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1. HEJIA U 3AJAYU OCBOEHUSA JUCIHUIIJINHBI

Legbi0 OCBOEHHS] AMUCHMILIMHBI SBISIETCS TOATOTOBKAa OOYYArOMIMXCS K PEIICHUIO 33134
poeCCUOHATILHON JIeTEIbHOCTU B 00JIaCTH MPUMEHEHMs IPOrpaMMUPYEMOI JIOTUKH 110 HaIlpaBJie-
Huto noarotoBku 09.03.01 «MHdpopMaThka W BBIUUCIHTETbHAS TEXHUKa» (MPOQPWIH MOATOTOBKH:
«ABTOMAaTU3MPOBAaHHBIE CUCTEMbI 00pabOTKM MH(OpPMALMK U YIPABICHUA») IOCPEICTBOM obecriede-
HUS 3TanoB GOpMUPOBAHUS KOMIIETCHIMH, TipeaycMoTpeHHbIX PI'OC 1 ycTaHOBICHHBIX MTPOrPaMMOi
OakanaBpuaTa Ha OCHOBE IPO(ECCHOHAIBHBIX CTaHAAPTOB, B YaCTU IPEICTABICHHBIX HUXE 3HAHUH,
YMEHUI U HAaBBIKOB.

3agauM IMCUMILUIMHBI: W3YYUTh NMOHSATUUHBIN anmapar AUCHUILUIMHBI, OCHOBHBIE T€OpEeTHYe-
CKHE IIOJIOKEHUS U METOJIbI MCIIOIb30BAHUS TPOrPaMMUPYEMOM JOTHKHU 7Sl peanu3anuu o0paboTku
JTAHHBIX W YIPABJICHHS, 03HAKOMHUTH OOYYAlOLIUXCS C COBPEMEHHBIMH pa3paOOTaHHBIMU JJII HHUX
CAIIP, 0cOOEHHOCTSIMU MPOEKTUPOBAHUS BBICOKOA((EKTUBHBIX almnapaTHBIX CPEACTB MpHeMa, Iepe-
nadu 1 00paboTku nHpopManuu, cHOpMHUPOBATH YMEHUS U IPUBUTH HABBIKH IPUMEHEHUS TECOpPETHYE-
CKUX 3HAHUU AJIs perieHus: mpodeccCuoHaNbHBIX 3a]a4, TAKUX KaK MOJICIMPOBAHKE U pa3paboTKa CXeM
Ha ocHoBe [IJIMC, BcTpauBanue Ux B IPOrpaMMHO allapaTHbIE CPEICTBA U CUCTEMBI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

Hucuunnmza « TeXHOIorus npoeKTUPOBaHUS YCTPOUCTB HA IMIPOTPAMMUPYEMO JIOTHKE» OTHO-
CHUTCSI K 4acT, pOpMHUPYEMOii ydacTHUKaMU 00pa30BaTebHBIX OTHOIICHUH.
Jnst u3ydenusi TaHHOW JUCIUIUIMHBI HEOOXOIUMBI 3HaHMSI, YMEHUS U HaBBIKU, (HOPMHUpPYyEMbIE
MPEIeCTBYIOIMMHU JUCIUIIMHAMH B TpaeKTopuu GpopmupoBanus kommnerennuu [1K-5:
e DJIEKTPOHMKA;
o (CXeMOTEXHHKA;
e  MukponpoueccopHble CUCTEMBI;

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

Taxxke TuCHUIUIMHA ABISETCS QYHIAMEHTOM AJIs cileayromux npakTuk u I'1A:
e [IpenmuniuomHa npakTUKa
e [loaroToBka K 3aIIUTe U 3alUTa BHITYCKHOW KBATU(UKAITMOHHONW PabOTHI.

3. TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoeHMe TUCIUIUIMHBI HalpaBieHo Ha (JOPMHUPOBAHKE 3JIEMEHTOB CIEIYIONINX KOMIETEHIIHH
B cooTBeTcTBUU ¢ ®PI'OC BO n OII BO no nanHOMy HarpaBiI€HHIO TOATOTOBKHU:

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:
pa3pabaTbIBaTh U | DJIEMEHTHI M CXEMBI allllapaTHOW pe- | - MPUHLMIIBI IOCTPOCHUS JJIEKTpHYE-
HACTpauBaThb  THUIIO- | aJM3allMU AJITOPUTMOB. CKHX CXeM;
BBIC  DJIEKTPOHHBIC - (uzuyeckre U 3JIEKTPUYECKUE MO-
CXEMBI, CXEMOTEXHHU- JI€JIM OCHOBHBIX DJIEKTPUYECKHUX CXEM;
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KOMHeTeHHI/IH I/IHI[I/IKaTopr JOCTHKCHHUA KOM- Pe3yJILTaTI>I oﬁyqe}mﬁ

neTeHuui

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

- OCHOBBI MIPUHIIMIIOB CKBO3HOTO IPO-
CKTHPOBAHUSI.

- oOmmii MapmpyT mporecca MpoeK-
TUPOBAHMsSI, METOJbI U ATAIlbl MPOCK-
TUPOBAHUS

YwMmeer:

- paboTaTh C TEXHHMYECKOW TOKYMEH-
TalHEeH.

