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1. HEJIA U 3AJAYHU OCBOEHUA AUCIHUITJIMHBI

Leabo ocBOeHMS IMCUMIUIMHBI SIBJISICTCS TOJArOTOBKA OOYYaOIIMXCS K PELICHUIO 3a]ad
npoeCCUOHATLHON IS TEIBHOCTH B 00JIACTH amllapaTHOW pealn3aluy alrfOPUTMOB IO HAIIPABICHHIO
noarotoBku 09.03.01 «MubopmaTrika U BBIYUCIHTENbHAS TeXHUKaA» (Mpoduias moaroToBku: «IIpo-
rpaMMHOE 00€CIIEUYeHUE CPEACTB BBHIYMCIUTEIBHON TEXHUKH W aBTOMATU3MPOBAHHBIX CHCTEM») TIO-
cpeacTBoM obecrieyeHus: 3TanoB (HopMUpPOBaHHS KomIeTeHUuH, npeaycMorpeHHbix @I'OC u ycra-
HOBJICHHBIX TpOTpamMMoii 0akajiaBpuaTa Ha OCHOBE MPO(ECCHOHANBHBIX CTAHIAPTOB, B YaCTH IMpE/I-
CTaBJICHHBIX HUKE 3HAHW, YMEHUI U HABBIKOB.

3agauyn QMCOMIVIMHBI: U3Y4YUTh NOHSITUMHBIN anmapar AUCLMILIMHBI, OCHOBHBIE TEOpETHYE-
CKHE II0JIOKEHUS U METOJIbl UCIIOJIb30BaHMSI IPOrPaMMUPYEMOM JIOTHKHU ISl peanu3aiuu o0paboTKu
JAHHBIX W YNpaBJIEHUS, O3HAKOMHUTb OOYYAIOLIMXCS C COBPEMEHHBIMHM pa3paOOTaHHBIMHU I HUX
CAIIP, 0cOOEHHOCTSIMU MPOEKTUPOBAHMS BEICOKO3(D(PEKTUBHBIX anmapaTHBIX CPEACTB Mpuema, mepe-
nauu 1 00paboTku MH(GopMauu, chopMupoBaTh YMEHUS U IPUBUTH HABBIKU IPUMEHEHUS TeOpeTHYe-
CKUX 3HaHUU AJis pelieHus npodecCuoHaNbHBIX 3a/]a4, TAKUX KaK MOJIEIMPOBaHHUE U pa3pabOTKa CXeM
Ha ocHoBe [IJIMC, BcTpanBaHue X B IPOrpaMMHO allllapaTHBIE CPENCTBA U CUCTEMBI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

JucnuninHa «AmnmapatHas peaju3anus aIrOpUTMOBY» OTHOCHTCS K YacTH, (hOpMHPYEMOit
YYaCTHHKaMH 00pa30BaTEeNIbHBIX OTHOIICHUH.
Jnist u3ydeHus TaHHOW JWCIUILTMHBI HE0OXOAMMBI 3HAHUS, YMEHUSI U HaBBIKU, (popMupyembie
MPEIIIECTBYOUMMH JUCHUIUIMHAME B TpaeKTOpuu GpopmupoBanus kommnereHuuu [1K-5:
e DJIEKTPOHMKA;
o (CXeMOTEXHHKA;
e  MuKpONpoLECcCOPHBIE CUCTEMBI;

JlaHHOM qUCHMIUIMHA SIBJISETCS 3aBepllaroliel B paMkax Tpaektopun ¢popmuposanus I1K-5:
e MonenupoBanue.

Takxe TUCIUTUIMHA SBIsETCS PYHIAMEHTOM JIs Cleayronux npakTuk u [hA:
e [IpennuiuioMHas mpakTUKa
e [loaroToBka K 3aIUTe U 3aIIUTa BRITYCKHONW KBAaTU(UKAITMOHHONW PaOOTHI.

3. TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoeHMe TUCHUIUIMHBI HalpaBieHo Ha (JOpMHUPOBAHKE 3JIEMEHTOB CJIEIYIOIINX KOMIETEHIIUH
B cootBeTcTBUU ¢ PI'OC BO un OII BO no nanHOMy HanpaBieHHIO MOATOTOBKU:

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

Komnerennus NHauKkaTopbl JOCTHKEHUS KOM- Pe3yabTaThl 00yuyeHus
neTeHuui
ITK-5. Cnoco6en | [1K-5.1 Criocoben pa3pabarpiBaTh | 3HACT:
paspabarbIBaTh U | DJIEMEHTHI U CXEMBI allllapaTHOM pe- | - MPUHLMIIBI IOCTPOEHUS AJIEKTpUYe-
HACTpauWBaThb  THUIIO- | aJU3aLUU AJITOPUTMOB. CKHX CXEM;
BbIE  DJIEKTPOHHBIE - (usHuyecKre U 3JICKTPUYECKUE MO-
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KoMmnerennus

HNHIuKATOPHI JOCTHKEHUSA KOM-
neTeHuui

Pe3yabTarnl 00y4yeHus

CXEMBbI, CXEMOTEXHH-
YecKue Yy3JIbl, amma-
paTHOE U MpOrpamm-
HOE o0eclieyeHue CH-
CTEM Ha  OCHOBE
MHUKPOIIPOIIECCOPOB

JIeJI OCHOBHBIX JIEKTPUUYECKUX CXEM;
- OCHOBBI NPUHIIUIIOB CKBO3HOTO MPO-
E€KTUPOBAHUS.

