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IHosicHUTEJABLHAA 3AIINCKA

[Iporpamma BHeypouHOU aesrenbHOCTH «PoOoToTexHuMka» misi 7 — 8 KIIACCOB COOTBETCTBYET
tpeboBanusm PI'OC, mpenHasHaueHa ajisi 0Oy4yaroIIMXCsS YPOBHS OCHOBHOTO 00mIero oOpa3oBaHUs
MYHUIIUIAIBHOTO  OIOKETHOTO  0011e00pa30BaTeIbHOTO  yUpexaAeHUsT | aBpHIIbIIEBCKas OCHOBHAs
oOmreo0Opa3oBarenpHas MKOJA.

[Ipu cocrtaBieHMH JAHHOM MNporpaMMbl aBTOPOM HCIOJIb30BAaHbI CJEAYIOIIME HOPMATHUBHO-
[IpaBOBBIE JOKYMEHTBI:

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

- IlocranoBnenue ['maBHOro rocymapcreenHoro Bpaua P® ot 29.12.2010r. Nel89 «O06 yrBepxkaeHuu
CanlluH 2.4.2.2821-10....» p. «CaHUTapHO-IMIUIECMHUOIIOTHYECKAE TPEeOOBaHUS K YCIOBUSM U
opraHu3aiy 00y4eHus B 0011e00pa30BaTENbHBIX YUPEKICHHUIX),

- IIpukaz MOuH P® ot 06.10.2009r Ne373 «OO0 yTBep>kKJI€HUH U BBEIEHUU B JIEHCTBUE (elepabHOTO
rOCyJIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHIapTa HAaYaIbHOTO 00IIero 00pa3oBaHus» (C U3BMEHEHUSIMU U
JIOTIOJTHCHHUSIMHU )

- IIpukaz MOuH P® ot 17 nexabps 2010 roma Nel897 «OO0 yTBepkJAeHHH U BBEJACHHH B JCHCTBUE
(beneparbHOrO TOCYIAPCTBEHHOTO CTAaHAApTa OCHOBHOTO OOIEro oOpa3oBaHUsI»(C W3MCHEHUSIMH U
JIOTIOJTHCHHUSIMHU ) ;

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

- [Tpukaz MOuH P® ot 31 nexadps 2015 roga Nel1576 «O Baecernnun 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
JIOTIOTHUTEIBHBIX 00pa30BaTEIbHBIX MPOTPAMM»;

- IImcemo MOwmH Camapckoit obmactu ot 17.02.2016 NeMO-16-09-01/173-TY «O BHeypo4HO#I
JEeSITEIbHOCTI;

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

- Ctparerus pa3BuTHsI OTpaciau HHGOPMAITMOHHBIX TexHOJoTHA B Poccuiickoit @eneparuu Ha 2014-2020
IT. ¥ Ha epcnekTuBy Ao 2025 roaa;

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

JlanHasi mporpamma COCTaBJ€HAa M aJalTHPOBaHA Ui BHEYPOUYHOU MEATEILHOCTH Ha OCHOBE
aBTOpcKOW mporpammbl 1o «PoOororexnmke» s 7-8 xmaccoB OscsHunkor 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 3aKit0yaeTcss B TOM, YTO OHA HampaBlieHa Ha (popMHUpoOBaHHE
TBOPUYECKON JIMYHOCTH, YMEIOIICH KPEeaTWBHO, HECTAHJAPTHO MBICIHUTH. TEXHOJIOTHYECKHe HaOOpPHI
koHcTpykTopa LEGO Education WeDo 1 LEGO MINDSTORMS EV3 opueHTHpOBaHBI Ha H3y4eHHE
OCHOBHBIX (DM3MUYECKUX MPUHIUIOB U 0a30BBIX TEXHHUECKUX PEIICHHM, JEeXKalluX 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 IEATEIbHOCTD;

2. BBEJICHUE IIKOJIBHUKOB B CIOXKHYK Cpely KOHCTPYMPOBAaHUS C HCIOJb30BAHUEM
MH(GOPMALMOHHBIX TEXHOJIOTUHA;

3. OpraHM3alys 3aHATOCTH IKOJbHUKOB BO BHEYPOUHOE BPEMSL.

3agaum Kypca:



3HakoMCcTBO co cpenoii mporpammupoBanuss LEGO MINDSTORMS EV3, 6a30BbIM, pecypCHBIMU
HabopaMu 1 KocMHYecKuM HabopoM KoHcTpykTopa LEGO WeDo u LEGO EV3;

BbIsiBUTP W TOJIEPIKATh TBOPUYECKUX JeTel, MOTHBHUPOBAHHBIX Ha MNpOo(ecCHOHAIbHYIO
JEATENbHOCTh M TMOJYyYeHHE BBICOKOKAYECTBEHHOTO BBICHIETO O0Opa3oBaHMS B COBPEMEHHBIX H
MEPCHEKTUBHBIX 001aCTAX 3HAHUN MHKEHEPHOTO PO QHIIS;

CbhopmupoBaTb yMEHHE CaMOCTOSTEIbHO pelIaTh TEXHUYECKHE 3aJadd B IIpolecce
KOHCTpYHpOBaHuUs Mojesell (BbIOOp Marepuala, INIaHWPOBaHKUE MPEACTOSIIMNX JEHUCTBUM, CAMOKOHTPOIb,
YMEHHE NPUMEHSATH MOJTYYECHHbIE 3HAHUS, [IPUEMBI U OIBIT B KOHCTPYUPOBAHUU JIPYTUX OOBEKTOB U T.1.);

CTI/IMy.]II/IpOBaTI) HaXo0a4HUBOCTb, I/I306pCTaTeJII)HOCTI) U TIOMCKOBYIKO TBOPYCCKYIO ACATCIIBHOCTDH
ydamuxcs, 1 OpUCHTUPOBAHNEC HA PCHICHUC MHTCPECHBIX U MPAKTUYCCKH BAXXHBIX KOMILJICKCHBIX 3a/1a4,

Ilo3makomMuTh ydyamuxcda € OCHOBaMuU pO6OTOTeXHI/IKI/I U CYHCCTBYIOIIUMHU COPCBHOBAHHUAMHA
po6OTOB;

DcTeTnuecKkoe, 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.

VYcBoeHne OCHOB nporpamMMHupoOBaHud, IOJIYYHUTh YMCHHA COCTABJICHUA IPOCTBIX W CIOXKHBIX
AJITOPUTMOB;

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

[IpoexTupoBanue poOOTOB U MPOrpaMMHUPOBAHUE UX JICHCTBUA;

UYepes co3aaHne cOOCTBEHHBIX IIPOEKTOB MPOCIEKUBATH MOJIB3Y MPUMEHEHHs] POOOTOB B peabHOM
KU3HU;

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

PaszBuBath YMCHHA H3Jaratb MbBICIU B YEeTKON JIOrHYeCKOM OCJICA0BATCIIBHOCTHU, OTCTauBATh
CBOIO TOUKY 3pCHU, AHAJIM3UPOBATb CUTYAlIUI0O U CAMOCTOSATCIBHO HAXOAUTh OTBECTHI HAa BOIIPOCHI ITYTEM
JJOI'MYCCKUX paCCY)KHCHHﬁ.

JlanHasi mporpaMma MpearnoJiaraeT pelieHue MHKEHEPHbIX U KOHCTPYKTOPCKHUX 3a7ad, a TaKxKe
oOyueHue OOBEKTHO-OPUEHTUPOBAHHOMY MPOTPAMMHUPOBAHUIO U MOJICIMPOBAHHUIO C HCIOJIb30BaHUE
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, UCCIIEI0BATh JATYMKH U TIOBEJEHNUE POOOTOB, BECTH COOCTBEHHBIE HaOmoaeHus. Kpome Toro,
paboTa B KOMaHJE CIOCOOCTBYeT (POPMHUPOBAHUIO yMEHHs B3aWMOJIEHCTBOBaTh C COYYEHUKAMHU,
(bopMynupoBaTh, aHAIU3UPOBATh, KPUTHUECKH OLIEHHMBATh, OTCTaWBaTh CBOM MJeH. IIpu manbHeimem
ocsoenun LEGO WeDo u LEGO EV3 craHOBUTCS BO3MOXHBIM BBIIIOJIHEHUE CEPBE3HBIX IPOEKTOB,
pa3BUTHE CAMOCTOSATEILHOTO TEXHUYECKOTO TBOPUYECTBA, YUACTHE B COPEBHOBAHUAX MO POOOTOTEXHUKE.

