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IHNOACHUTEJIBHAS 3AIIMCKA

Hcnonb3oBanne koHcTpykTopa LEGO EV3 mo3Bomsier co3narh YHUKAIBHYIO
00pa3oBaTeNbHYID  Cpelay, KOTopas CIIOCOOCTBYETPa3BUTHIO  WHXKEHEPHOTO,
KOHCTPYKTOpPCKOTO MbImieHusi. B mpomecce paborer ¢ LEGO EV3 yuenukwm
NpUOOPETAIOT OMNBIT PENICHHWsS] KaK THIIOBBIX, TaK W HEMIA0JOHHBIX 3aJad IIo
KOHCTPYHPOBAHUIO, MPOTrpaMMHUPOBaHUIO, cOOpy AaHHBIX. Kpome Toro, pabora B
KOMaHJEe CHocoOCTByeT  (OpMHpOBAaHWIO  YMEHHS  B3aWMOJCHWCTBOBaTH  C
COy4YEeHUKaMH,  (QOpPMYIUpOBaTh, AHAIM3HPOBATh, KPUTUYECKH  OIICHHUBATH,

OTCTanBaTh CBOU UCH.

LEGO EV3 obecnieunBaeT mpocToTy mpu cOOpKEe HAYaIbHBIX MOJEIEH, UYTO
MO3BOJISIET YYCHHUKAM TIOJYYHUTh PE3yJbTaT B MPEeiax OJHOTO WX Mapbl ypokos. U
IPpU ATOM BO3MOXXHOCTH B M3MEHEHUHW MOJIEIEH U MPOrpaMM — OYEHb IIUPOKHUE, H
TaKOW IMOJXOJ] MO3BOJISET YYAIIMMCS YCIOXKHSATH MOJIETb M MPOrpamMMy, MPOSBIIATH
CaMOCTOSITENILHOCT B HM3yuyeHHH TeMbl. Ilporpammuoe obOecneuenne LEGO
MINDSTORMS Education EV3 o0nagaer odeHb IIHMPOKUMH BO3MOKHOCTSIMH, B
JaCTHOCTH, TO3BOJIIET BECTH pPabOYyr0 TeTpaiab M MPEACTABIATH CBOM IMPOCKTHI

npsiMo B cpezie mporpammuoro obecnieuenuss LEGO EV3.

Iess Kypca:
N3yyenne kypca «PoOoTOTeXHHMKa» Ha YpPOBHE OCHOBHOIO OOILEro
00pa30BaHMsI HANPABICHO HAa JOCTWKEHHE CIIEAYIOIIEeH IeNi: pa3BUTHUE HHTEpeca

IMKOJIbHUKOB K TCXHUKE U TCXHUYCCKOMY TBOPYCCTBY.

3agaum:

1. ITo3HaKOMUTH c MIPAKTUYECKUM OCBOCHUEM TEXHOJIOTU I
MPOCKTUPOBAHUS, MOJACIUPOBAHUSA W U3TFOTOBIEHUS MPOCTEUIINX
TEXHUYECKUX MOJIENIEHN.

2. Pa3BuBaTh TBOPUECKUE CIIOCOOHOCTH U JIOTUYECKOE MBILIUICHHE.

3. BeiiBUTH W pa3BUTh MPHPOAHBIE 3aJaTKH U CIIOCOOHOCTH JIeTeld,

moMoraromue 10CTH4Yb yCIICXd B TCXHUYCCKOM TBOPYCCTBC.



YUYEBHO-TEMATHYECKUI IJIAH

Ne HaumeHoBaHue pa3ie/ioB U TeM Bceero Buasbl koHTpOJISE
4acoB
1 |BBenenue B poOOOTOTEXHUKY 1
2 |3nakomcTBO ¢ podoramu LEGO 4
MINDSTORMS EV3 EDU.
3 |Hdaruuku LEGO u ux napamerpsl. 6 [IpoBepounas padota
4 |OcHOBBI MPOrPaMMUPOBAHUS U 9 [IpoBepounas padota
KOMITBIOTEPHOM JIOTUKU
5 |IIpakTukym o cOopke 8 [IpakTnyeckas padora
pPOOOTU3UPOBAHHBIX CUCTEM
6 |TBOpueckue MpoeKTHbIC pabOThI U 6 CopeBHOBaHUS
COpPEBHOBAHMSI Mojienel poOOTOB.
[Ipe3enTanus
T'PYIIIOBBIX TTPOCKTOB
BCEI'O 34

COJEPXAHME PA3JIEJIOB ITPOI'PAMMBbI

1. BBenenue B po6oToTexHuky (1 4)

Po6otel. Buasl poboToB. 3HaueHue poOOTOB B >KM3HU 4YelioBeka. OCHOBHbBIE
HaIpaBJIeHUs] TpUMEHEHUST poOOTOB. McKkyccTBeHHBIN MHTENIEKT. [IpaBuna paboTsl ¢
koHcTpykTOpoMm LEGO

VYnpasnenue podoramu. Metonbl o01ieHust ¢ podoroM. CocTaB KOHCTPYKTOpPa
LEGOMINDSTORMSEV3. BusyanbHble s13bIKH MIporpaMMupoBanusi. IX ocHOBHOE
Ha3HaueHWe MW  Bo3MOkHOcTU. Komanael  ynpaBienuss — poOoramu.Cpena

IPOrpaMMUPOBAHUS MOJYJISI, OCHOBHBIE OJIOKH.

2. 3nakomctBO ¢ podooramu LEGO MINDSTORMS EV3 EDU. (4 v)

[IpaBwia TeXHUKH 0€30MACHOCTH TMPHU padboTe C POOOTaMU-KOHCTPYKTOpaMHU.
[IpaBuna oOpaienus ¢ podoramu. OCHOBHbIE MEXaHUYECKHUE JI€TaIu KOHCTPYKTOpA.
WX Ha3BaHME U HA3HAYECHHUE.

