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Mporpamma aucumnnuHbl "Teopust 1 npuMeHeHne MrkpokoHTponnepos"; 03.03.03 Pagvnoduanka; rnasHblin nHXeHep npoekTa ['ymepos

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

Llenbto ocBoeHns aucumnnuHbl (Mogyns) Teopns n NpUMeHeHne MUKPOKOHTPONNEPOB SBNSETCS
N3yyeHne MUKPOKOHTPONEPOB Ha OCHOBE 8-M1 16-TK 1 32-X pas3psaaHbIX NPOLLECCOPHbIX S4ep U UX
NPUMEHeHNe B yCTPOCTBax ynpasneHns n 06paboTkm faHHbIX.

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

HaHHas yuebHas aucumnnnHa BkntodeHa B pasgen " 51.B.[0B.16 OucumnanHbl (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpammel 03.03.03 Pannodumanka n 0THOCUTCS K AMCUUNINHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 7 CEMeCTp.

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

Lns ocBoeHusi coaepXaHvs AUCLMNINHBI HE0OX0AMMO 3HAHNE OCHOB PaaN03NEKTPOHUKMN,
LUNJOPOBOM 3NEKTPOHUKKU, MHGOopMaTUKK. OHa popmmpyeT npodheccnoHanbHble KOMNETEHLMN,
HeobxoaMMble ONs NPOXOXAEHNS y4ebHbIX U MPOM3BOACTBEHHbBIX MPaKTUK, OCBOEHUS MOynel
npogoeccnoHanbHOro unkna.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUnn:

PacwmncbpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
MK-1 CNOCOBHOCTb MCNONb30BaTh HA30BbIE TEOPETUHECKNE 3HAHUS
(npodpeccunoHanbHble (B TOM Yncne No gucuMnInHam npounnaanmm) ons peweHns
KOMNeTeHLmm) npogbeccroHanbHbIX 3aaad
MK-2 CNoCcoBHOCTb NPUMEHSATL Ha NpaKTUKe 6a30Bble
(MpocpeccnoHantHbie n OCbeCCVIOHanprbIe HaBbIKW P
KOoMreTeHuun) P
MNK-3 CNOCOBHOCTb NOHMMATbL MPUHLMMBLI PaboThl 1 METOAbI
(npodpeccunoHanbHble SKcnayataunm COBPEMEHHON pagnoanekTPOHHOM 1 ONTUYECKOM
KOMNeTeHLmm) annapaTtypbl 1 06opynoBaHUs
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 3ana4d B 06nact pagnoTeEXHUKN,
KOMNeTeHLmm) pPagnoaneKkTPoOHNKN 1 pagnoguamnkm (B COOTBETCTBUN C

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

B pe3ynbtaTe 0CBOEHUS OUCUUMANHbI CTYOEHT:
1. DONXEH 3HaThb:

KETPOHHBH
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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 AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€eT B 7 CEMECTpeE.

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.I/II(\:’ILI.VIHJ',I.II;I'HbI/ CemecTpl o pecrpa (B uacax) ‘I,(OHTng)mp
oAy Nek ImI1pal(wwecmeJ1a6opaTopH|:|e
u 3aHATUA pa60Tb|

Tema 1. Obwue

1 ZBeueva 06 MK AVR. - ] 5 0 0
pXuUTeKTypa

cemerictea ATmega.

Tema 2. MopThbl

BBOZA/BblBOJA.

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

CUHXPOHHbI/AaCUHXPOHHbIN

npuémornepenarymnk

KETPOHHBH
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

Tema 3. Cucrtema
komaHa: MNpuHaTble
0603HavYeHns KomaHabl
MNpsmas appecauns K
perncrpam
BBOOA/BblBOOA
KocBeHHas agpecauuns
naHHbIx KomaHopl
nepechbINKN AaHHbIX
KomaHObl BeTBNeHus
BuTtoBble koMaHbl U
KOMaHAabl TECTUPOBaHUSA
o6uTOoB

YCTHbIN onpoc

Tema 4.
[MporpammuposaHne
AVR

YCTHbIN onpoc

Tema 5. lNocTtpoeHune
NPUNOXeHNs co3aaHne
npoekTa 3arpyaka

. |dpaiina komnmnsiuus

cUMynsauns 3arpyska
hex-kopa B
MUKPOKOHTpONNEP

YCTHbIN onpoc

Tema 6.
MwukpokoHTponnepsbl
XMEGA OcCHOBHble

. [xapaktepuctukm MK

XMEGA ApxutekTypa
MamaTtb Boo-BbiBOA
ApbuTpax WuHbI

YCTHbIN onpoc

Tema 7. Cuctema
cobbitnin MK ¢
apxutektypoit ARM n
xMOS

YCTHbIN onpoc

Tema 8.
[MporpammuposaHune

. |Atmel Studio 6.2

Pa6ota B ?Atmel Studio
6.2

Konnoksuym

Tema 9. 3apaHus no

. IXMEGA n Atmel Studio

6

Konnoksunym

10.