HoBu3na nporpamMmmel

PabGota c¢ oOpasoBarensHbiME  KOHCTpykTopamMu LEGO WeDo u LEGO EV3 mnozsonser
IIKOJIBHUKAM B ()OpMe MO3HABATEIIbHOW UIPbl Y3HATh MHOTHE BaXKHbIE UJIEH U Pa3BUTh HEOOXOMMBIE 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 JAHHOW MPOrPaMMBI COCTOUT B TOM, YTO POOOTOTEXHHUKA B IIKOJIE MPEACTABISET
ydJamumMmcsl TexHosorud 21 Beka, CHOCOOCTBYET pa3BUTHIO WX KOMMYHHMKATHBHBIX CIIOCOOHOCTEH,
pa3BUBaeT HABBIKM B3aUMOJICHCTBHS, CaMOCTOSITEIBHOCTHA TPH TNPUHIATUW PEUICHUH, PAaCKPBIBACT HUX
TBOpUeCKUH MoTeHuan. [logpocTky gydiie MOHMMAIOT, KOTAa OHH YTO-JIMOO CaMOCTOSITENIBHO CO3AI0T
wim u3o0petarotr. [Ipu nmpoBeneHnn 3aHATHI MO POOOTOTEXHUKE ATOT (PAKT HE MPOCTO YYUTHIBAETCS, a
peabHO UCTIONB3YEeTCS Ha KAKIOM 3aHSATHH.

Peanu3zarust 3T0i mporpaMMbl B paMKax CpeIHEH IIKOJIbI IOMOTAeT Pa3BUTHIO KOMMYHUKATUBHBIX
HAaBBIKOB YyYalllUXCAd 3a CYET AaKTHBHOIO B3aUMOJICMCTBUS JACTEH B XOJ€ TIPYNIIOBOM IMPOEKTHOU
JESITeILHOCTH, Pa3BUBAET TEXHUYECKOE MbIUieHue npu padore ¢ 3D pemakropom LEGO u mabopom

Lego Education WeDo, LEGO MINDSTORMS EV3, Tak jxe oO0y4aeT Ha4aabHBIM HaBBIKAM
[IPOrPaMMHUPOBAHUS.

IMeparornyeckasi 1ejieco0OPa3HOCTb TNPOTPAMMBI OOBACHSAETCS (HOPMUPOBAHHEM BBICOKOTO
UHTEJUIEKTa 4epe3 MmacrepcTBO. lLlenmblii psn cnenualbHBIX 3aJaHUid Ha HAOJIOJEHUE, CPaBHEHME,
JOMBICIMBaHKE, (PaHTa3UPOBAHUE CITYXKAT JJIsl JOCTHXKEeHUs 3Toro. [Iporpamma HanpaBieHa Ha TO, YTOOBI
yepe3 TPy NPpUOOILIUTh 1eTell K TBOPUECTBY.

BaxHO OTMETHUTH, YTO KOMIIBIOTEDP HCIOJIB3YETCSI KaK CPEACTBO YIPABIEHUS MOJEINbIO; €ro
UCIOJb30BAHUE HAINPABJIEHO HA COCTABJICHUE YIPABISIOMUX aITOPUTMOB IJIi COOpaHHBIX MOJEINEH.
Vuamuecs mOJMy4arOT MpeAcTaBIeHUE 00 OCOOEHHOCTSX COCTaBJICHUs MPOrpaMM —YIpaBJICHUS,
aBTOMAaTHU3aIM1 MEXaHU3MOB, MOJACITUPOBAHNUN PAOOTHI CUCTEM.

IIpuHUMI NOCTPOEHUsI MPOTrPAMMBbI

Ha 3ansaTHAX co3aaHa CTPYKTypa JesSTEIbHOCTH, CO3/Iat0Iasl yCIOBHS JIIsl TBOPUECKOTO Pa3BUTHUS
IIKOJIbBHUKOB Ha Pa3MYHBIX BO3PACTHBIX J3Tamax W MpeaycMaTpuBamomas ux Au@depeHuuanuo o
CTEINEHHU OJAPEHHOCTH.

