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1. HEJIM OCBOEHUS ATUCHUTLITHHDbI

[les1b ocBOGHHS JTUCHHUIUIAHBL: (GOPMHPOBAHHE Npe/CTABIEHUH B 001aCTH COBPEMEHHBIX METOJI0B
ONMCAHUS U pa3pabOTKH CXEMOTEXHHKH DJIEKTPOHHBIX CPEJICTB.

3anaun: M3yuenue s3bIKOB ONMHCAHHS aNmapaTyphbl.

OcBoeHne METOIOB YCKOPEHHOH pa3paboTKH M BepU(PHUKALHH CIOJKHBIX CXEM H ITPOEKTOB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

HHCLLHHHHHEI «Pacuer u NPOCKTHPOBAHHUE DJICKTPOHHBIX CXEM» OTHOCHTCA K THCHHUIIIHHAM I10 BbI-

oopy.

HepCHeI{THBbI JUCLHHUIIJIAHBL, JUCHHIIJIMHA OIMHPacTCia Ha 3HaHWUA IPEeIMETOB OCHOBHOH 06‘}33308&-
TeJIbHOH IIpOorpaMMbI 6aKaJ1aBpHaTa BBICHICTO 06p8.30BaHI/IH.

3. INTAHUPYEMBIE PE3YJIbTATbBI OGYUEHHS 110 JUCHHUIIVIMHE

HHaHl/IpyeMI:IE PE3YIBTATHI 06yquHH 0 JUCIHIIIUHE, COOTHECECHHLBIC C INTAHUPYEMBIMHU PE3YIIbTd~

tamu ocsoenus OITOIT

Kox popmupyempix
KOMITETEHLHH

YpOBEHb OCBOCHHUS
KOMIIETCHIIUU

[Tnanupyemsle pe3yinbTaThl 00y4eHHs 110 JUCIMIUTHHE,
XapaKTepU3YIOIIUE 3Talbl HOPMUPOBAHUSI KOMIIETEHIHH
(mokazareny OCBOCHHUSI KOMITETCHIIHH)

OIIK-3

HacTHYHOE

3HaTh: THUIIOBBIE MPOLEAYPHI NPHUMEHEHHs HPOOIEHOOPH-
CHTHPOBAHHEIX IPUKIAAHBEIX IIPOIPAMMHEIX CPEJCTB B
npodeccHonanbHOM chepe NeATeNbHOCTH.

YMeThb: HCIIOJIb30BaTh COBpEeMEHHbIE HH()OPMaIMOHHbIE 1
KOMITBIOTEPHBIE TEXHOJIOTHH, CPeACTBA KOMMYHHKALHH,
CIIOCOOCTBYIOIIME MOBLILICHHIO 3(Q()EKTHBHOCTH HAYYHOH
1 00paszoBaTenbHOIl chep AeaTeNbHOCTH.

Bnagere: MeTogaMu MaTeMaTHUYECKOTO MOIACITMPOBAHHS
9NIEKTPOHHBIX CPEACTB M TEXHOJIOTHYECKUX IPOLECCOB ¢
UCIIO/Ib30BAHUEM COBPEMEHHBIX HH()OPMALMOHHLIX TEX-
HOJIOTHI.

I1K-2

HYaCTHYIHOC

3HaTh: [NPHHIHIIBL YIPaBJICHHUA IPCANPHATHEM Ha BCCX
STanax XH3HCHHOTO IHKJIa HpOHSBO)IHMOﬁ IMPpOOYKIIHH.

YMeTh: HCIONB30BaTh HUH(OPMALUOHHOE IIPOCTPAHCTBO
JUISL YIIPABJIEHUS TIPOM3BOICTBEHHEIM IIPOIIECCOM.

BrnageTp: HaBBIKAMH KOMIMBIOTEPHOTO MOJCIHPOBAHUSA
JKU3HEHHOTO ITUKJIA TPOU3BOIMMON MTPOJIYKIIHH.




4. ObBEM U CTPYKTYPA JUCUUILIAHBI

Tpyno&MKOCTh IMCHMIIMEBI COCTABIAET 5 32YETHEIX enuuu, 180 yacos.

