Pabouasi nporpaMma Kypca BHEYPOUHOI AeSITEJILHOCTH
«PoboTexHuka» B 5-9 kiaccax

IosicHuTe/IbHAS 3anMCKA

[Iporpamma pazpaboTaHa B COOTBETCTBHUHM C HOPMATHUBHBIMHU JIOKYMEHTAMHU:
MMCHMO JieTiapramenta 00pa3oBaHust U Hayku oT 27.09.2012 Ne47-14800/12-14 «O6
OpraHu3allMd BHEYPOUHOU ACSATEIBHOCTH B 00111€00pa30BaTEbHBIX YUPEKICHUSIX,
peanm3ytonux @OI'OC  HavyalmbHOTO M OCHOBHOTO 00IIero o0pa3oBaHUsY,
npuwiokeHus: Kk nmucbMy Ne2 «Meroaudeckue pPEeKOMEHJAlMK 10 OpraHu3aluu
BHEYPOUHOM JIeATeNbHOCTH B paMkax peanmuzaiuu @DOI'OC HavanpHOTO W
OCHOBHOro oOmero obOpa3zoBaHuss B (opMare «UHTEHCUBOB». [lucbmo
naemaprameHTa oOpaszoBanuss u  Hayku 14.09.2011 Ne47-14163/11-14 «O6
OCOOEHHOCTSIX ~ OpraHM3alii  BHEYPOUYHOM  JEATENIBHOCTH B KJjaccax
00111e00pa30BaTENbHBIX YUpEKIACHUH, peanu3yronmx (benepaybHbII
roCyJIapCTBEHHBIN 00pa30BaTeNbHBIA CTaHAAPT OCHOBHOTO OOIIET0 00pa3oBaHus».
[Tucemo nenaprameHTa oOpaszoBanus ¥ Hayku 09.11.2011 Ne47-17957/11-14 «O
METOJAMYECKUX PEKOMEHJAUsAX MO0 O(QOPMIIECHUIO MPOrpaMM BHEYPOUYHOU
neaTesbHOCTH B pamkax peanuzanuu @I'OC OOO0».

PabGouas  mporpamMMa  NpOEKTHOW  JeATeNbHOCTH  «POOOTOTEXHUKa»
OpeaHa3HadeHa Uil ydaummxcs o KiaccoB. Hacrosimuit kypc mnpezuiaraer
UCIIOJIb30BaHUE OOpa3oBaTelbHBIX KOHCTpykTOopoB LEGO wu  ammaparho-
OpOrpaMMHOr0 OOECHe4YeHUs KakK HMHCTPYMEHTa [UIsi OOyuYeHHUs IIKOJIbHHUKOB
KOHCTPYUPOBAHUIO, MOJECIUPOBAHUIO U KOMIIBIOTEPHOMY YIPABICHUIO Ha
3anaTHAX LEGO -KkoHCTpyHpOBaHus.

HcnonszoBanne LEGO-KOHCTPYKTOPOB BO BHEYPOUHOH JEATEIHLHOCTH
MOBBIIIAET MOTHBALUIO YYAUIUXCS K 00YUYEHUIO0, T.K. IPU 3TOM TPEOYIOTCS 3HAHUS
MPAKTUYECKH M3 BCEX YYEOHBIX MAUCIMUIUIUH OT HWCKYCCTB M HCTOPHH [0
MaTEeMaTHKH W ECTECTBEHHBIX HayK. MeXmnpeaMeTHbIC 3aHITHs ONUPAroTCsS Ha
€CTECTBEHHBI HMHTEpeC K pa3pabOTKe U MOCTPOMKE Pa3IMYHBIX MEXAaHU3MOB.
OnnoBpeMenHo 3ansaTuss LEGO kak Henb3s JIydille NOAXOIAT I U3yYEHUSI OCHOB
QITOPUTMHU3ALMU UM MPOrPaMMUPOBAHMS, a HMMEHHO JJis TMEepPBOHAYAIBLHOTO
3HAKOMCTBA C OTUM HENPOCTHIM  pa3fenoM HWH(GOPMATUKU  BCIEIACTBHE
aJIaITUPOBAHHOCTH IS IETEH Cpeibl MPOrpaMMHUPOBaHUSI.

OdeHb BaXXHBIM MPEJCTABISIETCA TPEHUPOBKA pabOThl B KOJJICKTUBE U
pPa3BUTHE CAMOCTOSITENIBHOTO TEXHUYECKOTO TBOpUecTBa. IIpocTroTa B mocTpoeHUu
MOJIETM B COYETAaHMH C OOJBIIMMH KOHCTPYKTUBHBIMH BO3MOXKHOCTSIMH
KOHCTPYKTOpa MO3BOJIIOT JI€TSIM B KOHIIE 3aHSTHUS YBUJIETb CHCIAHHYIO CBOMMU
pyKaMu MOJieJib, KOTOpask BBITIOJHSIET MOCTABICHHYIO UMU K€ CAMUMHU 33]1a4uy.

N3yuast mpocThie MeXaHU3MBbI, pedsiTa yyaTcsi padoTarh pyKaMu, pa3BUBAIOT
AIIEMEHTApPHOE KOHCTPYKTOPCKOE MBIIUIEHUE, (aHTa3UI0, W3Y4alOT MPUHLIHUIIBI
paboThl MHOTUX MEXaHU3MOB.

