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1. HOACHUMTEJBHASA 3AIINCKA

JlomomHUTENBHAS 00IIe00pa3oBaTebHas 00IIepa3BUBAOIIIAS
nporpamma «OCHOBBI MUKPO3JIEKTPOHUKW» (Jajnee — mporpamma)
npescTaBIsieT co0OM MoOJenb OpraHu3alui  00pa30BaTEIBHOTO
npouecca B MyHHMIIMIIaJbHOM O00I11€00pa30BaTEIbHOM yUpex/e-
HuM Juneil Nel TyraeBckoro MyHMIMIIAJIBHOTO paiioHa (nanee —
MOY nuneit Noel TMP). Ilporpamma HHTETpuUpyeT cojliepKaHHUe
npenMeroB «Pusnka», «Mupopmaruka», «TexHonorus» u Kypca
BHEYPOUYHOU NESATENBHOCTH «MUKPOIIEKTPOHUKAY.

[Iporpamma pazpaboTaHa B COOTBETCTBHH C:

— «lTopsinkoM  opraHu3alid W OCYIIECTBJICHUSA
o0Opa3oBarenbHON JEATEeIIbHOCTH o JOTIOJIHUTEIIbHBIM
00111e00pa3oBaTeIbHBIM porpaMmam (yTB. pUKa3oM
MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepauuu ot
29.08.2013 roga Ne 1008) [1];

- [IucemoM MunucTepcTBa oOpa3zoBanusa v Hayku P®
or 11.12.2006 Ne 06-1844 «O IlpumepHbIx TpeOOBaHUIX K
IporpaMmam JIOMOJIHUTEIILHOTO 00pa30BaHUs IETEN»;

- [TocranoBienneM ['MaBHOTO rocy1apCTBEHHOTO CaHU-
tapHoro Bpada Poccuiickori deaeparuu ot 28.09.2020 Ne 28 «O6
yTBepxAeHnn canuTapHbix npaBuil CII 2.4.3648-20 «CanurtapHo-
AMUAEMHUOJIOTHUECKHE TPEOOBAHUS K OpTraHU3AIMsIM BOCITUTAHUS U
00y4eHHMsI, OTJbIXA U 03IOPOBIICHUS ICTeH U MOJTOACKN» [2];

— METOAUYECKUMHU PEKOMEHJIAlMsIMU 110 OpraHu3aIuu
BHEYPOUYHOUM JEATENbHOCTU W peau3alluu JIOMOJTHUTEIBHBIX 00-
nieo0pa3oBaTeNbHbIX MporpaMMm (mucbMo MuHoOpHayku Poccun
ot 14.12.2015 roga Ne 09-3564) [3];

— METOMYECKUMHU PEKOMEHJAIUSIMU 10 pa3paboTKe
Pa3HOYPOBHEBBIX MPOrpamMM JIOMOTHUTEILHOrO oOpazoBanus ["A-
OY BO «MI'TIY» AHO AITIO «OtkpeiTOoe 00pazoBaHue [4];

—  METOIWYeCKHMH pexomeHmanusmu «PaszpaboTka mo-
MOJIHUTETBHBIX  0011e00pa30BaTebHBIX  00IIEePa3BUBAIOIINX
IpOrpaMM B YCJIOBHUSIX Pa3BUTHUSI COBPEMEHHOU TEXHOCGHEPhD»
[6];

— PaspaboTka mporpamMm IOTOJHUTEIHHOTO OOpa3oBa-
Hus nererd. Yacts I. PaspaboTka momomHUTENBHBIX 00111€00pa-
30BaTEeIbHBIX OOIIEPA3BUBAIOIIMX MPOrPAMM: METOIUYECKUE
pekomenpamuu — SApocnasins: 'AY IO A0 MPO, 2016. —
60 c.

—  Pa3paboTka JOMOMHUTENBHBIX 00111€00pa30BaTEIbHBIX
o0l11Iepa3BUBAIOIIMX MPOTPAMM B YCJIOBHUSIX Pa3BUTUS COBpE-



AKTYaJIbHOCTH
NPOrpaMMsl

Karteropus
o0yJarmmxcs

Hean
NMPOrpaMMblI

MEHHOW TexHoc(hepsl: MeToanueckue pexomeHmauuu / A. B.
3onorapesa, O. B. Kammna, H. A. Myxamenssaposa. - Spo-
cnasnb: ['AY JIT1O S0 UPO, 2016. - 96 c.

HporpaMMa HMCCT TEXHUIECKYIO HAITPAaBJICHHOCTD.

JUtst peanu3anyuy JaHHOM MPOrpaMMBbl UCIIOJIB3YETCs MaTe-
puanpHO-TeXHUUYecKas 6a3a LlenTpa 06pazoBaHMs €CTECTBEHHO-
HAay4YHOM M TEXHOJIOIMYECKON HAIIPABICHHOCTH « Touka pocTa»
MyHuIMnaasHOro 001eo0pa3oBaTeIbHOTO YUPEKICHUS JTULIEH
Nel TyTraeBcKOro MyHULIMIIATILHOTO paiioHa.

