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1. HEJIA U 3AJAYU OCBOEHUSA JUCIHUIIJINHBI

Lesbi0 OCBOEHHS] AUCHMILIMHBI SBSIETCS NOJATOTOBKAa OOYYalOMIMXCS K PEIICHUIO 3aaad
poeCCUOHATILHOMN JEeSITeIbHOCTH B O0JIACTH allapaTHOM pean3aluy alrOPUTMOB IO HAIIPABICHUIO
noarotoBku 09.03.01 «MupopMaTHKa U BBIYUCIUTEIbHAS TEXHUKa» (MPOQUIL MOATOTOBKU: «ABTO-
MaTU3UPOBAHHbBIE CUCTEMbl 00pabOTKM HMH(OpMaUM U yNpaBIEHUSN») MOCPEICTBOM OOECIEUCHMUS
3TanoB (HOPMUPOBAHHS KOMITETeHINH, TpeaycMoTpeHHbIX PI'OC 1 yCcTaHOBIEHHBIX IPOTPaMMoil Oa-
KaJaBpuaTa Ha OCHOBE NPO(ECCHOHANBHBIX CTaHIAPTOB, B YAaCTU IPEJCTABICHHBIX HMXKE 3HAHHM,
YMEHUI U HAaBBIKOB.

3agauM JMCUMILUIMHBI: W3YYUTh MOHSATUUHBIN anmapar AUCHUILUIMHBI, OCHOBHBIE TEOpeTHUYe-
CKHE TIOJIOKEHUS U METOJbI MCIIOIb30BAHMS TPOrPaMMUPYEMOM JOTHKHU 7S peanu3anuu o0paboTku
JAHHBIX M YIPABJICHHS, 0O3HAKOMHUTH OOYYAlOLIUXCS C COBPEMEHHBIMH pa3paOOTaHHBIMU JJIsI HHUX
CAIIP, 0cOOEHHOCTSIMU MPOEKTUPOBAHUS BBICOKOd((EKTUBHBIX almnapaTHBIX CPEACTB MpHeMa, Mepe-
nadu 1 00paboTku nHGopManuu, cHOpMHUPOBATH YMEHUS U IPUBUTH HABBIKH MPUMEHEHUS TCOpPETUYE-
CKUX 3HAHUU AJIs pelieHus: mpodeccCuoHaNbHBIX 3a]a4, TAKUX KaK MOJICIMPOBAHKE U pa3paboTKa CXeM
Ha ocHoBe [IJIMC, BcTpauBaHue UX B IPOrpaMMHO aIIMapaTHbBIE CPEICTBA U CUCTEMBI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

JucuumumHa «AmnmapatHas pealu3anus ajlrOpUTMOB» OTHOCHUTCS K 4acTH, (hopMupyemoit
y4JacTHHKaMu 00pa30BaTeIbHBIX OTHOIICHUH.
Jnis u3ydeHus TaHHOW JWCIHUILTMHBI HEOOXOAMMBI 3HAHUS, YMEHUSI U HaBBIKU, (popMupyembie
MPEIIIECTBYOUMMH JUCIUIUIMHAME B TpaeKTOpuu GpopmupoBanus kommnerenuuu [1K-5:
e DJIEKTPOHMKA;
o (CXeMOTEXHHKA;
e  MWUKpPONpPOIECCOPHBIE CHUCTEMBI;

JlanHO# MMCHMIUIMHA SBISIETCS 3aBepIIaroliell B pamkax Tpaekropun popmupoBanus [1K-5:
e MonenupoBaHue.

Takxe TUCHUIUIMHA ABIsSETCS QYyHIAMEHTOM IS ciaenyronux npaktuk u I'HA:
e [IpenauniuomHa npakTHUKa
e [loaroToBka K 3aIIUTe U 3aIUTa BHITYCKHONW KBATU(UKAITMOHHONW PaOOTHI.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCLHUIIJINHBI

OcBoeHMe TUCHUIUIMHBI HalpaBieHo Ha (JOPMHUPOBAHKE SJIEMEHTOB CIIEIYIOIINX KOMIETEHIIUH
B cooTBeTcTBUU ¢ ®PI'OC BO n OII BO no nanHOMy HanpaBiI€HHIO IOATOTOBKHU:

Ilepedyens muIaHNpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHUIINHE (MOAYJII0), COOTHECEH-
HBIX C HHAMKATOPAMH JOCTUKEHHS] KOMIIeTeHIIU

Komnerennus NHauKkaTopbl JOCTHKEHUS KOM- Pe3yabTarnl 00yueHust
neTeHI i
ITK-5. Cnocoben | I1K-5.1 Criocoben paspabaTbiBaTh | 3HaeT:
paspabaTbIBaTh U | DJIEMEHTHI M CXEMBI alllapaTHOW pe- | - MPUHLMIIBI IOCTPOCHUS JJIEKTpUYe-
HACTpauBaThb  TUIIO- | aJU3aLMU AJITOPUTMOB. CKHX CXEM;
BBIC  DJIEKTPOHHBIC - (uzuyeckre U 3JIEKTPUYECKUE MO-
CXEMBI, CXEMOTEXHHU- JI€JIM OCHOBHBIX DJIEKTPUYECKHUX CXEM;
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N e,

Komnerenuus

NHaukaTopsbl JOCTHXKEHUS KOM-
neTeHui

PesyabTaTnl 00y4yeHus

YeCcKUe Y3JIbl, amma-
paTHOE M TpPOrpamMm-
HOe oOecIieyeHHue CH-
CTEM Ha OCHOBE MHK-
POIIPOIIECCOPOB

- OCHOBBI MIPUHIIMIIOB CKBO3HOTO IPO-
EKTUPOBAHUS.

