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1. HEJIA U 3AJAYU OCBOEHUSA JUCIHUIIJIMHBI

Lesbi0 OCBOEHHS] AWUCHMILIMHBI SBISIETCS TOATOTOBKAa OOYYArOMIMXCS K PEIICHUIO 337134
npodeccnoHanbHOM JesTeIbHOCTH B 00JaCTH MPUMEHEHHUS IPOrpaMMUpPYEMOii JTOTMKU IO HampaBJie-
Huto noarotoBku 09.03.01 «MHpopMaThka W BBIUUCIHTETbHAS TEXHUKa» (MPOPWIH MOATOTOBKH:
«BpruucnurenbHble MaIIMHBI, KOMIUIEKCHI, CHCTEMbl M CETHU») MOCPEICTBOM OOECIEeUeHUs! ITAroB
¢dbopmupoBanus KoMreTeHIHi, npeaycMorpeHHbIX @I'OC U yCcTaHOBIEHHBIX MPOTrpaMMoOi OakalaBpH-
aTa Ha OCHOBE IPO(ECCHOHATBHBIX CTAHAAPTOB, B YACTH IPEICTABICHHBIX HUXKE 3HAHUN, YMEHUU U
HAaBbIKOB.

3agauu QMCUMIVIMHBI. W3Y4YUTh NMOHSITUWHBIN anmapar AMCLUMILIIMHBI, OCHOBHBIE TEOpETHYE-
CKHE TOJIOKEHHUS U METOJIbl UCIOJIb30BAaHUS IIPOrPaMMUPYEMON JIOTUKHU JUIsl pealu3alun o0paboTKu
JAHHBIX U YNPaBICHUS, O3HAKOMHUTHh OOYYaIOLIMXCA C COBPEMEHHBIMHM pa3padOTaHHBIMM JJISi HUX
CAIIP, oco6eHHOCTSMU NMPOEKTUPOBAHMSI BEICOKO3(D(PEKTUBHBIX anmapaTHbIX CPEACTB pUema, nepe-
nagu 1 00paboTku nHpopMaIuu, chopMUPOBATh YMEHHS U MIPUBUTH HABBIKUA MTPUMEHEHHS TEOpETHYE-
CKUX 3HaHUH /71 pelieHus Npo(ecCHOHaNbHBIX 33/1ay, TAKUX KaK MOJIEIMPOBAaHUE U pa3paboTKa CXeM
Ha ocHoBe [IJIMC, BcTpanBaHue UX B IPOrpaMMHO allllapaTHBIE CPENCTBA U CUCTEMBI.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucunnnmna « TeXHOmorus nMpoeKTUPOBAHUS YCTPOUCTB HA MTPOTPAMMUPYEMOM JIOTHKE» OTHO-
CHUTCSI K 4acTH, pOpMHUpPYyEMOii ydacTHUKaMU 00pa30BaTebHbIX OTHOIICHUH.
Jnst u3ydenusi TaHHOW JUCIUIUIMHBI HEOOXOIUMBI 3HaHUSI, YMEHUS U HaBBIKU, (OPMHUpPYyEMbIE
MPEIIeCTBYIOMMMHU AUCIUIIMHAME B TpaeKTopuu ¢popmupoBanus kommnereHuu [1K-5:
e DJIEKTPOHMKA;
o (CXeMOTEXHHKA;
e  MukponpoueccopHble CUCTEMBI;

JlanHOM AUCUMIIIMHA SIBJISETCS 3aBEpIIAIOIIEl B paMKax TpaekTopuu ¢popmupoBanus [1K-5:
e MonenupoBaHue.

Taxoke qUCHUIIINHA SBIsETCS (PYHIAMEHTOM I CleAyromuX npaktuk u ' NA:
e [IpenauniuomHa npakTUKa
e [loaroToBka K 3aIMTe U 3alIUTa BRITYCKHOW KBATU(MUKAITMOHHONW PabOTHI.

3. TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoeHMe TUCHUIUIMHBI HalpaBieHo Ha (JOPMHUPOBAHKE 3JIEMEHTOB CIIEIYIONINX KOMIETEHIIHH
B cooTBeTcTBUU ¢ ®PI'OC BO n OII BO no nanHOMy HanpaBieHHIO OATOTOBKU:

Ilepedyens nuIaHNpyeMbIX pPe3yJIbTATOB 00y4YCHHS MO0 IUCHUIINHE (MOAYJII0), COOTHECEH-
HBIX C HHAMKATOPAMH JOCTUKEHHS] KOMIIeTeHIIUMH

Komnerennus NHauKkaTopbl JOCTHKEHUS KOM- Pe3yabTarnl 00yueHus
neTeHIHi
ITK-5. Crocoben | I1K-5.1 Criocoben paspabaTbiBaTh | 3HaeT:
pa3pabaTbIBaTh U | DJIEMEHTHI M CXEMBI allllapaTHOW pe- | - MPUHLMIIBI IOCTPOCHUS JJIEKTpUYE-
HAcCTpauBaTh  TUIIO- | aJIM3aLlUU AJITOPUTMOB. CKHX CXEM,;
BBIC  DJIEKTPOHHBIC - (uzuyeckre U 3JIEKTPUYECKUE MO-
CXEMBI, CXEMOTEXHHU- JI€JIM OCHOBHBIX DJIEKTPUYECKHUX CXEM;
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KOMHeTeHHI/IH I/IH)II/IKaTOPBI JOCTHKCHUA KOM- Pe3yJILTaT]>I oﬁyqe}mﬂ

neTreHuui

YecKUe Y3JIbl, arma-
paTHOE M TPOrpamMm-
HOe oOecIieyeHHue CH-
CTEM Ha OCHOBE MHK-
pOIIPOIIECCOPOB

- OCHOBBI MPUHIIMIIOB CKBO3HOTO IPO-
CKTHPOBAHHSI.

