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[Iporpamma pa3paboTaHa B COOTBETCTBMM C HOPMAaTHUBHBIMHU JOKYMEHTAMH: MHCHMO JiemapTamMeHTa oOpa3zoBanus U Haykud oT 27.09.2012 Ned7-
14800/12-14 «O6 opranu3zanyy BHEYpOUHOU NEATEIBHOCTH B 00IIe00pa30BaTeIbHBIX yupexaeHusX, peanusyommnx ®I'OC HayalbHOTO U OCHOBHOTO
oOmiero oOpa3oBaHusy, NpUIOKeHUs K mucbMy Ne2 «Meroandeckue peKOMEHAAUH 10 OPTaHu3allii BHEYPOUHOU NESITEIHHOCTH B paMKaX peaan3anun
@®I'OC HavanbHOTO M OCHOBHOTO 00miero oOpazoBanus B (hopmaTe «MHTEHCUBOBY». [IucbMo nemapramenTa oOpazoBanus u Hayku 14.09.2011 Ned47-
14163/11-14 «OO6 0COOCHHOCTSAX OpraHU3alMd BHEYPOYHOW JEATCIILHOCTH B KJaccax oOOMeo0pa3oBaTeIbHBIX YUPEKACHUN, PEaTU3yIONUX
(benepanbHBIN TOCYIaPCTBEHHBIH 00pa30BaTENbHBIA CTaHJAPT OCHOBHOTO oO0mmero oOpasoBaHus». [Iucebmo pemaprameHTa 0Opa3oBaHUS W HAYKH
09.11.2011 Ne47-17957/11-14 «O meToaMUYeCcKNX peKOMEHAAIMAX M0 0(OPMIICHUIO TPOTPaMM BHEYPOUHOUIEATEFHOCTH B pamkax peanmnzanuu OI'OC
00O0».

PabGouass mporpamma TpoeKkTHOUW aesTenbHOCTH «PoOOTOTEXHMKA» TMpeaHa3HaueHa s ydamuxcss 5 kiaccoB. Hacrosmmuit Kypc mpeniaraet
HCI0JIb30BaHNE 00pa3oBaTesibHbIX KOHCTpYKTOpoB LEGO u anmapaTHO - mporpaMMHOro oOecreueHusl Kak MHCTpYMEHTa /sl 00y4eHHUs IIKOJIbHUKOB
KOHCTPYHPOBAHHUIO, MOJIETUPOBAHUIO U KOMIIBIOTEPHOMY yrpaBieHHI0 Ha 3aHaATuaxX LEGO -koHcTpyupoBaHusl.

Ucnonb3oBanne LEGO-KOHCTPYKTOPOB BO BHEYPOUHOW JAEATEIBHOCTH IMOBBIIIAET MOTHUBAIMIO yYaIIMXCS K OOyYeHHIO, T.K. IPU 3TOM TpeOyroTcs
3HAHUS TPAKTUYECKH M3 BCEX Y4YEOHBIX IUCIHMIUIMH OT HCKYCCTB M HCTOPUU A0 MaTeMaTHMKH M €CTECTBEHHBIX HAayK. MeXIpeIMEeTHbIE 3aHSITHS
OTIUPAIOTCS Ha €CTECTBEHHBIM HMHTEpeC K pa3paboTKe M TMOCTPOWKE pa3lIuyHbIX MexaHu3MoB. OmHoBpeMeHHO 3aHsATHA LEGO kak Henmp3s mydie
MOAXOJAT JUIsl U3YYEHUS! OCHOB aJITOPUTMHU3ALMK M MPOrPaMMHUPOBAHUS, @ UMEHHO JUIsl IEPBOHAYAJILHOTO 3HAKOMCTBA C ATHM HEMPOCTHIM pa3/esioM
MH(OPMATHUKH BCIIEJCTBUE alalTUPOBAHHOCTH ISl A€TEN CpeJibl MPOrpaMMUPOBAHHUSL.

OueHb BaXXHBIM IIPEJICTABIISAETCS TPEHUPOBKA PabOThl B KOJUIEKTUBE U Pa3BUTHE CAMOCTOSATENILHOIO TEXHUUECKOro TBopUecTBa. [IpocTora B mocTpoeHnn
MOJIEIM B COYETAaHUH C OOJIBIIUMHU KOHCTPYKTUBHBIMU BO3MOKHOCTIMHUKOHCTPYKTOPA MO3BOJISIFOT JIETSM B KOHILIE 3aHATHSI YBUIETh C/IEIaHHYIO CBOUMHU
PYKaMH MOJIENIb, KOTOpasi BBIIIOJIHAET IIOCTABICHHYIO UMH JK€ CAMUMU 3a7ady.

N3yuas mpocTble MeXaHU3Mbl, peddra ydarcs paboTaTh pPyKaMH, Pa3BUBAIOT 3JEMEHTapHOE KOHCTPYKTOPCKOE MBIIIEHHE, (PaHTa3HI0, H3y4aroT
IMPUHLUIBI PAOOTHI MHOI'MX MEXaHU3MOB.

AKTYaJIbHOCTBh JIAHHOW NMPOrpaMMblI COCTOMT B TOM, YTO pOOOTOTEXHMKA B HIKOJE MPEJICTABIACT y4dallUMCS TEXHOJIOTHH 21 Beka, CIOCOOCTBYET
Pa3BUTHIO UX KOMMYHHMKATUBHBIX CIIOCOOHOCTEH, pa3BUBACT HAaBBIKU B3aUMOJAEHUCTBUS, CAMOCTOATEIBHOCTH NPH HNPUHATHM PEIICHUH, PacKpbIBaeT UX
TBOpYECKUH MoTeHuuan. Pebsdra jydile MOHMMAKOT, KOTJa OHM 4YTO-IMO0 CaMOCTOATENBHOCO3JAl0T MM n300peratoT. Ilpu nmpoBeneHuH 3aHATUH 1O
POOOTOTEXHUKE TOT (aKT HE MPOCTO YUUTHIBACTCSA, & PEAIbHO UCIOJIb3YEeTCs Ha KaXKIOM 3aHATHH.

