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IHosicHUTEABLHAA 3AIINCKA

[Iporpamma BHeypouHOU AesiTenbHOCTH «PoboToTexHuka» s 5 — 6 KiaccoB
cootBeTcTBYeT TpeboBanusmM PI'OC, mnpegHazHayeHa st OOyYarOIIMXCA YPOBHS
OCHOBHOTO 00I11ero 00pa3oBaHusi MyHUIUITAIBHOTO O0/KETHOT0 00111€e00pa30BaTeIbHOTO
yupexaenns MKOY «Xynxyrunckas COL».

eau kypca:

1. CaMOpAa3BUTHE U PA3BUTHE JIMYHOCTH KaXKJOr0 peOEHKa B MPOLECCE OCBOCHUS
MUpa Yyepe3 ero COOCTBEHHYIO TBOPUYECKYIO MPEAMETHYIO IESITEIbHOCTH;

2. BBEJICHWE IIKOJbHUKOB B  CIOXHYIO Cpely KOHCTPYMpPOBaHHUS C
UCIOJIb30BaHNEM MH(POPMALIMOHHBIX TEXHOJIOTHIA;

3. OopraHu3alys 3aHATOCTH IIKOJIbHUKOB BO BHEYPOUHOE BpEMs.

3amayu Kypca:

3HakoMCTBO co cpenoi mporpammupoBanus LEGO MINDSTORMS EV3,
0a30BBIM, PECYpCHBIMH HaOOpaMu M KOCMUUYECKUM HabopoMm koHcTpykTopa LEGO WeDo
u LEGO EV3;

BeisBUTR M TOAJACp)KAaTh  TBOPYECKUX  JIeTeld,  MOTHUBHUPOBAHHBIX  Ha
NpodeCCUOHATBHYIO JIEATEIBbHOCTh W TOJYYCHHE BBICOKOKAYECTBEHHOTO BBICIIETO
o0pa3oBaHHS B COBPEMEHHBIX U TEPCIEKTUBHBIX OO0JAaCTSIX 3HAHUN WHKEHEPHOTO
podus;

CdopmupoBarh yMEHHE CAaMOCTOSITEIBHO pElIaTh TEXHUUYECKHE 3aJaud B MPOIEcce
KOHCTpYHUPOBaHUSI Mojieliel (BbIOOp MaTepualia, IMJIaHUuPOBAHUE MPEJCTOSIINUX ACHCTBUH,
CAaMOKOHTpOJIb, YMEHHE TPUMEHSTH TIOJYYCHHbIE 3HAHHUS, TPHEMbl M OINBIT B
KOHCTPYHUPOBAHUU APYTUX OOBEKTOB U T.1.);

CTuMynHpoBaTh HAaXOIYUBOCTh, HM300pETATEIBHOCTh U IMOUCKOBYIO TBOPYECKYIO
NEATENIbHOCTh YYallUXCsl, U OPUEHTUPOBAHUE HA PEIICHUE WUHTEPECHBIX M MPAKTUYECKU
BA)KHBIX KOMIUJICKCHBIX 3a/1a4;

[lo3HakOMHUTH y4alIMXCd C OCHOBAMH POOOTOTEXHHUKA M  CYIIECTBYIOUIUMU
COPEBHOBaHUSIMU POOOTOB;

DcTeTHYECKOE, HPAaBCTBEHHOE M TPYI0BOC BOCIIMTAHHE,
Pa3Buth TBOpUECKHE CITOCOOHOCTH;
CdopmupoBath yMeHHE paOdOThI ¢ HAYYHO-TEXHUYECKOM JINTEPaTypOi;

Pa3BuTh HaBBIKM TMOMCKAa WH(POPMAIIMH U PACKPHITH BO3MOXKHOCTH CeTH MHTEpHET
JUIs1 pabOoThI HAJl IPOEKTOM.

3HaKOMCTBO co cpenoii mporpammupoBanns LEGO Mindstorms EV3.



YcBOEHHE OCHOB nporpaMMHUpPOBaHNUA, MOJYUYUTb YMCHUSI COCTABJIICHHA IIPOCTHIX U
CJIOXKHBIX aJITOPUTMOB,

YMeHne HCnoiab30BaTh CUCTEMBl PETUCTPALMU CUTHAJIOB JATYUKOB, MOHUMAHHE
MPUHIIMIIOB OOPATHOM CBA3U;

[IpoekTrpoBanre poOOTOB U MPOTPaMMUPOBAHUE UX JICUCTBHIA;

UYepe3 co3maHue COOCTBEHHBIX IPOCKTOB TMPOCICKUBATH IOJIb3Y MPUMEHEHUS
poOOTOB B peanbHON KU3HU;

Pacmmpenue o6inactu 3HaHUH 0 Ipodeccusix;
dopMupoBaHue YMEHHUs pabOTaTh B TPYIIIIE;

Pa3BuBaTh yMeHHUs H37aratb MbICIM B YETKOW JIOTMYECKOW MOCJIEIOBATEIBHOCTH,
OTCTauBaTh CBOIO TOUKY 3PEHHUS, AaHATU3UPOBATH CUTYALMI0 U CAMOCTOSITENIbHO HAXOAUTh
OTBETHI HA BOIIPOCHI IIyTEM JIOTHYECKUX PACCYKICHUM.

JlanHass mporpamMma MpEeAnojaracT PelIeHUe HHXXEHEPHBIX U KOHCTPYKTOPCKUX
3aj1a4, a Takke OoO0ydeHHe OOBEKTHO-OPUEHTUPOBAHHOMY MPOrPAMMUPOBAHUIO U
MOJCIMPOBAHNUIO € HcHoJib30BaHue KOHCTPYKTOpoB LEGO Education WeDo, LEGO
MINDSTORMS EV3. Hcnonp3zoBanue kKoHCTpykTopoB cepurt LEGO WeDo u LEGO
EV3 mo3Bossitor pemate HE TOJBKO THUIOBBIC 3aJl1auyd, HO W HECTAHJAPTHBIE CUTYyallUH,
UCCJIEI0BATh JAaTYUKW U TIOBEJCHUE POOOTOB, BECTH COOCTBeHHBbIE HaOmoaeHus. Kpome
TOro, pabota B KOMaH/€ CIOCOOCTBYeT (POPMUPOBAHUIO YMEHHUS B3aMMOJCHCTBOBATH C
coyueHukamu, GOpMyJIUpOBaTh, AHAIU3UPOBATh, KPUTHYECKU OIICHUBATh, OTCTAMBATH
ceou uaeu. Ilpm nanpHeiimem ocBoennu LEGO WeDo u LEGO EV3 cranoButcs
BO3MOKHBIM  BBIIIOJIHEHUE  CEPbE3HBIX MPOEKTOB, Ppa3BUTHE CaMOCTOSATEIBHOTO
TEXHUYECKOTO TBOPYECTBA, YJACTHE B COPEBHOBAHUAX MO POOOTOTEXHUKE.

