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1. HEJIX U 3AJAYHU OCBOEHUA JUCIHUITJIMHBI

Leabio ocBOeHMS TMCUMILIMHBI SIBJISICTCSl TOJArOTOBKAa OOY4YaIOIIMXCS K PELICHUIO 3a]ad
npodecCHOHATEHON JEATEILHOCTH B 001aCTH MPUMEHEHHUS IPOrpaMMUPYEMOi JTOTUKH TI0 HampaBJie-
Huro noarotoBku 09.03.01 «MupopMaTuka W BBIYHCIUTENIbHAS TEXHUKA» (MPOQPHUIL MOATOTOBKH:
«IIporpammuOe obOecredeHre CPeACTB BBIYUCIUTEIHLHOW TEXHUKH U aBTOMATH3UPOBAHHBIX CHCTEM))
MOCPEACTBOM OOecreueHus 3TarnoB GopMUPOBaHUS KoMIieTeHIuH, npexycmoTpeHnbix @I'OC u ycra-
HOBJICHHBIX TpOTpamMMoii 0akajiaBpuaTa Ha OCHOBE MPO(ECCHOHANBHBIX CTaHIAPTOB, B YaCTH IpE/I-
CTaBJICHHBIX HUKE 3HAHW, YMEHHUI U HABBIKOB.

3agaun QMCOMIUVIMHBI: W3Y4YUTh NOHSATUHMHBIN anmnapar AMCLMILIMHBI, OCHOBHBIE TEOpETHYE-
CKHE II0JIOKEHUS U METOJIbl UCIIOJIb30BaHMSI IPOrpaMMUPYEMOM JIOTHKHU ISl peanu3aiuu o0paboTKu
JAHHBIX W YNpPaBJIEHUS, O3HAKOMHUTb OOYYAIOLIMXCS C COBPEMEHHBIMHM pa3paOOTaHHBIMHU I HUX
CAIIP, 0cOOEHHOCTSIMU MPOEKTUPOBAHMS BEICOKO3()(PEKTUBHBIX anmapaTHBIX CPEACTB IMpuema, mepe-
nauu 1 00paboTku nHpGopMauu, chopMupoBaTh YMEHUS U IPUBUTH HABBIKU IPUMEHEHUS TeOpeTHYe-
CKUX 3HAHUH /IS pelIeHus Mpo(ecCHOHANBHBIX 3a/ay, TAKUX KaK MOJICIMPOBAHUE U pa3paboTKa CXeM
Ha ocHoBe [IJIMC, BcTpauBaHue UX B IPOrpaMMHO aIlllapaTHBIE CPENCTBA U CUCTEMBI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

JucnunianHa « TeXHOIOTUs TPOSKTUPOBAHUS YCTPOMCTB HA IPOTrPaMMHUPYEMOM JIOTHKE» OTHO-
CHUTCS K 9acTH, GOpMUPYEMOl y9acTHUKAMH 00pa30BaTEIbHBIX OTHOLICHUH.
Jnis u3ydeHus TaHHOW JWCIUILTMHBI HE0OXOAMMBI 3HAaHUS, YMEHUSI U HaBBIKU, (popMupyembie
MPEIIIECTBYOUMMH JUCUUIUIMHAME B TpaeKTOpuH (popmupoBanus komnerenuuu [1K-5:
e DJIEKTPOHMKA;
o (CXeMOTEXHHKA;
e  MuUKpONpOLECCOPHBIE CUCTEMBI;

JlaHHOM qUCHUIUIMHA SIBIIETCS 3aBepluaroliel B paMkax Tpaekropun ¢popmuposanus I1K-5:
e MonenupoBanue.

Takxe TUCIUTUIMHA SABISETCS PYHIAMEHTOM AJIs Cleayromux npaktuk u ['1MA:
e [IpennuruioMHa npakTuka
e [loaroToBka K 3aIIMTe U 3aIIUTa BRITYCKHOW KBATHU(MUKAITMOHHONW PabOTHI.

3. TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoeHMe TUCHUIUIMHBI HalpaBieHo Ha (JOPMUPOBAHKE JIEMEHTOB CIEIYIOININX KOMIETEHIIHH
B cooTBeTcTBUU ¢ ®PI'OC BO n OII BO no nanHoMy HarpaBI€HHIO TIOATOTOBKH:

Ilepedyens nuIaHNpyeMbIX pPe3yJIbTATOB 00y4YeHHs MO0 JHCHUIINHE (MOAYJII0), COOTHECEH-
HBIX C HHAMKATOPAMH JOCTUKEHUS KOMIIeTeHIIUI

Komnerenuus NHIuKaTOPHI JOCTHKEHUS KOM- Pe3yabTarsl 00y4yeHus
neTeHuui
ITK-5. Cnoco6en | [1K-5.1 Criocoben pa3pabarwiBath | 3HACT:
pa3pabarbIBaTh U | DJIEMEHTBI U CXEMBI allllapaTHOU pe- | - IPUHLUIILI [IOCTPOCHUS JIEKTpUYE-
HACTpauBaTh  TUIIO- | aJU3allMU AJITOPUTMOB. CKHX CXEM;
BbIE  DJICKTPOHHBIC - (usuyeckre M HIEKTPUYECKHE MO-
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CMONEHCKHA
( DUITNAN

Nif,
vMaun_

KoMmnerennus

NHauKaTOPHI JOCTHKEHUSA KOM-
neTeHnui

Pe3yabrarnl 00y4yeHus

CXEMBbI, CXEMOTEXHHU-
YEeCcKUe Y3JIbl, amma-
paTHOE U MpOrpamm-
HOE oOecrieyeHne CH-
CTEM Ha  OCHOBE
MHUKPOIIPOIIECCOPOB

JIeJI OCHOBHBIX JIEKTPUUYECKUX CXEM;
- OCHOBBI NPUHIIUIIOB CKBO3HOTO IMPO-
E€KTUPOBAHUA.

