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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

Leabio ocBOeHUs] AUCHUILIUHBI SBISIETCS MOArOTOBKA 00YyYaIOMIUXCS K PEIICHUIO TPOEKTHO-
ro TUMa 33/1a4 MPOo(ecCHOHANTBHOM EATEIIFHOCTH B 00J1aCTH anmapaTHON pealn3aluy alrOpUTMOB IO
HarnpasieHuto moarotoBku 09.03.01 «MudopmaTuka u BEIMUCIUTEIbHAS TEXHUKA» (MPOPUIH TTOATO-
TOBKH: «BBIUHCINTENbHBIC MalInuHbI, KOMIIJICKCBI, CHCTCMbI H CGTI/I))) nocpeaACTBOM OGGCHG‘ICHI/IH oTa-
noB (hopmupoBaHusi KoMmreTeHui, npeaxycMorpeHHbIXx @I'OC u ycTaHOBIEHHBIX MPOrpaMMoi Oaka-
JaBpuaTa Ha OCHOBE MPO(EeCCHOHATBHBIX CTAHJAPTOB, B YAaCTH IMPEICTABICHHBIX HI)KE 3HAHHM, yMme-
HHUI Y1 HaBBIKOB.

3agauyu IMCUMIVIMHBI: W3YYUTh NMOHSITUWHBIN ammapar AUCHMILIMHBL, OCHOBHBIE TeOpeTHYe-
CKHE TIOJIOKEHHUS U METOJIbl UCTOIb30BAaHUS IPOrPAaMMHUPYEMOI JIOTUKU JIJIsl pean3aliu 00padoTKu
TAHHBIX U YIpaBJICHHS, O3HAKOMHUTH OOYYalOUIMXCS C COBPEMEHHBIMHU pa3paOOTaHHBIMU JJISI HUX
CAIIP, 0cOOEHHOCTSMHU MPOESKTUPOBAHUS BHICOKOA(PEKTHBHBIX alIapaTHBIX CPEICTB MpHEMa, Iepe-
na4yr 1 00paboTku nHbopmaruu, chopMUPOBATh YMEHHUS M TPUBUTH HABBIKU MTPUMEHEHHUS TEOPETHYC-
CKUX 3HAHUH AJIs pelieHus IpoecCuoHaIbHbIX 33/]au, TAKMX KaK MOJICIMPOBAHUE U pa3paboTKa CXeM
Ha ocHoBe [IJIMC, BcTpanBaHue UX B MPOrPaMMHO alllapaTHbIE CPEJICTBA U CUCTEMBI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

JucnunnuHa «ATmapaTHas peanu3alus aJrOPUTMOB» OTHOCHUTCS K 4acTH, (OpMHPYEMOM
y4acTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH.
JIist u3ydeHus JaHHOW NUCUUIUIMHBI HEOOXOAUMBI 3HAHUS, YMEHHS U HaBBIKH, (pOopMHUpyeMbIe
MPEIIIECTBYIOMUMU JUCIUITMHAME B TpaeKTOpuu popMupoBanus kommnereHuu [1K-5:
e  DIJIEKTPOHUKA;
o (CXEMOTEXHHKA;
e  MuKpoOnpoLEeCcCOPHbIE CUCTEMBI;
e MogaenupoBaHue.

Taxoke quCIUIIINHA SBIsIETCS QYHIAMEHTOM IS CAeAYIOmMX nMpakTuk u [ NA:
e [IpennumuioMHas npakTHUKa
e TloaroToBka K 3alUTe U 3alIUTa BRITYCKHOW KBAIU(DUKAITMOHHOW PabOTHL.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHHUITJIMHBI

OcBoeHye TUCIUILIMHBI HANIPaBJIeHO Ha (POPMUPOBAHUE HIIEMEHTOB CIEAYIOIIUX KOMIIETCHIIUN
B cooTBeTcTBUU ¢ ®PI'OC BO un OII BO no nanHoMy HarpaBieHHMIO OATOTOBKU:

Ilepedyenn nuIaHNpyeMbIX pPe3yJIbTATOB 00y4eHHs M0 JUCHUILIHHE (MOAYJII0), COOTHECEH-
HBIX ¢ HHAMKATOPAMM J0CTHKEHUs] KOMIIeTEeHIN

Komnerenmnus NHauKaTopsbl 10CTHKEHU KOM- Pe3yabTaThl 00yYeHHs
neTeH Ui

[TK-5. Crnoco6en | I1IK-5.1 Criocoben pa3pabateiBath | 3HAET:
pa3pabaTbIBaTh U | DJIEMECHTHI U CXEMBI allllapaTHOM pe- | - MPUHIUIBI TOCTPOSHHS dJIEKTpUYe-
HACTpaWBaTh  THUIIO- | aTU3allUU AJITOPUTMOB. CKHX CXEM;
BbIE  DJICKTPOHHBIC - (u3mueckue M DIEKTPUYECKHE MO-
CXEMBI, CXEMOTEXHH- JIEJIA OCHOBHBIX AJIEKTPUIECKUX CXEM;
YeCKHe Y3JIbl, arla- - OCHOBBI TIPUHITUIIOB CKBO3HOTO IPO-
paTHOE W TPOTrpamMM- E€KTUPOBAHMSI.
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KoMnerennus NHauKaTopbl 10CTHKEHUSA KOM- Pe3yabTarsl 00yyeHus
neTeHu M
HOe oOecrieueHue CH- - 00mMii MapmpyT MmpoIecca MpoeK-
CTEM Ha OCHOBE MHK- TUPOBAHUSA, METOJbI U 3Tallbl MPOEK-
pOoIponeccopoB TUPOBAHUSA
VYmeer:
- paboTaTh C TEXHUYECKON TOKyMEH-
Taluei.

