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1. Ilepeyenb MIaHUpPYeMbIX Pe3yabTATOB O00y4YeHHMS IO JUCUMILIMHE,
COOTHECCHHBIX ¢ HHAUKATOPAMH I0CTHKEHUS KOMIIETEHIU

KOM]’[eTel—[[[I/lﬂ Couepmaﬂﬂe KOMIIETECHIUHN I/IH}II/IKaTOp Coz[epma}me HHAUKATOpAa
"pOEKTVIpyET NPOrpaMMHO-TexHn4yeckoe
NK-10.3 obecneuenune ABTOMaTU3MPOBaHHbIX
CnocobeH NpoeKTMpoBaTh “ cheTem
pa3pabaTtbiBaTb MpOrpaMMHbie U Wcnonb3yer TUnossie peueHus,
MK-10 annapaTHsie KOMIIOHEHTH MK-10.5 6ubnuoTekM  NporpaMmMHbLIX  MOAyneid,
AdBTOMAaTU3UPOBAHHbIX CUCTEM wabnokbl W_Knaccu o6vekTos
PaspabaTbiBaeT KOMMOHEHTbI
NK-10.6 nporpamMMHO-TexHU4yeckoro obecneuyenus
ABTOMATU3UPOBAHHBIX CUCTEM
2. MecTo TUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl
JMCLMNUHDI (NpaKkTUKK) , BuluucnutenbHas TexHuka, WHhopmaTmka,
npeauecTByllye N3y4eHuo OnepaunoHHble cucTeMbl, Ou3uKa, InNeKTPOHMKa,
AVNCLUNNNHDI, pesynbTaTsl | 2EKTPOTEXHUKE
ocBOoe€HUA KOTOPbIX HGOﬁXOAMMH
ans 0CBOEHMUS JNaHHOWN
AVNCLMUNINHDI .
AncumnnuHbl (npaKTMKVI) , Ansa | NHhopMaunMOHHO-U3MepuTenbHble n ynpasnswuue
KOTOpbIX pe3ynbTaTbhl OCBOEHUs | CUCTEMb
AaHHON AUCLIUNIIUHDI obyayT
HGOGXOAMMH, KakK BXO0AHble
3HaAHuUA, YMeHuA BnaaeHus

Ana UX U3yyYeHus.

3. O0beM QUCHMILIMHBI B 3a4€THBIX €IMHHUIAX C YKA3aHHEM KOJIUYeCTBA
aKaJeMHYEeCKNX YaCOB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaromerocs ¢
npenojaaBarejeM (Mo BUIAM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbHYI0 padoTy
o0y4arierocst

06wuii ob6bem AucuunnuHbl B 3.e. /vyac: 4 / 144
dopMa MpoOMeXyTOYHOW aTTeCcTauuu: JK3aMeH

Buzpbl 3aHATHIT, HX TPYA0EMKOCTD (4ac.) O0beM KOHTAKTHOIA
®opma padoThI
0GyueHus Jexuun JlabopaTopusbie | IlpakTuyeckue CamocrosiTejbHAs o0y4arouerocs ¢
paboTeI 3aHATHS pabora npenoaapaTesieM
(uac)
3ao04Has 10 12 0 122 27

4. Copep:kaHue AUCHMUILVIMHBI, CTPYKTYPHMPOBAHHOe MO TeMam (pa3gejiam) C
YKa3aHHeM OTBEJAEHHOr0 HA HMX KOJHYECTBA aKaJeMH4YeCKMX 4acOB M BHI0B

