





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPOEKTNUPOBAHME IIN®POBLIX CUCTEM HA IIJIUC

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-5 — crnocobHOCTh paspabarbiBaTh M MOZIePHHM3MPOBATh NPOrpaMMHOE U arrapaTtHoe obecrieueHue
MH(OPMAIIMOHHBIX ¥ aBTOMaTU3MPOBAHHBIX CUCTEM

OINK-6 — cmoco6HOCTh pa3pabarhiBaTh KOMIIOHEHTBI MPOrPaMMHO-aNMapaTHbIX KOMILIEKCOB 00paboTKH
MH(OPMALIMU U aBTOMAaTH3UPOBAHHOTO MPOEKTUPOBAHUS

OTIK-7 — crIocOOHOCTh — a/IaNTUPOBaTh — 3apybOeskHble  KOMIUIEKCHI  00paboTKM  WH(OpMaluud U
ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHMS K HY>K/]aM OTeUeCTBEHHbBIX MPe/IPUITHI

DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYKEHHUE C/IeyHOLINX pe3y/bTaToB 00pa3oBaHus:
OIIK-5

3HAHUA:

TIPUHIIUIIOB TIOCTPOEHHST K OCHOBHBIX 3TaroB pa3paboTKy IUGbPOBBIX YCTPOoUcTB Ha TTJTUC;;

HABbIKU:

(YHKLIMOHAJIBHOTO W CTPYKTYPHOTO MoOZenvpoBaHug ycrpoiicte Ha [IJIMC, BUpTyanabHOro
MIPOEKTUPOBAHUS;.
OIIK-6

3HAHUA:

MPUHLMIIOB NOCTPOEHUsS] MUKPOCXeM MPOrpaMMHUPyeMOM JIOTMKH, UX OCHOBHBIX CBOMCTB W Pa3Iduyui,
apXUTEKTYPhbl, UCI0J/Ib30BaHUs IPOrPaMMUPYEMbIX JIOTUUECKUX MHTErPalbHbIX CXEeM;;

YMeHusl:

BLIOMpATh THIT TPOrPaMMHPYEMOM JIOTWKU 15l peanu3aluy (PyHKLUI UHTerpabHBIX CXeM, COCTaBISTh
ornuvcaHue (PyHKIIMOHUPOBaHUS KakK Ha s13bIKe BHICOKOTO YPOBHS, TaK U B BU/le QYHKLMOHATBHOMN CXeMBI;;

HABbIKU:

[OCTPOEHUs NPOrpaMM C MCIO/Ib30BaHUEM SI3bIKOB M CPeZCTB MPOrpaMMUPOBaHUS JIOTUKY;.
OIIK-7

YMeHusl:

cocraBnsTe onvcanve IIJIMC B Buze Habopa ¢yHKLMOHAILHBIX OJIOKOB, BBIOWPATh KOHCTPYKLMIO
[TJTNC pns peanv3aluy POEKTa;;

HABbIKU:

pa3paboTKy yCTporcTB U KoHpurypuposanust [TJIVC mo, mpocTeiive 3a/1au;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa ITIPOEKTUPOBAHUE U ®POBBIX CUCTEM HA IUINC sBnsieTcs JUCLUIVIAHON
o0s13aTe/IbHOI yacTu 6;10Ka 1 mporpaMMbI IOATOTOBKY 10 HarpasieHuto 09.04.01 UHpopmamuka u
8bIYUCAUME/NbHAS. MEeXHUKA.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeCcKoW TOATOTOBKM 0OakajiaBpa M CIYKUT OCHOBOH [y ocBoeHus auciurvdH: HAYUYHO-
NCC/IEJOBATEJIBCKASA PABOTA, TEXHOJ/IO'MYECKASA (ITPOEKTHO-
TEXHOJ/IOTUUYECKASI) TIPAKTHUKA, BBIIIOJIHEHUE W 3AIIUTA BBIIIYCKHOM
KBAJTM®UKAIIMOHHOWM PABOThI



