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1. IosicHUTEJIbHAA 3aNIMCKA
JlanHast mporpaMma cocTaBlieHa W aJanTHPOBaHA [l BHEYPOUHOH AESITENbHOCTH HA OCHOBE aBTOPCKOM MporpamMmsl o «PoOOTOTEXHUKE» IS
5-6 kmaccoB Oscsnutkoit JI.FO. Kypc nporpammuposanust po6ora EV 3 B cpene Lego Mindstroms EV3 / JL.YO. Oscstaunikast, JI.H. OBcsaunkuii, A.JL.
OBcsHUIIKHN. 2-€ u3anue., nepepad. U non. — M.: U3aarensctBo «Ilepoy, 2016. — 300 c.).
AKTYaJIbHOCTh KPYKKOBOUM pabOThI 3aKJIF0YAETCsl B TOM, YTO OHA HaIpaBjieHa Ha (OpMUPOBaHUE TBOPUECKOM JIMYHOCTH, YMEIOIICH KPEaTHBHO,
HECTaHJapTHO MBICIUTh. TexHonoruueckue Habopwel KoHCTpykTOopa LEGO Education WeDo u LEGO MINDSTORMS EV3 opueHTtnpoBaHbl Ha
M3y4eHHE OCHOBHBIX (PM3UYECKUX MPUHIIMIIOB U 0A30BBIX TEXHUUYECKHUX PEIICHHH, JIEkKAIINX B OCHOBE BCEX COBPEMEHHBIX KOHCTPYKIIUN U YCTPOMCTB.



HoBu3Ha nporpaMmmbl

PaGora ¢ oOpazoBatenpHbiME KOHCTpykTOpamMu LEGO WeDo u LEGO EV3 mno3Bomsier mKoJIbHHKAM B (hOpME MO3HABATEIHLHOW HUTPHI
y3HaTh MHOTHE Ba)KHbIC UACH U PA3BUTh HEOOXOAUMBIE B AaJIbHEHIICH KU3HU HABBIKU. [Ipy mocTpoeHnn MO/IeNn 3aTparuBaeTcs MHOXKECTBO IPoOieM
H3 pa3HbIX O6HaCTeﬁ SHAHUA — OT TCOPHUU MEXAHUKU OO IMCHUXOJIOTHU, — UTO ABJISICTCA BIIOJIHE CCTCCTBCHHBIM.

AKTYaJIbHOCTH IPOrPaMMBbI

AKTyanbHOCTb JIaHHOM NPOrpaMMbl COCTOUT B TOM, YTO pOOOTOTEXHUKA B ILIKOJIE MPEACTABIIAET yYalllUMCsl TEXHOJI0Tuu 21 Beka, crnocoOCTByeT
Pa3BUTHIO X KOMMYHUKATUBHBIX CIIOCOOHOCTEM, pa3BUBACT HABBIKM B3aHMMOJICHCTBHSI, CAMOCTOSTEILHOCTU MPU MPUHATHH PELICHUH, pacKpbIBaeT UX
TBOpYECKUN NoTeHIHaI. [loapocTKy Jtydilie MOHMMAIOT, KOT/Ia OHU YTO-JIMOO CaMOCTOSITENIBHO CO3/IAal0T WM M300peTatoT. [Ipu npoBeaeHnn 3aHATHiA
10 poOOTOTEXHUKE ITOT (DAKT HE MPOCTO YUUTHIBAECTCSA, @ PEaTbHO UCIIOIB3YETCS HAa KaXKIOM 3aHSTHH.

Peanuzanust 3TOl mporpamMMbl B paMKaxX CpeJIHEH MIKOJIbl MOMOTaeT Pa3BUTUI0 KOMMYHHMKATHBHBIX HaBBIKOB YYalIMXCs 3a CUET aKTUBHOIO
B3aUMOJICHCTBHUSA JI€TeH B X0Jie TPYNIOBOM MPOEKTHON NIEATECIbHOCTH, Pa3BUBACT TEXHUYECKOE MbIUIeHue npu padote ¢ 3D pegakropom LEGO u
Habopom Lego Education WeDo, LEGO MINDSTORMS EV3, tak ke 00y4aer HayaJIbHbIM HaBBIKaM IPOTrPAMMHUPOBAHHS.

Ileparornuyeckas 1es1ecoo0pa3HOCTb IPOrpamMMbl OOBACHSAETCA (OPMHPOBAHMEM BBICOKOTO MHTEIIEKTa depe3 macTepcTBO. Llenmblid psn
CTHeLMabHBIX 33JaHUi Ha HAOJIOJeHNe, CPaBHEHUE, IOMBICIIMBaHUE, (DaHTa3MpPOBAHUE CITyKaT JUIsl TOCTHXKEHUs 3Toro. [Iporpamma HampaBieHa Ha
TO, YTOOBI Yepe3 TPy NPUOOIIUTH J1eTel K TBOPUECTRY.

BaxxHO OTMETHTB, YTO KOMIIBIOTEP HCHOJB3YETCS KAaK CPEICTBO YIPABICHMS MOJENBIO; €r0 HCIIOJIb30BAHWE HAIIPABJIEHO HAa COCTaBIIEHUE
YIPaBIISIOMUX AJITOPUTMOB Ui COOpaHHBIX MOJEIeH. Yualuecs Moiay4yaroT IpeAcTaBlIeHne 00 0COOEHHOCTSIX COCTABICHHS IPOrpaMM YIIPABICHHUS,
aBTOMaTHU3allMd MEXaHU3MOB, MOJICTUPOBAHUU PAOOTHI CUCTEM.

[IpuHUIUN HOCTPOEHUSI TPOTPAMMBI

Ha 3ansaTusax co3naHa CTpyKTypa AESITEIbHOCTH, CO3AArOIIasl yCIOBHUS Ul TBOPUYECKOTO PAa3BUTHUS LIKOJBHUKOB HA Pa3JIMYHBIX BO3PACTHBIX
JTanax M npeaycMarpuBaromas ux anddepeHnuanuo o CTeneHn 0JapeHHOCTH.

OcCHOBHBIE TUJAKTUYECKUE TPUHIUIIBI IPOIPAMMBI:

o JIOCTYITHOCTb U HaIJISIIHOCTb;
o II0CJIEI0BATEIbHOCTh U CHCTEMATUYHOCTh O0YUEHHSI ¥ BOCIIUTAHHUS;
. y4eT BO3PACTHBIX U MHIUBUyaJIbHBIX OCOOCHHOCTEH eTeil.

OOyuasich 0 mporpaMMme, IeTH MPOXOAAT MyTh OT MPOCTOrO K CIOXKHOMY, C YUE€TOM BO3BpaTa K NMPOWIEHHOMY MaTepHaly Ha HOBOM, Ooiee
CJIO’KHOM TBOPUYECKOM YPOBHE.

