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Mporpamma gucumnnuHbl "MukpokoHTponnepsl u ynpasneHne"; 03.03.03 Pagnoguavka; 4OUeHT, K.H. (BoueHT) TiopuH B.A.

Mporpammy ovcumnnuHbl paspabotan(a)(n) AoUeHT, K.H. (ZoueHT) TiopuH B.A. Kadbenpa
paanodomaunkm OTaeneHme pagnoguankn n MHopMaunoHHbix cuctem , Vladimir. Tiourin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHns aucumnnuHbl (Moayns) Teopns n NpUMeHeHne MUKPOKOHTPONNEPOB SBNSeTCS
N3yyeHne MUKPOKOHTPONEPOB Ha OCHOBE 8-M1 16-TK 1 32-X pas3psaOHbIX NPOLLECCOPHbIX A4ep U UX
NPUMEHeHNe B yCTPONCTBax ynpasneHns n 06paboTky faHHbIX.

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

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 51.B.0OB.12 OucunnnnHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpammbl 03.03.03 Pannodumanka n 0THOCUTCS K AMCLUUNINHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

LaHHas yyebHas oucumnnnHa BxoauT B pasaen "b3.B.8 MNMpodgeccrnoHanbHblii UMK NO HanpaBneHuo
nogrotosku "Pagunodusnka Pagnogumsnyeckne nameperHns”. Kypc npegHasHadyeH ons ctyneHTos 4
Kypca, 7 ceMecTp.

[ns 0CBOEHNS coaepXaHns OUCUMNINHBI HEOOX0AMMO 3HAaHNE OCHOB PaANO3NEKTPOHUKN,
LMAPPOBOIA 3NEKTPOHUKW, MHpopmMaTnkn. OHa popMupyeT NPpodpecCnoHanbHbie KOMMeTEeHLNN,
HeobxoanMble AN5 NPOXOXAEHMS Y4eOHbIX 1 NPOVM3BOACTBEHHbBIX MPAKTUK, OCBOEHMS MOLyNE
npogoeccnoHanbHOro unkna.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmcpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
MK-1 CNOCOBHOCTb MCNONb30BaTh HA30BbIE TEOPETUHECKNE 3HAHUS
(npodpeccunoHanbHble (B TOM Yncne No gucuUMnInHaM Npounnaanmm) ons peweHns
KOMNeTeHLmm) npogbeccrmoHanbHbIX 3aaad
MK-2 CNoCcoBHOCTb NPUMEHATL HA NpakTUKe 6a30Bble
(MpocpeccnoHantHbie n OCbeCCVIOHanprbIe HaBbIKW P
KOMreTeHuun) P
MNK-3 CNOCOBHOCTb NOHMMATbL MPUHLMMBLI PaboThl 1 METOAbI
(npodpeccunoHanbHble SKcnayaTaunm COBPEMEHHON pagnoanekTPOHHOM 1 ONTUYECKOM
KOMNeTeHLmm) annapaTtypbl 1 0bopynoBaHus
MNnK-4
n HOCTb UCMOMb30BaTb OCHOBHbIE METOLbI

(poecoronamve  0COBOCTe EnoTesosars oo weros
KOMreTeHuunn) P P

CNOCOBHOCTb K BNAAEHMIO KOMMbIOTEPOM Ha YPOBHE OMbITHOrO
MK-5 nonb3oBarens, NPUMEHEHNI0 MHPOPMALIMOHHbBIX TEXHONOrNIA
(npodpeccunoHanbHble LNS peleHns 3ata4d B 06nact pagnoTeEXHUKK,
KOMNeTeHLmm) pPagnoanekTPoOHNKN 1 pagnoguamnkm (B COOTBETCTBUN C

npocomnunaaumnen)
[K-6 CMOCOBHOCTb K MPOJECCHOHANbHOMY Pa3BUTUIO 1
(MpocheccnoHabHLIe caMopasBuTUIo Bpo6nacw| aumoq)mgmpm N 3NEKTPOHUKM
KOMMeTeHuun) P P P

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:
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Mporpamma gucumnnuHbl "MukpokoHTponnepsl u ynpasneHne"; 03.03.03 Pagnoguavka; 4OUeHT, K.H. (BoueHT) TiopuH B.A.

APUHUMMbLI PaboTbl MUKPOMPOLIECCOPOB, 0COBEHHOCTU PA3NINYHBLIX aPXUTEKTYP U COOTBETCTBYHOLLMX
M CMCTEM KOMaHA 1 crocoboB aapecaunm, UMeTb NpeacTaBieHNe 0 BO3MOXHOCTSAX 1 CBOMCTBAXx
nepudepuiiHbiX YCTPOWCTB COBPEMEHHbBIX MUKPOKOHTPOMIEPOB, 0 criocobax opraHM3auunm
NHTEPJPENCOB 1 COMNPSAXEHUS C BHELWHVUMM YCTPONCTBAMU;

2. DONIXEH yMeTb:

NCMNONb30BaTb CEPUINHBIE MUKPOMPOLIECCOPHbIE YCTPONCTBA NPY PELEHUN KOHKPETHbIX 3a4ay
ynpasneHns ycTponcTeamy cbopa n 06paboTkm AaHHbIX.

3. OONXeH BnafeThb:
MeTonamu pa3paboTkm UMGPOBbIX YCTPOWCTB HA ocHoee MK.
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

K caMoCTOsiTeNbHbIM pa3paboTkam ycTpoicTB 1 cucteM Ha ocHoBe MK ¢ apxutektypoit AVR n ARM
n xMOS.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMINIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMa NPOMEXYTOYHOrO KOHTPONS AMCUUNANHBI 3K3aMeH B 8 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6annos, 13 HMX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANs Aonycka K 3a4eTy
28 b6annos.

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

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

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

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

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

Buabl n yachbl
Pasgen ayaMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywme dopmMbl
N 'D'MI(\:"L:')""‘];IHH/ Cemectp cemecTpal (B yacax) ‘I,(L(I)J.HTpg;ﬂp
ay Nek ImI1pal(wwecmeJ1a6opaTopH|:|e
u 3aHATUA pa60Tb|

Tema 1. Obwue

ceeneHust 06 MK AVR. YCTHbI onpoc
1. A 8 1 2 0 4

pXuUTeKTypa

cemerictea ATmega.

Tema 2. MopThbl

BBOZA/BblBOJA.

