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IHosicHUTEALHAA 3aIIHCKA

[Tporpamma BHEypouHOU aesTenbHOCTH «PoOoTOoTexHMKa» it 5 — 6 KIIACCOB COOTBETCTBYET
tpeboBanusiMm DI'OC, npennHasHaueHa st oOydaroIIUXCsl YPOBHS OCHOBHOIO OOIEro 0Opa3oBaHUS
MYHUIUIIAIBHOTO Ka3&€HHOro o01ieo0pa3oBaTeabHOro yupexaeHus «Cpeansisi oOuieoOpazoBarenbHas
IKoJa M. AJIEKCEEBCK».

[Ipu cocraBiieHMH JaHHOW NPOrpaMMbl AaBTOPOM HMCHOJB30BaHbl CIEAYIOIIME HOPMATHUBHO-
MIPaBOBBIE IOKYMEHTHI:

- ®enepanbHblil 3aK0H 0T 29.12.2012 Ne273-D3 «O6 obpazoBanuu B Poccuiickoii @enepanumny;

- Iloctanosnenne I'maBHOTO TOCymapcTBeHHOTO Bpaya P® or 29.12.2010r. Nel89 «O6 yrBepkaeHuun
CanlluH 2.4.2.2821-10....» p. «CaHUTApHO-3MUIEMHUOJIOTHYECKAE TpeOOBaHUS K YCIOBUSM U
opranuzanuu o0y4eHus B 00111e00pa30BaTeNIbHBIX YUPEKICHUIX);

- [Ipukaz MOuH P® ot 06.10.2009r Ne373 «OO0 yTBepkIe€HUU U BBEACHUU B JelcTBUE (herepanbHOro
roCy/1IapCTBEHHOI'0 00pa30BaTeIbLHOrO CTaHAapTa HadyalbHOro olmiero oOpa3zoBaHus» (C U3BMEHEHUSIMU U
JOIIOJIHEHUSIMH);

- IIpukaz MOuH P® ot 17 nekabps 2010 roma Nel897 «OO0 yTBepKJICHHMH W BBEICHHH B JCHCTBHE
GbenepaabHOr0 TOCYJapCTBEHHOTO CTaHIAapTa OCHOBHOTO 00IIero o0pa3oBaHUs»(C H3MCHEHUSAMHU U
JOMOJHCHHUSIMHU);

- Nadopmammonnoe muceMo MOuH P® Ne03-296 ot 12 mas 2011r. «O06 opraHw3anuu BHEYPOUYHOM
JEeSITeNIbHOCTH TIPH BBeIEHUU (eAepalbHOr0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OOIEero
00pa3oBaHMN,

- [Ipukaz MOuH P® ot 31 nexadps 2015 roma Nel1576 «O BHecennn namenenuii B @I'OC HOOy;

- [Ipuxkaz MOuH P® ot 31 gexabps 2015 rona Nel577«0O Buecennn uzmenenuit B DI'OC OOOy;

- [Tucebmo MOuH P® ot 14 nexabps 2015 romga Ne09-3564 «O BHEypOUHOH AESITENHHOCTH U peaTU3aliu
JOTIOJTHUTEIBHBIX 00Pa30BaATEIBbHBIX MPOTPAMM);

- I'puropbe J.B., CrenanoB II.B. BHeypouHas nAesTeNbHOCTh IIKOJBHUKOB. MeToanueckuii
KoHCTpyKTOp — M., 2010.

- Ctparerus pa3BUTHs oTpaciu HH(GOPMALMOHHBIX TexHoNorui B Poccuiickoit denepanuu na 2014-2020
IT. ¥ Ha nepcrnekTuBy 10 2025 roaa;

- T'ocynapcrBennas mporpamma Poccuiickoii @enepanun «MubopManmorHoe obmectso» (2011-2020
TOJIBI);

- Kommnekcnas mporpamma «PasButne oOpa3zoBarenbHOi poOoTorexHukun u IT-oOpa3zoBanust B
Poccuiickoit @enepanumn», cpok peanuzanuu nporpammsl 2014- 2020 rr. nepssrii atan: 2014-2016 rr.

JlaHHas mporpaMMa COCTaBJieHa M aJalTUPOBaHa il BHEYPOUYHOH JEATENLHOCTH HAa OCHOBE
aBTOpcKOi mporpammbl 1o «PobGotorexHuke» ana  5-6 kiaccoB Oscsauukoir JLIO. Kype
nporpamMmupoBanus pobora EV 3 B cpeme Lego Mindstroms EV3 / JLIO. Oscsuuukas, JI.H.
Oscsaunkuii, A.J[. OBcsaauikuii. 2-e uzganue., nepepad. U mon. — M.: U3marensctBo «llepoy, 2016. —
300 c.).

AKTYaTbHOCTBh KPY>KKOBOW pabOTHI 3aKJIFOYAETCsl B TOM, YTO OHA HaIlpaBiieHa Ha (popMupoBaHHE
TBOPYECKON JIMYHOCTH, YMEIOLIEH KpeaTUBHO, HECTAaHAAPTHO MBICIUTh. TEXHOIOrHMYeckre Habopbl
koHcTpykTopa LEGO Education WeDo 1 LEGO MINDSTORMS EV3 opuentrupoBaHbl Ha HU3y4eHUE
OCHOBHBIX (DPM3NYECKUX TPHHLIUNOB M 0a30BBIX TEXHUYECKHX pEIIEHU, JeXalluXx B OCHOBE BCeX
COBPEMEHHBIX KOHCTPYKIIUI U YCTPOUCTB.

Hean kypca:
1. camopa3BuTHE U pa3BUTHE JUYHOCTU KaKAOro peOEHKa B MPOLIECCE OCBOCHUSI MUPA Yepe3
€ro COOCTBEHHYIO TBOPUECKYIO MPEIMETHYIO 1€ATEIbHOCTb;
2. BBCJCHHE INKOJHHUKOB B CIOXHYIO Cpely KOHCTPYHPOBAHHS C HCIIOJIb30BAaHHEM
UH(POPMALIMOHHBIX TEXHOJIOTUH;
3. opraHu3anya 3aHATOCTH HIKOJIbHUKOB BO BHCYPOUYHOC BpEMHI.
3agauu Kypca:



— 3HakoMcTBO co cpenoil mporpammupoBanuss LEGO MINDSTORMS EV3, 6a3oBbiM u
pecypcHabiMu Habopamu koHCTpykTopa LEGO WeDo u LEGO EV3;

