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MNOACHUTEJIbHAS 3AIINCKA

C HayalioM HOBOTO ThICAYENETHS B OONBIIMHCTBE CTpPaH POOOTOTEXHHMKA CTajla 3aHMMATh CYIIECTBEHHOE MECTO B CPEIHEM U BBICIIEM
oOpa3oBanuu. PoO6oTOTEXHHMKA MpEeACTaBIseT cOO0N €CTECTBEHHOE JIOTMUECKOE MPOJOJDKEHHEe TEXHHMKH Kak siBieHuda. [lo Bcemy Mupy mpoBoasrcs
KOHKYPCHI, HAyYHO-TEXHUYECKHE (PECTUBAIH U COCTSI3aHH POOOTOB IS yIAITUXCSl Pa3HBIX BO3PACTOB.

Haszpena HeoO0X0IMMOCTh B PACHIMPEHUH KOJIMYECTBA JBMKYIIUX IIEHTPOB POOOTOTEXHUKU B JIOMOJHUTEIHLHOM OOPa30BaHUM, CIIOCOOHBIX
BOBJICYb B IPOIIECC ACTEH U MEAAroroB, IpH MOAIEPIKKE aIMUHUCTPALIMH IIKOJI U PailOHOB.

Jlunupyronue Mo3uiuu B 001acTH poOOTOTEXHUKM Ha CEroAHALIHMN JeHb 3aHMMaeT gupma Lego ¢ oOpazoBaTelbHBIMH KOHCTPYKTOpaMHU
cepun Mindstorms. Ilporpamma aganTupoBaHa juisl 1eTei B cpeae mporpammupoBanus Robolab, u eé rpaduueckoro mnrepdeiica. Paznoobpazue
KOHCTPYKTOPOB JIero MO3BOISIET 3aHUMAThCS C YJAIIMMUCS Pa3HOTO BO3pAacTa M 10 pa3HbIM HAIPABIEHHUAM (KOHCTPYHMpPOBAHHE, IPOTPaMMHUpPOBAHNE,
HCCIIeIOBAaHME, CO3/IaHUE MPOCKTOB M YUaCTUE B PA3JIMUHBIX BHIaX COPEBHOBAHUN M KOHKYpcoB). OOyuasick Mo 3Toi nmporpaMme, 1eTH OyayT CTPOUTH
paboTarolye MOIEIH KUBBIX OPTaHU3MOB U MEXaHUYECKHX YCTPOICTB, MPOrPaMMHUPOBATH MX JIJISl BHIIOJHEHUS OTMPEIEICHHBIX 3aJaHIi U HAXOIUTh
MpPUMEpHl PEAbHO CYIIECTBYIOIIUX M HUCHOJB3YEeMbIX MEXaHH3MOB, pEllaTh HWH)KEHEPHbIC 3a/Jaud, BBINONHATH (U3NYECKUEe M OHOJOrHYecKue
OKCIIEPUMEHTHI, OCBaMBaTh OCHOBHI MH()POPMATHKH M aJITOPUTMHKH, KOMITBIOTOPHOTO VIIPABICHHUS W POOOTOTEXHHKH. 3aHATHS Kypca BHEYPOUHOU
nesTenbHOCTH «POOOTOTEXHUKA) YCIOBHO pa3/iesieHbl Ha TPU YaCTH:

- OCHOBBI KOHCTpYHpOBaHUsl («JIero-KoHCTpyHpoBaHuE»);

- OCHOBBI aBTOMaTU4€CKOT0 YIpaBiIeHUs (IPOrpaMMHUPOBAHHE)

- UCCJIEIOBaHUSI.

B mepBoii yacTu mporpamMmbl, U3ydasi IPOCThIE MEXaHU3MBI, ydaluecs ydarcs paboTaTth pykaMu (pa3BHTHE MEJIKHX W TOYHBIX JIBHKCHHN),
Pa3BUBAIOT JIEMEHTAPHOE KOHCTPYKTOPCKOE MBIIUICHUE, (PaHTa3WI0, U3ydaroT NMPUHLIUIBI PaOd0OThl MHOTUX MEXaHH3MOB. BTopas 4acTh mporpaMMel
IpearoaraeT MCIOJb30BaHUE KOMIIBIOTEPOB M CIHEIMAIbHBIX HHTEPPEHCHBIX OJIOKOB COBMECTHO C KOHCTPYKTOpaMHu. BaXHO OTMETHUTh, 4TO

KOMITIBIOTCP HCIIOJIB3YCTCA, KaK CPECACTBO YIPABJICHUSA MOACIBbIO; €TI0 HUCIIOJIB30BAHUC HAIIPABJIICHO HAa COCTABJICHUC YIIPABIIAIOUIUNX AJITOPUTMOB IJIA



cOOpaHHBIX MOJENed. YUalumecs Moyy4aroT MPeJCTaBIeHHEe 00 OCOOCHHOCTSAX COCTABIICHHUS MPOrpaMM YIPaBICHHs, aBTOMATH3aIllMd MEXaHHU3MOB,
MOJIETUPOBAHUU PabOTHI ccTeM. TpeThsl 4acTh MPOrpaMMBI MIPEATIoNaraeT MPOBEACHNUE UCCIIETOBAHHM, CO3JaHHE TPOEKTOB.

HanpasneHHocTh mporpaMmsl - Hay4HO-TeXHUYecKkas. O0ydyeHue 1mo JaHHOU MporpamMme HampaBieHO Ha MPUOOpETeHHE YUallluMUCS 3HAaHUH U
MIPUBJICYCHUE WX K COBPEMEHHBIM TEXHOJIOTUSIM 4 KOHCTPYUPOBAHUS, TIPOTPAMMHUPOBAHUS U MCIIOIH30BAHUS POOOTH3NPOBAHHBIX YCTPONCTB, a TAKXKe
MIPOBE/ICHNE HCCIIEIOBAHNMN, CO3aHNE B PA0OTy HaJl IPOCKTAMH.

