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[HosicuuTeIbHASA 3aNIMCKA.

[Iporpamma «OOGpa3zoBarenbHas poOOTOTEXHHUKA» pa3paboTaHa ¢ YYETOM
TpeboBanusi dDenepaibHOr0 TOCYAAPCTBEHHOIO0 00pa30BaTENbHOTO CTaHAAapTa
HAYaJIbHOTO OO0IIero oOpa3oBaHMs M IUIAHUPYEMBIX pEe3yJlbTaTOB HAYaJIbHOTO
oOmero oOpa3oBanusa. JlaHHas mporpamma MpeacTaBisieT co0Ol  BapuaHT
pOrpamMMbl OpPraHu3alii BHEYPOUHOU JESATEIBHOCTH OOYYalOIIUXCsl HadallbHON
IIKOJIBI.

Kypc paccuuran Ha 1 rona 3ansaTuii, 00beM 3aHsATHN — ¢ 1 — 4 Kaccel 1o 57
y. [lporpamMmma mpeamonaraer MPOBEACHHE PETYISPHBIX  €KEHEIEIbHBIX
BHEYPOUHBIX 3aHATUN ¢ oOyuarommmucs 1 — 4 kimaccoB (B pacuére 1 4 45 MuH. B
HEJISTIIO).

[IpemycMoTpeHHBIE TPOTPAMMON 3aHATHSI IPOBOIATCS B rpymme 15 yenosek,
COCTOSIIUX U3 YYAIIUXCSI HECKOJIBKUX KJIACCOB OJHOW IMapajuieiu.

AKTYaJIbHOCTH IPOTPaMMBbI:

A HEoOXOIWMOCTh BECTH MPOIEAEBTHYECKYI0 paboTy B MIajIIed IIKOJE B
€CTECTBEHHOHAYYHOM HAIIPaBJICHUU U CO3JaHUsl 0a3bl, MO3BOJISIONICH
COBEPIIUThH IUJIABHBIA MEpPeXo] K AUCIUIUIMHAM CPeIHEro 3BeHa ((u3uke,
OMOJOTHH, TEXHOJIOTUHU, HHOPMATHUKE, TEOMETPHH ),

A BOCTpeOOBAaHHOCTH Pa3BUTHS IIUPOKOTO KPYro3opa MIIAAIIETO MIKOJIbHUKA U
(bopMHpPOBaHUS OCHOB MH)XEHEPHOT'O MBIIILJICHUS;

A oTcyTcTBHE MpeaMeTa B IMIKOJIBHBIX MPOTrPaMMax HAYaIbHOTO 00pa30BaHMS,
oOecrieynBaomiero (GopMHpoBaHWE y OOYyYArOUIMXCS KOHCTPYKTOPCKUX
HABBIKOB M OTBITA POTPAMMHUPOBAHUSI.

[Iporpamma oTBeuaeT TpeOOBAaHUAM HAIPaBJICHUS PETUOHAIBHON MOJUTUKHU
B cdepe 00pa3zoBaHUsI - pPa3BUTHE HAYYHO-TEXHUYECKOTO TBOpUECTBA JeTe
MJIQILIETO KOJIBHOTO BO3pacTa.

O6meobpa3oBarenbHas  poOOTOTEXHUKA — OTO  HMHHOBAIIMOHHO -
o0Opa3oBaTeNbHbIN MPOEKT pa3BUTHs 00pa30BaHMSI, HAIIPABJICHHBIA HA BHEIPEHHE

COBPEMEHHBIX Hay4YHO-TIPAaKTUYECKUX TEXHOJIOTHM B yueOHbIN mporiecc. B ocHoBe



pabOoThI 3aJI05KEH MPUHIUIT «OT UJEU K BOILIOLIECHHUIO»: COBPEMEHHBIE TEXHOJIOTUH,
COCJIMHEHHBIE MPOEKTHOM M NPaKTUKO-OPUEHTHUPOBAHHOM JI€ATEIBHOCTBIO C
HaIlEJICHHOCThIO Ha pe3yJIbTarT.

PoboToTexHuka - 3T0 MpuUKIaAHAs HayKa, 3aHUMAIOIIAsCs pa3pabOTKOW U
AKCIUTyaTallel MHTEUIEKTYalbHbIX aBTOMATU3UPOBAHHBIX TEXHUUYECKUX CUCTEM
JUISL peald3allii UX B Pa3Iu4HbIX cdepax YeTOBEYECKON JesTEIbHOCTH.
CoBpeMeHHbIe pOOOTOTEXHUYECKHE CHUCTEMBI BKJIFOYAIOT B ce0st
MUKPOIPOLIECCOPHBIE CHUCTEMbl YMPABICHUS, CUCTEMbl JBUKEHUS, OCHAIICHBI
Pa3BUTHIM CEHCOPHBIM 00ECTIEUEHUEM U CPEICTBAMU AJaNTAlUN K U3MEHSIOIIUMCS
YCIIOBUSIM BHEWIHEHN cpenbl. [Ipu U3ydyeHnH TakuX CHCTEM LIMPOKO MCHOJIb3YETCs
KOHCTpYKTOphI Kiacca IlepBoPo0OoT, koTopble OOBEAMHEHBI B JBE TBOPUYECKUE
cpeabl — KOHCTpYKTOphl Jlero ¢ mukpokommbiotepamu RCX wim NXT (Lego
WeDo) u kommsrorepabie cpeasl Lego Mindstorms Education NXT 2.0.