- o0mmmii MapmipyT mporecca MpoeK-
TUPOBAHMSI, METOJIbI U ATAIlbl MPOCK-
TUPOBAHUS

Ymeer:

- paboTaTh C TEXHHUYECKOU OKYMEH-
TalHEeH.

- HCIONB30BaTh (PYHKIMOHAIbHBIC
BO3MOYKHOCTH M CIIOCOOBI NPHMEHE-
HUS TPOTPAMMHBIX MAKETOB CHUCTEM
ABTOMATH3MPOBAHHOTO  MPOEKTUPO-
BaHUs

Bianeer:

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

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

- TpHUEeMaMH HCCIICJOBaHUS pPabOThI
CXEM W Yy3JIOB Ha Pa3IUUHYyI0 Harpys-
Ky U HM3MEpPEHHEM BPEMEHHBIX Mapa-
METPOB pPaldOTHI.

I1K-5.2 Pa3pabatbiBaeT noBeeHYe-
CKOE OIMCaHNe MOJIENIEH anmnapar-
HBIX CPEJICTB Ha OCHOBE IPOrpam-
MHpPYEMOMU JIOTUKH

3HaerT:

- MPUHIMIBI CKBO3HOTO TPOCKTUPO-
BaHUs YCTPOMCTB allllapaTHO peaiu-
3YIOIIUX aJTOPUTMBI,

- S3BIKM IIOBEJACHYCCKOrO OIMHCAHUS
U(POBBIX KOMIIOHEHTOB W JIOTHYE-
ckux ¢ynkiuii VHDL u Verilog.
VYmMmeer:

- HCIOJIb30BaTh CHUCTEMBI aBTOMAaTH-
3UPOBAHHOTO TPOEKTHPOBAHUS C HC-
nons3oBanueM 1TJIUC;

- MPOBOJUTH OITMCAHHE aIllapaTHBIX
CPE/ICTB Ha MOBEIEHYECKOM S3BIKE.
Bnaneer:

- HaBBIKaMU Pa3pabOTKH armapaTHBIX
CPEJICTB C MCTOJIB30BaHUEM BBICOKO-
YPOBHEBBIX SI3BIKOB MTPOCKTHPOBAHHE
¥ MOJICITMPOBAHMS aIITaPATHBIX
CPEJCTB.
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4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

CTpyKTypa AMCUMILIMHBI:

Cenecrp 8 Hroro 3a kype
£ sacos EVS . Kad | Cem
Beero | Komraxt | Jlek | Jla6 | Ip | KPIT | CP | Kowrpoas | Beero AL

Ne Hiexe Koutho X 4acoB 5
Hue OHIPOIE " Reero [ Kowraxr | Jlek | Jla6 | Ip | KPIL | CI Kontpouh

Hezens | Kontpoms

S

TexHonorus
b1.B./1B.02.0 TPOCKTHPO- Oxs, PI'P 180 16 8 4 4 155 9 5 ks, PP 180 16 8 4 4 155 9 5 15 8
2 o

@

yemoii
noriKe

OBO3HAYEHMUS:

Buabl npoMexyTOYHOM aTTecTAMU (BUIAbI KOHTPOJIA):
DK3 - SK3aMEH;

3a0 - 3a4eT ¢ OLIEHKOI;

3a — 3auer.

Buasi pador:

KoHTaKT. — KOHTaKTHAst paboTa 00YJarOIIMXCs C MPENO01aBaTeIIeM;
JIex. — NEeKIIMOHHBIE 3aHSTHS,

Jla6.— mabopaTtopHbie pabOTHI;

[Ip. — npakTUyeCKUe 3aHATHUS;

KPII — kypcoBas paboTa (KypcoBO¥ IPOEKT);

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

CP — camocTosTenbHas paboTa CTyI€HTOB;

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

CoaepxaHue TMCUMILINHBI:

Ne HaunmenoBaHue BUIOB 3aHATHIL U TEMATHUK, COACPKAHUC

1 | JlekunoHHbIE 3aHATHUS, KOJIMUYECTBO - 4 10 2 yaca:

1.1. Ilporpammupyemsie norudeckue cxembl. CPLD. FPGA.

1.3. S3eixkrr HDL. VHDL. Verilog.

1.9. MoaenupoBaHue yCTpONUCTB U CUCTEM.

1.10. IlepcnekTHBHBIE HAITPABICHMSI Pa3BUTHS U HCIIOJIb30BaHUE IPOrPAMMUPYEMOM JIOTHKH.

2 | JIabopatopHbIie pabOTHI, KOJIMYECTBO - 2 110 2 Jaca.
2.1 IIpoexkTupoBanue HUPPOBHIX ABTOMATOB
2.2. OnepalimOHHOE YCTPOWCTRBO..

3 | [IpakTHueckue 3aHATHS, KOJMUYECTBO - 2 1O 2 Yyaca
3.1. OcHoBBI cuHTaKcuca u npumeHenust VHDL
3.2. Peanu3zanusi pyHKIIMOHAIBHBIX y3710B Ha ocHoBe VHDL.

4 | PacuetrHo-rpaduueckas padboTa.
[TpoexT ycTpoiicTBa yIpaBIeHUs IO WHAWBUAIYATBHOMY 33/IaHUIO.

5 | CamocrosiTenbHas paboTa CTyIEHTOB:

5.1. IloxroroBka k 3amure 1a60paTOPHBIX PadoOT.

5.2. [ToaroToBKa ¢ MPaKTHUECKUM 3aHSITHSIM.