AKTYyaJIbHOCTH

[locnegnue roabl OAHOBPEMEHHO ¢ MHQPOpMATH3AIMel 001IecTBa TaBUHOOOPA3HO paclIupsieTcs MPUMEHEHHEe MUKPOIPOIIECCOPOB B KaUeCTBE
KJIFOUEBBIX KOMIIOHEHTOB aBTOHOMHBIX YCTPOWCTB, B3aMMOJIEHCTBYIOIIUX C OKPYXKAIOIIMM MUPOM 0e3 ydacTus yenoBeka. O0IacTb B3aUMOCBSA3aHHbBIX
POOOTHU3UPOBAHHBIX CUCTEM MIPU3HAHA MPUOPUTETHOM, HECYIIIEH MOTEHIIMA PEBOJIFOIIMOHHOTO TEXHOJIOTUYECKOTO MPOPHIBA, C AKTUBHBIM BHEJIPEHUEM
HOBBIX TEXHOJOrHMi. MHorue oOydJarommecss CTPEMSTCS IOMAacTh Ha CIEIMUAIBHOCTH, CBS3aHHBIE C WH(OPMAIMOHHBIMU TEXHOJOTHSIMHU, HE
mpernosarasi 0 BCEX BO3MOXKHOCTSAX 3TOH obmacTu. Mexy TeM, Urpbl B pOOOTHI, KOHCTPYHPOBAHUE U U300PETATENHCTBO MPUCYIIU MOAABISIONIEMY
OOJIBIIMHCTBY COBPEMEHHBIX JeTeill. TakuM o0pa3oM, MosBUIACh BO3ZMOKHOCTh M Ha3pesia HeoOXOJUMOCTh B HENPEPHIBHOM OOpa3oBaHHH B cdepe
POOOTOTEXHUKH. 3aIOJIHUTh MpoOed MEXIy AETCKUMH YBICYEHMSIMH U CEphe3HOM KBaIU(UIMPOBAHHOW MOATOTOBKOM TMO3BOJSET H3Y4YEHHE
pPOOOTOTEXHUKH B JIOMOJHUTEIHLHOM OOpa30BaHMM, Ha OCHOBE CIICHHAIBHBIX 00pa3oBaTENbHBIX KOHCTPYKTOpOB. Mcmomp3oBanue Jlero -
KOHCTPYKTOPOB B JIOMOJHUTEIILHOM 00pa30BaHHUHU MOBBIIMIAET MOTHBAIMIO YYAIUXCSI K O0Y4EHHIO, T.K. IPU ATOM TPEOYIOTCS 3HAHUS MPAKTUYCCKU U3
BCEX Y4E€OHBIX AUCHUHUIUIMH OT UCKYCCTB M MCTOPUU 0 MAaTEeMAaTUKH U €CTECTBEHHBIX HayK. MexXmnpeaMeTHbIC 3aHATUSI ONUPAIOTCS HAa €CTECTBEHH bIif
MHTEpeC K pa3paboTKe U MOCTPOMKE Pa3IMUHBIX MEXaHU3MOB. J[eTH C yIOBOJBCTBUEM IMOCEIIAIOT 3aHITHUS, YYACTBYIOT M MOOEXKIAIOT B Pa3IMUHbIX
KOHKypcax. JIero - KOHCTpyHUpOBaHHE — 3TO COBPEMEHHOE CpeJICTBO oOyueHus aeTel. [lanpHeliee BHeapeHne pasHooOpa3Hbix Jlero - KOHCTPYKTOpOB
B JIONIOJHUTENIbHOE 00pa30BaHUE ETel Pa3HOrO BO3pacTa MOMOXKET PEIIUTh MpoOIeMy 3aHATOCTH AETEH, a TaKKe CIIOCOOCTBYET MHOTOCTOPOHHEMY
Pa3BUTHIO TUYHOCTH peOEHKA U MOOYKIAET MOTYy4YaTh 3HAHUS JabIIIE.

Ilegarornyeckas uesaecoo0pasHoOCTb



BBeneHue B JOMONHUTENBHOE OOpa3oBaHHME 0Opa3oBaTENBbHON mporpamMmbl «PoOOTOTEXHHKA» C HMCIOIB30BAHHUEM TAKUX METOJIOB, Kak
COBMECTHOE TBOPYECTBO, MOUCK MPOOJIEM U UX MPAKTUYECKOE pelIeHHe, aHaIu3 U 0000IIeHHEe OMbITa, TOATOTOBKA UCCIEA0BATEIBCKUX MMPOESKTOB U UX
3aIlUTa, JJIEMEHTHl COPEBHOBAHUM U T.JI., HEU30€KHO U3MEHUT KAPTUHY BOCIPUATHUS YyUAIIUMUCS TEXHUYECKHUX TUCIUIUIMH, TIEPEBOIS UX U3 paspsaa
YMO3PHUTENBHBIX B Pa3psj NMPUKIATHBIX. [I[puMeHeHHe AEThbMH Ha TMPAKTUKE TCOPETUYECKUX 3HAHUMU, MOJTYYEHHBIX M3 OOJACTH MAaTEMAaTHKH WITU
¢bu3nKy, BeneT K OoJiee riIy0OKOMY MOHUMAHHUIO OCHOB, 3aKpEIUISICT IMOYYCHHBIC HABBIKH, GOpMHUpPYS 00pa3oBaHKWE B €ro HawiaydiieM cMmeicie. U ¢
JIPYTroil CTOPOHBI, UTPHI C CO3AAHHEM MOJIEJeil POOOTOB, B KOTOPBIX 3a0JarOBPEMEHHO Y3HAIOTCS OCHOBHBIC IMPHHIIMIIBI PACYETOB MPOCTEUIITNX
MEXaHHYECKUX CUCTEM M alTOPUTMbI MX aBTOMATHYECKOTO ()YHKIIMOHHPOBAHUS MO YIPABICHHEM MPOTPAMMHPYEMBIX KOHTPOJUIEPOB, MOCITYXKAT
XOpOILIEeH NOYBOM I TOCIEAYIOIIETO OCBOEHUS CII0XKHOIO TEOPETHYECKOro MaTepuajia Ha 3aHATHsAX. [IporpaMMupoBaHne Ha KOMIBIOTEPE
(HampuMep, BHUPTYAIbHBIX HCIOJHUTENCH) TIPH BCEW €ro TMOJE3HOCTH [UIi PAa3BUTHUS YMCTBEHHBIX CIIOCOOHOCTEM BO MHOTOM YCTYIaeT
MPOrPaMMHUPOBAHUIO ABTOHOMHOTO YCTPOMCTBA, ICHCTBYIOIIETO B peallbHON OKpyxkaromei cpene. [1omo0HO TOMy, Kak KOMITBIOTEPHBIE HIPBHI
YCTYMAaIOT B MOJIE3HOCTU UTPaM HACTOSIIIIMM.

