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1. IMosicHuTeIbHAA 3aNIMCKA
[Iporpamma pa3paboTraHa B COOTBETCTBUU C HOPMATUBHBIMU JIOKYMEHTaMU: MUCHMO
Jemapramenta 0Opa3oBaHus M Hayku oT 27.09.2012 Ne47-14800/12-14 «OO6
OpraHU3alMA BHEYPOUYHOU ACATEIHHOCTH B OOIICOOPA30BATEIBHBIX YUPEIKICHUSX,
peanmszyronmumx @DI'OC HayalbHOTO YW OCHOBHOTO OOIIEro  0Opa3oBaHU,
npwiokeHus: k nucbMy Ne2 «Meroanueckue PpeKOMEHJAMU 10 OpraHu3aluu
BHEYPOUYHOI JeATeIbHOCTH B pamkax peanmsanuu @I'OC HavyaabHOrO U OCHOBHOIO
oOmero oOpa3oBanus B (QopMare «UHTEHCHBOB». [luceMo nenaprameHTa
obpazoBanus u Hayku 14.09.2011 Ne47-14163/11-14 «O6
0COOEHHOCTSIX OpraHu3aluu BHEYPOUHOM  JEATEIbHOCTH B  KJaccax
00111e00pa3oBaTeNbHbIX YUPEKICHUM, peann3yronmx benepanbHbIi
roCy/IapCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT OCHOBHOI'O OOIIEro 0Opa3oBaHUs.
[Tucemo nmemapramenta oOpaszoBanuss W Hayku 09.11.2011 Ne47-17957/11-14 «O
METOJMYECKUX PEKOMEHJAIMAX 10 O(QOPMIICHUIO TMpOorpaMM  BHEYPOUYHOMU
nesaTenbHOCTH B paMkax peanuzanuu @I'OC OOOy.
Pabouast mporpamma mpoekTHOU jesiTenbHOCTH «P0OOTOTEXHMKa» MpeaHa3HaYeHa
I ydamuxcss 5-6  wiaccoB. Hacrodmmii Kypc mpeaiaraet HMCIOJIb30BaHHUE
oOpazoBarenbHbIX KOHCTpYkTopoB LEGO wu amnmapatHo - MHporpaMMHOTO
obecrieyeHus: KaKk WHCTPYMEHTA JJIsi OOy4YEHHUs IIKOJbHUKOB KOHCTPYHPOBAHMIO,
MOJEJIUPOBAHUI0O W KOMIIBIOTEPHOMY YIpaBieHUI0 Ha 3aHsatusax LEGO -
KOHCTPYHUPOBAHUSI.
Ucnonp3oBanne LEGO-KOHCTPYKTOPOB BO BHEYPOYHOM AESATEIBHOCTU IOBBIIIAET
MOTHUBAIMIO yYaIIUXCS K 00YYEHHUIO, T.K. IPU 3TOM TpeOyIOTCS 3HAHUS MPAKTUUECKU
M3 BCEX YYEOHBIX JUCHUIUIMH OT HUCKYCCTB W HCTOPUU JI0 MAaTEMaTUKU U
€CTECTBEHHBIX HayK. MEXIpeIMETHbIC 3aHSITUS OMNUPAKOTCS Ha €CTECTBEHHBII
UHTEpPEC K pa3pab0TKe M TOCTPOMKE pAa3IMYHBIX MeXaHU3MOB. OIHOBPEMEHHO
3aHsATUS LEGO Kkak Henb3s Jiydllle MOAXOIAT JJIsl U3yYeHUsI OCHOB aJITOPUTMU3AIUU
U MpOrpaMMHUpPOBaHMS, @ HMMEHHO [JIs TMEPBOHAYAIBHOTO 3HAKOMCTBA C JTUM
HETPOCTHIM pa3feoM HHMOPMATUKU BCIEACTBUE aJaNTUPOBAHHOCTU IS JeTel
Cpeabl MPOrPaMMUPOBAHUS.
OdeHb BaXHBIM TPEJICTABIACTCS TPEHUPOBKAa pPabOThI B KOJUIGKTUBE W Pa3BUTHE
CaMOCTOSITENILHOTO TEXHUYECKOTro TBopuecTBa. [IpocToTra B MOCTpOCHUM MOJEIU B
COYEeTaHUU C OOJBIIMMH KOHCTPYKTUBHBIMHU BO3MOXXHOCTSIMH KOHCTPYKTOpa
MO3BOJIAIOT JETSIM B KOHIIE 3aHATUS YBUAETH CACIAHHYIO CBOMMH PyKaMH MOJIETb,
KOTOpasi BBIIOJIHSET MOCTABJIICHHYIO UMU K€ CAMUMHU 3a/1a4y.
N3yuass mpocThie MexaHU3MBI, pebdsTa ydarcs paboTaTh pyKamH, pPa3BUBAIOT
AJIEMEHTapHOE KOHCTPYKTOPCKOE MBIIUICHHE, (aHTa3ui0, W3Y4YarOT TMPUHIIUATIBI

pa6OTI>I MHOI'UX ME€XaHHU3MOB.

AKTYaJIbHOCTD JJAHHOH MPOrpaMMbl COCTOUT B TOM, YTO POOOTOTEXHHUKA B IIIKOJIE
NOPEACTaBIIACT YyyalMMcsl TexHojJoruu 21 Beka, CHOCOOCTBYET pAa3BUTHIO HUX
KOMMYHUKATHUBHBIX ~ CIIOCOOHOCTEH, pa3BUBA€T  HABBIKK  B3aUMOJICHCTBHS,
CaMOCTOSITENILBHOCTH TMPU TNPUHSATAU PEIICHUHM, pacKpblBaeT HX TBOPUYECKUHU
noteHuuai. Pebsita mydilie MOHUMaIOT, KOTAa OHU YTO-TMOO CaAMOCTOSITEIbHO



co3aalT win n3o0peraroT. [lpu npoBeaeHnn 3aHATHII IO POOOTOTEXHUKE 3TOT (HaKT
HE MPOCTO YYUTHIBAETCS, 4 PEAIBHO UCIIOJIB3YETCS HAa KAXKJIOM 3aHATHH.

