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IHosicHUTEILHAA 3AMHCKA

B ycrnoBmsax mepexoma COBpPEMEHHOro OO0INeCTBA OT HMHAYCTPUAIBHOH OSKOHOMHKH K
WHHOBALIMOHHON SKOHOMUKE 3HAHUH CYIIECTBYET OCTpast HEOOXOJUMOCTh B O0ECIIEUeHNH KaIpOBOTO
KOpITyca CTpaHbl BBbICOKOKBAJIM(UIIMPOBAHHBIMH HHXXCHEPHBIMH M pabodyMMu  KaapamMH B
Hay4YHO-TeXHHYeCKON cdepe. Obecreunth 3Ty MOTPEOHOCTh MOXKET KOMaHAa MPodecCHOHANOB,
CHIOCOOHBIX MPOEKTUPOBATh, YIIPABISATh U MOAAEPKUBATH CIOXKHBIE TEXHOJIOTMYECKHE Mpouecchl. B
MOATOTOBKE TAKOW KOMaHAbl OONBIIVIO TPONMENEBTHUECKYIO pPOJb HUIpaeT cucrtemMa oOImero u
TOTIOTHUTEIBHOTO 00pa30BaHMUSI.

Pazpabotka m peanmzaums NpPOrpaMM TEXHHYECKOW HANPABJIEHHOCTH B YUPEKIECHHUSIX
JOTIOTHUTENIBHOTO O0pa30OBaHUsl NeTel M IOAPOCTKOB CIOCOOCTBYET PEINEHUIO 3a1ad. IPHBJIEYb
MOJIOZIE)Kb B HAYYHO-TEXHUYECKYIO Cepy npodeccHoHaIbHON AESATEeIBHOCTH U MOBBICUTH MPECTHXK
HAYYHO-TEXHUYECKHX Mpodeccuii - oT pabounx 10 WHKEHEPOB, U OT H300peTaTeneil 10 HHHOBATOPOB.

PoboroTexHuka - 3TO oOgHAa W3 HawOoOJiee WHHOBAIIMOHHBIX obyacteil B cepe AETCKOro
TEXHUYECKOTO TBOPUECTBA, KOTOPask OOBEAMHSIET KJIACCHIECKHIE MOIXObI K U3YUYEHUIO OCHOB TEXHUKHU
U COBPEMEHHbBIE HAIPABJIECHHs, TaKHE€ KaKk WHPOPMALMOHHOE MOJIEIMPOBAHHUE, MPOrPAMMHPOBAHUE,
UH(POPMALIMOHHO-KOMMYHHUKALIHOHHBIE TEXHOJIOTHH.

IIpenveToM pPOOOTOTEXHUKU SIBISIETCS CO3JaHUE W TPUMEHEHHE pPOOOTOB, APYIHX CpPENCTB
pPOOOTOTEXHUKU M OCHOBAHHBIX HA HUX TEXHUYECKHX CHCTEM, KOMIUIEKCOB PAa3JIMYHOIO Ha3HAYESHHSL.
DTO ompenennyio He TOJIbKO 3a/1a4ll WHHOBAL[MOHHOTO PAa3BUTHS SKOHOMHUKH, HO M TNOTpeOoBasio
COOTBETCTBYIOILIETO PAa3BUTUS OOpa30OBaTENbHONH CpeObl, B TOM YHCJE JETCKOr0 TEXHUYECKOTO
TBOPYECTBA.

JononHuTtenbHas obmepaspuparomas nporpamma «3HakomcTBa ¢ ARDUINO» co3naBanace kak
po)OPUEHTAILMOHHBIN pecypc (GOPMUPOBAHKS WHTEpeCa K MHXKEHEPHBIM U pabouum mpodeccusim.
OHnHa cooTBeTCTBYET (peiepaJbHOMYy KOMIIOHEHTY TOCYJapPCTBEHHOTO CTaHIapTa o0mero odpa3oBaHus,
UMEET TeXHHYECKYI0 HANpPaBJeHHOCThb. [IporpaMma 3HaKOMHUT ¢ MHUPOM Tpodeccuil TEXHUUECKOH
HAMPaBJIEHHOCTH, B T. 4. «HOBBIX mpodeccuil» u3 ATiaca HOBBIX mpodeccuii’: MPOEKTHPOBIIHK
IOMAIIHUX  pOOOTOB,  TNPOEKTHUPOBIIMK  IMPOMBIIUIEHHOH  POOOTOTEXHUKH,  apXHTEKTOP
«IHEPTOHYJIEBBIX» TOMOB U JIp.

KoHuentyanbHO B OCHOBE pean3yeMoil MporpaMMbl PaKTHUKA-OPUEHTUPOBAHHAS AESITEIIbHOCTD
B 001acTH POOOTOCTPOEHUS U IPOTPAMMHUPOBAHHSL.

[Iporpamma kypca paccuutana Ha obOyuaromuxcs 10-14 net, BHe 3aBUCHMOCTH OT mona. Kypc
COCTOUT M3 TEOPETUUECKUX U MPAKTUYECKUX 3aHATHH B COOTHOIEHNH 1/3 (Teopus/mpaktuka). O0mas
MPOAODKUTEIPHOCTD Kypca 72 waca (1 rox).

[Iporpamma oTBevaeT BbI30BaM HH(POPMALIIOHHOTO O0IIECTBA, KOTOPOE AUKTYET COBPEMEHHOMY
oOpa3oBaHUIO UMUK YesoBeka X XI Beka, OCHOBHBIMH Ka4€CTBAMH KOTOPOTO SIBJISIFOTCSI:

*  OpPUEHTHUPOBAHHOCTH HAa 3HAHMS U MCIIOJIb30BAHHE HOBBIX TEXHOJIOTHH,

*  AKTUBHOE CTPEMJICHHE PACLINPHUTH KU3HEHHBIH TOPU30HT,

* YCTAaHOBKA HA PALIMOHAJBHOE MCIIOIB30BAHUE CBOCTO BPEMEHH H MTPOEKTHPOBAHNE CBOETO

Gymymero,

3aHATHS OPHEHTHPOBAHBI HA €CTECTBEHHBIH MHTepec pebeHka Kk cOopke poOOTH3MPOBAHHBIX
KOHCTPYKLUH, COCTABJICHHIO DSKIEKTHYECKUX CXEeM, HX arpoOMpPOBaHUIO, MPOrPaMMHUPOBAHHIO
MHUKPOKOHTPOJUIEPHBIX TUIAT, M3YYEHHUIO XapaKTEPUCTHK M OCHOBHBIX CBOWCTB 3JIEKTPOHHBIX
KOMIIOHeHTOB Habopa ¢ Arduino miatdopmoii. Ilpu niaHMpPOBaHUU 3aHATHI UCTIONB3YETCS THOKUIA
MOJIXOJI, TIPYU KOTOPOM YUUTBIBAIOTCS MHAWBUAYAIbHbIE OCOOCHHOCTH KaXXIOro O0ydaroerocs: mpu
HEOOXOIMMOCTH 33[JaHie MOXKET OBbITh YCJIOKHEHO MIIH pactinpeHo. PazHooOpasne KOMIUIEKTYIOINX
(maT4nKOB, MOTOPOB, 3JIEKTPOHHBIX 3JIeMeHTOB) Habopa Ha 0a3e matdopmbl Arduino mMO3BOJSET
OpPTaHH30BaTh 3aHATHUS MO KOHCTPYHPOBAHHUIO, MPOTrPAMMHPOBAHUIO, COOpPKE 3JIEKTPOHHBIX CXEM C
Pa3HBIM YPOBHEM CIIOKHOCTH.

YuuTeiBass BO3PACTHOH (PakTOp NPOrpaMMHPOBAHME MHUKPOKOHTPOJUIEPHOH muiarel Arduino
OcyHIeCTBIIsIETCS Ha ynporneHHoM C-nogodHoMm si3bike B cpene mBlock

! ATiiac HOBBIX nIpodeccuii / AreHTCTBO cTpaTernyecknX HHUIMAaTHB. MocKkoBeKast IKo/1a yrpasienns CKoykoBo. - M., 2014,
-168 c.



B mpouecce 3aHsATHI pa3BUBAIOTCS MMO3HABATEIbHBIE MPOLIECCHI OOYHAIOIINUXCS: JIOTHYECKOE U
NPOCTPAHCTBEHHOE MBILUICHHE, UHTEJUIEKT, BOOOpakeHHe, TBOpUECKHe criocoOHocTU. PasBuBaroTcs
PEryJIsITUBHBIE U KOMMYHHUKATUBHBIE YHUBEPCAJbHBIE YIeOHBIE NEHCTBHUS: O0YYatOIIUECS BBITOJHSIIOT
3aMaHusl TI0 MHCTPYKLUHUSM M IUIAHHPYIOT PeaM3alii0 COOCTBEHHBIX HIeH, (OPMHUPYIOT yMEHHEe
COTPYZIHUYATH C IAPTHEPOM, PadOTaTh B KOJUIEKTUBE.

Taxum 00pa3oM, aKTYATBbHOCTB ITPOrPAMMBbI OTIPEACISIETCS CIEAYIOINMU (PaKTOPaMH:
B COOTBETCTBHE 3ampoCy OOIIeCTBa M TOCYNapCTBA Ha YBEJINYEHHE KOJIMIECTBA M KAa4eCTBa
00pa3oBaTENbHBIX TMPOrPaMM TEXHHYECKOW HANpaBIEHHOCTH, MO KUBAIOLINX HHTEPEC
o0y4aroImuxcst K mpoeccusiM HHKEHEPHBIX CIIELUATBHOCTEH;
m cootsercTBHe TpeOoBarusaM @PI'OC BTOPOro mokoneHus.

Hdens mnporpamMmbl. pa3BUTHE TEXHUYECKOTO MBILUJIEHHUs, HABBIKOB KOHCTPYUPOBAaHUS U
nporpamMmMupoBanus y obydarommxcss 10 - 14 jer, mocpeacTBOM NPAaKTHUECKOH NESTeIbHOCTH B
obnacTit poOOTOTEXHUKU.

3agauu nporpammsl:

obyuaromue:

*  Hayuutp cobuparp 351€KTpHUECKHE CXEMBI 10 UHCTPYKIIMU U MPOTPaMMHUPOBATH O 33JaHHIO,
3aJaHHOMY TeIaroroM ¢ Ucnojik3oBanueM Arduino muatdopmer;

*  Cobupatb cOOCTBEHHBIE CXEMBI H ITUCATD MO JJIsl UX YIIPABJICHUE TPOTPAMMBI.

paseusaroujue:

*  pa3BUTb TEXHUYECKOE MBILUICHHE YePe3 MPAKTHUECKYIO eI TeIbHOCTD;

eéocnumamesibHble:

*  (opmupoBaHue nHTEpeca K Mpo(eCCHOHANTBHOW AEATEIPHOCTH TEXHUYECKOH HaNpaBICHHOCTU
MOCPECTBOM MPAKTUYECKOH eI TEIbHOCTH B 00JaCTH pOOOTOTEXHHUKHU.

Henarornyeckas nesecoodpa3sHocTb O0BsICHAETCS TeM, uTo padbora ¢ miaardopmoii Arduino
HI03BOJIIET 00YYAOIIUMCS B IIPOLIECCE CTECTBEHHOM I HUX AEATEIBbHOCTH - TO3HABATENILHOH UIpe -
[IO3HAKOMUTBECS C OCHOBAMU KOHCTPYUPOBAHUS, NPOrPaMMHUPOBAHUSA, Pa3BUTb KOHCTPYKTOPCKUE U
TBOPUYECCKUEC CHOCO6HOCTI/I, pacIupuThb MOJUTEXHUYECKUH KPpyro3op, TEXHHUYECKOC MBIIIJICHUE U
Pa3BUTH HeO6XOI[I/IMbIe B I[aJ'IbHefILHefI JKU3HU UHKCHCPHDBIC HABBIKU.

OtanyurenbHbIe 0CO0EHHOCTH MPOT PAMMBI

IIpu pa3paboTke mporpaMmbl YYHUTBHIBAJICS ONBIT aBTropa KHUru “‘IlporpamMmmupoBanme
MUKPOKOHTPOJUIEPHBIX iaT Apayuao B cpene mBlock Kpasuyk O.M..

