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1. HEJIA U 3AJAYU OCBOEHU A JUCIHUIIJIMHBI

Lesbi0 OCBOEHHS] AUCHMILUIMHBI SBISIETCS TOATOTOBKAa OOYYAIOMIMXCS K PEIICHUIO 33134
npodeccnoHaNbHOM JesTeNbHOCTH B 001aCTU MPUMEHEHHUS IPOrpaMMUpPYEMOii JTOTHUKU IO HampaBJie-
Huto noarotoBku 09.03.01 «MHpopMaThka W BBIUUCIHTETbHAS TEXHUKa» (MPOPWIH MOATOTOBKH:
«BpruucnurenbHble MaIIMHBI, KOMIUIEKCH], CHCTEMbl M CETHU») MOCPEICTBOM OOECIEeUeHHUs! ITaroB
¢dopmupoBanus KomneTeHIui, npeaycMorpeHHbx @I'OC 1 ycTaHOBIEHHBIX POrpaMMoi OakanaBpH-
aTa Ha OCHOBE IPO(ECCHOHATBHBIX CTAHAAPTOB, B YACTH IPEJICTABICHHBIX HUXKE 3HAHUN, YMEHUU U
HAaBbIKOB.

3agauu IMCUMIVIMHBI: W3YYUTh NOHSITUMHBIN anmapar AMCLMILUIMHBI, OCHOBHBIE TEOpETHYE-
CKUE TOJIOKEHHUS U METOJIbl UCIOJIb30BaHUS MIPOrPaMMUPYEMOM JIOTUKHU JUIsSl pealu3anuu o0paboTKu
JAHHBIX U YNPaBJICHUS, O3HAKOMHUTHh OOYYaIOLIUXCA C COBPEMEHHBIMHM pa3padOTaHHBIMMU JJISI HUX
CAIIP, 0cOGeHHOCTAMU NMPOEKTUPOBAHMSI BEICOKO3(D(PEKTUBHBIX anmapaTHbIX CPEACTB IpHUeMa, nepe-
nagu 1 00paboTku nHpOopMaIuu, chopMUPOBATh YMEHHS U MIPUBUTH HABBIKUA MPUMEHEHHS TEOpETHYE-
CKUX 3HAaHUH s pelieHus Npo(ecCHOHaNbHbIX 3a/1ay, TAKUX KaK MOJIEIMPOBAaHUE U pa3paboTKa CXeM
Ha ocHoBe [IJIMC, BcTpauBanue UX B IPOrpaMMHO aIlllapaTHBIE CPEICTBA U CUCTEMBI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Jucnuninmza « TexHoIorus NpOoeKTUPOBAHNS YCTPOMCTB HA IIPOIrPAMMHUPYEMOM JIOTUKE» OTHO-
CHUTCS K 4aCTH, (GOpMUpPYEMOI ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLIEHUH.
Jlns u3ydeHust JaHHOW JMCHUIUIMHBI HEOOXOIMMBbI 3HaHMSI, YMEHUS U HAaBBIKU, (OpPMUPYEMBIE
MPEIIIECTBYOUMMH JUCHUIUIMHAME B TpaeKTopuH (popmupoBanus komnereHuuu [1K-5:
e DJIEKTPOHMKA;
o (CXeMOTEXHHKA;
e  MukponpoueccopHble CUCTEMBI;

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

Taxoke quCHUIIIMHA SBISETCA QYHIAMEHTOM IS CIAEAYIOMMX mpakTuk u [ UA:
e [IpenmuninomHa npakTUKa
e [loaroToBka K 3aIIMTe U 3aIIUTa BRITYCKHOW KBATHU(MUKAITMOHHONW PabOTHI.

3. TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoeHMe TUCHUIUIMHBI HapaBieHo Ha (JOPMUPOBAHKE SJIEMEHTOB CIEIYIOIINX KOMIETEHIIHH
B cooTBeTcTBUU ¢ ®PI'OC BO un OII BO no nanHoMy HarpaBI€HHIO TIOATOTOBKH:

Ilepedyens muIaHNpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO IUCHUIINHE (MOAYJII0), COOTHECEH-
HBIX C HHAMKATOPAMH JOCTUKEHHS] KOMIIeTeHIIUI

Komnerenuus NHIuKATOPHI JOCTHKEHUS KOM- Pe3yabTarsl 00y4yeHus
neTeHuui
[K-5. Crnoco6en | ITIK-5.1 Criocoben pa3pabateiBath | 3HaeET:
pa3pabaThIBaTh Y | DJIEMEHTHI U CXEMBI allllapaTHOU pe- | - IPHUHIUIBI OCTPOCHUS JJIEKTpHUYE-
HacTpauBaTh  THIIO- | aJIU3AI[UU AITOPUTMOB. CKHX CXEM;
BbIE JJIEKTPOHHBIE - (pusmueckue U SIEKTPUUYECKHE MO-
CXEMBbI, CXEMOTEXHHU- JIEJI OCHOBHBIX JIEKTPUUYECKUX CXEM;
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KOMHeTeHIII/IH I/IHI[I/IKaTopr JOCTHKCHHUA KOM- Pe3yJILTaTI>I oﬁyqe}mﬁ

neTeHuui

YeCKUe Y3JIbl, arma-
paTHOE M TPOrpamMm-
HOe oOecIieyeHHue CH-
CTEM Ha OCHOBE MHK-
POIIPOIIECCOPOB

- OCHOBBI MPUHIIMIIOB CKBO3HOTO IPO-
CKTHPOBAHUSI.