OtinynTebHbIE O0COOEHHOCTH JaHHOM NpPOTrpaMMbl OT YyXKE€ CYIIECTBYIOUIMX B A3TOH 00JacTd 3akiro4aeTcss B TOM, YTO Iporpamma
OpPHEHTHPOBaHA HAa MPUMEHEHHE IIHPOKOTr0 KOMIUIEKCA Pa3JIMYHOIO JTOMOJHUTEIFHOTO MaTepHajia O MPOCTEHINX (GU3MUECKUX 3aKOHAX, JISKAIINX B
OCHOBE COBPEMEHHOH (pU3HUECKON KapTUHBI MUPA, HANOO0JIee BaXKHBIX OTKPBITHIX B 00JIACTH (DU3UKH.

[Iporpammoii mpexycMOTpeHo, 4ToOBl KaXJ0€ 3aHSATHE ObUIO HANpaBICHO Ha OBJIAJCHHE OCHOBAMHM MEXaHHKH, Ha NPUOOIIEHHE AeTel K
aKTUBHOHM MO3HABaTEeNLHOW M TBOpueckoil pabote. IIpormecc oOydeHust cTpoUTCs Ha €AMHCTBE aKTHBHBIX M YBJIEKATEJIbHBIX METOJOB U MPHUEMOB
yueOHOI pabOThI, IPU KOTOPOH B IpoLiecce YCBOCHHS 3HAHUH, 3aKOHOB MPAaBHJI Y IIKOJIBHUKOB Pa3BUBAIOTCS TBOPYECKHE HAaYasa.



OO6pa3oBareiabHbIN MPOIECC UMEET PSIJl TPEUMYIIECTB:

. 3aHSTHS B CBOOOJHOE BpEMS;
o 00y4eHHe OpraHM30BaHO Ha JOOPOBOJIBHBIX HaYalax BCEX CTOPOH (IE€TH, POAUTEIH, IIEJAroru);
o JETAM MPEIOCTaBIISIETCS BO3MOXKHOCTD YJIOBJIETBOPEHUS CBOMX MHTEPECOB M COUETAHUS PA3JIMUHBIX HAMIPABICHUH U GOPM 3aHATHUS;

2. IlnanupyemMsble pe3yJibTaThl

CamMopa3BuUTHE W pa3BUTHE JTMYHOCTH KaXKAOro peOEHKa B MPOIECCe OCBOCHMSI MHpa 4Yepe3 €ro COOCTBEHHYIO TBOPUYECKYIO MPEIMETHYIO

NEeATENBHOCTD;

BBeneHue NIKoJIbHUKOB B CIOKHYIO Cpely KOHCTPYUPOBAHUS C MCIIOJIb30BaHUEM MH(POPMAITMOHHBIX TEXHOJIOTHIA;

Opranuzanys 3aHITOCTH IIKOJIBHUKOB BO BHEYPOUHOE BPEMS.

3agaun kypca: 3HaKoMCTBO co cpenoit mporpammupoBanus LEGO MINDSTORMS EV3, 6a3oBbiM, pecypcHbIMH HaOOpaMHu W KOCMHYECKUM
Habopom koHcTpykTopa LEGO WeDo nu LEGO EV3;

BoisiBUTh M moazmep:kaTth TBOPUYECKUX €T, MOTUBHPOBAHHBIX Ha MPO(ECCHOHANBHYIO EATeIbHOCTh M IMOJyYeHHE BBICOKOKAUYECTBEHHOTO
BBICIIIETO 00pa30BaHUS B COBPEMEHHBIX U NIEPCIEKTHBHBIX 00JIACTAX 3HAHUH WHXEHEPHOTO MPO(UIIS;

CdopmupoBaTh yMEHHE CaMOCTOATEIBHO pelIaTh TEXHHYECKHE 3aJayd B TpOIlecCe KOHCTPYHMPOBaHUS Mojenei (BelOOp MaTepuaia,
IUTAHUPOBAHUE MPEACTOSALMX IEHCTBUM, CAMOKOHTPOJIb, YMEHHE NPUMEHATH MOJYyUEHHBIE 3HAHMS, MPUEMBl U ONBIT B KOHCTPYMPOBAHUM JIPYTUX
00BEKTOB U T.1.); CTUMYIUPOBATh HAXOJYHBOCTh, U300PETATEIHHOCTh U MOMCKOBYIO TBOPYECKYIO ACSTENBHOCTh YYallMXCs, U OPUEHTUPOBAHHUE HA
pElIeHNe MHTEPECHBIX M MPAKTUYECKU Ba)XKHBIX KOMIUIEKCHBIX 3a7ay; [I03HaKOMUThH ydyaluxcs ¢ OCHOBAMHM POOOTOTEXHHKH U CYILECTBYHIOIIMMHU
COpPEBHOBAHUAMH POOOTOB; DCTETUYECKOE, HPABCTBEHHOE W TPYJOBOoe BocmHuTaHue; Pa3Buth TBopueckue crmocoOHocTH; CPopMUpOBATH YMEHUE
paboThl C HAy4YHO-TEXHUYECKON JUTEpaTypoil; Pa3BUTh HaBbIKM MOMCKAa MHPOPMALMU U PACKPBITh BO3MOXKHOCTH ceTH MHTepHeT nis paboThl Haj
IPOEKTOM. 3HAKOMCTBO co cpenoil mporpammupoBanus LEGO Mindstorms EV3.YcBoenue oCHOB mnporpaMMupoBaHMs, HOIYYUTb YMEHUS
COCTaBJICHUSI TNPOCTHIX M CJOXHBIX AJITOPUTMOB; YMEHHME HCIOJIb30BaTh CHUCTEMbl PETUCTPALIMM CHUTHAJIOB JATYUKOB, MOHMMAaHHE IPUHLUIIOB
obpatHoii cBs3u; [IpoexkTupoBaHue poOOTOB M MpPOrpaMMUpOBaHHE UX JAeHCTBHi; Uepe3 coznaHue COOCTBEHHBIX HMPOEKTOB MPOCIECKUBATH MOJb3Y
IIPUMEHEHUs POOOTOB B peanbHOM ku3HM; Pacmupenue oOnactu 3HaHui o mpodeccusix; PopMupoBanue ymeHus pabotath B rpymne; Pa3BuBaTh
YMEHMSI U3J1araTh MBICJIM B YETKOW JIOTHYECKOM IOCIIEN0BATENBHOCTH, OTCTauBaTh CBOK TOUKY 3PEHHUs, aHAJIU3UPOBATh CUTYALMIO U CAMOCTOS TEJILHO
HAXOJUTh OTBETHI HA BOIIPOCHI IIyTEM JIOTUYECKUX PACCYKICHHM.

