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1. EJIA U 3AJAYN OCBOEHU A AU CHUITIJIMHbI

eabl0 OCBOeHHS] AMCUHMILIMHBI SBISIETCS TOATOTOBKAa OOYYAIOIIMXCS K PEIICHUIO 3a7a4y
poeCCHOHATILHON JIeATEIbHOCTH B 00JIaCTH MPUMEHEHMs IIPOrPaMMUPYEMOM JIOTUKH 10 HalpaBJe-
Huto noarotoBku 09.03.01 «MudopmaTtuka W BBIMHCIUTEIbHAs TEXHUKa» (IPOQMIb MOATOTOBKHU:
«IIporpammHoe oGecriedeHre CpeCTB BBIYMCIUTEIbHON TEXHUKU U aBTOMATH3MPOBAHHBIX CHCTEM))
MOCPENICTBOM OO€ecIieueHus 3TanoB (OPMHUPOBAHUS KOMIETeHIU, npeaycMoTpeHHbix ®I'OC u ycra-
HOBJICHHBIX MPOrpaMMoi OakajaBpuaTa Ha OCHOBE MPO(ECCHOHATIBHBIX CTAaHAAPTOB, B YACTH IpE-
CTaBJICHHBIX HIKE 3HAHWM, YMEHUN U HAaBBIKOB.

3agaun QMCOMIVIMHBI: W3YYUTh NOHSITUHWHBIN ammapar AUCLMILIMHBL, OCHOBHBIE TEOpETHYE-
CKHE TIOJIO)KEHHUS U METOJbl UCIOIb30BAaHUS IPOrPaMMHUPYEMOMN JIOTUKH TSl peanu3anuu o0padoTKu
JAHHBIX W YIPaBIIEHUS, O3HAKOMHUTHh OOYYAIOLIMXCS C COBPEMEHHBIMH pa3pabOTaHHBIMU Ui HUX
CAITIP, oco6eHHOCTSIMU TIPOSKTUPOBAHMS BHICOKOA((PEKTUBHBIX almapaTHBIX CPEJCTB MpUEMa, Tepe-
a4y 1 00paboTku nHGOpMaIu, chopMUpOBATh YMEHHUS U IPUBUTH HABBIKU MTPUMEHEHHS TEOpEeTHYe-
CKUX 3HAaHUH A7 pelieHus NpopecCuOoHaIbHbIX 3a/]au, TAKMX KaK MOJIEIMPOBAaHUE U pa3paboTKa CXeM
Ha ocHoBe [IJIMC, BcTpanBaHue UX B IPOrpaMMHO allllapaTHBIE CPEACTBA U CUCTEMBI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Hucnurmmmza « TeXHOI0rus IpOoeKTUPOBAHKS YCTPONCTB HA IIPOrpaMMUPYEMOM JIOTUKE» OTHO-
CHUTCSA K 4aCTH, HOpMUPYEMOH y4aCTHUKAMH 00pa30BaTEIbHBIX OTHOLICHUH.
Jlns u3ydeHus NaHHOW JMCUUIUIMHBI HEOOXOJMMBI 3HAHUS, YMEHUS U HaBBIKH, (OPMHUpPYEMBIE
MPEIIECTBYIOUIMMHU JUCHUIUIMHAME B TpaeKTopuH GpopmupoBanus komnerenunu [1K-5:
e DIJIEKTPOHUKA;
o (CXeMOTeXHHKa;
e  MuKpoOnpoLECCOPHBIE CUCTEMBI;

JlaHHOUW AUCHMILTUHA SIBIISIETCS 3aBepIIIarolIel B paMkax Tpaektopuu ¢popmuposanus [1K-5:
e MoaenupoBaHue.

Taroke AUCIUIUIMHA SBIsETCS QYHIAMEHTOM JUIs CIeayouux npaktuk u ['1A:
e [IpennumioMHa NpaKkTUKa
e TloaroToBka K 3alUTe U 3alIUTa BRITYCKHOW KBAIU(DUKAITMOHHOW PabOTHL.

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUITJIMHBI

OcBoeHue TUCIUILIMHBI HANIPaBJIeHO Ha (POPMHUPOBAHUE HIIEMEHTOB CIEAYIOIIUX KOMIIETCHIINN
B cooTBeTcTBUU ¢ ®PI'OC BO u OII BO no nanHoMy HarpaBieHHIO OATOTOBKU:

Ilepedyenn nuIaHNpyeMBbIX pPe3yJIbTATOB 00y4eHHs M0 JUCHUILINHE (MOAYJII0), COOTHECEH-
HBIX C HHAMKATOPAMM J0CTHKEHUs] KOMIIeTeHIN

KoMmnerennus NHauKaTopbl 10CTHKEHUSA KOM- Pe3yabTarsl 00yyeHus
neTeHu M
ITK-5. Cnoco6en | [1K-5.1 Criocoben pa3pabarpiBaTh | 3HACT:
pa3pabaTbIBaTh U | DJIEMEHTBI U CXEMBI allllapaTHOU pe- | - IPUHLUIBLI [IOCTPOCHUS JJIEKTpUYE-
HacTpamBaTh  THIIO- | aJIU3AI[UU AJITOPUTMOB. CKHX CXEM;
BBIC AJIEKTPOHHbBIE - (Qu3nMYecKue W DIEKTPUUYECKUE MO-
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CMOJTEHCK I

DNTTAAT]
"y

[V ET I

KoMnerenuus

NHaukaTopsbl J0CTHXKEHUS KOM-
neTeHnuii

PesynbTaTsl 00yyeHHs

CXEMBI, CXEMOTEXHH-
YCCKHUC y3JIBI, allria-
paTHOE M TPOTrPaMM-
HO€ 0OecIieueHre CH-
CTeM Ha  OCHOBE
MHUKPOIPOIIECCOPOB

JIETT OCHOBHBIX JIEKTPHYECKUX CXEM;
- OCHOBBI MPUHIIUIIOB CKBO3HOI'O IIPO-
CKTHPOBAHMSL.

