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1. JEJIA OCBOEHUSA XHCHHUILIMHDBI

Llenpio OCBOCHHMA HAACUMIUIMHBI ABAACTCE (OPMHPOBAHMC CHCAYIOIMMX KOMICTCHUHH Ha
YPOBHAX:
obmenpogecCHOHANLHBIX

OIIK-5 -~ coocobeH paspabareBare M MOAEpHM3MPORaTh | BA30BLIH yPOBCHB
NPOTpaMMHOE M anmapaTHoe ofecnedenue MHGOPMANHONHRIX M
aBTOMATH3HPOBAHHBIX CHCTEM

OIIK-6 — coocofer paspabarpiBars KOMIIOHCGHTH IIporpamMMHO- | basoBkli yposens
anmapaTHBIX KOMILICKCOB obpabotkm AHpopManmM 2
ARTOMATH3HPOBAHHOIO MPOCKTHPORAHUS

OIIK-7 - cnocofeH amanTHpOBaTh 3apyOCKHEIE KOMIUIEKCH | BazoBEI# ypoBeHb
06pabdoTru HHGPOPMALUE H ABTOMATH3UPOBAHHOIO NPOEKTHPOBAHUA K
HYXJIaM OTEYECTBEHHBIX NPEIIPUATHH .

QOpMUPOBAHRIO YKA3aHHBIX KOMIIETEHOMH CIIYXHT AOCTH)KEHHE CIEAYIOUNIAX pPe3ybTaTOB
oOpazoBanns:

3HAHBS:
Ha YpOBHE MpeACTaBICHHIA:

- IPUHIANOB NOCTPOCHAS MUKPOCXEM OPOTPAMMHPYEMOM JIOTHKH, MX OCHOBHBIX CBOWCTIB H
pasnuaui, ApXMTEKTYPHI, MCHONE30BAHHUA MPOrPaMMHPYEMBIX JIOTHUECKHX HHTETPAIBHBIX CXEM
(IUHC) (OTIK-6);

Ha ypOBHE BOCHPOU3BEICHHA:

- OCHOBHBEIX 3TamoB pa3pabOTKH, NPHHIMIOB NOCTPOcHAS MHPPOBRIX ycTpoiicre xa ITJINC
(OIIK-5);

YMeHHs:
TEOPETUYECCKHE

- onmacasus [TAC B smae pabopa ¢pynxamonansEex 6510x0B, BeiGopa korcTpyxnun IIAC mna
peamazanyn npoexra (OI1K-7);
IpaKTHYeckue

- BtOHpaTh THII POrpaMMHAPYEMO¥ JIOTHKHA )i PeayH3alfd (PYHKUWA WHTErPaBHBIX CXEM,
COCTABMATL ONMCAaHWe GYHKNAOHWPOBAHMA KaK HA S3RIKE BRICOKOTO YPOBHSA, TaK B BHJe
¢yaxnuaonanpHo# cxeMul (OITK-6);

HABBIKH:

- ODYHKHHOHWIEHOrO W CTPYKTYPHOre MozenupoBanus ycrpoiictes IIJIMC, sapryansHOro
npockTrporanua (OIIK-5);

- paspabotku ycrpoiicTs 4 koRurypuposanus [ININC nox onpocretmme zapagu (OIIK-7);

- IOCTPOCHHS IpOrpaMM C HCTIONB3OBAHUEM S3BIKOB U CPEACTB IIPOTPaAMMHPOBAHHSA JIOTHKH
(OIIK-6).

2. MECTO JUCIHILTAHEI B CTPYKTYPE OOII BO

HJuctunmna Ilpoexraposanme mEGpoBbix cAcTeM HAa ILJIMC gBMAcTCA IMCUHHAILTHHOM
obmsaTenbHol gacT broka 1 mporpaMmel.

Conepxanse JUCOMIUIAALL Ga3s@pyeTcs Ha 3HAHMAX, YMEHMSX, HABBIKAX H KOMICTCHIIMAX,
OpHOOPETEHHBIX IPA OCBOCHAH 06pa30BaTEbHOM MpOorpaMMEI GakanaspraTa ¥ CIIYXKHT OCHOBOH JIs
ocBoeHHs JjgucuMniMH  Hayyno-umccnemoBarensckas pabora, TexHomormueckas (TpOEKTHO-
TEXHOJOTHYIECKAs ) IPAKTAKA M JIP., 4 TAKKE BRITYCKHOHN KBaIM(HKAOHORHOH paboTEl

IIpenBaprTenbHEIE KOMITETCHIHH, cQopMupoBaHHKE y o0ydalomerocs IO Havala H3y4YCHHS
JUCHHMILTHHEI (Ha TpuMepe obpa3oBaTenbHON mporpamMmel Gakanaspa 09.03.01):

YK-1 — cmocobeH OCYmECTBAATH NOHCK, KPUTHYECKHH aHATH3 M CHATe? HH(BOPMAUM,
TIPHMEHSTH CHCTEMHBIH II0/IXON JJIsl peIeHHA TOCTABIECHHEIX 3a/1aY;



MATEMATHICCKOT0 aRajlu3a H = MOJCIIHPOBAHHA,

OIIK-1 — cnocoGeH NpUMEBATH ¢CTECTBCHHOHAYYHBIE M OOLICHHKCHEPHBIE 3HAHMs, METOIBI
IKCOEPHMEHTAIIEHOIO

HCCNICTIOBAHNSA B TPOPECCHOHANBHOM AEATETBHOCTH; ;
OIIK-2 - coocoDeH HCTIONS30BATh COBPEMEHHBIE WHQOPMALMOHHEKIE TEXHOIOTHH U
NpOrPaMMHBIC CPEACTBa, B TOM YHMCIIE OTEYECTBEHHOTO NPOW3BOJACTBA, OpPH PpEMCHWH 3a1a9
ApodecCHOHANLHOH IeATeNbHOCTH;
OI1K-8 — cnoco6en paspabaThIBaTh ANTOPUTME! ¥ MPOTPAMMEL, NIPATOAHBIC A [PAXTHHECKOTO
DNpUMEREHH .

TEOPETHYECKOTO

H

3. CTPYKTYPA H COAEP)KAHHE JHCITHITJINHbI

(c pacopeaenennem ofmero G10a%eTa BpeMEHH B Jacax)

3.1. CopepxanHe (IHNAKTHKA) THCORILIHHLI

O0mas TpYA0EeMKOCTh AHCIHIUTHHEI COCTABIACT 4 3a4eTHEIC ¢AMHULEI, 144 yaca.

Verilog HDL.

4.1, OcHoBBl CHHTakcuca sa3mka Verilog.
OCHOBHBIE OTIEPaTOPHL.

4.2 OcHOBH HATIACZHUS NPOTPAMM.

4.3 CIpyKTYPHOE OITMCAHHE CXEM.

4.4 IToBe JeHICCKOE OIMUCAHHE CXEM.
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51911 Paznen 1. IporpamMmapyemeie | 19 7 - 3 4 12 {15% | 10% |20%
JIOTHYECKHE HHTErpalbHbie CXEMBL.
1.1 Bpenenne.
1.2 Apxurektypa ILUTAC.
1.3 Knaccnpukanus ILTAC.
2 Pazpen 2. IINIMC wopnopauwii Altera ] 8 2 - 2 - 6 J15%{ 10% |30%
Xilinx).
2,1 OGmuii 0G30p.
2.2 ApXATEKTYpa H 0COGCHHOCTHM NPMMCHCHHA
IUTAC cemeiicte MAX, Cyclone, Arria, Stratix
(Spartan, Virtex, Artix, Kintex).
2.3 3arpyska xoddurypamu TIHC.
3 Paszpen 3. S3nix onncands annaparyps | 31 i1 - 3 8 20 | 15% | 20% |15%
VHDL.
3.1.0cHoBBl  cHHTAKCHCA  s3bka  VHDL.
OCHOBHEI¢ OFIEPATODHL.
3.2 OcHOBS! HAIMCAHYA NPOTPaMM.
3.3 CTpyXTYypHEOE OIUCAHME CXEM.
3.4 IToBeneHUECKOE ONUCAHHE CXEM. _
4 Pazpen 4. S3nik onucanug apoaparypsr | 33 | 13 - 3 16 | 20 |15% | 20% |15%




