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MosicHnTenbHasa 3anucka

B cootBeTtcTBMM ¢ TpeboBaHuammn GIOC ocHoBHOro obuiero obpaszoBaHMs 0Oy4alOLWLMINCS OOIDKEH
BNageTb yHMBepcalnbHbIMU Yy4eOHbIMW OENCTBMSIMM, CMOCOBHOCTLIO MX UCMOSb30BaTb B ydebHOM,
nosHaBaTeNbHOW U couManbHOM NPaKTUKe, YMETb CaMOCTOATENbHO MMaHMpoBaTb UM OCYLLECTBNATb
y4ebHy0 OeATenbHOCTb, Co3aaBaTb, NPUMEHATbL U Npeobpa3oBbiBaTh 3HAKW U CUMBOSbI,

ucnonb3oBaTtb VKT.

TexHonormm obpasoBaTeNbHON pPOBOTOTEXHMKM  CMOCOOCTBYT 3h(PEKTUBHOMY  OBagEHUIO
obyyarLWmMMUCs yHMBepCarbHbIMU Y4EOHBIMU OEACTBUAMU, TaK Kak 06beanHSIIOT pasHble Crocobbl
OEeATENbHOCTU NPU PeLLEeHNM KOHKPETHOW 3aaauun.

Kpyxok «PoboToTexHuka Ha ocHoBe Arduinoy» npegHasHadeH ans toro, 4Tobbl ydawmecss Mmenm
NpeacTaBrieHns 0 MUPEe TEXHUKWU, YCTPOWCTBE KOHCTPYKLMW, MEXaHUM3MOB W MalluH, UX MecTe B
oKpyxawwem mupe. Peanusaumsi gaHHOro Kpyxka MO3BONSET CTMMYNMPOBaTb WHTEpPEC W
no6o3HaTeNbHOCTL, pa3BMBaTb CNOCOBHOCTU K peLleHnto NpobrieMHbIX CUTyaLmi

YMEHUIO uccregoBaTb MNpobriemy, aHanuanpoBaTb MMEKLIMECA PecypcCbl, BbliABUraTb WAEMW,
NNaHMpoBaTb PELUEHUS N Peanu3oBbLIBaTb UX, PaclUMPUTb TEXHUYECKMI U MaTeMaTUYeCKniA CrioBapu
yyeHuka. Kpome STOro, nomoraeT pasBUTUIO KOMMYHMKATMBHBIX HaBLIKOB Yy4alUMXCA 3a CcuyeT
aKTMBHOIO B3aMMOOENCTBUA AeTen B Xo4e rpynnoBor NPOEKTHOW AeATENBHOCTMW.

HacTtosilaa nporpamma peanu3yetcs B pamkax BHEYPOYHON AeATenbHOCTU «Toyka pocTa» Ans
yyalumxcsa cneumanmanpoBaHHoro 5-8 knaccos, KoTopble B nepBble ByayT 3HakoMuTbesa ¢ Arduino.
3aHaTua npoBoasaTca 1 pa3 B HeAento, paccymMTaHHble Ha Becb y4ebHbin rog, 35 yacos. CocTtaBun
nporpammy 3eBanes C.M.

KoHcTpympyst 1 nporpaMMUpyst A€TU NOMOratoT ApYr ApYyry.

PoGoToTexHnka — nNpuknagHas Hayka, 3aHumarowasics paspaboTko aBTOMaTM3MPOBAHHBLIX
TEXHUYECKMX cucTeM. POBOTOTEXHMKA ONMPaETCA Ha SMEKTPOHMKY, MEXaHUKY U NPorpaMMUpoBaHue.
Ons obyyeHMs1 y4alUXCs, CKIMOHHLIX K €CTECTBEHHbIM HaykaM, TEXHUKE WM MPUKNagHbIM
nccrneaoBaHUsM, BaXKHO BOBIEYb UX B Takylo y4eOHO-MO3HABaTENbHYO OEATENBHOCTb U pasBuUTb KX
CNOCOOHOCTU B AanbHENLLEM.

B otnunuune ot LEGO poboToB, KoTopble cobupatoTcs 13 6rokoB, poboToTEXHMKA Ha ocHoBe Arduino
OTKpbiBaeT 6ornblue BO3MOXHOCTEN, FAe MOXHO WCMOMb30BaTb MPAKTUYECKM BCE YTO €CTb Mo
pykamu.

