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TlosicHuTEILHASA 3aNIMCKA

Pabouas mporpamma, coctaBiieHa B COOTBETCTBUU ¢ TpeOoBaHusMu degepanbHOro
roCyJIapCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa OCHOBHOTO 061ero oopazoanus (PI'OC 000),
YTBEP)KICHHOTO NMpUKa3oM MuHucTepcTBa oOpa3oBaHuss u Hayku Poccuiickoit ®@enepauuu ot
17.12.2010 Ne 1897;

JlanHas mporpaMma M COCTaBJICHHOE TEMATHYECKOE IJIAHUPOBAHUE PACCUUTAHO HA 2 Toa 00yueHwHs,
140 gacoB u3 pacuéra 2 yaca B Hegento. Hazpanue kypca repBoro roja — «JIero KOHCTpyupoBaHuUeE»,
BTOpOro — «POOOTOTEXHUKAY.

Hacrosimas mporpamma npejiaraeT UCIoIb30BaHHEe 00pa30BaTEIbHBIX KOHCTPYKTOpoB Lego NXT
2.0 KaK UHCTpYMEHTa JJi1 00y4YeHHUs IeTell KOHCTPYUPOBAHUIO U MOJAEIUPOBAHUIO, A TAKXKE
YIPaBICHUIO POOOTOM Ha 3aHATUSIX 10 POOOTOTEXHUKE.

ey 1 3a7aun Kypca
Heab: 0OydeHHe OCHOBaM KOHCTPYHPOBAHUS U IIPOTPAMMHUPOBAHUSI.
3apaum:
1. CTumynupoBaTh MOTHBALIMIO yYAIIUXCS K MOTYYCHUIO 3HAHUI, TOMOTaTh (JOPMHUPOBATH
TBOPUYECKYIO JIMYHOCTH PeOCHKA.
2. CriocoOCTBOBAThH PAa3BUTHIO HHTEPECA K TEXHUKE, KOHCTPYHPOBAHUIO, IIPOTPAMMHUPOBAHHUIO,
BBICOKMM TE€XHOJIOTHSIM.
3. CHOCO6CTBOBaTB PA3BUTHUIO KOHCTPYKTOPCKUX, NMHXCHCPHBIX U BBIYUCIIUTCIIbHBIX HABBIKOB.
4. Pa3BuBaTh MENKYIO MOTOPHUKY, JIOTHYECKOe, abCTpakTHOE U 00pa3HOE MBIILICHHUE.
5. CriocoOcTBOBATH (POPMUPOBAHUIO YMEHHUS IOCTATOUYHO CAMOCTOSATEIFHO PEIIaTh TEXHUIECKUE
3a/1a4 B MPOILECCE KOHCTPYUPOBAHUS MOJEIIEH.
6. ®opMupoBaTh TBOPUYECKHIA TOXO/ K PEIICHUIO TIOCTABICHHOH 33/1a4H, a TAK)KE TPE/ICTABICHUE O
TOM, YTO OOJIBIIMHCTBO 33/1a4 UMEIOT HECKOIBKO PEIICHUII;
7. Pa3BUBaTh PEryJIATUBHYIO CTPYKTYPY AEATEIbHOCTH, BKIIFOYAIOIIYIO: LIEJIENoIaraHue,
TUTaHUpOBaHKe (YMEHUE COCTABIIATh IUIaH ACUCTBUN U MPUMEHSTH €r0 7Sl PEeIIeHHs MPAKTUYECKUX
3a/1a4), IPOrHO3UpOBaHKe (IIPEIBOCXUIIEHHE OyIyIIEro pe3yabTaTa MpH pa3IundyHbIX YCIOBUIX
BBITIOJTHEHUS! IEHCTBUS ), KOHTPOJIb, KOPPEKIIHIO U OIIEHKY;
8. Pa3BuBaTh Hay4YHO-TEXHUYECKUI U TBOPUYECKUH MOTEHIUAN JMYHOCTH peOeHKa MyTeM OpraHu3aluu
€ro JesTEeIbHOCTH B IMPOLECCE UHTErPALIMKM HAYaJIbHOTO HHKEHEPHO-TEXHUYECKOTO KOHCTPYUPOBAHUS
¥ OCHOB POOOTOTEXHHKHU.

AKTYyaJIbHOCTh
PoboToTexHuka - 00;1acTh HAyKH U TEXHUKH, OPUEHTHPOBAHHAS HA CO3JIaHHE POOOTOB U
pOOOTOTEXHUUECKUX CHCTEM, IIOCTPOEHHBIX Ha 0a3e MEXaTPOHHBIX MoyJel (MHPOPMAIIOHHO-
CEHCOPHBIX, UCIIOJIHUTENBHBIX U YIIPABIISIFOIINX ).
AKTYaJlbHOCTb M MpaKTUYecKasi 3HaUMMOCTh JJAHHOHN MporpamMMbl 00yCIIOBJIEHA TEM, UTO MOJIyUYEHHBIE
Ha 3aHATUSAX 3HAHUS CTAHOBATCS JJIsl peOAT HEOOXOIMMOM TEOPETHUECKON U MPAKTHUECKOW OCHOBOU
UX JAIbHEWIIEro y4acTus B TEXHUUECKOM TBOpUECTBE, BbIOOpe Oyayieit npodeccuu, B ONpeaesIeHun
YKU3HEHHOT0 myTH. OBIazeB k€ HaBbIKaMHU TBOPYECTBA CETOAHS, OHH, B TAIbHEUILIEM, CYMEIOT
NPUMEHUTH UX C HY>KHBIM 3()()eKTOM B CBOMX TPYAOBBIX Jenax. JlaHHas mporpaMma momMoraet
PACKpBITh TBOPUECKUH MOTEHLIMAN 00yYarOIIEerocsi, ONpeeInTh €ro pe3epBHbIE BO3MOKHOCTH,
0CO3HaTh CBOIO JIMYHOCTb B OKPYXKAIOILEM MHpPE, CIOCOOCTBYET (POPMHUPOBAHUIO CTPEMIICHUS CTaTh
MacTepOM, UCCIIEI0BATENIEM, HOBATOPOM.
CopnepxaHue AaHHOW MPOrpaMMbl IMOCTPOEHO TaKUM OOpa3oM, 4YTO OOydarouiuecs Hoj
PYKOBOJICTBOM TI€/Iarora CMOT'yT He TOJIBKO C03/1aBaTh poOOTOB MOCPEACTBOM KOHCTpyKTOpa Lego
NXT 2.0, cnenys npeyraraeéMbIM TOIIArOBBIM HHCTPYKIIHSIM, HO U, TTPOBO/ISI SKCIIEPUMEHTHI,
y3HaBaTh HOBOE 00 OKpykaroieMm ux Mupe. IloiaydenHoe 3HaHUE CIYKUT TIPU 3TOM U
JI0Ka3aTeIbCTBOM UCTUHHOCTH (MJIH JIOXKHOCTH) BBIIBUHYTBIX FOHBIMH SKCIIEPUMEHTATOPAMHU TEX WU
MHBIX TEOPETUUECKUX MPEATIOIOKEHHH, TOCKOJIBKY MMEHHO B XOJI€ TBOPUECTBA OHU MOATBEPKIAIOTCS
WJIN OIIPOBEPraroTCsl MPaKTUKOM.



HanpasJienusi 00y4yeHusl.
[Iporpamma «JIEI'O xoHCTpyHpOBaHUEe M pOOOTOTEXHHUKA» pacCuuTaHa sl o0yJaromuxcs 5-6
KJIACCOB U UMEET MHKEHEPHO-TEXHUYECKOE HAIIPABIICHUE, IPYU KOTOPOM IIPOUCXOIUT CO3JaHHUE
poOOTOB, POOOTOTEXHUYECKUX CUCTEM UIS PA3BUTHSA N300pETATENLCKUX U PAIIIOHAIN3aTOPCKUX
CHOCOOHOCTEH Yepe3 NPOEKTHYIO U yueOHO-HCCIIEeI0BATENbCKYIO AE€ATEIbHOCTb.
Heunsmennas o0s3arenbHast 4acTh MPOrpaMMbl (MHBapUAHTHAS YacTh) COACPIKUT 6 OCHOBHBIX
Moayien: «O0mmue npeacTaBiIeHus 0 poO0TOTeXHUKe», «OCHOBBI KOHCTPYHPOBAHUS MAlllUH U
MeXaHU3MOBY, «CucTeMa nepeaBmkeHust poootony», «Konrpomiep. CEeHCOpHbIE CUCTEMBDY,
«MaHUIyJIALUOHHBIE CUCTEMBD», «Pa3paboTka mpoekTay.
JlononHuTenbHAas 4aCTh MPOrPaMMBbI IIPELYCMOTPEHA ISl UHIMBUYaIbHBIX U MIOATPYIIIOBBIX
3aHATUI B KauecTBE NOJArOTOBKH 00YUaIOIIMUXCS K €KEer0JHbIM COPEBHOBAHMSIM, KOHKYpCaM
Pa3JIMYHBIX YPOBHEW: MIKOJIBHBIX, TOPOACKUX, OKPYKHBIX, BCEPOCCHMCKON U MEKIyHAPOIHOU
onummuazae podotos (nasee WRO) ocHOBHOI KaTeropuu.