Muxkpokomibiotepsl RCX u NXT - mporpammupyemsbie kyOuku Jlero,
MO3BOJISIIOLIME XPAHUTh U BBINOJHATH MPOTPaMMBbI, CO3JaHHbIE Ha KOMIIBIOTEPE C
IOMOUIBIO MPOCTHIX, HO MOIIHBIX TIpa@HUUecKuX Ccpeaax IpOorpaMMHUPOBAHUS.
OObeMHEHHE KOHCTPYMPOBAHUS M IPOrpaMMHUPOBAHUS JAa€T BO3MOXHOCTb
WHTEIPUPOBAHUS MPEIMETHBIX HAYK C pa3BUTUEM MH)KEHEPHOTO MBILUICHHS YEPE3
TEXHMYECKOE  TBOpUeCTBO. MHXeHepHOe TBOpPUECTBO U  J1aOOpaTOpPHBIE
UCCJIEIOBAHNS] — MHOTOKpaTHAasl AeSTENbHOCTh, KOTOPAas TOJKHA CTaTh COCTaBHOM
YacTbI0 TIOBCEJHEBHOM JKM3HM KaXJ0ro peOEHKa, 4YTO SBJIAETCS MOIIHBIM
WHCTPYMEHTOM CHHTE3a 3HAHUMU.

Kommnekr LEGO Mindstorms — KOHCTpykTOp (HaOOp compsiraembIx
JeTaiedl M DJIEKTPOHHBIX OJIOKOB) Ul CO3/JaHUS IPOrpaMMHUpPYyeMOro pooorta.
[Iporpamma npeaycMmaTpuBaeT KCIONIb30BaHUWE 0A30BBIX JATYMKOB U JIBUTaTeNe
komiiekta LEGO Mindstorms, a Takke U3y4eHHE OCHOB aBTOHOMHOTO
IpOrpaMMUPOBaHUS U porpamMmmupoBanus B cpeae NXT-G.

HoBu3zHa mporpammbl 3akiro4aeTcsi B HMH)XEHEPHOM HaNpaBIE€HHOCTH
oOyueHusi, KoTopoe 0azupyercs Ha HOBBIX MH(QOPMAIIMOHHBIX TEXHOJOTHUSX, UTO

CIIOCOOCTBYET Ppa3BUTHIO WH()POPMAIIMOHHOW KYJIBTYPhl M B3aMMOJCHCTBUIO C



MHUPOM Hay4YHO-TEXHHYECKOTO TBOPYECTBAa. ABTOPCKOE BOILUIOIIECHUE 3aMbICia B
aBTOMATHU3UPOBAHHBIE MOJEIN M TPOEKTHI OCOOCHHO BAXKHO JJIs MIIAIIINAX
HIKOJIBHUKOB, Y KOTOPBIX HanboJjee BhIpaXKeHa UCCIIeI0BATEIbCKAsT KOMIICTSHITHS.
Heabp mnporpammbl: (QopMHpOBaHME HHTEpeca K TEXHHUYECKUM BHIAM
TBOPYECTBA, PA3BUTHE KOHCTPYKTUBHOTO MBILIUICHUS CPEICTBAMU POOOTOTEXHHUKH.
[Iporpamma mnpegocTaBisieT IMegaroraM CpeAcTBa Il JIOCTHIXKEHUS I1€JI0T0
KOMILJIEKCa 00pa30BaTe/IbHbIX LeJIeii:
A Pa3BUTH CIIOBapHBI 3amac W HaBBIKK OOIIEHUs peO€HKA MpU OOBSICHCHUU
paboTHI MOJICIIH.
A HayuuTh yCTaHOBIECHUIO TPUUNHHO-CIIEICTBEHHBIX CBA3CH.
A HayunTh aHaJIM3WpPOBATh pE3yIbTaThl W HCKATh HOBBIC ONTHMAJIBHBIC
pEIICHHUS.
A HayunTp KOJIEKTUBHOW BBIpaOOTKE HJEH, YMOPCTBY NpU pealln3aluu
HEKOTOPBIX U3 HUX.
A HayuuTh SKCHEPUMEHTAJHbHOMY WCCIEIOBAHUIO, OlEHKE (M3MEPEHHIO)
BIIMSIHUSL OTZI€TIBHBIX (PAKTOPOB.
A Pa3BUTH JIOTMYECKOE MBIIIIJICHHE.
Hayuuth nucare ¥ BOCIPOU3BOAMUTH CIIEHAPUHU C HCIIOJIB30BAHUEM MOJAEIU
JUTSL HATJISITHOCTH.
A TlokazaTh CHCTEMY MEXIIPEIMETHOTO B3aMMOACUCTBUS W MEXKIPEAMETHBIX
cBsizell MH(OPMATUKH, TEXHOJIOTMH, MaTEMaTHKU.
A BripaboTarh y ydamiuxcsi HaBBIKA CAMOCTOATEIBHOW HMCCIENOBATENBCKON
JeSITEIbHOCTH.
3amaum nporpamMmasl
Ooyuarouue:
A O3HaKoMJIeHHE C KOMIUIEKTaMH KoHCTpykTtopoB Lego WeDo, LEGO
Mindstorms NXT 2.0;
A O3HaKOMJIEHHE C OCHOBAMH aBTOHOMHOTO TIPOTPaMMHUPOBAHUS;
A o3nakomiieHue co cpenoi nmporpammupoBanus LEGO Mindstorms NXT-G;

A IMOJIYUYCHHNC HABBIKOB pa6OTBI C JaTYMKaMHU U IBUT'aTCIISIMU,



A monydeHre HaBBIKOB MPOTPAMMHUPOBAHNS;
A pa3BUTHE HABBIKOB pEIICHUs 0A30BbIX 33/1a4 POOOTOTEXHUKH.
Pa3zBuBaruniue:

A pa3BUTHE KOHCTPYKTOPCKHX HABBIKOB,;

A pasBHTHE JTOTHYECKOTO MBIIIJICHHS;

A pasBuTHE IPOCTPAHCTBEHHOTO BOOOPAKECHUSI.

