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ITosicHuTEIbHAA 3alICKA

B cootetcTBum ¢ TpedboBanusmMu ®I'OC ocHOBHOTO 00111eT0 00pa30BaHuUs 00YJAIOIIHIACS
JIOJDKEH BIIAJIETh YHHBEPCATBHBIMU YU€OHBIMH JCHCTBUSMH, CIIOCOOHOCTBIO MX MCIOJIb30BATh B
y4eOHOM, MO3HABAaTEIbHON W COLMAIBHOM NMPAKTHKE, YMETb CaMOCTOSTEIbHO IUIAHUPOBATH H
OCYIIECTBIISITh YUEOHYIO HESTEIbHOCTh, CO3[aBaTh, MPUMEHATh U MPEOOpPA30BBIBATH 3HAKH H
CUMBOJIBI,
ucnonb3zoBath UKT.

Texnomorun  00pazoBaTeNbHONH  POOOTOTEXHUKH  CHOCOOCTBYIOT 3G ()EKTHUBHOMY
OBJIAJICHUIO OOYYaIOUIMMUCS YHUBEPCAIbHBIMU Y4€OHBIMU JCHCTBUSIMH, TaK KaK OOBETUHSIOT
pasHbIe CIIOCOOBI IEATENFHOCTH MPH PEIICHHH KOHKPETHON 3a1a4H.

Kpyxok «Pobororexnuka B cpeae Arduino» mpeaHasHadyeH AJIsl TOTO, YTOObI ydaluecs
UMEIU TPEICTABICHUS O MUPE TEXHHUKH, YCTPOUCTBE KOHCTPYKIIM, MEXaHU3MOB U MaIlluH, UX
MecTe B OKpy»KarolieM Mupe. Peanusanus 1aHHOTO KpYyXKKa MO3BOJISIET CTUMYJIUPOBATh HHTEPEC
1 J110003HATENBHOCTh, PA3BUBATh CIIOCOOHOCTHU K PEIICHUIO MPOOJIEMHBIX CUTYaIlui
YMEHHIO HCCIIEJIOBaTh MpoOJeMy, aHAIM3UPOBaTh HMEIOIIMECS PEeCypChl, BBIABUTaTh HUJICH,
IUTAHUPOBATh PEIICHHs] M PEaln30BbIBATh WX, PACHIMPUTh TEXHUYECKUH U MaTeMaTUYECKUUN
cioBapH yueHuka. Kpome storo, momoraer pa3BUTHIO KOMMYHUKATUBHBIX HABBIKOB yUaIIMXCS 32
CYET aKTUBHOT'O B3aUMOJCHUCTBUSA JIETEN B X0/I€ TPYIIIOBOM IPOEKTHOU JI€SITEIHLHOCTH.

Hacrosimas mporpamma peanu3yercsi B paMKax BHEYpPOUHOU AesITeTbHOCTH « Touka pocTay
JUIS YYalIuXCsl CIEeNHaTH3UPOBAHHOTO 5-8 KIIaccoB, KOTOpBIE B MEpBbIe OyIyT 3HAKOMHUTHCS C
Arduino. 3ansaTus npoBoaarcs 1 pa3 B HEIENI0, pacCUMTAaHHBIC HA BECh YU€OHBIN o1, 35 Jacos.

Kouctpyupys u nporpamMmmupysi, 1eTd IOMOTAIOT IPYT IPYTY.

Pob6oTtorexnuka — MIpUKJIaIHAs HayKa, 3aHMMAIOINAsACS pa3paboTKoii
ABTOMATU3MPOBAHHBIX TEXHUYECKHX CHUCTeM. POOOTOTEXHHKA ONUpaeTcs Ha JIEKTPOHHUKY,
MEXaHUKY U porpaMmupoBanue. s 00yueHus yqamuxcsi, CKIOHHBIX K €CTECTBEHHBIM HayKaM,
TEXHUKE WM TMPHUKIAJAHBIM HCCIEOBAaHUSAM, BaXXKHO BOBJ€Yb HX B TaKyl ydeOHO-
MIO03HABATENBHYIO IEATETLHOCTh U Pa3BUTh UX CITOCOOHOCTH B TaIbHEHIIIEM.

