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IMosicHuTeILHAA 3aMHCKA

PaGouast mporpaMMa, COCTaBJ€Ha B COOTBETCTBUH C TpeOoBaHMsAMH @enepaabHOro
rOCYIapCTBEHHOrO 00Pa30BaTENBHOTO CTaHHapTa OCHOBHOro obmero obpasoranus (GI'OC 000),
YTBEPKIEHHOTO TpHKa3oM MuHHCTepcTBa 00pasoBaHusi W Hayku Poccuiickod Dexpepaiid OT
17.12.2010 Ne 1897. JlanHas mporpaMMa 1 COCTaBIEHHOE TEMAaTHUYECKOE TUIAHUPOBAHKWE PACCUUTAHO
Ha 2 roma oOyuenws, 140 wacoB u3 pacuéra 2 4aca B Henenro. HaseaHue Kypca mepBOro roma —
«JIero KOHCTPYHpPOBaHKEY, BTOPOro — «POOOTOTEXHHKAY.

Hacrosias nporpamMma IpeisiaracT UCIoib30BaHUE 00pa3oBaTeIbHBIX KOHCTPYKTOPOB Lego
Mindstorms NXT 9797 kak HHCTpyMeHTa M OOydeHMs JHeTell KOHCTPYMPOBAHMIO U
MOJIETMPOBAHMIO, & TAKOKE YIIPABJICHHIO POOOTOM Ha 3aHATUSIX 110 POOOTOTEXHHUKE.

IMenn u 3axa4u Kypca
Ienn: o6yueHrHe 0OCHOBaM KOHCTPYUPOBaHHUS U MPOrPaMMHUPOBAHMS.
3apaum:
1. CTuMyIMpOBaTh MOTHBALMIO Y9YaIMXCs K TOJyYEHMIO 3HaHHH, momorath (OpMHPOBATH
TBOPYECKYIO JIMIHOCTH PeOEHKa.
2. Crioco6cTBOBaTh Pa3sBUTHI0 HHTEpECa K TEXHUKE, KOHCTPYMPOBAHMIO, MPOTPaMMHPOBAHHIO,
BBICOKHUM TEXHOJIOTHSIM.
3. CrnocoOcTBOBATH PA3BUTHIO KOHCTPYKTOPCKUX, HHYKEHEPHBIX 1 BBIYMCIIMTEbHBIX HABBIKOB.
4. Pa3BUBATh MENKYI0 MOTOPHUKY, JIOTHYIECKOE, a0CTPAaKTHOE U 00Pa3HOE MBIIIIEHHE.
5. Cnioco6cTBOBaTh (JOPMUPOBAHMIO YMEHHS JOCTATOYHO CAMOCTOSTENBHO PEIIATh TEXHHYECKHE
3a/1a4M B IIPOLIECCE KOHCTPYUPOBAHUSA MOJIETIEH.
6. ®OpMHUPOBATH TBOPYECKHUIA MOIXON K PEIIEHHIO TTOCTABJIEHHON 3a1a4H, & TAKOKE MPE/ICTABICHHUE O
TOM, 4TO GOJIBIIMHCTBO 3324 UMEIOT HECKOJIBKO PELICHHMIA,
7. Pa3BuBaTh pErYIATUBHYIO CTPYKTYpY JEATENBHOCTH, BKIIOYAKONIYIO: LEenoaraHue,
TJIaHUPOBAHKE (YMEHHWE COCTABIIATH IUIAH JEHCTBUA ¥ NPUMEHATh €r0 Ui PEICHMS MPAKTHICCKUX
3a7a4), NPOrHO3MPOBaHWE (TMPEIBOCXUIICHHUE OyAyLIEro pesynbTaTa MPU PasIMYHBIX YCIOBHSX
BBITIOJIHEHHS JEWCTBHUS ), KOHTPOJIb, KOPPEKIIHIO 1 OLEHKY,
8. Pa3BuBaTh HAYYHO-TEXHMYECKHMI ¥ TBOPUECKMM TIOTEHIMA] JMYHOCTH pedeHKa mMmyTeM
OpraHM3al|y €ro ESITENPHOCTH B MPOLECCE MHTErpaly HAYajbHOrO HIDKCHEPHO-TEXHHIECKOro
KOHCTPYHMPOBAHHS H OCHOB POOOTOTEXHUKH.

AKTYyaJIbHOCTD

Po6oToTexHuKa - 0061acTh HayKM W TEXHWKH, OPHEHTHPOBaHHAs Ha CO3JaHME POOOTOB W
POGOTOTEXHUYECKUX CHCTEM, IIOCTPOCHHBIX Ha 0a3e MEXaTPOHHBIX MOAyJeH (MH(OPMALHOHHO-
CEHCOPHBIX, HCIIOJHUTEIIBHBIX U YIPABIIAIOLINX).

AKTYanbHOCTh M NPAKTHYECKas 3HAYAMOCTh NAHHOH MpOrpamMMbl OOYCIOBICHA TEM, 4YTO
TONyYeHHBIE Ha 3aHATUSX 3HAHWMS CTAHOBATCA I pPebAT HEoOXOHMMON TEOPETHYECKOH U
NPaKTUYECKOH OCHOBOM MX JNAJbHEHINETO y4acTHS B TEXHWYECKOM TBOPYECTBE, BBIOOpE Oynmyiein
npodeccun, B ONPEEICHIH KU3HEHHOr0 IyTH. OBJajes e HaBbIKaMU TBOPYECTBA CErOMIHS, OHH, B
HanbHeHIIeM, CyMEIOT NMPUMEHHTh WX C HYXKHbIM 3(h(EKTOM B CBOMX TPYAOBbIX nenax. [laHHas
mporpamMma [OMOraeT pacKpbiTh TBOPYECKHH TMOTEHIMAl O0ydarollerocs, OHPENCeIUTh €ro
pE3epBHBIE BO3MOXKHOCTH, OCO3HATH CBOK JIMYHOCT B OKPYKAIOUIEM MHpE, CIOCOOCTBYeT
(hOpPMUPOBAHUIO CTPEMIICHHS CTATh MACTEPOM, MCCIIEIOBATENIEM, HOBATOPOM.

ConepkaHyue OAHHOW IPOrpaMMbl MOCTPOEHO TakMM 00pa3oM, 4TO O0y9arouIMecs Hox
PYKOBOZICTBOM TENArora CMOTyT HE TOJIBKO CO31aBaTh POHOTOB MOCPEACTBOM KOHCTpyKTOpa Lego
NXT Mindstorms 9797, cnemys TmipemyiaraeMbIM IIOINArOBBIM WHCTPYKIHSM, HO U, TPOBOIASA
SKCTIEPMMEHTHI, Y3HABATH HOBOE 00 OKpPY)KaroIleM ux Mupe. [loydeHHOe 3HAHHE CITYKHT IPU 3TOM



H T0Ka3aTCjIbCTBOM HCTHHHOCTH (I/IJ'IPI J'IO)KHOCTI/I) BBIABUHYTBIX KOHBIMHU 3KCIICPUMEHTATOPAMU TEX
WM HHBIX TEOPETHUYCCKUX npennonomeﬂm‘«‘l, TMOCKOJIBKY HWMEHHO B XOIE TBOPYECTBAa OHHU
NOATBEPXKAAKOTCS WX OITPOBEPTrat0OTCA HpaKTI/IKOfl.

HampaB/jienusi o0y4enus.

ITporpamma «JIEI'O xoHCTpyHpoBaHUE U pOOOTOTEXHUKA) pacCUUTaHa I 00ydaromuxcs 5-
6 KIIacCOB U MMEET MH)KEHEPHO-TEXHWYECKOE HaNpaBJIEHHE, NP KOTOPOM IPOMCXOAMT CO3[AaHUE
PoGOTOB, POOGOTOTEXHMYECKHX CHUCTEM Ui Pa3BUTHS H300PETATENbCKUX M PaLlMOHAIN3aTOPCKUX
criocoOHOCTEH Yepe3 MPOEKTHYIO U yUeOHO-HUCCIEN0BATENBCKYIO NEATENBHOCTD.
Heusmennast o0s3aTenbHas 4acTh IPOrpaMMbl (MHBapHaHTHAash 4YacTh) CONEPKUT O OCHOBHBIX
Momynei: «Ob6ume mpenctaBieHusi 0 poboToTexHukey, «OCHOBBI KOHCTPYMPOBAHMS MAllMH M
MexaHu3MoB», «Cucrema mnepenBwkeHuss pobotoBy», «Kontpomaep. CEHCOPHBIE CHCTEMBD),
«MaHuIYJISIMOHHBIE CUCTEMBDY, «Pa3paboTka mpoeKTay.
JlonoHUTENBPHAS YAacTh MPOTrpPaMMbl MPENYCMOTPEHA Uil MHAMBUAYAJIBHBIX M IOATPYIIIOBBIX
3aHATHA B KAueCTBE IOJATOTOBKH OOyUYArOMMXCS K €XETOIHBIM COPEBHOBaHMIM, KOHKypcam
Pa3MYHBIX YPOBHEH: IIKOJBHBIX, FOPOACKUX, OKPY)KHBIX, BCEPOCCHHCKOM M  MEXKIYHapOIHOH
omamnuazne po6otos (nanee WRO) 0CHOBHOI KaTErOpHH.

