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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynuza 51.0.08 BeTpoeHHbBIE CUCTEMBI peaibHOTO BPEMEHU OTHOCUTCS K 00s13aTe/TbHOM YacTH

obpasoBaresibHOM IPOrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

npo6/aemMHbIX
cumyayuii Ha ocHose
cuCmemMHo20
nooxooda,
eblpabambleamsb
cmpameauio
delicmautl

YK-1.2: Ymeem
eblpabambleamb cmpameauro
Oelicmauii npu 803HUKHOBEHUU
KpumuuecKux cumyayutl
YK-1.3: Banadeem ocHogamu
cucmeMHoO20 no0x00d K
aHanusy npobaeMHbIx
cumyayuti

cgoell npogeCcCUoHabHO
desimesnbHOCMU

Ymemb: aHaauzuposamsn
npobsnemHble cumyayuu 8 xooe
npogedeHusl UCCAe008aHUs
Bnademb: memodamu peueHus
npobnemHbix cumyayuti

YK-1.2:

3Hamb: OCHOBHble Memoobl
peueHUst npobaeMHbIX
cumyayuti 8 obaacmu ceoeti
npogeccuoHanbHol
OesimenbHOCMU

Ymemb: ebipabambieamb
cmpamezuto delicmauil 015
peueHust npobnemHbIx cumyayuii
8 X00e nposedeHuUs1
uccned0oeaHus

Bnademb: HaeblKamu pewieHust

npobnemHbix cumyayuti

YK-1.3:

3Hamb: mMemoObl KpUMu4eckozo
aHanusa npobaemMHbIX
cumyayuti; Ymemn:
ocyujecmeasmb aHaAU3
npobnemHbix cumyayuti;
Bnademb: ocHosamu
CUCMEeMH020 N00x00da K aHaausy

npobnemHbix cumyayuii

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-1: CnocobeH YK-1.1: 3Haem memoob! YK-1.1: Omuem no
ocyu;ecme/mrvnb Kpumuyeckoz0 aHaausd 3Hamb: eudbl npobAEMHbBIX 1abopamopHbIM DK3AMEH:
Kpumueckuu ananus | nno6aemubix cumyayull cumyayuii 6 o6nacmu pabomam

KoumposnbHble
80NpOCh!




OIIK-1: Cnocoben
Haxooumn,
¢opmynuposamsb u
pewamb akmyanbHble
npob6aembl
npukaaoHoti
Mamemamuku,
¢yHdamenmanbHol
uH¢opmamuku u
UH(OPpMAyUOHHBIX
mexHonoautl

OIIK-1.1: O6baadaem
¢yHOameHmanbHbIMU
3HaHusAMU 8 obaacmu
mamemamuyecKux u
ecmecmeeHHbIX HAyK, meopuu
KOMMYHUKayuti

OIIK-1.2: Ymeem
ocyujecmensimb nepeuUHbil
cbop u aHaauz mamepuanda,
UHMepnpemuposamsb
pasnuuHble Mamemamuyeckue
06®BeKmb!

OIIK-1.3: Umeem
npakmuyeckuli onbim pabombl
¢ peweHuem
mamemamuyueckux 3a0ay u
npumeHsiem e2o0 8
npogeccuoHanbHoU
desimesnbHOCMU

OIIK-1.1:

3Hamb: OCHOBHble
¢yHOameHmanbHble pasoesbl
¢usuxu u paduogusuku
Ymemb: ananusuposamsb
coepemMeHHOe COCMOsHUe HAyKU
8 obnacmu ¢usuxu u
paduogusuxu

Bnadems: Hasbikamu
UCNOAb306AHUS
¢pyHOamMeHManbHbIX 3HAHUL Npu

peweHuu npakmuuveckKux 3a0au

OIIK-1.2:

3Hamb: ¢usuueckue acnexkmol
meopuu u ee npakmuueckoe
npumeHeHue

Ymemb: anHanusuposamb
¢usuueckue acnekmsl meopuu u
803MOJCHOCMU ee
UCNOMB308AHUS 0151 peUleHUst
HAay4HO-UCC1e008amenbCKux
3adau

Bnademb: Hasbikamu
UCNOAb308AHUSL MEOpUU K
DpelleHuUI0 npakmu4eckux 3aoau

OIIK-1.3:

3Hamb: 0CHOBHble Memoobl
pelueHUst HayuHo-
uccnedosamenbCKux 3a0ay
Ymemb: aHaausuposamb u
Haxooums no0Xo0 K peuieHuUIo
HAy4HO-uccedo8amenbCKoll
3adauu

Bnademb: HagblKamu pewleHust
HAYYHO-UCCNe008amenbCKUX
3adau, 8 mom yuce 8 cpepe

nedazo2uyueckoll 0esmenbHOCMU

Omuem no

nabopamopHbim

pabomam

OK3ameH:
KoumponbHble

801npocbl

3. CTpyKTypa U cojep)kKaHHe AUCIUITUHBI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

ouHas
O61yasi TPy/[0€MKOCTBb, 3.€. 4
Yacos o yueGHOMY I/IaHY 144
B TOM UHC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHS JIEKIUOHHOr'0 THIA 0




