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Paznea 1. IOACHUTEJIBHASA 3AIINCKA

JlononuutenbHas — oOmeoOpa3oBaresnbHas — OOLIepa3BHUBAIONIAsl  MpOrpamMma  JIOTOJHUTEIHBHOTO
oOpazoBanus jeTel «PoOOTOTEXHNKa» UMEeT TEXHUYECKYIO HAPaBIeHHOCTb.
IIporpamMma cocTaBiieHa B COOTBETCTBUM C HOPMAaTUBHBIMU JOKYMEHTaMU:
o  ®denepanpublil 3akoH Poccuiickoit eneparuu ot 29.12.2012 Ne 273 «O6 obpazoBanuu B Poccuiickoit
Oenepanun» (nanee — O3 No 273);

* IIpuka3 MunucrepcrBa npocseuienus Poccuiickoit @eneparuu ot 09.11.2018 Ne 196 «O6
YTBEPKICHUH MOPSAKA OPTraHU3AIWU U OCYIIECTBICHHS 00pa30BaTEIbHOMN NS TEILHOCTH MO JOMOTHUTEIHHBIM
00111€00pa30BaTEILHBIM IPOTPAMMaM,;

* Konuenuus pa3BuTus AOMOJHUTEIBHOIO 00pa3oBaHMsl 1eTeil OT 04.09.2014 Ne 1726;

* [lucemo Muno6puayku Poccun ot 18.11.2015 Ne(09-3242. «MeTomuyeckue peKOMEH AU 110

MPOEKTUPOBAHUIO IOTIOJHUTENbHBIX 00IIepa3BUBAIOILINUX IPOrpaMm»;

* Canllun 2.4.3172-14: «CanuTapHO-3MIUIEMUOJIOTHYECKHE TPEOOBAHNUS K YCTPOICTBY, COAEPKAHUIO U

OpraHM3aluy pexxuMa padoThel 00pa30BaTeNbHBIX OPraHU3AIMH TOTIOTHUTEILHOTO 00pa30BaHus AeTEN;

*  VYcra MBOVY I'CIII Nel

AKTYaJIbHOCTDH TPOrpaMMbl 3aKJIIOYAETCs B TOM, YTO B paMmKax Kypca «PoOOTOTeXHHKa» ydaluMHCS
Ha MpaKTHUKE paccMaTpUBAETCS MPOLECC MPOEKTUPOBAHUS W H3TOTOBIEHHS POOOTHU3UPOBAHHBIX CHUCTEM U
AJIEMEHTHl «YMHOTO JIOMa». Ydalluecs MOCTUTal0T NMPUHIUIBI paboThl PajnodJIeKTPOHHBIX KOMIIOHEHTOB,
JJIEKTPOHHBIX CXeM U JaT4ukoB. Ha J0CTymHOM ypOBHE H3ydalOTCs OCHOBBI pPabOThl TEXHUKH U
MUKPODJIEKTPOHUKH, UILTIOCTPUPYETCS IPUMEHEHHE MUKPOKOHTPOJUIEPOB B OBITY U Ha IMIPOU3BO/JICTBE.

Haubonee moaroroBneHHbie pediATa MOTYT ydYacTBOBAaTh B PAaWOHHBIX, TOPOJCKUX, POCCHUUCKHX,
MEXAYHApOAHBIX COpeBHOBAHUAX. C ATOM IENIbI0 UX 3HAKOMAT C TEXHUYECKHMMH TpPEeOOBAHUSAMHU 3aJlaHUI
CXEMOTEXHUKE — POOOTOTEXHUKE, IPEAOCTABISIEMBIMA HAa COPEBHOBAHMS, C YCIOBUSIMH IPOBEICHUS
COpPEBHOBAHUM.



Ileoazozuueckasn yenecoodpaznocmo

[Iporpamma siBisIeTCS IETOCTHON M HEMPEPHIBHON B TEYEHUHU BCETO MpoIecca O0YUCHHUs, U TO3BOJISET
y4aluMCcs 11ar 3a I1aroM packpbIBaTh B c€0€ TBOPUECKHE BO3MOKHOCTH U CAMOPEAIN30BaThCS B C
coBpeMeHHOM Mupe . Mcnonb3oBanne CtapToBoro PoOOTOTEXHHMUECKOTO KOMILUIEKTa C KOHTPOJIJIEPOM
Arduino BO BHEYypOUYHOM JEATEIHHOCTHU MOBBIIIAET MOTUBAIUIO YUAIMXCS K O0YYECHHUIO, TIPU STOM TPEOYIOTCS
3HAHUS MPAKTHYECKH U3 BCEX YUEOHBIX TUCHUIUIMH OT HCKYCCTB M UCTOPUH JI0 MAaTEMATUKU U €CTECTBEHHBIX
HayK. OTH 3aHATHS KaK HEJb3s JIydlle MOAXOAAT I U3YYEHHsI OCHOB aJTOPUTMU3ALNU U
nporpammupoBanus. Pabota ¢ o0pazoBaTenbHBIMUH POOOTOTEXHUYECKUM KOMILIEKTOM IT03BOJISICT YYaIIMCS B
(dbopme 1Mo3HABATETBHON UTPHI Y3HATh MHOTHE BKHBIE HJIEH U PA3BUTh HEOOXOIMMBIE B TAIbHEHIIICH KU3HU
HaBbIKU. O4eHb BaXKHBIM IIPEJICTABIISIETCS TPEHUPOBKA PAOOTHI B KOJIJIEKTUBE U Pa3BUTHE CAMOCTOSATENILHOTO
TEXHUYECKOro TBopuecTBa. M3yuas npocTbie MEXaHU3MBbI, ydaluecs: ydarcs padoTaTth pykamu (pa3BUTHE
MEJKUX U TOYHBIX JABM)KEHUH), pa3BUBAIOT 3JIEMEHTAPHOE KOHCTPYKTOPCKOE MBIIIUIEHUE, (DaHTA3UI0, U3YYatOT
MPUHIUTIB PA0OTHI MHOTHX MEXaHH3MOB.

