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MacnopT nporpamMmbl

HanmenoBanue nporpammel

JlononHuTeNbHAs 00111€00pa30BaTeIbHAS
oOmiepasBuBatonias nporpamma «PoO0TOTEXHHUKA

Cenenust 00 aBTOpE COCTaBUTEIIE:

(TOJDKHOCTD, KaTETrOpHsl)

XomyuKy AWJIBIH AJIBIH-00JI0BUY

Jlerckoe oObenMHEHNE

Bun nporpammel

JlononHuTeNnbHAST 001IEpa3BUBAIOLIAS

HanpaBrneHHOCTH porpaMMbl

Texunueckas

Knaccugukanus nporpaMMbl

CraproBslii ypoBeHb — 1 TO7 00yueHuUs

O6pa3zoBarenpHast 00J1acTh PoGotorexnuka
Bua nporpaMMel MonudunnpoBanHas
Cpoxk 00yueHus - peanusanus Iroxn

POTPaMMBI
Kon-Boyacos rox / BHEOEIIO

36 4 / 14 B HEHETIO

Bospact yuamuxcs
KomnuecTBo ywammxcs no
IporpaMMme

14-16ner
10
| rpynna no 10 ygamuxcs

YpoBeHb OCBOEHHUS

O3HaKOMUTENBHBIN - IPAKTUYECKUI

Ilens mporpammsl

Crioco6cTBOBaTh (HOPMUPOBAHUIO Y 0O YUAOLTHXCS
OOIIEHAYYHBIX U TEXHOJIOTHYECKIX HaBBIKOB
KOHCTPYUPOBAHMSI U IPOEKTUPOBAHUS, IPHEMOB COOPKHU
Y TIPOTPaMMHUPOBAHHS POOOTOTEXHUIECKHX CPENICTB

I'ox peanmszanuu

2024

[laTta yTBepKaeHus mporpaMmabl

31.08.2024




BBenenue

[Iporpamma yueOHOTO Kypca «PoO0oTOTEXHMKA» MMEeT TEXHUYSCKYIO HAIPaBICHHOCTD,

HOCHUT IIPaKTUKO-OPUCHTHPOBAHHBIN XapaKTep W HaIpaBlieHa Ha pPa3BUTHE YYaIIMMUCS
KPUTHUYECKOTO MBIILICHNS], KOMMYHHKAa0€IbHOCTH, KOMaH/IHOCTH, KPEATUBHOCTH U T.1.; C
JIpyroit CTopoHbl, (popMupyeT 6a30BbIe TEXHHYECKHE U WH)KCHEPHBIC HABBIKH, 3HAHUS U
ymeHus. CoziepkaHrue IporpaMMbl peaii3yeTcsl BO B3aUMOCBSI3U C MPEIMETaMH IIKOJIbHOTO
nukiIa. TeopeTHdyeckue U MPaKTUYECKUE 3HAHUS MO0 POOOTOTEXHUKE 3HAYUTEIIBHO YIiyOsT
3HAHUSA YYalluXcs IO psay pasjaeioB ¢GU3UMKH (CTaTHKa W JUHAMHUKA, DSJICKTPUKA M
AJICKTPOHWKA, ONTHKA), MaTeMaTthke W uHpopmaTuke. Kypc «PoboToTexHUKa» SBISETCS
O03HAKOMHUTEJIBHBIM M HE NpeArnojiaraeT Haluuusg Yy OO0ydaeMbIX HaBBIKOB B 00J1acTH
POOOTOTEXHUKHU U TPOTPAMMHUPOBAHUS

[IpenoaBanme Kypca npearoiaraeT UCIoJb30BaHNEe KOMITBIOTEPOB H CITEIIUAIbHBIX
UHTEP(HEHUCHBIX OJJOKOB COBMECTHO C KOHCTPYKTOpPaMH. Ba)KHO OTMETUTh, YTO KOMITBIOTED
HCTIOJIB3YETCSI KaK CPEACTBO YIPABICHHS MOJICIBIO; €r0 MCIIOIh30BAHUE HATIPABIICHO HA
COCTaBJICHHE yIPABIISIONINX AJITOPUTMOB TSI COOpaHHBIX MOJEIICH. Yyamuecs moaydaroT
peJIcTaBIeHne 00 0COOCHHOCTSIX COCTABJICHHS ITPOrPaMM YIPABICHHS, aBTOMATH3AIMN
MEXaHHU3MOB, MOJICTTUPOBAHUH PAOOTHI CHCTEM.

Po6ot-konctpykTop robot SET 2.0 MATRIX MINI mo3BossieT ydanumcs:

- COBMECTHO 00y4YaThCsl B paMKax OJHOM TPYIIIIbI;

- pacnpeaessaTh 0053aHHOCTH B CBOCH TPYIIIE;

- IPOSIBJIATH TIOBBINICHHOEC BHUMAHUE KYJIBTYPE M STUKE OOIICHHUS,

- IPOSIBIIATH TBOPUECKHIA MOIX0]] K PEIICHHUIO IOCTABICHHOM 3a/1a4H;

- CO3/1aBaTh MOJICIIU PEabHBIX 00BEKTOB H MPOIIECCOB;

- BUJICTh PCaIbHBIN PE3yJIbTAT CBOCH paOOTHI.

Hosreie ®I'OC TpeOyroT 0OCBOCHUS OCHOB KOHCTPYKTOPCKOM M IIPOSKTHO-
HCCIIEIOBATENbCKOM e TEILHOCTH, U IPOTrPaMMBI 10 POOOTOTEXHUKE MOTHOCTHIO
YAOBJIETBOPSIIOT 3TH TPEOOBAHMUSI.

IosicHuTEABLHAA 3ANIUCKA

IIporpamma pa3padoTaHa B COOTBETCTBHU CO CJeAYONIUMHA HOPMATHBHO-TIPABOBbIMHU
aKTaMu:

®enepanbublil 3ak0H PO 273-D3 «O6 obpazoBanun B Poccuiickoit denepanum» OT

29.12. 2012 r.