AKTYaJIbHOCTH MPOTrPaMMBbI PACCMATPHUBACTCS C TIO3UITUH:

— rocyJapCTBEHHOTO 3aKa3za Ha pa3paboTKy U mpeaoc-
TaBJICHUE JIOTIOJIHUTEIbHBIX 00pa30BaTENbHBIX YCIYyT B 00JIacTH
UHKEHEPHO-TEXHUYECKOTO 00pa30oBaHus 00yJaronuxcs;

- COIIMAJIBHOTO 3aKa3a poauTeNied OoOydarommxcs Ha
CO37IaHUE YCIOBUW ISl BBISBICHUS U PA3BUTHS WHXKEHEPHO-
TEXHUYECKUX, MCCIEIOBATEIbCKUX M M300peTaTeIhCKUX KOMIIE-
TEHIIUNA 00yJaroNInuXcs;

— PE3YNBTATOB TICUXOJIOTO-TIEITATOTHICCKUX HCCIIETIOBA-
HUAWA 0 HEOOXOJMMOCTH Pa3BUTHS WHKEHEPHO-TEXHUYCCKUX CITO-
COOHOCTEN 00yUYaroNIUXCsl KaK HEOThEMJIEMOW COCTaBIISIONICH UX
comMaIn3aIuy, mMpodheCCUOHATN3AIIAN U T.1I.

AKTYaJIbHOCTh MPOrPaMMbl OTIPEACISICTCS HOPMATHBHO-
MIPaBOBBIMH JIOKYMEHTaMH (peiepaabHOrO YPOBHSI:

— «Konreniust pa3BUTHs JOMOTHUTEIHHOTO 00pa3oBa-
Husi gerei» (yTB. pacnopsbkenuem IlpaBurensctBa PO ot
4.09.2014 roga Ne 1726-p) HailereHa Ha «pa3BUTHUE JIOTIOJHUTEIb-
HOTO 00pa3oBaHMs KaK pecypca MOTHBAIMU JIMYHOCTH peOeHKa K
MO3HAHWIO U TBOPYECTRBY...» U MPEANOIaraeT MouCK U anmpodaIuio
7 (PEKTUBHBIX MMEIarOTUYECKUX CPEICTB PA3BUTHUS MOTHUBAIIMOHHO-
noTpeOHOCTHOM cdepsl nerei [8];

[IporpamMmma 3aTparuBaeT 3Tam BO3PACTHOM MEPHOAM3ALMH
00y4yaruuxcst COrJIacHO MIKOJIbHOMY MEpUOay OOyUEeHHUS:

- CpPEeIHUI U CTapIlInii IIKOIBHBIN Bo3pact: 11-16 ner.

[IporpamMmmMa y4YuTBHIBa€T BO3pACTHBIE, ICHUXOJIOTMUYECKUE H
UHAVBUYaJIbHBIE 0OCOOEHHOCTH 00YYaIOIUXCSl.

Ieapb u 3a1a4M NPOrpPaMMBbI

pa3BUTHE MHXEHEPHO-TEXHUUYECKUX KOMIIETEHIMI oOydaro-
IIMXCSI CPEAHEr0 M CTapIIero IMIKOJBHOTO BO3pacTa B IpoLEcce
M3YYEHUsI OCHOB MPOEKTUPOBaHMs, COOPKH M MPOTrPaMMUPOBAHUS
YIPABJISIEMBIX JIEKTPOHHBIX YCTPOUCTB



3agaum
MPorpamMMblI

Iliianupyembie
pe3yJibTaThbl
peanu3anuu
MPOrpamMMbl

3agaum o0yvenus:

— MO3HAKOMUTH O0YyYaroUIMXCsl ¢ MPUHIMIIAMU U METO-
JIaMu pa3pabOTKU, KOHCTPYUPOBAHUS, IPOTPaMMHUPOBAHUS YIIPaB-
JISIEMBIX AJIEKTPOHHBIX YCTPONCTB Ha 0a3e BBHIYMCIUTEILHOM IjIaT-
dbopmel Arduino.

3agaum pa3BuTHUsA:

— Pa3BUTh HABBIKK PaOOTHI B COBPEMEHHBIX Cpeiax Mpo-
IrpaMMHUPOBaHUS,

- Pa3BUTh UHTEPEC K PA3TUYHBIM OOJIACTSAM 3JIEKTPOHU-
KH.

3ajauM BOCIUTAHUA:

— (dbopMuUpPOBaTH TMYHOCTHBIE KAUeCTBA;

- dbopMUpOBaTh HABBIKM OOIICHUSI U B3aUMOJICHCTBUS B
KOJUIEKTHBE;

— dbopMHpOBaTh y y4alllUXCsl MPEACTABICHUS O COBpE-
MEHHBIX Mpodeccusix u npodhecCuoOHATbHBIX KOMIIETECHITUSIX.

OOyuaroiuecs y3HaoT:

— TEXHUYECKYIO0 TEPMUHOJIOTHIO;

- OCHOBHBIC TPHUHIMIBI PaOOThl KOMIIOHEHTOB 3JIEK-
TPOHHBIX IIETICH;

- BO3MOYXHOCTH TPOTPAMMHUPYEMBIX YCTPONCTB, Chepbl
WX TIPUMCHCHHSI,

- OCHOBHBIE MPUHIUIIBI U METO/BI Pa3pad0TKH, COOPKU
Y TIPOTPAMMHUPOBAHMSI YIIPABIISEMBIX YCTPOUCTB.

Hayuyarcs:

— HaXOJUTh B y4eOHOH JUTEpaType CBElECHUS, HEOOXO-
JUMBIE JUIs KOHCTPYMPOBAaHUS OOBEKTa W OCYIIECTBICHHUS BBbI-
OpaHHOM TEXHOJOTHH.