Tanmepbl/CHETYNKMN. YCTHbIN onpoc
2. YHuBepcanbHbI 8 2 2 0 4

CUHXPOHHbI/AaCUHXPOHHbIN

npuémornepenarymnk
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Mporpamma gucumnnuHbl "MukpokoHTponnepsl u ynpasneHne"; 03.03.03 Pagnoguavka; 4OUeHT, K.H. (BoueHT) TiopuH B.A.

Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 3. Cucrtema
KomaHA: MNpuHsaTbie
0603Ha4YeHns KomaH bl
Mpsimasa agpecauns K
perucTpam
BBO,OA/BbiBOOA

3. [KocBeHHas agpecauns 8 3 2 0 4
OaHHbix KomaHobl
nepechbINknN OaHHbIX
KomaHobl BeTBneHuns
BuTtoBble koMaHOb! K
KOMaHAbl TECTUPOBAHNS
o6uTOoB

Tema 4.
4. |[porpammunpoBaHne 8 4 2 0 4
AVR

Tema 5. lNocTtpoeHune
NPUNOXeHNs co3paHne
npoekTa 3arpyska

5. |dparna komnunauunsa 8 5 2 0 4
CUMynauma 3arpyska
hex-kona B
MUKPOKOHTpONnep

Tema 6.
MwukpokoHTponnepsbl
XMEGA OcCHOBHble
6. [xapakTtepuctukn MK 8 6 2 0 4
XMEGA ApxutekTypa
MamaTtb Boo-BbiBOA
ApbuTpax WuHbI

Tema 7. Cucrtema

cobbitnin MK ¢ YCTHbIN onpoc
£ apxutektypoit ARM n 8 / 2 0 4
xMOS

Tema 8.
[MporpamMmmupoBaHue
8. |Atmel Studio 6.2 8 8 2 0 2
Pabota B ?Atmel Studio
6.2

Tema 9. 3apaHus no
9. XMEGA un Atmel Studio 8 9 2 0
6

Tema 10. BbinonHeHwne
3a4aHns no
nabopatopHoit paboTe
o1

YCTHbIN onpoc

YCTHbIN onpoc

YCTHbIN onpoc

YCTHbIN onpoc

Konnoksuym

5 Konnoksunym

NabopaTopHble

10. 8 10 2 0 2 paboThl

NabopaTtopHble

11 Tema 11. BbinonHexune 8 11 2 0 2 paboTbl

‘(BapaHus 2.
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Mporpamma gucumnnuHbl "MukpokoHTponnepsl u ynpasneHne"; 03.03.03 Pagnoguavka; 4OUeHT, K.H. (BoueHT) TiopuH B.A.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
N ,D,ulc\:nL:,)v;lr;,r,lllv;Hbll CemecTtp cz;ggr:a ™ T?g ﬁgg:)l(()ocm TeK‘.’(Lcl,"':T?)ﬁ;prl
MpakTnyecknellaboparopHbie
Jlekumn 3aHATUA pa60TbI
NabopaTtopHble
Tema 12. BoinonHeHune
12. 3ananns 3 8 12 2 0 2 paboTbl
NabopaTopHble
Tema 13. BbinonHeHwne
13. 3ananns 4 8 13 2 0 2 paboThbl
NabopaTtopHble
Tema 14. 3agaHue 1 no
14. xMega 8 14 2 0 2 paboTbl
15 Tema 15. 3apaHne 1 no 8 15 5 0 5 ﬂaaéégfsToprle
'|ARM koHTponnepam P
Tema 16. [NpoponxeHne NabopatopHble
16.|paboTbl no ARM 8 16 2 0 2 paboTbl
ggggag)}gf eha NabopaTopHble
17'xTimeComposer 8 17 2 0 2 paboThbl
3agaHue no xMOS
Tema 18. 3apnaHue no NabopatopHble
18.xMOS. lNpogonxeHne n| 8 18 2 0 2 paboTbl
3aBeplieHme.
Tema . NToroeas OK3aMeH
doopma KOHTpons 8 0 0 0
Ntoro 36 0 50

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. O6wme ceepeHunst 06 MK AVR. Apxutektypa cemenctea ATmega.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Ob6wme NOHSATUS O MUKPOMNPOLIECCOPaXx, MUKPOMPOLIECCOPHbIX CUCTEMAX 1 MUKPOKOHTpONepax.
(Hopo, namatb, MHTEPMenc, nepudepus). Apxutektypa PoH-HermaHa, rapsapackas apxuTekTypa.

naboparopHas pabora (4 4aca(oB)):
N3yyeHne mooyns ASmegaM, paboTbl ¢ LumgpoBbiM ocumnnorpadgom GDS2202

Tewma 2. NopTtbl BBOAA/BbIBOAA. TanMepbl/CYETYNKU. YHMUBEpPCalbHbIA
CUHXPOHHbIN/aCUHXPOHHbIN NpUéMonepenaTymk

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MporpammynpoBaHve NOPTOB BBOAA/BbIBOAA, (OYHKLMM, PEXUMbI, MOPa3PSAaHOE ynpaBneHme.
HazHaueHune, ycTPONCTBO 1 NPOrpaMMMpoBaHne TaiMepoB MUKPOKOHTPONMNEPOB, PEXMMbI PaboThi,
WMPOTHO-UMNYNbCHAs Moaynaums. 3aaaHme paboTbl B Pa3nMyHbIX pexmmax.

naboparopHas pabora (4 yaca(oB)):
N3yyeHne cpenbl paspabotkn AVRStudio 4.

Tema 3. Cuctema komaHa: MpuHsaTtble 0603HavyeHuss Komanapl Mpsimas appecaums K
pernctpam Beoga/BbiBoga KocBeHHasi agpecauunsa aaHHbiXx KoMaHabl nepecbisiKu AaHHbIX
KomaHpbl BeTBNneHnst Butosble KOMaHabl U KOMaHAbl TECTUPOBaAHUA OUTOB

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

RISC apxutektypa MK AVR n cBsi3aHHbIE C HEl 0OCOBEHHOCTM CUCTEMbI KOMaH 1 METOA0B
agpecauun.
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naboparopHasi pabora (4 yaca(oB)):

[MporpaMMHbIVi CUMYNSTOP U €ro NPUMEHEHNE B OTNAAKE NPUNTOXEHWIA.
Tema 4. NporpammuposaHue AVR

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

S3blk acceMbnepa ons MMKpokoHTponnepos AVR: onpekTrBbl, Knaccbl kKoMaHa, agpecauuns, pabota
¢ 6utamu. Mprmepsl.

naboparopHas pabora (4 4aca(oB)):
MpuMep 13 PpyKoBOACTBA, €ro KOMNUASILMS U AeMOHCTPpaums paboTbl HA CUMYNATOpPE.

