


MosicHuTenbHaaA 3anucka

B cootBeTcTBUM C TpeboBaHmsamn OI'OC ocHoBHOro obLero obpasoBaHma 0GyYaoLNNCA OOMKEH
BNageTb yHMBepcarnbHbIMU y4eOHbIMM OeNCTBUAMU, CMOCOBHOCTLIO NX NCMONb30BaTb B y4eOHOM,
nosHaBaTeNbHON 1 coLmanbHOM NpakTUKe, yMeTb CAMOCTOSTENIbHO MNaHNPOBaTh U OCYLLECTBATb
y4ebHylo AesTeNbHOCTb, Co3aaBaTh, MPUMEHSATL M NPeobpa3oBbiBaTk 3HAKM U CUMBOIbI,

mncnonb3oBaTtb NKT.

TexHonorun obpasoBaTenbHOM POBOTOTEXHUKM CNIOCOGCTBYIOT 3MEKTUBHOMY OBMNaAEHUIO
06y4aloLLMMUCH YHMBEpPCanbHbIMU Y4eOHBIMM OEUCTBUSMU, Tak Kak 00beaUHSAIOT pasHble Crnocobbl
AesATENbHOCTU NPU PeLLEeHUN KOHKPETHOW 3aaauu.

Kpyxok «PoboToTexHuka Ha ocHoBe Arduino» npegHasHadeH ans Toro, YTobbl yyalmeca nMmenu
npeacTaBrneHnss 0 MUpe TEXHUKN, YCTPOMUCTBE KOHCTPYKLNA, MEXaHU3MOB U MaLUWH, UX MECTE B
oKpyxaroem Mupe. Peanusauusa gaHHOMo Kpyxxka No3BonseT CTUMYNUpoBaTh MHTEPEC U
nobo3HaTeNbHOCTb, pa3BMBaTh CNOCOBHOCTM K peLleHuto NPoBneMHbIX CUTyauui

YMEHWIO UccrneaoBaTb NpobnemMy, aHanM3npoBaTbh UMEIOLLIMECS PECYPChI, BbiABUraTb MAEN,
NIaHMPOBATb PELLEHUS U pearnun3oBbIiBaTb NX, PAaCLUMPUTb TEXHUYECKUI N MaTeEMaTUYECKUI CroBapu
y4yeHuka. Kpome aToro, noMoraeT pasButmio KOMMYHUKATUBHbLIX HAaBbIKOB yYalLMXCs 3a cHeT
aKTUBHOro B3aMMOAENCTBMSA AeTeln B XO4€E rPynnoBON NPOEKTHON AeATENbHOCTU.

HacTtosilwasa nporpamma peannsyeTcsi B paMkax BHEYPOUHOM AeATENbHOCTU « Touka pocTay» ans
yyalumxcst 11 knacca, Kotopble B nepBble byayT 3HakoMuTbeA ¢ Arduino. 3aHsaTua nposoaaTcsa 1 pas
B HeAero, paccynTaHHble Ha BECb y4eOHbIN rofd, 35 Yacos.

KoHcTpyunpys 1 nporpammupysi 4eTv noMoratoT Apyr Apyry.

PoboToTexHnka — npuknagHasi Hayka, 3aHMatoLasics pa3paboTKol aBTOMaTU3NPOBaHHBIX
TEXHUYECKMX cUcTeM. PODOTOTEXHMKA ONMPAETCH Ha 3NEKTPOHUKY, MEXaHUKY U NporpamMmmMupoBaHue.
[ns 06y4eHns y4almXCcsi, CKMOHHbIX K €CTECTBEHHbIM HayKaMm, TEXHMKE UMW NpUKNagHbIM
nccregoBaHusiM, BaXKHO BOBMNEYb UX B TaKyk y4ebHO-N0o3HaBaTENbHYI0 AEATENbHOCTb U PasBUTb UX
CNocoBHOCTY B AanbHenLem.

B otnnune ot LEGO poboToB, koTopble cobupatotcst u3 6rnokos, poboToTexHuka Ha ocHoBe Arduino
OTKpbIBAET 6ObLUE BO3MOXHOCTEN, rAe MOXHO MUCMONMb30BaTh NPaKTUYECKU BCE YTO €CTb NoS
pykamu.

