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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

LenssMu ocBOeHUsT y4eOHOM AUCUUIUIMHBI (MOAYIIst) «MHKpPOIPOLIECCOPHBIE YCTPOUCTBA
cucreM ynpasieaus» (MYCYVY) sBistitores:
-[I0/IFOTOBKA CIIELMAIUCTa B 00JIACTH Pa3pabOTKH aNapaTHbIX U IPOrPAMMHBIX CPEJICTB CUCTEM
yrpasieHus Ha 6a3e MUKpOKOHTpouiepoB (MK) u mporpaMMupyeMbIX JIOTHYECKUX
uHTerpanbHbix cxeM (ITJIMC);
- (hopMupoOBaHHE HABBIKOB pa3pabOTKH MPOrPaMMHOI0 00ECIIEYEHUSI COBPEMEHHBIX CHCTEM
AaBTOMATHYECKOTO yIpaByieHus u coopa ganHbeix Ha 6a3e MK u ITUINC.

OcHoBHOH 3aauel U3y4eHUs y4eOHON JUCHMILIMHBI « MHUKPOIPOLIECCOPHBIE YCTPONUCTBA
CHCTEM YIPABICHUS» sBIIsAETCS (HOpMUPOBaHHE y 00YyYaIOLIErocss KOMIIETEHIIMH JJ1s1 IPOEKTHO-
KOHCTPYKTOPCKOH I€ATEIbHOCTH.

JucuurmHa npeHasHadeHa Uil NOJIy4eHU 3HAHUM JUIS PELICHUs CIEAYOIINX
npodecCHOHATBHBIX 33]a4 (B COOTBETCTBUU C BUJJAMHU JE€SITEIbHOCTH):
IIpOEKTHO-KOHCTPYKTOPCKAs J€ATEIbHOCTD:

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

- pacyeT U MPOEKTUPOBAHUE OT/IEIBbHBIX OJOKOB M YCTPOHCTB CUCTEM aBTOMATH3AIMH U
YIIPABJICHUS B COOTBETCTBUU C TEXHUYECKUM 33JIaHUEM;

- pa3paboTKa MPOEKTHOM U pabouell JOKyMeHTaluu, 0hOpMIIEHHE OTYETOB 10 3aKOHYEHHBIM
IPOEKTHO-KOHCTPYKTOPCKUM paboTam;

- KOHTPOJIb COOTBETCTBHS Pa3pabaThIBAEMbIX MPOEKTOB U TEXHUYECKOHN TOKYMEHTALUU
CTaHJapTaM, TEXHUYECKHUM YCJIOBHUSAM U IPYIMM HOPMATHUBHBIM JTOKYMEHTAM.

2. MecTto y4eOHoi nucuunaiuabl B crpykrype OII BO

VYyeOnas aucuunianHa "MUKpOINpoLecCOpHbIe YCTPOICTBA CUCTEM yIIpaBiICHUS"
oTHocUTCs K 610Ky 1 "AucuumimHel (MOaysn)" M BXOAUT B €70 BApUATHBHYIO YaCTh.

3. [lnanupyembie pe3yJabTaThl 00y4YeHUs MO JUCHUILINHE (MO1YJ/II0), COOTHECEHHBIE C
IUIAHUPYEMBbIMHU Pe3yJIbTATAMH OCBOCHHMS 00pa30BaTeIbHOI MPOrpaMMBbl

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

ITKP-2 CrniocobeH pa3zpabaThiBaTh MPOEKTHYIO JOKYMEHTALIUMIO B COOTBETCTBHH C
MMEIOIUMHUCS CTAaHJapTaMU U TEXHUYECKUMHU YCIOBUSIMU
[TKP-3 CrniocobeH npou3BOJUTH PACUETHI U MPOSKTUPOBAHUE OTAEIBHBIX OJIOKOB,

KOMIIOHCHT H yCTpOﬁCTB CHUCTEM aBTOMAaTU3allUX U YIIPABJIICHUSA U BI)I6I/IpaTI)
CTaHAApTHBIC CPCACTBA aBTOMATUKH, HSMCPHTCHBHOﬁ U BBIYUCIUTEIHHOMN
TEXHUKU JJIA MMPOCKTUPOBAHUA CUCTEM aBTOMATU3aIllUU U YIIPABJICHHUA B
COOTBCTCTBHUHU C TCXHHUYCCKHUM 3aJaHHCM