— BbBUTE M TOJEpKATH TBOPUECKUX JETEH, MOTHBHPOBAHHBIX Ha MPOQECCHOHATBHYIO
NEeSITeIbHOCTh M TOJyYeHHE BBICOKOKAYECTBEHHOTO  BBICIIETO OOpa3oBaHHs B
COBPEMEHHBIX U MEPCIEKTUBHBIX 00IaCTAX 3HAHUI MHKEHEPHOTO MPpOoduIs;

— CdopmupoBaTh YMEHHE CAMOCTOSTENBHO pelIaTh TEXHUYECKHE 3a/Ja4d B Mpolecce
KOHCTPYHPOBAHUS MOJieJiei (BBIOOp MaTepuaia, MIIaHUuPOBAHUE MPEICTOSIINX ACHCTBUM,
CaMOKOHTPOJIb, YMEHHE IPUMEHSTHh IIOJyYEHHblE 3HAHUSA, IPUEMbl M ONbIT B
KOHCTPYUPOBAHHUHU APYTUX OOBEKTOB U T.11.);

— CruMynupoBaTh HaxOJUUBOCTb, H300pETATENBHOCTh U  IIOMCKOBYIO TBOPYECKYIO
NeSITEIbHOCTh YUYAIUXCs, U OPUEHTUPOBAHME Ha PELICHHE MHTEPECHBIX U MPAKTHUECKU
BaXHBIX KOMIUIEKCHBIX 3aJ1ay;

— Ilo3HakoMUTh  ydamMxXcsi € OCHOBAaMH  POOOTOTEXHUKH M  CYLIECTBYIOIUMU
COpPEBHOBAHHUSIMU POOOTOB;

— DCTETUYECKOE, HPABCTBEHHOE U TPYI0BOE BOCIIUTAHHUE;

— Pa3Buth TBOpUECKHE CIOCOOHOCTH;

— CdopmupoBaTh yMEHHE PaOOThI C HAYYHO-TEXHUYECKOH JTUTepaTypoii;

— Pa3Buth HaBBIKM NOMCKa MHPOPMALMU U PACKPBITH BO3MOKHOCTH ceTh VHTepHeT ams
paboThI HaJl IPOEKTOM.

— 3HaKOMCTBO co cpeoit mporpammupoBanus LEGO Mindstorms EV3.

— YcBoeHHE OCHOB MPOrpaMMHUpPOBAHUS, IOJIYYUTh YMEHHUS COCTABJIEHHUS MPOCTBIX U
CJIOXHBIX aJIFTOPUTMOB;

— VYMeHMe UCHOIb30BaTh CHCTEMBl PErMCTPALUM CUTHAJIOB JIATYMKOB, ITOHMMAaHUE
HOPUHIUIIOB OOpaTHOM CBSI3H;

— IIpoexTupoBanue poOOTOB U IPOrPAMMUPOBAHUE UX JIEHCTBUN;

— UYepes coziaHre cOOCTBEHHBIX MPOEKTOB MPOCIEKHUBAThH I0JIb3Y MPUMEHEHUs POOOTOB B
peaabHON KU3HU;

— Pacmmpenune oGmactu 3HaHUH 0 Mpodeccusix;

— ®opmupoBaHre ymMeHUs padOTaTh B IPYIIIIE;

— Pa3BuBare yMeHMS H3/IaraTb MbICIM B YETKOM JIOTMYECKOM IOCIEAOBATEIIBHOCTH,
OTCTanMBaTh CBOIO TOYKY 3PEHHUS, aHAIM3UPOBATh CUTYALUIO U CAaMOCTOSITENIbHO HAXOJUTh
OTBETHI Ha BOIIPOCHI ITYTEM JIOTUYECKUX PACCYKICHUH.

JlanHast mporpaMMa mpeJrnosiaraeT peleHue MHKEHEPHBIX W KOHCTPYKTOPCKHUX 3a/lad, a TaKxKe
o0y4yeHHe OOBEKTHO-OPUEHTHPOBAHHOMY IPOrPaMMHMPOBAHUIO M MOJEIUPOBAHUIO C HCIOJIb30BaHUE
koHcTpykTopoB LEGO Education WeDo, LEGO MINDSTORMS EV3. HUcnonb30BaHne KOHCTPYKTOPOB
cepun LEGO WeDo u LEGO EV3 no3BosisI1oT pemars He TOJbKO THUIIOBBIE 337a4, HO U HECTaHIapTHbHIE
CUTYallMH, UCCIIEIOBAaTh JATYMKU U TIOBe/IeHnEe poOOTOB, BECTH cOOCTBEHHbIE HabmoneHus. Kpome Toro,
pabora B KOMaHJAE CIOCOOCTBYET (DOPMUPOBAHHIO YMEHHs B3aUMOJEHCTBOBATh C COYYEHHUKAMH,
(GbopMynupoBaTh, aHAJIU3UPOBATh, KPUTUUYECKU OIEHUBAaTh, OTCTauBaTh CBOM uaeH. Ilpu nampHeimem
ocsoenun LEGO WeDo u LEGO EV3 cTaHOBUTCS BO3MOXHBIM BBIIIOJIHEHUE CEPHE3HBIX MPOEKTOB,
pa3BUTHE CaMOCTOSITEIbHOTO TEXHUYECKOTO TBOPUYECTBA, YUaCTUE B COPEBHOBAHUSX MO POOOTOTEXHUKE.

HoBu3na nporpammsl

PabGora c¢ oOpasoBarensubiMu  KoHCTpykTopamMu LEGO WeDo nu LEGO EV3  mno3Bomnsier
IIKOJIbHHKaM B (hopMe MO3HaBaTeIbHOW UTPHl y3HATh MHOTHE Ba)KHBIE UJI€U M Pa3BUTh HEOOXO/IMMBIE B
JanbHeHIel ®KU3HU HaBbIKU. [Ipu MOCTpOEHUN MOJIENN 3aTParuBaeTCcsl MHOXKECTBO MPOOJIEM U3 pa3HBIX
oOyacteil 3HaHUS — OT TEOPUHU MEXAHHUKH /10 TICUXOJIOTUH, — YTO SIBJISI€TCS BIIOJHE €CTECTBEHHBIM.

AKTYaJIbHOCTH IPOIPaMMbI

AKTYalnbHOCTh JAHHOW MPOrPaMMbl COCTOUT B TOM, YTO POOOTOTEXHHKA B IIKOJIE MPEJICTaBISIET
yJalmuMmcsi TeXHOJIoTuu 21 Beka, CHOCOOCTBYeT pPa3BUTHIO MX KOMMYHMKATHBHBIX CIIOCOOHOCTEH,
pa3BUBAae€T HABBIKM B3aWMOJEWCTBUSA, CaMOCTOSATEIbHOCTH MpPHU NPHUHITUM PEHICHUH, PacKpbIBaeT HX
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TBOpYeCKHi nmoreHnuain. [ToapocTku mydie MOHMMAOT, KOT/Ia OHU YTO-THO0 CaMOCTOATENBHO CO3Al0T
win n3oopetatoT. [lpu npoBeneHun 3aHATUN O POOOTOTEXHUKE 3TOT (AKT HE MPOCTO YYUTHIBAETCS, a
pEeaJIbHO UCIIONB3YETCS HA KaX10M 3aHATUU.