Pazpen 5. Hurerpapopanubiii naxer § 24 9 3 6 15 |20% | 20% [20%
npoexraposanun ILVIAC Quartus II (Xilinx
ISE Design Suite),
5.1. ApXHTEXTypa ¥ OCHOBHBIE BO3MOXHOCTH
[aKeTa.
5.2. Beopa mpoexta. Fpadudeckuii ¥ TeKCTOBLIN
PEHaKTOPLL, peNaKTop BpeMEHHbIX JHATPAMM.
53. Kommumanus npoexra. Hactpoitka H
PENKHMA KOMNWANATHN.
5.4. Ownagka npoekra. Cumynsrop. BpemerHan
H (yHKIMOHANBEAA CEMYIAIMA. AHAIM3
TIPOH3BOIHTEALHOCTH.
5.5. Paspomka npoexta. PemakTop PpasBOAKH.
AHams 0TYETA KOMITHIIATOPA.
5.6. CosgzaAMe BBXOAHWX (allloR A4
NMPOrPaMMAPORAHMAS. Ipomecc
IIPOTPaMMHAPOBAHKS H 3aTPY3KH KOH(PATYpallAK.
Paspen 6. Ornagka H Momeanaposasne | 29 9 3 6 20 |20% | 20% | -
APOEKTOB,
6.1 Ioctpoerue U ucnomszoBanue Testbench.
6.2 Urrerpamps Quartus u ModelSim.
BCETO ITO TUCITMITJTUHE 144 | 51 17 | 34 | 93 |100%| 100% [100%
3.2. AypHTOopHLIii DPaKTHKYM
an’ Homep pasnea TeMa ApaKTHIECKOT0 3aHATHSA Obuewm, aya.
I | AHCHMIAHHLY HacoB
1 |p ITporpaMMUpyeMEIe JOTHYECKHe HHTCIPANBHEIC CXEMBI: apXHTCKTYpa, 3
azgen 1
KIacCH(HKanys..
ApxurekTypa H ocofemHoctH mnpuMeHems IDIUC cemeliers MAX 2
2 | Paspen2 Cyclone, Arria, Smatix (Spartan, Virtex, Artix, Kintex). 3arpyska
xoudurypameu ITAC.
Assk omAcaHME ammapaTypll VHDL: OCHOBHEI CHHTaKCHCA, OCHOBHbIE 3
3 | Paspen3 OIIEPATOPhI, OCHOBK HAITHCAHHA TPOTPaMM, CTPYKTYPHOE OITHCAHHE CXEM,
TOBEJIEHIECKOE ONUCAHUE CXEM.
Ssplx  OMMCAHWA ammaparypsl Verilog HDL: OCHOBH CHHTAKCHCA, 3
4 | Pasmen 4 OCHOBHBIE OTIEPATOPH], OCHOBLl HATIACAHMA IHpOIPaMM, CTPYKTYpHOe
OIHCAHHAE CXEM, MOBEACHIECKOE OTIUCAHHE CXEM.
HWsrrerprpoBaBsnill naker npoexrapobarud TUTUC Quartus 11 (Xilinx ISE 3
5 | Pasgen s Design Suite). apXMTeKTypa H OCHOBHEIE BO3MOXKHOCTH IaKeTa, METOAMKA
DPAMCEHEHHS.
6 | Paszen 6 Omnajka ¥ MOECNMPOBAaHWE TIPOCKTOB: HOCTPOCHHWE H HCIOTh3OBAHHE 2
Testbench, warerparma Quartus ¥ ModelSim.
7 | Pasgen6 Kommoxeaym "1
Hroro: 17
3.3. JlaGopaTopHblii DPAKTHKYM
nJ:i Homep pasaena Tema nabopaTopuoro sausas HanmenoBauue Obnenm,
N | ARCOHIHHL] aabopaTopun AYA. Y2COB
Jlaboparopun 2
HayyeHHE TEXHONOTHMH paGoThl ¢ rpaduyecKyM, MEKPOIPOUCCCOPHBIX
1 P TEKCTOBHIM peAaKTOpaMH, PEoaKTOPOM CPEACTB X
azpen 1 KOMOBIOTEPHOIO
BPEMCHHBIX JHArpaMM, peAakTOpOM pa3sMENIeHus. YTDABIEHEA Ka q’ W9
(ayn. 277)
2 KoMimuuums ¥ CHMYJTALMA POSKTA. 2
3 H3ydeHue TexHonorud paboTh Ha 3bike VADL. 2
4 Paszen 3 ITpoexTHpoBaHHE cXeM Ha asmke VHDL ¢ 2
HCTIONIb30BAHMEM CTPYKTYPHOTO OIIACAHHA,
5 IIpoekTHpoBaHMe cXxeM Ha #a3uke VHDL ¢ . 4

6




HCIIOAb30BAHMEM NIOBEREHYECKOrO ONMCAHHA.
6 Wryaenue Texuonorum paboTh Ha asuike Verilog, 2
~ Ipoexrupopanne cxeM Ha ke Verilog ¢ 4
Paznen 4 HCTIONB30BAHAEM CTPYKTYPHOI'O OIHCAHHS
8 IIpoexTrpoRaEMe cxeéM Ha a3BIKe Verilog c 4
HCTIOAB30BAHMEM TIOBENEHYESCKOIO OTMCAHMA.
9 ITpoexTupoRaHMe aBTOMaTa MuMH Ha 3BIKe 5
VHDL
10 IIpoexTupoBanse agromata MuiM Ha s3bike 1
Verilog
Pazgen 5
1 IIpoekTHpoBanye aBTOMaTa Mypa Ha S3HIKE 2
VHDL. y
12 NpoektApoBaRke aBToMata Mypa Ha A3HIKE 1
Verilog
13 Paznen 6 [NocTpoenre H Henoms3orarre Testbench 6
Hroro: 34

3.4. CamocrosTesnasn pabora cryaenra (CPC)

BpeMs (4ac)
Homep H HAHMEHOBAHHE COJEPXKAHHE
pasieNa AHCUHIITHHbI YYEBHOT'O 3ATAHNA CPC
Pasnei 1. IlporpammupyeMmple | M3ydeHEe OpeycMOTPEHHRIX NPOrpaMMOi JRTaKTAYeCKHAX 8
JIOTHYECKHAE HHTETPAILHBIE eIHHHI 10 peKOMEHAyeMO TuTepaType
CXEMM ToaroToBKa K 1a60paTOPHOMY MPAKTAKYMY 4
Pazgen 2. IDTAC xoprnopauuit | Msyueune NpeaycMOTPEHHEIX TIPOTPAMMON AHAAKTHICCKHX 6
Altera (Xilinx). CSIMHHI IO PEKOMEHTYEMOMN JIATEPATYPe
HaygeHre OPENYCMOTPEHHERIX NPOrpaMMoN JHANAKTHICCKAX 10 _
Paspen 3. SI3bIx omucayys €/IMHHL IO PEKOMEBAYeMOil JIATepaType g
anmaparypsl VADL. HoxnroToBka K Ja6opaTOpHOMY IPaKTHKYMY 6
IToprororka 0T9eTa N0 HHAHBHAYANbHOMY 3aJaHHIO. 4
Hzydenre NpPemyCMOTPEHHNX NpOrpaMMol AMAAKTHYECKNX 10
Pasnen 4. S3KK ONHCAHMA eAMHKII IO PeKOMEHTyeMOH JIKTepatype
ammapatyphl Verilog HDL. [NoxroToBKa K aG0paTOPEOMY NPAKTHKYMY 6
TMoaroTorka 0T4eTa O MHAMBHAYANLHOMY 330AHHIO. 4
Paspen 5. Uurerpaposasuniit | M3ydense NpeqyCMOTPEHHBIX OPOrpaMMON THAAKTHYECKHX
maker npoekTapoRanus [UTMC | SAHHKL 10 PEKOMEHAYSMOH THTEpaType
Quartus Il (Xilinx ISE Design [ [Togroronka k NaBOPaTopHEOMY MPAKTHKYMY 4
Suite). [ToaroToOBKa OTIETOB 10 UHAHBHAYAITHLHEIM 3aNAHKIM. 3
Hayuenne NPEAYCMOTPEHHBIX NpOorpaMMoi NHAAKTHISCKHX 6
SAMHHL II0 PEKOMEHIYEeMON TATEpaType
Paspen 6. Qrnanxa v
MOJIETHDOBAHFE TPOEKTOB. HomroToBKa K 7a00paTOpHOMY IPaKTHKYMY 4
IToAroToBKa OTYETA N0 HHAMBHAYATEHOMY 38 JaHHIO. 4
TToaroToBka K KOJLIOKBAYMY 6
BCEIQ: 93
4. ®OPMBI KOHTPOJIA OCBOEHUSA AUCIMITIIAHBI
I'PAOUK KOHTPOJbHBIX MEPOIIPHATHI
CE- HEJEJHX CEMECTPA
MECTP
1 2 3 5 6 7 8 9 10 ) 11 f 12 |1 13 | 14 | 1S | 16 17
) n3 Hu3 H3 3 H3, K

VYenopueie o6o3suauenns:




— W3 - pnpuBUayanbHOE 33/12HHE;
- K - Ko/mIokBayM.

Texymxas aTTecTanEs CTYACHTOB NPOM3BOJMTCS B AHMCKPCTHEIE BPEMEHHEIE HHTEPBANIBI
JEKTOPOM H DNpenozaBaTencM (AME), BEAYIMMH HNpPaKTHYCCKME 3aHATAA 6O AUCHOHIIIMHE B
caenyomux fopmax:

¢ IHPOBEPKA BEINOIHESHHA HHIABHIYAILHEIX 38 JaHUH;

* KOJUIOKBHYM;

* OTJEIBLHO OHEHUBAIOTCA JUMYHOCTHBIC KA9€CTBA CTY/ICHTa (AKKYPaTHOCTE, HCIIONHUTEILHOCTD,
HHEIMATABHOCTE) — pafoTa Y IOCKH, CBOEBPEMEHHAS CA3Ya OTUCTOR O HEAUBHAYAILHEIM
3aIaHUAM.

