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Mporpamma aucumnavHbl "MpuMeHeHne umMpoBbIX curHanbHbix npoueccopos”; 011800.62 Pagnodunamnka; rnaBHbii UHXEHeP NpoekTa
N'ymepos P.A.

Mporpammy avcumnnuHbl paspabotan(a)(n) rnaeHbI MHXeHep npoekTa N'ymepos P.U. HAJ
actpodpoTomeTpum 1 3Be3aHbIX atMmochep Kadenpa actpoHOMUM 1 KOCMUYECKOW reogesnu ,
Rustem.Gumerov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenb oceBoeHus gucumnnuHbl (Mogyns) lNpumeHeHne LmdpoBbIX CUrHaNbHBIX NPOLECCOPOB -
NOAroToBka CTyAEHTOB K paboTe co creunaniavpoBaHHbIMU cpeacTBamMm LndpoBol 06paboTku
CurHanoB: ocBoeHue 6a3oBbix anropmutMoB LIOC, ocobeHHOCTEn apXnTekTypbl 1 CUCTEMbI KOMaHA,
LMGOPOBBIX CUrHANIbHBIX MPOLLECCOPOB, NX XapakTepUCTMK U obnacTein MpuMeHeHus.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.B.9 MpodgheccnoHanbHbIA" OCHOBHOM
obpaszoBarenbHoit nporpammbl 011800.62 Paanodursnka n 0THOCUTCS K BapuaTMBHO YacTu.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

Kypc npenHasHayeH onsa ctyoeHToB 4 Kypca, 8 cemecTp
B53.B.9 NMpodeccronanbHbI LUK

Lns ocBOEHNSI coaepXaHns AUCUMNINHBI HEOBX0AMMO 3HAaHNE OCHOB OCHOB PaANO3NEKTPOHUKN,
LMGOPOBOI 3NEKTPOHNKM, UHGOPMATUKN, MAKPOMPOLIECCOPHBIX CUCTEM .

OHa gopMmpyeT NpogeccuoHanbHble KOMNETEHUUN, HEODBXOANMbIE OIS NPOXOXOEHWUS y4ebHOon 1
NPON3BOACTBEHHOMN NPAKTUK, OCBOEHMS MOay/ei NpoecCcmnoHanbHoro Lumkna.

3. KomneteHuuun obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEeHUNN:

PacwmcpoBka
Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN
MK-1
n HOCTb MCNONb30BaTh Bble T
(npocpsccuonansme |S0CeGHeTe cronsouate Gasome eoperntiecrie st
KOMMeTeHuunn) P P
K-2 CNocoBHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble
(MpocheccmonantHbie n O(IpeCCVIOHaﬂprble HaBbIKW P
KOMreTeHuunn) P
MK-3 CMOCOBHOCTb MOHMMATb MPUHLMNbLI PaboTbl, MeToabl 1 obnacTu
(npodpeccunoHanbHble NPYMEHEeHNs COBPEMEHHON PaaMO3NEKTPOHHON annapaTypbl 1
KoMMeTeHuunn) obopynoBaHus
AK-4 CNoCOBHOCTb K BNafeHWIO KOMMbIOTEPOM Ha YPOBHE OMbITHOrO
nonb3oBaTens, NPUMEHEHNIO UH MaLMOHHBIX TEXHONOMNIA
(NDOMECCHOHATbHbIE onb3osarens, npume e6 0 MHCpOpMaLMO eXHONOornin
KOMMETEHLIN) ONS pelweHns 3a4ady B 06nact pagnoTexHnKn, pagnounsnkm n
pPagnoaneKkTPOHUKK
MK-5 cnocobHocTb paboTaTb ¢ MHGOpPMaLmel B rnobanbHbIx
(MpocpeccmonantHbie KOMMbIOTEPHbIX CETSHAX
KOMMeTeHuunn) P
CMNOCOBHOCTb BbINONHSATH OLEHKY U aHann3 kayecTsa
MK-6 NHJpopMaLINK, a TakKXe OCBOEHNE HOBbIX KOMMOHEHTOB U
(npodheccunoHanbHble cpencTs pa3paboTku, CONyTCTBYOWMX €ro NpogecCnoHanbHom
KOMMeTeHuunn) OEATENbHOCTM M BAMSIOWMNX HA TEXHONOMMIO MPOEKTMPOBAHNS
cucTem

B peasynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaThb:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma aucumnavHbl "MpuMeHeHne umMpoBbIX curHanbHbix npoueccopos”; 011800.62 Pagnodunamnka; rnaBHbii UHXEHeP NpoekTa

N'ymepos P.A.

