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AHHOTAIUA

[Iporpamma BHEypO4yHOU JeATenbHOCTH «PoOOTOTEXHMKa» [UIsi O KIIAcCOB
cootBercTByeT TpeboBanusM PI'OC, npegHazHayeHa Uit OOydYarOIIUMXCS YPOBHS
OCHOBHOTO 0011[ero 00pa3oBaHHsA MYHHUILMIAIBHOTO Ka3€HHOTO 00I111e00pa30BaTEIbHOTO
yupexaenus: ['opogokckast COLLT No2.

[Ipn cocraBieHWHM JaHHOW MPOrpamMMbl aBTOPOM HCIIOJIb30BaHbI  CIIEAYIOIINE
HOPMaTUBHO-TIPABOBBIE IOKYMEHTHI:

- @enepanbHbiii 3akoH OT 29.12.2012 Ne273-d3 «OO0 ob6pazoBanuu B Poccuiickoi
denepauumny;

- Ilocranosnenue I'maBHoro rocyaapcrseHHoro Bpaua P® ot 29.12.2010r. Nel89 «O6
yrBepxaeHun  CanlluH 2.4.2.2821-10....» p. «CaHATapHO-3NMUIEMHUOIOTHIECKUE
TpeOOBaHUS K YCJIOBUSIM M OpraHuzanuu oOydeHus B 0011e00pa3oBaTebHbIX
YUPEKACHUSIX);

- [Ipukaz MOuH P® ot 06.10.2009r Ne373 «OO0 yTBEepXkIEHUU U BBEICHUU B JACHCTBUE
(dbenepanbHOrO0 TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa HayajabHOIO OOIIEro
o0pa3oBaHUs» (C N3MEHEHHUSIMH U TOTIOJTHEHUSIMH ),

- [Ipukaz MOuH P® ot 17 nekabpst 2010 roga Nel897 «OO0 yTBepkA€HUU U BBEJICHUU B
neicTBue  (enepalibHOrO  rOCYJAapCTBEHHOINO  CTaHAAapTa  OCHOBHOIO  OOIIEro
oOpa3zoBaHusI»(C U3MECHECHUSAMH H JIOTIOJTHCHUSIMH ),

- Uudopmarmonnoe nmucbkMo MOuH P® Ne(3-296 ot 12 mas 2011r. «O06 opranuzanuu
BHEYPOUHOH  JEATEIBbHOCTM HNpPU  BBEACHUU  (DEAEpalbHOTO  rOoCydapCTBEHHOTO
o0pa30BaTeNbHOrO CTaHAapTa OOIIET0 0Opa30BaHUY;

- [Ipukaz MOuH P® ot 31 nekabps 2015 rona Nel1576 «O BHecenun usmenenuit B ®I'OC
HOOy;

- [Ipukaz MOuH P® ot 31 nexabps 2015 rona Nel577«0O Baecenun uzmenennii B I'OC
OOO0Oy;

- [Tucemo MOuH P® ot 14 nexabpst 2015 roga Ne09-3564 «O BHEYypOUHOU ESITEIHLHOCTH
Y pealii3aliy JO0MOJHUTEIbHBIX 00pa30BaTelIbHBIX MPOTPaAMM»;

- IImceMmo MOuH Camapckoii obmactu ot 17.02.2016 NeMO-16-09-01/173-TY «O
BHEYPOYHOU JESATEIBHOCTIY;

- I'puropseB J[.B., CrenanoB II.B. BnHeypouHass nOeATENbHOCTh IIKOJIBHUKOB.
Metoanueckuii KOHCTpYKTOp — M., 2010.

- Ctparerust pa3BUTus O0Tpaciv HHOOPMAIMOHHBIX TexHOoTrui B Poccuiickoit deneparuu
Ha 2014-2020 rr. u Ha nepcnekTuBy A0 2025 rona;

- l'ocynapctBennas nmporpamma Poccuiickoit @eneparun «MHpOopManinoHHoe 001IeCTBOY
(2011-2020 rozmr);

- Kommnekcnass mporpamma «Pa3Butue o0pazoBaTenbHOW poOOTOTEXHUKH u  [T-
oOpazoBanus B Poccuiickoit @enepanunn», cpok peanuzanuu nporpammsl 2014- 2020 rr.
niepBsIit atam: 2014-2016 rr.

JlaHHast mporpaMMa coCTaBjieHa U aJalTUPOBAHA I BHEYPOYHOU €SI TEIbHOCTH Ha
OCHOBE aBTOPCKO mporpammbl 1o «PoboroTexnuke» minsa 5 kimaccoB OBcsuuikoi JIEO.
Kypc mnporpammupoBanus podora EV 3 B cpeme Lego Mindstroms EV3 / JLIO.



Oscauunkas, [.H. Oscaaunkuii, A.Jl. OBcsiHuLIKui. 2-e u3naanue., nepepad. U mqon. — M.
NznarensctBo «Ilepon, 2016. — 300 c.).

AKTyaJIbHOCTh KPYKKOBOUW paOOThI 3aKJIIOYAETCA B TOM, YTO OHA HaIpaBiieHa Ha
(dhopMHUpOBaHNE TBOPYECKOW JTUYHOCTH, YMEIOMIEH KPEaTHBHO, HECTAHAAPTHO MBICIHTD.
Texnonornyeckue ©Habopsl koHCTpykTOopa LEGO Education WeDo wu LEGO
MINDSTORMS EV3 opueHTHpOBaHBI Ha U3yYE€HNE OCHOBHBIX (DM3MUECKUX MPUHIIATIOB U
0a30BbIX TEXHUUECKHUX PEIICHUM, JIKAITINX B OCHOBE BCEX COBPEMEHHBIX KOHCTPYKIIUHN 1
YCTPOWCTB.

