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PABOYAS ITPOT'PAMMA 110 HAITPABJIEHUIO
«POBOTOTEXHHUKA»



TlosicHuTEILHASA 3aNIMCKA

PabGowas mporpamma, cocTaBieHa B COOTBETCTBHM ¢  TpeOoBanusimu  DexepanbHOrO
rOCYJapCTBEHHOTO 00pa3oBaTeNIbHOIO CTaHIapTa OCHOBHOro obmiero obpazopanust (PI'OC O00),
YTBEP)KJICHHOTO MpHUKa3oM MuHHcTepcTBa oOpa3oBaHuss W Hayku Poccuiickorr ®epepanmu oT
17.12.2010 Ne 1897; na ocHoBanuu yueoOHoro miana MBOY «l'umnuasus Nel r. Hosi6peck Ha 2014-
2015 yueOHbIN TOA; yueOHO-MeTOAMUECKOoro mocobus: OOpazoBaTenbHas POOOTOTEXHHKA BO
BHeypouHO#l aesTenpHOocTH. B.H. XamamoB, Ha ocHOBe aBTOpckoro kypca «PoboToTexHukay,
Kammpuna  [Imutpust  AnekceeBuua, 1.  Kypran, 2012,  (DnektpoHHbIi  pecypc).
JlanHast mporpaMMa M COCTaBJI€HHOE TeMAaTUYECKOe IUIAaHUPOBAHUE PACCYMTAHO HA 2 ToAa oOyueHus,
140 gacoB u3 pacuéra 2 yaca B Henemo. Ha3panue Kypca nepBoro roga — «Jlero KoHCTpynpoBaHue»,
BTOpOro — «PoGoToTeXHUKAY.

Hacrositiass mporpamMma  mpejjiaraeT HCIOJb30BaHUE 00pa30BaTeIbHBIX KOHCTPYKTOpoB Lego
Mindstorms NXT 9797 kak wuHCTpyMeHTa JUiss OOy4YeHHs JeTeii KOHCTPYMPOBAHUIO U
MOJICJTMPOBAHHMIO, & TAKXKE YIPABJICHHIO POOOTOM Ha 3aHATHSAX [0 POOOTOTEXHUKE.

Leau u 3aga4n Kypca
Heab: o0y4yeHre 0OCHOBaM KOHCTPYHPOBAHUS M IPOTrPAMMHUPOBAHUSI.
3agauu:
1. CrumynupoBaTh MOTHBALMIO Yy4YalIMXcs K TMOJYYEHHIO 3HAHUH, IIOMOraTh (OPMHUpPOBATH
TBOPYECKYIO JIMYHOCTH PeOCHKA.
2. CiocoOCTBOBaTh Pa3BUTHIO HMHTEpECa K TEXHUKE, KOHCTPYUPOBAHUIO, NPOTrPaMMHPOBAHHIO,
BBICOKHMM TCXHOJIOTUAM.
3. CnocoOcTBOBATH Pa3BUTHIO KOHCTPYKTOPCKHX, MHKEHEPHBIX M BEIYMCIUTEILHBIX HABBIKOB.
4. Pa3BuBaTh MEJKYI MOTOPHKY, JIOTHYECKOE, a0CTPAKTHOE M 00Pa3HOE MBIIILICHUE.
5. CnocobcTBOBaTh (POPMHUPOBAHHIO YMEHHS JOCTaTOYHO CaMOCTOSITENBHO pELIaTh TEXHUYECKHE
3aJ]a4M B TIPOLIECCE KOHCTPYUPOBAHMUS MOJICIICH.
6. ®opMuUpOBATH TBOPUECKHI MOIXOJ K PEIICHUIO IOCTABICHHOM 3a/1auM, a TAK)Ke MPEJICTaBICHUE O
TOM, 4TO OOJIBIITMHCTBO 3a7[a4 UMEIOT HECKOJIBKO PEIICHUI;
7. Pa3BuBaTh pETYNATUBHYIO CTPYKTYpPY [JESTEIBHOCTH, BKJIIOYAIONIYIO: IleJerolaraHue,
IJIAaHUPOBAHUEC (YMCHI/IG COCTaBJIATH IIJIaH I[Cf/iCTBHf/i N IMPUMCHATH €TI0 JJIA PCHICHUA IMPAKTUYCCKUX
3a7a4), MPOTHO3MpPOBaHME (MIPEIBOCXMIIEHHE OYAYIEro pe3yibTaTa IMpH Pa3IMYHBIX YCIOBHUSX
BBITMIOJTHEHUS! IEUCTBUS ), KOHTPOJIb, KOPPEKIIUIO U OLIEHKY;
8. Pa3BuBaTh HAyYHO-TEXHUYECKUI M TBOPYECKUH ITOTEHIMAT JIMYHOCTH peOeHKA TyTeM OpraHU3aluH
€T0 ACATCIIbHOCTHU B IIPOLUECCC MHTECIPAllM HAYAJIbHOI'O MHXKCHECPHO-TCXHUYCCKOI'0O KOHCTPYUPOBAHUA
Y OCHOB POOOTOTEXHHKH.

AKTYyaJIbHOCTD

PoGororexnuka - o0nacTb HAykKM M TEXHUKHU, OpPHUEHTUPOBAHHAs Ha CoO3JaHHEe pOOOTOB H
pPOOOTOTEXHUYECKUX CHUCTEM, IOCTPOCHHBIX Ha 0a3e MeXaTpOHHBIX MoJyiei (MH(OpMalMOHHO-
CEHCOPHBIX, UCIIOJIHUTENBHBIX U YIPABIISIIONINX ).

AKTyaJbHOCTB M MPaKTHUYECKasi 3HAUMMOCTh JAHHOM MporpaMmbl 00yCIOBIEHA TEM, YTO MOJyUEeHHbIE
Ha 3aHATHIX 3HAHHUS CTAHOBSTCS JJIs1 peOAT HEOOXOAMMOM TEOPETHUECKON W MPAKTUUECKOW OCHOBOM
UX JalbHEHIIero y4acTusl B TEXHUUECKOM TBOPYECTBE, BBIOOpE Oyaymie npodeccuu, B ONpeieieHuu
KU3HEHHOro mytu. OBlaneB K€ HaBBIKAMH TBOPYECTBA CErOJHSA, OHM, B JAJbHEHIIEM, CYMEIOT
OPUMEHUTh UX C HYXHBIM 3(deKkToM B CBOMX TpyAOBBIX nenax. /lamHas mporpamma momoraer
PacKpbITh TBOPYECKHI MOTEHIMAT OOYy4YaroUulerocsi, ONpPENeNUTh €ro pe3epBHbIE BO3MOXKHOCTH,
0CO3HaTh CBOIO JIMYHOCTh B OKPY)KAIOLIEM MHpE, CIIOCOOCTBYET (hOPMUPOBAHHIO CTPEMIICHHS CTAaTh
MacTepoM, UCCIEN0BATENIEM, HOBATOPOM.

Conepxanue JaHHOW MpOrpaMMbl MOCTPOEHO TakUM 00pa3oM, dYTO OOyyaromuecs: MoJ
PYKOBOJCTBOM I€Jjarora CMOTyT HE TOJBKO CO3/1aBaTb POOOTOB MOCPEACTBOM KOHCTpyKTopa Lego
NXT Mindstorms 9797, crneays mpeiaraeMbIM TIOIIATOBBIM HWHCTPYKLHUSAM, HO H, TPOBOAA
SKCIIEPUMEHTHI, Y3HaBaTh HOBOE 00 OKpy»karoleM ux mupe. [lonydeHHoe 3HaHUE CITY>KUT IIPU 3TOM U



JI0Ka3aTeIbCTBOM HUCTUHHOCTHU (WJIM JIOKHOCTH) BBIIBUHYTBIX IOHBIMH SKCIIEPUMEHTATOPAMHU TE€X WU
MHBIX TEOPETHUYECKUX MPEANO0JI0KEHNH, MOCKOJIbKY HMEHHO B X0J1€ TBOPUECTBA OHU MOATBEPKIAIOTCS
WM ONPOBEPraloTCs MPAKTUKOM.

HanpaBaenusi o0yueHmust.

[Iporpamma «JIET'O koHCTpyupoBaHHME W POOOTOTEXHHMKA» paccuuTaHa JJjis oOydaromuxcs 5-6
KJIJACCOB U HMMEET WH)KEHEPHO-TEXHUYECKOE HAIpPaBJIEHUE, NPU KOTOPOM IIPOMCXOAMT CO3JaHHE
pOOOTOB, POOOTOTEXHMUYECKUX CHUCTEM JUIS PA3BUTHUS HM300pETATENbCKUX M PAllMOHAIN3ATOPCKUX
CHOCOOHOCTEH Yepe3 MPOCKTHYIO B YUeOHO-HCCIIEI0BATENbCKYIO IEATEIbHOCTb.