AKTYaJbHOCTH JIaHHOI MPOrpaMMbl COCTOUT B TOM, YTO POOOTOTEXHUKA B
IIKOJIE IPECTABISIET yYalIuMCs TEXHOJIOTUH 21 Beka, CHOCOOCTBYET pPa3BUTHIO X
KOMMYHHKATHUBHBIX ~ CIHOCOOHOCTEH, pa3BUBAaeT HABBIKM  B3aMMOJCHCTBHUS,
CaMOCTOSITENIbHOCTH TPU TPUHSATUU PEHICHUH, pPAaCKPbIBAET HMX TBOPYECKUN
noteHuuan. Pebsta mydie NOHUMAKOT, KOTJa OHU YTO-JIM00 CaMOCTOSITENBHO



co3faroT win uzobperaror. [lpu npoBeneHun 3aHATHII O POOOTOTEXHHUKE STOT
(akT He TPOCTO YUYUTHIBAETCS, a PEeaJIbHO MCIOIB3YETCs Ha KaXKIOM 3aHSATHU.

Hacrosiumii  Kypc  mpeajiaraeT  KCIHOJb30BaHHWE  00pa30BATENbHBIX
kKoHCTpykTopoB LEGO wum  ammapatHO-mporpamMmHOro obOecredeHus, Kak
MHCTPYMEHTA ISl O0y4YEHHUs IIKOJIbHUKOB KOHCTPYMPOBAHHIO, MOJEIUPOBAHUIO U
KOMIIBIOTEpHOMY ympaBieHuto Ha 3aHsaTusx LEGO-konctpyupoBanus. LEGO®
MINDSTORMS®  Education — HoOBoe  TIOKOJieHHE  0Opa30oBaTECIIBHOM
pPOOOTOTEXHUKH, TMO3BOJIAIONICH H3ydaTh €CTECTBEHHbIE HAayKu (MHPOPMATHUKY,
Gu3NKy, XUMHIO, MaTeMaTUKy H Jp.), a TakKKe TEXHOJOruu (HaAydyHO —
TEXHUYECKHUE JOCTUKEHUS) B TIPOLIECCE YBICKATEIbHBIX IPAKTUYECKUX 3aHATU.

Hcnons3yss obOpazoBarenbHyto TexHosoruto LEGO MINDSTORMS B
coueranuu ¢ koHctpykropamu LEGO, yvamuecs pa3padaTbiBaloT, KOHCTPYUPYIOT,
IPOrpaMMUPYIOT U UCTIBITHIBAIOT pOOOTOB. B coBMecTHOM paboTe 1eT pa3BUBAIOT
CBOM HMHJWBHUAYaJbHbIE TBOPUYECKHE CIIOCOOHOCTH, KOJUIEKTHMBHO IMPEOJI0JIEBAIOT
TBOPUYECKUE NPOOJIEMBI, MOJYYAIOT Ba)KHbIE (YHIAMEHTAIBHBIE U TEXHHUYECKHUE
3HaHuA. OHM CTaHOBATCS Oo0Jiee KOMMYHHUKAOEIbHBIMU, Pa3BUBAIOT HABBIKU
OpraHu3allMd W TPOBEJCHHS HCCIEAOBAaHUM, YTO OE€3yCIOBHO CIIOCOOCTBYET WX
ycrnexam B JaJIbHEUIIEM IIKOJIbHOM 00pa30BaHuM,

B Oyayei padoTe.

OCHOBHBIM  COJEp)KAaHMEM JIaHHOM Kypca SBIAIOTCA  3aHATHS 110
TEXHUYECKOMY MOJEJIIMPOBAHNUI0, COOpKe M MIPOrpaMMHUPOBAaHUA POOOTOB C
HCIIOJIb30BAHUEM CJIEAYIOIINX MAaTEPUAIOB U UCTOUYHUKOB:

Ha 3anatusx ucnonp3yroTcs KOHCTPYKTOPBI HabopoB 8547, 9797, pecypcHoOro
Habopa cepun LEGO MINDSTORMS NXT 2.0 ¢ mporpamMmmHbIM obecrieueHneM
[TepBoPo6ot (CD-R auck ¢ BusyanbHOU cpenoi nporpammupoBanus NXT-G).

Hcrnionb3yss mepcoHalnbHBIM KOMIBIOTEP WM HOYTOYK C MPOTpaMMHBIM
o0OecrieyeHrueM, 3JEMEHThl M3 KOHCTPYKTOpA, YYEHUKH MOTYT KOHCTPYHpPOBAThH
yOpaBisieMble MOJENIM poOOTOB. 3arpyxas yOpaBJSIOUyl0 HporpaMmy B
cnenuaibHblii MukpokoMibioTep NXT, um mpucoeaunsis ero Kk mMojaenu podora,
yyalyecs M3y4aroT U HaOMoAalT (PYHKIHMOHAJIbHBIE BO3MOXHOCTH PA3IMYHBIX
Mojeneir poboroB. Pobor NXT paboraeT HeE3aBUCUMO OT HACTOJBHOTO
KOMITbIOTEPA, HA KOTOPOM ObLIa HamucaHa yrpasisitomas nporpamma. [lomyyas
nH(OpMaIMI0O OT pa3auYHbIX JaT4UuKOB M oOpabatwiBas ee, NXT ympasiser
paboToit MOTOPOB.

HTorn W3y4eHHBIX TE€M MOABOJATCS CO3/IaHUEM YYCHHUKAMHU COOCTBEHHBIX
ABTOMATU3UPOBAHHBIX MOJICNIEH, C HAMHMCAHWEM IPOrpamMM, HCIIOIb3yEeMbIX B
CBOMX MPOEKTAX, U 3AIUTON ITUX ITPOEKTOB.

Kypc «PobGotoTexHunka» OpHEHTHpPOBAH Ha ydamuxcs S5 kiaccoB. Pabouas
mporpamMma paccuntaHa Ha 68 wacoB. 3aHATHUS TPOBOAITCS 2 pa3a B HEMEINIO,
COrJIaCHO Y4eOHOMY paclHCaHHUIO.



