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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, K9z0a Xouemcs éce bpocums 1 OmKA3AmMbCs OM MEUTbL.

B maxue MOMEHMbL 6CIOMHUME, KAK, MHO20 8bl NOAYHUME, eCAU TNOUdeme OdAbie U KAK MHOZ0
nomepsieme, ecau coadumecs. 1lena ycnexa, KgK npasur0, MeHbvile, Hem UeHa Heyoaui».
Myxamed Aru
Mup, B KOTOPOM MBI KHBEM IIOCTOSSHHO MEHSETCS, SBOJIOIHOHUPYET,
npUcrocabIuBaeTCs MO/ HOBBIE yCIIOBUS KU3HU. 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
IUTAHETE€ BHOCHUT CBOM BKJaJ B U3MEHEHHUE 3TOT0 MHpPa XOTHUM Mbl 3TOI'O WM 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€HWHU, TBOPUECKHE JIOAM pa3 M HaBCETJa MEHSJIU MHp, 00pa3
KU3HMW BCETO YEJOBEUECTBA BCETO JIMIIh OJHUM CBOUM OTKpPBITHEM, H300pETECHHE,
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 YBJICUYEHHBIM CBOMM JIEJIOM.
CnenaTh mepBbIi IIAr BCErjJa OYE€Hb CIOKHO, TPYIHO M cTpamHo. [lo0opoTh
YYBCTBO HEYBEPEHHOCTH U MPOOYIUTh B c€O€ TBOPUECKUE CIIOCOOHOCTU 3TO OJHA W3

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

Y UHTEPECHON 00JIaCTH HAYyKH KaK pOOOTOTEXHHMKA U MPOrpaMMHUPOBAHUE.



2. NOSACHUTEJIBHAS 3AIIUCKA

Cpena oOuTaHHsl COBPEMEHHOTO YeNIOBEKa HACHIIIEHa pPa3HOOOpa3HBIMU
AJIEKTPOHHBIMU YCTPOMCTBaAMU, KOTOpble OYIyT W B JaJIbHEWILIEM pa3BUBATHCA, U
COBEpILIEHCTBOBAThCS. Jlpyrass CTOpoHa 3TOro SBJIEHUS — YHOPOIIEHUE CaMOro
mpolecca CO3/IaHus dJIEKTPOHHOTO yCTpolcTBa. B yacTHOCTH, Takyl0 BO3MOXKHOCTb
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 MOJIEIMPOBAHHE, B CHCIMATU3UPOBAHHBIX TporpamMmMax, 3D
MOJIENIN JIeTaie HeOOXOANUMBIX JJI1 COOPKH CBOMX COOCTBEHHBIX IIPOEKTOB;

—  meuatb 3D moneneii na 3D-tipuHTEpE;

—  pes3Ky AeTalieil U3 JINCTOBOTO MaTeprasia Ha Ja3epHOM CTaHKeE;

—  UW3rOoTOBIICHHWE 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 YIPABIISIEMBIX 3JIEKTPOHHBIX YCTPOUCTB U
MOJIYYUTh HEOOXOJIWMBIC 3HAHWS W HABBIKM JUIs JajdbHEWIEeH camopeanu3aiuil B
0o0JacCTH  WHXEHEpUH, H300peTaTeNbCTBA, HWH(MOPMAIIMOHHBIX TEXHOJOTUH U
nporpaMMupoBaHus. J[aHHBIN Kypc, MO3BOJUT OOYYaIOUIUMCS OCBOMTH HE MEHEe
BOXHYIO AucuuiuiiHy kak 3D monenupoBanue. B mporiecce oOydeHus, ydamuecs

OCBOSIT MporpaMMbl U pabOTy Ha 00OPYIOBAHHH, KOTOPOE CIHOCOOHO HM3rOTOBUTH



JeTanb u3 co3gaHHoi umu 3D Moxenu.

HoBu3Ha nporpammbi

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

KonctpyupoBare ¥ mnporpaMMupoBaTh IMPOCTHIE YCTPOMCTBA YIPABJICHHS
HOBOTOJHEH TUPJSHION WU HECIOXKHBIE SJICKTPOHHBIC UTPYIIKH PEOEHOK MOXKET
y>Ke Ha TIepBBIX marax 3HakomMcTBa ¢ Arduino.

[Ipyu >TOM HEOOXOAMMO OTMETUTh, YTO OCHAIIEHHE Kypca HE Tpedyer
OonpIMX (DMHAHCOBBIX BIIOXKEHHMM, a MPOrpaMMHOE OOECIEeYeHHUE OTHOCHUTCS K
KJ1accy cBOOOJHO pacnpoCTpaHsieMOMy MPOrPaMMHOMY OO€ECIIEYEHUIO.

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

HetunuyHoil 0cOOEHHOCTHIO TAaHHOW MPOTPaMMbl ABJISIETCS UTpoBas ¢opma
oOydeHMs, TJEe YYalluMcsl Mpeajiaraetcsi MpONUTH Urpy Mo (opme MomaroBon
CTpaTeTuu M JJId TepexoAa K CIEAYIOEMY YPOBHIO WIPbl UM HEOOXOAUMO
BBITIOJIHUTh BBbIIaHHBIE WM 3ananus. JlanHas Qopma oOyueHus mpu3BaHa
MOTHUBUPOBATh JIETeH K CHUCTEeMATHUYE€CKOMY OOYYEHHIO W TOJJEp’KKE HHTepeca K
camMoil mporpaMme B T€YEHUHU BCero nepuoga oOydeHus. UTo He MeHee BaXKHO, JJIs
BOBJICUCHHS yUalTUXCs B CaM MPOIlecC 0O0yUeHHUsI TI0 MPOTpaMMe Ha MepBOHAYAIIBHOM
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  0OydeHus
npenycMaTpuBaeT JUCTAHIIMOHHOE OOyYeHHMs] TIpU HAIWYUU  TEXHUYECKOU
BO3MOXKHOCTH Yy oOOydJaromuxcs. [IpomommKuTeTbHOCT, y4eOHOTO 3aHITHS TPH
JTMCTAHIIMOHHOM OOyudeHHH cocTapiisieT 30 MUHYT ¢ o0s3aTeabHbIM TiepepbiBoM 10
MHUHYT.

[Mporpamma «Co3manue ympaBisieMbIX yCTpoucTB Ha miatdopme Arduinoy

COCTaBJICHA B COOTBCTCTBHMHU C HOPMATHUBHO-IIPABOBLIMH JOKYMCHTAMMU:!



1. ®denepanbHbIi 3akoH "O6 00pazoBanuu B Poccuiickoit deaeparuu’ ot
29.12.12r. np. Ne273-D3;

2. ®enepanbhbiil 3akoH 0T 05.04.2021 Ne 85-®3 "O BHECeHUU U3MEHEHUM
B denepanbubiii 3akoH "O06 obpazoBanuu B Poccuiickoit deneparuu” ot 29.12.12r.
np. Ne273-P3;

3. Konuenuust  pa3BuUTUS ~ JIOMOJHUTEIBHOTO  OOpa3oBaHUsS  JIeTed
(yrBepxaeHa pacnopsbkeHueM llpasurensctBa Poccuiickoit ®denepanuu ot 31 mapra
2022 roma Ne 678-p);

4, Crparerus pa3sutusi Boctiutanus B Poccuiickoii denepanu Ha epuoa
no 2025 roma (yrBepkiaeHa pacnopsbkeHueMm [IpaButensctBa Poccuiickoit
®enepanuu oT 29.05.2015 Ne 996-p);

5. [Tpuka3z MunuctepctBa npocsemieHust PO ot 3 centsaops 2019r. No467
«O0 yrBepxaeHun lleneBoll Mojenu  pa3BUTHA  PETMOHANBHBIX  CHUCTEM
JOTIOJTHUTEIHLHOTO 00pa30BaHus JACTeil»;

6. [Ipukaz MunuctepctBa oOpa3zoBanus u Hayku Poccuiickoit denepanuu ot
23.08.2017 Ne 816 «OO6 ytBepxkaenuu llopsiaka mpuUMEHEHUS OpTraHU3AIUSIMU,
OCYHIIECTBIISIONMMUA 00pPa30BaTEIbHYIO JIEATEIbHOCTh, JJEKTPOHHOTO OOYYEHHS,
JIMCTAHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJOTHUN MPU peasii3alii 00pa30BaTeIbHBIX
IporpaMmy;

7. Ilman meponpustuid no peammsanmu B 2021 - 2025 romax Crparerun
pasButusi BocnuTanus B Poccuiickoit ®depepaumu Ha nepuoa no 2025 roxa
(yrBepxknen pacnopsikenueMm IIpaButensctBa Poccuiickoii  ®Denepanuu Ot
12.11.2020 No 2945-p);

8. CanlluHa 2.4.3648-20 «CaHUTapHO-3MUAEMHOJOTUYECKUX TpeOOBaHUN K
OpraHu3alysIM BOCIUTAHUS U OOy4YeHHUs, OTAbIXa W O3JIOPOBIEHUS JeTed u
MOJIOJIe)KW» (TIOCTaHOBJIEHUE ['JTaBHOTO rOCyAapCTBEHHOIO CaHUTapHOro Bpadya PD
ot 28.09.2020r. Ne 28);

9. Tlocranomnenue ['MaBHOTO roCymapCTBEHHOIO caHUTapHOro Bpaua PD or

27.10.2020 No 32 «O6 yrBepxknaenun CanlluH 3.1/2.4.3598-20 "CanutapHo-



AMUAEMHUOJIOTUYECKHE TpeOOBaHUS K YCTPOMCTBY, COJEPKAHUIO M OpraHu3aluu
paboThl 00Opa30oBaTeIbHBIX OpPraHU3AMK © JAPYruX OOBEKTOB  COIMATBLHOM
UHOPACTPYKTYpHl JIs JIeTed M MOJIOACKHU B YCIOBHSIX PAaCIpOCTpaHEHHS HOBOMU
kopoHaBupycHoil undexuuu (COVID-19)" (c usmenenusimu Ha 24 maprta 2021
rojaa);