HoBusna nporpamMmmsl

Pabora ¢ oOpasoBatenpHbiMU KoHCTpykTOpamu LEGO WeDo u LEGO EV3
MO3BOJIIET IIKOJbHUKAM B (pOopMe Mmo3HaBATEIbHON UTPHI Y3HATH MHOTHE BaXKHBIE UICH U
pa3BuUTh HEOOXOAWMMBIE B JajbHEWINEH >KWU3HM HaBBIKK. [Ipm mOCTpOeHMM Mojenu
3aTparuBaeTCsi MHOXKECTBO MPOOJIeM U3 pa3HbIX 00JlacTel 3HAHUSA — OT TEOPHUH MEXaHUKU
110 TICUXOJIOTHUH, — YTO SIBJSIETCS BIIOJIHE €CTECTBEHHBIM.

AKTYaJIbHOCTh POTrPaMMbI

AKTyanbHOCTh JTAHHOM MPOTPAMMBI COCTOUT B TOM, YTO POOOTOTEXHUKA B IIKOJE
NpECTaBIsAeT yyalluMcs TeXHOJoruu 21 Beka, CrmocoOCTBYeT pa3BUTHUIO HX
KOMMYHUKaTHUBHBIX CIIOCOOHOCTEH, pa3BUBaAET HaBBIKU B3aUMOJICHCTBHS,
CaMOCTOSITEJIbHOCTU TPU MPHUHATUU PELICHHM, PACKPHIBAET MX TBOPUYECKUN MOTEHIIUAI.
[lonpocTkn mydie MOHMMAIOT, KOT/Ia OHU YTO-TMOO CaMOCTOSITENIBHO CO3MAI0T WIIU
nzooperaroT. [Ipm mpoBeeHUM 3aHATUNH MO POOOTOTEXHHKE 3TOT (PaKT HE MPOCTO
YUYUTBIBAETCS, a PEAJIbHO UCIOJIB3YETCA HA KAXKOM 3aHITHU.

Peanuzanus sToM mporpamMMbel B paMKax CpPEOHEW IIKOJIbI MMOMOTaeT Pa3BUTHIO
KOMMYHHUKAaTHUBHBIX HAaBBIKOB YYalIUXCSl 3a CYET AaKTUBHOIO B3aUMOJICHCTBHS JEeTEl B
XO0JIe TPYIIOBOW MPOEKTHOW AEATENbHOCTH, Pa3BUBAET TEXHUYECKOE MBILIUICHUE MPHU
padore ¢ 3D pemakropom LEGO wu mna6opom Lego Education WeDo, LEGO
MINDSTORMS EV3, Tak ke 00y4yaeT HauaJIbHbIM HaBbIKAM IIPOrpaMMUPOBAHUSL.

Ileparornyeckasi 1mejieco00pPa3sHOCTb MPOrpaMMbl OOBSICHACTCS (POpPMUPOBAHHEM
BBICOKOTO HHTEJJICKTa dYepe3 MacTepcTBO. Llenblil psa  crenuaibHBIX 3aJaHUKd  Ha



HAOJFOICHNUE, CpaBHEHHUE, JTOMBICIIMBaHHWE, (DAHTA3MPOBAHUE CIIYXKAT JJIS JTOCTHIKCHUS
storo. IIporpamma HampaBieHa Ha TO, 4TOOBI dYepe3 TpyHd MPUOOIIUTH JeTel K
TBOPYECTBY.

BaxxHO OTMETHTB, YTO KOMITBIOTEP HMCIOIB3YETCS KaK CpPEICTBO YIPABICHHUS
MOJIETIbIO; €T0 HCIOJIh30BaHUE HAIPABICHO HA COCTABICHHUE YMPABISIOUINX aJTOPUTMOB
Ul COOpaHHBIX MoJened. Yuamuecss NOJy4aloT MNpPeCTaBiIeHue 00 OCOOEHHOCTIX
COCTaBIICHHS TPOTPAMM YIIPaBJICHUS, aBTOMATU3AIMM MEXaHU3MOB, MOJCIUPOBAHUU
paboTHI CUCTEM.

IIpuHOMI MOCTPOEHHUsI MPOTrPaAMMBI

Ha 3amsaTuax cosmaHa CTPYKTypa JA€ATEIbHOCTH, CO3JArolias YCIOBHS IJis
TBOPUECKOTO  Pa3BUTHsI IIKOJBHUKOB Ha pPa3jIMYHBIX BO3PACTHBIX JTamax |
npeaycMaTpuBaroiias ux auddepeHiuauio no CTeneHu 0J1apeHHOCTH.

OcCHOBHBIC TUAAKTUYECKHUE TPUHITUATIBI TIPOTPAMMBI:

L4 AOCTYIIHOCTh U HAIrJISIAHOCTD,
L4 IMOCJICOOBATCIIBHOCT U CUCTCMATHYHOCTD O6yquI/ISI U BOCIIMTAHUA,
L4 YUCT BO3PACTHBIX U UHAUBUYAJIBHBIX ocoOeHHOCTEN II@TCIZ.

OO6yuasch 1o mporpaMmme, JAETH MPOXOAAT MYyTh OT MPOCTOTO K CIOKHOMY, C YIETOM
BO3BpaTa K MPOMJICHHOMY MaTepHaly Ha HOBOM, 00Jjiee CJI0KHOM TBOPYECKOM YPOBHE.