5.2. CaMOCTOSTETFHOE U3YUCHHE TEOPETHICCKIX MATEPHUAJIOB 10 CIICAYIOIIUM BOTIPOCAM.
Copemennnie [TJIMC npousBoacta kommanuii Altera, Xilinx, Actel, Atmel, Lattice.
bubnuorexu nu moxynu VHDL.

bubmorexu u momynu Verilog.

Cucrema npoektrpoBanus Quartus dpupmer Altera..

CrtpykTrypa, coctaB u BosmoxxHocT CAIIP Foundation ISE ¢pupmsr Xilinx
Bcerpoennsie B [TJIMC nponieccopsil.

Monenuposanue IIJINC co BCTpoeHHBIMU IPOLIECCOPAMH.

5
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Texkymuii KOHTPOJIb:
- MPOBEPKa KOHCTIEKTOB JICKIIUH U JIOMOJHUTEIBHBIX TEOPETUICCKUX MATEPUAIIOB;
- IPOBEpPKa OTYETOB MO JTA00OPATOPHBIM paboTam;

- 3aIUTa JJaOOpaTOPHBIX padoT.
Pe3ynbraThl TEKyliero KOHTPOJS (UKCHUPYIOTCA C HCIOJIB30BAaHHEM TpPeXOalIbHONH CHCTEMBI
(0, 1, 2) mpu npoBenCHUH KOHTPOJIBHBIX HENENb M0 TpaduKy (uinana B TCYCHUE CEMECTpa, a TaKKe
YUUTBIBAIOTCS TPEMOAAaBaTEeIeM MPU OCYLIECTBICHUM MPOMEXKYTOYHOW aTTECTallud IO HACTOAIICH
JTMCIUTUINHE.

5. OBPA3BOBATEJIBHBIE TEXHOJIOT A

Ta6Jmua - O6p330BaTeJ'IBHBIe TEXHOJIOTHUH, UCITIOJIb3YEMBbIC IIPU PCAJIU3al[UU PA3JINYHBIX BUIOB yqe6—
HBIX 3aHSITUM II0 JUCIUILINHE

No

/o

Bunbl yueOHBIX 3aHATHI

O6paSOBaTeJ'IBHBIe TCXHOJIOI'MH

1

Jlexuun

Knaccuueckas (TpaauninonHas, iHGOpMaIIMOHHAS) JICKIIUS.
WuTepakTrBHAs JIeKIHs (JICKIUSA-BU3YJIA3AIIHS).
WNHTtepakTuBHas aeKuus (MpoOaeMHast JISKIIHS ).

Jlexmusi, cOCTaBIIEHHAsl HA OCHOBE PE3yJIbTATOB HAYYHBIX HCCIIE-
JIOBaHUH, B TOM YHCJIE C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH
po(heCCHOHANTLHOM JICATEILHOCTH BBITYCKHUKOB U IOTPEOHO-
cTeil paboTonaTenen.

NuauBuayanbHbIC ¥ TPYIIOBBIC KOHCYJIBTAIMH 110 TUCITUTUTHHE.

JlaGopaTtopHnast pabota

TexHosorust BBIIOJHEHUS] JTAOOPATOPHBIX 3aJaHUN HHIUBUIY-
QJIBHO.

Texnonorust mpo6aeMHOro 0OyueHHs Ha OCHOBE aHAIN3a Pe3yJib-
TaTOB JIA0OPAaTOPHOM PadOThI: MHAMBUYATIBHBIN OMpoc, Mpea-
CTaBJICHHUE CTYJIEHTOM PE3yJIbTaTOB JJAOOpaTOpPHO pabOTHI B
dopme oTuera.

[IpakTueckue 3aHATUS

['pynmoBele 3aHATHS C IPUBICYCHUEM HHTEPAKTUBHBIX METOIUK.
TexHonorust TpymmnoBoro pazdopa U BHIMOTHEHHUS MPUMEPHBIX
3a/1a4 € MOCIEAYIOIEeH peain3aeil MHIANBUAYAJIbHOTO 3a1aHUSI.
TexHonorust 0OCYXACHUS UHIUBUIYATbHO MOJYYCHHBIX Pe3yIib-
TaToB ¢ (POPMHUPOBAHUEM OIIEHOYHOTO 3aKJIFOUCHUS
[IpencraBieHune pe3ynbTaToOB 3aHATHS B (OpME MPOTOKOJIA BBI-
MMOJTHEHHBIX 3aJaHUMH.

Pacuetno-rpadudeckas pa-
oora

TexHomnorust 006CyXIeHU WHAUBUIYATIbHO MOJTYYEHHBIX pE3yJib-
TaTOB € (HOPMHUPOBAHHEM OLIEHOYHOTO 3aKTIOUEHUS
[Tpencrasnenue pezynbratoB PI'P B hopme oTuera.

CamocrosrenbHas pabora
CTYJIEHTOB (BHEayIUTOpHAas)

HNupopMainoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH (JOCTYyH K
OUOC ¢dummana, x ObC dunmana, goctyn Kk uHGOPMAIMOHHO-
METOIUYECKUM MaTepHaliaM Mo JTUCITUILINHE).

KoHTpoib (mpoMexyTouHast
aTTeCcTaIus: YK3aMeH)

OtBer 1o OmIIeTy.
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6. OLEHOUHBIE MATEPHAJIBI J1/Isl TEKYLIETO KOHTPOJISL U
IMMPOMEKYTOYHOI ATTECTALIAY — JIUIA OLIEHKU KAYECTBA OCBOEHUSA
JTACIHATITAHBI

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

Tenu paboToarenei, MpenogaBaTey MociIe yOMUX JUCIUILIINH, 3aBeaytommue kadeapamu.

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

TaK U IPOMEXYTOUHYIO aTTECTALUIO.

RRoOoo~NoOR~wNOE

25.
26.
27.
28.