JlaHHas mporpaMma IpejrnoiaracT peleHne HHKEHEPHBIX M KOHCTPYKTOPCKHMX 3a/ad, a Takke oOydyeHue OOBEKTHO-OPUEHTUPOBAHHOMY
MIPOrPaMMHUPOBAHUIO M MOJICIMPOBAHUIO ¢ Hcnoib3oBaHue KOHCTpYKTopoB LEGO Education WeDo, LEGO MINDSTORMS EV3. Hcnons3oBanue
koHCTpyKkTOpoB cepun LEGO WeDo u LEGO EV3 no3BoiioT pemarb He TOJBKO TUIIOBBIE 33/1a4d, HO U HECTaHJAPTHBIE CUTyallud, UCCIEAOBATh
JATYMKA W TIOBEJACHHE POOOTOB, BeCTH COOCTBeHHBIE HaOmoneHus. Kpome Toro, pabora B KOMaHz€ CIOCOOCTBYeT (OPMUPOBAHHIO yMEHUS
B3aUMOJICHCTBOBATh C COYYEHUKaMH, ()OPMYIHPOBATH, aHATU3UPOBATh, KPUTUUECKU OLICHUBATh, OTCTAaNBATh CBOM uaeu. [Ipu nanpHeNIIeM OCBOSHUH
LEGO WeDo u LEGO EV3 cTaHOBUTCS BO3MOKHBIM BBIITOJTHEHUE CEPHE3HBIX MPOEKTOB, PA3BUTHE CAMOCTOSATEIBHOTO TEXHHUYECKOIO TBOPYECTBA,
y4acTHe B COPEBHOBAHUIX IO POOOTOTEXHUKE.

Pe3ybTaThbl 0CBOCHUS MPOTrPAMMBbI 110 POOOTOTEXHUKE:



JImuHOCTHEIC PE3YyJIbTaThI:

1) ®opmupoBaHue criocoOHOCTEH 00Yy4aIOLUIMXCS K CAMOPA3BUTHIO, CAaMOOOPA30BAHUIO U CAMOKOHTPOJIIO HA OCHOBE MOTUBAIMU K
POOOTOTEXHUYECKON M YI€OHOH e TeIbHOCTH;

2) CDOpMI/IpOBaHI/Ie COBPECMCEHHOT'O MUPOBO33PCHUA COOTBETCTBYOLICTO COBPEMCHHOMY PA3BUTUTIO 06H_[eCTBa " HAYKU;
3) CDOpMI/IpOBaHI/Ie KOMMyHHKaTHBHOﬁ u UKT-koMIeTeHTHOCTH JJIA yCHGH.IHOfI conraIM3ali U caMopCain3aluu B O6IJ.I€CTBC.

MeTtanpeaMeTHble pe3yJIbTaThl:

1) yMmeHHe caMOCTOSITENILHO ONPEACIIATH eI CBOCTO 00YyUCHUs, CTABUTh U (POPMYIIUPOBATH sl ce0si HOBBIC 3a/1aull B yu&0e u
[I03HABATEJIbHOM J1€ATEIbHOCTH, Pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIBHON JESTEIbHOCTH;

2) yMeHHe caMOCTOATENbHO IJIAHUPOBATh IyTH JOCTHKEHUS LIeJIeH, B TOM YHCIIe allbTepHATHBHBIE, OCO3HAHHO BBIOMpATh HanboJee
s exTuBHBIE CITOCOOBI pelIeHNs YIEOHBIX U MO3HABATEIBHBIX 3a]1a4;

3) yMEHHE COOTHOCUTDH CBOM JIEUCTBHUS C INIAHUPYEMBIMH PE3YJIbTaTaMU, OCYILECTBIISIT KOHTPOJIb CBOEH JESTEIBHOCTH B IIPOLIECCE
JOCTUKEHUSI pe3ysbTarta, ONpelessTh CIIOCOOb! JEHCTBHUM B paMKax MpeAJIoKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JAEHCTBUS B
COOTBETCTBUM C U3MEHSIOIIEHCS CUTYallUEN;

4) ymeHHe OlleHUBaTh MPAaBUIBLHOCTh BBIOJIHEHUS y4eOHOM 3a/1au, COOCTBEHHbIE BOBMOXHOCTH €€ pelIeHMs;

5) BajieHne OCHOBAMHU CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHUS PEIISHUH U OCYIIECTBIEHUS] OCO3HAHHOTO BBIOOpA B yUeOHOH U
MMO3HABATEILHOMN JICTEIbHOCTH;

6) yMEeHHE ONpeeNsITh NOHATHS, CO3/1aBaTh 000OIEHMS, ... YCTAaHABIUBATh IPUUMHHO-CIICICTBEHHBIE CBA3H, CTPOUTH JIOTHYECKOE
paccy’kaeHue, yMO3aKIoueHue (MHIYKTUBHOE, 1€TyKTUBHOE U M0 aHAJIOTHH) U JIeJIaTh BHIBOJIBI;

7) yMeHHe c03/1aBaTh, IPUMEHATH U IPeoOpa30BhIBaTh 3HAKU U CUMBOJIBI, MOJIENIM U CXEMBI JUIs PelIeHUs] y4eOHBIX U MO3HABATENIbHBIX 33/1a4;

[IpenmeTHble pe3yabTaThl IO MaTEMAaTHKE U HHPOPMATHKE:

8) oBiameHue MPOCTEUIIMMU CIIOCO0aMH MIPEICTABICHHS U aHAJIM3a CTATUCTUYECKUX JaHHBIX;

9) pa3BuTHE YMEHMI NPUMEHATh N3yUYEHHBIE MIOHATHS, PE3YIbTaThl, METOJIbI ISl PEIICHUS 3aa4 IPAKTUUECKOro XapakTepa H 3ajad 13
CMEKHBIX JUCLUILINH;

10) bopmupoBanre HHPOPMAITMOHHON U AIITOPUTMHYECKOUN KYJIBTYPHI;

11) hbopmupoBanue npeacTaBieHus 00 OCHOBHBIX U3Y4YaeMbIX MOHATHAX: HH(POpMaLus, aJropuTM, MOJIENIb — U UX CBOUCTBAX;

12) pa3BuTHE QITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOIUMOro A1 MPO(heCCHOHAIBHON 1E€ATEIbHOCTH B COBPEMEHHOM OOIIIECTBE.

3. CoaeprkaHue MPOrpamMMbl
1-p1ii rox o0yuenns (5 kiaacc) — 34 yaca
3ajaya JAaHHOTO Kypca - MO3HAKOMHUTh 00ydaroImuxcsi ¢ KoHcTpyktopoM Lego Mindstorms EV3. Hayuuts cobupath 6a30Bbie KOHCTPYKIIUH
pOOOTOB, MPOTPAMMHPOBATH UX IO OTIPE/ICTICHHBIC 3a1auu, pa300paTh 6a30BbIe pelIeHns: Hanboee pacpoCTpaHEHHBIX 337a4-COPEeBHOBAHUIA.



