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IHocHuTeabLHAA 3aNIUCKA

Pabouass mporpamma mno Kypcy BHEYpOUHOM JesiTenbHOCTH «PoOoTOTeXHHKa) Ha
Arduino s obyuarommxcsi 7T Kj1accoB pa3paboTaHa B COOTBETCTBUM:

— ¢ 3akoHoM Poccuiickoit ®enepanuu «O06 o6pa3zoBanun B Poccuiickoit
Oenepanum» oT 29.12.2012r. Ne273-D3;

— COOTBETCTBYET TpeOOBaHUIM denepaabHOTO roCcy1apCTBEHHOTO
0o0pa3oBaTeNLHOTO CTaHAAPT OCHOBHOTO obOmero oOpazoBaHusi (TIpHKa3
MunuctepctBa oopazoBanus u Hayku PO ot 17.12.2010 rona Ne 1897);

— TpeboBanusaM [IpumepHOil mporpaMmbl OCHOBHOTO 00IEro oOpa3oBaHMs IO
uHpopmatuke, (mporokon DeaepanbHOro y4eOHO-METOAMYECKOTO0 OOBEIUHEHUS
o OO0 ot 08.04.2015 r., Nel/15)

— ¢ TpeOOBaHMSIMU K pE3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTesbHOMN
nporpaMMbl OCHOBHOTO obmiero oOpazoanus (OOII OOO MBOY IIP «COLI
No2y, mpuka3z Ne245-m ot 24.08.2021r.) ¢ yueroM mporpamm, BKIIOYEHHBIX B €€
CTpYKTYpy, [lonoxenust o paboueil mporpamme 1no y4yeOHOMY MpeaMery (Kypcy)
neaarora (mpuka3 Ne245-m ot 24.08.2021r.); ®eaepanbHOro nepeyHsi y4eOHUKOB,
PEKOMEH/IOBAaHHBIX K HCHOJb30BaHui0 B 2024/25 yuyebnom rony I[lpuxas
MunuctepctBa npocsemienus PO ot 23 nexadbps 2020 r. N 766: yuebHoro riana
mkoJiel Ha 2022-2023 y4eOHbli roj.

B cootBerctBuu ¢ tpedoBanusmMu OPI'OC ocHOBHOTO 001IeT0 00pa30oBaHUs
oOydaroluiicss JOJDKEH BIAJeTh YHHUBEPCAJIbHBIMU YYEOHBIMH JCHCTBHUSIMH,
CIIOCOOHOCTBIO WX HCIOJb30BATh B Y4E€OHOM, MO3HABAaTEIbHOM M COLUAIBHOU
MpPaKTHUKE, YMETh CaMOCTOATEIbHO IUIAHUPOBATh M OCYLIECTBIATH Yy4eOHYIO
JESITENIbHOCTh, CO3/1aBaTh, IPUMEHITh M IPEOOpPa30BbIBATh 3HAKM U CUMBOJIBI,
ucnonb3oBats UKT.

TexHonoruu oOpa3zoBaTebHON POOOTOTEXHUKHU CIOCOOCTBYIOT
3¢(HEeKTUBHOMY OBJAJCHUIO OOYYaIOIIMMHUCSA YHUBEPCAIbHBIMU  YUEOHBIMU
JOCHCTBUAMH, TaK KaK OOBEIUHSIOT pa3Hble CIIOCOOBI ACSITENbHOCTU NPU PELICHUH
koHkpeTtHOoW 3amaun. Kypc «lIporpammupoBanne Ha mmiatdhopme Arduinoy
nperHa3HayeH JJIsl TOT0, YTOOBI yyalirecs UMENH IPeICTaBICHUS O MUPE TEXHUKH,
YCTPOMCTBE KOHCTPYKLMI, MEXaHU3MOB U MAIlIMH, UX MECTE B OKPYKaIOLIEM MUDE.
Peanuzanuss JaHHOrO KpyKKa IO3BOJSIET CTUMYJIMpPOBAaThb HMHTEpPEC U
JT10003HATEIHLHOCTD, PA3BUBATH CIIOCOOHOCTH K PEIICHUIO TTPOOJIEMHBIX CUTYaIIHi
YMEHUIO UCCJENOBaTh Npo0JieMy, aHaJIU3UPOBaTh HMEIOIIHECS PECYPCHI,
BBIIBUTATh WJCU, IUIAHUPOBATh PEIICHUS W pEaM30BbIBATh HX, PACIIUPUTH
TEXHUYECKUH M MaTeMaTUYECKUM CJoBapu y4deHuka. Kpome 3Toro, momoraer
Pa3BUTHI0O KOMMYHHMKATHBHBIX HABBHIKOB Y4YallUXCsl 3a CYET AaKTUBHOTO
B3aMMOJICHCTBUSA JETEN B XOJ€ IPYNIIOBOM IPOEKTHOM AEATEIBHOCTH.

