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1. IEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OB YUEHUS

JlucuuiuiiHa y4acTByeT B (JOPMHPOBAHUU CIIETYIOIIMX KOMIIETEHIIMH 00pa3oBaTeIbHbIX
Iporpamm:
Kommnerennuss IIK-3. Cnoco0eH npoeKTHPOBAaTh YCTPOMCTBAa, NPUOOPbI M CHCTEMBI
3J1eKTPOHHOM TEXHUKH € y4eTOM 32/1aHHBIX TPeOoBaHMIi
chopmyanpoBaHa Ha ocHOBe npodeccuoHanbHoro cranaapra 40.040 «Mmxenep B obiactu
pa3paboTKH IU(POBBIX OMOIMOTEK CTAHIAPTHBIX STYCCK U CIOKHODYHKIIMOHATIBHBIX OJIOKOBY
O6o0mennast TpyaoBasi ¢pynkuusi D «Pa3paboTka 3JIEKTpHUUECKHX CXEM, XapaKTepu3alus
CI0KHO(GYHKIIMOHATBHBIX 0710K0B (CD-6710K0B)»
Tpynosas ¢pynkuus D/01.7 «Pa3paboTka 31eKTpHYeCcKOi MpUHIMIHATbHOH cxeMbl CD-00Ka»
Tpynosast pynkuus D/02.7 «ABTomaTHyeckuii cuHTe3 Joruueckoit cxembl CD-6m0kay
TpynoBasi ¢ynkuusi D/04.7 «eHepauusi ¢aiijioB A CHHTE3a JIOTUYECKOW CXEMbI U3
MIOBE/IEHYECKOr0 ONUCaHUs ¢ ucroiib3oBanueM CP-0moka»

ITogxomMnereH UM, .
3anauu npodeccnonanbHoii | UHANKATOPBI 10CTHKEHUSI

¢popmupyemsie B

AUCHHUILJINHE

AeATECJIbHOCTH

KOMIIeTeHIIUH/TTOAKOMIIeTeHII M

[K-3.ITIbLIHUC
CrniocoGeH cTpouthb
HEePapXUIECKYIO
CTPYKTYPY M3 JaHHBIX
cy006I10KOB €

HUCIIOJIb30BAHUEM
CAIIP Cadence

Ornpenenenue nenew,
[IOCTaHOBKA 3a]1a4
IIPOEKTUPOBAHUE
AIIEKTPOHHBIX TPUOOPOB,
CXEM M YCTPOUCTB
pas3IUYHOro
(bYHKLNOHAIBHOTO
Ha3HAYEHUsl, [TOJIrOTOBKA
TEXHUYECKUX 3aJaHUH Ha
BBITIOJTHEHHUE ITPOEKTHBIX
paboT; MpOEKTUPOBaHNE
YCTPOMCTB MPUOOPOB U
CUCTEM DIIEKTPOHHOU

TCXHUKHU C YUCTOM 3aJaHHBIX

TpeboBaHuUi

3HaeT: Mapupyra MpPOCKTUPOBAHUS

U (POBBIX CXEeM CpeacTBaMu
CADENCE.
YMeer: CHUHTE3MpOBATH IH(PPOBHIE
YCTPOUCTBA.
OnbIT AeATeTbHOCTH: o
IPOBE/ICHUIO (GYHKIIMOHAIIBHO-

JIOTHYCCKOIro MOACINPOBAHNA

2. MECTO JUCIHUATIJIAHBI B CTPYKTYPE OBPA3OBATEJILHON

IHPOI'PAMMBI

JlucuuiuiiHa BXOJUT B 4YacTh, (GOPMHPYEMYIO VYYaCTHHKaMH 00pa30oBaTEIbHBIX
otHowmeHuni broka 1 «/{uctumnunsl (Moaysn)» 06pa3zoBaTelbHOM MPOrpaMMBbl.

Bxonguble TpeOoBaHMS K JAUCHUILIUHE:
¢u3nyeckue  OPUHOUNBL  pabOTHI

AUCKPECTHAA MATCMATHKa (MaTCMaTI/IKa) )
MMOJIYIIPOBOAHUKOBBIX HpI/I60pOB (TBCp,Z[OTCJIBHaSI
3J'ICKTpOHI/IKa); MporpaMMHUpOBaHNC HAa KOMAaHAHBIX SA3bIKAX M A3bIKAaX BBICOKOI'O YPOBHA.