- 3aHATUS CEMHHAPCKOr0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThb) 32

- KCP 2

caMocTosTe/IbHaA padora 65

IIpomexyTouyHas arTecTanusa 45
JK3aMeH

3.2. CozepxaHWe JUCIUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKa3aHueM OMEe0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacos u 8uobl yuebHbIx 3aHamull)

HavmeHOBaHMe pa3[ieyioB U TeM [JUCLUILIHBI Bcero B TOM UHCJ/Ie
(wacen) KonrakTHas pabora (paboTa Bo
B3aUMO/IeHCTBUY C Nperno/iaBaTesem),
Yackl U3 HUX
3aHTHS CamocTosTe/bHas
CEeMHHApPCKOro pabora
3aHATHUS TUMA obyuatowerocs,
JIEKLIMOHHOTO | (TIpakTHYeckue | Bcero Hacel
THUMAa 3aHsATHsA/1abopa
TOpHbIE
PaboThI), Uackl

0 0 0 o) 0

o o) i) ¢ o

0 0 0 0 0
Tema 1. O61ue cBefieHUsI O CHCTEMaX PeaybHOr0 BPEMEHHU U UX 1 ) 9 10
MPOrpaMMHOM H aIapaTHOM 00ecreueHu .
Tema 2. OnepaLMoHHbIe cKCTeMBI peanbHOro BpeMenu (OCPB) as 14 4 4 10
OJJHOKPHCTATbHBIX MUKPOKOHTDPOJIIEPOB.
Tema 3. OnepaumonHasi cucreMa pC/OS-II a1t MUKPOKOHTPOIIIEPOB . 12 ) ? 10
Advanced RISC Machines, Ltd.
Tema 4. Mukpornpoueccopsl Komnanur ARM Limited 16 6 6 10
Tema 5. MHOTOIIpOIieCCOPHBIH Mapaiien3M. TpaHCITBIOTephI. 12 4 4 8
Tema 6. MUKpOIIPOLIeCCOPEI C TapBapCKOi apXUTeKTYPOU 1 MUKPOCHUCTEMBI 12 4 4 8
Ha UX OCHOBe
Tema 7. MukpocucTeMsbl Ha 6a3e MpOrpaMMUPYeMBbIX JIOTHUYeCKUX
uHTerpanbHbIX cxeM ([TJIMC) u npegHa3HaueHHbIe [J1s1 HUX CUCTEMBI 19 10 10 9
aBTOMarnueckoro npoexruposanust (CAIIP).
Artrecrauus 45
KCP 2 2
Nroro 144 0 32 34 65

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTAHBI

Tema 1. O61iue cBefieHUsI 0 CUCTeMax peaJbHOTO BpeMeHH U UX NIPOrpaMMHOM U arrapaTHoM obecrieueHnHt.
Tema 2. OneparjoHHble cucTeMbl peanbHOro BpeMeHd (OCPB) /151 0fHOKpUCTaIbHBIX MUKPOKOHTPOJL/IEPOB.

Tema 3. OnepaumonHas cuctema PC/OS-II gnst mukpokonTposuiepoB ¢. Advanced RISC Machines, Ltd.

Tema 4. Mukporipotieccopbl Komrnannd ARM Limited
Tema 5. MHoromnpoLeccopHbIi napasiennsm. TpaHCIbIOTEePHI.

Tema 6. MUKponpolieccops! € rapBap/CKOM apXUTeKTYPOi U MUKPOCHCTEMbI Ha UX OCHOBE
Tema 7. MukpocrcTemMbl Ha 6a3e IPOrpaMMHPYEMBIX JIOTHYeCKUX UHTerpabHbIX cxeM (IIJIVC) u
ripe/iHa3HauyeHHbIe /11 HUX CUCTeMbl aBTOMaThueckoro rpoektupoBanus (CATIP).




4. YueOHO-MeTOAMUYEeCKOe 00ecrieyeHre CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3a/laHUSIM JI7Is1 TEKYIlero KOHTPOJIsi M TIPOMEXKYTOUHOM aTTeCTaldd M0 WUTOTaM OCBOEHHS JTUCLIATUIMHBI
MIPUBEJEeHHBIM B II. 5.

CamocTrosTenbHast paboTta oOyuaroruxcsi obecrieueHa yueOHBIMU TOCOOUSIMU U METOTUUECKUMHU
pa3paboTkam# [ijist 1abopaTOpHBIX paboT. YueOHO-MeToinUecKre pa3paboTKu Co/lepKaT
HEeoOXOZMMbIH [17Ist KOHTPOJIS OCBOEHHSI AUCLIUIT/IMHBI TIepeueHb BOITPOCOB, 110 OTBETaM Ha KOTOphIE B
TpoLIecce BbIMOTHEeHUsI 1ab0paTOPHbIX paboT MPOMU3BOAUTCS KOHTPOJIb MPUOOPETEHHBIX 3HAHUH.
Kpome TOro Kakziblii CTyIeHT 0hpOpMIISIeT OTUET T10 BBITIOIHEHHOM paboTe, B KOTOPOM CO/IEPXKUTCS
00bsICHEHHE TeXHOJIOTHUH ITPOrPaMMUPOBAHHUSI 1[e/IeBOI CUCTEeMbI C MTPHUBJIeYeHHEM TPerolaBaeMoro B
NIEKLUSX MaTepHara.

