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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Iesb ocBOeHNsI AUCHUINIMHBI: [{e/1610 OCBOCHUS TUCIIUIIIIMHEL SBJISETCS MTOArOTOBKA CTYACHTOB K
NPUMEHEHHUIO COBPEMEHHBIX METOJIOB MPOEKTUPOBAaHMS LU(MPOBBIX cucTeM 00paboTKM MHGpOpMALUU C

HCIIOJIB30BaHHUEM CHCTEM

aBTOMaTu3aluu

npoektupoBanusi(CAIIP),s13b1k0B

OITMCaHMA

anmmapatypbei(HDL-hardware description language)u nporpamMmmupyembix uarerpainbabix cxem(ILJIUC).

3agauu AMCHMIIINHBI

- 3ajauaM OCBOCHHUSI TUCIIUILIUHBI SBIISTFOTCS:
— IpruoOpETEHNE HABBIKOB MTPOCKTUPOBaHUS ITU(GPOBBIX cucTeM ¢ ucnosibzoanueM CAIIP u HDL,
— OCBOEHHE CIIOCOOOB OpPTaHU3AIMH TECTUPYIOMIMX porpamm(test bench) ,mpuMeHsIeMbIX ISt
GbyHKIIMOHAIbHOU BeprU(pHUKALIUU TPOEKTOB;
—OBJIa/ICHUE MPUHIIMITIAMH MTOCTPOCHUS CUHXPOHHBIX CXEM ,
— puoOpeTeHust HaBBIKOB Hctoiab3oBanus [1IJINC,
—M3y4YeHUE MPUHIIUIIOB BEHICOKOYPOBHEBOI'O ITPOCKTUPOBAHUS allllapaTyphl.

dopmupyembie y 00yJaronierocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-2 Cniocoben
OCYIIECTBIISATh
POEKTHPOBAHUE
BBIYHCIIATEIBHBIX
KOMIIJIEKCOB U CUCTEM,
BKJIFOYas pa3paboTKy
anmapaTHoro,
IPOTrPaMMHOTO
o0ecrnievyeHus, CAICTEMHYIO
MHTETPaIUIo, BBOJ B
IKCILTYaTaIuio

N-1nk-2 JemoHCcTpupyet
3HaHUEe MIPUHLUIIOB
npoektupoBanust OBM,
MHUKPOIPOLIECCOPHBIX CUCTEM
Y BBIYHMCIUTEIBHBIX CHCTEM

3HATh:
- ~OCHOBBI OJJTHOTO U3 SI3bIKOB OIUCAHUS
anmnapatypsi(HDL);

- - XapaKTEPUCTUKHU U OPTraHU3ALMIO
[IJINC 1 npuHUHUIIBI TPOEKTUPOBAHUS
CHHXPOHHBIX CXEM.

YMETB:

- -MCTI0JIb30BaTh OJIMH U3 SI3bIKOB
OTIMCAHUS aIapaTyphl;

- -- paborath ¢ oxHoM U3 CAIIP nudpooit
armaparypsl.

[IK-2 Cniocoben
OCYILECTBIISATh
IPOEKTHPOBAHUE
BBIYUCIIUTENBHBIX
KOMIIJIEKCOB U CUCTEM,
BKJII0Yas pa3paboTKy
anmapaTHoro,
IPOTPaMMHOTO
o0ecrnie4yeHus, CUICTEMHYIO
MHTETPAIUIO, BBOJ B
IKCILTYaTaIuio

N JT-3nk-2 OcyiiecTBiasieT
pa3paboTKy ammapaTHbIX U
IIPOTPaMMHBIX CPEACTB
Pa3IUYHOTO Ha3HAUCHHS B
COOTBETCTBUHN C TCXHUYCCKUM
3a7aHueM

3HATh!
- -TIPUHIIMITB] BEICOKOYPOBHEBOTO
POEKTUPOBAHUS IUPPOBBIX CUCTEM;

- -TIPUHIIMITBI TOCTPOSHUS TECTHPYOIITIX
nporpamMm(TecToeHuei);

- - IPUHIIMTIBI ¥ TEXHOJIOTHIO
POEKTUPOBAHUS LIUPPOBBIX CUCTEM C
ucriospzosanuem CAIIP u HDL;.