- HCIIONB30BaTh (PYHKUMOHAIbHbIC
BO3MOXKHOCTH M CIIOCOOBI MPHMEHE-
HUS TPOTPAMMHBIX MAKETOB CHUCTEM
ABTOMATH3MPOBAHHOTO  MPOEKTUPO-
BaHUs

Biaaneer:

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

- HpHeMaMH TPOBEPKU (PYHKIIMOHHU-
POBaHUS SIYEEK, CXEM U Y3JIOB;

- TpUEeMaMH HCCIICOBaHUS pPabOThI
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 pealu-
3YIOIIHNX 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 MOBE/IEHYECKOM S3BIKE.
Bnaneer:

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

CTpyKTypa AMCUMIIMHBI:

Cenecrp 8 Hroro 3a kype
Ne Hiexc X X 4acon N Hexems | Koo ! uacon ETN . Ka) | Cem
Hue OHIPOI "Reero [ Komraxr | Jlek | Jla6 | Ip | KPIL | CI Kontpois Aeite | RoHTpoIt [7Rec ™ T Kormaxr | Jlex | Jlab | Tp | KPII | CP | Komtpoas | Beero ASIE

S

Texnonoris
B1.B/IB.03.0 | MPoeKmpo-
2 B

k3 PI'P 180 52 20 32 92 36 5 k3 PI'P 180 52 20 32 120 36 5 15 8

it

Py
noriKe

OBO3HAYEHMUS:

Buabl npoMexyTOYHOM aTTecTAlMU (BUIAbI KOHTPOJIA):
DK3 - DK3aMEH;

3a0 - 3a4eT ¢ OLIEHKOI;

3a — 3auer.

Buasi pador:

KoHTakT. — KOHTaKkTHas paboTa 00YJIArOIIUXCS C MPETIOIaBaATEIICM;
JIex. — NEeKIIMOHHBIE 3aHSTHS,

Jla6.— mabopatopHbie paboOTHI;

[Ip. — mpakTUyecKne 3aHATHUS;

KPII — kypcoBas paboTa (KypcoBO¥i IPOEKT);

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

CP — camocTosTenpHas paboTa CTYI€HTOB;

3.6.— 00beM JAUCHUMILTUHBI B 3a4ETHBIX SIUHUIIAX.

Conepxanue IMCUMILIAHBI:

Ne HaunmenoBanue BUIOB 3aHATHII 1 TEMATHUK, COACPKAHUC

1 JlekmoHHBIE 3aHATHS, KOoIudecTBO - 10 1o 2 yaca:

1.1. IIporpammupyemsie oruueckue cxembl. CPLD. FPGA.

1.2. BerpauBaemsle crienmanusupoBanHbie 610ku B ITJINC.

1.3. S3eixku HDL.

1.4. Cucremsl npoexkTupoBanus U moaenuposanus Ha [TJIMC.

1.5. OcHoBsl cunTakcuca VHDL.

1.6. MeTo1bl MOBEEHYECKOTO U CTPYKTYPHOTO onrcanust mpoekToB Ha VHDL.
1.7. MonenupoBaHue cuCTeM ¢ nucnoiibzoBanrueM VHDL.

1.8. OcHoBel cuHTakcuca Verilog.

1.9. MonenupoBaH#e YCTPOUCTB U cUCTeM B Verilog.

1.10. IlepcriekTHBHBIE HAPABIEHUS PA3BUTHSI ¥ MCIIOJIb30BaHUE IPOTPAMMHUPYEMON JIOTHKH.

2 | JIaGopaTopHbie pabOTHI, KOJINYECTBO - & 10 4 yaca.
2.1. Cucrema npoextupoBanus [IJINC

2.2. VHDL mpoexkr.

2.3. Verilog npoext

2.4. KoMOuHamoHHbIE YCTPONCTBA.

2.5 IIpoexTupoBaHue HUPPOBBIX ABTOMATOB

2.6. OnepalmoHHOE yCTPOMCTBO.

2.7 Ouepenp KOMaHN.

2.8. IIpoueccop

3 | PacuerHo-rpaduueckas padboTa.
[IpoeKT yCTpOHCTBA YIIPaBICHUS 110 HHANBUIYAJIbHOMY 33 JaHHUIO.

4 CamocrosiTensHas paboTa CTyICHTOB:
4.1. IloaroroBka K 3amuTe 1a00pPaTOPHBIX paboT.

5
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Ne

HanmenoBaHue BUIAOB 3aHATHII 1 TEMATHUK, COACPKAHUC

4.2. IloaroroBka K NpakTUUECKUM 3aHSITHUSIM.

4.2. CaMoCTOSITENIbHOE U3yUEHUE TEOPETUUECKUX MATEPHAIIOB M0 CIEIYIOIIMM BOIIPOCAM.
Cospemennsie [IJIMC npoussoactea kommanuii Altera, Xilinx, Actel, Atmel, Lattice.
bubmuorexu nu moxynu VHDL.

bubnunorexu u moaynu Verilog.

Cuctema npoektupoBanus Quartus pupmsr Altera..

CrtpykTrypa, coctaB u BoamoxxHoctu CAIIP Foundation ISE ¢pupmsr Xilinx

Bcerpoennsie B [TJIMC nponeccopsl.

MogenupoBanue [IJIMC co BCTpoeHHBIMH MPOIECCOPAMH.