OTan4uTe/IbHbIe 0COOEHHOCTH JaHHOW MPOrpaMMbI OT YK€ CYIIECTBYIOIIMX B
ATOW 00JIACTH 3aKJII0YaeTcsl B TOM, YTO MpOorpaMMa OpPHUEHTUPOBAHA HAa TPUMEHCHHE
IIUPOKOTO KOMIUIEKCA Pa3JIMYHOTO JOMOJHUTEIBHOIO0 Marepuaja o MPOCTEHUIINX
bU3MYECKUX 3aKOHAX, JIGKAIIUX B OCHOBE COBPEMEHHOW (M3MYECKOW KapTHHBI MUPA,
Han0oJiee BaXKHBIX OTKPBITUAX B 001aCTH (DU3UKH.

[IporpamMmoii mpenycMOTpPEeHO, UYTOOBI Ka)KJ0€ 3aHATHE OBLJIO HAMpaBJICHO Ha
OBJIQJICHUE OCHOBAMHM MEXaHWKH, Ha TIPHOOIIEHHUE JeTeH K aKTMBHOM IMMO3HABATEIBHON U
TBOpUeckor pabote. Ilpomecc oOydeHHs CTPOWTCS Ha €IUMHCTBE AaKTHUBHBIX U
yBJEKATEIbHBIX METOJO0B W TMPHUEMOB YueOHON paboThl, NMpH KOTOPOW B Mpoliecce
YCBOEHUS 3HAHUM, 3aKOHOB MPABIJI Y IITKOJILHUKOB Pa3BUBAIOTCSI TBOPUYCCKHUE HAYaIA.

OO6pa3oBaTenbHBIN MPOIECC UMEET P MPEUMYIIECTB:

° 3aHATHS B CBOOOIHOE BpeMs;

° oOydeHre opraHM30BaHO Ha JOOPOBOJIBHBIX HadallaXx BCEX CTOPOH (JIeTH,
poauTENu, MeAaroru);

° JETSAM TPEAOCTABISIETCS BO3MOXHOCTh YJOBJIETBOPEHHUS CBOMX MHTEPECOB U

COUETaHUs PA3IMYHBIX HAMPABIECHUN U (HOPM 3aHATHUS;

Cpoku peanu3anuu nporpammel: [IporpamMma coctaBieHa ¢ y4eTOM CaHUTapHO-
TUTUCHUYECKUX  TPEOOBaHMM, BO3PACTHBIX OCOOCHHOCTEH  y4YallUXCS  CPEIHEro
mKoibHOTO Bo3pacta (11-12 met), mpeacTaBmsieT co0OMl CUCTEMY HHTEIIEKTYyalbHO-
Pa3BHUBAIONIMX 3aHATUN JUIsI YYallMXCsS HayalbHBIX KJIACCOB M paccuMTaHa Ha 2 Toja
o0yJeHUS.

Pexxum 3aHaTHii: Pabodasi mporpamMma BHEYPOYHOM JEATEIBHOCTH pacCUMTaHa Ha
CIEIYIOIIME CPOKHU U3YUEHHS MaTepraIa;

5 kmacc — 34 gaca B roji, 1 yac B HeeIIO;

6 knacc — 34 Jaca B roji, 1 yac B HeJleJI1O;

Hroro mporpamMmma paccuntana Ha 68 gacos (B 5 u 6 kiacce).

Kypc «PoboroTexHuKa» OTHOCHUTCA K OOIMIEHHTEIICKTYaJbHOMY HaIlpaBJICHHUIO
Pa3BUTHS TUYHOCTH, TJI€ IETH KOMIUIEKCHO MCIIOJIB3YIOT CBOM 3HAHUS.

[IpakTrueckas paboTa ¢ KOHCTPYKTOPOM ITO3BOJISICT 00 yJarOIIUMCS:



COBMECTHO 00y4YaThCsl B paMKaX OJHOM I'PYyMIIbL;
pacnpenensaTe 00s13aHHOCTH B CBOEH IpyIIIie;
MPOSIBIISATH MOBHIIIEHHOE BHUMAHHE KYJIbTYPE U ITHKE OOIICHNUS;
MPOSBIIATH TBOPUECKUIN MOAXO K PELICHUIO IOCTABICHHON 3a1a4u;
CO3aBaTh MOJIETU PEATbHBIX 0OBEKTOB U MPOLIECCOB;
pemarh 3aa4u MPaKTUYECKOTO COIePKAHUS;
MOJIEJIUPOBATh U MCCIIE0BATh MPOLECCHI;
MEPEXOAUTH OT 00YUEHHS K YUECHHUIO.

[Iporpamma BHEYpOUHOIl JesATeIbHOCTH «JIErOKOHCTpyUpOBaHKe» oOecreynuBaer 1-
3 YpOBHH BOCIIUTATEIbHBIX PE3YIIHTATOB.

Jlonst maccMBHOCTH OOy4YaroOIIMXCA MPU peau3alid JaHHOTO Kypca BHEYPOUYHOU
nesitenbHOCTU coctaBiseT 30 %.

Jliist peanu3anuu NporpaMmsbl JaHHBIN Kypc oOecreyeH:

- bazoBeiM Habopom WeDo 2.0 (Aprukyn 45300 Haspanue: LEGO® Education
WeDo™)

— bazoBeimaabopom LEGO MINDSTORMS EV3 (Aprukyn: 45544 Haspauue:
LEGO® MINDSTORMS®Education EV3™);

— Pecypcupimaadbopom LEGO MINDSTORMS EV3 (Aptukyn: 45560 Hassanue:
LEGO® MINDSTORMS®Education EV3™);

— JlononaurensubiM  HabopoMm Kocmuueckue mnpoextsl EV3  (Aptukyn: 45570
Hazanue: LEGO® MINDSTORMS®Education EV3™);

— [Iporpammuoe o6ecnieuenne LEGO MINDSTORMS EV3;

— becrimatHoi nporpammoiri LEGO Digital Designer (version 4.3.8) (3D penakrop
BUPTYyanbHOTO KOHCTpYyKTOpa LEGO);

— HOyTOyKaMu, IPUHTEPOM, CKAaHEPOM, BUJIEO 0OOPYAOBAHUEM.

