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pbl «KoMnbloTepHast HHKEHEPHSI».
[IpoTokos OT « » 20 roaa Ne

3aBeaytoumi kadeapoii

(Moanuces) (®.HN.0.)

Pabouasi nporpamma npoaiena juis 20 roja npuéma Ha 3acelanuu Kades-
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1 OBBEKT, HEJIb U 3AJIAYN OCBOEHMS INCIUIIVINHBI

I[I/ICI_II/IHJ'II/IHa pacCcMaTpuBaCcT BOIIPOCHI IPOCKTUPOBAHUA U TCCTUPOBAHUSA
QI/IQIQQOBBIX yCT[}OﬁCTB KOMITBIOTCPHBIX CUCTCM C UCITIOJb30BAHUEM A3bIKA OIMCAHNSA

arnaparypsl
HDL.

Lenbro IIPENOAaBaHN JVCLHUATUIAHBI SABJISIETCA: dbopmMHpoBaHue

YHHUBECPCAJIbHLIX U O6m6H[20(l!CCCI/IOHaJIBHBIX KOMHeTeHgI/Iﬁ B cg]zepe [233[2360TKI/I u

TectrpoBanus 1MdpoBbix ycrporctB KC ¢ MCMoOAb30BaHUEM SI3BIKOB ONKMCAHUS
[IPOrpaMMHUPOBAHUS u MOACITUPOBAHUS

AlIapaTypbl.

B pesynbrate 0CBOCHUS TUCIUIIIAHBI CTYICHT JOJDKEH:
3HAaTh METOJbl YIOPABICHHUS NOPOCKTAMHK; 3Tamnbl KU3HEHHOIO IIMKJIA ITPOCKTa B
obmact HDL-TeXHOIOTMI TPOCKTUPOBAaHMS M TecTupoBanHus 1Y Meromus
[IPABJICHUS TIPOSKTAMM; DTalbl JKW3HEHHOTO IIMKJA IIPOEKTA; COBPEMEHHOE
IIPOrpaMMHOE u anmapaTHoe obecrieuenue MHGOPMAITMOHHBIX u
ABTOMATHU3UPOBAHHBIX  CHUCTEM IIOCTPOEHHBIX  Ha  0aze  HDI -texHomoruii
IPOCKTUPOBAHMS M ___TECTHPOBAHWS, _ aNMapaTHBIC _CPEJICTBA W MIaThHOPMBI

HH!l)[!&CTIQYKTY[ZBI I/IH[l!OpMagI/IOHHBIX TeXHOHOFHﬁ, BUJIbI, HA3HAYCHUC, APXUTCKTYPY,

METOJIbl_Pa3pabOTKU W aJIMUHHCTPUPOBAHUS MPOTPAMMHO-aNNAPATHBIX KOMIIJIEKCOB
o0bekTa _ mpodeccuoHanbHOM  JiedarenbHocT B obunactu  HDI.-TexHonoruii

IOPOCKTUPOBAHUA )41 TCCTUPOBAHUA V; HKITMOHAJIbHBIC TpeOOoBaHUA K

NPUKJIAJIHOMY TIPOTPAMMHOMY 00eCIICYCHUIO UL PCHICHUA AKTYAJIbHBIX 3aJd4
H[!Gl!H[!I/I}ITI/Iﬁ oTpacjii, HANWOHAJIBLHBIC CTAHAAPTBI 06[28.60TKI/I I/IHQhO[}Ma!!I/II/I u
ABTOMATHU3WPOBAHHOI'O

IIPOCKTUPOBAHUA
YMCTb p33pa6aTbIBaTI> U aHAJIM3UPOBATH AJIbTCPHATUBHBIC BAPHUAHTLI ITPOCKTOB JUIA

IOCTVKEHUS] HAaMEYEHHBIX Pe3yJIbTAaTOB; DPa3pabaThlBaTh MPOEKThl, OMPENeNATh
IIEJICBBIC JTalbl W OCHOBHBIC HampaBlieHHs padborT B obmactu HDL-texHomoruid
IIPOCKTUPOBAHMS M _TecThpoBaHusa [1Y: o0OOCHOBBIBATH BBIOOD COBPEMEHHBIX
MH()OPMATMOHHO-KOMMYHHUKAITUOHHBIX u MHTEICKTYAJIbHBIX  TE€XHOJOTUU
pa3pabaTblBaThb __ OPWUTMHAIbHBIC  MPOrPAMMHBIE  CPEACTBA  JUISl  PEIICHHUS
npodeccuoHanbHbIX 3a1a4 B obGnactu  HDI-TexHOJOruid MpoeKTUpPOBaHUS U

TCCTUPOBAHUIA ﬂy, [2&3[2a6aTBIBaTB IMPpOTrpaMMHOC W alliapaTHOC obecrieueHme
HH{l}O[!MagI/IOHHBIX 1 aBTOMATU3HUPOBAHHBIX CUCTCM JIJISA PEIICHUA H[)OgheCCI/IOHaJ'IBHBIX

3agady B _obnactu HDL-texHOnOrMi mNpoeKTUpoBaHus W TecTupoBaHus I1VY;
aHaJIM3MPOBAaTh  TEXHUYECKOE  3aJlaHue, pa3pabarblBaTh U ONTHMHU3HMPOBAThH
OpPOrpaMMHBIA KO ;| CIICHUS _ 3a7a4  00palboTku  WHGOpPMAIMU |
ABTOMATU3UPOBAHHOIO [IPOEKTUPOBAHUS B o0nacTu HDL-TexHOon0rMI
OPOEKTUPOBAHUA M TecTupoBaHus [1Y: mnpuBoauThH 3apyOesKHbIE KOMILIEKChI
00paboTkn _MHQOpPMAIIMA B COOTBETCTBHE C HAIMOHAIBHBIMU _CTaHJAApTaAMU
HMHTErPUPOBATH c OTPACIEBBIMU MH()OPMAITMOHHBIMHU
CHUCTEMAaMHU;




BJaJIeTh HABbIKAMM _pPa3palOTKU MpoekToB B obnactu HDL-texHonmorui
IPOCKTUPOBAHMS U TecTupoBaHus 1Y ; MeTonamu onieHKU 3)PEKTUBHOCTH MPOEKTA, a
TaKXKe MOTPeOHOCTH B pecypcax; MEeTOJaMH  pa3paboTKU  OPUTMHAIBHBIX
IPOrPaMMHBIX _ CPEJICTB, B TOM _YKCJIE€ C HWCIOIb30BAHUEM _COBPEMEHHBIX
MH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX 1 MHTEJUICKTYANbHBIX _TEXHOJOTHMA,  JIIs
pererns npodeccroHaNbHBIX 3a71a9 B o6aactu HDL-TeXHOIOTHI IPOSKTUPOBAHUS H
tectupoBanus I1Y; MeronamMu MOAEpHH3AIMU OPOrPAMMHOIO M annapaTHOro
obecnieueHuss MHGOPMAIIMOHHBIX W aBTOMATHU3UPOBAHHBIX CHUCTEM JUISL _PEIICHUS
npodeccuoHanbHbIX 3aga4 B obGnactu  HDIL-TexHOJOrWid NpoeKTUpPOBaHUS U
TectupoBaHus 1[Y: MeTogaMu COCTaBJICHHSI TEXHUYECKON JIOKYMEHTAllMW 10
MCIO0JIb30BAHUIO U HACTPOKE KOMIIOHEHTOB MPOrpaMMHO-aNNapaTHOr0 KOMILIEKca B
obsmact HDL-TexHOoJIOTUN NPOEKTUPOBaHUSA U _TecTupoBaHusa I1Y: Meromamu
HACTPOWKH MHTepdeiica, pazpaboTKH MOJb30BATENbLCKUX Ia0T0OHOB, MOAKIIOYEHUS
onbnuoTexk,  y1o6aBiaeHUs  HOBBIX  yHkimi B obmactu  HDL-texHonoruit