BocnurarenbHble:

A BocmuTaHue y AeTei HHTEpeca K TEXHHUECKUM BHJIaM TBOPYECTBA;

A pa3BuUTHE KOMMYHUKATUBHOW KOMIICTCHIIMHM: HABBIKOB COTPYIHUYECTBA B
KOJIJIEKTUBE, Majioil rpymnne (B mape), yuactus B 6ecesnie, 00CyKAeHUU;

A pasBuTHE CONMAIHHO-TPYAOBOM KOMIICTCHIIMH: BOCIHUTAHHE TPYHAOTIOOWUS,
CaMOCTOSATEILHOCTH, YMECHHSI IOBOJIUTh HA4aTOE JIEJI0 /IO KOHIIA;

A popmupoBanre u pa3BuTHEC WH(HOPMAIMOHHON KOMIICTCHIIMU: HAaBBIKOB
paboThl  C  pa3NMYHBIMM  HUCTOYHHUKAMHM  HMHPOpMAIMK,  YMEHUS
CaMOCTOATENIbHO HWCKaTh, W3BIEKaTb M OTOMparb HEOOXOOUMYIO IS
penieHus: yueOHbIX 3a/1a4 HH(POPMAITHIO.

B nporuiecce 00ydeHus1 UCTOIB3YIOTCS Pa3HOOOpa3HbIE METOIbl O0YUCHUSI.
TpaauuuoHHsbie:

A 0OBSACHUTEIBHO-WIITFOCTPATUBHBIA METON (JISKIHs, pacckas, pabora ¢
JUTEPATYPOH U T.11.);

A penpomyKTUBHBIN METO/;

A MeTox mpoOIEMHOTO U3JTOKCHHS;

A 9acTUYHO-TIOMCKOBBIN (MU IBPUCTHUCCKUH ) METO;

A mccnenoBaTeTbCKUN METOI.

CoBpemeHHbI€:
A MeTOoH MPOEKTOB:
A meTon 00ydeHUs B COTPYIHUYECTBE;

A meTon B3aMMOOOYUYCHHSI.



CTrpykTypa nporpaMmmsl
VYyammmcss B Bo3pacte oT 7 no 10 ;er mpesaraercs ABYXYpPOBHEBBIM
00pa30BaTENbHBIN KOMILJIEKC C B3aMMOCBA3BIO YU€OHBIX U JOCYTOBBIX 3aHATUN KaK

T'PYIIIOBBIX, TAK U HHANBUAYaJIbHbIX.

YpoBeHb mepBbid «Oa30Bbii» (1 — 4 Kmacchl) — MO3HABATEIBHBINA, KYypC
W3YYCHUS TIPOCTHIX MAIUH, PEAYKTOPOB, OCHOB POOOTOTEXHUKH, IIPOCTOE
pPOrpaMMHUPOBAHKME, KOHCTPYUPOBAHMM M CO3JaHMM pPOOOTOB HA OCHOBE
koHcTpykTopa Lego WeDo.

Yporenb Bropo#i (1 — 4 ximaccel) — ypoBeHb YIITyOJICHHOTO U3yUYCHHSI OCHOB

POOOTOTEXHUKH U OCBOCHUSI POOOTOTEXHUKH, TPUMEHEHHUS! 3aKOHOB MEXaHUKHU U
COCTABJICHHSI TPOrpPaMM IPH KOHCTPYMPOBAHUHU U CO3JaHUU POOOTOB HAa OCHOBE
LEGO Mindstorms NXT 2.0.; ycBoeHue 3HaHUN, YMEHHI, HAaBHIKOB Ha YPOBHE
MPAKTUYECKOTO U TBOPUYECKOTO MPUMEHEHHS.
Conep:xanue nporpaMmsl (pasaeJbl).
IlepBbiil ypOBEHb.
1. Beenenue B Lego WeDo.
[IpaBwia opranuzanuu padodero wMecta. I[IpaBunma Oe3omacHOM paOOTHI.
3nakomctBo ¢ Jlero. Hcropusi nero. Haszpanuwe neraneil KOHCTPYKTOpa,
BAPHUAHTHl COCIMHEHUW neTajnerd napyr ¢ apyrom. lIpakTthueckoe 3agaHue -
coopka wmomenu 10 3ambichny. MccrnemoBaHue u aHANM3  MOJTYYEHHBIX
PE3yIABTATOB.
2. YCTpOMCTBO KOMIBIOTEDPA.
HauvasnbHble cBefeHUs O KOMIIbIOTEPE. BHYTpEHHUME W BHEIIHUE YCTPOMCTBA.
[IpuHuunel  paboThl  KOMIbIOTEpa. McTopus pa3BUTHS — KOMITBIOTEPOB.
CocraBubie yactu [IK. [Ipunuuner padotsl [1K. Beinonnenue npaBun paboThl
MIPU BKJIFOYEHUHU U BBIKIIOUYEHUH KOMIIBIOTEPA, 3aIyCK MPOrpaMMBl.
3. KoHctpyupoBaHue 1 mporpaMMupoOBaHUe.
Ilepeuenp TepMuHOB. 3BykH. OkpaH. Coueranue kiaBuil. I[Iporpammuoe

obecrieuenne LEGO Education WeDo



HccnenoBanue MEXaHU3MOB.

OcHoBHbIE TIpHEMBI COOpPKM W TporpaMMmupoBaHusa. CHpaBOYHBIN MaTepual
npu pabore ¢ Kommuiexktom 3amganuil. OCHOBBI MOCTPOEHUS MEXAHU3MOB U
IPOrPaMMHUPOBAHUS.

Bonme6nsle Mmoaeny.