OTin4yuTeIbHbIE 0COOCHHOCTH.

OTInMYMTENBHON OCOOEHHOCTRIO JAHHOM MPOTPaMMBI SIBISETCS TO, YTO OHA NOCMPOEHd Hd
obyuenuu 6 npoyecce NPAKMUKU.

[TpocToTa B MOCTPOEHMM MOJIENU B COUETAHUM C OOJBLIMMM KOHCTPYKTUBHBIMH BO3MO)KHOCTSIMH
KOHCTPYKTOpa MO3BOJIIIOT JETSAM B KOHLE 3aHATHSA YBHIETH CAECIAHHYH0 CBOMMM PyKaMH MOJEIb,
KOTOpasi BBIIIOJTHSET TIOCTABJIEHHYIO HMH JKE 3a7a4y.

Voke Ha Ha4aJbHON CTaguKM MPUOOINEHMS K TPOLECCY TBOPYECTBA, MpPHU PENPOAYKTHBHOM
KOHCTPYMPOBaHMH (T10 TOTOBBIM MHCTPYKLIHMSM U CXeMaM) U cOopke pob6oTa 1o obpasy u momodmuro
CYIIECTBYIOLIMX, 00yHaroLuecs MpuoOpeTaroT A cebs HEMAIO HOBHIX HAay4HBIX M TEXHHYECKHX
3HAHWH.

B mnomcke peIIeHHs TEXHWYECKUX 3afad IIPETBOPSIOTCS B JKU3Hb OCHOBHBIE CTYIIEHH
TBOPYECKOTO MBIILIEHUS. DTO MPEXIE BCEr0 KOHIIEHTPAIMs UMEIOLIMXCS 3HAaHUH U OIbITa, 0TO0p U
aHamu3 ()AKTOB, WX COMOCTaBJieHHE W O0OOOLIEHHE, MBICIEHHOE IIOCTPOEHHE HOBBIX 00pa3os,
YCTAHOBJIEHHE MX CXO/ACTBA M PA3JIMYUs C CYLIECTBYIOLIMMYU PEATbHBIMI 00BEKTAMH.

MeToabl 00y4eHus.

DddexTuBHOCT 00y4eHHMsS OCHOBaM pPOOOTOTEXHMKM  3aBMCHT OT OpraHM3alMd 3aHATHH

MPOBOAMMBIX C IPUMEHEHHEM CIIEIYIOIMX METOOB IO CTIOCO0Y MOy YEHNMs 3HAHUM MPEII0KEHHbIX

B.A. OranecsoM.(1980r.), B.IT. becnanbko(1995 r.):

e OOBACHUTENBHO - WUTIOCTPATHBHBIA - MpPEIBSBICHHE HHPOPMALMH PA3IUYHBIMH CIOCOOaMH
(0OBsicHeHMe, pacckas, Oecema, MHCTPYKT@X, AEMOHCTpallis, paboTa € TEXHOJIOIHYECKUMH
KapTamH4 U Jp.);

e DBPUCTHYECKHMIi - METOJ TBOPYECKOM AEATENBHOCTH (CO31aHNE TBOPYECKHMX MOJENEH | T.11.)
ITpo6aeMHBIH — TOCTAHOBKA MTPOGIEMBI X CAMOCTOSTENbHbIH MOUCK €€ PElIeHHs 00y JaroIUMUCS,

e [IporpaMMHpOBaHHBIH - HAOOP OMEpalUii, KOTOPbIe HEOOXOIMMO BBIIIOJIHUTE B XOMI€ BHIMOTHEHUS
NpaKTHYECKuX paboT (Popma: KOMITBIOTEPHBIi ITPAKTUKYM, TPOEKTHAS JIEATEIHHOCTB ),

e PenpoayKTUBHBIN - BOCIIPOM3BOJACTBO 3HAHUM M CIIOCOOOB AeaTensHOCTH ((opma: cobupanue
MoZenel 1 KOHCTPYKIHHA 1o 00pasity, Oecena, ypaKHEHHUs 110 aHAJIOoTy),

e YacTUYHO - TOMCKOBBI# - perneHue MpoOIeMHbIX 3a1a4 C IOMOLIBIO [1E1arora;



e TIOMCKOBBI — CAMOCTOSITENIFHOE PELIEHUE PodIeM;

e Merox mNpOOJIEMHOr0 M3IOXKEHUSI - TTOCTAaHOBKA MPOOJIEMBI II€faroraM, pELICHUE €€ CaMUM
TIEAaroroM, CoyJacTue 00yJaroImxcs IPU PEIICHUHN.

e MeTon mpoeKToB.

[TpoeKTHO-OpPHEHTUPOBAHHOE O00YyYEHHE — 3TO CHCTEMATHYECKMil yueOHbIH METOJ, BOBJICKAOIIMIA

YYaIIuXCs B MPOLECC MPUOOPETEHNS 3HAHUI U yMEHUH C MOMOLIBIO IIMPOKOH HCCIIEN0BATELCKOM

NEATENbHOCTH, 0asupyIOIIEcss Ha  KOMIUIEKCHBIX, pealbHbIX BONPOCAX M  THIATEIHHO

npopabdOTaHHBIX 3a/laHUAX.

IIporno3upyembie pe3yJibTaThI.

JInyHOCTHBIE Pe3yJIbTaThl 00yUeHHsI:

e (HOPMHPOBAHKE TIO3HABATENHHBIX MHTECPECOB, MHTEIIEKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
o0yJarommxcs,

e (OpMHpPOBAaHHME LEIOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U TEXHOJIOTHH;

® CaMOCTOSTEIBHOCTh B IPHOOPETCHUH HOBBIX 3HAHUH ¥ IPAKTHYECKUX YMEHUM,

® TOTOBHOCTh K BBIOOPY JKM3HEHHOI'O IYTH B COOTBETCTBUM C COOCTBEHHBIMH HHTEPECAMH U
BO3MO)KHOCTSIMH;

® TIPOSIBJIEHHE TEXHUKO-TEXHOJIOTMUECKOT0 MBIILIEHHS IPU OPraHU3alluK CBOCH ICATEIBHOCTY,

e MoTHMBaLUs  00pa30BaTENbHON  HEATENBHOCTM  IOKOJIBHHKOB HAa  OCHOBE  JIMYHOCTHO
OPUEHTUPOBAHHOIO MOAX0/A;

e (opMHpOBaHKWE LEHHOCTHBIX OTHOMIEHMH IPYr K ApYry, YYMTEI0, aBTOPaM OTKPBITHH U
u300peTeHuid, pe3ynbTaTaM 00y4eHus,

e (OpMHpPOBAHHME KOMMYHMKATHBHOM KOMIIETEHTHOCTH B TIPOLECCE MPOEKTHOH, y4eOHO-
HCCJIEN0BATEILCKOM, HTPOBOH EATEIBHOCTH.

