Mynuyunansnoe 6100x3cemnoe 00ueobpaszoeamenbHoe yupercoeHue —
cpeonan obweobpasoeamenvHan wikona c. Anekceeeka
Apkadakckozo paiiona Capamogckoii obnacmu

PexoMeH10BaHO K YTBEP)KACHHUIO «YTBEpKAA0»
[TpoToKoJI 3acenaHus Meaaroru4eckoro Jla Op LIKOJIbI
cosera Ne 1 o1 «29» aBrycta 2023r. N2dl4f ~TCmara JLA./

ITpukasz Nel74 ot «01» centsiops 2023 T
TOUKA \! POCTA

Pabouasi nporpaMma J0NOJTHUTEILHOI0 00Pa30BaHHUSs
"PoGoToTexHHKa HAa ocHOBe Arduino"
€ HCI0JIb30BAHHEM 000py10BaHHS LIEHTPa
: «Touka pocra»

(eCTeCTBEHHO - HAYYHOE HANpPaBJIeHHE)
1 roa oOy4enus

Bospact: 11 — 14 ner

CocrasJieHa:
Yuurenem pusuku
Inmkuseiv B.H.

¢. AnexkceeBka 2023 r



IHosscHuTeIHLHAA 3aANMMUCKA

Pabouass mporpamma AOMOJHHUTEIBLHOTO OOpa3zoBaHus ''Po0oToTexHMKa Ha
ocHoBe Arduino' cocraBnena ¢ yuérom TpedoBanuii ®I'OC u siBrsgeTCs nporpaMmoit
OOIIENHTEIIEKTYaTbHOM HAMPaBICHHOCTH.

PaGouas mnporpamma cocrtaBieHa Ha ocHoBe mnporpammbl JI.I'. Komocos
«Pobororexnuka Ha 1atdopme Arduino», (Mudopmaruka. I[Ipumepnsie pabouwne
MpOrpamMMbl KYpPCOB BHEYPOUHOM JEATENBHOCTH. 5-6, 7-9 kmaccel: ydyeOHO —
metonuueckoe nocodue /Ilox pen. JI. JI. Bocosoii. - M.: BUHOM. JlaGopaTopus 3HaHMi,
2020. - 136 c.) u xuuru "PykoBoJACTBO monib3oBatTesss K HaOopy "YMHbBINA noM" s
sKcriepuMeHTOB ¢ KoHTposuiepoM Arduino" -CII6.: BXB-IlerepOypr, 2017 48 c.: u.

[Iporpamma pomnonHUTENbHOrO o0Opa3oBaHus ''Po00TOTEXHHKAa Ha OCHOBe
Arduino™ mo3BosiseT 00bEIMHUTH KOHCTPYUPOBAHHE U MPOrPAMMUPOBAHUE B OIHOM
Kypce, 4TO CLIOCOOCTBYET MHTEIPUPOBAHMIO NPENOJaBaHUs HH(OPMATUKH, MAaTEMAaTHKH,
($u3MKH, YepUEHUs], €CTECTBEHHBIX HAYK C Pa3BUTHUEM MH)KEHEPHOI'O MBIIUIEHUS, Yepe3
TEXHUYECKOE TBOPUYECTBO, SBJSAETCS NIPOrpaMMON Kypca TEXHUYECKON HaIllPaBIEHHOCTH.
TexHuueckoe TBOPYECTBO — MOILIHBIN MHCTPYMEHT CHUHTE3a 3HAHUH, 3aKJIa/bIBAIOLIUIL
IPOYHbIE OCHOBBI CUCTEMHOI'O MbIIIIEHUs. Takum o0pa3zoM, HHKEHEPHOE TBOPUYECTBO U
71a00paTOpHbIE UCCIIEI0OBAaHUSI — MHOI'OIpaHHas JAeATeIbHOCTh, KOTOPasl TOJKHA CTaTh
COCTaBHOM YaCThIO IOBCEIHEBHOM KU3HU KaX/10r0 00y4aroerocs.

JIs ycmemHoro mpoOBEACHUS 3aHITUN HMCIOJB3YIOTCS Pa3HOOOpa3Hble BHUILI PadoOT:
UTPOBBIC  DJIEMEHTBHI, WIPbl, JTUAAKTHYECKUA W  pa3laTOvYHbId  MaTepual,
(U3KYJIbTMHHYTKH,  KPOCCBOPABI,  TOJOBOJIOMKH,  IIPOEKTBI,  HCCIICAOBaHUS,
MPOrpaMMHUPOBAaHKUE W MoJIeIUpoBaHue B cpene Tinkercad, 4To mo3BosIeT IPOBOIUTH
3aHSTHS ¥ BBITOJTHATH POSKTHI B TUCTAHITMOHHON (hopMe.

Hean:

* TIOBBIIIICHHE MOTHBAIIMH K H3yYEHHIO TIPEAMETOB €CTECTBEHHO=MATEeMaTHIECKOTO
nukia (dpusuka, nHGOpMaTHKA, MATEMATHKA, TEXHOJIOTHSA);

* 3HAKOMCTBO C OCHOBHBIMU MPUHIIMIIAMU MEXAHUKH, C OCHOBAMU
IIPOrpaMMHPOBAHUS B rpauecKOM 1 TEKCTOBOM SI3bIKaX;

¢ TIOHHMMAaHHUC BAXXHOCTHU MCKITPCIMCTHBIX CBHSGﬁ;

° (bOpMI/IpOBaHI/Ie HEJIOCTHOI O MUPOIIOHMMAHUS U COBPEMCHHOI'O HAYIHOT' O
MHUPOBO33pPCHUA.



3agaum:

* U3y4YEHHUE NEePBOHAYAIbHBIX 3HAHUN O KOHCTPYKLUHU POOOTOTEXHUUECKHUX
YCTPOWCTB;
* O3HAKOMJICHHE C MpaBUIaMU 0€30MacHOM pabOThl C HHCTPYMEHTAMU;

* 03HAaKOMJIEHHE C IPOrPAMMHUPOBAHUEM POOOTOTEXHUYECKUX YCTPOICTB;

* (opMupoBaHue OOLIEHAYYHBIX U TEXHOJIOIMUYECKUX HABBIKOB KOHCTPYUPOBAHUS U
IIPOEKTUPOBAHMS;

* yMeHHue paboTaTh B KOJUIEKTHBE, Y3PHEKTUBHO pacipeiesiTh 00s13aHHOCTH;

®* Ppa3BUTHUC HCI/IXOCI)I/BI/IOJ'IOFI/I‘-IGCKI/IX Ka4dycCTB O6yanOIHHXC5II namMsaTb, BHUMAaHUC,
CITOCOOHOCTH JIOTHYECKU MBICJINTb, dHAJIM3UPOBATD.

