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PABOYAS ITPOTPAMMA AUCTTATTIVHBI
HNPOEKTUPOBAHUE ITM®POBBIX CHCTEM HA IIJIUC

Pasgennt paboueii [IpOrpaMMbI

1. LIENIV OCBOEHHUST IVCUMITNHEL

2. MECTO JUCLIATUIMHE] B CTPYKTYPE OO BO

3. CTPYKTYPA ¥ COAEPKAHUE JUCIMILIUHE]

4. ®OPMbI KOHTPOJI OCBOEHUS JUCLITL/IAHE]

>- YAEBHO-METOIMYECKOE N MHOOPMALMOHHOE OBECHEYEHIE JVICLMILTAHBI
6. MATEPUAJTBHO-TEXHUYECKOE OBECIEUEHUE AUCLUIUTAHB

Ilpunoxenns k patoueii nporpaMmMe JUCHHNIHHEI

* Ilpunoxenue 1. AnHorauma paboueit nporpammm.!

* [Ipunoxenue 2, TeXHOAOIHY H (opmbr 0Byuenms

* I[Ipunoxenue 3. Querounne CPEACTBA ¥ METOAUKH WX TPUMEHEHNS

» Ipunoxenue 4. Jlucr M3MEHEHVH, BHOCHMBIX B pabouyso nporpammy



1. HE/I1 OCBOEHUWSA JUCITUTIIVHBI

Henero ocBORHUA AUCIMIVMHEL SBARETCH GOPMUPOBAHME CITeAYIOIINX KOMITeTeHL[Uix:

OTIK-5 — cnocobrocTs pa3pabarsisate u MOAEPHU3VPOBATE TMPOrPaMMHOE W annapaTHoe ofecreyenHe
HH(OPMALHOHHBIX 1 ABTOMAaTH3MPOBAHHBIX CHCTEM

OIIK-6 — croco6HOCTE pa3pabaThiRaTh KOMMIOHEHTEI NPOTPaMMHO-aNNapATHLEIX KOMTUIEKCOB 06patoTKH
MHGOPMALWH U ABTOMATU3MPOBAHHOTO NPOEKTHPOBAHMS

OIK-7 — cnocofHOCT  afanTHpOBATH 3apyGexHble  KOMIUIEKCHl  06paboTku WH(pOPMaLMH 1
dBTOMATH3HPOBAEHOTIO NPOEKTHPOBAHKS K HYK/IAM OTEYeCTBEHHLIX TIPe/IpUATHiL

POPMUPOBAHIIO KOMIIETEHLIH C/yXHT JOCTINEHHE CeYHLIUX pe3ynbTaTor 0HPa30BaHUs:
OITK-5

IHQHUS,

VPHHIMIIOR IOCTPOEHUSA 1 OCHOBHBIX 3Tarlos paspaboTku UQPOBLIX yeTpoiicTs Ha TIUC:

HABLIKU!

QYHKUMOHANBHOrO W CTPYKTYPHOrQ MOAeNVpOBaHWS  yCTpoiicTB Ha IIJIMC, supTyansHOro
IIPOEKTUPOBAHHA,
OIIK-6

IHAHUA!

TIPMHLHATIOB TGCTPOERHS MHKPOCXEM MPOrPaMMUPYeMOH JIOTHKH, MX OCHOBHBIX CBOMCTER M pasivumil,
APXHUTEKTYDb, HCTO/Ib30BAHMA [IPOTPAMMUDYEMBIX TOTMUECKUX MHTETPATIBHBIX CXEM;

YMeEHUR:

BBIOKPATHL THIT NPOrpaMMAPyeMOH JIOIUKH /ISl peau3aliim DYHKIMI MHTCrpaNsHBIX CXeM, COCTAaRAT
OnMCcaHKe (YHKLMOHWPOBAHHUS KaK Ha S3bIKe BLICOKOTO YPOBHS, TaK U B BHAe (PYHKUMOHAIBHOW CXeMbI;

HA8bIKU:

MOCTPOGHHSA TIPOTPAMM C HCNIOLIOBAHHEM A3LIKOB H CPEAICTE NPOrpaMMUPOBAHUA AOTUKH.
OIIK-7

VMeHUus:

cocTapATe onucanue IUIMC e puhe Habopa ¢yHKIMOHanbHBIX 6/10KOB, BBIGMpaTH KOHCTPYKLIHIO
IVINC gns peanusanyv NpoekTa;

HO8bIKU:

paspabotku ycrpoHcTe i koHbuUrypuposanus [JIUC nox npocreifiume 3aayu.



2. MECTO JUCIIUIIJZIMHLI B CTPYKTYPE OOII BO

Aucyyminia TIPOEKTHUPOBAHUE LIUDPOBRIX CUCTEM HA TJTUC seasercs JUCUMTITMHON
obsi3aTe/TbHON yacTy 6/10Ka 1 MPOrpaMMbl NOATOTOBKY N0 HanpasneHuro 09.04.01 Hugpopmamuxa u
SbIULCAUMETbHAR MEXHUKA.