INPOCKTUPOBAHUA U TCCTUPOBAHUA Hy

[lepeuncnennsle pe3yabTaThl 00y4YEHHUS SIBISAIOTCS OCHOBOM N7l (hOPMUPOBAHUS
CIEYIOIINX KOMIIETECHUIMM:
YK-2 CriocoOHOCTb YyNPaBJIATh MPOEKTOM Ha BCEX ATalax €ro >KM3HEHHOTO UK.
OIIK-2 CnocoOHOCTh pa3pabaTblBaTh OPUTMHAIBHBIE AITOPUTMBI M MPOrpaMMHbIE
CPEICTBA, B TOM YHUCIE C WCIOIB30BAHMEM COBPEMEHHBIX HWHTEIUIEKTYaIbHBIX

TEXHOJIOTHUM, JULSL pEelIeHUs npodeccroHaabHbIX
3aj1ay.

OIIK-5 CnocoOHOCTh _pa3pabaTblBaTh W MOJEPHU3WPOBATH MPOTPAMMHOE U
anmapaTHoe obecrieueHune MHQOPMAITMOHHBIX u aBTOMATU3UPOBAHHBIX
CUCTEM.

OIIK-6 CnocoGHOCTh _pa3padaThiBaTh KOMIIOHEHTHI TIPOrPAMMHO-aMMAaPaTHBIX
KOMILJIEKCOB 00paboTKH rHbOpMaInu 51 ABTOMAaTHU3UPOBAHHOTO
IPOCKTUPOBAHMS.

OIIK-7. Crioco6eH aganTupoBaTh 3apyOeKHbIE KOMILIEKChI 00pa0oTKku MHGOpMalUuu
1 aBTOMATU3MPOBAHHOTO MPOCKTUPOBAHMS K HYK/IAM OTCUECTBCHHBIX MPEIMPUATHN.

2 MECTO JUCHIUIIJIMHBI B OCHOBHOM OBPA3OBATEJILHOM
MMPOI'PAMME

JucuumimHa oTHOCUTCS K 0a30Bod vacTu bioka 1 mucnumimH (Moysei)
y4eOHOro I1aHa.

basupyercs Ha 3HAHUAX, YMEHHUSAX U HaBBIKaX, KOTOPBIC CTYJCHT MPHOOpEI MpH
OCBOCHHUM MPEANICCTBYIOIMMNX NUCHUIUIMH: «Teopus BEpOATHOCTEN U MaTeMaTudeckas
cratuctukay;  «KoMmobproTepHas  3JeKTpoHUKa»;  «KOMIBIOTEpHAS  JOTHKay;
«ApubMETHUKO-TOTUYECKUE OCHOBBI 1T (HPOBBIX aBTOMATOBY; «Teopus
IIPOEKTUPOBAHUS KOMIIbIOTEPHBIX CHUCTEMY.

3HaHUsA, YMEHUS MW HaBBIKM, TMPUOOPETEHHbIE TMPU OCBOCHUU JIAHHOU
TV CIMIIIAHBI, peAn3yIOTCSA CTYJICHTOM pu MPOXOKJICHUU y4eOHOM,
npou3BoJicTBeHHON TpakTuK, HMP u moaroroBke BBIMYCKHON KBadu()UKAIIMOHHOM



pPadoTHI.



3 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

3.1 PacnpenesieHHe Y4eOHBIX YaCOB 10 TeMaM JUCIHUILIMHbI M BUAAM 3aHATHH

HaumenoBanue tem
(conepxaTeabHbIX MOTYJIEH)

KonnyecTBo yacoB
(ounast/3a0uHas (hopma)

B Tom uncie

Bcero | Jlekuuu | JIabop. | TIpaxr. Cp
(CemuH.)

Tema 1. IIJIUC u 104 4/4 2/0 0/0 0/0 2/4
Tema 2. Konyenyus cuenana u 0/0
npoyecca 8 VHDL 8/7 2/1 2 4/6
Tema 3. Moodenuposanue 3a0epiicex 212 21 21 0/0 4/10
cucHana
Tema 4. [lomokoevii cmuw

0/0
mooenuposanus IIY na VHDL 12/11 2/0 41 6/10
Tema 5. Cmpykmypuuiii cmuio 0/0
mooenuposarnus 1Y na VHDL 34/33 6/2 8/1 20/30
Tema 6. Tecmuposanue VHDL- 0/0
mooeneu 1Y na 6aze TBI' 30/32 /1 6/1 20130
Tema 7. Ilosedenueckuti cmuno

0/0
mooenuposarnus LIy na VHDL 34/33 6/2 8/1 20130
Tema 8. Iloonpoecpammul 8 mooensix 0/0
11V na VHDL 24/14 4/0 2/0 18/14
Tema 9. Ob6vexkmobl u munvi OaHHbIX

0/0
6 nodersx 11V na VEDL 14/10 4/0 0/0 10/10
Tema 10. Onepayuu 6 mooensx 1]y 0/0
wa VHDL 10/9 2/0 2/0 6/9
KonraktHas padota 2/6
(HomOTHUTEIBLHAS )
Kypcosast pabota (IIpoeKT) 0/0 0/0 0/0 0/0 0/0
Wroro no BunaM 3aHATUH 180/180| 34/6 | 34/6 0/0 | 110/162
Kontpons 0/0

UTOrO: 180/180

dlopanOBaHne KOMHeTeHHI/Iﬁ B p€E€3yJbTaTe 0CBOCHUA TEM NUCIHHUIIJINHBI

Komnerenuuu TeMbl TUCUMIIMHBI, HALlCJIEHHbIE HA GopMHUpOBaHHe
KOMIIETeH UM
VK-2 Temsbr 5,7-8
OIIK-2 Tewmsl 1-4,10
OIIK-5 Tewmsl 5-6
OIIK-6 Tema 9
OIIK-7 Tema 10




3.2 Jleknuu

Tema 1. ILJIHC u HOA.

Coznepxxanue Temsl 1:

Knaccuduxanums BUC. Cranpaptaeie u  cneumanusupoBannbie  BUC.
[Iporpammupyembie snorudyeckue uuTerpaibhbie cxembl (ITJIMC). Knaccuduxanus
IUJINC. FPGA wu CPLD. SOA (HDL) - s3bikm omucaHus anmapaTyphl.
Knaccuduxanus MOA. Crangaptel IEEE na MOA. VHDL, Verilog-HDL u Altera-
HDL, ux xapakrtepuctuka u ucropust cozganus. Oynkuuu AOA. HDL&FPGA-
TEXHOJOTMH TPOEKTUPOBAHUSA LHUPPOBBIX YCTPOHCTB M cucteM. OCHOBHbBIE STalbl
IIPOEKTUPOBAHMS. IOBEIEHYECKOE MOJICIIMPOBAHUE, CHHTE3 U pEeATIU3ALUs IPOEKTOB Ha
[IJIMC. Otnanka mpoekToB U TectOeHd-renepaTopbl. @upmbi-uzrorosutenu [IJINC u
bupmbi-pazpadotunku  CAIIP  BeruuciaurensHoit  texuuku (BT).  Ilpomecc
npoektupoBanus KC na 6aze HDL & FPGA-texHonorui.