3ansaTus npoBoadrcs 1 pa3 B HEEN0, pacCCUUTaHHbIE HA BECh YUEOHBIH Tof,
34 Henenu.

PoboToTexHuka — mnpuKIagHas HayKa, 3aHUMaroulascs pa3paboTKOiM
aBTOMATU3MPOBAHHBIX TEXHUUECKUX cucTeM. PoboToTexHuka omnupaercs Ha
ANIEKTPOHUKY, MEXaHUKy M MporpamMmupoBaHue. /[[ns oOydeHus yuwammxcs,
CKJIOHHBIX K €CTECTBEHHBIM HayKaM, TEXHUKE WM MPUKIAIHBIM HCCIEIOBAHUIM,
Ba)KHO BOBJICYUb UX B TaKyI0 Y4€OHO-II03HABATEIbHYIO JEATEIbHOCTD U Pa3BUTh UX



CIIOCOOHOCTH B JIalIbHEUIIIEM.

B ornuuune or LEGO po6GoToB, KOTOpble coOHparoTcs U3 OJIOKOB,
[IporpammupoBanue Ha miat@opme Arduino OTKpBIBAET OOJIBIIIE BO3MOXKHOCTEM,
IJie MOKHO HCIIOJIb30BATh MPAKTHUECKH BCE UTO €CTh MO PYKAMH.

Ha coBpemenHom »stane B ycioBusix BBeaeHuss @OI'OC Bo3Hukaer
HEOOXOJIMMOCTh B OpraHHU3allid YpPOYHOM U BHEYPOUHOM JI€ATEIbHOCTH,
HalpaBJIeHHOW Ha  YJIOBJIETBOpPEHHE TNOTpeOHOCTEe  pedeHKa, KOTOphIe
CIIOCOOCTBYIOT peau3allid OCHOBHBIX 3a7lad HAyYHO-TEXHHUYECKOTO Mporpecca.
Henbto ucnonb3zoBanus «IIporpammupoBanue Ha miargopme Arduinoy» siBaseTCs
OBJIaJICHNE HABBHIKAMH TEXHUYECKOTO KOHCTPYHMPOBAHMS, 3HAKOMCTBO C
AIIEMEHTaMU PaJNO0-KOHCTPYUPOBAHMUS, Pa3BUTHE MEJIKOW MOTOPUKH, H3yUEHHE

MOHSATUM KOHCTPYKIIMM W  OCHOBHBIX CBOMCTB (KECTKOCTH, MPOYHOCTH,
YCTOWYMBOCTH ), HABBIK B3aUMOICUCTBUS B rpyIe. Jletu paboTaroT ¢ MUKPOCXEMOM
Arduino UNO, Arduino NANO, L293D, u Habopamu natuynkoB. C X MOMOIIBIO
IIKOJIBHUK MOXKET 3alpOrpaMMHUPOBATh POOOTA - YMHYIO MAIIIMHKY Ha BHITIOJIHECHHUE
onpeeIeHHBIX QYHKITUH.

[Ipumenenue poOOTOCTPOCHHUS B IIIKOJIE, TTO3BOJISIET CYIIECTBEHHO MOBBICUTH
MOTHBALIMIO YYAIIUXCSI, OPTAHU30BaTh UX TBOPUYECKYIO U HUCCIEAOBATEIBCKYIO
paboTy. A TakKe MO3BOJIIET IIKOJIbLHUKAM B (hOpMe MO3HABATEIbHON UTPHI Y3HATH
MHOTHE BaKHbIC UJIEU U Pa3BUBATh HEOOXOUMBIE B aJbHEUIIICH )KMU3HU HABBIKU.

Ieau u 3axpaun

Iesb: o6pazoBanue aeTei B chepe MHHOBAIMOHHBIX TEXHOJIOTUI Ha OCHOBE
KOHCTPYUPOBAHUS U MpOrpaMMUpOBaHus poooToB Arduino, copeiicTBre pa3BUTHIO
TEXHUYECKOTO TBOPYECTBA, pPAa3BUTHE WHHOBAIMOHHON  JIEATEIHHOCTH B
00pa30BaTeNbHBIX YUPEIKICHUIX.

