NOTPEOIsIEMONt
MOIIHOCTH, TIONIA! U APYTHX CHENHAIBHBIX IapaMeTpoB OJIOKOB

Pa3paboTka crienuduxaniy 6JI0KOB aHAJIOTOBO# ITOICHCTEMEL

OnpeneneHne OKOHYATCIIFHOH APXHUTEKTYPHI aHAJIOTOBOM YaCTH CHCTEMEI
Ha KpHUCTaJINIC

Heobxoaumele ymMeHHS

Pa3pabaThiBaTh CieU(pMKALUIO AaHATIOTOBEIX OJIOKOB

HpOCKTPIpOBaTB CXEMEI aHAJIOT'OBOT'0O 1 CMCIUIAHHOI'0 CUI'HAJIOB

Heobxonumele 3HAHUS

ITpuHIMNE MocTpoeHMs ¥ GYHKIMOHUPOBAHUS aHAIOTOBEIX YCTPOMCTB

AHanorosas CXeMOTEXHHKA

MaremaTHyeckui aganus

Jipyrue :
XapaKTEPUCTHKHU
3.5.2. TpynoBas pysxumms
[TpoexTrpoBKa MOBEIEHIECKON MOAEIH y
" OBEHB
AHAJIOIT'OBOH YaCTH IIPOCKTa IJIsL P
Haumenosanue P . Kox | E/02.7 | (nonypoeens)
MOICITAPOBAHUA B COCTABC BCCH KBATH(HKALHHA
CUHCTEMBEI B IICJIOM
IMpouncxoxneHue TpynoBoH Opurmsan X 3aMMCTBOBaHO U3
byHKIMH OpHI'MHaa
Kon PerucrpanuoHHsIi
OpHIHHaNA HOMeEDp
podecCHOHANBHOTO
CTaHAapTa

TpynmoBsle neitcTBUA

Onpenencnue Habopa u cocTaBa 6J10k0B aHanorosoii yacta CaK

VYcranoBneHue HeoOXomuMo# creneHun JeTanu3anuu Mozeneit OJoKoB
aHAJIOrOBOM 4YaCTH CUCTEM Ha KpHUCTaJLIIC

Ompenenenne Habopa BXONHBIX M BBIXOAHBIX NEPEMEHHBIX KaXJIOTO
OT/IEJIbHOTO OJ10Ka aHanorosoi yacta CuK

CocraBnenue crenuduKanyu

BrI60p cpencTBa onucaHus MOBEAEHYECKON MOIETH

Pa3pa6oTka  BHICOKOYPOBHEBOH  IIOBEACHYECKOM 610K0B

amasorosoit gactu CuK

MOJEIH
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MopenupoBanue, oTianka H BepuduKamus OJIOKOB aHAJIOIOBOH 4YacTH
CuK

Paspa6oTka  KOMIUIEKTA  CONPOBOJMUTENHHOM  JOKYMEHTAlHH H
PEKOMEH/IAIHI 110 MHTErPALHH MOJEJICH aHATOTOBBIX OJIOKOB B IPOTOTHIT
CrK

HeobxoxuMbie ymMeHUs

ApPryMeHTHPOBaHHO  OOOCHOBBIBaTH  HEOOXOAMMOCTH  pa3OHeHUs
aHAJIOTOBOM dYacTH npoekra Ha Onoku (cormacHo T3 wmmu Tekymei
HE0OXOMMOCTH)

ComnoctaBnath TpeboBanus T3 ¢ ypoBHEM JeTaH3aIlii MOAENH GIIOKOB

Onpenensats MOAeIUpYEMBIE XapaKTEPUCTHKH aHAJIOTOBBIX OJIOKOB

CocTtaBiTh cienu(UKaldy aHAJIOTOBBIX OJIOKOB

[TpaBUIBHO OLIEHMBaTh BO3MOXXHOCTH CpENCTBA ONHUCAHHA Mojeledl u
COIIOCTABJIATH MX C YPOBHEM MOJIENH U crieuudukanmei