Ha coBpemeHHOM 3Tane B ycroBusx BBedeHuss OPrOC Bo3HMKaeT HeOOXoOAMMOCTb B OpraHuMsauum
YPOUYHOM 1 BHEYPOUHOWN AEATENbHOCTM, HAaNpaBrieHHON Ha YOOBETBOPEHME NOTpeBbHOCTEN pebeHka,
KOTOpble CMNOCOBCTBYIOT peanu3auumn OCHOBHbIX 3aJay Hay4yHO-TEXHMYecKoro nporpecca. Llenbto
ucnonb3oBaHua «PoboTtoTexHnka Ha ocHoBe Arduino» ABNAETCS OBMafeHWe HaBblkamMu
TEXHNYECKOr0 KOHCTPYMPOBAHUA, 3HAKOMCTBO C 3fleMeHTaMu paguo-KOHCTPYMpOBaHUS, passBuTue
MESIKOM MOTOPUKN, U3y4YeHUEe MOHATUN KOHCTPYKUMU U OCHOBHbIX CBOWCTB (XKECTKOCTW, NMPOYHOCTMH,
YCTOMYMBOCTM), HaBbIK B3aumoaencTeumsa B rpynne. [etu paboTaoT ¢ mukpocxemorn Arduino UNO un
Habopamu gatumkoB. C UX MOMOLLBIO LUKOMBHUK MOXET 3anporpammupoBaTtb poboTa - YMHYH0
MaLLVHKY Ha BbIMOSTHEHME

onpeaeneHHbIX OYHKLUNNA.

MpumeHeHne pobOTOCTPOEHNS B LLKOME, MO3BOMSET CyLLEeCTBEHHO MOBbLICUTb
MOTMBALMIO yYaLLMXCS, OPraHM30BaThb UX TBOPYECKYIO U UCCeaoBaTENbCKYIO
paboTy. A Takke NO3BONSAET LUKOMbHMKaM B (oOpMe No3HaBaTeNbHON UMpbl Y3HaTb

MHOrme BaxkHble ngeu 1 passmBaTb Heobxoanmble B AanbHeNLLIEen XN3HU HaBbIKK.

Lienu 1 3apaum Kpyxka.



Llenb: obpasoBaHne geten B cepe MHHOBALMOHHBIX TEXHOMOMMA Ha OCHOBE KOHCTPYMPOBAHUA ”
nporpamMmmMumpoBaHus pobotoB Arduino, coaencTBME PasBUTUIO TEXHUYECKOTO TBOPYECTBA, pa3BuTune
WHHOBALIMOHHOW AesATEeNbHOCTM B 0Opa3oBaTeNbHbIX YYPEXOAEHUSIX.

3apgaum:

1. CTI/IMyJ'II/IpOBaHI/Ie MoTMBaUun y4dauwmxca K MoJ1y4eHuto 3HaHWN, nomoraTtb CbOpMVIpOBaTb
TBOPYECKYH JIMYHOCTb pe6eHKa.

2. Pa3BuTune nHTepeca K TEXHUKE, KOHCTPYMPOBaHUIO, MPOrpaMMNPOBAHUIO, BLICOKUM TEXHOMOIMSM.
3. Pa3BuTuM0 KOHCTPYKTOPCKNX, NHXKXEHEPHBLIX U BbIYUCIIUTENLHBLIX HABbLIKOB.
4. Pa3BuTue MenKon MOTOPUKN.

5. ®opmMupoBaHNe yMEHUs1 4OCTaTOYHO CaMOCTOSITENbHO pellaTh TEXHUYECKME 3adaym B npouecce
KOHCTPYVMpOBaHUsi MOAEenen.

Mpeanonaraembie pe3ynbTaTbl peanu3auumn NporpamMmmbl

JInyHOCTHBbIE, MeTanpeaMeTHbIE U NpeaAMeTHbIe pe3ynbTaTbl OCBOEHUA Kypca:
JInyHOCTHBLIMM pe3ynbTaTamMu U3yYeHUs ABNSIeTCS POPMUPOBaHME CreayoLnX YMEHNIA:
e CaMOCTOSITENBHO U TBOPYECKN peanM3oBbiBaTb COGCTBEHHbLIE 3aMbICbI.