Buipl yueGnoit pabo- | O6béM yued- | Dopmsr TEKYIIEro

ThI, BKITIOYAS HOM paboThI ¢ | KOHTPOJIS yCIeBae-
CaMOCTOSATENIBHYIO | TPHMEHEHHEM MOCTH,

padoTy CTyZIEHTOB | HHTepakTHB- | (hopMa IpoMeiy-

g, H TPYZOEMKOCTE (B | HBIX METOZIOB | TOUHOI aTTecTaimu
§ yacax) (Byacax /%) | (no cemecmpan)
£l g =
Ne | Hanmmenopauue tem n/uma | 5 =
/1| Pa3jeNoB/TeM JHCLHIUIMELL | & | w =
Ol 3
& = o )
= 3| £ &
(5 3 @)
= i
=
=
o
g
=
Mukponponeccopsr. Apxu- 2 1 o 12
1.1 |rekrypa MuKponpoumeccopos 1,0/50 %
Y HX OCHOBHBIE Y3JIbI
12 IIporpammupyemele moruue- | 2 2 2 12 1.0/50 %

CKHE HHTCTPAJILHEIC CXEMBEI

2] 34 2 2 12

1.3 |Cucremsl Ha KpucTamie 2,0/50%

OcnoBpr s3pika VHDL, co-| 2 | 5-6 2 2 12 o/, |PEHTHHT-
o 2,0/50%
3/IaHHE MOy Ieit KOHTPOJIBL Nel

MapupyTt npoekrupoBanus. | 2 7-8 2 12 0

2.2

~" |CrpyxTypa npoekra B [TJTUC 50/50%

73 bazossie [POCKTEL Ilpouec- | 2 | 9-10 2 2 12 2.0/50 %
COpP KaK KOHEYHBIH aBTOMAT

s8]

[§S]

2 1 |/I3bIKH BBICOKOrO ypoBHA B| 2 | 11-12 | 2 12 o, |DEHTHHI-
3.1 1,0/50 %
ONHCaHMH alllapaTypel KOHTpPOJIb No2
~ ~ |OCHOBHbIC IPUHIKIIBI paspa- | 2 | 13-16 2 12
3.2 OoTku accembepa 1,0/50%
Pexomennatmu no npuvene- | 2 | 17-18 | 2 2 12 PEHTHHI-KOHTPOJIE
3.3 |HHIO IPOrpaMMHpyeMBIX 2,0/50% |No3
IIPOLIECCOPOB
Beero 3a 2 cemectp: 18 18 108 18/50 % |Dxsamen, (36) KP
Hroro mo nucuunimne: 18 18 108 | 18/50 % |Dx3amen (36). KP

Conep:ranne JeKUHOHHBIX 3aHsITHII 10 AMCIILIHIE
Pasznen 1 Dnementno-koMmonenTHas 6asa JJIEKTPOHHBIX CPEICTB

Tema 1.1 Mukpomnpoueccopst. APXHUTEKTYpPa MHKPOIIPOLIECCOPOB H UX OCHOBHBIE Y316l

Knaccuueckas u lapsapackas ApXUTEKTYpbI. [IpenmMyLiecTsa pasaenenus aapecHbIx IpoCTpaHcTs
KOZIa H JIaHHBIX. DIEMEHTBI MUKPOIIPOIeccopa. lepeMeHHbIE COCTOSHHUSL. Peructpsl, apupmernko-
JIOTHHECKO® YCTPOHCTBO, HHTeP(EHCh IaMITH, TeKOTHPOBAHME KOMAH,

Tema 1.2 ITporpammupyenmse noruyeckue HHTErPajIbHBIE CXEMBI

[punuuner padoter TUIUC, CTPYKTYpa JIOTHYECKOH AYEeHKH M ee BO3MOKHOCTH. OCOOCHHOCTH
cospemennbIX cepuit IIIUC, Be1eenHbIe pecypeb Ha KpHcTae.

Tema 1.3 Cucremsl Ha kpucrae

Crennamisanus npoueccopa. Menons3opanue crenuanu3upoBatHHeIX pecypcos [TJIMC. [loustue
CHCTEM Ha KpucTaite (SoC - System-On-Chip). Ipenmymectsa SoC-noaxona. Hernons3oBanue Bhie-
JCHHBIX pecypcoB [IITNMC ns peanusanuu y3imos cucremsr Ha KpuCTalIe. Anpecanus yCTpoHCTB Ha KpH-
cTajuie, BLIOOp KapThl maMsTu u YBB. AnnapaTHas peaM3aus BCIOMOIaTeIbHBIX ycrpoiictB. KomOu-
HHPOBAHHE TCXHUIECKUX PCIICHUH € LENBI0 HAHO0Iee MOTHOTO HCIOb30BAHMSI pecypcos [IJIMC. Mac-



mtadHpoBaHKE CUCTEM.
Pazzen 2. CxeMOTEXHHYECKOE MPOSKTHPOBAHUE 3IEKTPOHHBIX CPECTB HA OCHOBE A3BIKOB OIUCA-

HUS annapaTypsl
1

Tema 2.1 Ocnosbl a3pika VHDL, co3nanune moaynei

3ajiaHne TONOJOTHYECKUX U BpeMeHHbIX orpannuenuil. Peamnsamus va VHDL ocHOBHBIX y3710B
MHKPOTIPOIIECCOPHOro ycTpoiicTBa. [ToHATHE 0 CHHXPOHHBIX M aCHHXPOHHBIX cxemax. Kmaccupukarus
pecypcos ITJIMC. Bpemennble quarpaMmbl paboThl OCHOBHBIX HUGPOBBIX y3/10B. CO31aHHE aCHHXPOH-
HBIX ycTpolicts. Cosmanue peructpos. KoMmiekcHoe MpoeKTHpoBanue - pazpaboTtka npoctedurero AJIY.