- oOmwmii MapuIpyT mpoiecca MpoeK-
TUPOBAHUSA, METOJbI M ATalbl MPOEK-

TUPOBAHUSA
YmMmeer:
- paboTaTh ¢ TEXHUYECKOU JTOKyMEH-
Tamuei.
- HUCTOJb30BaTh (YHKIMOHAIBHBIC

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

Biaaneer:

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

- MpueMaMH MPOBEPKH (PYHKIIMOHU-
POBaHUS sIUEEK, CXEM U Y3JIOB;

- IpUEeMaMH HCCIIeIOBAaHUS pabOThI
CXEM W y3JIOB Ha Pa3IUUHYyI0 Harpys-
Ky U HU3MEpPEHHEM BPEMEHHBIX Mapa-
METPOB PaldOTHI.

[1K-5.2 Pa3zpabarbIBaeT noBeeHue-
CKO€E OIIMCaHUE MOJEJIEH anmnapar-
HBIX CPEJICTB Ha OCHOBE MIPOTPaM-
MHPYEMOMU JIOTUKU

3Haer:

- NPUHLUIBI CKBO3HOTO INPOEKTHUPO-
BAHMS YCTPOWCTB aIllapaTHO pealu-
3YIOLIUX aITOPUTMBI;

- S3BIKM TIOBEJEHYECKOIO OIMCAaHMS
U(POBBIX KOMIIOHEHTOB U JIOTHYe-
ckux ¢pynkuit VHDL u Verilog.
YwMmeer:

- WCIOJIb30BaTh CHUCTEMBI aBTOMAaTH-
3UpPOBAHHOIO NMPOEKTHUPOBAHUS C HC-
noas3oBanueM I1JINC;

- MPOBOJUTH OIMCAHHE alllapaTHbBIX
CPEJICTB Ha IMOBEJEHUYECKOM SI3bIKE.
Bnaneer:

- HaBbIKAMHU Pa3pabOTKH armapaTHbIX
CPEJICTB C UCIIOJIb30BAaHUEM BBICOKO-
YPOBHEBBIX SI3bIKOB ITPOEKTHUPOBAHHE
Y MOJICIIMPOBAHMS alllapaTHBIX
CPEACTB.
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4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

CTpyKTypa AMCUMILIMHbBI:

Ceneerp 8 Vitoro 3a kype

wacos uacos 3ee. °
Herems | Kb Cem

Ne Unzexe

Kommpoms ™ g T ourant | Jlex | a6 | Mp | KPO | _CP_ | Kompoms | > | Hesem | Kowpoms ™o T T5iee | a6 | Mp | KP | _CP_| Kowmpoms | Beero

Texnonoris
8 B1.B./1B.03.02 TPOCKTHPOBA- D3 PIP 180 52 20 32 92 36 5 i3 PIP 180 52 20 32 120 36 5 15 8

OBO3HAYEHMUS:

Buabl npoMexyTO4YHOM aTTecTAMU (BUIbI KOHTPOJIA):
DK3 - SK3aMEH;

3a0 - 3a4eT ¢ OLIEHKOI;

3a — 3auer.

Buasi pador:

KoHTakT. — KOHTaKTHas paboTa 00YJIArOIIUXCS C MPETOIaBaATEIICM;
JIex. — NeKIIMOHHBIE 3aHSTHUS,

Jla6.— mabopatopHbie pabOTHI;

[Ip. — mpakTUyecKue 3aHATHUS;

KPII — kypcoBas paboTa (KypcoBO¥ MPOEKT);

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

CP — camocTosTenbHas padoTa CTyI€HTOB;

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

Conep:xanue IMCUMILUINHBI:

Ne HaumeHoBaHue BUI0B 3aHATHI U TEMATHK, COACPKAHUE
1 JlekmoHHbBIe 3aHATHS, KOJIH4ecTBO - 10 1Mo 2 yaca:

1.1. IIporpammupyemsle oruueckue cxemol. CPLD. FPGA.

1.2. BcrpauBaemsie crienuanusupoBanHble 6s10ku B [TJIUC.

1.3. A3piku HDL.

1.4. Cucremsl npoekTupoBanus u moaenuposanus Ha [TJIVC.

1.5. OcHoBel cunTakcuca VHDL.

1.6. MeTo1bl MOBEIEHUECKOTO U CTPYKTYPHOI0 onucanus mpoektoB Ha VHDL.
1.7. MonenupoBanue cucteM ¢ ucnoiab3oBanuem VHDL.

1.8. OcHoBwl cunTakcuca Verilog.

1.9. MoznenupoBaHue ycTpoicTB u cucteM B Verilog.

1.10. TlepcrieKTUBHBIE HAIPABJICHNS PA3BUTHSI U HCIIOJIb30BAHUE TPOTPAMMHUPYEMOU JIOTHKH.
2 | JlaGopaTopHble pabOThI, KOIUYECTBO - 8 1O 4 Haca.

2.1. Cucrema npoextupoBanus [IJINC

2.2. VHDL npoexkT.

2.3. Verilog mpoekt

2.4. KomMOuHaIMOHHBIE YCTPOWUCTBA.

2.5 IlpoexTupoBanue UG pPOBLIX aBTOMATOB

2.6. OnepallnoHHOE YCTPOMCTBO.

2.7 Ouepenb KOMaH]I.

2.8. ITpoueccop

3 | PacuerHo-rpaduueckas paboTa.

[TpoeKkT ycTpolicTBa yIpaBiIeHUs 10 HHANBUAYAIBHOMY 3aIaHUIO.