Bnagets CpeACTBaMH aHAJIOTOBOI'O IIPOTOTHUIINPOBAHMA BEICOKOI'O YPOBHA

Brnaners BBICOKOYpOBHEBHIMH s3bIkamMu omucanus Verilog-A(AMS),
VHDL, Mathlab

Brnagets MeToaukoii anasorosoro MogemapoBanus cpepcrteamu CAITP

Brnagets nactpymenrapuem CAIIP

CocTaBnSTh  CONPOBOJUTENHFHO-HOPMATUBHYIO  JTOKYMEHTALUIO IO
YCTaHOBJIIEHHOMY o0pasiy

Heo6xoauMbie 3HaHus

Texauueckuit aHTIMUCKUH A3BIK

S3v1ku noBeaenveckoro onucanus (Verilog-A(AMS), VHDL, Mathlab)

MeTtouKu aHaJIOTrOBOTO MOJCIIMPOBAaHUA

Meromuxu Bepudunkanuu aanoropoit yactu CaK

Hpyrue -
XapaKTEPUCTHKU
3.5.3. TpynoBas pynxnus
OcymecTBinenue BepuUKaEU VposeHs
HaumeHoBaHUe | ITOBEIECHYECKOM MOJIENH B COCTaBe BCEMH Kon | E/03.7 | (moxmyposens) 7
CukK KBaNMUKaMH

TIpoucxoxaeHue TPy AOBOH
¢byHKIHH

3auMCTBOBAHO H3

Opurmran X OpUrHHaja
Kon PerucrpanoHHbIA
opWrusana HOMep
npodecCHOHAIBHOTO
CTaHAapTa

TpynmoBsie nedcTBHS

Bri6op MeTonuku BepuduKanuy moBexeHIeckoit Mojenu B cocrase CHK,
oIpejicsicHre Habopa CpeJICTB MOJETUPOBAHNS U BepHHKAIHH

Iludpo-ananoroBoe (CMemaHHOE) MOJECIHPOBAaHHE C HCIIOJIH30BAHHEM
IIOBEICHUIECKUX MOJICTICH aHAJIOrOBBIX ¥ UGPOBBIX IIOACHCTEM

OneHka npaBUIBHOCTH BEIOOpa apXUTEKTypsl aHaoroBo# dacru CuHK u
IPOBEPKAa KOPPEKTHOCTH MOBEAEHYECKOH MOJIEIIH aHATIOTOBON

IIpy HE0oOXOmMMOCTH KOPPEKTHPOBKA ApXHTEKTYPBI, COCTaBa WIIH
noBeaeHIecKoi Mozei aHanorosoif yactu CukK

Heo6xonuMele yMeHUS

INome30BaTeCA METOAMKON M MapmIpyTOM BepHGHKALMM IIOBEXCHIECKOH
MOZEITH

Bianers uncrpymentapuem CAIIP

Heob6xonuMele 3HAHUS

TexHAYECKHIT AaHTIIMHCKHN S3BIK
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Oco6eHHOCTH IPOEKTUPOBAHMS CXEM CMELIAHHOTO CHTHAJIA

HApyrue
XapaKTCPUCTUKHA

Mapmpyt npoexrupoBanus UC u CuK

3.5.4. Tpynosas pynkums

HaumenoBaHue

TIpoucxoxEeHue TPy IOBOH
dYHKIHH

Vposens
Pa3pa60TuKa CXEMOTEXHIECKHX Kon | E/04.7 | (momyposers) 7
OIIMCaHuH 0JIOKOB aHAJIOrOBOM YacTH KBTHPHKAIH
Opurmmar X 3aUMCTBOBAHO M3
OpMTHHAJA
Koz PerucTpamuoHHbIH
OpHTHMHAJA HOMep
podecCHOHAEHOrO