5. @OoHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYTOUHOM
aTTecTalyy Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3afiaHusA, He00XOJUMBbIe [JIsi OLEHKH pe3y/IbTaToB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIIeBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHHUSA:

5.1.1 TunoBsle 3ajaHus (OLEHOUHOE CPeACTBO - OTUeT Mo JIaGopaTopHBLIM padoTam) Jjisi OLIEHKH
copmupoBaHHOCTH KommeTeHHu YK-1:

Teky11jas oIleHKa 3HaHU MPOM3BOJMUTCS HAa CEMUHAPCKUX 3aHATHAX U B X0/l BbINOHEeHUs 17abopaTopHoii paboTsl «CuHmes u
peanuzayus yugposozo ¢uirbmpa Ha IIJIMC», Lienbio KOTOPO# siBisieTcs pa3paboTtka koja koHwuryparmu ITJIVC Ha si3eike VHDL B

cpege Xilinx ISE 14 u o3HaKOM/IeHHe ¥ MeTOJUKOM Iapa’ie/lbHOTr0 MPOrpaMMHUPOBaHMUS.

5.1.2 TunoBsle 3ajaHus (OI[eHOYHOE CPeACTBO - OTUeT 1Mo /1abopaTOPHBIM PadoTam) AJ/Is OLEHKH
copmupoBanHocTu KomnereHuu OITK-1:

Teky1jast OLleHKa 3HaHUM POU3BOAUTCS HAa CeMUHAPCKUX 3aHATHSX U B XO/Ie BBIMOIHEHUs TabopaTtopHoi paboTsl « CuHmes u
peanuzayus yugpposozo ¢purbmpa na IIJIMC», 1ie/ibi0 KOTOPO#i siB/isieTcs pa3paboTka koza kouwuryparwu [TJIMC Ha si3eike VHDL B

cpezie Xilinx ISE 14 v o3HaKOM/IeHHe 11 METO/IVKOH MapasuiesIbHOTO ITPOrpaMMHPOBAHHUS.

Kpurepuu oueHuBanus (o1jeHOYHOe cpeACcTBO - OTUeT 10 J1aGopaTopHBIM paboTam)

Ouenka Kpurepun onieHuBaHUsA

Bce xomnieTeHL[UM (4aCTH KOMIIeTeHIUI), Ha (Y OpMHPOBaHNe KOTOPBIX HarpaB/ieHa
AWCHUILTIMHA, COQOPMHPOBAHEI Ha OBHE He HIKe «IIpeBOCXOAHO»

MIPeBOCXOHO > ChopmHp yP P ’
MnMpoAeMOHCTPHUPOBAHBI 3HAHWA, YMEHMNS, B/laJ€HWsS 110 COOTBETCTBYIOLIUM

KOMIIeTeHLIMSIM Ha YPOBHe, BhIIlIe TIPeJyCMOTPEHHOT 0 TIPOrpamMMoit

Bce komnieTeHIMM (YacTH KOMIIeTeHLIMH), Ha YOpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
OTJINYHO JUCLIMTUIMHA, COPMHPOBaHLI HAa YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOTS ObI
0/THa KOMITeTeHI U CHOpPMHPOBaHa Ha YPOBHE «OT/IMUHO»

OUeHb XOpoI1I0 Bce KOMIIeTeHIIM1 (qaCTI/I KOMHETeHuHﬁ), Ha ('bOpMHpOBaHI/Ie KOTOPBIX HallpaBJ/IeHAd




OueHka Kpurtepuu oLieHUBaHUs

JUCLIMIUIMHA, COPMHPOBaHbI HAa YPOBHE He HIDKe «0UeHb XODPOILO», TIPYU 3TOM
X0Ts1 OBbI 0JJHa KOMITIeTeHL[usi COPMHUPOBaHa Ha YPOBHE « OUeHb XOPOILIO»

Bce kommieTeHI[MH (YaCTU KOMIIETeHI[1# ), Ha OPMUPOBaHKe KOTOPBIX HallpaB/ieHa
XOPpOLIO JUCLIMIUIMHA, COPMHPOBAHbBI HAa YPOBHE HE HIDKE «XOPOILO», TIPU 3TOM XOTsI Obl
0/lHa KoMrieTeH1Us1 copMHpOBaHa Ha YPOBHE «XOPOILIO»

Bce kommeTeHI[MH (YaCTU KOMIIETEHI[HH ), Ha (OPMHUPOBaHMEe KOTOPBIX HallpaB/ieHa
JUCLMIIMHA, cOPMUPOBaHBI Ha YPOBHE He HIKe «YJO0B/IETBOPUTELHO», TIPU

