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Pabouas mporpamma mucnumumHbl «IIporpaMMupoBaHHe PpPoO0OTOTEXHHYECKHX
cucTeM» i obydarommxcs 1o Hampapienuto moarotoBkd 09.03.01 Wudopmaruxa u
BeIuKcIMTENbHAS TexHuKa (IIpoduns moarorosku: MuabopMaTiKa U BEMUCIUTEIbHAS TEXHHUKA),
cocTaBjieHa Ha OCHOBaHWM DemepaTbHOTO0 TOCYNapCTBEHHOIO 00pa30BaTENBHOIO CTaHIApTa
BEICIIIEr0 06pa3oBaHus — GakamaBpuar mo HampasneHuto noaroroBku 09.03.01 Madopmaruka u
BEIYMCIIMTEIbHAS TEXHHKA, YTBEP)KIEHHOTo mpuka3oM MuHHcTepcTBa 00pa3oBaHMsA U HAayKH
Poccuiickoit @eneparuu ot 19 centsops 2017 r. Ne 929 (c usm. u gom.), [lopsanka opranusanuu
¥ OCYILECTBIICHHS 00pa30BaTeIbHOM IEATENFHOCTH 110 06pa30BaTeIbHBIM IIPOrPaMMaM BBICILIETO
obpazoBaHuss — TporpaMMaMm OakamaBpuaTa, IIporpaMMmaM CIELHAIATETa, IIPOrpaMMam
MarucTparypsl, YTBEPKAEHHOTO IpUKa3oM MUHHMCTEpCTBA HAayKH M BBICIIETO OOpa3oBaHHs
Poccuiickoit @eneparum ot 06 anpeist 2021 r. Ne 245 (¢ u3M. 1 1011.), B COOTBETCTBHH C y4eOHBIM
IUIaHOM, YTBepKIeHHBIM Y deHbmM coBeToM @I BOY BO «JlonI'Y» mng Habopa 2024 roza.
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1. MECTO JUCLHWIUINHBI B CTPYKTYPE OEPA30BATEJIbHOM ITPOT'PAMMBbI

1.1 TpeGoBaHusi K TpeIBApUTEITHLHON TMOJATOTOBKE OOYYAIOIMIUXCS, MPEAIISCTBYIONINE H
COIYTCTBYIOIINE AUCIHUILTUHBI, HA KOTOPBIX OCHOBBIBAETCS U3yUEHUE TaHHOM:

JTUCIUIIMHBI ~ TporpaMMbl  OakamaBpuata: Mudbopmatnka u  mHOpManmoHHO-
KOMMYHHKAITMOHHBIE TexHoNoruu, Apxutekrypa DOBM, OBM u nepudepuiiapie ycTpoiicTsa,
OcHoBbl iporpammupoBanus, Cetu u Tenekommynukamnuu, WEB-miporpammupoBaHue.

1.2 JIucuuIuiMHBI, KypCcOBBIE pa0OThl W MPAKTUKH, JUIsi KOTOPHIX OCBOCHHE IaHHOU
JUCIUILIMHBI HEOOXOIMMO KaK MpeIIecTBYIOLIEE:

[IpoektupoBanne WHPOPMAIMOHHBIX  CHUCTeM, MeToApl U  CpPeACTBA  IPOSKTUPOBAHHUS
aBTOMATHU3UPOBAaHHBIX cucteM, LludpoBas obpaboTka curHanos, VHTemIeKTyalbHbIE CHUCTEMBI,
[TpousBoicTBEHHAS IPAKTHKA: TPEIUILIOMHAS MTPAKTUKA (00s3aTepHast).

2. OIIMCAHUE JTUCHUITJIMHBI

2.1. O6mas xapakTepucTuKa

HanmeHoBaHMe nokazarens 3Ha4eHMe MoKa3aTess

Ha3zBanue o0pa3oBaTenbHOM POrpaMmbl 09.03.01 MudopmaTika 1 BEIYUCIUTEIbHAS
TEXHUKA

[Iudp 1 Ha3BaHKE B COOTBETCTBUU C b1.B./IB.3 IIporpammupoBanue

y4eOHBIM MJIAHOM pOOOTOTEXHHUECKUX CHCTEM

Yacts 00pa3oBaTeIbHOM MPOrpaMMbl bazoBas yacTh (00s3aTebHA)
beszanbTepHATUBHBIC JUCIUTUIAHBI

KommuectBo 3aueTHBIX enuHUL / BCETO YacOB 6/ 210,1

2.2. Pacnpenenenue 4acoB 1o nepuogam o0yueHHs

a OO01ee KOIUYECTBO YacoB
®opma 91 5 camocCTosI-
5| € | nmekmu- | jmabopa- | MpakKTH- - dopma
00yucHHS 2| 2 TETBHOMN BCETO
8 | OHHBIX | TOPHBIX | YECKHX KOHTPOJIS
paboThI
Ounas 3| 5 17 17 — 38 72 3auér
Ounas 3 6 32 32 — 74,1 138,1 JK3aMeH
OuHas, Bcero 49 49 - 112,1 210,1
3aouHas 3 2 4 — 96 102 3auér
3aouHas 3 6 6 — 102 114 JK3aMeH
3aouyHas BCEro 8 10 — 198 216

3. [IEJTA TUCIIUTIIAHGI

®opmupoBaHre 6a30BbIX 3HAaHUH U HaBBIKOB: OBIaJ€eHUE OCHOBAMH MPOTrPaMMHUPOBAHUS
MUKPOKOHTPOJUIEPOB U UX MPUMEHEHUS B POOOTOTEXHHKE.

[IpakTHuecKkOe NPUMEHEHUE TEOPETUYECKUX 3HaHUM: [I0Ar0TOBKA CTYIEHTOB K PELICHUIO
peanbHBIX 3a/a4, CBA3AHHBIX C MPOEKTUPOBAHUEM U MPOrPAMMHUPOBAHUEM POOOTOTEXHUYECKHX
CUCTEM.