* Ppa3BUBATh YMEHMS M3JIaraTh MBICIHM B YETKOU JIOTUUECKOU MOCIIEI0BATEIBHOCTH,
OTCTauBaTh CBOIO TOUKY 3PEHMUS, AHAUIM3UPOBATH CUTYAIUIO U CAMOCTOSITEIIHO
HaXOJWUTh OTBETHI HA BONPOCHI MyTEM JIOTUYECKUX PACCYHKIACHUM.

Heab: oOyueHre ocHOBaM pOOOTOTEXHUKH, IPOrPAMMHUPOBAHHUS, PA3BUTHE
TBOPYECKUX CIIOCOOHOCTEN B MPOLIECCE KOHCTPYUPOBAHUS U TPOEKTUPOBAHMUSL.

3ansaTusa npoBogAaTcs 1 pa3 B Heaento 1o 2 yaca, 68 4. B roa. [Iporpammoii
MPETYCMOTPEHO TIPOBeNIeHNE 26 MPAKTHUECKUX PadoT.

O)KI/II[aeMl)Ie pe3yjabTarThbl:

JImunocTtHble YY/]

* TOTOBHOCTh K CAMOUJICHTHU(PHUKAIIMU B OKPYKAIOIIEM MUPE HA OCHOBE
KPUTUYECKOT 0 aHaIn3a HH(OpMaIy, OTpakaroulell pa3InyHble TOYKU 3PEHUS Ha
CMBICJI U LICHHOCTH KU3HH;

* yYMCHHE CO3/aBaTh U MOJEPKUBATh MHIANBUAYATbHYIO HHOOPMAITMOHHYIO CPEY,
o0ecreynBaTh 3alUTy 3HAYUMOI HHPOPMAIIMK U TUYHYI0 HHPOPMAIIUOHHYIO
0€30MacHOCTh, Pa3BUTHE YyBCTBA JTUYHON OTBETCTBEHHOCTH 3a KaU4ECTBO
OKpYy’Karorer HHPOPMAITMOHHON CPEIbL;

* MPUOOPETEHHUE OMbITA UCIIOJIB30BaHUS WH(OPMALIMOHHBIX PECYPCOB OOIIECTBA U
AJIEKTPOHHBIX CPEJICTB CBSA3HM B yUE€OHOU U MPAKTUYECKON JACSTEIbHOCTH;

* yMEHHUE OCYUIECTBISATH COBMECTHYIO MH(OPMAIIMOHHYIO IE€ATEIbHOCTb, B
YACTHOCTH IIPH BBIIIOJIHEHUHU YUEOHBIX IPOEKTOB;

* TOBBIIICHUE CBOETO 00Pa30BATEILHOIO YPOBHS U YPOBHS TOTOBHOCTH K
MIPOJIODKEHUIO 00y4eHus ¢ ucmoiab3opanuem MKT.



MeTtanpeameTrHbie

Ho3nasamenvnvie Y/

Havasno (oOpMUPOBAHUS HABBIKA MOMCKA HEOOXOAMMOUN MHPOPMALIUU JIs
BBITIOJTHEHUS YUYEOHBIX 3aJJaHUN;

cbop uHpopmanuu;

o0pabotka undopmaiuu (¢ nomowwvio UKT),

aHaM3 MHGOPMAIIHH;

nepenava uHbopmaiuu (yCTHBIM, TUCbMEHHBIM, ITU(POBBIM CIIOCOOaMU);
CaMOCTOSITEITLHO BBIJICTISATH U (DOPMYITUPOBATH MIO3HABATEIBHYIO TIEITh;
UCTIOB30BaTh O0IIKE MPUEMBI pEIICHUS 3a/1a4;

KOHTPOJIUPOBATH M OIEHUBATH MPOIIECC M PE3YyiIbTaT JACITCIbHOCTH;

MOJIETTUPOBATD, T.€. BBIACIATH U 0000IIEHHO (PUKCUPOBATH TPYIIIIHI
CYIIECTBEHHBIX MPU3HAKOB O0BEKTOB C IEBIO PEIICHHSI KOHKPETHBIX 3a]1a4.

IMOABCACHUC ITIOA ITOHATHUC Ha OCHOBC PACIIO3ZHABAHUA O6T>€KTOB, BBIACIICHUA
CYHICCTBCHHLIX IIPU3HAKOB;

CUHTE3, CPABHEHUE;
KJaccu(UKaIus 1Mo 3aJaHHbIM KPUTEPHUSIM;

YCTaHOBJICHHE aHAJIOTUI; TOCTPOEHUE PACCYKICHUS.
Pecynamuenvie YY/[

HABBIKM YMEHUS (POPMYITUPOBATh U yAEPKUBATh YUCOHYIO 3a/1a4y;
peo0pa3oBBIBATh MPAKTUIECKYIO 33/1a4y B MIO3HABATEIBHYIO;
CTaBUTbH HOBBIC YUEOHBIC 3a/1a4u B COTPYIHUUECTBE C YUUTEIIEM;

BBIOMPATH JIEHCTBUS B COOTBETCTBUHU C MTOCTABICHHOW 3a/1a4eil U yCIOBUSMU €€
peanus3anuy;

YMEHHUE BBIMOJIHATH y4€OHbIE ACHCTBUS B YCTHOU opMme;
HCIOJIb30BAaTh PEYb ISl PETYIISIIAN CBOETO ACUCTBUS;

CIIMYaTh CII0CO0 JICUCTBUS U €TI0 pe3yibTaT C 3aJaHHbIM 3TAJIOHOM C LECJIbIO
O6Hapy>KeHHSI OTKJIOHCHUM U OTJIMYMI OT OTaJIOHA,

aJICKBaTHO BOCIIPUHUMATH IIPEIIIOKEHUS YUUTEIIEN, TOBAPUILEH, POAUTEIIEN 1
JIPYTUX JIFOACH 10 UCIIPABICHUIO JTOMYIIIEHHBIX OIMNOOK;