Ha coBpemeHHOM aTane B ycnoBusx BeBegeHnss ProOC BosHnkaeT Heob6Xxo4MMOCTb B OpraHM3aumnm
YPOUYHOWM 1 BHEYPOUHOWN AEATENbHOCTU, HanpaBeHHON Ha yAOBNETBOPEHUE NOTPeBHOCTEN
pebeHka, KOTopble CNOCOOCTBYIOT peanu3aumm OCHOBHbIX 3a4a4 Hay4YHO-TEXHUYECKOro nporpecca.
Llenbto ncnonssoBaHust «Po6oToTexHMka Ha ocHoBe Arduino» siBMsieTcs oBrageHne HaBblkamm
TEXHUYECKOro KOHCTPYUPOBAHUS, 3HAKOMCTBO C 9fIEMEHTAMWN paano-KOHCTPYMPOBaHUA, pa3BuTue
MEIIKO MOTOPUKM, N3yHeHUEe NOHATUIA KOHCTPYKLIMN N OCHOBHBLIX CBONCTB (3KECTKOCTM, MPOYHOCTY,
YCTOM4YMBOCTM), HaBbIK B3aumoaencTeums B rpynne. [etn paboTtatoT ¢ mukpocxemon Arduino UNO n
Habopamu gatunkoB. C X MOMOLLBHO LLKOSIbHMK MOXET 3anporpaMmMmpoBaTth poboTa - YMHYH0
MAaLLMHKY Ha BbIMOSTHEHNE

onpefeneHHbIX QYHKLMWNA.

MpumeHeHne pobOTOCTPOEHUS B LLKOME, MO3BONSAET CyLLLECTBEHHO NOBLICUTb
MOTUBALMIO y4aLLUXCS, OpraHn3oBaTh UX TBOPYECKYHO U UCCIEAOBaTENBCKYH
paboTy. A Takke NO3BOMSET LWKOMbHUKaM B (popme No3HaBaTENbHOM UMPbl Y3HaTb

MHOIrme BaXxxHble ngen n pa3BmBaTb HeO6XO,D,I/IMbIe B ,D,aﬂbHeVIUJeVI KNU3HWN HaBbIKW.

Llenn n 3apaum KpyxKka.

Llenb: obpasoBaHue geten B chepe MHHOBALMOHHbIX TEXHOOIMMI HA OCHOBE KOHCTPYUPOBAHMWS U
nporpammMmmpoBaHusa po6otoB Arduino, cogencTemne pasBUTUIO TEXHUYECKOrO TBOPYECTBA, pa3BuTne
WHHOBALMOHHON AeATENbHOCTM B 00pa3oBaTeNibHbIX YUPEXAEHUNAX.



3apauun:

1. CTMUMynMpoOBaHMe MOTUBAaLMN YYaLLMXCS K MOMYYEHUIO 3HaHUIN, nomoraTb opMUpoBaTh
TBOPYECKYH NMUYHOCTL pebeHka.

2. Pa3BuTue nHTEpeca K TEXHUKE, KOHCTPYMPOBaHMIO, NPOrpaMMNPOBAHUIO, BbICOKMM TEXHOMOIMMSAM.
3. Pa3BuTnio KOHCTPYKTOPCKNX, UHXEHEPHBIX U BbIYUCIUTENbHbBIX HABbIKOB.
4. Pa3BuTre Menkon MOTOPUKU.

5. dopmmnpoBaHMe yMeHMS 4OCTAaTOYHO CaMOCTOATENBHO peLlaTb TEXHUYECKME 3aga4vm B NpoLecce
KOHCTPYMpOBaHUS Moaernen.

Mpepnonaraemble pe3ynbTaThl peanusauuu NporpaMmmbil
JInyHOCTHBbIE, MeTanpegMeTHbIE U NpeAMeTHbIe pe3ynbTaTbl OCBOEHUSA Kypca:
JInYHOCTHbLIMM pe3ynbTaTaMu U3y4YeHUs SABNSeTC DOPMUPOBaHME CIEAYHOLWNX YMEHWIA:
e CaMOCTOSATENBLHO U TBOPYECKW PEann3oBbiBaTb COOCTBEHHbIE 3aMbICbI.

e NOBbILLEHNE CBOEr0 06pa3oBaTeNbHOMO YPOBHS U YPOBHS FOTOBHOCTM K MPOOOIKEHNIO 00YyYeHus ¢
mncnonb3oBaHmem UVKT.

e HAaBblKM B3aMO - 1 CaAMOOLEeHKN, HaBblKA pecbneKcvm;