B03MOXHOCTh IPUKOCHYTHCS K HEM3BEJAHHOMY MUPY pOOOTOB /JIsi COBPEMEHHOI'O peOeHKa SIBIAETCS OYEHb MOIIHBIM CTUMYJIOM K TIO3HAHHIO
HOBOTO, TIPEOJIOJICHUIO HMHCTUHKTA TIOTPEOUTENS 1 (POPMHUPOBAHUIO CTPEMJICHUS K CAMOCTOSTEIIbHOMY co3uaaHuto. [Ipu BHENTHEH MPUBIEKATEIbHOCTH
MOBEJICHHSI, POOOTHI MOTYT OBITH COJIEPIKATEIHHO HATIOJHEHBI MHTEPECHBIMUA M HETIPOCTHIMH 3aJa49aMU, KOTOPbIe HEM30EKHO BCTAHYT Tepe]] FOHBIMH
uHxeHepamu. Mx perienre cMokeT MPUBECTU K Pa3BUTHIO YBEPEHHOCTH B CBOMX CUJIAX M K PACIIUPEHUIO TOPU3OHTOB IMO3HAHMUSL.

HoBble mpHUHIIKIIBI pElIeHNs aKTyalbHBIX 3a7ad YeJIOBEYeCTBa C MOMOIIbIO pOOOTOB, YCBOGHHBIE B IIKOJIHHOM BO3pacTe (IMyCThb U B UTPOBOI
¢dbopme), KO BpeMEHH OKOHYaHHS By3a M Hayana padoThl MO CIEUHUaIbHOCTH OT30BYTCS B MPUHLMIIKAIBHO HOBOM IOAXO/E K PeajbHBbIM 3aadyaM.
3aHuMasACh C JEThbMHU Ha YpPOKax POOOTOTEXHUKH, MBI MOJTOTOBHM CIIEIIMATMCTOB HOBOTO CKJa/a, CIIOCOOHBIX K COBEPIICHUI0 WHHOBAI[MOHHOTO

IIPOPBIBAa B COBPEMEHHOM HayKe U TEXHUKE.



HEJIN U 3AJJAYU YYEBHOI'O TIPEIMETA
Ieap Kypca BHEYpPOUHOH JEATENBHOCTH: Pa3BUTHE CIIOCOOHOCTEM [eTei, NpOSIBIAIOLIMX HHTEpeC K pOOOTOTEXHMKE, peaju3alus HX

TBOPUYCCKHUX H,I[efl Uepe3 KOHCTPYUPOBAHHEC, HNPOTPAMMUPOBAHUC W HCCICIOBAHUA MoOJIeed C MCIOJb30BaHUEM COBPCMCHHBIX KOMIIBHOTCPHBIX

TEXHOJIOTUH.

3agauu:

Obyuarowue

- O0y4uTh COBpEMEHHBIM Pa3pabOTKaM MO pOOOTOTEXHUKE B 00JacTH 00pa30BaHUS;

- OOyuHTh ydaluxcs KOMIIEKCY 0a30BbIX TEXHOJIOTHHA, IPUMEHAEMbIX MIPH CO3JJaHUH POOOTOB, OCHOBHBIM NPUHIIUIIAM MEXaHUKHU,

- OOy4HnTh OCHOBaM MPOTPAMMHPOBAHUS B KOMIIBIOTEPHOHN Cpelie MOJCIMPOBAaHUS (MCIIOIh30BaTh KOMITBIOTEPHI, KAK CPEICTBA YIPABICHUS
MOJICTIBI0 U CHEIHAIBHBIX HHTEP(EUCHBIX OJIOKOB COBMECTHO C KOHCTPYKTOPAaMH, COCTaBJICHHE YIPABISIIONIMX aJITOPUTMOB JIJIsi COOPAaHHBIX
MOJICIICH);

- Hayuuts pebsaT rpaMOTHO BBIpa)KaTh CBOIO HJICI0, IPOEKTUPOBATH €€ TEXHUUYECKOE U MPOTrPaMMHOE PEIlICHUE, PEaln30BaTh €€ B BUE MO/IEINH,
CHOCOOHOM K ()YHKIIMOHUPOBAHUIO;

- OOy4YUTh yYaIuXcs PEHUICHUIO Psiia KHOSPHETHUECKHUX 33]1a4, Pe3yJIbTaTOM KaXKJI0M U3 KOTOPBIX OyIeT paboTaromii MEXaH|3M WJIH POOOT C
ABTOHOMHBIM YTIPaBIICHUEM;

- 3yunTh npaBuiia COpeBHOBAaHUM MO KOHCTPYHUPOBAHUIO U MPOTPAMMHUPOBAHUIO.

Pazesusarowue

- PasBuBath y peOeHKa HaBBIKM WH)XCHEPHOTO MBINUICHHSA, YMCHHs pPaboTaTh MO TPEUIONKCHHBIM HHCTPYKIUSM, KOHCTPYHWPOBAHUS,
nporpaMMHupoBaHus U () (HEKTUBHOTO UCTIONB30BAHUS KHOCPHETUICCKUX CUCTEM;

- Pa3BuBarts MCJIKYIO MOTOPUKY, BHUMATCIIbHOCTL, AKKYPATHOCTL U H306peTaTeHBHOCTB;



- Pa3BuBaTh KpeaTWBHOE MBILIUIEHUE M IMPOCTPAHCTBEHHOE BOOOpa)KEHME, YMEHHME M3J1araTb MBICIM B UYETKOM JIOrMYECKOU
[IOCJIEIOBATEIIBHOCTH, OTCTAWBATh CBOKO TOYKY 3pPEHUs, AHAJIU3UPOBATH CUTYALUI0 U CAMOCTOSTEJIBHO HAXOIHUTh OTBETHI HAa BOIPOCHI IIyTEM
JIOTUYECKUX PACCYKIACHUM.

