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IosicHUTEALHAA 3aNUCKA

B cootBerctBun ¢ TpeboBanusiMu DI'OC ocHOBHOro oOuiero o06pa3oBaHUs
oOy4aromuiicss JOJDKEH BJIaJ€Th YHUBEPCAIbHBIMU YUYE€OHBIMHU JIEWCTBUSMH,
CIIOCOOHOCTBhIO WX MCIOJIb30BaTh B Yy4eOHOM, MO3HABAaTEIbHOW W COIMATbHOU
MPAKTUKE, YMEThb CAMOCTOSITENBHO IUIAHUPOBATh W OCYUIECTBIATH Y4EOHYIO
NeSTeNbHOCTh,  CO3JaBaTh, NPUMEHATh W  NpeoOpa3oBbIBaTh 3HAKU U
CHUMBOJIBI, cIioIb30BaTh MKT.

TexHonoruu 00pa3oBaTeNbHONM POOOTOTEXHUKH CHOCOOCTBYIOT 3((PEKTUBHOMY
OBIIQJICHUIO OOYYalOMIMMHCS YHUBEPCATbHBIMH YY€OHBIMU ACHCTBHSIMH, TaK Kak
O00BEIMHSAIOT pa3HbIe CIIOCOOBI ACITEIFHOCTH MIPH PEIICHNN KOHKPETHOH 3a7a4u.

Kpyxok «PoboTtorexHuka Ha ocHOBe Arduino» mpeaHa3HauyeH JJisi TOro, YTOObI
y4Yaluecss UMENIU TMPEJCTABICHUS O MUPE TEXHUKH, YCTPONCTBE KOHCTPYKIWMH,
MEXaHM3MOB M MaIllMH, UX MECTe B OKpyXKaroleM Mmupe. Peanuzamusi gaHHOTO
KpYyKa TO3BOJISIET CTUMYJIUPOBATh HHTEpeC U Jt0O03HATEIHHOCTh, Pa3BUBATH
CIOCOOHOCTH K PEHIeHUI0 MPOOJIEMHBIX CHUTYyallMid, YMEHHUIO HCCIEA0BATh
npo0JieMy, aHaJTU3UPOBATh UMEIOIIUECS PECYPChl, BBIIBUTATh UCH, TIIAHUPOBATH
pelieHrs U pealu30BbIBaTh MX, PACIIMPUTh TEXHUYECKUH M MaTeMaTHUYECKUM
cioBapu yueHuka. Kpome »5ToOro, mnoMoraer pa3BUTHIO KOMMYHUKATHBHBIX
HaBBIKOB y4alllUXCs 3a CUET aKTUBHOT'O B3aUMOJEUCTBUSA JETEN B XOJ€ IPYNIIOBOM
IIPOEKTHOM JEATEIBHOCTH.

Hacrosimias nporpaMma peanu3yeTcsl B paMKax BHEYPOUHOU JiearenbHOCTH «Touka
pocTay JUIsl ydaluxcsl CHEUUaJTu3UpPOBAHHOIO 5-8 KIaccoB, KOTOpbHIE B IEpPBbIC
Oynytr 3HakomMuThcsi C¢ Arduino. 3ansaTus mnpoBondrcs 1 pa3 B Heneno,
paccuMTaHHbIE Ha BeCh y4eOHbIH roj, 34 yaca.

KoHcTpyupys u mporpamMMupyst €T TOMOTAlOT APYT APYTY.

PoGoroTexHnka —  TpUKIagHAs ~ HAyKa, 3aHUMAlOMasics  pa3paboTKOM
ABTOMATU3WPOBAHHBIX TEXHUUYECKHX CHCTeM. POOOTOTEXHHMKA ONMUpaeTcs Ha
ANIEKTPOHUKY, MEXaHWUKY W TMporpammupoBaHue. [l oOydeHUs ydammxcs,
CKJIOHHBIX K €CTECTBCHHBIM HAayKaM, TCXHHKE WM MPHUKIAJHBIM HCCICIOBAHUIM,
B2KHO BOBJICYh UX B TaKyI0 Y4eOHO-TIO3HABATEIBHYIO JIEATEILHOCTh U PA3BUTh UX
CHOCOOHOCTH B JAJILHEHUIIIEM.

