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HosicHuTebHAS 3aNIMCKA

[Iporpamma BHeypouHOUl gesitenbHOocTH «PobOoToTexHuka» st 6  Kjacca
cootBeTcTBYyeT TpeboBanusiMm @OI'OC, mnpenHasHaueHa g OOy4YaIOMIMXCA YPOBHS
OCHOBHOI'0 00111ero 00pa3oBaHUsl MYHUIIMIIAIILHOTO Ka3€HHOTO 00I1e00pa3oBaTeIbLHOTO
yupexzaeHus: Y penokapauHckas CILLIL

[Ipn cocraBieHMH JaHHOW MpPOrpaMMbl aBTOPOM HCIIOJIb30BAHbBI  CIIEIYIOIIUE
HOPMaTUBHO-TIPABOBBIE IOKYMEHTHI:
- ®enepanpHbiii 3akoH 0T 29.12.2012 Ne273-®3 «O06 ob6pazoBanuu B Poccuiickoi
denepanuny;
- [locranoBnenue ['maBHoro rocygapcrBeHHoro Bpada P® ot 29.12.2010r. Nel89 «O06
yrBepxaeHun CanlluH 2.4.2.2821-10....» p. «CaHUTapHO-3MUIEMHOIOTHUYECKHE
TpeOOBaHUS K YCJIOBUSIM M OpraHu3anuu oOydeHuss B 00111e00pa30BaTEeIbHBIX
YUPEXKIECHUAX;
- [Ipukaz MOuH P® ot 06.10.2009r Ne373 «OO6 yTBep>KJIE€HUU U BBEICHHUU B JCHCTBUE
(beneparbHOrO TrOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa HA4YajJbHOTO OOIIETo
oOpa3oBaHus» (C U3MEHEHUSIMU U IOTIOJHEHUSAMH );
- [Ipukaz MOuH P® ot 17 nexabps 2010 roga Nel897 «O6 yTBepkI€HUH U BBEJICHUU B
neictBue  (enepalibHOrO  rOCYJApCTBEHHOTO  CTaHAApTa  OCHOBHOIO  OOILIEro
00pa3oBaHUs»(C U3MEHEHUSIMU U JTOTIOJTHEHUSIMH );
- Undopmammonnoe nucekMo MOuH P® Ne(3-296 ot 12 mas 2011r. «O06 opranuzauuu
BHEYPOUHOI  JEATENbHOCTH TMpU  BBEAEHUU  (enepanbHOro  roCyAapCTBEHHOIO
00pa3oBaTEIBLHOIO CTaHAApTa OOIIET0 00pa30BaAHUNY,;
- Ilpukaz MOuH P® ot 31 nmekabps 2015 roma Nel576 «O BHeceHUM W3MEHCHHM B
®I'OC HOOy;
- [Ipukaz MOuH P® ot 31 gexabps 2015 roga Nel577«0O Buecennn nzmenennii B I'OC
0]0[0)
- [Tucemo MOuH P® ot 14 nexabps 2015 roma Ne09-3564 «O BHEYpOUHOM ACATEILHOCTH
U pealii3aliy JIOMOJHUTEIFHBIX 00pa30BaTEIbHBIX MPOTPAMMY;
- IImceMmo MOwuH Camapckoit obmactu ot 17.02.2016 NeMO-16-09-01/173-TY «O
BHEYPOUYHOMU JIESATEIBHOCTU;
- I'puropseB [.B., CrenanoB II.B. BneypouHas nAesATEIbHOCTHh IIKOJBHUKOB.
Metoanueckuii KOHCTpYKTOp — M., 2010.
- Crpareruss pa3BUTHS OTpacid HWHPOPMAIMOHHBIX TexHoJOruil B Poccuiickoi
Oenepanuu Ha 2014-2020 rr. 1 Ha iepcniekTuBy A0 2025 rona;

- 'ocynapctBennas nporpamma Poccuiickoit denepanuu «MHpopManmoHHoe 00111€CTBOY
(2011-2020 rozmr);

- Kommekcnass mporpamma «Pa3Butue oOpa3oBarenbHOM poOortoTexnuku u IT-
oOpaszoBanust B Poccuiickoit @enepanum», Cpok peanuzanuu nporpammsl 2014- 2020 rr.
nepBbiid oTam: 2014-2016 rr.

JlaHHast mporpaMMa COCTaBJIeHA M aalTHPOBaHa Ik BHEYPOUHOM JAESITEIIbHOCTH Ha
OCHOBE aBTOPCKOW mporpammbl 1mo «Pobororexuuke» s 6 kiacca Orcstauikoi JIFO.
Kypc nporpammupoBanus podora EV 3 B cpeme Lego Mindstroms EV3 / JLIO.



Ogcanunkas, JI.H. OBcsaaunkuii, A.J{. OBcsHunkuii. 2-¢ uznanue., nepepad. 1 gom. — M.:
NznatensctBo «Ilepoy», 2016. — 300 c.).

AKTyaJIbHOCTh KPYKKOBOM pabOThl 3aKJIIOUAETCS B TOM, YTO OHA HamlpaBlieHa Ha
dbopMUpOBaHHE TBOPUECKOW JMYHOCTH, YMEIOUIEH KpeaTHMBHO, HECTAHIAPTHO MBICIUTH.
Texnonornueckue Habopsl koHcTpykTopa LEGO Education WeDo u LEGO
MINDSTORMS EV3 opueHTHpOBaHbI Ha NU3y4Y€HNE OCHOBHBIX (DU3NUECKHUX MPUHIIUIIOB U
0a30BBIX TEXHUYECKUX PEIICHUH, JeKAIIMX B OCHOBE BCEX COBPEMEHHBIX KOHCTPYKIIMHA U
YCTPOUCTB.