Peanu3arus 3Tol mporpaMMBbl B paMKax CPEIHEH MIKOJIBI TOMOTAeT Pa3BUTHIO KOMMYHHKATHBHBIX
HABBIKOB y4YalllUXCS 3a CYET AaKTHUBHOI'O B3aWMOJCHCTBUs JCTEH B XOJ€ TPYIIOBOH IPOCKTHOM
JeSTeIbHOCTH, Pa3BUBAET TEXHUYECKOe MbIUIeHue npu padore ¢ 3D pemakropom LEGO u HabGopom
Lego Education WeDo, LEGO MINDSTORMS EV3, Ttak ke oOy4aeT HadaJbHbIM HaBBIKAM
MIPOrPaMMHUPOBAHHUS.

Ilenarornyeckasi 1eaec000pPa3HOCTh IPOrpaMMbl OOBACHSAETCA (POPMHPOBAHHUEM BBICOKOTO
UHTEJJIEKTa uepe3 MacrepcTBo. Llenblii ps cneuuanbHBIX 3aJaHuil Ha HAOJIOJIEHUE, CPABHEHME,
JOMBICIIMBaHUE, (paHTA3UPOBAHKE CIYXKAT IJIs AOCTHXKEHMs 3Toro. [IporpamMma HanpasiieHa Ha TO, 4YTOOBI
4yepe3 TPy MPUOOIIUTH JIETel K TBOPUECTBY.

BaxHO OTMETHUTBH, YTO KOMIIBIOTEP HCIOJB3YETCS KAaK CPEACTBO YIPABIECHUS MOJEIBIO; €ro
MCTOJIb30BAHUE HAIMPABICHO HA COCTABICHHE YINPABISIOMUX aJITOPUTMOB JJISi COOPAHHBIX MOJIEIEH.
VYdamuecs nNOIy4arOT MpejacTaBieHUE 00 OCOOEHHOCTSX COCTaBJIECHUS MPOrpaMM yIpaBJIeHUs,
aBTOMATU3allM1 MEXaHU3MOB, MOJIETTUPOBAHUU PaOOThI CUCTEM.

IIpuHIMN HOCTPOEHUSsI IPOIPAMMbI

Ha 3ansaTtusx coznana cTpykTypa JesTeIbHOCTH, CO3/1a0Iasi YCIIOBUS JUIsl TBOPYECKOTO Pa3BUTHS
IIKOJbHUKOB HAa DPA3JIMYHBIX BO3PACTHBIX 3Talax M IpeAycMaTpuBaromas ux IuddepeHIranuo o
CTENEHU O/1apEHHOCTH.

OcHOBHBIE TUJJTAKTUYECKUE TIPUHIUIIBI TPOTrPAMMBI:

— JOCTYIHOCTb ¥ HATJISIIHOCTD;
— [I0CJIEI0BATENbHOCTh M CUCTEMAaTUUYHOCTh OOYyUYEHUS U BOCIIUTAHUS;
— y4eT BO3pacTHBIX ¥ MHAUBUIYAIbHBIX 0COOEHHOCTEH AeTel.

OO0yuasice o nmporpamme, J€TH OPOXOAAT MyTh OT MPOCTOrO K CIOKHOMY, C Y4ETOM BO3BpaTa K
IIPOHJIEHHOMY MaTepHuaily Ha HOBOM, 00Jiee CJI0KHOM TBOPUECKOM YPOBHE.

OT1imuMTeIbHbIEe 0COOCHHOCTH JaHHOH MpOorpaMMbl OT YK€ CYLIECTBYIOIIMX B 3TOH 001acTu
3aKJIFOYAETCs B TOM, 4YTO [IPOrpaMMa OpUEHTHPOBAHA HA MPUMEHEHUE MIMPOKOro KOMIUIEKCa Pa3IndHOIo
JOMOJTHUTEIBHOTO MaTepualla O MPOCTEHIINX (PU3MUECKUX 3aKOHAX, JIEXKALIMX B OCHOBE COBPEMEHHOM
(bu3nyecKoil KapTUHBI MUpa, HanboJiee BaXKHBIX OTKPBITUAX B 00JIACTH (PU3UKHU.

[TporpamMoil TpeayCMOTpPEHO, UTOOBI KaKIO€ 3aHATHE ObUIO HANpaBIEHO Ha OBJaJEHHUE
OCHOBaMHM MEXaHHUKH, Ha TPHOOIIEHWE JEeTe K aKTUBHOM IMO3HABaTEJIbHOM M TBOpUYECKOM pabdore.
ITporiecc 0OydeHuUst CTPOUTCS HA €IMHCTBE aKTHBHBIX M YBJIEKATEIbHBIX METOJOB M NMPUEMOB yueOHOM
paboThl, MpU KOTOPOH B NpPOLECCE YCBOEHUS 3HAHWM, 3aKOHOB IMpaBWJI Y IIKOJIbHUKOB Pa3BUBAIOTCS
TBOPUYECKHE Hayaja.

OO06pa3oBaTeIbHBIN MPOIECC UMEET PsI/I MPEUMYIIIECTB:

— 3aHATHUSA B CBOOOJHOE BpeMs;

— oOyueHHe OpraHuM30BaHO Ha JOOPOBOJIBHBIX HayajlaX BCEX CTOPOH (J€TH, POAMTENH,
MeJIarory);

— JIeTM MPEeJIOCTaBIISAETCS BO3MOXKHOCTh YJIOBJIETBOPEHHUS CBOMX MHTEPECOB U COYETAHMS
Pa3IUYHBIX HaIllpaBJICHUN U GOPM 3aHATUS;

Pe:xum 3ansiTuii: PaGouast nmporpaMMa BHEYpOUHOW JEATENILHOCTH pacCUMTaHa Ha CIEAYIOIIHe
CPOKHU M3YYEHHUs MaTepuana:

5 xnacc — 34 gaca B roj, 1 yac B Henenio;

6 xnacc — 34 gaca B roj, 1 gac B Hezenmio;

Hroro nporpamma paccuntana Ha 68 qacoB (B 5 u 6 kiacce).

Kypc «PoboToTexHHKa» OTHOCHTCS K OOILIEMHTEIIEKTyaJbHOMY HAlpaBIE€HUIO pPa3BUTHS
JIMYHOCTH, II€ JETH KOMIIJIEKCHO UCIIONIb3YIOT CBOU 3HAHUS.