B otnnumne or LEGO po60ToB, KOTOphIE cOOUparoTcs U3 0JIOKOB, pOOOTOTEXHUKA
Ha ocHOBe Arduino OTKpbIBaeT 0OJIbIIe BOBMOXKHOCTEH, T/I€ MOXKHO MCIOJb30BaTh
MIPAKTUYECKU BCE YTO €CTh MO PyKaMH.

Ha coBpemennom stamne B ycinoBusax BBeaeHus @I'OC Bo3HukaeT HEOOXOAUMOCTD
B OpraHM3aliyd YpPOYHOM M BHEYPOUYHOU JEATEIBHOCTH, HAIPAaBICHHOM Ha
YAOBJIETBOPEHUE MOTPEOHOCTEN peOeHKa, KOTOphle CHOCOOCTBYIOT pealu3aliuu
OCHOBHBIX 3a/1a4 HAy4YHO-TEXHMYECKOro Imporpecca. Llenpro uCnosib30BaHUS
«PoboroTexnuka Ha ocHOBe Arduino» ABISETCS OBJaJCHUE HABBHIKAMU
TEXHUYECKOTO  KOHCTPYUPOBAaHMUS, 3HAKOMCTBO C  JJIEMEHTAMH  pPaaHo-
KOHCTPYUPOBAHMUS, Pa3BUTHUE MEIKONW MOTOPHUKH, U3YUYECHHUE TTOHITUNA KOHCTPYKIUH
U OCHOBHBIX CBOMCTB (PKECTKOCTH, MPOYHOCTH, YCTOMUHUBOCTH), HABBIK



B3aumojelicteus B rpynne. Jeru pabotator ¢ mukpocxemoir Arduino UNO u
HaOopaMu AaTyukoB. C UX MOMOIIBIO IIKOJBHUK MOXET 3alporpaMMUpOBaTh
po0oTa - yMHYIO MAllIMHKY Ha BBIMOJIHEHUE ONPEAEICHHBIX (PYHKIUH.

[IprmeHeHue poOOTOCTPOEHHUS B IIKOJIE, TIO3BOJIAET CYIIECTBEHHO MOBBICUTD
MOTHUBALIMIO YYaIlIUXCsl, OPraHU30BaTh UX TBOPUYECKYIO U HCCIIEN0BATEIBCKYIO
paboTy. A Takxe Mo3BOJISIET NIKOJIbHUKAM B JOpMe MO3HABATENbHON UTPhI Y3HATh
MHOTHE Ba)KHbIE UJIEU U Pa3BUBATh HEOOXOAUMBIE B JIaJbHEHIICH )KU3HU HABBIKH.

eau 1 3aga4u KpPyKKa.

Hean: oOpa3oBanue aeTell B cdepe HWHHOBAIMOHHBIX TEXHOJOTUM Ha OCHOBE
KOHCTPYHUPOBAHUS U MPOrpaMMUPOBaHUs po00TOB Arduino, coeiCTBUE Pa3BUTHIO
TEXHUYECKOTO TBOPUYECTBA, pa3BUTHE WHHOBAIIMOHHOW  JESATEIbHOCTH B
00pa30oBaTeIbHBIX YUPEKICHUSIX.