Pybexnan arrecrals CTY/JCHTOB IIPOM3BOAMTCA IO HTOTaM IIOJOBHHARI CEMECTpa B

CICAYIOmEX hopmMax:
* BRUIOJHEHHE JBYX HRAMBHAYAILHBIX 3aJaHMH.

¢ IlpoMexyrounnlii KOHTPOJbL IO pe3yNbTaTaM CEMECTpa MO AMCHHIUTMHE IPOXOJHT B
dopme muddepeHnpoBaEHOro 3adera, KOTOpeIM odopmiiercs Ha 17-W Henene ceMecTpa Mo
pe3yabTaraM BBIOONHEHMS NPeTyCMOTPEHHBIX pafodeili mporpaMMoOi KOHTPOJBHBIX MEPOIPHATHA
(MHOUBHIYaNbHEIX 3aJIaHUK) C YIETOM PE3YIbTATOB HTOTOBOTO KOJUIOKBHYMA.

@DoHAEI ONECHOYHBIX CPEACTB, BK/HOYAIOIAE THIOBLIC 3a/IaHAA, TECTOBBIE BOMPOCH H METOIEI
KOHTPOJA, MO3BOILIONIUE OLEHHTH Pe3yabTaThl 0Opa3OBaHUA NO JAHHOW MUCHUIUIMHE, BKOYEHE! B
cocrap YMK aucopiuniael v nepeunciens B Ipunoxennn S.

5. YYEBHO-METOAUYECKOE H HHOOPMALIMOHHOE OBECITEYEHUE
JACIUATIIMHL]

5.1. OcHoBRas IATEpaTypa:

1. Kononoe O.A. OCHOBH TIPOEKTHPOBAHUS IEKTPOHHBIX yerpodicts Ha IIJIMC: koHCmekT
aexi. - CI16: BI'TY, 2008.

2. IlporpammuapoBanne [dnexrporHEn pecype): Bubmwno ILH. OcHorrl a3ska VHDL, CII6,
2010.

3. BuuncnuTensHasd Texnuxa [DneKrpoHHeii pecypc): Cepruenko A.M. VHDL ans
MPOEKTHPOBAHMA BEIMHCIHTEBEHEIX YCTpoHCTB. CITO: BI'TY, 2013,

4. Cmpoeonos A.B. lndppopag o6paboTka curHanor B 6a3uce NpoOrpaMMHAPYEMEIX JOTHUECKHX
HHTErpallbHBIX cXeM: yueOHroe nocobme g Byzos. - CII6: Jlans, 2018.

5.2.JlononHATeNLHAS IATEpaTypa:
1. Kysneyoe B.H., Kpueonocoe B.A., Ecunescxuti B.C. CpeicTRa aBTOMATH3AIMH Y YIIPaBICHHAS.
- Crapsiit Ocxonm: THT, 2017.

5.3. Ilepewenr pecypcoB KHOOPMaNHOHHO-TEIEKOMMYBUKAIMORHOH cetu "Wureprer”,
HeOOXOMMMBIX IS OCBOCHEA AMCIHIUTHHEL, 3NIEKTPOHHEIe OHOMOTEYHEIE CHCTEMEI:

1.  http://www.terasic.com.tw/cgi-bin/page/archive.pl. =~ Marepransr mid  moIE3OBATENS
omiagogroro koMmiekra Ha ocHose [UTHC DE1-SoC.

2. bhttp://we.easyelectronics.ru/plis/plata-razrabotchika-de1-soc-obzor. html . CoolmecTBO
lasyElectronics.ru. IInata paspaborumxa DE1-SoC. O63op.

3. http://electronix.ru/forum/lofiversion/index.php/t118323. .html. Cacrems: na IIJIUC.,
4. https://geektimes.ru/post/254108/ KoporeHskoe cpapuenme VHDL u Verilog B nomomp
HAYHHAIOMMM 3HakoMcTBo ¢ [IJIUC.
http://we.easyelectronics.ru/plis/vhdl-s-nulya.html VHDL ¢ myJs.
6. http://we.easyelectronics.ru/plis/prostenkie-primery-na-vhdl.html, IlpocrensKkue npuMeps! Ha
VHDL.
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: -vhdl-zadanie-1.html ITpakTuyec-
Kde sa.uaHmI o VHDL .

8. http://marschod.org/verilog. Hawc OTHICAHUS ANMaPaTYPhI Verllog HDL.

9. http://we.easyelectronics. azyka-verilog.html,
Hue [IJIAC ¢ ucmonpaopanueM g3nika Verilog.

10. https://www.altera.com/support/support-resources/design-examples.html. ITpuMeps1 mpoek-
ToB Ha [LJIVIC.

11. http://we.easyelectronics.ru/plis/shemotehnicheskoe-proektirovanie-dlya-plis.html. Cxemo-
TEXHHYCCKOE npockTapoBanre ma ITNTUC.

12. http://marsohod.org/11-blog/86-quartussim. IlomaroBas wuHCTpykuma i Quartus II;
CrAMynaOous mpoeKTa.

13. http://we.casyelectronics.ru/plis/modelsim-s-chego-nachat.htmi. ModelSim. C gero Hagats.

14. Bee BCTOYHAKY M3 CIICKA OCHORHOH JATCPATYPH B IEKTPoEHOM Onbmioteke BI'TY.

Ocgoe-

5.4. TIporpaMMHOe obecnedeHue.
1. Quartus Il — vHTErpApOBaHHBIA TaKeT DOJVICPXKKH pa3paboTwiaka nupPOBBIX CHCTEM Ha
IIAC xomnanmu ALTERA.

5.5. Undopmanuonneie TEXHOJIOTHH, HCTIOIB3YEMEIE IPH OCYICCTRICHAR 00pa30BaTEIFHOTO
mporecca
1. TlpuMeneHUe CPEACTE MYJIFTHMEAMA B 00pasoBaTebHOM mponecce (TIpe3eHTaluH ).
2. [JocTynHOCTh yIe0HBIX MATEpHANIOB Yepe3 ceTh MIHTepHeT U1a moboro yuacTHUKA yueGHOro
mponecca.
3. BO3MOXHOCTE KOHCYNLTHPOBAHAS 00yJalOMUXcs NpenojaBaTelssMH B J0Ooe BpeMst U B
moboii Touxe mpocTpancTBa nocpeacTsoM cetd Herepnerl.

6. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHHE JUCITMITIJIMHBI

1. TlpakTHdeckue 3aHATHA:
1) xoMUNexT 3MEKTPOHHBIX IPE3CHTANMH,

2) ayadTOpHSA, OCHAMEHHAS NPC3CHTAHOHHOHN TEXHHKOH (TXPOSKTOD, 2KPaH,

KOMITBYOTEP, HHTEPAaKTHBHAA [OCKA).
2. JIaGopaTOpHEIM IIPaKTHKYM:

1) KOMIUIEKT 3NECKTPOHHBIX NPE3CHTALIHA,

2) ayAuTOpHs, OCHAINEHHAs NpPe3eHTADMOHHOH TEXHHKOM (TpoeKTOp, 3KpaH,
KOMIIBIOTEp, HHTEpaKTHBHAs JNOCKa) u paboymMM MecTaMH CTYACHTa
(XOMIIBIOTEpP, COMPSXEHHBIA ¢ OTNA0YAKIM KOMILIeKTOM Ha ocEore TIMC
ALTERA Cyclone V DE1-SoC —~ 9 mrr.).

3. Ilpouee

1) pabGouee MeCTO mpemoxaBaTeliss, OCHAMEHHOES KOMIBIOTEPOM ¢ JOCTYIIOM B
Wnrepner,

2) paboume MecTa CTYACHTOB, OCHAIEHHEIE KOMIBIOTEPAMH C JOCTYNIOM B
HHTepHeT, npeaHasHadeHHEIE )i paboThi B MIEKTPOHHOM 0bpazoBaTenbHOM
cpeze.



TIpunoxenne 1
x pabogeli nporpamMme JHCHHILTHHBI
«IIpoexTapoBanne urgpoBbix cacTeM Ha IIJIMC»

AnHoTanHs paGoaeH nporpaMMbl

HMucnumymaa  «[IpoekrupoBanne uudpoprx cucrem Ha IUIMC, gsigercs Jmcmmnnnoﬁ
0obsA3aTENBEON  YacTH IPOrPaMMBl  HOArOTOBKE CTYAEHTOB 1O HAOPABIEHHIO IIOATCTOBKH
«ABadopMaTika W BEMHUCIUTCIbHAA TEXHHKA». JIACHHIUIAHA peamm3yeTcd Ha (aKyIbreTe
UndopMannoAARie ¥ YUPaBIAIOIAE CUCTEMB! DBaNTHHCKOTG TOCYZAPCTBEHHOTC TEXHHYECKOTO
yruBepcutera «BOEHMEX» um. J[.®@. Yeruroa xadeapoit «CHCTEM YIPaBIECHHS U KOMIBIOTEPHBIX
TEXHQIOTHN».