3. OFbEM JINCIIUIIJIMHBI 1 BUJbI YYEEHOU PABOTHI
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4. COAEP) KAHUE JUCIUIIJINHbI

KounrakTHas pa6ora
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1. Beenenue B 5 BrInonHeHUe U 3ammuTa
IIPOCKTUPOBAHUC ) 4 12 1a00paTOPHBIX pabOT
u(poBHIX
YCTPOHCTR 10 Py0exHbIif KOHTPOIIB
2. Cuutes 10 BhINOTHEHUE U 3alIUTa
JIOTHYECKUX CXEM, U3 aBGOPATOPHBIX PaGoT
MOBEIEHYECKOTO
OIMCARMS C 1 20 10 PyOexxHbIi KOHTPOJIB
HCIIOJIb30BaHNUEM
OuOIMOTEKH o5 Cnaua mpakTUYECKOTo
CTaHIAPTHBIX 3aIaHMsI
HIIEMEHTOB

4.1. JIeKINOHHBIE 3AHATHSA

He npedycmompenvt




4.2. TlpakTH4yeckKue 3aHATHSA

Ne moxyJist

MU CUUILIMHBI

BAHATHUSA

(4achl)

HaumeHoBaHue 3aHATHS

[EEN

~ (INe mpaKTHYeCKOro

NI06beM 3aHITHIH

BBenenne B mpoekTHpoBaHue HU(POBBIX YCTPOUCTB, KIIACCHUECKUE
MapIIpyTHL.

Komannnsrit uatepnperarop TCL

Koneunsie ABTOMAThI, BUbI, TPUMEPBI TIOBCACHYCCKOI'O OITMCaHUA.

CuHTE3 JIOTHYECKHX CXEM M3 INOBCACHYCCKOT'O OIIMCaHUsA

CuHTe3 TOmoNOoruH MU(POBOrO yCTPOCTBA

3aBepIIaroIne Tamnbl IPOSKTUPOBAHUS IU(POBOTO YCTPOKCTBA
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NN NN

TCCTI/IpOBaHI/IC CXEM CKAHUPYIOIIHEC HCITOYKH.

4.3. TlpakTuyeckasi MOJATOTOBKA MPH MPOBeIeHNHU JJA00PATOPHBIX PadoT (Yackl)

Ne moxyJist

MACHMILIMHBI

i

Ne 1abopaTopHo

a00ThI

HaumeHoBanue padoTbl

(uachi)

Pa3paborka u monenupoBanue RTL onvcanmii KOMOMHAIIMOHHBIX CXEM

EEN N

Pazpabotka u mogenupoBanue RTL onucanuii mocienoBaTelbHBIX CXEM

Cunres mornueckoi cxeMsl 3 RTL onucannii kOMOMHAIIMOHHBIX CXEM

Cunre3 nornueckoii cxeMsl U3 RTL omnmcanuii mociaenoBaTeIbHBIX CXEM

CUHTE3 TONOJIOTHH KOM6I/IHaIII/IOHHI>IX CXEM

0 [N OOl Wk

B | BB B X®IOGLem 3aHATHIT

CuHTE3 TONOJIOTHH MOCICAOBATCIBHBIX CXEM. Brmonserne KOMIIEKCHOTO
3aJaHusA

4.4. CamocTosiTeJIbHAsA padoTa CTY/ICHTOB

Ne momysist

MUCIUANINHBI

(uacobl)

Bug CPC

[EEN

IToaroroBka K BBIIOJIHEHUIO U 3aIIUTE J'Ia60paTOpHBIX pa60T

IToaroroBka k py6e>1<HOMy KOHTPOJIFO

IToaroToBKa K BHIMOJHEHHUIO U 3AIIUTE JTAOOPATOPHBIX pabOT

e -
51859 06bem 3ansTHil

IToaroroBka k pY6e)KHOMy KOHTPOJIIO

25

Brimonaenne IIPAKTUYCCKOr'o 3alaHUsA




4.5. IlpumMepHasi TeMaTHKAa KypPCOBBIX padoT (IIPOEKTOB)
He npedycmompenvt

5. HEPEYEHb YYEBHO-METOJANYECKOI'O OGECIIEYEHUA JJI51
CAMOCTOSTEJBbHOMN PABOThHI

Y4eOHO-MeToAnYecKoe 00ecredeHre sl CaMOCTOSITEIbHOM paboTHI CTYIEHTOB B COCTaBE
YMK mucuumuas (OPUOKC, http://orioks.miet.ru/):
Meroanyeckue yka3aHUWsl CTyISHTaM I10 H3Y4YCHHUIO JuCHMIUTMHBL «[IpoekTupoBaHme

