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1. llesu u 3212494 AU CIUILIHHBI

dopmupoBaHHe y 00y4arOIUXCS TEOPETUUECKUX 3HAHUM U IPAKTUYECKUX HABBIKOB B
oOnactu pa3paboTKH U MPOrpPaMMHUPOBAHUS MUKPOKOHTPOJIJIEPHBIX YCTPOICTB Ha Oa3e
miargopmel Arduino. OCHOBHOM 3a/1a4eil Kypca sIBJIsI€TCS OCBOCHHUE IPUHLUIIOB
MOCTPOCHHS BCTPANBAEMBIX CHCTEM, METO/IOB MOJKIIIOUCHHUS U YIIPaBICHUS
nepudepuitHpIMU yCTPOMCTBAMH, a TAK)KE PA3BUTUE KOMIIETCHIINN, HEOOXOAMMBIX IS
CaMOCTOSITENILHOM peanu3aliii MPOEKTOB B 001aCTH AIEKTPOHUKH W aBTOMATH3AIIH.

Kparkoe cogepkaHue TUCHMIIIMHBI

JlucuuniauHa moCBAIeHa H3YYSHHUIO MPUHITUIIOB MOCTPOCHUS U IPOTPAMMHUPOBAHUS
MUKPOKOHTPOJIJIEPHBIX CUCTEM Ha 0a3e MOMyIsIpHON OTKPBITOM anmapaTHO-IIPOrPaMMHOM
miaropmel Arduino. B pamkax Kypca paccMaTpuBaroTCsi OCHOBBI padOThI €
MUKPOKOHTPOJIJIEpaMH, MOAKIIOYEHUE MepUPEPUIHBIX yCTPOUCTB (HATIYMKOB, ABUTATEIICH,
JUCIUIEEeB, MOYJIEH CBsI3U), a TaKkKe pa3padoTKa MPOCThIX BCTPAUBAEMbIX CUCTEM JIJIS
pElIeHHs MPAKTUYECKUX 3aa4d. TeopeTruueckue 3HaHusl 3aKperuIsitoTes Ha 15
MPAKTUYECKUX pabOTaxX, OXBATHIBAIOIINX HTUPOKHUI CIIEKTP TeM — OT 6a30BOI pabOTHI €
(G POBBIMU CUTHAJIAMHU JI0 PeasIi3alliil aBTOHOMHBIX YCTPONCTB C 0OpaTHOM CBSI3bIO.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 AUCUUTUIHHE

3HaeT: KaK BBIIOIHATH PAOOTHI 110 CO3IAHUIO U
COITPOBOX/ICHUIO HH(POPMAIIMOHHBIX CUCTEM U 0a3
TTAHHBIX C IPUMEHEHNUEM COBPEMEHHBIX TEXHOJIOT Ui
pOTrpaMMHUPOBAHUS IS PELICHUHN 33134
QBTOMATH3aIMY U YIIPABJICHUS B IPOTPAMMHO-
anmapaTHbIX PEIICHUSIX CHCTEM YIIPaBICHHUS

YMeeT: BBINOIHATH paOOTHI IO CO3AAHUIO U
COIIPOBOX/ICHUIO HH(POPMAIIMOHHBIX CUCTEM U 0a3
TTAHHBIX C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOT Ui
POTrPaMMHUPOBAHUS IS PELICHUHN 33134
ABTOMATH3alMY U YIIPABJICHUS B IPOTPAMMHO-
anmapaTHbIX PEIICHUSIX CHCTEM YIPaBICHHUS

MeeT mpakTUYECKHUil OTBIT: BBINOIHEHHS paboT 1O
CO3JIaHHIO U COMPOBOXICHUIO HH(POPMAITHOHHBIX
cucTeM 1 0a3 TaHHBIX C IPUMEHEHHEM
COBPEMEHHBIX TEXHOJIOTUH MPOrPaMMHUPOBAHUS IS
pELICHUH 3a/1a4 aBTOMATU3aIX U yIIPABJICHUS B
POTrPaMMHO-aNTAPATHBIX PEHICHUSX CUCTEM
yIIpaBJICHUS