Tekymuii KOHTPOJIb:
- MPOBEPKa KOHCIIEKTOB JICKIIUH ¥ JTOTTOJHUTEIBHBIX TEOPETUUCCKUX MATCPUAIOB;
- IPOBEPKa OTYETOB MO JTA0OPATOPHBIM paboTam;

- 3aIUTa JJA0OPaTOPHBIX padoT.
PesynbraThl TeKymiero KOHTPOJsS (UKCHPYIOTCA C HCIIOJIB30BAaHHEM TPeXOalIbHONW CHCTEMBI
(0, 1, 2) mpu npoBeCHUH KOHTPOJIBHBIX HENENb 10 TpauKy (uiinana B TCYCHUE CEMECTpa, a TaKKe
YUUTBIBAIOTCSl TIPEMOAaBaTEIeM MPU OCYIIECTBICHHHM MPOMEXKYTOUYHOW aTTECTallud IO HACTOAIICH
JMCLUTUINHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'TH

Ta6J'II/II_[a - O6p2130BaTeJ'IBHBIe TCXHOJIOTHUH, UCTIOJIb3YEMBIC ITPH pCaIn3aliui pa3JIMYHbIX BUIOB yqe6—
HBIX 3aHSITUM 10 TUCIUILINHE

Ne
n/n

Buabl yueOHBIX 3aHATHH

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHA

Jlexuun

Knaccuueckas (TpagunuoHHas, ”HGOPMAIMOHHAS ) JIEKIIMSL.
WuTepakTiBHAas JeKIMs (JIEKLUSA-BU3yaTU3aLHs).
WnuTepakTuBHAas JeKuus (IpoOieMHast JIEKIHs).

Jlexuusi, cocTaBlieHHasi Ha OCHOBE PE3yJIbTaTOB HAYYHBIX HCCIIE-
JIOBaHMM, B TOM 4HCJIE C YYETOM pErMOHaIbHBIX OCOOEHHOCTEH
npoeCCHOHATBHON AEATENbHOCTH BBITYCKHUKOB M TOTPEOHO-
cTeit paboTomarenei.

WuauBuyanbHbIE U TPYNIOBbIE KOHCYJIBTAIIUH 110 TUCIUIUIMHE.

JlaGopaTtopHnast pabota

TexHonorusi BHIOTHEHUS] Ja0OPATOPHBIX 3aJaHUN HUHIUBUIY-
QJIBHO.

Texnomorust mpodaeMHOro 00ydeHHs Ha OCHOBE aHAIN3a Pe3yib-
TaTOB JIA0OPATOPHOM PadOThI: HHAMBUYATIBHBIHN OMpocC, Mpea-
CTaBJICHHUE CTYJIEHTOM Pe3yJIbTaTOB JJAOOpaTOPHO pabOTHI B
¢dopme oTuera.

Pacuetno-rpaduueckast pa-
6ora

Texnonmorns O6CY)K}16HI/I$I WHIUBHUAYAJIbHO IMOJTYYCHHBIX PE3YIIb-
TaToB ¢ (HOPMHUPOBAHHEM OIICHOYHOTO 3aKTFOUCHUS
[Ipencrasnenue pesynpratoB PI'P B popme otuera.

CamocrostenbHas pabora
CTYJIEHTOB (BHEAYyUTOPHAS )

HNHpopMalnoOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH (ZOCTYH K
OUOC ¢dummana, k ObC dunmana, goctyn Kk nHGOPMAIMOHHO-
MCTOAUYCCKUM MATCpUaIlaM I10 I[I/ICI_II/IHHI/IHG).

6
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Ne | Buabl yueOHBIX 3aHATHI O0pa3zoBaTe/ibHbIE TEXHOJIOTHHU
n/n
5 Kontpons (mpomexxyrounasi | OTBeT 1o Ouiery.

aTTeCcTalMs: SK3aMEH )

6. OUEHOYHBIE MATEPUAIBI JIJIsl TEKYLIETO KOHTPOJISI U
IMMPOMEKYTOYHO ATTECTALIAY — JIUIA OLIEHKU KAYECTBA OCBOEHUSA
TACIHATITAHBI

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

TCIIN pa6OTO[[aT€JI€I7I, npernoaaBaTe/ii NOCIACAYOIMNUX JUCHUIIINH, 3aBCAYIOIINC Ka(beI[paMI/I.

OI_IeHKa Kady€CTBa OCBOCHHUA AMCLMIIIIMHBI BKJIIIOYACT KakK TCKYIHHﬁ KOHTpPOJIb YCIIEBACMOCTH,

TaK ¥ IPOMEKYTOUHYIO aTTECTALUIO.

PN R

[N T NS T NG T NS T NG S S e e e T = T = T S SN o)

25.
26.
27.
28.

29

OHGHO‘IHI)I@ CpeAcCTBa TCKYIICTO KOHTPOJIA YCIICBACMOCTHU:

Bomnpocs! 1utst 3amuThl 1a00paTOPHBIX PadoT
[lepeunciure ocHOBHBbIE KOMIIOHEHTHI cucteMbl MAX+PLUS I1.
OObscHUTE TOPAOK CO3JaHUS MOJIEJIM HA OCHOBAaHUH BPEMEHHBIX JUArPAMM.
OOBsicHUTE NOPSIOK CO3JJaHUS MOJIENIU B (JOPME CXEMBI.
Kakue onepaunonnsie 610ku BXOAAT B cocTaB komnuisitopa MAX+PLUS II.
Kak nmpoBepuTh NpaBUIIbHOCTE ()YHKIIMOHUPOBAHUS MOJEIH.
[TosicHuTe OCHOBHBIE OIEpALMU TP CO3JaHUH TECT BPEMEHHBIX JUarpamm.
Kak co3aate cOMBOJI MOZIETH JUISI HCIIOIB30BAHUS €€ B TpaueCKOM peaKkTope.
Kaxkue [IJIMC MoryT ncnonb3oBaThCsl pu MoAenupoBanuy B cpene MAX+PLUS
Kakyto ctpyktypy umeer VHDL onucanue 3neKTpoHHOW MoaeIun?