Tema 2.2 MapiupyT npoekruposanus. Crpykrypa npoexra B IIJIMC

Ocnosuble ceenenus o [IJIMC Xilink, ocoGennoctu npoexkruposanus na VHDL B cpene ISE.
CAIIP ISE.

Tema 2.3 bazoBsie nmpoekThbl. [Ipoueccop kaK KOHEUHBIH aBTOMAT

Bri6op peructpoBoit Moaenn. OCHOBHLIE TepeMeHHbIe cocTosHUA. Onenka TpedyeMbIX pecypcoB
Ha OCHOBE aHaIM3a BRIOPAHHBIX IEepeMEHHbIX cocTossHus. [[MKI paboTel poueccopa ¢ aCHHXPOHHOH ma-
MATBIO KoMauI. [Ipolleccop Ha OCHOBE CHHXPOHHBIX pecypcoB. MHOIOTAKTHOE BBHIIOJIHEHHE KOMAHI.
Kongseiiepusanus. Bompocsl HCIOIB30BAHHA CHHXPOHHON MaMsITH 11 XpaHeHus Koda. Pasjenenue Ko-
MaH/Ibl Ha TAaKTBI: BEIOOpKA, IeKOAHpPOBaHNe, HcrolHeHe. OCHOBHBIE 3a/a4yH, pellaeMble [IPH CO3/1aHHH
KOHBEHEPH30BAHHOIO Ipoueccopa. YmpaBisiromui asromar. Jloruka nepexogoB M CTEK BO3BPATOB.
Cuapnoe 1 c1aboe KOAUpPOBaHHE.

Pa3zzen 3. OCHOBBI COBMECTHOH pa3palOTKH annapaTrHoro ¥ IpOrpaMMHOIO O00ECHEUEHHS 3JIEeK-
TPOHHBIX CPE/ICTB

Tema 3.1 SI3bIKK BEICOKOTO YpOBHs B omucanuu annaparypsl (Handel-C).

[IpMHIUIIEI COBMECTHOTO IPOEKTHPOBAHUS AlllIapaTyphbl U IPOrPaMMHOI0 00eceyeHns.

Tema 3.2 OcHoBHBIE NPUHLMIIEI pa3paboTKu accemOiepa

OcobenHoctu pa3padorku accemOiiepa sl IPOrPaMMHUPYEMBIX ITPOLECCOPOB.

Tema 3.3 PekomeHaluuu 110 NPUMEHEHHIO IIPOrPaMMHUPYEMBIX ITPOLECCOPOB

Homenknarypa nporpaMmmMupyeMbIx rporeccopoB. JlocToMHCTBA U HEIOCTATKH OT/E/IbHBIX THIIOB.
PexoMenaaiuy no npuMeHeHHIO.

3aKJo4eHue.

CO,ELG]J}KaHI/IG IPpaKTHYCCKUX 3aHATHH 0 TUCLHIIMHE

Tema 1. Cosganue 6azoBoro npoexra B CAIIP ISE (2 u.).

Tema 2. [lpoexruposanue HUU$POBLIX YCTPOHCTB ¢ HCIOJIB30BAHMEM SI3bIKA OIMCAHUS allllapaTypbl
VHDL. ludporeie y3as1 (2 u.).

Tema 3. IlpoextupoBanue HU(PPOBLIX YCTPOHCTB ¢ UCIONB30BAHUEM s3bIKaA OMMCAHMS allapaTyphbl
VHDL. (2 1.).

Tema 4. VYmnpasnsromue aBTOMaThl U MEKPOKOHTPOJUIEPDI (2 4.).

Tema 5. IIporpammuposanue [TJIMC Xilinx (2 4.).

Tema 6. IlpoexkrtupoBanue HHGPOBEIX YCTPOHCTB ¢ ucnons3oBanueM Mukpocxem CPLD (2 u.).

Tema 7. IlpoexTHpoBanue HHPPOBEIX YCTPOHCTB C HCMONB30BaHHEeM MHKpocxeM FPGA (2 ).

Tema 8. DyHKUMOHAIBHOE MOJIECTHPOBAHUE POEKTHPYEMBIX YCTPOHCTB (2 4.).

Tema 9. Onrumuszanus npouecca cunresa [TJIUC (2 u).

