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IHHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma kpyxka «PobortoTexnuka» Ha ocHoBe miatpopmel LEGO MINDSTORMS Education EV3 ¢
ucrnoabp3oBaHueM aBTopckoil mporpammel JIL.IO. Oscsuuukas, JA.H. Oscanunxuii, A.J[. Oscanunxuit «Kypc
nporpamMmmupoBanus pobora EV3 B cpeme LegoMindstormsEV3». HampasienHocTs — TexHH4eckas. IIporpamma
npeArnoiaraeT ydacTue Aereil pasHbix Bo3pacToB (12-16 5eT) u ¢ pa3HbIM YpOBHEM 3HAaHUN MH(MOPMATUKU H
TexHosoruu. ORHOM U3 BaKHBIX MpobsieM B Poccun siBIsIOTCS €€ HeJOCTaToOuHast 00eCIeueHHOCTh HHKEHEPHBIMU
KaJpaMH U HU3KUH cTaTyc WHXeHepHOoro oOpaszoBanus. Ceiyac HEOOXOOUMO BECTH MOMYJIAPH3ALUI0 TPOdeccHu
uHKeHepa. VHTEHCHBHOE HCHONBb30BaHHE POOOTOB B OBITY, Ha MPOM3BOACTBE W TMoje 00s Tpebyer, 4TOOBI
HOJIb30BATENN 00JIaadl COBPEMEHHBIMU 3HAHUAMHU B OOJIACTH yIpaBJICHUs poOOTaMH, YTO IO3BOJIUT Pa3BUBATh
HOBBIE, YMHbIe, Oe3omacHple U Ooyiee MPOABHHYTHIE aBTOMAaTH3MPOBaHHBIE cHcTeMbl. HeoOXoauMo MpUBUBATH
MHTEpEC YJaluxcs K 001acTH pOOOTOTEXHUKH U aBTOMAaTU3UPOBAHHBIX CUCTEM.

Taroke naHHas IporpaMma JacT BO3MOXKHOCTh IIKOJIBHUKAM 3aKPEIUTh U IPUMEHUTD Ha IIPAKTUKE IOIy4YEHHbIE
3HaHUS 1O TaKUM JAWCUUIUIMHAM, KaK MaTeMmaTuka, (usuka, umH(OpMaruka, TexHoimorus. Ha samsTusx mno
TEXHUYECKOMY TBOPYECTBY YHaIlMECs CONPUKACAIOTCS CO CMEKHBIMH OOpa30BaTEIbHBIMU OOJIACTSMHU. 3a CuUeT
UCIIOJIb30BaHMs 3armaca TEeXHUYECKHX MMOHATHH M CIENUabHBIX TEPMHUHOB PACIIUPSIOTCS KOMMYHWUKATHBHBIC
(yHKUMH S3bIKA, YTIYOJSIIOTCS BO3MOKHOCTH JIMHTBUCTHYECKOTO Pa3BUTHs oOydaromierocs. JlaHHas mporpamma
MO3BOJIIET CO3/1aTh YHUKAIbHYIO OOpPa30BaTENbHYIO Cpely, KOTOpash CHOCOOCTBYET Pa3BUTHIO HHXKEHEPHOTO,
KOHCTPYKTOPCKOro MbIuieHus. B mpomecce pabotsl ¢ LEGO EV3 yueHMKH MpHOOpPETAOT OMBIT PEIICHUS Kak
TUIIOBBIX, TaK U HELIA0JIOHHBIX 3a/1a4 [0 KOHCTPYHUPOBAHUIO, IPOrpaMMHUPOBaHMIO, cOopy naHHBIX. Kpome Toro,
paboTta B KOMaHi¢ CIIOCOOCTBYeT (hOPMHUPOBAHHIO YMEHHS B3aMMOCHCTBOBATh C COyUYEHUKaMU, (OPMYIIHpPOBATh,
aHaJM3UPOBATh, KPUTUYECKU OLIEHUBATh, OTCTAUBATh CBOHM UICH.

Heasb:

PasButHe nHTEpECa IKOIFHUKOB K TEXHUKE U TEXHUYECKOMY TBOPYECTBY.

3agaum:
1. [No3nakomuTh CO cpenoii mporpammupoBanus EV3;
2. [IpoexTrpoBanue poOOTOB U MPOrPaMMHUPOBAHUE HX JICHCTBUIA;
3. BeIsBUTE M pa3BUTh NPUPOIHBIE 33JaTKH W CIHOCOOHOCTH JETEH, MOMOTAIoIMIMe JOCTHYh YClieXa B
TEXHHYECKOM TBOPYECTBE;
4. Pacmmpenue obnactu 3HaHHI 0 IpodeccHsix;
5. YMeHune yueHHKOB padoTaTh B Ipynmax.

Jns peanuzamuy MporpaMMbl HCHOJB3YIOTCS 00pa3oBaTelbHble KOHCTPYKTOpPHI (pupmbl Lego, KoHCTpyKTOp
LEGO MINDSTORMS Education EV3. On npencrasisiet co60ii HaOop KOHCTPYKTUBHBIX JICTANICH, MO3BOJISIOINX
coOpaTh MHOTOYHMCIICHHBIE BapUaHThl MEXaHM3MOB, HA0Op MAaTYMKOB, JBUTATEIM M MHKpOKOMIboTep EV3,
KOTOpBIil yrpaBiseT Bceil moctpoeHHoi koHcTpykimeid. Ckonctpykropom LEGO MINDSTORMS Education
EV3uner HeoOxoauMoe rporpaMMHoOe oOecTriedeHue.