Meau Kypca:

1. CaMOpa3BUTHE U PA3BUTHUE JIUUYHOCTU KAXKJIOTO peOEHKA B MPOIECCE OCBOCHUS
MHpa 4epe3 ero COOCTBEHHYIO TBOPUECKYIO MPEIMETHYIO JEATEIbHOCTD;

2. BBEJCHUE IIKOJBHUKOB B  CIOXHYIO Cpely KOHCTPYMPOBaHUS C
HCII0JIb30BaHUEM MH(DOPMAIIMOHHBIX TEXHOIOTUH;

3. OpraHM3alHs 3aHATOCTH IIKOJBHUKOB BO BHEYPOUYHOE BPEMSI.

3amauu Kypca:

3HakoMcTBO co cpenoit nporpammupoBanus LEGO MINDSTORMS EV3, 6a30BbiMm,
pecypcHbIMU HaboOpamMu U KocMudeckuM HabopoMm koHcTpykTopa LEGO WeDo u LEGO
EVS;

Br1saBuThH u ImoaAACpKaThb TBOPUYCCKUX I[GTGI)'I, MOTHUBHUPOBAHHBIX Ha
HpO(i)eCCI/IOHEUIBHYI-O ACATCIIBHOCTD MW IIOJIYYCHHC BBICOKOKAYCCTBCHHOI'O BBICHICTO
O6pa3OBaHI/IH B COBPCMCHHBLIX U IICPCIICKTHUBHBIX 001acTIX 3HAHUH HHXCHCPHOT'O HpO(bI/IJ'IH;

CdopmupoBaTh yMEHHE CaMOCTOSITENIBHO pEIlaTh TEXHUYECKHE 3aJlauMd B Mpoliecce
KOHCTPYUpPOBaHUsI Mojiesiel (BRIOOp Marepualia, MJIaHUPOBAHUE TPEACTOSIINX JTCUCTBUM,
CaMOKOHTpPOJIb, YMEHHE NPUMEHATH IIOJYYEHHbIC 3HAHHS, IPUEMBI W OIbBIT B
KOHCTPYMPOBAHUU JPYTHX OOBEKTOB U T.11.);

CtumynupoBaTh HAaXOMYMBOCTh, H300pETATETHLHOCTh M TOWCKOBYIO TBOPYECKYIO
JNEATENBHOCTh YYaIllUXCsl, 1 OPUECHTUPOBAHUE HA PELICHUE MHTEPECHBIX U IMPAKTUYECKU
BAXKHBIX KOMIUIEKCHBIX 3a/1a4;

[To3HaKOMUTH y4aluxcsi C OCHOBaMU pPOOOTOTEXHUKH M CYIIECTBYIOIUMHU
COpPEBHOBAHMSIMU POOOTOB;

DcTeTndecKkoe, HpaBCTBEHHOE M TPYAOBOE BOCIIMTAHNE,
Pa3BuTh TBOpUECKHE CIOCOOHOCTH;
CdopmupoBaTh yMeHHE paOOTHI ¢ HAYYHO-TEXHUYECKOM JINTEPATyPOH;

Pa3BuTh HaBBIKM MTOMCKA HH(DOPMAITUU M PACKPBITH BO3MOXKHOCTH ceTH MHTEpHeT 1uis
pabOTHI HAJl MPOEKTOM.

3HAaKOMCTBO CO cpeoit mporpammupoBanus LEGO Mindstorms EV3,

YcBOGHHE OCHOB nporpaMMupOBaHMs, IOJIYUYUTb YMCHHUSA COCTABJICHHA IIPOCTBIX U
CJIOXHBIX aJITOPHUTMOB,



YMeHHe HUCHOJb30BaTh CUCTEMbl PErHCTPALUU CHUTHAJIOB JAaTYMKOB, MOHWMAaHHE
MPUHIIUIIOB OOPATHOM CBSI3H;

[IpoekTupoBanue poOOTOB U NPOrPAMMHUPOBAHUE UX JICHCTBUIA;

qGPCB CO31aHHuC COOCTBEHHBIX ITPOCKTOB IIPOCJICKUBATD IT10JIB3Y IIPUMCHCHU S pO6OTOB
B peaHBHOﬁ KHN3HH,

Pacmmpenue o6nactu 3nanuit o mpodeccusix;
dopmupoBaHue yMEHUS paboTaTh B TPYIIIE;

Pa3BuBath YMCHUA H3JIaraTb MBICJIM B YETKOM JIOTUUYECKOM IMOCJICAOBATCIbHOCTH,
OTCTauBAaTb CBOIO TOYKY 3PCHHA, aHAJIN3UPOBATb CUTYAlIUIO U CAMOCTOATCIIbHO HAXOIUTh
OTBCTBI Ha BOIIPOCKHI ITYTEM JIOTHYCCKUX paCCYH(IIGHHﬁ.

JlaHHas mporpamMma MpeJrnojiaracT pelieHHue WHXKEHEPHBIX U KOHCTPYKTOPCKUX
3a7a4, a Takke oO0ydeHue OOBEKTHO-OPUEHTUPOBAHHOMY MPOrPaMMUPOBAHUIO U
MOJICTUPOBAHUIO C ucmoab3oBaHue KOHCTpykTopoB LEGO Education WeDo, LEGO
MINDSTORMS EV3. Ucnonws3oBanue koHcTpyKTOpoB ceput LEGO WeDo u LEGO EV3
MO3BOJISIIOT PEIIaTh HE TOJBKO THUIIOBBIE 3aJaud, HO W HECTaHJApTHHIE CHUTYallWH,
MCCJIEIOBAaTh JATYMKU U MOBEJECHUE pPOOOTOB, BECTH COOCTBEHHBbIE HaOmrojeHus. Kpome
TOro, paboTa B KOMaHJE CHOCOOCTBYET (POPMHUPOBAHUIO YMEHHS B3aMMOJICHCTBOBATH C
COy4YeHUKaMHu, (POpMyIUPOBATH, aHATU3UPOBATH, KPUTUUECKU OLIEHUBATh, OTCTAUBATh CBOU
uneu. IIpu nanpnelimem ocBoenun LEGO WeDo u LEGO EV3 cTaHOBUTCS BO3MOXKHBIM
BBIIIOJTHEHUE CEPBE3HBIX IMPOEKTOB, PA3BUTHE CAMOCTOSITEILHOIO TEXHUYECKOTO
TBOPYECTBA, Y4aCTHE B COPEBHOBAHUAX MO POOOTOTEXHHUKE.

HoBusna nporpamMmmsl

Pabora c¢ oOpa3oBarensHbiMu KOHCTpykTOpamu LEGO WeDo u LEGO EV3
MO3BOJIAET IIKOJIbHUKAM B (JOpME MO3HABATEIBHOM UIPHI Y3HATh MHOTHE Ba)KHbIE UJIEU U
pa3BUTh HEOOXOAWMBbIC B JalbHEHIIEW >XU3HM HaBbikA. [IpW mocTpoeHMH MoneTu
3aTparuBaeTcs MHOXECTBO MPOOJieM U3 pa3HbIX 00siacTell 3HaHUSI — OT TEOPUU MEXAHUKHU
710 TICUXOJIOTHH, — YTO SIBJISIETCS BIIOJHE €CTECTBEHHBIM.