- oOmmii MapmpyT mporecca MpoeK-
TUPOBAHMSI, METOJII U ATAIlbl MPOCK-
TUPOBAHUS

YwMmeer:

- paboTaTh C TEXHHUYECKOU TOKYMEH-
TalHEeH.

- HCIONIBb30BaTh  (PYHKIMOHAIBHBIC
BO3MOYKHOCTH M CIIOCOOBI NPHMEHE-
HUS TPOTPAMMHBIX MAKETOB CHUCTEM
aBTOMATH3MPOBAHHOTO  MPOEKTUPO-
BaHUs

Biaaneer:

- HaBBIKAMHU pa3pabOTKH CXEM CTaH-
JApTHBIX s4YeeKk OMOmMoTrek u (PyHK-
[IUOHAIBHBIX Y3JIOB;

- IpHeMaMH TPOBEPKU (PYHKIMOHHU-
POBaHUS sIUEEK, CXEM U Y3JIOB;

- IpUeMaMH HCCIIeZIOBaHUS pabOThI
CXEM W Yy3JIOB Ha Pa3IUUHYyI0 Harpys-
Ky U HU3MEpPEHHEM BPEMEHHBIX Mapa-
METPOB PaldOTHI.

I1K-5.2 Pa3pabatbiBaeT noBeeHYe-
CKO€ OIHMCaHHE MOJIENIEeN anmapar-
HBIX CPEJCTB Ha OCHOBE MTPOTPaM-
MHPYEMOMU JIOTUKU

3Haer:

- MPUHIMIBI CKBO3HOTO MPOEKTUPO-
BAaHMS YCTPOWCTB ammapaTHO pealu-
3YIOIIHNX aITOPUTMBI,

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

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

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

- HaBBIKaMU Pa3pabOTKH anmapaTHBIX
CPEJ/ICTB C MCTOIB30BaHUEM BBICOKO-
YPOBHEBBIX SI3bIKOB IPOEKTUPOBAHHE
1 MOJICTTMPOBAHUS allllapaTHBIX
CPEACTB.
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4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

CTpyKTypa AMCUMIIMHBI:

Cemeerp 8 Tiroro 3a kype
X uacos, e | n . 7 wacon 3o | Kap | Cem
© eaeitt | KoHTpOIE [7Rccr ™ Kormaxr | Jlek | Jlab | Tp | KPIT | CP | Komrpoas | Beero | 14

Ne Higexe X
Hue OHIPOM " Reero | Kowraxt | Jlek | Jlab | Ip | KPIL | CP | Kowrpoms

TexHonorus
npoeKTHpO-

O3, PIP | 180 16 8 4 4 155 9 5 I3, PIP 180 16 8 4 4 155 9 5 15 8

B1.B.J1B.02.0
2

yemoii
noriKe

OBO3HAYEHMUS:

Buabl npoMe:kyTo4HOM aTTecTanuu (BUABI KOHTPOJIA):
DK3 - 3K3aMEH;

3a0 - 3a4eT ¢ OLIEHKOI;

3a — 3auer.

Buawi pador:

KonrakT. — KoOHTaKTHast paboTa 00YJarOIUXCsl C MPETIOAaBaATEIIEM;
JIex. — NEeKIIMOHHBIE 3aHSTHUS,

Jla6.— mabopatopHbie pabOTHI;

[Ip. — mpakTUyecKue 3aHATHUS;

KPII — kypcoBas paboTa (KypcoBO¥ MPOEKT);

PT'P — pacuetHo-rpaduueckas padora (pedepar);

CP — camocTosTenbHas paboTa CTyI€HTOB;

3.e.— 00beM AUCIUILTUHBI B 3a4ETHBIX STUHUIIAX.

Conep:xanue IMCUMILUINHBI:

Ne HaunmenoBanue BUIAOB 3aHATHIL 1 TEMATHUK, COACPKAHUC

1 JlexuMOHHBIE 3aHATHS, KOJIMYECTBO - 4 10 2 yaca:

1.1. IIporpammupyemsie orudeckue cxembl. CPLD. FPGA.

1.3. SI3siku HDL. VHDL. Verilog.

1.9. MonenupoBaHue yCTpONHCTB U CUCTEM.

1.10. IlepcrieKTUBHBIE HAIPABJICHUS PA3BUTHS U UCTIOJIH30BAHUE TPOTPAMMHUPYEMOU JIOTUKH.

2 JlaGoparopHble pabOThI, KOJIMUYECTBO - 2 IO 2 Yaca.
2.1 IIpoexTupoBaHue HUPPOBHIX ABTOMATOB
2.2. OnepalmoHHOE YCTPOUCTRBO..

3 [TpakTHueckue 3aHATHSL, KOJIMYECTBO - 2 IO 2 yaca
3.1. OcHoBsl cuHTaKkcuca u npumeHenuss VHDL
3.2. Peanu3anus pyHKIIMOHAIBHBIX y3710B HAa ocHoBe VHDL.

4 | PacuetHo-rpauyeckas pabora.
[TpoexT ycTpoiicTBa yIpaBIeHUs IO WHAWBHAIYATbHOMY 33/IaHUIO.

5 | CamocrosiTenbHast paboTa CTYA€HTOB:

5.1. TloxroroBka k 3amure Ja60paTOPHBIX PadoT.

5.2. TloaroToBKa ¢ MPakTHYECKUM 3aHATUSM.

5.2. CaMOCTOSTENBHOE N3yYEHNE TEOPETUYECKUX MAaTEPHAIOB I10 CJIEAYOIIHUM BOIIPOCaM.
Cospemennnie [IJIMC npousBoacTea kommnanuii Altera, Xilinx, Actel, Atmel, Lattice.
bubnuorexu nu moxynu VHDL.

bubnuorexku u moxynu Verilog.