- oOmmii MapmpyT mporecca MpoeK-
TUPOBAHUS, METOJbI M ATalbl MPOEK-
TUPOBAHUS

Ywmeer:

- paboTaTh C TEXHHMYECKOW TOKYMEH-
TalHEeH.

- HCIONB30BaTh (PYHKUMOHAIbHbIC
BO3MOXXHOCTH M CIOCOOBI MpUMEHe-
HUS TPOTPAMMHBIX MAKETOB CHUCTEM
aBTOMATU3HPOBAHHOTO  MPOEKTHPO-
BaHUs

Biaaneer:

- HaBbIKaMHU pa3pabOTKU CXEM CTaH-
JMApTHBIX s4YeeKk OMOmMoTrek u (PyHK-
[IUOHAIBHBIX Y3JIOB;

- MpueMamMH MPOBEPKU (PYHKIIMOHU-
POBaHUS SIYEEK, CXEM U Y3JIOB;

- MpUEMaMH HCCIEIOBaHUS PabOThI
CXEM W Yy3JIOB Ha Pa3UYHYyI0 Harpys-
Ky U HM3MEpPEHHEM BPEMEHHBIX Mapa-
METPOB PabOTHI.

I1K-5.2 Pa3pabatbiBaeT noBeeHYe-
CKO€ OIMCaHHE MOJIENIEeN anmapar-
HBIX CPEJCTB Ha OCHOBE ITPOTPaM-
MHpPYEMOMU JIOTUKU

3Haer:

- MPUHIMIBI CKBO3HOTO MPOEKTUPO-
BAaHMs YCTPOWCTB ammapaTHO peaylu-
3YIOIIHUX aJITOPUTMBI,

- S3BIKM TIOBEJICHYCCKOTO OIMCAHMS
U(PPOBBIX KOMIOHEHTOB M JIOTHYE-
ckux ¢pynkuit VHDL u Verilog.
Ywmeer:

- HCIIOJIB30BaTh CHUCTEMbI aBTOMATH-
3UPOBAHHOTO TPOEKTHPOBAHUS C HC-
noab3oBanueM I1JINC;

- TMPOBOAWTH OIHMCAHHWE ammapaTHBIX
CPE/ICTB Ha MOBEIEHYECKOM S3BIKE.
Bnaneer:

- HaBBIKaMU Pa3pabOTKH anmapaTHBIX
CPEJICTB C MCTOIB30BaHUEM BBICOKO-
YPOBHEBBIX SI3bIKOB IPOECKTUPOBAHNE
¥ MOJICTTMPOBAHUS allllapaTHBIX
CPEACTB.
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4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

CTpyKTypa AMCUMIIMHBI:

Cemectp 8 Tiroro 3a kype
X wacos wacos 3e. Kap | Cenm

Hue Kowrpoits 7R T Komraxe | Jlex | Jla6 | Hp | KPIL | © Kontpons | Hepens | Kowtpons ["Reere T iesiair | Jlex | Ja6 | Mp | KPI | CP | Kommpoms | Beero | HeAer®

Ne Huzexe

S

‘Annapasias

4. k3 PI'P 180 52 20 32 92 36 5 3a0 180 52 20 32 92 36 5 15 8

B1.B.JIB.03.01

OBO3HAYEHMUSA:

Bujbl npoMe:kyTOUHO# aTTecTaluu (BUIBI KOHTPOJIS):
DK3 - DK3aMEH,;

3a0 - 3ayer C OLICHKOM;

3a — 3ayer.

Buasbi pador:

KonTakT. — KOHTaKkTHas paboTa 00y4aroIMXCs C MPEnoiaBaTesieM;
JIek. — IEKITMOHHBIC 3aHITHUS;

Jla6.— mabopaTtopHbie pabOTHI;

[Ip. — npakTHYECKHE 3aHATHS;

KPII — xypcoBast pabota (KypcoBoil MpOEKT);

PI'P — pacuetno-rpaduyeckas padora (pedepar);

CP — camocTosTensHas paboTa CTYIEHTOB;

3.e.— 00beM JVMCIHILTUHBI B 3a4CTHBIX CTUHUIIAX.

Conep:xaHue IMCUMILUITHHBI:

Ne HaunmenoBanue BUIOB 3aHATHIL 1 TEMATHUK, COACPKAHUC

1 JlekmoHHbBIe 3aHATHS, KOJIH4ecTBO - 10 1Mo 2 yaca:

1.1. IIporpammupyemsle noruueckue cxemol. CPLD. FPGA.

1.2. BcrpauBaemsie cnienuanusupoBanHbie 6s10ku B [TJIUC.

1.3. A3piku HDL.

1.4. Cucremsl npoekTupoBanus U moaenuposanus Ha [TJIVC.

1.5. Opranusanusi CHCTEMBI CHHXPOHHM3ALMH AllNapaTHO-IIPOIPAMMHBIX CPEJCTB.

1.6. Ucrionp30BaHre PErUCTPOB MAMITH U OUYEPECH B CTPYKTYpE armapaTHbIX CPeaCcTB 00paboT-
KW JaHHBIX U YIIPABJICHUH.

1.7. I'enepaTopsl U JETEKTOPBI CUTHAJIOB.

1.8. CpencTtBa 00pabOTKH TaHHBIX C KOHBEHEpPHON 1 MapauIeTbHON CTPYKTYPaMHU.

1.9. OneHka ci10KHOCTH amlMapaTHOM U MPOrpaMMHON peanu3anuu o0paboTKU HHPOPMAIIUH.
1.10. TlepcrieKTUBHBIE HAIPABJICHNS PA3BUTHS ANIIAPATHBIX CPEACTB.

2 | JIaGopaTopHbie pabOTHI, KOJIUYECTBO - & 10 4 yaca.