Hacrosiumii xkypc mnpemiaraeT MCHOJb30BaHUE OOpa30BaTEIbHBIX KOHCTPYKTOPOB
LEGO u anmapaTHO - IpOrpaMMHOI0 00ecriedeHusi, Kak MHCTPYMEHTa JIJ1s1 00y4eHUs
IIKOJIbHUKOB KOHCTPYHUPOBAHUIO, MOJICIIMPOBAHUIO U KOMIBIOTEPHOMY YIIPABICHUIO
Ha 3aHsaTusaX LEGO-konctpyupoBanus. LEGO® MINDSTORMS® Education —
HOBOE TMOKOJICHHME O0Opa30BaTelbHOW pPOOOTOTEXHUKHU, TMO3BOJISIIOIICH H3ydaTh
€CTECTBEHHbIE HayKH (MH(DOPMATUKY, (PU3UKY, XUMHIO, MAaTEMATUKy U Jp.), a TaKKe
TEXHOJIOTUU (HAYyYHO — TEXHUYECKHE JOCTHKEHHSI) B IPOIIECCE YBJIEKATEIbHBIX
NPAKTUYECKUX 3aHATUH.

Ucnonb3ys oOpazoBatenbHyto TexHoioruio LEGO MINDSTORMS B couetanuu ¢
koHcTpykTopamu LEGO, yuanuecs: pa3pabarblBatoT, KOHCTPYUPYIOT,
IPOrpPaMMUPYIOT U UCIIBITHIBAIOT POOOTOB. B coBMecTHOM paboTe AeTH pa3BUBAIOT
CBOM MHAMBUAYaJIbHBIE TBOPUYECKHE CITOCOOHOCTH, KOJJIEKTUBHO MPEOJI0JICBAIOT
TBOPUYECKHUE NMPOOJIEMBI, TIOJY4alOT BaXKHbIC (PyHIaMEHTaIbHbIE U TEXHUYECKUE
3HaHus. OHU CTAaHOBSTCS 00JIee KOMMYHUKAa0EIbHBIMU, PA3BUBAIOT HABBIKH
OpraHu3allly U MPOBEJICHUS UCCIIEIOBAHUMN, UTO O€3yCIOBHO CIIOCOOCTBYET UX
ycrexaM B JIaJIbHEHIIeM IIKOJILHOM 00pa30BaHuHM, B Oyayiiei padoTe.

OCHOBHBIM COJEpX)AaHUEM JIaHHOM Kypca SBIIAIOTCS 3aHATUS 0 TEXHUYECKOMY
MOJEIIUPOBAaHUIO, COOpPKE U MPOrpaMMHpPOBAaHUA pPOOOTOB C HCHOJb30BAaHUEM
CJIEIYIOIMX MaTEPHUATIOB U UICTOYHUKOB:

Ha 3aHaTHsIX HCHONB3YIOTCS KOHCTPYKTOpHI HabopoB 9797, pecypcHoro Habopa
cepun LEGO MINDSTORMS 45560 ¢ nporpamMmmubiM obecrieuenuem [lepoPoboT
(CD-R awmck ¢ BusyanbHOU cpefioit mporpammupoBanust NXT-G).

Hcnone3yss NEepCOHANbHBI  KOMIBIOTEp WM HOYTOYK C  MIpPOrpaMMHBIM
o0ecreyeHneM, JIEMEHTBI U3 KOHCTPYKTOPA, YUEHUKH MOTYT KOHCTPYHUPOBATh
ylnpaBisieMble  MOJENM poOOTOB. 3arpyxkas yOpPaBIAOLIYI0 MPOrpaMMy B
cnenuaibHblii MUKpokomnbioTep NXT, u mpucoenuHsis ero K Mojaeinud poOoTa,
yyalMecs: M3y4yaloT W HaOmoaloT (yHKIUOHAJIbHBIE BO3MOXXHOCTH Pa3JIMYHbBIX
Mojenelt poootoB. Po6otr NXT paGoTaeT He3aBUCUMO OT HACTOJIBLHOTO KOMITBIOTEPA,
Ha KOTOpOM Obljla HamucaHa ympasisomas nporpamma. [lomydas uaopmarnuio ot
pa3IMYHBIX AaTUYMKOB U 00padateiBas ee, NXT ymnpasnser paboToil MOTOpPOB.

Utorn wW3y4yeHHBIX TEM NOABOJATCA CO3JaHUEM YYEHHKaMU COOCTBEHHBIX
aBTOMATU3MPOBAHHBIX MOJIEJIEH, C HATMCAHUEM MPOTPaMM, HUCIOIb3YEMBIX B CBOUX
POEKTax, U 3alUTON 3TUX MPOEKTOB.

Kypc «PoOoToTexHuKa» OpUEHTHpPOBaH Ha ywammxcs 5-6 kiaccoB. Pabouas
nporpaMma paccuuTtasa Ha 34 yaca. 3aHsITHS POBOAATCS 1pas3a B HEAENIO, COTIACHO
y4eOHOMY pacnucanuio. J[muTenbHOCTh 3aHaTHSA-40 MUHYT.

Crpykrypa padoueii nporpamMmmsl «PoOOTOTEXHUKA» COAEPIKUT:
1. ITosiIcCHUTENBHYO 3aIIUCKY .
2. TemaTU4eCKUH TIJIaH MPOTPaMMEI.



3. ConepxaHue MpOrpaMMbl BKIIFOYAET B €05 MOCIEI0BATEILHOCTh TEM,
pas3zenoB Kypca.

4. [Ipenmnonaraemble pe3yiabTaThl MPOTPaAMMBbI.

