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1. AHOTALIAS

«Huuezo 6 Imoil Kusnu ne 0aemcs rezKg. Ymobvt  docmuuv  ceoux, uerei. HeobXo0uMo0
UOmuU Ha OnpedereHHble JKePMBbL - MPAMUMb C60U CUAbL, 6peMs, 0zpaHuvueams cebs 6 uem-
Aubo. Hnozda bvisarom momenmol, Koz0a Xouemcs éce bpocums 1 OmMKA3AMbCsL OM MEUTDL.

B maxue MOMEHMbL 6CIOMHUME, KAK, MHO20 8bl NOAYHUME, eCAU NOoUdeme OdAbie U KAK MHOZ0
nomepsieme, ecau coadumecs. 1lena ycnexa, KgK npasur0, MeHbvile, Hem UeHa Heyoaui».
Myxamed Aru
Mup, B KOTOPOM MBI JKHBEM IIOCTOSSHHO MEHSETCS, 3BOJIOIMOHUPYET,
npUcrocabIuBaeTCs MO HOBbIE yCIOBUS XKU3HU. OH yKe HUKOTJa He OyJeT TaKuM
KaKUM OH OBLJT IeCATH, MATHAECAT WM CTO JIET Ha3al, TAKUM KaKUM €ro BUJEIN HaIIH
ponutenu, 6a0ymku(aeaymku). Kaxplii yenoBek KUBYIIEH Ha Hallel MpeKpacHON
IUTAaHETE€ BHOCHUT CBOM BKJaJ B U3MEHEHHUE 3TOI0 MHpPa XOTHUM Mbl 3TOrO WJIH HET,
HE3aBHCUMO OT Hamiero moHumanus. Cyap0a yenoBedecTBa, Kak W Cyap0a BCETO
MHUpPa B pPyKax CaMOro 4eJ0oBeuecTBa U MUpP Kakoil OyJeT 3aBTpa 3aBUCHUT O Ka)KJOTO
U3 Hac. YUeHble, T€HUH, TBOPUECKHE JIOAM pa3 M HaBCerJa MEHSIU MHp, 00pa3
KU3HMW BCETO YEJOBEUECTBA BCETO JIMIIh OJHUM CBOMM OTKpPBITHEM, M300pETEHUE,
POU3BEICHUEM. BBITh OIHUM W3 TaKUX JIO/IEH, KOTOPBIE CIIOCOOHBI MEPEBEPHYTH U
npeoOpa3uTh HAIll MUP MOKET JIF0OOM u3 Hac. BakHO JI100UTH 3TOT MU, YyBCTBOBATh
€ro 1 OBbITh YBJIEYEHHBIM CBOMM JIEJIOM.
CrenaTh mepBbId IIAr BCEra OYEHb CIOXKHO, TPYAHO U cTpamiHo. [lo6opoTh
YYBCTBO HEYBEPEHHOCTH U MPOOYIUTh B c€O€ TBOPUECKUE CIIOCOOHOCTU 3TO OJHA W3

TJIaBHBIX 33/1a4 JIAaHHOW MPOTPaMMBbI 00YUYEHHUsI — OCBOCHHS OJIHOW M3 YBIIEKATEIbHON

Y UHTEPECHOM 00JIaCTH HAYKU KaK pOOOTOTEXHHUKA U MPOrPaMMHUPOBAHUE.



2. NOSACHUTEJIBHAS 3AIIUCKA

Cpena oOuTaHHsl COBPEMEHHOTO YeNIOBEKa HACHIIIEHa pPa3HOOOpa3HBIMU
AJIEKTPOHHBIMU YCTPOMCTBaAMU, KOTOpble OYIyT W B JaJIbHEWILIEM pa3BUBATHCA, U
COBEpILIEHCTBOBAThCS. Jlpyras CTOpoHa 3TOro SBJIEHUS — YHOPOIICHUE CaMOro
mpolecca CO3/IaHus JIEKTPOHHOTO yCTpolcTBa. B yacTHOCTH, Takyl0 BO3MOXKHOCTD
NpeJOCTaBNIsIeT BhIYMCIUTEIbHAS TuiaTdhopma Arduino. Ha Gase 3toit miardopMsr
YUYEHUKH MOTYT KOHCTPYHMPOBAaTb M TMPOTPAMMHUPOBATH MOJETH AIIEKTPOHHBIX
YIPaBISIEMBIX CUCTEM.

JlaHHBIN Kypc 00y4eHUs O3BOJUT YUYalllUMCsl OCBOUTH:

—  NPOTpaMMHPOBAHHUE PATUOIICKTPOHHBIX YCTPOWCTB Ha Iuiatdopme
Arduino u ee aHaoros;

—  YTEHHE YepTEkKeH U CXEM PaJHO3TEKTPOHHBIX YCTPONCTB;

—  MaiiKy paJHOdJICKTPOHHBIX JAeTaie ans OObeAMHEHHS MX B OOIIYIO
CXEMY YCTPOMCTBA;

—  YepueHHUe W MOJEIMPOBAHHE, B CHCIMATU3UPOBAHHBIX Iporpammax, 3D
MOJIENIN JIeTaie HeOOXOANUMBIX JJI1 COOPKH CBOMX COOCTBEHHBIX IIPOEKTOB;

—  meuatb 3D moneneii na 3D-tipuHTEpE;

—  pes3Ky AeTalieil U3 JINCTOBOTO MaTeprasia Ha Ja3epHOM CTaHKeE;

—  UW3roTOBIIEHHWE JeTaneit myteM (pesepoBku 3D moneneit Ha ¢ppesepHOM
cranke ¢ UIIY.

AKTYaJbHOCTH MPOTrPaMMbI

VYueOusiii kypc «Co3maHue yHpaBiIsieMbIX YCTPOMCTB Ha Iiatgopme
Arduino»  ma€r  BO3MOXHOCTH  YYCHHKY  OCBOUTH  OCHOBHBIC  IPHEMBI
KOHCTPYUPOBAHUS M MPOTPAMMHUPOBAHUS YIPABISIEMBIX JIEKTPOHHBIX YCTPOUCTB H
MOJIYYUTh HEOOXOJIUMBIC 3HAHWS W HABBIKU JUIsl NAJbHEHIeH camopeanu3aliyd B
0o0JacCTH  WHXEHEpUH, H300peTaTeNbCTBA, HWH(MOPMAIIMOHHBIX TEXHOJOTUH U
nporpaMMupoBaHus. J[aHHBIN Kypc, MO3BOJUT OOYYaIOUIUMCS OCBOMTH HE MEHEe
BOXHYIO AucuuIiUiiHy kak 3D mMonenupoBanue. B mporiecce oOydeHwus, ydamuecs

OCBOSIT MpOrpaMMbl U pabOTy Ha 00OPYIOBAHHUM, KOTOPOE CIHOCOOHO H3TOTOBUTH



JeTanb u3 co3gaHHoi umu 3D Moxenu.

HoBu3Ha nporpammbi

[Tporpamma «Co3manue ympaBisieMbIX YCTpoWcTB Ha miatdopme Arduinoy»
ABJISIETCSA MOJYJIBHOM.

KonctpyupoBare ¥ nporpaMMupoBaTh NPOCTHIE YCTPOWCTBA YHPABICHUS
HOBOTOJHEH TUPJSHION WM HECJOXKHBIE AJEKTPOHHBIE UTPYHIKU PEOEHOK MOMKET
y>Ke Ha TIepBBIX marax 3HakomMcTBa ¢ Arduino.

[Ipyu >TOM HEOOXOAMMO OTMETUTh, YTO OCHAIIEHHE Kypca HE Tpedyer
OonpIMX (DMHAHCOBBIX BIIOKCHHM, a MPOrpaMMHOE OOECI€UeHHE OTHOCUTCA K
KJ1accy cBOOOJHO pacnpoCTpaHsieMOMy MPOTPaMMHOMY O0ECIIEYEHHUIO.

['maBHble ocobeHHOCTH Arduino — TPOCTOTa, OTKPBITOCTH U OBICTpas
CKOPOCTb 00y4YEeHHUSI.

HetunuyHoil 0cOOEHHOCTHIO TAaHHOW MPOTPaMMbl ABJISIETCS UTpoBas ¢opma
oOydeHMs, TJEe YYalluMCsl TpeajaraeTcss MpoNUTH Urpy mo Gopme MomaroBon
CTpaTeTuu M JJId TEepexoJa K CIEIYIOUEMY YpPOBHIO HWIPbl MM HEO0OXOAMMO
BBITIOJIHUTh BBbIIaHHBIE WM 3ananus. JlanHas Qopma oOyueHus mpu3BaHa
MOTHUBUPOBATh JIETeH K CHUCTEeMATHUYE€CKOMY OOYYEHHIO W TOJJEp’KKE HHTepeca K
camMoil mporpaMMme B T€YEHUHU BCero nepuoja oOydyeHus. YTo He MeHee BaKHO, AJis
BOBJICUCHHS yUaAIIUXCS B CaM MPOIECC OOYUEHHs TI0 MPOTpaMMe Ha MepBOHAYATIHHOM
JTare, Tak 3TO0 BO3MOXKHOCTh YYalIUMCS MPOXOJUTh O0yUYeHUE KaK WHIUBUIYaIbHO,
TaK U B KOMaHJE WJIY TPYNIE €IUHOMBIIUIEHHUKOB.

Yuebnsiit kype «Co3naHue yrnpaBisieMbIX YCTPOHCTB Ha miardopme Arduinoy
Bkimoyaer 108 wyacoB aymuTopHbIX 3aHATMH. JlaHHBIA Kypc  0OyudeHuUs
npenycMaTpuBaeT JUCTAHIIMOHHOE OOyYeHHMs] TIpU HAIWYUU  TEXHUYECKOU
BO3MOXKHOCTH Yy oOOydJaromuxcs. [IpomommKuTeTbHOCT, y4eOHOTO 3aHITHS TPH
JTMCTAHIIMOHHOM OOydeHHH cocTaiisgieT 30 MUHYT ¢ 00si3aTeabHbIM TepepbiBoM 10
MHUHYT.

[Mporpamma «Co3manue ympaBisieMbIX yCTpoucTB Ha miatdopme Arduinoy

COCTaBJICHA B COOTBCTCTBHMHU C HOPMATHUBHO-IIPABOBLIMH JOKYMCHTAMMU:!



1. ®denepanbHbIi 3akoH "O6 o0pazoBanun B Poccuiickoit deaeparuu" ot
29.12.12r. nip. Ne273-D3;

2. ®enepanbhbiil 3akoH 0T 05.04.2021 Ne 85-@3 "O BHECeHUU M3MEHEHUM
B denepanbubiii 3akoH "O06 obpazoBanuu B Poccuiickoit deneparuu” ot 29.12.12r.
mp. Ne273-D3;

3. Konuenuust  pa3BuUTUS ~ JIOMOJHUTEIBHOTO  OOpa3oBaHUsS  JIeTed
(yrBepxaeHa pacnopsbkenueM llpasutensctBa Poccuiickoii denepanuu ot 31 mapra
2022 roga Ne 678-p);

4, Crparerus pa3sutusi Boctiutanus B Poccuiickoii denepanu Ha epuoa
nmo 2025 roma (yrBepkiaeHa pacnopsbkeHueMm [IpaButenbctBa  Poccuiickoit
®enepanuu oT 29.05.2015 Ne 996-p);

5. [Tpuka3z Munuctepcra npocsemieHuss P® ot 3 centsadps 2019r. No467

«O0 yrBepxkaeHuu llemeBodt  Momenu  pa3BUTHUS  PETUOHAIBHBIX  CHUCTEM
JIOTIOJIHUTEILHOTO 00pa30BaHuUs JIETE»;

6. [Ipukaz MunucrtepctBa oOpa3zoBanus u Hayku Poccuiickoit denepanuu ot
23.08.2017 Ne 816 «OO0 yrtBepxkaeHun llopsaka mpuUMEHEHUsS OpraHU3ALMIMM,
OCYHIECTBIISIONIMMUA 00pa30BaTEIbHYIO JIEATEIbHOCTh, AJIEKTPOHHOTO OO0y4YeHUS,
JUCTAHITMOHHBIX 00pPa30BaTENbHBIX TEXHOJIOTHI MPU peann3anuu 00pa3oBaTeIbHbBIX
porpamMm»;

7. llocranoBneHue [J1aBHOrO TOCYIapCTBEHHOTO CAaHUTApHOro Bpauya PO or
4.07.2014 Ne 41 «O6 yrBepxnaenun CanlluH 2.4.4.3172-14 "CanutapHo-
AMUJEMUOJIOTUUECKHE TpeOOBaHUsI K YCTPOMCTBY, COJIEPXKAHUIO M OpTraHU3alUU
pexuMa paboThl 00pa30BaTEIIbHBIX OPTaHW3AlMK JOMOJHUTEIBHOTO 00pa30BaHMS
JICTCH;

8. Ilocranomnenue ['71aBHOTO TOCYAapCTBEHHOTO CAHUTApHOTO Bpada P®D ot
28.09.2020 Ne 28 «O6 yrBepxknmenuu CII 2.4.3648-20 «CanurapHo-
AMUJEMUOJIOTUUECKUE TpeOOBaHUS K OpraHu3alysM BOCHUTAHUS U OOy4YCHWS,
OTABIXA U O3JOPOBJIEHUS IETEU U MOJIOJCIKNY;

9. Ilnan Meponpustuid no peammsauuu B 2021 - 2025 romax Crparerun

pa3BuTua BocnuTaHusi B Pocculickoii @Penepaumu Ha nepuon ao 2025 roxaa



(yrBepkneH pacriopsibkenueMm  [IpaButensctBa Poccuiickort  ®denepamuu  oT
12.11.2020 Ne 2945-p);

10. TlocranoBnenue ['maBHOrO rocygapCTBEHHOro caHUTapHoro Bpaya P® or
27.10.2020 Ne 32 «O6 ytBepxaenun CanlluH 3.1/2.4.3598-20 "Canurapno-
AMUACMHUOJIOTHYECKHE TPeOOBaHUS K YCTPOWCTBY, COJCPKAHHIO M OpTraHU3allud
paboTbl  00pa3oBaTENbHBIX OpraHu3alii W JApYyruxX OOBEKTOB COLMAIBHOM
UHOPACTPYKTYPHI I JIETed W MOJIOACKH B YCIOBHSIX PAaCIpPOCTPAHEHUS HOBOU
kopoHaBupycHoi uHpekuun (COVID-19)" (¢ usmenenusimu Ha 24 mapra 2021
rojia);

11. Meroguueckue pEKOMEHIAUMM IO TMPOCKTUPOBAHUIO JOIMOIHUTEIIBHBIX
oO0lepa3BUBAIONINX MpOorpaMM (BKItoUas pasHoypoBHeBbIe) ([Ipuiokenre kK mucbMy
Muno6puayku Poccun ot 18.11.2015 Ne(09-3242);

12.  Meroauueckue pEeKOMEHJAUMH 1O  pa3padOTKE  JIONOJHHUTEIbHBIX
o011eo0pazoBaTeNbHBIX O0IIEPA3BUBAIOIINX TPOrPAMM K MPOXOKICHUIO MPOIIEAYPhI
AKCHEPTU3bl (IOOPOBOJIBLHOM cepTU(UKAIMK) [JI1 TOCJIECAYIOMIET0 BKIIOUYCHUS B
peecTp 00pa3oBaTENIbHBIX IIPOTPaMM, BKIKOYEHHBIX B cuctemy IIDJO or
11.12.2020r.;

13. Meroanueckune pexkoMeHaanuu MuHnpocBeneHuss Poccun no peanuzanuu
JOTIOJTHUTENBHBIX 00I1e00pa30BaTEIbHBIX MPOTPAMM C MPUMEHEHHEM SJICKTPOHHOTO
oOy4eHHUs U JUCTAHIIMOHHBIX 00pa3oBaTeNbHbIX TexHoJorui ot 31.01.2022r. NoJII'-
245/06;14

14. Meronuyeckue pekoMeHaanuu g cyobektoB Poccuiickoit denepannu mo
BOIIPOCAaM peaIu3allii OCHOBHBIX W JOTMOJHHUTEIbHBIX 00Ie00pa3oBaTEIbHbIX
nporpamm B ceTeBoit popme ot 28.06.2019r.;

15. TlocranoBnenue IlpaBurennctBa Camapckoit obmactu «O Crparteruu
COITMaIbHO-IKOHOMUYECKoro pa3Butus Camapckoir obnactu Ha mepuon ao 2030
roja» ot 12 uromst 2017r. Ned41;

16. KoHuenuusi AyXOBHO-HPABCTBEHHOTO PA3BUTHUA M BOCIMUTAHUS JUYHOCTH

rpaxxaaHnHa Poccun.



HenecooOpa3HoCcTh U3yUeHHsI JAHHOTO Kypca onpeaessieTcs:

—  BOCTpeOOBAaHHOCTHIO CHEIHAIMCTOB B 00JacTH MPOrpaMMHUPYEMOit
MUKPOAJIEKTPOHUKH B COBPEMEHHOM MUPE;

—  BO3MOXHOCTBHIO pa3BUBaTh M TMPUMEHUTh Ha TMPAKTHUKE 3HAHUS,
MOJIYYCHHBIC HA YPOKaxX MaTeMaTUKH, (pu3uku, UHPOPMATHKH;

—  BO3MOXHOCTBIO MPEJOCTaBUTh YYEHUKY OO0pa3oBaTeIbHYIO Cpemy,
Pa3BUBAIOIIYIO €TI0 TBOPYECKUE CIIOCOOHOCTH M aMOUINH, (POPMHUPYIOIIYIO HHTEPEC
K OOYYEHUIO, NOJJIEPKUBAIOLIYI0 CAaMOCTOSITEIbBHOCTh B TIOMCKE W MPUHATHH
pelIeHUN;

—  BO3MOXHOCTBIO  TO3HAKOMUTh  OOydYarOmMXxcsi €  NEpeIOBBIMU
TEXHUYECKUMU HOBUHKAMH U 000PYI0BAHUEM MOSBUBIIUMUCS B TTOCJIEIHEE BPEMSI.

