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1. HEJIX 1 3AJAYHU OCBOEHUA AU CIHUIIJIMHBI

Leabo ocBOeHMS TMCUMIUIMHBI SIBJISICTCSl TOJATOTOBKA OOYYaIOIIUXCS K PELICHUIO 3a]ad
npodecCHOHATLHOM AEITeTFHOCTH B 00JACTH anmapaTHON peain3alii alfOPUTMOB TI0 HAIPABJICHHUIO
noarotoBku 09.03.01 «MubopmaTrka ¥ BBIYHCIUTEIbHAS TEXHHUKa» (MIPO(MIb MOATOTOBKU: «ABTO-
MaTU3UPOBAHHBIE CHUCTEMBI OOpPaOOTKM WH(GOpPMAIMU U YIPABICHHS») MOCPEACTBOM OOECIICUCHUS
3TanoB GopMUpOBaHUs KOMIIETeHIINH, ipexycMoTpeHHBIX PI'OC 1 yCTaHOBJICHHBIX MPOTpaMMoi Oa-
KaJlaBpriaTa Ha OCHOBE MPOQECCHOHATBHBIX CTAaHAAPTOB, B YaCTH NPEICTABJICHHBIX HIDKE 3HAHHM,
YMEHHH U HaBBIKOB.

3agauyn QMCUMIVIMHBI. W3YYUTh NOHATHHMHBIM anmapar AUCLUILIMHBI, OCHOBHBIE TEOpETHYE-
CKHE TIOJIOKEHHUS U METOJbl UCTIOIB30BaHUS TPOrPAMMHUPYEMON JIOTUKHU JUIS pealn3anud 00paboTKu
JAHHBIX W YIpaBJIEHUs, O3HAKOMHUTb OOYYaIOLIMXCS C COBPEMEHHBIMHM pa3pabOTaHHBIMHU JJII HUX
CAIIP, 0cOOEHHOCTSIMU MPOEKTUPOBAHMSI BEICOKO3()(PEKTUBHBIX anmapaTHBIX CPEJCTB MpHUeMa, mepe-
nayu 1 00paboTku nHGOopMauu, chopMUpoBaTh YMEHUS U IPUBUTH HABBIKU IPUMEHEHUS TeOpeTHYe-
CKUX 3HAHUH IS peleHus Mpo(eCcCHOHANBHBIX 331a4, TAKUX KaK MOJICIMPOBAHUE U pa3paboTKa CXeM
Ha ocHoBe [IJIMC, BcTpanBaHue UX B IPOrPaMMHO allllapaTHBIE CPEICTBA U CUCTEMBI.

2. MECTO JUCIUMIIJINHBI B CTPYKTYPE OI1 BO

JucnuninHa «AnmapatHas peaju3anus aIrOpUTMOBY» OTHOCHUTCS K 4YacTH, (hOPMHPYEMOit
YYaCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHHIA.
Jnist u3ydeHus: TaHHOW NUCIUILTMHBI HEOOXOAMMBI 3HAaHUS, YMEHUS U HaBBIKU, (popMupyembie
MPEIIIECTBYIONIMMA JUCUUIUIMHAME B TpaeKTopuH GpopmupoBanus kommnerenunu [1K-5:
e DJIEKTPOHMKA;
o (CXEeMOTEXHHKA;
e  MWUKpONpPOIECCOPHBIE CUCTEMBI;

JlaHHOM JUCHHUIUIMHA SIBIIETCS 3aBepIlaroliel B paMkax Tpaekropuu ¢popmuposanus [1K-5:
e MonenupoBaHue.

Tarxoke AucIUIUIMHA BIseTCA GYHIAMEHTOM Ul CIeayronux npaktuk u ['UA:
e [IpenauniuomHa npakTuka
e [loaroToBka K 3alIUTe U 3alIUTa BHITYCKHON KBaJM(UKAIIMOHHONW pabOTHI.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

OcBoeHue TUCIHUILIMHBI HAIIPaBJIeHO Ha (POPMHUPOBAHUE HIIEMEHTOB CIECAYIOIINX KOMIETEHIUH
B coorBeTcTBUU ¢ PI'OC BO 1 OII BO 1o nanHOMY HanpaBiI€HUIO MOATOTOBKH:

Ilepeyenn nuIaHNpyeMbIX pe3yJIbTATOB 00yUeHHs MO JUCHUIINHE (MOAYJII0), COOTHECEH-
HBIX C HHAMKATOPAMH JOCTHKEHHS] KOMIIEeTCHIIUH

Komnerenuusi NHaukaTopsl 10CTHKEHUA KOM- Pe3yabTaThl 00yueHHs
neTeH i
ITK-5. Crnoco6en | [1K-5.1 Criocoben pa3pabarpiBath | 3HAeET:
pa3pabaThiBaTh U | DJIEMEHTHI i CXEMBI alllapaTHOU pe- | - MPUHIUIBI TOCTPOCHUS IJIEKTpUYe-
HACTPaWBaTh  THUIIO- | aJTU3AIUU AJITOPUTMOB. CKHX CXEM;
BbIE  DJICKTPOHHBIC - (usmveckre U ANEKTPUYECKHE MO-
CXEMBbI, CXEMOTEXHH- JIEIM OCHOBHBIX AJIEKTPUYECKUX CXEM,
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N e,

KoMmnerennus

NHIuKATOPHI JOCTHKEHUSA KOM-
neTeHnuii

Pe3yabTaTnl 00yyeHus

YEeCcKue Y3JIbl, amma-
paTHOE U MpOrpamm-
HOE o0ecrieyeHue CH-
CTEM HAa OCHOBE MUK-
POIIPOLIECCOPOB

- OCHOBBI IPUHIIMIIOB CKBO3HOT'O NPO-
CKTHUPOBAHMUS.