. Kakue xnaccel 00bexToB noguepxuaer VHDL?

. Kakue oneparops! ucnons3ytorest B VHDL onmcanusix moneneit?

. [lepeuncnure mpobIEeMHO-OPUEHTUPOBAHHBIE KOMITIOHEHTHI si3bika VHDL.

. B xako#i popme oObsBrsercs npoekt B VHDL?

. Kakoli B uMeeT onrcanne apXuTekTypsl npoekra B VHDL?

. Uro takoe 6ubanorexu npoekra? Kak o0obsBigercs koHpurypauus npoekra B VHDL?
. Kak o0bsBsiroTcst konctantsl B VHDL?

. Kak ncnions3yrorces nepemennsix B VHDL?

. Yro Takoe curnaisl B onucanusix VHDL?

Kak 3agaercs monenbHoe Bpemsa B VHDL?

. Kak opopmisercsa npoekt Ha Verilog?

. Kakoii Bun numeroT moaynu Ha s3bike Verilog?

. Kak peanusyrorcs aBTomartsl Ha si3bike Verilog?

. IlpeacraBuTh ONMCcaHne apXUTEKTYPBl aCHHXPOHHOTO D-TpurTepa.

. IlpeacraBuTh onucaHue apXUTEKTypbl CHHXPOHHOT0 D-Tpurrepa co BXxogaMu ycTaHoBKH B ‘0’

u‘l’.

IIpencraBuTh onMcaHue apXUTEKTYPbl PETUCTPA CABUTA.

[IpencraBuTh onucaHue apXUTEKTYPhl PETUCTPA CABUTA C MApaJJIEIbHOMN 3aIHChIO.

Kak o rpagy nepexozos BeimosnnuTs VHDL onmcanue nocnenoBaTenbHOCTHON CXEMBI.
OOBSICHUTH CHHTAKCHC HCIIONB30BaHUus omnepartopa Beioopa CASE B mocienoBaTeIbHOCTHBIX
CXeMax.

Kak onucaTh TakTHpOBaHHE EpEMEHHOMN MO0 (POHTY TAKTOBOI'O CUTHAIA.

7
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13.

14.
15.
16.
17.
18.

30. Kak mpoBepuTh npaBuiabHOCTh paboThl peanuzoBaHHoro Ha IIJIMC aBromaTa?

31. KakuM 006pa3oM UCTIOIB3YIOTCS OUOIMOTEUYHbIE KOMITIOHEHTHI B MPOEKTE?

32. Ot 4ero 3aBUCHUT YKCIIO BBIMOIHSAEMBIX ONEPAIIMOHHBIM YCTPOUCTBOM KOMAaH 1?7

33. Kak noBBICHTH OBICTPOJICHCTBHE OTIEPAIIMOHHOIO yCTpOcTBa?

34. 1511 4ero B ONEPAMOHHOM yCTPOHCTBE (hOPMUPYIOTCS (hiIaru COCTOSTHUS?

35. Kak obecrnieunBaeTcsi CHHXpOHU3ALUs MOCTYIJICHUS] W CYUTHIBAHUA KOMAaHJl B Ouyepelu Ko-
manx?

36. Kakyto CTpyKTypy MOKET UMETh YCTPOHCTBO YIPABICHUS O4ePEIbl0 KOMaH1?

37. Kak momxkHa ObITh coriacoBaHa paboTa o4epey KOMaH/ ¢ ONEPallMOHHBIM yCTPOHCTBOM?

dopma NpOMEKYTOUHON aTTECTALUHU 110 HACTOSAIIEH JUCLUIIIINHE — K3AMEH.
OueHoYHbIE CPEeACTBA I IPOMEXKYTOUHOU aTTECTALUU:
[IpuMepsl BOIIPOCOB K K3aMEHY 10 JUCLUIIIIMHE

Mopenu nporpaMMUpPyEMbIX YCTPOICTB U CPEJICTB YIIPABICHUSI.
MeTtobl 1 cIOCOOBI peain3aluy NpOrpaMMUPYEMBIX allapaTHBIX CPEACTB.
[IporpaMMupyemMble HHTErpajIbHbIe CXEMBI. DlleMeHTHas 6a3a.
APXUTEKTYPBI IPOTPaMMHPYEMBIX JIoTH4ecKuX nHTerpaibHbIX cxeM (IJIMC) Knaccuduxanms.
[Iporpammupyemsie norndeckue matpuilsl (IIJIM — PLA). IIporpammupyemast MaTpudHast 10TUKa
(PAL). IIporpammupyemsiii torndeckuii aBToMat (PLS). Ctpykrypa makpostueek. [TJIMC 6nounoit
CTPYKTYpBHI.
Bcerpoennbie pyHKIIMOHAIBHBIE OJIOKH: MPOIIECCOP, TAMSITh, KOHTPOJUIEP | Ip.
Matpuunsie [TJIMC ¢upmbr XILINX.
Marpuunsie [IJIUC ¢pupmer ALTERA.
Marpuunsie ITNIUC ¢pupmsr ATMEL.

. [IporpammupoBanue u pexonpurypupoanue [TJIMC. 3arpyska B [IJIUC ¢aiina konduryparmum u3

ROM. Kongurypuposanue [TJINC B ctannapre JTAG.