cTaHgapra

Tpynossie necTBHS

Pa3sbueHue aHaNOroBBIX OJIOKOB Ha (DYHKIMOHANBHBIE CYGOIOKH
He6OBIIOTo pa3Mepa

Pa3paboTka CXEMOTEXHHYECKHUX PEIICHHH (QYHKIMOHAIBHEIX CyOOIOKOB,
CO3JJaHHE CHMBOJILHBIX NPENCTABICHUN

PaspaboTka M ONHCaHHE TECTOBBIX OKPYXXEHHWH Jii aHAIOTOBEIX
cy6610K0B

I'padugeckuii cCXeMHBI BBOA 3JIEMEHTOB OJIOKOB C HCIOJIL30BAHMEM
CTaHAapTHHIX OHMONHMOTEK OJJIeMEHTOB M OUONHOTEK W3 COCTaBa
HCIIOJIF3yEMOH TEXHOJIOrHIeCKOM miaTrGopMsl

IToctpoenne uHepapxudeckod CTPYKTYpBl W3 MJaHHBIX CyGOJIOKOB,
IPEACTABIAIONEH BCIO aHATOTOBYIO IOACHCTEMY B IEJIOM

Ha ocnoBe rpadudeckoil 3/MeKTpHYECKOH CXEMBI TOCTPOCHHE CHHMCKA
coenunenni B popmare SPICE

Heobxomumere yMeHus

Pa3pabatriBaTh aHAIOrOBbIE OJIOKK

ITpoBoauTE MOJETMPOBAHAE AaHATOTOBHIX O110K0B cpencrBamu CATIP

HeobxomgnMeie 3HAHHS

Texuuguecknii aHrTHIACKHH A3BIK

MareMmarugeckuil aHanu3

HOJIy IIPOBOJHHUKOBAA CXCMOTCXHHUKA

AHanoropas CXeMOTEXHHKA

MapipyT DpoeKTHpOBaHHs

CAIIP aHayoroBoro npoeKTHPOBAHKS H MOAEIHPOBAHHS

Hpyrue
XapaKTepHCTHKY
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3.5.5. TpynoBasi pyHKIMSA
MopenupoBaHue U aHAIHU3 pe3yJIbTaTOB Vposens
HaumenoBaHue | MOACTHPOBAHUA OTACIIBHbIX aHATOTOBBIX Kox | E/05.7 | (moxypoBens) 7
0JIOKOB H aHAIOTOBO# YAaCTH B IEJIOM - | KBaHQUKaLmy
ITpoucxoxaeHue TpyaoBoi Opmrmman X 3auMCTBOBAHO U3
byHKUHN OpUTUHANIa
Koz PeructpauoHHsIH
OpuruHaia HOMeEp
rpodeCCHOHANBHOTO
cTaHIapTa

TpynoBsie neAcTBHA

IToAroTOBKA K CX€MOTEXHUIECKOMY MOIETHPOBAaHMIO CYOOIIOKOB

BpeMeHnHOM aHanu3, aHAIU3 IO MOCTOSHHOMY H IO IIEPEMEHHOMY TOKY,
aHaIM3 UIYMOB, aHANHM3 B TEMIEPATypHOM JHWANa3OHE, CIEKTpaJbHbIHA
aHaIM3

CTaTHCTHYECKHI aHAM3 H «aHanu3 [0 yrilaM» JUId  ONpeleNeHus
IIPaBHIBHOCTH GYHKIIHOHMPOBAHUS CXEMBI npu pazbpoce
TEXHOJIOTHIECKHX MTapaMeTPOB IIPH U3TOTOBIICHUH