Pa3Butue uHxeHepHoro MmeluuieHus: OOydeHUE CTYIEHTOB CHCTEMHOMY IMOJIXOAY K
pazpaboTke  poOOTOTEXHHUYECKMX YCTPOWCTB, BKIJIOYas IUTAHMpPOBaHUE, pa3paboTKYy,
TECTUPOBAHUE U BHEAPECHUE IPOCKTOB.



N3yyeHue OCHOB HpPOrpaMMHUpPOBAHMUS MHUKPOKOHTposuiepoB: OOydeHHE CTYIEHTOB
OCHOBaM NporpaMMmupoBaHus Ha s3bikax C/C++ mist mukpokoHTposuiepoB Arduino, ESP8266,
ESP32 u npyrux.

PaGota ¢ nepudepuiinpiMu ycrpoiictBamMu: O3HaKOMIIEHHE CTYJEHTOB C MOAKIIOYCHHUEM
U YNpaBIEHUEM pa3IWYHbIMU JAaTUYMKAMU, MOAYJISIMU U HCIHOJHUTEIbHBIMH MEXaHU3MaMU
(HampuMep, CEpBOMOTOPBI, JaTYUKHU TEMIIEPATYPHI, YIbTPa3BYKOBbIE JATUUKH).

N3yyeHue COBPEMEHHBIX TEXHOJOTMH M UHCTPYMEHTOB: O3HaKOMJIEHHE CTYIEHTOB C
aKTyaJIbHBIMH TEXHOJOTHUAMHM W HMHCTPYMEHTAMU I HOPOTPaMMHUPOBAHMUS U CO3IaHUS
POOOTOTEXHUUECKUX CUCTEM Ha 6a3e MUKPOKOHTposuiepoB Arduino, ESP u apyrux miardopm.

4. KOMIIETEHIIMN OBYYAIOHMIEI'OCH, ©OPMUPYEMBIE B PE3VIIBTATE
OCBOEHIA KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOT'PAMMBI, X NTHAMKATOPBI 1
[TNTAHUPYEMBIE PE3VJIbTATBI ObYUYEHUA

4.1. KommereHnun
[IK-1 Cnocoben aHanu3npoBaTh TpeOOBaHUS K IPOrPAMMHOMY 00€CIICUEHHUIO
[1K-2 CriocobeH mpoeKTHpoBaTh MPOrpaMMHOE 00ecIieueHne

4.2. Inqukatopbl KOMITIETCHITUI
IT1K-1.1. 3HaTh: BO3MOXKHOCTH CYIIIECTBYIOIICH MPOrpaMMHO-TEXHUIECKON apXUTEKTYPHI;
BO3MO>XHOCTH COBPEMEHHBIX U MEPCIEKTUBHBIX CPEACTB pa3pabOTKU MPOTrPaMMHBIX MTPOIYKTOB,
TEXHUYECKHUX CPEJICTB; METOIOJIOTUH pa3pabOTKHU MPOTPaMMHOTO 00eCieueHHs U TEXHOJIOTHH
IIPOrPaMMHUPOBAHUS; METOIOJIOTUH U TEXHOJIOTHH MPOSKTUPOBAHUS U UCTIOIB30BaHUA 0a3
JTAHHBIX.
ITIK-1.2. YMeTh: mpOBOIUTH aHAIN3 UCIIOTHEHUS TpeOOBaHUI; BRIpaOaThIBAaTh BAPUAHTHI
peanuzanuu TpeOOBaHUH; MPOBOIUTH OLIEHKY M 000CHOBaHUE PEKOMEHIYEMBIX PELCHUH;
OCYILIECTBIISATH KOMMYHUKAIIMH C 3aMHTEPECOBAHHBIMUA CTOPOHAMH.
[TK-1.3. BnaymeTs: HaBBIKAMU aHAIM3a BOZMOXXHOCTEH peanu3aiiuy TpeboBaHui K TPOrpaMMHOMY
00ecCTeYeHnI0; OIICHKU BPEMEHH M TPYIO0EMKOCTH peau3alui TpeOOBaHUH K IPOrPAMMHOMY
00€ecCTIeYeHNI0; COTIIACOBaHUS TPEOOBAaHUH K IPOrpaMMHOMY OOECIIEYEHUIO C 3aUHTEPECOBAaHHBIMU
CTOPOHAMH; OLIEHKU U COTJIACOBaHMSI CPOKOB BBHIIIOJHEHUS IOCTABJICHHBIX 3a/1a4.
[TK-2.1. 3HaTh: IPUHIIUIIEI TIOCTPOCHUS APXUTEKTYPHI IPOTPAMMHOTO 00ECTICUECHUS 1 BUJIBI
apXHUTEKTYpBl IPOTPAMMHOTO 00€CIICUeHHs; TUIIOBBIE pelIeHHs], OMOIMOTEKH TPOrPaMMHBIX
MOJTyJIeH, I1a0JIOHBI, KJIACCHI 00BEKTOB, UCIOIB3yEMbIE ITPU Pa3pabOTKE MPOTrPaMMHOTO
o0ecrieyeHus; METOAbI M CPEJCTBA MPOSKTUPOBAHUS TPOIPAMMHOTO 00eCIICUeHUS,
METO/JIbI U CPEJICTBA MPOEKTUPOBAHUS 0a3 JaHHBIX; METOMIbI U CPE/ICTBA TPOECKTUPOBAHUS
MPOrpaMMHBIX HHTEP(DEHCOB.
[1K-2.2. YMeTb: UCIONIb30BaTh CYIIECTBYIOIINE TUIIOBBIC PEICHHS U IIAOJIOHBI MPOSKTUPOBAHUS
MIPOrPaMMHOTO OOeCTeueHus; IPUMEHSTh METO/IbI U CPEICTBA MPOSKTUPOBAHUSI IPOTPAMMHOIO
o0ecrniedeHus, CTPYKTYp JaHHbBIX, 0a3 JaHHBIX, IPOrPaMMHBIX UHTEP(HENCOB; OCYILIECTBIATh
KOMMYHHKAIIUU C 3aMHTEPECOBAHHBIMU CTOPOHAMHU.
[1K-2.3. BrageTs: HaBbIKaMH pa3padOTKU, H3MEHEHUS M COTIIACOBAHUS apXUTEKTYPHI
MIPOrPaMMHOTO OOECTIeUeHHUsI C CHCTEMHBIM aHAJTUTUKOM U apXUTEKTOPOM IMPOTrPaMMHOIO
o0ecrnieueHus; MPOEKTUPOBAHUS CTPYKTYP JTaHHBIX; IPOEKTUPOBaHKUE 0a3 JAHHBIX;
MPOEKTUPOBAHMSI IPOTPAMMHBIX UHTEP(EICOB; OIIEHKU U COTJIACOBAHMSI CPOKOB BBITIOJIHEHUS
MOCTaBJICHHBIX 3a7au.



