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BBenenne

[Iporpamma yueO6HOTO Kypca «POOOTOTEXHHMKA» UMEET TEXHHUECKYIO HAIPaBICHHOCTD,
HOCUT TMPaKTUKO-OPUEHTUPOBAHHBIA XapakTep M HaIpaBl€HAa Ha PAa3BUTHE Yy4YaAIIUMUCS
KPUTUYECKOTO MBIIUICHHS, KOMMYHUKa0€IbHOCTH, KOMaHAHOCTH, KPEaTUBHOCTU U T.J.; C
JIPYrol CTOpoHBI, (hopmupyeT 0a30Bble TEXHUYECKHUE M WHKEHEPHbIC HABBIKMU, 3HAHUS U
ymeHus. CoziepKaHue MporpaMMbl pEIM3yeTCsl BO B3aUMOCBSI3HM € IPEAMETAMHU IIKOJIBHOTO
nukia. TeopeTnueckue U MPAKTUYECKUE 3HAHUA MO POOOTOTEXHUKE 3HAYUTENIBHO YIIIyOsIT
3HaHUS Yy4alllUXcsl MO psiay pasneiaoB GU3MKKA (CTaTUKA W JAMHAMHKA, JJIEKTPUKA U
JJIEKTPOHHMKA, OINTHKa), MaremaTuke U uHPopMmatuke. Kypc «PoboroTexHuka» sBisercs
O03HAaKOMHTEIFHBIM W HE TpEeanojaraeT Hajaudus y O0OydaeMbIX HaBBIKOB B 00JIaCTH
POOOTOTEXHUKH M IPOTPAMMUPOBAHUS
[IpenogaBanme Kypca mpeanoiaraeT uCIoIb30BaHNE KOMITBIOTEPOB U CHCTIHATBHBIX
uHTep(elCHBIX OJOKOB COBMECTHO C KOHCTPYKTOpaMu. BaHO OTMETUTH, YTO KOMIIBIOTED
UCTIOJIb3YETCsI KaK CPEACTBO YIPABICHUS MOJIENbIO; €r0 HCIIOJIb30BaHNE HAMPABICHO Ha
COCTaBJICHHE YIPABIISIONINX AJITOPUTMOB JUISI COOpaHHBIX MOJICNICH. Yyammecs moyJaroT
npecTaBlIeHrne 00 0COOEHHOCTAX COCTaBJICHUS MTPOrPaMM YIIPaBJICHHUsI, aBTOMATU3AIIUN
MEXaHHU3MOB, MOJICIIMPOBAHUN PAOOTHI CHCTEM.
Po6oTt-koucTpykTOp LEGO mo3BoiseT yqamumcs:
- COBMECTHO 00y4aThCsl B paMKax OJHOW TPYIIIIbI;
- pacrpeaensiTh 00s3aHHOCTH B CBOEH IpyIIie;
- IPOSIBIISATH TIOBBIIIICHHOE BHUMAHUE KYJIBTYPE U 3TUKE OOIICHMS;
- IPOSIBIISATH TBOPYECKHIA MOIXO]T K PEIICHHUIO IIOCTABICHHON 3a/1a4H;
- CO371aBaTh MOJIENIN peabHBIX 0OBEKTOB U MPOIIECCOB;
- BUJIETh PEaIbHBIN Pe3ybTaT CBOCH PaboTHI.
Hosbie ®I'OC TpeOyroT 0CBOCHUSI OCHOB KOHCTPYKTOPCKOM M MPOEKTHO-
UCCIIEIOBATENbCKOM eI TEILHOCTH, M IPOrPaMMBI IO POOOTOTEXHUKE MTOJTHOCTHIO
YAOBJIETBOPSIIOT 3TU TPEOOBAHMUS.



IosicHUTENLHAA 3aNNCKA

IIporpamma pa3paGoTaHa B COOTBETCTBHH €O CJIeIYIOININMHA HOPMATHBHO-TIPABOBBIMH

aKTaMHu.

denepanbHbiii 3aKk0H PO 273-D3 «O6 obpazoBanun B Poccuiickoit denepanumn» ot
29.12. 2012 r.

Vka3 Ilpesunenra Poccuiickoit @enepannu ot 01.12.2016 Ne 642 «O Crpareruu
HAy4YHO-TE€XHOJIOTUYECKOTO pa3Buths Poccuiickon denepanum;

[Tocranosnenne IIpaBurenbctBa Poccuiickont @enepanuu ot 18 ampens 2016 r. Ne
317 «O peanuzanuu HanuoHaabHONW TEXHOJOTHMYECKONW HWHUIMATUBBDY (B pell. OT
24.07.2020);

[IpuoputeTHbIil TPOEKT «JlOCTYyMHOE AOMOJHUTEIBLHOE OO0pa3oBaHHE ISl JETEW»,
yrBepxkaeHHbId [Ipesnnuymom Coseta npu [Ipesunenre Poccuiickoit denepanuu no
CTpPaTErM4ecKOMy Pa3BUTHUIO U MPUOPUTETHBIM MpoekTaM (mpoTokona oT 30 HosOps
2016 1. No 11).

[Topsimok opraHu3aliud W OCYIIECTBJICHUSI 0O0pa30BaTENbHOU JIEATEILHOCTH TIO
JOTIOJTHUTENBHBIM  00111€00pa30BaTeIbHBIM MporpamMmam» (mpuka3 MUHHUCTEpCTBA
npocsemienust Poccuiickoit ®deneparuu ot 09.11.2018 Ne 196); - «Canurtapho-
AMUAEMHUOJIOTUYECKHIE TPeOOBAaHUS K OpraHU3aIMsIM BOCIIUTAHUS U O0yUEHHUsI, OTIbIXa
U 03JI0pPOBJICHUS JeTeld U Mosofexku». IloctaHoBneHrne ['1aBHOro rocyapcTBEHHOTO
canutapHoro Bpadya P® ot 28 centsops 2020 roma Ne 28 «OO0 yTBepkaeHUU
canutapubix npasuil CII 2.4.3648-20».

Konnenmus pa3BuUTUS CHUCTEMbl JOMOJHUTEIBHOTO 00pa3oBaHus JaeTeil XaHThI-
Mancuiickoro aBTOHOMHOro okpyra — IOrper go 2030 1., yTBEp)KIECHHAs
pacnopspkenuem IIpaBurensctBa Poccuiickont @enepanuu ot 31.03.2022 Ne 678-p.