2.1. IIpoexTrpoBaHKUEe Ha OCHOBE OA30BBIX 3JIEMEHTOB (IPUMHUTHBOB).
2.2.Pa3pabotka Ha ocHoBe VHDL.

2.3. Pazpabotka Ha ocHoBe Verilog

2.4. IIpoekTupoBaHKe KOAEpa KaHAJIA CBS3H.

2.5 TIpoexTupoBaHue JAeKoepa KaHalla CBS3H.

2.6. FIFO.

2.7. IIpoexTrpoBaHue TiepelaTunKa U MPUEMHUKA KaHalla CBSI3H.

2.7 IlpoBepka KaHaja MoCJIe0BaTEIbHON Nepeayy U IpUeMa.

3 | PacuerHo-rpaduueckas paboTa.
Pa3paboTka n MozenupoBaHue MpreMo-TepeJaTInKa MOCIeA0BATEIbHOTO KaHaIa CBSI3H 110 UH-
JMBHIyaJIbHOMY 33JaHHIO.

4 CamocrosiTenbHas paboTa CTy/ICHTOB:
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Ne

HanmeHnoBaHue BUIOB 3aHATHIL 1 TEMATUK, COACPKAHUC

4.1. IlogroroBka K 3amute 1a00paTOpHBIX PaboT.

4.2. CaMoCTOSITENIbHOE U3yUEHUE TEOPETUUECKUX MATEPHAIIOB M0 CIEIYIOIIMM BOIIPOCAM.
Cospemennsie [IJIMC npoussoactea kommanuii Altera, Xilinx, Actel, Atmel, Lattice.
CuHTaKcuc 1 CTpyKTypa Mojenu Ha ocHoBe VHDL.

CuHTaKCHC U CTPYKTypa MOZAEIH Ha ocHoBe Verilog.

Cuctema npoektupoBanus Quartus pupmsr Altera..

CrtpykTrypa, coctaB u BoamoxxHoctu CAIIP Foundation ISE ¢pupmsr Xilinx
TecTtupoBaHue ¥ IUArHOCTHKA cXeM ¢ ucnoiab3oBanuem JTAG.

Ncnonb3oBanne FPGA s [TOC.

Texkymuii KOHTPOJIb:
- IPOBEPKA KOHCIEKTOB JIEKIIUH U IOTIOJHUTEIbHBIX TEOPETUYECKUX MAaTEPHUAJIOB;
- MPOBEPKa OTUYETOB IO JabOpaTopHBIM padboTaM;

- 3aIUTa JIJA0OPATOPHBIX padOT;
- nposepka PI'P.

Pe3ynbTaThl TEKyIIero KOHTPOJS (UKCUPYIOTCA C HUCHOJIb30BaHUEM TpPeXOaJIbHOM CHCTEMBI
(0, 1, 2) mpu mpoBeaeHNH KOHTPOIBHBIX HENENb M0 TpaduKy ¢uiinana B TEYCHHE CEMECTPa, a TaKKe
YUUTBIBAIOTCS IIPENO/aBaTesIeM IMPH OCYIIECTBICHUU NPOMEXKYTOYHOM aTTeCTAallUM IO HACTOsIIEH
JTUCIUIUINHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MH

Tabnuma - O6pazoBaTeIbHBIE TEXHOJIIOTHH, UCTIOIB3YEMBIE TIPU PeaTN3alluy PAa3IMYHBIX BUJIOB yueO-
HBIX 3aHSATHH MO AUCHIUIIINHE

Ne
n/n

Buabl yueOHbIX 3aHATHIH

OO0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlexun

Knaccuueckas (TpagunnonHast, ”HQOpMaMOHHAS) JTICKIIHSL.
WuTepakTuBHAs JeKIUs (JIEKIUSA-BU3yaJIN3alINs).
WNuTepakTUBHAS JIeKIUs (TIPOOIEMHAs JISKIIHS).

Jlexmyst, cocTaBiIeHHAs HA OCHOBE PE3yJIbTaTOB HAYYHBIX HCCIIe-
JIOBaHHU, B TOM YHUCIIE C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH
npohecCHOHANBHON /1EATEIbHOCTH BBITYCKHUKOB U IMOTPeOHO-
cTeil paboronaTeneil.

HH}II/IBI/I}IyaJ'IBHBIe U I'PpYNIIOBBIC KOHCYJbTAIIUU 11O AUCHUIIIINHE.

JlaGoparopHas paboTa

TexHOOrHs BBINOJIHEHHs J1a0OPaTOPHBIX 3aJaHUi WHIAWBUAY-
aJbHO.

TexHomnorus mpo6JeMHOro 00y4eHus: Ha OCHOBE aHaIN3a Pe3yJib-
TaTOB JJAOOPATOPHOI PabOTHI: MHAWBUIyaIbHBIN OMpOC, Mpe-
CTaBJIEHHE CTYJCHTOM Pe3yJbTaToOB J1JaOOpaTOPHOH pabOTHI B
dbopme oTyera.

Pacuetno-rpaduueckas pa-
oora

BrinonHenne HHAMBUYaTbHOTO 33/1aHUS U OPOPMIICHHE OTYETA.
TexHonorust 00CyXA€HUsS UHIUBUIYaIbHO MOJYYEHHBIX Pe3yJib-
TaTOB C (POPMUPOBAHUEM OIICHOUYHOTO 3aKIIFOYCHHUS

CamocrositensHas padoTta
CTYJIEHTOB (BHEAyUTOPHAs )

NudopmMannoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH (JOCTYH K
OUOC ¢wmana, k ObC ¢unmana, gocTyn Kk nHPOPMALUOHHO-

6
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Ne | Buabl yueOHBIX 3aHATHIA Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
n/n

MCTOANYCCKUM MaTCpUuaiaM I1o I[I/ICI_II/IHHI/IHG).

