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Paboyasa nporpamma gucuunnvHbl COCTaBneHa B COOTBETCTBMU C hefepanbHbiM rocyaapcTBeHHbIM 06pa3oBaTenbHbIM
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CoctaButens (u):

KaHOnOaT TEXHUYECKMX Hayk, JJoueHT ViBaHOB Brnagnmup
KOpbeBuy

Ot kadeppbl cocTaBuTEnNS: OHTWH Butanun Akoenesud

3asegytownin Kadpegpon aBTOMaTM3aLun

Nnpon3BoOACTBEHHbIX NMpoLeccoB

OT BbINycKatoLen kadenpbi: MapkoBeL, Anekcen
3asegytowmin kadeapon Brnagnmuposuy

MeToaonyeckun otgen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb paucuunnuHbl: CdopmupoBatb KOMMeTeHUUM obydatowlerocs B 06nacT TeopeTUdeckux Wu
NpUKNagHbIX 3agay rmbKnx NPoOn3BOACTBEHHbBIX CUCTEM B TEKCTUINBHOWM M NErKOW NPOMbILLNIEHHOCTMW.
1.2 3agaum gcuUNIUNHbLI:
HayunTb npyHLUMNam NOCTPOEHUS COBPEMEHHbIX TMOKNX MPON3BOACTBEHHbBIX CUCTEM,
OCBOUTb NPUHLUMBI UX NPOEKTUPOBAHUS.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLwerocs:

I'Ipe,uBapMTeanaﬂ noAroToBKa npegnonaraeT co3gaHne OCHOBbI OA (bOpMVIpOBaHVIﬂ KOMMeTeHUUNn, YKa3aHHbIX
B M. 2, npun n3yv4eHnmn anCcunniinH:

Teopusi konebaHuin

ABTOMaTU3aLUMA UHXEHEPHO-KOHCTPYKTOPCKMX paboT
OCHOBbI MPOEKTUPOBAHUS

OcHoBbI pO6OTOTEXHUKN

2 KOMMNETEHUMU OBYYAIOWEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

MK-4: CnocobeH pa3pabaTbiBaTb TEXHOMOrMYeckme NpoLecchbl N3roToBrIeHUs ONbITHbIX 06pa3LoB
MaLIMHOCTPOUTENbHbIX U3AEeNnUi cpeaHen CroXHOCTHU

3HaTb: 0cobeHHOCTH NpPoeKTupoBaHNA CUCTEM aBTOMaTU3NPOBAHHOIO yrnpaBieHnA

YmeTb: pa3p868TblBaTb npennoXxeHna no coBepLlleHCTBOBAHUIO CUCTEM aBTOMaTU3NMPOBaAHHOIO ynpaBlieHUA C Lenbto
NOBbILUIEHNSA NX NOKa3aTesnen kayectTsa

BnapeTtb: HaBblkaMu aHanun3a nokasartersnen KayecTsa CUCTEM aBTOMaTU3NPOBAHHOIO ynpasieHnd

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNIIUHE

KoHTakTHas
paboTta

cP MHHoBaL. dopma

dopMbl | Tekylero
yacsl !
(t?aecil) (HZ(FDJI;I) ( ) 3aHATUIA | KOHTpORns

HavnmeHoBaHue n cogepxkaHve pasgernos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc ansa 3A0)

Pasgen 1. Knaccudmkauus cpencts
aBTOMaTU3aUUN 1 yNpaBreHns

Tema 1. JNekuuns: ABTOMaTUKa 7]
yrnpaBneHue. BBogHas nekums.

MpakTnyeckne 3aHATUA: 3HaKomMcTBa C
cucTemMamu aBToMaTusauumn u ynpasneHus. (e}

Tema 2. Nekuus: MpeacrtaesneHne
WHpopMaumm B MUKPOMPOLIECCOPHbIX
cucTemax ynpasneHus. 2 8 4 ra
MpakTuyeckoe 3aHaTHe: MNMepeBopn uncen u3s
OfIHOW CUCTEMbI B APYrYI0.