B ormuune or LEGO poGotoB, koTopbie coOuparoTcs U3 OJIOKOB, poOOTOTEXHHKA Ha
ocHoBe Arduino oTKpbIBaeT 0OJIbIIIE BOBMOXHOCTEH, IlIe MOYKHO MCIIOJIb30BaTh MPAKTUYECKH BCE
YTO €CTh 0] pyKaMHU.

Ha coBpemenHoMm stane B ycnoBusx BBeaeHuss GPI'OC BozHuKaeT HEOOXOIMMOCTH B
OpraHu3alliil ypOYHOHM M BHEYPOUHOH JesITeIbHOCTH, HAIPABICHHON Ha YIOBJIETBOpEHHE
notrpeOHocTel pebeHKa, KOTOpble CIIOCOOCTBYIOT peaju3allMd OCHOBHBIX 3a/ad Hay4HO-
TeXHHYecKkoro mnporpecca. Llenpio ucnonb3oBanus «PoboToTexHuka Ha ocHOBe Arduino»
SIBIISICTCS OBJIAJICHUE HABBIKAMH TEXHWYECKOTO KOHCTPYHPOBAHUS, 3HAKOMCTBO C 3JIEMEHTaMH
pazno-KOHCTPYUPOBAHUS, pPa3BUTHE MEJKOW MOTOPUKH, W3Yy4eHHE IMOHSITUH KOHCTPYKIHUU M
OCHOBHBIX CBOHCTB (JKECTKOCTH, IPOYHOCTH, YCTOMUMBOCTH), HABBIK B3aUMOJICHCTBHS B TPYIIIIE.
Hetu paborarot ¢ Mukpocxemoit Arduino UNO u Habopamu 1aT4ukoB. C UX MTOMOIIBIO ITKOJIBHUK
MOYKET 3alpOrpaMMHpPOBATh POOOTA - YMHYIO MAIlIMHKY Ha BBIIOJHEHHE
OTIpe/IeIeHHBIX (QYHKIUH.

[TpumeHeHne poOOTOCTPOCHUS B ILIKOJIE, IO3BOJIET CYIIECTBEHHO MOBBICUTD
MOTHUBAIMIO YYAIIUXCS, OPTaHU30BaTh UX TBOPUYECKYIO U MCCIIEJOBATEIbCKYIO
paboTy. A Takke MO3BOJISIET IKOJIBHUKAM B (hOpMe MTO3HABATEIHHON UIPHI y3HATH
MHOTHE Ba)KHBIE UJICH U Pa3BUBATh HEOOXOIUMBIE B TAIbHEHINEH )KNU3HN HABBIKH.

esn 1 3a1a4m KpyKKA.



Hean: o6pa3oBanue aerel B chepe MHHOBAIIMOHHBIX TEXHOJOTUH HA OCHOBE KOHCTPYHPOBAHUS
U TporpaMMupoBaHusi poOoToB Arduino, COAEWCTBUE PA3BUTHIO TEXHHUYECKOTO TBOPUYECTBA,
pa3sBUTHE MHHOBAIIMOHHON JEATEIBHOCTH B 00Pa30BaTEIbHBIX YUPEKACHUAX.