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

TUPOBAHUSA
YMmeer:
- paboTaTh C TEXHUYECKON JOKYyMEH-
Tamuei.
- HUCTOJb30BaTh (DYHKIMOHAIBHBIC

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

Biaaneer:

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

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

- IpUEeMaMH HCCIIeZIOBaHUS pabOThI
CXEM W Yy3JIOB Ha Pa3IUYHYI0 Harpys-
Ky U HU3MEpPEHHEM BPEMEHHBIX Mapa-
METPOB PalbOTHI.

[1K-5.2 Pa3zpabarbIBaeT noseeHue-
CKO€ OIMCaHUE MOJEJIEH anmnapar-
HBIX CPEJICTB Ha OCHOBE MIPOTPaM-
MHpPYEMOMU JIOTUKU

3Haer:

- NPUHLUIBI CKBO3HOTO NPOEKTUPO-
BAHMS YCTPOWCTB aIlllapaTHO pealv-
3YIOLIUX aITOPUTMBI;

- S3BIKA TIOBEJEHYECKOIO OIMCAHMS
U(POBBIX KOMIIOHEHTOB U JIOTHYe-
ckux ¢pynkuit VHDL u Verilog.
YwMmeer:

- WCIOJIb30BaTh CHUCTEMbBI aBTOMAaTH-
3UpPOBAHHOIO MPOEKTHUPOBAHUS C HC-
noab3oBanueM I1JINC;

- MPOBOJUTH OIUCAHHE alllapaTHBIX
CPEJICTB Ha IMOBEJEHUYECKOM SI3bIKE.
Bnaneer:

- HaBBIKAMHU Pa3pabOTKH armapaTHbIX
CPEJICTB C UCIIOJIb30BAaHUEM BBICOKO-
YPOBHEBBIX SI3bIKOB IIPOEKTUPOBAHHE
Y MOJICJIMPOBAHMS alllapaTHBIX
CPEACTB.
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4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHbI

CTpyKTypa AMCUMILIMHBI:

Ne Unzexe

Covcerp 8 Viroro sa xype
K acos 3 - X wacos e Kap | Cen
e ONTPOML [7Reers | Korrawr | Jlex | Jla6 | Tp | KPIL | CP | Kowrpons | >¢ | Henems | Kowtpoms [PRec T esimas | Jlex | Jlao | Tp | KPIL | CP_| Kowrpons | Beero | Henem

4

B1.B.JIB.03.01

‘Annapasias
peanmsawis | 5 prp
anropurs

80 52 20 32 92 36 s 320 180 52 20 32 92 36 5 15 8

OBO3HAYEHMUS:

Buabl npoMexyTOYHOM aTTecTAMU (BUIAbI KOHTPOJIA):
OK3 - SK3aMCH;

3a0 - 3a4eT ¢ OLIEHKOI;

3a — 3auer.

Buasi pador:

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

Jla6.— mabopaTtopHbie pabOTHI;

[Ip. — mpakTUyecKre 3aHATHUS;

KPII — kypcoBas paboTa (KypcoBOii IPOEKT);

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

CP — camocTosTenpHas paboTa CTy€HTOB;

3.€

.— 00BeEM JUCHUINIIMHBI B 3a4CTHBIX CANMHHUIIAX.

Conep:xanue IMCUMILUINHBI:

HaumenoBanue BUIAOB 3aHATHIL 1 TEMATHUK, COACPKAHUC

JlexumoHHbIe 3aHATHSA, KoaudecTBo - 10 o 2 yvaca:

1.1. IIporpammupyemsie oruueckue cxembl. CPLD. FPGA.

1.2. BerpanBaemsle crienmanusupoBanibie 010ku B ITJINC.

1.3. S3eixku HDL.

1.4. Cucremsl npoekTupoBanus U moaenuposanus Ha [IJIMC.

1.5. Opranuzanusi cucTeMbl CHHXPOHH3AIMH alllapaTHO-IIPOrPaMMHBIX CPEJCTB.

1.6. Vicnionp30BaHue perucTpoB NaMsITH U ouepesiel B CTPYKTYpE almapaTHBIX CPeJICTB 00padboT-
KU JaHHBIX U YIPaBIECHUH.

1.7. I'enepaTopsel U AETEKTOPBI CUTHAJIOB.

1.8. CpencTtBa 00pabOTKH TaHHBIX C KOHBEHEpHO! 1 MapauIeTbHOU CTPYKTYPaMHU.

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

JlaGopaTopHble pabOThI, KOJIUYECTBO - 8 10 4 yaca.

2.1. IlpoexTrpoBaHue Ha OCHOBE 0a30BbIX AIEMEHTOB (IIPUMUTHUBOB).
2.2.Pa3pabotka Ha ocHoBe VHDL.

2.3. Pa3pabotka Ha ocHOBe Verilog

2.4. IIpoexTupoBaHue Kojepa KaHajla CBA3H.

2.5 IlpoekTupoBaHue AeKOJepa KaHaia CBA3U.

2.6. FIFO.

2.7. IlpoekTupoBaHue NepeIaTunKa U MPUEMHUKA KaHAJIa CBS3H.

2.7 TlpoBepka KaHajla IOCIEA0BATENbHON NIEPEAUYM U TPUEMA.

Pacuetno-rpaduueckas padora.
Pa3zpaboTtka u MoieTupoOBaHUE MPUEMO-TIEpEIaTINKA TTOCIEA0BATEIHPHOTO KaHaa CBsI3U 10 WH-
JMBHIYAITbHOMY 33JJaHHIO.

