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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

LenssMu ocBOoeHUsT y4eOHOM AUCUUIUIMHBI (MOAYIIst) «MHKpPOIPOLIECCOPHBIE YCTPOHUCTBA
cucteM ynpasieaus» (MYCY) sBisitores:
-[I0/IFOTOBKA CIIELMAIUCTa B 00JIACTH Pa3pabOTKHU annapaTHbIX U IPOrPaMMHBIX CPE/ICTB CUCTEM
yIpasieHus Ha 6a3e MUKpOKOHTposuiepoB (MK) u mporpaMMupyeMbIX JIOTHYECKUX
uHTerpaibHbiX cxeM (ITJIMC);
- (hopMupoOBaHKE HABBIKOB pa3pabOTKH MPOrPaMMHOI0 00ECIIEYEHUsI COBPEMEHHBIX CHCTEM
AaBTOMATHYECKOTO yIpaByeHus u coopa aanubx Ha 6aze MK u ITUINC.

OcHoBHOH 3aauel U3y4eHNs y4eOHOW JUCHMILIMHBI « MHUKPOIPOLIECCOPHBIE YCTPONUCTBA
CHCTEM YIPABICHUS» sIBIIAETCS (POpMUpPOBaHHUE y 00yYaIOLIErocs KOMIETEHIMN )11 TPOEKTHO-
KOHCTPYKTOPCKOH I€ATEIbHOCTH.

JucuurmHa npeHasHadeHa Uil NOJIy4eHUS 3HAHUM JUIS PEIICHUs CIEAYOIINX
npodecCHOHATIBHBIX 33]a4 (B COOTBETCTBUU C BUJAMHU J€SITEIbHOCTH):
IIpOEKTHO-KOHCTPYKTOPCKAs J€ATEIbHOCTD:

- cOOp M aHaJIM3 UCXOAHBIX JAHHBIX JJIS pacyeTa U IPOEKTUPOBAHUS YCTPOUCTB U CUCTEM
aBTOMATH3ALMK U yIIPaBJICHMUS,

- pacyeT U MPOEKTUPOBAHUE OT/IEIBHBIX OJOKOB M YCTPOHCTB CUCTEM aBTOMATH3AIUH U
YIIPABJICHUS B COOTBETCTBUU C TEXHUYECKUM 3aJIaHUEM;

- pa3paboTKa MPOEKTHOM U pabouel JOKyMEHTaluH, 0pOpMIIEHHE OTYETOB 110 3aKOHYEHHBIM
IPOEKTHO-KOHCTPYKTOPCKUM paboTam;

- KOHTPOJIb COOTBETCTBHS Pa3pabaThIBAEMbIX MPOEKTOB U TEXHUYECKOHN TOKYMEHTALUU
CTaHJapTaM, TEXHUYECKHUM YCIOBHUSAM U IPYITMM HOPMATHUBHBIM JTOKYMEHTAM.

2. MecTto y4yeOHoi nucuuniiuabl B crpykrype OII BO

VYyeOnas aucuunianHa "MUKpOINpoLeccopHble YCTPOICTBA CUCTEM yIIpaBICHUS"
oTHocUTCS K 00Ky 1 "ucuuminael (MOaynn)" ¥ BXOJUT B €r0 BApUAaTUBHYIO YacTb.

3. [lnanupyembie pe3yJabTaThl 00y4YeHU MO TUCHUILINHE (MO1YJ/II0), COOTHECEHHBIE C
IUIAHUPYEMBbIMHU Pe3y/IbTATAMH OCBOCHHS 00pa30BaTeIbHOI NPOrpPaMMBbl

[Ipouiecc n3yueHus: AUCIUILTUHBI HATIPABJICH HA (OPMUPOBAHUE CIIEAYIOIINX
KOMIIETEHIINN:

ITKP-2 CrniocobeH pa3zpabaTbiBaTh MPOEKTHYIO JOKYMEHTAIIUIO B COOTBETCTBUHU C
MMEIOLUMUCS CTaHJapTaMU U TEXHUYECKUMHU YCIOBUSMU
ITKP-3 CrniocobeH Mpou3BOJUTH PACUETHI U IPOSKTUPOBAHUE OTAEIBHBIX OJIOKOB,

