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Ucnonb3oBaHue nnatdopmbl Arduino npu noaroToBKe crneuuanmcToB
aBTOMOOUNbLHOM OTpacnu

AHHOMauyus. B pabome paccmMompeHbl OCHOBHbIE NMPeONOChINIKU K UCM0b308aHUK0 arna-
pammHo-rnpozpamMMHbIX rnraamgopm 8 y4ebHOM rpoyecce mexHuU4ecKkoeo 8y3a rnpu rnood20-
moeke crieyuanucmos asmomobusnibHol ompacnu. lpedcmasneH onbim rpakmu4eckKko2o
npumeHeHus nnamagopmsbi Arduino.

Knro4veeble crioea: MukpokoHmposep, Arduino, MUKpOmpoueccop, anekmpu4yeckasi
cxema, y4ebHbIl npouecc, asmomamu3ayus yrpaeneHus, rnpozpamMmmuposaHue.

Pa3den: (01) nedacoauka; ucmopusi nedazoc2uku u obpa3osaHusi; meopusi U MemoouKa
o0byyeHusi u eocriumaHus (o npedmemHbiM obriacmsm).

3 BCex BbiNycKaeMbIX B MUPE MUKPOMNPOLECCOPOB NnLb 2% MCNOSb3YKTCA B KOMMb-
toTepax, a octanbHble 98% — BO BCTpanBaeMbIX CUCTEMAX: OT Hay4yHOro obopyagoBaHus 4o
MobunbHoro TenedoHa [1].

ABTOMOGUIL HE CTan UcKoYeHeM, npudem ewle 10—15 neT Ha3ag KONMYECTBO KOHTPOJ-
nepoB, BCTpaMBaeMbIX B aBTOMOOMIbHbIE CUCTEMBI, HE MPEBbILLIANO OAHOro AecsaTka. B HacTo-
silLiee BpeMsi NPaKTUYECKN HEBO3MOXHO HanWTU aBTOMOOMIbHYO CUCTEMY, OCHALLIEHHYIO 3rieK-
TPOMPUBOAOM U HEYNPaBfseMy0 KOHTPOMNEPOM. OIIEKTPOHHOE ynpaBfieHne NpucyTCTBYET B
CUCTEMaX 3NEKTPUYECKMX CTEKIONOABLEMHUKOB, PEryNIMPOBKA CBETOTEXHUYECKUX YCTPOWCTB,
perynvpoBKu 3epKkas 3agHero Buaa, perynmpoBku CUAEHUA U T. 4. Hannyne KOHTpOnnepos B Cu-
CTeMe ynpaBsrneHunst ABuratenieM, CMCTemMe ynpasneHust Kopobkon nepenay, B cuctemax, obec-
neymsatoLLMx 6e30MacHOCTb BOOUTENS U NAaCCaXMpoB, a Takke B NMPOTUBOYIOHHbLIX CUCTEMaX
saBnsieTca 0bs3aTenbHbIM YCIIOBUEM OCYLLIECTBIIEHMS HAMbonee TOYHOro yNpaBrieHus, a Takke
NMOCTPOEHMS aKTUBHBIX CBA3EN MeXOy KOMMNOHEHTaMN aBTOMOOUSIS.

OnEeKTPOHHbIE CUCTEMbI MO3BONSAKT AUCTAHUMOHHO YNpaBnaTb ABUrateneM, oxpaH-
HOW curHanusauuen, mMynbTUMegUAHON CUCTEMOM, CUCTEMOW KOHOULMOHMPOBAHUSA, 3aM-
Kamu gBepen, a Takke TPaHCMUCCUEN, PySieBbIM ynpaBrieHneM 1 TOPMO3HOW cuctemon. B
HacTosILLEee BPEMS HANMyMe OUCTaHLMOHHOIO yrnpaBfeHns no3BonsieT nepemellaTb aBTo-
Mobunb 6e3 HenocpeaCTBEHHOIO y4acTusi BOAUTENS.

MoHnmMaHne NpMHUMNOB paboTbl KOHTPOMNEPOB, BCTPOEHHLIX B pa3fnnyHble aBTOMO-
OWNbHbIE KOMMOHEHTHI, ABMISIETCA OCHOBOW 30dEKTUBHON NPOdeCCUOHANTbHON AeATEeNbHO-
CTW CMEeUNanmMCcToB, KOHCTPYUPYIOLNX, MOAEPHUIMPYIOLNX U SKCMNYyaTUPYIOLWMUX aBTOMO-
OWNbHbIE CUCTEMbI U Y31bl.