4.3. PesynbTraTsl 00y4eHus

[IK-1.1.1 3naHue BO3MOMKHOCTEH CYHIECTBYIOIIEH NPOrPaMMHO-TEXHUUYECKON apXUTEKTYpHI;
BO3MOXHOCTH COBPEMEHHBIX M IMEPCIEKTUBHBIX CPEICTB Pa3pabOTKU MPOTrPAMMHBIX MPOAYKTOB,
TEXHUYECKUX  CPEICTB; METOJNOJIOTHM  pa3padOTKU  NIpOrpaMMHOro  oOecreueHHus — Juis
MHUKPOKOHTPOJUIEPOB U TEXHOJIIOTUU IporpamMmupoBaHus. Bragers 0a30BbIMH M yrilyOIeHHBIMU
3HAHUSMH T10 IPOrPAMMHUPOBAHUIO0 MUKPOKOHTpOIiepoB Arduino, ESP.

[1K-1.2.1 YMeHue npoBOAUTH aHAIIW3 HUCTIONHEHUS TPEOOBaHMIl; BEIpaOaThIBATh BApUAHTHI
peanuzanuu TpeOOBaHU; MPOBOIUTH OLIEHKY M 000CHOBAaHUE PEKOMEHIYEMBIX PELIECHUH;
OCYIIECTBIISATH KOMMYHHUKAIIUU C 3aMHTEPECOBAHHBIMU CTOPOHAMHU.

I1K-1.3.1 Bnianenve HaBpIkaMH aHaJIM3a BO3MOYKHOCTEH peanu3aiui TpeOoBaHUN K
MPOrpaMMHOMY 00€CIIEYeHHIO; OLIEHKH BPEMEHU U TPYJOEMKOCTH peaan3aluu TpeOoBaHUM K
IPOrpaMMHOMY 00ECTIEYCHHUIO; COTIIACOBAHUS TPEOOBAHUI K MPOrPaMMHOMY OOECIIEUYSHHIO C
3aWHTEPECOBAHHBIMU CTOPOHAMU; OLIEHKU M COTJIACOBAHMUS CPOKOB BBITIOJIHEHUS MOCTABICHHBIX
3ajad.

[1K-2.1.1 3nanue TpUHIMIIOB TOCTPOSHUS apXUTEKTYPhI MPOTPAMMHOTO 00ECIICYCHUS U BUIBI
apXUTEKTYPhI IPOrPAMMHOI0 00ECIICUEeHHUS; TUTIOBBIE PEeLICHUS, ONOINOTEKH MPOrPaMMHBIX
MOJTyJIeH, I1a0JIOHBI, KJIACCH 00BEKTOB, UCIOIB3yEMbIE ITPU Pa3pabOTKE MPOTrPaAMMHOTO
o0ecrieyeHns; METOABI M CPECTBA MPOSKTUPOBAHUS TPOIPAMMHOTO 00eCIICUeHUS,

METOJbl M CpEJCTBAa MPOCKTHPOBAaHUS 0a3 [aHHBIX; METOABI W CPEACTBA MPOEKTUPOBAHUS
IpOTrpaMMHBIX HHTep(eiicoB. YMeHHe pa3padaThiBaTh W pEaTU30BBIBATH POOOTOTEXHUYECKHE
MIPOEKTHI C UCIIOIB30BAHUEM PA3IMYHBIX MePUDEPUHHBIX YCTPOHUCTB U MOTYJICH.

[1K-2.2.1 YMeHue ucoiabp30BaTh CYIIECTBYIONIUE TUIIOBBIE PEIICHHS U MIa0JIOHbI
MPOEKTHUPOBAHUS IPOTPAMMHOTO 00ECTICYCHHST; TPUMEHSATh METOJIbI U CPE/ICTBA MPOCSKTUPOBAHUS
MPOrpaMMHOT0 obecrieueHus: poOOTU3UPOBAHHBIX CUCTEM, CTPYKTYP AaHHBIX, 0a3 JaHHBIX,
NPOTrPaMMHBIX HHTEP(EHCOB C MOMOIILI0 HHTETPUPOBAHHBIX CHCTEM Pa3pabOTKH.

BbITh cIOCOOHBIMU MHTETPUPOBATH OECIIPOBOIHBIE TEXHOJIOTHH B POOOTOTEXHUYECKHUE CHCTEMBI.
YMeTh IPOBOJUTH OTJIA/KY, TECTUPOBAHUE U JIOKYMEHTUPOBAHHUE MTPOCKTOB.