Hacrosimuii kypc npezsiaraer ucnosib3oBaHue o0pazoBaTesibHbIX KOHCTPYKTOpoB LEGO 1 anmapaTHO - IporpaMMHOI0 oOecrieueHusl, Kak MHCTpPYMEHTa
U1l OOy4eHHUs IIKOJIbHUKOB KOHCTPYHMPOBAHHIO, MOJECIUPOBAHUIO U KOMIIBIOTEpHOMY yrpaBiieHHto Ha 3aHATHsIX LEGO-koHcTpynpoBanus. LEGO®
MINDSTORMS® Education — HOBOEe TMOKOJEHHE 00pa3oBaTelIbHON POOOTOTEXHUKH, TO3BOJISIONIEH HM3y4yaTh €CTECTBEHHBbIC HaykKh (HMH(POPMATHKY,
bu3uKy, XUMHUIO, MAaTEMaTHKY U JIp.), @ TAKXKE TEXHOJIOTUU (Hay4yHO — TEXHUYECKHUE JOCTHKEHHs) B IPOLIECCE YBJICKATEIbHBIX IPAKTUYECKUX 3aHATHH.

Ucnonb3ys oOpaszoBarensHyto TtexHosornto LEGO MINDSTORMS B coweranun c¢ xoHcTpykropamu LEGO, yuammecss pa3pa0aTbiBaroT,
KOHCTPYUPYIOT, IPOTPAaMMHUPYIOT M UCIIBITHIBAIOT poOOTOB. B coBMecTHOM paboTe neTH pa3BUBAIOT CBOM MHUBUAYaJIbHBIE TBOPUYECKUE CIOCOOHOCTH,
KOJUIEKTUBHO MPEOJ0JIEBAIOT TBOPYECKHE MpPOOJIEeMBl, MOJIy4aroT BakHble (yHIAaMEHTalbHble M TeXHMUYeckue 3HaHus. OHM cTaHOBsATCA OoJiee
KOMMYHHUKAO€IbHBIMH, Pa3BUBAIOT HABBIKM OPTaHU3AMM U IPOBEIEHUS HUCCIIEAOBAaHUM, 4TO O€3yCIIOBHO CMOCOOCTBYET MX ycleXaM B JajibHeHIiem
IIIKOJIBHOM 00pa30BaHuu,B OyayIiei padoTe.

OCHOBHBIM COJIEp)KaHUEM JAaHHOM Kypca SIBIAIOTCSA 3aHATHA 0 TEXHUYECKOMY MOJEIUpPOBaHMIO, COOpKEe M IMPOrpaMMHUpPOBaHHUS POOOTOB C
HCII0JIb30BAHNEM CIEIYIOIHUX MaTEpUaAIOB U UICTOYHHUKOB:

Ha 3aHATHSAX MCHONB3YIOTCS KOHCTPYKTOpPbI HabopoB 8547, 9797, pecypcHoro Habopa cepun LEGO MINDSTORMS NXT 2.0 ¢ mporpaMMHBIM
obecnieuenneM IlepBoPo6oT (CD-R nuck ¢ Bu3yanbHoit cpenoii nporpamMmmupoBanust NXT-G).

Hcnonb3ys nepcoHabHBIA KOMIBIOTEP WJIM HOYTOYK C MPOTrpaMMHBIM 00€CIIEUeHUEM, 3JIE€MEHTHI U3 KOHCTPYKTOPA, YYEHUKH MOTYT KOHCTPYHpOBATh



yIIpaBJisieMble MOJAETH pOOOTOB. 3arpyxasi yIpaBIIsSIOLIyIO IPOTPaMMy B CHEIMAIbHBIN MUKpoKoMITbloTep NXT, U mpucoequHsist ero K MoJIeNiu poOoTa,
ydamuecs U3y4arT u HaOMoJaroT (QyHKIIMOHAIBHBIE BOZMOKHOCTH PAa3IMYHBIX Mojenei po6oToB. Po6or NXT paboraeT HE3aBUCUMO OT HACTOJILHOTO
KOMIIbIOTEpPa, Ha KOTOPOM ObLIa HamucaHa ympasisiomias nporpamma. [lomydas nHpOpManuio OT pa3MYHBIX AATYMKOB M oOpabatwiBas ee, NXT
yIpaBiisieT paboTONH MOTOPOB.

Wtorn u3ydeHHbIX TEM MOABOJATCS CO3/JaHUEM YUYEHUKAaMU COOCTBEHHBIXaBTOMATHU3MPOBAHHBIX MOJENEH, C HAMCAHUEM MpPOrpamMMm, UCIOJIb3YEMbIX B
CBOMX IIPOEKTaX, U 3aLIUTON ITUX IPOEKTOB.

Kypc «PoboTtoTexHuka» OpueHTHPOBAH Ha ydamuxcs 5 kiaccoB. Pabodast nporpamma paccuutana Ha 68 yacoB. 3aHsATHs npoBoAsTcs 1 pasza B Hezemto,
COTJIACHO PACIHCAHMUIO.

O01béM yacoB: B TeueHue roja yueOHoro — 1 yac B Heziento, 3a roj - 34 yaca.

Bo3pacTthas rpynna: ydamnyecs 5 Ki1accos.

Lenp mporpammpl: 3aJI0)KUTh OCHOBBI aJITOPUTMHU3ALIMM M MPOrpaMMUpOBaHHS ¢ Hcnosib3oBaHueM pobora LEGO Mindstorms NXT, Hayuntsb
HCI0JIb30BATh CPE/ICTBA MH(OPMALIMOHHBIX TEXHOJIOT U, YTOOBI MPOBOJUTH MCCIEA0BAHNUS U PEIATh 3a/1a4l B MEXIPEIMETHON AESITETbHOCTH.

