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BBenenue

[TporpamMma yuebHOrO Kypca «PoOOTOTeXHUKa» MMEET TeXHUYECKYI0 HalpaBlICHHOCTb,
HOCUT TPAKTHUKO-OPUEHTUPOBAHHBIM XapaKTep U HampaBlieHa HA pa3BUTUE YYaIlIUMHCS
KPUTHYECKOTO MBIIUICHUSI, KOMMYHUKA0CIbHOCTH, KOMAHIHOCTH, KPEATHBHOCTH H T.I.; C
JIPYTOi CTOPOHBI, GOpMUPYET 0A30BbIC TEXHUUYECKUE U MHKCHEPHBIC HABBIKU, 3HAHUS U YMCHUSL.
CoaepxaHue MporpaMMbl PEaIM3yeTcsl BO B3aMMOCBS3M C IMPEAMETaMU IIKOJBHOIO IUKJIA.
TeopeTnueckue M NpPaKTHUECKHUE 3HAHUS IO POOOTOTEXHUKE 3HAUUTEIBHO YIIyOAT 3HAHUS
yuanmxcs Mo psay pasfesioB ¢GU3MKM (CTaTUKAa M JIMHAMUKA, JJIEKTPUKAa U DJIEKTPOHHUKA,
onrtuka), Mmarematuke u uHpopmatuke. Kypc «PobororexHmka sBIsSeTCs 03HAKOMUTEIbHBIM U
HE TIpeAnoyiaraeT HaIW4Yus y O0Oy4aeMbIX HAaBBIKOB B 00JIaCTH POOOTOTEXHHUKH U
IporpaMMHUpPOBaHUS

[IpenomaBanue Kypca mpeanonaraeT HMCIOJb30BAHUE KOMIIBIOTEPOB U CIELUAIbHBIX
UHTEP(EHCHBIX OJOKOB COBMECTHO C KOHCTPYKTOpaMH. BaXHO OTMETHTH, YTO KOMITBIOTEP
UCIIOJIB3YETCSl KaK CPEICTBO YIPABJICHUS MOJEIBIO; €ro HCIOJIb30BAHUE HAINPABICHO Ha
COCTaBJICHHE YIPABISIIONINX aJrOPUTMOB Ui COOpaHHBIX MoOjeNeil. Yuamuecss MOTy4aroT
npelcTaBieHue 00 OCOOCHHOCTSAX COCTaBICHHUS MPOrpaMM YIpPaBIICHHUS, AaBTOMAaTH3alUU
MEXaHHM3MOB, MOJIETUPOBAHUU PAOOTHI CUCTEM.

Po6or-korctpykrop LEGO mo3BoiseT yqamumces:

- COBMECTHO 00y4YaThCsl B paMKaX OJHOUW TPYIIIIHI;

- pacTpenenaTh 00s3aHHOCTH B CBOCH TPYIIIIC;

- POSIBIISATD MOBBIIIICHHOE BHUMAaHUE KYJIbTYPE U 3TUKE OOIIECHUS;

- IPOSIBIIATh TBOPUECKUI MOAXO K PEIICHUIO TTOCTABJIEHHOM 3a/1auu;

- cO371aBaTh MOJIENIN PeabHBIX O0BEKTOB U MPOIIECCOB;

- BUJIETh PeabHBIN pe3yabTaT cBOeH padoTHI.

Hosie ®I'OC TpedyIoT 0CBOSHUSI OCHOB KOHCTPYKTOPCKOM M MPOEKTHO-
HCCIIEIOBATENBCKOM 1eATEeNbHOCTH, U IPOTPAMMBI 0 POOOTOTEXHUKE MOTHOCTHIO
YIOBIIETBOPSIIOT 3TU TPEOOBAHHS.

HosicHuTEbHAA 32ANIMCKA
IIporpamma pa3paGoTaHa B COOTBETCTBMH CO CJCAYOIIMMH HOPMATHBHO-
NMPABOBBIMHU AKTAMM:

— ®enepanpubiii 3ak0H PO 273-O3 «O6 obpazoBanuu B Poccuiickort denepanum» OT
29.12.2012r.

— VYka3 Ilpesunenta Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «O Crparerun
Hay4HO-TEXHOJOTHYECKOoro pa3sutus Poccuiickonn @enepannny;

— IlocranoBnenue [IpaButensctBa Poccuiickoit @enepanuu ot 18 anmpens 2016 r. Ne 317
«O peanuzanuu HalinoHansHOM TEXHOIOTHYECKONH MHUIIMATUBBD (B pel. oT 24.07.2020);

— Ilpuoputernsiii mpoekT «JlocTymHoe MOMONHUTENbHOE OoOpa3oBaHWe HJs JAeTely,
yrBepxkaeHHbid [Ipesunnymom Cosera npu [lpesunente Poccuiickoit ®@enepauuu mo
CTpPaTeTUYECKOMY Pa3BUTHUIO U IPHUOPUTETHBIM TMpoekTaM (mpoTokoi ot 30 HosOps 2016
r. Ne 11).

— Ilopsmoxk opraHuM3anMu M OCYIIECTBJICHHMS OOpa30BaTEIbHOM JIEATENBHOCTH IO
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JIOTIOJTHUTEILHBIM ~ 00111e00pa3oBaTeIbHBIM  MporpaMMam»  (mMpukaz MHHHCTEpCTBA
npocBenienust Poccuiickoit ®enepaunn ot 09.11.2018 Ne 196); - «CanurapHo-
AMHJIEMHOJIOTUYECKHE TPEOOBAaHHS K OPraHU3aIMsAM BOCIIUTAHUSA U O0y4YeHHS, OTAbIXA U
03710pOBJIeHUs JeTed U Mojonaexm». llocraHoBinenue IJ1aBHOrO rocynapCTBEHHOIO
canutapHoro Bpaya P® ot 28 cenrabps 2020 roma Ne 28 «OO06 yTBepkiaeHUU
canutapubix npaBui CIT 2.4.3648-20».