Cnogsecuvte memoovt. CIoBeCHbIC METOJBI TEJIAror MPUMEHSET TOT/a, KOTJa TIaBHBIM
UCTOYHUKOM YCBOCHHUS 3HAHUH OOydYaromuMucs SBISETCS cioBo (0e3 omopel Ha
HaTJIAIHBIC CIIOCOOBI M MpaKTUYeCKyr padory). K HUM OTHOcsATcs: pacckas, Oecena,
0OBSICHEHHUE U T.1I.

Haznaonvie memoovt. K HHM OTHOCUTCS METOABI OOYYECHHS C HCIIOJIb30BaHUEM
HATJISITHBIX TT0OCOOMIA.

Ilpakmuueckue memoowvl. MeTonpl, CBSI3aHHBIE C TMpoleccoM (POPMUPOBAHHUS U
COBEPIIIEHCTBOBAHUSI YMEHUN U HABBIKOB OOydaromuxcsi. OCHOBHBIM METOJIOM SIBIISICTCS
MPAKTUYECKOE 3aHSTHE.

Juoaxkmuueckue cpeocmaea.

B xome peammzanuu oOpa3oBaTeNbHOM MPOTrpamMMbl  TMEJArOrOM — HCIOJIB3YHOTCS
TUIAKTUYECKUE CPENCTBAa: Yy4yeOHBbIE HArJSIAHBIE TMOCOOWs, JEMOHCTpPAIlMOHHBIC
YCTPOMCTBA, TEXHUYECKHUE CPEACTBA.

dopma nojaBeIeHUsI UTOTOB OCBOEHHUS MPOTrPaMMBbI
BHEYPOUHOM JeATeIbHOCTH «P000TOTEXHUKA)

Cucrtema orneHuBaHMus — 0e€30TMeTOUYHas. MICmonb3yeTcsl TONBKO CIIOBECHAs OICHKA
JTOCTH>KEHUHN YUYAIIHXCS.



dopma NOABENECHUS WTOrOB pea3allMi MOPOTrpaMMbl — UIPbl, COPEBHOBAHUS,
KOHKYPCBI, BEICTABKHU.

Kontponb npennosnaraet BbISIBICHHE YPOBHS OCBOCHHUS YUEOHOTO maTepuasia mpu
M3yYE€HUH, KaK OTJIECIIbHBIX Pa3/J€JI0B, TAK U BCEU MPOrpaMMbl B LIETIOM.

Coaep:xxanue nporpaMMbl BHEYPOYHOI 1eSITEJIbHOCTH
(5 kaace) — 34 yaca
3ajaya JTaHHOTO Kypca - IMO3HAKOMHUTh OOYyYarolUMXCsi C KOHCTpyKTOopoMm Lego
Mindstorms EV3. Hayuuth cobupaTh 6a30BbIe KOHCTPYKIIMHA pOOOTOB, MPOTrPaMMHPOBATh
WX T1OJ  OMNpeleNieHHble  3ajaud, pa3o0parh 0a3oBble  penieHUs  Haubolee
pacrpoCTpaHEHHBIX 3a]a4-COPEBHOBAHU.

Kypc paccuntan Ha aenaromux NepBbie IIard B MUP POOOTOTEXHUKU C TOMOUIBIO
KoHCcTpyKTOpa Lego Mindstorms EV3. Bece npumepsl poOOTOB B 3TOM Kypce CICNaHbI C
nomompl0  KoHcTpykropa Lego Mindstorms EV3, mnporpammupoBanue poOOTOB
00BsICHSICTCS] Ha IpuMepe cpeibl paspadoTku Lego Mindstorms EV3.

Pazoen 1 - Bseoenue
BBoanbiii ypok. Texnuka 6e3omacHOCTH Npu paboTe ¢ KOMIIBIOTEPOM B KaOMHETE
poboroTexuku. [lpaBuna pabotbel mpu padbore ¢ KoHCTpykTopoMm. IIpaBuiio paboThl C
KOHCTPYKTOPOM M dJieKTpudeckumu mnpubopamu Habopa LEGO WeDo u Lego
Mindstorms EV3. Po6otorexuuka B KocMuueckoit oTpociu, poOOTOTEXHHKA Ha CITyKOe
MUYC. JlemoHCTpamusi MEPeIOBbIX TEXHOJOTHUYECKUX pPa3pabOTOK UCIHOJIb3yeMbIX B
Poccuiickoit @enepaunm.
@Dopmebr  3anamuii: nexuus, Oecena, HWHAMBHAyaldbHas paboTa, Npe3eHTalus,
BUJICOPOJIUK.

Pa3zoen 2 - 3nakoMcTBO ¢ KOHCTPpYKTOpOM Lego

3nakoMmcTBO ¢ Habopamu Lego Education WeDo (Aptukyn: 45530) u ¢ 6a30BbIM
Habopom Lego Mindstorms Education EV3 (Aptukyn: 45544).

[ToHSATHS OCHOBHBIX COCTABJISIONIMMHU YACTEH Cpeibl KOHCTPYKTOPA, IBET, (OPMBI U
pa3Mepsl AeTaliei.

Dopmul 3anamuir: 1eKys, 0ecena, Mpe3eHTaIus.

Pa3zoen 3 - 3HakoMCcTBO ¢ NPOrpaMMHBIM obecriedyeHrneM 1 000py10BaHHEM
N3ydenne ydeHWMKaMu BH3yaJdbHOH cpefbl mporpammupoBanus Lego Mindstorms
EV3 Home Edition, e¢ uatepdeiica n 6J10KOB.

Nzyuenune mukpoxkommbiotepa (Moayins EV3) nabopa LEGO EV3, ero untepdeiica
BCTPOCHHOT'O B MEHIO M BO3MOKHOCTEH MPOTPaMMHUPOBAHUS OJIOKOB.

Moayab EV3 ciiyXuT 11eHTpoM yrnpaBlIeHUs U SHEPTETUYECKON CTaHIueH podoTa.
Hccnenosanne motopoB u gatunkoB Habopa LEGO EV3:

Boabumoi MOTOp - MO3BOJSET 3alPOrPaMMHUPOBATh TOYHBIE W MOIIHBIE JECUCTBUSA
pobora.

