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1. MecTo 1 poJb AucuMIIMHEBI (MoayJs) B cTpyktype OITOIT

Jucuunnuna «[IporpaMMupyemblie JTOTMYECKHE HWHTETPAIbHBIE CXEMbD) OTHOCHTBCS K
(bakyJIbTaTUBHBIM JUCIHUIUIMHAM OCHOBHOW 00pa30BaTelbHOM MPOTrpamMMbl 10 HApPaBIECHHOCTH
(mpoduio) moaroToBku OU3MKa COTHEYHO-3EMHBIX CBs3eH HamparieHus moarotoBku 03.04.02
®dusuka.

[IpenmectByroniue AUCHUIUIMHBL MPEABIAYIIET0 YpPOBHA 00pa3oBaHUs, Ha KOTOpHIE
JaHHAs TUCIUIUTMHA OMUpAaeTCs: PU3NKA, MUKPOIICKTPOHUKA, MHPOPMATHKA.

[locnenyromye JOUCUMIUIMHBI, JJIE  KOTOPBIX OCBOCHHE JIAHHOW  JIUCLMILIMHBI
HeoOxoaumo: Beenenue B TexHosioruu bonpmmx JlanHbIX

2. ean u 3aga4n JMCHUILIMHBI (MOAYJISA)

Lensro qucummuunel «lIporpaMmupyemsele JIOTHYECKUE UHTETPAIIBHBIE CXEMBD) SIBIISIETCS
U3YYEHHUE OJIHOTO M3 COBPEMEHHBIX HAIpPaBJICHUH MHUKPO3JIEKTPOHUKU - IPOrpPaMMHUPYEMBIX
Joruyeckux Marpul. B kypce paccmaTtpuBaroTcsi 001acTH UX NMPUMEHEHHsI, METOJbI paboThI €
HUMH, a TaKXXe COMYTCTBYIOIIME HABBIKM M 3HAHUS, HEOOXOOUMBIC IJIsI TMPOCKTUPOBAHUS
3JIEKTPOHHBIX YCTPONCTB Ha UX Oase.

3amagyamu  aucuMiuiuHel  «lIporpaMMupyeMble JOrMYE€CKHE€ HWHTETPAIbHBIE CXEMBI»
ABJIAETCS:

e I3yuuth ocHoBbl TexHojoruu IIJIMC, ux cTpykTypy U OTIMYUS OT JPYTUX BHUIOB
MHTETPAJIbHBIX CXEM.

e PazobOparbcs B oOmactsax npumenenus IIJIMC, B npeumymiecTBax M HEIOCTAaTKaX MX
IIPUMEHEHHUS Ul PELLIEHUS Pa3HbIX 3a/a4.

e OcBouts Meronsl pabotel ¢ [IJIMC, cocoOsl mporpaMMHUpPOBaHUS U OTIAJKH IPOEKTOB,
paboTy ¢ COIMYTCTBYIOIIUM MPOTPAMMHBIM 00ECIICUSHUEM.

3. TpeGoBanus Kk pe3yibTaTamM O0CBOEHHUA IMCUMILIMHBI (MO1YJIs1)

IIpouecc wusyuenuss npucuuiMHbl «lIporpaMMmupyeMble JIOTMYECKHME HHTErpajbHbIC
CXEMBI» HampaBJIeH Ha (OPMHUPOBAHUE CIEAYIOMMX KoMieTeHuui B coorBerctBuu ¢ OITOII mo
HanpapyieHuto noarotoBku 03.04.02 ®duzuka:

Komnerenuun NHaukaTopsbl 10CTHKEHUS Inanupyemblie pe3yJibTaThbl

KOMIIETeHINH 00yuyeHHsI 0 TUCHUILINHE
[MKA-2. Cnnocoben mpoBOAUTD N 2. Ucnonesyer uH(DOpMAIMOHHBIE | 3HATH JOCTOMHCTBA W HEIOCTATKU
HAy4YHBIEC UCCIIEIOBAHUS B 00JIACTH | PECYPCHI, HAy4YHYIO, OTIBITHO- | pealn3aluu Pa3HbIX 3a1a4
(hPM3UKH COTHEYHO-3EMHBIX CBS3€H, | SKCIIEpUMEHTAIBHYIO, HAyYHOTO TPUOOPOCTPOCHHS Ha
UCTIONB3Ys HEOOXOUMBIC 3HAHUS HaOmromaTensHyr0 U npubopHyto 6aspl | [IJIMC, anprepHaTUBHBIE METOJBI

TEOPETHICCKUX H npu MPOBEICHUH HAYYHBIX | PEIICHHS 3a7ad.

SKCIIEPUMEHTANBHBIX Pa3/IelioB WCCIICIOBAaHUN W peaNn3alliil HayJHBIX | YMeTh HCIOJB30BaTh  HABBIKA
(huznkn MIPOEKTOB B OOJIACTH (PU3UKHU COMHEYHO- | paboTsl ¢ [IJNIUC s peanmzanuu
3€MHBIX CBS3CH. HAy4YHBIX 33/1a4, yMeTb paboTaTh C

TEXHUUYECKON JIOKyMEHTAllMEeW Ha
MpoTrpaMMHBIC u arrmapaTHbIC
CpelncTBa, HEOOXOAUMBIE IS
peanu3aIuy 3aJauu.

Buagerp MeTonamu peanu3anuu
3aJa4 COBPEMEHHOTO Hay4YHOTO
npubopoctpoeruss Ha [IJIMC, a
TaKKe BIIAAETh TEPMUHOJIOTHEN Ha
PYCCKOM M aHTJIMHCKOM SI3BIKAX W3

obactu TIJIMC "
HCTIOJB3YIOIIHXCSI B HHUX
TEXHOJIOTUH.




4. O0bem qMCHUIIMHBI (MOAYJISI) M BUIbI y4eOHOI padoThl

OO01mast TpyI0eMKOCTh TUCIUIUTHHBI COCTaBISIET 3 3a4eTHRIX equHuIbl, 108 gacos.

Buna yueOHoii padoThl Bcero yacos /
3a4eTHBIX eIHHHIL
AyAUTOpPHBIE 3aHATHS (Bcero) 36/1
B ToMm uncne:
Jexuuu 18/0,5
JlaboparopHbie pabOTHI
[TpakTryueckue 3aHATHS 18/0,5
CamocrosiTesbHast padora (Bcero) 7212
B Tom uncne:
CaMocCTOsITeIbHOE BBIINOTHEHHE MTPAKTUUECKHUX paboT, pelieHne 3a1a4y 40
[ToaroToBKa OTYETOB MO MPAKTHYECKUM paboTam, OTBETHI Ha 32
KOHTPOJIbHBIE BONPOCHI, MOUCK HH(OPMALIUU B JIUTEPATYPE U CETH.
Bu npomexxyTouHO# arTectanuu (3a4er)
KonrakTHas padora (Bcero) 36/1
OO0mas Tpy10eMKOCTh (Jacel/3a4€THBIC SUHUIIBI) 108/3
5. Conepxxanue IMCUUILTHHBI
5.1. Conep:kanue pa3aesioB TUCIHIIMHBI
Paznen 1. Bgenenue B I[TJIMC. OcobennocTty, 0671acTh NPUMEHEHUS.
Paznen 2. [TpoextupoBanue yctpoiictB Ha [IJIMC. Cpena paspabotku Quarus II/Quartus
Prime.
Pa3znen 3. Cnoco06s1 nporpammupoBanust [IJIVC. SI3piku onucaHus anmapaTypbl.
Paznen 4. S3wik Verilog HDL.
Pazpgen 5. Kommynukanus ¢ [IJIUC. Kondurypuposanue u otnaaka no JTAG.
Paznen 6. Apxutextypa [IJIUC. BuyTpeHHue pecypcbl, BBOA/BBIBOJ JaHHBIX.
Paznen 7. [Tepudepus IJINC. Heobxonumele ycinoBus As CO3IaHMs YCTPOHCTBA Ha 0ase
[JINC.
Paznen 8. Muxkpomnpoueccop Ha 6aze I[IJIMC. Ilenn, o6nacTe NPUMEHEHUS, CIIOCOOBI
peanu3anum.
Paznen 9. OcHoBbl G poBoIt 00padoTku curHanoB Ha 6aze [TJINC.
5.2. Pa3nesipl AMCHMILIMHBI (MOYJIs1) M BUABI 3aHATHIA
Ne Paznen Bcero yacos AYIUTOpHEIC 3AHATHA CPC
Jlexkuuu | Jlab. 3aHATHSA IIpakTuyeckue 3aHaTHsE | CeMHHapBbI
1 (Pazpmen 1. 8 2 8
2 |Pazmen 2. 12 2 2 8
3 [Paspmen 3. 14 2 3 8
4 |Paznen 4. 16 2 4 8
5 [Pazpmen 5. 14 2 3 8
6 [Paspmen 6. 12 2 2 8
7 |Paspmen 7. 10 2 1 8
8 |Pasmen 8. 10 2 1 8
9 |Pasmen 9. 12 2 2 8
HToro (yackr) 108 18 18 72
HTtoro (3.e.) 3 0,5 0,5 2
5.3. Pa3zesibl M TeMbI JUCHUIJIMHBI (MOAYJIS1) M MeKIMCUMIJIMHAPHBIE CBSI3U
Ne HaumeHoBaHue o0ecnieunBaeMbIX Ne Ne paznesioB W/WJIM TeM JAaHHOM IUCHMIIUHBI,
n/n (l'lOCJ'leZIlell.[ﬂX) AUCHMILIIMH U MIPAKTHUK HeOﬁXO)]PIMI)IX AJISA U3yICHUSA o0ecrnmeYnBaeMbIX