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. IIporpaMMupyeMeble JIOrHYecKkue HHTerpaabHble cxemsol. 1.1
Beegenue. 1.2 Apxurekrypa ITVIVIC. 1.3 Knaccuduxkanus ITJIAC. 1.4
5 9 TIUTUC xoprioparuu Altera (Xilinx). O6wuit 0630p. 1.5 3arpyska 3 9 4 5 20 30 20 50
koHpuryparmu [TJINC.
Paspen 2. SI3pik onucanus annaparypel VHDL. 2.1.0cHoBBI
5 9 cuHTakcKca a3eika VHDL. OcHoBHble oriepatopsl. 2.2 OCHOBBI HalMCaHUS 35 1 8 3 24 15 20 15
nporpamm. 2.3 CTpyKTypHOe onucaHue cxeM. 2.4 [TosegeHueckoe
OIHCaHKe CXeM.
Pazpen 3. SI3bIk onucanus annaparypel Verilog HDL. 3.1. OcHoBbI
5 9 CHHTaKcHCa s13biKa Verilog. OcHOBHbIe onepatopsl. 3.2 OCHOBBI 37 13 10 3 24 15 20 15
HanucaHus nporpamm. 3.3 CTpyKTypHoOe onucaHue cxeMm. 3.4
TToBe/ieHYeCKOe OITHCaHHe CXEM.
Paspen 4. UaTerpup I MaKeT NPOeKTHP IicC
Quartus IT (Xilinx ISE Design Suite). 4.1. ApxutekTypa 1 OCHOBHbIE
BO3MOXXHOCTH MNakeTa. 4.2. BBog npoekra. I'paduueckuii 1 TeKCTOBbIA
peAaKTophl, peJakTop BpeMeHHBIX Auarpamm. 4.3. KoMnuisiius poekra.
5 9 Hacrpotika u pexxumel KoMnunsauun. 4.4, Ornazka npoekra. CUMy/sTop. 4 9 6 3 32 20 20 20
BpeMenHast 1 GyHKLMOHA/IbHAsA CUMY/IALMS. AHaNIU3
Npou3BoAUTeNbHOCTHU. 4.5. Pa3sBojka npoekTa. Pejaktop pa3sBofKu.
AHanu3 oTyeta KomnusTopa. 4.6. CoszaHue BHIXOAHBIX (aiinos Ajs
TIpOrpaMMMUpOBaHuA. Hpouecc TIPpOrpaMMHUpOBaHUA U 3arpy3Ku
KOH(MrypaLuu.
5 9 Paspen 5. OTi1aKa ¥ Mojie/IMpOBaHKe NPoeKToB. 5.1 [TocTpoeHue u 38 9 6 3 29 20 20 0
ucrnonb3oBaHue Testbench. 5.2 MHTerpauus Quartus 1 ModelSim.
Bcero 3a 9 cemecTp 180 51 34 17 129 100 100 100
Bcero 1o fucnuiHe 180 51 34 17 129 100 100 100
3.2. AyUTOPHBIN IPAKTUKYM
Oonem,
Ne Homep 1 HauMeHOBaHMe
Tema MNPAKTHYECKOI'0 3dHATUA ayAa.
n/n pa3jesia AUCIUIT/TUHBI
yacoB
1 HpOFpaMMI/IPYEM]:Ie JIOTHY€eCKHE MHTErpa/IbHbI€ CXEMBbI: 3
Pasgen 1. [IporpamMmmupyemble  |apXUTeKTypa, KlaCCU(pUKaLs
JIOTMU€CKHEe UHTErpajbHbIe Apxurtekrypa 1 ocobeHHOCTH ipuMeHeHust [IJTUC
2  |CXeMBI. cemetictB MAX, Cyclone, Arria, Stratix (Spartan, Virtex, 2
Artix, Kintex). 3arpy3ka kon¢wurypauuu [IJIUC.
A3bik onvcanud anmnaparypsl VHDL: 0CHOBBI CMHTaKCUCa,
3 PEIB,Z[EJI 2. SI3BIK OnMcaHusa OCHOBHBIE OrepaTopbl, OCHOBBI HAlTUCAHHWSA TIPOTrPpaMM, 3
armmaparypsl VHDL. CTPYKTYpHOe OlMCaHue CcxeM, [I0BeJleHyeCcKoe ornucaHue
cXeM.
A3bIk onucanus anmnaparyps! Verilog HDL: ocHOBBI
4 Pa3,qe11 3. SI3BIK OINMCaHUsA CHHTAKCHCa, OCHOBHBLIE OIlepaTOpbl, OCHOBLI HAITMCAHUA 3
arnmaparyps! Verilog HDL. TporpamMmM, CTPYKTYPHOe OMUCaHue CXeM, MoBeJieHueCKoe
OIIMCaHue cxeM.
Pasgen 4. VIHTerpupoBaHHbBIN o
A PHD NurerpupoBannbii nakeT npoektupoBanus IIJIMC Quartus
5 |MAKeT MPOCKTMPOBAHIA TG IT (Xilinx ISE Design Suite): apxutekTypa 1 OCHOBHbIE 3
Quartus II (Xilinx ISE Design - APXUTEKTYD
. BO3MO)XHOCTH T1daKe€Ta, MeTOAWKa ITIPUMEHEHUS.
Suite).
OTI[a,[LKa " MO/Jie/IMPpOBaHK e TIPOEKTOB: ITOCTPOEHNE U
6 |Pasmen 5. Omazka u rcnonb3oBanue Testbench, uATerparms Quartus u 2