LEGO EV3 o6ecneurBaeT NMpocTOTY MPH COOPKE HAYAbHBIX MOJEJCH, 4TO MO3BOJSET YUYCHHUKAM IOJIYYUTh
pe3yabTaT B MpejiesiaX OJHOTr0 3aHATHSA. M mpy 3TOM BO3MOXXHOCTH B M3MEHEHHH MOJIeNied M porpamM — O4YeHb
IIUPOKHE, ¥ TaKOW TOAXOA TIO3BOJIICT YYAIIUMCS YCJIOXKHATH MOJAENb, W HPOrpaMMy, HPOSBIATH
CaMOCTOSITETIbHOCTD B M3Y4EHUH TEMBI.

IIporpamMma npenHa3HayeHa JUisl €Tel CPEAHEro U CTapIIEro MIKOJIBHOTO 3BeHA, BO3PACT KOTOPbIX 12-16 neT.

Cpok peaausanuu — 1 roa

Pacnipenesienne yacoB Ha y4eOHBI roja:
KonmuectBo vacoB - 68

KonnuectBo yueOHBIX Henenb - 34
KonugectBo wacos B Henemo —2



I[nanupyemble pe3ybTaThI
CTuMynupoBaTh MOTHBAIMIO YYalIMXCS K TOJMYYCHUIO 3HAHWH, TOMoratb (OPMHPOBATH TBOPUYECKYIO
JIUYHOCTb.
CriocoOCTBOBaTh PAa3BUTHIO HMHTEpeca K TEXHUKE, KOHCTPYHPOBAHHIO, IMPOrPAMMHUPOBAHHIO, BBICOKUM
TEXHOJIOTHSIM, ()OPMUPOBATH HABBIKU KOJICKTUBHOTO TPy Ia.
CdopmupoBaTh HaBBIKU KOHCTPYUPOBAHUSI U IPOTPAMMUPOBAHKS POOOTOB.
CdopmupoBaTh MOTHBALIAIO K OCO3HAHHOMY BBIOOPY WH)KEHEPHOH HANPABICHHOCTH OOyUYEHUS B JATbHEUIIIEM.

Pe3yabTaThl 0CBOCHHS POrPAMMBIL:

Jluunocmuwie:

- ymeHne paboTaTh B KOJUIEKTUBE, B KOMaH/IE;

- B3aMMOIIOMOII[b, B3AUMOBBIPYYKa;

- CJIaXEHHAas paboTa B KOJUICKTHBE U KOMAaH/IE;

- 9yBCTBO YBKEHUS M OEPEKHOTO OTHOIIEHHS K PE3yJIbTaTaM CBOETO TPY/a M TPYAa OKPYKAIOIINX;
- HPAaBCTBEHHBIE KAYeCTBA: OT3BIBYMBOCTh, TOOPOKEIATSILHOCTD, YeCTHOCTh, OTBETCTBEHHOCTb.

Memanpeomemuvie:

- pPa3BHTHE CaMOCTOSTEIBHON NO3HABATEIBHON AEATENBHOCTH; KOMMYHHKATUBHBIX HABBIKOB; IaMsTH, BHUMaHMSI,
MPOCTPAHCTBEHHOTO BOOOPAKEHUST; MEIIKOW MOTOPHKH; BOJEBBIX KAaueCTB: HACTOWYHBOCTD, I1€JI€YCTPEMIICHHOCTD,
ycepaue;

- yMEHHE OLECHMBaTh CBOIO pPabOTy K pabOThl WICHOB KOJUIEKTHBA, IUIAHHUPOBATh CBOIO JAEATENBHOCTH H
JIeSTENIbHOCTD TPYTIIBI B X0/1€ TBOPUECKOTO IPOEKTUPOBAHMS; apIYMEHTHPOBAHO OTCTaUBATh CBOIO TOUKY 3pEHUS U
MIPEJICTaBIATh TBOPUECKUH POEKT.

Ilpeomemmuuvie:
- 3HATh MpaBwiia 6e30MacHOi PadOTHI IPU KOHCTPYUPOBAHUN POOOTOTEXHUUECKUX YCTPOMCTB M AIIEKTPOIICTICH;
- yMeTh cobupaTh MojeH poOoToB Ha Oa3e koHcTpykTopa LEGO EV3
- BIIAJeTh HaBbIKaMH paboThI ¢ 0J10KOM yrpaBieHus podborom EV3
- 3HATb 3TaIlbl BBIIIOJIHCHHA TBOPUCCKOI'O IMIPOCKTA,
- BJIaJIETh HABBIKAMU TTOJTAITHOTO BEJCHUS TBOPUYECKOM PabOTHI: OT HJIEH JIO pPeaTU3aIlHH;
- CO3J1aBaTh MOJIENIM POOOTOB, OTBEUYAOIIHE 33/IaHHBIM TEXHUYECKHM YCIIOBUSIM; COBEPLICHCTBOBATh KOHCTPYKIIUIO
POOOTOB Ha OCHOBE aHANIN3a MX MPAKTHYECKOTO MPUMEHEHHS, UCTIONBb30BaHHS B COPEBHOBAHUSIX, KOHKYpCaX;
- CaMOCTOSITENIbHO peliaTh TEXHHYECKHe 3a/ladd B TpOlecce KOHCTPYHPOBAHHS POOOTOTEXHHUYECKHX
CHCTEM.