YMETB!
- ~OCYILECTBIATH (PYHKIIMOHAIBHYIO

BepU(DHUKAIINIO IPOEKTOB;

- - OIKCHIBATh MPOEKTHl KOMOMHAIIMOHHBIX
M TIOCIIeJOBaTEIIbHOCTHEIX cxeM Ha HDL;

- - ICNOJIb30BAaTh BEICOKOYPOBHEBYIO
CAIIP.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

BrruncaurenbHbIe MalIruHbI, KOMIIJICKChI, CUCTCMbI U CCTH (L[anee — OHOH), HaIlpaBJICHUA TTOATOTOBKH
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09.04.01 UndopmaTuka M BBIYUCIMTENbHAS TEXHUKA, YPOBEHb 0Opa30BaHUs: BhICIIEe OOpa3OBaHHE -
MarucTparypa.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh OcHOBHI paboThl Ha [1K ,byneBoii AnreOpsl 1 TBOUYHON apu(PMETHKH, A3bIKA
nporpammupoBanud(Ilackans wim CH)

Pe3ynbraTel 00yueHHs, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX equHHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnensr/TeMsl

Ne JTUCIUTUTAHBL/ (D OPMBI
n/n MPOMEXXYTOYHOM
aTTecTaluu

KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/

Koncynbranus UKP PaGora s | LOATOTOBKA K METOINYECKUE YKAZAHHUSI

Jlex | JIab | Ilp 1A CeMECTDE aTTecTalun
KIIP I'K HUKKII | TK p /KOHTPOJb

Cemectp

Ha paszen

1 2 8 9 10 11 12 13 14 15

ul
o
~

|| Beero sacos

N
ENFN
SN

1 Beenenue B 4 - - - - - - 4 - H3yuenue mamepuanog 1umepamypHuvlx
COBPEMEHHBIE METOIbI UCHOUHUKOB:
MIPOCKTUPOBAHUS [1], 3-42
LU(POBBIX CHCTEM.

1.1 Baenenue B 12 4 4 - - - - - - 4 -
COBPEMCHHBIC METOIbI
MIPOCKTHPOBAHUS
U(POBBIX CHCTEM.
OCHOBBI TOCTPOCHHS
CHHXPOHHBIX CXEM.
OCHOBBI CXEMOTEXHHUKH
TJINC

2 Beenenne B CAIIP. 12 2 4 - - - - - - 6 - H3yuenue mamepuanoe 1umepamypHslx

2.1 Baenenue B CAIIP. 12 2 4 - - - - - - 6 - UCMOYUHUKOG:

Ioxcucremsr CAIIP. [1], 44-77
Tunosoi mapmpyT
npumeneHuss CAIIP Ha
npumepe CAITP
¢dupmbr XILINX.
@Dailsibl BpEMEHHBIX U
KOHCTPYKTOPCKUX
OTpaHUYEHUI.
OcHOBHBIE
XapaKTEePUCTUKH
OTJIaIOYHBIX IJIAT..
[TapameTpsl HacTpolikU
cunreszaropa CAIIP
(hopMBI €T0 OTYETOB.




OcuoBsl HDL.B3rmsan
CXEMOTEXHHUKA

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

3.1

Ocuossl HDL.B3rmsan
CXEMOTEXHHUKA
Onwucanue nHTEpdEiica
npoekTa. CTpyKTypHOE
OIICaHUE apXUTEKTYPHI
HPOEKTA...

[1], 77-100

OcHosbsl HDL-B3rimsan
MPOTPAMMHUCTA. .

10

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO06.

4.1

OcuHoBrl HDL-B3rimsag
nporpammucta. THUIIbI
Y BUbI TaHHBIX,
BBIPYKEHUSI.
IlocnemoBaTenbHbBIC
.OMIEPATOPHI.

10

[1], 100-143
[3], 22-29

Onucanus
KOMOUHAITMOHHBIX
y3JI0B

14

5.1

[TapannenbHbie
onepaTopsl. Moaenu
3aJIep>KEK CUTHAJIOB.

CranpapTHble
aTpuOyTHl. OYHKIUSA
paspewienus. [lpumepsl
ONMCAaHUH TUIIOBBIX
KOMOMHAIIMOHHBIX
y3J10B

14

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKO06.:

[1], 143-176
[3], 4-10

Mopenu TpUrrepos u
PETUCTPOB.

12

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.

6.1

Mopenu Tpurrepos u
PETHUCTPOB.

12

[1], 176-181
[3], 10-19

Cunre3a0eIbHOCTh
HDL-omucaumii .

14

H3yuenue mamepuanog 1umepamypHslix
UCMOUYHUKOG6.

7.1

CunTe3a0ebpHOCTh
HDL-onucanwuii .
Cunre3abenbHoe

nmoamHoxkecTtBo HDL.

Moeny KOHEUYHBIX

14

[1], 183-211




aBTOMATOB.

OcHOBBHI
(yHKIIMOHAIBHOU
BepUpHUKALUH
IPOCKTOB

13.7

5.7

8.1

OcHOBEHI
(hyHKIHOHATBHOM
BepuduKanuu
MIPOEKTOB Ha Oa3ze
MOJCIUPOBAHUS

13.7

5.7

H3yuenue mamepuanog 1umepamypHsix
UCHIOUYHUKO6?

[2], 88-116

BricokoypoBHEBOE
MIPOCKTHPOBAHHE .