Cofiep>kaHUe  AVCLUMIVIMHE]  SBASIETCH  JIOrMYeCKHUM TIDOAD/DKEHEM  COAEpXKaHUA  (PU3UKO-
MaTeMaTH4YeCKOH HOACOTORKH Gakanaspa u CITY>KUT OCHOBOH /11 OCBOeHMs AucLMiivH: HAYYHO-
UCCIIEAOBATEILCKASA PABOTA, TEXHOJTOI'NYECKAA (ITPOEKTHO-
TEXHOJIOTMYECKAS) ITIPAKTHMKA, TOCYJAPCTBEHHASA UTOI'OBASI ATTE CTAIIUA



3. CTPYKTYPA 1 COXEPXXAHUE MTUCITUIT/IVHBI

Of1mas Tpy0eMKeCTs JUCHMIIMELI COCTasseT 5 3.e., 180 u.

3.1, Coaepkanne (IMAAKTHKA) AMCLHMILTHHBL
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Pazgen 1. EDOrpamMmupyemuie IOCHUECKHE HHTETpBHBIE CXeMb. 11+ &+ |
Brcgeune. 1.2 Apxurextypa ITVIAC, 1.3 Knacendmxayus TIVC. 1.4
5 9 NTHC kopnapauay Altera (Xilinx). O6npsii o630p. 1.5 3arpyaka 2 9 4 5 20 30 20 50
Koudirypayun NAMC,
Paspen 2, flanik onmscanns annaparypel VHDL. 2.1.0cHoest
cuHTaKcdca aseika VHDL, Ockosssie onepatopit, 2.2 OCHOBE HAMMCAHKS] ¢
5 s nporpaMm, 2.3 CTPYKTYPHOR onHcaHue cxem. 2.4 [toseaehueckoe 35 I 8 3 24 15 0 15
OIHCAHUE CXENL,
Paspen 3. Sk anucanus anmaparypel Verilog HDL. 3.1. OcHoset o
cut1aKcyca ssbika Verilog, Ocrosabie onepatoput. 3.2 OcHOBLI
§ 3 HANKUCAHWA TPOrpaMM, 3.3 CTPYKTYPHOE onKcahuie cxem, 3.4 37 t3 10 3 2 15 20 18
[TupEACHYECKOR ONUCAHAE CXEM.
Paapen 4. “ulclr p 1if naker MMPOEKTR] iInG
Quartus II (Xilinx ISE Design Snite), 4.1. ApxuTekTyYpa ¥ OCHOBHLIR
BO3MOAHOCTA NakeTa. 4.2. Brog npoexra. Tpaduiveckiii W TEKCTOBRIR
PEASKTORL], PCAAKTOR BPEMOHHBIX AWArpaMM. 4.3, KoMOUIALMA TpoeKTa.
Hacrpolka u pexamol komoinauny, 4.4, Otaagxa npoekTa. CuMynaTop. .
? 9 BpeMeRHan H QYHKLUHOHANLHAN CHMynsLs, AHDING N ¢ 6 3 = 20 & 20
APOM3BOANTENLHOCTH. 4.5, Passoaka npoexra. PelakTop passoaky.
AHaim3 oTHeTa KoMNWTATOPA. 4.6, Co3aaHKe BEIXOAHLIX Paface Ans
OPOTHAMMHPLBAHKA, [TpOHECC NPOTPAMMUPORANIUA W J3rPYIKH
KOHQUT YDALMIL S
Pasnen 5. OTNaKa W MOIeINPOBaRHE NPOEKTOB. 5.1 NocTpoerye 1 . .
5 9 Henonssgeanue Testhench, 5.2 Mrrerpauns Quartus n ModelSim. 38 9 6 3 2 2 20 o 0
Bcera 3a 9 cemectp 180 51 34 17 129 100 100 100
Brero no pMCyHIIBHE 180 | 51 34 17 129 160 100 100
3.2. AyanTopusiii nPaKTHKYM
Oo0nem
Ne Homep u HanmeHoBaHHe ’
Tema ITPAKTHYECKOro 3aHsATHA aya.
n/n pasgesa JHCHHILUTHRBI
ydcoB
1 HpOFpaMMI/IpyEMble JIOTHYECKYE HHTErDAJ/IbHBIE CXEMBI! 3
Pasgen 1. [lporpaMMupyemble  |@pXHTEKTYpa, K1acCHHKALMS
JTJOTHUeCKNe WHTErpasibHbIe ApxurekTtypa 4 ocobenHocTH npumeHenus [IJIUC
2  ICXEMBL cemelicte MAX, Cyclone, Arria, Stratix (Spartan, Virtex, 2
Artix, Kintex). 3arpyska koHburypauuun [TJIAC,
A3piK onucadus annapatypsl VHDL: 0CHOBEI CHHTaKCHCA,
3 Paa,aen 2. SI3BIK ONUCAHHUS OCHOBHEIE OII€PATOPbI, OCHOBbI HAITUCAHKA ITPOrpamMm, 3
anmnaparypsl VHDL. CTPYKTYPHOE ONKCaHUe CXeM, MOBeACHYeCKOe OMUCaHue |
cxem, ‘
H3bix onvcanus annapatypsl Verilog HDL: 0CHOBBI
4 Pamen 3. SI3bIK orycaHus CUHTAKCHCa, OCHOBHEIE OIIepaTopbl, GCHOBLI HAMMHMCAHWA 3
anrnaparypbl Verilog HDL. nporpaMm, CTPYKTYpHOEe OIMHCanne CXeM, TIOReAeHUYeCKoe
OTHICaHue CXeM,
Paspen 4, IHTerpypoBaHHbIN .
A PHD WHTerpupceantbid naket npoekrupoeanus [IJIMC Quartus
5 |TAKET IIPOCKTMDORATIA TG [1 (Xilinx ISE Design Suite): apXuTeKTypa U OCHORHbI® 3
Quartus 1I {Xilinx ISE Design ’
SUitE) BO3MOXHGCTH [1aKeTd, MeTOAWKA IPHMEHEHUS.
OTIIaﬂ,Ka H MOJE/JIMPOBAHKE ITPOEKTOR: MOCTROECHNE H
6 {Pa3aen 5. Omiaaka 1 ucnonszopanue Testbench, unrerpauns Quartus u 2
MOZAE/IUPOBAHKE TTPOEKTOB. MaodelSim. e ]
7 Konnoxksuym 1
Beero3a 9 ceMecTp 17