Ctpykrypa padoueii nporpaMmmsbl «PoO0OTOTEXHUKAY:
e JloscHuTenpHas 3amucka
e TemaTmyeckuil IIaH NPOrpaMMBI.

e ConepxaHue TporpaMMbl (BKIIOYaeT B ce0sl IMOCIEAOBATEILHOCTh TEM,
pas3JeioB Kypca).

e [lmaHupyeMble pe3ysIbTaThl BBITOJHEHUS TPOTPAMMBI.

e DopMBI KOHTPOJIS.

e OmnucaHue MaTepUaTbHO-TEXHHYECKOTO 00CCICUeHHMSI
MIPOTPAMMBI..

O01béM yacoB: B TeueHue roja yueoHoro — 1 yac B Hezento, 3a rop - 34 yaca.
Bo3pacTHas rpynna: yyamniuecs 5 KJ1accos.

Hean NporpaMmbl: 3aJI0KUTh OCHOBBI JITOPUTMU3ALINU 151
IporpaMMHpOBaHus ¢ ucnojibzoBanueMm podora LEGO Mindstorms NXT, HayuuTb
UCIIOJIb30BaTh CPEACTBA HWH(POPMAIMOHHBIX TEXHOJIOTHH, YTOOBI TIPOBOJIUTH
VCCJIEIOBAHUS Y PEIIATh 3aJ1a4l B MEXKIIPEAMETHOM JICATEIIbHOCTH.

3axayu nporpamMmbI:
- Hay4YUTh KOHCTPYHUPOBATh poOOTOB Ha Oa3e Mukpompoueccopa NXT;
- HAy4UTh paboTaTh B cpene nmporpammuposanus Mindstorms NXT;
- Hay4UTh COCTaBIATH MporpamMmel yrpasienus LEGO - po6oramu;
- pa3BUBaThb TBOPYECKUE CIIOCOOHOCTM M  JIOTUYECKOE  MBIIUICHUE
oOyyJarommxcs;
- pa3BUBaTh yMEHHUE BBICTPAWBATh TMIIOTE3y U COIOCTABIATH C IOJYyYEHHBIM
PE3yNbTATOM;
- pa3BHUBaTh 00pa3HOE, TEXHUYECKOE MBIIICHUE U YMEHHE BBIPA3UTh CBOM
3aMBICET;
- pa3BUBaThb YMEHHsS paOOTaTh MO MPEAJIOKEHHBIM HHCTPYKUHUSAM MO CcOOpKe
MOJICTICH;
- pa3BUBATh YMEHUS TBOPUYECKH MOAXOAUTH K PEIICHUIO 3a/1a4H;
- pa3BUBaTh MPUMEHECHHUE 3HAHUM U3 Pa3IMYHBIX 00JIaCTEel 3HAHUIA;
- pa3BuBaThb yYMEHHUA H3Jaratb  MbBICIM B YETKOM  JIOTMYECKOM
MIOCJIEIOBATEIbHOCTH, OTCTaMBaTh CBOK TOYKY 3pPEHHs, aHAJIU3UPOBATH
CUTYallUIl0 M CaMOCTOATENbHO HAaxOIWTh OTBETBI Ha BOIPOCHI  IIyTEM
JIOTUYECKUX PACCYKICHU;
- [I0JIy4aTh HAaBBIKU MPOBEACHUS (PU3HUUECKOT0 IKCIIEPUMEHTA;
- MIOJIYYUTh OMBIT pa0OTHI B TBOPUECKUX I'PYIIIAX.

KoHuenuusi mporpaMMbl OCHOBaHa Ha HEOOXOAMMOCTH pa3pabOTKU y4yeOHO-
METOJIMYECKOT0 KOMIUIEKCa [UIsl M3y4eHUs pPOOOTOTEXHUKH, MAaKCHMAaJIbHO
coBmMectuMoro ¢ 0OazoBeiM Kypcom WKT B ocHoBHO# mikone. W3ydeHwus
pOOOTOTEXHUKM  MMEET  IOJUTEXHUYECKYID  HAmpaBIEHHOCTb  —  JI€TH
KOHCTPYUPYIOT MEXaHU3Mbl, pelaronme KOHKpeTHble 3amaun. LEGO —
TEXHOJIOTHsSI Ha OCHOBE KOHCTpykTOopa Mindstorms NXT mo3BosisieT pa3BUBaTh
HaBBIKM KOHCTPYUPOBAHHsA y JETEH BCEX BO3PACTOB, IO3TOMY IIKOJIBI, HE
UMEIOLINE MOJIUTEXHUYECKOIO MPO(dUIs, OCTPO HCIBITHIBAIOT MOTPEOHOCTh B



Kypce pOOOTOTEXHUKHM M JIOOBIX JAPYTUX Kypcax, pa3BUBAIOIIMX HAy4YHO-
TEXHUYECKOE TBOPUYECTBO JIETEM.

VYyammecs: 00bIYHO M3YyYaOT Ha YpOoKaxX WH(POPMATUKHU MPOrPaMMHUPOBAHUE,
Omnupasich Ha KOHIENIUIO ucnoyHutens — Yepenaxy, Pobora, UepTexxuka u T.1.
OTH UCTIOTHUTENN TTO3BOJISIIOT peOCHKY OCBOUTH JOCTATOUYHO CJIOKHBIEC MOHSITHUS —
aNTOPHUTM, IHMKJ, BETBJIICHHE, MepeMeHHas. PoboT, coOpaHHBIN M3 KOHCTPYKTOpa
LEGO, moxeT cTaTh OJHUM U3 TakuxX ucnoianutenei. [IporpammupoBanue podoTa
HEKOW CTaHAAPTHOM W YHUBEPCAIBHOW KOHCTPYKIMHM, OTBEYAKOIIEH BCEM
NOCTaBJICHHBIM TM€pEJl Yy4YalllUMHUCS 3a/adyaM, CHIDKAET MOPOT BXOXKIEHUSA B
pPOOOTOTEXHUKY, TTO3BOJISISL YUUTEIIIO IOCTUTATh B paMKax Kypca TeX ke Ielei, yTo
U Ha  TPAIUIMOHHBIX  ypokax wuHbopmaruku. Ilo  cpaBHeHHIO C
IporpaMMHUpOBaHrEeM BuUpTyainbHOro ucnonautens, LEGO - pobor BHOCHUT B
pelIeHne 3a7a4 3JIEMEHThI HCCIIEI0BAHUS U SKCIIEPUMEHTA, MMOBBIIIAET MOTUBALUIO
YYAILIKUXCS, YTO OYJET MOJOKUTEIbHO OLIEHEHO YUYUTEIIEM.