10. Metonuyeckue pPEKOMEHJAIMKU MO MPOEKTHUPOBAHUIO JIOMOJHUTEIBHBIX
oO0IIepa3BUBAIOIINX MTPOrpaMM (BKIIOYas pasHoypoBHeBbie) ([Ipunokenue k mucbmy
MunobOpHayku Poccun ot 18.11.2015 Ne(09-3242);

11. Mertoauueckue peKOMEHJAMM MO  pa3pabOTKe  JOMOJHUTEIbHBIX
o01eo0pa3oBaTeNbHbIX O0LIEPA3BUBAIOIIMX TPOrPAMM K MPOXOKICHHUIO MPOLIEAYPbI
AKCIEpTU3bl (HOOPOBOJIBHOM cepTU(UKAMM) ISl TOCIEAYIOUIEr0 BKIIIOUEHUS B
peecTp oOpa3oBaTeNbHBIX MPOTpaMM, BKIIOUYEHHbIX B cuctemy IIDOJIO ot
11.12.2020r.;

12. Meroanueckue pekoMeHnannn MuHnpocsemenus Poccun o peanusanuu
JOTIOJTHUTENBHBIX 00I1€00pa30BaTENbHBIX MPOrPAMM C MPUMEHEHUEM 3JIEKTPOHHOTO
0o0yYeHHUs W IUCTAHIIMOHHBIX 00pa3oBaTelbHBIX TeXxHOoJOorui oT 31.01.2022r. NoJII'-
245/06;

13. Meroauyeckue pekoMeHaanuu s cyobektoB Poccuiickoit denepanuu mo
BOIIPOCAM peaM3allii OCHOBHBIX M JIOMOJHHUTEIBHBIX 00I11e00pa30BaTeIbHbBIX
nporpamm B ceteBoil popme ot 28.06.2019r.;

14. Meronuueckre peKOMEHIauMd 1o  (OPMHUPOBAHUIO MEXaHU3MOB
OOHOBJIEHUSI COJIEpP’KaHUs, METOJAOB U TEXHOJOTMH OOy4yeHUs B CHCTEME
JOTIOJTHUTENBHOTO 00pa30BaHUsl JETEe, B TOM YHCJIE BKIIOYEHHE KOMIIOHEHTOB,
00eCIeunBarOIINX dbopmupoBaHue byHKIIMOHATHHOU rPaMOTHOCTH u
KOMIIETEHTHOCTEH, CBSI3aHHBIX c AMOIMOHAJIBHBIM, bu3ngecKuM,
WHTEJUIEKTYaJIbHBIM, TyXOBHBIM pPAa3BUTHEM YEJIOBEKA, 3HAUMMBIX JJI BXOXKICHUS
Poccutiickoit @enepanuu B 9UCIIO JAECTH BEAYIIMX CTPaH MHUpaA MO Ka4eCTBY OOIIEro
oOpa3zoBaHus, Uil  peaJM3aludyd  [PUOPUTETHBIX  HAMpABJICHUM  HAy4YHO-

TEXHOJIOTHYECKOTO U KYJIBTYpPHOTO pa3BuTusa ctpansl ot 02.10.2023r.;



15. TlocranoBnenue IlpaBurensctBa Camapckoit ob6mactu «O Crpareruu
COIMAJIbHO-IKOHOMHYECcKoro pa3Butusi Camapckoir obnactu Ha mepuox ao 2030
rojga» ot 12 nrong 2017r. Ned41;

16. Konuenuus TyXOBHO-HPABCTBEHHOTO PAa3BUTHUS U BOCIUTAHUS JUYHOCTU
rpaxnanuHa Poccnn.

HenecooOpa3HoCcTh U3yUeHNsI JAHHOTO Kypca onpeaessieTcs:

—  BOCTpeOOBAaHHOCTHIO CHEIMAIMCTOB B 00JacTH MPOrpaMMHUPYEMOit
MUKPOIJIEKTPOHUKN B COBPEMEHHOM MUPE;

—  BO3MOXHOCTBIO pa3BUBaThb W IPUMEHHUTh HA MPAKTHKE 3HAHUA,
MOJTyYEHHbIC Ha YpOKaxX MaTeMaTUKHU, (GU3UKHU, UHOOPMATUKHY;

—  BO3MOXHOCTBIO MPEJOCTaBUTh YYEHUKY OO0pa3oBaTEIbHYIO Cpemy,
Pa3BUBAIOIIYIO €r0 TBOPYECKUE CIIOCOOHOCTH UM aMOUIuH, (POPMHUPYIOUIYI0 UHTEPEC
K OOydYeHHIO, MOJJACPKUBAIOIIYI0 CaMOCTOSTEIbHOCTh B TIOMCKE U MPUHSATUU
pelIeHUN;

—  BO3MOXHOCTBIO  TO3HAKOMHUTh  OOy4YalIIUXCS C  MEpeJOBbIMU
TEXHUYECKUMU HOBUHKAMH M 000PYIOBAHUEM MOSBUBITUMUCS B TIOCJIEIHEE BPEMHI.

HanpasJjieHHOCTDH JAOIOJTHUTEIbHOM 0011e00pa3oBaTeIbLHOI
NMPOrpaMMBbl:

[Iporpamma uMeeT TEXHUUECKYIO HAIPABICHHOCTb.

ey 1 3a1a4u NporpamMmbl

eas nporpammbl: chOpMUPOBATH U Pa3BUTh Y 00ydaronuxcsi HaBblku 3D
MOJICIMPOBAHUS W HABBIKM TMPOTPAaMMHPOBAHUS Ha 0a3e BBIYUCIUTEIHLHOU
mwiatdopmel Arduino, mocpeacTBoM paboThl Ha TEXHOJIOIHYHOM oOopyraoBanuu (3D
npuHTEpE, Jasepe, ppesepHom cranke ¢ UITY).

3aauu nporpamMmsbi:

Ob6yuarwwue:

- chopmupoBaTh HABBIKM OCHOBBI IIPOCKTHOM MW HCCISI0BATEIbCKOM
JIeSITeIIbHOCTH;

- O6y‘{I/ITL OCHOBaM pa6OTBI Ha BBICOKOTCXHOJOTHYHOM 060py,Z[OBaHI/II/I;



- chopMupOBaTh HABBIKM IPOrPAMMHUPOBAHUS.

- copMHUpOBaTH MPAKTHUYECKHE M TEOPETUUYECKHWE 3HAHMA B O0OJIACTH
YCTpOMCTBA U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX AIEKTPOHHBIX TUIATHOPM OBICTPOTO
MPOTOTUIIUPOBAHUS;

- Hay4uTh (GOPMYIUPOBATH U AHAIU3UPOBATH ANTOPUTMBI pabOTHI YCTPOHCTB.

Paszsusarowue:

—  ¢dopmupoBanre y OOydYaromuxcsi yMeHUs paboTaTh B KOMaHIE H
MyOJIMYHO JEMOHCTPUPOBATH CBOM MPOCKTHI;

—  pa3BHUBaTh HAaBBIKM CaMOCTOSITEJILHOTO MOMCKa HH(OpMaIuu, yMEHUE e
aHaJM3UPOBATh U OTOUPATH JIJIsl PEIICHUS TOCTABJIICHHBIX YUEOHBIX 3a/1a4;

—  YMEHHE apryMEHTHUPOBAHHO OTCTAWBATh CBOIO TOUKY 3PEHUS.

—  pa3BUTHE y o0y4Jaromnmx YyBCTBA OTBETCTBEHHOCTH u
CaMOCTOSITEJIbHOCTHU, TATH K CAMOCOBEPIIICHCTBOBAHUIO.

Bocnumamenvnuie:

—  (opmupoBaHue HAYYHOTO MUPOBO33PEHUS;

—  BOCIHUTATh COIMAIBHYI0 3HAYMMOCTH OOYYalomierocsi U IMOBBICUThH €ro
CaMOOIIEHKY;

—  BOCHHUTaTh TOJEPAHTHOE OTHOIIECHUE K OKPY>KAIOIIUM;

—  BOCIIUTATh TPYJ0JII0OOUE U JOBEJACHHE HAYATOTO Jieia IO KOHIIA.

JIns TOBBIIIEHUS PE3YJIbTAaTUBHOCTH OOy4YeHUs u Ooisiee 3(P(HEKTUBHOTO
JOCTHXKEHMSI 1LIeJId W pealu3aliy 3aJady JaHHOM MporpaMMbl LEJIECO00pa3HO
YBEIMYUTh OOBEM BOCHUTATEILHOW PpadoThl. CreayeT OTMETHTh, YTO Medb
BOCIIUTAHMA B cdepe JTOMOJHUTEIBHOrO 00pa3oBaHMsl J€Tel — LEHHOCTHO-
CMBICIIOBOE pa3BUTHE PEOCHKA.

Co cTopoHbI TIefarora Heo0XoIMMa peaau3alus KOMIJIEKCa METOJI0B U (popm
WHJUBUAYAJIbHOW pPabOThl C BOCHUTAHHUKOM, OPHUEHTHUPOBAHHBIX Ha WJACATHHOE
MPEACTABIICHUE O HPABCTBEHHOM  OOJMKE COBPEMEHHOTO  4YEJIOBEKa, Ha
dhopMupoBaHUE rPaKTaHCKOW UICHTUYHOCTH U MATPUOTUUECKUX YYBCTB.

cDOpMBI N BHABI IMPOBOJHMMBIX BOCIIMTATCIbHBIX MCpOHpI/IHTI/IfI, a TaK XK€



METObI BOCITUTATEIBbHOM IesITeIbHOCTH, OIpEeIeNISIOTCS He1arorom
JIOTIOJTHUTEIBHOTO 00pa30BaHUsl B 3aBUCUMOCTH OT OCOOEHHOCTEH pearn3yeMoil UM
OCHOBHOM JONOJHUTEIBHOI 00111e00pa3oBaTenbHOI 00IIepa3BUBAIOICH TPOrpaMMbl
B COOTBETCTBHHM C BO3PACTHBIMU M TICUXO(U3UOIOTUYECKUMU OCOOCHHOCTSIMU
O0yJaroITIXCsl.

