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IHosicHUTEJABLHAA 3AIINCKA

[Iporpamma BHeypouHOU aesrenbHOCTH «PoOGoToTexHuMka» misi 7 — 8 KIIACCOB COOTBETCTBYET
tpeboBanusm PI'OC, mpenHasHaueHa ajisi 0Oy4yaroIIMXCsS YPOBHS OCHOBHOTO 00mIero oOpa3oBaHUs
MYHUIIUIAIBHOTO  OIO/KETHOTO  001Ie00pa3oBaTeIbHOTO  yUpexKIeHHUsT [ aBpUIIbIIEBCKas OCHOBHAs
o0mreo0OpazoBarenbHas MIKOJA.

[Ipu cocrtaBieHMH JAHHOM MNpoOrpaMMbl aBTOPOM MCIIOJIB30BAaHbl CIEAYIOIIME HOPMAaTHBHO-
[IpaBOBBIE JOKYMEHTBI:

- ®enepanbHblil 3aKk0H 0T 29.12.2012 Ne273-03 «O0 obpazoBanuu B Poccuiickoit denepannny;

- IlocranoBnenne ['maBHOTO rocymapctBeHHoro Bpada P® ot 29.12.2010r. Nel89 «O6 yrBepkmeHun
CanlluH 2.4.2.2821-10....» p. «CaHUTapHO-IMIUIEMHUOIIOTUYECKAE TpeOOBaHUS K YCIOBUSM U
opraHu3aiy 00y4eHus B 0011e00pa30BaTENbHBIX YUPEKICHHUIX),

- IIpukaz MOuH P® ot 06.10.2009r Ne373 «OO0 yTBep:kJIeHUU U BBEIECHUU B JEUCTBUE (eepalbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHIapTa HaYaIbHOTO 00IIero oOpa3zoBanus» (C U3BMEHEHUSIMU U
JIOTIOJTHCHHUSIMHU )

- IIpukaz MOuH P® ot 17 nexabps 2010 roma Nel897 «OO0 yTBepkJAeHHH U BBEJACHHH B JCHCTBUE
GbenepaabHOr0 TOCYJapCTBEHHOTO CTaHAapTa OCHOBHOTO 0O0IMIero oOpa3oBaHus»(C H3MEHEHHUSAMH U
JIOTIOJTHCHHUSIMHU ) ;

- Nadopmarmonnoe mucbMo MOuH P® Ne03-296 ot 12 mas 2011r. «O0 opraHu3anuy BHEYPOUHOM
JeSITENIbHOCTH TMPH BBEACHUU (eAepaIbHOTO TOCYJapCTBEHHOIO 00pa3oBaTeNIbHOTO CTaHJapTa OOIIero
00pazoBaHUs»;

- [Tpukaz MOuH P® ot 31 nexadps 2015 romga Nel576 «O Baecernnu uzmenennii B @T'OC HOOy;

- [Ipukaz MOuH P® ot 31 nexabps 2015 roga Nel577«0O Buecenun uzmenenuit B ®I'OC OOOy;

- [lucemo MOwuH P® ot 14 nexabps 2015 roga Ne09-3564 «O BHEYpOUHOU NEATEILHOCTH U peATH3aIlun
JOTIOTHUTEIBHBIX 00pa30BaTEIbHBIX IPOTPAMM);

- IImcemo MOwmH Camapckoit obmactu ot 17.02.2016 NeMO-16-09-01/173-TY «O BHeypo4HOI
JEeSITEIbHOCTI;

- I'puroppeB /I.B., CremanoB II.B. BHeypouHass AesSTE€IbHOCTh IIKOJBbHUKOB. MeTOaMYECKUN
KOHCTpYKTOp — M., 2010.

- Ctparerus pa3BUTHsI OTpaciau HHOOPMAITMOHHBIX TeXHOJorul B Poccuiickoit @enepanun Ha 2014-2020
IT. ¥ Ha epciekTuBy a0 2025 rona;

- I'ocynapctBennas nporpamma Poccuiickoit @enepannun «MubopmanmonHoe obmectso» (2011-2020
TOJIbl);

JlanHasi mporpamma COCTaBJ€HAa M aJalTHpPOBaHa JUIsi BHEYPOUHOM JESTEIBHOCTH HAa OCHOBE
aBTOpcKoi mporpammbl 10 «PoOotoTexnmke» it 7-8 xmaccoB Oscsaunkor JLIO. Kype
nporpammupoBanuss podora EV 3 B cpenme Lego Mindstroms EV3 / JLIO. Oscsuunkas, I.H.
OBcsaunkui, A.J[. OBcsHunKui. 2-¢ u3ganue., nepepad. M mon. — M.: UzmarensctBo «llepoy, 2016. —
300 c.).

AKTyallbHOCTh KPY)KKOBOM pabOTHI 3aKif0YaeTcs B TOM, YTO OHa HallpaBiieHa Ha (OpPMHUpPOBAHUE
TBOPUYECKON JIMYHOCTH, YMEIOIICH KPEeaTWBHO, HECTAHJAPTHO MBICIHUTH. TEXHOJIOTHYECKHe HaOOpPHI
koHcTpykTopa LEGO Education WeDo 1 LEGO MINDSTORMS EV3 opuentupoBaHbl Ha HU3ydeHUE
OCHOBHBIX (DM3MUYECKUX TMPUHIUIOB M 0a30BBIX TEXHHUYECKHUX PEUICHHUH, JeKalluX B OCHOBE BCEX
COBPEMEHHBIX KOHCTPYKIIUH U YCTPOICTB.