MeTtoabl 00y4eHus
IloznasamenvHolil (BOCIPUATUE, OCMBICIICHUE U 3aTIOMUHAHHUE YYalTUMUCS

HOBOI'O MaTcpuajia € IIPpUBJICUCHUCM Ha6J'IIOI[€HI/ISI I'OTOBBIX ITPUMCPOB,
MOJCIUPOBAHWA, U3YYCHUS PIHJIIOCTpaHHfI, BOCIIPpHATHA, aHAJIU3a 1

000011IeHUs IEMOHCTPUPYEMBIX MAaTEPUAIIOB);

Memoo npoexmog (1ipu YCBOCHUH U TBOPUECKOM MTPUMEHEHUU HABBIKOB U

YMEHUH B IIpoliecce pa3padOTKHU COOCTBEHHBIX MOJIEIICH)

Cucmemamusupyrowuti (6ecena 1mo TeMe, COCTaBICHUE
CUCTEMATU3HUPYIONTUX TaOIHII, TpaduKOB, CXEM H
T.J1.)

o Konmponvbhwiii memoo (TIpU BBISBJICHUU Ka4eCTBA YCBOCHUS 3HAHUM,
HABBIKOB M YMCHHUH M KX KOPPEKITUS B MPOIIECCE BHITOTHCHUS
MPAKTUYECKUX 3a1aHU)

o [pynnosas paboma (MCIOIB3YETCS TIPU COBMECTHOM cOOpKE MoJieTieH, a

TaKXKe TP pa3pabOTKe MPOCKTOB)

@®opMBbI OPraHM3allid BHEYPOYHOM [1eATEJbHOCTH BKJIKYAKT B ceds:
IpyNIOBbIE Y4EOHO-TIPAKTUYECKUE U TEOPETHUECKUE 3aHATHSI, KOMOMHUPOBAHHBIE
3aHATUS, COPEBHOBAHMAX MEXKIYy TIpYNIIAaMM, paWOHHBIE M  IIKOJbHBIC
COpPEBHOBAHMs, ITOMCKOBBIE U HAy4YHbIE MCCIEIOBaHU, MPE3EHTAlMM, padboTa 1o
WHJUBUyaJIbHBIM IJIaHaM (MCCIIEA0BATENIbCKUE IPOEKTHI).



TemaTu4eckuil VIaH NPOrpamMMbl

Ne Tema 3ansTHs, Conepxanue 3aHATUS Kon-o
3aHATUA qgacoB
BUJI 3aHATHUS
/1
1 BBenenue B kypc 1.1. UcTopusi poOOTOTEXHUKH. 1
«PoboTorexHukay. Uro ITokonenusapo6oToB.

1.2. K «P Kay
Takoe po6o1? (/exyus) Llenu u 3amaun kypca «Po6oToTexHuKa

Pooor LEGO Mindstorms «Pob6otel LEGO: ot npocTeitmux mozenei

NXT ( Hp ezenmanu ﬂ) JIOTIPOTPAMMHUPYEMBIX
IIpesenrtarmsa No2

« [MosiBienne pod6oroB Mindstorms NXT B
Poccun,. Buasl, apTUKyIIbI, KOMIIEKTALUA
KOHCTPYKTOPOB, CTOUMOCTb

HabOpOB»

2 KOHCprKTOpr LEGO IIpakTuueckoe 3agsarue Ne 1 1

Mindstorms NXT 2.0 8547 «3HaKOMCTBO ¢ KoHCTpyKTOpamu LEGO
9797, pecypcHbiii HaGOD ' Mindstorms NXT 2.0 /8547, 9797.

(IIpaxmuueckoe 3ansmue) Pecypenbiiinabopy
3 Muxkpokommbrorep NXT 4.1. Xapakrepuctuku NXT.YcranoBka 1
(ﬂe}(]/!u}l ) aKKyMYJISITOPOB B OJIOK
MHUKPOKOMIIBIOTEPA.

4.2. Texuomorus noakirouenus Kk NXT
(BKJIIOUEHHE U BBIKIIIOUECHHUE, 3arpy3Ka
U BBIFpy3Ka nporpamm, noptel USB,
BXOJIa UBBIX0/1A).

4.3. Untepoeiic n onucanne NXT
(mUKTOTpamMMbl, (YHKIINH,
WUHAUKATOPBI).

4.4. I'naBHoe meHto NXT (Mou daiinsl,
MIPOTPaMMBI, UCTIBITAl MEHS, BU]I,

HACTPOMKH)
4 Hatunku NXT 5.1. Marumk kacanus (Touch Sensor, 1
(Jlexyus) MOIK/IFOYEHUE U OITUCAHHE)

5.2. Jlatumk 3ByKa (Sound Sensor,
MOJIKJTFOUCHUCH OTIMCAHUE)

5.3. Jlatuuk ocBemennoctu (Light Sensor,
MOAKIIOYEHUE W OTIMCAHNE)

5.4. Natuuk uBera (Color Sensor,
MOAKTIOYEHUEN OTTUCAHUE)

5.5. Jlatuuk paccrosiaus (Ultrasonic Sensor,
MOJIKJTFOYCHHUE U OITUCAHHUE)

5 CepBomoTtop NXT 6.1. BcrpoenHslit 1aTunk 000pOTOB 1

(Jlexyust) (M3mepenusB rpagycax u o00poTax).
6.2. CkopocTb BpallieHHs Kojeca

(Mexanu3mM3y0O4aToii epeaavn u
CTYyMHIIA)

6.3. [Tonkmrouerue cepsoMoTopoB K NXT.
Wcnprtanue nporpammoit meio Try Me.