AHanu3 KOPPEKTHOCTH pa3paboTaHHOU 3MEeKTPHIECKO cXxeMbl cy66i10ka

MO}ICJIPIpOBaHI/Ie H Bepmbmcamm BCEH aHaJIOrOBOM IIOJICHCTEMEI B IIEJIOM

HeobxomuMeie yMEeHUS

PaspabaTsiBaTh aHAIOTOBBIE OJIOKH

ITpoBOAUTH MOIEMPOBAHKE aHAJIOTOBBIX 6110KOB cpencrBamMu CATIP

Heob6xoaumMeie 35aBus

Texuuueckuit aHTIMACKHI S3BIK

MareMarnueckuil aHaIu3

HOJIYHpOBOIIHI/IKOBaSI CXCMOTCXHHKa

AHaJIoroBas cCXeMOTEXHHKA

MapnipyT NpoeKTHPOBaHUS

CAIIP ananoroBoro npoeKTHpPOBAHUA ¥ MONCIMPOBAHHS

HApyrue -
XapaKTEPUCTHKH
3.5.6. Tpynosas pyHKIMS
Pa3paboTKa TOIOJOTHYECKUX VpoBeHs
HavmMenopanue MPEACTaBICHHHA OTACNBHBIX aHAIOTOBBIX Kon | E/06.7 | (momyposens) 7
6JIOKOB ¥ aHAJIOTOBO# YaCTH B IEJIOM KBATHHUKALHH
ITpoucxoxaeHHE TPYAOBOMH Opuruman X 3auMCTBOBaHO U3
$yHKIHH OpHrHHaia
Kon PeructpalMoHHbIA
OpHTHHaja HOMeEp
IpoheCCHOHANBHOTO
cTaHHapTa

Tpynossie neicTBus

Pa3pa60TKa TOIONOTHYECKHX YepTexel OTAENPHBIX aHAJIOTOBBIX GIOKOB B
PYYHOM PEXUME

PazpaGoTka HaGopa orpaHdMdYeHHH Ha KOH(HIypamu¥ TOMOJOTHYECKHX
peJICTaBJICHHI aHAJIOrOBEIX CYOOIOKOB

Pa3paGoTKa TOIOJIOTHIECKHUX YEPTEXEH OTAEIBHBIX aHAIOTOBBIX GIIOKOB B
ABTOMATH3HPOBAHHOM peXUMe

Pa3pa60T1<a TOIOJIOTHYECKOI'0 YepTeEXa aHaJIOTOBOM 9aCTU B LIEJIOM
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Heobxoaumbie yMeHuS

Pa3pabaTrIBaTh aHAIOrOBBIE OJIOKH

Ilonp3oBaTbcst ~ TMPOrpaMMHBIMH  CPEICTBAMH TOIIOIOTUYIECKOrO
IIPOEKTHPOBAHNS U MOAEIAPOBAHMUSL.

ITonp3oBaThCH METOIUKOM aHaJIOroBOTO TOIOJIOTHYECKOro
MOOCIIMPOBAHUA

Heob6xogumeie 3HanusS

TexHu4YecKui aurIuicKuil I3BIK

MatemMaTinuyeckuii aHanmus

HOHYHPOBOZ[HI/IKOBEUI CXCMOTCXHHKA

AHaorosas CXeMOTEXHHKA

MapmpyT npoexkTHpOBaHHS

Oco6eHHOCTH IPOEKTAPOBAHUS TOIIOJIOTHH aHATIOTOBBIX YCTPOUCTB

CAITIP aHanoroBoro npO€KTHPOBAHUS K MOIETMPOBAHUS

Hpyrue

XapPaKTCPUCTHKHU

3.5.7. TpynoBast pyHKUHS

HaumenoBauue

[poucxoxaerue TpynOBoi
bYHKIEK

Bremonnenue Bepudukanuy u v
OBEHB

MOACJIIMPOBAHUEC TOIIOJIOTUYECCKOr0O P

HEID Kox | E/07.7 | (momyposeHs) 7
IPECACTABIICHUA aHAJIOTOBBIX OJIOKOB 1 Knanmbnxaunu
AHAJIOrOBOM YacCTH B IIEJIOM

BOBaH
Opurunan X Saumet om
OpHUrHHANA
Kon PeructpanmoHHbIi
OpUraHaia HOMep
1podecCHOHANBHOTO

CTaHzapTa

Tpynossle neiicTBus

®u3pueckast W JJEKTpUYECKasds  BepHU(PUKAUMSA  TONOJOIMIECKHX
npencTasieHunit 6oxoB cpepctBamu CAITP