Kypc paccunrtan Ha A€NalOUIMX MEPBBIC IIard B MUP POOOTOTEXHHUKU C TOMOIINBI0 KOHCTpykTOopa Lego Mindstorms EV3. Bce npumepst
pPOOOTOB B 3TOM Kypce ClieNiaHbl C MOMOIIbI0 KoHCcTpykTopa Lego Mindstorms EV3, nporpammupoBanue poOOTOB 0OBSCHICTCS HA IPUMEPE CPEIbl
paspabotku Lego Mindstorms EV3.

Pazoen 1 — Beeoenue Bpopanblii ypok. TexHuka 6e30macHOCTH MpH paboTe ¢ KOMIIBIOTEPOM B KabuHeTe podoToTexuku. [IpaBuia paboTsl npu
pabore ¢ KOHCTpyKTOpoM. IIpaBmiio paboThl ¢ KOHCTPYKTOPOM H 3JeKTpuueckuMu mpubopamu Habopa LEGO WeDo u Lego Mindstorms EV3.
Po6ororexnuka B Kocmuueckoit otpocnu, pobororexHuka Ha ciayxbe MUC. JlemoHcTpamusi NEpeOBBIX TEXHOJOTHUYECKUX pPa3zpaboTOK
rcnoJib3yeMbix B Poccuiickoit @eneparuu.

Dopmut 3anamuil: nexuys, 6ecena, MHIMBUAYaIbHAS paboTa, IPE3eHTAIHS, BUICOPOITHUK.

Pa3zoen 2 - 3nakomcmeo ¢ koncmpykmopom Lego 3naxomctBo ¢ Habopamu Lego Education WeDo u ¢ 6a3oBeiM Habopom Lego Mindstorms
Education EV3 TloHsTHS OCHOBHBIX COCTaBJISIOIIMMU YaCTEeH CPeIbl KOHCTPYKTOPA, IIBET, (POPMBI U pa3Mephl IETaICH.
Dopmut 3anamuir: nexuys, 6ecena, Mpe3eHTAIINS.

Pazoen 3 - 3nakomcmeo ¢ npocpammubvim odecneuenuem u 000pyoosanuem V3yueHne ydeHUKaMU BU3YyaJbHON CpPebl IPOrPAMMHUPOBAHUS
Lego Mindstorms EV3 Home Edition, eé untepdetica u 61oxoB.M3yuenue mukpokommnsiorepa (Mmoayins EV3) nabopa LEGO EV3, ero untepdeiica
BCTPOEHHOTO B MEHIO M BO3MOXKHOCTEH mporpammupoBaHus 6;10koB. Moayab EV3 cinyXHUT HEHTpOM yNpaBleHUS U SHEPreTHYECKOW CTaHIMen
pobota.UccnenoBanue moropoB u gatunkoB Habopa LEGO EV3:Boabmoii MOTOp - 03BOJIIET 3alpOrpaMMHUpPOBATh TOYHBIE U MOIIHbIE JEHCTBUS
po6ota. CpeAHUIl MOTOP — MO3BOJISIET COXPAHATh TOYHOCTh JBM)KEHUI po0OTa, KOMIAKTHBIN pa3Mep MeXaHu3Ma OTJIMYaeTcsl ObICTpOi peakiuein
HBH)KGHHﬁ. YJII)Tpa?.ByKOBOﬁ AATYUK - UCIIOJB3YET OTPAXKCHHBIC 3BYKOBBIC BOJIHBI I W3MCEPCHUA PACCTOAHUA MCEXKIAY MJAaTYUKOM H JIIO0OBLIMHA
00BbEKTaMU Ha CBOEM MyTH. JlaTYMK LBeTa — IIOMOTraeT Paclo3HaTh CEMb PA3IUYHBIX LBETOB M OMNPENENIUTh SIPKOCTh IBeTa. JlaTYMK KacaHusi —
pacro3HaeT TPH YCJIOBUS: NMPHUKOCHOBEHHWE, IIEITYOK, OTIyCKaHHE. AKKYMYJISTOpPHasi 0aTapesi — SKOHOMUYHBIA, HKOJIIOTUYECKH O€3BpEIHBIC U
yIOOHBIA MCTOUHUK SHEPTUU [T poOoTa.

Dopmul 3auamuir; nekys, 6ecena, MHIUBUyaJIbHAs paboTa, perieHrue mpooIeMbl, TpaKTHIECKasi padoTa.

Pazoen 4 - Koncmpyuposanue 3a0annvix mooeneit WeDo. Mooeau WeDo Hayunsbrii Be3gexon Maiinio, oH ke mpejcTaBiseT 0a30Bbiid HAOOP
LEGO Education WeDo 2.0, SBISIICh €0 «JIUIIOM». Y po0OoTa BakHAsI MUCCHUS: eMy HEOOXOJAMMO HAaWTH NMPU3HAKU )KU3HU HA TUTAHETE W JIOCTaBUTh
oOpa3ipl B nabopaTtopuio Ui u3ydeHus. B xome paOoThl HaJa MPOEKTOM JAETH H3ydaT pabOTy MAaTYMKOB JIBIDKEHUS M HAKJIOHA, MPUHIUIIBI
B3aMMOJICHUCTBUS ¢ IpyruM podotom. CoBmecTHast paboTa — Maiino nBoiHsmky. Takke mpeayiaraetcess coOpaTh TaKHe MOJICTH, KaK TOHOYHAsT MaIlliHa,
TATa4, [BETOK, JIATYIIKA, MyCOPOBO3 M BepToOJieT, poboToB moj Ha3BanueM lllmo3» u «3emnerpsicenue».Mzyvaercs - OBHKEHHE, TAra, TOJIKaHHE,
X0/b0a, TONYOK, CKOPOCTh W €37a (M3y4arorcsi (akTopbl, KOTOpPbIE MOTYT YBEIWYHTh CKOPOCTh aBTOMOOWJISL, 4TOOBI MOMOYb B NPOTHO3UPOBAHUU
JambHENIero JBIOKeHUs). Takke W3ydaroTcsl MpPOYHbIE KOHCTPYKIUM, pblYar (MCCIEAOBAaHHME XapaKTEPUCTUK 3MaHUsI, KOTOPHIE MOBBIMIAIOT €ro
YCTOHYMBOCTH K 3€MJIETPSICEHHUIO, UCTIONIB3YS CUMYJISITOP 3€MIIETPsICEHUH, CKOHCTpyHpoBaHHbIN 13 KyOnkoB LEGO). [lepemerienne MatepuanoB, MoabeM,
BpallleHHE, IOBOPOT, PYJIEBOM MEXaHU3M (BIUJIOYHBIN MOILEMHUK U CHETOOYHCTHUTEND).