- 00Imui MapupyT mpolecca Ipoek-
TUPOBAHMSI, METOJBI M ATAIlbl MPOEK-
TUPOBaHMS

Ymeer:

- paboTaTh C TEXHMYECKON TOKYMEH-
TalUCH.

- HCIIOJB30BaTh (PYHKIMOHAJIbHBIE
BO3MOXKHOCTH M CIIOCOOBI NpPHMEHE-
HUS IPOTPaMMHBIX IAKETOB CUCTEM
aBTOMATU3UPOBAHHOIO  MPOEKTUPO-
BaHUs

Bnaneer:

- HaBbIKAMU pa3pabOTKH CXEM CTaH-
JApTHBIX sYeeK OMOMMoTeK W (PyHK-
LUOHAJIbHBIX Y3JI0B;

- MpHeMaMH TPOBEPKU (PYHKIMOHHU-
POBaHUS sIUEEK, CXEM U y3JIOB,;

- [pUEMaMM HCCIEI0BaHUS pabOThI
CXEM U Y3JIOB Ha Pa3IUYHYyIO Harpys-
Ky U HW3MEpPEHHEM BPEMEHHBIX Mapa-
METPOB pabOTHI.

I1K-5.2 Pa3pabatsiBaeT moBepeHve-
CKO€ ONMCaHUe MOJIeNIel anmapar-
HBIX CPEJICTB Ha OCHOBE MPOTpaM-
MUPYEMOI1 JIOTUKH

3Haer:

- NPUHLUIBI CKBO3HOTO INPOEKTUPO-
BAHMs YCTPOMCTB aIllapaTHO pPeayu-
3YIOUIUX aJITOPUTMBI,

- SI3bIKM TIOBEJEHYECKOI0 ONUCAHUS
UGPOBBIX KOMIIOHEHTOB M JIOTHYE-
ckux ¢pynkuii VHDL u Verilog.
YmMmeer:

- HCIOJIb30BaTh CHUCTEMbI aBTOMAaTH-
3UpPOBAaHHOIO NPOEKTUPOBAHUS C HUC-
nons3oBanneM 1 IJINC;

- MPOBOJUTH OIMCAHME aIlllapaTHbIX
CPEJICTB Ha MOBEJEHUYECKOM SI3bIKE.
Bnageer:

- HaBbIKaMU pa3pabOTKH anmapaTHbIX
CPEJICTB C UCIIOJIb30BAaHUEM BBICOKO-
YPOBHEBBIX S3bIKOB ITPOEKTUPOBAHHE
Y MOJIENIMPOBAHMSI allllapaTHbIX
CPEJICTB.
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4. CTPYKTYPA U COAEP)KAHUE JUCHUITIJIMHBI

CTpyKTypa AMCUMILIMHbBI:

Unzexe

Covcerp Viroro sa rype
»  vacos N 3 wacon 3e Kad | Cen
Hie OHTPOTL [7Reerg | Konraxt | Jlex | Jlao | Tp | KPI | CP_| Kowtpors Henem, | Kowrpoms |75 eers T s imaer | Jlex | Mo | Mp | KPA | CP | Kowrpoms | Beero | HeAeT

43

B1.B.JIB.02.01

Annapashas

peamusauti | 5 prp [ 180 52 20 | 32 92 36 5 3a0 180 52 20 | 32 92 36 5 15 8
anropuus

OBO3HAYEHMUS:

Buabl npoMexyTOYHOM aTTecTAMU (BUIbI KOHTPOJIA):
OK3 - DK3aMCH;

3a0 - 3a4er ¢ OICHKOM;

3a — 3auer.

Buasi pador:

KonrakT. — KOHTaKTHast paboTa 00yJaroIuXCcs C MPEToIaBaTeNIeM;
JIex. — NEeKIIMOHHBIE 3aHSTHS,

Jla6.— mabopatopHbie pabOTHI;

[Ip. — mpakTUYeCcKre 3aHATHUS;

KPII — kypcoBas paboTa (KypcoBOil MPOEKT);

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

CP — camocTosTenpHas paboTa CTyJEHTOB;

3.€

.— 00BeEM JUCHUINIIMHBI B 3a4CTHBIX CAMHHUIAX.

Coaep:xaHue THCHUTLIAHBI.

HaumeHoBaHMe BUA0B 3aHATHI U TEMATHK, COACPKAHHE

JlexumonHble 3aHATHS, KoaudecTBo - 10 o 2 yaca:

1.1. Ilporpammupyemsbie noruueckue cxemol. CPLD. FPGA.

1.2. BerpauBaemsle crienmanusupoBanibie 010ku B ITJINC.

1.3. S3pixku HDL.

1.4. Cuctemsl mpoekTupoBaHus U MozenupoBanus Ha [TJIUC.

1.5. Opranu3zanusi CUCTEMbI CHHXPOHH3AIIUH allllapaTHO-MIPOTPAMMHBIX CPEJICTB.

1.6. Mcnonb30BaHne perucTpoB MaMATH M oUepeieil B CTPYKType alnnapaTHbIX CpeAcTB 00padoT-
KU JAHHBIX U YIIPaBICHUH.

1.7. I'enepaTopsl U AETEKTOPBI CUTHAJIOB.

1.8. CpencrBa 00pabOTKM JaHHBIX C KOHBEHEPHON U MapajieIbHON CTPYKTYypaMH.

1.9. OueHKa cI0KHOCTH annapaTHOW U MpOrpaMMHON peann3anuu 00padoTku HHGOpMaIUK.
1.10. IlepcnexTHBHBIE HAMTPABICHHS Pa3BUTHS AallIAPATHBIX CPEACTB.

