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1. llesu u 3212494 AU CIUILIHHBI

OcHoOBHasI L1€7Tb IUCHUIUIMHBI COCTOUT B TOM, YTOOBI H3yYUTh YCTPOHUCTBO, OCHOBHbBIE
THUIIbI, XapAKTEPUCTUKHU U O0JIACTH IPUMEHEHHUS MPOCTENIINX MUKPOIIPOLIECCOPOB U
MUKPOKOHTPOJUIEPOB, HAYYUTHCS CO34aBaTh IMIPOCTEUIINE TPOTPAMMBI YIIPABICHHUS
AIIEKTPOMEXaHUYECKUMU 00BEKTaMHU, CO31aTh 0a3y AJid U3yUEHUS MOCIEIYIOIUX
IPEAMETOB CHEUNUAIA3ALNAN 110 MUKPOIIPOLIECCOPHBIM CPEACTBAM U cucteMaM. s
OCYILECTBIIEHUS ITOCTABIECHHOM 11eJI1 HEOOXOIUMO BBITIOJHUTH CIEAYIOIINE 3a/1auH:
HOBTOPUTH APXUTEKTYPY U MATEMaTUYECKUE OCHOBBI HHPOPMATUKU; U3YUUTh
(GYHKIIMOHAIBHYIO CXeMY, TPUHIUN ACUCTBUS, XapaKTEPUCTUKN BOCBMHUPA3PSIHBIX
MUKPOIIPOLIECCOPOB U MUKPOKOHTPOOJIEPOB; IO3HAKOMUTHCS C 8-MHU
MUKPOKOHTpoJiepamMu Thna AVR, H3yuuTs A3bIK IPOrpaMMHUPOBAHUS BBICOKOTO YPOBHH,
IOJyYHUTh HaBBIKK MpOrpaMMHpoBaHus Ha CH.

Kpartkoe conepxxanne TUCHUILTHHBI

JlucruiuinHa npeHa3HadeHa JijIsl TOro, YTOObI BCIIOMHUTD CHCTEMBI CUMCIICHUS, alnreopy
JIOTUKH, apXUTEKTYpPy MEPCOHATBHOTO KOMITBIOTEPA, BBECTH MOHATHE MUKPOKOHTPOJLIIEPA,
PacCMOTPETh €ro apXUTEKTYPY, 00JaCTh MpUMEeHEHUs, PUpMBI 1 TUTIBL. PaccMoTpeTs oguH
U3 BapHaHT UCIIOJIHEHUS - MUKPOKOHTpoJIepbl AVR, nX 0COOEHHOCTH, OCHOBHBIE
XapaKTEPUCTUKH, PETUCTPHI BBOJA/BBIBOIA, TIOPTHI BBOA/BBIBO/IA: HA3HAUCHHE, PEIKUMBI
paboThI, PETUCTPHI YIIPaBICHUS PAOOTON, TPUMEPHI OTIPECIICHHSI TIOPTOB, TPUMEPHI
UCIIOJIb30BaHMSI TIOPTOB. JIMCITUTUIMHA MTO3BOJISIET OCBOUTH IPOTPAMMHUPOBAHNE
MUKPOKOHTPOJIJIEPOB Ha SI3BIKE BBICOKOTO YPOoBHS CH 1 pa3o0paThCsl B TAKMX AJIEMEHTAX
IIPOTPAMMBI, KaK: CTPYKTypa MPOrpaMMbl, TUPEKTUBBI, OCHOBHBIC TUIIBI TAHHBIX,
NIepeMEHHBIC U KOHCTaHTBI, OCHOBHBIC OTIEPAIIMH, OCHOBHBIE OIIEPaTOPhI YIIPABICHHUS, B
T.4. IPUMEHUTEIHLHO K MUKPOKOHTpOJIIIepaM. PaccMarprBarOTCs IpUMEPhI IIPOTPaMM:
WCII0JIb30BaHHMS TIOPTOB BBOJIA/BBIBO/IA, CO3AHIE BPEMCHHBIX 3aJICPIKEK, BBIBO JIAHHBIX
Ha CEMUCETMEHTHBIC MHIMKATOPHI, TMHAMHYCCKas WHAUKAIKS. By MpoMexyTogHOM
aTTecTanuy - 1ud. 3ader.

2. Komnerenuum o0y4yaromerocsi, (popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIIun) 00ydYeHHUS 110 AUCITUTUTHHE

3HaeT: YCTpONCTBO, CTPYKTYPY U OCHOBHBIE
XapaKTEPUCTUKU U BOBMOXXHOCTH COBPEMEHHBIX
MUKPOIIPOILIECCOPOB U MUKPOKOHTPOJLIIEPOB
Pa3JIMYHOTO THMA, PA3JIMYHOTO UCTIOJHEHUS U
BO3MOYKHOCTH HX NMPOTrPaMMHUPOBaHMS,
MPUHIIUANIMATHHBIE CXEMBI pean3aliu U 001acTu
MPUMEHEHNE MUKPOIIPOLIECCOPOB U
MUKPOKOHTPOJJIEPOB.

YMeeT: BeImomHsATh MOUCK, 00paboTKy U aHaN3
WHGOPMAITIH 110 COBPEMEHHBIM
MUKPOIIPOIIECCOPaM, MUKPOKOHTPOJIIEpaM, UX
XapaKTEPUCTUKAM U apXUTEKType, IPOrpaMMHOMY
00eCIeueHnIo sl peIIeHNUs KOHKPETHBIX 3a/1a4
MMPOEKTUPOBAHUS MTPOCTEUILINX
PIIEKTPOMEXaHHMUECKUX CUCTEM; BBIIIOJIHATH BBOJI

YK-1 CnocoGeH ocymiecTBIsATh MOUCK,
KPUTUYECKUH aHAIN3 U CUHTE3 MH(POPMAIIUH,
MPUMEHATH CUCTEMHBIN TIOAXO ISl pEIICHUS

MOCTaBJIEHHBIX 327034




NTAHHBIX B TUCKPETHOM (hopMe B MUKPOKOHTPOJIEPHI
1 MUKPOIIPOIIECCOPBI, XPAaHUTh U 00padaThIBaTh UX,
a TaKXKe BBITIONHATH BBIBOJ MH(MOPMAITUH IS
YIpaBIeHUS MPOCTEHIINMU 00bEKTaMHI
pEryIMpPOBAaHUS U WHAUKAIIUH.

Nmeet npaktrdeckuii onsiT: [Tloncka, XxpaHeHus u
00pabOTKM JaHHBIX 110 COBPEMEHHBIM
MUKPOKOHTPOJIJIEPAM U MUKPOIIPOLIECCOPaM,
UCTIOJNIB3YSI TPOrpaMMHOE 00eCTIeUeHUE Ha S3bIKE
BBICOKOTO YPOBHSI; CHOCOOHOCTBIO MPEACTABIATH
uH(pOpMaIuio B TpedyeMoii hopme (AMCKPETHOH,
[IMPOTHO-UMITYJILCHOM) AJIs1 YTIPaBJICHUS
MPOCTEHIINMHU O0bEKTaMU

[1K-1 Cnoco6eH y4acTBOBaTh B IPOEKTUPOBAHUH
00BEKTOB MPOPECCHOHANBHON eI TeIbHOCTH

3naer: MaremaTuueckrue OCHOBBI HHPOPMATHUKHU:
CUCTEMBI CUHCIICHHSI, (DOPMBI 3aITHCH JTaHHBIX
(LeJIBIX M BEIIeCTBEHHBIX, CO 3HAKOM M 0€3 HEro) B
MEPCOHAIBHOM KOMIIBIOTEpE, alredpy JOTHKH, €€
OCHOBHBIE OTEpAINH U 3aKOHBI, MPUHITUM JICHCTBUS,
CXEMBbI UCITOJTHEHUS, XapaKTEPUCTUKH U 00JIaCTH
MPUMEHEHHUS MUKPOIIPOIIECCOPOB U
MHUKPOKOHTPOJIIEPOB.

VMmeet: Mcmons30BaTh MAaTEMATHUECKHIE OCHOBBI
WH(POPMATHKH, UCITOJIE30BaTh MHKPOIIPOIIECCOPHI U
MUKPOKOHTPOJIIIEPHI IJIs1 PEIISHHSI POCTEHIITUX
3aJ1a9 yIPaBJICHHS ICKTPOMEXaHUIEeCKUMHU
00BbEKTAMH U MHIUKAIIMEH HX COCTOSHHA.

NmeeT nmpakTudeckuil onbIT: Pemenns 3amaqy
aHaM3a padOThI MPOCTEHUIITUX CXEM
MHUKPOIIPOIIECCOPHON U MUKPOKOHTPOJIICPHOM
TEXHUKH, MOJICTTUPOBAHHSI YCTPOHUCTB
MHUKPOIIPOIIECCOPHON TEXHUKH TS PEIICHUS
KOHKPETHBIX 3aJ1a4 YIIPaBJICHUS TPOCTEHIITIMH

QJICKTPOMEXaHNYCCKUMU 00BEKTaMH.

