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1. Ilesin ocBOeHUsI AUCHHUIIIMHBI

Hensamu ocBoenus qucuuiuivHbl «lIpoekTupoBaHue paguo3IeKTPOHHON annaparypsl
Ha [IPOrpaMMHUPYEMBIX JIOTUUECKUX UHTErpaibHbIX cxemax (IIJIMC)» sBusoTcs: NOArOTOBKA
CTYAGHTOB K JESATEIbHOCTH, CBS3aHHOW C pa3pabOTKONH M NpUMEHEHHeM UH(POBBIX
KOMIIOHEHTOB  paJMOIEKTPOHHOM  ammaparypbl Ha I[POrpaMMHUPYEMBIX  JIOTMUECKUX
uHterpaibHbiX cxemax (ITJIMC), o3HakomiieHHE C apXUTEKTYpOH, XapaKTEPUCTHKAMHU H
npuniunamMu npuMmenenust [IJIMC, cnemudukoit nmpoextupoBanus Ha [IJIMC ¢ momomisio
CAIIP, usyyeHue s3plka NPOEKTUPOBAHMS BBICOKOCKOPOCTHBIX 3JIEKTPOHHBIX YCTPOMCTB
VHDL nst pa3pabotku 1udpossix yetpoiicts Ha [TJIMC u nonmyyenne 6a30BbIX TPAKTUYECKUX
HaBBIKOB IIPOEKTUPOBAHUS YCTPOMCTB.

2. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

JAucuunnmza «IIpoextupoBanue PaarO3IEKTPOHHOM anmnapaTrypsl Ha
IporpaMMUpyeMbIX Jiornyeckux uHTerpanbHbix cxemax (IIJIMC)» otHocuTcs K 4actu,
dbopMupyeMOil y4acTHUKaMH OOpa30BaTENbHBIX OTHOIICHHH, pa3feny « {MCIUIIUHBI 10
BeiOopy (B1.B.JIB.01.02)» u OCHOBBIBa€TCS Ha 3HAHHUAX, IMOJYUYCHHBIX IPU HIYYCHHU
JUCHUTUTMH €CTeCTBEHHOHAYYHOTO HHKIa: «DPu3nKay, W AUCHUIUIMH TPO(ecCHOHATBHOTO
nukina: «OCHOBBI Teopuu Leneiy, «PanguoTrexHudyeckue Lenu W CHUrHajibl», «OCHOBBI
mUppoBoli 0OpaOOTKM CHUTHAIOB». 3HAHWS ¥ HABBIKM, IIOJIyYECHHBIE MPH H3YyYCHUU
qucuuiuHbel  «[IlpoexkTrpoBanue pajaMO3JIEKTPOHHOM ammaparypbl Ha MPOrpaMMHUPYEMbIX
norudeckux uHTerpanbHbix cxemax (IIJIMC)», BocTtpeOoBaHbl IpU HU3YYEHUH AUCLUUIUIMH
cnenmanuzamuu: «{udposas oOpaboTka curHamoBy», «YCTpOHCTBA TE€HEPUPOBAHHS U
dbopmupoBaHusl cUTHAIOBY, «Pamuonpuémubie yCTpONCTBa» a TakKe NPH BBITOJIHEHUH
BBIMYCKHBIX KBATH(PHUKAIIMOHHBIX PaloT.

3. Illlanupyemble  pe3yJbTaTbl 00y4YeHHs] 1O JUCHMILIMHE, COOTHECéHHbIE C
IVIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTe/JbHOH NPOrpaMMbl

IIponiecc wm3yueHUs MAUCUMIUIMHBI HampaBiieH Ha (OpMUPOBAHHME CIEIYIOUIMX
komrereHmii B cootBerctBun ¢ ®I'OC BO, OOII BO u npuobperenust Clieayonux 3HaHH,
YMEHUH, HaBBIKOB U (WJIM) OIBITA 1A TEIbHOCTH:

®opmupyemas
KOMIIETCHI U
(xoa u popMyIHPOBKA)

NHaukaTop 10CTHKEHUS
KOMIIETeHIMH
(xoa u opMyJIMPOBKA)

IlepeyeHb MJIAHUPYEMBIX Pe3yJbTaTOB
o0yueHust

IIpodeccnonaibHble KOMIIETEHIIUT

IK-1:

CnocobeH ocymecTBIATh
cOop 1 00pabOTKy UCXOTHBIX
JAaHHBIX JUIS PEIICHHS
TIOCTABJICHHBIX
podecCHOHAIBHBIX 33/1a4 B
obmacTu paanopu3NKH,
OCYIIECTBIISITH OUCK, aHAJIN3
1 BEIOOp METOJIOB MX
pereHus

W IK-1.1
OcyniectisieT cO0p U
00pabOTKy HCXOIHBIX
JAHHBIX JJIsSI PEILCHUS
MOCTaBJICHHBIX
npodecCHOHANBHBIX 3a/1a4

3HATh:

- Uctounnku napopmaruu 06 obmieit
apxurektype mukpocxeM [IJIUC ¢pupmer
XILINX cepuit Virtex 6, Kintex-7, Zing-
7000 m T.11.;

- CTpyKTypy U QYHKIUHU OIOKOB
cocrapisitonux kpucramt [IJINC;

- Oprasmzainuio cipaBOYHON CHCTEMBI
DocNav;

- Cpeny paspaborku Vivado WebPack u
MapuUIpyT NPOCKTUPOBAHHUS;

