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IHosicHuTe IbHAS 3aIIUCKA

Pabouass mporpamma AOMOJHUTENBHOTO oOpa3zoBaHus "PoOoTOoTeXxHHWKa Ha
Arduino” cocraBinena ¢ yuérom TpeOoBanmii PI'OC u sABAsSETCS MPOrpamMMmoi
OOLIEUHTEIIIEKTYaIbHOM HAMPaBIEHHOCTH.

Pabouast mporpamma coctaBieHa Ha ocHoBe mnporpammbl J[.I'. Komocos
«PoboTorexnuka Ha tarpopme Arduino», (Madopmartuka. [lpumepnsie padoumne
IporpaMMbl KypCOB BHEYPOUYHOW JAESITENbHOCTU. 9-6, 7-9 Kiaccel: y4yeOHO —
metoaudeckoe nocodue /Ilox pen. JI. JI. Bocosoii. - M.: BUHOM. Jlaboparopus
sHanui, 2020. - 136 c¢.) u kauru "PykoBoACTBO moJib30oBatenss K Habopy "YMHBIN
nom" st akcnepuMeHToB ¢ KoHposiepoM Arduino” -CI16.: BXB-IletepOypr, 2017 -
48 c.: ui.

[Iporpamma nomosiHUTENHEHOTO OOpa3zoBanus '"'PoGoToTexHuka Ha Arduino'
MO3BOJISIET OOBCAMHUTh KOHCTPYHPOBAHWE W MPOTPAMMHUPOBAHUE B OJHOM Kypce,
YTO CIOCOOCTBYET WHTETPHUPOBAHUIO TIPETOIaBaHMsI WH(POPMATHKH, MAaTEMATHKH,
GU3MKY, YepUCHHUs, €CTECTBEHHBIX HAyK C DPA3BUTHEM HWH)XCHEPHOTO MBIIIICHUS,
yepe3 TEXHUUECKOE TBOPUYECTBO, SIBIISIETCS MPOTPaMMOM Kypca eCTeCTBEHHO-HAyUHON
HaIpaBJICHHOCTU. TEeXHUYECKOE TBOPUECTBO — MOIIHBIA WHCTPYMEHT CHHTE3a
3HAHWM, 3aKJIaJbIBAIOIIMM TPOYHBIE OCHOBBI CHCTEMHOIO MBIIUIEHUA. Takum
o0pa3oM, UWHXEHEPHOE TBOPYECTBO M  J1abOpaTOpHbIE  HCCIEIOBAaHUA —
MHOTOTpaHHasi JAEATeIbHOCTb, KOTOpas JIOJDKHA CTaTh COCTAaBHOM YacThIO
MOBCETHEBHOM JKU3HH KaXKIOTO 00YYaroierocs.

JlJis yCHemHOTo TPOBEACHUS 3aHATHI HCIONB3YIOTCS Pa3HOOOpa3HbIE BHIIBI
paboT: WrpOBBIC AJIEMEHTHI, WIPHI, AWIAKTHYCCKUH U pa3gaTOUYHBIM MaTepual,
(GUBKYIBTMHUHYTKH,  KPOCCBOPABI, TOJOBOJIOMKH, TMPOEKTBI,  HCCIECIOBAHMUS,
porpaMMHUpOBaHUe U MojieIupoBanue B cpee Tinkercad, 4To mO3BOJISIET MPOBOIUTH
3aHSTHS U BBIMOJIHATH IPOEKTHI B JUCTAHITMOHHON (hopMme.

Henan:

® TIOBHINICHWE  MOTHUBAIlMM K  M3YYEHHUIO  TIPEIMETOB  €CTECTBEHHO-
MaTeMaTU4ecKoro 1ukia (husmnka, vHhopmaTrka, MaTeMaTUKa, TEXHOJIOTH );

® 3HAKOMCTBO C OCHOBHBIMHU TMPUHITUIIAMUA MEXaHUKH, C OCHOBaMU
MPOTrpaMMUPOBAHUS B rpa)iueCKOM U TEKCTOBOM SI3bIKAX;

® [TOHUMaHWE BAXHOCTH MEKITPEIMETHBIX CBSI3CH;

e (opmHupoBaHUE LETOCTHOTO MHUPOIIOHUMAHUS M COBPEMEHHOTO HAyYHOTO

MHUPOBO33PEHUSI.

3agaum:

® U3y4YEHUE MEPBOHAYAIBHBIX 3HAHUM O KOHCTPYKIIMH POOOTOTEXHUYECKUX
YCTPOWCTB;

® 03HAKOMJICHHUE C MTpaBHJIaMu 0€30TMacHON pabOThI C UHCTPYMEHTAMU;

® 03HAKOMJICHHE C POTPAMMHUPOBAHUEM POOOTOTEXHUUECKUX YCTPOMCTB;

e (opmupoBaHue OOIIEHAYYHBIX W TEXHOJOTHYECKUX HABBIKOB
KOHCTPYUPOBAHUS U IPOCKTUPOBAHUS;



yMeHHe paboTaTh B KOJUIEKTHBE, 3PPEKTUBHO paclpeAeaTh 00s13aHHOCTH;
pa3BUTHE MCUXO(PHU3MOJIOIMYECKUX KadecTB OOYYArOIIMXCS: MaMSTh,
BHUMaHUE, CIIOCOOHOCTD JJOTMYECKH MBICIIUTh, aHATTU3UPOBATh.
pa3BUBaTh yMEHHSA M3JaraTb MBICIM B  UYETKOM  JIOTHYECKOU
MOCJIEI0BATEIbHOCTH, OTCTAaUBaTh CBOIO TOYKY 3PEHHS, aHAIM3UPOBATH
CUTYallMI0 U CaMOCTOSITENIbHO HAaXOIUTh OTBEThI HA BOIPOCHl IyTEM
joruueckux paccyxaeHuid. Lleanb: o0ydeHne ocHOBaM pOOOTOTEXHMKH,
IpOTrpaMMHUPOBAHUS, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH B TMpoliecce
KOHCTPYUPOBAHUS U MPOCKTUPOBAHUSI.
3anstus nposoasaTcs 1 pa3 B Hemenmto mo 2 vaca, 68 4. B rox. Ilporpammoii
peyCMOTPEHO MpOBeAeHNE 26 MPaKTHUECKUX padoT.

