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HHOACHUTEJIBbHAA 3AIIMCKA

Jlannass mporpaMma Kpy>KKa TEXHHYECKOW HANpaBlICHHOCTH, TaK Kak B Halle Bpems
pPOOOTOTEXHUKM M KOMIIBIOTEpH3alui, peOeHKa HEeoOXOAMMO YYMTh pelllaTh 3a/laud C I[OMOUIBIO
aBTOMAaroB, KOTOPHIE OH CaM MOXKET CIIPOEKTHPOBaTh, 3aIIMIIATh CBOE PEIEHHUE U BOILIOTUTH €ro B
peabHOM MOJIeNH, T.€. HEMOCPEACTBEHHO CKOHCTPYUPOBATh U 3allpOrPaMMUPOBATh.

[IporpamMmma pa3paboTaHa Ha OCHOBE JOTOJHHUTEIHHOW 00Ie00pa30BaTEIBEHON MPOrPaMMBI
«Onexrponuka u Arduinoy, pa3paboTaHHO# MMeAaroroM JOMOJHUTEIHLHOr0 00pa3oBaHuss MakCHMOBBIM
A.B. MBYJ1O «llenTp aetckoro (FOHOIIECKOT0) TEXHUYECKOro TBOopuecTBay I. Caparryii.

HopmartuBHo-npaBoBasi 6a3a:
1.®enepanbublit 3akoH PO «O6 ob6pazoBanuu B PO» ot 29.12.2012r. No273;

2 .KOHI_IGHI_II/ISI pa3BUTHUA JOINIOJIHUTCIBHOI'O O6p830BaHI/IH (yTBepncheHa PaCHOpiDKeHI/IeM

[TpaButenscTBa PD ot 4 centsiops 2014r. Nel726-p) u 1uiaH MEpONpHITHN 1O €€ peaju3aliy Ha
2015-2020rr.;

3.IIpukaz Munucrepcta npocsemenus PO ot 9 nosops 2018r. Nel96 «O6 yTBepxaeHUsS MOpSAKa
OpraHM3allil W  OCYIIECTBICHUS OOpa30BAaTEIbHOM  JAEATEIBHOCTH IO  JOMOJHUTEIHHBIM
0011e00pa30BaTeIbHBIM TPOTPAMMAM;

4.1leneBas MOZENb PAa3BUTHS PETMOHAIBHON CUCTEMBI IOMOJIHUTENbHOrO oOpa3oBanus aerer (IIpuxa3z
MunuctepcrBa npocserieHust oT 3 ceHTsI0psa 2019r. Ne467);

5. IlocranoBnenue ['maBHOrO rocynapctBeHHoro canurapHoro Bpaya P® ot 28.09.2020r. Ne28 «O6
yrBepxxaennn CanlluH 2.4.3648-20 «CanutapHO-3IHIEMHOIOTHYECKHEe TPEOOBAHUS K OPTaHU3AIHSIM
BOCIHUTAHUS U O0yYEHUs, OTJbIXA U 03JJOPOBIICHUS AETEH U MOJIOIEKI

AKTYaJIbHOCTh Pa3BUTHUS 3TOW TEMbI 3aKJIIOYAETCA B TOM, UYTO B HACTOALIMKA MOMEHT B Poccum
pPa3BUBAIOTCSI HAHOTEXHOJIOTUM, 3JIEKTPOHMKA, MEXaHMKa W mporpammupoBanue. T.e. co3peBaer
OnmaronmaTHasi O4Ba 71l Pa3BUTHUS KOMITBIOTEPHBIX TEXHOJOTUN U POOOTOTEXHUKH. YCIEXU CTPaHbI B
XXI Beke OyayT ompenensTh HEe MPUPOIHBIE PECYpPChl, & YPOBEHb MHTEUIEKTYaJIbHOTO MOTEHIMAA,
KOTOPBI  ONPENEISAETCSs YPOBHEM CaMbIX II€PEIOBbIX HA CETOAHSIIHMN JI€Hb TEXHOJIOTHH.
YHUKaNBbHOCTh 00pa30BaTEIbHON POOOTOTEXHUKH 3aKJTIOYAaeTCI B BO3MOXXHOCTH OOBEIMHUTH
KOHCTPYUPOBAaHHE M MPOTrPaMMUPOBAHHE B OIHOM Kypce€, YTO CHOCOOCTBYET WHTEIPUPOBAHUIO
N3YyUCHUA I/IH(i)OpMaTI/IKI/I, Mar€éMaTuKu, (1)I/ISI/IKI/I, YCPUCHUA, CCTCCTBCHHBIX HAYK C PAa3BUTHUEM
WHXEHEPHOTO MBIIUIECHUS, Yepe3 TEXHUYECKOE TBOPUYECTBO. T€XHUUYECKOE TBOPUYECTBO — MOILHBIN
MHCTPYMEHT CUHTE€3a 3HAHMM, 3aKJIa/IbIBAIOIINNA MPOYHbIE OCHOBBI CHUCTEMHOTO MBINIIEHUSA. Takum
00pa3oM, UHXEHEPHOE TBOPYECTBO U JIADOPATOPHBIE MCCIEIOBAHUS — MHOTOTPAaHHAs JeSTeIbHOCTD,
KOTOpasi JOJKHA CTaTh COCTABHOW YacThIO MOBCEAHEBHON KU3HU KaXKIOTO 00yUaroIerocs.

HoBu3zna nporpamMmmsl:

B coBpemeHHBIX TpeOOBaHUAX K 00y4EHHUIO, BOCIIUTAHUIO U MOITOTOBKE JETEH K TPYyAy BaKHOE
MECTO OTBeJIEHO (POPMUPOBAHMIO AKTUBHBIX, TBOPYECKUX CTOPOH JIMYHOCTU. [IprmMenenune
POOOTOTEXHHKHU Ha 6a3e MUKpOIporieccopoB Arduino, pasmuYHbIX 3JCKTPOHHBIX KOMIIOHCHTOB
(TaTYMKOB M MOMYJIEH paciMpeHus) B yaeOHOM Mporiecce (opMUPYyET HHKEHEPHBIHN MOAX0I K



PCICHUTIO 3a1a4, 1aCT BO3MOXKHOCTb PAa3BUTUA TBOPYCCKOT'O MBINIJICHUA Y neTeﬁ, IIPHUBJICKACT
IIKOJIBHUKOB K UCCIICAOBAHUAM B MCKIIPECAMCTHBIX 00IacTaX.

OTIMYNTETHHOH 0COOEHHOCTBIO IAHHOI ITPOrPaMMBI SIBIISICTCSI:

e (opmHpOBaHKE MHIKCHEPHOTO TOAXO0/[a K PEHICHHUIO MPAKTHUECKHUX 3a/1a4 110 H3TOTOBIICHHUS
POOOTH3UPOBAHHBIX CUCTEM C HcIoib3oBanueM muiatel Arduino UNO;

® pa3BUTHE KOMIIETCHTHOCTH B MUKPOJJICKTPOHUKE, CXEMOTEXHHKE, SJICKTPOTCXHHKE;

® U3yYeHHE OCHOB IIPOrpaMMHUpOBaHuE Ha s3bike C++.

Azpecat mporpaMMmbl: mporpamma «DiaekTpoHuka u Arduin0o» paccurtaHa Ha 2 roga ooy4eHust u
YIIOBJICTBOPSIET TEXHUYECKUM IOTPEOHOCTSIM JIETe M MOJIPOCTKOB B Bo3pacte oT 10 mo 16 met B
obmacti poboTOoTeXHUKH. OOOCHOBAaHHOCTH MPOJOJIKUTEIBHOCTH MPOTPAMMBbI, SBISETCS TO, YTO B
CBsI3M ¢ Bo3pacToM obydarormmxcs (¢ 10 net) Ha mepBoM roxy oOydeHUs JAr0TCs 0a30BbIC 3HAHUS TI0
JIEKTPOTEXHUKE U MPOrpaMMHpOBaHHi0. Ha BTOpoM oy oOydeHHe 00ydaromuecs MorpyKarTcs B
0oJiee CI0)KHOE KOHCTPYHPOBAHUE «YMHBIX» YCTPONCTB M 3aHUMAIOTCSI IPOCKTHOMN JESITEILHOCTHIO.

Yuyammecs mnepBoro roga odyuenuss — 310 getu 10 - 14 njer, nposBisiolMe HHTEPEC K
TEXHUYECKOMY TBOPYECTBY M poOOTOTexXHHKE. [I0 OKOHYaHWM TEepBOro rojaa OoOydeHHs, ydaliuecs
OyAyT 3HaTh MOHATHE 3JIEKTPUYECKas 1LI€llb, OCHOBHBIC 3aKOHBI AJIEKTPUYECTBA, IPUHLUI PabOThl U
Ha3HAUYEHHUE SJIEKTPUUYECKHX 3JEMEHTOB M JAaTYMKOB, OCHOBBI IPOrpaMMHpPOBaHUS Ha s3bike CH++.
VYuamuecs: OyyT yMeTb YUTaTh U COOMpATh MPUHLIMIINAIBHBIE CXEMbI, UCIOIb30BATh JIEKTPUUECKUE
AIIEMEHTBI ¥ JATYUKH, TIPOrPaMMHUPOBATh MUKPOKOHTpoJuiep Arduino Ha sizbike C++.