Iein kypcea:

1. CaMOpa3BUTHE U Pa3BUTHE JIMYHOCTH KaXKJIOr0 peOEHKa B MPOIlecce OCBOSHUS MUpA yepes
€ro cOOCTBEHHYIO TBOPUECKYIO MPEIMETHYIO JIESTEIbHOCTD;

2. BBE/ICHUE IIKOJIBHUKOB B CIOXHYK Cpeldy KOHCTPYMPOBAaHUS C HCIIOJIb30BAHUEM
MH(GOPMALMOHHBIX TEXHOJIOTUHA;

3. OpraHM3alys 3aHATOCTH IKOJbHUKOB BO BHEYPOUHOE BPEMSL.

3agaum Kypca:



3HakoMcTBO co cpenoii mporpammupoBanusi LEGO MINDSTORMS EV3, 6a30BbIM, pecypCHBIMH
HabopaMu 1 KocMHUecKUM HabopoM koHcTpykTopa LEGO WeDo u LEGO EV3;

BbisiBUTP W mOJIEpKAaTh TBOPYECKMX JIeTe, MOTHBHMPOBAaHHBIX Ha NPOEeCCHOHATBHYIO
JEATENbHOCTh M TMOJYyYeHHE BBICOKOKAYECTBEHHOTO BBICHIETO O0Opa3oBaHMS B COBPEMEHHBIX H
MEPCHEKTUBHBIX 001aCTAX 3HAHUI HHKEHEPHOTO MPOQUIIS;

CdhopmupoBaTb yMEHHE CaMOCTOSTENbHO pellaTh TEXHUYECKHE 3aJauyd B  IIpolecce
KOHCTpYHpOBaHuUs Mojesell (BbIOOp Marepuala, INIaHWPOBaHKUE MPEACTOSIIMNX JEHUCTBUM, CAMOKOHTPOIb,
YMEHHE TIPUMEHSTH OJTy4YeHHBIC 3HAHUS, TPUEMBI U OTIBIT B KOHCTPYHPOBAHUH JIPYTUX OOBEKTOB U T.11.);

CTI/IMy.]II/IpOBaTI) HaXo0a4HUBOCTb, I/I306pCTaTeJII)HOCTI) N TIOUCKOBYIO TBOPUYCCKYIO ACATCIbHOCTDH
ydamuxcs, 1 OpUCHTUPOBAHNEC HA PCHICHUC MHTCPECHBIX U MPAKTUYCCKH BAXXHBIX KOMILJICKCHBIX 3a/1a4,

Ilo3makomMuTh ydyamuxcda € OCHOBaMuU pO6OTOTeXHI/IKI/I U CYHMCCTBYIOIIMMU COPCBHOBAHUSIMU
po6OTOB;

DcTeTndecKkoe, HpaBCTBEHHOE U TPYAOBOE BOCIIUTAHUE;
Pa3BuTh TBOpUECKHE CIOCOOHOCTH;
ChopmupoBaTh ymeHHE pabOThI C HAYYHO-TEXHUUECKON JIUTEPaTypOit;

Pa3BuTh HaBBIKK MOMCKAa MHPOPMAIIMK U PACKPBITH BOZMOKHOCTU ceTu VHTepHeT ais paboThl Hax
MIPOEKTOM.

3HAaKOMCTBO €O cpefoi mporpammupoBanuss LEGO Mindstorms EV3.

YcBoeHne OCHOB nporpaMMHpoOBaHud, IOJIYYUTb YMCHHA COCTaABJICHUA IPOCTBIX M CIOXKHBIX
AJITOPUTMOB;

YMeHHe WCIOJb30BaTh CHUCTEMBl PETUCTPAIlMM CHTHAJIIOB JATYUKOB, MOHWMAHHWE MPUHIUIIOB
00paTHO¥ CBsI3H;

[TpoexTupoBanue poOOTOB U MPOrPpaMMHUPOBAHUE UX JICHCTBU;

UYepes co3aaHne cOOCTBEHHBIX MPOEKTOB MPOCIEKUBATH MOJIb3Y MPUMEHEHHS] POOOTOB B PeabHOM
KU3HU;

Pacmmpenue ob6nactu 3Hanui o mpodeccusix;
dopmupoBaHue ymMeHus: paboTaTh B IPYIIIE;

PaszBuBath YMCHHA H3J1aratb MBICIIM B YEeTKON JIOrHYeCKOH IIOCJICA0BATCIIBHOCTH, OTCTanBaTh
CBOIO TOUYKY 3pCHU, AHAJIU3UPOBATH CUTYAILIUIO U CAMOCTOATCIIBHO HAXOANUTh OTBETHI HA BOIIPOCHI ITYTEM
JJOI'MYCCKUX paCCY)KHCHHﬁ.

JlanHasi mporpaMma MpearnoJiaraeT pelieHue MHKEHEPHbIX U KOHCTPYKTOPCKHUX 3a7ad, a TaKxKe
oOyueHue OOBEKTHO-OPUEHTUPOBAHHOMY MPOTPAMMHUPOBAHUIO U MOJEIHPOBAHUIO C HCIIOJIb30BaHHE
koHcTpykTopoB LEGO Education WeDo, LEGO MINDSTORMS EV3. Ucnonb30BaHrue KOHCTPYKTOPOB
cepur LEGO WeDo u LEGO EV3 no3BoJiitoT pemarh He TOJIbKO THIOBBIE 337a4l, HO U HECTaHJapTHbIE
CUTYallUH, UCCIIE0BATh JATYMKH U MIOBEJECHUE POOOTOB, BECTH COOCTBEHHbIE HabmoaeHUs. Kpome Toro,
paboTa B KOMaHJE CIOCOOCTBYeT (POPMHUPOBAHUIO yMEHHs B3aWMOJIEHCTBOBaTh C COYYEHUKAMHU,
(dbopMynupoBaTh, aHAIM3UPOBATh, KPUTUUECKU OLIEHHWBATh, OTCTaMBaTh CBOM Hjeu. llpu nanpHelimem
ocsoenun LEGO WeDo u LEGO EV3 cTaHOBUTCS BO3MOXHBIM BBIIIOJIHEHUE CEPBbE3HBIX IIPOEKTOB,
pa3BUTHE CAMOCTOSATEILHOTO TEXHUYECKOTO TBOPUYECTBA, YUACTHE B COPEBHOBAHUAX MO POOOTOTEXHUKE.