Ieau kypca:

1. CaMOpPa3BUTHE U PA3BUTHE TUYHOCTU KAKJIOTO peOEHKa B IIPOLIECCEe OCBOCHUS
MHpa 4epe3 ero COOCTBEHHYIO TBOPUECKYIO MPEIMETHYIO e TEIbHOCTD,

2. BBEJICHUE IIKOJIBHUKOB B  CIOXHYIO CpEly KOHCTPYUPOBAaHUSA C
HCIIOJIBb30BaHNEM UH(POPMAIMOHHBIX TEXHOJIOTHH;

3. OpraHu3alys 3aHATOCTH IIKOJIHLHUKOB BO BHEYPOUHOE BPEMSI.

3agaum kypca:

3HakoMCTBO cO cpenou nporpammupoBanuss LEGO MINDSTORMS EV3,
0a30BbIM, pECYpCHBIMU Ha0OpaMu U KOCMHUYECKUM HabopoMm koHcTpykTopa LEGO WeDo
u LEGO EV3;

BeisBUTE W moajep)kaTb  TBOPYECKHMX  JIETEH,  MOTHUBHPOBAHHBIX  Ha
MPOECCUOHATIBHYIO  JICSITCIIBHOCTh M TOJYYCHHE BBICOKOKAUYECTBEHHOTO BBICIIETO
oOpa3oBaHMsI B COBPEMEHHBIX U TIEPCIEKTUBHBIX OOJACTAX 3HAHUW WHXKEHEPHOTO
npous;

CdopmupoBaTh yMEHUE CAaMOCTOSITEILHO pEIllaTh TEXHUYECKHUE 3aJja4u B MPOLecce
KOHCTPYMPOBaHUS MOJIesiel (BbIOOp MaTepuania, MIaHUuPOBaHUE MPECTOSIINX JEHCTBUMI,
CaMOKOHTpOJIb, YMEHHE IIPUMEHATH IIOJYyYEHHbIC 3HAHUS, IPUEMbl U ONBIT B
KOHCTPYMPOBAHUU JPYTHX OOBEKTOB H T.11.);

CTuMynupoBaTh HAaXOAYMBOCTb, H300pETATENHHOCTh M TOUCKOBYIO TBOPYECKYIO
NEATEIbHOCTh YYalluXCsl, 1 OPUEHTUPOBAHUE HA PEIICHUE MHTEPECHBIX U MPAKTUYECKHU
BAJKHBIX KOMIUIEKCHBIX 3a/1a4;

[To3HaKOMHUTBL ydYamuxcs C OCHOBaAaMH POOOTOTEXHUKH W  CYIICCTBYIOIIUMH
COPEBHOBAHMSIMU POOOTOB;

DcTeTHYecKoe, HpaBCTBEHHOE M TPYI0BOE BOCITUTAHHUC;
Pa3BuTh TBOpUECKHE CIIOCOOHOCTH;
CdopmupoBaTh yMeHHE PaOOTHI ¢ HAYYHO-TEXHUYCCKOM JIUTEPATYPOIL;

Pa3BuTh HaBBIKM MOMCKa MHPOPMAIIMUA M PACKPHITH BO3MOXKHOCTH ceTu MHTepHeT
JU1s1 paOOThI HaJ IPOEKTOM.

3HaKOMCTBO co cpenoi nporpammupoBanus LEGO Mindstorms EV3,



YCcBOE€HME OCHOB NporpaMMHpOBaHUs, IMOJYYHUTb YMCHHUA COCTABJICHUS IMPOCTBIX U
CJIOXHBIX aJITOPUTMOB;

YMeHue HCMOoIb30BaTh CUCTEMbI PErHMCTPAllUd CHUTHAJIOB JATYMKOB, MOHUMAHHE
PUHIIUIIOB OOPATHOM CBS3H;

[IpoekTupoBanue poOOTOB U MPOrPaMMHUPOBAHNE UX JICHCTBHIA;

UYepes co3maHuMe COOCTBEHHBIX MIPOEKTOB TMPOCIICKHUBATH TOJB3Y TPUMCHEHHS
pOOOTOB B peaJIbHOM KU3HU;

Pacmmpenue o6nactu 3HaHmit 0 npodeccusx;
®opMUpOBaHUE YMEHHUSI pabOTaTh B IPYIIIIE;

Pa3BuBaTh yMEHMA H3JIaratb MBICIM B YETKOW JIOTMYECKOM I1OCIEAOBATEIBHOCTH,
OTCTauBaTh CBOIO TOYKY 3PEHUS, aHAIM3UPOBATH CUTYALMI0O U CAMOCTOATEIBHO HAXOAUTh
OTBETHI HA BOIIPOCHI ITyTEM JIOTHYECKUX PACCYKICHUM.

JlaHHass mporpamMma IMpEIojaracT pPEUICHUE WHXKEHEPHBIX M KOHCTPYKTOPCKUX
3aay, a Takke O0OydeHHe OOBEKTHO-OPUEHTUPOBAHHOMY IMPOTPAMMHUPOBAHUIO U
MOJICIUPOBAHUIO € HCTOIb30BaHue KOHCTPYyKTOpoB LEGO Education WeDo, LEGO
MINDSTORMS EV3. Hcnonb3zoBanue koHcTpykTOopoB cepun LEGO WeDo u LEGO
EV3 no3BosisioT pemare HE TOJBKO THUNOBBIEC 3a/1a4M, HO M HECTAHJAPTHBIE CUTYyallWH,
HCCIIeIOBAaTh JATYUMKKU U TMOBEICHHE pPOOOTOB, BECTH COOCTBEHHBbIE HabOmoAeHus. Kpome
TOro, pabota B KOMaHAE CHOCOOCTBYET ()OPMHPOBAHHUIO YMEHHS B3aUMOJIEUCTBOBATH C
COyYeHHMKaMH, (HOpPMYJIHPOBaTh, AHAIU3UPOBATH, KPUTUUYECKU OIEHHWBATh, OTCTAUBATh
ceou uaeu. Ilpm nmanpHerimem ocBoenun LEGO WeDo m LEGO EV3 cranoBurcs
BO3MOXHBIM  BBIIIOJIHEHHE  CEPbE3HBIX  IPOEKTOB, Pa3BUTUE CAMOCTOSITEIBLHOIO
TEXHUYECKOTO TBOPUYECTBA, yUaCTHE B COPEBHOBAHUSX IO POOOTOTEXHUKE.

HoBu3sHa nporpammbi

Pabora c o6pazoBarenbHbiMu koHCTpykTOopamu LEGO WeDo u LEGO EV3
MO3BOJISIET IIKOJBHUKAM B (hOpMe MO3HABATEIHLHON UIPhl Y3HATh MHOTHE BaKHBIC UJEU U
pa3BUTh HEOOXOAWMBIC B JajdbHEHINEW >KWU3HU HABBIKKM. [IpuW MOCTPOGHHUU MOJIETH
3aTparuBaeTCs MHOXKECTBO IIPOOJIEM U3 Pa3HBIX 00JIacTel 3HaHUS — OT TEOPUU MEXaHUKHU
110 TICUXOJIOTHH, — YTO SIBJISIETCS BIIOJIHE €CTECTBEHHBIM.