JlaGopaTopHble paboThI, KOIUYECTBO - 8 1o 4 yaca.

2.1. TIpoekTrpoBaHKe HA OCHOBE OA30BBIX AIEMEHTOB (MIPUMHUTHBOB).
2.2.Pa3pabotka Ha ocHoBe VHDL.

2.3. Pa3pabotka Ha ocHoBe Verilog

2.4. IlpoekTHpoBaHUE KOJiepa KaHajla CBSA3H.

2.5 IlpoekTupoBaHue AEKOJEpa KaHala CBA3H.

2.6. FIFO.

2.7. IlpoekTrpoBaHUE TIepeaTINKa ¥ MPHEMHNKA KaHala CBSI3H.

2.7 IlpoBepka KaHaya NoCJIeI0BATENbHOM Nepeadn 1 nprema.

PacuetHo-rpaduueckas pabora.
Pa3paboTka u MoaenupoBaHue NpueMo-niepeaaTyrKa Mocie0BaTeIbHOr0 KaHaia CBSI3H 110 UH-
JUBUIYAIbHOMY 3aJJaHUIO.

CamocrosTenbpHas paboTa CTyIEHTOB:
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Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHUE

4.1. IToaroToBKa K 3amuTe Ja00paTOPHBIX padoT.

4.2. CaMOCTOSTEIIBHOE U3yUEHUE TEOPETUYECKUX MATEPUAIIOB 110 CIEIYIOIIMM BOIIPOCAM.
Cospemennsie [TJIMC npoussoacrsa kommanuii Altera, Xilinx, Actel, Atmel, Lattice.
Cunrakcuc u cTpykTypa mojaenu Ha ociose VHDL.

CHuHTaKCHUC U CTPYKTYpa Mojenu Ha ocHoBe Verilog.

Cucrema npoekTrpoBanus Quartus dpupmer Altera..

Crpykrypa, coctaB u BosMokHocTH CAIIP Foundation ISE ¢pupmer Xilinx
TecTupoBaHue U JUATHOCTHKA CXeM ¢ uctosib3oBanueM JTAG.

Hcnonp3oBanaue FPGA misa LTOC.

Texkyuuii KOHTPOJIb:
- MPOBEPKA KOHCIIEKTOB JICKIIUN U JOMOTHUTEIBHBIX TEOPETUUECKUX MATEPHAJIOB;
- IPOBEPKa OTYETOB 10 JTa0OPATOPHBIM paboTaMm;
- 3aIuTa JIJAOOPATOPHBIX PadoT;
- mpoBepka PI'P.

Pe3ynbTaThl TEKymero KOHTPOJSI PUKCUPYIOTCS C MCIOJIb30BAHUEM TPEXOATbHON CHCTEMBI
(0, 1, 2) npu npoBeAeHUH KOHTPOJIBbHBIX HEAeNb M0 rpaduKy ¢unmnana B TEUCHHE CEMECTpa, a TaKxKe
YYHUTBIBAIOTCSL TIPEMNOIaBaTelIeM IMPU OCYIIECTBICHUU MPOMEKYTOUYHOM aTTECTAllMM MO HACTOAIIEH
JTUCIUILIAHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Ta6Jmua - O6p330BaTeJ'IBHBIC TEXHOJIOTHUH, UCITIOJIb3YEMBIC ITPHU pCATIU3allUN PA3JIMYHBIX BUOB y‘IC6-
HBIX 3aHITUM 110 JUCIHUITIIINHC

Ne | Buabl y4eOHBIX 3aHATHI O0pa3zoBaTenbHbIC TEXHOJIOTHH
n/n
1 Jlekuun Krnaccuueckast (TpaguiimonHas, "HGOPMAIIMOHHAS ) JTEKIIHS.

WuTepakTuBHAs JeKIMs (JIEKLUSA-BU3YaTH3aALIMS).
WuTepakTrBHas JeKuus (IpoOieMHas JIEKIIHs).

Jlexuus, cocTaBieHHAss HA OCHOBE PE3YyJIbTaTOB HAyYHBIX MCCIIE-
JIOBaHHM, B TOM 4HCJE C YYETOM pErHOHAIbHBIX OCOOEHHOCTEN
npoeCCHOHATBHON AEATENbHOCTH BBITYCKHUKOB M TOTPEOHO-
creit paboTomarenei.

WHauBUyanbHbIE U TPYIIOBbIE KOHCYJIBTAIMH M0 JUCIUIUIMHE.

2 JlaboparopHas paboTa TexHonorust BHIIOJHEHHsS] Ja0OPAaTOPHBIX 3aJaHUNl WHIUBUAY-
QJIBHO.

TexHomorHs MPOOJIEMHOTO 00YUYEHHUsT Ha OCHOBE aHAJIN3a PE3yJIb-
TaTOB JIA0OPATOPHON PadOThI: MHAMBUYAIbHBIN OMpoC, Mpe-
CTaBJIECHUE CTYJICHTOM PE3YJIbTaTOB TaOOPaTOPHOU pabOTHI B
¢dopme oTuera.

