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51.B.1B.03.01 ADMUHUCTPUPOBAHME N MPOrPAMMMUPOBAHMNE MUKPONPOLLECCOPHON TEXHUKN

1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.04.02 NHdopMaLMOHHbIE CUCTEMBI U TEXHOJIOT UK

2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:

CncTeMbl NPUKNAAHOr0 NCKYCCTBEHHOMO MHTE/IEKTa

3. Ksanudukauus (cteneHb) BbINyCKHUKA:

MarucTpaTtypa

4. ®opma obyyeHusn:

O4Hasn

5. Kacdepnpa, oTBeualowasn 3a peaamsauunio AUCLUMNIIUHDI:
Kathenpa NHHOOPMALMOHHBLIX CUCTEM

6. CocTaBuTenu nporpamMmmsi:

bopucos OMuTtpuin Hukonaesmy (borisov@cs.vsu.ru)

7. PeKkoMeHpOBaHa:

pekoMeHgoBaHa HMC ®KH 03.05.2023, npoTokoJ Ne 7

8. YYyeOHbIN ron;:

2023-2024

9.llenu n 3apa4umn y4ebHOU AUCLUNAMNHDI:

AncumnanHa 3HaKOMUT CTYOEHTOB C NPUHLMUNAMN aAMUHUCTPUPOBAHMNSA U MPOrpamMMUpPoBaHns LNGPOBLIX
npoweccopoB 06paboTKM CUrHaANOB (CUrHAJIbHBIMMK NPOLECCOPaMM) U MUKPOKOHTPOIIEpaMU, a TakxKe C
OCHOBAMW TEOPETUYECKMX MOJIOXKEHNI LINGPOBLIX METOA0B 06paboTKN CUrHAI0B. B Hel
pacCMaTpPMBaOTCA OCHOBHbIE TUMbl CUTHAMIbHbIX NPOLLECCOPOB, paboTa Ux hyHKLNOHANbHLIX Y3/10B, a
TaKXXe KOHBEeNepHoe BbINOJIHEHNE KOMaH [, annapaTHas peann3auns nporpaMMHbIX QyHKLNNA,
opraHusaumsa namMaTu, 0cobeHHOCTU aAMUHUCTPUPOBAHNS U MPOrPaMMUPOBAHNS CUCTEMbI Ha KpUCTanne
1892BM144 (npoueccop «MynbTUKOP») KoMnaHun 3asuc (AO HIL, «3J1BAC»).

10. MecTo y4ebOHOM AMCUMNIMHDBI B CTPYKType OOMM:

JucumnnianHa B paMKax 4acTu, PopMUpyemMoin y4acTHKaMn obpa3oBaTesbHbIX OTHOLLEHWI 61oka B1. Ans
YCMELHOro 0CBOEHNS HeobXoAMMO NpeaBapUTENbHOE U3yYeHME CNedYIOWNX AUCLMINH:
MaTeMaTUYeCKuii aHanns, BBEAEHME B MPOrpaMMupoBaHue.



11. MnaHupyemblie pe3ynbTaThl 0OyYeHUs No AUCLUNIMHE/MOAYNIO (3HAHUA, YMEHUSA, HAaBbIKK),
COOTHECEHHbIE C MNJIaHMPyeMbIMU pe3ysibTaTaMU 0CBOeHUA obpa3oBaTesibHOW NPOrpamMMbl
(koMneTeHUMAMMU BbINYCKHUKOB) U UHOUKATOPAMM UX BOCTUXKEHUS:

Kop v Ha3BaHue Kop v Ha3BaHWe UHAMKaTopa 3HaHWNS, YMEeHWS, HaBbIKK
KOMMeTeHL MM KOMMeTeHL MM

MK-14 CnocobeH MK-14.2 YmeeT onpenenaTb YMeTb: onpenendtb cnocobsl
NpoeKTMpPoBaTb crnocobbl B3aUMOOENCTBUA MEXAY  B3aUMOLENCTBUS MEXAY
APXUTEKTYPY NPOrpamMMHbIMK NOACUCTEMAMM NporpaMMHbeIMU NogcMcTeMamm
nporpamMMHoOro cpencTea NnporpamMMHoOro cpencTea nporpaMMHoOro cpencTea

12. O6beM AUCUMNIMHBI B 3a4€eTHbIX eAUHMLaX/4yac:
3/108

dopMa NPOMEe)XyTO4YHOU aTTecTalum:

3a4eT c oueHKom,KoHTponbHas paboTa

13. TpymoeMKoCTb N0 BUAAM y4ebHoi paboThl

Bug yvyebHon paboThl CemecTp 1 CemecTp 2 Bcero
AyOunTOpHbIE 3aHATMA 54 0 54
JIeKLMOHHbIe 3aHATUSA 18 18
MpakKTnyeckme 3aHATUSA 0
NabopaTopHble 3aHATUSA 36 36
CamocTodATeNnbHas paboTa 54 0 54
KypcoBas paboTa 0
lpomeXxyTo4Has aTTecTaums 0 0 0
Yacbl Ha KOHTPOJIb 0
Bcero 108 0 108

13.1. Copep>xaHue AUCLUNINHDBI

n/n HanmeHoBaHne CopepxaHue pasgena Peanunsauwnsa pasgena AUCLUUMINHBI C MOMOLLbIO
paspena OUNCLUNINHBI OHNalH-Kypca, 3YMK
OVUCUUNNHBI

Nekuunn



n/n

1.1

1.2

1.3

HanmeHoBaHMe
pa3zena
ONCLUNNHBI

KoMmnbloTepHble
APXUTEKTYPb
obpaboTku
CUrHanoB

ApxutekTtypa ARM

ApxuTekTypa
LMPPOBbIX
npoLieccopos
obpaboTku
CUrHasnoB

CofiepXaHue pa3gena
OVNCLUMIUHBI

06uime NpuHUMUNGI
NoCTPOeHMs
CUTHaJbHbIX
npoLEeccopoB 1
0C0BEeHHOCTN MX
APXUTEKTYPHLI.
ApxuTekTypa (oH
HelimaHa n
rapBapfckas
apXMTEeKTypa.
CTpykTypa ARM.
CTpyKTypa npoueccopa
Lnoc.