Y/OBJIETBOPUTE/IHLHO
5TOM XOTs ObI 0/JHA KOMITETeHIMs CHOPMHUpPOBaHa Ha YPOBHE
«Y/I0BJIETBOPUTE/TLHO»
Xots Obl 0fHa KOMIIETeHL|sl CHOPMUPOBAaHA Ha YPOBHE «HEY/IOBIETBOPUTEILHO»
HEY/IOB/IETBOPUTETLHO N opmHp P Y P ’
HU O/[Ha U3 KOMIIETeHIU He CHOPMHUPOBAHA HA YPOBHE «TLJIOX0»
II0X0 Xotst ObI 0fHa KOMIIeTeHLMsl CHOPMUPOBAHA Ha YPOBHE «IIJIOX0»

5.2. OnucaHue MIKa/I OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIHILIHHE NPU MPOMEe)XXYTOUHOMN
arrecTanyuu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINMN

YpoBen
b
chopmu HeyA0BJIeTBOP Y/I0OBJIETBO O4YeHb
IUI0XO0 XOpoI1110 OT/INYHO MPEeBOCX0/JHO
POBaHH UTeJIbHO pHUTe/ILHO X0pOo1I0
OCTH
KoMIeT
eHIUI
(uHpUK
aropa
AOCTHIK He 3a4TeHO0 3aUTeHOo
eHUs
KOMITIET
eHIHI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
N . 3HaHUM B
3HaHUU MuHuManeH | 3HaHW B obBeMe YpoBeHb
TEOPeTHUEeCKOTo o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuarna. . JIOMYCTUMBI | COOTBETCTBY obbeme, .
3HaHUN HIKe . oLeM 3HaHUH B
HeB03MO>XHOCTB 1l ypoBeHb o1emM COOTBETCTB
MHUHUMAJTbHBIX o TporpaMme obbeme,
3HaHUS | OL|EHUTb IOJHOTY N 3HaHUM. rporpamme yIolLeM
o TpeboBaHwUiA. MO/ArOTOBKH TpeBbIlIatolLe
3HaHUU [Homy1eHo MO/JrOTOBKU rporpamMme
Nwmenu mecTo . JomyiieHo M TIpOrpammy
BC/Ie[ICTBHE MHOT'O . JonyieHo MO/JTOTOBK
rpy6ble ommbKN HECKOJIbKO MO/IrOTOBKHU.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HeCyllecTBe
obyuaroiierocsi ot omboK HerpyobIx HHEIX HeT.
oTBeTa ormbok
ombok
OTcyTcTBUE T TE—. IIpomemonc | Ilpomemonc | [Ipomemonc | IIpozemonc | IIpomemoHcTp
MUHUMAJTbHBIX CTI; H p ADTHLIX TPUPOBaHbI | TPUPOBaHbl | TPUPOBaHbI | TPUPOBaHbI | UPOBaHbI BCE
YMeHU. sa ag r?e OCHOBHbIe BCE BCE BCE OCHOBHbI®
HeB03MO>KHOCTb A YMEeHMUSL. OCHOBHBbIE OCHOBHBIE OCHOBHbIe yMeHwUsl.
TPO/IEMOHCTPUP
OLIeHUTDb HaJTMuKe PernieHnl yMeHusl. yMeHusl. YMEeHHUSL. Periennl Bce
Ywmenus o OBaHbI
YMeHU OCHOBHBIE TUIIOBbIE Pemennl Bce | Pemennl Bce | PereHsl OCHOBHbIE
BC/Ie[ICTBHE 3a7auu C OCHOBHBI® OCHOBHBI® BCE 3aJaum.
yMmeHus. imenu
OTKasa MECTO TDVEbLE HerpyObIMU | 3afiau C 3a/jauu. OCHOBHbIE BoinosiHeHbI
obyuaroierocsi ot 0LL[I/I6KI/Ip y ommOKamu. | HerpyObiMu | BeimosHeHs! | 3azauu C BCe 3aJjaHuisl, B
OoTBeTa BbIMosiHeHbI | oMMOKaMU. | BCe 33/jaHusl | OT/ENbHBIM | TOJTHOM




