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IHosicuuTenbLHAA 3aMHCKA

[Tporpamma BHEYpOUHOI nesitenbHOCTH «PoboToTexHuka» s 5-9 KJIacCOB COOTBETCTBYET
tpeboBanusiM OI'OC, nmpennazHayeHa A 00y4JaroUIMXcs YpOBHS OCHOBHOTO 00IIero o0pa3zoBaHus
MYHHMLMIIAJIBHOTO  OrOJKETHOro  o0mieoOpazoBarenbHOro  yupexaeHus «Jlumeit Nel3» r.
[Terpo3aBopcka.

[Ipu cocTtaBieHUU JaHHOUM MpOrpamMMbl aBTOPOM HCIIOJIB30BaHbI CIEAYIOIINE HOPMATUBHO-
MIPaBOBbIE IOKYMEHTBI:

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

- [Toctanosnenwue ['maBHOrO rocynapcrBeHHoro Bpada P® ot 29.12.2010r. Nel89 «O6 yTBepkaeHUN
CanlluH 2.4.2.2821-10...» p. «CaHHUTapHO-3MUAEMHUOJIOTHYECKUE TPEOOBAaHUS K YCIOBUAM U
opranuzanuu o0y4eHus B 00111e00pa30BaTeNIbHBIX YUPEKICHUIX;

- Ilpukaz MOuH P® ot 06.10.2009r Ne373 «OO0 yTBepkIE€HUM U BBEICHHH B JCHCTBHE
(benepanbHOro TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa HauaaIbHOro 00IIero 00pa3oBaHUs»
(c UI3MEHEHUSAMU | JIOTIOJTHCHHUSIMU);

- I[Ipukaz MOwuH P® ot 17 nekabps 2010 roga Nel897 «OO6 yTBep>KIeHUU ¥ BBEJICHHUH B JICHCTBUE
(enepabHOrO TOCYIapCTBEHHOTO CTaHIapTa OCHOBHOTO 001Iero 00pa3oBaHus» (C M3MEHEHHUSIMH U
JOIOJTHCHHUSIMHU);

- [Tpukaz MOuH P® ot 31 nekabps 2015 roma Nel1576 «O BaHecennn nzamenenuii B ®I'OC HOO»y;

- [Ipukaz MOuH P® ot 31 aexadps 2015 rona Nel577«0O BHecernnn uzmenenunii B ®I'OC OOO0y;

- [Iucemo MOuH P® ot 14 nexadbps 2015 roma Ne(09-3564 «O BHEypOUHOU NEATEIBHOCTH M
pealn3ainuy JOTOJTHUTEIbHBIX 00pa30BaTEIbHBIX IPOTPAMMY;

- ITucemo MOwuH Camapckoii obiactu ot 17.02.2016 NeMO-16-09-01/173-TY «O BHEypouHOI
JEeSITeIbHOCTHY;

- Ctparerust pa3BuTHs OTpacin HHOOPMAIIMOHHBIX TeXHOoNorHit B Poccuiickoit @enepanun Ha 2014-
2020 rr. u Ha nepcriekTUBY 110 2025 rona;

- I'ocynapctBennas nmporpamma Poccuiickoit ®@enepanun «MHpopmanmonnoe obuiectso» (2011-
2020 rozsl);

- Kommnekchass mporpamma «Pa3Butue oOpasoBarenbHOil poOotoTexHukn u IT-oOpazoBanHus B
Poccwuiickoit ®enepamnumy», cpok peanusanuu nporpamMmmbl 2014-2020 rr. nepsbrit otan: 2014-2016 rr.

JlanHast mporpamma cocTaBjieHa U aJalTHPOBaHa /Il BHEYPOUHOH JAESITEIbHOCTH Ha OCHOBE
aBTOpckoi mporpammbl 1o «PoOototexHuke» a1 5-6 kmaccoB Oscsauukoir JLIO. Kype
nporpammupoBanus pobora EV3 B cpeme Lego Mindstroms EV3 / JL.IO. Ogcsaunxkas, [1.H.
Oscsaauukuii, A.Jl. OBcaHULKUH. 2-€ u3aHue., nepepad. 1 non. — M.: U3narensctBo «Ilepox, 2016.
—300 c.).

AKTyaqbHOCTh KpPY)KKOBOM paOOThl 3aKiioyaeTcs B TOM, 4YTO OHa HalpaBleHa Ha
dbopMUpOBaHME TBOPYECKOM JUYHOCTH, YMEIOLIEH KpeaTUBHO, HECTAaHJApTHO MBICIHUTh.
Texnonornueckne Habopsl koHcTpykTopa LEGO MINDSTORMS EV3 opueHtupoBaHbsl Ha
M3Y4Y€HHE OCHOBHBIX (PU3MYECKHX NPHUHLHMIIOB M 0a30BBIX TEXHMUYECKUX PEUICHHH, JeKalluX B
OCHOBE BCEX COBPEMEHHBIX KOHCTPYKLIUN U YCTPOMICTB.

Hesan kypca:

1. caMOpa3BUTHE U Pa3BUTHE JTUYHOCTH KAXKJIOTO peOEHKA B MPOIECCe OCBOCHUS MHUpPaA
yepes ero cOOCTBEHHYIO TBOPUYECKYIO MPEIMETHYIO AESITEIbHOCTD;

2. BBE/ICHUE IIKOJIBHUKOB B CIIOKHYIO Cpelly KOHCTPYUPOBAHHUSA C MCHOJIb30BaHUEM
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

3. OpraHu3alys 3aHATOCTH HIKOJIBHUKOB BO BHEYPOUHOE BpPEMS.

3agaum Kypca:



3nakoMcTBO co cpenoit mporpammupoBanuss LEGO MINDSTORMS EV3, 6a30BbiM,
peCypCHBIMU HabOpaMu U KOCMHUYECKUM HabopoMm koHcTpykTopa LEGO EV3,;

BoisiBUTE ¥ monanep)kaTh TBOPUECKHMX JIeTel, MOTHBHPOBAaHHBIX Ha MNPOQPECCHOHAIBHYIO
JESATEILHOCTh U TOJYyYEHHUE BBICOKOKAYECTBEHHOTO BBICIIETO OOpa30oBaHUs B COBPEMEHHBIX U
MEPCIIEKTUBHBIX 00JIACTAX 3HAHUM UHKEHEPHOTO MPOQHIIS;