MeTtanpeaMeTHbIe PE3YJIbTAThI:

© OBJIAJICHHE COCTABJIAIOIIMME MCCIEIOBATENHCKOM U MPOEKTHON NEATENbHOCTH. YMEHHS BHIETH
npobjeMy, CTaBUTh BONPOCHI, BBIABMIATh THUIIOTE3bI, [aBaTh ONpPEACNICHHUS TOHATHAM,
KJ1acCUUIMPOBaTh, HAOIIONATh, MPOBOAMTH JKCIIEPUMEHTHI, NEIaTh BHIBOJBI U 3aKIHOYCHMUI,
CTPYKTYPUPOBATh MaTepUall, 00BSICHATH, 10Ka3hIBATh, 3AIIHUIIATE CBOM HICH,

e YMEHHE CaMOCTOSTEIHHO OMpPEAENATh LENH CBOEro OOyYeHWs, CTaBUTh M (JOPMYJIMPOBATH s
cebs HOBBIE 3a1aYd B y4é0e ¥ MMO3HABATE/IbHON AEATEIbHOCTH, Pa3BMBATh MOTHBBI U MHTEPECHI
CBOEH MO3HABATEIbHOM AEATEIBHOCTH,

e OBJAJICHHE OCHOBAMH CAMOKOHTPOJIS, CAMOOLIEHKH, IIPUHATHS PEIICHHW K OCYIIECTBICHHUS
OCO3HAHHOT0 BEIOOPA B YueOHOH U MO3HABATENLHOM AEATEIILHOCTH,

e yMEHHE CO03[1aBaTh, MPUMEHATH W NPe0OPa3OBBIBATL 3HAKA W CHMBOJIBI, MOJIEIH, CXEMBI I
pelneHus yueOHbIX U NI03HaBaTENbHbIX 3a/1a4,

e Da3BUTHE MOHOJIOTHYECKOH M [IMAlOTMYECKOM pEYM, YMCHHS BBIpRKAaTh CBOM MBICIIH,
CIIOCOOHOCTH BBICIYIIHBATh COOECeNHUKa, TMOHMMATh €ro TOYKY 3PEHHs, NpHU3HABATh IPaBO
APYroro 4ejoBeKa Ha MHOE MHEHUE,

e (opMHpOBaHHE yMEHMI pabOTaTh B IPYIMIE C BHIIOJTHEHMEM DA3jIMYHBIX COLMAIBHBIX POJIECH,
NPENCTABIATh U OTCTaUBaTh CBOU B3TJIA/IBI M YOEKIEHHUS, BECTH IUCKYCCHIO,

e KOMOWHHUPOBAHWE W3BECTHBIX AITOPUTMOB TEXHMYECKOrO W TEXHOJOTHYECKOr0 TBOPYECTBA B
CUTYaLHUsIX, HE IPEATNOIAraroliiX CTaHIaPTHOTO0 IPUMEHEHHS OHOTO U3 HUX;

® [IOVCK HOBBIX PEIIEHUM BOHUKINEH TEXHUUECKON UITH OPraHM3alMOHHOH Ipo0IeMbI,

® CaMOCTOSTENbHAS OpraHu3allds W BBIIIOJIHEHME Pa3IMYHBIX TBOPYECKHUX paboT Mo CO3oaHHIO
TEXHHUUYECKUX U3IEIIHH,




® BHUPTYaJbHOE U HATYPHOE MOACIUPOBAHHE TEXHUYECKUX OOBEKTOB UM TEXHOJOTHYECKUX
IIPOLIECCOB;

® TIPOSBJIEHME WHHOBALIMOHHOIO MOJAX0MA K PELICHHIO YUeOHBIX M MPAaKTHYECKUX 3a/1a4 B TIPOLIECCE
MOJEMUPOBAHUS U3IEIUS WM TEXHOJOTMYECKOTO MTPOIIECCa;

® BBIABJICHHE IMOTPEOHOCTEH, MPOSKTUPOBAHKE U CO3IaHUE 0OBEKTOB, UMEIOLIUX TOTPEOUTEIIBHYIO
CTOUMOCTB;

e (QopMHpOBaHHE W pPAa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIb30BaHMS HMH(MOPMAIMOHHO-
KOMMYHUKAITHOHHBIX TEXHOJIOTHHA.

IlpeaMeTHBIE pe3yabTaThl 00yUeHHSs

® yMEHHE MCTOJIb30BaTh TEPMUHBI 001acTH «P0OOTOTEXHUKAY,

® yMEHHE KOHCTPYHUPOBATh MEXAHU3MBI 1JIsl IPeoOpa3oBaHuUs IBUYKEHUS,

YMEHHE KOHCTPYHUPOBATh MOJIEIIH, UCIIOB3YIOIINE MEXaHUYECKHUE NIEPENAUU, PEAYKTOPHI;

YMEHHE KOHCTPYUPOBATh MOOUIIBHBIX pOOOTOB, HCIIOIB3YS PA3IMUHBIE CUCTEMBI IEPEIBHIKEHUS,

yMEHHUE nporpamMmMupoBath KOHTpoaep NXT u CEHCOpHBIE CUCTEMBIL;

yMEHHE KOHCTPYMPOBATh MOIENU TPOMBIIUIEHHBIX POOOTOB C pa3MM4YHbIMH I'€OMETPUYECKUMU

KOH(UTypalysiIMUi; YMEHUE COCTABJIATH JIMHEHHbBIE aJITOPUTMBI YIIPABJICHUS HCIIOJHHUTEISIMH U

3aIUChIBATh UX Ha BBIOPAHHOM SI3BIKE IIPOTPaMMUPOBAHHUS;

®© YMEHHE MHCIIOJb30BaTh JIOTMYECKHE 3HAUEHMS, OINEpald M BHIPAKEHHS C HUMH, yMEHHE
(opMasbHO BBITIOJIHSTH ANTOPUTMBL, OMMCAHHBIE C HCIIONB30BAHUEM KOHCTPYKUMN BETBICHHS
(YCIIOBHBIE OTEPATOPHI) U TOBTOPEHHS (ILIMKIIbI), BCIIOMOTATENbHBIX AJITOPUTMOB, MPOCTBIX U
TaOJIMYHBIX BEJIMYMH, YMEHUE CO3/1aBaTh W BBIMOJHATH IPOTPAMMBI JJISi PEUICHUS HECIOMKHBIX
AJITOPUTMHYECKHX 32124 B BRIOpaHHOU Cpezie mporpaMMHpPOBaHIS,

® YMEHHE MHCIIOJIb30BaTh TIOTOBBIE IIPUKIAIAHBIE KOMIIBIOTEPHBIE IIPOrpaMMbl M CEpPBHUCHI B
BBIOPaHHOI CrieManu3aluy, yMEHUE paboTaTh C OMUCAHUSIMU IIPOTPaMM U CEPBHCAMU;

© HaBBIKM BeIOOpA CrIoco0a MpeCTaBIECHNS JaHHBIX B 3aBUCUMOCTH OT IIOCTAaHOBJICHHOH 3a/1a4H;

® paLMOHAJIBHOE KCIIOJIB30BaHUE Y4eOHOH M JOIOIHHUTENBPHOM TEXHUYECKOH M TEXHOJIOIMYECKOU
UH(OpMALHHK 1JIs IPOSKTHPOBAHHUS U CO3IaHMsI pOOOTOB M POOOTOTEXHUYECKUX CUCTEM;

® BJIaJCHUE aITOPUTMAMH U METOJaMHU PELICHUS] OPraHU3aLlMOHHBIX U TEXHUYECKUX 33124,

e BJAQJICHHE METOAAMH YTEHHs M crocobamMu TIpaUyecKoro MPEICTABICHUS TEXHUYECKOMH,
TEXHOJIOTMYECKOU ¥ MHCTPYKTHBHOW HH(OPMALHH;

® TpPUMEHEHHE OOLIEHAYYHBIX 3HAHWI MO MPEIMETaM E€CTECTBEHHOHAYYHOIO M MaTeMaTU4ECKOro
IIMKJIa B ITPOLIECCE MTOATOTOBKU M OCYIIECTBICHUS TEXHOIOTUIECKUX IIPOLIECCOB;

e pianeHre GpopmMaMu yueOHO-HUCCIEN0BATENBCKOM, MPOEKTHON, UTPOBOH NEATEIBHOCTH,

e I[UIAHMPOBAHHWE TEXHOJOTMYECKOro Mpoiecca B  IpoLecce co3jaHust  poOOTOB U
POOOTOTEXHUYECKUX CUCTEM.

IlepBbiii 3Tan o0y4yenusi: «JIero KORCTPpyHpPOBaHHE»

Kypc «Jlero KOHCTpyHpoBaHue» SBISeTCS 0a30BIM M HE MPEAINOIAaraeT HaJIHuHsd Y
00yJaeMbIX HABBIKOB B 00JIACTH KOHCTPYWPOBAHHS U IPOrPAaMMHPOBaHMA. YPOBEHb IOArOTOBKH
yYaIIUXCs MOXKET ObITh pasHbIM. Peanu3aliyis JAaHHOTO JdTana Kypca [O3BOJSIET CTUMYIHMPOBATh
UHTEpEC U JHO0O3HATENBFHOCTh, PA3BUBAET CIIOCOOHOCTHM K PEIICHHI0 NPOONEMHBIX CHUTyalMi
YMEHHIO HCCIIEIoBaTh MpoOjaeMy, aHalIM3UpOBaTh MMEIOIIMECS PECYPChI, BBIIBUIaTh WIEH,
TUIAHUPOBATH PELIEHUS U PEaIM30BbIBATH UX.