Heusmennas oOs3aTenpHasi 4acTh HPOrpaMMbl (MHBApUAHTHAsT YacTh) COACPKUT 6 OCHOBHBIX
mopayiei: «OOmme mnpencTaBieHUs O poOOTOTeXHHKE», «OCHOBBI KOHCTPYMPOBAHHS MAIlUH M
MexaHu3MoB», «Cucrema mnepenBmwkeHus poOoTtoB», «KouTpomnep. CeHCOpHbIE CHCTEMBbI»,
«MaHunyasauOHHbIE CUCTEMBI», «Pa3zpaboTka mpoekTay.

JlononHuTenpHas 4YacTh MPOrpaMMbl IPEAYCMOTPEHA Uil WHIUBUIYAIBbHBIX W IOAIPYHIOBBIX
3aHSATHA B KayecTBE IIOATOTOBKM OOYYAIOIIMXCS K €XKEroJHbIM COpPEBHOBAHUSAM, KOHKYypcam
pPa3IMYHBIX YPOBHEH: MIKOJBHBIX, TOPOACKHUX, OKPYKHBIX, BCEPOCCHMCKON M  MEXIYHapOJIHOU
onumnuazae podoros (nanee WRO) ocHOBHOI KaTeropuu.

OTtin4uTebHbIE 0COOCHHOCTH.
OTnuuuTeNnbHON 0COOCHHOCTHIO TAHHOM MPOTrpaMMBbl SIBJISIETCS TO, UTO OHA HOCMPOEHA HA 0OVYeHUU 8
npoyecce NPaKmuKu.
[IpocToTa B MOCTPOCHHM MOJIEIH B COYETAaHWU C OONBIIMMU KOHCTPYKTHBHBIMH BO3MOXXHOCTSMU
KOHCTPYKTOpa TO3BOJIIIOT JIETSM B KOHIIC 3aHSTHS YBUICTH CJICIAHHYIO CBOMMH PYKaMH MOJICIb,
KOTOpasi BBIMOIHSIET MOCTABICHHYIO UMHU XK€E 33/1a4y.
Yxke Ha HAYaIbHOH CTaguM TPHOOIICHUS K TMPOIECCY TBOPYECTBA, NPH PEIPOTYKTHBHOM
KOHCTPYHPOBaHUM (IO TOTOBBIM MHCTPYKIIMSAM U CXeMmaM) U cOopke poboTa mo oOpasy U mogo0uio
CYIIECTBYIOIINX, OOyJarONuecss MPHOOPETAOT Ui ce0si HeMajo HOBBIX HAYYHBIX M TEXHUYECKHX
3HaHUM.
B moucke pemeHuss TEXHUYECKUX 3a/a4 MPETBOPSIOTCS B JKU3HH OCHOBHBIC CTYIIEHU TBOPYECKOTO
MBIIUIEHUS. DTO TMPEXJIE BCEro KOHIEHTPAlMs HMMEIOIIUXCS 3HAHWW W OMbITa, OTOOp W aHau3
($akToOB, UX COIOCTABIICHUE U 000OIIEHNE, MBICICHHOE ITOCTPOCHHE HOBBIX 00Pa30B, YCTAaHOBIICHUE
UX CXOJICTBA M PA3NIYHUsI C CYIIECTBYIOIUMHU PeaTbHBIMU 00bEKTaMHU.

Metoab! 00yueHus.

OPbheKTUBHOCT, O0yYeHHUsI OCHOBAM POOOTOTEXHUKU 3aBUCUT OT OpraHU3alNH 3aHATUH

IPOBOJUMBIX C IPUMEHEHHUEM CIIEIYIOUIMX METOJIOB IO CIIOCOOY MOMy4YeHUs 3HAHUN Mpel0KEeHHbBIX

B.A. Oranecsaom.(1980r.), B.I1. becrmanbko(1995 1.):

e OOBSICHUTENBHO - WJUIIOCTPATUBHBIA - MpEIbsBICHHE HH(POPMALUU pa3IMYHBIMU CIIOCOOAMHU
(oObsicHeHMe, pacckas, Oecena, HMHCTPYKTaX, JEMOHCTpamnus, paboTa ¢ TEXHOJIOTMYECKUMHU
KapTamu U 1p.);

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

e [Ipo6yieMHBII — mOCTaHOBKA MPOOJIEMBI K CAMOCTOSITENIbHBIN MOUCK €€ perieHnsl 00yJaroIuMHKCS;

e [IporpamMmmupoBaHHbI - HabOp onepanuii, KOTOpble HEOOXOIUMO BBIMOJIHUTH B XOJI€ BBITOJIHEHUS
MPAKTUYECKUX paboT (hopMa: KOMIBIOTEPHBIN MPAKTUKYM, IPOEKTHAS 1€ATEIbHOCTD);

e PenpoayKTHUBHBIA - BOCHPOM3BOJCTBO 3HAHUI M CIOCOOOB nesTenbHOCTH (popma: coOupanue
MoJieNielt 1 KOHCTPYKIMH o 00pasity, 6ecesa, ynpakHEeHHs 10 aHAJIOTy),

e YacTW4HO - MOMCKOBBIN - PeIIeHHEe MPOOJIEMHBIX 3a/1a4 C TTOMOIIBIO TIEIarora;

e [louckoBBIN — CAMOCTOSITENBHOE pelIeHHe PoOeM;



Meton mnpoOIeMHOro M3JI0KEHHUS - MOCTaHOBKAa MPOOJIEMbl IeJaroraM, pelieHHe ee CaMUM
MeJaroroM, COy4yacTre 00yJarommxcs Ipy peleHuu.
MeTtox npoeKToB.

[IpoekTHO-OpUEHTHPOBAaHHOE OOyYE€HHE — 3TO CHCTEMATHUYECKHH Y4eOHBI METOJ, BOBJICKAIOIIUI
yyalxcs B Ipoliecc NpuoOpeTeHns 3HaHUN U YMEHHUI ¢ MOMOIIBIO IHUPOKOW HCCIeI0BATEIbCKOM
JESTEIIbHOCTH, 0a3uPYIOIIeHCcss Ha KOMIICKCHBIX, PeabHBIX BOIPOCAX M TIIATEIILHO MPOPaOOTaHHBIX
3a/IaHUSIX.

IIpornosupyemsie pe3yJbTaThbl.

JINYHOCTHBIE Pe3VIbTAThI 00VUEHMS .

(dbopMHpOBaHUE MMO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00ydJaromuxcs;

(GbopMUPOBaHHE TEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M TEXHOJIOTHUH;

CaMOCTOSITEIIbHOCTh B IIPUOOPETECHUH HOBBIX 3HAHHI U MPAKTHYECKUX YMEHUH;

TOTOBHOCTh K BBIOOPY JKH3HEHHOTO IYTH B COOTBETCTBHM C COOCTBEHHBIMH HMHTEpECAMH U
BO3MO>KHOCTSIMU;

NPOSIBJIICHUE TEXHUKO-TEXHOJIOTMYECKOTO MBIIIJICHHS [TPU OPTaHU3aI[MK CBOCH JCSITEIIBHOCTH;
MOTHBAIMsl ~ 00pa3oBaTeIbHOM  JCATEIBHOCTH  IIKOJBHHUKOB Ha  OCHOBE  JIMYHOCTHO
OPUCHTHUPOBAHHOTO TOX0/1a;

(GbopMUPOBAaHHE IIEHHOCTHBIX OTHOIICHWUH IPYyr K JpYry, YYUTENI0, aBTOpaM OTKPBITHH U
M300peTeHNH, pe3ybTaTaM 00ydeHUS;

dopMHpoBaHHE KOMMYHHKATHBHON KOMIIETCHTHOCTH B Tpollecce NPOCKTHOH, Yy4eOHO-
UCCIIEIOBATEIbCKOW, UTPOBOM JCSITEIHBHOCTH.