CdhopmupoBaTh yMEHHE CAaMOCTOSTENBHO pelIaTh TEXHUYECKHE 33Ja4d B IpoIecce
KOHCTPYUpPOBaHMsI Mojeiel (BBIOOp Marepuana, IUIAHUPOBAaHHWE NPEACTOSIUX JCHCTBUH,
CaMOKOHTpPOJIb, YMEHUE MPUMEHSTh MOJy4YEeHHBIC 3HAHHS, MPUEMbI M OIBIT B KOHCTPYHPOBAHUU
IPYTUX OOBEKTOB U T.J.);

CtuMyIupoBaTh HAXOUYUBOCTh, H300PETATEILHOCTH U TOMCKOBYIO TBOPUYECKYIO JEATEILHOCTh
yUYalllMXCsl, 1 OPUEHTUPOBAHUE HA PEUICHUE MHTEPECHBIX M MPAKTUYECKU BAXKHBIX KOMILIEKCHBIX
3aja4;

[To3HAaKOMUTH yYaIIUXCs ¢ OCHOBAMH POOOTOTEXHUKH U CYIIECTBYIOIIUMH COPEBHOBAHUSMU
poOOTOB;

DcTeTnyecKkoe, HpaBCTBEHHOE U TPYJOBOE BOCIIUTAHUE;
Pa3Buth TBOpUECKHE CITIOCOOHOCTH;
CdopmupoBaTh yMeHUE pabOThI C HAYYHO-TEXHUUECKOM JIUTEPaTypOi;

Pa3BuTh HaBBIKM NIOMCKA MHPOPMALIMU U PACKPBITH BO3MOXKHOCTH ceTH VIHTepHEeT /i paboThl
HaJ| IPOEKTOM.

3HAaKOMCTBO CO cpeioit mporpammupoBanus LEGO Mindstorms EV3.

VYcBOEHHE OCHOB ITPOrPaMMUPOBAHMS, NTOJIYYUTh YMEHHS COCTABICHUS NMPOCTBIX U CIOXHBIX
aJITOPUTMOB;

YMeHHe UCIOJIb30BaTh CUCTEMbI PETHCTPAIMU CHUTHAIOB JaTYMKOB, MOHUMAHKWE MPHUHIIUIIOB
o0OpaTHOH CBSI3H;

[IpoexkTupoBanue poOOTOB U MPOrpaMMHUPOBAaHUE UX JAEHCTBHIA;

Uepes co3nmanue COOCTBEHHBIX MPOEKTOB MPOCICKHBATH IMOJB3Y NMPUMEHEHHS POOOTOB B
pealbHOM KU3HH;

Pacmmpenue o6nactu 3HaHui o nmpodeccusix;
dopmupoBaHue yMeHuUsl paboTaTh B IPYIIIE;

Pa3BuBath YMCHHA U3JjiaraTb MBICIIU B YEeTKOHN JTOTHYECKOM oCICaJ0BaTCIbHOCTH, OTCTAaNBATDH
CBOIO TOYKY 3PCHHA, AHAIIU3UPOBATH CUTYallUI0 U CaMOCTOATCIIbHO HAaXOAUTh OTBETHI HA BOIIPOCHI
IMYTEM JIOTHYCCKUX paccyxcaeHHﬁ.

JlanHast mporpaMma IpearoJiaraeT peleHUe WHKEHEPHBIX M KOHCTPYKTOPCKHX 3a]ad, a
Takke oO0yyeHHe OOBEKTHO-OPUEHTHUPOBAHHOMY MPOTPAMMHPOBAHUI0 M MOJAEITUPOBAHUIO C
ucnosbs3oBanne koHcTpykropoB LEGO MINDSTORMS EV3. Hcnonb3oBaHne KOHCTPYKTOPOB
cepun LEGO EV3 no3BoJisItoT pemarth He TOJIBKO TUITOBBIE 3a71a4M, HO U HECTaHJAPTHHIE CUTYaIlUH,
MCCIIeI0BaTh JaTYMKH U IOBEJICHHE pOOOTOB, BECTH cOOCTBEeHHBIE HabmroaeHus. Kpome Toro, pabora
B KOMaHze crnocoOcTByeT (OPMUPOBAHHUIO YMEHHS B3aWMOJEWCTBOBATh C COYYEHHKaMH,
(bopMyIHMpOBaTh, aHATTU3UPOBATH, KPUTHUECKHU OLIEHUBATh, OTCTaUBaTh CBOU uaeH. [Ipu nanpHelem
ocBoeHnn LEGO EV3 cTaHOBHTCS BO3MOKHBIM BBIINIOJHEHNUE CEPBE3HBIX ITPOEKTOB, Pa3BUTHE
CaMOCTOSITENILHOT'O TEXHUYECKOTO0 TBOPUECTBA, YIACTHE B COPEBHOBAHUIX IO POOOTOTEXHUKE.

HoBu3Ha nporpaMmmbl



Pabora ¢ oOpazoBarenbHbIME KOHCTpykTOpamu LEGO EV3 mno3Bonser MIKOJIbHUKAM B
(opMe 03HABATENBHON TP y3HATh MHOTHE Ba’KHBIE UJIEU U PA3BUTh HEOOXOUMBIC B lalbHENIIIEH
KU3HHU HaBBIKK. [Ipu mocTpoeHnN MO/IEeNH 3aTparuBaeTCsi MHOKECTBO IPOOIIEM U3 Pa3HBIX 00IacTei
3HaHUS — OT TEOPUU MEXAHMUKH JI0 IICUXOJIOTHH, — YTO SIBJIIETCS BIIOJIHE €CTECTBEHHBIM.

AKTYaJIbHOCTH IPOrPaMMbI

AKTyanbHOCTh JAaHHOW MpOrpaMMbl COCTOUT B TOM, 4YTO pPOOOTOTEXHHMKA B ILIKOJE
MPEJCTABISACT YJallUMCs TEXHOJIOTUH 21 Beka, CriocOOCTBYET Pa3BUTHIO UX KOMMYHUKATHBHBIX
CIOCOOHOCTEH, pa3BUBACT HABBIKU B3aMMO/EHCTBHSI, CAMOCTOATEIBHOCTH NPU IPUHATHH PEILIEHUH,
pacKkpbIBaeT MX TBOpPUYECKMH moreHIMai. [logpocTku nydmie MOHMMAIOT, KOTAAa OHU YTO-JIMOO
CaMOCTOSITENILHO CO3AI0T UM n300peTatoT. [1pu mpoBeieHny 3aHATHI 110 pOOOTOTEXHUKE 3TOT (paKT
HE IPOCTO YYUTHIBAETCS, @ PEAIbHO UCIOJIb3YETCS Ha KaXKJIOM 3aHATHU.