Kypc mpeamonaraeT NpakTHYECKOE 3HAKOMCTBO C OIPENENEHHBIM AacnekToM 0a30BOM Hayku
(bu3MKK) M HANPaBIECHUEM MCCIICAOBaHUN, KOTOPHIE IO3BONIAKOT MOATOTOBUTH YyYalMXCs K
OCO3HAHHOMY BOCIIPHSITHIO Takux TeM Kypca (usuku 7 knacca, kak «[IpocTeie MeEXaHU3MBI»,
«MexaHu4eCcKasi JHEPTus» U «3aKOH COXpaHEHWs >Heprumy». MuTerpanus yucbHoi u BHE yucOHOM
NEATEIBHOCTH YYAINUXCs, PEIIeHHWE JIMYHOCTHO 3HAUUMBIX MJIs YYeHMKa NpPUKIagHBIX 33734



CrIOCOOCTBYIOT PACIIMPEHHIO €r0 KPyro3opa, YCHUIIEHHIO MHTepeca K Hayke ¢usuke. BimoueHue B
IporpaMMy Kpy>KKa BOMPOCOB, CBSI3aHHBIX C H3yYEHHEM MHO)KECTBA IPHMEPOB TEXHOJIOTHUI
npeo0pa3oBaHUsl SHEPTHM, HCIOJNB3YEMBIX B MPOIIIOM M HACTOSIIEM, IO3BOJIMT y4YalIAMCS
MPOIBUHYTHCS 10 MyTH TO3HAHUS B 00aCTH TEXHUKU U €€ BO3MOXKHOCTEH.

OCHOBHBIMH IIENISIMH Kypca SBIISIFOTCS:

prOOpPETEHHE YIAIMMICS HaBBIKOB KOHCTPYMPOBAHHs, TPOEKTHPOBAHHS,

Pa3BUTHE JIOTMYECKOTO MBILIIEHUS ¥ IPOCTPAHCTBEHHOTO BOOOPaKEHH S,

pacuIMpeHre Kpyrosopa B IO3HAHWM OKPYXAIOLIEro MHpa, 3HAKOMCTBO C MPOCTEHIINE
MEXaHH3MBI U UX MECTO B XKH3HHU,

3HAKOMCTBO CO Crocobamu B3aMMOIEWCTBHS NpH PaboTe Hal COBMECTHBIM IIPOEKTOM B
rpynmnax.

Ilepeyens 3HaAHHI U YMEHHH, POPMHPYEMBIX y y4alIUXCsl.
B pe3ysbTaTe OCBOSHHS IPOTPAMMBI JaHHOTO KypCa, YJaIliecs TO/DKHBI 3HATh:

0011KE MTOJIOYKEHUS ¥ OCHOBHBIE TPUHIIAIIBI MEXAHUKH;

BHIbI IBIOKEHHUS: TIOCTYIIATENBHOE, BpalaTebHOE, KOIe0aTenbHOE;

croco0bI peodpa3oBaHus BUA, HATIPABIICHUS U CKOPOCTH IBHIKEHUS,

pa3BUTHE YMEHUS TBOPYECKH MOJXOJUTh K PELICHHIO 3a1a4H,

pasBHTHE YMEHHUs pab0oTaTh 110 NPEI0KEHHBIM HHCTPYKLIUAM;

Ha3BaHUS JeTalleil MalliH, IPUEMb] COEIUHEHMS IETATIEH,

crioco0bl COOPKH Y3II0B U3 IETANEH, Ha3HAUYEHUE y37I0B U IPHMEHEHHE WX B TEXHUKE,
OCHOBHBIE TIPHEMBI COOpKH Mozesel W3 neraneld u y3noB KoHcTpykTopa LEGO NXT
Mindstorms 9797,

pasBuTHE YMEHUs paboTaTh MO BOOOPaKAEMBIM HHCTPYKIIMAM,;

Pa3sBHUTHE YMEHUS TOBECTH PELICHUE 3aja4u 10 paboTaromel MoIenH,

pasBUTHE YMEHHUS H3JIaraTh MBICIU B YETKOW JOTMYECKOM IMOCIIEN0BATEIBHOCTH, OTCTAUBAT
CBOIO TOYKY 3PEHHS, aHAIM3MPOBATH CUTYallMI0 M CaMOCTOATEILHO HAXOIMTh OTBETHI Ha
BOIIPOCHI, ITyTEM JIOTHIECKHX PACCYXKIECHHM.

untepdetic nporpammuoro obecrneyeHust Mindstorms NXT-G

B pe3yJibTaTe OCBOCHMS JAHHOTO pa3aeiia porpaMMel, y4amuecs NOJDKHBI YMETh:

cobupaTh NEHCTBYIOLIME MOIEIH 10 TEXHOJIOIMIECKHM KapTaMm;

JOBOIMTH PELICHHE 3a1auH 10 pabOTaroIIEeH MOIEIH,

00BENMHATS Pa3HOOOPa3HbIE KOMIIOHEHTHI B €IMHYI0 (yHKIMOHAIBHYIO CHCTEMY,
TIEPENPOEKTUPOBATH TEXHOIOTHYECKHE CHCTEMBI M MX 3JIEMEHTBI [JIsl PEIICHHS HOBBIX 3a/ad.

O:xupgaembie pe3yJibTaThbl:

OcBoeHKE OCHOBHBIX MPABHUII 00BEIMHEHNS, TPUOOPETEHNE HABBIKOB PaOOTEI B KOJLUIEKTHBE
Pa3BuTh 1M03HABATEILHBIE YMEHUS U HABBIKK yYaIlUXCH,

VMETH IOBECTH PEIICHKE 3aa9H 10 paboTaroeil MOIENH,

VYMeTh OPUEHTHPOBATHCS B MH(POPMALMOHHOM IIPOCTPAHCTBE;

YMETh CaMOCTOSITENIHHO KOHCTPYHPOBATh CBOM 3HAHMUS,

YMeTh KPUTUYECKHU MBICIUT.

Y4acTue B J1ero- KOHKypcax.

Kypc paccuuran Ha 1 rox o0yuenus (70 qaco), 2 yaca B HEZEIHO.
Bospact nere#i 10-12 ner.

Cpencra 00yueHus:
o Konctpykropsi LEGO Education cepun " Mup sneprun E-Lab", nabopsr Ne 9618, 9630, 9680,



e «Pobororexnuka» Habop WeDo Ne9580, 9585
e [lepropo6ot NXT 9797 ¢ mporpaMMHbIM 00€CIIEYEHUEM K HUM.
e [lubpossie pa3pabOTKU yUUTENS K YpoKaM (TPe3eHTalUH, CAHThI, TECTHI U T.1.).

Bropoii 3Tan 00yuenns «Po0oToTexHHKA».

Kypc mo3BoJsieT JIETKO MOHSTh OCHOBBI POOOTOTEXHUKM M HAyYUThCS KOHCTPYMPOBATh YMHBIE
yIIpaBJisieMble MAIIMHbL. DTO 3aXBATHIBAIOIINE 3aHATHSA, HA KOTOPBIX Pa3pabaThIBarOTCS TEXHUYECKHE
mozend u3 LEGO-KOHCTPYKTOPOB ¥ MPOTPAMMHPYIOTCS MHKPOKOMITbIOTEPBI. CoOpaHHBIE MOAEIN
KUBYT 10 33IaHHOM MTPOrpaMMe ¥ COPEBHYIOTCS MEXLY COOOM.
3aHATHS HAUMHAKOTCA ¢ OOCY)KIEHHs MPUHIIMIIOB MOCTPOEHMs WHTepecHOH Mmozmenu w3z LEGO
KOHCTPYKTOpA, JaJIEE MAET HEMOCPENCTBEHHAs: COOPKa M YCTaHOBKA MOTOPOB M IaTYMKOB 0OpaTHOM
casu. CoOpaHHas KOHCTPYKIMsI IIPUCOENMHSAECTCS K MHUKpO KommbroTepy NXT, KoTOpbIH
npexacrasisetr u3 cebs mporpammupyemsii 6mox LEGO, (yHKImMOHMpYyOIMA KaK aBTOHOMHBIM
KOMITbIOTED. B XO/€ MPaKTUYECKUX 3aHATUH ydyalluecsi CTPOSAT ACHCTBYHOLIME MOIETH PEalbHbIX
MEXAaHH3MOB, J>KHBBIX OPraHM3MOB M MAIlWMH, MPOBOASAT €CTECTBEHHOHAYYHBIE OKCIIEPUMEHTBI,
OCBAaWBAIOT OCHOBBI HH(POPMATHKH, AITOPUTMUKH U POOOTOTEXHHMKH, IOIYTHO YKPEIUIAS CBOH
3HAHUS [0 MaTeMaTHKe W (PU3WKe, MPUOOPETAalOT HAaBBIKM PabOTHI B TBOPYECKOM KOJUIEKTHBE.
Pa6oTas mapamu, WM B KOMaHaxX, yUaluecs B paMKax JaHHOTO Kypca CO3Iar0T M MPOrpaMMHUPYIOT
MOJIE/IH, TIPOBOIAT WCCIICNOBAHMS, COCTABIIAIOT OTY4ETHI M OOCYXKIAIOT WIEH, BO3HUKAIOIIME BO
BpeMs paboThI C STUMH MOJEIISAMH.