- OCHOBHBIE KOHCTPYKI[HH ¥ CHHTAKCHC
s3pika VHDL npumenurensHo
KOHCTpyupoBaHuio ycrpoiicts Ha IIJINC
¢upmer XILINX;

- [IpaBuina n orpaHuydeHMs IS
WHCTPYMEHTOB aBTOMaTH4eCKON
paspaboTku (constraints) cpeasr XILINX
Vivado

- Bo3aMosxHOCTH 0TNIaI09HOTO sApa
ChipScope ILA;




®opmupyemas
KOMIeTeHIUsl

(xoa U GopMyJTHPOBKA)

NuaukaTop 10CTHKEHUS
KOMIETEeHIUH
(xoa u popMy.JITUPOBKA)

IlepeyeHb MJIAaHUPYEMBIX pPe3yJbTATOB

o0yueHust

yMeTb:

- HpI/IHL[I/IHBI 1 IPAKTUICCKUE OCHOBBI
BPEMEHHOI'O aHaJIn3a JIOTHYECKUX CXEM

- ITonmp30BaThCs CHCTEMOM IMMOMCKA M YTCHHS
nokymerraruu DocNav s moxydeHus
nHdopmanuu o padore y3nos I[TJIUC.

- Habmonate 3a mporieccoM HCIOTHEHUS C
MOMOIIBIO 0TNIano4Horo sipa Chipscope u
BHEITHHUX MepUPEPUHHBIX YCTPONUCTB
OTJIAJ0YHOM IUIATEI;

WJI TIK-1.2

[IpoBoaut ananus u
000CHOBaHHBIN BEIOOP
METOJIOB PEIICHHUS
po¢eCcCHOHANBHBIX 33129 B
obJyacTi paTioTEXHUKH

yMeThb:

BJIAJ1€Th:

DocNav;

- CocTaBIIATh OIMCAHUS IPOCTEHIIINX
IU(pPOBBIX YCTPOHCTB Ha si3pike VHDL;

- Cunresupoats ux mis [INC ¢upmsr
XILINX, oTi1a;kuBaTh C IIOMOIIILIO
CHCTeMBI TecTUpoBaHuA (testbench);

- Cobuparts bitstream-¢aiii, HCIIOTHATE ero
Ha OTJIaJ0YHOM IIJIaTe;

- Cpenoii paspaborku Vivado Webpack
¢upmer XILINX;
- CucremMoit oucka JOKyMEHTaIH

4. O0béMm, CTPYKTYpa U coJep:KaHHe TUCHUILINHBI

OO6mias TpyA0EMKOCTh TUCIUIUIMHBI COCTaBISIET 4 3auéT. ex., 144 akan. yac.

Ne Tembl (pa3aebl) Buabl yueOHbIX 3aHATHI, @opMblI TeKYLIET0
n/n AMCUHMIIMHBI, BKJIIOYAsi CAMOCTOSITE/IbHYIO KOHTPOJISl YCIIEBA€MOCTH
HX cOoJep:KaHue padoTy CTYI€eHTOB,
H X TPYA0EMKOCTD ®opma NpoMeKyTOYHOI
(B aka/IeMHYeCKHUX Yacax) aTTecTaluu
= no cemecmpam
5 KourakTHas padoTa £ pan)
%) =R
3 ) g ®opmet 0 u 10T
&) Q Q = 0 )
= 2 E D = B o (npu nanuuuu)
. 2 = 5 |Z = g &
o < Q = [}
=l 2| &| E 25 58
= =3 = A g = &
~ IS < = < 3 I Q.
5} = o | = Q
= X © 2|3 5 g
s | g S |8 =5 &
= = P ; Q
1 |Temal 7 2 YCTHBIN OIpOC
2 |Tema?2 7 2 2 |05 4,3 |IIpoBepka 1ab0OpPaTOPHOTO
NpaKTHKyMa
3 |Tema3 7 3 4,3 |yCTHBII ONpoOC
4 |Tema4 7 2 3 105 4,3 |yCTHBII OMPOC, MPOBEpKa
712a00paTOPHOrO MPAKTUKyMa
5 |Tema$s 7 3 4,3 |yCTHBII Ompoc
6 |[Tema6 7 2 3 105 4,3 |ycrHsIit onpoc, [IpoBepka
71a00PaTOPHOTO NPAKTUKYMa
7 |Tema?7 7 3 0,5 4,3 |ycTHBII onpoc, ITpoBepKa
WHUBHJ. JOMalll. 33laHuH
8 |Temas8 7 2 2 105 4,3 |IlpoBepka 1abopaTopHOTO
MpPaKTHKyMa
9 |Tema9 7 3 0,5 4.3




10 |Tema 10 7 4 3 105 4,3 |IIpoBepka 1abopaToOpHOTO
MPaKTUKyMa
11 |Tema 11 7 3 2 |05 4,3 |IIpoBepka 1abOpPaTOPHOTO
MPaKTUKyMa
12 |Tema 12 7 2 0,5 4,3
13 |Tema 13 7 3 2 |05 4,3 |IIpoBepka mabopaTopHOTO
MPaKTUKyMa
Koncynpramus nepen 7 2
IK3aMEHOM
IIpomesxxyToUHast aTTecTaIus 7 0,5 | 33,5 |Dx3amen
HUTOI'O 7 34 |17 | 7 |05 | 855 |144
¢ mom uucie ¢ 30 u ;10T

