





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:

TICK-2.03 — criocoGHOCTh BBHIMOMHATL pabOThI M yMpaB/isATh paboTaMu MO CO3[aHU0 (MOJUGUKAIMU) U
COTIPOBOXKAEHHUI0 MHTErPALIMOHHBIX PellleHri B 00/1aCTH aBTOMaTH3MPOBAHHHBIX CUCTEM

OTIK-5 — crocobHoCTh pa3pabaThiBaTh W MOJIEPHU3UPOBATh MPOTPAMMHOE U armnapaTHoe obecrieueHue
WH(QOPMALIMOHHBIX M aBTOMaTU3WPOBAHHBIX CUCTEM

OTIK-6 — crnocobHOCTh pa3pabaThiBaTh KOMITOHEHTHI TPOrPaMMHO-AMMapaTHbIX KOMIUIEKCOB 00paboTKH
UH(OPMAIMH ¥ aBTOMATU3UPOBAHHOTO TIPOEKTUPOBAHMS

OIIK-7 — CcrOCOOHOCTh — a/laNTUPOBaTh  3apy0OeskHble KOMIUIEKCHI  00paboTKM  WH(OpMaluud U
ABTOMaTHU3UPOBAHHOTO TIPOEKTUPOBAHUS K HY)K/]JAM OTeUeCTBEHHBIX MPe/TPUITHN

@®opMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYDKEeHHe C/leyIOLINX pe3y/isTaToB 00pa3oBaHust:
IICK-2.03

3HAHUA:

11esiedt v puHIMNIOB rpuMeHenys [TJIVIC B aBTOMaTH3MPOBaHHBIX CUCTEMAX;

YMeHUS:

BbI/Ie/IATh 3a7iauu, Tpebytoriue npumeHenus IIJIMC B MpoeKTHUPyeMOi aBTOMAaTU3UPOBAHHOM CHCTEME,
orpe/ieNiATh TeXHUUeCKre TpeboBaHus K rpoekTy Ha [TJINC;

HABbIKU:

peasiM3aluu, OT/1aIKu U MoJieTupoBaHus mpoekTa Ha [TJIMC.
OIIK-5

3HAHUS:

TIPUHIIUIIOB MTOCTPOEHHST M OCHOBHBIX 3TaroB pa3paboTKy 1UGbPOBBIX YCTPOUCTB Ha TTJTUC;

HABbIKU:

(YHKLMOHAMBHOTO W CTPYKTYPHOTO MoJenvpoBaHus ycrpoiictB Ha [IJIMC, BUpTyanbHOro
MPOEeKTUPOBAaHMUS.
OIIK-6

3HAHUS:

MPUHLUIIOB MOCTPOEHUsS] MUKPOCXeM MPOrpaMMHUPyeMOM JIOTUKH, UX OCHOBHBIX CBOMCTB M Pa3Iduui,
apXUTEKTYPbl, UCII0/Ib30BaHUS [IPOrPAMMUPYEMBIX JIOTUUECKUX UHTErPa/IbHBIX CXeM;

YMeHuUs:

BLIOMpATh TUTT TIPOTPaMMUPYEMOM JIOTUKH /ISl peanv3alyi GyHKLUA WHTerpasbHBIX CXeM, COCTaBIISATh
orvcaHue (PyHKIIMOHUPOBAHUS KaK Ha s13bIKe BHICOKOTO YPOBHS, TaK U B BUfe (YHKLIMOHAIBHON CXeMbI;

HABbIKU:

MOCTPOEHHs TIPOrpaMM C MCIO/Ib30BaHUEM SI3bIKOB U CPeJCTB IPOrpaMMUPOBaHUs JIOTUKU.
OIIK-7

YMeHuUs:

cocraBnsTe onvcanve IIJIMC B Buze Habopa (yHKIMOHANILHBIX OJIOKOB, BBIOMPATh KOHCTPYKLMIO
[TJTNC pnisa peanv3aiuu NpoeKTa;

HABbIKU:

pa3paboTKu ycTpoicTB 1 KoHpuryprpoBanus [IJIVIC nog npocTeiiiiye 3amaun.



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.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
O3HAKOMUTEJ/IBHASA ITPAKTHUKA.