Kontpons (mpomexxyrounast | OTBeT 1o Ouiery.
aTTeCTalMs: SK3aMEH )

6. OUEHOYHBIE MATEPHA.IBI JIUIsI TEKYLIETO KOHTPOJISA K
MMPOMEKYTOYHOM ATTECTAIIAN — 1JI51 ONEHKU KAYECTBA OCBOEHUSI
JUCHUTIIMHBI

K HpOMe)I(YTOIIHOI;'I arreCralu CTYACHTOB IO JUCHUIITIMHE MOT'YT IPHUBJICKATHCA IMPEACTABU-

TCIIN pa6OTO[[aT€JI€I7I, npernoaaBaTe/ii NOCIACAYOIMNUX JUCHUIIINH, 3aBCAYOIINC Ka(bez{paMH.

OI_IeHKa Kady€CTBa OCBOCHUA AMCLHMIIIIMHBI BKIKOYACT KaK TCKYIHHﬁ KOHTpPOJIb YCIICBACMOCTH,

TaK ¥ IPOMEKYTOUYHYIO aTTECTALUIO.

PN R WD

[N T NS T NG T N T NG S S e e T = T O W ==YV}

25.
26.
27.
28.

6.1. OueHounble CpeacTrBa TEKYLIECIro KOHTPOJISA yCIIEBAEMOCTH .

Bonpocsl 115 321U THI JIa0OPaTOPHBIX PadoT
[lepeunciure ocHOBHBIE KOMIIOHEHTHI cucteMbl MAX+PLUS I1.
OOBbscHUTE TOPAJOK CO3JaHUS MOJIEIM HA OCHOBAaHUYU BPEMEHHBIX JHarpaMM.
OOBsicHUTE TOPSIOK CO3JJaHUS MOJIENIU B (JOPME CXEMBI.
Kakue onepannonnsie 610ku BXOAAT B cocTaB komnuisitopa MAX+PLUS II.
Kak nmpoBepuTh NpaBUIIbHOCTH ()YHKIIMOHUPOBAHUS MOJEIIH.
[TosicHuTe OCHOBHBIE ONEPALIUY TP CO3JJaHUH TECT BPEMEHHBIX JUarpamm.
Kak co3aate cOMBOJI MOZETH [T UCTIOIBb30BAHUS €€ B TpapUUeCKOM peJaKTope.
Kaxkue IIJIMC MoryT ucnonb3oBaThesl pu MoaenupoBanuu B cpene MAX+PLUS
Kakyro ctpykrypy umeer VHDL onucanue 3neKTpoHHOW Moaenu?

. Kakue knaccel 00bekToB noaaepxkusaer VHDL?

. Kakue oneparops! ucnons3yroress B VHDL onucanusix moneneit?

. Ilepeuncnure npobIeMHO-OPUEHTHPOBAHHBIE KOMITOHEHTHI si3bika VHDL.

. B xakoit popme o0bsiBisiercst mpoekt B VHDL?

. Kakoii Bug nmeer onvcanue apxutekTypsol npoekra B VHDL?

. Uto Takoe 6ubnuorexku npoekta? Kak o0bsBisercs koHpurypanus npoekta B VHDL?
. Kak o0bsBsitorcst konctantel B VHDL?

. Kak ucnons3yrorcs nepemennsix B VHDL?

. Uro Takoe curnansl B onucanusx VHDL?

Kak 3anaerca monensbHoe Bpems B VHDL?

. Kak oopmisiercs npoekt Ha Verilog?

. Kakoit Bun nmeror Moaysu Ha si3pike Verilog?

. Kak peanusyrotcst aBTomaThl Ha si3bike Verilog?

. IIpencraBuTh onucaHue apXUTEKTYpbl aCHHXPOHHOTO D-Tpurrepa.

. [IpeacraBuTh onucaHue apXUTEKTYypbl CHHXPOHHOTO D-Tpurrepa co BXoJaMu yCTaHOBKH B ‘0’

u‘l’

[IpencraBuTh onMcaHue apXUTEKTYPhl PETUCTPA CABUTA.

[IpencraBuTh onMcaHne apXUTEKTYPhl PpETUCTPA CABUTA C MapajluIeIbHON 3alUChIO.

Kax mo rpady nepexonos BeimoaauTs VHDL onucanue mociienoBaTeIbHOCTHOM CXEMBI.
OOBSACHUTD CHHTAaKCUC MCHOJb30BaHUS omepaTopa BeiOopa CASE B mocnenoBaTeIbHOCTHBIX
cxemax.

7
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29

30.
31.
32.

33.
34.

35

36.
37.

. Kak onucarp TakTupoBaHHe MEPEMEHHOM MO ()POHTY TAKTOBOTO CUTHAA.

Kak nomyuuTs cursai o npasuiaM Koguposanus Manuecrtep?
Hy>xHo 511 TakTUpOBATh BBIXOJHOM CUTHAI IlepeaTuuKa?
3a kakoe BpeMs OyjeT nepegaHo 16-Tu paspsHOe CIOBO IO HOCJIEI0BATEIbHOMY KaHAIY C

TaKTOBOM yacToToi nepenarunkal 0 MI'n?

Ot yero 3aBucut eMkocTh FIFO nepenaTtunka nocieaoBaTeIbHOIO KaHalla CBS3U?
Kak obecnieunBaercsi CHHXpOHU3ALMsI HA yPOBHE OUT B IPUEMHUKE?

. Kakue BEI 3HaeTe crmocoObl CHHXPOHU3AIUU KaAPpOB IPUEMHHUKOM HOCJIC,I[OB&TGJIBHOI;'I JIMHAN?

CocraBbTte rpad aBromara ynpasienus y3namu FIFO — konep nepenardnka.
Onumure J1Oruky paboThl aBTOMAara yCTPOWCTBA yMpaBIEHUS MPUEMHUKOM COOOLICHHH IMo-

CJIICO0BATCIIBHOI'O KaHalia.

