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HOACHUTEJBHASA 3AIINCKA

[IporpaMmma  opueHTMpoBaHa Ha  peanu3auuio B LlenTtpe  oOpas3oBaHus
€CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOW HampaslieHHOCTeH «Touka pocTa», CO31aHHOIO
Ha ©Oaze ['BOY COII mnoc. HWnbmeHb C 1eIbl0 pa3BUTHUS Yy 0OydYarolmuxcs
€CTECTBEHHOHAYYHOW, MaTeMaTH4eCKor, HH(POPMAIIMOHHON TPaMOTHOCTH, (POPMUPOBAHUS
KPUTUYECKOTO M KPEaTMBHOI'O  MBIIUICHUS,  COBEPLICHCTBOBAaHUS  HABBIKOB
€CTECTBEHHOHAYYHOU U TEXHOJOTHYECKON HAIIPABICHHOCTH.

Ha 6aze llentpa «Touka pocra» oOecnednBaercs peanusanus 00pa30BaTENIbHBIX
pPOrpaMM €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOM HAIpaBIEHHOCTEN, pa3paboTaHHBIX B
COOTBETCTBUM C TpeOOBaHUSMHU 3aKOHOJATENbCTBA B cepe oOpa3zoBaHUS U C YUYETOM
MeTtoau4eckux peKOMEHIANM.

Hcnons3oBanue obopynoBanus Llentpa «Touka pocTta» MO3BOJISET CO3aTh YCIOBHUSA:

- JUISl pacClIMpPEHUs COJIEP KaHMS IIKOJBbHOTO 00pa30BaHMS;

- JUIs IOBBILIEHUS TO3HABATEILHON aKTUBHOCTH O0YYarOUIUXCsl B €CTECTBEHHO-HAYYHOMN
o0nacTu;

- U1 Pa3BUTHUA JJMYHOCTU peOEHKA B Mpoliecce 0O0yUEHUsI €r0 ClIOCOOHOCTEH,
(OopMHpPOBaHUA U yIOBIETBOPEHUS COLIMATIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEN;

- IS paboThI C OJTAPEHHBIMU IIKOJbHUKAMU, OPTaHU3ALMU UX PA3BUTHUS B PA3IMUYHBIX
o0yacTax oOpa3oBaTeNbHON U TBOPUYECKOM NEATEIBHOCTH.

B coorBerctBun ¢ TpeboBanuamu DI'OC ocHOBHOro oO0miero o00pa3oBaHUS
OoOy4Jaronuiicst JOJMKEH BIAJCTh YHUBEPCAIbHBIMU YY€OHBIMU JECHCTBUSAMHU, CIIOCOOHOCTHIO
UX WCIOJb30BaTh B YYEeOHOHM, TIO3HABATEIbHOW W COLMAIBHONW TIPAKTUKE, YMETh
CaMOCTOSITENIbHO TIJIAHUPOBATh U OCYIIECTBISATH YYEOHYIO JesATEIbHOCTh, CO3/aBaTh,
MPUMEHATh U TPeoOpa3oBBIBATh 3HAKM M CUMBOJIBI, Hcnoiab3oBaTh MKT. Texnomorum
o0pa3oBaTenpbHOl ~ POOOTOTEXHUKH  CHOCOOCTBYIOT  3(Q(GEKTUBHOMY  OBJIAJICHUIO
00y4YaroIMMUCS YHUBEPCAIBHBIMU YUY€OHBIMHU JEUCTBUSMH, TaK KaK OOBEIUHSIIOT pPa3HbIC
CIOCOOBI IESITEIbHOCTH MPH PEIICHUH KOHKPETHOM 3a7aun. Mcnoap30BaHre KOHCTPYKTOPOB
3HAYUTETHFHO TOBBIIIAET MOTUBAIIUIO K U3YUYCHHUIO OTAEIBbHBIX 00pa30BaTEIbHBIX MPEIMETOB
Ha CTYNEHH OCHOBHOTO 0OOIIEro oO0pa3oBaHUsA, CIOCOOCTBYET Pa3BUTHIO KOJUIEKTUBHOTO
MBIIUIEHUSI U CAMOKOHTPOJISL.

Kypc HampaBnenus BHEYpOUYHOU nesTeabHOCTH «P0OOTOTEeXHMKa» TpenHa3HA4YeH IS
TOTO, 4YTOOBI TOJIOKUTH Haydaao (OPMHPOBAHUIO Yy YUYANIUXCS  IIKOJBI IEJIOCTHOTO
MPEJICTABIICHUSI O MUPE TEXHHUKH, YCTPOMCTBE KOHCTPYKLHMH, MEXaHU3MOB W MAIlHWH, UX
MECTe B OKpykaroumeM wmupe. Peanmzanns JaHHOrO Kypca IO3BOJISIET CTUMYJIMPOBATh
HMHTEpEeC U JIDO03HATEILHOCTD, Pa3BUBATh CIIOCOOHOCTH K PEIICHUIO MTPOOJIEMHBIX CUTYaIIUM
YMEHHIO UCCIEA0BaTh MPOoOJeMy, aHAIM3UPOBATh UMEIOIIHUECS PECYpPChl, BBIBUTATh UJIEH,
IJIAHUPOBATh PEIICHUSA W PEaTU30BbIBATh UX, PACIIMPUTh TEXHUUECKUM U MAaTE€MaTUUYECKHUI
cioBapu yuyeHuka. Kpome »3roro, peanmsamus 3TOro Kypca  IOMOTAaeT pPa3BUTHIO
KOMMYHHMKATUBHBIX HABBIKOB YYalIMXCs 33 CUET aKTUBHOI'O B3aUMOJIECHUCTBUS JETEU B XOJE
rPYNIOBOW MPOEKTHOMU JIESITEIBHOCTH.