5. @OpMBI KOHTPOJIS.

6. MeTtoanueckne peKOMEH IalUH.

7. Onmcanre MaTepUaTbHO-TEXHHUECKOTO 00ECTICUCHHUS TPOTPAMMBI,
OoubmMoTeHbIN HOH/I.

O0Bém yacoB: B TeUeHHE ToJ1a yueOHOro — 1 yac B Hefeno, 3a rof - 34 yaca.
Bo3pacThHasi rpynna: yyamyecs 5-6 kKj1accoB.

Heap mporpaMmspl: 3aJI0KUTh OCHOBBI aITOPUTMU3ALMHA U MPOrPaMMHUPOBAHHS C
ucnoyibzoBanueM podorta LEGO Mindstorms NXT, HayduTh UCIIOJIb30BaTh CPEICTBA
UH(OPMAITMOHHBIX TEXHOJIOTHM, YTOOBI MPOBOAUTH UCCIEAOBAHUS U peIIaTh 3aJa4u
B MEXIIPEIMETHOM JIESITETbHOCTH.

3axayu nporpamMmbi:
- HAy4UTb KOHCTPYUPOBATh poOOTOB Ha Oa3ze Mukpomnpoieccopa NXT;
- Hay4HTh paboTaTh B cpeae nporpammupoBanus Mindstorms NXT;
- HAY4YHTh COCTABIATH Mporpammel ynpasieHuss LEGO - poboramu;
- pa3BHUBaTh TBOPYECKUE CIIOCOOHOCTH U JIOTHUECKOE MBIIICHUE
oOyyJarommxcs;
- pa3BHUBATh YMEHHE BBICTPAUBATH TMIIOTE3Y U COMOCTABIIATH C MOJYYEHHBIM
pE3yNbTaTOM;
- pa3BUBATh 00pPa3HOE, TEXHUYECKOE MBIIUICHHE U YMEHUE BBIPA3UTh CBOM
3aMBICET;
- pa3BUBaTh YMEHUsS padOTATh IO MPEAJIOKEHHBIM HHCTPYKLIMSIM 110 COOpKe
MOJICIICH;
- pa3BUBaTh YMEHUS TBOPUYECKH IMOAXOJUTH K PELLICHHIO 3a]1a4H;
- pa3BUBaTh MPUMEHEHHE 3HAHUUN U3 Pa3IMUHBIX 00JlacTei 3HAHUI;
- pa3BuUBaThb yMEHHA H3J1araTb  MBICAM B YETKOM  JIOTMYECKOMU
[OCJIENOBATENBHOCTH, OTCTaWBaTh CBOK TOYKY 3pEHUS, AaHAJIU3UPOBATH
CUTyallUI0 M CaMOCTOSITEJIbHO HAxXOJWTh OTBETHl HA BOIPOCHI IIyTEM
JIOTUYECKUX PACCYKICHUM;
- IOJTy4YaTh HaBBIKU MTPOBEACHUS (PU3NUECKOIO IKCIIEPUMEHTA,
- TIOJIYYUTh OTBIT pabOThl B TBOPUECKUX TPYIIIAX.

Konuenmusi mnporpaMmbel OCHOBaHAa Ha HEOOXOJAMMOCTH pa3pabOTKU y4eOHO-
METOJIMYECKOTO0  KOMIUIEKCa JUIsl M3y4eHUs pPOOOTOTEXHUKH, MAaKCHUMAJIbHO
coBMecTuMoro ¢ 6a3oBeiM KypcoM KT B ocHOBHOII mikosie. M3yuenus

POOOTOTEXHUKHU MMEET TOJUTEXHUYECKYIO HAIpPaBIC€HHOCTh — JETH
KOHCTPYUPYIOT MEXAHU3MBbI, peliaroiue KOHKpeTHble  3amauu. LEGO —
TEXHOJIOTUS Ha OCHOBE KOHCTpyKTOpa Mindstorms NXT I03BOJISIET Pa3BUBATh
HaBBIKM KOHCTPYUPOBAHHUSA y JIET€l BCEX BO3pPACTOB, MOATOMY IIKOJIBI, HE

MMEIOIIHE MOTUTEXHUYECKOTO MPOPMIIs,, OCTPO UCTIBITHIBAIOT MOTPEOHOCTH B



Kypce pOOOTOTEXHWKH © JOOBIX JPYyrux KypcaxX, pa3BUBAIOIMIUX HAYyYHO-
TEXHUYECKOE TBOPYECTBO JICTEU.

VYyammecss 0OBIYHO M3y4alOT Ha YypokKax HWH(OpPMATUKU MpOrpaMMHUPOBaHUE,
OMHpasCh HA KOHIETITNIO ucnoaHuTens — Uepemaxy, Pobora, Ueprexxuka u 1.1, OTH
WCIIOJTHUTENIM TIO3BOJISIIOT PEOEHKY OCBOUTH JOCTATOYHO CJIOKHBIE TOHSATHS —
aITOPUTM, IUKJI, BETBIICHHE, NepeMeHHas. PoOoT, coOpaHHBI M3 KOHCTPYKTOpa
LEGO, MoxeT cTaTh OJHUM M3 Takux ucnoiHurteneil. [IporpammupoBanue podora
HEKOW CTaHJApTHOW MW YHUBEPCAJIbHOM KOHCTPYKUHH, OTBEYAKOIIEH BCEM
MOCTABJICHHBIM IMIEPE] Yy4YAIIMMHCS 3aJlayaM, CHHXKAET IOPOr BXOXKICHUS B
POOOTOTEXHUKY, MO3BOJISISL YUUTEIIO JOCTUTAaTh B paMKax Kypca TeX e ILIeJIeH, 4To U
Ha TPAJUIHUOHHBIX ypokax uH@popMatuku. [lo cpaBHEHHIO C MPOrpaMMHUPOBAHUEM
BupTyanbHoro ucnonautensa, LEGO - poOOT BHOCUT B pelieHHE 3a7a4 JIEMEHTHI
UCCJICIOBAHUSI U DKCIIEPUMEHTA, TMOBBIIIAET MOTHBALMIO YyYalllUXCs, 4YTO OyAeT
ITOJIOKATENIBHO OLIEHEHO YUUTEIEM.