. SI3pIKM OnMCaHus U IPOEKTUPOBAHMS alllIapATHBIX CPEICTB.
. VHDL. Ctpyxktypa Monenu. Tunsl qanusix. Onepatopsl. [Ipo6GieMHO-0OpHeHTHPOBAHHBIE KOMITO-

HEHTHI.
Crpykrypa Verilog Mmonenu. Tumsl nanusix. Oneparopsl. [IpoGieMHO-0pHeHTHPOBAHHBIE KOMIIO-
HEHTHI.

Tunossle Mogenu GpyHKIHOHANBHBIX y3710B HAa VHDL 1 Verilog

[IporpamMmuoe o6ecnieuenue npoextupoanue Ha [IJIMC ¢pupmsr ALTERA.

ITporpammuoe obecnieuenue npoextupoanue Ha [TJIMC pupmbr XILINX.

[IporpamMmmHuoe o6ecnieuenue npoextupoBanue Ha [IJIMC pupmsr ATMEL.

IIpoexTupoBaHue IPOrpaMMHUPYEMBIX AIIIAPATHBIX CPEACTB C YUETOM TECTUPOBAHMUS.

HpHMep MPAKTUYCCKUX 3aI[aHHf/'I, BBIHOCHUMBIX Ha 3a4€T, JIA TPOBCPKU MMPAKTUICCKUX YMCHI/Iﬁ )51

HaBBIKOB CTYJICHTOB MO JIUCIUIIJINHE
1. Co3pgaiiTe 1 MPOMOJENUPYUTE CXEMY ONEPALIMOHHOTO YCTPOICTBA
2. CHopoekTupyilTe aBTOMAT YyOpPaBICHHUS OYEPEIbI0 KOMAaHJ M OINEpPallMOHHBIM

YCTPOMCTBOM

3. PaccunTaiiTe MakCUMaJIbHYI0 YacTOTy IEPEKIIOYEHHS OINEPAlMOHHOIO YCTPOM-

CTBAa U IOATBCPAUTE €€ MOACIIMPOBAHUCM.

B ¢unmane ncnonp3yercs cucremMa ¢ TPAAULIMOHHON IIKaJIOH OLIEHOK — "oTiau4Ho", "Xopomio",

" JTOBJICTBO uTenpHo", "He JOBJICTBO uTenpHo", "3aureHo", "He 3auTeHO" JaJjiee - naTHOAIIbHAS CHU-
3 3 2
CTeMa).

HpI/IMeHHeMBIC KpUTCPUHU OUCHHBAHUA IO AUCHUIIIIMHAM (B COOTBCTCTBUH C UHCTPYKTHBHBIM
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Kputepun onieHkn pe3yibTaToB
00yuyeHus1 M0 TUCHUILINHE

«OTIIMYHOY/
«3a4TEHO
(oTIIM4HO)»/
«3a4TEHOY

BrictaBnsercs oOydaroniemycsi, 0OHapyKHMBILIEMY BCECTOPOHHEE, CUCTEMAaTHUECKOE U
1yOOKOe 3HaHWE MaTepuaioB U3YYEeHHON AUCHUILINHBI, YMEHHUE CBOOOIHO BBIMOIHSITD
3a/1aHKs, IIPENYCMOTPEHHBIEC IIPOIPAMMOM, YCBOUBILIUN OCHOBHYIO M 3HAKOMBIM C J10-
MTOJIHUTEJILHON JIUTEPATypPOr, PEKOMEHIOBAaHHON paboyveil mporpaMMoi JUCITUTIINHBI,
NPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHHUHU, U3JIOKEHUH U UCIIOIb30BaHUU
MaTepuaioB U3YyYECHHOW IUCIMILIMHBL, O€3ylNpeyHO OTBETHUBILIEMY HE TOJIBKO Ha BO-
npocel Omiera, HO U Ha JOIMOJIHUTEIbHBIE BOMPOCH B paMKax paboyeil mporpammbl
JUCUUILIMHBI, TPaBUIBHO BBINOJIHUBIIEMY IIpaKkTU4YecKoe 3aaanue. OLeHKa M0 TUCLH-
IUITMHE BBICTABIIAIOTCS 00YyYaroeMycsi C Y4ETOM pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS.
Komnerenmuu, 3akperi€éHHble 3a TUCHUIUIMHON, c(hOPMUPOBAHBI Ha YPOBHE — «3Ta-
JIOHHBII.

«XOpOoIIo»/
«3a4TECHO
(xopor1o)»/
«3a4TECHO»

BrictaBnsercs oOyuaromiemycs, 0OHapyKUBIIEMY MOJHOE 3HAHHWE MaTepuaia U3y4yeH-
HOW JMCUUIUIMHBI, YCIIEIIHO BBINOJHAOMIEMY IPEAYCMOTPEHHBIC 3a1aHUs, YCBOUBIIIE-
My OCHOBHYIO JIUTEPaTypy, PEKOMEHIOBAHHYIO pabouell MporpaMMoil JAUCHUILINHBL
MOKAa3aBUIEMY CUCTEMATUUYECKUN XapaKTep 3HAHUM 0 JUCLMIUIMHE, OTBETUBIIEMY HA
BCE BOIPOCHI OWJIETa, MPABUIBHO BBIMOJIHUBIIUN MPAKTUYECKOE 3aJaHHE, HO JOIYy-
CTUBIIUNA TIPU 3TOM HENMPUHIUIHATbHBIE OMUOKH. OLIEHKA M0 TUCIUIUINHE BHICTABIIS-
10TCs 00y4aroIeMycst ¢ y4€TOM pe3yJIbTaTOB TEKYIIEro KOHTPOJISL.