IloaBeneHNe UTOTOB PabOTHI IIPOXOAUT B JopMe OOIIECTBEHHOM Mpe3eHTalK (BBICTaBKa, KOHKYPC). YdacTue
B KOHKypCaX TEXHHYECKOW HAIPABICHHOCTH, OOMEH OIBITOM C APYTUMH ITKOJIAMHU.

OCHOBHOE COJEPKAHHME

Beeaenue (1 4.)

3nakoMcTBO ¢ MupoMm Lego. Mcropusi cozmanus u pa3Butusi kommaHuu Lego. Beenenuwe B mpenmer.
W3ydeHne MaTepuallbHOM YacTH Kypca.

Koncrpyuposanue (25 4.)

UnctpykTtaxk mo TexHuke OesomacHoctu. COopka ombITHOW Mozaend. KoHcTpyupoBaHHE MOJIHMIOHA.
3HaKOMCTBO C TporpaMMmHpoBaHMeM. Hammcanwe mpocTeiimero aiaroputMa u ero 3amyck. llpumeHenune
anropuT™Ma U Mojenu Ha nonuroHe. IloBropenne m3ydenHoro. PasButme monmenu m cOopka 0osee CIOKHBIX
MoJeneil.

IIporpammupoBanue (19 u.)

Uctopus co3manus s3pika Lego. BusyanbHble A3bIKM NporpaMMupoBaHus Pasnensl mporpammsl, YPOBHH
cnoxHocTH. 3HakoMcTBO ¢ RCX. Undpakpacusnii nepenatunk. Ilepegada mporpamMmel. 3amyck MpOrpaMMBL.
Komannapl Bu3yanpHOTO s3bIKa mporpammupoBanusi Lego. M3ydenme OxHa HHCTpyMEHTOB. M300paxeHue
KOMaHJ] B Iporpamme u Ha cxeme. PaboTa ¢ mukrorpamMmmamy, coeAMHEHHE KOMaH . 3HAKOMCTBO C KOMaH/IaMH:



3aIyCTH MOTOp BIIEPE[l; BKIIOYM JIAMIIOUKY; JXAW; 3aIyCTH MOTOp Hazaz; crom. OTpaboTka COCTaBICHHS
MpOCTeHIel MporpaMMBI 1o MAGIOHY, Tepeladr U 3aycKa MPOrPaMMBL.

CocraBnenue nporpammbl. COOpka MOAETH C UCHONb30BaHWEM MOTopa. COCTaBICHHE MPOrPaMMBI,
nepenayva, nemoncrpanus. COopka MOAEIH ¢ HCIONb30BaHue JaMIiodki. CocTaBieHIe MPorpaMMBl, Iepenaya,
neMoHcTpaums. JluneitHas u 1ukaudeckas mnporpamma. CocTaBieHHE IPOrpaMMbl C  HUCIOJB30BAHHEM
napamMeTpoB, 3allMKINBAHUE MPOrpaMMbl. 3HAKOMCTBO C JAaTYMKaMH. Y CIOBUE, YCIOBHBIM mepexos. JlaTuuk
KacaHUs (3HAKOMCTBO C KOMaHJaMH: KM HaXaToO, KU OTKATO, KOJTMIECTBO HAXATHIA). J|aTINK OCBEMIEHHOCTH
JaTunk ocBemeHHOCTH. BiusiHue npeaMeToB pa3HOro 1BETa Ha MOKA3aHUs JaTYUKa OCBEIICHHOCTH.

IIpoexTHas qeATEJBLHOCTH B rpynnax (23 u.)

Pa3paboTka cOOCTBEHHBIX MOENeH B TpyIIax, MOATOTOBKA K MepompusarusM, cBszanHbiM ¢ JIE[O.
BripaboTka U yTBepKIEHHE TEMbI, B paMKaxX KOTOpPOH OyAeT pealn30BhIBaThCS MPOeKT. KoHCTpyupoBaHue
MOJIEJIH, €€ MPOTrPaMMHPOBaHue TPyIoN pa3padorunkos. [Ipesenranus moneneii. BeicraBku. CopeBHOBaHMS.

TemaTnueckoe IIAaHUPOBAHHE

Ne HanMeHoBaHue pa3je/ioB U TeM Bcero Teopus /mpakTuka
4acoB
1 |BBenenue B pOOOTOTEXHUKY 1 1/0
2 |KoucrpyupoBanue 25 15/10
3 |IIporpamMmMupoBaHue 19 12/7
4 |TIpoekTHas AEATEILHOCTH B MAJIBIX TPYIIIAX 23 13/10
BCEI'O 68 41/17




KAJIEHJAPHO-TEMATHUYECKOE IINIAHUPOBAHUE

:
= Paznen/ IpexmeTHbIE Buanl
Aata § Tema pe3yJabTaThl KOHTPOJIsI
!
Tema 1. BBenenue B podororexHuky (1 1)

1 BBenenne B podororexuuky. Pobotel. Buapl | Umets  oOmme mpencraBnenuss o | becena,
poboToB. 3HaueHWe poOOTOB B KHU3HM | 3HAUeHHE pOOOTOB B J)KM3HHU YeNOBEKa. | 3adeT 1o
YeJIOBeKa. OCHOBHBIC HarpaBJicHUS | 3HATh TpaBuiIa paboThI ¢ | mpaBuIaM
npuMeHeHus: po6oToB. llpaBuia pabOTBI € | KOHCTPYKTOpPOM. 3HaHUE  MOHSTHUS | pabOTHI ¢
KOHCTPYKTOPOM LEGO. S3BIKK | aNropuTMa, HCIOJHUTEINS alrOpuTMa, | KOHCTPYKTOPO
MIPOrpaMMHUPOBaHUS. Cpena | cuctemsl KOMaH/ ucnonxurens | m LEGO.
nporpaMMupoBanuss ~ Monyis,  ocHoBHbIe | (CKM). Umeth obmiee mpencrasicHue
OJIOKH. 0 cpene MPOrpaMMHUPOBAHUST MOIYJIS,

