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NH®OPMALUMNOHHAA KAPTA

1 YupexxaeHue MBOY COLLU Ne 5 r. borotona
2 MonHoe Ha3BaHMe [ononHuTenbHasa 06Lieobpasosare/ibHas
nporpamMmmb 06Lepa3BmBatoLLas NporpaMmma TeEXHUYeCKOM
HanpaeneHHOCTU «O6bpa3oBare/ibHasd PO6OTOTEXHUKa»
3 ®.1.0., fOMKHOCTb CyxaHoB KOHCTaHTUH BoprcoBuY, yunTelb MHHOPMAaTUKN
aBTopa
4 CBefieHna 0 nporpamme:

4.1. HopwmarveHas 6a3a

. ®enepanbHbli 3aKoH 0T 29.12.2012 Ne273-P3 «O6
06pasoBaHun B PO», KoHUeNuus pasmTns
A0MNOMHUTENBHOMO 06pa3oBaHKA AeTel (pacrnopsXkeHne
npasutenscTea P® ot 4 ceHTa6psa 2014 r. Ne1726-p).

. lMocTaHoBNEHME [NaBHOIO roCyAapCTBEHHOIO
caHuUTapHoro Bpada Poccuiickoint deaepaunm ot 04.07.2014
Ne41l «O6 yreepxaeHun CaHlNMvH 2.4.4.3172-14
«CAHWUTAPHO-3MMUAEMMNONOrMYecKme TpeboBaHNs K
YCTPOWCTBY, COAEPXXaHUIO 1 OpraHu3aLmm pexxuMa paboTbl
06pasoBare/ibHbIX OpraH13auuii LONOHUTEILHOIO
06pa3oBaHNs AeTei».

. Mpuka3z MyHucTepcTBa 06pa3oBaHNsA U Hayku PO ot
29 aBrycta2013r. Ne1008 1. Mocksa « O6 yTBepXaeHN
opraHu3auumn 1 ocyLLLeCcTB/IEHNs 06pa3oBaTe/IbHOM
AeATeNbHOCTH MO LOMONHUTENbHBLIM
06LLeobpa3oBaTebHbIM NPOrpaMMams.

. Pacnops»keHne MuHucTepcTsa npoceeLLeHnsa P ot
01.03.2019 r. NeP-23 «O6 yTBEpXXAEHNUN METOANYECKNX
pekoMeHJauuiA No CO34aHUI0 MeCT 4J1 peain3aLmm
OCHOBHbIX U JONO/IHNTE/IbHbIX 06LLLe06pa3oBaTe/IbHbIX




nporpaMm LMpoBOro, eCTeCTBEHHOHAYYHOrO,
TEXHWUYECKOTO 1 F'YMaHUTapHOro Npogusien B
06pasoBare/ibHbIX OpraH13aLUusx, PpacrosioeHHbIX B
CeNbCKON MECTHOCTM 1 MaslbIX FOpojax, ¥ AUCTAHLMOHHbIX
nporpamm 06y4eHns onpefeNnéHHbIX KaTeropuii
06yuaroLLmMxcsa , B TOM Yncne Ha 6ase CETEBOro
B3aMMOAENCTBUSA.

. YctaB MBOY COLL Ne 5.

. [MonoxxeHue 0 nopsiaKe paspaboTKy U YTBEPXKEHUSA
[0MO/HUTENbHBIX 06Le0bpa3oBaTebHbIX MPOrpamm.

. MonoxxeHwue o LieHTpe o6pa3oBaHms LUHPOBOIo U1
rymaHuTapHoro npoguneit «Touka pocta» MBOY COLL Ne
5

4.2 O6nacTb NPUMeHeHNs [lononHnTensHoe 06pa3oBaHmne

4.3 HanpaBneHHOCTb Hay4Ho- TexHn4yeckas

4.4 Llenesas rpynna 11-13 neT, 5-6 Knaccol

4.2 CpoK peanusavum 1roa

1.1. ToAcHUTeNbHaSA 3annckKa

Pabouass nporpamMmMa Kpyxka «Ob6pasoBaTesibHass pPOBOTOTEXHUKA»
cocTaB/ieHa B COOTBETCTBMM C OCHOBHbIMW MONOXeHUAMU PefiepasibHOro
rocyflapCTBeHHOro 06pa3oBare/ibHOro ctaHgapTa 0CHOBHOIO 06Lero 0bpasoBaHus
(Proc 0O00); TpeboBaHUSIMM K  pe3ynbTataM  OCBOEHUS  OCHOBHOW
06pasoBarte/ibHON MporpaMmbl (IMYHOCTHBLIM, MeTanpeaMEeTHbIM, NPeAMETHbIM);
OCHOBHbIMW MOAXOAaMU K Pa3BUTUIO U (DOPMUPOBAHMIO YHMBEPCA/IbHLIX YYEOHbIX
aenctenin (YY) ana OCHOBHOro 06Lero obpasosaHusl, [pyMepHOI OCHOBHOWA
obpasoBatenibHON nporpammbl OY M Ha OCHOBaHWM npukasa Ne 1577 ot 31
aekabps 2015 r. MuHo6pHayku Poccnm «O BHECEHUM M3MEHEHWIA B thefepasibHbIN
rocynapCTBEHHbI 06pa3oBaTe/IbHbIA CTaHAAPT OCHOBHOMO 06LLEro o6pa3oBaHus,
YTBEPX/EHHbIN NpMKasoM MuHUCTepcTBa 00pa3oBaHUS U HayKM POCCUIACKON
depepaumm ot 17 gekabps 2010 r. Ne 1897».