OcHOBHBIE AUIAKTUYECKUE MPUHLUIIBI TPOTPaMMBI:

° JOCTYITHOCTh Y HAaIJISITHOCTB;
° MOCJIE0BATEILHOCTh U CUCTEMATUYHOCTh O0yUEHHUS W BOCTIUTAHHUSI,;
° ydeT BO3PACTHBIX U MHIAUBUAYATHHBIX OCOOCHHOCTEH 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.

OT1anunTeIbHbIE 0COOEHHOCTH JTAHHOW MPOTPaMMBI OT YK€ CYHIECTBYIOIIUX B 3TOM 00iacTu
3aKIJIIOYAeTCs B TOM, YTO MPOrpaMMa OPUEHTUPOBAHA HAa IPUMEHEHUE MIMPOKOTO KOMIUIEKCA Pa3IndHOro
JIOTIOJTHUTEIBHOTO MaTepuajga O MPOCTEHIINX (U3MUECKUX 3aKOHAaX, JIeXKAllUX B OCHOBE COBPEMEHHOMU
(buznyecKoi KapTUHBI MUpa, HAU0OJIeE BAXKHBIX OTKPBITHSAX B 00J1aCTH (PU3UKU.

[IporpamMmoii mpeaycMOTpeHO, uTOOBI KaXK[O€ 3aHATHE ObLJIO HampaBiICHO Ha OBJIAJICHHE
OCHOBaMH MEXaHUKH, Ha MPUOOIIEHUE JeTeil K aKTUBHOM I03HABATENIbHONM U TBOpPYECKOM paborte.
[Ipouiecc 0OydeHus CTPOUTCS HA €IUHCTBE aKTUBHBIX U YBJIEKATENIbHBIX METOJOB U IMPHUEMOB Y4ueOHOM
paboThl, P KOTOPOIl B MpOIlECCe YCBOSHUS 3HAHMI, 3aKOHOB MPAaBHJ Y IIKOJIBHUKOB Pa3BUBAIOTCS
TBOpUYECKHE HAYama.

O6pazoBarenbHbIN TpoIlecC UMEET PAJl IPEUMYIIECTB:

. 3aHATHS B CBOOOTHOE BpEMS;

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

° JETSIM TIPEOCTABISETCS BO3MOKHOCTh YAOBIETBOPEHUS CBOMX MHTEPECOB M COUYETAHUS

Pa3IMYHBIX HATIPABICHUH U POPM 3aHATHS;

Cpoku peasmsanun nporpammsl: [Iporpamma coctaBiieHa ¢ y4€TOM CaHUTapPHO-TUTMEHUUYECKUX
TpeOOBaHMH, BO3PACTHBIX OCOOEHHOCTEHM ydalMxcs CpelHero IMKoJbHOro Bo3pacta (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 JIESTEIBHOCTH pacCuyuTaHa Ha CIEAYIOIIHe
CPOKH M3YUCHHUS MaTepHana:
7-8 knacc — 34 yaca B rof, 1 yac B HeJIEIIIO;



Kypc «PoOoToTexHHKa» OTHOCUTCS K OOIIEHHTEIUIEKTyalbHOMY HAIlPaBICHUIO pa3BUTHUS
JIMYHOCTH, II€ JETH KOMIUJIEKCHO HCIIOJIb3YIOT CBOM 3HAHUS.

[IpakTudeckas paboTa ¢ KOHCTPYKTOPOM MO3BOJIET 00YUaIOMINMCS:
COBMECTHO 00Yy4aThCsl B paMKax OJHOU TPYIIIBL;
pacripenenats 00s3aHHOCTH B CBOCH TpyIIIIE;
MPOSIBIISITH MOBBIIIEHHOE BHUMAHUE KYJIBTYpPE U ATUKE OOLICHUS;
MIPOSIBJIATH TBOPUYECKUH MOJXO0 K PELICHHIO IOCTaBICHHOM 3a1auu;
CO3/aBaTh MOJEIU PeaIbHbIX 0OBEKTOB U IIPOLIECCOB;
pelaTh 3a/1a4y MPaKTUYECKOrO COAEPIKAHMUS;
MOJIEIMPOBAThH U UCCIIEA0BAThH MIPOLECCHI;
MEPEXOAUTH OT O0YUYCHHUS K YICHHUIO.