MeTanpeaMeTHbIE Pe3YJbTAThI:

OBJIaJICHUE COCTABJIAIOIIMMHU HCCIIEIOBATEIbCKON M MPOEKTHOH NEeATENbHOCTH: YMEHHS BHUJIETh
npo0sieMy, CTaBUTh BOIPOCHI, BBIABUIATh THUIIOTE3bl, JaBaThb ONPEHENICHUS TOHATHUSM,
KJaccu(uIupoBaTh, HaONOAaTh, MPOBOJAUTH SKCIIEPUMEHTHI, JENIaTh BBIBOJBI M 3aKIIOYEHUS,
CTPYKTYpUpPOBaTh MaTepHall, 00bSICHSTH, JOKa3bIBaTh, 3aIUIIATH CBOU UJIEH;

YMEHHUE CAMOCTOSITEIILHO OINPEIENIATh 1IeJId CBOEro 00Y4YeHus!, CTaBUTh U (hOpMYIHPOBATh 1Jis ceOs
HOBBIE 33/1a4M B y4€0e M M03HABaTEJIbHOM JEATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH
IMO3HABATEIILHOM JICSITCIIFHOCTH,

OBJIAJICHUE OCHOBAMHU CaMOKOHTPOJI, CaMOOLIEHKH, IPUHATHS PEIIEHUHA W OCYLIECTBIICHUS
OCO3HAHHOTO BbIOOpa B yUeOHOM U MO3HABATEIbHON JESATENIbHOCTH;

yYMEHHUE CO3/1aBaTh, NMPUMEHATh U IMpPeoOpa3oBbIBATh 3HAKM M CHUMBOJBI, MOJEIH, CXEMBI JUIs
peleHHs yueOHbIX U M03HaBaTeIbHbIX 33J1a4;

pa3BUTHE MOHOJIOTUYECKON U JUATIOTUYECKON pedr, yMEHHs BbIpakaTb CBOU MBICIH, CHOCOOHOCTH
BBICITYIIIMBATh COOECETHUKA, MIOHUMATh €r0 TOYKY 3pPEHHMsI, IPU3HABATh MPABO JAPYroro 4eroBeKa
Ha MHOE MHEHHUE;

dbopMupoBaHue yMmMeHUH padOTaTh B IPyMNE C BHIIOJHEHHUEM Pa3IUYHBIX COIMAIBHBIX pPOJeH,
MPEJICTaBIATh U OTCTaUBATh CBOM B3IVIAJIbI U YOEXKIECHHUS, BECTH JIUCKYCCHIO;

KOMOWHUPOBaHME HW3BECTHHIX AJITOPUTMOB TEXHUYECKOTO M TEXHOJIOTMYECKOTO TBOpPYECTBA B
CUTYalUsIX, HE IPEIIOJIAraloIliuX CTAHIaPTHOTO IIPUMEHEHUS OJTHOTO U3 HUX;

MOMCK HOBBIX pPEIIeHUI BO3HUKIIECH TEXHUUECKON WIIM OpraHU3aIllMOHHOM MPOOIIEMBI;
CaMOCTOSITeNIbHAs OpPraHM3alisl M BBHINOJHEHHE pPa3JIMYHbIX TBOPYECKUX pPabOT IO CO3JIaHUIO
TEXHUUYECKUX U3IEINN;

BUPTyaJlbHOE M HATyYpHOE MOJEIMPOBAHUE TEXHUYECKHMX OOBEKTOB U TEXHOJOTHYECKHX
IIPOLIECCOB;



® [pOsIBJIEHHE MHHOBAI[MOHHOIO MOAXO0Ja K PEIICHUIO YYEOHBIX M MPAaKTUYECKUX 3aJlad B Mpolecce
MOZEIIMPOBAHUS U3AEIINS NI TEXHOJIOTUYECKOI0 MPOLIECCa;

® BBIIBJICHUE MOTPEOHOCTEH, MPOSKTUPOBAHUE U CO3/IaHHE OOBEKTOB, UMEIOIIUX MOTPEOUTEIBHYIO
CTOMMOCTb;

e (QopMHpOBaHHME M pa3BUTHE KOMIIETEHTHOCTHM B O0OJAacTH MCIIOJIb30BaHMUs HH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

IIpeameTHbie pe3yJIbTAaThl 00YYCHHS

® YMEHHE UCIOJIb30BaTh TEPMHUHBI 001acTh «P0OOOTOTEXHUKAY;

® yMEHHE KOHCTPYHUPOBATh MEXaHU3MBI I IPeoOpa30BaHuUs IBUKCHHUS;

® yMEHUE KOHCTPYMPOBATh MOJENHN, UCIIOIB3YIOLINE MEXaHUUYECKHE NIEPENAYH, PEAYKTOPBI;

® yYMEHHME KOHCTPYUPOBATh MOOUJIBHBIX POOOTOB, HCIIOJIB3YsI Pa3IMUHBIE CUCTEMBbI IIEPEIBUKEHNUS;

e yMeHHue nporpaMMupoBarts KoHTposiep NXT U ceHCOpHBIE CUCTEMBI;

® YMEHME KOHCTPYHMPOBAaThb MOJENU IMPOMBIIUIEHHBIX POOOTOB C Pa3lIUYHBIMM TI'€OMETPHUUECKUMHU
KOH(QUIypalusMU; yMEHHE COCTaBIATh JUHEHWHbIE AITOPUTMbl YIPABICHHUS HCHOIHUTENSIMU U
3aMCchIBaTh UX HA BBIOPAHHOM SI3bIKE IPOIPAMMHUPOBAHUS;

e YMEHHE MHCIIOJIb30BaTh JIOTMYECKHE 3HAYCHMsI, OINEpalliM W BBIPAXKEHUS C HUMH; YMEHHUE
(opMabHO BBINOJHATH AITOPUTMBI, ONMCAHHBIE C HCIHOJIb30BAHWEM KOHCTPYKLUI BETBIICHUS
(ycioBHBIE oOmepaTopbl) M IMOBTOPEHUS (LIMKIIbI), BCIOMOIATEIbHBIX aJTOPUTMOB, MPOCTHIX U
TaOJMYHBIX BEIMYMH;, YMEHHE CO3[aBaTh M BBINOJHATH IPOTPaMMBbl JJIS PELICHHUs HECIOXKHbBIX
QITOPUTMUYECKHUX 33]1a4 B BHIOPAHHOM cpesie MporpaMMHUpPOBAHNUS;

e YMEHHE WCIIOIb30BaThb TIOTOBBIC IIPUKIJIAJHBIE KOMIIBIOTEPHBIE IIPOIpaMMbl M CEPBUCHI B
BbIOpPaHHOM crienManu3alny, yMeHue paboTaTh ¢ OMUCAHUSAMU NIPOTPaMM U CEpBUCAMU;

® HaBBIKM BbIOOpa crioco0a MpeICTaBICHNsI JaHHBIX B 3aBUCUMOCTHU OT [TIOCTAHOBJICHHOM 3aauu;

® pAIMOHAIBHOE MCIIOJb30BaHUE Y4YEOHONH M JIOMOJIHUTENIBHOW TEXHUYECKOM U TEXHOJIOTMYECKOM
UH(pOPMAaLIUK ISl TPOEKTUPOBAHMS U CO3JJaHUs POOOTOB U pOOOTOTEXHUUYECKUX CHCTEM;

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

e BJaJIEHUE METOJaMH UTeHUs M crnoco0aMu TpaduyecKkoro MpeACTaBIECHUS TEXHUYECKOM,
TEXHOJIOTMYECKON U MHCTPYKTUBHON MH(pOpMaIU;

e [puUMEHeHHe OOIIeHAyYHBIX 3HAHWW M0 NpeAMETaM eCTECTBEHHOHAYYHOTO M MaTeMaTH4eCKOTro
LIMKJIA B IIPOLIECCE NOJATOTOBKU U OCYILECTBICHHS TEXHOJIOTMYECKUX ITPOLIECCOB;

e BiajeHue popMaMu yuyeOHO-UCCIIE0BATEIbCKOM, TPOEKTHON, UTPOBOM 1€ATEIBHOCTH;

® UIAHHPOBAHME TEXHOJIOIMUYECKOT0 MpoIecca B MPoIiecce CO3AaHUs pOOOTOB U pOOOTOTEXHUYECKHUX
CUCTEM.

ITepBelii 3Tan 00y4eHusi: «JIero kKOHCTpynpoBaHue»

Kypc «Jlero koHcTpyupoBaHue» sBIsieTCs 0a30BbIM M HE IpENnojaraeT HaIuyus y o0ydaeMbIX
HaBBIKOB B 00JAaCTH KOHCTPYMPOBAaHUS M IPOrPaMMHUPOBAHUS. YPOBEHb MOJATOTOBKH YdalIUXcs
MOXeT OBITh pa3HbIM. Peanusanus JaHHOTO 3Tama Kypca MO3BOJSET CTUMYJIMPOBATH HMHTEpPEC U
JM10003HATENBHOCTh, Pa3BUBAET CIOCOOHOCTH K pEHICHUIO MPOOJEMHBIX CHUTyalludl yMEHHIO
UCCIIeIoBaTh MpoOJIeMy, aHAIM3UPOBATh HMEIOIIUECS PECYpChbl, BBIABUIaTh HJIEH, IIAHUPOBATH
pEeUIeHUs U PeaIn30BbIBATh UX.