MpoLeccopHoe a4po
ARM7. OCHOBHble
nonoxxexHms. Konusenep.
Peructpsl. Pernctp
TeKyLLEero COCTOAHNSA
nporpammsl. PeXxnmbl
obpaboTku
NCKIOYNTENBHBIX
cuTyauwnin. Habop
KoMaH ARM7.
KoMaHAbl BETBEHMS.
KomaHabl 06paboTku
OaHHbIX. KoMaHaa
obMeHa. MameHeHwne
pPerncTpoB COCTOSHUS.
MporpamMmmHoe
npepsiBaHue. Mogynb
MAC. Habop komaHz
THUMB.

KoHBeliepHoe
BbIMNOJIHEHNE KOMAHA.
AnnapaTHas
peanusauns
NpOrpamMMHbIX
pyHKUMRA.
MapannenbHas paboTa
pa3anyHbIX
PYHKUMNOHANBbHBIX
Y3J10B. YMHOXUTENb.
CosuraTenu.
LonoNHUTEeNbHbIE
apudmeTnyeckne
yCTPONCTBA.
Crneuunann3npoBaHHble
YCTPONCTBa reHepaumm
agpeca. AnnapaTHas
opraHu3aLms LKI0B
Vicmonb3oBaHune
Heckonbkux AJTY.
PerucTposble anbl.

Peanusaumns pasnena AMCLWNANHBI C MOMOLLbIO
OHNanH-Kypca, YMK

https://edu.vsu.ru/course/view.php?id=4610#section-2
https://edu.vsu.ru/course/view.php?id=4610#section-3

https://edu.vsu.ru/course/view.php?id=4610#section-4
https://edu.vsu.ru/course/view.php?id=4610#section-5
https://edu.vsu.ru/course/view.php?id=46104#section-6
https://edu.vsu.ru/course/view.php?id=4610#section-7
https://edu.vsu.ru/course/view.php?id=4610#section-8
https://edu.vsu.ru/course/view.php?id=4610#section-9
https://edu.vsu.ru/course/view.php?id=4610#section-10

https://edu.vsu.ru/course/view.php?id=4610#section-11



n/n

1.4

1.5

1.6

JNabopaTopHble
paboThbl

2.1

HanmeHoBaHMe
pa3zena
ONCLUNNHBI

Mpoueccopsl LLOC ¢
(huKCpoBaHHOM ©
niaBatoLlen
3ansTon.
CywecTsyoLwiue
npoLeccopbl
o0bpaboTku
CUrHanoB

CynepcKansipHble u
rnbpuaHsle
npoLieccopsl

OpraHusauus
NamMsaTn LNGPOBbIX
npoL,eccopos
0bpaboTku
CUrHanoB

Mpowweka Flash-
namMaTn un
yCTaHOBKa
BUILDROOT

CofiepXaHue pa3gena
OVNCLUMIUHBI

Bbibop umncposoro
npoueccopa CMrHaJsos.
Mpoueccopsl ADI
(ADSP-2100), motorola
(DSP56000),
yNyYLlleHHble
CTaHJapTHble
npoueccopsl LIMOC
(Enhanced-Conventional
DSP), npoueccopbl
TMS320C55X cpupmel T,
npoueccopbl DSP16xxx
umpmebl Lucent,
npoueccopsbl LIMOC ¢
apxuTekTypomn VLIW,
npoLeccopsl
TMS320C6xXxX,
npoueccop MSC810X
(sppo SC140).

Mpoueccop DSP5665x
upmel Motorola. apo
TMS320c27x pupmel TI.
BavsHMe apxuTekTypbl
Ha BO3MOXXHOCTM
npoweccopa

JocTyn Kk 6nokam
namMaTu. BAoKn namaTu.
BHewHAq namMaThb.
Pa3peneHne Ha
OThEeNbHble 06nacTu u
mopynu. ObpalieHue Kk
namsaTu. FeHepaumsa
TaKTOB 0XKMAaHWS ANa
Me[JIEHHOWN BHELUHEN
namMaTn. Kaw. 3awmTa
COLEPXKMMOr0 NamaTn

13y4eHne npoLmBKM
Flash-mamaTu un
YCTaHOBKM
onepaunoHHom
cuctemsbl BUILDROOT
oNs Moayns (CMcTemsl
Ha KpucTtanne) CanoT-
3J124 komnaHwum HIL,
«39J1IBUC»

Peanu3aums pasgena QUCLUUNINHBI C MOMOLLbIO

OHNanH-Kypca, YMK

https://edu.vsu.ru/course/view.php?id=4610#section-12

https://edu.vsu.ru/course/view.php?id=4610#section-13

https://edu.vsu.ru/course/view.php?id=4610#section-14

https://edu.vsu.ru/course/view.php?id=4610#section-17



n/n

2.2

2.3

2.4

2.5

2.6

HanmeHoBaHMe
pa3zena
ONCLUNNHBI

Mpowwmeka Flash-
namsTn u
ycTaHoBka ALT
Linux

Mpowmeka Flash-
namsaTu
ycTaHoBka ALT
Linux c
NnoLALepXKON ceTun
WIFI

HacTpoiika paboTbl
6ecrnpoBoaHOro
nHTepdenca B
peXxunme TOYKN
fnocTtyna

HacTpoiika paboTbl
MOAyns B ponu Beb-
cepsepa

HacTpoiika paboTbi
MOy NS B POSIU
thaiinoBoro cepsepa

CofiepXaHue pa3gena
OVNCLUMIUHBI

13y4eHne NpoLInBKM
Flash-mamaTu un
YCTaHOBKMU
onepaLnoHHom
cuctembl ALT Linux ons
MoZyns (CMCTeMbl Ha
Kpuctanne) CanoT-
2124 komnaHun HML,
«9JIBUC» ¢
BO3MOXXHOCTbIO
NOLK/OYEHMNS K
JIOKaJIbHOW CeTn