3.3. JIabopaTopHbIH MPAKTHKYM




Ne Homep u nanmenosanue pasgena Tema naboparoepuroro NPaKTUKyMa Obbem,
nn JAUCLMITAUMHBI ayn.
4acop
W3yuenve TexHonoruu paboTsi ¢ rpauyeckim,
1 |Pasneni. [Iporpammupyemsre TEKCTOBLIM PEJaKTOpaMH, PEJAKTOPOM BPeMEeHHBIX 2
______ /ICrMHECKHE UHTErPanbHbie CXeMbl.  |AHArPAaMM, peaKTopoM pasMeuleHus,
2 4 KoMmuzsiims u cumynatus npoexra. 2
3 V3yuetyie TexHo10rMM paGoTHl Ha A3bKe VHDL. 2
4 |Pasien 2. 13biK onyucanus IIpoextupoeatue cxeM Ha s3nike VHDL ¢ ?
ammaparypst VHDL, [UCII0Ib30BAHHEM CTPYKTYPHOr0 OMMUCAHUA.
5 IIpoexruposanue cxem Ha s3pike VHDL ¢ 4
MCTO/IL30BaHHEM NOBEJEHUYECKOTO OMHCAHMSL.
50 Wsyuenvie TexHomoruu paboTsl Ha ﬂ3bl§;Verilog.
7 |Pasnen 3. SI3bIK OMHCAHMS IpoexTuporaue cxem Ka s3bike Verilog ¢
anmaparype! Verilog HDL, MCIIO/Tb30BaHHEM CTPYKTYPHOTO ONKMCAHMA
8 TpoexkTHUpCRaHUe CXeM Ha sI3biKe Verilog c 4
HCIIOAb30BaHHEM NOBEAEHYE CKOTY) OITUCaHMS,
9 . IIpoextrpoBarye aBromara Mun va s3srke VHDL,. 2
10 _{Pa3aen 4. Murerpuposanssiii naxer ITpoekTuposanie asTomara MuiH Ha 3bIKe Verilog, 1
npoextupoganns IVTUC Quartus IT —
11 (Xilinx ISE Design Suite), IIpoexTupoganue asTomara Mypa Ha s3eike VHDL. 2
12 TIpoexTuposanye aBTomara Mypa Ha S3bike Verilog. 1
13 IPasgen 5. Otiagka u Mozenuposanue ITocTpoeHne v ucnionb3oeanme Testbench 4
14  ImpoekToE. 3aiura KypcoBhix pabor 2
Bcero 3a 9 cemectp 34
3.4. CamocrosTensmas paGora crypenra (CPC)
Ne Homep u HaumeHoranne pasgena Copepate yuebHoro 3aanms O6Bem,
n/n AMCHHIL/IHHBI | YaCoB |
V3yueHre npeycMOTPEHHBIX NporpamMmoii
1 AMASKTHUECKNX €IVHHL] TI0 PeKOMEHAYeMOii 16
Pasgen 1. TIporpammupyembie loruaeckue nHTepaType
2 |[HTCTPANLHBIE CXEMET. [Toaroroeka k maboparopHomy TIPAKTHKYMY 2 |
3 BbITiosHeRye Kypcoroit pabors! 2
M3yyenrie npe/lycMOTPEeHHBIX NporpaMMoit
4 AVAAKTHYECKMX AMHML] [IO PEKOMEHYeMOi 14
Pasgen 2. fI3bIK onvcanus anmnaparyph! MTepaType
5 VHDL. i'[op,romlma K /1a00paTopHOMY NIpakTHKyMy | 6
6 Beinonnenue kypcosoit pabots: 4
W3syuenue npeaycMoTpeHHBIX MporpamMmoit
7 AUAAKTHUECKHX eAUHHML] MO peKCMeHyeMoli 14
Pasgen 3. A3bIK onucaHns anmaparypa! uTepaType
8 Verilog HDL. IloAroToeka k aGoparopuomy npaKTiKymy 6
9 Bbinosinenue Kypcosoii paboTsl 4
W3yueHue npeyCMOTPEHHBIX POrpamMMoit
10 ipaspen 4. WnTerprpoBaHHblif NakeT AUAGKTHIECKAX MR IO PEKOMEHAYCMO 20
npoektupoBanus TIJIMC Quartus IT (Xilinx ~ [fMTepatype !
11 /ISE Design Suite). [Toaroroexa k naGoparopHomy NPpakKTHKYMy | 8
12 Boinonsenne Kypcosoii paborhl 4
H3yyeHue npelyCMOTPEHHBIX MPOrpaMMOi
13 AUJTAKTHYECKUX €AMHHUL] N0 PEKOMEHAYeMO 14
Pazzen 5. Oragka u MozenuposaHue /IUTEPATYDE
14 impoexros. TToaroroBka x naopaTopHOMyY NPAKTHKYMy 4
15 BrinonHeHwe kypcoBoii paboTs! 4
16 IlogroToBKa K KOIOKBUYMY 7
Bcero 3a 9 cemecTp 129