3agauu nporpaMmsbI:

- Hay4YUTh KOHCTPYHPOBaATh poOOTOB Ha 6aze mukpomporeccopa NXT;

- Hay4uTh paboTaTh B cpese nporpamMmmupoBanust Mindstorms NXT;

- Hay4YUTh COCTaBJIATH porpammsl ynpasieHus LEGO - pobotamu;

- pa3BUBaThH TBOPUYECKUE CIOCOOHOCTH H JIOTUYECKOE  MBINIJIEHUEO00YqatomuXCsl;

- pa3BUBaThb YMEHHE BBICTPAUBATh T'MIIOTE3y M CONOCTABIATH C IIOJYYEHHBIMPE3YJIbTATOM;

- pa3BUBaTh 00pa3HOE, TEXHUYECKOE MBIIIJICHUE U YMEHUE BbIPa3UTh CBON3aMBbICEIT;

- pa3BuUBaTh yMEHHUs padoTaTh MO NPEJIOKEHHBIM HHCTPYKLUSAM IO COOpKEMOAEIEH;

- pa3BUBaTh YMEHHUS TBOPUYECKHU MOJXOJUTH K PEIICHUIO 3aa4H;

- pa3BUBaTh IPUMEHEHHUE 3HAaHUH U3 pa3IM4YHbIX 001acTell 3HAHUM;

- pa3BuBaTh YMCHHUA HU3J1araTb MBICJIU B YEeTKOM JTOTHUYSCKOM IOCJICA0BATCIIBHOCTHU, OTCTaUBAaTh CBOIO TOYKY 3pCHUA, aHATIU3HUPOBATH CUTyallUuIO0 U
CaMOCTOATCIIPHO HAXOAWTH OTBETHI HA BOIIPOCHI IIYTEM JIOTHYCCKHUX paCCY)KﬂeHHﬁ;

- I10JIy4aThb HABBIKH IMTPOBCACHUA (I)I/ISI/I‘IGCKOFO OKCIICpPUMCHTA,
- IOJIYYHUTD OIIBIT pa6OTI>I B TBOPYCCKHUX I'PYIIIIax.

KoHuenuus nporpaMMbl OCHOBaHa Ha HEOOXOUMOCTH Pa3pabOTKH yueOHO- METOIMYECKOT0 KOMILIEKCa s U3y4eHHUs] pOOOTOTEXHUKH, MAaKCUMAJIbHO
coBMecTuMoro ¢ 6a3oBbiM kypcoM HWKT B ocHOBHOH 1kose. M3ydeHuss poOOTOTEXHHKM HMEET MOJUTEXHUYECKYIO HalpaBIeHHOCTh — JE€TH
KOHCTPYUPYIOT MEXaHU3MBI, peratoniie KoHkpeTHble 3a1aun. LEGO — TexHonorus Ha ocHoBe KOHCTpykTopa Mindstorms NXT no3BosisieT pa3BuBaTh
HaBBIKM KOHCTPYMPOBAHUA Y JIeTel BCEX BO3PACTOB, MOATOMY LIKOJIbI, HE MMEIOIINE MOJMTEXHUYECKOrO MPOQMIIs, OCTPO HCHBITHIBAIOT MOTPEOHOCTD
Kypce poOOTOTEXHHUKH M JOOBIX APYTUX KypcaxX, pa3BUBAIOIIUX HAYYHO- TEXHUYECKOE TBOPUECTBO JIETEH.

VYuyamuecs: 00bIYHO W3Yy4arOT Ha ypoKaxX HH(POPMATUKU NMPOrpaMMHPOBAaHKE, ONUPAsACh HAa KOHIENIMIO ncnoiaHuTens — Yepenaxy, PoboTa, Ueprexuka u
T.J. DTU UCTIOJHUTEIHN TO3BOJISIOT peOEHKY OCBOUTH JOCTATOYHO CJIOKHbIE MOHATUS — aIrOPUTM, IIUKJI, BETBJIEHUE, nepeMeHHas. Po6oT, coOpaHHbIN U3
koHCcTpykTOopa LEGO, MOXeT cTaTh OHUM U3 TakuxX HcnonHuTeneil. [lporpaMmmupoBane poOOTaHEKOH CTaHIAPTHOW M YHUBEPCAIbHONW KOHCTPYKIIMH,
OTBEYAIOLIEH BCEM MOCTABJICHHBIM IE€pe]l yJallluMUCs 3aJadaM, CHHXKAEeT TOPOT BXOXKJICHHUS BPOOOTOTEXHUKY, MO3BOJISISI YUUTEINIO JOCTUraTh B paMKax
Kypca TeX K€ LieJeld, YTO M Ha TPaJUIMOHHBIX ypokaX mHpopmaTtuku. [lo cpaBHEHMIO ¢ MporpaMMHUpoBaHMEM BUpTyaibHOTO ucnoianurens, LEGO -
poOOT BHOCHT B pelICHHE 33734 3JIEMEHTHl MCCIEOBAHUS M HKCIEPUMEHTA, MOBBIIIAET MOTHBALMIO YUAIIUXCS, YTO OyJET MOJOXKHUTEIHHO OICHEHO



YUUTEIIEM.
Metoanb! 00yueHust

° Tlo3nasamenvHolil (BOCIPUATHE, OCMBICICHUE H 3aIIOMUHAHUE YUAITUMHUCSIHOBOTO MaTepHalia C IPUBIICICHHEM HAOIIOICHUS TOTOBBIX MIPUMEPOB,
MOJETUPOBAHUS, U3YUCHUS WILTIOCTPAIIUNA, BOCTIPUSATHS, aHATTN3a HOO0OIIEHHUS IEMOHCTPUPYEMBIX MAaTEPUAIIOB);

o Memoo npoexmog (Tipy yCBOCHUHU M TBOPUYECKOM IMPUMEHEHUH HaBBIKOB MYMEHHM B TIpoliecce pa3padoTKu COOCTBEHHBIX MOIETICH )

o Cucmemamusupyrowui (6eceia 1o TeMe, COCTaBICHUE CUCTEMATU3UPYIOIINX Ta0IuIl, rpaduKOB, CXEM U T.11.)