MO/Ie/TUPOBAHME IIPOEKTOB. ModelSim.
7 Konnoksuym 1
Bcero 3a 9 cemectp 17
3.3. JTaGopaTopHbIi NPAKTHKYM
[ T T
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Ne Homep 1 HanmeHOBaHue pa3jesa Tema /1a00paTOPHOro NPaKTUKyMa Oo0nemMm,
n/n JAUCLMITTUHBI ayp.
4acos
V3yueHuie TeXHOJIOTHUH PaboTHI C TpadruecKum,
1 |Pa3zgen 1. TIporpaMMupyembie TEeKCTOBBLIM peJjlakTopaMH, pelakTOpOM BpeMeHHbIX 2
JIOTUUeCKVe UHTeTpajbHble CXeMbl,  |JUarpaMM, PeaKTOPOM pa3MeIlleHu.
2 Komnussauus v cuMysisLys Npoekra. 2
3 V3yueHue TeXHOJOTMM PaboThI Ha si3bike VHDL. 2
4 [Pasen 2. Tt omicarn o EN CTpYKTY PO omicaia ’
anmaparypsl VHDL. DYKTYD .
5 ITpoektupoBanue cxeM Ha si3bike VHDL c 4
WCII0/Ib30BaHUEM [10BeJ|eHYeCKOI0 ONHCaHuSI.
6 3yueHure TeXHOOTUH PaboTHI Ha si3bIke Verilog. 2
7 peend oomcan e cien v e ol :
anmnaparypsl Verilog HDL. PYKTYP -
8 ITpoekTrpoBaHue cxeM Ha si3biKe Verilog c 4
VCTI0/Ib30BaHKeM IOBeJjeHUeCKOr0 OIMUCaHNS.
9 . [TpoektupoBanue aBromara Munu Ha si3bike VHDL. 2
10 Pazpen 4. MIHTErpUpOBAHHbIH MaKeT ITpoexTrpoBaHue aBToMara Muu Ha si3bike Verilog. 1
npoektrpoBanus [TJIMC Quartus 11
11 (Xilinx ISE Design Suite) IIpoextrpoBaHue aBTomara Mypa Ha s3bike VHDL. 2
12 [IpoekTupoBaHue aBToMaTa Mypa Ha si3bike Verilog. 1
13 |Pasgen 5. Otnazka u MogevpoBanue (IloctpoeHre u ucross3osaHue Testbench 4
14 |TPOEKTOB. 3arura KypcoBbix paboT 2
Bcero 3a 9 cemectp 34
3.4. CamocTosnTenbHas padora crygenta (CPC)
No Homep n HaumeHOBaHMe pasfiesa Oobem,
Copep)kaHue yueOHOro 3aaHus
n/n AVICIUILTUHBI 4acos
V3yueHue npeZlyCMOTPEHHBIX IPOrPaMMON
1 IUAKTUUeCKUX eJUHUL] 10 peKOMeHlyeMoi 16
Paspen 1. Ilporpammupyemsle j10ruyeckue uTepaType
VHTerpasjbHble CXeMbl.
2 [MToAroToBKa K 1ab0OpaTOPHOMY MPAKTHKYMY 2
3 BhbinoHeHre KypCcoBoii paboThbl 2
V3yueHue nipelyCMOTPEHHBIX POrpaMMOid
4 IUJAKTHUeCKUX eJUHUI] 10 PeKOMeHTyeMoi 14
Pazpen 2. SI3bIK onucaHus anmapaTyphbl UTeDa
parype
VHDL.
5 [MToaroroBka K 1ab0paTOpHOMY MPAKTUKYMY 6
6 BrinosiHeHWe KypCcoBOi paboThI 4
V3yuyeHue npeZlyCMOTPEHHBIX [IPOrPaMMON
7 IWJAKTUUeCKUX eJUHUL] 10 peKOMeHlyeMOoun 14
Paspen 3. fA3bIK onvcaHus anmnaparypel J—
. parype
Verilog HDL.
8 [MToAroToBKa K 1ab0paTOPHOMY MPAKTHKYMY 6
9 BeironiHeHre KypcoBoii paboThl 4
V3yueHue npelyCMOTPEHHBIX IPOrpaMMOi
10 |Pasnen 4. VinTerpupoBaHHbIi MakeT AU/IAKTHYECKHX e[IMHHL] [0 pEKOMeH/lyeMoii 20
nipoektrpoBanus [IJIVIC Quartus II (Xilinx ~ [/IUTe€parype
11 |ISE Design Suite). [MoAroToBKa K 1abOpaTOpHOMY MPAKTHKYMY 8
12 BeinosiHeHWe KypcoBoii paboThl 4
V3yuyeHue npelyCMOTPEHHbIX IIPOrPaMMOii
13 IUAAKTAYeCKUX eJUHUL] 110 peKOMeHyeMoun 14
Pazpen 5. Otnazaka u MoJieTMpOBaHUe JmTeparype
14 |npoekToB. [TogroToBka K /1ab0paTOPHOMY MPAKTUKYMY 4
15 BrironHeHne KypcoBoii paboThbl 4
16 IToaroroBka K KOJIJIOKBUYMY 7
Bcero 3a 9 cemectp 129
3.5. KypcoBast pabora
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IIEPUNO/,
MNCIIO/JIHEHUS | IVNIAHUPYEMOE
COAEPKAHUE STAIA (Hepmemn BPEMHI (4ac)