[IpakTnueckue 3aHATHA. MOJENb MEXaHHYECKOTO YCTPOMCTBA Ui 3aIlycKa
BOJIYKa. Mojienb ABYX MEXaHHYECKHX NTHIl. B MoJenu ucnoip3yercst cuctema
PEMEHHBIX Iepeaay.

IIporpamMmel 11 HCCIIETOBAHUM.

HccnenoBanne Bo3MoxkHOCTH mporpammHoro obecneuenus LEGO Education
WeDo.

3abaBHbIE MEXAHU3MBI.

KoHcTpynpoBanue u mnporpaMMHpoBaHHe pa3auuHbiXx Mojeneil. CosnaHue

ITPOCKTOB. HO,Z[FOTOBKa " ITPOBCACHUC BBICTABKH.

Bropoii ypoBeHb.

1.

Y CTpOUCTBO KOMITBEOTEPA.

BHyTpeHHHME UM BHEHNIHME YCTpOWCTBA. BHYTpEHHSA W BHEWIHSSA NaMATh.
[Mpunmuner  paborst  IIK.  Onepammonnas  cuctema  WINDOWS.
dynkimonanpabie  kiaBuim. [IP: Pabora B cpeme Windows, orpabotka
(yHKIIMOHAIBHBIX KJIaBHII B puiiokeHnn \WordPad.

BBenenue B poOOTOTEXHUKY.

Uctopusi pobororexHuku. IlpuMepsl CKOHCTPYHPOBAaHHBIX pPOOOTOB ISt
BBITIOJTHEHMsI TOCTaBJIEHHBIX 3afad. CopeBHOBaHHS poOoToB B Poccum u 3a
pyoOeKoM.

Pob6oTtorexnnka. OCHOBBI KOHCTPYHPOBAHUA.

OcuoBubie yctpoiictBa LEGO-po6ora. Conmepxumoe KoHCTpykTopa Lego
Mindstorms NXT. OcHoBHoOIi 0JI0K yIpaBIeHHs, CEHCOPBI U TaTYUKH, MOTOPBI.
IIporpammuposanue B cpene NXT.

Pabouas cpema LEGO NXT. Unrepdeiic nporpammbl. OCHOBHBIE KOMAaHJIbI.

CnocoObl  monakIO4eHuss podoTra K mporpamme. bas3oBble  KOMaH/IBI.



[IporpammupoBanre poOOOTOB:  BKIIOUCHUE/BBIKIIOYCHHE M HACTPOWKa
JIBUTATEIICH.
[IpocTbie MO POOOTOB.
Pa3bop pasmuunbix wmoxenedr poOotoB. COopka Mojene Mo dYepTexam.
OTnuuurenbHble 0COOEHHOCTH poO0TOB. Bo3MoxkHOCTH poOOTOB. [locTOMHCTBA
U HEJIOCTATKH Pa3JIMYHBIX MOJeen
PaboThI ¢ ucmob30BaHNEM CEHCOPOB.
Komannper BerBneHusi. CeHcop 1BeTa, YIbTPAa3BYKOBOM CEHCOp, JaT4MK
KacaHus. YTpaBjieHUE POOOTOM B 3aBUCHUMOCTH OT JIAHHBIX, MOJYYEHHBIX U3
BHEIITHETO0 MHpA.
Po6oThI 114 ydacTusi B COPEBHOBAHMUSIX.
KoHcTpympoBaHue u  mporpaMMHpOBaHHE pPOOOTOB Uil  y4acTHUS B
copeBHOBaHMSX «JIBmwkenue mo muHuUM», «Kerenbpunry, «JlabupuHT?.
[ToaroToBka 1 MpoBeIEHUE COPEBHOBAHUM.
Il1anupyemMble TUYHOCTHBIE U MeTaNpPeAMeTHbIE Pe3yJIbTaThI
O0CBOEHHUSI MPOrPaMMbI Kypca
KoMmMmyHHUKaTHBHBIC YHUBEpCATbHBIC YICOHbBIE TCHCTBUS:
A popmupoBaTh yMEHHE CITyIIATh U IOHUMATh JPYTHX;
A popmupoBarh 1 0TpabaThIBaTh YMEHUE COITIACOBAHHO PadOTaTh B rpynmnax u
KOJIJICKTUBE;
A popmupoBaTh yMEHHE CTPOUTH PEUCBOC BBHICKA3BIBAHHUE B COOTBETCTBHH C
MTOCTABJICHHBIMH 3aa4aMHU.
[To3HaBarenbHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUS:
A popmupoBarh yMeHHE U3BIICKaTh HHPOPMAIIHIO U3 TEKCTA U WILTIOCTPAIIHM;
A popmupoBaTh yMEHHUS Ha OCHOBE aHAJIM3a PUCYHKA-CXEMBI JJIaTh BBIBOIBI.
PerynstuBHBIC YHUBEpCATBbHBIE YIEOHBIC EHCTBUS:
A ¢dopMupoBaTh yMEHHE OIICHMBATH Y4Y€OHBIC JCHCTBUS B COOTBETCTBHH C
MMOCTaBJICHHOM 3aJa4ucH;
A ¢dopMupoBaTh yMEHHE COCTABJISATH IUIAH JICUCTBUS HA YPOKE C TOMOIIBIO

YUUTENS;



A ¢QopmupoBarh yMeHHE MOOWIBHO TiepecTpamBarhb CBOIO paboOTy B
COOTBETCTBUH C TIOJTYYCHHBIMU JTaHHBIMHU.
4. JIMYHOCTHBIC YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHS:
A dopMupoBarh y4eOHYI0O MOTHBAIIMIO, OCO3HAHHOCTH YYCHHS W JUIHOU
OTBETCTBEHHOCTH;
A (opMupoBaTh AMOIMOHATIBHOE OTHOIICHHWE K Y4YCOHOW IEATEIBHOCTH U

o0111ee MpeICTaBICHNE O MOPAJIbHBIX HOpMaX MOBEICHUSI.