Tema 2. Konyenyus npoyecca u cuenana 6 VHDL.

ConepxxaHue TeEMBbI 2:

IIponeccer 1 ux B3aumojercTBue. CHNHCOK YYyBCTBUTEIBHOCTH IMPOLECCA.
CurHanm kak 4YacTHBIM caydail mnponecca. MrTepauMd W IUKIIBI, HUTEPALMOHHBIN
anroput™M  pabotsl  VHDL-nporpammbl.  ®usnueckoe Bpems U A-3anepxkka.
MonenupoBaHnue npoueccoB 6€3 U ¢ yueToM 3azepkek. CTauu IporeccoB.

PazHoBuIHOCTH cuUrHaimoB W ux omnucanue. [paiiBep curnana. MHOrozHauyHas
JIOTHKA. 9-TU3HAYHBIN JIOTUKA U (QYHKITUS pa3pelieHus] CUTHaa, 3aJ10’)KEHHAs B TTAKETe
SDT logic 1164. Paspemennas (resolved) m HepaspemenHas (unresolved) mormka.
Otkimtouenue papaiiBepa. IlporpamMmmupoBanHue 3-X CTaOWIIBHBIX, JIBYHANPAaBICHHBIX
nerneu. 3o0Ha AeUCTBUS CUrHanoB. OTiIMYKMe CUTHAJIA OT IEPEMEHHOM.

Tema 3. Moodenuposanue 3a0epoicek cueHaua.

ConepxxaHue TeMbI 3:

Tunbel 3aaepkeKk CHUTHaJA. 3aJaHle€ 3HA4Y€HUs CUTHAJIa W Pa3sHOBUIHOCTHU
3a/iepKeK curHaya. TpaHCmopTHasi, MHEPLUMOHHAS W WHEPIMOHHAs ¢ (QuibTpanuen
pa3HOBUIHOCTH 3aaepxek. OcoOeHHOCTH (QopMUpOBaHUS JIpaliBEpOB CUTHAJA.
OOycnoBieHHble  arpuOyThl curHana. llapamnenbHbld W TOCIEIOBATENbHBIN
Pa3HOBHUJIHOCTH  TPOCTOTO  omepaTopa Ha3zHadeHuss curHana (Simple SA),
0coO0eHHOCTH MX paboThl U oTiimune. OcobeHHocTu PopMUPOBAHUS IpaiBepa CUTHAA
B mporecce. M3HauanbHO 3aJaHHbIe aTpUOYTHI CUTHAIA.

Tema 4. Ilomoxoswiii cmunb mooenuposanus []Y na VHDL.

Coznepxxanue Temel 4:

YpoBHM MonenupoBaHUs W o0jacTu mnpoektupoBaHus. Monens [aiickoro u
Kana (Gajski u Kuhn). ApxurekrypHo-opueHTHpoBaHHble © MOA-OpUEeHTHPOBaHHbBIE
dbopmbl n3obpaxkenus npoektoB. Ctwmm VHDL-nporpamMmMmupoBanus. Y npaBisitominii
rpad, rpad maHHBIX U CMEIIaHHbIN Tpad n3o0paxeHus: mpoekToB. [I0TOKOBBIN CTHIb U




€ro ommuue OT Apyrux cruiedl. ['pad nmaHHBIX Kak (opmanabHOEe H300paKeHUs
IIPOEKTa NpPHU IMOTOKOBOM cTuiie. [locienoBarenbHblil M HapajulesIbHbIE ONEPATOPHI
Ha3HAYEHHUsS CUTHaIA. B3auMOCBsA3b  ONEpPaToOpoOB  HA3HAYEHUS CHUTHajJa C
MIOCJIEIOBATEIBHBIMU OIIEPATOPAMHU YIIPABIICHHUS.

Onpenenenne Onoka. Haswauenune um oOmacth AecTBUS Oi0koB. bioku u
oxpannble curHanbl. CTpykrypa mnotouHoii VHDL-nporpammer B o0mem Buje.
dopMasbHble PU3HAKK OTJIMYUS TOTOKOBOTO CTHJIS OT IPYTUX CTHIICH.

Jluteparypa k Teme 4: [1, 2, 3]

Tema 5. Cmpyxmypuwiti cmuns mooenuposarnusi I]Y na VHDL.

ConepxkaHue TEMBI S:

CTpyKTYpHBIN CTHIIb U €r0 OTJIMYUE OT ApYrux ctuiied. CXeMHbIe 3JEeMEHTHI U
KOMITOHEHThI. OmnHcaHWe W HCIMOJb30BaHUE KOMIOHEHTOB. Omepartop BXOXKIEHUS
koMmroHeHTa (port map). CrnocoOsl KoH(uUrypanuu ycrpoiictBa. Konduryparus mo
yMmonyanuto. Mcnonb3oBaHue MmakeToB Mpu onucaHuu KomrnoHeHT. Konduryparmms ¢
HCIIOJB30BaHUEM  omeparopa  crnenudukanuu  kKoHburypamuu  (for  use).
[IporpammupoBaHue pEryJsipHbIX CTPYKTYp C MCIOJIb30BAaHMEM OIlepaTopa generate.
PasnoBugHOcTH omepatopa generate. Kondurypamus mpoekta ¢ HCHOIB30BaHUEM
KoHCTpyKuuu configuration. Ilapamerpuzanus npoekta. CrocoObl mapamMeTpU3alnH.
[TapameTpu3anus ¢ UCIOIB30BAHUEM OIIEpaTOPOB port map u generic map. CUHTaKCHC
omeparopa port map B obuiem Buje. [lapamerpuzanus ¢ UCIOIB30BAHUEM OllepaTopa
for use. Cunrakcuc oneparopa for use B o0mem Buze. [lladnaon ctpykrypHoit VHDL-
nporpamMmsel B 001ieM Buje. GopMaibHbIe MPU3HAKU OTJIMYUS CTPYKTYPHOI'O CTHIIS OT
IPYTUX CTUIIEH.

Jluteparypa k Teme S: [1, 2, 3, 5]

Tema 6. Omnaoka VHDL-moo0eneii 1Y na 6aze Testbench.

ConepxxaHue TeMBI 6:

Bepudukanus mnpoektoB. Mcmonp3oBanue TtecrOenuy-renepatopa (TBIY) mns
Bepudukanuu u otiaaku. O6o6mennas crpykrypa TBI'. PasnoBugnoctu ThI'. TBI'
tumna on-line. ThI' Tuna off-line. AmantuBueiit ThI'. CriocoObI TeHEepaIu TECTOBBIX
BoznerictBuii B TBI. CnocoObl  aHanmu3a  TectoBhIX peakuuiit B ThI.
IIporpammuposanue ThI' B VHDL. Mcnonb3zoBanne ThI' Ha 3Tanax mpoeKTUPOBaHMUS.
Ncnonp3oBanne u pasHosugHoctu ThI' B CAIIP

Jluteparypa k Teme 6: [4]

Tema 7. Iloseoenueckuti cmunb mooenuposanus LY na VHDL.