[TKC-2 Crnioco0eH BBIABIIATH BOBMOKHOCTH U MTOTPEOHOCTH MPUITOKEHUS
IIPOrpaMMHBIX U aIlllapaTHBIX CPEACTB aBTOMATU3aLUU U YIIPABJICHUS B
CUCTEMAX aBTOMATHYECKOT O YIPABICHUs HA TPAHCIIOPTE

4. O01mast TpyaA0eMKOCTh JUCHUIIJIMHBI COCTABJIsIET
9 3auerHbIx eauHUI] (324 ak. u.).

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH




IIpenonaBanue MMCHUIUIMHBI «MUKPOIPOLECCOPHBIE YCTPOMCTBA CUCTEM YIIPABIICHUS
ocylecTBIseTCs B (hopMe JieKLuit 1 1a00opaTOpHbIX paboT.JIekiuu npoBoasTCs B
TPaIUIIMOHHOHN KJIACCHO-YPOYHOI OpraHu3aliMoOHHON (opMme, 10 TUITY yrIpaBIeHUS
MIO3HABATENIBHON JesATeabHOCThIO Ha 100 % SABIAOTCS TpaJIULIMOHHBIMU KJIACCUYECKHU-
JEKIIMOHHBIMU (OOBSCHUTENIBHO-UILTIOCTpaTHBHBIE ). [IpakTHyeckue 3aHATHS U 1ab0OpaToOpHbIe
paboThI OpraHU30BaHbI C UCIOIB30BAHUEM TEXHOJIOTUH pa3BuBaromiero ooyuenus. Kypc
71a00paTOPHBIX PabOT MPOBOAUTCS C UCIOIB30BAHUEM MHTEPAKTUBHBIX (JHAJIOIOBBIX)
TEXHOJIOTHH, B TOM YHCIIE JIEKTPOHHBIN MPAKTUKYM (pelieHre MpoOIeMHbIX TOCTaBIEHHBIX
3a/1a4 C TOMOIIbIO COBPEMEHHOU BBIYMCIMTEIILHON TEXHUKU U UCCIIEI0BAHUE MOJIENIEH );
TEXHOJIOTUI, OCHOBaHHBIX Ha KOJJIEKTUBHBIX Crloco0ax 00y4eHHUs, a TAaKKe UCIOJIb30BaHUEM
KOMIIBIOTEPHOH TeCTUpYIoIel cuctembl.CaMocTosTENbHAs padoTa CTYAEHTa OpraH1u30BaHa ¢
UCIIOJIb30BAaHUEM TPAJUIMOHHBIX BUIOB PaOOThl U MHTEPAKTUBHBIX TexHOIOrui. K
TPaJULIMOHHBIM BHJIaM pabOThI OTHOCATCS OTpabOTKa JEKIIMOHHOIO MaTepuaia u oTpaboTka
OTJENBHBIX TEM 10 Y4eOHBIM TocOoOusIM. K HHTEpaKTHBHBIM (JHaIOTOBBIM) TEXHOJIOTHIM
OTHOCHUTBCS OTPAOOTKA OTAEIBHBIX TEM I10 3JEKTPOHHBIM IOCOOUSM, TOATOTOBKA K
IIPOMEKYTOUYHBIM KOHTPOJISIM B HHTEPAKTUBHOM PEKUME, MHTEPAKTUBHBIE KOHCYJIBTALIMU B
peXuMe pealbHOr0 BpPEMEHH 110 CIIEHUAIBHBIM Pa3AeiiaM U TEXHOJIOIMSAM, OCHOBAHHBIM Ha
KOJIJIEKTHBHBIX CIIOCO0aX CaMOCTOSITENIbHON paboThl CTYAEHTOB.OLIeHKa MOJIyYeHHBIX 3HaHUM,
YMEHUH 1 HaBBIKOB OCHOBaHA Ha MOJYJIbHO-PEUTHHTOBOW TeXHOJIOTHH. Bech Kype pa3out Ha 16
pa3ziesnoB, NPeACTaBIAIONX COOOH JIOTNYECKH 3aBEPIICHHbIN 00bEM yueOHON HHpOpMaLUH.
@DOH/IbI OLICHOYHBIX CPEACTB OCBOCHHBIX KOMIIETEHIIUI BKIFOYAIOT KaK BOIPOCHI
TEOPETHYECKOr0 XapakTepa sl OLEHKU 3HaHUW, TaK U 3a1aHKs] IPAKTUYECKOTO COEpKaHUS
(perieHre KOHKPETHBIX 3a/1a4, pa3paboTKa cXeM MUKPOIIPOLECCOPHBIX YCTPOMUCTB, aJIrTOPUTMOB
U acceMOJIEpHBIX IPOrpaMM) JUIsl OLEHKU YMEHUN U HaBBIKOB. TeopeTruueckue 3HaHUs
MPOBEPSIOTCS MyTEM IPUMEHEHHUS TaKUX OPraHU3alMOHHBIX POPM, KaK UHAUBHUIyaJIbHbIE U
IPYMIIOBBIE OMPOCHI, PEIIEHUE TECTOB C UCMOIb30BAHUEM KOMITBIOTEPOB MIIM Ha OYMasKHBIX
HOCHUTEJISIX. .

