MUWHUCTEPCTBO NPOCBEIEHUA POCCUVICKOM ®EJIEPAIIIN

MunucrepcTBo o6pa3zoBanusi M Hayku PecryOsmmkn MHrymerus

I'OCYJAPCTBEHHOE BIO/KETHOE OBHIEOBPA3OBATEJIBHOE
YYPEKJIEHHUE "COLI Ne15T'. HASPAHB"

PACCMOTPEHO COTI'JTACOBAHO YTBEPXXIEHO
PykoBoaurens MO 3am.upexropa o YBP  JlupekTop

[Iporoxon Nel ot «28» 08 Tymroesa JI.P. Esnoesa JI.H.
2023 r. oT «28» 08 2023 . [Tpuka3 Ne3/1 ot «28» 08

2023 r.

JONMOJTHUTEJIBHAS OBIIEOBPA30OBATEJIBHA A
OBIIIEPA3ZBUBAIOILIASA TIPOTPAMMA
TEXHUUYECKOW HAINPABJEHHOCTH

O CHOBBI YJICKTPOHUKH»

Bo3pacr aereii: 14-17 ger

[lenaror 1OMOMHUTENBHOTO 0OPa30BAHUS

JzaypoB Axmen A-P.



ConepxaHue

1.KoMImiekc OCHOBHBIX XapaKTEPUCTHUK TPOTPAMMBbI

1.1. losicHuTENbHAS 3aMMCKa

1.2. Ilens u 3a1a4u MPOTPaMMBI

1.3. ConeprxkaHue nporpaMmbl

1.4. IInanupyembie pe3yibTaThl

2. Komruiekc opraHu3alioHHO-TIe1arorTHYeCcKuX yCIOBUN
2.1. KanengapHsiii yueOHbIN rpaduk

2.2. YCIoBuUs peanu3aiuy IporpaMmbl

2.3. ®opmbI aTTecTanuu

2.4. O1ieHOYHBbIC MaTepUAITBI

2.5.CooTBeTCTBHE IPOTPAMMBI HOPMATHBHBIM JIOKYMEHTaM
2.6. Cnucok mrepaTtypsl

2.7 llpunoxeHue



Pa3nen 1. MOACHUTEJBHAS 3AITUCKA
JlononHuTenbHAs oO1reoOpa3zoBareabHas oO1epa3BUBaroIas nporpamma

JOITOJIHUTCIIBHOI'O 06pa3013aHH51 ,ZIeTeﬁ ((HCpBI:IG marun B MHp Arduino» umeer TCXHUYICCKYIO

HaIIpaBJICHHOCTD.

[Iporpamma cocTaBieHa B COOTBETCTBUU C HOPMATUBHBIMU JTOKYMEHTAMU:

o @enepanbHbiii 3akoH Poccutickoit Deaepanmm ot 29.12.2012 Ne 273 «O06 obpazoBanum

B Poccuiickoit @eneparnuny» (nanee — @3 Ne 273);

 Ilpuka3z MunucrepcrBa npocseuenus: Poccuiickoii @eaepaunn ot 09.11.2018 Ne 196
«O0 yTBEpKICHUH MOPSAJIKA OPTaHU3AIMU U OCYIIECTBIECHUS 00pa30BaTEIbHOM €SI TENIHLHOCTH
T10 JIOTIOJTHUTENbHBIM 00111€00pa30BaTEILHBIM IIPOTpaMMamy;

» Konuenuus pa3BuTHs T0NOJHUTEILHOTO 00pa30BaHUsI JIeTEeH OT 04.09.2014 Ne

1726;

* [lucbmo Munoopuayku Poccuu ot 18.11.2015 Ne09-3242. «Metoauueckue

PEKOMEHAIUH 110 TPOCKTUPOBAHUIO JOTIOJHUTEIBHBIX 00II€pa3BUBAIOLINX TPOTPAMM);

* Canllun 2.4.3172-14: «CaHuTapHO-3MUIEMUOJIOTHYECKIE TPEOOBaHUS K YCTPOUCTBRY,

COJIEpKaHUIO U OpraHU3AlNU PeKUMa pabOThl 00pa30BaTEIIbHBIX OPTaHU3AIUN

JOTOJTHUTEIBHOIO0 00pa30BaHUs ACTE»;

AKTYaJIbHOCTh MPOrPaMMBbI 3aKJIFOYAETCsA B TOM, UTO B paMmkax Kypca «IlepBrie maru B
mup Arduin0o» ydJamumucs Ha TPaKTHKE PacCMaTPUBACTCS IPOIECC MPOCKTUPOBAHUSA MW
W3TOTOBJICHUSI POOOTU3UPOBAHHBIX CHUCTEM M JJEMEHTBl «YMHOIO JOMay. Yyaluecs
MOCTUTAIOT TPUHLUIBI PAOOTHl PaTUOITEKTPOHHBIX KOMIIOHEHTOB, 3JICKTPOHHBIX CXEM H
TaT4YuKoB. Ha 1OCTYIMHOM ypOBHE M3y4arOTCs OCHOBBI Pa0OTHI TEXHUKU U MUKPOAJICKTPOHUKH,
WJUTIOCTPUPYETCS MPUMEHEHHE MUKPOKOHTPOJUIEPOB B OBITY M Ha MPOU3BOICTBE.

Haubomee  moarotoBimeHHble  pebsita  MOTYT  y4acTBOBaTh B TOPOJCKHX,
pecnyOMUKaHCKUX, POCCUUCKUX, MEXKIYHAPOJIHBIX copeBHOBaHMsIX. C 93TOH MENbl0 UX
3HAKOMSIT € TEXHUYECKUMH TPEOOBAHUSIMU 3aJaHUM CXEMOTEXHHUKE — pPOOOTOTEXHUKE,

MpeaOCTaBIICMbIMH Ha COPCBHOBAHMA, C YCIIOBUSAMU IIPOBCACHHA COpeBHOBaHI/Iﬁ.



HoBu3Ha nporpammel.

B coBpeMeHHBIX TpeOOBaHUSIX K OOYYEHHIO, BOCIUTAHUIO U MOATOTOBKE JETEH K TPYIy
BaYKHOE MECTO OTBEACHO (POPMUPOBAHUIO AKTUBHBIX, TBOPUYECKUX CTOPOH JIMYHOCTH.
[Ipumenenne poOOTOTEXHUKM Ha 6aze MUKpPOIpoeccopoB Arduino, pa3iudHbIX IEKTPOHHBIX
KOMITOHEHTOB (JIaTYUKOB M MOJyJIed pacuiMpeHus) B YyueOHOM mporecce (opmupyer
WHXEHEPHBIA MOJAXOJ K pEHIeHUIO 3a7ad, J[JaeT BO3MOXXHOCTb PpPAa3BUTUS TBOPYECKOIO
MBIIIJICHUS Y IeTel, TPUBJICKAET MIKOJIBHUKOB K UCCIEAOBAHUIM B MEKITPEAMETHBIX 00JIaCTsIX.

OTiIMYNTEIbHOH 0CO0EHHOCTHIO JAHHOU MTPOTPAMMBI SIBIISIETCS:

— (GOpMHpPOBaHHWE HHXKEHEPHOIO IOJXO0Jla K PEIICHUI0 MPAaKTHYECKUX 3adad I10
M3TOTOBJICHUS] POOOTHU3UPOBAHHBIX CHUCTEM C MCIOJIb30BaHHEM IUIaThl Arduino
UNO;

— Ppa3BUTHE KOMIIETEHTHOCTH B MUKPOAJIEKTPOHUKE, CXEMOTEXHUKE,
ANEKTPOTEXHUKE.