Monayne EV3. OG30p, skpaH, KHONKH YINPaBJICHUS MOAYJIEM, HHAUKATOP
COCTOSIHUSA, TIOPTHL. Y CTaHOBKa OaTapeil, cnocoObl S5KOHOMHUH dHEPruu. BxitoueHue
monyist EV3. 3anuce nporpaMMsl U 3amyck €€ Ha BblonHeHue. CepsoMoTopsl EV3,
CpaBHEHUE MOTOPOB. MOLIHOCTP M TOYHOCTb MOTOpAa. MeXaHHWKa MEXaHH3MOB U

MaIuH. Buibl coeMHEHn 1 iepead U uX CBOMCTBA.



Coopxka poboroB. Coopka mojieni podoTa 1Mo HHCTPYKIIUH.
[IporpamMmMmupoBaHue NBUKEHUS BIIEPE 110 MPAMOM Tpaektopuu. Pacuer uucia

O60p0TOB KoOJIeCa U1 ITPOXOXKACHUS 3aJaHHOI'O PACCTOSHMAA.

3. Jatunku LEGOMINDSTORMSEV3 EDU u ux napamertpsl. (6 4)

Jatuuku. [latumk kacaHus. YcCTpoucTBO paruvka. llpaktuxkym. Pemenue
3a/1a4 Ha IBUKEHUE C UCIIOIb30BAHUEM JIaTUMKA KACAHUS.

JlaTuuk 1BeTa, pekuMbl pabOThl AaTyuka. PelieHue 3aady Ha JBHXKCHHUE C
UCIIOJIb30BAHUEM J1aTYMKA L[BETA.

YneTpa3BykoBOM AaTyuK. PemeHune 3agay Ha JBUKEHHE C UCIOJIb30BAHUEM
JaTYUKA PACCTOSIHUA.

['mpockonuueckuit natunk. MHPpakpacHbId JaTUMK, PEXUM TPUOIMKEHUS,
PEXKUM MasIKa.

[TogknroueHne JaT4nKOB U MOTOPOB.

Uurepdeiic monymst EV3. Ilpunoxenuss monyns. [lpencraBmenue mopra.
YnpasiaeHue MOTOPOM.

[IpoBepounas padora Ne 1 mo Teme «3HaKOMCTBO ¢ poOOTaMu
LEGOMINDSTORMS.

4. OCHOBBI POrPAMMHMPOBAHMS M KOMIILIOTEPHOM JOTUKH (9 1)

Cpena nporpammupoBanusi Moayns. Co3gaHne nOporpaMmmbl. Y AajeHue
6110k0B. Brimonuenue nporpammbl. CoxpaHEeHUE U OTKPBITUE MPOTPAMMBI.

Cuerunk kacanuii. BerBieHue no gatuumkam. MeToabl NPUHATHS PEUICHUN
poboToM. Mozenu nmoBeeHust Mpu pasHOOOPA3HBIX CUTYAIUSX.

[Iporpammuoe obGecneuenne EV3. Cpema LABVIEW. OcHoBHOE OKHO.
CBoiicTBa M CTpyKTypa mnpoekra. PemeHne 3amad Ha JBW)KEHUE BJIOJb CTOPOH
KBajJpara. cronbp30BaHne HUKIIOB IIPY PELICHUU 3374 Ha JBUKEHUE.

[IporpamMmHbie OJIOKM U MATUTPHI IporpaMMmupoBaHus. CTpaHUIlA anmapaTHBIX
cpeact. Pemaktop koHTeHTa. MIHCTpyMEHTHI. Y cTpaHeHue Hemnonanok. [lepesamyck
MOJYJIS.

Pemienne 3amay Ha JBWKEHHE 1O KpuBOoMl. HesaBucumoe ympasieHue
MoTtopamu. [IoBOpOT Ha 3agaHHOE YKCIIO TpaaycoB. Pacuer yriia moBopora.

Hcnonp3oBaHrne HWXHErNO JaTyMKa OCBEIIEHHOCTH. PemeHwe 3amgad  Ha
JIBW)KEHHUE C OCTAaHOBKOM Ha 4YepHOW JNuMHHUM. PemeHue 3amady Ha JBMKEHUE BJOJIb

nunun. KanubpoBka JaTynka OCBEIICHHOCTH.



ITporpammupoBanue monyiel. Penenne 3anad Ha NPOXOKACHHUE 10 MO0 U3

kieTok. CopeBHOBaHHE pOOOTOB Ha TECTOBOM IIOJIE.

5. IIpakTkyMm 1o cOopKe poOOTH3MPOBAHHBIX cucTeM (8 1)

N3mepenne ocenieHHocTU. OnpenerneHue LBETOB. PacriozHaBaHHWE LBETOB.
Hcnonp3oBanue KoHCTpYyKTOpa Lego B kauecTBe HUPPOBOIL 1a00paTopuu.

N3mepenue paccrosiHuii 10 00bekTOB. CKaHUPOBAHUE MECTHOCTH.

Cuna. Ilnewo cunel. Ilogbemusiii kpaH. Cuerunk 000poTOB. CKOpOCTBH
BpallleHUs] cepBOMOTOpa. MOIHOCTb. YTpaBieHUE POOOTOM C MOMOILBIO BHEUIHUX
BO3JICUCTBHUU.

Peakius pobota Ha 3BYK, IIBET, Kacanue. Taitmep.

JIBmokeHHne 1mo 3aMKHYTOM Tpaekropuu. PelieHue 3anay Ha KPUBOJIMHEUHOE
IBUKCHHE.

KoHctpynpoBanue moaeneid poOOTOB JUIsl pelIeHHsl 3a7ja4 C UCIIOJIb30BAHUEM
HECKOJIbKMX pa3HbIX BHJIOB JaTYMKOB. PeleHue 3amad Ha BbIXOA U3 JaOUpHHTA.
OrpaHnueHHOE ABUKEHUE.