3. Mecro aucuuniuHbl B ctpykrype OII BO

[TepeueHb MpPEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHs MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

BBeneHre B HallpaBJICHHE,

TernnoBble MPOLECCHI B AIEKTPOIHEPTETUKE U
DIIEKTPOTEXHHUKE,

@Du3nyecKkrue 0CHOBBI JIEKTPOHUKH,
WHpopMalinoHHbIE TEXHOJIOTHH,

dusuka,

Y4eOHasi MpaKTHKa, 03HAKOMUTEIbHASI TPaKTUKA (2
CEMECTD)

MoienupoBaHHEe JIEKTPOHHBIX YCTPOMCTB,
DJEKTPUUECKHE U IIEKTPOHHBIE aIllIaparhl,
ABTOMAaTH3aIUsI TUIIOBBIX TEXHOJIOTUYECKUX
MIPOLIECCOB,

Teopust aBTOMaTHUECKOTO YIIpaBlIeHUS,
MeTozabl aBTOMAaTU3UPOBAHHOIO POEKTUPOBAHUS
IIEKTPONPUBOJIOB,

MozennpoBaHue 31EKTPOIIPUBOAA,
JJIeKTpUYECKHe CTaHLIUHU U MO/ICTaHIIUHY,
DJIeKTpOCHAOKEHHE,

DJIEKTPUYECKUI TTPUBOI,

‘Teopusi HEJTMHENHBIX U UMITYJIbCHBIX CUCTEM
pEeryIupoBaHus,

[IpakTuKy™m 110 BUIY pOQeCcCHOHATEHON
e TEIbHOCTH,

CunoBast oJIyIpOBOJJHUKOBAsI TEXHUKA B

OHCPI'CTUKE M DJICKTPOTCXHHUKE,




[IpeoOpa3oBarenbHast TEXHHUKA,
MHEKpPOTIPOIIECCOPHBIE CHCTEMBI YIIPABICHHS
DIIEKTPOIPUBOIOB,

TexHUKa BBICOKUX HANPSIAKEHUMH,

[Ipumenenne nporpaMMHoit cpenst Solidworks B
DIIEKTPOTEXHOIOTHSX,

[ToMex0ycTOMYMBOCTh CUCTEM YIPaBICHUS
npeoOpa3oBaTeei,

[Ipon3BOACTBEHHAS MPAKTHKA, HAyYHO-
rccienoBarebckas pabora (6 cemectp)

TpC6OBaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HaABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH!

JlucuurimHa

TpeboBanus

Du3nyecKrue 0CHOBBI SJICKTPOHUKHA

3naer: [IpyHuMn neicTBys 1M0A0B, TPAaH3UCTOPOB,
TUPHUCTOPOB, HHTETPAJILHBIX MUKPOCXEM, UX
XapaKTEPUCTUKH U NTapaMeTphl; OCHOBBI pacueTa
POCTENIINX CXEM CHIJIOBBIX IpeoOpazoBaresneil u
QHAJIOTOBBIX AJIEKTPOHHBIX YCUIIUTENIEH YMEET:
Vcrionb30BaTh METOABI AHAIN3A JINHEWHBIX U
HEJIMHENHBIX AJIEKTPUUECKUX LENeH U1 pacuera
NPOCTEHUIINX CXEM CHIIOBBIX IIpeoOpa3oBareliell Ha
OCHOBE IOJTyTIPOBOTHUKOBBIX NPHOOpoB. BeiOuparsh
DJIEMEHTBI AIEKTPOHHBIX CXEM JJIs PELICHUS
[IOCTABJICHHOM 3a/1a4M; aHAJIU3UPOBaTh U OIIMCHIBATH
(u3nyeckue nIpoLecchl, MPOTEKAIOIIUE B
[OJTYIPOBOAHUKOBBIX pubopax. meet
[IPaKTUYECKUH ONBIT: MogenupoBaHus MPOCTEHIINX
CXEM CHJIOBBIX MpeoOpazoBaresiell 1 aHaJI0TOBBIX
JIEKTPOHHBIX YCHIIUTENEH. DKCIIEpUMEHTAIBHOTO
MCCJIEJOBAHNS XapaKTEPUCTUK U ITPABUIIBHOTO
BbIOOPA MOTYPOBOAHUKOBBIX TPUOOPOB;
croco0aMu ynpaBJeHHUs HICKTPOHHBIMU
yCTPOWCTBAMM.

BBeneHue B HaIipaBJICHUC

3naet: OnpeneneHue TEpMHUHA SJIEKTPOTPUBO/I,
NepedeHb TUCIMILUINH, H3y9aeMbIX CTYJACHTAMH MPH
OCBOCHHH JAHHOU CICIIMAIIEHOCTH; KaK
MareMaTuka, pu3rKa, TeOpeTuIecKass MeXaHHUKa,
CBSI3aHBI CO CICIIMAIHBIMY TUCITUTUINHAMHA
M3y4aeMbIMHU 110 TaHHOMY HarpasieHuo., O61ue
NPEACTaBICHUS O HayKe B 00JIaCTH
DIIEKTPOIHEPTETUKH U DIIEKTPOTEXHUKH., O0IacTh
npoheCCHOHAIBHON IeATETbHOCTH BBIITYCKHHUKA
naHHoro npoduis. OCHOBHbIE MUPOBbIE TEHICHIINH
B Pa3BUTHUH PETYIUPYEMOTO IEKTPOIPUBOIA.
'YMeeT: YCTaHOBUTH CBSI3b MEXKIY TEXHUUECKUMU
npoOiaeMamMu 1 pyHIaMEHTaIbHBIMUA 3aKOHAMH
HayKH, HAUTH HEOOXOIUMYIO HH(POPMAITUIO 110
mpoOsieMe WK CrIoco0y ee peleHus., BbImoIHAT
SKCIIEPUMEHTHI 110 33JJaHHBIM MeToAUKaM., OIIEHUTD
HACKOJIBKO TO WJIM MHOE MPOMBIIIJICHHOE PEIICHUE
COOTHOCHTCS C COBPEMEHHBIM YPOBHEM Pa3BHUTHS

rTexHoaoruu Mimeer npakrudeckui onsIT: Pemenns




MPOCTHIX 3a]1a4, U TOMCKA HEOOXOIUMOM
nHdopmaruu., [Toncka nadopmaiuu ¢
HCTIOJTb30BaHUEM KOMITBIOTEPHON TEXHUKU H
WH(OPMAITMOHHBIX TEXHOJIOTHH., Pemenus
MPAKTHYECKHUX 33]1a4, OCHOBAHHBIX HA IITKOIHHBIX
Kypcax MaTeMaTHKu U QU3UKU

TennoBbie MPONHCCChI B SJICKTPOSHECPICTUKE U
DJICKTPOTCXHHUKE

3HaeT: CrmocoOeH OCYIIECTBIATh MOUCK,
KPUTHUECKUI aHalTu3 U CUHTE3 UHPOPMAIIHH,
MPUMEHSATH CUCTEMHBIN TTOIXO/ JIJIST PEIICHUS
MOCTABJIEHHBIX 3a1a4. YMeeT: CUCTeMHbIE MOJIXO/bI
K pEIICHUIO 3a/1a4 TeHepaIuu, TpaHchOpMaIiH 1
MOTEPb TEIJIOTHl HAa IPOMBIILIEHHBIX
npeanpusaTusx. iMeer npakTU4eCKui OIbIT:
Mcnonb30BaHus quarpaMm, HOMOTpaMM,
CIIPaBOYHBIX JAHHBIX JUIsl pEIISHUs 3a/1a4 110
BEJICHHUIO PEKUMOB PaOOTHI TETNIOMEXaHUYEKOTO
000pyIOBaHUS MPOMBIIUICHHBIX TIPEIPUATHH.

duznka

3HaeT: OyHIaMEHTAIbHBIC PA3/IEIbl
¢buzuky,[Tonxons! 1 METOBI MEXaHUKH, (HPU3UKU
KoJIeOAHUM U BOJIH, TEPMOAMHAMUKH, KIIACCHYECKOU
Y KBAaHTOBOM CTaTUCTUKU, MOJIEKYISIPHON PU3UKHU,
MMOBEJICHUS BEILIECTB B JIEKTPUYECKOM U MAarHUTHOM
MOJIAX, BOJIHOBOM M KBAHTOBOM ONTHUKHU. METOABI U
cpencTBa u3MepeHus: GU3NIECKUX BETUYHH; METOIBI
00pabOTKH SKCTIEPUMEHTANBHBIX JTaHHBIX,
OCHOBHBIE METOJIbI HAyYHO-UCCIIEIOBATEIIbCKON
EeSTENIbHOCTH MeTo/laMu (yHIaMEHTaIbHON
¢busuku Ymeet: Mcnonb30BaTh 3HaAHUS
dbyHIaMeHTaIbHBIX OCHOB (PU3UKU B 00yUYEHUU U
npodeccroHanbHOM IeATeTbHOCTH, B
WHTETPUPOBAHUN UMEIOIINXCS 3HAHUM,
HapallBaHUY HAKOIUICHHBIX 3HaHUU [[pumeHaTs
OCHOBHBIE 3aKOHbl MEXaHUKU, TEPMOJUHAMUKH,
MOJIEKYJISIPHO-KUHETHUECKOM TEOPHH,
DIIEKTPOIMHAMUKY, ONITUKH, (PU3UKHU aToMa, sapa
1S pellIeHUs BOSHUKAIOMINX 3aJ1ad. YMETh paboTarh
C U3MEPUTETHHBIMU IPUOOpPAMU. YMETh BBITIOTHSTh
(bu3nyecKkuil SKCIEpUMEHT, 00padaThIBaTh
pe3ybTaThl UBMEPEHHH, CTPOUTH TpadUKU U
MPOBOAUTH TpaUUECKUi aHATN3 ONBITHBIX JIAHHBIX,
BriiensaTh U cUCTEMaTU3UPOBATh OCHOBHBIE UJEH B
HAYYHBIX TEKCTaX; KPUTUUECKHU OIICHUBATH JIFOOYIO
MOCTYMAIONTYI0 HH(OPMAILIKIO, BHE 3aBUCUMOCTH OT
MCTOYHHUKA; U30€TraTh aBTOMAaTHYECKOTO MPUMEHECHHUS
CTaHAAPTHBIX POPMYII U IPUEMOB TPU PEIICHUN
3aad MimeeT nmpakTuiyeckuil onbIT: @U3N4YECKOrO
SKCIIEPUMEHTA U YMEHUS IPUMEHSATh KOHKPETHOE
bu3nUecKoe copepKaHre B MPUKIIATHBIX 3a/1a9ax
Oyaylieit cnennaabHOCTH, TPOBEACHHS PACUeTOB,
KaK TIPU PEIICHUU 3aJ1a4, TaK 1 P HAyIHOM
DKCIIEPUMEHTE; O)OPMIICHHUSI OTYETOB TIO
[pe3yJibTaTaM MCCIIeI0BaHMI;pabOThI C
M3MEpPUTETBLHON anmnapatypoi, B TOM 4HCIIE ¢