Bocnumamenvnvie

- [loBBIIIaTH MOTUBALIMIO YYALIUXCS K U300pETATENbCTBY U CO3JJaHUIO0 COOCTBEHHBIX pOOOTHU3UPOBAHHBIX CUCTEM;

- BociuthbiBaTh y ydamuxcsi CTpEMIICHHE K IIOJIyYEHUIO KAYECTBEHHOIO 3aKOHYEHHOI'0 pe3yibTaTa;

- cDO]Z)MI/IpOBa.TIJ HAaBBIKW NPOCKTHOI'O MBIIJICHU, pa60TBI B KOMaHIC, 3(1)(1)CKTI/IBHO pacnupeaciiaTb 0053aHHOCTH.

CPOK PEAJIM3ALIMU YYEBHOT' O ITPE/IMETA
[Iporpamma paccunrana Ha 1 rog oOydenus. HekoTopbie TeMbl B3aUMOCBSI3aHbI ¢ 00111€00pa30BaTeNIbHBIM KYPCOM M MOTYT C OAHOW CTOPOHBI
CIIY’)KUTb TIPONENEBTUKON, C APYrol CTOPOHBI omuparhcsi Ha Hero. [Ipu peanmuzanmu paboueil MporpaMMbl Kypca BHEYPOUHOM AEsITENIbHOCTH

«PoboToTexHuka» B 7 Ki1acce, IpOIOJKUTENBHOCTD y4eOHBIX 3aHATUH COCTABIISIET — 35 YacoB B TOJI.

OBBbEM YYEBHOI'O BPEMEHU, IIPEJTYCMOTPEHHBII YYEBHBIM IIJIAHOM OBPA30OBATEJBHOM OPTAHU3AIIUUA
HA PEAJIM3ALIUIO YYEBHOTI'O ITIPEJIMETA

OO6mmas TpyaoeMKoCTh yaeOHoTo ipeameTa «PoboToTexHIKa» B 7 KJTacce COCTABISIET 35 4acoB ayTUTOPHBIX 3aHSITHIA.

BHUJIbl 1 ®OPMbI ITIPOBEJIEHUS AYIUTOPHBIX 3AHATHI
Bunbtl u popMbl opraHu3anuy 3aHATHHA:
- Coznianue npo0bIeMHOM cuTyaluu,
- ®opMHpOBaHNE U COBEPIICHCTBOBAHHE YMECHUN M HABBHIKOB (M3y4Y€HHE HOBOTO MarepHaia, Oecena, cOOOIIeHUE-TIPe3eHTaNus, IPAKTHKA). *

OO6o01ieHne U cucteMaTu3alys 3HaHUH (caMocToATeNbHas paboTa, TBOpUeckas paboTa, TUCKyCcCus);



- KonTpouns 1 mpoBepka yMEeHHIA U HABBIKOB (OTPOC, CAMOCTOSTEIbHAs paboTa, COPEBHOBAHUSA);
- KomOuHMpoBaHHbBIE 3aHATHSA;

- Co3gaHue cuTyaluii TBOPUECKOTO MTOUCKA;

- Macrep-kiacchl (mepeaada OrbITa OT CTaPIIUX MIIAIIINM);

- Urpa;

- CtumynupoBaHue (MOOLIpeHKe, BbICTaBlIeHUE 0aioB);

COJAEP KAHUME YYEBHOI'O KYPCA

BBenenue B po00TOTEXHUKY

PoGote1. Buibl po6oToB. 3HaueHne poOOTOB B JKM3HU YenoBeka. OCHOBHbBIC HANpaBICHUS TPUMEHEHH poOOTOB. VICKyCCTBEHHBIN MHTEIIEKT.

[IpaBuna pabotsl ¢ koHcTpykTopoM LEGO. TBopueckast paboTa: HCTOpUs MOSABICHUS POOOTOB

3nakomcTBO ¢ JeTtajasiMu kKoHcTpykTopa LEGO MINDSTORMS EV3 EDU. OcHOBBI KOHCTPYMPOBaHHUS.

Cocra koHcTpyKTOpa LEGO MINDSTORMS EV3. OCHOBHBIE MEXAHMYECKHUE IETAIN KOHCTpYKTOpa. MIX Ha3BaHue u Ha3zHauyeHue. [IpaBuia
TEXHHUKHU 0€3011aCHOCTH IIPU paboTe ¢ KOHCTPYKTOPOM.

Koncrpynposanue. IIpocTbie MeXxaHM3MBI.

HcTopus mosBieHus npocTbix MexaHu3MoB. Onpenenenue. [IpuHuun neicTBus. DKcepuMeHTalbHbIE MpakTUYeckue padoTel. TexHuueckue
KOHCTPYKIIMM Ha OCHOBE MPOCTEHINMX MEXaHU3MOB, 3y0UaTOW, PEMEHHOM, PEeUHOM, KyJauyKOBOM M YepBsIYHOU mepemad. [IpeseHTarus co3maHHBIX
KOHCTpyKuui. [IpoBepounas TBopueckas padbora.

KouncrpyupoBanue. TBopuecknii NnpoexkT

KouncrpyupoBanue. CepsomMoTopbl. ' 0OHOYHBI ABTOMOOWIIb.

CepBomotopsl. KoHCTpyHpoBaHue aBTOMOOUIS HAa OCHOBE MeXaHHW4eckux mepenad. [logkmiodeHre MOTOpa JUisl OCYIIECTBICHUS IABUKCHUS

aBromobmiia. CepBomoTtopbl EV3, cpaBHeHne MOTOPOB. MOITHOCTh U TOYHOCTh MOTOpa. MexaHMKa MEXaHW3MOB M MallluH. Buasl coeauHeHU u



nepenay u ux cporicrsa. CopeBHOBaHUS.

IlepBble miaru B nporpaMMupoBannu. MukpokoHTposuiep — 610k EV3

Monyne EV3. O030p, 5kpaH, KHONKHA YHpPaBICHUS MOMYJIEM, WHIUKATOP COCTOSHHUSA, MOPTHL. YCTaHOBKa OaTapeil, crocoObl 3KOHOMUU
sHeprun. Brmrouenue monyns EV3. Cpena mporpammupoBanust moayis. Co3zmaHue mporpaMMbl. YajneHue OJIOKOB. BEITIONIHEHHE MPOTpaMMEL.
CoxpaHeHHe U OTKPBITHE NIPOTrPaMMBbl. 3aIIUCh IPOrPaMMBbl U 3aITyCK €€ Ha BBIIOJIHEHHUE.