JiuciMminHa naneneHa Ha GopMuposanue 00mMempodheCCHOHANBHBIX KOMITCTCHIIME:

OK-03 — cnocoGHOCTBIO K CaMOCTOSTENHFHOMY OOYIeHMIO HOBBIM METORaM HCCIE/OBAHHSL, K
H3MCHEHMIO Hay4yHOro H Hay4JHO-IPOM3BOACTBCHHONO npodmid cBoed npodeccHoHaTBHOR
JEATCIIHOCTH,;

OIIK-6 —~ cmocoGeH pa3zpabaThiBaTs KOMITOHCHTHI IPOrpAMMHO-AIIIAPATHEIX KOMIUIEKCOB
06paboTku urRpOpMATHK H ABTOMATH3MPOBARHOTO NIPOCKTHPOBAHMS;

OIIK-7 — cmoco0beH amanmTHPOBATh 3apyOEKHBIE KOMIUIEKCHI 0OpaboTkM uHGOpMauwA HU
aBTOMATH3HPOBAHHOIO MPOCKTHPOBAHMA K HY)KAAaM OTCUCCTBCHHBIX IPEIIPHATHI.

Copepxanyue AUCHAIUIAHBI OXBATRIBACT KPYT BONPOCOB, CBA3AHHBIX C APXHTEKTYpoH #
knaccuuranueir [UIMC, nporpaMMupoBaHAeM Ha A3HIKaX OIMMcaHMs ammaparypel VHDL u Verilog,
CTPYKTYPHOM H [IOBEHEHYECKOM OIMCAHWM CXeM, IPHMEHEHHEM HWHTETPHPOBAHHOIO MaKeTa
npoextepoBanus [UIMC Quartus Il (Xiline ISE Design Suite), oTnagkoli ¥ MOICIMPOBAHHEM

TIPOEKTOB.

[penopasanue MUCIMIUIHHE TPEAYCMATPUBACT CHEAYIONME (GOPMB! OpraHU3AlMH ydIeOHOro
mponecca: TIPAKTHYeCKHe 3aHATHS, JabopaTopHble paboThI, CaMOCTOsTeNbHas paboTa CTYAEHTa,
KOHCYJIbTAAH.

IIporpammolt AECIAILIMABL IPEIYCMOTPEHB! CISAYIOIIUE BALI KOHTPOIA: TEKYIMMH KOHTPOJIb
ycOeBaeMOCTH B (popMe IIPOBEPKH BBINONHCHWS HHIMBHAAYAIBHBIX 3alaHAM M KOJJIOKBHYME;
pyOexHbli KOHTPOML B ¢oOpME OPOBEPKA ABYX HHAMBHAYANBHEX 3afaHHA; HPOMEXKYTOUHEIH
KOHTpPOJS B dopme mudepeHIUPOBAHHOTO 3a49€Ta.

Obmrag TPyNOEMKOCTh OCBOCHHS AMCIUILIMHBL COCTABISeT 4 3a9eTHHIC eNHHHILI, 144 uaca.
IIporpaMMoiil ARCHHEIUTMHE OpeXycMOTpeds! naboparopHele (34 wgaca), npaxktudeckde (17 dacos)
3aHATHS H 93 gaca caMOCTOSTeNEHOM paboThl CTYOeHTA.
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IIpuaoxense 2
K paGodeli nporpamMme THCHAILTHHEI

«IIpoexTHpoBanHe MU porbIX cacTeM Ha IIJIMC»

TEXHOJIOI'HHA X ®OPMbLI ITPEITOJABAHU S
PexomeHaa 1AM B0 OPralM3AIAN H TEXHOIOHEM 00y 4eHAs 1IN NPEroJaABATE IS

I. O@pazoBarelbHbI¢ TEXHOJOTHH ’

Hndopmannonnsie TEXHOJOTHH: ACIONB30BAHUE 3NIEKTPOHHEIX 00pa30BaTEIbHEIX PECYPCOB
(mompazaen 5.1 paboueil nporpamMmel) H MHTEpHET-pecypcoB (monpaszen 5.1 paGoueir mporpamMmer)
NP IIOATOTOBKE K IIPaKTHYCCKHM 3aHATASM ¥ Ja0OparopHEIM paloTaM; BHIIONHEHHE
HHIABUAYAIbHBIX 3aJlaHdil ¢ HCIONL30BAHHEM OTNAfouyHBIX KoMmmiekcoB DE1-SoC wm
HHTErPHPORZHBEOIC Makera MoALepXKKH pazpaboramka 1nadpoBeix cucreM Ha [TJIUC Quartus I,
B33aHMOJCHCTBHE ¢ HPEOABaTeICM BHE YaCOB paclHCaHHA 3aHATHHA H KOHCYIBTalPi HOCPEACTBOM
Internet.

Onepexaomas caMocToATelbHads paboTa — U3YUYCHUE CTYJEHTAMH HOBOTO Marepralla Io
S3LIKAM OIMHCAHHS ANMAPATYPhI ¥ TEXHOJIOTHHE NPUMCHECHA HHTCTPUPOBAHHOIO MAKETA MONEPKKH
pazpaborquxa mudpoBeix creTeM Ha IUVIMC mo mX u3ydYeHHA B XoJe ayAMTOPHBIX 3aHATHN LpH
TTOZrOTOBKE K BHITONHEHHIO HHIAHBUAYAIHHEIX 3aJaHHH.

I1. Buasl v coaepkannae YaeOHbIX 3aAATHH

Pa3zpnen 1. IIporpaMMupyeMebie JIOrHIeCKHEe HETEIPAJIbLHBIE CXEMBI.

AyJIHTODHBIN NPAKTHKYM ~ 3 vaca.

3anatme 1. OrpabarsiBaeMbie BONPOCH: TNPUMEHEHHE IPOTPAMMHPYEMEIX JIOTHYCSCKHX
HHTErpaNbHBIX CXE€M B IPOMBININCHHOCTH, TANOBaA apxaTekTypa [IJIHUC, xnaccuduxanus IITTAC.
JlaGopaTopanii HpaKTHKYM - 4 Gaca.

3amaTue 1. H3ydenne TEeXHOJOrHH paboThl ¢ rpadguyuecKknM, TEKCTOBBIM PeJaKTOPAMH,
PEAAKTOPOM BPEMEHHBIX AHATPAMM, PEAAKTOPOM pPaIMeNIeHHS.

dopMa BRMOJIHEHWS — OO NoarpynnaM 2-3 delr, pabora B KOMIBIOTEPHOM KJjacce.
OrpabaTeiBaeMBIC BOMPOCH: TEXHONOTHA paboTEl ¢ IpadHYEecCKMM, TEKCTOBEIM pPeAaKTOpaMH,
PEAAKTOPOM BpEMEHHBIX JHUArPaMM, PeTaKTOPOM PasMEIIECHHS.

3apsTre 2. KoMmunsumsa & ciMyasiiius npoexTa.

QdopMa BHOIONHEHHs — IO Doarpynnam 2-3 denm., pa0oTa B KOMIBIOTEPHOM KJacce.
OtpabaThIBaeMBble BOIIPOCH: KOMITHIAIAS H CHMYJIAIHS IPOSKTa.
YnpasJieane caMocToSTeILHOM paboToii cryNeHTa.

KoHCynpTanHMy IO COACPIKAHMIO PasieNia — B 9achl IIAHOBEIX €XEHEHAENbHBIX KOHCYILTAWH U
no Internet.

Paznen 2, ILTAC xopnopanun Altera (Xilinx).

AyaaTopHbIi DPAKTHKYM - 2 Jaca.

3anarre 2. OtpabareBaemuie Bonpockr: apxuarexrypa [UIUC cemelicte MAX, Cyclone, Arria,
Stratix (Spartan, Virtex, Artix, Kintex) n ocoGeHBOCTH WX TpUMEHCHWS, 0OMmMAad XapaKTepHCTHKA
Oponexyph! 3arpyska korduryparas [ITIAC.
YupaejieHHe caMOCTOSTeIbLHOH paboToM cTyAeHTA.

KoHcynpTaliuy HO COUSPXaHHIO pasfiella — B Yachl IUIAHOBEIX €)KEHEASIBHEIX KOHCYIBTAlM U
no Internet.

Pa3zgen 3. A3pik onucanus anmaparypel VADL,
AymaropHbIE NPAKTAKYM - 3 Jaca.
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3aumrne 3. OrpabarsBacMbie BOIpPOCH!: CHATAKCHC sA3nka VHDL, OCHOBHRIC OLEpaTOpHI,
OCHOBEI HAIIACAHWA IPOTPaMM, TEXHONOTHA CTPYKTYPHOIO H IIOBEXEHICCKOTO ONHCAHHA CXEM Ha
sasike VHDL.
JlaGopaTopHEIi NPAKTHKYM - 8 yacoR.