- HCHONB30BaTh (HYHKIHMOHAIBHBIC
BO3MOXHOCTH M CIOCOOBI NpPHMEHEe-
HUSI TIPOTPAMMHBIX ITaKETOB CHCTEM
ABTOMATH3UPOBAHHOTO  NPOEKTUPO-
BaHMUS

Bnapgeer:

- HaBBIKAMH pa3pabOTKH CXEM CTaH-
JApTHBIX s4Yeek OuOmmoTeKk M (yHK-
IIMOHAJIHBIX Y3JIOB;

- MpHeMaMHU TPOBEPKU (PYHKINOHU-
POBaHHS STYEEK, CXEM H Y3JIOB;

- TMpHEeMaMH HCCIIEIOBaHUS pabOThI
CXEM W Y3JIOB Ha Pa3IMuHYIO Harpys-
Ky U HU3MEPEHHEM BPEMEHHBIX Iapa-
METPOB pabOTHI.

[1K-5.2 Pa3pabatsiBaeT moBeaeH4Ye- | 3HAET:

CKOE ONucaHue MoJeliel anmnapaT- | - NPUHIUIB CKBO3HOTO IPOEKTHUPO-
HBIX CPEJICTB HAa OCHOBE IIPOTpaM- BaHUsl YCTPOMCTB allllapaTHO pealu-
MHUPYEMOM JIOTUKH 3YIOIINX aITOPUTMBI;

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

- HUCIOJIb30BaTh CHUCTEMEI aBTOMATH-
3MPOBAHHOTO TPOSKTHPOBAHUS C HC-
nosis3oBanueM I1JIMC;

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

- HaBBIKaMU Pa3pabOTKU ammapaTHBIX
CPENICTB C UCIIOJIB30BAaHUEM BBICOKO-
YPOBHEBBIX SI3BIKOB TPOEKTUPOBAHUE
¥ MOJICJTMPOBAHUS allllapaTHBIX
CPEJICTB.

4. CTPYKTYPA U COJEPKAHUE JTUCIIUITJIMHbI

CTpyKkTypa AUCHMILINHBI:

Ceneerp 8 Vitoro 3a kype

3e Kap | Cem

Ne Hinexe 36 | H K aco H
¢ | Henemn | ROWIPOMS ["Beero | Komrakr | Jlex | Jla | Tp | KPIL | CP_| Komrpoms | Beero | 'oA™

acon
Kowrposs 5o T Korwraxr | Jiex | Jlag | Tp | KPI_| CP_| Kowpoms

Atnapasiian

43 | BLBJIB.03.01 | Peammsauwii | oy prp 180 52 20 32 92 36 5 320 180 52 20 32 92 36 s 15 8
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I [ aropuryas T I I I [ 1 I I I I I I I I | I I I I I ]

OBO3HAYEHMUAA:

Bujbl npoMe:kyTOUHO# aTTecTaluu (BUIBI KOHTPOJIS):
OK3 - DK3aMEH,;

3a0 - 3a4eT ¢ OLCHKOM;

3a — 3auer.

Buasbi pador:

KoHTakT. — KoHTaKkTHas paboTa 00yJarOmUXCsl C PEToaBaTeIeM;
JIek. — IeKIIMOHHBIC 3aHATHS,

JIa6.— nabopaTopHbie pabOTHI;

[Ip. — npakTHUeCKHE 3aHATUS;

KPII — kypcoBas paboTta (KypCOBOU MPOEKT);

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

CP — camocTosiTenpHas paboTa CTYJIEHTOB;

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

Conep:xaHue TMCUMILTHHBI:

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COACPKAHHUE

1 JleximonHbIe 3aHATHS, KoudecTBo - 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. Opranusanus cuCTeMbl CHHXPOHHU3ALMH alllapaTHO-IPOIPAMMHBIX CPEJCTB.

1.6. Micrionp30BaHrEe PETUCTPOB MAMITH U OYepeieii B CTPYKTypeE aImapaTHBIX CPeCTB 00padoT-
KU JAHHBIX U YIIPaBICHUU.

1.7. 'enepaTopsl U IETEKTOPHI CUTHAJIOB.

1.8. CpencrBa 06pabOTKM JaHHBIX C KOHBEHEPHOM U MapaylIeIbHON CTPYKTYpaMH.

1.9. Onenka co’XKHOCTH armapaTHOW U MPOTPaMMHON peasin3aiiui 00padoTKu HHGOPMAITHH.
1.10. IlepcriekTHBHBIE HaNPaBICHUS PAa3BUTHSI AllNIAPATHBIX CPENICTB.

2 | JJaboparopubie pabOThI, KOJIUYECTBO - 8 0 4 Jaca.

2.1. TIpoekTupoBaHue Ha OCHOBE 0a30BBIX AJIEMEHTOB (IIPUMHUTHUBOB).
2.2.Pa3pabotka Ha ocHoBe VHDL.

2.3. Pazpabotka Ha ocHoBe Verilog

2.4. IlpoekTupoBaHKe KOJepa KaHayIa CBS3H.

2.5 IlpoexTupoBaHue AeKoIepa KaHajla CBSI3H.

2.6. FIFO.

2.7. IlpoekTpoBaHuE NepeaaTINKa U IPUEMHUKA KaHajla CBSI3U.

2.7 TlpoBepka kaHaja MOCJeI0BaTEIbLHOM MIEpelayn U Mpruema.

3 Pacuetno-rpaduueckas padora.
Pa3zpaboTka u MoieTupoBaHue MpUEeMO-TIepeIaTINKa TOCIEI0BaTEIHHOIO KaHaa CBSI3U 10 WH-
JMBHUIYaTbHOMY 33JJaHHIO.