ConepxaHue TeMbI 7:

Kmaccupukanus ~ VHDL-omepatopoB 1o IpU3HAKy — Hapauiean3Ma.
CpaBHuUTENBHAsT XapaKTEPUCTUKA MOCIEIOBATENIbHBIX W mapamienbHbix VHDL-
onepatopoB. IloBeleHUECKU CTUIIb M €ro OTIMYME OT Apyrux cruiieid. Omneparop
nponecca. CrUCOK YyBCTBUTEIBHOCTH Mpollecca U omeparop wait. PazHoBuAHOCTH
omeparopa wait. B3zaumopeiictBue mpomeccoB. Ctpykrypa moBeneHueckodr VHDL-
nporpammbl. [laccuBHBIN mpouiecc M cTpykTypa entity. DopManbHble TpPU3HAKU
OTJINYHXS OBEAEHYECKOTO CTHIIS OT IPYTUX CTHJIEH.




ITepemennas B VHDL, ee onucanue u ncnons3oBanne B VHDL. JlokanbHas u
riiobanpHas (shared) mepemenHas U 30Ha uX JIeWCTBUA. Vcmonb30BaHWE CUTHAJIOB B
npoiiecce. [locnenoBaTenbHbIil onepaTop Ha3HAYEHUsI CUTHAJA, €ro UCMOJIb30BAHUE B
MPOIIECCE U OTVIMYKE OT MapajuiesibHOro aHajaora. OTinyre NepeMeHHbIX OT CUTHAJIOB.

[locnenoBarenbHpie  omepatopel.  OmepaTopbl  ymnpasieHusa.  AHaioru
OMEPATOPOB YIIPABICHUS CPE/IU MaPATIIEIbHBIX ONEPATOPOB.

Tewma 8. Iloonpoepammut 6 mooensx 1]V na VHDL.

ConepxxaHue TEMBI 8:

Hasnauenne mnopnporpamm. @yHkuuu U npouenypsl.  Onpenenenue
noanporpamm. dopmanbHbie U (aKTUUECKHE MapaMeTpbl MOANPOTPaMM, UX THUIBI U
3HaUeHUs1 MO yMmon4yaHut. IlepeMenHass B mnoamporpamme H mporecce. Temno
noanporpammM. Jleknapamus noanporpamm. Vcnosib30BaHK€e MAKETOB I JEKJIapaluu
noanporpamMm. IlocnenoBarenbHble W TMapajulelibHbIE MOJANPOTPAMMBI, MPUHIUI U
30Ha uX JAeicTBus. DyHKIMM TUIA TNEPErPy3KU ONeparopoB. 30HA ACHCTBHS
nognporpamMm.  [locnenoBarenbHble U MapajUiedbHBIE  OMEPATOPbl  BHI30BA
noanporpamm. Otianane QyHKIUH OT MPOIIeIyD.

Jlutepatypa k Teme 8: [1, 2, 3, 5]

Tema 9. O6wvexmut u munvt dannvix 6 mooensax LY na VHDL.

Coznepxkanue Temsl 9:

O6nekthl nanHbiX. Mmena B VHDL. Tunbl u noarunsl gaHHbIX. Jlexnaparus
TUNOB M moATunoB. IlakeTel m ux yactu. Jlekiapaius KOHCTAHT U TNEPEMEHHBIX B
nakere. Jlexnmapamusa mnoanmporpamM B mnakete. I[loakmtoduenue mnakeroB. Ilaker
SDT LOGIC 1164. O6ycnoBieHHbIE U TIOJIb30BATEIbCKUE TUITHI TAHHBIX.

Knaccudpukanus nanasix VHDL. Jluckpetnbie manuble. llenouncneHHele u
BenlecTBeHHbIC yncia. [lonoxurenbHble M HaTypaibHbIe yuchaa. LlemounciieHHbie U
JNEUCTBUTENIbHBIE  JIMTEpaibl. 3aJaHUE€ CUCTeMbl CUHCICHUS W  Jualia3oHa
LEJIOYUCIICHHOTO W JACUCTBUTENbHOTO uucia. Ilepeuncnenssii tun. Yucima ¢
IiaBaronieil 3amaror. POuznueckuid TUn JaHHBIX B VHDL. ®uznyeckuii Tum u
JOMYCTUMBIE onepaiuu HajJ GU3NYECKUMU JaHHbIMU. TuI time.

KoMnosutHble Tunel gaHHeix B mozensx I[Y wa VHDL. MaccuBbl. 3amada
pa3MEpHOCTH MaccuBa. BUTOBBIE W CTPOUHBIE MACCUBBL. KOHCTPYHpPYyEMbIE MACCHUBEI.
3anucu. Umena B VHDL: npocroe, UHAEKCHOE, CEIEKTUBHOE, Bpe3ka. Dabl.

Jluteparypa k Teme 9: [1, 2, 3, 5]

Tema 10. Onepayuu 6 mooensx [[Y na VHDL.

Conepxanue temsl 10:

bunapHbie W yHapHbIE BBIpaKEHUA. 3HAKOBBIE U AJJIUTHBHBIE OIEPAIUU.
MynbTUIIIMKAaTUBHBIE U CMELIaHHbIEe onepanuu. Onepanuu cpaBHeHUs. Jloruyeckue
omepanuu u omnepanuu capura. Oynkmum B VHDL. ®@ynkumm mnpeobpazoBaHus
JTAHHBIX.

Jlutepatypa k Teme 10: [1, 2, 3, 5]




3.3. IIpakTnyeckue (CeMUHAPCKHE) 3aHATHS.

[IpakTudeckue (CeMUHAPCKUE) 3aHATHS B yUY€OHOM IJIaHE HE MPETYCMOTPEHBI.

3.4. JIabopaTopHbIe padoThI

No Tema paGoThi O06nbeM, yac. | Jlutepa
/1 OYH/3a04YH Typa
1 Paspabomka npeobpazosamens kooos na VHDL 4/2 [8.10]
Mooenuposanue VHDL-cuenanos 2/0 [8.10]
Ilomoxoeviti  cmunw VHDL-npoexmupoganusi u
3 2/0 [8.10]
MOOenUposaHus KomounayuornHolx cxem LY
IIpoepammuposanue u MoOeIUposarue mpueeepHbix
4 u pecucmposvix cxem LY na 6ase nosedenuecxkoco 6/2 [8.10]
cmuis
Cmpykmypuviti cmuiv  npoexkmuposanusi LY na
> baze VHDL 6/2 [8.10]
lIpoexmuposanue testbench-eenepamopa Hna 6aze
6 - 6/0 [8.10]
nces0oCyuatiHo2c0 mecmupo8aHusl
7 IIpoepammuposanue apupmemuueckux onepayuii u 470 [8.10]
npeobpaszosanue munog oannwvlx 8 VHDL 0
Ilpoexmuposanue u MoOenuposanue
2 apugmemuueckoco ycmpoucmea nymem couemanus 4/0 (8.10]
CXEMOMEXHUYUECK020, ABMOMAMHO20 U S3bIKOBO2O
no0xX0008 NPOEeKMUPOBAHUSL
NUTOIoO: 34/ 6
3.5. CamocrosiTesibHAs padoTa CTyAeHTA
No Bugsl camocTosiTenbHOM pabOThI CTyIEHTa O6bewm, yac.
/T OYH/32049H
1 M3ydeHue JeKIMOHHOTO MaTepHrala 76/156
2 IToaroTroBka K MpakKTUYCCKUM 3aHATUSIM 0/0
3 [ToaroroBka Kk j1abopaTOpHBIM paboTam 34/6
4 BrIoJIHEHHE KYpCOBOI'0O IIPOEKTA 0/0
5 BrinmosHeHne KypcoBoil pabOThI 0/0
NUTOro: 110/162

3.6. Kypcosoii mpoekT (padora), HHAMBHIYAJIbHOE 3aaHUE

KypcoBoii npoekT (pabota) yueOHbIM TUIAHOM HE MTPEAYCMOTPEHBI.