Mpowmeka Flash-
namaTu 1 yCTaHOBKa
onepaLoHHON
cuctembl ALT Linux ons
MOLYyNSa (CMCTeMbl Ha
Kpuctanne) CantoT-
21241 komnaHun HIL,
«9JIBUC» ¢
BO3MOXXHOCTbIO
NoaKAYeHNs K
JIOKasIbHOM CeTn C
MCMNOb30BaHNEM
6ecnpoBoaHON CceTH
(WIFI)

HacTpoiika paboTbl
6ecnpoBoaHOro
NUHTepdenca B pexmme
TOYKM JOCTYyMa B
onepaunoHHON cuctemMe
ALT Linux gns mogyns
CantoT-2)124[4

HacTpoiika paboTbl
moayna CanoT-2J124[ ¢
onepaunoHHON
cuctemon ALT Linux B
ponu Beb-cepsepa

HacTpoiika paboTbl
moayna CanoT-2J124[1 ¢
onepaLnoHHom
cuctemon ALT Linux B
posn ainnosoro
cepsepa

Peanusaumns pasnena AMCLWNANHBI C MOMOLLbIO
OHNalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=4610#section-18

https://edu.vsu.ru/course/view.php?id=4610#section-19

https://edu.vsu.ru/course/view.php?id=4610#section-20

https://edu.vsu.ru/course/view.php?id=4610#section-21

https://edu.vsu.ru/course/view.php?id=4610#section-22



n/n

2.7

HanmeHoBaHMe
pa3zena
ONCLUNNHBI

MporpamMMnpoBaHne

cUCTeMbl Ha
KpucTaane

CofiepXaHue pa3gena
OVNCLUMIUHBI

Peanusaumns pasnena AMCLWNANHBI C MOMOLLbIO
OHNalH-Kypca, IYMK

MporpamMmmupoBaHme https://edu.vsu.ru/course/view.php?id=4610#section-23
MOAyns (CMcTeMbl Ha

Kpuctanne) CantoT-

2124, komnaHun HIL,

«9JIBUC»C

MCMosib30BaHNeM cpefbl

pa3paboTku MCStudio4

n amynatopa MC-USB-

JTAG

13.2. Tembl (paspensl) AUCLUNANHBI U BUObI 3aHATUN

Ne
n/n

HavmeHoBaHune
TeMbl (pasgena)

KoMnbloTepHble 3
APXUTEKTYpbI
0bpaboTku
CMrHanoB

ApxuTtekTypa 3
ARM

ApxuTekTypa 3
LM POBbIX
npoLLeccopoB
0bpaboTku

CUrHanoB

Mpoueccopsl 3
LOC ¢
(buKCMpoBaHHON

1 NnaBatoLWwen
3anaTon.
CywecTBytowme
npoLeccopb
0bpaboTku

CUrHa0B

CynepckansipHole 3
n rnbpuaHele
npoLeccopsl

JIeKUNOHHbIe
3aHATNSA

CamocTosiTensHas Bcero

paboTa

lpakTnyeckne
3aHATUA

NabopaTopHble
3aHATNA

3 8 14



No HanmeHoBaHue JlekumoHHble  [MpakTnyeckne JlabopaTopHble CamocToaTenbHas Bcero
n/n  Tembl (pa3gena) 3aHATMA 3aHATUA 3aHATMA paboTa

6 OpraHusauuns 3 8 10 21
namaT ARM u
LM POBbIX
npoL,eccopos
0bpaboTku
CUrHaJ0B

18 0 36 54 108

14. MeToaunyeckue yKasaHus gnsa oby4yaloLmUxXcs No OCBOEHUIO OUCLUNIINHDI

BHeayauTopHas caMmocTosTeNbHas paboTa CTyAeHTOB BK/OYaeT NpopaboTKy MaTepranos nekuui,
n3y4yeHne peKoMeHL0BaHHON MTepaTypbl, NOArOTOBKY K labopaTopHbIM paboTaM 1 ux 3awuTam,
NOArOTOBKY K YCTHOMY OMPOCY U 3a4€TY C OLEHKOW.

CamocTosTenbHasa paboTa B ayANTOPWM BbIMOJHAETCA MO HEMOCPELCTBEHHBLIM PYKOBOLCTBOM
npenofaeaTtens. [as noBblleHNs 3PHeKTUBHOCTU PYKOBOACTBA Mpu NpoBeLeH NabopaTopHbIX
3aHATUIA, NPU3BaHHbIX 06ecneynTb BbIHOPOYHOE NCMO/b30BaHMNE NNIEKLMOHHOMO MaTepurana ans bonee
rny6oKoro n3yYyeHus oTAeNbHbIX Pa3fesioB ANCLMMINHBI NPY PEeLIEeHU COOTBETCTBYIOLLMX NPAKTUYECKMNX
3a4au.

K nabopaTopHbIM 3aHATUSAM CTYLEHTbI AO/DKHbI U3y4YUTb TEOPETUYECKUIA MaTepuan npegmeTHon obnacTuy,
OCHOBbI MPOrpaMMMNPOBaHNS Ha a3blike C.