Peannsauma nporpammbl OCYLLECTB/SeTCA Ha 6ase LleHTpa 06pa3oBaHuA
LUMMPOBOro M rymMaHUTapHOro npogunein «Tovka pocTa», CO34aHHOIO B LIENAX
pasBUTUS U peasin3auumnm OCHOBHbIX U AONOMHUTENbHBLIX 00Le06pa3oBaTe/ibHbIX
nporpaMMm LMMPOBOro, €eCTeCTBEHHOHAYYHOrO0 W rymMaHUTapHOro npodguen,
(hopmmpoBaHmMs coumanbHOM KynbTypbl, MPOEKTHON AeATeNbHOCTI, HarpaB/ieHHOM
He TONbKO Ha paclUMpeHMe MOo3HaBaTe/IbHbIX MHTEPECOB LWKONbHWKOB, HO U Ha
CTUMYNNPOBaHME aKTUBHOCTU, UHULMATMBLI U NUCCNEeL0BaTEe/IbCKOW AeATeNlbHOCTU
0byyaroLmxcs.

cnonb3oBaHve J1ero-KOHCTPYKTOPOB BO  BHEYPOUHOW AeATe/IbHOCTU
MOBbILLAET MOTMBALMIO Yy4alUMxca K 00y4yeHWO, T.K. MpU 3TOM TpebyroTcs
3HaHUA MPaKTUYECKM U3 BCEX YYEOHbIX AUCUUMANH OT UCKYCCTB U UCTOPUN [0
MaTemMaTuKMN M eCTeCTBEHHbIX HayK. MeXnpeaMeTHble 3aHATUA OMMpParoTCA Ha
eCTECTBEHHbI MHTepec K pa3paboTke M MOCTPOVKE Pa3/INYHbIX MeXaHW3MOB.
OpHoBpeMeHHO 3aHATMA JIEIO Kak Henb3d nydile noAaxoaaT nna nsydeHus
OCHOB a/IropUTMM3aLMA U NPOrpaMMMpoBaHns. 3ydas npocTble MexaHW3Mbl,




pebsAta y4arca paboTatb pykamu (pasBUTUE MESIKUX W TOYHbIX [ABVDKEHWN),
pa3BMBalOT 3/IEMEHTAPHOE KOHCTPYKTOPCKOE MbILU/IeHNe, (PaHTa3nio, U3yyaroT
MPUHLMNBI PabOTbl MHOTUX MEXaHN3MOB.

Mporpamma paccumTaHa Ha 00y4aroLMXCH, HaYMHAKOWMX  3aHMMATbLCH
poboToTeXHUKOW, Ha 34 4. (1 yac B Hepdento). MpPoAo/mHKUTENbHOCTb OfHOrO0
3aHATMA — 40 MUH. Bo3pacTHada rpynna yyawuxcs, Ha KOTOPbIX OPUEHTUPOBAHDI
3aHATMA — 11-13 net (5-7 Knaccel).

1.2. Llenn n 3agaym nporpaMmmsil
Kpy>XOK nMeeT HayYHO-TEXHNYECKYH0 HarnpaBneHHOCTb
Llenb nporpaMmmsl:

- cthopmmpoBaTh IMYHOCTb y4aLlerocs, CrnocobHOro CamoCTosATe/lbHO CTaBUTh
yuyeOHble LieNn 1 NPOeKTUPOoBaTb MyTH UX peann3auum;

— M3y4eHue 1 coopKa MalH N YCTPOMCTB;

— U1CCnefoBaHMe MaLlnH, B KOTOPbIX €CTb MOTOP;

— W3yYeHune 3HePrun BeTpa 1 N3roToB/ieHNe YCTPOWCTB A4J1 HAKOMIEHNA U
MCMO/b30BaHNA 3TON SHEPTUN;

— M3y4YeHue 3ybuaTbIX nepegay v MexaH13moB.

3agayn nporpaMmmbil:
O6pa3zoBaTe/ibHblE:
— M3Yy4YeHne 0CHOB POOOTOTEXHUKN C NMPUMEHEHVEM MPOrpaMMmpyemMbIX
YCTPOWCTB;
— Hay4uTb YMTaTb 3/IeMEeHTapHbIE CXEMbI, @ TaKXXe cobupaTb MOAeNn no
NPeLNOXeHHbIM CXemMaM U UHCTPYKLUUAM;

Pa3sBuBatoLLme:

— pasBuBaTb 06pPa3HOe MbILL/IEHNE, KOHCTPYKTOPCKME CNOCOBHOCTYU
yyaluxcs;

— pasBuBaTb YMeHME [0BECTU pPeLLeHme 3aaa4m OT NPoeKTa 40 paboTatoLei
MoZenu;

— pasBuBaTb MPOAYKTUBHYH KOHCTPYKTOPCKYH AeATeNbHOCTb: 06ecneynTb
OCBOEHVE YYalMMMCA OCHOBHbIX MPUEMOB COOPKM M NPOrpammm1poBaHS
POBOTOTEXHMYECKNX CPEACTB;

— pasBuBaTb YMEHMe NOCTaHOBKM TEXHMYECKOWN 3afadn, cobmpatb U U3yyaTb
HY)KHYIO  MHOPMaUMio, HaxOAWUTb KOHKPETHOE pelUeHWe 3afadnm U
OCYLLECTBNATb CBOW TBOPYECKMIA 3aMbICEN.

BocnutaTenbHble:
— BOCMMUTaTb YMEHWE PaboTaTb B KOMNEKTMBE C YHETOM JIMYHOCTHbIX KauecTB
yyalLMXcs, MCUXON0rMUYeCKMX 1 BO3PACTHLIX 0COOGEHHOCTEN;
— BOCMUTATb TPYAONOOME U YBAXKNTENbHOE OTHOLLIEHMS K
VIHTENNEKTYanbHOMY TpyAY;
— (hopMMpOoBaTh Y YyallMXcs MOTMBALMMN K 300POBOMY 006pasy XW3HMU;



ATanbl NpPoBeieHNSA 3aHATUSA:

YCTaHOBNEHME B3aUMOCBS3EN.
3aHATME HaAUMHAETCA C KPaTKOro OOBbACHEHUS npefHa3HayYeHus W PYHKUWi
MoOZeNell M MHTepPaKTMBHbLIX TPeHaxXepoB. lMpu 3TOM y4yallMMCs MOKa3blBaeTCs
He6O0MbLLOW BUAEOPONNK O peasibHOM MexaHu3me (ero aHasorom 6yaet JIEMFO®-
MOfeNb), KOTOPbIA CHabXeH /NakKOHWUYHbIMKM CyOTUTpaMuM C  [Jo6GaBneHVEM
KOMMEHTapVeB Mo JaHHOW TeMme.