3agaumn:

1. CtuMynupoBaHHME MOTHBAIIMM YYAIIMXCS K TMOJYYEHHIO 3HAHUM, MOMOTATh
(dhopmMuUpOBaTh TBOPUYECKYIO JINUHOCTh pEOCHKA.

2. Pa3ButHe wuHTEpeca K TEXHHUKE, KOHCTPYMPOBAHMIO, NPOrPAMMHUPOBAHHIO,
BBICOKHM TEXHOJIOTHUSIM.

3. Pa3BuUTHIO KOHCTPYKTOPCKUX, MHKEHEPHBIX U BBIYMCIUTEIbHBIX HABBIKOB.
4. Pa3BuTue MEJIKOW MOTOPUKH.

5. ®opMHpPOBaHHE YMEHUS JOCTATOYHO CAMOCTOATENIBHO PEIIaTh TEXHUYECKHE
3a/1a4M B IIPOLIECCE KOHCTPYUPOBAHUS MOJEIEN.

IIpeanonaraemsblie pe3yJibTaThl peajau3alMu NPOrpaMMbl

JInuHOCTHBIE, MeTampeJIMeTHbIe H TNpeJIMeTHbIe pe3yJbTaThl OCBOEHUSI
Kypca:

JIMYHOCTHBIMHU pe3yJIbTATAMH U3YUYEHHUS SBISAETCS (OPMHUPOBAHUE CIEAYIOLIUX
YMEHHU:

® CaAMOCTOATCIIBHO U TBOPUYCCKH PCAIN30BbIBATH COOCTBEHHBIC 3aMBICJIBI.

® T[IOBBIIICHHE CBOETO OOPA30BATEIBLHOTO YPOBHS M YPOBHS TOTOBHOCTH K
MPOIOKEHUI0 00ydeHus ¢ ucnoib3oBanuem UKT.

® HAaBbIKH B3aMMO - U CAMOOILICHKH, HABBIKH pe(l)J'ICKCI/II/I;

e CcQOpMHPOBAHHOCTH MPEACTaBICHUM O Mupe Tmnpodeccuil, CBA3AHHBIX C
POOOTOTEXHUKOM, 51 TpeOOBaHUSAX, MPEAbABISEMBIX Pa3IMYHBIMU
BOCTPEOOBAaHHBIMU TTPOPECCUIMU, TAKUMU KaK WHKEHEP-MEXaHUK, KOHCTPYKTOP,
APXUTEKTOP, NPOTPAMMUCT, UHKEHEP-KOHCTPYKTOP IO

POOOTOTEXHUKE;

IIpenmeTHBIC 00pa3oBaTe/IbHbIE Pe3yabTAThHI:



® OIIPCACIIATD, pa3JIn4aTh U HA3bIBATb ACTAJIM KOHCTPYKTOPA,

® CIIOCOOHOCTh PEAIM30BHIBATH MOJICNIM CPEACTBAMU BBIUMCIUTEIBHOU TEXHUKU;®
KOHCTPYUPOBATH IO YCIOBUSIM, 3aJJaHHBIM B3POCIIBIM, IO 00pasily, Mo YepTexKY, MO
3aJlaHHOM CXEME€ U CAMOCTOSITENIbHO CTPOUTH CXEMY.

e BIAJCHHE OCHOBAaMH pa3pabOTKH aJITOPUTMOB M COCTaBICHHUS MPOTPaMM
yIpaBJeHus poOoTOM;

® YMEHHE NMPOBOJIUTh HACTPOUKY U OTJIAJIKy KOHCTPYKLIUU POOOTAa.

MeTanpeaMeTHbIMH  pe3yJbTaTaAMM U3YUYEHHUS  SIBIsIETCS  (pOpMHUpPOBAHUE
CJIEIYIOIINX YHUBEPCAIbHBIX yueOHbIX AercTBuid (Y'Y 1):

ITo3naBareabHbie YY/I:

¢ OPUCHTHPOBATLCA B CBOCM CHCTEME 3HAHUM: OTJIMYaThb HOBOE OT YKE
HU3BCCTHOTO.

e repepabaThiBaTh TMONYYECHHYI0 HH(POPMAIHMIO: JeJaTh BBIBOABI B PE3YJIbTAaTe
COBMECTHOM pabOThl BCETO KJIacca, CPAaBHHUBATH M TPYIIIUPOBATH MPEAMETHl U UX
o0pa3bl;

® YMEHHE YCTAHABJIMBATH B3aMMOCBS3b 3HAHUI MO PAa3HBIM y4E€OHBIM MpPEIMETaM
(matematuke, (pu3MKe, MPUPOAOBEICHUS, OUOJOTUU, AHATOMUHU, HUH(POPMATHUKE,
TEXHOJIOTUHU U Jp.) JUIsl pelIeHUs] TPUKIAIHbIX Y4eOHbIX 3a1a4 1o PoOoTOoTeXHUKE.