I/IHI[I/IBI/I)IyaJ'IBHOC 3alaHUC  BBIIOJHACTCA CTyACHTAMHA

o0yueHHUst B COOTBETCTBHH C [9, 10].
O6meM oTueta — 12-15 cTpanwuil.

3a04HOU  (popMBI




4 ®OHJI OHEHOYHbBIX CPEJICTB

4.1 Kpurepum H mKaJdbl [AJds HHTCITPUPOBAHHON OLCHKH YPOBHS

c¢pOopMUPOBAHHOCTH KOMIIETECHIUM

Cocmasnawowas komnemeHyuy — NOAHOMA 3HAHUU
HYJIEBOIl ypOBEHb: HEBEpHBIC, HE apTyMEHTHPOBAaHHBIC, C MHOXECTBOM TI'PYyOBIX
OLIMOOK BBIMIOJIHEHHE JIA0OPAaTOPHOM padOThl U OTBETHl HA BONPOCHL. YPOBEHb
3HAaHUU HUKE MUHHUMAJIbHBIX TPEOOBAHUI;

- MUHUMAJIbHBIN YPOBEHB: JJAOOpaTOpHasi paboTa BBIIIOJIHEHA HE MOJIHOCTBIO, IO paboTe

JaHbl HE TIOJHBIE, HETOYHBIE W HEApTyMEHTHPOBAaHHBIC OTBETHI HAa BOMPOCHI.
JlonmyIieHo MHOTO TPYyOBIX OIMHMOOK. YPOBEHb 3HAHWA HUKE MHUHUMAIBHBIX
TpeOOBaHUM;

HOPOTOBBI ypOBeHb: JaboparopHasi paboTa BBIIOJIHEHA HE IOJHOCTBIO, JaHBI
HEJIOCTATOYHO TMOJIHbIEe, TOYHbIE U apIYMEHTHPOBAHHBIE OTBETHI Ha BONpockl. [11oxo
3HAaeT TEPMHHBI, OIpPENEICHUS U TOHATHUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHUS, TPUHLUIIBL. J{OMyIIeHO MHOTO HErpyOBIX OIIMOOK;

CpeIHuil ypoBeHb: JabopaTtopHas paboTa BHIMOIHEHA MPAKTUYECKU TTOTHOCTHIO, TaHBI

JOCTaTOYHO IOJIHBIE, TOUYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HA BOIPOCHL. B 1emom
3HAET TEPMMHBI, ONPENEIEHUS W T[OHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOLUEHUS, MPUHIUIBL. J[ONMyIIEHO HECKOIBKO HErPyObIX OIINOOK;

MIPOJBUHYTHIN ypOBEHb: 1a00OpaTOpHask pad0Ta BBIIIOJHEHA TPAKTUYECKH OJHOCTHIO,

JQHbl TIOJIHBIE, TOYHBIE M apPryMEHTUPOBAHHBIE OTBETHl HA BOIPOCHL. 3HAET
TEPMHHBI, ONPEICICHUS W TOHSTHSA, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILCHHS,
MPUHIUIIBEL. J[0TyIIIeHO HECKOIBKO HETPYObIX OIIHOOK;

BBICOKMI ypOBEHB: JIabopaTopHasi padoTa BBIMOJHEHA MOJHOCTHIO, JIaHBI TOJHBIE,
TOYHBIE M ApPryMEHTHUPOBAHHBIC OTBETHl Ha BONPOCHL. 3HAET TEPMHUHBI,
ONpEAEICHUS] U TOHSATHS; OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIIEHHUS, TPUHITUIIBI.
JIomyIeHO HECKOJIBKO HETOYHOCTEN.

Cocmasnarowas KomnemeHyuu — yMeHus

HYJICBO YPOBEHB: IOJHOE OTCYTCTBHE TOHHMMAHUS CYTH W METOJUKH PEIICHUS
nabopaTopHO pabOThI, MOMYIIEHO MHOXKECTBO TPYyOCUITMX OMMOOK, 3aaHus HE
BBITTOJTHEHEI BOOOIIIE;
MUHUMAJIGHBI  YPOBEHB: claboe TOHUMAHWUE CYTH W METOAWKH PEIICHUS
nabopaTopHOl pabOoThI, AOMYIIEHBI TpyOble omuOKku. Pemienus He o0ocHoBaHbI. He
YMEET HCIT0JIb30BaTh HOPMATHBHO-TEXHUYECKYIO JTUTEPATYPY;

MIOPOTOBBI  YPOBEHB: JOCTATOYHOE ITOHMMAHUE CYTH W METOAWKH PEIICHUS
nabopaTopHON pabOTHI, JOMYIIEHH OMMWOKH. PemreHust He Bceraa OOOCHOBAHBI.
YMeeT UCrob30BaTh HOPMAaTUBHO-TEXHUYECKYTO TuTeparypy. Ci1abo opueHTUpyeTcs
B CIICIMAIFHON HAYYHOU JTUTEPATyPE;

CpeIHUI YPOBEHB: B IIEJIOM TMOHUMAET CYTh U METOAMKY pEeIIeHUs JabopaTopHOi
paboTHI, TOMyIIeHbI OIMOKH. Perenus He Bceria 000CHOBAaHbBI. Y MEET HCIOJIb30BaTh
HOPMATHBHO-TEXHUUYECKYIO U CTIICIUATBHYIO HAYYHYIO JINTEPATYPY;



NPOABUHYTHIM YPOBEHB: B LIEJIOM IOHUMAET CYTh U METOJIMKY PELICHHUs J1ab0opaTOpHOil
paboThl, gomyiieHsl HeTouHocTH. (CrocoOeH 000CHOBaTh —pelieHus. YMeeT
HCII0JIb30BaTh HOPMAaTUBHO-TEXHUYECKYIO U CTICHUATIBLHYIO HAyUHYIO JIUTEpaTypy;

BBICOKHI YpPOBEHb: MOHHMAET CyThb U METOAMKY pELIEHHs J1abopaTOpHOl pabOTHI.
CrniocoOeH 000CHOBATh PEUICHUs. Y MEET UCOIb30BaTh HOPMAaTUBHO-TEXHUYECKYIO U
CTIEUATIFHYIO HAYYHYIO JIUTEPATYPY, NEPETOBON MPOU3BOICTBEHHBIN OITBIT.