[1K-2.3.1 Brnagenue: HaBbIKaMH pa3pabOTKU, H3MEHEHUS M COTIIACOBAHUS ApXUTEKTYPHI
IIPOrPaMMHOT0 00ECIEUeHUs C CUCTEMHBIM aHAJTUTUKOM M apXUTEKTOPOM IPOrPaMMHOTO
o0ecrieyeHus; MPOSKTUPOBAHUS CTPYKTYP JaHHBIX; IPOSKTHpPOBaHUE 0a3 JaHHBIX;
MIPOEKTUPOBAHUS IPOTPAMMHBIX HHTEP(EHCOB; OIIEHKH U COTJIACOBAHUS CPOKOB BBIITOJTHEHHS
MOCTaBJICHHBIX 3a7a4. O0IagaTh HaBBIKAMU KOMAH/THON paOOThI M YIIpaBiICHHS IPOCKTAaMH B
o0sacT poOOTOTEXHUKH. BBITh TOTOBBIMH K TaIbHEHIIIEMY U3yUCHHUIO M IPUMEHEHHIO
COBPEMEHHBIX TEXHOJIOTUH ¥ HHCTPYMEHTOB B 001aCTH POOOTOTEXHUKH.



5. [TIPOTPAMMA JUCHUIIIMHBI

IHopsiakoBbI HOMEP
H TeMa

Kparkoe cogep:kanue TeMbl

Tema 1.
[TpuHIMTIEL
MTOCTPOCHUS U 00JIacTH

[Ipenpicropus podoToTexHuku. TepmuH "po6oT". Bo3HUKHOBEHNE U pa3BUTHE
COBpEMEHHOU POOOTOTEXHUKU. TEpPMHMHOJIOTHUS B 00JacCTH POOOTOTEXHUKH.
[Toxonenuss po6otos. Ilapamerpsl, ompeneisionMe TEXHUYECKUH YPOBEHb

npumenenns PTC, pobotoB. CoctaB pobotoB. Kiaccudpukanuss poOOTOB MO Ha3HAYCHHIO,

KI1acCU(UKAIHS KOHCTPYKIIUH, CIOCO0y yrpaBiieHus, ObicTpozelicTBrio. Knaccupukamus mo

po6OTOB. TUIYy cpenbl  mepeMmenieHus. HaseMmHble  yHUBEpCAJbHBIE  CHCTEMBI
NePEABIDKEHHS: TYCCHUYHBIC, KOJICCHBIE, IIararoInue poOoThl.

Tema 2. [Tnarpopma Arduino UNO, Arduino Mega2560, ESP8266, ESP32, Node

MuKpOKOHTPOIIIEPHI MCU. OcHoBHBIE 0COOEHHOCTH U XapaKTEPHUCTUKN MUKPOKOHTPOJLIEPOB

111 poOOTOB, [TporpamMMupoBaHre MUKPOKOHTpOILIepoB. [IporpaMmmupoBanue

XapaKTePUCTUKU BB0/1a/BBIBO/Ia IU(POBBIX BBHIBOJIOB.

Tema 3. [TporpammMHBIe cpeabl pa3padoTku mporpammHoro obecniedenus st PTC:

Cpencrsa WuTtepnpeTatopsl. Kommunstopsr. Cumynsaropsl U OMYJISATOPBHL.

nporpaMmupoBanusi. | MiHTerpuposannsie cpenctsa paspaborku: Arduino, C++. UnoArduSim

Tema 4. TIpoTOKOIBI Wurepdeiicet u mportokoasl mukpokoHTpoiuiepo UART, USB, SPI, 12C,

nHTepdhericoB Ethernet. TIporpammupoBanue u ucrnonas3oBanue uHTepdeticop SPI u 12C.

MHKPOKOHTPOJIJIEPOB BeiBog wHpopmanmu Ha LCD w TFT gucmien. [IporpammmpoBanue
yIpaBJIeHHEM JBUTaTeNIIMH [TOCTOSIHHOTO TOKA U CEPBOMOTOPAMH.

Tema 5. OyHkuoHanpHast cxema pobota. McnomaurenbHas cucteMa. JlpaiiBepsl mis

DOyHKIMOHAIBHASL yIpaBJICHUs] JIBUTATENSAMHU. YTPABICHHWE JBUTATEISIMA IOCTOSHHOTO TOKA.

cxema pobora. HIpoTHO-UMITYIbCHAS MOTYJISIIHSL.

HcnonnurensHas

CUCTEMA.

Tema 5. OyukuuoHanbHass cxema pobora. Cucrema ympapieHus. JlaTuuku u

OyHKIIMOHATbHAS ceHcopel st poOoroB. IIpeoOpazoBaHuMe  JaHHBIX  MEPBHYHBIX

cxema pobora. npeoOpazoBarenei.

Cucrema yrnpaBieHHUs

Tema 7.

Cucremsl
NepeABIKCHUS
MOOUIIBHBIX pOOOTOB

Simul IDE CumynsTop 31€KTPOHHBIX CXEM B peajibHOM BpEMEHH. Y IIpaBJIeHUE
poGoToM. OCHOBHBIE KOMIIOHEHTHI YCTPOMCTB ympaBieHUs. DyHKIUH
BpeMeHH, MHOT03a7adHocTh. [IpepeBanms. [lepudepuitapie ycTpoiicTBa
MHUKPOKOHTpOJUIepoB. [Togkirouenre ycTpoiicTBa yrpasiaeHus K poooTy.

Tema 8.

HUcTouyHukn u
MPUEMHUKH JaHHBIX,
CEHCOPHBIE CUCTEMBI.

HNcrounnkn  maHHBIX.  AHAJIOrOBbIE W JHUCKPETHBIE  CHTHAJIBI.
[TpeoOpa3oBanue naHHBIX. THUTIBI M XapaKTEPUCTUKH JATYUKOB. CeHCOpHBIC
cuctembl. Ha3zHauenue u kimaccu@ukanusi CEHCOPHBIX cucTeM. KoHTaKkTHbIe U
OECKOHTAaKTHBIE CEHCOpHbIE CHUCTeMbl. CHCTEMBl TEXHUYECKOTO 3PEHUS.
[Tpuemuuku nanubix. [IpeobpazoBanue NaHHBIX U1 IPUEMHHKOB.

Tema 9. Ammapartaeie naTepdeiickl. MakeTHpoBaHHE YCTPOUCTB. MeXIpoIiecCOpHbBIE

AnmapaTHble KOMMYHUKAaIMHU. Y cTpoicTBa HHAMKAIUH. JKUIKOKPUCTATUIMYECKUN JUCTUIEH.