M (HPOBOI U3MEPUTEIHHON TEXHUKONW HaBBIKAMH
00pabOTKH IKCTIEPUMEHTANBHBIX JTaHHBIX U OIICHKU

TOYHOCTHU I/ISMepeHI/Iﬁ; aHaJin3a MOJYYCHHBIX




[pE3yaBTaTOB, KaK PEIICHHUS 3a/1a4, TaK
bKcIIepuMeHTa 1 u3mepenuii, Coopa, o0padboTKH,
aHaIM3a ¥ CUCTeMaTH3alMKd HHPOPMAIIH 110 TEME
WCCIICIOBAHMST; HABBIKAMHU BBIOOPA METO/IOB H
CPEACTB pELICHUs 3aJ1a4 UCCICAOBAHMS

WHpopMalmoHHbIE TEXHOIOTUN

3naeT: CoBpeMeHHbIe HHPOPMAITHOHHBIE
UH(OPMAITMOHHBIE TEXHOJIOTUH, TEXHUKY,
NPUKJIaHBIE IPOTPaMMHBIE CPEZCTBA IPU PEIICHUN
3a1a4 pOo(heCCUOHAIBHON A TETHHOCTH
TeXHOJOTMH, OCHOBHBIE MOHATHS UHPOPMATHKH U
WH(QOPMAITMOHHBIX TEXHOJIOTHIA; METO/IBI 1
mporecckl coopa, mepeaadn, 0opadboTKu U
HaKOTUTEHUS] HH(OPMAIINHN; 3aKOHBI U METOJIBI
HaKOIUICHUS, Iepeaay U 00paboTKH UH(pOpMALIUH C
TIOMOIIBIO KOMITbIOTEPa;, OCHOBHBIE SI3BIKH
POTrpaMMHUPOBAHMS U UX OCOOEHHOCTHU MPHU
WCITOJIb30BaHUM YMmeeT: Mcronp30Barh
COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOIOTHH,
TEXHUKY, IPUKJIaTHBIC TIPOTPAMMHBIE CPEICTBA TIPH
peleHny 3a1a4 MpoheCcCUOHATBHOM NesITeTbHOCTH,
M cronb30BaTh BO3SMOKHOCTH BBIYUCITUTEIILHON
TEXHUKHU U IPOrPaMMHOT0 oOecrieyeHus 1ist
perieHus 3a1a4 00paboTKy HHGOpMaIH;,
Vcnonb30BaTh MPOrpaMMHbIE CPEICTBA MIPU
MPOEKTHPOBAHUHN OOBEKTOB SHEPTETHUYECKOM
oTpaciu MIMeeT npakTUYeCKuil ONbIT:
Vcnonp30BaHMs COBPEMEHHBIX HH()OPMALIMOHHBIX
TEXHOJIOTHH, KOMITBIOTEPHOM TEXHUKHU U
NPUKJIAHBIX TIPOTPAMMHBIX CpeacTB, PaboThI Ha
[19BM c npukiaaHbIMU IPOTPAMMHBIMU
cpeacTBamu, HanvcaHust MpUKITaHBIX TPOTpamMM
U1 IUPPOBHU3AMY 0OBEKTOB PO ECCHOHATBHOM
NesITeTbHOCTH

Y4eOHast MpaKTHKa, 03HAKOMUTEIbHASI TPaKTUKA (2
ceMecTp)

3naer: OCHOBHBIE TApaMETPhl TEXHOIOTUYECKUX
MPOLIECCOB, ANEKTPOTEXHUUECKUX KOMILJIEKCOB U
TpeOOBaHUS, IPEIBSIBISIEMbIE K HUIM, METOIUKH
noucka, coopa 1 00paboTKH MHPOPMAIIH;
AKTyaJIbHbIE POCCHUICKHE U 3apyOeKHbIE UCTOUHUKHU
uHpopmMalun B chepe mpodheccuoHaIbHOM
NesITeTbHOCTH; METOJI CHCTEMHOTO aHaJn3a,
OCHOBHBIE IPUEMBI 1 HOPMBI COLTUAIEHOTO
B3aMMOJICHCTBUS; OCHOBHBIE TTOHSTHS M METOBI
KOH(JIMKTOJIOT MU, TEXHOJIOTUU MEXJINIHOCTHON U
rpYNITOBOM KOMMYHHKAIIUU B IEJIOBOM
B3aUMOJEUCTBUM YMeeT: IIpumMenaTs 3a1aHHy0
METONIMKY, 00€CTICIMBAIOITYI0 TPEOYeMbIE PEXKUMBI
U 3a/1aHHBIE TTApaMeTPhl TEXHOIOTUYECKOTO
nporecca, [IpuMeHsITh METONMKN TIOMCKa, cOopa u
00paboTKN MH(POPMAIMH; OCYIIECTBIATh
KPUTUYIECKUI aHAIN3 U CHHTE3 WH(POPMAIINH,
MOJTY4YEHHOM U3 Pa3HbIX UCTOUYHUKOB; IPUMEHSTh
CHUCTEMHBIN TIOIXOT JIISl PEIICHUS TTOCTABICHHBIX
3a1a4, YCTaHABIMBATh U MOAJEPKHUBATH KOHTAKTHI,
o0ecreunBaroIre yCIEIHY0 padoTy B KOJJIEKTHBE;
NPUMEHITh OCHOBHBIE METO/IbI U HOPMBI

COIMAaJIbHOI'O B3aI/IMO)ICI\/JICTBI/I${ JJId peain3aliun




CBOEHU PO U B3aMMOJCHCTBUS BHYTPU KOMAaH/IbI
Nmeet npaktuueckuii onbIT: OLEHKH TPeOyeMbIX
[PEXXUMOB pabOThI U PabOTOCIIOCOOHOCTH
DIIEKTPOTEXHUUECKUX KOMITJIEKCOB MPH 3aJaHHBIX
napamMeTpax TEXHOJOTHYECKOro mnpouecca, PaboTsl ¢
METOJIaMHU TTOUCKa, cOopa 1 00paboTKH,
KPUTUYECKOTO aHAJIN3a U CUHTe3a HH(opMaIuu;
paboTHI C METOIMKOM CHCTEMHOTO MOJX0/a JIJIst
[peleHus MoCTaBIeHHBIX 3a7a4, PaboThI ¢
MPOCTEHIIMMH METOJJaMH U ITPHEMaMH COI[HAILHOTO
B3aMMOZIEUCTBHA U pabOTHI B KOMaH e

4. O0béM 1 BUABI YUeOHOIl padoThI

OO6m1ast TpyA0€MKOCTh TUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU paboThI

Pacnpenenenue
Bcero | IO cemecTpam B yacax
Bun yuebHoM paboThI
4acoB Homep cemectpa
5

O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108
AyoumopHvie 3auamusi: 48 48

Jlexuuu (JI) 0 0

[IpakTryeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 48 48
aynuTopHbIX 3aHsaTHi (I13)

Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 53,75 53,75

C IPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHIA 0

[lonroroBka k npakrtuueckomy 3aHsaTvio "IlocnenoBarenbHOCTh 4 4
[IPOrpaMMUPOBAHNS MUKPOKOHTposiepoB AVR"

[TonroToBka k npakTu4eckoMy 3aHsITHIO "8-Mu paspsiiabie RISC- ) )
MUKPOKOHTposuiepsl AVR"

[ToaroroBka Kk mpakTudeckomy 3aHsTHIO "CTpyKTypa NporpamMmmbl 4 4
11 OCHOBHBIE 3JIEMEHTHI si3bIKa CH 1711 MUKPOKOHTPOJLIIEPOB"

[TonroroBka k nmpaktudeckomy 3ansturo "[lepudepuiinsie 4 4
yCTpOKCTBa MUKPOKOHTpoJuiepa ATmega8535"

[ToaroTroBka k npakTu4eckoMy 3aHiITHIO "MHAMKAIMS COCTOSHUS ) 5
CUCTEMBI"

[TonroToBka k nmpakTudeckomy 3aHsaTuio "CrnocoObl co3naHue 4 4
BPEMEHHBIX 3aJepKeK B si3bIke CH 111 MUKPOKOHTPOJIIIEPOB"

[ToaroroBka K NpakTU4YECKOMY 3aHATHIO "SI3bIKH 4 4
[IPOrpaMMUPOBAHUS MUKPOTPOIIECCOPOB U MUKPOKOHTPOJLIIEPOB"

[ToaroroBka k mpakTu4eckomy 3aHiITHIO "COBpEMEHHbBIE ) )
MHUKPOIPOILIECCOPBI 1 MUKPOKOHTPOJLIIEPHI"