KOoHCTpynpoBaHMe. Yuaumecd M0  UHCTPYKUMAM  cobupatoT
MOZENN, B KOTOPbIX 3a/10KEHbI KOHLLENUMN OCHOBHbIX pasaenioB 0byyeHus. PebsTta
Mo/ly4aroT Nose3Hble COBETbI M MOACKA3KM, Kak MPOBECTU UCMbITaHUA MOAENN W
ybeanTbCA, UTO OHa cobpaHa 1 paboTaeT NpaBu/IbLHO.

Pethriekcns. B npouecce mccrefoBaHna y4valimecs 064yMblBatoT,
YTO OHM [O/HKHbI CKOHCTPYMPOBATb N KakUX Pe3y/bTaToB AOCTWYUbL; MPU 3TOM
yrny6nseTca ux NoHMMaHue nNpuobpeTeHHOro onbiTa. OHM 06CYXXAAKT NPOEKT
M BOMMOLWAIOT CBOM WAen Ha npakTuke. lepen KaKabiM 3aHATMEM pebsTa
[O/MKHbI  BbICKa3aTb CBOW MPEAMONIOKEHNSA O TOM, 4TO Y HUX [AO/DKHO
MONYYNTLCSA, a B KOHLE — 3anucatb pe3ynbTarbl. YUUTENb MOXET MPeLioKuTb
yyawmmesa cenarb Npe3eHTaumio 1 NpeacTaBUTb BCe 3Tarbl CBOeW paboTbl €
HEOOXOAUMBbIMM  MOsiICHeHUAMU.  Tpeasiaraemble  yyawumcs  BOMpPOChI
CMOCOOGCTBYHOT TOMY, YTOObl OHM BbICKa3blBa/IM CBOM MPEANONOXeHUs (faBanu
npeaBapuTesibHble OLEHKN), NPUBOAUIN NOTNYecKne 060CHOBaHUA W [OBOAN/IN
[0 KOHUa BaXHble MUCCNnefoBaHWsA. OTW BOMPOCbI AO/MKHbI TakXKe HaBOAUTb
YYEHNKOB Ha Pa3MbILL/IEHNA O TOM, Haj YeM OHM paboTann [0 CMX MOp U Kakue
HOBblE MAEN MOXHO BbIABUHYTbL ANS PeLleHns 3agadn. 31O, B CBOKO O4epeap,
[aeT Y4YMTeNnt0 BO3MOXHOCTb OLEHMBATb Y4ebOHble [OCTMDKEHMS KaXAOro
YUYEHMKaA.

PasBuTune. [pegnaralotca nNyTM WM CNoco6bl  MPOAOSIKEHWS
MCCNefoBaHWn Ha OCHOBE MOMyYeHHbIX Pe3ynbTaTtoB. Yualmecs OyoyTt
3KCMepMEHTMPOBaTb, paspabaTbiBaTb MOAENN C HOBLIMW BO3MOXHOCTAMU, a
TaKXe pas3BMBaTb CBOM WAEN MNPUMEHUTENBHO K peasibHbIM MallvHam W
MexaHn3mam.

Pabouve 6naHKu yuawmxca. Cregys yKasaHusM B GnaHKax,
pebsiTa OyAyT BbICKa3blBaTb CBOW MPELNONOXKEHNS, MPOBOAUTL WCMbITaHWUA Y
M3MEPEHUS, 3anucCbiBaTb MOMYYEHHble pe3ynbTaTbl, MoAUMUUMpPOBaTL W
CpaBHMBaTb MOJENN W [eNaTb BbIBOAbl. YUUTEb MOXET NPEANIOXNTb YYaLLMMCS
CpaBHUTbL CBOWM Pabouve GnaHKM K MOAENUTLCS C TOBapuLamu pesynbTaramu,
06CyauTb pasfMyHble acrnekTbl, Hanpumep, AOCTOBEPHOCTb Pe3y/bTaToB
NCMbITAHWIA UNN MX BO3MOXHOW BapuvaTMBHOCTU. B KOHLE KaXAOro 3aHsATUA
yyallmMMcs npegnaraeTcs npuayMatb 1 n3o06pasnTb YCTPOMCTBO, BOMNJIoLLatoLLee
OCHOBHbIE MPUHLMMbI TEMbI, KOTOPYH OHM TO/IbKO YTO MPOXOANSIN. ITO MOXET
ObITb BbINO/IHEHO B KayeCTBe MPOEKTHON pPaboTbl WAM AOMaLLHEro 3afjaHus.
Paboume 6naHK1 NOMOraroT YUMTESO OLEHNBATb YPOBEHb KaX/I0ro y4yallerocs.



TBOpYeckne 3afaHus. Llenb 3TUX 3aHATUA — OPUEHTUPOBATH
yyawmxca Ha pas3paboTKy CBOMX COOCTBEHHbIX PELUeHUA peasbHbIX 3aad,
MpUYeM PeLlnTb 3TW 334341 MOXXHO pasHbIMK CNOCo6amMu.

OTnuuntenbHad 0C06eHHOCTb. [lporpamma OCHOBaHa Ha
MefarorMyeckom OrbiTe aBTOPOB-COCTaBUTeNei. [ns peanmsauuy NporpaMmbl
NCMoNb3yeTcss MeTod  AnPQepeHUMPOBaHHOIO 00YYeHUs,, OCHOBAHHBIA Ha
MpUHLMNAaxX npeemcTBeHHOCTM. OCBOEHME NporpamMmmMbl NPONCXOLUT B OCHOBHOM
B MpoLecce NpaKTMYeCKoM TBOPYeCKOW feaTesibHOCTU. OCOBEHHOCTLIO JaHHOW
nporpaMMbl SBNSAETCA WHTErpauus NpoBepeHHbIX METOAMK OCBOEHMsi 6a30BbIX
MOHATUA POOOTOTEXHUKM C MOMOLLbK KOHCTPYKTOpoB LEGO © aBTOpCKOWA
metoankun TMonskoea K.FO. Mpu oTcyTcTBUM KOHCTPYKTOpoB LEGO pabouyas
nMporpaMma MOXeT ObITb COKpaLleHa 40 1 nonyrogus.