OTtian4uTebHbIE 0COOCHHOCTH.
OTIU4UTENBHON 0COOCHHOCTHIO JaHHOW MPOTPAMMBI SIBJISIETCS TO, YTO OHA HOCMPOEHA HA 00YUeHUlU 6
npoyecce npadkmuku.
HpOCTOTa B IIOCTPOCHHUU MOACIIN B COUYCTAHUU C OOJIBIINMU KOHCTPYKTUBHBIMH BO3MOKHOCTSAMU
KOHCTPYKTOpA MO3BOJISAIOT AETAM B KOHLIE 3aHATHUS YBUJETh CACIaHHYI CBOUMHU pyKaMU MO/IEIb,
KOTOPAsk BHITTOJIHSET MIOCTABJICHHYIO HMH K€ 33/1a4y.
V:ke Ha Ha4aJIbHOMU CTaJMM MPUOOIIEHUS K IPOIIECCY TBOPUECTBA, TP PENIPOYKTUBHOM
KOHCTPYMPOBAHUH (110 TOTOBBIM MHCTPYKIMSM U cXeMaM) U cOopke poboTa 1o o6pa3y u noo0uto
CYIIECTBYIOIUX, 00yUaroImuecs: NpuoOpeTaroT i ce0si HEeMaIo HOBBIX HAYYHbBIX U TEXHUYECKHX
3HAHUM.
B noucke pemieHns TeXHUUECKUX 3a]a4 IPETBOPSIOTCS B )KU3Hb OCHOBHBIE CTYIIEHH TBOPYECKOTO
MBIIIIEHUS. DTO IpEeKAC BCCrO0 KOHUCHTpAIsA UMCIOUXCA 3HAaHUN " OIIbITAQ, 0T60p 1 a”HaJIn3
(akTOB, UX comocTaBieHue U 0000IIeHNE, MBICIEHHOE ITOCTPOEHHE HOBBIX 00Pa30B, YCTAHOBJIEHUE
HX CXOACTBA U pa3jinius ¢ CyICCTBYIOIIMMHU pCaIbHBIMU 00BEKTAMHU.

Metoabl 00y4eHusl.

O¢pdexkTuBHOCTE 00yUeHUS OCHOBaM POOOTOTEXHUKH 3aBUCUT OT OpraHu3alllyd 3aHATHI

POBOAMMBIX C TPUMEHEHUEM CIIETYIOIIUX METOOB:

e OOBSICHUTENBHO - WJUIIOCTPATUBHBIA - TMpEIbiBICHHE HH(POPMALUU pa3IMYHBIMU CIIOCOOAMHU
(oObsicHeHMe, paccka3, Oecema, HMHCTPYKTaX, JEMOHCTpalnus, padoTra ¢ TEXHOJIOTHYECKUMHU
KapTamu U 1p.);

e DBPUCTUYECKUH - METOJ TBOPUECKOH JIeATENbHOCTH (CO3/1aHNE TBOPUYECKUX MOJENEH U T.11.)

e [Ipo6yieMHBIN — mOCTaHOBKA MPOOJIEMBI K CAMOCTOSITENIbHBIN MOUCK €€ perieHns 00yJarouMHKCS;

e [IporpamMmmupoBaHHbIi - HabOp onepanuii, KOTOpble HEOOXOIUMO BBIMOJIHUTH B XOJ1€ BBINOJIHEHUS
MPAKTUYECKUX paboT (hopMa: KOMIBIOTEPHBIN MPAKTUKYM, IPOEKTHAS AESITEIbHOCTD);

e PenpoayKTHUBHBIN - BOCHPOM3BOJCTBO 3HAHUM M CIIOCOOOB nesTenbHOCTH (popma: coOupanue
MoJieNielt 1 KOHCTPYKIMHI 0 00pasiy, 6ecesa, yrnpakHEHHs 110 aHaJIOTy),

e YacTu4HO - HOUCKOBBIH - pelIeHrne NPoOIEMHBIX 3a/1a4 ¢ TIOMOILIbIO I1€Jarora;

e [loncKOBBIN — CAMOCTOSATEILHOE PEIICHUE TPobIIeM;

e Meron mnpoOIEMHOr0 M3J0XKEHUsS - MMOCTAHOBKA MpPOOJEMBbl IejaroraM, peLIEHHE €€ CaMHUM
[Ie/1aroroM, COy4acTue 00y4arouIuxcs pu peIieHu .

e MeToa MPOEKTOB.

[IpoeKTHO-OpUEHTUPOBAHHOE 00yUEHHE — 3TO CUCTEMATHYECKUIA YICOHBIN METO/1, BOBJICKAIOIINN

y4aluxcs B Mporecc npruoOpeTeHus 3HaHUK 1 YMEHUH C MMOMOIIBIO ITMPOKOM MCCIe0BATEIbCKON



NEeSTeNIbHOCTH, 0a3upyIolIeiicss Ha KOMIIJIEKCHBIX, pEeaIbHBIX BOIIPOCAX U TIIATEIHHO MPOpPabOTaHHBIX
3a/laHuUsX.

IIporuo3upyemsle pe3y/bTaThl.

JInYHOCTHLIE Pe3VJIbTAThLI 00YVUCHU .

q)OpMI/IpOBaHI/Ie IMMO3HAaBAaTCJIbHBIX HHTCPECOB, NMHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I>'I
00yJarouxcs;

dbopMupOBaHUE LEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU U TEXHOJIOTHIA;

CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHHUH U MPAKTHUECKUX YMEHUH;

TOTOBHOCTH K BI)I60py JKU3HCHHOI'O ITYTU B COOTBETCTBUH C CO6CTBGHHI)IMI/I HHTCPpECaMu U
BO3MOKHOCTSIMU;

MPOSIBIICHUE TEXHUKO-TEXHOJIOTUYECKOTO MBIIIJICHHSI IPU OPTaHU3alUN CBOCH IS TEIbHOCTH;
MOTHBAIMs 00pa30BaTEIbHON ACSITEIFHOCTU MIKOJFHUKOB HA OCHOBE IMYHOCTHO
OPUEHTHPOBAHHOTO MOAXO0/A;

dbopMUpOBaHUE IEHHOCTHBIX OTHOIICHUN APYT K APYTY, YUUTEIIO, aBTOPaM OTKPBITUN U
n300peTeHuil, pe3ynpraTaM 00y4ueHUS;

dbopMHupOBaHNE KOMMYHUKATHUBHONW KOMIIETEHTHOCTH B TIPOIIECCE MPOEKTHOM, Y4eOHO-
HCCIIEI0OBATEIILCKOM, UTPOBOM AEATEIbHOCTH.

MeTanpeaMeTHble Pe3YJbTaThl:

OBJI4/ICHUE COCTABIISIOIIMMU HCCIIeI0BATENbCKON M MPOEKTHON AEATENbHOCTU: YMEHHS BUJIETh
npo0ieMy, CTaBUTh BOIPOCHI, BBIIBUTATh TUITOTE3bI, JaBaTh ONPEIEIEeHUS TTOHATHSIM,
KJIaccu(UIMpPOBaTh, HAOIIOIATh, TPOBOIUTH SKCIIEPUMEHTEI, JINIaTh BHIBOJIBI U 3aKITFOUCHHUS,
CTPYKTYPUPOBATh MaTepuai, O0ObsICHATh, 10Ka3bIBaTh, 3allIUIIATh CBOU HJIEH;

YMEHHE CaMOCTOSATENIFHO ONPEAEIIATH eI CBOET0 00ydeHNs], CTABUTh U (OPMYITHPOBATH IS CeOsI
HOBBIE 33/1a4¥ B y4€0e U MO3HABATEIBHOH IEATETFHOCTH, Pa3BUBAaTh MOTHUBBI M HHTEPECHI CBOCH
MO3HABATENbHOM JIESTETbHOCTH;