4 | CamocTosiTenbHas paboTa CTyJCHTOB:

4.1. [ToaroToBKa K 3aIiuTe Ja0OPaTOPHBIX padOT.

4.2. IloaroroBka ¢ MpakKTUYECKUM 3aHATHUSM.

4.2. CaMOCTOATEIbHOE N3YYEHHE TEOPETUUECKUX MATEPHAIIOB MO CJICTYIOIIMM BOIIPOCAM.
Cospemennbie [IJIMC npousBoacTea komnanuii Altera, Xilinx, Actel, Atmel, Lattice.
CuHTaKCcuC U CTpyKTypa Mojieau Ha ocHoBe VHDL.

CHHTaKCHC U CTPYKTypa MOJIesTd Ha ocHOBe Verilog.
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Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

Cuctema npoektupoBanus Quartus hupmer Altera..

Crtpykrypa, coctaB u Bo3moxxkHocTu CAIIP Foundation ISE ¢upmsr Xilinx
TectupoBaHue U qUarHoCTUKa cxeM ¢ ucnodibzoBanreM JTAG.
Ucnonp3oBanne FPGA ma LHOC.

Texkymuii KOHTPOJIb:
- IPOBEPKA KOHCIEKTOB JIEKIIMH U IOTIOJIHUTENIbHBIX TEOPETUYECKUX MATEPUATIOB;
- IPOBEPKa OTYETOB MO JTAO0OPATOPHBIM paboTam;
- 3a11UTa JIA0OPAaTOPHBIX padoT;
- nposepka PI'P.

Pe3ynbpTaThl TEKyIIEero KOHTPOJIS (UKCUPYIOTCS C HMCIOJIb30BAaHUEM TpeXOalabHON CHCTEMBI
(0, 1, 2) npu npoBeaCHUM KOHTPOJIBHBIX HeleNb MO TpaguKy ¢uiinana B TEYCHUE CEMECTPa, a TaKXKe
YUUTBIBAIOTCS NPENOAABATENEM IPU OCYLIECTBICHUM IPOMEKYTOUYHOW aTTECTAllUU 1O HACTOSIIEH
JTUCLIUIUINHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT T

Tabnuua - O6pa3oBarenbHbIe TEXHOJIOTUH, UCTIOIb3yEMbIE IIPU PEAIN3ALUN PA3IHUHBIX BHJIOB yueO-
HBIX 3aHSATUH N0 AVCLUILINHE

Ne | Buabl y4eOHBIX 3aHATHI Oo0pa3zoBaTe/ibHbIC TEXHOJTOTHH
n/n
1 Jlexuun Knaccuueckas (TpaauunonHas, HHQOpMaIMOHHAs ) JIEKIIUS.

WNHTepakTuBHAS JEKIUS (JTICKIHUS-BU3YaTH3AIINS ).
WuTepakTuBHas nekiys (mpodaeMHast JIeKIus).

Jlexuusi, cOCTaBJIEHHasi HA OCHOBE PE3yJIbTaTOB HAayYHBIX HCCIIE-
JIOBAaHUW, B TOM YHCJIE C Y4ETOM PETHOHAIBHBIX OCOOCHHOCTEH
npoeCCUOHATIBHON AEATENbHOCTH BBITYCKHUKOB M TOTPEOHO-
cTelt paboTomarenei.

WnauBuyanbHbIe U TPYIIIOBBIE KOHCYIBTALUMY 110 TUCIUITIIHHE.

2 JlaGopaTtopHnas pabota TexHomOoTHS BBITTOTHEHHUS JIA0OPATOPHBIX 3aJaHUN WHIUBUIY-
QJIBHO.

TexHomorust MpoOJIEeMHOTO 00YUYEHHUSI Ha OCHOBE aHAJIN3a PE3YJIb-
TaTOB JIA0OPATOPHON PAOOTHI: MHANBUIYAIBHBIN OMPOC, MPe-
CTaBJICHUE CTYJICHTOM PE3YJIbTaTOB JJAOOPATOPHOU PabOTHI B
dopme otuera.

3 PacuetHo-rpaduueckas pa- | BrinmonHeHne HHANBUAYAIBHOTO 3aJaHUs U 0(OpMIICHHE OTYETA.
6ota TexHonorust 06CYKIeHU WHAUBHUYaTbHO MOJTYYEHHBIX PE3YIib-
TaTOB ¢ (HOPMUPOBAHHEM OLICHOYHOTO 3aKITIOUEHHUS

4 CamocrosrenbHas paboTta HNupopmManinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH (IOCTYH K
crynenToB (BHeayauTopHas) | DUOC ¢unmmana, k ObC drmimana, noctyn Kk uHGOPMAIIMOHHO-
METOAMYECKHM MaTepraliaM 110 IUCIUILTHHE).

5 KonTtpons (mpomexxyrounass | OTBeT no Ouery.
aTTECTAIUs: YK3aMEH )
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6. OLEHOYHBIE MATEPHAJIBI 11 TEKYLIETO KOHTPOJIS U
IMMPOMEKYTOYHOM ATTECTALIAN — JUIA OLIEHKY KAYECTBA OCBOEHUSA
T CHATIIAHBI

K npomexxyToyHOH aTTecTally CTYACHTOB IO AMCLUUIIMHE MOTYT MPHUBJIEKATHCS MpPE/CTaBU-

TeNnu paboTonaTeneil, mpeno aBaTey MoCcAeAYOIIMX TUCIHUIUINH, 3aBeAyIONHe KadeapamH.

OHCHKa KadyeCTBa OCBOCHHA AUCHHUIIIIMHBI BKIIHOYACT KakK TCKYI_HI/Iﬁ KOHTPOJIb YCIIEBAEMOCTH,

TaK ¥ MPOMEXYTOUHYIO aTTECTALUIO.

e A

25.
26.
27.
28.