6.2. OneHoYHBIE CPeCTBA VISl IPOMEKYTOYHOM aTTeCTAIIMU — IK3aMeH.

e e Al ol S

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.

IIpumepbl BONPOCOB K 3K3aMeHy MO JMCHHUILJIMHE
[TporpammMupyemble Jlornueckue HHTerpaibHble cxeMbl. Kinaccugukarus.
[Tporpammupyemsie nornyeckue marpuisl (IIJIM — PLA).
[Tporpammupyemas maTpuuHas joruka (PAL).

[Tporpammupyemsliii ntornyeckuit aromar (PLS).

Makxkposueiiku. CTpyKTypa Makposiueek.

Martpuunsie [TJIUC ¢pupmber XILINX.

Matpuunsie [TJIMC pupmer ALTERA.

Berpoennsie 6moku [TJINC.

3arpyska B IIJIUC daiina konpurypauuu u3 ROM.
Kongurypuposanue IIJINC B crangapre JTAG.

Cuctems! npoexktupoBanus u otianku [IJIMC ¢pupmer ALTERA.
Cucremsl npoextupoBanus u omiagku [TJIMC ¢pupmbr XILINX.
S13b1kn npoextupoBanus HDL.

SI3bIK onmcanus anmapatHbeix cpeacts VHDL.

SI3pIK onMcaHus anmapaTHbIX cpeacTs Verilog.

CHHXpOHU3aLMs BBIUUCIUTEIBHBIX YCTPOUCTB. [Ipockanb3biBaHusl CHHXPOHU3ALMY.
®dazosble nomexu. xurrep. Banaep.

OcoOeHHOCTH NIepeiaun COOOIIEHNH 0 KaHaaM cBsi3U. CUHXpOHU3alusl Ha YPOBHE
KaJpOB.

Opranuzanus FIFO Ha peructpax namsTu.

Opranunzanusa FIFO na ocHoBe RAM.

Ouepenp KOMaH/I.

Kongeliepsl. Opranusanus. YpaBieHuUE.

[Tpoueccop moTOKa JaHHBIX.

['enepaTopsl CUTHAJIOB HAa OCHOBE (ha30BON aBTOMOJCTPONKH YacTOTHI.
[TpoexTrpoBaHKEe yCTPOICTB ¢ yueTOM 0OecTieyeHus] UX TECTUPOBAHMUSI.
CamMoTtecTupoBaHue.

IIpumep npakTHYeCKHX 32JaHNH, BBIHOCMMBIX HA IK3aMeEH, I IPOBEPKHU NMPAKTHYECKHX yMe-

KOJI

HHUH 1 HABBLIKOB CTYACHTOB IO TUCHUIIJINHE

1. Co3pmaiiTe ¥ mpoMoAenHpyiTe cxemy mpeoOpazoBaTenss Kojaa I'pes B IBOMUHBIN

2. CnpoeKTHUpyITE aBTOMAT YIIPABJIECHUS HA 3 COCTOSIHUS 110 33JaHHOMY aJIFOPUTMY.
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CMONEHCKHA
( DUITNAN

3. Paccuuraiite MakCUMaJIbHYIO YacTOTY MEPEKII0YEHUs IBOUYHOTO CUYETYMKA HA 3a-
JTAHHOM 2JIEMEHTHOM 0a3e M MOATBEPIUTE €€ MOICITUPOBAHUEM.

B ¢unuane ucnonp3yercs cucreMa ¢ TPAAUIIMOHHON IIKalO OlleHOK — "oTau4Ho", "Xopormio",
"yaoBIeTBOPUTENLHO", "HEYTOBIETBOPUTENBHO", "3auTeHO", "HE 3auTeHO0" (nanee - nATHOAIbHAS CU-

cTema).

[IpumeHnsieMble KPUTEPUU OLICHUBAHUS MO JUCIMIUIMHAM (B COOTBETCTBUU C MHCTPYKTHUBHBIM
nucbMoM HIY MOBU ot 14 mas 2012 rona Ne 11-23):

Ouenka Kpurtepun ouneHku pe3yibTaTtoB
1o JMCIHU- 00y4eHHUs 110 TUCHMILINHE
IUIMHE

«oTnm4HO»/ | BeicTaBisiercs: o0yuaromemMycs, 0OHapyKUBIIEMY BCECTOPOHHEE, CHCTEMATHYECKOe U

«3a4TEHO Iy0OKOe 3HaHWE MaTepUATOB U3YYSHHON NUCHIUIUIMHBI, YMEHUE CBOOOIHO BBIMIOJIHATH

(oTnuuHO)»/ | 3aJaHus, IPETYCMOTPEHHbIE MPOrpaMMON, YCBOUBIINN OCHOBHYIO U 3HAKOMBIH C J0-

«3aYTEHO» MOJTHUTENIBHON TUTEPaTypoii, pEeKOMEHI0BaHHOM paboyeil mporpaMMoil AUCIMITITUHBL
MPOSIBUBILIEMY TBOPYECKHE CIOCOOHOCTH B MOHUMAHUU, U3JI0’KEHUU U UCIIOJIb30BAHUN
MaTepuajoB U3YYEHHOW MUCIMILIMHBI, OE3yMpeyHO OTBETHBIIEMY HE TOJBKO Ha BO-
pockl Omiera, HO UM Ha JIOTOJHUTENIbHBIE BOIPOCHl B paMKax pabodeil mporpammbl
JUCUHUIIIMHBI, TPaBUIBHO BBINOJHUBIIEMY IIpakTU4YecKoe 3aaanue. OLeHKa Mo TUCLH-
IUTMHE BBICTABIIAIOTCS 00YyYaromeMycsi C y4€TOM pe3yIbTaTOB TEKYIIEr0 KOHTPOJIS.
KomnereHmuu, 3akperi€HHble 3a TUCHUIUIMHON, c(hOPMUPOBAHBI Ha YPOBHE — «3Ta-
JIOHHBIID.