[1K-2 CriocoGeH BBINOIHATH pabOThI 110 CO3/1aHUI0 U
COIPOBOXK/ICHUIO NH(OPMALITMOHHBIX CUCTEM U 0a3
JTAaHHBIX [IPU PELICHUH 3a/1a4 aBTOMAaTU3aLUH U
yIOpaBICHUS B TEXHUUECKUX CUCTEMAX

3. Mecro qnucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH, [lepedeHs MOCIETYIOMMX AUCITUTUTNH,
BUJIOB paboT yueOHOro IjiaHa BUJIOB paboOT

1.0.28 TexHonoruu nporpaMMupOBaHMs,
1.9.03 S3piku nporieaypHoro nporpammvupoBanus  |1.0.26 O0bEKTHO-OPHEHTUPOBAHHOE
nporpammupoBanue Ha Python,




1.0.24 ABromaru3zaiys 1 poboTH3anus
TEXHOJIOTMUYECKUX MTPOLECCOB

TpC6OBaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINMNX AUCIUIIINH:

JlucuurirmHa

TpeboBanus

1.®0.03 f3p1kK poLEAYPHOTO NPOrPaMMHUPOBAHUS

3HaeT: KaK BBIIOIHATH PAOOTHI IO CO3/IAHUIO U
COINPOBOXK/ICHUIO HH(OPMALIMOHHBIX CUCTEM U 0a3
JTaHHBIX C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUI
[IPOrpaMMUPOBAHUS Ui PEILICHUU 3aa4
AQBTOMaTHU3allMM U YIPABICHUS B TEXHUUYECKHUX
CUCTEMAaX YMEET: BBIOJHATH pabOThI 110 CO3/JaHUIO
U CONPOBOXKICHHUIO HH(OPMALIMOHHBIX CHCTEM U 0a3
JTaHHBIX C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUN
[IPOrpaMMUPOBAHUs I PELLIEHUY 3a7a4
AQBTOMATHU3alMK U YIIPABICHUS B TEXHUYECKHUX
cuctemax MmeeT npakTu4eCKuil OMbIT: BHITIOJHEHUS
paboT 10 CO3/1aHUIO U CONIPOBOKACHUIO
UH(QOPMALIMOHHBIX CUCTEM U 0a3 JaHHBIX C
[PUMEHEHNEM COBPEMEHHBIX TEXHOJIOTUI
[IPOrpaMMUPOBAHUs I PELLICHUY 3a1a4
AQBTOMATHU3alMK U YIIPABICHUS B TEXHUYECKHUX

CHUCTEMAX

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6uas TpyA0€eMKOCTh JUCHUILIMHBI cocTaBisieT 3 3.e., 108 4., 12,25 4.
KOHTAaKTHOU pabOThl C MPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX TEXHOJIOTUN

Pacrnipenenenue mo cemectpam
Bcero B yacax
Bunx yuebHo# paboTh
4acoB Homep cemectpa
7
OO6mmast TpyI0EMKOCTh AUCIIUTLITTHBI 108 108
Ayoumopnvie 3aHAmusL: 6 6
Jlextuu (JI) 0 0
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI 6 6
aynuTopHbIX 3aHsaTui (I13)
JlaGoparopuble paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 95,75 95,75
[ToaroroBka K IPAKTHYECKIM 3aHATHSAM, BBITIONHEHNE 1 95 95
3amuTa 3aaHui
ITonroroBka k 3a4ety 0,75 0.75
KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 6,25 6,25
By koHTpos (3a4eT, aud.3a4et, IK3aMeH) - 3a4er