BBIAICIIATH U (POPMYIUPOBATH TO, YTO YK€ YCBOEHO U YTO €€ HY>)KHO YCBOMTA,
OIPENENATh KAYeCTBO U YPOBHS YCBOCHHS;



Kommynukamuenwvie YY/[

B nporecce o0yuenus ety yyarcs:
paboTath B rpymie, yauTbIBaTh MHEHUS TAPTHEPOB, OTJINYHBIE OT COOCTBEHHBIX;

CTaBHUTh BOIIPOCHI;
oOpalarbcst 3a MOMOIIBIO;
(bopMyIHpPOBATH CBOU 3aTPYAHCHUS;
npeiaraTb MOMOIb U COTPYIHUYECTBO;

JOTOBapHUBATHCS O paclpenesieHnH (PYHKIUI U poieid B COBMECTHOM
NEATEIBbHOCTH;

CIIylaTh cOOECeHUKaA;

JIOTOBApHUBATHLCS U IPUXOAUTH K O0IIEMY PEIICHUIO;

(hopMyIMpOBaTh COOCTBEHHOE MHEHHUE U TIO3UIIHIO;

OCYIIECTBIISATH B3aUMHBIA KOHTPOJIb;

aJICKBaTHO OIICHMBATh COOCTBEHHOE MTOBEJICHUE U ITOBEICHUE OKPY KAIOIIHX.
Pe3ynpTaTHBHOCTH TIPOTPaMMBI

Osxujiaemble pe3yabTaThl 00YUYEHHUs - YMEHUE CAMOCTOSITENIEHO OCYLIECTBIISITh
TBOPYECKHUE MPOEKTHI ¢ MOMOUIbI0 Arduino.

IInanupyemble pe3ybTaThl:

00y4aroUIUiiCs TOJIKEH 3HaTh: — HCTOPUIO POCCUICKOr0 TEXHUYECKOIO
MOJIETTUPOBAHMUS;

IIpaBHUJIa 0e30macHOCTH pa60T51 C UHCTPYMCHTAMU,

AIIEKTPOHHBIE ¥ MHUKPOIIPOIIECCOPHBIE MOy MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM;

OCHOBBI Pa3pabOTKH aJTOPUTMOB M COCTABIICHUS MMPOTPaAMM yIIPABIICHUS
poboTom;

MPOBOJAUTH HACTPOUKY U OTJIAJIKy KOHCTPYKIIUU poOOTA.

OO0yuaromuiics 10J15KeH yMeThb:

CO3/1aBaTh U NOJACPKUBATh UHIUBUYaJIbHYIO HH(POPMALIMOHHYIO Cpeny,
o0ecreynBaTh 3allUTy 3HAYUMOI HHPOPMALIMK U TUYHYIO HHPOPMALIMOHHYIO
0€3011acCHOCTh, PA3BUTUE YYBCTBA JIMYHON OTBETCTBEHHOCTH 33 KAUECTBO
OKpyXxaroiei "HHOPMAITMOHHON CPEJIbI;



*  UCMOJbH30BaTh MHPOPMAIIMOHHBIE PECYPCHI OOILIECTBA U IIEKTPOHHBIX CPEACTB
CBSI3M B yUE€OHO! U MPAKTUYECKON AESITEIIbHOCTH;

*  OCYHIECTBJISATh COBMECTHYIO HH(OPMAIIMOHHYIO JIESITEIHHOCTh, B YACTHOCTHU TIPU
BBITIOJTHEHUHU y4E€OHBIX TPOEKTOB;

* TMOBBIIIATH CBOM 00pa30BaTENbHBIN YPOBEHb U YPOBEHb TOTOBHOCTH K
IPOJIOJDKEHUI0 00y4deHHs ¢ ucronb3oBanueM UKT;

* IUIAHUPOBATH JAEATEIIBHOCTD: ONPEAEIIATh I10CIEN0BATEIBHOCTD IPOMEKYTOYHBIX
LeJIer ¢ yY4ETOM KOHEYHOT' O PE3yJIbTaTa, COCTABIIATH IUIAH U MOCIEA0BATEIbHOCTD
JNEUCTBUI; TPOTHO3UPOBATH PE3YIbTAT AEATEILHOCTH U €r0 XapaKTEPUCTUKH;

* BJAJICTh HABBIKAMH Pa3paOd0TKHA MAKETOB MHPOPMAIIMOHHBIX, MEXaHUICCKUX,
DJIEKTPOHHBIX K MUKPOIIPOIIECCOPHBIX MOIYJIEH MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CHCTEM;

* BJAJETh OCHOBAMU Pa3pabOTKH aJTOPUTMOB M COCTABJICHUS MTPOTPaMM
yIpaBJIeHHsS] pOOOTOM; YMEHHUE TPOBOAUTH HACTPOUKY U OTIAAKY KOHCTPYKIIHH
pobora.

[Iporpamma paccuntana Ha 1 rog oOyueHnust. [Ipu opranuzanuu nporecca oOydeHus B
paMKax JJaHHOM MPOrpaMMbl MPENoIaraeTcsi IPUMEHEHUEM CIIEAYIOITUX
MearornuecKuxX TEXHOJIOTH 00yUeHHs: OpraHu3aIlis CaMOCTOSATEIbHON PaboThI,
MPOEKTHON JEATENTbHOCTH, CAMOKOHTPOJIS, pehIEKCUBHOIO O0yUYEeHUS, OpTraHU3allUs
paboTHI B Mapax.

dopma O1leHKH - IEMOHCTpAIus, 3a1uTa PaObOThI, BHICTYIUICHUE TIEPE 3PUTEIISIMH,
WTOTOBBIN TTOKa3 IPOEKTA.

Copnepsxkanue nporpamMmbl

1. BeogHoe 3ansTre. TexHuka 6€30MacHOCTH MPU padbOTEe B KOMIIBIOTEPHOM KJjiacce.
OO6mmii 0630p Kypca.

TexHuka 6€30MacHOCTU MPHU pabOTe B KOMIIBLIOTEPHOM KJIacce U 3JIeKTpOoOe30MacHOCTb.
CoBpeMeHHOE COCTOSIHUE POOOTOTEXHUKUA U MUKPOIJIEKTPOHUKH B MUPE U B HallIEH
CTpaHe.