12

H3yuenue mamepuanos 1umepamypHslx
UCMOUYHUKO06.

9.1

BricokoypoBHEBOE

npoektupoBanue .IP-
sapa. [lluaa AKCH.

JlononHUTENbHBIE

komnoHeHTsl CAIIP-

TeHEPaTOPHI
sanep,.Onucanue

pOeKTOB Ha si3pike CU

u C++. IupeKkTuBI
CHHTE3a

12

[3], 32-35

3ayeT ¢ OLEHKOH

0.3

0.3

Bcero 3a cemecTp

108.0

32

32

0.3

43.7

HToro 3a cemecTp

108.0

32

32

0.3

43.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padboram; MKKII — unanBuyanbHble KOHCYJIbTAlMU 0 KYpCOBBIM NpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3jaeaam
mucuuruinHel; CP — camocrostenbHas paborta crynenTa; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 cospementbie Memoobl NPOSKMUPOSAHUs YUDPOBLIX CUCTIEM.

1.1. BBenenue B COBpeMEHHbIE METO/IbI POSKTUPOBAHUS UPPOBBIX cucTeM. OCHOBBI
MOCTPOEHHUS CUHXPOHHBIX cxeM. OcHOBbI cxemorexuuku [1IJIMC

BBenenue B coBpeMeHHbIE METO/bI MPOSKTUPOBaHUS IIUPPOBLIX cucTeM. OCHOBBI TOCTPOCHUS
cUHXpOHHBIX cxeM u cxeMmorexHuku I[IJIMC 3amaum xypca, TpeOOBaHUS, MEPEYEHBb PA3/CIIOB,
TEMaTHKa pacueTHBIX 3a/laHui, peKOMEH IyeMas JINTepaTypa. TEMbI JJaOOPaTOPHBIX PadOT, MOPSAOK
3amuThl  paboT.. IloHaTtue CUHXPOHHOW cxeMmbl. OCHOBBI TOCTPOCHHUS CHHXPOHHBIX CXEM.
[IpEUMyIleCTBA NPUMEHEHUsT TPUITEPOB IO CpaBHEHHMIO C 3amenkamu. CeTp pa3BOJKH
CUHXpOCUTHaJIOB B cxeMe. OleHKa MHUHHMMAaJbHOM JJIMTEIBHOCTH TaKTOBOro mepuona. Ilytu
ONTUMM3AIMU TAaKTOBOTO TNepuoaa(mapauienusM, KoHBedepuzanus). [Ipuem acHMHXpOHHBIX
curHasnoB. CBsi3p TaiiM- JOMeHOB. biiok OydepupoBaHHs CHHXPOCUTHAJIOB U OJOKH LU(PPOBOU
cuaxponuzanuu . . OcHoBbl cxeMoTexHUku [TJIMC. Tunonorus IIJIMC. ba3oBble KOMIIOHEHTHI
[JINC tuna FPGA (CLB,LUT,BRAM,IOB,DSM) u CPLD (FB, MACROCELL, I0B). CtpykTypa
TpaccupoBouHbiX  pecypcoB  IIJIMC.  TumoBble  curHaibHble  cTaHIapThl.  TeHeBad
(xondurypanumonnas) namsats [IJIUC. [lepcnextussl pazsurus [TJIVC..

2. Beeoenue ¢ CAIIP.

2.1. Beenenue B CAIIP. ITogcucrembr CAIIP. Tunosoit mapuipyt npumenenus CAIIP na
npumepe CAIIP dupmbr XILINX. daiinel BpeMEHHBIX B KOHCTPYKTOPCKHX OTPaHUYEHUH.
OcHOBHBIE XapaKTEPUCTUKH OTJIaJOUHBIX Iu1at.. [lapameTprl HacTpoliku cunTe3aropa CAIIP
(bOpMBI €ro OTYETOB.

OcHoBHBIE ~ ompeneiaeHuss B o0jacTM  CUCTEM  aBTOMATH3allMM  IPOEKTUPOBAHUS
(CAIIP)mndpoBbix cucreM u s3blkoB onucanust anmapatypsl( HDL). TumoBoit wmapripyt
npumenenus CAIIP na npumepe CAIIP XILINX .Co3manue mnpoekrta. CoznaHue
BbicoOkOypoBHeBoro HDL omnucanus. Co3manume tectupyromeil nporpammsl. [loBeneHdeckoe
MojienrpoBanue.Jlornueckuil cunTes. 3alanrue NPOEKTHBIX orpaHnyeHuil. .. [lapameTpsl HacTpoiiku
cunrezaropa CAIIP u ocHOBHblE (QOpMBI €ro OT4yeToB- rpadudeckue (GopMbl NpeAcTaBICHUS
¢yuknmoHanbHbIX(RTL) n nmpuHnunuaneHeix ( tehnological)cxem, TexcToBble (OpPMBI OTYETOB
CHUHTE3aTOpa- ucnosb3yeMele pecypcbl Mukpocxembl [IJIMC, MoOIHOCTHBIE M BpEMEHHBIE
napameTpbl  MPOEKTA. Koncrpykropckoe mnpoexktupoBanue. IlporpammupoBanue [IJIMC.
dusnueckas BepupuKalys NpoeKkTa Ha oTaai0uHoi miate.[lapaMeTpbl 0TIaA0YHBIX IUIAT..