5. OBPA30OBATEJIBHBIE TEXHOJIOI'HU

B npenogaBaiii AUCHUIIIHHBI «Pacuet u IPOCKTHPOBAHKUEC JJICKTPOHHLBIX CXEM» HCIIOJIb3YIOTCSI

pasHooOpa3Hble 00pa30BATENIBLHBIC TEXHOJOMHH KaK TPAJULMOHHBIE, TAK U ¢ IIPHMEHEHHEM aKTHBHBIX W
HHTEPAKTUBHLIX METO/I0B 00yUueHHsI.

AKTHBHBIE H HHTEPAKTHBHBIC METOABI O0YUCHHUS:
- UnTepaktusnas nexuust (tema Ne 1..2);

- I'pynnosas quckyccus (tema Ne2.1, 2.3);

- Pasbop xonkperHbix cutyanuii (Tema Ne3).



6. OHUEHOYHBLIE CPEACTBA JJISI TEKYIEIO KOHTPOJISI YCIIEBAEMOCTM,
MMPOMEKYTOUYHON ATTECTALIMH 110 UTOT'AM OCBOEHUSI AU CLATIIAHBI
U YYEBHO-METOAUYECKOE OBECIIEYEHHE CAMOCTOSTEJbHON PABOTBI
CTYAEHTOB

PeiiTHur-KouTpo.b 1

1. Knaccuuxaums muxpocxem. Knaccuduxauus CBUC. 3agauu 1poeKTHpPOBaHUS
MHKPOCXEM C MCIOJIB30BAHUEM COBPEMEHHBIX TeXHOJIOTHIA.

2. bazosbie MmaTpuunble kpuctawibl. Kiaccuduranus. [lapameTps.

3. Ocobennoctu npoextuposanust BUC. Kinaccudukaius MeTo10B IPOEKTHPOBAHHUSI.
4. Otansl npoektuposanus BUC: cxemoTeXxHHYeCKHi, (PYHKIMOHATLHO JOTHYECKHUI,
(DU3MKO-TOMOIOTHYECKHIA.

5. OcHOBHbBIE @IropuTMbl HavayibHOro pasmenienuss bBUC: nociaenosarebHOr0 pazme-
LICHHS 110 CBS3HOCTH,  JHUXOTOMHYECKOr0  JEJIEHHS (MeTOm ~ MHHHMAIbHBIX
CEUCHHIT).

0. OcHoBHEIE METO/IBI aBTOMaTH4eCKOH Tpaccuposku MabHC.

78 TeXHONMOrnM BOCXOAAIIEro M HUCXOSUIETO TPOEKTHPOBAHMUS.

PeiiTunr-xonrpous 2

8. [Tpoexrtuposanue [TJIMC Ha ocHOBE A3LIKOB OMUCAHHS aNIAPATHEIX CPEJICTB.

9. Tunel u kpaTkas xapakrepuctuka szpikos HDL,

10. Ocuosel a3eika VHDL.

11.  IIporpammusie cpeactra dupmer Xilinx aust npoexruposanus [TJIUC.

12. O6o0mennsit MapmpyT npoexriuposanus ITJIAC pupmer Xilinx.

13.  Cospmanme MOJyJIeH HCXOMHOrO OMHCAHMS MPOEKTHpyeMoro ycrpoicrsa B CAITP
WebPACK ISE.

14. Cuntes npoektoB B CAITP WebPACK ISE.

15, Pasmemenne u tpaccuposka npoexros B CATTP WebPACK ISE.
16. Monenupopanue nudpossix yerpoiicts 8 CAITP WebPACK ISE.
14 ITporpammuposanue [TJIMC 8 CAITP WebPACK ISE.

PeiiTuHr-KoHTpOIBL 3

18. [IpoexTupoBanue Ha ocHOBe C/C++ 1 APYTHX A3BIKOB.

19; lIpoexkTupoBanue YCTPOMCTB CO BCTPOEHHBIMH AaNNapaTHBIMH MHKpPOIPOLEC-
COPHBIMH s1/IPaMH.

20.  TlpoexTHpoBaHHE yCTPOHCTB C IPOrPAMMHBIME MHKPOIIPOLECCOPHBIMHU SIPAMH.

i OTcreKHBaHKE COCTOSIHUSA BHYTPEHHUX ToueK cxeMbl B IIJIHC.

22. OO6nacTu npuMeHeHUs 3aKka3HbIx MuEKpocxeM U [TJIMC.

23.  Cpencrsa momenuposanus [TJIUC.

24. Cpenctea norudeckoro u ¢pusuueckoro cunresa ITJINC.

25; Cpenctra Bepudukanuu [TJIHC.