3ansTus 2-ro roaa o0y4eHHs HANpPaBIICHBI HA IPUOOPETEHHUE MPAKTHUECKIX HABBIKOB y neTeit 15-16
aer. Ilpomomkaercss wu3ydeHHe BO3MOXHOCTeH Tmiatrdopmbl Arduin0 ¢ miaramMu paciIMpeHHUs
(mmnpamu). Ilocne okoHuYaHMS BTOPOTO roja oOydeHus ydauggecss OyQyT yMETh HOJKIOYaTh U
UCIIOJIb30BaTh B IPOEKTHOM JI€ATENbHOCTH pa3M4HbIE IUIAThl, 3HAYUTENIBHO pPACHIMPSIONINE
BO3MOXHOCTH Arduino st co3aHusi aBTOMATH3UPOBAHHBIX YCTPOMCTB.

YcaoBusi peanu3anuy NPpOrpaMMal

[IporpamMma paccuntana Ha o0Oy4eHHME M BOCHUTaHHe JeTed u mnoapocTtkoB 10-16 iner.
Hanonnsemocts B rpynnax — 10 yenosek.

®opmbl opraHu3anuu 0o0pa3oBaTeJbHOIO Impouecca: TpynnoBble. Buael 3anatuit
OTIpeNIeNAI0TCS coiep kaHueM nmporpaMMbl. OCHOBHOW (opMoOii 00ydeHus SABISETCS CaMOCTOSITeNbHAsS
InpakTH4eckass paboTa, KOTOpas BBINOJHSETCA MajbIMU TpynrnaMd. B OCHOBHOM HCHOJNB3YIOTCS
JIEKLUH, MPAKTUYECKUE 3aHATUSA, MACTEP-KJIACChl M 3KCIEPUMEHTHI. B KauecTBE MTOTrOBBIX 3aHITHH
MPOBOASATCS 3alllUTa IPOEKTOB, OIIPOC, TECTUPOBAHUE.

B mporpamme ncnonp3yroTcs pa3iMuHbIE BHJbI NE€JArOTMUECKUX TEXHOJOTHM: TPYyNIIOBOTO
o0y4deHus, IpoOIeMHOr0 00yYEeHHs U TEXHOJIOTHSI IPOEKTHON AESITETbHOCTH.

Pexxum 3aHATHIA onpesiensieTcs roJoM 00y4YeHusI.

I'on o0yvennsi| KouamuecTBo yacoB B |KoimuecTBO 4acoB M 3aHATHIT IlepuoauyHOCTH
roj B HeJeJ10 3aHATHH
144 4.
1 4 2 pa3 B HEZIEIIO
2 144 4. 4 2 pa3a B HEJIeIt0

O0bem nmporpammbi: 288 4acos.



Heab nporpamMmel:
Hay4uTh KOHCTpYHpPOBaTh M IIPOrPaAMMHPOBATh YIIPABIIsIEMbIC JIEKTPOHHBIE YCTPOMCTBa Ha Oase
BBIYHCIIUTENILHOM 1u1aTdopmbl Arduino.

3ajauu nporpaMmabl.

Oo0yuarommue:
— JaTh MEepBOHAYAIbHBIC 3HAHUS O KOHCTPYKIIMU POOOTOTEXHUYECKUX YCTPOMCTB;
— Hay4uTb U IPOrPaMMHUPOBAHUS POOOTOTEXHUUECKHUX YCTPOUCTB;

— chopmupoBars  OOIIEHAyYyHBIE ¥  TEXHOJIOTMYECKHE HABBIKM  KOHCTPYHPOBAHUS U
IIPOEKTUPOBAHUS,

— O3HAKOMUTbH C IIpaBHUJIaMHU 0e30macHOM pa6OTBI C HHCTPYMCHTaMU.

BocnureiBaromue:
— ($opMHpOBATH TBOPUYECKOE OTHOIIICHHE K BHIMOIHAEMON paboTe;
— BOCIIUTBIBATh YMEHUE pabOTaTh B KOJUIEKTUBE, 3PPEKTUBHO paclpeaesaTh 00sS3aHHOCTH.

Pa3BuBalomue:
— pa3BI/IBaTI) TBOpquKYIO I/IHI/II_II/IaTI/IBy 1 CaMOCTOATCIBbHOCTD,
— pa3BI/IBaTI) HCI/IXO(bI/ISI/IOJIOFI/IIIGCKI/Ie KadyecCTBa 06yqafomnxcs[: IIaMATb, BHUMaHUC, CHOCO6HOCTI)
JIOTMYECKHU MBICJIUNTh, aHAJIM3UPOBATh, KOHIIEHTPUPOBATH BHUMAHKE Ha TJIaBHOM.
— Ppa3BUBATh YMEHMS H3J1araThb MbICIM B YETKOM JIOTMYECKOM IMOCIEI0BATEIbHOCTH, OTCTAUBATh
CBOHKO TO‘IKy 3pCHI/I$[, aHaHI/I3I/Ip0BaTI) CI/ITyaHI/IIO U CaMOCTOATCIIBHO HAXOOWTh OTBCTHI Ha
BOIIPOCHI ITyTEM JIOTHUECKUX PACCYKICHUM.

COJIEPKXAHUE NPOI'PAMMBI
YyeOHbIii IJIaH.

Ne HazBanue pa3nesa yueoHo-
®opma KOHTPOJIA
m\n TEeMAaTHYeCKOro IJIaHa
1. PannosneKTpoHuKa AHKeTHpoBaHMe U onpoc. CamocTosTenbHas
MpakTH4eckas pabora
1. Beenenune Monaymnb «3HaKOMCTBO ¢ AHKeTHpOBaHUE U orpoc. CamocTosATenbHAs
Arduinoy» npakTHYeckas padbora
2. MuHu-TpoeKTs ¢ Arduino. CamocTrosTeNnbHAsE  MpaKTHYECKast
pabota
3. JIEMEHTBl YMHOT'O OOBEKTA. TectupoBanue. CamocTosTenbHas
npakTHyeckas padora. 3amuTa NpoeKTa.
4. [TpoexkTHAs AESATETBHOCTb. 3amuTa npoekTa. 3a4yer

Y4yeOHO-TeMaTHUYeCKOE NJIAHUPOBAHHE

1 roa o0vueHus

Ne KoanuyecTBO 4acoB dopma aTTecTanuun
HasBanmue pasaeiia, TeMbl

n/n Bcero | Teopus | IlpakTuka /KkoHTpOJA/

Pa3pen 1. PaguosaexkTponuka 72 yaca



BBoaHoe 3ansaTHe

11 [IpaBumna Ge30macHOCTH Tpyaa 2 2 )
DNEKTpO- U PAAUOTEXHUYECKUE
1.2 |[MaTtepuaibl ITa¥ika 1 OCHOBEI 4 2 2
ANEKTPUYECKOTO MOHTaXKA
IlocTOosSIHHEIN U IEpEMEHHBIN
1.3 1 1ep 8 4 4
ANMEKTPUICCKUHN TOK
1.4 |[lonynpoBoaHHUKOBBIE IPUOOPEI 10
1.5 |OcHOBHEBIE CBEIEHUS O 6 4 2 AHKeTHPOBaHUE U
1.6 |Ycwiurenu U reHepaTopsl 8 4 4
OCHOBHBIE TTIOHATUSA 00
1.7 |u300peraTenscTBE U 2 1 1
palMoHaIN3aI i1
18 KoHkypc 1o ckopocTHOMY 4 5 5 CaMOCTOATENbHAS
" |MOHTaXY IpaKTUueckas pabora
19 [Tutanue pagro’IeKTPOHHBIX 6 5 4
"~ |YCTPOICTB OT CETH IEPEMEHHOTO
1.10 |DnemenTs! UbBDPOBOI TEXHUKHA 8 4 4
PacripocTpaHenre paguoBOIH
1.11 |Paguonpuemusie n 6 4 2
paIMoNepeIa0IINe VCTPONCTBA
' PanO3JICKTPOHUKE IpakTU4eckas pabora
Pemrenne 3anuMaTenbpHbBIX 3a0a4 110
1.13 A 2 1 1
DAAVODIIEKTPDOHUKE
114 HroroBoe 3aHsiTHE MO pazeny 2 1 1 CaMOCTOSITENbHAS
' npakThyeckas padbora
Pazgen 2. MoayJb «3nakomcTBo ¢ Arduino» 8 ywacos
2.1 (Mup nHpOPMAITMOHHBIX 0,5 0,5
2.2 |KoMIbroTepsl BOKPYT Hac. 0,5 0,5
2.3 |3naxomcTBO ¢ Arduino. 1 0.5 0.5
2.4 |DnexTpuuecTBO BOKDVI HAC. 1 0.5 0.5 AHKeTHDOBaHUE U
2.5 |DxcnepuMent 1. Masyok. 2 1 1
Hammcanue xoma nmporpaMMBbl JUIst
2.6 Jla iporp a 1 0,5 0,5
IKCIIEPUMEHTa «MastdoK».
57 BrInonHeHe cCaMOCTOSTEIBLHOTO 1 05 05 CaMOCTOATENbHAS
" |3amaHus 110 TeMe «MastuoK» ' ' npakTHUeckas padbora
Pasnen 3. Munu-npoektsl ¢ Arduino 64 yaca
DKcnepuMeHT 2. Mas4ok ¢
3.1 PHMEHT 1 05 05
HapacTaromel SPKOCTHIO.
Hamucanue xojia mporpamMMBI JIs
3.2 |9kcrepumenTa «Masdok ¢ 1 0,5 0,5
HapacTarole SpKOCTLIOY.
BrInosnHeHe caMOCTOSTEIBLHOTO
3.3 [3amanus mo teme «MasdoK ¢ 2 0,5 15

HapaCTa}omeﬁ SAPKOCTBIO»




3.4

DKcrepuMeHT 3. AHAJIOTOBBIN U
nudpoBoii Berxo Ha Arduino.