Y4eOHbIX 3aHATHI

®dopma obyueHus: 3ao0uHan
Cemecmp: 7




Jlekunonnple 3ansatus (104.)
1. 8-paspsaanbie RISC mukpokonTpoJuiepsl ¢ mporpammupyembim Flash II3Y {c
JJIEMECHTAMHU JJICKTPOHHOI'O oﬁyqemm U AJUCTAHIUOHHDbIX Oﬁpa?.OBaTeJILHbIX
TeXHOJIOTHii} (24.)[4,5] 8-pa3psgHble RISC MUKPOKOHTpoOnmnepbl C
NporpaMMmMpyembiM Flash n3y. 0606weHHas CTPYKTYypHas cxeMa
MUKPOKOHTponnepoB cemeictBa AVR. KoHpurypauuoHHsie 6uTbl. [poekTupoBaHue
MU pa3paboTka nporpaMMHbIX M annapaTHbIX KOMMOHEHTOB aBTOMAaTU3UPOBAHHbLIX
CUCTeM.
2. Cucrema mnpepsiBanuii MK cepum AVR {c 3jeMeHTaAaMH 3JI€KTPOHHOIO
o0yuyeHHUs] W JMCTAHUMOHHBIX 00Opa3oBaTeJbHBLIX TexHoJorui} (24.)[4,5] Onaru
npepbiBaHuii, MackupoBaHue npepbiBaHuii. 06paboTka npepviBaHuii. [pumeHeHune
noAmporpaMMm npepbiBaHuas Ana obecneyeHUss aBTOMAaTU3MPOBAHHbIX CUCTEM.
icnonb3oBaHMe  TUNOBbIX  peweHWn,  nNpuUMeHeHMe  MakpocoB  6ubnuoTeku
interrupt.h
3. Taimep-cuetunku B MK AVR {c s1emMeHTaMH 3/1€KTPOHHOI0 OOy4YeHHUH M
AACTAHIIHOHHBIX 00pa3oBaTeJbHBIX TexHoJoruii} (24.)[4,5] YcTpoiicTBO Talmep-
CYETUMKOB, pexumbl paboTbl. PerucTpbl ynpaBneHuss TarMep-CYETUYMKAMM.
CUHXpPOHM3aUMs AeNCTBUA B aBTOMATU3MPOBAHHLIX CUCTEMaX C MOMOWbI TaiMep-
CYETUMKOB.
4. Ilepudepmuitnoe ycrpoiicteo MK: AHasoroso-uugpoBoii npeodpasosareib {c
AJIEMEHTAMHU JJICKTPOHHOTO 06yqunﬂ U JUCTAHIUOHHBIX Oﬁpa30BaTeJILHbIX
TexHosoruii} (24.)[4,5] YcTtponctBo Alll, OCHOBHbie (YHKUMU U BO3MOXHOCTH.
AlUN kaK MHTepheAC B MHPOPMALMOHHBIX CUCTEMaXx.
5. YHuBepcajibHbIii CHHXPOHHBII/ACHHXPOHHBIH NpHeEMO-NepeaaTYuK  {C
IJIEMECHTAMHU JJICKTPOHHOTO oﬁyqunﬂ U JUCTAHIUOHHBIX Oﬁpa30BaTeJILHLIX
TexHosoruii} (24.)[4,5] YctpoiictBo UART M  BO3MOXHOCTU  0b6beAUHEHMS
OTAEnNbHbLIX DEeMEeHTOB WHHOPMALUMOHHLIX CUCTEM.

JlabopaTopHbie padoTsl (124.)
1. JlaGopatopnas padora Nel. IlopTsl BBoaa/BeiBoaa {padora B MaJIbIX rpynmnax;
(44.)[2] Pexumbl paboTbl M BO3MOXHOCTM NOpTOB BBOAA/BbiBOAA. [lopThl B/B Kak
UHTeppencsl ANA SNeMeHTOB WHH)OPMALMOHHbLIX cucTeM. Pa3paboTka KOMMOHEHTbI
NPorpamMMHO-TeXHUYEeCKoro obecneueHus aBTOMATU3UPOBAHHBIX cucTeM,
ucnonb3oBaHue Makpocos 6ubnuortek delay.h, interrupt.h
2. JlabopatopHas pabora Ne2. Taiimepnl {padora B majabix rpynmax} (44.)[2]
YcTponictBo M pexumbl paboTbl TaiMep-cuyeTumkoB. CHMHXPOHM3auMA AeNCTBUN B
aBTOMaTU3UPOBAHHbIX CUCTEMAxX C MNOMOWbI TaiMep-cuyeTuukoB. [poekTupoBaHue
NMPOrpaMMHO-TeXHUYeCKoro obecneyeHnss aBTOMAaTU3UPOBAHHbIX CUCTEM.
3. JlaGopatopHas paGora Ne3. Ananoro-undpoBoii nmpeodpazoBaresib {padora B
MaJbIX rpynnax} (44.)[2,7] YcTponcteo AlM, oCHOBHble (YHKUUM U BO3MOXHOCTH.
AlUN kak uHTephenC B MH(HOPMALMOHHBIX CUCTEMax.

KypcosBbie padorsi (344.)