OCHOBHBIX OJIOKaX.
Tema 2. KoucrpyupoBanue (25 )

2 | IlpaBuyia TeXHUKHU 6€30MACHOCTH MPHU 3HaHHE COCTaBHBIX YacTeH Becena
paboTe ¢ pod0TAMHU-KOHCTPYKTOPAMHU. yHuBepcanbHoro komiiekra LEGO 3ader o
[IpaBuna oOpamieHus ¢ podoTamu. MINDSTORMS EV3 EDU u nx TIpaBUIIaM

3 | OcHOBHBIE MeXaHUYECKHE AeTAIHN ¢ynkuuii. CnocoOHOCTh yyaluxcs TEXHUKH
KOHCTPYKTOpPA M X HA3HAYEHHE. BOCIIPOU3BECTH 3TAIbl COOPKH U 0e30macHOCTH

OTBETHUTbH Ha BOMPOCHI.

4 | Moayas EV3. O630p, 9KpaH, KHOTIKH 3HaHHEe Ha3HA4YeHHE KHOIOK MOJTYJIs becena,

5 | ynpaBieHust MomysieM, HHIUKATOp cocTosiHus, | EV3.YMeHue cocTaBUTh MPOCTEHIIYIO | PAKTHKYM

6 | mopTHL porpaMMy Mo madoHy, COXPaHATh U
YcraHnoBka 6aTapeii, cmocoobl IKOHOMUM 3alycKaTh OporpaMMy Ha BBITIOJIHEHUE

7 | JHeprum.

Bxiarouenue moayias EV3. 3amuch
MPOTPaMMBI U 3aITyCK €€ Ha BHIITOJTHEHNE.

8 | OcHOBHBIE MeXaHM3MbI KOHCTPYKTOpa 3HaHHUe MapaMeTPOB MOTOPA U UX becena,
LEGOEV3. Cepomoropst EV3, cpaBHeHne BJIHMSHUE HA paboTy Mojenu. meTs NPaKTUKYM
MOTOPOB. MOIIHOCTh ¥ TOYHOCTH MOTOPA. NpeACTaBICHUE O BUJAX COCIMHEHUH 1
MexaHnka MEXaHU3MOB M MaIllKH. nepeaad.

9 | Buawbl coequHeHHii ¥ mepeaay U ux
CBOIICTBA.

10 | Coopka monean po6oTa MO MHCTPYKIHH. Cr1ocoOHOCTh yJamuxcs becena,

11 | MporpaMmMupoBaHue IBUKEHUS] BIepe] MO | BOCIPOU3BECTH ITaIlbl COOPKU U NPaKTUKYM

12 | npsimoii TpaexkTOpUH. OTBETHUTDH Ha BONPOCHL. Y MEHUE

13 | Pacyer wumciaa 000pPOTOB KoJjieca ISl | BHIIOJIHUTH pacyeT yrcia 000poToB

14 | mpoxo:keHust 32JaHHOT0 PACCTOSTHHUS. KoJieca JUisl IPOXOXKIEHHS 3aJaHHOTO

15 paccTosHUSL.

16 | JaTuMk KacaHus. YCTPOICTBO JaTYHKA. YmMmeHue pemath 3a1aud Ha JBkeHue | becena,

17 | MpakrukyMm. PemeHue 3a1a4y Ha ABUKEeHHe | C UCIIOJIB30BAHNUEM JaTUMKa KACAHUS. | NPAKTUKYM
€ MCMOJIb30BAHUEM IATYHKA KAaCAHHS.

18 | aTuMk nBeTa, pe;KMMbI padoThl JaTUnKa. | 3HaHWE BIMSHHE NpeaMeToB pasHoro | CoOpaHHas
Pemrenne  3agay  Ha  JBHKeHHe € | IIBETa Ha IIOKA3aHUs JaTYMKa MOJIEJIb,

19 | ucnoib30BaHUEM TaTYHKA OCBEIICHHOCTH BBITTOJTHSFOIIAS




JIEUCTBHUA.

20 | YabTpa3ByKoBoOii JaTYHK. 3HaHne ocobeHHOCTeH paboThI CoOpanHas

21 | Pemuenne  3amay = Ha  JIBHJKeHHMe € | JaT4uKa. YMEHME pellaTh 3aJaud Ha MOJIETb,
HCII0/Ib30BAHMEM JATYNKA PACCTOSAHUS JBIDKEHHE C MCIIOJIb30BAHUEM AATUUKA | BBITOJHSIOIAS

paccTOSHHUS. JICUCTBUA.

22 | I'mpocKkonuYeCcKHii JaTYHK. YMeHue pelarts 3a1a4u Ha JBWxkeHue | becena,

23 | HudpakpacHbIii JATYHK, PeXKUM | C UCIIOJIB30BAHUEM TMPOCKOIIMYECKOIO | IPAKTUKYM
NpUOIUKEHUS], PesKUM MasiKa. JaTYHKa.

