





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:

24.05.05 [[ICK-4 — crocoOHOCTh, TIPOEKTHPOBaTh IOJCUCTEMBI U 3/IEMEHTHI CHUCTEM YTpaBIeHUS
(M19) |aBHAIMOHHBIX KOMILIEKCOB pa3/IMYHOIO Ha3HaueHUst

24.05.06 |TICK-4 — cnocoOHOCTh TIPOEKTUPOBATh TOJCHCTEMbI U 3/IEMEHThI CUCTEM YIIPaB/ieHUs] PAakeT U
(M19) |ppyrux nertaTesbHBIX anmapaToB

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
IICK-4 (24.05.05, 19)

3HAHUA:

TIPUHIIUIIOB MOCTPOEHUs IIUGMPOBBIX YCTPOUCTB Ha TTJTVIC, OCHOBHBIX 3TAroB WX pa3paboTKH;;

YMeHusl:

cocraBnsTe onvcanve IIJIMC B Buze Habopa ¢yHKLMOHAILHBIX OJIOKOB, BBIOWPATh KOHCTPYKLMIO
[TJTNC pnis peanv3alyu NpoeKTa;

HABbIKU:

(YHKUMOHAMBPHOTO W CTPYKTYpPHOTO  MofenupoBaHusi — ycrpoiicte  IIJIMC,  BupTyanbHOTrO
MPOEKTUPOBAHNs, IOCTPOEHUS MPOrpaMM C UCT0/Ib30BaHUEM S3bIKOB U CPeJCTB IPOrPaMMHUPOBaHUS JIOTHKY;.
IICK-4 (24.05.06, 19)

3HAHUA:

TIPUHLIUIIOB TIOCTPOEHUs LIMGPOBBIX yCTpocTB Ha TTJIVIC, OCHOBHBIX 3TAroB UX pa3pabdoTK;;

YMEHUA:

coctaBnsaTh onvcanue ITJIMC B Bujle Habopa (yHKIMOHATBLHBIX OJIOKOB, BBIOMPATh KOHCTPYKIUEO
IIJTNIC piia peanu3aniyi IPOEKTa;;

HABbIKU:

(YHKLMOHATBHOTO Y CTPYKTypHOro  MofenupoBaHusi — ycrpoiicte  I1JIMC, BupTya/sbHOTrO
MPOEKTUPOBAaHMUS], ITIOCTPOEHHs ITPOrPaMM C MCIO0/Ib30BaHUEM S3bIKOB U CPeZCTB IPOrpaMMUPOBAaHUS JIOTUKY;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa ITIPOEKTUPOBAHUE U ®POBBIX CUCTEM HA IUINC sBnsieTcs JUCLUIVIAHON
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110
HaripassieHusIM: 24.05.05 VIHTerpupoBaHHbIe CUCTEMBI JIeTaTeIbHbIX arnrnaparos, 24.05.06 Cructembl
yIipaB/ieHUs1 JieTaTe/IbHbIMU arrapaTamMu.

CopneprkaHue JTUCTIVTI/THBI SIBJISIETCSI JIOTHUe CKUM TIPO/IOJDKEHHEM TUCTIATITAH:
IMPOT'PAMMMUWPOBAHUE HA SI3bIKE BBICOKOI'O YPOBHS, APXUTEKTYPA 3BM U CUCTEM,
MUKPOITPOILIECCOPHBIE CPE/ICTBA.

Copep>kaHWe [UCLUIUIMHBI SIBASIeTCSI OCHOBOW [y ocBoeHusi auctuiuinH: ITPOI'PAMMHOE
OBECIIEYEHUE CHUCTEM PEAJIBHOTI'O BPEMEHU, ITPOEKTHUPOBAHUE
NHTEI'PUPOBAHHBIX CHUCTEM JIETATEJ/IBHBIX AIIITIAPATOB, IIPEJUITIJIOMHASA
IMPAKTUKA, TIOAI'OTOBKA K TIPOIIEAYPE 3AIIUTHEI M 3AIIUTA BBIITYCKHOHN
KBAJTM®GUKAITMOHHOWM PABOTHI.