3] [TporpamMmmHuoOe oOecmeuenne | IIpaktuueckoe 3ansaTue No2 1

LEGO® MINDSTORMS® «Y cTaHOBKa IPOTPaMMHOTO O0eCIIeUeHUs
Education NXT LEGOMindstorms NXT Software ¢ CD nucka

Ha [EPCOHAITBHBIN KOMITBIOTED.
(IIpaxmuueckoe 3ansmue)




7,8

OCHOBBI TPOrpaMMUPOBaHUS

NXT

8.1. O6mee 3HakoMcTBO ¢ uHTEpPeiicom 10
LEGO Mindstorms NXT

(Vlexyus)

8.2. CamoyuuTens. Moii mopTai.
ITaHE> MHCTPYMEHTOB.

8.3. IMTamutpa komaua (Common
palette, Complete palette, Custom
palette)

8.4. Pabouee moute.

8.5. Oxuo nmoxackaszok. Oxao NXT.
8.6. Ilanens koHUTypaIH

8.7. IlynbT ynpaBiieHust poO0TOM.

[TepBoIif poOOT U TIEpBas
nporpamMmma
(IIpaxmuueckoe 3ansmue)

IIpakTuueckoe 3agsarue Ne 3
«Cobopka, IporpaMMHpPOBaHHUE U
ucneiTaHuenepsoro podora Castor Boty»

10,11

JIBM>KEHUS 1 TIOBOPOTHI
(VIexyus)

10.1. Komanna Move.

10.2. Hactpoiika nanenu

KoH(purypanunkomanasl Move.

10.3. OcobeHHOCTH IBHKEHUS poOOTa 110

MPSIMONN KPUBOW JTUHUSIM.

10.4. TToBopOTHI poOOTa HA MPOU3BOJILHBIC
YTJIBI.

10.5. IIpumepsl IBUKEHHUS U IOBOPOTOB poOOTa

Castor Bot.

12

Bocmnpousseienue 3ByKoB U
yIpaBJIEHUE 3BYKOM
(Vlexyus)

11.1. Komanma Sound. BocripousseieHue
3BYKOBH CJIOB.

11.2. Hacrpolika nanenu
KoH(puUryparmukomManap Sound.

11.3. CocraBieHue nporpaMmsl U
JIEMOHCTpAaLUsAHAYaJIa U OKOHYaHUS
nBrkeHus podora Castor Bot o 3sBykoBomy
CUTHAIy.

11.4. CocraBieHue nporpaMmsl 1
JIEMOHCTpAIUABI)KEHUS poOoTa

13,14

JIBixeHne poboTa C
YIBTPa3BYKOBBIM JAaTYUKOM
Y JaTYUKOM KaCaHUs
(Vlexyus, npakxmuueckast
paboma)

12.1. YcTpoiicTBO U MPUHIIMIT
paboTHIYIBTPa3BYKOBOTO JIaTIHKA.

12.2. Komanna Distance. Hactpotiku B
MaHeIN KOHQUTYpaIuu s
yIBTPa3BYKOBOI'O IaTUHKA.

12.3. TIpumepbl POCTHIX KOMAHI 1
POTrpaMM CyJIbTPa3BYKOBBIM JTATUUKOM.
12.4. YcTpoiicTBO U TIPUHIIHIT paOOTHI
JaTYNKAKACaHMsL.

12.5. Komanna Touch. Hactpoiiku B
NaHEeTUKOH(DUTypaLuu IS JaTYUKa
KacaHwsl.

12.6. IIpumepbl MPOCTHIX KOMaH[ U
IIPOrpaMM CIaTYMKOM KacaHHUs.

12.7. lemonctparus moakmroueHus kK NXT
yIBTPa3BYKOBOIO AAaTYHKA.

12.8. Jlemonctparus noakmroueHus kK NXT
JJaTYMKa KacaHusl.




15,16

Oo6napyxeHue poboTom

13.1. AnropuTt™m ABMXKEHUS poOOTa BIOJb

2 | 4epHOM NMHUY U JBWKEHHME | UCPHOAMHAM.
BJIOJb YepHOH THHUH 13.2. Komanna Light. [Ipumenenue u
HACTPOWKHJIATYNK OCBEUICHHOCTH.
(Vekyus, npaxmuyeckas 13.3. [Ipumepsl mporpamm AJis
paboma) po06O0Ta, ABHXKYILETOCS B0
YEPHO JIMHUMU.
13.4. UcnbiTanue poboTa HA YEPHOM
nuann. 13.4.1.YcranoBka Ha poboTa
JIATYHKA
OCBEIICHHOCTH.
13.4.2. Hactpoiika nporpammsl «Poliniiy.
13.4.3. UcnpiTanue poboTa MpH ABMKEHUH
BJIOJIbYCPHO JIMHUU.
17 [IpakTuyeckoe 3ausarue Ne 4
18 | IIpoext «Tribot» . 14.1. Koncrpyuposanue pobora.
19 | IIporpammupoBanue u 14.2. TIporpammupoBanue podoTa.
3 YHKLMOHNUPOBaHKe po6oTa 14.3. UcnpiTanue podora.
(IIpaxmuueckoe 3ansmue)
20 [IpakTtuueckoe 3ansaTue Ne 5
21 | IIpoext «Shooterbot. 15.1. KoncTpynpoBaHnue poboTa.
29 [IporpaMMupoBaHue U 15.2. TIporpammupoBanue poOoTa.
3 )YHKLHOHHPOBaHHE poGoTa 15.3. UcnsiTanue podora.
(IIpaxmuueckoe 3ansmue)
23 [TpakTrdeckoe 3ausatue Ne 6
24 | IIpoext «Color Sorter» . 16.1. Koncrpyuposanue pobora.
o5 | [IporpammupoBanue u 16.2. IIporpammupoBanue podoTa.
3 (yHKLMOHUPOBaHHUE poboTa 16.3. UcnsiTanue podora.
(IIpaxmuueckoe 3ansmue)
26 [IpakTuueckoe 3ansaTue Ne 7
27 | [Ipoekr «Robogator . 17.1. Koncrpynposanue podora.
og | IIporpaMmmupoBanue u 17.2. IIporpamMupoBanue pooora.
3 (hyHKLHOHUpOBaHKE poGoTa 17.3. UcneiTanue pobora.