6J10KOB IU(POBBIX UHTETPATIBHBIX CXEM).
Moayab 1 «OCHOBBI TPOEKTUPOBAHUS CTAHIAPTHBIX JIEMEHTOB OMOINOTEKH »
v" Onucanus nporpamm CADENCE, Bxostiiue B TUCTpUOYTHB.
Marepuansl s TMOJATOTOBKH K J1TaOOpaTOpHBIM paboTam: 3ajaHue K JabopaTOpPHBIM
3ansTHsM 1o monyiro 1 (OPUOKC, http://orioks.miet.ru/)
Monyas 2 «Beenenue B 361k ioBenendeckoro onucanns VERILOG cxem.»

v" Omucanus nporpamm CADENCE, Bxoasinue B TUCTPHOYTHB.

v Marepuaisl Ul TIOATOTOBKH K JJAGOPaTOPHBIM paboTaM: 3aaHue K J1abopaTOPHBIM 3aHATHAM
no moayimto 2 (OPMOKC, http://orioks.miet.ru/)

Moayab 3 «CuHTE3 JIOTMYECKHX CXEM, M3 IMOBEJCHYECKOrO OMHCAHUSA C HCIOJIb30BaHUEM

OMOIMOTEKH CTAaHIAPTHBIX SJIEMEHTOB)»

v" Onucanus nporpamm CADENCE, Bxosiiiue B TUCTpUOYTHB.

v’ Marepuaiisl JUIsi TOATOTOBKHU K J1a00paTOPHBIM paboTaM: 3aJlaHie K JJabopaTOPHBIM 3aHATHSAM
no moayiio 3 (OPMOKC, http://orioks.miet.ru/)

6. IEPEYEHb YUYEFHOM JIUTEPATYPBI

1. Crapocensckuii B.1. ®u3nka nmomynpoBoIHUKOBBIX TPUOOPOB MUKPOAJIEKTPOHUKH : YueO.
nocobue / B.M. Crapocensckuit; [[Tog pen. FO.A. ITapmenosa]. - M. : IOpaiit : Briciiee
obpazoanue, 2009. - 463 c.

2. OuHc B.U. IIpoektupoBanue anaioroBbix KMOII - mukpocxem: Kparkuii crpaBoOYHHK
pazpabotuuka / B.11. Ounc, FO.M. Ko63es. - M. : ['opsiuas nuaus-Tenexom, 2005. - 454 c.

Iepuoguyeckue u3gaHus

1. RUSSIAN MICROELECTRONICS. - : Springer, [2000] - . - URL:
http://link.springer.com/journal/11180 (mara oopamenus: 30.09.2019). - Pexxum mocryrma:
JUIsl aBTOpHU3. Tosib3oBareseit MUIT

2. W3Bectus By30B. DnekTpoHHKa : HaydHo-TexHmYeckuii xypHan / M-Bo oOpa3oBaHus U
Hayku P®; MUDT; I'n. pen. }0.A. Yanneirus. - M. : MUDT, 1996 - .

3. IEEE Transactions on Electron Devices. - USA : IEEE, [or.]. — URL:
http://ieeexplore.ieee.org/xpl/Recentlssue.jsp?punumber=16 (nara obpamenus: 14.06.2018).
— Pexxum nocryna: no nognucke MUST
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http://link.springer.com/journal/11180
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7. HIEPEYEHb INPO®ECCHUOHAJIBHbBIX BA3 JTAHHbBIX, MTHO®OPMALIMOHHBIX

1. eLIBRARY.RU : Hayunas snexkrpoHHass OMOIHMOTEKA :

CITPABOYHbIX CUCTEM

caiT. - Mocksa, 2000 - . - URL:

https://elibrary.ru/defaultx.asp (mara oOpamenus: 30.09.2019). - Pexum pocryma: mis

3apeructpup. [losb3oBarenei

2. SCOPUS : bubnuorpadudeckas u pedepaTuBHas 60aza JaHHBIX HAYYHOU TIEPUOJIHUKH : CAUT.

— URL: www.scopus.com/ (gara obpamenus: 30.09.2019). - Pexxum noctymna: ajsi aBTOPH3.

noie3oBarenciit MUDT

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

B X0Aac peain3anuu O6yLIeHI/I${ HCIIOJIB3YETCA CMEIIAHHOE oﬁyqe}me, OCHOBAHO Ha
HHTErpanuu TEXHOJIOTHM TPaAUIIUOHHOI'O MW JJICKTPOHHOI'O O6y‘leHI/I${, 3aMCIICHHUN 4YaCTHUu

TPAJUIIMOHHBIX Y4eOHBIX (hopM 3aHATHN (POpMaMH U BUIAMU B3aUMOJCHCTBHS B 3JIEKTPOHHOU

00pa3oBaTelbHOM cpefie, Takue Kak, skype, zoom.