HoBu3na nporpamMmmel

PabGota c¢ oOpasoBarensHbiMu  KoHcTpykTopamu LEGO WeDo u LEGO EV3  mno3Bossier
IIKOJIBHUKAM B ()OpMe MO3HABATEIbHOW UI'Pbl y3HATh MHOTHE BaXKHBIE UJECU M Pa3BUTh HEOOXOAUMBIE B
JanbHeHIe *KU3HU HaBbIKU. [Ipu MOCTpOEHUM MOJIENN 3aTParuBaeTcsi MHOKECTBO MPOOJIeM U3 pa3HbIX
oOnacTeil 3HaHUS — OT TEOPUU MEXAHUKH JI0 TICUXOJIOTHH, — YTO SIBJISIETCSI BIIOJIHE €CTECTBEHHBIM.

AKTYaJIbHOCTH IPOIPAMMBI



AKTyaJbHOCTh JAHHOM MPOrpaMMBbl COCTOUT B TOM, YTO POOOTOTEXHHUKA B IIKOJIE MPEACTABIAET
ydJamumMmcsl TexHosorud 21 Beka, CHOCOOCTBYET pa3BUTHIO WX KOMMYHHMKATHBHBIX CIIOCOOHOCTEH,
pa3BUBaeT HABBIKM B3aMMOJICHCTBHS, CaMOCTOSTEIBHOCTH MpPH MPUHATUU PEUICHUH, PAaCKpBIBACT HUX
TBOpueckui noTeHuuan. [logpocTky mydiie MOHUMAIOT, KOTAa OHU YTO-JIMOO CaMOCTOSITENIBHO CO3/AI0T
wim u3o0petarotr. [Ipu nmpoBeneHnn 3aHATHI MO POOOTOTEXHUKE ATOT (PAKT HE MPOCTO YYUTHIBAETCS, a
peabHO UCTIONB3YeTCs Ha KaXKJJOM 3aHSATHH.

Peanu3zarust 310 mporpaMMbl B paMKax CpeHEH MIKOJbI TOMOTaeT Pa3BUTUI0 KOMMYHHKATHBHBIX
HAaBBIKOB YyYalllUXCAd 3a CYET AaKTHBHOIO B3aUMOJICMCTBUS JACTEH B XOJ€ TIPYNIIOBOM IMPOEKTHOU
NESITEILHOCTH, Pa3BUBACT TEXHWYECKOE MbIUIeHHe npu padore ¢ 3D pemakropom LEGO m HaGopom

Lego Education WeDo, LEGO MINDSTORMS EV3, Tak e o0y4aeT HayaJbHBIM HaBBIKaM
[IPOrPaMMHUPOBAHUS.

IMenarornyeckasi 1ejieco00pPa3HOCTb TMPOrPaMMBbl OOBSACHSETCS (OPMHUPOBAHUEM BBICOKOTO
UHTEIUIEKTa uepe3 MmacrepcTBO. lLlenmblii psn coenuanbHBIX 3aJaHUi Ha HaONIOJCHHE, CpaBHEHUE,
JOMBICIMBaHKE, (DaHTAa3UPOBAHUE CIYXKAT JUIsl AOCTHXKEeHUs 3Toro. [Iporpamma HanpaieHa Ha TO, YTOOBI
yepe3 TPy NPpUOOILIUTh 1eTell K TBOPUECTBY.

BaxHO OTMETHUTH, YTO KOMIIBIOTEDP HCIOJIB3YETCSI KaK CPEACTBO YIPABIEHUS MOJEINbIO; €ro
UCIOJb30BAHUE HAINPABJIEHO HA COCTABJICHHE YNPABIAIOLIUX AJITOPUTMOB sl COOpPaHHBIX MOJENEH.
Vyamuecs mOJMy4arOT MpeAcTaBlIeHUE 00 OCOOEHHOCTSX COCTaBIECHUs MPOrpaMM — YIpaBIICHUS,
aBTOMAaTHU3aIM1 MEXaHU3MOB, MOJACITUPOBAHNUN PAOOTHI CUCTEM.

IIpuHUMI NOCTPOEHUsI MPOTrPAMMBbI

Ha 3ansATHAX co3aHa CTPYKTypa ASITEIbHOCTH, CO3JAI0NIAs YCIOBUS Ul TBOPUYECKOIO Pa3BUTHS
IIKOJIbBHUKOB Ha PAa3MYHBIX BO3PACTHBIX dTamax W MpeaycMaTpuBaromias uX AuddepeHinnanuo Mo
CTEINEHHU OJAPEHHOCTH.

OcHOBHBIE AUIAKTUYECKUE MPUHLUIIBI TPOTPaMMBI:

° JOCTYITHOCTh Y HAaIJISITHOCTB;
° MOCJIE0BATEILHOCTh U CUCTEMATUYHOCTh OOYyUEHUS ¥ BOCTIMTAHHMS;
° y4eT BO3PACTHBIX U HHAUBUAYATHHBIX 0COOCHHOCTEH JETEH.