Conep:xanue pa3enoB (TeM) TUCHUILINHBI:
1. BBenenue. YpoBHM ONUCaHUS YCTPOMCTB OT CHCTEMHOrO JO TOMOJOTHH KpHUCTalia.
Jlornueckue curHaibl, OyneBa anreOpa, ONMHCAHUE YCTPOWCTB C IOMOUIBIO JIOTHYECKUX
ypaBHeHuid. Kapter KapHo, Tabmuinpl nctuHHOCTH. CxeMoTeXxHHYecKoe onucanue. [Ipodne
CIIOCOOBI ONHUCAHUs, B T.4. KOHEUHbIE aBTOMATHI U UX JAUAarpaMMbl COCTOSHUM.
2. SI3piku omwmcanus ammapatypel (SIOA) Kak eIMHCTBEHHBIH CTaHIAPTU3UPOBAHHBIA H
iaTopMoHe3aBUCUMBIN crioco® omucanus. S3sik VHDL. Hcrtopus m mpenHasHaueHHe
sa3pika. Otnnume SIOA oT s3bIKOB mporpamMupoBanus. KoMOMHaIMs CTPYKTypHOTO U
MIOBEJICHYECKOTO ONMCAHMSI, OTIMCAHUE YCTPOMCTBA, KAK COBOKYITHOCTHU «ITPOIECCOBY, OJIOKOB,
U «CUTHAJIOB». B3amMopeicTBuE OTAEIbHBIX KOMIIOHEHTOB BO BPEMEHM, IOHSTHE JENbTa-
3a/ICPKKH.
3. Cunrakcuc si3pika VHDL. Omneparopsl, Tumbl JaHHBIX, QyHKUMU, W T.0. bubmuorekw.
bubmmorexa IEEE 1164 mns onucanust UPpPOBBIX yCTPOUCTB.
4. Peammzammss Ha VHDL ocHOBHBIX UHMPOBBIX Y370B (JIOTMUECKHE JIIEMEHTHl U
nermupaTopbl, TPUTTEPbl U PETUCTPBI, CUYECTUUKUA U JEIUTEIH YaCTOTHI, MYJIbTHUILUICKCOPHI,
13y, O3Y) Ilonsatue «ucheiTaTensHoro creHaa» (testbench). CunTesupyembie u
HECUHTE3UPYEMBIE SI3bIKOBbIE KOHCTPYKLUMH. [IprMeHeHre HECHUHTE3UPYEMbIX KOHCTPYKLIHMA
JUIS 337124 MOJICITMPOBAHMSL.
5. O0630p coco60B anmapaTHON pearn3auy JOTHUYECKUX CXeM, OT 00BIYHOM Joruku 10 [IBM
(mudpossie UC, T13Y, I[JIM, TUTY, CIIJIUC, nporpammupyemblie MOJIb30BaTEIEM JTOTHIECKUE
matpuisl — [1IT11BM, 3aka3nsle u nomy3akassie CBHC)
6. 3nHakomcTBO ¢ sTamamu paszpaborku Ha [IJIMC. O630p CymiecTBYIOMMX MPOrPaMMHBIX
MPOAYKTOB. Bepudukaius mpoekToB: MOJAETUPOBaHUE (JOTHYECKOE U HA YPOBHE BEHTHIIEH),
BPEMEHHON aHaiu3, BHyTpUCXeMHas Bepu¢ukanus. [IporpaMMHble U anmnapaTHble cpeacTBa
Bepudukanuu.
7. O630p cemeiictBa [IJIMC Xilinx Zing-7. JletanbHbiii 0030p apxutektypsl Virtex-Kintex-
Zinq (ceMelcTBO U TEXHHUECKHUE XapaKTePUCTUKH, KOPITYCa MUKPOCXEM, JTOTHYecKast EMKOCTh
U JIpyrHe XapaKTepUCTHKHU; MporpaMMHUpyemble OJIOKM BBOJIa-BbIBOJIA, IOJJIEPKUBAEMbIE
CTaHAapThl BBOJA-BBIBOJIA, pa3/iejieHHe Ha OaHKH, HECUMMETpHUYHbIE U AudQepeHnanbHbIe
CUTHAJIBI, OJIOKM yNpaBJi€HHs] TaKTOBOW 4aCTOTOM, PEKUM MeTiau (pa30oBON CHUHXPOHU3ALUHU,
caBura (assl U IUGPPOBOrO CHHTE3aTOpa 4YacTOT, KOHPUIypHpyeMble JIOTMYEeCKHe OJIOKH,
MareMarnueckue 01oku DSP48, Gmodnast mamsTh, pa3BOJOYHBIE PECYPCHI).
8. CHHXpOHHBIE CUTHANBI (TaKThl, COPOCHI). ACUHXPOHHBIE CUTHANIbI. MeTOMbl TepeceyeHus
TaKTOBBIX OOJsiacTell (CBOICTBa TaKTOBOTO CHUTHAja, CHEIHaJbHbIE Pa3BOJOYHBIE PECYPCHI,
ro0anbHble TaKTOBbIE Oydepbl, CHHXPOHHBIE M AaCHHXPOHHBIE COpPOCHI, ACHHXPOHHBIE
CUTHAJIbl, CHHXPOHU3aTOPbl, TAKTOBBIE JJOMEHBI, NIEpeceyeHNEe TAaKTOBBIX JOMEHOB, JIOTHKA
kButuposanus, FIFO).
9. O3HaKoMIIEHHE CO Cpeior pa3paboTKH U «MapIIPyTOM MPOCKTHPOBaHUs». CO31aHHE HOBOTO
IPOeKTa, ¢ TpeOyeMbIMH HacTpoiikamMu. BBo onmcaHus mpocToro ycTpoicTBa B BHJIE CXEMBI.
[IpoBepka pabOTHI YCTpPOMCTBA ¢ MOMOIIBI0 MozenupoBanus. KoHburyprupoBanue mopToB