Pazoen 5 - Koncmpyuposanue 3adannvix mooeneii EV3 Yyammecss oCTposST U 3alporpaMMHUpPYIOT Mojnens «IIpocmoit pooom», xoTopas
MOMOXET Ha MpPaKTHKe U3yduTh padbory moaynasi EV3. [lpousBoautcs monkitoueHHe OOJBIIMX MOTOPOB K MOJYIIO Yepe3 CleluaIbHble YepHBIE
kabenst Habopa.



PaGora ¢ Monenbto «Podom ¢ damuukom paccmosHusy TO3BOJIUT y3HATh YYalIUMCs paboTy yJIbTPa3BYKOBOIO JaTYHKA, €T0 MAKCUMAIIbHBIC
U MHUHUMaJbHBIE 3HadYeHHd. Pa3nandHble CHOCOGBI nporpaMMupOBaHud AaT4WKa MO3BOJIMT HCCIICAOBATH pa60Ty I[BI/II‘aTeJIef/'I U JOBUXXCHUC
pobora.l3yyeHne 1aTYMKa I[BETA, IPOBOJUTCS BO BpEeMs KOHCTPYHUPOBAHHMS M NPOTPaMMHUPOBaHUS Mouenu «Podom ¢ oamuuxom uyeemay,
y4YaIuecs: IPOBOAAT UCCIICIOBAaHUE pa0OThI aTYMKa M ero ocobeHHocTH. [Ipu pa3HBIX BUIAX MPOrpaMMHUPOBAHUS poOOTa, HAOIFOIAETCsl NU3MEHEHHUE B
JIBYDKEHUH JIBUTATEIICH.

Taxoke ydamuecs co0epyT TaKue MOJIEIIH KaK: 1BETOCOPTUPOBIINK, THPOOOI, IIEHOK, pOOOT pyKa.
Dopmut 3auamuir: Nekiys, 6eceaa, UHIUBUIyallbHas paboTa, pelieHne MpoOJIEMBI.

Pazoen 6 - Hnousuoyanvhasa npoekmnas deamenvnocms CozaHNe cCOOCTBEHHBIX MOJIETEH B rpymnmnax (HampuMep - 4Yachl CO CTpEJIKaMH,
rumHact EV3, pobor-xynoxxank EV3 Print3rbot, ronounas mammnaa ¢opmyna 1 EV3, molinmuk mona, pobOT ¢ KJIEHIHEH, CENEHOXO, MPUBOIHAS
wiatgpopma EV 3 Ha ryceHnuHoM xomy).

CopeBHOBaHKE Ha CKOPOCTH 110 CTPOUTEIBCTBY MPOUJEHHBIX MOJEIEH.

Pa6ora ¢ mporpammoit LEGO Digital Designer (BupTyaibHbIil KOHCTpYKTOD Jlero).

LEGO Digital Designer 4 - nmporpamma st Co31aHusl pa3indHbIX 3D-00bEKTOB Ha OCHOBE BHUPTYyallbHBIX jeraneir koHctpyktopa LEGO ot
caMHMX pPa3pabOTUYMKOB ATOTO MOIYJISPHOTO KOHCTPYKTOpa. 3TOM Jlero, kak M B HACTOAIIEM KOHCTPYKTOpPE, MOXXHO HCIOJb30BaTh OTPOMHOE
pa3HooOpa3ue CymecTBymux Ha JaHHbid MOMeHT LEGO-31emenToB.

[Iporpamma LEGO Digital Designer Bxiirodaet npumepHo 760 THIIOB 371ieMeHTOB. BrIOpaHHOM J1eTanu MOXKHO MPUCBOUTH JIF000H 1BeT. Kak u B
o0bruHbIX 3D-penakropax, pabodyro 00JacTb MPOrpaMMbl MOXKHO NPUONMKATh W YIaldTh, pa3BOpauyMBaTh MOJ JIIOOBIM YTJIOM, CBOOOJHO
nepeMemarees mo He. 3agHuil (OH MOXKHO J00ABUTHh WM MOMEHATH B PEXHMME IMPOCMOTpa ToToBoi BupTyansHoW monenu LEGO. Murepdetic
MPOrpaMMbl OYEHBb IPOCT U YI00€H, MOITOMY Ja)Ke CaMOMY MaJIeHbKOMY peOeHKY OyIeT HEeclOKHO pa3odparbesi ¢ BupTyanbHBIM KOHCTPYKTOPOM
Jlero. IIporpamma noyiepKUBacT JBa PeKUMa KOHCTPYHUPOBAHUS: BBl MOXKETE HauaTh Bce "¢ HyJs" M BOIUIOTUTH CBOM JJa)Ke HEMBICIIUMBbIC (paHTa3Uu B
CO3/IaHHBIX MOJIETISIX UJIU TOTIOJHUTD MTOYTH TOTOBBIE MOJIEIH, YTO PEKOMEHYETCsl HAUUHAIOLIUM TO0JIb30BATEIISAM.

[ToBTOpeHue nusyueHHoro Marepuaina. [logseneHrne uToros 3a rox.

2-0ii roa o0yuyenusn (6 kiaacc) — 34 yaca
Pazoen 1 — Beéeoenue Bpoaubiii ypok. [IpaBuia noBejaeHue U TEXHUKA O€30MACHOCTH B KaOMHETE M MpU paboTe ¢ KOHCTpyKTopoM. [ToBTOpeHME
Kypca 5 kiacca. 3HaKOMCTBO ¢ pecypcHbiM HabopoM Lego Mindstorms Education EV3 (Aprtukyn: 45560). IIpaBuno paGoTel ¢ KOHCTPYKTOPOM H
anexkTpudueckumu npudbopamu Habopa LEGO EV3. PoGotoTexHuka B KOCMHUYECKOW OTpoCiH, pobOoToTexHuka Ha ciyxbe MUC. JlemoHcTparus
MepeIOBbIX TEXHOJIOTUYECKUX pa3paboTOK HUcIoyib3yeMbIX B Poccuiickoii @enepanui.
@opmbl 3anamuil: NeKkys, 0ecea, MHANBUIyallbHAs paboTa, Mpe3eHTAIHs, BUCOPOITHUK.