(] CCbOpMI/IpOBaHHOCTb I'Ipe,EI,CTaBJ'IeHI/Iﬁ O Mupe I'IpOCbeCCVIIZ, CBA3aHHbIX C pO6OTOTeXHVIKOl7I, n
Tpe6OBaHI/IFIX, npenobaBndeMblX pa3findHbIMU BOCTpe6OBaHHbIMI/I I'IpOCbeCCI/IFIMI/I, TakKUMU Kak
NHXEeHep-MeXaHUK, KOHCTPYKTOpP, apXUTEKTOP, NPOrpaMMUnNCT, MHXXEeHEP-KOHCTPYKTOP No

pOBGOTOTEXHMKE;
MpeamMeTHble o6pa3oBaTesibHbIe pe3ynbTaThl:
e ONpeaensaTh, pasnuyaTtb U HasbiBaTb AETanU KOHCTPYKTOPA,

e CNOCOBGHOCTL peanun3oBbiBaTb MOAENN CPEACTBAMUN BbIYMCIIUTENBHON TEXHUKM;® KOHCTPYMPOBATh
Mo yCINoBUaM, 3aaHHbIM B3pOCTbiM, MO 06pasLy, No YepTexy, Nno 3a4aHHO CXeMe U
CaMOCTOSITENBHO CTPOUTb CXEMY.

e BjlageHne ocHoBamu pa3pa60T|<|/1 anropnTtMoB 1 CoCTaBl1€HUA NporpamMm ynpasieHus pO6OTOM;
® YyMEHMne nposoanUTb HaCTpOIZKy N OTNaaKy KOHCTPyKUMn po60Ta.

MeTanpeamMeTHbIMU pe3ynbTaTaMu N3yyeHUs SBnseTcs hopMUpoBaHMeE CreayoLnX
yHUBepcanbHbIX y4ebHbIx genctaun (YYL):

NMo3sHaBaTenbHble YY[:
® OPMEHTUPOBATLCS B CBOEN CUCTEME 3HAHWIA: OTNIMYATb HOBOE OT YXKE U3BECTHOTO.

e nepepabatbiBaTh NOMy4YEeHHYH MHOPMaLMIO: AenaTh BbiBOAbI B pe3yfibTaTe COBMECTHOW paboThbl
BCEro Kracca, CpaBHMBaTh U rpynnupoBaTh NpeameThbl 1 ux obpasbl;

® YMEHUWE yCTaHaBNMBaTb B3aNMMOCBS3b 3HaHWI NO pa3HbIM y4eOHbIM NpegMeTam (MaTeMaTuke,
dusnke, NpMpoaoBeaeHus, omonorun, aHaTomun, MHOPMaTHKe, TEXHONOMMN U Ap.) AN peLleHus
npuKnagHbix y4ebHbIx 3agay no POGoOTOTEXHMKE.

PerynatuBHblie YY[:
e yMeTb paboTaTb N0 NPeAnoXeHHbIM NHCTPYKLUAM.

® YMEHMWe nsnaratb MbICNN B YETKOW NTOrMYeCKON NocnefoBaTeribHOCTU, OTCTauBaTb CBOK TOYKY
3peHnsi, aHann3MpoBaTb CUTYaLMIO U CAMOCTOATENbHO HAaXOAMUTbL OTBETLI Ha BOMPOCH! MyTEM
NOrMYECKMX paccy>XaeHni.

e onpenendTb n d)OpMyﬂI/IpOBaTb uenb AeATeribHOCTU Ha 3aHATUN C NMOMOLLbIO y4UTEens;



KoMmmyHukaTtuBHble YY[:
e yMeTb paboTaTtb B Nape 1 B KOMNMEKTUBE; yMeTb pacckasblBaTb O MOCTPOWKE.

e yMeTb paboTaTb HaZ NPOEKTOM B KOMaHAe, 3PMEKTUBHO pacnpeaensTe 06593aHHOCTY.