CpenHuii MOTOp — TIO3BOJISIET COXPaHATb TOYHOCTh JBHXKEHHH poOOTa,
KOMIAKTHBINA pa3Mep MEXaHU3Ma OTINYAETCs OBICTPOM peakuuen TBHKEHUI.



YJ]])TpaCiByKOBOﬁ AATYUR - UCIIOJIB3YCT OTPAXKCHHLIC 3BYKOBBLIC BOJIHBI JIJIA
HU3MCPCHUA PACCTOSHUA MCKIY AATYNKOM U JFOOBIMU O0BEKTaMH HAa CBOEM IMyTH.

JlaTuMK nBeTa — NOMOTraeT pacno3HaTh CEMb PAa3JIMYHBIX I[BETOB U OINpPEICIHUTH
APKOCTb 1[BETA.

JlaTuMk KacaHMsl — PAaclo3HaeT TPU YCIOBUSA: NPUKOCHOBEHHE, UIEIYOK,
OTITYyCKaHHE.

AKKyMyJSITOpHAst OarTapesi — HSKOHOMHYHBIM, HKOJOTMYECKHM O€3BpEIHBIE H
yIO0OHBIA UCTOYHUK YHEPTUU AJi1 poOOoTa.

Dopmbl 3anamuii: nexuys, 0ecena, HAUBUAYyaIbHAs paboTa, penieHne npoodIeMsl,
MpakTuyeckas padora.

Pazoen 4 - KoncrpyupoBanue 3aganHbix mojaeieit WeDo.
Mooenu WeDo

Hayunbiii Be3nexon Maiino, oH xe npeacrasisier 6a3oBbiii Habop LEGO Education
WeDo 2.0, sBassICh €ro «imioM». Y poOoTa Ba)KHasi MUCCHS: €My HEOOXOJIUMO HaWTH
NPU3HAKK JKW3HU Ha IUIAHETE W JOCTaBUTh 00pa3llbl B JlabopaTtopuio A u3ydeHus. B
X0Jle paboThl HAaJ TMPOEKTOM JETH H3ydaT paboTy JAaTYMKOB JIBIDKCHHMsS] M HAKIIOHA,
NPUHITMIIBI  B3aUMOJEHUCTBUSL ¢ JpyruM pobotoM. CoBmecTHas pabota — Maiino
JIBOMHSIIIIKH.

Taxxe npeajraracrcsa CO6paTB TaKUC MOJCIIN, KaK TOHOYHAasA MalllMHa, TATrad, IBETOK,
Jerymka, MyCcopoBO3 U BCPTOJICT, pO6OTOB 1101 Ha3BaHUECM [11r03» n (<3eMﬂeTp$IC€HI/I€».

W3yyaercst - JBMXKEHHWE, TATa, TOJKAHHE, XOAb0A, TOMYOK, CKOPOCTh W €31a
(u3yuaroTcst (haKTOpPhI, KOTOPBIE MOTYT YBEJIMYUTH CKOPOCTH ABTOMOOHJISI, YTOOBI IIOMOYH B
MPOrHO3UPOBAHUU JTAIBHEHINETr0 JBHKCHMS). TaKkKe W3y4arloTCs MPOYHBIC KOHCTPYKIIHH,
pbryar (MCClieIOBaHHE XapaKTEPUCTHK 3IaHUS, KOTOPHIE MOBBIIIAIOT €ro yCTONYMBOCTH K
3eMJICTPSACEHHIO, UCIIOIB3YsI CUMYJISITOP 3€MIICTPSICEHNH, CKOHCTPYHPOBAHHBIN U3 KYOUKOB
LEGO). TlepemerieHne MaTepHasioB, MOIBEM, BpAIEHHE, TMOBOPOT, PYJICBON MEXaHHU3M
(BUIJIOYHBIH OABEMHHUK M CHETOOYHUCTHTEIND).

Pa3zoen 5 - KoncrpynpoBanue 3aianubix mojedieii EV3
VYyammecs mocTpoAT W 3anporpaMMHUpyrOT Moaenb «llpocmoit po6om», Kotopas

MIOMOXET Ha MpaKTHUKe H3y4uTh padbory moaytas EV3. [lpousBoautcs momkimoyeHue
OOJBIINX MOTOPOB K MOAYJIIO Yepe3 CIeluaibHbIe YepHbIe Kadems Habopa.

PaGora c¢ wmoxensto «Pobom ¢ oOamuukom paccmosaHuny MO3BOIUT Y3HATH
ydamuMces paboTy yJAbTPa3BYKOBOI0 JAaTYMKA, €T0 MaKCHUMaJbHbIE U MUHUMAJIbHBIC
3HaueHus. Pa3nmuuHbie cmocoOBl MPOrpaMMHUPOBAHUS JATYMKA TO3BOJHUT HCCIEIOBAThH
paboTy nBUrartesnei u ABKeHne podoTa.

N3yueHne naTumka  nBeTa, IPOBOJUTCS  BO  BpeMsl  KOHCTPYUPOBAHUA U
porpaMMHUpOBaHusl Mojaenu «Podom ¢ oOamuukom wueemay, ydauuyecs TMPOBOAST
uccieqoBaHue paboThl Jatyuka M ero ocoOeHHocTd. Ilpu  pasHbIX  BUIax
MporpaMMHUpOBaHusl poO0Ta, HaOII01aeTCsl U3BMEHEHUE B JIBUDKCHUU JBUTATEIICH.



Taxke yuaimuecss coOepyT Takue MOJEIM Kak: I[BETOCOPTUPOBIIUK, THUPOOOH,
IEHOK, pOOOT pyKa.

@Dopmul 3anamuil: NeKuus, becena, UHAUBULyalbHas paboTa, peleHne NpoOIeMBl.

