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IosicHuTe ILHAA 3aANHCKA

Pafouas mnporpamMma, COCTaBleHa B COOTBETCTBHM C TpeboBanuamu DeaepaisHOro
rocyZIapcTBEHHOr0 00pa3oBaTENLHOrO CTaHAapTa ocHOBHOrO obmero obpasosanus (PIOC 000),
YTBEPXKACHHOTO npHKa3oM Munuctepersa oOpasosausa ¥ Haykw Poccuiickoil Dexepauuu 0T
17.12.2010 Ne 1897. Jlannas nporpaMma 1 COCTaBJIEHHOE TEMATHYECKOE IMUIAHUPOBAHHE PACCYHTAHO
Ha 2 roaa obyuenus, 140 yacos u3 pacuéra 2 waca B Heaemo. Haspanue kypca nepsoro roma —
«Jlero koHCTpyHpoBanuey, BToporo — «PoboToTeXHHKaY,

Hacrosimas nporpaMma npejuiaraeT UCrosib3oBaHne 06pa3oBaTebHbIX KOHCTPYKTOpOB Lego
Mindstorms NXT 9797 kak uHCTpymeHTa ana oO0yueHus fAeTed KOHCTPYMPOBAHHIO W
MOJIETMPOBAHHIO, & TAKIKE YIIPABICHUIO POOOTOM Ha 3aHATHAX MO PODOTOTEXHUKE.

Ilesn u 3a3a49n Kypca
Iean: 0byueHHe 0CHOBAM KOHCTPYHPOBAHUSA H MPOrpaMMHUPOBAHHA,
3anaun:
|. CTMyMpOBaTh MOTHBALMIO YYAIIMXCA K NOJYHEHWIO 3HAHHWH, momorath (OpMHPOBATH
TBOPHYECKYH) JIMHHOCTHL peDeHKa.
2. CniocofcTBOBaTH Pa3sBUTUI0 MHTEPECA K TEXHUKE, KOHCTPYMPOBAHHIO, MPOrpaMMHPOBaHHIO,
BBICOKHM TEXHOJIOI MM,
3. CnocoGeTBOBATE PAIBHTHIO KOHCTPYKTOPCKHMX, HHIKEHEPHBIX W BHIYHC/IHTEILHBIX HABBIKOB,
4. Pa3BuBaTh MEJIKYIO MOTOPHKY, JIOTHYECKoe, abcTpakTHOE W 00pasHOEe MBIILIEHHE.
5. CrniocoberBoBats (POPMHUPOBAHHIO YMEHHS JOCTATOYHO CaMOCTOATENBHO peuiaTh TeXHUHECKHE
3a/1a4H B [IPOLIECCE KOHCTPYHPOBAHMA MOJE/CH.
6. DOpMHPOBATH TBOPYECKHH MOAXO/ K PELICHHIO MOCTABJICHHOMN 3a/1a4H, a TAIOKE IPEACTABICHHE 0
TOM, 9TO GONBIIMHCTBO 33849 HMEIOT HECKOJILKO PELICHHIA,
7. PassuBarte PEryNATHBHYK CTPYKTYpPY JEATENBHOCTH, BKIIOHAKOWIYIO: LEJenonarasue,
MIAHKHPOBaHHE (YMEHHE COCTABIIATH M1aH JCHCTBHI H NPUMEHSATH €ro JUls PeLieHus NPaKTHIYECKHX
3anad), MPOrHO3MpOBaHME (mMpenaBocxuieHue Oyaywiero pesynbrata NpH pasiHYHBIX YCIOBHAX
BBITIOIHEHUS NCHCTBHA), KOHTPOb, KOPPEKLHIO U OLICHKY;
8. Paisuparh HAyYHO-TEXHMYECKMH M TBOPUECKMH TOTEHUMAn Ju4HOCTH pebeHka myTem

OpraHu3almy €ro JEATEJIbHOCTH B MNPOLCCCE HHTErpauumn HA4aJIbHOI'0 MHKEHEPHO-TEXHHYECKOIO
KOHCTPYHPOBAHHSA H OCHOB PODOTOTEXHUKH.

AKTYa/IbHOCTDH

PoBoToTexHuka - 06nacTh HAyKM M TEXHHKH, OPHEHTHpOBaHHas Ha co3naHWe pobOTOB M
pOBOTOTEXHMYECKHX CHMCTEM, MOCTPOSHHBIX Ha 0Ga3e MeXaTpoHHBIX mMoayneil (MH(pOPMALMOHHO-
CEHCOPHBIX, HCIIOJIHUTENIBHBIX H YITPaB/IAOLINX ).

AKTyanbHOCTb M NpPaKkTHYeCKas 3HAYMMOCTH NAHHOW MporpamMmsl 00yCnoBICHA TEM, 9TO
MONYMEHHbIC HA 3aHATHAX 3HAHWA CTAHOBATCA 1A pebaT HEOOXOAMMOH TEOPETHHECKOH M
[PAKTHYECKOH OCHOBOH MX NaJbHEHINEro yvacTHs B TEXHHYECKOM TBOpuYeCTBe, Bhibope Oyymiei
npodeccuu, B ONpeIeNeHHH JKH3HEHHOro nyTH. OBJIafeB ke HABLIKAMU TBOPYECTBA CErO/IHNA, OHHU, B
JanbHEHIEM, CYMEIOT MPHMEHHTh HX C HYKHbIM d(dexToM B CBOMX TpYHOBbIX Aenax. [lanHas
nporpaMMa [OMOraer PacKpbiTh TBOPYECKHH noTeHUMan o00y4aloumerocs, OnpeieauTh €ro
PE3CpBHBIE BO3MOKHOCTH, OCO3HATh CBOK JIMYHOCTS B OKPYXAIOWEM MHpe, cnocobcTeyet
GOPMHPOBAHMIO CTPEMJIEHHS CTATL MACTEPOM, HCCIIEAOBATEIEM, HOBATOPOM.

Conepkanue AAHHON MPOrpaMMbl TOCTPOEHO TakuM 00pasom, 4TO O0Dy4alOLIHECH NoA
PYKOBOCTBOM MENArora CMOryT He TOJIBKO CO31aBaTh PofOTOB 1OCPEACTBOM KOHCTPYKTOpa Lego
NXT Mindstorms 9797, cnemys npeanaraeMbiM TOIATOBBIM WHCTPYKIHMAM, HO W, NPOBOAA
IKCMIEPUMEHTBI, Y3HABaTh HOBOE 00 OKpyKkawouem ux Mupe. TonyueHHOe 3HAHHE CIIY/KHT NPH 3TOM



M JI0Ka3aTeNbCTBOM MCTHHHOCTH (MIJIH JIOKHOCTH) BBRIABMHYTHIX KOHBIMH IKCNIEPHMEHTATOPAMH Tex
WIH HMHBIX TEOPETHYECKMX TNPEANONOKEHHI, MOCKOABKY HMMEHHO B XOIE TBOPYECTBA OHH
MOATBEPIAAKITCS WIH OIPOBEPraloTCs MPAKTUKONA.

Hanpasienus o0y4enus.

[Nporpamma «JIEI'O koucTpyrpoBanue u poboTOTEXHMKay paccudTana Aas obyyaromxces S5+
6 KIaccoB M MMEET MHIKEHEPHO-TEXHUYECKOE HAnpaBlieHHWE, NMPU KOTOPOM NPOMCXOIUT CO31aHHe
poboToB, poBOTOTEXHHYECKHX CHCTEM JUIS PasBUTHA H300peTaTe/bCKMX M PalMOHATH3ATOPCKHX
cnocoGHOCTEH Yepe3 MPOSKTHYIO H YIeOHO-HCCAEN0BATENBCKYIO NEATENLHOCTD.
Hensmennas oOsg3aTensHas 4acTe NMpPOrpaMmbl (MHBApHAHTHAs 4YacTh) COACPHHUT 6 OCHOBHBIX
moaynei: «Obmme npexacrasneHus 0 pobortorexHuxey, «OCHOBbI KOHCTPYHPOBaHMSI MallMH H
mexaHuamosy, «Cucrema nepeaswkenus pobortos», «Koutponnep. CEHCOPHBIE CHCTEMBIY,
«MaHunyISUHOHHBIE CHCTEMBD, «Pa3paboTka npoekTay.
JlononuutensHas 4acTh NPOrpaMmbl NPEAYCMOTPEHA JUIA HMHAMBHAYATBHBIX M TOArPYTINOBBIX
3aHATHIT B KayecTse MOArOTOBKH OOYYaIOUIMXCA K EKEroNHBIM COPEBHOBAHMSAM, KOHKYpCam
Pas/IMHHBIX YPOBHEH: IIKOILHBIX, FOPOACKHX, OKPYKHBIX, BCEPOCCHACKOM W  MEKIYHAPOAHO¥
omimnuane poboros (nanee WRO) ocHOBHO# KaTeropHm.

