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1. EJIM OCBOEHMUSA U CIUITJINHBI




HCJ'I}IMI/I OCBOCHUS OUCIUILIMHEI IIporpaMMHOe obecneucuue CAIIP aBisroTcst HU3YUYCHUC U
MPAKTUYCCKOC NPHUMCHCHHC HanoOoJiee U3BECTHBIX CHCTEM ABTOMATU3HUPOBAHHOI'O0 IPOCKTUPOBAHUA

JUIS JIEKTPOHUKH U BBIYUCIUTEIBHOU TEXHUKH.
2. MECTO JUCIUMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnumuinza «IIporpammuoe obecnieyenue CAITPy 0OTHOCUTCS K LMKITY JUCLMILIMH IO
BbIOOpY 1o HanpasieHuto 09.06.01 — «MupopmaTrka U BEIYMCIUTEIbHAS TEXHUKA) ACITUPAHTYPbI
10 HaIpaBlIeHHOCTH «CHUCTEMbl aBTOMAaTU3ALMH IPOEKTUPOBAHUS.

JlucuunimHa OCHOBBIBA€TCS Ha CIEAYIOIUX aucHuIuiMmHax HampasieHus 09.06.01 —
«Mnpopmatuka M  BBHIUMCIHUTENbHAS TeXHUKa» Kak «Mcropus u  ¢uiocopuss HAyKu»,
«H(popMallMOHHBIE TEXHOJOTMM B HAayKe M OOpa30BaHMM», U SBISETCS OCHOBOHM Ui OCBOEHUS
JucIUIUIMHBL «CHcTeMbl aBTOMAaTU3allMM IPOEKTUPOBAHUA», a TAaKXKE SBJSIETCS OCHOBOM JUIS

BBIINNOJIHCHHU A ,Z[PICCGpTElI.IPIOHHOI’I pa6OTbI.

3. KOMIIETEHIMH OBYYAIOHIETI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSA JUCIUITJIMHBI

B pesynbrare OCBOEHUS TPOrpaMMbl ACIUPAHTYPHl Y BBITYCKHUKA JOJKHBI OBITh
C(OPMHUPOBAHBI CIIEAYIONINE KOMIIETCHIIHH:

BJIQJICHHE METOJJaMH MPOBEICHUS MTATCHTHBIX UCCIIEeIOBAHUHN, TUIICH3UPOBAHUS U 3aLTUTHI
aBTOPCKUX TIpaB MPHU CO3JaHUM HWHHOBAIIMOHHBIX MPOAYKTOB B 00JacTH MPOoQdeCCHOHATHHOU
nesrensHocTH (OI1K-7).

B pesynbTare uzyueHust Kypca aCnupaHThl JOJKHBI 3HATh U YMETh:

- OCHOBHBIE€ MAPIIPYThI MPOECKTUPOBAHUS FJIEKTPOHHBIX YCTPONCTB U CUCTEM B COCTABE
Benymux kommepueckux CAIIP;

- METO/bl TPOEKTHUPOBAHMS BCEX KaK 3aKa3HbBIX, TaK W TOJIY3aKa3HBIX HHTETPATHHBIX
CXEeM; - BBINOJHATh NPOEKTUPOBAHUE OTAEIbHBIX YCTPOHCTB M CHCTEM C TIOMOIIBIO
COBpEMEHHBIX nporpammubIx cucreM CAIIP;

- BHENIPSATh TPOMBIIUICHHBIE W  y4eOHbIE TIOJICHCTEMBl aBTOMATHU3MPOBAHHOTO
MPOCKTUPOBAHUSI B  HAYYHO-UCCIICNOBATEIBCKUX, TMPOCKTHBIX H  00pa30BaTEIIbHBIX
OpraHu3aIusX.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

Oo6mas TpynoeMkocTh nuctuiuinabl «[IporpamMmuoe obecrieuenne CAIIPy cocraBusier _ 2

3a4eTHBIX CAUHMIBI, 72 9acoB.
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1 Cocras I10 CAIIP