Hcnonp3oBaHne COBPEMEHHBIX MEAArOrMUECKIX TEXHOIOTHiA, METO/IOB M TPUEMOB; Pa3INYHBIX TEXHHUK H
croco00B pabOTHI; COBPEMEHHOT0 000PYI0BaHMSI, TO3BOJISIOIIETO UCCIIeI0BaTh, CO3/1aBaTh U MOJIEIUPOBAThH
pa3auuHbIe 0OBEKTHI U CUCTEMBI U3 00JIaCTH pOOOTOTEXHUKHU, MAIIMHHOTO O0YYEeHHsI U KOMITBIOTEPHBIX HAYK
o0ecrieunBaeT HOBU3HY MPOTrPAMMBI.

HoBu3na nporpammel.

B coBpeMeHHBIX TpeOOBaHUAX K 00YUEHHIO, BOCIIUTAHUIO M MOATOTOBKE AETEH K TPYy BaKHOE MECTO
0TBeJIeHO (POPMHUPOBAHUIO AKTUBHBIX, TBOPUECKUX CTOPOH JIMUHOCTH.

[IpuMenenne poOOTOTEXHUKH Ha 0aze MUKpomporeccopoB Arduino, pa3avMdHBIX AIEKTPOHHBIX KOMIIOHCHTOB
(maTynKoB M MOAYJEH pacmMpeHusi) B y4eOHOM Tporecce (opMUPYET WHIKEHEPHBIM MOAXOA K PEIICHHUIO
3aa4d, JaeT BO3MOXKHOCTh DPAa3BUTHS TBOPYECKOTO MBINUICHUS Y JeTed, IPHUBIEKAET IIKOJHHUKOB K
WCCIICIOBAaHHSIM B MEXKITPSIMETHBIX 00JIACTSIX.

OTaIMYNTEILHON 0CO0EHHOCTHIO TAHHOW TPOrpaMMBbl SBJISETCA:

0 (bOpMI/IpOBaHI/Ie HHXXCHCPHOI'O IMOoAXOJa K PCIICHHIO IMPAKTHUYCCKUX 3aJad I10 H3TrOTOBJICHUSA
pO6OTI/I3I/IpOBaHHI>IX CHUCTEM C HUCIIOJIb30BAaHUEM I1J1aThI Arduino;

[] pa3BUTHE KOMIIETEHTHOCTH B MUKPOAJIEKTPOHHUKE, CXEMOTEXHUKE, IIEKTPOTEXHHKE.

O M3y4eHUE OCHOB IPOrpaMMUPOBaHUE
®opmMbl OpraHu3anuu 00pa3oBATEJBLHOI0 IMpoLecca: TpynnoBble. Buasl 3aHATHH  ONpEAEIAIOTCS
cojiep>kaHueM nporpamMMbl. OCHOBHOM (opMoit 00ydeHHUsl SBIISETCS CaMOCTOsITENbHAsl MpaKkTHUecKas paboTa,
KOTOpasi BBIIOJIHAETCS MaJbIMU IpylnnaMu. B OCHOBHOM HCHONB3YIOTCS JIEKIIMH, NMPAKTUYECKHE 3aHATHA,
MacTep-KJIacchl U JKCIIEPUMEHTHI. B KauecTBE MTOrOBBIX 3aHATHI MPOBOAATCS 3allluTa IPOEKTOB, OIPOC,
TECTUPOBAHUE.

B nporpamme uHCHONB3YIOTCA pa3IM4HbIE BHJBl IMEJArOTMYECKUX TEXHOJIOTHIL:

rpyamoBoro 06y‘-IeHI/I}I, HpO6HCMHOPO O6y‘-IeHI/ISI 1 TCXHOJIOI'UsA HpOCKTHOﬁ ACATCIIBHOCTH.

JlononHUTENbHAs TporpaMMa paccuumrtaHa uis oOyuatommxcs ¢ 11 go 16 ner. ns Gonee s¢ddexTuBHON



paboTeI rpynIbl GOPMUPYIOTCS PA3HOBO3PACTHBIMH JIETHMHU.
Cpok peaju3anuu NporpamMmsbl

®opma o0yuenust — ounasi. Cpok peanusanuu nporpammsr: 9 mecsies. O6bem nporpamms: 108
4acoB.

Pexxum 3anaruid

[TponoIKUTENBHOCTD 3aHATHS KomnuectBo 3ang- | KonnuectBo gacoB | KoimmuecTBo 4acos
TUH B HEJEITIO B HEJICIIIO B I'OJI

40 muH 3 paza 3 yaca 108

AjpecaTt nporpamMmsl

O6pazoBatenpHas mporpamma «PodoTorexuuka» pazpaborana st odyyaromuxcs 11 - 16 ner, mpuém u
3a4KcIIeHne 00yJaroIuXcs MPOU3BOIUTCS HA OCHOBAaHUH 3asiBIICHUS 3aKOHHBIX MPEICTABUTEICH
oOyuarouierocs, 3asBjleHus — corjacusi Ha 00pabOTKy MepCOHANbHBIX JaHHBIX peOEHKA U IOTOBOPA MEXTY
aHMHHHCTpaHHeﬁ 06pa3013aTeanor0 YUPCKACHUA U 3aKOHHBIMU MPCACTAaBUTCIIAMUA HA 06yquI/Ie 110
JIOTIOJTHUTEIHLHOM 00pa3oBaTeIbLHON 00IIepa3BrUBaroIIeii mporpaMmme «PoboToTexHukay. 3ansaTus 14enoBex
MIPOBOJATCS B Ipynnax U3 12 yemoBek.