ceMmecTpa)
Otan 1. AHa/M3 MOCTaHOBKU 3a/lauM, COT/IaCOBaHUe 1-2 7
TeXHUUYECKOTO 3a/JaHusl.
Otan 2. [IpoeKTHpoBaHUE CUCTEMBI C UCTIOIb30BaHUEM 3.6 3
CTPYKTYPHOTO OIIMCAHMUSI.
Oran 3. [IpoekTHpoBaHKe CUCTeMBI C UCII0/b30BaHHEM 7-10 3
TOBE/IEHYEeCKOr0 OMUCAHMUS.
Oran 4. ITocTpoenue, 0T/1aiKa U MOJeIUPOBaHKe MPOEeKTa. 11-15 4
Jrtan 5. Odopmenue HOHC]—\IJI/ITEIIBHOIZ 3aMMCKH, ITOArOTOBKA 16-17 6
JIOKJIa/la 1 3aI{uTa KypCcoBOW paboThI.

Bcero 3a 9 cemecTp 18

4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI

CEMECTP HE/JIE/TU CEMECTPA
1] 2 6 10 [11]12]13]14] 15| 16 17
9 KP P TP KP | 7P KP, Ko, au. 3au.

YcnoBHble 0003HaYeHVS:

P — nuarHocThyeckast pabora;
KP — kypcogast paboTa;

Kosn — xonnoksuym;

. 3a4. — qudepeHIMPOBaHHbIN 3aueT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
crefyrolmx Gopmax:

e UArHOCTUYECKas pabora;

e KypcoBas pabora;

¢ KOJ/I/IOKBHUYM.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOAUTCA B Cl)OpMaXI

e uddepeHMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1.

2.

3.

4.

5.

. IIJINIC v napaJisie/ibHbIe apXUTEKTYPHI /i IPUMEHEHHUs] B a9pOKOCMUUeCKoi 061acTu. TTporpaMMHbie
olMOKY U 0TKa30yCTOWUYMBOe mpoekTupoBanue. M.: TexHocdepa, 2018, 5 3k3.

A. B. CrporoHog. . ITudpoBast 06paboTKa CUrHa/IOB B Da3uce MPOrpaMMHUPYEMBIX JIOTHUE CKUX
HUHTerpajbHeIX cxeM. CaHkT-ITetepOypr: Jlans, 2022, 3/1. pec.

A. X. Mypcaes, O. U. bypenesa. . [IpakTHKyM 10 TIPO€KTUPOBaHUIO Ha s13biKax VerilogHDL u
SystemVerilog. Caukt-ITetepOypr: Jlaub, 2022, 371. pec.

B. H. Ky3neros, B. A. KpuBoHocos, B. C. Ecunesckuii. . CpefcTBa aBTOMaTH3alMy U yIIpaB/ieHHsI.
Crapsiii Ockon: THT, 2021, s51. pec.

O. A. KoHoHOB. . OCHOBBI ITPOEKTUPOBaHKS 3MeKTPOHHBIX ycTpoiicTB Ha [IJIUC. CII6.BI'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2008, 1. pec.

5.2. J[lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:

He TpebyeTcsl.

5.3. [lepuoguueckue U3gaHust:

He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/Is1
OCBOEHUS! TUCIUTUIAHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1.

2.
3.
. https://www.voenmeh.ru/images/docs/norm_docs_stud/Polozhenie_ KRKP_2.0.pdf - TTonoxxeHue 1o

[SelN|

10.
11.