CamocmoamensvHaa padoma cmyoeHmos

CamocTosrenbaas paboTa CTYACHTOB BKIOYAET 3aKPEIUICHHE TEOPETHIECKOrO MaTePHaNa  TOJI-
FOTOBKY K BBIIIOJHEHUIO 1a00paTOpHbIX padoT. OcHOBA CaMOCTOSTENBHOM PabOThI - H3yUeHHE THTEPATy-
pBI ¥ padoTa ¢ KOHCTEKTOM JeKUnH. TToBEIIeHHI0 3 PEeKTHBHOCTH CaMOCTOATENBHO PaboThl COCO0-
CTBYET CHCTEMAaTHYCCKOC MPOBEJICHUE KOHCYIBTAIMH 10 JIEKLIHOHHOMY KypCy H KYPCOBOMY MPOEKTHPO-
BAHHIO M Pa3IMYHbIE BU/Ibl TEKYLIET0 KOHTPOJIS 3HAHUIA.

KonTpons ocBoeHuns mMarepuana U BBIIONHCHHs CAMOCTOSTENLHONH pabOTEI MPOBOAMTCS HPH J10-
[yCKe U 3a1uTe 1abopaTOPHEIX paboT H Ha KOHCYIILTAIHSX.

[Iepedens TeM KypcoBBIX paboT [0 AUCLHUIITIHHE

1. CxemOTeXHHYECKOE NPOCKTHPOBAHKE M IPOTPAMMHAS PEATH3AIMS CXEMBbI YIPABICHIS poboTom-
HBUIECOCOM.

2. CXeMOTeXHHYECKOEe HMPOSKTHPOBAHHE M IPOrpaMMHAs PEAH3allis CXEMEL VIPABICHHS YCTPOH-



CTBOM JKH3HEO0OEeCTIeUeH s aKBAPHYMHBIX PBIGOK.
CXeMOTeXHHYECKOE ITPOEKTHPOBAHHE U IPOrpaMMHas pealM3alusl CXeMbl YIIPABICHHA YCTPOi-
CTBOM JKH3HEODECIIEYEH NI KOMHATHEIX PACTEHMI.
CXeMOTEXHHYECKOE POEKTHPOBAHUE H [IpOrpaMMHast peajlu3alus CXeMbl YIIPABICHHSA YCTPOii-
CTBOM « Y MHBIH JI0M».
CXeMOTeXHHYECKOE IIPOEKTHPOBAHHE 1 IPOrpaMMHasl peau3alus CXeMbl YIpaB/IeHHUs YCTpOii-
cTBOM «Benoxkommnbrorepy.
CXeMOTEXHHYECKOE POEKTHPOBAHME 1 pOrpaMMHast pealu3als CXeMBI YIIPaBICHHS yCTPOii-
CTBOM I1peo0Opa3oBaHus CHTHAJIOB,
CxemoTexHnueckoe HMPOCKTHPOBAHUE U NIPOrpaMMHas Peau3alHsl CXeMbl YIPABICHHS YCTpOii-
CTBOM SJICKTPOHHOT'O TECTHPOBAHMS KOMIIOHEHTOB.
CxemMoTexHHUeCKOe MPOCKTUPOBAHHUE W MPOTPAMMHAS PEATH3ALHS CXEMBI YIIPABIICHHS YCTPOii-
CTBOM pa3OpaKkoBKH KOMIIOHEHTOB.
CXeMOTeXHHYECKOE NPOeKTHPOBAHHE 1 TIPOrpaMMHAs peau3allisi CXeMBbl YIPaBICHUs YCTPOii-
CTBOM «DJIEKTPOHHBII KOMOBBI 3aMOKY.
10. CXeMOTeXHHYeCKoe NIPOEKTHPOBAHUE H NpOrpaMMHasi peau3alusl CXEeMbl yNpaBieHHs
YCTpOHCTBOM «CHIHANIN3aTOP TIOKIEBKMY.

Bonpocut ona konmpona camocmonmensroii pavomor cmyoenmos
110 OMOCTLHBIM Pa30enam OUCHURAUIHbI

Crpykrypa 6azoBpix sueek ITJIUC.,

Knacenduranns I[TJTUC.

CucreMe! Ha KpucTae.

OOmas xapakrepucruka [TJTUC ¢upmor Xilinx.

Ocrosneble cemelictsa [TJIMC CPLD (upmer Xilinx.

Ocnopnble cemeiictra [TJIMC FPGA (bupmer Xilinx.,

JMHAMIYECKH PeKOH(HTYpHpYeMbIE CHCTEMBL

FPNA - nmporpaMmupyeMbiit moss30Baresiem MacCHUB y3JIOB.

Texuonorus picoArray xomnanun picoChip.

0. TexHomoOrus ananTHBHBIX BEIYHCIHTENLHEIX MaluH KoMmranuu QuickSilver.,

O (b 6 (B

— 0 %0

BOI][)OC!)I TSI IIOATOTOBKH K IK3aAMEHY

l. Knacenpukanns muxpocxem. Knacendukaa CBUC. 3anaun IIPOCKTHPOBAHUS MHKPO-
CXCM C HCIIOJIL30BAHUEM COBPEMEHHBIX TEXHOJIOTHII,

2; basosele Marprymble kpucTamib. Knacenpuxanms. [lapamerpor.