3. Ocrnosvi HDL.B32150 cxemomexHuka

3.1. OcuoBsl HDL.B3risia cxemorexauka Onucanue uatepdeiica mpoekra. CTpyKTypHOE
ONMCAHUE aPXUTEKTYPBI IPOEKTA...

Kpatkuii 0630p ocHoB si3pika VHDL. Onucanune untepdeiica oobexta nmpoekTta. THUIIBI U BHIIBI
noptoB. Ilapamerpsr HacTtpoiiku. Onmcanue apXHUTEKTypbl. CTPYKTYpHOE U TOBEIEHUYECKOE
onucaHue apxurekrypel. Kapra mnapamerpoB u kapra noproB. OmnucaHue KOH(PUTypaluu.
[Toaxmouenne 6mbMMoTeK. CBSA3BIBAHNE MOTYJIEH. .

4. Ocnosvl HDL-6327150 npozpammucma. .

4.1. OcnoBbl HDL-B3risn nporpammucta. TUIIbI u Buabl JaHHBIX, BEIPAKEHHUS.
IlocnenoBarenpHbIE .ONIEPATOPHI.

npoekra. Jlekcnueckue anemenTsl VHDL - nMeHa, orpaHuunTeny, auTepainbl. TUIBI U BUIBI
nanHbIxX.IlocnenoBarenbHble OnEpaTopbl- 3aJ€P:KKU, NIPUCBAMBAHUSA B CUTHAI U B IIEPEMEHHYIO,
YCIIOBHBIH, BEIOOPA, IIUKJIA, YTBEPHKACHHUSI, BBI30BA MPOLIEAYPHI..



5. Onucanus KOM6MHGHMOHHblx V37106

5.1. IapannenbHbie oneparopsl. Mojenu 3aaepkek curaainoB. CTaHIapTHBIC aTPUOYTHI.
Oyukius pazpemenus. [lpumepsl onrcaHnii THIOBBIX KOMOMHAIIMOHHBIX Y3JI0B

5. Cnenuduka HDL,ITapamiensubie onepatopbl  Ilapamnensasie oneparopst HDL- mpomecca,
MPUCBAWBAHUSl B CHUTHAJ, YTBEPXKICHUS, TE€HEpAllMW, KOHKpPETH3alUh KoMmIoHeHTa. [Ipumepsl
ONMHMCAHUKA KOMOMHAIIMOHHBIX  y370B. [IpuMmepbl omucaHuil  TPUITEPOB U  PETUCTPOB.
Muoro3naunbiii andasutr moaenupoBanus. [laker std logic 1164. Monxenu 3afepKeK CUTHAJIOB.
Cranpaptable aTpuOyThl curHaiaoB. OyHKuus paspenieHus. Peanuszanus TpuctaOuibHbIX Oydepon
u ob0mmx muH. Opramm3ammss HDL OubnuoTek Mojeneil y3JIoB Ha mpuMepe OuOIMOTEKH
Mukpocxem cepuit KP1533-1554..

6. Mooenu mpuzzepos u pecucmpos.

6.1. Monenu TpurrepoB v perucTpoB.
Mogenu TpUTrTepoB, pETUCTPOB U CIOKHBIX y3JIOB TUIIA MUKPOCXEM MaMSATH.

7. Cunmesabenvrocmos HDL-onucanuii .

7.1. Cunreszabenpnocts HDL-onucanunii . Cunre3adensHoe moamuoxectso HDL. Moaenu
KOHEYHBIX aBTOMATOB.

[Tonsitme  cunTe3abenbHocTH HDL  ommcanuii. TwumoBble  cHHTE3a0eNbHBIE  00pa3bI
KOMOHMHAIIMOHHBIX U TOCIEI0BAaTEIbHOCTHBIX y3510B. CuHTe3abenbHoe mnoamHoxkectBo HDL.
TumnoBble OMMUOKK TPOCKTUPOBIIUKOB. [loHATHE KOHEYHOro aBTOMara. THUIBI aBTOMAaTOB W
crocoObl ux onucanus. Mojenu koHedHbx aBTomaToB Ha HDL. TumnoBsie CTPYKTYpbl UX ONMUCAHUN
. MeTobl KOIUPOBAHUS COCTOSIHUI aBTOMATOB.