Peamms3anuss 5TOM mporpamMmbel B paMKaxX CpPEIHEHW IIKOJIBI IIOMOTaeT pa3sBUTHUIO
KOMMYHUKATUBHBIX HAaBBIKOB YYAIUXCA 33 CYET AKTUBHOIO B3aMMOJECHCTBUS J€TE€d B XOJE
IPYNIOBOM MPOEKTHOW JAESITEIbHOCTH, Pa3BUBACT TEXHMUYECKOE MbIIIeHHE Ipu padore ¢ 3D
penaktopom LEGO u mHabopom LEGO MINDSTORMS EV3, Tak e o0y4yaeT Ha4yaJIbHBIM HaBBIKaM
[IPOrpaMMHUPOBAHUS.

Ilexarornyeckasi ne1eco00pPa3HOCTb IPOrpPaMMbl 00bACHAETCS (POPMUPOBAHUEM BBICOKOTO
UHTEJJIEKTa 4yepe3 MacTepcTBo. Llenblil psii cnenuanbHbIX 3aJlaHuil Ha HaOJl0/IeHUE, CpaBHEHUE,
JIOMBICIIMBaHUE, (paHTa3UpOBaHUE CIIyKaT [yl JOCTHKEHHs 3Toro. [Iporpamma HampaBieHa Ha To,
9TOOBI Yepe3 TPy NpUOOIIUTE AeTE K TBOPUYECTBY.

BaxHO OTMETUTh, YTO KOMIIBIOTEP UCIOJIB3YETCSI KaK CPEJICTBO YIPABIECHUS MOJAEIbIO; €r0
UCIIOJIb30BAHUE HATIPABIICHO HA COCTABJICHHUE YIPABIISIOINX AJITOPUTMOB JUIsl COOPaHHBIX MOJEIIEH.
VYuyamuecss MoyydaroT IpejacTaBieHue 00 OCOOEHHOCTSIX COCTABICHMsI HPOTrpaMM YIPaBICHMS,
aBTOMAaTu3allvi MCXaHU3MOB, MOACITIUPOBAHUHN pa6OTI)I CHUCTEM.

IIpuHIMN HOCTPOEHHS POTPaAaMMBbI

Ha 3anmaTusax co3gaHa CTpykTypa JESTEIbHOCTH, CO3JAOLIas yCIOBUS A TBOPUYECKOIO
pa3BUTHs IIKOJBbHUKOB HA PA3JIMUHBIX BO3PACTHBIX JTalax W MpeAycMaTpHUBarOIIas HUX
g depeHInalnIo 10 CTENEHU OJJapEHHOCTH.

OcHOBHBIE TUJJAKTUYECKUE TIPUHIUIIBI TPOTrPAMMBI:

L JOCTYITHOCTH U HAIJIAAHOCTD,
L nOoCICA0OBAaTCIBHOCTD U CUCTCMATHUYHOCTD 06y‘I€HI/I$I " BOCIIMTAHUS,
L4 YU€T BO3pPACTHBIX 1 UHAUBUAYAJIbHBIX 0ocoOeHHOCTEH ,Z[eTeﬁ.

OO0yuasice 1o mporpamMmme, 1€TH IPOXOIAT MyTh OT MPOCTOrO K CI0KHOMY, C Y4€TOM BO3BpaTa
K IIPOHJIEHHOMY MaTepHally Ha HOBOM, 00Jiee CJI0)KHOM TBOPUYECKOM YPOBHE.

OTtinyuTebHbIE OCOOCHHOCTH [AHHOW IPOTpaMMbI OT YK€ CYIIECTBYIOIIMX B O3TOU
00J1acTy 3aKJII0YaeTCs B TOM, YTO IIPOrpaMMa OPUEHTHPOBaHA HA MPUMEHEHHE IIUPOKOro KOMILIEKca
Pa3IMYHOrO JIOTOJIHUTEFHOIO MaTepraia 0 MPOCTEUIINX (PU3MUECKUX 3aKOHAX, JISKAIIUX B OCHOBE
COBpEMEHHOM (pU3MUecKoi KapTHHBI MUpa, HaroJiee BaXKHBIX OTKPBITUAX B 00J1aCTH (QUBKKH.

[Tporpammoii mpeaycMOTpeHo, YTOOBl KaXKAoe 3aHsATHE ObUIO HAlpaBlIeHO Ha OBIAJICHHE
OCHOBaMH MEXaHUWKH, Ha MPUOOIICHUE eTe K aKTMBHOW TMO3HABATEIHLHON M TBOPUYECKOW padoTe.
[Iporiecc oOyueHHs] CTPOMTCS HAa €IMHCTBE AKTHBHBIX M YBJIEKATENBHBIX METOJOB M INPHEMOB
yueOHOM paboThl, MPH KOTOPOH B MpPOLIECCE YCBOEHHUS 3HAHWM, 3aKOHOB MPABUJ y HIKOJBHHUKOB
pa3BHUBAIOTCS TBOPYECKHE HaJasa.

OO6pa3oBarenbHbIN IPOLECC UMEET PSJl IPEUMYILIECTB:

o 3aHSTHS B CBOOOTHOE BpEMS;

o oOyueHre OpraHu30BaHO Ha JOOPOBOJILHBIX HadajaX BCEX CTOPOH (IETH, POAHMTENH,
MeJJaroru);

o JETSIM TMPEAOCTABISIETCS BO3MOXKHOCTh  YAOBJIETBOPEHUS CBOUX MHTEPECOB U

COYETaHMSI PA3IUYHBIX HAIIPABICHUN U POPM 3aHATHS;
Cpokun peamuzanuu mnporpammbl: [Iporpamma cocraBieHa ¢ Y4E€TOM CaHUTapHO-
TUTHEHNYECKUX TpeOOBaHM, BO3PACTHBIX OCOOCHHOCTEH yJalluXcsi CPEAHEr0 IIKOJIBLHOTO BO3pacTa



(11-15 ner), npencrapnsier coOOW CUCTEMY HHTEIUICKTYAIbHO-PAa3BUBAIOIIUX 3aHATHUH UTS yUaIluXCsl
U paccunTana Ha 1 rog oOydeHus.

Pe:xxum 3ansTmii: PaGoudas mnporpaMma BHEYpPOUHOM [JESATEIbHOCTH paccuuTaHa Ha
CIICAYIOIINE CPOKU M3yUCHUS MaTepHana:

68 yacoB B IoJi 110 2 yaca B HEJEIIO.

Kypc «PoGoToTexHHKa» OTHOCUTCA K OOLICHMHTEIJICKTYAIbHOMY HANpPaBICHHUIO PAa3BUTHUS
JIMYHOCTH, I'I€ AETU KOMIIJIEKCHO MCIIOJIb3YIOT CBOM 3HAHUS.