Bo3spact nereii, yyacTByronux B peanusaiuu nporpammsl 11-16 ner. deru 11-16 aet - 3170 nepexoaHbiit
BO3pAcCT, MO3TOMY B 3TOT MEPHUOJ] HY>KHO ObITh C peOEHKOM MaKCHMaJIbHO BHUMATEIbHBIM, OCTOPOKHBIM U
ToJIepaHTHBIM. Takoi Bo3pacT 00bEAUHSIET YAaCTH XapaKTePOB, MPUCYIINE CTAPIIUM JETSIM (MHTEIJIEKTyaIbHOe
pa3BUTHE, HOPMBI MOPAJIH, IPOTUBOPEUYUBOCTD U T.I1.) U MIIAIIINUM (HEMOCPEICTBEHHOCTh, HEYMEHUE
KOHIEHTPUPOBATh BHUMAaHUE U T.I1.). JIeTh Takoro Bo3pacTta BCerjia TOTOBbI TOMOYb, TaK KaK Y HUX Pa3BUTO
xenanue nunaepctsa. [loaromy HeoOXoauMo pa3zpaboTaTh cuCTEMY MOTHBAIMK U noolpenuid. [Ipu Hapymenun
MIpaBWJI TOBEACHHUS, KaK MPaBUJIO, MAYT HA 3TOT IIar OCO3HAHHO, 3HasA, YTO MOXHO, a UTo HeT. HYacTo aetu
3aXOTAT MOAETUTHCS CBOUMHU CEKPETaMHU, JOBEPUTH KaKyr0-I100 HH(OpMAIIHIO, TONPOCUTH ITOMOIIIH.
Bricnymats pebeHka, 1aTh COBET OYeHb BaXKHO. BajkHO BBIAECTUTH Jinjepa B KOJUIEKTUBE, CIUIOTUTD uX. [letu
CTpEMSATCS MOAPaKaTh CTAPUIUM U IIPUMEDP MeAarora o4ueHb BakeH. JleTh akTUBHO MPOSIBIISIIOT
CaMOCTOSITENIbHOCTb, CTAPAIOTCA CTaTh Kak MOXKHO OoJiee He3aBUCUMBIMU. Bce 3TH kauecTBa reaaror A0KeH
pa3yMHO UCIIONIb30BaTh B pabote ¢ nerbmu. Opranuzanus paboTsl ¢ POOOTOTEXHUYECKUM KOMILIEKTOM
0a3upyeTcs Ha MPUHIIUIIE TPAKTHYECKOro 00ydeHus. Yyaluecs CHadana 00{yMbIBalOT, a 3aTEM CO3/Iat0T
pasnuunbie Mojenu. [1pu 3ToM akTHBU3aIMsI YCBOCHHS Y4eOHOTO MaTepHralia JOCTUTraeTcs Oiaroaaps Tomy,
YTO MO3T U PYKH «paboTtaroT BMecTe». [Ipu cOopke Mozeneil, yJamiuecs: He TOJIbKO BBICTYNAIOT B Ka4eCTBE
IOHBIX HccieoBaTeneil u nmkeHepoB. OHU elé 1 BOBICUYEHBI B UTPOBYIO AeSITeIbHOCT. Hrpas ¢ podoTom,
IIKOJILHUKH € JIETKOCTBIO yCBAaMBAIOT 3HAHUS M3 €CTECTBEHHBIX HaYK, TEXHOJIOTHH, MaTeMaTUKH, HE 00s5Ch
coBepIIaTh OMMOKH U UCTIPABIATH UX. Beas pobOT He MOXkeT 00uaeTh peOEHKa, caeaTh eMy 3aMeuaHue iu
BBICTaBUTh OLIEHKY, HO IIPU 3TOM OH ITOCTOSIHHO MOOYX/AaeT UX MBICIUTh U PelIaTh BO3HUKAIOIIKE MPOOJIEMBI.

HEJIb U 3AIAYU ITPOT'PAMMBbI
Ieanb mporpamMmmbl: GOPMHUPOBAHKE TBOPUCCKOMN JIMIHOCTH, BJIAJICIOIICH TEXHUICCKIMU

3HAHHUSIMHU, YMEHHUSIMU ¥ HABBIKAMU B 00JIaCTH pOOOTOCTPOCHHUS, HAYYUTh KOHCTPYHUPOBATh U
MIPOrpaMMUPOBATH YIPABIISIEMBIE AIEKTPOHHBIE YCTPONUCTBA Ha 0a3e BHIYUCIUTEIBLHON

matdopmel Arduino.



3agaum:

JIluunocmmuvie pazBUBAThH JIMYHOCTHYIO MOTHBAIUIO K TEXHUYECKOMY TBOPYECTBY,
M300peTaTenbHOCTH;— (HOPMHUPOBATH OOIIECTBEHHYIO aKTUBHOCTh JINYHOCTH, IPaXKIaHCKYIO
MO3ULHUI0;— (GOPMHUPOBATH CTPEMJICHUE K MOTYYEHUIO KAUECTBEHHOTO 3aKOHYEHHOTO
pe3yibTaTa,— JIMYHOCTHYIO OLIEHKY 3aHSITHUH TEXHUYECKUM TBOPUYECTBOM; (POPMUPOBATH
HABBIKU 3I0pPOBOr0 00pa3a >KU3HU;

Memanpeomemnule pa3BUBATH MOTPEOHOCTh B CAMOPETYJIMPOBAHUN YUEOHOH ESITEIbHOCTH B
— CaMOpPAa3BUTUH, CAMOCTOSATEIBHOCTH; (POPMUPOBATH KYJIbTYPY OOILIEHUS U IOBECHUS B
COLIMYME;

— (opMHpoOBaTh HABBIKU MPOEKTHOTO MBIILICHUS, pAOOTH B KOMaH/IE;

— pa3BUBATh MO3HABATEIILHBIM HHTEPEC K 3aHATHUAM POOOTOTEXHUKOM;
Oopaszosamenvhvie (npedmemusle) Pa3BUBATH MO3HABATEIBHYIO JIESITEILHOCTD;

— pa3BUBATh MHXCHEPHOE MBIIIJICHUE, HABBIKA KOHCTPYHUPOBAHUSI, TPOTPAMMHUPOBAHUS
;— pPEaIM30BBIBATh MEKIIPEIMETHBIC CBSI3H C (U3UKOU, MHPOPMATHKON U MAaTEeMAaTHKOM;
— CIocoOCTBOBATh MPUOOPETEHHUIO O0YUAIOITUMUCS 3HAHUM, YMEHUHN, HABBIKOB U
KOMIIETEHIIUH TT0 pOOOTOTEXHUKE.