OramunTe/bible 0CO0EHHOCTH.

OrnunTensHol 0COOEHHOCTBIO IAHHOH MPOTrpaMMbl ABIAETCA TO, HTO OHA nNOCMpPoeHa Ha
obyueruu 6 npoyecce npakmur.
[IpocToTa B NMOCTPOCHHMM MOJEIN B COUETAHWH C DONBIIMMH KOHCTPYKTMBHBLIMM BO3MOMKHOCTAMH
KOHCTPYKTOpA MO3BOJSIOT JCTAM B KOHIE 3aHATHA YBHACTH C/CHAHHYK) CBOMMH PYKAMH MOZEIb,
KOTOPasi BLINOJIHACT NOCTABICHHYIO HMH JKE 3a/1aqy.
Ve Ha HavanbHOH cTaaMu npHOOIIEHMA K MpoLecCY TBOPHECTBA, MPH  PEIPOAYKTHBHOM
KOHCTPYHPOBaHMM (M0 rOTOBBIM MHCTPYKIAM M cXemam) u cBGopke pobora no obpasy u nonoduio
cyuiecTByIOUmMX, obyuatonmecs nmpuobperator s cebst HEMANIO HOBBIX HAYYHBIX H TEXHHYECKHX
3HAHWH.

B MOMCKE pElISHHS TeXHHYECKMX 3a1ay MPETBOPAIOTCH B JKH3HB OCHOBHBIE CTYNEHH

TBOPYECKOr0 MBILLICHHS. DTO NPEXkK/IE BCEro KOHUEHTPALMA HMEIONIUXCA 3HAHWH U onbiTa, 0TOop M
aHami3 (akToB, MX COMoCTaBjeHue M 000GIIEHNHE, MBICICHHOE MOCTPOEHME HOBBIX 00pa3sos,
VCTAHOBJICHHE MX CXOZACTBA ¥ PA3/IHYHS C CYILECTBYIOUIMMH PEalbHBIMH 00BEKTaAMM.

MeTtoabl oby4uenns.

DddextuBHocTs 00yHeHHs OCHOBaM pPOOOTOTEXHMKH  3@BMCHMT OT OpraHM3aliK  3aHATHH

MPOBOAMMBIX C TIPHMEHECHUEM CIIEAYIONIHX METONIOB MO Crocoly NojyueHns 3HaHHIl NPELIOKEHHBIX

B.A. Oranecanom.(1980r.), B.I1. Becnanbko(1995 r.):

o OOBACHUTENBHO - WUNOCTPATUBHBIN - NpeabssieHHe HHQOPMALMKM pasnHYHBIMH criocobamu
(oOBsicHeHHe, paccka3, Oecena, MHCTPYKTaX, HAEMOHCTpaumus, padora € TEXHOMOIHYECKMMH
KapTamH H 1Ip.),

DBPUCTHYECKHIT - METO TBOPYECKOIH AEATENBHOCTH (CO3aHHE TBOPYECKMX MOAE/CH U T.11.)
[Tpo6aemubiii — NOCTAHOBKA TIPOGIEMBI H CAMOCTOSATE/bHBIH NOUCK €€ pelIeH s 00y aOLHMHCH;
[IporpaMMHpoBaHHsIii - Habop onepalmii, KOTOpbIe HEOOXOMMMO BLITIONHUTL B XO/E BbITIOJHEHHS
npaKkTHyeckux pador (Gpopma: KOMIBIOTEPHBIH NPAKTHKYM, IPOCKTHAS JCATEILHOCTS ),

e PenpoayKTHBHBIH - BOCIPOM3BOACTBO 3HAHHM W criocobos aestensHocTH (popma: cobupanne
Mozenei 1 KoHCTPYKUHit no obpasity, Oecena, ynpaKHEHHs 110 aHAJIOTY ),

e YacTHYHO - MOMCKOBbIH - pelneHne npodieMHsIX 3a/1a4 ¢ MNOMOLUILIO Neiarora,



o [ToMCKOBBII — CAMOCTOSTENBHOE peleHne mpobaem,

e Meron npobGneMHOrO M3NOKEHHA - MOCTAHOBKA MpoOIEMbl Mefaroram, peIICHAE €€ CaMHUM
NeaaroroM, coyqacTie 00y4arommxcs NpH PeLICHHHN.

e MerTon mpoexTos.

[IpOeKTHO-OPHEHTHPOBAHHOE 00Y4YeHHEe — ATO CHCTEMAaTHYeCKhii yueOHbIi METON, BOBICKAIOLIMI

yYamMxcs B mpouece npuodpereHus 3HaHuii ¥ YMEHHH C MOMOIIBIO [IHPOKOH HCC/E10BaATE/ILCKOT

mesTensHocTH, Oazupyiomielics HAa  KOMIUIEKCHBIX, pPeanbHbIX BOMPOCaX M TIUATEILHO
npopaboTaHHbIX 3a1aHHAX.

IIporuo3upyemsbie pe3yabTaThl.

JInyHoCTHBIE Pe3VAbLTATHI 00yHueHus:

o (hOPMHPOBaHWE MO3HABATENLHBIX MHTEPECOB, HHTE/IICKTYATBHBIX H TBOPHECKHX CrnocobHoCTEH
o0yvammxcs,

e (dopMHPOBAHME LEJOCTHOTO MHPOBO33PEHHSA, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH M TEXHOJIOIHHA,
CAMOCTOSTENIBHOCTh B MPHOOPETEHMH HOBLIX 3HAHWH ¥ MPaKTHIECKMX YMEHMIA,
rOTOBHOCTh K BBIOOPY JKH3HEHHOTO IYTH B COOTBETCTBHM C COOCTBEHHBIMH HMHTEPECAMH H
BO3MOXKHOCTAMM,
MPOSIBJIEHHE TEXHHKO-TEXHOMOTHYECKOr0 MBILLICHHS ITPH OPraHH3aliK CBOSH JCATEIbHOCTH,
moTuBaums  o0pa3oBaTENBHON  JEATENLHOCTH  WIKOABHMKOB HAa  OCHOBE  JIMYHOCTHO
OPHEHTHPOBAHHOIO TMOAX0/A,

e (pOpMHpOBAHHE [EHHOCTHBIX OTHOWIEHMIH APYr K ApYyry, Y4YWTENl0, aBTOpaM OTKPbITHH M
u3o0peTenii, pesyabratam o0yueHus,

o QopMHpOBaHHE KOMMYHMKATHBHOH KOMIIETEHTHOCTH B TIPOLECCE MPOEKTHOH, yueOHO-
HCCJIE/I0BATENILCKOH, HIPOBOH AEATE/IbHOCTH.