(mocjenyrmux) TUCHUILINH

1 IIpousBoacTeenHas npakruka (Hayuno- 1-9
HCClIeToBaTeNbcKas paboTa)
2 BBenenue B TexHonoruu bonbmmx JlaHHBIX 1-9
5.4. IlepeyeHb JeKITHOHHBIX 3aHSITHIA
Ne Ne pazgesia u Tembl HaunMeHoBaHMe MCIIOJIb3YeMbIX TpyaoeMKoCTh OueHouHble
n/n AMCHMILINHBI TEXHOJIOT Wil (4achl) cpeacTsa
ITocemaemocTs
1. 11 BBonHas nekuus - mpe3eHTanus 2 e ’
YCTHBIH 01poc
Jlexkuus - mpe3eHTanus ¢
ITocemaeMocTs
2. 2.2 UCTIoNb30BaHueM npoduibHoro 10 2 e ’
YCTHBII o1poc
(Quartus)
Jlexuus - mpe3eHTanus ¢
ITocemaeMocTs
3. 3.3 UCTIONb30BaHueM npoduibHoro 110 2 e ’
YCTHBII orpoc
(Quartus)
Jlexuust - mpe3eHTanus
1 P st © TlocemaemocTs,
4, 4.4 HCTONBb30BaHueM podmisHoro [10 2 N
YCTHBIH o1poc
(Quartus)
5 55 Jlexmus - ipe3eHTaIys ¢ paboTol Ha 2 ITocemaeMocTs,
) ' CTCHIaxX YCTHBIH OTIPOC
Jlekuust - Ipe3eHTALHS C
TTocemaemocTsb,
6. 6.6 HCTONB30BaHueM IpodmisHoro [10 2 N
YCTHBIH o1poc
(Quartus)
TTocemaemocTsb,
7. 1.7 Jlexuus - npezeHTanus 2 mv
YCTHBI 01poc
Jlexuus - npe3enTanus ¢
ITocemaemocTs
8. 8.8 UCHOJb30BaHueM mnpoduisHoro [10 2 ta ’
YCTHBII o1poc
(Quartus)
ITocemaemocTs
9. 9.9 Jlekrust - mpe3eHTaIUs 2 ta ’
YCTHBI 0Ipoc
5.5. [lepeyeHb CeMMHAPCKHUX, IPAKTUHYECKUX 3aHATHI H J1a00pATOPHBIX padoT
Ne pazngena n HaumeHoBaHue ceMHHAPOB
Ne pasi POB, TpyaoemkocTh
i TeMbI NPAKTHYECKUX U (uachi) OuneHovHbIe CpeICTBA
AUCHUILTUHBI J1abopaTopHbBIX padot
OrneHka pe3yabTaToB
1 2 Hauaio paboTsl B cpene 2 BBITIOJIHEHHSI TIPAKTUYECKOTO
' Quartus 3a[JaHus, OIIPOC IO TEMATHKE
MIPAaKTHYECKOH pabOTHI
OrneHka pe3yabTaToB
5 3 Crnoco0bl MporpaMMHPOBaHUS 3 BBITIOJIHEHHSI TIPAKTHYECKOTO
’ cC 3a/1aHusl, OMPOC MO TEMATHKE
MPaKTUIECKOH paboThI
OueHka pe3yJbTaToB
3 4 [IporpammupoBaHue Ha si3bIKE 4 BBINOJTHEHHS IPAKTHIECKOTO
' Verilog HDL 3aJ[aHusl, OIIPOC 0 TeMaTHKe
MIPaKTHYECKOH pabOTHI
OreHka pe3yabTaToB
4 5 [IporpamMmmupoBaHue U OTIaIKa 3 BBINOJHEHHS PAKTHYECKOTO
' mo JTAG 3aJlaHus, OIIPOC 10 TEMAaTHKE
MIPAKTUIECKOI paboThI
5. 6 Hcnonp3oBanue BHYTPEHHHUX 2 OrneHka pe3ynIbTaToB




pecypcos I[TJIMC BBINIOJTHEHUS TPAKTUYECKOTO
3a1aHHMs, OLIPOC 110 TEMATHKE
MPaKTUIECKOU PabOTHI
OreHka pe3yIbTaToB
. BBINOJTHEHHS IPAKTHYECKOTO
6. 7 Pabota ¢ nepudepueii [IJIUC 1 p
3aJ[aHusl, ONPOC IO TeMaTUKe
MIPaKTHYECKOH pabOThI
OreHKa pe3yIbTaToB
7 8 BcerpauBaemelii mpoueccop 1 BBIIIOJIHEHUS IPAKTUYECKOTO
Nios 3aJIaHusA, OTIPOC 110 TEMATHKE
MIPAKTHIECKOI paboThI
OreHka pe3yIbTaToB
BBINOJTHEHHS IPAKTHYECKOTO
8 9 Pabora ¢ AIIII 1 p
3aJ[aHusl, ONPOC 0 TeMaTUKe
MPAKTHIECKOH paboThI
OueHka pe3ysibTaToB
9 9 Hudposas obpadbotka 1 BEITIOTHEHUSI TPAKTHIECKOTO
CHTHAJIOB 3aJ[aHusl, ONPOC MO TeMaTUKe
NPaKTHYECKOH paboThI
5.6. TemaTuka 3ajaHuii 1J1sl CAMOCTOSITEJILHOI PadoThI
Bun
N Pexomennyemast | KosmuecTBo
Pasnean | Tema | camocrosiTeIbLHOM 3ananne
JMTepaTypa 4acoB
PadoThI
IIpousBonurenu [UINC
IMouck napopmaumu p A ’
1 1. B IHTEDATVDE. COTH JIOCTOUHCTBA U HEIOCTAaTKU 1,4 8
patype, TUTUC
2 2 ouck mapopmanmu | Uto Ttakoe DAIIY (PLL), uro 14 8
' B JIUTEPAType, CETH Takoe soft - MEKpoIporieccop '
[Nouck nHpOpMATIT Ormrams
3 3. p CHHXPOHHOI/aCHHXPOHHOU 3,4 8
B JIUTEpaType, CETH
JIOTHKH, TAKTUPOBAHHUE
[TpakTHyeckoe 3aganue 1o padore
Pat6ora B [1O p A p
4 4 Quartus B cpene Quartus — 1,5 8
nmporpaMMupoBaHue Ha Verilog
[TpakTHyeckoe 3agaHue 1o padore
Pa6ora B [10 P A P
5 5. Quartus B cpeae Quartus — UCIIOIB30BAHNE 1,5 8
TOTOBBIX MOJYJIEH B IIPOEKTE
IIpakTudeckoe 3amanue Mo padbote
Pa6ora B [10 p A P
6 6. Quartus B cpeae Quartus — HCIOIB30BAHKE 1,4,5 8
Merad) yHKIHH
ITocnenoBaTtenbpHasi,
[Touck naGOpMALIIT
7 7. napajuienibHas Iepejaya JaHHbIX, 3 8
B JINTEpAType, CETH
JudQepeHIraTbHbIe CUTHAIBI
[TpakTHyeckoe 3agaHue 1o padore
Pat6ora B [1O p A P
8 8. Quartus B cpene Quartus — co3mgaHue 4 8
cucreMsl ¢ nporieccopom Nios
9 9 [Mounck napopmanmu | YUro Takoe MIyMbl AUCKPETH3ALNH, 53 8
' B JINTEPATYPE, CETH CEMIUTUPOBAHHS, [UKUTTEP '

5.7. Meroan4eckne peKOMEHIAIUH 110 OPTraHU3alUH CAMOCTOSATEIbHOM padoThI

CTY/J€HTOB

CamMocTosTenpHas pa60Ta peaIn3yCTCA:




1) CamocTtosaTenbHO (TIpU HEOOXOAMMOCTH - B KOHTaKTe C MPEIOJaBaTeieM) BHE PaMOK
pacnucaHus - Ha KOHCYJbTalUsAX MO y4eOHBIM BOMpPOCAM, MPU BHINOJHEHUH MHAWBHUIYaTbHBIX
3aIaHUM U T. 1.

2) B 6ubnuoteke, moma, B 00IMIEKUTHH, HAa Kadeape IPH BBIIOJHEHUU CTYACHTOM y4eOHBIX
U TBOPYECKUX 3a/1ay, TAKMX KAaK CAMOCTOSTEIbHBIA MOWCK MH(POpPMAIUH, HAIMCAHUE 3CCe IO
TeMaM Kypca.

6. YueOHo-MeTOAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUNIHHbI
6.1. OcHoBHas JIMTEepaTypa

ABTOp, Ha3BaHHe, MECTO U3IaAHNSI, U31aTEIbCTBO,

w/ roj U31aHus y4eOHOH U y4eOHO-MeTOoInYecKOoii KoauvecTBo 3K3eMIIsIpOB
JUTEPATYPbI
Haga0bu, 3. IIpoexkTrpoBaHne BCTpauBaeMbIX CUCTEM
Ha [TJIMC / 3. HaBabwu ; nepeBos ¢ anrimiickoro B. B.
ComnoBbeBa. — Mocksa : JIMK Ilpecc, 2016. — 464 c. IBC Jlas,
1 ’ https://e.lanbook.com

— ISBN 978-5-97060-174-7. — Texkcr :
ANEeKTPOHHBIH // JIaHb : SIEKTPOHHO-OUOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/73058

HEOrPaHUYEHHBINA TOCTYI

udposas odbpadoTka curaanos / A. Onnenreiim, P.

2 | [adep. - 3-e uzn., ucnp. - M: Texnochepa, 2012, — b http://irbis.iszf.irk.ru

HEOrPaHUYEHHBINA TOCTYI

1048 c.
3 Kypc 1iudpoBoii 3nekTpoHnKy : B 4-x 1. / V. SnceH. - Ob http://irbis.iszf.irk.ru
M. : Mup, 1987, —334 c. HEOrpaHUYEHHBIN JJOCTYI
6.2. JlomoJIHUTeJIbLHAs JUTEpPaTypa
e ABTOp, HA3BaHHMeE, MECTO U3AHUS, U31ATEJILCTBO,
I /;1 rojl U31aHus Y4eOHOH U y4eOHO-MeTOIHYeCKOii KoauvecTBo 3K3eMIISIpOB
JINTEPATypPbl
Cremenko, B. b. IUIMC ¢upmsbr Altera: anemenTHas
0aza, cucTtemMa MPOEKTUPOBAHUS U SI3bIKU OTHMCAHUS
anmapatypsl / B. b. Cremenko. — 3-e uzn. — Mocksa ObC Jlanp
1 | : AMK IIpecc, 2010. — 573 c. — ISBN 978-5-94120- https://e.lanbook.com
112-9. — TekcT : aneKTpOHHEIH // JIaHb : 3JeKTpOHHO- HEOTPaHWYEHHBIA TOCTYI
o6ubnmoreunas cuctema. — URL:
https://e.lanbook.com/book/60976
IlomsxoB, A. K. S3eikm VHDL u VERILOG B
MPOEKTUpOBaHUM LHMPpoBoi ammapatypsl / A. K. SEC TTanm
[TonsxoB. — Mocksa : COJIOH-IIpecc, 2009. — 320 .
2 https://e.lanbook.com

c. — ISBN 5-98003-016-6. — TekcT : anekTpoHHbIH //
Jlanb : snekTpoHHO-OuOMHOoTeyHas cuctema. — URL:
https://e.lanbook.com/book/13656

HEOTPaHUYEHHBIA TOCTYI

6.3. IIpogeccuonabHBIC 0a3bI JAHHBIX, HCIIOJIb3yeMble PH OCYLIECTBJICHUH
00pa30BaTeIbHOIO NPoLeCcca M0 JUCHUILIMHE:
e Caiit otnena pamuoactpodusuku UC3d CO PAH http://ssrt.iszf.irk.ru/indexru.shtmi
e baza pjannbix HaOmoneHuil baiikanbckoil paanoactpopusznyeckoir oOcepBaTOPHH
https://badary.iszf.irk.ru/

6.4. UnopmaliuoHHbIEe CIPABOYHBIE CHCTEMbI, HCIO0JIb3yeMble MPH 0CYIeCTBJICHUHU
o0pa30oBaTeIbLHOIO Mpolecca Mo AUCHUIIHHE:



https://e.lanbook.com/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
https://e.lanbook.com/
https://e.lanbook.com/
http://ssrt.iszf.irk.ru/indexru.shtml
https://badary.iszf.irk.ru/

NudopmannonHo-cnpaBoynas wuHpopmanuss B Oubmmoreke HNC3®d CO PAH
http://irbis.iszf.irk.ru

OBC Jlans http://e.lanbook.com/

OopasoBarenbHas miaThopma FOpaiit https://biblio-online.ru

6.5. Pecypchl nHPpOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTn « AHTEepHeTY,
He00X0UMBbIE 1JIS 0CBOCHHS THCIUILIMHBI