e MOBbILLEHNE CBOEro 00pa3oBaTENIbHOIO YPOBHSA U YPOBHS TOTOBHOCTU K MPOOOIMKEHMIO 00yYeHus ¢
ucnonb3oBaHnem UKT.

e HaBblK/ B3aUMO - 1 CAMOOLIEHKN, HaBbIKU pecbnekcmm;

e CHOPMMPOBAHHOCTb MPEACTaBiEHNA O Mupe Npodeccuii, CBsA3aHHbIX C POBOTOTEXHMKOW, U
TpeboBaHUsIX, MPeAbSABMSEMbIX pas3NMYHbIMKA BOCTPEeOOBaHHBIMM  NpOdeccusMu, TakuMu  Kak
UHXEHEP-MEXaHUK, KOHCTPYKTOP, apXMTEKTOP, NPOrpaMMUCT, NHXEHEP-KOHCTPYKTOP MO

pPOBOTOTEXHUKE;
MpeamMeTHble o6pa3oBaTenbHble pe3ynbTaTbl:
e ONpefensaTb, pa3nMyatb U HasbiBaTb AeTanNM KOHCTPYKTOPA,

e CNOCOBHOCTb peann3oBbiBaTb Moaenn cpeacrteamm BbIYUCIIUTENBHON TEXHUKU;® KOHCTpyunpoBaTb
no ycnosuamMm, 3agaHHbIM B3POCJSIbIM, MNO 06pa3u,y, no 4epTtexy, no 3ajaHHOM CcXeme W
CaMOCTOATESIbHO CTPOUTb CXEMY.

e BflafeHne ocHoBaMu pa3paboTku anropuTMOB 1 COCTaBIIEHMs! MPOrpamMm ynpaBrieHnst poboTom;
e YMEHVEe NPOBOANTL HACTPOMKY M OTNAAKY KOHCTPYKLMK poboTa.

MeTtanpeaMeTHbIMM  pe3ynbTaTaMu U3ydeHUd  ABnseTca  opMMpoBaHME  CreayloLnx
YHMBepcanbHbIX y4ebHbIx aencteun (YYL):

NMos3HaBaTenbHble YYO:
e OPMEHTUPOBATLCS B CBOEN CUCTEME 3HAHWIA: OTNINYaTb HOBOE OT YXKe U3BECTHOIO.

e NepepabaTbiBaTh NOMYYEHHYIO MHOPMALIMIO: AenaTh BbiBOAbI B pe3yribTaTe COBMECTHOWN paboThl
BCEro Kracca, cpaBHMBaTb U rpynnmMpoBaTh NpeaMeThbl 1 Ux o6pasbl;

e YMEHME YCTaHaBNMBaTb B3aUMOCBS3b 3HAHUM MO pasHbiM y4eOHbIM MpeamMeTam (MaTemaTuke,
husmnke, NPMPOAOBEAEHUS, BUOMONK, aHaTOMUK, MHOPMAaTUKE, TEXHONOIMN 1 Op.) OANS peLueHus
npuvKnagHbix y4ebHbIX 3agad no PoboToTeXHUKeE.

PerynatusHbie YYA:

® YMETb pa6OTaTb no npeanoXxXeHHbIM MHCTPYKUUAM.



® YMEHMe usnaratb MbICIn B YETKOW NOrM4yeckon MocregoBaTenbHOCTU, OTCTaMBaTb CBOKO TOYKY
3peHNd, aHann3nmpoBatTb CUTyauuUrd N CaMOCTOATENIbHO HaxoOWUTb OTBETbl Ha BOMPOCbI NyTem
JIorn4eckmx paccy>i<,qu|/||7|.

e onpenenatb U hopMynMpoBaTh Liefb AeATENbHOCTM Ha 3aHATUM C MOMOLLbIO YYUTENS;
KommyHukatuBHblie YYQ:
e yMeTb paboTaTb B Nape v B KONMNEKTUBE; yMETb pacckasbiBaTb O MOCTPOVKE.

e yMeTb paboTaTb Had NPOEKTOM B KOMaHae, 3deKTUBHO pacnpeaensitb 00A3aHHOCTH.