VyamumMces JaHHOTO Kypca MPeI0CTaBIIAETCS BO3MOKHOCTD IIPUHATH y4aCTHE B MYHHIIUIATBHBIX
U PErvOHAJIbHBIX COPEBHOBAHMUSX IO POOOTOTEXHHMKE.

Iesib TaHHOTO Kypca — TOCPEACTBOM KOHCTPYHPOBaHMS M IPOrpPaMMHPOBAaHMs POOOTOB, HAYYHTh

YYaLIUXCsl CAMOCTOSITEBHO MBICTUTh, HAXOMUTh M PEMIATh MPOOIEMBI, TPUBJIEKAS Il STOTO 3HAHUS

W3 pasHbIX O0NacTeif, yMETh NMPOTHO3HUPOBATH PE3YJbTAThl U BO3MOXKHBIC IMOCIIEICTBUS PasHbIX

BApPUAHTOB PELLICHHUS.

3agayu:

e 3akperuieHHe u yriryOJIeHHe HaBbIKOB KOHCTPYMPOBAHKS M POSKTUPOBAHU,

e CrocoOCTBOBAaTh PA3BUTHI0 HHTEPECa K TEXHUKE, KOHCTPYHPOBAHHIO, MPOrPaMMHPOBAHUIO,
BBICOKHM TEXHOJIOTUSM, GOPMUPOBATH HaBBIKH KOJUIEKTUBHOIO TPYA.

e Hayuurs yueHMKOB (hOpManM3allf, CpaBHEHWIO, OOOOLIEHMIO, CHHTE3y IIOJY4YCHHON
UH(OPMALIHK C UMEIOLTUMUCS 0a3aMy 3HAHUH.

e CdopMupoBaTh y ydallMXCsi YMEHHE KIacCH(UIMPOBATh 3a/la4M IO TUMAM C IOCIECIYIOIIUM
PELIIEHHEM ¥ BEIOOPOM OTIPEIEIEHHOTO TEXHUYECKOTO CPECTBA B 3aBUCHMOCTHU OT €r0 OCHOBHBIX
XapaKTEPUCTHK.

e CdopMHUpoBaTh aIrOPUTM AEHCTBAN MO Pa3paboTKe BapUAHTOB HCMONb30BaHMSA MH(OPMALMHI H
TIPOTHO3UPOBAHMIO TOCJIEICTBHII pEaNu3alii PEelIeHHs NPOOIEMHON CHUTyaluu (KOHKDPETHOM
3a/a4u, s PELIeHIsI KOTOPOH pa3pabaTsiBacTcs podoT).

o IIpuBMBAaTH HABHIKA MPOrPAMMHPOBAHHs Hepe3 pa3paboTKy MpOrpaMM B BU3YallbHOH Cpele
MPOrpaMMHUPOBAHUS, Pa3BUBATh aITOPUTMUYECKOE MBILIICHHE

Yuamuecs: 10/KHbI 3HATH:

e BIMSHHE TEXHOJIOIMYECKOMH MEATEILHOCTH YEOBEKa Ha OKPY>KAKOIIYI0 CPEIy M 3M0POBbE;

e 0067aCTh NPYMEHEHWs W HA3HAUCHWE MHCTPYMEHTOB, pPa3jMYHBIX MAIIMH W MEXaHU3MOB,
TEXHWYECKUX YCTPOUCTB (B TOM YKCIIE KOMIIBIOTEPOB),
UCTOYHHK, CIIOCOOBI MPe0OPa30BaHuUs U COXPAHEHHUS SHEPIHH,

® BUIbI IEPEIATOYHBIX MEXaHU3MOB U UX TEXHUYECKHUE XapPaKTCPUCTHKY,



KOHCTPYKTHUBHBIE 0COOEHHOCTH Pa3UUHBIX MOJENEH, COOPY)KEHUN 1 MEXaHU3MOB;

BUJIbI IOJBIDKHBIX M HETOABIIKHBIX COEIMHEHUH B KOHCTPYKTOPE;

OCHOBHbIE TIPHEMbI KOHCTPYHPOBAHUS POOOTOB;

OCHOBHBIE TIOHSITHSI, HCIIOJB3YIOIIHE B POOOTOTEXHUKE: MUKPOKOMITBIOTED, NATYHK, CEHCOP, MIOPT,

paspeM, ynbTpa3Byk, USB-kxabenb, uHTEep(delic, MKOHKA, IMPOrpaMMHOE OOECNEYEeHHE, MEHIO,
MOJMEHIO, TTaHEJIb HHCTPYMEHTOB;

unTepdetic nmporpammHoro obecneuenuss Mindstorms NXT-G, Robolab.

Yuaniuecsi 10/2KHbI YMETh:

MOJy4aTh HEOOX0MUMYI0 MHPOpPMALKI0 00 00BEKTE AESATENbHOCTH, UCTIONB3YsI PUCYHKH, CXEMBI,
ICKH3bI, YepTexkH (Ha OyMakKHBIX U DJIEKTPOHHBIX HOCUTEISX ),

OCYIIECTBJIATH MPOCTEHINE onepaluy ¢ ¢aiinamy,

CaMOCTOSITEIbHO pEelIaTh TEXHHYECKHE 3aJayd B IIPOLIECCE KOHCTPYHpOBaHMs pPOOOTOB

(MUIaHUPOBAHHE TIPEACTOSIIMX NEHUCTBHH, CaMOKOHTPOJb, MPUMEHATh IOIYyYECHHBIE 3HAHWS,
MPUEMBI U OTIBIT KOHCTPYUPOBAHUS U T.1.),

co3ZaBaTh MOJEIM TPH TIOMOLOM CIELHUAIBHBIX JJIEMEHTOB II0 pPa3pabOTaHHON CXEMeE,
WHCTPYKIMH, [I0 COOCTBEHHOMY 3aMBICILY;

IEMOHCTPUPOBATH TEXHUYECKHUE BO3MOXKHOCTU POOOTOB;

NPENCTABIISTH OJHY U Ty K€ HH(GOPMALUIO Pa3TUYHBIMH CIIOCO0aMH;

OCYINECTBJIATh TMOWCK, MpeoOpa3oBaHWE, XpaHEHME M Iepenady HH(GOpPMalUH, HCIONb3Ys
yKa3aTesy, KaTaJlory, ClipaBOYHUKY, IHTEpHET.

O:xupaembie pe3yJibTaThl:

YMEHHE CAMOCTOSITEJIBHO ¥ MOTHBUPOBAaHHO OpraHM30BBIBATH CBOK  ITO3HABATEJLHYIO
NEATENBHOCTE (OT MOCTAHOBKH LIEJTH 10 TIOTYYEHUS U OLIEHKH PE3ybTaTa),

nouck (mpoBepka) HeoOxXomumod HWHGOpPMAIMM B CIOBapsX, Karajore OuOmioTexu, Ha
3NIEKTPOHHBIX HOCUTEISX;

3JIEMEHTapHOE 000CHOBAHME BBICKA3aHHOTO CYKICHMS,

BBITIOJIHEHHE WHCTPYKIHA, TOYHOE ClIe0BaHKe 00pasiyy U MPOCTEHIIMM aIrOPUTMaM.

CO3/IaHKe YCIIOBHIA IJIs IOBBIIEHHUS YPOBHS MaCTEPCTBA;

3HAHUE OCHOB POOOTOTEXHUKH;

CaMOOIIPEEIEHHE TI0 OTHOIICHHIO K COLUAIbHO-ITHYECKIM LIEHHOCTAM 00BEIUHEHH!S,

3HaHWE OCHOBHBIX (POpM U TpeOOBaHMIA K POBEAECHUIO TOBAPHIIECKUX BCTPEY, COPEBHOBAHUM 110
JIEr0- KOHCTPYMPOBAHUIO HA MIKOJIBHOM, MyHHLIMIAJEHOM YPOBHE,

y4acTHe B JIErO- COPEBHOBAHHUSIX.