° Konmponvhwiii memoo (ipy BBISIBIIEHUU Kau€CTBA YCBOCHUS 3HAHUI,HABBIKOB U YMEHHUI U UX KOPPEKILHS B TIPOLIECCE BHITIOJHEHUS

MPaKTUYECKUX 3aJaHNUN)

o I'pynnosas paboma (MCNONIb3yeTCsl IPU COBMECTHOM COOpPKE MOJIEIIel, aTakKe MpU pa3padoTKe MPOEKTOB)

@opMbl OPraHM3alMUd BHEYPOYHOH /JIeATeIbHOCTH BKJIKYAIOT B celdsi: TPYINOBbIE YYEOHO-TPAKTHYECKUE M TEOPETHUYECKUE 3aHATHUS,
KOM6I/IHI/IpOBaHHI:Ie 3aHATUA, COPCBHOBAHUAX MCKAY TI'pyIIlaMu, paﬁOHHLIe N HIKOJIbHBIC COPCBHOBAHM, INMOUCKOBBIC W HAYYHBIC HCCICOOBAHUA,
MMpEe3CHTAl U, pa60Ta MO0 MHAMBUAYAJIbHBIM ITJIaHaAM (I/ICCJ'I@Z[OB&TCJIBCKI/IC HpOGKTI)I).

II. COAEP)KAHUE IMTPOT'PAMMBbI
Beenenue (1 u4.)
[Toxonenus po6oto. Mcropus pa3BuTHs pOOOTOTEXHUKH.
[Ipumenenne poOOTOB. PazButue 00pa3zoBaTebHON POOOTOTEXHUKH.
[lenu u 3amaum Kypca.
Koncrpykrop LEGO Mindstorms NXT (4 u4.)
Konctpykropst LEGO Mindstorms NXT 2.0. 8547, 9797, pecypcHblif Hab0D.
OcHoBHbIE AeTanu KoHCTpykTtopa. Muxkpomnponieccop NXT. CepBomortopsl. Jlaruumku. IloakinrodeHue cepBoMOTOpoB M AatdukoB. MeHio NXT.
[IporpammupoBanue Ha NXT. Beirpy3ka u 3arpyska.
IIporpammupoBanne NXT (11 4.)
YcTranoBka nporpaMMmHoro odecrnedenus. CucteMHbie TpeOOBaHHUS.
Hutepdeiic [10 LEGO Mindstorms NXT. Camoyuutens. Mot nopran. [Tanens uactpymenToB. [lanurpa komana. PaGodee mosie. OKHO MOACKA30K.
Oxno NXT. Ilanens xondurypamuu. [lynsT ympaBnenusi podorom. Ilepsrie mpocteie mporpammbl. [lepenada u 3amyck mporpamm. TecTupoBaHHe
pobora.
HUcnbiTanue po6oTos (6 4.)
JIBukeHue, MoBOPOTHl U Pa3BOPOTHL. BocmpousBeneHue 3ByKOB M YIpaBlieHUE 3BYKOM. J[BIbKeHHE poOOTa ¢ yAbTPa3BYKOBBIM JATYMKOM M JTATYMKOM
kacanus. OOHapykeHue poOOTOM YepHOI TUHUM U ABM)KEHHUE BJIOJb YEPHOU JTMHUU.
IIpoexTHas nesATeAbHOCTD (6 4.)
KoncrpynpoBanue mojenei po6otos. [Iporpammupoanue. Mcnbitanuepo6otos. [Ipe3enTarus npoekToB poOoToB. BricTaBka poOOTOB.
CopeBHoBaHnune po6oToB (6 4.)
Pemenune omummuamabix 3amad. [loarotoBka, mporpaMMHUpOBaHHE M HCIBITaHHE pOOOTOB B COPEBHOBAHUSAX. YYacTHE B KPACBBIX MEPOMPHITUSX,
OJINMITHAZAX TOPOOOTOTEXHHUKE.

III. YYEBHBIN IVIAH

Ne | Ilepuon o0yuenunst Teopus IIpakTHKa

1. | 5a xmacc 1 33




2. | 50 knacc 1 33
3. | 5B iacc 1 33
4 | 5r kxnacc 1 33
S | 51 xnace 1 33
HUTOI'O: 5 165
IY.PACITIPEJEJIEHHME 110 NEPUOJAM OBYYEHUSA
Ne | Ilepnoa o0ydeHus Oowmee Teopus | IlpakTuka
KOJI-BO
4acoB
(B ron)
1. | 5a ximacc 34 1 33
2. | 56 kmacc 34 1 33
3. | 5B kyacc 34 1 33
4 St KJacc 34 1 33
5 S kimace 34 1 33
HUTOI'O: 170 5 165
TeMaTu4yeckuil 1iaH MporpaMmbl
No  |Tema 3aHATHS,BU 3aHITHSI ConepkaHue 3aHsITHS Koa-Bo
3aHATHS 4acoB
/1
1  |BenmeHue B Kypc 1.1. Hcropus poboroTexHuku. [TokoaeHUIpoOOTOB. 1
«PoboToTexnuka». Urotakoe podot? (Jlekyus) |(1.2. Ilenu u 3amaun kypca «PoGoToTexHuKa»
Po6or LEGO MindstormsNXT (/lpesenmayus) «Po6otet LEGO: oT mpocTelmx MOIenei TomporpaMMUupPyEeMbIX»
[Ipe3zenTarus Ne2
« ITosiBnenune podoroB Mindstorms NXT B Poccun, KpacHogapckom kpae. Bunbl,
QPTHUKYJIbI, KOMILIEKTAIUsl KOHCTPYKTOPOB, CTOMMOCTh
Ha0OPOB»
2 [Konctpykropsl LEGO Mindstorms NXT 2.0 [IpakTyeckoe 3angTue No 1 1
8547, «3HakoMcTBO ¢ koHCTpykTOopamu LEGO Mindstorms NXT 2.0 /8547, 9797.
0797, pecypcHblii HabOP. Pecypcusbiitnabop/»
(IIpakmuueckoe 3anamue)