OBJIa/ICHUE OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, IPHHATHUS PEIICHUI U OCYIIECTBICHHS
OCO3HAHHOTO BbIOOpa B yueOHOMN U MO3HABATEIbHON JESATENIbHOCTH;

yYMEHHUE cOo3/1aBaTh, IPUMEHSTh U MPEOOPa30BBIBATH 3HAKU M CUMBOJIbI, MOJEIH, CXEMBbI JUIs
peleHns yueOHbIX U M03HaBaTEIbHBIX 33a4;

pa3BUTHE MOHOJIOTUYECKOH 1 JUATOTHYECKON pedr, yMEHHSI BRIPaKaTh CBOU MBICIIH, CIIOCOOHOCTH
BBICTYIIMBATh COOECEHNKA, TOHUMATh €r0 TOUKY 3pEHUs, IPU3HABATh MIPABO JIPYTOTo YEIOBEKa
Ha NHOE MHEHHE;

dopmupoBaHUE YMEHHI pabOTaTh B IPYIINE C BHIIOJHEHUEM PA3IMUHBIX COLIMATIBHBIX POJIEH,
NPEJCTaBIATh U OTCTAUBATh CBOM B3IVISIBI M YOCXKIEHHS, BECTH JUCKYCCHIO;

KOMOWHUPOBaHHUE U3BECTHBIX ITOPUTMOB TEXHUYECKOTO M TEXHOJIOTHIECKOTO TBOPUYECTBA B
CUTYAIHsX, HE TIPEAIOJIATalONINX CTAHJAPTHOTO IPUMEHEHHS OJTHOTO U3 HUX;

MOUCK HOBBIX PELICHUH BO3ZHUKINEH TEXHUYECKON MM OpraHU3allMOHHOM MPOOIeMbl;
CaMOCTOsITeNIbHAs OPraHU3alMs U BHIIIOJHEHNUE PA3IMUHBIX TBOPYECKHUX paboT M0 CO3AaHUI0
TEXHUYECKUX U3JIEITHH;

BUPTYAJIIHOE M HATYPHOE MOJICIIUPOBAHNE TEXHUUECKUX OOBEKTOB M TEXHOJIOTHUECKHIX
IPOLIECCOB;

NPOSIBJIIEHNE MHHOBALIMOHHOTO MOIX0/a K PEIICHUIO YUeOHbBIX U MPAKTHUECKUX 3ajlay B IMPOLIECCe
MOJETHPOBAHUS U3AEIHS MM TEXHOIOTHIECKOTO TPOIECCa;

BBIIBJICHHE TOTPEOHOCTEH, MPOSKTUPOBAHKE U CO31aHNE OOBEKTOB, UMEIOIINX MTOTPEOUTEIHEHYIO
CTOMMOCTB;

dopMupoBaHne 1 pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOIB30BAHUS HHPOPMAIIOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH.



IIpeaMeTHble pe3yJbTaThbl 00YYECHHS

® yMEHHE UCIOJIb30BaTh TEPMUHBI 0051acTH «P0OOTOTEXHIKAY;

® yMEHHE KOHCTPYHPOBATh MEXaHU3MBI JJIsl IpeoOpa30BaHUs JABHKEHUS;

® yMeHHE KOHCTPYHPOBATh MOJICIH, UCHIOB3YIOUINE MEXaHUUYECKHE NTepeiauu, PEAYKTOPHI;

® yMeHHE KOHCTPYHPOBATh MOOMIIbHBIX POOOTOB, UCIOIb3YsI PA3JIMUYHbBIE CUCTEMBI IT€PEIBHKEHUS;

e yMeHue nporpaMmMupoBath KoHTposiep NXT u ceHCOpHBbIE CUCTEMBI;

® yMEHHE KOHCTPYHPOBATh MOJIEIH IPOMBIIIJICHHBIX pOOOTOB € Pa3IMYHBIMH T€OMETPHUUYECKUMHU
KOH(HUTypanusMu; yMEHUE COCTABIIATh JTMHEHHBIC allTOPUTMBI YIIPABICHHS UCIIOTHUTEISIMUA U
3aMUChIBaTh UX Ha BHIOPAHHOM SI3bIKE IPOTPAMMHUPOBAHUS;

® yYMEHUE UCIOJIb30BaTh JIOTUUECKUE 3HAYECHHUS], ONIEPALIUU U BBIPAKEHUS C HUMH; YMEHHE
(opMabHO BBINOIHATH AJITOPUTMBI, OITMCAHHBIE C UCIIOIb30BAaHUEM KOHCTPYKLIUNA BETBICHUS
(YcIOBHBIE ONIEPaTOPhl) U MOBTOPEHHUSI (LIUKIIBI), BCHOMOTaTEIbHBIX allTOPUTMOB, IPOCTHIX U
TaOJINYHBIX BEJIMYMH; YMEHHUE CO3/1aBaTh U BBIIOJIHATH IPOrPaMMBI JUIsl PEIICHUS HECTIOAKHBIX
AITOPUTMUYECKHX 33]1a4 B BHIOPAHHOU cpesie MporpaMMUPOBAHHS,

® yYMEHHUE UCIOJb30BaTh TOTOBbIE PUKIIAHbIE KOMIIBIOTEPHBIE IPOrPaAaMMbl U CEPBUCHI B
BHIOpPAHHOM CHeNMaIn3alni, yMEHNE paboTaTh C OMUCAHUSMU IPOTPAMM H CEPBHUCAMH;

® HaBBIKH BbIOOpa crioco0a MmpeICTaBICHHs JaHHBIX B 3aBUCUMOCTHU OT ITOCTAHOBJICHHOM 3a1a4u;

® pAlMOHAIBHOE UCIIOIb30BAHUE YUEOHOU U JOMOTHUTEIBHON TEXHUUYECKON M TEXHOJIOTUYECKOU
uH(pOpMaIIUU AJIs IPOSKTUPOBAHUS U CO3/IaHUs POOOTOB M POOOTOTEXHUUECKUX CUCTEM;

e BJaJICHUE AITOPUTMAMU U METOJIaMU PELICHUs] OPraHU3alMOHHBIX U TEXHUYECKUX 3a/1a4;

e BIIAJICHHWE METOJaMH YTCHHS U CIIOCO0aMHU TpaprUecKOro MpeCTaBICHUS TEXHUIECKOM,
TEXHOJIOTUYECKON U MHCTPYKTUBHON MH(DOpMaInH;

® [pUMEHEHHE OOIIEHAYYHbIX 3HAHUN 110 NMPEMETaM €CTECTBEHHOHAYYHOTO U MaTEMaTHYECKOT 0
IIMKJIa B IIPOIIECcCe MOJATOTOBKU U OCYILECTBICHHS TEXHOJIOTUYECKUX MTPOLIECCOB;

e BiajeHUEe popMaMu yuyeOHO-HCCIIe0BATENbCKOM, IPOEKTHOM, HTPOBOH 1€ TENBHOCTH;

e [UIAHMPOBAHUE TEXHOJIOTUYECKOT0 MpolLiecca B Mpolecce CO3JaHus pOOOTOB U pOOOTOTEXHHUUECKUX
CHUCTEM.

IlepBbiii 3Tan 00yueHus1: «Jlero KOHCTPyHMpoOBaHuUe»

Kypc «Jlero koncTpynpoBanue» spisercs 6a30BbIM U HE NMPEANOIaraeT HaTu4us y 00yJaemMbIx
HaBBIKOB B 00JIaCTH KOHCTPYUPOBAHUS U IPOrPAMMUPOBAHUS. Y POBEHb IMOATOTOBKH YYaIIUXCS
MOET OBITh pa3HbIM. Peanm3anys qaHHOTO dTamna Kypca Mo3BOJIsIeT CTUMYITHPOBATh HHTEPEC U
110003HATENBHOCTh, PAa3BUBAET CIIOCOOHOCTH K PEIIEHUIO MPOOIEMHBIX CUTYAIU YMEHHUIO
UCCJIEIOBATh MPOOJIeMy, aHATM3UPOBATh UMEIOIIUECS PECYPCHI, BBIIBUTaTh UIEU, TUIAHUPOBATh
pEILLIEHNUs U PeaIn30BbIBATh UX.