HanpagieHHOCTH IPOrpaMmblI

JlononHuTenbHas o0ieoOpa3zoBareabHas o0lepa3BUBAIOIIAs TPOrpaMMa BHEYPOUHOI
nesTeabHOCTH «POOOTOTEXHHUKA» UMEET TEXHUUYECKYIO HAallPaBJIeHHOCTb, pa3paboTaHa ais

00y4JaroImmxcsi pa3HOBO3PACTHBIX TpyIil OT 11-15 net, HanpapyieHa Ha pacCIIMPEHUE 3HAHUI

y o0y4armuxcs B 00J1aCTh MPOrpaMMHUPOBAHUS POOOTOTEXHHUKH.

AKTYaJIbHOCTH IPOTrPaMMbI
Kommnekr LEGO MINDSTORMS EV3 nomoraer cTuMyianpoBaTh UHTEPEC
IIIKOJIBHUKOB K €CTECTBCHHBIM HayKaM M MH)KCHEPHOMY MCKYCCTBY. B ocHOBe 00y4eHMS

JEKUT POPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX IEUCTBUIL, a TAK)KE CIIOCOOOB

ACATCIIBHOCTHU, YPOBCHB YCBOCHH A KOTOPLIX MPCAONIPEACIIACT YCIICIIHOCTD MOCIICAYIOIICTO

o0yueHus peOEHka. DTO OJHA U3 MPUOPUTETHBIX 3a71a4 00pa30BaHUS.

HoBu3Ha paHHOW mporpaMMbl COCTOMT B TOM, YTO OHA pEIIAET HE TOJIBKO

KOHCTPYKTOPCKHUE, HAyYHbIE, HO U 3CTETUYECKHE BONpPOCHl. [Iporpamma opuieHTHpOBaHa Ha
IIEJIOCTHOE OCBOCHHE Marepuana: peOEHOK SMOIMOHAIBLHO W YYBCTBEHHO OOOTAIAeTCH,
npUOOpEeTaeT  XYNOKECTBEHHO-KOHCTPYKTOPCKUE  HAaBBIKH,  COBEPIICHCTBYETCS B
MPAKTUYECKOU JIESITENIbHOCTH, PEaIn3yeTcsl B TBOPUECTBE.



OTimynTeIbHAA 0CO0EHHOCTH NMPOTrPaMMBbI

JlaHHas mporpaMma peann3yeTrcsi HA OCHOBE CUCTEMHO-AESTENbHOCTHOIO NOIX0/1a, T
LEHTPAJIBHOE MECTO 3aHMMAET IIPOEKTHas MAESATENbHOCTb, B XOJ€ KOTOPOM ydamuecs
OCBaMBAIOT KOHCTPYMPOBAHHE U HAYaJbHOE MPOrpaMMHUPOBAHUE POOOTOTEXHUYECKHX
yyalyecss HauyMHAIOT [OHUMaTh, KaK COOTHOCUTCS pealbHas >KU3Hb U

MOJICJIEH,

aOCTpaKTHBIC HAYYHbIE TEOPUU U (HAKTHI.

Leab nporpaMmmei:

Cnocob6cTBoBaTh POPMUPOBAHUIO Y OOYHAIOIINXCS OOIICHAYYHBIX U

TCXHOJOIMYCCKNX HABBIKOB KOHCTPYHUPOBAHUA U IIPOCKTUPOBAHMSA, IIPUCMOB

COOpKH U TPOTrpaMMHUPOBAHUS POOOTOTEXHUYECKUX CPEACTB

3agaum:

chopMupoBath y  OOy4aromMxcs TMEpPBUYHOE TMPEIACTABICHHE O
pOOOTOTEXHUKE, €€ 3HAYEHWU B IKU3HMU YEJIOBEKa, O MpOQeccusx
CBs3aHHBIX C I/I306peTeHI/I€M H IIPOU3BOJACTBOM TCXHHUYCCKHUX CPECACTB,
npuodIaTh K HAyYHO — TEXHUYECKOMY TBOPUYECTBY: pa3BUBATh yMEHHE
MOCTAHOBKM TEXHUYECKOM 3ajaud, cOuparb MW U3y4aThb HYXKHYIO
uH(OpMAIUIO, HAXOJUTh KOHKPETHOE PEIICHHUE 3a/layd M MaTepUuajbHO
OCYIIECTBJISTH CBOM TBOPUYECKUI 3aMBICEIT;

chopMupoBaTh y OOy4YaIOIIUXCS MPEACTaBICHUE 00 OCHOBHBIX IpUEMax
COOpKH W TIPOTPaMMHUPOBAHHUSA POOOTOTEXHHMYECKHUX CPEACTB B Cpeaax:
LEGOWedo, LEGO Digital Designer, NXT 2.1 Programming;

HAy4YuTh OOYYArONIMXCSI TPUMEHSATh Ha TMPAKTUKE TMPUEMbl COOpKH U
IPOrpaMMHUPOBAHUS POOOTOTEXHUYECKUX CPEJICTB;

COCOOCTBOBATH Pa3BUTHIO TBOPHGCKOﬁ HHHUIIUAaTUBbI, CAMOCTOATCIIBHOCTH,
CITOCOOHOCTH JIOTHYECKH MBICIIUTh, aHATM3UPOBATh;

OopraHu3alus yciaoBus A GOopMUpPOBaHMS Y 00yHarOUIUXCsl HABBIKOB

Bo3spacr gereii M UX ICUX0J0THYECKHE 0COOCHHOCTH

[Iporpamma paccuntana Ha | rox (68 yacoB) 0OyueHusI.

Bo3spact obyuatomuxcs - ¢ 11 o 14 ner.

[TpomomKUTENbHOCTD 3aHATHH — 2 Yyaca

KonudectBo oOyuaromuxcs rpynnsl — 12 4denoBek. 2 TpyIb.

N3yuenneM TeXHOJOTUYECKHUX MPOIIECCOB JIYUIIle BCETO 3aHUMAThCsl HA OCHOBE
T0OpOBOJILHOTO BEIOOPA, MMPH MEPEXOC B CPEAHEE 3BEHO:

a) B atot mepuon Hau6osee 3¢hhekTHBHO 00yueHne OCHOBAM TEXHHUUECKOTO TBOPYECTBA B

BHUJI€ TBOPUYECKOW UTPBHI.