Cocmasenaowas komnemeHyuu — 61a0eHue HagblKamu
HYJIEBOM ypOBEHb: HE JIEMOHCTPUPYET BIJIAJICHUE HABBIKAMU BBINOJHECHUS
npodeccuoHanbHbIX 3a1a4. He MOKeT BBITIOJIHUTD 3aJaHUS;

MHUHUMAJIBHBI YPOBEHb. HE JIEMOHCTPUPYET BIJIAJCHHUE HABBIKAMHU BBIIOJHEHUS
npodeccoHanbHbIX 3a7ad. VICHBITBIBAET CYIIECTBEHHBbIE TPYAHOCTH TIPH
BBITIOJIHEHUY OTJEIIbHBIX 3aJaHUM;

HIOPOTOBBIN YPOBEHbB: BIIaJICET HABBIKAMHU BBINIOJHEHUS TPO(ECCHOHATIBHBIX 3314 Ha
IIOPOrOBOM YpOBHE. 3aJaHUs BBIIOJIHSAET MEJUICHHO U HEKAYECTBEHHO;

CpeIHHUI ypOBEHb: BIIaJie€T HaBbIKAMHU BBINOJHEHHUS MpOo(ecCHOHANbHBIX 3aJad.
3anaHus BHIMOJIHIET HA CPETHEM YPOBHE MO OBICTPOTE U KAYECTBY;

- TNPOABHHYTBIM ypOBEHBb: BIJIAJIEET YBEPECHHBIMM HABBIKAMU  BBIIIOJIHEHUS
NpOo(ECCUOHANIBHBIX 3a/1ad. BBICTPO M KAa4eCTBEHHO BBIMNOJHSIET 3aJaHusl, HHOTAA
NOIYCKasi HE3HAYNTEIIbHBIE ITOIPEIIHOCTH;

- BBICOKMHM  ypOBEHBb:  BIJIAJICET  YBEPECHHbIMM  HABBIKAMU  BBIIIOJIHEHUS
npodeccCHOHANbHBIX 3a7ay. BBICTpO M KayeCTBEHHO BBINMOJIHSAET 3aJaHusd, MPHU
HEO0OXOAMMOCTU JEMOHCTPUPYS TBOPUECKUN MOAXO.

Obobwennas oyeHxka chopmuposanHocmu KoMnemeHyull
HYJICBOM YpOBEHb: Ha HYJICBOM ypPOBHE C(OPMHPOBAHBI: BCE COCTABIISIONINE; OJHA
WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BLICOKOM YPOBHE;
MUHHUMAJBHBIM  ypOBEHb: Ha MHUHHMaJIbHOM YpOBHE C(HOPMHUPOBAHBI: BCE
COCTABJISIIOIIME; OJTHA WM JIBE U3 TPEX, OCTaIbHbIC — HAa 00JIe€ BLICOKOM YPOBHE;
MOPOTOBBI YPOBEHb: HAa MOPOTOBOM ypPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIONINUE;
OJIHA WJIH JIBE U3 TPEX, OCTANIbHbIE — HA 00JIee BLICOKOM YPOBHE;
- CpEIHHI1 ypOBEHb: Ha CPEAHEM YPOBHE C(POPMHUPOBAHBI: BCE COCTABJISIONINE; OJHA
WJIU JIB€ U3 TPEX, OCTaIbHbIE — Ha 00JIee BHICOKOM YPOBHE;
- TpPOJBUHYTBHIM ypOBEHb. Ha TMPOJBUHYTOM YpPOBHE C(OPMHUpPOBAHBI: BCE
COCTaBJISIFOIIME; OJTHA WM JIBE U3 TPEX, OCTAIbHBIC — HA BLICOKOM YPOBHE;
- BBICOKUM YpPOBEHb: Ha BBICOKOM YpPOBHE C(POPMHPOBAHBI BCE COCTABIISIONINE
KOMIICTEHIINH.

4.2 Bonipochbl K dK3aMeHY U PUMeP IK3aMeHANMOHHOI0 OnJieTa
Y4eOHBIM MJIAHOM 9K3aMEH M0 JUCIUILUIMHE HE 3aIJIaHUPOBAH.

4.3 Kputepuu oueHMBAHUS
OrneHnBaHME YPOBHS OCBOCHHUS CTYJEHTOM y4eOHOTO Marepuaia JUCITUTUTHHBI

ITPOU3BOJIUTCS B XOJI€ TEKYIIETO KOHTPOJIS.
Texkymmii KOHTPOJb 3HAaHUK CTYJEHTAa OCYLIECTBISAETCS IO pe3ysbTaTaM



BBITIOJIHEHUS W 3alIUThI J1a0OPATOPHBIX paOOT U BBHIMIOJHEHUS KOHTPOJIBHOW pabOThI
(nnmst 3aouHoil (dopmbl 00yueHus). Pacnpenenenuwe OamIoB TEKYIIETO KOHTPOJIS
paboThI CTY/IeHTa Ha MPOTSKEHUU CEMECTPA MPUBEICHO B Tabnuie 1.

Tabmmna 1 — Pacnipegenenune 0amioB TEKYIIEro KOHTPOJIS

dopma KOHTPOJIS

Bo3MOXKHOE KOJIMYECTBO
OaI0B

[Ipumeuanue

JList cTy1eHTOB 0UHOM (hOpMBI 00YUEHUS

OT4€T O BBHIIOJHEHUH 10 3asiaHue BBINOJIHEHO MPAaBUIILHO, IPOEKTHBIE
3a/laHus Ha OTYET MO0 penieHrss 000CHOBAHBI, IPUBEACH aHATH3
nabopaTopHoO# paboTe MOJIYYEHHOTO pe3yJibTara
5 3amaHue BBINOJHEHO B IIEJIOM IPAaBUIIBHO,
MIPOCKTHBIE PEIICHUS HE BCET]a 000CHOBAHHI,
BO3HUKJIU TPYIHOCTU B OOBSCHEHUN
MOJTYYCHHBIX PE3YJIbTaTOB
OTBeThI Ha 2,5 Ha Bce Bompochl oTBeuan npaBUiIbHO.
KOHTPOJIHHBIE BOIPOCHI Jlomyckan He3HaYUTEIbHbIE HETOYHOCTH
K J1a00paTopHOii
pabote 1,5 OTBeTnI NpaBUIIbHO HA MOJOBUHY BOMPOCOB
Hroro no 100 N3 pacuéra 17 ayTMTOPHBIX 3aHATHH JUIs
JIa00PaTOPHBIM IPOBE/IEHUS 1aOOPaTOPHBIX PadoT.
pabotam OlLieHUBaETCs KaXKI0€ 3aHATHE.
(MakcMMAaJIbHO
BO3MOKHOE€)
UTOIO: 100 MakcuManbHO BO3MOXKHOE
J1s cTyIeHTOB 3204HOM (hOpMBI 00yUEHHSI
Brinonnenue 100 [Ipu BIMOSHEHUH 3a1aHUST IPUHSTHI
KOHTPOJIBHOH paboThI NpaBUJIbHbIE TPOEKTHBIE PEIICHUS,
(MHIMBUYaTBHOTO U3JI0’)KEHUE MaTepuaa apryMeHTUPOBAHHOE,
3a/1aHus) nocieaoBarenbHoe, pabora opopmiieHa 6e3
3aMEe4aHui
60 3asiaHuE BBINOJIHEHO B 1IEJIOM NPaBUIBHO, HO
MIPOEKTHBIE pEelIeHUs He Bceria 000CHOBAHBI,
UMEIOTCS 3aMEYaHus 10 0(hOPMIICHHIO.
UTOIO: 100 MaxkcuManbEHO BO3MOYKHOE

HToroBasi omenka ornpeaensercs MyTeM CYMMHPOBAHHS KOJWYECTBA OaJlsIoB
M0 pe3yJibTaTaM TEKYIIEro KOHTpoJisl. MaKCMMAaJbHO BO3MOKHOE KOJUYECTBO
oamoB — 100.