Tema 10. BbinonHeHwne
3a4aHns no
nabopatopHoit paboTe
o1

10

NabopaTopHble
paboThbl

11

Tema 11. BoinonHeHune

‘(BapaHus 2.

11

NabopaTtopHble
paboThbl
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
N e oeorifioier] RO [Tecyuue o
MpakTnyecknellaboparopHbie
Jlekumn 3aHATUA pa60TbI
NabopaTtopHble
Tema 12. BoinonHeHune
12. 3anaHns 3 7 12 0 0 2 paboTbl
NabopaTopHble
Tema 13. BbinonHeHwne
13. 3ananns 4 7 13 0 0 2 paboThbl
NabopaTtopHble
Tema 14. 3agaHue 1 no
14. xMega 7 14 0 0 2 paboTbl
15 Tema 15. 3apaHne 1 no v 15 0 0 5 ﬂaaéégfsToprle
'|ARM koHTponnepam P
Tema 16. [NpoponxeHne NabopatopHble
16.|paboTbl no ARM 7 16 0 0 2 paboTbl
ggggag)}gf eha NabopaTopHble
17'xTimeComposer 7 17 0 0 2 paboTbl
3agaHue no xMOS
Tema 18. 3apnaHue no NabopatopHble
18.XMOS. MNMpoponxeHne n| 7 18 0 0 2 paboTbl
3aBepLIEHMe.
Tema . NToroeas 3aver
doopma KOHTpons / 0 0 0
NToro 18 0 18

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.

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

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

MporpammynpoBaHne NOPTOB BBOAA/BbIBOAA, (OYHKLMM, PEXUMbI, MOPA3PAAHOE ypaBneHme.
HasHauyeHune, yCTPONCTBO 1 NPOrpaMMMpoBaHne TaiMepoB MUKPOKOHTPONMNIEPOB, PEXMMbI PaboThl,
WMPOTHO-UMNYNbCHAs Moaynaums. 3aaaHme paboTbl B Pa3MyHbIX pexmmax.

Tema 3. Cucrema komaHa: MpuHsaTble o603HaueHns KomaHobl Mpsimas agpecauus K
peructpam BBoaa/BbiBoaa KocBeHHasi agpecauus gaHHbix KoMaHabl nepecbiyiku AaHHbIX
KomaHpgbl BeTBNneHusi Butoeble KOMaHabl U KOMaHObl TeCTUPOBaHUsi GUTOB

JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

RISC apxutektypa MK AVR v cBsizaHHbIe C HEl 0COBEHHOCTN CUCTEMbBI KOMaH 1 METOA0B
agpecauuu.

Tewma 4. lNMporpammuposaHue AVR
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

SA3bik accembnepa ans MUKpokoHTponnepos AVR: OMpekTuBbl, Knaccbl KOMaH, agpecauns, pabota
¢ butamu. Mprmepsl.

E

PerunctpaumnoHHbii Homep 6140018 ] g T
CtpaHwnua 6 ns 15. 1184 EEPCHTET

HEOEH,

AE
HH

o

POHHB H

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnnuHbl "Teopust 1 npuMeHeHne MrkpokoHTponnepos"; 03.03.03 Pagvnoduanka; rnasHblin nHXeHep npoekTa ['ymepos

Tema 5. lNocTpoeHne NpuNoXeHUsa co3paHue NpoekTa 3arpy3ka canna KoMnunaums
cumynsiuma 3arpyska hex-koga B MUKPOKOHTponnep

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

Oc06eHHOCTM NOCTPOEHUSI NPUNOXEHWIA ANt MUKPOKOHTPONNEpoB, 6ubnunoteku, include dainbl 1
T.0. ANrOPUTM NOCTPOEHUS NPUNOXEHUS, OOKYMEHTUPOBaHNE.

Tema 6. MukpokoHTponnepbl XMEGA OcHoBHble xapakTepuctuku MK XMEGA ApxutekTtypa
MamsiTb BBOA-BbIBOA, APOUTPAX LLUUHDI

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

Passutne apxutektypbl oT MEGA k XMEGA. HoBble tpyHKUMN 1 BO3MOXHOCTU. HacTporka
TaKTUPOBaHWS, 1 NOPTOB BBOAA BbIBOAA.