OO6yuasich Mo mporpamme, I€TH NPOXOAST MyTh OT MPOCTOTO K CIO0KHOMY, C Y4ETOM BO3Bpara K
MIPONHJICHHOMY MaTepHany Ha HOBOM, 00Jiee CI0)KHOM TBOPUYECKOM YPOBHE.

OT1anunTebHbIE 0COOEHHOCTH JTAHHOW MPOTPaMMBI OT YK€ CYIIECTBYIOIIUX B ATOM 001acTH
3aKJII0YaeTCsl B TOM, YTO NMPOrpaMMa OPUEHTUPOBAHA Ha MPUMEHEHUE HIMPOKOTO KOMIUIEKCA PAa3InYHOIO
JIOTIOJTHUTEIBHOTO MaTepuajga O MPOCTEHIINX (U3MUECKUX 3aKOHAaX, JIeXKAllUX B OCHOBE COBPEMEHHOMU
(buznyecKoi KapTUHBI MUpa, HAU0OJIeE BAXKHBIX OTKPBITHSAX B 00J1aCTH (PU3UKU.

[IporpamMmoii mpeaycMOTpeHO, 4YTOObI KaKJ0€ 3aHsATHE ObLIO HANpaBlIEHO Ha OBJAJICHUE
OCHOBaMH MEXaHUKH, Ha MPUOOIIEHUE JeTeil K aKTUBHOM I03HABATENIbHONM U TBOpPYECKOM paborte.
[Ipouiecc 0OydeHus CTPOUTCS HA €AMHCTBE aKTHUBHBIX U YBJIEKATENbHBIX METOJOB M MPUEMOB yueOHOM
paboThl, P KOTOPOH B MpOIECCe YCBOEHHUS 3HAHHI, 3aKOHOB IMPaBWJI Yy MIKOJHLHUKOB Pa3BUBAIOTCA
TBOpUYECKHE HAYama.

O6pazoBarenbHbIN TpoIlecC UMEET PAJl IPEUMYIIECTB:

. 3aHATHS B CBOOOTHOE BpEMS;

. oOy4eHHE OpraHW30BaHO Ha JOOPOBOJIBHBIX HadajaX BCEX CTOPOH (IETH, POIUTEIIH,
MeJIaroru);

° JETSIM TPEOCTABIISAECTCS BO3MOXKHOCTh YAOBIETBOPEHHSI CBOMX HHTEPECOB M COUYETAHUS

Pa3IMYHBIX HATIPABICHUH U POPM 3aHATHS;

Cpoku peasmsanun nporpammsl: [Iporpamma coctaBiieHa ¢ y4€TOM CaHUTapPHO-TUTMEHUUYECKUX
TpeOOBaHMUN, BO3PACTHBIX OCOOEHHOCTEHM ydalMxcs CpelHero ImKojJbHOro Bo3pacra (11-12 iner),
Mpe/cTaBiIsieT co00il CHUCTEMY MHTEIEKTYaIbHO-Pa3BUBAIOIINX 3aHATUN IS y4YallMXCS HayallbHBIX
KJIACCOB M paccuuTaHa Ha 2 rojaa oOy4eHwus.

Pexum 3ansituii: Pabodas mporpamMma BHEYPOYHOU JEATEIHHOCTH pacCUMTaHa Ha CIEIYIOIIHE
CPOKH M3YUCHHUS MaTepHana:
7-8 knacc — 34 yaca B rof, 1 yac B HeJIEIIIO;



Kypc «PoOoToTexHHKa» OTHOCUTCS K OOIIEHHTEIUIEKTyalbHOMY HAIlPaBICHUIO pa3BUTHUS
JIUYHOCTH, A€ JETH KOMIIJIEKCHO UCIIOJIb3YIOT CBOM 3HAHMUS.

[IpakTudeckas paboTa ¢ KOHCTPYKTOPOM MO3BOJIET 00YUaIOMINMCS:
COBMECTHO 00y4aThCsi B PaMKax OJHOM T'PYIIIIBI;
pacripenenats 00s3aHHOCTH B CBOCH TpyIIIIE;
MPOSIBIISITH MOBBIIIEHHOE BHUMAHUE KYJIBTYpPE U ATUKE OOLICHUS;
MPOSIBJIATH TBOPUYECKUH MOJXO0/ K PEIICHUIO IOCTaBIEHHON 3a/1a4H;
CO3/aBaTh MOJEIU PeaIbHbIX 0OBEKTOB U IIPOLIECCOB;
pelaTh 3a/1a4u MPaKTUYECKOTO COAECPHKAHUS;
MOJIEIMPOBAThH U UCCIIEA0BAThH MIPOLECCHI;
MEPEXOAUTH OT O0YUYCHHUS K YICHHUIO.

Ji peanu3anuu mporpaMMBbl TaHHBIA Kypc 00eCIieueH:

- bazoBsim Habopom WeDo 2.0 (Aptukyn 45300 Hazsanune: LEGO® Education WeDo™)

— bazoBeiMHabopom LEGO  MINDSTORMS  EV3  (Aprukyn: 45544  Haspanue:
LEGO® MINDSTORMS®Education EV3™);

— PecypcupiMrabopom  LEGO  MINDSTORMS EV3  (Aprukymn: 45560  Haspanwue:
LEGO® MINDSTORMS®Education EV3™);

— JononuutensHbiM  Habopom Kocmuueckue mpoektst EV3  (Aprukym: 45570 HasBanue:
LEGO® MINDSTORMS®Education EV3™);

— [Iporpammuoe obecrieuenne LEGO MINDSTORMS EV3;

— becrutatnoit mporpammoit LEGO Digital Designer (version 4.3.8) (3D penaktop BUPTYaabHOTO
koHcTpykTopa LEGO);

— HOyTOyKamu, IPUHTEPOM, CKAaHEPOM, BHJIE0 000PYI0BAHUEM.