O:xuaemble pe3yJibTaThl:

JImunocTtHblie YY /1
FOTOBHOCTh K CaMOMJCHTHU(PUKAIMM B OKPYXKAIOIIEM MHUpPE Ha OCHOBE
KPUTHYECKOTO aHaIu3a HHPOpMaIUU, OTPAKAIOIIEH pa3TnIHbIC TOYKH 3pSHUSHA
CMBICJT ¥ TICHHOCTH JKU3HHU;
yMEHHUE CO3/1aBaTh M TOJJIEPKUBATh WHIAUBUIYAIbHYIO HH(GOPMAIIMOHHYIO
cpeny, oOecnedywBaTh 3alUTy 3HAYMMOW HH(OpMAMU U JIUYHYIO
UH()OPMAITMOHHYTO 0€30I1acHOCTb, pa3BUTHE YyBCTBa JTUYHOU
OTBETCTBEHHOCTH 32 KaU€CTBO OKPYXkKaroliel nHGHOPMaIMOHHON CPEJIbl;
MPUOOPETEHUE OIBITA MCITOJIB30BaHUS WH(POPMAITMOHHBIX PECYpPCOB 00OIIECTBA U
AJIIEKTPOHHBIX CPEACTB CBS3M B YUCOHON U MPAKTUUECKOU JIEATEIHLHOCTH;
YMEHHUE OCYIIECTBIISITH COBMECTHYIO WH(DOPMAIMOHHYIO IEATEIHLHOCTH, B
YaCTHOCTH TIPH BBITIOJTHEHUHN YU4EOHBIX TTPOCKTOB;
MOBBIIICHHE CBOET0 00pa30BaTEILHOTO YPOBHS M YPOBHS TOTOBHOCTH K
IPOJ0JDKEHUI0 00yueHus ¢ ucnosb3oBanuem UKT.

MeTaHpeI[MeTHI)Ie

Ho3nasamenvnvie Y1/
Hayajgo (OpMHPOBAHHUS HaBBbIKA MOMCKA HEOOXOAMMOUN MHGOpPMALMM JIJIs
BBITIOJTHCHUST YICOHBIX 3aaHU;
cOop uHdopmanmy;
00paboTka naHpopmaruu (¢ nomowvio UKT);
aHanu3 uHGOpMaIHH;
nepenaya vHGpopMaluu (YCTHBIM, MUCbMEHHBIM, IU(POBBIM CIIOCOOAMH);
CaMOCTOSITEITEHO BBIJIEISTH U POPMYITHPOBATH MO3HABATEIBHYIO I11€JTh;
UCIIO0JIb30BaTh 00IMEe MPUEMBI pellieHUs 3a1a4;
KOHTPOJIMPOBATh U OIIEHUBATh MPOIECC U PE3YJIbTaT ACATEIbHOCTH;
MOJCIUPOBATh, T.€. BBUICIATH W O0OOIMEHHO (UKCHUPOBATH TPYIIIBI
CYIIIECTBEHHBIX MPU3HAKOB OOBEKTOB C IIEJIbI0 PEIICHUSI KOHKPETHBIX 3a]1a4.



MOJIBEJICHUE IO/ MOHATHE Ha OCHOBE PACIlO3HABAaHUSI OOBEKTOB, BBIICICHHUS
CYILIECTBEHHBIX IIPU3HAKOB;
CUHTE3, CPABHEHHUE;
KJaccuuKays Mo 3aJaHHBIM KPUTEPHUSIM;
YCTaHOBJICHHE aHAJIOTUH;
IIOCTPOEHUE PACCYKICHHUS.

Pecynamuenvie YY/[
HABBIKK YMEHHUsI (POPMYIIMPOBATh U YJEP>KUBATh YUEOHYIO 3a/1ay;
IpeoOpazoBbIBaTh MPAKTHUECKYIO 33/1a4y B I03HABATEIbHYIO;
CTaBUTh HOBbIE yUEOHBIEC 337Ul B COTPYIHUYECTBE C YUUTEIIEM;
BBIOMpATh JACUCTBUSI B COOTBETCTBUHU C MOCTABJICHHOM 3ajadeil U yCIOBHIMH €&
peanu3anuu;
YMEHHE BBINOJIHATH y4eOHbIE AEHCTBHS B yCTHOHM (pOpME;
MCIIOJIb30BATh PEYb JUJISl PETYJISLUNA CBOETO IEUCTBUS;
CIMYaTh Croco0 NEUCTBUS M €ro Pe3ysbTaT C 3aJaHHBIM 3TAJIOHOM C IIEJIbIO
oOHapyKeHHsI OTKJIOHEHUH U OTJIMYHUI OT 3TaJOHa;
aZIcKBAaTHO BOCIPHHHMMATh NPEIJIOKEHUS YUWUTEIEH, TOBAPUIIEH, POAUTENIECH U
OPYTUX JIOJEH N0 UCTIPABIICHUIO TONMYIIEHHBIX OIINOOK;
BBIJICIISITh U (POPMYJIUPOBATH TO, YTO YXKE YCBOCHO U UTO €€ HYKHO YCBOUTb,
ONPEIENATh KAYECTBO U YPOBHS YCBOCHHMS;

Kommynuxamuenvie YY/[

B mporiecce 00yuenust getu yqarcs:

paboTarh B Ipymnine, yYUThIBaTb MHEHHUS NAapTHEPOB, OTIUYHBIE OT
COOCTBCHHEIX;

CTaBUTb BOIPOCHI;

o0paiaTbcs 3a MOMOIIBIO;

(opMyIHpOBaTH CBOU 3aTPYAHEHUS;

npeajaraTh OMOILb U COTPYAHUYECTBO;

JIOTOBapUBaThCA O pacnpenesieHnd GyHKUHUA U posiell B COBMECTHOM
NEeSTENbHOCTH;

CIIyIIaTh COOCCETHMKA;

JOTOBApPUBATHCA U MPUXOJUTH K OOIIEMY PEILICHHUIO;

(bopMynrpoBaTh COOCTBEHHOE MHEHHUE U TTO3UILIUIO;