Pazoen 2 - Mooens EV3 na ocnoge koncmpykmopa Vzyduenue yuyeHHUKaMH BU3yalbHON cpenbl mporpammupoBanus Lego Mindstorms EV3
Home Edition, e€ unTepdeiica u 6;10koB.M3yuenne MmukpokommbioTepa (Moaynb EV3) nabopa LEGO EV3, ero unrepdeiica BCTPOGHHOTO B MEHIO U
BO3MOYKHOCTEH mporpammupoBanusi 010koB. Moayiab EV3 cinyXuT meHTpoMm ympaBieHuss M SHEpreTudeckoil cranmmedt poOora.llccnenoBanue
MoTOpoB U JnatunkoB Habopa LEGO EV3: Oonbmoit MoTop, cpeaHuii MOTOp, YJIbTPa3BYKOBOM [aT4HMK, NATYUK LIBETA, JATYMK KacaHUS,



aKKyMyJsiTopHasi Oatapesi. Taxoke ydampecs coOepyT TakMe MOJEIH Kak: 3Ham (PoOOT-MOHCTP C TOJIOBOM COOAKH M OCTPBIMH KIIBIKAMH), CITUHHED
(pabpuka urpymiek - MpOW3BOJCTBEHHAS JIMHUS), MyJbT JUCTAHIIMOHHOTO YIPABJICHHUS, TAHKOOOT (TYCEHUYHBIA POOOTAHK, CIIOCOOHBIN MPEOI0JICBATh
Pa3IMYHbIC TPETATCTBHUSA ), CJIOH (POOOT-CIIOH, 3aXBaTHIBAIOIHI XO0OOTOM MPEAMETHI U M3IAIOIINIA XapaKTePHBIC 3BYKH), BE3/1€XO0/1 (CTYIICHEXO]).

Dopmut 3anamuir: nekuys, 6eceqa, MHIMBUAYalIbHAs paboTa, pelieHre Ipo0ieMbl, IpakTuieckas padora.

Pazoen 3 - Mooenv EV3 na ocnose xoncmpykmopa «KocMmuueckue MpOEKThI» - 3TO KOMIUIEKT-IOMOJHEHHEe K 0a3zoBoMy Habopy EV3.
OcHoBHast TemMaTHKa Habopa — KOCMHUYECKOe MyTelecTBUe Ha Iu1aneTy Mapc. B urpoBoii ¢opme yuamuecs noiay4aroT HaBbIKM B KOHCTPYUPOBAHUHU
CJIO’KHBIX POOOTOTEXHUYECKMX OOBEKTOB H MTOMCKE PEIICHHS MTOCTABICHHBIX 3a/1a4. [1o X0y pemnieHuns akTyanbHbIX MPo0IeM, CBI3aHHBIX C OCBOCHUEM
KOCMOca, 1eTH 00y4JaroTCcsi OCHOBaM IPOrpaMMUpPOBaHMs, HHPOPMATUKU, MAaTEMaTHYECKUM U (pu3ndeckuM 3akoHaM. i paboTsl ¢ 3TuM Kommiektom
3aHATHI Tpebyetcs Hammuue bazoBoro Habopa LME EV3 u JlononaurtensHoro Habopa "Kocmuueckue nmpoektsl EV3" DTOT KOMIUIEKT HHTEpeceH
TE€M, 4TO OH COCTOMT U3 TPEHMPOBOYHBIX 3aJlaHUH, pa3pabOTaHHBIX COBMECTHO C YYEHBIMH — HCCIENOBAaTEIsIMH KOCMOCA. Ydaluecs CMOTYT
3aHMMATbCSA HCCIIEOBATENIbCKOM pabOTON M co3[aBaTh CBOM pEIICHHS B 00JACTH OCBOEHHMsSI Kocmoca. [IpoexTHas nesTenbHOCTh ¢ HabOpoMm
«Kocmuueckue npoektst LEGO MINDSTORMS Education EV3» nomoxet pa3zBuBate STEM-komneTeHIIMM OOydYarOUIMXCSl B paMKax HM3Yy4eHHUs
peaNbHO CYIIECTBYIOIIMX WHKEHEPHBIX MpoOsieM. Yyaliuecs W3y4aroT Hay4dHble MPOOJIEMbI, C KOTOPBIMU CTaJKHUBAIOTCA peajbHble MHXKEHEPHl U
KOCMOHABTBHI.

9 TpeHUPOBOYHBIX MUCCUH (ITPEHA3HAYEHBI JUI MOOYKICHUS YUaIUXCs K HaOJII0ICHHUIO, CPABHEHHIO, BHIUMCIIEHHIO, BBIIBUKEHHUIO THIIOTE3). DTO
ujieaJbHOE perieHue 1yt ObIcTporo M 3(h(HeKTUBHOIO 03HAKOMJICHHS C allapaTHBIMU M HMPOTrpaMMHBIMU BO3MOKHOCTsIMH iatgopmel EV3. Kpome
TOT0, 3TO — OTJMYHBIM HHCTPYMEHT /Il MHTEHCUBHOM MOJTOTOBKH K PAa3JIMYHBIM POOOTOTEXHUYECKUM COPEBHOBAHUSIM.

- 4 wuccrienoBaTeNbCKUX MPOeKTa (pa3pabdoTaHbl Ul O3HAKOMJICHHUS YYalIMXCsA C IPOLECCOM IUIAHUPOBAHHMS a’POKOCMUYECKUX MpPOrpamMM H
MOJTOTOBKU K MUCCHSIM);

- 7 TeMaTHYECKUX MHCCHH (KOHCTpYyHpOBaHUE POOOTOB JUIS PELICHUS MPAaKTHUECKHUX 33/a4 110 OCBOEGHHIO KOocMoca). B 3THX MHCCHSX YYEHMKH
IPUMEHSIOT U TBOPUECKHU aIallTUPYIOT CBOM HABBIKHM NIPOIPaMMHUPOBAHUS U KOHCTPYHPOBAHUS pPOOOTOB, pelias peaabHble 3a1a4u U npobiemMsl, Ha 100
% peamuCTUYHBI U TECHO CBS3aHHBI C TEOpUEH pearbHbIX KOCMUYECKUX HccienoBaHnil. OHM pa3paboTaHbl COBMECTHO C HACTOSIIMMU WH)KEHEPaMU B
001acTH KOCMOHAaBTUKM M pakeTocTpoeHuss NASA U MNperocTaBIsIOT YYEHHKaM BO3MOXKHOCTb CO3/1aBaTh, HCCIIEAOBAaTh M TECTUPOBAThH
MHHOBAIIMOHHBIE PEILIEHUS B PAMKaX aKTyaJIbHbIX TEM 10 OCBOEHHIO KOCMUYECKOT0 IPOCTPaHCTBA

OcHOBHBIE 33JaHHUs, BBIIIOJIHIEMbIE ¢ IOMOILIBbIO Habopa «KocMHuyeckre IpOeKTh»:

- YcTaHOBKA CTaHIIMU CBS3H;

- CobpaTh KOMaHy;

- PeakTuBUpOBaTH MapCcOXOL;

- 3aIyCTUTh CIIyTHUK Ha OpOUTY;

- B3atb npo0Oy rpyHTa 4 T.A.

Pazoen 4 - Iloemopenue uzyuennozo mamepuana. Iloosedenue umozoe 3a 200.

4. TemaTH4ecKkoe IVIAHUPOBaHHUE

1-ii rox o0yuenus (5 kiaacce, 34 yaca)



Teopetnuec

IIpaxTtuyeckue
KonnuectBo |kue 3aHsATHS
Ne HasBanue paznena/ Tembl 3aHATHS 3aHATHUS)
4acoB (kom-BO
(K01-BO YacoB)
4acoB)

1. [BBenenune
11 [TexHnuka 6e3omacHOCTH MpU padboTe ¢ kKommbioTepoMm. [IpaBuia 1 1

' a00TBI C KOHCTPYKTOPOM.