4 | CamocTosiTenpHas paboTa CTYJJCHTOB:

4.1. I[ToaroToBKa K 3aniuTe JIAOOPATOPHBIX PabOT.




Hanpasnenue noocomosxu 09.03.01 « Angpopmamuxa u 8bluuciumenbHas mexHuKa» (—ﬁ'ﬁ’ﬁﬁcﬁ'ﬁ

Ipoghunv noocomosxu «Ilpozpammmnoe obecneuerue cpeocms blNUCTUMENbHOU MEXHUKU U f

ABMOMAMUSUPOBAHHBIX CUCTEM»
PIIJ[ 51.B.JIB.02.02 « Texnonoeus npoexmupo8anus yCmpoucme Ha RPpocpammupyemoil 102uKe»

=
X

M3

Ne

HanmeHnoBaHue BUIOB 3aHATHIL 1 TEMATUK, COACPKAHUC

4.2. I[loAroToBKa K NPAKTUYECKUM 3AHATHUSM.

4.2. CaMOCTOSITEIIBHOE U3yUYEHUE TEOPETUUECKUX MATEPHAIIOB 110 CIEIYIOIIMM BOIIPOCAM.
Cospemennbie [TJIMC npousBoactBa komnanuii Altera, Xilinx, Actel, Atmel, Lattice.
bubmuorexu u mogynmu VHDL.

bubnuotexu n moaynu Verilog.

Cucrema npoextupoBanus Quartus ¢pupmsr Altera..

Crpykrypa, coctaB 1 BoaMmokHocTH CAIIP Foundation ISE ¢pupmer Xilinx

Bcerpoennsie B ITJIMC nporieccopsl.

MopenupoBanue [1JIMC co BCTpoeHHBIMU IPOIIECCOPAMMU.

Texkymuii KOHTPOJIb:
- IPOBEpPKa KOHCIIEKTOB JIEKIUI U JOMOJIHUTEIbHBIX TEOPETUUECKIX MAaTEPHAIIOB;
- IPOBEPKa OTYETOB IO J1a0OPaTOPHBIM padoTam;

- 3aIuTa JJAOOPATOPHBIX PadoOT.
Pe3ynbTaThl TeKyIiero KOHTpOJs (UKCUPYIOTCS C UCHOJIb30BAaHUEM TPEXOaJUIbHOM CHCTEMBbI
(0, 1, 2) mpu mpoBeaeHUH KOHTPOJIBHBIX HENENb MO0 TpaduKy ¢uiinana B TEYCHHUE CEMECTPa, a TaKKe
YUUTBIBAIOTCS IIPENO/aBaTesIeM IMPH OCYIIECTBICHUU NPOMEXKYTOYHOM aTTeCTalluM IO HACTOsIIEH
JUCIUIUINHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MH

Tabnuma - O6pa3oBaTeIbHBIE TEXHOJIIOTHH, UCTIOIB3YEMBIE TIPH PeaTH3allui PAa3IMYHBIX BUJIOB yueO-
HBIX 3aHSATHH MO AUCHIUTIINHE

Ne
n/n

Buabl yueOHbIX 3aHATHIH

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlexuun

Knaccuueckas (TpagunuoHHas, ”HGOPMAIlMOHHAs ) JIEKIIMSL.
WuTepakTiBHAs JeKIMs (JIEKLUSA-BU3yaTTU3aLIHs).
WuTepakTrBHAas JeKuus (IpoOieMHast JIEKIHs).

Jlexuusi, cocTaBlIeHHasi Ha OCHOBE PE3yJIbTaTOB HAYYHBIX HCCIIE-
JIOBaHMM, B TOM UHCJE C YYETOM pErMOHaIbHBIX OCOOEHHOCTEH
npodeCCHOHATBLHON AEATENbHOCTH BBITYCKHUKOB M TOTPEOHO-
creit paboTomarenei.

WuauBUyanbHbIE U TPYNIOBbIE KOHCYJIBTAIUH 110 TUCIUIUIMHE.

JlaGoparopHas paboTa

TexHOJOrHsl BBINOJIHEHHs J1a0OPaTOPHBIX 3aJaHUM WHIAWBUAY-
aJbHO.

TexHomorust mpo6IeMHOro 00y4eHHus: Ha OCHOBE aHaIN3a Pe3yJib-
TaTOB JJAOOPaTOPHOM PabOTHI: MHAWBUIyaJIbHBIN ONpPOC, Mpea-
CTaBJIEHHE CTYJCHTOM Pe3yJIbTaToOB J1aOOpaTOpHOH pabOTHI B
dbopme oTyera.

Pacuetno-rpaduueckas pa-
oora

TexHonorust 06CyXIeHU WHAMBUIYATIbHO MOJTYYEHHBIX pE3yJib-
TaTOB C (POPMUPOBAHUEM OLICHOUHOTO 3aKJIFOYEHHUS
[Tpencrasienue pesynbratoB PI'P B hopme oTuera.

CamocrositensHas padoTta
CTYJIEHTOB (BHEAyUTOPHAs )

NudopmannoHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH (JOCTYN K
OUOC ¢wmmmana, k ObC ¢unmana, gocTyn Kk HHPOPMALUOHHO-
METOIMYECKIM MaTepuaaM 1o AUCIHUIIINHE).