— W3Yy4YEHHE OCHOB MPOrpaMMHUPOBAHME Ha S3bIKE C++.
@opMbl OpraHm3anuu 00pa3oBaTeJIbHOIO MpoLecca: TPYINoBbie. Buibl 3aHATHIA

OMPENENIOTCS  cojepkaHueM mnporpamMmbl. OCHOBHOM  (Qopmoil  00ydeHHUsl  SBISIETCS
CaMOCTOSITeNIbHAST TMpaKTUyeckass padoTa, KOTOpas BBINOJHSAETCS MajlbiMM rpynnamud. B
OCHOBHOM HCIIOJIb3YIOTCS JIEKIIUHU, TPAKTUUYECKUE 3aHATHSI, MACTEP-KJIACChl U SKCIIEPUMEHTHI. B
KaueCTBE UTOTOBBIX 3aHATHUN MPOBOJATCA 3alIUTA TPOEKTOB, OIIPOC, TECTUPOBAHUE.

B nmporpamme HCHONIB3YIOTCS pa3iMYHbIE BHUJBI MEAArOTMYECKUX TEXHOJIOTHA:

IPyNnoBOro o0y4deHus:, mpoOJIeMHOTO 00YUYEHHS U TEXHOJIOTHSI TPOSKTHOU JeSTEIHLHOCTH.

JlomomHUTENbHAST TIpOrpaMMa paccuuTana st oOydarommxces ¢ 11 mgo 17 mer. Jlns Gosee
s pexTuBHON pabOTHI rPyIIbI GOPMUPYIOTCS PA3HOBO3PACTHBIMU JI€THMH.
Cpok peanu3anuy nNporpaMmbl

Cpok peanuzaiuu rnporpammsl: 2 roa. O0bem nporpammel: 144 yaca.
Pesxxkum 3ansaTui

[Tpo10KUTETEHOCTD KonmuecTBo 3ansATHI B KomndecTBo yacon
3aHATHS HEJICITIO B TOJ
2 4aca 2 paza 144

1.2 Iesab 1 321a4M MPOrPaMMbI



Hean:

HayuuTh KOHCTpYyHpOBaTh U MPOTPAMMUPOBATH YIIPABIIIEMbIC SJICKTPOHHBIE yCTPOMCTBA
Ha 6a3e BBIYMCIUTENBHON Tu1aThopmbl Arduino.

3agaum:

— JlaTh mepBOHAYAIbHBIC 3HAHUS 10 OCHOBHBIM 3aKOHAM DJICKTPHUYECTBA U
O3HAKOMUTH YYAIIHXCS C OCHOBAMH JJICKTPOTEXHUKH;

— Hayuutp ocHOBaM mporpamMMupoOBaHUsT MHKPOKOHTposuiepa Arduino Ha
SI3BIKE

C++;

— OOy4YuTh CAaMOCTOSITEIILHOMY ITPOSKTHPOBAHHIO M POTPAMMHPOBAHHIO
YCTPOKCTBA, KOTOPOE peliaeT MPaKTUIECKYIO 3a1a4y;

— Pa3BuTh HHTEpPEC K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

— BocnuTtaTh HEHHOCTHO-TUYHOCTHBIE KAYECTBA: TPYA0JII00USI, OTBETCTBEHHOCTH,
AKKypaTHOCTH, KyJIbTYpPbI TOBEJCHHSI.



1.3 Copepsxkanune nporpamMmsl
1.3.1 Y4yeOHO - TEeMAaTHYECKHUH IJIAH

Ne KoJsmn4yecTBo 4yacoB dopma aTTecTanun
Ha3Banue pa3nena, TeMbl
n/m Bcero Teopust | Ilpaktuka /ROHTPOJISA/
1. BBenenue 14 7 7
Moayab «3HakoMcTBO ¢ Arduino»

1.1 | Mup unpopmManroHHbIX 2 1,5 0,5
TEXHOJIOTHI,

1.2 [ KommberoTepsl BOKpYT Hac. 2 15 0,5

1.3 | 3nakomctBO ¢ Arduino. 2 1 1

14 [DnexrpuyecTBO BOKPYT Hac. 2 1 1 AHKETHPOBaHUE U OIPOC.

1.5 |Okcnepument 1. Masuoxk. 2 1 1

1.6 Harnucanue kosa nmporpaMMsl st 2 0,5 15
JKCIIEPUMEHTA «MastaoK.

1.7 Brimmosinenne caMoCTOsATEIHLHOTO 2 0,5 15 CaMOCTOSITEIbHAS
3a7aHus 10 TeMe «MassdoKy» paKTHIecKas padboTa
2. Munu-npoektsl ¢ Arduino 90 22,5 67,5

2.1 OKcnepuMeHT 2. Masuok ¢ 2 0,5 15
HapacTaroei IPKOCTHIO.

2.2 Hanwmcanue koaa mporpaMMebl JJIs 2 0,5 15
JKCIIepUMEeHTa «MasiuoK ¢
HapacTarouen SPKOCTHION.

2.3 BrIinosiHEHME caMOCTOSTEIBHOTO 2 0,5 15 CaMOCTOSITEIbHAS
3a7aHus 10 TeMe «Masuok ¢ paKTHIecKas padboTa
HapacTaloIel sIPKOCTHIO»

2.4 DKCTepUMEHT 3. AHAJIOTOBBIN 1 2 0,5 15
1¢poBoii BeIxo Ha Arduino.

2.5 Hamucanue xo1a mporpaMMsI JyIst 2 0,5 15
IKCIIEPUMEHTA «AHAJIOTOBBIA 1
1 poBoi BbIxoa Ha Arduinoy.

2.6 BrInonHenne caMoCTOATEILHOTO 2 0,5 15 CaMOCTOATENbHAS

3a/IaHMs TI0 TeMe «AHAJIOTOBBIN U
1 poBoit Beixoa Ha Arduinoy

npakTHyeckas padbota




2.7

OxkcnepumeHT 4. [Toakmouenne RGB
cBeroauoa k Arduino.

0,5

1,5

2.8

Hanmcanue kona nporpaMMsl s
skcniepumenta «lloaxnrouenue RGB
cBeToaronaa K Arduinoy.

0,5

1,5

2.9

Brimnosinenre caMoCToATEIILHOTO
3amanus 1o teMe «lloakirouenue
RGB cBeroguona k Arduino»

0,5

1,5

2.10

Yrenue u cOOpKa dIECKTPUIECKHX
cxeM Ha Arduino.

0,5

1,5

CaMOCTOSATENIbHAS
IpakTHyecKas padboTa

211

OkcnepuMeHT 5. CBETUIILHUK €
YIPABISIEMON SIPKOCTHIO.

0,5

1,5

2.12

Hanucanue kona nmporpamMmsl st
sKcriepuMenTa «CBETHIIHBHUK C
YIPABISIEMOU SIPKOCTBIO®.

0,5

1,5

2.13

BrInonHenne camocToATENBHOTIO
3agaHus 110 TeMe «CBETUIIbHUK C
YIPABISIEMOU SIPKOCTHIO»

0,5

1,5

CaMOCTOSITENIbHAS
npakTHueckas pabota

2.14

OxkcnepumeHT 6. [loakmouenue
naryrka Bojbl K Arduino.

0,5

1,5

2.15

Hamnucanue kosa nmporpaMMsl st
skcnepuMenTa «llonkmtoueHne
naTauka Boasl K Arduinoy.