— Kounuenmus pa3Butus cHCTEMbl JONOJHUTEIHLHOTO OOpa3oBaHus JeTei XaHTbI-
Mancuiickoro aBToHoMHOro okpyra — Orpst 10 2030 r., yTBepKIeHHas PaCOPSKEHUEM
IIpaButensctBa Poccuiickoit @enepanun ot 31.03.2022 Ne 678-p.

HamnpagsiieHHOCTBH IPOrpamMmbl
JlononHuTenbHas 001eo0pa3oBaTebHas 00Iepa3BUBAIOIIAS POTrpaMMa BHEYPOUHOH
nesTenbHOCTH «POOOTOTEXHHKAY UMEET TEXHUUECKYIO HAMIPaBIEHHOCTb, pa3padoTana s
oOyuaromuxcsi pa3HOBO3PACTHRIX Tpymil oT 11-15 net, HanmpaBiieHa Ha paclIMpEeHUE 3HAHUH Y
oOyuaromuxcsi B 00J1IaCTH MPOTrpaMMHUPOBAHUS POOOTOTEXHUKHU.

AKTYaJbHOCTH MPOTrPaMMbI

Kommmekr LEGO MINDSTORMS EV3 nomoraeT cTuMyIMpoBaTh HHTEPEC
NIKOJILHUKOB K €CTECTBEHHBIM HAyKaM M WHKCHEPHOMY UCKYCCTBY. B OCHOBE 00y4YCHUS JICKUT
(hopMHpOBaHHE YHUBEPCATHHBIX YICOHBIX JCHCTBHIA, a TAKKE CITIOCOOOB JEATEIILHOCTH,
YPOBEHb YCBOEHUS KOTOPBIX MPEAONPENEseT YCIEeIHOCTh MOCIEAYIOIEro 00ydeHus
peb€Hka. DTo 0JJHA U3 MPUOPUTETHBIX 3a7a4 00Pa30BAHMUSL.

HoBu3Ha naHHOM @porpamMmel COCTOMT B TOM, 4YTO OHa pEIIAeT HE TOJIBKO
KOHCTPYKTOPCKHE, Hay4HbIE, HO U ICTETHYECKUE BOMNpPOChl. [IporpamMma opueHTHMpOBaHa Ha
LIEJIOCTHOE OCBOEHUE MaTepuana: peOEHOK SMOLMOHAIBHO M YYBCTBEHHO oboramaercs,
pUOOpETaeT XyAOKECTBEHHO-KOHCTPYKTOPCKHE HAaBBIKH, COBEPIICHCTBYETCS B IMPAKTUUYECKON
JESTEIIBHOCTH, PEAIU3yeTCsl B TBOPUECTBE.

OT1ianyuTe1bHAsA 0COOCHHOCTD NPOrPAMMBI

JlanHast mporpaMMa peanu3yeTcss Ha OCHOBE CHCTEMHO-IEATENIbHOCTHOIO MOAXO0Ja, I
LIEHTPAJIbHOE MECTO 3aHUMAET MTPOEKTHAS IE€ATEIbHOCTD, B X01€ KOTOPOH y4alllecs: OCBAUBAIOT
KOHCTPYUpPOBaHME M HayaJlbHOE MPOTrPaMMHUpPOBaHHE POOOTOTEXHMYECKHX MOJENEH, ydaliuecs
HAUYMHAIOT MOHUMAaTh, KaK COOTHOCUTCSl peajbHas >KU3Hb M aOCTpaKTHbIE HAyYHBIE TEOPHUH U
(bakThI.

Ieab nporpaMmbi:
Crioco6cTBOBaTh (HOPMUPOBAHUIO Y 00YUAIOIIMXCS OOIIEHAYYHBIX
TEXHOJIOTUYECKUX HAaBBIKOB KOHCTPYHUPOBAHHS U IPOEKTUPOBAHUS, IPHEMOB
cOOpPKH U MPOTrPaMMHUPOBAHHSI POOOTOTEXHUYECKHX CPEJICTB



3agaun:

— cdopmupoBaTh y  OOYYarOIIMXCS  TEPBHYHOE  MPEACTABICHHE O
pPOOOTOTEXHUKE, €€ 3HAUEHUH B )KU3HM YEJIOBEKa, O IPO(eCcCusix CBsI3aHHBIX
C M300peTeHNEM H MPOU3BOACTBOM TEXHUYECKUX CPEJICTB;

— npuoOlaTh K HAy4HO — TEXHUYECKOMY TBOPHYECTBY: pa3BUBaTb yMEHHE
IIOCTAaHOBKM TEXHMYECKOW 3adaud, cOUpaTb M U3ydyaTb HYXKHYIO
UHPOPMALIMIO, HAaXOAWTh KOHKPETHOE pELICHHWE 33aJaud U MaTepUaIbHO
OCYILIECTBIIATh CBOM TBOPYECKUN 3aMBbICET,

— cdopmupoBath y 0OydYaromuxcs MpeACTaBICHHE 00 OCHOBHBIX IMpHUEMax
COOpKM M TPOrpaMMHUPOBAHUS POOOTOTEXHHUYECKUX CPEACTB B Cpelax:
LEGOWedo, LEGO Digital Designer, NXT 2.1 Programming;

— Hay4YuTh OOy4arouMxcs IPUMEHATh Ha TMPAKTUKE INpUEMbl COOPKH MU
IIPOrpaMMHUPOBAHUS POOOTOTEXHUYECKUX CPENICTB;

— ¢cnoco0OCTBOBATH Pa3BUTHIO TBOp‘{eCKOfI HMHUIIMATHUBbI, CaMOCTOATCIbHOCTH,
CIIOCOOHOCTH JIOTHYECKH MBICJINTh, AaHAJIU3UPOBATD;