[IpoBepounas padora No2 o Teme «Bupl 1BHKEHHI pOOOTOBY

6. TBopueckHe NPOEKTHbIE PA0OTHI U COPeBHOBaHUs(6 )

[IpaBuna copeBHoBaHui. Pabora Ham mpoektamu «JIBuKeHHE MO 3aJaHHOU
TpaekTopun», «Kerenbpunr». CopeBHOBaHHE POOOTOB Ha TECTOBOM IIOJIE.

KonctpyupoBanue coOcTtBeHHOW Moxaenu poOota. I[IporpamMmmupoBanue u
UCIbITaHHEe COOCTBEHHOW Mojenu pobota. [lonBeneHne UTOroB pabOThl ydaluxcsl.
IlogroroBka nOKJIANOB, NPE3CHTALMM, CTEHIOBBIX MATEPUAIOB JJIsi WMTOrOBOU

KOH(l)CpCHHI/II/I. 33B€p1ﬂ€HH€ CO3aHUA MOI[GJ'IGﬁ pO6OTOB JJIA WTOrOBOM BBICTABKHU.

OOmasi NpOAOHKUTENIBHOCTh Kypca COCTaBisieT 35 4acoB, KOTOpPBIE

pacrpeelieHbl CISAYIONUM 00pa3oM:

IMPOT'HO3UPYEMBIE PE3YJIbTATHI PEAJIUZAIIUU TPOT'PAMMBI
CTuMynupoBaTh MOTHBAIMIO YYAIIMXCA K TOJTYYEHHUIO 3HAHUN, MOMOTATh
(GopMUpPOBATH TBOPUECKYIO TUIHOCTb.
CnocoOCTBOBaTh Pa3BUTHI0O HMHTEpECA K TEXHUKE, KOHCTPYUPOBAHUIO,
IpOrpaMMHUPOBAHHUIO, BBICOKHM TEXHOJIOTHSIM, dbopmMupoBaTh HaBBIKH
KOJIJIEKTUBHOTO TPY/Ia.

CdopmupoBaTh HABBIKM KOHCTPYHUPOBAHUS U MPOrPaMMHUPOBAHUS POOOTOB.

5



CdopmupoBarb MOTHBALMIO K OCO3HAHHOMY  BBIOOpY  HMHXKEHEPHOM

HanpaBJICHHOCTU O0y4YEHUS B JaJIbHEHIIIEM.
DopMbI KOHTPOJISA

1. TIpoBepounbie pabOTHI
2. IlpakTuueckue 3aHATHS

3. TBopueckue MpOEeKTHI

[Ipy opraHuzanuu NOPAKTUYECKUX 3aHATUH M TBOPYECKHUX MPOEKTOB
bopMUPYIOTCSL MaJible TPYMIBI, cocTosmue u3 2-3 ydamuxcs. s kaxaoi rpymmbl

BBIACITACTCA OTACIBHOC pa6oqee MCCTO, COCTOAIICC N3 KOMIIBIOTEPA U KOHCTPYKTOpPA.

[Ipeobnanaromeit (GopMOH TEKyLIEro KOHTPOJS BBICTYHAaeT IpOBEpKa

paborocriocoOHOCTH pOoOOTA:!

® BBISICHCHME TEXHUYCCKOU 3aga4u,

® ONpe/eNeHre MyTel peleHus] TEXHUIECKOW 3a/1aun
Kontponb ocymiecTBisiercs B popMe TBOPUECKUX MMPOEKTOB, CAMOCTOSTEIIbHON
pa3paboTku padoT.
Metoasl 00y4eHust

e Jlo3HaBaTenbHBI (BOCHIPUATUE, OCMBICICHUE U 3alIOMUHAHUE
y4YaliuMKCcsl HOBOTO MaTepHualla ¢ IPUBJIEYEHUEM HAOJI0IEHUS TOTOBbBIX
IIPUMEPOB, MOAECIUPOBAHUS, U3YyUEHHS WILTFOCTPALlUi, BOCIIPUATHSI,

aHaJn3a U 000OIIECHHUS MaTepPHaJIOB);

L MeTO,II ITPOCKTOB (HpI/I YCBOCHHWH U TBOPYCCKOM IIPUMCHCHUN HABBIKOB

Y YMEHUU B mpoliecce pa3paboTKu COOCTBEHHBIX MOJIEIICH )

o KoHTpONbHBIN MeTOA (TP BHISBJICHUU Ka4yeCTBA YCBOCHUS 3HAHUI,
HABBIKOB M YMEHUW U UX KOPPEKLHMS B MPOLECCE BBIOTHEHHUS

MPAKTUYECKUX 3aIaHU)
e [’pymnmoBas pabota (MCIOJIb3yETCs MPU COBMECTHOM cOOpKe MojieNel, a
TaKXe MpH pa3paboTKe MPOEKTOB)
@opMblI OPraHu3anuM y4eOHbIX 3aHATHH

¢ YPOK-KOHCYJIbTAIIUA,



® [IPaKTUKYM;
® YPOK-TIPOEKT;
® YPOK IIPOBEPKU U KOPPEKIIMU 3HAHUN U YMEHHM.
® BBHICTABKa;
® COpPEBHOBAHNE;
Pa3paboTka Kaxmoro mpoekTta peanu3yercss B (OpME  BBIMOJTHEHHS
KOHCTPYUPOBAHUSI M  MPOTrpaMMHUPOBAHUS MOJEIM poOdoTa Il  pEelleHus

MPEIIIOKEHHON 3a/1a4n

B pe3yabTaTte n3y4eHus Kypca yqyammecs J0/LKHbBI:

3HATHL/TIOHUMATD

1. posib © MECTO pOOOTOTEXHUKH B KU3HU COBPEMEHHOIO OOLIECTBA;