I’IHTep\‘PeﬁCHa Hcnonr3oBaHne MUPOTHO-UMITYJIBCHOM — MOAYJSIUU  JJISL  YIIpaBICHUS

yCTpoucTsa aHAJIOTOBBIMU yCTpoiicTBamHu. JlaTunku. Mexanuueckue natuuku. [logaBnenue

WH/IHKATIH. npebesra KOHTAKTOB. YIBTPa3sByKOBOM ¥ MH(PAKpacHBIA JETEKTOPEI
CTOJIKHOBEHUII.

Tema 10. [TporpamMmmupoBanre oOHapYyKeHHSI OOBEKTOB. YIIBTPa3ByKOBOW TabHOMED.

IIporpammupoBaHue OnTuyeckre JaTYMKU. 3BYKOBBIC JATYHKHU. Pacro3HaBaHne 3BYKOBBIX KOMAH]I.

OOHapyKEHHS

00BEKTOB.

Tema 11. JluctaHunoHHOe ynpasieHne poooToM. [IpuéMHIK CUTHAIOB JUCTAHIIMOHHOTO

JlucraHnoHHOE ynpagienus. BzaumoneiictBue ¢ podorom o Wi-Fi.

ympasieHue podoTom
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Tema 12. [lonstue, cucremMa W TEOpHs ABTOMATHYECKOro ympasieHus. Cucremsl
Cucremsl ABTOMAaTHYECKOTO peryIupoBaHus. J[BmkeHHe poOOoTa K TOYKE C 3aaHHBIMHU
ABTOMAaTHUYCCKOI'O KOOPJMHATAMH.

yHOpaBJICHU.

Tema 13. VHTEmneKkTyalbHbIE CUCTEMBI YIIPABICHUS W UX IPUMEHEHUSA B YIPaBICHUU
WuTenexryanbHbIe MEXaTPOHHBIMH U POOOTOTEXHUYECKIUMH CUCTEMaMH

CHUCTEMBEI YIIPaBICHUS

6. CTPYKTYPA U COJEPXKAHUE TUCLUIIIMHDBI

6.1. ®opma oOydeHust — OUHas, Kypc — 3, CEeMeCTp — 5

Haumenopanus pasaciioB U TCM

KonnuecTtBO yacoB

Jlext. | Jlabop. | Ilpakr. | CPC | Bcero
Tema 1. IMpusnumne! noctpoenus u 06macTu 2 2 - 4 8
npumenenus: PTC, knaccudukaimst poOoToB.
Tema 2. MUKpOKOHTPOJIIEPHI UIsi POOOTOB, 3 3 - 8 14
XapaKTEPUCTUKU
Tema 3. Cpencra mporpaMMHUpPOBAHUS. 4 4 - 8 16
CHUMyIIATOpBI.
Tema 4. [IpoTokosbl uHTEphEcOB 4 4 - 8 16
mukpokoutposuiepos 12C, SPI, UART
Tema 5. @yHKIIMOHATIbHAS cXeMa poOoTa. 4 4 - 10 18
HcnosnHuTenpHas cucrema.
NTOI'O 3A CEMECTP 17 17 — 38 72

6.2 ®opma 00yueHuss — ouHas, Kypc — 3, cemecTp — 6
HaumeHnoBanus pa3zenoB u TeM Koumiectso dacos

Jlexn. | JlaGop. | Ilpakr. | CPC | Bcero
Tema 6. DyHKIIMOHAIBHAS CXeMa PoOoTa. 4 4 - 9 17
CucremMa ynpaBJIeHUS
Tema 7. DyHKIMOHAIBHAS CXeMa PoOoTa. 4 4 - 9 17
HcnonuurenbHas cuctema. CucreMsl
TIepEIBIKEHISI MOOITLHBIX pOOOTOB
Tema 8. UCTOYHUKH U IPUEMHUKHU JaHHBIX, 4 4 - 9 17
CEHCOPHBIE CCTEMBI.
Tema 9. Anmapartnbie uHTepEiCHI, 4 4 - 9 17
YCTPOMCTBA MHAUKAIIUU
Tema 10. [IporpammupoBanue oOHapyKEHHS 4 4 - 9 17
00BEKTOB.
Tema 11. JlucTaHIimoHHOE yIIpaBICHUE 4 4 - 9 17
poboToMm
Tema 12. I[TogcucTeMbl aBTOMAaTHYECKOT'O 4 4 - 10 18
perynupoBanus B poOOTax.
Tema 13 UHTENNEKTyaIbHBIE CHCTEMBI 4 4 - 10,1 18,1
yIpaBIeHUs
NTOI'O 3A CEMECTP 32 32 — 74,1 | 138,1
NTOI'O ITO KOMITOHEHTY OIIOIT 49 49 — 112,1 | 210,1
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6.3. ®opma o0yueHHs — 3a04Has1, Kypc — 3

HawnMeHoBaHUs pa3liesioB B TEM Komiectso sacos
Jlexn. | JlaGop. | Ilpakr. | CPC | Bcero
Tema 1,2,3 2 2 - 49 53
Tewma 4,5,6 2 2 - 49 53
Tema 7,8,9 2 2 — 49 53
Tema 10,11,12,13 2 4 - 51 57
NTOI'O 3A KYPC 8 10 — 198 216
NTOI'O ITO KOMITOHEHTY OIIOIT 8 10 — 198 216