Kypc npeanonaraer npakTuyeckoe 3HaKOMCTBO C ONpeAeIEHHBIM aclIeKTOM 0a30B0il HaykH ((hU3KUKH)
Y HaIlpaBJICHUEM HCCIENOBAHNM, KOTOPBIE IO3BOJSAIOT IMOJATOTOBUTH YYAIIUXCA K OCO3HAHHOMY
BOCIIPHATHIO TakuX TeM Kypca ¢usuku 7 kiacca, kak «IIpocTble MexaHu3Mbl», «MexaHudyeckas
SHeprus» U «3aKoH coXpaHeHus sHeprum». VHrerpanus y4eOHON U BHE y4eOHOUM IesTeNbHOCTH
y4yalluxcsl, peleHHe JIUYHOCTHO 3HAYMMBIX JUIl YYEHHKAa NPUKIAJHBIX 3a7ad CHOCOOCTBYIOT
pacIIMpEeHUI0 €ro Kpyrozopa, YCWJIEHUIO HHTepeca K Hayke (usuke. BritoueHuwe B nporpammy



KpPY’KKa BOIPOCOB, CBSI3aHHBIX C M3yYEHHEM MHOXKECTBa MPHUMEPOB TEXHOJOTHMH MpeoOpa3oBaHus
SHEPTUU, UCIOIB3YEMBIX B MPOIUIOM MU HACTOSIIEM, MO3BOJIUT yYalIUMCS MPOJABUHYTHCS MO MYTH
MO3HAHUS B 00JIACTU TEXHUKU U €€ BO3MOXKHOCTEH.

OCHOBHBIMH HOEIsIMU KypcCa SABJISIFOTCA:

NpUOOpEeTeHNE YJaIMMUCS HABBIKOB KOHCTPYUPOBAHUS, IPOSKTUPOBAHMS,
pa3BUTHE JOTMYECKOTO MBIIIICHHS U IPOCTPAHCTBEHHOT'O BOOOPasKEHUS;
pacIlUpeHue Kpyrosopa B II03HAHMHM OKDPYXKAIOIIErO0 MHUPA, 3HAKOMCTBO C IPOCTECHUIIHNE
MEXaHU3MBI U UX MECTO B KU3HH;
3HaKOMCTBO €O CIOCOOaMHU B3aMMOJAEWCTBHUS IPU pPabOTE HaJ COBMECTHBIM IIPOEKTOM B
rpymnax.

Ilepeyenb 3HaHUI U YMeHHMH, GopMHPYEMBIX Y yYalUXCH.

B PE3YIBTATC OCBOCHUS IIPOrpaMMbl JAHHOI'O KypcCa, ydallqueCs JOJIKHbI 3HATb:

001IHe MOI0KEHHST i OCHOBHBIC IPUHIIUITBI MEXAHUKH;

BUJIBI JIBUOKCHUS: [TOCTYIATEIbHOE, BpaIlaTeIbHOE, KOJIe0aTeIbHOE;

crocoObI IPe0OpPa30BaHus BU/IA, HAMIPABICHUS U CKOPOCTH JBHKCHHS,

pa3BUTHE YMEHHUS TBOPYECKH TOIXOUTH K PEIICHUIO 3a/1a4H;

pa3BUTHE YMEHHS paboTaTh 10 MPETI0KCHHBIM HHCTPYKIIHSM;

Ha3BaHUS J€TajIeil MAIINH, IPUEMbI COCTMHCHUSI JICTAIICH;

croco0Obl COOPKH y3JI0B U3 JeTajei, Ha3HAUYCHUE y3JI0B U IPHMCHEHUE HX B TEXHUKE;
OCHOBHBIC TIpHEMbl COOpKH Mojenieii u3 jaertaneil u y3moB KoHcTpykTopa LEGO NXT
Mindstorms 9797;

pa3BUTHE YMEHHs paboTaTh M0 BOOOPAKACMBIM HHCTPYKIIUSIM;

pa3BUTHE YMEHHUs JOBECTH PELICHHE 3a/1aut 10 paboTaroIel MOIenu;

Pa3BUTHE YMCHUsSI M3JIAraTh MBICIH B YETKOM JIOTMYECKOW MOCIIEI0BATEIbHOCTH, OTCTAUBATh
CBOIO TOUKY 3pCHUs, aHAJIU3UPOBATH CHTYAIMI0 U CAMOCTOSTENbHO HAXOAWUTh OTBETHI Ha
BOIIPOCHI, ITyTEM JIOTHIECKUX PACCYIKICHHIA.

uHTepdeiic mporpammHoro odecrnedenus Mindstorms NXT-G

B pE3yJIbTaTe OCBOCHUA JAHHOTO pa3acia MporpaMmbl, ydalluecsa JOJDKHBI YMETh:

coOupaTh NEHCTBYIONIUE MOJIEIH 110 TEXHOJOTUICCKUM KapTaM;

JOBOJIUTH PEIICHUE 3a/1a4H 10 pabOTaroIIei MOIeH;

00BEAMHSTH PA3HOOOPA3HBIE KOMIIOHEHTHI B €AMHYIO (D YHKIIMOHATBHYIO CUCTEMY
MePETnPOCKTUPOBATH TEXHOIOTUYECKUE CUCTEMBI U UX 3JIEMEHTHI JIJIsl PeIICHHS HOBBIX 3a]1ay.

O:xunpaemMble pe3yJbTaThl:

OcBoeHME OCHOBHBIX MTpaBWl 00bEANHEHUS, TPUOOPETEHNE HAaBBIKOB PA0OTHI B KOJIJIEKTHBE
Pa3BuTh no3HaBaTeabHbIE YMEHUS U HABBIKM YyYalUXCS;

VYMeTh J0BECTH pelIeHHE 3aauu 10 padoTaoLEeH MOIENH;

YMeTh OpHEeHTHPOBATHCA B MH()OPMALIMOHHOM IIPOCTPAHCTBE;

YMeTh CaMOCTOATENBLHO KOHCTPYHUPOBATh CBOY 3HAHMS,;

YMeTh KpUTUYECKU MBICIIHUTD.

VYyacrtue B J1ero- KOHKypcax.

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

CpencrBa o0yuenus:

e Koncrpykropst LEGO Education cepun " Mup suepruu E-Lab", nadopsr Ne 9618, 9630, 9680,
e «Pobororexanka» Hadbop WeDo Ne9580, 9585

e [lepBopo6oT NXT 9797 ¢ mporpamMmmHbIM oOecIieueHuEeM K HHUM.

e [ludposslie pa3pabOTKH YUUTENS K ypoKaM (IIpe3eHTallMH, CAlThl, TECTHI U T.1.).



Bropoii 3Tan o0yuenusi «Po00TOTEXHUKA.

Kypc mno3BosisieT J1erko MOHATH OCHOBBI POOOTOTEXHUKU U HAYYUTHCSI KOHCTPYMPOBAaTh YMHbIE
yIpaBJiieMble MAlIMHbI. JTO 3aXBAThIBAIOIIUE 3aHATHUS, HA KOTOPHIX pa3padaThIBAIOTCS TEXHUUYECKHE
moaenu u3 LEGO-KOHCTPYKTOPOB M MPOrpaMMHPYIOTCS MHKPOKOMITbIOTEphl. COoOpaHHbIE MOJENH
KHBYT 110 33/1aHHON IIPOTrpaMMe U COPEBHYIOTCS MEKIY COOOH.
3aHATHS HAUMHAIOTCA C OOCYXKJEHHS NPUHLUIOB IOCTPOEHUs HHTepecHol Moxenn u3z LEGO
KOHCTPYKTOpa, Jjajlee UJIeT HEMOCPEICTBEHHas cOOpKa U yCTaHOBKA MOTOPOB M JaTUYUKOB OOpaTHOH
cBsi3u. CoOpaHHass KOHCTPYKLHMS mpHcoenuHsiercs K MHKpo Kommblotepy NXT, koropsiid
npeacTaBisier U3 ceds mporpammupyembiii 0ok LEGO, GyHKIMOHUPYIOIIMH KaK aBTOHOMHBIN
KOMIIbIOTEp. B Xozne mpakThueckux 3aHATHH yyalluecs CTPOSIT ACHCTBYIOIIME MOJENIN pealbHbIX
MEXAHU3MOB, JKHBBIX OPIaHM3MOB M MaIlHMH, IPOBOJAT €CTECTBCHHOHAYUYHBIE SKCIICPUMEHTHI,
OCBaMBAIOT OCHOBBI HHPOPMATUKHU, AITOPUTMHUKH 1 POOOTOTEXHHUKH, MOMTYTHO YKPEILJIss CBOM 3HAHUS
[0 MareMaTuke U (U3MKe, NpUOOPETarOT HaBbIKM pabOTHl B TBOPYECKOM KoyuleKTHBe. Pabotas
napaMmy, UM B KOMaHJaX, y4alliecs B paMKax JaHHOIO Kypca CO3Jar0T U MPOrpaMMUPYIOT MOJIENH,
IPOBOJIAT UCCIIEJOBAHUS, COCTABIISIOT OTUETHI M 00CYKIAI0T UJIEH, BO3HUKAIOIINE BO BpeMsl paboThI ¢
TUMH MOJEIISIMHU.