1. O0mas xapakrepucTuka Kypca «Po00oToTeXHHKA)
1.1. OcHoBHBIE pa3eibl NPOrPaAMMBbI

Pazoen 1. Beedenue 6 po6omomexrHuky

Pa3Butre Hayku poOOTOTEXHUKA B COBpeMeHHOM Mupe. [lonstue «pobot». [TokomeHus
poboroB. Kitaccudpuxanus po6oros. Kubepuernueckas cucrema. ObpatHasi U mpsimMasi CBSI3b.
Jatunku. KoHcTpynpoBaHue, MOIEIUPOBAHUE U KOMITBIOTEPHOE YIIPABIICHHUE B
poboToTexHuke. Mcrnonp3oBaHne KOMIBIOTEPOB COBMECTHO C KOHCTPYKTOpamu. Jlatauku,
CEepBONPUBOABL, NBUratenu. [[puHIMIBI COCTABIEHUS TPOTPaMM YIIPABIICHHUSL.

Pazoen 2. U3yuenue mexanuzmoes

3yOuarbie kon€ca. 3yOuaTas nepenaya. Paznuunble BUIbI 3yOUaThIX Kojec. 3youaras
nepenaya. [lepenarounoe yrncno. COopka MOJENH NIl TPEHUPOBOYHBIX YITPAKHEHHM.
Otnaaka u 3anmyck mojenu. [lkuBel u pemuu. [I[puMeHeHne peMeHHON U YepBAYHON
nepenay. IIpakTuka cOOpKU MOJENIU C TPUMEHEHUEM MOIYUYEHHBIX 3HAHUI O MEXaHUKE.

Pazoen 3. H3yuenue oamyuxkos u Momopoe

Mortop u ocu. JlaTunk HakiIoHa, pacctosHus. IIpakTuka cOOpKu Momenu ¢
MIPUMEHECHHUEM TOJTYYEHHBIX 3HAHUM O TATYMKAX U MOTOPAX.



Pazoen 4. Pazoen 4. IIpozpammuposanue na Arduino

bnok «uxn». biok «BeraecTs u3 skpanay. Pa3zpaboTka ympasisiemMoro podoTa aJis
TPEHUPOBOYHBIX yIpakHeHU. Habop, oTiaaka u 3arrycK MporpamMMBl JIJIsl yIIPaBISIeMOTO
poborta

Pazoen 5. Koncmpyuposanue u npozpammuposanue 3a0aHHbIX Mooeell
COopka mMoJieneli: TaHIIyIOIIas NTUIlA, yMHas BEPTYIIKa, 00e3bsiHKa — OapabaHIIuUIa,
TOJIOAHBIN aAJTUTaTOp, PhIYAILIUMA JIEB, MOpXarolas NTUIlA, Hana amui GyTooaIpHON
KOMaH/Ibl, BpaTapb, JUKYIOLIKE OOJIEIbIINKHY, CIACEHUE CaMOJIETa, CIACEHUE OT BEJIMKAHA,

HEMOTOILISIEMbIN MMapyCHUK, KOCMUYICCKUC KOpa6JII/I, JKUTCIIN JPYTUX TIAHCT.

Pazoen 6. Boinoinenue unoueudyaibHo2o0 npoeKma.
Pa3zpabotka, cOopka 1 mporpaMMHUpPOBAHUE CBOMX MOJICIICH.
Pazoen’7. Hmozoeoe 3anamue.

,HGMOHCTpaHI/I}I YHalllMHUCA BBIIIOJIHCHHBIX UTOT'OBBIX ITPOCKTOB.

1.2. ®opmbl opraHu3zanum yueOHbIX 3aHATHI

Dopma u pesxrcum 3auamuti; 3aHATUS IPOBOIATCS | pa3 B HEAENIO 1o 2 yaca B
IpYIIoOBOH GopMe, BKIIOUAIOT B ce0s 45 MUHYT y4eOHOTO BpeMeHHU U 15 MUH TIepephIB.

Kaxxnp1it pa3nen oXBaTbIBaeT OTAEIBHYIO HH()OPMAITMOHHYIO TEXHOJIOTHIO WIH €€ YacTh.
BryTpu pasznena pazouBka 1o BpeMeHU U3YUYEHUS IPOU3BOIUTCSA YUUTEIIEM CaMOCTOATEIBHO,
HO C YYETOM PEKOMEHOBAaHHOTO YYEOHO-TEMAaTUYECKOTO TIIaHa.

3akperieHne 3HaHU MPOBOAUTCS C TIOMOIIBIO IPAKTUKH OTPAOOTKHA YMEHUH
CaMOCTOSTEIIFHO pelIaTh MOCTABICHHBIE 33]1a4l, COOTBETCTBYIONIUX MHHIMAIBHOMY YPOBHIO
TUTAHUPYEMBIX PE3YIHTATOB 00YUEHUS.

3a/1aHus BBITIOHSIIOTCS C UCITOJIB30BAHUEM POOOTOTEXHUIECKOTO KOHCTpYKTOpa. [Ipn

ATOM YYCHHUKHU HE TOJIHKO (POPMUPYIOT HOBBIE TEOPETUICCKNE U TTPAKTUICCKUE 3HAHMSI, HO U

an/Io6peTa}0T HOBBIC HHXKCHCPHO-TCXHOJIOI'MYCCKHNC HABBIKH.