Tewma 5. NocTpoeHne NpunoxXeHNsa co3apaHne NpoekTa 3arpy3kKa cpanna KOMNUNSLMUA
cumynsauus 3arpyska hex-koga B MUKpOKOHTpoOnnep

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Oc06eHHOCTN NOCTPOEHUS NPUNOXEHNIA ANS MUKPOKOHTPONNEPOB, 6ubnnoteku, include doainbl n
T.0. ANropuT™ NOCTPOEHUS NPUNOXEHUS, LOKYMEHTUPOBAHME.

naboparopHas pabora (4 yaca(oB)):
CospgaHue npunoxeHus nonb3osarens n 3arpyska ero 8 MK.

Tema 6. MukpokoHTponnepbl XMEGA OcHoBHble xapaktepuctukm MK XMEGA ApxutekTtypa
Mamsatb Beoa-BbiBOA, ApOUTPaX LLUMHbI

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Passutne apxutektypbl ot MEGA k XMEGA. HoBble thyHKUMN 1 BO3MOXHOCTU. HacTpoiika
TaKkTUPOBaHWS, U NOPTOB BBOAA BbiBOAA.

naboparopHasi pabora (4 4aca(oB)):

3HakomcTBo ¢ moaynem xPlaned A3BU

Tema 7. Cucrema cobbitun MK ¢ apxutektyponn ARM n xMOS
JNleKLMoOHHOoe 3aHsiTne (2 4yaca(oB)):

Cuctema cobbituin B apxutektype MK. HoBble BOBMOXHOCTW Anst paboTbl B PEXUME XECTKOro
peanbHOro BPEMEHW.

naboparopHas pabora (4 4aca(oB)):

Cuctema cobbituin B apxutektype MK. HoBble BO3MOXHOCTW Anst paboTbl B pEXUME XECTKOro
peasnbHOro BPEMEHW.

Tema 8. NMporpammuposaHue Atmel Studio 6.2 Pa6orta B ?Atmel Studio 6.2
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MN3yyeHne cpenbl paspabotku npunoxennii ons MK dompmbel ATMEL Atmel Studio 6.2. Stanbl
CO3[aHug NpoekTa 1 oTianka npunoXeHuin Ha "cumynaTtope”.

naboparopHas pabora (2 yaca(oB)):

N3yyeHne cpenbl paspabotku npunoxennii ons MK dompmbel ATMEL Atmel Studio 6.2. Stanbl
CO3[aHug NpoekTa 1 oTagka npunoXeHuin Ha "cumynaTope”.

Tema 9. 3apanHus no XMEGA n Atmel Studio 6

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Pasbop npumepos ans mooyna XMEGA-A3BU XPLAINED (MK xMega) B cpene Atmel Studio
naboparopHas pabora (2 4aca(oB)):

N3yyeHne cpenbl paspabdbotku npunoxenuin ans MK dpupmel ATMEL Atmel Studio 6.2. Stanbl
co3OaHuga npoekTa 1 oTnagka npunoXeHun Ha "cumyngarope”.

Tema 10. BoinonHeHme 3apaHus no naboparopHomn pabore €1
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

N3yyeHne mooyna ASmegaM: oyHKUMOHaNbHbIE BO3MOXHOCTW, COCTaB MOLYNS, MOAKNIOYEHNE U
nHuumnanmsaums. MHctannsaums cpenpl paspabotkn AVRStudio4 n nporpammartopa AS-2. OcBoeHune
paboTbl ¢ uMdpoBbIM ocumnnorpadgom GDS2202. MocTpoeHne NpunoXeHns no 3agaHunto 1
PYKOBOACTBA, 3anyck NpuioXeHus, caoada paboTol

naboparopHasi pabora (2 4aca(oB)):
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N3yyeHne mooyna ASmegaM: oyHKUMOHaNbHbIE BO3SMOXHOCTW, COCTaB MOy, NOAKNOYEHNE U
nHuumanmsaums. MHctannsums cpenpl paspaboTtkn AVRStudio4 n nporpammartopa AS-2. OcBoeHune
paboTbl ¢ UMdpPoBbLIM ocumnnorpadom GDS2202. MocTpoeHne NpUNoXeHns no 3agaHunto 1
PYKOBOACTBA, 3anyck NPWIoXeHus, caoada paboTol

Tema 11. BoinonHeHne 3apaHus 2.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

N3yyeHne cpenbl paspabotkn AVRStudio 4: penaktop, koMnmnsTop, cumynsatop. PaccmoTpeTb
doparMeHTbl KOOOB U3 PYKOBOACTBA.

naboparopHas pabora (2 4aca(oB)):

N3yyeHne cpenbl paspabotkn AVRStudio 4: penaktop, koMnmnstop, cumynsatop. PaccmoTpeTb
doparMeHTbl KOOOB M3 PyKOBOACTBA.

Tema 12. BbinonHeHue 3apaHuns 3

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Paspabotka n otnagka npunoxexus ans MK AVR

naboparopHas pabora (2 4aca(oB)):

Paspabotka n otnagka npunoxenms ans MK AVR - pabota 3 (MeToamnyka)
Tema 13. BoinonHeHue 3apaHus 4

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Paspabotka n otnanka npunoxenus ons MK AVR

naboparopHasi pabora (2 4aca(oB)):

PaspaboTtka n otnagka npunoxexus ona MK AVR - pabota 4 (MeToanyka)
Tema 14. 3apaHue 1 no xMega

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Paspabotka npunoxenuns ans mooyns XMEGA-A3BU XPLAINED ¢ npumeHeHnem "cuctembl
cobbITNn"

naboparopHasi pabora (2 4aca(oB)):

Paspabotka npunoxenuns ana mooyns XMEGA-A3BU XPLAINED ¢ npumeHeHnem "cuctembl
cobbITniA" (MeToanyka).

Tema 15. 3apaHue 1 no ARM koHTponnepam
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Paspabotka npunoxenus ans mooyns XMEGA-A3BU XPLAINED ¢ npumeHeHnem "cuctembl
cobbITNn"

naboparopHas pabora (2 4aca(oB)):

Ha ocHose 3agaHusa 1 no ARM noctpouTb NpunoxeHune un B pexmme cumynsaumm Ha ATmelStudio
ybeaomTbcs B ero paboTocnocobHOCTH.