OCYLIECTBJISATh B3AUMHBIA KOHTPOJIb;

a/IeKBaTHO OLIEHUBATh COOCTBEHHOE MMOBEACHHE U MTOBEICHNE OKPYKAIOIIUX.
Pe3ynbTaTUBHOCTH TPOTPaMMBI

OsxunaeMple pe3yabTaTbl OOYUYEHHs - YMEHHE CaMOCTOSITEIBHO OCYLIECTBIIATH
TBOPYECKUE IPOEKTHI ¢ ToMOoIIb0 Arduino

Ilnanupyemblie pe3yabTaThl:
O0y4aroluiCs TOJDKEH 3HaTh: — UCTOPHIO POCCUNCKOIO TEXHUYECKOTO
MOJEJINPOBAHUS;



mpaBuia 0€30MacHOCTH pabOThI C MHCTPYMEHTAMU;

AJIGKTPOHHBIE U MHKPOTPOIIECCOPHBIE MOMYJIH MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM;

OCHOBBI pa3pabOTKU aJTOPUTMOB W COCTaBIICHHUS MPOTPaMM YIIPaBICHHSI
poboToM;

MIPOBOJIUTH HACTPONKY M OTIIAIKY KOHCTPYKIIHMH POOOTA.

Oo0yuaromuiicsi 10/2K€H YMeTh:

co3faBaTh M MOAJAEPKUBATh WHAMBUIAYAJIbHYI0 HH(DOPMAIMOHHYIO CpeLy,
o0OecreunBaTh 3allUTy 3HAYUMOM HWHGOOpPMAIMU M JIMYHYI0 WHOOPMAIMOHHYIO
0€30macHOCTh, pPa3BUTHE YYBCTBA JUYHOW OTBETCTBEHHOCTH 33 KadeCTBO
OKpYyXaromiel nHOOPMAITMOHHON CPEbL;

UCIIOJIb30BaTh MH(OPMAIMOHHBIE PECYpPChl OOLIECTBA U ANEKTPOHHBIX CPEJCTB
CBSI3M B yU€OHOW U MPAKTUUYECKOH 1€ATEIbHOCTH;

OCYUIECTBJISITh COBMECTHYIO MH(OPMALMOHHYIO NESITEIBHOCTh, B YaCTHOCTH
IIPH BBIMOJHEHUU YYEOHBIX IPOEKTOB;

MOBBIIIATh CBOM 00pa30BaTENbHBIA YPOBEHb M YPOBHb TOTOBHOCTH K
IPOJIOHKEHUIO 00y4eHus ¢ ucroiab3opanueM UKT;

IJIAaHUPOBATH JIEATEIIbHOCTD! ONPENEIISTh IIOCJIE0BATEIBHOCTD
MPOMEXKYTOUHBIX LENEH C YUYETOM KOHEUHOTO PEe3yJibTaTa, COCTABIIAThH IUIAH U
MOCJIEI0BATEIBbHOCTh JI€MCTBUN; MPOTHO3UPOBATh PE3YJIbTAT JEATEIIBHOCTH WU
€ro XapaKTepUCTUKH;

BJaJICTh HaBBIKAMHU pa3pabOTKH MaKeTOB MH(DOPMAIIMOHHBIX, MEXaHUYCCKHUX,
BJIGKTPOHHBIX W MHKPOIPOILIECCOPHBIX  MOJYyJIEH  MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM;

BJaJCTh OCHOBAaMH pPa3pabOTKH aJITOPUTMOB M COCTaBICHHS IPOrPaMM
yrpaBiieHUus poOOTOM; YMEHHE MPOBOIUTh HACTPONKY M OTJIAAKYy KOHCTPYKIIMH
pobora.

IIporpamma paccuutana Ha 1 rom oOydenus. Ilpu opranmzanum mpoiiecca

oOyueHuss B paMKax JIaHHOW TPOTpaMMbl TPEANONAracTcsl PUMEHEHHUEM
CIICAYIOIINX He1arOorYecKux TEXHOJIOT U O0yUYeHUS: OpraHH3aIHsI
CaMOCTOSITENIbHOM ~ paboThl,  MPOEKTHON  NEATENbHOCTH,  CaMOKOHTPOJIA,
pedaekcuBHOro 00y4eHus1, OpraHu3auspadoThl B mapax.

dopma OUWEHKH - JEMOHCTpalus, 3aiuTa paboThl, BBICTYIUIEHUE TEpe.

3pI/IT€H$IMI/I,I/ITOFOBBII\/’I IMOKa3 IMPOCKTaA.



Conep:xanue nmporpaMmmbl
1. BBogHoe 3aHsiTue. TexHuka 6€30nacHOCTH MPU pabOTe B KOMIIBIOTEPHOM KJI1acce.

OO6mmii 0630p Kypca.

Texnuka Oe3omacHOCTH Tipu pabOTe B KOMIBIOTEPHOM Kiacce H
MeKTpoOe3onacHOCTh.  COBpEMEHHOE  COCTOSHHE  POOOTOTEXHUKA U
MUKPOSJICKTPOHUKY B MUPE U B HAIllel CTpaHe.

2. 3nakomctBO ¢ miatoi Arduino Uno. CTpykTypa, COCTaB MHKpPOKOHTPOJLIEpA.

[InHEL.

3. TeopeTnueckue OCHOBBI AJIEKTPUUYECTBA.
YnpaBrneHue 3IeKTPUUECTBOM. 3aKOHBI dNieKTpruuecTBa. Kak OBICTPO CTPOUTH CXEMBI:

MakeTHas 1iata. UTeHue 3JeKTPUYECKUX cXeM. Y IPABICHUE CBETOIUOIOM.
MynbTUMETP OCHOBBI. DJIEKTPOHHBIE U3MEPEHUS

4. CxeMOTEXHUKA
[TapamrenpHOE W IOCJEIOBAaTEIbLHOC  IOAKIIOYCHHE. [IpwHIMI  pabOThI

nepexiaoyatens. [lpuHiun paboThl pe3ucTopa. DKCHEPUMEHTBHI C PE3UCTOPOM.
[Ipunuun padotel nepekitouarens. CBeronuonnl. [Ipuniun paboTel 3ymmepa u
nepexitouaresis. [Ipunnun paboTsl KOHEHCATOPA. DKCIEPUMEHTHI C KOHACHCATOPOM.
[Ipocrtas cxema co cBeToanoaMu. DKCepUMeHTHI ¢ (hoToauoaoM. [Ipuniumn padboTs
CUTHAJIM3AINHN. DKCIIEPUMEHTHI C TMOAAMH. DKCIIEPUMEHT CBETOIMOA-(POTOANO,
«raitmep 555». «OnbIThl ¢ repkOHOMY. «I1ynbT 119 KOHTpOIUIepay.