Iesn kypca:

1. caMOpa3BUTHE U Pa3BUTHE JMYHOCTU KAXIOTO peOEHKa B MPOIECCE OCBOCHUS
MHpa Yepe3 ero COOCTBEHHYIO TBOPUECKYIO MPEAMETHYIO AESTEIBbHOCTD;

2. BBEJCHUE  IIKOJIBHUKOB B  CIOXHYIO  Cpely  KOHCTPYHPOBAHHUS  C
UCIOJIb30BaHUEM UH(DPOPMALIMOHHBIX TEXHOJIOTU;

3. OpraHu3alysl 3aHATOCTH IKOJbHUKOB BO BHEYPOUHOE BpPEMSI.

3apaum kypca:
3HaKkoMCcTBO co cpemoit mporpammupoBanuss LEGO MINDSTORMS EV3, 6a30BbiM,
pecypcHbIMU Habopamu u Habopom koHcTpykTopa LEGO WeDo u LEGO EV3;

BbISBUTH U TIOJJIEPKAaTh TBOPUECKUX €T, MOTUBUPOBAHHBIX Ha MPO(decCuOHATbHYIO
JESTEABHOCTh U MOJyYeHHE BHICOKOKAY€CTBEHHOTO BBICIIEIO 0Opa30BaHUS B COBPEMEHHBIX
U TIEPCTIEKTUBHBIX 00JIaCTAX 3HAHUM MHKEHEPHOTO MPOdUIIs;

CdopmupoBaTh yMEHHE CaMOCTOSITENIbHO pelIaTh TEXHUYECKHUE 3aJadd B IpoIiecce
KOHCTPYMpOBaHUs Mojeliel (BbIOOp Marepuana, IUIAHUPOBAaHUE MPEICTOSIIMX JCHCTBUH,
CaMOKOHTpPOJIb, YMEHHE MPUMEHSATH I[OJYyYCHHbIC€ 3HAHUSA, TPUEMbBl M OMNBIT B
KOHCTPYHPOBAHUU JPYTHX OOBEKTOB U T.11.);

CTuMynupoBaTh HAXOAYMBOCTh, H300PETATENBHOCTh M TOHUCKOBYIO TBOPYECKYIO
NEeATENbHOCTh YYAIIMXCA, U OPUEHTUPOBAHHE HA PEIICHUWE HWHTEPECHBIX U INMPAKTHYECKHU
BAKHBIX KOMIUICKCHBIX 3a]1a4;

[lo3HaKOMHUTH yYamMXcs C OCHOBaMU POOOTOTEXHUKH U  CYIIECTBYIOIIMMHU
COpPEBHOBAHMSIMU POOOTOB;

DCTEeTHYECKOE, HPABCTBEHHOE U TPYI0BOE BOCIIUTAHUE;

Pa3BuTh TBOpUECKHE CIOCOOHOCTH;

CdopmupoBaTh yMeHHE paOOTHI C HAYYHO-TEXHUYECKON JTUTEPATypPOH;

Pa3BuTh HaBBIKM MOMCKA UHPOPMAIIUU U PACKPHITH BO3MOKHOCTU ceTu MHTepHeT nst
paboThI Ha/l POCKTOM.

3HaKOMCTBO cO cpefoi nporpammupoBanus LEGO Mindstorms EV3,

VYcBoeHne OCHOB NPOrpaMMHPOBAHHUS, MOJYYUTh YMEHUS COCTaBJIEHHUS MPOCTBIX U
CJIOHBIX aJIrOPUTMOB;

YMeHre uCronb30BaTh CHUCTEMbl PETUCTPALMU CUTHAJIOB JAaTYMKOB, IMOHUMAaHUE
MPUHIUMIIOB OOpPaTHOU CBSI3U;

[IpoekTupoBanre poOOTOB U MPOrpaMMHUPOBAHUE UX JIEUCTBHIA;

Yepes coznanne cOOCTBEHHBIX MPOEKTOB MPOCIIECKUBATH O3y MPUMEHEHHS] pOOOTOB
B pEIbHOM KU3HU;

Pacmupenue o6mactu 3HaHUH 0 Ipodeccusix;

dopMupoBaHUE YMEHHS pabOTaTh B TPYIIIIE;

Pa3zBuBaTh ymMeHMs HM3JIaratb MBICIM B YETKOM JIOTMYECKOM MOCIENOBATEIBHOCTH,
OTCTauBaTh CBOIO TOYKY 3PEHUS, aHAIIU3UPOBATH CHUTYAIMI0 U CAMOCTOSITEJIbHO HAXOJUTh
OTBETHI HA BOMPOCHI IyTEM JIOTHUYECKUX PACCYKICHUM.

Pe3yabTaThl 0CBOEHMSI Kypca BHEYPOUHOIi 1eATEJILHOCTH
Jlannass mporpamMma oOecreunBaeT (POPMUPOBAHUE YHUBEPCAIBHBIX yUEOHBIX
JEHUCTBUH, a TaK)Ke JOCTIKCHHE HEOOXOIUMBIX MPEAMETHBIX Pe3yJbTaTOB OCBOCHHS Kypca,
3anoxeHHbix B ®I'OC.



Ha panHom kypce oOydeHHss B XOJIe OCBOCHHMSI MPEIMETHOTO COJACPKAHUS
00€CTIeunBaIOTCSl YCIIOBUS JIJISl JOCTHIKEHHUS OOYYarONUMUCS CIAEAYIOMNUX JTHYHOCTHBIX,
METaIPEAMETHBIX PE3yIbTATOB.