2. OCHOBHbBIE CBEJCHHME U3 MCTOPUU Pa3BUTHUS POOOTOTEXHUKU B Poccuu u
MUDE;

3. OCHOBHBIX MOHSTHS POOOTOTEXHUKH, OCHOBHBIE TEXHUUYECKUE TEPMUHBI,

CBS3aHHBIE C TMPOLECCAMU KOHCTPYUPOBAHUSA W TPOrPaMMHUPOBAHUS

poOOTOB;

NpaBWJIa U MEPhl 0€30MACHOCTHU MPU PabOTE C AIEKTPOUHCTPYMEHTAMH;

o0111ee YCTPOMCTBO U MPUHIIUIIBI JEUCTBUS POOOTOB;

OCHOBHBIE XapaKTEPUCTUKU OCHOBHBIX KJIACCOB POOOTOB;

OOIIYI0O METOJIUKY pacueTa OCHOBHBIX KHUHEMATUUECKUX CXEM;

©© N o 0B~

MOPSAZIOK OTHICKAHUSI HEUCIIPABHOCTEH B Pa3UYHBIX POOOTH3UPOBAHHBIX

CUCTEMAX;

9. MeroaMKy MpoBEepKH PabOTOCITOCOOHOCTH OTIENbHBIX Y3JI0B U JCTajeH;

10.0CHOBBI MOMYJISIPHBIX A3bIKOB IPOrPaMMUPOBAHUS;

11.npaBuia TEXHUKU OE30MACHOCTU MpPHU pabOTe B KAOMHETE OCHALIEHHBIM
AIIEKTPOOOOPYIOBAHUEM;

12.0cHOBHBIE 3aKOHBI JIEKTPUUECKUX LEMeil, mpaBuia 0e30I1aCHOCTU MpHU
paboTe C DSIEKTPUUECKHMH IEMSIMH, OCHOBHBIE PaJHO3JIEKTPOHHBIC
KOMIIOHEHTHI;

13.ompeneneHus POOOTOTEXHUYECKOTO YCTPOMCTBA, HauoOosee
pacnpocTpaHEHHbIE CUTYalLluH, B KOTOPBIX PUMEHSIOTCS pOOOTHI;

14.yumeTh TpeAcTaBiIEHUS O TMEPCHEKTHBaX pa3BUTHS POOOTOTEXHUKH,

OCHOBHBIC KOMIIOHCHTEI ITPOI'PaMMHEBIX CPCI;



15.0CHOBHBIE TMPUHUMUIIBI KOMIIBIOTEPHOI'O YIPAaBJIEHUS, Ha3HAuYCHHE U

OPUHIMIBL PabOThl I[BETOBOTO, YJIBTPA3BYKOBOTO JaTyWKa, JaT4yhKa

KacaHus, pa3JIMYHbIX UCITOJTHUTCIbHBIX YCTpOﬁCTB;

16.pa3nmuunble  CIOCOOBI  TEpeladyd  MEXaHHYeCKOro  BO3JCHCTBHA,

Ppa3INYHbIC BUJAbI HIACCH, BUAbI 1 HA3HAYCHNUC MCXaHUICCKHUX 3aXBAaTOB,

YMETh

1.
2.

coOMpaTh MPOCTEHUIINE MOJIENH ¢ UCTOIb30BaHueM EV3;
CaMOCTOSITETTLHO TIPOCKTHUPOBATH M COOMpaTh W3 TOTOBBIX JETaJeH
MaHUIYJISITOPBI U POOOTOB PA3IMYHOTO HA3HAYEHUS;

UCTIONIb30BaTh JUIA  NPOTrPAMMHUPOBAaHHMS  MHKpOKoMmmbioTep EV3
(mporpammupoBath Ha aucmiiee EV3)

BJaJeTh OCHOBHBIMU HaBbIKaMH pabOThl B BHU3YyaJbHOH cpene
MIPOrPaMMHUPOBAHHUSI, TIPOTPAMMHPOBATh COOPAaHHBIE KOHCTPYKITUU IO
3aJlayu HA4aJIbHOTO YPOBHS CII0KHOCTH;

pa3pabaThIBaTh M 3alUCHIBATh B BU3YaJbHOM Ccpejie MpOrpaMMHUPOBAHHUSI
TUTIOBBIE YIIPABJICHUS pOOOTOM

TI0JTb30BAThCS KOMITBIOTEPOM, IPOrPaMMHBIMH MIPOYKTAMH,
HEOOXOUMBIMHU 71 00yUEHHUS IPOTPaAMME;

noa0uparb HEOOXOJIMMbIE JAaTYUKU W HUCIOJHUTENbHbIE YCTPONCTBA,
coOupaTh TPOCTEUINE YCTPOHCTBA C OJHUM WM HECKOIbKHMHU
JaTYMKaAMHU, COOMpaTh U OTIKHUBATh KOHCTPYKIIMHU 0a30BBIX POOOTOB
NPAaBWIBHO BBIOMpATh BUJ IMEpeaadd MEXaHUYECKOTO BO3JICUCTBHS IS
Pa3TUYHBIX TEXHUYECKUX CUTYyaIllui, cOOMpaTh JCUCTBYIOIIME MOJEIU
poOOTOB, a TaKKE€ UX OCHOBHBIE y3JIbl U CUCTEMBI

BCCTU MHAUBHUAYAJIbHBIC U I'PYIIITIOBBIC UCCIICAOBATCIILCKUC pa6OTBI.



KAJTEHIAPHO-TEMATHYECKOE INIAHUPOBAHUE

Ne ypokoB

Jara

Ilnan

dakT

Pa3zpen/
Tema

KoJua-Bo
4acoB

IIpumeyanue

Tema 1. BBegenne B poooTrorexHuky (1

-

Po6ote1. Buasr po6oToB. 3Hauenue poOOTOB
B )KU3HHU yelioBeka. OCHOBHLIE HaIlpaBJICHUA
npuMeHeHus poo6otos. [IpaBmia paboTsl ¢
koHcTpykTopoM LEGO.

VYmpasnenue podbotamu. MeTo b1 00IIICHUS
c poboTOM.