«XOopouIo»/ BeicTaBisiercs oOydaromemycsi, 0OHapyKMBILEMY IOJIHOE 3HAHWE MaTepuania U3y4yeH-

«3a4TE€HO HOM JAMCLHUIUIMHBI, YCIEIIHO BBIMOJIHIIONIEMY PEAYCMOTPEHHBIE 3aJaHUsI, YCBOUBIIIE-

(xopor1o)»/ My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO pabodell MporpaMMoil JAUCHUILIUHBL

«3a4TEHO» MOKAa3aBIIEMy CHCTEMaTHYECKUM XapaKTep 3HaHUN MO TUCIUIUIMHE, OTBETUBLIEMY Ha
BCE BOMPOCHI OWIIETa, MPABUIBHO BBIMOJIHUBIIUN MPAKTUYECKOE 3a/laHue, HO JOMY-
CTUBIIWN TIPU 3TOM HENMPHUHIIUITHATbHBIE OmUOKH. OIIEHKA M0 TUCIUIUINHE BHICTABIIS-
IOTCS1 00YYaOLIEMyCsl C YUETOM Pe3yJIbTaTOB TEKYIETO KOHTPOJIS.
Komnerennuu, 3akperui€éHHble 3a AUCHUIUIMHON, cOPMUPOBAHBI Ha YPOBHE — «IIPO-
JBHHYTBII.

«ynoBneTBo- | BricTaBisiercs oOydaromemycsi, 0OHapy>KUBILIEMY 3HaHHE MaTepuaia U3y4eHHOH Juc-

PUTETBHOY/ UIUTUHBL B 00beMe, He0OX0IMMOM Ui JdaibHeHei yueobl U mpeacrosieil paboTsl

«3a4TE€HO 1o MpoQeccuu, CIPaBIISIONIEMYCSl C BBIIIOJHEHUEM 33/J1aHUN, 3HAKOMOMY C OCHOBHOM

(YoOBIETBO- | IMTEpaATYpOid, pEKOMEHIOBAHHOW paboyeil mporpaMMoi TUCHIHUIIINHBL; JOMYCTHUBIIEMY

PHUTENBHO)»/ | MOTPEIIHOCTh B OTBETE€ HA TEOPETHUECKHE BOIPOCHI W/WUJIM MPU BHINOIHEHUU MPaKTHU-

«3a4TEHO» YeCKUX 3a/laHui, HO 00JafaronieMy HEeOOXOTUMBIMH 3HAHUSIMU JJI UX YCTPAHCHUS
MOJI PyKOBOJICTBOM IIpernojaaBaress, 100 HEMpaBWJIbHO BHIOJHUBIIEMY MpaKTHYe-
CKOE€ 3a/IaHK€, HO N0 YKa3aHUIO MIPETO/1aBaTeNsl BHITOIHUBIIEMY APYTHUE MPAKTUUECKUE
3a/IaHMsI U3 TOTO K€ pasjierna JUCIUILUIMHBL.

9
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Onenka Kpurepun oueHku pe3yjibTaToB
o AMCIH- 00y4eHMsI M0 TUCIUIJINHE
IJINHE
Kommnerennuu, 3akperi€HHbIC 32 TUCIUTLINHON, cPOPMUPOBAHBI HA YPOBHE — «IIOPO-
TOBBII.
«HEYyIOoBJIE- BricTaBnsercs oOyuaromemycs, 0OHapyKUBIIEMY CEpbE3HbIC MPOOEIIB B 3HAHUAX OC-
TBOPHUTEIIb- HOBHOIO MaTepuana HW3yYEHHOM JHUCLMUIUIMHBI, JONYCTUBIIEMY IPUHLHMIIUAIbHbBIC
HO»/ He 3a- OIMOKHU B BBIMOJHEHUH 3aJ]aHUM, HE OTBETUBILIEMY Ha BCE BOMPOCHI OMIIETa U JOIOJI-
YTEHO HUTEJIbHBIE BOIIPOCHI M HEMIPABUIILHO BBIMOJHUBIIEMY MPAKTHUYECKOE 3aJlaHue (Hempa-

BUJIBHOE BBINIOJHEHUE TOJBKO MPAKTUYECKOTO 33JaHUsl HE SBISICTCS OJIHO3HAYHOU
MPUYMHON /17151 BBICTABJICHUSI OLICHKU «HEYIO0BJIETBOPUTENILHOY). Kak mpaBuio, oleHka
«HEYJIOBJICTBOPUTEIHHO CTABUTCS CTYACHTaM, KOTOPbIC HE MOTYT IPOJIOJIKHTH 00yde-
HUE 110 00pa30BaTEIBHON MporpaMMe 0e3 JOTOTHUTEIBHBIX 3aHATHIA 110 COOTBETCTBY-
foleit nucuuruinae. OLeHKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00yYaromeMycs ¢ y4éToM
PE3yIBTaTOB TEKYIIETO KOHTPOJIS.

KommereHIiu Ha ypOBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIC 33 TUCIUILIMHOMN, HE CPOPMHU-

pOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI
Y4eOHoe 1 yueOHO-1200paTOpPHOE 000PyI0BaAHME

Jl1s1 npoBeeHusl JJeKIMOHHBIX 3aHATHI UCTIONIb3yeTCs yueOHas ay IMTOpHs I IPOBEICHUS
3aHATUI CEMHHAPCKOTO THIIA, TPYIIIOBBIX U HHIUBUIYATbHBIX KOHCYJIBTAIMHA, TEKYIIETO0 KOHTPOJIS U
MIPOMEKYTOUYHOM aTTecTalluy, OCHAIEHHAs CHEelHMaIM3UPOBAHHON MeOesblo; JTOCKOM ayIUTOpPHOM;
JI€MOHCTPALIMOHHBIM O00O0pYJIOBaHHEM: MEPCOHAIBHBIM KOMIIBIOTEPOM (HOYTOYKOM); IMEPEHOCHBIM
(cTarOHapHBIM) IPOEKTOPOM.

