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1. HEJIA U 3AJAYU OCBOEHUSA JUCIHUITJINHBI

Lesbi0 OCBOEHHS] AUCHUILIMHBI SBISIETCS TOATOTOBKA OOYYAIOIIMXCA K PEIICHHIO 3a/ad
po¢eCCHOHATILHOM JESTEeNbHOCTH B 00JIACTH allapaTHOM pean3aluy alrOPUTMOB IO HAIIPABICHUIO
noarotoBku 09.03.01 «MudopmaTika u BBUUCIUTENbHAS TeXHHUKa» (mpoduis moarotoBku: «IIpo-
rpaMMHOE 00€ecCIieYeHUE CPEJICTB BBIYMCIMTEIBHON TEXHUKM M aBTOMATHU3MPOBAHHBIX CHUCTEM)) IO-
cpeacTBOM obecrneueHus: 3TanoB (HopMupoBaHUs KomnereHuuil, npeaxycmorpennsix ®I'OC u ycra-
HOBJICHHBIX MpOrpaMMoi OakanaBpuaTa Ha OCHOBE NMPO(ECCHOHANBHBIX CTAaHAAPTOB, B YacTU IMpe-
CTaBJICHHBIX HUKE 3HAHWM, YMEHUN U HAaBBIKOB.

3agaun QMCUMIVIMHBI. W3YYUTh NOHSITUMHBIN anmapar AMCLUILIIMHBI, OCHOBHBIE TEOpETHUYE-
CKHE TOJIOKEHHUS U METOJIbl UCIOJIb30BAaHUS IIPOrPaMMUPYEMOM JIOTUKHU JUISl pealu3alun o0paboTKu
JAHHBIX U YIPaBJIEHMS, O3HAKOMHUTHh OOYYAlOUIUXCA C COBPEMEHHBIMHM pa3pa0OOTaHHBIMU ISl HUX
CAIIP, 0coGeHHOCTAMU NMPOEKTUPOBAHMSI BEICOKO3()(PEKTUBHBIX anmapaTHBIX CPEJCTB IpUeMa, nepe-
nagu 1 00paboTku nHPOpMauu, chopMUpPOBATh YMEHHUS U IPUBUTH HABBIKUA MTPUMEHEHHS TEOpETUYE-
CKUX 3HaHUH /71 pelieHus Npo(ecCHOHANbHBIX 3a1ay, TAKUX KaK MOJIEIMPOBAaHUE U pa3paboTKa CXeM
Ha ocHoBe [IJINC, BcTpanBaHue X B IPOrpaMMHO alapaTHbIe CPEICTBA U CUCTEMBI.

2. MECTO JUCIUMIIJINHBI B CTPYKTYPE OI1 BO

JucuurumHa «AmnmapaTHas peanu3anus ajlrOpUTMOB» OTHOCUTCS K 4acTH, (hopMupyemoi
y4acTHHKaMu 00pa30BaTeIbHBIX OTHOILICHUH.
Jns n3ydeHus: TaHHOW JAWCIMIUIMHBI HEOOXOIUMBI 3HAHHS, YMEHUS U HaBBIKU, (POPMHUPYEMBbIE
MPE/IIECTBYIONIMMHA AUCIUIUIMHAME B TpaeKTOpuH popmupoBanus kommnereHuuu [1K-5:
e DJIEKTPOHMKA;
o (CXEeMOTEXHHKA;
e  MuKpONpOLECCOPHBIE CUCTEMBI;

JlanHOM AUCUMITIMHA SIBJISETCS 3aBEpIIAOIIel B paMKkax TpaekTopun GpopmupoBanus [1K-5:
e MonenupoBanue.

Taxxke TucHUIUIMHA ABISETCS QYHIAMEHTOM IS cienyromux npakTuk u ['MA:
e [Ipennuniuomuas nmpakTuka
e [loaroToBka K 3alUTe U 3alIUTa BHITYCKHON KBaJM(UKAIIMOHHONW pabOTHI.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JIUCHUIIJIMHBI

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

Ilepeuyenn nuIaHNpyeMbIX pe3yJIbTATOB 00yUYeHHs MO JUCHUIINHE (MOAYJII0), COOTHECEH-
HBIX C HHAMKATOPAMH JOCTHKEHHSI KOMIIeTCHIIUMH

Komnerenuus NuaukaTopbl 10CTHKEHUS] KOM- Pe3ysbTaThl 00yueHus
neTeHui
[1K-5. Cnocoben | I1K-5.1 Criocoben paspabaTbiBaTh | 3HaeT:
pa3pabaTbIBaTh W | DIIEMEHTHI U CXEMBI allllapaTHOM pe- | - MPUHIMITBI TOCTPOSHUS JJIEKTpUYIEe-
HAcTpaMBaTh  THIIO- | aJM3allMU AJITOPUTMOB. CKUX CXEM;
Bbl€  DJIEKTPOHHBIE - (u3nuyeckre U 3JIEKTPUYECKUE MO-
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paTHOE M TPOrpamMm-
HOe oOecIieyeHHue CH-
CTeM Ha  OCHOBE
MUKPOTIPOIIECCOPOB

KomMmnerennus NHaukaTopsbl JOCTHXKEHUS KOM- Pe3yabTaThl 00yueHus
neTeHI i
CXEMBI, CXEMOTEXHH- JIEJT OCHOBHBIX JIEKTPUUYECKUX CXEM,
YCCKUC y3JIbI, arira- - OCHOBBI HpI/IHL[I/IHOB CKBO3HOI'O HpO-

EKTHUPOBAHMUS.
- o0muMii MapmpyT mporecca MpoeK-
TUPOBAHMsI, METOJbl U ATAIlbl MPOEK-
TUPOBAHHS

Ymeer:

- paboTaTh ¢ TEXHHYECKOW TOKYMEH-
Tanuen.