1. BbinojiHeHue KypcoBoii padotbl {pa3padorka mpoekrta} (34u4.)[3] Pa3paboTka
(npoekTupoBaHue) KOMNOHEHTOB  MPOrpaMMHO-TexHUYeckoro  obecneyeHus
aBTOMaTU3UPOBAHHbBIX CUCTEM C MpuMeHeHMeM MakpocoB 6ubnuotek delay.h,
interrupt.h

CamocrositesibHas padora (1224.)
. BbinoJiHeHHe KOHTPOJIbHOMH padoThI(504.)[1]
. Pabora c auteparypoii(354.)[4,5,6]
. IloaroroBka k aboparopHbiM padoram(284.)[2]
. IloaroroBka k 3x3ameny(94.)[4,5,6,7]

W N -

5. IlepeyeHb Y4eOHO-METOAUYECKOIO OO0eCHEYEHHUs] CAMOCTOSTEJbHON PadoThI
o0yyaromuxcs Mo TUCUMUILIHHE

Ana  kaxaoro o6yvawuweroca obecneyeH MHAUBUAYANbHbIA  HEOT PaHUUEHHbIN
AOCTYN K dNeKTpPOHHO/ HMHhopMaunMoHHO-ob6pa3oBaTenbHon cpeae AnTlTY:

1. EpmakoB A.B. MeToaumueckue ykKa3zaHuMa K BbINOMHEHNM KOHTPOMbHbIX
paboT no aucumnnuHe
«MuKponpoueccopHble CUCTeMbl» AnA  3a04HO/  (opMbl  06yveHUS[ INEeKTPOHHbIN
pecypc]l: MeToauMueckue yKasaHusi.— INeKTPOH. JaH.— bapHayn: AntlTY,
2020.- Pexum AocTyna:
http://elib.altstu.ru/eum/download/ivtib/Ermakov_Micro_kr zaoch.pdf

2. AdoHun B.C. MeToaumueckue ykasaHus npepHa3HaueHol ans 6GakanaspoB
Hanpaeneuusa 09.03.01 «WHdopMmaTMKa M BblUUCNUTENbHas TexHUKa» (ProC3++)
no aucuunnuHe «MukponpoueccopHsie CUCTeMbl»  [INeKTPOHHbIM  pecypc]:
MeToAMueCKMe yKa3aHuUA.— INeKTPOH. jaH.— bapHayn: AntITY, 2020.- Pexum
AocTtyna:
http://elib.altstu.ru/eum/download/ivtib/Afonin_Mikroproc_lr_mu.pdf

3. AjonuH B.C. MeToauueckume yKasaHUs K BbiMOSIHEHUIO KYPCOBOW PaboTbi
no AaucuunnuHe «MukponpoueccopHbie CUCTeMbl» Al CTYAEHTOB HanpasneHus
09.03.01 «WHpopMaTUKA M BbIUMCNUTENbHAA TeXHUKA» [INeKTPOHHbIA pecypc]:
MeToanueckne ykKa3aHus.— INeKTPoH. AaH.— bapuayn: AntlTY, 2020.- Pexum
Aoctyna:
http://elib.altstu.ru/eum/download/ivtib/Afonin_MicroprocSyst_kurs_mu.
pdf

6. IlepeyeHb y4eOHOM JJUTEPATYPBI
6.1. OcHoBHaa nuTepaTypa

4. HoBukoB, K. B. OcHOBb MHMKpPOMPOLUECCOPHON TexXHUKM : Yy4yebHoe
nocobue / 0. B. Hosukos, M. K. CkopoboratoB. — 3-e u3sa. — Mockea :



WUHTepHeT-YHuBepcuTeT UHhopMaumoHHbix TexHonorun (UHTYUT), An Mu  Ap
Meana, 2020. - 405 c. — ISBN 978-5-4497-0677-5. — TeKCT : 3NeKTPOHHbIN
// UudpoBon obpa3soBatenbHbii pecypc IPR SMART : [cant]. - URL:
https://www.iprbookshop.ru/97564.html. - Pexum pocTtyna: Ans aBTOpPU3MP.
nonb3oBaTenen

5. ToproHckuin 1. A., Kosanenko [l. H. [poekTupoBaHue UEHTPaNbHbIX K
nepupepuntbix yctponcts 3IBC. Y. II. MukponpoueccopHbie 3BC: yuebHoe
nocobume Tomck: Onb KoHTenT, 2012. - 176 <c. Pexum pocTtyna:
http://biblioclub.ru/index.php?page=book&id=208701&sr=1

6.2. JlononHuTenbHaa nuTepaTypa

6. CumakoB  TleHHagun  Muxaunosuu  LliudpoBbie  ycTpouncTtBa U
MUKponpoueccopsl B aBTOMaTU3UPOBAHHOM 3neKTponpuBoge: YyuebHoe nocobue
/T. M. CumakoB, 0. B. Mankpau; Ho-Bocub. roc. TexH. yH-T.- HoBocumbupck
: HITY , 2013 - 211 C. un. - Pexum AocTtyna:
http://biblioclub.ru/index.php?page=book&id=228924