(DOprI noaseneHusa NToroe

o [InarHocTtuka YPOBHA YCBOEHUA MaTepuhasna OCyLeCTBIIAETCA: No pe3yribTaTtaM 3JIEKTPOHHOIo
TeCTUpoBaHUA,

e 3aBepLUAIOLLErO U3y4eHne TeMbl (rpynmnbl TEM) MO pesyfibTaTam BbINOIHEHUS yYaLLMMNUCS
NpaKTUYECKMNX 3a4aHNI Ha KaXKO0M YPOKe Mo pe3ynbTaTtaM KOHKYPCHbIX paboT (B TEHYEHME U3YYEHUS
Kypca npoBOAMUTCS HECKOSbKO TBOPYECKMX KOHKYPCOB)

®opmbl opraHusauumn yyeb6Horo npouecca

® MpakTn4eckad HanpaBneHHOCTb 3aHATUN, BbIMNOSIHEHNE 3aKOHYEHHOro NPakTU4eCKoro npoeKkTa Ha
KaXXOOM 3aHATUN ayAUTOPHbIE 3aHATUA

e B MarsibIX rpynnax, UHANBMAyanm3MpoBaHHble 06pa3oBaTerbHble TPAeKTopum

Ucnonb3oBaHHble MaTepuanbl
1. ANCTaHUMOHHBIN KypC Ha canTe amperka.ru
http://wiki.amperka.ru/koHcnekT-arduino
2. «OCHOBbI NpOrpaMMMpPOBaHUSA MUKPOKOHTPOSNEPOBY YYebHuKk ans
obpasoBaTenbHoro Habopa «Amnepkay, Mocksa 2013
3. Cnucok ccbinok Ha cante Arduino, do it!

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




Kaner,apHo-TemaTM YyeCKoe ninaHunpoBaHue

Korn-
Ne Harta | Oarta
Tema ypoka BO MpumevaHne
ypoka nnaH | gakr
4acoB

1. NHcTtpykTax Th. OCHOBbLI paano3aneKkTPOHUKN. 2
3HaKOMCTBO C KOHTpomnnepomMm ApgyuHo.
MuKpOKOHTPOMNEPLI B HALLEW XN3HN,

1. | koHTponnep, koHTponep ApayuHoO , CTPyKTypa u 1
coctaB ApayuHo. Cpefa nporpaMMmnpoBaHus
ans ApayvHo
1. Pabouwni nuct

1. . y
2. MpocrTeniwas nporpammMa (MuraroLuin 1
cseToamnoa)

OcCHOBbI NPOEKTUPOBAHNS U MOLENUPOBaHNS
3NEKTPOHHOro ycTponcTea Ha 6ase ApaymHo

1 YnpasneHue anekTpuy4ecTtBoM. 3akoHbl

' 1
anekTpuyecTtBa. Kak 6bICTPO CTPOUTL CXEMBI:
MakeTHaa gocka (breadboar). YUteHne
ANEKTPUYECKUX CXeM. YNpaBreHune
CBETOAMOAOM Ha MaKeTHOW A0CKe.

1. Mas4ok

1. | 2. YKene3HomopoxHbiit cemadop 1

3. CeeTocbop (3 cekuun)
LLnpoTHO-MMNynNbCHas Mogynauus.
AHanorosble U LNPOBLIE CUTHAMbI, NOHATUNE

LM, ynpaeneHve ycTponcTBamu C NMOMOLLbIO

1. nopTtoB, nogaepxusatowmnx LM, 1
Linknuyeckme KOHCTPYKUUN, AaTUYUK CRyHanNHbIX
yncen, NCNonb30BaHNe AaT4yvka B
nporpammmpoBaHuun ans ApayvHo.

1. Masyok ¢ HapacTatoLLen yobiBatoLLen

1. | ApkocTbio 1
2. Mogenupyem nrams ceeuu
MporpammupoBaHne ApayvHo.

Monb3oBaTenbckne pyHKUMN.

1. | Nognporpammbl: HasHayeHne, onucaxue u 1
Bbl30B, NapamMeTpbl, NokansHble 1 rnobarnbHble
nepeMeHHble
1. Nepenaém coobuieHne as3dykon Mopae

1.

2. «Bce upeta pagyrm». YnpaeneHne RGB- 1

cBeToaMoaoM

CeHcopbl. latunkmn ApgymHo




Ponb ceHcopoB B ynpaBnsieMblX cUCTEMaXx.