3agaum:

1.  CrumynupoBaHMe€ MOTHMBAIMM YYalMXCAd K TIOJIYYEHHIO 3HAHUM,
noMoratb (pOpMHpPOBATH TBOPUECKYIO JTUUHOCTH PEOCHKA.

2.  Pa3Butme UHTEpeca K TEXHHUKE, KOHCTPYHPOBAHMUIO,
IIPOrPaMMHUPOBAHHIO, BBICOKMM TEXHOJIOTHUSIM.

3. Pa3BUTHIO KOHCTPYKTOPCKHUX, WHXXCHEPHBIX U BBIUMCIUTEIBHBIX
HaBBIKOB.

4. Pa3Butre MenKoU MOTOPHUKHU.

5.  ®opmupoBaHWE YMEHHUS JOCTATOYHO CAMOCTOSITENIBHO peaTh

TEXHUYECKHUE 33J1a4 B IPOLIECCE KOHCTPYUPOBAHUS MOJEIIEH.

JInuHOCTHBIC, MeTANIPeIMETHbIC U MPeMeTHbIe, Pe3yJIbTAThI 0CBOCHUS Kypca
BHEYPOUYHOI 1eATEJIbHOCTH:

JINYHOCTHBIMH pe3yJIbTaTaAMM HM3y4YCHUS SBIsIETCS (pOpMHpOBaHUE
CJIETYIOIINX YMEHU:

L CaMOCTOATCIIBHO MW TBOPYCCKHU PCAJIM30BbIBATH COOCTBCHHEIC



3aMBICIIBI.

o MOBBIIIEHUE CBOEr0 00pa30BaTEIHLHOTO YPOBHS U YPOBHS TOTOBHOCTH
K MPOJOJKEHHIO 00yueHus ¢ ucnonb3oBanueMm UKT.

o HABBIKU B3aMMO - U CAMOOIICHKH, HaBBIKU pedIiekcuu;

o c(hOpMHPOBAHHOCTH MIPEACTABICHUN O MUPE TTPOodecCcHii, CBI3aHHBIX C
POOOTOTEXHUKOM, U TpeOOBAHMSIX, MPEABABIIEMBIX Pa3IMYHBIMU
BOCTpeOOBaHHBIMU MPO(dECCUs MU, TAKUMH KaK HH)KEHEp-MEXaHUK, KOHCTPYKTOD,
apXUTEKTOP, MPOTPAMMHUCT, UHKEHEP-KOHCTPYKTOP MO POOOTOTEXHHUKE;

MeranpeaMeTHbIMH  pe3yJabTaTaMHM H3yYeHUs SBISETCS  (OPMHUPOBaHUE
CIEAYIOIIMX YHUBEPCATbHBIX YueOHbIX nerictruit (YVY I):

ITo3naBareabHbie YY/I:

o OPUEHTHPOBATHCS B CBOEH CHUCTEME 3HAHUU: OTJIWYaTh HOBOE OT
y>K€ U3BECTHOTO.
o nepepadaThiBaTh MOJYYCHHYIO HMH(POpPMALIMIO: JIeJlaTh BHIBOABI B

pe3ynbTaTe COBMECTHOM paboThl BCEro Kjacca, CpPaBHUBATh M TPYNIIUPOBATH
MPEAMETHI U X 00pas3bl;

o YMEHHE YCTaHABJIMBATh B3aUMOCBS3b 3HAHWI MO Pa3HbIM YYEOHBIM
npeaMmeraMm (MaTteMartuke, (U3UKe, NPUPOAOBENCHUS, OMOJOTUM, aHATOMHH,
uH(pOpMaTHKE, TEXHOJIOTUU U Jp.) IS pelIeHUs] TPUKIAAHbIX YYEeOHBIX 3a/1ay 10
PobGoroTexHuke.

PeryasituBnabie YY/I:

° yMETh pab0TaTh MO NMPEITIOKCHHBIM HHCTPYKITHSIM.

° YMEHUE U3J1araThb MBICJIH B YETKOM JIOTUYECKOM
MOCJIEIOBATEILHOCTH, OTCTAMBATH CBOIO TOUKY 3PEHUS, AHATU3UPOBATH CUTYaIlUIO
U CaMOCTOATEJILHO HAXOJIWTh OTBETHl Ha BOMPOCHl MYTEM JIOTHYECKUX
pACCYXICHUM.