3anaTue 3. Usyuenne Texuno10run padors: Ha a3bike VHDL.

QopMa BBIIONACHWS — N0 Noarpynmam 2-3 weil, paboTa B KOMIBIOTEPHOM  KJIACCE.
OrpaGaThiBaeMble BOMPOCH: TEXHONOTHA paboThl ¢ Ha A3kIKe VADL.

3angrne 4. IlpoexTEpoBaunme cxeM Ha s3bike VHDL ¢ HCOOJAL30BAHHEM CTPYKTYPHOI'®
onmAcaHAg

®opMa BRITIONHECHMS — IO noarpynnaMm 2-3 dwenm, pabdoTa B KOMIBIOTEPHOM KIIacce.
OrpabaTbiBaeMEle BOOPOCHL IIPOEKTHpOBaHHE CXeM Ha s3pke VHDL ¢ Hcnojs3oBandeM
CTPYKTYPHOTO onmcaHud. BamorHeHHEe WHIUBHIYabHOTO 32JaHUA.

3amatme 5. [IpoexTupoBanne cxem Ha s3bike VHDL ¢ HCOOAL3OBAHAEM TOBEACHIECKOro
ONHCAHAS

@®opMa BHIIONHCHHA — 0O IoArpynoaM 2-3 gen, pafora B KOMIIBIOTEPHOM KJacce.
OtpabaTEiBacMbie BONPOCH: IPOCKTHPOBAHHE CXeM Ha a3exe VHDL ¢ HCnons3oBaHHEM
MOBEACHICCKOTO ONMCaHuS. BENIOMHEHNE HHIAMBHAYAIBEHOTO 3aJAHNS.
Ynpagjenne caMOCTONTEILHOH paboToit eTynenTa.

Koncynsranuu mo cofiepandio pas/ielia, NpAEM HHIAMBHYAIAHBIX 3a/JaHMI — B YaCkHl INIAHOBBIX
€XCHEAC/IbHEIX KORCYIbTauui u 0o Jnfernet.

Paznen 4. SI3bik onacanng annaparypsl Verilog HDL,

AyABTOpPHBIR NPAKTHKYM - 3 yaca.

3angTme 4. OtpabaThBacMble BOMPOCHL: CHHTAKCHC A3hKa Verilog, OCHOBHEIE ONEPATOPEL,
OCHOBBI HAlMCaHWs IPOrpaMM, TEXHOJIOTHA CTPYKTYPHOIO M TIOBCOEHYECKOTO OMMCAHHMS CXEM Ha
ke Verilog.
JlaGopaTopabri npakTHKyM - 10 gacor.

3anaTue 6. sy enue TexHooral paboTel Ha m3bike Verilog. E

®opMa BHIONHEHMS — MO NOATpymmaM 2-3 den., paGora B KOMIBIOTEPHOM Kacce.
OrpabaTsiBacMEIC BOIIPOCHL: TEXHOJIOTHA paboThI ¢ Ha A3bIKe Verilog.

3ansrue 7. IIpoexTHpoBanme cxeM Ha s3bike Verilog ¢ Acmoan3oBaHHEM CTPYKTYPHOIro
ONMHECAHHA

®opMa BHIIONHEHAS — N0 NOATPyINaM 2-3 d9eil., paloTa B KOMIBIOTEPHOM Klacce.
OrpabareiBacMble BOOPOCH: IIPOCKTHPOBAHAE CXE€M Ha s3pIKe Verilog ¢ HCIONB30BaHHEM
CTPYKTYPHOIO ONHCAHUA. BhIoIHCHNE HHAMBHUAYaIBHOTO 3a/IaHUs.

3amaTue 8. [IpoexTHpoBanMe cxeM Ha f3bike Verilog ¢ HCIOIL30BAHHEM HOBEJEHIECKOrO
ONHCAHAS

Q®opMa BHIONHEHHA ~— [O NOATpynmaM 2-3 del, paGoTa B KOMIBIOTEPHOM KIIACCe.
OrpabaTeiBacMEIC BOIPOCHL: MPOCKTHPOBAHME CXE€M Ha s3BIKe Verilog ¢ HCIONB30BaHHEM
MIOBEACHYECKOro OIMMCAHMA. BruionHeHNe MAAHBUIYATBEHOTO 3aJaHKS.
YupasieHue caMocTORTeIbHEOM paloToik cTyaeHTa.

Korcynprangu mo coepxandio pa3eia, NpueM UHIXBK)IYaIbHEIX 3aJaHHi — B Yachl IUIAHOBBIX
eKEHEAEPHRIX KOHCYIbTAHH H 10 /nfernef. _

Pasgen S. Harerpuporananii naxker npoexrapopanns IVIUC Quartus IT (Xilinx ISE Design
Suite).

AyAHTOpPHBIH NPAKTHEKYM - 3 qaca.

3amsrne 5. OtpabarbiBacMBie BOIPOCH: APXWTEKTYpPAa M OCHOBHBIC BO3MOMHOCTH IIAKETa,
NOPAIOK BBOJZ IPOEKTa, XapPAKTEPHCTHKH TIpadueeckoro M TEKCTOBOTO PEAAKTOPOB, PEAaKTOpa
BPEMCHHBIX JHMarpaMM, IOPSAOK KOMAMJIAUMH TPOCKTA, HACTPOMKA M DEKHUMEL KOMITMISI(MHA,
TEXHONOTHA OTINaAKH TIIPOEKTa, BPCMEHHOH M (YRKUHOHANBHOH CHMYISIIMA H aHamu3a
NIPOU3BOAMTENFHOCTH, TCXHOJOTHA Pa3BOAKH IPOEKTa, HCIONB3OBARHHSA pPENAKTOpa Ppa3sBOAKH,
CO3/IaHFe BHIXOAHEIX (aiinoB Iy NPOrpaMMUpPOBAHHA, NPOLECC IPOrPaAMMUAPOBAHHA M 3arpy3KH
KOH(HUTYPALHH.
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JlaGoparopHEBi npakTHKYM - 6 9acoB.

3ausrne 9. [Ipoexrapopanne apromara M Ba asuike VHDL

QopMa PBHIIONHCHMA — DO ODOATpymoaM 2-3 uen., paboTa B KOMIBIOTEPHOM KJacce.
OrpabarsiBaeMEIe BOIIPOCKEL NPOCKTHPOBaHWE aproMata Mumd Ha m3eke VHDL. BrmonneHue
RHMBURYATLHOTO 3a/IaHUS.

3anartue 10. [IpoexTuporanne aBromata M Ha sisnike Verilog.

®opma BRIIONHCHHA - IO nogrpymmamM 2-3 uen, pafora B KOMIIBIOTEPHOM Kjiacce.
OrpabarbiBaeMble BONMPOCH: TPOCKTHpOBaHWE aBToMaTta Muma Ha s3bike Verilog. Bemomuenwe
HHIABAAYAILHOIO 33/JaHHS.

3anparne 11. [IpoexTHporanne apromara Mypa na ssnike VHDL,

QopMa BBIOIOIHEHHS — MO OoArpynoaM 2-3 den., paGoTa B KOMIIBIOTEPHOM  KJIAcCCe.
OtpaGaTeiBacMEIE BONPOCHL IPOCKTAPOBaHHE aBTOMara Mypa Ha s3eke VHDL. Brmnonnenue
YHIHBAAYANBHOTO 3aJaHuA.

3anurne 12. [IpoexrapoBanre aBTomata Mypa Ha sisbike Verilog

QopMa BROIONHEHHs — N0 DoarpynnaM 2-3 den., pabora B KOMIBIOTEPHOM  KJTacce.
OrpabatbiBacMbic BONPOCEL: NpPOEKTHpOBaHWEe apToMaTa Mypa Ha ssmixe Verilog. Brumiommenwe
BHIMBUAYAIBSHOTO 3allaHHs. k
Ynpas/ieHHe ¢caMOCTOSTENLHOM paGoTol cryaenTa.

Koncyneranum mo coaepkaHaio pas/ielia, TpHeM HHAHBHAYAIBHBIX 3a0aHAi — B 9aCHl IIAaHOBBIX
€XKEHEACNbHBIX KOHCYNbTAMH U 1o Internet.

Pazgen 6. Oraagka B MOACIMPOBAHHE HPOCKTOB.

AY/ETOpPHBII OPAKTAKYM - 3 9aca,

3amsaTae 6. OTpabaThiBaeMbIe BOIPOCHL: TEXHONOIHWs OCTPOCHUA H HCNONL30Banus Testhench,
uHTerpanuu Quartus » ModelSim.

3ansrre 7. MTOroBei komwokBEyM. Onpoc 1o TeMaM y4eOrOH AHMCIIUIITHHEL
JlaGopaTopabiii IpAKTHKYM - 6 JYacos.

3ansgTue 13. llocrpoenne m ncnoanzopanne Testbench.