Tema 16. MpoponxeHne pabotbl no ARM
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Paspabotka npunoxenuns ans mooyns XMEGA-A3BU XPLAINED ¢ npumeHeHnem "cuctembl
cobbITNn"

naboparopHasi paborta (2 4aca(oB)):

C nomoubto npunoxerHns SAM-BA 3arpy3ntb nporpamMmy B KOHTPONNEp U yo6eanTbCs B KOPPEKTHON
paboTe Nporpammsi.

Tema 17. Cpena paspabotku xTimeComposer 3agaHue no xMOS
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

3HakomcTtBo ¢ XTIMEcomposer13 n mogynem XK-1A.

naboparopHasi pabora (2 4aca(oB)):

3HakomcTBo ¢ XxTIMEcomposer13 u mogynem XK-1A.

Tema 18. 3apaHue no xMOS. lNpononxeHne n 3aBepLueHUE.
JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

PerncrpaumnoHHblii Homep 6127218 DAEKTPOHHEH
Bl YHUBEPCHTET
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3arpyska rnpoekTa, NoCTPoeHne NPUNoXxeHus, arpyska B Moaynb XK-1A, nuaMeHeHne HEKOTOPbIX
3Ha4YeHWin B NpUnoxeHue, HabnoaeHne paboTbi.

naboparopHas pabora (2 4aca(oB)):

3apnaHue n3 PykoBoacTsa: 3arpyska npoekTa, NoCTPOoeHNe NpunoXxeHus, 3arpyaka B mogynb XK-1A,
N3MEHEHNE HEKOTOPbIX 3HAYEHWIA B NPUNoXeHne, HabnoaeHne paboTbl.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Paspen Cemectp| H18A€N9 | camocTosTensHou TpyAoemMKocCTh g&%ﬂ:g;?:;gzga
OucumnnnHbl Plcemectpa pa6oTbl (B yacax) a6ortbl
CTYLEHTOB P
Tema 1. Obwue
BeneHus o6 MK AVR. NnoAroToBka K -
1 |cBenenms o6 8 1 oAroroska 4 YCTHbI 0npoc

" |ApxutekTypa YCTHOMY Onpocy
cemenctea ATmega.
Tema 2. [NopThbl
BBOOa/BbIBOLAA.

Tanmepbl/CHETYNKM MoaoroToBka K
2. o 2 Y
YHvBepcasnbHbIi 8 YCTHOMY Onpocy 2 YCTHBIN ONIpoC
CUHXPOHHbIN/aCUHXPOHHBIN
npnémonepenarymk

Tema 3. Cuctema
komaHna: [MpuHsATbIE
0603Ha4eHns KomaH bl
[Mpsimasa agpecauns K
perncrpam
BBOOA/BblBOOA

3. [KoceeHHas agpecaums 8 3
naHHbIX KomaHgbl
nepechbinkn OaHHbIX
KomaHgbl BEeTBNEHUS
BuTtoBble KOMaHObl U
KOMaHbl TECTUPOBAHUS
6uTOB

Tema 4.

NoAroToBKa K
4. R\F;%FpaMMVIpOBaHVIe 8 4 YCTHOMY ONPOCY 2

Tema 5. lNocTpoeHue
NPUNOXeHNs co3naHne
npoekTa 3arpyska

5. |paina komnunaumsa 8 5
cuMynaumns sarpyska
hex-kopa B
MVKPOKOHTpONNep

Tema 6.
MuVKpOKOHTpONNepsl
XMEGA OcHoBHble
6. [xapakTepucTmkun MK 8 g |1oArotoekak 5
XMEGA ApxutekTypa yCTHOMy onpocy
MamsaTtb Beoa-BbiBOA
Apbutpax WnHbI

Tema 7. Cuctema
cobbiTut MK ¢ noaroToBka K

apxutekTtypon ARM n YCTHOMY onpocy
xMQOS

noaroToBka K

YCTHOMY OMpOCy 2 YCTHbIA onpoc

YCTHbI ONpocC

noaroToBka K

YCTHOMY OMpOCy 4 YCTHbIX onpoc

YCTHbI ONpocC

2 YCTHbI ONpocC

KETPOHHBH
B_EPCHTET
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Buabl
N dDopMbl KOHTPONSA
Pasgen Henens | camocTositenbHon [TpynoeMKocTb "
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) camocmﬁmenbuou
CTYLEHTOB padoTel
Tema 8.
MNporpammnpoBaHue
8. |Atmel Studio 6.2 8 8 Egﬁ;g;gﬁ'(a K 2 KONMOKBUYM
Pabota B ?Atmel Studio yMy
6.2
Tema 9. 3apaHua no
9. XMEGA n Atmel Studio 8 9 Egﬁ;g;gﬁ;iy'( 2 KONMOKBUYM
6
Tema 10. BoinonHeHve
NOAroToBKa K
3agaHus no . nabopartopHble
10. nabopaTopHoi pabote 8 10 gaagg$gTopHom 2 paboThbl
@1
Tema 11. BbinonHeHve nojroroska k nabopartopHblie
. 3apaHusa 2. 8 R gzggggTopHom 2 paboTbl
Tema 12. BoinonHeHne nojroroeka k nabopartopHble
12 3apaHusa 3 8 12 gaaggﬁ)gTopHom 2 paboTbl
Tema 13. BbinonHeHne nojroroska k nabopartopHble
13. 3apaHus 4 8 13 ggggE:TopHom 2 paboTbl
Tema 14. 3apaHve 1 no nojroroeka k nabopartopHble
14, xMega 8 14 gaaggggTopHom 2 0a60Tbi
MoAroToBka K
15 Tema 15. 3apaHue 1 no 8 15 |naBoparopHoi 5 nabopartopHble
ARM koHTponnepam paboTe paboTbl
Tema 16. [NpogonxeHue noaroToska K
16.|paboTbl no ARM 8 16  [nabopaTopHoiA 2 ngggggToprle
paboTte P
Tema 17. Cpena
17 paspaboTku 8 17 Egggggzﬁgm 5 nabopartopHble
‘IXTimeComposer paGoTe paboTbl
3agaHue no xMOS
Tema 18. 3agaHue no noaroToBka K
18.XMOS. MNpoponxeHne n| 8 18 |nabopaTopHol 2 ngggE:Toprle
3aBepLeHmne. paboTte P
NTtoro 40

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

|/|CI'IO}'Ib3yPOTCFI Takne NHTepakTuBHble POPMbI 06y‘-IeHVI$| Kak o6cy>KJ1eH|/|e TeopeTn4eckmnx sonpocos,
noaroToBka n npenctasneHne noknanos, nposeneHmne 6ﬂI/ILl,-OI'IpOCOB, npuMmeHeHmne poJin 3KCrnepToB
Onda CTyoeHTOB.

6. OueHOuYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. O6wume ceepeHuns 06 MK AVR. Apxutektypa cemenictea ATmega.
YCTHbI ONpoC , NPUMEpPHbIEe BOMPOCHI:

PernctpaumoHHbin Homep 6127218
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Ob6uwme NOHSATUS 0 MUKPOMPOLIECCOPaX, MUKPOMPOLIECCOPHbIX CUCTEMAX M MUKPOKOHTpONepax.
(Hopo, namsaTb, MHTEpPMenc, nepudepus). Apxntektypa PoH-HermaHa, rapsapackas apxuTtekTypa.

Tewma 2. NopTbl BBOAA/BbIBOAA. TanMepbl/CYETYNKU. YHMUBEpPCalNbHbIA
CUMHXPOHHbIN/aCUHXPOHHbIN NpUEéMonepepaTymk

YCTHbIi OMPOC , MPMMEPHbIe BOMPOCHI:

HasHayeHue NopToB BBOAA-BbIBOAA, CTPYKTYpa, MpOorpaMMmpoBaHue. TanMepbl-CHeTYMKN: OYHKLNN,
CTPYKTypHas cxema, nporpammmpoBaHue, pexmmol pabotbl, WM. USART (YCAIM) - ocHoBa
nocnenosaTefnbHON nepugepun.

Tema 3. Cucrema komaHa: MpuHsaTble o603HaueHns KomaHobl Mpsimas agpecauus K
peructpam BBoga/BbiBoga KocBeHHasi agpecauus gaHHbix KoMaHAabl nepecbiyiku AaHHbIX
KomaHpgbl BeTBNneHusi Butoeble KOMaHabl U KOMaHObl TECTUPOBaHUsSi GUTOB

YCTHbIi ONPOC , MPUMEPHbIE BOMPOCHI:

Knaccudprkauns komaHn n onvcaHve Kaxaoro knacca. Agpecauns (pernctpbl, namaTb,
BBO-BbIBOL,).

Tewma 4. lNMporpammuposaHune AVR
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
A3blk accembnepa ans AVR: onpekTvBbl, KOMaH4bl, ONpeneneHns, NpuMepsbl.

Tema 5. MocTpoeHne NpUNoXeHUsi co3aaHue NpoekTa 3arpy3ka dpaina KoMNUALUms
cumynsiuus 3arpy3ska hex-koga B MUKPOKOHTponep

YCTHbI ONpOC , NPUMEpPHbIE BOMPOChI:
cpena AVRStudio4, 3arpy3uuk AS-2, mogynb ASmegai28

Tema 6. MukpokoHTponnepbol XMEGA OcHoBHble xapakTepuctuku MK XMEGA ApxutekTtypa
MamsTb BBOA-BbIBOA, ApOUTPAX LLUUHDI

YCTHbIN ornpoc , npuMepHble BOMNPOCHI:

Apxutektypa MK AVR, XMEGA (oTnn4ue, HoBble BO3MOXHOCTU), XapakTEPUCTUKN BHELIHNX
YCTPOWCTB.

Tema 7. Cucrema cobbitut MK ¢ apxutektyponn ARM n xMOS

YCTHbI OMPOC , NPYMEPHbIE BONPOCHI:

CucTtema cobbITUin: yHKLMM, MPOrpaMMUpOBaHMe, annaparHas peanuaaums, NpUMepbl NPYUMEHEHMS.
Tema 8. NporpammupoBaHue Atmel Studio 6.2 Pa6ora B ?Atmel Studio 6.2

KONNOKBWYM , MPYMEPHbIE BONPOCHI:

Cpena AtmelStudio6.2, HadHa4yeHne paboynx OKOH, OTKPbITUE NPOEKTa, MOCTPOEHME PeLleHms,
otnagka, C, C++ ansa nporpammmposaHuns MK B cpene AtmelStudio6.2,

Tema 9. 3apaHusa no XMEGA u Atmel Studio 6
KONMOKBUYM , MPUMEPHbIE BOMPOCHI:

MHorosaepHble, MHoronoTo4Hble MK ¢ sapom xCore: apxuTekTypa, 06nactn NpuMeHeHus,
0C0BEHHOCTM pa3paboTKm MPUNOXEHWIA.

Tema 10. BoinonHeHue 3agaHus no naboparopHomn paborte €1
nabopatopHble paboTbl , NPUMEPHbIE BOMPOCHI:

OnucaHune atanos pa3paboTky NnporpamMmbl Ans 3agaHns 1.
Tema 11. BeinonHeHue 3apaHuns 2.

nabopatopHble paboTbl , NPUMEPHbBIE BOMPOCHI:

OnucaHne 3tanoB pa3paboTku NporpamMmbl ons 3agaHms 2
Tema 12. BoinonHeHue 3apaHus 3

nabopatopHble paboTbl , MPUMEpPHbIE BOMPOCHI:

OnucaHune atanos pas3paboTky Nporpammbl ans 3agaHns 3
Tema 13. BoinonHeHue 3apaHuns 4

nabopatopHbie paboTbl , MPUMEPHbIE BOMPOCHI:

OnucaHwne atanoB pa3paboTku nporpamMmbl ons 3agaHus 4

KTPOHHEBH
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Tema 14. 3apaHue 1 no xMega

nabopartopHble paboTbl , NPUMEPHbBIE BONPOCHI:

OcobeHHOCTU NporpamMmmnpoBaHus "cuctemol cobbiTnii" MK xMEGA.
Tema 15. 3apaHue 1 no ARM koHTponnepam

nabopatopHble paboTbl , NPUMEPHbIE BOMPOCHI:

MocTtpoeHue npunoxenus onsa MK ¢ apxutektypoir ARM7 (AT91sam3x), 0co6eHHOCTM HACTPONKK
CUCTEMbl TaKTUPOBAHMS.

Tema 16. MpoponxeHne pabotbl no ARM
nabopaTopHble paboTbl , NPUMEPHbIE BOMPOCHI:

MoctpoeHune npunoxexuns ans MK ¢ apxutektypoin ARM7 (AT91sam3x), paboTa c nepudpepuei:
usart, emac.