3 PacuetHo-rpaduueckas pa- | BeinonHeHne HHAMBUAYAIBHOTO 3aJaHUS U 0(OpMIICHHE OTYETA.
6ota TexHomorust 06CyKACHNUS WHANBUIYAIBHO MOJYYEHHBIX PE3yib-
TaTOB € (HOPMHUPOBAHHEM OLIEHOYHOTO 3aKITIOUEHUS

4 CamocTtosTenpHas paboTta HupopManinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUHU (IOCTYN K
crynentoB (BHeayauTopHas) | DUOC ¢unmana, k ObC ¢dumana, noctyn Kk mHPOPMAIIMOHHO-
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Ne | Buabl yueOHbBIX 3aHATHH Oobpa3oBaTe/ibHbIE TEXHOJIOTUH
n/n

MCTOANYCCKUM MaT€puaiaM I10 ,Z[I/ICI_II/IHJ'II/IHC).

Kontpons (mpomexxyrounass | OTBeT 1o Oumery.
aTTeCTaIUs: SK3aMEH)

6. OUEHOYHBIE MATEPHAIBI LIS TEKYLIETO KOHTPOJISA U
MPOMEKYTOYHOM ATTECTALIUM — JIJISI OLEHKU KAUECTBA OCBOEHMUSI
JTUCHUIINHBI

K nmpoMexyTOouHOM aTTecTauuy CTYACHTOB IO AMCLUIUIMHE MOTYT IPUBJIEKATHCS IIPEICTaBU-

Tenu paboToaTene, IpenoaaBaTey MOoCIeyIINUX JUCIUIUINH, 3aBeyIolIne Kadeapamu.

OIIGHKa KadeCTBa OCBOCHHUA AMCHMIIIIMHBI BKJIIIOYACT KakK TeKyHII/Iﬁ KOHTPOJIb YCIICBACMOCTH,

TaK U IIPOMEKKYTOUHYIO aTTCCTAllHIO.

BOooNooa~WONE

25.
26.
27.
28.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

6.1. OueHoYHbIE CPEACTBA TEKYLIEr0 KOHTPOJIA YCIIeBA€MOCTH:

Bomnipocsl 1u1st 3a1IATHI JIA00PATOPHBIX padoT

[Tepeuncnure ocHOBHBIE KOMITOHEHTHI cucTeMbl MAX+PLUS II.
OOBscHUTE NOPSIOK CO3JaHNUS MOJIEJIM HA OCHOBAaHUM BPEMEHHBIX MarpaMM.
OO0bscHUTE TOPAIOK CO3aHUs MOJENU B (POPME CXEMBI.
Kakue onepannonusie 6;10Ku BXOJAT B cocTaB kKommmiaropa MAX+PLUS I1.
Kak mpoBepuTh MpaBMIIBHOCTH ()YHKIIMOHUPOBAHUS MOJICIIH.
[TosicHuTe OCHOBHBIE OIEPALIUU NP CO3AAHUU TECT BPEMEHHBIX JHarpamMM.
Kak co3mate COMBOJ MOAETH IS NCTIOIB30BAHUS €€ B TPAQHUECKOM PETaKTOPE.
Kakue ITJIMC moryT ucnonb3oBaThes pu MojienupoBanuu B cpeae MAX+PLUS
Kakyto crpykrypy umeer VHDL onucanue snexTpoHHONH Moaenu?
Kakwue xmaccel 00bekToB nmoanaepxkusaet VHDL?
Kakue oneparops! ucnonb3ytorest B VHDL onucanusix moneneit?
[lepeuncaure npoOIeMHO-OpUEHTUPOBAHHBIE KOMITOHEHTHI si3bika VHDL.
B kaxoii popme o0bsBisiercst mpoekt B VHDL?
Kakoit Bu1 uMeeT onucanue apxuTekTypsl npoekra B VHDL?
UYro takoe 6mbmmoTexu npoekra? Kak o0bsaBnsiercs koHpurypanus npoexta B VHDL?
Kak o0bsaBustrorcst konctantel B VHDL?
Kak ncnons3yrorest nepemennbix B VHDL?

UYro Takoe curHaisl B onucanusx VHDL?

Kak 3amgaercs momensHOe Bpemst B VHDL?
Kaxk oopmisiercst mpoekt Ha Verilog?
Kaxkoii Bui numerot Moyiu Ha si3bike Verilog?
Kaxk peanu3zyrorcst aBTroMaTh! Ha si3bike Verilog?
[IpencraBuTh onMcanne apXUTEKTypbl aCHHXpOHHOTO D-Tpurrepa.
[IpencraBuTh onucaHue apXUTEKTypbl CHHXpOHHOTO D-Tpurrepa co Bxogamu yctaHoBku B ‘0’
u‘l’.
[IpencraBuTh onucaHue apXUTEKTypbl PETHCTPa CABHTA.
[IpencraBuTh ONMUCaHWE apXUTEKTYPHI PETHCTPA CABHTa C MapaJlIeIbHON 3aITUCHIO.
Kak o rpa¢y nepexosos Beimosnnutsh VHDL onmcanue nocienoBaTenbHOCTHON CXEMBI.
OOBSICHUTH CHHTAKCHC HCIIONB30BaHUs omneparopa Beioopa CASE B mocienoBaTeIbHOCTHBIX
cxemax.
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29. Kak onucath TaKTUpOBaHUE MIEPEMEHHOMN MO0 (PPOHTY TAKTOBOT'O CUTHAJA.
30. Kak mosyuuTs CUTHAJ 0 MpaBHiaM KoJupoBanus Manyecrep?
31. HyHO 11 TaKTUPOBATh BHIXOJHOW CUTHAJ MepeaaTynKa’?