Ji peanu3anuu mporpaMMBbl TaHHBIA Kypc 00eCIieueH:

- bazoBsim Habopom WeDo 2.0 (Aptukyn 45300 Hazanue: 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 mnpoexktst EV3  (Aptukym: 45570 HasBanue:
LEGO® MINDSTORMS®Education EV3™);

— [Iporpammuoe obecrieuerne LEGO MINDSTORMS EV3;

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

— HOyTOyKaMu, IPUHTEPOM, CKAaHEPOM, BHIE0 000PYI0BAHUEM.

IInanupyemMble pe3yJbTaThbl 0CBOEHHS IPOrPaMMBbI 110 POOOTOTEXHUKE
JIM4HOCTHBIE PE3YNbTATHI:

1) dopmupoBaHue CrHOCOOHOCTEH OOyUYAIOMIMXCS K CaMOPa3BUTHIO, CaMOOOpa30BaHHIO M
CaMOKOHTPOJIIO Ha OCHOBE MOTHBAIIUU K POOOTOTEXHUYECKOH M y4eOHO e TeTbHOCTH,

2) ®opMHpOBaHHE COBPEMEHHOTO MHUPOBO33PEHHUS COOTBETCTBYIOLIETO COBPEMEHHOMY Pa3BUTHIO
o0I1IecTBa M HAYKH;

3) ®opmupoBanre KOMMYHHUKATHBHON 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 M MO3HABATEIbHOU JEATEIbHOCTH, PA3BUBATh MOTHUBBI U MHTEPECHI CBOEH
MMO3HABATEILHON NEeATEIbHOCTH,

2) yMEHHE CaMOCTOSITENbHO IUIAHUPOBATh TYTH JIOCTIDKEHHUS Iefied, B TOM YHCIe
albTepHATHBHBIC, OCO3HAHHO BBHIOMpaTh HauOonee HPGEKTUBHBIE CHNOCOOBI pElIeHUs YU4EOHBIX U
MO3HABAaTeNILHBIX 3a7a4;

3) yMeHHE COOTHOCUTH CBOU JICHCTBUS C TUIAHUPYEMBIMH Pe3yJIbTaTaMU, OCYIECTBIISATH KOHTPOJIb
CBOEH NIeATeNbHOCTH B MPOIECCE NOCTIKEHUS Pe3yibTara, OMpPENeNaTh CIOCOObl NEHCTBUII B paMKax
MPEIIOKEHHBIX YCIOBUM W TpeOOBaHW, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHH C
W3MEHSIOLIECUCS CUTYaLUE;

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

5) BlIaJeHHe OCHOBAMH CaMOKOHTPOJS, CAaMOOIEHKH, MPHUHATHS PEIICHUH U OCYIIEeCTBICHUS
OCO3HAHHOTO BBIOOpa B y4eOHO U 1MO3HABATEIHHON NESTENbHOCTH;

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

7) yMeHue co3aaBaTh, MPUMEHSITh M MPEOOPA30BBIBATh 3HAKU M CHMBOJIBI, MOJICTH M CXEMBI IS
pelieHus yueOHbBIX U MO3HABATEIbHBIX 33/1aY;



[IpenmeTHbIe pe3ybTaThl IO MaTEMaTHKE U HHPOPMATHKE:

8) oBnaseHNe MPOCTEUIIMMHU CIIOCOOAMH MTPECTABICHUS U aHAIN3a CTATUCTHYECKUX JaHHBIX;

9) pazBuTHE YMEHUI NMPUMEHATh U3yYEHHBIC OHATHUS, PE3YIbTAThl, METOBI ISl PELICHUS 3a/1a4
MIPAKTUYECKOTO XapaKTepa U 3a7a4y U3 CMEXHbIX AUCIUILINH,

10) popmupoBanue nHGOPMAIMOHHON U AIITOPUTMUYECKOM KYJIBTYpPHI;

11) ¢dopmupoBanue mnpeacTaBieHUs 00 OCHOBHBIX M3y4aeMbIX MOHATHIX: HH(OpMAaIus,
QJITOPUTM, MOJIETTb — M X CBOMCTBAX;

12) pa3BuUTHE aNTOPUTMHYECKOTO MBIINUICHHS, HEOOXOIUMOTO Uil NPO(eCcCHOHATBHOM
JESITEIbHOCTH B COBPEMEHHOM OOI1IECTBE.