15. Mepe4yeHb OCHOBHOM M AOMNOJIHUTENILHOW NIUTEPATYPbl, PECYPCOB MHTEPHET, HE0OX04UMbIX
AJI OCBOEHUA OUCLUNIINHBI

Ne NCTOYHMK

n/n

1 TexHMKa MUKPOMPOLLECCOPHBIX CUCTEM B TENEKOMMYHUKaLMAX : y4ebHoe nocobue / H. C. Manbuesa, M. C.
Pe3Hukos, E. A. bapabaHosa [u ap.]. — AcTpaxaHb : AI'TY, 2020. — 80 c. — ISBN 978-5-89154-691-2. — JlaHb :
3/IEKTPOHHO-bMbnoTeYHas cuctema. — Pexxum goctyna : https://reader.lanbook.com/book/223799#1

2 CMupHOB, H0. A. OCHOBbI MUKPO3EKTPOHNKM N MUKPOMPOLLECCOPHOIM TEXHUKM @ y4ebHoe nocobue / 0. A.

CmupHos, C. B. Cokonos, E. B. TutoB. — 2-e u3a., ncnp. — CaHkT-lMNeTepbypr : JlaHb, 2022. — 496 c¢. — ISBN
978-5-8114-1379-9. — TeKCT : 3NeKTPOHHbIV // JTaHb : 9NeKTPOHHO-6MBMOTEYHAs cucTeMa. —Pexxmum gocTyna
: https://reader.lanbook.com/book/211292

6) nononHWTENbHaa NUTepaTypa:

Ne NcToYHMK
n/n
1 KywHep, . A. OCHOBbI @BTOMAaTVK/ U MAKPOMPOLLECCOPHOM TEXHUKM : y4ebHoe nocobue / . A. KywHep, A. B.

Opobos, 0. JI. MeTpoyeHKo. - MuHcK : PUMO, 2019. - 249 ¢. — YHnBepcmTeTCcKaa bnbanoteka oHNalH :
3/IEKTPOHHO-6MbIMoTEeYHas cuctema. — Pexxum goctyna :
https://biblioclub.ru/index.php?page=book_view red&book id=599952



Ne NCTOYHMK
n/n

2 Tpunonbckui, M. 3. MMKponpoLLecCopHasa TEXHUKa B MEXAaTPOHMKe U pobOTOTEXHUKE : METOLNYECKME
ykasaHua / T. 3. Tpunonbckuit. — MockBa : PTY MUP3A, 2022. — 40 ¢. — TeKCT : 31eKTPOHHbIN // JlaHb :
3/IEKTPOHHO-bMbnoTevHas cnctema. — Pexxum goctyna : https://reader.lanbook.com/book/310793

B) MH(OPMALIMOHHbIE 3/1EKTPOHHO-06pa30BaTe/IbHbIE PECYPChI:

Ne NCTOYHMK
n/n

1 lib.vsu.ru 3HB BIry

16. MepeuyeHb yuebHO-MeTOogUUYECKOro obecneyeHus gnsa caMocToATesIbHOM PaboThbl

Ne NCTOYHMK
n/n

1 SYMK : ADMUHUCTPUPOBAHME 1 NPOrPaMMMPOBaHNE MUKPOMPOLLECCOPHON TEXHUKN. - DNEKTPOHHbIN
yHuBepcuTeT BIY. - Pexxum pgoctyna : https://edu.vsu.ru/course/view.php?id=4610

17. O6bpasoBaTesibHble TEXHOJIOTUMM, UCNOJIb3YyEeMble NPU peanunsauum y4ebHON AUCLUNIUHBI,
BKJIlOYasA OUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonoruun ([OT), anekTpoHHoe oby4yeHue (30),
cMeLLlaHHoe obyuyeHue):

0Nns ycrnewHoro 3akpensieHns TeopeTuyeckoro Matepmana nNpoBOANTCA TECTMPOBAHUE NOCAE KaXXLOoM
JIeKLLIMW MCNOoJib30BaHMEM naaTghopMbl 31eKTPOHHOr0 YHuBepcuteTa BIY.

Cpena pa3paboTtkn MCStudio4, onepaunoHHasa cuctema buildroot, onepaumnoHHas cuctema ALTLinux.
18. MaTepuanbHO-TEXHU4ECKOe obecneyeHne AUCLUNIIUHDI:

KoMnbloTepHble Knacchl (hakyibTeTa KOMMbIOTEPHBLIX HAYK, MPOEKTOP 45 OeMOHCTpaLUm
TeopeTnyeckoro matepmnana. Cuctembl Ha Kpuctanne 1892BM144 (mogynun CantoT-2J124 1) koMnaHUn
ansuc (AO HIML, «3JIBUC»).

19. OueHoYHble cpeacTBa AJsia nposeneHus TeKyLI.I,Eﬁ n ﬂpOMe)KyTO‘-IHOﬁ aTTectauumn

MopsiloK OLEHKM 0CBOEHMS 0byvatoLmMncs y4ebHoro maTepumana onpeaensieTcs CoAep XKaHnem
cnepyoLWmx pa3aenos ANCUNNINHGI:

Ne Pa3zpensl gucumnanHbl (Mogynn) Kon Kon OueHoYHbIe
n/n KOMMeTeHUUn unHAMKaTopa CpencTsa Afsid
TeKylLLlen
aTTecTauumn
1 KoMnbloTepHble apxuTeKTypbl 06paboTKu CMrHanos MK-14 MK-14.2 TecToBoe
3afdaHue 1
2 ApxuTtekTypa ARM MK-14 MK-14.2 TecToBOE
3afdaHue 1
TecToBoe
3afaHune 2
3 ApXunTekTypa LUngpoBbIX NnpoueccopoB 06paboTkm curHanos MnK-14 MNK-14.2 TecToBoe

3ajaHune 2



No Pa3zgensbl gucumnnanHbl (Mogynn) Kopn, Kon OueHOoYHble

n/n KOMMEeTeHUUN WHAMKATopa CpencTsBa ans
TeKkyLen
aTTecTaumm

4 Mpoueccopsbl LLOC ¢ dhmkcmpoBaHHOM 1 niaBatowen 3anaton.  K-14 MK-14.2 TecToBOe

CyuwecTByloLme npoueccopbl 06paboTky curHanos 3afdaHue 2
CynepckanspHble n rnbpraHbie NpoLeccopsl TecToBOE
3apaHue 3
5 Opranusauma namatv ARM v L1 poBbIX NPOLLECCOpPOB MK-14 MK-14.2 TecToBOE
06paboTKM curHanos 3adaHue 2
TecToBoe
3ajaHue 3