5. 3HaKOMCTBO €O CpeAoN MPOrPAMMHUPOBAHUS
[TognporpaMmMbl: Ha3Hay€HUE, ONMUCAHUE M BbI30B. [lapaMeTpsnl, JIOKaJlbHBIE WU

riio0aybHbIE IEpeMeHHbIe. JIornuecKkue KOHCTPYKIIHMH.

6. Jlornueckue nepeMeHHbIe U KOHCTPYKIIUU
OCOOCHHOCTH TOJKIIIOUYEHHS] KHOMNKU. YCTpaHEHHWE UIYMOB C TMOMOUIBIO

CTSATUBAIOLIUX U MOJATATUBAIONINX PE3UCTOpPOB. [IporpaMMHoOe ycTpaneHue apeodesra.
ByneBble nepeMeHHbIE U KOHCTAHTHI, JIOTUYECKHUE OTEePaLIUH.

7. AnanoroBsie U 1U(POBBIE BXOJBI U BBIXO/bI. [IpUHITUTIBI UX WUCIIOH30BAHUS
AmnanoroBbie U Qg poBbie curHaibl, mousatue LIHIMM. Ynpasnenue ycrpoiicTBamu ¢
MMOMOIIBIO TTOPTOB, noaAepxkuBaromnx [MM. [luknnueckne KOHCTPYKIIUH, TATYUK
CIIy4alHbIX YUCEIL.

8. Cencopsl. daruuku Arduino.
Posnb ceHcopoB B ympaBigemMbix cucremMax. (CeHCOpbl W TEPEMEHHbIC

pesuctopsl. Jenureny HanpsokeHus. [loTeHIMoMeTp. AHAJIOrOBbIE CHUTHAJIBI Ha
Bxoxe Arduino.

Hcnonb30BaHWe MOHHUTOpA TOCIIEIOBATEILHOTO IOpTa Uil  HAOJMIOACHHNA 32
napaMeTpamMu CHCTEMBI.

9. Peanuzarus npoekToB
[Ipexter: «Masiuok», «Massyok ¢ HapacTaromeld SpKoCTbio», «CBETHIBHHUK C

yOpaBiIsieMOu SApKoOCThro», «TepmenBokcy, «Ilynbcap», «HoOYHOM CBETWIBHUKY,



«Knomnka + ceeromuon», «Cserodop», «RGB cBeromnon», «Mep3koe NHAHUHOY,
«berymuii  oronex».,«KHomounslii nepekitouarensy, «KHomounele KOBOOMY,
«OxpanHas cucreMay, « Tepmometpy, «Cexynnomepy, «Moii pobot», «Konecnas6aza
- Konecannay, «Tanen xonecHuns», «KonecHuna B mieny», «KoxecHuna Ha1oporey.
3HAKOMCTBO C pe3ucTopamu, ceeroauoaamu. COopka cxem.

[TporpammupoBanue: ¢yukus digitalWrite. Tabnuiia MapKHpOBKH pPE3HCTOPOB.
Muranue B npotuBogase. [logkmrouenne noreHuuoMeTpa. AHaIOroBblil BXOJ.

TepMeHBOKC. [TogknroueHue dboTopesucropa, MTbE3O0MUIIATKH.
Bocrnpoussenenue 3Byka. IlocienoBarenbHoe M MapaiebHOE MOJKIIOUEHUE
PE3UCTOPOB.

dortopesuctop. OCOOEHHOCTH MOAKIIOUYEHUS U MPOrPaMMHUPOBAHUS KHOIIKU.
MonenupoBaHue paboThl JOPOKHOIO TpexXUBETHOro cBetodopa. [logkmouenue u
nporpammupoBanrie RGB-cBeTonnoaa. 3HakOMCTBO € YCTPOWCTBOM U (PYHKIIUSMU
Tpan3ucropa. [logkaroueHue u nporpaMMUpPOBAaHUE YCTPOMCTB ¢ TPAaH3UCTOPAMHU U
CBETOAMOAHON MmKamoi. IloakimroueHne W NpPOrpaMMHUpPOBAHHUE YCTPOMCTB C
TPAH3UCTOPAMU M CBETOAMOAHOM IIKaou. llogkimroueHne Tpex KHOMNOK H
nee3onumanku. [Tonstue «apedesr» konTaktoB. Tpurrep. [IporpammupoBanue
My3bIkH. Co3/laHue WUrpYILIKM HAa PEAKIHMIO: HAa OBICTPOTY HaXXaTHs KHOIKHU IO
curHaity. lloxkirouenne  cemucermMeHTHOro uHamkaropa. IlogkmroueHue
uH(PaKpaCHOTO JaTYHKA.

10. Po6otorexnuka Ha 6aze ARDUINO
COopka MOOUIILHOTO POOOTa HA OCHOBE JABYXMOTOpPHOH muiardopmel. [lmaTel

pacmupenus — mmiaael  (Arduino shield). Ilogkmrouenue naBurateneit. Tumbl
nBIKeHus pobora. [IporpammHoe ynpaBieHre IBUKEHUEM TUIaT(GOPMBI IO CIIOKHON
TPaeKTOpUH (IIBMKEHHME MO Kpyry, mo crupanu). [logkimtouenue MHPpPaKpacHOTO
JaapHOMEpa. YIpaBieHue ¢ 00paTHOU CB3bIO. JIBMIKEHHE BAOJb CTEHBI. AJITOPUTM
BBIXOJIa U3 JaOWpHUHTA. AHAJIOrOBbie W HUGPOBBIE JTATYUKHU (MIPEUMYIIECTBA U
HEJOCTAaTKU LU(POBBIX M aHAJOTOBBIX NAaTYMKOB). OOHapykeHHE O€NIbIX M YEPHBIX
Y4aCTKOB MOBEPXHOCTH (YCPEIHEHHE aHaJOoTOBOro curHaia). J[BuxeHue poOoTa B
mpeenax rpaHull (TaHell B KpyTe, MeXIy JBYMs NapauieIbHbIMUA JTUHUSMHA).
OOHapyxeHue MepeKkpecTkoB. J[BkeHHe poOoTa MO CJIOXKHBIM TPACKTOPHUSIM
(mporpammupoBanue). O630p perymnsaTopos. [IponopiinonansHOE yripaBieHuE.
[TponopuuonanbHO-1U( hHepeHIraTbHOE yIIpaBJICHUE.
[IponopuiioHAIbHO-UHTETpaANIbHO- T PepeHITnaIbHOe yIpaBIcHUE.