Tema 17. Cpena pa3pabotku xTimeComposer 3agaHue no xMOS
nabopatopHbie paboTbl , MPUMEPHbIE BOMPOCHI:

Cpena xTIMEcomposer, HazHa4yeHne pabo4ymx OKOH, OTKPbITUE NPOEKTa, MOCTPOEHNE PeLeHNs,
oTtnagka, C, n pacwuperne xC onsa nporpammmpoBaHmsa napannenbHblix notokos MK xMOS B cpene
xTIMEcomposer

Tema 18. 3apaHue no xMOS. lNpoaonxeHne n 3aBepLueHUe.
nabopartopHble paboTbl , NPUMEPHbBIE BOMPOCHI:

3anaHve no xXMOS. MNpogonxeHne 1 3aBepLieHne.

Utoroeasa chopma KOHTpoOns

9K3aMeH

[MprMepHble BOMPOCHI K 9K3aMeHy:

BOINMPOCHI K KOJITOKBNYMY N SAYETY

1. Knaccndoukaumsa mukponpoueccopoB, 0606weHHas normyeckas CTpyktypa.

2. [porpamMmmpyembiii TaiMep, Ha3HavyeHne, YyCTPOMCTBO.

3. NMpocTble 0AHOKPUCTaNbHbIE MUKPOKOHTPOMNEPDI, apXUTEKTYPA, BPEMEHHbIE LINK/bI, CUCTEMA
KOMaHA.

4. MukponpoueccopHas cuctema, QoyHKLMOHaNbHas cxema.

5. MNporpamMmmpyembiin napannenbHblii MHTepPJoEncC.

6. YcTponctea namatn mukponpoueccopHbix cuctem. O3Y, M3Y (nsw), knaccndukaums,
napameTpbl.

7. Cnctema komaHn, cnocobbl agpecauuu.

8. NpepbiBaHNs, KOHTPONNEP NPepbIBAHWIA, NPOrPaMMUPOBaHNE NpepbIBaHUIA.

9. MapBapphckas apxutekTypa, ee 0COOEeHHOCTH.

10. MNpamon goctyn k namatu, kKoHTponnep MNAIMN, nporpammmpoBaHue.

11. MHTepdpennc FUTUREDbus, apxutektypa, cBOMCTBA.

12. MapannenbHbiil 1 nocnenoBaTenbHbli 0OMEH AaHHLIMU, KOHTPONNEPDI.

13. lpencrasneHve yncen, popmatbl JaAHHbIX.

14. HTepdeincbl, knaccudpukaumns. CtaHoapTHble MHTepdenchbl, Ha3Ha4yeHe, OCHOBHbIE
napameTpbl.

15. NocnenoBaTtenbHblit 06MeH aaHHbIMK (YCATI), cxema, npuMeHeHme.

16. NHTepdpeiic VMEbus, cneundukaums, apxmtektypa, HasHadyeHue.

17. Bboicokonpon3soanTenbHble 32-x pa3psaHble MukpokoHTponnepsl (AVR, ARM). OcobeHHoCTH
apXUTEKTYpPBbI.

18. JlokanbHble ceTu: knaccurkauns, nepapxmieckas CTpykTypa, ypoBHU U NPOTOKONbI,
annaparHble pecypcbl MUKPOKOHTPONIEPOB.

19. CpenctBa pa3paboTkm 1 0Tnanky yCTPOMNCTB HA OCHOBE MUKPOKOHTPONNEPOB.
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7.1. OcHOBHas nuTteparypa:

1. Wwvwos O.B. MNMporpamMmmmnpyembie KOHTPONNEPbI B CUCTEMAX NPOMBbILWAEHHOW aBToMatu3aunu :
y4yebHuk / O.B. Wuwos. ? M. : UHD®PA-M, 2017. ? 365 c. + [on. matepransl [SNeKTPOHHbINA pecypc;
Pexwum goctyna http://znanium.com/bookread2.php?book=751614]. ? (Bbiclee obpasoBaHue:
Bakanaspwmart). ? www.dx.doi.org/10.12737/17505.

2. BopoBo3os A. M. MKpOKOHTpONnepbl Ans CUCTEM aBToMaTuKn: YyebHoe nocobue / Bonoso3os
A.M. - Bonorpa:NHppa-NHxeHepus, 2016. - 164 c.: ISBN 978-5-9729-0138-8

[9nekTpoHHbIN pecypc; Pexunm poctyna http://znanium.com/bookread2.php?book=760122].

3. PaHHeB I". I'. IHTennekTyanbHble cpencTea namepenuii: Y4ebHuk. - M.:KYPC, HALL MHD®PA-M,
2016. - 260 c.: 60x90 1/16. - (bakanaspwuart) (lMNepennét 76Ll) ISBN 978-5-906818-66-9.
[9nekTpoHHbIN pecypc; Pexunm pgoctyna http://znanium.com/bookread2.php?book=551202].

4. bekkep B. @.

TexHnyeckue cpencTea asTomaTusauun. VIHTepgeicHble yCTPOCTBA U MUKPOMNPOLECCOPHbBIE
cpencTea: YuyebHoe nocobue/bekkep B. @., 2-e nzg. - M.: PUOP, UL PNOP, 2015. - 140 c.: 60x88
1/16 (Obnoxka) ISBN 978-5-369-01198-0. [OnekTpoHHbIn pecypc; Pexum goctyna
http://znanium.com/bookread2.php?book=404654].

7.2. JlononHuTenbHasa nureparypa:

1. ®ypceHko C. H. ABToMaTn3aumust TEXHONOrMYeCKnx npoueccos: YyebHoe nocobue / C.H.
dypceHko, E.C. Skybosckas, E.C. Bonkosa. - M.: HALL MH®PA-M; MH.: Hos. 3HaHune, 2015. - 377 c.:
nn.; 60x90 1/16. - (Bbicwee obpazosaHue: bakanaspwuar). (n) ISBN 978-5-16-010309-9, 300 aka3.
[OnekTpoHHbI pecypc. Pexunm poctyna: http://znanium.com/bookread2.php?book=483246].

2. MacneHnHukoBa O. E. OCHOBbI MICKYCCTBEHHOIO MHTENNEKTa [ONEeKTPOHHbI pecypc]: y4eb.
nocobue / O. E. MacneHHukoBa, V. B. aBpunosa. - 2-e n3g., ctep. - M.: ®JIMHTA, 2013. - 282 c. -
ISBN 978-5-9765-1602-1. [9nekTpOHHbIN pecypc. Pexum goctyna:
http://znanium.com/bookread2.php?book=465912].

3. MeTpeHko, KO.H. lNporpamMMHoe ynpasneHme TEXHONOrMYECKUMM KOMMNEKCaMN B SHEPreTuke :
y4eb. nocobue / KO.H. MeTtpeHko, C.O. Hoeukos, A.A. NoH4YapoB. - MuHck: Bbiw. wk., 2013. - 407 c.:
un. - ISBN 978-985-06-2227-3. [9neKTpOHHbIN pecypc. Pexunm goctyna:
http://znanium.com/bookread2.php?book=508898].