MpoMeXXyTo4YHas aTTecTaums
®opMa KOHTPOJIA - 3a4eT C OLEeHKoN, KoHTposibHas paboTa
OueHOoYHble cpefcTBa A5 MPOMEXYTOYHOM aTTecTaumm

NabopaTopHble paboTbl NOC/E BLINOJHEHUSA OLLEHMBAKOTCA NpenofaBaTeNeM, U BbICTaBAAETCSA OLEHKa
«3a4YTeHOo» npu ycnoBunm oTBeTa Ha 80% BOMPOCOB nMpenofaBaTensd No npeameTHon obnacTtwu
nabopaTtopHon paboTbl. Mo ntoram nabopaTopHbiXx paboT 1 yCTHOrO OTBETa CTyAEHTa BbiCTaBndeTCA
OLEHKA «3a4TEHO» WK «HEe 3a4TeHOo» No slabopaTopHbiM paboTam BCen gncumnnanHel. K caadve 3a4eTa C
OLIEHKOWM LONYCKaKTCA CTyAeHThl, caaswmne 100% nabopaTopHbix paboT.

CooTHOLLEHME NOKa3aTenen, KPUTEPUEB U LLKaJlbl OLEHNBaHNA PE3Y/IbTATOB o6yqu|/|ﬂ.

KpnTepun oLeHnBaHNA KOMMETEHLUN YpoBeHb LLIkana oLeHoK
chopMnpOBaHHOCTY
KOMMNeTeHLUN
Ob6y4yaroLmniics B NoJIHOM Mepe BAAAEET MOHATUNHbLIM [10BbILLIEHHbIV OT/IM4HO
annapatom 061aCcTy MUKPOMPOLIECCOPHOUN TEXHUKMN YPOBEHb

(TeopeTn4eckMMm 0CHOBaMu ANCLUMIMIINHEI), CocobeH
WASIIOCTPUPOBATL OTBET MPUMEPAMU, NMPUMEHSTb
TEOPETUYECKNE 3HAHNS /15 PELLUEHWNS MPAKTUYECKNX
3ajay

Obyyarowmniica BnageeT NOHATUMHbLIM annapaToM AaHHOW ba30Bbivi ypoBEHb XopoLuo
obs1acTu (TeopeTndeckumy 0CHOBaMu AUCLUNIMINHBI),
criocobeH opmynnpoBaTb OCHOBHbIE MOHATUS
rnpeameTHovi 0671aCTu, HO 3aTPYAHAETCA MPUBOAUTD
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20 TunoBble OUEeHO4YHble CPpeacTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowme npouenypbl
oueHUBaHuUA

20.1 TeKywWw MW KOHTPOJb YCNEBaeMOCTH

KOHTpONb yCNeBaeMoCTy N0 ANCLUMUMNINHE OCYLLECTBISETCA C MOMOLLbIO TECTOBbLIX 3a4aHNN
MepeyeHb TECTOBbIX 3aAaHUN

TecToBOE 3apgaHue 1

BapunaHT 1

1. CTpyKTypa MUKPOMNPOLECCOPHON CUCTEMBbI.

2. Knaccudukaums MAKPONpoLECCOPHbIX YCTPONCTB MO HAa3HAYEHNIO 1 KOJIMYECTBY BbIMOJIHSEMbIX
nporpamm.

3. RISC apxuTekTypa CMCTEMbl KOMaHA,

BapuaHT 2

1. KomnbloTepHble NPUHLMMbLI MOCTPOEHNS MUKPOMPOLLECCOPOB.

2. Knaccngmkaums MUKPOMPOLLECCOPHbIX YCTPONCTB Yncay bUC, no CTpyKTYpPHOMY MPU3HaKY.
3. VLIW apxuTekTypa CUCTEMbl KOMaHA,.

BapunaHT 3

1. KoHBenepHbIN 1 cynepCckansapHbii noaxonbl 06paboTky AaHHbIX.

2. Knaccngukaumsa MMKpONpPOLLECCOPHbIX YCTPONCTB MO BUAY TEXHONOr MU U3FrOTOBNEHNS.
3. MISC apxuTekTypa CUCTEMbI KOMaHM.

TecToBOE 3apaHue 2

BapuaHT 1

1. CurHanbHble npoueccopbl. CTPYKTypa CMrHaJibHOrO rnpoleccopa.

2. AnnapaTHas peanusauns NPOrpaMMHbIX YHKLUMIA CUTHANbHbIX NPOLLECCOPOB.
3. CrtaHpapTHble npoueccopsl LMNOC.

BapwuaHT 2

1. KoHBenepHoe BbINOJIHEHNE KOMaHA CUrHaNbHbIX MPOLECCOPOB.

2. MapannenbHasa paboTa (yHKLMOHAIbHBIX Y3/10B CUTHAbHbIX MPOLECCOPOB.
3. YaydleHHble CTaHAapTHble npoueccops! LIMOC.

BapwvaHT 3

1. CneumasnbHble MeTOAbI afipecaunn CUrHaNbLHOTO npoLieccopa.

2. CuvrHanbHble NpoLeccopbl C PUKCUPOBAHHON 1 NIABAIOLWLEN TOYKON.

3. TMpoueccopsbl LUMNOC ¢ apxutekTypoin VLIW.



TecTtoBOe 3apaHue 3

BapunaHT 1

1. KoHBenep ARM7.

2. Pexumbl 06paboTKM NCKAOYNTENbHBLIX CUTYauun ARM7.
3. KomaHpabl 06paboTkn AaHHbIX ARM7.

4. [lporpaMmmMmHoe npepbiBaHe ARM7.