HosusHa mporpaMmsbl omnpenesseTcsl BKIIOUEHHEM B €€ coieprkaHue MpodOpHUEHTAIIOHHOTO
komrnonenra. IIporpamma «YMHBIA poOOT» - COCTaBHOH MOAYJIb TPOGOPUEHTAMOHHOTO
00pa30oBaTENLHOTO KOMIUIEKCA, HANPABJICHHBIH Ha CpeaHee W cTapliee 3BeHO. M3ydeHue naHHOU
NpOrpaMMbl B TEUEHHH OFHOro roxa (B oObeme 72 yaca) MO3BOJMT MEPEHTH HA OoJiee CIIOXKHBIN
ypOBEHb. JIOTHUHBIM MPOJOKEHHEM TaHHON MPOrpaMMbl — pa3paboTka COOCTBEHHBIX MPOEKTOB IS
y4acTHs B KOHKYpCax, pa3padborka poOOTOB il y4acTHsI B COPEBHOBAHMSAX.

OpuUruHANBHOCTH NPOrPAMMBI 3aKJIIOYAOTCS B CIEAYIOLIEM:

* OHa WHTErpupyer B enuHoM obpasoBarenpbHoM mpoctpaHcTBe HMKT, TexHomorum
NPOTrPaMMUPOBAHUS, MOAETUPOBAHMS, KOHCTPYHMPOBAHHUS U YIPABIEHHs, a TaKxke
MH(POPMALMOHHO - KOMMYHHKATUBHYIO M MPOEKTHYIO O0Pa30BaTENIbHYIO NEATEIbHOCTD
oOywaromuxcss B mpouecce (OPMHUPOBAHHMA HX  MPOEKTHO-HUCCIIENOBATENBCKUX
KOMIIETEHTHOCTEIA;

* [porpaMma HMHTErpUPyeT 3HaHUS 10 UHPOpMaTuke, Marematuke, (U3HKE,
€CTeCTBEHHBIM HAyKaM C Pa3BUTHEM HWH)KEHEPHOI'O MBIILICHUS 4Yepe3 TEXHHUYECKOe
TBOPYECTBO,

* mporpamMma uUMeeT MNPOQOPHUEHTALMOHHYIO  HANpPaBJIIEHHOCTb, CHCTEMATHU3UPYET
OESTeNbHOCTh ~ OOYYaloIUXCs MO JUYHOCTHOMY H  NHpodeCCHOHATBHOMY



CaMOOTIPENIEJICHUIO B TMPOILECCe TOATOTOBKH M peau3alid WHIHBHIYAJTBLHOTO WIIN
IPYIIIOBOTO MPOEKTa, MPOrPAMMHPOBAHMS MOJIEITH.

[Iporpamma mpennaraer ucrongp3oBaHue Habopa Ha Oaze miuardopmbl Arduino B KauecTse
WHCTPYMEHTa KOHCTPYHMPOBAHHS, MPOrpaMMHUpPOBaHMs, COOPKH 3JeKTpudeckux cxem. Ha mepBbIx
3aHATUSAX TPEAYCMOTPEHbI 3aHSATHS Ui H3Y4YeHUsS OCHOB DJJIEKTPOHMKU H MPOrPaAaMMHPOBAHUS
(TpUHIUIIOB PabOThI AJIEMEHTOB, BBIOJHEHMs MPOCTHIX 3aJaHWi, HANPABIEHHBIX HAa MMOHMMAaHHE
0a30BBIX MPOIIECCOB).

3aHsaTHs, TIaBHBIM OOpa30M, HANPABJIEHBI HA PA3BUTHE CIIOCOOHOCTENW K KOHCTPYHPOBAHHIO,
MPOrPAMMHUPOBAHUIO, KaK NEATEIHbHOCTH MO CO3IAHHI0 MaTEPHAILHOTO 00pasa oObeKTa.

[Tpu peanuzaimu MpOrpaMMbI UCIIOIB3YETCS MEKITPEAMETHBIN MOAXO; HHTETPALHSI
OUNTAKTHYECKUX eIUHULl U3 PAa3IMYHBIX PEAMETHBIX 00J1acTell B equHoe 3Hanue (Tabauya 1).

Tabnuya 1
[IpakTyeckoe NPUMEHEHNE HA 3aHATUAX TUAAKTUYCCKUX €IMHHUIL PA3TMYHBIX MPEIMETHBIX
oOrnacreii:
MaTEMAaTHKa [MpumeHeHe MaTeMaTUYECKUX (DYHKIUI TPU COCTABJICHUH aJiTOPUTMA U

HAIMUCaHNs IPOrPaMMBL

¢usnka BiusiHue BHEMIHUX YCJIOBUHI HA TPAEKTOPHIO U IPYTUE MapaMeTPhl
IIBI)KEHUS! 5JIEMEHTOB POOOTOTEXHUYECKHX CHCTEM.

SJICKTPOHMKA  |[I3yyeHHe MPUHLHUIIOB Pa0OThI JATYUKOB. PexXrMbI paboThl MOTOPOB.
M3y4yeHne cBONCTB U XapaKTEPUCTUK OCHOBHBIX AJIEKTPOHHBIX
KOMITIOHEHTOB. COOpKa 3JIEKTPUIECKIX CXeM Ha MOHTA)KHOM Tuiate 6e3
natiky. [laiika mpoOBOJOB U HJIEMEHTOB HA MAKETHOM Iiate U Oe3 ee
MCIIOJIB30BAHUS

IIporpamma npenHasHaueHa AJis od0y4aromuxcsi B pospacte 10 - 14 ser (4 -8 kaacce).
Cpoxk peanu3zannu nporpammbl — 108 4acoB (ron), 3aHsATHSI TPOBOIATCS €KEHEENBHO MO 3 YacoB.

[IpenycmoTpeHa MUCTAHIIMOHHAS 4acTh (HoMainHss padoTa) Mmociie Kaskaoro OYHOrO 3aHSTHS,
KOTOpasi HOCUT PEKOMEHIATENIbHbIN XapakTep. M3yueHne npeaios)keHHOro MaTeprana npeiHa3HaueHo
IUTS 3aKpeIUIeHUs] TPOHASHHBIX TeM. HekoTopele TeMbl 3a1aHbI HA IOM ISl TOTO, YTOOBI HA OYHOM
3aHATHH JIy4Ille OPHEHTUPOBATHCS B HOBOM MaTepHae.