Ha 3anartusx mno mnporpamme «Co3maHue yNpaBisSeMbIX YCTPOWCTB Ha
wiatrpopme Arduino» memaror HCMONb3YeT CIEAYIOIME BOCHHUTATEJIbHbIE
NPAKTHKH:

* N BOCIUTaHHWS AaKKypaTHOCTH Tpu paboTe ¢ KOHCTPYKTOPOM,
HOYTOyKamH, CTAHKaMH, TIPUHTEPOM KEHC-TEXHOJIOTHH,

* 171 BOCHUTAHUS YCUIYUBOCTH JICTIOBBIC UTPBL;

* s BOCHUTAHUS YBAXKEHHS K UY)KOMY MHEHHUIO JENOBBIE HWIPBI;
CEO’)KETHO-POJICBBIC UTPHI;

* 1715 BOCHUTAHUS MaTPHOTU3MA KBECT-UTPHI.

[Ipu BBIOOPE W pPa3pabOTKE BOCHHUTATEILHBIX MEPONPUATHI TJIABHBIM
KPUTEpPHEM ISl TIeJlarora JOTOJIHUTEIBHOTO 00pa3oBaHus, SIBISETCS COOTBETCTBHE
TEMAaTHKE W HAMpPaBIEHHOCTH IPOBOJAUMOTO MEPONPUATHS LEIsIM W 3aJadam
BOCIIUTATEIILHOW  pa0OThI, OTPAKEHHBIM B  COACPKAHWUU  JIOTIOJTHUTEIILHOU
o01reo0pazoBaTenbHON 00IIepa3BUBAIOIICH MPOTrpaMMBbl, OCHOBHBIM HAaIPaBICHUSIM
W TPHUHIUIAM BOCIUTATEIBHOW pabOThl, Yy4YeT HANpaBICHHOCTH OCHOBHOMU
JIOTIOJTHUTEIBHON 00111e00pa3oBaTeIbHON MPOTPaMMBI, 1O KOTOPOH OpraHW30BaHBI
3aHATUS 00YYaOIIUXCS IeTeH, UX MCUXO(PU3NOIOTHYECKUX 0COOEHHOCTEH

Bo3spacr neteii u cpoku peanu3anuu NPOrpaMMbl

[Tporpamma «Co3maHue ympaBisieMbIX yCTpoWcTB Ha miatdopme Arduinoy
SBIISIETCS. MOJAYJIBbHOM W HaleneHa Ha oOydwarommxcs oT 10 mo 17 mer. Cpok
peau3ay MporpaMMbl OJIMH TOJ, KOTOpas BKJIOYAET B ceOs: 3 aKaJeMUYECKUX
gaca B Hezgemo. llporpamma pa3dura Ha 1Ba OCHOBHBIX BO3PACTHBIX OJIOKa: Ha
yuamuxcs ot 10 go 12 ner u ot 13 go 17 ner.

JlanHass mporpamMma MpeAyCMaTpUBaeT Takke Ha0op B TPyHmbl s
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JUCTAaHIIMOHHOTO CMEIIAHHOTO OOYYEHHUs], IPU YCIOBUU TEXHUUYECKOW BO3ZMOXKHOCTH
y 00Oy4Yarommxcs.

B nHacrosimee Bpemsi oucmanyuonnoe o0yyenue TIaHUPYETCsl TPOBOJUTH B
pexuMe BEOMHApOB U VYAAJCGHHOTO OO0y4YeHUE C TMPEJOCTABICHUEM Y4eOHOTo
MaTepHuaia yepe3 CeuualIn3upoBaHHOE MPOrpaMMHOE 0OeCIIEYEHHE.

DopMbl OPraHU3ANUOHHON AeATEIbHOCTH:

—  TpYNMOBBIEC 3aHSITUS;

—  WHAUBUYyaJTbHBIC 3aHSTUS;

~  3aHATHA B Mapax.

DopMBbI 00yYCHUHA:

—  JIEKI[MU U MIPAKTUYECKUE 3aHATHUS;

—  TNPOEKTHAas AeATEIbHOCTD;

—  POJIEBBIE UTPHI;

—  Oucmanyuonnasa (00yyeHue 4yepe3 UHTEPHET).

Cpok peajau3anuu NporpamMMmbI:

[Iporpamma paccuurtana Ha 1 roxa (108 yacoB) 0OyueHusl.

Pesxkum 3aHsATHIL:

—  PEXHM 3aHATHIA — 2 THA B HeJento (epBblil AeHb — 2 yaca, BTOPO J€Hb
— 1 gac);

—  TPOAOJDKUTEIBHOCTH 3aHITUU - 3 Yaca B HEJEIIO;

— MPOAOJKUTEIBHOCTh OJTHOTO 3aHATHS - 45 MUH,;

—  HaIOJIHAEMOCTb IPYIIIBI — 0 15 yenoBexk.
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O:xupaembie pe3yabTaThl 0CBOCHHS IIPOrPaMMBbI
Oxupaemble pe3y/abTaThl A/ NepBoil Bo3pacTHo# rpynnsl (10-12 Jier):

Jluunocmmubwie pezyiomamol:

—  TMIOHMMaHWE BAXXHOCTH M TPUHATHS aKTUBHOTO Y4YacTHE B IMPOEKTHOM
JIeSITCIHOCTH;

—  YMEHHME KPUTHUYECKU MBICIUTh U OOBEKTHUBHO OIICHUBATH PE3YJIbTAThI
CBOEH JeITEIILHOCTH,

—  YMEHHE apryMEHTHPOBATh CBOIO TOUKY 3PCHUS;

—  TIOBBIIICHHE CAMOOIICHKH U YyBCTBAa YBEPEHHOCTH B CBOUX JCHCTBUSIX.

Memanpeomemuuie pe3yivmanl (bopmupoBanue CJICTYIOIITUX

YHHUBEpCAIbHBIX yueOHbIX nevictuii (Y'Y ])):

lloznasamenvnvie YVJII-

—  yMeroT paboTaTh ¢ IPOrpaMMHBIM 00€CIIEUEHUEM;

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

—  pa3jIM4arOT MAKETHbIE U MPUHIMUIINAIBHBIE CXEMbl YCTPOWCTB;

—  HAMEIOT HABBIKU NPOTPAMMUPOBAHNS;

—  MOTYT HaliTH HEOOXOUMYIO MH(POPMALIUIO U3 OTKPBITHIX UCTOYHUKOB.

Pecyismuenvie YYJI.

—  OIpenessioT U GOPMYIUPYIOT 1IeJb AeSITEIbHOCTH Ha 3aHSATUH;

—  W3JararoT MBICIHU B JIOTHYECKOH MOCJIEI0BaTEIbHOCTH;

—  CaMOCTOSITETIbHO OTOMPAIOT U HCHOJIB3YIOT HEOOXOAUMBIA A pabOThI
KOHTEHT.

Kommynuxamueuvie YV/I:

—  yMeloT paboTaTh B KOMaH/IE;
—  YMEIOT I'PaMOTHO MPE3EHTOBATh CBOU MPOEKT;
—  YMEIOT CJIyIIaTh coOeceTHIKA U BBICTPANBATh C HUM JIHAJIOT.

IIpeaMeTHbIE pe3yabTaThI:
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Oobyuarowuecs 3narom:

- OCHOBHBIE TTPUHIIUIIBI TPOTPAMMHUPOBAHUS U TIOCTPOCHUS AJITOPUTMOB;

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

— nmporpaMmmMHoe ooecniedeHus At padbotel ¢ 3D oO6bekTamu;

Ooyuarwouwuecsa ymerom:

—  COCTaBIIAITb AJNTOPUTMBI  pabOTHI MOPOrpaMMbl ISl yIpaBJICHUS
ycrpoiicTBamu Ha iatdopme Arduino;

—  paboTtarhb B KOMaH€, CIYyIIaTh U CIBIIIATE COOECETHUKA,

— co3gaBaTh 3D 00BEKTHI;

—  Ha3Ha4YeHHe W NpUHIHI paboThl 0b6opyaoBanus (3D mpuntep, Pppesep ¢
UITY, na3epHblii CTAHOK U MPOYEE);

—  YWATaTh CXEMBbI DJJIGKTPOHHBIX YCTPOWCTB W  Ha3HAYEHUE UX

KOMIIOHCHTOB.

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

Jluunocmmuoie pe3yibmantvl’

—  TIOHMMaHWUE€ BAXXHOCTH M TPUHSITUA AKTUBHOIO Y4YacTHE B MPOEKTHOM
JIeSITEIbHOCTH;

—  yYMEHHME KPUTUYECKH MBICIUTh U OOBEKTHUBHO OIICHUBATH PE3YJIHTAThI
CBOEH JIEATEIILHOCTH;

—  YMEHHE apryMEHTHPOBATh CBOIO TOUKY 3PCHUS;

—  TOTOBHOCTH K CAMOPA3BUTHIO U CAaMOOOPa30BAHUIO

Memanpeomemnuie pe3yibnamol (bopmupoBanue CJICTYFOIIHAX

YHHUBEpCaAbHBIX yueOHbIX neiictBuil (Y'Y I)):

lloznasamenvuvie YVJI.

—  yMeroT paboTaThk C MPOrpPaMMHBIM 00€CTICUCHUEM;

- OIpCACIIAIOT, pa3in4daroT, MOI'YyT Ha3BaTb ACTalIn 141 I1J1aThI
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PaaNO3JIEKTPOHHOTO KOHCTPYKTOPA;

—  pa3IMyYaroT MAaKETHbIE U MPUHIUIHAIBHBIE CXEMbl YCTPOUCTB;

—  MOTYyT HaxoJuTh HEOOXOIUMYIO WH(MOpPMALMIO Yepe3 pa3iuyHbIe
MCTOYHUKHU UHPOPMALINH;

—  HWMEIOT HaBBIKU MPOTPAMMUPOBAHUS.