Caiit npoussoautens [IJIVC Intel:

https://www.intel.ru/content/www/ru/ru/products/programmable/fpga.html

Caiir http://altera.ru

6.6. IIporpammHoe o0ecnievyenme

JIMIeH3MOHHOE ¥ CBOOOJHO pPACHpPOCTPaHIEMOE MPOrpaMMHOE OOECIICYCHHE, B TOM YHUCIE
OTEYECTBEHHOTO TMPOM3BOJICTBA HKCIIOJIB3YeMOE TIPU  OCYIIECTBICHUH 00pa30BaTEIbLHOTO
npoiecca 1Mo TUCIUTUINHE:

Oneparmonnas cucrema Ubuntu 18.04 (cBo6oaHO pactipoctpansemoe [10)
OducHuerii maker Libre Office (cBo6onno pactnpoctpansemoe [10)
7-Zip (cBobomHO pactipocTpansiemoe [10)
Adobe Acrobat Reader DC (cBoGoaHO pacnpoctpansemoe [10)
Mozilla Firefox 1 (cBoboaHO pacnpoctpansemoe [10)
VLC Mediaplayer (cBo6oan0 pactipoctpansemoe [10)
K-Lite Codec Pack (cBo6oano pacrpocrpansiemoe I10)
Huctpuoytus Python Anaconda (cBo6omHO pactipoctpansemoe [10)
Ha6op xommunstopoB GCC (cBoboano pactpoctpansemoe 110)
OneparmonHas cucrema Microsoft Windows 10 Pro
Cepep BuneokoHdpepeniicsasu Jitsi Meet

7. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

HNHTepakTUBHBIE JIEKIINH;

IIpakTueckue 3aHATHS,

CamocTtosaTenbHas padbora,;

KonTposnbHbie 3aganust

B ydeObHOM mpoliecce HCMOIB3YIOTCA KaK AaKTUBHBIC, TaK HHTEPAKTHUBHBIE (POPMBI

IMPOBCACHUA 3aHATHH.

WuTepakTHBHBIE POPMBI BKIIIOUYAIOT B CEOSL:

Jlexium;

[TpakTuyeckue 3aHATHs ¢ MOJaueil HOBOro MaTepHaja M OJHOBPEMEHHOH OTpabOTKON
€ro myTeM paboTsl B MPO(UIBHOM MPOrpaMMHOM 00eCrieueHIH W/UITH Ha Ja00paTOPHbBIX
CTeHJaxX

Bomnpocsl 1o 3a1aHusIM U1 CAaMOCTOSITENILHOTO IOUCKa MHPOPMALIUU

AyIUTOpHBIE 3aHATUS TNPOBOAATCS B MHTEPAKTUBHOM (opMe ¢ HCHOIb30BaHHEM

MyJbTUMEAUMHOTrO obecnieueHus (HOyTOyK, mpoektop). IIpe3eHTannn no3Bosigi0oT KaueCTBEHHO
WUTIOCTPUPOBATh AYAUTOPHBIE 3aHATHS CXEMaMM, PUCYHKAMU M CTPYKTYpPHUpPOBaThb MarepHall
3aHATHA. OJEKTPOHHAs Mpe3eHTalMsl MO3BOJIAET OTOOpa3suTh MPOLECChl B JIMHAMUKE, YTO
yJIy4lIaeT BOCIPUATHE MaTepHaa.

HpaKTquCKHe 3aHATUA TPOBOJAATCA B KOMIIBIOTEPHOM KJIaCCE. Ha KOMIIBIOTEPAX

OCYIIIECTBIISIETCS. OCBOEHHE MporpaMMHOro obOecmeueHust ans pabotel ¢ [IJIMC, uzydenue
texuudeckon gokymentanuu Ha [IJIMC u maTepuanbHbie cpecTBa (OTJIaI0YHBIC TIIATHI).

CaMocTrosTenbHas pa60Ta BKJIIOYAET B CeOs:


http://irbis.iszf.irk.ru/
http://e.lanbook.com/
https://biblio-online.ru/
https://www.intel.ru/content/www/ru/ru/products/programmable/fpga.html
http://altera.ru/

® [IOMCK HAYYHO-TEXHMUYECKOH HH(POpPMAIINH B OTKPHITHIX UCTOYHHUKAX C IEJIbI0 aHATTN3a
Y BBISIBJIICHHUS KITIOUEBBIX OCOOCHHOCTEH;
® KOHCHEKTUPOBAHUE;
® BBHINIOJHEHUE NPAKTHUYECKUX 3aJaHWii 1Mo pabore ¢ MPO(HIBHBIM MPOTPAMMHBIM
oOecnieueHueM, no nporpammuposanuto [IJIUC, u 1.1.
e [Ipu HEOOXOAMMOCTH, B Ipolecce pabOThl HAJl 33JaHUEM, CTYJEHT MOXET MOIY4YUTh
WHIUBUIYAJIbHYIO KOHCYJIBTALUIO Y IPENO1aBaTelIs.
e KoHTponbHBIC 3aJaHUS BKITIOYAIOT B CEOSI:
® BOMNPOCHI K 33JaHUSIM TI0 CAMOCTOSITEIbHOMY IMOUCKY W M3y4eHHIO MH(pOpManuu 1o
TEMaTHKE Kypca
® KOHTpPOJbHBIC MPAKTUYECKUE 3a/laHus 1o padbore ¢ npoduibHbIM 110, 3HaHUIO S3bIKa
OTKCAHMs anmnapaTypsbl, padote ¢ 1a00paTOPHBIMH CTEHIAMH U MaTepUalIbHON 0a30ii.
® CaMOCTOSITENIbHBIE TMpaKTUYeCKue 3agaHus mno padore c¢ mnpodunsHbiM [10 u
MPOEKTUPOBaHUIO aroput™MoB st [IJIMC
® 3aueT Mo pe3yjbTaTaM Kypca
Onenka cterneHu chOpMUPOBAHHOCTH KOMIIETEHIIMIA OYAYIIEro CTy/A€HTa OCHOBBIBACTCS
KOHKPETHOCTBIO M TOJIHOTOM OTBETOB CTYJI€HTA MPU BBINOJIHEHUU 3aJaHUM U YNpPaKHEHUU
MPOMEKYTOUHBIX W HMTOTOBOTO KOHTPOJIS 3HaHUU. [{oMOJHUTEIbHBIE BOMPOCH U UX YHUCIO
ompezensercs Heo0X0IMMOCTbIO OOBEKTUBHOM OLIEHKON YPOBHSI OCBOCHHUS CTYACHTA U3y4yaeMOu
JUCIIUATIITUHBI.
8. IIpakTHyeckasi MOArOTOBKA

HpaKTI/I‘ICCKaH IIOArOTOBKAa 06y11aroumxc;1 B paMKax pcalu3allur HaHHOﬁ yqe6H0171
JAUCHUIINIMHBI OCYHICCTBIIACTCA HAa IPAKTUYCCKUX 3aHATHAX.

9. MaTepuaibHO-TeXHUYECKOe o0ecnieyeHue TUCUUIIMHBI (MOTYJI51)

YuebHas ayuTopus 1Jis
IIPOBEJCHUS 3aHATUI
JICKITUOHHOTO THIIA, 3aHITHHI
CEMUHAPCKOIo THUIIA,
KYPCOBOT'O IPOEKTUPOBAHUS,
TPYIIIOBBIX U
VHVBHTyAJIbHBIX
KOHCYJIBTALIUH, TEKYILETO
KOHTPOJIS U TPOMEKYTOUHON
aTTecTanuu

AymuTopus yKOMIUIEKTOBaHa CHELMAIU3UPOBAHHOM MeOelbio
Ha 30 nocao4HBIX MECT, OCHalleHa OOOpYyJOBaHUEM U
TEXHUYECKUMHU CpPEICTBAMH OOYy4YEHMs, CIyKallUMH  JUIs
IpeJcTaBiIeHNs yueOHOM nHpopManuy 60IbLION ayAUTOPUH:

JI0CKa MarHUTHO-MapkepHasi Branberg
9KpaH 1 mpoektopa Projecta

npoektop BenQ MH733 1920 x 1080
HOoyTOYK ASUS L1500CDA Windows 10 Pro
xonoHkwu Electro Voice EV-6.2T

YyeOHast aynuTopus s
TPYNIOBBIX U
WHIUBUTyaJIbHBIX
KOHCYJIbTALIUN U
CaMOCTOSITENILHOM paOOTHI

AymuTopus yKOMIUIEKTOBaHa CIHEIMATU3UPOBAHHON MeOelbio
Ha 7 MOCaJOYHBIX MECT, OCHAII[EHa KOMIIbIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO ~ MOJKMIOUeHHss K cetw «UHTepHer» wu
o0ecrieyeHneM JOCTyna K 3JIEKTPOHHON HWH(POPMALMOHHO-
o0pa3oBaTeNnbHOU Cpesie:

e mnepcoHanbHbIe KoMmbioTepsl Herrom Think Center
Lenovo M710Q

mouutopsl II'YAMA PL2283H, Dell CRHX9K2
J0CKa MarHUTHO-MapKkepHas Branberg

9KpaH Juis mpoektopa Projecta

npoextop BenQ MH733 1920 x 1080




10. ®oHa O1IEHOYHBIX CPEICTB
B pe3yabTare 0cBOCHUS IUCHUIINHBI 00y4AIOUIUIICS 0JIKEH .

3HaTh:

COBPEMEHHYIO DJJIEMEHTHYIO ©0a3y B 00JacTH MpOTPaMMHPYEMBIX MATpPHUIl, UX
BO3MOXXHOCTH, a Takke€ HEO0OXOoAuMble s padoThl ¢ HUMH IPOrpaMMHBbIE U allllapaTHbIE
peCypceBl.

Ymers:

BEIOMpATh MPOMYKT M3 OOJIACTH MPOTPAMMHPYEMBIX MATPHII MOJ KOHKPETHYIO 3ajady,
YMETb MOJ00paTh METO pealu3aliy 3a7aun, OLIEHUBATh TPYJOEMKOCTh pealli3alluy 33/1a4i Ha
6aze IIJINC.

Baanern:

HaBbikamMu paboTrel ¢ [IJIMC Ha Bcex JTamax MPOCKTHPOBAHHS YCTPOWCTBA — OT
MOCTAaHOBKU 3a/laydl JI0 €€ peaiu3anuu (MporpaMMHpOBAHMS) U M3TOTOBJIEHUS yCTPOWCTBA, a
TakkKe MPOPUIHLHON TEPMUHOJIOTHEH Ha PyCCKOM U aHTIIUHCKOM SI3bIKAX.

IlepeuyeHb KOMIIeTEHIHIT ¢ yKAa3aHMEM 3TANOB UX ()OPMHUPOBAHUSA B MIPOLIECCE OCBOEHUS
00pa3oBaTeJbHOI MPOrPAMMBI

Koo xomnemenyuu Pasoenvl ducyunnunsl, nanpasiennvle Ha Hopmuposanue KomMnemeHyuu
1 2 3 4 5 6 7 8 9
IIKA4-2 + + + + + + + + +

Onucanue nokasareseid 1 KpuTepueB OLCHUBAHUS KOMIIETEHIMA HA Pa3JIMYHBIX dTanax
uXx (popMupoBaHus, ONUCAHNE KA OLleHUBAHUS

Kon IToxa3zarenn @opMbI OLICHUBAHUS
KOMIIeTeHI[UU (MHAUKATOPBI) Texymuii KOHTPOJIbL IIpomesxyTounas
aTTecTanus
Yernbiid | [IpakTnueckas Konrpoanb 3aver
onpoc pa6ora €CaMOCTOAITEIbLHOM /Ix3amMeH
padoThl
1IKA-2 3namov: + + + 3a4er
TepmuHoIOTHIO u3
oomactn IIJIMC, wux
BHYTpEHHEE

YCTpOMCTBO, o0OnacTu
MIPUMEHCHUA U METOABI
paboThl ¢ HUMH.

