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1. IlepeyeHb T1UIAHMPYEeMBIX pe3yJbTATOB O0y4YeHHMsl 1O [AUCHHUILUINHE,
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTUKEHHUS KOMIIeTeHIUil

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA
[IpoekTupyer mporpaMMHO-TEXHHYECKOE
[IK-10.3 obecrieucHme ABTOMaTH3UPOBAHHBIX
CHCTEM
Criocoben MIPOEKTHPOBATH u
A3pAGATEEATE  [IPOrDAMMEBE Hcnons3yer THUIIOBBIE penieHus,
[K-10 pasp porp [IK-10.5 OMONMMOTeKH  TPOTPAMMHBIX  MOJIYJEH,
anmapaTHbIe KOMITOHEHTBI
1a0JIOHBI M KJIACCHI 0OBEKTOB
aBTOMAaTU3MPOBAHHBIX CUCTEM
Pa3pabareiBacT KOMIIOHEHTHI IIPOrPAMMHO-
[1K-10.6 TEXHUYIECKOTO o0ecrieyeHus
ABTOMATU3SUPOBAHHBIX CUCTEM

2. MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JIMCLIUILIMHBI (HpaKTI/IKI/I), BrruucnurensHas Texnuka, Madopmaruka,
TIpeIIIECTBYIOIIHE M3YYECHHIO Onepanuonssie cuctembl, @u3nka, INEKTPOHHKA,
JUCIUTILIIAHEI, pe3yJIbTaThI DNeKTpPOTEXHHKA

OCBOEHHUS KOTOPBIX HEOOXOIUMBI

s OCBOCHHUS JTAaHHOU

JOUCIIUILINHEI.

Jucuumiuael  (mpakTuku), s | MHOpMalMoHHO-U3MepUTENbHBIE U YNPABISIOLIKE
KOTOPBIX PE3yJIbTaThl OCBOEHUs | CHCTEMBL

JAHHOW  JUCIUIUIMHBL  OyayT
HEOOXOTUMBI, KaKk  BXOJHbBIC
3HAHUS, YMEHUS W BIQJACHUS IS
WX U3yYCHHUS.

3. O0beM UCHMILIMHBI B 32a4YeTHBIX EIMHHUIAX C YKa3aHHeM KOJHYeCTBa
aKaJeMHYeCKNX YaCOB, BbIJICJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aroumerocs ¢
npenojaasareseM (Mo BUIaM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbLHYI0 padoTy
o0y4arierocst

OOumit 00beEM TUCHUIUINHEI B 3.€. /4ac: 4 / 144
dopma IpOMEKyTOUHOH aTTecTaluu: JK3aMeH

Buapl 3aHSTHI, X TPYA0EMKOCTD (4ac.) O0beM KOHTAKTHOI
®opma padoTHhI
0Gyuenust Jlekuun JladoparTopusbie | IlpakTuyeckue CamocrosiTeqibHast 00yyarouerocsi ¢
paboThI 3aHATHSA pabora npenoaaBaTeaeM
(uac)
3a04Hast 10 12 0 122 27

4. CoaepkaHue IMCHUILVIMHBI, CTPYKTYPUPOBAaHHOEe IO TeMaM (pa3gejam) ¢
yKa3aHHeM OTBEeJAE€HHOr0 HA HMX KOJHYECTBA aKaJeMH4YeCKHX YacOB M BHI0B
Y4eOHBbIX 3aHATHH