JInuHocTHbIC YY /]
[ dbopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH, OOYYaIOIIUXCS K CaMOPa3BUTHI0O U CaMOOOpa30BaHHIO HAa OCHOBE
MOTHBAIUU K O0YYEHHUIO U MO3HAHUIO;

O dbopmupoBaHue EJI0CTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;
[ pa3BUTHE OCO3HAHHOTO M OTBETCTBEHHOIO OTHOIICHUS K COOCTBEHHBIM

nocTynkam npu padote ¢ rpaduyeckoit nuudopmarmeii;

PeryasituBubie YY /|
- (opmupoBaHue y 00y4aromuxcsi YMEHH CTaBUTh Yy4EOHbIE LIETH;
1 IUIAHUPOBAaHHE CBOUX JCWCTBUM B COOTBETCTBHUM C TIOCTABJICHHOW 3ajayed H
YCIIOBHUSIMU €€ peau3alily;
-~ YMEHHE OLICHUBATh Pe3yJibTaT CBOEH pabOThI C MOMOIIBI0 KOMIIBIOTEPHBIX MIPOrPaMM, a
TaK)K€ CaMOCTOSITENIbHO ONPEEIISTh MPOOebl B YCBOEHUN MaTepuaa Kypcea.
. YMEHHE CIMYaTh Pe3ysbTaT C 3TAJOHOM (LIEJIBIO);
[ YMEHUE BHOCHTh KOPPEKTUBBI B JEHCTBHUA B CIIy4a€ pacXOXKICHUS pe3yJbpTaTa
pEeLIeHMs 3aJa4M C paHee NOCTABICHHON LIETIBIO.

ITo3naBaTenbHbIE YY ][

[ YMEHHE UCKATh U BBIACISTH HEOOX0AUMYI0 HH(GOPMAIIUIO;

[ YMEHUE  MOJEIHUPOBATh  MPOCTPAHCTBEHHO-TpaUUYECKUe  MOJEIH  pPEalbHbIX
0O0BEKTOB;

[ YMEHUE CTaBUTh U (POPMYIHPOBATH MPOOJIEMBbI, CAMOCTOSTEIBHO CO3/1aBaTh

aNTOPUTMBI JCSITCIBHOCTH I PEIICHHUS MPoOJeM TBOPYECKOTO XapaKTepa: CO3JaHue
Pa3IUYHBIX MH(POPMAIMOHHBIX OOBEKTOB C HCIOJIB30BAHUEM CBOOOJHOTO MPOTPAMMHOIO
o0ecrneveHusl.

KommynukatuBnbie YY/I:

[ dbopMHpoBaHNEe KOMMYHUKAaTUBHON KOMIETEHTHOCTH B Ipoliecce 00pa3oBaTeIbHOM,
yueOHO-HCCIIe10BaTEeNIbCKON, TBOPUECKON U IPYTUX BUJIOB JI€ATEIBHOCTH.

[ YMEHHE C TIOCTATOYHOM MOJHOTOW M TOUHOCTBIO BBIPAKaTh CBOU MBICIIH;

[ WHULIMATUBHOE COTPYAHUYECTBO B IMOUCKE U cOope nHpopmanuu;

[ aZlcKBaTHas OLICHKA, KOPPEKLUs AeUCTBUM NIapTHEPA,

[ yMEHUE JOrOBapUBAThCA C JIIOJAbMH: BBINOJHSAS PA3IMYHBIE POJU B TPYIIIE,
COTPYIHHMYATh B COBMECTHOM PEILIEHUU MPOOJIEMBI (3a/1a4n);

[ YMEHHUE YBAKUTEIbHO OTHOCUTHCS K MO3UIIMH JIPYTOTO.

AKTYaJIbHOCTH MPOrPaMMbI

AKTyaqbHOCTh JAHHOW MPOTPAMMBI COCTOMT B TOM, YTO POOOTOTEXHWUKA B IIIKOJIC
MPEACTABISICT  y4damuMmcsi TexHojorun 21  Beka, CrmocoOCTBYeT pa3BUTHIO  UX
KOMMYHHKAaTUBHBIX CIIOCOOHOCTEH, pa3BUBaECT HAaBBIKH B3aUMOJICHUCTBU,



CaMOCTOSITENIbHOCTH TIPU TPUHATUW PEUICHHH, PAaCKpPhIBAET UX TBOPUECKHUH MOTEHIUAL.
[lompocTku Jydille MOHMMAIOT, KOTJAAa OHU YTO-TMOO CaMOCTOSITENIBHO CO3JAI0T WU
uzooperator. [lpu mnpoBeneHHH 3aHATUH MO POOOTOTEXHHKE 3TOT (PAKT HE MPOCTO
YUUTBHIBACTCS, @ PEaTbHO UCIONB3YETCS Ha KaXKIOM 3aHITHH.

Peanuzanus 31Ol mporpaMmbl B paMKax CpeIHEW IIKOJIbl TOMOTaeT Pa3BUTHUIO
KOMMYHUKATUBHBIX HABBIKOB YYalllMXCS 32 CUET aKTUBHOTO B3aMMOJICUCTBHS JIETEH B XO€
IPYIIIOBOM MPOEKTHOM JIEATETbHOCTH, pa3BUBAET TEXHUYECKOE MBIILJIEHUE MTpHu padote ¢ 3D
penakropom LEGO u nadopom Lego Education WeDo, LEGO MINDSTORMS EV3, Tak
e o0ydaeT HayalbHbIM HaBbIKaAM MPOTPAMMHUPOBAHMUS.

[Iporpamma HampaBieHa Ha (OPMUPOBAHKME TBOPUYECKON JIMYHOCTH, YMEIOIIEH KpPEaTUBHO,
HECTaHJAPTHO MBICTUTE. TexHomornyeckue Habopsl KoHCTpykTopa LEGO Education WeDo
u LEGO MINDSTORMS EV3 opueHTHpOBaHbl Ha H3Y4YCHHE OCHOBHBIX (UINUECKUX
MPUHIMUIIOB M 0a30BBIX TEXHUYECKHUX PEIICHHM, JIeKAIIUX B OCHOBE BCEX COBPEMEHHBIX
KOHCTPYKIIMH U YCTPOWCTB.