Copep)kaHye AWCIHUIUIMHLI SIBJISIETCS OCHOBOM ISl OCBOEHUS TUCIUTUIAH: TEXHOJIOI‘I/I‘-IECKA{I
(HPOEKTHO-TEXHOJIOUFI/I‘JECKAH) ITPAKTHKA, BBITIO/ITHEHUE U 3AIIUTA BBIITY CKHOU
KBAJIM®OUKAIIMOHHOU PABOTBI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-3 — CrniocobeH aHaM3UpoBaTh MpogeCcCroHaMbHY0 HHPOPMALIMIO, BhIE/ISATEL B Hell T/IaBHOe,
CTPYKTYPUPOBAaTh, 0OPMIISITh U MPEJCTAB/ATEL B BU/Ie aHATUTHUECKUX 0030POB C 000CHOBaHHBIMHU
BBIBOZIAMH U peKOMeHJalusiMy

¢ TICK-2.02 — CriocobeH MpOBOUTEL HAYYHO-UCCTIE0BATELCKUE U OTILITHO-KOHCTPYKTOPCKHE
pa3paboTKu MPH UCC/IeJIOBAHUN CAMOCTOSITE/TBHBIX TEM

¢ YK-6 — CriocobeH orpezie/isiTh ¥ peaTn30BbIBaTh MPUOPUTEThI COOCTBEHHOM /1eSITeTBHOCTH U CTIOCOOBI
e€ CoBepILIeHCTBOBaHUS HA OCHOBE CAMOOLIEHKH



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. IIporpaMMupyeMble TI0THYeCKHE HHTErpa/ibHbIe
cxembl. 1.1 Beegenue. 1.2 Apxutextypa ITJIMC. 1.3
5 10 Knaccuduxarust IIJIUC. 1.4 TIJIUC kopriopatuu Altera 2 9 4 5 2 20 30 20 50
(Xilinx). O6uuii 0630p. 1.5 3arpyska kor¢wurypauuu [TJIVC.
Paspen 2. SI3pIk onucanus annaparypbl VHDL. 2.1.0cHOBbI
5 10 |cuHTaKcHca A3bIKa VHDL. OcHoBHble oriepatopsbl. 2.2 OCHOBbI 35 11 8 3 24 10 15 20 15
HarnuicaHus nporpamm. 2.3 CTpyKTypHOe omnucaHue cxeM. 2.4
TNoBeJeHUeCKOE OMUCAHHE CXEM.
Paspen 3. SI3bIk onucanusi annaparypsl Verilog HDL. 3.1.
5 10 OCHOBBI CHHTaKcHCa si3bika Verilog. OCHOBHbIe oniepaTopsl. 3.2 37 13 10 3 24 10 15 20 15
OcHoBel HanMcaHus nporpamm. 3.3 CTPyKTypHOe onrcaHue
cxeMm. 3.4 TToBejieHueCKoe OMKCaHHe CXeM.
Pazpen 4. UaTerpup 1l MaKeT NPOeKTHP
IITUC Quartus II (Xilinx ISE Design Suite). 4.1.
ApXUTeKTypa 1 OCHOBHbIe BO3MO)KHOCTH NakeTa. 4.2. BBoj,
npoekTa. ['paduueckuii 1 TEKCTOBBIN PejaKTOPbI, PeaKTOp
BpeMeHHEIX Auarpamm. 4.3. Komnunsuus npoekra. Hactpoiika
5 10 |u pexkuMbl KoMIUIALMHK. 4.4. OTnazika npoekra. CUMysITOp. 41 9 6 3 32 30 20 20 20