7.3. UHTEepHeT-pecypcChbl:

xMos, XK-1A Development Board Tutorial -
http://www.xmos.com/published/xmos-programming-guaide?version=Ilatest

xTIMEcomposer user guaide rev.13.0.0 -
https://www.xmos.com/download/public/xTIMEcomposer-User-Guaide%2813/0/0%29.pdf

AnnapatHble cpeacTsa Ha MUKPOKOHTponnepax cepun SAM -
http://www.as-kit.com/hardware/hardware_ SAM7.htm|

Pykosogctso nonb3osatens no AVR mukpokoHTponnepam XMEGA -
http://www.gaw.ru/html.cgi/txt/doc/micros/avr/arh_xmega/index.html

Cant komnaHum 9PO 0 MUKPOKOHTPONNEPax pasnMyYHbIX NponssoautTenen - http://www.mymcu.ru

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHmne ancumninunHbl "MrKpOKOHTPONNepbl U ynpaeneHne" npeanonaraet UCNoib3oBaHNe
cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

JNIMHragpOHHbIN KabnHeT, NpeacTaBnsOWMA coboi YyHMBEPCaNbHbIA TMHFAGOHHO-NPOrPaMMHbIiA
KoMnekc Ha 6a3e KOMMbOTEPHOrO Kfacca, CocTosAWMiA 3 paboyero Mecta npenonasartens (CTon,
CTYN, MOHUTOP, NEePCOHanNbHbI KOMNbIOTEP C NporpaMmHbIM obecnedeHmnem SANAKO Study Tutor,
rofoBHas rapHuTypa), U He MeHee 12 paboymnx MecT CTyAEeHTOB (CrneunanbHblid CTOM, CTYN, MOHUTOP,
nepcoHanbHbIi KOMNbloTep ¢ nporpamMmHbiM obecnedeHnem SANAKO Study Student, ronosHas
rapHuTypa), CEeTEBOro KOMMyTaTopa Anst CTPYKTYpUpOBaHHON kabenbHol cncteMbl kabuHeTa.

NnHrachoHHbIN KabnHeT NpeacTaBnseT cobor KOMNNEKC MyNbTUMEANAHOrO 060pynOBaAHMS U
nporpaMMHoro obecneyeHns ons oby4eHns HOCTPaHHbLIM i3blkaM, BKNOYAIOWMIA NporpaMMHoe
obecneyeHne ynpasnexus knaccom n SANAKO Study 1200, koTopble 4at0T BO3MOXHOCTb
NCMNONb30BaHNS B y4eOHOM NPOLECCE NHTEPAKTUBHbIE TEXHONOMMN 00Y4YEHNS C UCMONb30BaHNE
COBPEMEHHbIX MyNbTUMEAMNNHbBIX CPEACTB, pecypcos VHTepHeTa.

MporpammHbii komnnekc SANAKO Study 1200 naet BO3MOXHOCTb MHHOBALMOHHOIO BEAEHWS
y4ebHOro npouecca, oOH npeanaraeT WMPOKWIA CNekTp BUOOB AEeATENbHOCTA (3a8aHunii),
nooaepXunBatowWwmx Kak NPakTUKN CRyWaHNs, Tak U TPEHUHI PEYEBON aKTUBHOCTU: MPakTUKa YTEHWs,
npocnywmsaHve, cnegosaHne obpasuy, obcyxaeHune, Kpyrnblii CTON, UCNonb3oBaHne VIHTepHeTa,
camooby4yeHune, TecTmpoBaHue. lNpenogasaTenb ABNSETCS LEHTPaNbHON ourypoin npouecca
0by4yeHuns. EMy NnpenocTaBnaioTCs MHCTPYMEHThI ynpaBneHns knaccoMm. OH Takxe MoXeT
MCNONb30BaTb MHOMOYUCIEHHbIE METOObI OLEHKN OOCTUXEHWI yYallMXCa 1 CNeanTb 3a UX
anHammkon. SANAKO Study 1200 npenoctaBnsieT yqawmMcs Hamny4iwme BO3MOXHOCTN Ang
BbIMOIHEHNS pPeYeBbIX YNPaXXHEeHU 1 3a0aHnin, OCHOBAHHbIX HA TeKCTax, ayano- u
Buoeomatepuanax. Bes ayoutopms moxet ObiTb pasgeneHa Ha noarpynnol. 970 No3BoONseT
opraHn30BaTb OTHAENbHYK TPAEKTOPMIO 0ByYeHNS ONs KaX A0 NOArpynnbl. Yyawmecs Moryt
paboTaTb CaMOCTOSTENBHO, B @aBBTOHOMHOM PeXUMe, NPy 3TOM Npenoaasartefib MOXeT
KOHTpOnMpoBatb ux gerncteus. B coctas nporpammHoro komnnekca SANAKO Study 1200 Takxe
BXoAuT moaynb Examination Module - Mmooynb co3gaHuns v ynpasneHus Tectammn s NpoBepku
KOHKPETHbIX HAaBbIKOB 1 CNOCOBHOCTEN yyalerocs. [MOKoCTb JaHHOrO MOOyNns NO3BONseT
npenofaBaTtensam nerko BapbvpoBaTh TUMbl BOMPOCOB B TECTE U peaakTMpoBaTth CyLeCTByoWwWme
TECThbl.

Takxe B coctaB nporpammHoro komnnekca SANAKO Study 1200 Takxe BXoauT Moay/b obpaTHOA
CBS13M1, C MOMOLLbIO KOTOPbIX MOXHO B MPOLIECCE 3aHATMS MPOBECTM 3KCMPECC-0NpPOC ayantopmm 6e3
MOAroTOBKM BONbLOro TECTa, a TakXe y3HaTb MHEHME ayaAUTOpuK No Kakon-nnbo teme.
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Kax oblii KoMNbioTeP NMMHradPOHHOro Knacca MMeeT WNPOKOMONOCHbIA AOCTYN K ceTu VIHTepHeT,
NMLEH3MOHHOE NporpaMmMHoe obecneyeHne. Bce yHBepcanbHble MMHrad)OHHO-MPOrPaMMHbIe
KOMMAEKCbl NOAKMOYEHbI K KOPropaTUBHOM KOMMboTEPHOM ceTn KDY 1 HaxoasTcs B eAMHOM
LOMEHE.