IInanupyeMble pe3yJibTaThl 0CBOEHHS IPOrPpaMMBbI 10 POOOTOTEXHHUKE:
JIM4HOCTHBIE PE3YNbTATHI:

1) dopmupoBaHue CIOCOOHOCTEH OOYJAIONIUXCS K CaMOpPa3BHUTHIO, CamMOOOpa30BaHUIO U
CaMOKOHTPOJIIO Ha OCHOBE MOTHBAIIUU K POOOTOTEXHUYECKOH M y4eOHO e TeTbHOCTH,

2) dopMHUPOBaHHE COBPEMEHHOTO MHUPOBO33PEHHUS COOTBETCTBYIOIIETO COBPEMEHHOMY Pa3BUTHIO
o0I1IecTBa M HAYKH;

3) ®opmupoBanre KOMMYHHKATHBHON 1 MK T-KOMIIETEHTHOCTH ISl YCIICIIHON COLMAIM3AINN |
camopeanu3aliy B 0011ecTBe.

MeranpeaMeTHbIC pPe3yIbTaThl:

1) ymeHHE CaMOCTOSATEIILHO OMPENEIATh IIEIH CBOEr0 00yYeHHs, CTABUTh M (OPMYIHPOBATH IS
ceOs HOBBIC 3a7auu B yu€Oe U MO3HABATEIbHOU NIEATENIBHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHl CBOEU
MMO3HABATEILHON NEeATEIbHOCTH,

2) yMEHHE CaMOCTOSITENbHO IUIAHUPOBATh TYTH JIOCTIDKEHHUS Iefied, B TOM YHCIe
albTepHATHBHBIC, OCO3HAHHO BbHIOWpaTh HauOonee 3¢ (deKTUBHBIE CIOCOOBI pPEUICHUS YYEOHBIX H
MO3HABAaTeNILHBIX 3a7a4;

3) yMeHHE COOTHOCUTH CBOU JICHCTBUS C TUIAHUPYEMBIMH Pe3yJIbTaTaMU, OCYIECTBIISATH KOHTPOJIb
CBOEH NIeATeNbHOCTH B MPOIECCE NOCTIKEHUS Pe3yibTara, OMpPENeNaTh CIOCOObl NEHCTBUII B paMKax
MPEIOKEHHBIX YCIOBUM W TpeOOBaHM, KOPPEKTUPOBATh CBOW JICHCTBUS B COOTBETCTBUHM C
W3MEHSIOLIECUCS CUTYaLUE;

4) yMeHHE OIICHMBAaTh MPaBWIBHOCTh BBHIMOJHEHHUS Y4eOHOW 3ajgaud, COOCTBEHHBIE
BO3MOHOCTH €€ PEIIeHNUS;

5) BlIaJeHHe OCHOBAMH CaMOKOHTPOJS, CAaMOOIEHKH, MPHUHATHS PEIICHUH U OCYIIEeCTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM U MO3HABATEILHON NESITENbHOCTH;

6) yMEHHME ONpENeNATh TMOHSATHUS, CO3JaBaTh OOOOIIEHHS, ... YCTaHABIWBATh MPHUYUHHO-
CIIEJICTBEHHBIC CBSI3H, CTPOUTH JIOTHUECKOE pacCyKJICHUE, YMO3aKIIOUeHnEe (MHAYKTUBHOE, IeAyKTUBHOE
Y 10 aHAJIOTUH) U JIeJaTh BBIBOJIBI;

7) yMeHHe co3/aBaTh, MPUMEHSATh U MPeoOpa30BHIBATh 3HAKU M CHMBOJIBI, MOJICIH U CXEMBI IS
pelieHus yueOHbBIX U MO3HABATEIbHBIX 33/1aY;



[IpenmeTHbIe pe3ybTaThl IO MaTEMaTHKE U HHPOPMATHKE:

8) oBnasieHNe MPOCTEUIIIMMU CIIOCO0aMH MIPECTABICHUS M aHAIN3a CTATUCTHYECKUX JIaHHBIX;

9) pa3BuTHE YMEHUI MPUMEHATh U3y4YEHHBIC TIOHATHS, PE3YJIbTAThl, METOBI JJISl PEIICHHs 3a/1a4
MIPAKTUYECKOTO XapaKTepa U 3a7a4y U3 CMEXHbIX AUCIUIIINH;

10) popmupoBanue nHGOPMAIMOHHON U AIITOPUTMUYECKOM KYJIBTYpPHI;

11) ¢dopmupoBanue mnpeacTaBieHUss OO0 OCHOBHBIX M3y4aeMbIX MOHATHAX: HWHPOpMAaLHs,
QJITOPUTM, MOJIETIb — M UX CBOMCTBAX;

12) pa3BuUTHE aNTOPUTMHYECKOTO MBIINUICHHS, HEOOXOIUMOTO Uil NPO(eCcCHOHATBHOM
JESITETHHOCTH B COBPEMEHHOM OOIIIECTBE.