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

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

6.1. OueHounble CpeacTrBa TEKYLIECro KOHTPOJIsSA yCIIEBAEMOCTH .

Bomnpocs! 1u1st 3amuTel 1a00paTOPHBIX PadoT
[Tepeunciure ocHOBHBIC KOMITOHEHTHI cucteMbl MAX+PLUS II.
OOBsicHUTE TIOPSIIOK CO3JJaHUS MOJIENIM HA OCHOBAaHMH BPEMEHHBIX THATrPAMM.
OOBsicHUTE NOPSIOK CO3JJaHUS MOJIENIU B (JOPME CXEMBI.
Kakwue onepannonnbie 6J10kH BXOIAT B coctaB Kommuisitopa MAX+PLUS 1.
Kak nmpoBepuTh NpaBUIIbHOCTh ()YHKIIMOHUPOBAHUS MOJEIIH.
[TosicHuTe OCHOBHBIE OIIEPAIIUH IIPH CO3TAHUHU TECT BPEMEHHBIX IUATPaMM.
Kak co3aate cOMBOJI MOZEIH JUIs UCIIOIb30BAHUS €€ B TpapUueCKOM peJaKTope.
Kakue I[IJIMC moryT ucnonb3oBathes npu Moaenuposanuu B cpene MAX+PLUS
Kakyro ctpykrypy umeer VHDL onucanue 3nekTpoHHONH Moaenun?
Kakwne kmaccer 00bexTOB ogaepxusaetr VHDL?
Kakue oneparops! ucnonb3ytorces B VHDL onucanusax moaneneit?
[lepeuncnure npobIeMHO-OPUEHTUPOBAHHbBIE KOMITIOHEHTHI si3bika VHDL.
B kakoit popme oObsiBisercs npoekt B VHDL?
Kakoii Bu1 mMeeT onucanne apXxuTekTypsl npoekta B VHDL?
UYro takoe 6ubaroTexu npoekra? Kak o0bsaBnserca koHpurypamus npoexra B VHDL?
Kak o0wsBistiroTcs koHcTanTel B VHDL?
Kak ncnons3yrorces nepemennbix B VHDL?
Uro takoe curHaisl B onucanusx VHDL?
Kak 3agaercs monensHoe Bpemst B VHDL?
Kak odopminsiercs mpoekt Ha Verilog?
Kaxkoii Bua umeroT Moy i Ha si3bike Verilog?
Kak peanusyrorcs aBToMaThl Ha si3b1ke Verilog?
[IpencraBuTh onucaHue apXUTEKTypbl aCHHXpOHHOTO D-Tpurrepa.
[IpencraBuTh onucaHue apXUTEKTypbl CHHXpPOHHOTO D-Tpurrepa co Bxogamu ycTaHoOBKU B ‘0’
u‘l’.
[IpencraBuTh ONMMCaHWe apXUTEKTYPHI PETHCTPA CABHTA.
[IpencraBuTh onucaHue apXUTEKTYPhl PETHCTPa CABUra C MapajuieIbHON 3alHChIO.
Kax mo rpady nepexonos BeimoaauTs VHDL onucanue mociieoBaTeIbHOCTHOM CXEMBI.
OOBSACHUTD CHHTAaKCUC MCMOJb30BaHUS omepaTopa BeiOopa CASE B mocnenoBaTeIbHOCTHBIX
cxemax.
Kak onmcaTth TakTHpOBaHHE NEPEMEHHO 110 (PPOHTY TAKTOBOTO CUT'HAJIA.
Kak npoBeputs npaBmiibHOCTh padboThl peaninzoBanHoro Ha [IJIMC aBromara?
Kakum 00pa3oM HCronb3yoTest OMOIMOTeUHbIe KOMIIOHEHTHI B IPOEKTE?
OT yero 3aBUCUT YUCIIO BHIMOJIHIEMBIX ONEPAMOHHBIM YCTPOHCTBOM KOMaHA?
Kak moBbICUTH OBICTpOICHCTBHE ONIEPALIMOHHOTO YCTPOHCTBA?
J1y1st 4ero B oneparimoHHOM YCTPOUCTBE (OPpMUPYIOTCS (pI1aru COCTOSTHUS?
Kak obGecrieunBaeTcsi CHHXpPOHU3AIMS MOCTYIUICHUS U CUMTHIBAHMS KOMAaHJA B O4YepeaH KO-
MaHz?

7
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© oo Ne

11.
12.

13.

14.
15.
16.
17.
18.

36. Kakyto CTpyKTypy MOXKET UMETh yCTPOHCTBO YIIPABICHUS OUEPEIbI0 KOMaHI?
37. Kak nomxkHa ObITh coriacoBaHa paboTa oueped KOMaH/ ¢ ONEepPallMOHHBIM YCTPOHCTBOM?

6.2. @opMa NPOMeKYTOYHOM aTTECTAIMY 10 HACTOSIIIEH TUCIMILINHE — IK3AMEH.
O1neHouHBIE CPENICTBA AJIs IPOMEKYTOUHOHN aTTeCTaluu:
[Ipumepsl BOITPOCOB K 3K3aMEHY 10 AUCLHUILIIMHE
Mognenu nporpaMMHpyEMbIX YCTPOICTB U CPEACTB yIPABICHUS.
MeTtob1 ¥ cIOCOOBI peain3aluy IpPorpaMMHUPYEMBIX allapaTHBIX CPEACTB.
[IporpaMMupyeMble HHTErpajIbHbIE CXEMBI. DJIEMEHTHas 0as3a.
APXHUTEKTYpPBI TPOrpaMMUPYEMBbIX JIoTHueckux nHTerpasibHbIXx cxeM (ITJIMC) Kinaccudukamms.
[Iporpammupyemsle nornyeckue marpuisl (IIJIM — PLA). Ilporpammupyemast MaTpudHast JOTUKa
(PAL). ITporpammupyembiii morudeckuii aBromat (PLS). Ctpykrypa makposiaeek. [TJIMC 6mounoi
CTPYKTYPHI.
Berpoennble pyHKIMOHANBHBIE OJOKH: MPOLIECCOP, TaMSITh, KOHTPOJUIEP U JIp.
Matpuunsie [TJIMC ¢pupmbr XILINX.
Matpuunsie [TJIMC dupmbr ALTERA.
Marpuunsie [IJIUC dupmer ATMEL.