Memoowt opzanuzayuu yuednozo npoyecca.

e UHbopManMoHHO — pPEUENTHBHBIA _MeTox (MpeAbsSBICHHE TenaroroM WHQOpMalud |
OpraHu3anus BOCIIPUATHS, OCO3HAHUSI U 3alIOMUHAHKE 00y4JarolUMUCs JAHHON HHPOpMAIIIH).

o PenpoaykTuBHBIM _ MeTon (cOocTaBieHME W NpPEIbsBICHME  Ie1aroroM  3aJaHuil  Ha
BOCITPOM3BE/IEHNE 3HAaHUN U CTIOCOO0OB YMCTBEHHOM U NMPAKTHUECKOMN AEATEIbHOCTH, PYKOBOICTBO
Y KOHTPOJIb 32 BBINIOJHEHHEM; BOCIIPOU3BECHNE BOCIIUTAHHUKAMU 3HAHUN U CIIOCOOOB 1eHCTBUI
10 o0pasiam, IPOU3BOJIbHOE U HEMPOU3BOIBHOE 3aAIIOMUHAHUE).

e Meroa npo6GaeMHOro U310KEeHUS (TOCTAHOBKA MEAArOTOM MPOOJIEMBI U PACKPBITHE JOKA3aTENBHO
MyTH €ro peuleHus; BOCIPUATHE M OCO3HaHHE OOyJarolIMMKCS 3HAHWW, MBICIEHHOE
MIPOrHO3UPOBAHUE, 3aTIOMUHAHUE).

e DBpPHUCTHYECKHH MeToJ (MIOCTAaHOBKA TIEAaroroM MpoOJieMbl, IJIAHUPOBAHHE W PYKOBOJICTBO
NESTETPHOCTH  yUYaIlIUXCs; CAMOCTOATENBHOE pEIICHHEe OOYyJarolIUMHUCS YacTH 3aJIaHufd,
HEMPOU3BOJBHOE 3aIOMUHAHKUE U BOCIIPOU3BEICHHE).

e HccnenoBarenbCKuii MeToJ (COCTaBIE€HUE U MPEIbsBICHHE IEAaroroM MNpoOJEeMHBIX 3a1ad u
KOHTPOJIb 32 XOJ0M pEIICHHSI; CAMOCTOSTENIbHOE TUIAHUPOBaHUE 00y4YarOIIMMHUCS 3TaroB, crnocod
HCCIIeIOBaHUS, CAMOKOHTPOJIb, HEIIPOU3BOJILHOE 3aIIOMUHAHUE).

B opranuzamumn y4eOHON MO3HABATENBHOW JAEATEILHOCTH IENAaror HMCIHOJb3YeT TaKXKe CIOBECHBIE,
HarJIIHbIE U IPAKTHYECKHUE METO/IBL.

Cnosecnvle memoowst. CIIOBECHbIE METOJbI IEaror MPUMEHSET TOrJa, KOTJa TJIABHBIM HCTOYHHUKOM
YCBOGHUS 3HAHHI 00YJArOIIUMUCS SIBJISIETCS CJIOBO (0€3 OMOphI Ha HArJISIIHBIE CIIOCOOBI U TIPAKTUYECKYIO
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}01u1/1xc;1. OCHOBHBIM MCTOO0OM ABJIACTCS IIPAKTUICCKOC 3aHATUC.

Jluoakmuueckue cpeocmea.

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

Copep:xaHue MPOrpaMMbl BHEYPOYHOI JeATeJIbHOCTH
3ajada JaHHOTO Kypca - MO3HAKOMUTh 00yJaroImuxcsi ¢ KoHetpykropom Lego Mindstorms EV3.

Hay‘{I/ITB CO6I/IpaTB 0a3oBbIC KOHCTPYKIIUH pO6OTOB, nporpaMmMupoBaTh UX MOA OIIPECACIICHHBIC 3a1avH,
pa3o6paTb 0a30BbIC peaicHus HanOoJee pacipoCTpaHCHHBIX Saﬂa‘l'COpeBHOBaHPlﬁ.