Vka3 Ilpesunentra Poccuiickoit deaepanuu ot 01.12.2016 Ne 642 «O Crpareruu

HAaY4YHO-TEXHOJIOTUUECKOTO pa3Butus Poccuiickon denepauum;

[Tocranosnenue [IpaButensctBa Poccuiickoit @enepanunu ot 18 anpens 2016 r. Ne 317

«O peanmmzauun  HarnuoHanbHON TEXHOJOTMYECKOW WHUIMATUBBD) (B ped. OT

24.07.2020);

[IpuopurerHblii npoekt «JlocTynmHoe NOMOJHUTENbHOE OOpa3oBaHHWE IJsl AETeil»,

yTBepxkaeHHbIN [Ipesunnymom Cosera npu Ilpesuaenre Poccuiickoit @eaepanuu mo

CTPATErMYECKOMY PA3BUTHIO M NPHOPUTETHBIM MpPOEKTaM (MpoTokoa OT 30 HOos0ps

2016 . Ne 11).

[Topsimok opranuw3anui W OCYIIECTBJICHHS O0Opa30BaTEIbHON JCATEIBHOCTUA IO

JOTIOJTHUTENIBHBIM  00111€00pa30BaTeIbHBIM TIporpaMmam» (mpukaz MuUHUCTEPCTBA
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npocBeiienust Poccuiickoir @eneparuun ot 09.11.2018 Ne 196); - «CanurapHo-
AMUAEMHUOJIOTHUECKIE TPEOOBAHUS K OpTraHU3AIMSIM BOCITUTAHUS U O0YUYEHUS, OTAbIXA
Y 03JI0pPOBJIEHUS JeTeld U Mosofexu». [loctanoBnenue ['maBHOro rocyaapcTBEHHOTO
canutapHoro Bpaua P® ot 28 centsopsa 2020 roma No 28 «OO0 yTBepx)aeHUU
canutapubix npasui CII 2.4.3648-20».

— KoHuenuust pa3BUTHS CUCTEMbI JOMOJHUTEIBHOTO 0Opa3oBaHMsl JeTell XaHThbI-
Mancuiickoro aBToHOMHOro okpyra — IOrper nmo 2030 r., yTBepXkAcHHas
pacniopsixenuem lIpaBurensctBa Poccuiickoit @eaeparuu ot 31.03.2022 Ne 678-p.

HanpagsiieHHOCTH IPOrpaMMBblI

JlononHuTenbHAs 0011eoopa3zoBarenbHas o0iepa3BruBaroiias nporpaMmma BHEYpOUHOI
NesTeNIbHOCTH «POOOTOTEXHHMKA) UMEET TEXHUUECKYIO HaIllPaBJI€HHOCTb, pa3paboTaHa Jyist
oOyuaromuxcsi pa3HOBO3pACTHBIX Ipymnm oT 11-15 neT, HanpaBieHa Ha pacIIMpEeHUE 3HAHUH
y 00y4armuxcs B 00J1aCTU MPOrpaMMHUPOBAHUS POOOTOTEXHHUKH.

AKTYaJIbHOCTH NMPOrPaAMMBI

Kowmmiexkt robot SET 2.0 MATRIX MINI  momoraeT cTUMyIupOBaTh HHTEPEC
IIKOJIbHUKOB K €CTECTBEHHBIM HayKaM U MH>KEHEPHOMY MCKYCCTBY. B ocHOBe 00OyueHUs
JSXKUT POPMUPOBAHUE YHUBEPCAIBHBIX YUYCOHBIX IEUCTBHI, a TAK)KE CIIOCOO0OB
JESATEIBHOCTH, YPOBEHb YCBOCHUSL KOTOPBIX MPEIOINPEAEIISIET YCIEIIHOCTD IMOCIEIYOIIErO
o0y4eHus: peOEHKa. ITO OHA U3 TPUOPUTETHBIX 3a]1a4 00Opa30BaHU.

HoBu3na paHHOM mnporpaMMbl COCTOMT B TOM, YTO OHAa pPEHNIAET HE TOJBKO
KOHCTPYKTOPCKHME, HaydHbIE, HO U ICTETUYECKUE BOIPOChl. [Iporpamma opreHTHpOBaHa HA
LIEJIOCTHOE OCBOEHHE Marepuaia: peOEHOK 3MOLMOHAIBHO W YYyBCTBEHHO OOOramaercs,
NpUOOpEeTaeT  XYyNOKECTBEHHO-KOHCTPYKTOPCKUE  HABBIKM,  COBEPILEHCTBYETCS B
IIPAKTUYECKOU IEATENbHOCTH, PEATU3YETCS B TBOPUYECTBE.

OT1iuvuTebHAsE 0CO0EHHOCTH POrPaMMBbI

JlaHHas mporpaMma peann3yeTcsi Ha OCHOBE CUCTEMHO-JIESITEIbHOCTHOTO MOJIX0/a, T/Ie
LEHTPAJIbHOE MECTO 3aHMMAET MPOEKTHAas JIEATEIbHOCTh, B XOJI€ KOTOPOM ydaliuecs
OCBaMBaIOT KOHCTPYMPOBAaHWE H HAYaJIbHOE TMPOTPAMMHPOBAHUE POOOTOTEXHHUUECKUX
MoJIesIeH, yJaniuecs HAauMHAT MOHUMATh, KAk COOTHOCUTCS peaibHasl )KU3Hb U a0CTPAaKTHBIE
Hay4YHbIC TCOPUU U (PAKTBHI.

Ileab nmporpamMmmsi:
Cnoco0cTBoBaTh (HPOPMUPOBAHUIO Y OOYHAIOLITUXCS OOIICHAYUYHBIX U

TEXHOJIOTMYECKUX HABBIKOB KOHCTPYUPOBAHUS U MPOEKTUPOBAHUS, IPUEMOB
cOOpKHU ¥ MPOTPaMMHUPOBAHHS pOOOTOTEXHUUYECKUX CPEACTB



3agaum:

— cdopMupoBaTh |y OOy4alwIIMXCs TEPBUYHOE  NPEACTABICHHUE O
pO6OTOT€XHI/IK€, €€ 3HAa4YCHUHU B )XN3HHU YCIIOBCKA, O HpO(i)eCCI/ISIX CBA3aHHBIX
C I/1306peTeHI/IeM H IIPOU3BOJCTBOM TCXHUYCCKHUX CPCACTB;

— npuoOmIaTh K HAYYHO — TEXHHMYECKOMY TBOPYECTBY: Pa3BUBATh YMEHUE
IIOCTAHOBKM TEXHUYECKOM 3ajayd, cOMpaTb M H3y4aTb HYKHYIO
nH(GOpPMaLIMIO, HAXOAUTh KOHKPETHOE pEIIeHHE 3a7aud U MaTepUalIbHO
OCYHCCTBIIATH CBOH TBOp‘{eCKI/Iﬁ 3aMBICCIJI;