BapuaHT 2

1. Peructpbsl ARM7.

2. Habop komaHg ARM7.

3. KomaHpa obMeHa ARM7.

4. Mogynb MAC ARM7.

BapuaHT 3

1. Peructp TekyLiero coctosaHusa nporpamMmmsl ARM7.
2. KomaHgbl BeTB/iIeHUss ARM7.

3. W3meHeHwne perncTpos cocTodAHus ARM7.

4. Habop komaHn THUMB ARM7.

MpuBeOEHHbIE HUXE 3alaHNs PEKOMEHAYETCS MCMO/b30BaTh NPV NPOBEAEHNN ANArHOCTUYEeCKMX paboT
19 OL@HKM OCTaTOYHbIX 3HAHWIA:

KomneteHuus NK-14

1. KAKOW TUN NAMATU ABAAETCA SHEPFO3ABUCUMOWN AN XPAHEHUA UHOOPMALLUWN?
A) O3Y

B) M3y

C) FLASH

2. KAKOKW HABOP UHCTPYKLLUA NCNOJIb3YETCA CEMEACTBOM ARM CORTEX

A) Thumb

B) Thumb-1

C) Thumb-2

D) Thumb-3

E) Cortex

3. Mpoueccopbl C KAKUMMU TEXHOJIOTMAMU MMEIOT BbiCOKOE DbICTpoAencTBUEe U HebosbLuyio
CTOMMOCTb?

A) C TexHonormen NHTerpasibHoM NHXEeKLUMOHHON NOrKK

B) C yHMMONAPHON TexXHOoJIornemn

C) c bunonsipHON TeXHONOrnen TPaH3UCTOPHO-TPAH3UCTOPHOWN JIOrUKK TOM Yucie u ¢ gnogamu LLoTkm
D) c TexHONOrMen SMUTTEPHO-CBA3AHHON NOM UK

4. Mpu KakoM Tune agpecauuy NpPorpaMMHbIA CYeTYMK pas3buBaeTca Ha ABa Nons, NPU 3TOM
CTapliMe paspaAbl YKasbiBaloT HOMep CTPaHULbl, @ MaagLumne - agpec s4eiKn Ha CTpaHUuue

A) MpsMasa agpecaums C UCNONAb30BaHNEM CTPAHUYHOI0 perncTpa
B) Mpamas agpecauus K TeKyLlen CTpaHuLe

C) Mpsimaa agpecaums C UCNOJSb30BaHUEM [ABOWHbLIX CJIOB

D) KocBeHHasi agpecauus

E) Agpecaunsi OTHOCUTENIbHO WUHAOEKCHOr0 pernctpa



F) Apecauus OTHOCUTE/NIbHO MPOrPaMMHOr0 CYeTYMKa
5. Kakue peXxumbl nogaep>xueaeT npoueccop Cortex?

A) Handler
B) Thread

C) Crucial
D) Base
E) Debug

6. MPOCTPAHCTBO KOOA NMPOrPAMMBI A0PA CORTEX-M3 ONTUMN3NPOBAHO AN PABOThI C
LLIVHON

A) I-Code

B) D-Code

C) A-Code

D) M-Code

7. MPOLLECCOPbI C KAKUMU TEXHOJIOTUSAMU UMEIOT BbICOKOE BbICTPOOEVUCTBUE U
HEBOJIbLUYIO CTOUMOCTb:

A) C YHUNONAPHON TexXHONOormnen

B) c bunonsdpHon TexHosorunemn

C) ¢ TexHonornem sMUTTEPHO-CBA3AHHONM JIOM KM

D) ¢ TexHonOrMemn NHTerpasibHoOM NHXEKLMOHHON 0r KK

8.NMPN KAKOM TUNE AOPECALIUN YBEJINYMEHNA [OJINHbI AOPECHOIO noJjii KOMAHAObI MO
O AQPEC OTBOOUTCA OOMOJIHUTEJIbHOE CJIOBO

A) Mpamasa agpecauns K TeKyLLen cTpaHuLe

B) MNpsamas agpecauns C UCNosb30BaHUEM CTPAHUYHOrO perncTpa

C) Npamaa appecaums € UCNOJSb30BAaHMEM [OBOWHbIX C/0OB

D) Agpecauns OTHOCUMTESIbHO MPOrpaMMHOro CYeTyMKa

E) Aopecauns OTHOCUTENbHO WHOEKCHOrO peruncTpa

F) KocBeHHasa agpecauums

9. MPU KAKOM TUMNE AQPECALWUN MPOrPAMMHbBIA CYETYUK PA3BMBAETCA HA OBA MoJ4,
MPU 3TOM CTAPLUUE PA3PALDbI YKA3bIBAIOT HOMEP CTPAHULLbI, A MNALLLUWE - AOPEC
AYEUKWN HA CTPAHULLE

A) Mpamasa agpecauns K TeKyLLen cTpaHuLe

B) MNpsamas agpecauns ¢ UCNosb30BaHUEM CTPAHUYHOrO perncTpa

C) Npamaa appecauns € UCNOJSb30BAaHMEM [OBOWHbIX C/0B

D) Agpecaumns OTHOCUMTESIbHO MPOrpaMMHOro CYeTyMKa

E) Aopecauns OTHOCUTENbHO WHOEKCHOrO peruncTpa

F) KocBeHHasa agpecauums

10. MPU KAKOM TUNE AQPECALLUW NMPEAYCMOTPEH MPOrPAMMHO JOCTYMHbIN
CTPAHUYHbIW PEFUCTP, 3ATPYXXAEMbIA CNELLUAJIbLHON KOMAH,0U

A) Mpamas agpecauns K TekyLlen CTpaHuLe

B) Mpamas agpecauuns C NCNOJSIb30BaHUEM CTPAHUYHOMO perncTpa

C) MpsmMaa agpecaums C UCNOJb30BaHUEM [ABOWHbLIX CJIOB

D) Agpecauns OTHOCMTESIbHO MPOrpPaMMHOI0 CYeTYMKa

E) Agpecaunss OTHOCUTESIbHO WHAEKCHOro peructpa

F) KocBeHHas agpecauuns



3afaHunsa 3aKpbITOro TMNa

1. Ykaxxute Tononorunyeckyio Hopmy ansa ARM9TDI
2. CKOJIbKO TMNOB LLUUH UCNOJIb3YyeTCA B rapBapACKOn apXuTeKType
3. YKa)Kute MMHMMaJIbHOE KONIn4ecTBo Habop koMmaHa pansa nepsbix CISC npoueccopoB