2 BHAKOMCTBO ¢ KOHCTPYKTOpOM Lego
2.1 Lego Education Wedo Lego Mindstorms EV3. | 1 1

3 3HAKOMCTBO ¢ IPOrpaMMHBbIM oOecriedyeHueM 1 000pyA0BaHHEM
3.1 BrsyaibHas cpena mporpaMMUPOBAHKS 1 1
3.2 [ [porpammMubIit nHTEpdEiic (MUKpOKOMIIBIOTED). MOTOpBI. JlaTunky. 1 1

4 [KoncTrpyupoBaHnue 3agaHHbIX Mojaesieii WeDo
4.1 Maiino - Hay4HbIH BE3AEXO/. 1 1
4.2 Tsira, X0a60a, TOTYOK. 1 1
4.3 (CKOpOCTB U €371a. 1 1
4.4 [ [po4yHbIC KOHCTPYKILIMH, pbIYar. 1 1
45 [Tepemerienre MaTepraioB, MOIbEM. 1 1
4.6 [BI>KEHUE, BpAIICHHE, IOBOPOT, PYJIEBOM MEXAaHU3M. 1 1

5 [KoncTpyupoBanue 3agaHHbIx Mogeseil EV3
5.1 PoGoT Vunrenn 3 3
5.2 [ [BeTOCOPTUPOBIIMK 3 3
5.3 ["rpoboii 3 3
54 [[leHOK 3 3
5.5 PoGoT pyka 3 3

6 [MuauBUayaJbHAS NPOEKTHAS J1eSITETbHOCTD
6.1 Co3anue cOOCTBEHHBIX MOJIEIEN B IPyIIax 4 4




6.2 COpeBH?BaHI/Ie Ha CKOPOCTb IO CTPOUTEIBCTBY MPOUICHHBIX 2 9
Mo Tesei
6.3 PaGora ¢ nporpammoii LEGO Digital Designer 2 2
6.4 [ToBTOpEHKE N3YYEHHOTO MaTEpUaa 1 1
54 29 41 (85,29%)
Bcero 344 (14,71%)
2-0ii ro o0yueHus (6 ki1acc, 34 yaca)
Teopernueckue [IpakTrueckue
No HasBanue pa3aena/ TeMbl 3aHATHSA Komiecrso 3aHATUA (KOJI-BO 3aHATHSA)
acon 4acoB) (k01-BO 4acoB)
1 Beenenue 1
[TexHrka 0€30MaCHOCTH P padoTe ¢
1.1. KoMIbIoTepoM. [IpaBumna paboTsl ¢ 1 1
KOHCTPYKTOPOM.
2 Mopenb EV3 Ha ocHoBe 12
KOHCTPYKTOPOB
2.1 3Har (poOOT-MOHCTD) 2 2
2.2 CriaHep (palprka UrpyIieK) 2 2
2.3 [ [y 16T TUCTAHIIMOHHOTO yIIPaBICHUS 2 2
2.4 [Tanko60T (TyceHnuHbI pOOOTaHK) 2 2
2.5 (CnioH (poOOT-CII0H) 2 2
2.6 Besnexon (cTynenexon) 2 2
3 Mopeab EV3 Ha ocHoBe 20
[KOHCTPYKTOpa
3.1 [[peHnpoBOUHAs MUCCHS 9 9
3.2 [TemaTnueckue MUCCUU 7 7
3.3 lIccnenoBaTenbCcKkye MPOEKThI 4 4
4 E:OBTOpeHI/Ie HU3Y4YEHHOI0 1
aTepuaJja.




[MoaBenenme nTOros 3a roa
41 [ToBTOpEHNE N3yYEHHOT'0 MaTepHraa. 1 1
Bcero 344 2 4 (5,88%) 32 9 (94,12%)
Bcero no nporpamme 684

5. Yci10BuUs peajiM3aliiy NPOrpaMMbl

[IporpamMma cocTaBiieHa C Y4€TOM CAHHTAPHO-TUTUEHUYECKUX TPEOOBaHMM, BO3PACTHBIX OCOOEHHOCTEH YyUalIMXCsl CPEIHET0 IIKOJIBHOTO BO3pacTa
(11-12 neT), mpepcraBiser cOO0H CHCTEMY HHTEILICKTYaIbHO-PA3BUBAIOIIMX 3aHATHI JIJIS YYAIMXCs HaYalbHBIX KJIACCOB U pacCYMTaHa Ha 2 roja
o0y4eHusl.

Pexxum 3anstuii: Pabovas mporpamMma BHEYpOUHOU JEATETLHOCTH pacCUMTaHa Ha CIIEIYIONINE CPOKU U3YUCHHS MaTepHaa;
5 knacc — 34 gaca B roj, 1 yac B HeIeIO;

6 xnacc — 34 yaca B roji, 1 yac B HeJIEIIO;

Uroro nmporpamma paccuntana Ha 68 yacoB (B 5 u 6 kiacce).

[IporpamMma BHEYpOUHOMH eATeIbHOCTH «JlerokoHcTpyupoBanue» odecrnednBaeT 1-3 ypoBHU BOCIIUTATENbHBIX PE3YJIbTATOB.
Jlo1s macCUBHOCTH 00YyUaroIMIMXCsl IPH peau3aly JAaHHOTO Kypca BHEYPOUHO JesrenbHocTH cocTaBisgeT 30 %.

Jlnst peanu3anuy NporpaMMbl JaHHBIA Kypc 0OecIeyeH:

- bazoBsiM HabopoMm

— IIporpammuoe obecnieuenne LEGO MINDSTORMS EV3;

— becrinathoit nporpammoit LEGO Digital Designer (3D penaktop BupTyanbHOro konctpykropa LEGO);

— HOYyTOYKaMu, IPUHTEPOM, CKAaHEPOM, BUIEO 00OPYIOBaHUEM.

MeTtoabl opranu3anuu y4e0GHOro npoiecca.

. HNHbopMaMoOHHO — pelenTHBHBINA METOI (MIPEAbIBICHUE TIe1aroroM HH(MOPMAILIMK U OPraHU3alMsl BOCIIPUATHS, OCO3HAHUS 1 3aIIOMHUHAHNE
o0OydJaromuMucs JaHHON uHGOpMaIum).



. PenpoykTHBHBIM MeTO]| (COCTAaBICHUE U IIPEIbSIBICHUE [1€1aroroM 3aaHNi Ha BOCIIPOU3BEICHUE 3HAHUH 1 CIIOCOOOB YMCTBEHHOH U
[IPAKTUYECKOMN AESITEIbHOCTH, PyKOBOJICTBO U KOHTPOJIb 3a BBIIIOJIHEHUEM; BOCIIPOU3BEICHNE BOCIIUTAHHUKAMU 3HAaHUH U c110COOO0B IEUCTBUH 110
o0pa3iaM, NPOU3BOJIIBHOE U HETIPOU3BOJILHOE 3aIIOMUHAHUE).