- HCIONB30BaTh (PYHKIMOHAIbHBIC
BO3MOYKHOCTH M CHOCOOBI NpUMEHe-
HUS IPOTPaMMHBIX IAKETOB CUCTEM
aBTOMATH3HPOBAHHOTO  MPOEKTUPO-
BaHUS

Bnaneer:

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

- MpHeMaMH TPOBEPKU (PYHKIMOHHU-
POBaHUS slUEEK, CXEM U Y3JIOB,;

- TpUEeMaMH HCCIICZIOBaHUS pPabOTHI
CXEM U Y3JI0B Ha Pa3IUYHYyIO Harpys-
Ky U W3MEpPEHHEM BPEMEHHBIX Mapa-
METPOB pabOTHI.

I1K-5.2 Pa3pabatbiBaeT noBeieHYe-
CKO€ OIMCaHNe MOJENIEH anmnapar-
HBIX CPE/ICTB Ha OCHOBE IPOrpam-
MHPYEMOMU JIOTHUKH

3Haer:

- TMPUHIMIBI CKBO3HOTO MPOEKTUPO-
BAaHMS YCTPOMCTB ammapaTHO pealu-
3YIOIIUX AITOPUTMBI;

- S3BIKH TIOBEJICHYECKOTO OITMCAHMS
U(POBBIX KOMIIOHEHTOB W JIOTHYE-
ckux ¢pynkuii VHDL u Verilog.
YMmeer:

- HCIIOJIB30BaTh CHUCTEMBLI aBTOMATH-
3UPOBAHHOIO MPOEKTHUPOBAHUS C HC-
nonb3oBannem I1JINC;

- MPOBOAUTH ONHMCAHHE AamNMapaTHBIX
CPEJ/ICTB Ha MOBEJICHUYECKOM SI3bIKE.
Bnaneer:

- HaBBIKaMU pa3pabO0TKH arnmapaTHBIX
CPEJICTB C UCMOJIb30BAaHUEM BBICOKO-
YPOBHEBBIX SI3BIKOB TPOCKTHPOBAHUE
1 MOJICJIMPOBAHUS alllapaTHBIX
CPECTB.
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4. CTPYKTYPA U COAEPKAHUE JUCIIAIIJIMHBI

CTpyKTypa AMCUMIIMHBI:

Ne Hunexe

sacon e I n . 7 X acos 3o Kap | Cem
Kontpor e eaents | Koutpone [7Rers™ T Konraxr | Jlek | Jlab | Tip | KPII | CP | Konrtpons | Beero eze:

e Kowrpons [~ T Konrart | Jlex | J1a6 | Tip | KPI | C

S

4

&

B1.B.JIB.03.01

Annapasna
"

pe: k3 PI'P 180 52 20 32 92 36 5 3a0 180 52 20 32 92 36 5 15 8
a

OBO3HAYEHMUAA:

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

3a0 - 3ayer C OIICHKOM;

3a — 3ayer.

Buasbi pador:

KonTakT. — KOHTakTHas paboTa 00YJarOIMUXCs C MPENOoJaBaTEeNIeM;
JIek. — IEKITMOHHBIC 3aHITHSI;

Jla6.— maGopaTtopHbie pabOTHI;

[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBas pabota (KypcoBOil MpOEKT);

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

CP — camocTosTenpHas paboTa CTyJEHTOB;

3.e.— 00beM JVCIHILTUHBI B 3a4CTHBIX CIUHUIIAX.

Coaep:xaHue TMCUMILINHBI:

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COACPKAHHE

JlexumonHusle 3aHsaTHs, Kom4ecTBo - 10 1o 2 gaca:

1.1. Ilporpammupyemsie noruueckue cxembl. CPLD. FPGA.

1.2. BcrpauBaemsie crienuanusupoBanHbie 6s10ku B [TJIUC.

1.3. S3s1ku HDL.

1.4. Cucremsl npoexkTupoBanus U moaenuposanus Ha [TJIUC.

1.5. Opranu3zanus cucTeMbl CHHXPOHH3ALMH alapaTHO-IPOTPaAaMMHBIX CPE/ICTB.

1.6. Ucmosib30BaHMEe PETUCTPOB MAMSATH U OUYEpe/ied B CTPYKTYpE anmapaTHBIX CPeICTB 00paboT-
KU JaHHBIX U yIIPaBICHUH.

1.7. I'eHepaTOpbl U 1ETEKTOPBI CUTHAJIOB.

1.8. CpencrBa 00pabOTKM JaHHBIX C KOHBEHEPHOH U MapajieNbHOM CTPYKTYpaMHu.

1.9. OuieHKa cI0KHOCTH annapaTHOW U MpOrpaMMHON peann3anuu 00padoTky HHGOpMaIUK.
1.10. IlepcnekTHBHBIE HAMTPABICHHS Pa3BUTHS AallIAPATHBIX CPECTB.

JlaboparopHbie pabOThI, KOJIHYECTBO - 8 110 4 Jaca.

2.1. TIpoexTHpOBaHHE HA OCHOBE OA30BBIX AIEMEHTOB (IIPHMHUTHBOB).
2.2.Pa3pabotka Ha ocHoBe VHDL.

2.3. Pa3zpabotka Ha ocHoBe Verilog

2.4. TIpoekTHpOBaHUE KOJIepa KaHajla CBS3H.

2.5 IIpoexTupoBaHue AeKoepa KaHaia CBA3H.

2.6. FIFO.

2.7. [IpoekTrpoBaHue MepeiaTInKa U MpUEeMHUKA KaHana CBS3H.