8. Ocroebl hYHKUUOHANLHOU 8epudUKaUUY NPOEKmMos

8.1. OcHOBBI (YHKIIMOHATILHON BepU(pUKALIMK IPOEKTOB Ha 6a3e MOJIETMPOBAHUS

OcHOBBI (YHKIMOHAJIBHOM BepU(HKAIMKM TNPOEKTOB Ha 0Oa3e MonenupoBanus. Kpurepuu
MOJTHOTHl  (DYHKIIMOHAIEHOTO TECTHUPOBaHHWA. METOBl OICHKH TIOJMHOTHI TOKPBHITUS CTPOK,
nepexiaroueHuil u T.1. Bepudukanus Ha Oaze mpuMeHeHUs yTBepkIeHMM(assertions). Tumossle
KOMITOHEHTHI TeCTHPYIOIIUX MPOrpaMM- T€HEepaTop TaKTOB, TEHEPATOP CTHMYJIOB, KOHKPETH3AIIUS
TECTUPYEMOIro OObEKTa MPOEKTa, KOMIIApaTOp OXKUAAEMbIX M HaOJI0JaeMbIX 3HAYEHUH BBIXOJIOB
TECTUPYEMOI0 OObEKTA..

9. BblCOKOVD06H€60€ npoekmupoearue .

9.1. BeicokoypoBHeBoe npoekTupoBanue .IP-aapa. [lluna AKCU. [JononHuTenbHbIE
komnoHeHTbl CAIIP- reneparops! siuep,.Onucanne npoektos Ha A3blke CU u C++. J[upeKTUBbI
CUHTE3a

[Mousitus IP-anep u BuyrpukpuctramisHoi mmHbl AKCU(AXI). Tunsr IP-saep. PaznoBunHocTi
mmasl  AKCHU. CAIIP VIVADO-HLS. OcHoBHble (GYHKIMHM U 3Tanbl IPOEKTUPOBAHMUS.
HupextuBsl. bubnuoreku. IIpumep BBICOKOYPOBHEBOI'O IPOEKTUPOBAHHS apuU(METHUECKOTO
ycrpoiicTBa mwin ¢uibTpa Ha s3bike Cu. OO030p Kypca, NMEPCHeKTUBBI PAa3BUTHS COBPEMEHHBIX
CAIIP u s3pIk0B omnucaHus annaparypbl. TeHAeHuMM ux passutus.VHDL- 2008,VERILOG u
SYSTEM VERILOG- ocHOBHBIE OTITUYHS. .

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO



3.4. TeMbl 1a00paTOPHBIX padoT

. 3aakomctBO ¢ CAIIP ITJIMC u otmagounoi miaroii ¢ ITJIUC;

. [IpoexTrpoBanue y3na ¢ ucrnonb3oBanuem 6nodanorex moaeneit UC.;
. [IpoexTupoBanue y3ma Ha 6aze GpyHkiumoHanbHbIXx HDL-onucanuii;
.. [IpoextupoBanue 6siokxa namsiti Ha [IJINC;

. [IpoekTupoBaHre KOHEYHOT'O aBTOMATa;

. [TpoexTHpoBaHKe YCTPOHCTB ¢ ncrons3oBanneM AWITN-SJIEP;

. . BeIcokOypoBHEBOE ITPOEKTUPOBAHKE YCTPOUCTB;

. UnnuBuayanbHast U'TOroBas pabora mo BeIOOpY.

01N DN B W —

3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIEC PE3yabTaThl O0yUEHUS

Howmep paznena qucrumniuns (B

O11eHOYHOE CPEACTBO

Kongrl
[0 JUCLHUIUIMHE COOTBETCTBUU C 11.3.1) (THI ¥ HAUMEHOBAaHUE)
(B COOTBETCTBUH C pazjeaom 1) HHAIRATOPOB 177 |213]4]5[6]7]8]09

3HaTh:

- XapaKTePUCTUKH M OPTaHU3AIUIO JlabGopaTopHas pabota/JlabopaTropHas

[IJIMC u npuHIUIbI IPOEKTUPOBAHUS N-1nk-2 + pabora.3nakomcTBo ¢ CAIIP IIJIMC u

CHHXPOHHBIX CXEM omnagounou miarou ¢ IJIVC .

-OCHOBBI OJIHOTO U3 SI3bIKOB OIMCAHUS JlaGoparopnas pabota/JlabopaTopHas

anmapatypsi(HDL) pabota.3nakomctBo ¢ CAIIP IUINC u
otnano4yHoi miaroit ¢ ITJIVC .

W-1nk-2 +

JlaGopaTopHas pabota/JlabopaTropHas
pabora.llpoexTrpoBanue y3mna ¢
WCITIOJIb30BaHUEM OMOIMOTEK Mojieneit .(4 yaca).