OO01ast XapakTepUCTHKA IPOrPAMMBI.
[IporpamMmMa BHEYpOUHOI I€ATEIHHOCTH MpeaHa3HAUYCHA 11 00yJaromuxcs 5-6-X KIaccoB.
JlaHHasi mporpamMMa MpeAIoIaraeT peleHue HHKEHEPHBIX U KOHCTPYKTOPCKUX 337a4, a
Takke 00yueHrne 00beKTHO-OPUEHTUPOBAHHOMY IMPOTPAMMUPOBAHUIO U MOJCIUPOBAHUIO C
ucnosb3zoBanue KoHcTpykTopoB LEGO Education WeDo, LEGO MINDSTORMS EV3.
Ncnons3zoBanue koHCTpykTOpoB cepun LEGO WeDo u LEGO EV3 no3BoJisitoT pemiars He
TOJBKO TUIIOBBIE 3a7]a4M, HO U HECTAHAAPTHBIE CUTYAllUH, UCCIIEIOBATh JATUUKHU U
MoBeJIeHUE poOOTOB, BeCTH cOOCTBEeHHBIC HaOMtoeHus. Kpome Toro, paboTta B KOMaH/e
croco0CTBYET (hOPMUPOBAHUIO YMEHHUS B3aUMOJIEUCTBOBATh C COYYCHUKAMU,
dhopMyIHpoBaTh, aHATM3UPOBATH, KPUTHUECKH OLICHUBATh, OTCTaMBaTh CBOU ujeu. [1pu
nanpHenmeM ocBoeHn LEGO WeDo u LEGO EV3 crtaHoBUTCS BO3MOKHBIM BBITIOJIHEHUE
CEPBhE3HBIX MPOEKTOB, PA3BUTHUE CAMOCTOSITEILHOTO TEXHUYECKOTO TBOPUECTBA, yUacTHE B
COpPEBHOBAHMSX MO poOboTOTEXHUKE .PaboTa ¢ 00pa3oBaTeNbHBIMU KOHCTPYKTOpPaMHu
LEGO WeDo u LEGO EV3 no3Bosisier mKoJbHUKaM B (hOpMe MO3HABATEIbHON UTPbI
y3HaTh MHOTHE BaXKHBIC UJIEU U Pa3BUTh HEOOXOANMBIC B TAJbHEHIIICH )KU3HU HABBIKH.

Conep:kaHue NporpaMMbl BHEYPOUHOIi 1eATeJIbHOCTH
1-p1ii ro 00yvenusi (5 kiacc) — 34 yaca

3amaya JaHHOTO Kypca - TO3HAKOMUTH OOyYaromuxcsi ¢ KOHCTpyKTopoM Lego
Mindstorms EV3. Hayuuts coOuparh 0a30BbIe KOHCTPYKIMH POOOTOB, MPOTPAaMMUPOBATH
WX TI0J] OTIPEICTICHHBIC 3a/1auH, pa300paTh 0a30BbIC PEIICHUS HanOO0JIee PaCTIPOCTPAHCHHBIX
3a7a4-COPEBHOBAHUM.

Kypc paccuntan Ha fenaromux MEpBbIE MIard B MHP POOOTOTEXHUKH C TTOMOIIBIO
KoHCTpykTOopa Lego Mindstorms EV3. Bce nmpumepbl poOOTOB B 3TOM Kypce CIAElaHbl C
nomoipo  KoHcTpykTopa Lego Mindstorms EV3, mnporpammupoBanue poOOTOB
oOBsICHsIETCS Ha puMepe cpenbl pazpadoTku Lego Mindstorms EV3.

Pa3zoen I - Bseoenue

BBoanbiii ypok. TexHuka 0€30MaCHOCTH MpU pabOTe ¢ KOMIBIOTEPOM B KaOHUHETE
pobotorexuku. IlpaBuma paboTel mpu paboTe ¢ KOHCTpyKTOpoM. IIpaBmiio paboThl ¢
KOHCTPYKTOpPOM U anekTpuueckumu npudopamu Habopa LEGO WeDo u Lego Mindstorms
EV3. PoGotorexnuka B Kocmuueckoit otpocnau, poboroTexHuka Ha ciayxoe MYC.