CamocTosTenbHas paboTa CTYAEHTOB:
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Ne HanmeHnoBaHue BUIOB 3aHATHIL 1 TEMATUK, COACPKAHUC

4.1. [ToaroToBKa K 3aIuTe JaOOPaTOPHBIX padoT.

4.2. [loaroToBka ¢ MPaKTUYECKUM 3aHATUSIM.

4.2. CaMOCTOSITENIbHOE U3yUEHUE TEOPETUUECKUX MATEPHAIIOB 10 CIEIYIOIIUM BOIIPOCAM.
Cospemennsie [IJIMC npousBoactea kommanuii Altera, Xilinx, Actel, Atmel, Lattice.
CuHTaKkcuc 1 CTpykTypa Mojenu Ha ocHoBe VHDL.

CuHTaKCHC U CTPYKTypa MOZAETHN Ha ocHoBe Verilog.

Cuctema npoektupoBanus Quartus pupmsr Altera..

Crtpykrypa, coctaB u BosmoxxkHoctu CAIIP Foundation ISE ¢pupmsr Xilinx
TecTupoBaHue ¥ IUArHOCTHKA cXeM C ucnoiab3oBanuemM JTAG.

Hcnonp3oBaane FPGA mns ITOC.

Texkymuii KOHTPOJIb:
- IPOBEPKA KOHCIEKTOB JIEKIIUH U TOTIOJHUTEIbHBIX TEOPETUUECKUX MAaTEPHUAJIOB;
- MPOBEPKa OTUYETOB IO JabOpaTOpHBIM padboTaM;
- 3aIUTa JJA0OPATOPHBIX padoOT;
- npoBepka PI'P.

Pe3ynbTaThl TEKyIIEro KOHTPOJS (UKCUPYIOTCA C HUCIOJIb30BAaHHEM TpeXOalabHON CHCTEMBI
(0, 1, 2) mpu mpoBeaeHUH KOHTPOJIBHBIX HENENb M0 TpaduKy ¢riinana B TEYCHHE CEMECTpa, a TaKkkKe
YUUTBIBAIOTCS IPENO/aBaTesieM IMPH OCYIIECTBICHUU NPOMEXKYTOYHOM aTTeCTAallMM IO HACTOsIIEH
JTUCIUIUINHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHU

Tabnuia - O6pa3oBaTeIbHBIE TEXHOJIIOTHH, UCTIOIB3YEMBIE TIPU PeaTH3allui PA3IMYHBIX BUJIOB yueO-
HBIX 3aHSATHH MO AUCHIUIIINHE

Ne | Buabl y4eOHbIX 3aHATHI Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH
n/n
1 Jlekuun Krnaccuueckast (TpaguiimonHas, HHGOPMAIIMOHHAS ) JTEKIIHS.

WuTepakTiBHAs JeKIMs (JIEKLUSA-BU3yaTU3aALHS).
WuTepakTuBHAas JeKuus (IpoOieMHast JIEKIHs).

Jlexuus, cocTaBieHHAss HA OCHOBE PE3YyJIbTaTOB HAyYHBIX HCCIIE-
JIOBaHMM, B TOM 4HCJIE C YYETOM pErMOHaIbHBIX OCOOCHHOCTEH
npodeCCHOHATBLHON AEATENbHOCTH BBITYCKHUKOB M TOTPEOHO-
cTeit paboTomarenei.

WuauBuyanbHbIE U TPYNIOBBIE KOHCYIBTALUH 110 TUCIHUITIIHHE.

2 JlaGoparopHas paboTa TexHOOrHs BBINOJIHEHHs J1a0OPaTOPHBIX 3aJaHUM WHIAWBUAY-
aJbHO.

TexHomorus mpo6JeMHOro 00y4eHus: Ha OCHOBE aHaINU3a Pe3yJib-
TaTOB JJAOOPATOPHOM PabOTHI: MHAWBUIyaJIbHBIN OMpPOC, Mpe-
CTaBJICHHE CTYJCHTOM Pe3yJIbTaTOB J1JAOOPaTOPHOIM paboTHI B
dbopme oTyera.

3 PacuetHo-rpaduueckas pa- | BolnoigHeHne MHAMBUIYaIbHOTO 331aHUS U 0(OpMIIEHHE OTUETA.
6ora TexHonorust 00CyXAeHU UHIUBUIYAIbHO MOJYYEHHBIX Pe3yJib-
TaTOB C (POPMUPOBAHUEM OIICHOUHOTO 3aKIIFOYCHHUS

4 CamocTosTenbHas paborta HNupopMalinoHHO-KOMMYHHMKAIIMOHHBIE TEXHOJOTHH (JOCTYyH K

6
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Ne | Buabl yueOHbIX 3aHATHIH Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH
n/n
crynentoB (BHeayauTopHas) | DUOC ¢unmana, k ObC dumana, noctyn kK mHGOPMAIIMOHHO-
METOJMYECKIM MaTepHaliaM Mo JTUCITUILINHE).
5 Kontpois (mpomexxytounas | OTBET mo OuieTy.

aTTeCTaIUs: SK3aMEH )

6. OIEHOYHBIE MATEPHAJIBI JI/Is1 TEKYIETO KOHTPOJIS K
MMPOMEKYTOUYHO ATTECTALIUU — JIJISI OLIEHKU KAYECTBA OCBOEHUS
JUCHUIINHBI

K npoMexyTO4HOHM arrecTaluy CTYIAEHTOB IO AMCLUIUIMHE MOTYT IIPUBJIEKATHCS IIPEICTaBU-

Tenu paboToIaTeNne, IpenoaaBaTesy MOCIeyIINX AUCIUIUINH, 3aBelyIole kageapamu.