7. OHEHOYHBIE MATEPHAJIbI (CPEACTBA) UL TEKVUIETO KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINUN

7.1. KoHTpOsBbHBIE BOIIPOCHI
[TprMepsl KOHTPOIBHBIX BOIIPOCOB:
1. Kakue onepaiioHHbIE CUCTEMBI MTOAEPKHUBAIOT ycTaHOBKY Arduino IDE?
2. Kak co3nate HOBBII npoekT (cketd) B Arduino IDE?
3. Kakue ocHoBHbIe pa3zensl umeeT uurepderic Arduino IDE?
4. Kak 3arpy3uTh HalmMCaHHBIM KOJI B MUKPOKOHTpouiep uepe3 Arduino IDE?
5. Kakoga ponb ¢pynkiuu setup() u loop() B ckeryax Arduino?
6. Kakne 6ubimoTekn He0OX0IUMO TOIKIIFOUHTH 711 paOOTHI ¢ JaTYMKAMU, HAIPUMED, TaTINKOM
temneparypst DHT11?
7. Kak ynrars maHgele ¢ aHaiorosoro sxoma Ha rwrarax Arduino UNO u Nano?
8. O0mwscHuTE, Kak Hcnonb3oBaTh GyHkiuio digitalRead() u digital Write() muis paboTsl ¢
U (POBBIMU BXOJAMH U BBIXOJAMH.
9. Kak no6asuts nognepxkky miarsl ESP8266 B Arduino IDE?
10. Kakue cnenuduyeckne 6ubnamorexku s padotel ¢ Wi-Fi Hy)XKHO MOIKITIOUNTE TTpU paboTe C
ESP8266?
11. Kak ormpaBute HTTP-3anpoc ¢ momomsio ESP8266?
12. O6bscuuTe, Kak ucnonb3oBarh Gpynkuun WiFi.begin(), WiFi.status() u WiFi.disconnect() B
cketyax st ESP8266.
13. Kak ucnonb30BaTh nocienoBaTenbHbIi MoHUTOP (Serial Monitor) asist BEIBOIa TaHHBIX U
OTJaaKH Kona?
14. Yro nenatb, ecnu 3arpy3Ka CKeT4a B MUKpPOKOHTPOJIJIEP HE yAaach?
15. Kak unaTeprnipetupoBath omnOku koMt B Arduino IDE u 9uro o3navarot Hanbosee
pacnpoCcTpaHEHHBIE U3 HUX?
16. O6bscHuTE, Kak ucnonb3oBath GpyHkiuu Serial.begin(), Serial.print() u Serial.println() mst
OTIAJKH.

7.3 OGpa3zer; TecTOBOTO 3aJaHUS

Jns nogaum curnana Ha HIMM-BbIxo UCTIONB3YIOT KOMaHIY
Bri6epute oquH OTBET:

a. analogRead();

b. analogWrite();

c. digitalWrite();



7.4 TIlpumep SK3aMEHAIIMOHHOTO OMIeTa.

®OI'bOY BO «/loHeukunii rocy1apCTBEHHbIA YHUBEPCUTET

OO6pa3zoBarenbHbIi YPOBEHb

bakaiasp

Hamnpasnenue moaroroBku __09.03.01 «MudbopmaTHKa ¥ BHIYUCIUTEIIbHAS] TEXHUKA

VuebHas JUCHUITIINHA «I[IporpaMMHUpOBaHHUE DOGOTOTGXHI/I‘IGCKHX CUCTEM»

1. CocraB po6otoB. Kiaccuduxamms poOOTOB NO Ha3HAUCHHIO, KOHCTPYKLUH, CIOCOOY

cemecTp _6

3K3AMEHAIIMOHHBIN BUJIET Ne 4

yIpaBJieHus, ObICTPOICHCTBUIO.

2. OOwscHUTe, Kak ucnonb3oBath GyHkmu WiFi.begin(), WiFi.status() u WiFi.disconnect() B

cketyax st ESP8266.

3. HanmmmuTe KO As yIpaBiIeHUs: CEPBO-MOTOPOM C ITOMOIIBI0 Oubinoreku Servo Ha Arduino

Nano.

8. PACIIPEJIEJIEHUE BAJIUJTOB, KOTOPBIE ITIOJIVHAIOT OBYUAIOIIMUECH

OOm1as orieHKa 3HaHUI 00y4JaIOUIMXCS 10 AUCIUILTHHE TpoBouTcs 1o 100-6amibHoi

HIKaJIe UCXO/s U3 MaKCUMyMa, IPUBEIEHHOTO B Tabiuie Huke. OpranuzaiioHHo-yueOHas padoTta

B ayJIMTOPUH OICHMUBACTCS HA OCHOBE TAKUX KPUTCPUEB KaK MOCEIIAEMOCTh 3aHITHH,

CBOEBPEMEHHOE U KaYEeCTBEHHOE BBITIOJTHCHUE JIOMAITHHUX 3a/I1aHUH, aKTUBHOCThH BO BPEeMs
MMPOBCACHUS JICKHUOHHBIX U MMPAKTUYCCKUX 3aHSATUN (y‘IaCTI/Ie B O6CY)K,Z[€HI/II/I TCKYLICTO U
NPOIIEHHOTO MaTepuaia, peuieHue 3a1a4 u T.11.).

8.1 Cemectp 5

MakcumanbHOE
Howmepa Tem Bunst pador
KOJIM4YECTBO 0alsIoB

Tema 1.
[Iporpammuoe
yIpaBieHUE JlaGopatopHas pabora 1 5)
nuGpoBEIMU
BBIXOJAMH
Tema 2. JlabopaTtopHnas pabora 2.1 5
IIporpammupoBanue | JlabopatopHas padora 2.2 5
YCTPOMCTB B
CUMYJIATOPE JlabopaTtopHnas pabora 2.3 5
UnoArduSim

Kontponbnsiit Tect 1 10
Tema 3. JlaGopatopHnas pabora 3.1 10
IIporpammupoBanue | JlabopaTtopHas pabora 3.2 10
B Arduino IDE JlaGopatopnas pabora 3.3 10
Tema 4.
[TporpammupoBanue | Jlabopatopnas pabora 4 10
cBs3u Mexay MCU
NTOI'O 70
3auér Bormpocos 3, no 10 6amtoB Kax bl 30
OOt UTOT 3a CEMECTP 100