Jlist caMmocTOsTENbHON PabOThI UCTIONB3YIOTCS Pa3HbIE MO YPOBHIO CIOKHOCTH
TPEHUPOBOYHBIE YIIPAKHEHUS, KOTOPBIE HOCAT PENPONYKTUBHBIN U TBOPUYECKUHN XapaKTep.
KonudecTBo Takux ynpakHeHUH B paboTe MOKET BapbUPOBATHCA.

B xone 00yueHust mpoBOJUTCS TPOMEKYTOYHOE TECTUPOBAHUE TI0 TEMaM JIJIst
ONPENENICHNs YPOBHS 3HAHUW yYaIIuXxcsl.

BrlnosnHeHne TPEHUPOBOYHBIX YIPAKHEHUN U TECTUPOBAHUE CIIOCOOCTBYET aKTUBU3AI[UU
y4eOHO-TI03HABATEIbHON JEATEIBHOCTU U BEJIET K 3aKPEIUICHUIO 3HAHUH, a TAKKE CIIYKUT
UHANKATOPOM YCHEIIHOCTH 00pa30BaTeIbLHOr0 Npolecca.

Dopmbl nposedeHUs 3aHAMULL

Pazvacnenue meopemuueckozo mamepuana. Moxet IpOBOAUTHCSA B BUIE
IpeACTaBICHUS MPE3EHTALIMH WA BUICOYPOKA, COAEPIKAIIETO HEOOXOIUMbIN yUeOHBIN
Mmarepuai. [IpesenTanus (BUI€0ypOK) MOXKET IPOCMATPUBATHCS COBMECTHO C OMOIIIBIO
MPOEKTOPA WJIM OTKPHIBATHCS KAK CETEBOM PECYPC KAXKABIM yUAIIUMCSI HA CBOEM KOMITbIOTEpE
U TIPOCMATPHUBATHLCS B YAOOHOM JIJIsi HErO TeMIie (AeMOHCTPAIIMOHHBIN WU HATJISTHBIH

METO/).
Ilpakmuueckoe océoenue Ho602o mamepuana. Ha xaxxjaoM 3aHATHH TPEHUPOBOYHBIC

YIPa)KHEHUS BBITIOJHAIOTCS C UCIIOJIb30BAaHUEM POOOTOTEXHUYECKOTO KOHCTPYKTOpA U

KOMIIBIOTCPA IIOA KOHTPOJIEM IICAarora.

Huousudyanvnaa padooma no 3aKpenieHu0 npoideHH020 mamepuaida.
NunuBuayanbHOE 3a7aHNe BBIIACTCS KaX oMy ydaremycs. (Bo3moxkeH BapuaHT pabOTHI B
rpyImax).

Huousuodyanvnaa paooma c ywawgumucs. llegaror naet "HINBUIYTBHOE 3a1aHUE
TOBBIIICHHOH CJI0KHOCTU WJIM TIOMOTAET yJaIieMycsl TIOCTaBUTh 3aj/lauy U peajn30BaTh CBOM
TBOPYECKUU 3aMBbICEII.

Tecmupoeanue. BbITIONHSAETCS C 1I€JIbIO 3aKPETUICHUS] M3YUYEHHOI0 MaTepHaia.

Hmozosan paboma. 3aBepiiaeT n3ydeHue Bcero Mmatepuana. YToos

IpOoACMOHCTPHUPOBATH BCIO CYMMY 3HAaHUU U MMPAKTHYCCKUX HABBIKOB, K&)I(I[BIﬁ YUYCHUK HJIN



rpynna u3 IByX - TPE€X y4alluxcs JOKHBI BBIIOJHUTH MPOEKT Ha 3aJJaHHYIO TEMY WJIU 110
BBIOOPY yYaIllUXCSl.

Dopmvl U MeEMOObL KOHMPOTA:

* TECTUPOBAHMUE;

* BBIIIOJIHEHHE TPEHUPOBOYHBIX YIPAKHEHUI;

* BBIIIOJIHEHHE UTOTOBOIO NMPOEKTA

Xapakmepucmuxa yuebHo20 npoyecca:

* [IpYU U3yYEHUU Kypca UCIOJb3YIOTCS MPAKTUUECKUE CAMOCTOSATENbHbIE PaboThl; [ Kypc

oOy4eHHMsI 3aKaHYUBAETCS BBIIIOJHEHUEM U 3alIUTON MHIUBUAYaIbHON WIIM COBMECTHOM

UTOTOBON PabOTHI.

2. Oxugaembple pe3yJbTaThl U CIOCOOBI ONpeaeeHUsl UX Pe3yJIbTATHBHOCTH

dopma nmoaBeeHUA

b T 3HATH
yay HTOTOB

byayr ymers

HpaBI/IJ'Ia ITIO TCXHHUKC CO6J’IIO,ZIaTI> ImpaBujia TCXHUKHU ITo oxoHYaHUM KypcCa

0€301acHOCTH. 0€30I1aCHOCTH Ha 3aHIATHIX yJaIiuecs: Co3/1at0T
WHIMBHUTYJIbHBIN
[Topsimox co3nanus CoznaBath MpOTrpaMMBbI JIJIst HpoeKT
b

aJrOpUTMa MPOrpaMMBbl
JIEHCTBUA
POOOTOTEXHUUECKHUX
MOJIEJIEN.

POOOTOTEXHUYECKUX MOJIeNIEH TIPH
MIOMOIITY BU3YaJIbHOTO
KOHCTPYKTOpa

DneMeHTHYIO 0azy, Ipu
MOMOIIY KOTOPOH
COOMPAFOTCST MOJICTH

[Topsinok B3anMOAEHUCTBUS

MEXaHHYECKUX  y3JIOB
po0oTa C MEKTPOHHBIMU U
ONTUYCCKUMU
YCTPOMCTBaMH.