APUHUMMbLI PaboTbl, BO3BMOXHOCTM 1 06NaCTV NPUMEHEHUS LMGOPOBBIX CUrHANIbHbIX NPOLIECCOPOB;
UMeTb NpeacTasneHne 06 OCHOBHbIX anropuTMax U Metogax LMdpoBoi 06paboTKn CUrHaNoB.

2. DONTXEH yMeTb:

OpPVEHTUPOBATLCS B BbIOOPE CUIrHANbHbBIX NPOLIECCOPOB MPU PeeHNNn KOHKPETHbIX 3aaad 06paboTku
LaHHbIX B peanbHOM BPEMEHWN.

3. 0ONXEeH BnageTb:

HaBblkaMu pa3paboTkm NPUNoXeHuii ¢ ncnonb3osaHvem naketos IAR Embedded Workbench,
AVRStudiob, VisualDSP++.

4. nONXeH OEeMOHCTPUPOBaTbL CMOCOOHOCTb M FTOTOBHOCTb:
K caMOCTOsITeNbHbIM padpaboTkam Ha ocHose npoueccopos LIOC.

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 8 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HMX Tekywas pabota oueHnsaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANst Aonycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNINHE/ MOAYIO
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl 1 yachbl
Paagen ay,oMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywime copmbl
N .D.MKIIL:)V‘IJ‘I'IVJLI;HH/ Cemectp|, ecTpa (B uacax) KOHTpONS
n e|(I_MMI1pal(wmecmeJ1a6oparop|-||:|e
3aHATUSA pabortbl

Tema 1. BeegeHuve

CurnanbHble

MUKponpoueccopbl,

obnacT npUMeHeHus,

THbIV On

1. APXUTEKTYpa 8 1 0 0 2 yc onpoc

(rapBapnckas,

cyneprapsapackas )

Nabopatopus. YuyebHble

mooynu EVK1100,

AS-Sam7X.
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B yacax)

Nekuunn

MpakTnyeckmelllaboparopHbie

3aHATUA

paborbl

Tekywiue coopmbl
KOHTpOns

Tema 2. CurHanbl n
cuctembl CurHanbl n nx
npeacTaBneHue.
MNpeobpasoBaHue
curHanos. JInHenHble
CVCTEMbI, NX OMMCaHMeE.
‘NabopaTopus. YuebHble
MOAYy NN
ADDS-BF-533-EZLITE,
nporpammaropsl,
LumdppoBble
ocuunnorpadbil.

KOMNOKBUYM

Tema 3. OcHOBHble
metonbl LIOC
Lindpposbie punbTpsbl.
BUX, KX -dounbTpbl.
MeTtonbl cuHTE3a
JovnbTpoB.. uckpeTtHoe
npeobpasoBaHune
®dypbe, BanBneT
npeobpasoBaHue,
‘InpyMeHeHne B
undopoBoii obpaboTke
CUrHanos.
Nabopatopusi. 3agaHvne
1. YnpasneHue
BBOZOM/BbIBOLOM
curHana

KONnokenym

Tema 4. [Npoueccopbl
LLOC Csoiictea
CUTHasNbHbIX
NpOLLECCOPOB U
0COBEHHOCTM
apXNTEKTYPbI.
Komnpomuccl,
napannenuam,
KOHBeepn3aaums.
\MapannenbHbie n
nocnepoBatenbHbIe
CTPYKTYpbl. BbicTpble
anroputmbl. Kpyrosas
6ydhbepuzaums.
Nabopatopust. 3apaHvne
2. MAC- onepauuw.
CrnaxusaHue
CKONb3SWUM CPELHUM

YCTHbI onpoc

PernctpaunoHHbii Homep 635914
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Mporpamma aucumnavHbl "MpuMeHeHne umMpoBbIX curHanbHbix npoueccopos”; 011800.62 Pagnodunamnka; rnaBHbii UHXEHeP NpoekTa
N'ymepos P.A.

Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B yacax)

Nekuunn

MpakTnyeckmelllaboparopHbie

3aHATUA

paborbl

Tekywiue coopmbl
KOHTpOns

Tema 5.
®DyHKLMOHaNbHbIE
6NOKM CUrHaNbHbIX
npoL,eccopos
YMHOXUTENN;
YMHOXMUTENN-aKKyMynsTa
apudOMeTUKO-Norn4eckus
6nokun; napannensHole
cosurarenu:
.lynpaBneHvne goopmatom
NaHHbIX; afpecHbIN
reHeparop;
goopmuposareny notoka
KOMaHL; CTPyKTypa
namatu. Jlabopatopus.
3apaHve 3. MAC-
onepauun. BUX dpunbtp
2-ro npopsaaka.

pb;

&

8-11

TecTmpoBsaHune

Tema 6. Cucrtema
komaHg CurHanbHble
MUKPOMNpPOLECcCopbl
ADSP21xx n
ADSP21xxx: BBeaoeHue,
cucTeMHas
‘[KoHpUrypaums,
apxuTekTypa, cuctema
komaHn. Jlabopatopus.
3apaHue 4.Kpyrosas
bydbepunsauus. KNX

dounbTp.