JleMOHCTpanus IMepeoBbIX TEXHOJIOTMYECKUX Ppa3pabOTOK HMCHOJb3yeMbIX B Poccuiickoit
denepanum.
@Dopmbl  3anamuit: nekuus, Oecena, WHAUBUAyaldbHass paboTa, TNpe3eHTaLus,
BHJIEOPOJIHK.
Pa3zoen 2 - 3nakoMcTBO ¢ KOHCTPpYKTOpPOM Lego
3nakomcTBO ¢ Habopamu Lego Education WeDo (Aptuxyn: 45530) u ¢ 6a3oBbIM
HabopoMm Lego Mindstorms Education EV3 (Aptukymn: 45544).
[ToHSATHS OCHOBHBIX COCTABJISIFOUIMMHU YacTed Cpejibl KOHCTPYKTOpA, LBET, (POPMBI U
pa3mepsl JeTajen.
Dopmul 3anamuir: nexuus, 0ecena, mpe3eHTaIus.
Pa3zoen 3 - 3HakoMCTBO ¢ IPOrpaMMHBIM oOecriedeHHeM U 000pPy10BaHHEM
W3ydenne yueHnKamMu BU3yallbHOM cpepl mporpammupoBanusa Lego Mindstorms EV3
Home Edition, e€¢ nnrepdetica u 6J10K0B.
Nzyuenne mukpoxommbioTepa (Moayis EV3) nabopa LEGO EV3, ero untepdeiica
BCTPOEHHOT'O B MEHIO U BO3MOXHOCTEU MPOrpaMMUPOBaHUS OJIOKOB.
Moayabs EV3 ciayXuT HEHTpOM yIpaBJICHHS U SHEPreTUUECKON CTaHLuel poOoTa.
Uccnenosanne motopoB u natuukoB Habopa LEGO EV3:
BoJsbmoii MOTOp - MO3BOJISIET 3alpOrpaMMHUPOBATh TOYHBIE M MOILUHBIE JEHCTBUSA
pobora.
CpenHuii MOTOP — MO3BOJISIET COXPAaHATh TOYHOCTh JBM)KEHUN poOOTa, KOMITAKTHBIN
pa3Mep MexaHu3Ma OTIMYaeTCsl OBICTPOIl peakuuei ABIKEHUH.
YabTpa3ByKOBO#l [JaTYMK - UCIOJB3YET OTPAKECHHBIE 3BYKOBBIC BOJHBI IS
U3MEPEHUS PACCTOSIHUS MEXAY JaTYUKOM U JTHOOBIMU OOBEKTaMU Ha CBOEM IIYTH.
JlaTyuK 1HBeTa — IIOMOTaeT pPaclo3HaTh CEMb PAa3JIMYHBIX LBETOB U OIPEACIIUTH
APKOCTD LIBETA.
JlaTuMKk KacaHMsi — pacro3HaeT TPU YCIOBUA: TPUKOCHOBEHHE, IIETYOK,
OTITyCKaHHE.
AKKyMYJIITOPpHasi 0aTapesi — 5KOHOMUYHbIN, SKOJIOTHYECKN O€3BpE/IHbIE U yIOOHBIN
MCTOYHMK 3HEPTuu AJid poOoTa.
Dopmul 3anamuii; nexuus, Oecena, UHIWBUIyaIbHAs padoTa, PEIICHHE MPOOJIEMBI,
MpakTU4YecKas padora.
Pazoen 4 - KonctpynpoBanue 3aaHHbIX Mojeaeid WeDo.
Mooenu WeDo
Hayunbiii Be3gexon Maiino, oH ke mpenctasisier 6a3oBbiii Habop LEGO Education
WeDo 2.0, sBasisick ero «Jidiom». Y po0oTa BakHas MHCCHS: €My HEO0OXOAMMO HaWTH
MPU3HAKU JKU3HU Ha IJIaHETe M JOCTaBUTh 00pa3iibl B Jaboparopuro g uzydenus. B xone
paboThl HaJ MPOEKTOM JETH M3ydyaT pabOTy NAaTYMKOB JIBMXKEHMSI M HAKJIOHA, MPUHIIMIIBI
B3aMMOJICUCTBUS ¢ IpyruM podotoM. CoBMecTHast paboTa — Maiisio JBONHSIIKY.
Takke npenjaraercs coOpaTh TaKue MOJENH, KaK TOHOYHAs MallWHa, TArad, IBETOK,
JSATYLIKA, MyCOPOBO3 U BEPTOJIET, poO0TOB 1o Ha3BanueM L1Lmo3» u «3emuerpscenuey.
N3yuaetcs - ABMKEHUE, TsTa, TOJIKAHUE, XOAb0a, TOMUYOK, CKOPOCTh U €3/1a (M3y4aroTcs
(bakTophl, KOTOpPbIE MOTYT YBEIUYUTh CKOPOCTh aBTOMOOWJISI, YTOOBI MOMOYb B
IIPOTHO3WPOBAHUMU JAIBHEHMIIEr0 ABMKEHUS). TakKe M3ydaroTCsl MPOYHBIE KOHCTPYKLMHU,
ppyar (MCcClel0BaHWE XapaKTEPUCTUK 3[aHUs, KOTOPHIE IMOBBIMIAIOT €r0 YCTOMYHMBOCTH K
3eMJIETPSICEHUIO, UCTIONB3YSI CUMYJISITOP 3€MIIETPSICEHUM, CKOHCTPYHUPOBAaHHBIN U3 KyOUKOB
LEGO). Ilepemelienne maTepuanoB, MOABEM, BpalleHUE, MOBOPOT, PYJIEBONM MEXaHU3M
(BUJIOYHBINA MOJBEMHHUK U CHETOOUUCTUTEND ).



Pazoen 5 - KoncrpynpoBanue 3agaHHbIX Mojgeeid EV3

VYyampecss mocTposiT M 3alporpaMMUPYIOT Moaenb «lIpocmoit podom», xotopas
MOMOXET Ha TMpaKkTUKe H3Y4YUTh padory moayJsi EV3. IlpousBogutcs mnoakirodyeHue
OOJBITX MOTOPOB K MOYJTIO Yepe3 CIeluaabHbIe YepHbIC Kabems Habopa.

Pabota ¢ mozensio «Pobdom ¢ oamyukom paccmosanusny 1MO3BOJIUT y3HATH YUYalIUMCS
paboTy yJbTPA3BYKOBOI0 JaTYMKA, €r0 MaKCUMaJbHbIE W MHUHUMAJbHbIE 3HAYCHUS.
Paznuunbie cmocoObl MPOrpaMMUPOBAHMS JaTyUMKa T[O3BOJUT HCCIENOBaTh paboTy
JIBUTATENIeH U BUXKEHUE PoOoTa.

W3yyeHnue naTuMka  1BeTa, IPOBOJUTCA  BO  BpeMs  KOHCTPYUPOBaHUS U
OpOrpaMMHUpOBaHUs  Mojaenu «Pobom ¢ oOamuuxom yeemay, ydalmyecs TPOBOJIST
uccieqoBaHue  padOThl  JaTuMuka W ero ocobenHoctu. llpu  pasHbIXx  BuAax
pOrpaMMHUpPOBaHUs PoOOTa, HAOIIOJAaeTCS U3MEHEHHE B IBUKCHUU JIBUTATETICH.

Takke ydamuecs coOepyT TaKhue MOJENH KakK: LBETOCOPTUPOBIIUK, TUPOOOi, IIEHOK,
poboT pyKa.

Dopmul 3anamuii: nexuus, 0ecena, MHAUBUAYalbHas paboTa, peleHue IpoOIeMBbl.

Pa3zoen 6 - UnpuBuayaJbHasi NIPOEKTHAS 1eATEJIbHOCTH

Co3nanue COOCTBEHHBIX MOJENe B Tpynnax (Hampumep - 4Yachl CO CTpEJKaMH,
rumHacT EV3, pobor-xynoxkuuk EV3 Print3rbot, ronounas mammna dopmyna 1 EV3,
MOMIIMK 10Ja, poOOT ¢ KJIELIHEH, ceneHoXxo 1, npuBoaHas miatpopma EV 3 Ha ryceHnyHOM
X01y).