0,5

0,5

3.5

Hamnvcanue Koja mporpaMmel JIjIs
SKCIEPUMEHTA « AHAJIOTOBBIN U
b poBoi BeIxoa Ha Arduinoy.

0,5

0,5

3.6

BrImosiHenue caMoCTOSITEILHOTO
3aJaHus 110 TEME «AHAJIOTOBELIA U
nudpoBoii BEIxo Ha Arduinoy

0,5

1,5

3.7

OxcnepumenT 4. [loakmouenue
RGB cBeronnona x Arduino.

0,5

0,5

3.8

Hanwucanue koja nporpamMmmbl JIjIst
skcnepumenta «Iloakmouenue
RGB cBeroamoma x Arduinoy.

0,5

0,5

3.9

BrInosHEHNE CAMOCTOSTEIILHOTO
3amanus 1o teme «[loakmoyenne
RGB ceroanoma x Arduinoy

0,5

1,5

3.10

Yrenue u cOOpKa DIIEKTPHUECCKHX
cxem Ha Arduino.

0,5

1,5

CaMOCTOATENbHASA
mpaKThuyeckas padbora

3.11

OkcnepumeHT 5. CBETUIIBHUK €
VIIPABJSIEMOM SIDKOCTBIO.

0,5

0,5

3.12

Hanucanue xonga IporpamMmsl IJis
OKCIICPUMCHTA «CBeTHIILHHK C
YIPaBISIEMOU IPKOCTHIOY.

0,5

0,5

3.13

BrinoiHeHne caMOCTOITEIILHOTO
3aganusd 1Mo TeMe «CBETHIBHUK C
VIIPABIIEMOU IPKOCTHIO»

0,5

1,5

CaMOCTOsITeNIbHAs
MpakTU4eckas pabora

3.14

OxcnepumenT 6. [Toakmouenue
nmararka Bojbl kK Arduino.

0,5

0,5

3.15

Hanmcanue Koia nporpaMMBbl JUist
skcnepuMenTa «IloakmoueHue
maTyrKa BoabI kK Arduinoy.

0,5

0,5

3.16

BrIosIHEHHE CaMOCTOATEILHOTO
3amanus 1o teme «[loakmoyenne
maTyvka Boabel kK Arduinoy

0,5

1,5

CaMOCTOATCIIbHaA
IMPpAKTUYCCKaA pa60Ta

3.17

OxkcriepuMmeHT 7. TepMeEHBOKC

0.5

0.5

3.18

Hamucanue xona nporpamMmabl JJist
JKCcIepuMeHTa « TepMEHBOKCY.

0,5

0,5

3.19

BrinonHeHne caMOCTOSITEILHOTO
3aaHus 110 TEME ((TepMeHBOKC»

0,5

1,5

CaMOCTOSITEIbHAA
mpakTuueckas pabora

3.20

OxkcnepumeHT 8. HouHoit
CBETUJIbHUK.

0,5

0,5

3.21

Hanucanne koga mporpaMmsl s
skcnepuMenTa «HouHoi
CBETHJIBHUKY.

0,5

0,5

3.22

BrimosHeHne caMOCTOATEILHOTO
3aganud mo reMe «HouHoi
CBETHJILHUKY

0,5

1,5

CaMOCTOSATENIbHAS
npakTuyeckas padbora

3.23

OxcnepumenT 9. [loakmouenue
TaKTOBOM KHOMKHK K Arduino.

0,5

0,5




Hanwcanue koja mporpamMmel JIjIst
3.24 |skcnepumenta «IloaximoueHne 1 0,5 0,5
TAKTOBOM KHOIKHU K Arduinoy.
BrItosHEHNE CAMOCTOATEIBHOTO CAMOCTOSTEIIEHAS
3.25 |3amanus no teme «lloakiroueHue 2 0,5 15
. . npakThyeckas padbora
TAaKTOBOM KHOMKHU K Arduinoy»
OkcnepumMerT 10. IToakmrouenue
3.26 p O/ 1 0,5 0,5
Tpa"3ucropa k Arduino.
Hanwucanue koja nporpamMmbl JIjIst
3.27 |pkcnepumenta «IlogkiroueHue 1 0,5 0,5
Tpansucropa k Arduinoy.
BrIIIOJIHEHHE CAMOCTOATEIBLHOTO CAMOCTOSTEIIEHAS
3.28 |3amanus mo teme «[logkmroueHne 2 0,5 15
) npakTHyeckas padbora
Tpan3ucropa xk Arduinoy»
3.29 |Dxcmepumenr 11. ITyiascap. 1 0.5 0.5
Hanucanue x o MMGBI JUIA
330 [Hamucanue koza nporpa T 2 0.5 15
skcriepuMenTa «Ilyibcapy.
331 BrITosIHEHNE CAMOCTOATEIBLHOTO 5 05 15 CaMOCTOSATENbHAS
' 3amanus 1o teme «Ilymscap» ' ' IpakTrudeckas padbora
3.32 |Dkcuepument 12. berymuii 1 0,5 0,5
Hanucanue koma nporpamMMsl JJIs
3.33 1 IpOTPAMMBI /17 2 05 1,5
skcriepuMenTa «beryimmii oroHék.
334 BrITosIHEHHE CAMOCTOATEIBLHOTO 9 05 15 CaMOCTOSATENbHAS
' 3agaHus 1mo teme «berymmit ' ' npakTHyeckas padbora
kcriepumMeHTt 14. TloakmroueHu
3.35 |JKenepnve OIKIIOYCHHE 2 0,5 15
UK npuemnuka k Arduino.
Hanwucanue koja nporpamMmbl JIjIst
3.36 |skcniepumenta «Iloakmouenue UK 2 0,5 1,5
npueMHuKa Kk Arduinoy.
BrITosIHEHNE CAMOCTOATEIBHOTO CAMOCTOSTCIIEHAS
3.37 |3amanus no teme «IloakiroueHne 2 0,5 15
. npakThieckas padbora
UK npuemuunka k Arduinoy
OxcnepumedT 15. [Toakarouenne
3.38 P A 2 0,5 15
cepsBompuBoaa k Arduino.
Hanwucanue koja nporpamMmmbl JIjs
3.39 |sxcnepumenta «Iloxkmrouenue 2 0,5 1,5
cepsomnpuBoaa Kk Arduinoy.
BEhINTOIIHEHHE CAMOCTOATEIBLHOTO CAMOCTOSTCIIEHAs
3.40 |3amanus no teme «IloaktoueHne 2 0,5 15
i npakThdeckas pabora
cepsomnpuBoaa Kk Arduinoy»
3.41 |Dxcmepument 16. Muxcep. 2 0,5 15
3.42 BrITosIHEHNE CAMOCTOATEIBHOTO 9 05 15 CaMOCTOSTENbHAS
' 3amanus o Teme « Mukcep» ! ' npakTuyeckas padora
HUroro: 144y. | 62,5 4. 81,5 u.
2 rog o0yueHud
Ne KoaungecTBo 4acoB dopma aTTecTanuu
Ha3Banue pa3nena, TeMbl
/1 Bcero | Teopusa | Ilpaktuxka /xoHTpOIS/