1.1 |BxoaHble sS3bIKH 2 4 8 YcTHBI onpoc

1.2 |(MapupyTsl IpOEKTUPOBAHUSA 2 2 2 4 YcTHBIM onpoc

2 IIporpammuoe odecnieuenne pupmbl Cadence

2.1 |IIpoekTupoBaHHUE 3aKa3HBIX 2 4 8 YceTHBI onpoc

CXEM

2.2 |IIpoekTupoBaHHUE TONOJIOTUN 2 2 8 YceTHBI onpoc

3 IIporpammuoe odecneuenne pupmbl Xilinx

3.1 |Xapaxrepuctuka ITJIMC 2 4 2 10 [YcTHBIH onpoc

3.2 |IIporpamMmHoOe obecriedeHue 2 4 10 [YcTHBI onpoc

Hroro: 3a4eT
20 4 0 48
4.1. IniakTH4eCKUii MUHUMYM Pa3/1eJioB THCHUILINHBI

Ne | HammenoBanmue pasaesna JAuaakTu4ecKuii MUHMMYM

1 Cocras I10 CAIIP TenaeHuuy pa3BUTHS MUKPOIJIEKTPOHUKH U cpeacts CAIIP
Beenenue. llens m 3amaum kypca. TenaeHmuu B oOiactu
MHUKPOIPOIIECCOPOB, MaMSITH, TEXHOJOTUM H3TOTOBJICHUS.
Heo0xomumocTts CATIIP. Tennenmn B CATIIP.
CoBpeMeHHbIE TEXHOJIOTUH u METO/10JI0TUN
MPOEKTUPOBAHUSI MHTErPATBHBIX CXEM M CHUCTEM Ha OJIHOM
KpHUCTaJIe.

2 [Iporpammuoe [Tporpammusie npoaykTel CAITP pupmet CADENCE
obecnieueHue GUpMbI CocTraB 1 OCHOBHBIE MApUIPYThl MPOEKTUPOBAHUS B CPEIe
Cadence CAIIP ¢upmsr. [IporpamMmHbIe CpelicTBa, OPUEHTUPOBAHHBIC

Ha MMPOEKTUPOBAHUE 3aKa3HBIX UHTETPATIbHBIX MUKPOCXEM U
CpelcTBa CUHTE3A.




3 [Iporpammuoe [Tporpammusie cpencta CAIIP ITJIMC dupmsr Xilinx
o0ecreuenre GUPMBbI OcHoBHble cemelicTa 1 apXuTekTypbl IIJIMC dpupmsl.
Xilinx CpenctBa onucanus mpoektoB B CAIIP. CpeacTtsa cunTesa.
Cpenctsa pazmMenienus u TpaccupoBku B cpene CAIIP.
Bo3moxHOCTH nIepenporpaMMUpPOBaHUs KPUCTAIIIOB Ha
miare

4.2. llpakTHYecKue 3aHATHS

N3yuenne Marepuasa Kypca peaau3yercs B BHUAC JICKUUN, MPAKTUYECKUX 3aHATUH U
CaMOCTOSITENIbHON paboThl aciipaHToB. Ha npakTHuecKuX 3aHATUAX IpenojaBaTeaeM 3aJaeTcs OJHa
u3 TeM B obOmactu coBpeMeHHBIX cucteM CAIIP m B umHTepakTHBHOH (popMe ¢ acmupaHTamu
IPOBOIUTCS OOCyXJeHHe JaHHOW mpoOneMbl. Ha OonbHIMHCTBE NPAKTUYECKUX —3aHATHUAX
IIPENO/IABATENIEM 3apaHee 3a/1a€TCsl TEMATHKA CIIEIYIOINX PAKTUYECKUX 3aHATHI. B 3TOM ciydae
aCTIMPAHTHI TOTOBAT COOOIIECHHE (CaMOCTOSITENbHAS PaboTa), a Ha MPAKTUYCCKUX 3aHATUAX HJIET
IpyIIIOBOE HHTEPAKTUBHOE 00CYKICHUE, I/1€ IPErojaBaTesb HallPaBIseT TEMATUKY 00CYXKICHHS B
PYCIIO CaMBbIX NIEPEIOBBIX TEXHOJIOIMH Ha JAHHBI MOMEHT BpeMeHU. Kakj0e mpakTuiecKoe 3aHsATHe
Yalre BCero BKIIIOYACT JIBE YacTH, NepBast uMeeT (hopMy CEMHHAPCKHUX 3aHATHIA, a BTopas - popmy
KPYTJIOTO CTOJIa, HA KOTOPOM TeMa 3aHATHsI 00CYKIaeT B BHJIE TUCKYCCUH.

