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1. Ilesin ocBOCHUsI AUCHHUIIIMHBI

Lenssmu  ocBoeHuss aucuuiuiMHbl  «OCHOBBI  NPOEKTUPOBAaHUS yCTPOWCTB Ha
IPOrpaMMUPYEMBIX JIOTUYECKUX HMHTETPAIIbHBIX CcXeéMaX M UU(QPOBBIX CHUTHAJIbHBIX
nporeccopax (OITYHallJIMCullCII)» sBnstoTCsS: MOATOTOBKA CTYIEHTOB K JAESITEIBHOCTH,
CBSI3aHHOW C pa3pabOTKON W TpPUMEHEHHEM HU(POBBIX KOMIIOHEHTOB PaIMO3IEKTPOHHON
anmapaTtypbl Ha IPOrpaMMHUPYEMbIX JIOTUYECKMX HHTerpaibHbix cxemax (IJIMC),
O03HAaKOMJIEHHE C apXUTEKTypol, XapakTepucTMkamMu W npuHuunamu npumeHenus: [JINC,
cneunpukoil mnpoexkrupoBanus Ha [IJIMC ¢ mnomompio CAIIP, wusyueHue s3blka
IPOEKTUPOBAHUS BBICOKOCKOPOCTHBIX AJIEKTPOHHBIX ycTpoiictB VHDL mns paspabotku
mdpoBsix ycrpoiictB Ha IIJIMC u mnomydeHue O6a30BbIX MPAKTHMYECKHMX HABBIKOB
IIPOEKTUPOBAHUS YCTPOMCTB.

2. MecTO AUCHUIIIMHBI B CTPYKTYpe 00pa30BaTeJIbHOM MPOrpaMMbl

JucuumuuHa  «OCHOBBI  NPOEKTUPOBAHUS  YCTPOMCTB HAa IPOrpaMMHUPYEMBIX
JOTHYECKUX  HWHTETPAIbHBIX CXeMaX W  IHUQPOBBIX  CUTHAJBHBIX  MpoOIleccopax
(OIIYHaIJIUCulICIT)» oTHOCUTCA K YacTH, GOPMHUPYEMOM yJyaCTHUKaMHU 00pa30BaTEeIbHbIX
OTHOWIEHUH, pazgeny «ducuumumusl no Beibopy b1.B.JIB.1 (b1.B./IB.01.01)» wu
OCHOBBIBA€TCSI HA 3HAHMAX, MOIYYEHHBIX NPU W3YYCHMH AMCLMILIMH €CTECTBEHHOHAY4YHOI'O
mukna: «®u3uka» U AUCHUILNIMH NMPO(EeCCHOHAIBHOrO LMKIa: «OCHOBBI TEOpUHU LEMEn»,
«PagnorexHudeckue Lenu u curHaib, « OCHOBBI IU(PPOBOH 00pabOTKH CUTHAJIOBY. 3HAHUSA
Y HaBBIKH, MMOJTYYEHHbIE TIPU W3YYEHUH TUCHUILUINHBI « OCHOBBI IPOEKTUPOBAHUS YCTPONCTB
Ha TPOTrPaMMHUPYEMbIX JIOTHUECKUX MWHTETPAJIbHBIX CXeMax M IM(POBBIX CUTHAIBHBIX
npoueccopax  (OIYHaIUUIMCullCIl)», BocTpeOoBaHBbl MNpU  M3yYEHUU  JUCLMILIUH
cnennanuzauuu: «lludposas o0paboTKa CUTHAIOB», «YCTpOWCTBA T'€HEPUPOBAHUS U
(dopMupOBaHUs CHUTHANOB», «PannonpuéMHble yCTpOMCTBa» a TaKKe NPU BBITOJHEHUU
BBIITYCKHBIX KBAJM(UKALIMOHHBIX PaloT.

3. Ilnanmpyemble pe3yabTaTbl O0Oy4YeHMs 10 JHCHUILUIHHE, COOTHECEHHbIEe C
IIAHUPYEMBIMH pPe3y/1bTaTaAMH 0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbI

[Iporiecc wm3ydeHUs MUCHMIUIMHBI HampaBlieH Ha (HOpPMUPOBAHHE CIETYIOIIUX
a7eMeHTOB KommeTeHuid B coorBercTBUu ¢ PI'OC BO, OOIl BO u mnpuoOpereHus
CJEeAYIOIUX 3HAHUM, YMEHU, HABBIKOB U (MJIM) OMBITA 1€ATEIbHOCTH:

®opmupyemasn HNHankaTop 10CTHKEHHUSA
pmMupy A pA Iepeuenn
KOMIleTeHI U KOMIIeTeHIN U
IJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs
(kox 1 popMyJIHPOBKA) (kox 1 popMyJIHPOBKA)