Pasznea 1. DiaemMeHTHI YMHOT0 00beKTa 26 4YacoB




1.1 Mup Arduino. 1 0,5 0,5 TectupoBanue
OkcnepumenT 17. KHOOYHBIH
1.2 P 1 05 0,5
MepeKITI0YaTeIb.
Hamucanue kona mporpaMmsl Jyist
1.3 |pkcnepumenTa « KHOMOUHBIH 1 0,5 0,5
MEPEKITI0YATENbY.
BrInonnenne caMoCTOSATEILHOTO
o CaMOCTOATEIbHAS
1.4 |3aganus no reMe « KHOMOYHBIH 2 0,5 15
npakTH4YecKas pabora
MIEPEKITIOYATENH)
OkcnepuMeHT 18. CBETUIBHUK C
15 P 1 05 05
KHOIIOYHBIM YIIPABIICHUEM.
Hamucanue kona mporpaMmsl Jyist
1.6 |okcnepumenTa « CBETUIILHUK C 1 0,5 0,5
KHOIIOYHBIM yTIPABICHUCM).
BrlInonnenne caMoCTOSATEIHLHOTO
CaMOCTOATEIbHAS
1.7 |3amanus no teMe «CBETHIILHUK C 2 0,5 1,5
IpaKkTH4YecKas pabora
KHOIIOYHBIM YITPABICHUEM)
1.8 |Dkcnepument 20. CekyHmomep. 1 0,5 0,5
19 Hamnucanue kosa mporpaMMsl st 1 05 05
" ]pkcnepumenTa « CeKyHIOMEp». ' ’
110 BrInonHenne caMoCTOSATEILHOTO 2 05 15 CaMOCTOATEIbHAS
' 3ananus no teme «CekyHaomep» ' ’ npakTHueckas pabota
111 Co3zpanue 31eMeHTa YMHOTO 1 0 1 3almmra MUHH -
' YCTpOHCTBa MIPOEKTOB.
OkcnepumenT 21. Cuétunk
1.12 pH 1 05 05
HaKaTHMH.
Hammucanue xo1a mporpaMMsI JIst
1.13 prcnepumenta « CuéTunk 1 0,5 0,5
Ha)KaTHI.
BrInonHeHne caMOCTOATEILHOTO CAMOCTOSTE N HAs
1.14 |3amanns no teMe « CUéTunk 2 0,5 1,5
N npakTHueckas paboTa
HaXaTHH»
OkcnepumenT 22. KoMHaTHEIN
1.15 p 1 0,5 0,5
TEPMOMETD.
Hamnucanue xona mporpaMmsl Jyist
1.16 |prcnepumenTta « KoMHATHBIH 1 0,5 0,5
TEPMOMETP.
Brinonnenne caMoCTOSATEILHOTO CAMOCTOSTEIBHAS
1.17 |3amanns no teme « KOMHATHBIN 2 0,5 1,5
MpakTu4eckas pabora
TEPMOMETP»
1.18 |Dkcmepument 23. MereocTaHIus. 1 0,5 0,5
Hamucanue xoza mporpaMmsl Jyist
1.19 1 0,5 0,5
JKcTiepuMeHTa «MeTeoCTaHIIH.
120 BrInonnenne caMoCTOSATEILHOTO 5 05 15 CaMOCTOSITENbLHAS
' 3a7aHus o TeMe «MeTeoCTaHLIH» ' ’ MpaKTU4eckas pabora
Pasnen 2. [IpoekTHas nesiTeibHOCTH 118 yacos
4.1 |Co3nanue aBTOHOMHOTO YMHOTO 26 4 22
4.2 |3amuTa npoekTa «Y MHas TeIIHIIa» 2 0,5 15 3amuTa NpoeKTa.




4.3 |Co3ganue aBTOHOMHOI'O YMHOT'O 42 4 38

4.4 3ammura npoekrta « Y MHBIA JTOM» 2 0,5 1,5 3amuTa IpoeKTa.

4.5 |Co3gaHre aBTOHOMHOTO YMHOT'O 44 4 40

4.6 |3ammuTa mpoekTa «3aluTa IpPoeKTa 2 0,5 15 3ammra nmpoeKTa.
Hroro: 144u4. 23 4. 121 4.

CopaeprxaHue 10N0JHUTEIbHON 0011€00pa30BaTEbLHOM IPOrPAMMBI

Coaep:xanue 1 roga oovuenus

Paznea 1. Paguosnexkrponuka (72 yaca)

Tema Ne 1 Baojgnoe 3ausitue (2 yaca)
Teopusi: CocrossHME UM  NEPCHEKTHBBI  Pa3BUTHUA  PANUONIEKTPOHMKHU. 3aJaud  KPYXKKa,
OpranuzanyoHHbIE BOIIPOCHI.
IIpaBuna 6e3omacHOCTH TpyJa
O3zHakomiieHHE ¢ 000pyIOBaHHEM J1A00PATOPUN PATUOIIEKTPOHUKHU. be3omacHocTs Tpyaa MpH maike,
MeXaHUUYEeCKuX padoTax, Mepbl MPOTUBOMNOXKAPHON 6€30aCHOCTU. BhInonHeHne oTienbHbIX onepanuit
Ha UMEIOIINXCS CTaHKaX U 000py10BaHUU
Tema Ne 2. (4 gaca)

Teopusi: DnexTpo - U paAMOTEXHUYECKUE MaTepuaibl. [1aiika 1 OCHOBBI AIEKTPUYECKOTO MOHTAXA.
Mertaisl, IUIaCTMAacChl, OPEBECHHA W APYTHE MAaTepHaibl, NPUMEHSIEMbIE B PaJUOdIEKTPOHHUKE,
CHoco0BI X 00PaOOTKH.

Onextpudeckuil nasiubHUK. [Ipunou, ¢parocsl. [IpaBuna naiku.
Hemoncrpanuu. OOpasibl MaTepuaioB, MPUMEHSIEMBIX IPH H3TOTOBICHHH KOPIYCOB MPHOOPOB,
naHesnei, maccu u T.1. OOpa3ibl NasIbHUKOB, IOICTABOK K HUM M Pa3IMYHbIX IPUCIIOCOOICHUH.
IIpakTuka: VYueOHBIH [EeMOHTaX, TMallka NPOBOJHUKOB, paauoneTaneil. O3HaKOMIIEHHE C
MOHTa)XHBIMHU IUTaTaMH, TAHEJSIMH, I1ACCH Pa3IMYHBIX IPUOOPOB U YCTPOMCTB.
Tema Ne3. (8 yacon)

Teopus: I1ocTOAHHBIN U IEPEMEHHBIN DIIEKTPUYECKUNA TOK
OnekTpuueckas Lenb MOCTOSHHOIO TOKa W €€ JJIeMEHThl. TOK, HampspkeHue, CONpPOTUBIICHHE,
MOIIIHOCTh, €IWHHIBI WX H3MepeHMs. JIMHEHHble M HEIMHEHHBIE CONPOTUBIEHUSA. Pe3ucropsl,
TEPMOPE3UCTOPHI, (HOTOPE3UCTOPHI, Ba3UCTOPBL. YCIOBHbIE Tpaduueckue o6o3HaueHuss. CrocoObl
coeIuHEHUs pe3ucTtopoB. 3akoH Oma 18 ywactka nenu. ['paduyeckuit meron pacuera
IEKTPUYECKUX LIENEN C HETMHENHBIMU CONTPOTUBIICHUSAMM.
OcHoBHblE TOHATHS 00 M3MEHEHUM CONPOTHUBIIEHUH, TOKOB M HANpsDKEHUH, ABOMET.
Hemonctpauuu. OOpa3ubl JIMHEHHBIX PE3UCTOPOB, (OTOPE3UCTOPOB, BA3UCTOPOB, PA3JIUUYHBIX
npuOOpPOB AJIsl U3YUEHHUS TOKA, HAMIPSKEHUSI, COTIPOTUBIICHUS.
@uibM «OHEprus ¥ MOUTHOCTh MIEKTPUYECKOTO TOKa» 1.
IpakTuka: YreHue sIeKTpUUYECKMX cXeM. Pacder mpocThix anekTpudeckux Ieneid. COopka u
HCCIIEJOBAHHME CXEM C TOCIIEN0BATENbHBIM U MApaJIENbHBIM COEIMHEHNEM pE3UCTOPOB. M3mepenus ¢
noMouibo aBomerpa. CHATHE BOJIBT - aMIEPHBIX HETMHEHHBIX PE3UCTOPOB.
W3roroBneHnne  cTeHAOB  «OJEKTpUYECKass  L€Nb  IOCTOSHHOTO  TOKa»,  «Pe3ucropsm»,
«DNEKTPOU3MEPUTETHHBIC TPUOOPHD.
Teopus: IlepemeHHBIN TOK
[TonsiTue 06 amIuMTyAe, yacToTe, nepuoie, ¢asze nepemMeHHoro Toka. KonaeHcartop, KaTyiika
WHAYKTUBHOCTH M PE3UCTOpP B LENU NEPEMEHHOI0 ToKa. EQMHMIBI M3MEpPEHHs] €MKOCTH U
UHAYKTUBHOCTH. YCIOBHble TIpaduueckue obOo3HaueHus. llocienoBaTenbHBIE M HapauieIbHBIA
kosiebarenbHbli KOHTYp. [lpumenenne RC-, RL- u RCL- nenu.
Jemonctpanun. OOpasiibl KOHAEHCATOPOB M KaTylleK MHAYKTHBHOCTU. KoseOaTenbHble KOHTYpHI B
pazuonpUEMHHUKAX.
OunbM «OnaHODA3HBIN TOKY
Ipaktuka: UccnenoBanume RC-, RL- wuRLC- 1menmeit ¢  ucnoinb30BaHMEM  TreHEparopa
CHUHYCOUJAJIbHBIX CUTHAJIOB, FT€HEpaTOpa MPSIMOYTOJIbHBIX UMITYJIBCOB U OCIMILIOrpada.