MeTanpeamerHbie pe3vibTaThbl:

e OBIAJICHHE COCTABJSIOIIMMH HCCICAOBATENLCKONW U INPOCKTHON JEATENBHOCTH: YMEHHS BHICTH
npobieMy, CTaBHTh BOMPOCH!, BbUABMraTh IMIIOTE3bl, /AaBaTh ONpPEIC/ICHUS TOHATHAM,
knaccudumposats, HabMoOAATL, MPOBOMANTL IKCINEPHMEHTBI, AENATh BBIBOALI H 3aK/IIOYCHHA,
CTPYKTYPHPOBaTh MaTepHasl, 00BACHATH, J0KA3bIBATS, 3ALIMILATL CBOH HICH,

e yMEHHME CAMOCTOATENIbHO ONMPENenATh LUean CBOero oOy4eHus, CTaBuTh M (POpMYyAHpPOBATL Ui
cebs HOBbBIE 3a1a49K B yuébe W MO3HABATENLHON ACATENLHOCTH, PA3BHBATE MOTHBBI H MHTEPECHI
CBOEH NM03HABATE/ILHOH AEATEIBHOCTH,

e OBJAJCHME OCHOBAMH CAMOKOHTPONA, CAMOOLICHKH, NpPHHATHS PEIUCHHH M OCYLICCTBICHWS
0CO3HaHHOTO BhIDOpa B y4eOHOH U NO3HABATE/ILHON NCATENILHOCTH,

e yMEHHE CO31aBaTh, MPUMEHATH W Npeobpa3oBLIBATL 3HAKM W CHMBOJBI, MOJEIH, CXEMbl A
peiueHus yueOHBIX H NO3HABATEbHBIX 3a/1a4,

® DasBHTHE MOHOJIOrMHECKOH ¢ JIMAJIOTMYECKOH PpevH, YMCHHS BBIPDAKATH CBOM  MBIC/IH,
crnocobHOCTH BRICTYIIMBaTH cobece/lHuKa, MOHWMATH €0 TOYKY 3PEHHS, NPH3HABATH NPABO
APYroro 4enoBeKa Ha HHOE MHEHHE,

e (dopmuposanne ymenuii paboTath B Ipynmne ¢ BBIOJHEHHEM PAIMYHBIX COLMATBLHBIX PONEH,
PEACTABIATE W OTCTAWBATL CBOH B3Ikl M YOCKICHMS, BECTH JAHCKYCCHIO,

e KOMOWHMPOBAHHE HW3BECTHBIX AIrOPHTMOB TEXHHYECKOIO M TEXHOJOIMYECKOro TBOpHECTBA B
CUTYALMAX, HE MPEANONaratolIuX CTAaHAAPTHOrO MPUMEHEHHS OHOTO W3 HHUX]

NOMCK HOBBIX PElICHHI BO3HUKLICH TEXHHYECKOH HiIH OPraHM3aLMOHHON MPoOieMsr,

CAMOCTOATEIbHAS OPraHM3alus W BBITOJHEHHE PaslIMHHBIX TBOPYECKHUX paboT no co3naHUIO
TEXHHUECKMX M31eNni,



® BUDPTYAIBHOE M HATYPHOE MOJEIMPOBAHUE TEXHMYECKMX OOBEKTOB M  TEXHOJOrHYECKHX
NPOLIECCOB,

® NPOABJICHHE HHHOBALMOHHOIO MOIX0/A K PEMIEHHIO YUeOHBIX W MPaKTHYECKHX 3a71a4 B NpoLecce
MOJICIHPOBAHHSA H3/IEIHA WIH TEXHOJIOMHYECKOro npouecca;

® BbIABJICHUE NOTPEOHOCTEN, MPOCKTUPOBAHKHE H CO3JaHNE OOBEKTOB, MMEIOLIHX NMOTPEOHTENBHYIO
CTOMMOCTS,

* (opMHpPOBAHHE W PAa3sBHTHE KOMIETEHTHOCTH B OOJIACTH MCIONL30BaAHUSA HMH(BOPMALMOHHO-
KOMMYHHKALIHOHHBIX TEXHOIOIHii.

IIpeamerHbie pe3vabLTaThl 00yYeHHn:

® YMEHHE HCIIONb30BaTh TepMHUHBI 00acTH «PoboToTexHuKkay;

® YMEHME KOHCTPYHPOBATH MEXaHH3MbI 1A Npeodpa3oBaHus JIBHIKCHHUS,

® YMEHHE KOHCTPYMPOBATH MOJEIIH, HCIONB3YIOLIME MEXAHUYECKUE Nepeiad, PeayKTOPSl,

® YMEHHE KOHCTPYMPOBATH MOOMIBHBIX PODOTOB, HCIIO/L3YS PATHYHLIC CHCTEMBI NEPEABHIKCHUS,

e yMeHue nporpaMmuposats KoHTposiep NXT u ceHCOPHBIE CHCTEMBL,

® YMEHME KOHCTPYHpPOBATb MOJIEIH MPOMBIIUIEHHBIX POBOTOB € pasiM4HbIMH rEOMETPHYECKHMH
KOHQUIypauusiMy, YMEHHE COCTaB/AATh JHMHEHHBIC aNrOPUTMbI YIIPABICHHS HCIOMHUTEIAMH H
3aMChIBaTh UX HAa BHIOPAHHOM A3BIKE NMPOrpaMMUAPOBAHHS;

® YMEHHE HMCIHONb30BATL JIOFHYECKME 3HAYCHHUA, ONEPALMM W BbIPAKEHHA C HUMH, YMEHHE
(hopManbHO BBITONHATL ANTOPHTMBI, OIMMCAHHBIE C MCIMOJIL30BAHUEM KOHCTPYKLMH BETBJICHHS
(ycnoBHbIe ONEPAaTOpsl) M MOBTOPEHHS (LMKIbI), BCIIOMOTATENbHBIX ANTOPHTMOB, TMPOCTHIX H
TabJIHYHBIX BEJIMYMH, YMECHHE CO3/IaBaTh M BBITIOJHATH MMPOrpaMMbl UL PEIICHUS HECIOMKHBIX
aNropUTMHUYECKHX 3a/1a4 B BLIOpaHHOI cpeje nporpaMMHpOBaHHA,

® YMEHHME MCIHONb30BATL I'OTOBBIC MPUKIANHLIE KOMILIOTEPHBIE MPOrpaMMbl M CEPBHUCHI B
BeIOpaHHOM crienmanM3auuy, yMeHte padboTaTh C ONMUCAHUAMM NPOrPaMM H CEPBHCAMH;

e Hasblku BeIOOpa criocoba npencTapieHns AaHHbIX B 3aBUCHMOCTH OT MOCTAHOBJICHHOH 3a1a4i;

® pPaUMOHAILHOE HMCIONL30BAHME y4eOHONH M JNONOJIHUTEIbHON TEXHHYECKOH H TEXHOIOTHYECKOH
uH(pOpMALIH UL IPOSKTHPOBAHUSA W CO31aHHA POOOTOB M PODOTOTEXHHYECKHX CHCTEM;
BIIAJICHHUE AJITOPHTMAMH M METOIaMH PEIICHHS OPraHU3aLMOHHBIX U TEXHWYECKHX 3a/1a4;
BIAJICHHE METOlaMM HYTeHMs M crnocodamu rpaMyecKkoro MpeACTaBieHUst TEXHUYECKONH,
TEXHOMOrMYECKO U HHCTPYKTHBHOM HHpopMaLuu;

® MpHMEHEHHE OOLICHAYYHBIX 3HAHWA MO NMPEAMETAM ECTECTBEHHOHAYYHOI'O U MATEMATHYCCKOro
LMKJIA B [POLIECCE MOATOTOBKH W OCYIIECTBIICHHS TEXHOJIOTHYECKHX ITPOLIECCOB;
snanenue Gopmamu yaeOHO-HCCIEN0BATENIBCKOMN, MPOEKTHOM, HTPOBOH AEATETBHOCTH,
MIaHHPOBAHHE  TEXHONOIMYECKOr0  mpouecca B mpouecce  cosmanua  pobotoB o
pPoOOTOTEXHHYECKMX CHCTEM,

IlepBoiii 3Tan obyvyenusn: «Jlero koncrpynpoBanune»

Kypc «Jlero koHCTpyupoBaHue» sBiasercs 0aszoBbiM M HE NPEANONaraeT Haiu4yud Y
o0y4yaeMbIX HaBLIKOB B 00/1aCTH KOHCTPYMPOBAHMS M NMPOrpaMMHPOBaHHA. YPOBEHb MOANOTOBKH
VYalmXes MOKET ObITh paszHbiM. Peanmzaumst AaHHOrO 3Tana Kypca Mo3BoiseT CTHMY/IHPOBATh
MHTEpEC H M0003HATENBLHOCT, pa3BUBaeT CHOCOOHOCTH K peIleHHI0 NpodJEMHBIX CHTYalMii
YMEHHIO HCCIenoBaTe MpobieMy, aHanu3upoBaTh HMMECIOLIMECH pECYPChl, BBIJIBHraTh WJIEH,
MIAHUPOBATL PELICHUA H PEAIM30BIBATH HX.