OHGHKa KadyeCTBa OCBOCHHA AMCHHMIIIIMHBI BKIHOYACT KaK TGKYHII/Iﬁ KOHTPOJIb YCIICBA€MOCTH,

TaK U ITPOMEKYTOUHYIO aTTCCTAUIO.

PN D=

[N T NS T NS T NS T NG S S g = T T W Sy SN o}

25.
26.
27.

6.1. OueHo4HbIE CPEACTBA TEKYLIEr0 KOHTPOJIA yCIIeBAeMOCTH:

Bonpocsl 1u1st 3a1MThHI J1A00PaTOPHBIX padoT
[Tepeuncnure ocHoBHBIE KOMITOHEHTHI cucteMbl MAX+PLUS 11.
OOBsicHUTE TOPSIOK CO3/JaHUS MOJIENIM HA OCHOBAaHUM BPEMEHHBIX THArpaMM.
OO0bscHUTE TOPSATOK CO3JaHUS MOJENIN B (DOPME CXEMBI.
Kakue onepannonubie 6;10ku BXOAAT B cocTaB kommuisatopa MAX+PLUS II.
Kak npoBeputh npaBuIbHOCTh (PYHKIIMOHUPOBAHUS MOJIEIH.
IlosicHuTE OCHOBHBIE ONIEPALIMU ITPU CO3JaHUH TECT BPEMEHHBIX AHAarpaMM.
Kak co3nate cOMBOJI MO 711 UCIIOJIB30BAHUS €€ B IpapuecKkoM peaaKkTope.
Kaxkue [IVIMC MoryT ucnonb3oBaThCsl pu MoAenupoBanuy B cpene MAX+PLUS
Kakyto ctpyktypy umeer VHDL onucanue 3nekTpoHHOU Moaenun?

. Kakue xnaccel 00bexToB nogaepxxuaer VHDL?

. Kakue oneparopsl ucnions3yrorest B VHDL onucannsax monenen?

. Ilepeuncnure npobIeMHO-OPUEHTHPOBAHHbBIE KOMITIOHEHTHI si3bika VHDL.

. B xakoit popme o0bsBisieTcs mpoekt B VHDL?

. Kako#t Bug numeer onvcanue apxuTektypsl mpoekra B VHDL?

. Uto Takoe 6ubnuorexku npoekta? Kak o0bsBisiercs koHpurypauus npoekra B VHDL?
. Kak o0bsBsitorcst konctantel B VHDL?

. Kak ucnons3yrorcs nepemennsix B VHDL?

. Yro Takoe curraisl B onucanusx VHDL?

Kak 3anaercs monensHoe Bpemst B VHDL?

. Kak oopmisiercs mpoekt Ha Verilog?

. Kakoii Bun umeror Moayiu Ha si3pike Verilog?

. Kak peanusyrotcst aBTomaThl Ha si3bike Verilog?

. IIpencraBuTh onucaHue apXUTEKTYpbl aCHHXPOHHOTO D-Tpurrepa.

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

u‘l’

[IpencraBuTh onMcaHue apXUTEKTYPhl PETUCTPA CABUTA.

IIpencraBuTh OnucaHue apXUTEKTYPhl PErUCTPA CABUra C MapajuIeIbHON 3aIIUCBIO.

Kak mo rpady nepexonos BeimoaauTs VHDL onucanue mociieoBaTeIbHOCTHOM CXEMBI.
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28.

29.
30.
31.
32.

33.
34.
35.
36.
37.

OOBACHUTH CMHTAKCHC MCIOJB30BaHus oreparopa Bbibopa CASE B mocneaoBaTeabHOCTHBIX
CXeMax.

Kak onucath TakTHpoBaHHE EPEMEHHON IO (PPOHTY TAKTOBOT'O CUTHAJA.

Kak nomayuuTs cursain o npasuiaMm KogupoBaHus Manuectep?

Hy>xHo 511 TakTUpOBaTh BBIXOJAHOM CUTHAN MepeaaTyrKa’?

3a kakoe Bpemsi OyJeT mepenaHo 16-Tu pas3psaHOe CIIOBO MO IMOCIEAOBATEILHOMY KaHAITy ¢
TaKTOBOM yacTtoToM nepenarunkal 0 MI'u?

Ort uero 3aBucut emkocth FIFO nepenardnka nociae10BaTeIbHOIO KaHaua CBA3U?

Kak ob6ecnieunBaeTcsi CHHXpOHU3AIIMSI HA ypPOBHE OUT B IpUEMHUKE?

Kakwue BbI 3HaeTe crocoObl CHHXPOHU3AIMH KaJpOB IPUEMHUKOM I1OCIIEI0BATEILHON JINHUH?
CocraBsbTe rpad aBromata ympasienus y3iamu FIFO — konep nepenarynka.