0) Bo3M0XHOCTh MHOTOCTYIIEHYATOTO U3YUYEHHUs CITIOCOO0OB U METO/I0B 00padOTKHU U
W3TOTOBJICHHSI IPEAMETOB, YIITyOJIeHNUS 3HAHUI M HaBBIKOB pa0OTHI 1O MpUHIUTTY «OT
MIPOCTOTO, K CJIOKHOMY.

B) HaBbiku 1 yMeHMs, MPUOOPETEHHBIE B 3TOT MEPHO, 3aKPETUIIOTCS HaUTy UM

obpazom.



Coaep:xxanue nmporpaMmsbl
1. BBenenue

[IpaBuna moBeneHHWs] W TEXHWUKA OE30MAaCHOCTH B KaOWHETE W mpu paboTe C
KOHCTPYKTOPOM.
[IpaBumno pabotsl ¢ koHCTpyKTOpoM LEGO.

[IpumeneHne poOOTOB B COBPEMEHHOM MHUPE: OT IETCKUX UTPYLIEK, 10 CEPhE3HBIX
HaY4YHBIX MCCIIEA0BATENbCKUX pa3paboToK. JleMOHCTpalys nNepe1oBbIX
TEXHOJOTHYECKHUX pa3paboToK, MpecTaBiIsieMbIX B Tokno Ha MexTyHapoIHOM
BBICTaBKE poO0TOB. McToprs poOOTOTEXHUKHU OT IIyOOKOH APEBHOCTHU J0 HAIIMUX JTHEH.
Dopmul 3auamuii; NeKuys, 6ecena, Ipe3eHTalus, BUACOPOIIHK.

2. 3nakomcTBO ¢ KOHCTpyYKkTopom LEGO MINDSTORMS EV3

3HAaKOMCTBO C OCHOBHBIMU COCTAaBJIIIOIIMMM YACTSIMU CpeIbl KOHCTPYKTOpA.
3HAKOMCTBO JeTerl ¢ KoHcTpykropom ¢ LEGO - peramamu, ¢ nBetom LEGO -
anemeHToB. Mctopus co3manus konctpykropa LEGO
Dopmut 3auamuil: nexuys, becena, Mpe3eHTalus, BUICOPOIIHK.

3. U3yyeHnune mexaHU3MOB

[Ipongomxenue 3HakoMcTBa aerei ¢ koHcTpykropom LEGO, ¢ dopmoit LEGO -
JeTanel, KOTOpble MOXO0XHW Ha KUPNHUYMKWA, U BapHuaHTaMU HUX CKperuieHuil. llepBbie
maru. O630p OCHOBHBIX MPUEMOB cOopkH. [locTpoeHre MpoCThIX KOHCTPYKIMH (3MelKa;
ryceHuna; ¢urypa: TpEYroJbHHK, MPSIMOYTOJbHUK, KBaJpaT; aBTOMOOWJIbHBIN
aBapuitHeli  3HaK). [locTpoeHHe MEXaHMYECKOro «MaHUIyJsiTopay. M3ydenue
MEXaHMU3MOB: 3yOyaTble Koy€ca, MPOMEXKYTOUHOE 3yO4yaToe KOJEecO, MOHMXKaromas
3yOuaras nepejava, MOBBIMIAIOIIAS 3y0UaTas nepeaaya, NIKUBbI M PEMHU, MEpEKPECTHAS
pEMEHHas Iepeaaya, CHIDKEHHE, YBEJIMYEHHE CKOpOCTH M HuX oOcyxaenue. s
3aKpemJIeHus] MaTepuala y4Yalluics JOMKEH MOCTPOUTh MUHU BEHTUIISAITOP HAa OCHOBE
MPOMJICHHBIX MEepeaay.

@Dopmul 3auamuit: nexuus, Oecena, padorta B mapax, MHIMBHAyalbHas padoTa, pelieHue
npo0eMbl, TpaKTUYecKas padora.

4. W3y4yeHHne HCTOPUM CO3JAHUS COBPEMEHHOM TeXHUKH

3HAKOMCTBO C MCTOPHUEN CO34aHUS COBPEMEHHBIX CPEICTB IMEpPEIBUKEHUS
(Ha3eMHbIE, MJIaBaTeNIbHbIE, JIETATEIbHBIC)
Dopmul 3anamuii: nexuus, becena, pabora B rpyIiIe, Npe3eHTalus, BUICOPOIIHK.

5. KoHcTpyupoBaHue 3aJaHHBIX MOJeJIei
CpencrBa nepeaBHKeHUs

VYyammecs IOMKHBI MTOCTPOUTh MOJEND IIABAaTEIbHOTO CPEICTBA, YTO MOMOXKET
MM HW3Y4YUTh OCHOBHBIE YAaCTH CPEACTBA, BHUAbI BaJOB U CIICLUAJbHBIC JCTAIIN
KOHCTpYKTOpa Lego, KOTOpble NOMOTarT MPOU3BOJUTH MOBOPOTHBIE JBUKEHHUS Ha
360rpanycos.

VYyammecs 10JKHBI TOCTPOUTH TPEXKOJIECHBIA U OOBIYHBIN aBTOMOOHIIB C

BoAuTesneM U 6e3. Takue qeHCTBUS MOMOTYT U3YUHUTh pabOTy KOJIEC M OCE MEXaHU3MOB.
CTpouTenbCTBO MOTOLMKIA TIOMOXKET YydalluMcs Oonblle y3HaTbh padboTy



npeaaraéMoro MexaHmu3Ma, TakK ke MPOU30HIEeT MOBTOPEHUE TEMBI «OCH U KOJIECa.

Mogens Manoro camosera M MaJOro BEpTOJETa PACKPHIBAET OCHOBHYIO
JIBUKYIIYI0O pabOTy MEXaHHW3MOB (JBIKEHHUE JIOMACTH JABUraTeNs caMoJieTa U JIOMACTH
BHUHTA BEPTOJIETA).

3a0aBHbBIC MeXaHU3MbI

3a0aBHbIC MEXaHU3MBbI MMOMOTAIOT YYalllUMCS 3aKPENUTh MPONACHHBIN MaTepual
110 paboTe MEXaHUYECKUX IIEpeay.

VYyammecss Ao/oxHBI NocTpouTh «Jlerckas Kapycenby», «O0NbIIONH BEHTHIISTOPY,
«MenbHUI@», TPU MOCTPOCHUN TAKUX MOJENICH Pa3BUBAIOTCS HABBIKU 110 IPUMEHEHUIO
MEXaHWYECKUX NEPENAY B pa3IUYHBIX MEXaHU3MAX.