5. ConeprxkaHue TUCHMILIMHBI

| N |

HanmenoBanune pa3aciioB AMCHUIIIIMHBI

| OO0beM ayIUTOPHBIX 3aHITHH 1O BUJIaM B



h9a3z[ena yacax
Bcero JI 113 JIP
1 |OCHOBBI MUKPOKOHTPOJIJIEPOB U 0a30BbIE MPUEMBI 2 0 2 0
5 O06paboTka aHATIOTOBBIX CUTHAJIOB M KOMMYTAITUs ) 0 ) 0
Harpy3Ku
3 |[lepudepuiinbie ycTpoicTBa 1 0OMEH JaHHBIMU 2 0 2 0
5.1. Jlekuun
He npenycmorpensl
5.2. lIlpakTHyeckue 3aHATHS, CEMHUHAPBI
No No Kom-
- 3 HanMeHnoBaHue nim KpaTkoe cofepkaHue MPaKTUYECKOTO 3aHATHS, CEMUHApa BO
3aHATUApa3IeNa]
9acoB
1 1 [{ndpoBoii BBIXOI, IIMPOTHO-UMITYIIECHASI MOIYJIALIUS, paboTa ¢ )
MOTEHIIMOMETPOM
2 2  |PaGora ¢ maTyrKamu, TPAH3UCTOP, KHOMKH 2
3 3 |CaBuroBblii peructp, serial, cepBonpuBo 2
5.3. JIabopaTropHbie padoThI
He nipenycmoTpensl
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Brinonuenne CPC
Criucok nureparypsl (¢ yKkazaHHEeM Kozn-
[Tonsug CPC pas3zenos, miaB, CTpaHull) / ccbuika Ha  [CeMmecTp| BO
pecypc JacoB
1) YueOHas mpakTHKa Mo HAIIPABICHUIO
MMOJITOTOBKH « YTIPABJICHUE B TEXHHUECKHIX
cuctemax». MeToauueckue ykazanus. /
[ToaroToBka K MPaKTUYECKUM 3aHATHUSM, coct. E.A. Kanames; nox pen. JI.C. 7 95
BBHITIOJTHEHHE U 3alllUTa 3a1aHuN Kazapunoa. — UensOunck: U3a. uentp
HOVYpI'Y, 2022. — 85 ¢ 2) DnexTpoHHbIN
HOVYpI'Y (marepuanbl AUCHUILTUHBI Kypca)
— URL: https://edu.susu.ru/
1) YueOHas npakTHKa 110 HaIpaBICHUIO
[MOJITOTOBKH « YTIPaBJICHHE B TEXHUUECKHUX
cuctemax». MeToanuecKkue yKkazanus. /
IMoroToBKa K saueTy coct. E.A. Kanames; ox pex. JI.C. 7 0,75
Kazapunosa. — Uensounck: M3a. nuentp
HOVYpI'Y, 2022. — 85 ¢ 2) DneKTpOHHBIN
HOYpI'Y (Marepuaiibl IUCHUIUIMHBI Kypca)
— URL: https://edu.susu.ru/

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIf NPOBEAeHHUsI TEKYIIer0o KOHTPOJISA YCIeBAeMOCTH,

NMPOMEKYTOYHOM aTTeCTalluu




KOHTpOJ'II) Ka4yCCTBa OCBOCHMUA O6p&30BaTCHBHOﬁ IMporpaMmel OCYIICCTBIICTCA B
cooTBeTCcTBUM ¢ IlonoxxeHuem o 6aHHBHO-p€I>'ITHHFOBOﬁ CUCTEMC OLICHUBAHUA PC3YJIILTATOB

y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

HazBanue
KOHTPOJIBHOTO
MEPOIPUATUS

Ne | Ce-
KM|mectp

Bun
KOHTPOJISI

Bec

Makc.
Oan

[Topsnox HaumcneHus: 6aIo0B

Yun-
ThIBA-
ercs

B ITA

[Ipome-
TectupoBanue
KYTOYHAs - 5

o 670Ky 1
arTecTanus

Texymnii KOHTPOJIb IPOBOAUTCS BO BPEMSI
QyIUTOPHOT'O 3aHATHUS IIPU OMOIIH
KOMITBIOTEPHOTO TECTUPOBAHUS HA MOpTaje
"Onexrponnslii OYpI'Y". Kaxnaplii Tect
BKJIIOYAET 5 BOMPOCOB. Bpems oTBeieHHOE Ha
TecT - 10 MunyT. KonndectBo 6asioB, KOTopbie
CTYZIEHT MOJyYaeT Mo pe3yabraraM ornpoca
COOTBETCTBYET KOJIMUECTBY ITPaBUIIbHBIX
OTBETOB, KOTOpbIE OH Aai. [Tpu yacTuuHO
BEPHBIX OTBETaX MOXKET (POPMUPOBATHCS
poOHOE 3HaYeHue Oasa.