Tema 7. Cucrema cobbituin MK ¢ apxutektyporn ARM n xMOS
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Cuctema cobbituii B apxutektype MK. HoBble BO3MOXHOCTM Anst paboTbl B pEXMME XECTKOro
peanbHOro BpEMEHMW.

Tema 8. NMporpammupoBaHue Atmel Studio 6.2 Pa6ora B ?Atmel Studio 6.2
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MN3y4eHune cpenbl paspabdbotku npunoxennii ons MK domvpmbel ATMEL Atmel Studio 6.2. 3tanbl
CcO3[aHug NpoekTa 1 oTnagka npunoxXeHuin Ha "cumynaTope”.

Tema 9. 3apaHnsa no XMEGA u Atmel Studio 6

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Pasbop npumepo ons moayns XMEGA-A3BU XPLAINED (MK xMega) B cpene Atmel Studio
Tema 10. BoinonHeHne 3apaHus no naboparopHomn pabore €1

naboparopHas pabora (2 4aca(oB)):

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

Tema 11. BoinonHeHne 3apaHus 2.
naboparopHasi pabora (2 4aca(oB)):

N3yyeHne cpenbl paspabotkm AVRStudio 4: penaktop, koMnmnstop, cumynsatop. PaccmoTpeTb
doparMeHTbl KOOOB U3 PYKOBOACTBA.

Tema 12. BoinonHeHue 3apaHus 3

naboparopHas pabora (2 4aca(oB)):

Paspabotka n otnanka npunoxenus gns MK AVR - pabota 3 (MeToamnyka)
Tema 13. BoinonHeHue 3apaHus 4

naboparopHas pabora (2 4aca(oB)):

Paspabotka n otnanka npunoxenus ons MK AVR - pabota 4 (meToaunyka)
Tema 14. 3apaHue 1 no xMega

naboparopHas pabora (2 4aca(oB)):

Paspabotka npunoxexuns ons moayns XMEGA-A3BU XPLAINED ¢ npumeHeHnem "cnctemsl
cobbITniA" (MeToaNYKa).

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

Ha ocHose 3apnaHusa 1 no ARM noctpouTb NnpunoxeHune un B pexmume cumynsumm Ha ATmelStudio
ybeontbcsl B ero paboTocnocobHOCTL.

Tema 16. NMpononxeHne paborel no ARM
naboparopHasi pabora (2 4aca(oB)):

C nomoubto npunoxerns SAM-BA 3arpy3ntb nporpamMmy B KOHTPORnep u ybeantbCst B KOPPEKTHON
paboTe Nnporpammsi.

Tema 17. Cpepna pa3pabotkm xTimeComposer 3agaHue no xMOS

{ TPOHHB H
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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naboparopHas pabora (2 yaca(oB)):

3HakomcTtBo ¢ XTIMEcomposer13 n mogynem XK-1A.

Tema 18. 3apaHue no xMOS. lNpoanonxeHne u 3aBepLUeHUE.
naboparopHas pabora (2 4aca(oB)):

3apaHue n3 PykoBoacTsa: 3arpyska npoekTa, MoCTPoeHe NpunoxXxeHus, 3arpyaka B mogynb XK-1A,
N3MEHEeHNe HEKOTOPbIX 3HAYEHU B MPUNoXeHne, HabnoaeHne paboTol.

4.3 CTpyKTypa 1 copgepXxaHume caMoCTOSITeNIbHOM paboTbl AUCUUMNINHBI (MOLYNSA)

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

CTyOEeHTOB

DopMbl KOHTPONS
CaMOCTOATEeNbHON
paboTbl

N Paspen

LuvcumnnuHbl CemecTp

Tema 2. TopTbl
BBOJa/BbIBOLA.
Tanmepbl/CHETUNKMN. v 5 lMooroToBka K 5
" |YHuBepcanbHbIn YCTHOMY onpocy
CUHXPOHHbIN/aCUHXPOHH
npuémornepenarynk

Tema 3. Cucrtema
komaHa: MpuHaTble
0603Ha4eHns KomaH bl
Mpsimasa agpecaumns K
permcrtpam
BBO,JAa/BblBOAA

3. [KocBeHHas agpecaums 7 3
NaHHbIX KoMaHabl
NepPECHIKN AaHHbIX
KomaHnobl BeTBneHus
BuTtoBble koMaHObl U
KOMaHAbl TECTUPOBAHUS
ouToB

Tema 4.

noaroToska K
4. E\B%FpaMMVIpOBaHVIe 7 4 YCTHOMY OMPOCY

Tema 5. lNocTtpoeHue
NPUNOXeHUs co3naHne
npoekTa 3arpyska

5. |[parina komnunaums
CUMynsaums 3arpyska
hex-kona B
MUKPOKOHTpONNEp

Tema 6.
MukpokoHTponneps.l
XMEGA OcHoBHble
6. [xapakTepuctnkn MK 7 6
XMEGA ApxutekTypa
MamaTtb Beoa-BbiBOA
ApbuTpax WuHbI