Ha canWte aBTopa npefcTaBneHbl  pa3paboTaHHble  TPeHaXEpbl  A/iF
nporpammupoBaHns LEGO-po6otoB n  nnatbl Arduino.  [ns  ynpaeneHus
poboTamy B TpeHaXEpax WCNob3yeTcs MNPOCTOA A3bIK NPOrpaMMUPOBaHKS,
KOTOpbIA nonyunn pabodvee HasBaHue SiROP. Kak M3BecTHO, ecTb [Ba crnocoba
YNpaB/ieHNss — HEeMNoCpeCTBEHHOE Yynpas/neHve (C MynbTa) U ynpas/ieHne no
nporpaMmMe, 3apaHee 3anuMCaHHOW B MNamATb YCTPOMCTBA. ITOT TPeHaKEp
M03BOJISET MO3HAKOMUTLCA C HEMOCPEACTBEHHbLIM YNpPaBIeHEM.

Takum o6pa3om, B  KadecTBe CMOCO60B  OpraHmsauum BHey4e6HOW
NPOEKTHON Hay4HO-NO3HaBaTe/IbHON [eATe/IbHOCTU 00y4aroLerocs MOXHO
BblAe/NTb:

— BbINOMIHEHME  HAy4YHO-MO3HaBaTe/IbHbIX M TBOPYECKUX  MPOEKTOB

MEXANCLMNIMHAPHOIO XapaKkTepa;

— paboTa Haf BbIMO/IHEHVEM MPOEKTOB B rpynmnax.

1.3. YcnoBue peanunsaymy nporpamMmmbl

Ycnosusa peasmsauum nporpaMMbl:  TMMHa3Ws NPefoCcTaBifeT HeobXxoanMMoe
obopynoBaHMe W MpoOrpaMMHOe O6ecrneyeHue, KOTOPOe 3KCMayaTupyeTcsa B
TedeHun roga. Peanusaums  3agad  OydeT CcnocobCTBOBaTb  [fasibHenLlemy
(hopmmpoBaHMIO B3rNs4a rMmMHas1cToOB Ha MUP, PACKPLITUIO PO UH(OPMATUKA B
(hopmMmMpoBaHMN €CTECTBEHHOHAYYHOW KapTWHbI MUPa, Pa3BUTUIO MbILLMIEHNS, B
TOM 4ucne POPMUPOBAHUIO ANTOPUTMUYECKOTO CTUNA MbILIEHNS, NOArOTOBKe
YUYEHWNKOB K XXM3HW B UH(POPMAaLMOHHOM 06LLIECTBE.
B paboTe ncnonb3ytoTcs criegytowme Habopbl: «9686. TexHonorna n usnka,

Pasgen 2. Komniekc opraHM3almoHHO-MeaarornyecKux ycroBuii

2.1. KaneHgapHbI y4ebHbIN rpagmk

Tema ypoka CopepxaHue Marepua Kon-Bo yya
n 4acoB



https://kpolyakov.spb.ru/school/robotics/robotics.htm#lego
https://kpolyakov.spb.ru/school/robotics/arduino.htm
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Pomkn, | 1| 1 PerynsaTuBHbIE: KOHTPO/b,
UTto Takoe poboThl? | hoTorpa OLLeHKa, LienenonaraHue.
BBofHbIiA. Lienu u Urto ymetoT fenatb | um u KoMMYyHWKaTUBHbIe
381241 KypCa. po6oThI? MYNbTUM MnaHnpoBaHne y4ebHOro
OBCyKIeHMe Po60TbI B KMHO. eava. COTpYyAHMYeCTBa C
paBOTbI Ha Buabl poboToB. YUYUTENIEM U CBEPCTHUKAMU,
TeKyLMii KoHCTpyKL MK NMocTaHOBKa BOMPOCOB
yUEBHBIN rog, pob0oTOB r|O3HaBaT6ﬂbFlbIEZ paboTa
Mpasuna Tb C MHhopMaumen
MpuHUMN paboTsl 11 PerynatuBHbIe:
po60TOB B naaHMpoBaHne, KOHTPO/b,
NHTEPaKTUBHbIX KoppeKuus.
TpeHaxepax KoMMyHUKaTBHbIE:
MoCTaHOBKa BOMPOCOB
Po6oTbI B lNo3HaBaTeNbHbIE:
TpeHaxepax. NOTMNYECKMe feicTBus,
paboTa ¢ MH(opmaLuen,
A3bIK SIROP. MavaTtka | 1 | 1 PerynaTuBHble:
OnwucaHve n Mo A3bIKY niaHMpoBaHWe, KOHTPO/b,
CTPYKTYpa A3blKa Koppekuus.
KOMMYHUKaTUBHBbIE:
NMoCcTaHOBKa BOMPOCOB
361K SIROP |_|O3HaBaTeﬂbFlbIEZ
NOrNYecKue fencTeuns,
paboTa ¢ MH(opmaLven,
A3bIK SIROP. Mamatka | 1 | 0,5 | 0,5 | PerynsatuBHbIe:
OCHOBHbIe Mo A3bIKY niaHNMpoBaHWe, KOHTPO/b
KOMaHApbl, KoMMyHUKaTBHBbIE:
nepemMeHHble, MoCTaHOBKa BOMPOCOB
Onvcanme s3bika | BCTPOEHHbIE lNo3HaBaTe/IbHbIe:
hyHKUMN yMeHue paboTarh C

yrnpaBneHus B
TpeHaxepax

NH(opMaLMen,
CTPYKTYPMPOBaTb 3HaHUA




Cnocobbl
yrpaBneHmns
poboTamu

Cnoco6bl
ynpaBneHnsiMn
poboTamu.
Cnocobsbl 3anuncu
anropmMTMOoB ANs
po60TOB

0,5

0,5

PerynaTuBHble:
nnaHMpoBaHWe, KOHTPO/b
KOMMyHMKaTVBHbIE:
MocTaHOBKa BONPOCOB
Mo3HaBaTenbHbIE:
paboTa ¢ MH(opMaLmeit