2. 3HakomcTBO ¢ m1atoi Arduino Uno.

CTpyKTypa U COCTaB MUKPOKOHTpoJLIepa. [TuHbL.

3. TeopeTnueckre OCHOBBI AJICKTPHYESCTRA.

VYipaBicHUE 3JIEKTPUYCCTBOM. 3aKOHBI AJIeKTpuuecTBa. Kak ObICTPO CTPOUTH CXEMBI:

MakeTHas 1mjiata. YTeHue 3JIeKTPUYECKUX CXeM. Y TIPaBJI€HUE CBETOAMOOM.
MynbTUMETP — OCHOBBI U3MEPEHUI. DJIEKTPOHHBIE U3MEPEHUS.

4. CXeMOTEXHHKA.



[TapannensHoOe 1 nOocaeR0BaTENbHOE NOAKI0YEHNE. [[puHIMI paboThl NEpeKITIoUaTeNs.
[Tpunuun padoTsl pe3uctopa. DKCIEPUMEHTHI € pe3ucTopoM. [IpuHiun padoTsl
nepexiouaresd. Ceeroauoasl. IIpuHImn paboTel 3yMMepa U epeKIodares.
[TpuHin paboThl KOHEHCATOpa. DKCIEPUMEHTHI ¢ KOHAeHcaTopoM. [IpocTas cxema co
CBETOJMOaMU. DKCIIEpUMEHTHI ¢ poToauoom. [IpuHImn paboThl CUTHATTU3ALUY.
DKCHEpUMEHTHI C AMOJAMHU. DKCIEPUMEHT CBETOAUOA-(POTOANO, «TaiiMep S55».
«OmnbIThI € repkOHOMY. «IIyabT 17151 KOHTpOJUIEpaY.

5. 3HaKOMCTBO CO CpeAol MPOrpaMMUPOBAHUS

ITogmporpaMMsbl: Ha3HaYEHUE, ONIMCAHKE U BbI30B. [lapaMeTpsl, TOKanbHbIE U
riio0asibHbIE IepeMeHHbIe. JIornueckne KOHCTPYKIIHMH.

6. Jloruueckue nepeMeHHbI€ U KOHCTPYKITUU

Oco0eHHOCTH OJIKIIIOUEHHS] KHONIKU. Y CTpaHEHHE IIYMOB C TIOMOUIBIO CTATUBAIOIINX U
HNOATATUBAIOIIMX pe3ucTopoB. [Iporpammuoe ycTpanenue npedesra. bynesbie
IIEPEMEHHBIE U KOHCTAHTBI, JIOTUYECKHUE OTIEPALINH.

7. AHaAJIOTOBBIC M ITU(POBBIE BXOABI U BBIXOABI. [IpHHIMIIBI UX UCIIOIB30BAHUS

AmnasoroBsie 1 i poBbie curHaisl, noustue [IIMM. Ynpasnenue yctpoiicTBamu ¢
MOMOIIBIO TTOPTOB, NoaaepxkuBaromux HIMM. [luknnueckne KOHCTPYKIUH, JATUYUK
CIIy4alHBIX YHCEIL.

8. Cencopsl. laTunku Arduino.

Ponb cencopoB B ynpasisieMbIx cuctemax. CEHCOpBI U IEPEMEHHBIE PE3UCTOPBI.
Henutenp HanpspkeHus. [loreHnimomerp. AHanoroBslie CUTHaJIbI Ha BXoje Arduino.

Hcnonb3zoBanrne MOHUTOpPA MOCIEN0BATENBHOIO MOPTA JIs1 HAOIIOACHHI 32
rapaMeTpaMy CUCTEMBIL.

9. Peanu3zanus npoeKTOB

IIpoekTsl: «Masgdok», «Massuok ¢ HapacTarouen APKOCTbIO», «CBETWIIBHUK C
YIIPaBJISIEMOU SIPKOCTBIO», «TepMeHBOKCY, «Ilynbcapy, «HouHON CBETUIBHUKY,
«KHormka + cBeroguon», «Crerodop», «RGB cBerogmony, «Mep3koe MIaHUHOY,
«berymuii oronex», «KHomouHbI nepekoyaTensy, «KHonouHsie KOBOOW,
«Oxpannas cuctemay, «Tepmomerpy», «Cexkyngomep», «Moit po6oT», «Konecnast 6a3a -
Konecnuna», «Tanen komecHuub», «KonecHunua B reny», «KonecHuia Ha goporey.
3HaAKOMCTBO C pe3ucTopamu, cBeroguogamu. Coopka cxem.

[IporpammupoBanue: pynknus digital Write. Tabnuiza MapKUpOBKHU pE3UCTOPOB.
Muranwue B npotuBodaze. [logkmtoueHrne moTeHITMOMETpa. AHAJIOTOBBIN BXO/.
TepmenBokc. [loakimouenue poropesucTopa, nbe30nuIaIKu. BocnpousBeneHue 3Byka.
[TocnenpoBaTenbHOE U apaJLIETbHOE MOAKIIOUEHUE PE3UCTOPOB. DOTOPE3UCTOP.
Oco0eHHOCTH MOAKIIOYEHHS U TPOrpaMMUPOBAaHUS KHONIKK. MozenupoBaHue padoThl
JIOPOXKHOTO Tpex1BeTHOro cBerodopa. [logkmtouenue u nporpammupoBanre RGB-



CBETO/IMOAA. 3HAKOMCTBO C YCTPONUCTBOM M (PyHKUMSAMHU TpaH3uctopa. [logkmouenue u
IIPOrpaMMHUPOBAHUE YCTPOUCTB C TPAH3UCTOPAMU U CBETOIUOAHOMN LIKAJION.
[TogximroueHne U TpOrpaMMHUPOBAHUE YCTPOMCTB C TPAH3UCTOPAMU U CBETOIHOIHON
mikanoi. [ToakmroueHne Tpex KHOMOK U Mbe3onuinaiky. [TouaTue «apede3r»
KOHTakToB. Tpurrep. [IporpammupoBanue my3piku. Co3jaHuE UTPYIIKK HA PEAKLHUIO:
Ha OBICTPOTY HaXKATHsI KHOMNKH 10 curHainy. [logkimtouenue ceMucermeHTHOro
unaukaropa. [logkmouenue nHGpaKpacHOro AaTyrKa.