HanpasJjieHHOCTDH JAOIOJTHUTEIbHOM 001reo0pa3oBaTeIbLHOI
NMpOrpaMMbl:

[Iporpamma uMeeT TEXHUUYECKYIO HAIPABICHHOCTb.

Iesn 1 321244 NPOrpaMMbl

Hean nmporpammbl: copMUpOBaTh U Pa3BUTh y oOydaromuxcs HaBbiku 3D
MOJICIUPOBAHUSI M HABBIKK TNPOTPaMMHPOBAaHUS Ha 0a3e BBIYUCIUTEIHLHOU
mwiatdopmel Arduino, mocpeacTBoM paboThl Ha TEXHOJIOTHYHOM oOopynoBanuu (3D
npuHTEpE, Jasepe, ppesepHom cranke ¢ UITY).

3axayu nporpamMmsbi:

Oob6vyuarwwue:

- chopmupoBaTh HABBIKM OCHOBBI IIPOCKTHOM W HCCIEI0BATEIbCKOM
NEeATEITbHOCTH;

- 00y4UTh OCHOBAM pabOTHI HA BEICOKOTEXHOJIOTHYHOM 000PYIOBAHUY;

- chopMupoBaTh HABBIKK IPOTPAMMHUPOBAHUS.

- chopMHpOBaTh MPAKTHYECKUE W TEOPETUYCCKHUE 3HAHUS B 00JacTh
YCTpOHCTBA U (PYHKIITMOHUPOBAHUS COBPEMEHHBIX AIEKTPOHHBIX TUIAT(HOPM OBICTPOTO
MPOTOTUITUPOBAHHS,;

- HAy4UTh (POPMYJIMPOBATH U AHATU3UPOBATH AITOPUTMBI PAOOTHI YCTPOUCTB.



Paszsusarowue:

—  ¢dopmupoBaHne y oOOydYarOnIMXxcsi yMEHHUs paboTaTh B KOMaHJIE H
yOJIUYHO IEMOHCTPUPOBATH CBOU MPOEKTHI;

—  pa3BHUBaTh HAaBBIKM CaMOCTOSITEJILHOTO MOMCKa HH(OpMAIuu, yMEHUE e
aHaJTU3UPOBATh U OTOUPATH JIJIsl PEIICHUS TOCTABJIICHHBIX YUEOHBIX 3a/1a4;

—  yMEHHE apTyMEHTUPOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHHUS.

—  pa3BHUTHE y 00yJaroImx YyBCTBa OTBETCTBEHHOCTH u
CaMOCTOSITEJIbHOCTHU, TATH K CAMOCOBEPIIICHCTBOBAHUIO.

Bocnumamenvnuie:

—  (opMHUpOBaHKHE HAYYHOTO MHUPOBO33PEHMUS,

—  BOCIHUTAaTh COLMAJIBHYIO 3HAYMMOCTh OOYYAarOIIErocs U MOBBICUTH €ro
CaMOOIICHKY;

—  BOCIIUTATh TOJIEPAHTHOE OTHOILIEHUE K OKPYKAIOIIUM;

—  BOCIIUTATh TPY0JIIO0ME U TOBEICHUE HAYaToro Jiejia 10 KOHIIA.

JUisi TOBBILIEHUSI PE3YNbTATUBHOCTH OOydeHHs U Oojnee 3(h(PEeKTUBHOrO
JOCTHKEHHUS] LIeTM M peald3allid 3aJad JaHHOM HporpamMMmbl  IenecooOpa3Ho
YBEIMYUTh OOBEM BOCHUTATEILHOW PpadoThl. CreayeT OTMETHTh, YTO Medb
BOCIIUTAHMA B cdepe TOMNOJHUTEIBHOrO O0O0pa3oBaHMs JeTel — LEHHOCTHO-
CMBICJIOBOE pa3BUTHE pEOCHKA.

Co cropoHbl iefarora Heo0XoIMMa peaanu3alns KOMIJIEKCa METOJ0B U (popm
WHIUBUIYAIbHOM pabOThl C BOCIUTAHHUKOM, OPUEHTHPOBAHHBIX HAa HWICAIBHOE
OpEJICTaBICHUE O HPABCTBEHHOM  OOJIMKE COBPEMEHHOTO  YEJOBEKa, Ha
dbopMHpOBaHUE MPAKIAHCKON UIEHTUYHOCTH U TATPUOTUYECKUX UYBCTB.

@opMbl U BUABI MPOBOJAMMBIX BOCHUTATEIbHBIX MEPOINPHUATHI, a TaK Xe
METO/IbI BOCIIUTATEIbHON NEeATENBHOCTH, OIPENENSIOTCS MEeJarorom
JOTIOJTHUTENBHOTO 00pa30BaHus B 3aBUCMMOCTH OT OCOOEHHOCTEH pean3yeMoil UM
OCHOBHOM JIOTIOJIHUTEIILHOUM 00111€00pa30BaTebHON 00IIepa3BUBAOIICH TTPOTPAMMBI
B COOTBETCTBUM C BO3PACTHBIMU M TCUXO(U3UOJOTUYECKUMH OCOOEHHOCTSAMU

oOy4Jarommxcs.



Ha 3ansatusx mo mnporpamme «CoznaHue YIpaBIsieMbIX YCTPOMCTB Ha
wiatrpopme  Arduino» memaror HCHONb3yeT CIEAYIOIHE BOCHUTATEJIbHbIE
NPaAKTUKH:

* I BOCHHUTAHMS aKKypaTHOCTH TIpu paboTe C KOHCTPYKTOPOM,
HOYTOyKaMu, CTaHKaMH, IPUHTEPOM KEHC-TEXHOJIOTHUH,

* IS BOCIIUTaHUS YCUIYUBOCTH JICJIOBBIE UTPHI;

* IS BOCHHUTAHUS YBAXKEHUS K 4YYKOMY MHEHHIO [I€JIOBBIE WIPBHI;
CIO’KETHO-POJIEBBIE UTPBIL;

* IS BOCIIUTAHUS ATPUOTU3MA KBECT-UTPHI.

IIpu BbIOOpPE U pa3pabOTKE BOCHUTATEIbHBIX MEPONPUITUN TJIABHBIM
KpUTEpPUEM I TeJarora JIOMOJHUTEILHOTO 00pa30BaHuUsl, SBJISIETCS COOTBETCTBUE
TEMaTUKe ¥ HANpPaBJICHHOCTH IMPOBOJUMOIO MEPONPUATHS MEJIM H 3ajadam
BOCIIUTATEILHON  pabOThl, OTPAXXEHHBIM B  COJCPKAHUM  JOMOJHUTEIHHOU
o01reo0pazoBaTeNnbHON 00IIepa3BUBAIONICH TPOTrpaMMbl, OCHOBHBIM HAaIPaBICHUSIM
W TPUHLOMUIAM BOCIUTATEIBHOM palbOThl, YyYeT HaIMpPaBICHHOCTH OCHOBHOM
JOTIOJTHUTENIBHONU 00111e00pa30BaTeIbHON MPOrpaMMbl, MO KOTOPOH OpPTraHW30BaHbI
3aHITHS O0YYarOIINXCA IETeH, NX MCUXO0(PU3UOTOTHIECKUX 0COOCHHOCTEH

Bo3spacr gereii M CpOKH peajiu3alui MPOrPaMMBbI

[Tporpamma «Co3manue ympaBisieMbIX yCTpoWcTB Ha miatdopme Arduinoy
ABJISIETCS MOJAYJIBLHOW M HaieneHa Ha oOydatomuxcs ot 10 mo 17 mer. Cpok
peanu3anuy MporpaMMbl OJMH TOJ, KOTOpas BKJIIOYAeT B ce0s: 3 akageMHUYECKUX
yaca B Hememo. [Iporpamma pa3buwta Ha JBa OCHOBHBIX BO3PACTHBIX OJIOKa: Ha
yuamuxcs ot 10 go 12 netr u ot 13 go 17 ner.

JlanHass mporpamMMma TpeAyCMaTpUBaeT TakXKe Ha0Op B TPYyMNIbl s
JTUCTAHIIMOHHOTO CMEIIAHHOTO OOYYEHHUS, MPU YCIOBUU TEXHUYECKOW BO3ZMOXKHOCTH
y 00yYarommxcs.

B nacrosiiiee Bpemsi oucmanyuonnoe odyyenue TIaHUPYeTCsl TPOBOJAUTH B
pexuMe BEOMHApOB W VYAAJEHHOTO OO0y4YeHUE C TMPEJOCTABICHHEM Yy4eOHOIo

MaTepuaia 4€pe3 CriCHAIN3NPOBAHHOC ITPOIrPpaMMHOC obOecrieueHue.
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DopMbl OPraHU3ANMUOHHON AEeATEIbHOCTH:

—  TpYNIOBBIC 3aHSITUS;

—  HWHAUBUIYyaJIbHBIE 3aHITUS;

~  3aHATHA B Napax.

DopMBbI 00yYECHUH:

—  JIEKI[MU U MIPAKTHYECKUE 3aHATHUS;

—  TNPOEKTHAas JesATeNbHOCTD;

—  POJIEBBIE UTPHI;

—  Oucmanyuonnasa (00yyeHue 4yepe3 UHTEPHET).

Cpoxk peaju3anuu NporpamMMbI:

[Iporpamma paccuutana Ha 1 roxa (108 wacoB) oOyueHus.

Pesxkum 3aHsATHIL:

—  PEeXUM 3aHITUN — 2 JTHS B HeAemo (MepBbIi JIeHh — 2 yaca, BTOPOH JICHb
— 1 gac);

—  TPOAOJDKUTEIBHOCTH 3aHITUU - 3 Yaca B HEJEIIO;

—  NPOAOJKUTEIBHOCTh OJJHOTO 3aHATHUS - 45 MUH;

—  HANoOJIHSIEMOCTh TPYIIIbI — 10 15 yenoBek.
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O:xupaembie pe3yabTaTbl 0CBOCHHS IIPOrPaAMMBbI
Oxupaemble pe3y/abTaThl A/ NepBoil Bo3pacTHo# rpynnsl (10-12 Jier):

Jluunocmmubwie pezyiomamol:

—  TMIOHMMaHWE BAXXHOCTH M TPUHATHS aKTUBHOTO Y4YacTHE B IMPOEKTHOM
JICSITCIIbHOCTH;

—  YMEHHME KPUTHUYECKU MBICIUTh U OOBEKTHUBHO OIICHUBATH PE3YJIbTAThI
CBOCH JCATEIIBHOCTH;

—  YMEHHE apryMEHTHPOBATh CBOIO TOUKY 3PCHUS;

—  TIOBBIIICHHE CAMOOIICHKH U YyBCTBAa YBEPEHHOCTH B CBOUX JCHCTBUSIX.

Memanpeomemuuie pe3yivmanl (bopmupoBanue CJICTYIOIITUX

YHHUBEpCAIbHBIX yueOHbIX nevictuii (Y'Y ])):

lloznasamenvnvie YVJII-

—  yMeloT paboTaTh ¢ IPOrpaMMHBIM 00€CTIEYEHUEM;

—  ONpEeNeNnsloT, pa3In4alT, MOTyT Ha3BaTb JE€TAIM W  IUIATHI
PaINO3IIEKTPOHHOTO KOHCTPYKTOPA;

—  pa3jIM4arOT MAKETHbIE U MPUHIMUIINAIBHBIE CXEMbl YCTPOWCTB;

—  HAMEIOT HABBIKU NPOTPAMMUPOBAHNS;

—  MOTYT HaliTH HEOOXOMMYIO MH(DOPMALIMIO U3 OTKPBITHIX UCTOUHUKOB.

Pecyismuenvie YYJI.

—  ONpenessioT U GOPMYIUPYIOT 1IeJIb AESTEIIbHOCTH Ha 3aHATUH;

—  W3JararoT MBICIHU B JIOTHYECKOH MOCJIEI0BaTEIbHOCTH;

—  CaMOCTOSITETIbHO OTOMPAIOT U HCHOJIB3YIOT HEOOXOAUMBIA A pabOThI
KOHTEHT.

Kommynuxamueuvie YV/I:

—  yMeloT paboTaTh B KOMaH/IE;
—  YMEIOT I'PaMOTHO IPE3EHTOBATh CBOM MPOEKT;
—  YMEIOT CJIyIIaTh coOeceTHUKA U BBICTPANBAaTh C HUM JHAJIOT.

IIpeaMeTHbIE pe3yabTaThI:
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Oobyuarowuecs 3narom:

- OCHOBHBIE TTPUHIIUIIBI TPOTPAMMHUPOBAHUS U TIOCTPOCHUS AJITOPUTMOB;

— OCHOBHOE IPOrpaMMHOE oOecrieueHue JUISI paboThI C
MHUKPOKOHTpOJUIepaMu Ha riardopme Arduino;

—~ nporpaMmHoe obecrneuenus st padbotel ¢ 3D oObekTamu;

Ooyuarwouwuecsa ymerom:

— COCTABJISITH ~ QJITOPUTMBI  pabOTBl  MPOrpamMMbl ISl YIpaBIEHUs
ycrpoiicTBamu Ha iatdopme Arduino;

—  paboTtarhb B KOMaH€, CIYyIIaTh U CIBIIIATE COOECETHUKA,

— co3gaBaTh 3D 00BEKTHI;

—  Ha3Ha4YeHHWe W NpUHIHN padoTsl 0bopyaoBanus (3D mpunTep, Pppesep ¢
UITY, na3epHblii CTAHOK U MPOYEE);

—  4YUTaTh CXEMbl DJIGKTPOHHBIX YCTPOMCTB M  Ha3HAYEHUE UX

KOMIIOHCHTOB.

O:xuaemMble pe3yJibTaThl AJs1 BTOPOii Bo3pacTHol rpynnsl (13-17 jer):

Jluunocmmuoie pe3yibmantvl’

—  TIOHMMaHWE€ BAXXHOCTH M TPHUHATUA AKTHUBHOIO Y4YacTHE B MPOEKTHOU
JIeSITEIbHOCTH;

—  yYMEHHME KPUTUYECKH MBICIUTh U OOBEKTHUBHO OIICHUBATH PE3YJIHTAThI
CBOEH JIEATEIILHOCTH;

—  YMEHHE apryMEHTHPOBATh CBOIO TOUKY 3PCHUS;

—  TOTOBHOCTH K CAMOPA3BUTHIO U CAaMOOOPa30BAHUIO

Memanpeomemnuie pe3yibnamol (bopmupoBanue CIICTYFOIIIAX

YHHUBEpCAIbHBIX yueOHbIX newictuil (YVY/])):

lloznasamenvuvie YVJI.

—  yMeroT paboTaThk C MPOrpPaMMHBIM 00€CTICUCHUEM;

- OIpCACIIAIOT, pa3in4daroT, MOI'YyT Ha3BaTb ACTalIn 141 I1J1aThI
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PaguO3JIEKTPOHHOTO KOHCTPYKTOPA;

—  Pa3IM4YarOT MAaKETHBIE U NPUHUUIIHAIBHBIE CXEMBI YCTPOWCTB;

—  MOTYT HAaxoJWTh HEOOXOIMMyI0 HH(OpMaIMIO dYepe3 pa3IuyHbIe
UCTOYHUKU UH(POpMaLUY;

—  MMEIOT HaBBbIKM NPOrPaMMHUPOBAHUS.

Pecyismuenvie YY1

—  OIpenessioT U POPMYIUPYIOT LIEJIb AEATEIbHOCTH Ha 3aHATUH;

—  UW3JIararoT MBICJIY B JJOTUYECKON MOCIIE0BATENbHOCTH;

—  CaMOCTOSITEJIbHO OTOMpPAlOT M MCHOJIb3YIOT HEOOXOIUMBIN I padOThI
KOHTEHT;

—  IUIAaHUPYIOT CBOM JACUCTBUS, MPOTHO3UPYIOT PE3YNIbTaThl U OepyT Ha
ce0s1 OTBETCTBEHHOCTb.

Kommyvuuxamuenwvie YVJI:

—  yMeroT paboTaTh B KOMaH/IE;

—  YMEIOT TPaMOTHO MPE3EHTOBATh CBOU MPOEKT;

—  YMEIOT CiIymiaTh coO0eceTHUKa U BBICTPAauBaTh C HUM JIUAJIOT;

—  yMerT paboTaTh MUCTAHIIMOHHO M TOCTPOUTH JIOTHYECKUN JHAJIOT C
cO0ECETHUKOM I10 CETH UHTEPHET.

IIpeaMeTHbIE pe3y/ibTaThI:

Ooyuarouwuecs 3naom:

—~ OCHOBHBIE TTPUHIIUIIBI TPOTPAMMHUPOBAHUS U TIOCTPOCHHUS AJITOPUTMOB;

—~ OCHOBHOE IpOrpaMMHOE obecrieueHue TUISt paboThI c
MHUKPOKOHTpOJUIepaMu Ha miatdopme Arduino;

- nporpaMMmHoe obecreuenus A1 padbotel ¢ 3D o0bekTamu;

- nmporpaMmmHoe obecrnieuenre U Ghopmarthl i KOHBepTanuu (HaiaoB mpu
UCIIOJIb30BAHUS UX B paboTe Ha obopynoBanuu ¢ YIIY;

- NPUHITUIBI  TIOCTPOCHUST CXEM YIPaBIICHUS YCTPOWCTBAMH depes

VHTEPHET.
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Ooyuarwwuecsa ymerom:

- COCTABJISITH ~ QITOPUTMBI  pabOTHl TPOTPAMMBI  JJIST  YIIPaBICHUS
ycrporicTBamMu Ha riatrgopme Arduino u yrnpasisTe UMH Yepe3 HHTCPHET;

—  paboTtarhb B KOMaHE, CAYyIIaTh U CIbIIIATH COOECETHUKA,

— co3gaBaTh 3D 0OBEKTHI;

— UCIIOJIb30BaTh W ympaBisaTh TexHudeckumu cpeactBa (IIK, HoyTOyK,
tenedon, 3D mpuntep, ¢pesep ¢ UITY, masepHplii CTAaHOK W Tpoyee) B MPOEKTHOMN
NEATEIbHOCTH;

—  YWTaTh CXEMBbI AJIEKTPOHHBIX YCTPONUCTB U HA3HAUYCHHUE UX KOMIIOHEHTOB.