Kypc npenmnosnaraer npakTu4eckoe 3HaKOMCTBO C OIIPEIEIEHHBIM aclleKTOM 0a30BOi HayKH ((hHU3HKK)
Y HalpaBJICHUEM UCCIIEI0BAaHUM, KOTOPBIE NMO3BOJISIOT IOATOTOBUTH yYalIUXCcs K OCO3HAHHOMY
BOCTIPUATHIO TaKUX TeM Kypca (pu3muku 7 kiacca, kak «[Ipocteie MexaHu3Mbly, «MexaHuueckas
SHEPrus» U «3aKOH COXpaHEHHs SHeprumny». MHTerpanus yueOHoM 1 BHe y4eOHO! AeATeNbHOCTH
y4alluxcsl, peleHue JINYHOCTHO 3HAUUMBIX JUI yUYSHHMKA MPUKJIAIHBIX 33]a4 CIIOCOOCTBYIOT
pacIIMpeHHIo ero KPyro3opa, yCHIEHHIO HHTepeca K Hayke (pusuke. BxiroueHnue B mporpamMmy
KPY’Ka BOIIPOCOB, CBSI3aHHBIX C U3yYEHHEM MHOXKECTBA IPUMEPOB TEXHOJIOTUI NTPeoOpa3oBaHUs
SHCPTHH, UCIIOJB3YCMbBIX B IIPOMIJIOM U HACTOAIICM, ITO3BOJIMT YJalllUMCA IMMPOABHUHYTLCH 110 ITyTU
IIO3HAHUS B 00JIACTH TEXHUKHU U €€ BO3MOXKHOCTEH.

OCHOBHBIMU LIEJIIMH KypPCa SBIISIOTCSA:
® MpUOOpETeHHE yYaIUMKCS HAaBBIKOB KOHCTPYHUPOBAHUS, IPOCKTUPOBAHUS;
® Ppa3BUTHUE JIOTHYECKOTO MBIIIUIEHUS U IPOCTPAHCTBEHHOTO BOOOPAKEHUS;



® paclIMpeHHue Kpyro3opa B IO3HAHUU OKPYXKAIOIIEro MUpa, 3HAKOMCTBO C IPOCTEHIINE
MEXaHU3MBbl U UX MECTO B )KU3HU;
® 3HAKOMCTBO CO CrIocO0aMH B3aMMOACUCTBUS MPH paboTe HaJl COBMECTHBIM ITPOEKTOM B
rpynmnax.
IlepeyeHb 3HaAHMIT U YMeHUIl, POPMUPYEMBIX Y YHALIMXCSH.
B pe3ynbraTe 0cBO€HMS NpOorpamMmbl JAHHOTO Kypca, ydaluecs JOJKHbI 3HATh:
e 00MIME MT0JIOKEHUS U OCHOBHBIE TPUHLIUIIBI MEXAHUKH;
e  BHJbI JBM)KEHUS: IOCTYNATENbHOE, BpalllaTeIbHOe, Koie0aTeabHOE;
e crocoObl peodpazoBaHMsl BUJa, HAIIPABJICHUS U CKOPOCTH JIBUXKEHUS,
pa3BUTHE YMEHUS TBOPUECKHU MOAXOIUTH K PELICHUIO 3a/1auH;
pa3BUTHE YMEHUS paboTaTh MO MPEIOKEHHBIM HHCTPYKIUSM;
Ha3BaHUS JI€Tajel MAIIMH, IPUEMbI COCIMHEHHUS IETAJICH;
crocoObI COOPKH y3JIOB U3 JIeTallei, Ha3HAUYEHHUE Y3JI0B M IPUMEHEHHE UX B TEXHHKE;
OCHOBHEIE ITPHEMBI COOPKH MOJIeNel n3 aeraneit u y3inoB kKonctpykropa LEGO NXT 2.0;
pa3BUTHE yMEHUS paboTaTh MO BOOOPAKaeMbIM HHCTPYKLIUSIM;
pa3BUTHE YMEHUS JIOBECTH PELICHUE 33/1a4H JI0 padOTaroIel MOIEIH;
pa3BUTHE YMEHUS M3J1araTh MbICIH B YETKOM JIOrMYECKON MOCIE0BATEIbHOCTH, OTCTauBaTh
CBOIO TOUKY 3pEHUs], AaHAIM3UPOBATh CUTYALIUIO U CAMOCTOSATEIBHO HaXOAUTh OTBETHI Ha
BOIPOCHI, IIyTEM JIOTUYECKUX PACCYKACHUM.
e uHtepdeiic mporpammuoro obecrieuenus M NXT 2.0
B pe3ynbrate ocBO€HUS TaHHOIO pa3jiena IporpaMMsl, yJaluecs J10KHbl yMeTh:
e coOuparp ACUCTBYIONINE MOJICIH IO TEXHOJIOTHIECKAM KapTam;
® JIOBOAMTH pEIIEHUE 3aauu 10 paboTarolel MOy,
e 00BEAMHATH Pa3HOOOPA3HBIE KOMIIOHEHTHI B €AMHYIO () YHKIIMOHAJIBHYIO CUCTEMY;
® [IEpErnpOEeKTHUPOBATh TEXHOJIOTUYECKHE CHUCTEMBI U MX JIEMEHTHI JUIsl pEIICHHs HOBBIX 3ajau.
O:xupaemble pe3yJbTaThl:
e  (OcBoeHHE OCHOBHBIX IPAaBUJI 00bEINHEHUS, TPUOOPETEHNE HABBIKOB padOThI B KOJUIEKTUBE
Pa3BuTh no3HaBaTeabHbIE YMEHUS U HABBIKM yYalUXCS;
YMeTh 10BECTH pelIeHne 3a1auu 0 paboTaroiiei Moiemny;
YMeTh OpHEeHTHPOBATHCA B MH()OPMALIMOHHOM MIPOCTPAHCTBE;
YMeTh cCaMOCTOATEIbHO KOHCTPYHUPOBATh CBOM 3HAHMS;
YMeTh KpPUTUYECKU MBICIHUT.
VY4actue B J1ero- KOHKypcax.

Kypc paccuntan Ha 1 rox o6ydenus (70 yacoB), 2 yaca B HEJEINIO.
Bospacr npereit 10-12 ner.

Bropoii 3Tan o0yuenusi «Po00TOTEXHUKA.

Kypc nmo3BosisieT 1erko NoHSITh OCHOBBI pOOOTOTEXHUKU U HAYYUTHCSI KOHCTPYUPOBATh YMHBIE
yIpaBisieMble MAIIMHBL. JTO 3aXBaTHIBAIOIINE 3aHSITHS, HA KOTOPBIX pa3pabaThIBAIOTCS TEXHUUECKUE
moaenu u3 LEGO-KOHCTPYKTOPOB B MPOTPAMMHUPYIOTCS MUKPOKOMIThbIOTEpBI. COOpaHHbBIE MOIETH
XKHUBYT I10 33/1aHHOW IPOTrpaMMe M COPEBHYIOTCSI MEXKIY COOOH.
3aHATHS HAYUHAIOTCS ¢ 00CYXKICHUS TPUHITUIIOB TOCTPOEHUS nHTEepecHo Moaenu n3 LEGO
KOHCTPYKTOpa, Jjajiee UJET HEMOCPEACTBEHHAs! COOpKa M YCTaHOBKA MOTOPOB U ITaTYNKOB 0OpaTHON
cBs3u. CoOpaHHast KOHCTPYKIIHS TIPUCOSTUHAETC K MUKpO KommbioTepy NXT, koTopsbrit
npezcTaBisieT u3 ceds nporpammupyemslii 010k LEGO, QyHKIMOHUPYIOMINK KaK aBTOHOMHBIH
KoMIbIoTep. B X0/1e mpakTHUeCKUX 3aHATHI ydaluecs: CTPOsT IeHCTBYIOIINE MOJIETH pealbHbIX
MEXaHU3MOB, KUBBIX OPTaHU3MOB U MAIlIMH, TPOBOJST €CTECTBEHHOHAYUHbIE IKCIIEPUMEHTHI,



OCBaMBaIOT OCHOBBI HH()OPMATUKH, AITOPUTMUKH U pOOOTOTEXHHUKH, OMYTHO YKPEIUIsAs CBOU 3HAHUS
110 MaTeMaTHKe U (PU3KKe, IpUOoOPETAIOT HABBIKM pabOTHI B TBOPYECKOM KOJUIeKTHBE. PaboTas
napamu, Wid B KOMaHJax, y4aluecs B paMKax JaHHOTO Kypca CO3Jar0T U IPOrpaMMUpPYIOT MOJEIH,
IPOBOJIAT UCCIEOBAHUS, COCTABIISIIOT OTYETHI M 00CYKIAI0T UI€H, BOSHUKAIOIIUE BO BpeMs pabOTHI C
TUMH MOJIEIISIMHU.

VYyamumcst JaHHOTO Kypca IPeI0CTaBIIsAETCS BO3MOKHOCTD IPUHATh Y4aCTHE B MyHUIIMIIAIBHBIX U
PETHOHANIBHBIX COPEBHOBAHMSIX 110 POOOTOTEXHHUKE.