[IpakTryeckas paboTa ¢ KOHCTPYKTOPOM ITO3BOJISIET 00YUaOIIMMCS:

o COBMECTHO 00Yy4aThCsl B paMKaxX OJXHOW IPYIIIBI;
pacrpenenars 00s3aHHOCTH B CBOCH TpyIIIIE;
MPOSIBJISITH OBBIIIEHHOE BHUMAHUE KYIbTYpPE M STHUKE OOIICHHS;
MPOSIBJISITH TBOPUECKUH MTOAXO0/] K PEIICHHUIO IIOCTABICHHOH 3a/1a4H;
CO3J1aBaTh MOJICIIH PEATbHBIX OOBEKTOB U MPOLIECCOB;
pemaTh 3a/1a4u MPaKTUIeCKOTO COIEePIKaAHMS,
MOJICIIMPOBATh U UCCIIEIOBATH MPOIECCHI;
NEePEeXOAUTh OT O0YUYEHHUS K YUCHHUIO.

Jlonst maccuBHOCTM OOydaroOUIMXCS IPU  peaIM3aldd  JaHHOTO Kypca BHEYpOUYHOU
nearenbHocTH cocTasisier 30 %.

Jis peanu3anuu nporpaMmbl JaHHBIA Kypc oOecredeH:

—bazoeeim  Habopom LEGO MINDSTORMS EV3 (Aprukyn: 45544 Ha3zpanwue:
LEGO® MINDSTORMS®Education EV3™);

— PecypcupiMaabopom LEGO MINDSTORMS EV3 (Aprukyn: 45560 Haspanue:
LEGO® MINDSTORMS®Education EV3™);

— JlononuutenbHbiM HabopoM Kocmuueckue npoextsl EV3 (Aprtukyn: 45570 Haspanwue:
LEGO® MINDSTORMS®Education EV3™);

— IIporpammuoe obecnieuenrie LEGO MINDSTORMS EV3;

— becrimarnoit mporpammoit LEGO Digital Designer (version 4.3.8) (3D penakrop
BUPTyalibHOTO KOHCTpYKTOpa LEGO);

- baszosblil u pecypcusiit Habop LEGO SPIKE PRIME + nporpammHoe obecnieueHue k
Habopy;

— HOYyTOYKaMu, IPUHTEPOM, CKaHEPOM, BUJIE0 00OPYAOBaHUEM.

IInanupyembie pe3ybTaThl 0CBOCHHS IIPOrPAMMBI 110 POOOTOTEXHUKE:
JIM4HOCTHBIE pE3yNbTaThI:

1) ®opmupoBanue CrOCOOHOCTEH O0YYAIOIIMXCS K CaMOpPa3BUTHIO, CaMOOOPAa30BAHHIO H
CaMOKOHTPOJII0 HAa OCHOBE MOTHBAIIMU K POOOTOTEXHUYECKON U YUeOHOI e TeNbHOCTH;

2) ®opMUpOBaHHE COBPEMEHHOTO MHPOBO33PEHHS COOTBETCTBYIOIIETO COBPEMEHHOMY
Pa3BUTHIO OOIIECTBA U HAYKHU;

3) ®opmupoBanre KOMMyHHKaTuBHOW u  MKT-KOMIETEHTHOCTH  JUIS  YCHEHIHOMN
COLIMATM3alliU ¥ caMOpeaTn3alui B 00IIeCTBE.

MertarnpeMeTHbIE Pe3yIbTaThI:

1) ymMeHHe caMOCTOSTEIBHO OMPEIEIATh eI CBOET0 00YUEHHsI, CTABUTh U (pOpMYITHpOBATh
11 ceOst HOBBIE 3a/1auM B y4€0e M NO3HABATENBHOM €ATEIbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI
CBOEH MO3HABATENILHON JEATEIbHOCTH;

2) yMEHHE CaMOCTOSTENFHO TUIAHHPOBATh ITYTH JOCTIDKEHHS IeJiel, B TOM 4YHCIe
aJIbTepHATHBHBIC, OCO3HAHHO BHIOMpaTh Haubojee 3((EeKTUBHBIC CIOCOOBI peUIeHUs Y4eOHBIX U
MO3HABaTEJIbHBIX 3a/1a4;

3) yMeHHE COOTHOCHUTH CBOHM JEHCTBUS C IUIAHUPYEMBIMH DPE3YJIbTaTaMH, OCYLIECTBISATH
KOHTPOJIb CBOEH AEATEILHOCTH B ITPOIIECCE JOCTHKEHHUS PE3yIbTaTa, ONPEACIATh CIIOCOObI 1eHCTBHI



B paMKax MpeSIOKEHHBIX YCIOBUI U TpeOOBaHMN, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUU
C U3MEHSIOLIEHCS CUTYallUEeH;

4) yMmeHHE OLEHHMBATh TPABHIBHOCTh BBHINOJIHEHUS Y4eOHOM 3amauM, COOCTBEHHBIC
BO3MOXXHOCTH €€ pPelleHus;

5) B1ageHre OCHOBAaMH CAMOKOHTPOJISL, CAMOOIICHKH, IPUHATHS PEIICHUH M OCYIIECTBICHUS
OCO3HAaHHOTO BbIOOpa B y4eOHO U 1MO3HABATEIbHON AESITEIbHOCTH;

6) yMeHHe OmpeneNsiTh NOHATH, CO3AaBaTh OOOOIICHHUS, YCTaHABIMBATH INPUYUHHO-
CIIEICTBEHHBIE CBSI3M, CTPOUTH JIOTMYECKOE pACCYXJCHHE, YMO3aKIIOueHUEe (MHIYKTHUBHOE,
JeTyKTUBHOE U 110 AaHAJIOTHH) U JIeJIaTh BHIBOJIBI,

7) ymeHue co3faBaTh, IPUMEHATh U MIPE0OPa30BbIBATh 3HAKU M CUMBOJIBI, MOJIETH U CXEMBI
JUISL pelIeHns1 y4eOHBIX U TO3HABATENbHBIX 33/1a4;

[IpenmeTHbIE pe3yabTaThl IO MaTEMaTHKE U HHPOPMATHKE:

8) oBmajgeHHE NPOCTEHIIMMHU CIIOCOOAMU TPEACTABICHUS M aHAINW3a CTATUCTHYECKUX
JTAaHHBIX;

9) pa3BuTHE yMEHUI NMPUMEHSATH W3YYEHHBIC MOHATHUS, PE3YJIbTAThl, METOMBI JUISl PEIICHUS
3a/1a4 MPaKTUYECKOro XapaKTepa U 3a/1a4 U3 CMEKHBIX JUCIUILINH,

10) popmupoBanue HHPOPMAITMOHHON U aITOPUTMUICCKON KYIIBTYPHI;

11) dopmupoBanue mnpeacraBicHUs 00 OCHOBHBIX HM3y4aeMbIX MOHATHSIX: HH(OpMaus,
JITOPUTM, MOJIETIb — M X CBOMCTBAX;

12) pa3BuTHE aNTOPUTMHUYECKOTO MBIILIICHUS, HEOOXOIUMOro it NpodecCHOHATLHOM
JESITEIbBHOCTH B COBPEMEHHOM OOIIIECTBE.

