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IlosicHuTeEILHAS 3aMUCKA

JlonosHuTebHAs 001Ie00pazoBarenbHas o0iepa3BuBatolias nporpamma « Arduino mis
HAYMHAIOIINX)» COCTABIICHA B COOTBETCTBHH C !
1. ®enepanbHbIM 3aK0HOM PO 0T 29.12.2012 1. Ne273 — @3 «O06 o6pa3oBanuu
BPoccuiickoit @enepauuny,
2. Konnemmsa pa3BUTHSA JIOIIOJIHATEIILHOTO o0pa3zoBaHus JeTel,

yrBepxAEHHasA pacniopsbkenueM IpasurensctBa Poccuiickoit @enepanuu ot 4 centsiops 2014 rona
Nel726-p.

3. IeneBast MOJeNb pa3BUTHS PETHOHANBHBIX CHCTEM JOTOJHUTEIBHOTO 00pa30BaHUs JeTeH,
yrBepkI€HHas npuka3zoM MunuctepctBoM [Ipocsemenust Poccun ot 3.09.2019 Ne 467
4, [Tpuxa3 Munucrepcrsa [Ipocsemenus PO ot 09.11. 2018 roma Ne 196 «O6 yrBepxkaeHIH

[Topsimka opraHu3anMd W OCYIIECTBICHHUS OOpa30BaTEIBHOM NEATEILHOCTH TO JOTMOJHUTEIHHBIM
00pa30BaTeNIbHBIM IPOTrpaMMam»;

5. IMpukaz Muntpyna Poccum ot 05. 05. 2018 Ne 298n «OO6 yTBepxkaeHUU
npodeccHoHaIbHOTO cTanaapTa [legaror TOMOJHUTEIFHOTO 00pa30BaHus ACTCH U B3POCIBIX).

6. YcraB MKOY «COIII NeSy.

7. [Tonoxxenne o pa3paboTKe W YTBEPKACHUH JOMOJHUTEIHHOW 0011e00pa3oBaTeIbHON
IIPOTPaMMBI.

[Iporpamma cocTaBiieHa B COOTBETCTBUU C peaju3aineil o0pa3oBaTeIbHBIX MPOTPAMM

o peamery "MHpopmaTtuka" ¢ UCTIOIB30BaHHEM 000pyI0BaHUs 1eHTpa « Todka pocTay
Metoanueckoe nocooue: CocraBurens: C.I'. ['puropbes.

AKTyaJIbHOCTH mporpaMmbl  «Arduin0 i HayMHAIOIKX»  (QOKYyCHpyeTcs Ha
MpHoOpeTeHuu O0O0yJYaloIUMUCS TPAKTUYECKHMX HAaBBIKOB B 00JAacTH CO3JaHMSI IPOCTPAaHCTBEHHBIX
MoJenel, MPOeKTUPOBAHUS U3AETUs, IPOrPaMMHUPOBAHUSI.

[IporpaMma COIEpKUT MNPAKTUYECKYIO ACSITEIbHOCTH, B XOJE KOTOpOW oOyyaromuecs
CMOTYT NOMPOOOBaTh ceOsl B pOJIM KOHCTPYKTOPA, MPOEKTUPOBLINKA, IPOTPAMMHUCTA.

B cootBerctBum ¢ tpedoBanusmMu PI'OC ocHOBHOTrO 001Iero oOpa3oBaHHs OO0yYaIOITUNUCS
JIOJDKEH BJIAJIETh YHUBEPCAIBHBIMH YYCOHBIMH JICHCTBUSMHU, CIIOCOOHOCTBIO HMX HCIIOJb30BaTh B
y4eOHOM, TO3HABATEIIbHOW U COIMAIBHONW TPAKTHKE, YMETh CAaMOCTOATEIbHO IUIAHHPOBATH U
OCYIIIECTBJISATh YUEOHYIO JIEATEIbHOCTh, CO3/IaBaTh, IPUMEHATH U MPE0OPa30BHIBATh 3HAKH M CUMBOJIHI,
ucronb3oBaTh UKT.