Iesb g1aHHOrO Kypca — IOCPEICTBOM KOHCTPYMPOBAHUS U IPOrPaMMHUPOBaHUS POOOTOB, HAYUYUTh
YUYAIIUXCSI CAMOCTOSATEIBHO MBICIUTh, HAXOIUTh U PEIaTh MPoOIeMbl, IPUBJIEKAs! UL TOTO 3HAHHS
U3 pa3HbIX 00JIaCTEeH, yMETh IPOrHO3UPOBATh PE3yJIbTAThl U BO3MOXHBIE ITOCIEACTBUS Pa3HbIX
BAPUAHTOB PEILLICHHUS.

3agaun:

e 3aKperieHue U yriy0JieHne HaBbIKOB KOHCTPYUPOBAHUS U IPOEKTUPOBAHUS;

e (CnocoOCTBOBAThH Pa3BUTHIO HHTEPECA K TEXHUKE, KOHCTPYHUPOBAHHIO, TPOrPAMMHUPOBAHHUIO,
BBICOKMM TE€XHOJIOTHSM, (POPMUPOBATH HABBIKU KOJUIEKTUBHOTO TPYa.

e HayuuTh y4eHUKOB (OpMaIU3alMU, CPABHEHHIO, 0000IIEHHUI0, CUHTE3Y MOIYUYeHHOH HH(popMaIiu
C UMEIOLIMMHUCS 06a3aMu 3HAaHUH.

e CdopmMHupoBaTh y ydamuxcs yMEHUE KIACCH(PHUIIMPOBATH 3a/1a4H MO THUIIAM C ITOCIIEAYIOIINM
pelIeHreM U BBIOOPOM OIpeeIEHHOIO TEXHUYECKOTO CPEACTBA B 3aBUCMOCTH OT €0 OCHOBHBIX
XapaKTEPUCTHK.

e CdopMHupoBaTh ANTOPUTM JACUCTBHI 110 pa3pabOTKe BapUaHTOB UCIOIB30BaHUS HH(DOPMAITH U
IPOTHO3MPOBAHUIO TOCIEICTBUN peaTn3aluy peueHus MpoOIeMHON CUTyaluu (KOHKPETHON
3aJauu, JUIsl pelieHust KOTOpoi pazpabaThiBaeTcs podoT).

e [IpuBHUBaTH HABBIKM IPOrPAaMMHUPOBAHUS Yepe3 pa3pabOTKy MPOrpaMM B BU3yaJbHOU cpene
IIPOrpaMMHUPOBaHUS, Pa3BUBAaTh AITOPUTMHYECKOE MBIIIICHHUE

Yyammecst 10JIKHbI 3HATh:

® BIHSHUE TEXHOJOTUYECKON ACSITENIFHOCTH YeIOBEKA Ha OKPYKAIOIIYIO CPEy U 3JI0POBBE;

e 00JacTh MPUMECHECHHSI 1 HA3HAYCHUE HHCTPYMEHTOB, Pa3IMYHBIX MAIIMH U MEXaHU3MOB,
TEXHHUYECKHUX YCTPOUCTB (B TOM YHCIIC KOMITHIOTEPOB);

UCTOYHUK, CIIOCOOBI MpeoOpa3zoBaHus U COXPaHEHHSI SHEPTUH;

BU/IbI TIEPETATOYHBIX MEXAHU3MOB U UX TEXHUUYECKUE XapaKTePUCTUKH,

KOHCTPYKTHUBHBIE OCOOEHHOCTH PA3IUYHBIX MOJIENEH, COOPYKEHHI U MEXaHU3MOB;

BU/IbI TTOJIBMDKHBIX U HETIOABM)KHBIX COSIMHEHUN B KOHCTPYKTOPE;

OCHOBHBIE NTPUEMBI KOHCTPYHPOBAHUSI pOOOTOB;

OCHOBHBIE ITOHSTHS, HCIIOJIB3YIONINE B POOOTOTEXHUKE: MUKPOKOMITBIOTED, TATIHK, CEHCOP, ITOPT,
pa3beMm, yibTpasByk, USB-kabens, nHTEpdeiic, HKOHKa, TPOrpaMMHOE 00eCIICYeHHE, MEHIO,
MOJIMEHIO0, TIaHEJIb UHCTPYMEHTOB;

e wuHTepdeiic mporpammuoro odecriederns NXT 2.0

Yuammecs 101KHbI yMETh:

® [0JTy4yaTh HEOOXOAUMYIO HH(DOPMALIHIO 00 00BEKTE AeSITENbHOCTH, UCIIOIb3YsI PUCYHKH, CXEMBI,
ACKU3bI, UEPTEkKU (Ha OYMaXKHBIX U SJIEKTPOHHBIX HOCUTEISIX);

® OCYUIECTBIATH MPOCTEHIIINE onepanuu ¢ paimamu;

® CaMOCTOSITEJIHLHO PEeIIaTh TEXHHUECKUE 3a/1a41 B IPOLIecce KOHCTPYUPOBaHUS poOOTOB
(mIaHMpoOBaHUE NPEACTOALUINX AEHCTBUM, CAMOKOHTPOJIb, IPUMEHSATH MOJIY4YEHHbIE 3HAHUS,
IPUEMBI U OIIBIT KOHCTPYMPOBAHUSA U T.1.);

e Co3JaBaTh MOJENU IPH TOMOIIY CIICIUATBHBIX AJIEMEHTOB 10 pa3paboTaHHON cXxeMme,
UHCTPYKILIUH, 110 COOCTBEHHOMY 3aMBbICITY;

® JIEMOHCTPUPOBATh TEXHUYECKHE BO3MOXKHOCTH POOOTOB;

® [PE/ACTaBJIATh OJHY U Ty e HH(OPMALMIO pa3InYHbIMU crioco0amu;



® OCYILIECTBIATH MOUCK, TPeoOpa3oBaHue, XpaHEHHE U Niepeaady HHPOpMaIIH, UCIIONIb3Ys
yKazaresiu, KaTajJoru, ClipaBOuYHUKH, IHTepHeT.

OsxuaaemMble pe3yJibTaThl:

® YMEHHE CaMOCTOSTEIILHO H MOTHBUPOBAHHO OPTraHU30BBIBATH CBOIO MTO3HABATEIILHYIO
JESATEIILHOCTH (OT MOCTAHOBKH €T JIO TIOJTYYCHHS M OIICHKH Pe3yJIbTaTa);

e 10ouCK (ITpOBEpKa) HEOOX0IMMOM HH(OPMAITUHU B CIOBApsIX, KaTajiore OMOIMOTEeKH, Ha

AJNIEKTPOHHBIX HOCHTEJISIX;

3IIEMEHTApHOE 0OOCHOBAHHUE BBICKA3aHHOTO CY)KJCHHS;

BBITIOJTHEHUE UHCTPYKIUN, TOYHOE CIIEIOBAHKE 00pa3Ily u MPOCTEHIIINM aJITOPUTMAaM.

CO3/IaHHE YCIIOBHH JIJIS TIOBHINICHUS YPOBHS MacTepPCTBA;

3HaHHE OCHOB POOOTOTCXHHKH;

CaMOOIIPEJICIICHUE 110 OTHOIICHHUIO K COIUAIEHO-ITHYECKUM LIEHHOCTSIM 00beIMHCHMS,

3HaHUE OCHOBHBIX (DOpM U TpeOOBaHMIA K TPOBEICHUIO TOBAPUIIICCKUX BCTPEY, COPEBHOBAHHM 110

JIeT0- KOHCTPYHPOBAHHIO HA IKOJIBHOM, MYHHUIUITAILHOM YPOBHE;

® y4YacTHE B JIETO- COPEBHOBAHMSIX.

Kypc paccuntan Ha 1 roa 70 yacoB, o 2 yaca B HEZIEIO.
OcHoBHast popma pabOThI — IPAKTHYECKUAC 3aHATHS.
Bo3spacr nereii 12-14 ner.

Conepmal{l/le I/IHBaplflaHTHOﬁ HYacTHu NporpamMmmal

1. O0mue npeacrasiieHusi 0 pOOOTOTEXHUKE
BBenenue B 1ero-KOHCTpyHpOBaHUE

O6ume mpencrasineHus 00 odpazoBaTenbHbIX KOHCTpYKTOpax LEGO. Kpartkoe pestome Toro,
910 OyIyT U3ydaTh yJalIuecs Ha MPOTSHKEHUH BCEro Kypca 00ydeHUs JIEr0-KOHCTPYHPOBAHUIO.
OcHOBHBIE CIOCOOBI ¥ IPUHIIUITBI JIETO-KOHCTPYUpOBaHUsL. JleMOHCTpalus BUAECOPOIUKOB JIeTo-
npoekToB «PoboTOTEXHUKAY

ITpakTuyeckas pabora: Coopka neraneit oopasoparesnbHoro koHcrpykropa LEGO Mindstorms.