@Dopmer 3anamuir: nexuus, Oecena, paboTa B Tpymne, WHAWBUAyalbHas padoTa,
pelieHre npooieMsl, TpaKkTUUecKasi pabora, 3a4€T.

6. UnauBuayaabHasi NPOEeKTHAA 1eATeIbHOCTh

Pa3paboTka cOOCTBEHHBIX MojeNed B mapax u Trpynmnax. BeipaboTka u
YTBEP)KJIEHUE TEMbl, B paMKax KOTOpoM OyneT peanu3oBaThbCsl  IPOEKT.
KonctpyupoBanne wmogenu. Ilpesentauuss wmopener. BrictaBka. CopeBHOBaHHS.
TBopueckast JeSITEeNbHOCTh, BBIpAKEHHAasi B pPUCYHKax Ha TeMmy «Moi poOoT».
[ToBTOpEeHME U3yueHHOTO paHee maTepuana. [loaBenenre uroros 3a roa. IlepcnekTHBbI
paboThI HA CJICTYIOMIUM TOJI.

@Dopmur 3anamuii: Oecena, padbora B Ipylnax M napax, HUHAMBHIyallbHas padoTa,
perieHue npoosieMbl, IpakTU4YecKas padbora.

I'ogoBoii yueOHBIN 1UI1aH

Pa3znen KosmuectBo Moay.ab
4acoB
«Kypcbl BHEYPOUYHO¥ 1eSITeJIbHOCTH
1. Bsenenue 4 Bocniutanne y gereid uHTEpeca K
TEXHUYECKUM BUIaM TBOPUYECTBA,
2. 3HaKOMCTBO ¢ KOHCTpykTOopoMm LEGO 2 Bocnuranue tpynontoous,

CaMOCTOATCIIbHOCTU, YMCHUA JOBOANUTH
Ha4yaTocC ACJIO JO KOHIIAa

3. H3ydeHue MexaHH3MOB 24 dopMHUpOBaHUE U pa3BUTHE
MH(POPMAIIMOHHON KOMIETEHIIUH:
HaBBIKOB pa0OTHI C pa3TMIHBIMU
UCTOYHHUKAMU UH()OPMAIIUH, YMEHUS
CaMOCTOSITENIbHO UCKATh, U3BIIEKATh U
0TOMpaTh HEOOXOAUMYIO JUTS PEILICHUS
y4eOHBIX 3a7a4 HHPOPMAIIHIO.

4. 3HaKOMCTBO C MPOTrPaMMHBIM 4 Pa3zBuTne KOMMYHUKAaTUBHON

obecrnieueHreM U 000pyI0BaHUEM KOMITIETEHIIMH: HaBBIKOB COTPYJHUYECTBA
B KOJUIEKTHBE, MaJloi rpymie (B nape),
yudacTtus B 6ecejie, 00CyKAeHUH

5. H3yueHue crienuaabHOTO 3 [TpuBUBaTH HABBIKK 0€CKOH(MIUKTHOTO
obopynoBanus Habopa LEGO 0O1IeHMSI.




6. KoucTpynpoBanue 3alaHHBIX 15 dopMUpOBaHNE ICTETUIECKUX BKYCOB U

Mozeen HPaBCTBEHHBIX LIEHHOCTEH, TPYIOBOTO
00pasa >KU3HHU.
7. VHnuBuayanbHas NPOEKTHAs 16 pa3BUTHE YMEHUS U3JIaraTh MbICIHU B
JESATEIIBHOCTD YETKOU JIOTUYECKON

[I0CJIEI0BATENbHOCTH, OTCTAUBATh
CBOIO TOUKY 3pEHUs, aHAJIN3UPOBATh
CUTYALMIO U CAMOCTOSTEIILHO
HaXOJUTh OTBETHI HAa BOIPOCHI ITyTEM
JIOTUYECKUX PACCYKJICHUM.

®opMbI U METOABI 00y4YeHHUS

3aHATUS TPOBOJATCA B OYHOM (popMe, HO TAKKE NMPUMEHSAIOTCS AUCTAHIUOHHASL U

ceTeBoe B3amMojeilicTBue. B mporiecce 3aHATHII HCMONB3YIOTCA CleAyromme (Gpopmbl
3aHATUM:

o Jlekiuu;

® KOMOMHUpPOBaHHbBIE,

e Urpa;

[Ipaktrueckas padbora;
TBOpYECKHE POEKTHI;
KoJsutekTuBHBIE M HHIUBUAYAIbHBIE HCCIEAOBAHUS.

DopMBbI IEMOHCTPALUH Pe3yJIbTATOB 00y4YeHUs

[IpencraBienrie pe3yJbTaToOB 00pa30BaTENbHOW JIESITENBHOCTH MPOUIET B (opme
nyOJUYHOM Mpe3eHTAllMM PEIICHUH KEeHCOB KOMaHJaMU U MOCJHEAYIOIIUX OTBETOB
BBICTYTIAIOIIMX HA BOIIPOCHI HACTABHUKA U IPYTUX KOMaH/.

becena,

@®opMbI IMATHOCTUKH Pe3yJIbTaTOB 00y4eHH s
TECTUPOBAHUE, OIIPOC.

OpranuzannoHHbie H 00pa3oBaTebHbIe MEPONPUATHS POrPaAMMBbI:

MOArOTOBKA MOMEILICHUSI U HHBEHTAPS K 3aHATUSIM;
MPOBEJICHUE OPTaHU3allMOHHBIX 3aHITHM;

MCIIOJIb30BAaHUE PA3JIMYHBIX METOJIOB OOyUCHHUS,

MPOBEJACHNUE  POJIUTEIBLCKUX  COOpaHWM, HHAMBUIAyaIbHOM  Oecenbl ¢
pOOUTEIAMU,

OTKPBITBIC 3aHATHUA IJIA pOI[HTCJ'ICﬁ

Ilnanupyembie pe3yJibTaThI

JInyHocTHBIE:



amanraius peO€HKa K )KU3HU B COLIMYME, €r0 cCaMOopeaTn3allus;
pUOoOpETEHNE YBEPEHHOCTH B ce0e;

q)OpMI/IpOBaHI/IC CaMOCTOATCIBbHOCTH, OTBECTCTBCHHOCTH, B3AUMOBBIPYYKH U
B3aMMOIIOMOIIIH,

Pa3BUTUC KOMMYHUKATUBHBIX Ka4CCTB.