3amaun:

1. CtumynupoBaHHE€ MOTHBAIlMHM YYAIIMXCS K IMOJYYEHHIO 3HAHUH, MOMOTaTh (OPMHUPOBATH
TBOPYECKYIO JINYHOCTH PeOCHKA.

2. PasBurtHe wuHTEpeca K TEXHHKE, KOHCTPYHPOBAHMIO, IPOTPAMMHPOBAHHUIO, BBICOKUM
TEXHOJIOTHUSIM.

3. Pa3BUTHIO KOHCTPYKTOPCKUX, HHKEHEPHBIX U BHIYUCIUTEIbHBIX HABBIKOB.

4. Pa3zBuTHE MEJIKOM MOTOPUKHU.

5. @opMUPOBAHKE YMEHUS JOCTATOYHO CAMOCTOSATENBHO PEIIAaTh TEXHUUECKHE 3a/1a4M B ITPOLIECCE
KOHCTPYMPOBAHUS MOJEIIEH.

IIpennosiaraembie pe3yabTaThl peajan3aliiy NPOrpaMmMbl
JInuHOCTHBIC, MeTaNIpeAMETHBIC M IIPEAMETHbIEC Pe3yJIbTAThl 0CBOCHHUS Kypca:
JIMYHOCTHBIMHU pe3y/IbTaTaMM U3y4YeHUs SBIsIeTCs (OPMHUPOBAHUE CIEAYIOIINUX YMEHUHI:
] caMOCTOSITENIbHO U TBOPUYECKH PEATN30BBIBATH COOCTBEHHBIE 3aMbICIIBL.
[ TOBBIIIEHHE CBOETO O0O0pPA30BAaTEIbHOIO YPOBHS M YPOBHS TOTOBHOCTH K IPOJIOJIKEHUIO
00ydenwusi ¢ ucnosibzoBanueM UKT.
] HaBBIKM B3aWMO - I CAMOOIICHKH, HaBBIKU Pe(ICKCHH;
[ copMHUPOBAHHOCTH MPENCTABICHUI 0 MUpe mpodeccuii, CBA3aHHBIX ¢ POOOTOTEXHHUKOH, U
TpeOOBaHUAX, MPENBABIIEMBIX Pa3IUYHBIMH BOCTPEOOBAHHBIMU IMPO(ECCUSIMU, TAKUMHU Kak
MHXXECHEP-MEXaHUK, KOHCTPYKTOP, APXUTEKTOP, IPOrPAMMHUCT, HH)KEHEP-KOHCTPYKTOP I10
POOOTOTEXHHUKE;
IIpenmerHbie 00pa3oBaTeIbHbIC PE3y/IbTATHI:
[} onpenenars, pa3inyaTh U Ha3bIBaTh AETaIl KOHCTPYKTOPA,
(] crmocoOHOCTh  pealn30BbIBaTh  MOJEIN  CPEICTBAMH  BBIUMCIMTEIBHOM  TEXHUKU;[]
KOHCTPYHPOBaTh 0 YCIIOBUSIM, 33JaHHBIM B3POCIbBIM, [0 00pasily, IO 4epTexy, MO 3aJaHHOU
CXEME U CaMOCTOSITENIbHO CTPOUTD CXEMY.
(] BlIajieHue OCHOBaMHU pa3pabOTKU aJITOPUTMOB U COCTABIIEHUS IPOTPAMM YIIpaBJIEHUs poOOTOM;
] yMeHHe MPOBOIUTh HACTPOUKY M OTJIAAKY KOHCTPYKLIUHU poOoTa.
MeTtanpeAMeTHbIMH  pe3yJbTATAMH U3y4YeHHs sBISeTCd (OPMHPOBAHUE  CIEIYIOLIUX
YHUBEpCAJIbHBIX yueOHbIX AercTBuil (VY /[):
IHo3naBareabubie YY/I:
(] OpUEeHTUPOBATHCS B CBOEH cHcTEeME 3HAHUM: OTIMYaTh HOBOE OT YK€ U3BECTHOTO.
[] mepepabaTbIiBaTh MOJYYEHHYIO HMH(OpMalMiO: JenaTh BBIBOABI B PE3yJIbTaTe€ COBMECTHOM
paboThI BCETro Kilacca, CpaBHUBATH U IPYIIIMPOBATH IPEIMETHI U UX 00pa3bl;
[] yMeHue yCTaHaBJIMBATh B3aWMOCBS3b 3HAHUH 110 pa3HbIM y4EOHBIM IpeaMeTaM (MaTeMaTHKe,
¢du3uke, NpUpOAOBEACHNUS, ONOJIOTUH, aHATOMUH, HTHPOPMATHKE, TEXHOJIOTHHU U JIp.) AJIS PELICHUs
NPUKIAJHBIX Y4eOHBIX 3a/1a4 1o PoOoTOTeXHHKE.
PerynastuBubie YY/:
(] ymeTh paboTaTh MO NPESIOKEHHBIM HHCTPYKIUSM.
[J yMEHHE U3JIaraTh MbICIU B UETKOM JIOTHYECKON MOCIEA0BATEILHOCTH, OTCTAUBATh CBOIO TOUKY
3peHusi, aHAJIM3UPOBATh CUTYAIMI0O M CAMOCTOSTEIbHO HAXOAWTh OTBETHl HA BOIPOCHI MyTEM
JIOTUYECKHUX PACCYKICHUM.
[ onpenenats u GOpMyIUPOBATH LENb IEATEIBHOCTH HA 3aHITUH C TIOMOIIBIO YUUTEJIS;