Pasgen 2. MukponpoueccopHble cpeactsa
yrnpasneHus 8
Tema 3. Nekuyus: Knaccudumkaums
MUKPOMPOLLECCOPHbIX CUCTEM YNpaBreHus!.

MpakTnyeckoe 3aHdaTue: PaspaboTka 2 4 6 ra
CTPYKTYPHbIX CXEM MMWKPOMPOLIECCOPHbIX

CUCTEM YyNpaBrieHus. (0]
Tema 4. Jlekums: ApxuTektypa MU

TeXHU4eckne XapaKTepucTuku

MUKPOKOHTpornnepos AVR. 2 4 13 o
MpakTnyeckoe 3aHdTmMe: pa3paboTka

CXEMHbIX pEeLUEHUA MUKPONPOLIECCOPHbIX
CUCTEM YNpaBIieHus!.

Pasgen 3. CpepncTBa oTnagku
MUKPOMNPOLECCOPHLIX CUCTEM




Tema 5. Jlekums: HasHadeHue, coctaB u
NPUHUMN  OEUCTBUS  MHTErpMpoBaHHOMN
cpenpl pa3paboTku nporpamMmmHoro
obecneyeHuns (IDE) «ApoyvHoO».

lMpakTuyeckoe 3aHATME: 3HAKOMCTBO C 2 4 15
WHTErpMpoBaHHOM

NporpamMmHoro

«ApgynHo». CosgaHue npoekTa Ha A3blke
«ApgyvHo». Komnunsuums

C++ B IDE
nporpammei.

cpedoi  paspaboTku
obecneyeHusi (IDE)

ra

Tema 6. Jlekuus: MeTogbl OTnagKu
yrpaBnsioLLen nporpamMmmbl.

MpakTnyeckoe
yrnpasensioLemn

MUWKPOKOHTpoOMepa npu NMoMOLLM

CUMynsiTopa.

3aHATHE: oTnagka
nporpammeil

ra

Paspen

MWKPOKOHTPOINEpPOB c BHELLHUMMU

yCTpONCTBaMm

4. ConpsikeHune

Tema 7. ConpspkeHne MUKPOKOHTPONEpOB
C  fJatynkamu

MexaHn3Mamu.
MpakTuyeckoe

MporpaMMHOro oGecrneyYeHnss COMnpsKeHUs!
MWKPOKOHTPONIEPOB  C  AaTyMkamum U
MCNONHNTENbHBIMU MexaHn3Mamu.

n MCnonHUTENnbHbIMA

3aHgTMHE: PaspaboTka 2 4

ra

Tema 8. OtobpaxeHne wHdOpMauum B
MMKPOMNPOLECCOPHbIX CUCTEMAX.

MpakTnyeckoe
CXEMHbIX
MHopmMaumn
cucTemax.

peLueHuii oToGpaXkeHust

3aHsATHe: Pa3paboTka

B MUKpPONpoLeCCOpPHbIX

ra

WUtoro B cemecTpe (Ha kypce anga 3A0) 20 40 57

KOHCYJ'I bTaunn N NpoMeXyTo4vHasd

2,5 24,5
aTTecTauuns (Ok3amMeH)

Bcero koHTakTHasa pa6orta n CP no

62,5 81,5
AUCLIMMIVHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM NaHoOM He NPeayCMOTPEHO
5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasatenemn, KpUTepMeB U CUCTEMbI OLlEHUBaHUA pe3ynbTaToB 06y4yeHuUs
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHue oLeHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 06ydYeHus
KoMneTeHumn cpeacTea
MoBecTByeT 0 knaccudmkauum cpeacts  aBTomatvM3aumm U
yrnpaBneHus, o6 0COOEHHOCTAX NPOEKTUPOBaHWS cuctem
aBTOMATM3UPOBAHHOIO YNpaBleHus.
Bonpocbl ans YCTHOIO
. cobecenoBaHus
MK-4 Mcnonb3yeT MeTogbl OTNagkM ynpaensioolwen nporpaMmmbl Mo

COBEpPLLUEHCTBOBAHMIO CUCTEM aBTOMaTU3NPOBaAHHOIO yrnpaBlieHUNA.