3.5. Kypcopas pa6ora



IMEPHOJ
MNCIIO/IHEHUS  TIJTAHUPYEMOE
COJEPXAHUE 3TAIIA (Hepenu BPEMH (uac)

ceMecTpa)
Jran 1. AHan43 NOCTAHOBKY 33184y, COFJI&COBEIHHE ______ 1-9 5
TEeXHUUECKOrO 33 aHuUA.
Stan 2. IIpoeKTUPOBAHNE CHCTEMb] C HCHOMb30BAHIeM 3.6 3
CTPYKTYPHOIO ONHCAHUS.
3ran 3. [IpoeKTUPOBAHKE CUCTEMBI C UCNOMb30BAHHEM 7-10 3 o
NOBEJEHYECKOTO OMUCAHKS.
Jtan 4, [TocTpoenye, oTnaznka u MOJE/IMPOBAHKE NPOEKTA, 11-15 4
Otarn 5. OdopMAeHHE NOACHUTETLHOM 3aMUCKH, IIOATOTOBKA 16- 17 6
AOK/a/a Y 3aUjHTa KYPCOBOM paboTsl.

Bcero 3a 9 cemectp 18

4. ®OPMBI KOHTPO/I OCBOEHUSA AUCIHATLTAHB]

CEMECTP HEJE/M CEMECTPA
1/ 2 1314/5; 6 {7{8/9{ 10 111213 14| 15 | 16 17
9 P KP KP KP KP KP, Konn, aud. 3au.

YenosHble 0603HaueHMsT;
* KP - kypcosas paGora;
* Konn — xonnokeuym;
¢ aud. 3a4. — auddepeHIUpoBaHHbIi 3aueT,

Texkymjas arrecragun ¢

(popmax:
¢ Kypcosag pabora;
*  KOJJIOKBUYM.

Py6excnan aTTecranda CTygeHTOB I

dopmax:
¢ KypcoBad pabora.

[IpoMexyTouHas aTTecTauus NPOBOANTCT B (POPMAX;
s AuddepeBLMPOBAHHLIN 3aueT.

TYACHTOB MTPOBOANTCE B AUCKPETHERIE BPEMEHHEBIE WHTEPBAJIBI B ¢/ CAVIOLIX

POH3BOAHTCSA 10 UTCIAM NOJIGBHUHbI CEMECTPa B CIeQYIOLMX



5. YYEBHO-METOAWYECKOE U MTHGOPMAITMOHHOE OBECIIEUEHUE
AUCIHUTUTHHEI

5.1. OcHoBHaA UTEPATYpa NG AUCLMITIUHEE;

1. A. B. CrporoHos. Ilndposas o6paboTka curnasos B 6a3nce nporpaMmmpyeMBIX AOTIHECKUX
HHTeTpaNbHbIX cxem. Carkr-IlerepBypr: Jlans, 2021, a1 pec.

2. A. X. Mypcaes, O. W. Bypenesa. [1pakTHKyM 110 IPOEKTHPOBaHUK Ha sabikax VerilogHDL u
SystemVerilog. Caukt-Iletep6ypr: Jlans, 2021, a1. pec.

3. B. H. Kysneuos, B. A. Kpusonocos, B. C. Ecunesckuii. CpejcTsa ABTOMATHU3ALMM U YTIPAB/ICHHsL.
Crapeiii Ockon: THT, 2021, 3a. pec.

4. O. A. KoroHoB. OCHOBLI TPOEKTUPOBAHHS 3/1E€KTPOHHBIX yCTPOHCTB Ha [IJIUC. CII6.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2008, 3. pec.

5. TUTUC 1 napan/iensHble apXUTEKTYPbI A IPHMEHEHUS B a3POKOCMIIECKOH 061acTH. IporpamMMHLIe
owKOKH U OTKa30yCTOUNBOE NpoeKTUpOBaHHe, M.: Texnocdepa, 2018, 5 o3,

5.2. lononHUTeNnbHast ANTEPATypa Mo AUCHUTIIUHE;
He TpebyeTca.