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
BBoanbiii ypok. Texnuka 6e30MacHOCTH MPH paboTe C KOMIBIOTEPOM B KaOMHETE pOOOTOTEXUKH.
[paBuna paboTel mpu paboTe ¢ KOHCTPYKTOpoM. [IpaBuiio paboThl ¢ KOHCTPYKTOPOM U 3JIEKTPUUYECKUMHU
npubopamu Habopa LEGO WeDo u Lego Mindstorms EV3. Po6ototexuuka B Kocmudeckoii oTpociiu,
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 ¢ 6a3oBeiM Habopom Lego
Mindstorms Education EV3 (Aptukyn: 45544).

[ToHATHST OCHOBHBIX COCTABIISIFOIIMMHU 4YacTell cpelpl KOHCTPYKTOpa, LBET, (JOpPMbI U pa3Mepbl
JeTanei.

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 6J0KOB.

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 MmoTopoB u garunkoB 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.

YiabTpa3ByKOBOH [JaTYMK - UCIOJB3YeT 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, ICTYOK, OTITYCKAaHHUEC.

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

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

Paszoen 4 - KoncrpynpoBanue 3ajanHbIX 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
U JOCTaBUTH 00pa3iisl B TabopaTopuio AJs u3ydeHus. B xoae paboTel HaJ MPOEKTOM JETH U3ydaT 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, pO6OTOB o Ha3zBaHueM I11mro3» u ((36MJ'ICTp$IC€HI/Ie)>.

I/I3yqaeTc;1 - OBWXKCHHUEC, TiAra, TOJIKAHHUC, XOI(B68., TOJYOK, CKOpPOCTb U €31a (I/ISY‘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 IIPOYHBIC KOHCTPYKIUH, pblyar (I/ICCJ'ICIIOBaHI/IC XapaKTCpUCTUK 3OaHUA,
KOTOPLIC TMOBBIIAOT €I'0 yCTOfI‘iPIBOCTL K 3CMIICTPACCHUTIO, HCIIOJb3Yyd CHMYJIIATOP 36MJ'I6Tp$ICGHI/II71,



CKOHCTpyHpoBaHHBIH 13 KyOukoB LEGO). [lepemenienne marepuanoB, MOJbEM, BpalleHUE, MOBOPOT,
PYJIeBOI MeXaHU3M (BHJIOYHBIH TOAEMHUK U CHETOOYHCTUTEIb).

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 YepHbie Kabers Habopa.

Pabora ¢ wmogmeneio «Pobom ¢ Oamuukom paccmoaHus» NO3BOIUT

paboTy yIbTPa3BYKOBOI0 JaTYMKA, €0 MAaKCHMaJlbHBIE ¥ MHHHMAJIbHBIC 3HAYCHUS. PaszmuuHbIe

Y3HaThb ydalliuMcCs

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.

Taxxe ydamuecs: co0epyT Takue MOJIENU KaK.: LBETOCOPTHUPOBIIMK, THPOOOH, IIEHOK, pOOOT pyKa.

Dopmul 3auamuir; nexiys, 6ecena, MHANBUyaTbHAsS padoTa, pEIIeHHE MPOOIEMBI.

Pasoen 6 - UnauBuayaibHasi POEKTHAS 1eSITeIbHOCTh

Coznanue coOCTBEHHBIX MOJENEel B rpynmnax (HampuMmep - Yachkl cO cTpelikamH, ruMHacT EV3,
poboT-xynoxxuuk EV3 Print3rbot, ronounas mammna popmyna 1 EV3, moiimuk nomna, poOoT ¢ KiIeurHe,
cesieHoXo, puBoaHas iargopma EV 3 Ha ryceHnuHOM X011y).

CopeBHOBaHKE HA CKOPOCTH M0 CTPOUTEIBCTBY MPOUICHHBIX MOJEIEH.

Pa6ota ¢ mporpammoii LEGO Digital Designer (BupTyanbHbIN KOHCTpYKTOp Jlero).