®opmMa BROIONHEHMS — NO NoArpynoaM 2-3 d[en., paboTa B KOMIBLIOTEPHOM KIIacce.
OtpabaThiBaeMBle  BOIIPOCH:  TIOCTpPOEHME W Hcnonsiosanue  Testbench.  Brmonnenwe
AHAMBALYATEHOTO 3a0aHHA.
Yupas/icHHe CaMOCTOATeAbHO paboToit cryaenTa.

Koncynsranun 1o coaepxaHmio pa3jena, IpHeM HHAABUAYaIbHBIX 3aJaHUN H KOJUIOKBUYMa — B
9achl IUIAHOBLIX €XXCHENENBHBIX KORCYNbTALAN U o Internel.
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Hpaaoxenne 3
x pafodel nporpamme AECHATUIEHD]

«JIpoexTrpoBanne nudposrix cucreM Ha ILJIAC)

TEXHOJIOT'HHA ¥ @OPMBI OBYYEHUA
PexoMengamus mo 0CBOCHMI0 NUCHHILIHAR] JJIS CTY/ICHTA

TpyaocemkocTs OCBOSHIA AHCHMIVIMHEI cocTaBigeT 144 yaca, H3 HUX 51 gac ay IWTOPHBIX 3aHATUH U 93 9aca, OTBEAEHHBIX HA CAMOCTOSTENbHYIO paboTy CTyJEHTa.

- PexoMesaaMH 110 pacnpeAeNeHrIo YIeOHOro BpeMEHH O BUJIaM CAMOCTOATENbHOIM paboTel B passenas AMCLMIUIHHEI IIPHBCACHB! B TAOIHIE.
KoHTpoms ocBoeHHs JMCIBIUIHHEBE ITPOX3BOAUTCS B COOTBETCTBHH ¢ [IooXeH1eM O TeKymeM, pyDeKHOM KOBTPOJIE YCIIEBAEMOCTH H (IPOMEKYTOTHOM
arrectanuy obydaromuaxcs (mpukas pexropa ot 28.12.2018 r. Ne 580).
DOpMBI KOHTPO/IE H KPHTEPHH OlICHUBaHHA IIPHBEAEHHI B 11.4 Paboueit nporpammsr 1 B Ilpinoxennu 5 k PaGoueii mporpamme.

Conepmauue (nepeuens Bonpocon)

Pexomennaummn

Bun pabore

Ry

T

TpynoemrocTs,
qac.

:

HMayaenue
NPeAYCMOTPEHHRIX
NporpaMMol THAAKTHICCKHX
CAMHHL [0 PCKOMERZYCMOM
JHTEpATYpE

choekme cnenenuﬁ o mamqecxmenuunuaﬁ 1.1-1 3

CM. MaTepHallhl NpaKTHYCCKHX 3aHATH#, pasg. 1-3
HCTOYKHMKA |, . 1-2 HCTOQWHAKA 3, MCTOUHHK 4 3
COMCKA OCHOBHON JNHMTEPATYpPHI, M. 4-6 HcrodyHuKa | u3
CTIMCKA JONOTHUTENRHON miTeparypsl, HurepHeT-pecypc
3.

Ionproroska x | [TorTopeEBe W YCBOGHHE CBeJeHMY WO TEXHONOrHH padoThl ¢ 4 CM. wMmarepuaiel DpakTHIECKHX 3aHATAN, D 1-24
JaGopaTopHOMY NPaKTHKYMY | paQHIecKAM, TEKCTOBHIM PEJAkTOPAMH, PEHAKTOPOM BPEMEHHBIX HCTOYHHKA 3 W3 CIMCKA OCHOBHOM THTEPATYPHI.
' AFArpaMM, peakTOpOM DasMemleHus, KOMIDULIMH H CHMYJIUAH
TIPOEKTA.
12 yacos

Hroro ‘no _pasneﬂ%g

I/Isyqeune
npexyCMOTPEHHBIX
HpOrpaMMON AHFAKTHICCKHX
€MBHI] [0 PCKOMEHIyeMOR
JaTeparype

choem{e csenermﬁ no mmqecxm enmnmam 2.1-2. 3 V

CM. paén. 1-4 MCTOIHMKA 1, rm. 3,6 HCTOYHMKA 2, . 11
HCTOYRMKA 3 U3 CHECKA OCHOBHOM JIHTeparyphl,
Unreprer-pecype 1.

I/IToro IO pa3feTy 2_ _

3 SI3bik ONMCANAR ANNAPATEPEE

Vcsoem{e caeneﬂnﬁ IO THAAKTHICCKHM eIEEnmaM 3.1-3.4,

Cum. MafépuaJii,; nﬁéxmﬁecm SAEATIH, pasa. S

Hsytleﬂne

HOpeayCMOTPEHHRIX ucToIHMKa I, rn. | mcTounHAKa 2, r. 1,3 HerodHuKa 3 i3
MPOrPaMMON THAAKTHIECKHX CIIHCKA OCHOBHOH JATEPATYPSI.

CAUHHI] [0 PeKOMEHAYeMO

JMTepaType

IfonroroBka x | IToBTOpeHye H YCBOEHME CBEACHMH IO TEXHONOTHH NPOCKTUPOBAHUA 6 CM. MaTepHanbl NPaKTHIeCKHX 3auATHd, paza. S
JIA00PATOPHOMY NPAKTHKYMY | cxeM Ha ssWke VADL ¢ WeNoJb30BaHHEM CIPYKIVPHOIO H HeTouHMKa 1, mogpasm, 1.1 wmerogmmxka 2, ro 1.3
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pA3Ae 3

Hsy'ienneﬂ

VcBoeHHe crefieHHi 1o JHAAKTHICCKHUM eaprunaM 4.1-4.4.

HOBEJEHIECKOro OTIMCAHHA. HCTOUHAXa 2 N3 CHOHCKA OCHOBHOM IJIHTEpaTypH,
HrtepreT-pecypen 1,2,5-7.
Ioprororka omaera mo | Odopmienue ordera. 4 CM. MaTepBaIBl TIPAKTHUECKHX sasaTmii, Wwreprer-
HHEIHBEIYaNbHOMY 34JAHUAI. pecypest 1,2, 5-7.
Hroro mo 20 uacop

Tt il

CuM. Marepua:m ﬁpax'mqecmx 3aHATHH, pasn. 5

_ 20 qacon

Pasgen.s. _ﬁnrerpnpoﬁ

VYcBoeHne CBeieHHN MO THAKTHYSCKHM €MHHLIAM 5. 1'5 6.

10
DPeAyCMOTPEHHBIX HCTOYHHKA 1, I, 3 HCTOYHMKA 2 M3 CIHCK3 OCHOBHOM
TIPOTPAMMON TRAAKTITYSCKUX AHTEPaTYDPLL.
SOMHHIl IO PEKOMEHAYCMOH
Jmreparype
IToaroroBka K | [TorTOpeHre ¥ YCBOCHUE CBEACHAN MO TEXHONOIHH NPOSKTAPOBAHUN 6 CM. MATEPHATHI NPAKTUISCKEX 3aHSTHH, pasa. 5
NafopaTopHOMY NPAKTHKYMY | CxeM Ha msIKe Verilog HDL ¢ MCTONbL30BAHHEM CTPYKTYPHOIO HCTOTHMEKa I, 11 3 HCTOTHMKA 2 M3 CITICKA OCHOBHOM
DOBEACHYCCKOND OIHCAHMA. smreparypsl, Hareprer-pecypest 1,2,5-7.
Odopmienne oTaera. 4 CM. Marepuambl NPaKTAYECKMX 3aBATHH, pasg. S
nom;gﬁmoo;;{::am? HCTOYHMKA I, T, 3 HcrouHmKa 2 M3 CIACKA OCHOBHOM
) Jreparypsi, HHTepueT-pecypen 1,2,5-7.
Hroro no paspemny 4

CM. MaTepHaibt npaxmecm 3ammm, pasg. 5

choemie csenexmﬁ oo nnnamqecm emmmam 6. 1-6. 2

Hsygenue 8
[IPEXyCMOTPEHHRIX ACTOMHEKA 1, I 4 HCTOUHMKA 3 B3 CIHCKA OCHOBHOM
OporpaMMoil JAXBKTHIECKAX JATEPATYPEL
EAVHHIX IO PEKOMEHIyeMoit
auTeparype
[NoxroToska k | [loBTOpeHMe W yCBOGHME CBEOCHHMH 0 HOpAlke BBOJA TPOEKTA, 4 CM. MaTepHaBl NpPaKTHIeCKHMX 3aHaTdll, pasg. 5
Ja60paTOpHOMY NPAKTHKYMY | XapakKTCpHCTHKaX TIpadHIeckoro M  TEKCIOBOTO  pPedakTOpos, HCTOYHHKA 1, II. 4 UCTOTHUEA 3 H3 CAHCKAa OCHOBHOM
PeAaKTOpa BPEMEHHBIX JHATPAMM, MOPAAKe KOMITWIALMM Mpoexta, ymreparypel, HarepHer-pecypen 1,2,5,12-13,
HACTPOMKE M PEeXMMaX KOMIWDAMH, TCXHONOrHH OTHANKH IPOCKTA,
BpEMeHHOM H (yHKIMOHANLHOLN CHMYMALMH, TEXHOJNOTHS PasBOIKH
OPOEKTa, CO3NAHHH BBRIXONHBIX (aiiloB I NporpaMMHpPOBAHHA,
NPONEcce NPOrpaMMHAPOBAEHA H 3aIPY3KH KOHGHIYpAIH,
Odopstenne 0T4eTOR 3 CM. MaTepuais AKTHICCKMX 3amarTmd, pasa. 5
Hoarorosxa  orgeros  mo P ncmtmnxapl, w8 4n11:cm1mm<a 3 u3 cmmcka olc);nosuoii
MH/HBHILyLHAM 32/ TaHHAM. amTeparypsl, Uarepaer-pecypest 1,2,5,12-13.
Hroro no pazaeny 5 15 uacos

CM. Marteprasnb Hpamecm pam 5

Wsyaenne 6

NpexyCMOTPERHBIX HCTOYHUKA 1, rJ1. 5 HCTOYHHKA 3, HCTOUHAK 4 U3 CNHCKA
nporpaMMoi JRIAKTHYSCKHEX OCHOBHOM JITEPATYPEL.