dopma 06yueHua: 3a04Han




Cemecmp: 7

Jlekunonnple 3ansaTus (104.)
1. 8-paspsignbie RISC mukpokonTposiepsl ¢ nmporpammupyembim Flash TI3Y {c
3JIEMEHTAMM JJIEKTPOHHOr0 OO0y4YeHHs] W JMCTAHHMOHHBIX 00pPa30BaTEIbLHBIX
TexHoJsoruii} (24.)[4,5] 8-paspsansie RISC MUKPOKOHTPOIIIEPHI C TPOrpaMMUPYEMbBIM
Flash TI3Y. OGob6mienHas cTpykTypHasi cxema MUKPOKOHTposuiepoB cemeiictBa AVR.
Koundurypaumronnsie ©Outbl. IlpoekTupoBanue u  pa3paboTKa MPOTPAMMHBIX U
anmnapaTHbIX KOMIIOHEHTOB aBTOMATH3UPOBAHHBIX CUCTEM.
2. Cucrema mnpepbiBanuii MK cepuu AVR {c¢ 3jemMeHTaMH 3JIeKTPOHHOIO
00y4yeHUs] M JAUCTAHHUOHHBIX 00pa30BaTEJbHbLIX TexXHOJ0rui} (24.)[4,5] Pnaru
npepbIBaHul, MackupoBaHue mnpepwsiBaHui. OOpaboTka mnpepbiBanuil. [Ipumenenue
NOANPOTpaMM  TpepbIBaHUA Uil  OOECIedYeHHs aBTOMATHU3WPOBAHHBIX CHUCTEM.
Hcnonb3oBaHre TUTIOBBIX PENICHHM, MPUMEHEHUE MaKpOCcoB OMbInoTeKku interrupt.h
3. Taiimep-cueTuukn B MK AVR {c¢ 31eMeHTaMH 3JIEKTPOHHOr0 OOy4YeHUS H
AUCTAHIMOHHBIX 00pa3oBaTeJIbHBIX TexHoJorui} (24.)[4,5] YcrpolictBo Taitmep-
CUCTUMKOB, pEXUMBI  pabOThl. PerucTpel  ympaBieHus  TailMep-CUETUYUKAMHU.
CunxpoHuzanusi JEeUCTBUH B aBTOMATHU3UPOBAHHBIX CHCTEMAax C IMOMOIIbIO TalMep-
CUYETUHKOB.
4. Ilepugepuiinoe ycrpoiictreo MK: Ananoroso-uugpoBoii npeodpaszoBareib {c
3JIeMEeHTAMHM JJICEKTPOHHOr0 O0y4YeHMsl M [MCTAHIMOHHBIX 00pa3oBaTeJlbHBIX
TexHoJoruii} (24.)[4,5] YcrpoiictBo AL, ocHoBHBIE GyHKIIMU U BO3MOKHOCTH. ALIIT
Kak uHTepdeiic B ”HPOPMAIIMOHHBIX CHCTEMaX.
5. YHuBepcaJbHbIH CHHXPOHHBIH/ACHHXPOHHBIN  INpHeMO-nepeAaTYuK  {c
3JIeMeHTAMHM JJIEeKTPOHHOr0 O0y4YeHMSsl M [IMCTAHIMOHHBLIX 00pa3oBaTelbHBIX
TexHoJoruii} (2u.)[4,5] YcrpoiictBo UART 1 BO3MOKHOCTH OOBEIUHEHUS OTIAEIBHBIX
3JIEMEHTOB HH(POPMAIIMOHHBIX CUCTEM.

JlaGopaTopubie pa6oTsbl (124.)
1. JIabopaTopHas padora Nel. IlopTsl BBOAa/BbIBOAA {padoTa B MaJIbIX I'PyNIax}
(44.)[2] Pexumbl pabOThI U BO3MOXKHOCTH TOPTOB BBOJA/BbIBOAA. [lopThl B/B Kak
UHTEPPENCHl I DJIEMEHTOB WH(OOPMAIMOHHBIX CcHUCTeM. Pa3paboTka KOMIOHEHTHI
MPOrpaMMHO-TEXHUYECKOTO obecrnieueHust aBTOMAaTU3UPOBAHHBIX CHUCTEM,
UCIIOJIb30BaHUE MakpocoB 6ubimorek delay.h, interrupt.h
2. JlabopaTopHasi paGora Ne2. Taiimepsl {paGora B MaJjbIX rpynnax} (44.)[2]
YeTpoiicTBO U pexXuMbl paboThl TaimMep-cueTuukoB. CHUHXpOHM3ALMS JEUCTBUU B
ABTOMATH3UPOBAHHBIX CHUCTEMax C IMOMOIIbI0 TalMep-cueT4yukoB. [IpoekTupoBaHue
IPOrPaMMHO-TEXHUYECKOTO 00€CTeueHns aBTOMATU3UPOBAHHBIX CUCTEM.
3. JlaGoparopHas padora Ne3. Anasoro-undgpoBoii npeodpazosareinb {padora B
Maabix rpynnax} (44.)[2,7] YcrporictBo AL, ocHOBHBIE PYHKIIUM ¥ BO3MOKHOCTH.
AIIT xak uaTepdeiic B ”HPOPMAITMOHHBIX CUCTEMaX.



KypcosBbie padorsl (344.)
1. BbinosiHeHne KypcoBoii padoTehl {pazpadorka mnpoexta} (344.)[3] Pazpabotka
(IpoeKTUpOBaHUE) KOMIIOHEHTOB IPOrPaMMHO-TEXHUYECKOTO oOecrieueHus
ABTOMATU3MPOBAHHBIX CHCTEM C TPUMEHEHHEM MakpocoB OuOmmorek delay.h,
interrupt.h

CamocrosiTeibHas padora (1224.)
1. BoinmosiHeHHe KOHTPOJIbHOM PpadoThI(504.)[1]
2. Pabora c siuteparypoii(354.)[4,5,6]
3. lloaroroBka K JadopaTopHbiM padoram(28u4.)[2]
4. IloaroroBka k 3x3ameny(94.)[4,5,6,7]