Iocne npoxokaernst O0y4YeHHUs 110 JAaHHOH MporpaMme MPON3BOAUTCS TECTUPOBAHUE, T10 UTOTAM
KOTOPOTO YKa3bIBa€TCS PEKOMEHIALMs HAa OOydeHHe IO MporpaMMe CMEXHOTro Mpoduis B HalleM
LIEHTPE C YKJIOHOM B COPEBHOBATEJbHYIO POOOTOTEXHHUKY B OJHO W3 HANpaBJIeHUH (Harpumep,
6ecrmioTHble aBTOMOOMIH). Takke BO3MOKEH BapUAHT HHAWBUAYAIBHOTO COMPOBOXKIEHHs peOeHKa ,
rae Berercs pa3padoTka cOOCTBEHHBIX MPOEKTOB U YYaCTHsl B KOHKYPCaX M BBICTABKAX, a TaKXkKe
pa3paboTka poOOTOB [JIsl y4aCTHSI B COPEBHOBAHUSIX.

@opMBbI U PEKUM 3AHATHH: 3aHATUS IPOBOIATCS B Ipynmnax no 3 Jaca.
®opmbl padoThI: HHANBUAYAIbHAS paboTa, CaMOCTOsITEIbHAS paboTa, padoTa B rpymnmax.

IIpu noaroToBKe M NpoBeAEHUH 3AHATHII IPUMEHSIOTCS CJIeyOIIHE TEXHOJOTHH

* MNPOEKTHAA AeATEJbHOCTh - OCHOBHAS TEXHOJIOTHs OCBOSHMS IPOrpaMMbl oOydaromumces. Yepes
IPOEKTHYIO [ESTEebHOCTb OOYYArOIIUICS NPOEKTHPYeT (COBMECTHO C IEeNaroroM) M peansyer
00pa3oBaTENbHYIO TPAEKTOPHIO B PAMKaX JAHHOW MPOTPaMMBL,

* uH(pOPMALMOHHBbIE TEXHOJOTHH (Pa3JUYHBIC CIIOCOOBI, MEXaHU3MBbI H yCTpPOHCTBa 00paboOTKH U
nepenaun  MHGOPMAIMK) MO3BOJSIIOT BH3YAJbHO TNPEACTABUTH 3aMbICeNl OyIyILIero IPOEKTa,
KOHCTPYHPYEMOH MOJENH, CO3AaTh AEMOHCTPALMOHHBIC AMIAKTUUYECKHE MaTePHajbl K 3aHITHAM,
COCTaBUTb OOBEMHYIO MOZENb B BHPTYyaJbHOM IPOCTPAHCTBE, 00paboTaTh pe3yibTaT peann3aluu
MPOEKTA B PA3JINYHBIX PEAAKTOPAX, MOJYIUTh SKCIIEPTHYIO OLIEHKY.

* TexHojorun TPU3 (Teopus pemeHuss W300peTaTeIbCKUX 3aAa4) AT OOYYArOIUMCS
BO3MOXKHOCTh CaMOCTOSITENIPHO peIlaTh HM300peTaTeNbCcKue 3aJayd B TPOEKTHOH e TeNbHOCTH,
TPEHUPOBaTh 00pa3HOe BOOOpakeHHE U CUCTEMHOE MBILIUICHHE B MpoLecce (OpMUPOBaHHS 3aMbICyIa



OyayImero TEXHMYECKOTo MPOeKTa U TNIAHUPOBAHUS CTIOCOOOB €ro BOTUIOLICHHUSI.

* TEXHOJOrHH MPOrpPAMMHPOBAHHOIO OOY4YeHHsl HCIOJNB3YIOTCA NpH pabore oOydarommxcs ¢
nporpammoii  Arduino IDE, koTopas MO3BOJHMT OBNAJETh 3HAHUSIMH W HaBbIKAMH B 00JIACTH
NPOrPaMMHUPOBAHUS U AJITOPUTMHU3ALINH.

HaBbIki mpakTHUECKOro HCIOJIB30BAHMS TMOJYYEHHBIX 3HAHWUH OOyd4aroImuecs: MONydaroT Ha
NPAKTUYECKUX 3aHSATHAX, B TOM YHCJIE B MHTEPAKTUBHOM pE&XHMeE. YPOBEHb OCBOCHUS MOJY4YEHHON
uHpopMauny, 3HAHMH TPOBEPSETCS] B paMKax MPEIyCMOTPEHHOTO KOHTPOJA (MHAMBHAYaJbHbIC
cobecenoBaHus, TECT - PEKUMBI).

MeToabl 1eSITEIBHOCTH:

* METOJbI MPAKTUKO-OPHEHTUPOBAHHOMN JESITEIbHOCTH (yIpakHEeHHe, npodeccroHa bHas mpooda),
* CJIOBECHBIE METOMBI O0y4YeHHs (KOHCYIbTanus, Oecena),

*  HCCIIENOBATEIbCKUE METOIBI (IKCIIEPUMEHT),

* MPOEKTHbIE METONbI (pa3paboTKa U 3aluTa MPOEKTOB, CO3AaHNe TBOPUYECKHX padoT),

* DKCKYypCHH, IPAKTHKHU Ha 0a3e qu3aiiHepcKux jadopaTtopuii U pabounX MeCT.

YYEBHBIN TUVIAH
Ne Haumenosanue DopMBI 3aHATUI DopMBI NONBENECHUST UTOTOB
pa3zesioB U TeM %;3 8
é § Teopernu | IIpaxktn
ecKue JecKue
HHcTpyKTaX MO TEXHUKE Omnpoc
1 | 6be3omacHOCTH. 1 1
MoHuTopuHr
3HAKOMCTBO C MOHATUSIMU Omnpoc, nposepka 3aaaHus
2 poOoTHI 2 2 neaaroroM
OCHOBHBIE 3JIEKTPOHHbIE Camoananus, nposepka 3aJaHus
3 | KOMIIOHEHTBI 2 2 [e1aroromMm
SJIEKTPOABUTaTEIN
4 ITpocmoTp oOyuarommx | | Camoananus, nposepka 3aJaHus
BUJIEOPOJIUKOB. neaarorom
5 3HaKOMCTBO ¢ Habopamu 3 3 Camoananus, nposepka 3aJaHus
mBot koMIuIekTanus Ne1aroromMm
3HaKOMCTBO C Camoananus, npoBepka 3aJaHus
6 | mporpaMmHOMN cpenou 3 1 2 ne1aroromMm
mblock
7 | HaT4nk HakioHa 2 1 1 Camoananus, npoBepka 3aJaHus
«rupockom» mBot neaaroroM
8 | RGB noncserxa mBot 1 1 Camoananus, mpoBepKa 3a1aHus
neaaroroM
g | HMaTunk 3ByKa 3 1 2 Camoananus, npoBepka 3aJaHus
TemnepaTypbl mBot MEeJaroromM
10 VY npTpa3ByKOBOH OATYHUK 3 | 5 Camoananus, npoBepka 3aJaHus
(DnexTpoHHas JeHelka) neaaroroMm
HudpakpacHbiii naTuuk Camoananus, mpoBepKa 3a1aHus
11 | (;moruka nBmkeHue 3 1 1 nearorom
auEMK) mBot
YnpasieHue MOTOpaMu CamoaHnanus, npoBepka 3aaHus
12 mBot 3 1 2 negaroromM