AKTYaJIbHOCTH IPOrPaMMbI

AKTyaJIbHOCTh JTaHHOM MPOrpaMMbI COCTOMT B TOM, YTO POOOTOTEXHHKA B HIKOJIE
MPEACTABISIET ydallUMCs TeXHojoruu 21 Beka, CHOCOOCTBYET pa3BUTHIO MX
KOMMYHUKATUBHBIX CIOCOOHOCTE, pa3BUBaET HaBBIKH B3aUMOJICHCTBUS,
CaMOCTOSATENIbHOCTH TPU NPHUHITHU PEIICHUN, PACKPhIBAET UX TBOPUYECKUI MOTEHIIHAIL.
[TogpocTku nydiie MOHUMAIOT, KOIJIa OHU YTO-JIMOO CaMOCTOSATEIBHO CO3JA0T WM
nzooperator. Ilpu mnpoBeneHUH 3aHIATHH MO POOOTOTEXHHKE 3TOT (PAKT HE MPOCTO
YUHUTBIBAETCS, @ PEATIbHO HUCIIOJIB3YETCS Ha KaXAOM 3aHSTUH.

Peanuzanusa 3T1ol mporpamMMbl B paMKax CpEOHEW IIKOJIBI MOMOTaeT Pa3BUTHIO
KOMMYHHMKATUBHBIX HABBIKOB YUAIIUXCS 3@ CYET aKTUBHOTO B3AUMOJICUCTBHUS AETEN B XOJI€
TPYIIIOBOM MPOEKTHOMN ACSATENBHOCTH, PA3BUBACT TEXHUYECKOE MBINIJICHUE TIPH paboTe ¢

3D penaktopom LEGO u mabopom Lego Education WeDo, LEGO MINDSTORMS EV3,
TaK ke 00y4JaeT Ha4aJbHBIM HaBbIKaM ITPOTrpaMMHUPOBaHUS.



Ilenaroruveckasi mesaeco00pa3HOCTb MPOrpaMMbl O0BSICHSETCS (POPMUPOBaAHUEM
BBICOKOI'O HMHTEJUIEKTa Yepe3 MacTepcTBO. llenbld psa crnenuanbHbIX 3aJaHAM  Ha
HaOIOZICHUE, CpaBHEHWE, NOMBICIIMBaHUE, (DAaHTa3UPOBAHHWE CIYXKAT I JAOCTHIKEHUS
storo. [IporpamMmma HampaBsieHa Ha TO, YTOOBI Yepe3 TPyA MPUOOITUTH JETEH K TBOPUECTRY.

BaxHO OTMETHUTBH, YTO KOMIIBIOTEP HCIIOJIB3YETCS KaK CPEICTBO YIPABICHUSA
MOJIEJIbIO; €0 MCIIOJIb30BAHUE HAIIPABJICHO HA COCTABJICHHUE YIPABJISIOUIUX AJITOPUTMOB
U COOpaHHBIX MOJENICH. YdYammecs TOJydaroT TpeacTaBlieHne 00 0COOCHHOCTSX
COCTAaBJICHHUSI TIPOTpaMM YIIPABJICHUS, aBTOMAaTU3allMM MEXAHU3MOB, MOJEIMPOBAHUU
pPabOTHI CUCTEM.

IIpyHIHI MOCTPOEHUA POTPAMMBI

Ha 3aHsATHAX co3aHa CTPyKTypa [OESITENbHOCTH, CO3JArollas yCIOBUSA IS
TBOPYECKOTO  pPAa3BUTUS IIKOJBHUKOB HA pPa3jJMYHBIX BO3PACTHBIX JTamax U
npeaycMaTpuBaroas ux AudhepeHIanuio 1o CTeneH! 0JapeHHOCTH.

OCHOBHBIE TUJTAKTUYECKUE MPUHITUIIBI TPOTPAMMBI:

L AOCTYIIHOCTDb Y HAI'NIATHOCTD,
L IoCJacaoBaTCIbHOCTb U CUCTCMATHYHOCTD 06yquI/151 1 BOCIIMTAHMU:I,
L Y4CT BO3PACTHBIX U HHANBHUAYAJIbHBIX 0COOCHHOCTEM I[GTCfI.

OO0yuasich 1o mporpamMmme, JAeTH NPOXOJAT MYyTh OT MPOCTOTO K CIOKHOMY, C YIETOM
BO3BpAaTa K NPOHACHHOMY MaTepHaly Ha HOBOM, 0oJiee CJI0’KHOM TBOPUYECKOM YPOBHE.

OTinyuTe I bHbIC 0COOCHHOCTH JAHHOM ITPOTPAMMBI OT YK€ CYIIECTBYIOIINX B 3TON
00J1aCTH 3aKJII0YAETCS B TOM, UTO MporpaMMa OpUEHTUPOBAHA HA MPUMEHEHHUE TUPOKOTO
KOMIUIEKCA Pa3JIMYHOrO JIOMOJIHUTEIBHOTO MaTephajia O MPOCTEHIUX (PU3MIECKUX
3aKOHaXx, JIEKAIIUX B OCHOBE COBPEMEHHON (PM3NYECKON KapTUHBI MUPa, HAN00JIee BAXKHBIX
OTKPBITUSAX B 00JACTH (PUBHKHU.

[IporpamMmoil MmpenyCMOTPEHO, UYTOOBI Ka)XJ0€ 3aHsSITHE ObLIO HANMpaBJICHO Ha
OBJIAJICHHE OCHOBAMH MEXaHUKH, Ha TMPHOOIICHUE JAETe K aKTUBHOM MO3HABATEILHON U
TBOpueckoil pabore. IIporecc oOydeHHS CTpPOUTCS Ha EIWHCTBE aKTUBHBIX U
YBJIEKAaTEIbHBIX METO/IOB U IPUEMOB Yy4eOHOM padOThI, IPU KOTOPOH B MPOIIECCE YCBOCHMUS
3HAHMM, 3aKOHOB MPABUJI y IIKOJIbHUKOB Pa3BUBAKOTCS TBOPUECKHUE HAYaJIA.