Cucrema KOHTPOJIA

dopma TeKylnero KOHTpoJst dopma UTOroOBOIO
KOHTPOJISI
OcHOBHBIE U Y CTHBIN ONPOC 10 BHYTPEHHUM
BHYTPEHHHE U Y BHEIIHUM ycTporictBaM [1K,
BHEIIIHUE Ha3HAYECHUIO KJIABHIII B
YCTpOMCTBa KJIaBUATYpE.
KOMITBIOTEPA,
NPUHIUIIBI pa0OTHI
KOMITBIOTEPA.
Knasuarypa.
OnepanmoHnHas YMenue pabotath B
CHUCTEMA WINDOWS -c¢ OKHaMH,
WINDOWS c (aiinamMu M mankaMu
Konctpykrop Y CTHBIN OIPOC HA3HAYCHHE
Lego WeDo OCHOBHBIX JIeTaJICH B
koHcTpykTOope Lego WeDo
Mopenun Yerubiii onpoc 06 ycrporictBe | CamocTosiTenbHas pabota
KOHCTPYKTOpa MoJieJiel, UX BO3MOXKHOCTSIX U
Lego WeDo crioco0ax MmporpaMMUPOBAHUS
poboTOB
YCTporCcTBO [TucbMeHHbIN OMpPOC TaOnuma TaHHbBIX




MCXaHHU3MOB

Mexnpenmernbsie | Tabnumna 3YHos Tabnua 3YHos
CBSI3U

KoHcTpykTop Y CTHBIHN ONPOC Ha3HAYCHHE

LEGO OCHOBHBIX JI€TaJIEN B

Mindstorms NXT

koHcTpykTOope LEGO
Mindstorms NXT

[TpocTeie MoenH
pobora

VY CTHBIN O1poc 00 YCTPOMCTBE
MOJENEN, UX BO3MOXKHOCTSX U
croco0ax mporpaMMHUpPOBAHUS
poOOTOB

CamocrosTenpHas pa60Ta

PoOoThI C
HUCIIOJb30BAHUEM
CEHCOPOB

Y CTHBIN ONIPOC O HA3HAYEHUH
CEHCOPOB, 00 YCTPOUCTBE
Mojiesnel poOOTOB ¢
UCITIOJIb30BAaHUEM CEHCOPOB, UX
BO3MOYKHOCTSIX U CITOCO0ax
IpOrpaMMHUPOBAHUS pOOOTOB

CamocrosTensHas paboTa

PoOoTsI m1st
y4acTHs B
COPEBHOBAHMSX

YcrHbIl pa3zdop Mojeneit u
IIporpamMm

HpOBeIleHI/IC COPCBHOBAHUA
CPpCOr YUalIuXcCs I'PYIIIIbI

OxuaaeMble peAMeTHbIE Pe3yJIbTAThl PeaJIn3alu NPOrpaMMbl

¥ obyuaronuxcs OymyT chOpMUPOBAHBI:

A OCHOBHBIE TIOHATHS POOOTOTEXHUKH;

S T

OCHOBBI JITOPUTMH3ALIVH;
YMEHHSI aBTOHOMHOTO IPOIPaMMHPOBAHUS;
sHanus cpeasl LEGO Mindstorms NXT;

OCHOBBI nporpamMmmupoBanust Ha NXT;

HABBIKUA PabOThI CO CXEMaMHU.

OOyyaroniyiecst moxy4ar BO3MOXHOCTb HayUUThCS:

YMCHHU: ITOAKIKOYATh U 3aH€ﬁCTBOBaTB JaTYUKW 1 IBHUT'aTCIIN,




T

coOuparb 6a30BbIE MOJIENIU POOOTOB;

COCTAaBIISATh AITOPUTMHUECKHE OJIOK-CXEMBI JJIsl pEIICHUS 3a/1a4;
UCTIOJIH30BaTh JATYMKHU U JIBUTATEIU B TIPOCTHIX 3aa4ax;

nporpammupoBath Ha NXT;

UCTIOBh30BaTh  JATYMKH W JBUTATEIM B CIOXKHBIX  3ajadax,
peIyCMaTPUBAIOIINX MHOTOBAPUAHTHOCTH PEIICHHUS;

MPOXOJUTh BCE ATalbl MPOEKTHOW NEATENHHOCTH, CO37aBaTh TBOPUYECKHE
paboTHI.

YcaoBusa pisa peanau3anum nMporpamMmmbl

JUid peann3anuyd MPOrpaMMbl HEOOXOAMMBI CIELYIOIIAE MaTEpPHAIBHO-

TEXHUUYECKHUE PECYPCHI:

A

A

= > > >

>

Habopsl KoHcTpykTopa Lego WeDo, naGoper xkoncTpyktopa LEGO
Mindstorms NXT 2.0.;

nporpamMmmuoe obecneuenne LEGO® Education WeDo; Mindstorms NXT
2.0;

KOMIIBIOTEPHAS U BBIUMCIUTEIbHAS TEXHUKA;

aKKyMYJIATOPBI 1711 MUKPOIIPOLIECCOPHOTO O10Ka poOoTa, THHa AA;

OJIOK TUTaHUS TSI AKKYMYJISITOPOB;

pasHoIBeTHast Oymara, KapToH, (osbra, JIEHTOUYKH, HOKHUIIBL;

KOMIUIEKT H3MEPUTENBHBIX HWHCTPYMEHTOB: JIMHEWKH WU PYJETKH,
CEKYHIOMEpHI, a TaKkke Oymary AJis TaOIuIbl JaHHBIX
CHELMATM3UPOBAHHBIE MO JUII COPEBHOBAHUM, PEKOMEHIOBAHHBIE
mpousBoaAMTENIeM (pa3Mep He MeHee 2M X 2M);

METOIUYECKOe  OOecreueHue: aBTOPCKUE  IPE3eHTAllud, aBTOPCKHE
oOydJaromnie TOocoO0usi MO0 KOHCTPYMPOBAHUIO M IPOrPAMMHUPOBAHMIO,
oOy4aronie BUACOPOJIUKH.