N3rotoBieHue peryyisropa MOLUIHOCTH IS MasjJbHUKA, OTPAHUYUTENS NIEPEMEHHOIO TOKAa M JPYTHX
YCTPOICTB.
Tema Ne4. (10 gacoB)

Teopus: [lomynpoBoaHUKOBBIE TPUOOPBI.
I1omynnpOBOTHUKOBBIM U0, TPAaH3UCTOp, MX mpuHIMI NEHCTBHSA, OCHOBHBIE IIapaMETpPhl, BOJIBT -
aMIIepHbIe XapaKTePUCTUKHU. Y CIIOBHBIE Tpaduueckue 0003HaueHMs1, MapKUPOBKa.
Tupucropsl, HOTOAMOABI, BapHUKAIbl, CBETOJUObI - UX MPUHIIMI ACHCTBUSA, OCHOBHBIC TTapaMeTPhl U
UX XapaKTepUCTUKH, Y CJIOBHbIE rpaduueckrue 0003HaYeHNs, MapKUPOBKA.
[TprMeHeHne NOTyIPOBOJHUKOBBIX TPUOOPOB.
Hemonctpauuu. OOpa3ubl  pa3nUyHBIX — HOJIYHNPOBOJHUKOBBIX HPUOOPOB, pa3iuyHble  OJOKH
pazvodIEKTPOHHOH aNlapaTypsl.
[TnakaTsl 1o TeMe «DJIEKTPOHUKA U PAJUOTEXHUKAY.
Huadunsmsl «IloneBbie TpaH3UCTOPHI».
IIpakTika: 3HAKOMCTBO C YCJIOBHBIMH TpaduuecKuMu 0003HAYCHUSMH IOJYIPOBOJHUKOBBIX
nprOOPOB MO cXeMe MPUEMHUKOB, TEIEBU30POB, MArHUTO(POHOB.
CHsTHE XapaKTEpUCTUK MOJIYNPOBOJHUKOBBIX MPUOOPOB. M3roToBiieHHME MPOCTHIX NPUOOPOB AJIs
IIPOBEPKHU TMOJI0B, TPAH3UCTOPOB, TUPUCTOPOB; U3TOTOBJIECHUE UMUTATOPA 3ByKa MAaJAIOLIETO IApUKA,
JJIEKTPOHHOIO  CTOPOXa, CEHCOPHOTO  BBIKIIOYEHHs M T.JaI.  M3roroBieHune  CTEHIOB
«IToaynpoBOJHUKOBBIE AUOABD», « TPaH3UCTOPBIY.
Tema Ne5. (6 yacoB)

Teopusi: OCHOBHbBIE CBEACHUS O MUKPOCXEMAX
[TpyuHuun pecTBUs, KOHCTPYKLUS, PA3HOBUJHOCTH MHUKpPOCXEM. YCJIOBHbIE Trpaduueckue
0003HaueHMs, MAapKUPOBKA, OCOOEHHOCTM MOHTaka M  00JlacTb NPUMEHEHUs Haumboiee
PacIpoCTpaHEHHBIX MUKPOCXEM.
Hdemonctpauuu. OOpa3ibl pa3IMYHbIX MHKPOCXEM, OJOKHM paJHO3JeKTPOHHOM ammaparypsl Ha
MHUKpOCXeMaXx.
[Tnakatel o Teme «JIeKTPOHHBIE IIU(PPOBHIE BHIUUCIUTENbHBIE MAIIUHBDY.
IIpakTuka: M3roroBieHue MpPOCTHIX YCTPOMCTB Ha MHUKpocxeMax (TeHepaTop MNpsSMOYTOJIbHBIX
KoJIeOaHUH, MepecTpanBaeMblil M0 YacTOTE; MPUEMHHUK IMPSIMOIO YCHJIEHHS Ha OJHOW MHKpPOCXEME;
AJIEKTPOHHBIN 3BOHOK U T.II.)

Tema Ne6. (8 gacoB)

Teopusi: Ycunurenu u reHepaTopsl CHHYCOUIAIBHBIX CUTHAJIOB
Knaccugukanuss u OCHOBHBIE TOKa3zaTeld YCHIMTENeH. YCTpoilcTBO W MNpHHLMI JeicTBus,
IIPOCTEUIINE CXEMBI TPAH3UCTOPHBIX YCHIIMTEIEH.
OOpatHasi CBSI3b B YCHIJIUTEIISAX.
VYerpolicTBO M mpuHUUN JeHcTBUSL reHeparopa. OCHOBHBIE CXEMbl, CTAOMJIM3alMs YacTOTHI
reHepatopoB. O61acTy NPUMEHEHUS YCUIIUTENEH U TeHEPaTOpOB CUHYCONIAIbHBIX CUTHAJIOB.
Hemonctpamuu. JlnaduiabMbl «YCWIMTEIW HHU3KOW YacTOTh», «CHeruanbHble M PE30HAHCHBIE
YCUJINTEIN.
IIpakTuka: M3mepeHne 4acTOTBI M aMIUIMTY/bl HANpSKEHHUs reHeparopoB. CHATHE YacTOTHOM M
aMIUIUTYAHOM XapaKTEPUCTUK YCUIIUTEIEH.
H3roroBieHue ycHIUTENEH U TEHEPATOPOB HA TPAH3UCTOPAX T MUKPOCXEMaX.
Tema Ne7. (2 gaca)

Teopusi: OcHOBHBIE MOHATHS 00 U300peTaTENHLCTBE U pallMOHATIU3ALUN
CocraBieHHe 3a9BKU Ha pallMOHATIN3aTOPCKOE MPEJIOKEHHUE.
Hemonctpamuu. O6pasiel win pororpadun 06pa3oB mpruOOPOB, U3TOTOBICHHBIX WICHAMH KPY>KKa
(paumoHanu3aTOpaMu) MPEbIAYIINX JIET U MPOMBIIUICHHBIX MPEIIpUATHH, KOJIX030B, OOJBHHII U
T.J.
IIpakTuka: N3rorosneHue npudopos.
Tema Ne8. (4 vaca)
IIpakTuka: Konkypc MacTtepcTBa 10 CKOPOCTHOMY MOHTAXY
Konkypc npoBoauTcs oAuH-/Ba pa3a B T€UeHUE y4eOHOro rojaa. YieHaM Kpyskka MPUMEPHO 33 MECsI]
IpeiaraeTcst mpocTasi TPAaH3UCTOPHAs CXeMa Kakoro-au0o yCTpoWCTBa, BBIAIOTCS Bee eTanu. Mroru
MOABOJATCS 110 IBYM KpUTEpHAM: 1) BpeMs cOOpKH 2) KaueCTBO MOHTaXka.



Tema Ne9 (6 yaca)
Teopus: [Tutanue paarodJ€KTPOHHBIX YCTPOMCTB OT CETH MEPEMEHHOTO TOKA
A TakkKe OT aBTOHOMHBIX HCTOYHUKOB NMUTAHUS (TaJIbBAHUYECKUX HIIEMEHTOB U aKKyMYJSTOPOB),
CTaOUITN3aTOPhI HAMIPSKEHHUS.
Tema Nel0. (2 yaca)
Teopusi: DKCKypcuu
Bo3MosxHBIE OOBEKTHI: TEIEBU3HOHHAS CTAHIINSA.
Tema Nell. (8 wacoB)
Teopusi 1 NpaKTHKA: DJIEMEHTHI IUPPOBON TEXHUKU
Tema Nel2. (6 gacoB)
Teopusi: Pacipoctpanenue paauoBoiH. PaquonpuemMHusie u paguonepeaamome
yCTpoiicTBa. AHTEHHBIE YCTPONUCTBA
IIpakTuka: Pabora pannomukpodoHa - JeMOHCTPUPOBATH Mepeaady U MpHeM
YCTOMYMBOI'O paJuOCUTHAJIA.
Tema Nel3. (4 yaca)
Teopust m npakTUKa: MUKpoIporiecCopHasi TEXHUKA PaTAOIEKTPOHUKE.
Tema Nel4. (2 gaca)
Teopusi m npakTuka: Penienne 3aHMMAaTENBHBIX 32124 [0 PaIMO3JIEKTPOHUKE.
Tema Nel5. (2 gaca)
IpakTuka: 3aKIOYNTEIHHOE 3aHITHE
[TonBenenue utoros. OTUET KaXKAOTO WiIEHA KPYXKKa O MPoJIeTaHHON pabore. OpraHu3aius BHICTaBKH.
Paznen 2. Beenenue Moayab «3HakoMcTBo ¢ Arduino» (8 yacos).

Teopusi. IlpaBuna mnoBemenus oOyuatomuxcs B MbBY IO «IJ(FO)TT. Bsoanblit
uHcTpykTtax. MHcrpykuus no Tb, IIb. Urpa «3nakomctBo». Ilpesentamus IIJJ]. VYcrpoiictBo
kommbioTepa. Omepainmonnas cucrema Windows u Habop CTaHAapTHBIX Mporpamm. YTo Takoe
anekTpuuectBo? [lepBoe moakmoyeHue miatel Arduind K KOMITBIOTEPY, PHHIKIT PA0OTHI M YCIOBHBIC
0003HaueHMsI Paln03IEMEHTOB.

IpakTuka. IlepBas ycraHoBka ppaiiBepoB s twiatel Arduino. TlepBerit maru 1o
UCIIOJIb30BaHUIO ITporpaMMHoro obecredenust Arduino IDE. Utenne 1 cOopka JIEKTPHYECKON CXEMBI:
«Mastqok».

Pa3zjnen 2. Munu-npoexthi ¢ Arduino (64 gaca).