PeryastuBubie YY/I:
® yMeTh paboTaTh MO NPEII0KEHHBIM UHCTPYKIIHSM.

¢ YMCHHC wuU3JlaraTb MBICIIN B YETKOW JIOTMYECKOM IMOCJIICA0BATCIBbHOCTH,
OTCTanBaTb CBOIO TOYKY 3pPCHHUA, aHAJIM3UPOBATH CUTyallUI0O WU CaMOCTOATCIBLHO
HaxXOJHUTb OTBCTHI HA BOIIPOCHI ITYTCM JIOTUUCCKUX paccymz[eHm”I.

® OmnpeaenaTb U QOopMyNIHpPOBaTH LEJIb JAEATEIbHOCTH Ha 3aHSITHM C MOMOIIBIO
YUUTEN;

KommynukatuBubie YV /I:
® yMeTh paboTaTh B Mape U B KOJJIEKTUBE; YMETh PacCKa3bIBaTh O MOCTPOMKE.

e yMeTh paboTaTh Haja MPOEKTOM B KomaHjae, 3((PEKTUBHO pacrpeaesiarh
00513aHHOCTH.

(I)OpMI)I nmoaBeJacHusdA UTOroB

e J[narHocTHKa YpOBHsI YCBOEHMsI MaTepHaya OCYIIECTBISAETCS: MO Pe3yabTaTaM
ANEKTPOHHOTO TECTUPOBAHMS,

® 3aBEpILAOIIET0 M3y4YeHHE TeMbl (TpyMHIbl TEM) MO PE3yJibTaTaM BBINOJHEHUS
YYAIIUMUCA MPAKTHYECKUX 3aJaHUM Ha KaXIOM YpOKE II0 pe3ysbTaTaM



KOHKYPCHBIX paboT (B TEYCHHE WU3YYCHHUS Kypca TIPOBOAUTCS HECKOIBKO
TBOPYECKUX KOHKYPCOB)

®opMbI OpraHu3anuu y4e0HOro npouecca

L IMpaKTU4YCCKas HarpaBJICHHOCTb 3aHHTHfI, BBIITOJIHCHUC 3aKOHYCHHOI'O
MPAKTUYCCKOTO IMPOCKTAa HAa KaKJI0M 3aHATHU ayAUTOPHLIC 3aHATUA

® B MaJbIX IPYyMNIax, UHANBUAYATU3UPOBAHHBIE 00pa30BaTEIbHbIE TPAEKTOPHUU

Hcnonb3oBaHHBIE MAaTEPUAJIbI

1. IucTaHumoOHHBIN Kypc Ha caiite amperka.ru
http://wiki.amperka.ru/koncnexr-arduino

2. «OCHOBBI MPOTPAMMHPOBAHUS MUKPOKOHTPOJLIEPOBY YUEOHUK AJIs
oOpazoBaTenbHOTO Habopa «Amnepkay, Mocksa 2013

3. Cnucok ccpuiok Ha caite Arduino, do it!

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




Ka.]'leH)IapHO'TeM ATHYECKOC IVIAaHUPOBAHUEC

Kozn-
No Jlara | JlaTa
Tema ypoka BO IIpumeyanue
ypokKa miaH | pakT
4acoB
HNucTpykTax Th. OCHOBBI