0,5

1,5

2.16

BrImmosinenne caMoCTOsATEIHLHOTO
3amanus no reMe «lloakirouenne
maTayuka Boael K Arduino»

0,5

1,5

CaMOCTOSITENIbHAS
npakTHueckas pabota

2.17

OxcnepuMeHT 7. TepmeHBOKC

0,5

1,5

2.18

Hanucanne koga mporpaMmsl s
JKCIepuMeHTa « TepMEHBOKCY.

0,5

1,5

2.19

BrimmonHeHne caMoCTOSTEILHOTO
3a7aHus no Teme « TepMEHBOKC)»

0,5

1,5

CaMOCTOSITeNIbHAs
pakTHyeckas padboTa

2.20

OxcrniepumenT 8. HouHoit
CBETHJIbHUK.

0,5

1,5

2.21

Hanucanne kona mporpaMmsl s
skcnepuMenTa «HouHnon
CBETHJIBHUK.

0,5

1,5

2.22

BrinonHeHne caMOCTOSTEILHOTO
3asmanud no treMe «Hounom
CBETWIBHUK)

0,5

1,5

CaMOCTOATCIIbHAA
IMPAKTUYCCKaA pa60Ta

2.23

OxkcnepumeHT 9. [Toakmouenune
TaKTOBOM KHOIIKHA K Arduino.

0,5

1,5

2.24

Hanwmcanue xoaa mporpaMMebl IS
skcriepuMenTa «[loakmroueHne
TAKTOBOU KHOIIKUA K Arduinoy.

0,5

1,5

2.25

BeImtotHEHHE CaAMOCTOATENHHOTO
3agaaud o teMme «lloakirouenme
TAKTOBOUW KHOMIKHU K Arduino»

0,5

1,5

CaMOCTOATCIIbHaA
IMPAKTUYCCKasA pa60Ta

2.26

OxkcnepumenT 10. [Toaxkmouenue
TpaH3ucTopa K Arduino.

0,5

1,5

2.27

Hanucanue koga nmporpaMmel s
skcniepumenta «lloakmroueHue
TpaH3ucTtopa Kk Arduinoy.

0,5

1,5




2.28 | BemmosHEeHME caMOCTOSTEIBHOTO 0,5 15 CaMOCTOSITEIbHAS
3amanus no reMe «Iloakirouenue npakTHdeckas pabota
TpaH3ucTopa K Arduinoy

2.29 | Oxcnepument 11. Ilynbcap. 0,5 1,5

2.30 | Hammcanume xoxa mporpaMMBbl JJIs 0,5 15
skcriepumenta «Ilymbcapy.

2.31 | BemmosHeHue caMOCTOSTEIBHOTO 0,5 15 CaMOCTOSITEIbHAS
3ananus o teme «Ilymbcapy pakTHIeckas pabora

2.32 | OxcniepuMenT 12. berymuii oroHex. 0,5 15

2.33 | Hanmcanue xoaa mporpaMMebl JJIs 0,5 15
sKcrepuMeHTa «berymmii oroHEK».

2.34 | BeimonmHeHHE CaMOCTOSTEIILHOTO 0,5 15 CaMOCTOSITEIbHAS
3aanus o TeMe «berymui oroHek» npaKkTU4YecKasi pabora

2.35 | DOxkcnepument 13. Mep3koe MuaHUHO. 0,5 15

2.36 |Hammcanue xoma mporpaMMel Jiis 0,5 15
sKcIIepruMeHTa «Mep3Koe THAHIHOY.

2.37 | BemmosiHEHME caMOCTOSTEIBHOTO 0,5 15 CaMOCTOSITEIbHAS
3amanus o teme «Mep3koe paKTHIecKas padboTa
MMHAHUHO

2.38 | Okcnepument 14. I[Toakmouenue MK 0,5 15
npueMHuka K Arduino.

2.39 | Hanmcanue koaa mporpaMMebl JJis 0,5 15
skcnepuMenTa «llonkmnrouenne MK
nprueMHHKa K Arduinoy.

2.40 | BeimosiHEHME CaMOCTOSTEIBHOTO 0,5 15 CaMOCTOSITEIbHAS
3aganusa no reme «Iloakmouenue UK mpakTHyeckas pabota
npueMHuKa K Arduinoy

2.41 |DOxkcrepumenrt 15. [MonkmoueHue 0,5 15
cepBorpuBoja K Arduino.

2.42 |Hanwucanue Koaa MporpaMMsl s 0,5 15
skcniepumenTa «[loakmroueHue
cepBonpuBojia K Arduinoy.

2.43 | BelmomHeHHne caMOCTOSATEILHOTO 0,5 15 CaMOCTOSITEIbHAS
3aganus o teme «lloakmouenue mpaKTHIeckas padboTa
cepporprBoa K Arduino»

2.44 | Dxcriepument 16. Mukcep. 0,5 15

2.45 | BeimomHeHne caMOCTOSITEILHOTO 0,5 15 CaMOCTOSITEIbHAS

3agaHus 1o TEMEC «MI/IKCCp»

IMMPAKTUYCCKAA pa60Ta




3. DJieMeHTbI YMHOI'0 00bEeKTAa 18 5 13

3.1 Mup Arduino. 1 1 0 TectupoBanue

3.2 OxcnepumenT 17. KHOOUHBIN 2 0,5 15
MIEePEKITI0YATENb.

3.3 Hammcanne koma nporpaMMebl JJis 2 0,5 15
3KkcnepuMenTa «KHOMoYHbII
MIEPEKITIOYATENbY.

34 Brimonnenne caMoOCTOSITEILHOTO 2 0,5 15 CaMOCTOSITEIbHAS
3a7aHus 1o TeMe «KHOmoYHbIN paKkTHIecKas padoTa
MIEPEKITIOYATEbY

3.5 OxcnepumeHT 18. CBETHIIBHUK C 2 0,5 15
KHOITOYHBIM YIIPaBJICHUEM.

3.6 Hanmumcanue koma mporpaMms J1jis 2 0,5 15
sKkcriepuMeHTa «CBETUIIBHUK C
KHOITOYHBIM YITPABICHUEM).

3.7 BriosiHeHrE caMOCTOSTEIIBHOTO 2 0,5 15 CaMOCTOSITEIbHAS
3aganus o TeMe «CBETHIILHHUK C paKTHIeckas padbora
KHOTIOYHBIM YIIPABJICHUEM

3.8 Okcniepument 20. CexyHomep. 2 0,5 1,5
Hanmcanue koxa nporpaMMsl s 2 0,5 15

3.9 skcriepuMenTa «CeKyHIoMep».

BrInosiHeHHe caMOCTOSTEIHHOTO 1 0 1 CaMOCTOATENIbHAS
3amanus o Teme «CeKyHIIoMep» paKTHIeckas padbora
4. IlpoexkTHas AeSITEIHLHOCTh 22 9,5 12,5

41 BBeneHne B IpoeKTHYIO 2 1 1
JIeATEIIbHOCTh

4.2 Henosas urpa «Ilyomuanoe 2 1 1
BBICTYIUICHHEC)

4.3 3amuTa mpoekTa «YMHas 2 0,5 15 3amuTa mpoeKTa.
OCTaHOBKa»

4.4 Henosas urpa «Ilyomuanoe 2 1,5 0,5
BBICTYIUICHHEC)

45 3amura npoexkTa «YMHasi TeIUIUIa 2 0,5 15 3amura npoeKTa.

4.6 HenoBas urpa «IIpoexTHas 2 1,5 0,5
JEATEIIbHOCTD)

4.7 3ammTa MpoeKTOB 2 0,5 15 3ammura npoeKTOB.

