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IosicHUTEILHAA 3aNMUCKA

LEGO® MINDSTORMS® Education — HoBoe mokoJieHHe 00pa30BaTEeIbHOM
pPOOOTOTEXHUKH, MO3BOJSIONIEH H3y4yaTh €CTECTBEHHblE HAayKH (MH(POPMATHKY,
¢u3MKy, XUMUI0, MATEMATHKY U Jp.) & TAK)KE€ TEXHOJOTUH (HAYYHO — TEXHUUECKUE
JTOCTH)KEHHUS) B TIPOIECCE YBICKATEIbHBIX MPAKTHUECKUX 3aHATUH.

Ucnonwzys ob6pazoBarenbhyo texHonoruro LEGO MINDSTORMS B
couetannu ¢ koHCTpykTopamu LEGO, ydamuecs: pa3padaThiBalOT, KOHCTPYUPYIOT,
IPOTPaAaMMUPYIOT U UCTIBITHIBAIOT pOOOTOB. B COBMECTHOI paboTe JeTH pa3BUBAIOT
CBOM WHAMBHIYaJIbHbIE TBOPYECKHE CTIOCOOHOCTH, KOJJICKTUBHO IPEOO0JIEBAIOT
TBOPYECKUE TPOOIEMBI, MONYyYal0T BaXKHbIC (DyHIaMEHTaNIbHBIE U TEXHUYECKHE
3HaHusA. OHH CTaHOBATCA Oo0Jee KOMMYHHKAOETbHBIMH, DPa3BUBAIOT HABBIKH
OpraHM3allMd W TIPOBEJCHHUS HCCICOBAHHA, YTO OE3YCIOBHO CIIOCOOCTBYET WX
ycrexam B JlaJbHENIIeM IIKOJIBHOM 00pa3oBaHUH, B OyayIiei padore.

OCHOBHBIM COJEpKAHHEM JIAHHOTO Kypca SIBIAIOTCS 3aHATUS 1O
TEXHUYECKOMY MOJISTUPOBaHUI0, COOPKE U MPOrPaMMHUPOBAHUS POOOTOB.

AKTYaJIbHOCTh Kypc€a 3aKJIo4aeTcss B TOM, 4YTO OH HamlpaBlieH Ha
dbopMHUpOBaHUE TBOPYECKOW JIMYHOCTH, JKUBYIIEH B COBPEMEHHOM MHUpE.
Texnomornueckue Habopel LEGO MINDSTORMS NXT 2.0 opueHTHpOBaHBI Ha
U3y4YeHHE OCHOBHBIX (PM3MUECKUX MPUHIUIIOB U 0A30BbIX TEXHUYECKUX PEIICHUH,
JIeKAIIUX B OCHOBE BCEX COBPEMEHHBIX KOHCTPYKIIUN U YCTPOMCTB.

Ha 3aHaTHSAX HCHONB3YIOTCS KOHCTPYKTOphl HabopoB cepun LEGO
MINDSTORMS NXT 2.0 ¢ mporpammubiM obecnieuenueM IlepsoPo6or (CD-R
JUCK C BU3yaJbHOM cpenoii mporpammupoBanus Lab Veiw).

Hcnonb3yst mepcoHaNbHBIM KOMIBIOTEP HIM HOYTOYK C MPOTPAaMMHBIM
oOecrieueHueM, 3JIEMEHThl U3 KOHCTPYKTOpa, YYEHHKH MOTYT KOHCTPYHPOBATH
yIOpaBlIseMble MOJEIH poOOTOB. 3arpyxasi YOPABISIIONIYI0 MPOrpaMMmy B
cnenuanbHbli MUKpokoMiibioTep NXT, u mpucoenuusis ero Kk Mozenu poOoTa,
yydaimyecs M3ydarT W HaOmogaloT (yHKIHOHAIBHBIE BO3MOXKHOCTH Pa3TUYHBIX
moxenelr pobotoB. PoGor NXT pabGoraeT HE3aBUCMMO OT HACTOJBHOTO
KOMITbIOTEpa, Ha KOTOpPOM ObLIa HamucaHa yhpapisomas nporpamma. [lomydas
uH(OpPMAIIO OT pPa3IMYHBIX JaTYUKOB U oOpabateiBas ee, NXT ympaBiset
paboToii MOTOPOB.