5. IlepeyeHb Y4eOHO-METOAMYECKOT0 O0eCIeYeHUs] CAMOCTOATENbHOI PadoThl
o0y4yaromuxcs Mo TUCUMUILIHHE

Jlnst xaxaoro oOydaromierocss 00ecredyeH HHAMBUAYaJIbHBIM HEOorpaHU4eHHbBIN
JOCTYIl K  DJIGKTPOHHO-OMONMOTEYHBIM  cucTteMaM: JlaHb, YHHBEpCHUTETCKas
Oubnuoreka OH-NAH, dJeKTpoHHOW Oubnnoreke ANTI'TY u K 3JIEKTpOHHON
uH(pOpMaIMOHHO-00pa30BaTENbHON Cpeie:

1. EpmakoB A.B. MeTtonnueckne yka3aHusl K BBIIIOJIHEHUIO KOHTPOJIBHBIX padOT
10 TUCUHUTLIINHE
«MHUKpOTIPOIIECCOPHBIE CUCTEMBD» MJIA 3a04HON (opMbl OO0ydeHHsI[ DIEKTPOHHBIN
pecypc]: Meronnueckue ykazaHus.— ONeKTpoH. AaH.— bapnaym: Antl'TY, 2020.—
Pexxum noctyna: http://elib.altstu.ru/eum/download/ivtib/Ermakov_Micro kr zaoch.pdf

2. Adonun B.C. Meroauueckne ykazaHus TpeIHAa3HA4YCHbI g OakajIaBpOB
Hanpasierus 09.03.01 «Muadopmarruka u BbrauciurenbHas TexHukan(PIrOC3++) mo
JTHACIUATIINHE «MuKpOnpoIeCCOpHBIE CHUCTEMBD) [ DNEeKTpOHHBIM pecypc]:
Meroauueckue ykazaHus.— OJeKTpoH. JaH.— bapnaym: Aatl'TY, 2020.— Pexum
nocrtyma: http://elib.altstu.ru/eum/download/ivtib/Afonin_Mikroproc Ir mu.pdf

3. Adonun B.C. Metonnueckue yka3aHusl K BBIIOJHEHUIO KypcOBOW pabOTHI 1O
JUCHUIUINHE «MHUKpPOIIPOLIECCOPHBIE CUCTEMBI» I cTyaeHTOB HanpasieHus 09.03.01
«MndopmaTrka U BEIYUCIUTENIbHAS TEXHUKAY [DIEKTPOHHBIN pecypc]|: MeToandeckue
yKa3zaHus.— ONeKTpoH. naH.— bapuayn: Anrl'TY, 2020.— Pexum pgocryna:
http://elib.altstu.ru/eum/download/ivtib/Afonin_MicroprocSyst kurs mu.pdf

6. Ilepeyennb yueOHOM JTUTEPATYPBHI
6.1. OcHoBHas nuTeparypa

4. HoBukos, FO. B. OcHOBBI MUKPOTIPOLIECCOPHON TEXHUKH : ydeOHOE mocobue /
0. B. Hosuxos, Il. K. CkopoboratoB. — 3-¢ u3n. — MockBa : HuHTepHet-
Yuusepcurer Uadpopmanmonnsix Texunomoruit (MHTYUT), At ITu Ap Meaua, 2020.
— 405 ¢. — ISBN 978-5-4497-0677-5. — Texkct : anexkrpouusiii // LludpoBoi



o0Opa3oBaTeIbHBIMI pecypce IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/97564.html. — Pexum pgoctyna: nans  aBTOpPHU3HP.
IIOJIb30BaTEIICH

5. Toprouckuit JI. A., Kopanenko II. H. IlpoekTupoBaHuE LEHTPAIbHBIX M
nepudepuitnbix yctpoiicte 9BC. Y. II. Mukponpoueccopusie DBC: yuebHOE ocobue
Tomck: 16113 Konrenr, 2012. - 176 C. Pexum JOCTyma:
http://biblioclub.ru/index.php?page=book&1d=208701&sr=1

6.2. JlononHUTeENbHAS TUTEPATYypa

6. CumakoB I'ennaguii  MuxainoBuu  LudpoBble  ycTpoiicTBa
MUKpPOIPOLIECCOPHl B aBTOMATU3UPOBAHHOM 3JIEKTpONpUBoJie: yueoHoe nocooue /I". M.
Cumaxos, 1O. B. Ilankpan; Ho-Bocu0. roc. Texs. yH-T.- HoBocubupck : HI'TY , 2013 -
211 c. un. - Pexxum noctyma: http://biblioclub.ru/index.php?page=book&1d=228924