BpemeHHast 1 pyHKIMOHAIbHAS CUMY/IALMS. AHaIN3
TIpou3BoAUTebHOCTHU. 4.5. Pa3sBoaxka npoekra. Peakrop
pa3BofIKU. AHanu3 oTueta KomnunsTopa. 4.6. Cosjanue
BBIXO/HBIX (aii/IoB /151 mporpaMmupoBaHust. ITporecc
MPOrpaMMHPOBAHHUs U 3arpy3Ku KOHGHUTypaLuu.
Paspen 5. OT/1aKa 4 Moje/IMpOBaHHe NPOeKTOB. 5.1
5 10  |IToctpoenue u ucronb3oBanue Testbench. 5.2 WHTerparus 38 9 6 3 29 30 20 20 0
Quartus 1 ModelSim.
Bcero 3a 10 cemecTp 180 51 34 17 129 100 100 100 100
Bcero no gucuuninHe 180 51 34 17 129 100 100 100 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep 1 HaMMeHOBaHuUe
Tema MNPAKTUYECKOr'o 3aHATUA dayA.
n/n pPa3ae/ia JUCHUIIMHBI
JdacoB
1 HpOFp&MMprEMLIe JIOTU4YeCKHWe MHTEerpa/ibHble CXeMBbI: 3
Paszen 1. [IporpaMmupyembie  |apXUTEKTypa, KlacCU(UKaLs
JIoruyeckKre MHTerpaabHble ApxwurekTypa u ocobeHHoCTH npuMeHenus TTJINC
2  |CXeMBL. cemeiictB MAX, Cyclone, Arria, Stratix (Spartan, Virtex, 2
Artix, Kintex). 3arpy3ka koH¢wurypauuu [TJIVC.
A3bIK onrcanus anmnaparypsl VHDL: ocHOBBI CHHTaKCuCa,
3 Pasgen 2. f3bIk onvcanus OCHOBHBIE OIIepaTopbl, OCHOBBI HAITMCAHUS IIPOrPAMM, 3
dlriapaTyphbl VHDL. CTPYKTYPHOE€ OIMMCdHHE CXeM, MoBeJeHUYeCKoe OImMCaHue
cXeM.
S13bIK onucanus annaparypsl Verilog HDL: ocHOBbI
4 Pa3,qen 3. SI3BIK OnMCaHUsA CHUHTAdKCHCa, OCHOBHbIE OI1epdaTOpPbl, OCHOBbI HAITMCAHUA 3
anmaparypsl! Verilog HDL. IporpaMM, CTPYKTYpHOe OIMCaHue CxeM, II0BeJjeHueCcKoe
OIIMCaHue CcxeM.
Pasgen 4. IHTerpupoBaHHBIN o
A PHD WHTterpupoBaHHbIi nMakeT npoektupoBanus [1JIMC Quartus
5 [maKer npoekruposanks IVTAC i w0y "1op Desion Suite): apxuTekTypa u ocHOBHbIE 3
Quartus II (Xilinx ISE Design & - APXHTEKTYD
. BO3MO>XHOCTH I1aKeTa, METOAWKA IPUMEHEeHU .
Suite).
OTJIa.,[[KEl 1 MOJe/IMPpOBaHKe TMPOEKTOB: TIOCTPOEHUE U
6 |Pazgen 5. Omagka u ucriosib3oBaHue Testbench, unrerpanusa Quartus u 2
MO/ie/TUpOBaHNe TIPOEKTOB. ModelSim.
7 Konnoksuym 1
Bcero 3a 10 cemectp 17