AKTYaJbHOCTH MPOTPAMMbI

AKTYyaJbHOCTh JJAHHOM MPOTPAMMBI COCTOWT B TOM, YTO POOOTOTEXHHMKA B IIKOJIE
MPEACTABISICT ydamuMcsl TexHojoruun 21 Beka, CIOCOOCTBYET pa3BUTHIO WX
KOMMYHUKATUBHBIX CIIOCOOHOCTEH, pa3BUBaET HAaBBIKU B3aUMO/ICHCTBUS,
CaMOCTOSITENIbHOCTUA MPHU NPUHSATUM PEIICHUH, PAaCKpPhIBAET UX TBOPUYECKUM MOTEHIMAI.
[ToapocTku mydie MOHUMAIOT, KOTJa OHHM YTO-THOO0 CaMOCTOSTEIBHO CO3JAI0T WU
uzoo6perator. [lpum mpoBeneHuu 3aHATHH MO POOOTOTEXHUKE ATOT (PAKT HE MPOCTO
YUHUTBIBAETCS, @ PEATIBHO HUCIIOJIB3YETCS Ha KAXJOM 3aHSATUU.

Peanuzaumsa >Ton ImporpaMmbl B paMKax CpCI[HCﬁ IIKOJIbBI IIOMOIra€T pPa3sBHUTHIO
KOMMYHHKATUBHBIX HABBIKOB Yy4YalIHUXCs 3a CUYCT AKTHUBHOI'O BSaHMOﬂCﬁCTBHH I[CTGIZ B
XoJI€ prHHOBOﬁ HpOCKTHOﬁ ACATCIIBHOCTHU, PAa3BHUBACT TCXHHUYCCKOC MBIINIJIICHUC IIPU



pabore ¢ 3D penmaktopom LEGO wu naGopom Lego Education WeDo, LEGO
MINDSTORMS EV3, tak sxe 00y4yaeT Ha4aJIbHbIM HAaBBIKAM MPOTPAMMUPOBAHUS.

IMenarornyeckasi mejecoo0pasHOCTb MPOTrPAMMBI OOBICHIETCS (POPMUPOBAHUEM
BBICOKOI'O MHTEJUIEKTa 4Yepe3 MacTepcTBO. Llenslil psn chenuanbHbIX 3aJaHUil Ha
HaAOIII0/IEHUE, CpPaBHEHHE, JOMBICTUBAaHUE, (haHTA3UPOBAHMUE CIY)KAT MJS JTOCTHXKEHUS
storo. llporpamma HampaBieHa Ha TO, 4YTOOBI Yepe3 TpyA MPHOOMIUTH JAETed K
TBOPYECTBY.

BaxxHO OTMETUTH, YTO KOMIBIOTEP HCHOJIB3YETCS KakK CpPEICTBO YIpPaBJICHUS
MOJIEJIbIO; €r0 HCIIOJIb30BAHUE HAMPABICHO HA COCTABJICHHE YHPABISIONIMX AJITOPUTMOB
U1 COOpaHHBIX MojeNied. Yuaiuecss MOJIy4aroT MpeCTaBlIeHHe 00 OCOOCHHOCTSIX
COCTaBJICHUS] MpPOTrpaMM YIpaBJICHMs, aBTOMATH3allMM MEXaHHU3MOB, MOJEIUPOBAHUU
paboThI CHCTEM.

IIpuHUUN OCTPOEHNS POTrPAMMBI

Ha 3anatusax co3gaHa CTPyKTypa MAESTENbHOCTH, CO3AAIOIIAasl YCJIOBHS IS
TBOPUYECKOTO pa3BUTHSA IIKOJbHUKOB Ha PAa3IWYHBIX BO3PACTHBIX JTamax u
npeaycMaTpuBaromas ux AuQGepeHuuanuio no CTeneH! 0JapeHHOCTH.

OcHOBHBIE TUIAKTUUECKHUE PUHIUIIBI IPOTPAMMBI:

J JOCTYITHOCTB M HarJIITHOCTb;
J MOCJIEIOBATENBHOCTh U CUCTEMATUYHOCTh O0YUYEHHUS U BOCIIUTAHUS;
o y4eT BO3PACTHBIX U MHIUBUyAJIbHBIX OCOOEHHOCTEH JIeTeil.

OOGyu4asice 1o nmporpaMmme, AETH MPOXOAT MYyTh OT MPOCTOTO K CIOKHOMY, C YIYETOM
BO3BpAaTa K NPOHACHHOMY MaTepHaly Ha HOBOM, 00Jiee CII0KHOM TBOPUYECKOM YPOBHE.

OT1iu4uTe/IbHBbIE 0COOEHHOCTH JaHHON MHpOrpaMMbl OT YK€ CYIIECTBYIOIIHUX B
ATOM O0OJACTH 3aKIIOYaeTcs B TOM, YTO NpOrpaMMa OPHUEHTHPOBAaHA Ha MPUMEHEHHE
IIAPOKOr0 KOMIUIEKCA PA3JIMYHOrO JOIMOJHUTEIBHOIO MaTe€pualia O MIPOCTEUIINX
(GU3MYEeCKUX 3aKOHAX, JIEKAIIMX B OCHOBE COBPEMEHHOW (DM3MYECKOW KapTUHBI MUPA,
HanboJiee BaKHBIX OTKPBITUSIX B 00J1aCTH (DU3UKHU.

[Iporpammoii mpenycMOTPEHO, 4YTOOBI Ka)XXJI0€ 3aHsITHE ObLUIO HAMpaBJeHO Ha
OBJIaJICHUE OCHOBAMHM MEXaHMUKH, Ha MPHUOOIIEHUE JETeH K aKTUBHOM MO3HABATEIbHOU U
TBOopueckoil pabore. Ilpouecc oOydeHUS CTPOUTCS HaA E€IUHCTBE aKTUBHBIX U
yBJIEKATEIbHBIX METOJOB M MPHEMOB Yy4eOHOW paboThl, MpU KOTOPOH B TMpolecce
YCBOCHMS 3HAHUM, 3aKOHOB MPABUJI Y IKOJbHUKOB PA3BUBAIOTCS TBOPUECKUE HAYAIA.