(IIpaxmuueckoe 3anamue)
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Conep:xanue nporpamMmmabl
Beenenue (1 4.)
[Toxonenus pod6oToB. McTtopust pa3BuTHsI pOOOTOTEXHUKH.
[Ipumenenue  poOOTOB. Pa3Butue 00pa3oBaTenbHOM pPOOOTOTEXHHUKH B
Kpacnomapckom kpae. Llenu u 3ama4uum Kypcea.

Koncrpykrop LEGO Mindstorms NXT (4 u.)

Kounctpykropst LEGO Mindstorms NXT 2.0. 8547, 9797, pecypcHblit Habop.

OcHoBHBIE jeTanu KOHCTpykTopa. Mukpomnporieccop NXT. CepBOMOTOpBHI.
JHaruuku. [Togkaroduenne ceppoMoTopoB 1 aatyrkoB. Mento NXT. TIporpamMmmupoBanue
Ha NXT. Beirpy3ska u 3arpyska.

Iporpamvupoanue NXT (11 4.)

VYcranoBka nmporpammHoro ooecnedenusi. CucteMHble TpeOOBaHUS.

Hurepdeiic 110 LEGO Mindstorms NXT. Camoyuutens. Mo#i moprain. [lanens
uHcTpyMeHTOB. [lanutpa komann. Pabouee nmone. Oxno noackazok. Okuo NXT. ITanens
KoH(purypauuu. [lynst ynpasnenus podorom. IlepBeie npoctsie mporpammsl. Ilepenaya
U 3aImycK nporpamm. TectupoBanue poOoTa.

HcnbiTanue po6orTos (6 4.)

JIBMoKEeHHE, TMOBOPOTHI M Pa3sBOPOTHL. BocmpomnsBeneHne 3BYKOB M yIPaBIICHUE
3ByKOM. JIBmKeHHME po0OTa C yIbTPa3BYKOBBIM JAaTYMKOM M JaTYMKOM KacaHWs.
OOHapykeHne poOOTOM YEPHOM JTMHUU M ABMKCHHE BOJIb YCPHOM JTMHHUM.

IIpoexTHasi nesiTeIbHOCTD (6 4.)
KonctpyupoBanue mojeneit po6otoB. IIporpammupoBanue. Vcnbeitanue
po6otoB. [Ipe3enTarus mpoekToB poOOTOB. BhicTaBKa poOOTOB.

CopeBHoBanue poootos (6 4.)

Penrenne onmumnMagHeix 3afad. [1oaroToBKa, mMporpaMMHUPOBAHHE M UCIIBITAHHE
pOOOTOB B COPEBHOBAHMSAX. YUYaCTHE B KPAE€BBIX MEPOIPHATHAX, OJMMIIAANAX I10
POOOTOTEXHUKE.

Ilnanupyemble pe3yJibTaThl peajau3aluu NPOrpamMmbl
B pesynbrarte 00yueHus yqamuecs Hay4aTcsi TOHUMATh:

° BIIUSIHUE TEXHOJIOTUUECKON JeATETLHOCTH YEJI0BEKa Ha OKPYIKAIOIIYIO
Cpeny | 3JI0POBbE;

° 00J1aCTh TPUMECHEHUS U Ha3HaYECHNUE WHCTPYMEHTOB, Pa3IMYHBIX MAIIIHH,
TEXHUYCCKUX YCTPOUCTB (B TOM YHCIIE KOMITBIOTEPOB);

° OCHOBHBIC UCTOYHHUKH HH(POPMAIIHH;

) BHJIbI HTH(OPMAIIUH U CTIOCOOBI €€ TTPEICTaBIICHHSI,

° OCHOBHBIC MH(POPMAITMOHHBIC OOBEKTHI M ICUCTBUS HaJ HUMU;

° Ha3HAYCHHWE OCHOBHBIX YCTPOMCTB KOMITBIOTEPA IS BBOJA, BBIBOJIA U



00paboTku uHpopmauu;

J npaBuiia 0€30M1aCHOTO MOBEACHUS U TUTHEHBI IPU pabOTe ¢ KOMITBIOTEPOM.

o OCHOBHBbIE KOMITOHEHTBI KOHCTPYKTOpOB JIEI'O;

J KOHCTPYKTHUBHBIE OCOOEHHOCTH Pa3JINYHBIX MOJEIIEH, COOPYKEHUN U
MEXaHU3MOB;

J KOMIIBIOTEPHYIO CPEJly, BKIIIOUAIOILYIO B C€0sl rpapuuecKuii s3bIK
IIPOTPaMMHUPOBAHN,

o BHUJIbI ITOJBHKHBIX U HEMTOABMKHBIX COEIMHEHUN B KOHCTPYKTOPE;
OCHOBHBIE MTPHEMBbI KOHCTPYHPOBAHUS pOOOTOB;