KommynukaruBubie YY /I:
[J ymeTb paboTaTh B Mape U B KOJUIGKTHBE; YMETh PacCKa3bIBaTh O MOCTPOKHKE.
[ ymeTh paboTaTh HaJ IPOEKTOM B KOMaH/Ie, 3()PEKTUBHO pacipenesaTh 00s3aHHOCTH.

dopmbl N0ABEIEHUS UTOTOB
[ JIuarHocTUKa ypOBHsI YCBOCHUS MaTepuaia OCYIIECTBISETCS: 10 pe3ysbTaTaM 3JIEKTPOHHOTO
TECTHUPOBAHUS,
(] 3aBepLIAIOLIETO M3Y4YEHHE TeMbl (TPYIIBI TEM) MO pe3yibTaTaM BbIMOJHEHUS YyYallUMHCS
MPAKTUYECKUX 3aJaHUi Ha Ka)XJOM YpOKe IO pe3ylbTaraM KOHKYPCHBIX paloT (B TeueHue
M3Yy4YeHUs Kypca MPOBOIUTCS HECKOJIBKO TBOPUECKUX KOHKYPCOB)

®opMbI OpraHu3anum y4eOHOro npouecca
[ mpakTHUYeCcKas HaIlpaBJIE€HHOCTD 3aHATUH, BHIIOJHEHUE 3aKOHUEHHOTO IPAKTUYECKOI 0 IPOEKTa
Ha KaXJOM 3aHATHU ayJUTOPHBIEC 3aHATHUS
] B MaJIbIX rpyMNIax, MHAUBUYAIU3UPOBAHHBIE 00pPa30BaTE/IbHbIE TPACKTOPHH

Hcnonb3oBaHHbIe MATEPHAJIBI
1. JucTaHIMOHHBIN Kypc Ha caiiTe amperka.ru
http://wiki.amperka.ru/koncmexr-arduino
2. «OCHOBBI POrPaMMHUPOBAHUS MUKPOKOHTPOJIIEPOB) Y UEOHUK AJIs1
obOpasoBarenbHOr0 Habopa «Amriiepka», Mocksa 2013
3. Cucok cchuIoK Ha caiite Arduino, do it!
https://sites.google.com/site/arduinodoit/
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Kane}mapno-TeMaaneCKoe NJIAHUPOBAHHE

Ne Koa-Bo | Jlara Hara | Ilpume
Tema ypoka
YpoKa 4aco0B ILIaH paxr YyaHHe
1 HuctpykTtaxk Th. OCHOBBI paln03JIeKTPOHUKH. 2