Cuctema npoektupoBanus Quartus pupmer Altera..

CrtpykTtypa, coctaB u BosmoxxHocTH CAIIP Foundation ISE ¢upmsr Xilinx
Bcerpoennsie B [TJIMC nponieccopsl.

Monenuposanue IIJIMC co BCTpoEeHHBIMU IPOLIECCOPAMH.

5
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Texkymuii KOHTPOJIb:

- MPOBEPKa KOHCIIEKTOB JICKIIUI U JIOTIOJIHUTEILHBIX TEOPETUYSCKUX MAaTEPHAJIOB;
- IPOBEPKa OTYETOB I10 J1a0OPaTOPHBIM paboTam;

- 3aIUTa JJA0OPaTOPHBIX padoT.

PesynbpTaThl TEKymIero KOHTPOIS (PUKCUPYIOTCS C UCTIOJIb30BaHUEM TPeXOalIbHON CHCTEMBI
(0, 1, 2) npu npoBeAeHUH KOHTPOJIbHBIX HEZAeNb 1o rpaduky ¢uinana B TEYCHHE CEMECTpa, a TaKxKe
YUHUTBIBAIOTCSl MPENOJIaBaTesieM IMPU OCYLIECCTBICHUU IMPOMEKYTOUHOM aTTeCTAllMU MO HACTOSAIIEH

JUCLUILINHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Ta6Jmua - O6p330BaTeJ'IBHBIe TEXHOJIOTHH, UCITIOJIb3YEMBbIC IIPU PCATIU3al[UU PA3JINYHBIX BUIOB yqe6—

HBIX 3aHITHH 110 JUCHUITIIINHE

Ne | Bunsl yueOHBIX 3aHATHI
/11

O6paSOBaTeJ'IBHBIe TCXHOJIOI'MH

1 Jleknun

Knaccuueckas (TpaauninonHas, iH(GOpMAIIMOHHAS) JICKIIUS.
WuTepakTrBHAs JeKIUs (JICKIUSA-BU3YJTA3AIIHS).
WNHTtepakTuBHas geKuus (IpoOaeMHast JICKIIHS ).

Jlexmwusi, cocTaBlIeHHasi HA OCHOBE PE3YJIbTaTOB HAYyYHBIX HCCIIE-
JIOBaHUH, B TOM YHCJIE C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH
po(heCCHOHATLHOM JICITeILHOCTH BBITYCKHUKOB U TOTPEOHO-
cTeil paboTonaTenen.

NuauBuayanbHbIE ¥ TPYIIOBBIC KOHCYJIBTAIMH 110 TUCITUTUTHHE.

2 JlaGopaTtopHnast pabota

TexHomorusi BHIOJHEHUsS] Ja0OPATOPHBIX 3aJaHUN HUHIUBUIY-
QJIBHO.

Texnonorust mpodaeMHOro 0OyueHHs Ha OCHOBE aHAJIN3a Pe3yib-
TaTOB JIA0OPaTOPHON PabOThI: HHAMBUYATIBHBIHN OMpoc, Mpea-
CTaBJICHUE CTYJIEHTOM PE3yJIbTaTOB JJAOOpaTOpPHO pabOTHI B
dopme oTuera.

3 [IpakTuueckue 3aHATUS

['pynmoBkle 3aHATHS C IPUBICYCHHUEM HHTEPAKTUBHBIX METOIUK.
TexHoNOTHUsSI TPYMIIOBOTO pa3dopa W BBIMOTHEHUS MPUMEPHBIX
3a/1a4 € MOCIEAYIONIEeH peain3aeil MHIAMBUAYAJIbHOTO 3a1aHUSI.
TexHonorHUst OOCYXACHUS WUHIUBUIYATbHO MOJYYCHHBIX Pe3ylib-
TaToB ¢ (POPMHUPOBAHUEM OIIEHOYHOTO 3aKJIFOUCHUS
[IpencraBienune pe3ynbTaToOB 3aHATHS B (OpME MPOTOKOIA BBI-
MMOJTHEHHBIX 3aJaHUMH.

4 Pacuetrno-rpaduueckas pa-
oora

TexHomorust 06CyXIeHU WHAUBUIYATbHO MOITYYEHHBIX pE3yJib-
TaToOB ¢ (HOPMHUPOBAHHEM OLIEHOYHOTO 3aKTIOUEHUS
[Tpencrasnenue pesynbraToB PI'P B hopme oTuera.

5 CamocrostenbHas pabora
CTYJIEHTOB (BHEAYyUTOPHAS )

HNupopMalinoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJOTHH (JOCTYyH K
OUOC ¢dummana, k ObC dunmana, goctyn Kk nHGOpPMAIMOHHO-
MCTOAUYCCKUM MATCpUaIaM I10 I[I/ICI_II/IHHI/IHG).

6 KoHnTtpoinb (mpoMexyTouHas
aTTeCTaIus: SK3aMeH)

OtBer 110 OmIIeTy.
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6. OLEHOYHBIE MATEPHAIBI J1JIsl TEKYLIETO KOHTPOJISL U
IMMPOMEKYTOYHO ATTECTALIAY — I OLIEHKU KAYECTBA OCBOEHUSA
JTACIHATITAHBI

K HpOMe}I(YTOHHOﬁ arTeéCTalui CTYACHTOB IO JUCHUIINIMHE MOI'YT IIPHUBJICKATHECA IMPEACTAaBU-

TeNM paboToaaTesei, MpenoaBaTeIt MocaeIyIuX JUCUUIUINH, 3aBeIyonue Kageapamu.