29.
30.
31.
32.

33.
34.
35.
36.

6.1. OneHo4HbIe CPeACTBA TEKYLIEr0o KOHTPOJISI YCIIeBAeMOCTH::

Bonpocs! 1151 3alMThI 1a00paTOPHBIX padoT
[Tepeuncnure ocHOBHBIE KOMIOHEHTHI cucTeMbl MAX+PLUS I1.
OOBsicHUTE TOPSIIOK CO3JaHUS MOJICNIM HA OCHOBAaHUH BPEMEHHBIX TUATrPaMM.
OOBsicCHUTE TTOPSIIOK CO3/IAaHUS MOJIETH B (hOPME CXEMBI.
Kakue onepannonsslie 6J10ku BXOIAT B coctaB Kommuisitopa MAX+PLUS 1L
Kak npoBeputh npaBMmIbHOCTh (PYHKIIMOHUPOBAHUS MOJIEIH.
ITosicHuTE OCHOBHBIE OIIEPALIMU ITPU CO3JaHUH TECT BPEMEHHBIX JUarpamm.
Kak co3nate cOMBOJI MOZENH AJIs UCIIOJB30BAaHUS €€ B IrpaueckoM peaKkTope.
Kaxkue [IJIMC MoryT ucnonb3oBaThCs pu MoaenupoBanuu B cpene MAX+PLUS
Kakyto ctpykrypy umeer VHDL onucanue 351eKTpoHHON Moaenun?

. Kakue xnaccel 00bexT0B nogaep:xxkuaer VHDL?

. Kakue onepatopsl ucnons3yrorcsa B VHDL onucanusx moaeneit?

. Ilepeuncnure mpoOIEeMHO-OPUEHTUPOBAHHBIE KOMITOHEHTHI si3bika VHDL.

. B xako#i popme oObsaBisercst mpoekt B VHDL?

. Kakoii Buz umeer onucanue apxutekrypsl npoekra B VHDL?

. Uro Takoe 6mbmmoTeku npoekrta? Kak o0bsaBisiercst koHburypaius npoekra B VHDL?
. Kak o0bsBisiroTcst konctanTel B VHDL?

. Kak ucnons3yrorcst nepemenubix B VHDL?

. Yro Takoe curnainsl B onucanusix VHDL?

Kak 3agaercs monenbHoe Bpemsa B VHDL?

. Kak opopmisercsa npoekt Ha Verilog?

. Kakoit Bun umeror Mmoaynu Ha si3eike Verilog?

. Kak peanusyrorcs aBromartsl Ha si3bike Verilog?

. IlpeacraBuTh onMcanue apXUTEKTYpbl ACHHXPOHHOro D-Tpurrepa.

. IIpencraBuTh onucaHue apXUTEKTYpbl CHHXPOHHOIO D-Tpurrepa co BXxogamu ycTaHOBKHU B ‘0’

-l

IIpencraBuTh onMcaHue apXUTEKTYPBl PETUCTPA CABUTA.

IIpencraBuTh ONKMcaHNue apXUTEKTYPBI PETUCTPA CABUTA C MApalIEIbHON 3aIIACHIO.

Kak o rpa¢y nepexonos Beimonauts VHDL onucanue nocienoBaTenbHOCTHON CXEMBI.
OOBSCHUTH CHHTAKCHC HCIIOIB30BaHMs orepaTopa BeiOopa CASE B mocienoBaTeaIbHOCTHBIX
CXEMax.

Kak onucaTth TakTHpOBaHNE NEPEMEHHOH 110 (PPOHTY TAKTOBOTO CUTHAJIA.

Kak nomayuuts cursai o npasuiam Koauposanus Manuectep?

Hy»xHo 11 TakTUpOBaTh BHIXOJHON CUTHAJ NepeaaTynuKa?

3a xakoe BpeMs Oyzer mepenaHo 16-Tu pa3psaHOe CIOBO IO MOCTEI0BATEIbHOMY KaHAy C
TaKTOBOW yacTtoTol nepenatunkal 0 MI'n?

Ort uero 3aBucut emkocth FIFO nepenardnka nociae10BaTeIbHOIO KaHaua CBA3U?

Kak obecnieunBaeTcs CHHXpPOHU3AIMs Ha YpOBHE OUT B IPHEMHUKE?

Kakue BbI 3HaeTe criocoObl CHHXPOHU3AIUH KaJIpOB MPUEMHHUKOM IOCJIE0BATEIbHON JTUHUU?
CocraBbte rpad aBromara ynpasienus yznamu FIFO — konep nmepenatunka.
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37. OnumuTe JIOTUKY pabOThl aBTOMAaTa YCTPOWCTBA YIPaBIEHUS MPUEMHHUKOM COOOIIEHUM I0-
CJIeI0BATEILHOIO KaHaa.

6.2. OneHo4HbIe cpeacTBA IS MPOMEKYTOYHON aTTECTAIINM — IK3aMEH.

IIpuMepbl BONPOCOB K 3K3aMeHY MO THCHMIJIHHE
[TporpamMmmupyeMble Torudeckue HHTErpaibHble cxembl. Kimaccuduxarms.
[Iporpammupyemsie orundeckue matpuisl (IIJIM — PLA).
[Iporpammupyemas matpudanas joruka (PAL).

[Iporpammupyemslii tornueckuii aBromar (PLS).

Makposiueitku. CTpyKkTypa Makposiueex.

Martpuunsie [TJIMC dpupmbr XILINX.

Matpuunsie [TJINC ¢upmsr ALTERA.

Berpoennsie 6oku [TJIWC.

3arpy3ka B [IJIUC daiina kondurypamuu nz ROM.