Y

<

M3

32. 3a kakoe BpeMmsi Oyaer mepenaHo 16-Tu pa3psiIHOE CIOBO MO TOCIEIOBATEIILHOMY KaHATy C

TaKTOBOM yacTtoTol nepegatunkal 0 MI'n?
33. Ot yero 3aBucut emkocth FIFO nepenaTdnka mocieqoBaTeI»HOr0O KaHalla CBSA3H?
34. Kak obOecrieunBaeTcss CAHXpOHHU3ALMSI HA YPOBHE OUT B MPUEMHHUKE?

35. Kakwue BbI 3HaeTe criocoObl CHHXPOHU3AIUH KaIpOB IPUEMHHUKOM ITOCIICA0BATEIbHON JIMHUH?

36. CocraBbte rpad aBromara ynpasienus y3iaamu FIFO — konep nepenatunka.

37. OnumuTe JOTHKY padOThl aBTOMaTa YCTPOWCTBA YIPABJICHUS MPUEMHHKOM COOOIIEHUH Io-

CIIEIOBATEILHOr0 KaHama.
6.2. OueHoYHBbIE CPEACTBA JAJIsI IPOMEKYTOYHOM ATTECTAIUM — IK3aMeH.

IIpuMepbl BONPOCOB K 3K3aMeHYy N0 THCHMIIJIHHE
[TporpamMupyembIie JIOTHYeCKHe HHTErpabHbIe cxeMbl. Kimaccudukarms.
[Tporpammupyemsbie torndeckue marpuiisl (IIJIM — PLA).
[Iporpammupyemas marpudnas joruka (PAL).
[Tporpammupyemslii torudeckuii aBromar (PLS).

Makpostueliku. CTpyKTypa Makposiueex.

Matpuunsie [TJIMC dupmbr XILINX.

Martpuunsie [TJIUC ¢pupmer ALTERA.

Berpoennsie 6moku [TJIWC.

3arpyska B [IJIUC ¢aiina konpurypanuu uz ROM.

0. Kongurypuposanue I[TJINC B ctannapre JTAG.

11. Cucremsl npoextupoBanus u otaaaku [IJINC ¢upmer ALTERA.
12. Cucremsl npoextupoBanus 1 otaaaku [TJIMC dupmer XILINX.
13. SA3wiku ipoexTrpoBanus HDL.

14. 5131k onucanus annapaTHbIX cpeacts VHDL.

15. SI3pIk onmMcanus anmapaTHbIX cpencts Verilog.

BOo~NOoOR~WDNE

16. CI/IHXpOHI/BaI_[I/IH BBIYHCIIMTCIIbHBIX yCTpOﬁCTB. HpOCKaJ'IB3BIBaHI/I$I CHUHXPOHU3AIlNH.

17. ®azoBbie nomexu. [xurrep. Banmep.

18. OcobenHocTH nepeaadn cooOIeHUH Mo KaHanaMm cBs3u. CHHXPOHU3AIIMS Ha YPOBHE

KaJpOB.

19. Opranuzanus FIFO Ha perucrpax namsru.

20. Opranuzamus FIFO ra ocHoBe RAM.

21. Ouepenb KOMaH[I.

22. Konseiiepbl. Opranu3anys. YpaBlieHHE.

23. TIporieccop MOTOKa TaHHBIX.

24. T'erepatopbl CUTHAJIOB Ha OCHOBE ()a30BOI1 aBTOTIOACTPONKH YaCTOTHI.
25. TIpoexkTupoBaHe YCTPOHCTB C yUETOM 00ECIIEUEeHUsI X TECTUPOBAHMSL.
26. CaMoTecTHpOBaHHUE.

IIpuMep NpaKTHYeCKUX 3a/IaHUI, BBIHOCUMBIX HA IK3aMeH, VISl IPOBEPKHU NPAKTHYECKUX yMe-

HHI M HABBIKOB CTYAE€HTOB 110 TUCUHUIIJIMHE

1. Co3paiiTe U MPOMOAETUPYNUTE CXeMy MpeoOpazoBaTenst Koaa ['pes B ABOMYHBIN

KOJ
2. CipoeKTUpyHTEe aBTOMAT yIPaBICHUS Ha 3 COCTOSIHHS TI0 3aIaHHOMY aJITOPUTMY.
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3. PaccuuTaiiTe MaKCUMaJIbHYIO YacTOTY NEPEKIFOUEHUS ABOMYHOIO CUETYMKA Ha 3a-
JTAHHOM 2JIEMEHTHOU 0a3e U MOATBEPAUTE €€ MOJIETUPOBAHUEM.

B ¢unmane ucnons3yeTcs cucTemMa ¢ TPaIUIIMOHHON MIKAJION OeHOK — "oTiudHo", "Xopomo",
"yIOBIETBOPUTENHHO", "HEYOBIETBOPUTENBHO", "3auTeHO", "He 3auTeHO" (najnee - NATHOAUIbHAS CH-

cTeMa).