- o0muMi MapupyT mpolecca MpoeK-
THUPOBAHUS, METO/ABI W ATAIbl MPOEK-

TUPOBaHUA

Vmeer:

- paboTaTh C TEXHUYECKOW TOKYMEH-
Taruen.

- HCIOJIb30BaTh (YHKIMOHAIHHBIE

BO3MOXKHOCTH U CIIOCOOBI IpHUMEHe-
HUSI TIPOTPAMMHBIX ITaKETOB CHCTEM
ABTOMATH3UPOBAHHOTO  MPOEKTUPO-
BaHMUS

Bnapgeer:

- HaBBIKAMH pa3pabOTKH CXEM CTaH-
JApTHBIX s4Yeek OuOIMoTeKk M (yHK-
IIMOHAJIbHBIX Y3JIOB;

- MpHeMaMHu TPOBEPKU (YHKINOHH-
POBaHHS STYEEK, CXEM H Y3JIOB;

- MpUEeMaMH HCCIIEIOBaHUS pabOThHI
CXEM W Y3JIOB Ha Pa3MuHYIO0 Harpys-
Ky U HM3MEPEHHEM BPEMEHHBIX Iapa-
METPOB pabOTHI.

I1K-5.2 Pa3zpabaThiBacT moBeaeHYIC-
CKOE OIMCaHue MOJEIIEH anmapar-
HBIX CPEJCTB Ha OCHOBE ITPOTPaAM-
MHUPYEMOMU JIOTUKHU

3Haer:

- OPUHIMIBI CKBO3HOTO MPOEKTUPO-
BaHMs YCTPOMCTB ammapaTHO pealu-
3YIOIIUX aITOPUTMBIL;

- S3BIKM TOBEICHYCCKOTO OIMCAHMS
IU(PPOBBIX KOMIOHEHTOB M JIOTHYE-
ckux ¢pynknuit VHDL u Verilog.
Vmeer:

- HCIIOJIB30BaTh CHUCTEMbl aBTOMATH-
3MPOBAHHOTO TPOSKTHPOBAHUS C HC-
nosi3oBanueM I1JIMC;

- TPOBOJUTH ONHCAHUE ammapaTHBIX
CPE/ICTB Ha MOBEICHUYECKOM SI3bIKE.
Bnaneer:

- HaBBIKaMU Pa3pabOTKU ammapaTHBIX
CPENICTB C UCIOIB30BAaHUEM BBICOKO-
YPOBHEBBIX SI3BIKOB IPOECKTUPOBAHUE
1 MOJICJTMPOBAHUS alllapaTHBIX
CPEJICTB.
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4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

CTpyKTYpa AUCUUIIUHBI:

Coveerp 8 Viroro 3a kype
N Hizexe Koutpo X yacon 1o | Hexen Koutpon uacos 3e Hexen Ka
HIPOM  Roero | Kowrakt | Jlek Jla6 Tip KPIT Cl Kontpors eaek OHTPOIE  [™Rocro | Komraxr | Jlek Jlab Tip KPIT CP Kontpors | Beero eae:

&

8 B1.B.JIB.03.02 k3 PIP 180 52 20 32 92 36 5 k3 PIP 180 52 20 32 120 36 5 15

Ha mporpawi-
pyevioii zorike

OBO3HAYEHMUAA:

Bujabl npoMe:kyTOUHO# aTTecTaluy (BUIBI KOHTPOJIS):
OK3 - DK3aMEH,;

3a0 - 3a4eT ¢ OLCHKOM;

3a — 3auer.

Buasbi pador:

KoHTakT. — KoHTaKkTHas paboTa 00yJaroOmUXCs C MPEToaBaTesieM;
JIek. — IeKIIMOHHBIC 3aHATHS,

JIa6.— nabopaTopHbie pabOTHI;

[Ip. — npakTHUeCKHE 3aHATHS;

KPII — kypcoBas pabota (KypCOBOM MPOEKT);

PI'P — pacuetHo-rpaduyeckas padora (pedepar);

CP — camocTosiTenpbHas paboTa CTYJICHTOB;

3.e.— 00beM JAUCIHILTUHBI B 3a4ETHBIX CIUHUIIAX.

Conep:xaHue TMCUMILIAHBI:

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COACPKAHHUE

1 JleximonHbIe 3aHATHS, KonudecTBo - 10 mo 2 gaca:

1.1. IIporpammupyemsle oruueckue cxembl. CPLD. FPGA.

1.2. BecrpauBaemsble cniernanuzupoBannbie 61oku B [IJINC.

1.3. SA3pixku HDL.

1.4. Cucremsl npoekTupoBanus U moaenuposanus Ha [TIJIMC.

1.5. OcHoBsl cuntakcuca VHDL.

1.6. MeToibl MOBEICHYECKOTO U CTPYKTYPHOIO onucaHus npoektoB Ha VHDL.
1.7. MonenupoBanue cuctem ¢ ucnoib3oBanuemM VHDL.

1.8. OcHoBwI cuHTaKcHuca Verilog.

1.9. MogenupoBaHue ycTpoIHCTB U cucteM B Verilog.

1.10. IlepcrieKTHBHBIE HAITPABIICHUS PA3BUTHUS M UCIIOJIb30BAaHUE MTPOTPAMMUPYEMOI JIOTHUKHU.

2 | JlabopaTopHble pabOThI, KOJIMYECTBO - 8 110 4 yaca.
2.1. Cucrema npoextupoBanus [IJIMC

2.2. VHDL npoexkT.

2.3. Verilog mpoext

2.4. KomOvHaIIMOHHBIE YCTPOUCTBA.

2.5 IIpoexTupoBanue UGPOBLIX ABTOMATOB

2.6. OnepaliluoHHOE YCTPOUCTBO.

2.7 Ouepenb KOMaH]I.

2.8. ITpoueccop

3 | PacuerHo-rpaduueckas paboTa.
IIpoekT ycTpoiicTBa ynpaBiIeHus 10 WHANBUYaTbHOMY 33IaHUIO.