OKCTpaKIHUs Iapa3sHTHBIX TapaMeTPOB TpeOYeMOro YpOBHS A€TAIA3AIMH

Iloctpoenue cmucka COCIUHEHHH C YYETOM IKCTPArMpOBaHHBIX
napasUTHBEIX KoMnoHeHTOB B popmare SPICE

MO,I[CJII/IPOBaHPIC H aHalIu3 pE3YyJIIbTATOB MOACIHPOBAHUA CITHCKA neneffl,
COACPIKAICI0 HNapasuTHRIEC J3JIEMCHTHI OTHACIIBHBIX 6JI0KOB M aHAIOrOBOM
IIOOCHCTEMBI CHCTCMBI B IIEJIOM

HpHHSITHC PCIOCHUA 0 KOPPEKIIHHA TOITOJIOTHYICCKHX A
CXCMOTCXHHUYCCKHUX HpCI[CTaBJIeHHﬁ aHAJIOTOBBIX GJIOKOB

HeobxomuMmeie yMeHUS

ITons3oBaThCH IIpOorpaMMHBIMH Cpe€acTBaMu TOIIOJIOTHYICCKOI'O
MOICIIUPOBAHUSA U IIPOCKTHPOBAHHS

IIpoBoauTs MOIETMPOBaHUE aHANIOTOBEIX 6110KOB cpencteamu CAITP

Heob6xoauMele 3HaHAS

Texuuyeckuii aHrIMACKUH A3BIK

MaremaTnueckuit apaiamns

ITosrynpoBoTHIKOBAS CXEMOTEXHHKA

AHaJIOroBas CXeMOTEXHHKA

MapmpyT npoexkTHpoBaHug

Oco6eHHOCTH IPOEKTHPOBAHHUS TOIIOJIOTHH aHAJIOTOBBIX YCTPOUCTB

CAITIP aHayioroBoro mpoeKTHPOBAHKA ¥ MOAETMPOBAHHUS

HApyrue
XapaKTEePUCTUKHU
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3.5.8. Tpynosas pyaxums

HaunmMenoBanue

WHuTerpanus Tonojxora4ecKoro Vposenn
HNpEeNCTaBICHUS aHAJIOTOBOM YacTH B Kon | E/08.7 | (momyposens) 7
COCTaB TOIOJIOTHM BCEM CUCTEMEI B IEJIOM kBaniuKanyu

IMpoucxoxaenue TpynoBoi
byHKIMH

3auMCTBOBAHO H3

Opurmnan X opHruHana
Kon PeructpanuoHHbIH
opurHHana HOMED
NpodeCCHOHANBHOTO
CTaHIapTa

Tpynossie peticTpus

QusndecKas U IEKTpUYecKasds BepH(UKaIMs TOIOJIOTHH KpHCTalia
cpenctBamu CATIP

OKCTpaKIMs Napa3sUTHBIX IapaMeTPOB KPUCTAILIA

ITocTpoeHHe cnucKa COGJUHEHHA C YYETOM OKCTPArMpOBAaHHBIX
IIapa3sMTHBIX KOMIIOHEHTOB BeeH cuctemsl B popmare SPICE

HpI/IHSITI/Ie PEUICHHUSA (0) KOppEKIIUA TOIIOJIOTHYCCKHUX Wi
CXEMOTCXHUYCCKHUX IIpe,Z[CTaBJIeHIfIﬁ OTHENbHBIX OJIOKOB HJIH IIJIaHUPOBKH
BCCro Kpucrajia

Heob6xoqumble yMeHUS

Ilons3oBaThCs IIporpaMMHBEIMH TOIMOJIOTHYECKOI'0

MOZCIHPOBAHUA W NPOCKTHPOBAHHUA

CpeACTBaMH

ITpoBoMTE MOAENHPOBaHKE aHAIOTOBEIX 6110K0B cpencteamu CAIIP

HeoO6xonuMele 3HaHUSA

Texaugyeckuil aHrIHUCKUR S3BIK

MapmipyT  TOIONOTHYECKOTO  INPOEKTHPOBAaHHA M BepUHKAIHM

aHAJIOTOBEIX OJIOKOB

MeTouKu S5KCTPaKIUK APa3HTHEIX JIEMEHTOB
Apyrue -
XapaKTEPUCTHKHA
3.6. O606mennas TpyaoBast pyHKuHS