Memoowvt opeanusayuu yueonozo npoyecca.

e UHbopMaNMOHHO — pEIEeNnTUBHBIA METOJ (MpexbsIBICHUE MeAaroroM HHopManuu u
OpraHM3auysl BOCHPHUSTHS, OCO3HAHMSA M 3allOMHHAHUE OOydYaroIMMHCS JTaHHOU
nHpopmanun).

e PenpoayKTUBHBIM METOJ (COCTaBleHWE W TMPEABbABICHUE TIEAaroroM 3aJaHuil  Ha
BOCIPOU3BE/IEHNE 3HAHUW M CHOCOOOB YMCTBEHHOW M TPAKTUYECKON JEsITeNbHOCTH,
PYKOBOJCTBO U KOHTPOJIb 32 BBINOJIHEHUEM; BOCIPOU3BEEHUE BOCIUTAHHUKAMU 3HAHUW U
Croco0O0B ACHCTBUH 1O 00pa3iiaM, MPOU3BOIHHOE U HETIPOU3BOJIHHOE 3aIIOMUHAHUE).

e Meroa mnpoOnEeMHOro M3J0KEHUs (MIOCTAaHOBKA IE€JAaroroM mpoOJieMbl U PAacKpbITHE
JI0Ka3aTelbHO IyTH €ro PpELICHUs; BOCHPUATHE W OCO3HaHUE OOyJyaroIIMMHUCS 3HAHUH,
MBICJIEHHOE ITPOTHO3UPOBAHUE, 3aTIOMUHAHUE).

e  DBPHUCTHYCCKUN METOJ (HOCTaHOBKa ncaarorom HpO6J’ICMI>I, IJIAHUPOBAHUE U PYKOBOACTBO
ACATCIIBHOCTH YyYalllUXCs; CaMOCTOATCIBHOC PCIICHUC O6y‘IaIOHII/IMI/ICﬂ qyaCcTu 3aJaHuAd,
HCIIPONU3BOJIbHOC 3alIOMUHAHUC U BOCHpOI/ISBeHeHI/IC).

e HccaemnoBaTeabCKUM METOJ (COCTaBJICHI/IC " IpCABABJIICHUC IICAaroromM Hp06JICMHBIX 3aaad u
KOHTPOJIb 3a XOAOM PCIICHHA, CaMOCTOATCIBHOC ITJIAHUPOBAHUC O6y‘-IaIOH_[I/IMI/IC${ OTalloB,
CII0co0 HCCIICA0OBaHNA, CAMOKOHTPOJIb, HCTIPOU3BOJILHOC 3aHOMI/IHaHI/IC).

B opranuzanum ydeOHOHM MMO3HABAaTENbHOW JAEATEIBHOCTU IENaror MCIONb3yeT TaKxkKe
CJIOBECHBIE, HATJIAIHBIE U IIPAKTUYECKUE METO/BI.

Cnogsecnvie memoowpl. Cl0BECHBIE METOABI IEJAror NPHUMEHSAET TOIJa, KOrjAa IJIaBHBIM
HMCTOYHUKOM YCBOEHHUS 3HAaHUI 00y4aroIUMUCS SIBISIETCA CJI0BO (0€3 OIophl Ha HArJISIAHbIE CIIOCOOBI
U MpakTHYecKyto padoty). K HuUM oTHOCATCS: pacckas, 6ecena, OObsICHEHUE U T.1.

Haznaouvie memoowt. K HUIM OTHOCHUTCSI METOJIbI OOYUEHUS C UCTIOIB30BAHUEM HATJISHBIX
IOCOOHIA.



Ilpakmuueckue Mmemoowvl. MeTonbl, CBA3aHHBIE C IpoleccoM (OPMHPOBAHUS U
COBEpIICHCTBOBAHMS yMEHMH U HaBBIKOB oOydaromuxcsi. OCHOBHBIM METOJOM  SIBISCTCS
MPAKTUYECKOE 3aHATHE.

Jluoakmuueckue cpeocmaa.

B xonme peanuzanuu o0pa3oBaTeNbHOW MNPOrpaMMbl MEJAroroM HUCHONb3YIOTCS JUAAKTHYECKHUE
cpeacTBa: yuyeOHbIEe HArJsIIHBIE TOCOOUS, IEMOHCTPAIIMOHHBIE YCTPOWCTBA, TEXHUYECKHE CPECTBA.

®opma nojaBeieHUs UTOTOB OCBOEHUS ITPOrPaMMBbI
BHEYPOUYHOM JesiTeJIbHOCTH «P000TOTeXHNKA)

Cucrema oneHuBaHusi — Oe3zoTMeToyHas. Vcnonab3yercss TOJNBKO CJIOBECHas OLEHKA
JOCTHKCHUH y4alluXxcs.

dopma noABENEHUS WUTOTOB PEaIU3alUU MPOTrPAMMBI — HUIPBI, COPEBHOBAHMS, KOHKYPCHI,
BBICTaBKH.

KonTtposb npennosnaraet BbIsIBIEHUE YPOBHS OCBOCHHUS y4eOHOro MaTepualia Ipu U3y4eHuH!,
KaK OTJEJIbHBIX Pa3/iesIOB, TAK U BCEH IIPOrpaMMBl B LIEJIOM.

Conep:xaHue NporpaMMbl BHEYPOUHOM 1€ TeIbHOCTH
68 yacoB

3aja4ya JaHHOTO Kypca - MO3HAKOMHTH O0ydaroluxcs ¢ KoHcTpykTopom Lego Mindstorms
EV3. HayunTs cobupars 0a30BbIe KOHCTPYKIIMH POOOTOB, MPOrPaMMHPOBATH HX IOJT ONIPEIeIICHHBIE
3a/1auu, pa3o0paTh Oa30BbIE pelleHrs Hau0oJIee pacpOCTPAHEHHBIX 3a1a4-COPEBHOBAHUH.