KOMIIOHCHT H yCTpOfICTB CHUCTEM aBTOMATU3alllU U YIIPABJIICHUA U BI)I6I/IpaTB
CTaHAApPTHBIC CPCACTBA aBTOMATUKH, PIBMCpI/ITCHLHOﬁ U BBIYHUCIUTEIIHLHOMN
TEXHUKU JIA MPOCKTUPOBAHUA CUCTEM aBTOMATU3allU U YIIPABJIICHHUA B
COOTBCTCTBHH C TCXHHUYCCKHM 3aJaHHECM

[TKC-2 Crnioco0eH BBIABIIATH BOBMOKHOCTH U MTOTPEOHOCTH MPUITOKEHHS
IIPOrpaMMHBIX U aIlIApaTHBIX CPEACTB aBTOMATU3ALMU U YIIPABJICHUS B
CHUCTEMAaX aBTOMATHYECKOTO YIPABJICHUs HA TPAHCIIOPTE




4. O01mast TpPyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
9 3auerHbix eauHuIl (324 ak. 4.).
5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpenonaBanue qUCHUIUTMHBL «MUKPOIIPOLECCOPHBIE YCTPOMCTBA CUCTEM YIIPABICHUS
ocylecTBisieTcs B hopMe JieKuil 1 1a00paTOpHbIX paboT.JIekiuu npoBoasiTcs B
TPaIUIIMOHHOHN KJIACCHO-YPOYHOI OpraHU3alMOHHON (popme, 10 TUITY yrpaBIeHUS
MIO3HABATENIbHOU JesATeabHOCThIO Ha 100 % SBIAOTCS TpaJAULIMOHHBIMU KJIACCUYECKHU-
JEKIIMOHHBIMH (OOBSICHUTENBHO-WILTIOCTpaTHBHBIC). [ [pakTnyeckue 3aHATHS 1 J1abOpaTOpHbIE
paboThI OpraHU30BaHbI C UCIOIB30BAHUEM TEXHOJIOTUH pa3BuBaromiero ooyuenus. Kypc
71a00paTOPHBIX PabOT MPOBOAMUTCS C UCIOIB30BAHUEM MHTEPAKTUBHBIX (UAJIOTOBbIX)
TEXHOJIOTHH, B TOM YHCIIE SJIEKTPOHHBIN MPAKTUKYM (pereHre MpoOIeMHbBIX TOCTaBICHHBIX
3ajjay C MOMOILBIO COBPEMEHHOM BBIYNCIUTEIbHOW TEXHUKHU U UCCIIEIOBAaHHE MOJIeIIEH ),
TEXHOJIOTUI, OCHOBaHHBIX Ha KOJJIEKTUBHBIX ClIoco0ax 00y4eHHUs, a TAKKe UCIOJIb30BaHUEM
KOMITBIOTEPHOH TecTHpYroIei cucteMbl. CaMoCcTosTeNIbHAS paboTa CTYJICHTa OPraHN30BaHa C
UCIIOJIb30BAaHUEM TPATULIMOHHBIX BUIOB PaOOThl U MHTEPAKTUBHBIX TexHOOrui. K
TpaJMLIMOHHBIM BUJaM pabOThl OTHOCATCS OTpabOTKa JIEKIIMOHHOTO MaTepralia i oTpadoTKa
OTJENBHBIX TE€M 10 Y4eOHBIM TocOoOusIM. K HHTEpaKTHBHBIM (JHAIOTOBBIM) TEXHOJIOTHIM
OTHOCHUTBCS OTPAOOTKA OTAEIBHBIX TEM I10 3JEKTPOHHBIM IOCOOUSM, TOATOTOBKA K
IIPOMEKYTOUHBIM KOHTPOJISIM B MHTEPAKTUBHOM PEXUME, NHTEPAKTUBHBIE KOHCYJIbTALIUH B
pEeKUME PeaTbHOI0 BPEMEHH 110 CIIELHATIbHBIM pa3/ieslaM U TEXHOJIOTUSIM, OCHOBaHHBIM Ha
KOJIJIEKTHBHBIX CIIOCO0aX CaMOCTOSTEIbHON paboThl CTYAEHTOB.OLIeHKA MOJIy4eHHBIX 3HaHUM,
YMEHMH U HaBBIKOB OCHOBaHa Ha MOJ1yJIbHO-PEUTHHIOBOM TeXHOJIOTUU. Beck Kypc pa3our Ha 16
pa3zesoB, NPeACTaBIAIONUX COOOM JIOTNYECKH 3aBEPIICHHbIN 00bEM yueOHON HHpOpMaLUH.
@OH/IbI OLIECHOYHBIX CPEACTB OCBOCHHBIX KOMIIETEHIMI BKIOYAOT KaK BOIPOCHI
TEOPETUUECKOI0 XapaKTepa JiIsl OLEHKH 3HAHUN, TaK U 3a/1aHUs IPAKTUYECKOI0 COJIEpKaHus
(pemeHre KOHKPETHBIX 3a/1a4, pa3paboTKa CXeM MUKPOIIPOLECCOPHBIX YCTPOMUCTB, aJITOPUTMOB
U acceMOJIepHBIX IPOrpaMM) JUIsl OLIEHKY YMEHUN U HaBBIKOB. TeopeTruueckue 3HaHUs
MPOBEPSIOTCS MyTEM IPUMEHEHHUS TAaKUX OPTaHU3alUOHHBIX POPM, KaK UHAUBHUIyaJIbHbIE U
IPYMIIOBBIE OMPOCHI, pEIIEHUE TECTOB C UCIOIb30BAHUEM KOMITBIOTEPOB MIIM Ha OYMasKHBIX
HOCUTEJISX. .