10. Po6ororexuuka Ha 0aze ARDUINO

CoOopka MOOMIILHOTO pOoOOTa HA OCHOBE JIBYXMOTOPHO# matdopmsl. [1naTer
pacmmpenus — sl (Arduino shield). IMoakmrouenne nBurareneit. Tubl ABMOKCHUS
po6ota. [IporpamMMHOe yrpaBiieHHUEe JBUKEHUEM TUIATPOPMBI MO CI0KHON TPAEKTOPUHU
(IBWKEHHME 110 KPyTy, 1Mo criupanu). [lonkmrouenrne nHPppakpacHOro JaabHOMEpA.
VYpasnenue ¢ 00paTHOM CBA3bIO. J[BUKEHHE BAOIL CTEHBI. AJTOPUTM BBIXOJA U3
nabupuHTa. AHAJIOrOBBIE U TU(POBBIE NaTYUKU (TPEUMYIIECTBA U HEJOCTATKU
U(POBBIX U aHAJIOTOBBIX AATYUKOB). OOHapyKeHHE OENbIX U YEPHBIX YIaCTKOB
MOBEPXHOCTH (YCpPEIHEHHE aHAJIOrOBOI0 cUrHaia). J[BuxeHnue podora B npezenax
rpaHull (TaHel B Kpyre, MEXIy AByMs apayljiebHbIMUA TUHUSAMHK ). OOHapyXeHHE
NEepEeKPecTKOB. JBmkeHue podoTa 1Mo CI0KHBIM TPACKTOPUIM

(mporpammupoBanue). O630p perynstopos. [I[ponopiinoHanbHOE yIIpaBiICHHE.

[IponopimonansHo-audhepeHmanpHoe ynpasienue. [IponopurnonanbHO
WHTErpaabHO-Iu( G epeHIATbHOE YIPABIICHHE.

11. UnauBuayanbHasi IPOEKTHAS AESITEIbHOCTb.

Pabota Hai MHIUBHUYaJIBHBIM TTPOCKTOM (0OCYXICHHUE HJICH, TEMBI IIPOCKTOB,
uHpopmarun). Pazpaborka minana (hopMynrpoBaHUE 1IETU IPOEKTa, COCTABICHUE
rpaduka paboThl HaJ TPOEKTOM). AJITOPUTM MOATOTOBKH BRICTYIUICHUS. [lomroTroBka
BBICTYIUJICHUSI.

12. UTOT'OBOE 3ansitue

HpaKTI/IKaI 3aH_II/ITa HHAUBUIYAJIbHBIX U KOJUICKTUBHBIX ITPOCKTOB.



TemaTuuyeckoe NJIAHUPOBAHUE

OcHoOBHBIE BH/bI 1¢ATCJIBHOCTH

Neni/m| Ha3sBanue pasjaesia, TemMbl Yac
yqammxcsi
1 |BBognoe 3aasartue. Texuuka 2
0€30MacHOCTH P paboTe B
KOMITbIOTEpHOM Kitacce. OOmuit
0030p Kypca.
2 [3makomctBO c TiaToi Arduino 2 |0OBSCHSIET OCHOBHBIC MIOHATHS
Uno. DIIEKTPUIECTBA CXEMBI; HA3bIBACT
OCHOBHBI€ AJIEMEHTHI Ha IU(PPOBBIX
CXeMax; MOJIb3YEeTCsl CPenomn
IPOrpaMMUPOBAHUS JUISI CO3JaHUS
POrpaMmbl pabOTHI
MUKPOKOHTPOJUIEPA; OOBICHIET
Pa3HUILY MEXIY Pa3IUIHbBIMU
UCTOYHHKAMU MTUTAHUS U BIOUpaeT
HE0OXO0IUMBbIE; TTOJIb3yeTCsl Ta0IuIeH
MapKUPOBKU PEIUCTOPOB IS
OIpeJIETICHHSI COOTBETCTBYIOIIETO
HOMMUHAJA,;
3 |Teopernueckue OCHOBBI 2  |4MTaeT CXEMBI; BBIIOIHAET COOPKY
AJIEKTPUIECTBA. DIIEKTPUIECKUX CXEM, BHOCHUT
UCTIPABJICHUS B 3JIEKTPOHHBIE CXEMBI,
coOpaHHbIE€ HETIPABUIIBHO;
HKCIEPUMEHTUPYET, UCTIONIb3YS
OCHOBHBIE IPUHIIMIBI PAOOTHI 0a30BBIX
3JIEKTPOHHBIX KOMIIOHEHTOB.
4 |CxeMOTEXHHKaA 16 |ucmonb3yeT COBpEMEHHbBIE CPEIbI

IPOrpaMMHUPOBAHHUS
MHUKPOKOHTPOJIEPOB; OOBICHSET
OCHOBHYIO CTPYKTYpPY HPOrpaMMbl U €€
AJIEMEHTBHI; MTOJIB3YETCS] TAKUMU
OCHOBHBIMU TOHSITUSIMU
IPOrPaMMHUPOBAHMS KaK

NepeMeHHbIE, BEIPAKEHHUS, TIOTHYECKUE

KOHCTPYKIIUH, PYHKIIUU




3HaAKOMCTBO CO Cpeloi
IPOrpaMMHUPOBaHHUS

YMEET COCTAaBUTh MPOrpaMMy B
COOTBETCTBUH C OCTABICHHOU
3a7a4yeil 1 3arpy3uTh €€ B
MHKPOKOHTPOJIJIEP; aHAUTU3UPYET
MPEICTABIECHHYIO KOMIIBIOTEPHYIO
MIPOTPAMMY U ONPEIEIIAET, YTO
COOTBETCTBYIOIIIAsl IpOrpaMmMa
BBIIOJIHSACT

Jlornueckue nepeMeHHbIE U
KOHCTPYKIIMHU

OOBSACHSIET Pa3HUITY MEXTY TU(PPOBBIM
Y QHAJIOTOBBIM CUTHAJIOM; PUBOJIUAT
MIPUMEPHI UCTIOJIB30BAHUS PA3IMUYHBIX
TUIIOB CUTHAJIOB; OOBSICHSIET IPUHITUII
HIMPOTHO-UMITYJIbCHON MOJTYJISLINY;
OIMCHIBAET IIBETOBBIC MOJICIH U UX
pOJIb B CO3/IJaHUM 11BETA;
00OCHOBBIBAET BHIOOP
COOTBETCTBYIOIIIETO TUIIA CUTHAJIA B
CBOEH CXEeMe.