2.7 TlpoBepka KaHaJIa TIOCJIEIOBATEIBHON MepeIau 1 MpreMa.

PacuetHo-Tpaduueckas paboTa.
Pa3paboTka n MozennpoBaHue MpreMo-TiepeJaTInKa MOCIEA0BATEIFHOTO KaHaIa CBSI3H 110 UH-
JTMBHUIYaJIbHOMY 33JJAaHUIO.

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

4.1. TToaroToBka K 3amiuTe JJA0OpaTOPHBIX PaOOT.

4.2. TTogroToBKa ¢ MPakTUYECKUM 3aHATHSIM.

4.2. CaMOCTOSITENILHOE U3yUEHHE TEOPETUUECKMX MAaTEPUAJIOB 10 CIEAYIOIUM BOIIPOCAM.
Cospemennsie [TJIMC npoussoacrea kommanuii Altera, Xilinx, Actel, Atmel, Lattice.
CunTakcuc u cTpykTypa mojaenu Ha ociose VHDL.

CHuHTaKCHUC U CTPYKTypa Moenu Ha ocHoBe Verilog.

Cucrema npoekTrpoBanus Quartus dpupmer Altera..

Crtpykrypa, coctaB u BosMokHocTH CAIIP Foundation ISE ¢pupmer Xilinx
TectupoBaHue U JUATHOCTHKA CXeM ¢ ucmoyib3oBanueM JTAG.

Hcnonp3oBaaue FPGA mis LTOC.

Texkymuii KOHTPOJIb:
- MPOBEPKA KOHCIIEKTOB JICKIIUN U JOMOTHUTEIBHBIX TEOPETUUCCKUX MATEPHAJIOB;
- IPOBEPKa OTYETOB 1O JTA0OPATOPHBIM paboTaMm;
- 3aIuTa JIJAOOPATOPHBIX PadoT;
- mpoBepka PI'P.

Pe3ynbTarhl TEKymIero KOHTPOJISI (PUKCHPYIOTCS C UCIOJIB30BAHUEM TPEXOAJUTBHOW CHUCTEMBI
(0, 1, 2) npu npoBeAeHUH KOHTPOJIBHBIX HEAENb Mo rpaduKy ¢unnana B TEUCHHE CEMECTPa, a TaKxKe
YYHUTBIBAIOTCSL TIPEMNOIaBaTelIeM IMPU OCYIIECTBICHUU MPOMEKYTOUHOM aTTECTAllMM MO HACTOAIIEH
JTUCIUIUIAHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Ta6Jmua - O6p330BaTeHBHBIC TCXHOJIOTHUH, UCITIOJIb3YEMBIC ITPH pCAIN3alluN PA3JINYHBIX BUIOB yqe6—
HBIX 3aHITUM 110 JUCIHUITIIINHEC

Ne | Buabl y4eOHBIX 3aHATHI O0pa3zoBaTenbHbIC TEXHOJIOTHH
n/n
1 Jlexuun Knaccuueckas (TpaauuuonHasi, UH(GOpMaIlMOHHAs) JIEKLUS.

WuTepakTrBHas JeKIUs (JICKIUSA-BU3YATU3AIIHS).
WuTepakTuBHAas JeKkuus (poOIeMHast JIeKITHS).

Jlekmusi, cocTaBiICHHAss HA OCHOBE PE3yJbTaTOB HAYYHBIX HCCIIC-
JIOBaHHM, B TOM YHCJE C Y4ETOM pErHOHAIbHBIX OCOOEHHOCTEH
po(heCCHOHATTLHOM JICATeTFHOCTH BBITYCKHHUKOB W TOTPEOHO-
cTeil paboTomaTenen.

MuauBuayaibHBIC B TPYIIIOBBIC KOHCYIBTAIIMH IO TUCITUTUIHHE.

2 JlaboparopHas paboTa TexHonorust BHIOJHEHHsS] Ja0OPAaTOPHBIX 3aJaHUNl HHIUBUAY-
QJIBHO.

TexHomorHs MPOOJIEMHOTO 00YUYEHHUST Ha OCHOBE aHAJIN3a PE3yJIIb-
TaTOB JIA0OPATOPHON PabOTHI: MHAMBUYAIbHBIN ONpoC, Mpe-
CTaBJIEHUE CTYJICHTOM PE3YJIbTaTOB JIA0OPATOPHOU pabOTHI B
¢dopme oTuera.

3 PacuetHo-rpaduueckas pa- | BrinmonHeHne HHAMBUAYAIBHOTO 3aaHus U 0()OpMIICHHE OTYETA.
6ota TexHomorust 06Cy>KACHNUsI WHAUBUIYAIBHO MOJYYEHHBIX PE3yib-
TaTOB ¢ (HOPMHUPOBAHUEM OLIEHOYHOTO 3aKITIOUEHUS

4 CamocrostenpHas pabora HNHpopMalnOHHO-KOMMYHUKALMOHHBIE TEXHOJOTHH (OCTYN K

6
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Ne | Buabl yueOHbIX 3aHATHH O0pa3oBaTe/IbHbIe TEXHOJIOTHH
n/n
cryaentos (BHeayautopHas) | DUOC ¢wmmmana, k 9bC ¢unumana, goctyn K uH(GOPMAIIMOHHO-
METOAMYECKHM MaTepualiaM 110 AUCLHUILINHE).
) Kontpons (mpomexxyrounast | OTBeT 1o Ouiiery.

arrecragus. 5K3 aMeH)

6. OUEHOYHBIE MATEPHA.IBI JUUISI TEKYLIETO KOHTPOJIS U
IMMPOMEKYTOYHOM ATTECTAIIAN — 1JI51 OIEHK! KAYECTBA OCBOEHUSI
JUCHUTIIMHBI

K HpOMe)I(YTO‘IHOﬁ arTeCTallu CTyACHTOB 110 JUCHUIINIMHC MOTYT IIPHUBJICKATHCA MPEACTAaBU-

Tenu paboToaTenei, MpenoaaBaTely MoCIeyMNX JUCIUIINH, 3aBeaytomue kadeapamu.