IIporpammuoe odecneuenne LEGO MINDSTORMS EV3 EDU

[IporpaMMHbIe OIOKM M MaTUTpPbl IporpaMMupoBanus. CTpaHUIa amnmapaTHBIX CpelAcTB. Pemaktop koHTeHTa. IHCTpyMeHTHI. YcCTpaHEeHHe
Henosanok. [lepesanyck moayis. biok «/IBuxenue». PyneBoe ynpasienue. HezaBucumoe ynpasienue. Co3ianue nporpaMmMbl, COXpaHEHHUE, 3aMHUCh
Ha MUKpokoHTposuiep. [Iposepka B aeiictBun. OTiagka. Perenue 3aiay Ha JBUKEHHUE.

JABHKEHNE ¢ IOBOPOTAMH

[loBopoT Ha 3amaHHOE uucio rpagycoB. Pacuer yria nosopota. Pemenue 3agad Ha ABM)KEHUE BIOJb JIMHUU. [IporpaMMupoBanue MoxyJien.
C6opka poboroB. COopka Mozenu podoTa Mo UHCTpYKUUU. [IporpammupoBanue IBUKEHHs BIIepe MO MpsMON TpaekTopuu. PacueT yncna 0o60poToB
KoJjieca Ui IPOXOXKIEHUs 3aJJaHHOTO paccTosiHus. Vcnonp30BaHue IMKIIOB MPU pELISHUH 3a]lay Ha JBIKeHue. PemeHue 3a1a4 Ha MpoOX0oXKIEeHHUE IO
noJito u3 kietok. CopeBHOBaHHE POOOTOB Ha TECTOBOM IIOJIE.

JdaTunk kacanus

Hatunku. Jlatunk kacanus. YcrpoiicTBo natumnka. [IpaktukyMm. Pemienne 3a1a4 Ha JBUKEHUE C UCIIOJIB30BAaHUEM JaTUMKA KACAHUS.

JlaTumMk yJabTpa3sByKa

VYnbpTpa3BykoBoil gaTuuk. Pemienue 3a1ay Ha IBU)KEHUE C MCIIOJIB30BAHUEM JaTUMKa paccTosHus. ['upockonnueckuil natuuk. MHppaxkpacHblit
NaTYUK, PEKUM IPUOIMKEHUS, peXuM Masika. [loakioueHne JaTinkoB U MOTOPOB.

JlaTyuk nBera

JlaTuuk 1BeTa, pekuMbl pabOThl AaTyuka. PelieHue 3agau Ha JBIKEHHE C HMCIONb30BaHHEM JaTuvka 1Beta. MHTtepdeiic momyna EV3.

[Tpunosxenus moxyns. [IpeacraBnenue nopra. Ympasienue moropom. Onpenenenue 1BeToB. Pacno3HaBanue 1setoB. Mcnoab3oBaHue KOHCTPYKTOpa



Lego B xadecTBe 1IU(PPOBOI TaOOPATOPUHL.

JdaTtunk nuBera. O0HapykeHHe YePThl U IJIABHOE IBUKEHHE 110 JIUHUU

Hcnonp3oBaHne HUKHETO J1aTYMKa OCBELIEHHOCTU. PerieHue 3amad Ha JBUKEHHE C OCTAHOBKOW Ha 4epHOoil nuHuu. KanmnbpoBka naTdmka
OCBEILIEHHOCTU. J[BI)KEHHE MO 3aMKHYTOM TpaekTopuu. PemieHue 3aqad Ha KpHUBOJIHMHEHHOe aBkeHue. KoHcTpyupoBaHue Mmojesneil poOoToB s
peieHud 3a4a4 ¢ UCII0JIb30BAHUECM HCCKOJIBKHUX PA3HBIX BUAOB JATYHUKOB. Pemenne 3aJa4 Ha BbIXO/J U3 Ha6I/IpI/IHTa. OFpaHquHHOG JABMIKCHUC.

TBop4YecKunil NpoexkT

[IpaBuna copeBHoBanuii. Pabotra Hanm mpoektamu «J[BrkeHue 1Mo 3agaHHOW TpaekTopum». CopeBHOBaHHE POOOTOB HAa TECTOBOM MOJE.
[IporpamMmmupoBanue u ucneiTanue mojenu poOota. IlonBenenue utoroB paborhl yuammxcs. [loaroroBka okiIanoB, Mpe3eHTAlUil, CTEHAOBBIX
MaTEepHUAJIOB JIJIsl UTOIOBOI KOH(epeHIuH.

I'mpockonuyeckuil 1aTYUK

l'upockonuueckuid NaTYMK MpeJAHA3HAueH [UIsl HW3MEpPEHHs yriia BpalleHus podoTa WM CKOPOCTH BpalleHus. lcmonb3oBaHue

THPOCKOIINYECKOI'0 AaTYrKa JJIs1 USMEPCHUSA paCCTOHHI/Ifl, YTJI0B IIOBOPOTA. KypBI/IMeTp. Pemenne 3aJa4 Ha IBUXKCHUC I10 CIIOJKHOH TPACKTOPHUH.

PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOUHOM JEATEJIBHOCTH

VYyamuecss HaydaTcss KOHCTPYHPOBATh, CTPOUTh MEXAHU3MBI C DJIEKTPONPUBOAOM, OyIyT 3HATH OCHOBBI MPOrPAMMHUPOBAHHS KOHTPOJIEPOB
6a3oBoro Habopa EV3.