Kypc paccunrtan Ha 1 rox 70 acos, 1o 2 9aca B HEJEIIO.
OcHoBHas popma paboThbl — IPAKTHUECKHE 3aHATHS.
Bospact nereit 12-14 ner.

CpencrBa o0yueHus:

Ludposoe obopynoBanue: npoekrop, APM yuuTes, KOMIIbIOTEPHBIHA Kiacc.
Konctpykropsl LEGO Education Texxonorus u ¢pusuxa 9686, 9641, Tlepsopobor NXT 9797 ¢
MPOrPaMMHBIM 00€CTICYEHHEM K HUM.

[udpossie pa3paboTky yauTelst K ypokaM (IIPE3eHTAIMH, CAUTBI, TECTBI M T.1I.).

Conep:xaHue nMporpaMmmbl



1. O0mue npeacTaB/aeHUs: 0 pOGOTOTEXHHUKE
Beenenue B 1€ro-kOHCTpyUpOBaHHUE

O6ue npencrasnenus o6 o6pazoBaTenbHbIX KOHCTpyKTOpax LEGO. KpaTkoe pesiome Toro,
910 OymyT u3y4aTh yuamlMecs Ha TPOTSHKEHWM BCEro Kypca OOyYeHHs —Jiero-
KOHCTPYMPOBaH¥0. OCHOBHBIE CIIOCOOBI U MPHUHIIMIIBI JIET0-KOHCTPYUPOBAHHMS. JIEMOHCTpALIUS
BH/ICOPOJIMKOB JIETO-MIPOEKTOB «POOOTOTEXHUKAN

IIpaxtryeckas pabota: COopka netaneii 06pasoBatensHOro koHctpykropa LEGO Mindstorms.

PoboToTexnuka
OcHoBHble ToOHATHS poboToTexHUkU. Mcropus pobororexuuku. O6ume npeacTaBieHus o6
obpasoBarenbHoM KOHCTpykTope LEGO Mindstorms NXT. O6mue mnpencraBieHus o
nporpaMMHOM obecnieuenuu NXT-G, Robolab.
[IpakTrueckue paboThI:
a. Konctpyuposanue po6ota no rexsonoruueckoit kapre LEGO Mindstorms NXT.
0. 3nakomcTBO ¢ UHTEpdeiicom mporpammuoro obecneuenus NXT-G.
B. ITporpammupoBanue pob0oTa ¢ MOMOLIBIO 3TTEMEHTAPHBIX KOMaH KOHTposuiepa NXT.
r. 3HaKOMCTBO ¢ uHTEpdeticom nporpamMmmaoro obecreyenus Robolab
2. OCHOBbI KOHCTPYMPOBAHHSI MAIIMH H MEXaHH3MOB
OTambl KOHCTpYyWpOBaHUS. TpeOGOoBaHUS, TPEABSIBISEMbIE K KOHCTPYKLMSAM:  IIPOYHOCTD,
JKECTKOCTh, YCTOWYHUBOCTb. AHanu3 CyIIECTBYIOUIMX KOHCTPYKLHH IpPOrpaMMHO
YIPaBIAEMbIX MalIMH M NPUHLUMUIOB HMX paboThl. ANTOPUTM KOHCTPYMPOBAHHS IO
UHCTPYKLMAM. 3HA4E€HHE MAIlMH, MEXaHW3MOB B IKM3HHM YEJIOBEKAa. BHUIBI TMPOCTBIX
MEXaHH3MOB. XapaKTepUCTUKA THUIIOBBIX JETAell MEXaHW3MOB BBIMOJHAEMBIX M3
KoHCTpykTOpa Lego. OOmme npencrapineHus 0 MexaHWYeckux nepenadax. Kmaccuduxaris
MEPEaTOYHbIX MEXAaHU3MOB. KHHEMAaTHYECKME CXEMbl MEXaHM3MOB. MeXaHWU3MBI s
npeoOpa3oBaHusl JBIKECHHs (3y04aTO-peeuHbli, BHHTOBOM, KPUBOIUMITHBIA, KYJIMCHBIMH,
KynaukoBblif). 3yb4aTeie nepenaun (HUIHHAPUYIECKHE, KOHHYECKHE, YEPBIYIHAsT). PeayKTOpSI,
MYJbTUIUIMKATOPBl: BHIBI, XapaKTEpUCTHKA. JIBUratenu TMOCTOSHHOTO ToKa. IllaroBeie
SJIEKTPOJBHUIATEIIA K CEPBONPHUBOBI. [IpOEKTHPOBaHUE SNIEKTPOMEXAHHYECKOTO MPUBO/A MAIIUH C
CEPBOIPUBOJIOM.
ITpakTrueckue paboThL:
a. Croco6s! coenunenus neraneit kouctpykropa LEGO Mindstorms NXT.
0. Cosmanue MexaHM3MOB [JsI NpeoOpa3oBaHUS MBIDKEHUS: 3yOuYaTO-pEeeyHbIH, BUHTOBOM,
KPUBOLIUITHBIN, KYJIUCHBIH, KYJIa4KOBBIH.
B. Co3nmanue mMonenel, UCTIOMB3YIOUMX 3y04aThie (IHTHHAPUIECKUE, KOHUIECKUE, YSPBSIIHAs ),
LIETTHbIE, PEMEHHBIE, ()PUKLHUOHHBIE TIEPETAYH.
r. Co3manue Mozeneil, WUCIONB3YIOMMX JABUTaTeNM IOCTOSHHOIO  TOKAa, LIAaroBBIE
ANEKTPOJIBUTATENN U CEPBOTIPUBO/IBL.
n. Co3maHue UMIMHAPUYECKHX, KOHHYECKHUX, KOHHYECKO-IMIMHAPUYIECKUX, HUEPBIYHBIX
PELYKTOPOB.
3. Cucrembl nepeaBH:KeHHSI po00TOB
[TotpebHOoCTH MOOMITEHBIX po00TOB. TUMbI MOOUIBHOCTU. KONIECHBIE CUCTEMBI MTEPEIBIDKEHHUS
po6oTOB: aBTOMOOWIBHASI Tpymma, IPymna C IPOM3BOJIBHBIM HE3aBHCHMBIM IOBOPOTOM
Ka)XXI0ro Kojeca BiIeBO U Brpaso. Illaratomue cucteMsl nepeaBwkeHus: poboTos: podor ¢ 2-5
KOHEYHOCTSMH, pOOOT C 4-51 KOHEYHOCTSIMH, POOOT C 6-F0 KOHEYHOCTSIMH.
ITpakTHyeckue paboThl:
a. KoHcTtpyupoBaHue 1 mporpaMMHpOBaHUE poOOTa aBTOMOOHIIBHOM TPYIITIBL.
6. KoucTpyupoBaHwe U mporpaMMHpOBaHHE poOOTa C IPOU3BOJBHBIM HE3aBUCUMBIM
MMOBOPOTOM KaKAO0T'0 KOJIECA BJICBO H BIIPABO.
B. Po060THI mepenBuraronyecs: Ha ryCEeHUIHOM XOZy.