Pecyismuenvie YY1

—  ompenensior U GOpMyIUPYIOT LIEb ACATEIbHOCTU HA 3aHITHH;

—  W3J1araroT MbBICIU B JIOTHYECKOHN MOCJIEe10BaTEIbHOCTH;

—  CaMOCTOSITEIbHO OTOMPAIOT M MCIOJIB3YIOT HEOOXOAUMBIN 1Jisl paOOThI
KOHTEHT;

—  IUIAHUPYIOT CBOU JIEUCTBUS, NMPOTHOZUPYIOT PE3yibTaThl U OepyT Ha
ce0s1 OTBETCTBEHHOCT.

Kommyvuuxamuenwvie YVJI:

—  yMeroT paboTaTh B KOMaH/IE;

—  YMEIOT TPaMOTHO MPE3EHTOBATh CBOU MPOEKT;

—  YMEIOT CiIymliaTh coO0eceTHUKa U BBICTpauBaTh C HUM JHAJIOT;

—  yMerT paboTaTh MUCTAHIIMOHHO M TOCTPOUTH JIOTHYECKUU JUAJOr 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 st 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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Ooyuarwuwuecsa ymerom:

- COCTABJISITH ~ QITOPUTMBI  pabOTBl  MPOTPaMMBI  JIJIST  YIIPaBICHUS
ycrporicTBamMu Ha riatrgopme Arduino u yrnpasisTe UMH Yepe3 HHTCPHET;

—  paboTtarhb B KOMaHE, CAYyIIaTh U CIbIIIATH COOECETHUKA,

— co3gaBaTh 3D 0OBEKTHI;

— UCIIOJIb30BaTh W ynpaBisaTh TexHuueckumu cpeactBa (11K, HoytOyk,
tenedon, 3D mpuntep, ¢pesep ¢ UITY, masepHplil CTAaHOK W TMpoyee) B MPOSKTHOM
NEATEIbHOCTH;

—  YWTaTh CXEMBbI AJIEKTPOHHBIX YCTPONUCTB U HA3HAUYCHHUE UX KOMIIOHEHTOB.

Jannast mporpamma mnpeaycMarpuBaeT (opmupoBaHue (PyHKIHOHAIBHOM
rpaMoOTHOCTH oOy4daromuxcs. [Ipexne Bcero, 3TO BbIpaXaeTrcss B Pa3BUTHU
KPUTHYECKOTO MBIIIICHUS.

CocraBnsromuye KpeaTuBHOTO MBIIIUICHUS:

1. JTro603HaTENHHOCTH (AKTUBHBIN MHTEPEC K 3aJaHUIO);

2. Coznanue ujaeit (BooOpaxeHue);

3. Pa3BuTue TpENIOKEHHBIX HUJEW: YMEHUE IMEepecTpauBaThb CBOIO
NESATEILHOCTh C MOSBIICHUEM HOBOM MH(GOPMAIIHH.

CpencrBa popmupoBanust QyHKIIMOHAJIBbHON IPAMOTHOCTH:

- TpUMEHEHUE TEXHOJOTUH TPOJYKTUBHOTO YUTEHUS M MPOOJIIEMHOTO
oOyueHus;

- IPUMEHEHHUE TEXHOJOTUM DPA3BUTHUS KPUTUUECKOTO MBIIIJICHUS, UCTIOIb3Ys
npueMbl «O3ByunBaHue Mbicnei», «llepeckasy», «Kop3una wunei», «BepHble u
HEBEPHbBIC YTBEPKIACHUs», «JIOBU OmMOKY» U T.J. HA Pa3HBIX CTAAUSIX 3aHITHUS;

- HCHOJIb30BaHHE MNPUEMOB HHCUCHUPOBAHHS M YCTHOTO CIIOBECHOTO
pUCOBaHMUS.

Pe3yabTart oBinagennss yHKUMOHAJIBbHOH TPAMOTHOCTBIO:

OO6yuatomuecs:
. TOTOBBI YCIICIITHO B3aUMOJICHCTBOBATh C U3MEHSIOIIUMCS OKPYKaIOIIUM
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
uHpopMary;

. 00J1a1af0T CIOCOOHOCTHIO CTPOUTH COITMATBHBIC OTHOIIIECHUS;

. 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
BOCIIPOU3BOJIUThH UX HA MAKETHOM IJIaTe;

—  TOHMMAaTh Ha3HAYEHUE DJIEMEHTOB, UX (DYHKIIHIO;

—  TOHMMAaTh TMpaBUJia COCIUHEHMS JeTaliel B €AUHYI0 SJIEKTPUYECKYIO
ETb;

—  TOHMMaTh OrpaHWYEHUsS W TpaBWIa TEXHUKU OE30MaCHOCTU
GyHKIIMOHUPOBAHUS TIETTH;

—  TIOHAMAaTh HAMMCAaHHBIM MPOTPAMMHBIA KOJ YIPABJIEHUS YCTPOWCTBOM,
BHOCUTh HE3HAUUTEIbHbIE M3MEHEHMS, HE 3aTparvBaroIIfe CTPYKTYpPY MPOrpamMMbl
(3HaYeHHS KOHCTAHT);

—  3aIUCBIBaTh OTJIAXCHHBIA MporpaMMHBIA Koj Ha Mmiaty Arduino,

HaOJII0AAaTh U AaHAJIM3UPOBATH PE3YNILTAT PAOOTHI;
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—  HCHOJIb30BaTb MOHHUTOP IMOCJEAOBATEIBHOIO TNOpTAa ISl OTJIAAKU
IporpaMMbl, HAOIONCHUS 3a TOKa3aTeSIMU JATYMKOB W W3MCHCHHEM 3HAYCHUIMA
MEPEMEHHBIX.

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

Ha o6a3e Arduino c¢ wucnonp30BaHMEM MaKETHOM IutaTel M Habopa
AJEKTPOHHBIX 3JIEMEHTOB HAYYUTh YUALAXCS:

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

—  TOHMMAaTh Ha3HAYEHUE BJIEMEHTOB, UX (DYHKIIHIO;

—  TIOHMMAaTh IIpaBWIa COCIWHEHHUs JEeTaled B E€AUHYIO BJIEKTPUUYECKYIO
LCTIb;

—  TOHMMaTh OrpaHWUYEHUs MW 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 OTJIQXKUBATh MPOTPAMMHBIM  KOJ, HCHOJb3Ys, B
YaCTHOCTH, TAaKHE€ CpEACTBa KaK MOHHMTOPUHI ITOKAa3aHUM [AaTYUKOB, 3HAYEHUU
MEPEMEHHBIX U T. II.;

—  3aIUCBIBaTh OTJIAXCHHBIA TporpaMMHBIA Koj Ha Mmiaty Arduino,
HAOMIOMATh W aHAIM3UPOBATH PE3yNbTaT PAaOOThI, CAMOCTOSTEIHLHO HAXOIWThH
OIMOKHU U UCTIPABJISITH UX.

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

—  TOpEearnojaraeT JAOCTHKEHHE pPe3yJIbTaTOB BTOPOrO0 YPOBHS M, KpOME
TOrO, YMEHHE YYalllUXCS CaMOCTOSITEIbHO MPOCKTUPOBATh, KOHCTPYHPOBATH H

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

OcHoBHOM (opmoli 00y4deHHs SIBISETCS MpakTH4ecKas padoTa, KoTopas
BBITIOJIHAETCST ManbiMu (2 dYenoBeka) rpynmamu. Jlinsg 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 U NO/IBEAeHUS UTOTOB:

JlmarnHocTuka ypoBHS YCBOCHHUS MaTepuasa OCyIIECTBISICTCS

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

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

— 1O pe3yidbTaTaM KOHKYPCHBIX paboT (B TeueHHe H3Y4YeHHs Kypca
IPOBOJAUTCS HECKOJIBKO TBOPUYECKUX KOHKYPCOB);

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

YyamuMmcsi BbIAaeTCs JOMAIlHEE 3aJaHUE B BHUJAC IOWCKA U H3yYCHUS
uH(dOpMaIuu 10 BHIOPAHHOW TEME.

Kontpons ocymiectisiercs B ¢opmMe TECTOB, TBOPUYECKUX MPOEKTOB U HX

3aIUTHI (APTYMEHTUPOBAHHOTO 0OOCHOBAHUS BEIOPAHHOW CXEMBI UCTIOJTHEHUS ).

18



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 paccMaTpuBaIOTCS  OCHOBBI  3JIEKTPOTEXHHUKH,
oOy4aronyecs: ydyarcst paboTaTh ¢ TMarHOCTHUYECKMM 00OPYIOBaHUEM M MPaBUIBHO
IIPUMEHSTH €r0 Ha NPAKTHKE.

Heabio Mmoayas aBjasieTcs: — 00ydeHHE yJalIuXxcs OCHOBAM 3JI€KTPOTEXHUKH
Y IPUOTKPBITh YAWBUTEIBHBIA MUDP JIEKTPOHUKH, JUIsl PACKPBITUS UX MOTEHIMANA U
paclmpeHus 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 PabOTHI HA KOMIIBIOTEPE.

Paszsusarowiue:
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- Pa3BUTb BHHUMAHHC,

MHTEPEC;

Bocnumamenvhuie:

aMsTh,

- BOCIINTATb MHTCPECC K CaMOO6pa3OBaHI/IIO;

Ha6JIIOI[aTCJ'II)HOCTI>,

- BOCIIMTATh 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,

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
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
VYcraHoBKa ¥ HaCTpoOMKa Oecena, OHJIANH MOJTrOTOBJIE
MPOrPaMMHOTO O0ECTICUeHUSI. MPAaKTUKa | UHCTPYKIIHS 1 5 3 HHOTO U
IIpoBepka HaCTPOEHHO
paboTOCIOCOOHOCTH ro K pabote
000pyIOBaHUA. 110
Jlexius Onnaiin YcnemHoe
1.3 MuxkpokonTtposuiep: Kak N
Oecena, Oecena, MIPOXOXKICH
HAy4YUTh TUIATy TyMaTh. N .
Mpe3eHTAIHS OHJIAliH M€ OHJIalH
MUKpPOKOHTPOJIIEPHI U
. BUKTOpPHHA 1 2 3 BUKTOPHUHBI
komrbioTepsl. [Lnara Arduino.
. po
Kaxk ynpasisats Arduino. .
Cpena pa3paboTku TPOHICHHO
pe/a pasp ' i Teme
Jlexims, Ownnaitg VYcmemHoe
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. BHEIIHUM 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 (mepBulii MOAYIb): 11 25 36

AJIs1 mepBoii Bo3pacTHOM rpynnsl 10-12 et

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

CO31aHHE MEPONPHUSITHSI, CO3aHHe CCHLIKOM

o0IeHue.