6. Conep:kanue THCHUILUINHBI (MOAYJIsI), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aejam)

PA3JIE] 1
CTPYKTypBI MII cucteM aBTOMAaTHYECKOTO YIIpaBJICHUA U KOHTPOJIA

Tema: Apxurextypa MK
Hasznauenue, o6nacts npumeHeHus 1 ocooenHoctd MII ycTpoiicTB cucteM ynpaBieHHUs.
ConeprkaHue M 3aJ1a4d Kypca.

Tema: Ha3znauenue, o0nacth npuMeHeHus: 1 ocooeHHocTd MK ycTpoiCTB cucTeM yrpaBiieHusl.
[TpousBogutensHocTh MK npu ncnosib30Bannu kKoHBerepa. OcHoBHbIe Bl MK 1 nx
CpaBHUTENbHBIE XapakTepucTuku. [IpuHuumne Beioopa MK.

[TpyHIMIIBI CTPYKTYPUPOBAHUS: TOTOJIOTHUECKUN, GYHKIIMOHAIBHBINA, BpeMEeHHOMN. Buibl
CTPYKTYp: LEHTPAJIM30BAHHBIC, PACIIPEACIICHHBIE, HEPAPXUYECKUE.

PA3JIEJ 2
MuxkponporeccopHble KOMITIEKTBI U UX 0cOOeHHOCTH. ApxuTtekTypa MII ycrpoiicTpoiicTs

Tewma: CISC—apxurexrypa, RISC—apxutekrypa
MukpomnporieccopHbIe KOMIUIEKTHI U X ocobeHHocTH. Apxutektypa MII ycrpoiict [TpuHImms



BbIOOpa MII cpexacts.

Tema: LleHTpanbHblid IpoEeccop.
I'enepaTop TakTOBBIX UMITYJbCOB. CUCTEMHBIN KOHTpoJLIep. [[puHIUIIBI conpsykeHus: yCTpOHCTB
MII cuctem. [Tamste MII ycrporicTs.

PA3JIET 3
HapanneanLIﬁ BBOJ-BBIBOJ JUCKPECTHBIX CUT'HAJIOB

Tema: AnnapaTHHe cpeacTBa Iyl BBOAAa JUCKPETHBIX CUT'HAJIOB.
AHHapaTHBIe cpeacTBa. BBIBOI[ JAUCKPCTHBIX CUTHAJIOB.