J KOHCTPYKTUBHbIE OCOOEHHOCTH Pa3IUYHbIX POOOTOB;

o KaK IIepefaBaTh IPOIPAMMBI;

o KaK HCII0JIb30BaTh CO3/IaHHBIC POTPAMMBI;

o CaMOCTOATEIIBHO peIIaTh TEXHUYECKUE 3aa4U B IIPOLIECCE

KOHCTPYHPOBaHUs pOOOTOB (INIAHUPOBAaHUE IMPEACTOSAIINX JACHCTBUM,
CaMOKOHTPOJIb, IPUMEHSTH ITOJYYCHHBIC 3HAHUS, TIPHUEMBI U OIITBIT

KOHCTPYHPOBAHHUS C HCIIOJIB30BAHUEM CIICIHAIBHBIX D3JCMEHTOB, W JPYTHUX
0OBEKTOB U T.1.);

o CO37aBaTh PEAIbHO JICHCTBYIOIIME MOJICIH POOOTOB IPH ITOMOIIN

CHCIHMAJBHBIX JJIEMEHTOB [0 pa3pabOTaHHOW cXeMe, IO COOCTBEHHOMY
3aMBICITY;

o co3/1aBaTh MPOrpaMMBbl Ha KOMITbIOTEPE JJIsl pa3IMYHBIX pOOOTOB;
o KOPPEKTUPOBATH MTPOTPAMMBI IIPU HEOOXOTUMOCTH;
o JIEMOHCTPUPOBATH TEXHUYECKHUE BO3MOKHOCTH POOOTOB.

B pPE3yJIbTaTC 06YT‘ICHI/I$I ydJamuecs n1ojydyar BO3MOKHOCTh HAYYUTHCS .

o paboTath ¢ IUTEPATYPOH, C )KypHATAMH, C KaTaJIOraMH, B MHTEPHETE
(n3y4aTh U 00padaThIBaTh HH()OPMALIHIO);
o CaMOCTOSTENIbHO pelaTh TEXHUYECKHE 3aa4d B MPOIIecce

KOHCTPpYHUpOBaHUS pPOOOTOB (TUTAHUPOBAHUE TPEACTOSAIINUX JICHCTBHUIA,
CaMOKOHTpPOJIb, TPUMEHSTH MOJYYCHHBIE 3HAHUS, IPUEMBI U OIIBIT

KOHCTPYHUPOBAHUSI C UCTI0JIb30BAHUEM CIIEIUATIBHBIX JIEMEHTOB U T.1I.);

° CO3/1aBaTh JACUCTBYIOININE MO poOOTOB Ha ocHOBE KoHCTpyKkTOpa JIEI'O;
C037aBaTh MPOTPAMMBbI HA KOMITBIOTEPE;
nepenaBaTh (3arpykartb) IpOrpaMmbl;
KOPPEKTHUPOBAThH MPOrPaMMBI IIPH HEOOXOIMMOCTH;
JEMOHCTPHUPOBATh TEXHUYECKUE BO3ZMOKHOCTH POOOTOB.

JInuHOCTHBIE, METANIPEIMETHBIE M MIPeAMETHbIE Pe3yJIbTAThl 0CBOEHUSI
nporpammbl «PoGoTexHnka.

YHuBepcaabHBIMH KOMITCTCHITMSMH yYallUXCs HAa 3Tale OCHOBHOTO OOIIEro
oOpazoBanusi 1O (OPMHUPOBAHUIO YMEHHSI TMPOEKTUPOBATH CBOIO JEATEIHLHOCTH
SIBIISTFOTCSL:

— YMEHUSI OPTaHU30BBIBATH COOCTBEHHYIO JCSTEIBHOCTD, BEIOUPATH



UCIIOJI30BATh CPEICTBA JIJISl AOCTUXKEHUS €€ 11eIIu;

— YMEHUSl aKTMBHO BKJIIOYATHCS B KOJUICKTUBHYIO JESTEIBHOCTD,
B3aMMO/ICHCTBOBATh CO CBEPCTHUKAMHU B IOCTUKEHUU OOIIUX LIEJICH;

— YMEHUSI JOHOCUTh HH(POPMAIMIO B JOCTYITHOH, JIOTHYHON (opme B
npolecce OOIIEHUS U B3aUMOJICUCTBUS CO CBEPCTHUKAMU U B3POCIIBIMU JIIOJIbMHU.

JINYHOCTHBIMM pe3yJibTaTaMU OCBOCHMS YYaIlIUMUCS TPOTrpaMMbl  SIBIISIFOTCA
CIEAYIOIINE YMEHUS:

-YyMEHHE BBIJEISTh B TOTOKE HWH(POpMAIMM HEOOXOAMMBIA MaTepuan Io
3aJaHHOM TEME;

-aKTUBHO BKJIIOYAThCS B OOIIEHHE M B3aUMOJICMCTBHE CO CBEPCTHHKAMHM Ha
MPUHINNAX YBAKEHUS U JOOPOXKENATENHbHOCTH, B3AMMOIIOMOIIH U

COTIEPEKUBAHUS;

-OCMBICIICHE MOTHUBOB CBOMX JCHCTBUI IIPU BBINOJHEHUH 33JlaHUl C
KU3HEHHBIMU CUTYalUSIMU B COOTBETCTBUU C TPAAUIIUAMHU KyOaHCKOTOHAPO/A;

-IIPOSIBJIATh  TUCHUIUIMHUPOBAHHOCTh, TPYIOJIOOME U  yIHOPCTBO B
JIOCTUKEHUU TTOCTABIICHHBIX 1EJICH;

-OKa3bIBaTh OECKOPBICTHYIO IOMOIIhL CBOUM CBEPCTHHUKAM, HAXOJUTh C HUMU
OOIIIUIA SI3BIK U OOIIUE UHTEPECHI.