®dopmMbl NnogBeaeHUst UTOroB

o [lnarHocTtuka YPOBHA YCBOEHUA MaTtepuarna OCYyLeCTBIAeTCA: No pe3dyrnbTataM 3J1EKTPOHHOIo
TeCTnpoBaHu4,

e 3aBeplLUaloLLero M3ydeHne Tembl (rpynnbl TEM) MO pes3ynbTaTam BbIMOMHEHWUS yYalUMuUcs
NpaKTUYeCcKMX 3aaHni Ha KaKaoM ypoke Mo pesyribTaTaM KOHKYPCHbIX paboT (B TedeHne nsydeHus
Kypca npoBOANTCS HECKOSbKO TBOPYECKMX KOHKYPCOB)

dopMmMbl opraHusauumn y4ebHoro npouecca

e NPaKTn4eckada HanpaBlieHHOCTb 3aHATUI, BbIMOSIHEHNE 3aKOHYEHHOro NPaKTU4eCKoro npoekTta Ha
KaXXaOM 3aHATUN ayaAUTOPHbIE 3aHATUA

e B MaribIX rpynnax, MHaMBuayannsanpoBaHHble 0Gpa3oBaTerbHble TPaeKkTopun

Mcnonb3oBaHHble MaTepuanbi

1. AncTaHUMOHHBIV KypC Ha canTte amperka.ru
http://wiki.amperka.ru/koHcnekT-arduino

2. «OcHOBbI NPOrpPaMMUPOBaHNS MUKPOKOHTPONEPOoB» YYeOHUK ans
obpasoBarenbHoro Habopa «Amnepka», Mocksa 2013

3. Cnuncok ccbinok Ha cante Arduino, do it!

https://sites.google.com/site/arduinodoit/
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MpumevaHne

1.

NHcTpykTax TB. OCHOBbLI pagMoaneKkTPOHUKNA.

3HaKOMCTBO C KOHTpornfepom ApayvHo.
MuKpoKkOHTpONNepbl B HaLLEn XU3HN,

KOHTponnep, KoHTponep ApAyvHO , CTPYKTypa
n

coctaB ApayvnHo. Cpega nporpammMmmpoBaHus

ansa ApayvHo

1. Pabouun nuct

2. MNMpocTenwasn nporpamma (MuraroLLni
cBeToamoa)

OcCHOBbI NPOEKTUPOBAHNS U MOLENTMPOBAHNS
3NEKTPOHHOMO YCTPOMCTBA Ha 6a3e ApayuHO
YnpaBneHne anekTpu4ecTBoM. 3aKoHbl

anekTpuyecTBa. Kak GbICTPO CTPOUTH CXEMbI:
MakeTHasa gocka (breadboar). YUteHune
3MEKTPUYECKNX CXeM. YNpaBneHune
CBETOAMOAOM Ha MaKeTHOW OCKe.

1. Mas4ok
2. XKenesHooopoxHbin cemadop

3. Ceetodpop (3 cekuum)

LLnpoTHO-MMNynNbCHas Mogynaums.
AHanoroBble ¥ UMPOBLIE CUrHAMbI, NOHATHE
WM, ynpaBneHue ycTponctsamm ¢
NMOMOLLIbIO MOPTOB, Noaaepkusarowmx LM,
Linknnyeckme KOHCTpYKUMK, OaTUNK
CNny4YanHbIX YMCen, UCMoNb3oBaHNe gatyunka B
nporpamMmmupoBaHnn ans ApgyvHo.

1. Masiyok ¢ HapacTatoLen yobiBatoLen
SIPKOCTbIO

2. Mogenvpyem nnamsi CBeyu

MporpammupoBaHve ApayuHo.
Monb3oBatenbckne oyHKLMN.
lMoanporpamMmbl: Ha3Ha4YeHWe, onucaHue u

BbI30B, MApaMeTpbl, JfloKanbHbIE U
rnodarnbHble

nepemMeHHble

1. Nepenaém coobuieHne a3bykorn Mopse




2. «Bce ugeta pagyrn». YnpasnerHue RGB-
CBeTOANoA0M

CeHcopbl. latumkn ApgymHo
Ponb ceHcopoB B ynpaBngemMbix CUCTEMAX.

CeHcopbl 1 NepeMEHHbIE PE3UCTOPbI.
Henutenb HanpskeHus. [oTeHunomeTp.
AHanoroBble

CurHanbl Ha BXxoae ApﬂyI/IHO. Wcnonb3osaHue
MOHUTOPa nocrneanoBaTesibHOro nopTa and

HabnoaeHU 3a napameTpaMy CUCTEMbI

1. CBETUNbHKK C yNpaBnisieMon SpKOCTbIO
2. ABTOMaTN4YeCcKoe ocBeLlleHne

3. NamepeHre TemnepaTypbl TEPMOMETP

KHonka — gaTymk HaxaTus
Ocob6eHHOCTM MOAKNIOYEHNSA KHOMKN.