IMo3HaBaTeIbHAA N€ATEIBLHOCTD

Hcnonp3oBanue /it TO3HAHKS OKPYXKAIOMIETO MUPA PA3IMYHBIX METOAOB (HAOII0OIeHUE, U3MEPEHUE, OTBIT, SKCTICPUMEHT, MOICIIMPOBAHNE U
ap.). OnpeneneHre CTPYKTYPhl OOBEKTa MO3HAHUS, TOUCK U BBIICICHUE 3HAYUMBIX ()YHKIIMOHAIHHBIX CBSA3EH W OTHOIICHUH MEXTY YacTsIMH IEJIOTO.
YMeHue pa3iensTh MPOIECChl Ha STambl, 3BEHbs; BbIICIECHUE XapaKTEPHBIX MPUYHMHHO-CIECTBEHHBIX CBs3eil. OmnpeseneHne aeKBaTHBIX CIOCOOOB
peiieHusi ydeOHOW 3aJaud Ha OCHOBE 3aJaHHBIX alropuTMoB. KOMOWHHpOBaHHWE W3BECTHBIX AalTOPUTMOB JCSTEIBHOCTH B CHUTYaIlUsIX, HE

npeanojararomux CTaHaapTHOC MPUMCHCHHUE OAHOTI'O U3 HUX. CpaBHeHI/Ie, COIIOCTABJICHHUC, Knaccn(bnxaum[, PaHXHUPOBAHUC 00BEKTOB 110 OIHOMY HUJIN



HECKOJIBKUM MPEIOKEHHBIM OCHOBAaHUSAM, KPUTEpUSAM. YMEHHE pazianuaTh (akT, MHEHHE, JOKa3aTelIbCTBO, TMIIOTE3y, akcHoMy. lcciemoBaHue
HECJIOKHBIX TMPAKTUYECKUX CUTYyallMd, BBIABMKCHHE MPEANOIOKCHHM, MOHUMaHUe HEOOXOAMMOCTH HMX MPOBEpPKH Ha mMpakTuke. Mcmonb3oBaHwue
MPAKTUYECKUX U JTaOOpaTOPHBIX pabOT, HECIOXKHBIX SKCIEPUMEHTOB JUJIsl JOKA3aTEeIbCTBA BBIIBUTAEMbIX IPEIINONOKEHUN; OMHUCAaHUE Pe3y/IbTaTOB
THX paboT. TBopueckoe pemieHue Y4eOHBIX U MPAKTUUYECKUX 3a/ad: YMEHHE MOTHBHPOBAHHO OTKa3bIBaThCsl OT 00paslia, UCKAaTh OPUTHMHAJIBHBIC
peIIeHHsI; CAMOCTOSITEIBHOE BBIMIOTHEHUE PA3IMYHBIX TBOPUECKUX paboOT; ydyacTre B MPOCKTHOM e TETbHOCTH.

NudopMainoHHO-KOMMYHHMKATUBHASA AEATEJIbHOCTH

AnlekBaTHOE BOCHIPHUATHE YCTHOW pedM M CIIOCOOHOCTH MEpeAaBaTh COAEp KaHUE MPOCITYIIAHHOIO TEKCTa B CKATOM WJIM Pa3BEPHYTOM BHUJIE B
COOTBETCTBUM C IIeJIbl0 yyeOHoro 3agaHus. Oco3HaHHOE Oerjioe YTeHHE TEKCTOB Pa3JIMYHBbIX CTWIEH M KaHPOB, MpoBeleHHE HH(POPMAILIMOHHO-
CMBICJIOBOTO aHaliu3a TeKcTa. Vcrmonb3oBaHME pa3iIMUYHBIX BHJIOB YTEHHsS (O3HAKOMUTEIBHOE, IMPOCMOTPOBOE, IOWUCKOBOE U Jp.). Bnaaenwue
MOHOJIOTUYECKON U JMATOTMYECKON peublo. YMEHHUE BCTYNaTh B peueBOe OOIIEHUE, y4acTBOBATh B JAuaiore (MOHMMATh TOUKY 3pEHUs] coOeceHuKa,
Mpu3HaBaTh NpaBo Ha WHoe MHeHue). Co3JgaHWe MHUCHMEHHBIX BBICKA3bIBAHUHM, alleKBaTHO MEPEJAOIUX MPOCITYIIAaHHYI0 U TMPOYUTAHHYIO
nH(GOPMaILIMIO C 33JJaHHON CTETEHBI0 CBEPHYTOCTHU (KpaTKO, BBIOOpOUHO, MosiHO). CocTaBieHue IUIaHa, Te3UCOB, KOHcnekTa. [IpuBenenue npumepos,
nmoadop aprymeHToB, (GOpMYIUpPOBaHUE BBHIBOAOB. OTpakeHHE B YCTHOW WJIM THUCBMEHHOW (opMe pe3yiIbTaTOB CBOEH NEATEIbHOCTH. YMEHHE
nepedpasupoBaTh MbICIb (OOBACHATh «MHBIMU CIIOBaMK»). BBHIOOp M MCHOIB30BaHME BBIPA3UTEIBHBIX CPEACTB SI3bIKa W 3HAKOBBIX CHCTEM (TEKCT,
TabnuIa, cxema, ayJMOBU3YaJbHBIN pSAI U Jp.) B COOTBETCTBUHM ¢ KOMMYHHMKATUBHOM 3a1aueid, cdepoit u cutyanueit oomenus. Mcrnonb3oBanue s
pelIeHUs MO3HABATEIbHBIX U KOMMYHHUKATUBHBIX 33/1a4 Pa3IMYHbIX HCTOUHUKOB MH(GOpMaIIUY, BKIIOYas SHIUKIIONEIUH, cioBapu, THTepHeT-pecypchl
U apyrue 0a3bl TaHHBIX.

PeduiekcuBHas 1eITEJIbHOCTH

CamocTodaTenpHas opraHu3anus y4eOHOM NesTeNbHOCTH (IOCTaHOBKA L€, IIJIAHUPOBAHUE, ONPEAEICHUE ONTUMAIBHOTO COOTHOILIEHUS LIENN
U CPeJCTB U Jip.). BnajeHue HaBbIKaMKU KOHTPOJIS M OLIEHKU CBOEH JeSATebHOCTH, YMEHHEM MPEABUIETh BO3MOXKHbIE MTOCIIE/ICTBUS CBOUX JEHCTBUI.
[louck u ycTpaHeHHe TPUYUH BOZHUKIIMX TpyaHocTel. OleHMBaHHME CBOMX Y4YEOHBIX JOCTHIKEHHM, MOBEIEHHUS, YePT CBOEH JMYHOCTHU, CBOETO

(PM3UYIECKOTO U YMOLMOHATIBLHOTO cocTostHMsI. OCO3HAHHOE ompenesieHrne cepbl CBOUX MHTEPECOB U BO3MOKHOCTeH. CoOII0/IeHne HOPM TIOBEACHUS B