[TpakTrueckast paboTa ¢ KOHCTPYKTOPOM MO3BOJISIET 00yYaIOLTUMCS:

— COBMECTHO 00Yy4aThCsl B paMKaX OJIHOW TPYIIIBI;
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pacripenenats 00s3aHHOCTH B CBOCH TpYIIIIE;

IPOSIBJISITH OBBIIIEHHOE BHUMAHUE KYJIbTYpE U 3TUKE OOILEHUS;
IIPOSABIIATH TBOPYECKUH MOAXO K PELICHHIO ITIOCTABJICHHOM 3a1a4H;
CO3/1aBaTh MOJIENIH PeaIbHbIX 00BEKTOB U MPOLIECCOB;

pelaTh 3aJa4y MPaKTUIECKOIO CONEP/KaHNUS;

MOJIETIMPOBATh U MCCIEN0BATh IPOLECCHI;

NEPEXOAUTh OT O0YUYCHHUS K YUCHHIO.

Hna}mpyeMble pe3yJbTaThbl 0CBOCHUSA IMIPOIrpaMMbI 110 pOﬁOTOTeXHI/IKe:
JImgyHOCTHBIE PE3YIbTATHI:

1.

2.

3.

@opmupoBaHue crnocoOHOCTEN O0y4aromMXCsl K CaMOpPa3BUTHUIO, CaMOOOpPa30BaHHUIO U
CaMOKOHTPOJII0 HA OCHOBE MOTHUBALIMU K POOOTOTEXHUUYECKON U YUeOHOH 1A TebHOCTH;
DOopMHUpPOBAaHHUE COBPEMEHHOIO MHMPOBO33PDEHHUS COOTBETCTBYIOILIETO COBPEMEHHOMY
pa3sBUTHIO OOLIECTBA M HAYKH;

®opmupoBanne  KOMMyHukatuBHOM u  HMKT-koMIereHTHOCTM 1 yCIIEIIHOM
COLMAJIN3ALMYU U caMOpeaTn3allu B O0ILECTBe.

MeTaHpeI{MeTHHe PE3YyIbTaThI:

1.

YMEHHUE CaMOCTOSTEIIHO OMPEEIISATh e CBOETO 00y4eHUs], CTABUTh B (POPMYINPOBATH
JUis ce0s1 HOBBIE 3a/1auM B yu€0e U 103HaBaTeIbHOM JIESTEIbHOCTH, Pa3BUBATh MOTHBBI U
MHTEPECHI CBOEH ITO3HABATEIILHOU JIEATEIbHOCTH;

YMEHHME CaMOCTOSITENIBHO IUIAHUPOBATh IIYyTH JOCTHKEHHUS LEJIei, B TOM YHCIE
QIbTEPHATUBHBIE, OCO3HAHHO BHIOMpaTh Hambosiee >(PQPEKTUBHBIC CIIOCOOBI PELICHHS
y4eOHBIX U M03HaBaTEIbHbIX 3aj1ay;

YMEHUE COOTHOCUTBH CBOU JEUCTBHUS C IUIAHMPYEMBIMHM DPE3YJIbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JEATEIBHOCTH B IIPOLIECCE JOCTHIKEHUS pe3ysbTara, OIpEeNeATh
CHocoObl NEHCTBUI B paMKax IMPEAJIOKEHHBIX YCJIOBUN U TpeOOBaHMM, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTyallMeH;

YMEHHE OLICHMBATh IPaBWIBHOCTh BBINOJHEHUsS Y4eOHOW 3amayd, COOCTBEHHBIE
BO3MOXKHOCTH €€ PEeLICHHUS;

BJIaJICHNE OCHOBAMM CaMOKOHTPOJIS, CAMOOLEHKH, IPUHATHUS PEILIEHUIN U OCYILECTBICHHUS
OCO3HAHHOTO BBIOOpA B y4eOHOM M MO3HABATEILHOM €SI TEIbHOCTH;

YMEHHUE OIpeNeNaTh IOHITHS, CO3/1aBaThb OO0OOIEHMs, YCTaHABIMBATh IMPHUYUHHO-
CIEICTBEHHBIE  CBSI3H, CTPOUTH  JIOTHYECKOE  PACCYKIAEHUE,  YMO3aKJIIOUYEHUE
(MHIYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTUN) U AeJaTh BBIBOIbI;

YMEHHE CO3/aBaTh, IPUMEHSTh U MPeoOpa30BbIBaTh 3HAKU U CUMBOJIbI, MOJIEIH U CXEMBI
JUIS peleHns: y4eOHbIX U TO3HABATENbHBIX 3a/1a4;

IIpenmeTHBIE PE3YNBTATHI:

1.

2.

~ow

OBJIQICHUE NPOCTEHIIMMHU cHnoco0aMu TPEACTABICHHUS M aHaIMW3a CTATHCTUYECKHUX
JTAaHHBIX;

pa3BUTHE YMEHUN NPHUMEHATH W3YYEHHBIE MOHATHUSA, PE3YJbTaThl, METOIbI JUIsl PEIICHUS
3a/1a4 MPaKTUYECKOr0 XapaKTepa U 3a/1a4 U3 CMEKHbIX JUCLUILUINH;

dopmupoBaHne HHYOPMAITMOHHON U aJITOPUTMHUYECKON KYIbTYPBI;

dbopMupoBaHUE TpEACTaBICHUS 00 OCHOBHBIX H3Y4a€MbIX MOHATUAX: HHGOpMaLus,
AJIITOPUTM, MOJIENIb — U X CBOWCTBAX;

pa3BUTHE ANTOPUTMUYECKOTO MBINUICHHUS, HEOOXOAMMOro JUisi MpodhecCHOHATBHOM
JIesITeIbHOCTH B COBPEMEHHOM OOIIIeCTBE.

(I)opMa MMOJABCACHUSA UTOI0OB OCBOCHUA IIPOrpaMMbI
BHEYPOYHOH AeATe1bHOCTH «Po00oTOTEXHNKA)»



Cucrema oneHuBaHus — 6e30TMeTO4HasA. Vcmonb3yeTcs TONBKO CIIOBECHAsl OLIEHKA JOCTHKEHUM
y4aIIUXCA.

dopMa MOABENECHUS HTOIOB pEaIU3alMM IIPOrpPaMMbl — HIPBI, COPEBHOBAHUs, KOHKYPCHI,
BBICTaBKH.

KonTtpons mpeanosiaraer BeISBICHHE YPOBHS OCBOCHHUSI Y4eOHOTO MaTepuaia Mpu U3yYeHUH, KaK
OTJIENBHBIX Pa3/IeNIOB, TAK U BCEH IPOIPAMMBI B LIEJIOM.