OO0pazoBaTeNbHBIN MPOIIECC UMEET PSiJ] IPEUMYIIIECTB:

o 3aHATHS B CBOOOJTHOE BpEMS;

o oOydeHHe OpraHM30BaHO Ha JIOOPOBOJIbHBIX HayallaX BCEX CTOPOH (IETH,
POAUTENH, TIEIATOTH);

o JETAM IPENOCTABIISIETCS BO3MOXKHOCTh YJIOBJIETBOPEHUSI CBOMX MHTEPECOB U

COYETaHUS Pa3IMUHbIX HAPaBICHUN U (POpPM 3aHATHS,

Cpoxu peanusanum nporpammsbl: [IporpaMmma coctaBieHa ¢ y4eTOM CaHUTAPHO-
TUTUEHUYECKUX TPEOOBaHMI, BO3PACTHBIX OCOOEHHOCTEH yJaIUXCsl CPETHETO ITKOIHHOTO
Bo3pacta (11-12 mer), mpencraBiser cOOOW CHCTEMY HMHTEIICKTYyaJIbHO-PA3BUBAIOIINX
3aHSATUN JJIS1 yYaluXcsl HAa4aJIbHBIX KJIACCOB M paccuMTaHa Ha 2 roja oOydeHus .

Pexxum 3ansiTmii: PaGodast mporpamma BHEYpPOUHOU JESATEILHOCTH pacCudTaHa Ha
CJIEAYIOIINE CPOKU U3YUEHHUS MaTepuaia:
5 knacc — 34 gaca B roj, 1 gac B HeJIEIIIO;



Kypc «PoboToTexHHMKa» OTHOCHTCS K OOIIEUHTEIUIEKTyaIbHOMY HAMpPaBIICHUIO
Pa3BUTHS JIMYHOCTH, TJI€ IETH KOMIUIEKCHO HCITOIB3YIOT CBOU 3HAHMUS.

[TpakTrdeckast paboTa ¢ KOHCTPYKTOPOM TMO3BOJISIET 00YUYaIOITIMCS:
COBMECTHO 00y4aThCsl B paMKaxX OJJHOW TPYTIIIb;
pacnpenensiaTb 00s13aHHOCTH B CBOEH TPYIIIIE;
MIPOSIBJISITH TIOBBIIIIEHHOE BHUMAHUE KYJIbTYPE U 3THKE OOIIEHUS;
MPOSIBIISATH TBOPUECKHUI MOAXO/ K PEIICHUIO TOCTABICHHOM 3a/1a4u;
CO3/1aBaTh MOJICNIA PEAIbHBIX O0OBEKTOB U MPOLIECCOB;
penaTh 3a7a4u NPaKTUUECKOTo COJEep>KaHus;
MOJIETTUPOBATH U UCCIIEI0BAThH MPOIIECCHI;
NEePEXOIUTh OT 00yUEHUs K YUCHHUIO.

[Iporpamma BHEYpPOUHOH NEATEILHOCTH «JIeTrOKOHCTpyHpoBaHHe» obOecreunBaet 1-
3 ypOBHU BOCTIMUTATENbHBIX PE3YIbTATOB.

Jlonis macCUBHOCTH OOyYaroIuXcsi MpH peav3alii JaHHOTO Kypca BHEYPOUYHOM
nesareiabHocTH coctaBigeT 30 %.

Jl71st peanu3aiiuy NporpaMMBbl TaHHBINA Kypc oOecriedeH:

- baszoBeiM Habopom WeDo 2.0 (Aprukyn 45300 Hassanue: LEGO® Education
WeDo™)

— BbazoseiMHaOopom LEGO MINDSTORMS EV3 (Aprukyn: 45544 Haspanue:
LEGO® MINDSTORMS®Education EV3™);

— PecypcasiMaabopom LEGO MINDSTORMS EV3 (Aprukyn: 45560 Haspanwe:
LEGO® MINDSTORMS®Education EV3™);

— JlononaurtensHbiM  Habopom Kocmuueckue mnpoexktel EV3  (Aptukyn: 45570
Hazpanne: LEGO® MINDSTORMS®Education EV3™);

— IIporpammuoe obecneuenrie LEGO MINDSTORMS EV3;

— becrmatnoit mporpammoii LEGO Digital Designer (version 4.3.8) (3D penakTop
BHUpTYyanabHOro KoHCTpyKTOpa LEGO);

— HOYTOYKaMu, IPUHTEPOM, CKAHEPOM, BHJIEO O00PYIOBaAaHUEM.

Ilnanupyembie pe3yjbTaThl 0CBOCHHUS MIPOrPAMMBI 110 POOOTOTEXHHUKE!
JIMYHOCTHBIE pE3yJIbTATHI:

1)  ®opmupoBaHHEe  CHOCOOHOCTEH  OOyYarOIMXCA K  CaMOpPa3BUTHIO,
caMo00pa30BaHUI0 W CaMOKOHTPOJIO HAa OCHOBE MOTHUBALMUA K POOOTOTEXHMYECKOH H
y4eOHOM eI TEbHOCTH;

2) ®opMupoBaHUe COBPEMEHHOTO MHPOBO33PEHUS COOTBETCTBYIOIIETO
COBPEMEHHOMY Pa3BUTUIO OOIIECTBA U HAYKH;

3) ®opmupoBanue kKoMMyHHKaTHBHOM W HMKT-KOMIIETEHTHOCTH I YCHEIIHOM
COLIMAJIM3alMU U caMOpealn3aluy B 00I1IeCTBe.

MeTtanpenMeTHbIC Pe3yJIbTAThI:

1) yMeHHE CaMOCTOSATEIBHO OINPEACIATh IEAHM CBOEr0 OOYYEeHHs, CTaBUTh W
dbopmynupoBath Ajia ceOsi HOBBIC 3a7aud B y4€0e WM TO3HABATEILHOW JEATEIbHOCTH,
pa3BUBaTh MOTUBBI 1 HHTEPECHI CBOSH ITO3HABATEIILHOM JICITCIIbHOCTH;



2) yMEHHE CaMOCTOSITENbHO IUIAHUPOBATH MYTH JOCTHXKEHUS 1EJe, B TOM YHUCIe
albTepHATUBHBIC, OCO3HAHHO BHIOMpaTh HambOojee 3(P(EKTUBHBIE CIOCOOBI PEIICHHS
y4eOHBIX U MMO3HABATEIBHBIX 33/1a4;