24 | oakia04yeHne AATYNKOB U | YMeHHUe Ha3bIBaTh ATUYUKH, UX Becena,

25 | motopoB.HuTepdeiic Moayasi | (PyHKIMH ¥ COCOOB! HOAKIIOYEHUS K | IPAKTUKYM
EV3.Ilpunoxennuss moxyns. IlpeacraBienue | Moaymio;
nopTa. YIpaBieHHE MOTOPOM. MPaBUIBHO PaboTaTh C

KOHCTPYKTOPOM

26 | IlpoBepounass padora Ne 1 mo Teme | OO0OIIEHNE U CUCTEMATU3ALIUSL [IpoBepounas
«3nakomcTtB0 ¢ podoramu LEGOMIND- | 0OCHOBHBIX MOHATHI ITO TEME pabora Ne 1
STORMS EV3».

Tema 3. [IporpammupoBanue (19 4)

27 | Cpena mporpammupoBanusi moayias EV3. | CnocoOGHOCTh yyamuxcs Becena,

28 | Co3manne mporpaMMEl. Y[aneHHe OJIOKOB. | BOCITPOM3BECTH JTAITBI MIPaKTHKYM

29 | Bomonnenne mnporpammbl. CoxpaHeHHWE U | IPOrPaMMHPOBAHUS U OTBETUTH Ha

30 | oTKpBITHE TIPOTPAMMBEI. BOTIPOCHI.

31

32 | Cuerunk KACaHUIA. BerBiienue 1o | YMEHME UCIIONb30BaTh BETBICHUSA IIpu | MHIuBUyab
AATYHKAM. peLLICHNH 3a/1a4 Ha JBIKCHHE HBIH,

33 | MeToasl TPHUHATHS PpelIeHHi PodoToM. coOpaHHast
Mogenu moBeAeHUS IpU Pa3HOOOPa3HBIX MOJIEJIb,
CUTYyaLUsX. BBINTOJTHSIOILAS

JIEHCTBHS.

34 | TIporpammHuoe o6ecnieuenue EV3. YMeHue nenoap30BaTh IUKIIBI TPH Bbecena,
Cpena LABVIEW. OcnoBHoe okHO. CBO¥icTBa | pelIeHnH 3aja4d Ha JIBUKEHHE MPAKTUKYM
U CTPYKTYpa MPOEKTA.

35 | PemieHue 3a1a4 HA ABUKEeHUE BI0JIb CTOPOH

36 | kBaapaTa. lcmonb3oBaHue IUKIOB IpH
pelIeHnH 33/1a4 Ha JBH)KEHHE.

37 | Ilporpammubie  Omokum W naautpbl | CiocoOHOCTh ydamuxcs Becena,
nporpammupoBanus. CTpaHuIla anmapaTHBIX | BOCIIPOU3BECTH ATAITbl COOPKHU U NPaKTUKYM
CpeACTB IPOrPaMMUPOBAHUS M OTBETUTH Ha

38 | PemakTop KOHTEHTA. WHCTpYMEHTBI. | BOMIPOCHI YUUTEIISI.

VYerpanenue Henonanok. Ilepesamyck Mmomyist

39 | Pemenne 3aga4y Ha JBW:KeHHE MO KpHBOH. | CIOCOOHOCTD yyaluxcs [pakTukym
HezaBucumoe yIpaBJieHUE MOTOpPaMH. | BOCIIPOU3BECTH ITAITbI
[loBopoT Ha 3agaHHOE YHCIO TPAgyCOB. | IPOrPAMMHPOBAHUS U BBIOIHSITH
Pacuer yria nosopora. pacyer yria moBOpoTa.

40 | Mcnosib30BaHMe HIZKHET 0 JaT4YuKa | YMEHHUeE pemaTh 3aJau Ha 1Bmkenue | [Ipaktukym
ocBellleHHOCTH. Pemenne 3aay Ha ABWKEHUE | C OCTAHOBKOM Ha YepHOHW JIMHUU
C OCTAaHOBKOW HAa YEPHOH JIMHUU.

41 | PemieHue 3a7a4 Ha ABH:KEHHE BAOJb JIHHUM. | YMEHUE pemarh 3a1a4u Ha JBMKeHne | [IpakTukym
KannbpoBka 1aTumka OCBEIICHHOCTH. BJI0JIb YEPHOH JTMHUHU