Jannast mporpamma mnpeaycMarpuBaeT (opmupoBaHue (PyHKIHOHAIBHOM
rpaMoOTHOCTH oOyudaromuxcs. I[Ipexae Bcero, 3TO BbIpaXaercs B pPa3BUTHH
KPUTHYECKOTO MBIIIICHUS.

CocraBnsromuye KpeaTuBHOTO MBIIIUICHUS:

1. JTro603HaTENHHOCTH (AKTUBHBIN MHTEPEC K 3aJaHUIO);

2. Coznanue ujaeit (BooOpaxeHue);

3. Pa3BuTue TpENIOKEHHBIX HUJEW: YMEHUE IMEepecTpauBaThb CBOIO
NESTETLHOCTh C MOSIBICHHEM HOBOM MH(GOpMAIIHH.

CpencrBa popmupoBanust QyHKIIHOHAJIBbHOI IPAMOTHOCTH:

- TpUMEHEHUE TEXHOJOTUH TPOJYKTUBHOTO YUTEHUS M MPOOJIIEMHOTO
oOyueHus;

- IPUMEHEHHUE TEXHOJOTUM DPA3BUTHUS KPUTUUECKOTO MBIIIJICHUS, UCTIOIb3Ys
npueMbl «O3ByunBaHue Mbicnen», «llepeckas», «Kop3una wunein», «BepHble u
HEBEPHBIC YTBEPKIACHUs», «JIOBU OMMOKY» U T.JI. HA Pa3HBIX CTAIUSAX 3aAHATHUS;

- HCHOJIb30BaHHE MNPUEMOB HHCUCHUPOBAHHS M YCTHOTO CIIOBECHOTO
pUCOBaHMUS.

Pe3yabTart oBinagennss yHKUMOHAJIBbHOH TPAMOTHOCTBIO:

OO6yuatomuecs:
. TOTOBBI YCIICIITHO B3aMMOJICHCTBOBATh ¢ M3MEHSIOIIUMCS OKPY KaFOIINM
MHUPOM,;
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° HMCIOT BO3MOKHOCTD pCIIATh PA3JIMYHBIC (B TOM 4YHCJIC HGCTaH,ZIapTHBIe)

y‘—Ie6HBIe H ) KU3HCHHBIC 3a1a4U,

. Pa3BHUBAIOT MO3HABATEIHHBIN HHTEPEC;

. YMEIOT MPOAYIIUPOBATH UJICH;

. YMEIOT IIepECTpauBaTh CBOIO JCSATCIBHOCTh C IIOSBICHHEM HOBOM
uHpopmanmuy;

. 00J1a1a10T CIOCOOHOCTHIO CTPOUTH COITUATBHBIC OTHOIICHUS;

. 00J1aJJal0T COBOKYMHOCTBIO Pe(IICKCUBHBIX YMEHUMN, 00€CTICUMBAIOIINX

OLICHKY CBOEW I'PaMOTHOCTH.

KoHTposb 1 OLIeHKA pe3yIbTaTOB 0CBOCHHS Kypca

KoHTposb pe3yJIbTATHBHOCTH OCBOCHHMSI NMPOTrPAMMBI MPexyCMATPUBAET
TPH YPOBHSI:

Ilepeviii  yposenvs — PENPOAYKTUBHBIN (YUYEHHUK TIOHUMAET, MOXKET
BOCITPOU3BECTHU O€3 OIINOOK):

Ha ©0a3e Arduin0 ¢ wcrmonp3oBaHMEM MAaKETHOM IIaThl M Habopa
AIEKTPOHHBIX 3JIEMEHTOB, HAYYUTh YYaIIUXCS:

—  TOHMMaTh  3aJJaHHBIE  CXEMbl  JJIEKTPOHHBIX  YCTPOWCTB U
BOCIIPOU3BOJIUTH UX HA MAKETHOM MJIaTe;

—  TOHMMAaTh Ha3HAYEHUE DJIEMEHTOB, UX (DYHKIIHIO;

—  TOHMMAaTh TMpaBUJia COCIUHEHMS JeTaliel B €AUHYI0 SJIEKTPUYECKYIO
ETb;

—  TOHMMaTh OrpaHWYEHUsS W TpaBWIa TEXHUKU OE30MaCHOCTU
GyHKIIMOHUPOBAHUS TIETTH;

—  TIOHAMAaTh HAMMCAaHHBIM MPOTrPAMMHBIA KOJ YIPABJIEHUS YCTPOWCTBOM,
BHOCUTh HE3HAUUTEJIbHBIE W3MEHEHHMs, HE 3aTParuBalollfe CTPYKTYpPY MPOrPaMMBI
(3HaYeHHS KOHCTAHT);

—  3aIUCBIBaTh OTJIAXCHHBIA MporpaMMHBIA Koj Ha Mmiaty Arduino,

HaOJII0AAaTh U AaHAJIM3UPOBATH PE3YNILTAT PAOOTHI;
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—  HCHOJIb30BaTb MOHHUTOP [MOCJIEAOBATEIBHOIO TNOpTa Uil  OTJIAJKH
IpOrpaMMbl, HAOJIONCHUS 3a TIOKA3aTeIIMH JaTYMKOB W W3MCHCHHEM 3HAYCHUMA
MEPEMEHHBIX.

Bmopou yposeenv — «untepnperauus» (y4€HUK TOHHUMAET, MOXKET
MPUMEHUTH C U3BMEHEHUSAMHU B MTOXO0KEHW CUTYaIlNN):

Ha o6a3e Arduino c¢ wucnonp30BaHMEM MaKETHOM IutaTel M Habopa
AJIEKTPOHHBIX 3JIEMEHTOB HAYYUTh YUAIAXCS:

—  TOHMMAaTh 3aJaHHBIE CXEMbl («IIPUHIUIHAIBHAS CXEMa» M «CXeMa Ha
MAaKETKE» ) 3JIEKTPOHHBIX YCTPONCTB U BOCIIPOU3BOAUTh X HA MAKETHOM IUIATE;

—  TOHMMAaTh Ha3HAYEHUE BJIEMEHTOB, UX (DYHKIIHIO;

—  TIOHMMAaTh IIpaBWIA COCIMHEHHUs JETAJIEH B €AUHYIO JJIEKTPUYECKYIO
LCTIb;

—  TOHMMaThb OrpaHWYEHUs W TpaBWIa TEXHUKU OE30MaCHOCTU
GyHKIMOHUPOBAHUS 1IEITH;

—  MOJIU(UIMPOBATH 3aJaHHBIE CXEMBI JIJI1 U3MEHEHHBIX YCJIOBUH 3a/1a4H;

—  TIIOHMMAaTh HAlMCAHHBIA ITPOTPAMMHBIN KOJI YIIPABJICHUSI YCTPOUCTBOM U
MOAU(PUITUPOBATH €TO0 NIt U3MEHEHHBIX YCIIOBUH 3a/1a4H,

—  CaMOCTOSITEJIbHO OTJIAXKMBATh NPOTPAMMHBIA  KOJZ, HCIOJBb3YS, B
YaCTHOCTH, TAaKHE€ CpEACTBa KaK MOHHMTOPUHI ITOKAa3aHUM [AaTYUKOB, 3HAYEHUU
MEPEMEHHBIX U T. II.;

—  3aIUCBIBaTh OTJIAXCHHBIA TporpaMMHBIA Koj Ha Mmiaty Arduino,
HAOMIOMATh W aHAIM3UPOBATH PE3yNbTaT pPAOOThI, CAMOCTOSTEIBHO HAXOJWThH
OIMOKHU U UCTIPABJISITH UX.

Tpemuii yposenv — «u300peTeHUE» (YYCHHK MOXKET CaMOCTOSTEIHHO
CIIPOEKTUPOBATh, CKOHCTPYUPOBATH U 3alPOTrPaMMHUPOBATH YCTPOMCTBO, PELIAIOIIEE
MOCTABJICHHYIO TIEPE/] HUM MPAKTUUECKYIO 3a7auy):

—  TOpEeamnojaraeT JOCTHKEHHE pPe3yJIbTaTOB BTOPOrO YPOBHA U, KpOME
TOrO, YMEHHE YYalllUXCS CaMOCTOSITEIbHO MPOCKTUPOBATh, KOHCTPYHPOBATH H

pPOrpaMMHUpPOBAaTh  YCTPOMCTBO, KOTOpPOE pelaeT MpPakTUYECKyl  3ajavy,
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chOPMYIUPOBAHHYIO YUUTEJIEM UM CAMOCTOSITENIBHO.

OcHoBHOM (opmoli 00ydeHHs SBISETCS MpakTHUecKas padoTa, KOTOpas
BBITIOJIHAETCST MaibiMU (2 denmoBeka) rpynmamu. Jns paboTel HeoOXoaum
NEPCOHANIBHBIN  KOMIIbIOTEp (OAMH Ha KaXIyl TpyHmy), YCTaHOBJICHHOE
nporpamMmmHoe oOecriedenue, kKoHTpoiuiep Arduino Uno wmim ero ananor (1 Ha
KOKYI0 TPYNIy), HA0Op paiuOdIEKTPOHHBIX JeTaleH.

®opMbI KOHTPOJIS ¥ NOABEAeHHUS UTOTOB:

JlmarnHocTuka ypoBHS YCBOCHHUS MaTepuasa OCyIIECTBISICTCS

— 1O pe3yiabTaTaMm 3JIEKTPOHHOTO  TECTHUPOBAHUS, 3aBEPILIAIOLIETO
U3Yy4YEHUE TEMBI (TPYIIIbI TEM);

—  TI0 pe3yJibTaTaM BBIMOJHEHUS YYaIlIUMHUCS NMPAKTUYECKUX 3aJlaHUl Ha
KaXKI0M YpOKE;

— MO pe3yidpTaTaM KOHKYPCHBIX paboT (B TeueHHWE U3YyYEHHs Kypca
IPOBOJAUTCS HECKOJIBKO TBOPUYECKUX KOHKYPCOB);

—  MyTeM MyOJWYHOW JEeMOHCTpPAlMM CBOEro TpOeKTa (MOKa3bIBAeT
YpPOBEHb YCBOEHHE MPONIEHHOIO Marepuaja U TOTOBHOCTh ydacTusi B
COPEBHOBAHUSIX).

VYyamuMmcsi BbIaeTCs JOMAIIHEe 3aJaHue B BHUAC IMOMCKA U HM3yYCHUS
uH(dOpMaIuu 10 BHIOPAHHOW TEME.

Kontpons ocymiectisiercs B ¢opmMe TECTOB, TBOPUYECKUX MPOEKTOB U HX

3aIUTHI (APTYMEHTUPOBAHHOTO 0OOCHOBAHUS BEIOPAHHOW CXEMBI UCTIOJTHEHUS ).
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YueOHBIN IJIAH 3aHATHI

JJIA epBoii Bo3pacTHOM rpymnsl 10-12 et

" O0nem yacoB
HaumeHoBaHue y4eOHBIX MOy Ieii
Teopus \ NMPAKTHKA BCEro
1. IlepBblii MOAYJIb:
pB y 11 25 36
«BBOIHBIN»
2. Bropoii MoayJib: «OCHOBBI
NMPOrpaMMUPOBAHUS U 13 23 36
KOHCTPYUPOBAHUSN
3. Tperuii moayab: «OCHOBBI
PETHH MOLY 13 23 36
NMPOEKTHOM 1eATEJIbHOCTI)

IlepBblii Moayab «BBomHbIW» - pa3paboTaH C LEJIbI0 O3HAKOMJICHUS
oOyuaromuxcs co creuu(pukod o0OpyIOBaHUS M IMPOrPaMMHOIO OOECIeueHUsl.
HaBbiku paboThl ¢ 000pyIOBAHHEM MTOMOTYT UM MPU MPOXOKIEHUU Kypca MOJydaTh
Oojiee MONHYIO KAPTUHY BO3MOXKHOCTEH TMpU peaju3alld CBOUX IPOEKTOB B
Oyaymem. B »3ToM Moayne paccMaTpuUBAaIOTCSI OCHOBBI  3JIEKTPOTEXHHUKH,
oOy4aronyecs: ydyarcst paboTaTh ¢ TMarHOCTHUYECKMM 00OPYIOBaHUEM M MPaBUIBHO
IIPUMEHSTH €r0 Ha NPAKTHKE.

Heabio Mmoayas aBjasieTcs: — 00ydeHHE yJalIuXxcs OCHOBAM 3JI€KTPOTEXHUKH
Y IPUOTKPBITh YIAUBUTEIBHBIA MUDP JIEKTPOHUKH, JUIS PACKPBITUS UX NOTEHUMANIA U
paclupeHus Kpyrosopa.

3aoauu mooyas:

Obyuarowue.

- c(opmupoBaTh yMEeHHE padOTATh C TUATHOCTUYECKUM 00OPYI0BAHHEM;
- copmupoBaTh 00IIIEE MPEACTABICHUE O DICKTPUICCTBE M €T0 3aKOHAX;
- c(opmMupoBaTh HABBIKK JUCTAHITMOHHOTO O0YUYEHUS U OOIIEHNS;

- c(opmupoBaTh HaBBIKM PAaOOTHI HA KOMITBIOTEPE.

Paszsusarowiue:

19



- Pa3BUTb BHHUMAHHC,

MHTEPEC;

Bocnumamenvhuie:

aMsTh,

- BOCIINTATb MHTCPECC K CaMOO6p8,30BaHI/II-O;

Ha6JIIOI[aTCJ'II)HOCTI>,

- BOCHUTATh MHTEPEC K IPOrPaMMHUPOBAHUIO;

II03HABATEIILHBIN

Pa3BUTDh HABBIKU pa6OTI>I C IIpOorpaMMHBIM oOecreUeHUEM.

- BOCIIUTATh I[06p0)K€JIaTeJ'IBHOC OTHOHICHHC K OKPYXKAIOIIHNM.

YuyeOHo-TemaTrnueckn mian 1 Moay.s

CIT0cOOCTBOBATH Pa3BUTHUIO CUCTCMHOI'O TBOPYCCKOI'O MBIIIJICHH,

OuHnkle JIncraHmuo O0BLeM yacosB DopMbl
Conep:xanue yueOHOro $hopmbi HHbIE arrecrauuu/
MaTepuaja 00yJeHust dhopmbI Teopusi | MpaKTUKa | Bcero | KOHTPOJA
00y4eHust
1.1 BBoaHoe 3anstue: becena, Oumntaiia OTBeTHI HA
3HAKOMCTBO C KapTOUYKH C 3aHATHE BOIIPOCHI
oOyuaronumucs, 3aaHIEM (6ecena) na KapTOYKHU
tectupoBanue. MHCTpyKTax mathopme 3aJaHui
10 TEXHHUKE 0€30TacCHOCTH. Vodeomost 1 5 3
Pa6ora Ha niatdpopme Zoom:
CO3/1aHHUE MEPOTPHSITHS,
CO3/JaHUE CCHUIKOM Ha
MEPOTPHUITHE, TOIKIIOUCHHE
1 OOITICHHUE.
1.2 TlogroroBka k padore: Jlekius, Jlexmus, Hannuue
YcraHOBKa M HACTPOMKA Oecena, OHJIANH ITOATOTOBJIE
MPOrPaMMHOTO O0ECTICUeHUSI. MPAaKTUKa | UHCTPYKIIHS 1 5 3 HHOTO 1
IIpoBepka HaCTPOEHHO
paboTOCIOCOOHOCTH ro K pabote
000pyIOBaHUA. 110
Jlexuus Ownnaitn YcnemHoe
1.3 MuxkpokonTtposuiep: Kak N
Oecena, Oecena, MIPOXOXKICH
HAy4YUTh TUIATy TyMaTh. . N
Mpe3eHTAIHS OHJIAMH 1e OHJIAlH
MUKpPOKOHTPOJIIEPHI U
. BUKTOpPHHA 1 2 3 BUKTOPHUHBI
komrbioTepsl. [Lnara Arduino.
. po
Kaxk ynpasisats Arduino. .
Cpena pa3paboTku TPOHICHHO
pesa pasp ' 1 TeMe
Jlexmus, Onnaiin VYcnemnoe
1.4 3HaKOMCTBO C Oecena, Oecena, MPOXO0XKICH
nporpammoit Snap4Arduino. [TpakTuka OHJIAHH 1 2 3 ve OHJIaltH
OCHOBBI IPOTPAMMHUPOBAHUSI. BUKTOpPHHA BUKTOPHHBI
po
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IIPOMIEHHO
" TeMe
Jlexius, Ounaiin VYcnemHoe
1.5 DnekTpoHHbIE Oecena, Oecena, MPOXOK/JICH
KOMIIOHEHTHI. BHeHuM BUL, [IpaKTUKA OHJIANH V€ OHJIAlH
0003HaUYEHHE HA CXEME, BUKTOPHWHA, BUKTOPHHBI
npeaHa3zHayeHue. 3HaKOMCTBO WH]JIMBHIya 7 14 21 po
C MYJbTUMETPOM, ITUTAaHUE JIbHAS MIPOMICHHO
rwiatel Arduino. Jemurens MPAKTUYECK it Teme.
HanpspkeHus. [Toakmouenue k as pabora Crnaua
maate Arduino rOTOBOM
paboThI
Jlexuus, NunuBunya Cnaua u
1.6 TBopueckuii MpoeKT: BbIaya JbHAA 3aIuTa
cOopka cBOEH CXEMBI 1 3agaHus MPaKTUYECK 0 3 3 WHJUBHIya
JEMOHCTpAIIHS €€ padOTHI. as pabora JIbHOM
paboThI
HToro (mepBblii MOAYJIb): 11 25 36

AJIs1 mepBoii Bo3pacTHOM rpynnsl 10-12 et

1.1 Bsoanoe 3ansaTHEe: 3HAKOMCTBO
HMHcTpyKTaK 1m0 TexHMKe 0e30IaCHOCTH.

CO31aHHE MEPONPUSITHSI, CO3aHHe CCHLIKOM

o0IeHue.