3. Ocobennoctr npoextuposanus BUC. Kiacengukamus meronos IPOEKTHPOBAHUS.

4, OTanel npoekTHpoBanus BUC: CXCMOTEXHUYECKUH, (DYHKIHOHANBHO TOrHYECKuUii, ¢buzn-
KO-TOIOJIOTHYECKHI,

3 OCHOBHEIE aIrOPUTMBI HAYATBHOTO pasmewenus bHC: nocnenosarensHoro pasmerenus
1o CBA3HOCTH,  AMXOTOMHUYECKOI'O  JieJIeHus (METO/1 MUHMMAIIBHbIX CeUeHHiT).

6. OCHOBHEIE METO 1Bl ABTOMATHYECKO] TpaccupoBku MabHC.

A Texuonorun Bocxosmero u HucxogsIEro [POEKTHPOBAHMS.

8. Crpykrypa 6a30Bbix sueex ITJTHC.
9 Knacendukauns ITJINC,

10. Cucrems! Ha kpucTae.
11, IIpoextuposanne ITJTUC Ha ocHOBe 1361KOB OITHCAHUS ANIapaTHBIX CPEICTB.
12, Tuner u kparkas XapaKTepuCTHKa A3b1KoB HDL..

tal OcnoBsl si3bika VHDL,

14. OO0was xapaxrepucruxa [TJTC (bupmer Xilinx,

15. Ocnoensle cemeiictsa [TJIMC CPLD Gupmer Xilinx.

16. OcnosHble cemeiictsa [IJIMC FPGA ¢upmbr Xilinx.

I7." Tlporpammusle cpencrtsa tupmer Xilinx ans npoextuposanus [IIUC.
18, O6obuiennbIit MapuipyT npoexktuposanus IIJIMC ¢pupmer Xilinx.

1.5, Cosnanue mMoyneit HCXOMHOTO OmHCAHIS HpoeKTUpYyemoro ycrpoiictea B CATIP
WebPACK ISE.



20.
21.
22,
23.
24,
25,

Cunres npoexros B CAIIP WebPACK ISE.

Pasmernenue u Tpaccuposka npoektos B CAITP WebPACK ISE.

Monenuposanne nudpossix yerpoiicts 8 CAITP WebPACK ISE.

[Iporpammuposanue [TJIUC 8 CATIP WebPACK ISE.

[Ipoextuposanne Ha ocHose C/C++ 1 APYTHX S3BIKOB.

[Ipoextuposanue YCTPOHCTB €O BCTPOCHHBIMH ANapaTHBIMH MHKPOIIPOLIECCOPHBIMHU

AJPAMH.

26.
27,
28.
29.
30.
31
32,
33.
34.
33,
36.

[IpoexripoBanue ycTpolcTB ¢ mPOrpaMMHBIMU MUKPOTIPOLIECCOPHBIMH SIPAMH.
OtcyieskHBaHHe COCTOSHHUS BHYTPEHHUX ToueK cXembl B [IJIUAC.

O6nactu npuMeHeHus 3aKasHbIX MuKpocxeM u [THC.

Cpencrea Monenuposanus ITJIUC.,

Cpencrpa norudeckoro u $pusudeckoro cuntesa [IJIMC.

Cpencra Bepudukauu [TJINUC.

JIMHAMHYECKH PeKOH(UIYPHPYEMbIE CHCTEMBL

FPNA - mporpamMupyeMelii nonbs3oBaTesieM Maccun Y3JIOB.

Texnonorus picoArray kommanuu picoChip.

Texnonorus ananTHBHEIX BEIYUCIUTENBHBIX MALIMH KOMIAHHH QuickSilver,
[Tepcnextussl passutus [TJIUC.

DOH[I OLEHOYHBIX CPEJICTE IS TIPOBEICHUS ATTECTALUH YPOBHS C(pOPMHUPOBAHHOCTH KOMIIETEHIIHI 00Y-
HAIOIIHXCA 110 IMCUUIUTHHE «Pacyer 1 NpoeKTHPOBAHKE HJIEKTPOHHBIX CXeM» 0(OPMIISETCS OTAETBHBIM

JOKYMEHTOM.