IIpogeccnonanbHble KOMIETEHUMU

3HaTh:
- Ucrounukn wunHpopmaumn 00  oOuei
apxurektype Mukpocxem I[IJIMC ¢upmbr

TTIK-1: CoocoOen XILINX cepmii Virtex 6, Kintex-7, Zing-
OCYLIECTBIIATH COOp U 7000 m ...
00pabOTKy HCXOMHBIX U TIK-1.1 Ocymectaisier | - CTPYKTYPY u dynxn 6i1okon
JAHHBIX IS PeIleHHs c6op u  obpaborky | cocramomx kpucra INIAC.
- Opranm3anuio  CIpPaBOYHOH  CHCTEMEBI
MOCTaBJICHHBIX MCXOIIHBIX  NAHHBIX  JUIL | o
npo(eCCHOHAIBHBIX 331a4 B | PEHICHHS  MOCTABICHHBIX | _ Cpeny paspaborkn Vivado WebPack m
o0acTu paguou3uK, po)eCCHOHANBHBIX 3aja4 MapIIpyT POCKTHPOBAHHSL.
OCYIIECTBIIATE TIONCK, - OCHOBHbIE KOHCTPYKIIHM W CHHTAaKCHC
aHaJIN3 U BH60P MCTOOB sI3bIKa VHDL NIPUMEHUTEIIBHO
HUX pEUICHUS KOHCTpyupoBaHuto ycTpoiicte Ha [IJIMC
¢upmbr XILINX.
- HpaBI/ma u OTpaHUYCHUA JIA

HWHCTPYMCHTOB aBTOMATHYECKOM pa3pa60TKI/1




®opmupyemas
KOMIIETeHLM S
(xoa u GopmMyJIMPOBKA)

NuaukaTop nocTUNKEHUs
KOMIIETEHIIUH
(xoa u GopmMyJIMPOBKA)

Ilepeyenn
IUIAHUPYEMBIX pe3yJIbTATOB 00y4eHHsl

(constraints) cpenst XILINX Vivado.

- BosmokHOCTH OTJIAI0YHOTO spa
ChipScope ILA.

-[IpuHOIMOBT W  TPaKTUYECKHE  OCHOBEI
BPEMEHHOTO aHAJN3a JIOTHIECKUX CXEM.
Ymern:

- [Tonp30BaThCsl CUCTEMOM MOMCKA U YTEHUS
nokymeHtauuu DocNav st nonyuyeHus
nHdpopmanuu o padore yznos IIJIUC.

- HaOmonate 3a IIpomeccoM HCIIOJIHEHHUS ¢
moMoIbelo otinagouHoro sgapa Chipscope u
BHEILITHUX riepuepuitHbIX YCTpOICTB
OTJIaJJOYHOM IUIATHI.

na IIK-1.2  IlpoBomut
aHanmu3 ¥ 00OCHOBaHHBIN
BBIOOp METOJIOB PpEIICHUS
npodecCHOHANBHBIX 3314
B 00JIaCTH PaJHOTEXHUKH

Ymersn:

- CocTaBisATh OTHCAHUS MPOCTEUIINX
UQpPOBHIX ycTpoicTB Ha s1361ke VHDL;

- CunresupoBare ux i [IJIMC  Qupmsr
XILINX, oTnaxuBaThb C IMOMOIIBIO CHCTEMEI
TecTrpoBaHus (testbench).

- Cobupatp bitstream-¢aiin, HCTIOTHATH €ro
Ha OTJIAJI0YHOM IIaTe.

Baagers:
- Cpemoit  paspabotkun  Vivado Webpack
¢dupmbr XILINX.

- Cuctemoii moucka fokymentanuu DocNav.




4. O0béM, CTPYKTYpPA U colepKaHue TUCHUUILTHHBI

OO61mmas TpyJ0€MKOCTh AUCHUTIIMHBI COCTABISAET 2 3a4€T. €., 72 akaj. yac.

Ne Tembl (pa3aesibl) Buabl yuyeOHbIX 3aHATHI, DopMbI TEKYLLIET0
n/m JUCUTUTIIMHBI, BKJII0Yasi CAMOCTONTEJILHYIO KOHTPOJISI yCIIeBaeMOCTH
UX co/iepKaHue paboTy CTyeHTOB,
H HX TPYI0EMKOCTH ®opmMa IPOMEKYTOUHOI
(B aKaJeMH4YECKHX 9acax) aTTecTanuu
=9 (no cemecmpam)
5 KonTakTHas paGora
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1 Tema 1 7 1 1 |ycTHBIH ompoc
2 Tema 2 7 1 3 1 |IIpoBepka 1aboOpaToOpHOrO
MIPAaKTHKyMa
3 Tema 3 711 3 1 |ycTHBIit onpoc
4 Tema 4 711 3 1 |ycTHBIH ompoc, IpoBepKa
71a60PaTOPHOTO MPAKTHKYMa
5 Tema 5 711 3 1 |ycTHBIi1 onpoc
6 Tema 6 7 1 3 1 |yctHblit onpoc, [IpoBepka
71200paTOPHOTo NPaKTHKyMa
7 Tema 7 7 1 2 1 |ycTHBIH ompoc, IpoBepKa
WHJIMBU. JOMall. 3aJaHuM
8 Tema 8 7 1 3 1 |IIpoBepka 1abOpaToOpHOrO
MIPAaKTHKyMa
9 Tema 9 7 1 3 1
10 |Tema 10 7] 2 3 1 |IIpoBepka 1abopaTopHOTO
MIPaKTHKyMa
11 |Tema 11 7] 2 2 1 |IIpoBepka 1abopaTopHOTO
MIPAaKTHKyMa
12 |Tema 12 71 2 3 1
13 |Tema 13 712 3 1 |IIpoBepka mabopaTopHOTO
MIPaKTHKyMa
CamocrosTenpHas paboTta 13
5 0,3 2,7 |3auér
HUTOTO 17 34 | 503|157

Conep:xanue pa3aenoB (TeM) JUCUMUILIHHBI:

1. Beenenre. YpoBHHM ONUCAHUS YCTPOWMCTB OT CHUCTEMHOIO 10 TOIOJOTHHM KpHUCTasuia.
Jlornueckue curHajibl, OyjieBa airedpa, OMHCAHUE YCTPOWCTB C IOMOUIBIO JIOTHYECKUX
ypaBuenuid. Kapter Kapno, Tabmmipl nctuHHOCTH. CXeMOTeXHUYECKOe omucaHue. [Ipoune

CIIOCOOBI OIMUCAaHUA, B T.4. KOHCUHBIC aBTOMATLI U UX JUATI'PAMMBbI COCTOSTHHUH.