Ymemn: OILICHUBATh
BO3MOXHOCTh PEILIECHUS
3aa4 Hay4yHOTO
pUOOPOCTPOCHUS TIPU
HOMOIIH IJINC,
IJIAaHUPOBATh STaITbI
peuenus TaKou
3aJ1a4u.

Bnaodemy:
IIporpamMMHBIM
obecrnieueHIEM IS
paborst ¢ IIJIMC,
SI3BIKOM OITUCaHUS
armaparypsl,
METOJIaMHU
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MPOrPaMMHUPOBAHUS U
OTJIAAKH
pabotsr [TJIVC.

ANTOPUTMOB

IIporpamma oneHMBaHNsI KOHTPOJIUPYEMOIl KOMIIETEHIIUN:

Tema wiu paszgen DopMupyeMbli Iloka3arens Kpurepuii HaumenoBanue
IUCUUIUIAHEI TIPU3HAK OLIEHUBAHUSA OoC
KOMIIETEHIIUH TK 1A
Pazpgen 1. 3HAaTh: MOHIATHE 3HaeT OCHOBHBIE Bnanenune VYcTHBIN onpoc | 3a4er
Beenenue B TIJIMC, ocHOBHEIE 0a30BBIE MaTepuaioM 1
TIAC. MIpU3HAKHU, OTINYUS TEPMUHB, TEPMHUHOJIOTUEMN
OcobenHOCTH OT APYTHX BUIOB oOmacTu pa3zena 1.
obnactp MHUKPOCXEM, IUTIOCHI M | TIPIMEHEHUS
[IPUMEHEHHUS MHHYCBI IIJINC, mtockl, YMeHue
HCIIOJIb30BaHUsL. MUHYCHI, apryMeHTHPOBaHO
YMeTh: oTIHYaTh OCHOBHBIX OTBETHUTH Ha
TIJINC ot apyrux NIPOU3BOJIUTENICH. | BOIPOCHI 110
BUJIOB MUKPOCXEM. TeMaTuKe pazjena
BnaaeTs: ocHOBHOM 1, BecTn
6azoBoit JMCKYCCHIO Ha TEMY
TEpMHHOJIOTHEH 13 TIPUMEHEHHUS 1
obmactu [IJINC, NEPCIEKTUB
COKpaILEHUsIMH, B passurus [IJIUC.
TOM 4HCIIE Ha
AHIJIMHCKOM SI3BIKE.
(IIKA-2)
Paznen 2. 3HaTh: OCHOBHBIE 3HaeT: ¢ 4ero Brnanenue YcTHBIN onpoc | 3adeT
IIpoexTupoBanue 3TaIlbl Hauatb padboTy MaTepHaIoM U
YCTPOUCTB Ha MIPOEKTUPOBAHUS 110 TEPMUHOJIOTHUEN
ITUIAC. Cpena yctpoiicts Ha [TJIMC, | nporpammupoBaH | pazzaena 2.
pa3paboTku OCHOBHBIC U0 KOHKPETHOM
Quarus Il/Quartus | mporpammHbie [UINC, nepBeie YMmeHue co3nath
Prime. WHCTPYMEHTHI IJIs maru paboTel ¢ TIPOEKT U
pabotsr ¢ IIJINC. TUIUC B YCTaHOBUTh
YMeTs: Ha TIPOQHUIBHOM HavdaJlbHbIC
Ha4YaJIbHOM YPOBHE IO. napameTpsl
padorats ¢ [10 npoekra B [10
Quartus (co3gathb Quartus.
MIPOEKT, BEIOPATh
nmapaMeTpsl IPOEKTa)
Bnagets:
TEpPMUHOJIOTHEN
OCHOBHBIX
MPOTPaMMHBIX
uHcTpymMeHToB [10
Quartus.
(IIKA-2)
Pazpgen 3. 3HaTh: OCHOBHEIE Moxert co3ngats B | Bragenue VYcTHbIl onpoc | 3ader
Crroco0bt cnocoOsl Hamcauus | [10 Quartus MaTepHagoM U
MPOTPAMMHUPOBAHH | MPOIIMBKH IS Gaiiibl s TEPMUHOJIOTHEH
st [IJINC. S3b1ku [JINC. HazBanus Ppa3IMUHbIX pasnena 3.
OTIMCaHUA SI3BIKOB OTIMCAHUS croco0oB
anmaparypal. anmapartypsl. Mx MIPOrpaMMHPOBaH
OTIIMYHS OT S3BIKOB 1sl, 3HAET OCHOBHI | YMEHHE CO3/1aTh
MPOTPAMMHUPOBAHHA. | CXEMHOTO MIPOCTEUIIYIO
MIPOrpaMMHpPOBaH | MporpamMmy AJs
YMeTb: co31aTh B Hsl, OCHOBEI TIJINC meTonom
MPOrpaMMHOM HaKeTe | NPOBEPKU CXEMHOr0 BBOJa,
Quartus atisr s aIropuTM™Ma, CKOMITUJIUPOBATh
HalHUCaHUs OIUCAHHOTO MIPOEKT.
HpPOILUBKHU B CXEMOH.

CX€MHOM BHJIC, B
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Buge HDL kona.

Bnaners:
TEPMHUHOJIOTUEN 110
crocobam
TIPOTPaMMHUPOBAHHS
TIJINC, meTogamMu
CO3/1aHUs MPOIIUBKH,
KOMITHJIS LTI
npoekra. (I[IKA-2)

Paznen 4. 3HaTh: OCHOBHI si3bIKa | Moxer co3nath B | Branenue YcrHbll onpoc | 3a4er
S3wik Verilog OTHCaHUSA npoekte Quartus | MarepuaioMm u
HDL. anmaparypst Verilog | daitn ans TEepPMUHOJIOTuen CamocrosiTens

HDL, ero ocHOBHEBIE OTHCaHUA pasznena 4. Hasl IOMaIIHSIS

orepaTopsl, popmar anropuTMa pabota

(atina Verilog mis pabots IVINC YMmenne co3math

Quartus. si3IKOM Verilog. | mpocToif anroputm

YMeTs: co3naTth 3naer Gpopmar pa6oter [JINC Ha

MPOCTEHIIYIO (aiina, OCHOBBI s3p1ke Verilog,

MPOLINBKY IS s3pIKa Verilog, TIPOBEPHUTH

ITJINC metonom Ha3HAauYCHUE aJIrOPUTM Ha

OTIHCaHMA Ha S3bIKe OIIepPaToOpOB OTCYTCTBHE

Verilog, SI3BIKA. CHUHTaKCUYECKUX

CKOMIIMJIMPOBATh OLIHOOK.

MPOEKT, IpU

BO3HWKHOBEHHHU

OImMOOK — HAUTH

HHPOPMALHIO,

KOTOpast HOMOXET UX

YCTPaHHTb.

Brnanets:

TEpPMUHOJIOTHUEN

MpOTpaMMHUPOBaHUSA

ITJINC nytem

OTIHCaHMA Ha SI3BIKaX

HDL, ocHoBamu

CHHTAaKCHCa A3bIKa

Verilog HDL.

(IIKA-2)
Pazpgen 5. 3HaATh: METObI 3HaeT crocoObl Bnanenune VYcTHbIl onpoc | 3ader
KommyHnkanms c KOMMYHHUKaIUH ¢ TIPOIIMBKA MaTepralioM
TUINC. TUINC, CKOMIIWJIMPOBAHH | TEPMHUHOJIOTHEH CamocrosTens
KondurypupoBanu | ucnons3yroniiecs OTO TPOEKTa B paszena 5. Hast JOMAIIIHSSA
€ ¥ OTJIaJKa 1o JUTSL 9TOTO TUINC, crioco6st pabora
JTAG. IIPOTOKOJIBL. METOABl | MPOBEPKU YMeHnue

MPOIIMBKY ¥ OTJIAAKH | pabOTOCIIOCOOHO | MOAKIIFOYHUTH

TUIAC. CTH IIPOEKTa U OTJIaJIOYHYIO TUIATy

YMeTh: NOAKITIOYUTh €ro OTJIAJIKH, ¢ [JINC k I1O

1O Quartus k 3HAET Quartus,

OTJIQJI0YHOH IIaTe ¢ | IPOrpaMMHbIE 3arporpaMMHUpOBaT

TIJIMC, KOMITOHEHTEI b, yOeIUThCS B

3amporpaMMupoBarh | si3bIka Quartus, pesynbrare paboTsl

IIJINC, npoBeputsb HEoOX0/IUMbIe IIpY IOMOILIU

paboToCOCOOHOCTD JUISL 3TOTO. HHCTpYMEHTa

ITOpUTMA. SignalTap

Bnanets:

TEpPMUHOJIOTHEN B
obmact
KOH(pHUTYypHPOBAHUS U
OTJIAJIKX POIIUBKU
TIAC.

(I1IKA-2)
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Paznen 6. 3HaTh: o01ee 3HaeT OCHOBHBIe | Brmagenue VYcTHBIM onpoc | 3adeT
ApXHTEKTypa yctpoiicto [TJIMC THITBI MaTepuaioM U
TUINC. Pa3ITUYHBIX BHYTPEHHUX TEPMHUHOJIOTHUEH Ounas
Buyrpennne CEMEHCTB. pecypcos IUIMC, | paznena 6. CaMOCTOSTEIb
pecypcsl, BryTpennuii coctaB, | a Tak xe Has paboTa
BBOJI/BBIBOJ] OIJIOKH pecypcCHl, CIIOCOOBI MX YMenune co3nars
JTAaHHBIX. HUMEIOIIHECS B WCTIONB30BaHUS B | TIPOEKT C

cocrase [IJIMC. mpoekre [10 HCTIOJIb30BAHUEM

Crioco0b1 Quartus. 3Haer HEKOTOPBIX

obecrieueHus HE00XOAHUMBIE 0a30BBIX peCypcoB

BBOJIa/BBIBOJIA JUUIS 3TOTO TIJINC, Takux kak

JTAHHBIX B U U3 MIporpaMMHBbIE JOTHYecKue OJIOKH,

TIIC. HHCTPYMEHTHI. IIEPEMHOKUTENH,

YMeTh: NCTI0TB30BaTh OJIOKH TTaMSITH,

BHYTPEHHHUE PECYPCHI OAIIY (PLL),

[IJINC mocpencTBoM MIPOBEPUTH €TO

TIPOTPaMMHOTO paboTtocmocobHOCT

nakera Quartus. b.

Bnanets:

TEPMUHOJIOTHEN

6JI0KOB U pecypcoB

I[IJINC, 6a30BBIMU

3HAaHUSIMU O

MPUHIUNAX PabOThI

OJIOKOB U PECYPCOB.