4 | CamocTosiTenbHas paboTa CTyJCHTOB:
4.1. I[ToaroToBKa K 3aniuTe JIaOOpaTOPHBIX PabOT.
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Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

4.2. IloaroroBka K NPakKTUUYECKUM 3aHITHSIM.

4.2. CaMOCTOATEIbHOE N3YYEHHE TEOPETUUECKUX MATEPHAJIOB MO CJIETYIOIIMM BOIPOCAM.
Cospemennbie [IJIMC npousBoactea komnanuii Altera, Xilinx, Actel, Atmel, Lattice.
bubnuorexu nu moxynun VHDL.

bubmuorexu u mogynu Verilog.

Cuctema npoektupoBanus Quartus pupmer Altera..

Crtpykrypa, cocraB u BozmoxxkHocTu CAIIP Foundation ISE ¢pupmsr Xilinx

Bcerpoennsie B [IJIMC nponeccopsl.

Monenuposanue IIJIMC co BCTpoeHHBIMU IPOLIECCOPAMH.

Texkymuii KOHTPOJIb:
- MPOBEPKa KOHCIIEKTOB JICKIUI U TOTIOTHUTEIbHBIX TEOPETUYECKUX MaTEPHAJIOB;
- IPOBEPKa OTYETOB MO JTA0OPATOPHBIM padoTam;
- 3aIUTa JJa0OpaTOPHBIX padoT.

Pe3ynbraThl TEKyIero KOHTPOJsS (UKCHUPYIOTCS C HCIIOJIb30BAaHHEM TpPeXOalIbHONH CHCTEMBI
(0, 1, 2) mpu poBeICHUH KOHTPOJIBHBIX HEACNb M0 Tpaduky (rimana B TEYCHHE CEMECTPa, a TaKkKe
YUUTBIBAIOTCS TPENOAABATENIEeM IPU OCYHIECTBICHUM MPOMEXKYTOYHOW aTTeCTallud 1O HACTOSIICH
TUCIUIUINHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' MU

Tabnuna - O6pa3oBarenabHbIe TEXHOJIOTUH, UCTIOIb3YEMbIE TIPU PeaTu3alliy Pa3IMuHbIX BUIOB yueo-
HBIX 3aHSITUU MO TUCHUIIINHE

Ne | Buabl yueOHbIX 3aHATHH OoOpa3oBare/ibHbIE TEXHOJIOTUH
n/n
1 Jlexun Knaccuueckast (TpaguiimorHas, ”HGOpPMAaIIMOHHAS ) JTICKITHS.

HNurepaktuBHas aekuus (JEKUUSI-BU3YyaTH3ALN).
WNuTtepakTuBHas aeKuus (MpoOaeMHast JICKIIHS).

Jlexiusi, COCTaBICHHAsE HA OCHOBE PE3yJIbTaTOB HAYYHBIX HCCIIE-
JIOBAaHUW, B TOM YHCJIE C Y4ETOM PETHOHAIBHBIX OCOOCHHOCTEH
npoeCCUOHATILHON AEATENbHOCTH BBITYCKHUKOB M TOTPEOHO-
cTelt paboTomarenei.

NunuBuayanbHbIE ¥ TPYIIIOBBIE KOHCYIBTAIIUH 110 TUCIIUTIINHE.

2 JlaboparopHas paboTa TexHoMOrHsI BHITIOMHEHHUS TAa0OPATOPHBIX 3a/laHuil HHIWBUIY-
QJIBHO.

TexHomorust mpo6eMHOro 00y4eHus: Ha OCHOBE aHaJIM3a pe3yJib-
TaTOB J1ab0paTOPHOI pabOThI: HHAUBUAYAILHBIN OMPOC, MPEI-
CTaBIICHHE CTYJACHTOM Pe3yJIbTaTOB Ja00paTOPHON pabOTHI B
dbopme oTyera.

3 PacuerHo-rpaduueckas pa- | TexHonorust o0CyX1€HUSI HHIUBUAYAIHHO MOJYYCHHBIX PE3YIlb-
6orta TaToB ¢ (P OPMHUPOBAHUEM OIIEHOYHOTO 3aKJIFOUCHHUS
[Ipencranenue pesynbratoB PI'P B popme oTyera.

4 CamocrositenbHas pabora NuadopmMannoHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH (JOCTYN K
cryaenTtoB (BHeayautopHas) | QUOC ¢unmana, k ObC ¢unmana, goctyn Kk MHOOpMAIMOHHO-
METOIMYECKIM MaTepuaaM Io JUCIUIIINHE).

6
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Ne | Buabl y4eOHBIX 3aHATHI Oo0pa3zoBare/ibHbIC TEXHOJIOTHH
n/n
5 KonTtpons (mpomexxyrounas | OTBeT o Ouery.

aTTECTAIUs: YK3aMEH )

6. OLEHOYHBIE MATEPHAJIBI 11 TEKYLIETO KOHTPOJIS U
IMMPOMEKYTOYHOM ATTECTAIIAN — JUIA OLIEHKY KAYECTBA OCBOEHUSA
TV CHATIIAHBI

K npomexxyToyHON aTTecTall CTYACHTOB IO AMCLUUIIMHE MOTYT MPHUBJIEKATHCS MpPE/CTaBU-

Tenu paboTonaTeneil, mpenogaBaTey MocAeAYONIMX TUCIHUIUINH, 3aBeAyIONHe KadeapamH.