— OpraHusanus yCJIOBHA IJIA (1)OpMI/Ip0BaHI/I$I y o6yqafonmxc>1 HAaBBIKOB

— Bo3pacrt gereif 1 X ICUX0JIOTHYECKHE 0COOEHHOCTH
[Iporpamma paccuutana Ha 1 rox (34 yacoB) 0Oy4eHuUs.
Bozpact obyuaromuxcs - ¢ 12 go 14 ner.
N3ydeHneM TeXHOJIOTHYECKHUX TPOIECCOB JIYYINE BCETO 3aHUMAThLCSI HA OCHOBE JIOOPOBOJILHOTO
BEIOOpA, TIPH ITEPEXO0/IC B CPEIHEE 3BEHO:
a) B sTot nepuon Hanbonee 3pekTBHO 00ydeHNE OCHOBAaM TEXHHUYECKOTO TBOPUYECTBA B BHJIE
TBOPUYECKOH UTPBHI.
0) Bo3aM0OXHOCTH MHOTOCTYIIEHUATOTO U3YUYEHHsI CTIOCOO0B M METOI0B 00paboOTKU U
W3TOTOBIICHUS MPEAMETOB, YIIIyOIeHUS 3HAaHUH U HaBBIKOB Pa0OTHI MO MpHHIHITY «OT
MIPOCTOTO, K CIIOKHOMY».
B) HaBbIKM ¥ yMEeHUS, MPUOOPETEHHBIC B ATOT MEPHO, 3aKPEIUISIOTCS HAMTYUIITUM 00pa3oM.



CoaepsxkaHue nmporpaMmbl
1. Beenenne

[IpaBuna moBeneHuss M TexHHKa Oe30MacHOCTH B KaOWHETe W Ipu pabore C
KOHCTPYKTOPOM.
[IpaBuso pa6otsl ¢ koHCcTpyKTOpoM LEGO.

[Ipumenenne poOOTOB B COBPEMEHHOM MHUpE: OT JETCKUX UTPYILIEK, O CEPhE3HbIX
HAy4YHBIX HCCIIE0BATENIbCKUX Pa3pabOTOK. J[eMOHCTpaius MnepeioBbIX TEXHOJIOTHYECKHX
pa3paboTok, npezacrasisieMbix B Tokno Ha MexayHaponHoil BeicTaBke po6oToB. HMcTopus
POOOTOTEXHUKH OT TIIyOOKOW JPEBHOCTH JI0 HALIUX JHEH.

Dopmul 3anamuii: nekuys, 6ecena, Npe3eHTalus, BUACOPOITHK.

2. 3nakomMcTBO ¢ KoHcTpyKTopoM LEGO MINDSTORMS EV3

3HAKOMCTBO C OCHOBHBIMH COCTaBIIIOIIMMHU YaCTAMH CpeAbl KOHCTPYKTOpa.
3HakoMcTBO AeTeil ¢ koHcTpykTopoMm ¢ LEGO - neramsimu, ¢ userom LEGO - 3remeHTOB.
Hcropus cozpanus koHcTpykTopa LEGO
Dopmul 3anamuit: ey, 6ecena, mpe3eHTalUs, BUICOPOJIUK.

3. H3y4enue MexaHM3MOB

[Iponomxenne 3HakoMmcTBa Aereid ¢ kKoHcTpykTopom LEGO, ¢ dopmoit LEGO -
JieTanel, KOTOpble NMOX0KHW Ha KUPIUYMKHM, U BapUaHTaMM UX CKperuleHui. IlepBrie maru.
O0630p ocHOBHBIX mpHEMOB cOopku. IlocTpoeHne mpocThIX KOHCTPYKUMH (3Meiika;
TyCeHHUIa; QUrypa: TpeyrolbHHK, MPSIMOYTOJIbHUK, KBAJpaT; aBTOMOOWJIbHBIM aBapUIHbBIN
3HaK). [locTpoeHne MeXaHM4ecKoro «MaHUIyJasTopa». M3ydeHne MexXaHU3MOB: 3yOuarble
Kon€ca, MPOMEXKYTOYHOE 3yOuaroe Koyieco, TOHWXaroulas 3yOuaTas nepenaua,
NOBBIINIAIONIAsA 3yOuaTas nepejaya, IIKUBbI U PEMHH, NMEpEKPECTHAs peMeHHas Iepejaaya,
CHIDKEHHME, YBEIMYEHHE CKOPOCTM M HuX oOcyxaeHue. [[ng 3akperuieHuss marepuaia
YYaILIUICs T0JKEH OCTPOUTh MUHH BEHTUJISITOP HA OCHOBE MTPOMIEHHBIX Nepeay.

Dopmur 3anamuir: nexuys, 6ecena, padora B mapax, UHAMBHUIyalbHas paboTa, pelieHHe
npo0JieMbl, paKkTU4ecKasi padbora.

4. W3ydenue HCTOPUH CO3AAHMS COBPEMEHHOM TEXHUKH

3HAaKOMCTBO C MCTOpUEH CO3JaHUSl COBPEMEHHBIX CPEACTB IEPEABUKECHUS
(HazeMHbIe, MJIaBaTeIbHbIC, JETATeIbHBIC)
Dopmul 3anamuir: nexuys, 6ecena, paboTta B rpymre, Npe3eHTalus, BUICOPOIIHK.

5. KoncrpynpoBanue 3a1aHHBIX MOeJei
CpencTBa nepeaBuKeHUs1

VYyamuecss 10JKHBI IOCTPOUTh MOJEID IUIABATEIBHOTO CPENCTBA, YTO ITOMOXKET UM
WU3YYUTHh OCHOBHBIE YACTH CPEACTBA, BHUIBI BAJIOB M CIIELHAIbHBIC JETAM KOHCTPYKTOpA
Lego, KoTopble TOMOTa0T IPOU3BOJUTH IOBOPOTHBIE ABMKEHUS HA 360rpaaycos.

VYyarmuecs T0JKHBI TOCTPOUTH TPEXKOJIECHBIH 1 OOBIYHBIA aBTOMOOMIIb C

BojuTeneM u 6e3. Takue neiicTBHS MOMOTYT U3yYUTh paboTy KoJec U OCeil MEXaHU3MOB.