42 | TlporpaMMupoBaHHEe MOTYJIEii. YMeHue pemars 3a/1a4u Ha becena,




43 | PemeHune 3a7a4 HAa MPOXO:KIEHHE MO TOJIO | IPOXOXKICHUE IO MO0 U3 KIETOK. MIPaKTUKYM
U3 KJIETOK
44 | CmoTp po6OTOB Ha TecTOBOM moJje. 3auer | OO0OIIEHHE U CUCTEMATH3AIUS Cmotp
45 | BpeMeHH U KOJUIECTBA OIMHOOK. OCHOBHBIX HOHATHH 110 TeMe «OCHOBBI | pOOOTOB
MPOrPaMMHUPOBAHUS»
Tema 4. IIpoexkTHast 1eATEIBHOCTD (23 )
46 | U3mepenne ocBemieHHOCTH. Ornpenenenre | 3HaHUE HA3HAYEHHUS M OCHOBHBIX becena,
BeToB. Pacrio3HaBaHme 11BETOB. PEXUMOB pabOTHI JaTUYNKA I[BETA MIPaKTHKYM
47 | Ucnosab30BaHMe KOHCTPYKTOPa B KadyecTBe
undpoBoii 1adopaTopum.
48 | U3sMepenne paccTOSAHUI 10 00bEKTOB. 3HaHNe Ha3HAYECHNE ¥ OCHOBHBIX becena,
49 | CkaHHpOBaHHME MECTHOCTH. PEKUMOB PabOTHI YIBTPa3BYKOBOTO NPaKTUKYM
JIATIrKA.
50 | Cuaa. [Ineqo cuabl. [logseMHBIH KpaH. YMeHHUE BBIIOJIHATh pacyeThl IIPU becena,
51 | Cuetunk 060opoToB. CKOPOCTH BpAallleHHs | KOHCTPYHPOBAHUH MOIBEMHOTO KpaHa. | MPaKTHKYM
cepBOMOTOpa. MOILIHOCTB.
52 | YnpaBaenue poGoToM ¢  MOMOIIbLIO | YMEHHUE TPOTPaMMHUPOBATh po0oTa, CoOpanHas
53 | BHeIIHHMX BO3AeHCTBHIA. OCTaHABJIMBAIOIIETOCS Ha MOJIETD,
Peaknusi po6oTra Ha 3BYK, I[BET, KacaHHe. | ONPEACICHHOM PACCTOSHHUU JI0 BBITIOTHSFOIIAS
Talimep. NPENATCTBUSA IpeaIosaracmMm
bl€ ACUCTBUSL.
54 | /IBuKeHHe N0 3aMKHYTO# TPaeKTOPHH. Hanmcanue nporpammsl uis CobpanHast
55 | Pemenne 3aia4 Ha  KPHUBOJIMHEITHOE | IBIDKCHUS IO KPYTY UYepe3 MEHIO MO/IETb,
JABUIKEHHeE. KOHTpoJIepa. 3aIllycK U OTJIajKa BBITIOTHSFOIIAS
nporpaMMsel. Hamucanune npyrux npearnoiaraeM
MPOCTBIX MPOTPAMM Ha BBIOOD ble IEHCTBUSL.
YYaIIuXcs U UX CaMOCTOSTENIbHAS
oTaKa.
56 | KoncrpyupoBanue mopaeneii podoros misi | Hanncanue nporpammsl s CoOpanHas
57 | pemmennss 3ama4 ¢ HMCHOJb30BAHHEM | JBIDKEHUS 110 KOHTYpPY TPEYTOJIbHHUKA, | MOJIENb,
HECKOJILKHX Pa3HBIX BU/I0OB JaTYHKOB. KBajpara. BBITTOJTHSFOIIAS
Po6ort, 3anuceIBarOmnil TPAaEKTOPHUIO mpenoaraeM
JIBUKEHHUA U TIOTOM TOYHO €€ bl€ JEHCTBHUSL.
BOCTIPOU3BOISATITHIA
58 | PeimeHue 3a71a4 Ha BbIX0J U3 JIa0OMPUHTA. Co3panue u omnagka nporpammsel it | CoOpaHHast
OrpaHuyeHHoe IBHKEHHeE. JBIDKEHUS pOOOTa BHYTPU TIOMEILIEHHS | MOJIEIb,
59 Y CaMOCTOSTEIBHO OTHOAIOIIEeTo BBITIOTHSFOIIAS
MPETSTCTBUSI. JecTBUSL.
60 | ITpoBepouHas padora Ne2 mo teme «Buabl | O000ImEHNE U cHUCTEMAaTH3ANS [IpoBepounast
61 | nBuxkeHuii po6oTOB» OCHOBHBIX TTOHSITHH 1O TeMe «Bubl pabora Ne2
NBIDKCHHUH POOOTOBY»
62 | Padora HaJ NMpoeKTaMM. [IpaBuna | YMeHHe COCTaBISATH IUIaH ICHCTBUN Konkypce
63 | copeBHOBaHHH. JUTSL PELIeHUs CI0KHOM 3a7aun
64 | CopeBHOBaHMe POOOTOB HAa TECTOBOM I0Jie. | YMEHHE COCTaBIIATh IUIaH ACHCTBHH Konkypc
3ayer BpeMeHH U KOJIMYECTBA OMINOOK. JUTSL PELIeHUs CI0KHOM 3a7aun
KOHCTPYHPOBaHUs podoTa
65 | KoncrpynpoBanue coGcTBeHHoOl Momenn | PazpabGoTka coOcTBeHHBIX Moaeneil B | Pemenue
podorta. rpymnmnax. 3anay (MHA. U

TPYII)




66 | IIporpammupoBaHue u ucnbiTanue | [IporpamMmmupoBanue MoJeny B Pemenwne
c00CTBEHHOI1 MoIeJ T podoTa. rpymnmax 3amad (MHA. U
IpyIm)
67 | IIpeseHTanuu U 3amUTA NpoekTa «Moii [Ipe3enranus moaenen 3ammura
68 | yHHKAJIBHBII PO6OT» MPOEKTA

5. ®opMBbI KOHTPOJISI

1. [pakTHYecKre 3aHTHS

2. TBopYecKHre MPOEKTHI

[lpm opraHmM3amuu MPaKTHYECKUX 3aHATHH W TBOPYECKUX IPOEKTOB (OPMHUPYIOTCS Maible TpYIIIH,
cocrosime u3 2-3 ydammxcs. s KaxIod Tpynmbl BBIICNSETCS OTICIbHOE pabouee MECTO, COCTOSIIEeE U3
KOMITBIOTEpA M KOHCTPYKTOpA.

[peobnanaromieii popMoit TEKYIEro KOHTPOJIS BRICTYIIAET MPOBEpKa pab0oTOCIOCOOHOCTH poOOTa:

o BBIICHEHHE TEXHUUECKOH 3a/1a4H,

o omnpeleeHUE MyTeH peleHUsI TEXHUYECKOU 3a1auu

Kontpons ocymectensiercs: B opMe TBOPUECKUX MPOCKTOB, CAMOCTOSITETILHOM pa3paboTku padoT.