7. VUEBHO-METOJUYECKOE H UH®OPMAIIMOHHOE OGECIIEYEHHUE

JUCHHUTIIIMHBI
7.1. Kuuroodecne4eHHOCTH

KHUT'OOBECITEYHEHHOCTD

HaunveHoBaHue JTUTEPaTyphI: Konu4ecTso sK3em-
lomus- | nnapos usnanuii B

aBTOP, HA3BAHHE, BUJT U3AHHS, s Sufatins BTV b Hajuuue B 2l1ekTpoHHoMH 010I10-

HU3/1aTeILCTBO Texe Bal'V
COOTBETCTBHH C e

OI'oC BO

OcHoBHast uTepaTypa

1. MuKponpoueccopHele CH- 2012 http://www.studentlibrary.ru/book/
cTeMbl [D1eKTPOHHBI pecypc] ISBN5732505164.html

YuebHoe mnocobue st By30B/
E.K. Anexkcanapos, P.H. I'py-
meunkuit, M.C. KynpusHos,
O.E. Maprbisos, .M. Ilangu-
nor, T.B. Pemuzernu, 10.C. Ta-
tapunos, E.Il. Yrpiomos, 1.H.
[larypun; Ilox obw. pea. . B.
[Tyzankosa. - CIIG. : IMomutex-
HHMKa

2. Kocmuueckasl »JIEKTpPOHHKA. 2015 http://www.studentlibrary.ru/book/
B 2-x xuurax. Kuura 1 [9nex- ISBN9785948363981.html
TpouHblt pecypc] / bBenoye
A.M., Cononyxa B.A., llIsenos
C.B. - M. : Texnocdepa.

3. DIJeKTpOHHBIE YCTpPOMCTRBa, 2013 http://www.studentlibrary.ru/book/
YUPABJISIEMbIE  KOMIIBIOTEPAMHU, ISBN9785940749585.htm]

U HE TOJIBKO [DIeKTpOHHBIH pe-
cypc] / Kamkapos A.IL. - M. :

HMK Tlpecc

JlononHuTenpHas NUTEpaTypa
1. DnekrpoHuka [DIeKTPOHHBIH 2013 http://www.studentlibrary.ru/book/
pecype] : Yuebuoe nocoGue ns ISBN9785991203449.html

By30B / CokosioB C.B., Turos
EB. - M. : T'opayast nuHuS -

Tenexom.
2. PapuonoOurenbckue KOH- 2011 http://www.studentlibrary.ru/book/
CTPYKIHH Ha PIC- ISBN5980032509.html

MHKPOKOHTpPOJIJICpax. Kunra 3

[DnexTponnsiii pecypc] / 3aen
H.M. - M. : COJIOH-ITPECC.

3. Camoy4uTenb Mo MHKpOIpPO- 2007 http://www.studentlibrary.ru/book/
LIECCOPHOH  TeXHUKe [DJex- ISBN9785943871900.html
TpoHHBIH pecype] / A. B. benos.
- 2-e u3g, nepepab. W jom. -
CII6. : Hayka u TexHuKa.

7.2. llepuonyeckue H3IAHHSA

I. Hayuno-npaxtuueckuii )xypHan « BexTop BEICOKUX TexXHOJOrHiY, yupeauteas Q0O [lpeanpu-
atue Ocrek, r. Mockea. becruiaTHas nmoAnucka Ha caiite www.ostec-press.ru

2. I1pon3BOACTBEHHO-NIPAKTHHECKHIT )KypHaN «COBpeMeHHas SIeKTpoHnKa», U3n-so «CTA-
I[Tpecer, r. Mockea. becrnaTHas noAnucka Ans ClEUHATHCTOB HA www.soel.ru

3. losepxHocTHell MoHTax. MHbOpMaunoHHslii Glonnetens. 3A0 [peanpusrtue OcTek, T.
Mocksa. becnnatHas noanucka Ha caiite www.ostec-press.ru

4. MudopMalHOHHO-TeXHHIECKHUIT KypHan «HoBocTH snekTpoHukmy. Yupemutens 000
«KOMII2]I», r. MockBa, DNeKTpOHHAs NMojANMcKa Ha www.compeljornal.ru




5. Ilpou3BoaCTBEHHO-NPAKTHYECKHIT sKypHAT «COBpeMeHHbIE TEXHOIOMHH aBTOMATH3ALNMY, 4
Beinycka B roa, HMspatensctso «CTA-ITpecey, r. Mocksa.
Copepicanna BbIIYCKOB M NOANKMCKA JOCTYIIHBI 10 aIpecy: Www.cta.ru

7.3. Uutepuer-pecypcbl

1. MnopManuoHHO-aHATUTHUECKHI LEHTP COBPEMEHHOI 3JIeKTPOHUKH (C NOANNCKOH HA HOBOCTH)
http://www.sovel.org/

2. HosocTHoll 1 ananuTuyeckuii nopran « Bpems 3iekTpoHuki» (¢ NOAMMCKOI Ha HOBOCTH)
http://www.russianelectronics.ru/leader-r/

3. ®enepanbhblii nopran: Ennxoe okHo socTyna k o6pa3osatenbHeIM pecypcam. OGpaszoBanue B 061aCTH
TEXHHKH M TeXHONOruit. http://window.edu.ru/catalog/?p rubr=2.2.75