Kypc paccumtan Ha [emammx NepBbIE MIard B MHP POOOTOTEXHHKH C TIOMOIIBIO
koHcTpykTopa Lego Mindstorms EV3 u Lego Spike Prime. Bce npumepsl poGOTOB B 3TOM Kypce
ClleNiaHbl ¢ TMOMOIbI0 KOHCTpykTOopa Lego Mindstorms EV3, nporpammupoBanue poOOTOB
00BsICHsIETCS HA IpUMepe cpeabl pa3padoTku Lego Mindstorms EV3.

OnHako, mporpaMMa MOKeT NOAPa3yMeBaTh BKJIOYEHHE B MPOrpaMMmy OOy4eHHs
oOpa3oBaTe/IbHBIX pelleHuii Ha 0a3e koHcTpykTopa Lego Spike Prime, xoropblie ecth B
MaTepuaJbHO-TeXHHYEeCKOi 0a3e quuesi. B ciayyae 3aMeHbl KOHCTPYKTOPOB, TeMbI 3aHATHI
3aMeHSII0TCS HA AHAJIOTHYHbIE B JAHHBIX 00PA30BaTEIbHBIX PelIeHHsX.

Pasoen 1. Beenenue

BBoansiii ypok. [IpaBuia noBeneHuss U TeXHHKa 0€30MIaCHOCTU B KaOMHETE U MpH pabote ¢
KOHCTPYKTOPOM. 3HAKOMCTBO ¢ 06a30BbIM M pecypcHbIM HabopoM Lego Mindstorms Education EV3
(Aptukyn: 45560). IIpaBuno paboThl ¢ KOHCTPYKTOPOM U 3JEKTPUUECKUMHU Npudbopamu Habopa
LEGO EV3. PobGoTtoTexHuka B KOCMHYECKOH OTpaciu, poboToTexHuWka Ha ciyxoe MUC.
JleMOHCTpanys TEpeloBbIX TEXHOJOTHYECKHX pa3paboToK HCHoJb3yeMblx B Poccuiickoii
denepanuu.

Dopmut 3anamuir: nexuys, 6ecena, MHIUBUAYalbHas paboTa, Ipe3eHTalHs, BUACOPOIIHUK.

Pa3zoen 2. 3HaKOMCTBO ¢ IPOrpaMMHBIM oGecriedyeHueM U 000py10BaHHEM
N3yueHne yueHMKaMH BU3yaJbHOM cpeibl mporpammupoBanus Lego Mindstorms EV3 Home
Edition, e€ unTepdetica u 6J10KOB.

W3yuyenne mukpokommbiorepa (Moaynbs EV3) nabopa LEGO EV3, ero wunrepdeiica
BCTPOCHHOTO B MEHIO M BO3MOKHOCTEH MPOrpaMMHpPOBaHUs OJIOKOB.

Monayabs EV3 cayXuT IEHTpOM YIpaBJICHUS U YHEPTeTUYECKON CTaHIIuelH poOoTa.



HccnenoBanre MOTOpoB 1 qaTunkoB Habopa LEGO EV3:
BoJabmoii MoTOp - 103BOJISET 3alIPOrPAMMUPOBATh TOUHBIE U MOIIHbIE IEHCTBUS POOOTA.

Cpeanuii MOTOp — I103BOJISIET COXPAHATh TOYHOCTh JABMKEHUH POOOTA, KOMIIAKTHBINA pa3Mep
MeXaHU3Ma OTJINYaeTCsi OBICTPOI peakiuei JBUKEHUH.

YiIbTpa3ByKOBOM JAAaTYHK - UCIOJB3YET OTPAKEHHBIC 3BYKOBBIE BOJIHBI I U3MEPEHUS
paccTOsIHUSA MEXY AATYMKOM U JIFOOBIMU OOBEKTaMH Ha CBOEM ITYTH.

JlaT4uK 1BeTa — [IOMOTaeT Pacro3HaTh CEMb PA3JIMYHBIX LIBETOB M OINPEACIIUTH SIPKOCTb
IIBETA.

I[aT'-II/IK KaCaHHuA — pacCliio3HacT TpH YCIOBUA: IPUKOCHOBCHUE, IICITYO0K, OTITYCKaHHC.

AKKYMYJISITOpHasi OaTapesi — SKOHOMHUYHBINA, SKOJOTUYECKH O€3BpEIHBIE U YHAOOHBIH
MCTOYHHUK SHEpPIruu Ajs podoTa.

@opmbl 3anamuii: nekuus, Oecena, WHAMBHIyalbHas paboTa, peEHIEeHHE MPOOIIEMBI,
IpaKTU4ecKas padboTa.

Pa3zoen 3. KoncrpyupoBanue 3aianHbIx Mojeseii EV3
VYyamuecs: OCTpOAT U 3apOrpaMMUPYIOT MOAeNb «IIpocmoit podomy, KOTOpasi TOMOXKET HA

NpakTUKe Hu3y4uTh padoty moaynasa EV3. IlpousBoautcs moakiroueHHe OOJNBIIMX MOTOPOB K
MOJIYJIIO Yepe3 ClielinaabHble YepHble Kalest Habopa.

PaGora ¢ wmoxenbio «Pobom ¢ oOamuukom paccmosHusy MO3BOIUT Y3HATh yYalUMCS
paboTy yIbTPa3BYKOBOI0 JATYMKA, €T0 MaKCUMAaIbHBIC I MUHUMAJIbHBIC 3HAa4YeHUS. PasnmudHbie
CIIOCOOBI nporpaMMHupOBaHrd AaTYHWKa IMO3BOJIMT HCCJICIO0BATH pa60Ty )IBI/IF&TGJICﬁ U OIBUXKXCHUC
pobora.

N3yuenue natumka uBera, MpOBOJAUTCS BO BPEMsI KOHCTPYHUPOBAHHUS M MPOTPaAMMHUPOBAHUS
Mozenu «Pobom ¢ oamuukom yeemay, yqaniyecs: mpoBOIAT UCCIEAOBaHNE PabOThI JaTUUKa U €T0
ocoOenHocTu. Ilpw pa3HBIX BHUIAX TPOrpaMMHUPOBaHHUS pPoOOTa, HAOMIOMAETCS H3MEHEHHE B
NBIDKEHHUHU IBUTATEIIEH.

Taxoke yuanuecs coOepyT Takue MOJENU KaK: IBETOCOPTHUPOBIIUK, TUPOOOM, IIIEHOK, pOOOT
pykKa.

Dopmut 3anamuir: nexuys, 6ecena, MHIMBUAYalbHas paboTa, pelieHue npooIeMsl.

Paszoen 4. Moaenbr EV3 Ha ocHOBe KOHCTPYKTOpa apTuKYy.Ja 45544+45560
N3ydeHne yueHUKaMu BU3yallbHOM cpeabl mporpammupoBanus Lego Mindstorms EV3 Home
Edition, e€ untepdeiica u 010K0B.