Templ MpaKTUYECKUX 3aHATUN:

- Onpenenenus u acnektsl npuMmeHenust CAIIP.

- CoBpeMeHHBIE TTPOOJIEMBI IPOCKTUPOBAHUS MUKPOIICKTPOHHBIX U3JCITHAN.
- [Iporpammuoe obecnieuenue (I10) CAIIP.

- Obmee mporpaMmMHOE 0OeCTIeUCHHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Tpu ocBOEHMM AMCUUIUIMHBI UCTIONB3YIOTCS CIEAYIONINE COYETaHHUs BUIOB yUeOHOM paboThI
C MeToJaMM U OpMaMu aKTUBHU3ALMU [T03HABATEIBHOM NEATEIbHOCTH aCIMPAHTOB AJIS JOCTUKEHUS
3aIlJIAaHUPOBAHHBIX PE3YIbTATOB 00y4YeHUS U (POPMUPOBAHMS KOMIIETEHIHI:

- CaMocTosiTeIbHOE  H3Y4YEHME  TEOPETUYECKOro0  MaTepuajla  JUCHUIUIMHBI ¢
ucrnonbp3oBaHueM Internet-pecypcoB, HHPOpPMALMOHHBIX 0a3, METOAMYECKHX PpPa3padOToK,
CIelUaIbHON yueOHOM U HAyYHOH TUTEepaTyphl,

- 3aKperIeHNe TEOpPETUIECKOro MaTeprara Ipyu NpoBEACHUH TPAKTUUECKUX 3aHATUH C
MCIOJIb30BaHNEM MHTEPAKTUBHBIX (pOpM 00ydeHHUS.

C uenbto GOopMUPOBAHUS U Pa3BUTHS MPOPECCUOHATBHBIX HABBIKOB 00YUaIOIIUXCs, B yUeOHOM
IpoIecce UCIOB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE ()OPMBI IPOBEICHHS 3aHATUI M OpTaHU3aLUuU
BHEAYJUTOPHOU pabOTHI.



6. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TPOMEKYTOYHOMN ATTECTAIIMA 11O UTOTAM
OCBOEHMSA JMCIMIIVIMHBI 1 YYEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSATEJIbHOM PABOTHI ACIIMPAHTOB

6.1. CamocTosiTe/IbHast padoTa acCIMPaHTOB
Heabi0o caMoCTOATENbHOW PadoThl SBIAIOTCA (OPMHPOBAHWE JIMYHOCTH ACIUPAHTA,
pa3BUTHE €r0 CIIOCOOHOCTH K caMOOOYUYEHUIO U TIOBBIIICHUIO CBOET0 MPOo(eCCUOHATBLHOTO YPOBHSI.
Tembl caMOCTOSITENEHON PabOTHI:
- Onpenenenus u acnektsl npuMmeHenust CAIIP.
- CoBpeMeHHbIE ITPOOIIEMBI POEKTUPOBAHUS MUKPOIIEKTPOHHBIX U3JECIINH.
- [Iporpammuoe o6ecnieuenue (I10) CAIIP.
- Ob1ee mporpaMmMHOE 0OeCTIeUCHHE.
- Crneunansnoe 110 CAIIP.
- OyHKIMOHAFHBIE MOYJIH, TTAKETHI MPUKJIAIHBIX TPOTPAMM, SI3BIKOBBIE TTPOIECCOPHI.
- [ukiel pa3paboTku 1 TexHoJgorus pazpadotku [10.
- Onenka kauectBa nmporpamMmmuoro ooecrneuenus. - CAIIP ¢pupmer CADENCE.
- CAIIP ¢upwmsr Xilinx.
- Mapupytsl npoextupoBanusi B CAIIP.

6.2. OneHovHnblie CpeacTea IJislt TEKymero KOHTpoJisd yCneBaeMoCTu

a) OIleHKa pabOoTHI acTMpaHTa Ha MPAKTUIECKUX 3aHATUSX.
0) CIUCOK BOIIPOCOB TEKYILETO KOHTPOJISL.

Bomnpocsl Tekynero KOHTpoJIs

- Onpenenenus u acnektsl npuMmeHenust CAIIP.

- CoBpeMeHHBIE TPOOIIEMbI POSKTUPOBAHUS MUKPOIIEKTPOHHBIX U3IEIUN.