Tema: Ctaruueckas u JUHaAMHUYCCKasad MHAWKAaIMs. BBIBOI[ JAUCKPCTHBIX CUTHAJIOB.
CraTtudeckas u JUHaAMHWYECKas MHAWKaIuA. BBO,I[ JUCKPETHBIX CUTHAJIOB.

Tema: Cxemsbl MOAKIIOYCHHA JUCKPCTHBIX JaTYUKOB.
OCOOCHHOCTH KOHTPOJISI KOHTAKTHBIX JaTYMKOB. ATITapaTHbIC U MPOTrPaMMHBIE CPEJICTBA
3aIIUTHI OT Ipebesra.

Tema: CxeMbl MOAKIIIOYCHUA AUCKPCTHLIX JaTYUKOB.
I/IHIH/IBI/II[yaJH)HI)IG 3aaaHus, TCCTUPOBAHUC, yCTHBIfI orpocC

PA3/IE 4
OpFaHI/I?;aIlI/I?I BBOJIA-BbIBO/JIAa AHAJIOT'OBBIX CUTHAJIOB

Tema: LHAII u AL, npumensiemsie B MII ycTpoiicTBax cucTeM yrpaBJieHUs.

Tema: AJIFOpI/ITMI)I " IporpaMmbl BBOJJa-BbIBOJAd AHAJIOTOBBIX CUTHAJIOB.
AJ'IFOpI/ITMBI H IIporpaMmMbl BBOAA-BbIBOJId AHAJIOI'OBBIX CUI'HAJIOB.

PA3JIET 5
OpFaHI/BaHI/IS{ BBOJIa-BbIBOJAA UMITYJILCHBIX CUT'HAJIOB

Tewma: [IpeoOpazoBareny UMITYJILCHBIX CUTHAJIOB.
[TpeoOpa3zoBareny UMITYJIbCHBIX CUTHAIIOB.

Tema: YHuBepcanpHbII IPOrpaMMHUPYEMBII TaliMep.
YHUBEpCAIBHBIN IPOrPAMMUPYEMBIN TailiMeD.

Tema: AJ'[FOpI/ITMBI " IporpaMMbl BBOJIa-BbIBOAA UMITYJIbCHBIX CUTHAJIOB.

PA3JIEJI 6
Opranu3anus nocieaoBareabHOro ooMeHna nHpopmaiueit B pacnpenenennbix MII cucremax

Tema: YHuBepcaibHbIil acuHXpoHHBINA TpueMmonepenatunk UART.
YHUBEPCATBHBINA CUHXPOHHO-ACUHXPOHHBIN TPUEMONIEPEIaTUUK.

Tema: ®opmar nepenaun JaHHBIX ¢ Ucnoib30BaHueM uHTepderica UART
Haznauenue, cTpykTypa, peKumMbl paboThI.

Tema: PaboTa B aCHHXpOHHOM pEKUME
AJNTOPUTMEBI B porpaMMbl 0OMeHa MaccuBaMu nH(opmaruu MIT ycTpoicTs.

Tema: PaboTa B aCHHXpOHHOM pEKHUME
NHnuBuayanbpHBIC 3a/1aHKS, TECTUPOBAHUE, YCTHBIA OMIPOC



PA3JIEJL 7
[IpepriBanus MK

Tema: HaznaueHune BHEIHUX NIpepbIBaHU. MHOIrOypOBHEBasl CUCTEMA IPUOPUTETHBIX
npepbiBanuii. Tabnuia BeKTopoB npepbiBanuii. Buemnue npepsiBanus MK tuna ATmega8535.
Paspemenne 06pabOTKH BHEIIHUX MTPEPHIBAHUIA.

TpeGoBanus K YCTPOHCTBAM COMPSIKEHUS MO TIOMEXO0YCTOMYUBOCTH M OTKA30yCTONYUBOCTH.
DKpaHHpPOBaHUE, ONTPOHHBIEC U TPaHC(HOPMATOPHBIE Pa3BA3KH.