5.3. ITeproanueckue usaaHns:
He TpefyroTcs.

5.4. [lepeyeHn pecypcoB HHGOPMALIMOHHO-TE/ICKOMMYHUKALMOHHOM ceTn "MATepHeT", HeoBXoANMBIX A/T5
OCBOEHMSA JHCLMILIMHEL, SEKTPOHHBIE BUOANOTEYHRIE CHCTEMB:

1. http:/library.voenmeh.ru/jirbis2 — ®ynpamenransras 6ubmioreka BITY «BOEHMEX» um. 1.®.
Yerudoga;

2. https://urait.ru — OGpa3oBarensnan nnardopma «HOpaiit», [/ BY308B M CCY30B.;

3. http://e.]Janbook.com — 3BC Jlauy;

4. https://www.voenmeh.ru/images/docs/norm_docs_stud/Polozhenie KRKP_2.0.pdf - ITonoxenne no
COZIEPXKAHMIO, O)OPMIIEHHIO, OPraHWU3aLMK BBITG/THEH!S U 3all{HThl KYPCOBLIX NPOEKTOR W KYPCOBBIX
patot BI'TY. CMK-I1-4.2-12;

5. http://www.terasic.com.tw/cgi-bin/page/archive.pl. Marepnans: 15 NoME30BaTE/ OTAAZ0UHOTO
xomrutekta Ha ocHose TTJIUC DE1-SoC.;

6. http://we.easyelectronics.ru/plis/plata-razrabotchika-del-soc-obzor.htmil . Coobiecteo
lasyElectronics.ru. ITnara paspafotunka DE1-SoC. O630p.;

7. http://we.easyelectronics.rv/plis/vhdl-s-nulya.html VHDL c Hys;

8. http://we.easyelectronics.rnu/plis/prostenkie-primery-na-vhdl.html. ITpocTerbKie ipumepsl Ha VHDL;

S. http://we.easyelectronics.ru/plis/prakticheskie-zadaniya-po-vhdl-zadanie-1.html IMpakTuuec-kue 3azaHus
no VHDL;

10. http://marsohod.org/verilog. A3bik onucanus annaparypst Verilog HDL.;

11. http://we.easyelectronics.ru/plis/osvoenie-plis-s-ispolzovaniem-yazyka-verilog.html. Ocsoe-nue [1IJTUC
C MCTIONL30BABNEM 3biKa Verilog,

12, https://www.altera.com/support/support-resources/design-examples.html. [Tpumepsl npoextos Ha [IVTUC;

13. http://we.easyelectronics.ru/plis/shemotehnicheskoe-proektirovanie-dlya-plis.html. CxemorexHuvecxoe
npoexrupoBanue ana IVIAC;

14. http://marsohod.org/11-blog/86-guartussim. ITowaroeas uHcrpykums ansg Quartus 1I: CuMynauys
IIpOeKTa.;

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

5.5. [Tporpammsoe obecrieyeHue:

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

5.6. MH(OpMaLUOHHBIE TeXHOIOTHUU!

B3anMogeicTBue ¢ ofydatopmmca nocpegcrsom OMOC Moodle BT TY «BOEHMEX» um, [, Ycrunosa.



6. MATEPVAJIBHO-TEXHUYECKOE OBECITEYEHUE ANCIHUTI/IHHEBI

6.1, IlpakTHUecKUe 3aHTHS:
1. IfpoexTop;
2. AYAUTOpUSA € QMCIOM TOCAZ0YHEIX MECT HE MeHLIIe KONMYeCTBa 00yyaroluxcs,

6.2, JIaBoparopHnie 3ansTHS:

1. Ilnara: DE1-SOC;
2. Quartus 14 Lite edition;
3. Quartus 11,

6.3. Ipoyee:

1. pabouee mecTo npenoaasarens, OCHAIIEHHOE KOMIILIOTEPOM C AOCTYNOM B UkTepHer;

2. paboune MecTa CTyASHTOB, OCHALLIEHHbI KOMNBIXOTEPaMIt C JOCTYNOM B IHTepHET, NpesHasHadeHHble
Ans paboTbl B 3NEKTPOHHOI 06pazoBaTenbHOl cpege.
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Npunoxenne 1
K pafioucsi MPOrpaMme JHCLHILTHHD)
IPOEKTHPOBAHUE LIMDBPOBBIX CUCTEM HA IUTAC

AHHOTaUuMA paGoyeii HporpaMMel

Ducuunmina IPOEKTUPOBAHUE NUPPOBBIX CUCTEM HA TIJIUC asnsercs AVCLUTIIMHOM
obsasarenbHol wactu 6roka 1 NIPOrpamMMsbl  TIOATOTORKM [0 HaNpaBreduro 09.04.01 Hucpopmamuxa u
BbIMUCAUMEALHAS MeXHUKA. JIACUMIIIMHA peasi3yeTcs Ha thaxynsrere ¥ MHGOPMALFOHHEIX i YIpaBASHOLHX
cicrem BI'TY "BOEHMEX" wuM. J.®. Ycruxosa Kabeapoi M9 CHUCTEM YIIPABJIEHUS M
KOMIIBEOTEPHBIX TEXHO/IOMHIA,