MeTtoabl 00y4eHust

e [loznasamenvHuiti (BOCIIPUSATHE, OCMBICIEHUE U 3aIOMUHAHNE YYALTUMUCS
HOBOT'O MaTepuala C MPUBJICUCHUEM HAOIIOACHUS TOTOBBIX TPUMEPOB,
MOJICTTUPOBAHUS, U3YUYCHUS MILTIOCTPAIUi, BOCIIPUSITHS, aHAJIM3a U 0000IIICHUS

JEMOHCTPUPYEMBIX MATEPHUAIIOB);

Memoo npoexmos (Ipu YCBOEHUHU U TBOPUYECKOM MTPUMEHEHUHN HABBIKOB U

YMEHHI B TIpoliecce pa3padoTKU COOCTBEHHBIX MO/IEIeH )

Cucmemamusupyrowuil (0ecena mno TeMe, COCTaBJICHUE

CUCTEMATU3HUPYIONTUX Ta0IuIl, rpad)uKOB, CXEM U T.1I.)

o Koumponavhwiii Mmemoo (TP BHISIBIICHUU KauyeCTBA YCBOCHUS 3HAHUM,
HaBBIKOB U YMEHHUM U UX KOPPEKLHsI B IIPOLECCE BHITIOJIHECHUS

NPAKTHYECKUX 3a/IaHHIN)

I'pynnosas paboma (Mcrionb3yeTcs MPU COBMECTHOM COOpKe MOJIECH, a

TaKkXe MpH pa3paboTKe MPOCKTOB)

@opMbl OPraHM3alUM BHEYPOYHOIl [€ATEJbHOCTH BKJIKWYAKT B ceds:
IPYINOBBIE Y4EOHO-TIPAKTUUECKUE U TEOPETUYECKUE 3aHSATHSA, KOMOWHHUPOBAHHBIC
3aHSTHS, COPEBHOBAHUSAX MEXKIY T'PYIIaMH, paliOHHbBIC U IIKOJIbHBIE COPEBHOBAHMUS,
MMOMCKOBBIE U HAYYHBIC WCCJIEIOBAHMS, TIPE3EHTAIIMU, paboTa MO0 WHIAUBUAYATHHBIM
IJ1aHaM (UCCIIeI0BATENIbCKUE MPOEKTHI).



3. TemaTH4ecKHuii MJIaH MPOrpamMMbl

Ne

3aHATHA

/o

Tema 3aHsATHS,
BU/JI 3aHSATHUS

COI[CD)K&HI/IC 3aHATHUA

Kom-Bo
4acoB

1

BBeeHue B Kypc
«PoOoTorexuukay. Uto

rakoe po0oT? (Jlexyust)

1.1. Uctopus pobororexuuku. [Tokonenus

poOOTOB.
1.2. lenn u 3amaun kypca «PoboToTexHuKa»

Po6or LEGO Mindstorms
NXT (I1pezenmayus)

«Pobotet LEGO: ot mpocTeimux Mmoaenei 10

MIPOTPaMMHUPYEMBIX >
IIpe3euTamms Ne2

« IlosiBnenune po6oroB Mindstorms NXT B
Poccun, KpacHogapckom kpae. Buasl, apTUKYJIBL,
KOMIUIEKTAIHsI KOHCTPYKTOPOB, CTOUMOCTD
HabOpOB»

Koncrpykroper LEGO
Mindstorms NXT 2.0 8547,

0797, pecypcHbIii Ha0OD.
(IIpaxmuueckoe 3ansmue)

[IpakTuyeckoe 3ansatue Ne 1

«3HakoMcTBO ¢ KoHCcTpykTopamu LEGO
Mindstorms NXT 2.0 /8547, 9797. PecypcHbliit
Habop/»

MukpokomnbroTep NXT
(JIexyus)

4.1. Xapakrepuctuku NXT.YcranoBka
AKKyMYJIITOPOB B OJIOK MUKPOKOMITHIOTEPA.
4.2. Texnonorus noakatoueHust K NXT
(BKJIIOUEHHE U BBIKJIIOUEHHUE, 3arpy3Ka U
BBbITpY3Ka nporpamm, noptsl USB, Bxona u
BBIX0/J1A).

4.3. Unrepetic u onucanne NXT
(mMKTOrpaMMBbl, PYHKIIUU, UHAUKATOPHI).

4.4. I'naBHoe MeHI0 NXT (Mou daitibl,
MIPOTPaMMBbI, UCIIBITal MEHS, BHJI, HACTPOIKH)

Jlatunky NXT
(JIexyus)

5.1.laruuk xacanus (Touch Sensor,
MOJKJIIOUYEHUE U ONMCaHUE)

5.2. atuuk 3ByKa (Sound Sensor, MoaKJIt0OYEHNUE
Y OTIMCaHUE)

5.3. Jatuuk ocBemennocTH (Light Sensor,
MOJKJIIOUYEHUE U ONMCaHUE)

5.4. latuuk nBeta (Color Sensor, moakitoueHne
1 OTICaHUE)

5.5. Matuuk paccrostaus (Ultrasonic Sensor,
MOJIKJIFOUEHUE U ONMCAHUE)

CepBomorop NXT
(Vlexyus)

6.1. Bctpoennsrit natunk o6opotoB (M3mepenus
B Ipajycax u 000poTax).

6.2. CkopocTs Bpamienus koyeca (MexaHusm
3y04aToi mepeaadn u CTyIHIA)

6.3. [lonxmnrouenne ceppoMoTopoB k NXT.
Hcnpertanue nporpammoit mesro Try Me.