Memoowt opzanuzayuu yuednozo npoyecca.

e UHubopMalMoHHO — pPEUENTUBHBIA _MeToj (IpeABbsSBICHUE TeaaroroM WHGOpMalud |
OpraHu3alys BOCIIPUATHS, OCO3HAHUS U 3aIOMUHAHKUE 00Yy4JaloUUMUCS JAHHON MH(POPMAIIIH).

o PenpoaykTuBHBIM _ MeTon (cOocTaBieHME W NpPEIbsBICHME  Ie1aroroM  3aJaHuil  Ha
BOCITPOM3BE/IEHNE 3HAaHUN U CTIOCOO0OB YMCTBEHHOM U NMPAKTHUECKOMN AEATEIbHOCTH, PYKOBOICTBO
1 KOHTPOJIb 32 BBINIOJHEHUEM; BOCIIPOM3BEACHNE BOCIIUTAHHUKAMHU 3HAHUN U CIIOCOOOB JeHCTBUI
10 o0pasiam, IPOU3BOJIbHOE U HEMPOU3BOIBHOE 3aAIIOMUHAHUE).

e Meroa npo6GaeMHOro U310KEeHUS (TOCTAHOBKA MEAArOTOM MPOOJIEMBI U PACKPBITHE JOKA3aTENBHO
NyTH €ro peuieHus; BOCIPUATHE U OCO3HAHHWE OOYy4YaloUMMUCS 3HAHUW, MBICIEHHOE
MIPOrHO3UPOBAHUE, 3aTIOMUHAHUE).

e DBpPHUCTHYECKHH MeToJ (MIOCTAaHOBKA TIEAaroroM MpoOJieMbl, IJIAHUPOBAHHE W PYKOBOJICTBO
NESTETPHOCTH  yUYaIlIUXCs; CAMOCTOATENBHOE pEIICHHEe OOYyJarolIUMHUCS YacTH 3aJIaHufd,
HEMPOU3BOJIFHOE 3alIOMUHAHKUE U BOCIIPOU3BE/ICHUE).

e HccnenoBarenbCKuii MeToJ (COCTaBIEHUE U MPEIbSBICHHE IEAaroroM MNpoOJEeMHBIX 3a1ad U
KOHTPOJIb 32 XOJ0M pEIICHHSI; CAMOCTOSTENIbHOE TUIAHUPOBaHUE 00y4YarOIIMMHUCS 3TaroB, crnocod
HCCIIeIOBaHUS, CAMOKOHTPOJIb, HEIIPOU3BOJILHOE 3aIIOMUHAHUE).

B opranuzanmuu y4yeOHOW TMO3HABATENBHOW MAEATENHHOCTH IEJaror HCMHOJb3yeT TaKXKe CIOBECHBIE,
HarJIIHbIE U IPAKTHYECKHUE METO/IBL.

Cnosecnvle memoowst. CIIOBECHbIE METOJbI IEaror MPUMEHSET TOrJa, KOTJa TJIABHBIM HCTOYHHUKOM
YCBOGHUS 3HAHHI 00YJYarOIIUMUCS SIBJISIETCS CIIOBO (0€3 OMOphI Ha HArJISIIHBIE CIIOCOOBI M MTPAKTUYECKYIO
pabory). K HuM oTHOCATCS: pacckas, Oecena, 0ObSICHEHUE U T. 1.

Haznaouvte memoost. K HUM oTHOCUTCS MCTObI O6y‘IeHI/I$I C UCIIOJIb30BAaHUEM HarJIIJHBbIX MOCOOUiA.

Hpakmuqecmte Memoobnl. MeTOI[LI, CBsA3aHHBIC C IMPOLCCCOM q)OpMI/IpOBaHI/IH H COBCPHICHCTBOBAHUA
YMeHI/Iﬁ 1 HAaBBIKOB 06yqa}01unxc;1. OCHOBHBIM MCTOOM ABJIACTCS IIPAKTUYCCKOC 3aHATUC.

Jluoakmuueckue cpeocmea.

B xoxe pealin3ainuu 06pa30BaTeJ'IBHOI71 IMpOorpaMMhbl neaaroroM UCHOJIb3yrOTCA AJUAAKTUYCCKHUE CPCACTBA:
y‘le6HI>Ie HarjsiaJHbIC HOCO6I/I$I, JACMOHCTPAIITMOHHBIC YCTpOﬁCTBa, TCXHUYCCKHUC CPCACTBA.

Copep:xaHue NpOorpaMMbl BHEYPOUHOIi 1eATeIbHOCTH
3ajada JaHHOTO Kypca - MO3HAKOMUTh 00yJaroImuxcsi ¢ KoHetpykropom Lego Mindstorms EV3.

Hay‘{I/ITB CO6I/IpaTB 0a3oBbIC KOHCTPYKIIUH pO6OTOB, nporpaMmMupoBaTh UX MOA OIIPECACIICHHBIC 3a1avH,
pa3o6paTb 0a30BbIC peuicHu-d Hanboee pacnnpoCTpaHCHHBIX 3aI[a‘l'COpeBHOBaHHI>'I.

Kypc paccuntan Ha jenaroniux nepBbie Mard B MUP POOOTOTEXHUKH C TIOMOIIBIO KOHCTPYKTOpA
Lego Mindstorms EV3. Bce npumepsl poOOTOB B 3TOM Kypce CIelIaHbl ¢ TIOMOIIBI0 KOHCTpYKTOpa Lego

Mindstorms EV3, nporpamMupoBaHie poOOTOB OOBSCHSETCS Ha HpuUMepe cpelpl pa3paboTku Lego
Mindstorms EV3.