PaspabaTtbiBaeT cxembl peLleHUn OoTOOpakeHuss uHgopMaLum
MUKPONPOLLECCOPHbIX CUCTEMAX aBTOMATU3MPOBAHHOIO YNpaBneHus.

MpaKTMKO-OpUEHTUPOBaHHLIE
3apaHust

B

5.1.2 Cuctema v Kputepum oLeHMBaHUA

LLikana oueHuBaHna

KpMTepMM oueHnBaHUA Cd)OpMMpOBaHHOCTI/I KOMMeTeHLMn

YcTHoe cobecenoBaHme MncbmeHHasa paboTta
MonHbIN, McYepnbiBaOWNA OTBET, SIBHO
OEMOHCTPUPYOLLMIA rnybokoe
5 (oTnn4HO) noHnmanne  npeametra  u - LWWPOKYIO | He npeaycmMoTpeHo

3pyouumMio B OLleHMBatowen obnacTtu.
KpuTuyeckun, opurmHanbHbIA Nogxoq K




OTBeT CTaHOapTHbIN, B Lienom

KayecTBEeHHbI, OCHOBaH Ha  Bcex

4(Xopo|_|_|o) oba3aTenbHbIX NCTOYHUKAX | He npeaycMoTpeHo

NMHopmMaLuu. MpucyTtcTBytOT

HeGonblme npobenbl B 3HaAHUAX WK
- - ———— -

OTBET HENOmHbIN, OCHOBAHHbIA TONbLKO
Ha JNEeKUMOHHbIX MaTtepuanax. [lpu
MOHMMAHMN  CYLLHOCTW npeameTa B
3 (YAOBNETBOPUTENLHO) | 1enom - CyllecTBeHHbIE OWMBKA WM
npobenbl B 3HaHMSIX cpasy Mo
HECKONbKUM TemaM, He3HaHME BaXHbIX

HenoHumaHve  3agaHHOro  Bompoca.
2 (HeypoeneTBopuTeNnbHO) | HecnocobHocTe copmynupoBaTh XxoTs | He npegycmoTpeHo
Obl OTAENbHbIE KOHLIENLMW OUCLUMIWHBI.

He npeaycmoTpeHo

5.2 TunoBble KOHTPONbHbIE 3a4aHUs UNU UHble MaTepuanbl, Heo6xoAUMbIE ANsi OLleHKW 3HaHUWA, YMEHUH,
HaBbIKOB U (UNK) ONbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | DopMynmMpoBKM BONPOCOB
Cemectp 8
1 [larite NnoHATME MexaHusaumn.
2 [laniTe NnoHATHME aBTOMaTMU3aLUN.
3 YT0 Takoe rnbkasi Npon3BoACTBEHHAs cUCTEMA.
4 MN306pasnTte npumep CTPYKTYPHOWM CXeMbl TMOKOW NPOM3BOACTBEHHON CUCTEMBI.
5 Y10 Takoe AaTynk?
6 Kakn dyHKUMM peanuayeT cuctema ynpasneHna?
7 Ha kakoli anemeHTHOW 6a3e MOXeT peannsoBaHa cucTemMa yrnpasneHus rmbkon Npon3BoACTBEHHOW CUCTEMON?
8 Kakne dyHKUMM BbINOSHAET NCNOMHUTENbHOE YCTPONCTBO?
9 MpuBeanTe Nnpymep NCNOMHUTENBHOIO YCTPONCTBA.
10 [nsa yero crnyxuT ycunuternb MOLLHOCTU?
11 MpuBeanTe npumep ycunuTenen MoLLHOCTMW.
12 [ns yero npegHa3Ha4YeHo yCTPOUCTBO OTOOpaxeHus nHgopmaunmn?
13 MpuBecT npuMep yCTPOMUCTBA OTOBpaXeHMs nHopMaLuuu.
14 Kak MOXHO OCyLLECTBUTbL CONPSHKEHNE MUKPOKOHTPOINIEPa U NEPCOHANbLHOIO KOMMbIOTEPA.
15 Kak ocyliecTBnsieTca NOAKMIOYEHNE UCKPETHOIO NCMOMHUTENBHOIO MEeXaHu3ma.
16 Kak ocyuiecTBnsieTcs NOAKMHOYEHNE NPONOPLMOHANbHOrO MCMONTHUTENBHOMO MEXaHU3ma.
17 MN3o6pasnTte TMNOBYIO CTPYKTYpPY poboTa.
18 MpuBegnTe kNnaccndukaumo cUCTeM ynpasneHns poboTos.
19 MpuBeanTe knaccnguKkaumo CEHCOPHbIX CUCTEM POBOTOB.
20 MpuBeguTte knNaccndukaumno NPUBoOA0B pobOTOB.
21 MpuBeguTe NpMMep MaHUNyNSLMOHHBLIX CUCTEM NPUBOAOB POGOTOB.
22 MpuBeanTe Npumepbl CUCTEM NEepeaBMKeHNS poOOTOB.
23 MpuBeguTe NpuMep cUCTeMbI koopamHaT poboTa.
24 Kakyto 3apgadvy peluaet nepeas 3agada KMHemaTukmn?
25 Kakyto 3agady peluaeTt BTopasi 3agada KUHEMATUKM.