OHCHKa KadyeCcTBa OCBOCHHA AUCHHUIIIIMHBI BKIHOYACT KakK TCKYI_HI/Iﬁ KOHTPOJIb YCIIEBAEMOCTH,

TaK ¥ MPOMEXYTOUHYIO aTTECTALHUIO.

A

[\NO T NS T NG T N T NG Y Sy U U U Gy W Gy G G U G W G W G S Vs

25.
26.
27.
28.

29

OI_IGHO‘-IHBIC CpcaAcCTBA TCKYILICTO KOHTPOJIA YCIICBACMOCTH:

Bomnpocs! 11 3anmThl 1a00paTOPHBIX padoT
[Tepeuncnure ocHOBHBIE KOMIOHEHTHI cucTeMbl MAX+PLUS I1.
OOBsicHUTE TOPSIOK CO3JJaHUS MOJICJIM HA OCHOBAaHMH BPEMEHHBIX TUATrPaMM.
OOBsicCHUTE TTOPSIIOK CO3/IAaHUS MOJIETH B (hOPME CXEMBI.
Kakue onepannonsslie 6J10kH BXOJAT B cocTaB kommuisitopa MAX+PLUS 1L
Kak npoBeputh npaBMIbHOCTh (PYHKIIMOHUPOBAHUS MOJIEIH.
ITosicHuTE OCHOBHBIE OIIEPALIMU IIPU CO3JAHUH TECT BPEMEHHBIX JUarpamm.
Kak co3nate cOMBOJI MOZENH AJIs UCIIOJB30BAHUS €€ B rpaueckoM peIaKkTope.
Kakue IIJIMC MoryT ucnonb3oBaThCs pu MoaenupoBanuu B cpene MAX+PLUS
Kakyro ctpykrypy umeer VHDL onucanue 351eKTpoHHON MOaenn?
. Kakue xnaccel 00bexToB noguep:xkuaer VHDL?
. Kakue onepatopsl ucnons3ytorcsd B VHDL onucanusx moaeneit?
. Ilepeuncnure mpoOIEeMHO-OPUEHTUPOBAHHBIE KOMITOHEHTHI si3bika VHDL.
. B xako#i popme oOwsaBisiercst mpoekt B VHDL?
. Kakoii Buz umeer onucanue apxutektypsl npoekra B VHDL?
. Uro Takoe 6mbmmoTeku npoekra? Kak o0bsaBisiercst koHburypanus npoekra B VHDL?
. Kak o0bsBisiroTcst koHcTanTel B VHDL?
. Kak ucnons3yrorcst nepemennbix B VHDL?
. Yro Takoe curnainsl B onucanusix VHDL?
Kak 3agaercs monenbHoe Bpemsa B VHDL?
. Kak opopmisercsa npoekt Ha Verilog?
. Kakoit Bug umeror moaynu Ha si3eike Verilog?
. Kak peanusyrorcs aBromartsl Ha si3bike Verilog?
. [IpencraBuTh onucanue apXUTEKTYpbl aCHHXPOHHOTO D-Tpurrepa.
. IIpencraBuTh onucaHue apXUTEKTYpbl CHHXPOHHOIO D-Tpurrepa co BXxogamu ycTaHOBKHU B ‘0’
u‘l’.
IIpencraBuTh onMcaHue apXUTEKTYPhl PETUCTPA CABUTA.
[IpencraBuTh onucanue apXUTEKTYPhl PETUCTPA CABUTA C MapasieIbHON 3aMUChIO.
Kak o rpa¢y nepexoos Beimonauts VHDL onucanue nocienoBaTenbHOCTHON CXEMBI.
OOBSCHUTH CHHTAKCHC HCIIOIB30BaHMs orepaTopa BeiOopa CASE B mocienoBaTeIbHOCTHBIX
CXEMax.
. Kak onucarb TakTupoBaHue epeMeHHOM Mo (POHTY TAKTOBOTO CUTHAIIA.

7
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30. Kak npoBepuTh npaBUIbHOCTH paboThl peanu3oBanHoro Ha [IJIMC aBromara?

31. KakuM 006pa3oM UCTIONB3YIOTCS OMOIMOTEUHbIE KOMITIOHEHTHI B POEKTE?

32. Ot 4yero 3aBUCUT YMCJIO BBINOIHAEMBIX ONEPAllMOHHBIM YCTPOMCTBOM KOMaHA?

33. Kak noBBICHTH OBICTPOJICHCTBHE ONIEPAIIMIOHHOTO YCTpOcTBA?

34. 1511 4ero B ONEPAIMOHHOM yCTpOiCcTBE (hOPMUPYIOTCS (pr1aru COCTOSHUSA?