ITogroroBka k aud. 3auety 13,75 13.75

[ToaroToBka Kk MPakTUYECKOMY 3aHITHIO "AJTOPUTMBI U 4 4
oTepaTopbl BETBJICHUS si3bika Cu"

[ToaroroBka kK MpakTUYECKOMY 3aHATHIO ""THUIBI JTaHHBIX, 4 4
KOHCTAHTBI U TIE€PEMEHHbIE, OCHOBHBIE oreparus si3bika Cu'"

IToaroroBka K mpakTu4eckomy 3asaTuto "Muaukanms B 4 4




MUKPOIPOIIECCOpPaX U MUKPOKOHTpoOJIIEpax”
[lonroroBka Kk npakTU4ECKOMY 3aHATHIO "MaremMaTnueckue
p y ) )
OCHOBBI IIPUKJIATHOTO POrPAMMHUPOBAHUS"
KoHcynpranyy u npoMeKyTo4Hast aTTeCcTalus 6,25 6,25
By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - mud.3aqer

5. CoaeprkaHue TUCHMILIMHBI

OObeM ayTUTOPHBIX 3aHATUHN 1O BUIaM B
pajigena HanmenoBanune Pa3aciioB JUCHMIIIIMHBI qacax
Bcero JI I13 JIP
1 MaremaTnueckue OCHOBBI IPUKJIAHOTO 4 0 4 0
POTrpaMMUPOBAHMS
5 CoBpeMeHHbIE MUKPOIIPOLIECCOPBI U 12 0 12 0
MUKPOKOHTPOJIEPHI
3 |Bocemupaszpsasabie RISC-mukpokonTpomepst AVR 20 0 20 0
[ IporpamMmMupoBanue Ha s3bike Cu
4 12 0 12 0
MHUKPOKOHTpOIuIepoB AVR
5.1. Jlekuun
He npeayCcMOTPCHBI
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPBI
Ne Ne Kox-
HaumenoBanue nim kpaTkoe coep:kaHue MpakTUYeCKOro 3aHATHS, CEMUHapa BO
3aHATHA|pa3IeNna)
4acoB
MaremaTnyeckiue OCHOBBI TPUKIIAIHOTO TPOrpaMMHUPOBAHUS: IBOMYHAS,
NeCATUYHAS U IIecTalaTepuyHasi CHCTEMbI CUMCIICHUS, IEPEBOJ] YUCTIa U3
NIECSITUYHON CUCTEMBI B IPOU3BOJIbHYIO, IEPEBOJ] YMCIIA U3 IIPOU3BOJILHOM B
NECATUYHYIO, IBOUYHO-AECATHUHbIE cucTeMBL. [IoHITHS TOrHYeCcKOl epeMeHHOM
122 . JOTMYECKON (PYHKIUH, HOHATHE TaOIUIIbI HICTUHHOCTH, IPOCTeHIIe 4
normueckre onepanuu, (GopMbl 3aIMCH JIOTHIECKUI QyHKIMN (MaTeMaTHIECKOe
onucaHue, GyHKLIUOHAIbHAS CXeMa, PEJIeHHO-KOHTAKTHAs! CXeMa), JIOTHYEeCKH
biemenT W, noruueckuii snement WJIN, nornaeckuii anemenT HE, morndaeckmii
hriemeHT "Uckimovaromee MJIN", mpousBonbHas goruueckast GyHKIUS C
VCIIOJIb30BAaHUEM ITPOCTEMIINX ONIEPALIMIA.
3.4 ) CoBpeMeHHbBIE MUKPOIIPOLIECCOPHI U MUKPOKOHTpOIepsl. [IoHsATHE, OCHOBHBIE 4
HJIEMEHTBI, TUIIbI, IIMHbI JaHHBIX, aJIpeca U YIPaBICHHUS.
CrpykTypa MUKpoTmpolieccopa. ApXUTEKTypa MUKpoIpolieccopa. TexHonorus
5-6 2 |M3roTOBIEHUS MHUKpoOIpoLeccopoB. ['apBapackas u [IpuHCTOHCKas apXUTEKTypa. 4
RISC- u CISC-niponieccopsl.
Cucrema komaHa Mukpormnporeccopa. CTpykTypa 1 OCHOBHbBIE 3JIEMEHTBI
7.3 5, |[MHKpOKOHTpOMIEpA. Turnel (yHUBEpCabHbIE, CHICIMATN3UPOBAHHBIE U LIU(POBLIE 4
CUTHAJIbHBIE ITPOLIECCOPHI), Pa3psIIHOCTH (8-, 16-, 32-) 1 pupMbI U3roTOBUTENEH
MukpokoHTpossiepos (Intel, Microchip, Atmel). DSP-nporieccopsbi.
8-mu paspsagubie RISC-mukpoxontposiepsl AVR ¢upmbr Atmel - npumenenue,
CTPYKTYpa, OCHOBHBIE XapaKTEPUCTUKH, 001aCTh MPUMEHEHHUS, KapTa aMsATu
9-10 3 |muxpokoHTposuiepa ATmega 8535. [laMaATh nporpamm - pazmenieHue nporpamMmsl | 4
1 TaHHBIX B namsATU. OnepaTuBHasl IaMATh - pa3MELIEHUE PETUCTPOB 00ILEro
Ha3HAYCHMs, PErMCTPOB BBOJA/BbIBOJIA, CBOOOTHOTO MMPOCTPAHCTBA U CTEKA.
11-12 3 |l[lepudepuiinpie ycTporicTBa MUKpOKOHTposuiepa ATmega8535. Ilpumenenune 4




MOPTOB BBOAA/BBIBOIA, PETHCTP HANPABJICHUS TIEpelauu TaHHBIX, PETHCTP
COCTOSIHMSI, PETUCTP NaHHBIX. [[puMepsl onpeneneHus opToB. 8-MU pa3psiaHbIe
TaliMepbl MUKpOKpoHTposiepa ATmega8535: cTpykrypa TaiiMepa, pesKuMbl
(paboThl, OCHOBHBIE 3JIEMEHTHI TaiiMepa, MOCIe10BaTeIbHOCTh PA0OThI IEMEHTOB
taiimepa. @naru peructpa ynpasnenus traiimepoB TCCRO/TCRR2. Pa6ora 8-mu
pa3psIHBIX TaHMEPOB B PEKUME pacueTa BpEMEHHBIX MHTEpBajioB. Pabora
TaiiMpoB B pexxume LIIVM. IlpepsiBanus 8-Mu paspsiiHbIX TaliMEPOB. AJITOPUTM
[IPOrpaMMBI C IIPEPBIBAHUEM TaliMepa.

13-14

WNHaukanusi COCTOSHUSA cucTeMbl. Turbl nHAnKanuu. CeMuCcerMeHTHBIC
VHIUKATOPBI. YIIPABICHUE CEMUCETMEHTHBIM HHIUKATOPOM OT
MHUKpPOKOHTpoJuiepa. Jnnamuueckast uaaukamnus. [Ipumep nporpammel
IMHAMUYECKOW UHINKALUY TAHHBIX.

15-16

SI3BIKM TPOTPaMMUPOBAHUSI MUKPOITPOLIECCOPOB M MUKPOKOHTPOJIIEPOB. S3BIKH
CPEIIHETO U BBICOKOTO YPOBHSI: IOCTOMHCTBA U HepocTaTku. OCHOBHI s3bika CH.
31k CH 111 MUKPOKOHTPOJUIEPOB Pa3Iu4HbIX GupM. [ToHATHE CUMYISITOPOB U
SMYISITOpoB iporpamm. [Iporpammuoe obecniedenne AVR-Studio.
[locnenoBarenbHOCTH MPOBEPKH Mporpamm. IlporpamMupoBanue
MHKPOKOHTPOJLIEPA.

17-18

[TocnenoBaTenbHOCTh TPOTPAMMHUPOBAHUS MUKPOKOHTpOIIepoB AVR: BBOI 1
peaKTUPOBAaHUs TIPOTpaMMBbI Ha si3bike ImageCraft C it MUKPOKOHTPOJIIIEPOB
AVR: 000510uKka, UICXOAHBIN (aiisl, ucnomaseMbld *. hex daitr mis
MHUKPOKOHTPOJIIEPOB; MOCIIEI0OBATEILHOCTD BBO/IA, KOMITHJISILIMA U KOMITOHOBKH
[pOTpaMMBbI; PUMEP BBOAA MPOCTEHIIEeH MpOrpaMMbl BBO/IA/BBIBOAA.

19

CTpyKTypa mporpaMMbl U OCHOBHBIE 3JIEMEHTHI si3bIka Cu st
MUKPOKOHTPOJIJIEPOB: OCHOBHBIE AJIEMEHTHI IPOTPAMMBbI, TUPEKTHUBBI
npenporeccopa, PyHKINHU, IepeMeHHbIE M KOHCTaHTHI, IIaBHast GyHKIUS main();
MpUMEP CO3IaHMsI MPOTPaMMbl 00paOOTKHU JTUCKPETHOM MH(POpPMAITUK HA TTOPTax
BBOJ1a/BBIBOJIA.

20

Tunbl JAaHHBIX, KOHCTAHTBI 1 ICPEMCHHBIC, OCHOBHBLIC OIICpAllUA A3bIKA Cu: OCJIbIC
1 BEICCTBCHHBIC TUIIbI, 3HAKOBBIC U 0e33HaKOBEBIE THUIIBI; OMPEACTICHUC KOHCTAHT,
MaKpOOIIPECACTICHUA,; ICPEMCHHBIC, TUIILI ICPCMCHHBIX, 001acThb BUIUMOCTHU
IICPEMEHHBIX, JIOKAJIbHBIC U n100aJIbHEIE NEPEMEHHBIC, OCHOBHBIC OIICpallun
si3pIKa CH: YHapHLIC, apI/I(I)MCTI/I‘{eCKI/Ie, nopaspsAAHbIC, JIOTHICCKUC, CPABHCHU,
IIpHUCBaMBAaHUA; IPUOPUTECTHI BBITIOJTHCHUA onepaum‘/'l.