Kypc npeanonaraeT npakTHYECKOE 3HAKOMCTBO C OnpejeiéHHbIM acnekroMm 0asoBoif Hayku
(hu3mMKM) W HANPABNCHMEM HCCCNAOBAHMI, KOTOpHIE TMO3BOJIAOT MNOATOTOBHTH YHalIMXCA K
OCO3HAHHOMY BOCHPHATHIO TakMX TeM Kypca ¢usuku 7 Kiacca, kak «[Ipocteie mexaHusmbi,
«Mexanudeckas IHCPrus» U «3aKoH coxpaHcHus 3Hcprumy, Huaterpauns yucOuoit u sue yucbuoii
HAEATEIBHOCTH YHAUIMXCH, PEIICHHE JHYHOCTHO 3HAYMMBIX JUIS YYEHMKA [PHKIAJHBIX 3ana4



Crnoco6CTBYIOT PaCHIMPEHMIO Ero KPyro3opa, YCHIEHHIO MHTepeca K Hayke (uiuke, Briouenue B
NporpaMMy KpykKKa BOIPOCOB, CBA3AHHBIX C M3YMEHHEM MHOXECTBA MPHMEPOB TEXHONOrMii
npeo0pazoBanus HHEPrHH, HMCHOb3YEMbIX B TNPONUIOM M HACTOALIEM, MO3BOJHT YHAIIMMCS
MPOABHHYTHCS 110 NYTH MO3HAHKA B 001aCTH TEXHUKH H €€ BO3MOXHOCTEI,

OCHOBHBIMH LENAMH KYpCa ABJIAIOTCH:

NpHOOpPETEHNE YYALIMMUCS HABLIKOB KOHCTPYHPOBAHHS, IPOSKTHPOBAHUA,

Pa3BHTHE JIOTMHECKOr0 MBILLICHHS W NPOCTPAHCTBEHHOT0 BOOO paeHns;

pacluMpeHHe Kpyro3opa B MO3HAHWH OKPYHKAIOIIEr0 MHpa, 3HAKOMCTBO C MpOCTeHIIHe
MEXAHH3MBI H X MECTO B JKH3HH;

3HAKOMCTBO €O cnocobamu B3auMoieHCTBHS npu paboTe Hajg COBMECTHLIM I[IPOCKTOM B
rpynnax.

Ilepevennb 3HAHMI U yMeHuii, QOPMHPYEMBIX Y yHaIIHXCH.
B pe3ynbTare 0CBOSHHS 1POIPaMMBl IaHHOTO KYpea, yHaulHecs 10/DKHb! 3HATD:

001IME MOAOKEHHS H OCHOBHBIE NPHHIIMITHI MEXAHHKH,

BHIIBI ZIBHOKEHHSA: IOCTYNATENbHOE, BPAIIATENLHOE, KonebaTensHoE;

criocobhl Mpeobpa3oBanus BUAA, HANPABICHUA H CKOPOCTH JBHKEHHSA,

pasBUTHE YMEHHS TBOPYECKH MOAXOAUTL K PELICHUIO 3a1auH;

pasBUTHE yMEHHS paboTath 10 NPeUIOKCHHBIM HHCTPYKLIHAM,

Ha3BAHMs JICTANCH MAIlMH, MPHEMBI COE/IHHEHHUS JICTANICH,

cnocoOsl cOOPKH y3/I0B M3 IeTasNeH, Ha3HAUEHUE Y3/10B H NPUMEHEHHE HX B TEXHHKE,
OCHOBHBIE npuembl cOOpkH Mojeneii w3 neraneii u ysnos koHctpyktopa LEGO NXT
Mindstorms 9797,

pasBuTHE yMeHus paboTath 10 BOOOpaKaeMbIM HHCTPYKLMAM,

pasBHUTHE YMEHUS JOBECTH PELIICHHE 3a/1a4i 10 paboTaomei MoIeIH,

pasBHTHE YMEHHs M3/1araTh MbICIH B YETKOH JOrHYECKOH MOC/IEN0BATE/ILHOCTH, OTCTAHBATH
CBOK) TOYKY 3PEHHSA, AHATM3HPOBATH CHTYALMIO M CAMOCTOATENBHO HAXOAUTh OTBETHI HA
BOMPOCHI, MYTEM JIOTHYECKHX PACCYIKACHHH.

uHTepdeiic nporpammuoro obecneuenns Mindstorms NXT-G

B pe3yssTarte 0CBOSHMs IaHHOTO Pa3/ie/ia MPOrpaMMbl, YHALIHECS 10/UKHbBI YMETh:

cobuparh AEHCTBYIOUIME MOIE/IN 10 TEXHOJIOTHIECKAM KapTam,

JIOBOZMTH PELICHHE 3a1a4H 10 paboTarOLIEeH MOJCITH,

00BeaANHAT Pa3HO00Pa3HbIe KOMIOHEHTBI B EAMHYIO (DYHKLMOHAILHYIO CHCTEMY,
MepPenpoeKTHPOBATH TEXHOIOIHYECKUE CHCTEMBI M HX 3JIEMEHTHI JUIS PEIICHHAS HOBBIX 3a/a4.

Orxuaaembie pe3yabTarThbl:

Ocpoenue OCHOBHBIX NMpasii o6beauHeHus, npuodpeTeHne HABBLIKOB paboThl B KO/UICKTHBE
PasBuTh 1M03HABATE/IbHbIC YMCHUS M HABBIKH YUalIHXCH,

VMeTh I0BECTH pelueHne 3ana4un 10 paboTatomeii Moaenu,

VYMeTs OpHEHTHPOBATLCA B MH(POPMAIIHOHHOM NPOCTPAHCTBE,

YMeTs CaMOCTOATEIEHO KOHCTPYHPOBATE CBOH 3HAHWSL,

YMeTh KPUTHYECKH MBICITHTD.

YyacTue B JIero- KOHKypcax.

Kypc paccuutan Ha | rox obyuenus (70 wacos), 2 yaca B HENEIHO,
Bospacr aereit 10-12 ner.

Cpencrsa o0yueHnus:
¢ Koncrpyxtopst LEGO Education cepru " Mup sueprun E-Lab", nabopsr Ne 9618, 9630, 9680,



¢ «Pobororexnuka» Habop WeDo Ne9580, 9585
e [lepsopobor NXT 9797 ¢ nporpamMmHeiM 0DECTICHEHHEM K HUM.
o [ludpossie pazpaboTiku yuuTeNs K ypokam (npeseHTauuy, caiTsl, TeCTsl ¥ T.11.).

Bropoii Tan obyuennn «PoboToTexnukar.

Kypc no3sosisieT Nerko noHATh OCHOBBI POOOTOTEXHHKH M HAYYMTLCH KOHCTPYMPOBATH YMHBIC
YIIpaBJISIEMBIE MAITHHBL. JTO 3aXBATHIBAIOIIME 3AHATHA, HA KOTOPBIX pa3padaThiBaOTCA TEXHAUECKHE
monenn 3 LEGO-KOHCTPYKTOPOB M MpOrpaMMHUpyloTes MUKpokoMnbioTepsl. Cobpannbie Moaeau
JKHBYT 110 3aI@HHOH MPOrpaMMe 1 COPEBHYIOTCS MEIKIY COOOM,
3aHATHA HAUMHAKOTCA C OOCYKACHMs MPUHLMIOB TMOCTPOSHWA HHTepecHOH mozenu w3 LEGO
KOHCTPYKTOpA, Jajee HIET HEenocpeACTBeHHas cOopKa H YCTAaHOBKA MOTOPOB ¥ IATYMKOB 00paTHOI
ceasn. CoOpaHHas KOHCTPYKUMsS TpHCOENMHSETCs K MHKpo komnbiotepy NXT, KoTopsiii
npeactasiser w3 cedbs nporpammupyemsiii 610k LEGO, ¢ynkumonupyloimii Kak aBTOHOMHbIH
KoMIbioTep. B X0/e MpaKTHYECKHX 3aHATHH yHalMecs CTPOAT ACHCTBYIOME MOIETH PEaibHbIX
MEXAHH3MOB, JKMBLIX OPraHH3MOB M MAIlHH, NPOBOAAT ECTECTBEHHOHAYYHBIE IKCIICPHMEHTBI,
OCBaMBAKT OCHOBBI MHPOPMATHKH, ANTOPUTMHMKH M POOOTOTEXHHMKH, MOMYTHO YKPEIUAs CBOM
3HaHMA NO martematuke ¥ (u3MKe, NMpHOOPETAIOT HABBIKM PaboTbl B TBOPYECKOM KOJIEKTHBE.
PaGoTas mapamu, Wiy B KOMaHIaxX, yHallHecs B paMKax AaHHOTO Kypeca CO3MAI0T U NMPOrpaMMHpyIOT
MOJIE/TH, TIPOBOAAT MCCICNOBAHMA, COCTABAAIOT OTHETHI ¥ OOCYIKNAIOT MIAEH, BOSHMKAIOUIAE BO
Bpems paboThbl ¢ ITUMU MOJEIAMH.