Pasoen 1 - Beeoenue
BBomnblii ypok. Texnuka 6e30macHOCTH mpu paboTe ¢ KOMIBIOTEPOM B KaOMHETE POOOTOTEXUKH.
[paBuna paboTel mpu paboTe ¢ KOHCTPYKTOpoM. [IpaBuiio paboThl ¢ KOHCTPYKTOPOM U 3JIEKTPUUYECKUMHU
npubopamu Habopa LEGO WeDo u Lego Mindstorms EV3. Po6ororexnuka B Kocmuueckoii oTpociu,
pobotorexnuka Ha cayxbe MUC. JlemMOHCTpamusi TEpeloBBIX TEXHOJOTHYECKUX pa3padoTOK
ucnoab3yemslx B Poccniickoit denepanuu.
Dopmut 3anamuir: nexuys, oecena, MHAMBUAYaIbHas paboTa, Ipe3eHTaIMs, BUACOPOIIHK.

Pa3zoen 2 - 3nakomMcTBO ¢ KOHCTPYKTOpOM Lego

3nakomcTBO ¢ Habopamu Lego Education WeDo (Aptukyn: 45530) u ¢ 6a3oBbiM HabopoMm Lego
Mindstorms Education EV3 (Aptukyn: 45544).

[ToHSATHST OCHOBHBIX COCTABIISIONIMMHU YacTed Cpeabl KOHCTPYKTOpA, IBET, (POPMBI M pa3Mepsbl
JeTaJICH.

Dopmul 3anamuir; ey, 6ecena, Mpe3eHTaINSL.

Paszden 3 - 3HakOMCTBO ¢ IPOrpaMMHBIM o(ecrieyeHueM U 000py10BaHHEM
N3ydyeHue yueHukaMu BU3YyalbHOW cpenbl nporpammupoBanus Lego Mindstorms EV3 Home
Edition, e€ untepdeiica u 6J10KOB.

N3yuenne mukpokommnerorepa (Moaynas EV3) nabopa LEGO EV3, ero unrepdeiica BcTpoeHHOTO
B MEHIO M BO3MOXXHOCTEH MPOTpaMMHUPOBaHUS OJIOKOB.

Mopyabs EV3 cayXuT IEeHTpOM yIIpaBJIeHUs U SHEPreTHUECKON CTaHIIuel poboTa.
UccnenoBanue motopoB u aarunkoB Habopa LEGO EV3:
BoJabuioii MoTop - M03BOJISET 3aIIPOrPAaMMHUPOBATh TOUHBIE U MOIIIHBIE JEHCTBHS poOoTa.

Cpeanunii MOTOp — TIO3BOJIIET COXPAHATh TOYHOCTHh JBM)KCHHH pOOOTa, KOMITAKTHBIM pa3zmep
MEXaHU3Ma OTINYACTCS OBICTPON peaKIuen TBIKCHUM.

YiabTpa3ByKoOBOH [JaTYMK - UCIOJIB3YET OTPAKCHHBIE 3BYKOBBIE BOJIHBI ISl U3MEPEHUS
PacCcTOSHUSA MEXAY JaTYUKOM U JHOOBIMU OOBEKTaMH Ha CBOEM ITYTH.

I[aT‘II/IK HBE€TA — IIOMOTAaCT paCllO3HATh CEMb PA3JIMYHBIX IBETOB U OMMPEACIIUTD APKOCTH LIBETA.
I[aT'-II/IK KaCcaHHuA — pacCrio3HacT TPH YCIOBHUA: IPUKOCHOBCHUE, IICTYOK, OTITYCKAaHHUC.

AKKyMyJIsiTOpHasi 6aTapesi — SKOHOMHYHBIH, SKOJOTUYECKU Oe3BpeHble U yIOOHBIN HCTOYHUK
SHEpPruu Ajs poboTa.

@Dopmbr  3anamui:  nekuus, Oecela, WHOUBUAyalbHass paboTa, pelieHue MpoOIeMsbl,
MpaKTH4eckas pabora.

Paszoen 4 - KoncrpynpoBanue 3ajaHHbIX Mojesieit WeDo.
Mooenu WeDo

Hayunsiii Bezgexon Maiino, on ke mpenctasisier 6a3oBbiii Habop LEGO Education WeDo 2.0,
SBJISSICH €70 <«JTUIOMY». Y po0OoTa BakHAsi MUCCHSI: €My HEOOXOIMMO HalTH NMPU3HAKHU KU3HU Ha IJIaHEeTe
1 JOCTaBUTH 00pas3iisl B TabopaTopuio s u3ydeHus. B xone paboTsl HaJ MPOEKTOM JETH H3ydaT paboTy
JATYUKOB JBM)KCHUS U HAKIIOHA, IPUHIIUIIBI B3aUMOJICHCTBUS ¢ ApyruM pobotom. CoBMecTHas paborta —
Maiino TBOMHSIIKH.

Taxoke npeainaracTesa CO6paTB TaKUC MOJCIIM, KaK T'OHOYHAas MalluHa, TAra4d, OBCTOK, JIATYIIKaA,
MYCOPOBO3 U BEPTOJICT, p06OTOB noAd Ha3zBaHueM I1mo3» u ((3eMJ'ICTp$ICCHI/Ie».

I/I3yqaeTc;1 - OBW)KCHHUEC, TArd, TOJIKAHUC, XO,[[BGa, TOJYOK, CKOpPOCTb U €31a (I/I3y‘-IaIOTC$I (I)aKTOpBI,
KOTOPBIC MOT'YT YBCIUYUTH CKOPOCTH aBTOMOGI/IJ'I}I, 4yTOOBI IOMOYh B IMPOTHO3UPOBAHUU JaJbHEMIIero
,Z[BI/I)KCHI/IH). Taxke HU3Y4YaroTCA MPOYHBIC KOHCTPYKIUH, pbIYar (I/ICCJ'IC,[[OBaHI/Ie XapaKTCPpUCTUK 3aHUA,
KOTOPLIC TMOBBIIAOT €I'0 yCTOfI‘iPIBOCTL K 3CMIICTPACCHUTIO, HCIIOJb3Yyd CHMYJIIATOP 36MJ'I6Tp$ICGHI/II71,



CKOHCTpyHpoBaHHBIH 13 KyOukoB LEGO). Ilepemerienne marepuanoB, NOABEM, BpalleHHE, MOBOPOT,
PYJ1€BOM MEXaHU3M (BUJIOUHBIN OJbEMHUK U CHETOOUUCTUTEID).