— YUTATh U MPOEKTUPOBATH DIEKTPUUECKHE CXEMBI MPO-
rPaMMHUPYEMBIX YCTPOMCTB TOJA 3aJaydl HA4YaJIbHOTO YpPOBHS
CJIOKHOCTH;

— U3TOTABJIMBATH MPOCTHIC YMPaBIsIEMble YCTPOUCTBA U
IPOrpaMMHUPOBATH UX;

- paboTath B COBPEMEHHBIX Cpellax MNpOrpaMMHpPOBa-
HUS.

[Tonydat BO3MOKHOCTH JJIsI POPMHUPOBAHUS JIMYHOCTHBIX Ka-
YECTB M HABBIKOB OOIIEHUS] M B3aUMOJICHCTBUS B KOJUJICKTUBE, a
TaK)X€ Pa3BUTUS MHTEpPEca K AJICKTPOHUKE U KOMIIETEHTHOCTH B
obnactu ucnosb3oBanust UKT.

Ocol0eHHOCTH OpraHu3anuM 00pPa30BaTEIbHOI0 MPOLECcCca

dopma
oOpa3oBarteiib-
HOT'0

Kpyxok/ oObeauHeHHE TOMOJHUTEIHLHOTO 00pa3OBaHMS
«OCHOBBI MUKPO3JICKTPOHHUKH)



o0bLeIMHEeHUSA

Cpoxk peanu3za-
101071
NporpamMmblI

O0bem peasu-
3alUM Mpo-
rpaMMbIl

Pexxum peasn-
3alMU Npo-
rpaMMBbl

Oco0ennoctu
KOMILJIEKTOBA-
HHS Tpynn o0y-
YAIIHUXCH

DopMbI
OpraHu3aluuu
oOpa3oBarteiib-
HOT0
npomecca

DopmbI
OpPraHu3anMuu
3AHATHN

IpuHUMIBI
OpraHu3anuu
oOpa3oBarteiib-
HOM
AesITeJIbHOCTH

[Iporpamma paccuutana Ha 1 ronx oOydeHwus.

Bcero 136 gacos

Pernamentupyercs CanlluH [2] u ocymiecTBisieTcs: coraacHo
pacluCcaHuIo 3aHATHI B 00BEAMHEHUN HA KaXIBIA TOJ] 00ydeHus,
YTBEPKICHHOMY MPHUKA30M JUPEKTOPA.

IIpoxo/KUTEeNBLHOCTD 3aHATHS B aKaJIEMUYECKUX Yacax Co-
CTaBJIAET 2 yaca

Kosau4ectBo 3ansaTHIl B Henemo: 2

HaGop o0y4aromuxcsi B rpynmbl MPOU3BOJUTCS MO UX Ke-
JaHuto 0e3 MpeBapUTEIbHOIO0 KOHKYPCHOTO 0TOOpA.

KoMmmiekToBaHue rpynm OCYIIECTBISETCS IO MPUHLHUILY
BO3pacTHOM nuddepeHumanm

Koan4yecTtBo oOydaromuxcsi B rpynme ONpeaesieTcss 13
pacueToB HOPM IUIOIIAM HAa OJIHOTO OOYYarollerocs COTJIACHO
HopmaM CanlluH [2] u u3 pacuera ogHO pabouee MeCTO Ha 4yeso-
BEKa

I'pynmoBas

@®opMbl IPOBEICHUS 3aHATUN TOAOUPAIOTCS C YIETOM LIEIH U
3aJ1a4, T03HABATEJIbHBIX MHTEPECOB W MHJMBUIYAJIBbHBIX BO3MOX-
HOCTeH o0yuaromumxcs, ek coaepkanusi 00pa3oBaTeIbHOM
HIporpaMMbl: pacckas, b6ecefa, COpeBHOBAHUS, MPE3EHTAINHU, JICK-
[IMOHHBIC U TPAKTUUECKHE 3aHITHS

[IpuHiun yyera BO3pacTHBIX 0COOCHHOCTEMN

[IpuHuun yuera WHAUWBHUIYAIbHBIX OCOOEHHOCTEH (MHI.
TBOpUYECKHUE pabOTHI)

[TpyuHUIMI HATTIAAHOCTH

JloctynHocTH

Hayuynoctu

BapuatusHoctu



¢opmbI aTTe- KontponbsHabie padoter (utoroBas (IIpumoxkenue 1, 3amaua
CTalHH 14) n npomexyrounsie ([Ipunoxenwue 1, 3amaun 1 - 13));
[Ipoexr.



YYEBHO-TEMATHYECKHWH IVIAH

tabnuua 1
Ne  HammeHoBaHWE KonmuecTBo yacos
Bcero Teopus [IpakTuka

1 BBeneunue 2 2 0
2 Oco0eHHOCTH TPOrPaMMHUPOBAHMUS B 31 15 16

Arduinno IDE, Processing
3 OCHOBBI 3JIEKTPOHUKHU U CXEMOTEXHUKH 58 21 37
4 YrpasieHue IBUTATEIIMU 18 10 8
5 ObecnieueHrie 0OMeHa TaHHBIMU C APYTUMU 56 21 35

YCTPONCTBAMHU

HUTOI'O: 136 38 64




2. COAEP/KAHUE

Tabnuua 2
KonnyecTBo 4acos
Ne CopepxaHue 3aHsTUi Bcero | Teop. | Mp.
Beepgenue
1 | OcHoBHbIe NpMBOPbI U MHCTPYMEHTHI, Mepbl 6e3onacHOCTV Npu paboTe ¢ HUMK 1 1 0
Cdpepbl NpyMeHeHNsT MUKPOKOHTponnepoB. Arduino. 0