12.
13.

14.

15.

http://library.voenmeh.ru/jirbis2 — ®ynaamentanbHas 6ubmoreka BI'TY «BOEHMEX» um. [1.®.
YcTrHOBa;

https://urait.ru — I'maBHast — O6pa3oBaresnbHas ratdopma FOpaiit. /1711 By30B U CCY30B.;
http://e.lanbook.com — 3B5C JlaHs;

coJiep>kaHuto, 0)OPM/IEHHIO, OPraHW3aLMK BITIOJHEHUS Y 3alUThI KYPCOBBIX MTPOEKTOB U KYPCOBBIX
pabor BI'TY. CMK-I1-4.2-12.;

. http://www.terasic.com.tw/cgi-bin/page/archive.pl. Marepuasb! /i/151 IO/Tb30BaTeIS1 OT/IA[JOYHOTO

KomriekTa Ha ocHoBe ITJIMC DE1-SoC.;

. http://we.easyelectronics.ru/plis/plata-razrabotchika-de1-soc-obzor.html . CoobmectBo

IasyElectronics.ru. Tlnara paspaboturka DE1-SoC. O630p.;

. http://we.easyelectronics.ru/plis/vhdl-s-nulya.html VHDL c nyns;
. http://we.easyelectronics.ru/plis/prostenkie-primery-na-vhdl.html. I[Tpoctenskue ripumepsl Ha VHDL;
. http://we.easyelectronics.ru/plis/prakticheskie-zadaniya-po-vhdl-zadanie-1.html ITpakTruec-kue 3asaHus

no VHDL;

http://marsohod.org/verilog. fI3bik onucanus anmaparypsl Verilog HDL.;
http://we.easyelectronics.ru/plis/osvoenie-plis-s-ispolzovaniem-yazyka-verilog.html. Ocoe-aue ITJINC
C UCI0/Ib30BaHKeM s3bIKa Verilog;
https://www.altera.com/support/support-resources/design-examples.html. IIpumMepsi ipoekToB Ha [IJINC;
http://we.easyelectronics.ru/plis/shemotehnicheskoe-proektirovanie-dlya-plis.html. CxemoTexHuueckoe
npoektupoBanue ajs ITJTNC;

http://marsohod.org/11-blog/86-quartussim. [Tormarosas uacTpykuus s Quartus I1: Cumynsus
MPOEKTa.;

http://we.easyelectronics.ru/plis/modelsim-s-chego-nachat.html. ModelSim. C uero Hauatb..

CoBpeMmeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1.
2.

https://rusneb.ru — HatroHaneHast 3/1eKTpoHHast oubmoreka (HOB);

https://cyberleninka.ru/ - Hayunas anekrpoHHas 6ubaroTeka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(yHIaMeHTaIbHBIX UCC/Ie/IOBAHUH.

WHudopmaLoHHbIe CTIpaBOYHbIE CHCTEMBI:

1.

Texskcnept — MHbopMaL[MOHHBIN NIOpPTal TeXHUYeCKOro peryupoBaHusi: Hopmbl, TipaBu/ia, CTaH apThl
PoD;



2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- HH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.
5.5. TTporpamMMHoe obecrieueHue:

1. Quartus 14 Lite edition;
2. Quartus II.

5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY « BOEHMEX» um. [].®. YcTrHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. Ayautopusi ¢ YMC/IOM MOCaZ0UHBIX MeCT He MeHbIIIe KOJTMueCTBa 00yUaromuxcs;
2. [TpoekTop.

6.2. J/TabopaTopHbIe 3aHATHA:

1. ITnata: DE1-SOC;
2. Quartus 14 Lite edition;
3. Quartus II.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
IIPOEKTUPOBAHUE LIU®POBBIX CUCTEM HA IIVIUC

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa ITIPOEKTUPOBAHUE IMA®POBBIX CUCTEM HA IIJIUC sBrsieTcs AUCLUTTAHON
o0sA3aTeIbHOH 4YacTH 0O/0Ka 1 mporpamMmbl TIOATOTOBKM 10 HaripaeieHuto 09.04.01 Hugopmamuxa u
8blyUCAUMeAbHAsA mexHUKa. [IUCUUIUIMHa peany3yeTrcs: Ha ¢akynbTete M VHGOPMALIMOHHBIX U YTIPaBIISOLIX
cucrem BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadermpoit M9 CUCTEM VYIIPABJIEHUA U
KOMITbFOTEPHBIX TEXHOJIOT .