35. Kak ofecneunBaercsi CHHXPOHHU3ALUs MOCTYIUIEHUS M CUMTHIBAHMS KOMaHJ B Ouepequ Ko-
MaHz?

36. Kakyro CTpyKTypy MOKET UMETh YCTPONCTBO YIIPABICHUS O4ePEIblo KOMaH 1?7

37. Kak nomxkHa ObITh coriacoBaHa paboTa ouepeu KOMaH/ ¢ OTIepalliOHHBIM YCTPOHCTBOM?

dopmMa NpOMEKYTOYHON aTTECTALUU 110 HACTOSIIEH TUCIMUILINHE — IK3AMEH.
O1ieHOYHBIE CPEICTBA 1JISI TPOMEXKYTOUYHOM aTTECTAIlUU:
[TpumMepbl BOIPOCOB K AK3aMEHY MO AUCHUTUINHE
Monenu nporpaMMHpPYEMbIX YCTPOICTB U CPEICTB YIPABICHUSI.
Metoab! 1 ciocoOBI peau3auyi IPOrpaMMUPYEMBIX alMapaTHBIX CPEICTB.
[IporpamMmMupyeMble HHTErpajbHbIE CXEMBI. DlIeMeHTHas 6a3a.
ApPXUTEKTYpbI IPOrpaMMHUPYEMBbIX JIoTndeckux HHTerpanbHbix cxem (IIJIMC) Knaccudukarms.
[Tporpammupyemsie norudeckue Matpuiibl (IIJIM — PLA). TIporpammupyemMast MaTpuyHas J0THKA
(PAL). ITporpammupyemsiit torundeckuii aBToMat (PLS). Ctpykrypa makposueek. [TJIMC Gnounoit
CTPYKTYpBHI.
Berpoennbie yHKIIMOHAIBHBIE OJIOKH: MTPOLIECCOP, TaMATh, KOHTPOJLIEP U Jp.
Martpuunsie [TJIMC ¢upmer XILINX.
Marpuunsie IINIUC ¢pupmbr ALTERA.
Martpuunsie [TJIUC pupmer ATMEL.
0. ITporpammupoBanue u pekorurypuposanue [IJIMNC. 3arpyska B [IJIMC ¢daiina konpurypamuu us3
ROM. Kondurypuposanue [TJIMC B crannapte JTAG.
11. SI3pIkK onMCcaHUs U IPOSKTHUPOBAHUS AlIapaTHBIX CPEJICTB.
12. VHDL. Ctpykrypa moaenu. Tunsl nanubsix. Onepatopsl. [IpodieMHO-0OpHeHTHPOBAHHBIE KOMIIO-
HEHTBI.
13. Crpykrypa Verilog monenu. Tunsl nanubsix. OnepaTtopsl. [Ipo6iieMHO-OpUEHTHPOBAHHBIE KOMITO-
HEHTBI.
14. TunoBeie Moaenu GyHKIIMOHATBHBIX y3710B HAa VHDL u Verilog
15. IIporpammuoe obecnieuenue npoektupoBanue Ha [IJIMC pupmsr ALTERA.
16. [Iporpammuoe o6ecrneuenue nmpoektupoBanue Ha [IJIMC dupmbr XILINX.
17. Ilporpammuoe obecnieuenue npoekrupoBanue Ha [IJIMC ¢pupmer ATMEL.
18. IIpoekTupoBaHre MPOrpaMMHUPYEMBIX AIMAPATHBIX CPEJCTB C YYETOM TECTUPOBAHUS.

Nk W=

=0 e

[Ipumep npakTUYECKUX 3aJaHUI, BRIHOCUMBIX Ha 3a4€T, 111 IPOBEPKU NPAKTUYECKUX YMEHUN U
HAaBBIKOB CTYACHTOB 110 JUCLUILINHE
1. Co3naiiTe u IPOMOACIIUPYHUTE CXEMY ONEPALIMOHHOTO YCTPOUCTBA
2. CopoekTupyiTe aBTOMAaT YIpPaBJICHUS OYEPEIbI0 KOMAaHA M ONEPallOHHBIM
YCTPONCTBOM
3. PaccumTaiiTe MakCHMaJbHYIO 4acTOTy IEPEKJIIOUEHHUS OINEPAllMOHHOIO YCTPOM-
CTBA U NOATBEPJIUTE €€ MOJACINPOBAHUEM.

B dunumane ucnonp3yercs cucteMa ¢ TPaAUIIMOHHON IIKAJION OIeHOK — "oTim4yHo", "Xoporio",
"yIOBIETBOPUTENHHO", "HEYJOBIETBOPUTENHHO", "3auTeH0", "He 3auTeHo" (Hanee - mATHOATUThHAS CH-
cTema).

[TpumeHsieMble KpUTEPUN OLEHUBAHUS MO AUCHUUIIIMHAM (B COOTBETCTBUHM C MHCTPYKTUBHBIM
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mucekMoM HIY MOU ot 14 mas 2012 roga Ne 1-23):

Ounenka Kpurepun oueHku pe3yjibTaToB
1o AUCHU- o0y4eHHUsI 0 AUCHHUILINHE
ILUIMHE

«OTIM4HO»/ | BeicTaBisercs oOyuaromemMycs, oOHapyKUBLIEMY BCECTOPOHHEE, CUCTEMAaTHYECKOe U

«3a4TEHO ri1y0OKO€ 3HaHNE MaTepUAIOB U3yYEHHOM TUCIMIUIMHBI, yMEHUE CBOOOIHO BBITOIHSATD

(oTnm4HO)»/ | 3a7aHuUs, IPEAYCMOTPEHHBIE IPOrPAMMOii, YCBOUBIIMI OCHOBHYIO M 3HAaKOMBIH € J10-

«3a4TEHO» NOJTHUTENBHOM JTUTEpaTypoil, peKOMEHIOBaHHOM paboueil mporpaMMol AUCHUTUINHBL;
IPOSIBUBIIEMY TBOPUYECKUE CIIOCOOHOCTH B TOHUMAaHWUHM, U3JI0KEHUH U UCIIOJIb30BaHUU
MaTepHajOB W3Y4YEHHOW AMCUUIUIMHBI, OE3YNpPEeYHO OTBETHBILEMY HE TOJILKO Ha BO-
npockl Ouiera, HO U Ha JIONOJIHUTENIbHBIE BOIPOCHI B paMKax paOouell mporpaMmsl
JUCLUIUIMHBL, IPaBUJIBLHO BBIIOJIHMBILIEMY IIPAKTHYECKOE 3aaHue. OLeHKa Mo IUCLu-
IUIMHE BBICTABIISIOTCS 00Y4aOLIEMYCs C yUETOM PE3yIbTaTOB TEKYLIETO KOHTPOJIS.
Komnerennuu, 3akpenia€HHble 3a AUCLUILUIMHON, C(OPMHUPOBAHBI HA YPOBHE — «ATa-
JIOHHBIW.