12-15

TeCTUpPOBaHue

Tema 7. [pumeHeHne
npoueccopos LIOC
PaspaboTka
NPVKNaaHbIX NPOrpamMm
LNS CUTHaNbHbIX
npoLeccopoB; CpeacTea
1 noaxogpl.
MNpumeHeHune
CUTHaNbHbIX
npoLecCcopos.
.|Undpposoe
neTeKkTupoBaHue;
Lumdpposoe
retTepoanHVpoBaHue,
Jeunmauus v
NHTEpPNONSALMS.
MynbTNpoUEeCCOpPHbIE
CUCTEMBbI.
Nabopatopust. 3apaHvne
5. lNMonocosoi punbTp.

16-18

TecTnpoBaHue

PernctpaunoHHbii Homep 635914
CtpaHwnua 6 ns 15.
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N'ymepos P.A.

Buabl 1 yachbl
Paspen ayauTopHoOW paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume dopMbI
N .D.VIKIIL‘I.)VIHJ',I.II/;I'HI:I/ Ce"eCTpcemecrpa (B yacax) ¥(0H1p$1 ,.p
ay nemmnpaxmqecmenaﬁoparopuue
3aHATUA pa6o-|-b|

Tema . Itorosas pv—

doopMa KOHTpon4

Ntoro 0 0 36

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. BBepeHue CurHanbHble MUKPONPOLLeCCOopbl, 06n1acTM NPUMEHEeHUsl, apXUTeKTypa
(rapBapackas, cyneprapsapackas ) Jlabopatopusi. YuebHbie mogynu EVK1100, AS-Sam7X.

naboparopHasi pabora (2 4aca(oB)):

ApxuTekTypa curHanbHbIX npoueccopos ([flapeapackas, cynep rapsapackas) n ux npuMeHeHue.
MN3yyeHne nabopatopHbIX ycTaHOBOK: cTapToBbix Mmogyneit EVK1100 (AVR32), AS-sam7x (ARM),
cpenbl paspaboTtkn AVRStudiob v undposbix ocumnnorpacgos GDS2202, GDS2204.

Tema 2. CurHanbl u cuctembl CurHanbl u ux npepcrasneHme. NpeobpasoBaHne CUrHANOB.
JNuHenHble cucTeMbl, X onucaHue. Jlabopatopus. YuebHble mogynu ADDS-BF-533-EZLITE,
nporpamMmaropbl, LucpoBble ocuunnorpadgbl.

naboparopHas pabora (4 4aca(oB)):

CurHanbl n cuctembl CurHanbl 1 ux npencrasneHne. NpeobpasoBaHune curHano.. JIMHeRHbIe
cuCTEMBI, Nx onucaxune. JTabopatopHast ycTaHOBKa 4NS U3YYEHWUS CUTHAMbHbIX NPOLECCOPOB TUNa
Blackfin: mogyns ADDS-BF-533-EZLITE, ungposble ocumnnorpadbi.

Tema 3. OcHoBHble MeToabl LLOC Lincpposbie cpunbtpbl. BUX, KUX -chbunbtpbl. MeToabi
CUHTe3a hunbTpoB. JAuckpeTHoe npeobpasoBaHue dypbe, BaNBNET npeobpasoBaHue,
npumeHeHue B uucppoBon obpaboTke curHanos. Jlaboparopus. 3apaHue 1. YnpaBneHue
BBOAOM/BbIBOAOM CUrHaNa

naboparopHas pabora (6 4aca(oB)):

OcHoeHble MmeToabl LLOC Lndposbie punbtpbl. BUX, KX -cpunbTpbl. MeToabl cnHTEe3a donnbTpoB.
IOunckpeTHoe npeobpasoBaHune Pypbe, BaVBNET NpeobpasoBaHme, NPUMEHEHME B LIMCDPOBOIA
obpaboTke curHanos. OcBoeHne cpenbl nporpammmpoBarns VisualDSP++ 3apnaHue 1. YnpaeneHuve
BBOAOM/BbIBOLIOM CUrHana / NpunoxeHue Ha accembnepe

Tema 4. MNMpoueccopbl LLOC CeoncTBa CMrHanbHbIX NPOLLECCOPOB U 0CO6EHHOCTH
apxuTteKkTypbl. KomnpoMucchol, napannennuaMm, KoHBenepusauus. NapannenbHblie N
nocnepoBartesibHble CTPYKTYpbl. BbicTpblie anroputMbl. Kpyrosasi 6ycepuaaums.
Na6opatopus. 3apaHue 2. MAC- onepaumu. CrnaxmBaHue CKONb3SALLAM CPeaHUM

naboparopHas pabora (2 4aca(oB)):