u
HeCylIL|eCcTB
BeinonHeHsl ym
B TOJIHOM €HHBIMU
BCE BCe 3aJ]aHUs
obneme, HO HejoueTamM
3a/laHusl, HO | B IIOJIHOM
HEKOTOpbIe | H, obneme Ge3
He B obbeMe, HO
c BBITIOJIHEH | HE/I0YeTOB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bl BCe
obneme d
3a/laHus B
HefloueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnn . TPUPOBaHBI TPHPOBaHBI
bl Habop TPHPOBaHbI IIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MO>XXHOCTb 3a/jay He HaBBIKU NIPU Tpu .
JUist HaBBIKU IIPU TBOPYECKUN
OLIEHWTDb Ha/lure | TIPOZIeMOHCTPHP peleHnn pelIeHnn
Hagblku pelleHust pelueHnr TOAIXO[, K
HaBBLIKOB OBaHbI 6a30BbIe CTaH/|apTHBI HecTaHzAapT
CTaHJapTHBI CTaHZApTHBI peLLEeHHI0
BCJIe/ICTBUE HaBbIKY. VIMenu X 33714 C HBIX 3a/ja4
X 3a/ja4 ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM ommuboK 1 X 3a7iau
obyuatorjerocsi OT | OMHOKK u o1IMOOoK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0YeTaMHu
IITkasa oLeHUBAHUA NPU MPOMEXYTOYHOMN aTTeCTaluu
OneHka YpoBeHb NO/IrOTOBKH
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
[UMCLIUIJIMHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «IIPEBOCXOJHO», MPOJEMOHCTPHUPOBAHBI
3HAaHWs, YMEHHWs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/IHYHO Bce xomnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JUCLIMIUINHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O04YeHb XOPOIIIo Bce xkomrmeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarlpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HUXKe «0UeHb XOPOLLO»
XOPOILIO Bce xommnereHUMM (Y4acTW KOMIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX HarpasjeHa
JUCLIMIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yAOBJeTBOpHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO JUCLIMIUIAHA, c()OPMUPOBAHBI HAa YPOBHE He HIDKe «Y/[OBIeTBOPHTEILHO», TP 3TOM XOTS OBI
0JiHa KOMIIeTeHL{Usi CpOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEIEHO»
HeyjoB/eTBopuTe | X0Ts Obl O{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMbIe ISl OLEeHKH
pe3y/ibTaToB 00yuyeHHsi Ha MPOMEXKYTOYHOM aTTecTalMM C YKa3aHHeM KpHUTepUeB HX

OIléHuBAHUA:

5.3.1 TumnoBbie 3apaHus (oLeHOUHOe CPeACTBO - KOHTpO/JbHBbIE BOMPOCHI) /[ OLEHKHU

copMUpPOBaHHOCTH KoMIieTeHIMU YK-1

1. OCHOBHBIe XapaKTePUCTUKH BCTPOEHHBIX CUCTEM KaK CCTEM peaibHOr0 BPEMEeHH.
2. Oco6eHHOCTH anmapaTHOTO U POrPaMMHOT0 00ecrieueHust CUCTEM PeasibHOTO BPEMEHH.




CucTeMa npepbiBaHUN U MeXaHU3M SHeprocOepekeHus B MUKPOKOHTPOJL/Iepax.
CtpykTypa mukporipotieccopoB (MII) ¢ sgpamu ARM7TDMI u ARM9TDMI.
PeructpoBas mogens MII ¢ sagpamu ARM7TDMI u ARM9TDMI.

AbTepHaTUBHBIE PETUCTPBI, KAK ME@XaHW3M alllapaTHOM NoJep>XKH peaJbHOr0 BpeMEeHHU:
COCTaB U MpeJHa3HaueHue.

7. Vlepapxusi TIaMsITHU.

8. MexaH13M BUPTYaJbHOU aJpecaryu.

SRS

9. MexaHu3M ajjpecaliyy, peajv3yroliyii NoALepKKYy MHOI03a/jlaqYHOCTH.

10.VicknrounTe/ibHbIe CUTYalUy (UCK/TFOUeHHs) U pexkuMbl paboTel MIT ¢ simpamu ARM7TDMI u
ARM9YTDMI.

11. [MTocnemoBaTenbHOCTE eUCTBHMA TIPH 00pabOTKe NCKTFOUUTENbHBIX CUTYaLMi (3alpoCoB
TIpepbIBaHUs], B YaCTHOCTH).

12. CTpyKTypa MUKPOKOHTpOJI/Iepa /11 KOMMYHHUKALIMOHHBIX NIPUIOKEeHUN

13. OcobeHHOCTH rapBap/CKOi apXUTeKTypbl. CTPYKTypa IIWH aipeca v JaHHbBIX
L(poBOro nporieccopa cUuruaaos cemeiictea ADSP 21xx.

14. Snpo LIIC cemeiictBa ADSP 21xx. CTpyKTypa U yHKLUMOHA/IBHBIE OIOKH
ADSP 21xx.

15. Y CTPOKCTBO yIIpaB/IeHUs MTOC/Ie/I0BaTe/TIbHOCThIO BHIOOPKH KoMaH 1 (Program
Sequecer): Ha3HaueHHe, COCTAB TIPUHLIUT PabOTHI.

16. YcrpoticTBa reHepaiuu agpecoB naMatu faHHbiX (DAG1 u DAG2): peructpsl
YCTPOKCTB, PeXKUMBI (CIIOCOOBI) aipecaliiy JaHHbIX.

5.3.2 TunoBble 3afaHusa (oLeHOUHOe CpPeACTBO - KOHTpoOJ/IbHBIE BOMPOCHI) AJIA OLIEHKH
copmupoBa"HHocTH KomneTeHnu OITK-1

1. Apudmertnuecko-norudyeckoe ycrpouicteo (ALU) LIIC cemetictBa ADSP 21xx.

Ymuoxutenb-akkymyastop (MAC) LTIC cemeiictBa ADSP 21xx.

AnbTepHaTHBHBIE PETUCTPbI U UX MIpejHa3HaueHUe.