«Xopouoy»/ BrictraBnsercs o0yyaromemycs, OOHapyXHUBIIEMY MOJHOE 3HAHWE MaTepuaia U3yueH-

«3a4TEHO HOW JAMCLHIIIMHBI, YCIECIIHO BBIMOIHAIONIEMY IIPEAYCMOTPEHHBIC 3aJaHHs, YCBOUBIIC-

(xopor1o)»/ My OCHOBHYIO JIUTEpaTypy, PEKOMEHJOBAaHHYIO paboyeil MmporpaMMoi AUCHUIUINHBL;

«3a4TEHOY IIOKA3aBIIEMY CHCTEMAaTHYECKUM XapaKTep 3HAHWUU IO ITUCUUIUIMHE, OTBETUBIIEMY Ha
BCE BOINPOCHI OmiieTa, MPAaBUIIBHO BBIMOJHUBIIMN MPAKTUYECKOE 3aJaHHue, HO JOIY-
CTMBILMI IIPU 3TOM HENPUHLUUIHAIbHBIE OMNOKH. OLleHKa 110 AUCLUIUINHE BBICTABIIS-
IOTCS1 00y4JaroIeMycsi ¢ y4E€TOM pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS.
Komnerennuu, 3akperi€HHble 3a AUCHUILUIMHON, COPMHUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«ynoBIETBO- | BricTaBisiercs oOydaromemycsi, OOHapy>KUBLIEMY 3HAHME MaTepuana U3y4yeHHOH Tuc-

PUTEIBHOY/ [UIUTMHBI B 00beMe, HEOOXOJMMOM JUTsI TajbHeield yaeObl U MpeACTosIIed paboTh

«3a4TEHO 10 Mpo(eccuH, CHPABISIOMEMYCS C BBIIIOJIHEHUEM 33aJaHUH, 3HAKOMOMY C OCHOBHOM

(YymoBieTBo- | IUTEpaTypoi, peKOMEHJOBaHHOW paboueil mporpaMMoil AUCIUIUINHBL; TOMYCTUBIIEMY

PUTENIBHO)»/ | MOTPELIHOCTh B OTBETE HA TEOPETHUYECKUE BOIPOCH! M/WJIN MPHU BBITOJHEHUU MPAKTHU-

«3a4TCHO» YEeCKHX 3aJaHuif, HO oOsajaromeMy HEOOXOAMMBIMUA 3HAHUSAMH JJISl UX YCTPaHCHHS
10J PYKOBOJCTBOM IIpenojaBaTelis, MO0 HENPAaBUIbHO BBIIOIHMBIIEMY MpPAKTHYE-
CKO€ 3aJ]aHK€, HO 110 YKa3aHUIO MIPENOJaBaTelisl BHIIOJHUBLIEMY APYTHUE IPAKTHUECKHE
3aJJaHus U3 TOTO XK€ pa3ziena JUCLUIUINHBIL.
Komnerenmun, 3akperniéHable 3a AUCHUIUIMHON, c(hOpMUPOBAHBI HA YPOBHE — «I10PO-
TOBBIIY.

«HeynoBne- | BeicraBisercs oOydaroniemycsi, 0OHapyKMBILIEMY Cepbe3HbIE MPOOENbI B 3HAHUAX OC-

TBOPHUTEIIb- HOBHOTO MaTepHalla W3Y4CHHOM IUCLUIUIMHBI, TOIMYCTHUBUIEMY HNPUHIUINAIBHBIC

HO»/ HE 3a- OLIMOKY B BBIMIOJHEHUH 3a/1aHUI, HE OTBETUBIIIEMY Ha BCE BOIIPOCH Omiera u A0moJ-

YTCHO HUTEJIbHBIE BOIPOCHI M HENPABUJIBHO BHINOJIHUBIIEMY MIPAKTHUECKOE 3a/laHue (Hernpa-
BUJIbHOE BBINIOJIHEHUE TOJIBKO INPAKTUYECKOTO 3aJaHUsl HE SABIAETCA OIHO3HAYHOU
IPUYMHOM /1711 BBICTABJICHUS OLIEHKU «HEYJOBIETBOPUTEIbHO»). Kak mpaBuiio, oleHka
«HEYJIOBJIETBOPUTEIHHO CTABUTCS CTYAECHTaM, KOTOpble HE MOT'YT MPOAOJKUTH 00yUe-
HHUE 10 00pa3oBaTeIbHOM MporpamMme 0€3 AONOTHUTEIbHBIX 3aHATUH 110 COOTBETCTBY-
foiel aucuuruinHe. OLeHKa 1Mo AUCHUILTNHE BBICTABIISIOTCS 00ydJaloneMycs ¢ yuéToM
PE3yJIBTaTOB TEKYLIETO KOHTPOJIA.
Komnerenun Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIC 3a TUCIMIIMHOMN, HE chOopMHU-
pPOBaHBbI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JIUCHUIIJINHBI
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Y4yeOHoe 1 yueOHO-1a00paTOpHOE 000PYyI0BaAHHE

Jst npoBeaeHMs JTeKIMOHHBIX 3aHATHH HCIIONIb3yeTCsl yueOHast ay JUTOPHS AJis IPOBEICHUS
3aHSATUN CEMUHAPCKOI0 THUIA, TPYIIOBBIX U MHAWBUAYAIbHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS U
MMPOMEKYTOUYHOW aTTECTAllMK, OCHAIECHHAs CIHEIUaTu3UpPOBAHHON MeOeblo; JOCKOW ayIuTOPHOM;
JEMOHCTPAIIMOHHBIM O00OpYIOBAaHUEM: MEPCOHAIBHBIM KOMITBIOTEPOM (HOYTOYKOM); TMEPEHOCHBIM
(cTarmoHApHBIM) TPOEKTOPOM.