CopeBHOBaHME HA CKOPOCTH 10 CTPOUTENBCTBY ITPOMIEHHBIX MOJEIEH.

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

LEGO Digital Designer 4 - mporpamMma ajisi CO3IaHUsl pa3iudHbIX 3D-00BEKTOB Ha
OCHOBE BHUPTYaJIbHBIX JeTasie KoHcTpyktopa LEGO oT camux pa3paOOTUMKOB 3TOTO
MOMYJISIPHOTO KOHCTPYKTOpa. 3ToM Jlero, Kak M B HAcCTOSIIEM KOHCTPYKTOpPE, MOKHO
UCIIOJIb30BaTh OrPOMHOE pa3HOOOpa3ue CyIIECTBYIOIIMX Ha nAaHHbld MoMeHT LEGO-
AJIEMEHTOB.

[Iporpamma LEGO Digital Designer BkitoyaeT npumepHo 760 THIOB 3JIEMEHTOB.
BriOpanHOl neTany MOXKHO NpUCBOUTH Jt000# 1BeT. Kak u B 0ObuHbIX 3D-penakropax,
pabouyro 001acTh MPOrpaMMbl MOKHO MPUOIMKATH U YIAISATh, Pa3BOPAYUBATH MO JTIOOBIM
yIJ0M, CBOOOJIHO MepeMelaThes mo Hed. 3agHuil poH MOXHO 10OaBUTH WM MOMEHSTH B
pexuMe TPocMOTpa roToBoi BuptyainbHoit monenun LEGO. UuTepdeiic mporpaMmmbl 04eHb
npocT W yO0OEH, IMOATOMY Jake CaMOMy MAaJeHbKOMY pEOCHKY OyIeT HEeCIO0KHO
pazoOpatbcst ¢ BuprtyanbHbeiM KoHCTpykTOpoM Jlero. Ilporpamma mnonpnepuBaeT aBa
peXrMMa KOHCTPYMPOBAHUS: Bbl MOXKET€ HayaTh BCE 'C HyJA" M BOIUIOTUTH CBOM Ja)e
HEMBICIUMbIC (DAHTA3UU B CO3JJaHHBIX MOJIETISIX WJIA JOTIOJTHUTH TTOYTH TOTOBBIE MOJIEIH, YTO
PEKOMEHIyeTCsl HAUMHAIOIINM MOJIb30BATEIISIM.

[ToBTOpEeHue n3yueHHoro marepuaia. [lonBeaeHre UToros 3a roJ.

2-oi roJ 00y4uenmus (6 kiaacc) — 34 yaca

Pazoen 1 — BBenenue

Broansiii ypok. IlpaBuiia moBeieHue U TexHUKa O€30MAaCHOCTH B KaOWHETE U TpHU
pabote ¢ koHcTpyKTOpoM. [ToBTOpeHue Kypcea 5 kitacca. 3HAKOMCTBO € PECYPCHBIM HaOOpOM
Lego Mindstorms Education EV3 (Aptukyin: 45560). [IpaBuino paboThl ¢ KOHCTPYKTOPOM U
anekTpuueckumu npudopamu Hadopa LEGO EV3. Po6oToTexHHKa B KOCMUYECKOM OTPOCIIH,
poboTorexHuka Ha ciry:k0e MUC. JlemoHCcTpalys nepeoBbIX TEXHOJIOTHIECKUX pa3paboToOK
ucnons3yemsIx B Poccuiickon denepannu.



@Dopmbl  3anamuit: nekuus, Oecena, WHAUBUAyaldbHass paboTa, Npe3eHTaLus,
BHJIEOPOJIHK.

Pazoen 2 - Mogeab EV3 Ha 0ocHOBe KOHCTPYKTOpPa apTuKyJI 45544+45560

W3ydenne yueHrKamMu BU3yallbHOM cpebl mporpammupoBanus Lego Mindstorms EV3
Home Edition, e€ untepdeiica u 6J10K0B.

N3yuenune mukpokommneiorepa (Monynb EV3) nadopa LEGO EV3, ero unrepdeiica
BCTPOCHHOI'O0 B MEHIO M BO3MOKHOCTEH MPOrpaMMUPOBaHUs OJIOKOB.

Moayab EV3 cinyXUT [EHTPOM YIIPABJICHHUS U SHEPTETUUYECKON CTaHIIMEH poOoTa.

Uccnenoanune motopoB u gatunkoB Habopa LEGO EV3: Gonbiioit MoTOp, cpenHuii
MOTOP, YAbTPa3BYKOBOM JAaTUUK, TaTYMK [IBETA, JATYMK KACAHUSI, aKKyMYJIATOpHas 6arapes.

Takke yyamuecs: cooepyT Takhe MOJENN Kak: 3Ham (poOOT-MOHCTP C FOJIOBOM cOOAKU
U OCTPHIMHU KJIBIKaMH), CIHHHED ((hadpuKa WUTPYIIEK - MPOW3BOJICTBEHHAS JIMHUSA), MYJIbT
AUCTAHIIMOHHOTO  yMpaBIEHUS, TAaHKOOOT  (TYCEHHUYHBIM  pOOOTaHK,  CIIOCOOHBIN
MPEOI0JIEBaTh Pa3JIMYHbBIC MPEMSITCTBUS), CJIOH (POOOT-CIOH, 3aXBaTHIBAIOIIMIT X000TOM
MPEaMETHI U U3/IAI0IIUN XapaKTepHbIE 3BYKH ), Be3A€X0/1 (CTyIIEHEX0).

@Dopmer 3anamuii: nekuys, Oecelna, MHIMBHAyalbHas paboTa, pemieHue MnpoOeMsl,
MpaKkTU4yecKas padora.