21

AJNTOPUTMBI U OTIEPATOPHI BETBJICHHUS s3bIKa CH: TTOHATHE aJITOPUTMA, THITBI
QJITOPUTMOB, CIIOCOOBI 0TOOPaKEHHsI aJITOPUTMOB; ONIEPATOPHI YIPABIECHUS SI3bIKA
Cu, noHATHE BETBJIECHHUS, onleparopsl BeTBieHus if u switch, nonarue nukia,
HIIEMEHTBHI LIMKJIa, oneparops! 1ukia: for, while u do-while.

22

Crnioco0bl co3iaHne BpeMEHHBIX 3aJiepakKeK B A3bIke CH 11 MUKPOHTPOJLIEPOB:
MCIIOJIB30BaHUE LIUKIIOB, UCIIOJIb30BaHKe TaiimMepoB. [IpepsiBanus TaiMepoB B
s3pike Cu. [Iprmepsl co3nanysi BpeMEHHBIX 3aJEPKEK.

23-24

Wuaukanus B MUKPOIIPOIECCOpax U MUKpOKOHTposuiepax. CriocoOsl BEIBOJA
CUTHAJIOB Ha MHAMKAIMI0. CEMUCErMEHTHBIN NHINKATOP. YIIpaBIeHUS
CEMHUCErMEHTHBIM UHJUKATOPOM C 00IIMM aHOAOM U KatonoM. [Tpumep
[IPOrpaMMbl YIIpaBJIE€HUS UHAUKATOpOoM. [loHATHE AMHAMWYECKON MHINKALUH.
AJITOPUTM YIIPaBJIEHUS TPOTPaAaMMOi ¢ TMHAMHYeCKOU HHAuKaue. CriocoObl
CO37aHus AMHAMUYECKOM MHAUKanuen. [Ipumep mporpaMmel ¢ TMHaAMUYECKOU

WHIUKAIUEH, peaIn30BaHHOM Ha TaliMepe.

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa




Brimonuenune CPC

Cnucoxk nureparypsl (¢ yKa3aHUEM Kon-
[Tonux CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc 4acoB
[To/rOTOBKA K MIPAKTHUECKOMY 3aHSTHIO IYMJL: [Ocu. ., 2], ¢. 107-127; ¢. 147-
"I[TocnenoBarenbHOCTh MPOTPAMMUPOBAHUS 185; [MIICPC, 3], c. 100-120, ¢.298-314; c. 5 4
MHKDOKOHTPOILIEPOB AVR" 39-46; DYM: [MIICPC, 3], c. 100-120,
c.298-314; c. 39-46; I10: [1], [2], [3]
[TYMJ: [dom. muT., 2], c. 60-95; [MIICPC,
[ToaroroBka k mpakrudeckomy 3ansatuto "8- 2], ¢.50-72; [MIICPC, 4], c. 148-200;
Mu paspsabeie RISC-mukpokontpomiepel  ([[MIICPC, 5], I'n. 2: §2.1-2.5, ¢. 50-72; 5 2
AVR" OYMU: [MIICPC, 2], ¢.50-72; [MIICPC,
4], c. 148-200
[ToaroroBka K MPakKTUYECKOMY 3aHITHIO
"CTpyKTypa nporpaMMbl U OCHOBHBIE [TYMJ: [MIICPC, 5], I'n. 6: §6.15, c. 521- 5 4
PIeMEeHTHI A3bika Cu Jist 522; 11O: [1], [2], [3]
MHUKPOKOHTPOJLIIEPOB"
'1"[011r0TOBI<aVK MPaKTHYECKOMY 3aHATHIO TYMJI: [MIICPC, 5], T. 6: §6.7, c. 385-
[Tepudepuiinsie ycTpoiicTBa 402; T10: 1], [21. [3] 5 4
MHUKpOKOHTpoJuiepa ATmega8535" ’ TR
[TonroroBka K IMpakTUYECKOMY 3aHITHIO IIYMIL: [MICPC, 2], ¢.72-111; [MICPC,
"MHauKaust COCTOSIHUS CUCTEMEI" 5], . 4: §4.6, c. 162-172; SYM]L: > 2
[MIICPC, 2], c.72-111.
[ToaroroBka K MpakTUYECKOMY 3aHATHIO TYMIL: [MIICPC, 3], ¢. 100-120, ¢.298-
"CrnocoObl co31aHNe BPEMEHHBIX 3aJIEPKEK 314; [MIICPC, 5, T. 3: 33.8, ¢. 97-105; 5 4
B s13bIke CH JI1 MUKPOKOHTPOJLIIEPOB" OYMIL: [MIICPC, 3], ¢. 100-120, ¢.298-
314; T1O: [1], [2], [3]
Hﬁiﬂiﬂ"ﬁ“iﬁ MPAKTHHECCKOMY SAHATHIO \rry\ 171 [Tom. s, 1], c. 7-21; [MIICPC, 5 A
POTPAMMHPOBAHIA 1151, T 4: §4.10, c. 229-235; TIO: [1], [2], [3]
MUKPOTIPOIIECCOPOB U MUKPOKOHTPOJLIIEPOB
[TYMJ: [OcH. nut., 1], c. 47-49; [MIICPC,
[ToaroroBKa K MPakTUYECKOMY 3aHITHIO i i )
"CoBpeMeHHBIE MUKPOIIPOIIECCOPHI U >J; ¢.9-15, O [1], [2], [3]; 5 2
MHKDOKOHTPOILICPHI" OTe'-IeCTBeHI—.IBIe 1 3apyOe’KHBIE KypHaJIbI IO
nucuurune: [1], [2]
[TYMJ: [OcH. aut., 1], ¢c. 161-171; c. 733-
745; [OcH. nmur., 2], c. 107-209; [OcH. nuT.,
3], c. 39-82; [MIICPC, 5], c. 50-287; I10:
MoproToBKa K d. 3auery [1], [2], [3]; [TpodeccronanbHbie 6a3bl 5 13,75
TaHHBIX U WH(OPMAIIMOHHBIE CTIPAaBOYHbBIE
cuctemsl: [1]; OTedecTBeHHBIC U
3apyOesKHbIe KypHaJbl IO qucHumminHe: [1],
[2]
}:IOIIFOTOBK& K MPAKTHYECKOMY 3aHATHUIO ITYMJI: [Oct. ., 2], c. 569-613: [OcH..
AJITOPUTMBI U ONIEPATOPHI BETBICHUS SI3bIKA 5 4
Cut" muT., 3], c. 74-82
[ToaroroBka K MpakTUYECKOMY 3aHITHIO [TYMJI: [OcH. aut., 2], ¢. 127-147; [OcH..
"Tunbl TaHHBIX, KOHCTAHTHI U TIEPEMEHHBIE, [MHT., 3], ¢. 51-59; [lom. nut., 3], c. 9-43; 5 4
OCHOBHBIE orepaius si3bika Cu'" [10: [1], [2], [3]
[ToaroroBka K MpakTUYECKOMY 3aHITHIO [TYMJI: [MIICPC, 1], ¢.102-158; [MIICPC,
"Maaukamms B MUKPOITPOIIeCCopax 1 5], ¢. 157-180; DYMJI: [MIICPC, 1], ¢.102- 5 4
MUKPOKOHTpoJuiepax" 158; I1O: [1], [2], [3].
[ToaroToBKa K MPaKTUYECKOMY 3aHSITHIO [TYM/: [OcH. nur., 1], I'n. 3: §3.1, c. 161—
"MareMaTu4ecKkie OCHOBBI ITPUKIIATHOTO 171; [MIICPC, 5], I'm. 1: §1.2, c. 15-22; T1O: 5 2

[IPOrpaMMHUPOBAHUS"

[11, [2], [3]




6. @oH/1 OLIEHOYHBIX CPEICTB /1JIf NPOBEAeHHUsI TEKYIIer0 KOHTPOJISA yCIIeBaeMOCTH,

NMPOMEKYTOYHOM aTTeCTalluu

Kontpomns xauecTBa ocBOeHHUsI 00pa30BaTeIbHON IPOrPaMMBbl OCYIIIECTBISIETCS B
cooTBeTcTBHH ¢ [lonoxeHnem 0 OaNTbHO-PEUTUHIOBOM CUCTEME OLIECHUBAHUS PE3YIbTATOB

y4eOHOH AESITEIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabusbie meponpusitus (KM)

Hazsanue
KOHTPOJIBHOTO
MEpOTIPUSITHS

Ne | Ce-
KM|mectp

Bun
KOHTpPOJIS

Bec

Makc.
Oamt

[Topsimox HauncIeHus
0aJoB

Yuu-
THIBA-
erca B [TA

Texyuuii
KOHTPOJIb

Tect 1

0,2

TecTupoBanue 1no
TEME:
«Maremarnueckue
OCHOBBI IPUKJIAAHOTO
[IPOrpaMMHUPOBAHUS»
(xoHTpOMH pazaena 1)
OCYILIECTBIISIETCS IO
OKOHYAaHUU U3yYEHUs
COOTBETCTBYIOIIHUX TEM
Kypca Ha
[MPAKTUYECKOM
3aHATHH.
TectupoBanue
BBITIOTHAETCS KaXkKIbIM
CTYCHTOM
UHAVBUIYaJIbHO Ha
KomIbroTepe. Tect
COCTOMT U3 5
BOIIPOCOB,
[103BOJISIOIIUX OLIEHUTD
3HAHUS CTY/IEHTA 110
n3ydaemout reme. Ha
OTBETHI OTBOAUTCA 15
MuHYT. KonnuecTBo
MOMBITOK 1.
[IpaBUIIBHBIN OTBET Ha
Bompoc — 1 Oa.
HenpaBuibHbBIN OTBET
Ha Borpoc — 0 GasioB.