CTpouTeNnbCTBO MOTOLMKJIA IIOMOXET YydaluMmcs Oousipllle  y3HaTb  paboTy
IpeIaraéMoro MexXaHu3Ma, Tak )Xe MPOU30MIET MOBTOPEHUE TEMBI «OCH U KOJIECay.

Mopaenp Maoro camosiera U Majoro BEpTOoJeTa PacKpbIBAET OCHOBHYIO JIBIDKYIIYIO
pa60Ty MCXaHHU3MOB (I[BI/I)KGHI/IG JjonmaCctTu ABUrarciida caMoJI€Ta MW JIOIIaCTH BHHTA
BEPTOJIETA).

3a0aBHbBIEe MEeXaHU3MBbI

3a0aBHbIE MEXaHU3MbI [IOMOTAlOT y4YalllUMCs 3aKpENuTh NMPOWJEHHBIM MaTepua 1o
paboTe MEXaHMYECKUX Nepeay.

VYyamuecs aomkHbl noctpouTh «Jlerckas Kapycenb», «0o0sbLION BEHTUIISATOP»,
«MenpHuLa», NpU NOCTPOCHUU TaKUX MOZEJEH pa3BUBAIOTCSA HABBIKU 110 IPHUMEHEHUIO
MEXAHUUYECKUX Mepeaay B pa3InUHbIX MEXaHU3MaX.

Dopmut 3anamuii: nekuus, 6ecena, pabora B rpymne, HHAUBUAYyalnbHas padoTa, pelieHne
npo0JeMbl, pakTHyeckas padoTa, 3a4éT.

6. UnauBuayaabHAs IPOEKTHASN AeATeIbHOCTD

Pa3paboTka coOCTBeHHBIX MOJIeNeil B mapax u rpynmnax. BeipaboTka U yTBep)KIeHHE
TEMBI, B paMKaxX KOTOpoil OymeT peann3oBaThCsl NpPOeKT. KoHCTpyHMpoBaHHE MOMIEIH.
[Tpezentanmst  mopneneil. BreictaBka. CopeBHoBaHMsA. TBopueckas — JA€ATENbHOCTb,
BbIp@)KEHHAass B pUCYHKax Ha TeMmy «Moit po6or». IloBTOpeHHMe H3y4eHHOro paHee
marepuana. [Tonseaenne utoros 3a rof. [lepcrekTuBbl paboThl Ha CIEAYIOMUM TOI.
@opmul 3anamuii. Gecena, paboTa B rpylnnax M napax, MHANBUAYyalIbHas padoTa, peleHne
po0JieMbl, TpaKkTU4ecKasi padboTa.

I'onoBoii yueOHblii miian

Paszpnen KosmuecTBo Moayab
4acoB

«Kypcbl BHEYPOYHOH 1eSITeIbHOCTH

K

1. Baenenue 4 Bocniurtanne y gereid  uHTEpeca
TEXHHUYECKUM BUJAM TBOPYECTBA;
2. 3HAKOMCTBO C KOHCTPYKTOPOM 2 Bocnuranue tpynonroous,
LEGO CaMOCTOSITCIILHOCTH, YMEHHUS JIOBOJIUTH

Ha4yaTof€ ACJI0 JO KOHIIa

3. H3ydeHue MexaHH3MOB 24 dopmMupoBaHHe U pa3BUTHE
MH(POPMALIMOHHON KOMIETEHINH:
HaBBIKOB pa0OTHI C pa3IMYHBIMU
UCTOYHHUKAMU MH()OPMAIIUH, YMEHUS
CaMOCTOSITENIbHO UCKAaTh, U3BJIEKATh U

y4eOHBIX 3a7a4 HHPOPMAIIHIO.

OTOMpPAaTh HEOOXOUMYIO JJISI PEIICHUS

4. 3HaKOMCTBO C IIPOIrPaMMHBIM 4 Pa3BuTre KOMMYHHUKAaTUBHOU




obecrieueHreM u
obopyoBaHuEM

KOMIIETEHIIMH: HAaBBIKOB COTPYAHUYECTBA
B KOJUIEKTHBE, MaJIOH rpymie (B mape),
yudacTus B 6ecezie, 00Cy AeHUU

5. H3yueHue cnenuaibHOTO 3 [IpuBHUBaTH HABBIKU OECKOHMIUKTHOTO
obopynoBanus Habopa LEGO OOIICHHUS.
6. KoncrpynpoBaHue 3aqaHHBIX 15 DopMHUpPOBAHUE ICTETUICCKIX BKYCOB H
MoJieei HPABCTBEHHBIX IICHHOCTEH, TPYIOBOTO
o0Opa3a )XKu3HHU.
7. VupuBuayanbHas IPOCKTHAS 16 pa3BUTHE YMEHUS M3JIaraTh MbBICIIU B

ACATCIIBHOCTD

YeTKOM JJOrMUeCcKOoi
IMOCJIEIOBATEILHOCTH, OTCTauBaTh
CBOIO TOUKY 3pPEHUS, aHAIIM3UPOBATh
CUTYAIIUIO U CAMOCTOSITEILHO
HaxOJIUTh OTBETHI HA BOMPOCHI ITyTEM
JIOTUYECKHUX PACCYKIACHUM.

®opMbI M MeTO/IbI 00y4YeHHUs

3aHATHA IIpOBOAATCA B OYHOM Q)opMe, HO TaKX€ NPHUMCHAIOTCA AUCTAHIHUOHHAA U

ceTeBoe B3auMojeiicrBue. B mpoliecce 3aHATHI HCTIONB3YIOTCS CAeAYIONUE (OPMBI 3aHITHIA:

o Jleximu;

®  KOMOMHHMpPOBaHHBIE,

e Urpa;

e [Ipaktuyeckas pabora;
e TBopueckHe NPOEKTHI;

e KonneKkTHBHBIE U UHAWBUAYAJIbHBIC HCCIICIOBAaHN.