TpeHaxep
«YnpasneHue ¢
nynbTa»

3HaKOMCTBO C
TPeHaKepom

NHTepak
TUBHbI
TpeHaxe

P

PerynatuBHbIe:
nnaHWpoBaHWe, KOHTPO/Ib,
KOPPeKLMS, OLEHKa.
KoMMyHMKaTVBHbIE:
NMoCTaHOBKa BOMPOCOB
lMo3HaBaTe bHbIE:
NOTNYECKMe AENCTBYUS,
paboTa ¢ MH(opmaLuei

MpakTneyckas
paboTa
«[1BM>KeHne C
[AaTYMKOM
OCBELLEHHOCTU»

TpeHaxep
«[1BMKeHwue ¢
[AaTYNKOM
OCBELLEeHHOCTU»

NHTepak
TUBHbIIA
TpeHaxe

P

PerynsaTuBHble:
CaMOCTOATENIbHO
KOHTPONMPOBaTb CBOE
Bpems
Mo3HaBaTenbHbIE:
NeACTBMSA MOCTAHOBKA W
peLleHns npobnem:
(hopmynvpoBaHme
npo6emsbl;
CaMOCTOATe/IbHOE COo3aHne
cnoco6os
peLLeHus npo6nem
TBOPYECKOr0 U MOWMCKOBOIO
Xapakrepa
KoMMyHVKaTVBHbIE
MnaHWpoBaHWe Yy4yebHOro
COTPYAHNYECTBa, BblpaXaTb
CBOW MbIC/N B CO-
OTBETCTBUM C 3aJaqeil




TpeHaxep VHTepak PerynsaTuBHbIe:
«[ABUXKEHME C TUBHbIA CamMOCTOSATe/IbHO
[AaTYNKOM TpeHaxe KOHTPO/IMPOBATL CBOE
OCBELLEHHOCTU» p. Bpems
Pa3nnyH [No3HaBaTeNbHbIE:
ble [eCTBNA  MOCTaHOBKM 1
n306pax peLLeHuns npobnem:
NpakTnyeckas
pa6ota eHua (hopmynvpoBaHme
" Tpacc npo6nemsl;
PaspaboTka
8 CamMOoCTOATeNIbHOE Co3faHue
COOCTBEHHbIX
crnoco6os
Tpacc ans
" peLLeHus npo6nem
TpeHaXepos
TBOPYECKOr0 M MOWCKOBOIO
Xapakrepa
KOMMYHWKaTUBHbIEe
MnaHWpoBaHWe Yy4yebHOro
COTPYAHMYECTBa, BblpaXKaTb
CBOM MbIC/IN B CO-
OTBETCTBUW C 3afa4el
TpeHaxep VHTepak PerynatunBHble:
«[1BMXeHue ¢ TUBHbIN NNaHNPOBaHNE, KOHTPO/b,
ABYMS faTumKaMy | TpeHaxke KOPPEKUUA, OLEHKa.
KoMMyHVKaTVBHbIE:
OCBELLEHHOCTU»
[NpakTueyckas . P yMeHue paGoTaTh B KOMaHge
padoTa Mo3HaBaTeNbHbIe:

9 «[1BMXeHMe C Norunyeckune aencTems, paborta
[ABYMSA faTynKamu C MHGopMaLmen,
OCBELLEHHOCTU» thopmuposaHue NKT-

KOMMNETEHTHOCTU
TpeHaxep NHTepak PerynatuBHble:
«[IBUXKEHME C TUBHbIA CaMOCTOSATe/IbHO
[OBYMS faTyuvKaMu | TPeHaxe KOHTPO/IMPOBATL CBOE
OCBELLEHHOCTU» p. Bpems
Pa3nnuH lNo3HaBaTeNbHbIE:
ble [ECTBMA  MOCTaHOBKM 1
n306pax peLLeHuns npobnem:
MpakTnyeckas
pa6ota eHuns (hopmynMpoBaHue
" Tpacc npo6nemsl;
PaspaboTka
10 CamMOCTOSTe/IbHOE CO3faHue
COOCTBEHHbIX
crnoco6os
Tpacc ans
" peLleHmns npo6siem
TpeHaXepos
TBOPYECKOr0 M MOWCKOBOIO
Xapakrepa

KOMMyHMKaTVBHbIE
MnaHWpoBaHWe Yy4ebHOro
COTPYAHNYECTBa, BblpaXaTb
CBOW MbIC/A B CO-
OTBETCTBUM C 3ajaqeil
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MpakTneyckas
paboTa
«[1BM>KeHWe C
Tpemsa JaTymMkKamu
OCBELLEHHOCTU»

TpeHaxep
«[1BMXeHwue ¢
Tpems gatymMkamm
OCBELLEHHOCTU»

VHTepak
TUBHbIIA
TpeHaxe

P

PerynaTtuBHble:
NNaHUPOBaHWe,
KOppeKLMs, OLEHKa.
KoMMyHMKaTUBHbIE:

yMeHve paboTaTtb B KOMaHze
Mo3HaBaTe/IbHbIE:
Nornyeckune aencTems, paborta
C VH(hopMaLmei,
thopmuposaHune NKT-
KOMMETEHTHOCTM

KOHTPO/1b,

12

MpakTnyeckas
paboTa
"Pa3paboTka
COBCTBEHHbIX
Tpacc ans
TpeHaxepoB"

TpeHaxep
«[1BMKeHwue c
Tpemsa faTymkamu
OCBELLEHHOCTU»