nudpepeHITpoBaHHbII
3a4eT

Texymni
KOHTPOJIb

Tect 2

0,2

TecTtupoBanue 1o
Teme: «COBpEMEHHBIE
MHKPOITPOLIECCOPHI U
MUKPOKOHTPOJIEPBI»
(KoHTpoOIIb pazaena 2)
OCYILECTBIISIETCS T10
OKOHYAaHUU U3yUYEHUs
COOTBETCTBYIOIIUX TEM
Kypca Ha
[TPAKTUYECKOM
3aHSTHU.
TectupoBanue
BBITIOTHSIETCS KaXKIbIM

CTYJIEHTOM

¢ depeHIIMPOBaHHbBIN
3a4er




MHAVBUYaIbHO Ha
KoMmIibroTepe. Tect
COCTOMT U3 5
BOITPOCOB,
103BOJISAIOIIUX OLIEHUTH
3HAHUS CTY/IEHTA 110
n3yyaeMon reme. Ha
OTBETHI OTBOIUTCS 15
MuHYT. KonnuecTBo
MMONBITOK 1.
[IpaBUIIBHBIN OTBET Ha
Borpoc — 1 Gan.
HenpaBuibHbIN OTBET
Ha Borpoc — 0 GasioB.

Texymnii
KOHTPOJIb

[IpakTnueckoe 3axanue
1 "IIporpammupoBanue
Ha si3bike Cu
MUKPOKOHTPOJIJIEPOB
AVR"

0,2

[IpakTyeckoe 3a1anue
[pEeAHA3HAYCHO ISt
3aKpEIUICHUS] 3HAHUI
Teme "
Bocemupaszpsaasie
RISC-
MHUKPOKOHTPOJLIEPHI
AVR" (pasgen 3 ) u
BBIJIACTCS B
COOTBETCTBUU C
BapUAHTOM M3
METOIUYECKUX
YKa3aHUN 11t
CaMOCTOATEIbHON
pabOTHI CTY/ICHTA.
3ajaHue BKIIOYAeT B
ce0s pa3paboTKy
[POEKTa
(mpeaBapuTeNbHOE
TTOMAIITHee 3a/1aHue),
TEMOHCTPAIIIIO PAOOTHI
[MPOEKTa Ha
KOHTpPOJUIEpE,
odopmIiieHne OTYeTA,
3aIUTY TI0
TEOPETHUECKUM
BOITPOCAM U3 CITHCKA.
[Ipu 3amuTe CTyIeHTy
3a/1aeTCsl HE MEHEe
TpEX BOIIPOCOB.
Kpurepun
BBICTABJICHUS OAJIIOB:
0 6amnos:
[IpeaBapurenbHoe
TOMaIllHee 3a/1aHie HEe
CIEJIAHO.
JleMOHCTpanus 3a1a4u
Ha KOHTPOJIEpE HE
npousBegeHa. OTyer He
cnad. He nan orBet HU
Ha OJIMH BOIIPOC.

1 6asr:

nudpepeHIMpOBaHHBIH]
3a4er




[IpeasapurenbHOE
ToMalllHee 3aJaHue
CIIeJIaHO C OIIMOKaMH,
TPEOYIOIUMH
VCIIPaBJICHUSI.
JleMOHCTpanus 3a1a4u
Ha KOHTPOJUIEpE HE
npousBegeHa. OTuer He
caad. He man oTBeT HU
Ha OJIMH BOIIPOC.

2 Oaiia:
[IpenBapurenbHOE
ToMallrHee 3aaHue
cIeIaHo.
JleMoHCTpanus 3a1a4u
Ha KOHTPOJUIepe He
pousBeneHa. OTuer He
cnad. He maH oTBeT HU
Ha OJIMH BOIPOC.

3 Gajna:
[IpeasapurenbHOE
ToMalllHee 3aJaHue
ClIeIIaHo.
JleMOHCTpanus 3a1a4u
Ha KOHTpOJUIepe
npousBeaeHa. OTuer
cllaH, MPOBEpKa OTYETa
BBLISIBUJIA OIITUOKH,
TpeOyrolue
vucnpasieHus. [lan
oTBeT Ha 1 u3 3
TEOPETHUCCKUX
BOITPOCOB.

4 Gaa:
[IpeaBapurenbHOE
ToMalllHee 3aJaHue
ClIeIIaHo.
JleMOHCTpanus 3a1a4u
Ha KOHTpOJUIepe
npousBeaeHa. Otuer
cllaH, MPOBEpKa OTYETa
HE BBISIBUJIA OIIHOOK.
Jlan otBeT Ha 2 U3 3
TEOPETHUCCKUX
BOITPOCOB.

5 0aoB:
[IpeaBapurenbHOE
ToMalllHee 3aJaHue
ClIeIIaHo.
JlemMOHCTpanus 3a1a4u
Ha KOHTpOJUIepe
npousBeaeHa. Otuer
cllaH, MPOBEpKa OTYETa
HE BBISIBUJIA OIIHOOK.
Jlan otBeT Ha 3 u3 3
TEOPETHUCCKUX




BOIIPOCOB.

Texyuuii
KOHTPOJIb

[IpakTnyeckoe 3aganue
2 "Peanuzanms
MIPOTPaMMHBIX

3a/IepKEK Ha
MHKpPOKOHTpoJuiepax"

0,2

[IpakTUueckoe 3a1anue
MpeIHA3HAYCHO TSI
3aKperIeHUs] 3HaHUM
TEME
"BocbmupazpsanHbie
RISC-
MUKPOKOHTPOJLIEPHI
AVR" (paznen 3 ) u
BBIJACTCS B
COOTBETCTBUH C
BAPUAHTOM M3
METOINYCCKHIX
YKa3aHUM 15
CaMOCTOSTEIBHON
paboTHI CTY/ICHTA.
3a1aHyEe BKIIIOYAET B
ce0st pa3paboTKy
MMPOEKTa
(mpeaBapuTENBbHOE
TOMaIllHee 3a/IaHHE),
TTEMOHCTPAIIHIO Pa0OTHI
MPOEKTa Ha
KOHTpOJUIEpE,
odopMIIeHHE OTUETA,
3aIIUTY 10
TEOPETHUECKUM
BOITPOCAM U3 CIIHCKA.
[Ipu 3amure CTyneHTy
3aJ]acTCA HE MEHEE
TPEX BOIIPOCOB.
Kpurepun
BLICTABJICHHS 0OaJIJIOB:
0 0aIoB:
[IpenBapurenbHOE
ToMaIlrHee 3aJaHue He
CIeIaHo.
JleMoHCTpanus 3a1a4u
Ha KOHTPOJUIEpe He
npousBegeHa. OTyeT He
cnad. He nmaH orBeT HU
Ha OJIMH BOIPOC.

1 6amr:
[IpeaBapurenbHOe
ToMallrHee 3aJaHue
CIEJIaHO C OIIMOKAMH,
TpeOyroImuMu
WCIIPaBJICHUSI.
JleMOHCTpanus 3a1a4u
Ha KOHTPOJIEpE HE
npousBezeHa. OTyer He
caad. He man oTBeT HU
Ha OJIMH BOIIPOC.

2 Oamna:
[IpenBapurenbHOE
ToMaIrHee 3aJaHue

nudpepeHITpoOBaHHbII
3a4eT




CIEJIaHO.
JleMOHCTpanus 3a1a4u
Ha KOHTPOJUIEpE HE
npousBezeHa. OTuer He
cnaH. He nan orBer HU
Ha OJIMH BOIIPOC.

3 Oamna:
[IpenBapurenbHOE
TOMAIllHEE 3a/I1aHKe
C/ICJTaHO.
JlemMoHCTpanus 3a1a4u
Ha KOHTPOJUIEpe
pousseneHa. Otuer
claH, MPOBEpPKa OTYeTa
BBISIBUJIA OIIHOKH,
Tpedyromye
vcrpasieHus. Jlan
oTBeT Ha 1 u3 3
TEOPETHUECKUX
BOITPOCOB.

4 Oanna:
[IpenBapurenbHOE
TOMAIllHEE 3a/I1aHKe
CIICJTaHO.
JlemMoHCTpanus 3a1a4u
Ha KOHTPOJUIEpe
npousBeaeHa. OTuer
claH, MPOBEpPKa OTYeTa
HE BBISBHJIA OIIHOOK.
Jlan orBeT Ha 2 U3 3
TEOPETHUECKUX
BOITPOCOB.

5 6amos:
[IpenBapurenbHOE
TOMAIllHEE 3a/1aHKe
CIICJTaHO.
JlemMoHCTpanus 3a1a4u
Ha KOHTPOJUIEpe
pousseneHa. Otuer
claH, MPOBEpPKa OTYeTa
HE BBISBHJIA OIIHOOK.
Jlan orBet Ha 3 U3 3
TEOPETHUECKUX
BOITPOCOB.