6
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Ne | Buabl yueOHbIX 3aHATHH Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH
n/n
5 Kontpoib (mpomexxytounas | OTBET mo OuieTy.

aTTECTaIUs: SK3aMEH)

6. OIEHOYHBIE MATEPHAJIBI JI/Is1 TEKYIIETO KOHTPOJIS A
MPOMEKYTOUYHOM ATTECTALIUM — JIJISI OIEHKU KAUECTBA OCBOEHMUSI
JUCHUIINHbBI

K nmpoMexyTO4HOHM arrecTauuy CTYAEHTOB IO AMCLMUIUIMHE MOTYT IIPUBJIEKATHCS IPEICTaBU-

Tenu paboToiaTeNne, IpenoaaBaTesy MoCieyIINX AUCIUIUINH, 3aBelyIolre kageapamu.

OIIGHKa KadyeCTBa OCBOCHHA AMCIHMIIIIMHBI BKJIIHOHYACT KaK TCKYIIIHﬁ KOHTPOJIb YCIICBAEMOCTH,

TaK U IIPOMEKYTOUHYIO aTTCCTAHIO.

PN R W=

[\ T NS T NG T NS T NG T S S e e e T = T N S SO}

25.
26.
27.
28.

29

OI_IGHO‘IHBIG CpeacTBa TCKYLICTO KOHTPOJIA YCIICBACMOCTHU:

Bomnpocs! u1st 3a1uThl 1a00paTOPHBIX padoT
[Tepeunciure ocHoBHBIE KOMITOHEHTHI cucteMbl MAX+PLUS 11.
OOBsicHUTE NOPSIOK CO3JJaHNUS MOJIEJIM HA OCHOBAaHUM BPEMEHHBIX TUarpaMM.
OO0bscHUTE TOPSATOK CO3JaHUS MOJENIN B (POPME CXEMBI.
Kakue onepannonubie 6;10ku BXOAAT B cocTaB kommuisatopa MAX+PLUS II.
Kak npoBeputh npaBmIbHOCTh (PYHKIIMOHUPOBAHUS MOJIEIH.
[TosicHuTEe OCHOBHBIE OIIEPALIMU IIPU CO3JaHUH TECT BPEMEHHBIX JUarpamm.
Kak co3nate cOMBOJI MO AJIs1 UCIIOJIB30BAHUS €€ B IpapuecKkoM peaakTope.
Kaxkue [IVIMC MoryT ncnonb3oBaThCsl Ipu MoAennpoBanuy B cpene MAX+PLUS
Kakyto ctpyktypy umeer VHDL onucanue 3nekTpoHHOW Moenun?

. Kakue xnaccel 00bexToB nogaepxuaer VHDL?

. Kakue oneparops! ucnions3yrorest B VHDL onucanusx monenei?

. Ilepeuncnure npoOIeMHO-OpUEHTUPOBAHHBIE KOMITOHEHTHI si3bika VHDL.

. B xako#i popme oObsBrsercs npoekt B VHDL?

. Kakoli Buz umeeT onvcanue apxuTekTypsl npoekra B VHDL?

. Yro takoe 6ubarorexu nmpoekra? Kak oobsBisercs koHpurypauus npoekra B VHDL?
. Kak o0bsBistorest konctautsl B VHDL?

. Kak ncnons3yrorcesa nepemennsix B VHDL?

. Uro Takoe curHansl B onucanusix VHDL?

Kak 3amaercs monenbHoe Bpemsa B VHDL?

. Kak opopmisercsa npoekt Ha Verilog?

. Kakoii Bun numeroT moaynu Ha s3bike Verilog?

. Kak peanusyrorcst aBromatsl Ha si3pike Verilog?

. IlpeacraBuTh ONMcCaHne apXUTEKTYPBl aCHHXPOHHOTO D-TpurTepa.

. IlpeacraBuTh onucaHue apXUTEKTypbl CHHXPOHHOT0 D-Tpurrepa co BXojaMu ycTaHOBKH B ‘0’

m‘l’.

[IpencraBuTh onMcaHue apXUTEKTYPbl PETUCTPA CABUTA.

[IpeacraBuTh onucaHue apXUTEKTYpbl PETUCTPA CABUra C NapajuieIbHON 3alUChIO.

Kak o rpagy nepexozos BeimonnuTs VHDL onmcanue nocnenoBaTenbHOCTHON CXEMBI.
OOBSICHUTH CHHTAKCHC HCIIONB30BaHus omneparopa Beioopa CASE B mocienoBaTeIbHOCTHBIX
CXEMax.

Kak onucaTh TakTHpOBaHHE EpEeMEHHOMN M0 (PPOHTY TAKTOBOT'O CUTHAJIA.
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30. Kak mpoBepuTh NMpaBUILHOCTH PaboThl peanu3zoBanHoro Ha [IJIMC aBromara?