BBOJIa-BbIBOJIA MHKPOCXEMBI (MECTOIOJIOKEHUE U  DJIEKTPUUYECKHE XaPAKTEPUCTHUKH).
Peanuzamus ycrpoiictBa Ha peanbHoi [IJIMC, npoBepka paboThl yCTpolcTBa.

10. 3aganue mpaBwi W orpaHuyeHHi (constraints) A7 MHCTPYMEHTOB aBTOMATHYECKOM
pa3paboTKH, BXOAAIIMX B cocTaB cpeabl Xilinx ISE. BpemenHo# aHau3 JIOrHYecKuX cXeM (4To
Takoe, 3a4eM HYXEH, 00J1acCTH UHTepeca MPH MPOBEICHUH aHAIIN3a, KaKHe MapaMeTphl HY)KHO
3HAaTh MpPH aHajlu3e, NapaMeTpbl KOMOMHAIIMOHHOM JIOTMKH, pPa3BOJOYHBIX PECypCOB,
TPUTTEPOB, 3P PEKTHI MpH pabOTE CXEMBI B PEATbHBIX YCIOBHUSIX, BPEMEHHBIC OTPAHUYCHHS )
11. Hcnonp3oBanue IIJIMC Ha ypoBHE meyaTHOH IIaThl (BBIBOJABI OOINET0 HA3HAYCHUS,
CHelManbHble BBIBOABI, HANpPSHKEHUs NHTaHUsA). 3arpyska KoHdurypammu [IJIMC
(koH(UTYpaIMOHHBIE BBIBOJIBI, PEKUMbI KOH(MUTYpAIIHN).

12. Vcnonw3oBanue otnamodynoro siypa ChipScope mns oTiiagku HA YpPOBHE KPHCTAJLIA.
Habmtoienue curuanoB U UCHOJIb30BaHUE TECTOBBIX BO3IACHCTBHIA.

13. M3ydyeHue BO3MOXHOCTEH OTJIAOYHBIX Iar. Peanusanus ycTpOHCTB, HCIIOJIB3YIOIINX
KOMITOHEHTHI OTJIaJOYHBIX IUTaT U BcTpoeHHble O6moku [IJINC.

5. O6pa3oBaTte/ibHbIE TEXHOJOTHMH, B TOM YHCJI€e TeXHOJIOTHU JIeKTPOHHOI0 00y4YeHHs H
ANCTAHUHMOHHBIE 00pa3oBaTeIbHbIe TEXHOJOTHH, MCNOJIb3yeMble NMPH OCYIIECTBIEHUH
00pa3oBaTeIbHOIO MpoIecca Mo AUCHUIIINHE

B niporiecce 00ydeHust UCTIONB3YIOTCS CIEIYIOINE 00pa30BaTeIbHBIE TEXHOIOTHH:

BBoaHasi JeKuusi — AaeT MMEpBOE IENOCTHOE MPECTABICHHE O AUCHUILIMHE (MK e€
paszene) U OPHEHTUPYET CTYJCHTa B CHCTEME HM3y4YCHHUs TAHHOW MUCUUIUIMHBL. CTyICHTHI
3HAKOMSATCS C Ha3HAYEHHEM WU 3aJadyaMH Kypca, €ro pojibl0 MU MECTOM B CHCTEME Y4eOHBIX
JUCHIUTUIMH ¥ B CHCTEME IMOJTOTOBKH criernuanucrta. Jlaércst kpaTkuii 0030p Kypca, UCTOpHUS
pa3BUTUS HAayKW M NPAKTHKH, JIOCTIDKCHHS B 3TOH cdepe, MMEHa H3BECTHBIX YYEHBIX,
M3JIararoTcsl MEPCIEKTUBHBIE HATIPABJICHUS HcciaeqoBaHui. Ha ToM JIEKIMU BBICKA3bIBAIOTCS
METOJIMYECKHE U OpraHMu3alliOHHbIE 0COOCHHOCTH paboThl B paMKax Kypca, a Takke JaéTcs
aHaJIN3 PEKOMEHIyeMOl y4eOHO-METOIMIECKO JTUTEPATYPHI.

AkageMuyeckasi JieKOHSI —  I[OCJIEAOBATelIbHOE  M3JIOXKEHHE  MaTrepuana,
OCYIIECTBIISIEMOE TPEHMYIIECTBEHHO B BHJE MOHOJIOTa mpernojaBarens. TpeGoBaHus K
aKaJIeMHYECKOIl JIGKIIUH: COBPEMEHHBIN HAy4YHBII YPOBEHb U HACHIIIEHHAs! HH(OPMATHBHOCTH,
yOenuTenbHas apryMEHTAllMs, JOCTYIHAs M MOHSATHAs peub, 4€TKas CTPYKTypa M JIOTHKA,
HaJIMYUe SPKUX MPUMEPOB, HAYYHBIX JI0Ka3aTeIbCTB, 000CHOBAHHM, (PAKTOB.