YyebHo-MeToaMYeckas nutepatypa ons 4aHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHa", [OCTyn K KOTOPOI NpefoCcTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnnoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl AN151 BY30B C
ycnosuem o06s13aTeNnbHOro cobniofAeHns aBTOPCKUX U CMeXHbIX npaB. KHuradoHp obecneynsaet
WWMPOKWI 3aKOHHBIV [OCTYN K HeobxoauMbIM Ansi o6pasoBaTtelbHOro npoLecca U3naHnsM C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsIM HoBbIx PIOC
BI1O.

Y4yebHo-MeToOmnyeckas nutepatypa ons JaHHOW OAMCUMNAVHBI UMEETCS B HaNN4um B
3NEKTPOHHO-6MbNMoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTyaeHTaM.
AnekTPoHHO-6ubnnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHoOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy UMPOBOro KOHTEHTAa y4ebHO-MeTOAMYECKON nuTepaTypbl Onsl By30B C
ycnosuem obs13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKWMIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5t 06pa3oBaTenbHOro Npouecca N3naHusim ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpebosaHmsaM HoBbix PIFOC
BIMO.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HaNNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", nocTyn K KOTOPOW NpenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npeactasneHbl KOMNeKLMN akTyanbHON Hay4yHOW 1 y4ebHoi
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYalowme B cebs nybnmkaumm BeoyLwmx pOCCURCKNX
N30aTeNbCTB ryMaHUTapHOM NUTepaTypbl, U3AaHNS Ha aHTINACKOM S3blKe BEeAyLWMX aMEPUKAHCKUX U
€BPOMNENCKMX N3[aTeNbCTB, a TakXe peakue 1 ManotTupaxHoie n3gaHns POCCUNCKMUX PEMMOHANbHbIX
By30B. OBC "BubnnoPoccurka" obecneunBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEOOXOAMMbIM ANs
obpasoBaTenbHOro npoLecca M3naHnsaM C UCNONb30BAHNEM MHHOBALMOHHBLIX TEXHONOMMNIA 1
COOTBETCTBYET BCEM TPeOOBaHNAM hefepanbHbIX rOCyapCTBEHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-bmbnnoteyHom cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenocTaBeH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KPpynHERLWNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasareneii Beaylwmnx By30B CTPaHbl, BbICOKOKBANNMPULIMPOBAHHbIX
CrneunanncToB B pasnnyHbix cpepax brnsHeca. doHp 6ubnmnoTekn COOPMUPOBAH C YHETOM BCEX
N3MEeHeHNn 0bpa3oBaTeNbHbIX CTAHOAPTOB M BKIOYAET Y4ebHUKM, y4ebHble nocobus, YMK,
MOHOrpadoun, astTopeddeparthbl, AuccepTauum, aHUMKIONeann, CNoBapu 1 CIPaBoOYHUKN,
3aKoHoAaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nepuoanyeckmue n3naHnsa n n3naHms,
BbiNyckaemble nanarenscteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX rocynapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEYHO cucteMe Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NPenocTaBeH
ctyneHTam. ObC MNapatenbcTtea "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[ATENbCTBA
"IlaHb" 1 opyrnx Bepywmux n3natenbCcTB y4ebHo nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyeckux N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrumarbHOMY KONMMYECTBY NMPOCOUbHbBIX HanpasneHnin ¢
cobntogeHneM BCeEX aBTOPCKUX U CMEXHbIX NPaB.

Y4yebHo-MeToan4eckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bMbnnoTeyHom cucteme "KoHcynbTaHT cTyaeHTa" , OOCTYN K KOTOPOW NpenocTaBneH
cTyleHTaM. OnekTpoHHas bubnmnoteyHas cuctema "KoHcynbTaHT cTyneHTa" npenoctaBnsiet
MONHOTEKCTOBbIV [OCTYMN K COBPEMEHHOW Y4eOHO nMTepaType No OCHOBHbIM OUCLUMANHAM,
N3y4yaeMbiM B MEAMLIMHCKMX By3ax (MpeacTaBneHbl N3aaHns Kak YNcTo MegmumHCKoro npoduns, Tak
N MO eCTECTBEHHbIM, TOYHbIM 1 00LWEeCTBEHHbIM HaykaMm). OB5C npenocTtaBnseT By3y Hambonee nonHble
KOMMNNEeKTbl He0OX0AMMOW NUTepaTypbl B COOTBETCTBUM C TPEOOBAHUSIMU FOCY0APCTBEHHbIX
obpasoBaTesibHbIX CTaHAAPTOB C COONOAEHMEM aBTOPCKMX U CMEXHbIX MPaB.
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MepeyeHb MaTepuranbHO-TEXHUYECKOro obecrnedyeHns BKoYaeT B cebs:

- BO3MOXHOCTb [OCTYyNa K 3NEeKTPOHHBIM pecypcam cetn VIHTEepHeT B ayaMTopumn Ans
CaMOCTOSITENbHOM PaboThbl M C NNYHBIX MOBWBHBIX ycTpoicTB Yepeld WiFi-ctaHuumio;

- ONg noanepXku MynbTumegua-npes3eHTaunin BoO BpeMs IEKLUMOHHbBIX 3aHATUA UCMONb3YOTCS
cnepyowme nporpammHble npoaykTbl: Micrsft Pwer Pint B coctaee Micrsft Office 2007 (2
akagemmyeckme nuuensunm), OpenOffice.rg 3.0 Impress (oTkpbiTas nuueH3una GPL), Adbe Reader 9
(npenocTaBneHo omanyecknm dpakynbtetoM anst 20 paboymx MecT Ha YCNoBUSIX akaLeMUYeCcKoN
nnueHsum Micrsft);

- cTaUMOHapHOe 1 NePeHOCHOe OEeMOHCTPaUMOHHOe 060opynoBaHme (MyNbTUMEeANAHbIE MPOEKTOPbI,
HOyTOYKM);
- nabopaTopHoro obopynoBaHns Ha ocHoBe MUKpokoHTponnepos AVR, ARM n xMOS

ARMkoMnnekTbl NMUEH3MOHHOro nporpammHoro obecnevenns AVR Studi412, JAR Embedded
Wrkbench, AtmerStudi6.2,

xTIMEcmpser13 ons paspabotky npunoxeHuin (becnnatHole Bepcuun).
Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no

HanpaeneHnto 03.03.03 "Paguoduamka" n npopunio noarotoBkn TenekoOMMyHMKaUMOHHbIE CUCTEMBbI
N MHAOPMALMOHHbIE TEXHONOMNM .
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