31. Kakum 00pa3oM UCTIONB3YIOTCS OMOIMOTEUHBIE KOMIIOHEHTHI B TPOEKTE?

32. OT 4ero 3aBUCHUT YUCJIO BBIINOIHAEMBIX ONIEPALIMOHHBIM YCTPONCTBOM KOMAaH 1?7

33. Kak noBBICUTH OBICTPOICHCTBHE ONEPALIMOHHOTO YCTPOUCTBA?

34. Jlyis yero B ONeparimioHHOM yCTpOoHCTBE (POPMUPYIOTCS (h1arv COCTOSTHUSA?

35. Kak obecrnieunBaeTcsi CHHXPOHU3AIMsS MOCTYIJICHUSI W CYMTHIBAHUS KOMAaH]l B OuYepeld KO-
mauna?

36. Kakyo CTpyKTypy MOXET UMETh yCTPOMCTBO YIPaBIECHUS OUEPEAbI0 KOMaH 1?7

37. Kak nomkHa ObITh coriiacoBaHa paboTa oueped KOMaH/ C ONEepPallMOHHBIM YCTPOHCTBOM?

dopma IpoMeKyTOUHON aTTeCTallMK IO HACTOSILEH TUCIUITIIMHE — 9K3aMEH.
OneHoYHBIE CpENICTBA AJIs IPOMEKYTOUHOM aTTecTaluu:
ITpumMepbl BOIPOCOB K SK3aMEeHY MO JUCLUIUINHE
Monenu nporpaMMHpyEMbIX YCTPOICTB U CPECTB yIPABICHUS.
Mertoab! ¥ crioco0Bl peanu3aluy IpOrpaMMHUPYEMbIX allllapaTHBIX CPEACTB.
[IporpaMmMupyeMble HUHTErpajibHbIE CXEMBbI. DJIeMEHTHas 0as3a.
ApPXUTEKTYpbI IPOrPaMMHUPYEMBIX JIornueckux uaTerpainbubix cxeM (IVIMC) Knaccuduxanus.
[Iporpammupyemsbie nornyeckue marpuisl (IIJIM — PLA). Ilporpammupyemast MaTpudHast JOTUKa
(PAL). Ilporpammupyemsiii Jorudeckuii apromat (PLS). Ctpykrypa makpostueek. [TJIMC 6mounoi
CTPYKTYPBI.
Berpoensslie GpyHKIMOHaIBHBIE OJIOKH: TPOLECCOP, TaMATh, KOHTPOJLIEP U Jp.
Matpuunsie [TJIMC ¢pupmbr XILINX.
Marpuunsie IINIMC ¢pupmer ALTERA.
Matpuunsie [TJIMC ¢pupmsr ATMEL.
0. ITporpammupoBanue u pekoHpurypuponanue IIJIMC. 3arpyska B [IJIMC daiina koHpurypaum us3
ROM. Kounpurypuposanue IIJIUC B crangapre JTAG.
11. SI3bIku onMcaHus U IPOEKTUPOBAHHUS AIIIAPATHBIX CPEJCTB.
12. VHDL. Ctpyktypa mogenu. Tunsl nannbix. OnepaTtopsl. [Ipo6iieMHO-OpreHTHPOBaHHBIE KOMIIO-
HEHTBI.
13. Ctpykrypa Verilog moaenu. Tunsl ganabix. Oneparopsl. [Ipo6ieMHO-0pueHTHPOBAaHHBIE KOMIIO-
HEHTBI.
14. TunoBbie Moaenu pyHKIMOHAIBHBIX Y3710B HAa VHDL u Verilog
15. IIporpammuoe obecnieuenue npoektupoBanue Ha [IJIMC pupmsr ALTERA.
16. Ilporpammuoe obecnieuenue npoekrupoanue Ha [IJIMC pupmbr XILINX.
17. Ilporpammuoe obecrnieuenue npoexktupoBanue Ha [IJIMC ¢pupmer ATMEL.
18. IIpoekTupoBaHuE NPOrPAMMHPYEMBIX AIIIAPATHBIX CPEACTB C YYETOM TECTUPOBAHUS.

MRS

=0 © R

HpI/IMep MPAKTUYCCKUX Ba)IaHHﬁ, BBIHOCHUMBIX Ha 3a4€T, AJId IPOBECPKU MPAKTUICCKUX YMeHPIfI u
HAaBBIKOB CTYJIEHTOB O IUCLUILIINHE
1. Co3naiiTe 1 MPOMOICIIUPYUTE CXEMY OMEPAIMOHHOTO YCTPOMCTBA
2. ChopoekTupyiTe aBTOMAT YOPABJICHHUS OYEPEIbl0 KOMaHJ U OMNEPALIMOHHBIM
YCTPOHCTBOM
3. PaccumTaiiTe MakCMMallbHYI0 YacTOTY IMEPEKIIOUYEHHS] ONEpPalMOHHOTO YCTPOM-
CTBa ¥ TIOJATBEPIUTE €€ MOJICITUPOBAHUEM.

B ¢dunumane ucronp3yeTcs cucteMa ¢ TPaAUIIMOHHOHN KON OIEHOK — "OTIM4YHO", "Xopormio",
"y IOBIETBOPUTENLHO", "HEYJOBIETBOPUTENHHO", "3auTeHO", "He 3auTeHo" (nanee - MATHOATUIbHAS CH-
cTema).

[TpumeHsieMble KpUTEPUN OLEHUBAHUS MO AUCUUIUIMHAM (B COOTBETCTBUHM C MHCTPYKTUBHBIM

8



Hanpasnenue noocomosxu 09.03.01 « Ungpopmamuxa u svruuciumenvuas MeXHUKay (—fﬁ'ﬁ’ﬁﬁcﬁ'ﬁ

Ipoguns nodzomosku «IIpoepammmoe obecnevenue cpedcmes BLINUCTUMENLHOU MEXHUKU U J }
S |

A8MOMAMUZUPOBAHHBIX CUCTIEM» M3

PIIJ[ 51.B.JIB.02.02 « Texnonoeus npoexmupo8anus yCmpoucme Ha RPpocpammupyemoil 102uKe»

nucbMoM HIY MOBU ot 14 mas 2012 roma Ne 11-23):

Onenka Kpurtepun oneHkn pe3yibTaToB
10 JMCIHU- 00y4eHHUs 110 AUCHHUILINHE
IUINHE

«oTnm4yHO»/ | BeicTaBisercss o0yuaromemMycs, oOHapyKUBIIEMY BCECTOPOHHEE, CHCTEMATUYeCKOe U