Conep:kaHnue NporpaMMbl BHEYPOUHOI 1eITeIbLHOCTH
1-b1ii rox 00yuenus (5 kiaacc) — 34 yaca

3agaya JaHHOTO Kypca - MO3HAKOMHUTH 00ydaroIuxcs ¢ KoHcTpykropoM Lego Mindstorms EV3.
Hayuutb coOupars 6a30Bble KOHCTPYKIIMH POOOTOB, MPOrPAMMHPOBATH UX IOJI ONPE/ICICHHbBIC 3a/1a4H,
pa3o0path 06a30BbIC pelIeHUsT HanOoJIee PacpOCTPAHEHHBIX 33/1a4-COPEBHOBAHU.

Kypc paccuutan Ha Jenaromux MepBbie MIard B MUP pOOOTOTEXHUKHU C TIOMOIIbI0 KOHCTPYKTOPA
Lego Mindstorms EV3. Bce npumepsl poGOTOB B 3TOM KypCe CAEIaHbI ¢ MOMOIIBI0 KOHCTpyKTOpa Lego
Mindstorms EV3, nporpamMmupoBaHue poOOTOB OOBSCHSACTCS Ha HpuUMepe cpeibl pa3paboTku Lego
Mindstorms EV3.

Pazoen 1 - Bseoenue
BBonnbiii ypok. Texnuka 06€30MmacHOCTH MpU padOTe ¢ KOMIIBIOTEPOM B KaOMHETE POOOTOTEXHKH.
[TpaBumna paboTsl npu padoTe ¢ KOHCTPYKTOpoM. [IpaBuio paGoThl ¢ KOHCTPYKTOPOM U DIIEKTPUUYECKHUMHU
npubopamu Habopa LEGO WeDo u Lego Mindstorms EV3. Po6ototexnuka B Kocmuueckoit oTpociu,
pobotoTrexnuka Ha cayk6e MUC. JlemoHcTpanus TNepeAOBBIX TEXHOJOTHYECKHX pa3paboTok
ucnons3zyemelx B Poccniickoit denepanun.
@Dopmul 3anamuil; nekuys, 6ecena, HHAWBUIyalbHas paboTa, Ipe3eHTalUs, BUICOPOIIHK.
Pa3zoen 2 - 3nakomMcTBO ¢ KOHCTPYKTOpOM Lego
3nakomcTBO ¢ Habopamu Lego Education WeDo (Aptukyn: 45530) u ¢ 6a3oBeiM Habopom Lego
Mindstorms Education EV3 (Aptukyn: 45544).
[ToHATHS OCHOBHBIX COCTABJISIOIIMMHU YacTeil Cpeapl KOHCTPYKTOpPA, IBET, (GOPMBI U pa3Mepbl
JETaJIEH.
@opmbl 3anamuil; NeK1ys, Oecena, Mpe3eHTalUs.

Paszoen 3 - 3HakoMCTBO ¢ IPOrpaMMHBIM oOecriedyeHueM U 000py10BaHHEM

N3yueHune yueHMKaMM BU3yallbHOW cpeabl mporpammupoBanus Lego Mindstorms EV3 Home
Edition, e€ untepdetica u 6J0KOB.

N3zyuenune mukpokommneiorepa (Monyns EV3) nabopa LEGO EV3, ero unrepdeiica BCTpoeHHOTO
B MEHIO U BO3MOKHOCTEH MPOrpaMMHUPOBAHUS OJIOKOB.

Mopayas EV3 ciy)kut neHTpoM ynpaBlieHHs U SJHEPIeTUYECKOM cTaHIuel podoTa.
HccnenoBanue MmotopoB 1 AatunkoB Habopa LEGO EV3:
Boab11oii MOTOP - O3BOJISET 3aIIPOrpaMMHUPOBATH TOYHBIE U MOIIHbIE ecTBUS poOoTa.

CpenHuii MOTOp — MO3BOJISIET COXPAaHATh TOYHOCTh JBM)KEHUH pPOOOTA, KOMIAKTHBIA pa3smep
MeXaHU3Ma OTJINYaeTcsi ObICTPOM peakiuei IBIKEHUH.

Y.anmeyKOBoﬁ AAaTYUK - UCHOJIB3YET OTPAXXCHHBIC 3BYKOBBIC BOJHBI JIsI H3MEPCHUA
pPacCTOAHUA MEXKAY AaTYUKOM U JIFOOBIMH 00BEKTaMH Ha CBOEM IIyTH.

IlaT'-ll/lK BE€Ta — IIOMOracT paClio3HaTb CEMb Pa3IMYHBIX IBETOB U OIIPEACIIUTE APKOCTH IIBETA.
IlaT'-ll/lK KaCaHUA — PACIIO3HACT TPHU YCJIOBHA: IPUKOCHOBEHHUE, MICITYOK, OTITYCKaHHUE.

AKKymyJasTOpHasi 6aTapesi — SKOHOMHYHBIHM, SKOJIOTUYECKU O€3BpeHbIe U yIOOHBII HCTOYHUK
SHEpruu Ajs podora.



@Dopmul  3anamuii:  nexkuus, Oecema, WHAMBUAyalbHAs paboTa, pelIeHHe MPOOJIEMBI,
npakTHyeckas padoTa.

Pazoen 4 - KoncrpyupoBanue 3agaHnHbIX Mojesieii WeDo.
Mooenu WeDo

Hayunsiii Be3gexon Maiino, oH ke npeactaisieT 6a3oBbiii Habop LEGO Education WeDo 2.0,
SIBIISISICH €T0 <JTUIIOMY». Y po0O0Ta BaKHASE MUCCHUS: €My HEOOXOIMMO HAWTH NMPHU3HAKHU KU3HU HA IUIAHETEe
1 TOCTaBUTH 00pasibl B TaOOpaTOPHIO I u3ydeHus. B Xoe paboThl Hal MPOSKTOM JAETH M3ydaT padoTy
JATYNKOB JIBM)KCHUS U HAKJIOHA, IPUHIIUIIBI B3aUMOICHCTBHS ¢ ApyruM podorom. CoBmecTHas padora —
Maiinno n1BOVHSIIKH.

Taxxke mpesiaraeTcs coOpaTh Takue MOJENH, KaKk TOHOYHAs MAlllMHA, TArad, IIBETOK, JISATYIIKA,
MYCOpPOBO3 U BEpTOJIET, poOOTOB 1o Ha3BaHueM [11m03» n «3emierpsiceHue.