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHDBI

Jis peanusanun JaHHON JHCIMILIMHEL HMEIOTCA CHIENHANbHbIE TOMEIIEHHS! Ul IIPOBEICHHS 3a-
HATHH JTCKLIHUOHHOTO THIA; 3aHATHH IPAKTHYECKOrO THIIA, [PYNIIOBBIX U WHIMBHIYAIbHBIX KOHCYJIbTa-
[UH, TEKYLIEro KOHTPOJIS M TIPOMEXKYTOUHON aTTeCTallMy, a TAKKe IIOMEIIEHHS IS CaMOCTOSTebHOMN
padoThl, KypPCOBOTO TIPOEKTUPOBAHHS.

IIpakTHyecKHe 3aHSTHS IIPOBOJATCS B aytuTopuu 330-3.

ITepeuens nenonb3yemoro MUIEH3HOHHONO IPOrPAMMHOTO O0ECTICUEHH s H CTIEIHATH3HPOBAHHO-
ro obopynosanus: paboure CTaHIMH, YHHBEPCAIbHbIE MAKeTH! XilinX H COOTBETCTBYIOIIHE POrPAMMHOE
obecrnevenne Xilinx IDE. JIaGopaTopHbil mpakTukyMm ofecriedeH METOIHYECKHMMH YKa3aHUAMH, npe-
CTABJICHHBIMH HA 3JIEKTPOHHBIX HOCHTEJISIX.
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Padouyro nporpammy cocrasun: nouent B.B. Erpagon &,

Penensenr:

3amecTUTeNn IIAaBHOTO HEKEHEpPa 10 TI0AT0TOBKE MPOM3BOJICTRA - TJIABHBIA TEXHOJIOT
AO "Branumupcekuit 3aBox "Diekrponpubop”, M.K. 3aiinen

[Iporpamma pacemoTpena u ogoGpena Ha 3acenanuu kadeapsl BOCT
ITporoxon Ne 1 ot 30.08.2019 rona

3asenyromuit kadeapoii JI.T. Cymkosa

Pabouast nporpamma pacemorpeHa i 0100peHa Ha 3aceJaHuH Y9eGHO-METOIMUYECKOH KOMUCCHHY HAaIpag-
nenust 11.04.03 — "KoneTpynpoBaHue H TEXHOJIOTHS 2MEKTPOHHBIX CPe/ICTB"
ITporoxon Ne 1 ot 30.08.2019 rona

AT

IIpeacenarens kKoMuccHH K:—ﬁ JL.T. Cymxkosa

o
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Pabouas mporpamma 0100peHa Ha
ITpoTokoun 3aceamms Kaeaper No
3aBenyrommii kadenpoii

JUCT NEPEYTBEP/AEHMS
PABOYEN PO PAMMbI ANCLHMUITJIMHBI

y4eOHBIi 1o
oT roja

PaGouas nporpamma 0no00peHa Ha
[IpoTokon 3acenanus Kageapsl No
3aBenyromuit kadeapoit

Y4eOHbIi 1o
oT romga

Paboyast nporpamwma 0/100peHa Ha
[Ipotokon 3acenanus kaenprr No
3aBe1yromuii Kapeapoii

Y4eOHBIii roj
0T rojaa

PaGouas nporpamma omo0peHa Ha
[Tporokon 3acenanus ka(eaper No
3aBeyromuii kadenpoit

y4eOHBbIiT roj
oT rojaa

Pabouas nporpamma 0/100peHa Ha
[IpoTokon 3acenanus Kapeaper No
3aBenyrommii kadeapoii

YUeOHBIH roj
0T roaa




00pa3oBaTeNbHOM MporpaMMbl HallpaBaeHUs noarotoku: 11.04.0

JIMCT PETUCTPALIMY USMEHEHUIA
B pabouylo IporpamMmy JHCIHILIHHEL
PACYET U TIPOEKTUPOBAHMUE DJIEKTPOHHBIX CXEM

3 — «Konerpynposanne u texnonorus

SJICKTPOHHBIX CpeLCTB», HpO(l)HHB — «BpIcokue TEXHOJIOTHH B NPOCKTHPOBAHUH H [IpoOH3-
BOJCTBE 3JIEKTPOHHEIX CPEICTB»; YPOBEHBb BBICLIETO 06pal?»OBaHI/IHS MarucTparypa

Homep usmenenus

BreceHb! u3MeHenus B ua-
cTH/pasaeibl paGoyeii npo-
rpaMMBl

Hcnonuurens
DOHO

OcHoBanue (Homep 1
JaTa NMpoToKoJIa 3ace/1a-
HHS Kadeapol)

L

3aB.xadenpoii

[oonucy

DQHO