- IPUHIINIIBI ¥ TEXHOJIOTHUIO JlaboparopHas pabota/JlabopaTopHas

MPOEKTUPOBAHUSI IU(PPOBBIX CUCTEM C N -3nk-2 + pabota.lIpoekTrpoBanue y3na c

ucnons3zoBanuem CAITP u HDL; WCIIOJIb30BaHUEM OMOIHOTEK MoJeneit (4 Jaca).

“IIPUHIUTIBL IOCTPOCHIS TECTUPYIOLIHX VJT-3ic2 + JlaboparopHas padota/. HpOCKTI/IpOBaHI/IevyGJIa

nporpamm(TecTOeHUEH) Ha 6a3e pynknmonanbHbeIx HDL-onucannit

-IIPUHITUTIBI BEICOKOYPOBHEBOTO V/T-301c2 + JlabopaTtopHas padora/. [IpoexkTupoBanue y3mia

MPOEKTUPOBAHUSI IU(DPOBBIX CHCTEM Ha 0aze pynkunonansHbix HDL-onucanmit

Ymersb:

-- pabotats ¢ ogHoi u3 CAIIP uudposoii V-1 + JIaGopartopHas pabota/IIpoekTupoBanue 6i10Ka

anmnaparypsl ) namsitu Ha [IJIMC.

-HCIOJIb30BaTh OJIUH M3 SI3BIKOB V-1 + JIaGoparopHas pabota/IIpoekTupoBanue

OITMCaHMs anmapaTypbl KOHEYHOTO aBTOMAaTa

- HCTOJIb30BATh BEICOKOYPOBHEBYIO JlaGopartopHas pabota/6 IIpoekTupoBanue

CAIIP N/1-3nk-2 + yCTpoiicTB ¢ ucnons3osannem AVITU-SIJIEP.(4
yaca).

- OIKUCHIBATH MPOEKTHI KOMOMHAITMOHHBIX V/T-3ic2 + JlabGopaTopHas pabota/BricokoypoBHEBOE

Y TIOCTIEIOBATENBHOCTHBIX cxeM Ha HDL ] IPOEKTUPOBAHUE YCTPOUCTB (4 yaca).

-OCYHIECTBIIATh (DYHKIIMOHAIBHYIO N J1-3nk-2 + | JIaboparopHas pabota/MHauBuAyaIbHast

11




| BepuduKaImo IpoeKToB

‘ UTOTOBas paboTa 1o BEIOOPY
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzanuu: BeironHeHne 3a1aHust
1. I[TpoextupoBanue 6yoka namstu vHa [IJIVC. (JITaboparopuas padoTa)

dopma peanuzanuu: 3anmra 3aaaHus
1. JTabopatopuast padora.3nakomctBo ¢ CAIIP ITJIMC u otnagounoit miaroii ¢ IIJIUC .
(JTaboparopnas pabota)
2. JJaboparopHas pabota.lIpoexTipoBanue y3ia ¢ UCIOIb30BaHUEM OUOIHOTEK Mozenei (4
yaca). (JlabopartopHas pabora)

DPopma peanmzanuu: KomnerorepHoe 3aanue
1. . IlpoexTupoBanue y3na Ha 0aze pynkunonanbubix HDL-onucanuii (Jlaboparopnas padota)
2. 6 I[IpoeKTHpPOBAHHIE YCTPOHCTB ¢ ncronb3oBanneM AVITN-SIJIEP.(4 gaca). (JJaGopaTopHas
pabora)
3. BBICOKOYpOBHEBOE MMPOCKTUPOBAHUE YCTPOUCTB (4 daca). (JlabopaTopHas pabora)
4. UnnuBuayanbpHas UToropas padota mo Beidopy (JlabopaTopnas padora)
5. IlpoextupoBanue KOHEYHOTO aBTOMara (JlabopaTopHas padbora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
3auem ¢ ouenxou (Cemecmp Nel)
Cpennee aprupMeTHYECKOE IO COBOKYITHOCTH PE3YJIbTATOB TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. IMonsixos, A. K. S3siku VHDL u VERILOG B npoexkTupoBanuu nudpoBoii anmapaTypsl Ha
[TJINC : yuebnoe mocodue /it By30B 1o Hampaienuto 230100 "MudopmaTrka v BEIYUCTUTEIBHAS
texauka" / A. K. TTonsko, Hau. uccnen. ya-t "MOH" . — M. : U3parensckuit jom MOU, 2012 . —
220 c. - ISBN 978-5-383-00773-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4269;

2. A. K. INonsxos- "SA3pikn VHDL n VERILOG B npoekTupoBaHuy UQPPOBOH anmaparyps”,
NznarensctBo: "COJIOH-ITPECC", Mocksa, 2009 - (314 c.)
https://biblioclub.ru/index.php?page=book&id=117668;