Pa3paboTka KOMIUIEKTa KOHCTPYKTOPCKOM v
» poBeHs
Haumenosanue | H TEXHHYECKOH JOKyMEHTAIMH Ha cucteMy | Kox | F A a— 7
Ha KpHCTaJlie
Tpoucxoxnerne 3auMCTBOBAHO U3
0606meHHON TpYROBOIH Opurusan X
OpUruHaia
GyHxipn
Kon PerucTpanoHHBIH
OpHUrdHana HOMep
npodeCCHOHANBLHOTO
CTaHOapTa

BosmoxHbIE Benymmii umxeHep
HaUMCHOBaHHA I'maBHEI KOHCTPYKTOD
JOJDKHOCTEH Texnuueckuii TupeKkTop

TpeboBanus K
o6pazoBaHUIO U
00YyIEeHHIO

Bricmee o6pa3oBanue — MarucTpaTypa
Pexomenyercs JONOMHATENBHOE MPOeCCHOHAIBHOE 06pazoBaHue —
IIPOIrPaMMBI NOBBIIEHUS KBATHGUKAIIHH

TpeboBanus x onbITy
MPaKTHYECKO# paboThI

He Menree nsatu net




33

Oco0Ople ycnoBus
Jomycka kK pabore

ITpoxoxxnenue 00s3aTeNbHBIX MPEABAPHTEILHBIX (TIPH MOCTYIUICHUH Ha
paboTy) ¥ mepHOAMYECKHX MEAUIIMHCKUX OCMOTPOB (00cieqoBanmif), a
TaK)Ke BHEOYEPEIHBIX MEAUIMHCKAX OCMOTPOB (06cIeIoBaHuit) B
YCTaHOBJICHHOM 3aKOHOJIATEICTBOM MOPSIKE, 00yueHue paBuiiaMm

OXpaHBI TpyJa

JlOTIOTHUTENEHBIE XapaKTePHCTHKH

Kon HammenoBanmne 6a30B0# Irpymnnsl, JOJDKHOCTH,
HaumenoBaHNE MOKYMEHTA
podecCHH WK CHEIHATBHOCTH
0OK3 1222 PyxoBomurenu crenuanu3npoBaHHbIX
(IIpOU3BOACTBEHHO-IKCILIYaTAIMOHHBIX)
noApasfesicHui (Cyx0) B MPOMBIIUICHHOCTH
1237 PyxoBonutenu moapasaenenuii (Ciry>x0) HayqHO-
TEXHUYECKOTO Pa3BHTHS
2132 ITporpamMmmucThI
2144 WHxeHeprI-3JIeKTPOHUKH, HHXKEHEPHI IO CBSI3H U
npHOOPOCTPOEHHIO
EKC - I'1aBHBIA KOHCTPYKTOP
- HavapHIK TEXHHYECKOI0 OTAeNa
OKCO 210100 ONEKTPOHHKA ¥ MHKPOJJIEKTPOHHKA
210200 IlpoexTHpoBaBUE U TEXHOIOTHS 3EKTPOHHBIX
CPEACTB
210600 Hanorexnonorus
230100 Hndopmarika U BEMUCITUTENBHAT TEXHUKA
240306 XuMudecKas TEXHOJIOIHS MOHOKPHCTAILIOB,

MaTCpHaJIOB U H3ACTHN SHCKTPOHHOﬁ TCXHUKH

3.6.1. Tpynosas pynxnus

Paspa6otka onucanus CHK, pa3paboTka v
; OBCHB

KOMIITIEKTA TEXHAYECKUX JOKYMEHTOB P
HaumeHnosanue JOXyM ’ Koz | F/01.7 | (nomyposens) 7

MOJrOTOBKA ONMCAHUA W Ha3HAYEHHUS B —_—

ucnose3osanus yuna CHK
IMponcxoxneHue prnox_zoﬁ Opuruman X 3auMCTBOBAHO U3
bynkupn OpHruHana