OKpYy>Kalollel cpeae, HpaBWJI 370pOBOr0 oOpa3a >KM3HU. BrajeHue yMEHHSMH COBMECTHOHM JESTEIBHOCTH: COTJIACOBAHWE M KOOPAMHAIIHS
JESTENBHOCTH C JPYTMMH €€ y4aCTHHKaMH; OOBEKTUBHOE OIICHMBAHHME CBOETO BKJIAJla B pelleHHe OOLIMX 3ajad KOJUJIEKTHUBA; y4eT OCOOEHHOCTEH
Pa3IUYHOTO POJIEBOTO MOBEACHUSA (JIUACP, MOTYMHEHHBIN U 1p.). OlleHuBaHUE CBOEH NEATENBHOCTH C TOUKH 3PEHHS] HPAaBCTBEHHBIX, MPABOBBIX HOPM,

ACTETUYECKUX IEHHOCTEW. lMcmonp30BaHME CBOMX MPaB W BBIMOJHEHHWE CBOMX OOS3aHHOCTEH Kak TpaKAaHWHA, 4WieHa o0mecTBa W y4eOHOTro

KOJUICKTHBA.
OIMMCAHUE MATEPHAJIbBHO-TEXHUUYECKHNX YCJOBUM PEAJIN3AIIUN YYEBHOI'O ITPEJIMETA
Jnst yganmxes AynnoBu3yanbHbIE TexHuuyeckue
- pa3aTOYHBIA MaTepua, - KapToukH, poTorpaduu, - CpelICTBa KOMITBIOTEPHOTO
MOJATOTOBJICHHBIN yYUTEIIEM TaOJINLBI, oOecreyeHus;
- BUJIO()OHOTPAMMBI - CpelICTBa HHTEPAKTHUBHOTO
(BuzEeoUIBMBI) oOyueHus,
- LEGO Mindstorms EV3
(6a3oBbIit HAOOP; PecypcHbiii
Habop)
COJAEPKAHUE YYEBHOI'O ITPEJIMETA
YUEBHO-TEMATHYECKUMU IIJIAH
7 KJIACC
Ne Tema 3anaTHSA KonuuecTBo OCHOBHOE€ co/lep:KaHHe TeMbl, TEPMUHBI U TOHATHSA DopMBI KOHTPOJIS
n/n 4acoB 110 TeMe
1 | Beenenue B 1 PoGotel. Buapl pobotoB. 3HaueHue poOOTOB B ku3HH | TBopueckas pabora
POOOTOTEXHUKY yesioBeka. OCHOBHbIE HANpPaBJICHUs IPUMEHEHUS POOOTOB.

UckyccrBennsiit  untemiekt. IlpaBuna  pabotel ¢
koHcTpykTopoM LEGO. TBopueckas pabota: wucCTOpHs
NOSIBJIIEHHS pOOOTOB

2-4 | 3HaKOMCTBO c 3 CoctraB koHcTpykTopa LEGO MINDSTORMS EV3. | TBOpuecKuii MpoeKT




JeTaIsIMU
koHCcTpykTopa LEGO
MINDSTORMS EV3

OcHOBHBIE MEXaHWYECKHE JeTalu KOHCTpyKTopa. Hx
Ha3BaHWE W Ha3zHadyeHHe. [IpaBuia TeXHUKH 0€30MaCHOCTH
pu paboTe ¢ KOHCTPYKTOPOM.

EDU. OcHOBBI
KOHCTPYMPOBAHHUSI.
5-12 | KouctpyupoBaHnue. Hcropus mosBiaeHus MpocThIX Mexanu3MoB. Onpenenenue. | [Iposepounas padota
ITpocTeie [IpuHIMN necTBUS. DKCIEPUMEHTAIbHBIE MPAKTHYECKUE
MEXAHHU3MBI. paGotbl.  TexHHUUecKWe  KOHCTPYKIMH HAa  OCHOBE
MIPOCTEHUIIINX MEXaHU3MOB, 3yO4UaTOl, pEMEHHOU, PECUHOM,
KyJIa4KOBOM M  4epBA4HOM mepenad. IIpeseHranus
CO3JaHHBIX KOHCTpykuud. IlpoBepounass TBopueckas
pabora.
13 | KoncrpyupoBanue. TBOpUecKuii MPOEKT
TBOpYECKUH ITPOEKT
14- | KonctpyupoBaHnue. CepBomotopsl. KoHcTpyupoBaHue aBTOMOOUIISI HA OCHOBE
15 | CepBomOTODBL. MexaHudyeckux mnepeaad. lloakmtouenne wMortopa it
['oHOUHBIH OCYILIECTBIICHUS JIBWXKEHUs aBTOMOOMIs. CepBOMOTOPHI
aBTOMOOWIIb EV3, cpaBHeHnE MOTOPOB. MOIIHOCTH U TOYHOCTH MOTOPA.
MexaHnuka MEXaHM3MOB M MalluH. Buael coenvHeHuil u
nepeniad u ux cBoiictBa. COpeBHOBAHUS.
16 | MuxpokoHTpoJLIED. Monyns EV3. 0O0630p, »5kpan, kHonku ympaieHus | [Ipaktuueckas pabota
brox EV3 MOZAYJIEM, HWHAUKATOP COCTOSIHUSA, IIOPTBL. Y CTaHOBKA
OaTtapeil, cmocoObl SKOHOMHM JHEpPruu. BxiroueHue
monynss EV3. Cpema nporpaMMHUpOBaHMsS — MOZYJIS.
Coznanue mporpammsbl. YjaaneHue OlOKOB. BeimonHenue
nporpaMMbl. CoXpaHEHHWE U  OTKPBITUE IPOTrPaMMBI.
3anuchk NpOrpamMMBbl U 3allyCK €€ Ha BBIIIOJHEHUE.
17- | IlporpammHoOe [IporpaMmMHble OJOKM W MamUTpbl MporpammupoBaHus. | [Ipe3eHTarus rpynmnoBeIx paboT
18 | obecrieuenne LEGO Crpanuna anmapaTHeIX cpenctB. Penakrop KOHTEHTA.

MINDSTORMS EV3
EDU. IlepBeie maru
B
IIPOrpaMMHpPOBAHUN

Wuctpymentsl.  YcTpaneHue Henosagok. Ilepesamyck
Mmonyia. binok  «/IBmkenue». PynmeBoe  ympapiieHuHe.
HezaBucumoe  ympaBnenue. Co3gaHue  Iporpammsl,
COXpaHEHHE, 3aluCh Ha MUKpOKOHTposuiep. [IpoBepka B




nericteuu. Otinanka. Penedue 3amay Ha ABMKEHUE.