Tema 7. Cucrtema
7 cobbiTnii MK ¢ v 7 noaroToBka K 5

" lapxutektyport ARM n YCTHOMY OMnpocy
xMOS

YCTHbI ONpocC

=
=¢

noaroToBka K 2

THbIM ON
YCTHOMY Onpocy yc onpoc

2 YCTHbI ONpoC

7 5 noaroToBka K 4

THbIM ON
YCTHOMY Oonpocy yc onpoc

noaroToBka K

YCTHOMY OMpOCY 2 YCTHbIA onpoc

YCTHbI ONpocC
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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 7 8 Egﬁ;g;gﬁ'(a K 2 KONMOKBUYM
Pabota B ?Atmel Studio yMmy
6.2
Tema 9. 3apaHua no
9. XMEGA n Atmel Studio 7 9 Egﬁ;g;gﬁ;iy'( 2 KONINOKBUYM
6
Tema 10. BoinonHeHve
NOAroToBKa K
3agaHus no . nabopartopHble
10. nabopaTopHoi pabote / 10 gaagg$gTopHom 2 paboThbl
@1
Tema 11. BbinonHeHve nojroroska k nabopartopHblie
. 3anaHus 2. / 1 gzggggTopHom 2 paboTbl
Tema 12. BoinonHeHne nojroroeka k nabopartopHble
12 3apaHusa 3 7 12 gaaggﬁ)gTopHom 2 paboTbl
Tema 13. BbinonHeHne nojroroska k nabopartopHble
13. 3apaHus 4 / 13 ggggE:TopHom 2 paboTbl
Tema 14. 3apaHve 1 no nojroroeka k nabopartopHble
14, xMega 7 14 gaaggggTopHom 2 0a60Tbi
15 Tema 15. 3apaHue 1 no - 15 Egggogz'(igm 5 nabopartopHble
'IARM koHTponnepam paG oFT)e P paboTbl
Tema 16. [NpogonxeHue noaroToska K
16.|paboTbl no ARM 7 16  |nabopaTopHo 2 ”gggESTOpr'e
paboTte P
Tema 17. Cpena
17 paspaboTku v 17 Egggggzﬁgm 5 nabopartopHble
‘IXTimeComposer paGoTe paboTbl
3agaHue no xMOS
Tema 18. 3agaHue no noaroToBka K
18.XxMOS. MNpoponxeHne n| 7 18 |nabopaTopHol 2 nzggESToprle
3aBepLeHmne. paboTte P
Wtoro 36

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.

3a4eT

PernctpaumoHHbin Homep 6140018
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Tema 2. lNopTbl BBOAa/BbiBOAA. TanMepbl/CYHETYUKN. YHUBEPCaNbHbIN
CUHXPOHHbIN/aCUHXPOHHbIA NPUEMonepenaTymKk

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

HasHayeHune NopToB BBOOA-BbIBOAA, CTPYKTYPaA, MporpamMMmumpoBaHne. TanmMepbl-CHETYUKN: OYHKLNN,
CTPYKTypHasi cxema, nporpamMmmpoBaHue, pexmmbl pabotbl, WM. USART (YCAIM) - ocHoBa
nocnenosaTefnibHON nepudepun.

Tema 3. Cucrtema komaHa: MpuHsaTblie 0603HaueHust KomaHapb! Mpsimas appecaums K
peructpam BBoga/sbiBoga KocBeHHas agpecauusi paHHbix KomaHabl nepecbiikyu AaHHbIX
KomaHpabl BeTBNeHUsi ButoBble KOMaHabl U KOMaHObl TECTUPOBaAHUSA GUTOB

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Knaccudpmkauns komaHg n onucaHve Kaxaoro knacca. Agpecauns (pernctpbl, namsaTb,
BBO-BbIBOL).

Tema 4. NMporpammuposaHue AVR
YCTHbI ONPOC , MPUMEpPHbIE BONPOCHI:
A3blk accembnepa ans AVR: oupekTnBbl, KOMaHAabl, ONPeneneHns, NpuMepbI.

Tewma 5. NocTpoeHne NpuNoXeHUsa co3apaHne NpoeKkTa 3arpy3kKa cpanna KOMNUASLMA
cumynsauus 3arpyska hex-koga B MUKpOKOHTpoOnnep

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:
cpena AVRStudio4, 3arpy3uuk AS-2, mogynb ASmegai28

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

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

Apxutektypa MK AVR, xXMEGA (oTnnyne, HoBble BO3MOXHOCTH), XapakTePUCTUKN BHELWHNX
YCTPOWCTB.