OHeHKa KadyeCTBa OCBOCHHS AWCLHMIIIIMHBI BKJIIIOYACT KakK TCKYH_[Hﬁ KOHTPOJIb YCIIEBAEMOCTH,

TaK U IPOMEXYTOUHYIO aTTECTALUIO.

PN R

[\ T NS T NS T N T NG S S e T N =y S G SOV o

25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.

6.1. OueHounble CpeacTBa TEKYLIECIro KOHTPOJISA yCIIEBAEMOCTH:

Bomnpocs! 1utst 3amuTel 1a00paTOPHBIX PadoT
[Iepeunciure ocHOBHBbIE KOMIIOHEHTHI cucteMbl MAX+PLUS I1.
OO0bscHUTE TOPAIOK CO3JaHUS MOJIEJIM HA OCHOBAaHUH BPEMEHHBIX JUArPAMM.
OOBscHUTE NOPSIOK CO3JaHUS MOJIENIU B (JOPME CXEMBI.
Kakue onepannonnsie 610ku BXOAAT B cocTaB komnuisitopa MAX+PLUS II.
Kak nmpoBepuTh NpaBUIIbHOCTh ()YHKIIMOHUPOBAHUS MOJAEIH.
[losicHUTE OCHOBHBIE OIlEpalUy IIPU CO3IAHUH TECT BPEMEHHBIX IHAarpamMM.
Kak co3aate cOMBOJI MOZEIH [UI UCIIOIBb30BAHUS €€ B TpapUUeCKOM peJaKTope.
Kaxkue IIJIMC moryT ucnonb3oBaThes pu MoaenupoBanuu B cpene MAX+PLUS
Kakyro ctpykrypy numeer VHDL onucanue 3neKTpoHHOW Moaenu?

. Kakue xnaccel 00bekToB noanepxkusaer VHDL?

. Kakue oneparops! ucnions3yrorest B VHDL onucannsax monenen?

. Ilepeuncnure npobIeMHO-OPUEHTHPOBAHHBIE KOMITOHEHTHI si3bika VHDL.

. B xakoit popme o0bsiBisiercst mpoekt B VHDL?

. Kakoii Bug nmeer onvcanue apxutekTypsl npoekra B VHDL?

. Uto Takoe 6ubnuoreku npoekta? Kak o0bsBisiercs koHpurypauus npoekra B VHDL?
. Kak o0bsBsitorcst konctanTel B VHDL?

. Kak ucnons3yrorcs nepemennsix B VHDL?

. Uto Takoe curHaisl B onucanusix VHDL?

Kak 3anaerca mogensHoe 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 CHHXPOHHOrO0 D-Tpurrepa co BXoJaMu yCTaHOBKH B ‘0’

u‘l’.

[IpencraBuTh onMcaHue apXUTEKTYPhl PETUCTPA CABUTA.

IIpencraBuTh onMcaHne apXUTEKTYPBl PETUCTPA CABUTA C MapajlIENbHOMN 3aIlUChIO.

Kak no rpady nepexonos Beinonnuts VHDL onucanue nocieqoBaTeIbHOCTHON CXEMBI.
OOBSACHUTD CHHTAaKCUC MCHOJb30BaHUS omnepaTopa Beioopa CASE B mocnenoBaTeIbHOCTHBIX
cXeMax.

Kak onucaTth TakTupOBaHHE NEPEMEHHOM 110 (PPOHTY TAaKTOBOTO CUTHAJIA.

Kaxk mpoBeputh nmpaBmiIbHOCTE paboThI peanuzoBanHoro Ha [IJIMC aBromara?

Kakum 00pa3oM HCronb3yroTest OMOIMOTeYHbIE KOMIIOHEHTHI B IPOEKTE?

OT 4ero 3aBHCHT YHCIIO BBIIOJIHSAEMBIX ONEPALIUOHHBIM YCTPOMCTBOM KOMaH/?

Kak moBbICUTH OBICTPOICHCTBHE ONIEPALIMOHHOTO YCTPOHUCTBA?

Jy1st wero B oneparimoHHOM YCTPOUCTBE (OPpMUPYIOTCS (py1aru COCTOSTHUS?

Kak obGecrieunBaeTcsi CHHXpPOHU3AIMS MOCTYIUICHUS W CUUTHIBAHMS KOMAaHJA B O4YepeaH KO-
MaHz?
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13.

14.

15

36. Kakyo CTpyKTypy MOXET UMETh yCTPOMCTBO YIPaBIECHUS OUE€PEAbI0 KOMaH 1?7
37. Kak omkHa ObITh coryiacoBaHa paboTa ouepeu KOMaH/ ¢ ONEepalMOHHBIM yCTPOHCTBOM?

6.2. ®opma NPOMeKYTOYHOMH aTTECTAIUU 10 HACTOSLIEH JUCUMILIIMHE — IK3AMEH.
OneHouHBIE CpeNICTBA AJIs IPOMEKYTOUHOM aTTecTaluu:
[Ipumepsl BOIIPOCOB K 3K3aMEHY 10 AUCLHUIIIMHE
Mogenu nporpaMMHpyEMbIX YCTPOICTB U CPECTB yIPABICHUS.
MeTtob1 ¥ cIOCOOBI pean3aluy NPOrpaMMHUPYEMBIX allapaTHBIX CPEACTB.
[IporpaMMupyeMble HHTErpajIbHbIE CXEMBI. DJIEMEHTHas 0as3a.
APXHUTEKTYpPBI TPOrpaMMHUPYEMBbIX JIoTHueckux nHTerpasibHbIX cxeM (ITJIMC) Knaccudukammus.
[Iporpammupyemsbie norndyeckue marpuisl (IIJIM — PLA). Ilporpammupyemast MaTpudHast JOTuKa
(PAL). Ilporpammupyemsiii Jorudeckuii apromat (PLS). Ctpykrypa makpostueek. [TJIMC 6mounoi
CTPYKTYPHI.
Berpoennble pyHKIMOHANBHBIE OJOKH: MPOILIECCOP, TAMSITh, KOHTPOJUIEP U JIp.
Marpuunsie [IJIMC ¢pupmer XILINX.
Matpuunsie [TJIMC dupmbr ALTERA.
Marpuunsie [IJIUC ¢pupmer ATMEL.

. [IporpammupoBanue u pekonpurypuposanue [IJINC. 3arpyska B IIUC daiina konburypamuu us3

ROM. Kondurypuposanue [IJIMC B cranmapre JTAG.

. SI3pIKM onucaHus U IPOESKTUPOBAHMS alllIapaTHBIX CPENICTB.
. VHDL. Ctpyktypa monenu. Tunsl qanasix. Oneparopsl. [IpoGieMHO-0pueHTUPOBaHHBIE KOMIIO-

HEHTBI.

Crpyktypa Verilog monenu. Tunsl nanasix. Oneparopsl. [Ipo0ieMHO-0preHTHPOBAHHBIE KOMITO-
HEHTBI.

Tunossle mogenu ¢pyHKIMOHANBHBIX Y3710B HAa VHDL u Verilog

. IIporpammuoe ob6ecnieuenne npoektupoanue Ha [IJIUC ¢pupmer ALTERA.
16.
17.
18.

[IporpammHuoe o6ecnieuenue npoextupoBanue Ha [IJIMC ¢pupmsr XILINX.
ITporpammuoe obecnieuenue npoextupoanue Ha [TJIMC pupmsr ATMEL.
[IpoexTpoBaHue NPOrpaMMHUPYEMBIX AMIIAPATHBIX CPEACTB C YYETOM TECTUPOBAHMUS.

HpI/IMep MPAKTUYCCKUX SaHaHHﬁ, BBIHOCHUMBIX HaA 3a4€T, JJIA IPOBCPKU MPAKTHICCKUX YMGHI/II\/’I n
HAaBBIKOB CTYJI€HTOB IO IUCLUHUILIINHE
1. Co3naiiTe U MPOMOJICIIUPYUTE CXEMY OMEPAIMOHHOTO YCTPOMCTBA
2. ChopoekTupydTe aBTOMAT YOPABJIEHHUS OYEPEIbl0 KOMaHJ U OMNEPALIMOHHBIM

YCTPOHCTBOM

3. PaccumTaiiTe MakCUMajJbHYI0 YacTOTY MEPEKIIOUEHHUS ONEPALMOHHOIO YCTPOM-

CTBAa U MOATBECPANTE €€ MOACIIMPOBAHUCM.

B ¢dunumane ucmonp3yeTcs cucteMa ¢ TPaJAUIIMOHHOHN KON OIEHOK — "OTiIH4YHO", "Xoporio",

"y I0OBIETBOPUTENBLHO", "HEYJOBIETBOPUTENHHO", "3auTeH0", ""He 3auTeHo" (nanee - MATHOATUIbHAS CH-
cTema).
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[IpumeHnsiemMble KPUTEPUU OLICHMBAHUS MO JUCUMIUIMHAM (B COOTBETCTBUU C MHCTPYKTHUBHBIM
nucbMoM HIY MOBU ot 14 mas 2012 roma Ne 11-23):

Ouenka
o AUCIH-
IJINHE

KpuTepnn OLCHKHU pe3yabTaToB
06y'—l€HI/Iﬂ Mo ITMCHMIIJIMHE

«OTIUYHOY/
«3a4TE€HO
(oTau4HO)»/
«3aUTEHOY

BrictaBnsercs obydaroremycsi, 0OHapYyUBIIIEMY BCECTOPOHHEE, CUCTEMaTHUYECKOe U
rIyOOKOE 3HaHWE MATePUATIOB U3YYCHHON JUCIUTUINHBI, YMEHHUE CBOOOHO BBIIIOTHSITH
3a/laHusl, IPEyCMOTPEHHBIE TPOrpaMMOil, YCBOMBIINI OCHOBHYIO M 3HAaKOMBII C J0-
MOJIHUTEJILHON JIUTEPATypOr, PEKOMEHI0OBAaHHOM padoueil mporpaMMoOi JUCHUILINHBL,
MPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU U UCIOJIb30BAHUN
MaTepUaIoB M3YYCHHOW IUCIMIUIMHBI, OC3ylpPEYHO OTBETHUBIIEMY HE TOJIBKO Ha BO-
npockl Omiera, HO U Ha JIOTMOJHUTENIbHBIE BOIMPOCHl B paMKax pabodeil mporpamMmbl
JTUCHUTITMHBI, TPABUJILHO BBITIOJHUBIIEMY ITpakTU4ecKoe 3aaanue. OLeHKa Mo JTUCIIH-
TUTMHE BBICTABIIAIOTCS 00YyYaromeMycsi C y4€TOM pe3yIbTaTOB TEKYIIEr0 KOHTPOJIS.
KomnieTeHmum, 3akperyiéHHbIE 32 TUCIUIUIMHON, C()OPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBII.

«XOopomIoy/
«3a4TCHO
(xopom1o)»/
«3a4TCHO»

BeicTaBnsercsa o0yyaromemycsi, 0OHapy KHMBILEMY IIOJHOE 3HAHUE MaTepuaya U3ydyeH-
HOW JTUCLMIUIMHBI, YCIEIIHO BBIIOJIHSIIOIIEMY IPeayCMOTPEHHbIE 3aJaHHsl, YCBOUBIIIE-
My OCHOBHYIO JINTEPATypy, PEKOMEHJOBAHHYIO padouell MporpaMMoil AUCLUILIUHBL
IOKa3aBIlIEMy CUCTEMAaTHUECKUH XapaKTep 3HAHUM MO AUCUUILIMHE, OTBETUBIIEMY Ha
BCE BOINPOCHI OWIIeTa, MPABWIBHO BBIMTOJHHUBIIUIN MpPaKTHYECKOE 3a/JaHUE, HO JOMY-
CTHMBILMI IIPU 3TOM HENPUHUUNHATIbHBIE OIINOKH. OlLleHKa 10 AUCLUUIUINHE BbICTABIIS-
I0TCS1 00Y4aOLIEMYCs C YYETOM Pe3yJIbTaTOB TEKYIETO KOHTPOJIS.

Komnerennuu, 3akperui€éHHble 3a AUCHUILIMHON, COPMUPOBAHBl Ha YPOBHE — «IIPO-
JBUHYTBIIY.

«yZlOBIIETBO-
PUTEIBHOY/
«3aYTEHO
(ymoBieTBo-
PUTENIBHO)»/
«3aYTEHO»

BeicraBisiercss oOyuaroemycsi, OOHapy>KMBIIIEMY 3HaHME MaTepuana U3y4yeHHOH Juc-
LUIUIMHBI B 00beMe, HEOOXOAMMOM Ui JaibHeHel yuedbl u mpejacTosieil padoTsl
1o npogeccu, CIpaBiIAIONIEMYCsl C BBIIOJHEHHEM 33aJJaHUN, 3HAKOMOMY C OCHOBHOM
JTUTEPATYPOU, pPEKOMEHI0OBAHHOW paboyeil MporpaMMon JTUCIUIUIMHBL, TOMYCTHBIIEMY
HOTPEIIHOCTh B OTBETE HA TEOPETUYECKHE BONPOCHI W/WIM MPU BBIMOJIHEHUH MPAKTH-
YECKUX 3a/JaHUN, HO oOsiajatonieMy HEOOXOIMMBIMHM 3HAHUSIMU Ui UX YCTpPaHEHHUS
HOJl PYKOBOJICTBOM IIperojiaBaTensi, JJMOO HENpPaBUIbHO BBIMOJHUBLIEMY IMpaKTHYe-
CKO€ 3aJlaHKe, HO 110 YKa3aHUIO MIpernoaBaTesis BIIOIHUBIIEMY JPYTHe IPaKTHUYECKHE
3a/laHus U3 TOTO XK€ pa3iena JUCIUIUINHEI.

Komnerenuuu, 3akperi€HHble 3a TUCHUIUIMHOMN, chOpMHUpPOBaHBI HA YPOBHE — «IIOPO-
TOBBIIY.

«HEYIOBIIC-
TBOPUTEIIb-
HO»/ HE 3a-
YTEHO

BrictaBnsercs oOydaronieMmycs, 0OHapyKUBILIEMY CEpbhe3HbIE MPOOENbI B 3HAHUSIX OC-
HOBHOI'O MaTepuajla H3Y4eHHOM JUCLMIUIMHBL, JONYCTHBIIEMY HIPHHLIMIINAAIbHBIC
OIIMOKY B BBIIIOJIHEHUH 33/IaHUM, HE OTBETUBILIEMY Ha BCE BOIPOCHI OHMIIeTa U JOMOJI-
HUTEJIbHBIE BOIPOCHI U HENPABMWIHHO BBIMOJIHUBIIEMY MTPAKTUYECKOE 3a/laHue (Hempa-
BUJIbHOE BBIMIOJIHEHUE TOJIbKO TNPAKTUYECKOTO 3aJaHMsl HE SIBISETCS OJHO3HAYHOMU
IIPUYMHON /711 BBICTABIICHUS OLICHKU «HEYIOBIETBOPUTENBHO»). Kak nmpaBuito, oneHka
«HEYJOBJIETBOPUTENIBHO CTABUTCS CTYAEHTAaM, KOTOPbIE HE MOTYT MPOJOJIKUTE 00yye-
HHUE 10 00pa3oBaTeIbHOM Mporpamme 0e3 JTOMOTHUTENbHBIX 3aHATUH 110 COOTBETCTBY-
fouiel aucuuiuinHe. OLeHKa M0 AUCHUILIMHE BBICTABIISIIOTCS 00y4YaroeMycst ¢ y4éToM
pE3yJIbTaTOB TEKYIIETO KOHTPOJIS.

KomnereHnyu Ha ypoBHE «IIOPOTOBBIHY, 3aKPEIIEHHBIE 32 TUCLUIIMHOMN, HE ChOpMHU-
POBAaHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUITIJIMHBI
Y4eOHoe 1 y4eOHO-12a00paTOPHOE 000pYy/A0BaHHUE

Jl1st IpoBeieHHs JIeKIMOHHBIX 3aHATHI HCII0JIb3YETCs yueOHas ay JUTOPUs 1J1s IPOBEACHUS
3aHSATUNA CEMHHAPCKOIO THIA, TPYNIOBBIX U UHIUBUAYaIbHBIX KOHCYJIbTAI[UH, TEKYIIET0 KOHTPOJIS U
MIPOMEXYTOYHON aTTeCTallid, OCHAIICHHAS CICIHATU3UPOBAHHON MEOEINbl0; JOCKON ayIuTOPHOI;
J€MOHCTPALIMOHHBIM 00OPYJIOBaHHEM: MEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); IMEPEHOCHBIM
(cTaOHapHBIM) IPOEKTOPOM.

Jlist mpoBeeHMsI 3aHATHI J1a00PATOPHOIro THNA UCIOIb3yeTCs yueOHast ay JTUTOpUS JUIs Jia-
00paTOpPHBIX pabOT, BHITOIHAEMBIX B KOMIIBIOTEPHOM KJlacce, OCHAIIEHHAs! CIIeUAIN3UPOBAHHON Me-
0enblo; JIOCKOM ayJIUTOPHOM; MEPCOHANBHBIMU KOMIIBIOTEPAMH, CBS3aHHBIMU JIOKATbHOW BBIYHCIIH-
TEJIbHOU CEThIO C MojakIoueHueM k cetu Murtepuer u nocrynom B OMOC ¢unmana, ycTaHOBIEHHbII
CAIIP npoextupoBanus u mojenuposanus Ha [IJINC.

J1s1 caMocTOATEILHOH PadoThl 00yYaKOIMXCS 110 TUCIUILUIMHE HCIOJb3YETCS MOMEIEHUE
JUISL CAMOCTOSITENIbHON paboThl 00yYaIOIINXCsl, OCHAILIEHHOE CHEIHAIN3UPOBAHHON MEOENbIo; JOCKOU
ayJIMTOPHOM; IMEpPCOHAJIbHBIM KOMIIBIOTEPAMM C IMOJAKIIOYEHHUEM K ceTH VIHTepHeT M JOCTynoM B
BOUOC ¢Punuana.

IIporpammHoe o0ecnieuenune

[Tpu npoBeieHNH JIEKIIMOHHBIX 3aHATHI MpeycMaTpUBaeTCs UCIOIb30BaHUE MaKeTa (cucremMa
JUIS TIOATOTOBKU U IPOBEJCHUS MPE3EHTALUH ).

[Tpu mpoBeaeHuu 1a0OpPaTOPHBIX PabOT CTyJIEHTaMHU MpPeIyCMaTpUBAeTCS MHTEIPUPOBaHHAs
cpena g pa3paboTKH HUPPOBBIX YCTPOICTB Ha Oa3e MPOrpaMMUPYEMBIX JIOTUYECKUX MHTETrPabHbBIX
cxeM (IIVIMC) u TekcToBOro pegakTopa s opopMIeHHs: OTYETOB.

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

B X0J¢€ paimn3alu JUCHUIIIMHBI UCITOJB3YIOTCA CICAYIONIUE JOIMOJTHUTCIIBHBIC METOAbI O6y-
YCHU:, TCKYLIECTO KOHTPOJIA YCIICBACMOCTH U HpOMG)KyTO‘-IHOﬁ aTTeCTallnuu 06yqa101u14xc;1 B 3aBHUCH-
MOCTHU OT UX UHAUBUAYAJIbHBIX OCOOCHHOCTEH:

JJIS CJIENbIX U CJIA00BHASIIHX:

- JIEKIIUU O(OPMIISIFOTCS B BUJIE AJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO KOMITbIO-
Tepa co CIEeNHUATN3NPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHUEM;

- MUCbMEHHBIE 3aJ]aHUs BBIMOITHIIOTCS HA KOMIBIOTEPE CO CIEHUATH3UPOBAHHBIM MPOTPaMM-
HBIM 00€CIIeYCHUEM, UJITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIMBUYalbHOE paBHOMEpHOE ocBemleHue He MeHee 300 mokc;

- JUIS BBIIOJTHCHUS 3aJIaHUS TTPH HEOOXOJIMMOCTH TPEOCTABISCTCS YBEIUIHBAIOIIECE YCTPOH-
CTBO; BO3MOHO TaK)Ke MCIIOIh30BaHHE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- MIACbMEHHBIC 3aJITaHUsT OPOPMIIIIOTCS YBEITHUYESHHBIM IPU(TOM;

- 324€T MPOBOJUTCS B YCTHOM (pOpME HITH BBIMOTHSIETCS B MUCbMEHHOM (popMe Ha KOMIIBIOTEPE.

JJIA TJIYXHX M CJ1a00C/IbIIIAIIMNX:

- IeKIUU 0POPMIISIFOTCSI B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

- MUChbMEHHBIC 3a7aHUs BBITIOJHSAIOTCS HA KOMITBIOTEPE B MUCHbMEHHOU (opMme;

- 3a4€T MPOBOJUTCS B MUCHMEHHOW (popMe Ha KOMIBIOTEPE; BO3MOXKHO IMPOBeNeHUE B hopMe
TECTUPOBAHUS.

JJIS1 JIMIL ¢ HAPYIIEHUsIMU OMOPHO-IBUTATEILHOTO annapara:

- JeKuuu 0hOPMIIIIOTCS B BHJIE JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIBIO0 KOMITbIO-
Tepa CO CIEIUATH3UPOBAHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;

10
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- MIACHMEHHBIC 33/IaHUS BBIOIHSIIOTCS Ha KOMIBIOTEPE CO CHEIHUATM3UPOBAHHBIM MIPOrpPaMM-
HBIM 00€ecIieYeHHEM;

- 3a4€T MPOBOAMTCS B YCTHOM (hopMe WIIM BBIMOJHSAETCS B MUCbMEHHOH (popMe Ha KOMITbIOTE-
pe;

- HCTIONIB3YETCs CeluaibHas yueOHas aynuropus 1 mui ¢ JIOB3 — ayn. 106 rmaBHOrO y4eo-
Horo kopiryca o ajgpecy 214013, r. CMoneHck, DHepreTuueckuid np-a, 1.1, 371aHue SHepreTuu4ecKoro
WHCTUTYTA (OCHOBHOM KOPIYC).

[Tpu HEe0OXOIUMOCTH IPEyCMaTPUBAETCS YBEIMUECHUE BPEMEHH JIs TOJTOTOBKH OTBETA.

[Iponienypa mpoBeeHUs MPOMEKYTOUYHON aTTECTAIlMH JUIsl O0y4YaIOIIMXCS YCTaHABIMBACTCS C
y4€TOM MX MHJMBUIYaJbHBIX MCUXO(U3HUECKUX ocoOeHHOcTel. [IpoMexyTouHas artectaius MOXKET
MIPOBOAMTHCS B HECKOJIBKO ITAIIOB.

[Ipu mnpoBeneHHWH MPOLEAYPHl OICHUBAHHS PE3yJbTaroB OOy4YeHHUsS MpeaycMaTpUBaeTCs
MCTIOJIb30BaHNE TEXHUYECKHX CPEICTB, HEOOXOJMMBIX B CBS3M C MHAWBUIYAIBHBIMH OCOOCHHOCTSAMHU
oOyyaromuxcsi. DTH CpelICTBA MOTYT OBITh IPEIOCTaBIEHBI (PUIMATIOM, WM MOTYT HCIOJIb30BaThbCA
COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[IpoBenenue mporeaypbl OLEHUBAHUS PE3YIbTaTOB OOYUYECHHSI JOMYCKAETCS ¢ UCTIOIb30BAHHEM
JMCTaHIIMOHHBIX 00pPa30BaTeIbHBIX TEXHOJIOTHHA.

ObecnieunBaeTcss AOCTYN K UH()OPMAIMOHHBIM U OubJIMorpaguyecKuM pecypcaM B CeTH
HuTepHer 1t KaKA0r0 00yvaromerocs B popMax, aganTupOBaHHBIX K OTPAHUYCHUSM UX 3JJ0OPOBbS U
BOCHPUATHS UH(OPMALIUU:

JJIS CJIeNBIX U CJ1a00BHISIIIMX:

- B Ie4aTHOM (hopMe YBETUUCHHBIM MIPUPTOM;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

A TJIYXHX M CJIa00CabIIIAIIMX:

- B IeyaTHOH (opme;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA.

AJIs1 00y4AIOIIUXCS ¢ HAPYIIEHUSIMU ONMOPHO-IBUIATEJILHOT0 aNnapara:

- B Ie4aTHou (opwme;

- B (hOopMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme ayauodaiina.

9. YYHEBHO-METOANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
JUCIHUIIVINHBI

OcHoBHas iuTEpaTypa.

1. Tlyxansckuii [.1., HoBocenbuea T.5. [IpoexktupoBanue mudpoBbIX YCTPOHCTB: YueOHOE
nocobue. - CII6.: UzmatensctBOo "Jlamp", 2012. - 869 c¢. B OBbC «Jlanp». Pexum pocryna:
http://e.lanbook.com/view/book/68474/

2. bepuyn 10.B. f3pik onmcanus snexTpoHHo# ammapatypbsl VHDL: yue6. mocobue - M.JK
M3p-eo MITY um H.D. baymana, 2010. - 61. B 3OBbC «Jlamb». Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll 1d=52394/

3. Tomsxos A.K. fA3piku VHDL u VERILOG B nmpoekTipoBaHuu Hu(ppoBOi anmaparypsl Ha
[IJINC: yuebnoe mocobue / A.K. TTomsaxos. — M.: U3parensckuit jom MOU, 2012. — 220 c.

4. TlomsukoB A.B., TuxonoB B.A. Ilporpammupyemble amnmnapaTHble CpEACTBA.
Meroandeckue ykazaHus K jlabopaTopHbIM padoTtam. - Cmonenck: PO dunuana 'OYIIBO "MBU
(TY)" B 1. C™monencke, 2008 . - 16 c.

JlononmHUTENbHAS IUTEPATYPA.
1. ConosneB B.B. OcHOBBI s13bIKa IpOeKTUPOBaHUs U (ppoBoii anmapatypsl Verilog. — M.:
lNopstuas muausa — Tenexkom, 2014. — 206 c.
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2. TI'pymBunxuii, Poctucnas Uropesuu. [IpoekTrpoBaHuie cucTeM Ha MUKPOCXEMaxX C
nporpamMmmupyemoit ctpykrypoi / P. . I'pymBunkuii, A. X. Mypcaes, E. I1. YrpiomoB .— 2-¢ u3.,
[mom. u mepepad.] .— CII6. : BXB-IletepOypr, 2006 .— 736 c. : u.

3. VYrpiomos, EBrennii [laBnoBuy. [{udpoBas cxemoTrexHuKa : yueo. mocodue /st By30B 110
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— KOMIUIEKT JIeKIUH B opMaTe MyJIbTUMEIUNHBIX PE3EHTALUT;
Y4eOHO-MeToInYeCKHe MaTepHalibl pa3MEelIeHbl Ha pecypcax Kadeapsl.
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