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Keuchbl)




YUnTbIBalOTCS  BLINOSIHEHWE MPAKTUYECKMX 3aHATUI B TEYEHME CEMECTpA.

3apaHwue 1.

Mepeuncnute cocTae TMMNOBOW CUCTEMbI YpaBneHnsi Ha 6ase LMdpoBOro ycTponcTaa

OTBeT Ha 3agaHue 1.

[aTunk, MUKPONPOLIECCOPHOE YCTPOMCTBO YNpaBrieHUsl, yCUnuTenb MOLLHOCTW, UCNOMHUTENbHOE YCTPOMCTBO,

YCTPOWCTBO OTOBpaxeHus nHdopmaunm, 06beKkT ynpaBneHus.

3apaHwue 2.

Mepeuncnute OCHOBHbIE Y3Ibl MUKPONPOLLECCOPHOWM CUCTEMbI YIPaBIEHMS.

OTBeT Ha 3agaHue 2.

LleHTpanbHbI npoueccop, TakTOBbIV reHepaTop, NaMsaTb Nporpamm, NamsaTb OaHHbLIX, MOPThI BBOAA-BbIBOAA.

3apaHue 3.

Mepeuncnute AONONHUTENBHbBIE Y3Nbl MUKPOMPOLECCOPHOW CUCTEMbI YIPaBeHNS
OTBeT Ha 3agaHue 3.

AHanorosbIi KOMNapaTop, aHanoro-undpoBor npeobpasoBaTerb, TANMep.

3apaHwue 4.

Mepeuncnunte OCHOBHbIE Y3rbl MaHWUMysTopa

OTBeT Ha 3agaHue 4.

MpuBoAa, peaykTop, AaTYMK MNOMOXEHUS 3BEHA MaHUNYNsiTOpa, 3aXBaTHOE YCTPOWCTBO.

3apaHue 5.

Mepeuncnute 4ONONHUTENBHbIE Y3Mbl MaHMNyNATOpPa

OTBeT Ha 3agaHue 5.

[laTukM NonoXxeHus B NPOCTPAHCTBE, AAaTYMKU NPEensTCTBUI, AaTYMKM NapaMeTpoB OKpyKatoLlen cpeabl.