Koxn PerucrpauoHHbIi
OpHruHajia HOMep
PO ecCHOHATEHOTO
CTaHaapTa

TpynoBele neiicTBus Ommcanne 6710K-CXEMBI, AropuT™Ma (GQyHKIIHOHHPOBAHKS M HUKIOrPAMMEI

pabothi CHK ¢ packpeitHeM pabOTHI €€ OTACHBHBIX Y3JIOB, BKJIIOYAL
BPEMEHHBIC IHarPaMMBI, NIPEIJIOKEHHUS [0 UX peallM3alliyl allapaTHBIMH
HJIY TIPOIPAMMHBIMH METOIaMH

Omucanue CHK, pa3paboTka KOMIUIEKTa TEXHHYECKHX JTOKYMEHTOB,
NOATOTOBKA ONMHCAHMUA ¥ Ha3HAYCHHS UCHOL30Banus yrna CaK

Omnmcanne noBeNEHYESCKHX MOJENEH OTHENbHBIX U POBBIX Y3JIOB U BCei
mu¢posoit yacty CHK B nemoM, onucsBaromux GYHKIUK U BPEMEHHEIE

COOTHOIIEHH 6€3 MPUBI3KY K KOHKPETHOU TEXHOJIOTHIECKOM peanu3aluu
CrK

Omucanne Ha60pOB (DYHKIMOHANBHEIX TECTOB, HEOOXOMUMBIX IS
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Bepuduxanuu ormyeckoit mogena CuK

Pa3zpaboTka TeXHHYECKHX TpeOOBaHHUN K CO3JNaHHIO AHAIOTOBHIX H
a"anoro-mudpossix y3aoB CaK

Odopmienue pe3ynsraToB ucnbeiTaHuii moBepeHueckod mozend CHK u
(unn) ee MakeTa, OTPAXKAIONIUX COOTBETCTBHE apXHUTEKTYPHI U aJITOpPHTMA
CuK TpeGoBaHMSM NEPBHIHOIO TEXHUIECKOTO 3a1aHUs

Heob6xoxuMple yMeHUS

Haxomuts Tpebytomyiocs uHGOpMALIUIO

ITpumeHATH TpeOOBaHHMS 3aKOHOIATENHHBIX ¥ HOPMATHBHBIX JIOKYMEHTOB
10 TpoHITIO CBOEH NeSTeIbHOCTH

ITonp3oBaThCsl  3HAHMEM  OCHOB  CTAHJAPTH3aIMHM, METPOJIOTHH,
YHUHKAIUH, aBTOMATU3HPOBAHHOTO MPOSKTHPOBAHHUS

ITons30BaThC 3HAHHEM TEXHHYCCKUX, JSKOHOMHUYCCKUX Tpe6OBaHHﬁ,
NIPEABABILICMBIX K NCATCIIBHOCTH

Haxomuts u ucnons3oBars TpedoBanns CMK

Brnanerr HaBBIKaMH HCHONB30BaHUS KOMIIBIOTEPHON TEXHUKHU, OQUCHBIX
nporpamM (Microsoft Word, Excel, Outlook), cetu MutepHeT

ITonp3oBarbest  cHEMUATBHBEIM — IPOrpaMMHBIM - oOecHeYeHHeM i
pa3paboTKy IPOEKTHOM M KOHCTPYKTOPCKOM nokyMeHTanuu AutoCAD

PaspabaTtpiBaTe  MeToaWYECKHE UM HOPMATHBHBIE  MAaTEPHAIEL
TEXHUYECKYIO TOKYMEHTAIMIO, & TAKKE MPEITOKEHHUS U MEPOIPUATHS TI0
OCYIIECTBJICHHIO pa3pabOTaHHBIX IIPOEKTOB H IIPOTPaMM