. [IporpammupoBanue u pekonpurypuposanue [IJINC. 3arpyska B IUIUC daiina konpurypammu us3

ROM. Koudurypuposanue [TJINC B cranmapre JTAG.

SI3pIKM ONMCaHMSI U IPOEKTUPOBAHUS alapaTHBIX CPEJCTB.

VHDL. Ctpykrypa monenu. Tunsl nanasix. Oneparopsl. [Ipo0ieMHO-0pueHTUPOBaHHBIE KOMIIO-
HEHTBI.

Crpykrypa Verilog monenu. Tunbl nanusix. Oneparopsl. [Ipo0ieMHO-0pHeHTHPOBAHHBIE KOMITO-
HEHTBI.

Tunoseie Moaenu GpyHKIMOHATBHBIX Y3108 Ha VHDL 1 Verilog

ITporpammuoe obecnieuenue npoextupoBanue Ha I[IJIMC ¢pupmer ALTERA.

[IporpamMmmuoe o6ecnieuenue npoektupoBanue Ha [IJIMC dpupmbr XILINX.

ITporpammuoe obecnieuenue npoextupoanue Ha [TJIMC pupmsr ATMEL.

[TpoexTrpoBaHUe MPOTPAMMHUPYEMBIX alIIAPaTHBIX CPEACTB C YIETOM TECTHPOBAHUSI.

IIpuMep npakTHYECKUX 3aJaHUM, BEIHOCUMBIX Ha 3a4€T, I IPOBEPKU NPAKTUYECKUX YMEHUN U

HAaBBIKOB CTYJI€HTOB IO IUCLHUILIINHE
1. Co3pgaiiTe ¥ MPOMOJIETUPYUTE CXEMY OINEPAIMOHHOTO YCTPOIMCTBA
2. ChopoekTtupyiTe aBTOMAT YOPABJICHHUS OYEPEIbl0 KOMaHJ U OMNEPALIMOHHBIM

YCTPOHCTBOM

3. PaccumTaiiTe MakCUMajbHYI0 4acTOTy NEPEKJIIOUEHUS ONEPALUOHHOIO YCTPOM-

CTBA U MMOATBECPANUTE €€ MOACIIMPOBAHUCM.

B ¢dunumane ucnonp3yeTcs cucteMa ¢ TPaJAUIIMOHHOHN KON OIEHOK — "OTiIu4HO", "Xoporio",

"y IOBIETBOPUTENHHO", "HEYJOBIETBOPUTENHHO", "3auTeH0", ""He 3auTeHo" (nanee - MATHOATUIbHAS CH-
cTema).
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CMONEHCKHA
( DUITNAN

[TpumeHsieMble KpUTEPUN OLEHUBAHUS O AUCLUIUIMHAM (B COOTBETCTBUM C MHCTPYKTHMBHBIM

nuceMoM HIY MDU ot 14 mast 2012 roma Ne 1-23):

Onenka Kpurtepun oueHkH pe3yibTaToB
10 JMCIHU- 00y4eHHUs 110 AUCHHUILIMHE
IUIMHE

«oTiIM4HO»/ | BeicTaBisercs oOyuatomemycs, oOHapy>KUBLIEMY BCECTOPOHHEE, CUCTEMAaTUYECKOe U

«3a4TEHO riry0OKO€ 3HaHNE MaTepUaJIOB M3YYEHHOM JUCHUIUIMHBL, YMEHUE CBOOOIHO BBITIOIHSTh

(oTnm4HO)»/ | 3a7aHuUs, IPEAYCMOTPEHHBIE IPOrPAMMOM, YCBOUBLIMM OCHOBHYIO M 3HAKOMBIH C J0-

«3a4TEHO» IIOJIHUTEJIBHON JINTEPATYPOil, pEKOMEHI0BaHHOM pabodell MporpaMMoi AUCLHUILINHBL;
IPOSIBUBIIEMY TBOPUECKUE CIIOCOOHOCTH B NOHUMAaHHUM, U3JI0KEHUH U UCIIOJIb30BaHUU
MaTepHaJOB W3YYEHHOW AMCUUIUIMHBI, OE3yNpedyHO OTBETHUBIIEMY HE TOJBKO Ha BO-
npochl Ouiera, HO U Ha JOIMOJIHUTENbHBIE BOIIPOCH B pamMKax paboyeil mporpammbl
JUCLIUIUIMHBL, IPAaBUIBHO BBIIIOJIHUBIIEMY IIpaKTHUecKoe 3a1aHue. OLeHKa 1o Juciu-
IUIMHE BBICTABIISIOTCS 00YYaIOLIEMYCs C yUETOM Pe3yJIbTaTOB TEKYILEr0 KOHTPOJIS.
Kommerenmuu, 3akperiéHHble 3a TUCHHUILTMHON, COPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBII.