[IporpamMHOE oOecricueHue

LEGO® MINDSTORMS®

Education NXT
(Ilpaxmuuecxoe 3ansamue)

IIpakTuueckoe 3ansrue No2

«YcranoBka nporpammuoro odecrieuenus LEGO
Mindstorms NXT Software ¢ CD nucka Ha
IIEPCOHAIIBHBIN KOMITBIOTED).

7,8

(OCHOBBI TPOTPAMMHUPOBAHUS

NXT

8.1. Ob1ee 3HakoMcTBO ¢ uHTepdeiicom 1O
LEGO Mindstorms NXT




(VIexyus)

8.2. Camoyuutenb. Moii noprai. [Tanens
UHCTPYMEHTOB.

8.3. [Nanmutpa xomaun (Common palette,
Complete palette, Custom palette)

8.4. PabGouee moue.

8.5. OxuHo nmoackaszok. Oxkuo NXT.

8.6. ITanens KoHpUTypauu

8.7. IlynbT ynpaBieHus pooOToM.

[IepBBIN pOOOT U IIEpBas
[porpamma

(IIpaxmuueckoe 3ansamue)

IIpaktuueckoe 3anstre No 3

«COopKa, NporpaMMHpPOBAaHUE U UCIIBITAHUE
nepBoro podora Castor Bot»

10,11

J[BYOKEHISI K TIOBOPOTHI
(JTexyus)

10.1.Komanga Move.

10.2.Hactpotiika manenu KOHPUTYyparuu
KoMaHabsI Move.

10.3. OcoGenHoCTH ABMKEHUS POOOTA MO MPAMOM
Y KpUBOU JIMHUSM.

10.4. IToBopoThl poOOTa Ha MPOU3BOJILHBIC YIIIHI.
10.5. ITpumeps! JBUKEHMS U IOBOPOTOB poOOTa
Castor Bot.

12

BocrnponsBeieHne 3ByKOB U
VIIpaBICHUE 3BYKOM

(VIexyus)

11.1.Komanga Sound. BocriponsBenenne 3ByKoB
U CIIOB.

11.2. Hacrpoiika manenu KoHPHUTypamuu
KoMmaH eI Sound.

11.3. CocraBienue nporpaMmmbl U J€MOHCTpALIUS
Hayayia 1 OKOH4YaHus JBxKeHus podora Castor
Bot no 3BykoBOMY curHainy.

11.4. CocraByienue nporpaMmbl U AEMOHCTpAIIUS
JIBHKEHHs poboTa

13,14

J[BIKEeHIE pOOOTa C
yJIBTPA3BYKOBBIM JaTYHKOM

1 TaTIYMKOM KacaHUs
(VIexyust, npakmuueckast

paboma)

12.1. YcTpoilcTBO M IpUHIUI pabOThI
yIIbTPa3BYKOBOT'O JIaTYMKA.

12.2. Komanna Distance. HacTtpoiiku B maHenu
KOH(UTYypaluu JUIsl yIbTPa3ByKOBOTO JIaTUMKA.
12.3. ITpumepsl MPOCTHIX KOMaH/ U IPOrPaMM C
YIbTPa3BYKOBBIM JATUUKOM.

12.4. YerpoiicTBO M mpUHIUI pabOThl JaTYUKa
KacaHusl.

12.5. Komanaa Touch. HacTpoiiku B manenu
KOH(UTypaluuu JUisl JaTuuKa KacaHHsl.

12.6. ITpumepsl MPOCTHIX KOMaH/ U IPOrPaMM C
JTATYUKOM KacaHUs.

12.7. demonctpanus noakmaodeHus kK NXT
yIbTPa3BYKOBOT'O JTaTYHKA.

12.8. demoncTpanus noaxmodeHus kK NXT
JaT4YMKa KacaHMsl.

15,16

OO6Hapyx)eHue podoToM
UCPHOM JIMHUM U IBHKCHUC

BJI0JIb YEPHOU JINHUU
(Vlexyus, npaxmuueckas

paboma)

13.1. Anroputm IBUXKEHUS poOOTa BIOIb YepHOU
JIUHUH.

13.2. Komanna Light. [Ipumenenue u HacTpoiiku
JATYUK OCBEIICHHOCTH.

13.3. TIpumeps! nporpamMm aist podoTa,
JBUKYIIETOCs BAOJIb YEPHOU JIMHUU.

13.4. UcnipiTanne poO6oTa Ha YepPHOI JTMHUH.
13.4.1.YcranoBka Ha poOoTa JlaTuuKa




OCBEIICHHOCTH.
13.4.2. Hactpotika nporpammsl «Polinii».