VYyamuMmcst JaHHOTO Kypca MPe1oCTaBIIIeTCs BO3MOKHOCTh IPUHATh Y4aCTUE B MyHULIMITAJIbHBIX U
PETHOHAIBHBIX COPEBHOBAHMSIX 110 POOOTOTEXHHUKE.

Heab naHHOTO Kypca — MOCPEACTBOM KOHCTPYHMPOBaHHUS W MPOrpaMMHUPOBaHUs POOOTOB, HAYYHUTH

YYAIIUXCSI CAMOCTOSATENIBHO MBICIUTh, HAXOIUTh U peliaTh MpoOJIeMbl, MPUBIIEKas IJisi 3TOTO 3HAHUS

U3 pa3HbIX o0yacTeil, yMeTb MPOrHO3MPOBATH PE3YNbTAaThl W BO3MOKHBIE MOCIEACTBHUS Pa3HBIX

BApUAHTOB PEILICHUS.

3apaum:

e 3akperuieHue U yriryOJIeHEe HaBBIKOB KOHCTPYUPOBAHUS U MPOCKTUPOBAHUS;

e (CmocoOCTBOBaTh pPAa3BUTHIO HMHTEpPEca K TEXHUKE, KOHCTPYHUPOBAHHUIO, MPOTPAMMHPOBAHUIO,
BBICOKHM TE€XHOJIOTHUSIM, (JOPMUPOBATH HABBIKU KOJIJIEKTUBHOTO TPY/Ia.

e Hayuuth yueHukoB opmannzanuu, CpaBHEHHUIO, 0000IIEHHUIO, CHHTE3Y MOTYYEeHHON nHpOopMaIuu
C UMEIOIUMHUCS 0a3aMu 3HAHU.

e CdopmupoBaTh y ydaluxcsi yMeHHE KIACCHU(PUIIMPOBATh 33aJa4yd MO TUIAM C MOCIEAYIOUINM
pelieHrneM 1 BEIOOPOM OIpeIeIEHHOI0 TEXHUYECKOTO CPEJICTBA B 3aBUCUMOCTH OT €r0 OCHOBHBIX
XapaKTEePUCTHK.

e CdopmupoBaTh anropuT™M IEHCTBUI MO pa3pabOTKe BapUAHTOB HCIIOJIB30BaHUA WH(OpPMALUU U
MPOTHO3UPOBAHUIO TOCIEACTBUM peaiu3aluu pemeHuss MpoOJIeMHON cUTyaluu (KOHKPETHOM
3a/1auu, Uil perieHus KOTOpor pa3zpadarsiBaeTcst poooT).

e [IpuBHBaTH HABHIKM MPOTPAMMHPOBAHHS dYepe3 pa3padOTKy MporpaMM B BH3yalbHOU cpene
MPOrPaMMHUPOBAHUS, Pa3BUBATH AITOPUTMHUUECKOE MBIIIUICHHE

Yuammecs J0/I2KHBI 3HATD:

® BJIMSHUE TEXHOJOTHYECCKON JCSITEILHOCTH YEIIOBEKA Ha OKPYKAIOIIYIO CPEy U 3JI0POBBE;

e o0nacTb MNpPUMEHEHUS ¥ Ha3HAYCHHE WHCTPYMEHTOB, pPA3MUYHBIX MAaIIUH W MEXaHHU3MOB,
TEXHUUYECKUX YCTPOUCTB (B TOM UHCIIE KOMITBIOTEPOB);

HUCTOYHUK, CIIOCOOBI MpeoOpa3oBaHUs H COXPAaHCHHSI SHEPTHH;

BHJIBI TIEPETATOYHBIX MEXaHU3MOB U MX TEXHHUECKHE XapaKTePUCTHKH,

KOHCTPYKTHUBHBIC OCOOCHHOCTH PA3IMYHBIX MOJIEIICH, COOPYKCHHIH 1 MEXaHU3MOB;

BHUJIBI TTOJIBFDKHBIX Y HETIOABM)KHBIX COCTMHEHUH B KOHCTPYKTOPE;

OCHOBHBIE ITPUEMBI KOHCTPYHPOBAHUS POOOTOB;

OCHOBHBIC TIOHSITHSI, UCTIOJIB3YIOIIHE B POOOTOTEXHUKE: MHKPOKOMIIBIOTED, TATIHK, CEHCOP, TIOPT,
pa3zseMm, ynbTpa3Byk, USB-kabens, mHTepdeiic, MKOHKA, MpOrpaMMHOE OOecledeHHe, MEHIO,
MOJIMEHI0, TIaHEJIb MHCTPYMEHTOB;

e uHTepdeiic mporpammHoro odecriedenuss Mindstorms NXT-G, Robolab.



Yuyamuecs J0JKHBI YMETh:

noJiyyaTh HeoOXoauMyro HH(popMmanuio 00 00bEeKTe ACSITETbHOCTH, UCIONIb3Yys PUCYHKHU, CXEMBI,
ACKU3BI, YePTEKHU (Ha OYMaXKHBIX U 3JIEKTPOHHBIX HOCUTEISIX);

OCYILECTBIISATH MPOCTEHININE Onepauu ¢ ainamu;

CaMOCTOSITENIFHO pelaTh TEXHUYECKHWE 3aJa4yd B TNpOIecce KOHCTPYHpPOBaHUS poOOTOB
(mIaHUpOBaHUE TNPEACTOALIMX JCHCTBHM, CaMOKOHTPOJb, INPUMEHATh IOJIYYEHHbIE 3HAHUS,
MIPUEMBI U ONBIT KOHCTPYHUPOBAHUS U T.11.);

co3laBaTh  MOAENM TpU  TOMOIIM CIEHUAIBHBIX AJIEMEHTOB IO pa3padOTaHHOH cXeMe,
MHCTPYKLHUH, IO COOCTBEHHOMY 3aMBbICIY;

JEMOHCTPUPOBATh TEXHUYECKHE BOZMOKHOCTH POOOTOB;

NPECTaBIATh OJIHY U TY K€ HHPOPMALIUIO PA3TUYHBIMU CIIOCOOAMU;

OCYIIECTBIISITh IOUCK, MpeoOpa3oBaHHe, XpaHEHHE U Iepenadyy HHPOpMAIUU, HUCHOIb3Ys
yKazaresiu, KaTajJoru, ClipaBOuYHUKH, IHTEepHeT.

Oxugaembie pe3yabTaThbl:

YMEHHE CAaMOCTOSTEIPHO ¥ MOTHBHPOBAHHO OPTraHHW30BBIBATH CBOIO  ITO3HABATEIBHYIO
JESTEIIbHOCTH (OT MIOCTAHOBKH IIEJTH JIO TIOJTYYCHUS U OIEHKU PE3yibTara);

MOUCK (MpoBepKa) HEOOXOMMMOH HH(POpPMAlMK B CIIOBapsAX, Karajore OWOIMOTeKH, Ha
AJIEKTPOHHBIX HOCHTEJISIX;

3IIEMEHTAapHOE 0OOCHOBAHME BBHICKA3aHHOTO CY)KJCHHS,

BBITIOJTHEHUE UHCTPYKIUN, TOYHOE CJICIOBAHKME 00pa3Ily M MPOCTEHIIINM aJr OPUTMAaM.

CO3/IaHHE YCIIOBHH JIJIS TIOBBIIICHUST YPOBHS MacTEPCTBA;

3HaHHE OCHOB POOOTOTCXHHKH;

CaMOOIIPEICIICHUE 110 OTHOIICHHUIO K COIUAIEHO-ITHYECKUM LIEHHOCTSIM 00bEIMHEHMS,

3HaHUE OCHOBHBIX (DOPM M TPeOOBAHUH K MPOBEJICHUIO TOBAPHILIECKUX BCTPEY, COPCBHOBAHHIA 1O
JIETO- KOHCTPYHPOBAHHIO HA IIKOJIBHOM, MYHHUIUIIAIbHOM YPOBHE;

y4acTHE B JIETO- COPEBHOBAHHUSX.