Aucuynamsga Hauesena Ha GopMKpoBanie KOoMrnemeHyui:
OIIK-5 cnocoBnocth paspabathisaTe U MO/EPHH3NPOBATL TPOrPAMMHOE U anmapaTHoe obecneueHue
MHPOPMALIMOHHBIX 1 ABTOMATU3MPOBAHHEIX CHCTEM ;
OIIK-6 crocobHoCTs  paspaarsiBaTh  KOMIOHEHTH] TIpOrpaMMHG-aMIapaTHBIX  KOMITIEKCOB  06paboTKu
MH(OPMALIMHI 1 ABTOMATH3NPORAHHOIO NPOEKTHPOBAHUS;
OIIK-7  cnocobHOCTh aJlanTUPOBATE  3apyDeXHble  KOMILIEKCBI obpaborkn  wnedopMauuu  u
ARTOMAaTH3UPOBAHHOIO NIPOEKTUPOBAHUS K HYK/aM OTEHECTRERHBIX TIDEATIPUATHIA,

CoziepxkaHne ZUCLMIANHBI OXBAaTRIBACT Kpyr' BOIPOCOB, CB3aHHBIX € APXUTEKTYPOH W KiaccuduKaimeri
IUVIAC, nporpaMMupoBanueM Ha s3blKaxX ONMCAHUS anmnaparypel VHDL wu Verilog, crpyxrypHom u
TTOBEJCHIECKOM ONUCAHMM CXeM, IPUMEHEHHEM MHTEerpPUPORAEHOIG MAKeTa npoektupoeanus [IJINC Quartus
IT (Xilinx ISE Design Suite), oTagxoii u MOJe/TMPOBAHUEM TIPOEKTOB.

TIporpammoit guCHUMIMHBL NpesycMOTpeHs! caeayiomue BH/bI KOHTPOJIA:

TeKkywmas arTecTalHs CTYAEHTOR TPOBOANTCA B AVCKDETIble BPEMEHHbIE NHTEPBAMb! B CAAYHOLLMX
dhopmax:
* KypcoBasi paoTa;
*  KO/VIOKBRYM.

PybexHas aTTecTanus CTyAeHTOB NPOM3BOUTCA 10 HTOraM I10710BHHBI CeMe CTpa B CIAYIOLINX
dopmax:
* Kypcoras pabora.

IIpomexxyTounasn arrecTalys npoBoAUTCA B hopMax:
* MbdepeHUMpoBaHHBIA 3auerT.

O6bwas TpyAOEMKOCTb OCROEHMS JUCHMIVIMEL) COCTABASCT 5 3.e., 180 u. Tlporpammoii AMCUMIIIHHBI
TPEAYCMOTPEHEI MpaKTHUeckne 3auATud (17 u.), 1abopatopHbiii npakTukym (34 4.), caMOCTOsTebHAs paboTta
cTyAenTa (129 ),
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TNpunoxenne 2

K pafiouedi nporpamme AUCLHNEHHED

IIPOEKTHPOBAHUE

TEXHOJ/IOTUH U ®OPMEI OBYYEHUSA

PexoMeHAauMu No 6cBoenHIo AMCUMIUTHEBL ANTA CTYAeHTa

TpyaceMrocTh ocBoenns AUCLHTUIHHBI COCTABIIAET

OTBEAEHHBIX HA CAMOCTOATERHYIO paboTy cTygenTa,

Pekomengauun no pa CTIpe/leneHuio

Pa3AeaM AUCUMIIMHEL IPUBEJEHBI B Tabnule.

KonTpons oceoenus
PyDexxHOM KoHTpONE yereRae

AVCLUTUIMERL TIDOM3BOAMTCA B COOTBETCTBMM ¢ [T0/I0K
MOCTH H MPOMEXYTOYHOI aTTecTalu 06yJarommxcs.

OU®POBRIX CHCTEM HA TI/THC

180 u., u3 Hux 51 u, AY/ATODHBIX 3aHATHN, ¥ 129 4,
y4eGHOro Bpemeny no BHU/IGM  CaMOCTOATe/IbHOH paBoThi

€HHEM O Tekyllewm,

PopMBI KOHTPOS W KPHTEPHU OLIEHHBAHIS NpUBEEHE B IPHAOKeHUH 3 K Paboueii nporpamme.