4. Kakoe KOJIM4eCTBO KOMaHA, B CeKyHAY OyaeT BbINONAHATL NATUCTYNEHYaTbli KOHBEEp Npu
YCJIOBUM, YTO BpeMSA LiMKJa CoTaBsseT 2 HC

5. CKONbKO 3TanoB coaep>XuT Kousenep SC140?
6. Kakoi o6beM agpecHOro npocrpaHcTea uMmeet npoueccop Cortex M3?

7. Onpepenute KOJIM4ECTBO N-pa3pafHbIX KOOO0B, KOTOpble NepekoaupyloTcs KoMmaHabl ARM,
npu ucnonb3osaHum Thumb ARM.

9. KonuyecTBo ypoBHe#W KoHBeHepa y aapa ARM10TDMI?

3apaHue ¢ Qa3BépHyTblM OTBETOM

3anuwuTte anroputm (coctosawmu ns, He MmeHee 10 peuctTeui) npownsku flash-namatu n
ycTaHOBKM onepauuoHHou cuctembl BuildRoot pna mogynsa CAJIIOT-2)124 4 HNL, «9JIBUC»

KpuTtepumn oueHnBaHmnS:

ANropuTM COCTOUT U3:

1. YcTaHoBUTL Python Ha KoMnbloTep

2. YCTaHOBUTb ApariBepbl cUcTeMbl Ha KpucTanne CAJIKOT-3J124 [, HIL, «9JIBUC»
3. YcTaHoBUTb cneunasbHyto yTuanty MCom-02 flash tools 13 penosutopus

4. YCTaHOBUTb CneuunanbHbi Pr3nNYeCcKnin NepekntoyaTenb Ha 0TNag04HON NaaTe B PEXXUM MPOLUNBKU
flash-namsaTun

5. OnpenennTb NOPT NOAKIOYEHMA NAATHlI K KOMMbIOTEPY

6. 3anyctuTb yTuAnTy MCom-02 flash tools ¢ yyeTtom nopTa KomnbloTepa A4 npowunskiy flash-namsaTu
CUCTEMbI Ha KpucTanie

7. BepHYTb (h3n4eckuii nepeksyaTesb Ha 0TNa404HOM NnaTe B pexum 3arpyskm OC
8. 3anucaTtb 0bpa3 onepaumoHHoM cucTembl BuildRoot Ha SD-kapTy

9. BctaBuTb SD-KapTy B MOAy/b (CUCTEMY Ha KpuUcTasie)

10. MogKkno4YnTb MOAYIb K KOMMbIOTEPY

11. HacTpouTb KOMMbOTEP A5 B3aMMOAENCTBUSA C MATOM (yKasaTb COM-NOPT, CKOPOCTb Nepeaayn
LaHHbIX

12. C ucnosb3oBaHMeM KOMMbIOTEPa 3afaTh Ha niaTe 3arpy304Hbiii pasgen SD-kapThl, € KoTopon byaeT
3arpy>xaTbCs onepaunoHHas cuctema BuildRoot

OnncaHne NosHOro anropuTMa oueHnaeTcsa B 100 6annos.
20.2 MpomMeXxyTouyHasa aTrecraums

MpomMe)XyTo4YHas aTTecTauns NPOBOAMNTCS B COOTBETCTBMM C [10SI0OXKEHNEM O NPOMEXYTOYHON aTTecTaunn
obyyaloWwmxcs No nporpamMmMam Boiclwero obpasoBaHus. MpoMexyToyHas aTTecTaumsa no NToraM 0CBOEHUS
ANCUMMANHBI NPOBOANTCS B (hOpMe 3a4eTa C OLLeHKON. YCNOBUSAMUN AN NONOXKMNTENbHOW NTOrOBOM OLLEHKMN
SBNSETCS BbINOJIHEHME BCeX NabopaTopHbIX paboT.

Mpu OLIEHVBAHMM PE3yIbTAaTOB YCTHOI0 OMNpPOCca ¥ 3alinThl 1abopaTopHbIX paboT ncnonb3yeTcs
Ka4yeCTBeHHas LIKana oLeHoK. OLeHUBaHNe pe3yibTaToB BbINMOJHEHUS KOHTPOJIbHbLIX paboT
npeanonaraeT UCrosb30BaHNE KOJIMYECTBEHHOW LLKabI.

[pwn oLeHMBaHMN UCMOIb3YeTCA ClieayoLlas WkKasa:



5 6annoBs cTaBUTCA, eCiv 00yHaOLWMNNCA LEMOHCTPUPYET MNOJIHOE COOTBETCTBME 3HAHUN, YMEHUN,
HaBbIKOB NpvBeAeHHbIM B Tabanuax nokasatenaM, cBo60AHO onepupyeT NpnobpeTeHHbIMY 3HaHUAMN,
YMEHUAMU, NPUMEHSET UX NPU peLleHnn NPakTUYeCcKnX 3anay;

4 B6anna CcTaBuUTCS, €Cn 0by4aloLMIACS [EMOHCTPMUPYET COOTBETCTBME 3HAHWIA, YMEHUI, HABLIKOB
NnpvBeeHHbIM B TabanLax nokasaTensm, HO A0NYCKAeT He3HaYNTENbHbIE OWNBKM, HETOYHOCTM,
NCMbITBIBAET 3aTPYAHEHNS MPY PELLEHNM NPAKTUYECKNX 3aavy;

3 6anna cTaBuTCH, ecnm obyyaloWwnincs LEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHWI, YMEHWI,
HaBbIKOB NPVBeAEHHbIM B TabanLax nokasaTenaM, LONYCKaeT 3HaYUTENbHbIE OLNMOKN NpU peLLeHni
NPaKTMYeCKUX 3ajay;

2 6anna cTaBuTCs, ecnm 0byyaloWwnincs JEMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHUN, YMEHUN,
HaBbIKOB NPMBEAEHHbLIM B TabanLax nokasaTensm.