Pa3zoen 6 - UnaauBuayaabHasi NPOEKTHAS 1eSITeJIbHOCTh

Coznanue coOCTBEHHBIX MOJENEW B Irpynmnax (HampuMep - 4Yachl CO CTpPEIKaMH,
rumHactT EV3, pobor-xynoxuuk EV3 Print3rbot, roHounas mammnaa ¢opmymna 1 EV3,
MOHMIIUMK T0oJia, POOOT ¢ KICLIHEW, celeHoxoi, npuBoaHas mmiatropma EV 3 Ha
I'YCEHUYHOM XOAY).

CopeBHOBaHUE HA CKOPOCTH MO CTPOUTENBCTBY MPOUIEHHBIX MOAEIIEH.

Pa6ota ¢ nporpammoit LEGO Digital Designer (BupTyaibHbIii KOHCTpYKTOp Jlero).

LEGO Digital Designer 4 - nporpamma ajisi co3faHusi pa3indHbiX 3D-00bEKTOB Ha
OCHOBE BHUPTYyaJbHBIX AeTanied koHcTpykTopa LEGO ot camux pa3paOOTYMKOB STOTO
NOMYJIIPHOIO KOHCTPYKTOpa. 3ToM JIero, kak MU B HACTOALIEM KOHCTPYKTOPE, MOXKHO
UCIIOJIb30BaTh OIPOMHOE pa3HOOOpa3ve CyIIeCTBYIOIMX Ha AaHHbld MomeHT LEGO-
AJIEMEHTOB.

[Iporpamma LEGO Digital Designer Bxmtoyaer npumepHo 760 THIOB 371€MEHTOB.
BriOpanHoO# feTain MOXHO NMPUCBOUTH JTt000i 1BeT. Kak u B 00buHbIX 3D-penakropax,
pabouyio 00JacTh MpPOrpaMMbl MOKHO MPUONMKATh W YAANATh, pPa3BOpavyMBaTh O]
JMOOBIM YTJIOM, CBOOOJHO Tepemeliarbesi 1o Hel. 3aaHuili GOH MOXKHO J100aBUTH WU
NOMEHATh B pEXUME NPOCMOTpa rotoBoi BupryanbHoi Moaenu LEGO. Uurtepdeiic
IpOrpaMMbl OYEHb MPOCT U yI00€H, MOITOMY JIaKe€ CaMOMY MaJIeHbKOMY peOeHKY OyaeT
HECJIOXKHO  pa3zoOparbcsi ¢ BupryansHbiM  KoHCTpykTopoMm Jlero.  Ilporpamma
NOJJIEPKUBAET [IBA PEKMMAa KOHCTPYHPOBAHMS: BBl MOXKETE HadaThb BCE 'C Hyns" H
BOIUIOTUTH CBOM JlaK€ HEMBICIMMBbIE (PaHTa3uU B CO3/aHHBIX MOJEJSAX WIM JIOMOJIHUTH
[IOYTH TOTOBBIE MOJIENH, YTO PEKOMEHYETCSI HAUMHAIOIIHUM I10JIb30BaTENSIM.

IToBTOpEeHKe n3yueHHoro marepuaina. [logseneHue UToros 3a rof.

(6 xaacc) — 34 yaca

Pasoen 1 — BBenenue

Broansiii ypok. IlpaBuia moBeneHre M TeXHUKA 0€30MaCHOCTH B KaOWHETE W TPH
pabore ¢ koHCTpykTopoM. IloBTOpeHHMEe Kypca 5 Kiacca. 3HAKOMCTBO C PECYpPCHBIM
Habopom Lego Mindstorms Education EV3 (Aptukyn: 45560). IlpaBuio pabGoTel ¢
KOHCTPYKTOPOM U 3jeKTpuueckumu npubopamu Habopa LEGO EV3. PoGororexHuka B
KOCMHUYECKO oTpociu, poOoTorexHuka Ha ciy:xx0e MUC. JlemoHcTpaiusi nepeaoBbIX
TEXHOJOTHYECKUX pa3pabOTOK UCTONb3yeMbIX B Poccuiickoit deneparuu.

@opmobr  3anamuii; nexuus, Oecena, WHAWBHAyaldbHas paboTa, Mpe3eHTaIws,
BUJICOPOJTHK.

Pa3zoen 2 - Monennb EV3 Ha ocHOBe KOHCTPYKTOpa apTukyJ 45544+45560
N3yuenue ydeHMKaMu BH3yalbHOU cpensl mporpammupoBanus Lego Mindstorms
EV3 Home Edition, e€ uatepdeiica u 610KOB.

Nzyuenne mukpokommbioTepa (Moayns EV3) nabopa LEGO EV3, ero unrepdetica
BCTPOEHHOI'O B MEHIO M BO3MOKHOCTEN MPOrpaMMUPOBAHUSI OJIOKOB.

Monyabs EV3 cayXuT ieHTpOM YIpaBICHUS U SHEPTETUUECKOM CTaHIIUel poboTa.



UccnenoBanne motopoB u aatunkoB Habopa LEGO EV3: Oomnbmioit moTtop,
CPeIHHUN MOTOp, YyAbTPA3BYKOBOW NaT4MK, JaTYMK IBETa, JaTYAK KacaHUS,
aKKyMyJIITOpHas Oatapes.

Taxxe ydamuecs coOepyT TakuMe MOJENM Kak: 3Ham (poOOT-MOHCTP C TOJIOBOM
co0aku M OCTPbIMH KIJIbIKaMH), ciiHHEp ((haOpuka UrpylIeKk - NPOU3BOJCTBEHHAs JIMHUA),
MyJbT JAUCTAHIIMOHHOTO YIPABICHMS, TAaHKOOOT (TYCEHUYHBIH pPOOOTaHK, CHOCOOHBIMA
MPEOJI0JIEBAaTh PA3IUYHBIC TMPEMSITCTBUS), CIOH (pOOOT-CIIOH, 3aXBAaTHIBAIOIIMIA X0OOTOM
MPEeIMETHI U U3/1AI0LIUI XapaKTepHbIE 3BYKH), BE3/1€X0/ (CTYIIEHEXO/).

@Dopmet 3anamuir: nekuus, 6ecena, MHAUBHUyalbHas paboTa, pelieHne MpodiieMsbl,
MpakTuyeckas padora.