MeTaIIpeIlMeTHLIeZ

oOydenne ocHoBaM 3D mMoienupoBanusi, MpUOOpPETEHNE HABBIKOB
r€OMETPUYECKUX MTOCTPOCHUM, BIAJECHU MATEMATUUECKON TEPMUHOJIOTUEH,
WCITOJIB30BAHUS €0 JUIsl ONMCAaHUS MPEAMETOB OKPYKAIOLIEro MUPA,
IPOCTPAHCTBEHHBIX MPEACTABICHUI U N300pa3UTEIbHBIX YMEHUN.

M3YUYEHHE PA3INYHbIX ECTECTBEHHOHAYYHBIX TEM, ITOJTYUYECHHUE 3HAHUS O
€CTECTBEHHOH cpezie 00MTaHus KUBOTHBIX B IIpoLiecce COOPKU
POOOTU3UPOBAHHBIX MOJIENEH, N3ydas TO, KAK pa3InYHbIE YCIOBUS OOUTAaHUS
OIPENEISAIOT OCHOBHBIE TOTPEOHOCTH )KUBOTHBIX;

Pa3BUTHC HABBIKOB IIOBCCTBOBAHU, HAITMCAHUA TCXHUICCKUX CTaTeu u pa60T,
COYMHCHUA HCTOprI, IMOACHCHHUA MCTOIOB PCIICHMUA, O606IH€HI/I}I IMOJTYYCHHBIX
PE3YyJIbTATOB, BBIIBHIKCHHS TUIIOTE3; ITIOJTYUYCHHBIX PE3YyJIbTATOB,

MCIIOJIb30BaHUE IPOTPAMMHOI0 00€CIIEUEHMsI, TPOEKTUPOBAHKE U COOPKa
paboueil MojieN, LEJICeHANPABICEHHOE TPUMEHEHUE LIU(PPOBBIX TEXHOJIOT U,
CUCTEMaTHU3ALIHS, 0OBbSICHEHUE UIEH MPU TOMOIIU HU(POBBIX TEXHOJIOTUI;
npumenHenue UKT s cucremaruzanuy MpluieHus. AHaau3 3a/1a4 B
TEPMHUHAX AJITOPUTMUKH, IPAKTUYECKHI OIIBIT 10 HAITMCAHUIO KOMIIBIOTEPHBIX
IPOrpaMM JJIsl PELICHHS] Pa3JINYHBIX 3a/1a4.

B xoae n3yyeHus Kypca BbIIIyCKHUK HAYYHMTCH:

OCHOBAaM ITPUHIIMIIOB MEXAHUYECKOU NEpeaadu ABUKECHUS,
paboTaTh MO MPEJIOKEHHBIM HHCTPYKIIHSIM;

OCHOBaM ITPOrpaMMHUPOBAHUS;

JIOBOJIUTH PEIICHHE 3a7a4u 10 padOTArOIIeH MOJIENH;
TBOPUYECKH MOAXOJUTH K PEIICHUIO 3a/1a4U;

paboTaTh HaJ IPOEKTOM B KOMaH 1€, 3((HEKTUBHO paclpeessiTh 00I3aHHOCTH;

M3JIaraTh MbICJIA B YETKOM JIOTUYECKOM ITOCIE0BATEIBHOCTH, OTCTAUBAaTh CBOIO
TOYKY 3pEHHs], AaHAITM3UPOBATH CUTYALUIO U CAMOCTOSATEIBHO HAXOAUTh OTBETHI
Ha BOIIPOCHI IIYTEM JIOTUYECKUX PACCYKICHUN.

Ilpeomemmnuvie pezyromamet:

B pezynemame obyuenus, yuawjueca 3narom:

® [IPOCTEUILINE OCHOBBI MEXAHUKMU;

e IIpaBuJia O€30MacHON PaboOTHI;



® KOMIIBIOTEPHYIO Cpeay IporpaMmupoBanus u moaenupoBanus LEGO
® BU/Ibl KOHCTPYKIMH, HEMIOJIBU’KHOE U TIOJIBU’KHOE COEJIMHEHUE JIETaNeH;
® TEXHOJIOTMYECKYIO MOCIIEI0BATEIbHOCTh U3TOTOBJICHUS! KOHCTPYKIIHIA.

B pe3ynomame odyuenusn, yuawjuecs ymerom:
® paboTaTh MO MPEATIOKEHHBIM HHCTPYKIUSAM, aHATU3UPOBATh, INIAHUPOBATh
IPEACTOSALLYIO IPAKTUYECKYIO padOTy

@®opMbI 0ABEICHNS UTOTOB
Buowr konmpons:

Texyiuii KOHTPOJIb: OCYIIECTBIISIETCS B IPOLIECCE MPOBEAECHUS ONPOCA yUaLTUXCA,
BBINIOJIHEHUA MMPAKTHYECKUX PabOT, TECTUPOBAHNUS, & TAK)KE BBIIIOJIHEHUS UHIMBHU1yaIbHBIX
3aJlaHU{ Ha KaKJIOM 3aHATHH, a TaK ke M0 3aBEPIICHUH KaXXI0M TEMbl — KOHTPOJIbHAs
(camocTosiTenpHas) padbora;

[TpoMeKyTOUHBIN KOHTPOJIb: IPOBEPSETCS CTEIIEHb YCBOCHUS yYalllUMUCS IIPOMICHHOTO 3a
IIEPBOE IMOJIYrOIUE MaTepUaa,

® HTOrOBasl aTTeCTAIUA YYAIIUXCH OCYLIECTBISETCSA B KOHIIE Y4eOHOIO roJia B BUJIE
UTOTOBOI'O 3aHATUA (COPEBHOBAHMS/BBICTABKH) C JEMOHCTPALIMEN CO3/1aHHBIX IPOEKTOB.
Pe3ynpTaThl arrectauuu opopmisitoTes npotokosnoM (Ilpunoxenue 1).

Dopmbl KOHMPOTIAL:

® [IeJarormueckoe HaOII0ICHUE;
® YCTHBIN OIPOC;
® BBINOJHEHUE MPAKTUYECKOTO 3aJaHuUs
® TECTUPOBAHUE U AHKETHUPOBAHUE;
® y4acTHE B KOHKypCaX, OJIMMIHNA/IAaX, COPDEBHOBAHHUSIX.

CrocoOoM OIIEHKU JOCTHKEHUM ABJISIETCSI TMOKAsi pEUTUHTOBAs CUCTEMA.