Teopus:

CTpyKTypa U coaepkaHue 3aHATHIA

IepBbiit MOOYJIb «BBOXHBIN)

3HAKOMCTBO

00yYaIOIIUMUCS.

PaGora Ha mnuaargopme

NHCcTpykTaxk 1o

¢ 00y4yarmUMHCS, TeCTUPOBaHUE.

Zoom:

HaA MEPOINPUATHE, MNOAKIIOYCHHUEC U

TCXHUKEC

oe3omacHocTu. M3yueHue mporpaMMbl JUCTAHIIMOHHOTO OOy4YeHUs M OOIIEHUs

oOyuaromuxcs Ha mnatdpopme ZOOM.

IIpakmuka: TectupoBaHue 0O0y4arONIMXCS 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. Beigaua npakTrudecknx peKOMEHIAMMA 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 YYaIlUXCS C HAOOPOM IPOrpPaMMHOTO OOECTICUECHHS
(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
0o00opy1I0BaHUS U MIPOBEPKA €ro paboTOCIOCOOHOCTH.

,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.

lIpaxmuxa.: OOy4aromuecs: HacTpauBaoT cBou [IK u ycranasmusarot 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 MporpaMMoii 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 MPOTpaMMHUPOBaHUSl. 3HAKOMCTBO C IIEpEUYHEM OOOPYIOBAHMS 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 MIEPCOHAKEW M 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 TIOHATHS 00  DJIGKTPUYECTBE,
DJICKTPOHHBIX KOMITIOHCHTaX M HMX O0O3HAUYCHHE Ha CXeMaX. 3HAKOMSATCS C
JTUArHOCTHYECKUM 000pYI0BaHNEM U TMPABUJIAMH €T0 UCITOJIb30BAHMS.

IIpaxmuxa: Ydarcs paboTath ¢ MyJbTUMETPOM, BBISBISITH C €r0 MOMOIIBIO
HEHUCTIPABHBIC JJICKTPOHHBIC KOMITOHEHTBI, 3alMTHIBATh 3JICKTPOHHBIC ILIATHI,
COOMpATh CXEMBI ¥ IPOTPAMMHPOBATH HX.

ﬂucmaﬁquHHoe 3arimue.

Teopusa: OwunnaitH nekuusg. OOydaromuecs: 3HAKOMATCS C AJIEKTPOHHBIMU
KOMITOHEHTaMH, y4aTCsi UX pa3judarh M MPUMEHSITh N0 HazHadeHuto. [locpencTBom
MPE3CHTAIlMA  3HAKOMATCS C HM3MCPUTCIBHBIMA MPOOOpaMHu W MPOBOJUTH
JTMArHOCTUKY 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: O6001IeHNE TIpOIICHHOTO MaTepuaia. becena ¢ oOyuarommmucs 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, 00ydaroNuecs MOyYaroT 3aJaHie U MPUCTYIAIOT K
€r0 BBITIOJTHECHUIO.
IIpakmuxa: B mnporpamme TinkerCAD. Ilo 3aBepIICHHMIO BBITOJHEHUS

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

Bropoii Mmoayib «OCHOBBI IPOrPaMMHUPOBAHNS U KOHCTPYHPOBAHMS —
pa3paboTaH C MENbI0 O3HAKOMIICHUS YYalluXcsl ¢ 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 padoThl ¢ [IK 1 nporpaMMHbIM oOecrieueHneM;

- chopMuUpOBaTh HaBBIKH COOPKH AICKTPUUSCKUX IICTICH;

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

- chOopMHUPOBATH HABBIKU MPOEKTHON JESATEIbHOCTH.

Paszsusarwue:

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

Bocnumamenvhuie:

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

- BOCIIMTATb CTPEMJICHHUEC NOBCACHHUA HAYATOr0O ACIa 10 KOHIA,
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- BOCIIUTATh I[O6p0)KCJ'IaTCJII>HOG OTHOHICHHUC K OKPYIKAIOIIKUM.

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 YnpaBieHue crpaitaMmu 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 CIIPATOM depes 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 b
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
IIPOrpaMMHUpPOBAHHUE, 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 NPOrPAMMHPOBAHNMS U KOHCTPYHPOBAHUSA

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

Teopusa: VHCTpyKTaX TO TEXHUKE Oe3omacHOCTH. JleleHue Ha KOMaHJBI.
Coznanve koH(epeHInH 1S BRIMOTHEHUS 3a1annii Ha iatgopme ZOOM.

IIpakmuka: Pabora c¢ mporpammoit ZOOM, co3nanue U TMOJKIIOYEHUE K
KoH(epeHIMU s BblodHeHust 3aaaHusi «Kto ObicTtpee». IlpenonaBatens
MOKa3bIBACT BUCO, & KOMAH]IbI MBITAIOTCS OBTOPUTH CXEMY COOPKHU 3JEKTPOHHOTO
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.

Ilpaxmuxa: ITpoX0X1eHUE BUKTOPUHBI 110 MPOUIEHHON TEME.

2.2 YupasJjeHnue 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.

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

ﬂucmaﬁquHHoe 3arAamue.

Teopus. Ounaitn nekmus. PebsTa mpoXoasaT KBECT M BBITIOJHSIOT 3aJIaHHE,
rJ1e UM HEOOXOJUMO BBIMIOJHUTH PEMOHT BBIMIEAIIEIO U CTPOS OOOPYIOBaHMUS.

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, TMOCJHE 4Yero IMepexoJsiT K CIEeAyIolleMy 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
HEOO0XOIUMO MOAKIIOYUTE K tuiate Arduino.

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

ﬂucmammormoe 3ArRAMUE.

Teopusa: Ounnaiin nexuus. O0y4aromuMes MPeI0CTaBIsIeTCd 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 ¢ TOMOIIbLIO cBeTOaAN0A0B KoaumpoBka
cooomenus «IpuBer», «Kak nema?», 3anuch U NpoYTeHNHe 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.

IIpakmuka. Kaxnas napa yyammxcs coOupaeTr mu(poBaJbHYI0 MAaIIUHY U
KOJUPYET IOCIAHUE COrJAacCHO CXEMbl YCTPOMCTBAa M IEPENACT €ro IpYyrou mape
yYaIIUXCA.

Jlucmanyuounoe 3auamue.

Teopua: Omnnaitn nexkuua. OOydvarommecs 3HAKOMATCS C  TEXHOJOTHEH
mmdpoBanne u AemudppoBaHus Ha twiatgopme Arduino. BcemomuHarT 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 k miaare Arduino, mporpaMMupoBaHune, 1eMOHCTPAUs PadOThI
YCTPOMCTB.

Teopusa: VYdamumcsi TpeiaraeTcs IMPOU3BECTH PEMOHT 000pyAOBaHUS,
Pa300paBIIMCH CO CXEMOM YCTPOMCTBA, BBHIIIOJIHUB €r0 COOPKY M MPOrpaMMHUPOBAHUE.

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

ﬂucmaHuMOHHOQ 3arAamue.

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

IIpaxmuxa: Oby4aronuecs: coOupart cBou cxembl B porpamme TinkerCAD

1 3aIMIIAI0T OHJIAH CBOU PaOOTHI.

Tperuii moaysib «OCHOBBI NPOEKTHOM JAeATEJbHOCTH» - pa3padOTaH aJis
oOyueHuss  ydaumxcd  yriyOJeHHOro  M3y4eHUs  KOHCTPYMpPOBaHUS U
nporpaMMHpOBaHusl TiaT Ha Iwiargopme Arduino. DToT MOAYNbE TO3BOJUTH
oOy4Jarommmcsi coopatb COOCTBEHHBIE MPOEKThl U MPUMEHUTh HA MPAKTUKE 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
YIpPABJICHUEM.

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

obopynoBanus: 3D npuHTEpa, Ja3epHOTO CTaHKA.

Pazsusarowue:

- Pa3BUTHC MMPOCTPAHCTBCHHOI'O MBIIIJICHU S,

- Pa3BUTHC KOMMYHHUKATUBHBIX HABBIKOB,

- pa3BUTHE YMEHUU
NEATEIIBHOCTH.
Bocnumamenvnuie:

IPaMOTHO

MIPE3EHTOBATh

- BOCIIMTaHHE MHTEPECA K TEXHUYECKOMY TBOPUYECTBY;

BO3MOXXHOCTAX

pe3ynbTaThl

CBOEH

- BOCIINTAaTb CaMOCTOATCIIBHOCTb U YMCHHUC pa60TaTB B IIapC, KOMAH/JC,

- 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
MEPOTIPUSTHE, TIOIKITIOUCHHE
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 U 3 6 9
JIEMOHCTpALUS €€ paboThI padorL,
p p ’ MO0 CXEMBbI
W YepTexen
MIPOEKTa
HTtoro (Tperunii MoayJib): 13 23 36

CTpyKTypa U coaepkaHue 3aHATHIA

AJIs1 mepBoii Bo3pacTHOM rpynnbl 10-12 et

Tperuii MmoayJib: «OCHOBBI IPOEKTHOM AeITEIBLHOCTID)

3.1 BsoaHoe

3aHATHE:

MHCTPYKTa’k 1O TeXHHKe 0e30MacCHOCTH

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

CCHLJIKOW HA MepoNpusiTHE, MOJK/II4YeHNe U 001eHHe.