Texnonornu oOpa3oBaTeNbHOM POOOTOTEXHUKU CIOCOOCTBYIOT 3(()EKTUBHOMY OBJIAJICHHUIO
00y4aroUMMUCSl YHUBEPCAIbHBIMU Y4€OHBIMU ACHCTBUSAMHU, TaK KaK OOBEIUHSIOT pa3HbIe CIOCOObBI
JIEATEIIbHOCTHU MIPHU PEIICHUH KOHKPETHOM 3a/1auH.

Kpykok «ApayuHo AJisi HAUMHAIOIMX» MPEIHAa3HAUYEH JUIS TOTO, YTOOBI ydyalluecs UMEId
MPEACTABJICHUSI O MHUPE TEXHUKH, YCTPOWCTBE KOHCTPYKLHH, MEXaHM3MOB U MAIIMH, UX MECTE B
OKpyXaroleM Mupe. Peanuzauus AaHHOTO KpyKKa TI03BOJSIET CTUMYJIMPOBaTh MHTEPEC U
M0003HATENFHOCTh, Pa3BUBAaTh CIOCOOHOCTH K PELICHUIO TMPOOIEMHBIX CUTyalldid yMEHHUIO
UCCIeIoBaTh MpoOIeMy, aHAIW3MpPOBaTh MMEIOIIUECS PECYpChl, BBIABUTATh WUICH, IUIAHHUPOBATH
pelieHuss U peaNn30BbIBaTh WX, PACHIMPUTh TEXHUYECKUM W MaTEMaTUYECKUU CIIOBAPU YUECHHKA.
Kpome »sToro, momoraer pa3BUTHI0O KOMMYHUKATHBHBIX HAaBBIKOB YYaIIUXCS 3a CUET aKTUBHOTO
B3aMMOJICUCTBHS JAETEN B XOJ€ I'PYNIIOBOU IMPOEKTHOM JESITENBHOCTH.

Hacrosmas nporpamMmma peanusyeTcss B paMKax BHEYPOUHOM JAEATENBHOCTH JUISl y4alluXcs
cnenuanu3upoBaHHoro 10 kiacca TyMaHHTApHO - TEXHUYECKOTO HAMPaBICHHUSI 00pa30BaTEIbHBIX
YUPEKJICHHH, KOTOPBIE BIIEpPBbIe OyAyT 3HAKOMUTHCS ¢ Arduino. 3aHaTus npoBoasaTcs 1 pa3 B Heaedo,
paccuuTaHHBIC HA BECh YUeOHBIN roj, 34 Helenu.

Konctpynpys u nporpamMmmupyst J€TH IOMOTAIOT JIPYT IPYTY.

PoGoToTexHuka — mpukiIaaHas Hayka, 3aHUMArOMIascs pa3pabOTKOW aBTOMATU3UPOBAHHBIX



TEXHUYECKUX cUCTEM. POOOTOTEXHMKA OMMPAETCs Ha AIEKTPOHUKY, MEXAaHUKY U MPOrPaMMHUPOBAHUE.
Jns oOydeHus ydamuxcsi, CKJIOHHBIX K €CTECTBEHHBIM HayKaM, TEXHUKE WM NPUKIaTHBIM
MCCIIEIOBAaHUSAM, BKHO BOBJICYb UX B TaKyl0 y4yeOHO-TIO3HABATENIbHYIO JIESATENBHOCTh U Pa3BUTh UX
CIOCOOHOCTH B JTAJIbHEHIIIEM.

B ormimmune ot LEGO po6oTOB, KOTOpBIE COOMparoTcst U3 OJI0KOB, pOOOTOTEXHHKA HAa OCHOBE
Arduino oTKpbIBaeT 00JbIIE BO3MOKHOCTEH, I/1€ MOYKHO MCIOJIB30BATh PAKTUYECKU BCE YTO €CTh MO/
pYKaMH.