[IpoBOoANTE COOPKY
POOOTOTEXHUICCKUX MOJIETIEH C
IPUMEHEHUEM KOHCTPYKTOPA

KoMneroTepnyto cpeny,
BKJTIOYAIOIIYIO B c€0s1
rpaQuIeCcKni A3BIK
MPOrPaMMHUPOBAHHUS.

[IposiBNATH TBOPUECKYIO
WHULIMATUBY U
CaMOCTOSITEJIbHOCTD, IOTHYECKOE,
KpeaTUBHOE MPOEKTHOE
MBIIICHUE, TaMATh, BHUMaHHE
IPU KOHCTPYUPOBAHUU POOOTOB

BKJIFOYAIOIIAN B ce0s
BCC paHEe U3YUYCHHBIC
ACIIEKTHI
KOHCTPYHUPOBAHUS U
yIpaBJICHHS
MOAEIIMHA




JIns moABeAeHUsSI MTOTOB PEATM3ALMU ITPOTPAMMBI IIPETyCMOTPEHA aTTECTALUS B

(bopMe BBIITOJITHCHUA U JECMOHCTPAIMU HHAWNBUAYAJIbHOI'O ITPOCKTA.

3. Y4yeOHO-TEeMATHYECKHH ILJIAH

B ToMm uncne dopma
Ne Hasganue pasnena, Temsl Bcero aTTecTaluu
Teopus | [IpakTrka
(KOHTpOJIS)
Pasznea 1. BBenenne. 3 1 2
1.1 | Texuuka 6e30I1aCHOCTH. 0,5 0,5 - onpoc
3HakoMcTBO cO CTapTOBBIM [TpakTuueckas
19 Po60T0TeXHquCKHM_ KOMIIJIEKTOM C 25 0.5 9 paboTta
KoHTpoJIepoM Arduino. DaeMeHThI
Habopa.
2 Pa3nen 2. U3yueHue MeXaHU3MOB. 21 6 15
21 3yOuaTeie  KoJIEca. 3yOuaras 10 3 7 [TpakTrueckas
nepeaaya. pabora
[ITxuBbl 1 peMuU. [lepexkpécTHas
2.2 | peMeHHas nepenayda. YepBsuHas 11 3 8 HpaKquecxa;I
3yOuaras nepeaaya. papota
3 Pasznen 3. U3yueHune 1aTYMKOB U 24 8 16 [TpakTrueckas
MOTOPOB. pabora
4 Pasznea 4. IlporpammupoBanne 24 5 18 [TpakTrueckas
Arduino. paboTa
KouncrpyupoBanue u R
5 NporpaMmMupoBaHue 3aJJaHHbIX 20 - 20 p aKquecxaﬂ
MojaeJsen paoora
6 NuauBuayaabHasi NPOEKTHAA 10 10 [IpakTrueckas
AeSITeILHOCTD i pabota
JlemoHCcTpanus
7 HTorosoe 3ansiTue 6 - 6 npoexTa
Uroro: 108 21 87

4. ConpepxaHue MPOrpaMMbl

Pa3znen 1. Beeaenue.

Tema 1. 1 O01mas nadopmarms. [IpaBuiia mo TeXHUKE OE30IIACHOCTHA IPU PA0OTE C

000pVIOBAaHUEM B KJIACCE.

Teopus (0,5 u.) 3HAKOMCTBO € y4YalllUMHUCA. Y TOUHEHUE PACTIMCAHUS U PEKUMaA 3aHATHHM.




[IpaBuia noBeneHus U MpaBuia MO TEXHUKE 0€30MaCHOCTH Ha 3aHATUAX. McTopus pa3BuTuUs
poOoTorexHuku. [I[pumeneHne poOOTOB B pa3IUUHbIX chepax >KM3HU YETOBEKA, 3SHAUCHHE
poOoTorexHuku. Beaenue nouarus «po6ot». [lokonenust podoTOB.

Knaccudukanus pod6oTos.

Tema 1.2. 3HAKOMCTBO ¢ POOOTOTEXHUYECKUM KOHCTPYKTODOM.

Teopus (0,5 u.) O3HaKOMJIEHHE C KOMIUIEKTOM JI€Tajel i u3y4yeHus: poOOTOTEXHUKHU.
DnemMeHTHI U npaBuia coopku. MHCTpyKIus.

Ilpaxmuxa (2 4.) Coopka po60Ta MO0 UHCTPYKIIUH.

®opma koHTpo.JIs o Temam Pa3nena 1: onmpoc.

dopma KOHTPOJISI MTOAPa3yMEBAET OMPOC yUaTUXCs MO BOMIPOCAM TEXHUKH

0€30MaCHOCTH.

Paznen 2. U3yuyeHne MeXaHU3MOB.

Tema 2.1. 3youarsie koJi€ca. 3ybuaras nepeaaya.

Teopus (3 u.) Paznuunble BUIBI 3y0UaThIX KoJiec. 3yOuaras nepeaaya.
[lepenarounoe yucio.

Ipaxmuxa (7 u.) Coopka MOJIENH JIJI1 TPEHUPOBOUHBIX yIpakHeHUH. OTiaaKa U 3amycK
MOJIETIH.

Tema 2.2. llIkuBsl ¥ peMmuu. [lepekpécTHas peMeHHas nepenada. YepssauHas 3youaras

nepeaayva.
Teopus (3 u.) UkuBel u pemuu. [lpuMeHeHne peMEHHOW 1 YEPBSIYHON Mepeaad.
Ipaxmuxa (8 u.) llpakTika cOOPKH MOJEIH C MPUMEHEHUEM TMOTYYECHHBIX 3HAHUH O

MCXaHHKC.

dopma KOHTPOJISI 0 TeMaM pa3jiesia 2: npakruieckasi padora.

dopma KOHTPOJIS 10 pa3ieay MPeICTaBISICT COOOM IEMOHCTPAIHIO PAOOTOCIIOCOOHOM
MO/IEJIN COTJIACHO TPEHUPOBOYHBIM YITPAKHEHUSIM.
Paznen 3. U3yyeHue JaTYMKOB U MOTOPOB.