CocTtaB KOHCTpYKTOpa
LEGOMINDSTORMSEVS.

SI3pIKU TpOTpaMMUPOBAHUS.

Cpena nporpaMMHUpOBaHUsI MOAYIIS,
OCHOBHBIE OJIOKH.

Tema 2. 3nakomcTBO ¢ podoramu LEGO MINDSTORMS EV3 EDU. (4 )

[IpaBuna TeXHUKHM O€3011aCHOCTH HpU
pabote ¢ poOOTaMU-KOHCTPYKTOPaMHU.
[TpaBuna oOpamieHus: ¢ podboTamu.
OCHOBHBIE MEXaHUYECKUE JICTAIN
KOHCTPYKTOpA U MX Ha3HAYCHHE.

Monyns EV3. O630p, 3KpaH, KHOTIKA
YOPABJICHUS MOAYJIEM, HHAUKATOP
COCTOSIHUS, OPTHI. Y CTaHOBKA OaTapeid,
CTIIOCOOBI PKOHOMHHU YHEPTUH.
Bxirouenue moaynst EV3. 3anuce
MIPOrpaMMBbI U 3aITyCK €€ Ha BBINOJHEHUE.

CepBomotopsl EV3, cpaBHEHHE MOTOPOB.
MOoUIHOCTh ¥ TOYHOCTH MOTOpa. MexaHuka
MEXaHHU3MOB M MamiuH. BuasicoeqmHeHni 1
nepeiad v UX CBOMCTBA.

C6opxka Mozenu podoTa 1Mo MHCTPYKIUH.
[IporpamMmMupoBaHue ABUKEHUS BIIEpE 110
IpsIMOM TpaekTopuu. Pacuer uncia
000pOTOB KOJIECa JJIs MPOXOKIACHUS
3aJIaHHOT'O PaCCTOSIHUS.

Tema 3. latunku LEGOMINDSTORMSEV3 EDU u ux napamer

bl. (6 9)

JlaTunk kacaHus. Y CTpONCTBO AaTYHKA.
IIpakTukym. Pemenue 3anad Ha IBUYKEHUE C
VCIIOJIb30BAHUEM JTaTYMKA KacaHUsI.

1

JlaTumk 1nBeta, pe>XKUMbI pabOThI JaTUUKA.
Pemenue 3ana4 Ha JBHKECHHE C
HCIIOJIB30BAHUEM JTaTYUKA.

VYapTpa3BykoBOi 1aTuukK. Pemenue 3amayq
Ha JBUYKEHUE C UCIOJIb30BAaHUEM JaTUHUKa
PACCTOSTHUS.




I'mpockonmueckuii natank. MHbpakpacHbIi
JATYUK, PEKUM MPUOITMHKEHUS, PEKUM
MasKa.

10

[TopxmodueHne JaTINKOB U MOTOPOB.
Nutepdeiic monyns EV3. [Ipunoxenus
moxyis. [Ipencrasienue mopra.
YpaBiaeHUe MOTOPOM.

11

ITpoBepounas pabora Ne 1 mo reme
«3HaKOMCTBO ¢ poOoTaMu
LEGOMINDSTORMSY.

Tema 4. OcHOBBI IPOIPAMMHPOBAHUS U KOMIIbIOTEPHOI JIOTHK

u (9 v)

12

Cpena mporpaMMupOBAHUS MOJTYJISA.
Co31aHue IporpaMMBbi.

VY nanenue 610k0B. BemonHeHue
nporpammbl. COXpaHEHHE M OTKPBITHE
[IPOIPAMMBI.

13

Cuertuuk kacanuii. BeTBnenue no
JaTYMKaM.

MeToapl IPUHATHS PEIICHUI pOOOTOM.
Mozenu noBeAeHUs IPU pa3HOOOPa3HBIX
CUTYaIUSIX.

14

[Tporpammuoe obecnieuenne EV3.

Cpena LABVIEW.

OCHOBHOE OKHO

CBoJCTBa U CTPYKTYpa MIPOEKTA.

Pemenuie 3a1a4y Ha IBUKEHHE BJIOJIb CTOPOH
kBazpara. Mcrnons3oBaHnue LUKIOB IIpU
pELICHUH 3a]1a4 Ha ABM)KECHHUE.

15

[TporpamMMHBIe 6JIOKH U TATUTPHI
IIPOrPaMMHUPOBAHUS

Crpanuia anmnapaTHbIX CPEICTB
Penaktop xoHTEHTa

HNucTpyMeHTsI

Ycrpanenue Henonanok. [lepeszamyck
MOJYJIs

16

Pemenue 3aga4 Ha ABMYKEHHE IO KPUBOU.
He3aBucuMmoe ynpaBieHre MOTOpaMH.
[ToBOpOT Ha 3aaHHOE YUCIIO IPALyCOB.
Pacuert yria nosopora.

17

Hcnonp3oBanne HIKHETO JaT4yHuKa
OCBCIIIEHHOCTH. Perenue 3ama4 Ha
JBHKXCHHUC C OCTAaHOBKOM Ha qepHoﬁ JIMHHUH.

18

Pemenne 3a1a4 Ha JBMKEHUE BJIOJb JTHHUH.
KaimbpoBKka gaTyrKa OCBEIIEHHOCTH.

19

[IporpammupoBanue moayinei. Pemenue
3a/1a4 Ha IPOXOKJIEHHUE IO MOJI0 U3 KIETOK

20

CopeBHOBaHUE pOOOTOB HAa TECTOBOM TIOJIE.
3adeT BpeMEHH U KOJIMYECTBA OMHUOOK

1

Tema 5. [IpakTuKyM o cOOpKe poOOTH3HPOBAHHBIX cHCTeM (8 1)

21

N3mepenneocseieHHocTy. OnpeaeneHue
IBETOB. Pacno3HaBaHue 1IBETOB.
Hcnonp3oBaHne KOHCTPYKTOPA B KAYECTBE

1
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1 (pOBOH JIAOOpaTOPHUH.