7. Ilepedyenr pecypcoB HHGPOPMANUOHHO-TEICKOMMYHMKALIMOHHOM  CETH
«/HTEpHEeT», He0OXOAUMBIX IJISI 0CBOCHH S JUCHUILIUHBI

7. Atmel Corporation [DneKTpoHHBIM pecypc|: oduIl. cailT. — DIEKTPOH.JaH. —
Pexxum noctyma: http://atmel.com/

8. ®oHa OIEHOYHBIX MaTEpuaJ0OB A IIPOBCACHUA TEKYHICI0 KOHTPOJIA
yCneBaeMoCTH U HpOMeH(yTOqHOﬁ arTrecranmm

Conepxxanue  NPOMEKYTOYHOM  aTTECTAMM  PACKPBIBAETCA B KOMIUICKTE
KOHTPOJIUPYIOIIUX MAaTEpPUAIIOB, NPEAHA3HAYECHHBIX [JII IPOBEPKHA COOTBETCTBUS
YPOBHSI MOATOTOBKM Mo aucuumuindHe tpedoBanusM DPI'OC, koTopweie XpaHATCS Ha
kadeape-pazpadborunke PI1J] B meuarnom Buae u 8 SUOC.

®onx oneHounbix MatepuanioB (DOOM) mno gucHMIUIMHE TPEACTaBiIeH B
MPUIIOKEHUH A.

9. Ilepeyenb MHGPOPMAIMOHHBIX TEXHOJIOTHIi, HCMOJb3yeMbIX IIPH OCYLIECTBJIEHUHN
o0pa3oBaTeJIbHOI0O  mpomecca MO0 JUCHMILUVIAHE, BKJIKYasg  INepevYeHb
NMPOrpaMMHOI0 of0ecrne4yeHusi U HH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

JUisl yCHemHoro OCBOEHHS TUCIMIUIMHBI HCIOJB3YIOTCS PECYpPChl AJIEKTPOHHONH HH(POPMAIMOHHO-
o0pa3oBaTenbHON Cpelbl, 00pa30BaTENbHbIE WHTEPHET-MOPTAJbl, I100albHas KOMIbIOTEpHAas CETh
HNutepHer. B mporecce u3ydeHUs AUCHUIUIMHBI IMPOMCXOAUT HHTEPAKTUBHOE B3aUMOJCICTBUE
o0yuyaroIerocs ¢ mpenojaBaTesieM uyepe3 JMUHbIA KaOUHET CTyJIeHTA.

Nenn Hcnoab3yeMoe mporpaMMHoe odecrnedeHue
1 Acrobat Reader
1 LibreOffice
2 Windows
2 Atmel Studio
3 Antusupyc Kaspersky




Nenn Hcnonb3yembie npoeccuoHaJbHbIE 0a3bl JaHHBIX U HH(POPMAILIHOHHBIE
CIIPABOYHbIE CHCTEMBbI

1 becrutatHast snexkTponHass OubOnuorexka oniaiiH "EnguHoe OKHO K 00pa3oBaTelbHBIM
pecypcaM" IS CTYJEHTOB M NpENOjaBaTeliell; KaTalor CChUIOK Ha 00pa3oBaTesbHBbIC
unTepHeT-pecypcsl (http://Window.edu.ru)

2 Hammonansnas snexkrponHast 6ubmmoreka (HOB) — cBOOOMHBIN JOCTyI yuTaTene K
¢donmam poccuiickux OubmroTeK. CONEp>KUT KOJUIEKIHMH OUM(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYTa, TAaK U OTPAHWYCHHBIX aBTOPCKUM TPABOM), a TaK)KE KaTajor
u3JIaHuil, Xxpaasnmxcs B oubnuorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepPUATbHO-TEXHUYECKOI 0a3bl, HEOOXOaUMONM  JIJIA
OCYIIeCTBJIEHHsI 00Pa30BaTEJIbHOI0 MPOLECcca MO AMCIUINJINHE

HaumeHoBaHMe CleNUAIbHBIX MOMEIICeHU M MOMEeLeHUH VISl CAMOCTOSITEJIbHOM padoThl

y4eOHbIC ayIUTOPUU JJIsl TPOBEJCHHs YICOHBIX 3aHATUN

MTOMEIICHHUS JIJII CAMOCTOSITEIbHOM PaOOThI

MartepualbHO-TEXHHYECKOe OO0eCredeHne W OpraHu3aius 00pa30BaTEIBHOTO
npoiiecca Mo JUCUUIUIMHE [J1 UHBAJIUIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOMXKHOCTSIMU
3JIOPOBBsI OCYIIECTBISIETCS B COOTBETCTBUH C «[lonokennem 006 00ydeHUHM WHBAIAIOB
U JIUI] C OTPAHUYECHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS».