NHTepak
TUBHbIN
TpeHaxe
p
PaznnyH
ble
n306pax
eHus
Tpacc

PerynsaTuBHbIE:
CamMOoCTOATeNIbHO
KOHTPO/IMPOBATL CBOE
Bpems
lNo3HaBaTesibHbIE:
[e/CTBNA  MOCTaHOBKN 1
peLLeHns npobnem:
(hopmynupoBaHue
npo6semsl;
CamoCTOsTeNIlbHOE Co3faHue
croco6os
peLleHmns npo6nem
TBOPYECKOr0 M MOWCKOBOIO
Xapakrepa
KoMMyHMKaTVBHbIE
MnaHupoBaHue y4ebHOro
COTPYLHMNYeCTBa, BblpaXkarb
CBOM MbIC/IN B CO-
OTBETCTBUM C 3a[a4el

13

MpakTneyckas
paboTa
«[1BM>KeHWe C
YeTbIpMA
farynkamu
OCBELLEHHOCTU»

TpeHaxep
«[1BMKeHwue ¢
YeTbIpbMS
flaTymKamm
OCBELLEHHOCTU»

NHTepak
TUBHbIIA
TpeHaxe

P

PerynatuBHble:
niaaHupoBaHve,
KOPPeKLMs, OLEHKa.
KoMMyHUKaTUBHbIE:

yMeHUe paboTaTb B KOMaHze
Mo3HaBaTesbHbIE:
NOrnYeckme fencTems, pabota
C MHopMaLmen,
thopmuposaHue NKT-
KOMMETEHTHOCTM

KOHTPO/b,




14

TpeHaxep
«[iBmxXkeHwne ¢
YeTbIpPbM$
AaTyYnKaMm
OCBELLEHHOCTU»

[MpakTn4ecKas

pabota

"Pa3paboTka

COOCTBEHHbIX

Tpacc ans

TpeHaxkepoB"

VHTepak
TUBHbIIA
TpeHaxe
p.
PaznnyH
ble
n306pax
eHus
Tpacc

1

PerynsaTuBHbIe:



NeronsHg. O Ponnkn, 1 PerynatuBHbIe:
KomnaHum Jlero. (hoTtorpa MniaHNpPoBaHWe, KOHTPO/b
MyTewecTBye B hun n KOppeKLMs, OLEHKa.
cTpaHy Jlero. MYNbTUM KOMMYHUKaTMBHbIE:
Nero enma MocTaHOBKa BOMPOCOB
KOHCTPYKTOpbI lMo3HaBaTe bHbIE:
WNHpopmaums 06 Noruyeckue LeicTemns,
MMeroLLMXCA paboTa ¢ MH(opMaLmeii
17 | KomnaHua JIEFO | KOHCTpyKTOpax
KomnaHun JIETO,
nx
(hYHKLMOHaNbHOM
HasHaYeHun u
OTINYUN,
[eMOHCTpauus
NMEIOLLMXCA Y HaC
HabopoB.
3HakoMmmca ¢ MpeseHT 0,5 | 0,5 | PerynatusHble:
Ha6opoMLEGOedu | auus naaHMpoBaHue, KOHTPO/b
KOHCTPYKTOpb! cation 9686.410 KOMMYyHNKaTUBHbIE:
18 NEFO HeobX04MMO 3HaTb MoCTaHOBKa BONPOCOB
rnepes Hadanom Mo3HaBaTe bHbIE:
paboThl . yMeHMe paboTarh C
VH(opMaL e,
Cobupaem mogens | Mocobue 1 | CTPyKTypMpOBaTb 3HaHUA
19 Ha6op LEGO «ABTOMOOU/Ib» Aons
education 9686 cbopku
MOZEenu
HaGop Cobupaem mogens | Mocobue 1
20 | «LEGOeducation | ¢ BerpsHas ANA
9686 Me/lbHMLa». cbopkm
MOZENn
Habop Cobupaem mogens | Mocobue 1
21 | «LEGOeducation «Y/B0pOuHas ANA
9686 maLumHa». cbopkm
MOZENn
HaGop Co6mp§ewlyogenb Mocobue 1
22 | «LEGOeducation «OTOOVHbIA ANA
9686 MO/IOTOK» cbopku
MOZENn
HaGop Cobupaem mogens | Mocobue 1
23 | «LEGOeducation «MasTHmK» gggpm
9686 MOZENu
Ha6op LJeMoHcTpaymns Mocobue 1
24 | «LEGOeducation | MOASM o AN
0686 «[oAbEMHBIA cbopkm
KpaH» MOZENu
HaGop JemoHcTpauums Mocobue
25 | «LEGOeducation | MOAEM AN
9686 « Cobayka» cbopku

MOZENN




JeMoHcTpauuns Mocobue
Ha6op «LEGO mMogenun «JlyHoxog» | ans
26 .
education 9686 cbopku
MOoZenu
Bbi60p TEMbI. 0,5 | 0,5 | PerynatuBHble:
AKTYaNnbHOCTb CaMOCTOATE/IbHO
BblOpaHHOW TeMbI. KOHTPO/IMpOBaTb CBOE
[MocTaHOBKa Bpems
npo6nembl. KoMMyHUKaTBHbIE
BbipaboTka MnaHnpoBaHne y4ebHOro
runotessbl. Lienb COTPYL4HNYeCTBa C
npoekTa. 3agayu yumnTesiemM 1 CBEPCTHUKAMU
npoekTa. [leneHue —
97 Ha60p_ «LEGO Ha ornpefeneHue Lenu,
education 9686 rpynmnbl.nogpo6Hoe (OYHKLMIA YHaCTHUKOB,
onucaHue 6yayumnx croco6os
mogenen B3aMMOAENCTBUS;
MoCTaHOBKa BOMPOCOB
lMo3HaBaTe bHbIE:
NOTNYECKME AENCTBUS,
paboTa ¢ MH(opmaLuen,
(hopmuposaHme NKT-
KOMMETEHTHOCTMW.
PacnpegeneHue 1 | PerynaTtmBHble:
0653aHHOCTE B CaMOoCTOATeNIbHO
rpynne. ¥ TOUYHSAEM KOHTPO/IMpOBaTb CBOE
napameTpbl Bpems
npoekKTa. lMo3HaBaTe bHbIE:
JononHsaem ero BbleNeHne n
28 Pa6oTa Haj cxeMamu, (popmyjlmposaHme no3HaBa-
npoeKTamm YC/OBHbIMM TeNbHON Lenu;
yepTeXamu, MOMCK W BblAeneHune
fo6asnsem HeobXo4MMOi
onucarenbHyt0 NHopmaLmu