€JAMHND [0 PEKOMCHAYCMON . .

JIATEpaType

IToaroroska K | IloBTOpCHHE W YCBOSHHE CBEICHMM O TEXHOJOTHA NOCTPOSHUS H 4 CM. MaTepdalsl NPaKTHYECKHX 3aBATHH, pasa. 5
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nafopaTopBEOMY MPAKTHKYMY

HCTIONB30BaHNA 7estbench,

HcToIEHKR 1, T1. 5 uCTOIHHKA 3, HECTOTHVK 4 H3 CIHCKA
OCHOBHOMN Jmreparypht, HETepHET-pecypeH 1,2,10-13.

Odopmnenne oTuera 4 CM. wMarepyars! MPaKTHYSCKHX 3aHATHHA, pasgx. 5
Homv:;&@ﬁ:;mm? HCTOYHMKZ |, II. 5 HCTOYHPKA 3, HCTOUMEK 4 U3 CHMCKa
OCHOBHOM JiuTepatyphl, HuTepHer-pecypent 1,2,10-13,
TIoArOTORKA K KONIOKBHYMY TloBTOpeHAE  TPEAYCMOTPEHHMX NPOTPaMMON  AUAAKTHYECKHX 6 Hlcrousuxu 1o BceM paszgenaM yaeGHol AHuCIumasE].
€ IWHHLL
Hroro no pasaeny 6 20 macop
BCEIr'O 93 yaca
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Hpunoxenne 4
K paboYyel nporpaMme gHCNANIUHBE
«IIpoexTposanne nudpoBrix cucrem Ha ILTHC»

METOIIK‘[GCKHE YKa3aHus A oﬁyqamnmxcﬂ IO OCROCHHUIO THCHRHIIHALI

Bwua yuctnbrx Oprasuzauus AesTelbHOCTH CTYASHTA
3aHATHH
IIpakTAaccKue IIpr NOATOTOBKE K TPaAKTHYECKOMY 3aHATHIO PCKOMEHAYETCH H3Y4YHTH
3aHATHA TCOPETHICCKUE CBEACHHSA IO TEME 3aHATUS B COOTBETCTBHHM C YKa3aHUAMH B

tabmuue IIpunoxenns 3 x HacTogme# pafouel nporpaMde. B cimyvasx
3aTpyOHEHUWI o0pamaTthecst K TNPENOAaBaTeNi0 Ha OYCPCHHOM IIPaKTHYECKOM
3aHATUM MMM Ha KOHCYILTalMA. [ToAroToBKAa K BEIIOAHEHMIO HHAMBHAYAIBHEIX
3ajaHull Ha MPAKTHYECKHX 34HATHAX Hawbonee >(QeKTHBHA ¢ HCTIONL30OBAHHEM
pekOMeHIOBaHHEIX MHTepHET-pecypCcoB.
JlabopaTopHsrit JlabopaTopHbli NPaKTUKYM TIPOBOAMTCH C HCIIONB3OBAHWEM KOMIILIOTEPOR,
TIPaKTHKYM CONpAXEHHBIX C OTNAfOUHBIM KoMIiiekToM Ha ocHoBe IIJIMC ALTERA
Cyclone V DE1-SoC noarpynmama mo 2-3 ¢TyJeHTa 1O HWHOABUAYATLHBIM
33JaHMAM, TIPEJIOCTABIACMbIM IIPENOJABaTe/leM M NPEACTaBINIOT Co0oit
pa3paboTKy H OTIAKY IPOEKTOR B cpeae Quartus I1.

JUizs nmomydeHHst 3ad€ra  HeoOXOAMMO BHNIONMHUTP H  3alOATHTE S
HHOABUIYAIBHBIX 3aJaHHMN.

Kommoxeuym Onenxa 3a auQepcHUMpOBAHHEIN 3a4eT OIpeeNseTcd [0 pe3yNsTaTaM
KOJUIOKBHYMA ITPH YCIIOBHH 3alIMTH BCEX HHHBUAYAILHEIX 3a0aHHH.

Ha KoIIOKBHYME CTyIeHTY mpemnaraercs 10 TeCTOBBIX BONPOCOB BOINPOCA.
Ilpn ycmemmoM ortBere Ha 9-10 BOIPOCOB 3a4eT OPOPMIICTCH C ONEHKOHR
KOTITHIHOY, HA 7-8 — ¢ OLIEHKOH «X0OpOmO».

IEPEYEHD TEM 3AJAHUM
(o Bupam CPC)

TEMBI THIAUBULY AJILHBIX 3ATAHUM

1. TIpoexTupoBanue cxeM Ha si3nixe VHDL ¢ ACHOME30BaEUEM CTPYKTYPHOTO ¥ IOBEHEHUECKOTO
OIHECAHMS.

2. IlpoexrupoBanWe cxeM Ha s3bIKe Verilog ¢ UWCHONB30BaHMEM CTPYKTYPHOIO H
MOBEACHYECKOrO ONMCAHMS.

3. llpoexTupopanue asToMaTa Mumu Ba s3sxax VADL u Verilog.

4. [IpoexTupoBanre apToMaTa Mypa Ha s3skax VHDL u Verilog.

5. loctpoenne, OTIAIKA ¥ MOACTUPOBAHAE IIPOEKTA.
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IIpunoxenue 5
K pafogeit nporpamme AUCHHITHHLI
«JIpoexTHpOBaAHe NHPpoBEIX cacTeM Ha ILJIUC»

®OHAbLI OIEHOYHLIX CPEJICTB

IMacnopT PoOHRa ONEHOYHBIX CPEICTR

HAWMMEHOBAHUE AYJTHUTOPHBIE
PASINEJIOB 4 3AHJATHA B ) e
JUAAKTHUYECKHX KOHTAKTHOHN 5 E § g
2 EAMHUL ®OPME E 3 E 5
=
2| T 1H g 8 |
=9 B 3
JHE AP EH LT
= A &l & o) &
°lz AEHEEELE 2 0
= EEAEIEEE 5
g Bz (2 |9 IS
1 ERERERERE
Z* o @] o
5 19 |1 Pazpgen 1. [Iporpammmpyemsief 19 | 7 - 13 4 12 { 15% | 10% | 20% |U3,T
JIOYHUECKHE MHTErDATLHBIE CXEMBI,
2 |Pazmen 2. TUIMC xopnopanmmit} 8 2 -] 2 - 6 |15% | 10% | 30% |43, T
Altera (Xilinx).
3 |Pazpen 3. Mspik  omucamma] 31 11 - 3 8 20 115% | 20% | 15% T
amrapatypsl VHDL,
4 |Pazgen 4. zpik  omucammgf 33 | 13 - 3 10 20 | 15% [ 20% | 15% |U3, T
annapatypsi Verilog HDL.
5 |Paspmen 5. VIHTErpHpOBaHHMi makeT| 24 9 - 3 6 15 | 20% { 20% | 20% |HU3, T
mpoektapopsarms [UIAC Quartus If
(Xilinx ISE Design Suite).
6 [|Pasmen 6. Ornaaka a 29 | 9 - 13 6 20 | 20% | 20% - |HU3,T
MOJICHPOBAHHE HPDOEKTOB.
BCEr'Q N0 JUCIHILIIHHE 144 | 51 | - 1 17| 34 | 93 [100%]100% | 100%