Jliisi mpoBeieHusl 3aHATHIL JIaGOPATOPHOr0 THIIA UCIIONB3YETCS yueOHas ayIuTOpuUs s Ja-
O0paTopHBIX PadOT, BBHIMOJIHAEMBIX B KOMIIBIOTEPHOM KJlacce, OCHAIllEHHAs ClIelnaIn3upOBaHHON Me-
0eIbIo; JTOCKON ayqUTOPHOM;, MEPCOHATBLHBIME KOMITBIOTEPAaMH, CBS3aHHBIMU JIOKAIBHON BBIYMCIH-
TEILHOMN CEThIO ¢ MoAKIIoUYeHHeM K ceTu MuTepretr u qocrynom B DUOC dunmana, ycTaHOBICHHBINA
CAIIP npoextupoBanus u moaenuposanus Ha [1IJINC.

Jdns camocTosiTeIbHON PadoThl 00YYAKIIMXCH 10 JUCUUIUIMHE UCHOJIB3YETCS MOMENIEHUE
IUISL CAMOCTOSITENIFHON paboThl 00YJaroImuXcs, OCHAILICHHOE CIEIHATU3UPOBAaHHON MeOeIbIo; JOCKOM
ayTUTOPHOM; MEepPCOHAIbHBIM KOMIIBIOTEPAMH C MOJAKIIOUYEHHEM K ceTH VIHTepHeT W JOCTylnoM B
SUOC dunmana.

IIporpammHoe obecnevyenue

[Ipu mpoBeeHNY JIEKIIMOHHBIX 3aHATHI MPeycCMaTpUBAeTCs UCTIOIb30BaHue makera Microsoft
Office (cuctema 11t MOATOTOBKHU U TIpOBeACHUS npe3eHTanuidi Microsoft Power Point).

[Ipn npoBeneHWH 1a0OPATOPHBIX Pa0OT CTYACHTAMHU MPEIyCMATPUBACTCS HCIOJIB30BaHUE
CAIIP ALTERA MAXII+ PLUS u TexcroBoro peaakropa Microsoft Word st opopmMieHus 0T4eTOB.

8. OBECIIEYEHHE OBPA30OBATEJIbHOI'O ITPOIECCA AJIA JINI]
C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA 1 UHBAJIM10OB

B xone peanu3zay TUCIUIUIMHBI UCIONB3YIOTCS CIEAYIONINE TOTOTHUTEIBHBIE METOIBI 00Y-
YCHHMSI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IMPOMEKYTOYHON aTTECTAIIMH OOYJArOIIMXCS B 3aBUCH-
MOCTH OT UX UHJIUBHIYaIbHBIX OCOOCHHOCTEH:

JUISL CJIENBIX U CJI200BHASIIIHAX:

- JeKIuU O0(QOPMIISIOTCS B BUJIE SJICKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIBIO0 KOMITBIO-
Tepa co CIEeNUATU3UPOBAHHBIM IIPOTPAMMHBIM 00eCIICUCHUEM;

- TUCHbMEHHBIC 3aJIaHUS BBITIOMHSIOTCS Ha KOMITBIOTEPE CO CIECHUATN3UPOBAHHBIM MPOrpaMM-
HBIM 00€CIIEYCHHEM, UJIH MOT'YT OBITh 3aMCHECHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCs MHAUBHUIyalIbHOE paBHOMEpHOE ocBerieHne He meree 300 JroKc;

- JIJIs1 BBITIOJTHCHMSI 3aIaHMsI P HEOOXOIUMOCTH MPEIOCTABIISACTCS YBEIIMYUBAIOIIEE YCTPOK-
CTBO; BO3MOXHO TaK)Ke MCIIOIh30BaHNE COOCTBEHHBIX YBEIIMYMBAIOIINX YCTPOKCTB;

- MUCbMEHHBIC 3aTaHUsT OPOPMIISIFOTCS] YBEITUUYCHHBIM IIPUPTOM;

- 3a4€T IPOBOJIUTCS B YCTHOU (hOpMe MM BBITIOIHSIETCS B MUCbMEHHOM (popMe Ha KOMIIBIOTEPE.

JJISI TJIYXUX H CJIA00CTbIIIAIIAX:

- IeKIUU OPOPMITSIFOTCS B BHJIE€ DJIIEKTPOHHOTO JOKYMEHTA;

- MUCbMEHHBIC 3a/TaHUS BBITIOJHSAIOTCS Ha KOMITbIOTEpE B TUCbMEHHOU (hopMme;

- 3a4€T MPOBOAMTCS B MUCHMEHHOUN (OopME Ha KOMITBIOTEpPE; BO3MOXKHO MPOBEACHUE B (hopme
TECTUPOBAHUSI.

JJIs1 JIMI[ ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTeIbHOIO annmapara:

- JeKIUU 0(OPMIISIOTCS B BHJIE JICKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIBI0 KOMITbIO-
Tepa Co CIeNHUaTN3UPOBAHHBIM MPOTPAMMHBIM 00eCTICUCHUEM;

- TUCHbMCHHBIC 3aJIaHUS BBITIOJHAIOTCS Ha KOMITBIOTEpPE CO CICIHATN3UPOBAHHBIM IIPOrpPaMM-
HBIM 00CCIICUCHHEM;
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- 3a4€T MPOBOJUTCSA B YCTHOH (pOpMe MM BBHIMOIHSAETCS B MUCbMEHHOU (OopMe Ha KOMIIbIOTE-
pe;

- HCTIOJNIB3YETCs CrennanbHas yuebnas ayauropus s aun ¢ JIOB3 — ayn. 106 rmaBHoro y4eo-
Horo kopiryca o ajgpecy 214013, r. CmoseHCK, DHepreTuuecKkuid mp-a, 1.1, 31aHiue SJHepreTud4ecKoro
WHCTUTYTa (OCHOBHOM KOPITYC).