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OIIK-5 crocobHocTh paspabarbiBaTh M MOJAEPHM3UPOBaTh IPOrpaMMHOE U ammapatHoe obecrieueHue
MH(GOPMALIMOHHBIX ¥ aBTOMAaTH3UPOBAaHHBIX CUCTEM;
OIIK-6 crocobHOCTh pa3pabaThbiBaTh KOMIIOHEHTHI IPOrPaMMHO-aMNMapaTHbIX KOMILIEKCOB 06paboTku
rH(OopMaLMY ¥ aBTOMaTH3UPOBAaHHOTO TIPOEKTHPOBAHMKS;
OIIK-7  criocoOHOCTh  aJanTUPOBaTh  3apyOe)KHble  KOMIUIEKChI  00paboTKM  MH(OpMaluM U
aBTOMAaTU3MPOBAaHHOTO TIPOEKTUPOBAHUS K HY>K/]aM OTeueCTBeHHBIX TPe/TIPUSATHIA.

Copep)kaHue [JUCLIMIIIMHBI OXBaTblBaeT KPYI BOIPOCOB, CBS3aHHBIX C apXWUTEKTypoill M Kiaaccudukaiuei
[IJIUC, nporpaMMHpOBaHHMeM Ha s3blkax onucaHusi ammaparypel VHDL u Verilog, cTpykTypHOM U
TOBeJleHUYeCKOM OIMCaHUU CXeM, NPUMeHeHHneM MHTerpUpOBaHHOrO makera npoekrtuposaHus ITJIMC Quartus
IT (Xilinx ISE Design Suite), oT/1aikoi ¥ MOZie TMpOBaHHEM TIPOEKTOB.

HporpaMMoﬁ AUCHUTT/IMHBI IIPEeAYyCMOTDEHBI C/IeEAYIOLI e BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e KypcoBas pabora;
*  KOJIJIOKBUYM.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e uddepeHMPOBaHHBIN 3aUeT.

OO1jast  TPyZI0EMKOCTh OCBOEHHSI [UCILUIUIMHBI cocTaBisgeT 5 3.e., 180 u. ITIporpamMmoil AWUCIUTUTHHBI

TIpeAyCMOTPeHbI TipakThdeckue 3aHsaTus (17 41.), nabopatopHbiii pakTrkyM (34 4.), camocTosiTenbHas paboTa
crypenra (129 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
INPOEKTUPOBAHUE LIU®POBBLIX CUCTEM HA IIVTUC