Onumure J1Oruky paboThl aBTOMAara yCTPOWCTBA yHpPaBJIEHUS MPUEMHUKOM COOOLIECHH Io-
CJIEIOBATENHFHOTO KaHaa.

6.2. OueHoYHbIE CPEACTBA JJIsl IPOMEKYTOYHOM ATTECTAIUM — IK3aMEH.

IIpumepsI BONIPOCOB K 3K3aMEHY 10 JMCIHHILIMHE
[TporpamMmMupyemblie JIOTHYECKHE HHTErpabHbIe cXeMbl. Kitaccudukarus.
[Tporpammupyemseie norudeckue matpuilsl (IJIM — PLA).
[Tporpammupyemas MmaTpuuHas jioruka (PAL).

[Tporpammupyemslii norudeckuit aromart (PLS).
Makpostueiiku. CTpyKTypa Makposiueex.
Marpuunsie INIMC ¢pupmbr XILINX.
Matpuunsie [IJIMC ¢pupmsr ALTERA.
Bcerpoennsie 6s1oku TJIUC.
3arpyska B IIJIUC ¢aiina konpurypaunuu uz ROM.
. Kondurypuposanue IIJINC B crangapte JTAG.
. Cucremsl npoextupoBanus 1 otnaaku [IJIMC ¢pupmsr ALTERA.
. Cucrems! npoexktupoBanus u otiagku [IJIMC ¢pupmer XILINX.
. SI3p1xm mpoextupoBanuss HDL.
. SI3bIK onucanus anmnapaTtHbix cpeacts VHDL.
. SI3bIK onucaHuA anmapaTHbIX cpeacTB Verilog.
. CHHXpOHU3aLKs BBIYUCIUTEIBHBIX YCTPOUCTB. IIpockanb3biBaHNsl CHHXPOHU3ALUY.
. ®azoBbie momexu. [Lxutrep. Banaep.
. OcobeHHoCTH nIepeayn cOOOIIEHH Mo KaHanaM cBsi3u. CHHXpOHM3AlKs Ha YPOBHE
KaJIpOB.
19. Opranusanus FIFO Ha peructpax namsTH.
20. Opranm3anus FIFO na ocnHoBe RAM.
21. Ouepenb KOMaHI.
22. Konseiiepsl. Oprann3anus. Y npaBjicHHE.
23. [Ipoueccop NOTOKA JIaHHBIX.
24. I'enepaTopbl CUTHAJIIOB HAa OCHOBE (p)a30BOM aBTOMOJICTPONKH YACTOTHI.
25. IIpoexkTupoBaHe yCTPOMCTB C yUETOM 0OECIIeUeHUsI X TECTUPOBAHMSL.
26. CaMOTECTUPOBAHUE.

e Al S

— e
OO DN WN—=O

IIpuMep NpaKTHYECKUX 3a/IaHHI, BBIHOCUMBIX HA IK3aMeH, /I MPOBEPKH MPAKTHYECKUX yMe-

HUH U HABBLIKOB CTYACHTOB IO TUCHUIIJIMHE

1. Co3paiiTe u mMpoOMOAETUPYHTE cXeMy TpeoOpa3oBaTens Koda ['pes B ABOMYHBIN
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KO

2. CnpoeKTupyiTe aBTOMAT YNPABJICHUS Ha 3 COCTOSIHUS 110 33IaHHOMY QJITOPUTMY.

3. PaccumuTaiiTe MaKCUMaJIbHYIO YacTOTY NEPEKIOYEHUS ABOMYHOIO CUETUMKA Ha 3a-
JTAHHOM AJIEMEHTHOU 0a3e U MOATBEPIUTE €€ MOJICTUPOBAHUEM.

B ¢unuane ucnonp3yercs cucremMa ¢ TpaJAUIIMOHHON IIKAJION OIEHOK — "OTiIM4HO", "Xopomio",
"y I0BIETBOPUTENILHO", "HEYJOBIIETBOPUTENHHO", "3auTeH0", "He 3auTeHo" (najnee - NATHOAUIbHAS CH-

cTema).

[IpumeHnsieMble KPUTEPUU OLICHUBAHUS MO JUCUUIUIMHAM (B COOTBETCTBUU C MHCTPYKTHBHBIM
nucbMoM HIY MOBU ot 14 mas 2012 roma Ne 11-23):

Ouenka Kputepun oueHku pe3yjibTaTtoB
1o AUCHU- 00y4yeHus1 10 TUCHHILINHE
TUIMHE

«oTnuHO»/ | BeicTaBisiercs oOyuaroniemycs, 0OHapy>KUBIIIEMY BCECTOPOHHEE, CHCTEMAaTUYECKOE U