Kypc paccuntan Ha 1 rox 70 yacos, o 2 yaca B HEJEINIO.
OcHoBHast popma pabOThI — IPAKTUUECKNUE 3aHATHUS.
Bospacr nereit 12-14 ner.

CpencrBa o0yueHnus:

[Hudposoe odopynoanue: mpoektop, APM yuurens, KOMIbIOTEPHBIN Ki1acc.

Konctpykroper LEGO Education Texnonorust u gusuka 9686, 9641, Ilepopodor NXT 9797 ¢
IPOTrPaMMHBIM 00ECTIEYCHHEM K HUM.

[Tudpossie pa3pabOTKH yuuTeNs K ypoKaM (Mpe3eHTALUH, CAUTBI, TECTHI U T.JI.).



Conep:kaHue HHBAPMAHTHON YaCTH MPOrpaMMBbl

1. O6uue nmpeacTaBjJeHUs1 0 POOOTOTEXHHUKE
BBenenue B 1€ero-KOHCTpyHpPOBaHUE

O6ume npezacrasieHus 06 oOpasoBatenbHbIX KOHCTpyKTOpax LEGO. Kpatkoe pestome Toro,
4TO OYAYT U3y4aTh ydyallHecs Ha MPOTSHKCHUH BCEro Kypca 00YYeHHs JIEr0-KOHCTPYHUPOBAHHIO.
OcHOBHBIE CTIOCOOBI ¥ IPUHIIMITBI JIETO-KOHCTPYUPOBaHH. J[eMOHCTpaIus BUIEOPOIHKOB JIETO-
poeKTOB «POOOTOTEXHHKAY

[IpakTudeckas pabora: COopka neraneit oopasoarenbHoro koucrpykropa LEGO Mindstorms.

PoOororexuuka

OcHoBHBIE TIOHATHS poOoTOTexXHHKH. McTopus pobotorexHuku. OOmme mnpencTaBIeHHs 00
obpazoBarenbHOM KoHCTpykTope LEGO Mindstorms NXT. OOmme mnpencraBieHHus O
nporpammuoM obecrieuennn NXT-G, Robolab.

IIpakTuueckue Da6OTLII

a. Koncrpymnposanue pobota o texnonorndeckoit kapre LEGO Mindstorms NXT.
0. 3nHakoMcTBO ¢ uHTepdeiicom mporpammuoro odbecneuenuss NXT-G.
B. [IporpamMmmupoBanue po6oTa ¢ MOMOILBIO 3JIEMEHTAPHBIX KoMaH 1 KoHTposiepa NXT.
r. 3HaKOMCTBO ¢ uHTepdeiicom nmporpammHoro obecreuenusi Robolab
2. OcHOBBI KOHCTPYHPOBAHHUS MALIUH U MEXaHNU3MOB

Oranbl KOHCTpyHpoBaHUsA. TpeOoBaHMs, NpPEABABISEMbIE K KOHCTPYKLUHUSAM:  IPOYHOCTD,
KECTKOCTb, YCTOWYMBOCTh. AHAIN3 CYLIECTBYIOIIUX KOHCTPYKLUUN IPOrPAMMHO YIIPaBIIIEMbIX
MAalllUH U NPUHIMIIOB UX paOOThl. AJNTOPUTM KOHCTPYHPOBAHUS IO MHCTPYKLUSAM. 3HaueHHUE
MallMH, MEXaHU3MOB B MH3HU 4YeJoBeKa. BHIbl NMpPOCTHIX MEXaHM3MOB. XapaKTepUCTHKA
TUIIOBBIX JIeTajleil MEXaHU3MOB BBINOJIHAEMBIX U3 KOHCTpyKTOpa Lego. O0mue npencraBieHus
0 MexaHMueckux nepepauvax. Kmaccudukanus nepenatoynblx MexaHu3MoB. Kunemartuueckue
CXeMBbl MeEXaHU3MOB. MexaHu3Mbl I NpeoOpa3oBaHUs JIBUXKEHUS (3yO0uaTo-peeyHbIi,
BUHTOBOW, KPUBOILIUIIHBIN, KYJIUCHBIN, KyJaukoBblid). 3y0uarbie nepenad (IUIMHIPUYECKUE,
KOHMYECKHE, YepBsiuHasi). PeqyKkTophl, MyJIbTUIIIIMKATOPbI: BHJIbI, XapaKTepucTuka. J(Burarenu
NOoCTOSSHHOro Toka. IllaroBeie anexkTpoABUTaTeNd U CEpBONPHUBOABL. I[IpoexkTupoBaHme
9IEKTPOMEXaHHYECKOTO MMPHBO/IA MAIIMH C CEPBOIPHBOIOM.

IIpakTrueckue padOTHI:

a.
0.

II.

Cnioco6s1 coenunenus aeraneit koHcTpykropa LEGO Mindstorms NXT.

Coznanne MexaHM3MOB Ui NpeoOpa3oBaHUsl JIBXKEHUS: 3y04aTo-peeyHblld, BUHTOBOM,
KPUBOILIUITHBIN, KYJIUCHBIN, KYJIAYKOBBIN.

Coznanue Mojenei, UCToNIb3YyoIUX 3yOuaTsle (HMIMHIPUYECKHE, KOHUUECKUE, YepBIuHas),
LIEMHbIE, peMEHHbIE, (PPUKIIMOHHBIE TIEpeIauH.

Coznanue  Mopeneil, HUCHONB3YIOUIMX  JBUTaTeNId  IOCTOSHHOTO  TOKa,  IIaroBble
AIIEKTPOJIBUTaTENIN U CEPBOIIPUBO/IBI.

Coznanue UWIMHIPUYECKHUX, KOHHUYECKUX, KOHMYECKO-IMJIMHIPUYECKUX, UYEPBIUHBIX
PENYKTOPOB.

3. CucreMsl nepeaBH:KeHHs POOOTOB

[TorpeGHOCTH MOOMIBHBIX poOOTOB. TUNBl MOOMIBHOCTH. KoJiecHbIe cUCTEMBI MepeIBUKEHUS
poOOTOB: aBTOMOOWJIbHAs TIpyMMa, Tpyldrna € MPOU3BOJIbHBIM HE3aBHCHUMBIM IOBOPOTOM
KaXJI0ro KoJjeca BieBO M Brpaso. lllaratomue cucreMsl nepeaBmkeHust poOoToB: poOoT ¢ 2-5
KOHEYHOCTSIMH, pOOOT € 4-5 KOHEUHOCTSIMU, pOOOT € 6-10 KOHEYHOCTSMHU.

IIpakTHueckue Da6OTLI:

a.
0.

KoHncTpynpoBanue u nporpaMmMupoBaHie poO00Ta aBTOMOOMIBHON TPYIIIHI.

KoHncTpyupoBanue u nporpaMMHpoBaHie poOOTa ¢ IPOU3BOJIBHBIM HE3aBUCHMBIM IIOBOPOTOM
KaKJIOTO KOJIeca BJIEBO U BIIPABO.

PoGoTbI nepenBuraroiyecs Ha ryCeHUYHOM XOY.

KoncTpynpoBanue u nporpaMMHpoBaHHe MIAraroIIero podora ¢ 2-1 KOHEUHOCTSIMHU.



II.
€.

KoHncTpynpoBanue 1 nporpaMMHpOBaHHe MIAraioIiero podora ¢ 4-s1 KOHEUHOCTSIMHU.
KoHcTpynpoBanue u mporpaMMHpPOBAHKE MIATAIOIIETO POOOTa ¢ 6-10 KOHEYHOCTSIMHU.

4. Kontposjep. CeHCOpHbIE CHCTEMBbI

Oo6mee mnpencraBienne o koutpomiepe LEGO Mindstorms NXT. TakTunbHBIA JaTUYUK.
3BYKOBOM NaTuMK. YJIbTpa3ByKOBOW JMartyuk. CBeToBOM gaTyuk. Cucrema C MCIOJIb30BaHUEM
HECKOJBKHX JATUHKOB.

IIpakTHyeckue Da60TBI:

a.
0.

O OR DR

BriBo n300paxenuit, Habopa TEKCTOBOro (pparmMeHTa min pucoBanus Ha aucriiee NXT.
BocmpousBenenne 3ByKOBOro (aiiia WIM Kakoro-iudo OJUHOYHOTO 3BYKAa KOHTPOJUIEPOM
NXT.

VYnpasnenue podotom uepe3 Bluetooth.