2. f3pikn omucanus ammapatypbl (IOA) kKak €IMHCTBEHHBIM CTaHIAPTU3UPOBAHHBIN U
riatopMoHe3aBUCUMBIN crioco0 onucanus. f3sik VHDL. Hctopus u mnpennasHaueHue
s3pika. Otnuune SJOA OT s3bIKOB TporpamMmupoBanus. KomOMHamusi CTPyKTypHOTO U
MIOBEJICHYECKOTO OMMCAHUSI, OIMCAHUE YCTPOUCTBA, KAK COBOKYITHOCTH IIPOLIECCOBY, OJIOKOB,
U «CUTHAJIOB». B3anmMopnencTBrue OTIAENbHBIX KOMIIOHEHTOB BO BPEMEHH, IMOHSTHE JIEIbTa-

3a/ICPKKH.

3. Cunrakcuc s3pika VHDL. Omnepatopbl, Tumbl AaHHBIX, GYyHKIUH, W T.1. bubmuorexwu.

bubmuoreka IEEE 1164 nist onucanust uupoBbIX YCTPOMCTB.




4. Peamuzammss Ha VHDL ocHOBHbIX ULU(POBBIX y370B (JIOTMYECKHE DJIEMEHTHl U
nemupaTopsl, TPUITEPbl U PETHCTPbI, CYSTUYUKU M JEJIUTENN YaCTOThl, MYJIbTUILIEKCOPSI,
13y, O3Y) IlonstHe «ucnbITaTeNbHOTO cTeHAa» (testbench). CuHTe3upyemblie W
HECUHTE3UPYEMBIE SA3BIKOBbIE KOHCTPYKLUHHU. [IprMeHeHne HECHHTE3UPYEMbIX KOHCTPYKLUI
JUISL 3a/1a4 MOJIEJIMPOBAHMS.

5. OG30p crnoco6oB anmapaTHOW peayn3alui JOIMYECKHX CXEeM, OT OOBIYHOW JIOTMKU [0
I[IBM (mudposeie UC, TI3Y, IUIM, IUJTY, CIUIUC, mporpammupyembie IMOIb30BaTEIEM
nornyeckue Matpuiisl — [IIIBM, 3aka3nble u nony3akasHusie CbHC)

6. 3nakomcTBO C 3Tamamu pazpabotku Ha [TIJIMC. O6G30p CymeCTBYIOMIMX MPOrPaMMHBIX
npoayKToB. Bepudukaius npoekToB: MoeIupoBaHue (JIOTHYECKOE U Ha YPOBHE BEHTUIIEH),
BpPEMEHHOW aHaJIM3, BHYTPHCXeMHas Bepudukanus. [IporpaMmHbie u anmapaTHble CpeICcTBa
BepHUpUKAIUU.

7. 0630p cemetictBa [IJIMC Xilinx Zing-7. [eranpHbiii 0030p apxutektyphl Virtex-Kintex-
Zinq (ceMeHCTBO M TEXHMUYECKHE XapPaKTEPUCTUKH, KOpIlyca MHUKPOCXEM, JOIrndeckas
€MKOCTb M  JIpYyTM€ XapaKTEepUCTUKH; IporpaMMHpyeMble OJIOKH  BBOJA-BbIBOJA,
HOJIEP’)KUBAaEMble CTaHAAPTHl BBOJA-BBIBOJIA, pa3fieiieHHEe Ha OaHKH, HECUMMETPUYHBIE U
middepeHraIbHbe  CUTHANBI, OJOKH YTPABICHUS TAKTOBOW YacTOTOH, PEXUM TETIH
¢da3oBoif  cuHXpoHHM3alMM, caBura ¢aszpl W OUGPOBOrO  CHHTE3aTopa  4acToT,
KOH(QUTYpUpPyEMBbIC JIOTHYECKUE OJIOKW, MaTemarmdeckue Onmoku DSP48, OGrmodHas mamsrsb,
Pa3BOJIOYHBIE PECYPCHI).

8. CuHXpoHHBIE CUTHANBI (TaKThl, COPOCHI). ACUHXPOHHBIE CUTHAJIbI. MeToAbl NepeceyeHust
TaKTOBBIX 00JIacTel (CBOICTBAa TAKTOBOI'O CHUIHAJA, CIELHUAIbHBIE Pa3BOJIOYHBIE PECYPCHI,
rio0anbHbIE TaKTOBBIE OyQepbl, CHHXPOHHBIE W AaCHHXPOHHBIE COPOCHI, ACHHXPOHHBIC
CUTHAJIbl, CHHXPOHHU3aTOpbl, TAKTOBBIE JOMEHBI, NIEPECEUYCHUE TAKTOBBIX JAOMEHOB, JIOIMKA
kButupoBanus, FIFO).