Htorn W3ydeHHBIX TEM MOABOMATCS CO3JaHUEM YYCHHKAMHU COOCTBEHHBIX
aBTOMAaTU3WPOBAHHBIX MOJIEJICH, C HAMMCAHUEM MTPOTPAMM, UCTIOIH3YEMBIX B CBOMX
MPOEKTaX, U 3aIUTON ITUX MPOEKTOB.

PaGouas mporpamma paccuntana Ha OJHUH TOJ oOydeHus, 72 4daca. 3aHITHS
MPOBOJIATCS 2 pas3a B HEJIEII0, COTJIACHO YI4EOHOMY PaCIIMCAHUIO.



Hean:

. 3aJI0)KUTh OCHOBBI ~ QJITOPUTMHU3AIMA W  MPOTrPAMMHPOBAHHS  C
ucnoas3oBanueM pobdora LEGO Mindstorms NXT;
. HAY4YUTh MCIIOJIB30BATh CPEACTBA HMH(DOPMAIIMOHHBIX TEXHOJIOTHH,

YTOOBI IMPOBOJUTL HCCICAOBAHHWA MW pClIaTb 3aaadud B MC)I(HPCI[MCTHOP'I
ACATCIIBHOCTH.

3agayu:

o HAy4YUTh KOHCTPYUPOBaTh poOOTOB Ha 0a3e mukpomnporeccopa NXT;

° Hay4uTh paboTaTh B cpeae nporpammupoBanus Mindstorms NXT;

o HAY4YUTh COCTABJISITH MPOTPaMMBbI yripaBiieHus Jlero - poboramu;

o pa3BUBaTh TBOPYECKHUE CIIOCOOHOCTH M JIOTUYECKOE MBIIUICHHUE
y4alnxcs;

o pa3BUBAaTh YMEHHME BBICTpAWBaTh THUIIOTE3y U COINOCTaBISATH C
MOJIYYEHHBIM PE3YJIbTAaTOM;

o pa3BuBaTh OOpa3HOE, TEXHUYECKOE MBIIUIEHUE U YMEHHE BBIPa3UTh
CBOM 3aMBbICEII;

o pa3BuBaTh yMEHHs padOTaTh MO MNPEIJIOKEHHBIM HHCTPYKLUSAM IO
cOOpKe MOJIeIIeH;

o pa3BUBAaTh YMEHUS TBOPYECKHU ITOAXOIUTH K PEIICHUIO 3a/1a4H;

° pa3BUBATh NPUMEHEHNE 3HAHUH U3 PA3IMUHBIX 00JacTel 3HAHUMH;

o pa3BUBAaThb YMEHMsS H3J1ararb MbICIM B YETKOW JIOTHYECKOU

MOCJIEIOBATEIIBHOCTH, OTCTAUBATh CBOIO TOUKY 3PEHHS], aHAIU3UPOBATh CUTYALUIO
U CaMOCTOSITEIbHO HAXOJAWTh OTBEThl HA BONPOCHI MYTEM JIOTMYECKHX
paccyXIcHUH;

o MOJTy4aTh HABBIKK MPOBEACHUS (PU3HUUECKOTO IKCIIEPUMEHTA.

o MOJIYYUTh OTBIT PAOOTHI B TBOPUYECKUX TPYTIIaX.

Konuenuus nporpammsl Kpyxka «Lego poOOTOTEXHMKa» OCHOBaHA Ha
HEOOXOIUMOCTH Pa3pabOTKH y4yeOHO-METOIUYECKOTO KOMIUIEKCA ISl U3YHCHHS
POOOTOTEXHUKH, MAKCUMAIILHO cOBMeCcTUMOTO ¢ 6a30BbIM kKypcoMm KT B ocHOBHOII
mkosie. M3yuenuss poOOTOTEXHUKH MMEET MOJUTEXHUUYECKYIO HAMPaBICHHOCTh —
JE€TH KOHCTPYUPYIOT MEXaHU3MBI, PEIIAIOIME KOHKPETHBIE 3aa4H.