Teopusi. Yto Takoe aaroputM B poOOTOTEXHUKE. Buapl anropuTMoB: JIMHEHHBIE,
pa3BeTBIsIFOLIMECS M UKiInueckue. [lmata Arduino, kak mosib30BaThes MIATHOPMON: yCTPOHCTBO U
IPOrpaMMHUPOBAHNE MUKpoIpoueccopa Ha sizbike C++. YCTpoHCTBO Ibe3ou3inydaresneii, Ha3HaueHue
npoteaypst Void setup u void loop, a Taxxke cBoiictBo dyukiuu tone () B s3sike C++. [{udposbie u
aHaJoroBbie BBIXOJBI Arduino, uyem omiM4aeTcss HUPPOBOH CHrHAT OT aHAJOrOBOIO CHTHAJIA.
Omneparops! int u if B s3p1ke C++. AHAJIOTrOBBIE BBIXO/BI C KIIMPOTHO WMITYJILCHON MOIYJISIIIUEH» Ha
iate Arduino. YcrpoiicTBo u pacnnHoBka nonHoiBeTHOTo (RGB) cBeroanona. AHamoroBbie mOpPTHI
Ha miare Arduino AO- A5. TlpuHnmn paOoOThl aHAJOTOBBIX MOPTOB. Kak MOAKIIIOYUTH JaTYMK K
anasoroBomy nopty Ha Arduino. Komanner Serial.begin u Serial.print B si3pike mporpaMMupOBaHHUs
C++. Ilpunuun paGoThl MOJYNPOBOAHUKOBBIX MPUOOPOB U (POTOPE3UCTOPHOU aBTOMATHUKU. Tun
naHHbIX uUnsigned int B s3bike C++. YcTpoilcTBO M Ha3HAYCHHWE TPAH3UCTOPOB. [IpuMeHeHMe
TPaH3UCTOPOB B POOOTOTEXHUKE.

IpaxkTuka. Hanrcanne TMHEWHBIX, Pa3BETBISTIONIUXCS M IUKIMYECKUX aITOPHUTMOB.

COopka cXeMbl ¢ MHraroIluM cBeToanonoM Ha Arduino, mee3omsmydarenieM, NpOrpaMMHPOBAHHE
Mukpornpoueccopa «Csetodop». COopka 3IEKTPUUECKON CXEMbl U3 JIBYX CBETOJMOJIOB, IUIABHOE
peryJaupoBaHue SIPKOCTH CBEUYEHHsI CBETOAMOMAOB, mojkitodeHne RGB cBeronmon u ucnonszoBaHue
nupektuBbl #define B si3pike mporpammupoBanust C++. COOpKa IEKTPUUSCKON CXeMbl CBETHIILHHUKA C
yIpaBIIeMON SIPKOCThIO OT NMOTEHLMOMETPAa Ha MakeTHOW miare. Hamucanue ckerda Juis BBIBOJA
MOKa3aHWH JaTYMKa MPOTEYKH BOJBI Ha CEPUiTHBIN MOHHMTOP mopta Arduino. Coopka 3JIeKTpHYeCKO
CXEMBl CBETHJIbHUKA C aBTOMAaTHMYECKHUM BKJIIOUYEHHEM, a TaKKe C AaBTOMAaTHUYECKUM H3MEHEHHEM
spkoctu cBetoguoaa. COOpka 3JEKTPUUECKONW CXEMBbI C MCIOJb30BaHUEM TPaH3UCTOPOB. UTeHUEe u
cOOpKa pPa3MUYHBIX 3JCKTPUUYECKUX CXeM Ha ApIYWHO C MOCIEAYIOIIUM IPOrpaMMHPOBAHUEM
MUKpPOIIpOIIECcCopa.



Coaep:kanue 2 roaa 00yueHust

Pa3jnen 1. DiiemeHTHI yMHOT0 00beKTa (26 YacoB).

Teopusi. [Ipunnmn paboTsl, ycTpoicTBo cepBonpuBona. [loaxmouenne LCD gucmes x
Apnyuno. ®yukius While, int B s3pike nporpammupoBanus C++. AHaJOroBbie MOPTHI Ha IUIATE
Arduino AO-A5. Ilpunnun paboThl aHAJIOTOBBIX MOPTOB. [ToaKiIIOYeHNE MOHHTOpA TIOPTa U OTHPaBKa
MOKa3aHUH Ha KOMIBIOTEP ¢ ApaynHo. YcTpoicTBo garunka DHT11.

IIpakTuka. IIpoBeneHHe pas3IMUHBIX 3KCIEPUMEHTOB: «KHOIOYHBIA IEPEKIIIOYATEIbY,
«CBeTWJIBHUK C KHOIOYHBIM YyrpaBieHuem», «KHomounsle xoBOom», «CexkyHmomep», «Co3naHue
3JIeMEHTa YMHOI'0 YCTpoucTBay, «CuéTunk HaxaTui», « KomHatHblll TepMoMeTp», «MeTeocTaHusy,
«ITanTorpad», «Tectep Oarapeexk», «CBeTwnbHHK, ympaBisgembli 1o USBy», «llepersruBanue
kaHaTa». COOpKa 3JIEKTPUIECKON CXEeMBI C JaTYMKOM 3ByKa u ¢ gatuynkom DHT11. Urenue u cObopka
pa3IMYHBIX  DJIGKTPUUECKMX CXeM Ha ApAyMHO C [OCJIEAYIOLMM IPOrpaMMHUPOBAHUEM
MUKpPOIIpOLIECCOpa.

Paznen 2. [IpoexTHasn gesiteibHOCTD (118 yacoB).

Teopusi. Begenue B mpoekTHYIO JesATeIbHOCTh. JlenoBas urpa «IlyOnuunoe BBICTYILICHUEY,
«IIpoekTHas nesaTenbHOCThY, «Llenenonaranuey.

IIpakTuka. Co3naHue aBTOHOMHOIO YMHOIO YCTpPOHCTBa «YMHas OCTaHOBKa», «YMHas
TEIIMLA», « Y MHAst KBapTUPA», «Y MHBINA 3arOPOJHBII 10M» U UX 3alllUTa B BUJIE IPOEKTA.

Urenue u cOOpKa pa3IMYHbIX IEKTPUIECKUX CXEM Ha APAYHUHO C MOCIEAYOIINM
IIPOrpaMMHUPOBaHUEM MUKPOIIpOLIEccOpa.

IInanupyemsble pe3yJbTaThl:
[To okoHYaHUM OOyUYEHUs ydalluecs J0JKHbI IEMOHCTPUPOBATh CPOPMUPOBAHHBIE YMEHUS U HABBIKU
paboTel ¢ Arduino ¥ MPUMEHSITh UX B IPAKTUYECKOM AESTEIHHOCTH.

O6yuaroniyecs OyAyT 3HATh:
— TIOHSATHE JISKTPUIECKAs IIeTTh, OCHOBHBIC 3aKOHBI dJICKTPUYECTBA;
—  TpUHIHI pabOTHl U Ha3HAYCHHUE JIEKTPUICCKHUX DJIEMEHTOB H JIJATYUKOB;
—  OCHOBBI POTPAMMHPOBAHUS MUKPOKOHTPOJUIEPOB Ha si3bike C++;
— TMPUHIUNBI JCWCTBHS W MAaTEMaTHYeCKOro OIMCAHMS COCTaBHBIX YacTEH MeEXaTpOHHBIX
pPOOOTOTEXHHUYECKHX CHUCTEM (MH(POPMAIMOHHBIX, JJIEKTPOMEXAaHUYECKUX, AIIEKTPOHHBIX
AIIEMEHTOB U CPEJICTB BBIYUCITUTEILHOW TEXHUKH).

O6yuarotuecs OYAyT YMETD:
— 4YUTaATh HpI/IHHI/IHI/IaJ'IBHBIe CXEMBI 1 CO6I/IpaTI) ux;
— HUCIOIB30BaTh AJIEKTPUUECKHE PJIEMEHTHI, MOAYJIH U JaTUHKH,
— TporpaMMHUpOBaTh MUKpOKOHTposutep Arduino Ha sizeike C+t;
— pealM30BBIBATH MOJIENIH CPEICTBAMHU BBIUMCIUTENLHON TEXHHUKHY;
— pa3pabaThiBaTh MaKeThI MH(OPMAIIMOHHBIX, MeXaHUYECKUX, AIEKTPOHHBIX 31
MUKPOIIPOILIECCOPHBIX MOYJIEH MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM;
— TPOBOJUTH HACTPOUKY U OTIAJIKY KOHCTPYKIIUU poOOTa.

JIMIYHOCTHBIE 06]3330B21T€HBHBI€ PE3YJIBTATHI!

-yMEHHE CO3/1aBaTb W TOAJCPXKMUBAaTh WHAWBUAYAIbHYI0 HH(MOPMAIMOHHYIO —Cpeny,
o0ecrieynBaTh 3alIUTy 3HAYUMONH HMHPOPMALMK U JIMYHYIO HH(POPMAIMOHHYIO O€301acHOCTb,
pa3BHUTHE YyBCTBA JINYHOW OTBETCTBEHHOCTH 33 KAUECTBO OKPY’KaloIeil H(POPMAIIHOHHOM Cpebl;

-IPHOOpETEeHHE  ONbITa KCIOJIB30BAaHUS  MH()OPMALMOHHBIX PECYpCOB  OOIIeCTBa H
JJIEKTPOHHBIX CPECTB CBSI3M B 00YYaIOIIEH W MPAKTHYECKOI NS TeNbHOCTH;



-YMEHHUE OCYIIECTBISATh COBMECTHYIO HH(POPMAIIMOHHYIO NEATEIBHOCTh, B YAaCTHOCTU TpPU
BBIMIOJTHEHUH YY€OHBIX POEKTOB;

-TIOBBINICHUE CBOETO O00pa30BaTEIIBHOTO YPOBHS W YPOBHS TOTOBHOCTH K MPOAOKCHHUIO
00yuenwus ¢ ucnospzoBanueMm UKT.