Muxkpoxomnbsrotrep NXT(/lexyus)

4.1. Xapakrepuctuku NXT.YcraHOBKa aKKyMyJISITOPOB B OJIOK
MUKPOKOMITBIOTEPA.

4.2. Texnonorus noakaroueHust K NXT (BkitoueHHe U BBIKIIIOUEHUE, 3arpy3ka U
BbITpYy3Ka nporpamm, noptsl USB, Bxo1a uBbpIxoa).

4.3. Untepdeiic u onucanne NXT (mukTorpammsl, QyHKIHH, HHIAKATOPHI).
4.4. T'maBHoe meHro NXT (Mou (aiisibl, mporpaMMBbl, UCTIBITA MEHS, BUJ,
HACTPOIKN)

[atunku NXT(Jlexyus)

5.1. Jlarunk xacanus (Touch Sensor,

MOIKITIOYCHUE U OTIHCAHNE)

5.2. Jlatuuk 3ByKka (Sound Sensor, MOIKITIOUEHUEH OMHUCAHUE)
5.3.  Jatuuk ocBemennoctH (Light Sensor,

MOKITIOYEHUE U OTIUCAHUE)

5.4. Jatuuk usera (Color Sensor, HOIKIIOYEHUEN OITUCAHUE)
5.5. Jlatuuk paccrosinus (Ultrasonic Sensor,

MTOIKITFOUEHNE U OTIHCAHHE)

CepBomoTtop NXT(Jlexyus)

6.1. Bctpoennsiit naturik o6opotoB (M3mepenuss rpamycax u 000poTax).
6.2. Cxopocts BparieHus kojeca (MexaHu3M3y0uaToi rnepeaadn u CTyIHIA)
6.3. TloaxmroueHnue ceppomoTopoB K NXT.

HcnbiTanue nporpamMmmoii mexio Try Me.

[Iporpammuoe obecrieueHne LEGO®
MINDSTORMS®

Education NXT

(IIpakmuueckoe 3ansamue)

ITpakTuueckoe 3ausatue No2

«Y crarnoBka nporpammuoro obecrieuenus LEGOMindstorms NXT Software ¢ CD
IICKa Ha MePCOHAIbHBIN KOMITBIOTEPY.

7,8

OCHOBBI MPOTPAMMHUPOBAHUS
NXT

8.1. O6mee 3HakomcTBO ¢ nHTEepPeiicom 10
LEGO Mindstorms NXT

(Jlexyust)

8.2. Camoyuutens. Moii nopran. [lanensMHCTPYMEHTOB.

8.3. Ilamutpa komanna (Common palette,Complete palette, Custom palette)
8.4. Pabouee noue.

8.5. Oxno noackazok. Okno NXT.

8.6. Ilanenb koHpUrypanuu

8.7. IlynbT ympaBieHHs] pOOOTOM.

[lepBbIil poOOT K HIepBasmporpaMma
(/Ipaxmuueckoe 3anamue)

[IpakTrueckoe 3agarue Ne 3

«COopKa, mporpaMMHUpPOBAaHUE U UCTILITaHHETIEPBOTO poboTa Castor Bot»




10,11

JIBUYKEHHUSI Y TIOBOPOTHI
(Jlexyus)

10.1. Komanna Move.
10.2. Hacrpoiika nmanenu KoHQUTypaluuKkoManisl Move.

10.3. OcobeHHOCTH BMXKEHUS poOOTa MO MPSMOUN KPUBOH JIMHHSIM.
10.4. TIoBopoThI poOOTa HA MPOU3BOJIBHBIC YTIIBL.
10.5. Ilpumepsl 1BUXKEHUS U IOBOPOTOB pobOTa

Castor Bot.

12 |Bocnpou3sBeneHue 3ByKoB nympanieHue 38ykoM |11.1. Komanaa Sound. Bocnipou3sBeenue 38yKOBH CJIOB.
(Jlexyus) 11.2. Hactpolika nanenu KoHQUrypanuukoMasasl Sound.
11.3. CocraBieHre IporpaMmbl ¥ AEMOHCTpallUsHAYala U OKOHYAHUS ABMKEHUS
pob6oTta Castor Bot o 3ByKOBOMY CUTHAIYy.
11.4. CocraBieHue IporpaMMbl U JEMOHCTpPALIMsIBHXKEHUS poOoTa
13,14 |/Ismxenne poboTa c 12.1. VYcrpoiicTBO M IpUHIMI pabOTHIYIHTPAa3BYKOBOTO JATYHKA.
YJIbTPa3BYKOBBIM JaTYMKOMHM JaTunkoM kacanus (12.2. Komanga Distance. Hactpoiiku B maHnenu koHQUTypauuu ais
(Jlexyus, npakmuueckas paboma) YJIbTPa3BYKOBOTO JaTYMKA.
12.3. IIpumepsl IpOCTBIX KOMAH/I U IPOIPAMM CYJIBTPa3BYKOBBIM JaTYUKOM.
12.4. VYcrpoicTBO U IPHUHIMI pabOTH JaTYMKAKACAHUSI.
12.5. Komanpma Touch. Hactpoiiku B maHenmuKkoHGUTYpaIuy JUTsl TaTYNKa KaCaHHsI.
12.6. Tlpumepsl TPOCTHIX KOMAH] U IPOTPAMM CIaTYUKOM KacaHHsI.
12.7. demonctpanus noakiaodeHus Kk NXT
YIbTPa3BYKOBOTO JTaTYMKA.
12.8. emoncTtpanus noakiarodeHus Kk NXT
TaTYMKaA KaCaHUSI.
15,16 |OGHapyxeHue podboTom 13.1. Anroputm nBM>XEHHS pOoOOTa BIOJIb YEPHOMUITMHUY.
YEPHOM JTUHUU U ABWKCHUEB0JIb yepHO uHuu (13.2. Komanpga Light. [Ippumenenne n HaCTpOUKHU JATYMK OCBEIIICHHOCTH.
(Jlexyus, npakmuueckas paboma) 13.3. Tlpumepsl mporpamm ajis poOoTa, ABUKYIIETOCS BAOJIb YSPHON JTMHUH.
13.4. HcnwiTanue poboTa Ha yepHoi auHUM. 13.4.1.YcTaHoBKa Ha poOOTa JaTUYUKA
OCBEIIEHHOCTH.
13.4.2. Hacrpoiika nporpammsl «Poliniix».
13.4.3. HcnpiTanue poOoTa Ipu IBMKEHUH BJIOJIh YEPHOM JIMHHUH.
17  [lIpoext «Tribot» . [IpakTnyeckoe 3anatue Ne 4
18 [[IporpamMmmupoBaHue u 14.1. KoucrpyupoBanue po6oTa.
19  |pysxkunonupoBaHue poboTa B