Yyammmes JaHHOrO Kypea MpEAoCTaBIseTCs BO3MOMKHOCTD NPHHATH YUACTHE B MYHHUMNAILHBIX
M PErHOHAILHBIX COPEBHOBAHHAX MO POOOTOTEXHHKE.

Ilesib JAHHOrO Kypea — MOCPEACTBOM KOHCTPYMPOBaHHS W NPOrpaMMHPOBAHHA pobOTOB, HAy4HTh
YHALIMXCA CAMOCTOATENHHO MBICIHTh, HAXOAWTHL W PEIlIaTh MPODIEMBI, TPHBIEKAA UTS ITOTO 3HAHHSA
M3 pasHbiX ofnacrteil, yMeTh MPOrHO3MPOBATH PE3YJILTATHI M BO3MOXKHBIE TMOCAEACTBHS PA3HBIX
BAPHAHTOB PELICHHUA.

3anaun:

e 3akperyieHue 1 yriaybieHne HaBbIKOB KOHCTPYHPOBAHHSA M MPOCKTHPOBAHHA,

e CnocobcTBOBATE PA3BUTHIO MHTEPECA K TEXHHMKE, KOHCTPYHPOBAHHIO, NMPOTPAMMHPOBAHHIO,
BBICOKHM TEXHOJIOMMAM, (JOPMHPOBATE HABLIKH KOJUIEKTHBHOTO TPY/IA.

e Haywnth yuyeunkos QopmanusanmM, cpaBHenuio, 0000LICHMIO, CHHTE3y TMOJNYMEHHOH
uHpopMamK ¢ uMerommMHcs 6asamu 3HaHui.

e CdopMupoBaTh y Y9AlIMXCA YMEHME KIACCH(MUMPOBaTh 3a7a4y M0 THIAM C MOCHEAYIOMHM
PELIEHHEM H BHIOOPOM ONpeeNéHHOro TEXHHYECKOr0 CPEe/ICTBA B 3aBHCHMOCTH OT €10 OCHOBHBIX
XapaKTEPUCTHK.

o Cdopmuposats anroput™ aekicTsuii no paspaboTke BAPHAHTOB MCMOJB30BaHMA HHGOPMALMH H
MPOrHO3MPOBAHHIO MOCIEACTBYIl pealu3audd peleHns NpobiemMHON CHTyalmH (KOHKPETHOH
3aj1aum, A7is peleHns KoTopoil paspabareiBaeTcs podor).

o [lpuBMBaTH HABBIKM MPOrpaMMHPOBAHMS Yepe3 pa3paboTKy nNporpamMM B BH3YAIBHOH cpene
MPOrpaMMHpPOBAHKSA, PA3BHBATH ATOPHTMUYECKOE MbILIICHHE

Yuamuecs 10/KHbI 3HATH:

® BIMSHHE TEXHOJIOrHYECKOH ACATEILHOCTH HYeN0BeKa Ha OKPYIKAIOLIYIO CPEIY M 310POBbe.

e 001acTh NPUMEHEHWS M HA3HAYEHHE MHCTPYMEHTOB, PasMYHLIX MAallWH M MEXaHW3MOB,
TEXHHYECKHX YCTPOHCTR (B TOM 4YHCJIE KOMITBIOTEPOB).
MCTOYHMK. CnocoOBI Npeobpa3zoBaHus U COXPAHCHUA IHEPTHH,
BHIIBI IEPEAATOUHBIX MEXaAHH3MOB H MX TEXHHYECKHE XapaKTePHCTHKH,



KOHCTPYKTHBHBIE 0COOEHHOCTH PAa3IHYHBIX MOZIENEH, COOPY/KEHHI 1 MEXaHU3MOB;,

BHJIbI OZIBHXKHBIX H HEMOIBHKHBIX COSTIMHEHHI B KOHCTPYKTOpE,

OCHOBHBIE TPHEMBI KOHCTPYHPOBaHHS PoHOTOB;

OCHOBHBIE TOHATHS, MCTIONB3VIOIIKE B POOOTOTEXHUKE: MUKPOKOMITBIOTED, 1AaTYHK, CEHCOP, NOPT,

pazbem, yabTpassyk, USB-kabens, mnTepdeiic, nkonka, nmporpaMmHOe OOecnedcHHe, MEHI0,
TIOZIMEHIO, MaHEe/lb HHCTPYMEHTOB,

nuTepdeiic mporpammuoro obecneverns Mindstorms NXT-G, Robolab.

Yuammuecs 105KHbI YMETh:

noay4yars HeoOxoaumyto uabopMauio 06 00bEKTE AEATENLHOCTH, HCTIONB3YS PHCYHKH, CXEMBI,
3CKHM3BI, YEPTEXRH (Ha OYMaKHBIX M EKTPOHHBIX HOCHTENSX ),

OCYLIECTBATH NpocTeiiluye onepauuy ¢ dalinamy;,

CAMOCTOSATE/IBHO peIlaTh TEXHHYESCKME 3aJay B IPOLECCe KOHCTPyMpoBaHus poboTos
(nnasupoBaHKHe MNPEACTOAINMX NCHCTBHI, CAMOKOHTPO/b, NPUMEHATH TMONYYEHHbIC 3HAHMS,
TMPHEMBI H OTBIT KOHCTPYHPOBAHUA M T.AL. ),

cOo3aaBaTh MOJIENM MNPH  TIOMOLIM CleUHANbHLIX 3JEMEHTOB 1O paspaboTaHHON cXxeme,
HHCTPYKLHH, 110 COOCTBEHHOMY 3aMbICITY;

JAEMOHCTPHPOBATH TEXHHYECKHE BO3MOKHOCTH pobOTOB;

MPEACTABAATE OfHY M TY e HHPOPMALMIO PasIHYHBIMHA criocobamu;

OCYIIECTBJIATH MOWCK, mpeoOpa3oBaHMe, XpaHEHHE W nepeiady HMHGOPMALMH, HCHIONb3Ys
YKa3aTesin, KaTaaoru, ClipaBouyHuku, UaTepHeT.

Oxuaaembie pe3yabTaThl:

YMEHHE CaMOCTOSTENLHO M MOTHBHPOBAHHO OpraHM30BBIBATH CBOK  [O3HABATE/ILHYIO
AEATENLHOCTH (OT MOCTAHOBKH LIEJH 10 M0JTy4eHUs ¥ OLICHKH Pe3y/bTaTa);

nouck (mposepka) HeoOxomumoli HHPOPMALMH B cloBapAx, Kkartaizore OMOMHOTEKH, Ha
NEKTPOHHBIX HOCHTEAX,

JNIeMEHTapHOE 000CHOBAHWE BBICKA3AHHOTO CYIKICHHUA,

BBINOJHEHHE HHCTPYKLMIA, TOYHOE ClleoBaHHE 00pasily ¥ NPOCTEHIIMM A/IrOPHTMaM.

CO3IaHME YCIOBHIA 15t NOBBILLICHHS YPOBHSA MacTepCTBa;

3HaHHE OCHOB POOOTOTEXHHKH,

CaMOOTPENEIEHHE 10 OTHOLICHHIO K COLMATIBHO-3THIECKAM LIEHHOCTAM 00 BEIMHEHH,

3HaHUEe OCHOBHBIX (hopM 1 TpeOOBaHMI K NPOBEACHUIO TOBAPHILECKHX BCTPEY, COPEBHOBAHHUH 110
JIEro- KOHCTPYMPOBAHUIO Ha IIKOIBHOM, MYHHLIMIAIBHOM YPOBHE,

YHaCcTHE B JIEr0- COPEBHOBAHHAX.