Tema 7. Cuctema cobbitut MK ¢ apxutektyponn ARM n xMOS

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

CucTtema cobbITUii: oyHKLMM, MPOrpaMMUpOBaHMe, annapartHas peanusaums, NpUMepbl NPYUMEHEHMSI.
Tema 8. NMporpammuposaHue Atmel Studio 6.2 Pa6ota B ?Atmel Studio 6.2

KONMOKBUYM , MPUMEPHbBIE BONPOCHhI:

Cpena AtmelStudio6.2, HadHa4yeHne paboynx OKOH, OTKPbITUE NPOEKTA, MOCTPOEHNE PELIEHMS,
otnagka, C, C++ gnsa nporpammmposaHuns MK B cpene AtmelStudio6.2,

Tema 9. 3apaHusa no XMEGA un Atmel Studio 6
KONMOKBUYM , MPUMEPHbIE BONPOCHI:

MHorosaepHble, MHoronoTodHble MK ¢ sapom xCore: apxuTekTypa, 06nact npuMeHeHus,
0cobeHHOCTM pa3paboTKu NPUNOXEHWIA.

Tema 10. BoinonHeHne 3apaHus no naboparopHomn pabore €1
nabopartopHble paboTbl , NPUMEPHbIE BOMPOCHI:

OnucaHwne atanoB pa3paboTku nporpamMmbl 4ns 3agaHms 1.
Tema 11. BbinonHeHue 3apaHuns 2.

nabopatopHble paboTbl , MPUMEpPHbIE BOMPOCHI:

OnucaHue atanos pa3paboTku nporpamMmbl ons 3agaHus 2
Tema 12. BoinonHeHue 3apaHus 3

nabopatopHbie paboTbl , MPUMEPHbIE BOMPOCHI:

OnucaHne 3tanoB pa3paboTku NporpamMmbl ons 3agaHms 3
Tema 13. BoinonHeHne 3apgaHus 4

nabopartopHble paboTbl , NPUMEPHbBIE BOMPOCHI:

OnucaHne atanos pa3paboTku NporpamMmbl 4ns 3agaHus 4
Tema 14. 3apaHue 1 no xMega

nabopatopHbie paboTbl , MPUMEPHbIE BOMPOCHI:
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OcobeHHOCTU NporpamMmmnpoBaHus "cuctemol cobbiTnii" MK xMEGA.
Tema 15. 3apaHue 1 no ARM koHTponnepam
nabopatopHble paboTbl , NPUMEPHbIE BOMPOCHI:

MocTtpoeHue npunoxexus ons MK ¢ apxutektypoir ARM7 (AT91sam3x), 0coBeHHOCTM HACTPONKK
CUCTEMbl TAKTUPOBAHUS.

Tema 16. MpoponxeHne pa6otbl no ARM
nabopaTopHble paboTbl , NPUMEPHbIE BOMPOCHI:

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

Tema 17. Cpepna pa3pabotku xTimeComposer 3agaHue no xMOS
nabopaTtopHble paboTbl , MPUMEPHbIE BOMPOCHI:

Cpena xTIMEcomposer, HazHa4yeHne pabo4ymx OKOH, OTKPbITUE NPOEKTa, MOCTPOEHNE PeLeHNs,
oTnagka, C, n pacwuperne xC ons nporpammmpoBaHmsa napannenbHolix notokos MK xMOS B cpene
xTIMEcomposer

Tema 18. 3apaHue no xMOS. lNpoanonxeHne n 3aBepLueHUE.
nabopatopHble paboTbl , TPUMEpPHbIE BOMPOCHI:

3apaHune no xXMOS. MNpogonxeHne 1 3aBeplUeHE.

Utoroeasa chopma KOHTpoOns

3avet

[MpvMepHble BOMPOCHI K 3a4eTy:

BOINMPOCHI K KOJTNMOKBNYMY N SAYHETY

1. Knaccndoukaumsa mukponpoueccopoB, 0606weHHas normyeckas CTpyktypa.

2. [porpamMmunpyembiin TaiMep, Ha3HavyeHne, YyCTPOMCTBO.