LEGO Digital Designer 4 - mporpamma Ui co3gaHus pa3iuuHbIXx 3D-00BEKTOB Ha OCHOBE
BUPTYaJIbHBIX Jetasied koHCTpykTopa LEGO oT camux pa3pabOTYMKOB ATOTO MOMYJSIPHOTO
KOHCTpyKTOpa. 3ToM Jlero, kak M B HACTOSIEM KOHCTPYKTOpPE, MOKHO HCMOJb30BaTh OrPOMHOE
pazHooOpa3ue CymecTBYIONMX Ha JaHHBIH MOMEeHT LEGO-31emeHToB.

[Iporpamma LEGO Digital Designer Bkitodaer mpumepHo 760 THIOB »iieMEHTOB. BbIOpaHHOM
JeTald MOXHO NpuUcBOUTH JoOoi 1BeT. Kak um B 00brunHbIX 3D-pemakrtopax, pabouyio 001acTb
MpOrpaMMbl MOKHO MpUONMXKATh U YyAalATh, pa3BOpayuBaTh IMOJ JHOOBIM yIJIOM, CBOOOJTHO
nepeMenaTbesi no Hei. 3aaHuil GoH MOXKHO JA00aBUTH HIIM MOMEHSATH B PEKUME MPOCMOTPA TOTOBOM
BuptyasnbHOi Moaenu LEGO. Mutepdeiic mporpaMmbl 04eHb MPOCT U YAOOEH, MOATOMY JIaXKe CaMOMY
MajieHbKOMY peOeHKY OyIeT HecloXHO pa3zolOparbes ¢ BupryansubiM koHCTpyKTOpoM Jlero. [Iporpamma
MOJJIEP>KUBAET JBA PEKMMA KOHCTPYUPOBAHUS: BBl MOXKETE HauaTh Bce "'c HyNsA" M BOIUIOTUTH CBOU JaXKe
HEMBICIIUMBbIE (DaHTa3uM B CO3JAHHBIX MOJEISAX WJIH JOMOJHUTH IOYTH TOTOBBIE MOJENH, YTO
PEKOMEHIyeTCSl HAYMHAIOIINM I0JIb30BATEISIM.

[ToBTOpenue u3yyennoro Mmarepuana. [logseaennue nToros 3a ro.

7-8 kaace, 34 yaca
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KoMIbroTepoM. [IpaBuna paboTsl ¢
KOHCTPYKTOPOM.
2 BuakoMcTBO ¢ KOHCTpYKTOpOM Lego
21 Lego Education Wedo —45300. Lego 1
"~ [Mindstorms EV3 — 45544.
3 [BHAKOMCTBO ¢ MPOrPAMMHBIM OfecrnedeHHeM H 060PyT0BaAHHEM
31 BusyanbHas cpefa nporpaMMUpPOBAHUS 1
[ [porpamMHbIil HHTEpDETiC
3.2 (MuKpoKOMITBIOTEpP). MOTOPBL. JlaTunki. 1
4 KoncTpyupoBanmue 3aaHHbIX Mojesieii WeDo
4 1 [Maiio - Hay4HBIH BE3EXO. 2 2
4.2 Tsra, X050a, TOJTYOK. 2 2
4.3 [Cropocts 1 e3za. 2 2
[[pouHbIE KOHCTPYKIIMH, PbIYar.
4.4 P pYE P 2 2
4.5 [[lepemenienne MarepualioB, HOIbEM. 2 2
/[BroKEHME, BpAILlIEHUE, ITOBOPOT, PYJIEBOM
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5.4 [LleHoK 2 2
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6.1 Coztanne coOCTBEHHBIX MOJIETIEH B rpynmnax 3 3
6.2 CopeBHOBaHUE HA CKOPOCTH 10 5 5
"~ [CTpOUTENBCTBY MPOMIEHHBIX MOJIENIEH
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M3parensctBO «Ilepoy, 2016. — 300 c.

2. Korerosa 1.B. Pabouas nporpamma «TexHOI0THSA TPUMEHEHUST TPOTPAMMUPYEMBIX
poOoToTexHnyeckux pemenuit Ha npumepe miatpopmsel LEGO MINDSTORMS Education EV3»
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Kuwura yaurens LEGO Education WeDo (3nekTpoHHOe mocobue)
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