HpOBO,Z[I/ITL TEXHHAKO-OKOHOMHICCKHI aHaJIu3, KOMIIJICKCHO
000CHOBEIBATh IIPHMHEMACMBIC H PCATU3YCMBIC PCHICHHA, H3BICKHBATh
BO3MOXHOCTH COKpAaIOCHHSA IAKJIA BBINOJHCHUA pa60T, COIEHUCTBOBATH
IIOATOTOBKE IIpoHecca HX BBINOJHCHHA, obecreyeHHIO HCO6XOIII/IMI>IMI/I
TCXHUYCCKUMHA NaHHEIMH, MaTCpHAaJIaMH U 060py,IIOBaHI/ICM

Heob6xoauMele 3HaHUS

TpeboBanus 3aKOHOHATENBHBIX M HOPMATHBHBIX JOKYMEHTOB IIO
podUIIO ACATEIHLHOCTH

TpebGoBanus x 0QOpMIIEHHIO TEXHHYECKOH TOKYMEHTAITUI

Tpebosanus ECKJI

IIpaBuna BemonHenus geprexeii cornacao TpeboBanusm ECKJL

Tpe6GoBanus MHOM HOPMAaTHBHOM NOKYMEHTAIUH

TexHudecKkuit avrTUMCKHUI I3BIK

Tipyrae
XapaKICPUCTHKH
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IV. CBenenns 006 opranuzanmnsax — pazpadorunxax
npogeccHOHANBLHOIO CTAHAAPTA

4.1. OTBeTCTBEHHAS OPraHU3aANMUA-Pa3padoOTIHK

donn nHPpacTpyKTypHBIX U 06pazoBarensHbx nmporpamM (POCHAHO), ropox Mockaa

['eHepaJIbHEBI TUPEKTOD CpuHapenko AHjpeii | eHHaIbeBUY

4.2. HaumeHoBaHHS OpraHu3anuii-pazpadoT4MKOB

1 | HUY MUIT, ropon Mocksa

2 | I'VIT HIIL «2JIBUCy, ropox Mocksa

3 | 3A0 «(IIIK Munasapy, ropox Mockpa

4 | 3A0 «MIIM nmocy, ropoa Mocksa

5 | AHO «HanuoBanbHOE areHTCTBO pa3sBUTHSA KBauduKanuiiy, ropox Mocksa

! O6mepoccutickuit knaccupuxaTop 3aRATHiA
2 O6mepoccutickuil KIaccHHUKATOP BUIOB SKOHOMHIECKON AEATeIBHOCTH

} ITpuka3 Munsapascorpaseutia Poccuu ot 12 anpens 2011 r. Ne 3021 «O6 yTBep)XAeHUH NIEpeUHEi BpeAHbIX U (HIH)
OIaCHBIX IPOM3BOJCTBEHHBIX (PAKTOPOB M paGoT, IPH BHIOIHEHHH KOTOPHIX IPOBOIATCS 00sA3aTeNbHbe NPEABAPHTEIBHEIE K
NepHOAMYECKHE MEAUIMHCKHE OCMOTPHI (06cnenoBanus), u [lopsaika nposeaeHus 00A3aTENBHBIX NPEABAPUTENLHBIX U
MepHMOAMIECKHX MEAULMHCKHX OCMOTPOB (00cieioBaHmit) paGOTHUKOB, 3aHATHIX HA TKENBIX paboTax U Ha paboTax c

BpEHBIMH M (MJTH) OTIACHBIMM YCIOBHAMMU TPyZay (3apeructpupoBaH B Mumnrocte Poccuu 21 oktabps 2011 1.,

perucTpanMoHHbIi Ne 22111), ¢ u3MeHeHNEM, BHECEHHBIM NPUKa3oM Mun3apasa Poccuu ot 15 Mast 2013 r. Ne 296

(3aperrcTpuposaH B Mumiocte Poccuu 3 moia 2013 r., peructpanuoHHE1 Ne 28970)
* Emamprin KBaH(UKAIMOHHEIH CIPaBOYHUK HOJDKHOCTEM PYKOBOAUTENEH, CIELHAIUCTOB H CITYKaIUX
5 O6mepoccuiickuit kaccuHKaTop CnenHanbHOCTEH 110 06pa3oBaHMI0