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb 0CBOEHHS AUCLMIUIMHBI cocTaBgeT 180 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUH, U 129 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexomeHjyeMmas uTeparypa prn?{?éKOCTb’
Pa3pen 1. IlporpamMmupyeMble JToruyecKyue HHTerpajibHble CXeMbI.
O. A. KoHOHOB. . OCHOBBI ITPOEKTUPOBAHUS 3/IEKTPOHHBIX
" yctpoticts Ha [TJIUC: CII6.BI'TY "BOEHMEX" um. [I. ®.
SYHEHHE HIPEAYCMOTPEHHBIX Ycrunosa, 2008 (pasgenst 1-4)
TPOTrpamMMOH TUAAKTUYE CKUX
. . IVINC v napasiesbHble apXUTEKTYPbI [/1s1 IPUMEHEHVS B 16
CHMHMLY TT0 PEKOMEH/AYEMOH a’poKocMuueckoi obmactu. IIporpaMMHBIe OIIMOKH U
JIUTeparype o M -
OTKa30yCToiunBOe rpoekTrpoBanue: M.: TexHocdepa,
2018 (uactb 1)
B. H. Kysnerjos, B. A. KpuBoHocos, B. C. EcuneBckuil. .
IMozroroeka k naboparopuomy | Cpe/icTBa aBTOMaTu3aluu 1 yrpasieHus: Crapeiii OCKoi: 9
MPaKTUKyMy THT, 2021 (rnaBbI 4-6)
A. B. CrporoHos. . Lludposasi 06paboTka CUrHanoB B
B 4 046 6a3uce MPOrpaMMHPYEMBbIX JIOTHUECKUX UHTErpabHbIX 9
bIMOTHEHHE KypCOBOM pabOTBI cxem: CaHkr-Iletep6Oypr: Jlanb, 2022 (r1aBa 1)
Wroro no pasgeny 1 20
Paspen 2. fI3bik onucanus annaparypsl VHDL.
V3yueHue ripefyCcMOTPEHHBIX
MIPOTPaMMOi JUaKTUYe CKUX 14
€/JMHHL] 110 PeKOMEeH/lyeMOoi O. A. KoHOHOB. . OCHOBBI IIPOEKTUPOBAHUS 3/IeKTPOHHBIX
JITepaType ycrpoiict Ha [IJIUC: CITI6.BT'TY "BOEHMEX" um. []. ®.
IToaroroBka K 1abopaTropHOMY YctuHoBa, 2008 (pa3gen 5) 6
MPaKTUKyMy
BrinonHeHne KypCcoBoi paboThI 4
Wroro no pasgeny 2 24
Pa3pen 3. fI3bIk onucanus annaparypsl Verilog HDL.
W3yueHue ripeayCcMOTPEHHBIX
MPOrPaMMO¥ J1{AKTHUeCKHX 0. A.UKOHOHOB. . OCI.{OBI:I HpOEKTprOBElHI/IH 3]Iellv<TpOHH])IX "
e/JMHHL] TI0 peKOMEH{yeMOit yctpoticts Ha I[TJIMC: CII6.BI'TY "BOEHMEX" um. 1. ®.
nuTepaType YcrtuHoBa, 2008 (pa3zgen 5)
A. X. Mypcaes, O. U. Bypenesa. . IIpakTukym 1o
IToaroroBka K 1abopaTopHOMY . o
TPOEKTUPOBaHUIO Ha si3bikax VerilogHDL u System Verilog: 6
MPAKTUKyMy )
- Cankr-ITetepOypr: JlaHb, 2022 (BeCh TEKCT)
BrirosiHeHMe KypcoBoi paboThI 4
Wrtoro no pasgeny 3 24
Pa3pen 4. UnrerpupoBaHHbiii naket npoektupoBanus IIVIMC Quartus II (Xilinx ISE Design Suite).
N3yuenue ripesycMOTpeHHBIX O. A. KoHoHOB. . OCHOBBI ITPOEKTUPOBAHKS 37IEKTPOHHBIX
TPOrpaMMOi AWJIAKTUUEe CKUX ycrpoticts Ha I[TJIMC: CII6.BI'TY "BOEHMEX" um. 1. ®. 20
eIVHULL ITI0 peKOMEeHyeMOi YcrtuHoBa, 2008 (pa3zgen 5)
JIUTeparype A. B. CrporoHos. . Lludposasi 06paboTka CHrHanoB B
IToAroToBKa K 1a60paTopHOMY Gasuce MpoOrpaMMHUPYeMBbIX JIOTHUECKUX UHTErPabHbIX
. g . 8
TIPaKTUKYMY cxem: Caskr-ITetepOypr: Jlans, 2022 (t/1aBa 4)
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BbIrmosiHeHHe KypCOBO paboThI | 4

Wrtoro no pa3peny 4 32
Pa3pen 5. OT1agka u Moje/TMpoOBaHue MPOEKTOB.

N3yuenne ripeyCMOTPEHHBIX

TporpamMMoii AURAKTHIECKIX O. A. KoHOHOB. . OCHOBBI ITPOEKTUPOBAHUS 3/IEKTPOHHBIX 14

€/IMHULL 110 peKOMEHlyeMOU ycrpoiicts Ha [IJIUC: CI16.BT'TY "BOEHMEX" um. []. ®.

JiuTepaTtype YcrtuHoBa, 2008 (pa3zgen 5)

IMoaroroeka K maboparopHOMy A. B. CtporoHog. . ITudpoBast 06paboTka CUrHasIOB B 4

MIPAKTHKYMY 6a3uce MPOrpaMMHPYEMBbIX JIOTHUECKUX UHTErpabHbIX

BeIno/iHeHHe KypCoBoii paboTeI cxem: Caskr-ITetepOypr: Jlans, 2022 (t/1aBa 4) 4

ITogroroBka K KOJIJIOKBUYMY 7
Wroro no pa3geny 5 29
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MIPOEKTUPOBAHUE IIU®POBBIX CUCTEM HA ITJINC

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThueckas pabora

*  KOJ/UIOKBUYM;

e KypcoBas pabora;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

KonnokBuym

Ha konnokBuyMme cTyfeHTy npeyaraetrcs 10 TecToBbIX BONpocoB. I1pu ycrieliiHoM oTBeTe Ha 9-10
OLIeHKa 3a KOJJIOKBUYM — «OTJIMYHO», Ha 7-8 — «XOPOLLIO», Ha 5-6 — «yZI0BIETBOPUTEILHO».
KommniekT TecToBbIX BONpOCOB pasmenieH B Y MK auciunivHel.