Hcnonp3oBanue 1aTunka KacaHus JJIs PEOI0JICHUS IPETATCTBUNA poOoTa.

JleficTBust poOOTa Ha 3BYKOBBIE CUTHAIBL.

Orubanue npensTcTBU poOOTOM IPH UCIOIB30BAHUH YIIBTPA3BYKOBOTO JaTYMKA.

. JIBm>xkeHue poboTa o 4YepHOM TMHUH (MCIOJIB3YETCs OJMH, 1BA CBETOBBIX JaTUMKA).

KonctpynpoBanue u nporpaMMupoBaHusi poOOTa, UCIOIB3YIOMIEr0 CUCTEMY W3 HECKOJIBKUX
JATYUKOB.

5. Mannnymmnonnme CUCTEMbI

CTpykTypa ¥ COCTaBHBIC DJJIEMEHTHI TPOMBINIUICHHOTO pobOoTta. Paboume opransl
MaHUNYAATOpoB. CEHCOpHBIE YCTPOMCTBA, MPUMEHSEMbIE B PA3JIMYHBIX TEXHOJIOTHYECKHX
omepanusix. ['eoMmerpudeckne KOHQPHUTypalud poOOTOB: JEKapTOBas CHUCTEMa KOOPIMHAT,
HWIMHpUYECKas CUCTeMa KOOPIMHAT, cpeprudeckas cucreMa KOOpAMHAT.

IIpakTueckue padOTHL:

a.

0.

KoHcTpyupoBaHue ¥ TporpaMMHUpOBaHHE pPa0OYero opraHa MaHUIYJISATOpa C JIaTYAKOM
KacaHUsI.

KoHcTpyupoBaHue W mporpaMMHpOBaHHE pabodvero opraHa MaHHUITYJISATOPa CO CBETOBBIM
JTATIUKOM.

KoHcTpyupoBaHue u mporpaMMupoBaHie padodero opraHa MaHUIYJISTOPA € YIAbTPA3BYKOBBIM
JATIAKOM.

KoHncTpynpoBanue u nporpaMMHpOBaHUE MTPOMBIIITIEHHOTO poO0Ta C TPACKTOPUEH TBUKCHHUS
B JICKApPTOBOM CHCTEME KOOP/IMHAT.

KoHcTpynpoBanue u nmporpaMMHpOBaHUE MTPOMBIIIIIEHHOTO POOOTa ¢ TPAEKTOpUEH IBHXKEHUS
[WIHHIPAYECKON CHCTeMe KOOPAMHAT.

KoHncTpynpoBanue u nporpaMMUpOBaHUE MTPOMBIIITIEHHOTO poO0OTa C TPACKTOPUEH TBUKCHHUS
B c(hepHUECKOl cucTeMe KOOpMHAT.

6. PazpaboTka npoekrta

TpeboBanust k npoekTy. OmnpeneneHue U YTBEPKACHHE TEMaTUKH NpoekToB. OOCyxaeHue
BO3MOXHBIX HMCTOYHHUKOB HMH()OpPMAILMU, BOIMPOCOB 3alUThl aBTOPCKUX MpaB. AJITOPUTM
MOJIFOTOBKHU BhICTyIUIeHUs. Kak BbIOpaTh coepikaHue U CTHIIb IPE3EHTALINN.

[IpakTH4ecKHe Da6OTLII

a.

o= 3F

7.

Pa3paboTka muiaHa BBINOJHEHHUS NPOEKTHOM paboThl: (OPMYyIMPOBAHME LEIU IPOEKTA,
cocTaBiieHHe rpaduka paboThl HaJl IPOEKTOM.

MonennpoBanue 00beKTa.

KoHcTpynpoBanue moaenu.

[IporpamMmmupoBaHue MOAEIH.

Odopmrnenue MpoekTa.

3anuTa npoeKTa.

KonTposb kauecTBa 3HAHUI

KoHtpoisibHOE TECTHUPOBAHUE.
AHanu3 coOpaHHBIX MOJIEIEH.



Y4eOHO-TEeMATHYECKNH IJIAHA

No HaumenoBanue MmoayJisi, 0J10Ka M TeMbI YpoBeHb
/1 S kaace | 6 kaacc
1 |O0mme npeacraB/ieHusi 0 poOOTOTEXHHKE 6 4
1.1 [BBegeHue B JIero-KOHCTPYHMPOBaHHE 3 -
1.1.1 | O630p oOpa3zoBarenbHbIX KOHCTpYKTOpOoB LEGO 1 -
1.1.2 [OcHOBHBIE CBONCTBA KOHCTPYKIIUU MPHU €€ MOCTPOSHUHN 1 -
1.1.3 | Coco0pl, BapuaHThl coequHeHus aeraneit koncrpykropa LEGO 1 -
1.2 PobGoToTexHuka 3 4
1.2.1 | OcHOBHBIE TOHATHUSI POOOTOTEXHUKH. MICTOpHST pOOOTOTEXHUKH 1 -
1.2.2 | CocraB, napaMeTpbl ¥ KBaTH(pUKAIKs POOOTOB 1 -
1.2.3 | IIporpammuoe obecnieuenne NXT-G 1 -
1.2.4 | lIporpammuoe obecnieuenue Robolab - 4
2 OCHOBbI KOHCTPYUPOBAHHUSI MAIIIUH U MEXaHU3MOB 18 6
2.1 | Mawunsl u mexanuzmot 4 -
2.1.1 | OCHOBBI KOHCTPYHUPOBAHHSI. 1 -
2.1.2 | Mamunsl 1 MexaHnu3Mbl. KunemaTnueckne cxemMbl MEXaHHU3MOB 1 -
2.1.3 | IIpocTeie MexaHU3MBI [T TPeoOpa30BaHuUs IBHKCHHUS. 2 -
2.2 | Mexanuueckue nepeoauu 6 2
2.2.1 | O0wmme cBeneHus 1
2.2.2 | 3ybuatsle nepenaun (MUIMHIPUYECKIE, KOHMYECKHIE, YePBSIIHAs) 3 2
2.2.3 | Peeunble, peMeHHBIC, YUSPBSIHBIC TIEpEAAIN 2
2.3 | llpoexmuposanue 31eKMmpomMexanuiecko20 npueooa Mauiut 6 4
2.3.1 | JIpuraTenu mocTOSTHHOTO TOKA 1 -
2.3.2 | lllaroBbIe 2JIEKTPOABUTATEIN W CEPBOTPUBO,IBI 1 -
Penykrops! (HMIuHApUYECKUEe, KOHUYECKUE, KOHUYECKO-
2.3.3 | munmuHapuyeckue, YepBsIYHbIE) 4 4
3 Cucrtembl nepeiBHKeHHs poOOTOB 14 14
3.1 | Moounsuvie pooomot 2 -
3.1.1 | Ilorpe6HOCTH MOOMIIBHBIX pOOOTOB. 1 -
3.1.2 | Tunsl MOOMIBHOCTH POOOTOB. 1 -
3.2 | Konecuvie cucmemul nepedsusicenuss poo6omoe 8 -
3.2.1 | ABTomMoOUIIEHAS TpYIINIA 4 -
['pyria ¢ Ipou3BOIHHBIM HE3aBUCUMBIM ITOBOPOTOM KaXKIOTO
3.2.2 | xoJyieca BJI€BO W BIIPABO 4 -
3.3 | Podomol nepedsuzaowuecs Ha 2yceHUUHOM X00y 4 8
3.3.1 | LlesbHBIE I'yCEHUYHBIE IIACCH. 4 2
3.3.2 | TpaBepcHbBIE TYCEHHUHBIC MTTIACCH 6
3.4 | Hlazarowue cucmemol nepeosuiceHus pooOnMos - 12
3.4.1 | Po6oT ¢ 2-51 KOHEYHOCTSIMU - 4
3.4.2 | PoboT ¢ 4-51 KOHEYHOCTSIMU - 4
3.4.3 | PoGOT ¢ 6-10 KOHEYHOCTSIMHU - 4
4 | KoutpoJiep. CeHCOpHBbIE CHCTEMBI 18 2
Oburee mpencrasinenue o koutpoiuiepe NXT, cTpykrypa,
4.1 | xapakTepucTrka uHTEpdeiica. 2 -
YrpapiieHre UHTEPAKTUBHBIM MPAaKTHKYMOM. [IporpamMMupoBanme
4.2 | B NXT-G. 2 -
4.3 | Huuyuanuzauus coopa daunvix ¢ nomouwvio oamuuxoe NXT. 12 -
4.3.1 | 3ByKOBO# JaTunK 2 -