Pazoen 3 - Mopeas EV3 Ha ocHoBe koHcTpykTOpa 45570

«Kocmuueckue MpoeKTh» - 3TO KOMIUIEKT-IOMOJHEeHUE K 0azoBoMmy Habopy EV3.
OcHoBHas TeMaTHKa HabOpa — KOCMUYECKOE IMyTENIeCTBUE Ha TiaHeTy Mapc. B urposoit
dopMe yyaniuecs: moJydarT HaBbIKM B KOHCTPYHUPOBAHHUH CJIOKHBIX POOOTOTEXHUYCCKUX
00BEKTOB U TTOWCKE PEIICHHSI TTOCTABJICHHBIX 3a/1a4.

IIo X0y PCHICHHUA AKTYaJIbHBIX HpO6JI€M, CBs3aHHBIX C OCBOCHHUCM KOCMOCA, ACTH
O6y‘laIOTCSI OCHOBaM MporpaMMupOBaHUA, I/IH(l)OpMaTI/IKI/I, MAaTEMATHUYCCKUM 151
(1)I/ISI/I‘IGCKI/IM 3aKOHaM. JIJISI pa60TBI ¢ atum KoMIJIeKTOM 3aHSATHM Tpe6yeTC$I HaJIM4ucC

bazosoro na6opa LME EV3 u JlonomuurensHoro Habopa "Kocmuueckue npoektst EV3"
(apt. 45570).

DTOT KOMILIEKT HHTCPECCH TEM, UYTO OH COCTOUT H3 TPCHUPOBOYHBIX
Sa,IIaHHﬁ, pa3pa6OTaHHI>IX COBMCCTHO C YYCHBIMHU — HCCICHOBATCILIMHU KOCMOCA.
anmnec;l CMOTYT 3aHMMAThCA PICCHG,Z[OB&TGJILCKOI;'I pa6OTOI\/JI " CO31aBaTb CBOM PCIICHUA
B 00JIaCTH OCBOCHHMS KOCMOCA.

[IpoextHast  gestensHOCT, ¢  Habopom  «Kocmuueckue mpoektel LEGO
MINDSTORMS  Education EV3» mnomoxer pa3BuBath STEM-koMneTeHuu
oOydJaromuxcs B paMKaxX HM3YYCHHs] PEabHO CYIIECCTBYIONIUX HWHKEHEPHBIX MPOOJIEM.
VYyamuecs u3y4aroT Hay4yHble MPOOJEMBI, C KOTOPBIMU CTAJKHBAIOTCS pPEalIbHbIC
UHKEHEPBbl 1 KOCMOHABTBHI.

- 9 TpeHMpPOBOYHBIX MHUCCHUH (MIPEIHA3HAYCHBI JJIs1 TIOOYXICHUS YyYalIuXcs K
HAOIOZICHUIO, CPaBHEHHIO, BBIYMCICHHUIO, BBIIBMKCHHUIO THUIIOTE3). OJTO HIACATBHOE
pemierre it ObicTporo W 3(PGEKTUBHOTO O3HAKOMIICHHS C alllapaTHBIMU U
MPOrpaMMHBIMH BO3MOXKHOCTSIMU 1athopmel EV3. Kpome Toro, 3to — OTIWYHBIN
WHCTPYMEHT i1 WHTEHCUBHOM TMOATOTOBKM K pa3IMYHBIM POOOTOTEXHUYECKUM
COPEBHOBAHHUSIM.

- 4 wuccrenoBaTeNbCKUX TMPOEKTa (pa3paOdoTaHbl Jii O3HAKOMIICHUSI YYalllUXCsl C
MIPOLIECCOM MJIAHUPOBAHUS A3POKOCMUYECKUX MPOTrpamMM U MOATOTOBKUA K MUCCHSIM );

- 7 TeMaTHUYeCKUX MHCCUHN (KOHCTPYHPOBaHHE POOOTOB JUIA PEIICHUS MPAKTUYCCKUX
3aay MO OCBOEHHIO KOocMoca). B 3THX MHUCCHSX YYEHUKH NPUMEHSIOT M TBOPUYECKHU
aJanTUPYIOT CBOM HAaBBIKM NPOTPAMMHUPOBAHUS M KOHCTPYUpOBaHUS POOOTOB, pelias
peanbpHble 3a1aun U npobisiemsbl, HA 100 % peanuCTUYHBI U TECHO CBSI3aHHBI C TEOpHUEH



peaTbHbIX KOCMUYECKHX HuccheqoBaHui. OHM pa3paboTaHbl COBMECTHO C HACTOSIIIUMU
WH)XE€HepaMH B 00JIacCTM KOCMOHABTHKHM U pakerocTpoeHuss NASA u mpenocTaBisioT

YUC€HHUKaM BO3MOXHOCTbL CO344BaTh,

HcciacaoBaTb M TECTHUPOBATH HMHHOBAIMOHHBIC

PEIICHUS B paMKaX aKTyaJbHbIX TEM IO OCBOCHHIO KOCMHUYCCKOI'O IPOCTPAaHCTBA
OCHOBHEIC 3aJaHus1, BBIIIOJIHACMBIC C IIOMOIIIBIO Ha60pa «Kocmuueckue IMPOCKTHI»:

- YcTaHOBKA CTAHIIMHU CBSI3H,

- Cobpatb KOMaHy;

- PeakTuBupoBaTh Mapcoxon;

- 3alyCTUTh CIIyTHHUK HA OPOUTY;

- B3sa1b npoOy rpyHTa u T.1.

Pa3zoen 4 - lloBTopenne u3yueHHoro marepuaJia. [lonBeaenne uToros 3a roji.

(5 xiaacc, 34 yaca)

Homep
MOJIeNn
Lego Teopernu|[IpakTiu
Educati (Konnue| eckne | ecxue
Ne | Hasanue paznena/ Tembl 3aHATHS on CTBO |3aHATUA |3aHATHUSA) | Lnarupyemer
Wedo | yacos | (kom-Bo | (kom-Bo | © PO
2.0 - 4acoB) | 4acoB)
45300
45544
1. BBenenue
Texnuka 6e30MmacHOCTH TpU paboTe ¢ 1 Hepenst
1.1 kommbrotepom. [IpaBuna paGoTsl ¢ 1 1
KOHCTPYKTOPOM.
2 [3HAKOMCTBO ¢ KOHCTPYKTOpOM L ego
21 Lego Education Wedo —45300. Lego 1 1 2 nepenst
"~ [Mindstorms EV3 — 45544,
3 [BHaKOMCTBO ¢ MPOrpaMMHBIM o0ecrieueHHueM U 000Py10BaAHUEM
31 1 1 3 Henmens
BrzyanbHas cpena mporpaMMHUPOBAHUS
[TporpammubIii HHTEpdETC 4 Hezenst
3.2 |(MukpokoMmbroTep). MOTOpEL 1 1
JlaTunkm.