3) yMeHHE COOTHOCUTH CBOM [JEHCTBHUS C IUIAHUPYEMBIMH PE3YJIbTATAMM,
OCYULIECTBJISATh KOHTPOJIb CBOEU [JEATEIbHOCTH B IIPOLIECCE JIOCTMKEHUS PE3YJIbTaTa,
OMpENeNsATh CIOCOObl JEHCTBUH B paMKax MPEAJIOKEHHBIX YCIOBUM M TpeOOBaHHUIA,
KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUU C U3MEHSIONIEHCA CUTyallue;

4) yMeHHE OlICHMBATh MPaBUIBLHOCTH BBITIOJHEHUS Y4EOHOU 3a7auu, COOCTBEHHBIC
BO3MOKHOCTH €€ PEILICHHUS;

5) BiajeHWe OCHOBAaMHU CAMOKOHTPOJIS, CAaMOOILICHKH, NPUHATHS pEHICHUH u
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON M MTO3HABATENLHOM JCSITEIbHOCTH;

6) yMeHHE ONpeNeisaTh TIOHATUS, CO37aBaTh OOOOIEHHUS, ... YCTAaHABIMBATH
NPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE PACCYKICHHE, YMO3AKIIOUCHUE
(MHIYKTHBHOE, NEAYKTUBHOE U M0 aHAJIOTUH) U J1€T1aTh BHIBOJBIL;

7) yMeHue co371aBaTh, IPUMEHATh U MPEOOPA30OBBIBATH 3HAKU U CUMBOJIbI, MOJEIH U
CXEMBI JUIsl pelIEHUs] yYeOHBIX U TO3HABATENbHBIX 3a/1a4;

[IpeameTHbIE PE3YNBTATHI IO MATEMATUKE U UH(OPMATHKE:

8) oBJIafieHUE MPOCTEHIIIMMU CIIOCOOAMH MTPEACTABICHHS U aHAIN3a CTATUCTHYECKUX
JAHHBIX;

9) pazBuTHE yMEHMIl NPUMEHSATh W3YUYEHHBIE MOHATHUS, PE3YJIBTATHI, METOMABI IS
peuIeHus 3aa4 MPaKTUYECKOro XapakTepa v 3a7a4 U3 CMEXHbBIX TUCLMIUINH;

10) popmupoBanue HHPOPMALIMOHHON U AITOPUTMUUECKON KYJIBTYPBI;

11) ¢opmupoBanue mnpeacTaBieHUsI OO0 OCHOBHBIX M3yYaeMbIX MOHITHSIX:
uH(poOpMalus, aAITOPUTM, MOJIEIIb — U UX CBOMCTBAX;

12)  pa3Butue AJITOPUTMUYECKOTO  MBIIIJICHHUS, HEOOXOMUMOTO  JUIs
poheCCHOHAIBHOM JIEITSIIFHOCTH B COBPEMEHHOM OOIIECTBE.

Memoowt opzanuzauuu yuednozo npoyecca.

o HudpopManMoHHO — pelenTUBHBIA METO (PEIbABICHUE EAaroroM HHPOPMaLIUK U
OpraHu3alysi BOCHPUATHS, OCO3HAHMS M 3allOMHUHAHHME OOYy4YaloUMMHCS IdaHHON
uHbOpMaITUN).

o PenponayKTUBHBEIN METOJ (COCTaBJICHHE WM TMPEIbSBICHUE TEAAroroM 3aJaHuil Ha
BOCIIPOU3BEICHUE 3HAHUI U CTIOCOO0B YMCTBEHHOM U MPAKTUYECKOMN JEATEIHHOCTH,
PYKOBOJACTBO M KOHTPOJIb 32 BBINOJHEHUEM; BOCHPOU3BEACHUE BOCIUTAHHUKAMHU
3HaHUM U CcrocoOOB AEHCTBUU TO 00pasiiam, MPOU3BOJIBLHOE U HEMPOU3BOJIBHOE
3alIOMUHAHUE).

o Meron npo6seMHOT0 M3I0KeHUS (TOCTAHOBKA MEAaroroM mpo0IeMbl U PaCKpHITHE
JIOKA3aTeJIbHO IyTH €ro PEIICHUS; BOCIPHUSATHE M OCO3HAHHE OOYyJaronuMucCs
3HaHUU, MBICJIEHHOE TPOTHO3UPOBAHUE, 3ATIOMUHAHUE).

o DOBpUCTHYECKUN MeToA (MOCTAHOBKA IEJaroroM mpo0ieMbl, IJIaHUPOBAHHE W
PYKOBOJICTBO JI€SITEIbHOCTH YUAILUXCS; CAMOCTOSITENBHOE pellIeHNEe 00yYatoIUMHUCS
YacTH 3aJaHusl, HEMPOU3BOJIbHOE 3alIOMUHAHUE U BOCIIPOU3BEICHUE).




o HccnenoBaTenbckuit METO (COCTABICHUE U MIPEIBSBICHHE M1€1aroroM MpooOJIeMHBIX
3a7]a4 M KOHTPOJIb 3a XOJOM PEIICHUsS; CaMOCTOSITeIbHOE IIJIaHUPOBAHHUE
0OyJaronMMUCS 3TaNoB, CIOCOO0 HMCCIENOBAaHUS, CAMOKOHTPOJb, HEMPOU3BOJIHHOE
3aIIOMHHAHHUE).

B OpraHu3alnuun qu6HOﬁ I03HABATECIbHOU ACATCIIBHOCTHU IICAaror HMCIIOJIb3YyCT TAKIKC
CJIOBCCHBIC, HAT'TIOHBIC U IIPAKTHYICCKHUC MCTOIEI.

Cnogecnvie memoowvt. CioBeCHbIE METOJbI MENAror MPUMEHSET TOrAa, Korja IiaBHbIM
MCTOYHUKOM YCBOCHHUS 3HAHUH 00YyJarOIUMUCS SIBISIETCS CIOBO (06€3 OMOpHI HAa HATTISAHBIE
crocoObl M ITpakTHYeCKyto padoty). K HuM oTHOCATCS: pacckas, 6ecenia, 0ObSICHEHUE U T. 1.

Haznaonvie memoowt. K HUM OTHOCUTCS METOIbI 00YUYEHUS C UCIIOJIB30BAHUEM HaTJISHBIX
OCOOUH.

Ilpakmuueckue memoowvl. MeTonbl, CBS3aHHBIE C MPOIECCOM (POPMUPOBAHUS U
COBEPIIICHCTBOBAHUSI YMEHUN M HABBIKOB oOydaromuxcs. OCHOBHBIM METOAOM SIBIISIETCS
MPAKTUYECKOE 3aHSTHUE.