Ha coBpemennom »srtame B ycinoBusix BBeneHus @OI'OC BosHukaeT HEOOXOIMMOCTH B
OpraHu3aluy YpPOYHOM M BHEYPOUHOM JCATEIBHOCTH, HAIpPaBICHHOM Ha YAOBJIETBOPEHHUE
noTpedbHocTel pedeHKa, KOTOphIE CIOCOOCTBYIOT peaiu3allii OCHOBHBIX 33J1a4 HAYYHO-TEXHUYECKOTO
nporpecca. Llenpro ucnonp3oBaHus «ApIAyWHO Ui HAUMHAIOUIMX» SIBJSIETCS] OBJIAZICHHE HaBBIKAMM
TEXHUYECKOTO KOHCTPYHMPOBAHMs, 3HAKOMCTBO C JJIEMEHTaMHU paJuO-KOHCTPYHMPOBAHUS, pa3BUTHE
MEJKON MOTOPUKH, U3YYE€HHUE MOHATUN KOHCTPYKIMU U OCHOBHBIX CBOMCTB (3KECTKOCTH, MPOYHOCTH,
YCTOWYMBOCTH), HABBIK B3auMoJeiicTBus B rpynmne. Jletu padotator ¢ Mukpocxemoit Arduino UNO u
Habopamu naTuukoB. C UX NOMOIIBIO IIKOJBHUK MOET 3alporpamMMHpoBaTh poOOTa - YMHYIO
MAalIMHKY Ha BBIMOJHEHUE OTPEeIIEHHBIX (YHKIIUH.

[Ipumenenne poOOTOCTPOEHHS] B IIKOJE, IMO3BOJISET CYIIECTBEHHO MOBBICUTH MOTHBALIUIO
yyaluxcs, OpPraHM30BaTh HMX TBOPYECKYI0 U MCCIENOBATENbCKYIO paldOTy. A TakKe I03BOJISET
IIKOJIbBHUKaM B (opMe TO3HaBaTeNbHOM Wrpbl Yy3HaTh MHOTHE BaXKHbIE WJAEH U Pa3BUBATh
HEOOXOINMBIE B TaJILHENIIIEH )KU3HN HaBBIKH.

Hesan u 3agaum KpyKKa.

Hean: oOpa3oBanue nereld B cepe MHHOBAIMOHHBIX TEXHOJIOTHMH Ha OCHOBE KOHCTPYMPOBAHHS W
porpaMMHUpOBaHus po6oToB Arduino, COACHCTBHE Pa3BUTHIO TEXHUYECKOTO TBOPYECTBA, PA3BUTHE
MHHOBAI[MOHHOM JIEATEIbHOCTH B 00pa30BaTEIbHBIX YUPEKICHUSX.

3apaum:

1. CrumynupoBaHuMe MOTHBAIMM YyYallUXCS K IIOJyYEHUIO 3HaHUHM, Momorarb (OpMHUPOBATH
TBOPUYECKYIO JIMYHOCTH pEOCHKA.

Pa3BuTHe nHTEpeca K TEXHUKE, KOHCTPYUPOBAHUIO, TPOIPAMMUPOBAHHIO, BHICOKUM TEXHOJIOTHUSM.
Pa3BuTHIO KOHCTPYKTOPCKUX, MHKEHEPHBIX M BHIYUCIUTEIHHBIX HABBIKOB.

Pa3BuTre MeKOl MOTOPHKHU.

dopmMupoBaHUE YMEHHUS JAOCTATOYHO CAMOCTOSITENIbHO pellaTh TEXHUYECKUE 3aJaud B Ipoliecce
KOHCTPYHPOBAHUS MOJICICH.

oL

®opmbl 00yuenus. [IporpamMmoii npegycMaTpuBaroTcs clieayronme GopMbl OpraHu3auu
JEATENILHOCTH: BCEM COCTaBOM, MO TPYIIAM, HHAWBUAYAIBHO.

Konnexmusnas hopma npumensercs npu padore ¢ ”HPOPMAITHOHHBIM MaTepPUaJIOM BO BpeMs
TEOPETUYECKON YaCTH 3aHATHS, KOT/Ia BECh KOJUICKTHB CIIYIIAET U BOCIIPHHUMAET HOBYIO
nH(}OPMALIKIO, YYACTBYET B €€ 00CYKICHHUH, ITPH 0000IIEHNN U 00CYK/IEHUU UTOTOB 3aHATHUS.

I'pynnosasi popma 0O0ydeHHsS MPHUMEHSETCS NPH PEUICHUU TPYIINOBBIX 33/1a4 U HPUHITUH
COBMECTHBIX PELICHUH.