— chopMupoBaTh y 00yUYalOIIUXCS TpeICcTaBiIeHHEe 00 OCHOBHBIX IpHEMax
cCOOpKHM W TIPOrpaMMHPOBaHUS POOOTOTEXHUYECKHX CPEJCTB B Cpeaax:
LEGOWedo, LEGO Digital Designer, NXT 2.1 Programming;

— Hay4uThb OOYYalOUIMXCs TNPUMEHATh Ha MpPaKTHUKE TMPUEMBbI COOpKH H
MpOrpaMMHUPOBaHUs POOOTOTEXHUYECKUX CPEJICTB;

— CII0COOCTBOBAThH Pa3BUTHIO TBOp‘{CCKOﬁ HWHHUIUAaTUBbI, CAMOCTOATCIIbHOCTH,
CIIOCOOHOCTH JIOTHYECKHU MBICJINTDb, AHAJIU3UPOBATD,

— OpraHnu3anus yCIOBH:A JIA (1)0pMI/Ip0BaHI/I}I y O6Y‘I&IOHH/IXC$I HAaBBbIKOB

— Bo3pacr gereii U UX NCHX0JI0THYECKHE 0COOEHHOCTH
[Iporpamma paccunrtana Ha 1 rox (36 yacoB) oOyueHus.
Bo3spact obyuatomuxcs - ¢ 14 no 16 ner.
[Ipo10KUTENEHOCTD 3aHATHI — 2 Yaca
KonunuectBo obyuatomuxcs rpynmnsl — 10 yenosek. 1 rpymnimsbr.
N3yyeHneM TeXHOJOTUYECKUX MPOLIECCOB JTYUIlle BCETO 3aHMMAThCSl HA OCHOBE
JT0OOPOBOJBLHOIO BBIOOpA, IPU MEPEXOJIE B CPEIHEE 3BEHO:
a) B atoT nepuon Hanbosee r3pPpekTuBHO 0O0yUeHHEe OCHOBAM TEXHUUECKOTO TBOPYECTBA B
BHUJIE TBOPUYECKOMN UTPBHI.
0) BO3MOXXHOCTh MHOTOCTYNIEHYATOI'0 U3YUYEHUSI CIOCOOOB U METOJIOB 00PaOOTKH U
W3TOTOBJICHUS TTPEMETOB, YTIIYOJICHHsI 3HAHUH U HABBIKOB PaOOTHI 110 mpuHIHMY «OT
MIPOCTOTO, K CIIOKHOMY.
B) HaBbiku 1 ymMeHUs1, IPHOOPETEHHBIE B ATOT MEPUOJI, 3aKPEIUISIOTCS HAUITYUIITUM
o0pazom.

Conepxxkanue nporpamMmmbl
1. BBenenue

[IpaBmira moBeneHUsT W TeXHUKa OE30IAaCHOCTH B KaOWMHETe W IIpu pabore ¢
KOHCTPYKTOPOM.
[TpaBumno pabotsl ¢ koHCTpyKTOpoM MATRIX MINI

[TpumeneHue poOOTOB B COBPEMEHHOM MUPE: OT IETCKUX UTPYLICK, 10 CEPhE3HbIX
HAYYHBIX HCCIIEOBATEIbCKUX pa3paboTok. JleMoHcTpanus nepeioBbix
TEXHOJIOTHYECKHUX Pa3pabOoTOK, MpeacTaBisieMblx B Tokno Ha MexayHapoaHOU
BbICTaBKE poO0TOB. McTOpusi pOOOTOTEXHUKH OT ITyOOKO# IPEeBHOCTHU A0 HAIIUX JTHEH.
Dopmul 3anamuil: NeKUYs, Oecena, Ipe3eHTanus, BUACOPOIIHUK.



2. 3nakoMcTBO ¢ KoHCTpYKTOpoM LEGO MINDSTORMS EV3

3HAKOMCTBO C OCHOBHBIMU COCTAaBIISIIOIIMMH YacTSIMU CpeAbl KOHCTPYKTOPA.
3HaKOMCTBO JeTeit ¢ koHcTpykTopoM ¢ robot SET 2.0 MATRIX MINI - neransimu, ¢
usetoM MATRIX MINI - snemenrtoB. ctopus co3nanus kouctpykropa LEGO
Dopmul 3anamuir: nexuus, 0ecea, Mpe3eHTaIus, BUACOPOIIUK.

3. N3yuenune MeXxaHM3MOB

[Iponmomkenne 3HaKoMcTBa Aeteit ¢ koHcTpykTtopom LEGO, ¢ dopmoii LEGO -
JeTajei, KOTOpPbIE MOX0XKHU Ha KUPITUYUKH, U BApUAHTAMHU UX CKperieHui. [lepBble mary.
O0630p ocHOBHBIX NpuéMOB cOopku. I[locTpoeHHE NPOCTHIX KOHCTPYKIUHN (3MeEHKa;
ryceHuna; ¢urypa: TpeyrojbHUK, NPSAMOYTOJbHUK, KBaapaT; AaBTOMOOWIBHBIN
aBapuiiHbli  3HaK). llocTpoeHMe MeEXaHWYECKOro «MaHumylsaTopa». HM3ydenue
MEXaHU3MOB: 3y0Ouarble Koji€ca, MPOMEXKYTOUHOE 3y0yaToe KOJIECO, MOHMKAOIIas
3yOuaras repejaya, MoBbIIIAOIIAs 3yOuaTas nepenaya, MKUBbl U peMHU, IEpEKPECTHAS
peMeHHasl mepegaya, CHUKEHUE, YBEIMYEHHE CKOPOCTH U HUX oOcyxnaeHue. s
3aKpeIUICHUs] MaTepuaia y4Yalluiics JOJDKEH NMOCTPOUTh MUHU BEHTUJISAITOP HAa OCHOBE
IIPOWJICHHBIX IIepeaay.

Dopmul 3anamuir: nexkuus, o0ecena, padbora B napax, MHAUBUAYalIbHAs padoTa, peleHUe
po0JIeMBbI, TpaKTUYECKast pabora.