W3ygaercs - ABWKEHHE, TATA, TOJNKAHUE, XO/Ib0a, TOMYOK, CKOPOCTh W e31a (M3ydarorcsi (haKkTopBhl,
KOTOpBIE MOTYT YBEJIHMYUTH CKOPOCTh aBTOMOOWJIS, YTOOBI IOMOYL B INMPOTHO3MPOBAHMM JTATBHEUIIIETO
nBrKeHus). Takke H3ydaroTcsl MPOYHBIE KOHCTPYKIIUMHU, phluar (MCCIIEIOBAHUE XAPAKTEPUCTUK 3/IaHUS,
KOTOpBIC TMOBBIMIAIOT €r0 YCTOMYMBOCTh K  3EMJICTPSCEHUIO, HCIOJIB3YS CHUMYJATOP 3EMIICTPSICEHUH,
CKOHCTpyHpoBaHHbIM K3 KyOukoB LEGO). Ilepememienne marepuaioB, MOIbEM, Bpall€HUE, MOBOPOT,
PYJICBOI MEXaHU3M (BHJIOYHBIH MOBEMHUK U CHETOOYHCTUTEID).

Pazoen 5 - KoncrpyupoBanue 3aganabix moaeseii EV3

VYyamuecss MOCTPOAT W 3aMporpaMMUPYIOT Mozenb «IIpocmoii podomy, KoTOpas MOMOXKET Ha

MpaKTUKe U3yduTh padoTy moayas EV3. [lpousBonutcs nmonkitoueHre OONBIIUX MOTOPOB K MOJIYIIO
yepe3 creluanbHbie YepHbIe Kabels Habopa.

PaGora ¢ wmogensio «Pobom ¢ Oamyukom paccmosanHuA» MO3BOJUT  y3HATh  y4alluMCS
paboTy yAbTPa3BYKOBOI0 JaTYMKA, €r0 MaKCHMallbHble M MHMHHMMAJbHBIE 3HaueHus. Pazmuunbie
CIIOCOOBI IPOTPAMMHUPOBAHUS JATUYNKA MTO3BOJIUT UCCIICAOBATh PabOTy ABUTATEIICH U JBUKCHHE POOOTA.

N3yuenue gatumka uBeTa, MPOBOAUTCS BO BpeMsl KOHCTPYHUPOBAHHUS M IMPOTPAMMHPOBAHMS
Mozenu «Pobom ¢ oamuukom yeemay, ydanmecs MPOBOJAT HCCIEAOBaHUE PAOOTHI JAaTYMKAa U €ro
ocobeHHOCTH. [Ipy pa3HBIX BUIAX MPOrpaMMUPOBAHHS POOOTA, HAOIIOAAETCS M3MEHEHUE B JABM)KCHUU
JIBUTATENEH.

Taxxe ydaiuecs: coOepyT Takue MOJENIU KaK: [BETOCOPTHPOBIIMK, THPOOOH, IIEHOK, pOOOT pyKa.
Dopmul 3auamuir; nexiys, 6ecena, MHANBUyaIbHAsS paboTa, pEIIeHHE MPOOJIEMBI.

Pa3zoen 6 - UnpuBuayanbHasi NPOEKTHAs 1eSITeIbHOCTH

Coznanue cOOCTBEHHBIX MOJIENEH B rpymmnax (HampuMmep - 4Yachl CO CTpelkamu, TMMHacT EV3,
po6or-xynoxxuuk EV3 Print3rbot, ronounas mammna ¢popmyna 1 EV3, moiimuk nona, podoT ¢ KIeLHe,
ceyieHoX 0, puBoiHas mwiatgpopma EV 3 Ha ryceHMuHOM X01y).

CopeBHOBaHNE Ha CKOPOCTH 10 CTPOUTEIBCTBY IIPOMACHHBIX MOJAEIEH.

Pa6ora ¢ nporpammoii LEGO Digital Designer (BupTyanbHblii KOHCTpYKTOp Jlero).

LEGO Digital Designer 4 - mporpamma ajis cO3JaHHsi pa3invHbiX 3D-00BEKTOB Ha OCHOBE
BUPTYyalbHBIX JeTaneid KoHcTpykTopa LEGO oT camMux pa3pabOTUMKOB 3TOr0 MOMYJISPHOIO
KOHCTpYKTOpa. 3ToM Jlero, Kak M B HAaCTOSILIEM KOHCTPYKTOPE, MOYKHO HCIOJIb30BaTh OTPOMHOE
pazHooOpa3ue CymecTBYMUX Ha JaHHbIH MOMeHT LEGO-snemeHToB.

IIporpamma LEGO Digital Designer Bxitouaer npumepHo 760 THIOB 31eMeHTOB. BriOpanHHOMN
JeTaIM MOXHO TIPUCBOUTH JI0OOW 1BeT. Kak m B 0O0bHBIX 3D-pemaktopax, pabouyro 00s1acTh
IporpaMMbl MOXXHO TNPHUONMIDKAaTh M yHAlATh, pPa3BOpayMBaTh O] JIIOOBIM YIJIOM, CBOOOJHO
nepemMeniaThcsi o Hel. 3aaHuil GOH MOXKHO JT00aBUTH WM TIOMEHSTH B PEXKHUME MPOCMOTPA TOTOBOM
BuptyansHoi Monenu LEGO. Untepdeiic mporpamMmmbl oueHb IPOCT U yA00€H, MOITOMY Jake CaMoOMy
MaJIeHbKOMY peOeHKY OyIeT HECI0KHO pazo0paThcs ¢ BupryansubiM kKoHCTpyKTOpOM Jlero. [Iporpamma
MOJIEPKUBAET ABa PeXUMa KOHCTPYUPOBAHMS: Bl MOXKETE HayaTh BCE ''C HYJIA" ¥ BOIUIOTUTH CBOU JaKe
HEMBICTUMbIE (aHTa3uM B CO3JAHHBIX MOJENSAX WIM JOIMOJHUTH IOYTH TOTOBBIE MOJENH, YTO
PEKOMEHIYETCSI HAUMHAIOIIMM I10JIb30BATEIISIM.



[ToBTOpEeHHe n3yueHHoOro marepuana. [logseneHue uToros 3a rou.

2-0ii roa o0y4eHus (6 kiaacc) — 34 yaca

Paszoen 1 — BBenenue

BBoanbiii ypok. IIpaBuna moBesenume M TexHHKa Oe3omacHOCTH B kaOuHeTe W mpu pabore ¢
KOHCTpyKTOpOoM. [loBTOpeHHMe Kypca 5 kiacca. 3HaKOMCTBO ¢ pecypcHbIM Habopom Lego Mindstorms
Education EV3 (Aptukyin: 45560). IIpaBuio paboThl ¢ KOHCTPYKTOPOM U DJICKTPHUUSCKHMHU MPHOOpaMuU
Habopa LEGO EV3. PobGoTorexHuka B KOCMHYECKOH OTpaciu, poOOTOTexHHKa Ha ciyxoe MUC.
JleMOHCTpalus IepeIOBBIX TEXHOIOTHYECKUX pa3paboToK Mcnoiib3yeMbix B Poccuiickoii ®eneparum.