«3a4TEHO ri1yO0OKO€ 3HaHHE MaTepUuaJIoOB U3YYEHHOM JUCLUIUIMHBIL, YMEHUE CBOOOIHO BBIIOIHSTh

(oTm4HO)»/ | 3a7aHuUs, MPEAYCMOTPEHHBIE IPOTPAMMOM, YCBOUBIIMIA OCHOBHYIO M 3HAKOMBIN C J0-

«3a4TECHO» HOJHUTENBHOM JUTEpaTypoi, peKOMEHI0BaHHOM paboueil mporpaMMoi AUCHUILIUHBI;
NPOSIBUBIIEMY TBOPUYECKUE CIIOCOOHOCTH B MMOHUMAHHH, U3JI0KEHUH U UCTIOJIb30BaHUU
MaTepHaJIOB W3YYEHHOW AMCUUIUIMHBI, O€3yNpedyHO OTBETHUBIIEMY HE TOJBKO Ha BO-
pockl Omiiera, HO UM Ha JIOTMOJHUTENbHBIE BOIPOCHl B paMKax pabodeil mporpammbl
JUCLUIUINHBL, IPABUJIBHO BBIIIOJIHUBIIEMY IIPAKTHYECKOE 3a1aHue. OLeHKa 110 Jucuu-
IUIMHE BBICTABIISIOTCS 00YYaIOLIEMYCs C yUETOM PEe3yJIbTaTOB TEKYILEr0 KOHTPOJIS.
Kommnerennuun, 3akperyi€éHHble 3a TUCHUILTMHON, COPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBII.

«XOopouIoy/ BeicraBisercs oOydaromemycsi, 0OHapy KMBILEMY IOJHOE 3HaHUE MaTepuasa U3y4yeH-

«3a4TE€HO HOM MCLUILIMHBI, YCIIEIIHO BBITOIHAOIIEMY PEIyCMOTPEHHBIE 3a/1aHNs, yCBOUBLIE-

(xopowio)»/ | My OCHOBHYIO JIMTEPaTypy, PEKOMEHJIOBaHHYIO pabouell mporpaMMoil TUCLMIUIMHBL,

«3a4TEHO» [IOKAa3aBIIEMY CHCTEMAaTHYECKUM XapaKTep 3HaHUN IO TUCIUILIMHE, OTBETUBLIEMY Ha
BCE BOINPOCHI OmiieTa, NMPaBWIBHO BBHIMOJHHUBIIMI MpPaKTUYECKOE 3a/JaHue, HO JOIY-
CTUBIIMM IIPYU 3TOM HENpPUHLMIHNAIbHBIE OIIMOKU. OIEeHKa 110 JUCLUIUIMHE BBICTABIIS-
IOTCS1 00YyYaroLIEeMyCsl C YUETOM Pe3yJIbTaTOB TEKYIETO KOHTPOJIS.
Komnerennuu, 3akperui€éHHble 3a AUCHUIUIMHON, cOPMUPOBAHBI Ha YPOBHE — «IIPO-
JIBUHYTBI.

«ynoBneTBo- | BricTaBisiercs oOydaromemycs, 0OHapyKUBLIEMY 3HaHHWE MaTepuaa U3y4eHHOH Jauc-

pPUTETBHOY/ LUIUIMHBI B 00beMe, HEOOX0IMMOM ISl JalbHeHel yueosl u npeacrosimeil paboTsl

«3a4YTEHO 10 MpoQeccuu, CIPaBIISIONIEMYCSl C BBIIIOJHEHUEM 33JaHUN, 3HAKOMOMY C OCHOBHOM

(ymoBieTBo- | IuTepaTypol, peKOMEHI0BaHHOW paboueil mporpaMMoi TUCIUILIMHBI; JOMYCTUBLIEMY

PUTENBHO)»/ | HOTPEUIHOCTh B OTBETE HAa TEOPETUYECKHE BOIPOCHI W/MJIM IPU BBIOJHEHUH MPAKTH-

«3a4TEHO» YEeCKUX 3a/aHuil, HO obOjajarouieMy HEOOXOIUMBIMU 3HAHUSAMM Ul UX YCTPaHEHUs
[0/l PYKOBOJICTBOM IIperojaaBaressi, J1M00 HENpaBWJIbHO BHIOJHUBIIEMY MpaKTHYe-
CKO€ 3aJ]aHKe, HO 110 YKa3aHUIO IIPENoAaBaTesis BBIIOIHUBIIEMY JPYTHE IPAKTHYECKHE
3aJIaHMsI U3 TOTO XK€ pasjiena JUCIUIUIAHBIL.
Komnerennuu, 3akpensiéHHble 3a TUCIUILTUHON, c(hOPMUPOBAHBI HA YPOBHE — «I1OPO-
TOBBINY.

«HeynoBie- | BeicraBisiercss oOydaroniemycsi, 0OHapyXHBILEMY cepbe3Hble MPOOeNbl B 3HAHUAX OC-

TBOPUTENb- HOBHOTO MaTepHalla W3Y4YeHHOW IUCHMIUIMHBI, JOMYCTHBIIEMY HpHHIMINAIbHBIE

HO»/ HE 3a- OLIMOKY B BBIIOJHEHUH 3a/laHUH, HE OTBETHBILEMY Ha BCE BOMPOCHI OMIeTa U JOTMOJ-

YTEHO HUTEJIbHbIE BOIPOCHI M HEMPABWIBHO BBIIOJHUBIIEMY MPAKTUYECKOE 3aJaHue (Hempa-
BUJIbHOE BBINIOJIHEHUE TOJIBKO IPAKTUYECKOTO 3aJaHMsl HE SBIAETCS OJHO3HAYHOM
MPUYMHON J1JIs1 BBICTABIIEHUS OLICHKH «HEYAOBIETBOPUTENbHO»). Kak mpaBuiio, oreHka
«HEYJIOBJIETBOPUTEIBHO CTABUTCS CTYAEHTaM, KOTOPbIE HE MOTYT IPOJOJDKHTH 00yde-
HUEe TI0 00pa3oBaTebHON MporpaMMe Oe3 JOTOTHUTENBHBIX 3aHATHN TIO COOTBETCTBY-
foiel aucuuiuinHe. OLeHKa 1Mo AUCHUILTMHE BBHICTABIISIIOTCS 00y4JaloneMycst ¢ yuéToM
pE3yJIbTaTOB TEKYILETO KOHTPOJIS.
KommnereHmym Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIC 32 TUCIUIIMHON, HE CPOpPMHU-
POBAHBIL.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JIUCHUIIJIMHBI
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Y4eOHoe 1 y4eOHO-12a00paTOPHOE 000pYy/A0BaHHE