4, I/I3yqe}me HCTOPHUMA CO3TaHUA COBpeMeHHOﬁ TEXHUKH

3HAKOMCTBO C HCTOPUEH CO3[1aHUSI COBPEMEHHBIX CPEICTB MEPEIABUKEHUS
(Ha3emHbIE, MJIaBaTEIbHbIE, JIETATEIbHBIC)
Dopmul 3anamuir. nekuys, 6ecena, pabota B rpymnre, Mpe3eHTalusl, BUCOPOIIUK.

5. KoncrpyupoBaHue 3aJaHHBIX Mo/ieJieii
Cpexacrsa nepeaBHKeHUs

VYyamuecs J0JKHBI IOCTPOUTHh MOZEND IUIABATEILHOIO CPEACTBA, YTO IIOMOKET UM
M3yYNUTh OCHOBHBIC YACTH CPEJICTBA, BUAbI BAJIOB M CIELHUAIBHBIE JETAI KOHCTPYKTOpPA
robot SET 2.0 MATRIX MINI , koTOopbie MOMOTaOT MPOU3BOAUTH ITOBOPOTHBIC IBUIKEHUS
Ha 360rpagycos.

VYyamuecs: T0KHBI TOCTPOUTH TPEXKOJIECHBIM U OOBIYHBIN aBTOMOOMIIH C

BoauTeneM u 6e3. Takue NeHCTBUS IOMOTYT U3yYUTh paboTy KOJIeC U OCeil MEXaHNU3MOB.
CTpouTenbCcTBO MOTOLMKIIA TIOMOXET YydalquMmcsi OoJipllle  y3HaTh paloTy
[IPEeUIaraeMoro MeXaHn3Ma, Tak K€ MPOU30MIET NIOBTOPEHHUE TEMBI OCU U KOJIEC.
Mopens Majioro camoseTa u MaJioro BEpToJIeTa paCKpbIBa€T OCHOBHYIO JBHKYIIYIO
paboTy MexaHM3MOB (IABM)KEHHME JIOMACTH JBHUraTels caMoJieTa M JIONAacTh BUHTA
BEpTOJIETA).

3a0aBHBIC MEeXaHU3MbI

3a0aBHbIE MEXAHNU3MBbI IOMOTAIOT YYALIMMCS 3aKPENUTh IPOIIEHHBIN MaTepra o
paboTe MEXaHMYECKHX Tepe/ady.
VYyamuecss qomkHbl noctpouth «Jlerckas Kapycenb», «00JdbIION BEHTUISTODY,
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«MenbHULIa», IPU TOCTPOCHUU TAKUX MOJIEJIC pa3BUBAIOTCS HABBIKU MO MPUMEHEHUIO
MEXaHUYECKUX Mepead B pa3IMuYHbIX MEXaHU3MaX.

Dopmul 3anamuir: nexuus, 0ecena, paborta B rpyIne, MHAUBUAYyaIbHas paboTa, pereHue
poOJIEMBI, TpaKTHUYECKast padoTa, 3a4€T.

6. UnauBuayaJbHasi MPOEKTHAsA JesiITeJIbHOCTh

Pa3paboTka cOOCTBEHHBIX MOJIENIEN B Tapax U rpynmnax. BeipaboTka u yTBepkieHue
TE€Mbl, B paMKaX KOTOpOH OyzIeT peaau3oBaThCs MPOeKT. KOHCTpynpoBaHHE MOJEIH.
[Ipezentanust wmoxeneir. BeictaBka. CopeBHoBaHus. TBopueckasi JeATEIbHOCTD,
BBIDA)KEHHAsI B pUCYHKax Ha TeMy «Mo# poOot». IloBTOpeHHME H3y4EeHHOro paHee
Marepuana. [logsenenue utoros 3a roj. IlepcrniekTuBbl pabOTHI HA CIEAYIOMUN TOI.
@Dopmur 3anamui: Oecena, pabora B Ipynmax M napax, MHAUMBUAYyallbHas padorTa,
pelieHue npooeMsbl, IpakTHUecKas padboTa.

I'opoBoii yueOHBIH IUIaH

Pa3znen KosmnuecTBo Moayab
4acoB
«Kypcbl BHEYPOUYHO¥ 1eSITeJIbHOCTHY

1. Bsenenue 1 Bocniurtanne y gereit  uHTepeca K
TEXHUYECKUM BHUJIaM TBOPUYECTBA;

2. 3HAKOMCTBO ¢ KOHCTpykTOpoM FObOt 2 Bocnuranue tpynonroous,

SET 2.0 MATRIX MINI CaMOCTOSITEIbHOCTH, YMEHHUSI TOBOJIUTh

HA4aToe JIENO0 10 KOHIIA

3. H3ydeHue MexaHH3MOB 14 DopMHUpOBaHUE U Pa3BUTHE

UH(GOPMAIMOHHON KOMIIETEHIINU:
HAaBBIKOB pa6OTI)I C pa3JIM4YHbIMHA
UCTOYHUKaMU MHPOPMAIUH, YMEHUS
CaMOCTOSITEIIbHO HCKaTh, U3BJICKATh U
0TOMpaTh HEOOXOIUMYIO JITISl PEICHHS
y4eOHBIX 3a7a4 HHPOPMAIIHIO.

4. 3HaKOMCTBO C TPOTrPaMMHBIM 4 Pa3BuTne KOMMyHUKaTUBHOM

obecrnieueHreM U 000pyI0BaHUEM KOMIIETEHIIMH: HABBIKOB COTPYAHUYECTBA
B KOJUIEKTHUBE, MaJIOH Tpyte (B mape),
ydactusi B 6ecenie, 00Cy IeHUU

5. H3yuenue cnienuasbHOTO 3 [IpuBuBaTH HaBBIKK 0€CKOH(MIUKTHOTO
o6opymosanus nabopa MATRIX OOIIEHHS.
MINI

6. KonctpympoBaHme 3ajaHHBIX 5 DopMUpPOBaHUE ICTETUYECKUX BKYCOB U
MoJieen HPaBCTBEHHBIX LIECHHOCTEW, TPYA0BOTO

o0pasa KU3HH.

7. VnauBuayanbHas NpOEKTHAS 6 pa3BUTHE YMEHUS U3J1araTh MbICIIH B

JeSITeNIbHOCTD YETKOM JIOTUYECKOMN

MOCJIEZI0BATEILHOCTH, OTCTAaUBATh
CBOIO TOYKY 3pEHUSI, aHAIM3UPOBATh
CUTYAIUIO U CAMOCTOSITENIEHO
HaxXOJUTb OTBCTHI HA BOIIPOCHI ITYTCM
JIOTUYECKUX PACCYXKICHUM.




