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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.

Jucuumuuael  (IpaKTUKK), s | BeimyckHas KBaNTM(pUKALIMOHHAS pabora,

KOTOPBIX ~Pe3yJIbTaThl OCBOCHHS NudopmaninoHHO-U3MEpUTENbHBIE UM YIPaBIIAIOIINE
JTAHHOU JUACUUTUTUHBI OymyT | MMM

HGO6XOI[I/IMI)I, KaK BXOJHBIC
3HAHHA, YMCHUA W BJIAJICHUA JIA
X U3YUYCHMU.

3. O0beM UCHMIUIMHBI B 3a4eTHBIX EIMHHUIIAX C YKa3aHWEM KOJHYeCTBA
aKajJieMU4ecKHX YacoB, BbIIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4alonierocsi ¢
npenojaaBarejeM (Mo BUIAM Y4eOHBIX 3aHATHI) M1 HA CAMOCTOATEIbLHYI0 padoTy
o0y4arierocst

OO6muit 00beM AUCIUILIMHEL B 3.€. /dac: 4 / 144
dopma NpOMEKYTOUHOM aTTecTauuu: JK3aMeH

Buabl 3aHsiTHI, MX TPY10€eMKOCTBH (Yac.) O0beM KOHTAKTHOI
a00ThI
®opma P
JlabopaTopusbie | IlpakTuueckue CamocrosiTe/ibHAS o0y4arouerocs ¢
oﬁy'{em/m Jlexkuuu
paboTeI 3aHATHS pabora npenoaaBare/iemM
(uac)
3a04Hast 10 12 0 122 27

4. Copep:kaHue JUCHMUILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pas3gejiam) C
yYKa3aHHeM OTBEJAEHHOr0 HA HUX KOJHYECTBA aKaJeMH4YeCKHX 4acOB M BHI0B
Y4eOHbIX 3aHATHI

dopma obyueHua: 3aouHan




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. CmupnoB HO.A., CokonoB C.B., TuroB E.B. OCHOBbl MHUKPO3JICKTPOHUKH U
MUKporpoueccopHoil texuuku. M3n-so "Jlawp" - 2013. - 496 c. Pexum npocryna:

http://e.lanbook.com/books/element.php?pll 1d=12948
5. Toprounckuiui JI. A., KoBanenko I1I. H. IIpoektupoBanue HeHTpaIbHBIX U



nepudepuitapix ycrpoiicte IBC. Y. II. Mukpomnpoueccopusie 9BC: yuebHoe nmocodue
Tomck: 6113 KonreHr, 2012. — 176 C. Pexum JIOCTyIIA:
http://biblioclub.ru/index.php?page=book&id=208701&sr=1

6.2. JlonionHuTenbHas JIUTEpaTypa

6. CumakoB [I'emnammit  MuxainoBuu  [ludpoBeie  ycTpoiicTBa U
MHUKpPOIPOLIECCOPHI B aBTOMAaTU3HUPOBAHHOM 3JIEKTPONpUBOJIE: yueOHoe nocodue /I". M.
Cumaxos, 1O. B. Ilankpai; Ho-Bocu0. roc. TexH. yH-T.- HoBocubupck : HI'TY , 2013 -
211 c. un. - Pexxum pocryna: http://biblioclub.ru/index.php?page=book&id=228924

7. IlepeyeHb pecypcoB HMHPOPMALMOHHO-TEJICKOMMYHMKANMOHHOH  CeTH
«/HTEpHET», HEOOXOAMMBIX JIJI1 OCBOCHUS TUCHHUILIMHBI

7. Atmel Corporation [DnekTpoHHBIH pecypc]: odwulil. calT. — DIEKTPOH.JaH. —
Pexxum nocryma: http://atmel.com/

8. ®DoHa OlEHOYHBIX MAaTepHajioB /ISl TPoOBeleHHs] TeKYyIllero KOHTPOJIsI
yCIIeBAeMOCTH U MIPOMEKYTOYHOM aTTeCcTAIUU

ConepxaHue  NOPOMEXKYTOYHOM  aTTeCTallMd  pPaCKpbIBAETCA B KOMILJIEKTE
KOHTPOJIMPYIOIINX MAaTEpUANIOB, NPEAHA3HAYEHHBIX JJISI TMPOBEPKU COOTBETCTBUSA
YpOBHSI TIOATOTOBKM M0 mucruiuinHe TpedoBanusmMm DI'OC, koTopble XpaHSATCA Ha
kadenpe-pazpadoruuke PI1J] B meuarnom Buae u 8 SUOC.