KoncTtpynpoBanme 3aganabix mojaesieit WeDo

4.1 Maiino - Hay4HbIA BE3AEXO/I. 1 1 5 Henens
4 2 [Tsra, xonp0a, TOIYOK. 1 1 6 Hemens
4.3 (CKOpOCTh U €3/1a. 1 1 7 Henens
[ [pouHbIe KOHCTPYKIIUH, phIYAr. 8 Henens
4.4 1 1
4.5 [[Mepemenenre MaTepuanoB, HOILEM. 1 1 9 Hezens
J[BrKEHNE, BpallleHHE, TOBOPOT, 10 nenens
4.6 PYJIEBOM MEXAHU3M. 1 1
5 |[KoncTpyupoBanme 3aaHHbIX mojeeil EV3
11-13 nenens
5.1 poGor Vunrens 3 3
14-16 nenens
5.2 [ [BeTOCOPTUPOBIIMK 3 3
53 ipoGoii 3 3 17-19 nenens
5.4 [letok 3 3 20-22 "enens
23-25 "Henens
55 Pogor pyka 3 3
6 [MuauBuayajJbHasi MPOEKTHAs 1esAITeJIbHOCTh
6.1 Co3anre cOOCTBEHHBIX MOEIEH B 4 4 26-29 menens
" Irpynmax
6.2 CopeBHOBaHHUE Ha CKOPOCTH IO 2 5 30-31 nepenst
" CTpOUTENBCTBY NPONIECHHBIX MOIeNIEeH
6.3 PaGoTa ¢ mporpammoii LEGO Digital 5 5 32-33 nenens
" [Designer
6.4 1 1 34 nenens
" [loBTOpEeHME U3yUYEHHOTO MaTepHraia
54 29 u
Bcero 34 a ((14,71%)|(85,29%)
(6 k1acc, 34 yaca)
Homep Teoperu |[IpakTy
Moyienu | Kou4e| deckue | eckue Inanupyem
No Haspanue pasjena/ TeMbl 3aHATHA | 45544 | CTBO | 3aHATHSA [3aHATHA)
bI€ CPOKU
45560 | Hacos (kom-BO | (K01-BO
45570 Hacos) | 4acos)
1 | BBenenme 1
1.1. | Texnuka 6€30MacHOCTH TIPHU padoOTE C 1 1 Hezens

KoMIbroTepoM. [IpaBuiia paboTsl ¢




KOHCTPYKTOPOM.

Mopaeansr EV3 Ha ocHOBe

2 IKOHCTPYKTOpPOB 45544 + 45560 12
2.1 Buam (poGoT-MOHCTD) 2 2-3 nenens
2.2 |CrmuHep (pabprka UrpymIeK) 2 4-5 uenens
2.3 [[IyapT IUCTaHLMOHHOIO YIIPABICHHUS 2 6-7 nenens
2.4 [TaHKOOOT (I'yCEeHHYHBIH pOOOTAHK) 2 8-9 menens
2.5 [CioH (poOOT-CIIOH) 2 10-11 uenens
2.6 [Be3znexon (ctymeHexon) 2 12-13 uenenst
3 [Mogeas EV3 Ha ocHoBe
IKOHCTpPYKTOpa 45570
3.1 TpenupoBoUHas MUCCHS 9 14-22 nenens
3.2 Tematueckue Muccun / 23-29 menens
3.3 lccnenoBarenbckue MPOEKTHI 4 30-33 regens
[loBTOpEeHNE NU3YYEHHOTO
4 MaTepHaJia. 1
[ToaBeneHnue UTOroB 3a roj
4.1 [[loBTopeHne n3yueHHOro Marepuana. 1 34 nepenst
24 324
Beero 349 (5,88%) |(94,12%)

Bcero o mporpamme: 68 u.

Cnmcok JJuTepaTypsbl 1JIs eJarora:

1. Oscsaunkas JI.FO. Kypc nporpammupoBanus po6ota EV 3 B cpene Lego

Mindstroms EV3 / J1.YO. Oscsuunkas, J.H. OBcsauunkuii, A.Jl. OBCIHULIKHUE. 2-¢
u3znanue., nepepad. U non. — M.: M3natensctBo «Ilepon, 2016. — 300 c.

2. Korerosa 1.B. Pabouas nmporpamma «TexHOIOTHS TPUMEHEHHSI TIPOTPAMMHUPYEMBIX
poboToTexHUYecKux penieHuit Ha mpuMmepe mathopmel LEGO MINDSTORMS

Education EV3»




. ABTOMaTH3upoBaHHOE ycTpoicTBO. [IepBoPo6oT. Kuura nns yuurtens. K kaure
MpujiaraeTcsi KOMIakT — AUCK ¢ BUACOPUIbMAaMU, OTKPBIBAIOIIUMHU 3aHSTHS TIO
teme. LEGO WeDo, - 177 c., nui.

. AcmonoB A.I'. ®opMupoBaHHe YHUBEPCATbHBIX YU€OHBIX JEHCTBUI B OCHOBHOM
IIKOJIE: OT AecTBUA K MbIciu — Mocksa: [Ipocsemnienue, 2011. — 159 C.

. Kuura yuutens LEGO Education WeDo (351ekTpoHHO€E ocobue)

. Kommnext metoauueckux matepuanoB «llepBopo6oT». UHCTUTYT HOBBIX
TEXHOJIOTHH.

. Mup Bokpyr Hac: Kuura npoexToB: YueOHoe nmocodue.- [lepeckas ¢ anri.-M.: UHT,
1998.

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