13.4.3. UcnpiTanue podoTa npu JBUKEHUH BJIOJIb
YEPHOIl JINHUMU.

1/ [Tpaktuueckoe 3ausTue Ne 4 3
18 [[Ipoekr «Tribot» . 14.1. Konctpyupopanue po6ora.
[ [porpamMupoBaHue U 14.2. IIporpammupoBanue podoTa.
19 [[Iporpammup porpamMmup p
(byHKIIMOHUpOBaHUE POOOTa | 14.3. cnbiTaHue pobora.
(IIpaxmuueckoe 3ansmue) -g"
=y
20 ITpakTnyeckoe 3anstue Ne 5 3
21 [[Ipoekt «Shooterbot». 15.1. Koncrpyuposanue podora.
29 [[porpamMupoBaHue U 15.2. ITIporpammupoBanue podoTa.
(byHKIHOHUpPOBaHUE poOOTa | 15.3. UcnbiTanue poboTa.
(IIpaxmuueckoe 3ansmue)
23 IpakTryeckoe 3ausaTue Ne 6 3
24 [[Ipoext «Color Sorter» . 16.1. Konctpyupopanue po6ora.
o5 [[IporpamMmupoBanue u 16.2. TIporpammupoBanue poboTa.
(byHKIIMOHUPOBaHUE poOOTa 16.3. UcnpiTanue pobora.
(IIpaxmuueckoe 3ansamue)
26 [TpakTuueckoe 3anstue Ne 7 3
27 [IpoekT «Robogator . 17.1. KonctpyupoBanue pobora.
28 [ [porpamMmMupoBaHuE U 17.2. TIporpamMmMupoBaHue po0oTa.
(byHKIHOHUpPOBaHUE podoTa | 17.3. UcnbiTanue poboTa.
(Ilpaxmuueckoe 3ansamue)
29 |PemeHue OTUMITHATHBIX 1.  KerenbpuHr 6
30 pamanuii 2.  UYepHnas nuHus
31 3. JlaGupuHT
32 4,  Cymo
33 5. PobGobunbspn
34 6. Tpaexropus
Bcero gacos 34




3. Coaep:xaHue NporpaMmabl.
BBenenne (1 4.)

[Toxonenus po6oToB. Mctopus pa3zBuTHsi pOOOTOTEXHHUKH.
[Tpumenenue poboToB. PazButue 00pa3oBaTeabHON POOOTOTEXHUKHU B
Kpacnonapckom kpae. Llenu u 3agauun kypca.

Kouncrpykrop LEGO Mindstorms NXT (4 4.)

Konctpykropsr LEGO Mindstorms NXT 2.0. 8547, 9797, pecypcHblii HabOD.
OcHoBHble  neranu KoHcTpykTopa. Mukporpoiueccop NXT. CepBoMOTOpEI.
JlaTumku. [logximrouenne  cepBoMOTOpOoB M gatuukoB. Meno  NXT.
[TporpammupoBanne Ha NXT. Boirpyska u 3arpy3ka.

IIporpammupoBanue NXT (11 u.)

¥YcraHoBka nporpaMMHOro ooecrnedueHus. CUCTEMHbIE TPEOOBaHUSI.
Wutepdeiic 110 LEGO Mindstorms NXT. Camoyuurtens. Moit moprain. Ilanemnsb
uHcTpyMeHToB. [lamutpa xomanza. Pabouee mosie. OkHO moxacka3ok. Oxkno NXT.
[lanens koH¢urypauuu. IlyneT ynpaBnenus poOotom. IlepBbie mpocTbie
nporpammsl. [lepenava u 3amyck nporpamm. TectupoBanue pobora.

HUcnbiTanue podoTos (6 4.)

JIBI>KeHME, TTOBOPOTHI M Pa3BOPOTHL. BocmnpousBeneHne 3BYKOB W YIIPABICHUE
3ByKOM. JIBMKEeHHE pOo0OOTa C YJbTPa3BYKOBBIM JIATYUMKOM M JATYUKOM KacaHUS.
OGHapyxeHue poOOTOM YEPHOM JIMHUM U IBUKEHUE BJIOJb YEPHOU JIMHUH.

IIpoexTHas AesATEJIbHOCTD (6 4.)

Konctpyuposanue moaeneit poootos. [IporpammupoBanue. VcnbiTanue
po6otoB. [Ipe3enTanus mpoekToB poOOTOB. BrIcTaBKa poOOTOB.

CopeBHoBanue po6oToB (6 4.)

Pemenuie omuMmnuaaHbiX 3agad. [1oaroToBka, MPOrpaMMHPOBAHHE M HCIBITAHUE
poOOTOB B COPEBHOBAHUAX. YUACTHE B KPACBBIX MEPOIPHUATHIX, OJMMITHAIAX 10
pPOOOTOTEXHUKE.

4. Ilpeanosiaraemplie pe3y/jabTAThl PeaJu3alUi NPOrPaAMMBbI.
B pe3ynbrate oOydyeHus yqammecs J0JDKHbI 3HAThH/TIOHUMATD:

® BIIMSIHUE TEXHOJOTUYECKOU JIEATEIIbHOCTH YeJIOBEKa Ha
OKPYXaKUYyI0 CpeNy U 300POBBE;

e 00JacTh MPUMEHEHUS U HA3HAYECHNE WHCTPYMEHTOB, Pa3IUYHBIX
MallliH, TEXHUYECKUX YCTPONCTB (B TOM YHUCJIE KOMITBIOTEPOB);

® OCHOBHBIC HUCTOYHHKHU WH(OPMAITNH;

e BU/bI HHGOPMAIIUU U CTIOCOOBI €€ MPE/ICTABICHNUS,



® OCHOBHBIC HH(POPMAITMOHHBIE OOBEKTHI U JICHCTBUS HAJl HUMU;

® HA3HAYCHHUE OCHOBHBIX YCTPOMCTB KOMITBIOTEpA TSl BBO/IA, BHIBOJIA
1 00paboTKK MHGOPMAIIUH;

e [paBuiia O€30MaCHOTO MOBEJICHUS U TUTUEHBI IPU pad0Te ¢ KOMITBIOTEPOM.