3a4CT

Otuet o
omoxky 1

Texymunii
KOHTPOJIb

Texylmnii KOHTPOJIb OCYIIECTBISAETCS 110
pe3yJibTaTaM 3alluThl CTYACHTOM IISITH 3aa4 U3
6noka 1. OuenuBaercs oOuiee oopMieHe
0TYeTa, KOPPEKTHOCTh HAITMCAHHOTO KOAA ISt
MUKPOKOHTpOJIIEPA, PA0OTOCIOCOOHOCTD
coOpaHHOTO yCTpoiicTBa Ha miardopme
Arduino,

3a4CT

IIpome-
TectupoBanue
JKYTOUHAsI - 5

1o 610Ky 2
arTecTanus

TexyImuii KOHTPOJIb IPOBOAUTCS BO BPEMsI
AyIUTOPHOTO 3aHATHS TPH TOMOIIH
KOMITBIOTEPHOIO TECTUPOBAHUS Ha MTOpTaje
"OnextponHbii OYpI'Y". Kaxaplii Tect
BKJIFOYAET 5 BONPOCOB. BpeMs oTBeicHHOE HA
tecT - 10 MunyT. KomnyecTBo 6aII10B, KOTOpPHIE
CTYZIEHT MOJIy4aeT [0 pe3yabTaraM orpoca
COOTBETCTBYET KOJIMYECTBY MPABUIIBHBIX
OTBETOB, KOTOpbIE OH Aai. [Tpu yacTuuHO
BEPHBIX OTBETaX MOXKET (POPMHUPOBATHCS
poOHOE 3HaueHue Oasa.

3a4CT

OtueT o
610Ky 2

Texymuin
KOHTPOJIb

Texylmuii KOHTPOJIb OCYILIECTBISAETCS 110
pe3yabpTaTaM 3amiThl CTYACHTOM IISTH 33/1a4 U3
610ka 2. OneHnBaeTcs oduiee opopmieHue
0TYeTa, KOPPEKTHOCTh HAMCAHHOTO KO/Ia JUIS
MHUKPOKOHTpOJIIepa, paboTocrnocoOHOCTh
coOpaHHOTO YCTpOICTBa Ha TuIaThopme

Arduino,

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
IIPOMEKYTOYHOU
arTecTaluu

[Tpouenypa npoBeneHus

Kputepuu
OLCHUBAHUA

3a4eT

3auer BoicTaBnsgercs o bPC. Ecnu ctynentom Habpano 60%
perTuHra u 00Jiee, EMy aBTOMAaTHUYECKH BBICTABJISIETCS] OILICHKA

. 2.5, 2.6

B coorBeTcTBHM C




"3ayreno". KPM tuna "lIpomexyrounas arrecranus” moryT |[lonoxenus
OBITh CAAHBI WM NIEpecIaHbl BO BpeMs IPOBEICHHs 3a4eTa AJIs
MIOBBIIICHNS PEUTHHTA.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommnereHnun Pesynbrarsl 00yueHus KM

3HaeT: KaK BBIMOJIHATH PA0OTHI IO CO3JIAHHIO U COMTPOBOXKICHUIO HH(OPMAIIMOHHBIX
cucTeM U 0a3 JaHHBIX C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHI
[IPOrpaMMUPOBaHUs JJIs PEILICHUH 3a7a4 aBTOMAaTU3alluu 1 YIIPABIEHUS B
[TPOrPaMMHO-AIIAPATHBIX PEIIEHUSX CUCTEM YIIPABICHUS

[1K-2

'YMeeT: BBIMONHATH paboThI IO CO3/IaHUIO U COTPOBOXKICHUIO HH(OPMAIIMOHHBIX
cUCcTeM U 0a3 JaHHBIX C IPUMEHEHUEM COBPEMEHHBIX TEXHOIOTHI
[IPOrpaMMHUPOBaHUs JJIs PEIIEHUH 3a7a4 aBTOMAaTHU3alluu U YIIPaBIEHUS B
[IPOrPaMMHO-AIAPATHBIX PEIIEHUSIX CUCTEM YIIPABICHUS