4acCTb.
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PaboTa Hag
npoeKTamu

PerynatusHble:
KOHTPO/Ib, KoppeKums,
OL|eHKa.
KOMMYyHUKaTUBHbIE
BblpaXXaTb CBOW MbIC/IN B
COOTBETCTBUM C 3afavamu
7 YCNOBUAMM
KOMMYHMKaLUmu;

BNajeHne MOHOOMMYECKO
7 AManornyeckonm
(hopmamu peuu

33

PaboTa Haf
npoeKTamu

PerynatuBHbIe:
KOHTPO/Ib, KoppeKuus,
OLLeHKa.
KoMMyHUKaTBHbIE
BblpaXXaTb CBOM MbICIM B
COOTBETCTBUM C 3afavamu
7 YCNOBUAMM
KOMMYHMKaUmMWK;

BMafieHMe MOHOMOMNYECKOM
7 ANanornyeckom
(hopmamu peyu

34

3almTa NPOeKToB

PerJ'IFlTI/IBHbIeZ KOHTPO/b,
KOPPEKLIMSI, OLIEHKaA.
KOMMYHUKaTUBHbIE
BblpaXXaTb CBOW MbIC/IN B
COOTBETCTBUM C 3afavamu
7 YCNOBUAMM
KOMMYHMKaLUmMW;

BNlafileH1e MOHO/IOTMYEeCKO
7 AVanornyeckon
(hopmamu peyu

2.2. TlnaHupyemMble pe3ynbTarhbl

[MporHo3mpyemblii pesynbTart. 10 OKOHYaHWI0 Kypca 00yUeHs yyallmecs

AO/MKHbI:
3HaThb:

— npaBuna 6e3onacHoi paboThbl;
— OCHOBHble KOMMOHEHTbI KOHCTPYKTOpOoB JIEIO;

— KOHCTPYKTMBHbIE 0COGEHHOCTU Pa3NIMYHbIX MOAENENA, COOPYXKEHWIA U

MEXaHWN3MOB,;

— KOMMbIOTEPHYIO Cpedy, BK/HOUALOLLYHO B Cebs rpamyecknii S3blK

NporpaMM1poBaHus;

— BuAbl NOABMXHBLIX N HENOABMXHBLIX COE,D,I/IHeHI/II‘/JI B KOHCTPYKTOpPE, OCHOBHbIE

MpVeMbl KOHCTPYVMPOBaHNSA POOOTOB;
— KOHCTPYKTMBHbIe 0COGEHHOCTU Pa3/IMYHbIX POOOTOB;




MopsAAOK CO34aHNs a/iropuTMa Nporpammbl, 4eNCTBUA POOOTOTEXHNYECKMX
CPeLcCTB;
KaK M1Cro/b30BaTh CO3AaHHbIe MpPorpammbl;
CamMOoCTOATe/IbHOPeLLaTbTEXHMYECKMe3a4a4umBIpoLecce
KOHCTPYMpOBaHWA pob0ToB  (NaHMpOBaHWe MPeACToAWMX  AeNCTBUN,
CaAMOKOHTPO/Ib, TMPUMEHATb MOJIyYEHHbIE 3HAHWA, TMNPWEMbl W OMbIT
KOHCTPYMPOBAHNA C MCNOMb30BaHMEM CeunasbHbIX 3/1IEMEHTOB, U APYTMX
00beKTOB 1 T.4.);
co3aBarb peasibHO AeiCTBYHOLLME MOLEIN POBOTOB MPY MOMOLLY
crewymanbHbIX 3/1eMEHTOB M0 pa3paboTaHHOM CXeMe, N0 CO6CTBEHHOMY
3aMblIChy;
c0o34aBaTb NPOrpaMmMbl Ha KOMMbIOTEPE A/18 Pas/IMyHbIX POOOTOB;
KOpPpPeKTMpoBaTb NPorpaMmbl NMpu HEOOGXOANUMOCTH.

YMeTb:
NPUHUMATL UM HaMeyaTb Y4ebHYH0 3aady, ee KOHeUHYHO Lefib;
NPOBOAMTL COOPKY POBOTOTEXHUYECKUX CPEACTB, C NpuMeHeHnem LEGO
KOHCTPYKTOPOB;
c034aBaTb NPOrpaMmbl 415 PO60TOTEXHNYECKUX CPEACTB;
MPOrHO3MpPOBaTh Pe3yNbTarbl PaboTh;
NNaHMPOBaTb XOf BbIMO/IHEHNSA 3a[aHNS;
paumnoHasibHO BbIMNOMHATL 3a4aHue;
PYKOBOAMUTL paboToii rpynnbl NN KONNEKTUBA,;
BbICKa3bIBaTbCA YCTHO B BUAE COOOLLEHNSA UK AOKNa4a,;
BbICKa3bIBaTbCS YCTHO B BU/E PELEH3UN 0TBETa TOBApULL;
NPeLACTaBNATb OAHY U Ty XXe NH(OPMAaLMIO Pa3IMYHbIMK crnocobamu,

MexaHn3M 0TCNEeXMBaHWSA pPe3yNbTaToB:
onMMnnagpl;
COPEBHOBaHUS;
y4ebHO-1CCnefoBaTeIbCKME KOH(epPeHLUNN;
MPOEKTbI;
MOArOTOBKA PEK/TaMHbIX OYK/IETOB O NPoAenaHHOW paboTe;
OT3bIBbl MPenoaasaTens 1 PoAUTENel YY4EHNKOB Ha CaiiTe LLKO/bI.