[TpuMeHsieMbIe KPUTEPUU OIICHUBAHHS 10 JUCHUIUIMHAM (B COOTBETCTBHH C MHCTPYKTHBHBIM
nucbMoM HIY MDU ot 14 mast 2012 roma Ne 1-23):

OneHnka
10 AUCIH-
IJINHE

KpuTepnn OLCHKHU pe3yabTaTOoOB
Oﬁy‘IEHI/Iﬂ o JTUCHUIIJINHE

«OTIHUYHOY/
«3a4TEHO
(OTIM4HO)»/
«3a4TEHOY

BrictaBnsercs obydaromemycsi, 0OHapYKUBIIEMY BCECTOPOHHEE, CUCTEMaTHYECKOe U
NIyOOKOE 3HaHWE MAaTEPUAIOB U3YYCHHOHN JTUCIUIUIHHBI, YMEHUE CBOOOIHO BBIITOJIHSTH
3a/laHusl, IPEyCMOTPEHHBIE ITPOrpaMMoOil, YCBOMBLIMN OCHOBHYIO M 3HAKOMBIN C J10-
MOJIHUTENILHON JIUTEPATypOr, PEKOMEHIOBAaHHOM padodeil mporpaMMoOi JUCIUTIIINHEL,
MPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTU B MOHUMAHUU, U3TI0KEHUHU U UCIIOIB30BaHUN
MaTepHaJOB M3YYCHHOW TUCIUILIIMHBI, 0€3ylPEeYHO OTBETHUBIIEMY HE TOJBKO Ha BO-
npockl Omiera, HO ¥ Ha JIOTOJHHUTENbHBIE BONPOCHI B paMKax pabodeil mporpaMmbl
JTUCIUTITMHBI, TTPABUIILHO BBITIOJIHUBIIEMY MpakTH4YecKoe 3aaanue. OLeHKa Mo TUCIIH-
TUTMHE BBICTABIIAIOTCS 00YJarOIIEeMyCs C YIETOM pe3yIbTaTOB TEKYIIETO KOHTPOJIS.
Kommnerennuu, 3akperni€éHHbie 3a TUCHUILUIMHON, cPOpPMHUPOBAHBI HAa YPOBHE — «ITa-
JIOHHBIID.

«XOopo1oy/
«3aUTEHO
(xopor0)»/
«3aUTCHO»

BeicTraBnsercs o0yvaromemycsi, 0OHapyKHMBILIEMY IOJHOE 3HAHUE MaTepuaya U3y4eH-
HOM JUCLUIIINHBI, YCIICIIHO BBIIOIHAOIIEMY IIPEIyCMOTPEHHBIE 3a1aHKs, YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypy, PEKOMEHJOBaHHYIO padouell MporpaMMoil JAMCLHUILINHBL;
MIOKa3aBLIEMY CUCTEMATUYECKUN XapaKTep 3HAHHUU 110 JUCLUIIIMHE, OTBETUBIIEMY Ha
BCE BOINPOCHI OWjeTa, MPAaBUIBHO BBINOJHUBIINN MPaKTUYECKOE 3a/laHue, HO JOIY-
CTHMBILUI NIPU 3TOM HENPUHUIUNHATIbHBIE OIINOKH. OlLleHKa 10 AUCLUUIUINHE BBICTABIIS-
I0TCS1 00Y4arOLIEMYCsl C YUETOM Pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS.

Komnerenmuu, 3akperui€éHHble 3a AUCLHUILUTUHON, COPMHUPOBAHBI Ha YPOBHE — «IIPO-
JIBUHYTBINY.

«yJIOBIIETBO-
PUTEBLHOY/
«3a4T€HO
(ymoBieTBo-
PUTEIIBHO)»/
«3a4TEHO»

BricTaBisiercs oOydaromieMmycsi, 0OHapyKUBIIIEMY 3HaHHUE MaTepuasia U3y4eHHOH Tuc-
[UTTUHBI B 00beMe, HEOOX0IMMOM ISl JaJIbHEHIIeH y4eObl U MPEeACTOsIIIe padoThI
1o MPoQEeCCHH, CIPABISIONIEMYCSI C BBITIOJTHEHUEM 33/aHU, 3HAKOMOMY C OCHOBHOM
JUTEPATYPOH, pEKOMEHIOBAaHHON pabodeil MpOorpaMMon TUCIIUIUIMHBIL, TOMYCTHBIIIEMY
MOTPENIHOCTh B OTBETE HA TEOPETUUYECKUE BOMPOCH W/WIIH MPHU BBIMOJTHEHUU TPAKTHU-
YECKMX 3aJaHuil, HO 00JajaIIeMy HEOOXOIUMBIMUA 3HAHUSAMH I UX YCTPAHCHHS
MOJI PYKOBOJCTBOM TIperiojaBaressi, TU00 HEMPaBWIBLHO BBHITOJHUBIIEMY MpaKTHYe-
CKOE€ 3aJIaHKe, HO TI0 YKa3aHUIO TIPETIO/IaBaTes BHITIOJIHUBIIEMY JIPYTHE MTPAKTHUYECKUE
3a/IaHMs U3 TOTO K€ pasjiena AUCIUIUINHBL.
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Ounenka Kpurepum oueHku pe3yjbTaToB
1o JUCIH- 00y4eHUs MO JUCHUILINHE
IUINHE
KomneTeHnuun, 3akperuiéHHbIE 32 TUCIUIUIMHON, c(hOPMHUPOBAHBI HA YPOBHE — «IIOPO-
TOBBIIY.
«HEYJIOBJIE- BricTaBisiercs oOydaromemMycsi, 0OHapyKUBIIEMY Cephe3HbIC MPOOEIBI B 3HAHUSIX OC-
TBOPUTEIb- HOBHOI'O MaTepHalia W3Y4eHHOW IUCIHIUIMHBI, JOMYCTHBIIEMY HpPUHIMIIHUAIbHBIC
HOY/ HE 3a- OIMOKY B BBIIIOJIHEHUH 33/IaHUI, HE OTBETHUBIIIEMY Ha BCE BOIPOCHI OMIIeTa W JOIOJI-
YTEHO HUTEJIbHBIE BOIPOCHI M HEMPABUIIBHO BBIMIOJHUBIIEMY MPAKTUYECKOE 3aaHue (Hempa-