1-2 PaIHOdIICKTPOHUKH. 2
3HAaKOMCTBO C  KOHTPOJUIEPOM
ApnynHo. MUKpPOKOHTpOJIJIEPH B
HallICH >KU3HHU,

KOHTPOJIJIEP, KOHTPOJIep ApIyHHO

3 , CTPYKTypa u 1
COCTaB ApayuHO. Cpena
POrpaMMHUPOBAHHUS
U1t ApIyrHO
1. PaGouwnii nuct

4 2. Ilpocreiimas ~ mporpamma | 1
(Muraromuii CBETOANOT)

OCHOBBl  NIIPOEKTHPOBAaHHUS U
MO/ICJIUPOBAHUS

AJIEKTPOHHOTO YCTPOMCTBA Ha Oa3e
ApayuHo

VYpasneHue DJIEKTPUYECTBOM.

5 3aKOHBI 1
anekTpuuectBa.  Kak  OblcTpo
CTPOUTH CXEMBbI: MAaKETHas JOCKa
(breadboar). Urenue
ANEKTPUUECKUX CXEM.
YnpasiieHue  CBETOAMOAOM  Ha
MAaKETHOMU JI0CKE.

1. Masiuok

6 2. XKene3HoaopoxHbIi ceMadop 1
3. Ceerodop (3 cexiun)
[IIupoTHO-UMITYIbCHAS
MOAYJISUS.  AHaJIOTOBBIE U
nM(ppOBBIE  CUTHAJBI, TOHATHE

7 1M, ynpasienue | 1
YCTPOWCTBAaMU Cc TTOMOIIIBIO
MOPTOB, MOJIJIEPKUBAIOLIUX

[LI1M. [Huknnueckue




KOHCTPYKIIMH, JAaTYUK CIy4alHBIX
YHUCEN, UCIOJb30BAHUE JaTuMKa B
IIPOrpaMMHUPOBAHUU TUIsL

ApnyuHo.

I. Masuok ¢ HapacTalouen
yOBIBaIOIIEH SIPKOCTHIO

2. MopaenupyeM 1iaMsi CBEYU

IIporpammupoBanue ApAyuHO.
[lonb3oBaTenbckue GyHKIIUH.

[TonmporpamMmeti: HAa3HA4YECHHUE,
OINMCAHUE U

BBI30B, IMMapaMeTpPhl, JOKAIbHBIC U
rJ100anbHbIE

nepeMeHHbIe

10

1. Tlepenaém coobuieHue az0ykoi
Mopse

2. «Bce LBETa  paayru».
VYnpasnenue RGB-cBetoanoaom

11

Cencopesl. laTunkn ApayuHO

Ponp ceHCOpOB B ympaBisieMbIX
CUCTEMAX.

Cencopsl u NIEPEMEHHBIE
PE3UCTOPBI. Jemurenp
HAIPSDKEHUS. ITorenmomerp.
AHaJIOroBele