4.8 Jlenosas urpa «llenemonaranuey 2 1,5 0,5

4.9 3amuTa mpoekTa «YMHast KBapTHPa» 2 0,5 15 3amuTa MpoeKTa.
4.10 3amuTa npoekTa «Y MHbIN 2 0,5 15 3amnuTa rmpoeKTa.
3aropOAHBIN JOMY
411 3aueTHas paboTta 2 0,5 15 3auer
HUTOTO 144 44 100




1.3.3 Copep:xaHue 10NOJTHUTEILHON 0011€00pa30BaTeJIbHOM NPOrPAMMBbI

Pa3nen 1. Beenenue MoayJib «3HakoMcTBO ¢ Arduino» (14 yacos).
Teopusi. IlpaBuna mnoBemenuss oOydarommxcs B MBOY COIIl Ne2. Bromnbrit

uHcTpykTax. MHctpykuusa no Th, I1b. Urpa «3nakomctBoy». IIpesentanusa [1/]/1. YerpoiictBo
koMmmbioTepa. Onepannonnas cuctema Windows u HabOp cTaHAApTHBIX MporpamMm. YTo Takoe
anekTpuuectBo? I[lepBoe monkmouenue miatel Arduino K KOMMbIOTEPY, MPUHIUI pabOThl U
yCIIOBHBIE 0003HAYEHUS PAUOITEMEHTOB.

Ipakruka. IlepBas ycranoBka npaiiBepoB mius miarel Arduino. [lepBerit marm 1o
UCIIOJIb30BaHUI0 mporpammuoro ooecnedenus: Arduino IDE. Utenue u cOopka 31eKTprUUECKOM
cxembl: «MasqoK».

Paznen 2. Munu-npoekTsl ¢ Arduino (90 yacos).

Teopusi. Uto Takoe anroputM B pOOOTOTEXHUKE. Buabl alropuTMOB: JUHEHHBIE,
pasBeTBisiONMecsT W Hukinueckue. Ilmata Arduino, kak moOJab30BaThCs MIIATHOPMOI:
YCTPOMCTBO M NIPOTPAMMHUPOBAHUE MHKporpoueccopa Ha s3pike CH++.  YcerpoicTBO
nbe3ou3IydaTesiei, HazHaueHue mpoueaypsl void setup u void loop, a Takke CBOMCTBO
¢yukuun tone () B si3bike C++. [ludposbie 1 aHamoroBeIe BHIXOABI Arduino, 4em OTIUYACTCS
uM(dpoBOil curHan ot a”aioroBoro curiana. Omnepartopsl int u if B a3pike C++. AHanorosbie
BBIXOJIbI C «IIUPOTHO UMITYJIbCHOW MoOAyJsinuein» Ha tate Arduino. YcrpoiictBo u
pacrinHoBka noJsiHolBeTHOTO (RGB) cBetonmona. AnanoroBsie mopThl Ha 1ate Arduino AO-
AS. IlpuHuun paboThl aHAIOTOBBIX TOPTOB. Kak MOAKIIOYUTH TaTYMK K aHAJIOTOBOMY NOPTY Ha
Arduino. Komanasr Serial.begin u Serial.print B s3pike nporpammupoBanusi C++. Ilpunmmmn
paboThl MOIYMPOBOJHUKOBBIX NMPUOOPOB M (HOTOPE3UCTOPHOM aBTOMATUKHU. THUN JTaHHBIX
unsigned int B s3pike CH++. YCTpoHCTBO W Ha3HAue€HHE TPAH3UCTOpPOB. [IpumeHeHue

TPAH3UCTOPOB B POOOTOTEXHHUKE.



IIpakTuka. Hanvucanve JHMHEWHBIX, PA3BETBILIOMIMXCS W LUKIMYECKUX AJITOPUTMOB.
COopka cxeMbl € MUTalONMM  CBETOAMOAOM Ha  Arduino, mbe30U3IyYaTeNIeM,
porpaMMUpoBaHue Mukpompoieccopa «Cerodop». COOpKa NEKTPUIECKON CXEMbI U3 JABYX
CBETOJMOOB, IJIABHOE PETYIUPOBAHUE SIPKOCTU CBEUYEHUSI CBETOAMOMOB, nmoakiatoueHue RGB
CBETO/MOJ U UCIOJIb30BaHUE MupeKkTuBbl #define B si3bike mporpammupoBanus C++. Coopka
ANEKTPUYECKOM CXEMBbl CBETWJIBHHKA C YINPABISIEMON SPKOCTBIO OT MOTEHUUMOMETpPAa Ha
MakeTHON muiate. Hanucanwe ckerda Juisi BbIBOJA NMOKAa3aHWUW JaTYMKA MPOTEYKH BOJBI Ha
cepuiitHpldi  MoHUTOp mopTa Arduino. COopka >JIEKTPUYECKOM CXEMbl CBETUJIBHUKA C
ABTOMATUYECKUM BKJIIOYEHUEM, a TAK)KE C aBTOMATUYECKUM U3MEHEHHEM SIPKOCTH CBETOJIMOAA.
COopka »>JEKTPUYECKOM CXEMbl C MCHOJIb30BAaHUEM TpaH3UCTOpOB. UreHne u cOopka
Pa3JIMYHBIX JJIEKTPUYECKUX CXEM Ha ApJIyMHO C MOCIEAYIOUUM MNPOrpaMMUPOBAHUEM
MUKpOITpoLeccopa.

Paszpnea 3.
JyieMeHTbl YMHOI0 00bekTa (18 yacos).

Teopus. [Ipunium paboTel, ycTpoiicTBO cepBonpuBoaa. [loaxmouerne LCD mucres x
Apnyuno. ®ynkius while, int B si3bike mporpammupoBanus C++. AHaoroBbie MOPTHI HA TUIATE
Arduino A0-AS. Tlpunnun pa®oThl aHAJIOTOBBIX MOPTOB. [loaKITIOYEHHE MOHHUTOpaA TOpTa W
OTHpaBKa MOKa3aHUM Ha KOMIBIOTEP ¢ ApaynHo. Y cTporctBo narunka DHT11.

IIpakTuka. [IpoBeneHne pa3snMUHBIX SKCHEPUMEHTOB: «KHOMOUHBIN MEPEKIHOYATENDY,
«CBETUJIBHUK C KHOMOYHBIM ympaBieHuem», «CekyHaomep. UreHue n cOOpka pazinyHbIX
ANEKTPUUECKUX CXEM Ha APIYUHO C MOCIEAYIOUM TPOrpaMMUPOBAHUEM MUKPOIPOLIECCOPA.

Paznen 4. [IpoekTHas 1eATEJIBLHOCTD (22 YacoB).

Teopusi. Bpenenue B TmpoekTHywo jAesTenbHOCTh. [lenoBas wurpa «IlyOonuunoe
BBICTYIUIEHUEY, «IIpoekTHas nedaTenbHOCThY, «Llenenonaranue.

IIpakTuka. Co3ganue aBTOHOMHOIO YMHOT'O YCTPOMCTBA «YMHasi OCTAaHOBKa», «YMHas

TETUTULA», «Y MHasi KBAPTUPA», « Y MHBIN 3arOPOJAHBIN IOM» U UX 3aIlATa B BUAE IPOEKTA.



Urenue u cOOpKa pa3aIuyHbIX AIEKTPUUECKUX CXEM Ha APAYHUHO C TIOCIEIYIOIIUM

IPOrpaMMHUPOBAHUEM MHUKPOIIPOIIECCOPA.

1.4 Ilnanupyembie pe3yabTaThI

[To okoHuaHUK 00YYEHUS ydauuecs JOJKHBI JEMOHCTPUPOBATH CHOPMHUPOBAHHBIE

YMEHHsSI ¥ HaBBIKU PaboThI ¢ Arduino ¥ MPUMEHSTh UX B MPAKTUYECKON JEATEIbHOCTH.