OI_IeHKa Kady€CTBa OCBOCHUA AMCLHMIIJIMHBI BKJIIIOYACT KakK TGKYH_[Hﬁ KOHTpPOJIb YCIICBAEMOCTH,

TaK U IPOMEXYTOUHYIO aTTECTALUIO.

RHRoOoo~NoGOr~WNE

NMNNONNNNNNR R R RRRRRR
ARWNPOOONOUAWNRO

25.
26.
27.

6.1. OneHo4YHbBIE CPEACTBA TEKYIEro KOHTPOJISI yCIIeBAeMOCTH:

Bonpocs 115 3aMThI JIa0OPaTOPHBIX PadoT
[Tepeunciure ocHOBHBIE KOMITOHEHTHI cucteMbl MAX+PLUS II.
OOBsicHUTE TIOPSIIOK CO3JIaHUS MOJIENIM HA OCHOBAaHHH BPEMEHHBIX THATPAMM.
OOBsicHUTE TOPSIOK CO3JaHUS MOJIENIN B (JOPME CXEMBI.
Kakwue onepanmonHbie 6J10KH BXOIAT B coctaB Kommuisitopa MAX+PLUS I.
Kak mpoBepuTh NpaBUIIbHOCTE ()YHKIIMOHUPOBAHUS MOJIEIH.
[TosicHuTe OCHOBHBIE OIIEPAIIH TTPH CO3TAHUU TECT BPEMEHHBIX JHarpPaMM.
Kak co31ate cOMBO MOZIETH [T UCTIOIB30BAHUS €€ B TpapUueCcKOM peJaKTope.
Kakwue ITJIMC moryT ucnionb30BaThest pu MojienupoBanun B cpene MAX+PLUS
Kakyto crpykrypy umeer VHDL onucanue 31eKTpoHHOM Mojienu?

. Kakne ximaccer 00bexToB moguepxkusaetr VHDL?

. Kakue oneparops! ucnonssytorcst B VHDL onmcanusix moneneit?

. Ilepeuncnure npoOIeMHO-OpUEHTUPOBAHHBIE KOMITOHEHTHI si3bika VHDL.

. B xakoit popme oOobsBisiercs mpoext B VHDL?

. Kakoil B nmeet onucanue apxutekTypsl npoexkra B VHDL?

. Uro Takoe 6ubmmotekn npoekta? Kak o0bsBisiercss koHpurypamnus npoekra B VHDL?
. Kak o0bsBnstorces koucrantsl B VHDL?

. Kak ucnone3yrorcs nepemenusix B VHDL?

. YUro Takoe curHainsl B onucanusax VHDL?

Kak 3amgaercs momensHOe Bpemst B VHDL?

. Kax opopmnsiercs npoekt Ha Verilog?

. Kaxoii Bun umeroT Moaysu Ha si3bike Verilog?

. Kak peanusyrorcs aBTomarsl Ha si3bike Verilog?

. [IpencTaBuTh ONMUCaHKUE APXUTEKTYPhI ACHHXPOHHOTO D-Tpurrepa.

. IlpencraBuTh ONMUCaHue apXUTEKTYpbl CHHXPOHHOTO D-Tpurrepa co Bxogamu ycraHoBku B ‘0’

ul’

[IpencraBuTh onyMcaHue apXUTEKTYPbl PETUCTPA CABUIA.

[IpencraBuTh onucaHue apXUTEKTYPhl PETUCTPaA CABUTA C MapaIENbHON 3alUCHIO.

Kak o rpa¢y nepexozos Beimosnnutsh VHDL onmcanue nmocienoBaTenbHOCTHON CXEMBI.

7
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28.

29.
30.
31.
32.

33.
34.
35.
36.
37.

OOBSCHUTD CHHTAKCUC MCHOJBb30BaHUS omepaTtopa BeiOopa CASE B mocnenoBaTenbHOCTHBIX
cxemax.

Kak onmcaTth TakTHpOBaHKE IEPEMEHHOM 10 (PPOHTY TAKTOBOTO CUTHAJIA.

Kak nmosyunts cursain no mnpasuiaM KoaupoBaHus Manuectep?

Hy»HO 11 TaKTHpOBaTh BBIXOJHON CUTHAJI TIepeiaTunKa?

3a kakoe BpeMs OyneT nepegaHo 16-Tu paspsaHOe CIOBO IO IOCIEIOBATEIBHOMY KaHAly C
TaKTOBOM yactoToi nepenarynkal 0 MI'n?

Ot yero 3aBucut eMkocTh FIFO nepenaTunka nocie0BaTeIbHOTO KaHaa CBA3U?

Kak obecnieunBaeTcsi CHHXpOHHU3AIMS HA YPOBHE OUT B MPUEMHUKE?