BUJIBHOE BBIIIOJIHEHUE TOJIBKO IPAKTHYECKOIO 3aJaHUsI HE SIBIISIETCS OJHO3HAYHOMU
IPUYMHOM /17151 BBICTABJICHUS OLIEHKHU «HEYJOBIETBOPUTENbHOY). Kak mpaBuiio, oleHka
«HEYJIOBJICTBOPUTEIBHO CTABUTCS CTYIEHTaM, KOTOPbIE HE MOTYT MPOJIOJIKUTh 00y4e-
HHUE 10 00pa3oBaTeabHOM Mporpamme 0e3 JTOMOTHUTENbHBIX 3aHATUH 110 COOTBETCTBY-
rouiel aucuuiuinHe. OLeHKa 10 AUCUUILIMHE BBICTABIISIOTCS 00y4aromeMycs ¢ y4éToM
pE3yJIbTaTOB TEKYLIETO KOHTPOJIS.

KommereHym Ha ypoBHE «IIOPOTOBBIN», 3aKPEIUIEHHBIC 33 TUCIUILIMHON, HE CPOPMHU-

POBAHLI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4edHoe 1 yueOHO-1a00paTOpPHOE 000Py10BaHHE

Jl1s npoBeieHusl JIEKIIMOHHBIX 3aHATHI UCTIONB3YyeTCs yaeOHast ayTUTOPHS IS IPOBEICHUS
3aHATUHA CEMMHAPCKOIO THIIA, TPYNIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALlMM, TEKYIIETr0 KOHTPOJIS U
MIPOMEXYTOUHOM aTTecTalluy, OCHAIIEHHas CHEeLMATU3UPOBAHHON MeOEeINblo; JOCKOM ayIuTOpPHOM;
JI€MOHCTPALlMOHHBIM 000PYZOBAaHUEM: IEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); MEPEHOCHBIM
(cTalnOHApHBIM) IPOEKTOPOM.

Jl1s1 ipoBeieHUs1 3aHATHI J1a00PaTOPHOI0 THIA HCIIONb3YyeTCs yueOHas ayAuTOpHUs IS Ja-
O0opaTOpHBIX PabOT, BBHIMTOJIHIEMBIX B KOMITBIOTEPHOM KJIACcCe, OCHAIIICHHAS CTIeIIHaTU3UPOBAHHON Me-
0enblo; JOCKOW ayIUTOPHOMN; MEPCOHAIbHBIMH KOMITBIOTEpAaMH, CBSI3aHHBIMHU JIOKAIbHOM BBIYMCIIH-
TEIbHOU CEeThIO C mojakmoueHueM k cetu Mutepuer u nocrynom B OUOC ¢dunmana, ycTraHOBIEHHbII
CAIIP npoextupoBanus u Moaenuposanus Ha [IJIMC.

J1s1 caMoCTOATE/IbHOI PadoThl 00yYalOMMXCs 110 TUCIUIUIMHE HCIOJb3YETCsl TOMEILEHUE
IUI CAMOCTOSITENIbHON paboThl 00YYarOLINXCsl, OCHALIEHHOE CIEelHaIu3UpOBAHHON MeOenblo; TOCKON
ayJUTOPHOMN; MEpPCOHAIbHBIM KOMIBIOTEPAMHM C MOJKIIOUEHHUEM K ceTH VHTepHeT M J0CTylnoMm B
SUNOC ¢punnana.

IIporpammHoe obecnieuenune

[Ipu npoBeneHNY JIEKIIMOHHBIX 3aHATHH MpeaycMaTpUBAETCs UCIOIb30BaHKUE TakeTa (cucrema
JUIS TIOATOTOBKHU M TIPOBEJICHUS MPE3CHTAIINH ).

[Tpu mpoBeneHuM J1aOOPATOPHBIX PAOOT CTyIEHTAMH MpPEeIyCMaTpUBACTCA HCIOJIb30BaHUE
CAIIP cucremsl npoektupoBanus ycrpoiicts Ha [IJIMC u tekcToBoro penakropa st opopmiIeHUs
OTYETOB.