Jl1s1 ipoBeieHus1 3aHATHI J1a00PATOPHOr0 THNA HCIIONB3YEeTCS yueOHast ayAUTOPHUS IS JIa-
00paTOpHBIX pabOT, BHIMOIHAEMBIX B KOMIIBIOTEPHOM KJIacce, OCHAIIEHHAas CIelUalu3upOBaHHON Me-
0embIo; JOCKOW ayAWTOPHOW; MEPCOHATHHBIMH KOMITBIOTEPAMH, CBSI3aHHBIMHU JIOKATHHON BBIYHCIIH-
TEJILHOM CEeThI0 ¢ MmoAaKiItoueHneM k cetd MuTtepHet n nocrynoM B DMOC ¢unmana, ycTaHOBICHHBIN
CAIIP npoextupoBanus u moaenuposanus Ha [TJINC.

J1s caMOCTOSATeIbHOM PadoThl 00y4aromIUXCcsl 110 AUCHUIUIMHE HCIIONB3YeTCs MOMEICHHE
JUISL CAMOCTOSITENIbHON paboThl 00y4arOIIMXCsl, OCHAILIEHHOE CHEIHAIN3UPOBAaHHON MeOEeNbI0; JOCKON
ayJIUTOPHOM; MEPCOHAJIBHBIM KOMITBIOTEpAMHU C MOJKIIOYEHHEM K ceTH VHTepHeT W JOCTynoM B
OUOC Pununana.

IIporpammHoe o0ecnieuenune

[Tpu poBeIeHUY JIEKIIMOHHBIX 3aHITHN TPeAyCMaTPUBAETCS MCIIONIb30BaHue maketa Microsoft
Office (cuctema i1t MOATOTOBKH U IIpoBeieHUs npe3eHTanuii Microsoft Power Point).

[lpr mpoBeneHUU J1TA0OPATOPHBIX PabOT CTyIEHTAMH MPEIyCMAaTPUBACTCS HCIOJIH30BAHHE
CAIIP ALTERA MAXII+ PLUS u TekctoBoro penakropa Microsoft Word anst ohopmiienust oT4eTos.

8. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O TIPOIECCA AJI51 JINLL
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbSA U UHBAJIUIOB

B xone peanmzanuy AUCHUIUIMHBI UCTIOJIB3YIOTCS CJIICAYIONINUE JOTOTHUTEIBHBIE METOABI 00y~
YEeHHsI, TEKYIIET0 KOHTPOJISI YCIEBAEMOCTH U MPOMEKYTOYHON aTTECTAllMU OOYYArOIIMXCS B 3aBUCH-
MOCTH OT UX UHIUBUIYATbHBIX OCOOCHHOCTEH:

10
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JJIS CJIeTIBIX M CJIa00BHSIIIMX:

- JIEKLUU 0QOPMIISAIOTCS B BUJIE 3JIEKTPOHHOIO JOKYMEHTA, JOCTYITHOI'O C IIOMOILBIO KOMIIBIO-
Tepa CO CIEeUATN3UPOBAHHBIM IPOTPAMMHBIM 00€CTIEUEHUEM;

- NIMCHbMEHHBIE 3a/1aHUS BBIOJHSIIOTCS Ha KOMIBIOTEPE CO CHELMAIM3UPOBAHHBIM IPOrpaMM-
HBIM 00ECTIEYCHUEM, UM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTcs UHANBUAYAIbHOE paBHOMEpPHOE ocBelleHne He MeHee 300 rokc;

- JUIA BBITMIOJIHEHUS 33/IaHUS TIPU HEOOXOIUMOCTH IMPEIOCTABISIETCS] YBEIMUMBAIOIIEE YCTPOU-
CTBO; BO3MOXHO TaK)K€ MCII0JIb30BaHHE COOCTBEHHBIX YBEIMUYMBAIOILUX YCTPONCTB;

- MUCHbMEHHBIE 3aJ]aHNs O(POPMIISIOTCS YBEIIMYEHHBIM HIPUPTOM;

- 3a4€T IPOBOJUTCS B YCTHOW (hOpMe UJIH BBINOJIHAETCS B IMCbMEHHOM (hopMe Ha KoMIIbIOTEpeE.

AJIS TIIYXHX U ¢J1200C/IbIIIAINX:

- JEKIIMU OPOPMIISIOTCS B BUJIE IEKTPOHHOTO JOKYMEHTA;

- MUCHbMEHHBIC 3aJIaHUs BBITIOJIHAIOTCS HA KOMITBIOTEPE B MUCHbMEHHOM (hopme;

- 3a4€T MPOBOJAUTCS B MUCBMEHHOM (hopMe Ha KOMIMBIOTEpE; BO3MOXKHO IPOBEJCHUE B (opme
TECTHPOBAHUSI.

JJIS JIML ¢ HAPYLIEeHUSIMM ONIOPHO-ABUIaTeIbHOI0 aNnapara:

- JIEKIUU O(OPMIIIOTCS] B BUJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C TIOMOIIHI0 KOMIIBIO-
Tepa COo CIEeLUAIU3UPOBAHHBIM IPOrPAMMHBIM 00€CIIEYEHHEM;

- MMIACbMEHHBIC 33/IaHUS BBIOJIHSIOTCS Ha KOMITBIOTEPE CO CHEIHMAIM3UPOBAHHBIM MPOTPaMM-
HBIM O00€CIIeYeHUEM;

- 3a4€T MPOBOAMTCS B YCTHOH (hOpME MIIHM BBIMIOJHSETCS B MHUCbMEHHON (popMe Ha KOMITbIOTE-
pe;

- UCTIOJNIb3YyeTCs crenuanbHas yueOHas ayautopus s aui ¢ JIOB3 — ayn. 106 riiaBHoro yueo-
HOro kopmyca o aapecy 214013, r. CmoneHck, DHepreTudeckuil np-a, 1.1, 31aHue 3HEpreTHYECKOro
WHCTUTYTa (OCHOBHOM KOPIYC).