3. Ionsikos, A. K. A3biku onucanus nudpoBoil anmnapaTypsl : METOAMYECKHE YKa3aHUs K
KypCOBOMY IpoeKTy 1o Kypcy "CoBpeMeHHbIE METObl MPOEKTUPOBAHUS IU(POBBIX CHCTEM" TIO
HarnpasieHuto "Mudopmaruka u BerauciautenpHas Texauka' / A. K. Tlonskos, Ham. uccnen. ya-t
"MON" (HUY"M3BN") . — M. : U3n-Bo MOU, 2019 . — 36 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10987.
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5.2 JIuneH3noHHOE ¥ CBOGOTHO PacPOCTPaHsieMoe MPOrpaMMHOe ofecredyeHme:

1. CAO "IIpomereii";
2. Office;
3. Windows;

4. Maitan Buneoxondepenuuu;

5. Vivado Design Suite HL WebPACK™ Edition,.

5.3 UnTepHeT-pecypchl, BKJIKOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. HanmoHanbHas dJ1eKTPpOHHas 0udmoreka - https://rusneb.ru/

6. 9BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

7. ba3za nannblil Association for Computing Machinery Digital Library -

https://dl.acm.org/about/content

8. Dnexrponnas o6udmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php
9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAJILHOI 3a1uThI PD -

https://rosmintrud.ru/opendata

10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -

http://www.economy.gov.ru

11. ba3a oTKpbITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
12. DnexkTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun noMeneHust

Homep ayauropun,
HAaHMeHOBaHHe

OcHamenue

VY4eOHble ayAUTOpUU IS
MIPOBE/ICHUS JIEKLIMOHHBIX

E-501, YueOnas
aynuropus kag.

CTOJI MpernoiaBaTes, CTo, CTYII,
MYJBTUMENUUHBIN IPOEKTOP, IKPaH, 10CKa

3aHATUHI U TEKYILETO "BMCC" MapKepHasi, KOMIIbIOTEP NEPCOHAIbHBIN
KOHTPOJIA K-120, MammHHbBIMA cepBep, KOHAUIMOHEP
3an MBI
VY4eOHble ayAUuTOpUU IS E-522/4, CTOJI IPEI0/1aBaTesi, CTOJ
IIPOBE/ICHUS J1aOOPATOPHBIX KomnbroTepHblit KOMITbIOTEPHBIH, CTYII, MyJIbTUMEINHHBIN
3aHATUN kyacc Ne2 IIPOEKTOP, IKPaH, T0CKa MapKepHas,

KOMIILIOTCP HepCOHaJ'ILHHﬁ

K-120, MamuHHEBIH

cepBep, KOHIUITHOHED

3an MBI]
VYyeOHbIC ayIUTOPUU IJIS E-522/4, CTOJI TIPENO/IaBaTeIs, CTOJ
IIPOBEACHUS IIPOMEKYTOUYHON KomnberotepHsiii KOMIIBIOTEPHBIN, CTYJI, MyJIbTUMEIUMHBIN
aTTecTauuu kyacc Ne2 MIPOEKTOP, IKPaH, AJ0CKa MapKepHasl,

KOMIILIOTCP HepCOHaHLHBIﬁ

K-120, MamuHHBIH

cepBep, KOHIUITHOHED

3an MBI]
ITomemenus mis E-522/3, CTOJI TIPEITO/1aBaTes, CTOJ
CaMOCTOSITENILHON paOOTHI KommbsrotepHsiii KOMITBIOTEPHBIN, CTYI, JOCKA MapKepHasl,
xyace Nel KOMITBIOTEP MEPCOHANBHBIN
E-522/4, CTOJI MIPENOoIaBaTeis, CTOJ
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KomnbrorepHbIit

KOMIIBIOTEPHBIH, CTYJI, MyJIbTUMEANNHBIN

kyacc Ne2 IIPOEKTOP, FKpPaH, 10CKa MapKepHas,
KOMIIbIOTEP NEPCOHAIbHBIN
E-522/6, CTOJI MPETIoIaBaTelisl, CTOJ
KomnbroTepHblit KOMIIbIOTEPHBIH, CTYJ, JOCKAa MapKepHas,
kyacc Ne3 KOMIIBIOTEP NEPCOHAIbHBIN
E-522/9, CTOJI TIPENOaBaTelIs, CTOJ
KommnbsrorepHslii KOMIIBIOTE€PHBIN, CTYJI, MyJIbTUMEAUINHBIN
kiacc N4 IPOEKTOP, IKPaH, J0CKa MapKepHas,

KOMITIBIOTEP NEPCOHAIBbHBIN

TTomerenust misa

E-402, Kabunet

KOHCYJIbTUPOBAHUS COTPYAHHUKOB
"BMCC"
E-504a, KaOuner
COTPYJTHUKOB
[Tomeenus qyst XpaHEHUs. E-403, Cxnan CTOJI JIJIst pabOTHI C JOKYMEHTaMH, IIKad,