OcobeHHocTM nporpammupoBaHus B cpegax Arduino IDE, Processing

2 | Arduino IDE, Processing. OcobeHHOCTV cpe NporpaMmMupoBaHus

3 | CyHTaKcKC 1 CTPYKTYpa Nporpammel

4 | KOHCTaHTbI 1 NnepeMeHHble

5-6 | ObnacTb BUOAMMOCTU

6
7 | lNpeobpasoBaHue TMNOB AaHHbLIX
8 | Onepartopsbl

9 | BCTpoOeHHbIe hyHKLMK

10 | BeTBneHus

11 | If, else

12 | else if
13-14 | switch

15 | 3agava 1

16 | Luknbl

17 | For

18 | While
19-20 | dyHKUMM

21 | 3agava 2

22-23 | CTpoKu 1 maccuBbl

24 | PelweHune 3aga4m 2 npy NOMOLM MacCUBOB

25 | ObpaboTka cobbiTuii Mbiln. KoopamHaTthl Kypcopa, HaXaTue KHOMoK

26 | ObpaboTka cobbITU KraBMaTypbl

27 | BbiBog TEKCTOBLIX coobLeHni B Processing
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28-29 | 3apgava 3

OcHoBbI ANMEKTPOHUKN N CXEMOTEXHUKN

30-31 | DnekTpnyecTBO, OCHOBHbIE MOHATUA M onpegeneHns. OCHOBHbIE PU3MYECKME 3aKOHbI B 9NEKTPOHMKE 2 2 0




32

OCHOBHbIE KOMIMOHEHTbI aHaNoroBbIX Lienen.

33

an/IHLI,I/II'II/IaJ'IbeIe CXeMbl U yCIOBHbIE 00603HaY4YeHNs1 AaNIEMEHTOB

—_

—_

o

dunsmnyeckmne 0CHOBbI paboTbl KOMMNOHEHTOB aHanorosbIX Lenen (pe3ncTop, KOHAEHCATOP, KHOMKM U NepeknoyaTeny)

34-35 | n nx npuMeHeHue. 2 2 0
36 | OCHOBHbIE ONCKPETHbIE KOMMNOHEHTbI ANEKTPUYECKMX Lienen 1 1 0

37 | Arduino, nopTel BBOAAa-BbIBOAA 2 2 0
38 | HasHa4yeHne nopTtoB BBOAA/BbIBOAA 1 0 1

39 | 3agaHue pexnmoB paboTbl NOPTOB 1 0 1

40 | LWAM n komaHagbl aHanoroeoro 1 umMdpoBoro BBoAa/BbiBoga 1 0 1

41 | YnpaBneHue cBeTOaN040M 1 0 1

42 | 3apava 4 1 0 1
43-44 | MNocnegoBaTenbHbIN NOPT, 06MeH AaHHbIMKU. Serial B Arduino IDE 2 1 1
45-46 | 3apavya 5 2 0 2
47-48 | denvtenb HanpsxeHus 1 1 0
Pe3nctuBHble gatymkm 2 1 1

49 | OnpegenexHne TemMnepaTypbl U OCBELLLEHHOCTU 1 0 1
50-51 | YnpaBneHue cBeToAMO40M NPY NOMOLLM PE3UCTUBHLIX ATYNKOB 2 0 2
52-53 | Bagava 6 2 0 2
54-55 | lNpepbiBaHus 2 1 1
56 | Tanmepsl 1 1 0

57 | MNapannenbHoe BbiNOHEHNE 3a4a4 2 0 2
58-59 | PelwleHwne 3agayn 6 npu NnoMoLLM NpepbIBaHUIA U TaMepoB 2 0 2
60 | pekypcuun 2 1 1

61 | CeMMCErMeHTHbIN MHAUKATOP 2 1 1

62 | CoBuroBbI perncTp 2 1 1

63 | nHamunyeckan nHankauma 1 1 0
64-65 | lNprMeHeHne gMHaMMUYECKON NHAMKAL MK 2 0 2
66-67 | Co3gaHne cyeTYMKa HaxxaTun 2 0 2
68-69 | lNepeTdarnBaHve kaHaTa 2 0 2
70 | K npuemMHuK 1 1 0
71-72 | Ynpasnenue npu nomowm UK nyneta 2 0 2
73-74 | lNbe3ognHamMuK, aHanoroBbIM 4aTymK 3ByKa 2 1 1
75 | CosgaHue Wwymomepa 1 0 1

76 | YnpaBneHue anekTpudeckumMmm Lensamm npu noMoLum pene 2 1 1

yn paBneHne gpuratenamm




77 | Onektpoasuratenu. Cnocobbl NOAKNKYEHMS 2 2 0
78-79 | Ucnonb3oBaHue 6ubnunotek. bubnuoteka Servo, ynpaBneHme cepBonpMBogoM 2 1 1
80 | 3agava 7 1 0 1
81 | TpansncTop. MNpuHumnn paboThbl, BUAbl, pexuMbl paboTbl 2 2 0
82 | YnpaBneHne KONNeKTOpHbIM ABMraTenem npu NnoMowm GunonspHoro TpaH3ancTopa 2 1 1
83 | TpaH3auctopHbIn H-mocT 1 1 0
84-85 | Vcnonb3oBaHne gpaneepa L293D 2 1 1
86-87 | 3apgaya 8 2 0 2
88 | [parBepsbl WaroBblx gBuratenemn 2 1 1
89 | CtabunusaTop. ABTOHOMHas pabota MK 2 1 1