Jl1st IpoBeieHHs JIeKIMOHHBIX 3aHATHI HUCII0JIb3YETCS yueOHas ay JUTOPUs 1J1s1 IPOBEACHUS
3aHATUI CEMHHAPCKOI0 THUIIA, IPYNIIOBBIX U MHIUBUAYaAJIbHBIX KOHCYJIbTALMH, TEKYIIEr0 KOHTPOJI U
MIPOMEXKYTOYHON aTTeCcTallid, OCHAIEHHAS CHCIHATU3UPOBAHHON MEOEINbl0; JOCKON ayIuTOPHOI;
JI€MOHCTPALlMOHHBIM O00O0PYZOBAaHUEM: IE€PCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM
(cTaOHApHBIM) IPOEKTOPOM.

Jl1s1 ipoBeieHUs1 3aHATHH J1a00PaTOPHOI0 THIA HCIIONIb3yeTCs yueOHast ayAUTOpUs 1Jis Ja-
00paTOpHBIX pPabOT, BHIMOIHAEMBIX B KOMIIBIOTEPHOM KJlacce, OCHAIIEHHAs! CIIeUaIN3UPOBAHHON Me-
0enblo; JOCKOM ayAUTOPHOMN; MEPCOHAIbHBIMU KOMIIBIOTEPAMH, CBSI3aHHBIMHU JIOKAIbHOM BBIYMCIIH-
TEJIbHOU CEThIO C MmojakmoueHueM k cetu Murtepuer u nocrynom B OMOC ¢unmana, ycTaHOBIEHHbII
CAIIP npoextupoBanus u mojenuposanus Ha [IJINC.

J1st caMocTOoATEIbHOH PadoThl 00y4AaKOIMXCS 110 TUCHUILUIMHE HCIOJIb3YETCSl MTOMEIEHUE
IUI CAMOCTOSITENIbHON paboThl 00Y4aroOLIMXCsl, OCHALIEHHOE CHEelMaIU3UPOBAHHON MeOesblo; TOCKOM
ayJIMTOPHOM; MEpPCOHAJIbHBIM KOMIIBIOTEPAMM C IMOJAKIIOUYEHHUEM K ceTH VIHTepHET M JOCTynoM B
BOUOC ¢Punuana.

IIporpammHoe o0ecnieuenune

[Tpu npoBeneHNUN JEKIMOHHBIX 3aHATUN MTpeycMaTpUBAeTCs MCIIOIb30BaHUE MaKeTa (CucreMa
JUIS TIOATOTOBKU U IPOBEJCHUS MPE3EHTALUH ).

[Tpu npoBeneHuun J1aOOPATOPHBIX PabOT CTyIEHTAMU IpPELyCMaTpUBACTCS HCIOJIb30BaHUE
CAIIP nyiga uHTErpupOBaHHOW Cpefibl sl pa3pabOTKU UPPOBBIX YCTPONCTB HA O6a3e MporpaMMupye-
MBIX JIoTHuecKux uHTerpaibHbix cxeM (IIJIMC) u TekcToBoro penakropa st 0pOopMICHHS OTUETOB.

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

B XoJze peanmaunn JUCHUITIINHBI I/ICHOJ'II)SYIOTCSI CJ'I@ZIYI-OHII/IG JOITIOJIHUTCIIBHBIC METOIbI O6y-
YEeHHsI, TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOYHON aTTECTallUd OOYYArOIIMXCS B 3aBUCH-
MOCTH OT UX I/IHI[I/IBI/IleaJ'II)HI)IX OCO6€HHOCT€I>1:

JUISI CJIENbIX M CJIA00BHASIINX

- JICKIIUHN O(i)OpMJ'IfIIOTCSI B BUJIC 3JI€KTpOHHOFO Z[OKYMCHTEI, )IOCTYHHOFO C IIOMOIIIBKO KOMIIBbIO-
Tepa CO CIeUATH3UPOBAHHBIM IMPOTPAMMHBIM 00ECTICUeHUEM;

- INCBMCHHBIC 3a1aHUA BBIIIOJIHAKTCA Ha KOMHI)IOTepe CO CHCHI/IaJ'II/ISI/IPOBaHHBIM nporpaMM-
HBIM 00€cTeYeHHEeM, UIIH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;

- obecrnieunBaeTCsl MHIWBUIyIbHOE paBHOMEPHOE ocBerieHue He meHee 300 Jrokc;

- JUISl BBITMIOTHEHUS 3a/IaHUs TIPH HEOOXOJAMMOCTH TPEIOCTABISETCS] YBETUYUBAIOIIEE YCTPOU-
CTBO; BO3MOXHO TaK»Ke HCI0JIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOUINX YCTPOUCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBETHUEHHBIM IPpU(TOM;

- 3a4€T MPOBOJUTCS B YCTHOI (popMe HIIM BBIMOIHSIETCS B MUCbMEHHOM (pOpMe Ha KOMIIBIOTEPE.