«3a4TE€HO rTyOOKO€ 3HaHWE MAaTepUaIOB U3YYEHHOM TUCIUTITNHBI, YMEHHE CBOOOHO BBITIOHSITh

(oTimmuHO)»/ | 3aJaHUs, IPETyCMOTPEHHBIE MPOTPaMMON, YCBOUBIINNA OCHOBHYIO U 3HAKOMBIN C J0-

«3a4TEHO» MOJIHUTENIBHON JINTEpaTypoii, peKOMEH0BaHHOM paboyeil nmporpaMMon AUCLMITIIUHBL
MPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B MOHUMAHUH, U3TI0KEHUHU U UCIIOJIb30BAHUU
MaTepHaJIOB M3yYEHHOW TUCIUIIINHBI, 0€3yNpeYyHO OTBETHUBIIEMY HE TOJBKO Ha BO-
npockl Omiera, HO ¥ Ha JIOTOJHHUTENbHBIE BONPOCHI B paMKax pabodeil mporpaMmbl
JTUCIUTITMHBI, TTPABUJILHO BHITIOJIHUBIIEMY ITpakTH4YecKoe 3aaanue. OLeHKa 1Mo TUCIIH-
TUTMHE BBICTABIIAIOTCS 00YYarOMIEeMyCs C Y4ETOM pe3yabTaTOB TEKYIIETO KOHTPOJIS.
Kommnerenmuu, 3akperni€éHHbie 3a TUCHUILUIMHON, cPOPMUPOBAHBI HA YPOBHE — «ITa-
JIOHHBII.

«XOPOIIO»/ BricTaBnsercs oOyuaromemMycsi, 0OHapy>KMBIIIEMY TOJTHOE 3HAHUE MaTepuajia U3ydeH-

«3a4YTEHO HOM TUCHUIUIMHBI, YCIICIIHO BBINOIHSIOIEMY MPEIyCMOTPEHHBIE 3a/1aHHs], YCBOUBIIE-

(xoporo)»/ My OCHOBHYIO JIUTEPATYpPy, PEKOMEHIOBAaHHYIO paboueill MmporpaMMoi IUCITUTUINHBL,

«3aYTEHO» MOKa3aBUIEMY CUCTEMATHUYECKUU XapakTep 3HAHWM MO JUCHUILUIMHE, OTBETHBIIEMY Ha
BCE BOMPOCHI OWJIETa, MPABWJIHHO BBHITIOJHUBIIMA MPAKTUYECKOE 3a/JaHHeE, HO JOIY-
CTHUBIIHIA TIPU 3TOM HEMPUHIUINUATbHBIE OMOKH. OTeHKA M0 JUCIUILTHHE BBHICTABIIS-
10TCs 00y4aromeMycst ¢ y4€TOM pe3yJIbTaTOB TEKYIEro KOHTPOJISL.
KomneTtennun, 3akperui€éHHble 32 AUCHUIUTMHON, cC)OPMUPOBAHBI Ha YPOBHE — «IIPO-
JBUHYTBIIY.

«ynoBneTBO- | BricTaBmsiercs oOydaromieMycsi, 0OOHapy>KUBIIIEMY 3HaHHE MaTepuaia U3y4eHHOU auc-

PUTETHHOY/ [UTTUHBI B 00beMe, HEOOXOIMMOM ISl JAJIbHEHIIeH y4ueObl U MPEACTOSIIIeH padoThI

«3a4YTEHO 1o MpoQEeCCHH, CIPABISIONIEMYCSI C BBITIOJTHEHUEM 33IaHUM, 3HAKOMOMY C OCHOBHOM

(YIOBIETBO- | IUTEpaTypOH, PEKOMEHI0BAaHHOW paboveil mporpaMMon AUCITUTIIIMHBL, JOITYCTUBIIEMY

PHUTENBHO)»/ | MOTPEIIHOCTh B OTBETE HA TEOPETHUECKHUE BOMPOCHI /WU MPHU BHITIOJTHEHUH MPAKTHU-

«3aYTEHO» YEeCKUX 3aJaHUi, HO oOsiajaronieMy HEOOXOIMMBIMH 3HAHUSIMU U UX YCTpPaHEHUS
10JI PYKOBOJICTBOM TMpPENoAaBarels, JM00 HEMPAaBWJIHHO BBITIOJHUBIIEMY MpaKTHYe-
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Ounenka Kpurepun oueHku pe3yjbTaToB
1o AUCIHU- 00yuyeHus1 0 TUCHUILINHE
ILUINHE
CKO€ 3aJlaHKe, HO 110 YKa3aHUIO MPEernoaBaTesis BIIOIHUBIIEMY JPYTHe MPAKTHUYECKHE
3a/IaHMs U3 TOTO K€ pasjiesia JUCIUIUIUHBIL.
Komnerenuuu, 3akperi€HHble 3a TUCHUIUIMHOMN, chOpMHUPOBAHBI HA YPOBHE — «IIOPO-
TOBBIN.
«HEyOoBJIe- BrictaBnsercs oOydaronieMycs, 0OHapy>KUBILIEMY CEepbhe3HbIE MPOOENbI B 3HAHUSIX OC-
TBOPUTEb- HOBHOTO Marepuaja HW3YYEeHHON IUCHUIUIMHBI, JONYCTUBIIEMY MPUHIIUIUAILHBIC
HO»/ HE 3a- OIIMOKY B BBHIIIOJIHEHUU 33/IaHUM, HE OTBETHUBILIEMY Ha BCE BOIPOCHI OMIIeTa U JOMOJI-
YTEHO HUTEJBHBIE BOIIPOCH M HETIPABUJIBHO BBIMOJHUBILIEMY MPAKTHYECKOE 3a/1aHue (Hempa-

BUJIBHOE BBIMIOJHCHUE TOJBKO IPAKTUYECKOTO 3aJaHUsl HE SIBISICTCS OJIHO3HAYHOMU
IIPUYMHON /17151 BBICTABIICHUS OLIEHKH «HEYAOBJIETBOPUTENIBbHO»). Kak mpaBuito, oreHka
«HEYJIOBJICTBOPUTEIHHO CTABUTCS CTYACHTaM, KOTOPbIC HE MOTYT IPOJIOJDKUTH 00yUe-
HUE 110 00pa30BaTEIBHON MporpaMMe 0e3 JOTOTHUTEIBHBIX 3aHATHIA 10 COOTBETCTBY-
foleit nucuuruinae. OLeHKa Mo TUCIUIUIMHE BBICTABIAIOTCS 00yYaromeMycs ¢ y4éToM
PE3yIBTATOB TEKYIIETO KOHTPOJIS.