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

PA3JIE] 1
CTPYKTprI MII cuctem aBTOMAaTHYECKOT'O YIIPpaBJICHUA U KOHTPOJIA

Tema: Apxurexktypa MK
Hasznauenwue, o6nacts npumMeHeHus 1 ocooenHoctd MIT ycTpoiicTB crcteM ynpaBieHuUs.
Coneprkanue U 3a7a4u Kypca.

Tema: Ha3znauenue, o6nacts npuMeHeHus 1 ocooeHHocTd MK ycTpoiCTB cucTeM ynpaBiieHus.
[TpousBogutensHocTh MK npu ncnosib30BaHuM KoHBeepa. OcHoBHBIE BUABI MK 1 nx
CpaBHUTENbHBIE XapakTepucTuku. [IpuHuumner Beioopa MK.

[TpyHIMIIBI CTPYKTYPUPOBAHUS: TOMOJIOTHUECKUN, GYHKIIMOHAIBHBINA, BpeMEeHHOM. Bubl
CTPYKTYp: UEHTPAIIM30BAHHBIC, PACIIPEACIICHHBIE, HEPAPXUYECKUE.

PA3JIEJI 2
MuxkponporeccopHble KOMITIEKTBI U UX 0COOeHHOCTH. ApxuTekTypa MII ycrpoiicTpoiicTs

Tewma: CISC—apxurextypa, RISC—apxurtekrypa
MukponporeccopHble KOMITIEKTHI U UX 0coOeHHOCTH. ApxuTtekTypa MII ycrpoiict [IpuHuumme!
BbIOOpa MII cpencts.

Tema: LleHTpanbHbIi poLEeccop.
I'enepaTop TakTOBBIX UMITYJIbCOB. CHCTEMHBIN KOHTpOsuiep. [[pUHITUIIBI CONPSIKEHUS] YCTPONCTB
MII cucrem. Ilamsars MII yerpoiicTs.



PA3JIEN 3
HapanneanLIﬁ BBO/JI-BBIBOJ JUCKPECTHBIX CUT'HAJIOB

Tema: AnnapaTHHe cpeacTBa Iyl BBOAAa JUCKPETHBIX CUT'HAJIOB.
AHHapaTHBIe cpeacTBa. BI)IBOI[ JUCKPETHBIX CUTHAJIOB.

Tema: Ctatuueckas u JUHaAMHUYCCKasaA MHAWKAIWs. BBIBOIL AUCKPCTHBIX CUTHAJIOB.
CraTtudeckas u JUHaAMHWYECKas WHANKaI KA. BBO,I[ JUCKPETHBIX CUTHAJIOB.

Tema: Cxemsbl MOAKIIOYCHHA JUCKPCTHBIX JaTYUKOB.
OCOOCHHOCTH KOHTPOJISI KOHTAKTHBIX JIATYMKOB. ATIapaTHbIC M MPOTPAMMHBIE CPEJICTBA 3alUThHI
oT Jipebesra.

Tema: CxeMbl MOAKIIIOYCHUA AUCKPCTHLIX JaTYUKOB.
I/IHIH/IBI/II[yaJH)HI)IG 3aaaHus, TCCTUPOBAHUC, yCTHI)If/'I OIIpoC

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

Tema: LHAII u AL, npumensiembie B MII ycTpoiicTBax cucTeM ynpaBieHUsI.

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

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

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

Tema: YHuBepcanpHbIN NPOrpaMMHUPYEMBIM TaliMeD.
YHUBEpCAIBHBIN IPOrPAMMUPYEMBIN TaiiMeD.