Huskuii (0a30BbIii) YpoBeHb OCBOCHHS 00pa30BaTElbHONW IPOrpaMMBbl IIpeAriojiaract
YCBOCHME OCHOBHBIX TEM IIPOIPAMMBI, BBINOJHEHUE THUIOBBIX 3aJaHUM 110 3aJaHHBIM
CcXeMaM.
Cpennuii (MOBbILIEHHBIN) YPOBEHb NPEANOJAracT YCBOCHUE OCHOBHBIX TEM MPOTrPaMMBbl,
CaMOCTOSITEJIbHOCTh B BBIOOpPE HMHCTpyMEHTapwsi, CIOCOO0B pPaOOThI TPH BBHIMOJTHEHUU
3aJJaHUsl.
Boicokuii (TBOpYeCcKHid) YPOBEHb IIPEANOJIATa€T BOZHUKHOBEHHE CAMOCTOSITENIbHBIX WIEH
y Yy4YallMXCAd W pear3alMI0 HUX Yepe3 Y4YacTUE B PA3JIUYHBIX NPOEKTaX, KOHKYypCax,
dbecTuBaIAX U T.1I.

K koHny roga yuammecsi 10JIKHbI:

3HaTth:

- mpaBuiia 6€30macHoO paboTHI;

- OCHOBHbIE KOMIIOHEHTHI KOHCTPYKTOpOB JIET'O;

- KOHCTPYKTHUBHBIE OCOOCHHOCTH PA3IMYHBIX MOJIEINICH, COOPYKEHUN U MEXaHU3MOB;



- BUJIbI IOJIBU>KHBIX U HETIOJBUYKHBIX COEIMHEHUN B KOHCTPYKTOPE;

- CAMOCTOSITENIBHO peliaTh TEXHUYECKHE 3a/1a4H B MPOIIecCce KOHCTPYHPOBAHUS pOOOTOB
(TUIaHUpOBaHUE MPEICTOSAIINX JEHCTBUM, CAMOKOHTPOJIb, MPUMEHSThH MOJYyYEHHbIE 3HAHUS,
-C03/1aBaTh MO/JIEJIH MPHU MTOMOIIHU CIIEHUATBHBIX AJIEMEHTOB 10 pa3paboTaHHOM cxeme, 1o
COOCTBEHHOMY 3aMBbICITY.

Ymern:

- paboTaTh ¢ IUTEPaATYpOH, C )KypHallaMH, C KaTaJoramu, B MHTEpHETEe (M3y4yaTh U
oOpabaTeiBaTh HH()OPMALIHIO);

- CaMOCTOSITENIBHO PEIIATh TEXHUYECKUE 3a/1a4 B IIPOLIECCE KOHCTPYUPOBAaHUS pOOOTOB
(TUTaHUpOBaHUE MPEICTOSAIUX JEHCTBUM, CAMOKOHTPOJIb, IPUMEHSThH MOJIyYCHHbIC 3HAHUS);
- JIOTUYECKU MBICIHTb.

Kpome Toro, oqHUM U3 05KH1a€MbIX pPe3yJIbTAaTOB 3aHITHI 10 JAHHOMY KYpPCY SIBIISIETCS
y4acTHe NIKOJILHUKOB B PA3IMYHBIX JIETO-KOHKYpPCAX M OJUMITHAJAX 10 POOOTOTEXHUKE.

@DopMbI ATTECTAILUH.

B xone peanuzanuu mporpamMMbl BEIETCS CUCTEMATHYECKUN YUET 3HAHUM U YMEHHUU
yuamuxcs. JJis OlEeHKH pe3yIbTaTUBHOCTH MPUMEHSETCS BXOASAIIMHN (Ompoc), TeKyIIUud U
UTOTOBBIM KOHTPOJIb B JOPME TECTUPOBAHUS.

Bnayane roga npoBoguTCcs BXOJAIIUN KOHTPOJIb B (pOpME onpoca U aHKETUPOBAHMUS, C
LEJbI0 BBISBJICHUS Yy PEOSAT CKJIOHHOCTEM, MHTEPECOB, OXUJAHUM OT MPOTPaMMBbl,
VMEIOIIMUXCS Y HUX 3HAHUW, YMEHUW U ONBITA JESITEIbHOCTH II0 JAHHOMY HaIIPABJICHUIO
JESITETbHOCTH.

Tekymmi KOHTPOJIb B BHUIE IMPOMEXKYTOUHOW AaTTECTALMU MPOBOAUTCS IOCIE
V3y4YE€HUs OCHOBHBIX TE€M ISl OLICHKU CTEIICHU M KaYyeCTBa YCBOCHHUS yUAIIUMUCS MaTepurala
JTAHHOU IIPOTPaMMBI.

B koHUE u3ydyeHMs BCEHM NPOrpaMMbl INPOBOAUTCS HUTOIOBbIA KOHTPOJb B BHJE
WUTOTOBOM aTTECTALIMU C LEJIBIO OIPEICIICHUS KAaUeCTBA ITOJyYCHHbIX 3HAHUNA U YMEHUM.

OueHoyHble MaTEPHUAJIBI:

Ilpomesicymounan ammecmayun:

e TMpaKTUYECKasi 4YacTh: B BUJIE MUHU-COPEBHOBAHWU MO 3aJaHHON KaTeropuu (B

paMKax KaxKJI0i TpymIbl 00y4aromuxcs).

Kpumepuu oyenxu:

e KOHCTPYKIIUS poOOTa;

e HAaMHMCaHHUE MPOTPAMMBI;

e KOMaHJIHas paboTa;

 BBITIOJHEHUE 3aJaHUS TI0 JAHHOM KaTEeropuHu.

YcioBus peaju3anuy NporpaMmmel
MarepuajibHO-TeXHMYECKOE OCHAIIICHUE 3aHATHIA:
o KaOuner ¢ BMecTUMOCTBIO 12 4esioBeK [JIs1 TPOBEACHUS 3aHITUH C TUIOIIAIbIO
no Hopmam CAHIIuH;
o Haoopsr LEGO MINDSTORMS EV3 11 komruiekToB



o pabouuii cTOJ TIegarora 1 KOMILIEKT;

o yueOHas mebenb ams yyamuxcs 10 KOMIIEKTOB;

e JIOCKa MeJioBas 1 1iT;

« HOYTOYKH ¢ BbixogoM B MuTepuer 10 mirt.;

e MO®VY 1 mr,;

e  MYJIBTUMEIUUHBIN TTpoeKTOp 1 IT.;

e DOKpad | mr.;

e 30Ha IPOBEACHMS UCIIBITAHUN COOpPaHHBIX MOJIENIEN U pOOOTOB KOMILIEKT;
e MECTO IIPOBEJICHHMSI TPYIIIIOBBIX TPEHUHIOB;

e KOMIUIEKTHI CIIEIUAJIbHOM y4eOHOI TUTEpaTyphl.