«XopomIoy/ BricTaBisiercs oOyudaromemMycsi, 0OHapy>KUBILIEMY ITOJIHOE 3HAHHE MaTepuaja U3y4yeH-

«3a4TEHO HOW JAMCLHUIUIMHBI, YCIEIIHO BBINOIHAOLIEMY IPEAYCMOTPEHHBIE 3aaHUs, YCBOUBIIC-

(xopor1o)»/ My OCHOBHYIO JIUTEPATypy, PEKOMEHJOBAHHYIO paOouell MporpaMMoil JAUCLUILIUHBL

«3a4TEHO» [IOKAa3aBIIEMY CHCTEMATHYECKUM XapaKTep 3HAaHUU IO ITUCUUIUIMHE, OTBETUBLIEMY Ha
BCE BOINPOCHI OWIIeTa, NMPABWIBHO BBIMOJHHUBINUN MPAaKTHYECKOE 3a/JaHUE, HO JOMY-
CTHMBILMI IPU 3TOM HENPUHUUNHATIbHBIE OIIMOKH. OlLleHKa 110 AUCLUUIUIMHE BbICTABIIS-
I0TCs 00y4aroeMycst ¢ y4€TOM pe3yJIbTaTOB TEKYIEro KOHTPOJISL.
Komnerennuu, 3akperui€éHHble 3a AUCHUILTUHON, COPMHUPOBAHBI Ha YPOBHE — «IIPO-
JIBUHYTBII).

«yaoBiIeTBO- | BricTraBisercs oOydaroniemycsi, 0OHapy>KMBILIEMY 3HaAHME MaTepuana U3y4yeHHOH Juc-

pUTETBHOY/ [UTTUHBI B 00beMe, HEOOXOIMMOM ISl JaJIbHEHIIe yueObl U MpeacTosmed paboThl

«3a4YTEHO 1o npogeccui, CIpaBiIAIONEMYCsl C BBIIIOJHEHHEM 33JJaHUN, 3HAKOMOMY C OCHOBHOM

(ynoBneTBo- | IMTEpaTypo, pEeKOMEHI0BaHHOW paboyell mporpaMMol TUCHUIUIMHBL; JOMYCTUBIIEMY

PUTEIBHO)»/ | MOTPEUIHOCTh B OTBETE Ha TEOPETHUYECKHE BOMPOCH! M/MIIM MPH BHIIOIHEHUU MPaKTHU-

«3aYTEHO» YECKUX 3a/JaHUN, HO oOsajgarouieMy HEOOXOIMMBIMHM 3HAHUSIMU JI UX YCTpPaHEHHUS
HOJl PYKOBOJICTBOM IIperojiaBaTensi, MO0 HENMpPaBUIbHO BBIMOJHUBLIEMY IMpaKTHYe-
CKO€ 3aJIaHKe, HO 110 YKa3aHUIO IPETOaBaTeNsl BBIIIOJIHUBIIEMY JIPYTHE IPAKTUYECKUE
3a/IaHMs U3 TOTO K€ pasjena JUCLUIUIMHBIL.
Komnerenuuu, 3akperi€HHble 3a TUCHUIUIMHON, c(hopMHpOBaHbI HA YPOBHE — «IIOPO-
TOBBIIY.

«HEYJI0BJIE- BrictaBnsercs oOydaronieMycsi, 0OHapyKUBILIEMY CEpbe3HbIE MPOOENbI B 3HAHUSIX OC-

TBOPUTEIb- HOBHOI'O Marepuajga HW3YyYEHHOM IUCLUIUIMHBL, JONYCTUBILIEMY IPUHIUIIUAIBHBIC

HO»/ HE 3a- OIIMOKY B BBIIIOJIHEHUH 33JaHUM, HE OTBETHBIIEMY Ha BCE€ BOIIPOCHI OMiieTa M JOMOJ-

YTEHO HUTEJIbHBIE BOIPOCHI M HENPABMWIHHO BBIMOJIHUBIIEMY MPAKTUYECKOE 3a/laHue (Hempa-
BUJIBHOE BBIIIOJHEHUE TOJIBKO IMPAKTHYECKOrO 33JaHUsl HE SABISIETCS OAHO3HAYHOU
IIPUYMHON NIl BBICTABIIEHUS OLICHKH «HEYAOBIETBOPUTENBHO»). Kak mpaBuiio, oleHka
«HEYIOBJIETBOPUTENBHO CTABUTCS CTYAEHTAaM, KOTOPbIE HE MOTYT MPOJOJIKUTE 00yye-
HHUE 10 00pa3oBaTeIbHOM Mporpamme 0e3 JTOMOTHUTENbHBIX 3aHATUH 110 COOTBETCTBY-
foleil nucuuruinae. OLeHKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00yYaromeMycs ¢ y4éToM
Pe3yIbTaTOB TEKYILETO KOHTPOJIS.
KomnereHnyu Ha ypoBHE «IIOPOTOBBINHY, 3aKPEIIEHHBIE 32 TUCLUILIMHOM, HE ChOpMHU-
pPOBaHBI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI
Y4eOHOe 1 y4eOHO-1a00paTOPHOE 000pYy/A0BaHUE

Jl1st IpoBeieHNs JIeKIMOHHBIX 3aHATHI HCII0JIb3YETCS yueOHast ay JUTOpHs AJis IPOBEICHUS
3aHATUNA CEMHHAPCKOIO THUIA, TPYNIOBBIX U UHIUBUAYATIbHBIX KOHCYJIbTAI[UI, TEKYIIET0 KOHTPOJIS U
MIPOMEXKYTOYHOH aTTecTallid, OCHAIECHHAS CICIHATU3UPOBAHHON MEOEINbl0; JOCKON ayIuTOPHOI;
JNEMOHCTPALIMOHHBIM 00O0pYIOBaHHEM: MEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); MEPEHOCHBIM
(cTaOHapHBIM) IPOEKTOPOM.