Mpwn caadve 3a4eTa C OLLEHKON
OLeHKa «OT/INYHO» - 5 6annos
OLeHKa «xopoLlo» - 4 banna
OLieHKa «y[10BIeTBOPUTENBHO» - 3 banna
OLIEHKa «Heya0BNEeTBOPUTENbHO» - 2 Banna.
MepeyeHb BONPOCOB K 3a4€eTy C OLLeHKOMN

CTpyKTypa MUKPOMPOLLECCOPHOM CUCTEMbIl. KnaccudurKaumnsg MUKPONPOLLECCOPHbIX YCTPOMCTB (Mo
Ha3HayveHuIo, NO KOIMYECTBY BbINONHAEMbIX Nporpamm, Mo Yucny BAC, no CTpyKTypHOMY NpU3HaKy, no
BUAY anroputMma paboTbl, N0 XapakTepy BPEMEHHOW OpraHM3aunm, No KoJIM4ecTBy OAHOBPEMEHHO
BbINOJIHAEMbIX NPOrpamMMm, No BUAY TEXHOJIOMUW U3rOTOBAEHUS). TEXHONOr NN N3roTOBIEHUS
MUKPOMNPOLLeCCOPOB. KOMMbIOTEPHbIE MPUHLUMBI MOCTPOEHUSA MUKPOMPOLLECCOPOB (apXUTeKTypa (hoH
HeliMaHa, MapBapAckas apxmTekTypa). KOHBENEPHbIN 1 CynepCKanspHbIi noaxonbl 06paboTky AaHHbIX.
ApxuTekTypbl cuctembl koMmaHa (RISC, CISC, VLIW, MISC, EPIC). ApxutekTypa RISC-MukponpoLeccopos 3-
ro nokoJsieHns. CurHasbHble npoueccopbl. CTPYKTYypa CUrHanbHOro npoueccopa. KoHeenepHoe
BbIMNOJIHEHNE KOMaH CUrHasIbHbIX NPOLLeCCOpPOoB. AnnapaTHas peanunsauns nporpaMMHbIX YHKLMIA
CUTHaJIbHbIX NPOLLECCOPOB (YMHOXUTENb, CABUraTeNN, LONOJHUTENbHbIE apudMeTUYeckmne yCTPONCTBa,
creumann3npoBaHHble YCTPONCTBA reHepauumn agpeca, annapaTtHas opraHu3auuns LnKJIIos,
NCNofb3oBaHne Heckobknx AJTY, pernctposelie hanbl). MNapannensHas pabota PyHKUMOHANbHBIX Y3/10B
CUrHaNbHbIX NpoueccopoB. CneyunanbHble MeTOAbI afpecalmm CUrHaabHOro npoLeccopa.
KomMbuHUpOBaHHbIE 1 Crieunann3npoBaHHble KOMaHbl CUrHaIbHOro npoueccopa. YCTponcTBa
BBOJa/BblBOAA U nepudepun CUrHanbHoro npoweccopa. CurHasbHble NpoLeccopbl C GUKCUPOBAHHON 1
naaBatowen To4Kon. OCHOBHbIE TUMbl CUFHAJIbHBIX NpoueccopoB. CTaHAapTHble npoueccopsl LIMOC
(Conventional DSP): npoueccopsl Tl (Texas Instruments), npoueccopsl ADI (ADSP-2100), npoueccopsl
Motorola (DSP56000). YnyylweHHble cTaHAapTHbIe npoueccopbl LIMOC (Enhanced-Conventional DSP):
npoueccopbl TMS320C55X dmpmbl T, npoueccopbl DSP16xxx mpMbl Lucent, npoueccop ADSP-2116x
tupmbl ADI. Mpoueccopsl UMNOC ¢ apxutektypon VLIW: npoueccopbl TMS320C6xxx. Mpoueccop MSC810X
(aopo SC140). CynepckansipHble npoueccopbl. MmbpuaHsble npoueccopsl. OpraHnsauma namatu LLNOC.
JocTyn K 610KaM namsaTh. BAIOKM NaMATU CUrHaNbHbIX NPOLECCOPOB. BHELWHSAA NaMATb CUrHaNbHbIX
npoueccopos. PazaeneHne Ha oTaenbHble 061acT 1 MOAYIM CUTHaNbHbLIX Npoueccopos. ObpalyeHne K
NaMsATN y CUFHaNbHbIX MPOLECCOPOB. eHepauns TaKTOB 0OXXUAAHUS ANS MeAeHHON BHELHeN NaMaTn y
CUMHaNbHbIX NPOLECCOPOoB. KW NaMATb CUFHaJIbHbLIX MPOLLECCOPOB. 3alluTa COAEPXKMMOro namsaTi
CUrHanbHbIX Npoueccopos. MpoueccopHoe aapo ARM7. KoHselep sapo ARM7. Peructpbl sapo ARM7.
PerncTp TekyLlero cocTosHMA nporpamMmmbl 14p0 ARM7. Pexxumbl 06paboTKn NCKNOHNTENbHBIX CUTYaLNiA
aa0po ARM7. Habop komaHg ARM7. KomaHabl BeTBAeHUSA a4p0 ARM7. KomaHabl 06paboTKy AaHHbIX 4p0
ARM7. KomaHaa obmeHa si1po ARM7. /I3mMeHeHne perncTtpoB cocTosHua sapo ARM7. MporpamMmHoe
npepbiBaHune aapo ARM7. Mogyns MAC aapo ARM7. Habop komaHg THUMB sapo ARM7.