® OCHOBHbIE KOMIIOHEHTHI KOHCTPYKTOpOB JIEI'O;

® KOHCTPYKTHUBHBIE OCOOCHHOCTU Pa3IUYHBIX MOJIETEH, COOpYKEHUN
1 MEXaHU3MOB;

® KOMITBIOTEPHYIO CpPEy, BKIIFOUAIONIYIO B ce0s TpadudecKuii
A3BIK IPOrPAMMUPOBAHUS;

® BU/IbI MOJIBUYKHBIX U HETIOJABUKHBIX COCIMHEHU B
KOHCTPYKTOPE; OCHOBHBIC PUEMBI KOHCTPYHUPOBAHHS pOOOTOB;

® KOHCTPYKTHMBHBIE OCOOEHHOCTH Pa3JIMYHBIX POOOTOB;

® Kak IepeaaBaTh IPOrPAMMBIL;

® KaK MCITOJIb30BaTh CO3JJaHHBIC MPOTPAMMEI;

® CaMOCTOSITENIFHO PEIIaTh TEXHUYECKUE 3a7aul B TIPOIECCe
KOHCTPYUPOBaAHUSI POOOTOB (TJIAHUPOBAHKE MPECTOSIINX JACUCTBUH,
CaMOKOHTPOJIb, PUMEHSITH MOTyYEHHBIC 3HAHUS, TTPUEMBI U OTIBIT
KOHCTPYHUPOBAHUS C UCIIOJIb30BAHUEM CIICIIUATBHBIX JIEMEHTOB, U
JIPYTUX OOBEKTOB U T.11.);

® CO03/7aBaTh PEATbHO JCHCTBYIOIIUE MOJIETTH POOOTOB MPU TOMOIITU
CHEIHAbHBIX JIEMEHTOB 10 pa3pab0TaHHOU cXeme, T0
COOCTBEHHOMY 3aMBbICITY;

® CO3/IaBaTh MPOTPAMMBbI Ha KOMIIBIOTEPE IS PA3INIHBIX POOOTOB;

® KOPPEKTUPOBATh MPOrPAMMBbI ITPH HEOOXOIUMOCTH;

® JIEMOHCTPHUPOBATH TEXHHYECKUE BO3ZMOKHOCTH POOOTOB.

B pesynbrare 00yueHus ydamuecs J10JDKHBI YMeTh:
® paboTaTh C IUTEPATYPOH, C KypHATAMHU, C KaTAJIOTaMHU, B
UHTEpHETE (M3y4yaTh U 00pabaThiBaTh HH(POPMAIIHIO);

® CaMOCTOSATENBHO PENIATh TEXHUYECKHUE 3aJ]a41 B TIPOIIECCE
KOHCTPYHUPOBaHUs pOOOTOB (TUIAHUPOBAHUE MIPEACTOSIIUX TCUCTBUA,
CaMOKOHTPOJIb, IPUMEHATH MOJTYUYCHHBIE 3HAHUS, TPUEMBI U OTIBIT
KOHCTPYHUPOBAHHUSI C UCIIOJIH30BAHUEM CIICHIUAIIBHBIX AJIEMEHTOB U T.11.);
co37aBaTh JCHCTBYIONINE MOIETH POOOTOB Ha ocHOBE KOHCTpyKTOpa JIEI'O;
CO3/1aBaTh MPOTPAMMBbI Ha KOMITBIOTEPE;

nepeaBarh (3arpy»artb) MPOrpaMmbl;

KOPPEKTUPOBATH MPOrpaMMBbI TP HEOOXOIUMOCTH;

JEMOHCTPHUPOBATh TEXHUUYECKUE BO3MOKHOCTH POOOTOB.

JINYHOCTHBIE, MeTaNPeMeTHBIE U MPeAMeTHbIE Pe3yJIbTaThl 0CBOECHHS
nporpamMmbl «PodoTexHnKA.

YHuBepcaJabHBIMU KOMITCTCHIIMSIMHU YUaIIMXCS Ha dTalle OCHOBHOTO OOIIIETO
oOpazoBanus Mo (POPMUPOBAHUIO YMEHHSI IPOEKTUPOBATH CBOIO



JIEATEIILHOCTD SIBJISIOTCS:
— YMEHHUS OPTaHU30BbIBaTh COOCTBEHHYIO JICITEIHBHOCTh, BEIOMPATh U
WCHOJI30BaTh CPEJICTBA JJIsI TOCTHXKEHUA €€ LENH;
— YMEHHUS aKTUBHO BKJIIOYATHCA B KOJJIEKTUBHYIO JIESITEILHOCT,
B3aMMO/ICHCTBOBATh CO CBEPCTHUKAMHU B JOCTHKEHUU OOIIUX LETEH;
— YMEHHS JOHOCUTHh HMH(pOPMAIMIO B JOCTYIHOM, JIOTMYHOM (popMe B mpolecce
OOI1IEeHHS U B3aUMOJEHCTBUS CO CBEPCTHUKAMU U B3POCIIBIMU JIIObMHU.
JIMYHOCTHBIMH PE3yJIbTATAMU OCBOCHUS YUAIIUMHUCS MPOTrPAMMBbI  SIBIISTFOTCSI
CIEAYIOIINE YMEHHUS:
-YMEHHE BBIJCIATH B MOTOKE HHGOPMAILIMA HEOOXOAUMBIN MaTepuai o
3aJaHHOU TEME;
-aKTUBHO BKJIFOYAThCS B OOIIEHNE U B3aUMO/JICUCTBUE CO CBEPCTHUKAMU HA
MPUHIIAIIAX YBAKCHHS U JOOPOKEIATeIIbHOCTH, B3aMMOTIOMOIIN U
COIEPEKUBAHUS,
-OCMBICJIEHHE MOTHUBOB CBOMX JICVICTBUI ITPH BBINOJIHEHUHN 33JaHUI C
KU3HEHHBIMU CUTYalIUSIMH B COOTBETCTBUU C TPAAUITUIMH KyOaHCKOTO
Hapoma;
-IPOSBIIATH JUCHUILUIMHUPOBAHHOCTH, TPYI0JII00ME U YIIOPCTBO B
JIOCTHKEHHMHU TTOCTABJICHHBIX I1CJICH;
-0OKa3bIBaTh OECKOPBHICTHYIO TOMOIIL CBOMM CBEPCTHUKAM, HAXOJIUTh C HUMU
001U S3BIK U OOIIHME UHTEPECHI.
MeTanpeaMeTHBIMHU PE3yJIbTaTaAMU ABJISIOTCA CJICAYIONINE YMEHUS:

- YMEHHE OCMBICIUBATh 3a7a4y, JI1 PEIIEHUS KOTOPO HEJOCTATOYHO

3HAHUI;
- -YMeHue 0TBeUYaTh Ha BOMPOC: YEMY HYKHO HAYYUThCS IS
pellieHus MOCTaBICHHOM 3a/1aun?