Hnousuoyanvuas popma o0yueHHs NPUMEHSETCS MapajlIeIbHO ¢ KOJUIEKTUBHON (OpMOHIPOBEAECHUS
3aHATUH B BUJI€ MHUBHIyalIbHBIX KOHCYIbTAUN IS

a) OJIapEHHBIX JIeTeH, UAYIIUX BIEPEAN MPOTrPaMMBbl UM BBIMOIHSIOUINX JOTOIHUTEIbHBIE3aJaHNS;

0) oOydJarolIuXcsi, MCIBITHIBAIOIINUX 3aTPyJHEHHs] B KaKOW — JMOO0 MOMEHT BBINOJHEHUSA3aauH.

Cpok  peaaM3anuMIPOrpamMMBbl.

JlononHUTEBHAS 00LIepa3BUBatoLIas mporpamma « Arduino s HauMHAIONIMX» paccuuTaHa Ha 34
yueOHble Hezenu 1o 1 yacy B Henento. byner peanuzossiBaThest B Teuenuu 2021-2022
y4eOHOTO roja.

Pexxum 3ansaTHiil. 3aHaTus poBosATCs 1 pa3 B Henenmto. (AIUTEIbHOCTh akajeMuyeckoro yaca — 40

MUHYT)



[lnanupyemble pe3yJabTaThl.

JIngHOCTHBIC:
— TIOBBIICHHE CBOETO 06%&30B3T6JILHOF0 YPOBHS ¥ YPOBHS TOTOBHOCTH K MPOJOIKEHHI0 OOYYEHUS C
ucnoiabs3opanuem UKT;

—  c(hOpMHEPOBAHHOCT TIPEICTABICHUH 0 MUpPE MPO(ECCHH, CBI3AHHBIX ¢ POOOTOTEXHUKOH, 1 TPEOOBAHUSIX,
TIPEIBSBIAEMBIX PA3THYHBIMA  BOCTPEOOBAHHBIMA TPO(QECCHSIMH, TAKMMH KaK HHXEHEp-MEXaHHK,
KOHCTPYKTOP, apXUTEKTOP, MPOTPAMMUCT, HHKEHEP-KOHCTPYKTOP MO POOOTOTEXHHUKE;

— HaBBIKHM CaMOOLICHKH, HaBbIKH peduexcun.lIpeameTHble:

—  OINpEAENsTh, pa3iuyaTh ¥ HA3bIBATh JETANH KOHCTPYKTOPA;

— 3HATh NPUHLMIIBI AEHCTBHSA HNEKTPOHHBIX M JIEKTPOMEXAHUYECKUX ANEMEHTOB;

— TOHMMATh Ha3HAYEHHUE JIEMEHTOB, X (YHKIUIO;

— BJAJIETh OCHOBAMH Pa3pabOTKU alrOPUTMOB M COCTABIICHHS IPOrPaMM YIPaBIEHUIPOOOTOM;
— 3HATb NIPaBHJIA COEIUHEHNUS JIETalIeH B €/IUHYI0 HEKTPUUECKYIO LETIb;

— TOHMMAaTh HANVCAHHBIA NPOTPAMMHBIA KOJ YIPAaBIECHHA YCTPOMCTBOM, BHOCHTh HE3HAUUTEIBHBIE
M3MEHEHUS, HE 3aTparvBalOllNe CTPYKTYpy TMporpaMMbl (HAampuMep, 3HAUEHHS KOHCTAHT)
NIEPEMEHHBIX;

— MpPOBOJUTb HACTPOUKY H OTIAAKY KOHCTPYKIHU po0OOTa;

— 3aMHUChIBaTh OTJIAKEHHBI MporpaMMHBI Koi Ha miary Arduino, HabmozaTh M aHATM3MPOBATH
pe3yabTaT paboThI,

— TPOXOAWTh BCE OTambl MPOEKTHOM JEATENHHOCTH, CO3MaBaTh TBOPYECKHE PAOOTHI.
MeranpeaMeTHEIE:

— mepepabarbiBaTh MOMYYEHHYI0 MH(OPMALMIO: JENaTh BHIBOABI B Pe3ylbTaTe COBMECTHOM pabOThI
BCETO KJ1acca, CPaBHUBATH U TPYNIHPOBATH IPEAMETHI U UX 00pasbl;

—  CaMOCTOSATENBHO BBIIENATH U (HOPMYJIHPOBATH MO3HABATEIBHYIO LEIb;