9. O3HakOMJIEHHE CO cpeloil pa3paboTKU M «MapIIpyTOM HpoeKTHpoBaHus». CoznaHue
HOBOTO MPOEKTa, C TpeOyeMbIMH HacTpoiikaMu. BBoj omrcanust mpocToro yCTpoucTBa B BUE
cxembl. [IpoBepka pabOTHI yCTpoOWCTBa ¢ MOMOIBI0 MojaenupoBaHus. Kondurypupoanue
IIOPTOB BBOJA-BBIBO/Ia MUKPOCXEMBI (MECTOIOJIOKEHUE U DIEKTPUUECKHE XaPAKTEPUCTUKH).
Peanuzamnus ycrpoiictBa Ha peanbHoi [TJIMC, mpoBepka paboThl yCTpOCTRBa.

10. 3aganuve mpaBWi U OTrpaHMYeHHMU (constraints) i HMHCTPYMEHTOB aBTOMAaTHYECKOMN
pa3paboTKHu, BXOIAIMX B cocTaB cpeansl Xilinx ISE. BpemeHnHO# aHanW3 JOTHYECKUX CXEM
(4TO Takoe, 3aueM HyXeH, 00JacTH MHTepeca MpH NPOBEICHUH aHAIH3a, KaKhue MapameTphbl
HY’KHO 3HaTh IIpU aHaJU3e, MapamMeTpbl KOMOMHAIIMOHHOM JIOTMKH, Pa3BOJOYHBIX PECYpPCOB,
TPUTTEPOB, 3(pPeKThI pu paboTe CXeMBbI B PEANbHBIX YCIOBUAX, BPEMEHHBIC OIPAaHHUUCHHS)
11. Ucnonp3oBanue IIJIMC Ha ypoBHE medaTHOHW IIaThl (BBIBOJABI OOINETO HA3HAYCHUS,
CHelMalbHbIe BBIBOJABI, HANpsOKCHUs NHTaHUs). 3arpy3ka KoHgurypamuu [IJIMC
(koH(UTYpaIIMOHHBIE BBIBOJIBI, PEKUMBI KOH(UTYPALIHH).

12. Ucnonw3oBanue otnamounoro siapa ChipScope ais oTinagku Ha ypOBHE KpUCTaUIA.
HaOmronenne cUrHajgoB U UCIIOJIBF30BaHME TECTOBBIX BO3IEHCTBUIA.

13. W3yueHue BO3MOXKHOCTEH OTJIAOUYHBIX IUIaT. Peamm3anus ycTpONCTB, HCIOJIB3YIOIIUX
KOMITOHEHTHI OTJIaJ0YHBIX IJ1aT ¥ BcTpoeHHbie 6soku [TJINC.

5. O0pa3oBaTe/ibHbIC TEXHOJOTHH, B TOM YHCJI€ TEXHOJIOTHH 3JIEKTPOHHOI0 00y4eHus U
AMCTAHIMOHHBbIC 00pa30BaTe/IbHbIe TEXHOJOTHHM, UCIOJb3yeMble NMPHU OCYLIECTBJICHUHU
0o0pa3oBaTeIbHOIO NMpoecca Mo JMCHUIIHHE

B nporiecce 00y4eHus: UCTIONB3YIOTCS CeAyIolne 00pa3oBaTeIbHbIC TEXHOJIOTUH:

BBoanasi neknms — naéT nepBoe 1EJIOCTHOE MPEICTaBICHUE O NUCHUIUIMHE (WK e
paszene) u OpUEHTHPYET CTYyACHTAa B CUCTEME M3yUEHUS NAHHOM AMCUUILIMHBL. CTyIEHTHI
3HaKOMATCS C Ha3HAYEHHEM WU 3aJadyaMu Kypca, €ro poJibl0 U MECTOM B CHUCTEME y4eOHBIX
JUCLHUIUIMH ¥ B CUCTEME IMOJATOTOBKH crieruanucra. Jlaercst kpaTkuil 0030p Kypca, UCTOPHS
pa3BUTHA HAyKd M TMPAKTUKH, JOCTHXKEHHS B 3TOH cdepe, MMEHa H3BECTHBIX YUEHBIX,



U3JIaraloTcs NepCleKTUBHbIE HAapaBiIeHUs UcciaenoBaHuil. Ha 3Tol nekunn BeICKa3bIBatOTCS
METOAMYECKHE U OPraHU3alMOHHBIE 0COOEHHOCTH pabOThl B paMKax Kypca, a Takxke Haércs
aHaJIU3 PEKOMEHIyEeMOM y4eOHO-METOINYECKOM TUTEPATYPHI.

AkafeMuyecKkass JIeKIMS —  IIOCJIEJOBATEIbHOE  H3JIOKEHHE  MaTepuala,
OCYIIECTBIIEMOE MPEUMYINECTBEHHO B BHAE MOHOJOra IpenojaBarens. TpeOoBaHus K
aKaJEMUYECKOW  JIEKIMHM:  COBPEMEHHBIM  HAy4yHBII  YPOBEHb M  HACBILECHHAs
MHPOPMATUBHOCTh, YOCTUTENbHAS apryMEHTAlWs, JOCTyIHAs W TOHSTHAas pedb, 4ETKas
CTPYKTYpa M JIOTHMKA, HAJINYME SIPKUX NPUMEPOB, HAYUHBIX J10Ka3aTeIbCTB, OOOCHOBaHUIA,
¢dakToB.

IIpakTH4eckoe 3aHITHE — 3aHATUE, TIOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUHN U
HAaBBIKOB U 3aKPEIJICHUIO MOJYyUYEHHBIX Ha JIEKIUU 3HAaHUH 10 IPEI0KEHHOMY aJITOPUTMY .