3aHATHUS IPOBOJATCS B IPOCTOPHOM Kitacce (CO CBOOOTHBIM MTPOCTPAHCTBOM

2x3 mMetpa). st KaXXJI0TO ydallerocs Wiv rpymmbl JOKHO ObITh OpraHU30BaHO

pabodee MECTO C KOMIIIOTEPOM W CBOOOAHBIM MECTOM JUIsl COOPKH MOjeseH.

HeoO6xonuMo BBIACIUTH OTACNIBHBIA IKad, OONBIION KOHTEHHEpP WM Jaxe

OTZICJIbHOE MOMEILICHHE JIJIs1 XpaHeHUs HaOopoB. HezaBepiméHHbie MOIEIN MOYXKHO

XPaHUTh B KOHTeﬁHean HJIM Ha OTACIIBHBIX ITOJIKAX, TAKKC MOKHO PaCKIaAbIBATh

MOACIIN 110 OTACIBHBIM HEOOJIBIITAM KOpO60‘-IKaM HJIN JIOTKaM.



Temarnueckuu nmjian

Ne n/n Hanmenosanue tem: Kox-so o e
1acoB TEOpHs MpaKTUKa
1 rox oOyueHus

1 | Bgenenwue B Lego WeDo 3 1
2 | YCTpOiCTBO KOMITBIOTEPA 1 3
3 | KoHcTpyHnpoBaHue U IpOrpaMMHUPOBAHUE 2 2
4  |HccnenoBaHne MEXaHU3MOB 12 5 5
5 |Bonmebnsie Moaenu 4 2 2
6 | YcrpoiicTBO KOMIBIOTEPA 2 1 1
7 | BBenenue B pOOOTOTEXHUKY 3 2 1
8 |Pobororexnuka. OCHOBBI KOHCTPYHPOBAHUS 4 2 2
9 |IIporpammupoBanue B cucreme NXT 2 0 2
10 | IIpocTeie MOmenu POOOTOB 8 4 5
11 |PoGoOTHI ¢ UCITOIB30BAaHUEM CEHCOPOB 10 4 7

HToro yacoB mo nporpamMme 57 26 31




VY4ebHO - TeMaTu4ecKoe IUIaHHPOBaHHE

No narta YV
/1| ran dakt HaumenoBanue tem:
JUYHOCTHBIE KOMMYHUKaTUBHbBIE [103HABATEJIbHbIE peryisTUBHbIE
Brenenue B Lego WeDo (4 gaca)
[IpaBuna opranuzamnuu OTHOIIIEHHUE K LIKOJIE, B3aUMO/ICHCTBUE C COOTHECEHHE CBOUX IIPOCTPAHCTBEHHO-
1. pa6oqero MeEcTa. HpaBI/IHa YUYCHUIO U ITIOBCACHUC B YUYUTEIIEM U ﬂeﬁCTBHﬁ C LEJIBI0 U rpa(bnqec}(oe
Gesonackoii paGoTel npouecce yueoHowH CBEPCTHUKAMU C LETBI0 | 337a4aMu MO/JIETUPOBAHUE
€sATEIbHOCTH. o
9 3HakoMcTBO ¢ Jlero. a oOMeHa MH(pOpMAIUEH U | IeITeTLHOCTH;
: HMCOBaHUE
Hcropust Jlero CIIOoCcO00B perIeHus (p ’
N CpaBHEHUE CBOETO MOJEIIMPOBAHHUE)
HazBanue neTanei MOCTABJICHHBIX 3a/1a4
pe3yabTrara
KOHCTPYKTOpA, BapUaHThI
3. o . JIeATEITLHOCTH C
COCIMHEHUH AeTayei Apyr ¢
pyTOM pe3yJabTaToOM APYTUX
: yqammxcs
IIpakTrueckoe 3agaHue -
4 cOOpKa MOJIENH TIO 3aMBICITY.
' Hccnenosanue u ananus
MOJIYYEHHBIX PE3yIbTaTOB
VYerpoiicTBo kommbioTepa (4 yaca)
HauanbHble cBeeHUs 0 SMOIIMOHAIIBHOE CTPOUTH aHAJIU3UPOBATh MPUHUMATh U
KoMIbloTepe. BHyTpeHHME U | OTHOIIIEHUE K yUeOHOM | MOHOJIOTHYECKUE O0OBEKTHI C BBIICTIEHUEM | COXPAHATh YUeOHYIO
5 BHEILIHUE YCTPOKCTBA. JESITENIbHOCTH M 0011lee | BRICKa3bIBAHUS CYILIECTBEHHBIX U 3a/1a4y;
' BrayTpeHHsis u BHEITHSA MIPE/ICTABIICHUE O HECYIIECTBEHHBIX
namsTh. [[puHIUIBEl paboThl | MOPATBHBIX HOPMAX CIIyIIaTh COOECETHUKA; | IPU3HAKOB pasnuyaTh crocod u
IIK IIOBEJICHUS IIPU HEOOXOTUMOCTH pe3yJIbTaT 1eUCTBUS;
6. OrnepanmonHas cucrema BCTyNaTh C HUM B JIMAJIOT; | LCTIOIb30BAaHUE 3HAKOBO | YMETh a/ICKBATHO