(I1IKA-2)
Pazpgen 7. 3HaATh: OCHOBHEIE 3HaeT: Bnanenune VYcTHBIN onpoc | 3a4er
Iepudepus BUBI HE00XOIUMBIC MaTepuaoM U
TUTAC. nepugepruitHoro MHHUMAaJbHbIE TEPMHUHOJIOTUEHN
Heobxonumeie obecrieueHUs YCIIOBHS IUTS pasznemna 7.
YCIIOBHS JJIS paboTocmocobHOCTH obecriedeHUs
CO3/IaHUS ITJINC, 3Tanst paboTocroco6HO
YCTpOICTBa Ha IIPOEKTUPOBAHUS CTH YCTPOMCTBA
6aze [IJIMC. Pasno3IEKTPOHHBIX Ha 6aze [1JIUC,

ycTpoiicte (POY) Ha | HeoOXoauMBbIit

6aze IIJINC. MHHUMAaJbHBINA

YMeTh: HAMETUTD CIITMCOK D>TaIlOB

MOSTAITHEIA TUTaH MIPOEKTHPOBAHUS

MIPOCKTHPOBAHUS TaKoTro

P3OV nox ycTpoiicra.

KOHKpETHBIC 3a/1a9H,

BEIOpATh

HE00XO0IMMBbIe

KOMIUICKTYIOIIUE U

TECXHOJIOTHUH.

Bnagets:

TEpPMUHOJIOTHEN B

o0macTu

MIPOCKTHPOBAHUS

YCTpOHCTB Ha Oaze

TIJIMC, a Tak xe

METOJaMH OLCHKHU H

BBIOOPA KOHKPETHBIX

KOMITOHEHTOB U

TEXHOJIOTUH TI0]T

MOCTaBJIEHHYIO

3amaay.

(I1KA-2)
Pasgen 8. 3HaTh: moHsATHE SOft- 3HaeT METOIBI Bianenne YcTHBIN ompoc | 3ader
Muxkponporeccop | MHKpPOIPOIECccopa, co3naHus soft- MaTepuaioM 1
Ha 6aze [IJIMC. o0iacTh ero mporieccopa Ha TEPMUHOJIOTHEN
Ilenn, oOmacTh npuMeHeHus, mmockl | 6aze [IJIUC, ero | pa3gena 8.
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MPUMEHCHUS, Y MHHYCHI. 3HaTh BO3MO>KHOCTH,
CHOCOOBI KOHIICTIITIIO CHCTEMBI | HEOOXOIUMBIE YMmenne co3nath
peaNn3aIym. Ha JUTSE paboTHI C npoekT B [1O
MPOTPaMMHUPYEMOM HUM PECypCH U Quartus,
gure (SOPC), MIpOTpaMMHEIE BKITIOYAFOIITUH B
HEOOXOTUMBIE IS HWHCTPYMEHTEHI. cebs mpocTeiryro
CO3JaHUs TaKOU CUCTEMY,
CHCTEMBI CTeHEPHPOBAHHYIO
MPOTPaMMHBIC B UHCTPYMEHTE
WHCTPYMEHTEHI MaKeTa SOPC builder, u
Quartus. COJICPKALITYIO
YMeThb: OLICHUTH nporeccop Nios.
HE0OX0IMMOCTh
WCIIONB30BaHUs Soft-
MHKpoIpoIeccopa
IUTSL KaKoii 1100
3a/1a4u, OIICHUTH
MPEeUMyIIEeCTBA 1
HEIOCTATK! TaKOTO
peuieHus.
Bnagners:
TEpMUHOJIOTHEN B
obnactu paboThI C
MPOTPaAaMMHBIMHU
mpoIieccopami, B
YaCTHOCTH, C
nporeccopoM Nios.
(I1IKA-2)
Pazpnen 9. 3HaTh: OCHOBHEIE 3HaTh TEOPHUIO Bnanenune VYcTHBIN onpoc | 3a4er
OCHOBBI TU(PPOBON | MOMEHTHI audpoBoi MaTepHuajoM U
00paboTkn COBMECTHOTO C 00paboTKH TEPMUHOJIOTHEH
curxanos (I{OC) IJINC CHTHAJIOB, paszaena 9.
Ha Gaze [IJIMC. HCIIOJIb30BaHUS HE00XOUMBIE
aHaoro-1uQpoBbIX YCJIOBHS, @ TaK YMmeHnue co3narb
npeoOpa3zoBateineit e ocoOeHHocTH | mpoekT B [10
(ALLID). peammzauu LIOC | Quartus,
Bosmoxxnoctu IVIMC | ma IIUC. YAOBIETBOPSIOLIUI
B obmactu [TOC. MHUHUMAaJIBHO
YMeTh: IPUMEHSTh HEOO0XOIUMBIM
KpUTCPHH YCIOBHSM
1eNnecoo0pa3sHOCTH noakmroueHus AL

peai3auy TeX Wi
HHBIX QJITOPUTMOB Ha
[UINC. Y™mets
HAMETHUTh JTAIlbI
MPOCKTHUPOBAHUS
yctpoiicta nis [IOC
Ha 6a3e [TJIUC,
MIPOM3BECTH
MPUMEPHBIA TO00p
KOMITOHCHTOB 10T
3ajgaqy.

Bianets:
TEPMUHOJIOT e
pa3zena, a TakxKe
3HAHUSIMH O HIOAHCaX
G poBoi 00padOTKH
CUTHAJIOB,
HUCKaKEHUSIX U
nrymax,
BO3HHUKAIOIIUX MIPH
onupoBKe

k [IJTUC,
CKOMIIMJINPOBATH U
POBEPHUTH
paborocnocobHOCT
b IPOEKTA.
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curnanos. (ITKA-2) |

Telcymaﬁ H IMIPOMEKYTOUHAA aTTEeCTAllUA

Leabp koHTpOas - modydeHHEe HHGOpPMALKMU O pe3yibTarax OOY4YeHHS U CTENEeHH HX
COOTBETCTBUS pe3yJbTaTaM 00y4YeHUSI.

Texkymmii KOHTPOJIb

Texywmuii KOHTPOJb YCIEBAEMOCTH CTYAEHTA, T.€. IPOBEPKA YCBOEHUS Y4EOHOIO
MaTepuaia, perysipHO OCYIIECTBISETCS Ha MPOTHKEHUH ceMecTpa. Tekyluit KOHTPOIb 3HaHUMN
00y4aroluXxcsl OpraHu30BaH KaK yCTHBIN IPYIIIOBOM OIIPOC, MpaKkTUYyecKas padora.

OueHovHbIe CpeACTBA /1JIsl OLEHKH TeKyllell ycIeBaeMOCTH CTY/1eHTOB
1. Xapaxkrepucruka OC 151 o6ecneyeHUs1 TEKYIero KOHTPOJIsl MO AUCHUIIIHHE

HNHpexc u ypoBeHb

Pazgen / Tema (bopmupyemoit ocC Copep:xaHue 3a1aHus
KOMIIeTeHIIUHM WU
JAeCKpHUITOpa
Pazgen 1. [IKA-2 VYernbiii onpoc | U3yuuts CaMOCTOSITENBHO
Beenenue B IIJIMC. 0030pHYI0 HH(OpMAIHIO  TI0
Ocobennocty, 001aCThb [IUIMC, oTBeTUTh Ha BOMIPOCHI
PUMEHCHHS. TI0 TEME.
Paznen 2. [IKA-2 VYernbliii onpoc | U3yuuts CaMOCTOSITENBHO
[IpoexTnpoBanue yCTpOUCTB Ha 0030pHYI0 HMH()OpMAIUIO  TI0
I[IJINC. Cpena pa3zpaboTku [UIMC, oTBeTUTh Ha BOMIPOCHI
Quartus I1/Quartus Prime. 10 TEME.
Paznen 3. [TKA-2 Vet onpoc | U3yunth CaMOCTOSATEIJIBHO
Crioco0b1 TporpaMMHUpPOBaHUS 0030pHYI0 MH(QOpMAIHMIO  TI0
ITJINC. S3pIku onvcaHus IIJIUC, oTBEeTHTH Ha BOIPOCHI
anmnaparypsl. 10 TEME.
Paznen 4. [TKA-2 VYernsiii onpoc | M3yuuts CaMOCTOSITENBHO
S3pik Verilog HDL. 0030pHYI0  HH(OPMAIMIO IO
IIpakTuueckas IIJIUC, oTBeTHTH Ha BOIPOCHI
pabota IO TeMe.
BEIMONHATE  CaMOCTOSATENBHYIO
MPaKTHYECKYI0 padoTy
Pazgen 5. [IKA-2 VYeruslii onpoc | U3yuutsb CaMOCTOSITENBHO
Kommynukanus ¢ TIIUC. 0030pHYI0  HH(OPMAIHIO  TI0
Kondurypuposanue u otnanka IIpaktuueckas | [TJIMC, oTBETUTH Ha BOIPOCHI
mo JTAG. pabota o TeMe.
BBINOAHUTE €caMOCTOSATENBHYIO
MPAaKTUYECKYI0 paboTy
Paznen 6. [TKA-2 VYceraeiii onpoc | U3yunth CaMOCTOSTEIIBHO
Apxurekrypa [TJINC. 0030pHYI0  MH(OPMAIMIO IO
BuyTpeHHue pecypcsl, IIpakTuueckas IIJIUC, oTBeTHTH Ha BOIPOCHI
BBO/JI/BBIBO/] TAHHBIX. pabota o TeMe.
BEIMONHATE  CaMOCTOSATENILHYIO
MPaKTHYECKYIO0 padoTy
Paznen 7. [TKA-2 Vet onpoc | U3yunth CaMOCTOSTENBHO
Hepudepus [TJINUC. 0030pHYI0  HH(OpMAIMIO  T10
Heobxoaumsie ycnoBust uist IIJIUC, oTBETHTH Ha BONPOCHI
CO3/JJaHUs YCTPOWCTBA Ha Oaze O TEME.
IJI1C.
Pasnen 8. [TKA-2 Vet onpoc | U3yunth CaMOCTOSTENBHO
Muxkpomnporieccop Ha 6a3e 0030pHYI0  WHPOpPMAIUIO  TIO

TIJINC. Lenn, obnacth
MIPUMEHEHHS, CITOCOOBI
peanuzaimu.

I[UIMC, oTBeTHTh Ha BOMPOCHI
10 TEME.
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Pasznen 9. [TKA-2 VYerasbiit onpoc | U3yunth CaMOCTOSTENBHO

OcHoBBI 1T POBOH 00PaOOTKH 0030pHYI0  WHGOPMAIUIO  TIO

curnanoB Ha 6aze ITJIMC. [IJIMC, oTBeTHTH, Ha BOMPOCHI
10 TEME.

Bomnpoce! 1151 cobecenoBanust
Paznen 1
1. Jlaiite pa3zBepuytoe onpeaenenue [IJIMC. (He Tonpko pacmmdpoBka abOpeBUATYPHI).
2. Haszosure Heckonbko npousBoauteneit [IJIMC, kpome ynomsHyTeIX Ha jekiuu Intel(Altera)
u Xilinx.
3. HazoBute xorss OBl MO OJHOMY JOCTOMHCTBY W HenmoctaTky mnpumenenus [UUIMC B
PaZMOdJIEKTPOHHBIX YCTPOMCTBAX, KPOME TeX, KOTOPbIE YITIOMUHAIUCH B JICKIIUH pazaena 1.

Pa3zmen 2
1. Yem oTnnyaroTCsi CHHXPOHHBIE U ACUHXPOHHBIE JIOTUYECKUE CXEMBI?

Pa3nen 3
1. Yro takoe HDL u B ueM ero oTimuus OT sA3bIKa MPOTPAMMUPOBAHUS?