3. NMpocTble 0AHOKPUCTaNbHbIE MUKPOKOHTPOSNEPDI, aPXUTEKTYPA, BPEMEHHbIE LINKNbI, CUCTEMA
KOMaHA.

4. MukponpoueccopHas cuctema, oyHKLMOHaNbHas cxema.

5. MNporpamMmmpyembiin napannenbHblil MHTePJEncC.

6. YcTponctea namatn mukponpoueccopHbix cuctem. O3Y, M3Y (dnsw), knaccndpukaums,
napameTpbl.

7. Cnctema komaHn, cnocobbl agpecauuu.

8. NpepbiBaHNs, KOHTPONNEP NPepbIBAHWIA, NPOrPaMMUPOBaHNE MPepbIBAHUIA.

9. MapBapphckas apxutekTypa, ee 0COOEeHHOCTH.

10. MNpamon goctyn k namatu, koHtponnep MNAINM, nporpamMmmpoBaHue.

11. MHTepdpennc FUTUREDbus, apxutekTypa, cBOMCTBA.

12. MapannenbHbiil 1 nocnenoBaTenbHbii 0OMEH AaHHLIMU, KOHTPONNEPDI.

13. lNpencrasneHne yncen, popmatbl JAHHbIX.

14. HTepdeiicbl, knaccudpukaumns. CtaHoapTHble MHTepdenchl, Ha3Ha4yeHe, OCHOBHbIE
napameTpbl.

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

16. NnTepdpeinic VMEbus, cneundukaums, apxmtektypa, HasHadyeHune.

17. Bbicokonpon3soanTenbHble 32-x pa3psaHble MukpokoHTponnepsl (AVR, ARM). OcobeHHoCTH
apXUTEKTYPBbI.

18. JlokanbHble ceTu: knaccurkauns, nepapxmyeckas CTpykTypa, ypoBHU 1 NPOTOKONbI,
annaparHble pecypcbl MUKPOKOHTPONNEPOB.

19. CpenctBa pa3paboTkum 1 0Tnanky yCTPOMNCTB HA OCHOBE MUKPOKOHTPONEPOB.

7.1. OcHoBHas nuTeparypa:
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CoBpeMeHHble MUKPOKOHTpONNepbl 1 Mukponoueccopbl Motorola, WarypwuH, Nropb eaHosmy, 2004T.
1. Tpamnept B. AVR-RISC mukpokoHTponnepsl.: Nep. ¢ Hem. - K.: "MK-T1pecc", 2006. - 464 c.

2. KpHees B.B., Kucenes A.B. CoBpeMeHHble MuKponpoueccopbl. - 3-e naga. - Cl6.: BXB-IMetepbypr,
2003.-448 c.

3. EBctndpees A.B. MukpokoHTponnepbl AVRcemencts Tiny n Mega coupmbl ATMEL, 3-e nsg., M.:
W3patenbckuin gom "Honaka-XXI", 2006.- 560 c.

4. Peswny HO.B. lMpakTnyeckoe nporpamMmmmpoBaHmne MukpokoHTponnepos Atmel AVR Ha A3bike
acceMmbnepa. - ClN6.: BXB-MeTtepbypr, 2008. - 384 c.

7.2. lononHutenbHasa nuteparypa:

1. PegbkuH IN.I1. MukpokoHTponnepbl Atmel apxutektypbl AVR32 cemerictea AT32UCS.
PykosoacTtso nonb3osatens. - Mocksa: TexHocdepa, 2010.-784 c.

2. PenbkuH IN.T1. 32/16 - 6utHble MUKpokoHTponnepbl ARM7 cemeictea AT91SAMY7 chmnpmbl Atmel.
PykosoncTtso nonb3osartens. - M.: Uspatenbckuin gom "Honska-XXI", 2008.-704c.

7.3. UHTepHeT-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

AnnapartHble cpencTsa Ha MUKPOKOHTponnepax cepun SAM -
http://www.as-kit.com/hardware/hardware_SAM7.htm|

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

Cant komnaHum 3P0 0 MUKPOKOHTPONNepax pasnMyHbIX NponssoauTenei - hitp://www.mymcu.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHve gucunnnuHel "Teopus n NpuMeHeHe MUKPOKOHTPONNEPOB" npeanonaraeTt
NCMNONb30BaHNE CNeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeaniiHas ayamtopums
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BuaAeo n ayamno
NHGOpMaLMK, NONYYEHNS N Nepeaayn 3NeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEANAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOI0 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTEPAKTMBHOM TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTepAeiichl
noakntoyermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymM MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yo06HON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B NnpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTumeoniiHas ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LLOCTYMOM B CeTb MHTEPHET. KoMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

JNTMHradpoHHbIN KabuHET, NpeAcTaBNSAOWMIA CObO YHUBEPCANbHbIA NMHIAadOHHO-NPOrPaMMHbII
KOMMnekc Ha 6a3e KOMMbIOTEPHOrO Knacca, CoCToAWmiA 3 paboyero Mecta npenonasarens (CTon,
CTYN, MOHUTOP, NEPCOHaNbHbIA KOMMNbIOTEP C NporpaMmHbiM obecnedeHmem SANAKO Study Tutor,
ronoBHas rapHuTypa), n He MeHee 12 paboymx MECT CTyAEHTOB (CrneunanbHblid CTON, CTYN, MOHUTOP,
nepcoHanbHbIA KoMNbloTep ¢ NporpamMmHbiM obecneveHnem SANAKO Study Student, ronosHas
rapHuTypa), CeTeBoro KOMMyTaTopa A5t CTPYKTYPMPOBAHHON KabenbHON cucteMbl kabnHeTa.