Mpoueccopbl LLOC CeoiicTBa curHanbHbIX MPOLECCOPOB 1 OCOBEHHOCTN apXUTEKTYPbI.
Komnpomuccebl, napannennam, KoHsernepuasaums. lNapannensbHole 1 nocnenoBaTenbHble CTPYKTYPbI.
BoicTpble anropuTtmbl. Kpyrosas 6ydgoepusaums. Jlabopatopus. 3anaHue 2. MAC- onepauuu.
CrnaxueaHue CKONb3sWmMM cpeaHuM / npunoxexve Ha Cu

Tema 5. DyHKUMOHaNbHbIEe 6/10KM CUrHaNbHbIX MPOLLECCOPOB YMHOXUTENMN;
YMHOXUTENU-aKKyMYyNATOPbI; apucoMeTUKo-nornyeckme 610ku; napannesnbHble COBUraTenu:
ynpaseneHue doopmaToM AaHHbIX; aapecHbI reHepaTtop; doopMmmpoBaTenu noTtoka KomaHa;
CTpyKTypa namstu. Jlaboparopusi. 3apaHue 3. MAC- onepauuun. BUX counbTp 2-ro npopsaka.

naboparopHas pabora (8 yaca(oB)):

DyHKUMOHaNbHblE 60K CUrHANbHBIX MPOLECCOPOB YMHOXMTENMN; YMHOXUTENN-AKKYMYNSTOPbI;
apugOMETHKO-Normyeckne 6nokn; napannensHole caBUrateni: ynpasneHne oOpMaToM OaHHbIX;
agpecHbI reHepaTop; hopMMpoBaTeNn NOToka KoMaH; CTPYKTypa namsaTu. Jlabopatopus.
3anaHwne 3. MAC- onepauunun. BUX counbTp 2-ro npopsaka / npunoxeHune Ha Cu + accembnep

Tema 6. Cuctema komaHa, CurHanbHble Mukponpoueccopbl ADSP21xx n ADSP21xxx:

BBeOeHUe, CUCTeMHas KOH(puUrypaums, apxutektypa, cuctema komaHa. Jlaboparopus.
3apaHue 4.Kpyrosas 6ycpepusauus. KUX comunbtp.

PervcTpaLmoHHbIit Homep 635914 o DAEKTPOHHBEBIH
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Mporpamma aucumnavHbl "MpuMeHeHne umMpoBbIX curHanbHbix npoueccopos”; 011800.62 Pagnodunamnka; rnaBHbii UHXEHeP NpoekTa
N'ymepos P.A.

naboparopHasi pabora (8 yaca(oB)):

Cunctema komaHg CurHanbHble Mukponpoueccopbl ADSP21xx n ADSP21xxx: BBegeHue, CUCTEMHAS
KOHdpurypaums, apxutektypa, cuctema komanna. Jlabopartopus. 3agaHue 4.Kpyroeas bydhepusaums.
KWX counbtp / npunoxexune Ha Cn + accembnep

Tema 7. MpumeHeHne npoueccopos LLOC Pa3paboTka NnpuknagHbiX NporpamMm ons
CUrHanbHbIX NPOLLECCOPOB; cpeacTsa U noaxoabl. puMeHeHUe CUrHaNbHbIX NPOLLECCOPOB.
LlnchpoBoe netektupoBaHue; uucopoBoe retepoanHUpoBaHue, AeuumMaums n UHTepronsiLums.
MynbTUnpoueccopHble cuctembl. Jlaboparopusi. 3apaHue 5. MonocoBon ouNbTP.
naboparopHas pabora (6 4aca(oB)):

MpumeHeHune npoueccopos LIOC Pa3paboTtka npuknaaHbix MPorpamM Ons CUrHanbHbIX
npoLeccopoB; cpeacTea u nogxoabl. [lpMeHeHne curHanbHbIX nNpoueccopos. Lindposoe
IEeTEeKTPOBaHME; ULMPPOBOE reTepoaMHMPOBaHME, AeUnuMaLms U MHTEPnonauus.
MynbTnpoueccopHble cuctemol. Jlabopatopus. 3agaHme 5. [1onocoBor ounbTp / NPUNOXEHNe Ha
Cn

4.3 CTpyKTypa 1 copgepXxaHue caMoCTOSiITeNIbHOM paboTbl AUCLUMMNINHBI (MOLYNSA)

Buabi
Hepens | camocTtositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B yacax)

CTYOEHTOB

DopMbl KOHTPONS
CaMOCTOATEeNbHOMN
paboTbl

N Paspen

OuvcumnnuHbl CemecTp

Tema 1. BeepeHue
CurHanbHble
MMKPOMNpPOLECcCopbl,
obnactn npuMeHeHus,
apxuTekTypa 8 1 noaroToBka K 4
‘|(rapBapnckas, YCTHOMY OMnpocy
cyneprapsapnackas )
NabopaTtopus. YuebHble
moaoynu EVK1100,
AS-Sam7X.