®opmMbI 1 METOABI 00y4YeHHA

3aHATUSL TIPOBOJATCA B OYHOM (opMe, HO TaKKe MPUMEHSAIOTCS JUCTAHIMOHHASL U
ceTeBoe B3amMojeiicTBue. B rmpoiiecce 3aHATHI HCHOJB3YIOTCS Cieayromue (opMbl

3aAHSATUI;

Jlexiuu;

KOMOMHHUPOBAHHBIE,

Urpa;

[IpakTrueckas pabora;

TBOpYECKHE POEKTHI;

KonnekTuBHbIE M UHAUBUYaIbHBIE UCCIIEOBAHMSL.

@opMBbI 1eMOHCTPALIUM Pe3yJIbTATOB 00y4YeHUsI

[IpeacraBnenure pe3ynbTaToOB 00pA30BATEIBLHON NESITEIBHOCTH NPOUAET B dopme
myOJMYHOW TMpe3eHTAIlMM PEIICHUHA KEeHCOB KOMaHJaMU U TOCIEIYIONIMX OTBETOB
BBICTYIAIOIINX Ha BOMPOCHI HACTABHUKA U IPYTUX KOMaH]I.

q)Ole)I AHATHOCTUKHU pPE3yjJabTaToB oﬁyqemm

becena, TectupoBanue, onpoc.

OpranusannoHHbie U 00pa3oBaTe/ibHbIe MEPONIPUATHS MPOTPAMMBI:

MOJArOTOBKA MOMEILICHUS U HTHBEHTAPS K 3aHATHSIM;

IIPOBEJICHUE OPraHU3alNMOHHBIX 3aHATUN;

WCITIOJIb30BAHUE PA3JIMYHBIX METOJIOB OOyUCHHS;

MPOBEJICHUE POJIUTEIILCKUX COOpaHU, MHIMBUAYAILHOU OECe/bl C POIUTEIISIMH,

OTKPBITBIC 3aHATHA 1JIA pOI[PITGJ'IGﬁ

Iliianupyemble pe3yJibTaThl

JInuHocTHBIC:

ananTanus peOEHKa K )KU3HU B COIIMYME, €r0 CaMOpeaTH3allus;
pruoOpeTeHNE YBEPEHHOCTH B ce0e;

@OpMHpOBaHI/Ie CaMOCTOATCIIBHOCTHU, OTBETCTBCHHOCTHU, B3AUMOBBIPYYKHU U
B3aMMOIIOMOIIIH,

Pa3BUTHC KOMMYHUKATUBHBIX Ka4CCTB.

MeranpeamerHsie:

oOyuenue ocHoBaM 3D mozienupoBaHusi, MPUOOPETEHNE HABBIKOB
r€OMETPUYECKUX TTOCTPOCHUH, BIIa/ICHUSI MATEMAaTHUYECKOM TEPMUHOJIOTHEMH,
UCIIOJIb30BAHUS €r0 Ui OMMCAHUS MIPEAMETOB OKPYKAIOIIET0 MUPa,
IPOCTPAHCTBEHHBIX MPEACTABICHUN U U300pa3UTEIbHBIX YMEHUM.



¢ HM3YUYCHUC PA3JIMIHBIX CCTCCTBCHHOHAYYHLIX TCM, IMOJYUYCHHUC 3HAHHUA O

€CTECTBECHHOU cpeac 00UTaHUS KUBOTHBIX B Imponecce C60pKI/I
pO6OTI/IBI/IpOBaHHBIX MOI[GJ'IGI\/'I, n3ydas TO, KaK pa3JIMIHbIC YCIIOBUA oOouTaHug
OIIPCACIIAIOT OCHOBHBIC HOTpe6HOCTI/I KHUBOTHBIX,

Pa3BUTHUC HABBIKOB IIOBCCTBOBAHUS, HAITMCAHUA TCXHUYICCKUX CcTaTeu u pa60T,
COYMHCHUA HCTOpHﬁ, IMMOACHCHUA METOAOB PCIICHUA, O606HI€HI/IH IMOJIYUCHHBIX
PE3YIIbTATOB, BBIABUKCHUA TUIIOTC3; ITOJIYUCHHBIX PC3YJILTATOB,

UCIOJIb30BAaHUE MPOTPAMMHOI0 00eCIIeYeHNs, IPOEKTUPOBAHNE U cOOpKa
paboueil Mosieny, LIeJIeHANPaBICHHOE IPUMEHEHUE [TUPPOBBIX TEXHOJIOTUH,
cUcTeMaTu3anus, 00bICHEHUE HJIeH TPU MOMOIIHN HU(PPOBBIX TEXHOIOTUH;
npumenenne UKT g cucremarnsanuy MpInuieHUs. AHAJINA3 3a1a4 B
TEPMHHAX AJIITOPUTMHUKH, MPAKTUYECKHUM OIBIT IO HAITMCAHUIO KOMIIBIOTEPHBIX
IIPOTPaMM ISl PELIEHUS PA3IMYHbIX 3a/1a4.

B xoe u3yueHusi Kypca BbIILYCKHUK HAYYHMTCS:

OCHOBAM IIPUHINIIOB MEXaHUYECKOMN NEpeIauul IBHKCHMUS;
paboTaTh Mo NPEJI0KEHHBIM HHCTPYKIIHUAM;

OCHOBAM IPOTPaMMHUPOBAHUS;

JOBOJIUTH PEIICHHE 3a/1a4i JJO padOTaoIIE MOACIIH;
TBOPYECKH MOJIXOJNUTh K PEUICHUIO 3a/1a4U;

paboTaTh HaJ MPOEKTOM B KOMaH i€, 3(p(HEKTUBHO paclpeaensTh 00s3aHHOCTH;
M3JIaraTh MBICIIM B YETKOM JIOTHYECKOM MOCIEeI0BATENbHOCTH, OTCTAauBATh CBOIO
TOYKY 3PEHHSI, AHAIM3UPOBATh CUTYaLMIO U CAMOCTOSTEIIBHO HAXOUTh OTBETHI
Ha BONPOCHI IIyTEM JIOTUYECKUX PACCYKIACHUIA.