— HCMOJIBb30BaTh 00IIME MPUEMBI PELICHNS 3a1ay;

— KOHTPOJHMPOBATH 1 OLIEHUBATH MPOLIECC 1 PE3YIbTAT AEATENbHOCTH;

— BHIOMpATh JEHCTBHS B COOTBETCTBUHU C TIOCTAaBICHHON 3a1aueil U yCIOBUAMHU €€ pean3aliuy;
— yMEHHE BBINOMHATH Y4eOHbIe IeHcTBUS B YCTHOH (opMe;

— (bopMypoBaTh COOCTBEHHOE MHEHHUE U MO3ULHUIO;

— OCYIICCTBJIATD B3aHMHBIA KOHTPOJIb.

DopMBbI KOHTPOJISI

— IIPpaKTUYCCKasA HAIpPaBJICHHOCTb SaHHTHﬁ, BBIIIOJIHCHHUE 3aKOHYCHHOI'O IPAKTHUYCCKOrOIMPOCKTAa HA
Ka)XXI0M 3aHATHHU,

— QAYIUTOPHBIC 3aHATHUA B MAJIbIX I'PYIIIAX, HHANBHAIYAJIbHBIC 06p8.30BaTCHLHHC TpaeKTOpHUH,
— CaMOCTOATCIbHOC BBIIIOJHCHUC SaHaHHﬁ;
— BBIIIOJIHCHUEC UTOrOBOI'0 IIPOCKTA,

— TeCTHPOBAHHE, Pa3NUYHbIe (OPMBI OMPOCA.

OOPMBI ATTECTAIIMU U OHEHOYHBIE MATEPHUAJIBI

L4 Z[J'ISI BBIABJICHUA YPOBHA PE3YJIBTATUBHOCTHU II0 KAXKIOMY IOKA3aTCIHO MPEAYCMOTPCHKOMIIICKC
JUArHOCTUYCCKUX MCTOIUK:

® * CTapTOBOE U UTOTOBOE AHKETUPOBAHUE;
® + opT(oIHNO IUAEpPa;
® * IpyNIoBas U UHAUBUIyaJbHAs pedIieKcus;

o Ha6J'IIO,Z[eHI/IC B OIIOPHBIX MEAATOTUYCCKUX CUTYalUAX.

Buapl 3aHaTHIL: 6606[{]:1, NPaKTUYCCKUC 3aHATHS, 3alllUTa IIPOCKTA, NPC3CHTALNU, INCKYCCHU,
KOHKYpPC, CaMOCTOATCIIbHAA pa60Ta.



YUYEBHBIN ILJIAH

No HaumeHoBaHue pa3aeioB UTEM Koa-Bo yacos (DOpMa
Bcero | Teopus | IlpakTnka KOHTpO. T4
1. Buakomctso ¢ Arduino 2 1 1 TEKYIIH
2. |OcHoBbl mporpammupoBanus B Tinkercad 6 2 4 TEKyHIni
mast Arduino

3. [Co3manue nepBoii cxembl B Tinkercad 5 2 3 TEKYIIHI/TIp
ome
JKYTOYHBIN

4. [Keiic «CBetodop» 5 1 4 TEeKYIIHI

5. |Cencopsl. JlaTunku ApiynHo 5 1 4 TEeKYIIHI

6. [YopaBieHue ABUTATEISIMMU. 5 1 4 TEeKYITUH/TIPO
MEKYTOYHBII

7. |PaboTa Ha/ TBOPYECKUM MPOEKTOM. 8 4 4 TEKYIIUI/TIPO
MEKYTOYHBII




TOUKA !'POCTA

Copep:xanne NporpamMMmBsi.

1. 3naxomctBo ¢ Arduino

Muxpokontposiep Arduino; npuMeHeHne Arduino; 0CHOBHbIE KOMILIEKTYFoIHe 1t cxeM ¢ Arduino
(mpoBo/a, CBETOMMOMbI, PE3UCTOPHI, Mbe30371eMeT, KHOMKH U T . 11 .); cocTaB miatsl Arduino.

2. OcHosbl porpammuposanus B Tinkercad mis Arduino

Ownuaiin-cepuc Tinkercad, Bosmozknoctu Tinkercad, npuniumnsr padotst B Tinkercad.