22

N3mepenne paccTossHUA 10 OOBEKTOB.
CxaHUpOBaHUE MECTHOCTH.

23

Cuna. [Ineuo cunel. I[logbemMHbli KpaH.
Cuerunk

060poToB. CKOPOCTh BpaleHHs
cepBOMOTOpa. MOIIIHOCTH.

24

VYrpasieHnue poOOTOM € ITOMOIIBIO
BHEIIHUX

BO3JICHCTBUIA.

Peakmus poGoTa Ha 3BYK, IIBET, KaCaHHE.
Tanmep.

25

JIBr>KeHUE 10 3aMKHYTOM
TpackTopuu. Pemenue 3anad Ha
KPHBOJIMHEHHOE IBUKCHUE.

26

KonctpynpoBanue Mojeneit poooToB Jyist
peuicHus 3a1a4 ¢ UCIIOJIb30BAHUCM
HECKOJIbKUX Pa3HbIX BUAOB JaTUYHUKOB.

27

Pemienue 3a1a4 Ha BbIXOZ U3 JaOUpPUHTA.
OrpanuueHHoe
JIBIDKEHUE.

28

[TpoBepounas padora Ne2 mo Teme «Bus
JIBIKCHHU POOOTOB)»

1

6. TBOpuecKkue NpoeKTHbIE PA0OTHI H COPEBHOB

anus(6 4)

29

Pabota Hag npoextamu «/IBrxeHue Mo
3aJJaHHOW TPAEKTOPUMY,
«KerenppuHry.

[IpaBuna COpeBHOBAHMIA.

30

CopeBHOBaHHE pOOOTOB HAa TECTOBOM TOJIE.
3adeT BpeMEHH W KOJIMYECTBA OMHUOOK

31

KoncTpynpoBanue coOCTBEHHON MOJIEIH
pobota

32

[TporpaMMupoBaHUe U UCTIHITAHHE
cOOCTBEHHOM MOJIEN poOOTa.

33

[IpezenTanmu u 3amura npoekra «Moit
YVHHUKAJIBHBIN pOOOTY

34

[Ipe3enTanmu u 3amura npoekra «Moit
YHHUKAJIbHBINA pOOOT»

Onnoit w3 BaxHbiXx mpodsem B Poccunm sBasitorcss €€ HemocTaroyHas
WH)XKCHEPHBIMU ~ KaJ[paMUd H  HU3KUU
oOpa3oBanus. Celluac HEOOXOJIMMO BECTH MOMYJISPU3ALMIO MPODECCUU HUHKEHEpa.
VHTEeHCMBHOE WCIONIb30BaHWE POOOTOB B OBITY, Ha TPOU3BOJCTBE M TOJEe O0s
TpeOyeT, 4TOOBl MOJb30BATENU 00JIajali COBPEMEHHBIMU 3HAHUSIMU B O0JIacTH
yopaBieHuss poOOTaMu, 4YTO TO3BOJIUT Pa3BUBATh HOBBIE, YMHBIE, O€30MacHbIC U

00€ECIIEYUEHHOCTD

INPOI'PAMMBbI
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0osee TPOJBUHYTHIE aBTOMATHU3UPOBAHHBIE CcHUCTeMbl. HeoO0XoauMo MpUBHBATH
WHTEPEC yJarmuxcs K 001acT poOOTOTEXHUKH ¥ aBTOMATU3UPOBAHHBIX CUCTEM.

Taxxke nmaHHBIH KypCc JacT BO3MOXHOCTh IIKOJbHUKAM 3aKpenuTh U
NPUMEHUTh Ha TPAKTHKE TIOJYyYCHHBIE 3HAHUS 110 TAaKUM JHUCHUILIMHAM, Kak
MaTemaTuka, pusuka, nHpopmaTuka, TexHoimorus. Ha 3aHATUSX MO TEXHHUYECKOMY
TBOPUECTBY yyallMecs CONPHUKACAIOTCS CO CMEXKHBIMM  00pa3oBaTEIbHBIMU
oOnacTsamMu. 3a CYET MCIOIb30BaHUSI 3araca TEXHUYCCKUX MOHITHH U CHEUaTbHBIX
TEPMUHOB PACIIUPSIOTCS KOMMYHHUKAaTHBHbIE (YHKIMHM SI3bIKA, YTIyOJsSIOTCS
BO3MOXHOCTH JIMHIBUCTUYECKOTO Pa3BUTHSI 00YUaIOLIEr0Cs.

[Ipyu  o3HaKOMJIEHMHM C TIPAaBWIAMH  BBITIOJHEHUS  TEXHUYECKUX |
PKOHOMUYECKUX pPacyeToOB IMPU TMPOCKTUPOBAHUU YCTPOMCTB U MPAKTUYECKOM
WCIIOJIb30BAaHUU TEX WM WHBIX TEXHUYECKUX PEIICHUN IIKOJIbHUKU 3HAKOMSTCS C
OCOOCHHOCTSIMM TPAKTUYECKOrO MpUMEHeHus: MareMatuku. OcBauBas NpUEMBbI
MPOCKTUPOBAHUSI U KOHCTPYUPOBaHHUs, pedsita NPUOOPETAIOT OMNbIT CO3JaHUS
pEAIbHBIX W BUPTYATbHBIX JEMOHCTPAIIMOHHBIX MOJIETICH.

[TonBenenue UTOroB pabOThI MPOXOIUT B (hopMe 0OIIeCTBEHHON Mpe3eHTAINU
(BBICTaBKa, COCTSI3aHNE, KOHKYPC, KOH(PEPEHIIHS UT.1I. ).