OO6pazoBaTeNbHBIN MPOIECC UMEET Psijl MPEUMYIIIECTB:

o 3aHATHUS B CBOOOAHOE BpEMS;

o oOyudeHue OpraHu30BaHO Ha JOOPOBOJIBHBIX Hadajax BCEX CTOPOH (IETH,
POAUTENH, IEIATOTH);

o JETAM IPENOCTABIISAETCS BO3MOKHOCTh yJIOBJIETBOPEHUS] CBOMX HHTEPECOB U

COYETaHUs Pa3JIMUHbIX HAMpPaBICHUN U (POPM 3aHATHUS;

Cpoku peaqu3zanmnu nporpammel: [IporpaMma cocraBiieHa ¢ y4eTOM CaHUTAPHO-
TUTMEHUYECKMX  TpeOOBaHMM, BO3PACTHBIX OCOOEHHOCTEH  ydalluXcsi  CpPEIHEro
mKoysbHOro Bo3pacta (11-12 ner), mpencraBisieT coOOW CHCTEMY MHTEIJIEKTyalbHO-
Pa3BUBAIOIIMX 3aHATUN JUTSl yHAIIMXCS Ha4albHBIX KJIACCOB.



Pe:xum 3ansaTuii: Paboyas nporpaMma BHEYpOUYHOU AEATENBHOCTH pacCuMTaHa Ha
CJIeIyIOLIME CPOKHU U3yUEHUs MaTepuana;

6 xitacc — 34 yaca B roj, 1 4ac B HeZeno.

Kypc «Po0OoToTexHHKa» OTHOCHUTCS K OOIIEHHTEIJICKTyaJIbHOMY HaIlpaBJICHUIO
pa3BUTHUS JTUYHOCTH, T/I€ IETH KOMIUIEKCHO UCTIOJB3YIOT CBOU 3HAHMS.

[TpakTrdeckas paboTa ¢ KOHCTPYKTOPOM MO3BOJISET 00yUYaIOIIMMCS:
COBMECTHO 00y4aThCsl B paMKaxX OJHOM TPYIIIIbI;
pacnpenensaTb 00s3aHHOCTH B CBOEH IPYIIIIE;
MPOSBJISITH MOBBIIIEHHOE BHUMAHUE KYJIbTYPE U ITUKE OOIICHMS,;
MPOSIBIISATH TBOPUECKUI MOXO K PEIICHUIO TOCTaBICHHOM 3a/1a4H;
CO3/1aBaTh MOJIEIH PEATIbHBIX 0OBEKTOB U MPOLIECCOB;
peniaTh 3a/1a4u MPaKTUIECKOTO COACPKAHMS;
MOJIEIMPOBATh U UCCIIEN0BATh IPOLIECCHI;
MEPEXOIUThH OT OOYUCHHSI K YUCHHUIO.

[Iporpamma BHEYpOUHOU JIEATEIBHOCTH «JIerokoHCcTpyrupoBaHue» odecrneunBaer 1 -
3 YpOBHU BOCTIMTATENBHBIX PE3YIbTATOB.

Jlonsi MacCUBHOCTH OOYYAIOIUXCS MPU peain3alii JaHHOTO Kypca BHEYPOUYHOMU
nearenbHocTH cocTaBisieT 30 %.

Jist peanu3anuu NporpaMMbl JIaHHBIN Kypc 00ecredeH:

- bazoBeim Habopom WeDo 2.0 (Aptuxyn 45300 Hazsanue: LEGO® Education
WeDo™)

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

— PecypcusiMuadopom LEGO MINDSTORMS EV3 (Aptukyn: 45560 Haspanwue:
LEGO® MINDSTORMS®Education EV3™);

— JlononmautensubiM - HabopoM Kocmuueckne mnpoektsl EV3 (Aptuxyn: 45570
Hazpanne: LEGO® MINDSTORMS®Education EV3™);

— IIporpammuoe obecrieuenne LEGO MINDSTORMS EV3;

— becrumatnoit nporpammoii LEGO Digital Designer (version 4.3.8) (3D penaktop
BUpTYyaabHOTro KOHCTpYkTOpa LEGO);

— HOYTOyKaMu, MPUHTEPOM, CKaHEPOM, BHIEO 000PYTOBAHHEM.

Ilnanupyembie pe3yabTaThbl 0CBOCHHMS IPOIPAMMBI 110 POOOTOTEXHUKE:
JIn4HOCTHBIE PE3YIILTATHI:

1)  ®opmupoBanme  crocoOHOCTel  OOydJamIUXcs K  CaMOPa3BUTHIO,
caMo00pa3oBaHUI0 W CAMOKOHTPOJIO HAa OCHOBE MOTHUBAIIMU K POOOTOTEXHHUYECKOH H
y4eOHOM eI TEbHOCTH;

2) ®opmupoBaHue COBPEMEHHOTO MHUPOBO33pPEHUS COOTBETCTBYIOILIETO
COBPEMEHHOMY Pa3BUTHIO OOIIECTBA U HAYKHU;

3) ®opmupoBanne KoMMyHHKAaTUBHOW W WKT-KOMIETEHTHOCTH Ui YCIIEUTHON
COLIMAJIM3alMU U CaMOpeaIn3aluu B OOIIECTBE.

MeranpeameTHble pe3yJIbTaThl:



1) yMeHHE CaMOCTOSATEIBHO ONPEACIATh IEIU CBOEro OOydYeHHS, CTaBUTh W
dbopmynupoBaTh Ajig ceOsi HOBbIE 3ajaud B y4€0e M TO3HABATEIHHOM JESTEIBHOCTH,
pa3BUBaTh MOTUBBI M HHTEPECHI CBOEH MMO3HABATEIBHON JEATEIBHOCTH;

2) yMEHHE CaMOCTOSITETIbHO IJIAHUPOBAThH IyTH JOCTIKCHHS IIeNICi, B TOM YHCIIE
aJbTEpHATUBHBIC, OCO3HAHHO BHIOMpaTh HauOosiee A(PGEeKTUBHBIC CIOCOOBI PEIICHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4;

3) yMEHHE COOTHOCUTh CBOM JCHCTBUS C IUIAHHUPYEMBIMH pPe3yJIbTaTaMH,
OCYUIECTBJIATh KOHTPOJIb CBOEW JEATEIbHOCTH B IPOLIECCE OOCTHXKEHHS PpPEe3yJbTara,
OTIPE/ICTATh CHNOCOOBI JEHCTBUI B paMKax NPEUIOKEHHBIX YCIOBUH M TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUU C U3MEHSIIOLICHCS CUTyallue;