- [Iporpammuoe o6ecnieuenue (I10) CAIIP.

- Obmee mporpaMmMHOe 0OeCTIeYCHHE.

- Crennansuoe [10 CAIIP.

- OyHKIIMOHATBHBIC MOYJTH, TTAKETHI TIPUKIAIHBIX TPOTPAMM, SI3BIKOBBIE MPOIIECCOPHI.
- Hukael pa3paboTku u TexHoaorus pazpadotku [10.

- Onenka kauectBa nmporpamMmmuoro ooecrneuenus. - CAIIP ¢upmer CADENCE.
- CAIIP dupwmsl Xilinx.

- Mapupyts! npoexktupoBanus B CAIIP.

6.3. OuneHO4YHbIE CPeACTBA IJIS POMEKYTOYHOM aTTECTAIUY 10 UTOTaM O0CBOCHUSA
AUCHMILINHBI

Bomnpocsl 3auera
- Onpenenenus u acnektsl npuMeHnenus CAIIP.
- CoBpeMeHHbIe POOIEMbI TPOSKTUPOBAHUS MUKPOAIEKTPOHHBIX U3JICIINH.
- [Iporpammuoe obecnieuenue (I10) CAIIP.



- O011ee mporpaMMHOE 0OeCTIeYeHHE.

- Cneunansnoe [10 CAIIP.

- OyHKIMOHAIbHBIE MOAYJIH, MAKEThI IPUKIIAJHBIX IPOTPAMM, SI3bIKOBBIE MTPOLIECCOPBHI.
- Hukaer pa3pabotku u TexHomorus pazpadotku [10.

- Ouenka kauectBa nporpammuoro odecneuenus. - CAIIP ¢pupmsr CADENCE.

- CAIIP ¢pupmsr Xilinx.

- Mapmpytsl npoektrupoBanus B CAIIP.

7. YYEBHO-METOJUYECKOE 1
NMH®OPMALIMOHHOE OBECITEYEHHE
JTUCHUTIIMHBI

7.1.  OcHoBHasi JUTEpaTypa

1. OCHOBBI aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUSA H3JCIUNA W TEXHOJOTUYECKHUX IPOLIECCOB
[DnekTponHbIi pecypc] : yueOHoe nocodbue / H.P. 'ansaBernunos. - Kazans : MU3natenscteo KHUTY,
2013. - http://www.studentlibrary.ru/book/ISBN9785788215679.html

2. CucTeMbl aBTOMaTU3MPOBAHHOTO MPOSKTUPOBAHUS MALIMH ¥ 000pyA0BaHMS [ DIEKTPOHHBIN
pecypc] : VYueb. mms By3oB / Kympseues EM. - M. : HUzmarensctBo ACB, 2013. -
http://www.studentlibrary.ru/book/ISBN9785930939293.html 3. MaremaTtuueckoe obecredeHue
CAIIP: yue6noe noco6ue / JI.FO.Mypomnes, 1.B.

Tropun . — Cankr-IlerepOypr: Jlanb, 2014. — 464 c. ISBN 978-5-8114-1573-1

7.2. JlonoJHHWTeJbHas JIUTEpaTypa
1. Tudposeie ycrpoiictsa [DnekTpoHnslii pecype] : yae6Hoe nocobue st Bysos / T.W. Tlyxansckuii, T. 5.
Hosocenbuena. - CII6. : [Tonmutexnuka, 2012. - http://www.studentlibrary.ru/book/ISBN5732503595.html

2. Beenenue B cospemennbie CAITP [Dnextponnsiii pecype] : Kype nekuuii / Mamtox B.H. - M. : IMK
Ipecc, 2010. - http://www.studentlibrary.ru/book/ISBN9785940745518.html

3. Beenenue B MateMatudeckue ocHoBbl CATIP[DyekTpoHHBII pecypc] : Kype nekuuii / Yinakos JI.M. -

M. : MK TIlpecc, 2011. - http://www.studentlibrary.ru/book/ISBN9785940748298.html

4. Sspxu VHDL u VERILOG B npoextupoBanuu mudposoii anmapartypsl Ha IIJIMC [DaekTponHsIii pecypce]:
yueOHOe nocobue / [MonsikoB AK. - M. : Wznatensckuit
IOM MBH, 2012. - http://www.studentlibrary.ru/book/MPEI188.html