5.3 MeToanueckne maTepuansi, onpegensiowue npoueaypbl oueHUBaHUSA 3HaHUA, YMEeHUI, BnageHnin (HaBbIKOB

n (unn)

npaKkTn4yeckoro onbiTta gearten bHOCTVI)

5.3.1 YcnoBusa gonycka o6y4alowerocs K NpoMeXxyTo4YHOM aTTecTauumn u nopsaok NMKBUMOaLUN akagemMmmyeckomn
3a40/MKEeHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOpMaTuMBHbIM aktom CI6MYMTA

«[MonoxeHue o NPoBeAEHNM TEKYLLETO KOHTPOIS YCNeBaeMOCT/ U NPOMEXYTOUYHOW aTTecTaumm o0by4aroLwmnxca»

5.3.2 ®opma NpoBeAeHUA NPOMEXYTOUYHOM aTTecTauum nNo AUCUUnInHe

YcTHas + MucbmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUUNInHe

Ha nogrotoBky otBeta otBogutcsa 30 MUHYT.
JlntepaTtypon, B TOM 4Mcre 1 CNpaBOYHUKaMM NOMb30BaTLCS 3anpeLLeHo.

6. YYHEBHO-METOANYECKOE U MH®OPMALIMOHHOE OBECIMNEYEHUE OUCLUUNNUHDbI

6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO ["loa nspaHusa | Ccbinka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
MepBepnes, B. A. Cuctembl ynpasneHus http://www.iprbooksh
3NeKTponpMBogamm Mockea: A Nun Ap Megma 2021 op.ru/108371.html

NPOMbILLNIEHHbIX POGOTOB

MepBepnes, B. A. MogenupoBaHue poboToB W

https://lwww.iprbooks

po6OTOTEXHMYECKMUX CUCTEM Mockea: Ait T Ap Meana 2021 hop.ru/108369.html
Tayrep, B. M. KoHcTpyupoBaHue A http://www.iprbooksh

MeXaTpPOHHbIX MoAynewn Mocksa: An T Ap Meana 2022 op.ru/111141.htmi
meboB., B. B.,|'nbkue http://www.iprbooksh

WypbiruH, A. O.,|aBTOMaTN3NPOBaAHHBbIE

KaHruH,

M. E., KaHruH, E. M.

Capatos: Bysosckoe 0p.ru/101085.html

2021
obpasoBaHue

M. B., Eropos,|npoussoacTsa

6.1.2 lononHuTenbHas y4yebHas nutepatypa

Cwuravesa B. B. MpoekTnpoBaHue Cankr-MeTep6ypr: http://publish.sutd.ru/
aBTOMaTM3UPOBAaHHbIX CrsrynTa ’ 2021 tp_ext_inf_publish.ph
CUCTEM yNpaBneHus p?id=2021171

Onewyk, B. A. YnpaBneHne cuctemMamn Wt https://www.iprbooks
npoweccamu B|Mocksa: A INMn Ap Megua 2021 hop.ru/105720.html

MaLLUNHOCTPOEHNN




6.2 MNepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbIX 1 MUHPOPMAaLIMOHHO-CNPABOYHbIX CUCTEM

http://lwww.sensor.ru ndopmaums no gaTymkam.
http://www.microchip.com NHpopmMaLmsa no 04HOKPUCTanbHbIM MUKPOKOHTpOSIIEpam.
OnekTpoHHO- BrubnnoteyHas cuctema IPRbooks [QnekTpoHHbIn pecypc]. URL: http://www.iprbooks.ru/.

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpoCcTpaHseMoro NporpamMmmMHoOro oéecneyeHust
Microsoft Windows
Atmel Studio

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOW Ans ocyLlecTBIEeHMA obpa3oBaTesfibHOro
npouecca no gucumnnuHe

AyanTtopus OcHalueHve

MynbTumeauinHoe o6opyaoBaHue, KOMMbLIOTEPHAS TEXHUKA C BO3MOXXHOCTbLIO NOAKITIOUEHNS K CETU
KomnbtoTepHsbil knacc |«MHTepHeT» 1 obecnevyeHMeM [OCTyna B 3MEKTPOHHYH MHAOpPMaLMOHHO- obpa3oBaTernbHyo
cpedy

MynbTuMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A pyA H P A

ayautopust

CneuwnanuavpoBaHHas mebenb, fgocka
YyebHasa ayautopus
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