OcHOBa MEXaHUKHA

NpOBEpKa 33aJaHUs IeAarorom

13 POCMOTP BHIEOPOJUKOB

COopka ryceHu4HOro CamoaHnanus, npoBepka 3aJaHus
14 mBot rneaaroromMm

IIporpammupoBanue CamoaHnanus, npoBepka 3aJaHus
15 | rycennunoro mBot no nefarorom

JMHUA

[IporpammupoBanue Camoananus, nposepka 3aJaHus
16 | rycennunoro mBot o6xon nenarorom

MPEensATCTBUN

IIporpammupoBanue CamoaHnanus, npoBepka 3aJaHus
17 | rycennunoro mBot no nefarorom

mEnU ipodu (06be3n)

IIporpammupoBanue CamoaHnanus, npoBepka 3aJaHus
18 | rycennunoro mBot nefarorom

TaOupPUHT

Bparenune Mmotopos Camoananus, npoBepka 3aJaHus
19 | oTHOCHUTENBHO yIiIA [efarorom

THPOCKOMa

Bpatenue MoTopos CamoaHnanus, npoBepka 3aJaHus
20 OTHOCHUTEJILHO neaarorom

yJIbTPa3ByKOBOIO

IaTYuKa

[TonyueHne aHHBIX 11O CamoaHnanus, npoBepka 3aJaHus
1 IIOCJIEIOBATEIILHOMY neaarorom

MOPTY OT Pa3HBIX

IaTYUKOB U MOTOPOB
22 | Mpocras meteocrans Camoananus, mpoBepka 3a1aHus

1e1aroroM

23 IIpocTast urpa B Camoananus, nposepka 3aJaHus

nporpamme mBolock neaaroroM

INonkmrovyenue u Camoananus, npoBepka 3aJaHus
24 OporpaMMHUpOBaHHE neaarorom

Pa3HBIX KOHTPOJIEPOB B

mBolock
25 Cbopxa xonecmoro mBot Camoananus, npoBepka 3aaHus

(paHTop) neaaroromMm

IIporpammupoBanue Camoananus, npoBepka 3aJaHus
26 | xosnecHoro mBot mo Ie1arorom

JIMHUU

IIporpammupoBanue Camoananus, npoBepka 3aJaHus
27 | xonecHoro mBot o6xox Ie1arorom

MPENATCTBUM

IIporpammupoBanue Camoananus, npoBepka 3aJaHus
28 | xonecnoro mBot no nefarorom

nEnU ipodu (06be3n)
29 | IIporpammupoBaHue Camoananus, mpoBepka 3a1aHus




koJiecHoro mBot
TaOupPUHT

neaaroromM

COopka KoJIeCHOTrO

CamoaHnanus, npoBepka 3aJaHus

30 | 6banancupyromero mBot 3 neaaroroM

(nTHuka)

[IporpammupoBanue Camoananms, MpoBepKa 3aJaHus
31 KOJIECHOI'O neaarorom

Oanancupyromero mBot 3

0 JIMHUU

IIporpammupoBanue Camoananms, MpoBepKa 3aJaHus
39 KOJIECHOI'O neaarorom

Oanancupyromero mBot 3

00X0[ pensATCTBUH
33 | PoSor mBot cBost Momeb 6 Camoananus, mpoBepka 3a1aHus

1e1aroroM

[IporpammupoBanue Ha Camoananms, MpoBepKa 3aJaHus
34 | peryiiaMeHT ClIeA0BaHUE 3 neaaroromM

0 JIMHUU
35 CopeBHOBaHNE CBOUX 3 CopeBHOBaHNe

MojeNei 1o JINHUH

IIporpammupoBanue Camoananms, MpoBepKa 3aJaHusI
36 | pernmameHT naOMPUHT 3 neaaroroM

MOUCK MyTH

CopeBHOBaHNE CBOUX CopeBHOBaHNe
37 | Monmenei TabMPUHT TIOUCK 3

nyTH

Hroro: 108

OXKUJTAEMBIE PE3YJIbTATHI

K koHI1y peanmnzanny TOMOJIHUTENbHON 001eodpa3oBaTeabHON 001Iepa3BUBAIOLIECH IPOTPaMMBI:
oOyuaroruecs: yMeroT codupaTth podoTa Mo HHCTPYKIIHH, 00pasiy,

oOyHarouecs: yMEIOT MpOrpaMMHpPOBATh MUKPOKOHTpOJUIepHYO TuiaTy Arduino B cpene mBlock;

o0y4aroImuecs: TOHUMAaOT MPUHLHIBI pabOTHl H3YYEHHBIX TaTUUKOB,
y 00y4aroLuxcsl pa3BUTHI TO3HABATEIBHBIE MTPOLIECCH] (BHUMAaHHE, MBIIIJICHHE),

oOydaromquecss TPOSBIISIOT HHTEpeC K MpodecCHOHANBHONW AESITeIbHOCTH —TEXHHYECKOH

HaIpaBJICHHOCTH.

JJ1si HAYaJILHOr0 YPOBHsSI pe0eHOK MO HTOry H3Yy4YeHHsl MO JAHHOI mporpamme mpuooéperaer

cJleAyoLHe HABBIKHU:
- o0yyaromuecs: yMEIT coOUpaTh podoTa 1Mo HHCTPYKIHH, 00pasiy;
- o0y4aroIHecs yMeT MHCaTh MPOrpaMMy B rpaduuecKoM peakTope mo oopasiy

Jisi 0a30BOro ypoBHSI pe0eHOK MO HUTOry H3y4YeHHsl MO JAHHOH mporpamMe mnpuodperaert

cJleAyolLHe HABBIKHU:
- o0yuaromecs: yMEIOT coOupaTh podoTa 1Mo HHCTPYKIHH, 00pasiy;




- ofyuarommecsi yMEIOT MHCaThb NPOrpamMMmy B rpaduyeckoM pemaktope mo obpasly WIH CBakO

IpOrpamMmy
- o0yuarommecst yMErOT BBISIBIISITH HEUCTIPABHOCTH M YCTPAHATD

JJ1st IPOABHHYTOr0 YPOBHsI pe0eHOK MO UTOrY H3y4eHHs 1O AAHHOI mporpaMme npuodperaer
cjleAyoLHe HABBIKHU:

- o0yyaromecs: yMErT coOupath podOoTa Mo HHCTPYKIHH, 00pa3Ly WU MPUAYMBIBATH CBOU MOJEITH

- ofydJarommecs: yMEIT MUCAaTh MPOrpaMMy B rpaUuecKoM pedakTope Mo o0pasiy WIH CBako
IPOrpamMmy, TAKXKE MOXKET HAIUCATh IPOrPamMMy U B TEKCTOBOM PEAAKTOPE

- O6yLIaI'OH_II/IeC$I YMECHOT BbIABJIATD HCUCIIPABHOCTHU U YCTPAHATH BHOCUTD TCXHUYCCKUEC U3MEHCHUC IJIA

oonee 3(h(HeKTUBHOTO BBITIOJTHEHUE 3a/1a41
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Jlexums HUncrpykraxxk | Ompoc
: 1O TEXHUKE
6e30macHOCTH
. MonuTopuHr
JeKUus Omnpoc, Otarsbl pacnpeneneHye ypoBHel
3HAKOMCTBO C | poBepka | TECTbI HA 3HAHKS
2 MOHATUSMHU 3a1aHUS
poOoTHI neaaroro
M
JeKUus Camoana | Drambl pacnpeneneHye ypoBHel
OcHoBHbIE pactipen yp
T3, TECThI Ha 3HAHUS
3JIEKTPOHHBIE
3 IpOBEpKa
KOMITOHEHTH,
3a/1aHus
3JIEKTPOJBUTA
Ne1aroro
TeNu
M
JIEKITHST Camoana | DTambl pacripeneyieHre ypOBHEH
Tpocmorp 3, TECTbI Ha 3HAHUS
4 00y4aromux MPOBEPKA
BU/ICOPOJINKO | 3a7aHUs
B Ne1aroro
M
Jlexuus, Camoana | 3HakomcTBO ¢ Habopamu mBot
3HAKOMCTBO C
3,
Habopamu DOBEDKA
5 mBot boBep
3a1aHus
KOMILIEKTAIH
i Ne1aroro
M
3HakoMmcrio ¢ | CamoaHa | HaYaJbHBIN: HAy4YUTCS
nporpammoii | T3 3amycKaTh MporpamMmy, 3HaThb
6 cpenoii IPOBEPKA | PACIIONOKEHUE IIEMEHTOB.
pbl K 3ananusl | ba3oBblii: yMETb COCTABIIATD
mbloc Nearoro | KOA JJis IBUKEHUE NTEPCOHAXKA U




M COXPaHsTh Pe3yJIbTar.
HponBuHyTHIii: BEIONPATH
KOHTPOJIEPHI AJIsl
IIPOrpaMMHPOBaHUs, 3arpyKaTh
B KOHTpOJIEp, 3HaTh BCE IPYIIIbI
C 3JIEMEHTaMM.
Camoana | HauajbHblii: 3HaTh 1J151 4ero
HaTtauk 3, OH HYJKEH.
7 HaKJIOHA npoBepka | ba3zoBbli: re pacnoyioKeH U
«THUPOCKOID» 3amaHusl | Kak paboraer
mBot negaroro | IlpoaBHHYTBIN: yMETh
M NPUHUMATD JIAHHBIE C TATYHKA
Camoana | HauaabHblii: 3HaTh 115 4ero
RGB JIn3, OH HYKCH.
8 N nposepka | ba3zoBwlii: rae pacnonoxeH u
3amanust | kKak paboraer
mBot negaroro | IlpoaBHHYTBIN: yMETb
M NEePEKIIF0YATh M BHIOUPATH IIBET
Camoana | HauajbHblii: 3HaTh 115 4ero
Hatuuk 3ByKa | Jus, OH HY’KEH.
9 u nposepka | ba3zoBwlii: rae pacnonoxeH u
TEMIepaTypsl | 3amaHust | kak paboraer
mBot negaroro | IlpoaBHHYTBIN: yMETb
M NPUHUMATD JIAHHBIE C TATYHKA
Camoana | HauajbHblii: 3HaTh 115 4ero
YIIBTPasBYKOB | ;s OH HYKeH.
10 O IaT4HK npoBepka | ba3oBbli: r€ pacnoyiOKEH U
(OnexTpoHHas | 3amaHusl | Kak padoraer
neHeiika) nenaroro | IlpoaBUHYTBIN: YMETH
M NPUHUMATD JIAHHBIE C TATUYHKA
Vindpaxpacs Camoana | HauajbHbIii: 3HaTh 1151 4ero
bIi1 JATYUK TTE3, O HYJKCH.
11 (noruka nposepka | ba3zoBwlii: rae pacnonoxeH u
BIDKEHHE 3amanust | kKak paboraer )
surin) mBot negaroro | IlpoaBuHyTHI: yMeETD
M NPUHUMATD JIAHHBIE C TATUYHKA
Camoana | HauajbHblii: 3HaTh 115 4ero
Vpasnenune | T3, OH HYyXCH.
12 MOTOpaMI npoBepka | Ba3oBblii: kak paboTaeT
3ananus | IlpoaBHHYTBIH: yMETH
mBot Ne1aroro | MoBOpavyMBaTh Ha JI0O0I rpaayc
M
nposepka | HayanbHBIN: 4eM OTIHMYAETCS
3aJlaHUs] | TOBBIIAKIINUNA OT
Ocnosa NEeJaroro | MOHMKAIOLIEro peayKTopa
MECXaHUKA M Ba3osbiii: pacckasaTh npo
13 IPOCMOTP pbMaru U KpyTseM MOMEHTE
BHIEOPOJIUKO IIpoaBHHYTBIN: yMETD
B paccunuTaTh MOBBIIAKOLINN
MOMEHT B PElyKTOpE U UTO
TAKO€ MJIAHETAPHBINA PEAYKTOP
14 Cbopxa Camoana | HauanbHblii: coOpathb 1o




TYCEHUYHOTO | JIU3, MHCTPYKLHH 32 3 yaca
mBot nposepka | Ba3zoBwlii: cobpath mo
3aaHusl | MHCTPYKLUMH 32 | yaca
neparoro | IlIpoaBuHyThIii: cobparth mo
M MHCTPYKIMH 32 30 MUH
Iporpammup Camoana | HauanbHbI: HAYIUTh
OBAHIE 3, JIBUTAETCsl C MECTa
15 FYCEHIMHOND nposepka | ba3zoBwlii: pearnuposaTh Ha
3a7aHusl | JIMHUU IPU IOBOPOTax
mBot o negaroro | IlpoaBHMHYTBIN: IPONTH BECH
JIMHIA M KPYT IO JINHUA
IMporpammup | Camoana | Hawanbublii: 00HAPYKUTH
OBAHIE 3, MpEensTCTBUE
16 FYCEHIMHOND nposepka | Ba3zoBwlii: 00bexaTh XOTS ObI
3a7aHusl | OJJHO MPENsITCTBUE
mBot 00xon o
' | neparoro | IIpoaBuHyTbIii: 00bEXaTh BCE
HPCIEITCTBAN | NPENSTCTBUE IO MPAMON
IMporpammup | Camoana | HavajabHbIH: pearupoBaTh Ha
OBAHHE 3, JIMHUM [IPU MIOBOPOTAxX
rycenmqroro | MPOBEPKa ba3oBbIH: NPONTH BECh KPYT 1O
17 3ajaHus | JUHUH
mBot o . .
negaroro | IlpoaBunyTHI: NpoiiTH BECh
IUHAA IPODH |\, KPYT IO JIMHUU 00Be3Kas
(0bbesn) MPENATCTBUE 3MEUKOH
IMporpammup | Camoana | HauaiabHbIii: MOBEPHYTE B
OBAHIE 3, MOBOPOTE
18 FYCEHHUHOTO nposepka | ba3oBbii: MpOKTH 20 [IOBOPOTA
3aganus | IlpoaBMHYTBIN: 1OWTH 1O
mBot Meaaroro | KOHua JabupuHTa
TaOupUHT M
Camoana | HauaabHblii: pearupoBathb
Bpamenue 3, JBUTATENIMU Ha TaTUUK
MOTOPOB MpoBepKa | THPOCKOMA
19 OTHOCHTENBHO | SAHAHH ba3oBbIH: OCTaHABINBATD
MeJaroro | ABUraTenu npu 45 rpanycos
yrna M IIpoaBHHYTBIN: BpalaTh
TIpOCKoIa JIBUTATENN 3aBUCUMOCTH OT
rpaayca rupockormna
Camoana | HauaabHblii: pearupoBathb
3, JBUTATENIIMU Ha
Bpamenne MPOBEPKa | yJIBTPa3BYKOBOM JaTUUK
MOTOPOB 3amanus | Ba3zoBblit: ocTaHaBIMBATH
20 OTHOCHUTEJNIBHO | Menaroro | aBurarenu Hioke 50 cm
VJIABTPa3ByKOB | M IIpoaBHHYTBIH: CKOPOCTB
Oro 1aTYnKa BpalleHUE ABUTATENEH
3aBUCUMOCTHU OT PacCTOSTHUE J10
IpensITCTBUE
[Monyuenue Camoana | HauajabHblii: yMeTh 3aycKaTh
NAHHBIX IO 3, MOCJIe0BATENbHbIN MOPT
21 nocnenosares | POBEPKa Ba3zoBblii: ymMeTs unTaTh
3a7aHusl | laHHbIE
PHOMYTIOPTY | enaroro IIpoaBHHYTBIN: yMETD
OT pasHbIX M HACTPaMBaTh IOPTHI U CKOPOCTh




TaTYUKOB U MPOKPYTKHU
MOTOpPOB
Camoana | HauajabHbIii: 4TO Takoe JaTYUK
3, BJIAKHOCTH U TaTYHK
IIpOBEpKa | TEMIIEPATypPhl
Ilpocras 3amaHusi | Ba3oBblii: yMeTh BBIBOIHUTD
22 Nenaroro | 3HaueHMe JaTYUKOB BIAKHOCTH
MeTeOCTaHLUs
M U TEMIIEPATYPbI
IIpoaBHHYTBIN: KOHBEPTALIKSA
naHHbIx oA Llenscus u
MPOLIEHT
Camoana | HauaabHblii: HenpepbIBHOE
3, JBUKEHHE [TepCOHaXa
pocras urpa | MPOBEPKa ba3oBblii: yMETb ABHKEHUE
3aJlaHisl | IEPCOHa)Ka OT BbIOPaHHOMN
23 B IIpOrpamMMe 6 p Spanto
Neaaroro | KJaBUIIN
mBolock .
M I poaBUHYTHIN: TOBOPOTHI
NepcoHa)a 3aBUCUMOCTH OT
MPENATCTBUM
Camoana | HauajabHbIii: OKa3aTh B KAKOM
Ioaknrouenu
T3, pasnene BEIOUPAIOTCS
cH TMpOBEpKa | KOHTPONEpPbI
24 [IpOrpaMMHUpoO | sananus | ba3osblii: pacckasaThb IIpo
BaHUE Pa3HbIX | MEaroro | KOHTPOJEpbI B CIIHUCKE
KOHTPONEPOB | M IpoaBunyThIii: 1odaBNeHNE
5 mBolock BBIOPAHHOT'O KOHTPOJIepa
0JIOKOB MPOrPaMMHUPOBAHHUE
Camoana | HauanbHblii: coOparhb 1o
Cbopxka nu3, MHCTPYKLIMH 3a 3 4aca
15 KOJIECHOTO nposepka | bBa3zoBwlii: cobpath mo
mBot 3alaHusl | MHCTPYKLUMH 32 | yaca
(parrTop) negaroro | llpoaBuHyTHIii: COOpaTh MO
M MHCTPYKLMH 32 30 MUH
Camoana | HauajabHblii: Hay4YuTD
IIporpammup
3, ZIBUTAeTCsl C MeCTa
OBAFHE nposepka | ba3oBbiH: pearnposaTe Ha
: UPOBATH H
26 KONECHOTO 3£naH£s[ JIMHUM TT 1/11?10130 pOTaX
mBot no negaroro | Ilpoas ; i oM ec
HHYTBIIi: IPONTH BECh
JMHUN a poABUHY p
M KPYT I10 JJUHUU
Camoana | HauanbHblii: 0OHApYKUTH
IIporpammup
3, NPETATCTBHE
OBaHUE .
27 nposepka | Ba3zoBwlii: 00bexaTh XOTSI ObI
KOJIECHOTO 3a7aHusl | OJJHO MPEMsITCTBUE
mBot 00xon P .
.. | memaroro | IlpoaBUHYTBIN: 00BEXATH BCE
NPEnATCTBUN o
M NPEMSATCTBHE T10 MPSIMON
IMporpammup | Camoana | HavajabHbIH: pearupoBaTh Ha
OBaHHE 3, JIMHUH TIPU IOBOPOTAX
KOJIECHOLO nposepka | ba3zoBwlii: npoiiTu Bech Kpyr Mo
28 3a7aHusl | JIAHUH
mBot no . .
nenaroro | IIpoaBHHYTHIN: IPOHTH BECh
THHAA IPODH |\, KPYT IO JIMHUU 00Be3Kas

(oObe3n)

NPENsITCTBUE 3MEUKOM




IMporpammup | Camoana | HawanbHbIi: TOBEPHYTH B
OBAHIE 3, MOBOPOTE
npoeepka | bazoBbiii: I
79 KOJNECHOIO posepka | basoBeri: mpoiTH 20 [IOBOPOTA
Bot 3aganusi | IlpoaBUHYTBIN: TOWUTH 10
mBo
Meaaroro | KOHua JJabupuHTa
TaOupPUHT M
C6opka Camoana | HawaabHblii: cobpaTh o
KOJIECHOTL'O 3, HHCTPYKLIUHU 36a 3 yaca
nposepka | bazoBbiH: coOpaTh no
30 OanaHCUpPYIO POBEp P
3aaHusl | MHCTPYKLUMHU 32 | yaca
mero mBot .
negaroro | llpoaBuHyTHIi: COOpaTh MO
(mrruika) M UHCTPYKIMU 33 30 MUH
[Iporpammup | Camoana | HayanbHbI: HAYIUTh
OBaHUe 3, JIBUTAeTCsl C MECTa
KONECHOIO nposepka | ba3oBbiH: pearuposaTe Ha
31 3aaHusl | JIMHUM MPU TOBOPOTaX
OanaHCUPYIO . .
negaroro | [lpoaBHHYTBIN: IPONTH BECh
mero mBot o
M KPYT TI0 JIMHUH
JIUHUN
IMporpammup | Camoana | HayanabHbIi: OOHAPYKUTH
OBaHUE JIN3, npenATCTBUEC
KOIIECHOTO npoBepka | Ba3zoBwlii: 00bexaTh XOTSI ObI
3aaHusl | OJHO MIPETSITCTBUE
32 OanaHCUPYIO 6 4 P .
negaroro | llpoaBuHyTHIii: 00BEXATh BCE
mero mBot o
M MPEMNSTCTBUE IO MPSMOM
obxon
MPEensATCTBUN
Camoana | HauanbHblii: coOpathb 1o
3, WHCTPYKLMH 32 3 yaca
13 PoGor mBot | npopepka | Basossiii: cobpaTh o
CBOSI MOZI€JIb | 3aJlaHUs | MHCTPYKIOMU 3a 1 yaca
nenaroro | IlIpoaBuHyTHIii: coOparth Mo
M MHCTPYKLMH 32 30 MUH
Iporpammup Camoana | HauanbHbI: HAYIUTh
OBAHHE Ha 3, ZIBUTAETCsl C MECTa
npoeepka | bazoBbiii:
34 perIaMenT posepka | baso pearupoBaTh Ha
3aaHusl | JIMHUM MPU TOBOPOTaX
cJeloBaHue . .
negaroro | [lpoaBHHYTBIN: IPONTH BECh
1O JINHHH M KPYT IO JINHUA
CopesnoBanu | CopeBHo | HauanbHbIH: 3aHAT 3 U
35 € CBOMX BaHHE NocJeAyIoLIe MecTa
MOJIeIeit o basoBbiii: 3aHi[Tb 2 MecTo
IIpoaBuHyTBIN: 3aHATL 1 MeCTO
JIUHUN
IMporpammup | Camoana | HavanbHbIii: OBEPHYTH B
OBAHIE 3, MOBOPOTE
nposepka | ba3zoBbii: polTH 2 MOBOPOT
36 periamMeHT POBEp pou N OBOpOTa
3ananusi | IlpoaBUHYTBIN: TONUTH 10
TaOupUHT
Meaaroro | KOHua JJabupuHTa
MOUCK MyTH M
CopesnoBanu | CopeBHo | HauanbHbIH: 3aHAT 3 U
37 € CBOMX BaHHE NocJeAyIoLIe MecTa
Momenedi ba3oBbIii: 3aHATH 2 MECTO

IIpoaBUHYTBIN: 3aHITh 1 MECTO







Y4eOHO-MeToAHYIeCKoe 00eCIIeYeHHE:

JIuTepaTtypa AJis megaroros

1. Lxepemu barom. M3yuaem Arduino: HHCTpYMEHTBI 1 METONBI TEXHUYECKOTO BojmebcTsa: Ilep. ¢
anria. — CIIb.: BXB-Iletepbypr, 2015. —336 c.: .

2. beictpsiii ctapt. IlepBble maru nmo ocBoenuto Arduino.

3. Yummm Commep. IIporpamMmmupoBaHne MUKPOKOHTpOsUiepHbIX mat Arduino/Freduino. — CITb.:
BXB — IlerepOypr, 2012. un — (QneKTpoHHUKA)

4. Pesuu lOpuii, 3annmatenpHas snexTporuka. — bXB-IlerepOypr, 2015.

Jluteparypa ajis 00y4Jaromuxcst

1. Yunmu Commep. IlporpammupoBanue MUkpokoHTposutepHbix miaT Arduino/Freduino. — CIIb.:
BXB — IlerepOypr, 2012. un — (JnexTpoHHUKA)

2.  Buktop Iletun, IlpoexTsl ¢ ncnonp3oBanueM KoHTposuiepa Arduino, 2-e u3gaHue. —
BXB-IletepOypr, 2015.

JIuTeparypa anas poauTeaen
1. Yunmu Commep. IlporpammupoBanue MukpokoHTposutepHbix miat Arduino/Freduino. — CIIb.:
BXB — IlerepOypr, 2012. un — (JnexTpoHHUKA)