Teopus: VHCTpyKTaX MO TeXHUKE Oe3omacHocTH. JleneHue Ha KOMAaHJbI.

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

Ipaxmuxa: Pabdora ¢ mporpammoii ZOOM, co3ganue W TOAKIIOUCHHE K

KOH(EpPEHIIMU JUIsl  BBIMOJHECHUS

3aaHUs

«KTo ObIcTpee».

[Ipenonasareins

IMOKa3bIBACT BUJICO, 4 KOMAHAbI IIBITAKOTCA ITOBTOPUTH CXCMY C60pKI/I QJICKTPOHHOTI'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 ¢ nmporpammoii Videomost.

IIpakmuxka: 1TpoX0XA€HUE BUKTOPUHBI 10 TPOMUJICHHOU 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 MPOCThIE TPEXMEPHBIE (PUTYPHI (ZI€Tamn).

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: ycranapiuBatoT Ha cBou [IK T1O 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 oOopyaoBanuum), CURA (ITO nasn
pa6otnl 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 HMIOPTUPOBATH (PaiiIb!
1 moaroTtaBiuBath cBou 3D mopenu mis neyatu Ha 3D nmpuHTEpe M JIa3epHOU pe3Ke
Ha CTaHKe.

ﬂucmaﬁquHHoe 3arAamue.

Teopus: OwunaitH nekuusa. BuaeouHcTpykius mo paboTre B TporpaMme
RDWorks, CURA
Ilpakmuxa: OO6yuarommuecs: ycraHaBinupatoT Ha cBou [IK TIO RDWorks,
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CURA, noarorasnuBaroT co3nanabie B Kommac 3D daiinbr getaneit 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 TIEepeIBHTaThCS 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,  HCIOJIB3YyE€MBIX  JATYUKOB M  HUCIHOJHHUTEIBHBIX  MEXAaHU3MOB.
[TpenocraBiieHne TUIMMYHOTO KOJaKa IpOrpaMMUpyeMoro podoTa.

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

3.5 TBopuyeckuii MpoekT: cOOpKa cBOel CXeMbl W JEMOHCTPAIUA €€
padoThI.

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

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

ﬂucmaﬁquHHoe 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

AJIs1 BTOPOii Bo3pacTHO# rpynnsl 13-17 jiet

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 JACATCJIbHOCTH

IlepBblii Moayab «BBoaHbli» - pa3paboTaH ¢ IENbIO O3HAKOMIICHHS
oOyyarommxcsi co crneuupukoil 00OpyAOBaHUS U MPOrpaMMHOTO obecrnedyeHus. B
ATOM MOJYyJIC€ pacCMaTPUBAIOTCS OCHOBBI JICKTPOTEXHUKH, O0YyUYarOIIUECss HaydaTcs
paboTaTh C JMArHOCTUYECKUM OOOPYJIOBaHMEM M 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 MIPUOTKPBITH YAUBUTEIBHBIA MUP JJICKTPOHUKH, JUJI1 PACKPBITUSA UX IMOTECHUHAIA U

paclmmpeHus Kpyrosopa.
3aoauu mooyas:

Obyuarowue.

- chopmupoBaTh yMEHHUE pabOTaTh C JUATHOCTUYECKUM 000PYI0BAaHUEM;

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

- c(opmMupoBaTh HABBIKK AUCTAHIITMOHHOTO O0YYEHUS U OOIICHUS;

- 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 HABBIKU PabOTHI C MPOTPAMMHBIM 00€CIIEUEHUEM 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/IaHHE MEPONPUSITHS,
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 MPOMIEHHOMY 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 NPOrPAMMUPOBAHU)

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

CO31aHHE MEPONPUSITHSI, CO3aHHe CCHLIKOM

oomeHune.

Teopus:

3HAKOMCTBO C

PaGora Ha mnuaargopme

oOyvatouumucsa. MHCTpyKTax 1o

¢ 00y4yarmUMHCS, TeCTUPOBaHUE.

Zoom:

HAa MEPOIIPUATHE, MNOAKIIOYCHHUEC U

TCXHUKC

6e3omacHocTu. l3ydeHue mporpaMMbl JAUCTAHITMOHHOTO OOydYeHUs W OOIIeHUs

oOyuaronuxcs Ha mnatdpopme ZOOM.

IIpakmuka: TecTupoBaHue O0y4YalOIIMXCA HA 3HAHWE U3Yy4aeMOro MpeameTa

u dopmupoBanue map s ooyuenus. Pabora ¢ mporpammoit ZOOM, co3mpanue 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.

Ipaxmuxa: IIpox0K1eHME BUKTOPHUHBI 110 TPOUJIEHHON 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 IIK. [IpoBegeHue MHCTpyKTa)xka MO TEXHUKE
6e3omacHocTH Ipu paboTe ¢ obopynoBanuemM. TpedoBanus k [1K.

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

ﬂucmaHquHHOG 3arimue.

Teopusa: Buneoypok 1O TOJATOTOBKE OOOpYIOBaHUS M  HACTpOilKe
nporpaMMHOro ooOecrnedeHust Ay pabdoTel B mporpamme. OHiIallH KOHCYJIbTalUs
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 HAYYHTH IJIaTy AyMAaTh.
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) MporpaMMHpOBaHUS TUIAT Ha maTdopme Arduino.

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

Jucmanyuonnoe 3auamue.

Teopusa: BuneonpeseHtauus 3aHsaTusi, oecena. OOydaronmecs: 3HaKOMSTCS €
nporpaMMHO# cpenor paspabotku Arduino IDE, yyarcs pasnuyarh ImiiaTy 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 BHJIBI ONEpaTOPOB NPUMEHSTh MpU
COCTABJICHUH MPOTPAMMBbI B TOM WUJIM UHOM clTydae.
IIpaxmuxa: 3HakoMcTBO ¢ HHTEpPeiicom nmporpamm: Arduino IDE, Thikercad
U COCTABJICHHE CBOUX MEPBBIX MPOTPAMM.

ﬂucmaHquHHOe 3arimue.

Teopus: Owunaiin nekuus. OOydyaromuecs 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 BUj1, 0003HaYeHHE HA cXeMe, MOAK/IIYeHue K miate Arduino.

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

IIpakmuka: Y4atcst paboTaTh C MyJbTUMETPOM, BBISBISTH C €r0 MOMOIIBIO
HEUCTIPABHBIE DJIEKTPOHHBIE KOMIIOHEHTHI, 3alHTHIBATh OJICKTPOHHBIC TUIATHI,
coOUpaTh CXEMbI U MPOrPaMMHUPOBATh HX.

ﬂucmaﬁquHHoe 3arimue.

Teopusa: OwunnaitH nekuusg. OOydaromuecs: 3HAKOMATCS C AJIEKTPOHHBIMU
KOMITOHEHTaMH, y4aTCsi UX pa3jndarh ¥ MPUMEHITH M0 HazHadeHuto. [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 Toakiarouenue nunaukaTopos 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
naHeyy K najgaram Arduino, micarth JUIT HUX CKETY U BBISBIIATH HEUCIIPABHOCTH.

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 npeyiokKeHHOMY
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 LIeJIECO00Pa3HOCTH KaKOU-T1M00 JOPaOOTKH 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. OO60O0IIEHNE TPOMICHHOr0 MaTtepuana. becena ¢
oOyJaromuMucs Ha TEeMYy O IeJIeCOO0Pa3HOCTH Kakou-1uMbo 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 moayabs « AHTepHET 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 MoayJsi — SBISETCS pa3BUTh y OOYYAIOUIMXCS 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 IIOAKIIIOUCHHUA 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 pa60TaTI> B I1IapcC, KOMAH/IC,

- 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
H 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
HaOJII0IeH 3a [IpakTrka BbIZAYa 2 4 6 WHIIMBHIya
TeMIIepaTypoi yepe3 WHIUBUIYA JILHOM
WHTEpHET. JIBHOTO paboThI
3aJJaHUs
Jlexims, NuauBunya Cpaua u
2.5 Cucrema peructparu BbIJIa4a JbHAS 3anura
naHHbIX «HTEpHET 3aJaHUs MPaKTHYECK 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, Nuausunya 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
Hroro (BTopoii Moay.b): 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:

MeponpusTie, NOJAKJIIYEeHNEe U 001IeHue.

CO3/laHHe MepoNnpUATHS,

CO3IaHNEe CCHLIIKOW 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 BeimosHeHus 3amaHus «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 peKoMeHIaui mo
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 IPYT K JIPYTY U MPOTOKOJIBI MEPEAAUYN JAaHHBIX Mexay HUMH. [IpuBonsrcs
OCHOBHBIEC TIOHSTHS Ha3HAYeHUsi OMOIMOTEK M CHOCOOBI WX HMMIOPTUPOBAHUS B
IporpamMmy.

IIpakmuxka: TlpoOyOT MOJKIIOUUTHCS K JIOKAJILHOM CETHU 4Yepe3 HOYTOYKH,
tenedonsl. [loakmoyaroT JOMOJHUTENIbHBIC OMOIMOTEKH U UCIIOIB3YIOT 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. [IpUBOASTCS OCHOBHBIC TOHATHS Ha3HA4YCHUs OUOIMOTEK U CHOCOOBI MX
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
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CEpUMHBII MOHUTOP MOPTA.

ﬂucmaHquHHOe 3arimue.

Teopus: Ounaitn nexkuus, O0ecena. OOyuaromuecs: ydarcsi MOJIKII04YaTh 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 3JIEGKTPOHHOTO TEPMOMETPA,
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: Owmunaiin Oecena. OOywaromMMcs MpeIaraeTcsi HU3y4UTb 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 MPOEKTY.

2.5 Cucrema perucrpanuu 1aHHbIX « MHTEpHET MeTEOCTAHIIUA.

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

IIpakmuka: CoOMpPaOT CXEMy YCTpPOWCTBa, y4yaTCsi CHUMATh MOKa3aHUS C
JTATYMKOB TEMIIEpaTyphl M OCBEIICHHOCTH, 3amucbiBaTh uWx 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. CobuparoT cxemy yCTpOMCTBa, CHUMAIOT MOKa3aHUs C JaTYUKOB
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
HCIIOJIb30BAaHUEM JIUCTAHIIMOHHOTO YIpPaBJIEHUS MOCPEACTBOM OECIPOBOJAHON CBSI3H
C YCTPOWCTBOM.