HuddepennrpoBaHHbIi 3a4eT

PA3AEIT 9
CucreMsl ynpapieHus: Ha 0a3e MUKpPOIPOIIECCOPHON CUCTEMBI

Tema: CTpyKTypa MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABIICHUS

Haznauenwue, o6nacts npumenenus u ocooennoctu MK u IIJIMC yctpoiicT cuctem
ynpasnenus. Cojepkanue 1 3a1a4u Kypca. ['apBapjckas apXuTeKTypa, IpOU3BOAUTEILHOCTD
MK npu ucnons3zoBanuu kouseiiepa. OcHoBHbIe BUbl MK 1 UX cpaBHUTENbHBIE
xapaktepucTuku. [Ipuniuns! Beioopa MK.

PA3JIEJI 10
MukponporeccopHasi CHCTEMa yIpaBJICHHsI IArOBBIM JIBUTATEIIEM M PEKUMBI PaOOTHI
3JIEKTPOIPUBOIA

Tema: MukponporeccopHasi CHCTEMa YIPABICHHS [IIATOBOTO JIBUTATEINS U PEKUMBI pabOTHI
3JEKTPONPUBOJA

RISC-apxurexrypa. SAnpo MK. Oprannzanust maMsaTé MporpaMM U MaMsITH JaHHBIX,
HHEeproHe3aBUCcUMas MaMATh. Peructpsl obmiero Ha3HaueHust. CYETYMK KOMaH/ U BBIITOJIHEHHE
nporpammel. Tunel komaua. [lepecbuiku nannbix. Ilepexona. Pexxumbl padotst MK.
TaxkTupoBaHue, peKUMbI HOHMKEHHOTO NoTpednenus u copoc. IlpepbiBanus. Tabnuibl
BEKTOPOB IIpepbIBaHUs. BHEIIHNE peppIBaHUs.

PA3JIEJ 11
HUcnomHuTEIbHBIE MEXAHU3MBI HA 6336 QJICTPOIIPHUBOJAa IMOCTOAHHOT'O TOKa

Tema: Cuctemsl HUPOTHO-UMITYIHCHBIN TIPpe00pa30oBaTeNb-ABUTaTeNb OCTOSHHOTO TOKA
[Topter A, B, C, D. YpaBieHue BX0/1aMU/BbIXOAaMH U KOHTPOJIb cocTosiHUA. [Iporpammuo
JIOCTYIIHBIE PETUCTPBI JAHHBIX, HAIIPaBJIEHUs Nepeaaun, cocTosaHus. CTpYKTypHas cxema
pa3psnoB noprta. Pesxxumbl BBOJIa ¥ BEIBO/IA. AJTbTepHATUBHBIC (DYHKIIMH TOPTOB.
[TporpamMmmupoBanue pabOThI C MOPTAMH.

Tema: MukponponeccopHble CUCTEMBI C ITUPOTHO-UMITYJILCHBIM CIIOCOOOM YIpPaBIEHUSI.
[Tpumep accemOiiepHOil MporpaMmMbl BBOJ1A/BBIBOJIA TUCKPETHBIX CUTHAI0B. OcOOEHHOCTH BBOJA
CUTHAJIOB KOHTAKTHBIX JJATYHUKOB.

PA3JAEJ 12
Cnoco6s1 ynpasnenns: [ITNUTT-AI1T

Tema: CuMMETpHUYHOE U HECUMETPUYHOE yIIpaBlieHUE Ha 6a3e MUKPOKOHTposuiepa Atmega8535
Cxema BKJIIOYEHHS] CEMUCETMEHTHBIX MHAUKATOpoB. [IporpamMmmuas peanuzanusa. Cxema
aIropuT™Ma KOJAUpOoBaHMs cUMBOJIOB. Cxema anroputma unamudeckoi naaukanuu. CTpykTypa
KUJKOKPUCTAININYECKOT0 UHIUKaTopa. Pexxumbl paboTel. HazHauenune BbIBOAOB. Pexumbl
paboThI U 3anUcH HHPOPMALIUH.

Cxema anroputma ynpasnenus. [Ipumep nporpammst aiis MK tuna ATmega8535.