12. UnquBuayanbHasi MpOEKTHAs ACSATEIbHOCTb.

PabGota Ham MHAMBHIyaTbHBIM IMPOEKTOM (0OCYXIEHUE HIEH, TeMbl MPOEKTOB,
unpopmarumn). Pazpaborka mmana (¢popMynupoBaHHE LETU MPOEKTa, COCTABICHHUE
rpaduka paboThl HaJ MPOEKTOM). AJITOPUTM MOATOTOBKU BhICTyIUIeHMs. [loaroroBka
BBICTYIUICHUS.

13. UTOI'OBOE 3ansitue
[IpakTuka: 3anTa THAUBUIYATIbHBIX U KOJJIEKTUBHBIX MPOEKTOB.



TeMaTnueckoe NIIAHUPOBAHUE

Neni/n

HasBanue pa3jaeiia, TEMbI

Yac

OcHOBHbBIE BU/IbI 1€CATECJIbHOCTH YHAILIUXCH

BBoanoe 3anstue. TexHuka 6€30MacHOCTH MPU
pabote B KoMnbloTepHOM Kitacce. OOt 0030p

Kypca.

3nakomcTBO ¢ marou Arduino Uno.

0OBSICHSIET OCHOBHBIE ITOHATHUS SJIEKTPUYECTBA CXEMBI; HAa3bIBAET OCHOBHBIC
3JIEMEHTHI Ha IIU(PPOBBIX CXEMaX; M0JIb3YETCs CPEAOH MPOrpaMMHUPOBaHMS IS
CO3aHMsI IPOTrPaMMBbl pabOThl MUKPOKOHTPOJLIEPA; OOBACHSAET PA3HUILY MEXKITY
Pa3IMYHBIMU UCTOYHUKAMU MMUTAHUS UBBIOMPACT HEOOXOAUMBIE; TIOTIB3YETCS
TabIUIe MapKUPOBKH PE3UCTOPOB JUIsI ONPEAETICHHUS COOTBETCTBYIOILETO
HOMUHAJA,;

TGOpCTH‘IeCKI/IG OCHOBBI 3JICKTPHUYICCTBA.

YUTaACT CXCMBbI, BBIIIOJIHACT C60pKy SJICKTPHUYCCKUX CXCM,BHOCUT UCIPABICHUA
B JOJICKTPOHHBIC CXCMBbI, CO6paHHBIC HCIMIPAaBUJIIbBHO; OKCIICPUMCECHTUPYCT,
HCII0JIB3Ys1 OCHOBHBICIIPUHIIUIIBI pa6OTI>I 0a30BBIX SJICKTPOHHBIX KOMIIOHCHTOB.

CxeMOoTexXHHKa
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UCIIOJIb3YET COBPEMEHHBIE CPEBI IPOrPAMMUPOBAHNSI MUKPOKOHTPOJIJIEPOB;
00BSCHSIET OCHOBHYIO CTPYKTYPYIIPOIPaMMBbI U €€ 3JIEMEHTHI; M0JIb3yeTCs
TaKMMH OCHOBHBIMU IOHATUSMU IPOTPaMMHUPOBAHUS KaK IIEPEMEHHBIE,
BBIPQ)KEHUS, JIOTHYECKHE KOHCTPYKINH, () yHKIIHH

3HAKOMCTBO CO CPEJI0i MPOrPAMMUPOBAHUS

yMEET COCTaBUTh IIPOrpaMMy B COOTBETCTBHUH C MOCTABIICHHON 3a/1auei
U 3arpy3UTh €€ B MUKPOKOHTPOJLIEP; AaHAU3UPYET MIPEACTABICHHYIO
KOMITBIOTEPHYIO MPOTPaMMY U ONPENENSAET, UTO COOTBETCTBYIOIIAS
IIporpamMma BbITOJHSET

Jlornueckue nepeMeHHbIE U KOHCTPYKIIUH

00BSCHSIET pa3HUILY MEXTy HIH(DPOBBIM U aHAJIOTOBBIM CUTHAJIOM; IPUBOJIUT
IIPUMEPHI UCTIOIb30BAaHUS PA3TUYHBIXTHUIIOB CUTHAJIOB; OOBSCHSIET IPUHIHUIT
LIUPOTHO- UMITYJIbCHON MOIYJISILIUU; OIIMCBIBACT LIBETOBBIE MOJENIH U UX POJIb B
CO3/1aHUM LIBE€Ta; 0OOCHOBBIBAET BBIOOP COOTBETCTBYIOLIETO THIIA CUTHAJIA B CBOCH
CXEMe.




AHaJIOTOBBIE U III/I(I)pOBble BXOJAbI U1 BBIXO/BbI.

HpI/IHHI/IHBI HUX UCITIOJIB30BaHMA.

00BSCHSIET TIOHATHE CEHCOPA; PAa3IUYaET THUITBI CCHCOPOB; MPUBOIUT IIPUMEPHI
HpI/IMCHeHI/IH CeHCOpOB; OCYH.[CCTBJISICTH&CTPOI\/IIKI/I JaTYUKOB, CHUMACT IIOKa3aHus,
KOTOpBIC IIOCBLIIAIOT JAaTUYUKH, OIIMChIBACT HpO6HCMbI, BO3MOJKXHEIC HpI/I
UCIIOJIb30BaHUH JTATYUKOB; MMOJIb3YETCS PA3IMYHBIMKA THIIAMH JaTYHKOB IS
MOJy4YEeHHsT HEOOX0auMOM HH(POPMALIMHT; CO3ACT IPOrPAMMHBIH KO JIs
yIpaBJICHUSAATYMKAMU; BEIOMPAET COOTBETCTBYIOUIMIA JATYHK JUISI TTOJTY4EHUS
HEOOXOIMMOI'0 CUTHAIIA.