3. Co3nanue mepsoii cxemsl B Tinkercad

ONeKTpOHHAs cXeMa, OMOIMOTEKH KOMIIOHEHTOB, TAapaMETPhl KOMIIOHEHTOB, BUPTYaJIbHBICIPOBOIHUKH,
3NIEMEHTBI, CTAPTOBBIC HAOOPBL.

4. Keiic «Cerohop»

Cxema cBetoopa s CHHXPOHM3UPOBAHHO! PETYIMPOBKU aBTOMOOMIBHOTO U MELIEX0/-HOTO Mepexo/ia.
AnropuT™MoM paboThl YCTPOHCTB.

Ha60}ﬁlTOpHa$I pabora Ne 1. [Tepeeie maru B Tinkercad Jlado aTOR{Haﬂ pabota
Ne 2. Hamucanue mporpamMMbl s ArdumoJIaGJ?(paTo Hast padora Ne 3.
Muratomuii ceroanon Jlaboparopras padora Ne 4. RGB-cBeromon
Ha60paTopHa5{}pa60Ta Ne 5. Knomka — matunk Haxkartus JlabopaTopHas
pabora Ne 6. Ympasnenne cepsonpuogomlaboparopras padora Ne 7.
Cserodop Ha Arduino



TOUKA !‘POCTA

3. KaﬂeHI[apHO-TeMaTH‘leCKOC NJIaHUPOBaHHUE.

e Tema Koxa-Bo Jarta
i N 9JacoB MIPOBEJICHU
s
1-2 3uakomctBo ¢ Arduino. 2
OCHOBHBIE KOMIUICKTYIOIIHE
3-4 OcHoBbl porpammupoBanust B Tinkercad mis Arduino 2
5-6 Co3manue nepBoit cxembl B TinkerCad 2
7-8 Muraroimii CBETOIM01 2
9-10 RGB-cBeroanon 2
11- Kuomka — garynkHakaThs 2
12
13- YnpasieHue cepBOIPHUBOIOM 2
14
15- Keiic «CBetopop» 4
18
19- | Cencopsl. latunku ApaynHO 3
21
22- | KHOmKa — JaTyuK HaKaTus 2
24
25- | YopasieHue ABUTATEISIMH. 2
26
27- | Yopasnenue Apnyuno uepes USB. 2
28
29- 4
39 PaGoTa HaJ TBOPYECKHM MTPOEKTOM.
33- 2
34 3aKmoYnTebHAs KOHPEPEHITHSI




TOUKA !'POCTA

OPTAHU3AIIMOHHO-NIEJAT'OI'MYECKHUE YCJIOBUS PEAJIMBALIUN
IMPOI'PAMMBbI
MarepuajbHO-TeXHHYeCKHe ycaoBus peaauzanuu Ilporpammel.
ITomemenus Llenrpa «Touka pocray
NHTEepakTUBHBIN KOMILIEKC.
1. TepcoHanbHEI KOMIIBIOTED YIUTETHCKHUA.
2. Yuennueckue I1K, HOyTOyKH.
3. Ipunrep.
4. Kommuext 060pyn0BaHus 11 HOAKI0ueHus K HTEpHETY.
5. Po6ororexunueckue nadopsr Arduino UNO.

IporpaMmmHoe o0ecneyeHue IJisi OPraHU3AMUM 3AHITHIA:
Cpena nporpamMmmupoBanust Arduino.

Jluteparypa:

[IpumepHBbIe MporpaMMbl Ha4yaIbHOTO 00pa30BaHUsL.

[IpoexTsl mpuMepHBIX (0a3UCHBIX) YUEOHBIX MPOTPAMM I10 MPEAMETAM Ha4aJIbHOM IIKOJIBI.

T. B. be3z6oponosa «Ilepssie maru B reometpun», - M.:«IIpocsemenue», 2009.

C. . Bonkosa «Konctpyuposanuey, - M: «IIpocsemenney, 2009 .

Meromuueckoe mocodue nporpaMmepoBanue Ha Arduino.

UnrtepaxtuHOE 3ananue «ba3oBsie kommoneHTs Arduinoy https://learningapps.org/watch?v=psmvqy3vn21
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