Kakue Bbl 3HaeTe criocoObl CHHXPOHU3ALUK KaJIpOB IPUEMHUKOM I10CII€0BATEIbHON JINHUM?
CocraBbTe rpad aBromara ynpasienus y3namu FIFO — konep nepenarynka.

Onummre JOruKy paboThl aBTOMara yCTPOICTBa yIpaBiieHUs] NPUEMHUKOM COOOLICHUH IO-
CJIEZIOBATENILHOIO KaHaa.

6.2. OneHouHble cpeacrea aJjas l'[pOMe)KyTO‘IHOi/i aTrTeCTalum — 3K3aMCH.

IIpuMepbI BONPOCOB K IK3aMeHY MO IHCHHUIIJIMHE
[TporpamMupyemble JIornueckue HHTerpanbHble cxemsl. Kimaccugukarus.
[Iporpammupyemsbie ornueckue marpuibl (IIJIM — PLA).
[Tporpammupyemast matpudnas jsoruka (PAL).

[Iporpammupyemslii torudeckuii aBromar (PLS).
Makposiaeiiku. CTpyKTypa Makposiueex.
Martpuunsie [TJIMC dupmer XILINX.
Matpuunsie [TJIMC ¢pupmer ALTERA.
Berpoennsbie 6noku [TJIMC.
3arpyska B [UIUC daiina konpurypamumn uz ROM.
. Kordurypuposanue [TJIMC B cranmapre JTAG.
. Cuctemsl npoextupoBanus u otnagaku [IJIMC ¢pupmber ALTERA.
. Cucremsl npoextupoBanus 1 otiagku [TJIMC ¢pupmbr XILINX.
. SI3b1km poekTupoBanust HDL.
. SI3bIKk onucanus anmnapatHbix cpeacts VHDL.
. SI3bIk onmcanus anmapatHbix cpencts Verilog.
. CHHXpOHU3AIMS BBIYHACIATENBHBIX YCTPOUCTB. [IpocKanb3bIBaHNsl CHHXPOHHU3AIINH.
. ®azoseie nomexu. /Lxurrep. Bannaep.
. OcobenHocTH niepeaun cooOIIeHNH o KaHanaM cBsi3u. CHHXpOHU3alus Ha YPOBHE
KaJpoB.
19. Opranmzanus FIFO Ha peructpax mamsiT.
20. Opranmzarnus FIFO na ocnoBe RAM.
21. Ouepenp KOMaHI.
22. Kongeiiepsl. Opranuzanus. YnpasieHue.
23. IIporeccop MOTOKA TaHHBIX.
24. T'eneparopsl CUTHAJIOB Ha OCHOBE (Da30BOi aBTOIMOICTPONKH YaCTOTHI.
25. TIpoekTrpoBaHUEe YCTPOICTB C yIeTOM 00eCTIeueHHs HX TECTHPOBAHUS.
26. CamoTecTUpOBaHUE.

CoNoOA~WNE

PRERPRERPRERERRREE
cONO O~ WNEO

IIpumep npakTHYeCKHX 32JaHUH, BBIHOCMMBIX HA 9K3aMeH, VISl IPOBEPKH NPAKTHYECKUX yMe-

HHUH 1 HABBIKOB CTYACHTOB IO TUCHUIIJINHE

1. Cozpnaiite u npomonenupyiite cxemy mpeobpazoBarens koaa I'pest B JBOWYHBIHI
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KoL

2. CripoekTHpyiiTe aBTOMAT YIpaBIeHUS Ha 3 COCTOSIHUS 10 3aJJaHHOMY aJlTOPUTMY.

3. PaccunTaiiTe MakCHMMaJIbHYIO YaCTOTY MEPEKIIOYCHNUS JBOUYHOTO CUETIHKA Ha 3a-
JAHHOM 3JIeMEHTHO 0a3e U MOJATBEPUTE €€ MOJICITUPOBAHUEM.

B ¢unnane ucnonpiyercs cucreMa ¢ TPAAUIIMOHHON IIKaloil o1leHoK — "oTnu4Ho", "Xopoio",
"ya0BIE€TBOPUTENHHO", "HEYTOBIETBOPpUTENHHO", "3auTeHo", "He 3auTeHo" (Hasee - mATHOAIbHAS CU-

cTema).

[IpuMeHsieMble KPUTEPHU OLICHUBAHUS 10 JAUCIMIUIAHAM (B COOTBETCTBUU C MHCTPYKTHBHBIM
nucbMom HIY MDU ot 14 mast 2012 roma Ne 1-23):

Onenka
0 AUCIH-
ILJINHE

Kpurepuu onieHkn pe3yibTaToB
00yuyeHusi Mo TUCHUILINHE

«OTITUIHOY/
«3aUTEHO
(oTnuuHO)»/
«3aUTCHO»

BeoicTaBisiercs oOyuatoniemycsi, 0OHapyKUBIIEMY BCECTOPOHHEE, CUCTEMAaTUYECKOE U
ri1y0OKO€ 3HaHUe MaTepUaJIoOB U3yYeHHOM JUCLUIUIMHBIL, yMEHHE CBOOOIHO BBIOIHSTH
3a/1aHMS, TPELYCMOTPEHHBIE ITPOTPAMMOM, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIM C J10-
HOJTHUTENBHOM JUTEpaTypoid, peKOMEHI0BaHHOM padoueil mporpaMMoi JAUCIUITUHBI;
MPOSIBUBILIEMY TBOPYECKHE CIOCOOHOCTH B MOHUMAHUU, U3JI0’KEHUHU U UCIOJIBb30BAHUN
MaTepHaJIOB W3YYEHHOW AMCUUIUIMHBI, O€3yMpeYHO OTBETHMBIIEMY HE TOJBKO Ha BO-
pockl Omiera, HO UM Ha JIOTOJHUTENIbHBIE BOIPOCHl B paMKax pabodeil mporpaMmbl
JUCLIUIUINHBL, IPABUJIBHO BBIIIOJIHUBIIEMY IIPAKTHYECKOE 3a1aHue. OLeHKa 1o JucIu-
IUTMHE BBICTABIIAIOTCS 00YYaroIIEeMycCs C Y4ETOM pe3yIbTaTOB TEKYIIETO KOHTPOJIS.
Komnerenmuu, 3akpeniaéHHble 3a TUCHUILUIMHON, cOPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBIN.