10 Kondurypuposanue I[TJIMC B crannapre JTAG.

11. Cucremsr npoexktupoBanus u omnaaku [IJIMC ¢upmer ALTERA.

12. Cucremsl npoextupoBanus U otinanaxu [IJIMC ¢upmsr XILINX.

13. S3pixu npoekTupoBanust HDL.

14. S3bIk onucanus annapatHsix cpeacts VHDL.

15. SI3p1k onucaHus anmapaTHbIX cpeAcTB Verilog.

16. CuHXpOHU3AIHSI BEIYUCIUTENBHBIX YCTPOUCTB. [IpocKanb3bIBaHusl CHHXPOHHU3ALINY.

17. ®azoBbie nomexu. [xxurrep. Banaep.

18. OcobenHocTH nepenaun cooOUIeHnH o KaHaaMm cBsi3u. CUHXpOHM3ALUs Ha YPOBHE
KaJIpOB.

19. Opranuzanus FIFO Ha perucrpax namsTu.

20. Opranuzamusa FIFO na ocHoBe RAM.

21. Ouepenb KOMaH/.

22. Kounseiieppl. Opranuzaiusi. Y npaBiieHHE.

23. IIponeccop NOTOKa TaHHBIX.

24. I'enepatopsl CUTHAJIOB Ha OCHOBE (Da30BOM aBTOMOACTPOUKH YaCTOTHI.

25. IIpoeKTHpOBaHUE YCTPOUCTB C YUETOM 00ECTIEUeHUS UX TECTUPOBAHMUSL.

26. CamoTeCTUPOBaHUE.

XN B W=

IIpuMep NpaKTHYeCKUX 3a/1aHMI, BBIHOCUMBIX HA IK3aMeH, VIl POBEPKH MPAKTHYECKUX YMe-
HHIl M HABBIKOB CTYJE€HTOB 0 AUCHHILINHE

1. Co3paiiTe ¥ MpOMOACTUPYHUTE CXeMy TpeoOpazoBaTeis Koja ['pess B TBOWYHBIN
KOJ
2. CrpoeKTUpyilTe aBTOMAT YIIPABJICHUS HA 3 COCTOSIHUS IO 3aJJ]AHHOMY aJITCOPUTMY.
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3. PaccuuraiiTe MaKkCUMaJIbHYIO YaCTOTY NEPEKIIIOYEHUS JBOMYHOIO CUETUMKA Ha 3a-
JTAaHHOMW DJIEMEHTHOU 0a3e M MOATBEPIUTE €€ MOACTUPOBAHUEM.

B ¢unuane ucnonp3yercs cucremMa ¢ TPAAULMOHHON IIKAJION OIEHOK — "oTauyHo", "Xoporo",
"yIOBIIETBOPUTENHHO", "HEYIOBIETBOPHUTENIBHO", ""3auTeHO", ""HE 3auTeH0" (najnee - maTuOauIbHAs CH-

cTema).

HpI/IMeHHeMBIe KpI/ITepI/II/I OLICHUWBAHHUA 110 AUCHUIIIIMHAM (B COOTBCTCTBUU C I/IHCprKTI/IBHBIM
nucbMoM HITY MOU ot 14 mas 2012 rona Ne 11-23):

Ounenka
o AUCIH-
IJINHE

Kpurepun onieHkn pe3yibTaToB
00y4eHMs 10 JMCHHUILINHE

«OTIUYHOY/
«3a4TEHO
(OTIM4HO)»/
«3a4TECHOY

BrictaBnsercs oOydarormemycsi, 0OHapYyXHUBIIEMY BCECTOPOHHEE, CHCTEMaTUYECKOE U
ri1y0OKO€ 3HaHUE MaTePUAIOB U3yYCHHOM TUCIMIUIMHBI, yMEHUE CBOOOIHO BBIIOIHSATD
3alaHus, TPEAYCMOTPEHHBIE TPOTPAMMOI, YCBOMBIIIMI OCHOBHYIO U 3HAKOMBIN C JI0-
NOJTHUTEIBHOM JTUTEpaTypoil, peKOMEHIOBaHHOM paboueil mporpaMMol AUCHUTUINHBL;
MPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTU B MOHUMAHUU, U3JI0KEHUHU U UCIIOIb30BaHUH
MaTepHajOB W3YYEHHOW AMCUMUIUIMHBI, OE3YNpPEeYHO OTBETHBILEMY HE TOJILKO Ha BO-
npockl Omiera, HO UM Ha JIOMOJHUTENbHbIE BOMPOCH B paMKax paboyeil mporpammbl
JUCLUIUIMHBL, IPAaBUIBLHO BBIINOJIHMBIIEMY IIPAKTHYECKOE 3aiaHue. OLeHKa Mo IUCLu-
IUTMHE BBICTABIIAIOTCS 00YyYaromeMycsi C Y4ETOM pe3yIbTaTOB TEKYIIETO0 KOHTPOJIS.
Komnerenun, 3akpernyiéHHble 3a AUCUUIUIMHON, c(hOpMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBII.

«XopouIoy»/
«3a4TCHO
(xoporo)y»/
«3a4TCHO»

BricTaBmsiercs oOydaromemMycs, 0OHapy>KUBIIEMY TOJIHOE 3HAHHE MaTepuasa U3ydeH-
HOM JMCIUIUIMHBI, YCIICIITHO BBIMOJHAIOUIIEMY MPETYCMOTPEHHBIC 3a1aHUs, YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO paboduell MporpaMMoil JAUCIUILINHBL
MOKAa3aBIIEMY CUCTEMAaTUUYECKUN XapaKTep 3HAHUHU MO TUCIUIUIMHE, OTBETHUBIIEMY Ha
BCE BOMPOCHI OWJIETa, MPAaBUILHO BBIMOJTHUBINUN MPAKTUYECKOE 3aJaHUE, HO JOIY-
CTUBIIWN TIPU ATOM HEMPHUHIUIIHATbHBIC OMMOKH. OIEHKa M0 TUCIHUIUINHE BBICTABIISI-
I0TCsL 00yUaromeMycst ¢ y4€TOM Pe3ylIbTaTOB TEKYIIEro KOHTPOJIS.