MPaKTUKyMy

cxem: Cankr-Tletep6ypr: Jlans, 2021 (raaga 4)
12

Hawnmenopanne paGorsi Pekomenpyemas JIHTeparypa 'TPYHZ‘;NCIKDCT"’?:
Pazpen 1. YIporpammupyemsle aorudeckue HHTerpDa/LHbIe CXeMBbI,
0. A. KoroHOB. OcHOBBI (POEKTUPOBAHNS 3/ICKTPOHHBIX |
VI3yueHue MpeAyCMOTpeHHbIX ycTposics Ha [JTUC: CII6.BI'TY "BOEHMEX" um. [1. @,
AMMOM ZIM K THHE i Yerunoea, 2008 (pasgens 1-4)
[IPOTPaMMOU IMAAKTHY ca A. B. Crporonos. LHudpopas obpaboTka curHaos B 16
EATFAL 10 peromer/lyeMol Gasrice nporpaMMupyemMbIx orHYecKIx HHTETPaIbHbIX
JTepatype cxem: Cankr-TletepGypr: Jlans, 2021 (raga 1)
B. H. Kyanenog, B. A. KprroHocos, B. C. EcusieBexuil,
CpencTsa aBTOMaTU3aLHM U yripasnenusi: Crapeiii Ockor:
ITogroroeka k naGoparopxomy THT, 2021 (rnaBbr 4-6) 5
NPAKTUKYMY IVINC u mapannensuble APXUTEKTYPbI AN51 [IPUMEHEHHS B
A3POKOCMITUECKOif 06nacTu. [Iporpammmgte owmbkin |
o OTKa30yCTOHUMBOE NPOSKTHPORAHME: M. TexHocdepa,
Bumosnnenve kypcoroit paGorsl 2018 (uacts 1) 2
Wrero no pasgeny 1 20
Pazgen 2, f3bIK onucanus annaparypsr VHDL.,
W3yuenne npegycMoTpeHHbIx
nporpamMmoii /:w:ax"ruqecxflx 14
EAUHNT] TI0 DEKOMEHIyeMOoi Q. A. KoHonog. OcrOBbI TPOEKTUPOBAHKSA 3NEKTPOHHAIX
IMTEpaType ycrpoticrs ga IUIAC: CH6.EITY "BOEHMEX" um, Ae
ITogroroeka k naGoparopHomy Ycrunoea, 2008 (paszen 5) 6
L e .
BrinonHerue KypcoBoit paGoTs : 4
Hroro o pasgeny 2 24
Pa3zpen 3. fIsbik onucanns anmaparypei Verilog HDL.,
Vi3yuerne npeflyCMOTPEHHBIX O. A. Konorop, OCHOBbI POEKTUPOBAHYS 3/IEKTPOHHEIX :
NPOTPamMMON JUAGKTHUECKHX ycrpoticts Ha [JTUC: CIIE.BI'TY "BOEHMEX" um. A &, 14
EAVHHL] IIC peKOMeH1yeMOkM Ycrinora, 2008 (paszen 5)
mTeparype A.X.Mypcaes, O. U1 Bypenesa. lpakrisymno |
Hoproroska k mafoparopHomy NPOEKTHPOBAHHUEO Ha A3klkax VerilogHDL u 6
MPAKTUKYMY SystemVerilog: Cankr-TTerep6ypr: Jlans, 2021 {rech
BrInosiHenue Kypcosoil paforss TEKCT) 4
WToro mo pasgeny 3 24
Pasgen 4, UnTerpuporanunii nakeT NipoexTHpoBanus IVIVC Quartus II (Xilinx ISE Design Suite).
W3yyeHre npesyCcMOTPeHHBIX O. A. KoHOHOB. OCHOBbI IPOEKTHPORAHHA INEKTPOHHBIX
NPOTPaMMO¥ AHAAKTUYLCKIX ycTpovcts Ha IIVIUC: CII6.BI'TY "BOEHMEX" 1m. A. . 20
€AVHUL( 110 PeKOMeHAYyeMOil YcruHosa, 2008 (pasgen 5)
JIUTepaType A. B. Crporowos. Lingporas obpatorka currasos & S
TToAroToBKa K a6opaTopHoMy ba3mce NporpaMMUpyeMBIX JIOrHUECKUX MHTer pasIbHBIX g




BrinosHenue kypcosoii paboTss ’ o j 4
Wroro no pasgeny 4 32

Paspen 5. Otaagka u MoOJe/TMpOBaHMe NPOEKTOR. J
Mzyyenve npegycmotpentsix ;
NPOTPaMMOi MAAKTHYUECKHX 0. A. KoHoHos. OcHoBb IPOEKTHUPOBAHUS 3/1€KTPOHHBIX
EZVHHL{ TI0 pEKOMEHAYeMOI ycrpoiicTs Ha TUIMC; CIT6.5I'TY "BOEHMEX" 1. . ©.
JIMTepaType Yctunosa, 2008 (pasgen 5)
[Togrotoska k naGopaTopHoMy A. B. CrporoHos. Undiposas obpaboTka curHanos B 4
NpaKTMkymy Bazuce nporpammupyemsix sorudeckux WMHTerpabHbix
Bhinonmnenue kypeosoii pabors cxem: Cankr-TTerep6ypr: Jlaus, 2021 (r1aga 4)

IToaroroeka x KOJIJIOKBRYMY

Wroro no pasaeay 5
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Ipunoscenne 3
K paboucit OpOrpaMMe AHCLHMOAHHbL
HPOEKH‘IPOEAHHE MHOPOBRIX CHCTEM HA [INHAC

©OH/IbI OLIEHOYHEIX CPEJCTB

DOHABI OIEHOYHAIX CPEACTB, IO3BOMIALINC OLEHUTD Pe3ybTaThl 06yueHus 1o gannojl AUCLUATIIMHE
BK/IFOUAOT B cefg:

*  KOMIOKBUYM;
* Kypcosas paGora;
*  AubdepeHypoBanHLIi sauer.