KomnieTeHmum, 3akperuiéHHbIe 32 JUCHUIUTHHON, C()OPMUPOBAHBI Ha YPOBHE — «IIPO-
JIBUHYTBIN.

«yZIOBIIETBO-
PUTEIIBHO»/
«3a4YTEHO
(ynoBneTBo-
PHUTENBHO)»/
«3aUTEHO»

BricTaBnsiercs oOydaromeMycsi, 0OHapy>KUBLIEMY 3HaHHWE MaTepuasia U3y4eHHOH Jauc-
LUIUIUHBI B 00beMe, HEOOX0IMMOM ISl JaibHeHei yueosl u npeacrosieil paboTsl
10 NMpoQeccuu, CIPaBIISIONIEMYCSl C BBIIIOJHEHUEM 33JaHUN, 3HAKOMOMY C OCHOBHOM
JUTEPaTypOi, peKOMEHA0BAaHHON paboyeil mporpaMMol TUCUUIUIMHBEL, TOMYCTUBILIEMY
MOTPEIIHOCTh B OTBETE Ha TEOPETUUYECKUE BOMPOCH W/WIIM MPH BBINOJIHEHUU HPAKTHU-
YeCKUX 3a/laHuil, HO o0jajarouieMy HEOOXOIUMBIMU 3HAHUSMM Ul UX YCTpaHEHUs
M0Jl PYKOBOJICTBOM IIperojaBaressi, J1M00 HENpaBWIbHO BBIOJHUBLIEMY MpaKTHYe-
CKO€ 3aJJaHKe, HO 110 YKa3aHUIO IIPENoAaBaTesis BBIIOIHUBIIEMY JPYTHE IPAKTHUYECKHE
3a/laHus U3 TOTO K€ pa3Jiena JUCIUIUINHBI.

Komnerennuu, 3akpen€HHble 3a TUCLUILTMHON, c(hOPMUPOBAHBI HA YPOBHE — «I10PO-
TOBBINY.

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

BricTaBnsiercs obydaromemMycsi, 0OHapyKUBILIEMY CEephe3HbIE MPOOENBI B 3HAHUSIX OC-
HOBHOI'O MaTcpualia I/I3y‘-IeHHOI71 JUCHUIIIMHBI, IOOMYCTHUBIIEMY IPHUHOUIIUAJIBHBIC
OIIMOKY B BBIMIOJIHEHUH 33/IaHUI, HE OTBETHUBIIIEMY Ha BCE BOIMPOCHI OHMIIeTa U JOMOJ-
HUTCJIBHBIC BOIIPOCHI U HEMPABUJIIBHO BBIIIOJTHUBIIEMY MPAKTHYCCKOC 3aJaHUC (Henpa-
BUJIbHOE BBINIOJIHEHUE TOJIBKO MPAKTUUECKOrO 3aJlaHUs HE SBISIETCS OAHO3HAYHOU
MIPUYHHON JIJIs1 BBICTABJICHUSI OLICHKH «HEYIOBJIETBOPUTENIHLHOY). Kak mpaBuio, omeHka
«HEYJOBIETBOPUTEIHHO CTABUTCS CTYACHTAaM, KOTOPbIE HE MOTYT MPOJOJDKUTE 00yUe-
HUE TI0 00pa3oBaTebHON MporpaMMe 0€3 JOTOTHUTENBHBIX 3aHATHN TTO COOTBETCTBY-
foreit nucnuruinae. OLeHKa Mo TUCIUIUIMHE BBICTABIISIOTCS 00YYaromeMycs ¢ y4éToM
pPe3yJIbTaTOB TEKYIIETO KOHTPOJIS.

KomneTeHIiu Ha ypoOBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIE 33 TUCIUILTNHON, HEe cHOpMHU-
POBAaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHbI
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YuyeOHoe 1 yueOHO-12a00paTOpHOE 000PYyI0BaAHNE

Jlist ipoBe/ieHUs JTeKIMOHHBIX 3aHATHI UCIIOJIb3YyeTCsl yueOHas ay JUTOPHs AJisl TPOBEICHUS
3aHSITHIA CEMHUHAPCKOTO THIA, TPYIMIIOBBIX U HHIUBUIYAIbHBIX KOHCYJIbTAIIUH, TEKYIIIETO KOHTPOJIS U
MIPOMEXYTOUYHOM aTTecTallid, OCHAIEHHAs CIEeHHATU3UPOBAHHON MeOelblo; JOCKOM ayIuTOPHOI;
JEMOHCTPAIIMOHHBIM O0OPYIOBaHHEM: TEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); IMEPEHOCHBIM
(cTarmoHApHBIM) TIPOEKTOPOM.

Jlisl mpoBeeHNs 3aHATHIA J1a00PATOPHOIr0 THMA UCIIONIB3YETCS yueOHasi ay JUTOPUS JUIs Jia-
O0paTopHbIX PadOT, BBHIMIOIHAEMBIX B KOMIIBIOTEPHOM KJIacce, OCHAIIEHHAs CHEIHAIM3UPOBAHHON Me-
0eIbI0; JIOCKOM ayJIUTOPHOM, MEPCOHATBLHBIMH KOMITHIOTEPAMH, CBS3aHHBIMU JIOKATHHOW BBIYHCITH-
TEJIBHOU CEeThIO C MmojakIoueHueM k cetu Mutepuer u nocrynom B OUOC dununana, ycTaHOBICHHbII
CAIIP npoextupoBanus u Mmoaenuposanus Ha [IJINC.