Bbicokme noTpebHOCTM B MUKPOKOHTponnepax oOyCrnoBunu MNOSIBIIEHWE Ha PbIHKE
OonbLOro Yncna nporpaMMupyemMbIX MUKPOKOHTPOSINIEPOB TakMX MpOU3BOAUTENEN, Kak
Siemens, Texas Instruments, Toshiba, Intel, Fujitsu n T. 4., NONy4YMBLUNX LLNPOKOE MpumMe-
HeHne B BbITOBOM TEXHUKE, ayamo- U BuAeoannapatype, NPOMbILLIEHHbIX aBTOMaTU3MpPO-
BaHHbIX CUCTEMAX, TPAHCMNOPTHbLIX CpeacTBax.

HacTtosawun npopbiB B MMPE MUKPOKOHTPOMNEPOB coBepLunna komnanms Atmel, Bbi-
nyctuB B 1997 r. 8-6uTHbIN RISC-MUKPOKOHTPONNEP C (preL-namaTblo NporpaMm Ha Kpu-
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cTanne, TexHonorusa Obina 3anateHToBaHa u nonyyuna HassaHne AVR [2]. Cuctema ko-
MaHA W BHYTpeHHee yCTponcTBo YnnoB AVR paspabaTbiBanncb COBMECTHO € hupmont IAR
Systems — KpynHeWWwuM MNpOU3BOAUTENEM KOMMUIIATOPOB A3bIKOB MPOrpamMmMuMpoBaHns
C/C++ [3], yTO 0BGecneumno BO3MOXHOCTb MOSTyYEHUSI BbICOKOW MAOTHOCTM Koda npu Uc-
NMoNb30BaHUN S3bIKOB BbICOKOTO YPOBHS NpakTuyeckn 6e3 notepu npomsBoaMTENbHOCTH, B
OTNIMYME OT KOHTPOSNSIEPOB, UCMOMb3YIOWNX NPOrpaMMbl, HaMUCaHHbIE Ha A3blke acceMm-
6nepa. NMpn 3agaHHON NPON3BOANTENBHOCTM CyLLEeCTBOBaNa BO3MOXHOCTb CHVKEHNSA Tak-
TOBOW YacToTbl A4pa, a crnegoBaTenbHO, U NOTPebnseMon MOLLHOCTM MUKPOKOHTpornepa
[4], AVR-MukpokoHTponnepbl obnagatoT 6onee nporpeccnBHbIMM BO3MOXHOCTSMM MO OM-
TUMU3aLMM 3HepronoTpebneHuns, YTo MMeEeT OYEeHb BaXKHO Npu pa3paboTke cuctem c b6ata-
pPenHbIM NnTaHMeM. bonbLMM AOCTOMHCTBOM SIBNAETCA BO3MOXHOCTb MPOrpaMMmnpoBaHms
6e3 annapaTtHoOro nporpammMaropa. Hanuume yHWKanbHbIX XapakTepPUCTUK 3TUX MUKPO-
KOHTPOMNEPOB U B HAcTosILLee BpeMs AenaeT nx Hanbonee nonynspHeiMun npu paspaboTke
aBTOMaTU3NPOBAHHbLIX CUCTEM.

Cnefyowmm 3Ha4MTeNbHBIM LWIAroM K nonynsapusauun nporpammMmpyemMblX KOHTPOI-
nepoB cTana nosiBfieHne roToBOM annapaTHO-NPOorpamMMHON MNnaTtgopMbl, KOTOPYH B
2005 r. paspabotan Massimo Banzi, npenogasaTerb UTanbsHCKOro NPOEKTHOro MHCTUTYTa
Interaction Design Institute Ivrea [5]. Nnatdopma nony4nna HassaHue Arduino.

MnaTtdopma npefcrasnseT cobor KOMNAKTHYHO NnaTy, BKOYAIOLWY B CBOM COCTaB:
AVR-mukpokoHTponnep Atmel, 3arpysunk (bootloader) Ha 6a3e umna ATmega, KBapueBbIn
pe3oHaTop Ha 16 My, ctabunmnsaTop HanpsXKeHus, BOCCTaHaBMMBaeMble MpeaoxpaHu-
Tenu, KHOMKy rnepesarpyskun, pasbem USB, LTeKepHbIN CUITOBOM pa3beM MUTaHUS, LUTbIpe-
Bble NIMHENKN ANnA NogKIoyYeHns nepmepunHbiX YCTPONCTB.