Pa3zpen 4

1. Hazosure Heckonbko apyrux HDL nmomumo uzyuaemoro Hamu Verilog HDL.

2. Uro Takoe cuHTe3upyeMoe nmoAMHOXkecTBO si3bika HDL? J{ns uero ucnomnssyercs?

3. Uewm B s3pike Verilog ommmuaeTcst onepaTop OJIOKHPYIOIIET0 MPHCBOSHUS = OT OmepaTopa
HEOJOKHUPYIOLIETo NPUCBOCHUS <= 7 B KaKoM cilydae KaXJblii U3 HUX MCIIOJIb3yeTCs?

Pa3znen 5
1. Jns gero ucnonb3yercs nporokon JTAG?

2. Kakumu cnocoGamu MO>KHO MPOBEPUTH pabOTOCIIOCOOHOCTH AJITOPUTMa, PEaTU30BAHHOTO HA
[JINC?

Pa3nea 6
1. Yro takoe PLL (®AITY)? Jlns yero ucnonszyercs?
2. JInst 9ero B JIOTHYECKUX CXEMaX HCITOJIb3YeTCS TAKTUPOBAHUE (TAaKTOBBIA CUTHAI)?

Paznen 7

1. Kakue  mnepucdepuiiHple  KOMIOHEHTHI  MOTYT  TIOHAJOOUTHCS AN CO3JAHHUS
PpamuodIeKTPOHHOTO ycTpoiicTBa Ha 6aze [TJINC?

2. UeMm OTIIMYAIOTCS CHHXPOHHBIE U ACHHXPOHHBIE IOTUYECKUE CXEMBI?

Pa3nea 8
1. Yro Takoe Soft-mukpomnpoueccop? [ns uero wucnomssdyercs? Kakue ecTb HU3BECTHBIE
npezcTaBuTenu soft-mukponpoueccopon?

Pa3nen 9

1. Yto takoe mxutTep?

2. Yro Takoe aluacuHT B 00pabOTKEe CUTHAJIOB?

3. Chopmymupyiite Teopemy Korenpankosa (HaiikBucra).

3agaum i NPAKTHYECKUX 3aHATHI
Pa3znen 4
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3anmanue: co3nath B cpeae Quartus 11 HOBEIM mpoekT ¢ daitmom onucanwus Ha si3bike Verilog,
YIOBJICTBOPSIIONIUI CIICAYIONIUM YCIOBHSIM:

1. TIpoekT moypKeH BKIKOYATh B ce0sl CymMMaTop, creHepupoBanHbiii MegaWiard-om. Cymmarop
nomxeH ObiTh THIAa LPM__ADD SUB (Haxoautcst BO Bkiajnke Arithmetic).

2. Illupuny mIMH BXOAOB U BBIX0/1a CyMMAaTOpa MOXKHO 3aJ1aTh JI00Y10, HO He MeHee 2. OcTalibHbIe
napameTpbl OCTaBUTh MO YMOJIYAHHUIO.

3. IlpoexkT nomxkeH conepxkath 4 Bxona u 1 Bbxoa. llluprHa BXOAHBIX U BBIXOIHBIX HIMH
COOTBETCBYET IIMPHUHE IIIMH BXOJOB U BBIXOJ0B CYMMATOpA.

4. HyxHo Ha s3pIKe Verilog onucaTh BKIIOYEHHE B MPOEKT TPEX IK3EMILISIPOB CT€HEPUPOBAHHOTO
BbIlIe cyMMaropa. [loakiioueHne 3K3eMILTIPOB JOHKHO OCYIIECTBIIATHCS MO CIASAYIONIEH

cxeme:
5. Cxema
— SN <

6. CxoMOUIUPOBATH MPOEKT, YIOCTOBEPUTHCS, YTO KOMIUIISILIMS MTPOIILIA O3 OIHNOOK.
7. CxaTh LENHUKOM IAIKy MPOEKTa B Zip apXuB, M MPUKPEIHUTH KaK OTBET K JOMAITHEMY 3a/IaHUIO.
Pasznen 5

3aganue: co3nath B cpene Quartus II HOBBINM MPOEKT ecepuainaiizepa, mpeodpasyroiero
OJTHOOUTHBIH MOCIIeIOBATEIbHBIN KO B BOCBMHOUTHBIN MapajlIeIbHbIA, HAMCAHHBIN Ha SI3bIKE
Verilog:

1. Co3narb HOBBIN IPOEKT /7Sl BBIIOJIHEHUS 3a/IaHUSI.

Cosnate B ipoexte Verilog ¢aiin ¢ Moaynem necepuanaiizepa.

3. Monynb 10KEeH UMETh 2 OJTHOOUTHBIX BXOJA: ISl TAKTOBOTO CUTHAJIA U JIJISl BXOJHOTO
MOCJIEI0BATENBHOTO KOJia (BXO/ JaHHBIX).

4. Tlpumep BXOAHBIX JAHHBIX JJIS MOJYJIS:

N

0 ps 200 us 40.0us 60.0us 80.0us 100.0us
Val i i i i
Name 0

I e

5. Ha kax[plif MON0KUTETbHBINA (PPOHT TAKTOBOTO CUTHAJIA IOJDKEH CUUTHIBATHCS OUT CO BXOJa
JIaHHEBIX.

6. Moaynb T0MKeH UMETh OJIMH BOCBbMUOUTHBIIN BBIXO/I I€CEPHATN30BAHHBIX JAHHBIX.

7. Kaxnapie 8 0TUETOB TAKTOBOT'O CUTHAIA 8 BXOJHBIX OUT JOJKHBI MOSBIISITHCS B TApAJIJIETHbHOM

BHJI€ HA BBIXOJIE MOIYJIS.

Heobxomumo co3mate waveform ¢aiiin 1 mpoCUMyITHUpOBAaTh MOTYJIb.

9. (CxarTb LENMKOM MAIKy MPOEKTa B Zip apXUB, ¥ MPUKPEIHUTH KaK OTBET K JJOMAIITHEMY 3a]IaHUIO.

©o

Pa3zgen 6

3ananue: co3aars B cpene Quartus I HOBbIE MPOEKBI, YIOBIETBOPSIIONIUE CIETYIOIIUM YCIOBHSM:
1. Co3natp npoekt
2. Briopats [TJIUC Cyclone III EP3C25F324C6
3. PeanusoBath anroput™, pabOTAIONIMIA IO CXEME HUXKE, TPEMS pa3HbIMU CIIOCOOAMHM:
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a. B cxemHom penakrope

6. Ha s3p1ke Verilog moMornu MeragyHKIIMK W BCTpauBaHUsI TOTOBBIX MOTYJICH

B. Ha si3pike Verilog mpu momMomy ornepaTopoB U MOBEICHYSCKOTO OMUCAHUS

AJNTOPUTM JIOJDKEH ColiepKaTh OJHOOUTHBIC AeMeHThl /WJIV, BKiItOUEHHBIE 110 ClIeayIomen
cxXeme:

S \‘\\\
—_— e e | .
—
—> )
HpHBg3aTB BXOAbI X1 BBIXOJbI COI'JIACHO Ta6HI/IHaM HI/I)IiEE_ -
|KEYO F1 Input | | LEDO | P13 Qutput |
’,':-'m'w. |F2 [ Input \ t LEDI P12 ' Output |
E:-:,E‘f: :A1O Input ?:'_,5[:: ‘ N12 Output |
| KEY3 |B10 | Input \ :l LED3 \ NS | Output |

CxoMnUIupoBaTh MPOEKTHI

[TpocumynupoBats noseaenue B Waveform Analyzer

CxaTb LENUKOM MAINKy KaKA0To MPOEKTa B Zip apXUB, M MIPUKPENHUTH KaK OTBET K JJOMAITHEMY
3aJJaHUIO.

HpOMe)KyTO'lHaH aTrecranus

[IpomexxyTrounast arTecTalsi CTYACHTOB 10 JUCHUIUIMHE OCYIISCTBISETCS 10
OKOHYAHUIO JIMCUUIUIMHBI, B BHJIE 3a4€Ta B COOTBETCTBHHM C rpadukoM y4eOHOro mpoiecca.
[IpoBepka HamWuus KOHCHEKTOB MO JAUCIUIUIMHE SIBJISETCS JOMYCKOM K 3auery. B ciyuae
HAIUYUs y4eOHOU 3a/I0JKEHHOCTH (TPOMYIICHHBIX 3aHATHI U (MJIM) HEBBIITOJIHEHHBIX 3aaHUil),
CTYJIEHT OTpa0aThIBA€T MPOITYIIICHHBIC 3aHATHS U BHITIOJIHSET 3aaHusI.

OneHouHble cpeacrea JJid MPpoOBEACHUSA l'lpOME)KyTO‘IHOﬁ aTTeCTallun

Bonpocsl qi1s 3a4yera
Pazpean 1.
Beenenue B I[IJIUC. Ocobennoctu, 00J1acTh NpUMEHEHHSI.

Teopernyeckne BONpochbl:

Kak pactmdpossiBaercs abbpesuatypa [TJINC?

Kakue u3 npeiokeHHbIX BApUAaHTOB TUIIOB MUKpocxeM sBistorces [IJINC?
Kak pacummdpossiBaercs [ITIBM?

Kakue xomnaHuu sSBISIFOTCS OJHUMU M3 KpynHenmumx npounssogutenei [IJIMC
Ha MUPOBOM pBIHKE?

NS

Pasznen 2.
IMpoexTupoBanue ycrpoiicts Ha [IJIUC. Cpena pa3padorkn Quartus I1/Quartus Prime.

Teopernyeckune BONpochbl:
1. Kak HaspiBaeTcss OCHOBHOUM mporpamMmHbiid makeT st padoter ¢ [IJIMC ¢upmsr Intel
(Altera)?
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2. Kaxkoit uncTpymMeHT nporpaMMHOro nakera Quartus MCHOJIb3yeTcs Uil MOJKIIOUEHUS K
[IJINC wm otnagku/BuzyanbHOTO OTOOpaxkeHuss BHyTpeHHUX curHaioB [IJIMC B peampHOM
BpEMEHU?

3. Jlns 9ero MCmoab3yeTcs MHCTPYMEHT mporpaMMmHoro makera Quartus MegaWizard Plug-
in Manager?

4. B kakom wHHCTpyMeHTe mNporpaMMHOro mnakera Quartus MOXXHO TOCI€ KOMMIWIALUU
IPOEKTa TIOCMOTPETh, KaKoe KOJM4ecTBO pecypcoB BbiOpanoit IIJIMC  ¢aktuueckn
3a/1eCTBOAHO IPOEKTOM?

5. B kakom wuHCTpyMmeHTe mporpaMMHoro nakera Quartus MOKHO IOCIE€ KOMIWIALUU
MPOEKTa MOCMOTPETh JOTHUECKYIO PEaTU3alllio IPOEKTa HA YPOBHE PETUCTPOB B rpaduueckoM
BUaE?

Paznean 3.
Cnoco0n1 mporpammupoBanns [IJIUC. SI3bikn onvcanus annaparypbl.

TeopeTnueckne BONpochI:
1. Kakue u3 mpemyioKeHHBIX BAPUAHTOB SI3BIKOB SI3BIKOB SIBJISIETCSl SI3BIKOM OITMCAHMS
anmnaparypsi?