4.3.2 | TakTuapHBIN 1aTYUK (TATYMK KaCAHHS) 2 -
4.3.3 | CBeTOBOM HaTynK 2 -
4.3.4 | YipTpa3ByKOBOM aTYUK 2 -
4.3.5 | CucremMa C HCIIOJIH30BAHHEM HECKOJIBKUX JTATYUKOB. 6 -
4.4 | Yupasnenue poboTom uepe3 Bluetooth - 2
5 MaHunyJasiuoHHbIE CHCTEMBI - 24
5.1 | Obuwee npedocmasnenue 0 nPOMbIULIEHHBIX POOOMAX - 6
5.1.1 | CtpykTypa 1 COCTaBHBIE 3JIEMEHTHI IPOMBIIIUICHHOTO poOOTa - 1
5.1.2 | PabGoune opranbl MAaHUTTYJISITOPOB - 3
5.1.3 | CencopHble yCTpOICTBA, TPUMEHSIEMBIE B PA3TMIHBIX - 2
TEXHOJIOTHYECKHX OTepaIusix
5.2 | F'eomempuueckue kongpuzypayuu pooomos - 18
5.2.1 | Po6oThl, paboTaromye B IGKApTOBOW CUCTEME KOOPIUHAT - 6
5.2.2 | Pob6oThI, paboTaromue B MIJIMHIPHIECKON CHCTEME KOOPIUHAT - 6
5.2.3 | Po6oThl, paboTatomnue B cheprudeckoii CHCTEME KOOPIUHAT - 6
6 Pa3pa6orka npoekra 12 18
6.1 | Beeoenue 6 npoekmmuyio desmebHOCHb 2 2
6.1.1 | TpebGoBaHMsI K MPOEKTY 1 1
6.1.2 | Onpenenenue u yrBepKACHIE TEMATHKHA 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 | KoHCcTpyrpoBaHHue MOJCIH 2 4
6.2.4 | [IporpaMmMupoBaHrEe MOJICIIN 3 4
6.2.5 | OpopmieHue npoekTa 2 2
6.3 | 3awguma npoexma 2 2
6.3.1 | [IpeseHTamnus npoekra 1 1
6.3.2 | OGCcyxJIeHHE Pe3yIbTaTOB pabOTHI 1 1
7 | Koutrpoub kKayecTBa 3HAHUI 2 2
Bcero: 70 70




I[OHOJ'IHI/ITCJILHQH YacTb NNporpaMmal

CnopTuBHOE HaNpaBJieHUE
Coznmanue poOOTOB sl pEHICHHS aNTOPUTMHYECKUX 3a7ad W TEXHUYCCKUX PEIICHUN

oymmMnuaabl mo podororexauke (WRO).

O6mas nadpopmarus. Lenn u 3amaun meponpusitus. [IpaBmia ocHOBHOM karteropuu (oOrue
npaBuja, CyJAeHCTBO, TpeOOBaHUS K KOMaH/e, TpeOOBaHUS K poOOTY, TPEOOBaHUS K ITOJISAM).
[IpakTuueckue pabotel: IlpaBuia, 0COOEHHOCTH WIPOBOTO TOJS M KOHCTPYKIUN pOOOTOB st

OJIMMIIMAaAHBIX 3aJad:. CJIaJIOM, T'OHKa IIO HpHMOﬁ,

KErCJIbpHUHI', TPACKTOpHUA, HIararomuec

poOOTHI, CyMO, OMATIIOH, IEpeTATUBAHUE KaHAaTa, TaOUpUHT. ONTHMAaNLHBIC PEIICHUS 3a/1a4 C
UCIIOJIb30BaHueM mporpammuoro odecredenuss NXT-G (ROBOLAB).

Yu4eOHO-TeMAaTHUECKHI IJIaH
NHIAUBUAYAJBbHBIX U IOATPYIIIOBBIX 3aHATHH KpPY’KKa B CHIOPTUBHOM HAIIPaABJCHUH.

Ne HanmenoBanue moay.isi, 0JI0Ka M TeMbI YpoBeHb

n/n 5 kaace 6 xacc
Mexnynaponnas onummnuaaa podoros (World Robot

1 Olympiad) 1 1

2 OcHoBHasi KaTeropus 34 34

2.1 TpaekTopust (rOHKa) 6 6

2.2 IlepersaruBanue kaHata 4 -

2.3 Pecnunr (cymo) 6 4

2.4 ["'oHKa 1o npsiMoit 4 -

2.5 I'oHKa ¢ IpensATCTBUIMU - 4

2.6 I'onka o Bluetooth 4

2.7 Kerenbpunr 4 -

2.8 buarnon 6 8

2.9 JlabupuHT - 6

2.10 [[Tararomme poGOTHI - 6
Bcero 35 35

@opMblI NOABEIEHNSI HTOTOB Peaju3alui MPOrpaMMbl:

e HalIIOJcHNE

® TIPOBEJACHWEC TNPOMEXKYTOUYHBIX  MHHH-COPEBHOBAaHWUH IO TeMaM ©  HaIpaBICHUSM

KOHCTPYHPOBaHUS

® BBINOJTHCHHUE UCCIICIOBATEILCKUAX MPAKTUYECKUX paboT

® TIPOBEJCHHE KOHTPOJIBHBIX CPE30B, TECTOB

® TPOMEXYTOYHBIA W  HUTOTOBBIH  MOHUTOPUHT  C(HOPMHPOBAHHOCTH  HHPOPMAIIMOHHOM

KOMIIECTCHTHOCTH YUallluXCs.
® YYacCcTHUC B TOPOJACKHUX U BHYTPUIIKOJIbHBIX TOBAPUIICCKUX BCTPCUAX I10 JICTO-KOHCTPYUPOBAHUIO.
¢ YYacCcTUC B TOPOJACKHX JICTO-COPCBHOBAHUAX
® YYaCcTUC B TOPOJACKHUX U BHYTPUIIKOJIBHBIX JICT'O-BBICTABKAX TBOPYCCKUX JOCTHDKEHUI



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 «®u3suka» 9686
LEGO Education «ITneBmaTHKa».
ROBO TX Vueo6nas nadoparopust (ROBO TX Training Lab 505286)
ROBO TX Uccaenosarens (ROBO TX Explorer 508778)

ONoGa~WONE

Y4eOHO-MeTOANYECKOE O0ecTIeyeHre MPOrpaMMbl

J.T".Konocos «Ilepssiii mar B po6otorexuuky» Mocksa. BUHOM. 2012.

DHIMKJIONEINYECKUM CITOBaph IOHOTO TexHHUKa. — M., «Ilemarorukay, 1988.

Anexcanap bapcykos. Kto ectb kT0 B po6oToTexnuku. — M., 2005r. — 125c.

A.®.Kpaiines. [lepBoe nyremecTtBue B napcTBo MamuH. — M., 2007r. — 173c.

[TepBoPo6or LEGO WeDo. IIporpammuoe obecriedenne. Komruiekt 3ananuii. Kuura ans yuurens.
Mynstumennitasiii CD-ROM

[TepBoPo6ot NXT 2.0. [Iporpammuoe obecnieuenue. Mynsrumenuitnsiii CD-ROM

[TepBoPo6ot NXT 2.0. Beenenue B poboroTexuuky. Mynsrumenuitasiii CD-ROM

CD IlepBoPo6o1/RoboLab 2.5.4. PykoBoacTro nosb3oBatess. Int

Wunycrpus passiedenwuii: [leppoPobor. Kuura amst yuurens u cOOpHUK IPOEKTOB. INt.
ABTOMaTu3upoBaHHbie ycTpoiictBa: [leppoPo6oT. Kuura mist yuurens. int.

MindStorms for schools. Educational division.

Kpyxok po60TOTeXHHKH, [351eKTpoHHBIN pecypc]/http://lego.rke-74.ru/index.php/-lego-

B.A. KosnoBa, PobGoroTrexHuka B oOpa3oBaHMH [dJeKTpOHHBIM pecypc]/http://lego.rke-
74.ru/index.php/2009-04-03-08-35-17, TTepmsb, 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.rkc-74.ru/

http://legoclab.pbwiki.com/

http://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://leqgomet.blogspot.com

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

http://robosport.ru

http://myrobot.ru/stepbystep/
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http://www.memoid.ru/node/Istoriya_detskogo_konstruktora_Lego
http://legomindstorms.ru/2011/01/09/creation-history/#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--

aLMZW1hV19BTkdmY 2s&docid=570a54dbaca3ebcd056a793084914d55%7C9355bc55d80b460489
891048e984d9175&chan=EwWAAAMXpHEeDGQibzmmuORv1ksvzBghb3COHRcVAO0s9AAY%2BE
&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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