ObecneyeHre obmeHa gaHHbIMU C OPYTMMW YCTPONCTBAMMU

90-91 | O6bmeH gaHHbIMK Mexay Processing n Arduino 2 1 1
92-93 | 3agaya 9 2 0 2
94 | MpuHUMN Nnepegayv gaHHbIX NO pagnokaHany, AnanasoHbl YacTOT, aHTEHHbI 2 2 0

95 | MNMogknioyeHwne npreMHuka n nepegatyuka (433 MITy) k Arduino 1 0 1
96-97 | O6bmMeH gaHHbIMK Mexay Arduino no paguokaHany 2 0 2
98-99 | CosgaHue ynpaBnsiemblX YCTPONCTB 2 2 0
100-101 | Cbopka 1 NnporpaMmmMupoBaHne ynpaBsieMoro ycTpoucTea 2 0 2
102-103 | Cbopka 1 NporpaMmmmnpoBaHve ynpasnsoLEro ycTponcTea 2 0 2
104 | Onpegenenne ganbHOCTM Nepefaydn AaHHbIX B aMana3oHe YacTtoT 433 MI'y c aHTeHHo 1 6e3 Hee 2 1 1
105-106 | 3apgaya 10 2 0 2
107-108 | WuHa 12C, npnHumnbl obmeHa gaHHbIMU 2 2 0
109-110 | OnpegeneHue agpecoB NOAKMKYEHHbIX K MUKPOKOHTPOMNEPY YCTPONCTB 2 1 1
111 | WecTtnoceson akcenepomeTp 2 1 1
112-113 | TekcTOBbIV 3KpaH (162) 2 1 1
114-115 | 3agava 11 2 0 2
116-117 | Mogynb YteHusa RFID-meToK 2 1 1
118 | Vicnonb3oBaHue ynbTpa3BYKOBbIX 4ATYUKOB AN 06HApPYKeHUsA NPensaTCTBUMI 1 ONpeaeneHnst paccTosHus 2 1 1

119 | Vicnonb3oBaHne uHpakpacHbIX 4aT4MKOB 4718 OOHapYXeHWs NpensTCTBUA 1 onpegeneHns pacCcTosaHNS 2 1 1

120 | O6meH gaHHbIMK B ceTsax Wi-Fi. Wemos D1 mini, 0co6eHHOCTM MUKPOKOHTponepa 2 1 1
121-122 | Wemos D1 mini. nogkntoyeHue K ceTu, co3gaHne yrnpaBnsemMoro ycTponctaa 2 1 1
123-124 | 3apaya 12 2 0 2
125 | Processing. PaboTa ¢ channamm 2 0 2
126-127 | JaTyuk uBeta 2 1 1
128 | LseT B Processing 1 1 0




129-130 | 3apgaya 13 2 0 2
131 | Arduino. YteHune u 3anuce annos Ha SD kapTy 2 1 1
132-133 | 3apgaya 14 2 0 2
134 | Atmega 32u4, 0cOBEHHOCTM MUKPOKOHTponepa 2 2 0
135-136 | Omynsumsa pabotel USB-ycTponcTs 2 0 2




3. OBECIHEYEHHUE
Kaaposoe o0ecrieueHune nporpaMmmsli:

PykoBonuTeneM mporpaMMsl, peanu3yroluM JOMOIHUTENbHYIO0 00pa30BaTelb-
Hy10 nporpammy «OCHOBBI MUKpPO3JIEKTpOHUKN» siBisieTcs Jlomatkun Cepreit Ilas-
JI0OBUY, BbIcIee oOpa3oBaHue (Bobiciiee, Apl'Y, cnenuaibHOCTh «MUKPOIICKTPOHUKA
Y TIOJYTIPOBOITHUKOBBIE TIPUOOPBD»).

Metoanueckoe odecneyeHue NporpaMmabi:

[TporpamMMma mnpeamnonaraeT NpoBEACHNUE 3aHATHI B PopMe JEKIHH (M310KEHHE
npernojaBareseM MpeaAMETHON HHGOPMAIINH), BBIIOJTHEHUE CAMOCTOSITENIbHBIX, MPaK-
TUYECKUX U JabOpaTOpHBIX paboT (HapaOOTKa HABBIKOB CXEMOTEXHHKH U paboTa B
COBPEMEHHBIX Cpelax MPOrpaMMUPOBAHUS), a TAKKE ydyacThe 00ydaromuxcs B TpyI-
IIOBOM MPOEKTE C MOCHEAYIOMIENH €ro 3amuTon. [lpu e€ peanmzanuu UCHONB3YIOTCS
AKTUBHBIC U WHTEPAKTUBHBIE METOJIbI, B TOM YHCJI€ MPOOJIEMHBIN, MPOEKTHBIN U HC-
cleA0BaTENbCKU. VICTIONB3YIOTCS TaKHE IMEIarorHueckue TEXHOJIOTMH, KaK MPOEKT-
Has, aKTUBHBIX METOJIOB 00yUYEeHUSs, 3I0pOBbecOeperaromias.