Kypc paccuutas Ha | ron 70 wacos, no 2 yaca B HEIEIIO.
OcHosras (opma paboThl — NMPAKTHYECKHE 3AHATHI.
Bo3spacr nereii 12-14 ner.

Cpexacrsa obyuyenns:

[udposoe obopynosanue: npoextop, APM yuuTe/is, KOMILIOTEPHBII Kaacc.
Konctpyktopsi LEGO Education Texnonorus # dusuxa 9686, 9641, Ilepsopobor NXT 9797 ¢
NpOrpaMMHBIM ODecreyeHHeM K HHM.

Lndpossie pazpaboTku yauTens K ypokam (MpeseHTaluu, CaiThl, TECThI W T.A. ).

Coaepkanne nporpamMmmbi



1. Obmue npeacrapieHus 0 poboTOTEXHHKE
Bsenexue B 1ero-KOHCTPYHpPOBAHHE

O6ume npencrasnenns o6 obpasosatensHbix KoHcTpykropax LEGO. Kpatkoe pestome Toro,
910  OyAyT wW3yuaTh yyalMecs Ha NPOTSUKEHWM BCErO Kypca ODy4eHMs  Jero-
KOHCTPYHMpOBaHui0. OCHOBHBIE CIOCOGBI ¥ MPHHIIMITLI JIEr0-KOHCTPYUpOBaHus. JleMOHCTpaims
BHIEOPOMKOB JIEro-npoeKkToB «PoboroTexHnkay

Ipaxruyeckas pabota: CHopka neraneii obpasosaresnbHoro kouerpykropa LEGO Mindstorms,

PoGororexuuka
OcHoBusle nonstus pobororexuuku. Mctopus pobortorexuukn. Obume npeacrasnesus 06
obpasosarenbHoM koHctpykrope LEGO Mindstorms NXT. O6mme npeacrasnenus o
nporpammiom obecnevenun NXT-G, Robolab.
[TpakTHueckue paboThi:
a. Konctpynposauue pobora no rexsonoruyeckoii kapre LEGO Mindstorms NXT.
6. 3naxomcTBO ¢ uHTepdeiicom nporpammuoro odbecnevenns NXT-G.
B. [TporpamMmupoBanue poboTa ¢ NOMOLILIO AEMEHTAPHBIX KOMaHa KoHTposnepa NXT.
r. 3HakoMcTBO ¢ uHTEpdeiicom nporpammuoro obecneuenns Robolab
2. OcHOBbI KOHCTPYHMPOBAHKS MALLIHH H MEXAHH3MOB
Oranel KOHCTpyMpoBauua. TpeGoBaHus, NpeAbABIAEMbIE K KOHCTPYKUMAM:  TIPOYHOCTS,
HKECTKOCTh, YCTOHYHBOCTD. AHQJIH3  CYIIECTBYIOUIMX  KOHCTPYKUMH  MPOrpaMMHO
YUPaBiAEMbIX MAlIHH W MPUHIMIOB HX paboTbl. AJATOpPUTM KOHCTPYMPOBaHHA 110
HHCTPYKIHAM. 3HA4YeHWE MAllWH, MEXaHW3MOB B IJKM3HM 4YesioBeka, Buasl mnpocTsix
MEXaHH3MOB. XapakTepPHCTHKa THINOBLIX Jeranedl MeXaHu3MOB  BbINONHAEMBIX 3
koHcTpykTOopa Lego. Obume npencrapieHns 0 mMexaHuyeckux nepeaaqax. Knaccudukamms
MepefiaTOuHbIX MEXaHW3MOB. KHHEMaTHHECKHE CXeMbl MeXaHW3MOB, MexaHu3mbl s
npeoOpasoBaHus JBIKEHHA (3y0uaro-pecuHblii, BHHTOBOM, KPHBOLIMIHBIA, KYJIMCHBI,
KynaukoBbiii). 3yGuaTeie nepenaun (HIMHAPHYECKHE, KOHHYECKHE, YepBsiuHas). Peaykropsi,
MYABTHIUIMKATOPbI: BHJBL, XapakTepucTika. J[IBuratenn moctosHHoro toka. IllaroBbie
INEKTPOJABHUIATENIN W CEPBONPHBOIEL. [TpOEKTHPOBAHHE ANEKTPOMEXAHHYECKOTO NPHBO/A MAUIHH C
CEPBOIPUBOAOM.
Tpakryeckue paborsi:
a. Cnocobsi coenuenns aetaneii konctpykropa LEGO Mindstorms NXT.
6. Cosganue MexaHu3MOB Juii IpeobpasoBaHus ABMKeHHs: 3yOuaTO-peedHblil, BHHTOBOM,
KPUBOLIMITHBINA, KYJIMCHBIN, KYJIaYKOBBIHA.
B. Cosnanue moneneii, HCnonb3yrommx 3y0uaThie (IMIHHAPHYECKHE, KOHHYECKUE, YePBAIHAs ),
LEITHBIC, PEMEHHBIC, (PPUKLIMOHHBIC NEPEaYM.
r. Cosznanne mopenei, WCMOMB3YIOIMX  JBMIaTeNd  [MOCTONHHOrO  TOKA, LLUArOBLIE
AMEKTPOABHIaTE/IH H CEPBONPHBO/IBL.
a. Co3panve UWIHHAPHYECKHX, KOHHYECKHX, KOHMYECKO-IMIHHAPHYECKHX, YEPBAYHBIX
PENYKTOPOB.
3. Cucrembi nepeasuxenus poboros
[NorpebHocTn MoOHIBHBIX poboToB. Tkl MOOHIBHOCTH. KOsIECHBIE CHCTEMBI NEPEIBIKEHHSA
pobOTOB: ABTOMOOWIBHAS TpyNna, rpynmna ¢ MPOH3BOMbHBIM HE3ABHCHMBIM TOBOPOTOM
KaskJIoro Koneca BieBo W Brpago. llaraomme ciucTems! nepeismwkenns poboTos: poboT ¢ 2-51
KOHEYHOCTAMH, POOOT € 4-51 KOHEHHOCTAMH, POBOT € 6-10 KOHEHHOCTAMH,
[IpaxTHyeckHe padoThl:
a. Koucrpynposauue u nporpaMMupoBaHie pobora aBToOMOOHILHOMN rpyIimnsL
6. KoncrpyupoBanue # nporpamMmuposanne poboTa ¢ NPOM3BOJBHBIM  HE3ABUCHMBIM
NOBOPOTOM KaXKIOT0 KOJIECA B/ICBO H BIIPABO,
B. PoBoTbl nepeasuralouinecs Ha ryCeHHYHOM XOJLY.




r,

a.

c.

KoncTpyrposasue 1 nporpaMMHpOBaHKE araiomero podora ¢ 2-s KOHEYHOCTIMM,
Kounctpyuposanue 1 nporpaMMHpOBaHKE 1IAraloero pobora ¢ 4-s KOHEYHOCTAMM.
Konctpynposatsne U nporpaMMHpPOBaHKE LIArAIOLIEro podoTa ¢ 6-K0 KOHEYHOCTAMM.

4. Kourposuiep. Cencopunie CHCTEMBI

Obmee npencrasnenne o koHtpoinepe LEGO Mindstorms NXT. Taktunsseii gaTtauk.

3BykoBo# JaTuuk. YibTpassykoBoii satukk. CeetoBoii natymk. CHCTEMa C MCHO/BL30BAHHEM
HECKOJIbKHX JIATYHKOB.

[MpakTiueckne paboTsi:

=L

CXONDW

Beison n3obpaxenuit, Habopa TekcToBOro (pparmenTa wiam pucosanus Ha aucree NXT.

Bocnpouspenenne 38ykoBoro (aiina wix Kakoro-mubo OAMHOYHOIO 3BYKA KOHTPOILIEPOM
NXT.

Ynpasnenue podorom uepes Bluetooth.

Hcnons3osanue naTyuka KacaHus JUid NpeooIeHUs npensTeTeuii pobora.
Heiicteus poboTa Ha 3BYKOBbIE CHIHAJIbI.