[Tpu HeoOXOMMMOCTH MpeTyCMaTPUBACTCS YBEIHMUEHNE BPEMEHHU IS [TOITOTOBKH OTBETA.

[Iponenypa npoBeaeHHsI MPOMEKYTOUHONW aTTeCTALUMHU Al 00YYaIOLINXCsl YCTaHABIMBAETCS C
y4€TOM MX MHIMBUIYaTIbHBIX McUXodu3nueckux ocodeHHocTel. [IpomexxyTouHas artectaluus MOXKET
MIPOBOAMTHCS B HECKOJIBKO ATAIOB.

[Ipu mnpoBeneHnH MpoUEAYPHl OICHUBAHHS PE3yJAbTaToB OOy4YEHUsS MpeaycMaTpHUBaeTCs
UCTOJIb30BaHNE TEXHUYECKHX CPEACTB, HEOOXOMUMBIX B CBA3HM C WHAMBHUIYAJIbHBIMH OCOOCHHOCTSIMHU
oOyyJaromuxcsi. OTH CpelcTBa MOTYT OBITh IPENOCTABIEHBI (DPUIMATIOM, UM MOTYT HCIOJIb30BaThCA
COOCTBEHHBIEC TEXHHUUYECKUE CPEJICTBA.

[TpoBenenue mpoueaypsl OLEHUBAHUS PE3YIbTaTOB O0YUYEHHS JOIYCKAETCsl C UCIOIb30BaHUEM
JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

OOGecneunBaeTcs A0CTyNn K MH(OPMAIMOHHBIM M OHOJHOrpadguueckuM pecypcaM B CeTH
HuTepHeT 1715 Kaxa0r0 o0ydaromierocs B hopMax, aIaiTMPOBAHHBIX K OTPAHUYCHUSIM UX 3JJOPOBBS U
BOCHIpUATHS HH(OPMALIUU:

JJIS1 CJIeNbIX M CIa00BHISIIIUX:

- B IeYaTHOU (popMe yBEITMUYCHHBIM MIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

MJIsl TIYXHX U ¢J1200CabIIALHX:

- B Ie4aTtHou popme;

- B (hopMe 3JEKTPOHHOTO TJOKYMEHTA.

AJis1 00y4aloIMXCcsl ¢ HAPYIIEHUSIMH ONIOPHO-IBUIaTeJIbHOI0 annapara:

- B Ie4aTHoH ¢opme;

- B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

- B (hopme aynnodaiina.

9. VYYEBHO-METOJAYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
T CHATIIAHBI

OcHoBHas JMTEpaTypa.

1. Ilyxansckmii I'.1., HoBocenbueBa T.5. [IpoekTupoBanue nudpoBeIX yCTpoHCTB: YueOHOE
nocodbue. - CII6.: UzmarensctBo "Jlanmp", 2012. - 869 c¢. B DBC «Jlanb». Pexxum nocryma:
http://e.lanbook.com/view/book/68474/

2. bepuyn 10.B. SI3bik onmcanus snexkTpoHHO# anmaparypsl VHDL: yue6. mocobue - MK
M3p-eo MI'TY wum H.D. baymana, 2010. - 61. B DObC «Jlawb». Pexum nocryna:
http://e.lanbook.com/books/element.php?pll 1d=52394/

3. Tlonskos A.K. S3eiku VHDL u VERILOG B npoektupoBanuu mudpoBOi anmaparypsl Ha
[TJINC: yuebnoe nocobue / A.K. ITonskos. — M.: U3narensckuii jom MOU, 2012. — 220 c.

4. TlonsukoB A.B., TuxonoB B.A. Ilporpammupyemble anmapaTHbIE CpeACTBA.
Mertoanueckue ykazaHusi K JlaboparopHbsiM padoram. - Cmonenck: PUO ¢unuana FOYIIBO "MBU
(TY)" BT. C™monencke, 2008 1. - 16 c.

JlononmHuUTENbHAS JIUTEPATYPA.
1. ConosneB B.B. OcHOBHI s3bIKa poeKTHPOBaHUs U (PpoBoit anmapatypsl Verilog. — M.:
lNopstuas nunusa — Tenekom, 2014. — 206 c.
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2. TI'pymBuuxuii, Poctucnas Uropesuu. [IpoekTrpoBaHue cucTeM Ha MUKPOCXEMAX C
nporpammupyemoit ctpykrypoit / P. . I'pymBunkuii, A. X. Mypcaes, E. I1. YrpiomoB .— 2-¢ 3.,
[mom. u mepepab.] .— CII6. : BXB-IletepOypr, 2006 .— 736 c. : ui.

3. VYrpiomos, EBrenutii [TaBnoBuu. [{udpoBast cxemorexHuka : yueo. mocooue st By30B 110
Harnp. 230100 "UndopmaTuka u BeruucnutensHas rexuuka" / E. I1. YrpromoB .— / 3-e u3n. — CIIO. :

BXB-Ilerepoypr, 2010 .— 797 c. :

4. CuHXpOHM3AIUA B TEIEKOMMYHUKAIIMOHHBIX CUCTEMAaX. AHAJIU3 MH)XCHEPHBIX PELUICHUN. —
M.: Oko-Tpennas, 2003(7). — 272 c. (2 mT)
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