Yyamuecs 00BIYHO U3y4aroT Ha ypOKax MHQOpPMATUKHU
MpOrpaMMHUPOBAHUE, ONUPAsCh HA KOHIENUUIO UcToaHuTeNsl — Yepenaxy, Pobora,
Yeprexunka u T.1. DTH HCTOTHUTENN IMO3BOJSIOT PeOEHKY OCBOUTH JOCTATOYHO
CJIOKHBIE TIOHSITUS — aJITOPUTM, LUK, BETBIEHUE, IepeMeHHas. PoOoT, coOpaHHbIi
W3 KOHCTpyKTOpa Jlero, MOXeT CcTarb OJHUM U3 TaKWX MCIOJHUTEICH.
[IporpammupoBaHue po60Ta HEKOW CTAHAAPTHOM U YHHBEPCATbHON KOHCTPYKIIUH,



OTBEYAIOLIEH BCEM IOCTABJICHHBIM II€pe] yYallUMMCS 3ajadaM, CHHKAET MOPOT
BXOXKJI€HUSI B pOOOTOTEXHUKY, MIO3BOJISASI YUUTENIO JOCTUTATh B paMKax Kypca Tex
KEe  Lened, YTo W HAa  TPAJUMLUMOHHBIX  YpOKax  HH(OPMATHKH.
Ilo cpaBHEHMIO ¢ MPOTPaMMHUPOBAHUEM BUPTYAJIIBHOTO UCTIONHUTENS, Jlero -
poOOT BHOCUT B pEUICHUE 3a/1ay 3JIEMEHThI MCCIEOBAaHUS U HKCIIEPUMEHTA,
MOBBIIIAET MOTUBALMIO YYAIUXCS, YTO OYyAET MOJTOKUTEIBHO OLEHEHO YUUTEIIEM.

MeToabl 00yueHus

o lloznasamenvuolii  (BOCHpUATHE, OCMBICIEHUE U  3allOMHHAHHE
y4YallMMUCS HOBOT'O MaTepHalia ¢ MPUBJICUCHUEM HAOIIOICHHUS] TOTOBBIXIIPUMEPOB,
MOJCIUPOBAHUS, U3YUYEHUS WILITIOCTPAINM, BOCIPUSATHS, aHaIM3a U 000OIIeHUS
JIEMOHCTPUPYEMBIX MAaTEPUAJIOB);

o Memoo npoexmog (Npu YCBOCHUHM U TBOPUYECKOM MPUMEHECHHUU
HABBIKOB M YMEHUH B IpoIiecce pa3padOTKU COOCTBEHHBIX MO/IEIeH )

o Cucmemamuszupyrowuii (becenra mo  Teme, COCTaBJICHUE
CUCTEMATH3UPYIOUTUX TabyuIl, TpauKoB, CXeM U T.1.)

o Koumponvuoiii memoo (npu BBISIBJICHUU KauyecTBa YCBOCHMS 3HAHHM,
HAaBBIKOB U YMEHUM U WX KOPPEKIMS B TPOIECCE BBHITOJHEHUS MPAKTUYCCKUX
3aJaHHM )

o I'pynnosas paboma (MCnionb3yeTcs MPU COBMECTHON COOpKE MOJIEIEH,
a TaKXKe MpHU pa3pabOTKe MPOEKTOB)

TpeGoBaHus K 3HAHUSIM U YMEHHUAM YYALIMXCSH.

B pesynbTaTte 00yueHus yqamuecs JT0JKHbI

3HATHh:

o nmpaBuiia 6e301acHON paboTHI;

° OCHOBHBIE KOMIIOHEHTHI KOHCTpYKTOpOB JIEI'O;

o KOHCTPYKTUBHBIE OCOOCHHOCTH PA3UYHBIX MOJENIECH, COOPYKEHUIN U
MEXaHU3MOB;

o KOMITBIOTEPHYIO CpEy, BKIIOUAOIIYIO B ce0s1 TpapuuecKuid 351K
MIPOrpaMMHUPOBAHUS;

o BUJIbI TIOJIBMKHBIX M HETIOJIBMKHBIX COSIUHEHUN B KOHCTPYKTOPE;
OCHOBHBIE TIPUEMBI KOHCTPYHUPOBAHUSI POOOTOB;

o KOHCTPYKTUBHBIE OCOOCHHOCTH Pa3IMYHBIX POOOTOB;

o KaK IepeaBaTh MporpamMMbI;

o KaK MCTIOJb30BaTh CO3/IaHHBIE TIPOTPAMMBI;

o CaMOCTOATENFHO  pemaTh TEXHWYECKHEe 3aJadyd B Ipolecce

KOHCTpYHUPOBaHHUS  poOOTOB  (INIJAHMPOBAHHWE  MPEJACTOSAIMNX  JACHCTBHIM,
CaMOKOHTPOJIb, IPUMEHATh  IOJYYCHHBIE  3HAHUSA, TPHEMbI M  OIBIT
KOHCTPYHUPOBAaHHUS C MCIOJB30BAHUEM CIICIHAIBHBIX O3JIEMEHTOB, W APYTHUX
00BEKTOB | T.1.);
o CO3/1aBaTh peajbHO ACHCTBYIOIIHME MOJEIN POOOTOB MPH ITOMOIIH
CIIEIIMAJIBHBIX 3JIEMEHTOB 110 pa3pabOTaHHOMW cXeMe, II0 COOCTBEHHOMY 3aMBbICITY;
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L4 CO3aaBaTh IPOrpaMmMbl Ha KOMIIBIOTCPC I Ppa3JIMYHbBIX pO6OTOB;