Ilpeomemmnoie pe3ynvmamet:

B pe3ynemame obyuenus, yuawjuecs 3naom:

® [IPOCTEUIIINE OCHOBBI MEXAHUKHU;

e paBmIIa 0€301acHOM padOTHI;

® KOMIIBIOTEPHYIO Cpeay IporpaMMupoBanus 1 MoaenupoBanus LEGO

® BUIbI KOHCTPYKITNI, HETIOIBM)KHOE U TIOJIBFDKHOE COCTMHECHUE JICTAJICH;
® TCXHOJIOTHYCCKYIO TTOCIICIOBATEILHOCTh H3TOTOBICHUS KOHCTPYKITHIA.

B pe3ynvmame obyuenusn, yuawuecsa ymerom:

® paboTaTh MO MPEIOKEHHBIM HHCTPYKITUSM, aHATU3UPOBATh, INTAHUPOBATh
MPEACTOSILYI0 TPAKTUUECKYIO paboTy

(I)Oprl nmoaBeacHUdA UTOIOB



Buowr konmpons:

Texymuii KOHTPOJIb: OCYIIECTBIISIETCS B TIPOIIECCE MPOBEACHUS ONMPOCa YUaIIuXCs,
BBITIOJTHCHHS ITPAKTUIECKUX PA0OT, TECTUPOBAHUS, a TAK)KE BHIMOTHCHUS WHINBUIYATbHBIX
3aJJaHUi Ha KKJOM 3aHITHH, a TaK K€ M0 3aBEPIICHUH KaXKI0H TeMbl — KOHTPOJbHAs
(camocTosiTenpHas ) paboTa;

[TpoMexXyTOUHBII KOHTPOJIb: TIPOBEPSICTCS CTENICHh YCBOCHUS YJIAIIUMUCS TIPOHICHHOTO 32
MepPBOE MOJTYTOANE MaTepraa,;

® HTOrOBasi ATTECTANMS YYAIIMXCH OCYIIECTBISICTCS B KOHIIE y4eOHOTO TO/1a B BUJIC
HUTOTOBOTO 3aHATHS (COPEBHOBAHMUSI/BBICTABKH) C JEMOHCTpAIIMEH CO3JJaHHBIX TTPOCKTOB.
Pesynbrate! artecranum odopmisitores mpotokosiom ([Tpumokenue 1).

Dopmbl KOHMPOTIAL:

e [IeJIarOrMYecKoe HAOII0ICHHE;
® YCTHBIU OIPOC;
® BBLITNIOJTHEHUE MTPAKTUYECKOTO 3a/IaHUS
® TECTUPOBAHUE U aHKETUPOBAHUE;
® yJacTHe B KOHKYpCaX, OJIMMITNAIaX, COPEBHOBAHMSIX.

Crioco60oM OIIeHKU JOCTHKEHUN SABJISIETCS] THOKasi pEeUTUHTOBAs CUCTEMA.

Huskuii (0a30Bblil) ypOBeHb OCBOCHHS 00pa30BaTEIbHOM MPOrPaMMBbl MPEANOaraet
YCBOEHHE OCHOBHBIX TEM IPOIPAMMBI, BHIIIOJIHEHHUE TUIIOBBIX 3aJaHNHN 10 3aJaHHBIM CXEMaM.
Cpennuii (MOBBIIIEHHBIN) YPOBEHb MPEANOJIAracT YCBOCHHE OCHOBHBIX TEM MPOIPAMMEI,
CaMOCTOSATENIbHOCTh B BBIOOpPE HMHCTPYMEHTapus, CHOCOOOB paldOThl NpPH BBITOJIHEHUH
3a1aHUS.

Bbicokuii (TBOpYeCKHil) ypOBEeHb MPEANOJIAracT BOSHUKHOBEHUE CAMOCTOSITEbHBIX UJEH Y
YYAIIMXCS ¥ pean3aliio UX Yepe3 yuacThe B Pa3IMUHbIX MPOEKTaX, KOHKYypcax, (pecTuBaisax
U T.IL

K koHny roga yyammecs 10JKHbI:

3HaTh:

- mpaBuJia 6e30MacHOM paboTHI;

- OCHOBHbIE KOMITOHEHTHI KOHCTPYKTOpOB JIEI'O;

- KOHCTPYKTHUBHBIE 0COOCHHOCTH Pa3IMYHBIX MOJIENIEH, COOPYKCHHI 1 MEXaHU3MOB,

- BUJIBI TTOABMKHBIX U HETIOJBUKHBIX COSTMHEHUN B KOHCTPYKTOPE;

- CaMOCTOSITEIHHO pelIaTh TEXHUYECKHE 3a/1a4M B MPOIIECCEe KOHCTPYHUPOBAHUS pOOOTOB
(MIaHUpOBaHUE NPEACTOSAUINX ACHCTBUIM, CAMOKOHTPOJIb, IPUMEHSTH MOTYUCHHbIC 3HAHUS;
-CO3/1aBaTh MOJIEJIM MIPH MOMOIIM CHEIHATBHBIX 3JIEMEHTOB 10 pa3pabOTaHHOU cXeMe, To
COOCTBEHHOMY 3aMBbICITY.

YMmern:

- paboTaTh ¢ IUTEPATYPOH, C )KypHAIAMH, C KAaTAJIOTaMH, B UHTEpHETE (M3y4aTh U
00pabaTbiBaTh HHOOPMAIIHIO);

- CaMOCTOSITEILHO PENIaTh TEXHUYECKUE 3a/1a4H B MTPOIIECCE KOHCTPYUPOBAHUSI pOOOTOB
(MmaHupoOBaHUE MPEACTOSAUINX AEHCTBUI, CAMOKOHTPOJIb, IPUMEHSITH MOTYYCHHbBIE
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3HAHUA);

- JIOTUYECKU MBICIIUTb.

Kpome Toro, oqHUM U3 05KHJIa€MbIX PE3YIbTAaTOB 3aHATUN [0 JAHHOMY KYpCY SIBIIsIeTCA
y4acTHE MKOJbHUKOB B PA3JIMYHBIX JIETO-KOHKYpPCAaX U OJIUMITUAJIaX MO0 POOOTOTEXHUKE.

DopMBbI ATTECTALMM.

B xone peanuzanuu nporpaMMbl BEIETCS CUCTEMAaTUYECKUN y4eT 3HaHWM U yMEHUUI
yuamuxcs. Jias OlUeHKH pe3yJbTaTUBHOCTU IPUMEHSETCS BXOAAIMIMN (OIpOC), TEKyIIMH U
UTOTOBBIA KOHTPOJIb B (pOpME TeCTUPOBAHUSI.