OxuaaeTcs, 4To B pe3yJbTaTe OCBOCHUS HABBIKOB PabOTHI ¢ miaToi Arduino u

pPaMOKOMIIOHEHTAaMU yJaiuecs OyIyT 3HAThb:

1.
2.

1

2

MOHATHE AJIEKTPUYECKas 11€b, OCHOBHBIC 3aKOHBI AJICKTPUYECTBA;
MPUHIIAI Pa0OThl U HA3HAYCHUE JICKTPUICCKHUX JIEMEHTOB U JIATYHNKOB,;
OCHOBBI MPOrPaMMHUPOBAHUSI MUKPOKOHTPOJIJIEPOB Ha si3bike CH++.
Ymern:

YUTATh MPUHIMIHAILHBIE CXEMbI M COOUPATh UX;

HCII0JIb30BATh AJIEKTPUYECKUE FJIEMEHTHI, MOAYJIU U TaTYUKH;

MIpOrpaMMupoOBaTh MUKpOKOHTposuiep Arduino Ha si3bike C++.

JIMYHOCTHBIE:

y4Yalluiics 3HaeT U COOJII0AaeT TEXHUKY 0€30MacHOCTH MpU pabOTe C AIEKTPOHHBIMHU
YCTPOWCTBaMHU;

YMEET BBICTYIATh NIEPE]l Ay IUTOPUEH;

Pa3BUTHI HABBIKK COTPYAHHUYCCTBA CO B3POCJIBIMU N CBEPCTHUKAMMU.

MeranpeamerHsbie:

. OIICPUPYCT MMOHATUAMHU TAKMMH KaK: «AJIT'OPUTM», KUCIIOJIHUTCIIb» «pO6OT», <<O6’beKT»,

«CUCTEMA», KMOACIIbY,

. YMCCT CaMOCTOATCJIIBHO INIAHUPOBATH IIYTHU HOCTHUKCHUSA ueneﬁ, KOPPECKTUPOBATL CBOU

ﬂeﬁCTBHH B COOTBETCTBHUH C I/I3M€H$IIOH_ICI\;IC$I CHTyaHI/Ieﬁ N OLOCHUBATL ITPABUJIIBHOCTD
BBLINOJIHCHMS IIOCTABJIICHHOM 3aJa4H.



2. OPTAHU3AIIMOHHO - IEJAT'OTHYECKUE YCJIOBUA

2.1 KanennapHublii yueOHbIi rpadguk

[TponomkuTensHOCTS Y4eOHOTO Tosa - 34 Hepemnu.

3aHATHS 110 ImporpamMmam JOIIOJITHUTCIBHOTO O6paBOBaHI/I$I IMPOBOJATCA HE PAHBIIC YEM

yepe3 45 MUHYT MOCJIe OKOHYAHUSI YPOKOB.

B KaHUKYJISpHBIA IEPUOJT 3aHATHS IO IpOrpaMMaM JOMOIHUTEIBHOIO 00pa30BaHUs

IMPOXOIAT B TOM K€ PCIKHUMC, UTO U B TCUCHUC YCTBCPTHU.

Homep Koa- Mecro @
N opMa
yueOHOMH Mecsan dopma 3aHATHA BO Tema 3anaTun NMPOBEACHUS P
KOHTPOJIA
He e 4acoB 3aHATHS
1. [CeHts0pb KomOunupoBannoe | 2  [Mup
3aHATHE H()OpPMAITMOHHBIX
TEXHOJIOTHM.
KomOunupoBanHoe | 2  [KoMmbroTepsl BOKpYT
3aHATHE Hac.
2 KomOunupoBanHoe | 2 [BrakomcTtBO ¢ Arduino.
3aHATHE
KomOuHMpoBaHHOE | 2  [D7EKTpHUECTBO BOKPYT AHKeTHpOBaHUE
3aHATHE Hac. Y YCTHBIN OIIPOC.
3 KomOunupoBanHoe | 2 [DkcmepumenT 1.
3aHSATHE Masqox.
KomOunupoBannoe | 2 |[Hamwmcanue xoma
3aHATHE [IpOrpamMMBbl JIJIs
HKCIIEPUMEHTA
MastaoK».
4 KomOunupoBanHoe | 2  [BeImosiHeHHE CamocTosiTenpHa
3aHATHE CaMOCTOSITEITBHOTO s IpaKTUIeCcKas
3alaHus 110 TEME pabora
Masta0K»
KomOunupoBannoe | 2 [DkcmepumeHT 2.
OxTs0pB
3aHSTHUE Masiqox ¢




HapacTaroIei
S PKOCTBIO.

KomOuaMpoBanHoe
3aHATHE

Hanncanue xona
[IpOrpamMMBbI JIJIs
DKCIIEPUMEHTA
«Mastuok ¢
HapacTaromei

SIDKOCTBIO».




KomOuaupoBannoe
3aHATHEC

Brirmonaenune
CaMOCTOSTEIIFHOTO
BaJaHus 110 TEME
«Mastuok ¢
HapacTaroIei

S PKOCTBIOY

CamMocTrosaTenabpHa
S IPAKTHYECKAs
pabota

KomOunmnpoBanHoe
3aHATHE

[DKCIIEpUMEHT 3.
AHAJIOTOBBIN 1
(POBOI BBIXO]T HA
Arduino.

KomOunmnpoBannoe
3aHATHE

Hanncanue xona
[IpOrpamMMBbI JIJIs
HKCIIEPUMEHTA
(AHaJIOTOBBIN U

1 (POBOIT BBIXO HA
Arduino.

KomOunmnposanHoe
3aHATHE

BrimoaneHe
CaMOCTOSITEILHOIO
BaJaHus 110 TEME
«(AHaIOTOBBIN U

11 (POBOIT BBIXO HA
Arduino»

CamocrosrenpHa
s IpaKTHYecKast
pabora

KomOunmnpoBanHoe
3aHATHE

(DKCIEpUMEHT 4.
[Tonkmrouenne RGB

ceeronnona Kk Arduino.

17.

OKTS0PB

KomOunmnpoBannoe
3aHATHUC

Hammcanue xoma
IPOTPaMMBI JIJIs
DKCIIEPUMEHTA
dlonkmrouenne RGB
CBETOJINOJA K
Arduinoy.

KomOunmnpoBannoe
3aHATHUC

BrimoaHeHE
CaMOCTOSITEIIFHOIO
BaJaHMs [0 TEME
dTogxmrouenne RGB
CBETOAMOJa K
Arduino»

CamMocrosTenbHa
A HpaKTI/I'—IeCKaﬂ
pabora

KombunmnpoBanHoe
3aHATHE

Urenue u coopka
DIIEKTPUIECKUX CXEM
Ha Arduino.

KomOunmnpoBannoe
3aHATHE

(DKCIIEPUMEHT 5.
CBETHIIBHUK C
yIIpaBIIsIeMON

FIPKOCTBIO.