Huoakmuueckue cpedocmaa.

B Xoanc pcaaim3annuu 06p330BaTGHLHOﬁ [IporpaMmbl  IICAAIroromM  HCIIOJBb3YIOTCA
JAUTAKTHYCCKUC CPCACTBA: y‘-I€6HBI€ HarJs1AHbIC HOCO6I/I}I, ACMOHCTPAIMOHHBIC YCTPOﬁCTBa,
TCXHHUYCCKHUC CPCACTBA.

®opmMa noJBeIeHUs1 HTOI0OB 0CBOCHHS MPOTrPAMMBI
BHEYPO4YHOI1 e TeJJbHOCTH «P000TOTeXHIKA

Cucrema onieHMBaHMsI — 0€3 oTMeTO4Has. Mcnonbp3yeTcst TOIbKO CI0BECHAS OLIEHKA
JOCTHKEHUN YYallUXCsl.

dopma NOABEACHUS WTOIOB PEAIM3ALUM IIPOTPaMMbl — UIPHI, COPEBHOBAHUS,
KOHKYPCBI, BBICTABKHU.

KonTponb mpenmnosaraetr BbISIBICHHE YPOBHSI OCBOCHUS yuyeOHOro maTepuaia MpH
U3YYEHUHU, KaK OTIAEIbHBIX Pa3/eiIOB, TAK U BCEU MPOrpPaMMBbI B LIETIOM.

Conep:xanue nporpaMMbl BHEYPOYHOI 1eSITEJIbHOCTH
(5 xiacc) — 34 yaca
3agaya JAHHOTO Kypca - TMO3HAKOMUTH OOydYarommuxcsi ¢ KOHCTpyKTopoM Lego

Mindstorms EV3. Hayunts coOupath 0a30BbIe KOHCTPYKIIMH POOOTOB, MPOTPaMMHUPOBATH
WX TIOJ] ONIPE/ICICHHBIC 3a/1auH, pa3o0paTh 0a30BbIe pelieHUs HanboJiee pacPOCTPAHCHHBIX
3a7a4-COPEBHOBAHUM.

Kypc paccuutan Ha Jenarmiux NepBbie MIard B MUP POOOTOTEXHUKH C TTOMOIIBIO
koHCcTpykTOopa Lego Mindstorms EV3. Bce npumMepsl poOOTOB B 3TOM Kypce CIEIaHbI C
NOMOIIbI0  KOHCTpykKTOpa Lego Mindstorms EV3, mnporpamMmmupoBaHie poOOTOB
00BsICHSCTCS Ha TpUMepe cpebl pa3padboTku Lego Mindstorms EV3.

Pazoen 1 - Bgeoenue



BBoanblif ypok. TexHuka 6e30MaCHOCTH MpHU pabOTE C KOMIIBIOTEPOM B KaOMHETE
pobotorexuku. [IpaBuna pabotel mpu paboTte ¢ KoHCTpykTOpoM. [IpaBmino pabotel ¢
KOHCTPYKTOPOM H dJieKTpudeckumu npudopamu Habopa LEGO WeDo u Lego Mindstorms
EV3. PoGotorexnnka B Kocmuueckoit orpocnu, poboTorexHmka Ha ciayxoe MUC.
JleMoHCTpanus NepeoBbIX TEXHOJOTHYECKHX pa3padOTOK MCHOJb3yeMbIX B Poccuiickoi
denepanum.

@Dopmbl  3anamuii: nekuus, Oecena, HWHIWBHUIYyalbHas paboTa, Mpe3eHTalus,
BUJICOPOJIHK.

Pa3zoen 2 - 3HakOMCTBO ¢ KOHCTPYKTOpOM L ego

3nakomcTBO ¢ Habopamu Lego Education WeDo (Aptukyn: 45530) u ¢ 6a30BbIM
Habopom Lego Mindstorms Education EV3 (Aptukyi: 45544).

[ToHSATHS OCHOBHBIX COCTABIISIONIUMHA YaCTEH Cpeabl KOHCTPYKTOPA, IBET, (OPMBI U
pa3Mepsbl JeTalIeH.

Dopmul 3anamuit: nexuys, Oecena, Mpe3eHTaIHs.

Pazoen 3 - 3HaKOMCTBO ¢ IPOrpaMMHBIM OOecriedeHHeM U 000py10BaHUEM
N3yyenue ydyeHHKaMu BU3yalbHOW cpejbl mporpamMmmupoBanus Lego Mindstorms
EV3 Home Edition, eé untepdeiica u 6;10K0B.

N3yuenne mukpokomibioTepa (Moaynb EV3) nabopa LEGO EV3, ero unrtepdeiica
BCTPOCHHOTO B MEHIO ¥ BO3MOXXHOCTEH MPOTpaMMHUPOBAHUS OJIOKOB.

Mopyab EV3 ciayXuT 1IeHTpOM yHpaBJICHUS U SHEPTETUUECKON CTaHIIMel poOoTa.
Hccnenosanne MmotopoB 1 gatuukoB Habopa LEGO EV3:

BoJb110ii MOTOpP - TO3BOJISIET 3aMpPOTPaMMHUPOBATH TOYHBIC W MOIIHBIC JICHCTBHS
pobora.

Cpeanuii MOTOP — MO3BOJISIET COXPAHATh TOYHOCTH JBMKEHUN pOOOTA, KOMITAKTHBIH
pasMep MexaHU3Ma OTJIMYaeTCs OBICTPOIl peaKIneil IBIKCHHM.

YJILTpafiByKOBOﬁ JAATYUK - UCIIOJB3YCT OTPAa)XCHHBIC 3BYKOBBLIC BOJIHBI [JIA
HU3MCEPCHUA PACCTOAHUA MCIKAY AATYUNKOM U JIFOOBIMHA O0BEKTaMM Ha CBOEM IyTH.

JIaTYUK HBeTa — [IOMOTaeT Paclo3HaTh CEMb PA3IMYHBIX I[BETOB U OIPEIECIUTH
SAPKOCTh IIBETA.

JlaTYMK KAacaHMsl — PAClO3HAET TPU YCIOBUSA: NPHUKOCHOBEHHE, IIECITYOK,
OTITyCKaHHE.

AKKYMYJIATOPHasi Oarapesi — SKOHOMUYHBIA, SKOJOTMYECKH O€3BpelHblE U
yA0OHBIN HCTOYHUK SHEPTUHU sl poOOoTa.