Bnauane roga mpoBoAUTCS BXOAIINI KOHTPOIIb B (popMe ompoca U aHKETUPOBAHUS, C
LEJIBIO BBISIBJICHUS y PEOSIT CKIIOHHOCTEN, UHTEPECOB, 03KUJIAHUI OT MPOTrPaMMBbI, UMEIOIIUXCS
Yy HUX 3HAHUM, YMEHUH U ONBITA AESITEIBHOCTH 11O JAHHOMY HAIPABJICHUIO AEATEIBHOCTH.

Tekymuii KOHTPOJIb B BUJIE IPOMEXYTOUYHON aTTECTALMU IIPOBOIUTCS ITOCIIE U3YUYEHUS
OCHOBHBIX TEM JJIsSI OLICHKH CTENEHU M KAa4eCTBA YCBOCHMS YUYAIIMMHCS MATEpHAIA TaHHOU
IIPOrpaMMBlI.

B KoHIE u3ydeHHs BCEH IpPOrpaMMbl IIPOBOAMTCSA MTOIOBBI KOHTPOJIb B BHJE
WUTOrOBOM aTTECTALUHU C LIEJIBIO ONPEIEIICHHUs KaueCTBa MOJYYCHHbIX 3HAHUM U YMEHUM.

OueHouyHble MaTEPHAJIBI:

Ilpomescymounasn ammecmayus:

o IIPaKTHYECKas 4YacTh: B BHJIE MUHU-COPEBHOBAHMI IO 3aJaHHOW KaTeropuu (B

paMKax KakJ10i rpymmbl 00y4aromuxcs).

Kpumepuu oyenku:

¢ KOHCTpPYKLHUS po0OOTa;

e HANHUCaHHE MMPOTPAMMBEI;

e KOMaHJIHas paboTa;

e BBHITIOJTHEHHE 3a/1aHUs TI0 JaHHOW KaTEeTOPHH.

YcaoBus peaau3anuu NporpaMmbl
MarepHajJbHO-TEXHHYECKOE OCHALCHHE 3AHATHH:
o KaOuner ¢ BMecTUMOCTBIO 12 yesiOBeK /IJisi TPOBEICHUS 3aHATUH C IUTOIIAJIBIO 110
Hopmam CAHIIuH;

« Hao6opsi robot SET 2.0 MATRIX MINI 1 komriekt

e pabouwuii cTos nemarora 1 KOMIUIEKT;

o yueOHast meOenb st yyamuxcs 10 KOMIUIEKTOB;

e JIOCKa MejioBas 1 1miT;

o HOyTOYKHU ¢ BbIxoJi0oM B MuTepner 10 wit.;

e MDYV I mr,;

e MYJBTHUMENUNHBIN MPOEKTOp | mT.;

e OKpad | mrt.;

¢ 30HA MPOBEACHUS UCTIBITAHUN COOpPAHHBIX MOJIENIEH U POOOTOB KOMILIEKT;

¢ MECTO IPOBEJICHHUS IPYIIIOBBIX TPEHUHIOB;

e KOMILJIEKTHI CIIEIIUATbHON YUeOHON TUTEPATYpPHI.

Hcnonp3yemblii KaOMHET COOTBETCTBYET BCEM TPEOOBaHHSIM TEXHUKH 0€30MaCHOCTH,
NoKapHOW O€30MacHOCTH, CAHUTAPHBIM HOpPMaM: XOpOIIee OCBEIICHHE, MEPUOTUYECKOE
IIPOBETPUBAHUE, NOIYCTUMAs TEMIIEpATypa BO31yXa, U T.JI.
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NudopmanuonHoe odecnieyenue:

e pecypcbl HHPOPMAIIMOHHBIX CETEH MO METOJUKE MPOBEACHUS 3aHATHI U MOA00pYy
CXEM H3I'0OTOBJICHUA HBHCHHﬁ;

« mporpammHoe obecrieueane MATRIX MINI .