18 KomOuaupoBannoe Harmmcanme xona
3aHATHE [IpOrpamMMBbI JIJIs
DKCIIEPUMEHTA
«CBETUJILHUK C
yIIpaBIsieMO
I PKOCTBIOY.
KomOunmnpoBanHoe BrioIHEHNE CamocrosiTenbHa
3aHsTHE CaMOCTOSITETTLHOTO S IpaKTU4ecKast
BaJaHus 10 TEMe pabora
«CBETUJILHUK C
YIIpaBIIIeMON
I PKOCTBIOY
19 KomOunmnposanHoe [DKCIIEpUMEHT 6.
3aHsTHE [loaxitoueHne AaTunKa
BosbI K Arduino.
KomOunupoBanuoe Hanncanue xona
3aHATHUE [IPOrpaMMBbI JIJIs
DKCIIEPUMEHTA
dTonkiarouenue
[TaTYMKa BOJBI K
Arduinoy.
20 KomOunmnpoBannoe BrinosiHeHne CamocrosTenbHa
3aHATHUE CaMOCTOSATEIBHOTO A IpaKkTU4ecKas
BaJlaHUs 110 TEME pabota
dlonknrouenue
TaTurKa BOJBI K
Arduino»
Kom6uHupoBanHoe (DKCIIEpUMEHT 7.
3aHATHE [TepmeHBOKC
21 KomOunmnpoBanHoe Hanucanue koga
3aHATHE [IpOrpamMMBbl JIJIs
HKCIIEPUMEHTA
(TepMEHBOKCY.
KomOunmnpoBannoe BrinosHeHNne CamocrosTenbHa
3aHATHE CaMOCTOSITETTLHOTO s IpaKTUIeCcKas
3alaHus 110 TEME pabora
(T'epMEHBOKC
22. KomOunmnpoBannoe [DKcriepuMeHT 8.
3aHATHE HouHO#1 CBETUIIBHUK.
KomOunmpoBanHoe Hanucanue kona
3aHATHE POTPaMMBI JIJIs

DKCIIEPUMEHTA
HouHo
CBCTHJIBHHK)).




23

KomOuaupoBannoe
3aHATUEC

Brirmonaenune
CAMOCTOSITEIILHOTO
BaJaHus 110 TEME
«HouHo¥ CBETHIILHUK)

CamMocrosTenbpHa
S IPAKTHYECKAs
pabota

KomOunmnpoBanHoe
3aHATHE

[DKcriepuMeHT 9.
[lonxiroueHue
TAKTOBOM KHOIIKH K
Arduino.

24

KomOunmnpoBannoe
3aHATHE

Hanncanue xona
[IpOrpamMMBbI JIJIs
HKCIIEPUMEHTA
dTonkmrouenue
TaKTOBOM KHOIIKH K
Arduinoy.

25

KomOunmnpoBannoe
3aHATHE

BrinmonHeHue
CaMOCTOSTEIILHOTO
BaJlaHUs 110 TEME
dlogkaroucHUE
TaKTOBOM KHOIIKH K
Arduino»

CamocrosiTenbHa
A IMIPAKTHYCCKas
pabora

KomOunmnposanHoe
3aHATHE

Dxcnepument 10.
[ loakirouenune
TpPaH3UCTOPA K
Arduino.

KomOunmnpoBanHoe
3aHATHUE

Hamicanme xoma
IpOrpamMMBbl 151
HKCIIEPUMEHTA
dToaxknroueHue
TPaH3UCTOPA K
Arduinoy.

26

Kom6uHupoBanHoe
3aHsATHE

BrinmonHeHue
CaMOCTOSTEIILHOTO
BaJlaHUs 110 TEME
dToaxmroueHue
TpaH3UCTOPA K
Arduino»

CamocTosiTenbHa
A IMMPAKTHYCCKas
pabora

27

KomOunmnpoBannoe
3aHATHUC

[DxcriepumenT 11.
[ Tynbcap.

Komb6uHupoBanHoe
3aHATHE

Hamcanue xoja
[TPOTPaMMBI JIJIs
DKCIIEPUMEHTA
dlynscapy.

KomOuanpoBannoe
3aHATHE

Brimonnenue
CaAMOCTOSITEIILHOTO
3alaHUs 110 TEME

dlynscap»

CamMocrosTenbpHa
s IpaKTUIeCKas
pabora




28 KomOuaupoBannoe [Dxcnepument 12.
3aHATUE berynuii OoroHex.
KomOunmnpoBanHoe Hanucanue kona
3aHATHE POTPAMMBI 151
DKCTIEPUMEHTA
«beryiuit oroHeK».
29 KomOunmnpoBanHoe BrinonaHeHue CamocrosiTenbHa
3aHsTHE CaMOCTOSITETTLHOTO S IpaKTU4ecKast
BaJlaHus 110 TEMe pabota
«beryiuii oroHek»
30 KomOuaMpoBanHoe [Dxcnepument 13.
3aHATHE Mep3koe MHaHuHO.
KomOunmnpoBannoe Hanucanue koga
3aHsTHE [IPOrpaMMBbI IS
DKCIIEPUMEHTA
«<Mep3Kkoe MHaHUHO.
31 CamocrosiTenpHast BrinonaHeHue CamocrosiTenbHa
pabora CaMOCTOSITEIILHOTO s IpaKTHYeCKast
BaJlaHus 110 TEME pabota
«Mep3Koe MHaHUHO»
CamocrosiTenpHast DkcriepumenT 14. Jom
pabora [Tonxirouenne UK
npueMHMKa K Arduino.
32 CamocrosiTenpHast Harmicanne kona oM
pabota [IpOrpaMMBbl IS
DKCTIEPUMEHTA
dlonxmouenne MK
PUEMHHKA K
Arduinoy.
CamocTosTenbHas BrimonHeHne Hom
pabora CAMOCTOSITENTHOTO
BaJaHus 10 TEMe
dToaxmrouenne UK
npuemMHuKa K Arduino»
33. CamocrosiTenbHast [DkcriepumenT 15. Hom
pabora [loaxmoueHue
CEepBONIPHUBOJIA K
Arduino.
CamocrodrenbHas Hamncanue kona Jom
pabota [pOrpaMMBbl IS

DKCIIEPUMEHTA
dTonkmrouenue
CEpBOMPHUBO/IA K

Arduinoy.




34 CaMocTosTenpHas BrimosiHeHNE ZIOM CamocTosTelbHa
pabota CaMOCTOSITEIILHOTO S IPaKTHYECKAs
BaslaHus 110 TEME pabota
dToaxmoueHue
CEpBOINPUBOJIA K
Arduino»
CamocTosTenpHas 2 |BeimosiHeHHE JIOM CamocrosTelbHa
pabora CaMOCTOSITEILHOIO s IpaKTUIecKas
BaJaHus [0 TEME pabota

2.2 YcioBus peaju3aluy NPOrpaMmMbl

IIpouecc peanuszanuu mporpaMMbl 0OECIIEUMBAETCSl y4aCTUEM OCHOBHOTO KaJpOBOIO
COCTaBa C OMNPEACICHHBIMU JODKHOCTHBIMU  OOSI3aHHOCTAMH U NMPO(ECCHOHANTBHOU
IOJArOTOBKOM. B pe3ynbrare NpOBENEHHOTO aHalIM3a KaJIpOBOIO OOECIEUEHUS U C LEJbIO
JOCTUKEHHSI BBICOKOTO YPOBHS pealln3allii NPaKTUUECKON YaCcTH MpOrpamMMmBl,
CBOEBPEMEHHOTO  OO€cleueHUs] HOBUHKAMM  METOJMYECKOM  JHUTEepaTypbl, BO3HHUKIA
HEOOXOJAMMOCTh B MPUBIICYEHUH CIEUUATUCTA, KOMIETEHTHOTO B JAHHOM HAINpaBJICHUU
JESTeIbBHOCTU — IMefarora JIOMNOJIHUTEIBLHOTO OO0pa30BaHUA C ONBITOM pabOThl B cOOpKe
ANEKTPOHHBIX YCTPOUCTB Ha 0aze miaTdopmbl Arduino U UX TPOrpaMMHUPOBAHUS.