JlaGopaTtopnass palGora — opraHusamus y4yeOHOM paboTBl C  peaJbHBIMU
MaTepHalbHBIMH HM WH(GOPMAIMOHHBIMH OOBEKTaMM, OJKCIIEPUMEHTabHAs paboTa ¢
aHaJIOTOBBIMH MOJIETISIMU PEabHBIX 00BEKTOB.

OnexrponHsid Kypc B LMS Moodle Apl'Y, B k0TOpoM mpencTaBiIeHbl 3aJaHus s
CaMOCTOSITENIbHOW PabOThl, O3HAKOMUTENbHBIE MPUMEPHl KOJAA, METOAWYECKHE MaTepHalIbl
JIEKIHA TI0 KypCy M MHCTPYKIIMH 110 HaCTpoiike cpenbl pazpadorku Vivado WebPack.

6. [lepevyeHb JIMIEH3UOHHOT0 W (MJIH) CBOOOJHO PACHPOCTPAHSEMOr0 MPOrPaMMHOIO
olecreyeHusi, MCMOJIb3yeMOro IMpPH OCYLIeCTBJICHHMH 00pa30oBaTeJbHOIO Mpolecca Mo
AUCHUILINHE

B mporuiecce ocymiectBneHns: 00pa3oBaTeabHOTO MPOLecca UCTIONb3YIOTCS:

1. maGoparopHnas pabora «OCHOBHBIE HaBBIKM paboThl B cpene paspadorku XILINX
Vivado Webpack»;

2. naboparopnas padota «[IpoexTupoBaHue 6a30BbIX JTOTUYECKHUX FTIEMEHTOBY

3. maboparopHast pabota «Cpena cuUMyJALUH, HamucaHue TecToB (testbench) u
0TJa/1ka 6a30BbIX JIOTHYECKUX JIEMEHTOB B CPEIe MOJICTIUPOBAHUSY;

4 nmaboparopHas padota «[IpoexkTupoBaHue U OTIaKa yCTPOHUCTBA, PEAIM3yeMOr0 Ha
OTJIaAOYHOM IIJIaTe;

5. nabGopatopHass pabota «lcmosb30BaHWE OTIAJAOYHOW IUTATHI, 3aJIMBKA TOTOBOM
IPOIIMBKHU, KOHTPOJIb 3aITyCKa.

6. nabopatopHas pabota «Mcmons3oBanue ctopoHHux saep [P-Cores Ha mpumepe
BHYTpUCXEMHOT0 oTiaauuka ILA u oTiiagka nosydnBLIECS POILINUBKIY.

7. nabopatopHas pabora (s TNPOABUHYTHIX) «BBIMONHEHHE 0CO00 CI0KHOTO
3agaHus». [laéres mo BIOOPY CTYIEHTA, €CIIM OH CUUTACT Ce0s JOCTATOYHO CHUIIBHBIM.

7. IlepedyeHb COBpeMeHHbIX MNPOPecCHOHAJIBHBLIX 0a3 JMaHHBIX M HH(OPMALMOHHBIX
CIIPaBOYHBIX CHCTEM, HCIOJIb3yeMBbIX MPH OCYLIECTBJIEHHN 00pa30BaTe/LHOI0 NMpouecca
N0 AUCHUIIMHE (npu HeobXooumocmu,)

B mpouecce ocymecTBiaeHHs 00pa3oBaTeIbHOrO Mpolecca IO  JUCHUIUIMHE
UCTIONB3YIOTCS
«ABTOmMaTu3upoBaHHas  OubmuoTeuHo-uHpopmarmonHas  cucreMa  «BYKU-NEXT»»
http://www.lib.uniyar.ac.ru/opac/bk_cat find.php

8. IlepeyeHb OCHOBHOW M JONOJHHUTEJILHOW Y4eOHOH JIMTEPATypPbl, PecypcoB
HHG(pOPMANIMOHHO-TEJIEKOMMYHUKALIMOHHOH ceTH «VHTepHeT», peKOMeHAyeMbIX s
OCBOEHMS THCIHUTIIUHBI

a) OCHOBHAsl JIMTepaTypa:

1. Tapaco Wies EBrenneBud «Pa3zpadboTka mudpoBeIx ycTpoiictB Ha ocHoBe [TJIMC

XILINX ¢ mpuMmenenuem sizbika VHDLy
/ U. E. Tapacos. - M.: I'opsiuas nunus - Tenexom, 2005. - 252 c. - (CoBpemeHHas
anekTpoHuka). - ISBN 5-93517-242-9



2. 3otoB Banepuii FOpbeBuu «IIpoexkTupoBaHue BCTpanBaeMbIX MUKPOIIPOLIECCOPHBIX
cucteM Ha ocHoBe [TJIMC dupmbr XILINX»

/ B. YO. 3otoB. - M.: T'opstuas nunus - Tenexom, 2006. - 519 c. - (CoBpemenHas
aneKTpoHukKa). - ISBN 5-93517-165-1

0) MOMOJIHUTEIbHAS JINTepaTypa:
l. 3oros Banepuii FOpneBuu «lIpoextupoBanne nudpoBbix ycTpoiicts Ha ocHoBe [TJIMC

¢upmer XILINX B CAITP WebPACK ISE»

/ B. 0. 30to0B. - M.: TI'opstuas muaMs - Tenexom, 2003. - 624 c. - (CoBpemeHHas
a5eKTpoHuKa). - ISBN 5-93517-136-8

2. Voiikepau JIx. @. [IpoektupoBanue nudpoBeIX ycTpoicTB. B 2-x Tomax. M.:
[TocTmapker, 2002.

3. Cysoposa E.A., llleitnusn FO.E. [IpoextupoBanue nudpossix cucreM Ha VHDL. —
CII6.: BXB-IlerepOypr, 2003. — 576 c.

4. Bubwuio I1.H. Ocuosst a3e1ka VHDL. — M.: «M3narensctBo JIKI», 2007. — 328 c.
5. [Tonsxos A. K. A3siku VHDL u VERILOG B npoektupoBanuu uudpoBoi
anmapatypsl. - M.: U3n-Bo "COJIOH-IIpecc", 2003. - 320 c.