6. MeToabl 06yueHust
1. Ilo3HaBaTenpHBIN (BOCIIPUSITHE, OCMBICIIEHHE W 3allOMHHAHME YYallUMHCS HOBOTO Marepuaiga ¢
IpHUBJICYCHUEM HAOIIOICHUST TOTOBBIX MPHMEPOB, MOJACIUPOBAHUS, W3YYCHHS HUTIOCTPALU, BOCIIPHUATHS,
aHanm3a 1 0000IEeHHS MaTepPHUaloB);

2. Meton mpoekToB (IPH YCBOEGHMHM W TBOPYECKOM INPUMEHEHHHM HABBIKOB M yYMEHHMH B Ipolecce
pa3paboTKK COOCTBEHHBIX MOJIECIICH)

3. KonTponbHelif MeTon (TMpH BBISBICHWM KadecTBAa YCBOCHHWS 3HAHMI, HAaBBIKOB W YMEHHH U HX
KOPPEKLHS B IPOLIECCE BHIIOIHEHUS IPAKTUIECKUX 3aTaHUI)

4. I'pynmoBasi paboTa (MCIONIB3yeTCsl TIPU COBMECTHOW cOOpKe Mojeneil, a Takke Hpu pa3padoTke
MIPOEKTOB)

7. @opMbl OpPraHM3al UM YUeOHBIX 3aHATHI

. YPOK-KOHCYJIbTaLHS;
o MIPAKTUKYM;

. YPOK-TIPOEKT;

. YPOK MPOBEPKH U KOPPEKLMY 3HAHUN M yMEHHH.
o BBICTABKa;

. CMOTD.

PazpaboTka kaxmoro npoekra peanuszyercsi B GopMe BBIITOTHEHUS KOHCTPYHUPOBAHUS U IPOTPaMMHUPOBAHUS
MOJIENI po0OTa JUIsl PELICHUSI TPEIOKESHHOM 3a1auu.

8. YueOHbBIE MaTepuaJIbI:

1. Ha6opxouctpykropoBLEGO MINDSTORMS Education EV3

2. [Iporpammuoe obecrieuenneLEGO

3. Marepwuaisl caiita_http://www.prorobot.ru/lego.php

4.  Cpencrsa peanmzaiuu MKT matepuanioB Ha ypoke (KOMIBIOTED, IPOSKTOP, IKPaH)

9. IlpuMepHBIe TeMbl POEKTOB:

1. CrnpoekTupyiTe H TIOCTPOHTE aBTOHOMHOTO pO00Ta, KOTOPBIA JABIDKETCS IO MPAaBHIBHOMY
MHOTOYTOJIBHUKY ¥ U3MEPSET PACCTOSHUE B CKOPOCTh

2. CripoeKTHpYHTE U IOCTPOHTE aBTOHOMHOI'O p000Ta, KOTOPBII MOXKET NEePEeABUTaThC:

. Ha paccTosHue 1 M



http://www.prorobot.ru/lego.php

. UCTIONB3Ysl XOTS OBl OJTUH MOTOP

. UCIIONB3Ysl ISl TIEPEIBIKEHUS Kojeca

. a TaKKe MOXKET 0TOOPaXKaTh HAa SKPAHE MPOHJICHHOE UM PaCCTOSHUE
CrpoeKkTupyHTe U TOCTPOUTE aBTOHOMHOTO p0o00Ta, KOTOPHIN MOXKET MepeMeIIaThCs u:
BBIUHCIISITh CPETHIOI0 CKOPOCTh

. MOJKET OTOOpaXKaTh Ha SKPaHE CBOIO CPEITHIOID CKOPOCTh
CHpoeKTHpYHTE U MOCTPONTE aBTOHOMHOTO p000Ta, KOTOPBIH MOXKET MEPEIBUTATHCS:

. Ha paccTosinue He MeHee 30 cm

. UCTIOJIB3Ysl XOTS OBl OJTUH MOTOP

. HE UCIIONB3Ys JJIs IEPEABMKCHUS KoJieca

5. CrpoekTupyiTe, OCTPOUTE U 3alpOTrpaMMUPYHTE poO0Ta, KOTOPHIM MOXKET JBUTATHCS BBEPX IO KaK
MOJKHO 00Jiee KpyTOMY YKJIOHY.

6. CrpoekTupyiTe, MOCTPONTE W 3alporpaMMHUpPYHTEe poOO0Ta, KOTOPBI MOXET TIepPeIBHraThCs I10
TPACKTOPHH, KOTOpas oOpa3yeT IOBTOPSAEMYIO T€OMETPUYECKYI0 (GuUrypy (HampuMep: TPEYrOJbHHK WM
KBaJIpar).