MarepuajibHO-TeXHHYecKOe o0ecredeHre NPporpaMmabi:

Jlns peanu3anu nporpaMmbl B KaAOMHETE JTOKHO MUMEThCS clenyromee 000-
pyaoBaHHe U mporpaMmHoe obecrieueHue (1 yueOHbIii KOMIUIEKT Ha 1 — 2 o0yyaro-
IUXCS):

—  TEPCOHAIBHBIN KOMITBIOTEP C BBIXOJIOM B HHTEPHET;

— cpena pazpabotku: Arduino IDE, Processing;

— mporpamMma Jisi TPOTOTHUIHUPOBAHMS TPOEKTOB Ha 0aze tuiatrgopmbl Arduino:
Fritzing;

— Arduino-coBMecTHUMbIE MUKPOKOHTPOJIJICPBI;

— DJIGKTPOHHBIE KOMIIOHEHThI M OOOpYyIOBaHUE JJiI MOHTaka (MaKETHbIE IUIATHI,
COEIMHUTENIbHbIE TPOBOJA, PE3UCTOPbI, KOHJIEHCATOPbl, TAKTOBBIE KHOIIKH,
MOJIyIPOBOJTHUKOBBIE  AuoAbl, cBeroauoasl WK w  BuaumMoro cmekrpa,
OUMOJISIPHBIE M TIOJIEBBIE TPAH3UCTOPBI, KOJUIEKTOPHBIE 3JIEKTPOIBUTATEINH,
1IaroBble JBUTATENId, CEPBONPHUBOJBI, TEKCTOBble M [FT 53KkpaHbl, perne,
ONTOMNAaphl, CTaOMIM3aTOpPbl, NpeoOdpa3zoBaTENN  HANpPSLKEHHs,  JIpailBepbl
nsurarenend, Imiatel pacmupenusa, MK u VY3 ceHCopbl, pPE3UCTUBHBIE U
MOJTYTIPOBOJTHUKOBBIC JAaTYMKH, MPHEMHHUKH W TEpeNaTINKH PaJUOCUTHAJIOB,
udpoBol akcerepomerp, uctouHuku nuraHus (Li-pol/Li-ion akkymynstopsr),
MOJIyIPOBOJIHUKOBBIE  Jla3epbl, JIWHAMHUKHA, MHKPO(QOHBI, KIEMHHUKH U
KOHHEKTOPBI U T.1I.).
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DJIEKTPOHHBIE Pecypcehbl:

http://falstad.com/circuit/ CumynsTop JIeKTPOHHBIX 1ierneid. [To3Bossier
CTPOUTH MOJICITU JICKTPOHHBIX IETIeH U HAOJII0IaTh 32 BIUSHHEM apaMeTPOB
¥ KOMIIOHCHTOB IIeNU Ha € paboTy

http://www.ardino.ru Ha caiite paccMOTpEeHBI OCHOBHBIC
ocobeHHOCTH cpenbl pazpadotku Arduino IDE, mpeacraBieH cipaBoOYHHK
sSI3bIKA MPOTPAMMHPOBAHHS, PACCMOTPEHBI OCHOBHBIC BU/IBI
MUKPOKOHTpPOJUIEpOB ceMericTBa Arduino

http://wiki.amperka.ru PaccMaTtpuBaroTcsi OCHOBHBIE BOTIPOCHI
KacCaroIIUecs JICKTPOTEXHUKH, COOPKH YIIPABIISIEMbIX dJICKTPOHHBIX
YCTPOMCTB U IPOrPaMMHUPOBAHKSI MUKPOKOHTpOJLIepoB Arduino
https://processing.org PaccmarpuBaroTcsi OCHOBBI PaOOTHI B Cpejie
Processing, mpencTaBiieHbl HHCTPYKIIMH U CIIPABOYHHK S3bIKA
IPOrPaMMHUPOBAHUS

http://robotclass.ru Ha caiite npencTaBiIeHbl TCOPETHUSCKHAE U
paKTHYECKHUE MaTepualibl sl paboThI ¢ ruiargopmoit Arduino



http://falstad.com/circuit/
http://www.ardino.ru/
http://wiki.amperka.ru/
https://processing.org/
http://robotclass.ru/