@Dopmul 3anamuii: nekuys, 6ecena, MHAWBUIyadbHas paboTa, Ipe3eHTalus, BUICOPOIIHK.

Pazoen 2 - Moaesab EV3 Ha ocHOBe KOHCTPYKTOpa apTuKYJa 45544+45560

W3yueHne yueHHMKaMH BU3yallbHOW cpeabl nporpammupoBanus Lego Mindstorms EV3 Home
Edition, e€ unTepdetica u 6J10KOB.

N3zyuenne mukpokommbiorepa (Monyns EV3) nabopa LEGO EV3, ero unrepdeiica BCTpoeHHOTO
B MEHIO U BO3MOKHOCTEH MPOrpaMMHUPOBAHUS OJIOKOB.

Moayap EV3 cnyXUT HeHTpOM yIpaBlIeHUS U YHEPTETHUECKON CTaHIIueH poOoTa.

HccnenoBanne MotopoB u natunkoB Hadbopa LEGO EV3: Gousbmioit Motop, cpeqHuii MoTop,
yJIbTPa3BYKOBOM JaTUMK, JATUMK LIBETA, AATYUK KacaHUsl, akKyMyJIsiTOpHas Oarapes.

Taxxe ydamuecss coOepyT Takue MOJEIH Kak: 3Ham (poOOT-MOHCTP C TOJIOBOM COOAKH M OCTPHIMH
KJIbIKaMu), cruHHep ((abpwka Wrpymiek - TNPOW3BOJCTBEHHAS JIMHMSA), IMYJIbT JIHCTAHIIMOHHOTO
YIIpaBJICHUS], TAHKOOOT (TyCEHHYHBIH POOOTAHK, CIOCOOHBIN MPEO/I0IeBaTh PA3IMYHbIEC MIPEISITCTBHS), CIIOH
(pOOOT-CIIOH, 3aXBaTHIBAIOIIMA XOOOTOM TIPEIMEThl M W3HAIONIMH XapaKTepPHbIC 3BYKH), BE3IEXO]]
(crymenexon).

@opmut 3anamuir: iekuys, oecena, MHIMBUAyallbHAs paboTa, pemeHne npoOIeMbl, IPaKTHYeCKast
paborta.

Pa3zoen 3 - Mopeab EV3 Ha ocHoBe koHCTpYKTOpa 45570

«KocMuyeckue MPOEKTBI» - 3TO KOMIUICKT-IOTOJIHeHHEe K 0asoBomy Habopy EV3. OcnoBHas
TeMaTuka Habopa — KOCMHUYECKOe MyTellecTBHE Ha IiaHeTy Mapc. B urpomoit ¢gopme yuamumecs
MIOJIy4al0T HaBBIKM B KOHCTPYHPOBAHHM CIIOKHBIX POOOTOTEXHMYECKHUX OOBEKTOB M TOUCKE PEIICHUS
IIOCTABJIEHHBIX 3a7ay.

Ilo xony pemieHusi akTyajdbHBIX MPOOJIEM, CBA3aHHBIX C OCBOEHHMEM KOCMOCa, JAETH O0O0ydaroTcs
OCHOBaM IPOTrpaMMHUpPOBaHUs, HHPOPMATUKU, MaTEeMaTUYeCKUM U (pU3HUecKuM 3akoHaM. st paboThI C
>tuM Kommiekrom 3ansaTuil TpeOyercs Hammuue bazoBoro Habopa LME EV3 wu [lononHurensHOro
Habopa "Kocmuueckue npoektsl EV3" (apt. 45570).

OTOT KOMIUIEKT MHTEPECEH TE€M, YTO OH COCTOUT U3 TPEHHPOBOYHBIX 33JaHMUN, pa3zpabOTaHHBIX
COBMECTHO C YYEHBIMM — HCCIEAOBATEIIMM  KOCMOCA. Ydaluecs CMOTYT  3aHMMaThbCs
HCCIIEIOBATENbCKOM paboTOM U cO3/1aBaTh CBOM DEILIEHUS B 00J1aCTH OCBOEHHUSI KOCMOCA.

ITpoekTHas nestenbHOCTh ¢ HabopoMm «Kocmuueckue npoektsl LEGO MINDSTORMS Education
EV3» mnomoxer pa3BuBath STEM-kommeTeHIMH O0OyYarOmIMXcsi B paMKax U3Y4YEHHUS pPEabHO
CYIIECTBYIOIIMX MHXCHEPHBIX MpoOsieM. Yuyaliuecss H3y4aroT HaydHble MpOoOJieMbl, C KOTOPBIMHU
CTAJIKMBAIOTCS peabHble MH)KEHEPBI U KOCMOHABTHI.

- 9 TpeHUPOBOYHBIX MHCCUH (IIpeIHA3HAYEHbI Uil MOOYXKIEHHs ydalluxcs K  HaOJIoIeHHIO,
CPaBHEHMIO, BBIYMCIIEHHIO, BBIIBIDKCHUIO THUMOTE3). OTO UACAIbHOE pelleHue sl ObICTporo u
3¢ (HEeKTUBHOIO 03HAKOMJIEHHS C allllapaTHBIMH M MPOrPaMMHBIMH BO3MOXHOCTAMHU MiaTgopmel EV3.
Kpome ToOro, »T0 — OTIMYHBIA MHCTPYMEHT JJs MHTEHCUBHON IOATOTOBKM K pPa3JIMYHBIM
POOOTOTEXHUUYECKUM COPEBHOBAHUSIM.