Teopus:

CTpyKTypa U coaepkaHue 3aHATHIA

IepBbiit MOOYJIb «BBOXHBIN)

3HAKOMCTBO

00yYaIOIIUMUCS.

PaGora Ha miaardopme

NHCcTpykTaxk 1o

¢ 00y4yarmUMHCS, TeCTUPOBaHUE.

Zoom:

HAa MEPOIIPUATHE, MOAKIIOYCHHUEC U

TCXHUKEC

oe3omacHocTu. M3yueHue mporpaMMbl JUCTAHIIMOHHOTO OOy4YeHUs M OOIIEHUs

oOyuaromuxcs Ha mnatdpopme ZOOM.

IIpakmuka: TectupoBaHue 0O0yYarOIIMXCS HA 3HAHHUE M3Y4aeMOro IMpeaMeTra

u (¢opmupoBanue nap s odyudenusa. Pabora ¢ nporpammoit ZOOM, co3nanue u
MOJIKJIF0OUEHUE K KOH(PEPEHITUH.

Jucmanyuonnoe 3auamue.

Teopusa: Jlekuysi 1O TEXHHKE OE30MACHOCTH M TMpaBWiIaxX IOBEACHUS B
KJlaccax Ha 3aHsATusAX U npu padore ¢ [1K. Beimaua npaktruuecknx peKoOMEeHIAIMA 10

pabote ¢ mporpammoii Videomost.
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Hpakmuka.'ﬂpoxomaeﬂue BUKIMOPUHbL nO I’ZDOTJOQHHOIZ meme.

1.2 TloaroroBka K padoTe: YCTAaHOBKA M HACTPOHKa NPOrpPaMMHOIO
o0ecnieuenusi. [IpoBepka padboTocnocoOHOCTH 000PYA0BAHMS.

Teopus: 03HAKOMJICHHE YYAILIUXCS C HAOOPOM MPOrpaMMHOTO OOECTICUEHHSI
(ITO) u mnopsnke ero ycraHoBku Ha IIK. IIpoBeneHue MHCTpyKTa)xka MO TEXHHUKE
0e3omacHoCTH Npu padbote ¢ obopynoBanuem. TpedoBanus k [1K.

IIpakmuka: YcranoBka IIO B ykazanHom mnopsake Ha IIK. Hactpolika
000py1I0BaHUS U MTPOBEPKA €ro pabOTOCIIOCOOHOCTH.

,Z]Z/ICWICZHMMOHHOQ 3arAamue.

Teopus: Buneoypok Mo TOJATOTOBKE OOOpYJOBaHUS M  HACTpOiKe
mporpaMMHOro obecrnedeHust Juisi paboTel B mporpamme. OHIAWH KOHCYJbTAIUS
oOy4aronuxcs yepes rpynmy coi.cetu VK.

lIpakmuxa.: OOy4aromuecs: HacTtpanBaoT cBou [IK u ycranaBmuBarot I10.
Coo01atoT 0 BBINOIHEHHOM paboTe uepe3 rpynmy coi.cetu VK.

1.3 MuUKpPOKOHTpOJLIEP: Kak HAY4YUTh niary AYyMAaThb.
MukpokoHTposuiepbl M KoMmmbloTepbl. Ilmara Arduino. Kak ynpaBasith
Arduino. Cpena pa3padoTku.

Teopusi: OCHOBHBIE TOHSTHSI O MHUKPOKOHTPOJUIEPE M €ro Ha3HaYeHUHU.
Wcropus co3manue miaT Ha rmiardopme Arduin0, ux OCHOBHBIC MPEHMYIIECTRA.
Cpena (s13bIK) MporpaMMHUpOBaHUS TUIAT Ha miaTgopme Arduino.

IIpaxmuxa: 3HakoMcTBO ¢ wuHTepdericom mnporpammer Arduino IDE wu
UHCTPYMEHTOB IporpaMMupoBanus miat Arduino.

ﬂucmaﬁquHHoe 3arAamue.

Teopus: BuneonpeseHrauus 3aHsaTusi, oecena. OOydaronmecss 3HaKOMSTCS €
nporpaMMHO# cpemoit  paspaborku Arduino IDE, yyarcs pasnuyarh Iiaty
noakiroyarh ux K [1K.

Ilpakmuxa: ITpoX0oa4T OHJIANH BUKTOPUHY 10 MPOWIECHHON TEME.

1.4 3nakoMcTBO c nporpamMmoii Snap4Arduino. OcHOBBI

NpOrpaMMHUPOBAHMS.
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Teopus: BoaHas wuHpopMmamuss W OOBITPHIBAHWE CHUTYaIllMd B KOTOPYIO
yuaniuecst OyIyT «IOTPYKEHbI» B TEUEHUE BCETO CPOKA O0yUEHUSI.

IIpaxmuxa: 3HakOMCTBO ¢ wuHTepdeiicom mnporpammbel Snap4Arduino wu
WHCTPYMEHTOB MPOTrpaMMHUPOBaHUSI. 3HAKOMCTBO C IIEpeYyHEM OOOpYJIOBaHUSA C
KOTOpBIM oOy4aromuecs 0yayT paboTaTh B TEUEHHE TOJ1a.

ﬂucmaHZﬂ/IOHHOQ sarAamue.

Teopus: BuneomnpeseHTtanuss mporpamMmmHoro odecreueHus  Snap4Arduino,
oOyyaroiuecs ydarcsi paboTaTh B Iporpamme.

IIpaxmuxa: Co31ar0T CBOMX WTPOBBIX MIEPCOHAXKEH U y4aTCs yNpaBiIsaTh UMHU
Ha [IK.

1.5 DuekTpoHHbIE KOMIIOHEHTHI. BHeNIHUIT BU/1, 0003HAYEeHHE HA CXeMe,
npeaHa3HavYeHue. 3HAKOMCTBO ¢ MYJbTHMETPOM, NMuUTaHWe miatbl Arduino.
Jenurenb Hanpsikenus. [loakiawyenue Kk miare Arduino.

Teopus: PaccMaTpuBarOTCSI OCHOBHBIE TOHSATHUS 00  DIIEKTPUYECTBE,
DJICKTPOHHBIX KOMIIOHEHTaX M HMX OO0O3HAYCHHWE Ha CXeMaX. 3HAKOMSITCS ¢
JTUArHOCTHYECKUM 000pYI0BaHNEM U TMPABUJIAMH €T0 UCITOJIb30BAHMS.

IIpaxmuxa: Ydarcs paboTath ¢ MyJbTUMETPOM, BBISBISITH C €r0 MOMOIIBIO
HEHUCTIPABHBIC JJICKTPOHHBIC KOMIIOHEHTBI, 3alMTHIBATh 3JCKTPOHHBIC IJIATHI,
COOUpPATh CXEMBI M POTPAMMHPOBATH HX.

ﬂucmaﬁquHHoe 3arimue.

Teopusa: OwunnaitH nekuusg. OOydaromuecs: 3HAKOMATCS C AJIEKTPOHHBIMU
KOMITOHEHTaMH, y4aTCsi UX pa3judarh M MPUMEHSITh N0 HazHadeHuto. [locpencTBom
MPE3CHTAIlMA  3HAKOMATCS C HM3MEPUTCIBHBIMH MPOOOpaMH H  TIPOBOAMTH
JMArHOCTUKY AJICKTPOHHBIX KOMIIOHEHTOB.

IIpakmuka: B nporpamme TinkerCAD cobupatoT cxemy o MpeaioKeHHOMY
1a0JIOHY U TIPOBEPSIOT €€ Ha pabOTOCIIOCOOHOCTb.

1.6 Taopueckuil NMpoeKT: cOOpPKAa CBOeHl cXeMbl U JEMOHCTpPAaUMs ee
padoThlI.

Teopusa: O6001eHne TIpoiicHHOTO MaTepuaina. becena ¢ oOydaronuMucs Ha
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TEMY O LIeJIECO00Pa3HOCTH KaKOH-IN00 10opaboTKN paHee COOPaHHBIX CXEM.
IIpaxmuka: Ydamuecsi BHIOMpPAIOT paHee COOpaHHBIE CXEMbl SJIEKTPOHHBIX
YCTPOMCTB, BOCHPOU3BOAAT UX CAMOCTOSITEILHO UM 1Opa0aThIBAIOT UX.

ﬂucmaHZﬂ/IOHHOe sarAamue.

Teopus: Onnaita Oecena, oOydarommecs MoJy4aroT 3aJaHue U MPHUCTYIAIOT K
€r0 BBITIOJTHECHUIO.
IIpakmuxa: B mnporpamme TinkerCAD. Ilo 3aBepIICHHMIO BBITOJHEHUS

paboThI B peKMME OHJIAMH MPOBOJST MPE3EHTALMIO U 3aLIUTYy CBOUX padoT.

Bropoii moayib «OcHOBBI IPOrPaMMHUPOBAHNS U KOHCTPYHPOBAHHS» —
pa3paboTaH C MENbI0 O3HAKOMJICHHUS YYalIUXCS C OCHOBAaMHU MPOEKTUPOBAHUS U
KOHCTPYUPOBAHUSL DJIIEKTPUUECKUX CXEM U Ieleil pa3IuyHbIX YCTPOWCTB Ha
mwratdopme Arduino.

Heabo Moayiasi — sBIAETCS DPa3BUTh y OOYyYalOUIUXCS TEXHUYECKOE U
JIOTHYECKOE MBIIIJICHHE.

3apaum MmoayJif:

Obyuarowue.

- copmupoBats HaBbIkK padoThI ¢ [IK 1 mporpaMMHbIM oOecrieueHneM;

- chopMuUpOBaTh HaBBIKH COOPKH AICKTPUUSCKUX IICTICH;

- chopMHUPOBATh HABBIKUA TMOAKIIOUEHHUS DIEKTPOHHBIX KOMIIOHEHTOB K
wiate Arduino u mporpaMMHUpPOBAHUE 3TUX COOPOK;

- chopMHUPOBATH HABBIKK MPOEKTHOM AEATEIBHOCTH.

Paszsusarwue:

- pa3BUTh TEXHUYECKOE MBIIUICHUE;
- pa3BUTh KOMMYHUKAaTHBHbBIC HABBIKH;
- pa3BUTh NPOCTPAHCTBEHHOE BOOOPAKEHHUE.

Bocnumamenvhuie:

- BOCIIUTATb CaAMOCTOATCIIbBHOCTbD U YMCHUC pa60TaTB B I1ap€, KOMaH/I€,

- BOCIIUMTATb CTPEMJICHHUEC NOBCACHHUA HAYATOI0 J€J1a JO KOHIIA,
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- BOCIIUTATh I[O6p0)KCJ'IaTCJII>HOG OTHOHICHHNC K OKPYKarOIIUM.

YyeOHo-TeMaTHuecknii miian 2 MoayJs

Ounkle Jlucranuuo O0LeM yacosB Dopmbl
Conep:kanue y4eOHOTO $hopmbi HHbIE arrecrauun/
MaTepHaja 00yJeHust (dhopmbI TeopHusl | MpaKTUKa | Bcero | KOHTPOJ
00y4eHust
2.1 BBoaHoe 3aHsTHE: becena, Ounnaiu OTBeTHI Ha
HNHCTpyKTaX MO TEXHUKE KapTOYKH C 3aHATHE BOITPOCHI
0€301aCHOCTH. 3HAKOMCTBO U 3a7aHUEM (6ecena) Ha KapTOYKHU
pabora ¢ maTdopmoit Z0om: mathopme 1 5 3 3aIaHU I
CO3/IaHUE MEPOTIPHSITHSI, Vodeomost
cO3JaHH€e CCHUIKOM Ha
MEPOIPHITHE, TTOIKIIOUCHHE
U 00lLIIEHUE OH-JIAliH.
Jlexnus, Jlekmus, Hanmmuame
. Oecena OHJIAliH IMOJITOTOBJIE
2.2 YnpapieHue crpaiTamu B I aKTII[/IK,a HHCTDYKIIHS Hﬂﬂoro "
nporpamme Snap4Arduino P pyK 1 2 3
. HAaCTPOCHHO
yepes miaty Arduino.
ro kK padote
1O
Jlexnus, Ounaiu Ycnemnoe
. Oecena Oecena MIPOXOKJICH
2.3 IlogkmaroueHUue MKONUCTUKA na, IE ’ p IE
. TIpe3eHTAIHS OHJIAlH Y€ OHJIalH
K mrare Arduino u
. BUKTOpPHHA 3 6 9 BUKTOPHHBI
yIpaBJIeHHE CIIpaiiToM uepes Do
nporpammy Snap4Arduino. P
MPONTICHHO
H Teme
Jlexius Onnaiin YcnemHoe
2.4 llludpoBaHue CUTHAIIOB C 1A,
Oecena, Oecena, MIPOXOKJICH
ITOMOII[BI0 CBETOINO/IOB . N
[IpakTuka OHJIAlH W€ OHJIalH
Koauposka cooOrienus
BUKTOpPHHA 2 4 6 BUKTOPHUHBI
«IIpusery, «Kak nema?», Do
3aMuch U MPOYTEHUE P
PONICHHO
KOJIMPOBKH. N
1 TeMe
2.5 Coopka IIeKTPUIECKUX Jlexims, 120501020370 '2:] Cpada n
YCTPOMCTB B COOTBETCTBUHU CO BBIJjaya JIbHAs 3aluTa
cxemoil. [loakmrouenue 3aJaHusg MPAaKTUYECK VHIUBUya
wiate Arduino, ast pabora 4 8 12 JIBHOM
MIPOrpaMMHUpPOBAHUE, paboThI
JeMOHCTpanus paboTsl
YCTPOICTB.
HTtoro (BTOpOIi MOAYJIB): 13 23 36
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CTpyKTypa U cofep:KaHue 3aHATHI
AJIA1 mepBoil Bo3pacTHOM rpynnsl 10-12 et
Bropoii Mmoay ib: OCHOBBI NPOrPAMMHPOBAHMS U KOHCTPYMPOBAHUS

2.1 BBoanoe 3ansaTue: MHCTpyKTa)K MO TexHUKe Oe3omacHocTH. Padora
Ha miardopme Z00OM: coO3XaHUE MEPONPHUATHS, CO3JAHHME CCHUIKOH Ha
MeponpusiThe, NOAKJIIYCHHE U 001IeHHue.

Teopus: VHCTpyKTaX TO TEXHUKE Oe30macHOCTH. [leneHne Ha KOMaH/IbI.
Coznanve koH(epeHIUH T BRITOTHEHUS 3a1annii Ha iatgopme ZOOM.

IIpakmuka: Pabora c¢ mporpammoit ZOOM, co3nanue U TMOJKIIOYEHUE K
KoH(epeHIMU s BblodHeHust 3aaaHusi «Kto ObicTtpee». IlpenonaBatens
MOKAa3bIBACT BUCO, & KOMAH/Ibl MBITAIOTCS TOBTOPUTH CXEMY COOPKH DJIEKTPOHHOTO
YCTPOMCTBA.

ﬂucmaHquHHOG 3arimue.

Teopusa: Jlekuust MO TEXHMKE OE€30IaCHOCTHM M TNpaBUJaX IOBEICHHUS B
KJlaccax Ha 3aHATusAX U npu padore c I1K. Beinaua npakTnueckux peKOMEeHIaluii mo
paboTe ¢ mporpammoii Videomost.

Ipaxmuxa: ITpoX0X1eHUE BUKTOPUHBI 110 MPOWUIEHHON TEME.

2.2 YupasJjeHue cnpaiitamu B nporpamme Snap4Arduino gepes miarty
Arduino.

Teopus: Ywammmcst npeqiaraerca coOpaTh cXeMm, Ije OyTe NpeaioKeHO
«OTPEMOHTHPOBaTh» o0opyaoBanue. [locie yero uM HeoOX0AUMO OYyJET IPOBEPUTH
ero paboTOCIOCOOHOCTh Ha AMYJISITOpE B iporpamme Snap4Arduino.

Illpakmuxa: CoOuparOT dJIEKTPOHHBIC YCTPOWCTBA COTJIACHO BBIJIAHHOU
CXeMbl U TPOBEPSIOT HX PabOTOCHOCOOHOCTh YCTPaHAS «HEHCIPABHOCTDH)
o0opyaoBaHUSI.

ﬂucmaﬁquHHoe 3arAamue.

Teopus. Ounaitn nekmus. PebsTa mpoXoasaT KBECT M BBITIOJHSIOT 3aJIaHHE,
rJ1¢ UM HEOOXOJMMO BBIMOJHUTh PEMOHT BBIMIEAIIETO U CTPOsS OO0OpPYIOBaHMS.