@®opMBblI 1eMOHCTPALIMH Pe3yJIbTATOB 00yUeHH s
[IpencraBieHue pe3yabTaToB 00pa30BaTEIbHON AESITEIbHOCTH MPOUIET B popMe MyOInIHON
MMpE3CHTAalIN peIHeHI/Iﬁ KelcoB KOMaHIAaMHU W MOCJICAYIOMIUX OTBETOB BBICTYIIAIOMIMX Ha

BOIIPOCHI HACTAaBHUKA U APYIUX KOMAaHI.

®opMBbI JTUATHOCTHKH Pe3yJIbTATOB 00y4eHH s

Becez[a, TECTUPOBAHUC, OIIPOC.

Oprasn3zannoHHbie 1 00pa3oBaTeIbHbIC MEPONPUATHS NPOrPAMMBI.

¢ [IOATOTOBKA MNOMCHICHHWA U NUHBCHTAPS K 3aHATHUAM;

® TIPOBEJICHUE OPTaHU3AIMOHHBIX 3aHATHIA,

® MHCIIOJIB30BAHUC PA3JIMYHBIX METOJ0B 06y‘ICHI/I$I;

® MPOBEICHUE POAUTEIHCKUX COOpaHUN, HHIUBUYaTbHOU OECENIbl C POTUTEISIMU,

® OTKPBITBIC 3aHATHUA OJIA pO,Z[PITCJ'ICfI




I[Inanupyemble pe3y/ibTaThl

JInunocTHbIC:

ajanTanus peOEHKa K )KU3HU B COIIMYME, €r0 caMopean3alus;
pruoOpeTeHne YBEPEHHOCTH B ce0e;

q)OpMI/IpOBaHI/IC CaMOCTOATCIIbHOCTHU, OTBETCTBCHHOCTHU, B3aMMOBBIPYYKHU U
B3aMMOIIOMOIIIH,

Pa3BUTHC KOMMYHUKATUBHBIX Ka4YCCTB.

MeTtanpeaMeTHbIe:

oOyuenue ocHoBaM 3D MonenupoBaHusi, NpuoOpPETEHNE HABBIKOB
Tr€OMETPUYECKUX TIOCTPOSHHH, BIIAJICHUSI MAaTEMAaTHUECKON TEPMUHOJIOTHEH,
UCIIOJIL30BAHUS €T0 JUIs ONMUCAHUS IPEAMETOB OKPY)KAIOIIEro MUPA,
IPOCTPAaHCTBEHHBIX MPEJICTABICHUH U H300pa3UTEILHBIX YMEHUH.

U3y4eHHE PA3JIMYHbIX €CTECTBEHHOHAYYHBIX TEM, IOIy4€HUE 3HAHUS O
€CTECTBEHHOM CpeJie 00OMTaHMsI )KUBOTHBIX B IIpoliecce COOpKU
POOOTH3UPOBAHHBIX MOJIENICH, H3ydas TO, KaK Pa3JIMYHbIC YCIOBUS OOUTAHUS
OIIpENIeNIAI0T OCHOBHBIE TOTPEOHOCTH JKUBOTHBIX;

Pa3BUTHEC HABBIKOB ITIOBECTBOBAHUS, HAITUCAHUA TCXHUYCCKUX craTeu u pa60T,
COUYMHCHUA HCTOpHﬁ, MOSICHCHUA MCTONOB PCIICHUA, 0606H_ICHI/I${ MMOJIYYCHHBIX
PE3YyIbTATOB, BBIABWIKCHUS THIIOTE3; ITOJTYYCHHBIX PC3YJIbTATOB,

WCIIOJIb30BaHKE MTPOTPAMMHOTO 00€eCTIeueHus, TPOCKTUPOBaHUE U COOpKa
paboueii MozenH, lieJeHanpaBIeHHOE TPUMEHEHNE ITU(POBBIX TEXHOIOTHIA,
cUCTeMaTu3aIus, 00bICHEHUE HIeH TPU MOMOITH IU(PPOBBIX TEXHOJIOTUH;
npumeHenne UKT nns cucremaTr3anuu MbIIICHUS. AHAJIA3 33/1a4 B TEPMUHAX

AJITOPUTMHUKHU, HpaKTI/I‘IeCKI/Iﬁ OIIBIT IO HAITMCAaHHUIO KOMITBIOTCPHBIX IPOrpaMm
AJIg PpCIICHUA pa3IMYHBIX 3aaa4.

B xone n3yueHnsi Kypca BbINYCKHMK HAYYUTCH:

OCHOBaM IPHUHLIUIIOB MEXaHUYECKON ITEpelauy IBUKECHUS;
paboTaTh MO MPeATOKEHHBIM HHCTPYKIIUSAM;

OCHOBaM IPOrpaMMUPOBAHUS;

JIOBOJIUTH PELICHHUE 3a/1a41 J0 paboTaroiei Moaemy;
TBOPYECKU MOJXOAUTH K PEIICHUIO 33/1a4H;

paboTaTh HaJl MPOCKTOM B KOMaH/E, YPPEKTUBHO pactpeneisiTh 00s3aHHOCTH;

HU3J1araTh MBICIIH B YETKOM JIOTMUECKOM IIOCICI0BAaTCIBHOCTHU, OTCTaAaNuBAaTh CBOIO



TOYKY 3PEHUS, aHAIIU3UPOBATH CUTYALUIO U CAMOCTOATEIbHO HAXOAUTH OTBETHI
Ha BOIIPOCHI IIyTE€M JIOTUYECKUX PACCYKICHUMN.

Ilpeomemmnuie pe3ynomamot:
B pesynomame odyuenun, yuawuecs 3narom:
® [IPOCTEUIIINE OCHOBBI MEXAHUKH;
e ipaBuIa 0€30MacHON paboTHI;
® KOMIIBIOTEPHYIO CpEy IPpOrpaMMUpoBanust U MoaenupoBanus LEGO
® BIJIbl KOHCTPYKLIMI, HENOJIBUKHOE U IIOJBI)KHOE COEAMHEHUE JIeTalIeH;
® TEXHOJIOTUYECKYIO I10CJIE€0BATEIbHOCTh U3TOTOBJIEHUS KOHCTPYKIUIA.