- 4 yccnenoBaTeNbCKUX IMpOeKTa (pa3padoTaHbl I O3HAKOMIICHHMS Y4YaIlUXCsS C IPOLECCOM
IUTAHUPOBAHHUS A9POKOCMHUYECKUX IMPOrpaMM U IOATOTOBKU K MUCCHUSIM);
- 7 TeMaTHYeCKUX MHCCHH (KOHCTpYHpOBaHHE POOOTOB IS PELICHHS NPAKTHYECKUX 337ad Mo
OCBOEHMIO KOCMOCa). B 3THX MHCCHAX YUYEHUKM NPUMEHSIOT U TBOPYECKU aJalTHPYIOT CBOM HABBIKU
IIPOrpaMMHUPOBAHUSI U KOHCTPYMPOBAHUS pOOOTOB, pellas pealbHble 3aJaud U npobiemsl, Ha 100 %
PEATMCTUYHBI U TECHO CBSI3aHHBI C TEOPHUEH pealIbHbIX KOCMUYECKUX HcclieoBaHui. OHM pa3paboTaHbl
COBMECTHO C HACTOALIMMM HHXXEHEpaMH B 00JacTH KOCMOHAaBTHUKM U paketocTpoeHus NASA wu
IIPEJOCTABIIAIOT YYEHHKaM BO3MOXKHOCTb CO37aBaTh, HCCIENOBaThb M TECTUPOBATh WHHOBAL[OHHbBIE
peILIeHHs B paMKax aKTyaJIbHBIX TEM 10 OCBOCHHUIO KOCMHYECKOT'0 IPOCTPAHCTBA

OcHOBHBIE 33/1aHUS, BHITIOJTHIEMbIE C TOMOILIBI0 Habopa «KocMUYecKre MpOeKThI»:

- YcTaHOBKA CTAaHIIMU CBSI3H;

- CobOpatb KOMaHy;

- PeakTuBupOBaTh MapCcoXo;

- 3amyCTUTh CIyTHUK Ha OpOUTY;
- B3sate npo0Oy rpyHTa u T.1.

Pasoen 4 - IloBTopenne n3yuyeHHoro matepuasna. [lonseaenne nToros 3a roj.

1-ii rox o6yuenus (5 kiace, 34 yaca)

Has3zeanue pazoena/ memot 3anamus

Mama

no naamy ‘ ¢axkmuueckan

BBenenue

TexHuka Ge3omacHoCTH Ipu paboTe ¢ komnbroTepoM. [IpaBuia paboTel ¢
KOHCTPYKTOPOM.

3HAKOMCTBO ¢ KOHCTPYKTOpOM Lego

2.1

Lego Education Wedo — 45300. Lego Mindstorms EV3 — 45544,

3HAKOMCTBO C MMporpaMMHbIM odecrneyeHHeM U 060py)101;almeM

3.1

BusyanipHas cpena mporpaMMHApOBaHMSI

3.2

[TporpammHBIit uHTEpdeEiic (MUKpOKOMITbIOTED). MOTOpBIL. JlaTunku.

KoncTpyupoBanue 3agannbix mogeJeit \WeDo

4.1

Maiio - Hay4HBIN BE3EXO/.

4.2

Tsra, Xxonp0a, TOIYOK.

4.3

CKOpOCTb U €3/1a.

4.4

[ TpouHbIE KOHCTPYKIIMH, pbIYar.

4.5

HepeMelueHHe MaTepraioB, IOABEM.

4.6

J[BrxeHne, BpaleHne, TOBOPOT, PYJIECBOM MEXaHHU3M.

KoncrpyupoBanue 3aganHbix Mojaesieit EV3

5.1

Po6oTt Yuurens

5.2

[{BeTOCOPTHPOBIIMK
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5.3

[ mpoboii

5.4

[llenok

5.5

Po6ot pyka

I/IH}II/IBI/I)Iya.TILHaH NMPOCKTHasA A€ATECJIbHOCTD

6.1

Co3nanue cOOCTBEHHBIX MOJIENIeH B rpynmnax

6.2

COpeBHOBaHI/Ie Ha CKOPOCTDH I10 CTPOUTCIILCTBY HpOfII[GHHBIX MO,I[GJ'IGfI

6.3

Pa6oTa ¢ mporpammoii LEGO Digital Designer

6.4

HOBTOpeHI/Ie HN3Yy4YCHHOI'O MaTCpualia

2-0ii rox 00yuenus (6 kiacc, 34 yaca)

Has3zeanue pazoena/ memot 3aHamus

Jama

no njiany

daxkmuueckasn

Beenenne

1.1.

TexHuka 6€30MacCHOCTH TIPH padoTe C
KoMmmbroTepoM. [IpaBumna paboTsl ¢
KOHCTPYKTOPOM.

Mopeas EV3 Ha ocHOBe KOHCTPYKTOpPOB 45544 + 45560

2.1

BHan (poOOT-MOHCTP)

2.2

CriHep (palOpuka UrpyIex)

2.3

Hy.]'ILT AUCTAaHIUOHHOTI'O YIIPABJICHUA

2.4

Tank0OOT (TyceHMYHbIH pOOOTaHK)

2.5

(Ci10H (poOOT-CII0H)

2.6

Besnexo (CTyneHexo.)

Mogaeans EV3 Ha ocHoBe KoHCTpyKTOpa 45570

3.1

[[penrpoBOYHAsE MECCHS

3.2

TemaTnyeckre MUCCUU

3.3

l1cciienoBarenbCKUe MPOEKTHI
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4 ﬂ::OBTOpeHPle H3y4YEeHHOr0 MaTepuaJa.
0/IBeJIeHHE UTOTOB 32 T'0JI

4.1 HOBTOpeHI/Ie H3Yy4YCHHOI'O MaTCpualia.

Bcero no nporpamme: 68 u.

Cnucok JuTepaTypsl VA Nearora:

1. Oscsuunkas JI.FO. Kypc nporpammupoanus po6ota EV 3 B cpene Lego Mindstroms EV3 /
JLYO. Oscsaunkas, JI.H. Ocsaunkuit, A.Jl. OBcsiHunkuii. 2-e u3ganue., nepepad. 1 pom. — M.
N3 parensctBO «Ilepox, 2016. — 300 c.
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Koterosa 1.B. Pabouast nporpamma «TexHONOTHS TPUMEHEHUS IPOTPAMMHUPYEMBIX
poboroTexHnueckux pemeruit Ha mpumepe miatrdopmbel LEGO MINDSTORMS Education EV3»

ABTtoMatu3upoBaHHoe ycTporcTBo. [lepBoPoboT. Knura s yuurens. K kaure npunaraercst
KOMIIaKT — TUCK C BUJeO(UIbMaMu, OTKpbIBatomuMu 3ausatus no teme. LEGO WeDo, - 177 c.,
WL

AcmonoB A.I'. ®opMupoBaHie YHUBEPCAIbHBIX YUEOHBIX JEHCTBUI B OCHOBHOM HIKOJIE: OT
nerictBus K Mpiciii — Mocksa: [Ipocsemienue, 2011. — 159 C.

Kaura yaurens LEGO Education WeDo (31exkTpoHHOE 1mocobue)

Kommext Meronndeckux marepuanoB «I1epBopo6oT». IHCTUTYT HOBBIX TEXHOJIOTHI.
Mup Bokpyr Hac: Knura nmpoektoB: Yue6Hoe nmocodue.- [lepeckas ¢ anri.-M.: UnaT, 1998.
WHuTepHeT pecypcesl:

http://www.lego.com/education/

http://learning.9151394.ru
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