Pob6ororexnuka
OcHoBHBIE IOHATHS poOoTOoTeXHUKH. McTopus poboToTexHuku. O01mue npeacTaBacHus 00
obpaszoBatensHOM KoHCTpYKTOpe LEGO NXT 2.0. O0mue npeacTaBiieHus O MporpaMMHOM
obecnieuennu NXT 2.0 .
[IpakTuyeckue paboThI:
a. Koncrpynposanue podota o texnonoruueckoit kapre LEGO NXT 2.0
6. 3HakoMcTBO ¢ uHTepdeiicom nmporpammuoro obecneuenuss NXT 2.0
B. [IporpamMmmupoBanue pob60oTa ¢ TOMOIIBIO JIEMEHTAapHBIX KOMaH[ KoHTposiepa NXT.
2. OcHOBBI KOHCTPYHPOBAHHUS MALIMH H MEXaHNU3MOB
Oransl KOHCTpyrpoBaHus. TpeOoBaHus, MpeAbABIsIEMble K KOHCTPYKIMSM: HMPOYHOCTS,
’KECTKOCTb, YCTOWYMBOCTh. AHAJIN3 CYINIECTBYIOMNUX KOHCTPYKIIHIA IPOTPAMMHO YITPaBIIsIeMbIX
MAIIMH U TPUHIIAIIOB UX Pa0OTHI. ANTOPUTM KOHCTPYHUPOBAHUS [0 HHCTPYKIUSAM. 3HAYCHHE
MaIIMH, MEXaHU3MOB B KU3HHU YeJoBeKa. BUAbI MPOCTHIX MEXaHU3MOB. XapaKTepUCTUKA
TUIOBBIX JIeTaJIell MEXaHU3MOB BBITIOJIHAEMBIX U3 KOHCTpYKTOpa Lego. OOmme npeacraBieHus
0 MexaHnueckux nepenadax. Kimaccudukanus nepenatounsix Mmexanu3smoB. Kunemarnueckue
CXEMBbI MEXaHU3MOB. MeXaHU3MBbI JJIsl TPe0Opa3oBaHMs JBIXKEHUS (3y0UaTO-peeuHbIi,
BUHTOBOM, KPUBOIIUITHBIN, KYJTUCHBIHN, KyJIa4KOBBIN). 3yOuaTbie nepenayu ([IIHHIPUICCKUE,
KOHUYECKHE, YepBSUHAas). PEIyKTOpBI, MyIbTUIUIMKATOPBI: BUJIBI, XapaKTepUCTHUKA. J[BUraTenu
MOCTOSTHHOTO TOKa. I1laroBeie anekTpoABUraTeN! U CEPBONPUBOIBL. [IpoekTrpoBanue
3JIEKTPOMEXaHUUECKOTO MPUBOJIa MAIIIMH C CEPBONPUBOIOM.




[IpakTrueckne pabOTHI:

a.
0.

.

Crnioco6s1 coenunenus aeranei koucrpykropa LEGO NXT 2.0

Co3naHne MexaHU3MOB JAJIs IPeoOpa30BaHMsl JBMXKEHUS: 3y04aTo-peeyHblii, BAHTOBOM,
KPUBOILUUIIHBIM, KYJIUCHBIN, KYJIAYKOBBIN.

Co3nanue Mozenei, UCTIoNIb3YIOIUX 3y0uaThle (LMIMHAPUYECKUE, KOHNYECKHE, YepBIYHast),
[IEMHbIe, peMEHHbIE, (PPUKIIUOHHBIC TIEPEIAUH.

Co3nanue Mozene, UCTIONIb3YIOIIUX IBUTATEIH OCTOSHHOTO TOKA, I1aroBble
AJIEKTPOJIBUTaTENIN U CEPBOIIPUBO/IBI.

Co3naHne UMIMHIPUYECKUX, KOHUYECKUX, KOHMYECKO-IMINHAPUYECKUX, YEPBIUHBIX
PELyKTOPOB.

3. Cucrembl nepeiBU:KEeHUs1 po0OOTOB

[TorpebHOCTH MOOMIBHBIX POOOTOB. THIbl MOOMIIEHOCTH. KOJNECHBIE CHCTEMBI TTepPeIBHKEHUS
pOOOTOB: aBTOMOOMIIbHAS TPYIIIA, FPYIINA C POU3BOJIBHBIM HE3aBUCUMBIM IIOBOPOTOM
Ka)XJIOTO KoJjIeca BJIeBO U BIpaBo. Lllararomme cucteMsl nepeaBmxeHus: podoToB: podoT ¢ 2-5
KOHEYHOCTSIMH, POOOT € 4-51 KOHEYHOCTSIMH, POOOT € 6-10 KOHCYHOCTSIMH.

IIpakTrueckue padOTHI:

a.
0.

B oW

c.

KonctpymnpoBanue u nporpaMmmupoBaHie poO0Ta aBTOMOOUIEHOM TPYTIIIHL.
KoHcTpynpoBanue u nmporpaMMupoBaHUe poOOTa ¢ TPOU3BOJIBHBIM HE3aBHCUMBIM ITOBOPOTOM
Ka)KJ0ro KOoJIeca BJIEBO U BIIPAaBO.

Po6oTsI epenBuraromiyiecs Ha TyCEHUYHOM XO/Y.

KonctpynpoBanue u nporpaMMUpOBaHUE MIATalOIIero podoTa ¢ 2-51 KOHEYHOCTSIMHU.
KoncTpynpoBanue 1 nmporpaMMHpOBaHHE MIATAOIIET0 Po0O0Ta ¢ 4-51 KOHEUHOCTSIMHU.
KoHncTpynpoBanue 1 nporpaMMHpOBaHHE LIATAIOIIEr0 podoTa ¢ 6-10 KOHEYHOCTSIMHU.

4. Kontpoaaep. CeHcOpHBbIE CHCTEMbI

O6mee npencrasnenue o kouTpouiepe LEGO NXT 2.0 TakTunbHbIN 1aT4yuk. 3ByKOBOM
JMaT4vK. YJIbTpa3ByKoBo# natynk. CBeToBOM gaTuuk. CucTteMa ¢ UCIONIb30BAHUEM HECKOIBKUX
JAaTYUKOB.

[IpakTH4eCcKHe Da6OTLII

a.
0.

WX ORI

BriBo n300pakennii, Habopa TEKCTOBOTO (pparMeHTa uiau pucoBanus Ha auciiee NXT.
Bocnpoussenenue 38ykoBoro ¢aiisia uim Kakoro-iu0o 0MHOYHOIO 3ByKa KOHTPOJIJIEPOM
NXT.

VYnpasienue podorom yepes Bluetooth.

Hcnonb3oBanue gaTuynka KacaHus AJis IPEOAOIEHUsI IPENSTCTBUM poOoTa.

JleiicTBust poOOTa Ha 3BYKOBBIE CUTHAIIBI.

Orubanue npensTcTBUN poOOTOM MPH UCIIOJIB30BAHUHU YIABTPA3BYKOBOIO JaTUHKA.

. I[BI/I)KCHI/IC p060Ta 1o I-ICpHOI\/'I JJMHHUH (I/ICHOHL3yeTCH OJHWH, A1Ba CBETOBBIX )IaT‘-II/IKa).

KonctpyrnpoBanue u nporpaMMUpOBaHuUsI po00Ta, UCTIOIB3YIONIETO CUCTEMY U3 HECKOJIBKUX
JATYUKOB.

5. MaHunyJsiiHOHHbIE CHCTEMbI

CprKTypa N COCTABHBIC 3JICMCHTBI ITIPOMBIIIIJICHHOT O p060Ta. PaGoune OpTraHbL
MaHHUITYJIATOPOB. CeHCOpHI)Ie yCTpOﬁCTBa, MMPUMCHACMBIC B PA3JIMYHBIX TEXHOJIOTHYCCKUX
onepanusax. FCOMCTpI/I‘-ICCKI/Ie KOH(bI/Il“ypa]_[I/II/I pOGOTOBI ACKapTOBad CUCTCMAa KOOPpAWHAT,
NUIMHAPHUYECKad CUCTEMAa KOOpAWHAT, C(bepI/I‘IeCKaﬂ CUCTEMA KOOpAWHAT.