Cencopsl. latauku Arduino.

coOupaeTr ycTpoicTBa [0 CXeMe Ha MaKeTHOH MJlaTe MOJIKI0YaeT (POTOPE3UCTOpHI,
PE3UCTOPBI, THE30MUIIATIKY T0I0MPAaET HOMHUHAIBI PE3UCTOPOB. TTOIKIIIOYAET
PE3UCTOPBIPA3HBIMU CIIOCO0AMU. MOAKIIOYAET U MIPOTPaMMHUPOBATH KHOIKH.

Peanmaulxm IIPOCKTOB
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MOJKIIFOYAET JATYMKH U CEHCOPBI. MTOAKIIOYAET U MPOTPAMMUPOBYET YCTPOUCTBA C
TPaH3UCTOPaMH. OCYLIECTBIISIET OAKIIOUEHUE JIEKTPOHHOM CXEMBI B
3aBUCUMOCTH OT THUIIA Bbl6paHHOFO CUrHajia; IpOBEpsACT TUIICUTHAJIA, [10JaBacMOI'0O
Ha yCTPOMCTBO;

10

PoGoTtorexnuka Ha 6a3e Arduino

20

VYuamuecs c061/1pa}0T HWHTCIJICKTYAJIbHYTO pO6OTOTeXHI/I‘{eCKYIO HJ'IaT(I)OpMy,
JAaTYUKH, IJIaThl paClIUPEHUSA, OCBANBAIOT 0a30BEIE AJITOPUTMBI ABHKCHUA
p06OTOB I10 TPACKTOPUH, O6T>C3I[ HpCHﬂTCTBHﬁ, peuIaroT 3aJa4 OpUCHTAIUU
p060Ta B IIPOCTPAaHCTBEC, 3a1a4U oOMeHa u nepeaayn JaHHbIX.

11

PaboTa Haj COOCTBEHHBIMU TBOPYECKUMU
MpPOeKTaMu

HazbiBaeT ocHOBHBIE cepbl MPUMEHEHUS MUKPOKOHTPOJUIEPOB B OOIIIECTBE.
OcyuiecTBieT aHAJIU3 MPEAOCTaBICHHOI0 ycTpoiicTBa. Ha3piBaeT OCHOBHbBIE
COCTaBIISIIOIIAE YCTPOUCTBA. MICIIONBb3yeT NOMOTHUTEIbHBIETIATHI PACIIUPEHUS U
JATYUKHU JJIs1 IPEIOCTaBICHUSI YCTPOMCTBY COOTBETCTBYIOIIMX BO3MOKHOCTEM.
Co3znaet coOCTBEHHBIE OMOIMOTEKH NP MPOTPAMMHUPOBAHUH YCTPOICTBA.
[TpuBOIUT BapUaHThI yIyULIEHUS CYHIECTBYIONIEH KOHCTPYKIIUU U paOOThHI
AJIEKTPOHHOTOYCTPONCTBA.

HUtoro

72
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Ka.]'leHI[apHO - TEMATHYCCKOC IVIAHUPOBAHHUE

Jara npoBenenusi | @opma
Ypox | Tema naan  |daxr  |KOHTPOIS
1 |BBognoe 3ansatue. Oxpana Tpyaa. Oommit 0030p cobeceoBanme
Kypca.
2 |3makomcTBO ¢ iatoi Arduino Uno.
3 |3aKOHBI AIEKTPUYECTBA.
4 |Yrenne cxem. [TocTpoeHne cxeMm. MakeTHas iara. cxema
5  |MynbTUMETP OCHOBBL. DJICKTPOHHBIC H3MEPEHHS.
6 |[MapaniensHOE M IOCIIEAOBATEIBHOE ITOAKIIOUCHHE
7 |«IIyapT A7t KOHTPOJLIEPa»
8 |[Ipuniumn paboTsl pe3ucTopa. IKCIEPUMEHTHI C cxema
PE3UCTOPOM.
9 |Ipunmmn pabots! nepeksrouaTess. CBETOIHO b
10 |TTpuummn paboTsl KOHAEHCATOPA, 3yMMEpa
11 |DkcrepuMeHThI ¢ KOHIEHCATOPOM
12 TIpocras cxema CO CBETOHOAaMH
13 |DkcnepuMeHTsI ¢ (HOTOIHOI0M
14 |Tlpuanun paboThl CHTHATU3AIUH cxema
15 |DkcnepuMeHTHI ¢ AHOAAMM
16 |DKcreprUMeHT CBETOAMO0I-(HOTOIHOT
17 |3HaKOMCTBO CO CpeIoi MPOrpaMMHUPOBAHHSI
18 |TlepemenHbIe, TOTHKA, QYHKIIUH.
19 |Kuomku u jg0rMKa
20 | AHayoroBbIe ¥ IU(POBHIC CUTHAIIBI
21 |IIINM - yrpaBiaeHHE SPKOCTHIO
22 |CeHCOPBI, PE3UCTOPHI, ICTUTEIIN HATPSKEHHUSI
23 |MoHuTop nocneaoBaTeIbHOTO MOPTa
24 |TIpoekTt «Masqok»
25 |IIpoekT «Masiuok ¢ HapacTarIIeH IPKOCTHIO»
26 |IIpoexT «CBETUIILHUK C YNIPABIIEMON IPKOCTHIO»
27 |IIpoekt «TepMEHBOKC»
28 |Jlornueckue nmepeMeHHbIE U KOHCTPYKIIMU
29 |Co3nanue cOOCTBEHHBIX TBOPUYECKHUX MPOEKTOB
yUanmxcst
30 |AHamorobie U IU(GPOBBIE BXObI U BHIXO/IBI. MOJIEITb
ITpUHITUIIBI KX KCIIOJIb30BAHUSL.
31 |Co3nanue cOOCTBEHHBIX TBOPUYECKUX TPOCKTOB MOZEIb
yUaInuxcs
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32 |llpoext «HouHOM CBETHIHHUKY MOJEIb