Teopus (8 u.) MoTop 1 ocu. JlaTurK HAKJIIOHA, PACCTOSHHS.



IIpakmuxa (16u.) [lpakTrika cCOOPKU MOJIETU C TPUMEHEHHEM MOJYYEHHBIX 3HAHUH O
JaTIUKaX U MOTOpax.

dopma KOHTPOJIS 10 TeMaM pa3elia 3: mpakTudeckasi padora.

dopma KOHTPOJIS MPEJCTABIISIET COO0M JEMOHCTpAIMIO padOTOCTIOCOOHOM yIpaBisieMOi

MO/IeNId poOOTa COTJIACHO TPEHUPOBOUHBIM YIPAKHEHUSIM.

Paznen 4. [IporpammupoBanune Arduino

Teopus (6 u.) bnok «{uxm». biiok «Beruects 3 skpanay.

IIpaxmuxa (18 u.) PazpaboTka ynpasisieMoro pooota Jjisi TPEHUPOBOYHBIX YIPAKHEHU.
Habop, oTiiagka u 3ammyck mporpamMmsl I YIIPaBiIsieMoro pooora.

dopmMa KOHTPOJIS 0 TeMe pa3aea 4: npakTudeckas padora.

dopma KOHTpPOJISI IPEACTaBIsAET COOOM JEMOHCTPALNIO paOOTOCTIOCOOHOCTH

yIpaBIsieMoro pod0Ta COrIACHO TPEHUPOBOYHBIM YIIPAKHEHHSIM.

Paznen 5. KoncTpynpoBaHue U NpOorpaMMHUpPOBaHUe 3aJaHHBIX MO EJICH.

Ipaxmuxa (20 u.) COopka MojieNieli: TaHITyIOIIas NTUIlA, yMHas BEPTYIIKa, 00e3bsiHKa —
OapabaHIIuIa, TOJOAHBINA AJUTUTATOP, PHIYAIUH JIEB, TOpXAaOIIas NTUIIA, HAITaIaroIui
¢byTOOIBEHON KOMaH/BI, BpaTaphb, JUKYIOIIHE OOJICNBIIUKY, CTACCHHE CaMOJIETa, CTIaCEHUE OT
BEJIMKaHa, HEMOTOIISIEMbI MapyCHUK, KOCMHUYECKHE KOPAOIIH, )KUTEIH IPYTUX TIaHET.

@®opMa KOHTPOJIA N0 TeMe pa3jesia 5: npakTuyeckas padora.

dopma KOHTPOJIS IPEICTABIAECT COOON EMOHCTPALIUIO pa0OTOCIIOCOOHBIX YIIPABIISIEMBIX

MOJIEJIEH COTJIACHO TPEHUPOBOYHBIM YITPAKHEHUSAM.

Pa3zaen 6. BolnoJiHeHHe HHAMBHUAYAJIbHOI0 HTOTOBOI0 MIPOEKTA.
IIpaxmuxa (10y.) PazpaboTka, cOopka v mporpaMMHUPOBAHUE CBOMX MOJICIICH.

CamocrosTenbHas [MpaKTH4ICCKaAa pa60Ta HaJd CO3AaHNCM UTOI'OBOI'O ITPOCKTA.

Pa3znen 7. UTorosoe 3ansiTue.

Ilpaxmuxa (6u.) JIleMOHCTpaIys y4aluMHUCS BBITTOJIHEHHBIX HTOT'OBBIX IMPOCKTOB.

OGCY)KI[CHI/IC N OOCHUBAHHC UTOI'OBBIX ITPOCKTOB.



5. (I)OprI aTTeCTallui U OCHOYHBIC MaTE€PHUAJIbI

KauecTBO 0CBOEHMS MPOrpaMMbl OCYLIECTBIISETCS MO OLEHKE pa3pabOTaHHbBIX U
CO3JIaHHBIX UM YCTPOMCTB (POOOTOB, IEKTPOHHBIX CXEM, JI€Tajeil MAlIMH U T.J.) KaK 0
MHCTPYKIIMH, TaK U CAMOCTOSITEILHO U MMPOSKTUPOBAHUIO 3aHITHI Ha UX OCHOBE.

B nporiecce peanuzanuu nporpaMmsbl U il OTCIEKUBAHUS YCIIEXOB 00YYaIOLIUXCs
NeJaror UCIoab3yeT B TEUCHHE 3aHATUH cieayronue GopMbl KOHTPOJIS:

— DKCIIPECC-ONPOCH! YUaIIUXCsl B JOpME «BOIPOC-OTBET», TECTUPOBAHUE;
— BBINIOJIHEHUE TPEHUPOBOYHBIX YIPAKHEHUN;

— IO OKOHYaHHUU KYypPCa — BBIITOJIHCHUEC UTOTOBOI'O IIPOCKTA.

3a1111/1Ta HUTOIOBOT'O IIPOCKTA ITPOXOJAUT B q)opMe MpCaACTaBJICHHA 06yqa}OHII/IMCSI
TCXHUYCCKOI'O 3alaHNA Ha ITPOCKT, pa6OTaIOIIIGFO KOJa, OTBCTOB Ha BOIIPOCHI IIPCTIOAaBATCIIA.

O6CY)K}I€HI/I$I C yqaliuMHUCA JOCTOMHCTB U HCAOCTATKOB IIPOCKTA.

Kpurtepun onieHUBaHHUsI HTOTOBOT0 MPOEKTA:

— CaMOCTOSITEIIbHOCTH BHITIOJTHEHHS,

— 3aKOHUYEHHOCTb Pa0OTHI;

— COOTBETCTBHE BHIOPAHHOHN TEMAaTHUKE;

— YMEHHE MPOSBIISATH TBOPUCCKYIO HHUIMATUBY U CAMOCTOSTEIIBHOCTb, JIOTHIECKOE,
KpPEaTHBHOE TIPOCKTHOE MBIIIJICHHUE, TaMsTh, BHUMAHHUE MTPH KOHCTPYUPOBAHUU POOOTOB;

— HCIIOJIB30BAHHUC IIPH pa60Te HaJl IIPOCKTOM OCHOBHBLIX ACIICKTOB pO6OTOTCXHI/IKI/I,

HN3YUYCHHBIX B XOZC 06yquH${.