° omnpeneniarh U (HOpMyIMPOBATh IIe]b JCSITEIHPHOCTH Ha 3aHATHUH C
MTOMOILBIO YUUTETIS,

KommynukatuBnbie YY1

o yMETh paboTarh B Mape M B KOJUICKTHBE; YMETh pPacCKa3biBaTh O
IOCTPOMKE.

e yMmeTh paboTaTh HajJ MPOEKTOM B KOMaHJE, 3P(HEKTUBHO paclpeeiaTh
o0si3anHOCTH. [IpenmeTHBIe 00pa3oBaTenbHbIE PE3YIbTATHI:

® OnpcACIATh, pa3/IMdaTb U Ha3bIBATh ACTAJINM KOHCTPYKTOpPA,

® CIIOCOOHOCTh PpEAIM30BBIBATH MOJEIM CPEICTBAMU  BBIYMCIUTEILHOMN
TEXHUKHU;

® KOHCTPYMpOBAThH MO YCIOBHUSM, 33JJaHHBIM B3pOCIBIM, 1O 00pasily, Mo
4EepTEXKY, 110 3aJaHHOI CXEME U CAMOCTOSITENIBHO CTPOUTH CXEMY.

® RBJIaJICHUE OCHOBAMH Pa3pa0dOTKH aJTOPUTMOB U COCTABJICHUS MPOTPaAMM
YIpaBJICHUS pOOOTOM;

® yMEHUE MPOBOANTH HACTPOUKY U OTJIAJIKy KOHCTPYKLIMHM PoOOTa.



Coneprkanne Kypca BHEYPOUYHOI 1esITeIbHOCTH

1 gac B Hexemro. 34 yaca

Ne Ha3BaHue TeMbl KoanuyecTBO Yacos ®opma Buabl yueOHO 1eATEILHOCTH
Bcero | Teopus | IIpaktuka OpraHu3anuu

1 | Beenenue. [IpaBumna paboTsl 1 1 becena [IpaBuna nmoBeneHus Mpu paboTe ¢ MUKPOCXEMaMH.

2 | OCHOBBI PaANOAIEKTPOHUKHU 1 1 Jlexuust [ToHsITHE 2JIEKTPUUYECKUI TOK, HANIPSHKEHUE, CUla TOKA,
3aK0oH OMa, 3HaKOMCTBO C MYJIbTUMETPOM.

3 | Cxema. YciioBHO — rpaduueckoe 1 1 Jexuus 3HaKOMCTBO C PaUO3IEMEHTaMH, U300paKEHUIMH Ha

U300paxeHue cXeme.
4 | IlpuHIMTIUATBHAS JICKTPUIECKas 2 1 1 [IpakTrueckas CocrapneHnre MPUHIUITAATBLHOMN JIEKTPUUECKOU CXEMBI,
cxema MOHTQXX U OTJIaJIKA.
Co6opka mpocThix cxem (barapes, 1, 2 morpeOuTens)

5 | DnekTponpuBoasl. PenykTopbl 2 1 1 [IpakTnueckas N3ydenune penyKTopoB U 3JIEKTPOJIBUTATENEH, C
KOTOpBIMH OYyJeT nanbHeimas padora. [logkmoueHne K
HCTOYHUKY TOKa

6 | Henporpammupyemsbie poOOTHI 2 1 1 [IpakTnueckas N3yuenue mukpocxem L.293D, monTaxubix miat, UK-
naTyukoB. POOOTHI Ha TpaH3UCTOpax.

7 | MUKpOKOHTpOJLIIEP 1 1 Jlexuust 3HaAKOMCTBO C MHKPOKOHTposuiepom Arduino.
Atmega3?2.

8 | Nurepdetic padotsl ¢ Arduino 2 1 1 [IpakTnueckas Cpena pa3pabotku Arduino. PaGorta co cBeTonmoamu
U KHOIIKAMH.

9 | CepBonpuBoj 2 1 1 IIpakTrueckas N3yuenue cepsonpusona. Iloakmroyenue u
IPOrpaMMHUPOBAHUE.

10 | aTunku paccTOsIHUS 3 1 2 IIpakTrueckas CepBoaBUraTeny, yabTpa3ByKOBbIE TaTUHKH,
uH(ppaKpacHble JaTYUKH. 3HAKOMCTBO C JaTYNKaMH
u3MepeHus pacctosgHus. CoeAMHEHNE JaTUNKOB
PacCTOSIHUSA U CEPBOMPHUBOJIOB, TOBOPOT B
OTIPEICNIEHHYIO CTOPOHY.