Texymni
KOHTPOJIb

[TpakTrueckoe 3aganue
3 "Vmpasnenue
CEMHUCErMEHTHBIM
WHJUKAaTOPOM OT
MHKPOKOHTpoJuiepa"

0,2

[IpakTyeckoe 3a1anue
[pEeAHA3HAYCHO ISt
3aKpEIUICHUS] 3HAHUN
TEME
"[IporpamMmmupoBanue
Ha si3bike Cu
MHUKPOKOHTPOJIJIEPOB
AVR" (paznen4 ) u
BBIZIACTCS B
COOTBETCTBUU C
BApHAHTOM M3
METOANYECKUX

Qg epeHIIMPOBaHHBIN
3ager




YKa3aHUM 15
CaMOCTOSATEIbHOMN
paboTHI CTY/ICHTA.
3aganye BKIKOYAECT B
ce0st pa3paboTKy
MpOeKTa
(npeaBapuTeNbHOE
TOMaIllHee 3a/1aHHE),
TIEMOHCTpPAIHIO PaOOTHI
MpOEKTa Ha
KOHTpOJUIEpE,
odopMIIeHHE OTUETA,
3aIUTY 10
TEOPETUUECKUM
BOITPOCAM U3 CIIHCKA.
[Ipu 3anuTe CTyIeHTY
3a/1aeTCsl HE MEHEee
TpeX BOIPOCOB.
Kpurepun
BBICTABIICHUS 0aJIIOB:
0 Ganynos:
[IpenBapurenbHOE
TOMalllHEee 3a/1aHKie HE
CIeNaHo.
JlemMoHCTpanus 3a1a4u
Ha KOHTPOJUIEpE HE
pousBeneHa. OTuer He
cnad. He maH oTBeT HU
Ha OJIMH BOIPOC.

1 Gamn:
[IpeasapurenbHOE
JTOMAIIIHEe 3a/laHue
CIIeJIaHO C OIIMOKaMH,
TPEOYIOIUMH
VCIIPaBJICHUSI.
JleMOHCTpanus 3a1a4u
Ha KOHTPOJUIEpE HE
npousBezeHa. OTuer He
cnad. He nan orBet HU
Ha OMH BOIIPOC.

2 Oanna:
[IpenBapurenbHOE
TOMAIllHEEe 3a/1aHKe
CeNaHo.
JleMoHCTpanus 3a1a4u
Ha KOHTPOJUIEpE HE
pousBeneHa. OTuer He
cnad. He maH oTBeT HU
Ha OJIMH BOIPOC.

3 Oamna:
[IpeaBapurenbHOE
JTOMAIIIHEe 3a/laHue
CIEJIaHO.
JleMOHCTpanus 3a1a4u
Ha KOHTpOJUIepe
npousBeaeHa. OTuer




cllaH, MPOBEpKa OTYETa
BBLISIBUJIA OIITUOKH,
TpeOyrorue
vucnpasieHus. [lan
oTBeT Ha 1 u3 3
TEOPETHUCCKUX
BOITPOCOB.

4 Gaa:
[IpeasapurenbHOE
ToMalllHee 3aJaHue
ClIeIIaHo.
JlemMOHCTpanus 3a1a4u
Ha KOHTpOJUIepe
npousBeaeHa. OTuer
cllaH, MPOBEpKa OTYETa
HE BBIIBUJIA OIIHOOK.
Jlan otBeT Ha 2 U3 3
TEOPETHUCCKUX
BOITPOCOB.

5 0aoB:
[IpeasapurenbHOE
ToMalllHee 3aJaHue
ClIeIIaHo.
JleMOHCTpanus 3a1a4u
Ha KOHTpOJUIepe
npousBeaeHa. OTuer
cllaH, MPOBEpKa OTYETa
HE BBISIBUJIA OIIHMOOK.
Jlan otBeT Ha 3 u3 3
TEOPETHUCCKUX
BOITPOCOB.

[Tpome-
KYTOYHAs
arTecTanus

JluddepeHnmpoBaHHEIH]
3aueT

3ayeT NpoOBOAUTCS B
nucbMeHHoU popme. B
OuIeT BXOIUT 3
TEOPETHUECKUX
Borpoca u 1 3amgaga. Ha
pereHue ounera
naetcs 1 gac. [lopsimok
Ha4KMCIICHNUs 0aJlIOB:

0 GannoB: 3a7a4ya He
peurena. He nan otBer
HU Ha OJIMH U3
TEOPETHUECKUX
BOITPOCOB.

1 Gamn: 3aymaua He
peleHa. /laH oTBeT Ha
1 u3 3 TeopeTUYECKUX
BOITPOCOB.

2 Oayuta: 3ajada He
peleHa. /laH oTBeT Ha
2 U3 3 TEOPETUYECKUX
BOITPOCOB.

3 Oasa: 3agaya He
pelieHa. /laH oTBeT Ha
3 U3 3 TEOPETHYECKUX

¢ hepeHIMPOBAHHBIT
3aueT

BOIpocoB. Miu: 3a1aya




[pelIeHa, He JIaH OTBET
HU Ha OJIMH U3
TEOPETUICCKUX
BOIIPOCOB.

4 6anna: 3agaya
pelieHa. JlaH oTBeT Ha
2 13 3 TEOPETUUYECKHUX
BOIIPOCOB.

5 6aos: 3agaua
pelieHa. JlaH oTBeT Ha
3 u3 3 TeOpPETHUECKUX
BOIIPOCOB.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bua npomexxyTouHOR
arTecTaluu

[Ipouenypa nposenenus

Kpurepun
OLICHUBAHUs

nuddepeHIpoBaHHbII
3a4eT

OrneHka 3a IPOMEXKYTOUHYIO aTTECTAIMIO PACCUUTHIBACTCS 110
pEeUTHHTY 00ydarolerocs o JucuIinHe R Ha ocHOBe
peiiTuHra no TekyuemMy KoHTpoito Rrek o ¢popmyse:
Rua=Rrek, rne Rrex=0,2 KM1+0,2 KM2+0,2 KM3+0,2
KM4+0,2 KMS5 paccunThIBaeTCs Ha OCHOBE 0alIOB,
HaOpaHHBIX 00YUYAIOIIUMCS IO PE3yJbTaTaM TeKYIIEeTo

0 TUCITUTUIMHE pacCUUThIBaeTCs 1mo ¢popmyne: Ri=0,6
Rtek+0,4 Rma, rioe Rma — pedTHHT 32 IPpOMEKYTOUHYIO
arrectanuto. [llkana nepeBona peTHHra B OLIEHKY:
«O1mmanoy - Rk = 85...100%; «Xopomio» - Rk =75...84%; «
VYnosnerBoputenbHo» - Rk = 60...74%; «
HeynosnersoputensHo» - Rk = 0...59%.

KOHTPOJISI ¢ Y4eTOM BecoBbIX KoddduimentoB. Ho ctynent (B coorBeTcTBHM
BIIpaBE YJIy4IIUTh CBOW PE3YJbTAT NP MOMOIIM ciaud ¢ om. 2.5, 2.6
IPOMEKYTOYHOM aTTECTALUH, TOTa peUTHHT oOydaromierocs [[lomoxeHust

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

PesynbraTsl 00yueHus

Ne KM

YK-1

3HaeT: YCTpONCTBO, CTPYKTYpPY U OCHOBHBIE XapaKTEPUCTUKU U BO3MOKHOCTHU
COBPEMEHHBIX MUKPOIIPOLECCOPOB U MUKPOKOHTPOJIJIEPOB PA3JIMYHOIO THIIA,
Pa3JIMYHOrO UCIIOJIHEHUS ¥ BO3MOKHOCTH UX IPOTrPaMMHUPOBAHUS,
MPUHILIUIINATIBHBIE CXEMBI pean3aliy U 001acTi IPUMEHEHNE
MHUKPOITPOLIECCOPOB U MUKPOKOHTPOJIEPOB.

YK-1

'YMmeeT: BBIMONHATE MOUCK, 00paboTKy M aHAIN3 WHPOPMALIUH 110 COBPEMEHHBIM
MUKPOIIPOLIECCOPaM, MUKPOKOHTPOJIEPAM, UX XapaKTEPUCTHKAM U
aApXUTEKTYpE, IPOrPaMMHOMY 00€CIIEUEHHIO JUIsl pEIIEHHs] KOHKPETHBIX 3a]1a4
[IPOEKTUPOBAHUSA IPOCTEUIINX IEKTPOMEXAHUYECKUX CUCTEM; BBIIIOJIHATH BBOJ
TAaHHBIX B IMUCKPETHOM (hopMe B MUKPOKOHTPOJLIEPHI U MUKPOTIPOLIECCOPHI,
XPaHUTh U 00pabaThIBaTh UX, @ TAKXKE BBIIOIHSITH BBIBOJ MH(MOPMALIUH IS
yIpaBJICHUS IPOCTEHIINMU OOBEKTAaMH PETYINPOBAHMS U MHIUKAIHH.

YK-1

Hmeet npaktuueckuii onbIT: [lorcka, XxpaneHust 1 00pabOTKU JAHHBIX 110
COBPEMEHHBIM MUKPOKOHTPOJIEPAM M MUKPOMPOIIECCOpaM, UCIIONIb3Ys
porpaMMHOE 0OecIieueHIe Ha sI3bIKE BBICOKOTO YPOBHSI; CIIOCOOHOCTHIO
MpeICTaBIATh HH(pOpMaLKio B TpeOyeMoil popme (TUCKPETHOM, IUPOTHO-

UMITYJICHOM) JUIs yTIPaBJIEHHsSI TPOCTEHITUMH 00bEKTaMU




[1K-1

3HaeT: MaTemMaTHyeCKre OCHOBBI HH(POPMATUKU: CUCTEMBI CUUCIICHUS, (POPMBI
3aIMCH JTAHHBIX (IIEJBIX U BEIIECTBEHHBIX, CO 3HAKOM U 0€3 HEro) B
MEPCOHATHPHOM KOMIBIOTEPE, aNreOpy JTOTUKU, €€ OCHOBHBIC OTIEPAIlUU H + +
3aKOHBI, IPUHITAI JICUCTBHUS, CXEMBI UCTIOJTHEHHUS, XapaKTEPUCTHKU B 00IaCTH
MPUMEHEHUS MUKPOIIPOIIECCOPOB U MUKPOKOHTPOJLIEPOB.