B HacTosiwee Bpemsa gaHHaa nnatdopma npeacrasrieHa uenbiM CEMENCTBOM KOH-
Tponnepos Arduino (puc. 1), Hanbonee nonynsapHeIMu aBNAOTCA Uno, Mini Pro, Nano, Due,
Leonardo, LilyPad, Mega, Duemilanove.
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Puc. 1. Cemeticmeo mukpokoHmpornepos Arduino: a — Uno; 6 — Mini Pro; 8 — Nano; 2 — Mega


http://e-koncept.ru/2016/
http://e-koncept.ru/2016/

baiida A. C. Ucnons3zosaHue naamgopmel Arduino rpu nodzomoske creyuanu-

cmoe asmomobusbHoli ompacnau // Hay4Ho-memoouyecKuli 31eKmpoHHbIG y#yp-
Han «KoHyenm». — 2016. — Ne 5 (matli). — 0,4n.n. — URL: http://e-kon-
cept.ru/2016/16108.htm.

H3Y4HO-METOANHECKA
SAEKTPOHHbBIZ XKYPHaA

OcobeHHocTb Arduino B TOM, YTO Afs €ro NepBOro MCnonb3oBaHust He TpebytoTca
ob6beMHble, cneunduyeckme 3HaHus, KacarLwmecs YyCTPoncTBa 1 npuHumna paboTbl MUK-
POKOHTpONsepa, a Takke HeT HEOOXOAMMOCTU B HaBblkax NPOrpaMMmpoBaHust. ATO CBS-
3aHO C TeM, YTO KOHTpOnsep co3gasancsa AN peleHnus OOHOW CNOXHOW NpobremMbl — Kak
Hay4YnTb CTYAEHTOB cO34aBaTb 3MEKTPOHHbIE YCTPOWCTBA, npuyem 6bicTpo [6]. MNpocTon
NPOEKT MOXeET BbITb CO34aH HOBUYKOM 3a OYEHb KOPOTKMI MPOMEXYTOK BPEMEHU, HO B TO
Xe Bpemsa Arduino noseonseT co3gaBaTb MaclUTabHble NPOEKTbI CO CIOXHbLIMU anropuT-
MaMu ynpasneHns pasnuyHbIMU nepudepuinHbiMn yCTporMcTBaMn. JTO NpesBpallaeT nnar-
dopmy Arduino B rmbKnin UHCTPYMEHT AN NPOEKTUPOBaHMNS aBTOMATU3NPOBAHHbIX U aBTO-
MaTUYeCKNX CUCTEM ynpaBneHnsa Ha oU3n4eckoMm U NpPorpaMMHOM YpOBHSX. Mcnonb3oBa-
HWe nnaTdopMbl NPKU NOArOTOBKE CNELNannMcToB aBTOMOOUTbHON OTpacny No3BoNMT cop-
MUpPOBaTb Y CTYAEHTOB 3HaHWUSA, KacatLmecsa yCTpoOMCTBa U NPUHLMUNOB paboTbl SNEKTPOH-
HbIX aBTOMaTU3NPOBaHHbIX CUCTEM aBTOMOOWNS, a Takke ByaeT cnocobCcTBOBaTbL Pa3BUTUIO
HaBbIKOB MO NPOEKTUPOBAHWUIO, NPOTOTUMMPOBAHMIO N MPOrPaMMUPOBAHMUIO TAKUX CUCTEM.

dusnyecknin (annapaTHbIN) YpOBEHb NpeanosiaraeT BbINONIHEHME COOPKM anekTpude-
CKMX CXeM NPOTOTUMOB pasfiMYHbIX YCTPONCTB, a Takke Ux oTnaaky. Ha atom atane Hanbo-
nee npocTbiM 1 3P PEKTUBHBIM pPELLEHNEM SBMAETCS NCNONb30BaHME CTaHAApPTHbIX 06pas-
LOB paguogeTtanen m cneumanbHon makeTHow nnatbl — bredboard. CocTtouMT makeTHas
nnaTta w3 otBepcTun-rHe3n ¢ warom 2,54 mm (0,1 gronma), pasamep coOOTBETCTBYeT Liary
BbIBOJOB COBPEMEHHbIX paguoaeTtanen. Coopka NpoTOTUMNOB Ha Takow nnarte oCyLlecTBNA-
eTcs 6e3 BbINOMHEHUS TPaBNEHNS U MaNKN KOHTaKTOB.