KoMmerennuu, 3aKkperui€éHHbIe 3a AUCIHUIUIMHON, C(POPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«YJIOBJIETBO-
PHUTEIBHO»/
«3aUTEHO
(ymoBneTBo-
PHUTETBHO)»/
«3a4TEHOY

BricTaBnsercs obyuaromemycsi, OOHapy>KUBIIEMY 3HaAaHUE MaTepualia U3y4YeHHOU uC-
[UIUTMHBI B 00beMe, HEOOXOMMOM JUTsl TajbHeiIeld yaeObl U MpeACTOsIIed paboTh
o mpodeccuu, CIpaBIISIFONIEMYCS C BBITTOJTHECHUEM 3aJIaHUi, 3HAKOMOMY C OCHOBHOM
JUTEPATypOd, pEeKOMEHI0BAaHHOH padoueil mporpaMMol TUCIMILIIMHBI; JONYCTHBIIEMY
MOTPEITHOCTh B OTBETE HA TEOPETUUYECKHE BOMPOCHI W/WIJIM MPU BBHITOTHECHUH TPAKTH-
YeCKUX 3aJaHuii, HO OONagaronieMy HEOOXOIUMBIMH 3HAHUSMU I UX YCTPAHCHUS
MO/ PYKOBOJICTBOM TIPETOJaBaTessi, JUOO HEMPaBUILHO BBITOJHHUBIIEMY MpaKTHYE-
CKO€ 3aJ[aHue, HO 10 YKa3aHUIO MPEToJaBaTelis BEIIOTHUBIIEMY APYTHUe TPAKTHICCKHE
3aJIaHMsI U3 TOTO )K€ pasjiesa JUCIUIUTHHBL.

Komrmierenium, 3akperiéHHbIe 32 JUCIUILTUHONW, COPMUPOBAHBI HA YPOBHE — «IIOPO-
TOBBIN.

«HEYHOBIIE-
TBOPHUTEIb-
HOY/ HE 3a-
YTEHO

BricraBnsiercs oOyyaromemMycs, 0OHapyKHUBIIEMY CEpbe3HbIe MPOOETbl B 3HAHUAX OC-
HOBHOTO Marepuaja H3Y4YeHHOM IUCHUIUIMHBI, IOMYCTHBIIEMY HpPUHIMITHAIBHBIC
OLIMOKY B BBIMIOJHEHUH 3a/1aHUI, HE OTBETUBIIIEMY Ha BCE BOIIPOCH Omiera u A0moJ-
HHUTEJIBHBIC BOTIPOCH U HEMPABHJIBHO BBINOJHHUBIIEMY MPAaKTHYECKOE 3a/1aHue (Hempa-
BIWJIBHOE BBINIOJHEHHUE TOJBKO MPAKTUYECKOTO 33JaHUsl HE SBISIETCS OJHO3HAYHOU
HNPUYUHOMN /ISl BRICTABJICHUS OIICHKU «HEYIOBJIETBOPUTENBHOY). Kak mpaBuio, orenka
«HEYJIOBJIETBOPUTEIHHO CTABUTCS CTYACHTaM, KOTOpble HE MOT'YT MPOAOJLKUTH 00yye-
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Ouenka Kpurepun oueHku pe3yjibTaToB
1o AUCHU- 0o0yuyeHusI MO TUCHUILINHE
ILUINHE

HUE 10 00pa3oBaTENbHON MporpaMme 0e3 JOMOTHUTENBHBIX 3aHSATHI M0 COOTBETCTBY-
foieil nucuurinae. OLeHKa Mo TUCHUIUIMHE BBICTABIISIOTCS 00yYaromeMycs ¢ y4éToM
Pe3yJAbTAaTOB TEKYIIETO KOHTPOJIS.

KomneTeHnuu Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHbIE 32 JUCIUIUIMHON, HEe chopmHu-
pOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
YyeOHoe 1 yueOHO-1a00paTOpPHOE 000PYyI0BaAHNE

Jst npoBeeHNs JTeKIIMOHHBIX 3aHATHH UCIIONIb3yeTCsl yueOHast ayJUTOPHS AJisl TPOBEICHUS
3aHSATUN CEMUHAPCKOI0 THUIA, TPYIIOBBIX U MHAWBUAYAIbHBIX KOHCYJIbTAIMH, TEKYIETO KOHTPOJIS U
MMPOMEKYTOUYHOW aTTECTAllMK, OCHAICHHAs CHEIUaTU3UpPOBAHHON MeOeblo; JOCKOW ayJuTOPHOM;
JEMOHCTPAIIMOHHBIM O00OpYIOBAaHUEM: TEPCOHAIBHBIM KOMITBIOTEPOM (HOYTOYKOM); TMEPEHOCHBIM
(cTarmoHApHBIM) TIPOEKTOPOM.

Jlisi mpoBeeHusl 3aHATHIL JIAOOPATOPHOr0 THIIA UCIIONB3YETCsS yueOHas ayIuTOpuUs s Ja-
O0paTopHbBIX PadOT, BBHIMOJIHAEMBIX B KOMIIBIOTEPHOM KJlacce, OCHAIllEHHAs ClielnaIn3upOBaHHON Me-
0eIbIo; JOCKOM ayTUTOPHOM;, MEPCOHATBLHBIMU KOMITBIOTEPAMH, CBS3aHHBIMU JIOKAIBHON BBIYMCIIH-
TEeIBHOMN CEThIO ¢ MoAKIIoUYeHHEeM K ceTu MuTepretr u nocrynom B OUOC dunmana, ycTaHOBICHHBIN
CAIIP npoextupoBanus u moaenuposanus Ha [1IJINC.