Hcnonb3yemplii KaOMHET COOTBETCTBYET BCEM TPEOOBaHUSAM TEXHHKH O€30MAaCHOCTH,

HOXapHOW O0€30IaCHOCTH, CAHWTAapHBIM HOpPMaM: XOpOIIEe OCBEIICHUE, MEePHOANYECKOe
IIPOBETPUBAHME, TOMYCTUMAs TEMIEPATypa BO3AYyXa, U T.1.

NudopmanuonHoe odecneyenne:

e pecypchl HHGOPMAIIMOHHBIX CETEH MO METOJIWKE MPOBEICHUS 3aHATUN U TOA00DY
CXEM M3TOTOBJICHUS U3/CIUH;

« nporpammuoe odecrieuenue LEGO MINDSTORMS EV3.

CoaeprkaHue TeMaTH4€CKOI0 IUIaHA ¢ Y4¢TOM NPOrpaMMbl BOCIIMTAHHSA

KanennapHo — TeMaTu4eckuii niaH

n/n

®opma 3anaTuii | Kou- Tema 3aHsATHH ®opma
BO KOHTPOJIA Ilnan | ®akr
4acoB




Pasznen 1. Beéeoenue (4 u.)

1 NunuBunyanbnas | 1 BBogHoe 3angTue. Oecena 02.09
/ TpymoBas TexHuka 6€30MacHOCTH
2 uHAUBUAyalbHas/ | 1 [TpaBuiia paGoThI ¢ Oecena 02.09
rpyIIoBast KOHCTPYKTOPOM.
34 WHIUBHIyaJIbHAS/ | 2 PoOororexuuka mis npaktuueckas | 09.09
rpyIIoBast HAYMHAIOIINX. 09.09
Paznen 2. 3nakomcmeo ¢ koncmpyxkmopom Lego (2 u. )
5 uHauBHAyanbHas/ | 1 3HAKOMCTBO C Oecena 16.09
rpynmnoBas KOHCTpYKTOpOM Lego
6 uHauBHAyabHas/ | 1 Ucropus pa3Butus npaktuueckas | 16.09
TpyMIoBast POOOTOTEXHUKH
Paznen 3. U3yuenue mexanuszmos ( 24u.)
7-10 WHIUBHAyabHAs/ | 4 KonctpynpoBanue npaktuueckas | 23.09
TpyIIOBast JIETKAX MEXaHU3MOB 23.09
(3Mmeiika; ryceHuIa; 30.09
¢durypa: TpeyroibHuUK, 30.09
NPSIMOYTOJIBHUK,
KBaJIpar;
ABTOMOOWIIbHBIN
aBapUIHbBIN 3HAK)
11-14 UHAUBUAYyalbHas/ | 4 KounctpyupoBanue npaktuueckas | 07.10
rpynmnoBast MEXaHUYECKOTO 07.10
00J1b11I0TO 14.10
«MaHUIYJIATOpA 14.10
15-18 UHAUBUAYyalbHas/ | 4 KounctpyupoBanue npaktuueckas | 21.10
rpynmnoBast MOJIETN aBTOMOOUJIS 21.10
28.10
28.10
19 uHauBHAyanbHas/ | 1 3y0Ouaras mepegaya. npaktuueckas | 11.11
TpynmnoBasd Iosblmaromas u
MOHWXKAIOMIas 3youaras
nepeaava
20-21 WHIUBUAYAIbHAS/ | 2 MexanugecKuit npaktuueckas | 11.11
IpynmnoBasd «CIJIOKHBIH 18.11
BEHTUJISITOP» HA
OCHOBE 3yOuaToi
nepeavan
22 uHAUBUAyalbHas/ | 1 PemeHHas mepeaya. npakTuueckas | 18.11
IpylmnoBasd Iosplmaronias n
TTOHFDKAFOTIAS
pEeMeHHasI repeiaya
23-24 WHIUBUAYaIbHAS/ | 2 MexaHnueCcKuii npakTudeckas | 25.11
Ipynmosasd «CJI0KHBIH 25.11
BEHTUJISTOP» HA
OCHOBE PEMEHHOM
nepeaavyn
25 uHAUBUAYyanbHas/ | 1 Peeunas nepenaua npaktudeckas | 02.12

IpyMIoBast




26-27 WHIUBHIyaJIbHAS/ | 2 MexaHu3M Ha OCHOBE npaktuueckas | 02.12
IpyHIoBast pECUHOI NTepenadu 09.12
28 uHAuBHUyanbHas/ | 1 UYeppsuHas nepenaua npaktuyeckas | 09.12
rpynmnoBas
29-30 UHIUBUAYalbHas/ | 2 MexaHu3m Ha OCHOBE npaktudyeckas | 16.09
rpYIIOBas YEpBIYHOU TMepeaadn 16.12
Paznen 4. 3uaxkomcmeo ¢ npozpammuvim obecneuenuem u ovopyoosanuem ( 4u.)
31 UHAUBUAyalbHas/ | 2 LegoEducationWeDo 23.12
rpynmnoBas (cpena npaktuyeckas | 23.12
IPOrPaMMHUPOBAHHUS
Scratch, npunoxenue
Scratch v1.4)
32-33 UHAUBUAYyalbHAs/ | 2 BuptyanbHbiii 13.01
rpyIIoBas KoHCTpyKTOp Lego npaktuueckas | 13.01
«LEGO
Digital Designer»
Paznen 5. U3yuenue cneyuanvnozo ovopyoosanun navopa LEGO (3 u.)
34 uHauBUAyanpHas/ | 1 Cpenuuii MOTOp npaktuueckas | 20.01
TpyHIoBas
35 uHAuBUAyanpHas/ | 1 USB xab (kommyTaTop) | 6ecena 20.01
rpynmnoBas
36 uHauBUAyanpHas/ | 1 JIaT4uK HAKJIOHA. npaktuueckas | 27.01
rpymmoBas JlaTyuk nBUKEHUS
Paznen 6. Koncmpyuposanue 3adannvix mooeneii (15 u.)
37-38 WHIUBUAYaNbHas/ | 2 Manasg «SIxTa - npaktudeckass | 27.01
TpYIIIOBast aBTOMOOMIIbY 03.02
39-40 WHAWBUYyalIbHAsS/ | 2 JBroxymmiics npaktuyeckas | 03.02
TpYIIoBas aBTOMOOWITb 10.02
41-42 WHIUBUIyalbHAs/ | 2 JIBroKymuiicss Manblii npaktudeckas | 10.02
TpyIIOBast camoJeT 17.02
43-44 WHAWBUYalIbHAsS/ | 2 JIBroKynuiics: Masnblii npaktuyeckas | 17.02
rpymnmnoBsas BEPTOJICT
45-46 WHIUBUAYaIbHAs/ | 2 JBuxymiasics Texuuka | npaktuueckas | 03.03
TpYIITOBast 03.03
47 uHAUBUAyabHas/ | 1 Becénas Kapycenb npaktuaeckas | 10.03
TpyIIOBast
48 uHauBUAYyanbHas/ | 1 Bonb1moit BeHTHIISITOP npaktuaeckass | 10.03
rpymmnoBast
49 uHauBUAYyanbHas/ | 1 Kom6uHHpOBaHHAS npaktudeckas | 17.03
rpymnmoBas Mozeinb «BerpsiHas
MenpHHULIA»
50-51 WHIUBUAYaIbHAs/ | 2 «BOIUOK» ¢ MPOCTBIM | TIPAKTUYECKAs 17.03