Jlist mpoBeeHMsl 3aHATHIA J1a00PATOPHOIro THNA UCIOIb3yETCs yueOHast ay JUTOpUS JUIs Jia-
00paTOpHBIX pabOT, BHITOIHAEMBIX B KOMIIBIOTEPHOM KJlacce, OCHAIIEHHAs! CTIIeNUaIN3UPOBAHHON Me-
0enplo; JIOCKOM ayJIUTOPHOM; MEPCOHANBHBIMU KOMITBIOTEPAMH, CBSI3aHHBIMU JIOKATbHOW BBIYHUCIIH-
TEJIbHOU CEThIO C MmojakmoueHueM k cetu Mutepuer u nocrynom B OMOC ¢unmana, ycTaHOBIEHHbII
CAIIP npoextupoBanus u moaenuposanus Ha [IJINC.

J1s1 caMoCcTOATEIbHOH PadoThl 00yYAaKOIMXCS 110 TUCIUILUIMHE HCIOJIb3YETCS MMOMEIEHUE
JUISL CAMOCTOSITENIbHON paboThl 00YyYaIOIIKUXCs, OCHAILIEHHOE CIEIUAIU3UPOBAHHON MeOeINblo; JOCKOU
ayJIMTOPHOM; MEepPCOHAIbHBIM KOMIIBIOTEPAMM C IMOJAKIIOUYEHUEM K ceTH VIHTepHeT M JOCTynoM B
BOUOC ¢Punuana.

IIporpammHoe o0ecnieuenune

[Ipu npoBeICHNY JIEKITMOHHBIX 3aHATHH MPEIyCMaTPUBAETCS HCIIOIb30BaHKe MakeTa (cucrema
JUISl TIOATOTOBKYU M IIPOBEJICHUS IPE3CHTALINH ).

[Tpu npoBeaeHun J1abOpPaTOPHBIX PabOT CTYJAEHTaMU MpEAyCMaTpUBAECTCS HHTETPHUpPOBAHHAS
cpena g pa3paboTKH HUPPOBBIX YCTPOICTB Ha Oa3e MPOrpaMMUPYEMBIX JIOTUYECKUX MHTETrPabHbBIX
cxeM (IIVIMC) u TekcToBOro pegakTopa 1t opopMIeHHs: OTYETOB.

8. OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA JJIS1 JINL]
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbSA U UHBAJINIOB

B X0J¢€ peain3alu JUCHUINIMHBI UCITOJB3YIOTCA CICAYIONIUE JOIMOJTHUTCIIBHBIC METOAbI O6y-
YCHUS, TCKYIIECTO KOHTPOJIA YCIICBACMOCTH U HpOMC)KyTO‘-IHOfI aTTeCTallun 06yqafonmxc;1 B 3aBUCH-
MOCTH OT UX UHAUBUAYAJIBHBIX 0COOCHHOCTEH:

JJIS CJIeNbIX U CJIA00BHASIIHX:

- JIEKIIUU O0(OPMIISIFOTCS B BUJE AJNEKTPOHHOTO JOKYMEHTA, JOCTYIMHOTO C TTOMOIIBIO KOMITbIO-
Tepa co CIEeNHATU3NPOBAHHBIM MPOTPAMMHBIM 00eCTICUCHHUEM;

- MICbMEHHBIE 3aJ]aHUS BBITIOJTHSIIOTCS HAa KOMITBIOTEPE CO CIEHUATH3UPOBAHHBIM MPOTPaMM-
HBIM 00€CIIEYCHUEM, WJIH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIMBUYalbHOE paBHOMEpHOE ocBemleHue He MeHee 300 mrokc;

- JUIS BBIMOJTHCHUS 3aJIaHUS TIPH HEOOXOJIMMOCTH TPEIOCTABISAETCS YBEIWIHBAIOIICE YCTPOK-
CTBO; BO3MOXHO TaKXe HCIIOIh30BaHHE COOCTBEHHBIX YBEINYMBAIOIINX YCTPOUCTB;

- MIUCbMEHHBIC 3aJIaHUs 0POPMIIIIOTCS YBEITHUESHHBIM IPU(TOM;

- 32U€T MPOBOJUTCS B YCTHOUM (pOpME HITH BBIMOTHSIETCS B MUCbMEHHOM (pOopMe Ha KOMIIBIOTEPE.

JJISA TJIYXHX M CJIa00C/IbIIIAIIMNX:

- IEeKIMU OPOPMIISIFOTCSI B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

- MIACbMEHHBIC 33JIaHUS BHIOTHIIOTCS HA KOMITBIOTEpPE B MUCBMEHHOH (hopMe;

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

JJIs1 JIMIL ¢ HAPYIIEHUSIMU OMOPHO-IBUTATEJILHOTO annapara:

- JeKuuu 0OPMIIIIOTCS B BHJIE JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIBIO KOMITbIO-
Tepa co CIeNHUaTU3UPOBAHHBIM MPOTPAMMHBIM 00eCTICYeHUEM;

10
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- MIACHbMEHHBIC 33/IaHUS BBIOIHSIIOTCS Ha KOMIBIOTEPE CO CHEHHUATH3UPOBAHHBIM MIPOrpPaMM-
HBIM 00€ecIIeYeHHEM;

- 3a4€T MPOBOAMTCS B YCTHOM (hopMe MIIM BBIMIOJHSACTCS B MUCbMEHHON (popMe Ha KOMITbIOTE-
pe;

- HCTIONIB3YETCs CeuabHas yueOHas aynuropus 1 mui ¢ JIOB3 — ayn. 106 rmaBaOrO yueo-
Horo kopiyca 1o ajgpecy 214013, r. CMoneHck, DHepreTuueckuil np-a, A.1, 31aHue SHepreTud4ecKoro
HMHCTHUTYTa (OCHOBHOM KOPITYC).

[Tpu HEe0OXOMUMOCTH IMpeyCMaTPUBACTCS YBEIMUECHUE BPEMEHH JIs TOJTOTOBKH OTBETA.