3HAKOMCTBO C KOHTPOJIJIEPOM APAYHHO.
MuUKpOKOHTPOJIEPHI B HAIIEH KU3HU, KOHTPOJLIED,
KOHTpoJIep ApAYHHO , CTPYKTypa U cOCTaB ApIyHHO.
Cpena nmporpaMMUpOBaHUS sl ApAyHHO

1. PaGouwmii muct
2. IIpocTeiinras nmporpamma (MHUTAIOIIUNA CBETOAFO.)

OCHOBBI ITPOEKTHPOBAHUS U MOJIETTUPOBAHUS
9IIEKTPOHHOTO YCTPOUCTBA Ha 6a3e ApaynHO
VYrpaBieHue JIEKTPHYECTBOM. 3aKOHBI 3JIEKTPUIECTBA.
Kaxk GBICTPO CTPOUTH CXEMBI: MaKETHAs JIOCKa
(breadboar). Urenue 31eKTPUICCKUAX CXEM.
VYipaBieHne CBETOANOIOM Ha MAKETHOM JTOCKE.

1. Masyoxk
5 2. KeneznogopoxHsrii cemadop 2
3. Cetodop (3 cexiym)

[upoTHO-UMIYIbCHAS MOAYNIALMSA. AHAJIOTOBBIE U
udposbie curaansl, noustue LLIMM, ymnpasnenue
YCTPOMCTBAaMU C MTOMOIIBIO IOPTOB, MOAAEPKABAIOIINX
[IT1M. [Tuknuueckre KOHCTPYKLUH, TaTYUK
CIIy4alHBIX YHCEN, UCIIOIb30BAHHE JATUUKA B
IPOrpaMMUPOBAHUH UIsI ApIYHHO.

1. Mas4ok ¢ HapacTaroiel yObIBAIOIICH SPKOCTHIO
2. Mogenupyem muams CBeUu

[IporpammupoBanue ApayuHoO.

[Tonp3oBartenbckue GPyHKINH.

HoanporpaMMm: Ha3HA4YCHUEC, OITMCAaHUEC U BBI3OB,
MapaMeTphbl, JOKAJIbHBIC 1 FJ'IO63JIBHI)IC TNEPEMCHHBIC

1. [lepenaém coobrmienne azdoykoit Mop3ze
9 2. «Bce uBera pagyru». Ynpasnenue RGB- 2
CBETO/AUOJIOM

Cencopsl. latunku ApayuHo

Ponb ceHCOPOB B yIPaBIIsIEMbIX CHCTEMAX.
CeHCopbl B IepeMeHHbIE pe3UCTOpHI. JenuTens
10 | mampspkeHus. [ToTeHImOMETp. AHATOTOBBIE CUTHAIIBI 2
Ha BXoze Apayuso. Mcroip30BaHne MOHUTOpA
HIOCJIETIOBATEIHLHOTO TIOPTa /IS HAOII0ACHHUH 32
napamMeTpaMu CHCTEMBI

1. CBETMIIBHHUK C yIPaBISIEMOH SIPKOCTHIO
11 2. ABTOMAaTHYECKOE OCBEIICHUE 2
3. U3Mepenue TeMnepaTypbl TEPMOMETP

KHomnka — 1aT4uk HakaTHs

Oco0EHHOCTH MOAKIIFOYEHHS KHOIIKH.
YcTpaHeHue yMOB € IOMOILBIO CTSTUBAOIINX U
MOATSITUBAIOIINX Pe3UCTOpOB. [IporpamMmmuoe
ycTpanenue apebesra. byneBckue mepeMeHHbIC U
KOHCTAaHTBI, JOTHYECKUE OTepaluu.