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

PA3JIEJI 6
Opranuzanus nocieaoBarenbHOro ooMeHa nHpopmaiueit B pacnpenenennbix MIT cucremax

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

Tema: @opmar nepenadyu JaHHBIX ¢ Ucnoib30BaHueM uHTepderica UART
Haznauenue, cTpyKkTypa, peKuMbl pabOThI.

Tema: PaboTa B aCHHXpOHHOM pEKHUME
AJNTOPUTMEBI B TIpOrpaMMbl 0OMeHa MaccuBaMu nH(popmaruu MIT ycTporcTs.

Tema: PaGoTa B aCHHXpOHHOM PEKUME
NunuBuayanpHbIC 3a/1aHMs, TECTUPOBAHUE, YCTHBIA OMIPOC

PA3JIEJL 7
[IpepriBanuss MK

Tema: HaznaueHue BHENIHUX NIpepbIBaHU. MHOIrOypOBHEBasI CUCTEMA IPUOPUTETHBIX
npepbiBanuii. Tabnuia BeKTOpoB npepreiBanuii. Buemnue npepsiBanus MK tuna ATmega8535.



Paspemennie 00pabOTKM BHEIIHUX MTPEPHIBAHUIA.
TpeboBaHus K yCTPONCTBAM COMPSKEHHS TI0 IIOMEXO0YCTOMYMBOCTH M OTKa30yCTONYMBOCTH.
DKpaHHpPOBaHUE, ONTPOHHBIEC U TPaHC(HOPMATOPHBIE Pa3BA3KH.

HuddepennmpoBaHHbIi 3a4eT

PA3AEIT 9
CucreMsl ynpapieHusi Ha 0a3e MUKPOIPOIIECCOPHON CUCTEMBbI

Tema: CTpyKTypa MUKPOIIPOIIECCOPHBIX CUCTEM YIIPaBICHUS

Hasnauenwue, o6macte npumenenust u ocooernoctd MK u ITIJIMC ycTpoiicTB cuctem
ynpasieHus. CojepkaHue 1 3a1a4u Kypca. ['apBap/ckas apXuTeKTypa, IpOU3BOAUTEILHOCTD
MK npu ucnons3oBanun koHseiepa. OcHoBHbIC BUAbI MK 1 X CpaBHUTEIbHbIC
xapaktepucTuku. [Ipuniuns! Beioopa MK.

PA3JIEJI 10
MukponpolieccopHas cuCTEMa YIPaBJIE€HUS IarOBbIM ABUTATENIEM U PEKUMBI paOOTHI
3JIEKTPOIPUBOIA

Tema: MukporpoiieccopHasi CUCTEMa YIPABIICHUS IIarOBOTO ABUTATENS U PEXKUMBI PaOOTHI
3JEKTPONPUBOJA

RISC-apxurexrypa. Anpo MK. Opranuzanust mnaMaTé mporpaMM U MaMsITH JaHHBIX,
SHEeproHe3aBUCcHMas NaMsATh. Peructpel oOmiero HazHaueHust. CYETYMK KOMaH/ U BBIITOJIHEHHUE
nporpammel. Tunel komana. [lepecbuiku nannbix. Ilepexona. Pesxxumbl padotst MK.
TaxkTupoBaHue, peKUMBbl HOHMKEHHOTO NoTpedienus u copoc. IlpepbiBanus. Tabnuiel BEKTOPOB
IIpepbIBaHKs. BHenIHue npepeIBaHus.

PA3JIEJ 11
HcnomHuTEILHBIE MEXAHU3MBI HA 62136 SJICTPOIIPHUBOAAa IMOCTOAHHOTO TOKa

Tema: CucteMbl IIMPOTHO-UMITYJIBCHBIH Mpe100pa3oBaTelb-ABUraTeb MOCTOSHHOIO TOKA
[Topter A, B, C, D. YnpaBneHnue BXoJJaMu/BbIX0AaMU U KOHTPOJIb cocTosiHus. [IporpamMmmuo
JIOCTYIIHBIE PETUCTPBI JaHHBIX, HAIIPaBJICHUs Ilepeiadn, cocTossHuA. CTpyKTypHas cxema
pa3psaoB nopra. PexxuMbl BBo/1a U BbIBOJA. AJIbTEpPHATUBHbIE (PYHKIIMU MTOPTOB.
[TporpammupoBanue pabOThI ¢ OPTAMHU.

Tema: MukponponeccopHble CUCTEMBI C ITUPOTHO-UMITYJILCHBIM CIIOCOOOM YIPaBIEHUS.
[Tpumep accemOiiepHOil MporpaMMbl BBOJ1a/BbIBOJIA JUCKPETHBIX CUTHAI0B. OcOOEHHOCTH BBOJA
CUTHAJIOB KOHTAKTHBIX JJATYUKOB.