33 |IIpoekt «KHoOMKa + CBETOANO I MOJIelb

34 |Co3naHue cOOCTBEHHBIX TBOPUYECKUX ITPOCKTOB MOJIEND
yUanmxcs

35 |IIpoekt «CBeTtodop» MOZeIb

36 |IIpoekt «RGB cBerognom»

37 |Coznanue cOOCTBEHHBIX TBOPUYECKHUX MPOEKTOB MOJIEITD
yUaImxcs

38 |[Ipoekt «berymiuii oroHeK» MOJIEITb

39 |IIpoekt «Mep3koe MMaHUHOY MOZeIb

40 |TIpoexT «KHOMOYHBIN IEPEKITIOUATETH) MOJIEITb

41 |Co3naHue cOOCTBEHHBIX TBOPUYECKUX IPOEKTOB MOJIENTb
yUanmxcs

42 |IIpoekT «OxpaHHAas CHCTEMay MOZeIb

43 |Cencopsl. Jaturku Arduino. MOJIEND

44 |Co3manue COOCTBEHHBIX TBOPUYECKUX MIPOEKTOB MOJIENTD
yUanmxcs

45 |IloxkiroueHue cepBOIIPUBOAA MOJIEIIb

46 |Co3maHue COOCTBEHHBIX TBOPUYECKUX IPOEKTOB MOJIETD
yyaanmxcs

47 |CoOopka pobota MOJIETb

48 |Tlogxmrouenue o00pyaOBaHUS MOJIEITb

49 |Pa3paboTka mporpaMMbl C BKIFOUCHHUEM MUTAHUS MOJIENTh

50 [Pa3pabotka npoekra « JHKOAEP» MOJIeIb

51 |Pa3pabotka npoekra « JHKOAEP» MOJIeIb

52 |Pabora c HECKOTBKMMU UCXOIHBIMU (hariiaMu

53 |Pabora c HeCKOTBPKMMH UCXOIHBIMU (hakiiaMu

94 |IIpoekt «KerenbpuHr» MOJIETH

55 | AJropUTMBI IBUKEHHS POOOT MOJIETh

56 | AIrOpUTMBI JBUKEHHS POOOT MOJIETh

57 | YnpTpa3ByKOBOH JAJIbHOMED MOJIEITb

58 |JIBmxenue poboTa no JaOUPUHTY

59 |JIBmxeHue poboTa Mo JAOUPUHTY

60 |IIpoekt «CnenoBaHue MO JIMHUN

61 |IIpoekt «CnenoBaHue MO JIUHUM

62 |IIpoext «CnenoBaHue 1O JIMHUW) MOJIEN

63 |Perymnstopsl. Bunsl perynsitopos. MOJIENb

64 |IIpoekT «/IBHM)KEHUE 11O TPACKTOPHIY MOJIENh

65 |IIpoekT «/IBH>KEHUE 11O TPACKTOPHIY

66 |OO0be3n poboToa NpEensITCTBUN MOJIENb
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67

I{BI/I)KCHI/IC p060Ta BI0JIb CTCHBI

MOJEIb

68

Co3znanue cOOCTBEHHBIX TBOPUECKUX ITPOEKTOB
yuaiuxcs. Utorosast koH(hepeHus yqammxcs

IIPOEKT
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TpeGoBaHuss K YPOBHIO 3HAHHWH, YMEHMH ¥ HABBIKOB 0 OKOHYAHHIO peaM3aluu

NPOrpaMMbI:
VYyamuecs 13-16 et B pe3ynbraTe yCBOSHHS IPOTPAMMBI
HOJIKHBI 3HATh:
e mpaBuia 0e30MmacHON padoTHI;
® OCHOBHBIC KOMIIOHEHTHI KOHCTPYKTOpOB Arduino;
® KOHCTPYKTHUBHBIE OCOOCHHOCTH DPA3IMYHBIX MOJENEH, COOPYXEHUH U
MEXaHHU3MOB;
® KOMIBIOTEPHYIO CpEJibl, BKIIOYAIOIIYI0 B ceOsl rpapUuecKuil SI3bIK
IPOrpaMMHUPOBAHUS;
BU/IbI IOJBUKHBIX U HEMIOJIBUYKHBIX COEIMHEHNUN B KOHCTPYKTOPE;
KOHCTPYKTUBHBIE OCOOEHHOCTH Pa3IMUHbIX pOOOTOB;
IIPUEMBI U OTIBIT KOHCTPYHUPOBAHHUS C UCIIOJIb30BAHUEM CHEIHATBHBIX 3JIEMEHTOB, U
JIPYrUX OOBEKTOB U T.1.;
® OCHOBHBIC ANTOPUTMHUYECKHE KOHCTPYKIIMHU, HTAmbl PEIICHUS 3a1ad C
UCITI0JIb30BaHueM DBM.
yMeThb:
® JCIOJb30BaTh OCHOBHBIE ANTOPUTMUYECKUE KOHCTPYKLHMU Ui pelIieHus 0a30BBbIX
3a/1ay;
® KOHCTPYHPOBATH PA3TMUHBIC MOJIEIIH;
® JWCIOJB30BaTh CO3JJaHHBIC TPOTPAMMBI;
® TPUMEHATH NOJYUYEHHbIEC 3HAHUS B IPAKTUUECKON 1€ATEIbHOCTH.
BJIA/1€Th:
® HaBbIKAMH PabOTHI C poOOTaMU;
e HaBbIKaMH pabOTHI B cpeae Arduino.

MaTepHaJIbHO-TeXHH‘IeCKOG OCHAILlCHHC

Kommnprotep, KOHCTpYKTOp Ha ocHOBe Arduino

Y4eO0HO-MeTOANYECKUH  KOMILICKT

s yyammxces:

OcnosHas (ILIOP):

1. http://wiki.amperka.ru/ Teoperndeckuii ¥ MPaKTHUECKUI MaTepUa, OMCaHUE
PaKTHKyMa

2. http://robocraft.ru/page/summary/#Practical Arduino TeopeTndeckuii u
IIPAKTUYECKUN MaTepUall

3. http://avr-start.ru/?p=980 DnekTpoHMKa AJIs1 HAUUHAIOIIHUX. Y POKH.
JlonomHUTENBHAS

1. http://bildr.org MHCTPYKITMHU 1 CKETYHN JIJIS TOAKITFOUCHUS Pa3TUIHBIX KOMIIOHEHTOB K
wrate Arduin.