AHaJIOroBbIC B UGPOBBIC
BXO/JIbI ¥ BBIXOJBI. [IpUHIIHIIBI
UX UCIIOJIb30BAHUS.

OOBSCHSET OHATHE CEHCOPa;
pasinuyaeT TUITbI CEHCOPOB; MIPUBOIUT
IPUMEPHI IPUMEHEHUST CEHCOPOB;
OCYIIECTBIISIET HACTPONKU JATYHKOB;
CHUMAET TIOKa3aHUsI, KOTOPHIC
MOCHUIAIOT JATYUKH; OTIUCHIBAET
po0JIEMBI, BO3MOXHBIE ITPU
UCIIOJIb30BAaHUU JIATUYMKOB; MOJIb3YETCS
Pa3IMYHBIMK THITAMH JTATIYUKOB TSI
MOJIyYEHHUS HEOOXOIUMO
uH($OpMAITUH; CO31aeT MPOTPaMMHBIN
KOJI JIJIs1 yPaBIICHUS JaTYNKAMU;
BBEIOMPAET COOTBETCTBYIOIINHA JTaTIUK
JUISL TIOJTYYEHUS HEOOX O TUMOTO
CUTHaJja.

Cencopsl. Jlatunku Arduino.

coOmMpaeT ycTpOHCTBa MO CXeME Ha
MaKETHOM IIIaTe MOAKIII0YaeT
($hOTOPE3UCTOPHI, PE3UCTOPHI,
MBE30MHUIIAIKY TTOI0UPAET HOMUHAIIBI
PE3UCTOPOB. MOAKIIOUAET PE3UCTOPHI
Pa3HBIMU CITOCOOAMU. TIOJIKITIOYAET U
IPOrPaMMHPOBATH KHOIIKH.
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Peanuzanus npoexTos

12

MOJKJIIOYAET TaTUUKU U CEHCOPBI.
MIOAKJIIOYAET U MPOTPAMMUPYET
YCTPOMCTBA C TPAH3UCTOPAMH.
OCYILECTBJISIET OAKIIOUYECHHE
JIEKTPOHHOM CXEMBI B 3aBUCUMOCTH
OT THUIIAa BBIOPAHHOI'O CUTHAJIA;
IIPOBEPSIET TUII CUTHAJIA, IT01aBAEMOT0
Ha YCTPOWCTBO;

10

PoGororexuuka Ha 0ase
Arduino

18

VYuanuecs coouparor
UHTEIUICKTYaIbHYIO
POOOTOTEXHUYECKYIO TUIATPOPMY,
JTATYMKH, TUTATHI PACIIIMPEHHS,
OCBaMBAIOT 0A30BBIC AJITOPUTMBI
JIBWKCHUS POOOTOB TIO0 TPACKTOPHH,
00be3/1] MPENATCTBHUM, PEIIAIOT 33IaUH
OpHEHTaIUX POOOTa B IPOCTPAHCTRBE,
3a/1ayu OOMEHa U Tiepeiayyl TaHHbBIX.

11

PabGora Hag cOOCTBEHHBIMU
TBOPYECKUMU MIPOCKTaAMHU

HasbiBaeT ocHOBHBIE cepbl
MPUMEHEHUS] MUKPOKOHTPOJUIEPOB B
obmecte. OCyIIecTBIsSET aHAIN3
NPEIOCTaBIECHHOT O YCTPOUCTBA.
HasbiBaeT OCHOBHBIE COCTABJISIOIINE
ycrporictBa. crionp3yer
JOTIOJIHUTEIIbHBIC TUIaThl PACHIUPEHUS
U JATYUKH JIJIs1 IPEOCTaBICHUS
YCTPOMCTBY COOTBETCTBYIOIINX
BO3MOxHOCTeH. Co31aeT cOOCTBEHHBIE
OMOIMOTEKH IPH MPOrpaMMUPOBAHUU
ycTpouctsa. [IpuBoaut BapuaHThl
YIIYUIIEHUS CYIIECTBYIOIIEH
KOHCTPYKITMHU ¥ pabOThHI JJIIEKTPOHHOTO
YCTPOMCTBA.

Hroro

68
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Ka.]IeHI[apHO - TEMATHYICCKOC IIJIAHUPOBAHUE

I[aTa NMpoBEACHUSA

Ne Tema 3ansaTuid K;I::_)ri“;iﬂ
IJIAH dakr

1 |BBoanoe 3ansitue. Oxpana Tpynaa. O0mumii 0630p cobecen
Kypca. OBaHUE

2 |3naxomctBo ¢ iatoil Arduino Uno.

3 |3aKoHBI ANEKTPUYECTBA.

4 |Yrenue cxem. Iloctpoenne cxeM. MakeTHas miarta. cxema

5 |MynsTUMETp OCHOBBI. DJIEKTPOHHbBIE U3MEPEHUSI.

6 |[lapannenbHoe U MOCIEAOBATEIHHOE MOIKIIOYCHHIE

7 |«llynbT n1nst KOHTpOJUIEpa»

8 |[Ipuniun paboThl pe3ucTopa. IKCIEPUMEHTHI C cxema
PE3UCTOPOM.

9  |IIpunammn pabotsl nepexmrodarens. CBETOIUOAbI

10 |ITpuniun paboThl KOHAEHCATOPA, 3yMMepa

11 |DKcnepuMeHTHI ¢ KOHJEHCATOPOM

12 |IIpocrtas cxema cO CBETOANOIaMHU

13 |DkcnepuMeHThI ¢ GOTOANOIOM

14 |Ilpunuun paboThl CUTHATU3ALUN cxema

15 |DkcnepuMeHTHI ¢ JUOAaMU

16 |DkcnepuMeHT CBETOANO-()DOTOANON

17 |3HaKoMCTBO €O cpeaoil NporpaMMUPOBAHUS

18 |Ilepemennsble, JoruKa, QyHKIUY.