IIpakTHyeckoe 3aHsATHE — 3aHITHE, TTOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUN U
HaBBIKOB U 3aKPETICHUIO TTOJTyYSHHBIX HA JICKIIMU 3HAHUI 10 PEATI0KEHHOMY allTOPUTMY.

JlabopaTtopnasi pabora — opraHu3anus y4eOHOW paboThl C  peaTbHBIMHU
MaTepUalbHBIMH W WH(POPMAIMOHHBIMU OOBEKTaMH, OJKCIIEpHUMEHTaNbHas padoTa C
AHAJIOTOBBIMH MOJICTISIMH PEATbHBIX 00BEKTOB.

OnektpoHubi kypc B LMS Moodle Spl'Y, B KOTOpOM MpeACTaBICHbBI 3aJaHus s
CaMOCTOSITENIbHOW Pa0bOThI, O3HAKOMHUTENIFHBIE TPUMEPHI KO/Aa, METOAWYECKHE MaTepHajIbl
JIGKIHIA TT0 KYpCY U MHCTPYKIIMH 10 HACTpoiike cpensl paspadborku Vivado WebPack.

6. [lepeyeHb JHMIEH3MOHHOTO U (WJIM) CBOOOAHO PACHPOCTPAHSIEMOI0 MPOrPaMMHOIO
o0ecrneyeHus, MCMOJIb3YeMOr0 MPH OCYLIECTBJEHHH 00pPa30BaTeIbHOI0 Mpouecca Mo
AMCIHUTIIHHE

B nporiecce ocymiecTBieHus1 00pa3oBaTEIbHOTO MPOIECCa UCTIONB3YIOTCS:

1. nabopartopHast pabora «OCHOBHBIE HaBBIKH PabOTHl B cpene paspadboTku XILINX
Vivado Webpacky;

2. maboparopHas pabota «[IpoekTrupoBaHHe 0a30BBIX JIOTUUECKHX SJIEMEHTOBY

3. maboparopuas pabora «Cpena cumysiun, Hamucanue Tectos (testbench) u otnanka
0a30BBIX JJOTHYECKUX DIIEMEHTOB B CPEIe MOJCITHPOBAHHS;

4 nmaboparopHas padota «I[IpoexkTrpoBaHue U OTIaJKa YCTPONCTBA, peain3yeMOro Ha
OTJIaZIOYHOM TIIIATe»;



5. maboparopHasi pabora «lcmonp30BaHHWE OTIAJOYHON TUIATHI, 3aJIMBKa TOTOBOM
MPOUIMBKU, KOHTPOJIb 3aITyCKay.

6. maboparopHast pabora «lcnoms3oBanue croponnux sipep IP-Cores na mpumepe
BHYTPUCXEMHOT0 oTiaauuka ILA u oTiagKa noqydyuBLICICS MPOIIUBKI.

7. naboparopHasi pabora (Ui «IPOJBHHYTHIX») «BpIOMHEHUE 0CO00 CII0KHOTO
3agaHusy. Jlaércs Ha BEIOOp CTYNIEHTY, €CJIM OH CUYUTAET Ce0sl TOCTATOYHO «CUIIBHBIM.

7. IlepeyeHb CcOBpeMeHHBIX MNPO(ecCHOHAIBbHBIX 0a3 JaHHBIX W HHQPOPMANMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIO0JIb3yeMBbIX NIPH OCYLIEeCTBJICHUH 00pa30BaTeJbLHOIO NpoLuecca
1o JUCHUIIMHE (npu HeobXooumocmiu)

B mpouecce ocymiecTBiaeHHs 00pa3oBaTENbHOrO Ipolecca 10  JUCLHUIUIMHE
UCIIOJIB3YIOTCS
«ABTOMatu3upoBaHHas  OubnmoTeuHo-uHpopmanmonnas  cucrema  «BYKU-NEXT»»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOH ¥ JIONOJHHUTEJIbHOH Y4eOHOIl JIMTepaTypbl, pecypcoB
HHGPOPMANIMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTH «VHTepHeT», peKOMeHAyeMbIX I
OCBOEHMS TUCIUIIHHBI

a) OCHOBHAasl JINTeparypa:

1. Tapacos, Unbsa EBrenneBuu «Pa3paboTka 1udpoBbix ycrpoiictB Ha ocHoBe [TJIMC
XILINX ¢ npumenenueM s3sika VHDLY
/ . E. Tapacog. - M.: I'opsaast muaus - Tenexom, 2005. - 252 c. - (CoBpemeHHas
anekTponHuka). - ISBN 5-93517-242-9

2. 3oto., Banepuii FOpreBuu «IIpoekTupoBanne BCTpanBaeMbIX MUKPOITPOIIECCOPHBIX
cucreM Ha ocHoBe [TJIMC pupmbr XILINX»
/ B. }O. 30toB. - M.: I'opsiuast munus - Tenekom, 2006. - 519 c. - (CoBpemeHHas
anektponuka). - ISBN 5-93517-165-1

0) 10MoJIHUTE/IBLHAS JIUTepaTypa:
1. 3oros, Banepuii IOpbeBuu «IIpoexkTupoBanue UPPOBLIX YCTPOMCTB Ha OCHOBE

[INC ¢upmer XILINX B CATIP WebPACK ISE»
/ B. }O. 30toB. - M.: I'opsiuast nunus - Tenexom, 2003. - 624 c. - (CoBpeMeHHas
anekTponuka). - ISBN 5-93517-136-8

2. k. @. VYoiikepau IlpoektupoBanue mudpoBbix ycTtpoiicTB. B 2-x Tomax. M.:
[TocTmapker, 2002.