[1K-2

MeeT mpakTUYeCKH OTBIT: BBIOJIHEHUS paboT MO CO3/IaHHUIO U COITPOBOXKICHUIO
MH(GOPMAILIMOHHBIX CUCTEM U 0a3 JaHHBIX C IPUMEHEHUEM COBPEMEHHBIX
TEXHOJIOTUH ITPOrpaMMHUPOBAHUSA Il PELICHUU 3a/1a4 aBTOMaTU3aluu U
YIIPaBJICHUS B IPOrPAMMHO-AIIIAPATHBIX PEMICHHUSIX CUCTEM YIIPABICHUS

[1K-2

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE 00ecredeHUe TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHAs TUMepamypa:
1. TlaBnosckas T. A. C/C++. IIporpaMmmupoBaHu€ Ha S3BIKE BHICOKOTO
YPOBHS : Y4EOHHK JJ1 By30B 110 HampaieHuto "MHdopmarruka u BHIYUCH. TEXHUKA"
/ T. A. ITaBnoBckas. - CII6. u ap. : [Tutep, 2020. - 460 c. : u.

0) OononHumenvHas 1umepamypa:
He nmpenycmorpena

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubauomexe:
He npenycmoTtpenbt

2) Memoouueckue YKazaHus 0Jis Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1.  YueOHas mpakTHKa [0 HAMPAaBIECHUIO MOATOTOBKH « YIIpaBICHUE B
TEXHUYECKUX CHCTeMax»: MeToaudeckue ykazanus / coct. E.A. Kanaies

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCmoamenbHol pabomul cnyoenma:
1. YdeOHas nmpakTuKa 110 HAIPABJIECHUIO MOATOTOBKH « YIIPaBICHUE B

TEXHUYECKUX CUCTEMax»: MeToinueckue ykazanus / cocT. E.A. Kanaies

DJIeKTPOHHAS Y4eOHO-MeTOoAuYeCKasl IOKYMEeHTaIus

HanmeHoBaHue
Bun
No pecypca B bubnuorpaduyeckoe onrcanue
TUTepaTyphl .
AIIEKTPOHHOMN




bopme
., [YueOHast mpaKkTHKa MO HANpaBIECHHUIO MOJTOTOBKH « YIIpaBIeHUE B TEXHUYECKHX
DIIEKTPOHHBIN
OcHOBHas MeTonuueckue ykazanus / coct. E.A. Kanames; mox pex. JI.C. Kazapunona. — Ye
1 KaTaJIor N
JIHTEPATYPA [\ ; oy W3narensckuii nentp KOYpI'Y, 2018. — 82 c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD 1&key=000560575&dtype
ObC Pa3paboTka MHTEPAKTUBHBIX CTPOUCTB Ha annapaTHO-NpOorpaMMHON Iu1aTdhopme
OcHoBHas
2 iTeparypa [[SRATEIBCTER yaeOHO-MeToanueckoe nocoodue / IceroB d. 3., Kynubexos H. A.
PAYPA 11w, https:/e.lanbook.com/book/406823
ObC [Tpuniume! monkaoueHust K koHTposuiepy Arduino UNO R3 nat4mukoB, WHAMKAT
OcHoBHas S
3 irenarypa [A3ATCIBCTBA  MCTIOTHHTENBHBIX MEXaHN3MOB 1 YCTPOHCTE: VYuebHoe nocobue Jyist By30B / AKcC
PAYPR |1 am bypkos B. B., BacuibkoB A. B. https://e.lanbook.com/book/454343
ObC .
4 OcHoBHas 3 TATEBCTEA [TporpammupoBanre MUKpOKOHTposiepa Arduino B MH(GOPMAIIMOHHO-YIIPABIISIO
jTepaTypa | / boposckuii A.C., Hlpeitnep M.IO. https://e.lanbook.com/book/110615

Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

1. Arduino LLC-Arduino IDE(6eccpouno)

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000pyIOBaHUE, CTEH/Ibl, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bun 3anstuit a I_l MPeIyCTaHOBICHHOE MPOTPaMMHOE 00eCTIedeHHE, UCTIONb3yeMOe s
YA Pa3JIMYHBIX BUJIOB 3aHITUH
[IpakTnueckue 712 .
KoMIOHEHTHI 1)1l MPOEKTUPOBAHUS YCTPONUCTB, KOMIIBIOTEPHASI TEXHUKA
3aHATHS U ceMuHapsbl |(30)