N3zyuenne mukpoxkomnbioTepa (Monyns EV3) nabopa LEGO EV3, ero wunrepdeiica
BCTPOEHHOT'O B MEHIO M BO3MOXHOCTEH MPOrpaMMHUpPOBaHUs OJIOKOB.

Moayas EV3 cinyXuT neHTpoM yIipaBleHHs U SHEPreTHUECKON cTaHuueil podora.

Hccnenoanne moTopoB u AatunkoB Habopa LEGO EV3: 6omnbiioit MoTop, cpeaHuii MOTOp,
YIBTPa3BYKOBOM JATUMK, TaTYUK IBETA, TATIYNK KaCaHUs, aKKyMYJIsITOpHast OaTapes.

Taxoke yuammecsi coOepyT Takue MOJAETH Kak: 3Ham (poOOT-MOHCTp C TOJOBOM COOAaKU U
OCTPBIMU  KJIbIKaMH), cnuHHep ((abpuka urpymex - TPOW3BOACTBCHHAs JIMHUS), TMYJIbT
JMCTAHIIMOHHOTO  YTPABJICHUS, TAaHKOOOT (I'YyCEHHYHBI pOOOTaHK, CHOCOOHBIA IPEOI0JIeBaTh



pa3UYHbBIE MPEMATCTBUS), CIOH (pOOOT-CIIOH, 3aXBaTHIBAIONINI XO00OTOM MPEAMETHl M W3JAIOIINI
XapaKTepHBIC 3BYKH ), Be3/IeX0/ (CTYIEHEXO0).

@opmbl  3anamuil: nexuus, Oecena, WHAWBUAyalbHas paboTa, pemieHHe MPOOIEeMEI,
npakTu4eckas padora.

Pazoen 5. IloaroroBka Kk cOpeBHOBAHUSIM

W3yuenne ocoOCHHOCTEH NpOBENEHUs, 33aJad W TMPABWII KaTEropuil poOOTOTEXHHUUECKUX
COpeBHOBaHMI: 3axBaT (iara, poO6odyTOo0J, KEreJbpUHT, €3/a MO JIMHHH. AHanu3 poOOTOB-
noOeauTeNnell MpOIIEAINX CcopeBHOBaHMH. Pa3paboTka cBOMX pelIeHH Ui COPEBHOBAHUM.
Pemenne onuMmnuagHeix 3a7a4 M0 MPOrpaMMUPOBAHHUIO.

Paszoen 6. Moaeab EV3 Ha ocHOBe koHCTpYKTOpa 45570

«Kocmudeckre mpoeKThI» - 3TO KOMILIEKT-0mnojHeHne k 6azoBomy Habopy EV3. OcHoBHas
TeMmaTtuka Habopa — KOCMHUUYECKOe MyTelecTBUE Ha mianety Mapc. B urposoit gpopme yuammecs
MOJTYYa0T HABBIKM B KOHCTPYHPOBAHUH CIIOKHBIX pOOOTOTEXHHUECKUX OOBEKTOB U IIOUCKE PEIICHUS
[IOCTABJIEHHBIX 3a7au.

[lo xony pemieHus akTyaabHbIX IPOOJIEM, CBSI3aHHBIX C OCBOEHHUEM KOCMOCA, IETH 00y4YaroTCs
OCHOBaM NPOTPAMMHUPOBaHUs, WHPOPMATUKH, MATEMATHYECKHMM W (PHU3MUECKUM 3akoHam. Jlis
pabotel ¢ stum Kommiektom 3aHaTuil TpeOyercs Hammuue baszoBoro nHabopa LME EV3 u
JononuutensHoro Habopa "Kocmuueckue npoexktsl EV3" (apT. 45570).

DTOT KOMIUIEKT UHTEPECEH TEM, YTO OH COCTOUT U3 TPEHUPOBOUYHBIX 3aJJaHUI, pa3pabOTaHHbIX
COBMECTHO C YYEHBIMH — MCCIEAOBAaTEIAMM KOCMOCA. Y4allMecs CMOTYT 3aHHMAaTbCs
HCCIIeI0BaTEeNbCKONW paboToM 1 co3/1aBaTh CBOM PELICHHUs B 00JIACTH OCBOEHHS KOCMOCA.

[TpoexTHast npestenbHOCTE ¢ HabopoMm «Kocmuueckue mnpoektst LEGO MINDSTORMS
Education EV3» nomoxer pa3BuBatb STEM-komnereHunn oOyyaromuxcs B paMKax H3Yy4EHHUS
peasbHO CYIIECTBYIOUIMX HHXKEHEPHBIX IMpoOsieM. Yuyaliuecss H3y4daroT HayyHble MpoOJeMbl, C
KOTOPBIMH CTaJIKUBAIOTCS PEAIbHbIE HHKEHEPHl U KOCMOHABTHI.

- 9 TpeHMPOBOUHBIX MHCCUH (IpeAHA3HAYEHBI Ul MOOYXAECHUS yJaluuxcs K HaOII0/IEeHHIO,
CPaBHEHMIO, BBIYMCIECHUIO, BBIIBIDKEHHMIO THIIOTE3). DTO HEaJbHOE pELIeHHe Ui ObICTPOro U
3¢ (HEeKTUBHOIO O3HAKOMJIEHUS C amnmapaTHbIMU M MPOrPaMMHBIMH BO3MOKHOCTSIMHU IJIAT(OPMBI
EV3. Kpome TOro, 3T0 — OTIMYHBIA MHCTPYMEHT AJII MHTEHCUBHON INOJITOTOBKH K Pa3JIMYHBIM
POOOTOTEXHUUYECKUM COPEBHOBAHUSIM.