HpegBapHTeanble KOMIIeTeHLIUH, CCI)OPMI/IPOB&HHBIE y 06yqa}0Luerocsl A0 HauadJ/ila n3yueHud AUCLHUTIIMHBI:

¢ OIIK-1 — crnocobeH NMPUMEHSITh eCTeCTBEHHO-HAayYHbIe ¥ 00IIeMHKeHEPHbIe 3HAHUS, METO/IbI
MaTeMaTH4yeCcKOro aHa/lr3a U MOZlelIMpOBaHus, TeOPETUUYEeCKOTO 1 KCIIePUMEeHTa/IbHOTO UCC/Ie/J0OBaHHUS
[/ pellieHNs] MH)KeHEePHBIX 3a/iad poge CCOHA/IBLHOM AeATeNbHOCTU

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHLIUIILI pab0TEl COBPEMEeHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCII0/1b30BaTh MX IPU pelleHuy 3a/au IpodeccuoHaIbHOM [iesaTelbHOCTU

¢ OIIK-3 — CniocobeH pa3pabarbiBaTh HOPMATUBHO-TEXHUYECKYIO JOKYMEHTALIUIO, CBI3aHHYO C
NpodeCCUOHAIBHOM [iesITeIbHOCThIO

¢ OIIK-9 — CniocobeH pa3pabarhiBaTh aJITOPUTMbI M KOMITbIOTEPHBIE TTPOTPAMMBI, TIPUTO/HBIE JIJIsT
MpaKTUYeCKOro NMpUMeHeHUs

¢ TICK-1 — CnocobeH ocyIecTB/sTe cOop, 00paboTKy, aHa/u3 ¥ CUCTEMaTH3al[Ui0 HayYHO- TeXHUUECKOU
nH(OpMaLMH 0 TeMe KCC/le/|0BaHus, BbIOOp METOAVK U CPEeJCTB pellleHHs 3a/a4

e TICK-2 — Cnioco6eH cOCTaB/ATh HAyYHO-TEXHUUECKHE OTUYeThI, TI0rOTaBIMBaTh 0030pbI ¥ MyO/IMKaLUH,
COCTaB/IATh NTPaKTUYeCKUe PeKOMeH/aliY 110 pe3y/bTaTaM BbINO/HEHHBIX UCC/Iel0BaHUN

¢ TICK-4 — CriocobeH MpoeKTHPOBATh MOZICUCTEMbBI U 3/IEMEHTBI CUCTEM YIPaB/IeHUs aBUAI[UOHHBIX
KOMILJIEKCOB Pa3/IMYHOr0 Ha3HaueHust

¢ TICK-5 — CnocobeH pa3pabaThIBaTh a/ITOPUTMBI M TIPOrPaMMHOE 00ecIieueHue [i7ist CHCTEMBI
yTipaB/ieHUs] aBUaLMOHHOTO KOMIJIeKCa U MaTeMaTH4yeCKUX MoZesiell CUCTeM yTipaB/ieHUst