YcTpaHeHue WyMoB C MOMOLLbHO
CTAMMBaOLLNX

1 NOATSArMBaOLLNX pe3ncTopoB. MporpammHoe

ycTpaHeHne gpebesra. bynesckue
nepemMeHHble

N KOHCTaHThI, JTIorn4eckne onepaunn.

1. CeeTohop C cekumnen onsa newexonos n
KHOMKOM

ynpasneHuna

2. KHONo4HbIN nepeknoyarerb

3. CBETUNBHUK C KHOMOYHbIM ynpasleHnem

4. KHono4YHble KkoBOOU

Lindposble nHamkatopbl. CeMUcerMeHTHbIN
WHOMKaTOop.

HasHayeHne, yCTPpONCTBO, NPUHLMNGI
JencrTeus

CeMNUCEerMeHTHOro nHankaTtopa. lepaBneHme
CeMNCErMeHTHbIM

MHOWKaTOPOM.

MporpammmnpoBaHue: MaccuBbl AaHHbIX.

1. Cyét o 10, obpaTHbIN CHET

2. CekyHgoomep

Mukpocxembl. COBUrOBLIV PErNCTP.

HasHauyeHne MUKPOCXEM. HasHa4yeHne




CABUrOBOro perncrpa. YCTponcTeo
CABUrOBOro perncrpa, YteHue

datasheet. [NporpammupoBaHue ¢
NCnosnb30BaHNEM

COBMWIOBOro pernucTpa

MpnaHga cBeToaANOA0B — BapUaHThbI

TBOpPYECKMIA KOHKYPC NPOEKTOB MO

NpovaeHHOMY MaTepuany

BubnuoTteku, knacc, oobekT.

Yto Takoe GubnuoTekn, NCNonb3oBaHne
onbnnotek B nporpamme. bnbnmorteka math.h,
ncnonb3oBaHMe MateMaTuyeckmx OyHKLMN B

nporpamme

1. KOMHaTHbIN TEPMOMETP C UHOUKaLMEN
Temneparypbl

2. MeTeocTaHuus

Kuakokpuctannuueckuin akpaH. HasHauyeHne
N YCTPONCTBO

KNOKOKPUCTaNINYECKNX SKPAHOB.
Bubnmnorteka

LiquidCrystal. BeiBoag cooOLieHniA Ha aKpaH

BblBOA, COOBLLEHMI HA 3KpaH ancnnes

TpaH3ncTop -
ynpasnsoLwmmn anemeHT
cxembl. HasHaveHue, BuabI 1 YCTPOMNCTBO

TpaH3UCcTopoB. Vcnonb3oBaHne TpaH3ucTopa
B

Mopensix, ynpaensiembix ApaymHo.

CeeTtoguoaHsie coopku. MNynbcap

YnpaBneHvue gsuratensiMu.

PasHoBmnaHOCTM gBUraTenen: NocTosiHHbIE,
LiaroBble, cepBoaBuraTenu. YnpaeneHve
KONNEKTOpHbLIM ABuUratenem. YnpasneHue
CKOPOCTbLHO KONMMEKTOPHOro ABMraTens.
YnpaeneHue cepeogpurateniem: bubnmoreka

Servo.h

1. Mukcep




2. MaHTorpad

YnpaeneHnne ApagyvHo 4yepes USB.

Mcnonb3oBanne Serial Monitor gns nepegaydn
TEKCTOBbIX COObLLIEeHU Ha ApayuWHO.

lMpeobpasoBaHMe TEKCTOBLIX COOOLLEHNI B

KoMaHabl Ana ApayvHo. NporpammupoBaHue:
06bekThl, 00BEKT String, umkn while,
onepartop Bbibopa case.

1. Nepenaya TEKCTOBbIX COOBLLEHNA a30yKon
Mopae

2. YHpaBneHme CBETUJTbHUKOM TEKCTOBbIMU
KOMaHOamMu

PaboTta Haf TBOPYECKUM MPOEKTOM.

NToroBoe 3aHsaTHe
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