JIist peanu3anuy mporpaMMbl UCIIOJIB3YIOTCSE 00pa30BaTeNbHbIE KOHCTPYKTOPBI
¢upmer  Lego, xonctpyktop LEGO MINDSTORMS Education EV3. On
npencTaBisger co00l Ha0Op KOHCTPYKTHUBHBIX JETalieid, MO3BOJISIONIUX COOpaTh
MHOT'OUYHCIICHHbIC BapUaHThl MEXaHM3MOB, Ha0Op JaTYMKOB, JBUTaTeId W
MUKpOKOMITbIOTEp EV3, KoTOpEhIil ympaBiseT Bceil MOCTpOCHHON KOHCTpykmmenr. C
koHcTpykTopom LEGO MINDSTORMS Education EV3 wuger nHeobXxoaumoe
IPOrpaMMHOE 00ECTIEUECHHE.

Pacnpenenenue 4acoB Ha y4eOHbIH TO:

KonmdecTBo yacoB 1o yueOHOMY TUTaHY IIKOJIBI - 34

KomnuectBo yueOHbIX Henenb - 34

KonunuectBo yacoB B Hezgeno - 1

[11aHOBBIX KOHTPOJIBHBIX YPOKOB 3,

Htoro B TeMaTH4YECKOM TUTAHUPOBAHUU HA KPYXKKe - 34

OO01mue yyeOHbIe YMeHNSI, HABBIKH U CIIOCOOBI /1eATEIbHOCTH

Ilo3naBaTe/ibHAA 1€SITEJILHOCTD

Wcnonb3oBanue s MO3HAHUS OKPYXKAIOLIEr0 MHpa pa3IMYHBIX METOOB
(HaOnrofeHue, W3MEpPEHUE, OIbIT, OSKCIEPUMEHT, MOJICIMPOBAHUE U  [Ip.).
Omnpenenenue CTPYKTYphl OOBEKTAa TMO3HAHUS, TOWCK W BBIJCICHHE 3HAYMMBIX
(YHKIIMOHAIBHBIX CBSI3€H U OTHOIIECHUN MEXIY YaCTSIMU 1IETI0T0. Y MEHUE pa3/IeisaTh
MPOIIECCHl Ha JTambl, 3BEHbSI; BBIICICHUE XaPaKTEPHBIX MPUINHHO-CIICCTBEHHBIX
CBsI3€EM.

OmnpeneneHue afAeKBaTHBIX CIOCOOOB pelIeHHUS Y4eOHOM 3aJadl Ha OCHOBE
3aJlaHHBIX aNropuTMoB. KOMOMHMpPOBaHME U3BECTHBIX ANTOPUTMOB JIEATEIHLHOCTH B
CUTYaIUsX, HE IPEANOJIaraiinX CTaHAapTHOE IPUMEHEHUE OTHOTO U3 HUX.

CpaBHeHHe, COIOCTaBJIEHUE, KiacCU(UKaIs, paHKUPOBaHUE OOBEKTOB IIO
OJTHOMY WJIM HECKOJbKHM TIPEIJIO)KCHHBIM OCHOBAHUSIM, KpPUTEPHUSIM. YMEHHUE
pa3nuuaTh GakT, MHEHHE, T0Ka3aTeIbCTBO, TUIIOTE3Y, aKCHOMY.
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HccnenoBaHnne  HECIOKHBIX ~ NPAKTHYECKUX  CHUTYallMii,  BBIABHKCHHUE
NPEINONOKEHUH, TOHUMaHue HEOOXOJUMOCTH HX TPOBEPKM Ha TpPaKTHUKE.
Hcnonb3oBanue MpakTUYECKUX U J1a0OPAaTOPHBIX PAOOT, HECIOKHBIX SKCIIEPUMEHTOB
JUISL TOKA3aTEIbCTBA BBIIBUTAEMBIX NPEANOI0KEHUM; OMMCAHUE PE3yJIbTATOB 3THUX
pabor.

TBopueckoe penieHMe y4yeOHbIX W MPAKTUYECKUX  3a7a4d: yMEHHE
MOTHBHMPOBAHHO OTKa3bIBaThCsl OT o0Opaslia, HCKaTh OpPUTHMHAJIbHBIC PELICHUS;
CaMOCTOSITEJIbHOE  BBINIOJIHEHUE PpA3JIMYHBIX TBOPYECKHX paboOT; ydacTue B
MIPOEKTHOM JAEATEILHOCTH

NudopMannoHHO-KOMMYHHUKATHBHASA AeATEIbHOCTD

AJnlekBaTHOE€ BOCHpPUATHE YCTHOW peYd U  CIHOCOOHOCTh TMEepe/aBaTh
COJEP)KAHHWE MPOCIYIIAHHOTO TEKCTa B CXXAaTOM WIM pPa3BEPHYTOM BHIE B
COOTBETCTBHH C LIETBI0 YUEOHOI0 3a/1aHMS.

Oco3HanHOoe Oerjoe 4YTeHHE TEKCTOB pa3IUYHbIX CTHIEH U JKaHPOB,
OpoBeJeHHE HMH(POPMAIMOHHO-CMBICJIOBOIO aHaiu3a Tekcra. Vcmonb3oBaHue
pa3IUYHbIX BUAOB UTE€HHUS (03HAKOMUTEIBHOE, IPOCMOTPOBOE, IIOMCKOBOE U AP.).

Brianenre MOHOJIOTMYECKONM M AMAJIOTMYECKOW pedbl0. YMEHUE BCTYIIaTh B
pedeBoe OOIIeHUE, y4acTBOBATh B quajiore (MOHMMAaTh TOYKY 3peHHs] cOOeCceIHHKaA,
NpU3HAaBaTh MpaBO Ha MHoe MHeHHe). (Co3laHue MUCbMEHHBIX BBICKA3bIBAHMIA,
aJICKBaTHO TIEPENAIONINX MPOCIYIIAHHYIO U MMPOYNTAHHYIO HHPOPMAIIUIO C 3a1aHHON
CTENEHbIO CBEPHYTOCTH (KpaTKO, BHIOOPOUHO, 0JIHO). CocTaBieHue iiaHa, TE3UCOB,
KoHcrekTa. [lpuBeneHne mnpumMepoB, MOAOOP AapryMeHToB, (OPMYJIHPOBAHUE
BbIBOJIOB. OTpakeHHE B YCTHOM WM TUCBMEHHOW (opMe pe3ylnbTaTOB CBOEH
NEATENbHOCTH.