®opmbl aTTECTAUMHU (KOHTPOJIA)

® AHKETUPOBAHUE U OIPOC;

® TECTUPOBAHME;

® CcaMOCTOsITEIbHAsA IPaKTUYECKas paboTa;

e 3amuTa IPOEKTa.
- IPOMEXYTOUYHAs - MPOBOAUTCA MO UTOraMm oOyudeHus 3a noiyroaue. K mpomexxyTouHoi aTTecrauuu
JIONyCKAalOTCA  BCE  ydyallluecs, 3aHUMAOLIUecs 0 JIONOJHUTENIbHOW 001eo0pa3oBaTeabHON
IporpaMMe, BHE 3aBUCHMOCTH OT TOI'O, HACKOJIbKO CHCTEMAaTHMYHO OHHM nocewianu 3aHaTus. Cpoku
IIPOBEJECHUS POMEKYTOYHON aTTECTALUN - AeKA0Pb.
- WTOroBas - NPEACTaBIsAeT cOOOM OLEHKY KauecTBa YCBOEHHUS OOYYarOIUMUCS COAEPKAHUSL
JIONIOJIHUTEIBHON 0011e00pa3oBaTenbHON MporpaMMbl 1o uToraMm ywyeOHoro roga. K wurorosoit
aTTeCTallMM JIONyCKAIOTCS Bce OOydaromyecs, 3aKOHYMBIINE OOydeHHE IO JONOJHUTEILHOM
0011e00pa30BaTeIbHON MporpaMMe M YCHELIHO MPOILIEIne MPOMEXYTOUHYto artectanuto. Cpoku
IPOBE/ICHUSI WTOTOBOM aTTECTallMW 3a NEPBbId M BTOPOM Toj OOy4YeHHS - aBIYCT TEKYIIETO Toja
o0y4eHusl.

[lenp — mpoBepka Kak TEOPETHUECKUX 3HAHUN, TaK M INPAKTUYECKUX YMEHUH U HAaBBIKOB;
BBISIBJICHUE IPUOPUTETHBIX HAIIPaBJIECHUI B 00yUEHUH /711 TOI'O WJIM HHOTO peOeHKa.
W TOroBbIi KOHTPOJIb MPOBOAUTCS B paMKaxX UTOrOBOM aTTecTaluy Uil 00yJyaroluxcs B KOHIIE T'oAa.

Htorosas arrectarysi OpraHu3yeTcsi B KOHIle yueOHOro rojia B popMe npe3eHrauuu mojaenu «Moi
YHUKaJIbHBIA pOOOTY.

OPI'AHU3AIIMOHHO - IEJAT'OI'MYECKHE YCJIOBUSA
YcioBus peaau3anuy NPpOrpaMMbl

[Tponecc peanu3anuu nporpaMMel 00ECIIEUNBAETCS Y4aCTHEM OCHOBHOI'O KaJIpOBOI0 COCTABA €
OTpeIeNIEeHHBIMU JTOJKHOCTHBIMU O0S13aHHOCTSIMM U MTPO(ecCHOHAIBHON MOATrOTOBKOW. B pe3ynbrare
IPOBEJCHHOIO aHallM3a KaJpoBOro OOECHe4YeHHUs M C LEJIbI0 JIOCTH)KEHUS BBICOKOTO YpPOBHS
peanu3alMM MPAaKTUYECKOM 4YacTH MpOrpamMMbl, CBOEBPEMEHHOr0 oOOecleYeHHs HOBHHKaMHU
METOMYECKON JTUTEPaTyphl, BOZHUKIIA HEOOXOJUMOCTh B MIPUBJICYEHUH CIIELIUATUCTA, KOMIIETEHTHOT'O
B JJAaHHOM HaNpaBJICHUU JESITEIBHOCTH - MeJlarora JOMOJHUTEILHOIO 00pa30BaHuUs C OMBITOM PabOThI
B COOpKE AJIEKTPOHHBIX YCTPOMCTB Ha 0a3e mardopmbl Arduin0 u ux mporpaMMHPOBAHHS.

Jlnis peanuzaiiuy porpamMMbl MCHOJIB3YETCS CIENyolas MaTepualbHO-TeXHUYecKas 0a3a: 8
wiat  ArduinoUNO ¢ MHOTrOYHCIIEHHBIMH — PaJMOKOMIIOHEHTAMH  (PE3UCTOPBI, CBETOUOIBI,
bE30/IMHAMUK, pelie, JaTYMKH, M JAPYrHe HCIOJHSIONIME 3JIEMEHTHl), y4deOHble KaOWHEThl s
MPOBEJCHUS JUArHOCTUYECKUX HCCIIEOBAHUM, TPEHUHTOBBIX 3aHATHI; KaOMHET MHQOPMAIMOHHBIX
TEXHOJOTUH (Ha & TMOCaZOYHBIX MECT), JUId BBIOJHEHHUS NPAKTHUYECKUX 33JaHUN U TOHUCKa
uH(pOpMallMd B MHTEpPHETE; BHICTABOYHBIE CTEHJbI; MYyJIbTHMEIHWA - MPOEKTOpP; CIpaBOYHAas
auTeparypa, pabouune TeTpaau (KapTOuKH ¢ 33JaHueM), OPOLIIOpHI U Jp.

Metoauueckoe obecnieuenue. Tectol, DOP, HHTepaKTUBHBIE TPE3CHTALIMU K 3aHITHSIM.

e  OueHOYHbIE MaTEepHaJIbI
OneHouHbIE  MaTepHaibl  MPEACTABISAIOT COOOW  MakeT JUArHOCTHYECKUX  METOJUK,
MO3BOJIIONINX OTPEICIUTh JOCTI)KCHNE YYAIIUMUCS TUIAHUPYEMBIX PE3YJIbTaTOB B COOTBETCTBUU C
[IEJIBIO U 33/1a4aMU ITPOTpaMMBbI (CM. TIPUIIOKEHHUE).

3aueTHble pabOThl MOCTPOEHBI TaKMM 00pa3oM, UTO MeEpe] BHINOJHEHHEM CAMOCTOSTEIHLHOTO



3aJaHMsl yJalluecs OBTOPSIOT U BBIMOJHSIOT BMECTE C MEJaroroM MnojoOHbIe 3aJaHus U3 3aU4eTHON
pabotel. Ha BTOpoM 3aHsTHM JeTH pabOTalOT caMOCTOATENbHO. [IpoBepoyHbIE 3aJaHusl BBIIAIOTCS
y4Yall¥MCs Ha paclieyaTaHHbIX JUCTOYKAX, a TAKXKE B DJICKTPOHHOM BHUJE.

CamocrosTenbHble IMpakTHUECKUEe pabOThl YyYallMMCs BBINOJHAIOTCA IO OINpPEIeIIEHHOMY

3aJ]aHUI0/MaKeTy (ITAJIOHY) Te/arora CorjJacHo MPOMICHHBIM TeMaM/pa3/ieiiaM.

e  Meroauueckue MaTepuabl

Meroaunueckoe oOecriedeHue IOMOITHUTEIBHON 00IIe00pa3oBaTeNbHOIN 001Iepa3BUBAOIIEH
nporpamMmbl «DnekTpoHuka u Arduino» BrioyaeT B ce0si odecrnedeHne 00pa3oBaTebHOrO Ipolecca
COTJIACHO y4eOHO-TeMAaTHYECKOMY TUIaHy Pa3IMYHBIMA METOAMYECKUMH MaTepUaIaMH.

Ha 3amarusx wucnonesyrorcss mHCTpyKuuu mo Th, 3amaHus m3 ydeOHUMKa, TEOPETUYECKHM
MaTepua 10 BEJCHUIO 3aHATUI, MHTEPHET-PECYPCHI IO TeMaM 3aHSATHHA, TUIaKTHUYECKHE UTPHI.

3a OCHOBY pa3pabOTKH, JOMOJHUTEIBHOM 00IIe00pa3oBaTeibHON  OOIepa3BUBAIOIICH
nporpamMmbl «DJieKTpoHuKa u Arduino», ucnosib3yercs Buku ot Amnepku.

Jlnst TOATOTOBKM MaTtepuaja K ypoky (IIpe3eHTaluy, 3adaHusl Uil CaMOCTOATEILHON paboThI,
TBOPUYECKOHN paboThI, TEOPETUYECKUI MaTepHai) ucronb3yercs HTepHeT-pecypc: «Ammnepka  Bukuny

http://wiki.amperka.ru/

[TepeuyeHb METOANYECKUX MTOCOOMIA:

® OwnsaiiH porpamma Ha caite podorexuukal 8.pd

® Cnpasounuk o C++ Ha caiite http://wiki.amperka.ru

® CnpaBounuk o Arduino ua caiite http://wiki.amperka.ru

HepequL METOAUYCCKUX MATCPUATIOB!

1. Kanan 06 Apayrono Ha Youtube.com «3ameTku ApIyHHIMKa»

2. Kanan o0 ApaywoHo na_youtube.com «Yummcsi mporpammupoBats Arduino Ha

BU3yaJIBHOM si3bIKe Scratch ¢ komanmoit podoroTexunkoB Kapannamr u Camonenkuny.