OtnuumTenbHon Yeptor Arduino SIBNSIETCA BO3MOXHOCTb annapaTHOro paclunmpeHus, pe-
anun3yemoro ¢ NOMOLLbIO AOMOSTHUTENbHBIX NNaT, Un «Wwungos» (OT aHrn. shield), nogknovae-
MbIX K KOHTPOSINIEPY YEPE3 ANEKTPOMEXAHMYECKME pasbeMbl, Hanpumep Can-Bus Shield, GPRS
Shield, Power Shield, Motor Shield n gpyrue [7]. Can-Bus Shield — gpononHutensHas nnata, nos-
BOMAIOLLAA annapaTHO peann3oBaTb NPOMbILNEHHYO WKHY CAN, 6e3 KOTOpOn HEBO3MOXKHO
npeacTaBnTb COBPEMEHHbBIN aBTOMOOUIb. 10 9TOM WMHE OCyLLEeCTBAETCA nepeaaya AaHHbIX
mMexay GopTOBbIM KOMMBIOTEPOM U Pa3fMYHbIMU CUCTEMAMWN — MYNbTUMEQUAHON, KumaTuye-
CKOW, cuctemamm 6e30nacHOCTM, CUCTEMOM YNpaBfieHMs CUINIOBOM YCTaHOBKOM M T. A4. [nara no-
CTpoeHa Ha Mukpocxeme MCP2515, ¢ nogaepxkon CAN BTOpOM BEpPCUM, a Takke CTaHAapPTHOMO
(11-6uTHOro) npoTokona nepeaayn AaHHbiX. [laHHas nnaTta paclumMpeHnst NO3BONUT HENOCpea-
CTBEHHO paboTaTb C aBTOMOOMMbHLIMU KOMMOHEHTAMM.

BONbLUMHCTBO COBPEMEHHbIX KOHTPOMEPOB AN BbINOMHEHWUS MPOrpaMMMpPOBaHNS Ha
dunsnyeckom ypoBHe TpebyloT HanMuusa cneumanbHOM MUKPOCXEMblI — annapaTHOro npo-
rpammaTopa, obecneunBaroLlero B3aMmocBs3b C KoMnboTepoM. Ha nnate Arduino npeay-
CMOTpPEH LUTLIPEBON pas3beM ANSA NOLKIYEHNA NporpaMmMaTopa W BbINOSTHEHUSA BHYTPUC-
xemHoro nporpammmpoBanunsa (ICSP, JTAG). Ho cnegyeT OTMETUTb, YTO BXOOALMN B CO-
cTaB MUKpOKOHTponnepa bootloader no3sonseT obontnce 6€3 annapaTtHOro nporpamma-
TOpa, YTO 3HAYMTESBLHO yrpoLlaeT cXxeMy NOLKITHYEHNS K KOMMbIOTEPY 1 obneryaeTt paboTty
Ha NPOrpaMMHOM YpPOBHE.

lMpoBeneHue npakTnyeckmx n nadopatopHbix paboT NoO NPOEKTMPOBAHMIO U NOCTpOe-
HWIO annapaTHOM YacT NPOTOTUMNOB aBTOMaTU3NPOBAHHLIX CUCTEM aKTyanuanpyeT 3HaHWs,
NoSTlyYEeHHbIE paHee Npu U3y4eHUn OUCumniMH «dPnsmka», «ONeKkTpoTexHnka», « KOHCTpykK-
umsa HasemHblx TTMy», «3OnektpoobopyaoBaHne aBTOMOOUMS», U MO3BONSAET 3aKpenuTb
HaBbIKN MO AMArHOCTUKE SMNEKTPOHHbBIX CUCTEM U MOUCKY HEUCNPABHOCTEN B SNEKTPUYECKNX
uensax asTomobuns.

[MporpaMmHbIA YPOBEHb peanu3oBaH Yepes crneumanbHy NporpamMHyto 060mouKky
Arduino IDE, koTopasa goctynHa gnst 6ecnnaTtHoro ckaumBaHusi Ha oduumnanbHOM cante
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NMpPOoEKTa [8] |/]HTyI/ITI/IBHO MOHATHAA O6OJ'IO‘-IKa, HannmcaHHasa Ha A3blke Java, COOEPXKUT TEK-
CTOBbIN pefakTop, MeHeLkKep NPOeKToB, NPenpoLECCOPHbLIN KOMMUMNATOP, a TakKe UHCTPY-
MEHTbI AN HENOCPEeACTBEHHOM 3arpy3ku nporpaMmmbl B KOHTposnep (puc. 2).
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Puc. 2. lNpoepammHas obosiouka Arduino IDE

lMporpammHasa obonoyka ABNSETCA HacnegHUKOM OBYX S3bIKOB NPOrpamMMuMpoOBaHuUS:
OTKpbITOro fA3blka Processing n Wiring — pasHoBuagHocTn C/C++. OTnuunTensHon 4yepTomn
Wiring saiBnseTca BO3MOXHOCTb MOAKMIOYEHUA CTaHAAPTHbIX GMONMOTEK, OMUCLIBAOLLMX
B3aMMOOENCTBNE C TUMOBbLIMU 3FIEKTPOHHBIMM MOLYNSAMU U AaTyMkaMu. OTO MO3BOMsSeT
pa3paboTymKy NpOTOTUMNA He TPaTUTb BPEMS Ha HanMcaHue BGUBNMoTekK, 3a UCKMDYEHNEM
Crny4aeB NOAKMIOYEHUS YHUKAmbHbIX YCTPOWCTB, a UCMNOMNb30BaTb YXXe roTOBY, CTaHaapT-
Hyto 6ubnunoteky. lNporpammHas cpega agantupoBaHa nog Hambornee nonynsipHble onepa-
umoHHble cuctembl: Windows, Mac OS X, Linux.

BbinonHeHne npakTuyeckMx 3agaHui Ha NporpaMMHOM YPOBHE cucTeMaTusnpyet u
pacLuMpseT 3HaHus, NoryvYeHHble Npy n3ydeHnn gucunnnuvH «MHgopmaTtuka», «MHdpopma-
LUMOHHbIE TexHonoruny, «lporpammmpoBaHue 1 nporpaMmmHoe obecneveHuey, «lMpuknag-
HOe NporpaMMMpoBaHue», a Takke (oOpPMUPYeT HaBbIKW MO COCTABEHMIO MPOrpaMm ynpas-
NeHnsi aBTOMaTU3NPOBaHHbIMU U aBTOMATUYECKMMIN aBTOMOBUINbHBIMM CUCTEMaMM.

OTKpbITbI UCXOAHBIN KoL, AOCTYNHOCTb TEXHUYECKON OKYMEeHTaumu, bonbluaa 6asa
CTaHOapTHbIX NPOrpaMMHbIX BMBIMOTEK NOATONKHYNN pa3paboTUMKOB K CO34aHUI0 KITOHOB
nnat Arduino, Hambonee nonynapHbiMn aBnsTca Freeduino, CrafDuino, Diavolino,
Ruggeduino, OOH R3 UNO. HekoTopble 13 KNOHOB He TOSMbKO He YyCTynakT OpUrMHanbHbIM
KOHTpOMnepam, HO 1 NPEBOCXOAAT MX MO YacTu XapakTepucTuk. OnTumanbHbIM BbIGOPOM
ANS NPaKTUYEeCKMX 3aHSATUIN NPy NOArOTOBKE CNeumanncTtoB aBTOMOOUIBHOM OTpacnun siB-
nsetcs mukpokoHTponnep Arduino UNO mnnu aHanor OOH R3 UNO.

Mo mHeHuto aBTOpa, Hanbonee nogxoasiien opmMor opraHn3aumm NpakTN4ecknx 3a-
HATUIA C NpUMEHeHneMm nnatgopMbl Arduino ABASIETCS MHTEpPaKTUBHASA paboTa B Manbix
rpynnax. Takas coopma npegnonaraeT, YTO Kaxaasi U3 rpynn nonyvaeT uHansuayanbHoe
3agaHve, KOTOpPOMY MpeaLwecTBYeT pacCMOTPEHUE TUMOBbLIX PELUeHMI NOCTaBNeHHON 3a-
Aayn, co3gaeT NpoToTMN, a B 3aKMOYUTENBHOW YaCTW 3aHSATUSA NPOBOAMT NPEe3eHTaLMIO Bbl-
MOMHEHHOro NPOeKTa.
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Mpn npoBegeHun nabopaTopHbIX PaboT M NPaKTUYECKMX 3aHATUIN criegyeT yaenuTb
ocoboe BHMMaHMe OCHOBHbIM MpaBuraM NPUMEHEHUS] MHTEePaKTUBHbIX TEXHOSOIMMI: B pa-
60Ty LOMKHbI BbITh BOBMEYEHbI BCe 00y4YaeMble, KONMMYEeCTBEHHbIM cocTaB He 6onee 16 ye-
NoBeK, YeTKNI pernameHT paboTbl, AManor CTPOUTCA Ha OCHOBE NPUHLMMNOB B3anMOyBaxe-
HM4A, K paboTe foMmKHbl OblTb NOArOTOBMEHLI N NabopaTopus, n paboyne mecra [9].

Ana opraHnsaumm nabopaTtopHbiX paboT U NpakTUYEeCKUX 3aHATUN peKoMeHOyeTcs
HanMyne He MeHee OOHOro MUKPOKOHTpOIfiepa Ha rpynny U3 AByX YeroBeK, a Takke cne-
AYIOLNX KOMMOHEHTOB:

—  paTyuk Bubpaumm nnn moaynb gatyvka smbpauumn (moa. 801S);

— [JaTyuk yaapa nnm moayrnb gatyvka ygapa (mog. SW-420, SW-520D, SW-1820P);

— patyuk Xonna (moa. A3144, OH3144, Y3144, TO-92UA);

— ©BapomeTtpuyecknin gatyunk gasnexHus (moga. BMP180, BMP280-3.3);

— JaTyuK paspexeHus — BakyymmeTp (mog. MD-PS002);

— Moaynb getektopa aswxkeHus (mog. HC-SR501);

— paTymk Temnepatypbl (mog. DS18B20);

—  paTymk BnaxHocTn (mog. AM2302, AM2320);

—  yNbTpa3BYKOBOMW MOAYSb n3MepeHunsa pacctoaHunin (mog. HC-SRO04);

— (poTOpesncTop nnm moaynb n3mepeHns oceellleHHocTn (Mog. GL5516, GL5539);

— TpexoceBow uMdpoBon AaTtymk yckopeHus (moa. AdxI345);

—  UndpoBOM AaTyuK HakroHa (Mog. Mma7455);

—  peneurHbI MOOYNb YrNpaBfieHNA Harpy3Kkowu;

—  KOMMMEKT COeaUHUTENbHbIX NPOBOAOB, CBETOAMOAOB, PE3UCTOPOB Pa3fIMYHOro
HOMMHana, KOHLUEBbIX BbIKIlOYaTenen;

— MakeTHas nnarta — bredboard.

[Mpumepbl NpakTUYEeCKNX 3agaHni ¢ ucnonb3oBaHnem nnatgopmbl Arduino gns cne-
UManncToB aBTOMOBUITLHOW OTpacnu:

1. PaspaboTka cuctembl ynpasrneHust n cosgaHne npoToTuna asToMaTuaMpoBaHHOIO
npuBoga CTeknonogbeMHMKOB aBToMobunsA. Cuctema ynpaBneHnsa AoSmkKHa cogepxaTb an-
rOpUTM OTKNIOYEHUS NMpuBOAA B Crydae MOSHOr0 3aKpbITUA WU OTKPbITUS BETPOBOIO
CTeKNna, a TaKkke B Clnyyae neperpyskm anekTpuyeckoro mMotopa npmsoga. Heobxogumo
npeaycMoTpeTb BO3MOXHOCTb NPOrPaMMHOro ynpaBreHns CTekrnonogbeMHUKamMu, Hanpu-
Mep YaCTUYHOE OTKPbITME MPU NocagKe BoAUTENS B aBTOMOOUSb.

3agaHne OpueHTMPOBaAHO Ha U3y4YeHNE OCHOBHbIX XapakTEePUCTUK SNEKTPUYECKUX NPU-
BOJOB, MOTOPOB M KOHLEBbIX BbiKNtodaTenen. Kpome atoro 3agaHve npegycmatpusaeT npo-
eKTMpoBaHue 1 pa3paboTKy NporpamMmmbl yrpaBreHns aBToMaTU3npoOBaHHON CUCTEMOWN.

2. PaspaboTka cuctembl ynpaBneHusi 1 co3gaHne npoToTuna aBToMaTuyeckomn Kru-
MaTM4YeCKOW yCcTaHOBKM aBToMobuns. Cuctema ynpasfieHus AOSPKHa cogepXaTb NoAacu-
cTemy cbopa AaHHbIX, NOACUCTEMY Nodayun, NogOrpeBa, OXNaxaeHUs n OCyLLEHNS BO3ayXa.
Heobxoanmo obecneunTb cOOp JaHHbIX, TAaKMX Kak TemnepaTtypa 3a 6opTom aBTOMOOMNA,
TemnepaTypa B CanoHe, BMaXXHOCTb BO34yXa B carloHe, BeNu4MHa atMocepHoro aaene-
HUS. YNpaBneHne NCNosTHUTENbHbIMU NOACUCTEMaMU OCYLLIECTBUTL C MOMOLLbIO PENENHOTO
MOAyns ynpasrieHUs1 Harpy3Kkoun.

3agaHue HanpaBneHo Ha U3yYyeHne XapakTePUCTUK LNMPOBbBIX M3MEPUTENBbHBIX NpU-
6opoB, MeTOOUK pacyeTa BO34yx00OMeHa, NOAXOA0B K NPOEKTUPOBAHUIO CUCTEM KOHAMLM-
oHupoBaHus. lNMpegycmatpmnBaeTcsa paspaboTka nporpaMmbl yrpaBneHnUs asToMaTU4YeCcKon
KNUMaTn4eckon yCTaHOBKOW.
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3. PaspaboTka cucTembl ynpaBreHus n co3gaHue npototTuna aBToMaTu3npoBaHHOIo
npuBoAa CBETOTEXHUYECKMX YCTPONCTB. CnuctemMa ynpasrneHus SOMmKHa cogepxaTtb noacu-
cTeMbl cbopa AaHHbIX, ynpasneHust hapamm roiloBHOro cBeTa, ynpasneHnsa npoTMBOTYMaH-
HbiMK bapamu. Noacuctema cbopa AaHHbIX 4OMmkHA obecneynBaTb NonyyYyeHne nHhopma-
unn 06 ypoBHE OCBELLLEHHOCTM Neped aBTOMOBUNEM, BENMYMHE HAKOHa Ky30Ba W yrne no-
BOpOTa pyneBoro Koneca. MicnonHuTernbHble NogCUCTEMbI JOIDKHBI 0becnevnBaTb N3MEHe-
HUe NONOXEeHNA UCTOYHMKOB CBETa B 3aBMCUMOCTU OT HEPABHOMEPHOCTW 3arpy3kn aBTOMO-
6uns, HaknoHa Ky30Ba, a Takxe yrra noBopoTta pyneBoro kKorneca.
3afaHvne OpUEHTMPOBAHO Ha U3yYeHUE XapakTEPUCTUK aBTOMOOUITbHBLIX CBETOTEXHUNYE-
CK1X NpMbopoB, METOAMK pacyeTa CBETOBOIO NOTOKa U CTeneHn oceeLeHHocTW. Npegycmar-
puBaeTcs paspaboTka nporpamMmmbl ynpaBneHnsa NpMBogaMm CBETOTEXHUYECKUX YCTPONCTB.
Takum obpasom, ncnonb3osaHue Arduino B yuebHoOM npoLiecce, Npy NOAroTOBKe cne-
LUnanucToB aBTOMOOMIBHON OTpacnu, NO3BONUT NPeOCTaBUTb CTYAEHTaM BO3MOXHOCTb
NPUMEHUTb 3HAHUSA, YMEHUSA U HaBbIKWN, NPUOBpPeTEHHbIE B npouecce obyveHus, Ha anna-
paTHOM M NPOrPaMMHOM YPOBHSAX, YTO CO34acCT AOMNOSTHUTENbHYIO MOTMBALUMIO K JanbHEN-
LeMy M3y4YeHuo YCTPONCTBaA U NPUHLMNOB paboTbl aBTOMaTU3MPOBAHHbBIX U aBTOMaTU4e-
CKMX CMCTeM aBTOMOOMNA.
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