o KOPPEKTHPOBATH MIPOrPAMMBI TP HEOOXOAUMOCTH;

o JEMOHCTPUPOBATh TEXHUYECKHE BO3MOKHOCTU POOOTOB;

YMETHh:

o paboTaTh ¢ IUTEPATYpoOM, C KypHajJaMu, C KaTaJoraMy, B HHTEpHETE
(u3yuath U 00pabaTHIBATh HHPOPMALIHIO);

. CaMOCTOSITEJIbHO ~ pelllaTh TEXHUYECKHE 3aJaud B  Ipoliecce

KOHCTPpYUpOBaHUSI ~ poOOTOB  (IJIAHUPOBAHHME  MPEIACTOSAIIUX  JCHCTBHIA,
CAMOKOHTPOJIb, ~ NPUMEHATH  IOJYYEHHbIE  3HAHUSA, TMPUEMbI U  OIMBIT
KOHCTPYUPOBAHUS C UCIIOJIb30BAHUEM CIIEIMAIIBHBIX JJIEMEHTOB U T.11.);

o co3JaBaTh JEHCTBYIONIME MOJEIH POOOTOB Ha OCHOBE KOHCTPYKTOpa
JIETO;

o co3/aBaTh MPOrPaMMBI Ha KOMIIBIOTEPE;

o niepeaBath (3arpy’arth) IpOrpaMMBbl;

o KOPPEKTHPOBAThH MTPOrPAMMBI ITPH HEOOXOUMOCTH;

o JEMOHCTPUPOBATH TEXHUYCCKHE BOZMOXKHOCTH POOOTOB.

MexnpeaMeTHbIe CBA3H.

Ne n/m | Ilpenmersi, uzyudaemsble | [Ipumepbl MeXIIpEeIMETHBIX CBSI3EN
JOTIOJIHUTEIIBHO

1 Pacuernl:

JUTUHBI TPACKTOPUH;

qucyia 000pOTOB M yIia 000poTa KoJiec;
MaremaTuka MepeIaTOYHOro Yucia.

H3mepeHus:

paanyca TpaeKTOpHH;

panunyca Kojeca;

JUTUHBI KOHCTPYKITUN 1 OJIOKOB.

2 PacueThl:

CKOPOCTH JIBHIKCHUSI;

CHJIbI TPCHHS;

CUJIBI YIIPYTOCTU KOHCTPYKITUH.
dusuka H3mepenus :

Macchl po0OoTa;

OCBECIIICHHOCTH;

TeMIEepaTyphl;

HaMpsH>KEHHOCTH MAarHUTHOTO TTOJIS.

3 W3roroBiienue:
JTOTIOJTHUTEIBHBIX YCTPOUCTB

M 1p.);

TexHonorus YEPTEKEU U CXEM;
ANIEKTPOHHBIX MMEYATHBIX IIAT.
[oaxiroyeHue:

K MoOMIBLHOMY Tesiedony uepe3 Bluetooth;

u

PUCTIOCOOJICHNH (JTAOUPHUHTBI, TIOJISL,TOPKU
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K PaIHO3JIEKTPOHHBIM YCTPOMCTBAM.

4 3HAKOMCTBO:

poOOTOB;

JIPYTUX CTpaHax.
H3yyeHue:

«@HIpOUA» U JIp.

Ilnanupyembie pe3yibTaThI

KOHL[@HL[I/ISI KypcCa (<O6p2130BaTeJ'IBHa$I pO6OTOT€XHI/IKa» npearoaract
BHCAPCHUC MHHOGCZZ/;MIZ B JOITIOJIHUTCIIBHOC TCXHHYCCKOC O6p2130BaHI/IC yqamuxcs.
HOBTOMy OCHOBHBIMHU INIAHUPYEMBIMH DPE3yJIbTaTaMU KYypCa SBIAIOTCA.