JJISl TIIYXHX H CJ1200C/IbIIIANINX:

- IEKUMU OQOPMIISIIOTCS B BUJIE JIEKTPOHHOTO JOKYMEHTA;

- MIUCbMEHHBIE 3a/IaHUs BHITIOIHIIOTCS HAa KOMITBIOTEPE B MIUCHbMEHHOH opMe;

- 3a4€T MPOBOJUTCS B MMCbMEHHOM (pOopMe Ha KOMITHIOTEPE; BO3ZMOXHO MPOBEAeHUE B (hopme
TCCTI/IpOBaHI/ISI.

JJIs1 JIMI C HAPYIIEHUSIMU ONOPHO-IBUTaTe/ILHOTO annapara:

- JICKIIUHN O(I)OpMJISIIOTCSI B BUJIC BHGKTpOHHOFO ,Z[OKYMGHTa, IIOCTYHHOFO C IIOMOIIIBKO KOMIIBIO-
Tepa Co CIEeNHATN3UPOBAHHBIM MPOTPAMMHBIM 00€CTICUCHUEM;

- INCBMCHHBIC 3alaHUA BBIIIOJIHSKOTCS Ha KOMHBIOTGpC CO CHGLII/Ia.HI/IE}I/IpOBaHHLIM HpOFpaMM-
HBIM 00€CITEeUeHUEM;
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- 3a4€T MPOBOAUTCS B YCTHOM (hopMe MIIM BBINOJIHAETCS B MUCbMEHHON (popMe Ha KOMIIbIOTe-
pe;

- UCTIOJNIb3YeTCA crenuanbHas yueOHas ayautopus s aui ¢ JIOB3 — ayn. 106 riraBHOro yueo-
HoOro kopmyca 1o aapecy 214013, r. CmoneHnck, DHepreTudeckuil mp-a, 1.1, 3qaHue 3HEpreTHYECcKoro
WHCTUTYTa (OCHOBHOH KOPIYC).

[Tpu HEOOXOIUMOCTH TpeTyCMaTPUBACTCS YBEIMUEHUE BPEMEHH IS TIOATOTOBKU OTBETA.

[Tponienypa npoBeneHUs MPOMEKYTOUHON aTTeCTalMK JUIsl 00y4YarolMXcs yCTaHABIMBACTCS C
yu€TOM MX WHAMBHUIYaJIbHBIX NCUXO(PU3NUYECKUX 0coOeHHOCTEH. [IpoMexyTouHas arrectanus MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIIOB.

[lpy mpoBeneHUH TMPOLEAYpPHl OICHUBAHUS PE3YIBTATOB OOYyYEHHS IpeIyCMaTpUBACTCS
UCIOJIb30BaHNE TEXHUYECKUX CPEACTB, HEOOXOJUMBIX B CBS3M C MHAMBUIYAJIbHBIMU OCOOCHHOCTSAMU
00y4JaromuXxcsi. ITH CPENCTBA MOTYT OBITh MPEJOCTABICHBI (DUIMAIOM, MJIM MOTYT HCIIOJNb30BaThCs
COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[TpoBeneHre Mpoueaypsl OIICHUBAHUS PE3YJIBTaTOB OO0YyUSHHS JOIYCKACTCS C UCTIOIh30BaHUEM
JMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIHH.

ObecnieunBaeTcst 10CTYNn K HHGOPMAIMOHHBIM U OubaMorpadguyeckuM pecypcam B CeTH
HuTepHer 1 Kaxkaoro odyyaromerocs B popmax, aganTupoBaHHBIX K OTPAHUYECHUSAM UX 3[J0POBbS U
BOCTIPUATHS HHPOPMALIUH:

JJIS CJIeNBIX U CJ1a00BHASIIIHX:

- B ICYATHOH (pOpME yBEITMUCHHBIM MIPHUPTOM;

- B (hOpMeE 3JIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayauodaiina.

A TJIYXHX M CJIa00CTIbIIIALIMX:

- B Ie4aTHou Gopwme;

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.

AJI1 00YYAIOUIUXCS ¢ HAPYLIEHUSIMU OMIOPHO-IBUIaTeIbHOI0 anmnapara:

- B IeyaTHOH opme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

9. VYYUEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECIEYEHUE
JUCHUTINHBI

OcHoBHas JuTepartypa.

1. Tlyxansckmii ['.1., HoBocenbuieBa T.4. IIpoektrpoBanne miudpoBbIX YCTPOUCTB: YueOHOE
nocodbue. - CII6.: UznarensctBo "Jlamp", 2012. - 869 c. B DBC «Jlaub». Pexum nocrymna:
http://e.lanbook.com/view/book/68474/

2. bepuyn 10.B. S3bik onucanus snexkTpoHHo# ammaparypsl VHDL: yue0. nocobue - M.OK
M3p-so MI'TY wum H.D. baymana, 2010. - 61. B OBbC «Jlamb». Pexum goctyna:
http://e.lanbook.com/books/element.php?pll 1d=52394/

3. Tonsaxos A.K. SA3piku VHDL u VERILOG B npoektupoBanuu g poBoil annaparypsl Ha
[TIJINC: yuebnoe nocobue / A.K. ITonmsikoB. — M.: U3aarensckuii jom MOU, 2012. — 220 c.

4. IlomaukoB A.B., TuxonmoB B.A. IlporpaMmMmupyempie amnmapaTHblE  CpEICTBA.
Mertoanueckue ykazaHusi K JabopaTtopHbsIM pabotam. - Cmonenck: PUO ¢unuana FTOYIIBO "MDHU
(TY)" B 1. C™monencke, 2008 1. - 16 c.

JlononHUTENbHAS IUTEPATYPA.
1. ConosneB B.B. OcHOBBI s13bIKa poeKTUpOBaHUs U (ppoBoii anmapatypsl Verilog. — M.:
lNopstuas muausa — Tenexkom, 2014. — 206 c.
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