@Dopmul 3auamuir; nexuus, 6ecena, UHIMBUIyaIbHAs paboTa, perieHne mMPoOIeMbl,
MpaKkTUYecKas padora.

Pazoen 4 - KoncrpyupoBanue 3agaHnHbIX Mojaesieili WeDo.
Mooenu WeDo



Hayunsrit Be3nexon Maiino, oH ke npesacrasisieT 0a3oBbiii Habop LEGO Education
WeDo 2.0, sBissch ero «iiiom». Y poOoTa BakHasi MUCCHUS: €My HEOOXOIUMO HaWTH
MIPU3HAKY JKA3HU Ha TJIAaHETE U JJOCTABUThH 00Pa3Ilbl B TJa00OpaTOpHIO M1 n3ydeHus. B xome
paboTHI HaJ MPOEKTOM JETH M3y4aT padoTy JATYMKOB JABMKEHUS W HAKJIOHA, TTPUHITUIIBI
B3aUMOJICUCTBHS C AIpyruM podboTom. CoBMmecTHast pabota — Maitio TBOMHSIIIKH.

Taxxe npcajlaracrcsa CO6paTI> TaKUC MOACIIM, KaK TOHOYHAasA MalllrHa, TsArad, IBCTOK,
JUITryliKa, MyCOpOBO3 U BEPTOJICT, pO6OTOB 110 Ha3BaHHUCM [Imr03» n ((3CMJ'ICTpHCCHI/Ie».

W3yuaeTcst - NIBUKEHHE, TATA, TOJKAHUE, X0/1b0a, TOJUOK, CKOPOCTh U €3/1a (M3yJ4atoTCs
(baKTophl, KOTOpbIE MOTYT VBEJIMYUTh CKOPOCTh aABTOMOOWJS, YTOObI TIOMOYb B
HPOTHO3UPOBAHUM JAJILHEHIIIEro JBIOKCHHUs). Takke MU3ydaroTcsl MPOYHbIC KOHCTPYKIIHH,
pbryar (MCClIeIOBaHNE XapaKTEPUCTHK 3/IaHHs, KOTOPHIC IMOBBIMIAIOT €r0 YCTOMYMBOCTh K
3eMJICTPSICEHUIO, HCIIONB3YsSI CUMYJISITOP 3eMIICTPSICEHUH, CKOHCTPYHUPOBAHHBIA U3 KyOUKOB
LEGO). IlepemerieHne MaTepHajoB, MOIBEM, BpallleHHE, MOBOPOT, PYJICBOW MEXaHHU3M
(BUJIOYHBIHA TTOTBEMHUK ¥ CHETOOYHUCTUTEIIb).

Pa3zoen 5 - KonctpyupoBanne 3aianubix mojeeid EV3
VYyammecs mOCTpPOST W 3anporpaMMupyroT moneins «llpocmoit pooom», Kotopas

MOMOXKET Ha TMpakKTUKEe H3y4uTh padboty moaynasi EV3. IlpousBoautcs mnoakiroueHue
OOJIBIIIUX MOTOPOB K MOAYJIIO Uepe3 CIelMalibHbIC YEPHBIC Ka0ens Habopa.

PaboTta ¢ Moaenbio «Podom ¢ oamuukom paccmoanusy MO3BOJIUT Y3HATh YUAIIUMCS
paboTy yJAbTPa3BYKOBOI0 AaTYHMKA, €r0 MaKCUMajbHbIC W MHUHHUMAJbHBIC 3HAUYCHHSI.
PaznmuyHble CHOCOOBI TPOrpaMMHUpPOBaHHUsS JaTdydka ITO3BOJIMT HCCIIEIOBaTh padoTy
JBUTATEIICH U JBIKCHHUE poOOTa.

N3ydenue natumka  1mBeTa, IPOBOJUTCS BO  BpeMs  KOHCTPYMPOBaHUS U
nporpaMmMupoBanusi mojaenu «Podom ¢ oamuuxom wyeemay, ydamyecss NPOBOAST
uccieoBaHle paboThl JaTyvMka W ero ocoOeHHoctd. Ilpum  pasHeIX  BHIax
MIpOrpaMMUPOBaHUs poOOTa, HAOJIIOaeTCI U3MEHEHUE B IBUYKEHUU JIBUTATEIICH.

Taroke ydaruecs: coOepyT TaKue MOJICIH KaK: I[BETOCOPTHPOBIIKK, THPOOOH, MIEHOK,
po0oT pyKa.

Dopmot 3anamuir; nekuys, 0ecena, MHIUBUAYalbHas paboTa, perieHue mpooOIeMsbl.

Pa3zoen 6 - UnpuBuayaJbHasi NIPOEKTHAS 1eATEJIbHOCTD

Coznanue coOCTBEHHBIX MOJIEICH B TpyIIax (HAmpuMep - Yachl CO CTPEIKAMH,
rumHacT EV3, pobor-xynoxauk EV3 Print3rbot, roHounas mammua dopmymna 1 EV3,
MOMIINK 1OJ1a, POOOT C KJICITHEH, ceNleHoX0 1, puBoaHas matdopma EV 3 Ha rycennynom
XO1y).

CopeBHOBaHNE Ha CKOPOCTH 10 CTPOUTEIBCTBY IPONACHHBIX MOIEIIECH.

Pa6ota ¢ mporpammoit LEGO Digital Designer (BupTyanbHbIli KOHCTpYKTOp Jlero).



LEGO Digital Designer 4 - nporpamma ajsi co3faaHus pa3andHbiX 3D-00beKTOB Ha
OCHOBE BHUPTyalbHbIX neTanei koHcTpykropa LEGO or camux pa3paboTUMKOB 3TOrO
MOMYJISIPHOTO KOHCTPYKTOpa. 3TOM Jlero, kak ¥ B HACTOSIIIEM KOHCTPYKTOpPE, MOYKHO
HCIIOJIb30BaTh OIPOMHOE pa3HOoOpa3ue CyIIeCTBYIONIMX Ha MaHHBIH MomeHT LEGO-
AIIEMEHTOB.