OOyyarolmuMcs TpeJjiaraercsi TUIOBask cxeMe O00O0pylOBaHUS 1O KOTOPOM UM
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HEO0OXOMMO OTPE/IETUTh HEUCIIPABHOCTD U BBITIOJIHUTH €€ JOPAOOTKY.

IIpakmuka: OOGydaromuecs: yCTPaHSIIOT OMUOKH C CXeME U TPOBEPSIOT ¢ Ha
paboTOCIOCOOHOCTh, IMOCJHE 4YEero MepexoAsT K CIEIyIoUEeMy OJTIY KBKeCTa.
[IpenocraBisoT pe3yabTaThl cBoel paboThl B rpymme VK.

2.3 TNoakaouyenwe mIxKoiicTHKa K muare Arduin0 um ynpasjieHHe
cnpaiiToM 4epe3 mporpammy Snap4Arduino

Teopus: Yyammmcs NOPEeNOCTaBIAETCA MOAYJIb YCTPOWCTBA, KOTOPOE
HEOOXOIUMO MOAKIIOYUTS K tutare Arduino.

IIpakmuxka: TIONKIIIOYAIOT JOMOJHUTENbHBIA MOIYNb (IKOMCTHK) K ILJIaTe
Arduino u IpoBOJIAT €ro HACTPOMKY U KaTHOPOBKY.

ﬂucmammormoe 3ArRAMUE.

Teopusa: Ounnaiin aexuus. OOy4aomuMes MPeI0CTaBIsSIeTC BHUMAHNUIO MOAYJIb
yIpaBJICHUs] clipaiiTaMu B Tporpamme Snap4Arduin0, KOTOphIA TOIKIIOYATCS K
riate Arduino. [IpenocraBnsiercs: cxema MOAKIIOYCHUS.

IIpaxkmuka: OOy4aroumecs NpoXoasiT BAKTOPUHY PO MPOMJIEHHON TEME.

2.4 IludpoBaHue CHUTHAJIOB ¢ TNOMOIIBLIO cBeToaAM0A0B KoaupoBka
cooomenus «Ipuser», «Kak nena?», 3anuch 1 NpoYTeHUe KOAMPOBKH.

Teopus: OnHa napa y4damuxcsi AOJbKHA coOpaTh MHU(PPOBATBHYIO MAIIUHY U
3aKOIMPOBATh MOCIAHUE IPYTroM Mape yJauiuxcs, a T€ B CBOK OYepeab JOJIKHBI €ro
pPacKOAMPOBATH U MPOYECTb.

IIpaxkmuka. Kaxnas napa yyammxcs coOupaer mu(poBaIbHYI0 MalIUHy H
KOJUPYET IOCIAHUE COIJIACHO CXEMbl YCTPOMCTBAa W IEpEeAaeT €ro Apyro mape
yYaIIUXCA.

Jlucmanyuounoe 3auamue.

Teopua: Omnnaitn nexkuua. OOydvarommecs 3HAKOMATCS C  TEXHOJOTHEH
mmdpoBanne u AemudpoBaHus Ha twiatgopme Arduino. BcemomwuHarT cxemy
HOKJIFOYCHUE CBETOMO/IOB K rutate Arduin0 ¥ HamucaHue KoJia ero YIpaBJICHUs..

IIpakmuka: OOyvarouiuecs IeNsTCS Ha mapbl, II€ OJAUH W3 HUX MHUpyeT

coobuieHue, a Ipyroit ero pacmudponbiBaeT. [10 OKOHYAHKIO BBHITTOJIHEHUS 3a/1aHUS,
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MIPOXOJAT OHJIAH BUKTOPHHY.

2.5 CoOopka 3JeKTpUYeCKHX YCTPOICTB B COOTBETCTBMH CO CXeMOW.
IMoakawuyenne Kk nmiaare Arduino, mporpaMMupoBaHue, 1eMOHCTPAUs PadOThHI
YCTPOMCTB.

Teopusa: VYdamumcsi TpeiaraeTcs IMPOU3BECTH PEMOHT 000pyAOBaHUS,
Pa300paBIIKChH CO CXEMOM YCTPOUCTBA, BHIIIOJIHUB €r0 COOPKY M TPOrpaMMHUPOBAHHKE.

IIpakmuka: OOyuaromuecss MPOBOIAT «PEMOHT» OOOPYAOBaHHUA, ITyTEM
MOJKITFOUeHUS K tuiate Arduin0 Takux 3JIeKTPOHHBIX KOMIIOHEHTOB U YCTPOUCTB Kak:
3ymmep, (pOTOPE3UCTOP, IJIEKTPOJBUTATENb, CEPBONPUBOA U COOpaTh COBOIO CXEMY
«Curnanmzanusa» U « CBETUIBHUK aBTOMAT.

ﬂucmaHuMOHHOQ 3ArRAMUE.

Teopus: Owunaitn  nekuus. OOywaromuecs 3HAKOMSTCS € TEXHUKOU
MNOJKIIOYEHUS] 3JEKTPOHHBIX KOMIIOHEHTOB M MPOTPaMMHBIM KOJAOM I HX
MOJIKJTFOUCHUS M yIIpaBiieHus uyepes miaty Arduino.

IIpaxmuxa: OOy4aronuecss cooupart cBou cxembl B porpamme TinkerCAD

Y 3aIMIIAI0T OHJIAMH CBOX PaOOTHI.

Tperuii moaysib «OCHOBBI NPOEKTHOM JAeATEJbHOCTH» - pa3padOTaH aJis
oOyueHuss  ydaumxcd  yriyOJeHHOro  M3y4eHUs  KOHCTPYMpPOBaHUS U
nporpaMMHpOBaHusl TiaT Ha Iwiargopme Arduino. DToT MOAYNbE TO3BOJUTH
oOy4Jarommmcsi coopatbh COOCTBEHHbBIE MPOEKThl U MPUMEHUTh Ha MPAKTHUKE paHee
NOJIyYCHHBIC 3HAHMS.

Heabo moayast sBISIETCS IMO3HAKOMUTH  YYallUXcsl €  IPOEKTHOU
nesitenbHOCThIO.  LlIkonmpHMKAaM mpeactouT u3yunTh 3D MopenupoBanue, IS
W3FOTOBJICHHS JIeTalel MO CBOMM 4YepTekaM Ha CTaHKax C [POrpaMMHBIM
YIPABJICHUEM.

3amaum MmoayJis:

Oob6yuarwwue:

- chopmupoBaTh ymeHue paborarb Ha IIK wu mnepudepuiinom
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000py1I0BaHNHY;

copMupoBaTh

MMpCACTAaBJICHUC

chopMupoBaTh HaBBIKK paboThl ¢ 3D Momensimu;
chOopMHPOBATH HABBIKH IMCTAHIIMOHHOTO O0YUYEHHUS,;

chopMHpoBaTh yMEHUE pabOTaTh B KOMAH/IE;

o pabote u

obopynoBanusi: 3D npuHTeEpa, JIa3epHOrO CTAHKA.

Pazsusarowue:

- Pa3BUTHC MMPOCTPAHCTBCHHOI'O MBIIIJICHU S,

- Pa3BUTHC KOMMYHHUKATUBHBIX HABBIKOB,

- pa3BUTHE YMEHUU
NEATEIIBHOCTH.
Bocnumamenvnuie:

IPaMOTHO

MIPE3EHTOBATh

- BOCIIMTaHHME MHTEPECA K TEXHUYECKOMY TBOPUYECTBY;

BO3MOXHOCTAIX

pe3ynbTaThl

CBOEH

- BOCIINTATb CaMOCTOATCIIBHOCTb 1 YMCHHUC pa60TaTB B I1Iapc, KOMAHC,

- BOCIIUTATb CTPEMJICHHUEC NOBCACHHUA HAYATOI'O ACJIa 10 KOHIA,

- BOCIIUTATh 1[06p0>1<eﬂaTean0e OTHOHICHHC K OKPYKatOIlINM.

Y4yeOHo-TeMaTH4ecKkuil mi1an 3 Moay.is

OuHble Jlucranuuo O0BLeM yacos DopMbl
Conep:xanue yueOHOIo dopmbI HHbIE aTrecranun/
Marepuaia 00yueHust hopmbI TeopHusl | MpaKTUKa | Bcero | KOHTPOJsH
o0yueHust
3.1 BBoanoe 3ausTue: becena, Ouwntaiig OTBeTHI HA
WHCTpYKTaX 10 TEXHUKE KapTOYKH C 3aHATHE BOIIPOCHI
6e30macHOCTH 3HAKOMCTBO U 3aganuem | (Oecena) Ha KapTOUYKHU
pabota c miaardopmoit Zoom: iargopme 1 5 3 3a/laHui
CO3JIaHNE MEPOTIPUSTHS, VVodeomost
CO3/JaHUE CCBUIKOW Ha
MEPOTIPHUSTHE, TIOJKITFOUCHIE
U o01eHne
Jlexmus, Jlexmus, Co3nmanue
3.2 Uzy4yenue untepdeiica u Oecena, OHJIAMH TOTOBOTO
pabota B porpamme 3D IIPAKTUKA | UHCTPYKLIHS 3 6 9 IIPOIYKTa
KOMIIAc. (3D
JIETaIn)
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Jlexmus, Ouwntaiin Hannune
. Oecena Oecena TOTOBBIX
3.3 Uzyuyenue untepdeiica u aa, aa, .
) Mpe3eHTaIH daitnos mis
paboTa B mporpammax:
b neyaru u
RDWorks. (TTO nns
. 1 2 3 pe3ku
W3TOTOBJICHUS JIeTallel Ha .
neTanei.
J1la3epHOM 000PYI0BAaHUN), "
3TOTOBJICH
CURA (I1O gt paboThl Ha .
ue jerainei
3D npunrepe).
Ha CTaHKax
Jlexms, Ownnaity Cpaua u
Oecena, Oecena, 3aIuTa
[IpakTuka BbI1aya UHIUBUAYA
3.4 IlpoexT «MoOUIBbHBIN VMHJMBHlya 4 8 12 JIBHON
poboT» JLHOTO paboTHI,
3a7aHus MO0 CXEMBbI
W YepTexeEN
MIPOEKTa
Jlexuus, Nunusunya Cnmaua n
BbIJIa4ya JThHAs 3almTa
. 3a/laHus MIPaKTUYECK UHIUBUAYA
3.5 TBopueckuii MpoeKT: a P A E[ 4
N as pabora JIbHOM
cOopka cBOEH CXEMBI 1 3 6 9
JIEMOHCTpALUS €€ paboThI padorL,
p p ’ MO0 CXEMBbI
W YepTexen
MIPOEKTa
HTtoro (Tperunii MoayJib): 13 23 36

CTpyKTypa U coaepkaHue 3aHATHH

AJIs1 mepBoii Bo3pacTHOM rpynnsl 10-12 ser

Tperuii MmoayJib: «OCHOBBI IPOEKTHOM AeITEIBLHOCTID)

3.1 BsoaHoe

3aHATHE:

MHCTPYKTa’k 1O TeXHHKe 0e30MacCHOCTH

3HakoMcTBO U padora ¢ miaargopmoii Z00M: co3aaHue MEePONPUSITUS, CO3TaHHNE

CCHIJIKOM HA MepoNpusiTHE, OJK/II4YeHNe U 001LeHne.

Teopus: VHCTpyKTaX MO TEXHUKE Oe30macHOCTH. JleneHue Ha KOMAaHJBbI.

Coznanue koH(epeHuu 1 BRIMTOTHEHUS 3a1annii Ha iatgopme ZOOM.

Ipaxmuxa: Pabdora ¢ mporpammoii ZOOM, co3ganue W TOAKIIOUCHHE K

KOH(EpPEHIIMU JUIsl  BBIMOJHECHUS

3aaHUs

«KTo ObIcTpee».

IIpenonasarens

IMOKa3bIBACT BUJICO, 4@ KOMAHABI IBITAKOTCSA IMOBTOPHUTH CXCMY C60pKI/I QJICKTPOHHOI'O

YCTPOMCTBA.

ﬂucmaHquHﬂoe sarAamue.
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Teopusa: Jlekuusi 1Mo TEXHHMKE OE€30IaCHOCTM W NpaBUJaX IIOBEICHUS B
KJlaccax Ha 3aHATUAX U npu padore c 11K, Beinaua npakTHueckux peKoOMEeH Al 1o
pabote ¢ mporpammoii Videomost.

IIpakmuxka: ITpoX0XA€HUE BUKTOPUHBI 10 TPOUJICHHOU TEME.

3.2 U3yuenue unrepgeiica u padora B nporpamme 3D kommac.

Teopusa: VYdamuecss 3HAKOMATCA C HporpaMMHbBIM obOecriedeHnem 3D
moxaenupoBanusi — Kommac 3D. Msywaror wmHTEepdeiic mporpamMmmbl U paboure
WHCTPYMEHTBI. YUaTcs pUCOBATh IPOCThIE TPEXMEPHBIE (PUTYPHI (JI€TaN).

IIpaxmuka: Pucyrot 3D neranu 1j1st CBOUX IPOEKTOB, y4aTCsl COXPAHATh UX B
pa3nuyHbIX opmarax.

,Z]Z/ICWICZHMMOHHOQ 3arAamue.

Teopusa: Owunaiin nekius. BumeomHCTpyKuus 10 paboTe B Mporpamme
Komrmac 3D.

lpaxmuxa.: OOGy4daromuecs: ycranapiuBaroT Ha cBou [IK T10 Kommac 3D,

BBEIYCPUYUBAIOT TIPOCTHIE TEOMETPHUYECKUE (GUTYPHI, MPUAAIOT UM 00BbeM. CmaroT
paboThl Ha mpoBepKy uepes coil. Cets VK.
3.3 H3yuenue unTepdeiica u padora B nporpammax: RDWorks. (I1O

AJIsl M3rOTOBJIeHUsI JeTajeid Ha Jja3epHoMm oOopyaoBanum), CURA (ITO nasn
pa6orsl Ha 3D npunrepe).

Teopus: Ydammecs: 3HAKOMSTCS ¢ MporpaMMHbIM obecnieuennem RDWorks.
(ITO nmns wm3roTtoBieHus AeTanei Ha maszepHoMm obOopymoBanun), CURA (ITO mnsa
pabotel Ha 3D mpunHTEpE).

IIpakmuka: VI3ydaroT naTEepdelic mporpaMm, y4arcsi IMIOPTHPOBATh (ailiibl
1 moAroTtaBiuBaTh cBou 3D momenu mis neyatu Ha 3D npuHTEpe M JIa3epHOU pe3Ke
Ha CTaHKe.

ﬂucmaﬁquHHoe 3arAamue.

Teopus: OwunaitH nekuusa. BuaeouHcTpykius mo paboTre B TporpaMme
RDWorks, CURA
lpakmuxa: OO6yuarommuecs ycraHaBinupatoT Ha cBou [IK TIO RDWorks,
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CURA, noarorasnuBaroT co3nanubie B Kommac 3D aiinbr aetaneit ayist paboThel Ha
3D mpunrepe u nazepHoM ctanke. CnaroT paboTsl Ha mpoBepky dyepes coil. Cetsb VK.

3.4 TIlpoext « MoOMJIBLHBIH POOOT».

Teopus: Yuammmcsi mpenjaraercs coopartb CBOEro mnepBoro pobora Ha
mwiarpopme Arduino, CcHocoOHOTrO IEepPeIBHraThCs IO 3apaHee 3aJ0KESHHOTO
mporpaMmme.

IIpakmuka: Ydamuecs COOUPArOT poO0Ta, U3TOTABIUBAIOT JIJISI HETO YEPTEKH
JeTane, mporpaMMHUpPYIOT poOoTa.

ﬂucmaHMI/lOHHOQ 3arAamue.

Teopus: OwnnaiiH nekuusd. Pa300p OCHOBHBIX MOZENEW MPOrpaMMUPYEMBIX
poOOTOB,  HCIOJIB3YEMBIX  JATYUKOB M HUCHOJHUTEIBHBIX  MEXaHU3MOB.
[TpenocraBiieHne TUIMMYHOTO KOJaKa IpOrpaMMUpyeMoro podoTa.

llpakmuxa: OOy4aromyecsi COOUpaAIOT CXEMy MOOWJIBHOTO pPo0OTa WIH
YCTPOMCTBA, MUIIYT MPOTPAMMHBIN KOJI €r0 YIpPaBJICHHUS.

3.5 TBopuyecknii mMpoekT: cOOpKa CBOel CXeMbl W JIEMOHCTpauus ee
padoThI.

Teopusa: O0obeHNe TpoieHHOro Matepuania. becena ¢ oOyuaromumucs Ha
TeMy pa3pabOTKU KaKOTro-11M00 CBOEro MPOeKTa.

IIpakmuka: Y4damuecss BbIOMPAIOT CBOM MPOEKT pa3pabaThIBalOT €ro CXeMy,
COOHMpPAIOT, MPOTPAMMHUPYIOT U IEMOHCTPUPYIOT €ro padoTy.

ﬂucmaHI/ﬂ/lOHHO€ 3arimue.

Teopus: Ownnaitn Oecena. [lomBoasTcs WUTOTM PabOTHI TPETHETO MOJIYIIS.
Cpenn oO0ydaromuxcss TPOBOJUTCS MO3TOBOM IITYpM Ha TEMY BBITIOJHEHUS
WHUBUTyJIbHOTO 3a/IaHMUS.