7. IlepeyeHb pecypcoB HH(MPOPMANUOHHO-TEJCKOMMYHUKALIMOHHOM  CeTH
«HTepHEeT», HE0OXOAUMBIX IJISI 0CBOCHH S JUCHUILIUHBI

7. Atmel Corporation [JnekTpoHHbin pecypc]l: ofuu. camt. -
JdneKTpoH.AaH. - Pexum pgoctyna: http://atmel.com/

8. (I)OHI[ OLHCHOYHBIX MAaTEpHUAJIOB JId MNMPOBCACHUSA TEKYLIECIro KOHTPOJISA
yCneBaeMoCTH U HpOMeH(yTOqHOﬁ arTrecranmm

CoaepxaHne MnpPOMEXyTOYHOM aTTeCTauMu pacKpbiBaeTCA B  KOMNeKTe
KOHTPONUPYOWUX MaTepuanoB, npeAHa3HAYEHHbIX AN MNPOBEPKU COOTBETCTBUSA
YPOBHA MOArOoTOBKM No AucuunnuHe TtpeboBaHuam OI0C, KoTopble XpPaHATCA Ha
Kafpeape-pa3pabotunke PMA B neyatHoMm Buae u B INOC.

9. Ilepeyenr  MHGOPMALMOHHBIX  TEXHOJOIMH,  HCHOJb3yeMbIX  IPH
OCyLIECTBJICHMH 00pa30BaTeJIbHOI0 Ipouecca Mo AMCUMILUIMHE, BKJIIOYas
nepeyeHb MNPOrPAMMHOIO olecnedyeHUsT M HMHEQOPMALMOHHBIX CIPABOYHBIX
CHCTEM

Jna ycnewHoro 0CBOEHMS AMCLMMMHbI WUCMONb3YNTCSA PeCcypCbl SNEKTPOHHON WMH(OPMALMOHHO-
obpa3oBaTenbHoOii cpeppl, obpa3oBaTenbHble WHTEepHeT-nopTansl, rnobanbHas KOMNblTEpPHas
cetb WHTepHer. B npouecce wu3yueHMs  AUCUMNNMHBIL  NPOUCXOAUT  MHTEPAKTUBHOE
B3aumogeincTtBue obyuawwerocsa C npenojaBaTeneM uyepe3 JNUYHbIA KabuHeT CTyAeHTa.

Nenn Hcnosb3yemoe nporpaMMHoe o0ecrneyeHune
1 Acrobat Reader
1 LibreOffice
2 Windows
2 Atmel Studio




Nemn Hcnoab3yemoe nporpaMMHoe obecrnieyeHune

3 AHTuBupyc Kaspersky
Nenn Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALMOHHbIE
CIIPaBOYHBIC CUCTEMBI
1 HaunoHnanbHas >nekTpoHHas 6ubnuoteka (H3b) - cBOGOAHBIA AOCTYNn uuTaTenei

K ¢oHaaM poccuickux 6ubnuotek. CoAepxuMT  KoOnnekuun  OUUPPOBAHHBIX
AOKYMEHTOB (KaK OTKpbITOro JAoCTyna, TaK MW OrpaHWYeHHbX aBTOPCKUM
npaBoM), a TaKxe KaTanor W3jaHun, XxpaHauuxcsa B 6ubnuotekax Poccum.
(http://us6.pd/)

10. Onucanue  MaTepuaJbHO-TEXHHMYECKON  0a3bl, HEeoOXoauMoOMH  JJIH
OCYIIECTBJIEHHSI 00Pa30BaTEJIbLHOI0 MPOLEcca Mo IAUCIUIIHHE

HaumeHoBaHMe cielMAJIbHBIX NOMEILEHUH U MMOMeNIeH’il JJIsl CAMOCTOATEIbHON paﬁoTbI

yuebHble dyAUTOpUK AnAa npoeejeHuA yuebHbIX 3aHATUIA

noMeweHna Ansi CaMoCTOSTENbHON paﬁoTM

MaTepuanbHO-TexHMYeckoe obecneyenune U opraHu3auus
obpa3oBaTenbHOro npouecca no AUCUMNIIMHE AN MHBANMAOB U nuu C
OrpaHUYEHHbLIMU BO3MOXHOCTAIMM 340POBbA OCYWECTBNAETCA B COOTBETCTBUU C
«Monoxennem 06 obyuyeHMn WHBaNUAOB M NUL C OrPaHUUYEHHbIMM BO3MOXHOCTSAMU
30pOBbA».