IMpuiaoxkenue 1. Tunosbie 32124 1JI KOHTPOJIbHBIX Pad0T

3amaua 1: B Processing peanu3oBaTh ajirOpUTM, OTOOPAKAIOIIMI JBUKEHHE YaCTHIIBI,
OTTaJIKUBAIOLIEICS OT CTEHOK (TpaHHI] SKpaHa)
a. peaJIM30BaHO OTOOpakeHUE 00beKTa (5 6aIoB)
0. peanu3oBaHO ABMXKeHHUE 00bekTa (15 GamtoB)
B. PEATM30BaHO OTTAJIKUBAHUE OT IpaHUI] 3Kkpana (40 6amioB)
I. peajM30BaHo yajieHue cienoB oobekra (10 6amioB)
1. TIPU yape O TPAHMILY CHIKASTCSl CKOPOCTh 00BekTa (20 6amion)
€. PU IBIKEHUHU 32 00bEKTOM OocTaeTcs ncuesarommui mekid (10 6amios)
3amaua 2: B Processing npu momoImm MaccuBa peajii3oBaTh alropuT™, otoopaxkaromuii N gactur,
OTTaJIKUBAIOIIUXCS OT IPAHUI] IKpaHa
a. pean3oBaHo otoOpakenue u nBmwkeHne N oovexToB (30 6aiioB)
0. peaau30BaHO OTTAJKUBAaHUE OT IrpanHwuIl 3kpana (30 6amioB)
B. pEAIM30BaHO yIAJICHUE CIe0B 0OBEKTOB (5 6aIoB)
1. TIPU yJape O TPaHMIly CHIKAETCSl CKOPOCTh Kaxkaoro o0bekTa (30 6asioB)
€. PU JBIKEHUU 32 00bEKTaMU OCTaeTCs ncue3arommuii meid (5 6amion)
3agaua 3: YmpaBieHuE BCTPOCHHBIM B MHUKPOKOHTPOJUIEP CBETOJUOIOM IPHU IMOMOIIU CTPOKHU
BBOZIa MOHHTOpa ropta Arduino IDE
a. co3fanbl GYHKIMH C TIOCIEA0BaTeIbHOCTIMU curHainos (30 6amioB)
0. peaM30BaHO YTEHUE JAHHBIX U3 TOcaeaoBaTenpHoro mopra (30 6amioB)
B. peanu30BaH BbIOOp BhImonHseMon GyHkimu (40 6amioB)
3amaua 4: Peanu3oBaThb yHOpaBIIGHHE CBETOAUOIOM TIPH TIOMOIIM KHOINKH HECKOJIbKUMH
pa3IMYHBIMU criocobaMu
Bamaua 5: B Processing oToOpa3uTh KHOIKY, IpH HAXKATHH HA KOTOPYKO MPOU30MICT
BKJIFOYCHHE/OTKITIOUEHHE TTOAKIF0YeHHoro kK Arduino ceeroaunona
a. peaJIM30BaHO OTOOPaKEHUE KHOMKHU (5 6ayioB)
0. CBETOAMOA MOJKIIOYEH K MUKPOKOHTpOJIIEpy BepHO (15 6asioB)
B. peaJM30BaHa Tepeavya JaHHBIX O COCTOSHHU KHOMKH M3 Processing gepes mocienoBaTelbHbIH
nopt (30 GanoB)
I. peaJin30BaH MpPUEM JaHHBIX MUKPOKOHTPOJIEPOM M3 MOcea0BaTenbHOro nopra (30 6anio)
7. IPOUCXOMIUT BKIFOUECHKE/ BBIKITIOUeHUE cBeTonnoa (20 6annon)
3agaua 6: co3nmarh MojeNs paboThHI cBeTodopa
CMEHa JIHEBHOTO M HOYHOTO PEKUMOB pabOThI
— JIHEBHOM pEXKUM paboThI (3€J€HBIN U KPACHBIN rOpsAT MO 5 CeK, KENThIN 1Mo 1 cex)
— HOYHOM pEKUM (KeNThbIi MUraeT 1 pa3 B ceKyHAY)
— TEePEeKIII0YCHUE MEXTY PEKUMaMH MTPOUCXOIUT TI0 TIOKa3aHUsAM (poTope3ncropa
BKJTIOUYEHHE U BBIKIIIOYEHUE CBETO(Opa 110 HAXKATUIO KHOIIKH
— 1pH BKI0YeHUH Arduino cBeTo(Op BHIKIIOUEH
— II0 LIEIYKY KHOTIKH CBETO(HOp BKIHOYAETCS
— TI0 CTeIYIOMEMY IIETUKY — BBIKITFOYATCS
a. cxema coOpana BepHo (20 6amioB)
0. peann3oBaH JTHEBHOU pexuM padoTsl (10 6asos)
B. peain30BaH HOYHOU pexxuM padboTsl (10 GamioB)
I. peain30BaHa cMeHa peskuMoB (20 6anion)
7. pealln30BaHO BKIIFOUEHUE/BRIKITIOUeHHE cBeTodopa (20 6amioB)
B. CBeTO(hOp MTHOBEHHO pearupyet Ha AaTyuku (20 6anoB)
3agaua 7: HanmcaTh MPOTPAMMY, TIO3BOJISIOIIYIO TIPU MTOMOIIY MOTEHIIMOMETPOB YIPABIATH IByMSI
CEepBONPUBOAAMU
a. cxema coOpana BepHo (30 6amioB)
0. pea’r30BaHO OIpeieNIeHue MoKa3aHuii MoTeHIMoMeTpoB (20 6aioB)
B. OIpe/ielieHa 3aBHCHMOCTh yIVIa TIOBOPOTa CEPBOIPHBOIOB OT IO3WIMH TOTEHIHOMETpoB (10