Kputepun onenusanus

Konnoxkeuym

Ha xonnoxenyme CTYAEHTY Npeanaraetcd 10 TeCTOBbIX BOMpocoB. [Ipu yeneurnom oteete Ha 9-10
OLIEHKA 3 KOJVIOKBUYM — «OTTHYHOY, Ha 7-8 — “XOpOUIO», Ha 5-6 — «yAOBIETROPHTENBHOY,
Komriziext Tectosbix BOTPOCoB pasMeltien B YMK jucunaume,,

Kypcoras paGora

COMEPXKAHAIO, OHOPMEHHIO, OPTAHM3ALMM BBITOIHERIS 1t 33LUATLI KyPCOBBIX NIPOEKTOB M KYPCOBBIX pabor
BUTYn/

Hnst o6ecriedenvis Tekywero KOHTPO/Ist pabOTe! CTYZIRHTA B TeucHue CEMECTDA yCTAHABAMBAIOTCA CPOKH
BRINIO/IHEHUA STaroB KyPCOBOH paboTsL.

OcHoBanueM s HEAOMYCKa KyPCoBOi paGoTh! K 3auuTe MOTYT GBITh:

- HETIONHO@ 1/IU HeBePHOE BBITIOTHEHHE TEXHIUECKOTO 3a7aHus;

- OTCYTCTBYE NpesyCMOTPEHHBIX 3ajaHHeM Marepuanos uny Hecootserctsue ux FOCT;

- HECOOTBETCTBHE MOICHATENBHON 3anKCKI YCTAHORICHHbIM TpeGoBaHUAM.

Ouerka 3a KypeoBy1o pa6oTy BhicTarmseTcs o PE3YNLTATaM ee 3aijuThl CTY[IEHTOM Tlepes KOMUCCHedH,
Ha3HAYeHHOH 3aBeAYIOIHM Kadeapoli. 3awura kypcosoii paboTsl npegycmarpusaeTt KPaTKH JOKIAA CTyeHTa
1 OTBETBI €70 Ha BOMPOCHI, CBS3aHHbIE C cofiepkanvemM paboTel.

Anddepenunposanubiii 3auer

Anddepentypopanuplit 3ausT O(OPMIETCS NPU YCIORMM NTOAHOTO BBLITIOIHEHNS BCEX MEPONpPUATHH,
TIPEAYCMOTPEHHBIX rPAPUKOM KOHTPOJIBHAIX MepenpusTHi. OLeHxa 3a AuhhepeHLMPOBAHHbI 3aueT
OTPEAR/AETCA KaK CPe/IHee apU(MeTHUeCKoe OLieHOK 3a KYPCOByt0 paboty u konnoksuym. TTpu
HCOOXOAUMOCTH OKPYIeHWSI OLEHKY TPHUOPHTET OTAATCS OLeHKe 3a KYPCOByHS paBiory.
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Hacnopr ¢ouna OLeHOYHBIX CPe/CTB

! :' AyAnTopADBIE o
( 3aHATHA B x X E
| KOHTaKTHO¥ & o g RO
o | dopwe | EE 2 Eg
H T S M 2 =) o E 5 o
& o H e = W 5 % § & &
&3 AHMEHOBAHHe pasje/ion M | LL:J‘ = s E = g =Ne)
Q E AHMAKTHYCCKMX efpnmy | o iﬁ, 5 g s s = ! E =
R £, 9= B & |
Q E=lz k| ek -~
L~ EIE2E 2 ! =)
o -
2SEIERISE T < 2
g E| & R i
5 = E 1B E =
! o o =) o
EII;aa,qen L. '] Kypcosag
iliporpammupyembie
9 VIOTWYeCKHe HHTErpa/IbHbIe 29 ,' 9 4 2 20130 120 | 50 | patora,
B jcxeMbr, | i;Ko,rmomsmylw
f 'K;;ﬁ'&oaan ........
Paspen 2. fI3bik onucanus
9 ' ' ;
annaparype VHDL. 35 | 11 8 3 24 15 1 20 ¢ 15 iKoﬂizi;in
. R I i S I“'R;E)Ea};a;“
Pasyen 3. A3bIk onucauus i
? anmaparype Verilog HDL. | 371131 10 3 24 115 120 | 15 .Koﬁigi;?/rym
P d ] s NN S S P
Hurerpuposannsiit naker . Kypcosas
S npoekTuposanug IJIAC 41 S 6 3 32 020 20| 20 ! pabora,
Quartus I¥ (Xilinx ISE Komnokeuym
Design Suite), ;
| Kypcosas
g Pasmens. Ornagka n 3819161 32 02/2/ 0/ pasors
MOJe/THPOBAHHE NPOeKTOB. Konoksmym
Bcero 3a 9 cemectp 180 | 51 | 34 | 17 | 129, 7001 100|100 -
Beero no aucnunivne 180 i 51 34 17 | 129 ;100 | 100 | 100
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