[Tpu HEOOXOAUMOCTH MpelycMaTpUBaeTCs yBEIMUEHHE BPEMEHH IS IOATOTOBKU OTBETA.

[Tpouenypa npoBeneHUs MPOMEKYTOUHOM aTTECTAlUu JJi1 00ydaroluXcs yCTaHaBIMBAETCS C
y4€TOM HX MHAMBHUIYaJbHBIX NCUXO(PU3NUYECKUX ocoOeHHOCTeH. [IpoMexyTouHas arrectanus MOXeET
MIPOBOAMTHCS B HECKOJIBKO ITAIOB.

[Ipyu mpoBeneHUH TMpoOLERypbl OLEHUBAHUS PpE3yIbTaTOB OOyYEHHUs IpelycMaTpuBaeTCs
WCTIOJIb30BaHNE TEXHUYECKHX CPE/ICTB, HEOOXOIMMBIX B CBSI3U C WHAMBHIYATbHBIMH OCOOCHHOCTSIMHU
o0y4Jaroluxcsi. ITH CpelICTBA MOTYT OBITh MPEJOCTaBIEHBl (DUIMAIOM, MM MOTYT HCIOJb30BaThCs
COOCTBEHHbBIE TEXHUYECKHE CPEJICTBA.

[TpoBeneHue npoueaypsl OLICHUBAHUS PE3YIbTaTOB 00YyUSHHS JOIMYCKACTCs C UCIOIb30BaHUEM
TMCTaHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHIA.

ObecneunBaeTcst 10CTyNn K HHGOPMANMOHHBIM U Oub/aMorpadgpuueckum pecypcam B CeTH
HuTepHeT 1t K&KA0TO 00yUaromerocs B popMax, aganTHpoOBaHHBIX K OTPAHUYCHUSM UX 3[I0POBBS U
BOCIIPHUATHS HHPOPMALIUH:

JJISL CJIeNbIX M CJIA00BHASAIIMX:

- B ICYaTHON (pOopMe yBEIMUEHHBIM HIPUPTOM;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

MJIA TJIYXHX M CJI1a00CabIIIAIIMNX:

- B Ie4aTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

A 00YYAIOLIUXCS ¢ HAPYLIEHUSIMHU ONIOPHO-IBUIaTeIbHOI0 annapara:

- B Ie4aTHo# opme;

- B (hOpMeE 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.
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9. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JUCIHUIIVIMHBI

OcHoBHasi iMTEpaTypa.

1. Tlyxansckuii I.1., HoBocenbuea T.5. [IpoexktupoBanne mudpoBbIX YCTPOUCTB: YueOHOE
nocobue. - CII6.: UzmarensctBo "Jlamp", 2012. - 869 c¢. B OBC «Jlanp». Pexxum pocryna:
http://e.lanbook.com/view/book/68474/

2. bepuyn 10.B. fI3pik onmcanus snekTpoHHOH ammapatypbl VHDL: yde6. mocobue - M.JK
M3p-eo MITY wum H.D. baymana, 2010. - 61. B 3OBC «Jlaup». Pexum pocrymna:
http://e.lanbook.com/books/element.php?pll 1d=52394/

3. TomsxoB A.K. fAzpikn VHDL u VERILOG B nmpoekTipoBanuy nupoBoOi anmaparypsl Ha
[JINC: yuebnoe nocobue / A.K. ITonsko. — M.: U3natensckuii nom MOU, 2012. — 220 c.

4. TlomsiukoB A.B. IlpoexkTnpoBaHHE anmapaTHbBIX CPEACTB BBIYUCIUTEIBHBIX CHCTEM.
Metoauyeckne ykazaHus K JlabopaTOpHbIM paboTramM 1o Kypcy "AmnmapaTHas peanu3anus
anroputMoB'"/A.B. [onstukos. - Cmonenck: PUO ¢ummana TOYIIBO "M3U (TVY)" B r. CMoneHcke,
2008 .- 16c.

JononHuTenpHas TuTEpaTypa.

1. ConosbeB B.B. OcHOBBI si3bIKa MpoeKTHPOBaHUs LM(poBoii annapaTypsl Verilog. — M.:
I'opsiuas munus — Tenexom, 2014. — 206 c.

2. TI'pymBuuxwuii, Poctucnas Uropesud. IlpoekTupoBanue cucteM Ha MUKPOCXEMaXx ¢
nporpammupyemoit crpykrypoii / P. U. I'pymBunkwuii, A. X. Mypcaes, E. I1. YrpromoB .— 2-e u3.,
[non. u nepepabd.] .— CIIG. : BXB-Iletepbypr, 2006 .— 736 c. : ui.

3. VYrpiomos, EBrennii [laBnoBuy. [{udpoBas cxemorexHuka : yueo. mocodue st By30B 0
Harnp. 230100 "MudopmaTrka u BeruucnutensHas rexuuka" / E. I1. YrpromoB .— / 3-e u3n. — CIIO. :
BXB-Ilerepoypr, 2010 .— 797 c. :

4. CuHXpOHHU3aIUS B TEJIEKOMMYHUKAIIMOHHBIX CUCTEMaxX. AHAJIN3 HH)XEHEPHBIX pelIeHu. —
M.: Oko-Tpenas, 2003(7). — 272 c. (2 wr)

5. VYrpromos E.II. Hudposas cxemorexnuka. — CI16.: BXB-IlerepOypr, 2004. -512 c.
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