3. Cysoposa E.A., leitnun 1O.E. IIpoexktupoBanue nu¢posbix cucreM Ha VHDL. —
CI16.: BXB-IIerepoypr, 2003. — 576 c.

4. bubumno I1.H. Ocuossl s361ka VHDL. — M.: «M3gatensctBo JIKM», 2007. — 328 c.

[TomsikoB A. K. SI3eiku VHDL u VERILOG B npoektupoBanuu u(poBoO# amnmapaTypsl.

- M.: U3n-Bo "COJIOH-IIpecc", 2003. - 320 c.

o

6.

B) pecypchl cetu «MHTEpHET»

http://www.xilinx.com

2. http://www.plis.ru

3. 1. http://we.easyelectronics.ru/plis/vhdl-s-nulya.html
4. 2. https://alterozoom.com/ru/documents/20054.html

5. 2. https://www.nandland.com/vhdl/tutorials/index.html

=



https://alterozoom.com/ru/documents/20054.html

9. MaTepua/ibHO-TEXHHYECKAS 0a3a, HeoOXoauMas
00pa3oBaTeILHOIO NMpolecca Mo JUCHUILINHE
Coenpaan3upoBaHHas MEOEIb:

Cron aymuTopHbId — 10 mT.

Cron 2-X TyMOOBBIH — | IIIT.

Creutaxx METAIUIMYSCKUN — 22 1T

Cryabs ayiuTopHbie — 10 mT.

Cron 1abopaTopHbli — 1 1T,

CroJ1 Juist coBelanui — 1 1T.

CrenyanusupoBaHHas Meoenb: CToJ ayauTOpHEIH — 17 1T,
Cryibs ayauTopHble — 34 miT.

A

OCYIIIeCTBJIEHHS

Habops! IEeMOHCTPAIIMOHHOrO 000PY/I0BAHUS U YUeOHO-HAIJISTHBIX [TOCOOUIA:

Jlocka HacTeHHass MapKepHas — 1 mT.

JlabopaTopHO€E 000pYI0BAHKE:
IlepcoHanbHBINA KOMIBIOTED — 8 1T
Ornanounas maara Digilentzedboard2ir.
Ocnumaorpad Axkrakom ACK-2034 — 2 mir.

10O:

- Windows Pro 7 RUS Upard OLP NL Acdmc FOC-02306 (JTuuen3nonHbIii torosop NeJl-

693 ot 05/06/2012: akt Ne747 ot 06/07/2012) — 4 1T,
- Xilinx Vivado 2014.4 webpack
(OecrutaTHasi, cBOOOAHO PacIpOCTpaHsIeMasi BEPCU);

- Xilinx ISE Design Suite for windows 14.7 Webpack (6ecnimataas, cBo601IHO

paciapocCTpaHicMmasi BeDCI/IH);

- Libre Office 6.0.1 (6ecmuiatHoe, cBO0OOIHO pactipocTpauseMoe moa gutensuerd LGPLv3

HO);

ABTOp:!
AccucTeHT KaQeaphl paIHOTEXHHYECKUX CHCTEM

A.C. I'youn



IIpunaoxenne Ne 1 k paGoyeii nporpaMmme JMCHMIIIMHBI
«IIpoekTHpOBaHNME PAIM03JIEKTPOHHOM anmapaTypbl Ha MPOrPaMMHUPYeEMbIX
Joruyeckux nHrerpaabubix cxemax (IIJIKMC)»

MoH/1 OLIEHOYHBIX CPEJACTB
JJIs1 MPOBeIeHUsI TEKYIeld ¥ MPOMeKYTOUYHOI aTTeCTAllMH CTY/IeHTOB

1. TunoBble KOHTPOJIbHBIC 3aJaHUSI U HHbIC MaTEpHaJbl, UCIIOJIbL3YEMbIC B IIpoLECCe
TEKYLIECT0 KOHTPOJISA YCII€EBAEMOCTH

IIpoBepounasi padora Nel.

- [lepeBenute U3 AECATUYHON B TBOMYHYIO CHCTEMY cuucieHus yucia 2, 11, 35, -1, -127,

128, 0. ITpu nepeBojie CUUTATH Pa3psIAHOCTD JBOMYHOTO YKCIIA PAaBHBIM §, 3HAKOBBIM
JOTIOTHUTEIBHBIN (hopMarT.

- [lepeBenuTe U3 TBOMYHONM O0€33HAKOBOM B JECSITHUYHYIO CHCTEMY YHUCIIA:

00100101

01010100

00100111

11111111

10000000

01111111

- IlepeBenure mpeablaylnUii HAOOp M3 JBOMYHON 3HAKOBOW KOAUPOBKU B JECATHYHYIO U
CpPaBHHTE Pe3yJIbTaT.

- Onummwmre, CKOJIBbKO COCTOSHUN MOYKHO 3aKOJUPOBaTh B 4-3HaYHOM JIBOMYHOM CHTHAjlE U
MPHUBEINUTE IPUMEP, KAKYI0 HHPOPMAIHIO MOYKHO XPAHUTh C IIOMOIIBIO dTUX COCTOSHUH?