(IIpakmuueckoe 3anamue)

14.2. IlporpammupoBaHue poOoTa.

14.3. HWcneiTanue poboTa




20 [[Ipoekt «Shooterbot». [IpakTnueckoe 3anarue Ne 5 3
21 [lIporpammupoBaHue u 15.1. KoHcTpynpoBaHue poboTa.
22 |(byHKuMOHHMpOBaHHE POOOTA 15.2. IlporpammupoBanue podoTa.

(Ilpakmuueckoe 3anamue) 15.3. HUcneiranue podoTa.
23 [[Ipoekt «Color Sorter» . [IpakTnueckoe 3anatue Ne 6 3
24 [[IporpamMmMupoBaHue W 16.1. KoucrpyupoBanue podoTa.
25  |pyHKUMOHHpOBaHHE poOOTa 16.2. IlporpammupoBanue podoTa.

(IIpakmuueckoe 3anamue) 16.3. HcnwiTanue poboTa.
26 [[Ipoext «Robogator» . [IpakTrueckoe 3ansTue No 7 3
27  |[[IporpaMmmupoBaHHE M 17.1. KoncrpyupoBanue poOoTa.
28  |bynxkumonmpoBaHue poboTa 17.2. TlporpammupoBaHue poboTa.

(IIpaxkmuueckoe 3auamue) 17.3. HcnwiTanue poboTa.

&
29 |PeuieHue 0JIMMINAIHBIX3aAAHUI 1. Kerenspusr 6
30 2. YepHas TUHUSA
31 3. JlaGupuHT
32
33 4. Cymo
34 5. PoGoOunbapa
6. Tpaekropust
Bcero uacor 34

Y. ®©OPMA TIPOMEXYTOUYHOM ATTECTALIUA

He npeayCcMoOTpCHaA. ITocae ocBoeHus nmporpaMmMmbl IOKYMCHT 00 O6p8.30BaHI/II/I HC BbIAACTCA.

YI. KAJJEHJAPHBI YYEBHBIV T'PAOUK




Y4eOHbIi nepuoa Hara IIpoxo/kuTENILHOCTH
HA4aJ10 OKOHYaHHe KOJINYECTBO Y4eOHBIX He/lelb

I Tpumectp 01.09.2024 01.12.2024 12

II Tpumectp 02.12.2024 28.02.2025 11

III Tpumectp 01.03.2025 25.05.2025 11

HToro B yueOHOM roay 34

Hepabounmu npa3THIYHBIMU JTHSMU SIBIISTFOTCS:

BOCKPECEHbE
1,2,3,4,5, 6 u8 suBaps - HoBorogHue KaHUKYIIbI;
7 ssuBaps - PoxectBo XpuCTOBO;
23 ¢epans - Jlens 3amuTHIKa OTeuecTBa;
8 MapTta - MexxyHapOoJHbIN KEHCKUH JI€Hb;
1 mas - [Ipa3gnuk Becusl u Tpyaa;
9 mas - [lens [loGempr;
YII. IVTAHUPYEMBIE PE3VYJIbTATbBI
Konuenmus kypca «PoboToTexHuKay MpeanoiaraeT BHeAPeHUE uHHO8ayUli BIOTIOJHUTEIBHOE TEXHHUECKOe 00pa3oBanue yyanuxcs. [loatomy
OCHOBHBIMH IJIAHUPYEMBIMU pe3yJabTaTaMH Kypca SIBIISIOTCS:

Pa3Butne nHTEpeca ydammxcs K poOOTeXHUKE U HH(OOPMATHKE
PasBuTHe HABBIKOB KOHCTPYHPOBAHHUS POOOTOB U aBTOMATH3UPOBAHHBIXCHUCTEM;

[Tomyuenue omnpITa KOJJIEKTUBHOTO OOIEHUS P KOHCTPYHPOBAHUHM HCOPEBHOBAHUSIX POOOTOB.
pe3yabTaTe 00y4YeHHsl YJaluecs 10JKHBL 3HATH/IIOHMMATh:

BIIMSIHUE TEXHOJOTUYECKOU JEATEIIBHOCTH YEJIOBEKA Ha OKPYKAIOUIYIOCPELy U 3I0POBBE;

001aCTh NPUMEHEHUS U HA3HAYEHUE NHCTPYMEHTOB, PA3JIMYHbIX MAIINH, TEXHHYECKUX YCTPOUCTB (B TOM YHUCIIE KOMIIBIOTEPOB);
OCHOBHBIE HCTOYHHUKH HH(POPMALIUU;

BU/IbI HTH(MOPMALIMK U CIIOCOOBI €€ Mpe/ICTaBICHUS;

OCHOBHbIE MH(OPMAIIMOHHBIE OOBEKTHI U JICHCTBUS HaJl HUMH;

Ha3Ha4YE€HUE OCHOBHBIX YCTPOWCTB KOMIIbIOTEpPA AJIsl BBOJIA, BEIBOJA HOOPAOOTKN HH(pOpMALIUH;

npaBuia 6e30MacHOro MOBEACHUS M TUTHEHBI ITPH paboTe C KOMITBIOTEPOM.