12

1. Cerodop ¢ cexiueit i Menexo[0B 1 KHOMKOH
13 | ynpaBneHus 2
2. KHONOYHBIN NepeKI0YaTeb

3. CBeTHIBHUK C KHOIIOYHBIM YIpaBJICHUCM

14 4. K"HomoyHble KOBOOU

15 Hudporsie namuKaTopsl. CeMUCETMEHTHBINA 2




WUHIUKATOP.
Haznauenue, ycTpoicTBO, TPUHIIUIIBI AEHCTBUS
CEMHUCETMEHTHOTO UHIUKATOpa. Y IpaBICHUE
CEMUCETMEHTHBIM UHIUKATOPOM.
IIporpaMMupoBaHue: MaCCUBBI JAHHBIX.

16

1. Cuér mo 10, oOpaTHBIH cuéT
2. Cexynaomep

17

Muxkpocxembl. CIIBUTOBBIHN PETUCTP.

Hasnauenue mukpocxem. HazHaueHue ciBUroBOro
perucrpa. Y CTpoMCTBO CABUTOBOTO PErUCTPA, YTEHHUE
datasheet. [IporpammupoBaHye C HCIIOJIb30BAHUEM
CIBUTOBOT'O PErHCTpa

18

I'mpnsHIa CBETONMOI0B — BapHaHTHI

19

TBOpUECKHUil KOHKYPC MIPOEKTOB 110 NIPOUJECHHOMY
MaTepuary

20

bubnuoreku, kaacc, OObEKT.

Yrto Takoe OMOJMOTEKH, UCITOIL30BaHUE
oubaroTek B mporpamme. bubmnoreka math.h,
UCIIOJIb30BaHUE MaTeMaTHn4ecKuX (yHKIUH B
nporpaMme

21

1. KomHaTHBIN TEPMOMETP ¢ UHAUKALMEH
TEMIIEPATYPHI
2. MerteocTanuus

22

Kunkokpucramnuueckuil sxkpan. HazHauenue u
YCTPOKCTBO

KUIKOKPHUCTAJUINIECKUX IKpaHOB. bubnnoreka
LiquidCrystal. BeiBog cooOmienunii Ha SkpaH

23

BriBoj cooOmIeHuit Ha SKpaH AUCIIIes

24

Tpan3ucrop -

YIPABJISIIOIIUM 371EMEHT cxeMbl. HazHaueHue, BUIbI U
YCTPOMCTBO TpaH3UCTOPOB. Mcnoab30BaHue
TPaH3UCTOPA B MOAEIISIX, YIPABIsIEMbIX APIYHHO.

25

Ceeroauoanbie coopku. [lynbcap

26

YupasieHue JBUTaTEIMHU.

Pa3HoBHOHOCTH ABHUTraTeNell: MOCTOSHHbIE, IIATOBBIE,
CepBOJBUTATENHU. YIPaBJIECHHE KOJIEKTOPHBIM
JIBUTaTeNeM. YTpaBlieHHE CKOPOCTHIO KOJJIEKTOPHOT'O
JIBUTATEIIS.

Ynpasnenue cepBoasurareseM: Oubanoreka Servo.h

27

1. Muxkcep
2. INanTorpad

28

VYupasnenue Apayuno uepe3 USB.

Hcnonp3oBanue Serial Monitor st nepenaun
TEKCTOBBIX COOOIICHUH Ha APIYyHHO.
IIpeoOpa3zoBaHue TEKCTOBBIX COOOIIECHUH B KOMaH/IbI
i Apayuso. [IporpamMupoBanue: 00bEKThbI, 00bEKT
String, nuka while, onepatop BbiOOpa case.

29

1. [Tepenaya TEKCTOBBIX COOOIICHMIA a30ykoli Mop3e
2. anaBneHHe CBCTHJIIBHUKOM TE€KCTOBBIMHU
KOMaHJIJaMU

30

PabGora HaJ TBOPYCCKHUM ITPOCKTOM.

31

Hrorosoe 3austue

32-34

Pezeps

WO

BCEI'O uacos