IIpakTnyeckas padora:

o Co3garp B mporpamMMHOM makeTe Quartus mpoekT. BBIMONHUTE €ro mpenBapUTeIbHYIO
HacTpoiiky (BeiOpath [IJIMC cemeiictBa Cyclone III). Co3nath ¢aiin aist CXeMHOTO OIMUCAHUS
anroput™ma pabotsl [IJIMC. Co3nath aABa OAHOOMTHBIX BXOJa U OJUH OAHOOUTHBIN BbIXOH. B
CXEMHOM pEIAKTOpe OMNHCATh AalTOPUTM, KOTOPBIA OyIeT Ha BBIXOJ BBIBOAWTH PE3YJIBTAT
norudeckoro ymHoxenus (1) nByx BxonoB. CKOMIUINPOBATH MPOEKT.

o Co3gatp B mporpamMMHOM makeTe Quartus MpoOeKT. BBIMOIHUTH €ro NnpeaBapUTEebHYIO
HacTpoiiky (BeiOpath IIJIMC cemeiictBa Cyclone III). Co3nath daiin ans cXeMHOro OMUCaHUS
anroputMma padotel [TJIMC. Co3nare aBa OJHOOMTHBIX BXOJAa W OJUH OJHOOUTHBIA BBIXOI. B
CXEeMHOM pEIaKTOpe OMHUCaTh alTOPUTM, KOTOpbIM OyneT Ha BBIXOJ BBIBOAMTH pE3YNIbTAT
noruueckoro cioxenus (UJIN) neyx BxonoB. CKOMIMINPOBATH ITPOEKT.

Paznen 4.
SA3bik Verilog HDL.

Teopernyeckne BONpochbl:
1. Kakue u3 mpeuiokeHHBIX TUTIOB JJAHHBIX s3bIKa Verilog Vicnonp3yroTest 1l onucanus
CUTHAJIOB?
2. Kakve wu3 mnpemsio)keHHBIX OIEpaTopoB s3blka Verilog sBISAIOTCS —omeparopaMu
pUCBauBaHUs?
3. Kakoil u3 nmpeiokeHHbIX ONepaTopoB si3bika Verilog sBiseTCsl OnepaTopoM CpaBHEHUS
(oTHOMIEHUS)?
4. BeiOepute U3 npeniokKeHHbIX MPaBUIbHBIN BapUaHT BBINOJHEHHs Ha s3blke Verilog
orepanuy KOHKaTeHalu! (CLeTIeHus) IByX IIMH a U b.
5. Kakoii u3 mnpeanoXeHHbIX oOmeparopoB s3blka Verilog SBISAIOTCS — OmepaTopom
Ostokupytomero (MoCieI0BaTeIbHOTO) MPUCBAUBAHUS?
6. Bribepure U3 mpeUIOKEHHBIX MPAaBUJIBHBIM BapHaHT OOBsBIEHUS Ha si3bike Verilog
BOCBMHOUTHOI nmepemeHHoO data Tumna wire.
7. Kakas u3 npeanokeHHbIX KOHCTPYKIUH s3blka Verilog mpencraBiser coOOi omucaHue
IrOpUTMa CUHXPOHHOM JIOTUKU?

IIpakTuyeckas padora:
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° Co3pars B mporpaMMmHOM nakere Quartus mpoekT. BBINOJHUTH €ro npeaBapUTesIbHYIO
Hactpoiiky (BeiOpath [IJIMC cemeiictBa Cyclone III). Co3naTh daiin s onucaHus aaropurMma
pa6otsl [TJIVC Ha s3bike Verilog. Jl00aBUTE B MPOSKT OJHOOUTHBIN BXO M OJHOOUTHBIN BBIXO/I.
B penaktope no6aButh Ha s3bike Verilog meradynkmuio PLL, BXxoa mpoekTa moaKIIOYUTh Ha e
BXOJI, BBIXOJ] MMPOeKTa — Ha ee BbixoJ. Hactpouts PLL Tak, 4To0Bl mpu BXOAHOU HacTote 50
MI 11 BeIXOaHas yacTtoTa Ob1a paBHa 20 MI'1. CKOMIMIMPOBATH MTPOCKT.

° Cozpars B mporpaMMmHOM nakere Quartus mpoekT. BBIMONHUTH ero mpeaBapuTenbHYyIO
HacTpoiky (BeiOpats IIJIMC cemeiictBa Cyclone III). Co3znats (haiin st onucanus airopurMa
pa6otsl [IJIMC Ha si3bike Verilog. Jlo0aBUTh B IPOSKT OJJHOOUTHBIN BXOJ U OJTHOOUTHBIN BBIXOI.
B penakrope no6aButh Ha si3bike Verilog meradynkiuio PLL, BXoa mpoekTa MOIKIIOYNATE Ha €€
BXOJI, BBIXOJI MpoeKkTa — Ha ee BbIxoja. Hactpoutrs PLL Tak, uroObl nipu BXogHOM 4actore 50
MI 11 BeIxoqHast yacTora O0buta paBHa 150 MI'i. CKOMIUIMPOBATH MPOCKT.

Pa3zgea S.
Kommynukanus ¢ IIVIUC. KondurypupoBanue u oriaaaka no JTAG.

TeopeTnueckue BONpochI:
1. Tlpum momomu Kakoro pU3NIECKOro MHTEpdeiica nepenadn TaHHBIX OCYIIECTBISETCS
nporpammupoBanue u otnaaka [IJIMC ¢upwmst Intel (Altera)?
2. Kakoit ¢opmar ¢ailioB wucmonp3yercs il BU3YAIbHOW CHUMYISIHAN CHUTHAJIOB
HAIMCAaHHOTO B MPOrpaMMHOM makete Quartus aaropurma?

IIpakTnyeckas padora:
o Co3garp B mporpamMMHOM makeTe Quartus MpOeKT. BBIMOIHUTH €ro NnpeaBapUTEIbHYIO
HacTpoiiky (BeiOpatre ITJIMC cemetictBa Cyclone III EP3C25F324C6). Co3nate daitn mis
cxemMHoro onucanusi anroputma padotsl ITJIMC. Jlo6aBuTh B MPOEKT OJUH YETHIPEXOMTHBIN
BXOJl M OJMH YETHIPEXOWTHBIN BBIXOJ, a TaKKe OJHOOWTHBIM BXOJ TAaKTOBOTO CHTHana. B
CXEMHOM pEIaKTOpE COEIMHUTHh BXOJA C BBIXOJOM. McHoib3ys pyKOBOJCTBO I0JIb30BaTeNs
(reference manual) mns turater Cyclone 1T Starter Kit, moakmouuTh BXOJ K KHOTKAM, BBIXOJ K
CBETOAMO/aM, BXOJ] TAKTOBOT'O CUTHAJa — K KBaplieBOMY reHeparopy. CKOMIMIMPOBATH IPOEKT.
Ho6asuts Bxon B Signal Tap Logic Analyzer. CkoMnmimpoBaTh MPOEKT. 3allporpaMMHPOBATH
IPOEKT B OTJIaJ0UYHYIO u1aty. [loka3zaTh B pealbHOM BpeMEHH O0TOOpaKEHHE BXOHBIX CUI'HAJIOB
¢ kHonok B Logic Analyzer-e.
. Co3natp B mporpamMMHOM mnakeTe Quartus MpOeKT. BBIMOMHUTH €ro NnpeaBapUTENbHYIO
HacTpoiiky (BeiOpath ITJIMC cemeiictBa Cyclone III EP3C25F324C6). Co3nate aitn ans
onucanus Ha s3pike Verilog anroputma padotsl [IJIMC. [Ho6aBute Ha Verilog B mpoekT oluH
YeThIPEXOUTHBIM BXOJ M OJMH YEThIPEXOUTHBIM BBIXOJ, @ TaKKe OJHOOUTHBIN BXOJ TaKTOBOTO
curHana. Ha Verilog coenuuuth Bxoa ¢ BbIXOAOM. Mcmonb3ysi pyKOBOACTBO IOJIb30BATENS
(reference manual) nns mnater Cyclone IIT Starter Kit, moak/IounTh BXOA K KHOMKaM, BBIXOJ K
CBETOAMO/aM, BXOJ[ TAKTOBOTO CUTHAJa — K KBaplIeBOMY TeHeparopy. CKOMITMIMPOBATH TPOEKT.
Ho6asute Bxon B Signal Tap Logic Analyzer. CkoMnminpoBaTh MpOEKT. 3allporpaMMHUPOBATh
IPOEKT B OTJIA0UYHYIO Tu1aty. [loka3zaTs B peaqbHOM BpeMEHH OTOOpaXeHHE BXOHBIX CUTHAJIOB
¢ kHomok B Logic Analyzer-e.
Pazpnean 6.
Apxurekrtypa IIJIMC. BuyTpeHHune pecypchbl, BBOA/BbIBO/ JaHHBIX.

Teopernyeckne BONpochl:
1. Ha ocHOBe TEXHOJIOTMH KAaKOW SHEPro3aBUCUMON MaMATH paboTaioT OOJBIIMHCTBO
coBpeMenHbIx [I[IBM (FPGA)?
2. HazoBure ocHoBHOE TpuMmenenne @AITY (PLL) B TIJINC

IIpakTyeckas padora:
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. Co3pars B mporpaMMmHOM nakere Quartus mpoekT. BBINOJHUTH €ro npeaBapUTesIbHYIO
Hactpoiky (BeiOpaTh IIJIMC cemeiictBa Cyclone III). Co3mate daitn a1t cXeMHOTO OMUCaHUs
anmroputMma padoter [IJIMC. Jlo6aBuTh B POEKT OJHOOUTHBIM BXOJ U OJHOOWUTHBINA BhIXOH. B
CXeMHOM penaktope no0aButh meradynkiuioo PLL, BXoJq mpoekTa MOAKIIOUWTH HA €€ BXO[,
BBIXOJ MpoeKkTa — Ha ee BbIXoA. Hactpouts PLL Tak, uTtoObl mpu BXOmaHOU wactore 50 MI'I
BBIXOJTHAs yacToTa Obuia paBHa 20 MI'1. CkoMmuIupoBaTh MPOEKT.

. Cozpars B mporpaMMmHOM nakere Quartus mpoekT. BBINOJHUTE €ro npeaBapUTeNIbHYIO
HacTpoiiky (BeiOpats [IJIMC cemeiictBa Cyclone III). Co3narh daiin aist CXeMHOTO OMUCAHUS
anroputma padotsl [IJIMC. JIo6aBuTh B MpPOEKT OJHOOUTHBIN BXOA W OJHOOWTHBIA BBIXOI. B
CXeMHOM penakTope n00aBuTh Merapynkuuto PLL, BXox mpoekTa MOAKIIOYUTH Ha €€ BXOJ,
BBIXOJT TIpoekTa — Ha ee BhIxoA. Hactpouts PLL Tak, uToObl mipu BXOomHOW yactoTe 50 MI'It
BbIXOJIHAsA yacToTa Obuia paBHa 150 MI'. CkoMIuaupoBaTh MPOEKT.

Pazgea 7.
Hepudepus IJINUC. Heo6xoaqumpble yca0BUsA 1JIsl CO3AaHUA ycTpoiictBa Ha 0ase IIJIMC.

Teoperuueckne BONpPOCHI:
1. Kakoe #3 TpeanoKeHHbIX BapHaHTOB JJIEKTPOHHBIX YCTpoicTB 00bryHO HE
BCTpeYaeTcs B KauecTBe BHyTpeHHero pecypca [IJIMC?