CeHcopbl 1 NepeMEHHbIE PE3NCTOPbI.
Henutenb HanpsikeHus. [oTeHumnomeTp.
AHanoroBble

CurHarnbl Ha BXxoge Ap,ElyVIHO. Mcnonb3osaHne
MOHWTOpPAa nocnenoBaTesibHOro nopTta Ans

HabnoaeHnn 3a napamMmeTpamMmm CUCTeEMbI

1. CBETUNBHMK C yNpaBnAsiEMON SIPKOCTbIO
2. ABTOMaTU4YEeCcKoe OcBeLLeHne

3. VlamepeHne TemnepaTypbl TEPMOMETP

KHonka — gaTumk HaxaTtus

OCOGEHHOCTM MNOAKITOYEHNS KHOMKM.
YcTpaHeHve LyMOB C NMOMOLLbIO CTAMMBaROLLMX
¥ noaTArMBaroLLmMx pesuctopos. MporpammHoe

ycTpaHeHue apebesra. bynesckue
nepemeHHble

N KOHCTaHTbI, Torm4eckmne onepauunin.

1. CBeTOhOp C cekumnen onsa newexonos u
KHOMKOM

ynpasneHus

2. KHOMOYHbIN nepekniovartens

3. CBETUNMBHMK C KHOMOYHbIM YNpaBfieHNnem

4. KHOMNoYHble KoBOOU

Lincoposble nHankatopbl. CEMUCErMEHTHbIN
nHAMKaTop.
HasHauyeHune, yCcTponcTBO, NPUHLUMMBLI AEACTBUSA

ceMncermeHTHoro nHamnKkartopa. YHpaBneHme
CeEMNUCErMeHTHbIM

MHONKaTOPOM.

npOFpaMMI/IDOBaHI/IGZ MacCCuBbl JaHHbIX.

1. Cyét go 10, obpaTHbI CHET

2. CekyHoomep

MwukpocxemMbl. COABUIOBLIN PETUCTP.
HasHauyeHne mukpocxem. HasHaveHue

COBUroOBOro perucrpa. YCTponcTBo COBUTOBOIO
pernctpa, YteHue

datasheet. NporpammmnpoBaHune c
NCrnonbL3oBaHNEM

COBUTOBOIo pernctpa




MpnsaHaa cBeToaMoaoB — BapuaHThl

TBOpPYECKMI KOHKYPC NPOEKTOB MO

npongeHHomy matepuany

BubnunoTekn, knacc, 00BLEKT.

YTo Takoe GBUbnmnoTekn, ncnonb3oBaHmne
oubnnotek B nporpamme. bubnmoteka math.h,
NCNonb3oBaHUe MaTeMaTnyYeckmx yHKUUIA B

nporpamme

1. KOMHaTHbIM TepMOMETpP C MHAUKauuen
TemnepaTypbl

2. MeTeocTaHUus

YKungkokpucrtannuiecknin akpaH. HasHaveHne n
YCTPONCTBO

XNOKOKPUCTANIMYECKNX 9KpaHoB. BrubnmoTteka

LiquidCrystal. BeiBog coobLieHunin Ha akpaH

BbiBoA cOOGLLIEHNIA Ha 3KpaH aucnnes

TpaH3nucTop -

yrNpaBnsoLWNA 3nemMeHT

cxembl. HasHayeHune, B1abl U YCTPONCTBO
TpaH3MCTOpPOB. Vicnonb3oBaHue TpaH3ncTopa B

Moaensax, ynpasndemMbiX Ap,El,yI/IHO.

CeeToauoaHble c6opku. MNynbcap

YnpaBneHue gBuraTensvu.

PasHoBMOHOCTM ABUraTenei: NoCTOsIHHbIE,
LaroBble, cepBoaBuraTeny. YnpaeneHve
KONNEKTOPHbIM ABUraTenem. YnpasneHue
CKOPOCTbHO KOMNEKTOPHOrO ABUraTensi.
YnpaBrneHue cepogpuratenem: bubnmorteka

Servo.h

1. Mukcep
2. MaHTorpad

YnpasneHue ApayvHo 4yepe3 USB.

Mcnonb3osaHue Serial Monitor gnst nepegaun
TEKCTOBbIX COOBLLEHNN Ha ApaQyMHO.

MpeobpasoBaHne TEKCTOBbLIX COOBLLEHNI B

KomaHab! Ans ApayvHo. MNporpamMmmnpoBaHue:
06bekThl, 00BEKT String, unkn while, onepatop
Bblbopa case.




1. MNepenaya TEKCTOBbLIX COOBLLEHUIN a30yKon
Mop3se

2. YnpaeneHue CBETUMNbHUKOM TEKCTOBbIMU
KoMaHgamu

PaboTa Hag TBOpYECKUM MPOEKTOM.

WNTorosoe 3aHATHE