B) pecypchl cetu «UHTEepHET»

1. http://www .xilinx.com

2. http://www.plis.ru

3. http://we.easyelectronics.ru/plis/vhdl-s-nulya.html

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

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

9. MaTepHaJIbHO-TEXHUYECKASA 0a3a, HeoOXoauMas hifi §: OCYLIeCTBJICHUS
00pa30BaTeIbLHOIO MpoIecca Mo TUCIUTITHHE

MarepuanbHO-TEXHUYECKAs 0aza, HeoOxoaumas JUIS OCYILECTBIICHUS
0o0pa30oBaTeNIbHOrO Tpoliecca MO AUCLHUIUIMHE BKJIIOYAaeT B CBOM COCTaB CIIELUAJIbHBIC
IIOMELICHUS:

— yueOHbIe ayTUTOPUHU AJIS IPOBECHUS 3aHATUH JICKIIMOHHOTO THIIA;

— yueOHbIe ayTUTOPUHU AJIS TPOBEICHHS 1a00paTOPHBIX padoT;

— yuyeOHble ayAMTOPUU M MPOBEACHUS TIPYNNOBBIX UM  WHAWBUIYaIbHBIX

KOHCYJIbTAllUM,

— yudeOHbIe ayJUTOPUU NJs MPOBEACHMSI TEKYLIEr0 KOHTPOJS M MPOMEKYTOUHOU

aTTecTaluu;

— TIOMEIICHUS TSl CAMOCTOSITETIbHON paboThI;

— TIOMEIICHUS Ui XpaHEHUS U MPO(UIAKTUYECKOTO OOCTYKUBAHHUS TEXHHUYECKUX

CpeAcCTB OOy4YEHHS.

Ilomemmenuss a1 CaMOCTOATENbHOW  paboThl  OOY4YarOLIMXCS ~ OCHAILEHBI
KOMITBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO TNOAKIIOYeHUS K ceth «VHTepHeT» u
o0ecrieyeHreM J0CTyIa K 3IEKTPOHHOW HHPOPMALIMOHHO-00pa3oBaTenbHOM cpene SApl'Y.

Uucno mocagoyHBIX MECT B JIGKIMOHHOW ayJuTopuu Oonbllie JU00 paBHO
CHHMCOYHOMY COCTaBy IOTOKAa, a B ayJAUTOPUM JUISl NMPAKTHUECKUX 3aHATHUH (CEMHHApOB) —
CIHCOYHOMY COCTaBy Tpymmbl oOydarommxcs. (s mpoBeneHus 1abOpaTOpHBIX padoT
rpymnna o0yyaromuxcs AeIUTcs Ha J1B€ TOATPYIIIbI).

ABTOD:!



AccucteHT Kadeapsl paauotrexunyeckux cucrem  'ynun A.C.



IIpuioxenne Nel k padoueil nporpaMme AUCHHUIIIMHBI
«IIpoexTHpOBaHUEe PaIMO3JIEKTPOHHOM annapaTypbl Ha HU(POBBIX CHTHAJBHBIX
Npoueccopax 1 MUKPOKOHTPOJLJIEpax»

DoH/ OLICHOYHBIX CPEACTB
JUISl TIPOBEJACHUS TeKyIleil U MPOMe:KyTOYHOM aTTecTalluu CTYIeHTOB

1. TunoBble KOHTPOJIbHBIE 3aJaHUSI U HHbIE MaTepPHAJIbI,
HCNOJIb3yeMble B Ipolecce TeKylero KOHTpoJs ycrneBaeMocTH

IIposepounasi padora Nel.

- IlepeBenure U3 AECATUYHOW B JABOMYHYIO CUCTEMYy cuucieHus uuciaa 2, 11, 35, -1, -127,
128, 0. Tlpu mepeBoje cyuTaTh Pa3psAIHOCTh IBOMYHOTO YHCIA PaBHBIM §, 3HAKOBBIN
JOTIOTHUTEIBHBIN (hopMar.

- IlepeBeguTe W3 JOBOMYHOM  OE€33HAKOBOM B  JIECATHYHYIO CHCTEMY  4YHUCJA!
00100101

01010100

00100111

11111111

10000000

01111111

- IlepeBeaurte mpenpiaynuii HAOOp M3 JIBOMYHON 3HAKOBOW KOAMPOBKU B JIECATUYHYIO U
CpaBHUTE PE3yJIbTarT.

- Onumure, CKOIbKO COCTOSSHUNA MOHO 3aKOJHUPOBaTh B 4-3HAYHOM JBOMYHOM CHUTHAJIE U
MIPUBEIUTE TIPUMEDP, KaKyI0 HH(OOPMAIIUIO MOYKHO XPAHUTh C TTOMOIIBIO 3TUX COCTOSTHHI?

- OnummTe crnocoObl XpaHEHHsI OTPULIATENBHBIX YHCEN B JBOMYHON CHUCTEME, KOTOpPBIE BbI
3HaeTe.