IIpakmuka: OOydJaromyecss BBIMOJTHSIIOT  WHAWMBUIAyaTbHOE  3ajaHUE,

3alIUIIA0T CBOM IPOEKTHI OHJIANH.
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Y4eOHbBIN IJIAH 3aHATHH

JJI BTOPO# Bo3pacTHo# rpynnsl 13-17 Jer

HaumeHnoBaHnue yueOHbIX MOIYJIeH

O0BeM yacoB

Teopus NPaKTHKA BCEro
1. IlepBblii MOaYJIb: «OCHOBBI

KOHCTPYMPOBAHMS U 11 25 36
MPOrpaMMHUPOBAHUA»

2. ]}TOpOIfl MoayJb: «HTEepHeT 13 23 36
BeLein

3. Tperuii moayJb: «OCHOBBI 12 24 36

l'[pOCKTHOﬁ ACATCJIBbHOCTH

IlepBblii Moayab «BBoaHbli» - pa3paboTaH ¢ IENbIO O3HAKOMIICHHS
oOyyarommxcsi co crneuupukoil 00OpyAOBaHUS U MPOrpaMMHOTO obecrnedyeHus. B
ATOM MOJYyJIC€ pacCMaTPUBAIOTCS OCHOBBI JICKTPOTEXHUKH, O0YyUYarOIIUECss HaydaTcs
paboTaTh C JAMArHOCTMYECKUM OOOPYIOBAaHWUEM W MPABWIBHO MPUMEHATH €ro Ha

IMPAaKTHUKEC, MMOAKIIOYATb 3JICKTPOHHBIC KOMIIOHCHTEI, pa361/1paTbc;1 B paauoacTalIIxX U

coOUpaTh U3 HUX CXEMbI YCTPONCTB 0€3 MalKH.

HeJIIJIO MOIYJIA ABJIACTCH — O6yquI/I€ ydamuxcs OCHOBAM 3JICKTPOTCXHHUKHU

Y NIPUOTKPBITh YAUBUTEIBHBIA MUP JIEKTPOHUKH, JJI1 PACKPBHITUS UX IMTOTEHIMAA U

paclmmpeHus Kpyrosopa.
3aoauu mooyas:

Obyuarowue.

- chopmupoBaTh yMEHHUE pabOTaTh C JUATHOCTUYECKUM 000PYI0BAaHUEM;

- chopmMupoBaTh 00IIIEE MPEACTABICHNE O JICKTPUICCTBE U €0 3aKOHAX;

- c(opmMupoBaTh HABBIKK AUCTAHITMOHHOTO OOYUYEHUS U OOIIEHUS;

- c(opmupoBaTh HaBBIKM PAaOOTHI HA KOMITBIOTEPE;

- c(opmMupoBaTh HABBIKM TPOTPAMMHUPOBAHHUSI.

Pazsusarwue:

- Pa3sBUTb BHHMMAHHC, I1aMSATh,
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UHTEPEC;

- cmocoOCTBOBATh PA3BUTHIO CHCTEMHOT'O TBOPYECKOTO MBIIIICHUS;

- pa3BUTh HABBIKK pabOTHI C MPOTPAMMHBIM 00ECIIEYEHUEM U PACHIUPUTD
CBOM KPYro30p 3HaHUM.

Bocnumamenvhuie:

- BOCHMTATh UHTEPEC K CAaMOOOPA30BAHHUIO;
- BOCHUTATh MHTEPEC K IPOrPaMMHUPOBAHUIO;

- BOCIIUTATh I[06p0)K€JIaTeJ'IBHOC OTHOHICHHC K OKPYXKAIOIIHNM.

YuyeOHo-TemaTrnueckn mian 1 Moay.s

OuHble Jlucranuuo O0BLeM yacosB DopMbl
Conep:xanue yueOHOro $hopmbi HHbIE arrecrauuu/
MaTepuaja 00yJeHust dhopmbI Teopusi | MpaKTUKa | Bcero | KOHTPOJA
00y4eHust
1.1 BBoaHoe 3anstue: becena, Oumntaiia OTBeTHI HA
3HAKOMCTBO C KapTOUYKH C 3aHATHE BOIIPOCHI
oOyuaronumucs, 3aaHIEM (6ecena) na KapTOYKHU
tectupoBanue. MHCTpyKTax mathopme 3aJaHui
0 TeXHHUKE 06€30MacHOCTH. \Vodeomost 1 5 3
Pa6ora Ha niatdpopme Zoom:
CO3/1aHHUE MEPOTPHSITHS,
CO3JIaHHUE CCHUIKOM Ha
MEPOTPHUITHE, TOIKIIOUCHHE
1 oO1eHue.
1.2 TlogroroBka k padore: Jlekius, Jlexmus, Hannuue
YcraHOBKa M HACTPOMKA Oecena, OHJIANH ITOATOTOBJIE
MPOrPaMMHOTO O0ECTICUeHUSI. MPAaKTUKa | UHCTPYKIIHS 1 5 3 HHOTO U
IIpoBepka HaCTPOEHHO
paboTOCIOCOOHOCTH ro K pabote
000pyIOBaHUA. 110
1.3 MuxkpokonTtposuiep: Kak Jexuns, Onnaiin yenemnoe
HaYHTh TIATY JyMaTb. Oecena, Oecena, npoxo>1<11veH
MHKPOKOHTPOLIEDH 1 Mpe3eHTaIH ve OHJaitH
kommbtoTepsl. [Trata Arduino. s 1 2 3 BUKTODHHBT
Kaxk ynpasisats Arduino. BUITOpHHA 1po
Cpena pa3paboTKH. MPOMICHHO
i Teme
Jlexims, Ownnaitg Cpada n
1.4 O630p s13bIKa Oecena, Oecena, 3aIuTa
nporpammupoBanus Arduino. [TpakTuka BbIJTa4ya 2 4 6 WHIUBUIYA
BetrBnenue nporpammsi. WHIUBUAYA JTBHOU
JLHOTO paboThI
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3a7aHus
1.5 3HaKOMCTBO C Jlexims, NuauBunya Cpaua u
MYJBETUMETPOM. BbIJaya JbHAs 3aIuTa
DNEeKTPOHHBIC KOMIIOHCHTHI. 3aJaHUs MPaKTHYECK 3 6 9 WHIIMBHTya
Buemnnii Bz, o603HaueHne as pabota JTHHON
Ha cXeMe, MOJKII0YEHHE K paboThI
maate Arduino.
Jlexms, Ownnaity Cpaua u
1.6 Tomkmouete H6ecena, Oecena, 3aIuTa
unaukatopos u KK skpaHos paktuka Bbliada 2 4 6 By
K ruiate Arduino. HMHAMBHAYA /IPHON
JLHOTO paboThI
3a7aHus
Jlexus, NunuBunya Cnaua u
1.7 TBopueckuii KOHKYpC BBIZAYa JIbHAS 3alInuTa
IPOEKTOB I10 MPOHIEHHOMY 3aJaHMsl | IPAKTHYECK 1 5 6 VHIMBU/LYa
MaTepuany as pabora JIbHOM
paboThI
HToro (mepBblii MOAYJIb): 11 25 36

CTpyKTypa U coaepkaHue 3aHATHI

JJIS BTOPOil Bo3pacTHoii rpynnsbl 13-17 jer

IepBbiii MOayJIb «OCHOBbI KOHCTPYHPOBAHUS M NIPOrPAMMHUPOBAHU)

1.1 Bsoanoe 3ansiTHe: 3HAKOMCTBO
HMHcTpyKTaK 1O TexHMKe 0e30IacCHOCTH.

CO31aHHE MEPONPUSITHSI, CO3aHHe CCHLIKOM

oomeHune.

Teopus:

3HAKOMCTBO C

PaGora Ha mnuaargopme

oOyuvaromumucs. MHCTpykTaxk 1o

¢ 00y4yarmUMHCS, TeCTUPOBaHUE.

Zoom:

HAa MEPOIIPUATHE, MNOAKIIOYCHHUEC U

TCXHUKE

6e3omacHocTu. l3ydeHue mporpaMMbl JAUCTAHITMOHHOTO OOydYeHUs W OOIIeHUs

oOyuaronuxcs Ha mnatdpopme ZOOM.

IIpakmuka: TecTupoBaHue O0y4YalOIIMXCA HA 3HAHWE U3Yy4aeMOro MpeameTa

u dopmupoBanue map s odyuenus. Pabora ¢ mporpammoit ZOOM, cozmanue u

MOAKIIIOUCHUE K KOH(PEPEHIIUH.

Jucmanyuonnoe 3auamue.

Teopus: Jleknuss 10 TEXHHKE OE30MACHOCTH M MpaBWIaX IIOBEACHUS B

KJlaccax Ha 3aHsATusAX u npu padore c [1K. Beinaua npaktnueckux peKoMeHIaluii mo
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pabote ¢ mporpammoii Videomost.

IIpaxmuxa: IIpox0K1eHUE BUKTOPHUHBI 110 TPOMAECHHON TEME.

1.2 TMoaroroBka k padore: YcTaHOBKAa M HACTPOHKA MPOrPaMMHOIO
o0ecnieuenusi. [IpoBepka padboTocnocoOHOCTH 000PYA0BAHMS.

Teopusi: 03HAKOMIJICHHE YYAIIUXCS C HAOOPOM IPOrpPaMMHOrO OOECIIEUEHHMSI
(ITO) u mnopsnke ero ycranoBku Ha [IK. IlpoBeaeHne MHCTpyKTa)ka MO TEXHUKE
6e3omacHocTH Ipu paboTe ¢ obopynoBanueM. TpedoBanus k [1K.

Ilpakmuxa: YcranoBka IIO B ykasanHom mnopsake Ha [IK. Hactpoiika
00opy10BaHUS U ITPOBEPKA €ro paboTOCIIOCOOHOCTH.

ﬂucmaHquHHOG 3arimue.

Teopusa: Buneoypok 1O TOATOTOBKE OOOpYyIOBaHUS M  HAcCTpOMKe
nporpaMMHOro ooOecredeHust Ay padoTel B mporpamme. OHIaliH KOHCYJbTalUs
oOyuaronuxcs yepes3 rpynmy cou.cetu VK.

IIpakmuka: OOGydaromuecs: HactpauBaloT cBou [IK wu ycranasnusatot I10.
Coo011aroT 0 BBINOJHEHHOU paboTe uepe3 rpynny cou.cetu VK.

1.3 MukpokoHTpoOLIEp: Kak HAYYMTh aTy AyMaThb.
MukpokoHTposuiepbl M KoMmmbloTepbl. Ilmara Arduino. Kak ynpaBasith
Arduino. Cpena pa3pa6oTku.

Teopusa: OCHOBHBIE MOHATHS O MHMKPOKOHTPOJJIEPE M €ro Ha3HAYeHHHU.
Hcropus co3manue miat Ha tmiargopme Arduin0, ux OCHOBHBIC MPEHMYIIECTBA.
Cpena (s13bIK) MporpaMMHUpPOBaHUS TUIAT Ha miaTgopme Arduino.

IIpaxmuxa: 3HakoMcTBO ¢ wuHTepdericom mnporpammer Arduino IDE wu
WHCTPYMEHTOB IIporpaMMupoBanus miat Arduino.

Jucmanyuonnoe 3auamue.

Teopusa: BuneonpeseHtauus 3aHsaTusi, oecena. OOydaronmecs: 3HaKOMSTCS €
nporpaMMHO# cpefor paspabotku Arduino IDE, yyarcs pasnuyarh ImiaTy M
noakiodars ux K 11K.

Ipakmuxa: ITpoX0OaAT OHJIAMH BUKTOPUHY 110 NPOWUIEHHON TEME.

1.4 O030p #3pika mnporpammupoBanuss  Arduino.  BerBiieHue
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NpoOrpaMMBbl.
Teopusa: B stoM paznene ydamumcs OOBSICHSIETCS KaK MPaBUJIbLHO MHUCATh
nporpaMmy M TpOBEpATh €€ paboTy, Kakue BUJbI ONEpaTOpoOB MNPUMEHSTH MpU
COCTABJICHUH MPOTPAMMBbI B TOM WUJIM UHOM clTydae.
IIpaxmuxa: 3HakoMcTBO ¢ HHTEpPeiicom nmporpamm: Arduino IDE, Thikercad
U COCTABJICHHE CBOUX MEPBBIX MPOTPAMM.

ﬂucmaHquHHOe 3arimue.

Teopus: Owunaiin nekuusa. OOydyarolmuecs 3HAKOMSTCS C MPOrpaMMHOM
cpenoii  paspaborku Arduino IDE, wu3yd4aroT IMKIBI, OMNEpPaTOPbl, CHHTAKCHC,
KOHCTAHTBI.

IIpakxmuka: CoOuparoT cxeMy «CBETO(Op» MULIYT NpOrpamMmmy.

1.5 3HakoMcTBO ¢ MYJbTHMETPOM. OJJIEKTPOHHbIE KOMIIOHEHTBI.
BHemHuii Buj, 0003HaYeHHE HA cXeMe, MOAKIIYeHue K miare Arduino.

Teopusa: PaccMaTpuBaIOTCSI OCHOBHbIE TOHATUS 00  DJIEKTPUYECTBE,
DIIGKTPOHHBIX KOMIIOHEHTaX W MX O0O3HAUYCHHWE Ha CXeMaX. 3JHAKOMSITCS ¢
JUarHOCTUYECKUM 000pYZOBAHNEM U MPABUIIAMU €T0 UCIIOJIb30BAHUS.

IIpakxmuka: Y4atcst paboTaTh C MyJbTUMETPOM, BBISBISATH C €r0 MOMOUIBIO
HEUCTIPABHBIE DJIEKTPOHHBIE KOMIIOHEHTHI, 3alHTHIBATh OJICKTPOHHBIC TUIATHI,
coOUpaTh CXEMbI U MPOrPaMMHUPOBATh HX.

ﬂucmaﬁquHHoe 3arimue.

Teopusa: OwunnaitH nekuusg. OOydaromuecs: 3HAKOMATCS C AJIEKTPOHHBIMU
KOMITOHEHTaMH, y4aTCi UX pa3iudaTh U MPUMEHATH M0 HazHaueHuto. [locpeacTBom
MPE3CHTAIlMA  3HAKOMATCS C HM3MCPUTCIBHBIMA MPOOOpaMHu W MPOBOJUTH
JMArHOCTUKY AJICKTPOHHBIX KOMIIOHEHTOB.

IIpakmuka: B nporpamme TinkerCAD cobupatoT cxemy o MpeaioKeHHOMY
1a0JIOHY U TIPOBEPSIOT €€ Ha pabOTOCIIOCOOHOCTb.

1.6 Toakarouenue unaukaTopos u KK 3xpanoB k miaare Arduino.

Teopusa: llpuBomstcs oOume mnoHatus mnoakiaoueHuss KK skpaHoOB U

CErMEHTHBIX MaHesel k iare Arduino, o0J1acTi UX MPUMEHEHUSL.
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IIpakmuka: Ob6yyaromuecsa ydatcs noakiaovarsh JKK skpaHbl U cerMEHTHBIE
naHey K najgaram Arduino, micarth Ui HUX CKETY U BBISIBJIATH HEUCTIPABHOCTH.

ﬂucmaHZﬂ/IOHHOe sarAamue.

Teopus: Omnnaiin  aexuus. OOydarommecss 3HAKOMATCS C  METOAMKOU
nogkimoueHue KK 3kpaHoB K Iuiare ApJyWHO, U3Y4YarOT ONPOrpaMmy Uil BBIBOJIA
uH(OpMAIUU Ha SKpaH U YIPABJICHUIO €IO.

IIpaxmuxa: B nporpamme TinkerCAD coOuparot cxemy o npeIoKeHHOMY
mabJIoHy, MUIITYT MPOrpamMMy, CAat0T padoTy yepes coll. cetb VK.

1.7 TBopyeckuii NMpoeKT: cOOpPKA cBoeii cXeMbl W JEeMOHCTpAaLUsl ee
padoThlI.

Teopusa: O0obeHNe TpoiaeHHOro Marepuania. becena ¢ oOyuaromumucs Ha
TEMY O 1IeJIeCO00Pa3HOCTH KaKOU-I100 JopabOTKH paHee COOpaHHBIX CXEM.

IIpakmuka: Ydammuecs: BbIOMPAIOT paHEe COOpPAaHHBIE CXEMBbI AJIEKTPOHHBIX
YCTPOMCTB, BOCHPOU3BOAAT UX CAMOCTOATEIBHO JHOO CO3Jal0T CBOM COOCTBEHHBIE
MUHHU-TIPOCKTHI.

Jlucmanyuounoe 3anamue:

Teopusa: Ounaiin Oecena. O600IIeHNe TpoMIeHHOro Martepuaina. becema c
oOyJaromuMucs Ha TEeMY O IIeJIECOO0Pa3HOCTU Kakou-1ubo J0pabOTKU paHee
COOpaHHBIX CXEM.

IIpakmuka: Ydamuecs: BHIOMPAIOT paHEe COOpPAaHHBIE CXEMbI AIEKTPOHHBIX
YCTPONCTB, BOCIPOU3BOIAT MX CAMOCTOSATEIHLHO JIMOO CO3al0T CBOM COOCTBEHHBIC

MHUHH-TIPOEKTHI B Tiporpamme TinkerCAD.

Bropoii moayans « AHTEepHET Belei» — pa3paboTaH C IeJIbI0 03HAKOMIICHHUS
y4aluxcsi ¢ OCHOBaMHU MPOEKTUPOBAHUS Y KOHCTPYUPOBAHUS JIIEKTPUUECKUX CXEM U
IENeil pa3IuYHbIX yCTPOWCTB Ha 1utatdgopme Arduin0 u ympaBicHHE HMH depes
VHTEPHET.