WINDOWS. Bpenenue B
(baiioByI0 cucTemy.
Knasuarypa.
OyYHKIMOHATHHBIC KJIABUIIN

I1P: PaGora B cpene
Windows, orpaboTka

yMeTh (OPMYIHPOBATH
CBOE COOCTBEHHOE
MHEHUE U IMO3HUIHI0

— CUMBOJINYCCKUX
CpEICTB

OLICHUBATh
MMPaBUJIBHOCTb
BBITIOJIHCHUA 3aJaHUs

7.
(YHKIIMOHATBHBIX KJIABHIII B
npuinoxenun WordPad.
I1P: PaGora B cpene
8 Windows, orpaboTka
' (YHKIIMOHAIBHBIX KJIABHII B
npuinoxenun WordPad.
KoHcTpynpoBanue u nmporpaMMupoBanue — 4 gaca.
9 [TepedeHb TepMUHOB HMOIMOHAIBHOE yYMEHUE CIyIIaTh U YMEHUE U3BJICKATh YMEHUE MOOHIBHO
OTHOIIICHUE K YUeOHOW |IIOHUMATh JIPYTHX; WH(OPMAIIHIO U3 TEKCTA | TIEPECTPANBATH CBOIO
10 3ByKH NESITEIIbHOCTH U 00Illee | yMEHHE CTPOUTH PEUYEBOC | M HIUTFOCTPAIINY; paboTy B COOTBETCTBUU
MIPEJICTABIICHUE O BBICKa3bIBaHUE B YMCHHE Ha OCHOBE C TIOJy4YeHHBIMU
11 ®OHBI SKpaHa MOpaJIbHBIX HOPMax COOTBETCTBUH C aHalM3a pUCyHKa- JTAaHHBIMHU.
' MTOBEICHUSI. MTOCTABJICHHBIMH CXEMBI JIeTIaTh BHIBOJIBI.
12 CoueraHne KIIaBUIII 3aJla4amu.
HccnenoBanune MmexaHn3MoB — 12 yacos.
13. Mortop u ochb
14. 3yOuarblie konéca
15 [IpomexyTouHoe 3yOuaroe
' KoJ1eco
[Tonmxaromas 3youarast
16. nepenava. [Topsimaromas

3yOJaras mepesada.




17.

Jlaruuk HakJIOHA.

18. IIIK1BBI U PEMHHU.
19 [TepexpecTHas nepeMeHHas
' nepenava
20 CHuxeHue CKOpoCTH.
' YBenuueHue cKopocTH.
21. JlaTauk paccTosiHus
22. Koponnoe 3y0uaroe koneco
23 UeppsuHas 3y0Ouarast
' nepeaada
24. Kynauok. Peruar
Bonme6nsie mogenu. [Ipaktuueckue 3ansatus — 4 yaca.
25. TaHiyromnye nTuibl
26. Tanyronye nTuibl
217. YMHas BepTyllKa
28. YMHas BepTyIlKa
YeTpoiicTBO KOMIIBIOTEpA — 2 Yaca
JlonomHUTENbHbIE CBEICHUS
0 KoMIbloTepe. BHyTpeHHNE
29 U BHEIIIHHE YCTPOICTBA.
' BHyTpeHHsIsI 1 BHEIITHSS
namsITh. [IpuHImner paboTel
K.
[1P: PabGora B cpene
30. Windows, orpaboTka

(I)YHKI_II/IOHB.JIBHLIX KJIaBHUIII B




npuinoxenun WordPad.

Beenenue B poboToTexHUKY — 3 Yaca.

31.

Hcropust poOOTOTEXHUKH.

32.

IIpumepsr
CKOHCTPYUPOBAaHHBIX
pOOOTOB Jist BHIOJTHEHUS
MOCTABJICHHBIX 3a]1a4.

33.

IIP: ¢ TOTOBBIMU MOAEIIMU
poboToB

Po6ororexnuka. OCHOBBI KOHCTPYHUpPOBaHUA — 4 yaca.

34.

OcHoBHBIE OIIpeIETICHUS.
Knaccudukanus po6oToB 1mo
chepam npuMeHEHHUS.

35.

JleTanu KOHCTPYKTOpa
LEGO.

36.

3rakoMcTBO ¢ OokoM NXT,
CEPBOMOTOPAMH, JATIHKAMH.

37.

3nakoMcTBO ¢ OokoM NXT,
CEPBOMOTOPAMU, JATYHKAMH.

[TporpammupoBanue B cpene NXT — 2 gaca

38.

ITonsTHe cpenbl
nporpammupoBanus. Cpena
nporpammupoBanus NXT,
OCHOBHBIE OCOOEHHOCTH.

HMOIMOHAIILHOE
OTHOIIICHHUE K
yaeOHOM
JEATEILHOCTH U

YMEHHUE CIyIIaTh U
MOHUMATh JIPYTHX;
YMEHHUE CTPOUTH
peueBoe

YMEHUE U3BJICKATh
uH(bOpMAIHIO U3
TEKCTa
WJUTIOCTPAIINH;

yMEHUE
MOOHIIBHO

nepecTpanBaTh
CBOIO paboTy B




39.

Coznanue nporpamm B cpenie
IIPOrPaMMHUPOBAHHUS

NXT.

oO111Ee
IIPEICTaBICHUE O
MOpaJIbHBIX HOPMax
[IOBEIECHUS.

BBbICKA3bIBAHUC B
COOTBCTCTBUHU C
IIO0CTaBJICHHBIMHA
3aJadyaMH.

yYMEHHE Ha OCHOBE
aHaM3a pUCyHKa-
CXEMBI JIeTIaTh
BBIBOJIBI.