2.3. dopmbl aTTecTaunm
[MpegnonaraeTca npoBepka YCBOEHMS MaTepuasa B (DOPMe OTKPbITbIX

YPOKOB, y4yaCTMe B KOHKypcax (LUKONbHOro, ropOACKOro, pecnyb/IMKaHCKOro
YPOBHS).

|_|pl/l OUEeHMBaHNN WUTOroBOro rMpoeKTa Ceayet o6pamaTb BHMMaHWE Ha

TaKMe 3IEMEHTLI NMPOEKTA, KaK:

TEXHUYECKYHO C/IOXKHOCTb;
MPaKTUYECKYH0 3HAYMMOCTb MPOEKTA.



MomMyMO COOCTBEHHO MNPOEKTa CrefyeT OLeHMBaTb YMEHWUA TPYNnoBOi
paboTbl. YMeHNe opraH13oBbIBaTb PaboTy B rpymnne crnefyeT OLeHMBaTb Mo:
— Ha/IMYMIO N (DYHKLMOHANIbHOCTU pasfenieHns 0653aHHOCTENR;
—  MHMOPMMPOBAHHOCTK FPYnrbl 0 pe3ynbrarax paboTol;
— BK/Iagy Kaaoro yieHa rpynneoil.

2.4. Cnuncok nntepatypbl

Cnuncok nutepatypbl 4N4 rnegarora
1) TexHonorusa n usmka. Knura ans yuntens, LEGO Educational

2) Mepsopo6oT LEGO® WeDo™ (LEGO Education WeDo), 2009, The LEGO Group.

Cnuncok nuTepartypbl ANA yyaulnxca
1. LEGO®. KHura nrp. Oxusu cson mogenn! Jimnkosuy, 4. Ikcmo, 2014

2. Punsnyeckune akcrepumeHTbl 1 onbiTbl ¢ LEGO MINDSTORMS Education
EV3 KopsarnH A., CmonbHukoBa H., AMK IMpecc, 2020

3. bonbliaa kHura noesfos LEGO. PyKoBOACTBO MO CO34aHNI0 PeayTIMCTUYHbIX
mogenein Mattec X., 2020

4. KoHcTtpyupyem pob6oTtoB Ha LEGO® MINDSTORMS® Education EV3.
MoTobaiik , Tapanata B., KpacHbix A., CanaxoBa A., JlabopaTopus 3HaHUiA,
2018

5. VIHCcTpyKuun K Habopam LEGO, 2020

NHTepHeT-pecypchbl

1) https://education.lego.com/ru-ru/downloads

2) Robot Virtual Worlds — BupTyasibHble MUpbl PO60TOB.

3) Mind-storms.com — caiT, NoCBALWEHHbIA po6oTam LEGO Mindstorms.

4) Bupaeoypoku no nporpammposaHmto pobotos LEGO Mindstorms EV3.

5) www.prorobot.ru — caiT Nnpo po60ToB 1 POBOTOTEXHUKY,.

6) Pobonnargopma Robbo (Scratchduino) — nporpammupoBaHue Arduino-
pob6oTOB Ha Scratch.

7) 3aHMMmaTe/lbHas PO60TOTEXHNKA — BCE 0 poboTax Ans AeTelw,
poaUTENeit, yunTenei.

8) KoHcTpykTop TPUK ans pob0oTOTEXHMYECKOro TBOPYECTBA.

9) TPUK-Cryana — cpefa nporpammmnpoBaHns peasibHbIX U BUPTYasibHbIX
pO6OTOB.

10) O6pasosarenibHad pob0oToTEXHMKA HA TONBATTUHCKOM BUKU-NOPTAsIE.

11)  https://kpolyakov.spb.ru/school/robotics/robotics.htm


https://www.chitai-gorod.ru/books/authors/lipkovits_d/
https://www.chitai-gorod.ru/books/authors/koryagin_a_smolnikova_n/
https://www.chitai-gorod.ru/books/publishers/dmk_press/
https://www.chitai-gorod.ru/books/authors/mattes_kh/
https://www.chitai-gorod.ru/search/result/?q=%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%B8%D1%80%D1%83%D0%B5%D0%BC%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D0%B2%20%D0%BD%D0%B0%20LEGO%C2%AE%20MINDSTORMS%C2%AE%20Education%20EV3.%20%D0%9C%D0%BE%D1%82%D0%BE%D0%B1%D0%B0%D0%B9%D0%BA&type=name
https://www.chitai-gorod.ru/search/result/?q=%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%B8%D1%80%D1%83%D0%B5%D0%BC%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D0%B2%20%D0%BD%D0%B0%20LEGO%C2%AE%20MINDSTORMS%C2%AE%20Education%20EV3.%20%D0%9C%D0%BE%D1%82%D0%BE%D0%B1%D0%B0%D0%B9%D0%BA&type=name
https://www.chitai-gorod.ru/search/result/?q=%D0%A2%D0%B0%D1%80%D0%B0%D0%BF%D0%B0%D1%82%D0%B0%20%D0%92.,%20%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D1%85%20%D0%90.,%20%D0%A1%D0%B0%D0%BB%D0%B0%D1%85%D0%BE%D0%B2%D0%B0%20%D0%90.&type=author
https://education.lego.com/ru-ru/downloads
http://robotvirtualworlds.com/virtualbrick/
https://sites.google.com/site/gask3t/
http://www.wafflesrobotics.com/fll/fll-resources/
http://www.prorobot.ru/
http://robbo.ru/
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D1%80%D0%B5%D1%82%D1%87_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
http://edurobots.ru/
http://www.trikset.com/
http://blog.trikset.com/p/trik-studio.html
http://wiki.tgl.net.ru/index.php/%D0%9E%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://kpolyakov.spb.ru/school/robotics/robotics.htm