0o0opynoBaHus U y4eOHOTO
WHBEHTAPS

mkad A7 JOKYMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

COBpCMCHHBIG MCTOAbI IIPOCKTUPOBAHUA HI/I(i)pOBBIX CHCTCM

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4
KM-5
KM-6

KM-7
KM-8

JlabopaTtopnas padora.3nakomctBo ¢ CAIIP ITJIMC u otnagounoit miaroit ¢ [IJIMC .
(JIaboparopuas paboTta)

JlaGopaTtopHas pabora.lIpoekTupoBanue y3i1a ¢ UCIOIb30BaHNEM OMOINOTEK Moienel (4 Jaca).
(JTaboparopuas paboTta)

. [IpoextupoBanue y3ma Ha 6aze ¢pyHkinoHanbHbIx HDL-onucanuii (JlaboparopHas padota)
[TpoextupoBanue 6s1oka namstu vHa [TJIVMC. (JTaboparopras padoTa)

[IpoekTupoBanue KoHeUHOro aBToMara (JlabopaTopHas padbora)

6 IIpoekTHpOBaHKe yCTPOIicTB ¢ Heronb3osannem ANITU-SIJIEP.(4 gaca). (JlaGopaTopHast
pabora)

BricokoypoBHEBOE IPOSKTUPOBaHUE yCTPOUCTB (4 "aca). (Jlaboparopras pabota)
WuauBuayaibHas uToroBas padora o Beioopy (JlaboparopHas pabora)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4eT C OLIEHKOM.

Howmep
paznena

Munexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8
Henens 4 8 10 12 14 14 15 16
KM:

Paznen auciunianHbl

BBenenue B coBpeMEHHbBIE
METO/Ibl TPOCKTUPOBAHUS
1IU(POBBIX CUCTEM.

11

BBeznenue B COBpeMEHHBIE
METO/Ibl TPOEKTUPOBAHUS
ndpoBbIx cuctem. OCHOBBI +
MOCTPOEHUS CHHXPOHHBIX CXEM.
OcHoBbl cxemorexuuku [TJIMC

Beenenue B CAIIP.

2.1

Beenenue B CAIIP. [Toacucremsl
CATIP. TunoBoi MapupyT
npumenenust CAIIP Ha npumepe
CATIP ¢pupmbr XILINX. Daitnbr
BPEMEHHBIX U KOHCTPYKTOPCKHX
orpann4yeHuid. OCHOBHBIE
XapaKTEpUCTUKHU OTJIaI04YHbIX
mat.. [TapameTpsl HacTpokH
cunrezaropa CAIIP ¢popmsl ero
OTYETOB.

Ocnossl HDL.B3risan
CXEMOTEXHHKA

3.1

Ocuosst HDL.B3rimsin
cxeMoTexHuka Onnucanue
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uHTepdelica MpoeKTa.
CTpyKTypHOE ONUCaHUE
ApPXUTEKTYPHI IPOEKTA...

OcuoBsl HDL-B3rims11
IPOrPaMMHUCTA. .

4.1

Ocuossl HDL-B3rmms11
nporpammucta. TUIIbI u Buabt
JTAHHBIX, BHIPAXKCHHUS.
[TocnenoBarenbHbIE .0NEPATOPHI.

Onucanus KOMOMHAIIMOHHBIX
y3JI0B

5.1

[TapautenpHbIe
onepaTopsl.Mozenu 3aaepxKex
curHanoB. CTaHapTHbIE
aTpuOyThl. OyHKIMS
paspewenus. [Ipumepsl
ONMCAHUI THUIOBBIX
KOMOMHAIIMOHHBIX Y3JI0B

Mogenu TpUTTEPOB U PETHCTPOB.

6.1

Mogenu TpUTTEPOB U PETHCTPOB.

CunresabdensHocTs HDL-
OIIMCAaHUH .

7.1

Cunre3abensaocts HDL-
onucannii . Cunre3abdenpHoOe
noaMmHuoxxectBo HDL. Monenn
KOHEYHBIX aBTOMATOB.

OcHOBBI (HYHKIIMOHATIBHOM
BepU(UKALMU IPOESKTOB

8.1

OcHOBBI (HYHKIIMOHATIBHOM
Bepu(UKaLuu NPOEKTOB Ha Oa3e
MOJICIIMPOBAHUS

BbIcOKkOypOBHEBOE
IIPOEKTUPOBAHUE .

9.1

BrIcOKkOypOBHEBOE
npoexktupoBanue .IP-anpa. [lluna
AKCH. JononmHUTEIbHbBIE
komnoHeHTbl CAIIP- reneparopsl
anep,.Onucanue NpoeKToB Ha
a3pike CU u C++. [TupekTuBsl
CUHTE3a

Bec KM, %:

10

10

15

10

15

10

15

15
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