8. OBECIIEYEHUME OBPA30BATEJIBHOI'O TPOLECCA JJIsA JINIL
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 31I0POBbS U UHBAJIUIOB

B xone peanmzanuy AUCIUTIUITMHBI UCTIOJIB3YIOTCS CIICYIONINE JTOMOJTHUTEIBHBIE METOIBI 00Yy-
YEeHHsI, TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOYHON aTTECTAllMd OOYJArOIIUXCS B 3aBUCHU-
MOCTH OT UX WHIUBUIYAIbHBIX OCOOCHHOCTEH:
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JJISL CJIeNbIX M CJIa00BUISIIINX:

- JIGKIUU O(OPMIISIOTCS B BUJIE€ 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C IIOMOIIbIO0 KOMIIBIO-
Tepa co CIEeUHUaIN3UPOBAHHBIM MPOTPAMMHBIM 00€CIICUEHUEM;

- MICHbMCHHBIE 33J]aHUs BBIMOIHIIOTCS HA KOMIBIOTEPE CO CIEUATH3UPOBAHHBIM TPOTPaMM-
HBIM 00€creYeHHEeM, WK MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrnieurBaeTCsl MHIUBUIyAIbHOE paBHOMEPHOE ocBelieHue He meHee 300 Jirokc;

- JUIsl BBITMOJTHEHUS 3a/1aHus [IPH HEOOXOAMMOCTH MPEJOCTaBISETCS yBeIWYUBAIOIIEe YCTPO-
CTBO; BO3MOHO TaK)K€ HCIIOJIb30BAaHHE COOCTBEHHBIX YBEIMYMBAIONINX YCTPOICTB;

- IMCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBEIUYEHHBIM HIPUDTOM;

- 324€T MPOBOJUTCS B YCTHOHM (JOpPME HITH BBIMOITHSIECTCS B MUCbMEHHOM (pOpMe Ha KOMIIBIOTEPE.

AJISl TJIYXHX U ¢J1200C/IbIIIALINX:

- JTeKIHA OQOPMIISIOTCS B BUJIE AIIEKTPOHHOTO JJOKYMEHTA;

- IMCbMEHHBIE 3a/1aHUs BHITMIOIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMe;

- 3a4€T MPOBOJIUTCS B MUCBMEHHOHN (popMe Ha KOMIBIOTEpPE; BO3MOXKHO MPOBEICHUE B (opme
TECTUPOBAHUS.

JJIS1 JIML ¢ HAPYIIEeHUSIMU ONIOPHO-ABUIATEeJILHOTO aNnapara:

- JIEKIIUM OOPMIISIFOTCS B BUJE AJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIBIO KOMIIbIO-
Tepa co CIEeLHUaIN3UPOBAHHBIM IPOTPAaMMHBIM 00€CIIEYEHHUEM;

- MUCbMEHHBIE 3aJ]aHUs BBIMOIHIIOTCS HA KOMIBIOTEPE CO CHEIUAIN3HUPOBAHHBIM MPOTPAMM-
HBIM 00€CIICUCHUEM;

- 3a4€T MPOBOJUTCS B YCTHOW (popMe WUITU BBIMIOJIHSAETCSA B MHUCbMEHHON (opMe Ha KOMITbIOTe-
pe;

- HCTIONIb3YeTCs CreluaibHas yueOHas ayaqutopus ans aui ¢ JIOB3 — ayn. 106 rmaBHoro yue6-
HOro Kopmyca 1o aapecy 214013, r. CmoneHnck, DHepreTudeckuit np-a, 1.1, 37aHue 3HepreTuyecKoro
HHCTUTYTa (OCHOBHO#M KOPITYC).

[Tpu HE0OXOIMMOCTH MPEeyCMaTPUBAETCS YBEIMUEHNUE BPEMEHH IS [TOJITOTOBKH OTBETA.

[Tpouienypa mpoBeneHUs MPOMEKYTOUHOM aTTECTAIlMU AJi OOydYaIolUXCs YCTaHABIMBAETCS C
Y4ETOM WX HHIUBUIYATbHBIX MCUXO(U3HIECKUX 0COOCHHOCTEH. [IpoMexyTodHast arTecTanus MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipn mpoBeneHWH TMPOIEAYPHl OICHUBAHHS PE3YJAbTaTOB OOYYCHHS TIPEIyCMaTpUBaeTCs
HCIONIb30BaHUE TEXHUYECKUX CPENICTB, HEOOXOAUMBIX B CBSI3M C MHIUBUIYaTbHBIMH OCOOCHHOCTSMU
oOyJaromuxcsi. ITU CpPelCcTBa MOTYT OBITh MPETOCTABIEHBI (PUIHAIOM, WJIH MOTYT HCIOIb30BaThCS
COOCTBEHHBIE TEXHUYECKHE CPEIICTBA.

[TpoBenenue mpoueaypsl OLEHUBAHUS PE3YIbTaTOB O0YUEHHsI JOMYCKAETCS C UCIOIb30BaHUEM
JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUH.

ObecnieunBaeTcss AOCTYN K HH(POPMALMOHHBIM U OMOJIMOrpauYecKUM pecypcaM B CeTH
HNuTepHeT 1715 KaXkI0T0 00yUaroierocs B opMax, alaiTHPOBAHHBIX K OTPAHHUEHUSM UX 3I0POBbS U
BOCHIPHUSATHS WH()OPMAIINH:

AJIS1 CJIeNbIX M CJIa00BH/ISIIINX

- B [Ie4aTHOM (hopMe YBETUYEHHBIM IIPUPTOM;

- B (hopme 2IeKTPOHHOTO TOKYMEHTA;

- B (popme ayanodaiina.

AJISl TJIYXHX U ¢J1200CabIIAIUX !

- B Ie4aTHoO# opme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

AJ1s1 00y4aroIuXcsl ¢ HApYUIeHUsIMU ONIOPHO-IBUIaTeJIbHOIO annapara:

- B IeyaTHOH popme;

- B (hopme 371eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.
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