«XOopouIo»/
«3a4TEHO
(xoporo)»/
«3a4TEHO»

BrictaBnsercs oOyuaroniemycs, 0OHapyKUBIIEMY MOJHOE 3HAHWE MaTepuaia U3y4eH-
HOM JHMCUUIUIMHBI, YCIECIIHO BBITOJIHAIONIEMY NPEAYCMOTPEHHBIC 3a1aHUs, YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypy, PEKOMEHJOBAHHYIO pabouell MporpaMMoil JAUCHIUTIINHBL
MOKa3aBIIEMY CUCTEMAaTUUYECKUN XapakTep 3HAHUHM MO0 JUCHMIUIMHE, OTBETUBIIEMY HA
BCE BOMPOCHI OWIIETa, MPABUIBHO BBIMOJHUBIIUN MPAKTUYECKOE 3a/laHue, HO JOMY-
CTUBIIWN TIPU ITOM HENMPUHIIUIHATbHBIE OMUOKH. OIEHKA M0 TUCIHUIUINHE BBICTABIIS-
10TCs1 O0ydaroemMycs ¢ y4€ToM pe3ylbTaToOB TEKYIIETO KOHTPOJIS.

KomMmerennum, 3akperui€éHHpIe 3a MUCHUILUIMHON, chOPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBII).

«yJIOBJIETBO-
PUTEIILHOY/
«324TEHO
(ymoBneTBo-
PHUTENBHO)»/
«3aUTCHO»

BrictaBnsercs oOyuaroneMycsi, 0OHapyXKUBIIEMY 3HaHHE MaTepuasla U3y4eHHOM Juc-
UIUTMHBL B 00beMe, He0OX0IMMOM ISl JalibHeHIe yueOsl U mpeacrosieil paboTsl
1o MpoQeCcCcuu, CIPaBIISIONIEMYCSl C BBIIIOJHEHHEM 33/JaHUN, 3HAKOMOMY C OCHOBHOM
JUTEPATypOl, pEeKOMEHI0BAaHHOM paboyeil mporpaMMol TUCHMILUIMHBL, JOMYCTHUBIIEMY
MOTPEIIHOCTh B OTBETE Ha TEOPETUYECKUE BOMPOCH! W/WIIM MPH BBINOJIHEHUU MPAKTHU-
YeCKUX 33JaHuil, HO 00JajaoneMy HEOOXOAUMBIMU 3HAHUSAMH JUISI UX YCTpaHEHHUs
10JI PYKOBOJCTBOM TMperojaBaress, 100 HENPaBWIbLHO BBINOJHUBIIEMY MpaKTHYe-

9




Hanpaesnenue noocomosxu 09.03.01 « Ungpopmamura u 8bluuciumenvHas mexHuKa» (—fﬁ'ﬁ’}?ﬂ'ﬁi
Ipoghunv noozomosxu «Ilpocpammmnoe obecneuenue cpeocms olUUCTUMENbHOU MEXHUKU U g

~3

ABMOMAMUZUPOBAHHBIX CUCTIEM» o |
PIIJI B1.B.J]B.03.01 «Annapamnas peanuszayus ancopummosy Man_

Ouenka Kputepun oneHkH pe3yibTaToB
1o JMCIHU- 00y4eHHUSs O AUCHMUILINHE
ILUINHE
CKO€ 3aJ[aHKe, HO 10 YKa3aHUIO MPETOoJaBaTells BEIIOJHUBIIEMY APYTHUE TPAKTUICCKHE
3aJJaHuUs U3 TOTO XKE pazJiena JUCIUIUINHBI.
KomneTennuun, 3akperui€HHbIE 32 TUCIUIUIMHON, ¢(hOPMHUPOBAHBI HA YPOBHE — «IIOPO-
TOBBIIY.
«HEYJIOBJIE- BricTaBnsiercs oOydaromemMycsi, 0OHapyKUBIIEMY Cephe3HbIC MPOOETbl B 3HAHUSIX OC-
TBOPUTEIb- HOBHOI'O MaTepHalia W3Y4YeHHON JUCHUMIUIUHBI, JOMYCTHBIIEMY IPUHIUINAIbHBIC
HOY/ HE 3a- OIMOKY B BBIIIOJIHEHUH 33/IaHUI, HE OTBETHBIIIEMY Ha BCE BOIMPOCHI OWMJIeTa W JOIOJI-
YTEHO HUTEJIbHBIE BOIPOCHI M HEMPABUIIBHO BBIMIOJHUBIIEMY MPAKTUYECKOE 3aJaHue (Hempa-

BUJIBHOE BBIIIOJIHEHUE TOJIBKO IPAKTHUYECKOIO 3aJaHMsl HE SIBJISETCS OJHO3HAYHOU
HNPUYMHOM /17151 BBICTABJICHUS OLEHKHU «HEYJJOBIETBOPUTENLHOY). Kak mpaBuiio, oleHka
«HEYJIOBIIETBOPUTEIBHO CTABUTCS CTYIEHTaM, KOTOPhIE HE MOTYT HPOJIOJIKUTH 00y4e-
HHUE 10 00pa3oBaTeabHOM MporpamMme 0e3 JTOMOTHUTENbHBIX 3aHATUH 110 COOTBETCTBY-
fomeit qucnuiuinie. OneHka 1o JUCHUILIMHE BBICTABIISIIOTCS 00ydJaromeMycs ¢ y4ETom
pE3yJIbTaTOB TEKYLIETO KOHTPOJIS.