COOTBCTCTBHUHU C
IMOJIYYCHHBIMHA
JaHHBIMMU.

[Tpocteie Mogenu poOOTOB — 8 YacoB.

40.

OcHoBHBbIE yCTpOMCTBA
LEGO-po6oTta. Ux
Ha3HAuYEHHE U POJIb B
pa3uyHBIX MOJeNsAX. Busl
JieTaseil v 3JIeMEHTHI
KPETUIEHUH B KOHCTPYKTOPE
LEGO.

IIP: nocTpoenue
MEXaHUYECKOTO
MaHHUITYIISATOPA.

41.

Mopnens pobota
«IIaTuMuHYyTK2».

Y CTpoicTBO M BOBMOKHOCTH
pobora.

ITP: moctpoenue pobora no
cxeMme.

42.

BBenenue B mporpammy




LEGO NXT-G. Unrepdetic
nporpammel. [TogkaroueHne
poborTa.

ITP: mporpammupoBaHue
pobora «[IaTuMHUHYTKa» 110
rOTOBOW MHCTPYKIUU.

43.

Komanga «JIBrkeHHEY.
Hacrpoiika napameTpos.

IIP: camocrosTenbHOE
porpaMMHUpOBaHKe poOoTa
«IIaTUMUHYTKa» 110
YKa3aHHOM TPAaeKTOPUU C
MOMOIIBIO OJI0Ka
«JIBHKEHHE».

44,

IToBTOpEHME KOMaHIbI
«/IBrmxkenue», «IloBopor»,
«Pa3BopoT Ha mecTey.

[IP: mporpammupoBaHue
poboTa JUIst IBUXKEHUS 110
3a/IaHHOW TPAEKTOPHH.

45.

[TousiTne «Yrom».
Hacrpotlika napaMeTpoB s
MOBOPOTA HA TOYHO




3aJlaHHBIN yTOJI.

I1P: nmporpammupoBanue
pobota «TpaxTop» ¢
HCIIOJIb30BaHHEM ITOBOPOTA
Ha TOYHO 3aJaHHbIN yTOJI.

46.

[Iporpamma «3mMelikay.
YcTHBIH pazdoop mporpamMMsl.

[TP: mporpammupoBanue
pobota «TpakTop» BIOIb
TPAEKTOPUH «3MEUKAY.

47.

IloaBeneHue UTOTOR.
CamocrosTenpHas padora:
KOHCTPYUPOBAHUE ITPOCTOIO
pobota «Tenexka» mo
MHCTPYKIUU U
MIpOrpaMMHUPOBAHUE €TO0 TI0
3a/IaHHOW TPACKTOPHH.

PaGoTsI ¢ UCIoab30B

aHueM ceHcopos — 10 yacos.

48.

IToBTOpEHME: BUIBI
CEHCOPOB U UX Ha3HauUEHHUE.
YapTpa3ByKOBOU CEHCOP.
Hacrpolika mapametpos.
Pa36op nporpammsi:
JBUKEHHE BIIEpPEJ, TOKA HET
IPETSITCTBHS.




[TP: JTo6aBnenue
YIBTPa3BYKOBOTO CEHCOPA
poboty «Tenexkay.
[IporpammupoBanue podora
«Tenexkar.

49.

IToBTOpeHue:
YJIBTPa3ByKOBOU CEHCOP.
[IP: mporpammupoBanue
poboTa-uccienoBareb.
JlBurarics Briepen, oka HET
IIPEMSATCTBYS, B IPOTUBHOM
CIIy4ae — IIOBEPHH.

50.

[ToBTOpEHwMeE, 3aKpericHne
Marepuana

ol.

Cencop «IIBer». Hactpoiika
napameTrpos. Paz0oop
nporpammsbl «KpacHbrit
LIBETY.

[1P: no6aBneHune cencopa
«uBeT». [IporpammupoBanue
pobota «KpacHbIil IBET».

52.

Cencop «lIer». Hactpoiika
napametpos. Pa3z6op
nporpammsbl «KpacHbrit
I[BETY.

[TP: noGaBnenue cencopa
«uBet». [IporpammupoBanue
pob6ota «KpacHbIif IBETY.

53.

Paz6op nporpammsl «Yranait
L[BET.
I1P: mporpammupoBanue




poboTa «yramaif BeT».

54,

Pazbop nporpammsl «Yranaii
LBET».

[IP: mporpammupoBanue
poboTa «yrajai uBeT».

55.

[Iporpamma «lIpocras
panyra».

[IP: mporpammupoBanue
pobota «aBuraiics Brepes,
OIIpEAECIIAA LBETA.

56.

[Iporpamma «IIpoctas
panyray.

[TP: mporpamMmmupoBanue
poboTa «IBHUTaiics BOEpe],
onpenenss UBETay.

57.

Ilonsenenne UTOroB.
CamocrosTenbHas padoTa:
KOHCTPYHPOBaHHE TIPOCTOTO
poboTa ¢ TpeMs CeHCcopaMu
10 HHCTPYKIIMH U
MPOrpaMMHUPOBAHUE €T0 C
HCIIOJTb30BaHUEM CEHCOPOB.

Hroro vacos no nporpamme

57
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Knaura gns yuutens no padore ¢ xkoHcTpykTopoMm IlepBopobor LEGO ®
WeDo™ (LEGO Education WeDo)

HNuTepHeT — pecypcebl:

A http://legoengineering.com

A http://robosport.ru/

A www.legoeducation.com

A http://nnxt.blogspot.com

A http://us.mindstorms.lego.com

A http://commons.wikimedia.org/wiki/Category:Lego Mindstorms

A http://mindstorms.lego.com/en-us/Default.aspx
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http://mindstorms.lego.com/en-us/Default.aspx