IIpakTHueckue Da6OTLI:

a.

0.

KonctpynpoBanue u nporpaMmmupoBanue pabodero opraHa MaHUITYJSITOPaA C JATIUKOM
KacaHusl.

KoHncTpynpoBanue u nporpaMMupoBaHue pabodyero opraHa MaHHUITYJISITOPa CO CBETOBBIM
JATYUKOM.

KoHncTpynpoBanue u nporpaMmupoBaHie pabodyero oprana MaHUIYJISITOpa C YJIbTPa3ByKOBBIM
JATYUKOM.

KoHcTpynpoBanue 1 nmporpaMMHpOBaHKE MPOMBIIIIEHHOTO po00Ta ¢ TPAEKTOPHEH TBUKECHUS
B JIEKAPTOBOI CUCTEME KOOPIUHAT.

KoHncTpynpoBanue 1 nporpaMMHpoOBaHHe MPOMBIIIIIEHHOTO po00Ta ¢ TPAEKTOPHEH TBUKEHUS
UUJTUHAPUYECKOU CUCTEME KOOPAUHAT.



e. KoHcTpyrnpoBaHue 1 IporpaMMHpPOBAaHUE POMBIIUIEHHOTO POOOTa ¢ TPACKTOPUEH JBU)KEHUS
B chepuvecKoil cucTeMe KOOpAUHAT.
6. PazpaboTka nmpoekra
TpeboBanus k npoekty. OnpeneneHne U yrBepkKIeHHe TEMaTUKA TPoeKToB. O0CyxaeHne
BO3MOHBIX HCTOYHUKOB MH(OPMALIUH, BOIPOCOB 3aILUThI aBTOPCKHUX HPaB. AJITOPUTM
MOJTrOTOBKHU BhICTyIUIeHUs. Kak BBIOpaTh cofepikaHue U CTHIIb MPE3EHTALINH.
[TpakTnyeckue paboThI:
a. Pa3paboTka ruiana BHIIOJIHEHUS IPOEKTHOM paboThl: (hOpMyTUpOBaHHE 1IETTU MPOEKTA,
cocTaBiieHHe rpaduka padoThl HaJl IPOEKTOM.
MonenupoBanue 00bEKTa.
KonctpyupoBanue moaenu.
[IporpamMmmMupoBaHue MOACIIH.
Odopmienue nmpoexTa.
3amuTa npoeKTa.

oE D ® O

7. KoHTpoJb KauecTBa 3HAHUH
KonTponbHoe TecTrpoBaHHUE.
AHanu3 coOpaHHBIX MOJETEH.

Y4eOHO-TEMATHYECCKHUH IIJIAHA

Ne HaumenoBanue MoayJisi, 0,10Ka M TeMbI YpoBeHb

n/n S knace | 6 kaace

1 |O0mme npeacraBjieHusi 0 po6OTOTEXHUKE 6 4

1.1 |BBeneHue B JIero-KOHCTPYHMpPOBaHUe 3 -
1.1.1 | O630p obpazoBareabHbIX KOHCTpYKTOpOB LEGO 1 -
1.1.2 |OcHOBHBIE CBOMCTBA KOHCTPYKITUU TIPU €€ TOCTPOCHUHU 1 -
1.1.3 | CnocoObl, BapraHThl coeiHeHUs neTanel koHcTpyktopa LEGO 1 -

1.2 PoboToTexHnka 3 4
1.2.1 | OcHOBHBIE OHSTHS pOOOTOTEXHUKH. McTOpHs pOOOTOTEXHUKH 1 -
1.2.2 | CocraB, mapaMeTpbl 1 KBaTH(PHUKAIHS pOOOTOB 1 -
1.2.3 | Ilporpammuoe obecnieuenne NXT 1 -
1.2.4 | IIporpammuoe obecriedenne Robolab - 4

2 OCHOBBI KOHCTPYMPOBAHHMS MAIIMH U MEXaHU3MOB 18 6

2.1 | Mawuns u mexanuszmol 4 -
2.1.1 | OCHOBBI KOHCTPYHUPOBAHHSI. 1 -
2.1.2 | Mamsbl 1 Mmexaan3Mbl. KnuHeMaTnueckre cXxeMbl MEXaHN3MOB 1 -
2.1.3 | [IpocTeie MeXaHU3MBI [T TPe0OpPa30BaHUs IBHKCHHSI. 2 -

2.2 | Mexanuueckue nepedauu 6 2
2.2.1 | O0wmume cBenenus 1
2.2.2 | 3ybuatple nepenau (MIUIHHIPUICCKHE, KOHMUECKHUE, YePBSIIHAs) 3 2
2.2.3 | Peeunple, peMEeHHBIC, YEPBSYHBIC MTEpEAAdN 2

2.3 | llpoexmuposanue 31eKmpomMexanuieckozo nPUe00a Maun 6 4
2.3.1 | JIBurarenu mocTOSHHOTO TOKA 1 -
2.3.2 | lllaroBble 2JIEKTPOJBUTATEIN M CEPBOIIPHUBOIBI 1 -

Penykrops! (IMIMHIpUYECKHE, KOHMYECKHE, KOHMYECKO-
2.3.3 | mumHapuyeckue, YepBIIYHbIC) 4 4
3 CucreMbl nepeaBHKeHHsI POOOTOB 14 14
3.1 | Moounvnsie poo6omut 2 -




3.1.1 | I[TorpeOHOCTH MOOMIIBHBIX POOOTOB. -
3.1.2 | Tunel MOOMITEHOCTH POOOTOB. -
3.2 | Konecuwvie cucmemul nepedsusicenus poo6omoe 8 -
3.2.1 | ABTOMOOWIbHAS TPy -
['pynma ¢ npou3BOJIBLHBIM HE3aBHCUMBIM ITOBOPOTOM KaXKJIOTO
3.2.2 | KoJieca BJIEBO M BIPABO -
3.3 | Pobomul nepedsuzarouguecs Ha 2yCeHUUHOM X0y 4 8
3.3.1 | LlenbHble TYCEHUYHBIE IACCH.
3.3.2 | TpaBepcHbIe I'yCEHMUHbBIE NIACCU
3.4 | Hlazarowgue cucmemul nepedsurxceHus pooomos - 12
3.4.1 | Po6oT ¢ 2-51 KOHEYHOCTSIMU -
3.4.2 | PoboT ¢ 4-51 KOHEYHOCTSIMHU -
3.4.3 | PoGOT ¢ 6-10 KOHEUHOCTSIMHU -
4 | KoutpoJsuiep. CeHCOpHBbIE CHCTEMbI 18
O6miee npeacrasinenue o koHTposuiepe NXT, cTtpykrypa,
4.1 | xapakTepucTtrka uaTepdeiica. -
VYrpaBieHue HHTEPaKTUBHBIM PaKTUKyMOM. [IporpammupoBaHue
4.2 | BNXT -
4.3 | Huuyuanuzayus coopa oannwvix ¢ nomouivio oamuuxoe NXT. 12 -
4.3.1 | 3ByKOBOW JaT4YHMK -




4.3.2 | TakTHUIIbHBIN TATYMK (TATYMK KAacaHUs) 2 -
4.3.3 | CBeTOBOH JaTYUK 2 -
4.3.4 | YapTpa3ByKOBOM JATYMK 2 -
4.3.5 | Cucrema ¢ UCIOJIb30BAHUEM HECKOJIBKHMX JATUYHUKOB. 6 -
4.4 | Yupasnenue poboTom uepe3 Bluetooth - 2
5 MaHunyJasiiuoHHbIE CHCTEMBI - 24
5.1 | Obuiee npedocmasnenue 0 nPOMbIULIEHHBIX POOOMAX - 6
5.1.1 | CtpykTypa u cocTaBHBIEC 3JIEMEHTHI POMBIIINIEHHOTO poOOTa - 1
5.1.2 | Paboune opransl MaHUIYIISTOPOB - 3
5.1.3 | CencopHble yCTpOICTBA, TPUMEHSIEMBIE B PA3TMIHBIX - 2
TEXHOJIOTUYECKHUX ONEePaITHsIX
5.2 | I'eomempuueckue kongpuzypauuu pooomos - 18
5.2.1 | PoGotsl, paboTaromniye B J1SKapTOBOM CHCTEME KOOPAUHAT - 6
5.2.2 | Pob6oThI, paboTaroiye B MWJIMHIPHICCKON CHCTEME KOOPIUHAT - 6
5.2.3 [ Pobotsl, paboTaronye B cheprudeckoii CHCTEME KOOPIUHAT - 6
6 Pa3pa6orka npoekra 12 18
6.1 | Beeoenue 6 npoekmmuyio oesmebHOCHb 2 2
6.1.1 | TpeboBaHMsI K MPOEKTY 1 1
6.1.2 | Onpenenenue u yrBepKACHIE TEMATHKH TPOSKTOB 1 1
6.2 | Paboma nao npoexmom 8 14
6.2.1 | [TogOop u aHAJIM3 MaTEPHAIIOB O MOJICIH IMPOSKTA 1 2
6.2.2 | MoaenupoBanue 00beKTa 1 2
6.2.3 | KorctpyupoBanue Mmoaenu 2 4
6.2.4 | IlporpammupoBaHue MOEIU 3 4
6.2.5 [ Odopmnenue npoekra 2 2
6.3 | 3awguma npoexma 2 2
6.3.1 [ Ilpesenrarus npoekra 1 1
6.3.2 | O6cyxxnenue pe3ynbTaToB pabOThI 1 1
7 | Koutrpoub kKayecTBa 3HAHUI 2 2
Bcero: 70 70