B pezynomame ooyuenusn, yuawjuecs ymerom:
® paboTaTh MO MPEAT0KEHHBIM HHCTPYKLHUSAM, aHAIU3UPOBATh, JIAHUPOBATH MPEACTOSIIYIO
MPAKTHYECKYIO PaboTy

®opMbl 0/IBe/IEHUSI UTOTOB
Buowi konmpons:

Texymuit KOHTPOJIb: OCYIIECTBISETCS B MPOIIECCE TIPOBEICHUSI ONPOCa YUAIIUXCS, BHITTOJHEHHS
MPAKTUYECKUX PadOT, TECTUPOBAHMSI, & TAKXKE BBHIITOJIHCHUS WHIUBHUIYAIBHBIX 3a/IaHUH HA
KaXJIOM 3aHSTHH, a TaK K€ M0 3aBEPIICHUHN KaKI0W TeMbl — KOHTPOJIbHAs (CaMOCTOSITEIbHAs)
pabora;

[TpoMeKyTOUHBIN KOHTPOJIb: IPOBEPSIETCS CTENEHh YCBOCHHS YHAIIUMUCS TIPOHICHHOTO 32
nepBoe MONyroine MaTepuana,;

® UTOroBasi ATTECTALMUS YUALIMXCH OCYIIECTBIISIETCS B KOHIIE Y4€OHOTO T'0J1a B BUJIE
WUTOTOBOTO 3aHATHUS (COPEBHOBAHMSI/BBICTABKH) C IEMOHCTPAIIMEH CO3TaHHBIX TIPOEKTOB.
Pesynbrate! arrectanuu opopmisitorcst mpotokosioM (ITpunoxenue 1).

Dopmbl KOHMPOTIAL:

® [IeJarOrMYecKoe HabJIoIeHne;
® YCTHBIN OIIPOC;
® BBINTOJTHCHHE TTPAKTHYECKOTO 33 JaHMs
® TECTUPOBAHUE U AaHKETUPOBAHUE;
® yJacTHe B KOHKYpPCax, OJMMITHA/IaX, COPEBHOBAHUSX.

Crioco0oM OIeHKH JOCTHKCHUI SIBIISIETCS TUOKasi peMTUHTOBAasl CUCTEMA.

Hu3kwnii (0a30BbIiil) ypoBeHb OCBOCHHS 00pa30BaTEIBLHOMN MTPOTrpaMMBbI TIPEINOIaraeT yCBOCHUE
OCHOBHBIX TEM IPOTPAaMMBbI, BBIIIOJIHEHUE THIOBBIX 3aJaHUM 10 33JaHHBIM CXEMaM.
CpenHuii (MOBBbILIEHHBIN) YPOBEeHb MPEANOIaraeT YCBOCHHE OCHOBHBIX TEM IPOTPAMMBI,
CaMOCTOSITENIFHOCTh B BBIOOpPE MHCTPYMEHTapHs, CIIOCOO0B paOOThl IPU BBIOJHEHUU 33JJaHHUS.
Bbicokuii (TBopueckmii) ypoBeHb IIPEINOJAracT BOSHUKHOBEHHME CAMOCTOATEIbHBIX HAECH Y
YUYAIIUXCS M PeaTH3alMIo UX Yepe3 y4acTHe B pa3IMYHBIX MPOEKTaX, KOHKYpcax, GecTUBAIIX U
T.IL

K xoHny roaa yuyammecsi 10JKHbI:



3HaTh:

- mpaBuIa 0€30MacHON PaboTHI;

- OCHOBHbIE KOMIIOHEHTHI KOHCTpyKTOpoB JIEI'O;

- KOHCTPYKTHUBHBIE 0COOCHHOCTH Pa3IMYHBIX MOJIENIEH, COOPYKEHUN 1 MEXaHNU3MOB;

- BUJIbI IOJBM)KHBIX U HENIOJIBUYKHBIX COEMHEHUI B KOHCTPYKTOPE;

- CaMOCTOATENBHO pellaTh TEXHUYECKHE 33aJJaul B IPOLIECCe KOHCTPYUPOBAaHUS poOOTOB

(nIaHMpOBaHUE NMPEACTOALIMX AEHCTBUM, CAMOKOHTPOJIb, IPUMEHSTH [10JyYEHHbIE 3HaHUS;

-C0371aBaTh MOJIEJIU MPHU MOMOIIM CHELMATIBbHBIX JIEMEHTOB 110 pa3paboTaHHON cxeme, 10

COOCTBEHHOMY 3aMBbICITy.

Ymers:

- paboTaTh ¢ TUTEPATyPOM, C )KypHAJIaMH, ¢ KaTajJoramMu, B UHTEpHETe (M3ydaTh U

o0pabartbIBaTh HHPOPMAIIHIO);

- CaMOCTOSATENbHO PelIaTh TEXHUUYECKHE 3a/1a4H B IPOLIECCE KOHCTPYHPOBAHUS POOOTOB

(mIaHMpOBaHUE NMPEICTOALIMX IeHCTBUMA, CAMOKOHTPOJIb, IPUMEHSTh OJIY4YE€HHbIE 3HAHMUS);

- JIOTMYECKH MBICIIUTb.

Kpome Toro, oqHUM U3 0XKMIAEMBIX PE3YJIbTATOB 3aHATHH 110 JAHHOMY KypCy ABJIETCS

y4JacTHe IIKOJIbHUKOB B PA3JIMUHBIX JIEr0-KOHKYpPCAaX M OJIMMIMAaX IO POOOTOTEXHUKE.
®opMbI aTTECTALMH.

B xome peanuszanuu nporpamMmbl BEIETCS CUCTEMATUYECKUN y4YeT 3HAHUW U yMEHUM
yuanmxcsa. g OLEHKU pe3yiIbTaTUBHOCTM NPUMEHSETCS BXOIAUIMI (Ompoc), TEeKyIIHH u
UTOTOBBI KOHTPOJIb B (pOpME TECTUPOBAHHUS.