KommereHIin Ha ypOBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIC 33 TUCIUILIMHON, HE CHOpPMHU-
pOBaHBL.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Y4eOHoe 1 y4eOHO-1200paTOPHOE 000pYyAOBaAHHKE

I[.Tlﬂ NMpoBeACHUA JEKIUMOHHBIX 3aHSATHH HCIIOJIB3YCTCA yqe6Ha;1 ayJuTopus I IMpOBECACHUA

3aHSITUNA CEMHHApPCKOI0 THIA, TPYNIOBbIX U UHIUBUIYaJIbHBIX KOHCYJIbTAlUN, TEKYILIETO0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTallui, OCHAILEHHAas CHEelHMaIM3MpOBAHHOM MeOenblo; JOCKOM ayauTOpHON;
JI€MOHCTPALIMOHHBIM O00OPYJIOBaHHEM: MEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); IMEPEHOCHBIM
(cTariOHapHBIM) TPOEKTOPOM.

Jl1st mpoBeaeHMsl 3aHATHI J1a00PAaTOPHOIr0 THNA UCIOIb3yEeTCs yueOHast ay JUTOpUS JUIs Jia-
00paTOpHBIX pabOT, BHIMOIHAEMBIX B KOMIIBIOTEPHOM KJlacce, OCHAIllEHHAas! CIelUalu3upOBaHHON Me-
0enblo; JI0CKOM ayJMTOPHON; MEPCOHANBHBIMU KOMIIbIOTEPAMH, CBSI3aHHBIMU JIOKAJIbHOM BBIYHCIIH-
TEJNBHOM ceThio ¢ moAKIMoueHneM k cetu Murepuet u goctynom B DUOC ¢unmana, ycTaHOBICHHBIN
CAIIP npoextupoBanus u MmoaenupoBanus Ha [IJINC.

J1s1 caMOCTOATEIBLHOH PadoThl 00Y4aKOIMXCS 110 TUCIUIUIMHE HCIOJIb3YETCSl TOMEIEHNE
JUISL CAMOCTOSITENIbHON paboThl 00YyYarOIIMXCsl, OCHAILIEHHOE CHEIHAIN3UPOBAaHHON MeOEeNbI0; JOCKOU
ayJIMTOPHOM; NEPCOHAJIbHBIM KOMIIBIOTEPAMM C IOAKJIIOUYEHHWEM K ceTH VHTepHET M JoCTynoM B
OUOC Pununana.

IIporpammHoe o0ecnieuenune

[Tpu mpoBeeHUN JIEKIIMOHHBIX 3aHITHH MPEeIyCMaTPUBAETCS UCIIOJIb30BAHUE OQuUCHO20 TIaKe-
Ta (cUcTeMa JUIsl MOATOTOBKH U IPOBEICHUS MpEe3eHTaLnil).

[Ipu npoBeneHuu aOOPATOPHBIX PaOOT CTyJEHTAMH MPEIyCMaTPUBAECTCS HCIOJIb30BaHUE
CAIIP nyis MHTErpupOBaHHOM CpeJibl sl pa3paboTKu HU(POBBIX YCTPOUCTB Ha Oa3e MporpamMMmHpye-
MbIX Jjorndecknx uHTerpaibHbXx cxeM (ITJIMC) u TekcToBoro pegakropa st opopMIIEHUS OTYETOB.
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8. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O TPOIECCA AJIs JINL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbsA U UHBAJINIOB

B X0A¢C pain3alv JUCHUILIMHBI UCIIOJIB3YIOTCA CICAYIOHNIUE JOIMOJIHUTCIIBHBIC METOAbI O6y-
YCHU, TEKYIIETO KOHTPOJIA YCIIEBACMOCTH U HpOMeX(YTOqHOﬁ arrecrauguu 06yqa101u14xc;1 B 3aBHCH-
MOCTHU OT UX UHAUBUAYAJIbHBIX 0COOEHHOCTEH:

JJIS CJIeTIBIX M CJIa00BHASIIIMX:

- JIGKIUU O(OPMIISIOTCS B BUJIE€ 3JIEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C TIOMOIIbI0 KOMIIBIO-
Tepa CO CIEeLUAIU3UPOBAHHBIM IPOrPAMMHBIM 00€CIIEUEHUEM

- MMCbMEHHBIE 3aJJaHUsl BBINOIHIIOTCS HAa KOMIBIOTEPE CO CIEHUATM3UPOBAHHBIM IPOrpaMM-
HBIM 00€CIeYeHNnEeM, U MOTYT ObITh 3aMEHEHB! YCTHBIM OTBETOM;

- obecrnieurBaeTCsl MHIUBUIyaIbHOE paBHOMEPHOE ocBelieHue He menee 300 srokc;

- JUIA BBIMOJIHEHUS 33/1aHUS MPU HEOOXOIUMOCTH IMPEIOCTABISIETCsl YBEIMUUBAIOIIEe YCTPOd-
CTBO; BO3MOXHO TaK)K€ HCIIOJIb30BaHNE COOCTBEHHBIX YBEIMUMBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3a7JaHUs 0(POPMIISIOTCS YBEIIMYEHHBIM HIPUPTOM;

- 3a4€T IPOBOJUTCS B yCTHOM (hOpME I BHITIOJHSACTCS B MMCbMEHHOM (hopMe Ha KOMITBIOTEpE.