OCHOBHBIE KOMIIOHEHTHI KOHCTpYKTOpoB JIEI'O;

KOHCTPYKTHUBHBIE 0COOEHHOCTH pa3IMUYHBIX MOJIENIEH, COOPY)KEHUI NUMEXaHU3MOB;

KOMIBIOTEPHYIO CPe/ly, BKIIOYAIOILYIO B ce0s1 rpaduyecKuii s3bIKIPOrpaMMHUPOBAHHUS;

BU/IbI TIOJIBMKHBIX U HETMOJBIKHBIX COSTMHEHUH B KOHCTPYKTOPE;0CHOBHBIE TPUEMbI KOHCTPYHUPOBAHHS pOOOTOB;
KOHCTPYKTUBHBIE 0COOEHHOCTH Pa3IMYHbIX pOOOTOB;

KaK IlepeiaBaTh IPOrpaMMBbl;

..............w.u.)!\):—\

KaK HCIIOJIb30BaTh CO3JaHHBIC ITPOTPAMMBI;




° CaMOCTOSITENIEHO PelIaTh TEXHUYECKHE 3314 B TIPOIIECCE KOHCTPYHPOBAHUS POOOTOB (MIIAHUPOBAHUE MPEICTOSIINX ACHCTBHIA,CAMOKOHTPOIIb,
MIPUMEHSTH MMOJTy4CHHBIC 3HAHMS, PHEMBI U OTIBIT KOHCTPYUPOBAHUS C HCIIOJIB30BAHUEM CIIEITUAIBHBIX JIEMEHTOB, U APYrUXO00BEKTOB | T.11.);

° CO3/1aBaTh PEaIbHO JCHCTBYIOIIUE MOJIEIU POOOTOB IIPU IOMOILH CIIEIHATIbHBIX IEMEHTOB 10 Pa3pabOTaHHON cXeMe, 10 COOCTBEHHOMY
3aMBICILY;

° cOo3/aBaTh IPOrpaMMbl Ha KOMIIBIOTEPE VISl pa3IMIHbIX pOOOTOB;

° KOPPEKTUPOBATh IPOrPAMMBI P HEOOXOIUMOCTH;

° JEMOHCTPUPOBATh TEXHUUECKNE BO3MOKHOCTH POOOTOB.

B pesynbraTe 00ydeHus yqaiuecs 10JKHbI yMeThb:

o paboTaTh C TUTEPaTypOi, € )KypHalIaMH, ¢ KaTajloraMu, B MHTEpHeTe(U3ydaTh U 00pabaTbiBaTh HH(OPMALINIO);

° CaMOCTOSITENIBHO pelIaTh TEXHUYECKHE 33/1a4 B MPOIIECCE KOHCTPYHPOBaHUS pOOOTOB (IJIaHUPOBAHUE MPEACTOSIIMX AeHCTBUN,CAMOKOHTPOJIb,

MIPUMEHSTDH [TOJIydE€HHbIE 3HAHUSI, IPUEMbI U OIIBIT KOHCTPYHPOBAHUS C MCIOJIb30BAHNUEM CIIELIMATIBHBIX 3JIEMEHTOB U T.11.);
CO3/1aBaTh JCHCTBYIOIINE MOJEIN POOOTOB Ha OcHOBE KoHCTpyKTOpa JIEI'O;

co3/aBaTh IPOrpaMMbI Ha KOMITBIOTEPE;

nepeiaBaTh (3arpyxaTh) MporpaMMBbl;

KOPPEKTUPOBATh MPOrPAMMBI IPU HEOOXOAUMOCTH;

J€MOHCTPUPOBATh TEXHUYECKHE BO3MOKHOCTH POOOTOB.

JInuHoCTHBIE, MeTanpeaMeTHbIe U TpeaMeTHbIe pe3yJbTaThl ocBoeHUsIporpamMmmsl «PodoTexHuKa».
YHuBepcaabHBIMH KOMIIETCHIUSAMHU yYaIIUXCS Ha 3Tarie OCHOBHOTO 00111eroo0pa3oBanus o (GOpMHUPOBAHUIO YMEHHUSI TPOCKTUPOBATH CBOIO
NEeSITEeNIbHOCTD SIBJISIFOTCSL:

—  YMEHUS OpraHH30BBIBATH COOCTBEHHYIO JIESATENbHOCTh, BBIOMPATh UUCIIOJIB30BATh CPEJICTBA AJISl JOCTHKEHUS €€ 1IeIIH;

—  YMEHUS aKTUBHO BKJIIOYAThCS B KOJUIEKTHUBHYIO J€SITEIbHOCTh, B3aUMO/IEHCTBOBATH CO CBEPCTHUKAMU B IOCTHKEHUU OOIIUX LIETIeH;

—  yMEHHuS JOHOCUTHh MH(OPMALMIO B OCTYIHOM, JIOTMUHOHM (opme B mpoiiecce OOMICHHUS U B3aUMOJCHCTBHS CO CBEPCTHUKAMU U B3POCIBIMU
JIOJIbMHU.