. MeTtoa po61eMHOT0 H310KEeHHS (TOCTAaHOBKA MEAaroroM mpooaemMbl U pacKphITHE J0KA3aTENbHO MMyTH €r0 PEIIeHHUs; BOCTIPUATHE U
OCO3HaHHE 00YYaIOLIUMUCS 3HAHUI, MBICIIEHHOE ITPOTHO3UPOBAHUE, 3aTIOMUHAHUE).

° 9BpI/ICTI/I‘leCKI/II71 METOA (HOCTaHOBKa neaaroroMm HpO6J’I€MBI, IUIAHUPOBAHUC U PYKOBOACTBO ACATCIIbBHOCTH YHAIUXCs, CAMOCTOATCIIBHOC
peuicHue 06y‘~IaIOIIII/IMI/IC$I 4aCTH 3aJlaHus, HCIIPOU3BOJIbHOC 3alIOMHUHAHNUEC U BOCHpOH?;BCI[GHHG).

° HCCJ’IC}IOB&TGHLCKI/Iﬁ METO (COCT&BJ’IGHI/IC U IPCABABICHUC IIEAArOromMm HpO6HGMHBIX 3ala4 U KOHTPOJIb 3a XO0A0M pPCHICHUA; CAMOCTOATCIBHOC
IJIaHUPOBAHUC O6y‘-IaIOH_[I/IMI/ICH OTaIloB, cIIoco0 HCCIICAO0BaHUsA, CAMOKOHTPOJIb, HCIIPOU3BOJILHOC BaHOMI/IHaHI/IC).

B OopraHus3anuu y‘~I€6HOI\/'I IMO03HABATCIILHOM ACATCIBHOCTH NIEAaror UCIoOJIb3YET TAKKE CJIOBCCHBIC, HAITIAAHBIC U MPAKTUYCCKUEC METO/IbI.

CnoBecHble MeTo/1bI. CIIOBECHBIE METO/IBI IIEAror IPUMEHSIET TOT/AA, KOT/Ia IIABHBIM HCTOYHHKOM YCBOCHHS 3HAHUN 00YHYaAIOIMMHUCS SIBIISICTCS CIIOBO
(Oe3 omopkl Ha HAMJIAHBIE CIIOCOOBI M MPAKTUYECKYI0 paboTy). K HUM oTHOCATCS: pacckas, Oecena, 00bsICHEHUE U T.JI.

HarnmeHe METOBI. K anm otHOCHTCSH METOAbI 06y‘~IeHI/I$I C UCITIOJIb30BaAHHUEM HarJIAAHBIX mocoouii.

HpaKTI/I‘IeCKI/IC MCTO/JBI. MeTO,I[BI, CBA3aHHBIC C ITPOLIECCOM (bOpMI/IpOBaHI/IH M COBCPIICHCTBOBAHUA YMGHI/Iﬁ 1 HaBBIKOB o6yqa}omnxc;1. OCHOBHBIM
MCTOAOM SBJIACTCA MMPAKTUYCCKOC 3aHATHC.

@®opMbI aTTECTALMHA

CDopMa MMOABCACHUSA UTOI'OB p€aiu3aliy IIporpaMMbl — UI'pbl, COPCBHOBAHUSA, KOHKYPChI, BEICTABKH. KOHTpOJ'IB mpeanojgaracT BeIABICHHUE YPOBHA
OCBOCHUs y‘~I€6HOF0 MaTepuraia rnpu U3y4CHUM, Kak OTACIIbHBIX pa3JicsiOB, TaK U BCeH IIporpaMmsI B IICJIOM.

OuneHoYHbIe MaTepHAJIbI
Cucrema olnieHHBaHUA — 0e30TMeTOoYHas. Vcronb3yeTcst TOJIbKO clIOBECHasl OIEHKA JOCTH)KEHUN yUaIuxcsl.
6. MeToanuyeckue MaTepUaJbI

JlunakTuueckue cpeacTra. B xozne peannsannn o0pa3oBaTesIbHOM MpOrpaMMbl IIE1aroroM UCIoNIb3YIOTC TUAAKTHUECKUE CPEJICTBA: yUueOHbIe
HaTJIHBIE TOCOOUSI, IEMOHCTPAIIMOHHBIE YCTPOMCTBA, TEXHUYECKUE CPEICTRA.

1. Oscsnuukas JI.IO. Kypc nporpammupoBanust pooota EV 3 B cpene Lego Mindstroms EV3 / JL.YO. Oscsiaunkas, J.H. OBcstaukmii, A. /L.
OBcsHuIKU. 2-¢ u3ganue., nepepad. U non. — M.: UznarensctBo «Ilepo», 2016. — 300 c.



2. Koreropa .B. Pabouas nporpamma «TeXHOIOTHS MPUMEHEHHUS IIPOrPaMMHUPYEMBIX pOOOTOTEXHHUYSCKHUX PEIICHUA HA IPUMEpPE IIaT(OPMBI
LEGO MINDSTORMS Education EV3»

3. ABtomaTtusupoBaHHOE ycTpoicTBO. [lepBoPo6ot. Kaura mst yuutens. K kHATe mpuitaraeTcsi KOMITAKT — JUCK C BUICOPUITBMAMH,
oTkpbiBatonmu 3asatus no reme. LEGO WeDo, - 177 c., ui.

4. Acmonos A.I'. @opmupoBaHue YHUBEpCAIbHBIX YU€OHBIX 1€WCTBUI B OCHOBHOM ILIKOJIE: OT eicTBUsA K MbIciiu — Mocksa: [Ipocelienue,
2011. - 159 C.
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o http://www.lego.com/education/

WNurtepueT pecypcesl:

e http://learning.9151394.ru

Kuwra yuutens LEGO Education WeDo (anekTpoHHOe mocobue)

KommuiexT metoanueckux marepuanoB «IlepBopo6oT». MHCTUTYT HOBBIX TEXHOIOTHA.

Mup Bokpyr Hac: Kaura npoektoB: Yuebnoe nmocodue.- [lepeckas ¢ anrn.-M.: UaT, 1998.

7. JIuet KoppeKuMu

JlaTa ypoka 1o
IUTaHy

Jlarta mpoBeneHus
no ¢axty

CopepxaHrie KOPPEKTUPOBKU

O06ocHOBaHUE TIPOBEICHHUS
KOPPEKTUPOBKHU

PexBU3HUTEI
JIOKyMeHTa (faTa u
Ne mpukasza)

IMonamuce
3aMCCTHTCIS
JTUPEKTOpPA 10
YBP
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