Habop u ¢popmat komang LITIC cemeiictBa ADSP 21xx.

Cucrema npepsianus LITIC cemerictea ADSP 21xx.

LIIC cemerictBa ADSP 2106x c apxurektyport SHARC. CTpyKTypa LLIMH a/ipeca U JaHHbIX.

Oco6eHHOCTH MOZACUCTEMBI BO/Ia/BBIBO/Ia, MEXaHW3M 00MeHa JJaHHBIMU C YCTPOMCTBaMHU

BBOJa/BbiBOga LIIIC cemeirictBa ADSP 2106x.

CriocoObI TOCTPOEHUS] MHOTOTIPOI[ECCOPHBIX crcTeM Ha 6a3e ADSP 2106x.

9. Pa3HOBHHOCTH apXUTEKTYPHOTO MIOCTPOEHHS IIPOrPaMMHOT0 00ecrieueHursi BCTPOEHHBIX
CUCTEM.

No kW

®

10.3azaua (3aaHue, task) — OCHOBHOM CTPOUTEJIbHBIN 3/IeMEeHT OrepaljiOHHON CUCTeMbI
peayibHOTO BPEMEHH .

11. CocTosiHMs 3a[jau — UCTIO/IHsIeMasi, TOTOBast K UCITOJTHEHUIO U OJIOKMPOBAHHAs 3a/IauM.
[TocnenoBaTenLHOCTD TIepexo/ia 3aZlaHusl U3 OAHOTO COCTOSTHUS B IPYroe U IPUUHUHHO-
C/ieICTBEHHAs! CBSI3b MEX/y COCTOSTHUSIMU 3a/]auM.

12. [TnanupoBanue 3aaHrii. OCHOBHBIE MMOAXO/AbI U (PAKTOPBI, YUUThIBa€MbIe IPU
TIJTAHUPOBAHUM 3a/IaHUM.

13. KoHTeKCT 3a7iaHusI U €T0 POJIb MPH MepeK/TF0UeHNH 3a/JaHui.

14. Pa3zenenuie JaHHBIX MeXXAY 3agaHussMu. Cemadopsl U pa3zessieMble aHHbIE.



15. Ouepeu coob11ieHM, TTOUTa U HUTH (KaHasbl). Ouepeu coob1LieHUi, TToYTa ¥ HUTH
(kaHasibl) KaK CpPeJiCTBa CBSI3U M 0OMeHa IaHHBIMU MeXK/y 3a[jauaMy U UX OCHOBHbBIE
XapaKTepuCTUKU. Vicronb3oBaHue yKasaTesieit mpu paboTte ¢ ouepessiMu.

16. ®dyukiuK Taiimepa OTce)KUBaHUe TeKYIlero BpeMeHH, YCTaHOBKa U U3MepeHre
BpPeMeHHbBIX UHTEepPBaJIOB, TakMayToB, 3ajiep>keK. [IprMepbI UCI0/Tb30BaHUsI TAMepPOB.

17. CoObiTHs, duiaru coobiTHI. Pary coOBITHI KaK CPeICTBO OIOBeIIeHUs 3a/laHui O
TIPOMCXO/AIINUX B CUCTeMe Tipolieccax. dyiaru B posu repejjaBaeMbIX 3alaHHSIM CUT'HAJIOB.

18. Ynpasnenue rnamsaTeio. @ynkuyu OCPB asisi cozganus v ocBobosxaeHus 6ydepos B
TIaMSITH.

19. [Tyt 6ydepoB u GyHKIMU AJ1s1 paboThl ¢ HUMU. [IprMepbI UCTo/Ib30BaHus OydhepoB
(UKCHUPOBAHHOTO pa3Mepa MpHU MeXK3aZauHOM B3aUMO/IeMCTBHU U TTPU B3aUMO/IeHCTBUY 3a7iau
C ripotie;ypaMu 00paboTKH MpephIBaHu.

Kputepuu oneHnBaHus (0LleHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kputepuu orieHuBaHUs

Bce kommeTeH1[uM (4acTH KOMIIeTeHIM), Ha (hOpMHUpOBaHKe KOTOPLIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKEe «TIPeBOCXOAHOY,
NIPEBOCXO/HO

P MIPO/JIeMOHCTPUPOBAHBI 3HAHUS], YMEHHS, BaZleHHs TI0 COOTBETCTBYIOIINM

KOMITETEHLIMSIM Ha YPOBHeE, BbIIIIe ITPelyCMOTPEHHOI0 TIPOrpaMMOoi

Bce komneTeHIMM (4acTH KOMIIeTeHLIMH), Ha (h)OpMUpOBaHHe KOTOPBIX HarlpaB/ieHa
OT/IMYHO JUCLIUTUTAHA, COPMUPOBAHbI HA YPOBHE HE HIXKE «OT/IMUHO», TIPH 3TOM XOTS ObI
0/lHa KOMITeTeHLUs1 CHOpMHUPOBaHa Ha YPOBHE «OTINUHO»