OcBocHne 00pa30BaTEeBHON MPOrpaMMbl OOECIICUMBACTCS pPecypcaMu DIIEKTPOHHON
uHpopMmarmonHo-o0pazoBatenbHoi cpeasl OPUOKC (http://orioks.miet.ru).

Jls B3aMOJEICTBUS CTYACHTOB C MPENoaBaTesieM UCIOIb3YIOTCS CEPBUCH 0OpaTHOM
cBs3u: paznen OPUOKC «Jlomaiinue 3aanusi», SJIEKTPOHHAs M10YTa.

B mpouecce oOydeHus mpu MPOBEACHUHM 3aHATUA M JUIS CaMOCTOSITENbHON paboThI
UCIIONIB3YIOTCSl BHYTPEHHHE 3JIEKTPOHHBIE pecypchl B (popmMax BUACONEKINI, TECTUPOBAHUS B

OPUOKC.

[Ipu mpoBeneHUM 3aHATUH U JJII CAMOCTOATEIbHOW pabOThI MCHOJB3YIOTCS BHEIIHHE

AJIGKTPOHHBIE PEeCypchl B (hOpMax: IJIEKTPOHHBIX KOMIIOHCHTOB CEPBHCOB:

https://youtu.be/PrhfmApJzQs, https://youtu.be/lgOkA-piQOHo

CEpBHCH youtube

9. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHUE JUCHUIIJIMHBI

HanmenoBaHme
cnenuaJbHbLIX MOMEIeHUH 1
noMeIlneHud IJIs
CaMOCTOSITeILHOM padoThI*

OcCHaIlIeHHOCTDb
crnenuaJbHbIX NOMeIeHUH 1
noMeneHun 115
CaMOCTOSITEILHOM PadoThI

IlepeyeHnb MpPOrpaMMHOr0
of0ecreyeHu st

VYyeOHast ayTuTOpHs

MynbsTumenuitHoe
obopynoBaHue

OneparmonHas
cucrema Microsoft
Windows ot 7 Bepcuu u
Beitie, Microsoft Office
Professional Plus

KoMnbrorepHslii Kiace uis
71a00paTOPHBIX 3aHATHH U
CaMOCTOSITENIbHOM paboThI

Kommnsrorepsl ¢
BO3MOKHOCTBIO JIOCTYIIA B
WHTEPHET

OmneparnmonHasi cuctema
LINUX, Cadence Software

I[Homemienue s
CaMOCTOSITENILHON paOOTHI

KommnbrorepHass TexHHKa C
BO3MOKHOCTBIO TOAKIIOYSHUS
K cetn «VHTepHET» U
o0ecreyeHrneM JI0CTyma B
3JIEKTPOHHYIO
UH(pOpPMAIMOHHO-
o0pa3oBaTeNbHYIO Cpeay
MUDT

OnepanurionHas

cuctema Microsoft
Windows ot 7 Bepcuu u
Beitie, Microsoft Office
Professional Plus nau Open
Office, Opay3zep (Firefox,
Google Crome);

Acrobat reader DC



http://orioks.miet.ru/
https://youtu.be/PrhfmApJzQs
https://youtu.be/lgQkA-piQHo

10. ®OH/IbI OHEHOYHBIX CPEACTB JJIs1 IPOBEPKH
C®OPMUPOBAHHOCTH KOMITETEHIMI/IIOAKOMITETEHIINI

®OC 1o KOMMETEHIWH/IIOAKOMIIETEHIIHH [TK-3.TIBIIUC Cnocoben cTpouTh
HEpapXUYECKYIO CTPYKTYPY U3 JaHHBIX cy00sokoB ¢ ucnosb3oBanuem CAITP Cadence.
@oH/IbI OLEHOUYHBIX CPEICTB MIPEJACTABICHB! OTACIbHBIMU JOKYMEHTAMH M pa3MeIleHbl B

cocrae YMK JIUCHMIUIMHBI DJE€KTPOHHOH HHpOpMAIMOHHOH oOpa3oBaTenbHOM  cpejibl
OPHUOKC// URL: http://orioks.miet.ru/.