Heabo MoayJasi — SBISETCS Pa3BUTh y OOYYAIONIUMXCS TEXHUYECKOE U

JJOTHYECKOC MBIIIJICHHUC.
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3agaum MoayJis:

Oob6vyuawwue:

- copmupoBats HaBbikH padoThI ¢ [IK 1 mporpaMMHbIM oOecrieueHneM;

- c(opmupoBaTh HaBBIKM COOPKH SJEKTPUUYECKUX LIETIEH U yIpaBiIcHHUE

MMM 4€pe3 UHTEPHET;

- C(bOpMI/IpOBaTB HAaBBIKU IIOAKIIIOUCHUA JJICKTPOHHBIX KOMIIOHCHTOB K

wiate Arduino u mporpaMMHUpPOBAaHUE 3TUX COOPOK;

- chopMUpPOBATh HABBIKU MPOEKTHOU JIEATEIIBHOCTH.

Paszsusarowue:

- Pa3BUTh TCXHUYCCKOC MBIIIJIICHUC,

- Pa3BUTb KOMMYHUKATUBHBIC HABBIKH,

- Pa3BUTh NPOCTPAHCTBEHHOE BOOOPAKEHUE.

Bocnumamenvhuie:

- BOCIINTAaTb CaMOCTOATCIIBHOCTb 1 YMCHHUC pa60TaTB B IIapC, KOMAHJC,

- BOCIIUTATb CTPEMJICHHUEC NOBCACHHUA HAYATOI'O ACJIa 10 KOHIA,

- BOCIIUTATh 1[06p0>1<eﬂaTean0e OTHOHICHHC K OKPYIKarOoIluM

YuebHo-TeMaTHueckuii muian 2 MoayJist

Ounrle JlacTanuuo O0BLeM yacosB ®opmbl
Conep:xanue yueOHOro (dhopmbI HHbIE arrecrauuu/
MaTepuaJa o0y4eHUs dhopmbI TeopHusl | MpaKTUKa | Bcero | KOHTPOJ
o0yueHust
2.1 BBogHoe 3aHsTHE: becena, Onnaiin OrtBeTHI Ha
WHCcTpyKTaX MO TEXHUKE KapTOUYKH C 3aHSATHE BOIIPOCHI
0e30MmacHOCTH. 3HAKOMCTBO U 3aJaHuEeM (6ecena) Ha KapTOUYKU
pabora ¢ matdopmoit Z0om: mathopme 1 2 3 3aTaHU I
CO3/IaHHUE MEPOTIPHSITHSI, Vodeomost
CO3JIaHHE CCBIJIKOM Ha
MEpPOTPHITHE, TTOIKIIOUCHHE
u OOllleHrEe OH-JIakH.
2.2 Mrepieiics 1 Jlexmus, HCKLII:I}I, Hanuuwue
HpoTOKONEL, CTPYKTYPa Oecena, OHUTAMH MMOATOTOBIIE
JIOKAJILHOM ¥ TJ100aJIbHOM MPAKTHKa ) HHCTPYKIIA 4 2 6 HHOTO |
HaCTPOCHHO
cetu. [logkaroueHme
OnOIMOTEK To K pabore
11O
2.3 Ilogxmrouenue u Jlexmus, Ouwnaiin 1 2 3 VYcmenHoe
Hactpoiika WI-F| ycTpoiicTs. Oecena, Oecena, MIPOX 0K JICH
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Ipe3eHTalu W€ OHJIAlH
d, BUKTOPHHBI
BUKTOPHHA po
MPONJEHHO
U Teme
Jlexims, Ownnaity Cpaua u
2.4 YcrpoiicTBo st Oecena, Oecena, 3aIuTa
HaOJIIOIeHUs 3a [IpakTrka BbIZAYa 2 4 6 WHIIMBHIya
TeMIIepaTypoi yepe3 WH]JIMBHIya JILHOM
WHTEpHET. JIBHOTO paboThI
3aJJaHUs
Jlexims, NuauBunya Cpaua u
2.5 Cucrema peructparu BbIJIa4a JbHAS 3anura
naHHbIX «HTEpHET 3aJaHUs MPaKTUYECK 1 2 3 UHIUBUAYA
METEOCTaHLU». as pabora JIBHOM
paboThI
Jlexuus, Omntaiin Cnmaua n
Oecena, Oecena, 3a1uTa
2.6 CucteMa «yMHBIH OM» Hpaxruia Bbljata 2 4 6 HHMBILYa
WHIUBUAYA JIbHOM
JIBHOTO paboThI
3aaHus
Jlexus, Nupusunya Cnmaua n
2.7 IlogkmodyeHue u BbIJIa4a JIbHas 3aluTa
yIpaBJeHHE YCTPONCTBAMH 3aaHus MIPaKTUYECK 2 4 6 UHIUBUAYA
yepe3 cepsuc Blink ast pabota JTBHOM
paboThI
Jlexust, NunuBunya Cnaua u
2.8 TBopueckuii KOHKYpPC BBIZAYa JIbHAS 3alnTa
MPOEKTOB T10 MPOHIEHHOMY 3aJaHMsl | TPAKTHYECK 0 3 3 VHIMBHU/TYa
MaTepuany ast pabota JILHOM
paboThI
HTtoro (BTOpOIi MOAYJIB): 13 23 36

CTpyKTypa U cofep:KaHue 3aHATHH

Bropoi moayib: « MHTEepHET Belnein»

JJISl BTOPOil Bo3pacTHoii rpynnsbl 13-17 jer

2.1 BBoaHoe 3ansaTHe: UHCTpYKTa)K 1Mo TexHuke Oe3onacHoctu. Padora

Ha miaardopme

Zoom:

MeponpusTHe, NOJAKJIYeHNEe U 001IeHue.

CO3/laHHe MepoNnpUATHS,

COo31aHHe CCBHLIJIKOM Ha

Teopus: VHcTpyKkTax 1O TeXHUKE Oe3omacHocTH. [leneHne Ha KOMaHIBI.

Coznanue koH(pepeHIHy s BBITIOJIHEHUs 3a1aHui Ha matdgopme ZOOM.
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Ipaxmuxa: Pabora ¢ mporpammoit ZOOM, co3ganue W TOAKIIOUCHHE K
koH(pepentuu 11 BeimosiHeHUs 3anaHust «llludpoBka — memmdpoBka mocaaHUN,
IJic OJHa KOMaHaa mudpyeT MocjaaHue, a BTopas €ro pacim@poBhIBacT.

ﬂucmaHZﬂ/IOHHOe sarAamue.

Teopus: Jlekuuss mo TeXHHKE O€30MACHOCTH W MPAaBHIIAX IOBEICHHS B
KJlaccax Ha 3aHsATusAX u npu padore c [1K. Beinaua npaktuueckux pekoMeHAaMi 1o
pabote ¢ mporpammoii Videomost.

Ipaxmuxa: 11Ipox0K1€HME BUKTOPHUHBI 10 TPOUIEHHOMN TEME.

2.2 Unrepdeiicsl 1 MPpOTOKOIbI. CTPYKTYpa JOKAJBLHOH H I100aJbHOU
ceru. lloak/ioyenune 0M0JINOTEK.

Teopusa: PaccMaTpuBalOTCSi OCHOBHBIE HUHTep(dENchl A MOAKIIOUEHUS
JIEBAIICOB JIPYT K JIPYTY U MPOTOKOJIbI Iepe/ladyn AaHHbIX MEXKy HUMU. [IpuBoasaTcs
OCHOBHBIEC TIOHSTHS Ha3HAYeHUsi OMOIMOTEK M CHOCOOBI WX HMMIOPTUPOBAHUS B
IporpamMmy.

IIpakmuxka: TlpoOyOT MOJKIIOUUTHCS K JIOKAJILHOM CETHU 4Yepe3 HOYTOYKH,
tenedonsl. [loakmoyaroT JOMOJIHUTENbHBIC OMOJIMOTEKH M UCTIONB3YIOT UX B paboTe
IIPU COCTABJIEHUU ITPOTPAMM.

ﬂucmaﬁquHHoe 3arimue.

Teopus: Ounaiin neknusi. PaccMaTtpuBarOTCsi OCHOBHBIE WHTEPGENCHI IS
MOAKJIIOUCHUS JIEBAiCOB JIPYyr K JPYry M MPOTOKOJIBI MEpelaud JaHHBIX MEXIY
HUMH. [IpUBOASITCS OCHOBHBIC TMOHSITHS Ha3HAYEHUS OWOJMOTEK W CIOCOOBI UX
UMIIOPTUPOBAHHUS B IPOTPAMMY.

Llpaxmuxa: TToAKII0YAIOT JOMOJHUTENIbHBIC OMOIMOTEKHN U UCIIOIB3YIOT UX B
pabote nipu coctarienun nporpamm B [10 Arduino IDE.

2.3 Mloakaouenne u Hacrpoiika WI-FI yerpoiicts.

Teopus: Yudarcs nojkitouats cBou ycrpoiicta k WI-FI cetu, HactpauBath u
nporpammupoBats WI-FI momymnu.

IIpaxmuxa. TlpoBomar noxakmouenue WI-FI moxgyneit x rmaram Arduino.

VYuarcs npuemaM noucka HeucnpaBHocten npu noakiarouenun WI-FI moaynei uepes

41



CEpUMHBII MOHUTOP MOPTA.

ﬂucmaHquHHOe 3arimue.

Teopus: Ounaitn nexkuusi, 6ecena. OOydaromuecs: ydarcsi MOJKJII04YaTh CBOU
yctpoiictBa k WI-FI cetn, HactpauBath u nporpammupoBats WI-FI moxymu.

IIpaxmuxa. Oby4aromuecs IpOXoIsiT OHJIAH BUKTOPUHY.

2.4 YcTpoiicTBO /151 HA0I10/IeHHsI 32 TeMIIePaTypoii yepe3 HHTEPHET.

Teopus: Yuarca coOupaTh CXEMy YCTPOMCTBA JJICKTPOHHOTO TEPMOMETDA,
YIPABJISATH pe3yabTaTaMU MPUHATHIX TTOKA3AHHM.

IIpakmuka. CoOuparoT cXxeMy YyCTPONCTBA, ydarcsi CHUMAaTh MOKa3aHUS C
JaTYMKaA TEMIIEPATYPhl U 00pabdaThIBaTh MX B MPUBBIYHOM JIJIS1 HAC BUJIC.

ﬂucmaHMI/lOHHOQ 3arAamue.

Teopusa: Owunaiin Oecepa. OOydwarommMmcsl MpenjaraeTcsi HU3y4uThb CXEMY
YCTPOMCTBA 3JEKTPOHHOIO TEPMOMETpPAa W YIPABIEHUE PE3yJIbTaTaMH IPUHATHIX
ITOKa3aHUMU.

llpakmuxa. CoOuparoT CXeMy YCTpPOMCTBa, ydyaTCs CHUMATh IMOKa3aHUS C
JaTYNKaA TEMIIepaTyphl 1 00padaThIBaTh WX B IPUBBIYHOM ISl HAC BUJIE B IPOTPAMMeE
TinkerCAD. IlpegocTaBasioT JOCTYII K IPOEKTY.

2.5 Cucrema perucrpanuu 1aHHbIX « MHTEpHET MeTEOCTAHIIUA.

Teopusa: Yuarcsi coOMpaTh CXE€My YCTpPOIICTBA METEOCTAaHLUH, YIPAaBIATH
pe3yNbTaTaMy NPUHSTHIX MOKa3aHUM.

IIpakmuka: CoOMpaOT CXeMy YCTPOWCTBA, y4yaTcsi CHUMATh IOKa3aHUS C
JTATYMKOB TEMIIEpaTyphl M OCBEIIEHHOCTH, 3amuchiBaTh uX Ha SD kapty u
UMIIOPTUPOBATH UX B TaOyMIBl EXel.

Jucmanyuonnoe 3auamue.

Teopusa: Owmunaiin Oecema. OOydvarommMcs MpeaIaraeTcss HU3YYUTh CXEMY
YCTPOMCTBA METEOCAHIIMU YIPABIICHUE PE3YIbTATAMH MPUHSTHIX MOKA3aHUM.

IIpakmuka. CobupaioT cxemy yCTpOMCTBa, CHUMAIOT MOKa3aHUs C JAaTYUKOB
TEMIepaTypbl M OCBelleHHOCTH. PaboTy BeImonHsAOT B mporpamme TinkerCAD.

[IpenocTaBisIOT TOCTYII K MMPOEKTY.
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2.6 Cucrema «yMHBIH 10M».

Teopusi: OOBSCHSETCA CXE€Ma IOCTPOCHHUS CHUCTEMBI «YMHBIA JIOM» C
MCIIOJIb30BAaHUEM JIUCTAHIIMOHHOTO YIPABJICHHS MOCPEICTBOM OECIPOBOJIHOMN CBSI3U
C YCTPOWCTBOM.

IIpakmuka: CoOupaloT cXeMmy YyCTpPOMCTBa, ydaTcs YHOPaBISATh CHUCTEMOM
yepe3 Web- untepderica cBoero Opaysepa.

ﬂucmaHquHHOe 3arimue.

Teopus: Ounaiin nexuus. OOydyaromuMcs Npeaaraercs U3y4uThb CXEMy
IOCTPOEHUSI CHCTEMBl «YMHBIH JIOM» C HCHOJb30BAaHUEM JAUCTAHLIMOHHOIO
yIpaBJ€HUs MOCPEICTBOM OECIIPOBOIHOM CBSI3U C YCTPOMCTBOM.

IIpakmuxka. CoOuparoT cxeMmMy YCTpONCTBa, y4yaTcsl YNpaBisAThb CUCTEMOM
yepe3 Web- wuHTepdeiica cBoero Opaysepa. [IpemocraBisitoT pe3ylbTaThl CBOECH
paboThl uepes col. cetb VK.

2.7 lloakJiroueHue M ynpapJeHHe ycTpoiicTBamMu yepe3 cepsuc Blink.

Teopus: Tpu momormm cepuca Blink paccmatpuBaetcst cxema u ynpasieHue
RGB cBetonuona.

Ipaxmuxa: CoOUparOT CXeMy YCTPOWCTBA, TMOCPEICTBOM OECIIPOBOIHON
cBsi3u depe3 ceppuc Blynk cocrasnsiror mporpammer yaanennoro ympasieHus RGB
CBETOJUO/IA.

ﬂucmaﬁquHHoe 3arimue.

Teopus: OunnaitH nekuus. OOydarImMMCs TpeajaraeTcsl U3y4uTh HPHUHLIMI
cepsuca Blynk, paccmarpuBaercs cxema u ynpasienne RGB ceeroanona.

Ilpakmuxa. CobuparoT cXemMy YCTpOHCTBa, MOCPEIACTBOM OECIPOBOIHOM
cBsi3u depe3 cepsuc Blynk cocrasistiror mporpammsel yaaaeHHoro ympasieHus RGB
cBeToauosa. [IpenoctaBisior pe3yabTaThl cBoel paboThl yepes coil. ceTh VK.

2.8 TBopueckHnii KOHKYPC MPOEKTOB 110 MPOHACHHOMY MaTepHuaJy.

Teopus: O0obeHNe poiieHHOro MaTepuana. becena ¢ oOyuaromumucs Ha
TEeMY O 11eJ1€CO00Pa3HOCTH KaKoW-In00 JOpabOTKH paHee COOPAaHHBIX CXEM.

IIpakmuka: Y4yaumuecs: BHIOMPAIOT paHee COOpaHHbBIE CXEMbI AJIEKTPOHHBIX
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YCTpOﬁCTB, BOCIIPOU3BOJAT HUX CaAMOCTOATCIIBHO b 1% (e10) CO31ar0T CBOU COOCTBCHHEIC
MHWHU-TIPOCKTHI.

ﬂucmaHZﬂ/IOHHOe sarAamue.

Teopusa: OwunnmaitH Jneknua. becega ¢ oOydaromumucs Ha TeMy O
1eJIeCO00Pa3HOCTH KaKON-T00 TOpabOTKU paHee COOpaHHBIX CXEM.

Ipakmuxa. Ydaiyecss BBIOMPAIOT paHee COOpaHHBIE CXEMbI AJICKTPOHHBIX
YCTPONCTB, BOCIPOU3ZBOIIT UX CAMOCTOATEIHLHO JIMOO CO3/Ial0T CBOW COOCTBEHHBIC

MUHU-TIPOEKTHI. [IpenocTaBisioT pe3yapTaThl CBOEH padoThI uepes coll. ceTh VK.

Tperuii moaysib «OCHOBBI NPOEKTHOM JAeATEJbHOCTH» - pa3padOTaH s
oOyueHuss  ydaumxcd  yriayOJeHHOro  M3y4eHUs  KOHCTPYMpPOBaHUS U
IpOrpaMMHpOBaHus IUIAT Ha Ttwiatgopme Arduino. DTOT MOIYNIb MO3BOJHUTH
oOy4Jaronmcsi coopatb COOCTBEHHBIE MPOEKThl U MPUMEHUTh HA MPAKTUKE paHee
NOJIyYEHHBIEC 3HAHUS, TIOJYYUTh OIBIT paOOThI HA CTAHKAaX.

Heabo moayiast ABISIETCS MO3HAKOMUTH  YYallUXcsl €  IPOEKTHOU
nesitenbHOCThiO0. [lKkonpHUKaM mpencTouT u3yuuth 3D MoaenupoBaHHE U OCBOUTH
W3FOTOBJICHHE J€Talel MO CBOMM 4YepTekaM Ha CTaHKaX C IPOrpaMMHBIM
YIPABJICHUEM.

3agaum MoayJis:

Ob6vyuarwwue:

- chopmupoBaTh ymeHue padoratb Ha IIK wu nepudepuiinom
000pyI0BaHUY;

- chopmupoBaTh HaBBIKK padboThl ¢ 3D MoaensImMu;

chopMHPOBATH HABBIKH IUCTAHIIMOHHOTO OOYUYCHUS;

chopMHpoBaTh yMEHUE pabOTaTh B KOMaH/IE;

chopMUPOBATh HABBIKKM PabOTHI HA TEXHOJOTMYHOM oOopyaoBanuu: 3D
pUHTEPE, Ja3epHOM CTaHKe, ppe3epHom cranke ¢ UITY.