ITonyuennass omenka mo 100-0ammpbHOM IIKajae OMNpeneseT OICHKY IO
rocyapcTBeHHoil mkasne u mkaine ECTS:

Cymma GamioB Ornenka Onenka
1o 100-0aapHOM miKaye no mkane ECTS 0 TOCYJIAPCTBEHHOM ITKaJIe

90-100 A
80-89 B
75-79 C 3a4yTeHo
70-74 D
60-69 E
35-59 FX Heszauteno




CymmMa 6aminos Ouenka Ouenka
o 100-6anpHOM IIKae o mkajnae ECTS 10 TOCYJIAPCTBEHHOM ITKaJIe

0-34 F*

* — ¢ 00sg3aTEILHBIM IMOBTOPHBIM U3YYCHUCM NUCHUIIIINHBI.

4.4 IIpuMep TeKyLIero onpoca Ha NPAKTUYECKUX (CEMUHAPCKHUX) 3aHATHAX
1 J1a00paTOPHBIX padoTax
Ha npumepe tembl «MoaenupoBaHue 3a1€pKEK CUTHATIA»:
Kakue BbI 3HaeTe TUIIBI 3a1€PKEK?
Kakoe Ha3HaueHne MeXaHU3Ma 3a/IePKEK?
CuHTaKCcHUC MEXaHU3Ma 3aJIePKEK?
Kakue npocteie onepaTopbl Ha3HAYEHUSI CUTHAJIA Bbl 3HAETE?
B dem paszHuna Mexay napasuiesibHbIM U IIOCJIEI0BATEIBHBIM OIIEPATOPOM
Ha3HAYEHUs CUTHaJa?
6. Kak 10ocTH4b 3KBUBAJIEHTHOCTH MEXK/y apaJUIeIbHbIM U MOCIEI0BATEIbHBIM
ornepaTopaMy Ha3HAYEHHsS CUTHaIA?

N =

4.5 KypcoBoe npoeKTupoBaHue
KypcoBoii npoekT (paboTa) yueOHbIM IUIAHOM HE TPELYCMOTPEHBI.

S PEKOMEHAYEMAAS JIMTEPATYPA

I OcHoBHas JuTeparypa

1. Pa3paboTka u mpoToTUNUPOBaHKE ITUGPOBBIX YCTPOUCTB Ha si3bikax VHDL u
Verilog: yueOno-MeTonnyeckoe nocodue / B. ®@. bapabanos, H. U. ['pebennukona, /.
H. Jonckux, C. A. KoBameHko. — BopoHex : BOpPOHEXCKHMM TrOCyIapCTBEHHBIN
texHnueckun ynusepeuret, ObC ACB, 2018. — 84 c¢. — ISBN 978-5-7731-0709-5.
— Texer : anexkTpoHHblt // DnekTpoHHO-OubOMMoTeyHass cucrema [IPR BOOKS :
[caiitT]. — URL: http://www.iprbookshop.ru/93285.html  (mata oOpaienus:
30.12.2020). — Pexum qocTyna: Ajisi aBTOPU3UP. TOJIH30BATEIICH

2. bu6wuio, I1. H. OcnoBsl a3eika VHDL / I1. H. buoumo. — Mocksa : COJIOH-
P, 2016. — 200 c. — ISBN 5-93455-056-X. — TeKCT : 2JICKTPOHHBIH // DIEKTPOHHO-
OuobMoTeuHast cucTemMa IPR BOOKS: [cailT]. — URL:
http://www.iprbookshop.ru/90427 . html (mara obOpamenus: 30.12.2020). — Pexum
J0CTYyMa: JUIsl aBTOPU3UP. NOJIb30BaTENEH

3. Cnepanckuii, /1. B. MogenupoBanue, TECTHPOBAHHUE U JAUArHOCTHKA
1upoBBIX ycTpoicTB : yuebHoe mocoodue / [[. B. Cnepanckmii, FO. A. Cko01oB, B.
FO. CkobuoB. — 3-e m31. — Mocksa : UnTtepner-YHausepcurer MHpopManmoHHbIX
Texnomoruit (MHTYUT), Ait ITu Ap Meaua, 2020. — 529 c¢. — ISBN 978-5-4497-
0551-8. — Tekcr : 2JEKTpOHHBIN // DnekTpoHHO-OMOnMoTeyHas cucrema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/94854.html (nata oOparenus:
30.12.2020). — Pexum goctyna: AJjisi aBTOPU3UP. TOJIH30BATEICH

II TomosiHUTEILHAS JMTEpPaTypa



4. bubuno, I1. H. VHDL. D¢ dexTuBHOE MCTIONBb30BaHUE MPU MTPOCKTUPOBAHUH
mudposeix cuctem / II. H. bubuno, H. A. ABneeB. — Mocksa : COJIOH-IIPECC,
2017. — 342 c. — ISBN 5-98003-293-2. — TeKcT : 31eKTPOHHBIN // DIEKTPOHHO-
OoubmuoTeuHast cucrema [PR BOOKS: [caiiT]. — URL.:
http://www.iprbookshop.ru/90406.html (mara obOpamenus: 30.12.2020). — Pexum
JOCTyMa: JJIsl aBTOPU3UP. MOJIb30BaTEeH

5. Hepenwpoitzen, E. 3. IIpoexktupyem na VHDL / E. 3. Ilepenbpoiizen. —
Mocksa: COJIOH-IIpecc, 2016. — 448 c¢. — ISBN 5-98003-113-8. — Texker :
ANEKTPOHHBIN // DnexkTpoHHO-O0nbMnoTeunas cucrema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/90308.html (mata obpamenus: 30.12.2020). — Pexum
J0CTyNa: JUIsl aBTOPU3HP. MOJIb30BaTeNel

6. Tlonsaxos, A. K. f3siku VHDL u VERILOG B npoektupoBanuu 1mudpoBoi
anmmaparypsl / A. K. IlonskoB. — Mocksa : COJIOH-IIpecc, 2016. — 314 ¢c. — ISBN
5-98003-016-6. — TekcT : 2neKTpOHHBIN // DNeKTpoHHO-OMOIoTeyHas cuctema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/90249.html (mara obpamieHus:
30.12.2020). — Pexum goctyna: AJjisi aBTOPU3UP. MOJIb30BATEIIEH

6 YYEBHO-METOINYECKOE OBECIIHEYEHHUE JUCHUIIJINHBI

YueOHO-MeTOAMYECKHUE U3aHKsl, pa3padoTanHbie B JJoHHTY:

7. SI3BIKM TMPOEKTUPOBAHUS CHEIUATU3UPOBAHHBIX KOMIIBIOTEPHBIX CHCTEM
(VHDL) [OnexkTpoHHBI pecypc| : Kypc JEKUHMA : JJs CTYJEHTOB HallpaBiEHUs
noaroroBku 6.050102 "Kommnbiorepnass unxenepusa" / I'BY3 "IonHTVY", Kad.
aBTOMATH3UPOBAaHHBIX cucTeM ymp. ; cocT. B.}O. Ckobuos, [.E. BanoB. - 1 M6. -
Honernk : 'BY3 "IonHTVY", 2013. - 1 ¢aiin. - Cucrem. TpeboBanus: Acrobat Reader.
— URL: http://ed.donntu.ru/books/cd1786.pdf

8. Meroanueckue yKazaHWs K BBINOJIHEHUIO JA0OPATOPHBIX paldOT 1o
mucruIuinHe "TeXHOIOTUH TMPOSKTUPOBAHUS M TECTUPOBAHUSA HU(PPOBBIX YCTPONUCTB
KC mna ©0aze HDL" [OnekTpoHHBId pecypc] : I CTyACHTOB YpOBHS
npodeccuonanbHOr0 00pa3oBaHus '"Maructp" HampaBieHus mnoarotoBku 09.04.01
"Uudpopmatuka u BeruucaurenbHas texuuka"' / TOYBIIO "JOHHTY", ®ak. xomm.
HayK M TexHosoruii, Kad. xkomm. umxenepun ; [cocT.. }O. E. 3unuenko, T. A.
3uHueHko]. - 2 M6. - Houeux : TOYBIIO "JOHHTY", 2020. - 1 ¢aiin. - Cucrem.
TpeboBanus: Acrobat Reader. — URL: http://ed.donntu.ru/books/21/m5831.pdf

9. Meroauyeckue yKazaHWs K BBINOJHEHUIO KOHTPOJBHOM paboThl 1O
mucuuIuinie "TeXHONIOTHH MPOEKTUPOBAHUS U TECTUPOBAHUS ITU(DPOBHIX YCTPONCTB
KC na 06a3ze HDL" [DOnexTpoHHBIN pecypc] : Uil CTYJIEHTOB 3a04HOU (HOPMBI
oOy4eHHs] YpOBHS MPOQPECCHOHAIBHOIO oOpa3oBaHus '"Maructp" HarpaBiIeHUs
noaroroBku 09.04.01. "Mudopmatuka u BeiuuciautenbHas texuuka' / ['OYBIIO
"NIOHHTY", ®ak. koM. Hayk u TexHonoruii, Kad. komn. umkenepuu ; [coct.: 1O. E.
3unyenko, T. A. 3unduenko]. - 1 M6. - Jounenk : TOYBIIO "JIOHHTY", 2020. - 1
daiin. - Cucrem. TpeOOBaHMUS: Acrobat Reader. — URL:
http://ed.donntu.ru/books/21/m5834.pdf

10. Meroanueckue ykazaHus JJI1 CaMOCTOSATENbHOM palOoThl CTyJEHTa Mpu
M3YUYCHUH AUCHUIIIMHBI "TeXHOIOTHMN NMPOEKTUPOBAHUSI U TECTUPOBAHUS ITUDPOBHIX
yctpoiictB KC Ha 0aze HDL" [OnexkTpoHHBI pecypc] : uisl CTYAEHTOB YpPOBHS



http://ed.donntu.ru/books/cd1786.pdf
http://ed.donntu.ru/books/21/m5831.pdf
http://ed.donntu.ru/books/21/m5834.pdf

npodeccronansHOro 00pazoBaHus "maructp" HampamieHus noarotosku 09.04.01
"MndpopmaTtnka W  BBIYHCIWUTENbHAs  TEXHUKA'  MarucTepckod  MPOTpaMMBbI
"Beruncaurenbabie MamuHbL, Komiviekchl u cetu" / 'OYBIIO "JJOHHTY", ®ak.
KOMII. HayK W TexHosoruii, Kad. komm. umxenepun ; [coct.: FO.E. 3unuenko, T.A.
3unueHko]. - 295 K6. - Jlonenk : TOYBIIO "JTOHHTY", 2020. - 1 daiin. - Cucrem.
TpeboBanus: Acrobat Reader. — URL: http://ed.donntu.ru/books/21/m5837.pdf

JIEeKTPOHHO-UH(OPMALIMOHHBIE PeCyPChl
ObC IOHHTY - http://donntu.ru/library.
Caitt nadopatopuu JJonHTY - http://fpga.donntu.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

7.1 JIeKIIMOHHBIC 3aHATHA:

- nmaboparopusi 4.14 «FPGA-TexHONOTMU TNPOEKTUPOBAHUS H
nuargoctuka KCy;

— TPE3eHTAIMOHHAsl TEXHUKA: TPOEKTOP, KOMIIBIOTEP, HOYTOYK;

- KOMIUIEKT DSJEKTPOHHBIX TMPE3EHTAlUI/CIaiiIoB MO Kypcy
«TexHOMOTMM TPOCKTUPOBAHUS ¥ TECTUPOBAHUS IMHQPPOBHIX
ycrpoiictB KC na 6aze HDLy;

— KOHCHEKT JIEKI[UH M0 KypCy B JJIEKTPOHHOM BHUJIE.

7.2 JlaGopaTopHbIe padoThI:

- naboparopusi 4.14 «FPGA-TexHOIOTUM TPOEKTHUPOBAHUS U
mnargoctuka KCy», ocnamennas 11K, FPGA-kommmiekcamu.

- 1O obmero naznauenus: OC Windows, Microsoft office;
- cnenuanuzuposannoe [10: CAITP Active-HDL;

- coOcTBeHHas cucteMa TecTupoBaHusa 3HaHuil Advance Testig
Package (ATP) c xommiektamu TecToB mo si3bikam VHDL,
Verilog, C++.

7.3 CamocrosiTesibHAas padora.

[Tomemenust AJis cCaMOCTOSATEIBbHON pabOThI C BO3MOKHOCTHIO MOAKITIOYCHHS K
cetu "HMHTepHer" u oOecrnedyeHreM J0CTyna B 3JIEKTPOHHYI HH()POPMALMOHHO-
oOpa3oBaTelbHYI0 Cpelly OpraHW3alluM: YUTAIbHBIE 3aibl, ydeOHbIe Kopryca 2, 3
(KommproTepHasi TeXHHKA C BO3MOXXHOCTHIO TOAKITIOYEHHS K cetu «UHTepHeT» U
o0OecrnieueHreM JI0CTyNa B 3JIEKTPOHHYIO MH(OPMALMOHHO-00pa30BaTEIbHYIO Cpeay
(BUOC HOHHTY) u nsnexkrponHo-6mbimnoreunyo cucteMy (OBbC IPRbooks), a
TaKXe BO3MOKHOCTBIO MHIUBUIYaJIbHOTO HEOTPAHUUEHHOT'O JOCTYIMa 00Yy4YaroImmuXcs
B ObC u SUOC nocpencrsom Wi-Fi ¢ mepcoHanbHbIx MOOUIBHBIX ycTpoicTB. OC -
Microsoft Windows 7.
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