11. METOAUYECKHE YKA3AHUS U1 OBYYAIOHIUXCS ITO OCBOEHHIO
JUCHHUIIJIMHBI

11.1. OcobeHHOCTH OpraHH3alHH MpoLecca 0dyYeHust

ITocemenne npakTUYECKUX 3aHATHH, BBIIOTHEHHE M 3alMTa 1abopaTOpHBIX paboT
obs3aTenbHbl. Bo BpeMs NPakTHYECKUX 3aHATHH HM3ydaloTcss OCOOEHHOCTH TNpPOEKTUPOBAHMS
IH(POBBIX CXEM B CHCTEME aBTOMATH3MpOBaHHOTO npoekTupoBanus Cadence.

Ilpexxne 4YeM NPUCTYNHTL K BBIIOJIHEHHIO JIaOOPAaTOPHOH paboThl HEOOXOAMMO
O3HAKOMHTCS C ONHCAHHEM IPOrpamMM, MCIOIb3YEMBIX B MapuipyTe mpoekTupoBaHusa. Kpome
TOTO, CIEAYeT COCTAaBUTh KPAaTKWH KOHCIEKT pelleHHs 3a/layM MOCTaBleHHOH B nabopaTopHOM
pabote. B xoHCcnekTe cieyeT OTMETHTh IPHHIIMIIBI IOCTPOSHHS YKa3aHHOH B 3a/laHHH CHCTEMBbI
¥ crocoOBbl OTHMCAHUs €€ Ha A3bIKaX BBICOKOIro ypoBHs. B Xojie BbINOIHEHHs paboThl He cleayer
npeHedperatb cOOOIMIEHUsIMA 00 OMMOKaX M MPEAyNPEKICHUSIX, KOTOPbIE BbIAAET MPOrPAMMHOE
obecrnieuenue.

CamocrosrensHas pabora OTBOJMTCS Ha IMOATOTOBKY K J1aDOpaTOpHBIM paboTam,
pyOeKHOMY KOHTPOJIO W BBIMOJTHEHHE NPAaKTHYECKOTO 3aJaHHsi Ha TPOBEPKY YMEHHS
OCYILECTBIISATh MOBEACHYECKOE OMMCAHNE OCHOBHBIX IIH(POBBIX YCTPOHCTB.

11.2. CucreMa KOHTPOJISI H OLleHHBAHHS

JUis OlLleHKH YCIIEBAEMOCTH CTYACHTOB II0 JUCHMIUIMHE HUCIHOJb3yeTcs OanibHast
HaKOMHUTENIbHASA CHCTEMA.

bannamu OLEHHMBAIOTCA: BBIMOJHEHHE M 3ammMTa JabopaTopHBIX paboT, pyOeKHBIMH
KOHTpOJIb (210 90 6aioB) u BHINOJHEHHE MpakTHYecKoro 3ananus (1o 10 6amnos). CTpykTypa H
rpaMK KOHTPOJBHBIX MEpONPHUATHH TpPHBEIEHbI HWXe B Tabiuie (CM. Takke JKypHal
ycneBaeMocte Ha OPHUOKC, http://orioks.miet.ru/).

PA3PABOTYHK:

JIOIeHT, K.T.H. ,{I(A/H_? / A.B. 1lBer /
7 S/
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Pabouas nporpamma mucnumuinsbl «IIpoextupoBanue 6710K0B HH(PPOBBIX HHTETPATLHBIX CXEM)
[0 HamnpaBJI€HHIO MOJArOTOBKH 11.04.04 «DNEeKTPOHUKA W HAHOYJIEKTPOHHKA» MO
HanpasieHHocTu (nmpodumo) «lIpoekTupoBanue npuboOpoB U cucTeM» pa3paboTaHa Ha Kadeape
MOMC u yrBepkaeHbl Ha 3aceaHuu kabenpel L6 77. 202 0 rona, mporokon Ne 5

3aseyromuit kadempoit *IMC éé%ﬁ 10.A. Yarutsirus /

JIUCT COT'JIACOBAHUS

Pabouas nporpaMMa corjacoBaHa ¢ I_ICHTPOM INOATOTOBKH K AKKpPCIHUTAllHH H HE3aBHCHMOH
OIICHKH Ka4veCTBa

.'/,7 //_
Havanpuuk AHOK _ [ / U.M.. Hukymuna /

Paboyas nporpamma coryiacoBana ¢ oubnuorexkoit MUDT

/
//‘ Jupekrop Oubnuorexu 4 i% / T.I1. ®ununmnosa /
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