KypcoBas padora

KypcoBasi paboTa BBHIMIOTHSETCS] B COOTBETCTBUU C UH/MBU/Ya/IbHBIM TEXHUUECKUM 3a/IaHHEM.
KoMr1eKT TUTOBBIX 3a/JaHUH M BADHAHTOB KYPCOBBIX paboT pasmettieH B YMK AWCLUTIIMHEL.
OO61ue TpeGOBaHUS K BBITIOTHEHHIO ¥ 0OPMIIEHHIO KYPCOBOH paboThI orpesiesisitoTcsi «I1omoykeHreM o
CofiepKaHuto, 0OPMIIEHHIO, OPraHW3aly BBITIOTHEHUS M 3aIUThl KYPCOBBIX TIPOEKTOB M KyPCOBBIX paboT
BI'TY»/
Inst obecniedeHUs TEKYIIero KOHTPOJIS pabOTHI CTY/IeHTa B TeUeHWe CEMEeCTpa YCTaHABIMBAIOTCS CPOKH
BBIMOJTHEHUSI 3TANOB KypCOBOW paboThI.
OcHOBaHUEeM /IJisl HeJIOTyCKa KypCOBOUM pabOTHI K 3alIUTe MOTYT ObITh:
- HeTO/THOe WM HeBepHOe BBITIOJTHEHHe TEXHUUYECKOT0 3a/jaHus;
- OTCYTCTBUeE TIPeyCMOTPEHHbIX 3a/jaHieM MaTepuasioB uin HecootBeTcTBUe UX [[OCT;
- HECOOTBETCTBHeE TOSICHATE/TEHOM 3aMCKU YCTaHOB/IEHHBIM TPebOBaHUSIM.
OtleHKa 3a KypCOBYIO pab0Ty BBICTaBJISIETCS 10 pe3y/ibTaTaM ee 3all[UThI CTYJeHTOM Tepesi KOMUCCHEH,
Ha3HAYeHHOU 3aBe/IyIONIUM Kadepoii. 3aiuTa KypcoBoi paboThl Tpe/[yCMaTpyBaeT KpaTKUi I0K/Iafl CTyAeHTa
Y OTBEThI €ro Ha BOTIPOCHI, CBSI3aHHBIE C COZIepP’KaHueM paboThl.

JuddepennupoBaHHbIi 3a4eT

OO0yuatolmuiics UMeeT TMPaBo Ha MOyYeHHe MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIEIITHOTO MPOXOXKEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTUUECKOU PaboThI B
COOTBETCTBUH C TpadmKoOM pa3zena 4.
IuddepeHITMPOBaHHBIHN 3aUET OPOPMIISIETCS TTPU YCJIOBUM TIOTHOTO BBITIOJTHEHUSI BCEX MEPOTIPUSITHH,
TpelyCMOTPEHHBIX TPAQMKOM KOHTPO/ILHBIX MeporpusTtuii. OljeHKa 3a JuddepeHIMpOBaHHbIN 3aueT
oTIpeZienisieTcs Kak cpefiHee apriMeTHUeCKOe OIIeHOK 3a KypCOBYI0 paboTy U Ko/UToKBUyM. T1pu
HEoOXOZIMMOCTH OKDPYTVIEHHS OIIeHKH MPUOPUTET OT/IAeTCs OIIeHKe 3a KypCOBYIO pabory.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Eﬂi’;ﬁlf Hahmn eMbIe Kypcosas
5 | g [PorP Py 29 | 9 | 4 5 | 20 | 30 | 20 | 50 | pabora,
JIOTHYeCcKHe HHTerpajibHbIe
KonnokBuym
CXeMBl.
Kypcogas
5 | o [PasAen2.Shbikomucamms | oo gy | g 3 | 24 | 15| 20 | 15 | pabora,
annaparypsl VHDL.
Komnoksuym
Kypcogsas
519 E:r”ge"a 3. ’E"{,"er"iﬂ“cgg‘f 37 1 13| 10 | 3 | 24 | 15| 20 | 15 | pa6ora,
paryp g ) Komnnokeuym
Pazpen 4.
NHaTerpupoBaHHbIN NaKeT Kypcogas
5 9 |mpoekTHpoBaHus IIVIVIC 41 9 6 3 32 20 | 20 | 20 pabora,
Quartus IT (Xilinx ISE Konnoksuym
Design Suite).
Kypcogas
5 | 9 [Pasens.Omnagkau 38| 9 | 6 3 | 29 | 20| 20| 0 | pabBora,
MO/Ie/IMPOBAHKE MPOEKTOB.
KonnokBuym
Bcero 3a 9 cemectp 180 | 51 34 17 129 | 100 | 100 | 100
Bcero no gucuniuHe 180 | 51 34 17 129 | 100 | 100 | 100
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