Orubanue npenarcTeuii pobOTOM NPH UCIIONL3OBAHHU YIBTPa3BYKOBOIO AaTYHKA.

. Asmwxenne poboTta no 4epHO#H JTHHUHA (MCMONb3YETCA OMH, JIBA CBETOBBIX AaTYMKA),

KoHCTpYHpOBaHHE W NPOrpaMMUpoBaHus podOTa, HCMOML3YIOIIEr0 CHCTEMY M3 HECKOIbKHX
JATYHKOB.

5. MasaunyIsiiHOHHbIE CHCTEMBI

CrpykTypa H COCTaBHbIE OJIEMEHTHI TpOMbIIUIEHHOro pobora. Paboume opraus
MaHUMyaSTOpoB. CEHCOpHBIE YCTPOHCTBA, NMPUMEHSEMbIE B PA3THYHBIX TEXHOMOTMYECKMX
onepauusx. ['eomerpuueckue KoH(purypaimu pobOTOB: NekapToBast CHCTEMa KOOPAMHAT,
LMIMHIPHYECKas CHCTEMa KOOPAMHAT, ceputieckas CHCTEMA KOOPAHHAT.

[NpaxTuyeckue paboTsl:

a.

0.

A.

€.

KoHcTpyHpOBaHWe W MpOrpaMMHpoOBaHue pabovyero OpraHa MaHMITYJATOPa C AATYMKOM
KacaHwms.

KoHcTpynposanue M mporpaMMHpoBaHie pabouero opraHa MaHWITYIATOpa CO CBETOBBIM
JNaTHHKOM.

Konctpynposanue u  nporpaMmmupoBanue  pabouero oprasa  MaHumyasTopa €
YALTPA3BYKOBBIM AATYUKOM.

KoHCTpyMpoBaHHE ¥ TMPOrpaMMHMPOBAHME MPOMBIILIEHHOrO podoTa ¢ TpaekTopuei
JIBWKEHHS B JIEKAPTOBOH CHCTEME KOOP/IHHAT.

KOHCTpYMpPOBaHHE M  [MPOrpPaMMHPOBAHHE TPOMBIIUIEHHOrO podoTa ¢ TpaeKTopHel
JBHKEHMS LWMITHHAPHYECKON CHCTEME KOOPIHHAT.

KoHCTpyHpoBaHHE W NpOrpaMMMpOBaHHe NpPOMBILUIEHHOr0 pobora ¢ TpaekTopued
ABWKEHHS B CPEPUUECKOH CHCTEME KOOPAMHAT.

6. PaspabGoTka npoexra

TpebGosauust k mpoekty. OnpeneneHue H yTBEpXKACHHE TeMATHKH npoekros. OOCykaeHHe
BO3MOJKHBIX MCTOYHHKOB HMHGMOpMALMM, BOMPOCOB 3alllMThl ABTOPCKMX Mpas. AJINOPHTM
NOArOTOBKM BhICTYTUICHHA, Kak BoiOpars conepikaHne U CTHIIb MPE3EHTALMH.

IMpakTryeckue paboThl:

a.

B w3

€.

7 8

PaspaboTka niaHa BBIMOJHEHMA TNPOSKTHOH paboTel: (QopMynIMpoBaHHE LENH IPOCKTa,
cocrasienue rpaduka paboThl Hal MPOEKTOM.

Mogaennposanue obbekra.

KoncTpyHpoBaHue MOJENH.

[IporpamMMupoBaHHe MOJIEITH.

OcopmieHune npoexra.

3auMrTa NpoeKTa.

Kourpoas kauecrsa 1nannii

KonrponbHoe TecTupoBanue. AHanu3 coOpaHHBIX MOACTCH.



Kanengapno - TeMaTHveckoe njanuposanne (5-6 Kiaceni)

Jdara Konnyecrso
Ne n/n HaumenoBanue Moayst, 610Ka ¥ TEMbI YACOB
1. O6mue npeacrasienns 0 podororexunxe (7 4acos)
1.1 [BeeaeHHe B JA€ro-KOHCTPYHPOBAHNE 3
1.1.1 | O630p obpazoBatenbHbix KOHCTPYKTOpoB LEGO 1
1.1.2 | OcHoBHBIE CBOMCTBA KOHCTPYKLIHH [1PH €€ NOCTPOSHHH 1
1.1.3 | Cnocobsl, BapuanTsl coenunenus aeraneii koucrpykropa LEGO 1
1.2 Pobororexunka 4
1.2.1 | OcHoBHbIe NOHATHA poOOTOTEXHHKH. McTOpHsS poOOTOTEXHHKH 1
1.2.2 | Cocras, napaMeTpsl H kBaJu(pukams poboTos 1
1.2.3 | Ilporpammuoe obecneueHne NXT-G 1
1.2.4 | IMporpammuoe obecneuenne Robolab ]
2. OCHOBBI KOHCTPYHPOBAHHS MALIHH W MexaHu3MoB (12 yacos)

2.1 Mawunst u Mexanusmol 3
2.1.1 | OCHOBBI KOHCTPYHPOBAHHS, 1
2.1.2 | Maumsbl 1 MexaHu3Mbl, KHHEMATHYECKUE CXEMbl MEXAHHU3MOB 1
2.1.3 | IpocTeie MEXaHH3MbI U151 TPe00pazoBaHus ABMIKEHHA, 1
2.2 Mexanuueckue nepedavu : ]
2.2.1 | Obume cBeacHus 1
2.2.2 | 3ybuarsie nepenaun (IHAHHIPHYECKHE, KOHMYECKHE, YEPBAYHAs) 2
2.2.3 | Peeunbie, peMEHHBIE, HEPBAUHLIE NIEpPe1ain 2
2.3 Hpoexmuposanue INEKMPOMEXAHUNECKO20 NPUBOOA MAUIUH 4
2.3.1 | Jlsurarend nOCTOAHHOIO TOKA 1
2.3.2 | [llaroBbi€ 3MEKTPOABHIATEIM U CEPBONPHBO/ILI 1

Pemykropsl  (LMAMHAPUHECKHE, KOHMYECKHE, KOHHYECKO-
233 | uMITHHAPHYECKHE, YePBAYHbIE) 2

3. Cucremsi nepeasuxenus poboros (12 yacos)

3.1 Mobunsrsie pobomut 2
3.1.1 | IMorpe6HocTH MOOHIBHBEIX pOOOTOB. 1
3.1.2 | Tunst MoGHILHOCTH pOGOTOB. 1
3.2 Konecnuie cucmemuvl nepeosuNceHs pooomos 2
3.2.1 | AsromoOunsHas rpynna 1

I'pynna ¢ NpPOM3BONLHEIM HE3ABHCHMBIM TI0BOPOTOM  KaiKJ0ro
3.2.2 | KoJieca BJIEBO H BITPABO 1
3.3 PoGombl nepedsuarouuecs Ha 2yCeHUNHOM X00y 2
33.1 | LlenbHbie ryceHHYHbIE [IACCH., 1
3.3.2 | TpaBepcHbI€ I'YCEHHYHBIC LIACCH 1
3.4 Il azarowue cucmemsl NEPeOsUNCeHUR pOGOMos 6
3.4.1 | PoboT ¢ 2-5 KOHEHHOCTAMHU 2
3.4.2 | Pobot ¢ 4- KOHEYHOCTAMH 2
3.4.3 | Pobot c 6-10 KOHEHHOCTAMH 2

4. Kontpoanep. Cencopubie cicrems (16 yacos)

Obmee npencrasienne o0 kourtpouiepe NXT, crpyktypa,
4.1 XapakTepHcTHka uarepdeiica. 2

VYnpaBneHHEe WHTEPAKTHBHBIM NMpakTHKymMoM. [Iporpammuposanue
4.2 B NXT-G. 2
4.3 Huuyuanuzayus céopa daunsvix ¢ nomowsro damuuxos NXT. 12
4.3.1 | 3BykoBOii naTYMK 2
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TakTHIbHBIH AaTYMK (JaTYHK KACAHMS ) 2
43.3 | CeeroBoii n1aTuuk 2
434 | VabrpassykoBoil naT4uk 2
4.3.5 | Cucrema ¢ HCMOJIL30BAHMEM HECKOIBKUX AATYHKOB. 2
4.4 Ynpasneuue poborom uepes Bluetooth 2