[Tponienypa mpoBeeHUs MPOMEKYTOUYHON aTTECTAIlMH JUIsl O0yUYaIOIIMXCS YCTaHABIMBACTCS C
y4€TOM MX MHIUBUIYAJbHBIX McuXxopu3nueckux ocodeHnocreil. [IpoMexyTounas arrectanus MOXKET
MIPOBOAMTHCS B HECKOJBKO 3TAIOB.

[Ipu mnpoBeneHHWH MpPOLEAYPHl OICHUBAHHS pPE3yJbTaroB OOy4YeHHUsS MpeaycMaTpHUBaeTCs
WCTIOJIb30BaHNE TEXHUYECKHX CPE/ICTB, HEOOXOIMMBIX B CBSI3M C MHAWBUIYAIBHBIMA OCOOCHHOCTAMHU
oOyyarommxcsi. DTH CpeliCTBA MOTYT OBITh IPENOCTaBIEHbI (PUIMATIOM, MU MOTYT HCIOJb30BaThCA
COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[IpoBenenue mporeaypbl OLEHUBAHUS PE3YIbTaTOB OOYUYEHHSI JOMYCKAETCS ¢ UCTIOIb30BAHHEM
IMCTaHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHH.

ObecnieunBaeTcss AOCTYN K UH(OPMANMOHHBIM U OuOJIHOrpaguYecKUM pecypcaM B CeTH
HuTepHer 11t KaKA0Tro o0yvaromerocs B popMax, aganTupOBaHHBIX K OTPAHUYCHUSM UX 3[J0OPOBbS U
BOCHPUATUS UH(OPMALIUU:

JJIS1 CJIeNbIX M CJIAa00BHASIIINX !

- B Ie4aTHOM (hopMe YBETMUCHHBIM MIPUPTOM;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

A TJIYXHX M CJIa00CTbIIIAIIMX:

- B IeyaTHOH popme;

- B (hOpMe IIEKTPOHHOTO TOKYMEHTA.

AJIs1 00y4AIOIIHUXCS ¢ HAPYIIEHUSIMU OMOPHO-IBUTaTeJIbHOI0 annapara:

- B Ie4aTHou (opme;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;

- B (popme ayauodaiina.

9. VYAEBHO-METOJNYECKOE U UTH®OPMAILIMOHHOE OBECIIEYEHUE
TV CHUTIIMHBI

OcHoBHasi iuTEpaTypa.

1. TIlyxanbckuii [.1., HoBocensiieBa T.S. [IpoekTupoBanue nudpoBbIX yCTPOMCTB: YueOHOE
nocobue. - CII6.: UzmatensctBOo "Jlamp", 2012. - 869 c¢. B O3bC «Jlanp». Pexxum pocryna:
http://e.lanbook.com/view/book/68474/

2. bepuyn 10.B. fI3p1x onucanms snextponHoi ammapatypsl VHDL: y4e6. mocooue - MK
M3pn-eo MITY um H.D. Bbaymana, 2010. - 61. B 3OBbC «Jlamb». Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll_id=52394/

3. Tomsxos A.K. A3piku VHDL u VERILOG B npoekTupoBanuu nuppoBoii anmnaparypsl Ha
[TJINC: yuebnoe mocooue / A.K. ITomskos. — M.: U3aarenbckuii jom MDU, 2012. — 220 c.

4. TlonsukoB A.B., TuxonoB B.A. IlporpamMmmupyemble anmapaTHble CpeJCTBa.
Meroandeckue ykazaHusi K jJabopaTopHbIM padoTtam. - Cmonenck: PO dunuana 'OYIIBO "MBU
(TY)" B 1. C™monencke, 2008 1. - 16 c.

JlononHuTenpHas IUTEPATYpA.
1. ComnoBbeB B.B. OcHOBBHI si3bIKa MPOEKTHPOBaHMs IK(poBoii anmapatypsl Verilog. — M.:
lNopsiuast muausa — Tenexkom, 2014. — 206 c.
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nporpammupyemon ctpykrypoi / P. W. I'pymBunkuii, A. X. Mypcaes, E. I1. YrpiomoB .— 2-¢ u3.,
[nom. u mepepad.] .— CII6. : BXB-IletepOypr, 2006 .— 736 c. : u.

3.  VYrpiomos, EBrenutii [laBnoBuu. [{udpoBas cxemoTrexHuKa : yueo. mocodue 1j1si By30B 10
Harp. 230100 "UudopmaTuka u Berauciaurenbhas texauka" / E. I1. Yrpromo .— / 3-e u3n. — CIIO0. :
BbXB-Ilerepoypr, 2010 .— 797 c. :
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CnHcoK aBTOPCKMX MeTOAMYECKHX Pa3padoToK.
Mertonuyeckoe obecrieyeHre MO JUCHUILIMHE « TexXHOJIorus MpoeKTHUPOBAHUS YCTPONCTB Ha
IPOrpaMMHUPYEMOH JIOTUKE» BKIIIOUACT TaKXkKe CIIEeIYIONUe aBTOPCKUE pa3pabOTKHU:

1. TlomsukoB A.B. Tuxono B.A. Ilporpammupyemsie anmapatHble cpenctBa. MeTtoguueckue
yKazaHus K JabopaTopHbIM paboTtaM. - CmoineHck: PO ¢unmnana TOVYIIBO "M3U (TY)" B 1.
Cwmonencke, 2008 . - 16 c.

2. TlonsukoB A.B. CnpaBounoe mnocobue «IIporpammupyemMble JOTHUECKHE HWHTErpaibHbIe
MUKpocxembD». — Cmonenck, COMDU, 1998, -40c.

— KOMIUIEKT JIeKIUH B hopMaTe MyJIbTUMEIUNHBIX PE3EHTALUT;
Y4eOHO-MeToInYeCcKre MaTepHalibl pa3MeIIeHbl Ha pecypcax Kadeapsl.
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