IIpoBepounas padora Ne2

- Omumure, Kakue mnepeuncisieMbie (enumerated) Tumbl Bbl 3HaeTe B sizblke VHDL m ux
OCHOBHBIE OTJINYUS

- Hamummure, kakoit ¢ynkimueit MoxHo monyunth u3 tuma STD LOGIC VECTOR Tun
UNSIGNED wu nepesenute ¢ e€ nomouisto curnan tumna sl : STD LOGIC VERCTOR(7
downto 0) := «00100111» B Tumt UNSIGNED.

- Ectp curnan s2 tuma UNSIGNED(31 downto 0). OnummTe HECKOIBKO CIIOCOOOB
3aIl0JIHEHUS JAHHOTO CUTHaja HYJISIMH.

- Ecrp curnan s3 tuma UNSIGNED(31 downto 0). OnummTe HECKOIBKO CIIOCOOOB
3al0JIHEHUS JAHHOTO CUTHAJIa 3HAYEHUEM COOTBETCTBYIOIIMM AeCATUUHOMY yucay 133780.
IIpoBepounas padora Ne3

Omumute, Kakumu mnytsmu Tpanchopmupyercs kox or VHDL go Bitstream u kakwe
JIOTIOJTHUTENbHBIE TaHHBIE IIPH 3TOM HCTob3yloTes B cpene Xilinx Vivado WebPack

2. CircoK BONPOCOB /1JIS POBeIeHNsI MPOMEKYTOUHOM aTTecTAlM U 3a46éTa.

Knaccudukanms ~ MC.  IlporpamMmupyemble  JIOTHYECKME  WHTETPajbHbIE  CXEMBI.
[TpeumyiiecTBa U HEJOCTATKH IO CPABHEHUIO C JPYTUMU LU(POBBIMU BEIUUCIUTENAMU?
l. [lepeuncnure ocHoBHEIE (yHKIMOHANBHBIE Ooku [IJIMC Xilinx Virtex-7 u ykaxure

UX Ha3HAYCHHUE.
2. Hapucyiite ctpykrypy Omoka BBoma-BeiBoma [TJIMC Virtex-7. OnummTe NpUHIAI
paloThl JaHHOTO OJ0Ka MNP Pa3IMYHBIX BAPHAHTAX €r0 MCIIOJIb30BaHMS.
3. Huddepenunanbuplii  crapmaapr nepepaun  uHGopmammu  LVDS.  Vkaxwure
IIPEUMYIIECTBA U HEAOCTATKU MCIOIb30BaHUS JaHHOTO CTaHapTa.



4. [Mpunnun yaBoeHust ckopoctu mnepemaun wuHpopmanuu DDR. Kak  paGotaet?

[IpeumyiiecTBa, HETOCTATKU?

3. binox  ynpasmenuss  TakroBoil  yacroroi  MMCM.  Vkaxure  OCHOBHBIE
(GyHKIMOHATIbHBIE BO3MOXKHOCTH, BAPUAHThI UCIIOJIb30BAHHUS.

6. Kondurypupyemsriit norumueckuit 6moxk CLB. Hapucyiite CTpyKTYpHYIO cXeMmy.
[lepeuncaure pyHKIMOHATBHBIE BO3MOXXHOCTU. OOBSICHUTE Ha3HAYEHNUE COCTABHBIX YaCTEH.

7. Tabmuna nmoucka LUT. Kax paGoraer? IlpenmymiectBa peaiu3aliMi JOTHYECKHX
¢byskmmii Ha LUT mo cpaBHEHHIO CO cXeMaMH Ha JUCKPETHBIX BEHTHISAX. PazHuia Mexmy
SLICEM u SLICEL?

8. ['moGanpHBIE TPACCUPOBOYHBIE PECYPCHI. Pecypchl TaKTUPOBaHUS.

9. MertactabunbHocTb Tpurrepa. Cyth siBnenus? [Ipuunnsl? Kak nz6exars?

10. Onumure Ha si3pike VHDL Moayib, peacTaBISIONINI cOO0 AeTuTeNb YacTOThI Ha 2.
11. Omummre Ha s3pike VHDL wmonyns, mnpeacraBisromuii coboir D-tpurrep ¢
CHHXPOHHBIM COPOCOM M aCHHXPOHHOH YCTaHOBKOIA.

12. Onummre Ha s3pike VHDL Momynb, npencraBisitomuii co0oil  TakTHpPyeMbIH
C/IBHTOBBII PETUCTP pa3psAHOCTHIO 32 OUTa ¢ aCHHXPOHHBIM COPOCOM.

13. Omnumute Ha si3pike VHDL Moy, npencrasistommii co0oit 10 pa3psiiHbId CUeTYUK
C CUTHAQJIOM OKOHYAHMS CUYE€Ta U CHHXPOHHBIM COpPOCOM.

14. Onumure Ha si3pike VHDL Moaynb, mpencTaBisioniuil coooit cuetynk J[>KoHCOHA.

15. Onumure Ha s3pike VHDL wMonyns, mnpeacTaBusomuil coOOM  CHHXPOHHBIN

KOMIIapaTop ABYX BOCBMHUpPAa3psIHBIX JBOMYHBIX 4HCeNl ¢ BbixoaoM ‘‘PaBHo”, He paBHO”,
“bonpmre”, “Menbie”.