IIpakTnyeckas padora:
o Co3garp B mporpaMMHOM makeTe Quartus MpOeKT. BBIMOIHUTH €ro MmpeaBapUTEIbHYIO
HacTpoiiky (BeiOpatre ITJIMC cemeiictBa Cyclone III EP3C25F324C6). Co3nate daitn s
cxeMmHoro omnucanus anropurma pabotsl [IJIMC. JIo6aBuTh B MpOEKT Ba OJHOOUTHBIX BXOJa U
JBa OJHOOUTHBIX BBIXO/JAa. B CXEMHOM pemakTope OIucaTh ajlrOpHUTM, KOTOPBIH Oyner Ha
NEPBBIA BBIXOJ BBIBOJAUTH PE3YibTaT Jorudeckoro ymHoxkeHus (M) IByX BXOJ0B, a Ha BTOpPOI
BBIXOJl — pe3yibTar Jioruueckoro cioxkenust (MJIN). Hcnonb3ysi pyKOBOJCTBO IMOJIb30BATENS
(reference manual) s miater Cyclone 1T Starter Kit, moaximounTs BXO/bI K IBYM KHOIKaM, a
BBIXOABI K JBYM cBeroauogaM. CKOMIMIMPOBATH MPOEKT. 3amporpaMMHpPOBATH IPOCKT B
OTNAJ0YHYIO TIaTy. Y 0eaUThCs B pabOTOCTIOCOOHOCTH alNropuTMa.
o Co3narp B mporpamMMHOM makeTe Quartus mpoekT. BEIMONHUTE €ro mpenBapUTeIbHYIO
HacTpoiiky (BeiOparh IIJIMC cemeiictBa Cyclone III EP3C25F324C6). Co3nate daitn nmis
onucanus anroputma padotsl [IJIMUC Ha s3bike Verilog. Jlo0aBUTh B MPOEKT Ba OJHOOMTHBIX
BXOJIa ¥ JIBa OJTHOOMTHBIX BBIXOJIa. B pemakTope onucath Ha s3bIke Verilog aroputM, KOTOPBIN
OyZIeT Ha MepBBI BBIXOJ BBIBOJAUTH PE3YNbTaT JIorudeckoro ymHoxenus (M) 1Byx BXoJ0B, a Ha
BTOpPOM BBIXOJ — pe3ynbrar Jsorudeckoro cnoxkenus (MJIN). Hcnonb3yst pykoBOACTBO
nonb3oBarens (reference manual) must mmater Cyclone I Starter Kit, moakmounTs BXOIBI K
JBYM KHONKaM, a BBIXOABI K JBYM cBeroguojgamM. CKOMIIIMPOBATH  MPOEKT.
3anporpaMMHpOBaTh MPOEKT B OTIAJOYHYIO TMaTy. YOeauTbcs B PabOTOCIMOCOOHOCTH
ITOPUTMA.
Pasznen 8.
Muxponpoueccop Ha 6a3e [IJIUC. ean, 061acTh NpuMeHeHHs, CIOCO0bI peau3alMu.

Teoperuyeckune BONpochl:
1. Kak pacumdpossiBaetcs abOpesuarypa SOPC?

Paznea 9.
OcHoBbI HH(POBOii 00padoTky curuaos Ha 6aze IIJIUC.

Teoperuyeckune BOnpochl:
1. Kakoe komuyecTBO OMT HYKHO JUIsl KOAMPOBAaHHUS MEPEMEHHOH, KoTopas
MOKeT MPpUHUMAaTh 680 pa3INYHBIX 3HAYCHUM.
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IIpakTyeckas padora:

. Co3gate B mporpaMMHOM makere Quartus mpoekT. BBIMOMHUTE €ro mpeaBapuTeIbHYIO
Hactpoiiky (BeiOpatre ITJIMC cemeiictBa Cyclone III EP3C25F324C6). Co3nate daitn mis
cxemHoro onucanus anropurma padotsl [IJIMC. Jlo6aBUTh B MPOEKT OJWH OJHOOUTHBIN BXOJ U
OJIMH YETBIPEXOUTHBIA BBIXOA. B CXEeMHOM pemakTope J00aBUTh YETHIPEXOUTHBIM CUETYHK,
KOTOpBI OyJeT CYUTaThb HUMITYJbChL, IOCTyMarmoIliue Ha BXOA. McHoib3ysh pyKOBOJCTBO
nonb3oBarens (reference manual) mis mmater Cyclone IIT Starter Kit, moakiIouuTh BXOJ K
KHOIIKE, a BBIXOJ K 4eThlpeM cBeroanonaM. CKOMIIMIMPOBATH MPOEKT. 3amporpaMMHpOBaTh
MPOEKT B OTIAJO0YHYIO IJIaTy. Y 0eAUThCS B paOOTOCIIOCOOHOCTH alroOpuTMa.

o Coznate B mporpamMmHOM mnaketre Quartus mpoekT. BhINOTHUTH ero mnpenBapuTelbHYIO
Hactpoiiky (BbiOpath ITJIMC cemetictBa Cyclone III EP3C25F324C6). Co3nmarp aiin ms
omrcanus anroputma padotsl IIJIMC Ha s3pike Verilog. JI06aBUTH B MPOEKT OJUH OJHOOUTHBII
BXOJl U OJMH 4YeThIpeXOMTHBIA BbIXOA. B pemakrope omucarh Ha si3pike Verilog anroputm
YEeTHIPEXOUTHOTO CYETYMKA, KOTOPBIA OyIeT CYHMTATh HMITYJbChI, MOCTYIAIONME HA BXOJ.
Hcnonb3ys pykoBoncTBO mosb3oBarens (reference manual) mist moratel Cyclone I Starter Kit,
MOJKIIIOYUTh BXOJ K KHOIKE, a BBIXOJ K YeThIpeM cBeToauoaaM. CKOMIMIMPOBATH MPOCKT.
3anporpaMMHpoOBaTh MPOEKT B OTIAJOYHYIO IJaTy. YOeautbcs B PabOTOCIOCOOHOCTH
aIropuTM™Ma.

OuneHouHble cpeacTBa chOpMUPOBAHHOCTH KOMIIETEHIUH

Ne 3ajanusa
HaunMeHoBaHue KOMIIETEHIMH NHaukaTopbl A0CTHKEHUA KOMIIETeH A K zz;‘:y
3aJjaHHe)
[TKA-2 WJI 1. lemoHCTpHpYeT 6a30Bble 3HAHUS
CHOCOOHOCTH MTPOBOANUTH HAYYHBIE TEOPETHYECKUX U IKCIIEPUMEHTAIILHBIX Pa3ieioB 30-36
HCCIIeI0BaHMs B 001aCTH (DU3UKH (u3MKK B 00J1ACTH COJHEYHO-3EMHBIX CBsI3ei
COJIHEYHO-3EMHBIX CBS3€H, UCIIOJb3Ys W] 3. Micnonb3yeT COBpEMEHHBIE TEOPETUUECKUE U
HEO0XOIUMBIE 3HAHUS TEOPETUUECKUX U 9KCIEPUMEHTAIBHBIE METO/IbI, BKITI0Yast METOAbI
OKCTIEPMMEHTATBHBIX Pa3IenoB QU3UKH 00paboTKM M aHaJIM3a JaHHBIX, IPU TPOBEJICHUN 1-29
Hay4HBIX UCCIEI0BAHUI U pea3allii HAyYHbIX
MPOEKTOB B 00aCTH (PM3UKH COITHEYHO-36MHBIX
cBsizel

Kpurepun onenkn:

- OLICHKA «3a4T€HO» BBICTABIIACTCA CTYIEHTY, €CIIH OCHOBHOM MAaTE€pHall YCBOEH, CTYIEHT
nproOpen HeoOXOMMBbIE 3HAHUS U YMEHHUS;

- OLICHKA «HE 3a4TEHO» - €CJIM OCHOBHOW MaTepHall yCBOEH HEJOCTAaTOYHO,CTYICHT He Ipuolpen
HEOOXOIUMBIX 3HAHUN U YMEHUH.

OueHouHbIe cpeCcTBa, 00ecneYnBalOLue JUATHOCTUKY COPMHUPOBAHHOCTH
KOMIIETCHIIHH, 3asIBJICHHBIX B pa0o4ell mporpaMme JUCUHUILIMHBI (MOLYJ151)

Pe3yabrar IMoka3arenn Kpurtepuu CoorBercrBue / 3auver /
JHATHOCTUKH HECOOTBETCTBHE IK3aMeH
copmMupoBaHHOCTH
KOMIIeTeH N
TlonoxurenbHbie TIOArOTOBKA K | Han TpaMOTHBIN n | CooTBeTCcTBHE 3a4er
pe3yIabpTaThI YCTHOTO | YCTHOMY pa3BepHYTBI  OTBET  Ha
MIPOMEKYTOIHOTO MIPOMEKYTOUHOMY BOTIPOCHI JUIS MTOJTOTOBKH IO
KOHTPOJIA KOHTpPOJIIO, 3HAHWE | TEOPETHYECKHM  BOIIPOCAM
OCHOBHBIX TeM | Kypca
JUCLUIUIMHBI,
YKa3aHHbIX B | He orBetun wmm orBetun | HecooTBercTBHE
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IIporpamme

HCOPpaBWIbHO Ha BOIPOCHI

OLICHUBAaHHsA IS MOJTrOTOBKH o
KOHTPOJIHMPYEMOH TEOPETHYECKMM  BOIIPOCaM
KOMIETEHINH Kypca
ITonoxutensHbIE MOJTOTOBKA k | Ilpn BemonHeHnH | CooTBeTCTBHE 3a4eT
pE3yNbTaTHI MIPAKTUYECKOU MIPaKTUIECKON paboThl
CaMOCTOSITENIbHOI pabore, 3HAHHE | peIlnI MIOCTaBJICHHYIO
MICbMEHHOHN paboTHI OCHOBHBIX TeM | 3ajady, HE JOITyCTHI
JIACHUTLINHBI, (hakTUUECKUX ONIMOOK, JUOO
HaJlMule OCHOBHBIX | JOMYCTHII MUHHMAaJIbHOE
YMEHHUH, KOJIMYECTBO, HE BIMAMIOLIEE
yKa3aHHBIX B | HA TOJHOE IIOHUMaHHE U
IIporpamme BOCITIpUsiTHE pabOoTHI
OLICHUBaHUS
KOHTPOJIUPYEMOH IIpu BbIoNHEHUM | HecooTBeTcTBHE
KOMIIETEHINH MPaKTHYECKOH paboTBl  He
pemmnn MIOCTaBJICHHYIO
3aj1ady, JOITyCTHI
(akTHueckue OIINOKH,
BIIUSIIOLIEE Ha MOJIHOE
IIOHHMaHWEe U BOCHPHUATHE
paboThI
[TonoxurenbHbIE IToaroroBka K | IToHOCTBIO pacKphIT CootBeTcTBUE 3auer
pe3ybTaThl 3a4eTa 3a4eTy U 3HAHHE | BOIPOC, JaHBI BCE
BOIIPOCOB JUIS | TIpaBUJIbHBIE OTPEAETICHUS
3agera He nonHOCTBIO PacKpBIT HecootsercTBHE

BOTIPOC U (WIJIH) TaHBI
HEBEPHBIE OPE/ICICHHs
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