OO0y4eHne NPOBOJIUTCS C YUETOM MHAMBUAYAIbHBIX CIIOCOOHOCTEN yYallluXcsl, UX YPOBHS 3HAHHM
u ymeHul. Ha 3aHATHAX OETAM MPEAOCTaBIIAIOTCS BO3MOXKHOCTH YJIOBJIETBOPATH CBOM MHTEPECHI U
coYeTaTh pa3NUYHble HANpaBJIeHUs U (GOpMbI 3aHATHH. [ TaBHOE Ha 3aHATUAX - HE COOOIICHNE 3HAHUH,

a BbIIBJIICHHMC OIIBITa IIGTGIZ, BKIIFOYCHUC HX B COTPYAHUYCCTBO, AKTUBHBIA TIOMCK 3HAHHWU.


http://wiki.amperka.ru/
http://wiki.amperka.ru/
http://wiki.amperka.ru/
https://www.youtube.com/channel/UC4axiS76D784-ofoTdo5zOA
https://www.youtube.com/channel/UC4axiS76D784-ofoTdo5zOA

Kanennapublii yueOHbIi rpadgux

Hauano yueOnoro roga - 02.09.2024r., okonuanue - 22.05.2025r. (nepBblii roJ 00y4eHus)
[TpoomKUTETLHOCT Y4eOHOTO roja - 36 Heaelb.

[TpogomKUTETLHOCTD 3aHATHUS 110 IPOTPaMMaM JOMOJHUTEILHOTO 00pa3oBaHus 2 yd. yaca, y4eOHbII
yac — 40 MUHYT, IEpPEPHIB MEXKAY Y4. yacaMu — 10 MUHYT.

3aHATHUSA 110 TONOJHUTENILHON 00111e00pa3oBaTesibHON 0011Iepa3BUBaIOLIeH IporpaMMe « DIEKTPOHHUKA
u Arduino» nepBoro roja o0y4eHusi NpoBOAATCA 2 pa3 B HEAEII0, BTOPOTo roja 00y4eHus
IPOBOJATCS 2 pa3a B HEJEIIIO.

CIIMCOK UCIIOJb3YEMbI HCTOYHUKOB U JIMTEPATYPbBI

CHHCOK JIATEPATYPBI U151 eJarora:
1. Cnpasounuk no C++ Ha caiite http://wiki.amperka.ru

2. Cnpasounuk o Arduino ua caiite http://wiki.amperka.ru

3. Owmnaiin nporpamma Ha caiite po6orexuukal 8.pd

CnucoK JUTEPATYPHI ISl yYAIIHXCS:
1. Cnpasounuk no C++ Ha caiite http://wiki.amperka.ru

2. Cnpasounuk no Arduino na caitre http://wiki.amperka.ru

3. Owmnaiin nporpamma Ha caiite po6otexuukal 8.pd


http://wiki.amperka.ru/
http://wiki.amperka.ru/
http://wiki.amperka.ru/
http://wiki.amperka.ru/

HNPUJIOKEHHUE

Xoporro Jiz BeI 3Haete Arduino?

[poitnuTe TECT U y3HAlTE, HACKOJIBKO XOPOIIIO BB 3HaeTe maTdgopmy arduino.

Bompoc 1: Kako#i ruaTst arduino HuKoraa He CyIiecTBOBasIo?

Zero
MO
Macro
101

oo o

Bomnpoc 2: Kako#t pe3ynbTaT BBITOJIHEHUS JAHHOTO Koaa?

void setup() {
pinMode(LED BUILTIN, OUTPUT);

)

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

Arduin0 BBIKIIOYHTCS U BKIIFOUNTCS
BcTpoeHHbIN 10T HAYHET MOPraTh
Arduino HauyHeT 1epenaBaTh JaHHbIC B CEPUIHBIN MTOPT

oo o

I[OMa BKJIFOUHUTCA CBET

Bomnpoc 3: Yro o3nauaror 0OykBel GND nHa arduino?

a. Hassanue miatel
b. IMopt s nepenavyn qTaHHBIX



c. ILmoc
d. Munyc

Bormpoc 4: Jluma X04eT MOAKITIOYNTh KHOIIKY 110 CXeM€E Ha PUCYHKE, TIOTyIUTCS
JI1 3TO Y HETO?

Her, HEBEpHO MOAKITIOUEHA 3EMITA

[Tomyuurcs

He nosryunrcs, Tak Kak UCHOJIb3YOTCA HEMPABUIBHBIE KOHTAKThI HA KHOTIKE
Masio fja"HHBIX YTOOBI 1aTh TOYHBII OTBET

oo o

Bomnpoc 5: Kakoit u3 3Tux onepaTopoB MOYKHO HCIIOJIb30BaTh O3 MOIKIIOYCHUS
JIOTIOJTHUTEIIPHBIX OUOIHOTEK (T.€. SIBISCTCS BCTPOCHHBIM)?

digitalParse
atoi

regexp
httpresponse

oo o

Bomnpoc 6: CkoJibKO BXOJIOB/BBIXOIOB C KOTOPBIMU MOXHO paboTaTh Ha arduino

a. 14
b. 6
c. 22
d. 20

Bompoc 7: B kakoii ctpane npumxymanu arduino?

Kurait
OpanHnus
Hranus
Mekcuka

oo o

Bomnpoc 8: [y kaKoii 11e1u 00bIYHO COSIUHSIOT Tak JABe arduino miaTer?

a. OpaHa U3 MIIaT UCOIb3YeTCs KaK mporpaMmmaTop

b. JIns coenuHeHws Mo 00MIeH MMHE ISl YBETHYSHHS KOJIMYECTBA BBIXOJIOB
C. Jlus moMy4eHus: JaHHBIX ¢ JATYMKOB OJTHOBPEMEHHO Ha JIBE IJIAThI

d. DTo He MMeeT CMBICI, MO0OHOE COSTMHEHNE HU K YeMY HE ITPHUBEIET



Bomnpoc 9: Ha 10 nopT aouiemnyieH CBETOANO, YTO NPOU30MIET C HUM B
pe3ynbTaTe BHIMOTHEHUS CIIETYIONIEro Koa?

int PWMpin = 10;
void setup()

{

}

void loop()

(
for (int i=0; i <= 255; i++){
analogWrite(PWMpin, i);
delay(10);
by

a. Ceronnon Mopraer 256 pas

b. Ceeroamon mopruer 128 pa3

c. CBeTroamo/ IIABHO MOTYXHET

d. CBeToano/ IIIaBHO HAYHET CBETUTHCS



Bonpoc 10: Urops moakirodaer k arduino 8 peie, HO OHU Y HETO MOYEMY-TO HE
paboraroT. B uem npuurna?

a. Ha arduino "enb3st moBecuTh Oosblie 4-X perie

Heo0xomuma JIOTOTHUTENbHAS MEKPOCXEeMa

C. y 8 pene OonbIoe SHEPronoTpedIcHHe U He00X0oAuMOo Ha arduino moaaTh
OOBIINK TOK/HAMPSKEHUE

d. y 8 pene Oonbioe sHEpronoTpedICHHE U UX HE0OXOIUMO 3aUTATh OT
OTJICJIBHOTO HCTOYHHKA ITUTAHUS

o



OueHOYHBIN JHCT 10 3aIUTE TPOEKTOB

«Onextponuka u Arduino»

DUO VYyanierocs

Kpurepuu OLiCHKH 3aIIUTHI IPOEKTA

CreneHb COOTBETCTBUSA

CooTBeTCTBYET B nenom He
IToka3aTenn
COOTBETCTBYET | COOTBETCTBYET
2 Oamia 1 Oamn 0 Oa1OB

1.YMeHnue BplIENIMTH LENb W 33Ja4d
ucciieoBanus (paboThl)

2.YMeHue 000CHOBATh aKTyaJIbHOCTb
MCCIICIOBAHMS (pabotsl), BBIJICITUTH
poosiemMy

3.YMeHue npenctaBuTh cojiepkaHue padoThl B
COOTBETCTBUU C TEMOU M IMOCTABJICHHOM IEJIbIO

4.YmMeHnue  caenatb  BBIBOJ,  BJIAJCHUE
MOHATHUIHBIM aIlapaToM

5. Ymenue CIIeI0BaTh alrOPUTMy
BBICTYIIJICHHSI

6.YMEHHE  yCTaHABIMBaTh  KOHTAKT  C
Ay IUTOpUEn

7.YMeHHEe  NpUBJIEKAaTh  WUIIOCTPATUBHBIN
Mmatepuan (¢poTo, BUAEO, ayJHO MaTepuasbl,
Mpe3eHTaluu) Uil OOJIETYeHUsT BOCHPUSITUS
CIIyIIATEISIMU JIOTUKH M3JI0KEHHUS

8.YMeHue  COOTBETCTBOBATH  PErJIAMEHTY,
M3JI0KHUTh CYTh paObOThl B OTBEIEHHOE BpeMs

0.YMmeHue J1aBaTh apryMEHTUPOBAHHbBIE
OTBETHI Ha BOIIPOCHI XKIOPU U CIIyLIATENIEH

CymMa OajuiOB MO OIIEHKE 3alIUThl MPOCKTa
(max=18 6aoB)

[lemaror TOMOTHUTEIBHOTO 00pa30BaAHUS:

IMoamce xoMuccuu:




