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IHosscHuTeIbHAA 3aNMMUCKA

JanHast pabouasi mporpaMmma JIONOJTHUTEILHOTO 00pa3oBaHus JAeTel pazpaboTaHa Ha OCHOBE METOJAMYECKUX PEKOMEHAIUNA 10
CO3/IaHMIO IEHTPOB mmPpoBoro obpazoBanus «IT-kyOo», meromudeckoro mocodbmst M.B. Kypuocenko M.W. Manans «Peanuzanus
JOTIOTHUTENBHON  0011e00pa3oBaTeNbHON MporpaMmMbl MO TeMaTH4YeckoMmy HampaBieHuto «lIporpammupoBanue poOOTOB» ¢
UCIIOJIb30BaHUEM 000pyaoBaHUs IieHTpa nudpooro odpazoanus aeredt «IT-kyo» monm pen. C. I'. I'puropreBa, Mockpa, 2021 u
yueOHoro mocooust B.A.Ilerun, A.A.bunsikoBckuii «[Ipaktudeckas sunukioneaus Arduino», Mocksa.:JIMK Ilpecc, 2020

Ceronias moTpeOHOCTHh B MPOTPaMMHUPOBAHUN POOOTOB CTajla TAKOW K€ TTOBCEIHEBHOM 3a/1ayueil JUIsl MPOJIBUHYTOTO Y4aIerocs,
KaK pelleHre 3a/1ay 110 MaTEeMAaTUKE WM BBHIMOTHEHUE YIIPAXKHEHUHN MO pyccKoMy s13bIKY. CyllecTBYIOIINE CPEIbl MPOrpaMMUPOBAHUS,
KaK JIOKaJbHBIC, TAK U BUPTYAJIbHBIC, CIYXKAT XOPOIITUM UHCTPYMEHTAPUEM JIJISi TOTO, YTOOBI HAYYHUTHCS MMPOTPAMMHUPOBATH POOOTOB.
XOTs mpaBUIIbHEE CKa3aTh HE pOOOTOB, a KOHTPOJLIEPOB, KOTOPBIE YIPaBISIIOT podoramu. Ho «poOGoT» — mouHsiTue 60jee mupokKoe,
9YeM MBI IPUBBIKIIN CUUTATh.

PoGor — 310 m1000€ 3IEKTPOHHOE YCTPOWCTBO, YNPaBIsIEMOE KOHTPOJIIEPOM, KOTOPBIA HYKHO COOTBETCTBYIOUIMM 00pa3zom
3alporpaMMUpoBaTh. B ciydae, ecnu ydamuecs yxe oO0JaaroT HaBBIKAMU alTOPUTMHYECKOTO MBIIUICHUS M MPaKTUYECKUMHU
YMEHUSAMH TI0 TPOTPAMMHUPOBAHUIO HA JIIOOOM ajIrOPUTMHYECKOM S3bIKE, IJIsl PEIICHHs JTOM 3aJadd MOXKHO HCIOJIb30BaTh
CHEIUANBHYIO aJalTUPOBAHHYIO MPOrPAMMHYIO Cpely, HMMEIOIIYI0 B CBOEW CHCTEME KOMAaHJ COOTBETCTBYIOIIME MOIYJIH MU
OMOJIMOTEKH yNpaBJICHUS MMHAMU MUKPOKOHTPOJIIEpA.

B ciiyuae ¢ MukpokoHTposuiepamu cepur Arduino takoi yHuBepcanbHOU cpenoit sisercss Arduino IDE, B ocHOBe KOTOpOii
nexwr 361k C+ https://www.arduino.cc/en/software

[Iporpamma siBnsieTcst aOCOMOTHO OECTIATHON M CBOOOIHO PacpOCTpaHsIEeMOil.

Kpome Toro, mnardopma mocTossHHO pa3BUBAETCs O oboramaercs Ou0IMoTeKaMu KOMaH I M0/ BHOBb CO3/IaBa€MbI€ M TEKYIIIHE
¢usudeckue ycrpoiictBa. Arduino IDE mo3Bonsier B gocTarodHo mpocTod (opMe COCTaBISATh MPOrpaMMbl HAYAILHOTO YPOBHS
YIPABJICHHUS] MUKPOKOHTPOJIJIEPOM M PEIIATh CaMbI€ MTUPOKHUE 33]]a4l aBTOHOMHOTO (TIPOTPaMMHOI0) YIIPABJICHUS YCTPOUCTBAMH.

L]env u 3a0auu npoecpammul

[ens nporpammsel «IIporpammupoBanue poOOTOBY»: Pa3BUTHE AITOPUTMUYECKOIO MBIIUICHUS O0Y4YalOUIUXCs, UX TBOPUYECKHUX
CIIOCOOHOCTEM, aHATUTUYECKUX U JIOTUYECKUX KOMITETEHIINM, U3y4yeHHEe MPOrpaMMUPOBAHMS poOOTOB Ha si3bike CH.

st popMupoBaHUS TOCTABICHHOW €M MIIAHUPYETCS TOCTHKEHHUE CIIEIYIONINX PE3YJIbTaTOB.
e JIMYHOCTHBIE pE3yIbTAThI:

— Ppa3BUTHUE NPOCTPAHCTBEHHOI O BOOOPAKEHMSI, IOTHYECKOI'0 U BU3yaJIbHOI'O MBIIUIEHUS, HA0II0AaTEIbHOCTH,
KpEaTUBHOCTH;

— OCMBICIICHHE MOTHMBOB CBOUX JICUCTBUI MPHU BHITTOJIHEHUH 33JaHUH C )KU3HEHHBIMU CUTYalLUSIMU;

— (QopMupoBaHuE NEPBOHAYATIBHBIX MPEACTABICHUN 0 PodecCcHsiX, B KOTOPbIX HHPOPMAIIMOHHBIE TEXHOJIOTUU UTPAOT
BEIYIYIO POJIb;

— BOCIHTaHHE UHTEpeca K MHPOPMAIMOHHOM U KOMMYHUKAITMOHHOM EATETbHOCTH.

e MeranpenMeTHbIE PE3YJIbTATHI:
— Pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHUS Yepe3 COCTaBlIeHUE aropuTMoB B cpeae Arduino IDE;
— OIIEHMBAHKME UTOIOBOI'O TBOPYECKOTO MPOYKTA U COOTHECEHHUE €ro C M3HAYAIbHBIM 3aMbICIIOM, BBITIOJTHEHHUE 110
HE00XOIMMOCTU KOPPEKLUH JTHO0 MPOAYKTA, JINOO 3aMBbICIIa;
— OBJIaJIeHUE CI0cO0aMU TIAHUPOBAHMS U OPraHU3AIMHM TBOPUYECKOM eATEIbHOCTH.

e IlpenmMerHbie pe3yabTaThI:
— CHCTeMaTH3aIHs 3HAHUH 110 TeMe «AJITOPUTMBI» Ha pUMepe padoThl iporpammHoi cpeasl Arduino IDE;
— 03HAKOMJIEHHE C OCHOBaMH pOOOTOTEXHHMKH C IMOMOIILI0 cpeabl Arduino IDE;
— OBJIAJICHUE YMEHUSIMHU U HaBbIKAMU MPHU paboTe ¢ KOHCTPYKTOPOM, IPUOOPETEHHE ONBITA MPAKTUYECKON JeATEIHHOCTH 110
CO3/JaHMIO aBTOMATU3UPOBAHHBIX CUCTEM YIIPaBJICHUS, MMOJE3HBIX ISl YEJIOBEKA U OOIIECTBA;
— 3HAKOMCTBO C 3aKOHAMH PEaIbHOr0 MUPAa;
— OBJAJICHUE YMEHHEM NMPUMEHATh TEOPETHUECKUE 3HAHUS Ha MTPAKTHUKE;
— YCBOCHHUE 3HAHUU O POJIU aBTOMATU3UPOBAHHBIX CUCTEM YIIPaBIICHUSI B TPe0oOpa30BaHUU OKPYKAIOIIETO MUPA.

[Tpu padote ¢ miardopmoii Arduino IDE pematores cieayrorire OCHOBHBIC 3a1a4u:

e [lo3naBarenbHBIC 3aaUH:
— HaYaJlbHOE OCBOCHHE KOMITbIOTEpHOM cpeabl Arduino IDE B kadecTBe HHCTpYMEHTA /IS IIPOrPAMMHUPOBAHHUS POOOTOB;
— cHCcTeMaTH3aIs U 0000IIeHNEe 3HAHUH 110 TeMe «AJITOPUTMBI» B XOZ€ CO3JIaHus YITPABIISIOIIUX MporpamMm B cpeae Arduino
IDE;

— CO3/1aHUE 3aBEPIIEHHBIX ITPOEKTOB C UCIOJIb30BAHUEM OCBOCHHBIX HABBIKOB CTPYKTYPHOT'O ITPOIPAMMUPOBAHUS.

e PerynsatuBHbIC 3a1a4u:
— (opmupoBaHNE HaBHIKOB IUIAHUPOBAHUS — ONPEICICHUS MTOCIEI0BATEIbHOCTH IPOMEXKYTOUHBIX 1Iefiel ¢ yIETOM
KOHEYHOI'O pe3yJsbTaTa;


https://www.arduino.cc/en/software

— OCBOEHHE CITIOCOOOB KOHTPOJISl B (pOpME corocTaBiIeHus crnocoda AEHCTBUS U €ro pe3ysibTara ¢ 3aJJaHHbBIM 00pa3IioM C LENbI0
OOHapyXeHHsI OTJIMYHUI OT 3TaJIOHA.

o KoMMyHUKAaTHBHBIC 3aa9H:
— ¢opMupoBaHuEe yMEHHS padOTaTh HA/l MPOSKTOM B KOMAH/IE;
— oBIajeHueM yMeHueM 3(PGEeKTUBHO paCTIPEALNIATh 00S3aHHOCTH;
— OBJIQJICHUE OIMBITOM MEKIMIYHOCTHOW KOMMYHHUKAIMH (paboTa B IPyIax, BEICTYIUICHUE C COOOIICHUSIMH | T. 1.).

Yenosus peaiuzayuu npoecpammbovl

BozpacT o0y4daromuxcs, y4acTBYIOIIKMX B peaju3aiuu nporpammsl: 14 - 17 ner.

YpoBeHb OCBOCHHUS: POTpaMMa SBIISIETCS 00IIepa3BUBaOIIeH (0a30BbIi YPOBEHB), HE TPEOYET MpeABAPUTEIHHBIX 3HAHUN U BXOIHOTO
TECTUPOBAHUS.

CDopMa peain3anuun: oO4Hasd. B MEepruoa KapaHTHHHBIX YCJIOBPIfI BO3MOXHO JUCTAaHIIMOHHOC O6y‘{€HI/I€.

TpebGoBanus k 6€30MacHOCTH 00Pa30BATENBLHON CPE/Ibl: 3aHATUS MPOXOAT B CIICIUATHU3UPOBAHHOM Y4eOHOM KaOHHETE, TOCTATOYHOM
JUTs pa3menienns 12 pabodnx mect. Pabora ¢ HOyTOyKaMu U DJIEKTPUUECKUMHU KOMITOHEHTaAMH TIPEIIoIaraeT MHCTPYKTaX IO UX
ucnoip3oBanuio ([Ipunoxenune 1 — MHCTpYyKTaX 10 TeXHHUKE Oe3onacHocTH nipu padote ¢ [1K).

KanpoBoe obecrnieueHue: kK peanu3aiuy NporpaMmMbl IPUBJIEKAETCS YUUTENb MH()OPMATUKH, UMEIOIIHUNA BBICIIEE TIEAArOrMYeCKOoe
0o0pa3oBaHue, IPOLIEIIINI COOTBETCTBYIOIIYIO KYPCOBYIO OJIMOTOBKY IO HAIIPABJIEHUIO U JOCTATOYHBIN OMBIT ME1aroruuecKom
JeSITENbHOCTH B 00JIACTH MPENO0IaBaeMOU TUCUUIIIIUHBI.

Pexxum 3aHsATHN: 3aHITHUS IMPOBOIATCA B I'PYIIIIaX OT 7 a0 12 YCJIOBCK, IMPOAOJIZKUTCIIBHOCTE OAHOT'O 3aHATHUA — 45 MUHYT.

Cpoku peanuzanuu: oo1ias IpogoKUTEIHHOCTD MPOTrpaMMBI - 36 4acoB.

HopmaTuBHas 6a3a

o Konctutymus Poccuiickoit @enepanuu (MpuHITa BCEHAPOAHBIM roiocoBanueM 12.12.1993 ¢ usmeHneHusamMu, oJ00pEHHBIMH B
xoje obmiepoccuiickoro ronocoanus 01.07.2020).

o ®enepanbHblil 3ak0H OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoii @eaepamn» (¢ u3M. U
Jo1L., Betyn. B cuiry ¢ 01.09.2020).

e [lacmopt HanmoHaNKHOTO MpoekTa «O0pazoBanue» (yreepxkaéH npesuauymom Cosera nipu [Ipesunentre PO mo
CTPATErHYeCKOMY Pa3BUTHIO U _HAIIMOHAIBHBIM POEKTaM, MpoToKoi oT 24.12.2018 Ne 16).

e TocynmapctBeHHas nporpamma Poccuiickoit @eneparuu «Pa3Butue oOpazoBaHus» (YTBEpPKI€HA TOCTAHOBICHUEM
[IpaButenscTBa P® o1 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06 yTBep>KAeHUHU TOCYAIapCTBEHHON Tporpammbl Poccuiickoi
®enepanuu «Pa3Butre 00pa3zoBaHUs»).

e Crparerus pa3Burusa Bocniuranus B Poccuiickoit denepanuu Ha nepuox 10 2025 rona (yrBepxaeHa paclopsiKeHUEM
[IpaButenscTBa PD o1 29.05.2015 Ne 996-p «O6 yrBepxkaennu Ctpareruu pa3Butus Boctiutanus B Poccuiickoit deneparum Ha
niepuos 10 2025 rogay).

e [lpodeccuonanphpiii cranaapt «Ilemaror (negaroruueckas AESITENbHOCTh B JOIIKOJIBHOM, HAYaJIbHOM OOIIEM, OCHOBHOM
o011em, cpeHeM o01eM o0pa3oBaHut), (BOCIUTATENb, yuuTesb)» (pen. ot 16.06.2019) (mpuka3 MunucrepcTsa Tpyaa u
counanbHoi 3amuThl PO ot 18 okTs16pst 2013 1. Ne 5441, ¢ u3MeHEeHUsIMU, BHECEHHBIMU NIPUKa30M MUHHUCTEPCTBA TPyJa U
compamutsl PD ot 25 nekabps 2014 r. Ne 11151 u ot 5 aBrycta 2016 1. No 422#h).

o [lpodeccuonanbubiii cranmapt «llegaror MONOTHUTETHLHOTO OOpPa30BaHUs JETEH 1 B3pOCIbIX» (Mpuka3 MUHHUCTEPCTBA TPya U
counanbHoi 3amuThl PO ot 5 mast 2018 1. Ne 2981 «O06 yTBepx)aeHNHN npodeccruoHanbHoro cranaapra «llemaror
JIOMOJIHUTEIBHOTO 00pa30BaHUs IETEN U B3POCIBIX)).

e IlocranoBnenue I[7aBHOro rocynapcTBeHHOro canurapHoro Bpada Poccuiickoit ®enepauuu ot 28.09.2020 Ne 28
«O06 yrBepxkaenuu canutapubix npaBui CII 2.4. 3648-20 «CaHuUTapHO - SMUAEMUOJIOTHYECKUE TPEOOBaHUS K
OpraHu3alysIM BOCIIUTAHUS U OOYYECHHUsI, OTJbIXA U O3JI0POBIICHUS JIETEH U MOJIOJICHKIU Y,

o ®dezepanbHBIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT OCHOBHOT'O 00I1Iero 00pa3oBaHus (YTBEPKAEH MPUKA30M
MunuctepctBa oOpa3zoBanusa U Hayku Poccuiickoit @eaepanmu ot 17 nexadpst 2010 r. Ne 1897) (pen. 21.12.2020).

o ®denepanbHBIN TOCYIaPCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT CPEIHEr0 001Iero oopa3oBaHus (YTBEPKAEH MPUKA30M
MunuctepcTBa 06pa3oBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012 1. Ne 413) (pen. 11.12.2020).

e Meronnueckre peKOMEHIAlKHU M0 CO3/IaHUI0 U GYHKIIMOHUPOBAHUIO AETCKUX TexHonapkoB «KBaHTopryM» Ha 6a3ze
o01reo0pa3oBaTeIbHBIX OpraHu3anuil (YTBEpKIeHbI pacnopsikeHneM MunuctepcTBa npocsenienus Poccuiickoit deaeparuu ot
12 stuBapst 2021 1. Ne P-4).

e Meronnyeckre peKOMEHJAlUU M0 CO3/IaHUI0 U (YHKIMOHUPOBAHUIO HEHTPOB LHPpoBoro oopazopanus «IT-kyo»
(YTBEpKIeHBI pacropsbkeHneM MuHHCTEepCcTBa npocseenus Poccniickoit @eneparym ot 12 saBapst 2021 1. Ne P-5).

e MeTonnyueckre peKOMEHJAlMU M0 CO3/IaHUI0 M (YHKIIMOHUPOBAHMIO B 00111€00pa30BaTEIbHBIX OPTaHU3AIUAX, PACTIONOAKEHHBIX
B CEIHCKON MECTHOCTH M MaJIbIX TOPOJIax, IICHTPOB 00pa30BaHMS €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKON HAMPaBICHHOCTEH



(«Touka poctay) (yTBepKIeHBI pacnopsbkeHrneM MunuctepeTsa npocsemieHus Poccuiickoit @enepanuu ot 12 ssuBaps 2021 r.
Ne P-6).

e [Ilocranosnenue IlpaButenbctBa Kuposckoit ob6mactu ot 20.07.2020 Ne 389-I «O BHEAPEHUH CHCTEMBI
NEePCOHUPHUIIMPOBAHHOIO (PMHAHCUPOBAHUS TONOJHUTEIBHOrO 00pa3oBaHus AeTeil Ha TeppuTopun KupoBckoi o0mactuy;

e Pacnopsukenne muHucTepcTBa OOpasoBanus Kwuposckoit obmactu ot 30.07.2020 Ne 835 «O6 yrBepxkaenuu IlpaBun

nepCOHUPUIIMPOBAHHOIO (PMHAHCUPOBAHUS JOMOJIHUTENILHOIO 00pa3oBaHus AeTell Ha Teppuropun KupoBckoil obnmactu» (per.
ot 07.09.2020 Ne 1046, ot 22.09.2020 Ne 1104, ot 28.09.2020 Ne 1139)

OcHOBHBIE MOHSITUSA U TEPMHUHBI

AJTOpUTM — 3TO KOHEYHOE TOUHOE MPEANHCaHNEe AEUCTBUA, KOTOPbIe HEOOXOAMMO BBIIOIHUTD ISl PEIICHUS TOCTABIEHHON 3a/1a4uH.
HcnonHurens aaropurMa — 3TO HEKOTOPbINA 00BEKT (TEXHHUYECKOE YCTPOHUCTBO, poOOT, aBTOMAT), CIIOCOOHBIN BBITIOJIHATh
ornpenenEHHbI Habop KOMaH/ alrOPUTMA.

Po0oT — 3T0 HcnonHUTENb anropuT™Ma, chopMyJIUPOBAHHOIO Ha OJTHOM U3 SI3bIKOB IIPOrpaMMHUPOBAHUS.

Cpena Arduino IDE — sTo yHuBepcaiibHasl cpeia MpOorpaMMUPOBAHUSI MEKPOKOHTPOJIIEPOB.

JlaTyuk — 3TO CpeICTBO U3MEPEHUM, MpeIHa3HAUEHHOE sl BRIPAOOTKH CUTHAIA H3MEPUTENbHON nHpopManmu B hopme, y100HO0I
JUTS TIepeiadn, JaIbHEUIero npeodpa3zoBaHusi, 00pabOTKU U (WITK) XpaHEHUS, HO HE TIOAAIOIICHCs HEMOCPEACTBEHHOMY BOCIIPHATHIO
HaOJI0aTeNEM.

JlaTunky, BBINOJIHEHHbBIE HA OCHOBE JIEKTPOHHOM TEXHUKH, HA3bIBAIOTCS AJIEKTPOHHBIMU JaTuMKaMu. OTAEIbHO B3SIThIN JaTUUK
MOJKET OBITh MpEeAHA3HAUCH AJI U3MEPEHHs (KOHTPOJISI) U IpeoOpa3oBaHus OHON (PU3NUECKON BETMUNHBI U OJHOBPEMEHHO
HECKOJIbKUX (PU3UYECKUX BETMUHH.

[TepemenHas (B ©MIIEpaTUBHOM MPOTPAMMHUPOBAHUH ) — 3TO MOMMEHOBaHHAs JIMOO0 apecyemMasi HHbIM CII0COOOM 00J1acTh MaMsTH,
azipec KOTOPOil MOXXHO MCIONIB30BATh IS OCYIIECTBICHUS IOCTYIA K JaHHBIM. B Takux si3pIkax mepeMeHHas OrpeienseTcs Kak uMs, C
KOTOPBIM MOKET OBITh CBSI3aHO 3HAUYEHUE, WU JAake Kak MecTo (location) st XpaHEeHUs 3HAYEHUSL.

MoHUTOp PKpaHa — 3TO CHEHAIBHOE OKHO JJIs1 BEIBOJA 3HAYCHUN U COOOIIEHUI B X0/1€ BBIMIOTHEHUS MUKPOKOHTPOJIIIEPOM KOMaH I
A3BIKA.

CTpyKTYypHpOBaHHe MATEpPHAJIOB

Coneprxxanue 00y4eHHs] MOXKET OBITh MPEACTABICHO CIASAYIOIUMUA MOAYJIISIMH.
Monynb 1. 3HaKOMCTBO ¢ OCHOBaMHU poOOTOTeXHUKH U mardopmoit Arduino IDE.
Monyns 2. [IporpammupoBanre MUKPOKOHTpOILIEpa Ha 1aTdopme.

Monyns 3. YrpapieHue NpoCcTeUIMMHA KOMIIOHEHTAMM.

Monynb 4. JlaTauku 1 0OpaTHast CBSI3b.

Monyne 5. Mexannuyeckoe IBUKEHUE U YIIPABIECHUE JBUKECHUEM.

Mopnyne 6. TBOpUECKHN NTPOEKT.

Monyns 7. JlanpHeuiiee pa3BUTHE.

Onncanue MaTepuaJIbHO-TEXHHUYECKOH 0a3bl HeHTPa nnudpoBoro oopazoBanus aereid «IT-kyo»

Jnst opranuzaiuu padoThl 1o JaHHOMY Hanpasienuio «IIporpamMmmupoBanre poOOTOB» B pactiopsbkeHuH «O0 yTBepKICHUU
METOJUYECKUX PEKOMEHIAINH 10 CO3/1aHuI0 U (YHKIIMOHUPOBAHMIO IIEHTPOB LudpoBoro odpazoBanus «IT-kydo» ot 12.02.2021
peKOMeHIyeTcs caeayrouiee 00opy1oBaHue 1adopaTopuu:
— HOYTOYyK — pabouee MecTo IpernoaaBarTers;
— HOYTOYK - pabouee MecTO 00yUaromierocs;
O JMaroHaJIb YKpaHa: He MeHee 15,6 aroiima;
paspemenue 3kpana: He MeHee 1920 x 1080 nukcenei;
KOJIMYECTBO SIAEp MpoLeccopa: He MeHee 4;
KOJIMYECTBO MTOTOKOB: HE MEHee §;
0a3oBasi TAaKTOBas YacToTa npoieccopa: He Mmenee 1 ['T;
00BEM yCTAaHOBIIEHHOM ONEpaTUBHOM MaMsTH: He MeHee § 1 '0aiT;
006&M HakormuTenas SSD: He meHee 240 ['6aiT;
BpeMsI aBTOHOMHOI paboTHI OT OaTtapen: He MEHee 6 JacoB;
BeO-KaMepa: HaJIu4ue,;
MaHUITYJISITOP MBIITh: HAJTUYHC,
MPEeNyCTAaHOBJICHHAS OMEpaIMOHHAs CUCTEMA C TpadUIECKUM TMOIb30BaATEILCKUM UHTEpdeiicoM, obecrieunBaromnias
paboTy pacrpocTpaHEHHBIX 00pa30BaTENbHBIX U OOIIECUCTEMHBIX MPUIIOKEHUI: HATTUINE;
— MOV, BeO-kamepa, MHTEPAKTUBHBIN MOHOOJIOUHBIN TUCTUICH, TMaroHa b SKpaHa: HE MeHee 65 MI0NMOB, pa3pellleHUe dKpaHa:
He meHee 3840 x 2160 nukceneii, 000py10BaHHBIE HATIOJLHON CTOMKOA.
— PoGoTorexHu4eckuit KOHCTPYKTOP € MPOrPaMMHUPYEMBIM KOHTPOJIIEPOM, KOMIUIEKTOM JTATYMKOB U PECYPCHBIM HA00pOM
KOMITIEKTYIOITHX.
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I[Inanupyemblie pe3yabTaThl 0CBOEHHUSI MPOrPaAMMBbI 00YYAKOIIUMHUCS

Jluunocmuuwie pesyiobnianivl.

— OCMBICIICHHE MOTHUBOB CBOUX JCUCTBUYN MIPHU BHITIOJIHEHUH 3alaHUMN C KU3HEHHBIMU CUTYallUSIMU;
— Haydajo NpopeCCHOHATIBHOTO CAMOOTIPE/ICTICHHS, O3HAKOMJICHUE C MHUPOM TIpo(eccHii, CBI3aHHBIX ¢ MH(POPMAITMOHHBIMY H
KOMMYHUKAIIMOHHBIMU TEXHOJIOTHUSMHU.

Memanpeomemmvle pe3ynvmanoi

Texnonocuueckuiit KOMNOHEHM

Perynsartusubie YV I:
— OCBOCGHHE CITOCOOOB peIIeHUs MPoOIeM TBOPUECKOTO XapaKkTepa B )KH3HEHHBIX CUTYAITUsX;
— (¢opMupoBaHUE YMEHHI CTaBUThH I1€JIh — CO3JaHHE TBOPUYECKOM pabOThI, TUIAHUPOBAHUE JOCTIKCHUS dTOH 11eNTH, CO3/JaHue
BCIIOMOTraTeIbHBIX 3CKU30B B IIpoLiecce paboThI;
— OILICHMBAaHHE UTOTOBOI'0 TBOPUYECKOTO MPOAYKTA U COOTHECEHUE €ro ¢ U3HAYAIbHBIM 3aMbICIIOM, BBITIOJTHEHUE 10
HE00XOIMMOCTH KOPPEKIUH MO0 MPOAYKTa, JINOO 3aMBbICIIA.
ITo3naBarenvhubIe Y'Y /1!
— TOWCK MH(POPMAIIUH B HHIUBUIYATHHBIX HH()OPMAITMOHHBIX apXUBaxX ydarierocs, H(HOPMAIlMOHHON cpeie 00pa3oBaTeIbHON
Oopra"u3aiuu, B penepaibHbIX XpaHWIUIIAX HHOOPMAITMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;
— HCIOJIb30BaHUE CPEICTB HH(DOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN JIJIsl PEIICHUSI KOMMYHUKATUBHBIX,
MO3HABATEIbHBIX U TBOPUECKHUX 3a]1au.
KommyHnukatususie YV /1:
— TOATOTOBKA BBICTYIUICHHUS;
— OBJIaJICHUE ONBITOM MEXJIMYHOCTHOM KOMMYHHUKAIMU (paboTa B rpymnmnax, BEICTYIICHUE C COOOIICHUSIMU U T. 1I.).

./YOZMKO'CZJZZOPMWIMMVQCKMIZ KOMNOHEHRmM

Perynstusnsie YV /I:
— TUIAHUPOBAHUE MOCIEAOBATEIBHOCTH IAT0OB AITOPUTMA JUIsl JOCTHXKEHUS LIEIH;
— TOWCK OUIMOOK B TJIaHE JEHCTBUI U BHECEHHE B HETO U3MEHEHUI.
[To3naBarenbHbie Y Y /1!
— MOJeNupOBaHNE — MpeoOpa3oBaHne 0OHEKTa U3 YyBCTBEHHOUN ()OPMBI B MOJIETTh, TI€ BBIJCIICHBI CYIIIECTBCHHBIE
XapaKTEPUCTUKU;
— aHajau3 00OBEKTOB C IEJIbIO BBIJIECIECHUS MPU3HAKOB (CYIIECTBEHHBIX, HECYIIIECTBEHHBIX );
— CHHTE3 — COCTABJICHUE LIEJIOr0 U3 YaCTEW, B TOM YUCIIE CAMOCTOSATEIIbHOE JOCTPAUBAHUE C BOCITOJTHEHUEM HETOCTAIOIINX
KOMIIOHEHTOB;
— YCTaHOBJIEHWE MPUYNHHO-CIIECTBEHHBIX CBS3EH;
— TIOCTPOEHHE JIOTUYECKOM LENH PACCYkKICHUN.
KommynukaruBabie Y'Y /I
— apryMEeHTHpOBaHUE CBOEH TOUKH 3pPEHHs Ha BHIOOP CITOCOOOB PEIIeHMsI OCTABICHHOM 3a/1auu;
— BBICIYILIMBaHUE COOECEAHNKA U BEJCHUE AUAIIOTa.

IIpeomemnvie pezynvmamol

Moaynb 1. 3HaKOMCTBO ¢ OCHOBaMHU POOOTOTeXHUKH M matdopmoit Arduino IDE.

B pe3ynbrate H3y4eHus JAHHOTO MOIYJIS yIaIIUeCs JOKHBI:

3HATh: HA3BaHUS PA3JIMYHBIX KOMIIOHCHTOB p0o00Ta U MIaT(GOPMBI: KOHTPOJLIEP (CIEIHaTU3UPOBAHHBIA MUKPOKOMITHIOTED);
UCIIOJIHUTENIbHBIE YCTPONCTBA — CBETOANOI, KHOIIKA, IIOTEHIIMOMETP, MaTpHIla, pejie, TPAH3UCTOP, JaTUNKU (OCBEIIEHHOCTH,
TEMIIEPaTyphl, BAAKHOCTH, MPEMATCTBUS, PACCTOSHHMS), CEPBONPHBOI, MOTOP, K- MOy, maHes b ynpaBicHHs, CHCTEMa KOMaH/ T
A3bIKa MPOrPAMMHUPOBAHUS, TPOrPaMMHBIC OJIOKH 110 pasjesiaM, OHOIHOTEKa IIPOrpaMM;

YMETh: IPOrPaMMHUPOBATh YIPaBICHHE POOOTOM, HCIIOIb30BaTh JATUUKH JJIs OPraHU3aI[MK OOPATHOM CBSA3H U YIPaBIECHHS pOOOTOM,
COXpaHsTh U 3arpy’KaTh CKEUTY, CO3/1aBaTh COOCTBEHHBIC MPOCKTHI YIIPABICHHS MUKPOKOHTPOLICPOM.

Monyns 2. [IporpammupoBanre MEKPOKOHTPOIIIEpA Ha aTGopme.

B pe3ynbrare u3ydeHusi JAaHHOI'O MOJIYJISl yYaIllUeCs TOIAKHBI:

3HATh: MATEMATUYECKHUE U JIOTUYECKHUE ONEePATOPHI SI3bIKA, MOTy4aTh HH(OOPMALIMIO B OKHE BBIBOA, TIPUHITUIIBI YIIPABICHUS MMHAMU
MHKPOKOHTPOJLIIEPA,;

YMETh: MPUMEHSTh Ha MPAKTUKE JIOTUYECKUE U MaTEMaTUUECKHE ONepalluu, UCTI0JIb30BaTh OJIOKH JIJIsi pabOThl C OKHOM BBIBOJIA,
COCTABJISITh C MOMOIIBIO KOHCTPYKIHN IPOrpaMMy YHPABICHUS MUKPOKOHTPOJLIEPOM.

Monyns 3. YnpapieHue NpocTeUIMMA KOMIIOHEHTAMMU.

B pesynprare u3ydyeHuss JaHHOIrO MOJYJIsl yJallruecs JOJIKHBI:

3HATh: MPABUJIA MOAKIIOYEHUS JIEKTPUYECKUX KOMIIOHEHTOB C UCIOJIb30BAHMEM MAKETHBIX IJIaT, MPUHLUI Pa00Thl MPOCTEHIIINX
KOMITOHEHTOB (CBETOJMO/I, KHOIIKA, MIOTEHIUOMETP, MATPULIA, PEJIE, TPAH3UCTOP).

YMETh: COOUPATh ANEKTPUUECKUE CXEMbI U3 KOMIIOHEHTOB U YNPABISATh MU C TOMOIIBI0 MUKPOKOHTPOJIIEpA C UCTIOIb30BAHUEM
iatdopmsl Arduino IDE.



Monynb 4. JlaTauku u oOpaTHasi CBSI3b.
B pe3ynbTare nuzyuyeHus: JaHHOTO MOJYJIsl yHaluecs JOJIKHbI:
3HATh: MPUHITUIIEI pa0OTHI JATYNKOB; OJIOKH YIIPABICHUS TaTYNKAMH; BO3MOXHOCTH JATYHKOB;
YMETh: UCMOJIb30BATh KOHCTPYKIIMIO BETBJICHHUS ISl pEaIU3allui CUCTEMbI IPUHATHUS PEUICHUH 110 COCTOSHUIO TaTYMKOB.

Monayns 5. MexaHudeckoe IBIKEHUE U YIIPABICHUE IBIKEHUEM.
B pe3ynbraTe u3ydeHus JaHHOTO MOIYJIS yJaIuecs JTOKHBIL:

3HATh: YCIOBHBIN oneparop if/else; nukin while, moHsTHE 11ara 1UKIIA, TPUHIUIBI YIPABICHUS] MEXaHU3MaMU, CITIOCOOBI
B3aumozeiicTeus (cBs3u): UK, Bluetooth, Wi-Fi, Ethernet u apyrue.
YMETh: MPUMEHSATH Ha MMPAKTUKE ITUKJIbI U BETBIICHUS JUTsI YIIPABIICHUS MEXaHU3MOB JIBHKCHHSI (CEPBOIPHUBO/I, IIIATOBBIN JBUTATEIb,

MOTOp), YIIPaBJIATh MexaHu3Mamu ¢ iomoisio MK-momyss, momyns Bluetooth u npyrux.

Monyne 6. TBOpUeCKHUid MPOEKT.
[Ipu BBITIOTHEHUY TBOPYECKHUX MPOSKTHBIX 3aJaHUM ydaluecs OyayT pa3padaThiBaTh CBOM COOCTBEHHBIE IPOTrPaAaMMBI.

Monyns 7. JlanpHeuiee pa3BUTHE.
B pe3ynbrare uzydeHusi JaHHOT'O MOJIYJIsl CMOT'YT MO3HAKOMUTCS C IPUHIIUIIAMU CO3/IaHUSI ¥ YTIPABJICHUSI MOOMIBHBIMU POOOTaAMU,
PaccMOTPETh BO3MOKHBIE CIIOCOOBI YIPABJICHHSI MOOMIBHBIMHU YCTPOUCTBAMHU, MOJIYUYUTh MPEACTABICHUE O MPOIOJKEHUN Kypca B
YaCTH CO3/IaHUS U YIIPABIICHUS KOJIECHBIMUA POOOTaMH, B TOM YHCJIE JIJIs1 y4acTHsI B POOOTOTEXHUYECKUX COPEBHOBAHUSX.

Conepxanne Kypca

OCHOBHBIE BHBI

Ne Koa-Bo NeATeTbHOCTH Hcnoan3oBanue
Monyab Conep:xanue IeseBast ycTaHOBKA
n/n 4acoB 00y4yaromuxcs Ha o0opynoBaHuA
BHEYPOYHOM 3aHATUH

1 3HaKOMCTBO C OCHOBHBIEC TIOHSTHS O3HakoMIICHUE 2 Hab6mronenue 3a padoroii | HoyTOyk,
OCHOBaMHU POOOTOTEXHUKH. oOyuaromuxcs ¢ YUUTENsl, COBMECTHOE C wiatdopma Arduino
POOOTOTEXHHUKU U | MUKPOKOHTPOJLIEP. MPUHITUTIAMHA YUUTEIIeM IDE.
tathopmMon [IporpammupoBanue POOOTOTEXHHUKH, pOrpaMMHPOBaHUE
Arduino IDE MHUKPOKOHTPOJIIEPA. uHTepdercom CKPHIITOB,

OcHoBHBIE ()parMeHTHI w1aTGOpMBbl, MPUHIUIAMHI caMoCTOsTeNIbHAs paboTa
uHTepdeiica miaTGopmsl. POrPaMMUPOBAHHUS C MHCTPYMEHTaMU
[Tanens ynpasnenusi, pabouee | poO0Ta, OCHOBHBIMHU Cpelbl, OTBETHI HA

1oJie, KHOTIKH YIpaBIeHUS, OJI0KaMu yIpaBlIeHUs KOHTPOJIbHBIE BOIIPOCHI
MOHUTOP dKpana. Co3znanue cpenoi.

IPOCTEHIINX MPOTrpamMm

(ckpunTOB), COXpaHEHHUE U

3arpyska cKeuTya.

2 IIporpammupoBan | Marematudeckue u O3zHakoMieHHE 3 Hab6mtonenue 3a pabotoit | HoyTOyk,
ue JIOTUYECKHUE ONEepaTopsbl, oOydaromuxcs ¢ 0J10KaMH y4HTeNs, COBMECTHOE ¢ | rutatdopma Arduino
MUKPOKOHTPOJIIE | KOHCTPYKIMH Ha si3bike CH, JIOTHYECKUX U yuuTenem IDE,
pa Ha miardpopme | MUKpoKoHTposutep Arduino MaTeMaTHIECKUX MpOrpaMMHPOBAHNE MHUKPOKOHTPOJLIEP

Uno, yCcTpOMCTBO U IPUHIMIT | ONEPAaTOPOB, MPUEMBI CKPHIITOB, Arduino Uno,
paboThl, OecriacuHas paboTel ¢ HUMU. M3ydyeHune CaMOCTOSITENIbHAS pa0oTa | MaKeTHas IuIaTa.
MaKeTHas IuIaTa, HPUHIUIIOB C MHCTPYMEHTaMH

JJIEKTpUYECKas cXeMa. IPOrPaMMHUPOBAHUS Cpellbl, OTBETHI Ha

CrpykTypa ynpasisomei MHUKPOKOHTPOJIIEPOB. KOHTPOJIbHBIE BOIPOCHI

IPOrpPaMMBlI.

3 VYnpasnenue VYnpasnenue kKoMnoHeHTamu — | M3ydyenne npuHUUIoB 9 Hab6umonenue 3a padotoii | HoytOyK,
MIPOCTEUITNMHU CBETOAMO/, HOTCHIIMOMETD, COCTaBJICHUS y4HTeNs, COBMECTHOE ¢ | rutatdopma Arduino
KOMIIOHEHTaMH. CBETOBOM MHAUKATOD, ANEKTPUUECKUX CXEM, YUHTEIIEM IDE,

MaTpHlIla, Tbe30U3ydaTeb, yIpaBlieHUE IpOrpaMMHUpPOBaHUE MHUKPOKOHTPOJLIEP

pene. CocTaBiIeHHE TIPOTPaMM | TTOTPEOUTEIAMU C CKPHUIITOB, Arduino Uno,

C MCIIOJIb30BaHUEM JIMHEHHON | TOMOIIBIO camocTosITeNIbHas paboTa | MakeTHas IJara,

KOHCTPYKIMH. MUKPOKOHTpOJLIEpA. C UHCTpYMEHTaMU INEKTpUYECKUE
Cpelbl, OTBETHI HA KOMITIOHEHTBI.
KOHTPOJIbHBIE BOIIPOCHI

4 JaTuuku u JlaTuuku, BUBI K O3HakoMIICHUE 6 Ha6mronenue 3a padoroii | HoyTOyk,

oOpartHasi CBSI3b. ucnonb3oBanue. [lpuHnmn o0yJaromuxcs ¢ y4HTeNs, COBMECTHOE ¢ | muatdopma Arduino
obOpatHo¥ cBs3u. M3yueHnue OCHOBHBIMH BHIaAMHU YUUTEIIeM IDE,
HPUHIAIIOB paObOTHI JATYUKOB U PUHIMIIAMHU IpOTrpaMMHUPOBaHUE MHUKPOKOHTPOJIIEP
Pa3TUYHBIX JaTYUKOB ux pabortsl. [Ipumenenue CKPHUIITOB, Arduino Uno,
(OCBEIIEHHOCTH, IPETATCTBHS, | JATYMKOB B PA3TUUIHBIX caMoCTosATeNIbHAs paboTa | KOHCTPYKTOP
TEMIIEPATyphl, Fa30B U Tp.). cutyanusx. Co3nanue C UHCTPYMEHTaMHU «Mactep».
CocraBneHne mporpamMmm ¢ ABTOMATHUYECKUX CUCTEM Cpelbl, OTBETHI HA
UCIIOJIb30BaHUEM pearupoBaHus Ha KOHTPOJIbHBIE BOIIPOCHI
KOHCTPYKIIUH BETBJICHUSI. COCTOSIHHE OKPYXKAOIIEeH

CpeJbl.

5 Mexanuueckoe [TpuHIMIIBI yIIpaBIIeHUS W3ydenue ciocoboB 9 Habmonenue 3a pabotoii | HoytOyk,
JIBIKEHUE U MEXaHUYECKUM JIBHKCHUEM. ynpasienus. [Ipumenenue y4HTeNs, COBMECTHOE ¢ | mutatdopma Arduino
ympaBJeHUE YcTpoiicTBa MEXaHUYECKOTO | Pa3IUYHBIX CXEM YUUTEIEM IDE,

JIBUOKEHUEM. JIBYKEHUS: CEPBOIPUBO/I, JIBYDKCHUSI. IpOTrpaMMHPOBaHUE MHUKPOKOHTPOJLIEP
[IarOBBINA ABUTATEIb, MOTOP. CKPHUIITOB, Arduino Uno,
KoHTtakTHOE yrpaBieHue CaMOCTOsITeNIbHAs paboTa | KOHCTPYKTOP




MOTEHITMOMETPOM U
JOKOMCTUKOM. becipoBoiHOE
ynpasienue — UK-monyis,
Bluetooth.

C UHCTPYMEHTaMH
cpenbl, OTBETHI HA
KOHTPOJIbHBIE BOIPOCHI

«Macrep».

6 TBopueckuit Co3nanue coOCTBEHHOTO Ha ocHoBe nony4eHHbIX 4 Habmronenue 3a pabotoit | HoyTOyK,
MIPOEKT. POEKTa C UCIOIb30BaHUEM 3HaHUU 1o paboTe ¢ y4HTeNs, COBMECTHOE ¢ | rutatdopma Arduino
MaKCHUMaJbHO BO3MOXKHOTO w1atopmMoit Kaxabiit yUUTEIEM IDE,
KOJIMYECTBA JTATUUKOB U (UTM) | O0ydaromuiicst co3aaéT MPOTPAMMHUPOBAHUE MHKPOKOHTPOJLIEP
MEXaHU3MOB IBHKEHHUS. CBOMW MPOEKT CKPMIITOB, Arduino Uno,
caMocTosiTelIbHas paboTa | KOHCTPYKTOP
C UHCTPYMCHTaMU «MaCTep».
Cpcabl, OTBCThLI HA
KOHTPOJIBHBIC BOIIPOCHI
7 JlanbHeliee Mo6uiibHbIE pOOOTHI. O3HaKoOMJIEHHE C 3 Hab6mtonenue 3a pabotoit | HoytOyk,
pa3BUTHE. [TpunIMn coznanus NPUHIATIAMH CO3/IaHUS YUYUTEIS, COBMECTHOE C mwratgopma Arduino
MOOHMIJIBHOTO KOJIECHOT'O MOOMIJIBHBIX pOOOTOB. YUUTEIEM IDE,
pobora. Cxema poboTa. HNuxenepHoe TBOPUYECTBO pOrpaMMHUPOBAHUE MUKPOKOHTPOJIIED
Koncrpyuposanue. 10 IPOEKTHUPOBAHUIO CKPHIITOB, Arduino Uno,
CopeBHOBaTeNbHAS COOCTBEHHOTO CaMOCTOSITENIbHAsI paboTa | KOHCTPYKTOP
pOOOTOTEXHHKA. MOOMIIBHOTO POOOTAa. C UHCTPYMEHTaMHU «Macrep».
Cp€Aabl, OTBETHLI HA
KOHTPOJIbHBIE BOIIPOCHI
UTOI'O 36
KasenaapHo-temaTu4eckoe nJIaHUPOBaHUE
Ne Tema 3anATUA KosmmuecrBo | Teopusi | IIpaktuka | ®@opmMbl KOHTPOJIsA/
4acoB arrecTauum
1. | PoboToTexHuka — oTpacip Oyayiiero. 1 0 [enarornyeckoe
HaOJIIOEHNE
2. | Yro takoe Apayuno? U npuuem 3aech poOOTOTEXHHUKA? 1 0 Ilenaroruyeckoe
HaOIIroIeHNE
3. | I[Imardopma Arduino IDE, yctanoBka u narepdeiic. Mos 1 1 Kontpospusie
nepBas nmporpamma Ha sizbike CHu. BOIPOCEHL, OLICHKA
paboTocmnocoOHOCTH
IIPOrpaMMBl.
4. | becnaeunas MakeTHas 1uiata. Pabora ¢ ajeKTpuyecKuMu 2 1 KouTposbHbIe BOIPOCHI
KOMIIOHEHTaMU: MPOBOJI, COMPOTUBIICHUE, TOTPEOUTETTb.
UreHune cxem.
5. | Ceeroauona. MuraeMm cBETOIHOIOM. 1 1 ITenarornaeckoe
Ha6HIOI[eHI/IC, OLICHKa
TOTOBOT'O MUHHUITPOCKTA
6. | Knonka. Haxxatue knonku. bops6a ¢ npedesrom. 1 1 [enaroruyeckoe
Ha6HIOI[eHI/IC, OLICHKa
TOTOBOI'O MUHHUITPOCKTA
7. | [lorenunomerp. YnpapieHue sspkocTbio. CBETOIMOHAS 1 1 Ilenaroruyeckoe
[IKaIA. Ha0JII0/IeHuE, OLIEHKa
T'OTOBOI'O MUHHUIIPOCKTA
8. | RGB-cBerommnoxa. IINM. 1 1 Ilenaroruueckoe
HaO0II0JIcHIE, OIIEHKA
T'OTOBOI'O MUHHUIIPOCKTA
9. | Munukarop. BeiBongum mudpsl. 1 1 Henarornyeckoe
HaOJII0IeHHE, OlLlIEHKA
TOTOBOT'O MUHUIIPOCKTA
10.| Matpuna. JlunamMmuueckasi UHIUKAIUS. 1 1 ITenarornyeckoe
HaOJIIOIeHHE, OLIEHKA
TOTOBOI'O MUHUIIPOCKTA
11. | Ilse3om3nyqarens. Curnan. DIIeKTpOHHAs My3BbIKa. 1 1 Henarorudeckoe
Ha6J'IIO,I[€HI/Ie, OLICHKAa
TOTOBOI'O MUHUITPOCKTA
12.| Tpanzucrtop. Y cunurenb. 1 1 [enaroruueckoe
HaOJII0IeHUE, OLIEHKA
TOTOBOI'O MUHUITPOCKTA
13.| Pene. YmpasiisieM pene uepe3 TpaH3UCTop. 1 1 Ilenarornyeckoe
Hcnonp3oBanue pene. Ha0ITIO/ICHHE, OLICHKA
TOTOBOT'O MUHUITPOCKTA
14.| Matumku. [TpuHImm oOGpaTHOM CBS3H. 1 1 Ileraroruueckoe
Ha6HIOI[eHI/IC, OLICHKa
TOTOBOI'O MUHHUITPOCKTA
15.| ®oropesuctop. OnpeneneHrue OCBEIIEHHOCTH. 1 1 [lenaroruueckoe
HaOIIONEHNE, OLIEHKA
TOTOBOI'O MUHHUITPOCKTA
16. | Hatuuk TemnepaTypsl v BIaXHOCTH. [IpuHiun paboTs! 1 1 1 Ienaroruueckoe
€ro MCIIOJIb30BaHUE. HAOII0ICHHE, OLICHKA
TOTOBOI'O MUHHUITPOCKTA




17.| Uuauxatop LCD. BriBoa undopmanuu. I[Tpoexr 1 0 1 Hlenarornyeckoe

«TepmomeTp» HaOIII0/IEHUE, OlIEHKA
TOTOBOT'O MUHHUITPOCKTA
18.| Haruuk ra3os. [Ipoekt «I"azoananuzaTop» 1 0 1 llenarornyeckoe

Ha6J'IIO,I[eHI/Ie , OIICHKAa
TOTOBOT'O MUHUITPOCKTA

19.| YnbTpa3BykoBO# JAaTYUK PACCTOSHUS — COHAP. 1 0 1 llegarormaeckoe
Omnpenenenue paccTosiHus 10 oobekTa. [IpoekT HAOJMO/ICHHE, OLICHKA
((CI/IrHaJ'II/IfiaHI/I?I)) TOTOBOT'O MUHHUIIPOCKTA

20. | Mexanu3mbl ABrKeHUs. [IpyuHIUNBI yIIpaBIeHMUS. 1 0 1 Henarorudeckoe
HaOJII0IeHNE, OllEHKA

TOTOBOT'O MUHUIIPOCKTA

21.| UK-monyns. OO6pabaTbiBaeM KOMaH/IbI C ITyJIbTA. 2 0 2 Ilenarormaeckoe
HaOJII0IeHHE, OlLlIEHKA

TOTOBOT'O MUHUIIPOCKTA

22.| CepBonpuBO/I. YIIpaBIsieM CEPBOIPUBOAOM C MTOMOIIBIO 2 0 2 Henarornyeckoe
HOTCHHI/IOMCTpa. Ha6J'IIO,I[CHI/Ie, OIICHKa
TOTOBOT'O MUHUIIPOCKTA
23.| JlxxoicTuk. YrpasisieM AByMs CEpBOIPUBOIAMHU. 1 0 1 Henarornyeckoe

HaOII0IEHNE, OIICHKA
TOTOBOT'O MHHHHpOGKTa

24.| lllaroBsiii ABUTATENb. YIIpaBIE€HUE ABIKEHUEM. 1 0 1 Ilenarornyeckoe
HaOJII0IeHUE, OLIEHKA

TOTOBOI'O ITPOCKTA

25.| becripoBosiHbIe ciocoOb! ynpasienus. Moayins Bluetooth. 2 1 1 [enaroruueckoe
Ha6J'IIOI[eHI/IC, OLICHKa

TOTOBOI'O MUHHUIIPOCKTA

26.| TBopueckuii mpoOeKT 4 0 4 [lenarornyeckoe
HaOJII0IcHUE, OLICHKA

TOTOBOI'O ITPOCKTA

27.| MoGunbHbIe poOOTHL. [IpUHITUT CO31aHUS U yIIPABICHUS. 2 1 1 Ilenarorunueckoe
CopeBHOBaTelIbHAS pOOOTOTEXHHKA. HAOIIOICHHE,
KOHTPOJIbHBIE BOIIPOCHI
28.| UtoroBoe 3anarue. IHxXeHepHOE TBOPUYECTBO — 1 0 1 Henarornaeckoe
CIPOEKTHPYH CBOEro podoTa. HaOITO/ICHHE, OLICHKA

TOTOBOTI'O ITPOCKTA

NTOI'O: 36 5 31

Ilepeyenb MHPOPMANTUOHHO-METOIMYECKUX MATEPUATIOB U HCTOYHHKOB

=

Yuebnoe nmocooue B.A.Ilerun, A.A.bunskoBckuii «[Ipaktuaeckas sunukinoneans Arduino», Mocksa.: JIMK IIpecc, 2020

2. Meronnueckoe nocooue M.B. Kypuocenko M.M. Manans «Peanuzamnus qomodHUTEIbHONM 0011e00pa3oBaTeIbHON ITPOTrpaMMBbl
10 TeMaTUYecKomy HampapieHuto «lIporpammupoBaHue podOTOBY € UCMOIL30BAaHUEM 000PYI0BaHMS IIEHTpa IIU(DPOBOTO
obpazoBanus neteit «IT-kyo» mox pen. C. I'. I'puropreBa, Mocksa, 2021

https://www.arduino.cc/en/software

https://amperka.ru

http://arduino.ru

w

>

o



https://www.arduino.cc/en/software
https://amperka.ru/
http://arduino.ru/