JNIMHracpoHHbI KabnHeT NpencTaBnsieT cobo KOMNNEKC MyNbTUMEANAHOrO 060pyn0BaAHMS 1
nporpaMMHoro obecnedyeHns onst 06y4eHnst NHOCTPaHHbIM si3blkaM, BKNOYAOWMA MporpaMMHoe
obecneyerne ynpasnexus knaccom n SANAKO Study 1200, koTopble ar0T BO3MOXHOCTb
NCMONb30BaHNS B y4eOHOM NpoLecce NHTePaKTUBHbIE TEXHONOMMN 0BYy4YEeHNs C UCMONb30BaHNe
COBPEMEHHbBIX MyNbTUMEAMINHBIX CPEACTB, pecypcoB VHTepHeTa.

MporpammHubii komnnekc SANAKO Study 1200 naet BO3MOXHOCTb MHHOBALMOHHOMO BEAEHUS
y4ebHOro npouecca, oH npeanaraeT WMPOKWUIA CNEKTP BUAOB AESTENbHOCTA (3a4aHniA),
nooaepXunsarowWwmx Kak NpakTUKN CnywaHns, Tak u TPEHUHIN Pe4eBON aKTUBHOCTU: MPakTUKa YTeHus,
npocnywmeaHve, cnefoBaHne obpasLy, 0bcyXaeHue, Kpyrnblid CTON, UCNONb30BaHne VIHTepHeTa,
camoobyyeHune, TecTupoBaHue. NpenoaasaTenb SBNSETCS LEHTPaNbHON ourypol npouecca
0byuyeHuns. EMy NnpenocTaBnstoTCs MHCTPYMEHTbI ynpaBneHuns knaccoMm. OH Takxe MOXeT
MNCNOMb30BaTb MHOMOYUCIEHHbIE METOObl OLEHKWN OOCTUXEHUI y4alMXCa 1N CNeanTb 3a UX
anHammkon. SANAKO Study 1200 npenoctaBnser yqawmMcs Hauny4iwme BO3MOXHOCTN As
BbINOMHEHUS PeYEBbIX YNPaXHEHWA 1 3a0aHNA, OCHOBAHHbIX HA TeKCTax, ayamo- u
Bugeomarepuanax. Bcs ayamtopus moxeTt ObiTb pasneneHa Ha noarpynnbl. 9To No3BonseT
OpraHn3oBaTb OTAENbHYKO TPAEKTOPUIO 0ByYeHMS NS KaxX A0 NoArpynnbl. Yyawmecs MoryT
paboTtatb CaMOCTOATENbHO, B aBTOHOMHOM PEXMME, MPU 3TOM NpenonaBaTenib MOXeT
KOHTponupoeatb nx gencteus. B coctas nporpammHoro komnnekca SANAKO Study 1200 Takxe
BXoAuT Moaynb Examination Module - mogynb co3gaHuns v ynpasneHus Tectamm ons npoBepku
KOHKPETHbIX HAaBbIKOB 1 CNOCOBHOCTEN yyalerocs. [MOKOCTb JaHHOrO MOyNs NO3BONSET
npenofasarensam nerko BapbvpoBaTh TUMbl BOMPOCOB B TECTE U pefakTnupoBaTth CyLeCcTByowWwme
TeCTbl.

Takxe B coctas nporpammHoro komnnekca SANAKO Study 1200 Takxe BXxoAUT Mogynb 0bpaTHOM
CBS31, C MOMOLLbIO KOTOPbIX MOXHO B MPOLIECCE 3aHATMS MPOBECTM 3KCNPeCc-onpoc ayantopmm 6e3
NOAroTOBKM BOMbLIOro TECTA, a TakXe y3HaTb MHEHME ayaUTOpuM No Kakon-nnbo Teme.

Kaxablii KOMNbloTEP NMMHrACPOHHOro Knacca MMeeT WNPOKOMONOCHbIA AOCTYN K ceTu VIHTepHeT,
NVLEH3NOHHOE NporpaMmmMHoe obecneyeHne. Bece yHBepcanbHble NMHradg)OHHO-MPOrPamMMHbIE
KOMMNEKCbI NOAKMOYEHbI K KOPNOpaTUBHOM KOMMbOTEPHOW ceTn KDY 1 HaxoasTca B €AUHOM
LLOMEHE.

YyebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoTteyHom cucteme "KnnradoHa", 0ocTyn K KOTOPOW NPeaocTaBneH CTyAEHTaM.
ONeKTpoHHO-bmbnnoTeyHas cuctema "KHuradoHn" peannayet neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy LMAPOBOro KOHTEHTA Y4eOHO-METOANYECKON NMTepaTypbl AN By30B C
ycnosueM o6s13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WPOKUIA 3aKOHHBI BOCTYN K He0OXx0aUMbIM A5t 06pa3oBaTeNbHOMO NpoLecca U3aaHusiM ¢
NCNONb30BaHNEM NHHOBALIMOHHbIX TEXHOMOMMIA N COOTBETCTBYET BCEM TpeboBaHUsIM HOBbIX PITOC
BIMO.

Y4yebHo-MeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HaNNYun B
3NEKTPOHHO-bMbnnoTeyHol cucteme "KHuradoHg", 4OCTYN K KOTOPOW NpeaocTaBneH CTyaeHTaM.
OnekTpoHHO-6MbnnoTeyHas cuctema "KHuradoHa" peannayeT neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy LMGPOBOro KOHTEHTA y4ebHO-MEeTOAMYECKON NuTepaTypbl Ans By30B C
ycnoeuem obs13atenbHoro cobntoaeHns aBTopckmx U cMexHblx npas. KHuradoHn obecneynBaet
WNPOKMIA 3aKOHHbI [OCTYN K HE06X0AUMbIM A5 0bpa3oBaTenbHOro Npouecca N3naHusm ¢
MCNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCeM TpeboBaHmsaM HoBbix PIOC
BIMO.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLUMMNINHBI UIMEETCS B HAMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , AOCTYMN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHom nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepruoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmsam no MakCManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Y4yebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbnMnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , LOCTYN K KOTOPOW NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnser
MONTHOTEKCTOBbIN AOCTYN K COBPEMEHHON y4eOHOI NMTepaTtype No OCHOBHLIM ANCLUNINHAM,
N3y4aemMbiM B MEOULNHCKMX By3ax (MpencTasneHbl U3fgaHns Kak YACTo MeguUUHCKOro npodouns, Tak
N NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). SBC npenocTaBnseT By3y Hanbonee nomnHbie
KOMMNEKTbl HEOBX0AMMO NNTEPATYpPbl B COOTBETCTBUN C TPEOOBAHMSMU rOCYLAPCTBEHHbIX
obpasoBaTebHbIX CTAHAAPTOB C COONOAEHNEM AaBTOPCKMX M CMEXHbIX NPaB.

MepeyeHb MatepuanbHO-TEXHNYECKOro obecrneyeHns BktoyaeT B cebs:

- BO3MOXHOCTb JOCTYrna K 3NeKTPOHHbIM pecypcaM ceTn VIHTepHeT B ayamtopun ons
CaMOoCTOATENbHOW PaboThbl U C NIMYHBIX MOBUNBHBIX yCcTpolicTB Yeped WiFi-ctaHuumio;

- ONa NoAnepXKn MynbTuMeana-npeseHTaumnin BO BpeMs NeKUMOHHbIX 3aHATUIN UCNONb3YIOTCA
cnepyowme nporpammHble npoaykTbol: Micrsft Pwer Pint B coctaee Micrsft Office 2007 (2
akagemmyeckme nuuenaunm), OpenOffice.rg 3.0 Impress (oTkpbiTas nuueHaua GPL), Adbe Reader 9
(npepocTaBneHo omanyeckum cbakynbtetom ans 20 paboymx MECT Ha YCNOBMAX akaaeMn4yeckom
nnueHaumm Micrsft);

- CTaUMOHapHOE 1 NEPEHOCHOE AEMOHCTPALMOHHOE 060pynOBaHNE (MYNbTUMEANAHBIE MPOEKTOPDI,
HOYTOYKN);

- nabopartopHoro obopynoBaHus Ha ocHoBe MUKpokoHTponnepos AVR, ARM n xMOS
ARMkoMnnekTbl NMUEH3MOHHOro nporpammHoro obecnevenns AVR Studi412, JAR Embedded
Wrkbench, AtmerStudi6.2,

xTIMEcmpser13 ons paspaboTky npunoxeHuiin (becnnatHole Bepcuun).
Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHnto 03.03.03 "Paguodumamka" n npodunto noarotoskn Pagnogusnyeckne metoapl no
obnactsiM npumeHeHns (Pannoduanyeckme namepeHus) .
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