YMmenune nepedpazupoBaTh MbICTH (OOBSICHATH «MHBIMU Cl0oBamMu»). Beibop u
UCIIOJIb30BAHUE BBIPAZUTENBHBIX CPEICTB SI3bIKa M 3HAKOBBIX CHCTEM (TEKCT,
TabnnIa, cxema, ayIMOBU3YaJIbHBIN P U Ip.) B COOTBETCTBUM C KOMMYHHKATHBHON
3ajaueit, chepoii U cutyanuei ooIeHus.

Hcnonp30oBanne s penieHrs MO3HABATENbHBIX M KOMMYHHUKAaTHBHBIX 33734
pa3IMuYHBIX HMCTOYHMKOB HH(OpMalMM, BKIOYAas OSHUUKIIONEIUH, CJOBApH,
HuTepHer-pecypchl U ipyrue 0a3bl JaHHBIX.

PedaexkcuBHas 1esiTeIbHOCTD

CamocTosiTenbHass opraHu3anus y4eOHOW JesTeNnbHOCTU (ITOCTaHOBKA LIENH,
IUTAHUPOBAHUE, OINpPEAEICHUE ONTUMAJIbHOIO COOTHOUIEHUS LIETW U CPEACTB H Jp.).
BiageHne HaBbIKaMM KOHTPOJs M OLEHKUM CBOEH JEATEIBbHOCTH, YMEHUEM
MPENBUIETh BO3MOXKHBIE IIOCJIEACTBUS CBOMX JeWCTBUU. lloMCk M ycTpaHeHue
IPUYMH BO3HUKIIMX TpyAHOCTeH. OLIEHMBAaHME CBOMX YYEOHBIX JIOCTHXKEHHIA,
MOBEACHUS, 4YepT CBOEH JIMYHOCTH, CBOETO (PU3UYECKOTO U SMOIMOHAIBHOIO
cocrosiHusA. Oco3HaHHOE ompejeneHue cepbl CBOMX MHTEPECOB M BO3MOXKHOCTEH.
CobmroieHe HOpM TOBEJEHUS B OKPY’KaIOIIEH cpefe, MpaBuil 3JI0pOBOro odpasa
KU3HU.

Binanenne  yMEHMSAMH ~ COBMECTHOM  JIEATEIBHOCTH:  COIJIACOBAHUE WU
KOOpJMHAIUSA JACSITEIbHOCTU C APYTHUMH €€ YYaCTHUKaMU; 00bEKTUBHOE OILICHUBAHUE
CBOEr0 BKJaJa B pelleHHe OOMHMX 3a7a4y KOJUIEKTHBA; Yy4Ye€T OCOOEHHOCTEU
Pa3IMYHOro POJIEBOTO NOBEEHUS (JIUAep, MOAUUHEHHBIN U Ap.).
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OIICHI/IBaHI/IC CBOCH ACATCIBbHOCTH C TOYKH 3PCHHA HPABCTBCHHLIX, IMPABOBBIX
HOPM, 3CTCTHUICCKHX HGHHOCTGIZ. HMcnonp3oBaHue CBOUX IIpaB W BBIIIOJHCHHUC CBOHX
00s13aHHOCTEH Kak rpaxxagaHruHa, 4JICHa O6IHGCTBa )41 y‘IC6HOFO KOJIJICKTHBA.

Y4eOHbIe MaTepPHAJIBI:

1. KommocoB JI. I'. IlepBwiii mar B poOoroTexHuky. I[Ipaktukym nns 5-6
kiaccoB\ /. I'. KomocoB. — M.: BUHOM. Jla6opatopus 3nanuii, 2012 — 292
C.

. Habop xonctpykropoB LEGO MINDSTORMS Education EV3

. [Iporpammuoe ob6ecneuenneLEGO

. Matepuansl caitra_http://www.prorobot.ru/lego.php

. CpenctBa peanuzauun UKT MatepuanoB Ha ypoke (KOMIIBIOTEp, IPOEKTOP,
JKpaH)

O wN

CIIMCOK JIMTEPATYPBI
1. Komocos /I. I'. IlepBbrii mar B poboToTexHUKy. [IpakTrkym s 5-6 kinaccos\ /1. I
Komocos. — M.: BUHOM. JlaGopartopus 3Hanuii, 2012 — 292 c.
2. brnor-cooOiecTBo noduTeneit podoTos Jlero ¢ mpumMepaMu nporpamMmm
[DnexTponHbIid pecype] /http://nnxt.blogspot.ru/2010/11/blog-post_21.html

3. JlabGopaTopHble MPAKTUKYMBI 110 TPOrPAMMHUPOBAHUIO [ DJIEKTPOHHBIN pecypc]
http://www.edu.holit.ua/index.php?option=com content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

4. OOpa3oBarenbpHas mporpamma «BBelieHne B KOHCTpYHpPOBaHUE POOOTOB» U

rpaduueckuil 361K MPOrpaMMHUPOBAHUS pOOOTOB [ DNEKTPOHHBIN pecypc] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks

5. IlpuMepsl KOHCTPYKTOPOB U MIPOrpaMM K HUM [ DIEKTPOHHBIN pecypc] / Pexum
nocryma: http://www.nxtprograms.com/index2.html

6. Ilporpammel mist poboTa [DnekTpoHHbIH pecype] / http://service.lego.com/en-
us/helptopics/?questionid=2655

7. Y4eOHUK 10 MPorpaMMHUPOBaHKIO podoToB (Wiki) [DmekTpoHHbIH pecypc] /
8. Marepuanibl calToB
9. 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-

pOOOTOTEXHUKA
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