JJIS TJIYXMX U €1200C/AbIIAIINX:

- JTeKIHA OPOPMIISIOTCS B BUJIE AJIEKTPOHHOTO JOKYMEHTA;

- IUCbMEHHBIE 3aJJaHUs BBIIOJIHAIOTCS Ha KOMIIbIOTEPE B MTUCbMEHHOM (hopMe;

- 3a4€T MPOBOJIUTCS B MUCBMEHHOM (popMe Ha KOMIBIOTEpPE; BO3MOXKHO MPOBEACHUE B (opMe
TECTUPOBAHUS.

JJIS1 JIMI ¢ HAPYIIEHUsIMU ONIOPHO-ABUIATEJILHOIO annapara:

- JIEKLIUU 0(OPMIISIOTCS B BUJIE€ 3JEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C IOMOIIbIO0 KOMITBIO-
Tepa cO CIEeNHUaTN3UPOBAHHBIM IPOTPAMMHBIM 00€CTIEYEHHUEM;

- MMCbMEHHBIE 3aJJaHMsl BBINOIHIIOTCS HAa KOMIBIOTEPE CO CHELUAIN3UPOBAHHBIM IIPOTrPAMM-
HBIM 00€CITeUCHUEM;

- 3a4€T NMPOBOAMUTCS B YCTHOM (hopMe MIIM BBIMOJHSAETCS B MUCbMEHHON (pOopMe Ha KOMITbIOTe-
pe;

- ICHOJIB3YyEeTCs crenuanbHas yuyeOHas ayauropus ais quy ¢ JIOB3 — ayn. 106 rinaBHoro y4eo-
HOro Kopmyca 1o aapecy 214013, r. CmoneHnck, DHepreTudeckuil mp-a, 1.1, 37aHue 3HepreTHYecKoro
WHCTUTYTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOIUMOCTH IpeyCMaTPUBAETCS YBEIMUEHNE BPEMEHH I ITOJITOTOBKH OTBETA.

[Tponienypa npoBefeHHs MPOMEKYTOUHON aTTeCTallMK JUIsl O0ydYaroMXcs YCTaHABIMBACTCS C
y4€TOM MX MHJMBUIYaJbHBIX MCUX0(U3HUECKuX ocoOeHHocTel. [IpoMexxyTouHas artectalus MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipy mnpoBeneHHWH MpoOLEAYpPhl OIEHUBAHHUS pe3yJbTaroB OOy4YeHHUs MpeaycMaTpHUBaeTcs
MCIOJIb30BaHNE TEXHUYECKUX CPE/ICTB, HEOOXOAMMBIX B CBSI3U C MHJIMBUAYaJIbHBIMU OCOOEHHOCTSAMHU
oOyJarommxcsi. ITH CpPelCcTBa MOTYT OBITh MPEIOCTABICHBI (PMUIHATIOM, WM MOTYT HCIIOIh30BATHCS
COOCTBEHHBIE TEXHUYECKUE CPEJICTBA.

[TpoBenenue mpoueaypsl OLEHUBAHUS PE3YIbTaTOB OOYUYEHHsI JOMYCKAETCS ¢ UCIOIb30BaHHEM
JMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

Ob6ecnieunBaeTcss AOCTYN K UH(OPMAIMOHHBIM U OuOJMorpaguyecKuM pecypcaM B CeTH
HuTepHer U1t Kakaoro odyyaromerocst B popmax, aJanTUPOBaHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U
BOCHPUATHS HH(OPMALINU:

JJIS1 CJIeNbIX M CJIAa00BHASIIINX:

- B Me4aTHOM (hopMe YBEIIMUEHHBIM MIpUQTOM;

- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;

- B popme ayaunodaiina.

Al TIYXHX U €J1200CTbIIIAIINX:

11



Hanpasnenue noocomosxu 09.03.01 « Ungpopmamura u 8bluuciumenvHas mexHuKay» (—fﬁ'ﬁ’}?ﬂ'ﬁi
Ipoghunv noocomosxu «Ilpozpammnoe obecneuenue cpeocme bIYUCTUMETLHOU MEXHUKU U 54
ABMOMAMU3UPOBANHBIX CUCTIEM)» “Mi" )
PIIJ[ 51.B.JIB.02.0]1 «Annapamuas peanuzayus aicopummosy

- B Ie4aTHou opme;

- B (pOpMe 3IEKTPOHHOTO JJOKYMEHTA.

JJIs1 00YYAIONIUXCS ¢ HAPYIIEHUSIMU OTIOPHO-IBUIaTEJILHOI0 anmnapara:
- B IIe4aTHOU opMme;

- B (hopMe IEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.
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