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Y4eOHoe 1 yueOHO-1a00paTOpPHOE 000PYy10BaHHE

Jl1st npoBeieHHs JIeKIMOHHBIX 3aHATHI HCIIOJIb3YeTCsl yueOHast ayAUTOPHS 171l TPOBEACHUS

3aHATUHA CEMMHAPCKOIO THIA, TPYNIIOBBIX U WHAUBUAYAIbHBIX KOHCYJIbTALlMM, TEKYIETr0 KOHTPOJIS U
MIPOMEXYTOUHOM aTTecTalliu, OCHAIEHHas CHEelHaTU3UpOBAaHHOW MeOenblo; JOCKOM ayIuTOpPHOM;
JI€MOHCTPALlMOHHBIM 000PYZOBAaHUEM: IE€PCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); MEPEHOCHBIM
(cTalmOHApHBIM) IPOEKTOPOM.

Jl1s1 ipoBeieHUs1 3aHATHI J1a00PaTOPHOI0 THNA HCIIONb3YyeTCs yueOHas ayAUTOpUs 1A Ja-
O0paTopHBIX pabOT, BBHIMTOJHAEMBIX B KOMIIBIOTEPHOM KJIACCE€, OCHAILEHHAs CHEUAIN3UPOBAaHHON Me-
0enblo; JOCKOW ayIUTOPHOMN; MEPCOHAIbHBIMH KOMITBIOTEPAMH, CBSI3aHHBIMHU JIOKAIbHOM BBIYMCIIH-
TEIbHOU CEeThIO C mojakmoueHueM k cetu Mutepuer u nocrynom B OUOC ¢dunmana, ycTraHOBIEHHbIN
CAIIP npoextupoBanus u moaenuposanus Ha [TJINC.

J1si caMoCTOATE/IbHOI PadoThl 00y4aKOIMXCS 110 TUCIUIUIMHE HCIOJb3YETCsl TOMEILEHUE
IUI CAMOCTOSITENILHON paboThl 00Yy4aroLINXCsl, OCHALIEHHOE CHEelNaTu3UpOBAHHON MeOeblo; TOCKOH
ayTUTOPHOM; IMEepPCOHAIbHBIM KOMIBIOTEPAMH C MOJKIIOUYEHHUEM K ceTH VHTepHeT W JO0CTylnoM B
SUOC ¢unnana.

IIporpammHoe obecnieuenune

[Tpu npoBeneHNH JEKIMOHHBIX 3aHATUH MPETyCMaTPUBAETCS UCIOIB30BAHUE 0QuUCHO20 TIaKe-
Ta (crcTeMa JiyIsi TOJITOTOBKH U TIPOBEACHUSI TPE3CHTAIIHU ).

[Tpu mpoBeneHuM J1aOOPATOPHBIX PAOOT CTyIEHTAMH MpPEIyCMaTpUBACTCA HCIOJIb30BaHUE
CAITIP nnst uHTErpUpOBAHHOM CpeIbl ISl pa3padO0TKH MUGPPOBBIX YCTPOUCTB Ha O6a3e MporpaMMupye-
MBIX JJoruueckux uHTerpaibHbix cxeM (IIJIMC) u TekcToBoro penakropa st opOpMIECHHs OTUETOB.
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8. OBECIIEYEHUME OBPA30OBATEJIBHOI'O TPOLECCA JJIs1 JINILL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3I0POBbSA U THBAJINIOB

B X0[4€ peain3dali OJUCHUILIMHBI UCITIOJIB3YIOTCA CICAYIOIINE JOIMOJIHUTCIBHBIC METOAbL O6y-
YCHU, TCKYLICTO KOHTPOJIA YCIICBACMOCTH U HpOMe)KYTOqHOﬁ arreCranuu 06yqaloumxcs1 B 3aBUCH-
MOCTH OT UX MHAUBHUAYAJBbHBIX 0COOEHHOCTEH:

JJIS1 CJIeNbIX M CJIa00BHASIIINX

- JIEKLUU 0OPMIIAIOTCS B BUJIE 3JIEKTPOHHOIO JOKYMEHTA, JOCTYIHOI'O C MOMOLIbI KOMIIbIO-
Tepa CO CIEeUUANTU3UPOBAHHBIM IPOTPAMMHBIM 00ECIIEYCHUEM;

- NIUCbMEHHBIE 3a/1aHUS BBIIOJIHSIIOTCS Ha KOMIBIOTEPE CO CHEIMATM3UPOBAHHBIM MPOrpaMM-
HBIM 00€CIIEYeHUEM, UIH MOT'YT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTcs UHAMBUAYaIbHOE paBHOMEpHOE ocBelleHue He Mmenee 300 Jrokc;

- JUIsl BBIIIOJIHEHUS 3a/laHus [P HEOOXOAMMOCTH MPEJOCTaBISAETCS] YBEIUUYHUBAIOIIEE YCTPOl-
CTBO; BO3MOXHO TaK)K€ MCII0JIb30BaHHE COOCTBEHHBIX YBEJIIMUMBAIOLIUX YCTPOICTB;

- MUCHbMEHHBIE 3a7aHusl OYOPMIISIFOTCS YBETUIEHHBIM IIPHUPTOM;

- 3a4€T IPOBOJUTCS B YCTHOW (hOpMeE UM BBINOJIHAETCS B IMCbMEHHOM (hopMe Ha KOMIIbIOTEpE.