BHauazne rosa npoBOAMTCS BXOSAIIUI KOHTPOJb B (hopMe ONpoca U aHKETHUPOBAHUS, C
LIEJIBIO BBISIBJICHUS y peOST CKIIOHHOCTEH, MHTEPECOB, 0XKUJAHUN OT MPOrpaMMbl, UMEIOIUXCS Y
HUX 3HAHWW, YMEHUI U OIBITA JEATEIBHOCTH 110 JaHHOMY HalpaBICHUIO AEATEIbHOCTH.

Texymuil KOHTPOJIb B BUJIE NPOMEKYTOUHON aTTECTALIMHU MPOBOIUTCS IOCIE U3YUEHUS
OCHOBHBIX TEM JUIsl OLICHKM CTEIIEHM M KAauecTBa YCBOCHMS YYAIMMUCS MaTepualla JaHHON
IIPOTrpaMMBI.

B xoHIIe n3y4eHus Bcell MpOrpaMMBbl IIPOBOAMUTCS UTOTOBBI KOHTPOJIb B BUJIE€ UTOTOBOM
aTTECTalMU C LENbI0 ONPECICHUS KaYeCTBA ITOJTyYEHHbIX 3HAHUN U YMEHHM.

OueHovyHbIe MaTEPHATIBI:

Ilpomesxcymounaa ammecmayun:

e IPAKTUYECKAs YaCTh: B BUJIE MUHU-COPEBHOBAHUM IO 3a/IaHHOM KaTeropuu (B paMKax

KaX/101 rpymnIbl 00y4aronmxcs).

Kpumepuu oyenku:

e  KOHCTPYKIIUS poOOTa;

e HaMCaHWE IIPOrPaMMBEI;

e KOMaHJHas paboTa;

e BBINOJIHEHHUE 3aJJaHMsl 110 TAHHOM KaTeTrOpuHu.
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YcaoBust peajuzanuu NporpaMmsl
MartepuajbHO-TEXHHYECKOE OCHAIIleHHEe 3aHATHIA:
Kabuner ¢ BMecTuMOCTBIO 15 4YesnoBek 11 IPOBEICHUS 3aHATUN C TUIOLIAABIO 1O
nopmam CAHIIuH;
Haoopsr LEGO MINDSTORMS EV3 11 koMIuiekToB
pabouuii cTou negarora 1 KOMIUICKT;
yueOHast meOenb s yyamuxcst 10 KOMIIEKTOB;
J0cKa menosas 1 mrT;
HOYTOYKH ¢ BbIXoj1oM B MuTepHet 10 mit.;
M®VY 1 mit.;
MYJIbTUMEAUIHBIN TIpoekTop | mT.;
9KpaH 1 mr.;
30Ha MPOBEACHHUSI UCIIBITAHUN COOPaHHBIX MOEIIEH U pOOOTOB KOMIUICKT;
MECTO MPOBEJICHUS IPYIIIOBbIX TPEHUHIOB;
KOMIUIEKTHI CIIEIUAIbHOM Y4eOHOM TUTepaTyphl.

HCHOJ’ILSyeMHﬁ KaOMHET COOTBCTCTBYCT BCEM Tpe6OBaHI/I${M TCXHHUKHU 6630H3.CHOCTI/I,
HO)KEIpHOfI 6630HaCHOCTI/I, CAHUTApPHBIM HOpMaM: XOpomec OCBCIICHUC, IICPHUOJUYCCKOC

MIPOBETPUBAHUE, IOMYCTUMAs TEMIIEpaTypa BO3lyXa, U T.1.

NudopmanuonHoe odecrneyeHue:

pecypchl HH(POPMAIMOHHBIX CETEH MO0 METOAMKE NMPOBEIACHHS 3aHATUH U MOAO0pY
CXEM H3T'0TOBJICHUA I/I3IIGJII/II71;
nporpamMmmHoe obecnieuenue LEGO MINDSTORMS EV3.
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KajsengapHo — reMaTu4ecKuu 1iaH

CoaepxaHue TeMAaTH4Y€CKOI'0 IUIAHA € Y46TOM NMPOrpaMMbl BOCIIMTAHUS

Ne ®opma 3anaTuii | KoJ- Tema 3ansaTuit ®opma
n/n BO KOHTPOJIA
4yacos
Pasznen 1. Beedenue (3 u.)
1 WunuBunyansHas | 1 Bsonnoe 3ansTtue. TexHuka Oecena
/ TpymmoBast 0e30macHOCTH
2 uHAuBUAyanbHas/ | 1 [IpaBuna paboTsl ¢ Oecena
rpynmnoBas KOHCTPYKTOPOM.
3 uHauBUAYyanbHas/ | 1 PoOororexuuka mis MpaKkTHYecKas
TpymIoBast HAYHMHAIOIIUX.
Paznen 2. 3nakomcmeo ¢ koncmpykmopom Lego (2 u. )
4 uHauBUAYyanbHas/ | 1 3HaAKOMCTBO C KOHCTPYKTOPOM Oecena
rpynmnoBas Lego
5 uHIUBUAYyaIbHAs/ | 1 Ucropus pa3sutus MpaKTHIeCcKast
TpyHIoBast POOOTOTEXHUKH
Paznen 3. Uzyuenue mexanusmos (18 u.)
6-7 WHIUBUAYaIbHAsA/ | 2 KoncrpyupoBanue nerkux MpaKkTHYecKas
rpynmnoBast MEXaHHU3MOB (3MelKa; T'yCeHUIIa;
¢urypa: TpeyrojbHUK,
MPSMOYTOJIBHUK, KBAJPaT;
ABTOMOOMJIbHBIN
aBapUifHbIN 3HAK)
8-9 UHAWBUYyalIbHAs/ | 2 KoHncTpynpoBanue IIPaKTHYECKast
rpynmnoBast MEXaHUYECKOTO OOJIBIIIOTO
«MaHUITYIIATOpA
10-11 WHAUBUyabHAs/ | 2 Konctpynposanue Mmonenu MIPaKTHYECKAst
rpynmnoBast aBTOMOOMIIA
12 uHauBUAYyanbHas/ | 1 3y0Ouaras nepegayva. MIPaKTHYECKAst
rpymmnoBast [ToBpimarornias u
TIOHWKAIOIIAs 3y0Jaras mepenaya
13 uHauBHAyabHas/ | 1 MexaHu4ecKUN «CII0KHBIN MpaKTUyecKas
TpyIIOBast BEHTWJISATOP» Ha
OCHOBeE 3yOuaToii nepenadyu
14 uHaUBUAYyanbHas/ | 1 Pemennas nepenayva. MpaKkTUYeCcKast
rpymmnoBast [ToBpimarornias u
TTOHIIKAIOIIAs PEeMEHHAasI
nepenavya
15 uHauBHAyabHas/ | 1 MexaHH4eCKHUI «CIIOKHBIA MpaKTUYeCKast
rpynmnoBast BEHTWISTOP» Ha
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OCHOBE PEMEHHOU Nepeaayun