Jns camocTosiTeIbHON PadoThl 00YYAKIIMXCH 0 JUCHUILUIMHE UCHOJb3YETCS MOMENIEHUE
IUISL CAMOCTOSITENTFHON paboOThl 00YYaroIuXcs, OCHAIICHHOE CIIEIHATU3UPOBAaHHON MeOeIbIo; JOCKOM
ayTUTOPHOM; MEepPCOHAIbHBIM KOMIIBIOTEPAMH C MOJAKIIOUYEHHEM K ceTH VIHTepHeT M JOCTylnoM B
SUNOC dunmana.

IIporpammHoe obecnieyenue

[Ipu mpoBeeHNY JIGKIIMOHHBIX 3aHATHI MPeycCMaTpUBaeTCs UCTIONb30BaHue makera Microsoft
Office (cuctema 11t MOATOTOBKHU U TTpOBeACHUS npe3eHTanuidi Microsoft Power Point).

[Ipn npoBenaeHWHM 1a0OPATOPHBIX PAa0OT CTYyAGHTAMHU 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 peanuzany TUCIUIUIMHBI UCIONB3YIOTCS CIEAYIONINE TOTIOTHUTEIBHBIE METOIBI 00Y-
YEeHMsI, TEeKYIIEr0 KOHTPOJII YCIEBAEMOCTU U NMPOMEKYTOYHON aTTECTallMU OO0YyJarolIMXCsl B 3aBUCH-
MOCTH OT UX UHJIUBHYaIbHBIX OCOOCHHOCTEH:

JUIS CJIENBIX U CJIa00BHASIIIHX:

- JICKIIUH Oq)OpMJ’ISIIOTCSI B BUJIC BHCKTpOHHOI‘O I[OKYMCHTa, ,Z[OCTYHHOFO C IMMTOMOIIIBKO KOMIIBIO-
Tepa co CIEeNHUATU3UPOBAHHBIM IIPOTPAMMHBIM 00eCIICUCHUEM;

- IMCBbMCHHBIC 3alaHUS BBIIIOJIHAKOTCA HaA KOMHBIOTepe co CHGI_II/Ia.HI/I3I/IpOBaHHBIM HpOFpaMM-
HBIM 00€CIIEYCHHEM, UJIH MOTYT OBITh 3aMCHECHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCs MHAUBHUIyalIbHOE paBHOMEpHOE ocBerieHne He Mmeree 300 Jrokc;

- JIJIs1 BBITIOJTHCHMSI 3aIaHHsI P HEOOXOUMOCTH MPEIOCTABIISICTCS YBEIIMYUBAIONIEE YCTPOK-
CTBO, BO3MOXXHO TaK>X€ HMCIIOJIb30BaHUC COGCTBCHHBIX YBGJ'II/I‘-II/IBaIOH_II/IX YCTpOﬁCTB;

- MUCbMEHHBIC 3aTaHUST OPOPMIISIFOTCS] YBEITUUCHHBIM IIPUPTOM;
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- 3a4€T IPOBOJAUTCSA B YCTHOM (hopMe WM BBINOJIHIETCS B MUCbMEHHOM (popMe Ha KOMIIBIOTEPE.

JJIS1 TJIYXHUX M CJIa00CIbIIIAIIMNX:

- IEKIUU 0POPMIISIFOTCS B BHJIE€ DJIEKTPOHHOTO JJOKYMEHTA;

- MUCbMEHHBIE 33/IaHUS BHITIONHSIOTCS HAa KOMIThIOTEpE B TUCbMEHHOU (hopme;

- 3a4€T MPOBOAUTCS B MHUCHMEHHOM (opMe Ha KOMIIbIOTEpE; BO3MOXKHO MpOBeAeHUE B hopme
TECTUPOBAHUSI.

AJIs1 JIMI ¢ HAPYIIEHUSIMU ONIOPHO-IBUIaTeJIbHOI0 annapara:

- JIeKIMK 0(OPMIIIOTCS B BUJE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIBIO KOMITBIO-
Tepa co CIeUHUaIN3UPOBAHHBIM MIPOTPaMMHBIM 00ECIICUeHUEM;

- TUCHbMECHHBIC 3aJIaHUs BHITIONHSIOTCS Ha KOMITBIOTEPE CO CIEHUATIN3UPOBAHHBIM MIPOrpaMM-
HBIM 00€CITEUeHUEM;

- 3a4€T MPOBOJUTCS B YCTHOU (hOpMeE HIIM BBIMOIHSIETCS B MICHBMEHHON ()OpME Ha KOMIIbIOTE-
pe;

- HCIIOJIB3YeTCs criennanbHas yuebnas ayauropus s aun ¢ JIOB3 — ayn. 106 rnaBHoro y4eo-
Horo kopiryca o ajapecy 214013, r. CMmoseHcK, DHepreTuueckuid np-a, 1.1, 31aHiue SHEepreTud4ecKoro
HWHCTUTYTa (OCHOBHOM KOPITYC).

[Tpu HeoOXOIUMOCTH MpeTyCMaTPUBACTCS YBEIHUEHNE BPEMEHHU IS ITOITOTOBKHU OTBETA.