[Tpu >xenanum oOydvaronyiecss MOTYT MPUHATH Y9acTHE B KOH(PEPEHIIHS, KOHKYPCaX,
BBICTABKax MO pOOOTOTEXHHUKE.
IIpuMepbl TPEHUPOBOYHBIX YIIPAKHEHMH.
1. Cosznmath ympaBiasieMoro po0oTa, mepeMenarIerocs mo Ja0UpuHTY, KOTOPBIA HaXOAUT
KJIETKY, paHHEe 3a/JIaHHYI0 HKCIIEPTOM, OCTAaHABIMBAETCS B HEM M cOOOIIAeT 00 3TOM

3BYKOBBLIM CHI'HAJIOM.



2. Co3natp ynpasisieMoro po0OoTa, CUMTBHIBAIOLIMN JABOMYHYIO MH(OPMAIMIO MO IITPHUX-
KOy, IEPEBOINT B ACCITUUHYIO (JOPMY U BBIBOJUT PE3YJIHTAT HA IKpaH.
3. Co3parb ynpaBisieMoro poooTa-MaHUITYJISITOPa, KOTOPBII COPTUPYET IPy3 IO LBETY.
4. Co3gaTh ympaBisieMOro po0OTa, >KMBYIIErO0 BHYTPU Kpyra, 3a Mpeaelibl KOTOpPOro
HEJb35 BBIXOUTh.
IIpuMepHbIe TeMBI AJI1 HTOTOBBIX PadoT.

1. Coszpate ympaBisgemMoro po0oTa, JBUTAIOLIETOCS MO JIMHUM, C TOJCYETOM
EPEKPECTKOB.

2. Coznmatp ynpaBisgieMoro po0oTa, KOTOPBIM MOXET OCYIIECTBUTh MapauIeIbHYIO
apKOBKY.

3. Coszgare ympaBiasieMoro  pobora «Banbpka-BcTanbkay,  KOTOpBIN
CTaOMIIM3HUpYETCST B TOJIOXKEHUM PABHOBECHS, €CIIM pabOT HAKIOHSETCS BIEpEs,
MOKa3aHUs Ha JAaTYMKE OCBELEHHOCTH IMOBBIIIAIOTCS 3a CYET OTPAKEHHOro cBeTa. B
OTBET Ha 3TO BbIpabaTBHIBAETCS YIPABIAIONIEE BO3JECHCTBUE, 3acTaBisollee poOoTa
exaTb BIEpe] M TEM CaMblM CHOBa MpPUHUMAaTh BEpPTHKaJIbHOE NoJoxkeHue. [Ipu
OTKJIOHEHMH Ha3aJl MOKa3aHUs JaTuMKa MOHMKAIOTCS M pOoOOT HAUYMHAET ABM)KEHUE

Ha3al.

6. OpraHu3anMoOHHO — MearoruyecKue yCJa0BHs peajau3aluu NPorpamMMbl

MarepuajibHO-TEXHHYECKOE o0eclieYeHue.

3aHATHS MPOXOJIAT B XOPOIIIO ITPOBETPUBAEMOM U OCBEIIEHHOM KJ1acce, 000PyI0BaHHOM
MeOeIbl0, COOTBETCTBYIONIEH CAHUTAPHO-TEXHUYCCKUM TPEOOBAHHUSIM U HOpMaM BO3PACTHOM
busnonoruu (napmel, CMyavs, Y4umenbCKuil CMoJi U Cmyi).

Knacc ¢ pabounmMu mectamu yqariuxcs 1 mpernojiaBaTesisi, KOTopble 000pY/10BaHbI
kommnbroTepamu He MeHee 2 ['b O3V, mpoueccop ¢ TakToBoi yactotoi He MeHee 1.2 [T,
JaroHajib MOHUTOPOB He MeHee 12 mroitMoB, cBoOoaHBIE 50 I'b Ha HaKOMUTENSIX, MHTEPHET
He MeaiienHee 1 Mour/c.

IIporpamMHoe o0ecnieueHue.



* OC — Windows/Linux/MacOS Ha ycMOTpeHHE MPEIo/1aBaTeIs.

* JIto60i1 coBpemeHHbI Opay3ep (Hanpumep, Annexc.bpaysep, Google Chrome,
Mozilla Firefox, Safari).

* BusyanbHas cpea mporpaMMHPOBAHUS MO pOOOTOTEXHUYSCKUA KOHCTPYKTOP.

Oob6opynoBanue:

KomMriekT Ha ydeOHBIN KiTace poOOTOTEXHUUECKHX KOHCTPYKTOPOB Ha YCMOTPCHHE
npemnoaasaress. (228-3670-Ard CraptoBbiii POOOTOTEXHHUSCKUI KOMIUIEKT ¢ KOHTPOJLJICPOM
Arduino)

HNHCcTpyMEeHTHI H PacXoHble MaTEPHAJIbI.

Kanunenspckue npuHaiie:;kHOCTH, Oymara, KapTpUIKy, U Ap.
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1. ®ununmnos C. A. Po6oTorexnuka s aeteit u poaureneit. CI16: Hayka, 2011.

2. Komocos, [I. I'. «IlepBsiii mar B podoroTexHuky. Pabouas terpaap ans 5-6 kinaccopy.
Pecypcovt 6 Humepneme
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TEXHUYECKasi-ONOINOTEKA/KOHCTPYUPOBAHUE-POOOTOB, CBOOOIHBIN.
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https://education.leqgo.com/ru-ru/middle-school/intro, cBo00 HBIiA.
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