11 | JaTyuku 1 Moxynnu 2 1 1 [TpakTrueckas [Toaxmouenne Wi-Fi u Bluetooth momyneii.




12 | dpatiBep nBurarens 2 1 1 IIpakTrueckas HpaiiBeps! asuratens Ha 6aze L293D, [loakmouenue
JpaiiBepOB K JIBUTaTEIIO.

Ne Ha3Banue Tembl KoandecTBo 4acoB dopma Buabl yueoHO 1eATEILHOCTH

Bcero | Teopus | IIpaktuka OpPraHM3auuu

13 | JIuneiinast mporpamMma 2 1 1 UccnenoBarensckas | COOpka mpoCTOi MOJIENH HA paaUOyIIPaBICHUH.
JIBukeHue BIiepei-Ha3al, BIPaBoO-BIIEBO.

14 | Pa3zBerBisAoImascs nporpamma 3 1 2 HccnenoBatensckas | COopka Mosienu ¢ HHPPAKpaCHBIMHU JaTYUKaAMH,
JBUKYIIEICS 110 JIMHUU.

15 | PoGoT, mpoxXoasmiuii TaOUPHHTHI 4 2 2 UccnenoBarenbckas | COopka Moaenu ¢ UHPpaKpaCHBIMU JaTIYMKAMHU, C
BO3MO>KHOCTBIO TIOMCKA BBIXO[a U3 TaOUPUHTA.

16 | YmHBIH pobOT 2 1 1 UccnenoBatenbckas | CO0pka MOJIEIH C CEPBONIPUBOJAOM U YIBTPA3BYKOBBIM
JTAIIbHOMEPOM, 00bE3KAIOIINUM IPETATCTBUS

17 | JlemoHCcTpanus Moiesnen 2 2 [IpezenTanms TectupoBanue, 1EMOHCTpAIIUSL.

Uroro: | 34 17 17




KAJTEHJIAPHO - TEMATHYECKOE INTAHUPOBAHUE
1 gac B Henemro 34 Jaca

Ne Ha3Banue Tembl KoimnuecTBo yacos
Teopust IIpakTuka

1 Brenenue. [IpaBuma paboTsl 1

2 OCHOBBI paMOAIEKTPOHUKU 1

3 Cxema. YcinoBHO — rpaduyeckoe 1

N3o6pakeHue.

4 [TpuHIMIIMaTEHAS STIEKTPHYECKAs CXeMa 1

5 [IpuHIIMTIHANTBHAS SJIEKTPUYECKAs CXEM 1
6 OneKTponpuBoIbl. PeaykTopbl 1

7 DJIEKTpONPUBObI. PenyKkTopbl 1
8 HenporpamMmmupyemsie poOOTHI 1

9 Hemnporpammupyembie poOOTHI 1
10 | MukpokoHTpoILIED 1

11 | UuTepdetic pabotsl ¢ Arduino 1

12 | UuTepdetic pabotsl ¢ Arduino 1
13 | CepBomnpuson 1

14 | CepBonpuBoj 1
15 | JlaTuuku paccToAHUS 1

16 | JlaTunku paccTOAHUS 1
17 | JaTuuku paccTosHus 1
18 JlaTyuku 1 MOYIU 1

19 JlaTuuku u Mmoxynu 1
20 | HpaiiBep nBuratens 1

21 | [paiiBep nBuraresns 1
22 | JIunelinas nporpamMmma 1

23 | JIunelinas nporpamMmma 1
24 | Pa3BeTBastoLIascs nporpaMmma 1

25 | Pa3BerBistomasics mporpaMma 1
26 | PazBerBistomasics mporpamMma 1
27 | Pobot, mpoxoasiuii TaOUPUHTHI 1

28 | PoOot, mpoxoasimuii TaOUPHHTEI 1

29 | PoGot, mpoxoasiuii TaOUPUHTHI 1
30 | PoGot, mpoxomsiiuii TaOUPUHTHI 1
31 | YMHbIA poboT 1

32 | YMHBIH poOOT 1
33 JleMoHcTpanus Mmojaenein 1
34 JleMoHcTpanus Mmojaenein 1

Hroro: 17 17




OLIEHKA PE3VYJIbTATOB

Ornenka kagecTBa 00pa30BaHUS MPOUCXOIUT MO OE30IIEHOYHOM cCUCTEME.
Obyuaromuecs, moceTuBIIne He MeHee 75% Kypca, B KOHIIE y4eOHOro Tojia MoIy4aroT 3a4eT
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