JUist peanmuzanvv IpOrpaMMbl KCTIONB3YETCS CIEAyIollas MaTepHallbHO-TEXHUYECKas
Oaza: miatel  ArduinoUNO ¢ MHOrOYMCICHHBIMU PaJAHMOKOMIIOHEHTaMU (PE3UCTOPHI,
CBETOAMO/IbI, MbE30JIMHAMHUK, peJie, NaTYUKHU, U APYrHe HCIOIHSIOIIME AJIEMEHTHI), YUeOHbIE
KaOWHETHI JIJIs1 TPOBEJICHUST TUATHOCTHUECKUX MCCIIEIOBAaHUM, TPEHUHTOBBIX 3aHATHI; KaOUHET
MH(GOPMaLMOHHBIX TexHOoJoruil (Ha 10 mocamo4HbIX MECT), /Ul BBIIOJHEHUS MPAaKTHUYECKUX
3aJaHuil U Toucka WH(GOPMAalUMU B HHTEPHETE; BBICTABOYHBIC CTEH[bl; MYJIbTUMEAHA —

MIPOEKTOP; CIIpaBOYHAsI IUTEpaTypa, padboune TeTpaau (KapTOUKU ¢ 3aJlaHueM ), OpOIIIOPHI U JP.

Meroanueckoe obecnieuenue. Tectsl, DOP, HHTEpaKTUBHBIE MPE3EHTAIINH K 3aHITHIM

. 2.3 ®opmbl aTTecTAlMU (KOHTPOJIS)

AHKCTHPOBAHUC U OIIPOC;
TECCTHUPOBAHUC,
CaMOCTOATCIIbHAA TPAKTUICCKAA pa60Ta;

3amura NpoeKTa.



- DIPOMEKYTOUYHAA - IIPOBOJUTCA 110 UTOTaM 06yquI/151 3a MoJyroauc. K HpOMGX(YTOqHOﬁ

aTTeCTalMM  JOMYCKAIOTCA BCE  y4YalllUecs, 3aHUMAIOIIMECS IO  JOMOJHUTEIbHOU
o011e00pa3oBaTeIbHON MpOrpaMMe, BHE 3aBUCUMOCTH OT TOTO, HACKOJIBKO CUCTEMAaTUYHO OHU

nocemany 3auaTis. CpOKM MPOBEIECHUS IPOMEKYTOUYHOM aTTECTALIMU — AeKA0OPb.

UTOTOBasl - NPEJACTaBIICT COOON OLIEHKY KadyecTBAa YCBOCHHS OOYYaIOIMMHCS COAECpPKaHUS
JIOTIOJTHUTEIBHON 00111e00pa30BaTeIbHON TPOrpaMMBbI [0 UTOTaM y4eOHOTO To/1a.

K utoroBoit arrecranuu I0MycKaloTcs Bce OOydarouiuecs, 3aKOHYMBIINE OOy4YeHHE I10
JIOTIOJTHUTENIBHOM ~ o0lieoOpa3oBaTeNbHOM  MporpaMMe M YCHEHIHO  IPOLIEAIINE

IIPOMEXYTOUHYIO aTTECTALUIO.

Ne Ha3Banue pa3gesia yueOHo-
®dopMa KOHTPOJIA
n\n TEeMaTH4YeCKOro MJaHa
1. |BBenenue Moaynb «3HaKOMCTBO C | AHKETUpOBAHHE 51 OIIpoC.
Arduino» CamocrosrenbHas MpaKTUYECKas
paboTta
2. | Mwunu-npoextsi ¢ Arduino. CamocTrosiTenbHas IIPaKTUYECKas
paboTta
3. |DneMeHTsl yMHOTO 00OBEKTA. TectupoBanue. CamocrosiTenbHas
npakTHueckas padboTa. 3alura IpoeKTa.
4. |IIpoekTHas AESITENbHOCTb. 3ammTa IpoeKTa. 3a4eT




2.4 OueHoYHbIEe MAaTEPHAJIBI

OneHouHble MaTepuasbl MPEACTABIAIOT COOOM NaKeT JIUAarHOCTUYECKUX METOMMK,
MO3BOJISIIOIIMX ~ OTMPEAETUTh JOCTIKEHHE YYallUMHCA IUIAHUPYEMBIX pe3yJbTaTOB B
COOTBETCTBUHU C IEJIBIO U 331a4aMH [TPOTPaMMBbI (CM. TIPUIIOKEHUE).

3aueTHble  pabOTBl  MOCTPOEHBI TaKUM  00pa3oM, 4YTO IMEpel  BBIIOJHEHUEM
CaMOCTOSITENIFHOTO 3aJ[aHMsl ydJalldecs MOBTOPSIOT W BBHINOJHSIIOT BMECTE C TIEIarorom
noJo0HbIE 3aJaHusl U3 3a4yeTHOW paboTel. Ha BTOpoM 3aHATHM JeTH  paboTaroT
camocTosTeNnbHO. [IpoBepouHbIe 3aJaHus BBIIAIOTCS YYAIIUMCS HA paclieyaTaHHbBIX JTUCTOUYKAX,
a TaK K€ B DJICKTPOHHOM BUJIE.

CaMocTosATeNbHBIE NMPAKTUYECKUE PAaOOTHl YUaIlUMCSl BBIIOJHSAIOTCS MO ONpPEAEICHHOMY

3aJlaHuI0/MaKeTy (3TaJIOHY) TeJjarora CorjiacCHO IPOUIEHHBIM TeMam/pa3iesiam.

2.5 Meroanuyeckue MaTepuaJibl

Meroauueckoe obecrieueHue JTOTIOJTHUTEIBHOM o01reo0pazoBaTebHON
obrmiepa3BuBatomieli mporpammbl  «IlepBele 1mraru B mup Arduino» BkiIoyaeT B ceOs
obOecrieueHne 00pa3OBATENLHOTO TIPOIlECCa COTVIACHO  y4eOHO-TEMaTHYECKOMY  IUIaHy
Pa3IMYHBIMA METOIMYECKUMH MaTEepUaIaMu.

Ha 3ansTusax ucnonb3yrotcs HHCTpyKiuu 1o Th, 3amanus u3 yuyeOHUKa, TEOPETUUCCKUM
MaTepuall Mo BEJICHUIO 3aHSATUN, MHTEPHET-PECYPCHI 110 TeMaM 3aHITHH, TUIAKTUUECKUE UTPBHI.

3a OCHOBY pa3pabOTKH, JOMOJTHUTEILHON 00I1Ieo0pa3oBaTeIbHON 00IIepa3BUBAIOIICH
nporpammsbl «IlepBbie maru B mup Arduinoy, ucrnosb3yercs Buku ot AMiiepku.

Jns moAroTOBKM Marepuana K YpoKy (Mpe3eHTaluH, 3aJaHusl JI1 CaMOCTOSTEIbHOM
paboThI, TBOpUYECKOW pabOThl, TEOPETHUECKUI Marepuain) Huchoyibdyercs HHTepHeT-pecypc:

«Ammnepka  Bukmy» http://wiki.amperka.ru/



Ilepeyenb MeTOAMYECKUX MOCOOMIL:

1. Owunaiin nporpamma Ha caiite podotexuukal8.pd
2. CnpaBounuk no C++ Ha caiite http://wiki.amperka.ru

3. CnpaBounuk o Arduino Ha caiite http://wiki.amperka.ru
IlepeyeHb MeTOAHYECKHX MATEPHAJIOB:

1. Kanan 06 ApxyroHo Ha youtube.com «3amMeTKu ApayHHIIUKAY

2. Kanan 00 Apaynono Ha youtube.com «Yuumcs nporpammupoBath Arduino Ha

BHU3YyaJIbHOM A3BIKC Scratch ¢ KOMaHHOﬁ pO6OTOTeXHI/IKOB KapaHz[am n CaMOIIeJIKI/IH».