4) yMeHUWe OLIEHUBATh MPABWIBHOCTH BBHIMIOJIHEHUS] Y4eOHOW 3a/1a4yn, COOCTBECHHBIC
BO3MOYKHOCTH €€ pPELICHUS;

5) BnajeHue OCHOBAMH CAaMOKOHTPOJIS, CAMOOIICHKH, TPHHATUS PEIICHUH |
OCYIIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U IMO3HABATENbHOM 1E€ATEIbHOCTH;

6) yMecHHE OmNpeneNsiTh IOHITUS, CO37aBaTh OOOOINEHHS, ... YCTaHABIHMBAThH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE PACCYKICHHE, YMO3AKIIOUYCHHE
(MHAYKTUBHOE, IEYKTUBHOE U 110 aHAJIOTHHN) U JIeJIaTh BHIBOIbL;

7) yMEHHUE CO3/1aBaTh, IPUMEHSTh U PE0OPa30BBIBATH 3HAKA U CUMBOIIBI, MOJICIH U
CXEMBI JUIsl pelIeHUs] y4eOHBIX 1 MTO3HABATENBHBIX 3a/1a4;

[IpeameTHbIC pe3yNbTATHI 10 MaTEMaTHUKE U UHPOPMATHKE:

8) oBmameHWEe MPOCTCHIIMMH  CIIOCOOAMH  MPEACTABIACHUSA M aHAIW3a
CTaTUCTHUYECKUX JaHHBIX;

9) pa3BUTHE YMCHHII MPUMEHSATh M3YYCHHBIC TOHSTHS, PE3yJIbTaThl, METOJBI IS
penieHus 3aa4 MpakTUYEeCKOro Xapakrepa v 3a7ad U3 CMEXHbIX TUCLMIUINH;

10) dpopmupoBanue nHGOPMAIIMOHHOMN U aJITOPUTMHUYCCKON KYJIBTYPHI;

11) dopmupoBaHHEe TPEACTABICHHS OO0 OCHOBHBIX H3Y4aeMbIX IOHSATHSIX:
uH(popManus, aNropuT™M, MOJENb — U UX CBOWCTBAX;

12)  pasButue ANTOPUTMHUYECKOTO MBIIUICHHS], HEO00X0UMOT0 VTS
1poheCCUOHANIBHOM JIEITEIbHOCTH B COBPEMEHHOM OOIIIECTBE.

Memoowl opeanuzayuu yuednozo npoyecca.

o HHdpopManMoHHO — pelenTUBHbIA MeToA (MpEeAbsIBICHUE MEAAroroM nHpopmanuu
U OpraHu3alus BOCHPUATHS, OCO3HAHUS U 3alIOMUHAHHE OOYyYarolUMUCSA JaHHOU
uHbopMaIun).

o PenpoayKkTuBHbBIA METON (COCTABJIEHUE M MPEIbABICHUE NEAAroromM 3aJaHuil Ha
BOCIIPOU3BEICHUE 3HAHUM U CIOCOOOB YMCTBEHHOU U MPAKTHUUECKOU JIEATETbHOCTH,
PYKOBOJCTBO M KOHTPOJIb 32 BBIIIOJHEHUEM; BOCIPOU3BEACHNUE BOCIIUTAHHUKAMH
3HaHUI U CcrocoOOB AEHCTBUU 1O 00pasiiam, MPOU3BOJIBLHOE U HEMPOU3BOJIBHOE
3alIOMHUHAHUE).

e Metox HDO6JICMHOI‘O H3JI0KCHUA (HOCTaHOBKa neaaroromM HpO6HCMLI N PACKPBITUC
A0Ka3aTCJIbHO IIyTH €TI0 PpCIICHUS; BOCIHPUATHC H OCO3HAHHC O6yan0HlI/IMI/IC}I
3H8.HI’II>1, MBICJICHHOC ITPOTHO3UPOBAHNC, SaHOMI/IHaHI/IC).




. 9BDI/ICTI/I‘I€CKHI>’I METOA (HOCTaHOBKa neaaroromMm HpO6JI€MI>I, IJIAHUPOBAHUEC H

PYKOBOJICTBO JesITeIbHOCTH y4aIuxcs; CaMOCTOSITEIIEHOE pelieHue
OoOydaroIMMUCS ~ 4YacTh  3aJaHus,  HEMPOU3BOJBHOE  3allOMUHAHUE |
BOCIIPOM3BEJICHUE).

o UccnenoBaTenbckuii ~ MeTon  (COCTaBICHHE W NPEABSABICHHUE  IIEJarorom
npoOJIeMHBIX 3a/lad M KOHTPOJb 3a XOJIOM pEHIEHUs; CaMOCTOSATEIbHOE
IJIAHUPOBAaHKWE OOYYaIOIIUMUCS 3TaloB, CIOCOO0 HUCCIEIOBaHUS, CAMOKOHTPOJIb,
HETPOU3BOJILHOE 3aIOMUHAHUE).

B OopraHu3alnuun y‘le6H0ﬁ MMO3HABATEIBLHOU ACATCIIBHOCTH IICAAror HCIIOJIB3YCT TaKIKC
CJIOBCCHBIC, HAI'TIAAHBIC U ITPAKTHUYCCKHUC MCTO/bI.

Cnoeecnvie memoowvt. CI0BECHBIE METOJbI MENArOr MPUMEHSET TOr/Aa, KOrJa IIaBHBIM
MCTOYHMKOM YCBOEHHMS 3HAaHUW OO0y4arolUMHCS sBIAeTCS clIoBO (0e3 omopel Ha
HarJsiHbIE CIOCOOBI M TMpaKTH4ecKyro padory). K HUM oOTHOCSTCS: pacckas, Oecena,
O0OBSCHEHHE U T.J.

Hacnaouvie memoovi. K HUM OTHOCUTCA METOAbl OOYYEHHsS] C HCIOJIb30BAaHUEM
HaIJISIIHBIX TIOCOOMIA.

Ilpakmuueckue memoovi. MeTonpl, CBSI3aHHBIE C MPOIECCOM (POPMUPOBAHUS U
COBEPILIEHCTBOBAHMSI YMEHUN M HABBIKOB oOydaromuxca. OCHOBHBIM METOJOM SIBISIETCS
IIPaKTUYECKOE 3aHSTHE.