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. IIporpaMMupyeMble JIOrHYeckyue HHTerpaabHble cxemsbl. 1.1
5 9 Beegenue. 1.2 Apxurekrypa [TVIVIC. 1.3 Knaccuduxarus ITVIAC. 1.4 TIJINC 19 9 4 5 10 20 20
kopriopauuy Altera (Xilinx). O6uiuii 0630p. 1.5 3arpy3ka koHduryparmu ITJIVC.
Paspen 2. fI3pik onucanus annaparypbl VHDL. 2.1.0cHOBBI CUHTaKCHCA s13bIKa
5 9 VHDL. OcHoBHble oneparopsl. 2.2 OCHOBBI HaNKcaHus nporpamm. 2.3 23 11 8 3 12 20 20
CTpyKTypHOe onrcanue cxeMm. 2.4 TToBe/ieHuecKoe OnycaHye CxeM.
Paszpen 3. 513k onucanun anmnaparypsl Verilog HDL. 3.1. OcHOBBI CHHTaKcHca
5 9 a3bika Verilog. OcHOBHBIe orepaTopel. 3.2 OCHOBBI HalMCcaHKsl porpamm. 3.3 25 13 10 3 12 20 20
CrpyKTypHOe onrcaHue cxeM. 3.4 TIoBe/ileHuUeCkoe onucaHue CXem.
Paspen 4. UuTerpup 1¥ NIaKeT MPOeKTHP ITUTAC Quartus IT
(Xilinx ISE Design Suite). 4.1. ApXuTeKTypa 1 OCHOBHbIe BO3MO)KHOCTH IaKeTa.
4.2. BBog npoekra. ['padmueckuii 1 TEKCTOBBII peaKTOPbI, PeJaKTOP BPEMEHHbIX
5 9 nuarpamm. 4.3. Kommunsius npoekta. HacTpolika ¥ peXuMbl KOMITUALMA. 4.4. 19 9 6 3 10 20 20
Otnazixa nipoekta. Cumynsitop. BpeMeHHasi ¥ GyHKLMOHa/IbHas CUMY/TALMS. AHANHU3
Npou3BouTeNbHOCTU. 4.5. PasBojka npoekra. Pejaktop pa3sBoaxu. AHanu3 oTyera
kommmssitopa. 4.6. Co3zaHue BBIXOAHBIX (aitioB f/1st mporpamMmupoBanust. [Iporecc
TIPOrpaMMHPOBaHHUS ¥ 3arpy3KH KOH(PUIypaLiiu.
Pasaen 5. OT/1aaKa ¥ Mojie/IMpOBaHHe NMPoeKToB. 5.1 [TocTpoeHne 1
5 9 ucrionb3oBanue Testbench. 5.2 WnTerparus Quartus u ModelSim. 2 9 6 3 13 20 2
Bcero 3a 9 cemecTp 108 51 34 17 57 100 100
Bcero no gucuuninHe 108 51 34 17 57 100 100
3.2. AyANTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep u HanMeHOBaHue
Tema MNPAKTHYECKOr'0 3daHATUA dayA.
n/n pa3aesia JUCHUIIMHBI
JacoB
1 HpOFp&MMprEMLIE JIOTU4YeCKHWe MHTerpajibHble CXeMBbI: 3
Pasgen 1. [IporpaMmupyembie  |apXUTEKTypa, KlacCU(HKaLus
JIoruyecKre UHTerpaabHbIe ApxwuTekTypa u ocobeHHOCTH npuMeHeHus TTJTVC
2  |CXeMBL. cemeiictB MAX, Cyclone, Arria, Stratix (Spartan, Virtex, 2
Artix, Kintex). 3arpy3ka kongwurypauuu [TJIVC.
A3bIK onrcanus anmnaparypsel VHDL: 0cHOBBI CHHTaKCuCa,
3 Pa3,qen 2. A3BIK onMcaHus OCHOBHbI€ O11€paTopbl, OCHOBBI HAITUCAHKWSA ITPOTPAMM, 3
armapatypsl VHDL. CTPYKTYpHOE OIMCaHue CxeM, IoBeJleHYeCcKoe OIvcaHue
cXeM.
S13b1K onucanus anmaparypsl Verilog HDL: ocHOBBI
4 PaB,z[en 3. SI3BIK OnMcaHus CHUHTAdKCHCa, OCHOBHbI€ OIlepaTOpbl, OCHOBbI HAITMCAHUA 3
anmnaparyps! Verilog HDL. [porpaMmM, CTpyKTYpHOe OIMICaHue CxeM, I10BeJjeHueCcKoe
OIlMCaHue cxeM.
Pasgen 4. VIHTerpupoBaHHBIN o
A PHD WuTerpupoBaHHbiv nakeT rpoektupoBanus ITJIMC Quartus
5 [maker npoektuposanms IVTAC 1 voi "1op Desion Suite): apxuTekTypa u 0cHOBHbIE 3
Quartus II (Xilinx ISE Design & - ap TYP
. BO3MOXXHOCTH T1dK€Ta, METOAWKa IIPUMEHEHUS.
Suite).
OTJIa,E[Ka " MOJe/IMPpOBaHKE TIDOEKTOB: IMTOCTPOEHME U
6 |Pazgen 5. Omagka u ucrionbzoBaHue Testbench, nnrerpanus Quartus u 2
MO/ie/TUpPOBaHMe TIPOEKTOB. ModelSim.
7 Konnoksuym 1
Bcero 3a 9 cemectp 17
3.3. JIaGopaTopHbIil NPAKTHKYM
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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 P o | Beemome oo o e Verl :
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
1 nipoektrpoBanus [IJIMIC Quartus 11 0 M VHDL 5
(Xilinx ISE Design Suite). pOeKTHpOBaHKe aBToMaTra Mypa Ha si3bIKe .
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 IUAAKTHYeCKUX eJUHUL] [0 peKOMeHAyeMon 7
Paspen 1. Ilporpammupyemsle j10ruyeckue uTepaType
VHTerpasjbHble CXeMbl.
2 [MToAroToBKa K 1ab0OpaTOPHOMY MPAKTHKYMY 1
3 BhbinoHeHre KypCcoBoii paboThbl 2
V3yueHue nipelyCMOTPEHHBIX POrpaMMOid
4 IUJAKTHUeCKUX eJUHUI] 10 PeKOMeHTyeMoi 4
Pazpen 2. SI3bIK onucaHus anmapaTyphbl UTeDa
parype
VHDL.
5 [MToaroroBka K 1ab0paTOpHOMY MPAKTUKYMY 4
6 BrinosiHeHWe KypCcoBOi paboThI 4
V3yuyeHue npeZlyCMOTPEHHBIX [IPOrPaMMON
7 IWJAKTUUeCKUX eJUHUL] 10 peKOMeHlyeMOoun 4
Paspen 3. fA3bIK onvcaHus anmnaparypel J—
. parype
Verilog HDL.
8 [MToAroToBKa K 1ab0paTOPHOMY MPAKTHKYMY 4
9 BeironiHeHre KypcoBoii paboThl 4
V3yueHue npelyCMOTPEHHBIX IPOrpaMMOi
10 |Pasnen 4. VinTerpupoBaHHbIi MakeT AU/IAKTHYECKHX e[IMHHL] [0 pEKOMeH/lyeMoii 4
nipoektrpoBanus [IJIVIC Quartus II (Xilinx ~ [/IUTe€parype
11 |ISE Design Suite). [ToaroToBKa K 1ab0paTOPHOMY MPAKTUKYMY 2
12 BeinosiHeHWe KypcoBoii paboThl 4
V3yuyeHue npelyCMOTPEHHbIX IIPOrPaMMOii
13 IUAAKTAYeCKUX eJUHUL] 110 peKOMeHyeMoun 4
Pazpen 5. Otnazaka u MoJieTMpOBaHUe JmTeparype
14 |npoekToB. [TogroToBka K /1ab0paTOPHOMY MPAKTUKYMY 2
15 BrironHeHne KypcoBoii paboThbl 4
16 IToaroroBka K KOJIJIOKBUYMY 3
Bcero 3a 9 cemectp 57
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.