Tema: CuMMETpHYHOE U HECUMETPUYHOE yIIpaBlieHUE Ha 6a3e MUKPOKOHTposuiepa Atmega8535
3amura 1ab0paTopHbIX paboT, TECTUPOBAHUE, YCTHBIN OIIPOC

PA3JIETT 13
MHKpOHpOHCCCOpHBIC CHUCTCEMBI YIIPABJIICHUS 3aMKHYTBIMHU CUCTEMaMU

Tema: MuUKpOIIpOLIECCOPHBIE CUCTEMBI YIIPABJICHUS 3AMKHYTBIMU CUCTEMAMHU

HazHauyeHue BHEIIHUX NpepbIBaHU. MHOTOypOBHEBaAsi CHCTEMA IIPUOPUTETHBIX IPEPBIBAHUN.
Tabnuua BekTopoB npepbiBanmii. Buemnue npepeianus MK tuna ATmega8535. Pa3sperienne
00pabOTKM BHEIIHUX IPEpbIBAaHUN. Y CII0BUS reHepaluu npepbiBanuu. daru npepeiBaHuil.
IIpepsiBanus OT TaliMepoB cueTuuKOB. [Ipenaennurenu TaiMepoB-CUETUNKOB U YIIPABICHUE UMU.
VYnpapiieHHuEe TAKTOBBIM CUTHAJIOM.

Tema: Cuctembl TupuCTOpHBII IpeoOpa3oBaTeIb-ABUTATENb TOCTOSHHOTO TOKA

Pexumbl paboThl 8-OMTHBIX U 16-OMTHBIX TaiiMepOB-CUETYMKOB. PeKMMBI CyMMUPYIOIIETO
cuerdrka, copoca npu coBnaneHnu. Buasr LIIMM. BrictponeiictByronmii LLIWM, LIINM ¢
TouHO ¢a3zoii, IIUM c Tounol dazoit u yactoroil. CTOpoxkeBoit TaiiMep.

PA3JIEJT 14
PaSOMKHYTLIC CHUCTCMBbI, MUKPOIIPOLECCOPHLIC CUCTEMbI YIIPABJICHUS

Tema: Tunosas CTpyKTypa CUCTEMBI aBTOMaTUYECKOTO peryInpoBanus. Tunosas cTpykrypa
MIICY ymnpaBisieMbIM BBIITPSIMUTEIEM
®ynkuuronuposanue Moyt ALIL Ctpykrypnas cxema moaysst ALIL.

Tema: [loctpoenue u peanuszanus nporpammuoil MIICY ynpasisieMbIM BBIIPSIMHUTEIEM
Pexumbl paboThl mpeoOpazoBarens. 3amyck npeoOpa3oBaHusl B PSKUMaX OJHHOYHOTO U
HENpepbIBHOTO NpeodpazoBanus. Pe3ynbTar mpeoOpa3oBaHus.

Tema: TunoBas cTpykTypa nporpammuoro odecrneuenust MIICY ynpapiisieMbIM BBIIPSIMHUTENIEM
CrpyKTypa U Ha3HAYEHHUE aHAJIOIOBOT'0 KOMIIapaTopa.

PA3JIEJT 15
HpeI[CTaBJ'IeHI/IC rapMOHHUYCCKOI'0 CUI'HaJla

Tema: MukpornpoueccopHas peajin3anus HEIPEPIBHBIX CUTHAJIOB
[TocnenoBarenbHblil nepudepuiinelii uaTepdeiic SPI.

PA3JIEJT 16
[Tporpammupyemslie orndyeckue uHTerpanbubie cxemsl (IIJIMC)

Tema: Knaccuduxarus IIJIUC. [TporpaMmmupyemMble JTOTHYECKHE MATPHIIbI
ITpocteie BUC nporpammupyemoit toruku. CioxHbIe IpOrpaMMUPYEMBIE JTOTMUYECKHE
YCTpOMCTBA.

Tema: CrnoxHsle Iporpammupyemsle jorudeckue ycrpoiicrsa (CPLD). BHyTtpennee ycTpoiicTBo
CPLD. Pazpabotka uugpossix ycrpoiicts Ha CPLD
OnepaTHBHO NporpaMMUpyeMble Joruueckue Matpuisl — FPGA.

DK3aMeH