[Iporpamma LEGO Digital Designer Bkitowaer npumMepHo 760 THUIOB 3JIEMEHTOB.
Bri6panHoii neTanyn MOKHO MPUCBOUTH J000# 1BeT. Kak u B 00bruHbIX 3D-pemgakTopax,
pabouyro 001aCTh MPOrpaMMbl MOKHO MPUOIMKATH U YA Th, pa3BOPAUYNBATh IO JTFOOBIM
yIJI0M, CBOOOJIHO NEpeMeIaThes 1Mo Hel. 3aAHui (POH MOYKHO 100aBUTh WM IOMEHATH B
peX)UMeE MPOCMOTpa roToBo# BupTyansHoi Moaenu LEGO. MnTepdeiic mporpaMmel oueHb
OpOCT M YAOOEH, MO3TOMY Ja)Xe CaMOMy MaJ€HbKOMY pPEOEHKY OYyIeT HECIOXKHO
pa3oOpatbcsi ¢ BuprtyanbHbiM KoHcTpykTopoM Jlero. Ilporpamma mnopnepkuBaer Ba
pEeXMMa KOHCTPYUPOBAHUS: Bbl MOYKETE HauaTh Bce "C HyJA" U BOIUIOTUTH CBOM JIaXKe
HEMBICTUMBIC (DaHTa3WU B CO3/IaHHBIX MOJIEISIX WM JOTMOJHUTH TIOYTH TOTOBBIE MOJIETH,
YTO PEKOMEHyeTCsl HAUMHAIOIINM TI0JTb30BATENSIM.

IloBTOpeHne n3yueHHoro Marepuaia. [logsenenre uToros 3a rof.

KajienagapHo TemaTnyeckoe mianupoBanue (5 kiace, 34 yaca)

Howmep Teoperny|IIpakTru
moznenu [Konuye| eckue | eckue
[ [iTanupyemsl
Ne | Ha3Banwue paznena/ TeMbl 3aHATHS Lego | cTBO |3aHATHS |3aHATHS) e CDOKIL
Educati | wacoB | (koa-Bo | (KoJI-BO p
on 4acoB) | 4YacoB)




Wedo

2.0 -
45300
45544
1. [BBenenue
TexHuka 6€30MacHOCTH TPH paboTe C 1 nenens
1.1 kommerotepom. [IpaBuna paboThI ¢ 1 1
KOHCTPYKTOPOM.
2 [3HaAKOMCTBO ¢ KOHCTPYKTOpPOM Lego
21 Lego Education Wedo — 45300. Lego 1 1 2 Heziens
"~ [Mindstorms EV3 — 45544,
3 [BHaKoMCTBO ¢ MPOrPaMMHBIM o0ecriedyeHrneM H 000py/I0BaHHEM
31 1 1 3 Henend
‘~ |BusyanpHas cpejia IporpaMMHPOBaHUS
[ [porpamMMHBIi HHTEpDETC 4 Henerst
3.2 |(MuxpoxoMmbroTEP). MOTOPBI. 1 1
JlaTunku.
4 |KoHcTpyupoBaHue 3a1aHHbIX Mojaeseii WeDo
4.1 [Maiiio - Hay4HbI BE3IEXOI. 1 1 5 Hemenst
4 2 [Tsra, xoap0a, TOIYOK. 1 1 6 Henens
4.3 [CxopocTh 1 e31a. 1 1 7 nenens
[ [pouHbIE KOHCTPYKIIUU, pbIYar. 8 menenst
4.4 1 1
4.5 [[TepemeleHre MaTeprasoB, MOABEM. 1 1 9 Henens
J[Br>KEHME, BpallleHHE, TOBOPOT, 10 venens
4.6 PYJIEBOM MEXaHU3M. 1 1
5 |[KoncrpyupoBanue 3agaHHbIx Mojesieil EV3
11-13 nenens
5.1 pogor Vanrens 3 3
14-16 nenens
5.2 [[BETOCOPTUPOBIIKUK 3 3
17-19 wenensa
5.3 ['mpoboii 3 3
20-22 "enmens
5.4 [[{enok 3 3
23-25 "enens
5.5 Po6oT pyka 3 3
6 [MupuBuayaJbHasi NPOEKTHAS 1eATEJIbHOCTD
6.1 Co3manne COOCTBEHHBIX MOJIEIIEH B 4 4 26-29 nenens

rpymnmax




COpCBHOBaHI/IG Ha CKOPOCTH I10

30-31 wenens

6.2 CTPOUTEJIBCTBY MPOMJICHHBIX MOJIEJIEN 2 2

PaboTa ¢ nporpammoit LEGO Digital 32-33 Hepnenst
6.3 . 2 2

Designer
6.4 1 1 34 nepens

™ [loBTOpEHME N3YYEHHOTIO MaTepraia
Sy 294
Bcero 34q |(14,71%)((85,29%)




Cnmcok JquTepaTypsl AJis1 Mearora:

. Ocanurkas JIL.IO. Kypc mporpammupoanms pooota EV 3 B cpene Lego
Mindstroms EV3 / J1.IO. Oscsuunkas, JI.H. Oscsauunkuii, A.Jl. OBCIHULIKHUI. 2-€
u3nanue., nepepad. 1 non. — M.: U3narensctBo «Ilepo», 2016. — 300 c.

. Korerosa 1.B. PaGouas nporpamma «TexHOI0THSI TPUMEHEHUS TPOTPAMMUPYEMBIX
poboToTexHUYecKux pemieHuii Ha mpumepe miatgopmsl LEGO MINDSTORMS
Education EV3»

. ABTOMatm3upoBaHHOE ycTpoicTBO. [IepBoPoboT. Kuura mis yunrtens. K kaure
MIPUIATaeTCss KOMITAKT — JUCK ¢ BUICO(UITBMaMHU, OTKPHIBAIOIITUIMH 3aHATHSI 110
teme. LEGO WeDo, - 177 c., nn.

. AcmoioB A.I'. ®opMupoBaHrE YHUBEPCAIBHBIX YUCOHBIX ACHCTBUIN B OCHOBHOM
IIKOJIE: OT IeHCcTBUS K Mbiciau — MockBa: [Ipocsemenue, 2011. — 159 C.

. Kuura yuurtenss LEGO Education WeDo (3nexkTpoHHOe mocobue)

. Kommekt meTonnueckux marepuainoB «IlepBopo6or». MHCTUTYT HOBBIX
TEXHOJIOTUMU.

. Mup Bokpyr Hac: Kaura npoekToB: YueOHoe nocobue.- [lepeckas ¢ anrn.-M.: UHT,
1998.

. MlHTEpHET pecypcesl:
http://www.lego.com/education/
http://learning.9151394.ru