[<olNc RN e &) |

12.
13.

14.

15.

https://www.voenmeh.ru/images/docs/norm_docs_stud/Polozhenie_ KRKP_2.0.pdf - [TonoxeHue 1o
CO/IepyKaHuI0, 0QOPMIIEHHIO, OPTaHW3al[X BBITIOTHEHNS U 3aIIJUThI KYPCOBBIX TIPOEKTOB M KYPCOBBIX
pabot BI'TY. CMK-I1-4.2-12.;

. http://www.terasic.com.tw/cgi-bin/page/archive.pl. Marepuass As1s1 1osb30BaTessl OT/Ia0YHOT0

KomIuiekTa Ha ocHoBe ITJIMC DE1-SoC.;

. http://we.easyelectronics.ru/plis/plata-razrabotchika-de1-soc-obzor.html . Coo0iiectBo

IasyElectronics.ru. ITnara pa3pabotunka DE1-SoC. O630p.;

. http://library.voenmeh.ru/jirbis2 — ®dyHgamenrtanbHast 6ubnmoreka BI'TY «BOEHMEX» um. [1.®.

YetrHOBa;

. https://urait.ru — I'naBHasi — O6pa3oBarensHas mardopma FOpaiit. []yis By30B 1 CCy30B.;

. http://e.Janbook.com — 3BC Jlans;

. http://we.easyelectronics.ru/plis/vhdl-s-nulya.html VHDL c nysns.;

. http://we.easyelectronics.ru/plis/prostenkie-primery-na-vhdl.html. [TpocteHnbkue npumeps 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 anmnaparyps! Verilog HDL.;
11.

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. TIpoexTop;
2. AymuTopusi C YMC/IOM MTOCA/JOYHBIX MeCT He MeHbllle KOJMyecTBa 00yJarommxcs.