Pazoen 3 - Moaeab EV3 Ha ocHoBe koHCTpyKTOpa 45570

«KocMuueckue MpoeKTh» - 3TO KOMIUIEKT-AONOJHEHUE K 0a3oBoMy Habopy EV3.
OcHoBHasi TeMaTHKa Habopa — KOCMHUYECKOE MyTellecTBUE Ha maHety Mapc. B urpooii
dbopme yuanuecs: MoJy4aroT HaBBIKM B KOHCTPYMPOBAHUU CIIOKHBIX POOOTOTEXHUYECKUX
00BEKTOB U MOUCKE PEIICHHS MOCTABICHHBIX 3a/1a4.

[Io xomy pelieHUs aKTyaJbHBIX MPOOJIEM, CBS3aHHBIX C OCBOCHHEM KOCMOCA, JETU
00y4aroTCsi OCHOBaM IPOrpaMMHUPOBAHMS, HHPOPMATUKH, MATEMATUYECKUM U (PU3UUECKUM
3akoHaM. [[ns1 pabotsl ¢ 3TuM KomrekTom 3aHsatuil TpeOyercst Hannure ba3zoBoro Habopa
LME EV3 u JlononuurensHoro Haobopa "Kocmuueckue npoektsl EV3" (apt. 45570).

DTOT KOMIUIEKT HMHTEPECEH TEM, YTO OH COCTOMT M3 TPEHUPOBOYHBIX 3aJaHUMH,
pa3pabOTaHHBIX COBMECTHO C YYEHBIMH — MCCIIEOBATEISIMU KOCMOCA. Y4Yaluecsi CMOTYT
3aHUMAaThCSl UCCIIEIOBATENbCKON pabOTOM M CO3[1aBaTh CBOM PEUIECHUSI B 00J1aCTH OCBOCHUS
KOCMOCa.

[IpoexTtHas nearenbHOCTh ¢ HabopoM «Kocmudeckue npoektsl LEGO MINDSTORMS
Education EV3» mnomoxer pasBuBath STEM-koMmmereHinmu oOydammmXcs B paMKax
M3Y4YEHUSI PeajbHO CYIIECTBYIOIMX MH)XEHEPHBIX MpoOieM. Yyamuecs W3y4yaloT Hay4dHbIC
MPOOJIEMBI, C KOTOPBIMHU CTAJIKUBAIOTCS pealibHbIE HHKEHEPhI 1 KOCMOHABTHI.

- 9 TpeHUpPOBOUHBIX MHUCCHUH (TIpeTHA3HAYEHBI IS TOOYXKICHHUS YYaIIUXCS K
HAOJIOZCHUIO, CPAaBHEHUWIO, BBIUMUCICHUIO, BBIABMKEHUIO THUIOTE3). DTO UACAIBHOE
penierue A ObICTPOro v 3PGEKTUBHOTO 03HAKOMIICHUS C alMapaTHBIMU U IPOTrPaMMHBIMU
BO3MOXKHOCTsIMU Tuiatpopmbl EV3. Kpome Toro, 310 — OTIAWYHBIA HMHCTPYMEHT JUJIs
MHTEHCUBHON MOATOTOBKHU K Pa3IUYHBIM POOOTOTEXHUYECKUM COPEBHOBAHUSM.

- 4 wuccrnenoBaTeNbCKUX TMpoeKkTa (pa3paboTaHbl i O3HAKOMJICHHMS YYaIluXcs ¢
MPOLIECCOM IIJIAHUPOBAHMS A3POKOCMUYECKUX MPOrPaMM U MOATOTOBKU K MUCCHSIM);

- 7 TeMaTU4eCKUX MHCCHH (KOHCTPYHUPOBAHHE POOOTOB JJISl PEIICHHS] MPAKTUYECKUX
3a7a4 10 OCBOCHHIO KOCMOca). B 3THX MHCCHSIX YYEHHKH HPUMEHSIOT W TBOPYECKHU
aanTUPYIOT CBOWM HABBIKM MPOTPAMMHUPOBAHUS W KOHCTPYHPOBAHUS POOOTOB, perias
peanbHbIe 3amauu u mpoOsiembr, HA 100 % peanmucTUYHBI U TECHO CBS3aHHBI C TEOpHUEH
peanbHBIX KOCMHUYECKHMX ucchenaoBanuii. OHM pa3paboTaHbl COBMECTHO C HACTOSAIIUMU
WHXEHEpaMu B 00JIaCTU KOCMOHAaBTUMKH W pakeTocTpoeHuss NASA u npeaocTaBisIOT



YUYCHHUKAaM BO3MOKHOCTb CO31aBaTh, UCCIICAOBATh U TCCTUPOBATH MHHOBAIITMOHHLIC PCIICHUA
B paMKax aKTyaJIbHBIX TEM II0 OCBOCHHNIO KOCMHWYCCKOI'O IIPOCTPAaHCTBA
OcHOBHBIC 3adaHus, BBIIIOJTHACMBIC C IIOMOIIIBIO Ha6opa «KocMmuueckue ITPOCKTBI»:

- YcTaHOBKa CTaHIIMM CBSI3H;

- CoOpaTh KOMaH/y;

- PeakTuBHpOBaTH Mapcoxo;

- 3amyCTUTh CIIYTHUK Ha OPOUTY;
- B3stb npoOy rpyHTa U T.1I.

Pazoen 4 - IloBTopenue n3y4eHHoro marepuaJja. lloasenenue uToros 3a roj.



1-i1 rox 00yuenus (5 kiacc, 34 yaca)

HasBanwue pazaena/
TEMBI 3aHATHS

KonnuecTBO|
4acoB

Teopernueckue
3aHATUA (KOJI-
BO YacoB)

[IpakTueckue

3aHSATHSA)
(kKos1-BO
4acoB)

dopmMa NpoBeACHUS
3aHIATUU

LTOP/50P

1.1

TexHuka
0e30MacHOCTH MIPU
pabote ¢
KOMITBIOTEPOM.
[IpaBuna paboThl €
KOHCTPYKTOPOM.

becena

https://www.youtube.com/watch?v=yB

2.1

Lego Education
Wedo

Lego Mindstorms
EV3

Jlexnns

3.1

BusyanbHas cpena
[MPOrpaMMHUPOBAHHUS

Jlexnns

3.2

[IporpaMmHBbIi
uHTEepdeic

Motopsl. JlaTuuku.