CIIMCOK UCITIOJIB3YEMBIX HCTOYHUKOB U JIMTEPATYPbBI

Cnmcok JuTepatypsbl 1/ Nexarora:

1. CuopaBounuk o C++ Ha caiite http://wiki.amperka.ru
2. CnpaBounuk o Arduino Ha caiite http://wiki.amperka.ru

3. Omunaitn mporpaMma Ha caiite podoTexnukal8.pd

Cnucoxk JUTEPATYPDbI AJIA YHaluXxXcs:

1. CopaBounuk no C++ Ha caiite http://wiki.amperka.ru
2. CnpaBounuk 1o Arduino Ha caiite http://wiki.amperka.ru

3. Omnaitn nporpamMma Ha caite podoTexHukal8.pd



IHPUJIOXKEHHUE

Xopowo ju Bbl 3HaeTe Arduino?

[IpoiiauTte TecT U y3HaiTe, HACKOJIBKO XOPOIIO BbI 3HaeTe MiatdopmMy arduino.

Bompoc 1: Kaxoii miats! arduino HUKOT/1a HE CyIIIECTBOBAIO?

Zero
MO
Macro
101

oo o

Bomnpoc 2: Kako# pe3ynbTaT BBIITOTHEHUS JaHHOTO Koaa?

void setup() {
pinMode(LED_BUILTIN, OUTPUT);

}

void loop() {
digitalWrite(LED_BUILTIN, HIGH);
delay(1000);
digitalWrite(LED_BUILTIN, LOW);
delay(1000);

. Arduino BBIKJTIOUHTCS U BKJIFOYUTCS
. BcTpoeHHbIN 1Mo HAYHET MOPTaTh
. Arduino HayHeT nepeaBaTh JaHHBIC B CEPUNUHBIN TTOPT

o O T o

. Jloma BKJIFOUHTCS CBET



Bompoc 3: Uto o3nauarot 0ykBbl GND Ha arduino?

HazBanue nmiartel

[Topt nns nepenaym JaHHBIX
[Lmroc

Munyc

oo o

Bormpoc 4: Jluma Xo4eT NOAKII0YUTh KHOIIKY [0 CXEME Ha PUCYHKE, IOJYYUTCS JIX 3TO Y
Hero?

« Arduino -
" Diecimila 2 .

. HeT, HCBCPHO MMOAKIOYCHA 3EMJISA

a

b. IMomyuurcs

C. He momyuurcs, Tak Kak UCIOJIB3YIOTCSI HEMTPABUIIbHBIC KOHTAKTHI HA KHOIIKE
d

. Mano maHHbBIX 4TOOBI JaTh TOYHBIA OTBET

Bompoc 5: Kakoii 13 3THX onepaTopoB MOKHO HUCIIOJB30BaTh 0€3 MO AKITIOYSHHUS
JOTIOJTHUTEJIBHBIX OMOHOTEK (T.€. SIBJISICTCS BCTPOCHHBIM)?
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Bomnpoc 6: Ckoibko BXOJ0B/BBIXOJ0B C KOTOPHIMH MOKHO paboTaTh Ha arduino uno?
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Bompoc 7: B xakoii crpane npuaymanu arduino?

Kurait
OpaHus
Hranus
Mekcuka

Bompoc 8: Jlyist kako# 11enu 00BIYHO COSTUHSIOT TaK ABe arduino miaTel?
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. OmHa U3 miat UChoJib3yeTcsl Kak MporpaMmaTop

. Jl1st coenHEeHus 10 00IIeH MUHE I YBEJIWUYEHUs KOJIMYECTBA BHIXO/I0B
. JIJist mosydeHust JaHHBIX C TaTYUKOB OJHOBPEMEHHO Ha JIBE ILJIAThI

. DTO HE UMEET CMBICJI, MOJIOOHOE COCTMHEHUE HU K UeMY HE MPUBEACT



Bompoc 9: Ha 10 mopt gouemnieH cBeTOANO/I, YTO MPOU30MIET C HUM B pPE3yJIbTaTe
BBITIOJTHEHUS CJIEIYIOIIEro Koja?

int PWMpin = 10;
void setup()
{
}
void loop()
{
for (int i=0; i <= 255; i++){
analogWrite(PWMpin, i);
delay(10);
}
¥

a. Ceeromuon MOpraer 256 pa3

b. Cseromnon mopruet 128 pa3

C. CBeToaHOo/I IJIaBHO TOTYXHET

d. CBeToauo IIaBHO HAYHET CBETHUTHCS



Bomnpoc 10: Urops noakmmrouaet k arduino 8 pesne, HO OHU y HETO MOYEMY-TO HE
pabotatoT. B uem npuunna?

a. Ha arduino Hemb3st moBeCUTH OOJIBITIE 4-X perie

b. HeoOxoamma gonomHUTEIbHAS MUKPOCXEMa
y 8 pene GosbIIoe HEpromoTpedaeHne 1 Heo0XoMMo Ha arduino moaaTh OOJIBIINN
TOK/HANPsSDKEHUE

d. y 8 pene GombIioe SHEProNOTPeOICHNE U UX HEOOXOAMMO 3aIUTATh OT OTACIHHOTO
HMCTOYHHUKA TTUTAHUS



OueHOYHbIN JIUCT 10 3a1UHTe POEKTOB

«IlepBbie maru B Mup Arduino»

DUO VYyammerocs

KpnTepnn OLCHKHU 32aIUTHI IPOCKTA

CrTeneHb COOTBETCTBHUSA

IHoka3arenun CooTtBercTBYET B nenom He
COOTBETCTBYET | COOTBETCTBYET
2 banna 1 Gayn 0 6ayioB

1.YMeHue BbBIACTUTH IEIb W 3aJa4u
nccaeaoBanus (paboThl)

2.YMeHue  00OCHOBaTh aKTyaJIbHOCTb
UCCIIEIOBAHMS (pabotsr), BBIJICIIUTH
npobiemy

3.YMeHue npecTaBUTh COAEPKaHue padoThI
B COOTBETCTBHHM C TEMOW M IOCTaBIIEHHOM
LENbI0

4.YMeHnne caenaTb BBIBOJ, BIIaJeHUE
MTOHSATUHHBIM alapaToM

5.YMenue CIIeJIOBaTh alrOPUTMY]
BBICTYIUICHHS

6.YMeHHneycTaHaBIMBaTh KOHTAKT C

ay IMTOpUen

7.YMeHMe  IpUBJIEKaTh WLIIOCTPATUBHBIN
Mmatepuan (poto, BUI€O, ayAHO MaTepHabl,
Mpe3eHTAIMH) U1 00JIerYeHHs] BOCIIPUATHS
CJIYIIATEIISIMU JIOTUKH M3JI0KEHHUS

8.YMeHue COOTBETCTBOBATH PETIAMEHTY,
U3JI0KHUTh CYTh pabOTHl B OTBEIEHHOE BpeMs

9.YMmenue JaBaThb apryMEHTHPOBAHHbIE
OTBETHI HA BOIIPOCHI KIOPH U CiayniaTenei

Cymma 0asioB MO OIIEHKE 3aIIUTHI MPOEKTa
(max=18 6annoB)

[Tenaror nonomHUTENHHOTO 00pa3oBanus: E.B.PoranoBa

Iloanuchk KOMHUCCHH:
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