Bce kommeTeHI1[uM (4acTH KOMIIeTeHIM), Ha (hOpMHUpPOBaHKe KOTOPBLIX HarlpaB/ieHa
OYeHb XOpOLIO JUCLIMIUIMHA, C)OPMHPOBAHbI HAa YPOBHE HE HIDKE «0UeHb XOPOILO», TIPU 3TOM
XO0Ts ObI 0/jHa KOMIIeTeHLUsI ChOpMHpOBaHa Ha YPOBHE « OU€Hb XOPOILIO»

Bce komnieTeHIMM (YacTH KOMIIeTeHLIMH), Ha YOpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
XOpOLIO0 IUCLIMTUIMHA, COPMHPOBAHBI HAa YPOBHE He HIDKE «XOPOILO», TIPU ITOM XOTs Obl
0/THa KOMITeTeHIs ChOpPMHPOBaHa Ha YPOBHE «XOPOIIIO»

Bce xomneTeHL[UM (4aCTH KOMIIeTeHIUI), Ha Y OpMHpPOBaHUe KOTOPBIX HarpaB/ieHa

JMCLIMIUIMHA, CPOPMHPOBAHbI HAa YPOBHE He HIDKE «Yy/I0B/IETBOPUTE/LHO», [IPH
JIOBJIETBOPUTEJILHO

Y P 3TOM XOTsi OBl OZJHa KOMITeTeHL|si chOpMHUPOBaHa Ha YPOBHe

«YAOBJIETBOPUTEJIBHO»

XoTs Obl 0fHa KOMITeTeHLUsE CHOPMUPOBaHA Ha YPOBHE «HEY/|0BIIETBOPUTEHHOY,

HeyOOBJ/JIETBOPUTE/IbHO o
HHM O/JHA M3 KOMIIeTeHLIMH1 He C¢)OpMHpOBaHa Ha YPOBHE «ILJIOXO»

JI0XO0 Xots 661 0/fHa KOMITeTeHLUsI CHOPMHUPOBaHa Ha YPOBHE «TIOX0»

6. YueGHO-MeTOfMUeCKOe ¥ HH(OpMaLOHHOE o00ecrieyeHHe JUCIUILTHHBI (MO/y/151)



OcHOBHasi uTeparypa:

1. [lIkeneB EBrenuii MiBaHOBKY. ATiriapaTHbIe CPeJiCTBA BLIUMC/IUTE/ILHON TeXHUKH : yueb. ocobue Jjist
crygenToB HHI'Y, obyuaroiyxcs o HarmpasaeHusM noarotoku 010800 "Paguodusuka” n 090106
"MHdopm. 6e30MacHOCTh TeJIeKOMMYHHKALL. cucTeM" / HIpKeropoicKuii ToCy/1apCTBeHHbINA YHUBEPCUTET
uM. H. N. JIobaueBckoro. - H. Hoeropop : 3a-so HHI'Y, 2011. - 222 c. - ISBN 978-5-91326-155-7 :
161.75., 2 3K3.

2. [lIkeneB EBrenunii MiBaHOBWY. DJIeKTPOHHBIE 1H(POBBIE CUCTEMBI 1 MUKPOIIPOL[ECCOPHI : yueo.
nocobue / Hrkeropojckuii rocyjapctBeHHbii yHuBepcuteT uMm. H. 1. JlobaueBckoro. - H. Hoeropog, :
N3p-so HHI'Y, 2004. - 153 c. - ISBN 5-85746-785-3 : 28.00., 58 3k3.

3. 3HaKOMCTBO C MUKPOKOHTpoJiepoM cepur MSP430 : npaktukym. - Hwxkanii Hosropog, : HHI'Y um.
H. U. JlobaueBckoro, 2015. - 27 c. - PekoMeHJ0BaHO MeTOUUECKOW KOMHUCCHEH pafintopr3nuecKoro
dakynbreta ans cryaentoB HHI'Y, obyuarouuxcs o HarpaseHusm rnoarotosku 03.03.03
«Paguodusukar, 02.03.02 «dyHaameHTanbHas “HGOpMaTKa U MHGOOPMAaLIMOHHbIE TEXHOJIOTUN» U
cnermanbHocTH 10.05.02 «MHbOpManMoHHas 6e301acHOCTb TeIEKOMMYHHUKAIIHOHHBIX CUCTEMY. -
bubsmorp.: gocTynHa B KapTouke KHUTH, Ha caiite DBC JlaHb. - Kanra u3 komtekiun HHI'Y um. H. 1.
Jlo6auerckoro - dusuka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=730396&idb=0.

4. IlepBble 1m1arv B NporpaMMUpPOBaHUA MUKPOKOHTposiepa cepur MSP430 : npaktukym / E. U.
[ITkenes, A. B. VBaHoB, B. A. Kamuuun, B. B. TTapxaues ; HHI'Y um. H. U. JlobaueBckoro. - HyxkHwMiA
Hogropog, : 3a-80 HHI'Y, 2015. - 15 c. - TeKCT : 3/IeKTPOHHBIM.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=850139&idb=0.