r. KoncrpyupoaHue 1 NporpaMMUpOBaHHE IIAralOIIEr0 PoOOTa ¢ 2-51 KOHEUHOCTSIMH.
1. KoncTpyupoBaHue U MPOrpaMMHUPOBAHUE IATAOIIET0 POOOTA C 4-51 KOHEYHOCTIMH.
e. KoHctpynpoBanue u nmporpaMMHpOBaHKE HIATAOIIEr0 PoOOTA C 6-F0 KOHEYHOCTSIMHU.
4. Kontponnep. CeHcopHbie CHCTEMBI
Obmee npencrasienue o koHtpowiepe LEGO Mindstorms NXT. TakTWabHBIA [aTYUK.
3BYKOBOW HaT4MK. YIbTPa3ByKoBOH natduk. CBeToBO# maTuvk. CHCTEMA C MCIIOIL30BAHUEM
HECKOJIbKUX JaTYUKOB.
ITpakTrueckre paboThL:
a. BeiBox nzo0paxkeHuii, Habopa TEKCTOBOrO (pparmMeHTa uiau pucoBanus Ha qucruiee NXT.
6. BocnpousseneHue 3BykoBoro (aiina wmim Kakoro-iubo OXWHOYHOTO 3BYKa KOHTPOJLUIEPOM
NXT.
VYnpasnenue pobotom uepes Bluetooth.
Mcnonb3oBanue naTyvka KacaHUs ISl TPEOIOJIEHUS IPEMSTCTBUM poboTa.
JeticTBus po60Ta Ha 3ByKOBBIE CUI'HAJIBL.
Orubanue npensaTcTBui poOOTOM MPH UCTIONIB30BAHUY YIIBTPA3BYKOBOIO AaTUYHKA.
K. JIBwkeHue poboTa 1o 4epHOH JTUHMH (MCTIONb3YETCS OUH, 1Ba CBETOBBIX TATUHKA).
KonctpyupoBanue u nporpaMMupOBaHus poO0Ta, UCTIONB3YIOIIEr0 CUCTEMY M3 HECKOJIBKUX
TATYUKOB.
5. MaHunyJsiHOHHbIE CHCTEMbI
CtpykTypa ¥ COCTaBHbIE JJIEMEHTHI IPOMBILUIEHHOrO pobota. Paboume oprassl
MaHUIYJIATOPOB. CEHCOpHBIE YCTPOWMCTBA, NMPUMEHSEMBIE B Pa3IMYHBIX TEXHOJOTMYECKHX
omeparmsax. [ eomerpudeckre KOH(UTypaluud poOOTOB: neKapToBasi CUCTEMa KOOPAMHAT,
IUIMHAPUYECKasi CUCTEMa KOOPIMHAT, chepuueckas CUCTEMa KOOPAUHAT.
[pakTryeckue paboThl:
a. KoHcTpynpoBaHMe M NpOrpaMMHpOBaHHE pabodero opraHa MaHUIYJISITOpa C JaTYMKOM
KacaHusl.
6. KoncTpyupoBaHHe U TporpaMMUpOBaHUE pabouero opraHa MaHHITYJISTOpa CO CBETOBBIM
TaTIUKOM.
B. KoHCTpyupoBanwe W mporpaMMupoBaHue pabodero opraHa MaHMIyIATOpa C
yIIbTPa3BYKOBBIM JaTYUKOM.
r. KoHCTpywpoBaHHE | TIPOTPAMMHMPOBAHHE MPOMBIIIIEHHOTO poboTa ¢ TpaeKTopuei
JBIKEHUS B IEKAPTOBOM CHCTEME KOOPIUHAT.
n. KOHCTpyHpOBaHHE ¥ IPOrPaMMHPOBAaHHE IPOMBIIIIEHHOIO po00Ta C TpacKTOpUEH
IBIDKEHUS [TUJIMHIPUYECKON CUCTEME KOOPIUHAT.
e. KonctpympoBanwe u mpOrpaMMHpPOBaHME IIPOMBIIUIEHHOIO poboTa € TpaeKTOpHEH
IBIDKEHUS B C(PepUIecKoi CHCTEME KOOPIHHAT.
6. Pa3paGoTka nmpoexkTa
Tpebosanuss k mpoekty. OmpeneneHue W YTBEPKICHUE TEMATUKH MPOEKTOB. OOCykneHHE
BO3MOXKHBIX MCTOYHUKOB HH(OpMaIMK, BONPOCOB 3allXMThl ABTOPCKUX IpaB. AJITOPUTM
MOJATrOTOBKHY BICTYIIEHHS. Kak BEIOpaTh CONEpIKAHKWE M CTHIIb IIPE3EHTALUH.
[IpakTryeckue paboThl:
a. Pa3pa0oTka IUlaHA BBIMOJHEHUS IMPOEKTHOH paboThl: (OpMyIHpPOBAaHME LIENIH IIPOEKTA,
cocTaBJieHHE rpaduka paboThl Hajl TPOEKTOM.
MonenupoBanue 00beKTa.
KouncTpyupoBanue MOAEH.
[IporpaMMupOBaHKE MOJIEIIH.
OdopmieHue mpoexTa.
3anyra NpoeKTa.
. Koutpons kxauecTra 3HAHUIA
KoHTpoJIbHOE TECTHPOBAHKE. AHAIIM3 COOPAHHBIX MOJETIEH.
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KanengapHo - TeMaTHYeCcKOe NJIAHHPOBaHHe (5-6 KiIaccehb)

Konuuectso
Ne i/ HaumeHoBaHue MoayJsi, 0J10Ka U TEMbI 4acoB
1. O6mue npencrapJieHusi 0 po6oToTeXHUKE (7 YaCOB)
1.1 BBeneHue B J1ero-KOHCTPYMpPOBaHHE 3
1.1.1 | O630p o6pa3oBatenbHbIX KOHCTPYKTOpoB LEGO 1
1.1.2 | OcHoOBHBIE CBOMCTBA KOHCTPYKLIUH IIPH €€ NIOCTPOEHUU 1
1.1.3 | Croco6sl, BapuaHThl COeTUHEHMs AeTanel koHcTpykropa LEGO 1
1.2 PoGoToTexHuka 4
1.2.1 | OcHOBHBIE MOHATHS POOOTOTEXHUKH. McTOpHS POOOTOTEXHUKH 1
1.2.2 | CocrtaB, mapaMeTphl ¥ KBaJH(UKALMSI poOOTOB 1
1.2.3 | IIporpammuoe obecneuenue NXT-G 1
1.2.4 | Ilporpammuoe obecneuerue Robolab 1
2. OcHOBBI KOHCTPYHPOBAHHSI MAIIHH U MexXaHu3MOB (12 yacoB)

2.1 Mawiunst u mexanusmol 5
2.1.1 | OcHOBBI KOHCTPYHUPOBAHHUSI. 1
2.1.2 | Mammnsl 1 MexaHu3Mbl. KHHEMAaTUYECKHUE CXEMBI MEXaHU3MOB 1
2.1.3 | IlpocThie MEXaHU3MBI 1JIsi TPe0Opa30BaHksl IBUKEHHUS. 1
2.2 Mexanuueckue nepedayu )
2.2.1 | Obmue cBeneHus 1
2.2.2 | 3ybuaThie nepenauu (LMIMHIPUIECKHE, KOHWYECKHUE, YepBsUHast) 2
2.2.3 | Peeunsie, peMEHHbBIE, YEPBSIUHbIE MEpEaadU 2
2.3 Ipoexmuposanue 31eKMPOMEXAHUUECK020 NPUBOOA MAWIUH 4
2.3.1 | JIBuratenu mOCTOSHHOIO TOKa 1
2.3.2 | IllaroBbi€ 3JIEKTPOABUTATEIN U CEPBOIIPUBOIBI 1

PenyxTops! (UMIMHAPUYECKUE, KOHUYECKHUE, KOHUYECKO-
2.3.3 | NMIHHAPUYECKUE, YEPBIYHBIC) 2

3. Cwucrembl nepenBuzkeHusi po6oros (12 yacos)

3.1 Moounshbie pobonol 2
3.1.1 | [HorpeOGHOCTH MOOUIBHBIX POOOTOB. 1
3.1.2 | Tumsl MOOHIBHOCTH POOOTOB. 1
3.2 Konecrnule cucmembl REpPedBUICeHUA POOOMO8 2
3.2.1 | ABTomMoOUIbHAS TPy 1

['pynma ¢ MPOM3BOJIBHBIM HE3aBHCHUMBIM IOBOPOTOM KaXKIOTO
3.2.2 | Kojeca BJIEBO M BIIPaBO 1
3.3 Pobombl nepedsuzarowjueca Ha 2yCEHUYHOM X00y 2
3.3.1 | llenpHbIE I'YyCEHUYHBIE IIACCH. 1
3.3.2 | TpaBepCHbIE I'YCEHHYHBIE IACCH 1
3.4 HTazarowue cucmemol nepedgudicenus pobonos 6
3.4.1 | Pobort c 2-51 KOHEYHOCTSIMHU 2
3.4.2 | Po6GoT ¢ 4-51 KOHEUHOCTSAMU 2
3.4.3 | Po6oT ¢ 6-10 KOHEYHOCTSIMU 2

4. Konrtposiep. CeHcopHbie crucTeMbl (16 yacos)

O6mee mnpencraBieHune o koHTposuiepe NXT, crpykTypa,
4.1 XapaKTEPHCTHKA UHTEepdetica. 2

VrpaBlieHHe WHTECPaKTUBHBIM IPAaKTHKyMOM. IIporpaMMupoBaHHe
4.2 B NXT-G. 2
4.3 Huuyuanuszayusa c6opa 0aHHblX ¢ homouibio 0oamuuxog NXT. 12
4.3.1 | 3ByKOBOH HaTYHK 2