CUTHaJIBl Ha BXOJ€ ApJIyHHO.
Hcnonp3oBanue

MOHUTOPA MOCJIEI0BATEIBHOTO
nopra st

HaOMIOIGHU 32  mapameTpaMu
CHUCTEMBI

12

1. CaeTunpHHK C YIpaBIAEMOU
APKOCTBIO

2. ABTOMaTHYECKOE OCBEIICHUE

3. U3mepeHume  Temmeparypsbl
TEPMOMETP

13-

Knornka — JaTYHUK HaXaTusd




14 OcobennocTn MOAKITFOUCHUS
KHOTIKH.
YcTpaHeHue mymMoOB C MOMOUIBIO
CTATUBAIOIINX
U TIOATATUBAIOIIUX PE3UCTOPOB.
IIporpammuoOe
ycTpaHeHue napebesra. bymnesckue
MIEPEMEHHBIE
u KOHCTAHTHI, JTOTUYECKUE
OmepaluH.
1. Cgerodop c¢ cexkuuent s
MEMIEX0A0B U KHONIKOM
15 yIpaBIICHUS
2. KHOMOYHBIN NEPEKITIOYATENb
3. CBETWJIBHUK C KHOIIOYHBIM
16 yIIpaBJICHUEM
4. KHOTIOYHBIE KOBOOU
[udpossie WHJNUKATOPBI.
CeMuCErMEHTHBIN
WHJIUKATOP.
Haznauenue, YCTPOWCTBO,
MPUHIUIIBI JEUCTBUS
17
CEMHCETMEHTHOTO  WHJIHUKATOpa.
YnpasiieHHE CEMUCETMEHTHBIM
WHJIUKAaTOPOM.
[IporpammupoBanue: MaCCHBBI
JTAHHBIX.
1. Cuér no 10, oOpatHbIil CUET
18
2. CexyHnaomep
MuKpOCXEMBI. CnaBUTOBBIN
perucrp.
Haznauenue MHUKPOCXEM.
19 Ha3snayenue
CIBHUTOBOT'O perucrpa.
YcTpoucTBo CIBUT'OBOT'O

perucrpa, 4YTeHue




datasheet. IlporpammupoBanue c
HCTIOJIb30BaHUEM

CIBUTOBOTO PETUCTPA

I'upnanga CBETOJIMO/I0B —

20 BApUAHTHI
TBOpUECKHMN KOHKYpPC TPOEKTOB
21- 1o
22 .
MPONJCHHOMY MaTepUaly
bubnmorexn, knacc, 0OBEKT.
Yto TaKoe OMOIIMOTEKH,
HCMOJIb30BAHUE
O6ubIMoTEK B porpaMme.
23 bubnmoreka math.h,
WCMOJIb30BAHUE MATEMATHUYECKUX
byHKIMI B
porpamme
1. KomHaTHBII TEpMOMETp C
24 VHJIMKAIIMEN TeMIIEPaTyphl
2. Merteoctranuus
KUIKOKPUCTATIIMYECKUA  DKPaH.
Hasnauenue u ycTponcTBO
KUJKOKPUCTAIUNIMYECKUX SKPAHOB.
25 bubnuoreka
LiquidCrystal. BeiBog cooOuienuit
Ha 3KpaH
BoiBo cooOmienuit  Ha 3KpaH
26 TUCTLIES
Tpaun3ucrop -
YIIPABJISIIOIIUI 3JIEMEHT
cxeMmbl. Ha3zHaueHue, BuUABI U
27 | yCTPOUCTBO

TpaH3UCTOpPOB.  Vcmomb3oBaHMe
TpaH3UCTOpa B

MOJENAX, YIPABIIEMbIX ApIyHHO.

28

Cetonuoaubie coopku. [lynncap




YupasiieHuE ABUTATEISAMMU.

PaznoBumgnoctn JIBUTATEIIEH
MTOCTOSIHHEIE,
I1arOBEIE, CEPBOJIBUTATEIH.
Yupasienue
KOJUICKTOPHBIM JIBUTATEIIEM.
29 Yupasienue
CKOPOCTBIO KOJUJIEKTOPHOTO
JIBUTATEIIS.
VYmpaBineHue  CepBOJIBUTATENIEM:
oubnmnoreka
Servo.h
1. Muxkcep
30
2. ITanTorpad
VYnpasnenue  ApAynHO — 4epes
USB.
UcnonwzoBanue Serial Monitor
TUISt nepeaayn TEKCTOBBIX
cooOIIeHn Ha ApJIYHHO.
31 | Ilpeobpa3zoBanue TEKCTOBBIX
COOOIIEHU B
KOMAaH/IbI TSI ApnayuHo.
[IporpammupoBanue:  OOBEKTHI,
o0bekT  String, 1wmkia  while,
orepaTop BbIOOpa case.
I. ITepenaua TEKCTOBBIX
cooO1eHuit a3oykoit Mop3se
32

2. VnopaBlieHUE CBETUIBHHUKOM
TEKCTOBBIMU KOMaHAaMU

33

Pabota Haj TBOPYECKUM
TIPOEKTOM.

34

HUtorosoe 3ausarue