19 |Kuomkwu u noruka

20 |Anasiorobie U IIU(GPOBBIE CUTHAIIBI
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21

[ITNM - yripaBiieHuE SIPKOCTHIO

22 |CeHCOpbI, pe3UCTOPBI, JEIUTETU HAIPSHKCHHUSI

23 |MOHHUTOp MOCIEN0BATEIHLHOTO TTOPTA

24  |TIpoexT «Mas40K»

25 |IIpoext «Mas9oK ¢ HapacTaroIIel SPKOCTHIOY

26 |IIpoext «CBETWIBHUK C YIIPaBISIEMOU SIPKOCTHIO»

27 |IIpoext «TepMEeHBOKC)

28 |Jlornueckue nepeMeHHbIE U KOHCTPYKIIMH

29 |Coznanue COOCTBEHHBIX TBOPUYECKUX MPOCKTOB
yyammxcs

30 |Ananorosbie U ITU(POBBIC BXOABI U BEIXOJIBI. MOJIEJTb
[TpyHLIKIIBI UX UCTIONb30BAHUSL.

31 |Co3nanue cCOOCTBEHHBIX TBOPUECKHUX MPOCKTOB MOJIETb
yyammxcs

32 |IIpoext «HoYHOI CBETUITHHUK MOJIETb

33 |IIpoekt «KHoMKa + CBETOIUOI» MO/IEITb

34 |Cosnanue COOCTBEHHBIX TBOPUECKHUX MPOECKTOB MOJIETb
yyanmxcs

35 |IIpoekt «CBetodop» MOJIEJTb

36 |IIpoext «RGB cBeToanony

37 |Co3nanue COOCTBEHHBIX TBOPUECKHUX MPOCKTOB MOJIETb
yyanmxcs

38 |IIpoekTt «berymmii OoroHeK» MOJIEJTb

39 |[Ipoekt «Mep3koe MUaHUHO» MOJIEJTb

40 |I[IpoexT «KHOMMOYHBIN MTEPEKITIOUATEITH) MOJIEJIb
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41 |Coznmanve COOCTBEHHBIX TBOPUYECKHUX MTPOCKTOB MOJIEJb
yUaluxcs

42 |IIpoekT «OXpaHHAS CHCTEMAY) MOJETb

43 |Cencopsl. [latuuku Arduino. MOJIETb

44 |Coznmanve COOCTBEHHBIX TBOPUYECKHUX MTPOCKTOB MOJIEJb
yUaluxcs

45 |IlogkiroueHue cepBONPUBOAA MOJI€JTb

46 |Co3naHue COOCTBEHHBIX TBOPUYECKHUX MPOEKTOB MOJIENb
yUaIuxcs

47 |Cbopka poboTta MOJIEJTb

48 |[TomkmroueHne 0OOpPyIOBAHMS MOJIEJb

49 |Pa3paboTka mporpaMmbl ¢ BKIFOUEHHEM MHUTaHUS MOJIETTh

50 |Pa3paboTtka mpoekTa « JHKOJEP» MOJIETTh

51 |Pa3paboTka npoekta « JHKOJEp» MOJIEJIb

52 |Pabota ¢ HECKONBKMMH UCXOJHBIMU (harimamu

53 |Pabota ¢ HeCKOJIbKMMH UCXOIHBIMU (paitmamu

94 |IIpoekt «KerenbpuHr» MOJIEIb

55  |ANropuTMmbl ABMKEHUS POOOT MOJIEJIb

56 |ANTOpUTMBI IBMKCHHS pOOOT MOJETb

o5/ | YnpTpa3ByKOBOM JalbHOMED MOZETb

58 |[Bmwxenue podoTa Mo JaOUPUHTY

59 |/IBmwxenne poboTa 1o JaOUPUHTY

60 |[Ipoekt «CnemoBaHue MO JIUHUM

61 |IIpoext «CiemoBaHME MO JTUHUM
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62 |IIpoext «CremoBaHUE MO TUHUI MOJIEJb
63 |Perymnsitopel. Busbl peryisitopos. MOJIETb
64 |[IpoekT «/IBMKEHHE IO TPACKTOPHH MO/JIENb
65 |[IpoekT «J/[BHXKEHHE MO TPACKTOPUM

66 |O0Be3x poOOTOM MPENMATCTBUI MOJIETTh
67 |/ABwKeHue poboTa BIOJb CTCHBI MOJENb
68 |Coznmanue COOCTBEHHBIX TBOPUYECKUX MPOCKTOB IPOEKT

yuaiuxcsi. UToroBast koHdepeHIus yqamumxcs
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Tpeb6oBaHusl K YPOBHIO 3HAHUII, YMEHHII M HABBIKOB M0 OKOHYAHUIO PeaTu3aunu
MPOrpamMmmbl:

VYyammecs 11-14 ner B pe3ynbTaTe yCBOSHHS NPOrPaAMMBI
JOJIZKHBI 3HATh:

* mpaBwia 6e30macHON paboThI;

* OCHOBHBIE KOMIIOHEHTBHI KOHCTPYKTOpOB Arduino;

* KOHCTPYKTHUBHBIE OCOOCHHOCTH PA3IUYHBIX MOJIETIeH, COOPYKEHUM U
MEXaHHU3MOB;

* KOMIIBIOTEPHYIO CPEIbl, BKIIOYAIOUIYIO B ce0sl rpaduueCKUid S3bIK
IIPOrPAMMHUPOBAHMS;

*  BUJBI MOJBIKHBIX U HEMOJBIKHBIX COCTMHEHUN B KOHCTPYKTOPE;
* KOHCTPYKTHUBHBIE OCOOECHHOCTH Pa3IUYHBIX POOOTOB;

* TPHUEMBI U OTIBIT KOHCTPYHPOBAHUSI C HCIIOJIb30BAHUEM CIEIIHAIBHBIX AJIEMEHTOB,
U Apyrux 0OBEKTOB U T.1.;

* OCHOBHBIE AJITOPUTMHUYECKUE KOHCTPYKIIMH, TAIIbl PEHICHUS 3a/1a4 C
HUCITOJIL30BaneM DBM.

yMeTh:

* HCIIOJIb30BaTh OCHOBHBIC aJITOPUTMHUYECCKUE KOHCTPYKIIUH JIJIs PeIICHUs 0a30BBIX
3a7ad4;

* KOHCTPYHMPOBATH PA3IUYHBIC MOJIETIH;

*  WCITOJIB30BaTh CO3JJaHHBIC POTPAMMBEI;

* TPUMEHSTH MOJIYYCHHBIC 3HAHUS B TPAKTUYECKOM JCSITEIHHOCTH.
BJIA/IETh:

* HaBBIKAMH pabOTHI C POOOTAMH;

* HaBbIKaMH paboThI B cpene Arduino.