®onn  oueHouHbix MmartepuanioB (OOM) mno gucUMIUIMHE TPEACTaBIEH B
IIPUJIOKEHUH A.

9. IlepeyeHb MH(POPMALHOHHBIX TEXHOJIOTH, HCIOJb3yeMbIX PH OCYIIECTBJICHUHU
o0pa3oBaTeJIbHOIO  mpouecca N0 JAUCHMIUVIMHE, BKJIKYasg  IepevYeHb
MPOrpaMMHOIO odecnedyeHusi ¥ HHPOPMAUMOHHBIX CIIPABOYHBIX CHCTEM

JUis yCHEemHOro OCBOEHHS TUCHMIUIMHBI HUCHOJB3YIOTCS PECYpChl AJIEKTPOHHONH HH(DOPMAIIMOHHO-
oOpa3oBaTeNbHON Ccpebl, 00pa30BaTeNIbHbIE WHTEPHET-MOPTAJbl, IN00ANbHAS KOMIIBIOTEpPHAs CETh
HNureprner. B mponecce u3ydeHUs OUCLHUIUIMHBI IPOMCXOAUT HHTEPAKTUBHOE B3aUMOJCHCTBUE
00yu4arolerocs ¢ MpernoiaBaTeieM yepes JINYHbIA KaOMHET CTyIeHTa.

Nenn Hcnosb3yemMoe nporpaMMHoe o0ecrneyeHune
1 Acrobat Reader
2 Atmel Studio
3 LibreOffice
4 Windows
5 Antusupyc Kaspersky
Nenn Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALMOHHbIE
CIPaBOYHbIE CHCTEMbI
1 becmiatHas snexkTporHas 6nbanoTexa oHnaiH "EqmHoe 0KHO K 00pa30BaTeIbHBIM




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

pecypcam" ISl CTYIGHTOB M TIpPETOAaBaTeNel; KaTalol CChUIOK Ha 0Opa3oBaTelbHBIE
unTepHeT-pecypesl (http://Window.edu.ru)

2 HanmonaneHast anektponHast 6ubnmuorexka (HOB) — cBOOOMHBINM MOCTYn YHMTaTene K
¢donnam poccuiickux Oubmuorek. CoaepKUT KOJUIEKIUH OLM(POBAHHBIX JOKYMEHTOB
(KaK OTKPBITOTO JOCTyTa, TaK U OTPAHMYEHHBIX aBTOPCKHM IPABOM), a TaKKe KaTajior
W3JIaHu|, Xpassmmxcs B Oudnuorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepUaJIbHO-TEXHUYECKOI 0a3bl, HEeo0X0xuMon IS
OCyLIeCTBJIEHHSI 00PA30BATEJIbHOI0 MPOLECCA MO JUCHUTIIIMHE

HanmeHoBaHMe cienaJIbLHBIX OMELIEHUI U MOMeNIeHH i 115l CAMOCTOSITE/IbHOI padoThI

yueOHbIe ayTUTOPUU JJIsl IPOBEJCHHs YUeOHbIX 3aHATUN

IOMCIICHUA 1A CaMOCTOSTEIbHOM pa6OTbI

MaTepI/IaJIBHO-T€XHI/I‘ICCKO€ obecrieueHne u OopraHu3aiuAa O6pa?>OBaT€J'IBHOFO
mponecca 1Mo IMCHUINIMHE OJIA UHBAJIMAOB U JIUI C OTPAHUYCHHBIMHA BO3MOKXHOCTSIMU
3A0pPOBbiA OCYHICCTBIICTCA B COOTBECTCTBUU C «ITomoxenuem 00 O6y‘I€HI/II/I HWHBaJINJ0B
" JIUI] C OTPaHUYCHHBIMHA BO3MOKXHOCTAMHA 310POBB.