25 http://arduino4life.ru mpaxtryeckue ypoku mo Arduino.

3. http://arduino-project.net/ Buneo ypoku, OHOIHOTEKH, IPOESKTHI, CTAThH, KHHUTH,
npuioxenus Ha Android.

Has yuurtens (LIOP):

1. https://sites.google.com/site/arduinodoit/home Meroawnueckue pa3paboTKH,
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http://wiki.amperka.ru/
http://robocraft.ru/page/summary/#PracticalArduino
http://avr-start.ru/?p=980
http://bildr.org/
http://arduino4life.ru/
http://arduino-project.net/

OINHCaHKue MPAKTUYCCKUX U JaOOpaTOPHBIX PadoT.

2. http://bildr.org MHCTpYKIINY ¥ CKETYH TS TOAKITIOUSHHS PAa3IIMYHBIX KOMIIOHEHTOB
kArduino.

3. http://arduino4life.ru mpakTrueckue ypoxu mo Arduino.

4. http://avr-start.ru/?p=980 DnexTpoHUKa JIJIs1 HAYMHAIOIINX. Y POKH.

5. http://edurobots.ru 3annmarenbHas pOOOTOTEXHHUKA.

6. http://lesson.iarduino.ru IMpakTuueckue ypoku Arduino.

7. http://zelectro.cc CoobmecTBo paaunostooutencit (Arduino). Ypoku, IpoeKTsl,
CTaThH U JIp.

8. http://cxem.net CaiiT o pagrod’IEeKTPOHUKH U MUKPOAJICKTPOHHKE.

9. http://arduino-project.net/ Buneo ypoku, OMOIMOTEKH, IPOEKTHI, CTaThH, KHUTH,
npuiokenus Android.

10. http://maxKkit.ru/ Bugeo ypoku, ckeruwn, mpoektsl Arduino.

11. http://arduino-diy.com Bce mis Arduino. JlaTdauku, IBUTaTEH, IIPOCKTHI, SKPaHBI.
12. http://www.robo-hunter.com CaiitT 0 poOOTOTEXHHUKE U MUKPOIJICKTPOHHUKE.

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

¥Ypoknu o Arduino.

14. http://arduinokit.blogspot.ru/ Arduino-rpoekTel. Ypoku, IporpaMMHApPOBaHHE,
yIpaBJIeHUE U MOIKIIOUYEHHUE.

15. _http://kazus.ru/shemes/showpage/0/1192/1.html DnexTponuslit moptan. HoBoctw,
CXEMBI, JINTEPATypa, CTaTbU, POPYMBI 10 HIEKTPOHHUKE.

16. http://www.radioman-portal.ru/36.php ITopran ans paguonatodutenei. Ypokwu,
npoekThl Arduino.

17._http://www.ladyada.net/learn/arduino/ ypoku, nactpykius no Arduino.18.
http://witharduino.blogspot.ru/ Ypoxku Arduino.

19._http://arduino.ru/Reference Ilpoektsl, cpena nporpammupoBanust Arduino.20._
http://a-bolshakov.ru/index/0-164 Buaeoypoku, MPOEKTHI, 3a1a4H.
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 IlpuHuuMnuanbHble cXembl U ypoku Arduino.

23. http://interkot.ru/blog/robototechnika/okonnoe-upravienie-sistemoy-arduino/ cryaus
WHHOBAIMOHHBIX POOOTOTEXHUYECKUX PEIICHUI. Y POKHU, TPOCKTHI.

Jluteparypa

1. oo [1.B. Scratch. 18 urpoBbIx IpOEKTOB ISl FOHBIX TPOTPAMMKCTOB
MUKpPOKOHTpoJuiepoB. - CI16.: BXB-Ilerepoypr, 2018. - 160 c.: u.

2. baym xemepu M3yuaem Arduin0: ”HCTpYMEHTBI U METOP Bl TEXHUYECKOTO
BosmeocTBa:Ilep. ¢ anr. - CI16.: bXB-Ilerepoyr, 2018, - 336 c.: u.

3. Momot M.B. Mo6uibHbIe po0oThI Ha 0a3e Arduino/ -2-¢ uzn., mepepadboT. u JOIL.
- CI16,:bXB-IlIetepOypr. - 336 c.: ui.

4. "PykoBOaCTBO Mosb30BaTENS K HA00PY "YMHBIN OM" 1J11 S3KCIEPUMEHTOB C
koHposutepoM Arduino -CI16.: BXB-IletepOypr, 2017 - 48 c.: .
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http://bildr.org/
http://arduino4life.ru/
http://avr-start.ru/?p=980
http://edurobots.ru/
http://lesson.iarduino.ru/
http://zelectro.cc/
http://cxem.net/
http://arduino-project.net/
http://maxkit.ru/
http://arduino-diy.com/
http://www.robo-hunter.com/
http://boteon.com/blogs/obuchayuschie-lekcii-po-arduino/uroki-po-arduino-
http://arduinokit.blogspot.ru/
http://kazus.ru/shemes/showpage/0/1192/1.html
http://www.radioman-portal.ru/36.php
http://www.ladyada.net/learn/arduino/
http://witharduino.blogspot.ru/
http://arduino.ru/Reference
http://a-bolshakov.ru/index/0-164
http://arduino-tv.ru/catalog/tag/arduino
http://herozero.do.am/publ/electro/arduino/arduino_principialnye_skhemy_i_uroki/4-
http://interkot.ru/blog/robototechnika/okonnoe-upravlenie-sistemoy-arduino/

S. HNudopmaruka. [IpumepHsie paboune mporpaMMbl KypcOB BHEYPOUHOU
JeATeNIbHOCTH. 5-6, 7-9 kiacchl: yueOHO — MeTtoauueckoe nocooue /Ilox pen. JI. JI.
Bbocogoii. - M.: BUHOM. Jla6opatopus 3uanmii, 2020. - 136 c.
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