- 4 uccnenoBaTenbCKUX MPOeKTa (pa3padoTaHbl Ui O3HAKOMIICHHS y4allluXCs C MPOIIECCOM
TJTAHUPOBAHMS a9POKOCMHUYECKUX MTPOTPAMM M TMOATOTOBKHA K MUCCHSIM);

- 7 TeMaTUYeCKUX MUCCHH (KOHCTPYHpPOBaHHE POOOTOB ISl PEIICHHs MPAKTHUECKUX 3a7ad Io
OCBOEHHIO KOCMOCa). B 3TUX MUCCHAX yUYEHUKHU IPUMEHSIOT U TBOPUYECKHU QAN THPYIOT CBOU HABBIKHU
MIPOrPaMMHUPOBAHUS U KOHCTPYHPOBAHUS pOOOTOB, peliasi peajgbHble 3a1aun U mpoosemMsl, Ha 100 %
pEATCTUYHBI M TECHO CBS3aHHBI C TEOpUEH peaJbHbIX KOCMHUYECKUX uccaeaoBanuii. OHu
pa3paboTaHbl COBMECTHO C HACTOSAILIUMHU MH)XKEHEPAMH B 00JIaCTH KOCMOHABTHKHU U PAKETOCTPOSHUS
NASA wu mnpenocTaBisitoT y4eHWKaM BO3MOXKHOCTh CO37aBaTh, HCCIEAOBaTh W TECTUPOBATh
MHHOBAIIMOHHBIE PEILIEHUS B paMKaX aKTyaJbHbIX TEM 10 OCBOCHHIO KOCMUUYECKOI0 MPOCTPAHCTBA

OcHoBHbIE 33JaHMs], BRITIOTHSIEMBIE C TIOMOIIIbIO Habopa «KocMuueckre mpoeKThI»:

- YcTaHOBKA CTAaHIIMU CBSI3H;



- Cobpatb KOMaHy;

- PeaKTI/IBI/IpOBaTB MapCoOXo/I;

- 3anyCTUTh CIIyTHUK Ha OpOUTY;

- B3sTb npoOy rpyHTa U T.1.

Paszonen 7. IloBTopenne n3yueHHoro marepuaJia. Ilogsenenue uToros 3a roa.

HUrpa B Kahoot!

Temarudueckoe IUIAaHUPOBAHUC

Teoperu | TTpaktu
Komnue | geckue | Yeckue H
JaHUpYyeM
Ne HasBanwue pa3zena/ TeMbl 3aHITHS CTBO | 3amsiTus |3aHATHA) Py
BIC CPOKH
qacoB | (kon-o | (KOn-BO
qacoB) | 4acoB)
1 | BBexenue 1
[ lokonenust podotos. McTopus pa3BuTus
POOOTOTEXHUKH.
1.1. [[Tpumenenue poGoros. TexHuka 2 1 nenens
0€30MaCHOCTH MPH PAdOTE C KOMITBIOTEPOM.
[ [paBuia paboThl C KOHCTPYKTOPOM.
5 3HAKOMCTBO ¢ MIPOrPAMMHBIM 8
" lobecnneyennemM H 000py10BaHUEM
Koucrpykropst LEGO Mindstorms EV3, 2 Henens
eCypCHBIN HabOD.
2.1, PP P 2
(OCHOBHBIE JIeTalTi KOHCTPYKTOpA.
Muxkpormpoueccop EV3.
2.2. [CepBOMOTOpHI. 2 3 memens
23 JlaTunku. [loakmroueHre ceppoMOTOPOB U 5 4 nenens
"7 IIaTYUKOB.
[ TaTepdeiic. Camoyuntens. [1anens 5 Henmens
2 4 [AHCTPYMEHTOB. IIynbT yrpaBineHus. 2
[[porpammupoBanue. Beirpyska u 3arpyska.
TectupoBanue podora
3 [KoHcTpyupoBaHue 3aJaHHBIX MojIejeil 6
" EV3
3.1. [[IpocToii poGot 2 6 Hempens




3.2. [Po6oT ¢ maTunkoM paccTostHUS. 2 7 wenens
3.3. |Po6OT ¢ JaTYMKOM IBETA 2 8 Henens
4 Moness EV3 Ha ocHOBe KOHCTPYKTOPOB 12
15544 + 45560
4.1 [Buan (pobOT-MOHCTp) 2 9 mHenens
4.2 [Cnunnep (¢habpuka Urpymiek) 2 10 nepens
4.3 [[IynbT IMCTAaHIIMOHHOIO YIIPaBJICHUS 2 11 nepens
4.4 [TankoOO0T (IyCeHHUYHBIM POOOTAHK) 2 12 nenens
4.5 [CioH (poOoT-CiIoH) 2 13 Henens
4.6 [Besgexon (crymenexom) 2 14 nenens
5 [IoaroToBKa K COPEeBHOBAHUSIM 16
5.1 Baxgar ¢nara. 3agaun u npasuina. [Ipumepsr. 2 15 nepens
5.2 Po6odyr6on. 3agaun u npaBuna. [Ipumepst 2 16 nepens
53 Kerenbpunr. 3agaun u npasuia. [Ipumepst 2 17 nenens
5.4. [E3na no nunuu. 3agauu u npasuia. 2 18 nenens
[ Iprmepsl
[ [poexTupoBanue, cOopka u 19-24
5.5. [IporpaMMupoBaHue poOOTOB s Heens
COPEBHOBAHMI U COPEBHOBaHMUs. Pemienne
OITUMIHUAJIHBIX 3a]1a4.
6 [Moaeab EV3 Ha ocHOBe KOHCTpYKTOpa 18
45570
25-28
6.1 TpeHrpoBoUHas MUCCHS 8 Heens
29-31
6.2 ITemarmueckue muccun 6 Hezens
32-33
6.3. liccrnenoBarenbCKue MPOEKThI 4 Heest
7 H::OBTope}me H3y4YeHHOIr0 MaTepuaJa. 1
O/IBe/IeHHEe UTOTOB 3a ToJl
7.1 [[loBTOpEeHME N3Yy4YEHHOTO MaTepurara. 2 34 nepens
Bcero 68 u

Bcero no nporpamme: 68 u.




Choucox JIUTEPATYPHLI AJIA Nleaarora:

Osgcsuunkas JI1.JO. Kypc mporpammuposanus pooora EV 3 B cpene Lego Mindstroms EV3 /
JLIO. OBcannukas, J[.H. Ocsuunkuii, A.Jl. OBcsiHULKMA. 2-¢ u3nanue., nepepad. 1 morm. —
M.: U3narensctBO «Ilepo», 2016. — 300 c.

. Korerosa 1.B. Pabouas nporpamma «TexHOIOTHSI TPUMEHEHHUS ITPOTPAMMHUPYEMBIX
pobororexanyeckux pemenuii Ha npumepe miatgopmsel LEGO MINDSTORMS Education
EV3»

. AcmonoB A.I'. DopmMupoBaHHe YHUBEPCATbHBIX yUEOHBIX IEHCTBHI B OCHOBHOM IIKOJIE: OT
nerictBus K Mbiciii — Mocksa: [Ipocsemnienue, 2011. — 159 C.

Kommext meronnyeckux marepuanon «IIlepBopo6oT». IHCTUTYT HOBBIX TEXHOJIOTHI.
Mup Bokpyr Hac: Kaura mpoekToB: YuebHoe mocobwue.- [lepeckas ¢ anri.-M.: UaT, 1998.
HHTepHeT pecypcsl:

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

http://learning.9151394.ru
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