- Onummre crnocoObl XpaHEHHsI OTPUIATENIBHBIX YHCET B JBOMYHOM CHCTEME, KOTOPHIE BbI
3HaeTe.

IIpoBepounas padora Ne2

- Onmmure, kKakue nepedncisembie (enumerated) Tumbl Bbl 3Haete B si3bike VHDL u ux
OCHOBHBIE OTJINYHS

- Hanumure, xakoi ¢yHkumeit moxkHo nomyuuth u3 tuna STD_LOGIC_VECTOR tun
UNSIGNED u nepeBenuTe ¢ e€ momorrsio curaan tumna S1: STD_LOGIC_VERCTOR (7 down
to 0): = «00100111» B Turr UNSIGNED.

- Ectp curnan s2 tuma UNSIGNED(31 down to 0). Onwummre HECKOJIBKO CHOCOOOB
3aIOJTHEHUs JAHHOTO CHTHAIA HYJISIMU.

- Ectp curnan s3 tuma UNSIGNED (31 down to 0). Onwummre HECKOJIBKO CIOCOO0OB
3aI0JIHEHHsI JAHHOTO CUTHAJIa 3HAYeHHEM COOTBETCTBYIOLIMM AecaTuyHoMy uuciy 133780.
IIpoBepounas paGora Ne3

Omnumure, Kakumu mytsimu tpanchopmupyercs kox ot VHDL mo Bitstream u kakue
JIONIOJTHUTEIbHBIC JJaHHBIC ITPU 3TOM UcToNb3ytoTes B cpeae Xilinx Vivado WebPack

2. Cnucok BOIIPOCOB JIA IPOBEACHUSA l'lpOMe)KyTO‘IHOﬁ aTTeCTalluiM U JK3aMeEHa.

Knaccudukanus UC. Ilporpammupyemslie Jornueckrie HHTerpajibHble cxembl. [Ipenmyiecta
Y HEJIOCTATKH M0 CPAaBHEHUIO C APYTUMH HU(PPOBHIMUA BBIYHCIATENSIMH?
1. [Tepeuncnure ocHoBHBIe PyHKIMOHANBHBIE O10KK [TJIMC Xilinx Virtex-7 u ykaxure

UX Ha3HauYEHHeE.

2. Hapucyiite ctpykrypy Osoka BBoAa-BeiBoma [IJIMC Virtex-7. Onummute MpHHIAI
paboThI TaHHOTO OJI0KA NPH Pa3TUYHBIX BAPHAHTAX €r0 MCIIOJIb30BAHMS.

3. Juddepennmanpupiii  crapmapt nepemaun  wHGopmamuu  LVDS.  Ykaxurte

peuMyIIecTBa M HEJOCTATKH UCIIOJIh30BAHMUS JAaHHOTO CTaHIapTa.



4, [Ipunnun ynaBoeHusi ckopoctu mnepegaun uHpopmaruu DDR. Kak pabotaet?

ITpeumyiecTBa, HeAOCTAaTKN?

S. bnok ynpaBnenus TaktoBoi yactoroii MMCM. Ykaxute ocHOBHBIE (DYyHKIIMOHATbHbIE
BO3MOKHOCTH, BapHAHTHI MCTIOJIb30BAHHUS.

6. Kondurypupyemsiii snormueckuii 0moxk CLB. Hapucyiite cTpykTypHYyIO CcXemy.
[lepeuncnure GyHKIIMOHATBEHBIE BOZMOXHOCTH. OOBSICHUTE Ha3HAYCHHE COCTABHBIX YaCTEi.

7. Tabmuma moucka LUT. Kak paGotaer? IlpenmyiecTBa peanu3alnuy JOTHUYESCKUX

¢byukuit Ha LUT no cpaBHEHUIO cO cxeMaMH Ha JUCKPETHBIX BEHTWUJISIX. PasHuma mexmy
SLICEM u SLICEL?

8. I'moGanbHBIE TPACCHPOBOYHBIE peCypchl. Pecypcehbl TakTHpOBaHMUSL.

9. MertactabunbHocTh Tpurrepa. Cyts siinenus? [puunner? Kak nz6exars?

10.  Omummmwure Ha s3p1ke VHDL Moaynb, npeactaBistomuii cOO0# IeIUTeNb YacTOTHI Ha 2.
11. Omummure Ha s3eike VHDL wmopyns, mnpencraBisitonuii  coboit  D-tpurrep ¢
CHUHXPOHHBIM COPOCOM M aCUHXPOHHON YCTaHOBKOIA.

12. Onummre Ha s3pike VHDL wopynb, npencraBnsiromuii co0oil  TaKTHpPyeMBbIi
C/IBUT'OBBII PErucTp pa3psAHOCTBIO 32 6UTa C ACHHXPOHHBIM COPOCOM.

13. Onumure Ha s3pike VHDL mMonyne, npeacrasistonuii codoit 10 pa3psiaHblil cHETYNK
C CUTHAJIOM OKOHYaHUs CU€Ta U CHHXPOHHBIM COPOCOM.

14. Omnumure Ha s3pike VHDL Monyns, nmpencrapnsiomumii coooi cueTdank JKOHCOHA.

15. Onumwmre Ha s3pike VHDL  mMoxynb, mnpeacraBisitoluii co0O  CHHXPOHHBIN

KOMIIapaTop JABYX BOCBMHUPA3pSIHBIX JBOMYHBIX 4Hcel ¢ BbIxojaoMm “PaBHo”, He paBHO”,
“bonpme”, “Menbie”.