Juoakmuueckue cpeocmea.

B xome peamuzanmuu oOpa3oBaTeIbHON MpOrpaMMbl  MEAaroroM  HMCHOJIb3YHOTCS
TUIAKTUYECKUE CpeICTBa: y4yeOHbIE HAIVIAJHbIE TOCOOMS, JEMOHCTPAIMOHHbBIC
YCTPOMCTBA, TEXHUYECKHUE CPEICTBA.

®opmMa noJBeIeHUSI HTOT0OB 0CBOEHMSI MIPOTPAMMBI
BHEYPO4YHOI1 esiTeJIbHOCTH «P000TOTEXHMKA)

Cucrema onieHuBanus — 6e3 oTMeTouHas. Mcnonb3yeTcst TOJbKO CI0BECHAs OLIEHKA
JOCTHKECHUN YYalUXCsl.

dopma TOABEACHHSI WTOrOB pEAIU3alMU MPOrpaMMbl — UIPbI, COPEBHOBAHMS,
KOHKYPCBHI, BBICTABKH.

KoHnTponbs mpenmnoiaracT BBISBICHHE YPOBHS OCBOCHHS Y4eOHOrO maTepuaia Mmpu
W3YUYECHUU, KaK OTJICJIbHBIX PAa3/eJIOB, TAK U BCEU MPOrpaMMBbI B IIETIOM.

Conepskanue NporpaMMbl BHEYPOYHOI 1eSITeIbHOCTH
3amaua JaHHOTO Kypca - TMO3HAKOMHUTH OOYyYalomuxcsi C KOHCTpyKTopoMm Lego

Mindstorms EV3. Hayuuts cobupars 6a30BbIe KOHCTPYKITUU POOOTOB, MPOTPAMMHPOBATH
UX TOJ  OIpeaelieHHbIE 3amadyd, pazoOpaTh 0a30BbIe  pEIICHUs  HamOolee
pacipoCTpaHEHHBIX 3a/1a4-COPEBHOBAHUM.

Kypc paccuntan Ha Aenaromux MnepBble Mark B MUP pOOOTOTEXHUKH C MOMOIIBIO
KoHCTpyKkTOpa Lego Mindstorms EV3. Bce npumMepsl poOOTOB B 3TOM Kypce CICIIaHbI ¢



OMOINBI0  KOHCTpykTOopa Lego Mindstorms EV3, mnporpammupoBanue poOOTOB
OoOBsICHSIETCS Ha TIpUMepe cpenbl pazpadoTku Lego Mindstorms EV3.

Pa3zoen 1 - Beeoenue
BBoausiii ypok. TexHuka 6e30macHOCTH MPU paboOTe ¢ KOMIIBIOTEPOM B KaOMHETE
pobGotorexuku. IlpaBuna paboTel mpu padore ¢ KOHCTpykKTopoMm. IIpaBmio paboThl ¢
KOHCTPYKTOpPOM H 3JekTpuueckumu mpubopamu Habopa LEGO WeDo u Lego
Mindstorms EV3. Po6oTorexnuka B KocMmuueckoii oTpociu, poOOTOTEXHUKA Ha CITyXKOe
MUYC. JlemOHCTpanusi NEPENOBBIX TEXHOJOIMYECKUX pa3padOTOK HMCHOJIb3YEMBIX B
Poccuiickon ®@eneparnumn.
@Dopmur  3anamun: nexkuus, Oecena, WHAMBUAYajdbHas paboTa, Npe3eHTauus,
BUJICOPOJIUK.

Pa3zoen 2 - 3nakomcTBO ¢ KOHCTPYKTOpOM Lego

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

[ToHATHS OCHOBHBIX COCTABJISTFOIIUMHE YacTeH Cpeibl KOHCTPYKTOPA, IBET, (GOpMBI 1
pa3Mephl JeTajei.

Dopmot 3anamuil. Nexuys, 0ecena, Mpe3eHTalusl.

Pa3zoen 3 - 3HakoMCTBO ¢ IPOrpaMMHBIM OfecrniedeHneM U 000py/I0BaHIEM
W3yuenue yueHWKaMu BU3yallbHOW cpenbl porpammupoBanus Lego Mindstorms
EV3 Home Edition, e€ uatepdeiica u 010K0B.

N3yuenue mukpokommeroTepa (Moayins EV3) nabopa LEGO EV3, ero unrepdeiica
BCTPOEHHOT'O B MEHIO U BO3MOKHOCTEHN MPOrpaMMHUpPOBaHUs OJIOKOB.

Moayas EV3 ciiyXuT ieHTpoM ypaBieHHs ¥ SHEPTeTUUECKON CTaHIuel poboTa.
Uccnenosanne motopoB u natunkoB Habopa LEGO EV3:

BoJabioii MOTOp - TO3BOJISET 3aMpPOrPaMMHUPOBATh TOYHBIC U MOIIHBIC JTCUCTBHUS
pobora.

CpenHuii MOTOp — TIO3BOJISIET COXPAaHATh TOYHOCTh JIBIDKEHUH  poOOTa,
KOMITAaKTHBIA pa3Mep MEeXaHU3Ma OTJIMYaeTCs OBICTPOI peaKInueil TBIKCHHM.

YJII)TpaCiByKOBOﬁ JAaTYUK - UCIIOJB3YCT OTPaAXCHHBIC 3BYKOBLIC BOJIHBI JJIA
HU3MCPECHU PpACCTOAHUA MCKAY AJATUYNKOM U JIFOOBIMHA O0BEKTaMH Ha CBOEM ITyTH.

JlaTYuK HBeTa — IOMOraeT pacrno3HaTh CEMb PA3JIMYHBIX LIBETOB U ONPEIECIHTH
SAPKOCTD LIBETA.

I[aT‘II/IK KaCcaHusl — pacCllO3HACT TpHU YCIOBHA: IIPUKOCHOBCHHEC, IICITYOK,
OTITYCKaHHC.

AKKyMyJasTOpHasi 0Oarapesi — SKOHOMUYHBIM, OKOJOTMYECKH O€3BpeAHble U
yIOOHBIN UCTOYHHUK SHEPTUHU I poOOTa.

Dopmol 3anamuir: nexkuys, Oecena, MHIUBHIyalbHas paboTa, peleHne mpooieMbl,
npakTHueckas padoTa.