(MUKPOKOMIIBIOTED).

Jlexuus

wsuaS5MZRc

https://robot-help.ru/lessons/lesson-

1.html

4.1

MaiJio - Hay4YHbIN
BE3IEXOI.

HpaKTI/I‘{CCKOC 3aHATHUC

4.2

Tsra, Xxonp0a,
TOJIYOK.

KomOuanpoBanHoe
3aHsThe (Oecena,



https://www.youtube.com/watch?v=yBwsua5MZRc
https://www.youtube.com/watch?v=yBwsua5MZRc
https://robot-help.ru/lessons/lesson-1.html
https://robot-help.ru/lessons/lesson-1.html

MpaKTUKA)

https://robot-help.ru/lessons/lesson-

5.html#comment-1231

https://robot-help.ru/tips/how-to-add-

sensors-ev3-software.html

CkopocTh U e37a. KomOuHupoBaHHOE
4.3 3aHsATHE (Oecena,
MpaKTUKA)
[Ipounbie KoMOuHupoBaHHOE
4 AlKOHCTPYKIIUH, 3aHsTHE (Oecena,
phIyar. MpaKTUKA)
[lepememienue KoMOuHupoBaHHOE
4.5MaTepuaios, 3ansTHe (Oecena,
[MOIHEM. MPaKTUKA)
J[BrKEHUE, KoMOuHMpoBaHHOE
| glEPaICHHE, 3aHsTHE (Oecena,
" moBOPOT, pyJEBOI MpaKTUKA)
MEXaHU3M.
5
5.1[Po6oT Yunrenpb [IpakTHyeckoe 3aHsATHE
5.2 IIpakTHueckoe 3aHsTue
[[BETOCOPTHPOBIIUK
5. 3F 5 IIpakTHueckoe 3aHsTue
upoboi
5.4 IIpakTHueckoe 3aHsTue
[[{enok
5. 5P IIpakTHueckoe 3aHsTue
000T pyka
6
Co3nanue NunuBuyanbHas padoTa.
6.1lco6cTBEHHBIX

MOJIEJIEN B TPyIIIax

6.2

CopeBHOBaHUE Ha
CKOPOCTb 10
CTPOUTEIBCTBY

CopeBHOBaHUE

https://robot-help.ru/lessons.html



https://robot-help.ru/lessons/lesson-5.html#comment-1231
https://robot-help.ru/lessons/lesson-5.html#comment-1231
https://robot-help.ru/tips/how-to-add-sensors-ev3-software.html
https://robot-help.ru/tips/how-to-add-sensors-ev3-software.html
https://robot-help.ru/lessons.html

[TPOWICHHBIX
MOJeJIEN

6.3

PaGorta ¢

rporpammoit LEGO 2

Digital Designer

PaGorta

C KOMIIBIOTEPOM

6.4

[loBTOpEHUE

N3Y4EHHOTO 1

MaTCpHUajia

[ToBTOpEeHUE

Bcero

344

54 294

2-0ii roj 00y4enusi (6 kiacc, 34 yaca)

HasBanue pazaena/ TeMbl
3aHITHS

KomnnuecTBO

TeopeTnueckue
3aHATHS (KOJI-

4acoB
BO YacOB)

[IpakTHyeckue

3aHSITHSA)

(K01-BO
4acoB)

dopma npoBeACHUS
3aHATUI

LTOP/20P

Beenenue

https://www.youtube.

1.1.

TexHuka 0€30MacCHOCTH
pu paboTe ¢
KomIbrorepoM. [Ipasuiia
paboTHI C
KOHCTPYKTOPOM.

becena

com/watch?v=yBws

Moneabr EV3 na ocHoBe
KOHCTPYKTOPOB 45544 +
45560

12

2.1[3nam (poboT-MOHCTD)

KomOuHupoBaHHOe
3aHsTUE (Oecena,
MpPaKTHKA)

uaSMZRc



https://www.youtube.com/watch?v=yBwsua5MZRc
https://www.youtube.com/watch?v=yBwsua5MZRc
https://www.youtube.com/watch?v=yBwsua5MZRc

KomOuHupoBanHoe

99 Crmanep (dadbpuka 3aHsTHE (Oecena,
MIPYLICK) MPaKTHKA)
KomOnHHpoBaHHOE

[1yIbT AMCTAHIIMOHHOTO

3aHsaTHE (Oecena,

https://robot-
help.ru/tips/home-or-

education.html#com

ment-1230

2.3
yIpaBIICHUS NpaKTHKa)
KomOuHupoBaHHOE
24 TankoOOT (TYCEeHUYHBIH zansaTue (Oecena,
" [poOOTaHK) NpaKThKa)
KomOnHHupoBaHHOE
2.5|Cnon (po6oT-ci1oH) sarsTue (becena,
paKTHKA)
KomOuHupoBanHoe
2.6[Be3nexon (cTymeHexon) satsThe (becena,
MPaKTHKA)
Moaeanb EV3 Ha ocHoBe
3
KOHCTpPYKTOpa 45570
3.1{TpenupoBoyHasi MUCCHUS
3.2[TemaTnueckue MUCCUU
33 ccnenoBaTebcKue NuauBuayanbHas
" [MpoeKTHI pabota

MaTepuaJa.

O/

IloBTOpPEHME U3YUYEHHOT 0

IlonBeaeHne HUTOrOB 34



https://robot-help.ru/tips/home-or-education.html#comment-1230
https://robot-help.ru/tips/home-or-education.html#comment-1230
https://robot-help.ru/tips/home-or-education.html#comment-1230
https://robot-help.ru/tips/home-or-education.html#comment-1230

4.1

[loBTOpEeHHE HM3YYEHHOIO
MaTepuana.

DOpOHTaTBHBIN OIPOC

Bcero

34y

24

32y
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