AJIS TIIYXHX U ¢J1200C/IbIIIAIINX:

- JJEKIIMU OPOPMIISIOTCS B BUJIE FIEKTPOHHOTO JJOKYMEHTA;

- MUCHbMEHHBIE 3a[aHUs BBITTOJIHSAIOTCS Ha KOMITBIOTEPE B TUCBMEHHOU (opMe;

- 3a4€T MPOBOJAUTCS B MUCHbMEHHOH (popMe Ha KOMIIbIOTEpPE; BO3MOXKHO IPOBECHUE B (opMe
TECTUPOBAHUS.

JJIS1 JIML ¢ HAPYLIEeHUsIMM ONIOPHO-ABUIaTeIbHOI0 aNnapara:

- JIGKIUU O(OPMIIIOTCS] B BUJI€ SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBI0 KOMIIBIO-
Tepa CO CNEeLUANTU3UPOBAHHBIM IPOrPaMMHBIM 00€CTIeUeHHEM;

- MMCbMEHHBIE 3aJ]aHUs BBIMOIHIIOTCS HAa KOMIBIOTEPE CO CHEIUAIN3UPOBAHHBIM MPOTPaAMM-
HBIM O0€CTIeYeHUEM;

- 3a4€T MPOBOJUTCS B YCTHOM (pOpMeE MIIU BBIMOJIHAETCSA B MMCbMEHHON (OpMe Ha KOMIbIOTE-
pe;

- UCTIOJNIb3YyeTCA crenuaibHas yueoHas ayauropus 1is aui ¢ JIOB3 — ayn. 106 riiaBHoro yueo-
HOro kKopmyca 1o aapecy 214013, r. CmoneHck, DHepreTudeckuil mp-a, 1.1, 31aHue 3HEpreTHYECKOro
HHCTHUTYTA (OCHOBHOM KOPITYC).

[Tpu HEOOGXOIUMOCTH MpeTyCMaTpUBAETCsl YBEIMUEHHE BPEMEHU /ISl TOJITOTOBKU OTBETA.

[Tpouenypa npoBeneHNs MPOMEXYTOUHOM aTTeCTaluu Jid 00ydaroluxcs yCTaHaBJIUBAETCS C
y4€TOM UX WHAMBHUIYAIbHBIX NCUXO(PHU3NUECKUX 0COOCHHOCTE!. [IpoMexxyTouHas arTecTalusi MOXET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipyu mpoBeneHUHM TMpPOLEAYpPhl OLCHUBAHUS PE3yIbTAaTOB OOYyYEHHUS MpeayCcMaTpUBaCTCs
HCIOJIb30BaHUE TEXHUYECKUX CPENICTB, HEOOXOAUMBIX B CBSI3M C MHIUBUIYaTbHBIMU OCOOCHHOCTSMU
o0y4aronuxcsi. ITU CpelICTBA MOTYT OBbITh MPEIOCTaBIEHBl (DUIMAIOM, MJIM MOTYT HCIIOJIb30BaThCs
COOCTBEHHbBIE TEXHUYECKUE CPEJICTBA.

[TpoBeneHue npoueaypbl OLICHUBAHUS PE3YABTaTOB 00yUEHUS JOMYCKAETCS ¢ UCIOIb30BAHUEM
JUCTAaHIIMOHHBIX 00Pa30BaTeNbHBIX TEXHOJIOTUH.

ObecneunBaeTcs 10CTyn K HHGOPMANMOHHBIM U Oub/aMoOrpadgpuyeckuM pecypcam B CeTH
HNuTepHer 1715 Kaxaoro odyyaromerocs B GpopMax, alaiTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pOBbS U
BOCIIPUATHS HHPOPMALIUU:

JJISL CJIENbIX M CJIA00BHISAIIHX:

- B ICYaTHON (pOopMe yBETUUEHHBIM HIPHUPTOM;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

A TJIYXHX M CJ1a00C/TbIIIAIMX!
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- B Ie4aTHOH opMme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

AJIs1 00YYAIOIIMXCS ¢ HAPYLIEHUSIMU ONIOPHO-/IBUTaTeJILHOTO annapara:
- B Ie4aTHou opme;

- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;

- B popme ayaunodaiina.

9. YYEBHO-METOAMYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHUE
JUCIHUIIVIMHBI

OcHoBHas JuTepartypa.
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http://e.lanbook.com/view/book/68474/

2. bepuyn HO.B. S3bik onmcanus 3nexTponHoi ammapatypsl VHDL: yue6. mocobue - M.OK
M3p-eo MITY wum H.D. Bbaymana, 2010. - 61. B 3BbC «Jlamp». Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll_id=52394/
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— KOMIUIEKT JIeKIIUi B opMaTe MyJIbTUMEIUNHBIX MPE3CHTAUM;
Y4eOHO-MeTOInYEeCKHEe MaTepHalIbl Pa3MEICHbI Ha pecypcax Kadeapsl.
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JUCT PETUCTPALIMU U3MEHEHUI

Howmepa cTpanur

Ho- a Bcero Hara
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