4.3.2 | TakTUJIbHBIN NAaTUHK (OATYHK KACAHHS) 2
4.3.3 | CBeTOBO# maTUHK 2
4.3.4 | YipTpa3ByKoBOM MaTUMK 2
4.3.5 | Cuctema c MCIIOJIE30BAHHEM HECKOJIBKUX JHATUMKOB. 2
4.4 VYnpasnenue pobotom uepes Bluetooth 2
S. ManunyasinnonHsble cucremsl (11 yacos)
3.1 Obuyee npedcmaenenue 0 RPOMbLULIIEHHBLX POOOMAX 5
5.1.1 | CTpyKkTypa 1 COCTaBHbIE JIEMEHTHI ITPOMBIIIIEHHOr0 pob0Ta 1
5.1.2 | Paboune opranbl MaHUMYJISTOPOB 2
CeHcopHbIE YCTPOHCTBA, TPHMEHSIEMBIE B PA3TIMIHBIX
5.1.3 | TEXHOJIOTMYECKUX OIEPALHIX 2
3.2 TI'eomempuueckue konueypayuu po6omoe 6
5.2.1 | PobGotsl, paboTaronye B 1eKapTOBOM CHCTEME KOOPIUHAT 2
5.2.2 | PoboTsl, paboTarommye B LHIMHAPHIECKON CHCTEME KOOPIMHAT 2
5.2.3 | Pobotsl, paboTaromue B chepudeckoi CucTeMe KOOPIHHAT 2
6. Pa3pabGorka nmpoekta (12 yacoB)
6.1 Beeoenue ¢ npoekmuyto deamenbHocmb 2
6.1.1 | TpeGoBaHus K MPOEKTY 1
6.1.2 | OnpeneneHue U yTBEPKICHHUE TEMATHKH MIPOEKTOB 1
6.2 Paboma nao npoexmom 8
6.2.1 | TTonbop 1 aHaM3 MaTEpHAJIOB O MOIEJIH TPOEKTA 1
6.2.2 | MonenupoBaH#e 00beKTa 1
6.2.3 | KoHCTpyHrpOBaHUE MOIENH 2
6.2.4 | [IporpaMMUpPOBaHUE MOJIEITH 2
6.2.5 | OdopmieHHe MpoeKTa 2
6.3 3awuma npoexma 2
6.3.1 | Ilpe3eHTal|s MPOEKTA 1
6.3.2 | O6cyxaeHue pe3yIbTaToB PaboThI 1

Bceero:




Jlono/iHHUTE/IbHAA YACTh NPOrPAMMbI
CnopTuBHOe HampaBJeHHe
Cosnanrie pobOTOB I pElIEHWS ANTOPHTMHYECKUX 3aHa4 M TEXHHUECKHMX pEIICHHMI
onmummHazsl o pobororexuuxe (WRO).
Ob6was undpopmanus. Lenu u 3anaun MeponpusTusi. [IpaBuia 0CHOBHOM KkaTeropuu (o6ime
MpaBuiia, CyaeicTBO, TpeOOBaHKA K KOMaH e, TpeboBaHus K po6OTy, TPEOOBAHHS K ITOJISIM).
IIpaktiyeckue paGoTer: IIpaBuna, 0COGEHHOCTH HIPOBOrO TMOJSi M KOHCTPYKIMEH pPOGOTOB st
OJIUMITHAIHBIX 3a1ad4. CJIAJIOM, TOHKA I10 TPSAMOH, KEreJIbpUHT, TPAEKTOPHS, IIATAIOIIUe
po60TkL, CyMO, GHATIIOH, IEPETATUBAHKE KaHATA, IAOUPUHT. ONITUMANbHBIE PELISHUS 3a1a4 C
HCII0JIb30BaHKEM nporpaMMHoro obecneuenuss NXT-G (ROBOLAB).

@®opmbl OABEACHUS HTOTOB Pean3alHH MPOrpaMMbI:

e HabmoneHue

® MPOBENCHHE  MPOMEXYTOYHBIX  MHHH-COPDEBHOBAHMHA 10 TEeMaM M HalpaBJICHUAM
KOHCTPYHPOBaHHUS

® BEINOJIHEHUE UCCIEN0BATENBCKUX PAKTHYECKUX paboT

® TIPOBEIECHME KOHTPOJBHBIX CPE30B, TECTOB

® MPOMEXYTOYHbIM W  WMTOrOBBIA  MOHMTOPDUHI  C(OPMHPOBAHHOCTH  WH(OPMALIHOHHOM
KOMITETEHTHOCTH y4alUXCH.

® y4YacTHe B TOPOIACKHX M BHYTPHUIIKOJIBHBIX TOBAPUILECKHX BCTPEUaX M0 JIETO-KOHCTPYHPOBAHHMIO.

® yYacTUE B FOPOJCKUX JIETO-COPEBHOBAHUSIX

® yYacTHE B TOPOIACKHUX U BHYTPHILKOJIBHBIX JIETO-BbICTABKAX TBOPUECKHUX HOCTHIKEHHMN

TexHnueckoe oCcHaIEHNE MPOTPAMMBbI

Konerpyxkropsbri:

«PoboroTtexnuka» Habop WeDo Ne9580. 9585

LEGO Education Elab Ne 9618, 9630, 9680.

LEGO Education cepuu " [Tepsopo6ot NXT 9797,

LEGO MINDSTORMS NXT 2.0 Bepcuu 8547

LEGO Education «®usukay 9686

LEGO Education «[TaeBmaTtukay.

ROBO TX VYuebnas madboparopus (ROBO TX Training Lab 505286)
ROBO TX Hccnenosatens (ROBO TX Explorer 508778)

OO IO s . L B0 e

Yuebno-meroanieckoe odecnedeHrne NporpaMmbl

J1.I".KonocoB «IlepBsiii mar B poborotexuuky» Mocksa. BUHOM. 2012.
OHLMKJIONEIUYECKUH ClIoBaph IOHOTO TexHuka. — M., «Ilemarorukay, 1988.

Anexcaunnp Bapcykos. Kto ects k10 B poboToTexuuku. — M., 2005r. — 125c¢.

A.® Kpaiines. Ilepsoe nyremectsue B napctso Mamus. — M., 2007r. — 173c¢.
ITepsoPobor LEGO WeDo. Ilporpammuoe obecnieuenue. Kommnekr 3amanuit. Kuura mist yauress.
MynsTumenuitasiiit CD-ROM

ITepsoPobot NXT 2.0. [Tporpammuoe obecnieuenne. Mynsrumenuitasiii CD-ROM
ITepBoPobot NXT 2.0. Beenenue B pobororexuuky. Mynbrumenuiinsii CD-ROM

CD IlepBoPo6ot/RoboLab 2.5.4. PykoBoxcTBo mosnb3oBatens. Int

Wnpyctpus passneueHuii: [leppoPo6ot1. KHura mist yautens u cOOpHHUK MPOEKTOB. int.
ABTomaTH3MpoBaHHbIE ycTpoticTa: [lepsoPobot. Kuura ajis yuutens. int.

MindStorms for schools. Educational division.

Kpyiox pobotoTexnuky, [anexrponnsii pecype]/http://lego.rke=74.ru/index. php/-lego-



B.A. Kosnosa, Pobororexnuka B o00pa3zoBanuu [3>1exTpoHHBIH  pecypc]/http://lego.rkc-
74 .ruw/index.php/2009-04-03-08-35-17, ITepmp, 2011 1.

http://9151394.ru/?fuseaction=proj.lego

http://9151394 ru/index. php?fuseaction=konkurs.konkurs
http://www.lego.com/education/

http://www.wroboto.org/

http:// www.roboclub.ru

http://lego.rke-74.1u/

http://legoclab.pbwiki.com/

hitp://www.int-edu.ru/

http:/strf. ru/material.aspx?d _no=40548&Catalogld=221&print=1
http://masters.donntu.edu.ua/2010/iem/bulavka/library/translate.htm
http://www.nauka.vsei.ru/index.php?pag=04201008
http://edugalaxy.intel.ru/index.php?automodule=blog&blogid=7&showentry=1948
http://legomet.blogspot.com

http://www.memoid.ru/node/Istoriva_detskogo konstruktora Lego
http://legomindstorms.rw/201 1/01/09/creation-historv/#more-5
http://www.school.edu.ru/int

http://robosport.ru

http://myrobot.ru/stepbystep/

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--
aLMZWI1hV19BTkdmY2s&docid=570a54dbaca3ebcd056a793084914d55%7C9355bc55d8b460489
891048e984d9175&chan=EwAAAMxpHEeDGQibzmmuORv1ksvzBghb3CQHRcVAO0s9AA%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://sd2¢cx1.webring.org/l/rd ring=robotics:id=2:url=http%3 A%2F%2Fwww%2Eandyworld%2FEin
fo%2Flegolab%2F

http://www.int-edu.ru/object.php?m 1=3&m?2=284&id=1080
http://pacpac.ru/auxpage activity booklets/