19-
21

JIBmkeHust pobora c
HIOBOPOTaMH

IToBopoT Ha 3ajmaHHOE YuCIO TIpagycoB. Pacuer yria
noBopora. PenieHue 3agad Ha JBMOKCHHME BJOJb JIMHUU.
[MporpammupoBanue moxyneir. Coopka pob6otoB. COHopka
Mojenu pobota mo MHCTpyKuMH. IlporpammupoBanue
JBUKEHHUs BIIEpe] IO NMpsMOM Tpaekropuu. Pacuer yucna
0o00pOTOB  Kojleca Il MPOXOXKICHHA  3aJaHHOTO
paccTosiHus. Mcrnonp30BaHUE LMKIOB IIPU PELICHUH 3a/1a4
Ha JBIDKEHUE. PelleHne 3a1a4 Ha MPOXOKIEHUE 10 IOJII0
u3 k1eToK. CopeBHOBaHHE POOOTOB HA TECTOBOM IIOJIE.

CopeBHoBaHuUs poOOTOB

23

JlaTuuk KacaHus

Hatunku. JlaTumk KacaHus. YCTPOMCTBO  JIaTUHKA.
[Ipaktukym. PemenHue 3amay Ha  JABHXKEHUE  C
WCIIOJIb30BAHUEM JATUYMKA KACAHUS.

IIpe3enTanus rpynnoBsIix padoT

24-
25

JaTuuk ynpTpa3Byka

VYnpTpa3BykoBoil JaTtuuk. Pelnenue 3agady Ha JIBUKEHUE C
WCIIOJIb30BAaHUEM JAaTYMKa PACCTOSIHUSA. | MPOCKONMYECKHI
natyuk. MHQpakpacHbI JaTYWK, PEXUM MPUOTMHKECHUS,
pexuM Masika. [loakimroueHne JaT4ukoB U MOTOPOB.

[Ipe3enTanus rpynnoBbix padoT

26-
27

JlaTunk BETa

Jatuuk 1Bera, pexxuMbl paboThl 1aTuuka. Pemenue 3agau
Ha JBW)KEHHE C HCIIOJIb30BAHMEM JlaTYMKa I[BETa.
Wurepdeiic  momyns  EV3. IlpunoxkeHuss  MOIydsl.
[IpencraBnenue nopTa. VYnpanenue MOTOPOM.
Onpenenenue I[BETOB. PacnioznaBanue IIBETOB.
Ucnons3oBanue  KoHCTpykTOopa Lego B KayecTBe
1poBOH J1abopaTopuu.

[Ipe3enTanys rpynmnoBsix padboT

29

JlaTuuk BETa.
OOHapyxeHue 4YepThl
U TUTABHOE JIBIDKCHHE
0 JIMHUU

Hcnonp30oBaHWEe  HMKHErO0  JIATYMKA  OCBEIIEHHOCTH.
Pemienne 3amauy Ha ABHKEHME C OCTAHOBKOM HA YEPHOM
nuaun. KanmOpoBka naTdymka OCBEHICHHOCTH. J[BUKEHHE
[0 3aMKHYTOM Tpaekrtopuu. Pemenue 3amady  Ha
KpHUBOJIMHEHHOE JBHXeHUEe. KoHCTpyupoBaHHE Mojaenei
poOOTOB AN pelieHus 3aJad ¢ HUCIHOJIb30BAaHUEM
HECKOJIBKMX Pa3HbIX BUIOB JAaTYMKOB. Pemienue 3amay Ha
BBIXOJ1 U3 nabupuHTa. OrpaHMueHHOE ABM)KEHUE.

[Ipe3enTanus rpynnoBsix padoT

30-

TBOpPUECKUN ITPOEKT:

[lpaBuna copeBHoBaHud. Pabora Haj  mpoeKkTaMu

[TpoBepounas paborta




31 | copeBHOBaHUE «/IBmxeHnue Mo 3agaHHOM Tpaekropum». CopeBHOBaHUE
poboToB 1o poGoToB Ha TecroBoM moje. llporpammupoBanue u
3aJJaHHBIM ITpaBUIIAM UCTbITaHHE Mojenu poboTta. IlonBeneHre UTOroB padoThHI
ygammxcs.  [logroroBka — IOKIamoB, — MPE3EHTALHH,
CTEHJIOBBIX MaTEpPHAJIOB JUIsl HTOIOBOM KOH(EepEeHINH

32- | 'mpockonuueckuit 4 ['mpockonuyecKuii AaT4MK MpenHazHaueH s u3Mepenus | [Ipe3eHTanus rpynmnoBbIX padoT
35 | matuuk. KypBumerp. yrjia BpamieHuss po0oTa WM CKOPOCTH BpaIleHUS.
Nném no tpacce Hcrnonb3oBaHue  THPOCKONHUYECKOTO  JaTdyuka  JJId

U3MEPEHUS] PACCTOSHUM, YIJIoB mnoBopoTa. Kypumerp.
Pemenue 3ana4 Ha ABMIKEHHE IO CIIOKHOM TPACKTOPHUH.

Hroro 35

®OPMbI KOHTPOJISI
B kadyecTBe KOHTPOJISI MPETYCMOTPEHBI:
- TIeJarorMYecKoe HaOJIFOICHUE U YCTHBIC ONPOCHI, MTUCHhMEHHBIC IIPOBEPOYHBIE PAOOTHI;
- pa3JIMYHBIC UTPHI, TECTHI, 000OIIAIOIIIE BOIIPOCHI;

-COpPEBHOBaHUs POOOTOB, MPE3CHTAIINHN, TBOPUECKHE ITPOCKTHI.
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1. Konocos /1. I". Tlepssiii miar B podotorexuuky. [Ipaktukym mus 5-6 kiaaccos\ JI. I'. Konmocos. — M.: BUHOM. Jlabopartopwust 3nanwmii, 2012 —
292 c.
2. Bnor-coobmiectBo soduteneii pod6otoB Jlero ¢ mpumepamu mporpamm [DneKTpoHHBIH pecype] / http://nnxt.blogspot.ru/2010/11/blog-
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