Pazoen 4 - KonctpynpoBanue 3agannbix mojaesei WeDo.
Mooenu WeDo

Hayunsrit Be3nexon Maiino, oH e npeacraniser 6a3oBbiii Habop LEGO Education
WeDo 2.0, SBIssICh €ro «IuIiomM». Y poboTa BakHash MUCCHS: eMy HEOOXOIUMO HaWTh
MPU3HAKU JKU3HU Ha TUTAHETe W JIOCTaBUTh OOpa3Ilsl B JIAOOpATOPHIO I M3ydeHus. B
Xo/le pabOThl HAJg TPOEKTOM JETH HM3ydaT pabdOTy MATYMKOB JBIDKCHHS W HAKJIOHA,
OPUHILIMIIB  B3auUMOACHCTBUS C Apyrum pobotoMm. CoBmecTHas pabotra — Maiino
JIBOMHSIIIKH.

Taxoxe npenaraeTcst coOpaTh TaKUE MOJIENH, KaK TOHOYHAsI MAIlIMHA, TArad, IBETOK,
JATYLIKA, MyCOPOBO3 U BEPTOJIET, poO0TOB 1o Ha3BaHueM L1Lmro3» u «3emiueTrpsiceHue».

N3yuaercss - nOBWXKEHHWE, TiAra, TOJKAaHME, XOAbOa, TOMYOK, CKOPOCTh M €372
(n3ygarotcst GakTOpbl, KOTOPbIE MOTYT YBEJIUYUTH CKOPOCTh aBTOMOOWJISI, YTOOBI TOMOYb B
MIPOTHO3UPOBAHUHU AaJbHEHIIEro NBMXKEHUs). Takke U3ydaroTcsl MPOYHbIE KOHCTPYKIIHH,
pbryar (MccieIoBaHUE XapaKTEPUCTUK 3/IaHUsI, KOTOPbIE MOBBIIIAIOT €r0 YCTOMYMBOCTD K
3eMJIETPSICEHUIO, UCTIOJIb3YsI CUMYJISITOP 3€MJIETPSICEHUM, CKOHCTPYUPOBAHHBIN 13 KyOUKOB
LEGO). Ilepemenienue maTepuanoB, MOAbEM, BpalleHUE, MOBOPOT, PYJIEBONH MEXaHU3M
(BUJIOYHBIN MOJBEMHUK U CHETOOYUCTHUTED).

Pa3zoen 5 - KoncTpynpoBaHue 3aJaHHbIX Mojesiei EV3
VYyamuecss TOCTPOAT M 3amporpaMMupyioT mojaens «lIpocmoit podom», xkotopas

MOMOXET Ha TPaKTHKE W3y4YuTh padoty moaynasa EV3. TlpoumsBoautcs moakirodeHue
OOJBIIIMX MOTOPOB K MOJIYJIIO Yepe3 CrieluaibHbie YepHbie kKabens Hadopa.

Pabora ¢ wmopenvto «Pobdom ¢ Oamuukom paccmoanusa» TO3BOJUT Y3HATh
yYaluMcsl padoTy yJabTPa3ByKOBOI0 AATYMKA, €r0 MAaKCUMalbHble U MHHHUMAJIbHbBIE
3HaueHud. Paznuusble cnocoObl MpOrpaMMHUpPOBAHUSl AaTyMKa MO3BOJIUT HCCIEAOBAThH
paboTy nBUTATENEH U ABMKEHHE poOoTa.

N3ydyenne paTuMka nBeTra, MPOBOAUTCA BO BpeMs KOHCTPYMPOBAHUS W
MporpaMMHUpPOBaHusl Mojaenu «Pobom c¢ oOamuyuxkom ueemay, ydaliyvecs: NPOBOJIAT
uccienoBaHne pabOThl  JaTuMka W ero  ocoOeHHOCTH. [lpm  pasHbIX  BUJax
MpOrpaMMUPOBaHUS poOOTa, HAOIIOMAETCS U3MEHEHNE B IBUKEHUN JIBUTATEIICH.

Taxke ydamecs coOepyT TakWe MOJEIM Kak: IBETOCOPTHPOBIIMK, THPOOOH,
IIEHOK, poOOT pyKa.

Dopmul 3anamuil’. nexuys, Oeceaa, MHIUBUyallbHAs paboTa, pernieHue npoodIeMbl.

Pazoen 6 - UnauBuayajbHasi NPOEKTHAS 1eSITeJILHOCTH

Co3nmanne COOCTBEHHBIX MOJIENe B Tpymmax (HampuMmep - 4Yachl CO CTPENIKaMH,
rumHacT EV3, pobor-xynoxuuk EV3 Print3rbot, ronounas mammua dopmyna 1 EV3,
MOUWIIMK T1oja, PoOOT C KIemHeH, ceileHoxoa, mpuBomHas tiatrpopma EV 3 Ha
I'YCEHHUYHOM XOAY).



CopeBHOBaHHE HA CKOPOCTb IO CTPOUTENILCTBY MPONEHHBIX MOJIETICH.

Pa6ora ¢ mporpammoii LEGO Digital Designer (BupTyalibHbIi KOHCTpYKTOD Jlero).

LEGO Digital Designer 4 - nporpamma i co3gaHus pa3indHbIx 3D-00bEKTOB Ha
OCHOBE BUPTYaJbHBIX JeTane koHCTpykropa LEGO ot camux pa3pabOTYMKOB 3TOTO
MOMYJIIPHOTO KOHCTPYKTOpa. 3TOM Jlero, kak M B HACTOAIIEM KOHCTPYKTOpPE, MOYKHO
HCITOJI30BaTh OTPOMHOE pa3zHOOOpasue CyMeCTBYIOMUX Ha maHHbli MoMmeHT LEGO-
AJIEMEHTOB.

[Iporpamma LEGO Digital Designer BkitouaeT npuMepHo 760 THUIIOB 3JE€MEHTOB.
BriOpanHOW JeTany MOKHO HNPHUCBOUTH JIt000# 1BeT. Kak u B 00b1yHBIX 3D-penakropax,
pabouyro 00JacTh MpPOTrpamMMbl MOXKHO TNPUOIMKATh WU yAAJsATh, Pa3BOpPAuMBaTH MOJ
M00BIM yTJIOM, CBOOOJHO mepemeniaTthes mo Heil. 3agHuit (oH MOXKHO J00aBUTH WIH
MOMEHATh B PEXKHUME IMpOocMOTpa ToToBo BupTyanbHou Moaenu LEGO. Hurtepdeiic
IIPOrpaMMbl OYE€Hb MPOCT U yI0OEH, IOITOMY JIaK€ CaMOMYy MaJIeHbKOMY peOeHKy Oyner
HECJIO)KHO  pazo0Opathcsi ¢  BupryanbusiM  kKoHCTpykTOpoM  Jlero.  Ilporpamma
MOJJIEPKUBACT JIBA PEXKUMa KOHCTPYHMPOBAHMS: Bbl MOXETE HauyaTh Bce 'c Hyms" u
BOIUJIOTUTHh CBOU JIa)K€ HEMBICIIMMbIC (DAHTA3UU B CO3/IaHHBIX MOJIESX WM JOTOJHUTH
MOYTH FOTOBBIE MOJIETIH, UYTO PEKOMEH/IYETCsl HAUMHAIOIIUM T0JIb30BATEISIM.

[loBTOpEeHne n3yueHHoro Mmarepuania. [logseaeHrue UToroB 3a roj.



Howmep

MOJIETTH
Lego Teopernu|[IpakTy
Educati | Kommue| eckne | eckue
on [ [nannpyemblie
Ne | HasBanwme paznena/ TeMbl 3aHATHS CTBO | 3aHSITHUS |3aHATHUS) CDOKI
Wedo | yacos | (xomn-Bo | (kom-Bo P
2.0 - 4acoB) | 4acoB)
45300
45544
1. |BBenenue
TexHuka 6e301acHOCTH MpU paboTe ¢ 1 nenens
1.1 [komobroTepom. [IpaBuia paboThI ¢ 1 1 6.09.24
KOHCTPYKTOPOM.
2 |3HaKOMCTBO C KOHCTPYKTOpPOM Lego
21 Lego Education Wedo —45300. Lego 1 1 2 nenens
" [Mindstorms EV3 — 45544, 13.09.24
3 |3HaKOMCTBO C MPOrPAMMHBIM o0ecriedyeHrneM U 000py/10BaHHEM
3 Hexens
3.1 1 1 20.09.24
BusyanbHasi cpejia mporpaMMUpOBaHUs
[ IporpaMMHBIil HHTEpQEIC 4 nenens
3.2 (MHKpOKOMIIBIOTED). MOTODBI. 1 1 27 09.24
JlaTankm.
4 |KoHcTpyupoBaHMe 3alaHHBIX Mojesieit WeDo
Maliisio - Hay4HBIN BE3IEXO/I. 5 Hemenst
41 1 1 4.10.24
Tsara, xoap0a, TOTYOK. 6 memens
4.2 1 1 18.10.24
CKOpoCTh U €371a. 7 Henens
4.3 1 1 25.10.24
8 nenmerns
[ [po4HbIE KOHCTPYKIIMH, pbIYar.
4.4 1 1 8.11.24
9 Henens
4.5 1 1
[TepeMellieHre MaTepHaIOB, MOIHEM. 15.11.24
4.6 1 1 10 menens

J[BrKeHME, BpallleHHue, ITOBOPOT,




PYJIEBOM MEXaHU3M.

22.11.24

KoncTpyupoBanue 3a1aHHbIX MoeJieii EV3

5.1

Po6ot Yuureinp

11-13 genens
29.11.24
6.12.24

13.12.24

5.2

[{BeTOCOPTUPOBIIMK

14-16 genens
20.12.24
27.12.24

17.01.25

5.3

['poboit

17-19 genens
24.01.25
31.01.25

7.02.25

5.4

[[leHok

20-22 wenens
14.02.25
21.02.25

28.02.25

9.5

Po6oT pyka

23-25 »wenens
7.03.25
14.03.25

21.03.25

I/IHJII/IBI/Il]ya.]II)Haﬂ MPOECKTHAasA 1€ATECJIbHOCTD

6.1

Co3nanre COOCTBEHHBIX MOJIEJIEN B

rpymnmax

26-29 nenens
28.03.25
11.04.25
18.04.25

25.04.25




30-31 wenens
6.2 2 2 2.05.25
CopeBHOBaHHE HA CKOPOCTH I10 16.05.25
CTPOUTENBCTBY IPONUAECHHBIX MOAEIEN
32-33 Henens
Designer
34 nenens
6.4 1 1 23.05.25
[loBTOpEHNE N3YYEHHOI0 MaTepraia

Cnucok JiuTepaTyphl 1JIA eJarora:

1. Oscsanunxkas JI.FO. Kypc nporpammupoBanus podota EV 3 B cpene Lego
Mindstroms EV3 / J1.YO. Oscsauikas, JI.H. Ocsaunkuii, A.Jl. OBCIHHLIKHIA. 2-€
u3nanue., nepepad. M mon. — M.: UznarensctBo «Ilepo», 2016. — 300 c.

2. Koterosa U.B. PaGouas mporpamma «TexHOIOTHS IPUMEHEHUS POTPAMMHUPYEMBIX
poboToTexHnyeckux pemieHuii Ha mpumepe mwiargopmsl LEGO MINDSTORMS
Education EV3»

3. ABTromatu3upoBaHHOe ycTpoicTBo. [lepBoPo6ot. Knura mist yuurens. K kaure

MpUJIAraeTCcss KOMIAKT — TUCK C BUACO(PUIBMAMHM, OTKPHIBAIOIIIMMU 3aHATHS T10
teme. LEGO WeDo, - 177 c., nmn.

4. AcwmomnoB A.I'. ®opmupoBaHne YHUBEPCATHHBIX YUEOHBIX JICHUCTBUI B OCHOBHOU
IIKOJIe: OT AecTBUsA K MbIcau — Mocksa: [Ipocsemenue, 2011. — 159 C.

5. Kuawra yunrens LEGO Education WeDo (s1ekTponHoe ocoOue)

6. KommuekT meTonuueckux matepuanoB «IlepBopo6ot». MHCTUTYT HOBBIX
TEXHOJIOTUH.

7. Mup Bokpyr Hac: Knura npoekToB: YuebHoe nmocobue.- [lepeckas ¢ anri.-M.: UHT,
1998.

8. UnurepHer pecypchl:
« http://lwww.lego.com/education/
« http://learning.9151394.ru



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