8.2 Cemectp 6




MakcumanbHOE
Homepa tem Bunpr pabot
KOJIMYECTBO 0ajlsIoB

Tema 5. JlaGopatopHas paboTa 5 5
IIporpammupoBanue | JlabopartopHas padora 5.1 5
B Simul IDE u JlaGoparopsas pabora 5.2 5
Arduino IDE Jla6oparopHas pabora 5.3 5
(yHkImit pobora Jla6opaTopHas pabora 5.4 10

Kontponbnsiit TecT 10
Tema 11.
JlMcTaHIIMOHHOE JlaGoparopHas pabota 6 10
yIpaBJIeHUE
gggjéi CAPB JlaboparopHas pabdota 7 10
Tema 13. IC poGorta | Jlaboparopnas pabota 8 10
NTOI'O 70
DK3aMeH Bonpocos 3, 1o 10 6amioB kax i 30
OOt UTOT 3a CEMECTP 100

CoOoTBeTCTBHE OAJUIOB OLIEHKE

OrieHKa 10 NATHOAUILHOM HIKaJIe
KomnunuectBo 6annos v
s 100 ECTS | Dxsamen, mudpdepeHpoBaHHBIN 3auer
3a4er

90-100 A OTJIUYHO 3a4TEHO
80-89 B 3a4TCHO
75-79 C Xopottio 3Q4TEHO
70-74 D 3a4TCHO
60-69 E YIOBJIETBOPUTEIBHO B—
35-59 FX HE 3a4TEHO

0-34 = HEY/IOBJICTBOPUTEIILHO o 3a9TeHo

9. OBECIIEYEHHME OBPA3OBATEJIbHOI'O ITPOLUECCA IJIA JIULL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbA 1 MTHBAJIN/IOB

B xone peanu3anuu AUCIUTUTHHBI HCTIOIB3YIOTCS CIEAYIONTUE TOTOTHUTEIBHBIE METO/IbI
00y4YeHHsI, TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHOH aTTECTalluU 00YJaIONINXCs B
3aBUCHUMOCTH OT UX WHIUBUAYAIBHBIX OCOOCHHOCTEH:

1) 1t CIIeTbIX ¥ CIIa00BUIATITNX :

— JIEKITUH 0(hOPMIISIOTCS B BUJIE STIEKTPOHHOTO TIOKYMEHTA, JOCTYITHOTO C IIOMOIIBIO
KOMIThIOTEPA CO CHEIMATN3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUeHUEM;

— JJIs BBITIOJTHEHM S 3a/I1aHUS TIPH HEOOXOIMMOCTH MIPEIOCTABIISCTCS YBEINYMBAIOIICE
YCTPOKCTBO; BO3MOXHO TaK)K€ MCIIOJIb30BaHUE COOCTBEHHBIX YBEITHUUBAIOIINX YCTPOUCTB;

— MUChbMEHHBIE 3aJaHMs O(OPMIISIOTCS YBETUICHHBIM IIPUPTOM.

2) ISt TIIYXHUX W CIa00CbIIIAITIX

— JeKiuu 0OPMITSIFOTCS. B BUJIE AIIEKTPOHHOTO TOKYMEHTA;

— MACHMEHHBIE 3aJIaHVSI BBITIOHSIOTCS HAa KOMIIBIOTEpPE B MUCBMEHHOH (hopme;

— 9K3aMEeH IIPOBOINUTCS B MUChMEHHOU (hOpMe Ha KOMITBIOTEPE; BOSMOXKHO MTPOBEICHHUE B
dbopme TecTUpOBaHUS.

3) Asis ML ¢ HAPYIICHUSIMHA OTIOPHO-IBUTATEIHHOTO anmnapara:
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— JIEKIUHN 0(OPMIIIOTCS B BUJIE 2JIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C OMOILBIO
KOMITBIOTEpA CO CHEIMATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIICUeHUEM;

— MUCbMEHHBIC 3a/1aHUS BBIIOIHSIIOTCS HAa KOMIIBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOJAATCS B YCTHOH (pOpME MIIN BBIMTOTHSAIOTCS B MUCBMEHHOM (hopme
Ha KOMIIBIOTEpE.

ITpu HEOOXOIMMOCTH TIpelyCMaTPUBACTCS YBEIIMUCHNUE BPEMEHH I TOJATOTOBKH OTBETA.

ITponienypa npoBeaeHHs MPOMEKYTOUHOM aTTECTALMK I 00yUaroIUXCs yCTaHABINBACTCS
¢ y4€TOM MX MHAMBHyaJIbHBIX ICUX0(u3nueckux ocodenHocreil. [Ipomexxyrounas arrecranus
MOYET IIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[TpoBenenue npoueaypbl OLIEHUBAHUS PE3yJIbTaTOB 00YUEHHUS JOMYCKACTCS C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTHH.

Ob6ecneunBaeTcs OCTYN K MHPOPMAITMOHHBIM U OMOIHOrpaUuecKUM pecypcaM B CETH
WuTepHeT ais kaxaoro o0yyatomerocs B popmax, aJalTHPOBAaHHBIX K OTPAHUYECHUSAM HX 370POBbS
¥ BOCHPHUATHUS UH(OPMAIIH:

1) 1t CIIeTbIX ¥ CIIa00BUIATITNX :

— B [1€4aTHON (hopMe YBEIMYCHHBIM HIPUPTOM;

— B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

2) Ui TIyXUX ¥ CaOOCTBIIIAITIX ;

— B TIeYaTHOM (opme;

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

3) 11t 00y4arOLIMXCs C HApYIIEHUSIMH OTIOPHO-/IBUTaTEJIBHOTO anmnapaTa:

— B I1e4aTHOH (hopme;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE YUYEBHOTI'O ITPOLIECCA

YuebHbie 3aHsATHA TpoBomsATcs B 4-m kopmyce Jounl'Y (mp. Tearpambnsid, 13). s
MPOBEJCHUS JTA0OPATOPHBIX 3aHIATHA TpeOyeTcs ayauTopusi, OOOpYyIOBaHHAs MEJIOBOM WK
MapKepHOH JOCKOH, MyJIbTUMEAUHHBIA IPOEKTOP U KPaH, HOYTOYK, KOMILJIEKT y4eOHON MeOeH 1JIst
CTYJEHTOB, pabodee MECTO MPENOIaBaTeNs, BBIX0/ B IHTEpHET — IMPOBOIHOM HITH C UCIIOJIb30BAHUEM
Wi-Fi.