Pa3zoen 5 - KoncrpynpoBanue 3ajaHHbIX Mojesieii EV3
Vyamuecss mocTposAT U 3anporpammupyrot mopens «llpocmoii podéomy, xoTopasi MOMOXKET Ha

NpaKTUKe M3y4yuTh padoty moaynasi EV3. IlpousBomutcs nojkiroueHre OOJBIIUX MOTOPOB K MOIYIIO
yepe3 crenuaibHble YepHble Kabers Hadopa.

PaGota c¢ wmogensio «Pobom ¢ oOamuukom paccmoanusy NMO3BOJIUT y3HATh  YYaIlIUMCS
paboTy yIbTPa3ByKOBOI0 JaTYMKA, €ro MaKCHMaJbHbIE M MUHHMAaJbHBIC 3HAYCHHS. PazmmyHbie
CTocoOBI MPOTPAMMHUPOBAHUS TATUYMKA TIO3BOJIUT HCCIIEOBATH Pa0OTy JBUTaTeNe 1 IBMKEHUE poOoTa.

N3yuenue gatumka uBeTa, MPOBOJUTCS BO BpeMsi KOHCTPYHUPOBAHHUS M TMPOTPAMMHUPOBAHUS
Mojenu «Podom ¢ oamuukom yeemay, yuaniyecs TPOBOJAT HCCIENOBaHWE PabOTHI JaTYMKa U €ro
oco0enHocTH. [Ipu pa3HbBIX BHUIaX MPOrpaMMHUPOBaHUSI POOOTA, HAOIIOMAETCS M3MEHEHHE B JBIKCHUU
JIIBUTATEJIEH.

Taxoke yuamuecs coOepyT Takue MOJIENIH KaK: IIBETOCOPTUPOBIIUK, THPOOOH, MIEHOK, pOOOT pyKa.

Dopmul 3anamuir; neKkys, 6ecena, MHIUBUIyalbHAs paboTa, perieHre mpooIeMbl.

Pasoen 6 - UnauBuayaibHasi POEKTHAS 1eSITeIbHOCTh

Coznanue coOCTBEHHBIX MOJENel B Tpymmax (HampuMmep - Yachkl cO cTpelikamH, ruMHacT EV3,
poboT-xynoxxuuk EV3 Print3rbot, ronounas mammna popmyna 1 EV3, moiimuk nomna, poOoT ¢ KiIeurHe,
ceneHoxo 1, mpuBoaHas argopma EV 3 Ha ryceHUYHOM X01y).

CopeBHOBaHKE HA CKOPOCTH MO CTPOUTEIBCTBY MPOUICHHBIX MOJIEIEH.

Pa6ota ¢ mporpammoii LEGO Digital Designer (BupTyanbHbIi KOHCTpYKTOD Jlero).

LEGO Digital Designer 4 - mporpamma Ui co3gaHus pa3iuuHbIXx 3D-00BEKTOB Ha OCHOBE
BUPTYaJIbHBIX jetanieid koHCTpykTopa LEGO oT camux pa3paOOTYMKOB 3TOTO  IMOMYJISIPHOTO
KOHCTpyKTOpa. 3ToM Jlero, kak M B HACTOSIEM KOHCTPYKTOpPE, MOKHO HCMOJb30BaTh OrPOMHOE
pazHooOpa3ue CymecTBYOMUX Ha JaHHBIH MOMeHT LEGO-31emenToB.

[Iporpamma LEGO Digital Designer Bkitodaer mpumepHo 760 THIOB »iieMEHTOB. BbIOpaHHOM
JeTad MOXHO HpuUcBOUTH JoOoi 1BeT. Kak m B 00bruHbIX 3D-pemakrtopax, pabouyio 001acTb
MPOrpaMMbl MOKHO TNpUONMXKATh U YyHalATh, pa3BOpauuMBaTh IMOJ JIIOOBIM YIJIOM, CBOOOJHO
nepeMenaTbesi no Hei. 3aaHuil GoH MOXKHO JA00aBUTH HIIM MOMEHSATH B PEKUME MPOCMOTPA TOTOBOM
BuptyasnbHOi Mozaenu LEGO. Unatepdeiic mporpaMmel 0O4eHb MPOCT U YAOOEH, MOATOMY JaXe CaMOMY
MajieHbKOMY peOeHKy OyAeT HeclioKHO pa3zolOparbes ¢ BuptyanbubiM koHCTpyKTOpoM Jlero. [Iporpamma
MOJJIEP>KUBAET JBA PEKMMA KOHCTPYUPOBAHUS: BBl MOXKETE HauaTh Bce "'C HylNA" M BOIUIOTUTH CBOU JaXKe
HEMBICIIUMBbIE (DaHTa3uM B CO3JAHHBIX MOJEISAX WJIH JOMOJHUTH IOYTH TOTOBBIE MOJENH, YTO
PEKOMEHIyeTCSl HAYMHAIOIINM I0JIb30BATEISIM.

[ToBTOpenue u3yyennoro Mmarepuana. [loaBenennue UTOroB 3a ro.

7-8 kaacce, 34 yaca
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