16 uHauBHAyabHas/ | 1 Peeunas nepegaua MpaKkTHYeCcKas
rpyIIoBast

17 uHauBHAyabHas/ | 1 MexaHu3M Ha OCHOBE PECUHOMN MpaKTHYeCcKas
rpynmnoBas nepeaadn

18 uHAuBUAyanbHas/ | 1 UeppsauHas nepegayda IIpaKTU4ecKast
rpyIIoBast

19 WHIUBHUyalbHAs/ | 1 MexaHn3M Ha OCHOBE YEPBSYHOM | IIPaKTHYECKas
rpymmoBas nepeaayn

Paznen 4. 3nakomcmeo ¢ npozpammusim obecneuenuem u ooopyoosanuem (2u.)

20 uHAuBUAyabHas/ | 1 LegoEducationWeDo (cpena
TpyIIOBas nporpaMMupoBanus Scratch, MpaKTHIeCcKast
MPUIIOKEHUE
Scratch v1.4)
21 uHAuBUAYyanbHas/ | 1 Buptyanbuslii koHcTpyKTOp Lego
rpynmnoBas «LEGO [IpaKTUYECKast
Digital Designer»
Paznen 5. H3yuenue cneyuanvnozo ooopyoosanusn navopa LEGO (3 u.)
22 uHAuBUAyabHas/ | 1 Cpennuii Mmotop MpaKTUIecKas
rpynmnoBas
23 uHAuBUAYyanbHas/ | 1 USB xa6 (koMmyTaTop) Oecena
rpynmnoBas
24 WHIUBUyalbHAs/ | 1 Jatuuk HakioHa. /JaTunk MpaKTUyecKas
TpyMIoBast JIBUKCHUS
Paznen 6. Koncmpyupoeanue 3a0annvix mooeneit (15 u.)
25 WHIUBUyalbHAs/ | 1 JBuoKymuiicst aBTOMOOUITb MpaKkTUYecKast
TpyHIoBast
26 uHauBHUyabHAs/ | 1 JIBHoKyIIMiicss MaJblil BEPTOJIET MPAKTHYECKAS
TpyIIOBast
27 uHAuBUAYyaneHas/ | 1 Becénas Kapycenb IIpaKTU4ecKast
TpynmnoBas
28 uHAuBUAyanbHas/ | 1 Bombioii BEeHTHIISITOP MpaKkTUYeCcKast
TpyIIOBast
29 uHauBHUyabHAs/ | 1 KomOuHupoBaHHass MOJIEIb MpaKTUyecKas
rpynmnoBas «BerpsHas
MeapHuna»
30-31 UHAUBUAYyalbHas/ | 2 «Bom4ok» ¢ mpocThim IIpaKTU4ecKast
TpyHIoBas aBTOMATUYECKUM

IMYCKOBBIM YCTPOWCTBOM
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Paznen 7. Hnousuoyanvnas npoekmnasn oeamenvrnocms (16 u.)

32-34 UHAUBUAYyanbHas/ | 3 Coznianue coOCTBEHHBIX MOJIENIEH | MpaKTUYECKas
rpymnmoBas B Iapax
Jlureparypa

e Komocos /I.I'. [TepBblii m1ar B poOOTOTEXHHUKY: MPAKTUKYM IS 5-6 KI1acCOB. —
M.:BUHOM. Jla6opartopus 3Hanui, 2012. — 286¢.: mi. ISBN 978-5-9963-2544-5
http://kurokam.ru/load/klass/5_klass/pervyj _shag_v_robototekhniku_rabochaja_tetr
ad_5 6_klassy koposov_d_g_124 2012/16-1-0-5067

e Komocos /I.I'. IlepBblii miar B poO0TOTeXHUKY: i 5-6 kiaaccoB. — M.:BMMTHOM.

e A.C. Ypoku Jlero-KkoHCTpyMpOBaHHUS B LIKOJIE: METOIMYECKOe mocodue. — M.:
BMHOM. JlaGopatopus 3nanuit, 2011. — 120c.: un. ISBN 978-5-9963-0272-7
https://Ibz.ru/books/224/5043/
https://bookwinx.ru/book/uroki-lego-konstruirovaniya-v-shkole-metodicheskoe-
posobie.46559/

CD. IlepoPo6ot Lego WeDo. Kuura mjis yaurens.

e ABromMartm3upoBaHHbIe ycTpoiicTBa. [lepBoPo6oT. Kuura ms
yuurensi. LEGO Group, nepesox MHT, - 134 c., un.

e DeKTpoHHBIN yueOHHK «KHMra ams yuutens no pabore ¢ KOHCTPYKTOPOM
[TepBopobor 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%D 1%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%
DO0%BE%D1%82-lego-wedo/

Humepnem-pecypcol:
1. IHCTHUTYT HOBBIX TEXHOJOTHiL. — WWW.int-edu.ru
2. Caiit, mocBseHHbIH podoToTexHuke. http://insiderobot.blogspot.ru/
3. Moii pobor. http://myrobot.ru/stepbystep/
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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://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/
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/
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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