CoaepxaHue TeMAaTHY€CKOI'0 IUIAHA € Y4€TOM NPOrpaMMbl BOCIIMTAHUS

KanengapHo — TeMaTuyeckuii mian
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Ne ®opma 3ansaTuii | Kou- Tema 3ansaTuit ®opma
n/n BO KOHTPOJIA Ilnan | dPaxr
4acoB
Paznen 1. Beeoenue (1 u.)
1 NunuBunyanpHas | 1 BBoanoe 3ausTHE. Oecena 02.09
/ TpymnmoBast TexHuka 6e30naCHOCTH
Paznen 2. 3naxkomcmeo ¢ koncmpykmopom MATRIX MINI (2 u. )
2 uHauBHUayanbHas/ | 1 3HAKOMCTBO C Oecena 16.09
rpynmnoBas KOHCTpyKTOpoM Lego
3 uHaAuBHUayanbHas/ | 1 Wcropus pa3Butus npaktudyeckas | 16.09
rpynmnoBas POOOTOTEXHUKHU
Paznen 3. Uzyuenue mexanuzmos ( 14u.)
4 uHauBHUayanbHas/ | 1 Koncrpyuposanue npaktudyeckas | 23.09
rpynmnoBas JIETKUX MEXaHU3MOB 23.09
(3Melika; TyceHuIa; 30.09
¢durypa: TpeyroibHUK, 30.09
MPSIMOYTOJIBHHK,
KBaJIpar;
aBTOMOOMJIbHBII
aBapUIHBIN 3HAK)
5 uHaAuBHayanbHas/ | 1 KonctpynpoBanue npaktudeckas | 07.10
rpynmnoBas MEXaHHYECKOTO 07.10
00J1b11I0TO 14.10
«MaHUIYJIATOPA 14.10
6 uHAuBUAYyanbHas/ | 1 KonctpynpoBanue npaktudeckas | 21.10
IpyNIoBast MO/IeJIA aBTOMOOMIIS 21.10
28.10
28.10
7 uHAUBUAYyanbHas/ | 1 3yOuaTas nepeaaya. npaktudeckas | 11.11
Ipyniosas IToBsIaromnias u
MOHMXKAroIas 3youaTast
nepeaaJda
8 uHAUBUAYyanbHas/ | 1 MexXaHn4eCKuii npaktuueckas | 11.11
Ipyniosas «CIIOKHBIN 18.11
BEHTHJISITOP» HA
OCHOBE 3y0uaToit
nepeaavu
9 uHauBHAyanbHas/ | 1 PemeHHas nepesaya. npakTudeckas | 18.11
rpynmnosas IToBbmraromas u
MTOHMKAOIIAs
peMeHHas repenava
10 WHIUBUAYAIbHAS/ | 2 MexaHu4ecKui npakTudeckas | 25.11
IpylmoBasd «CIIOKHBIH 25.11
BEHTHJISITOP» HA
OCHOBE PEMEHHOM
nepeaavu
11 uHAUBUAyalbHas/ | 1 Peeunas nepegaua npaktudeckas | 02.12
rpynmnoBas
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12 uHAUBUAyabHas/ | 1 MexaHU3M Ha OCHOBE npaktudeckas | 02.12
rpynmnoBast peedHoil nepeaaun 09.12
13 uHauBHAyabHas/ | 1 UepsuHas nepenaya npaktuueckas | 09.12
TpynmnoBast
14-15 WHIUBUyalIbHAS/ | 2 MexaHNU3M Ha OCHOBE npaktuueckas | 16.09
rpynmnoBas YEPBSIUHON Nepeaun 16.12
Paznen 4. 3nakomemeo ¢ npozpammusvim obecneuenuem u ooopyoosanuem ( 4u.)
16-17 WHAWBUAyalIbHAs/ | 2 MATRIX MINI 23.12
rpyIIoBas (cpena npaktuueckas | 23.12
MIPOrPaMMHUPOBAHUS
Scratch, mpunoxenwne
Scratch v1.4)
18-19 UHIUBUAYalbHAs/ | 2 BupryanbHblii 13.01
rpynmnoBas KOHCTPYKTOP npaktuueckas | 13.01
Digital Designer»
Paznen 5. Hzyuenue cneyuansnozo ooopyoosanus naoopa MATRIX MINI (2 4.)
20 uHauBUAyaneHas/ | 1 Cpennuii MOTOp npaktudyeckas | 20.01
rpynmnoBas
21 uHauBUAyanpHas/ | 1 JlaTYMK HAKJIOHA. npaktuueckas | 27.01
rpymmoBas JlaTuuk qBUKEHUS
Paznen 6. Koncmpyupoeanue 3aoannvix mooenei (7 u.)
22 UHIUBHyanbHas/ | 1 Mannas «SIxTa - npaktuueckas | 27.01
rpymmoBas ABTOMOOMIIBY 03.02
23 uHauBUAyanpHas/ | 1 JIBrOKyIIMiAcs npaktudeckas | 03.02
rpymnmnoBas aBTOMOOMIIb 10.02
24 uHauBHUyanbHas/ | 1 JIBYOKyIIMIACS MasbIi npaktuaeckas | 10.02
TpyIIoBas camoJer 17.02
25 uHAuBUAYyanbHas/ | 1 JIBYoKyImmiics: Masbli npaktudeckas | 17.02
IpyIIOBas BEPTOJIET
26 UHIUBHyanbHas/ | 1 JBmxymasics Texauka | npakrudeckas | 03.03
TpynmnoBas 03.03
27 uHAuBUAYyanbHas/ | 1 KoMm6uHnpoBaHHas npaktudeckas | 17.03
rpynmnoBas Mozeinb «BerpsiHas
MeapHuDIA»
28 uHauBHyanbHas/ | 1 «Bomgok» ¢ mpocThiM | IpakTudeckas | 17.03
TpyIIOBast ABTOMATHYECKUM 24.03
ITYCKOBBIM
YCTPOMCTBOM
Paznen 7. Hnousuoyanvnasn npoekmuasn deamenvnocms (7 4.)
29 uHAuBUAyabHas/ | 1 Co3spnanue npakTuaeckas | 24.03
IpyIIIOBast COOCTBEHHBIX MOJIeCH 07.04
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B IIapax 07.04
30 uHAuBUAyanbHas/ | 1 Coznanue npaktudyeckas | 14.04
rpyIIoBas COOCTBEHHBIX MOjIEIIeH 14.04
B Ipymmax
31 uHauBHyabHas/ | 1 CopeBHOBaHKE Ha npaktuueckas | 21.04
rpyImoBas CKOpOCTH TIO
CTPOUTENIbCTBY
PO ICHHBIX MOJEIECH
32 uHauBUAyaneHas/ | 1 [ToBTOpenue Oecena 21.04
rpyIIoBas M3y4E€HHOTO MaTepuaia 28.04
28.04
33 uHauBHyabHas/ | 1 TBopueckas npaktuueckas | 05.05
rpymImoBas JeSITeTbHOCTD (3aIInuTa 05.05
pabor) 12.05
34 uHauBUAyaneHas/ | 1 Pabora ¢ nporpammoii | mpaktuueckas | 12.05
rpynmnoBas MATRIX MINI 19.05
35 uHAuBUAyanpHas/ | 1 ITonBenenue uroros 3a | Oecena 19.05
rpymIoBas rof 26.05
36 uHAuBUAyanpHas/ | 1 ITonBenenue uroros 3a | Oecena 19.05
rpymImoBas rof 26.05
Jlureparypa

e Komnocos /I.I'. I1epBblif miar B poOOTOTEXHUKY: IPAaKTUKYM Ui 5-6 kiaccoB. — M.:BUHOM.
JIaGoparopus 3Hanui, 2012. — 286c¢.: uin. 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 /I.I'. [IepBerit miar B poO0TOTEXHUKY: 1151 5-6 KiaccoB. — M.:BMMTHOM.

e A.C. Ypoku Jlero-KkoHCTpyHUpOBaHHS B IIKOJIE: MeToauYecKoe nocooue. — M.: BUHOM.
Jlaboparopus 3uanwmid, 2011. — 120c.: un. 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. ITepoPob6ot Lego WeDo. Knura ans yaurernsi.
e ABroMaTu3upoBaHHbIe ycTpoicTBa. [lepBoPo6ot. Kuura mist yuurens. LEGO Group,
nepesoa MHT, - 134 c., un.

Humepnem-pecypceot:
1. lHCTHTYT HOBBIX TEXHOJIOTHIA. — WWW.int-edu.ru
2. Caiit, MOCBSIIEHHbI POOOTOTEXHHUKE. http://insiderobot.blogspot.ru/
3. Moii pobor. http://myrobot.ru/stepbystep/
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