MarepuajibHO-TeXHUYECKOE OCHAIIlEeHUE
KommbroTep, KOHCTpYKTOp Ha ocHOBE Arduino
Y4eOHO-MeTOAUYCCKUI KOMILICKT
Y4eOHO-MeTOAUYECKHMH KOMILJIEKT.

Juis yyammxces:

Ocunosnas (ILIOP):
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1. http://wiki.amperka.ru/ Teoperndeckuii ¥ MPaKTUUECKUN MaTepHa, OMMMCAHUE
HpaKTHKyMa

2. http://robocraft.ru/page/summary/#PracticalArduino TeopeTrueckuii U IpaKTHYSCKUIN
MaTcpuall

3. http://avr-start.ru/?p=980 DnekTpoHUKa )i HAUMHAIOIIUX. Y POKH.

JloronHuTenbHas

1. http://bildr.org MucTpyKIiMu 1 CKeTYH ISl IOAKIFOUYECHUS Pa3IMUHbIX KOMIIOHEHTOB K
rwiare Arduino.

25 http://arduino4life.ru npaktudeckue ypoku mno Arduino.

3. http://arduino-project.net/ Buneo ypoku, OMOIMOTEKH, TPOSKTHI, CTaThH, KHHUIH,
npwioxenust Ha Android.

st yunrens (LHOP):

1. https://sites.google.com/site/arduinodoit/home Metoaudeckue pa3paboTKH,
ONMHMCaHUE MPAKTUYECKUX U Ja00paTOPHBIX padoT.

2. http://bildr.org MaCcTpyKIIMU 1 CKETYH AJIs1 HOAKITIOUEHHSI Pa3IMYHBIX KOMIIOHEHTOB
K Arduino.

http://arduino4life.ru mpakTudeckue ypoku mo Arduino.

http://avr-start.ru/?p=980 DiekTpoHKKa 1151 HAUMHAIOIINX. Y POKH.

http://edurobots.ru 3annmarenbHas pOOOTOTEXHUKA.

http://lesson.iarduino.ru Ipakruueckue ypoku Arduino.

N o 0o &~ w

http://zelectro.cc CoobmiectBo paauomooureneii (Arduino). Ypoku, MpOeKThI,
CTaThH U JIp.

oo

http://cxem.net Caiit 1o paaro’IEKTPOHUKH ¥ MUKPO3JIEKTPOHHKE.

9. http://arduino-project.net/ Buneo ypoku, OMOIUOTEKH, TPOSKTHI, CTaThH, KHUTH,
npwioxenus Android.

10. http://maxkit.ru/ Buneo ypoku, ckerun, mpoekTsl Arduino.

11. http://arduino-diy.com Bce mis Arduino. JlaTuuku, ABUraTeIn, IPOESKTHI, SKPaHbI.

12. http://www.robo-hunter.com CaiiT 0 poOOTOTEXHHKE ¥ MHUKPOAJIEKTPOHHKE.

13. http://boteon.com/blogs/obuchayuschie-lekcii-po-arduino/uroki-po-
arduinooglavlenie.html?

Ypoknu no Arduino.

14. http://arduinokit.blogspot.ru/ Arduino-npoektsl. Y poku, mporpaMMUpPOBaHHE,
yIIpaBJIeHUE U MOIKIIOUYEHHE.
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15. http://kazus.ru/shemes/showpage/0/1192/1.html Dnexrponnsiii mopran. HoBocry,
CXEMBI, IUTepaTypa, CTaTbt, HOPYMBI IO FIEKTPOHUKE.

16. http://www.radioman-portal.ru/36.php ITopran ais paguomoouTeneid. Y pokw,
poekThl Arduino.

17. http://www.ladyada.net/learn/arduino/ ypokwu, uactpykius mo Arduino.

18. http://witharduino.blogspot.ru/ Ypoku Arduino.

19. http://arduino.ru/Reference IIpoekTsl, cpeaa mporpammupoBanus Arduino.

20. http://a-bolshakov.ru/index/0-164 Buaeoypoku, IpOSKTHI, 3aJa4H.
21. http://arduino-tv.ru/catalog/tag/arduino ITpoektsr Arduino.

22 .http://herozero.do.am/publ/electro/arduino/arduino principialnye skhemy i uroki/4
1-0-32 IlpunnunuansHbie cXeMbl U ypoku Arduino.

23. http://interkot.ru/blog/robototechnika/okonnoe-upravienie-sistemoy-arduino/ cryaus
MHHOBALIMOHHBIX POOOTOTEXHUYECKUX PEIICHUN. Y POKH, MPOCKTHI.

Jluteparypa

1. ['onukoB J1.B. Scratch. 18 urpoBsix IpOEKTOB 151 FOHBIX IPOrPAMMUCTOB
MUKpokoHTposuiepoB. - CI16.: BXB-IletepOypr, 2018. - 160 c.: u.
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4, "PyKkoBOACTBO MOIb30BaTENS K HA00py "YMHBIN AOM" 1JI SKCIEPUMEHTOB C
koHposuiepoM Arduino" -CI16.: BXB-IlerepOypr, 2017 - 48 c.: uin.

S. Nudopmatuka. [IpumepHsie padboune nporpaMMmbl KypcoB BHEYPOUHOU
NeATeNIbHOCTU. 5-6, 7-9 kiacchl: yuebHO — meToaunueckoe nocodbue /Tlox pen. JI. JI.
Bocogoii. - M.: BUHOM. JlaGoparopust 3nanuit, 2020. - 136 c.
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