0anoB)
I. peanu3oBaHo yrpasieHue (40 6anion)
3apaua 8: Hanmcarh mporpammy, MO3BOJIIONIYIO ITpH MoMoInu apaiisepa L293D, norenumnomerpa u
napbl TAKTOBBIX KHOIIOK YIPABJIATh KOJUIGKTOPHBIM JIBUTATEIIEM:
npu BiItoueHHH Arduino 1BUraTesb BBIKIIOUCH
IPY HAOKATUW Ha KHOTIKY | JIBUTaTeib BKIIOYACTCS/BBIKITIOUACTCS
MIPY HAXKATUX HA KHOTIKY 2 MEHSIETCSl HAPaBJICHUE BPAIICHUS
NPY U3MEHEHUH MTO3UIMH TOTEHIIMOMETPA U3MEHSETCS CKOPOCTh BPAIICHUS
a. cxema coOpana BepHo (40 6amIoB)
al. mpaiiBep moakroueH BepHO (30 6aoR)
a2. TAaKTOBBIC KHOTKH MOAKITFOUEHBI BEPHO (5 O6aIioB)
a3. MOTEHIIMOMETP TMOAKIIIOUEH BepHO (5 6aIIoB)
0. peanr30BaHO BKIIOUEHHUE/BBIKIIOUEHHE ABUraress (20 6amioB)
B. peaJIM30BaHO U3MEHEHUE HanpaBiieHus BpamieHus (20 6amioB)
I. peajM30BaHO U3MEHEHHUE CKOpocTH BpaieHus (20 6amios)
Bagaua 9. Hammcarh NPOrpaMMy, MO3BOJISIONIYIO MpPH IOMOIIM CO3JaHHOrO B Processing
uHTepdeiica (B BUIE Mapbl IPpaJydPOBAHHBIX IIKA) YIIPABISTH IBYMs CEPBOIPUBOIAMU
a. cxema coOpana BepHo (20 6amioB)
0. oTOOpaXeHbI MIKaIIHI (5 6aIOB)
B. peanu30BaHo yrpasieHue mkaitamu (10 6amios)
I. peajM30BaHa repeaada JaHHbix U3 Processing (20 6amioB)
JI. PeaTM30BaHO YTCHUE IaHHBIX MUKPOKOHTPOJLIEPOM U3 TI0CIIeI0BaTeIbHOTO TopTta (20 6ayioB)
€. MPOU3BEJICH MepecyeT MPUHUMAEMbBIX JAaHHBIX B YIIIBI TOBOpOTa (5 6aioB)
K. peaJM30BaHo yrpasiieHue cepBonpuBogamu (20 6aioB)
3agauya 10: HammcaTh MPOrpaMMEI, TTO3BOJISIONINE OHOMY MHKPOKOHTPOJUIEPY CUYMTHIBATH JaHHBIC
C TEPMOPE3UCTOPA O TEMIIEpaType B MOMEIICHUH, TIepe/iaBaTh UX HA JAPYrOil MUKPOKOHTPOJUIEP IO
panuoKaHaidy, mpu Tomomu Processing peann3oBarh OTOOpaKEHHE OSTHX JaHHBIX Ha OSKpaHe
KOMITbIOTEpA
a. repenaTyuk coopan BepHo (20 6ansoB)
0. mpueMHHK coOpaH BepHO (20 6anoB)
B. BBITIOJIHEHO TIPUBEICHUE NaHHBIX 1715 iepenaqn (10 6amioB)
I. peanu3oBaHa nepeaada (15 6amnos)
1. peanu3oBaH npuem (15 6anos)
€. peayn30BaHO OTOOpaKEHHE MOyYSHHBIX JaHHBIX B Processing (15 6asioB)
K. OTIpeJieNieHa TaTbHOCTb Mepeadr JaHHbBIX 0€3 UCTIONb30BaHMsI aHTEHH U C UX UCTIOJIIb30BaHHEM
(5 6annoB)
3agaua 11:

— OJIHA TPYIITa peanu3yeT CUYUThIBAaHHE JAaHHBIX C TEPMOPE3UCTOPA O TEMIIEpaType B
nomenieHuu u nepenaet ux (°C) mo paarokaHaxy BTOPOH TPyIIe, KOTopas peaan3yer
0TOOpaXEHUE ITUX JAHHBIX Ha TEKCTOBOM KpaHe

— BTOpas TpyIa peaqnu3yeT CYUThIBAaHUE JaHHBIX ¢ (pOTOpe3nucTopa 00 OCBEIIEHHOCTH B
MOMEIeHNH U niepenaeT ux (% OT MaKCUMAalbHOTO 3HAYECHHMS ) 10 paroKaHaTy MepBOi
TpyIIme, KOTopasi peain3yeT 0TOOpaKeHHE 3TUX JTAHHBIX Ha TEKCTOBOM KpaHe

a. mepenaTuuk coopa BepHo (20 6anoB)

al. maruuk nmoakitoueH BepHo (10 6amtoB)

a2. paauo-MoIyib moakiIodeH BepHo (10 6amnoB)

0. mpueMHHK coOpaH BepHO (30 6amtoB)

61. paguo-momaynp nonakitoueH BepHo (10 6anioB)

02. XK sxpan moaktoueH BepHo (20 6anioB)

B. BHITMIOJTHEHO MPUBECHIE TaHHBIX A7 mepeaadn (5 0aion)
I. peann3oBaHa nepenava qanHbix (15 6amios)

7. peann30BaH mpueM JaHHbIX (15 6anoB)



€. peayM30BaH BBIBOJ NaHHEIX (15 6amioB)

3anaua 12: Hanucarb mporpaMmmy, o0ecredrBaronyio yrnpasienue nperom RGB cBeronnona mo
Wi-Fi

a. obecreyeH 10CTyM K MUKpokoHTpoiuiepy mo Wi-Fi (40 6aiios)

0. MOJKITIOYEH BHEITHUI UCTOYHUK nTuTanus (20 6anioB)

B. monkiroueH ceeronuon (10 6ammos)

r. obecrieueHo ympasnenue (30 6amion)

3anaua 13 pacro3Harp IBET B Mpolieccunre, nepenars no Wi-Fi na MK, s Bu3yanuzanuu 1isera
MCIIOJIL30BaTh rgb-CBTOIMO//HECKOIBKO CBETOAMOA0B/CBETOIUOTHBIC JICHTHI

3agaua 14: Hanucarh nporpaMmy, MO3BOJISIIONIYI0O MUKPOKOHTPOJIEPY CUUTHIBATh IaHHBIE C
TEPMOPE3UCTOPA O TEMIIEPAType B MMOMEIIIEHUU M COXPaHITh X Ha SD kapry

a. coopan naruuk (20 6amI0B)

6. momkioueH kaprpuzaep (30 6amion)

B. peayiM30BaH cOOp JaHHBIX U uX npuBeneHue (20 6amios)

I. peajn30BaHa 3anuch Ha KapTy namsaTH (30 6anioB)
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