MeTanpeaMeTHBIMH PE3YyJIbTATAMU SIBIISIOTCS CJICIYIOIINE YMEHUS:

- YMeHne oCMBICIMBATH 3a/1a4y, JJIsl PEIICHUsI KOTOPO HEAOCTATOUHO
3HAHUI;

-VYMeHue OTBeuaTh Ha BOMPOC: Y€MY HYKHO HAYUYUTHCS MJIs pEUIeHUs
MMOCTaBJICHHOU 3aJa4u’?

-YMeHHe CcaMOCTOSATEIbHO TEeHEePUpOBaTh HJEU, T.€. H300perarh Crocod
JIENUCTBUSA, IPUBJICKAsl 3HAHUS U3 PA3JIMYHBIX 001aCTEH.

- YMeHne caMOCTOSITENIbHO HAXOIUTh HEJOCTAIOIIYI0 HH(POPMAIIUIO B
UH()OPMAITMOHHOM TI0JIE.

- YMeHHne Hax0IUTh HECKOJIBKO BAPUAHTOB PEIICHUS MTPOOTIEMBI.

- YMeHue ycraHaBIMBaTh IPUUHMHHO-CIICICTBEHHBIE CBSI3U.

- YMeHHne HaxoIUTh W UCIPABIATH OMIMOKA B paboTe APYrUX YYaCTHHUKOB
TPYIIIIHI.

- YMeHus: ¥ HaBBIKKM pabOTHl B COTpyAHUYECTBE. HaBbIKM B3aUMOIIOMOIIY B
rpynie B peleHny 00IuX 3a1a4.

Ilnanupyemble pe3yJibTaThl
Konnenmust kypca «PoboToTexHHKa» MpeAnosaraeT BHEAPEHUE  uUHHOBAyUli B
JOTIOJTHUTENIbHOE TEXHUYECKOe 00pa3oBaHue ydamuxcs. [l03ToMy OCHOBHBIMM TIaHUPYEMBIMU
pe3yibTaTaMu Kypca sSBJISIOTCS

1. Pa3BuTHe uHTEpeca yyanmxcs K poOOTeXHUKE U HH()OPMATHUKE;

2. Pa3BuTHE HaBBIKOB KOHCTPYHPOBAHUS POOOTOB M aBTOMATU3HUPOBAHHBIX
CUCTEM;

3. IlosnydeHue omnbiTa KOJJIEKTUBHOTO OOIIEHUS! TPU KOHCTPYUPOBAHUU U
COpPEBHOBAHMIX POOOTOB.



DopMBbI KOHTPOJIA

JlaHHBIN KypC HE MPEANOIaracT NpoOMEKYTOYHON MM UTOTOBOW aTTeCTaluu
yuaiuxcs. B nponecce 00yueHus yvaniuecs MoJiy4aroT 3HaHUSI U OMBIT B 00J1acTU
JOTIOJTHUTENBHOU TUCHUIUIMHBI «POOOTOTEXHUKAY.

OneHuBanue ypoBHS OOYYEHHOCTH IIKOJHHUKOB MPOUCXOJUT MO OKOHYAHHUH
Kypca, IOCJE BBINOJHEHUS W 3alUThl MHIAUBUAYAIBHBIX IIPOCKTOB. Y4Yaliuecs
MOJTIYJaroT CepTU(HUKAT IO UTOTaM Kypca B 00beMe 68 4acoB 1 MOXBAIBHBIC JTUCTHI
3a pa3pabOTKy WHIWBHIYAIBHBIX MOIENIEH poO0TOB. TeM cambiM OHU (POPMUPYIOT
CBOE€ TOPT(OIUO, TOTOBATCA K BHIOOPY CBOEH TOCIHEAYIOUIEH TpaeKTopuu
pa3BUTHS, POPMUPYIOT CBOIO MOJIUTEXHUIECKYIO 0a3y.

Onucanmue MaATCPHAIBHO-TEXHUICCKOTO oﬁecneqeﬂmmporpaMMbl

Ne n/m HanmeHnoBaHne 0ObEKTOB U CPEJCTB MaTEPHAIBHO- KomnuectBo
TEXHUYECKOT0 0OecreueHus

1.bubnuoreunsiii GoH A (KHUTONEYATHAS TPOTYKITHUS)

1 «[lepBbIif mar B pPOOOTOTEXHUKY: MPAKTHUKyM sl 5-6 |1
kiaccoBy, JI.I'. Kommocos. 2012 r., BMHOM.

2 PykoBonctBo  «IleppoPo6or  NXT. Beemenne B|1
poborotexuuky». 2006 r. The Lego Group.

3 «Ypoxku Jlero — KOHCTpyMpOBaHUS B IIKOJe», 3iaka3oB |1
A.C., T'opmkor I'.A., 2011 r., BMUHOM.

4 «PoboToTexnuka st gered u poaurtenei», Owmunmon | 1
C.A.,2010r.

2. [leyatHslie mocoous

1 «IlepBblii mIar B poOOTOTEXHUKY: paboyasi TeTpajp ajs 5-6
kinaccosy, JI.I'. Kommocos. 2012 r., EMUHOM.

3. TexHudeckue cpecTra 00yueHus

1 HoytOyku (komMmblOTEpbl) C YCTaHOBJEHHOM cpeaou | 2
nporpammupoBarus NXT-G
2 MynbTMeana MpoeKTop 1
3 [Mporpammuoe o6Gecneuenne «LEGO Education WeDo
Software»
Wuctpykuuu o coopke (B aaekTporHoM Buae CD)
doToanmapar 1
4. DKpaHHO-3BYKOBBIE MTOCOOUS
paKTHUBHAs JOCKa ] 1
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