Jl1si caMoCTOATEILHOM PadoThl 00YYAIOIIMXCS 110 TUCIUIUIMHE HCIONB3YETCsl MOMEIIEHUE
IUISL CAMOCTOSITENTFHON paboThl 00YYaOIINXCs, OCHALICHHOE CHEIHATH3UPOBAHHON MeOebI0; TOCKOH
ayJIMTOPHOM; MEepPCOHATbHBIM KOMIIBIOTEPAMH C MOJAKIIOUYEHHUEM K ceTH VHTepHeT W JOCTymoM B
SUOC ¢punmana.

IIporpammuoe obecnevyenue

[Tpu mpoBeeHNH JTCKIIMOHHBIX 3aHITHN MTPElyCMAaTPUBASTCS MCIOIb30BaHUe akeTa Microsoft
Office (cuctema i1 TOATOTOBKHU U MTPOBeACHUS npe3eHTanuid Microsoft Power Point).

[Ipu mpoBeneHnH 1TaOOPATOPHBIX PAOOT CTYJIECHTAMH TPEIyCMATPUBACTCS HCIIOIh30BAHUE
CAIIP ALTERA MAXII+ PLUS u TekcroBoro penakropa Microsoft Word s odopmiaeHust OT4ETOB.

8. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O TPOIECCA AJI51 JINLL
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbSA U UHBAJIMIOB

B X0J¢€ pain3al JUCHUINIMHBI UCIIOJB3YIOTCA CICAYIONIUE JOIMOJTHUTCIIBHBIC METOAbI O6y-
YCHUS, TCKYLIECTO KOHTPOJIAA YCIICBACMOCTH U HpOMe)KyTO‘-IHOI\/'I aTTeCTallnuu 06yqa101u14xc;1 B 3aBHUCH-
MOCTHU OT UX UHAUBUAYAJIBHBIX OCOOCHHOCTEH:

JJIS CJIENbIX U CJIA00BHASIIHX:

- TeKIIUH 0OPMIISIIOTCS B BUJE ANEKTPOHHOTO JOKYMEHTA, JOCTYIMHOTO C TTOMOIIbIO KOMITbIO-
Tepa co CIeNUATN3NPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- MUCbMEHHBIE 3aJ]aHUs BBIMOIHIIOTCS HA KOMIBIOTEPE CO CIEUATH3UPOBAHHBIM MPOTpaMM-
HBIM 00€CIIEYCHUEM, UIIH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIMBUYalbHOE paBHOMEpHOE ocBelleHue He MeHee 300 mrokc;

- JUIS BBIIOJTHCHUS 3aJIaHUS TTPH HEOOXOJIMMOCTH TPEIOCTABISACTCS YBEIUIHBAIOIIECE YCTPOH-
CTBO; BO3MOXHO TaK)Ke MCIIOIh30BaHHE COOCTBEHHBIX YBEINYMBAIOIINX YCTPOUCTB;

- MACbMEHHBIC 3aJITaHUsT OPOPMIISFOTCS YBEITMYCHHBIM MIPH(PTOM;

- 324€T MPOBOJIUTCS B YCTHOHM (pOpME HITH BBHIMOTHSIETCS B MUCbMEHHOM (popMe Ha KOMIIBIOTEPE.

JJIA TJIYXHX M CJIa00C/IbIIIAIIMNX:

- IeKIUU OPOPMIISIFOTCSI B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

- MIACbMEHHBIC 3aJIaHUS BBITOTHIIOTCS Ha KOMITBIOTEPE B IMMCBMEHHOH (hopMe;

- 3a4éT POBOAUTCSA B MUCHMEHHOW (popMe Ha KOMIBIOTEPE; BO3MOXKHO IMpOBeeHUE B (hopMe
TECTUPOBAHUSI.

JJIs1 JIMIL ¢ HAPYIIEHUsIMU OMOPHO-IBUIATEJILHOTO annapara:

- JIGKITUH O(OPMIISIFOTCS. B BUJIC JIEKTPOHHOTO JJOKYMEHTA, JJOCTYITHOTO C TIOMOIIBIO KOMIThFO-
Tepa CO CIEIUATH3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- TUCHMEHHBIC 33/IaHMs BBITIOJHSIOTCS Ha KOMITBIOTEPE CO CIEIHUATM3UPOBAHHBIM MPOTPAMM-
HBIM 00CCIICUCHHEM;
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- 3a4€T MPOBOAMTCS B YCTHOM (hOpME MIIM BBIMIOJHSAETCS B MUCbMEHHOH (popMe Ha KOMITbIOTE-
pe;

- HCTIONIB3YETCs CeluabHas yueOHas aynuropus st mur ¢ JIOB3 — ayn. 106 rmaBHOrO yueo-
Horo kopiryca o ajapecy 214013, r. CMoneHck, DHepreTuueckuid np-a, A.1, 31aHue SHepreTud4ecKoro
MHCTUTYTA (OCHOBHOM KOPIIYC).

[Tpu HEe0OXOIUMOCTH IMPEyCMaTPUBACTCS YBEIMUECHUE BPEMEHH JIs TOJTOTOBKH OTBETA.

[Tponienypa mpoBeneHHs MPOMEKYTOUYHON aTTECTAMH JUIsl OOYyYaIOIIMXCS YCTAaHABIMBACTCS C
y4€TOM MX MHJMBUIYaJbHBIX MCUXO(U3HUECKUX ocoOeHHOcTel. [IpoMexyTouHas artectaius MOXKET
MIPOBOAMTHCS B HECKOJBKO 3TAIOB.