Tema 2. CurHanbl n
cuctembl CurHanbl n nx
npencrasneHue.
MpeobpazoBaHue
curHanos. JInHenHble
o [CUCTEMBI, MX OnUCaHIe. 8 5.3 |MOAroToBKa K 8
‘Nabopatopus. YuebHble KONNOKBUYMY
Mo ynu
ADDS-BF-533-EZLITE,
nporpammaropsl,
umdgpoBble
ocumnnorpadbl.

YCTHbI ONpocC

KONNnokenym
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 3. OcHOBHble
meToabl LIOC
Lincpposble ounbTpbl.
BUX, KX -comnbTpbl.
MeTonbl cuHTE3a
gounbTpoB. duckpeTHoe
npeobpa3oBaHve
dypbe, BanBNET
npeobpasosaHme,
‘InpumeHeHve B
LumMdgopoBol obpaboTke
CUrHanos.
Nabopatopus. 3apaHune
1. YnpaeneHue
BBOAOM/BbIBOIOM
curHana

4-6

noAroToBka K
KONNOKBNYMY

12

KONnokenym

Tewma 4. lNpoueccopbl
LLOC CsoriicTta
CUrHaNbHbIX
npoueccopos 1
0COBEHHOCTM
apXUTEKTYPBbI.
Komnpomuccsl,
napannenusm,
KOHBeWepusauuns.
|MapannenbHble n
nocnenoBaTesibHble
CTPYKTYpbl. BbICTpble
anroputmbl. Kpyrosas
bydhbepursauus.
NabopaTtopus. 3agaHue
2. MAC- onepauuu.
CrnaxusaHue
CKONb3SWNM CpeaHUM

NoAroToBKa K
YCTHOMY OMnpocy

YCTHbI ONpocC
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 5.
DyHKUNOHaNbHbIE
6NOKM CUrHaNbHbIX
npoLeccopoBs
YMHOXUTENN;
YMHOXUTENMN-aKKyMyNnsTo
apUPMETUKO-NOrNYECKIA
6nokun; napannenbHole
cosurarenu:
.lynpaeneHvne oopmatom
HNaHHbIX; aapecHbIn
reHeparop;
goopmupoBarenu noToka
KOMaHA; CTpyKTypa
namaTtu. Jlabopartopus.
3apaHue 3. MAC-
onepaunn. BUX dounbtp
2-ro npopsaka.

pb;

8-11

noaroToBka K
TeCTnpoBaHUIoO

TecTnpoesaHune

Tema 6. Cuctema
komaHg CurHanbHble
MMKPOMNpOoLEeccopbl
ADSP21xx n
ADSP21xxx: BBeoeHue,
CUCTeMHas
‘[KoHUrypaums,
apxuTekTypa, cnctema
KomaHg. Jlabopartopusi.
3apaHwve 4.Kpyrosas
bydpepmsauus. KMX

punbTp.

12-15

NoAroToBKa K
TECTUPOBaHNIO

TEeCTUpOBaHuNe

Tema 7. [pumeHeHne
npoueccopos LUIOC
PaspaboTka
NpVKNagHbIX NPOrpamm
LONS CUrHaNbHbIX
MpoLLEeccopoB; cpeacTsa
N NOAXoAbl.
[MpumeHeHune
CUTHaNbHbIX
MpOoLLEeCCOopPOB.
.|Undpposoe
LEeTeKTUPOBaHUE;
umdpposoe
retTepoavHMpPOBaHeE,
oeuuMauns um
NHTEpPNoNAuuS.
MynbTunpoueccopHbie
CUCTEMBbI.
Nabopatopus. 3apaHune
5. Monocosow punbTp.

16-18

noaroToBka K
TECTUPOBAHNIO

TECTUPOBaHNE

NTtoro

36
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5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus

V|CI'IOﬂb3yI-OTCFI Takne NHTepakTuBHbIE POPMbI 06yqu|/|9| Kak 060y>K,D,eHVIe TeopeTn4eCckmnx sonpocos,
noaroToBka n npencrtasneHne noknanos, nposeneHmne 6ﬂI/ILl,-OI'IpOCOB, npuMeHeHmne poJin 3KCrnepToB
Ons CTyOeHTOB.

6. OueHOUYHbIE CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTtauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue CurHanbHble MUKPONPOLLeCCOpbl, 0651acTM NPUMEHEeHUsl, apXUTeKTypa
(rapBapackasi, cyneprapeapackas ) Jlabopatopusi. YuebHbie mogynu EVK1100, AS-Sam7X.

YCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

OcobeHHOCTN apXUTEKTYpPbl CUrHaNbHbIX NpoueccopoB (Fapeapackas, cynep rapeapackas) u nx
npuMeHeHne. JlabopaTopHble yctaHoBKM Ha npoueccopax AVR32 n ARM, AS-sam7x (ARM), cpena
pa3pabotkm AVRStudio6, uncpposble ocumnnorpadgbl GDS2202, GDS2204.

Tema 2. CurHanbl n cuctembl CurHanbl u ux npepcraeneHue. NpeobpasoBaHne CUrHaNoOB.
INuHenHble cucteMbl, X onucaHue. Jlabopatopus. YuebHble mogynu ADDS-BF-533-EZLITE,
nporpaMMaropbl, Lucposbie ocuunnorpadbl.

KONNoKBUyM , MpMepPHbIE BOMPOCHI:

CurHanbl n cuctembl. CurHansl u nx npeacrtasneHmne. NpeobpasoBaHne curHanos. JInHeHble
cucTembl, X onucaHune. CurHanbHble npoueccopbl oT Analog Devices, Tun Blackfin: mogynb
ADDS-BF-533-EZLITE, undposble ocumnnorpagsl.

Tema 3. OcHoBHble MeToabl LLOC Liucpposblie cpunbtpbl. BUX, KUX -chbunbtpbl. MeToabl
CuHTe3a counbTpoB. JUckpeTHoe npeobpa3soBaHue dypbe, BaNBNET npeobpa3oBaHue,
npuMeHeHune B L poBon obpaboTke curHanos. Jlaboparopusi. 3agaHue 1. YnpasneHue
BBO,AOM/BbIBOAOM CUrHaNa

KONNOKBUYM , NMpUMEpPHbIE BOMPOCHI:

OcHoeHble MeToabl LLOC Lndposbie punbtpbl. BUX, KX -cpunbTpbl. MeToabl cnHTE3a ounbTpoB.
IunckpeTHoe npeobpasoBaHune Pypbe, BaVBNET NpeobpasoBaHne, NPUMEHEHME B LIMGOPOBOIA
obpaboTke curHanos. Cpeapl nporpammuposaHms VisualDSP++ , cosnaHune npoekTa. 3agaHue 1.
YnpaBneHne BBOOOM/BbIBOIOM CUrHaNa / NpUnoxeHne Ha accembnepe

Tema 4. Mpoueccopbl LLOC CeoncTBa CUrHaNbHbIX NPOLLECCOPOB U OCOOEHHOCTU apXUTEKTYPbI.
KoMnpomuccol, napannenuam, KoHsenepusauus. NapannenbHble n nocnepoBaresfibHble
CTPYKTYypbl. BbicTpble anroputmbl. Kpyroeas 6ycepusaums. Jlabopatopus. 3apaHue 2. MAC-
onepauuun. CrnaxmBaHue CKOMb3sILLLUM CPeOHUM

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Mpoueccopbl LLOC CeoiicTBa CUMrHanbHbIX NPOLECCOPOB M OCOBEHHOCTM apXUTEKTYPbI.
Komnpomuccel, napannennsm, koHsenepusauus. NapannenbHbie 1 nocnenosartefibHble CTPYKTYpbl.
BoicTpble anroputmel. Kpyrosas 6ydepusauus. 3agaHune 2. MAC- onepaumu. CrnaxmvsaHue
CKONb3SWUM cpeaHuM / npunoxeHue Ha Cu

Tema 5. DyHKUUNOHaANbHbIE 6/I0KU CUTHaNbHbIX MPOLLECCOPOB Y MHOXUTENN;
YMHOXUTENN-aKKYMYNSATOPbl; apudoMeTUKO-nornyeckme 6noku; napannenbHble COBUraTenu:
ynpaseneHue doopmaToM OaHHbIX; aapecHbI reHepaTtop; doopMmmpoBaTenu noTtoka KomaHa,;
CTpyKTypa namatu. Jlaboparopus. 3apaHue 3. MAC- onepauun. BUX counbTp 2-ro npopsioka.