3.3. JIaGopaTopHbIii NPAKTUKYM

Oonem,
Ne Homep u HaiMeHOBaHMe pa3jesa
Tema /1a00paTopHOro NpakTHKymMa aya.
n/n JUCIUILTAHBI
4acoB
W3yueHue TexHOMOrMM paboThl € rpaduueckum,
1 |Pa3gen 1. [IporpamMmupyembie TeKCTOBBIM peZlaKTOpaMH, peJakTOPOM BpeMeHHBIX 2
JIOTMUeCKWEe UHTeTpa/ibHbIe CXeMBI.  |JUarpaMM, PeJakKTOPOM pa3MellieHu.
2 Komnunsuuys v cuMmynsuus poekTa. 2
3 3yuenHue TexHOIOTHMH paboThl Ha si3bike VHDL. 2
4 [Paen 2. Savik omcas o marateN CTpyKTY DO omicaia :
anmnaparypsl VHDL. PYKTYP .
5 IIpoextrpoBaHue cxeMm Ha s3bike VHDL ¢ 4
WCTI0/Ib30BaHKeM IOBeJjeHUeCKOr0 OITUCaHNUS.
6 V3yueHue TexHOMOrMM paboThI Ha si3bike Verilog. 2
e oo |[oTnorane o e erlo 4
anmaparypsl Verilog HDL. PYKTYP . :
8 [TpoexTrpoBaHue cxeM Ha si3blke Verilog ¢ 4
WICTI0/Tb30BaHMeM MTOBeJeHUeCKOTO OMUCAHUS.
9 . ITpoekTrpoBaHre aBToMara Muu Ha s3bike VHDL. 2
Pasgen 4. InTerpvpoBaHHbBIU NAKeT :
10 [IpoekTupoBaHve aBToMaTa Muiu Ha si3bike Verilog. 1
1 npoektrpoBanus [TJIMC Quartus 11 0 M ADL >
(Xilinx ISE Design Suite). poeKTHpOBaHHe aBToMaTa Mypa Ha s3bIke V .
12 ITpoekTupoBanre aeromMata Mypa Ha si3bike Verilog. 1
13 |Pa3gen 5. Omiagka u MogenupoBanue |[Toctpoenue u ncnoss3oBanue Testbench. 4
14 |pOEKTOB. 3arura KypCcoBbIX pabor. 2
Bcero 3a 10 cemecTp 34
3.4. CamocrosTenibHas pabdora crygenrta (CPC)
Ne Homep 1 HanMeHOBaHue pasjesia Oomnem,
CojepixaHue yue0HOro 3a/JaHusl
n/n AUCLUITUHBI 4acoB
V3yueHue nipeyCMOTPEHHBIX IPOrpaMMOi
1 IUJAKTUUeCKUX eUHUI] 10 peKOMeHTyeMoi 16
Pazpen 1. IlporpammupyemMsble 10rudecKue nuTeparype
VHTerpasbHble CXeMBbI.
2 [ToaroroBka K 1ab0paTOpPHOMY MPAKTUKYMY 2
3 BeinosiHeHre KypcoBoii paboThbl 2
4 [MToAroToBKa K 1ab0paTOpHOMY MPAKTHKYMY 6
Paspen 2. f3bIK onvcaHusd anmnaparypel V3yueHue npejlyCMOTPEHHbIX NPOrpaMMon.
5 VHDL IUaKTUUYeCKUX eUHUL] TI0 peKOMEeHyeMOou 14
) JuTeparype
6 BeironiHeHre KypcoBoii paboThl 4
V3yueHue npeyCMOTPEHHBIX IPOrpaMMOi
7 IUJAKTUUeCKUX eUHUIL] 10 peKOMeHTyeMoi 14
Pa3pen 3. A3bIK onMcanus anmnaparypel TUTepa
. parype
Verilog HDL.
8 [ToaroToBKa K 1ab0paTOPHOMY MPAKTUKYMY 6
9 BeinonHeHWe KypcoBoii paboThbl 4
V3yueHue mipeZlyCMOTPEHHBIX MPOrpaMMOid
10 Paznen 4. InTerpupoBaHHbI NakeT AUJAKTUYECKUX e/JIHULL 110 PEKOMEHYEMOM 20
npoektrpoBanus [IJIMC Quartus II (Xilinx ~ [JIUTepaType
11 |ISE Design Suite). IToaroroBka K 1a00paTOPHOMY MPAKTUKYMY 8
12 BrironHeHne KypcoBoii paboThl 4
V3yueHue npeZlyCMOTPEHHBIX IPOrPaMMON
13 IWJAKTUUeCKUX eJUHUL] 10 peKOMeHlyeMoi 14
Pa3gen 5. Otnazika ¥ MOJie TMPOBaHMe mTeparype
14 |mpoexkToB. [TogroToBKa K /1ab0paTOPHOMY MPAKTHKYMY 4
15 BhbirnoiHeHre KypCcoBoii paboThI 4
16 ITonroToBka K KOJJIOKBUYMY 7
Bcero 3a 10 cemectp 129
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3.5. KypcoBas padora

IIEPUNO[
HNCIIO/JIHEHUS | IINTAHUPYEMOE
COJEP)XAHUE 3TAIIA (nenen BPEMSI (uac)

ceMecTpa)
Ortan 1. AHa/M3 MOCTaHOBKU 3a/iauM, COT/IaCOBaHUe 1-92 2
TeXHUYEeCKOTO 3a/JaHusl.
Oran 2. IIpoekTUpoBaHue CUCTEMBI C UCTIOIb30BaHUEM 3.6 3
CTPYKTYPHOTO OTIMCaHUS.
Oran 3. [IpoeKTHpoOBaHUe CUCTEMBI C UCTIOIb30BaHUEM 7-10 3
TOBEJEHYECKOTO OMUCAHUS.
Ortar 4. [TocTpoeHue, oT/1ajKa U MOZe/IMPOBaHye TIPOeKTa. 11-15 4
Jrarn 5. Odbopmienue HOHCI:IJI/ITEJ'H:HOI\/'I 3aIiCKH, TI0JITOTOBKA 16-17 6
[TOKJIa/a U 3all[UTa KypCOBOM paboThI.