JINYHOCTHBIMM PE3yJIbTaTaMU OCBOCHUS yYAIIUMUCS ITPOTPAMMBI SBIISIOTCACIEIYIONINE YMEHHUS:

-yMEHUE BBIIEIATH B MOTOKE HMHPOpPMAIIMKU HEOOXOUMBIN MaTepHrall Mo3aJaHHOl TeMe;

-aKTUBHO BKJIFOYATHCS B OOILICHHE U B3aMMOJICHCTBHE CO CBEPCTHUKAMU HANIPUHIIUIIAX YBAXKEHUS U JOOPOKENATeIbHOCTH, B3aMMOTIOMOIIIN U
COTEepPEKUBAHMS;

-OCMBICIIEHHE MOTHUBOB CBOMX JICUCTBUN MIPH BHITIOTHEHUH 33/1aHUH C KU3HEHHBIMU CUTYAI[USIMU B COOTBETCTBUU C TPAAULIUAMU KyOaHCKOTOHAPO/Ia;
-IPOSIBIATH JUCHHUILTUHUPOBAHHOCTD, TPY0JII00ME U YIIOPCTBO BIOCTHKEHHUH MMOCTABIEHHBIX IIENIEH;

-0Ka3bIBaTh OECKOPHICTHYIO TIOMOIIH CBOUM CBEPCTHHUKAM, HAXOJUTh C HUMHUOOIINHN S3bIK U 00IINE WHTEPECHI.

MeTanpeaMeTHBIMH PE3YJIbTATAMU SIBJISIOTCS CIEIYIOUIUE YMEHUS:

- YMeHHe 0CMbICIUBATh 33Ja4y, AJi1 peHIeHUsI KOTOPOW HEJOCTATOYHO3HAHMIA;

-YMeHue oTBeYaTh Ha BOMPOC: YEMY HY)KHO HayUYUThCS ISl PEIICHUSTIOCTABIECHHOM 3a1aun?

-YMeHHe caMOCTOSITENIbHO TeHEPUPOBATh UJIEH, T.€. H300peTaTh COCO0AeUCTBYSA, TPUBIIEKAs 3HAHUS U3 PA3IMUHBIX 00IacTel.

- YMeHne caMoCTOSTEIbLHO HaxXoAuThb HCAOCTAIOIIYTO I/IH(bOpMaL[I/IIO BI/IH(l)OpMaL[I/IOHHOM IIOJIC.
- YMmenue HaxXOJUTh HCCKOJIbLKO BApHAHTOB PCHICHUSA HpO6HCMLI.
- YmMmenue YCTaHaBJIUBAThb IMIPUIUHHO-CIICACTBCHHBIC CBA3U.



- YMeHrne HaxoJuTh M UCHPABIATH OMIMOKH B paboTe APYrHX y4aCTHUKOBIPYIIIHI.
- YMeHus U HaBBIKUM PabOTHI B COTpyIHHYECTBEe. HaBBIKM B3aMMOTIOMOIIM BrPYIIE B PEIICHUH OOIINX 3aja4.

OLEHOYHBIE MATEPUAJIBI

JlaHHBII Kypc HE TpPEoIaraeT MpoMeXyTOYHON MIIM UTOTOBOM aTTeCTallMK ydamuxcs. B mporecce oOydeHust ydanuecs MoJyqaroT 3HaHUS U OTIBIT B
00J1aCTH JIOTIOJTHUTENIFHON AUCIUIUTUHBI «POOOTOTEXHUKAY.

OneHuBaHue ypoBHS OOyYEHHOCTH UIKOJIbBHMKOB IPOUCXOAMUT IO OKOHYAHUHM Kypca, IIOCJIE BBIMOJIHEHUS U 3alUUThl WHIUBUAYAJIbHBIX IMPOEKTOB.
VYyammecs: MoJy4ar0T MOXBaJbHBIE JICTHI 32 pa3padOTKy HMHIMBUAYAJIBHBIX Mojeneil poOortoB. Tem cambiM OHH (GOPMHPYIOT cBOe MOpTdosmo,
TOTOBSTCS K BBIOOPY CBOEH MOCIENYIONIEN TPaeKTOPUH pa3BUTHSL, (GOPMUPYIOT CBOIO MOJUTEXHUYECKYIO 0azy.

METOJNYECKUNE MATEPUAJIbI

No 1/mm HaumeHnoBanue 0OBEKTOB U CPEICTB MaTEpPHUATILHO- KonnuectBo
TEXHUYECKOTO 00ecTieueHUs

1.bubnnoreynsiit GoH] (KHUTOMEUaTHAs MPOTYKIIUS)

1 «IlepBplii Iar B pOOOTOTEXHUKY: MpakTUKyM s 5-6 kimaccoBy, JI.I'. Komocos. 2012 r., BUHOM. 1
2 PykoBo1cTBO «ITepBoPoGoT NXT.  Bgenenue B poboToTexHuky». 2006 r. The Lego Group. 1
3 «Ypoku Jlero — koHCTpyupoBaHusS B mIKoJe», 3naka3oB A.C., ['opmxkos I'.A., 2011 r., BUHOM. 1
4 «PoboToTexnuka s gered u poaurtenei», Pumunmor C.A., 2010 T. 1
2. [lewatHble mocoOus

1 «[lepBblii mar B poOOTOTEXHUKY: pabouas TeTpaab sl 5-6 kimaccoBy, J[.I'. Komocos. 2012 r., BMUHOM.

3. TexHu4eckue cpeacTBa 00ydeHus

1 HoytOyku (KOMITBIOTEPHI ) C  YCTaHOBJICHHOM cpenoit mporpammupoBanus NXT-G 2
2 MynbTUMEINA IPOEKTOP 1
3 [IporpammHoe obecrnieueHue «LEGO  Education @ WeDo Software»

MHucTpykuuu no co6opke (B a1nekrpoHHoM Buze CD)

doroanmapar 1

4. DKpaHHO-3BYKOBBIE ITOCOOUS

HTepakTHBHAS TOCKa 1




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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