W3 — unpuemxyansHoe 3afanne, T — TECTOBEE BOIPOCEL

4,

DoHaBI OUCHOYHBIX CPEACTB
QOHABl ONCHOYHBIX CPEACTR, NO3BOMAIOIHC OLEHMTH DPE3YILTATH OOYYCHHI [O JaHHOM
JIACIHUILMEE, BKIIOYAIOT B cedA:
- KOMIUIEKT BAPHAHTOB HHAMBHIYAIBHEIX 3aJJaHMM, pasMelnecH B YMK aucuunminet;
- KOMIUIEKT TECTOBBIX BONPOCOB IO TeMaM yd4eOHOH JHUCHMILUTHHEL, pasMmemeH B YMK
TUCTHILIMHLL
Kprrepam onenuBanusg
HNapaeunyansanie 3axanus (U3)
Tpebosamus k srmomenno H3:
- 110 BceM M3 reobXozuMo BRITONHEHHE IO PACHHCAHMIO NPAKTAYSCKUX 3aHATHI B cpene Quartus
Il ¢ Acnone3oRaHEeM OTHAAOUHOre Komiulekra Ha ocHoBe IIJIMC ALTERA Cyclone V DE1-SoC
HHIUBHAYAILHOIO 3a/[aHK, JeMOHCTPAlUA Pe3yAbTaTOB BHIIONHEHHS NPENOJABATENO B IOATOTOBKA
oT4eTA.
O1aer oo U3: y
OTd4eTr MO pe3ynbTaTaM BHINONHEHHS WHAMBHIYAIBHOIO 3afJaHus JODKSH COAEPXAaTh
MOCTAHOBKY 3aJ1a9H, IUCTHHI HPOrPAMMEI H PE3YJIbTATOB.
OT9eTh! MPeBABNIFOTCS B MIEKTPOHHON HITH GyMaxkHOH dopme.
3am@ra N3:
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3amnura U3 npemycmaTpupaer oGCYyXKIeHAE MOPAIKA PEMICHUS MPEAyCMOTPEHHONH ero TeMOM
3871auM, BKMOYad DPOBEPKY YCBOSCHHA CTYACHTOM COOTBETCTBYIODIMX CBCICHHWH H3 TCOPHH C
HCTIOJIF30BaHHEM TECTOBBIX BOIPOCOB.

KostoxkBayM
Ha xonnokeuyMe cTyzAeHTY npeanaraercs 10 tecTosbix RompocoB Bonpoca. [Ipn ycnemmom oTeeTe Ha

7

9-10 sonpocor 3aueT 0QOPMILICTCHE ¢ ONEHKON «OTIMYHO», Ha 7-8 — € ONEHKOHR «Xopomoy.

Pybexnbrit KoETpO.IL

Py6exnas arrecTamys CTyJEHTOB IPOU3IBOLMTCA IO MTOTAM IOJOBHHH ceMecTpa. PesyisTar
pyOexHOR aTTecTaudd Olpelensercd KaK OIECHKA CTENeHH BHIIONHEHWS rpaduka KOHTPOMBHBIX
Meponpastuil (pasaen 4 paboueil mporpaMMEl) Ha JaTy MOpoBedeHHs arrectamdd. llomHoe
BBIIOJIHEHUE IpadAKa (BHIIOTHCHAE M 3alTATA ABYX HHAWBHAYAILHBIX 3a0aHui oneanBaetcs B 100%.

Bec oTAENBHBIX KOATPOIBHEIX MCPOIIPHATHH:

- MHIWMBRAYAIbHOC 3anarue — 50%.

HroroBhii KOHTPO.IL

Htororsii KOHTPONH NCG AMCHUNNAHE NIPOXOIHT B ¢opme rudpdepeHEpOBaHHOIO 3a96Ta.
3auér ojopMmiAercs NpH YCAOBHH IOJNHOTO BRIIOJNHEGHHS BCEX MEPOIPHATHH, NPETyCMOTPEHHEIX
Tpa(pHKOM KOHTPOJBLHEIX Meponpustait (pasnen 4 paGoueit nporpamMMer). IIpy YCIOBHH 3all(UTEI BCEX
MHABHAYANLHLIX 3aJaHMii oneHKa 3a muddepeHiMpoOBaHHEIH 3a4eT ONMpPEACHAeTCs IO pe3yasTaraM
KOJUIOKBHYMA.

Ha xomnoksuyMe cryneHTy npempraraercs 10 TeCTOBHIX BONPOCOR BOMpoca. IIpH YCIIEMHOM
orBere Ha 9-10 Bonpocos 3a9eT 0QOpMISETCs ¢ OLCHKOH «OTIIMYHO», Ha 7-8 — ¢ OLEHKO#H «Xopomo»,

IIpw MeHsmMeM XONMYECTRE YCHCIHEIX OTBETOB HA KOJUIOKBAYME 3849eT odopMisercs ¢
OLEHKOH «yNOBIETBOPHTENLHO» H2 OCHOBAHAH YCIMEINHOTC BRIMIONHCHUS NPeyCMOTPEHHBIX pabouel

IpOTpaMMOH YHTMBH/TYATEHRIX 33 aHRH,
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Ipuiroxenne &
x paiouelt nporpaMMe THCHHILTHHEI

«IIpoexTHpOBaHHEe MHPPOBLIX cHcTeM Ha IVINC»

CITPABKA

o panuyny B 6a6aHOTeKRe BITY «BOEHMEX>» um. .M. YeTHHOBA YIe0H0kH AATERATYPBI
(cupaBka sBIAETCA HEOTHeMIeMOoH JacTeio YMK nucoummes:)

1. Haumernosanue gucuniuiunsl: [Ipoexraposanne nudponnix cacrem ma [IVIMC
2. Kabenpa: B9 Cacrem ynpapiieHHs ¥ KOMUBIOTEPHbLIX TEXHOIOTHM

3. IlepedeHr OCHOBHOM YyaeOHOM mmreparypbl (aBTOPHL, Ha3BaHHWe, HATHUKe rpuda
Mpuanaobpazopanmsa, YMQO, HMC, apyrorc MHHECTEpPCTBa WIH BEAOMCTBR, BEIXOAHHIC NaHHEIC,
KOJIMIECTBO 3K3EMILISPOB) :

1. Kononos, Oner AnekcaHapoBud. OCHOBH HMPOEKTHPOBAHUS NICKTPOHHBIX YCTPOMCTB Ha
IDIUC [Baexrpommnii pecype] : Komcmekt neximit [fmna syzo] / O. A. Komomos ; BI'TY
"BOEHMEX" nm. [I. ®. Ycruaora. - ABT. PEJL. - OnekTpon. TekcToBsie nad. - CII6. : [6. u.], 2008. -
1 3. KeCTK. AHCK : 1B. : cxeMsr, Tabm. - \lib_server\elres\elr00985.pdf. - BuGmaorp. B xoHIe nek.

2. IIporpamMMuEpoBatne [DneKTpoHHENH pecype] : 13 kuur B dopmare pdf, 61 kuura B opmare
djvu. - SnexrpoH. Tekcroeme mam. - CII6. : [6. m.], 2010. - 1 sn. omr. mack (CD-ROM). -
(Onexrpornas 6ubmoreka). - B. o.: Bubuno, I1. H. OcBorsi a3sixa VHDL : 2002 / 1. H. BuGuno

3. DBrouucamrensHas TexHuka.,  ObpaborkamzoOpaxenwit [OnekTpoHHEIH  pecypc]
[TemMaTaueckas komnekuus : 87 kaur B popmare PDF u DJVU]. Y. 1. A - C/BI'TY "BOEHMEX" um
A. ®. Yerunosa. - nexTpod. TekeToBHe naH. - CII6. : [6. u.], 2013. - 1 2n. onrt. uack (CD-ROM). - B.
1.: Cepruenxo, A. M. VHDL ans npoekTHpoBaHHS BEIMHMCIMTENBHEIX yeTpolicts: 2003 / AL M.
Cepruenxo

4. CrporoHoB, Axape# Baamumupoemu. IlugppoBas obpaborka curmanos B Gazkce
IIPOrpaMMHPYEMBIX JTIOTHIECKAX MHTEIpanbHBIX cXeM [Texcr) : yuebroe nocobue [mg Byzos] / A. B.
Crporonos. - U3n. 3-e, crep. - CII6. : Jlaas, 2018. - 309 c. : cxemsl, Tabn., 06p. - (YucObuuku Ana
BY30B. Cueunam,ﬂa:{ JUTEPATYpa). - Bnﬁmmrp ¢. 305-307. - ISBN 978-5-8114- 1981 -4.—13 K3

OTeYHAA CHCTEMA, —-URL https ;‘x’e lanbook cowaHiM%G (rara oGpameHﬁx 27.12.2019):

4. JlepedeHb JMOUNONHWTENBHOM JHMTEparyphl (AQBTOpPEI, HAa3BaHWME, HEU'[PI‘IH(; rpuda
Muno6bpazosamus, YMO, HMC, apyroro MEHHCTCPCTBA WM BEAOMCTBA, BRIXOJHLIE JaHHLIE,
KOJTMIECTBO 3K3EMILIAPOB) !

Kysuenos, Bragner Haxonaepry. CpezicTBa aBTOMaTH3anVA 4 ynpasienus [ Tekcer] : yae6aEK
s By3oB / B. H. Kysuenos, B. A. Kpusonocos, B. C. Ecunesckuii. - Crapsni Ockon : THT, 2017. -
354 ¢. : o0p., cxeMsl, Tabn., port. - Bubmuorp.: ¢. 353-354. - ISBN 978-5-94178-545-2. — 23 k3.

Jupexrop 6ubmuoTeKH / H.B. Cecnna /
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