Bcero 3a 10 cemecTp 18

4. OPMbI KOHTPOJIA OCBOEHUA JUCLIUII/IMHbI

CEMECTP HEJE/IM CEMECTPA
1| 2 (3/4|5| 6 |7(8(9| 10 (11|12|13|14| 15| 16 17
10 KP Op Op Kp | OP KP, Komn, gud. 3au.

YcnoBHbIe 0003HAYEHUS:

P — nuarHocThueckasi paboTa;

KP — kypcoBas pabora;

Ko — konnoksuywm;

mud. 3au. — auddepeHMPOBAHHEBIMN 3a4erT.

TeKyIuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB TIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble MHTePBAJIbI B
cnenyrommx dpopmax:
¢ IMarHocTUYeckas pabora;
e KypcoBas pabora;
*  KOJ/UIOKBUYM.

IIpome)xyTouHas arTecTanus IIPOBOJAUTCS B (hopMax:
e uddepeHMPOBAaHHBIN 3a4erT.



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: Jlanb, 2021, 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:
IICK-2.03 crnocoOHOCTb BBLIMOMHATE PabOTBl W YIPaBAATh paboOTaMu TIO CO3JaHUI0 (MoAMdUKanmu) |
COTIPOBOK/IEHUIO MHTETPAIIMOHHBIX PEIIEHUH B 00/1aCTH aBTOMAaTH3UPOBAHHHBIX CUCTEM;
OIIK-5 criocobHOCTh pa3pabaTbiBaTh W MOJEPHU3UPOBaTh TPOrPAMMHOE W armapaTHoe obecrieueHue
MHGMOPMALIMOHHBIX ¥ aBTOMAaTH3UPOBAaHHBIX CUCTEM;
OIIK-6 crocobHOCTh pa3pabaThiBaTh KOMIIOHEHTHI ITPOrPaMMHO-arapaTHbIX KOMILIEKCOB 00paboTKu
vH(bOpMaLMK U aBTOMaTHU3MPOBaHHOTO MPOEKTHUPOBAHUS;
OIIK-7  criocoGHOCTh  afianTUPOBaTh  3apyOeXkHble  KOMIUIEKCHI — 00paboTku  wHMOpMaluu |
aBTOMAaTHU3MPOBAHHOTO TIPOEKTUPOBAHKS K HY>K/[aM OTeUeCTBEHHBIX TTPe/IIPUSTHH.

ConepkaHue [JUCLIMITIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C apXUTEKTYpoll U Kiaccudukalyeit
[IJIUC, mnporpaMMHpOBaHHEM Ha s3blKax onucaHusi anmaparypel VHDL u Verilog, crpykrtypHOM 1
TI0BeJIeHYeCKOM OINMCAaHWUU CXeM, IIPUMEeHeHHeM WHTerpUpOBaHHOrO mnakera npoektuposanus ITJIMC Quartus
IT (Xilinx ISE Design Suite), oT/1aikoif ¥ MO/Ie/TMPOBaHUEM TIPOEKTOB.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
¢ KypcoBas pabora;
¢  KOJJIOKBUYM.