5. Pab6ota c ITATIT u ALIIT mukpokoHTposuiepa cepurt MSP430 : mpaktukym / E. U. [lIkenes, B. B.
[MTapxaues, [I. H. Menes, B. FO. Cemenos ; HHI'Y um. H. U. Jlobauerckoro. - Hwkuuii Hosropop : 1U3z-
Bo HHI'Y, 2015. - 26 c. - TekcT : 3neKTpoHHbIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=850137&idb=0.

6. A3k VHDL u VERILOG B nipoekTupoBaHuM 1judpoBoi arrapaTtypsl Ha [TJIVC / [TonsikoB A.K. -
Mockga : MOU, 2017., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=659626&idb=0.

[ononHuTenbHas TUTepaTypa:

1. MukpokonTtpoJsuiepsl AVR cemeiictBa Classic ¢upmbl ATMEL / EBctudeeB A.B. - Mocksa : JJMK-
nipecc, ., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=647670&idb=0.

2. MukporipotieccopHsle cuctembl / AnekcadpoB E.K., I'pymsuukuii P.U., Kynpusino M.C.,
MapteiHoB O.E., ITandwunos 1.1., PemuszeBuu T.B., Tarapunos FO.C., ¥Yrpromos E.I1., Hlarypun .U,
ITy3ankoB /[1.B. - Mockga : [Tonutexnuka, 2012., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=640611&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C COJlePKaHUEM IVCIATUIAHBI):

1. WnrerpupoBanHas cpefa pa3pabotku (IDE) kommanum IAR Systems Systems (becriiatHast
JTULIEH3US)
http://processor.wiki.ti.com/index.php/IAR_Embedded_Workbench_Kickstart_for MSP430_Release_No
tes.

2. IIpakTUKyM «3HAaKOMCTBO C MUKPOKOHTpOJI/IepoM cepur MSP 430».
http://www.unn.ru/resources.html, per Ne953.15.04 ot 30.04.15. ®aiin «znakomstvo MSP 430.pdf».



3. [IpakTrkyMm «IlepBble 11ary B IporpaMMHUpOBaHUY MUKPOKOHTpoJIiepa cepur MSP 430».
http://www.unn.ru/resources.html, per Ne953.15.04 ot 30.04.15.®atin «First steps MSP 430.pdf».
4, [TpakTuKyMm «Pabora c IIAIT u ALIIT MmukpokoHTposuiepa cepuri MSP 430».
http://www.unn.ru/resources.html, per Ne953.15.04 ot 30.04.15. ®aitn «DAC ADC MSP 430.pdf».
5. WuTerpupoBanHas cpefia pa3pabotku Xilinx ISE WebPACK (6ecrinatHast TUIieH3us).

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHsI yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOU
MPOrpaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHHeM (TIPOEKTOP, 3KpaH), TeXHUUYEeCKUMH
cpenctBaMu  00yueHHs, KOMITbIOTEDPAaMH, CIelMaTIu3upOBaHHBIM 00opyZoBaHueM: [ns u3yueHUs
JUCLIATITMHBI UCTIOJB3YIOTCA JiBa J1abopaTopHbIX Komruiekca. OauH — w3 8 MM pabouux MeCT C
MHTETPUPOBAHHOM B TIepPCOHA/IbHBIM KOMITbIOTep cpegoit pa3pabotku (IDE) Embedded Workbench
kommanuu IAR Systems (becriaTHast TMLIEH3MsT) U TTOK/TFOUEHHOM K KOMITBIOTEPY T11e/IeBOM CUCTEMOM
Ha 6a3e MHKpOKOHTposuiepa cepurd MSP430 kommnanuu Texas Instruments. Bropoii — u3 4-x pabounx
MECT C WHTerpupoBaHHOHN cpezmoi pa3pabotku Xilinx ISE WebPACK (GecriiaTHasi JIUIIEH3UsI) U
MO/IK/TFOUEHHOM K KOMITBbIOTEpY 1iesieBoi crucTemoit Ha 6a3e ITJIUC XC3S700AN.

[TomerieHust A1 CAaMOCTOSITeNTbHON pabOThl 00YYArOIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetu "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(OPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpey.

[lporpamMa coctaBieHa B cooTBeTcTBHUM C TpeboBanusmMu OC HHI'Y 1o HarpaB/ieHHIO
nogrotoBku/crieqanbHocT  02.04.02 - ®yHAaMmeHTasnpHas WHPOpPMaTMKa WU HWH(OpPMalLMOHHbIE
TeXHOJIOTUH.

ABTop(b1): ApTembeB Brnagumup BragumupoBuy, KaHAUAAT TEXHUUECKHX HayK.
PerjenzenT(b1): MeHcoB Cepreii HukonaeBuu, KaHAauaT GU3MKO-MaTeMaTUUeCKHUX HayK.
3aBeayroumii kKaeapoii: duracos EBrennii CepreeBuuy, JOKTOP TEXHUUECKHX HaYK.

ITporpamMmMa oio6peHa Ha 3ace/jJaHUM MeTOANUECKOM Komuccuu ot 18 fekabpst 2023 rofa, MPOTOKO
Ne 09/23.
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