5. Tlpoextnposanue BeTpanBaembix cucteM Ha [IJIUC[Dnextponubiii pecypc] / Hasabwu 3.; nep. ¢ anrn. Conosbesa B.B.
- M. : IMK Ilpecc, 2016. - http://www.studentlibrary.ru/book/ISBN9785970601747.html

7.3. IIporpaMmMHOe 1 KOMMYHUKANMOHHOE 0o0ecreYeHue
1. JIunensuonnoe nporpammuoe odecneuenre CAIIP ¢pupmer CADENCE.
2. Jlunensnonnoe nporpammuoe odecneuenre CAIIP ¢pupmer Xilinx.
3. Unrepuer pecypc IEEE - www.ieee.org.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI



8.1. CpencrBa BHIYHCINTEIBHOM TeXHUKH U IEMOHCTPALlHOHHOE 000py/A0BaHHe

[IpakTrueckue 3auaTus mpoBoAsATCs B aynutopusx kadenpsl BT (411-2, 416-2), ocHalieHHbIS
MyJbTHMEIHA TPOeKTopaMu. IIpu BBIMOTHEHMH CAMOCTOSITENbHON pabOThl MO OCBOCHHUIO
JUCIUIUIMHBI aCTIUPaHThl UMEIOT BO3MOXKHOCTh paboTaTh B KOMITbIOTEpHOM Kitacce kadeapsl BT ¢
BbIX0IOM B ceThb MHTepHer (ayn. 412-2), ncnosb3ys JMIEH3MOHHOE IMPUKIAJAHOE U CHUCTEMHOE
IIporpaMMHOe 0OecIieyeHHe, a TaKkXKe JOCTYI K 3JIEKTPOHHBIM U3AaHUSIM.

[Mporpavya cocTRETCHA B COOTRETCTREN ¢ Tpebopamnamu OIOC BO (vposens moirorosku

TEXMHERS H HANPABICHHOCTH «CHCTEME] ARTOMATHIAIHN [POCKTHDOBARHE:.

Pabouyio nporpammy cocTasma L., npodeccopr xabeapn BT [ “-/’ B.H. Manmnos

W
”F"I:TJH-MMH PRCCMOTIHE H ﬂﬂu‘ﬁpﬂliﬂ HE 38CEAHHH IIELI.IH.‘;'IFILI BrrmcneTenning 1 CXHHER

or _(3.06.2015 rona, nporoxon My 9 .
Fd 7 v{
Janeaywommii kadeapoit BT L f_,f_a _Pf/ B. H. Jlanmon
\/

Pabowia mporpaMMa paccMoTpeHa B oaobpets B 3aceiaHnn yuebHo-MeTommyeckol KoMHeCHN
Hanpaamenis W06.01 — «Hedopmariks o BEMECIRTETRARS TEXHHIKE B BATpantenHocTy «CHeTems
ANTOMBTHIATTHN [TPOCKTHORAH .

Mporokon Me 2 or 3.06.2015 rosa of s

MpeacenarTens KOMHCCHN jr'f;" '_'f.,f'- B.H. Nannos




JIMCT IEPEYTBEPKJIEHUS
PABOYEI1 IIPOrPAMMBI JHCIUTIJIMHBI

Pa6ouas nporpamma ooGpena Ha JQ[ ('{ 2 yueGHsIi rox

Tporoxon 3acenanus kadenpst Ne _ /D ot rona
3asenyrowuii kadenpoit j

Pabouas nporpamma onobpena Ha L0/7/ /B yueGubrii roxn
IMpotoxon sacenanns kagenpe Ne o ot €.04,/2_ rona

3apenyrolnui KadenpoH ,—\M

PaGouas nporpamma ogobpena va 7/f/ }/E yueOHBIH rojx

[potoxon 3acenanus kadenpst No /ot )Y 79, / 5 roaa

3apenyroumnit kadgeapoit

v

Pabouas nporpamma onobperana 7 (7 f’“',- .f""g-‘-'\? yueOHBli roj

Tpotokon 3acenanus xapeaput Ne /ot _/f. 94, /9ropa

¥

/

3apenytoumii kKageapo R £ i
\/

Pabouas nporpamma onobpena Ha 020 /2024 y4eGublil roj

[Tporokon 3aceauus kagenps: Ne 7 oT 5705, 20 Tojs
3aseyroumii kadeapoit FM

A/
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