IIpomexyTouHas arTecTalusi TIPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast  TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 5 3.e., 180 u. TIporpamMMol AWCIUITUHBI
TpeyCMOTPEeHbI MpakThueckue 3aHsaTHs (17 4u.), mabopaTopHblii MpakTHKyM (34 4.), camocTosiTe/bHasi paboTa
crygerra (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 prm:{?éKOCTb’
Pa3pen 1. IlporpamMmupyeMble JToruyecKyue HHTerpajibHble CXeMbI.
O. A. KoHOHOB. . OCHOBBI ITPOEKTUPOBAHUS 3/IEKTPOHHBIX
ycrpoiicts Ha [IJIUC: CITI6.BT'TY "BOEHMEX" um. /1. ®.
V3yuerue TPEAY CMOTPEHHBIX Ycrunoga, 2008 (pa3zesnsl 1-4)
MPOTPAMMOH AMAAKTUHEECKIX . 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. .
IToAroToBKa K 1a60paTopHOMY CpezcTBa aBTOMaTH3al[MK U yIipapsieHus: Crapeii OCKoJT: 9
MPaKTUKyMy THT, 2021 (rnaBbI 4-6)
A. B. CrporoHos. . Lludposasi 06paboTka CUrHanoB B
. 6a3uce MPOrpaMMHPYEMBbIX JIOTHUECKUX UHTErpabHbIX
Brinonenue Kypcogoid paGors! cxem: CaHkr-Iletep6Oypr: Jlanb, 2022 (r1aBa 1) 2
Wroro no pasgeny 1 20
Paspen 2. fI3bik onucanus annaparypsl VHDL.
IMoaroroBka K 1abopaTtopHOMY 6
TPaKTUKYyMY
N3yueHue npeanyCMOTpPEHHBIX O. A. KoHOHOB. . OCHOBBI NPOEKTUPOBaHUS 3/1IEKTPOHHBIX
MpOrpaMMoi AUJaKTUYeCKUX yctpoticts Ha [TJIUC: CII6.BI'TY "BOEHMEX" um. [I. ®. 14
eIHULI TI0 peKOMeHyeMOit YcruHoga, 2008 (pasgen 5)
JIUTeparype
BrirosiHeHMe KypcoBoii paboThI 4
Wroro no pasgeny 2 24
Pa3pen 3. fI3bIk onucanus annaparypsl Verilog HDL.
N3yuenue rpesycMOTpeHHBIX
MPOrPaMMO¥ J1{AKTHUeCKHX A. X. Mypcaes, O. U. EypegeBa. . [IpakTukym o .
SJMHHI] TI0 PEKOMEHYEMOi TNPOeKTHUPOBAHMIO Ha si3blkax VerilogHDL u SystemVerilog: 14
nuTepaType Cankr-ITetepOypr: Jlanb, 2021 (Bech TEKCT)
TIoATOTOBKA K NaGODATOPHOMY 0. A.UKOHOHOB. . OCHOBBI IPOEKTUPOBAHUSA 3/IEKTPOHHBIX
ycrporict Ha IIJIVC: CII6.6I'TY "BOEHMEX" um. [1. ®. 6
MPAKTUKyMy
_ YctuHoBa, 2008 (pasgen 5)
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 POEKTHPOBaHUSI 37I€KTPOHHBIX
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
TIPaKTHKYMY cxem: Caskr-ITetepOypr: Jlans, 2022 (t/1aBa 4) 8
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BbIrmosiHeHHe KypCOBO paboThI | 4

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

N3yueHue npeycMOTpeHHBIX

TpOrpamMmoin AURAKTHIECKIX A. B. CrporoHos. . [Tudposasi 00paboTKa CUTHA/IOB B 14

€/IMHUL] T10 PEKOMEHyeMOU 0a3uce MPOrpaMMUPYEMBIX JIOTHUECKUX UHTErPaIbHBIX

JIMTeparype cxem: CaHkT-ITetepOypr: Jlanb, 2022 (r1aBa 4)

IMoaroroeka K maboparopHOMy O. A. KoHOHOB. . OCHOBBI NIPOEKTUPOBaHUS 3/IEKTPOHHBIX 4

TPaKTUKyMy ycrpotict Ha IIJIVC: CII6.6I'TY "BOEHMEX" um. [1. ®.

BeIno/iHeHHe KypCoBoii paboTeI Ycrunosa, 2008 (pasgen 5) 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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Pa3pen 1.
IIporpammupyembie Kypcosas
5 10 |moruueckue 29 9 4 5 20 20 | 30 | 20 | 50 pabora,
UHTerpajibHbIe Konnoksuym
CXeMbl.
Pazpgen 2. fI3bIk Kypcogas
5 10 |onucaHus 35 | 11 8 3 24 10 | 15 | 20 | 15 pabora,
annaparypsl VHDL. Konnoksuym
Pazpen 3. SI3bIk
OMHUCaHMS Kypcosas
5 10 . 37 | 13 10 3 24 10 | 15 | 20 | 15 pabora,
anmnaparypsl Verilog
HDL. Konnokeuym
Pazpen 4.
HMHTEerpupoBaHHbIN
naket Kypcosas
5 10 |mpoexTHpOBaHUA 41 9 6 3 32 30 | 20 | 20 | 20 pabora,
IIJIUC Quartus II KonnokBuym
(Xilinx ISE Design
Suite).
Pa3pen 5. OTnagka v Kypcogsas
5 10 |mopenupoBaHue 38 9 6 3 29 30 | 20 | 20 0 pabora,
IPOEKTOB. Konnoksuym
Bcero 3a 10 cemectp 180 | 51 34 17 129 | 100 | 100 | 100 | 100
Bcero nmo aucuIinHe 180 | 51 34 17 129 | 100 | 100 | 100 | 100
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