5. ManunyasiusoHHbie cueremsl (11 yacos)

5.1 Obugee npedcmasnenue 0 NPOMbIACHHBIX POBOMAx 5
5.1.1 | CrpykTypa u COCTABHBIE IEMEHTHI NPOMBILLIEHHOr0 poboTta 1
5.1.2 | Paboune opraHsl MAaHHNYIATOPOB 2

CencopHbie yCTPOHCTBA, NPUMEHSIEMbIE B PA3THYHBIX
5.1.3 | TEXHOJOrHYECKHX OTepalHax 2
5.2 I'eomempuueckue Konpuypayuu pobomos 6
5.2.1 | Pobotsi, paboTaroune B IEKAPTOBOM CHCTEME KOOPIHHAT 2
5.2.2 | Pobotsl, paboTaiomme B LHIHHAPHYCCKON CHCTEME KOOPAHHAT 2
5.2.3 | Poborsl, paboTaioue B chepuyeckoii CHCTEME KOOPAMHAT 2

6. Paspaborka npoexra (12 uacos)

6.1 Beeoenue & npoekmuyio oeamensHocmb 2
6.1.1 | Tpebosanus Kk npoeKTy 1
6.1.2 | Onpeaenenne M YTBEPIKACHHE TEMATHKHA TIPOEKTOB 1
6.2 Paboma nad npoexmom 8
6.2.1 | IMToxbop 1 aHAIH3 MAaTEPHAJIOB 0 MOJICJIN MTPOSKTA 1
6.2.2 | Mogenuposanue obbexTa 1
6.2.3 | KoHCTpyHpOBaHHE MOACTH 2
6.2.4 | TlporpaMMHPOBAHHE MONEITH 2
6.2.5 | OdopMmieHHe MPoeKTa 2
6.3 3awuma npoexma 2
6.3.1 | [IpeseHTaums npoexKTa 1
6.3.2 | ObcyxaeHue pe3yibTaToB paboTs! 1

Beero: 70




I[OIIOJIHIITeJlbllaﬂ HacTh NporpaMmabl
CnopraBHOe HanpaBjieHHe
Cosnanue pobOTOB 1A pEIICHHS AITOPHTMHYECKHX 3a7a4 M TEXHHYECKHX pelcHMi
omamnuansl no podororexuuxe (WRO).
O6was nHpopmaums. Lenn u sanaun meponpuaTis. [pasuna ocHoBHO# kaTeropuy (o6ume
npasuia, cyaeicTso, Tpebosanus K komanse, Tpebosanns k poboty, Tpebosanns K monsM).
[paktiveckue paborbi: [lpasuna, ocobeHHOCTH HIrpoOBOTO MOAS W KOHCTPYKUMil pobGoToR s
ONMMITHAHBIX 3a/a4: CaJIOM, TOHKA IO MPAMOM, KereJbpPHHT, TPAGKTOPHS, LIAralONIHe
poboTEI, CyMO, OHAT/IOH, NEpeTArHBaHHE KaHaTa, TaGHpUHT. OnTUMaNBHbIE PEIICHHS 3a1a4 C
HCTIOIb30BaHHEM nporpammuoro obecneuenns NXT-G (ROBOLAB).

@opmbl TOABEAEHHUS HTOrOB PEAIH3ALHH POrPAMMBI:

e nabmoneHue

® MPOBEICHHE  NPOMEKYTOYHLIX  MMHH-COPDEBHOBaHMA M0 TéMaM W HANpaslCHHAM
KOHCTPYHpPOBaHHA

® BBINOJHEHHE HCCIIENIOBATEILCKHX MPAKTHYECKHX paboT

® [IPOBEJCHHE KOHTPOJLHBIX CPE30B, TECTOB

® [POMEXKYTOUYHBIH W  MTOrOBbIH  MOHMTOPHHI  CHOPMUPOBAHHOCTH  HH(OPMALMOHHOM
KOMINETEHTHOCTH YYaLIMXCH,

® YHacTHE B FOPOACKHX H BHYTPHLUKOJBHBIX TOBAPHLICCKHX BCTPEYAX M0 JEro-KOHCTPYHPOBAHHIO.

® y4YaCcTHE B FOPOJICKMX JIEr0-COPEBHOBAHMAX

® Y4aCTHE B FOPOJICKAX M BHYTPHIIKOJBHBIX JICrO-BbICTABKAX TBOPYECKHX JOCTHIKEHHMN

Texunueckoe OCHANIEHHE MTPOTPAMMBbI

Konerpyxrops::

«Pobororexuuka» Habop WeDo Ne9580, 9585

LEGO Education Elab Ne 9618, 9630, 9680.

LEGO Education cepun " [lepsopobor NXT 9797,

LEGO MINDSTORMS NXT 2.0 sepcun 8547

LEGO Education «®u3uka» 9686

LEGO Education «I[THesmaTtukay.

ROBO TX VYuebnas naboparopus (ROBO TX Training Lab 505286)
ROBO TX Hccnenosarens (ROBO TX Explorer 508778)
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Yuebno-meroauueckoe obecneyenne nporpaMmsl

J1.T" Kornocos «Ilepebiii war B pobotorexuuky» Mocksa. BHHOM. 2012,

DHUKKIONEAMYECKHH CIOBaph IOHOTO TexHHKa. — M., «[lenarorukay, 1988.

Anexcauap bapeykos. Kto ects k10 B pobotorexuuku. — M., 2005r. — 125¢.

A, ® Kpaiines. ITepsoe nyremecrsue B naperso mamms, — M., 2007r. — 173c¢.
[MepsoPobor LEGO WeDo. INporpammuoe obecnevenne. Komruiekt sazanuii. Kaura ans yaurens.
Mynsrumennitnsii CD-ROM
[TepsoPobot NXT 2.0. Iporpammuoe obecnevenne. Mynstumenuiinsii CD-ROM
IepsoPobor NXT 2.0. Beenenue B pobororexauxy. Mynstumenniinsii CD-ROM
CD IlepsoPobot/RoboLab 2.5 4. PykoBoacTeo nons3oeartens. Int
Wunycrpus passneyenuii: [lepsoPobot. Kuura s yuurens 1 COOpPHUK IPOeKTos, int
ApToMaTH3MpOBaHHBIE ycTpoiicTea: [lepsoPobot. Kuura uis yuurtens. int,

MindStorms for schools. Educational division.
Kpymok pobororexsuin, [anckrponnsiit pecype)/http://lego.rke-74.ru/index. php/-lcgo-



B.A. Kosnosa, PobGorotexuuka B oOpasoBanun [dnextpoHHsiii  pecype]/http://lego.rke-
74 ru/index. php/2009-04-03-08-35-17, ITepmb, 2011 1.

http /9151394 ru/?fuseaction=proy.lego

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

http:// www. wroboto.org

hup://swww roboclub.rw

http://lego.rke-74.ru

hitp:/Aewoelab. pbwiki.cony

bt/ www. int-edu. ru

http://stri rwmaterial .aspx?d no=40548&Cataloeld=22 1 &print=1
hitp://masters.donntu edu. ua/ 20 104em/bulavka librarv/translate. htm
http:/www.nauka. vsei rwindex php?pag=0420 1008
http:/edugalaxv.intel rw/index. php?automodule=blog&blogid=7&showentrv=1 948
http:/legomet blogspol.com

hitp:/www miemoid.ru/ node/Istonva detskogo konstruktora Lego
http: /legomindstorms.rw/201 1/01/09/creation-history/#more-5
hitp://www.school.edu rw/int

htip://robosport.ru

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

http://www.prorobot.ru/lego/dvijenie Spi h
hnn://technic.lggo.com/en-us/Buildinglnstmctions/9398%2OGroup.asgx

http://www.nxtpro /robot steps.html

https:// le. com/we id=explorer&srcid=0B3B5LS5]--

aLMZW1 hV 19BTkdm Y”g@ocld"i 70a54dbaca3ebed056a793084914d55%7C9355be55d8b460489

891048e984d9175&chan=EwAAAMxpHEeDGQibzmmuORv I ksvzBghb3COHRcVAOs9AA%2BE
&a=v&rel=zip:z3:NXTapod.pdf
h J//WWW.mos-co mod/forum/discuss. php?d=472
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