7. CrpoekTupyiTe W MOCTPOMTE Oojiee yMHOro po0OOTa, KOTOPBIH pearupyeT Ha OKPYKAIOILYIO

00CTaHOBKY. 3amporpaMMHUPYHTE €ro JuUisli UCIOJIb30BaHMS JAaTYMKOB I[BETA, KacCaHWs, W YJIBTPa3BYKOBOIO
JATYUKA AJI1 BOCIIPUATHUS PAa3IMYHbIX JaHHBIX.
8. CrpoekTupyiTe, MOCTPOUTE U 3alpOrpaMMHPYyHTE pPOOOTH3MPOBAHHOE CYIIECTBO, KOTOPOE MOXKET
BOCIIPUHUMATH OKPYKAIOIIYIO CPEAy M pearupoBaTh CICAYIOMUM 00pa3oM:
. W3/1aBaTh 3BYK;
. WA 0TOOpakaTh YTO-TMO0 Ha SKpaHe Momyist EV3.
CripoeKTHpyHTe, TOCTPONTE U 3aIPOTrPaMMHUPYHTE POOOTH3UPOBAHHOE CYIIECTBO, KOTOPOE MOKET:
YyBCTBOBAaTh OKPY>KAIOIIYI0 0OCTAaHOBKY;

. pearupoBath JABHKEHUEM.
10. CopoekTtupyiite, MOCTPOITE U 3alIPOTPAMMHUPYHTE POOOTU3UPOBAHHOE CYIIECTBO, KOTOPOE MOXKET:
. BOCIIPHHUMATH YCJIOBHSI CBETa U TEMHOTHI B OKpY’Karolleld 00CTaHOBKE;

. pearupoBaTh Ha KaKJ0€ YCIOBHE PA3IMYHBIM ITOBEICHUEM

IIpe3eHTanus rpynmnoBoro NpoeKTa

Iporiecc BBIMOIHEHUS] HTOTOBOM PabOTHI 3aBEPIIIACTCS MPOIISAYPOH MPEe3eHTAIMU ICHCTBYIOIIEr0 poboTa.

[Ipe3eHTanuss COMPOBOXKAACTCS IEMOHCTpALMEH JeHCTBYIONMCH MOJAenu poOOTa U MpPEACTaBiIsIeT COOOH
yCcTHOE cooOIeHue (Ha 5-7 MHH.), BKIIIOYAIOIIEE B CeOs CIICIYIOIIYI0 HHPOPMAIIHIO:

- TeMa U 000CHOBaHHE aKTYaJIbHOCTH MPOCKTA;

- LIeJIb | 33JIa4X IPOCKTUPOBAHMSI,

- 3Tambl U KpaTKas XapaKTePUCTHUKA MPOCKTHON JIeATEIbHOCTH Ha KaXIOM M3 STAIlOB.

OneHnBaHWe BBITYCKHON pa0OThI OCYIIECTBIICTCS MO pe3ylbTaTaM Ipe3eHTalud po0oTa Ha OCHOBE
OIIPENIEIIEHHBIX KPUTEPHUEB.

10.Cnucok uTepaTyphbl
1. Ogcsautkas, JI.}O. Kypc nporpammupoBanus podora Lego Mindstorms EV3 B cpene EV3: u3.
BTOpOe, niepepad. u gomoi. / JLEO. Orcanunkas, [I.H. OBcsuaunkuii, A.J[. OBcsaunkuii. — M.: «Ilepoy, 2016.
-296¢c.;

2. Komocos 1. I'. [epBbrlit miar B podotoTexnuky. [Ipaktukym mis 5-6 kinaccos\ /1. I'. Konocos. — M.
BMHOM. Jlabopatopus 3nanuii, 2012 — 292 c.
3. Bior-coo0iiectBo moduTeneii podoros Jlero ¢ nmpumepamu nporpaMm [ DIEKTPOHHBIH pecypc]

/http://nnxt.blogspot.ru/2010/11/blog-post 21.html



http://nnxt.blogspot.ru/2010/11/blog-post_21.html

4, JlaboparopHble MPaKTHKYMBI 1O MPOrPaMMHUPOBAHUIO [ DIIEKTPOHHBIN pecypc|
http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

5. O6pazoBatenbHas IporpaMMa «BBeeHne B KOHCTpYHpOBaHHE pOOOTOB» U TpadUIEeCKHH SI3bIK
MPOrpaMMUPOBaHUS poOOTOB [DIIEKTPOHHBIN pecypc] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks

6. [IpuMepsl KOHCTPYKTOPOB M MPOTpaMM K HUM [DIIeKTpOHHBIN pecypc] / Pexxum mocryma:
http://www.nxtprograms.com/index2.html

7. ITporpammsr asst pobota [DnekTpoHHbIid pecypce] / http://service.lego.com/en-
us/helptopics/?questionid=2655

8. VY4eOHUK 1Mo IporpaMMHUpoBaHuio poooToB (Wiki) [DnekrpoHHsIil pecype] /

9. Martepuabl CaiTOB
http://www.prorobot.ru/lego.php
http://nau-ra.ru/catalog/robot

http://www.239.ru/robot
http://www.russianrobotics.ru/actions/actions_92.html
http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-po6oToTexHuka
http://www.slideshare.net/odezia/2014-39493928

http://www.slideshare.net/odezia/ss-40220681
http://www.slideshare.net/odezia/180914-39396539
https://www.lego.com/ru-ru/mindstorms/fan-robots
http://4pda.ru/forum/index.php?showtopic=502272&st=20
http://www.proghouse.ru/tags/ev3-instructions



http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://learning.9151394.ru/course/view.php?id=280#program_blocks
http://www.nxtprograms.com/index2.html
http://service.lego.com/en-us/helptopics/?questionid=2655
http://service.lego.com/en-us/helptopics/?questionid=2655
http://www.prorobot.ru/lego.php
http://nau-ra.ru/catalog/robot
http://nau-ra.ru/catalog/robot
http://www.239.ru/robot
http://www.russianrobotics.ru/actions/actions_92.html
http://habrahabr.ru/company/innopolis_university/blog/210906/
http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/ss-40220681
http://www.slideshare.net/odezia/180914-39396539
https://www.lego.com/ru-ru/mindstorms/fan-robots
http://4pda.ru/forum/index.php?showtopic=502272&st=20
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