[Iponienypa npoBeaeHHsI MPOMEXKYTOUHONW aTTeCTALMHU Al 00YYaIOUINXCsl YCTaHABIMBAETCS C
y4€TOM MX MHIMBUIYATIbHBIX McuXxodu3nueckux ocodeHHocTel. [IpomexxyTouHas artectaluus MOXKET
MIPOBOAMTHCS B HECKOJIBKO ATAIOB.

[Ipu mnpoBeneHnu MpoUEAYPbl OICHUBAHHS PE3YJAbTaToB OOy4YEHHUsS MpeaycMaTpHUBaeTCs
UCTOJIb30BaHNE TEXHUYECKHX CPEACTB, HEOOXOMUMBIX B CBSA3HM C WHAMBHUIYAJIbHBIMH OCOOCHHOCTSIMHU
oOyJaromuxcsi. OTH CpelCcTBa MOTYT OBITh IPENOCTABIEHBI (DPUIMATIOM, UM MOTYT UCHOJIb30BaThCA
COOCTBEHHBIC TEXHHUUYECKUE CPEJICTBA.

[TpoBenenue mpoueaypsl OLEHUBAHUS PE3YIbTaTOB O0YUYEHHS JOIYCKAETCsl C UCIOIb30BaHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTEeIbHBIX TEXHOIOTHH.

OO6ecneunBaeTcs A0CTyNn K MH(OPMAIMOHHBIM M OHOJHOrpadguueckuM pecypcamM B CeTH
HuTepHeT 1715 Kaxa0r0 o0ydaromierocs B (hopMax, aaiTHPOBAHHBIX K OTPAHUYCHUSIM UX 3JJOPOBBS U
BOCHPUATHS HH(OPMALIUU:

JJIS1 CJIeNBIX U CIa00BH/ISIIIUX:

- B IeYaTHOU (popMe yBEITMUYCHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

MJIsl TIYXHX U ¢J1200CabIIALHX:

- B Ie4aTHou popme;

- B (hopMe 3JEKTPOHHOTO TOKYMEHTA.

AJis1 00y4aloIMXCcsl ¢ HAPYUIEHUSIMU ONIOPHO-IBUIaTeJIbHOIO annapara:

- B Ie4aTHoH ¢opme;

- B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

- B (hopme ayanodaiina.

9. VYYEBHO-METOAYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
TV CHATIIAHBI

OcHoBHas uTEparypa.

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

2. bepuyn 1O.B. SI3bik onmcanus snexkTpoHHO# ammaparypsl VHDL: yue6. mocobue - MK
M3p-eo MI'TY wum H.D. baymana, 2010. - 61. B DOBbC «Jlawb». Pexum nocryna:
http://e.lanbook.com/books/element.php?pll 1d=52394/
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3. Tlonskos A.K. S3eiku VHDL u VERILOG B npoektupoBanuu mud)poBoOi anmaparypsl Ha
[TJINC: yuebnoe nocobue / A.K. ITonskos. — M.: U3parensckuii jom MOU, 2012. — 220 c.

4. TlonsukoB A.B. IIpoekTupoBaHHME anmapaTHbIX CPEACTB BBIUUCIUTEIBHBIX CHCTEM.
Mertoanyeckre YyKka3aHus K Ja0opaTOpHbIM paboTam 1O Kypcy "AmmapatHas —peagu3arus
anroputmoB'"/A.B. Tlonsukos. - Cmonenck: PUO ¢ummana TOYIIBO "MBU (TY)" B r. CMoneHcke,
2008 .- 16 c.

JlononHurtenbHas IuTepaTypa.

1. ConosneB B.B. OcHOBHI s3bIKa poeKTUPOBaHUs U (PpoBoit anmapatypsl Verilog. — M.:
lNopstuas nunusa — Tenekom, 2014. — 206 c.

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 mepepabd.] .— CII6. : BXB-IletepOypr, 2006 .— 736 c. : ui.

3. VYrpiomos, EBrenuii [TaBnoBuu. [{udpoBast cxemorexHuka : yueo. mocodue st By30B 110
Harnp. 230100 "UndopmaTuka u BeruucnutensHas texuuka" / E. I1. YrpiomoB .— / 3-e uzn. — CIIO. :
BXB-Ilerepoypr, 2010 .— 797 c. :

4. CuHXpOoHM3AIUA B TEIEKOMMYHUKAIIMOHHBIX CUCTEMAaX. AHAJIU3 UHXXEHEPHBIX PELUICHUN. —
M.: Dko-Tpenns, 2003(7). — 272 c. (2 mwT)

5. VYrpromos E.IL. [Tudposas cxemorexuuka. — CI16.: BXB-IletepOypr, 2004. -512 c.

6. I'pymesuikuii P.U. [IpoekTupoBanne cCUCTEM HA MUKPOCXEMAaX MPOrPaMMHUPYEMOI
noruku. —CI16., BXB-ITetrepOypr, 2002. -606 c.

7. Cremenko B.B. IUNIUC ¢pupmer ALTERA: DnemenTHas 6a3a, CHCTEMbI IPOSKTUPOBAHUS U
s3pIkH ormucanus. —M.: JIOJIDKA, 2002, -573 c.
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CnuCcoK aBTOPCKUX METOJAMYECKHX Pa3padoToK.
Metoanueckoe o0ecreyeHne Mo JUCHUIUIMHE «ATNapaTHas peaau3alis aJropuTMOBY» BKIIIO-
YaeT TAKXKe CIeAYIOIINE aBTOPCKHUE Pa3pabOTKu:
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Howmepa crpanung

Ho- Bcero Hara
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usme | 13MC | 3aMe Hymt | €TP& 1y No okyMeHTa, | BHECIIETO H3MEHe-

Me- | Me- | HO- | nmpo | HHIB . MEHEHUA B BBEJICHUSI U3-
MCHE BBOJSAIIETO HUS B JAHHBIN JK- .
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