-YMeHHe caMOoCTOsTEIbHO TeHEPUPOBATH UJIEH, T.€. U300pEeTaTh CIIOCO0

NENUCTBUSA, IPUBJICKAs 3HAHUS U3 PA3TUYHBIX 001acTei.
- YMeHre caMOCTOSITeNIbHO HaXOUTh HEAOCTAIOIIYIO HH(OpMAIHio B
UH(GOPMAITMOHHOM TIOJIE.
- YMeHHe HaXOIUTh HECKOJIbKO BAPUAHTOB PEIICHUS POOIJIEMBI.
- YMeHMEe yCTaHABIUBATh PUINHHO-CIIEJCTBEHHBIE CBSI3H.
- YMeHue HaXOUTh U UCTIPABJIATH OMUOKA B pab0Te APYTMX YIaCTHHUKOB
TPYIIIIBL.
- YMeHUS 1 HaBBIKH padOTHI B COTpyAHUYECTBE. HaBhIKM B3aMMOIIOMOIIIH B
rpynme B pelieHny 00InX 3a1ay.

Ilnanupyembie pe3yJibTaThI

Konnenmst kypca «PoboToTexHuka» mpenanonaraeT BHEIPEHUE UHHOBAYUL B
JIOTIOJTHUTENIHPHOE TEXHUYECKOE 00pa3oBanue ydanuxcs. [[o3ToMy OCHOBHBIMH
IJIAaHUPYEMBIMU PE3yiIbTaTaMH Kypca SIBJISFOTCS -

1. Pa3BuTue MHTEpeca yqaluxcs K poOOTEXHUKE U UH(HOPMATHUKE;



CHUCTEM;
COPEBHOBAHMIX POOOTOB.

5. ®opMBbI KOHTPOJISI

. Pa3BuTHE HABBIKOB KOHCTPYHUPOBAHUS POOOTOB U aBTOMATHU3UPOBAHHBIX

. HonyquHe OIIbITa KOJINICKTUBHOI'O O6HICHI/I$I IIpU KOHCTPYUPOBAHHUHU U

JlaHHBIM KypC HE NOpeAnojaracT IMPOMEXKYTOYHOW WM MTOTOBOM AaTTECTALUU
ydamuxcs. B mporecce oOydeHus ydaruecs MmoiaydaloT 3HAHUS B OMbBIT B 00JaCTH

JIOMOJIHUTEILHON TUCHUILTIUHBI «POOOTOTEXHUKA.

OneHuBaHue ypoBHSI OOyUYEHHOCTH IIKOJbHUKOB MPOUCXOJUT MO OKOHYaHUM Kypca,
IIOCJIE BBIMOJIHEHUS W 3AIIUTHl UHAUBUIAYAJIbHBIX MPOEKTOB. YYallHecs MOJIy4aroT
ceptuduKar Mo UToraM Kypca B oObeme 34 4YacoB M TNOXBaJbHbIE JHCTHI 3a
pa3paboTKy MHAUBUAYAIbHBIX MOJENEH poOOTOB. TeM caMbIM OHU (POPMUPYIOT CBOE
noptdosino, TOTOBATCA K BBIOOPY CBOEH NOCIEAYIOUIEH TpPaeKTOpUM Ppa3BUTHUS,
(OpMUPYIOT CBOIO IOJIUTEXHUYECKYIO 0azy.

6. MeTonnquKne PERKOMEHIANUNA

7. Onncanne MaTepuaJIbHO-TEXHUYECKOT0 00ecreyeHus

NPOrpamMMmblI

HaunmeHnoBanne 0OBHEKTOB U CpCIaCTB

MAaTCPUAIIbHO-TCXHUYCCKOI'O oOecreyeHus

Kon-
BO

[Ipumeuanue

1.bubnuorteunsiii poHy (KHUTOIIEUATHAS
MPOJYKIKSA)

«IlepBblii mIar B poOOTOTEXHUKY:
MPaKkTUKyM Juis 5-6  kiaccosy, 1.1
Komnocos. 2012 r., BMHOM.

«PoOoToTexuuka s neteu u
ponuteneity, Gununmos C.A.,
2010 .

«Ypoxku podotorexuuku. KoHcTpyKius.
JBmxenue. YopasieHue» C.A.
®unumnmos, 2018r.

2. IleuaTtnbie ToCcOOUA

«ITepBbli1 mar B
pOOOTOTEXHUKY: pabouas
TeTpaab At 5-6 KIaccoBy,
J1.I'. Konmocon. 2012 r.,
BMHOM.

3. TexHHU4ecKue CpesIcTBa 00yUeHus

HoytOyku (KOMIIbIOTEPHI) C
YCTaHOBJICHHOU Cpeoi
nporpammupoBanus NXT-G

10

O6opynoBanue
neHTpa «Touka poctay




WNHTtepakTruBHAsA qOCKa

O6opynoBanue
neHTpa «Touka pocTay

[Iporpammuoe
oOecrreuenne «LEGO
Education NXT»

WNHcTpyKInu 1o cOopke (B 3JIEKTPOHHOM
Buae CD)

doroarnmapar O6opynoBanue
neHTpa «Touka pocTay
Buneokamepa O6opynoBanue

IHCHTPA «Touxka pocTa»

Konctpykropst LEGO Education NXT

Konctpykropsr LEGO Education EV3

Pecypcubiit Habop LEGO Education EV3

CopeBHOBATEIBHBIE MOJIA

= oo~
N

CopeBHoOBaTeIbpHOE TI0JI€ HAOOpPHOE

R lW(k ko
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