1. Pa3BuTHe UHTEpeca ydamuxcsi K poOOTeXHUKE U HHPOPMATHUKE;

2. Pa3BuTHE HABBIKOB KOHCTPYHPOBaHHUSA pOOOTOB U aBTOMATHU3MPOBAHHBIX
CUCTEM;

3. [lomyyenue omnbITa KOJUIEKTUBHOTO OOIIEHHUS MPU KOHCTPYMPOBAHUU U
COpPEBHOBAHUSIX POOOTOB.

Conep:xxanue
3nakoMcTBO ¢ podorom NXT (12 4.)

[Toxonenust pobotoB. McTopusi pazButus poOOTOTEXHUKH.

[Ipumenenune pob6oroB. PaszButhe oOpa3oBaTeIbHONM POOOTOTEXHUKH B
Aurratickom kpae. Lenn u 3agaun kypca. Koncrpykropsr LEGO Mindstorms NXT
2.0. 8547, 9797, pecypcubiii HaOop. OCHOBHBIE JI€Tadl KOHCTPYKTOpA.
Mukponponeccop NXT. Ceppomotopsl. [laTurku. [loakiatoueHne ceppoMOTOPOB U
natuynkoB. MeHto NXT. IIporpammupoBanue Ha NXT. Boirpyska u 3arpyska.

OcHoBbI MporpaMmMupoBanus (24 4.)

VYcranoBka mnporpammHoro oOecrneueHus. CuctemHbie TpeOOBaHUA.

Hurepdeiic 110 LEGO Mindstorms NXT. Camoyuurtens. Mo# moprad.
[Tanens uacTpymenToB. [lanmutpa komanna. Pabouee mone. OxHO mojacka3ok. OKHO
NXT. Ilanens kondurypamuu. Ilynst ynpaeinenust poootrom. IlepBble mpocTbie
nporpammbl. [lepenaua u 3anmyck nmporpamm. TectupoBaHue poOota. JlBuxkeHue,
MOBOPOTHl W Pa3BOpPOThl. BocmpousBeneHUe 3BYKOB U YIPABICHUE 3BYKOM.
JIBmxeHne poboTa C  yIBTPAa3BYKOBBIM JAaTYUKOM U JIaTYUKOM KacaHWHS.
Oo6nHapyxeHue pod0TOM YepHOU JIMHUU U ABMKCHHE BIOJIb YCPHOU JIMHUM.

TBopueckue npoexTsl (23 4.)

KonctpyupoBanune moneneit po6otos. IIporpammupoBanme. McrnbiTanue
po6oToB. [Ipe3eHTanus mpoekToB poO0oTOB. BhIcTaBKa pOOOTOB.

Uctopus ¢ odrTanamMu (NIOKOJCHUSMH)  Pa3BUTHUS

pazBuTue pobotoTrexHukun B  Poccum,

NEPBOMCTOYHUKOB O  BO3HUKHOBEHUU
TEPMUHOB  «pO0OOT», «POOOTOTEXHUKA,




IMoaroroBka k copeBHoBanusiMm (13 4.)

Pemenne omuMmuamueix 3amad. [loaroToBka, mTpOrpaMMHpOBaHUE U
UCIIBITAHHE DPOOOTOB B COPEBHOBAHUAX. YUYAaCTHE B KpPACBBIX MEPOMPHATHSIX,
OJINMMHUAJAX MO POOOTOTEXHUKE.

TemaTHyeckoe IJIAHUPOBaAHME

Tema KosunyecTBo yacos
3nakoMcTBO ¢ poborom NXT 12
OCHOBBI TPOrpaMMHPOBAHUS 24
TBOpUECKHE TPOEKTHI 23
IToaroroBka K COPEBHOBAHUSAM 13
Hroro: 72

Cnucok qureparypbl

1. «IlepBeIii mar B poOOTOTEXHUKY: MPAKTUKYM 1Jis 5-6 kimaccosy, 1.
Komocos. 2012 r., BUHOM.

2. «IlepBeiii mar B poOOTOTEXHUKY: pabouas TeTpaap iId 5-6
kimaccoBy, JI.I'. Kommocos. 2012 r., BMUHOM.

3. PykoBonctBo «IlepBoPo6or NXT. BBenenne B poOOTOTEXHUKYY.
2006 r. The Lego Group.

4. «Ypoku Jlero — KOHCTpyuMpoOBaHUS B IIKojJe», 3iakazoB A.C.,
IN'opmikos I'.A., 2011 r., BUHOM.

5. «PoboroTexHuka s nereit u poaurteneiy, @umunmos C.A., 2010 r.
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