[Ipy mnpoBeneHHWH MpPOUEAYPHl OICHUBAHMS PE3yJAbTaTOB OOYYEHHs MpeayCMaTpuBaeTCs
WCIOJIb30BAaHUE TEXHUYECKUX CPENICTB, HEOOXOAMMBIX B CBSI3U C MHIUBUAYATHHBIMH OCOOCHHOCTSIMU
oOyyarommuxcsi. DTH CpelICTBA MOTYT OBITh IPENOCTaBIEHBI (PUIMATIOM, WM MOTYT HCIOJIb30BaThbCA
COOCTBEHHBIEC TEXHHUYECKUE CPEICTBA.

[TpoBenenue mponeaypbl OLEHUBAHUS PE3YIbTaTOB OOYUYEHHS JOMYCKAETCS ¢ UCTIOIb30BAHHEM
IMCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHA.

ObecnieunBaeTcss AOCTYN K UH(POPMAIMOHHBIM U OubJIMorpaguyecKuM pecypcaM B CeTH
HuTepHer 1t KaXKA0ro o0yvaromerocs B popMax, aganTupOBaHHBIX K OTPAHUYCHUSM UX 3JJ0OPOBbS U
BOCHPUATUS HH(DOPMALIUU:

AJISL CJIeNbIX M CJIAa00BHASIIINX:

- B Ie4aTHOM (hopMe YBETUYCHHBIM IIPUPTOM;

- B (hopme 31EKTPOHHOTO TOKYMEHTA;

- B popme ayauodpaiina.

AJISl TJIYXHX U €J1200CbIIIAIINX:

- B IeyaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

AJs1 00y4aIOIIUXCS ¢ HAPYIIEHUSIMU OMOPHO-IBUIATEJILHOI0 annapara:

- B Ie4atHou Gopwme;

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayauodaiina.
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9. VYEBHO-METOJIAYECKOE U HTH®OPMAIIMOHHOE OBECITEYEHUE
TACIHATITAHBI

OcHoBHas JuTepartypa.

1. Ilyxansckmii I'.1., HoBocenbuepa T.5. IIpoekTupoBanue mudpoBbIX yCTPOHCTB: YueOHOE
nocobue. - CII6.: UzmarensctBo "Jlamp", 2012. - 869 c. B 3BC «Jlaub». Pexxum pocryma:
http://e.lanbook.com/view/book/68474/

2. bepuyn 10.B. f3pik onucanus 3nmekTpoHHO# anmapatypsl VHDL: yue6. mocobue - M.JK
M3p-so MI'TY um H.D. baymana, 2010. - 61. B OBbC «Jlamb». Pexum noctyna:
http://e.lanbook.com/books/element.php?pll 1d=52394/

3. Tlonskos A.K. f3eiku VHDL n VERILOG B npoektupoBanuy mudpoBOi anmaparypsl Ha
[TIJINC: yaebnoe nocodue / A.K. [TomsikoB. — M.: U3garensckmii jom MOU, 2012. — 220 c.

4. llomsaukoB A.B., TuxonoB B.A. IlporpaMmmupyembie amnmapaTHblE  CpPEICTBA.
Mertoanyeckre ykazaHusi K jabopatopHsiM paboram. - Cmonenck: PUO ¢unmana TOYIIBO "MDU
(TY)" B 1. C™monencke, 2008 . - 16 c.

JononHuTenpHas TuTEpaTypa.

1. ConobeB B.B. OcHOBEHI si3bIKa IPOEKTUPOBaHUs ITUGPOBOH ammapaTypsl Verilog. — M.:
[Nopsiuas nunusa — Tenexkom, 2014. — 206 c.

2. TI'pymBuuxwuii, Poctucnas Uropesuu. IlpoekTupoBanue cucteM Ha MUKPOCXEMaXx ¢
nporpammupyemoit crpykrypoii / P. W. I'pymBunkwuii, A. X. Mypcaes, E. I1. YrpromoB .— 2-e u3.,
[nom. u mepepad.] .— CII6. : BXB-IletepOypr, 2006 .— 736 c. : .

3. VYrpromos, Erenntii [TaBnoBuu. [{udpoBas cxeMoTexHHKA : y4eO. mocoOue s By30B 110
Harnp. 230100 "MudopmaTrka u BeruucnutensHast rexuuka" / E. I1. YrpromoB .— / 3-e u3n. — CIIO. :
BXB-Ilerepoypr, 2010 .— 797 c. :

4. CuHXpOHH3aLMs B TEJIEKOMMYHUKALIMOHHBIX CUCTEMaX. AHAJIN3 NHKEHEPHBIX PEIICHUN. —
M.: Oko-Tpenas, 2003(7). — 272 c. (2 wr)
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CnHcok aBTOPCKMX MeTOAMYeCKHX Pa3padoToK.
Metoauueckoe obecriedeHre Mo AUCUUIIINHE « TeXHONOrus MpOeKTUPOBAaHUSI YCTPOMCTB Ha
IIPOrpaMMHUPYEMOH JIOTUKE» BKIIIOUACT TAaKXKe CIIEeTYIOIUe aBTOPCKUE pa3pabOTKHU:
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yKa3aHus K JabopaTopHbiM paboTtam. - CmoinieHck: PMO ¢unmnana TOYIIBO "M3U (TY)" B T.
Cwmorencke, 2008 1. - 16 c.
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— KOMIUIEKT JISKIMH B (hopMaTe MyIbTUMEIUNHBIX TPE3CHTAIIHN;
Y4eOHO-MeTOAMUECKHE MaTepUalbl pa3MeIleHbl Ha pecypcax Kadeapsl.
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