IIpuioxenne Ne2 k padoueil nporpaMme AUCHHUIIIMHBI

«OCHOBBI NPOEKTHPOBAHMS YCTPOICTB HA MPOrPAMMHPYeEMbIX JIOTHYECKHX
HHTEerpajJbHbIX cCXeMaxX M M (POBBIX CUTHAJIBHBIX NPOLECcCOPaX
(OnyunallulIMCulICID)»

MeToauueckue YKazaHusl 1Jisl CTYACHTOB 110 0OCBOCHUIO TUCIHTUIIIMHBI

OcHoBHOW Qopmoil 3aHATHI 1O nucHuIIMHe « OCHOBBI MPOEKTHPOBAHUS YCTPOUCTB
Ha TIPOTPAMMHUPYEMBIX JIOTHUECKHUX WHTETPATBHBIX CXeMax M IH(POBBIX CHUTHAIBHBIX
nporneccopax (OIIYHaIVIMCulICIT)» sBnstorcss mpakTuueckue 3aHaTus. IlpencraBinenue
TEOPETUYECKOTO MaTephalia OCYIIECTBISIETCS B CKaTOM (hopMe C yKazaHHEM Ha WCTOYHHKH
TEXHUUYECKON INOKyMEHTALIMH, B KOTOPBIX CTYIEHTBI MOTYT O3HAaKOMHUTBHCS C MaTepUaIoM
6osee moapoOHO. JlonoJHUTENbHAS CII0KHOCTh NPU OPraHU3allii CaMOCTOSTEIbHOW pabOThI
COCTOMT B TOM, 4YTO TexHHMUecKas nokyMmeHTauus Ha IIJIMC, B ocHOBHOM, MpeAcTaBlIeHA Ha
MHOCTPAHHOM $I3bIKE (AaHTJIUICKUI).

BenenctBue 3T0ro A yCHEMHOro U3y4eHUsl AUCLHUIIIMHBI CTYIEHTaM OY€Hb BaXKHO
IPOBOJIUTH OOJIBIION 00BEM CaMOCTOATENBHOM paboThl. Ha Takyro paboTy yueOHbBIM TIaHOM
OTBOJIUTCS IOCTaTOYHO OOJIBIIOE KOJIMUYECTBO YaCOB.

CamocrostenpHass paboTa CTYICHTOB OpraHU3yeTCs B BHUJE  BBITIOJTHEHUS
1a00opaTOpHBIX pabOT, OCHOBAaHHBIX Ha 3HAHUSAX, MOJyUYEHHBIX Ha JICKIMOHHBIX 3aHATHUAX, a
TaKKe B XOJA€ HU3yudeHHs nuteparypbl. [Ipy HEOOXOAMMOCTH ISl BBIIIOJIHEHUS 3aJaHUM 110
HaunOoJiee TpyAHBIM TeMaM MPOBOAATCS IOMOIHUTENIbHbIE KOHCYJIbTAIUH.

OcHOBHasi 1eNb BBHIMOJHEHUS Ja0OpaTOpPHBIX pabdOT — TPHUBUTH CTYyICHTaM
NpakTU4YeCKUe HaBbIKU pa3paboTku mnpommBok g IIJIMC, paboTel ¢ TexHUYECKOH
JNOKYMEHTanueil. OTO HEBO3MOXKHO 0€3 pEeryjsipHOr0 MOBTOPEHHS NPONHAEHHOIO
JEKIIMOHHOT 0 MaTepHana. MaTtepuall, 3aKOHCTIEKTUPOBAHHbBIN Ha JIEKIHIX, HEOOXOJUMO JA0Ma
eme pa3 npopabaTbiBaTh M NMPH HEOOXOAMMOCTH JOMOJHATH WH(pOpMAIMEH, TOITyYeHHON U3
JIUTEPATYPHI.

IIpoBepka u KOHTPOIb (HOPMUPOBAHUS 3HAHUH, YMEHUH, HABBIKOB OCYIIECTBIISIETCS IO
pe3yJpTaTaM yCTHOTO OIpPOCAa M BBHIMOJHEHUS J1abOpaToOpHBIX paboT. B koHuE cemectpa
U3yuYeHHs] JMCUUIUIMHBI CTYJEHTHl CHAroT 3a4€éT. 3au€T MOXKET OBITh BBICTABICH IIO
pe3yJibTaTaM YCIICIIHOTO BBIMOJTHEHUSI J1TabOpaTOpHBIX pador (He MeHee 4 w3 6). B
NPOTUBHOM CiIy4ae 3a4€T MPUHUMAETCS MO OujeTaM, KaXKAbli U3 KOTOPHIX BKJIIOYAET B ceOs
JIBa TECOPETHUUYECKUX BOIIPOCA IO U3YYCHHBIM TEMaM.

OcBoUTH BONpPOCHI, H3JaraéMbple B IPOLECCE M3YUEHUS OUCHMIUIMHBI «OCHOBBI
IIPOEKTUPOBAHNSA YCTPOWCTB HA IPOrPaMMHUPYEMBIX JIOTHYECKHUX HHTETPAIBHBIX CXEMax U
mdpoBsix curHanpHbIX Tmpoueccopax (OITYwallJIMCullCIT)» caMoCTOATENbHO CTYACHTY
KpailHE CJI0KHO. JTO CBSI3aHO CO CJIOKHOCTBIO M3y4aeMoro Marepuana. be3 ymopHbIx u
PETYJISPHBIX 3aHATUH B TEYEHHME CEMECTpA CIaTh 3a4€T IO UTOraM HU3YUYEHMs JUCLUILINHBI
CTYJI€HTY IIPAKTUYECKH HEBO3MOXKHO.