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
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHWH 0/10Ka 1, MporpaMMebl MOTOTOBKH T10
HarpaBjeHusiM: 24.05.05 WHTerpupoBaHHble CHUCTEMbI JieTaTelbHbIX anmaparoB, 24.05.06 Cucremsl
yTIpaB/eHus jieTaTebHBIME araparamu. [ucuurnmHa peanusyetcs Ha dakynsrete M VHPOPMALMOHHBIX U
ynpasssiiouux cucreM BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadeapoit 19 CUCTEM YIIPABJIEHWSA U
KOMITBFOTEPHBIX TEXHOJIOTUIA.

JucrurivHa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-4 (24.05.05)crocob6HOCTh MPOEKTHPOBATh MOZCHCTEMBI W 3/IeMEHTBI CUCTeM YTIpaB/IeHHs] aBUALMOHHBIX
KOMIT/IEKCOB pa3/IMUHOr0 Ha3HaYeHus;
ITCK-4 (24.05.06)criocobHOCTb MTPOEKTUPOBATh TIOACUCTEMBI U 3JIEMEHThI CUCTEM YIPABIEHUS PAKET U APYTHX
JleTaTe/IbHBIX armapaToB.

CogeprkaHve AMCLMIIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C apXWTEKTypod M KiaccuuKaryei
[IJINC, nporpaMMHpoBaHHMeM Ha s3blKax onucaHusi anmaparypel VHDL wu Verilog, crpykrtypHOM 1
MOBe/leHUeCKOM OITMCAaHUM CXeM, [PYMeHeHUeM MHTEerpupoBaHHOrO rnakera rnpoekrrposanus I1IJIMC Quartus
IT (Xilinx ISE Design Suite), oT/1aiko#t 1 MOZIe/TUPOBAaHHEM TIPOEKTOB.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyIuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOZIUTCS B IMCKPETHBIE BpeMeHHbIe MHTepPBAaJIbI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e KypcoBas pabora;
*  KOJ/UIOKBHYM.

IIpome)xyTouHas arTecTanusi IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3ayUeT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL

TpeAyCMOTPeHbI IpakThdeckue 3aHsaTus (17 4.), nabopatopHbiii pakTrkyM (34 4.), camocTosiTenbHas paboTa
ctypenra (57 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 OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
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.

eIUHUL] TT0 PEKOMEH/[yeMOo
JUTEepaType

HaumeHoBaHue padoThI PexomeHjyeMmas uTeparypa prn(::v;xocm,
Pazaen 1. IlporpaMmmupyeMble JI0oruyeckyue HHTerpajibHble CXeMbl.
O. A. KoHOHOB. . OCHOBBI ITPOEKTUPOBAHUS 3/IEKTPOHHBIX
yctpoticts Ha [TJIUC: CII6.BI'TY "BOEHMEX" um. [I. ®.
Vsyere MPEAYCMOTPEHHBIX YcruHoBa, 2008 (pasgesnst 1-4)
TPOrPaMMOH AH/AKTHIECKIX B. H. Ky3nertos, B. A. Kpuonocos, B. C. EcuneBckuii. . 7

CpefcTBa aBTOMaTM3aluy U yrpassaeHus: Crapbiii Ockon:
THT, 2021 (rnaBs 4-6)
. IIVJTVIC v napaJiie/bHble apXUTEKTYPHI [1/1s1 IPUMEHEeHUs B

IToaroToBka K J1abopaTopHOMY

aspokocMuueckoit obnactu. [TporpaMmmHbIie OIMOKY U
0TKAa30yCToiuMBOe TipoekTrpoBaHue: M.: TexHocdepa,