JlJist caMOCTOATENhHOM pabOThI UCTIOIB3YIOTCS TEKCTOBBIC U JIEKTPOHHBIE pecypchl Hayunoit
OMOJIMOTEKN YHUBEPCUTETA M JPYTrUX DJIEKTPOHHBIX OMOJMOTEYHBIX 0a3 MaHHBIX, Y4eOHO-
METOANYECKOe OOECleueHne, MPEACTAaBICHHOE B YueOHO-MeToau4eckoM kabunere [naBHOTO
kopmyca (aym.405).

OOyyaromnuecss UMEIOT BO3MOXKHOCTh HCITOJIb30BaTh y4eOHBIE MaTepUajbl MO NUCHUIUIMHE,
pasmemenasie Ha Toiatdhopme Moodle Ilentpa mucranmmonHoro ooOpazoBanus PI'BOY BO
«Joul'Y». Ilpu u3yyeHun AUCHUIUIUHBI IPUMEHSIOTCS SJICKTPOHHOE 00yueHHe U JTUCTaHLMOHHBIC
o0pa3oBaTeibHbIe TEXHOJIOTHH.

NudopmannonHsie MaTepuaibl, METOIUYECKUE YKA3aHUS 1O BBIMOTHEHHUIO JaOOPaTOPHBIX
pabot pasmenienHsie Ha matgopme Moodle IlenTpa aucranmmonsoro oopazoBanus I'EOY BO
«doul'Y» o aapecy: http://dl.donnu.ru/course/view.php?id=10

C ucnonb30BaHHEM pecypcoB MIATGHOPMbI TUCTAHIIMOHHOTO OOpa30BaHUs OCYIIECTBISETCS
TEKYIIMA KOHTPOJIb 3HAHWW OOYYarOIIMXCS Ha OCHOBE TECTUPOBAHUS U TMPOBEPKH PE3yJIbTATOB
CaMOCTOSITEIIBHOU PaOOTHI.

11. PEKOMEHAYEMAS JINTEPATYPA

11.1. OcHoBHas nuTEepaTypa
1. Kypoimikun, H. I1. OcnoBsl po6otoTexuuku: yue6. nocodue / H. I1. Kyporukun ; Ky3['TY. —
Kemeposo, 2012. — 168 c.
2. Kontox, B. JI. OcHOBBI poboToTexHHKH : yueb. mocooue B. JI. Kontox ; U3narenscTtBo «DEeHUKC) —
Poctos v/]1 :, 2008. — 281 c.
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3.KHI/IMOB, A. C. PO6OTI/IBI/IpOBaHHBIC TEXHOJOTMYCCKHUE KOMIIJIEKCBI 1 aBTOMAaTUYCCKUEC JIMHUN B CBAPKE

: yae0. mocobue 2-e u3a., uctp. u gor. — CII16.: MI3garensctBo «Jlanby, 2011. — 240 c.
http://e.lanbook.com/view/book/1804/

11.2 JlonomHUTEIBHAS
4. IOpeBuy, E. 1. OcHOBBI pOOOTOTEXHUKH. — 2-€ U31., iepepad. u nom. / E. U. FOpesuu. — CII6. : BXB-
[MetepOypr, 2010. — 416 c. http://elib.spbstu.ru/dl/325.pdf/view
5. Coeiny, I'. A. [Ipombimuiernsie po6oTel: KoHCTpyHpoBaHue 1 MpuMEHEHHE : yue0. mo-cooue yis

CTYJICHTOB MAaIlIMHOCTPOUT. CHeTaibHOCTeH By30B / mox pen. B. U. Koctioka. — Kues: Buma mkona ,
1991. -311c.

6. BopoOnes, B. 1. [IpombinuienHsie poOoThl arperaTHo-moayasHoro tuna / E. Y. Bopo-6bes, 0. T'.
Kossipes, B. U. Lapenko; nox pex. FO. I'. KossipeBa. — M.: Mammnoctpoenue , 1988. — 240 c.
7. Kosbipes, 1O. I'. IIpombinuienHbie poOoThl: cipaBoyHUK. — M.: Mammunoctpoenue , 1988. — 392 c.

12. ”TH®OPMALIMOHHBIE PECYPCBHI

1. Anmaparnas yacts miargopmsl Arduino, URL: http://arduino.ru/Hardware
2. Cpena paspaborku Arduino. URL: http://arduino.ru/Arduino_environment
3. Ranger Robot Kit. URL: http://learn.makeblock.com/en/ranger/
4. TIporpammupoBaHue ycTpoicTB Ha ocHOBe Moyt ESP32 URL:
https://habr.com/ru/companies/epam_systems/articles/522730/
5. I'.'T.Jlomonoc. I[IporpaMmmupoBanre poOOTOTEXHUUECKUX CUCTEM. DJIEKTPOHHBII
penozutopuii yueOnbix kypcos Joul'Y.URL: http://dl.donnu.ru/course/view.php?id=10

6. Hayunas 6uGimoreka JloHernkoro HanuoHansHoro yauBepcutera. URL:
http://library.donnu.ru/

13. I[IporpamMmHOE oOecrieueHue

1. Windows 7 PRO (kopriopatuBnas iuuen3us Joal'Y Ne 46484614)
2. Microsoft Office (kopnioparusHas aurieH3ust JJonl'Y Ne 46472919)
3. Arduino IDE

4. UnoArduSim

5. Simul IDE

6. VS Code

7. MicroPython

8. IDE (ba3oBas Bepcus) Trace Mode 77 ®


http://arduino.ru/Arduino_environment
http://learn.makeblock.com/en/ranger/
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