Pazsusarwue:

- PA3BUTHC MMPOCTPAHCTBCHHOI'O MBIIIJICHU A
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- Pa3BUTHC KOMMYHHUKATUBHBIX HABBIKOB,

- pa3sBUTHE YMEHUU
NEATEIbHOCTH.
Bocnumamenvnuie:

IPAMOTHO

MIPE3EHTOBATh

- BOCIMTaHME MHTEPECA K TEXHUYECKOMY TBOPUYECTBY;

pe3ynbTaThl

CBOEH

- BOCIINTATb CaMOCTOATCIIBHOCTb 1 YMCHHUC pa60TaTB B I1Iapc, KOMAHC,

- BOCIIUTATb CTPECMJICHHUC NOBCACHHUA HAYATOI'O ACJIa 10 KOHIA,

- BOCIIUTATh I[06pO)K€J'IaTCJ'IBHO€ OTHOHICHHC K OKPYKarOIINM.

Y4yeOHo-TemaTuyeckuil iian 3 MoayJis

OuHnkle JIncraHmuo O0BLeM yacosB DopMbl
Conep:xanue yueOHOro $hopmbi HHbIE arrecrauuu/
MaTepuaja 00yJeHust dhopmbI Teopusi | MpaKTUKa | Bcero | KOHTPOJA
00y4eHust
3.1 BBoaHoe 3ansTue: becena, Oumntaiia OTBeTHI HA
WHCTpyKTaX MO TEXHUKE KapTOUYKH C 3aHATHE BOIIPOCHI
6e3o0macHOCTH 3HAKOMCTBO U 3aganuem | (Oecena) Ha KapTOUYKU
pabora ¢ atdopmoit Z0om: mathopme 1 2 3 3aIaHU I
CO3/1aHHE MEPOTPHSITHS, \Vodeomost
CO3/IaHHUE CCHUIKOM Ha
MEPOMPUITHE, TOIKIIOUCHHE
1 00IIIeHNE
Jlexmus, Jlexmus, Co3nmanue
3.2 Nzyuenue uaTEpdEiica u Oecena, OHJIAMH TOTOBOTO
pabora B mporpamme 3D IPAKTHKA | WHCTPYKIHS 2 4 6 IPOIyKTa
kommac. O630p u paboTa B (3D
nporpamme Tinkercad. JIeTaJIN)
3.3 Uzyuyenue untepdeiica u Jlexmus, Ownnaitn Hannumne
paboTa B mporpammax: Oecena, Oecena, TOTOBBIX
RDWorks. (TTIO nns Mpe3eHTalu (baiinoB s
W3TOTOBJICHHUS JIeTael Ha A, nevyaTu u
Ja3epHOM 000pY/IOBaHUH), BHKTOPHHA 3 6 9 pe3ku
CURA (ITO anst paboTsl Ha JeTane.
3D npunTtepe), ArtCam (ITO Nzrotosnen
i paboThI HA Ppe3epHOM ue Jeranei
cranke ¢ YIIVY). Ha CTaHKaXx
Jlexmus, Oumnaiin Cnaua n
Oecena, Oecena, 3aIUTa
3.4 TIpoekT «MoOUITHHBIN [IpakTuka BBIJaYa 2 4 6 WHIUBUYa
poGoT». WHIUBUAYA JBHOM
JIBHOTO paboThl,
3a0aHus 1100 CXEMBI

45




U 4epTexen
IIPOEKTa

3.5 TBopueckuii MPOEKT:
cOopKa cBOei CXeMbI U

JIeMOHCTpanus ee paboThI.

Jlexius,
BbIJaYa
3aJlaHUs

NuauBunya
JbHAs
MPaKTUYECK
as pabora

12

Cnaua u
3alInTa
WHIUBUIYA
JIbHOM
paboTsl,
100 CXEMBI

U 4epTexen
IIPOEKTa

HTtoro (Tperunii MoayJib): 12 24 36

CTpykTypa u cofepkaHue 3aHATHI
JJIA BTOPOi Bo3pacTHo# rpynnsl 13-17 jer
Tperniit Mmoxgyb: «OCHOBBI MPOEKTHOI 1eATEILHOCTH

3.1 Bsoanoe 3ansTHe: MWHCTPyKTaKk 1O TexHHMKe 0€30MaCHOCTH
3HakoMcTBO U padora ¢ miaardopmoii Z0OM: co3aaHue MePONIPUATHS, CO3AaHHE
CCHIJIKOM HA MepoNpusiTHE, OAK/IIYeHNe U 001eHue.

Teopusa: VIHCTpyKTaX TO TEXHUKE Oe30MacHOCTH. JleleHne Ha KOMAaH/IbI.
Coznanve koH(epeHIUH TS BRIMTOTHEHUS 3a1annii Ha iatgopme ZOOM.

IIpakmuka: Pabora c¢ mporpammoit ZOOM, co3nanue U TMOJKIIOYEHUE K
KOH(epeHUuu.

Jlucmanyuounoe 3anamue:

Teopusa: Jlekuusi 1Mo TEXHHMKE OE€30MaCHOCTHM W TNpaBUiaX IOBEIEHHUS B
KJIaccax Ha 3aHATUsIX U 1pu padote ¢ [1K. Beigaua npakTHdeckux peKoMeHIaiui mo
pabote ¢ mporpammoii Videomost.

Ipakmuxa: ITpoX0oX1eHUEe BUKTOPUHBI [10 IIPONUIEHHON TEME.

3.2 U3yuenue untepdeiica nu padora B nporpamme 3D kommnac. O630p u
padora B nporpamme Tinkercad.

Teopus: VYdamuecs 3HAKOMATCS C TNporpaMMHbBIM obecnieuennem 3D
MozaenupoBanuss — Kommac 3D u BUPTyanpbHOrO MpOTOTUIAPOBAHMS AJIEKTPOHHBIX

cxeM - ThinkerCad. U3yuaroT uaTepdeiic mporpaMmbl U pab0dre HHCTPYMEHTHI.
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IIpakmuxka: Pucytor 3D netanu ajig CBOUX MPOEKTOB, YYaTCs COXPAHSITh UX B
pa3iIuuHBIX (QopMmaTax, CO3JAI0T BUPTYaJTbHBIE CXEMbI 3JCKTPOHHBIX YCTPOMCTB U
MPOBEPSIOT UX PAOOTOCIIOCOOHOCTb.

ﬂucmaHZﬂ/IOHHOQ sarAamue.

Teopua: Owunaitn nexkuusa. BunmeowmHcTpykmuss mo pabote B mporpamme
Kowmmac 3D, TinkerCAD.

lIpakmuxa.: OOy4daromuecs: ycranapiuBatoT Ha cBou [IK T10 Kommac 3D,

BbhruepunBatoT 3D neranu. Caatot paboTsl Ha poBepky yepes coil. Cets VK.

3.3 U3yuenue untepdeiica u padora B nporpammax: RDWorks. (I1IO nas
U3roTOBJIEHUSI JeTajieil Ha JazepHoM obopynoBanun), CURA (I1O puas pa6oTsl
Ha 3D npunTepe), ArtCam (I1O aas padoTsl Ha (ppe3epHoM cTanke ¢ UITY).

Teopus: Ydamuyecs: 3HaKOMSTCS ¢ MporpaMMHbBIM obOecnieuenuem RDWorks.
(ITO nmns wm3roTtoBimeHus AeTanei Ha gaszepHoMm obOopymoBanun), CURA (ITO mmsa
pabots! Ha 3D npuntepe), ArtCam (I1O st pabotsl Ha dpezepHom cranke ¢ UITY).

IIpakmuka: VI3y4yaroT narepdenic mporpamMmm, y4arcsi UMIOPTUPOBATH (Dailiibl
U noaroraBnuBath cBou 3D monenu st neyatu Ha 3D mpuHTEpe U Ja3epHOU pe3ke
M ppe3epoBanuio. M3roraBinuBaroT cBOU AeTaid Ha 000PYI0BAaHUU.

ﬂucmaﬁquHHoe 3arimue.

Teopus: OwunaitH nekuusa. BuaeouHcTpykius mo paboTre B Mporpamme
RDWorks, CURA

llpaxmuxa: OOyuaromuecs ycraHaBinupatoT Ha cBou [IK TIO RDWorks,
CURA, noarorasnmuBatot co3nanubsie B Kommnac 3D daiiner neraneit nis paboThl Ha
3D npunTepe u nazepHoM ctanke. CrnaroT paboTel Ha npoBepky uepes coul. Cerp VK.

3.4 Ilpoekt «MoOWIBLHBII POOGOT».

Teopus: Yuammmcs Tpenjaraercs coopartb CBOEro mnepBoro pobora Ha
wiatpopme Arduino, cmocoOHOro mepenBUTaTbCs IO 3apaHee 3aJ0KEHHOTO
nporpamme.

lpaxmuxa: Ydamuecs coOuparoT podoTa, U3roTaBIMBAIOT ISl HETO YePTEKU

JeTajneu, mporpaMMupyroT podoTa.
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ﬂucmaHZﬂ/IOHHOe sarAamue.

Teopusa: Onnaiin nekuus. Pa300p OCHOBHBIX MoOJeNed MpPOrpaMMHUPYEMBIX
poOOTOB,  HCMOJB3YEMBIX  JATYUKOB W HCIHOJHUTEIBHBIX  MEXaHHU3MOB.
[IpenocraBieHre THMUYHOTO KOJIaka MPOrpaMMHUPYEMOTro podoTa.

llpakmuxa: OOy4aromuecsi cOOUpaAIOT CXeMy MOOWIBHOTO pPo0OTa WIH
YCTPOMCTBA, MHUIIYT MPOrpaMMHBIA KOJA ero ympasieHus. IIpemocraBisitor
pe3yabTaThl CBOEH paboThI uepes coll. cetb VK.

3.5 TBopuecknii npoekT: cOOpKa cBOeil cxeMbl W JEMOHCTPALHA ee
padoThI.

Teopusa: O6001IeHNE NTpOAeHHOTO MaTepuana. becena ¢ oOydaronuMucs Ha
TeMy pa3paboTKu KaKoro-irudo CBOEro MpOeKTa.

IIpaxmuka: Ydamuecs: BBIOUpAIOT CBOM MPOEKT pa3pabaThIBalOT €ro CXeMmy,
COOMPAIOT, TPOTPAMMHUPYIOT U IEMOHCTPUPYIOT €ro padoTy.

ﬂucmaHMI/lOHHOQ 3arAamue.

Teopusa: Omnnaitn Oecena. IlogBoasiTcs UTOrM PabOTHl TPETHETO MOMYJIS.
Cpenu oOyyarommxcsi TPOBOJUTCS MO3TOBOM INTYpM Ha TEMY BBITIOJTHEHUS
WHJIMBUIYaJIbHOTO 3aaHHUs.

Ilpakmuxa: OOyuaromuecs BBINOTHSAIOT  HWHAWBUIYyAJIbHOE  3aJIaHUE,
3allMIIAI0T CBOM TPOEKTHl OHJaWH. [IpemocTaBisioT pe3yibTaThl CBOeW pPabOTHI

yepes coll. cetb VK.
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MeTtoauueckoe odecneyeHne NporpaMmmbl

dopMa ¥ MeToABl 00yUeHHUS BHIOMPAIOTCS B 3aBUCUMOCTH OT YPOBHS 3HAHHM
yuamuxcs. C  1enplo MOOYXKIEHUS Y4YallUXCs K CaMOCTOSITEIbHOMY IOHMCKY
uHOpMAIMM W OCO3HAHHOTO BBIOOpAa TMPOEKTa MPU PEUICHUU [OCTABICHHOU
TEXHUYECKON 3aJaud, MPEIOCTABISAIOTCS BUICOMATEPHATBI U CXEMbl aHAJTOTHYHBIX
YCTPOMCTB.

[Ipu npoBegeHUN 3aHATUN, OOyYaIOMIUMCSI TIPEAOCTABISAETCA AUIAKTUUECKUMA
MaTepHa: CXEMbl U YEPTEKHU PA3IMIHBIX YCTPONCTB, METOINYCCKAEC MaTEPHANBI H
JIOCTYTI K UHTEPHET pecypcam.

OOyuyeHne Ha JaHHOM Kypce TIPOBOJUTCA C HAPACTAIIUM YPOBHEM
CJIOKHOCTH, YTO TO3BOJISIET TOCIJIC MPOBEICHHS TECTUPOBAHUS HA TIEPBOM 3aHSATUU
OTIPEJICUTHCS C MOJTyJIeM 00yUYeHHUs JaHHOUM MPOTpaMMBl.

MamepuanvHo-mexnuueckoe obecneueHue npoepamm: CETEBOE

Jlnst  ycHemHoro ycBOEHHUSI Marepuaia JaHHOW IMPOTrpaMMbl, peau3yroTcs
CJIEIYIOLIME METO/IbI:

- O UCMOYHUKY NOTYYEHHBIX 3HAHUIL

Jlexuuu, 6ecena ¢ 0Oy4arOMIMMUCS, HATJISITHBIC U TIPAKTUYECKUE TTOCOOMS.

- no cnocody opeanu3zayuu NO3HACAMENbHOU 0eAMenbHOCMU.

— pasBuBatomiee oOydeHue (MpOOJEMHBIM  TOAXOMA, TMPOEKTHAas U
UCCIICIOBATEIIbCKAS ICATEIIBHOCTD);

— mupdepeHurpoBaHHoe  00yueHHE  (MHOTOYPOBHEBBIE  YPOBHEBBIE
IPYNIOBBIC U WHIWBUYabHBIC 3aJaHuUs);

— UTPOBBIC METOBI (KOHKYPCHI, COCTS3aHUS, TECTUPOBAHHUE).

Cpencrsa o0y4enus:

— TUIAKTUYECKUE MaTepUaIIbl;

— METOAMYECKHUE pa3paboTKH;

— CETEBBIE PECYPCHI;

— y4eOHO-TeMaTUYECKUH TUIaH.
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MaTepuajbHO — TEXHHYECKOE o0ecnedeHne 00pa3oBaTejiLHOr0 Mpoiecca.

Ne | HammeHoBaHHe U cpeACTBA MaTepUAJIbHO-TexHUYeckoro | KosuvecTBo
n/m oGecrneyeHus
1. Buoanoreuynsblit poHg

1 | «OcHOBBI TPOrPaAMMHUPOBAHKS MUKPOKOHTPOJIEPOBY 1
YuebHuK /1t 00pa3oBaTEIbHOTO HA00pa «AMITEpKaY,

Mocksa 2013

2 | Metonuueckue nocodust « MHTepHET Bemieii» 5

3 | Meroamueckue mocobus «KoHCTIEKT Xakepay 5

4  |Mosk C. - [Iporpammupyem Arduino. ITpodeccronanphas 1
pabota co ckeruamu 2017

5 |[lerun B. - Arduino u Raspberry Pi B mpoekrax Internet of 1
Things 2016

2. Texun4yeckue cpeacrsa 00y4yeHust
1 | IIpoekrtop 1
2 | HoyrOyx 7
4. O0opynoBaHue Kjacca
1 | Habop «Amnepka Z» 5
2 | Habop «MHTepHeT Bemen» 5
5. [IporpammHoe odecnieueHue J1Jisi JUCTAHIIMOHHOTO 00y4YeHusI

1 | Trello -o6naunas mporpamma Juist yipaBieHUs TPOCKTAMHU.

2 |Snap4Arduino - wMoauduKalMs ~ BH3YaJbHOTO  sI3bIKA
IpPOrpaMMHUpPOBaHMsT  Snap, KOTOPBIM MO3BOJSET JIETKO
B3aMMOJICUCTBOBATh MPAKTUYECKU CO BCEMU BEPCHIMU
MakeTHBIX TuiaT Arduino. C#.

3 |TinkerCAD - Cumyunsatop saekTponHbix cxem Arduino u 3D
MOJICITUPOBAHMS.

4 |Cpeocmea suoeo-koHghepenycesasu:

Sunekc. Tenemoct - https://telemost.yandex.ru/
Buneossonku Mail.ru - https://calls.mail.ru/
Webinar Meetings - https://webinar.ru/
Buneomocr - https://www.videomost.com/
S5 |Coyuanvuvle cemu u MmecceHOdcepvl, 6 MmM.Y. Nymem

COI’ZpOG’OJfC()eHZ/l}Z memamudyecKux 00061/148017’16 6 CoOYUailbHblX
cemAix.:
https://vk.com/;
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https://ok.ru/;
Viber;
Telegram Messenger.

Cepsucwl, nosgonaowue HnpoBOOUMb  OUCMAHYUOHHDIU
KOHMPOAb 3HAHUL 00YYaowuxca 6 usposou @opme 8
Gdopmame KeU3a UIU BUKMOPUHDL!

https://myquiz.ru;

https://quizizz.com,

https://kahoot.com,

https://www.skillterra.com;

https://learningapps.org.

o1



https://kahoot.com/

Cnmcok UCnoJib3yeMoii TUTepaTyphbl
1. «OcHOBBI NpPOrpaMMHUPOBAHUS MHUKPOKOHTPOJUIEPOB» YUEOHUK I
oOpazoBaTeapHOro Habopa «Ammepka», Mocksa 2013;
2. Mounk C. - Ilporpammupyem Arduino. Ilpodeccuonansnas pabora co
cketyamu 2017;
3. Ilerun B. - Arduino u Raspberry Pi B nmpoekrax Internet of Things 2016;

4. «PykoBoacTBo mis HaunHatomux» ['epoept [lunar, 2005 r.

HNuTepHer pecypcesl

|

. http://snap4arduino.rocks/

N

. https://amperka.ru/

w

. https://www.tinkercad.com/
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