MPaKTHKyMy 2018 (uacts 1) 1
A. B. CrporoHos. . Lludposasi 06paboTka CUrHanoB B
o 0asuce MpoOrpaMMHUPyeMbIX JIOTHUECKUX UHTEerPabHbIX
Brinonenue Kypcogoid paGors! cxem: CaHkr-Iletep6Oypr: Jlanb, 2022 (r1aBa 1) 2
Wroro no pasgeny 1 10
Paspen 2. fI3bik onucanus annaparypsl VHDL.
W3yuenue rpesyCMOTpEeHHBIX
TIpOrpamMMoi AU aKTHUYe CKUX 4
€/JMHHL] 110 PeKOMEeH/lyeMOoi O. A. KoHOHOB. . OCHOBBI IIPOEKTUPOBAHUS 3/IeKTPOHHBIX
JITeparype ycrpoiict Ha [IJIUC: CITI6.BT'TY "BOEHMEX" um. []. ®.
IToaroroBka K 1abopaTropHOMY YctuHoBa, 2008 (pa3gen 5) 4
MIPaKTUKYMY
BrirosiHeHMe KypcoBoii paboThI 4
Wroro no pasgeny 2 12
Pa3pen 3. fI3bIk onucanus annaparypsl Verilog HDL.
N3yuenue rpesycMOTpeHHBIX
MPOrPaMMO¥ J1{AKTHUeCKHX 0. A.UKOHOHOB. . OCHOBBI IPOEKTUPOBAHUS 3/IEKTPOHHBIX
e/JMHHL] TI0 peKOMEH{yeMOit yctpoticts Ha I[TJIMC: CII6.BI'TY "BOEHMEX" um. 1. ®. 4
nuTepaType YcrtuHoBa, 2008 (pa3zgen 5)
A. X. Mypcaes, O. U. Bypenesa. . IIpakTukym 1o
IToaroroBka K 1abopaTopHOMY . o
MPaKTHKYMY IIPOEKTUPOBAHUIO Ha HBLIK.aX VerilogHDL u System Verilog: 4
- Cankr-ITetepOypr: JlaHb, 2022 (BeCh TEKCT)
BrirosiHeHMe KypcoBoi paboThI 4
Wrtoro no pasgeny 3 12

Pa3pen 4. UnrerpupoBaHHbiii naket npoektupoBanus IIVIMC Quartus II (Xilinx ISE Design Suite).

N3yueHue ripelyCMOTPeHHBIX
TpOrpamMmoi TUZaKTUYe CKUX
eIVHULL ITI0 peKOMEeHyeMOi
JIUTEeparype

O. A. KoHOHOB. . OCHOBBI ITPOEKTUPOBAHUS 3/IEKTPOHHBIX
ycrpoticts Ha ITJIMC: CII6.6I'TY "BOEHMEX" um. [1. ®.
YcrtuHoBa, 2008 (pa3zgen 5)

A. B. CrporoHos. . Lludposasi 06paboTka CHrHanoB B

IToaroroBka K 1abopaTopHOMY
MPaKTHKYMY

Gasuce MpoOrpaMMHUPYeMBbIX JIOTHUECKUX UHTErPabHbIX
cxem: CaHkr-IletepOypr: Jlanb, 2022 (r1aBa 4)
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BbIrmosiHeHHe KypCOBO paboThI | 4

Wrtoro no pa3peny 4 10
Pa3pen 5. OT1agka u Moje/TMpoOBaHue MPOEKTOB.

N3yuenne ripeyCMOTPEHHBIX

TporpamMMoii AURAKTHIECKIX O. A. KoHOHOB. . OCHOBBI ITPOEKTUPOBAHUS 3/IEKTPOHHBIX 4

€/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 9

MIPAKTUKYyMY 6a3uce MPOrpaMMHPYEMBbIX JIOTHUECKUX UHTErpabHbIX

BoimosiHeHue KypcoBoii paboThbl cxem: Caskr-ITetepOypr: Jlans, 2022 (t/1aBa 4) 4

[MoaroroBka K KOJUIOKBUYMY 3
Wroro no pa3geny 5 13
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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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Pazpgen 1. IIporpammupyembie Kypcogas
5 9 |noruueckue UHTerpajibHbIe 19 9 4 5 10 20 20 pabora,
CXeMBbl. KonnokBuym
Kypcogas
5 9 Pazpgen 2. f3bIK onucaHusa 3 | 11 8 3 12 20 20 pabora,
annaparypsl VHDL. KoILI0KBIYM
Kypcogas
5 | o [PasAen3.Slabik onucanus 25 | 13| 10 | 3 | 12 | 20 | 20 | paGora,
anmnapartypsl Verilog HDL. KolioKBayM
Pa3pen 4. inTerpupoBaHHBIN Kvpcopas
nakeT npoektupoBanus [IJTUC P
5 9 ., . 19 9 6 3 10 20 20 pabora,
Quartus IT (Xilinx ISE Design
. Konnoksuym
Suite).
Kypcosas
5 | o [PasAens.Omnajkau 29| 6 | 3 | 13| 20| 20 | pa6ora,
Mo/le/TMpPOBaHMe NMPOeKTOoB. KonoKBHyM
Bcero 3a 9 cemectp 108 | 51 34 17 57 100 | 100
Bcero no gucuumnInHe 108 | 51 34 17 57 100 | 100
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