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

ﬂucmaHquHHOe 3arimue.

Teopus: Ounaiin nexkuusi. OOyyarolMMcsl TpeajiaraeTcsi U3Y4UThb CXEMY
IOCTPOEHUS CHCTEMBI «YMHBIM JIOM» C HCHOJB30BaHUEM JUCTAHLIMOHHOTO
yIpaBJ€HUs MOCPEICTBOM OECIIPOBOIHOM CBSI3U C YCTPOMCTBOM.

IIpakmuxka. CoOuparoT cxeMmMy YCTpONCTBa, y4yaTcsl YNpaBisAThb CUCTEMOM
yepe3 Web- wuHTepdeiica cBoero Opaysepa. [IpemocTaBisitoT pe3ylbTaThl CBOCH
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
CBETOAMO/A.

ﬂucmaﬁquHHoe 3arimue.

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

Ipakmuxa. CoOuparoT cXeMmy YCTpPONCTBa, MOCPEICTBOM 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 MpoieHHOro MaTepuana. becena ¢ oOydaromumucs 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
MUWHU-TIPOCKTEIL.

ﬂucmaHZﬂ/IOHHOe sarAamue.

Teopua: OwunnmaiiH Jnekiua. becega ¢ oOydaromumucs Ha TeMy O
1eJIeCO00Pa3HOCTH KaKON-T00 TOpabOTKU paHee COOpaHHBIX CXEM.

Ipakmuxa. Ydaiyecss BBIOMPAIOT paHee COOpaHHBIE CXEMbI AJICKTPOHHBIX
YCTPOMCTB, BOCIIPOU3BOMSIT UX CAMOCTOSITEIBHO JIMOO CO3Jal0T CBOM COOCTBEHHBIE

MUHU-TIPOEKTHL. [IpeaocTaBidioT 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
oOy4Jaronumcsi coopatb COOCTBEHHBIE MPOEKThl U MPUMEHUTh HA MPAKTUKE paHee
NOJIyYEHHBIEC 3HAHUS, TIOJYYUTh OIBIT paOOThI HA CTAHKAaX.

Heabo moayiast ABISIETCS MO3HAKOMUTH  YYallUXcsl €  IPOEKTHOU
nesitenbHOCThIO0. [lKkonpHUKAaM mpencTouT u3yuuth 3D MoaenupoBaHHE U OCBOUTH
W3FOTOBJICHHE J€Taleil MO CBOMM 4YepTeKaM Ha CTaHKaXx C IPOrpaMMHBIM
YIPABJICHUEM.

3agaum MoayJis:

Ob6vyuarwwue:

- chopmupoBaTh ymeHue padoratb Ha IIK wu nepudepuiinom
000pyI0BaHUY;

- chopmupoBaTh HaBBIKK padboThl ¢ 3D MoaensImMu;

chOpMHUPOBATH HABBIKH TMCTAHIIMOHHOTO O0yUCHUS,

chopMupoBaTh 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

CBOEU

- BOCIINTATb CaMOCTOATCIIBHOCTb 1 YMCHHUC pa60TaTB B I1Iapc, KOMAHC,

- BOCIIUTATb CTPECMJICHHUC NOBCACHHUA HAYATOI'O ACJIa 10 KOHIA,

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

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
WHCcTpyKTax MO TEXHUKE KapTOUYKH C 3aHATHE BOIIPOCHI
6e3omacHOCTH 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 U3y4enue nnrepdelica n Oecena, OHJIAWH rOTOBOT'O
pabora B nmporpamme 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
W3TOTOBJICHUS JIeTalel Ha A, nevyaTu u
Ja3epHOM 000pPYI0BaHUN), BHKTOPHHA 3 6 9 pe3ku
CURA (ITO anst paboTsl Ha JeTane.
3D npunTtepe), ArtCam (ITO Nzrotosnen
i paboThI HA Ppe3epHOM ue jerasnei
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
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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
Tpernit moayb: «OCHOBBI MPOEKTHOM AeATEIbHOCTH»

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: VHCTpyKTaX TO TEXHUKE Oe3omacHOCTH. JleleHne Ha KOMaHJbI.
Coznanve koH(epeHIIUH 1S BRIMTOJTHEHUS 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 Tipu paboTte ¢ [1K. Bpigaua npakTHYecKuX peKoOMeHIalui 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 3HAKOMATCA C NporpaMMHbBIM obecneyenuem 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
pa3nuYHbIX (QopMarax, CO3Jal0T BUPTYAJIbHBIE CXEMbl 3JIEKTPOHHBIX YCTPOWCTB H
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,

BbruepunBatoT 3D neranu. Caarot paboTsl Ha npoBepky uepes 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: VI3yyaroT nunrepderic mporpamMmm, y4arcsi UMIOPTUPOBATh (ailiibl
U noaroraBnuBath cBou 3D monenu st neyatu Ha 3D mpuHTEpe U Ja3epHOU pe3ke
M ppe3epoBanuio. M3roraBinuBaroT cBOU AeTaid Ha 000PYI0BAaHUU.

ﬂucmaﬁquHHoe 3arimue.

Teopus: OwunaitH nexkuusa. BuaeouHcTpykius mo paboTre B NporpaMmme
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: Yuammmcsi Tpenjaraercs coOparth CBOEro MepBOro pobdora 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: Ownnaiin nekuus. Pa300op OCHOBHBIX MoOJeNel MPOrpaMMHUPYEMBIX
poOOTOB,  HCMOJB3YEMBIX  JATYUKOB W HCIHOJHUTEIBHBIX  MEXaHHU3MOB.
[IpenocraBieHre THMUYHOTO KOJIaka MPOrpaMMHUPYEMOTro podoTa.

llpakmuxa: OOy4aromuecsi cOOUpaAIOT CXeMy MOOWIBHOTO pPo0OTa WIH
YCTPOMCTBA, THUIIYT MPOrpaMMHBIA Koj ero ympasieHus. [IpemoctaBisitor
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 pa3pabOoTKu KaKoro-i1u0o CBOEro MpoeKTa.

IIpaxmuka: Y4damuecs: BBIOUpPAIOT CBOM IMPOEKT pa3pabaThIBalOT €ro CXemy,
COOMPAIOT, TPOTPAMMHUPYIOT U IEMOHCTPUPYIOT €ro padoTy.

ﬂucmaHMI/lOHHOQ 3arAamue.

Teopusa: Omnnaitn Oecena. IlogBoasiTcs UTOrM PabOTHl TPETHETO MOMYJIS.
Cpenu oOyyaromMxcsi TPOBOJMUTCS MO3TOBOM INTYpM Ha TEMY BBITTOJTHEHHUS
WHJIMBUTYAJIbHOTO 3aaHHUS.

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

yepes coll. cetb VK.
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BocnurarebHBIA MOAYJIb B PAMKAX peaju3aluu A0M0JHUTEIbHON
o0meo0pa3oBaTe/ibHON 001Iepa3BuBaouieil mporpammbl «Co31anue
ylpaBJisieMbIX YCTPOHCTB Ha miiargopme Arduino»

Pemnaromum ycioBreM YCIENIIHOTO OCYIIECTBICHUS BOCIIUTATEILHON pabOThI €
IOHBIMA  OOYYarONIMMUCS SIBIIICTCS E€JUHCTBO BOCIHTATEIBHBIX BO3JICHCTBHM,
KOMILJIEKCHOT'O BIIMSIHUSI OCHOBHBIX (DAKTOPOB COLIMAIIBHOM CUCTEMBbI BOCIUTAHUS -
CEMbH, KOJUICKTHBA JIETCKOTO OOBECOWHEHUS W TIeAarora JOMOJHHUTEILHOTO
oOpa3zoBaHus.

Benymias pons B peanu3aidy BOCIIUTAHUS IOHBIX 00YYaIOMUXCs TPUHAITICHKUT
nefarory  JOMOJIHUTENBHOTO 00pa3zoBaHus. IG(HEKTUBHOCTH BOCIHUTATEIBHOMN
paboThl ¢ 00YYaIOUMMHUCS BO MHOTOM 3aBHCHUT OT YETKOCTH €€ IUIAHUPOBAHUS, OT
YMEHHUSI CTaBUTh Ha KaXXJOM JTare IMeJIarorudeckoro mpolrecca KOHKpPETHBIC
BOCIIUTATENIbHBIE 3aJa4yu, UCMOJB3Yysl Il WX pelieHus OoraTeii apceHan Gopw,
CpeICcTB W MeToJIoB. B mporecce BocnmuTaTtenbHOM paboOThl MpeIoaraeTcs
HCIIOJIb30BaHUE Pa3HOOOpa3HbIX (OPM, KOTOPBIE MOJAPA3ACISIIOTCS Ha MaccoBbIE (C
y4acTHeM BCEX TpYyIN OO0bEAUHEHHS), TPYNMNOBBIE (C Y4YacTUEM OJHOM WIH
HECKOJBKUX TPYNN) W HMHAUBUAyaJdbHbIE (pacCUMTAHHbIE HAa  OTHAEIBHBIX
oOyyJarommxcsi).

OcHoBHbIE GaKTOPHI BOCIUTATEIHLHOI0 BO31€MCTBUSA:

-TMYHBIA TMPUMEp TeJarora B BOIMPOCAaX IUCHUILINHBI, OTHOIICHHS K TPYIY,
COOJIIOICHUS peKUMa 3aHSATUH;

-TIeIarOTUYECKOe MACTEPCTBO TEarora, €ro TBOPYECTBO, MOCTOSIHHBIN MOUCK
HOBBIX ITyTeH B paboTe;

-HaCTaBHUYECTBO u Mmedckas paboTa CTapmidx y4yaluxcs JIETCKOTO
00BbEIMHEHMS C MJIAIIINMH;

-aKTUBHOE MOPAJIbHOE CTUMYJIMPOBAHHUE.