IIpunioxenne Ne 2 k paGoyeii nporpamMme M CHMIIIMHBI
«IIpoekTHpOBaHME PAIMO03JIEKTPOHHON anmapaTypbl Ha IPOrpaMMHPYeMbIX
Jornyeckux uHrerpanabubix cxemax (IIJIKMC)»

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHoBHoOl popmoii 3ausaTHl 0 qucuurunHe «IIpoeKTHpoBaHUE PATHOAIEKTPOHHON
anmnaparypbl Ha IpOrpaMMHUPYEMBIX JIOrHYeckuX nHTerpanbHbix cxemax (IINIMC)» sBistoTes
IpakTH4eckue 3aHATHS. llpencraBieHne TEOpeTMUYECKOro Marepualla OCYLIECTBISIETCS B
cxaToi popMe ¢ ykazaHHEM Ha MCTOYHUKH TEXHUYECKON JOKYMEHTAIMH, B KOTOPBIX CTYAECHTHI
MOTYT O3HAaKOMHTBHCS C MaTepuajoM Oosiee moapoOHO. J(OMONHUTENbHAS CIOXHOCTh HpU
OpraHu3alMi CaMOCTOSTEIbHOW pabOThl COCTOUT B TOM, YTO TEXHUYECKasl JOKYMEHTALlUs Ha
ITJIMC, B OCHOBHOM, IIPEJICTaBIEHa HA HHOCTPAHHOM SI3bIKE (aHIVIMHCKU).

BcenenctBue 3Toro /i yCHemHoro U3y4eHus: AUCHUILUIMHBI CTYACHTaM OYE€Hb BaXKHO
IPOBOJIUTH OOJBIION 00BEM caMOCTOsATENbHON paboThl. Ha Takyro paboTy y4eOHbIM IJIaHOM
OTBOJUTCS I0CTaTOYHO OOJIBLIOE KOJIMYECTBO YaCOB.

CamocrosiTenbHas paboTa CTYAEHTOB OpraHU3yeTcs B  BHJIE  BbIIIOJHEHUS
1a00paTOpHBIX pabOT, OCHOBAaHHBIX HA 3HAHUSAX, IOJYYCHHBIX HA JICKIMOHHBIX 3aHATHUAX, a
TaKKe B XOJ€ M3y4deHMs nuTeparypbl. [Ipy HEOOXOAMMOCTH AJisl BBINOJIHEHUS 3alaHUM 10
HaunOoJiee TPYAHBIM TeMaM IIPOBOAATCS IOMOJIHUTENbHbIE KOHCYIbTAIUH.

OcHOBHasl 1I€7b BBINOJHEHUS JIA0OpPATOpPHBIX pabOT — MPHUBUTH CTYAEHTaM
IpakTUYecKue HaBblKU pa3paboTku mnpommBok g IIJIMC, paboTel ¢ TexHUUYECKOH
JOKyMEHTaluel. 9To HEBO3MOXKHO 0€3 PerysipHOro MOBTOPEHUS MPOMIEHHOT0 JIEKLIHOHHOTO
marepuaina. MaTepuall, 3aKOHCIIEKTUPOBAHHbIM Ha JIEKIMAX, HEOOXOAMMO JIoMa emié pa3s
npopalaTeiBaTh U IPU HEOOXOAMMOCTH JIOMOJHATH HH(OpMalMed, MOJy4eHHOU W3
JUTEPATYPBHI.

[TpoBepka u KOHTPOIH (HOPMUPOBAHUS 3HAHWHN, YMEHH, HABBIKOB OCYIIECTBIISIETCS IO
pe3yjibTaTaM YCTHOI'O ONpOca W BBINOJHEHUS JIabOpaTopHBIX paboT. B KoHIE cemecTpa
U3YYEHHUs IUCLMIUIMHBI CTYIEHTHI CHAIOT JK3aMEH. DK3aMEH MOXET ObITh BBICTABJIEH I10
pe3ylbTaTaM YCIEIIHOTO BhIMOIHEHUs 1abopaTopHbIX padoT (He MeHee 4 u3 6). B nmpoTuBHOM
clly4ae OH MpUHMMAeTcs M0 OuseraMm, KaXIblii M3 KOTOpBIX BKIJIIOYaeT B ceOs JBa
TEOPETUYECKUX BONIPOCA 10 U3yUYEHHBIM TEMaM.

OcBOUTDH BONPOCHI, U3JIaraeMbl€ B ITPOLIECCE U3YUEeHUS TUCHUIUTUHBI «IIpoekTupoBanue
pPazModIIEKTPOHHOM anmnapaTypsl Ha MPOrpaMMHUPYEMBIX JIOTHUECKUX MHTETPAIBHBIX CXeMax
(INTUC)» camMOCTOATENBHO CTYACHTY KpalHE CI0XHO. JTO CBS3aHO CO CJOXKHOCTBIO
M3y4aeMoOro marepuana. be3 ynopHBIX M pPEryispHbIX 3aHATHI B TEUEHUE CEMECTpa CIaTh
9K3aMEH I10 UTOTaM M3Y4YE€HHUSI TUCLUIUIMHBI CTYJIEHTY NPaKTHYECKH HEBO3ZMOXKHO.