[1K-1

Ymeet: Vicnonb30BaTh MaTeMaTHYECKUE OCHOBBI MH()OPMATHUKHU, HCIIONB30BATh
MHUKPOITPOLIECCOPBI 1 MUKPOKOHTPOJIIEPHI JJIsI pEHIEHUS IPOCTEUIINX 3a/]1a4 + +
yIpaBJIEHUS JIEKTPOMEXaHNUECKUMHU 00bEKTaMH U MHJIMKAIIEH UX COCTOSIHUSI.

[1K-1

VMeeT nmpakTU4yeckuii ombIT: Perienus 3aqad aHanu3a padoThl TPOCTEHIITIX
CXEM MUKPOMPOLIECCOPHON U MUKPOKOHTPOJUIEPHOW TEXHUKHU, MOJICIIMPOBAHUS
YCTPOMCTB MUKPOIIPOLIECCOPHOU TEXHUKU ISl PEIIEHUSI KOHKPETHBIX 3a1a4
YITPABJICHUS MPOCTEUIINMHU HIEKTPOMEXaHUIECKUMH O0bEKTaMHU.

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

I[IPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

ITeyaTHas yuyeOHO-MeTOMUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa:

1. Taumenbaym, D. Apxurekrypa kommbrorepa [Tekct] mep. ¢ anri. 3.
Tanenbaym, T. OctuH. - 6-¢ uzn. - CII6. u np.: [Tutep, 2014. - 811 c. un.

2. Crpayctpyn, b. A3bik nporpammupoBanusa Cu ++ [Tekcer] b.
Crpayctpyn ; nep. ¢ aur. M. I. [Turonkuna, B. A. Saunkoro. - M.: Panno u cBs3b,
1991. - 348 c.

3. bepesun, b. 1. Hauanensiii kypc C u C++. - M.: IMAJIOI-MUODU,
2001. - 288 c.

6) OononHumMenbHaAs IUMmepamypa:

1.  xamca, K. Yunmcs nporpamMmmupoBars Ha si3bike C++ [Teker] nep. ¢
anry. C. I1. Komens. - 3-e uzn., crep. - M.: Mup, 2001. - 320 c.

2. Kopsees, B. B. CoBpeMeHHbIE MUKPOTIIPOIIECCOPHI. - 2-€ U3, - M.:
Homumxk, 2000. - 315 c. w.

3.  Mwunnar, I Camoyuutens C++ [Teker] I. [lunar; nep. ¢ anm. A.
XKnanoga. - 3-e uzn., nepepad. u nom. - CI16.: BXB-Ilerepoypr, 2005. - 683 c. 1 otx.
JUCKeTa

8) omeyecmeenHbvle U 3apyOedicHble HCYPHALL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:

1. IIporpammupoBanue Hayd. KypH. Poc. akaz. Hayk, OTa-Hue
UH(OPMATUKH, BBIYUCI. TEXHUKUA U aBTOMAaTU3alKi, MOCK. TOC. YH-T )KypHall. - M.:
Hayxka, 1990-2016

2.  MexaTpoHuKa, aBTOMaTU3alMsl, YIIPABICHUE TEOPET. U PUKJIAJ. Hay4.-
TexH. )KypH. N31-Bo "MammHoctpoenue" xypnai. - M., 2002-

2) Memoouueckue YKazanus 0isi Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:

1.  Esctudees, A. B. Mukpokortpomiepsl AVR cemeiicte Tiny u Mega
¢upmbr ATMEL A. B. EBctudees. - 2-e u3a., crep. - M.: lonska-XXI, 2005. - 558
c.

2. Mopron, 1. Muxkpokonrpomiepsl AVR Bgoga. kypce: Ilep. ¢ ann. 1.
Mopron. - M.: logska-21, 2006. - 270 c.




3.

benos, E.B. Camoyuurensb pa3paboTynka yCTpOMCTB Ha

mukpokontpoiiepax AVR. - CII6.: Hayka u Texnuka, 2008. - 544 c.

4.

Tpamnept, B. AVR-RISC MukpokoHTposepsl: ApXUTEKTypa,

anmaparHble pecypchl, CUCTEMa KOMaH]I, MPOrpaMMHUpOBaHuUE, MpUMEHEeHHE B.
Tpamnepr; Ilep. ¢ mem. B. I1. Penano u ap. - Kues: MK-IIpecc, 2006. - 459 c.

5.

bapanos, B. H. [Ipumenenne mukpokoHTposiepoB AVR: cxemsl,

anroputmsl, nporpammel B. H. bapanos. - 2-e uzn., ucnp. - M.: Jlogska-21, 2006. -

287, [1] c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

I.

Esctudees, A. B. Mukpokontpomiepsl AVR cemeiicts Tiny u Mega

¢bupmsl ATMEL A. B. EBctudees. - 2-e uzz., crep. - M.: logska-XXI, 2005. - 558

C.
2.

Moprtosn, /1. Mukpoxkoutposiepsl AVR Bpoa. kypce: Ilep. ¢ anr. /.

MoptoH. - M.: lonska-21, 2006. - 270 c.

3.

benos, E.B. Camoyuutens pa3paboTunka yCTpOUCTB Ha

mukpokontpoiepax AVR. - CII6.: Hayka u Texnuka, 2008. - 544 c.

4,

Tpamnept, B. AVR-RISC mukpokoHTposiepsl: ApXUTEKTYpa,

anmnaparHble pecypcehbl, CUCTEMAa KOMaH/l, IPOrpaMMHUpPOBaHUE, IPUMEHEHHE B.
Tpammnepr; Ilep. ¢ Hem. B. I1. Penano u ap. - Kues: MK-IIpecc, 2006. - 459 c.

5.

bapanos, B. H. [Ipumenenne MukpokoHTposuiepoB AVR: cxemsl,

anroputmsl, nporpammel B. H. bapanos. - 2-e uzn., ucnp. - M.: Jlogska-21, 2006. -

287, [1] c.

JJIeKTPOHHAs Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
Bun
Ne pecypca B bubnuorpaduyeckoe onrcanue
JTUTEPATYPHI .
AIIEKTPOHHOU opme

Meronuyeckue ONEeKTPOHHO- bapanos, B.H. IIpumenenne mukpoxkontposiepos AVR:
1 mocooust st OnbImoTeuHas CXEMBI, aJITOPUTMBI, TIPOTPAMMBI. [ DICKTPOHHBIN

CaMOCTOSITEIbHOU cucremMa pecypc] — Dnektpon. gan. — M. : IMK Ilpecc, 2010.

paboOTHI CTYIEHTA n3narenbcTBa Jlanp |— 288 c. http://e.lanbook.com/book/60980

MeTtoanueckue DNEKTPOHHO- Esctudeen, A.B. Mukpokortposuiepst AVR cemeiicTs
) nocoous s OoubmuoTeyHast Tiny u Mega ¢upmbt ATMEL. [OnekrpoHHbIi pecypc]

CaMOCTOSITEIILHOU cucTeMa — OnexTpoH. 1aH. — M. : Jlomdka-XXI, 2010. — 558 c.

paboThI CTy/IeHTa n3narenbcTBa Jlanp |http://e.lanbook.com/book/40990

Mertoauueckue DNEeKTPOHHO- Moprton, JI. MukpokonTposiepsl AVR. BBoaHbli Kypc.
3 mocooust st OonboTeyHas [DneKTpoHHBIN pecypc| — DNEeKTpoH. AaH. — M. :

CaMOCTOATEILHON cucreMa Jonska-XXI, 2010. — 271 c.

paboThI CTyeHTa n3narenbeTBa Jlanp |http://e.lanbook.com/book/40950

MeTonuyeckue DNEKTPOHHO- benos, A.B. Camoyuurens pa3paboTdrka yCTPOUCTB Ha
4 MocoOus st OnbIMoTeuHas MHUKpOKOHTpoJuiepax AVR. [DnekTpoHHbIi pecypc] —

CaMOCTOSITEIbHOU cucremMa OnektpoH. nan. — CII6. : Hayka u Texnuka, 2008. —

paboTHI CTy/IEHTA

M31aTCJIbCTBA Jlanp

544 c. http://e.lanbook.com/book/35894

[lepedeHb UCTIONB3YEMOIO TPOrPAMMHOTO OOECIICUEHMS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)
3. Atmel-AVRStudio(6eccpouno)




[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

No OcHOBHOE 000pY/IOBaHUE, CTEHIbI, MAKETHI, KOMITBIOTEPHASI TEXHUKA,
Bun 3anstuii N I_l NpeAyCTAaHOBJICHHOE IPOTPAMMHOE 00eCIIeueHUE, UCTIONIb3YeMOE TSI
al pa3IMYHBIX BUJOB 3aHATUN

[paktuyeckue 264 JTABOPATOPHbIN CTEH]I "ITPOI' PAMMIPYEMBIE
3ansaTus u cemunapsl (1) [MUKPOKOHTPOJUIEPBI" (ATMega)