JlonoTHUTEILHAS YACTh MPOrPaMMBbI
CnopTuBHOE HaNpaBJieHUE
Co3znanue poOOTOB /JIs pelIeHHsI AITOPUTMHYECKHUX 337a4 U TEXHUYECKUX PEIICHHH
oymmMnuaabl mo podororexauke (WRO).
O6mas napopmanus. Llenu u 3agaun meponpusitus. [IpaBuiia ocHOBHOM kaTeropuu (o01me
npaBuja, CyJAeHCTBO, TpeOOBaHUS K KOMaH/e, TpeOOBaHUS K poOOTY, TPEOOBaHUS K ITOJISAM).
[Ipaktuyeckue pabotsl: [IpaBuia, 0coOOEHHOCTH UTPOBOTO MO M KOHCTPYKLUN poOOTOB /171t
OJIMMITMAJHBIX 3a/1a4: CJIAJIOM, TOHKA IO MPSIMOM, KEreJIbpHHT, TPACKTOPHs, IIararomime
pOOOTHI, CyMO, OMATIIOH, TIEPETATUBAHUE KaHaTa, TaOUpUHT. ONTUMATBHBIC PEIICHHS 3a/1a4 C
UCIIOJIb30BaHueM mporpammuoro odecredenuss NXT-G (ROBOLAB).

Yu4eOHO-TeMAaTHUECKHI IJIaH
HHIUBUAYAJBbHBIX H MOATPYNITOBBIX 3aHATHH KPYKKa B CHOPTHBHOM HAIlPaBJICHHUH.

Ne HanmenoBanue moayJisi, 0JI0Ka M TeMbI YpoBeHb

n/n 5 kaacc 6 kyacc
Mexnynaponnas onummnuaaa podoros (World Robot

1 Olympiad) 1 1

2 OcHoBHasi KaTeropus 34 34
2.1 Tpaekropust (rOHKa) 6 6
2.2 [leperaruBanue kaHata 4 -
2.3 Pecaunr (cymo) 6 4
2.4 ["oHKa 1o npsiMoit 4 -
2.5 I'oHKa ¢ IpensATCTBUIMU - 4
2.6 I'onka mo Bluetooth 4

2.7 Kerenbpunr 4 -
2.8 buatnon 6 8
2.9 JlabupuHT - 6
2.10 [[Tararomme poGOTHI - 6

Bcero 35 35

®opMbl NOABEACHHS UTOIOB PeaJM3aluy NPOrpaMMBbl:

e HaOJIIOJCHUE

® I[IPOBEJCHHUE MPOMEKYTOUYHBIX MUHH-COPEBHOBAHNH 110 TEMAM M HAIIPABJICHUAM
KOHCTPYMPOBAaHHUS

® BBINOJIHEHHUE UCCIIE0BATEIbCKUX MPAKTUYECKUX paboT

® IIPOBEJCHUE KOHTPOJBHBIX CPE30B, TECTOB

® TPOMEXYTOUYHBIA U UTOTOBBI MOHUTOPUHT C(POPMHUPOBAHHOCTU MH(POPMAITTOHHOMN
KOMIIETEHTHOCTH YYaILIUXCSI.

® y4acTHE B F'OPOJACKUX U BHYTPUILIKOJIBHBIX TOBAPULIECKUX BCTPEYAX I10 JIETO-KOHCTPYUPOBAHMUIO.

® y4acTHE B F'OPOJACKHUX JIETO-COPEBHOBAHMSIX

® y4acTHE B F'OPOACKUX U BHYTPHUILIKOJBHBIX JIEMO-BBICTABKAX TBOPYECKUX JOCTHKECHUN



TexHu4ecKoe OCHAIIEHHE MPOrPaMMbI
KoncTpyKkTOpBI:
«Pobororexnuka» Habop WeDo Ne9580. 9585
LEGO Education Elab Ne 9618, 9630, 9680.
LEGO Education cepuu " I[Teppopo6ot NXT 9797,
LEGO MINDSTORMS NXT 2.0 Bepcuu 8547
LEGO Education «®u3uka» 9686
LEGO Education «ITneBmaTHKa».
ROBO TX Vueo6nas nadoparopust (ROBO TX Training Lab 505286)
ROBO TX Uccaenosarens (ROBO TX Explorer 508778)

ONoGa~WONE

Y4eOHo-MeTOoAMYECKOE 00eceYeHue IPOrpaMmbl

J.T".Konocos «Ilepssiii mar B po6otorexuuky» Mocksa. BUHOM. 2012.
DHIMKJIONEIUYECKHUM CIIOBaph IOHOTO TexHuKa. — M., «Ilemarorukay, 1988.

Anexcauap bapcykos. Kto ects kT0 B podoTroTexnuku. — M., 2005r. — 125c.
A.®.Kpaiines. [lepBoe nyremecTtBue B napcTBo MamuH. — M., 2007r. — 173c.
[TepBoPo6otr LEGO WeDo. IIporpammuoe obecnieuenue. KomrekT 3aganuii. Kuura ans yuutens.
Mynstumennitasiii CD-ROM

[TepBoPo6ot NXT 2.0. [IporpamMmmuoe obecnieuenue. Mynsrumenuitnsiii CD-ROM
[TepBoPo6ot NXT 2.0. Beenenne B poboroTexHuky. Mynsrumenuitasiii CD-ROM

CD IlepBoPo6ot/RobolLab 2.5.4. PykoBoacTBo mosb3oBarens. Int

Wunyctpus passieuenwuii: [leppoPobor. Kuura amst yuutesnst u cOOpHUK IPOEKTOB. INt.
ABToMaTH3UpOBaHHbIe ycTpoiicTa: [lepgoPobot. Kuura amst yaurens. int.

MindStorms for schools. Educational division.

Kpysxok poboToTexHuKH, [nekTpoHHbIi pecype]//http://lego.rke-74.ru/index.php/-lego-
B.A. KosnoBa, Po6oTorexHrka B o0pazoBanuu [31eKTpoHHBINA pecypc]//http://lego.rkc-
74.ru/index.php/2009-04-03-08-35-17, TTepmb, 2011 1.
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http://www.wroboto.org/

http://www.roboclub.ru/
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http://leqomet.blogspot.com

http://www.memoid.ru/node/Istoriya detskogo konstruktora Lego
http://leqgomindstorms.ru/2011/01/09/creation-history/#more-5
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http://robosport.ru

http://myrobot.ru/stepbystep/
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http://www.robotis.com/xe/bioloid_en

http://www.prorobot.ru/lego/dvijenie _po_spiraly.php
http://technic.lego.com/en-us/Buildinglnstructions/9398%20Group.aspx
http://www.nxtprograms.com/robot_arm/steps.html
https://docs.google.com/viewer?pid=explorer&srcid=0B3B5L5I--

aLMZW1hV19BTkdmY 2s&docid=570a54dbaca3ebcd056a793084914d55%7C9355bc55d80b460489
891048e984d9175&chan=EwWAAAMXpHEeDGQibzmmuORv1ksvzBghb3COHRcVAO0s9AAY%2BtE
&a=v&rel=zip;z3;NXTapod.pdf

http://www.mos-cons.ru/mod/forum/discuss.php?d=472
http://www.isogawastudio.co.jp/legostudio/modelgallery a.html
http://sd2cx1.webring.org/l/rd?ring=robotics;id=2;url=http%3A%2F%2Fwww%2Eandyworld%2Ein
fo%2Flegolab%?2F

http://www.int-edu.ru/object.php?m1=3&m2=284&id=1080

http://pacpac.ru/auxpage activity booklets/
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