24.03

rpymnmoBas ABTOMAaTHYCCKUM
MTyCKOBBIM
YCTPOMCTBOM
Paznen 7. Hnousuoyanvnas npoekmuasn oeamenvnocms (16 u.)
52-54 WHIUBHIyaIbHAS/ | 3 Co3nmanue npaktuueckas | 24.03
rpyIIoBas COOCTBEHHBIX MOJEICH 07.04
B I1apax 07.04
55-56 WHIUBHIyaJIbHAS/ | 2 Co3nmanue npaktuueckas | 14.04
rpynIoBas CcOOCTBEHHBIX MOJIeIen 14.04
B I'pYyIIIax
57 uHauBHayabHas/ | 1 CopeBHOBaHHUE HA npaktuueckas | 21.04
rpynmoBas CKOPOCTb T10
CTPOUTEIIECTBY
IIPOMJIEHHBIX MOJENe
58-61 WHOUBUAYyallbHaAsA/ | 3 IToBTOpEHME Oecena 21.04
rpynmnoBast M3Y4YEHHOI'0 MaTepuaa 28.04
28.04
62-64 WHAUBUYyabHas/ | 3 TBopueckas npaktudyeckas | 05.05
rpynmnoBas JIeATEILHOCTH (3almTa 05.05
pabor) 12.05
65-66 WHIUBUAYaIbHAs/ | 2 Pa6ota ¢ mporpammoii | mpaktuueckas | 12.05
TpyIIOBast LEGO 19.05
67 WHIUBUAYaIbHAs/ | 2 IToxBenenue uroros 3a | Gecena 19.05
TpyIIOBast ros 26.05
68 uHAUBHyanbHas/ | 1 [TepcnexTuBsl padoTel | Oecena 26.05
rpyImnoBas Ha CJIEYIOLIUN IOt
PACIIUCAHHUE:

Bropuuk :13:00 -15:00 7 «A» ka




Jlutreparypa

e Komocos JI.I'. [TepBblii mar B poOOTOTEXHUKY: MPAKTUKYM i 5-6 kimaccoB. — M.:BMMTHOM.
Jlaboparopus 3Hanwmii, 2012. — 286c¢.: un. ISBN 978-5-9963-2544-5
http://kurokam.ru/load/klass/5_klass/pervyj shag_v_robototekhniku_rabochaja_tetrad 5 6 kla
ssy_koposov_d_g 124 2012/16-1-0-5067

e Komnocos JI.I'. [TepBblii mar B poboToTeXHUKY: 1751 5-6 KiaccoB. — M.:BTHOM.

e A.C. Ypoku Jlero-KkoHCTpYyMpOBaHHUS B IIKOJIE: MeToudYeckoe mocooue. — M.: BUHOM.
Jlabopartopus 3nanuid, 2011. — 120c.: mr. ISBN 978-5-9963-0272-7
https://1bz.ru/books/224/5043/
https://bookwinx.ru/book/uroki-lego-konstruirovaniya-v-shkole-metodicheskoe-posobie.46559/
CD. IIepoPo6ot Lego WeDo. Kuaura amns yaurerns.

e ABromartu3upoBaHHbIe ycTporicTBa. [lepoPo6ot. Kuura mist yaurens. LEGO Group,
nepesoa UHT, - 134 c., u.

e DOJexkTpoHHBIN yueOHWK «KHUTra s yuurens no padore ¢ konctpykropom Ilepopodor LEGO ®
WeDo ™ (LEGO Education WeDo)»
https://legourok.ru/%D1%80%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%
D1%82%D0%B2%D0%BE-%D0%B4%D0%BB%D1%8F-
%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F-
%D0%BF%D0%B5%D1%80%D0%B2%D0%BE%D1%80%D0%BE%D0%B1%D0%BE%D1%82-

lego-wedo/

Humepuem-pecypcor:
1. MHCTHTYT HOBBIX TEXHOJIOTHIA. — WWW.int-edu.ru
2. Caiit, moCBsIICHHBIN POOOTOTEXHHUKE. http://insiderobot.blogspot.ru/
3. Moii pobor. http://myrobot.ru/stepbystep/



http://kurokam.ru/load/klass/5_klass/pervyj_shag_v_robototekhniku_rabochaja_tetrad_5_6_klassy_koposov_d_g_124_2012/16-1-0-5067
http://kurokam.ru/load/klass/5_klass/pervyj_shag_v_robototekhniku_rabochaja_tetrad_5_6_klassy_koposov_d_g_124_2012/16-1-0-5067
https://lbz.ru/books/224/5043/
https://bookwinx.ru/book/uroki-lego-konstruirovaniya-v-shkole-metodicheskoe-posobie.46559/
https://legourok.ru/%D1%80%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F-%D0%BF%D0%B5%D1%80%D0%B2%D0%BE%D1%80%D0%BE%D0%B1%D0%BE%D1%82-lego-wedo/
https://legourok.ru/%D1%80%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE-%D0%B4%D0%BB%D1%8F-%D1%83%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%8F-%D0%BF%D0%B5%D1%80%D0%B2%D0%BE%D1%80%D0%BE%D0%B1%D0%BE%D1%82-lego-wedo/
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