TecTnpoBaHune , npuMMepHbIe BOMPOCHI:

DyHKUMOHaNbHbIE 6NOKM CUrHANBbHBIX MPOLECCOPOB YMHOXUTENN; YMHOXMUTENN-AKKYMYyNSTOPbI;
apudmMeTrKo-norndeckne 6n1okn; napannenbHble coBUraTenu: ynpaeneHme oopMaTtom OaHHbIX;
afpPeCHbI reHepaTop; hopMmpoBaTenn NoToka KOMaHL4; CTpykTypa namatu. 3agaHue 3. MAC-
onepauun. BUX domnbTp 2-ro npopsioka / npunoxeHue Ha Cu + accembnep

Tema 6. Cuctema komaHg, CurHanbHble mukponpoueccopbl ADSP21xx n ADSP21xxx:
BBeeHMe, CUCTEMHasi KOHCpUrypaums, apxuTeKTypa, cuctema KomaHa,. Jlaboparopus.
3apaHue 4.Kpyrosas 6ycepusaumsa. KX counbtp.
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TecTnposaHune , npnMMepHbIe BOMPOCHI:

Cunctema komaHg CurHanbHble Mukponpoueccopbl ADSP21xx n ADSP21xxx: BBegeHue, CUCTEMHAS
KOHdpurypaums, apxutektypa, cuctema komaHa. 3agaHue 4.Kpyrosas 6ycpepusaums. KX domnbtp /
npunoxeHune Ha Cu + accembnep

Tema 7. MpumeHeHne npoueccopos LLOC Pa3paboTka NnpuknagHbiX NporpamMm ons
CUrHanbHbIX NPOLLECCOPOB; cpeacTsa U noaxoabl. puMeHeHUe CUrHaNbHbIX NPOLLECCOPOB.
LlnchpoBoe netektupoBaHue; uucopoBoe retepoanHUpoBaHue, AeuumMaums n UHTepronsiLums.
MynbTUnpoueccopHble cuctembl. Jlaboparopusi. 3apaHue 5. MonocoBon ouNbTP.

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:

MpumeHeHune npoueccopos LIOC Pa3paboTtka npuknaaHbix MPorpamM Ons CUrHanbHbIX
npoLeccopoB; cpeacTea u nogxoabl. [lpMeHeHne curHanbHbIX nNpoueccopos. Lindposoe
LeTeKTUpoBaHme; LMGPOBOE reTepoaMHNUPOBaHMe, Oeummaums n MHTepPnonsums.
MynbTunpoueccopHble cuctembl. 3anaHue 5. Nonocoso counbTp / npunoxexHune Ha Cu

Tema . UToroesas popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:
BOMPOCHI K KOJTITOKBNYMY U BAYETY

1. Knaccngpukaums umpoBbiX CUrHanbHbIX NPOLECcCcopoB, oaHoKpucTanbHble DSP, pewatowune
cpenbl. HanpaeneHus passuTtus.

2. CurHanbl, ux NnpegcrasneHne, IMHenHble CUCTEMBI.

. MeTonbl 1 anropuTtMbl UndpoBol 06paboTkn curHanos. Lindposblie gounbTpbl.
. MpeobpaszoBaHue Pypbe, Wavelet-npeobpasosaHue.

. Apxutektypa DSP. OpraHusaumsa namsatu, nHTepderic.

. YMHOXUTENN-akKKyMynaTopbl, NpefoTspalleHne nepenonHeHmns.

. ApndpMeTHKO-Nornyeckme yCTpomncTaa.

. MacwrabvpoBaHue goopmara, capuratenu.

9. ALpecHble reHepaTtopbl, 0COOEHHOCTU, BUT-peBEpPCHPOBaHME.
10. dopmmpoBaTtenb NocnenoBaTenbHOCTN KOMaH,.

11. ApxuTekTypa n cuctema komanHg ADSP2100.

12. Obnactn npumeHeHust DSP, ocHoBHble anemeHTbl DSP cuctem.

0o N Ok~ W

7.1. OcHOBHas nuTteparypa:

1. dOpPMUPOBAHME N FEHEPMPOBAHNE CUrHANOB B LMPPOBOI paamoceasn: YuebHoe nocobue / B.T.
MepwwH. - M.: HALU MH®PA-M; MH.: Hos. 3HaHwue, 2013. - 614 c.: nn.; 60x90 1/16. - (Bbiclwwee
obpasoBaHue: bakanaspwuar). (nepennet) ISBN 978-5-16-006703-2, 600 3k3. - Pexum goctyna:
http://znanium.com/bookread.php?book=405030

2. Yrptomos, E. I. Lincpposas cxemotexHuka : y4eb. nocobue ons sy3os / E.MN. Yrpiomos. ? 3-e nag.,
nepepab. n gon. ? ClN6.: BXB-Metepbypr, 2010. ? 809 c.: nn. - ISBN 978-5-9775-0162-0. - Pexum
noctyna: http://znanium.com/bookread.php?book=350426

3. Hecsuxckuin B. INporpammuposaHune annapartHbix cpencts B Windows [9nekTpoHHbIM pecypc] /
B. Hecemxckuia. - 2-e uag., nepepab. n gon. - CI6.: BXB-IMetepbypr, 2008. - 528 c.: un. -- Pexum
noctyna: http://znanium.com/bookread.php?book=489718

7.2. [lononHutenbHasa nuteparypa:

1. ConomeHruyk, B. I'. Xeneso MK 2011 / B. I'. ConomeHuyk, . B. Conomeruyk. ? CI16.:
BEXB-Metepbypr, 2011. ? 373 c. - ISBN 978-5-9775-0670-0. - Pexum goctyna:
http://znanium.com/bookread.php?book=355259
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2. MukywuH, A. B. LudppoBble ycTpoiicTea 1 Mukponpoueccopsl: y4eb. nocobue / A. B. MukywuH, A.
M. CaxHes, B. . CeaunnunH. ? ClN6.: BXB-MNeTtepbypr, 2010. ? 832 c.: nn. ? (YyebHas nutepatypa
ons By3os). - ISBN 978-5-9775-0417-1. - Pexum goctyna:
http://znanium.com/bookread.php?book=350706

7.3. UHTepHeT-pecypcChbl:

VisualDSP++5.0 PykoBoacTBO -
http://www.analog.com/static/imported-files/software_modules/VDSP5.0-GettingStartedGuideRev3.0.pdf

Mpoueccopsbl Blackfin. PykosoacTso -
http://www.analog.com/static/imported-files/processor_manuals/bf533_hwr_Rev3.4.pdf

Mpoueccopbl Sharc (ADSP21162). PykoBoacTtso - http://www.kit-e.ru/articles/dsp/2000_08_4.php

Mpoueccopsbl TigerSharc. PykoBoacTso -
http://www.analog.com/static/imported-files/processor_manuals/396096833ts201_hwr.pdf

Cpena paspabotku. VisualDSP++5. Havano. -
http://www.analog.com/static/imported-files/software_manuals/719705850 ug.pdf

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHne aucumnavHbl "MpuMeHeHne UMGPOBbIX CUrHANBbHbLIX MPOLECCOPOB” Npeanonaraet
MCMONb30BaHNEe CNenyoWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

KomnbtoTepHbIl kKnacc, npeacraensowmii coboin paboyee Mecto npenogasartens n He meHee 15
paboymx MECT CTYAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbLIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHb! K KOPNOpaTuBHOM KOMMbioTepHON cetn KDY n
HaxoOsTCs B €4MHOM OOMEHeE.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWnX POCCUNCKNX YYEHbIX, PYKOBOOUTENEN
rocyapCTBEHHbIX OpraHoB, Npenogasartenel Beaymx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 06pasoBaTeNbHbIX CTaHAAPTOB M BK/OYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEann, CAOBapy U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYyET
BceM TpeboBaHusaM pefepanbHbIX roCyAapCTBEHHbIX 00pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

CrapToBble Habopbl ANs N3y4eHns 32-x paspsaHbIX LMGIPOBbIX CUrHanbHbIX npoueccopos (DSP) ot
Analog Devices:

- 0TNaAo4yHbI komnnekT ¢ USB uHTepdelicom Ha 6ase LuMgpoBOro curHanbHOro npoieccopa
dgompmbl ANALOG DEVICES ADSP-BF533 (Blackfin), ¢ ayamo kogekom 96kru, a Takxe Buaeo
KoLepoM 1 fekonepom 1 ¢ 16 Mb namaTbio, UICTOYHUKOM NuTaHus. B kavectse cpelbl pa3paboTtku -
VisualDSP++ (BXxOOWT B KOMMNEKT);

- 0TnafoyHbIi komnnekt ADDS-TS201S EZLITE Ha 6a3e ungpoBoro curHanbHoro npoueccopa
dompmbl ANALOG DEVICES ADSP TS201 (TigerSharc), ¢ ayamo kogekom 96kru, a Takxe Bugeo
KOLEPOM 1 LeKOAEPOM, NCTOYHMKOM nuTaHus u np. Cpena paspabotku - VisualDSP++ (BxoouT B
KOMMNEKT);

- oTnapoyHbI komnnekT ADSP-21160 MKBZ 80, ¢ BO3MOXHOCTbIO BHYTPUKUCTaNbHOro
nporpamMmMnpoBaHns, UMELWNIA cTaHaapTHble MHTepdericbl USB 1 aHanoroeble BbloAbl/BbIBOAbI;

- KOMMbOTEPBI NS pa3paboTku npuknagHbix Nporpamm npaktrkyma B cpege VisualDSP++;

- ocumnnorpadsbl undposbie GDS-2204 (aByxny4eBown, ¢ nonocoi o 200 Mru), npeaHa3Ha4eHbl ons
KOHTPONSA LMAPOBbLIX 1 aHanorosBbix curHanos Ha moaynsx DSP.
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHntio 011800.62 "Paanoduamka” n npodunio noarotoskm Pagnopuamnyeckme metoapl no
obnactsiM npumeHeHns (Pannoduanyeckme namepeHus) .
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