PA3JAEJ 12
Cnoco6s1 ynpasnenns [ITNUTT-AIIT

Tema: CuMMETpHUHOE U HECUMETPUUHOE yIIpaBlieHUE Ha 6a3e MUKPOKOHTposuiepa Atmega8535
Cxema BKIIIOYEHUSI CEMHUCETMEHTHBIX HHAUKATOpOB. IIporpammuas peanm3zanus. Cxema
aIropuT™Ma KOJAUpOoBaHMs cUMBOJIOB. Cxema anroputma /lunamudeckoi nHaukanuu. CTpykrypa
KHUJIKOKPUCTAINIMYECKOT0 NHANKaTopa. PesxxumMbl paboTel. HazHaueHue BbIBOAOB. Pexumbl
paboThI U 3anTUcH HHPOPMALIUH.

Cxema anroputMma ynpasiienus. [Ipumep nporpammel 1ius MK tuna ATmega8535.

Tema: CuMMETpHUYHOE U HECUMETPUYHOE yIIpaBlieHUE Ha 0a3e MUKPOKOHTposuiepa Atmega8535
3amura 1a00paTOPHBIX padOT, TECTUPOBAHUE, YCTHHIN OMPOC

PA3JIEJI 13
MuxkpornpoliieccopHble CUCTEMBI YIIPaBICHHUS 3aMKHYTBIMU CUCTEMaMHU



Tema: MuKponponeccopHble CUCTEMBI YIIPABJIEHUS 3aMKHYTBIMH CUCTEMaMH

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

Tema: Cuctembl TupucTOpHBIN peoOpazoBaTeb-IBUTATENb TOCTOSTHHOTO TOKa

PexxumMbl paboThl 8-OMTHBIX M 16-OMTHBIX TAMMEPOB-CYETIMKOB. PEXKUMBI CYMMHPYIOIIETO
cdeTurka, copoca npu coBnaneHuu. Buasl IIIMM. BrictponeiictByrommii IWM, INM ¢
touHo (azoii, [LIMM c Tounoit ¢azoit u yacroroit. CTOpoKEBOI TaiimMep.

PA3JIEJT 14
PaSOMKHYTBIC CUCTEMbI, MUKPOIIPOUCCCOPHBIC CUCTCMbI YIIPABJIICHUA

Tema: Tunosas CTpyKTypa CUCTEMBI aBTOMaTUYECKOTO PeTyJIMpoBaHus. Tunosas cTpykrypa
MIICY ymnpaBisieMbIM BBITPSIMUTEIEM
®yukuuronuposanue Moyt AL Ctpykrypnas cxema moaysst ALILL

Tewma: [loctpoenue u peanuzanus nporpammuoil MIICY ynpasisieMbIM BBIIPSIMUTENIEM
Pexumbl paboThl mpeoOpazoBares. 3amyck mpeoOpa3oBaHusl B PSKUMAaX OJHHOYHOTO U
HENpPEepBIBHOTO ITpeoOpazoBanus. Pe3ynpraT mpeoOpa3zoBaHusl.

Tema: TunoBas cTpykTypa nporpammuoro odecrneuenust MIICY ynpapiisieMbIM BBIIPSAMHUTEIEM
CrpyKTypa U Ha3HAYEHUE aHAJIOTOBOT'0 KOMIIapaTopa.

PA3JIEJT 15
HpeI[CTaBJ'ICHI/Ie rapMOHHUYCCKOI'0 CUT'HaJIa

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

PA3JIEJT 16
[Tporpammupyemslie orndyeckue uHTerpanbubie cxemsl (IIJINMC)

Tema: Knaccuduxarus IIJIUC. [TporpaMMupyeMble JOTHYECKHE MATPHUIIbI
ITpocteie BUC nporpammupyemoit toruku. CloxHble IPOrpaMMHUPYEMBbIE JIOTHUECKHE
YCTpOICTBA.

Tema: CrnoxHsle IporpamMmmupyemsle jorudeckue ycrpoiicrsa (CPLD). BHyTpennee ycTpoiicTBo
CPLD. Pazpabotka uugpossix ycrpoiicts Ha CPLD
OnepaTHBHO NporpaMMUpyeMsble Joruueckue Matpuisl — FPGA.

DK3aMeH