OcHoBHBbIE (GOPMBI BOCIMTATEJIBbHOM PA00OTHI:

-CUCTEeMAaTHUYeCKOe MPHUBJICYCHUE 3aHMMAIOIIMXCA K OOIIECTBEHHON padoTe

(moMo1Is B MOJATOTOBKE, OPTAHU3AIMU U TIPOBEJICHUN MEPOTIPUATUI);
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-00Cy>K/IeHHE KOJUIEKTUBOM UTOTOB YYaCTHsl B KOHKYpPCax M OJUMITMA/AX;

-00CyX/IeHHE KOJUIEKTUBOM (DaKTOB OTKJIOHEHHS OT HOPMBI B TIOBEICHUU
y4alierocs;

-IPOBEICHUE TPAAUIIMOHHBIX MEPOIIPUSATHI;

-cOBMeCTHasi pabota ¢ OOBEAMHEHUSAMH JPYIMX HAIpaBICHHOCTEH,
0011e00pa3oBaTeNbHBIMU OPraHU3aALUSIMH.

Kaxnoe w3  mmaHHpyeMBIX  MEPONPHUATHM  OTBEYAET  KOHKPETHOM
BOCIIMTATEIbHOM 3aJadye, a BCSA BOCIUTATENIbHAs padoTa - TJaBHOM Uenu -
(OpMUPOBAHKIO BCECTOPOHHE U TAPMOHUYECKH Pa3BUTON JTMUHOCTH.

B cBsa3u ¢ BHeceHuem usMmeHeHnii B @3 «O0 oOpa3zoBaHHMN» HEOThEMIIEMOM
4acThI0 BOCIIMTATEIBHOIO IpoLecca SBISIETCS TPYAOBOE BocmuTaHue. B cucreme
BOCIIMTATEIbHBIX MEPOINPUATUN JODKHOE BHHMAaHHUE YIEISIETCS HPABCTBEHHOMY
BOCIIUTAHUIO: BKJIIOYAIOTCS Oecelbl O CHOpTe, O 3J0pOBOM o0pa3ze Ku3HH, 00
U3BECTHBIX HayyHbIX JesTesnsx Camapckod o001acTd; BCTPEYHM C UHTEPECHBIMU
JIOJIbMU; PETYJISIPHOE MOABEACHUE MTOrOB OOy4YarOMIeH NeATeNTbHOCTH YYalluXxcs;
IIPOBEICHHE TEMATHYECKHUX MTPA3JHUKOB; MEPONPHUITHS C POAUTEIISIMH.

B BocmuTarenbHOM  JEATENBHOCTH  UCHOJB3YIOTCS HMH(OPMALMOHHO -
TEJIEKOMMYHHUKAIIMOHHBIE TEXHOJIOTMHM (y4acTHE B OHJIAH - KOHKYpCaX, MPOEKTaXx,
KBECTax), C AaKTHUBHBIM Yy4YacTHEM pojauTeniel oOydwaromuxcs. BocnurtaTenbHbIN
mpolecc HAEeT B TedeHue Bcero nepuojga oOyuyeHus. I[logoOHas opranuzanus
BOCIIUTATEIBHOTO MPOLiecca BO3MOXKHA JIMILb IPH HATMYUU IPY>KHOTO, CINIOYEHHOTO
KOJUIEKTHBA ME€1aroroB, BOCMUTAHHUKOB, [J€ YCIEXU U HEYyAauu KaKJOro €ro 4ieHa
CTAHOBSITCS JIOCTOSSHUEM M OOBEKTOM BHUMAaHHUS OCTAJIbHBIX, a o0Illee JeI0 —
JUYHOU 3a00TOM KaXKII0TO.

AKTHBHas TNOJJEPKKAa CO CTOPOHBI POJIMUTENEH, METOAMCTOB, KypaTOpOB
MTO3BOJIAET Oonee MJI0JIOTBOPHO pemarb BOCITUTATEIbHBIE 3a/layu.
[{eneHanpaBieHHOE M KOHKPETHOE IUIAHUPOBAHUE BOCIHUTATEIBHBIX BO3IAECHCTBUU
MO3BOJISIET MENarory MNpeayCMOTPETh BO3MOXHOCTb MPOSIBJICHUS HEXeJlaTeIbHbIX

SIBICHUM U HAMETUTh I[GI\/'ICTBGHHBIC MCPEI UX IMIPCAO0TBPAILCHUA.
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Ilnan BocnuTATEIbHBIX MEPONIPUATHI B pAMKAX peajn3anuu

AOMOJHUTEIbHOH IPOrpaMMbl

Ne i/ Meponpusitue Iepuon
NpoBeIeHUsI
1 becena «Mudopmarmonnas 6€30MacHOCTb B CETH CeHts0pn
NHTepHeT 2024
2 «310pOBBIM OBITh - PoiHE CITY>KUTH!» CeHts0pb
2024
3 [Ipodunaktuyeckas akius OKTs10pb
«MoJiogexp MpOTUB KypeHus ! » 2024
4 Nudopmarmonnas 6ecena, mocpsaméeéHHas JHio Hosa6ps 2024
HapOJIHOTO €AMHCTBA
5 KBect «KyiiObI11eB — 3anacHasi CTOJIALIA» Hos6ps 2024
6 Nudopmanmonnsiit yac «Yuumcs ropoputb « HET» JlexaOphb
BpPEIHBIM MPUBBIYKAM ! 2024
7 Nudopmanmonnsiii yac «Octoposxno! [Nomoném!» JexaOphb
2024
8 «Jlopora >xu3nm» OnokagHoro JIeHuHrpaaa SAuBaps 2025
9 CnoptrBHO-0310poBUTENBHOE MeporpusaTre «Ilokaxu deBpanb
ceOsi: TOTOB JIU ThI K 3amure PoauHab?» 2025
10 | «Mos Poccus, Mmost ctpana!» Maprt 2025
11 | Bukropuna «MacieHuIa MMUpoKasH Maprt 2025
12 | Undopmanmonnslii yac «Orast onacHOCTb MoHUMaeM U | Anpenb 2025
C HUM NIYTUTh HE CTaHEM!»
13 | dens kocMoHaBTUKH «KocMOC — 3TO MBD» Anpenb 2025
14 | Ypok 6narorBoputenbHocTH «KTO 100pO TBOPUT, TOTO Maii 2025
bor 6maromaput
15 | Ypok-urpa " BcemupHbIil J€Hb 3alIUThI OKPYKAIOIIEH Maii 2025
cpenpr"”
16 | Ksect ko mnro [To6ensr «B ctuxax o Benukoii [To6ene Maii 2025

repocB 1 MOJABHUI' BCIIOMHHUM | »
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MeTtoauueckoe odecneyeHne NporpaMmmbl

dopMa 1 MeToABl O0yUEHHUSI BHIOMPAIOTCS B 3aBUCUMOCTH OT YPOBHS 3HAHHM
yuamuxcs. C  1enplo MOOYXKIEHUS Y4YallUXCs K CaMOCTOSITEIbHOMY IOHMCKY
uHOpMAIUU W OCO3HAHHOTO BBIOOpPA MPOEKTa NPHU PEIICHUU TOCTABICHHOM
TEXHUYECKON 3aJaud, MPEIOCTABISAIOTCS BUICOMATEPHATBI U CXEMbl aHAJTOTHYHBIX
YCTPOMCTB.

[Ipu npoBefeHUN 3aHATUN, OOYyYaIOIIUMCS MPEAOCTABISETCA AUIAKTUUECKUMA
MaTepHal: CXEMbl U YEPTEKHU PA3IMIHBIX YCTPONCTB, METOINYCCKAEC MaTECpPHAIBl H
JIOCTYTI K UHTEPHET pecypcam.

OOyuyeHne Ha JaHHOM Kypce TIPOBOJUTCA C HAPACTAIIUM YPOBHEM
CJIOKHOCTH, YTO IO3BOJISIET TOCJIC MPOBENCHUS 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.

— pasBuBatomee oOydeHue (MpoOJEMHBIM  TOAXOMA, TMPOEKTHAas U
UCCIICIOBATEIIbCKAS ICATEIIBHOCTD);

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

— UTPOBBIC METOBI (KOHKYPCHI, COCTS3aHUS, TECTUPOBAHHUE).

Cpencrsa o0y4enus:

— TUIAKTUYECKUE MaTepUaJlbl;

— METOAMYECKHUE pa3paboTKH;

— CETEBBIE PECYPCHI;

— y4eOHO-TeMaTUYECKUH TUIaH.
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MaTepuajbHo — TEXHHYECKOE o0ecrnedeHne 00pa3oBaTeLHOr0 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 Bemiei» 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 odecnieuyeHue JJisi JUCTAHIMOHHOTO 00yYeHusI

1 | Trello -o6naunas mporpamma Juist yipaBieHUs TPOCKTAMHU.

2 |Snap4Arduino - wMoauduKalMs ~ BH3YaJbHOTO  sI3bIKA
IpPOrpaMMHUpPOBaHMST  Snap, KOTOPBIM TMO3BOJSET JIETKO
B3aMMOJICUCTBOBATh MPAKTUYECKU CO BCEMU BEPCHIMU
MakeTHBIX TuiaT Arduino. C#.

3 |TinkerCAD - Cumyinsatop 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 00YYAIOWUXCA 8 U2posol popme 8
Gdopmame KeU3a UIU BUKMOPUHDL!

https://myquiz.ru;

https://quizizz.com,

https://kahoot.com,

https://www.skillterra.com;

https://learningapps.org.
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https://kahoot.com/

Cnmcok UCnoJib3yeMoii TUTepaTyphbl
1. «OcHOBBI MOpPOrpaMMUPOBAHMSI MUKPOKOHTPOJUIEPOB» YUEOHUK MJIs
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 HaumHaromux» ['epoept [mmar, 2005 r.

HNuTepHer pecypcesl

|

. http://snap4arduino.rocks/

N

. https://amperka.ru/

w

. https://www.tinkercad.com/
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