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IIporpamma kypca BHeypo4uHOH AesATeJibHOCTH «Po0oTexHuka » g 5-9 kiaccos

[Iporpamma kypca «PoOorexHuka»  pa3paboraHa ¢ yderoMm TpeboBanuii DenepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTENbHOIO CTAaHAAPTa OCHOBHOTO OO0IIEro o0pa3oBaHUs M IUIAHHUPYEMBIX
pe3ynbTaTOB OCHOBHOI'O O0IIEro 00pa3oBaHMUsL.

Ilens:

- pa3BUTHE TBOPUECKOTO IOTEHLMada OOy4alOUUMXCA C HCIOJb30BAaHUEM BO3MOXKHOCTEH
POOOTOTEXHUKH M MPAKTUYECKOE NPUMEHEHNE YICHUKAMHU 3HAHUH, MMOJyYeHHBIX B X0J€ pabOTHI O
Kypcy, s pa3pabOTKM U BHEAPEHUS WHHOBAIMH B JaJbHEHIIEH JKWU3HH, BOCIUTAHUE
MH(POPMAIIMOHHOM, TEXHUYECKOHN U UCCIIeI0BATENBCKON KYIbTYPHI.

3anauu:

- pa3BUTHE MHTEpeca K HaAYYHO-TEXHUYECKOMY TBOPUYECTBY, TEXHHUKE, BHICOKUM TEXHOJIOTHSM;
pa3BUTHE AITOPUTMUYECKOTO U JOTHUYECKOTO MBIIIUICHHUS;

- TIO3HAKOMUTbH C TIpodeccueii poOOTOTEXHHUK;

- pa3BUTHE CHOCOOHOCTH YyYalllUXCSl TBOPYECKH MOAXOJIUTh K MPOOJIEMHBIM CHUTYallUSIM U
CaMOCTOSITEJIbHO HAXO/IUTh PELICHUS;

- YMEHHE BBICTpauBaTh FUIMOTE3Y U COTIOCTABIATH €€ C TOJYYEHHBIM PE3yIbTaTOM; - BOCIIUTAHUE
MHTEpeca K KOHCTPYHPOBAHUIO U POTPAMMUPOBAHUIO;

- OBJIa/ICHHUE HaBbIKAMU HAYYHO-TEXHUYECKOTO KOHCTPYUPOBAHUS U MOJICITUPOBAHUS;

-pa3BuTHE O0IIe Y4eOHBIX HAaBBIKOB, CBSI3aHHBIX C MOMCKOM, 00paboTKoN HHbOpManuu H
MIpe/ICTaBJICHUEM PE3yJIbTaTOB CBOEH JESITENbHOCTH;

- (popMUpOBaHUE HABBIKOB KOJUIEKTUBHOIO TPYAA;

- pa3BUTHE KOMMYHUKATUBHBIX HABBIKOB.

B ocHOBe n€XKHUT CUCTEMHO-IEATETLHOCTHBIN 1TOIX0], KOTOPBIM 00eCTICUnBAET:

- (QopmHpoBaHUE TOTOBHOCTH K CAMOPa3BUTHIO M HEMIPEPHIBHOMY 00pa30BaHMUIO;

- POEKTHUPOBaHUE M KOHCTPYMPOBAHHME COIMAIILHON cpebl pa3BUTHS OOy4alOIINXCS B CHCTEME
o0pazoBaHus;

- aKTUBHYIO Y4€OHO-TI03HABATEIbHYIO JAESITEIbHOCTh 00yYarOIMINXCS;

- mocTpoeHue o0pa3oBaTeNbHOTO Tpolecca € Y4E€TOM UHAMBHUIYAJIbHBIX BO3PACTHBIX,
MICUXOJOTHYECKUX U (PU3UOJIOTUYECKUX OCOOEHHOCTEH 00yUYaronuxcs.

Kypc poGoTOTEeXHUKH SIBIISIETCS OJHUM U3 HHTEPECHEHIINX CIIOCOO0B N3YUEHUSI KOMITBIOTEPHBIX
TEXHOJIOTUH U mporpamMmupoBaHusi. Bo Bpemsi 3aHATUH YYEHHUKH COOUPAIOT U MHPOTPAMMUPYIOT
poOOTOB, MPOEKTUPYIOT U PEATU3YIOT MUCCHH, OCYILIECTBIIsIEMble POOOTaAMU — YMHBIMH MAallIMHKaAMH.
Komangnas pabora mnpu BBINOJTHEHHMM MPAKTHUYECKUX MHCCUHA  CIOCOOCTBYET  Pa3BUTHIO
KOMMYHHKAITMOHHBIX KOMIIETEHIIUH, a MpoTpaMMHasi cpeia MO3BOJISeT JIerko U 3((GEeKTUBHO U3ydaTh
AITOPUTMHU3ALIMIO U TPOrPaMMHUPOBAHKE, YCIICITHO 3HAKOMHUTHCSI C OCHOBAMHU POOOTOTEXHUKH, a TAKIKE
¢ mpodeccueit poOOTOTEXHUK — OTO YHUBEPCATbHBIM CIEIMATUCT, BIAJCIONINI 3HAHUSAMU B
HECKOJIbKUX CMEKHBIX 00JIacTsIX: MPUOOPOCTPOCHUH, MAaTEpHUaIOBEICHUH, MaTeMaTuke U ¢usuke. OH
CHOCOOEH PElINUTh JI00YI0 OBITOBYIO WM NMPOU3BOACTBEHHYIO 3aJauy, a TakkKe M300peTaTb HOBBIE
TEXHUYECKUE pEIICHUs WM MOJECPHU3UPOBATH MPUOOPHI W ammapaTthl B COOTBETCTBHM C HX
(YHKIIMOHATBHBIM Ha3HAYECHUEM.

VYyaiuecs: MO3HAKOMSTCS C OCHOBHBIMU MOHATHIMH U TEPMUHAMHU POOOTOTEXHUKHU, DTIEMEHTAMHU
KOHCTPYKIIUU POOOTOB, MOPSJIKOM CO3JaHHsI pOOOTOB, HaydaTcs y3HaBaTh M KiaccU(PUIIMPOBATH
COBPEMEHHBIX pOOOTOB, MPOEKTHPOBATH M (HOPMAIU3OBBIBATH COOCTBEHHBIE HJAEU IO CO3AAHUIO
poOoTOB.

MertanpeaqMeTHble 3aHATHS ONMPAIOTCS HAa €CTECTBEHHBIN MHTEpec K pa3paboTKe M MOCTpoiike
pa3IMYHBIX JETAJIEH.

PaGora c oOpazoBarensHbiMH KOHCTpykTOpamMu LEGO mo3BosiseT mIKombHHKaM B ¢opMme
MO3HABATEIHPHON UTPHl Y3HATh MHOTHE BRXKHBIC HIEH U Pa3BUTh HEOOXOAMUMBIC B JAIBHEUIIEH KU3HU
HaBbIKU. [Ipy mocTpoeHNN MOAETH 3aTParkBaeTCsl MHOKECTBO MPOOIeM U3 pa3HbIX 00IacTeil 3HAHUS —
OT TEOPUHU MEXAHUKH 0 MCUXOJIOTHH, — YTO SIBJIIETCS BIIOJIHE €CTECTBEHHBIM.

OdeHb BaXHBIM TMPEACTABISETCS TPEHHUPOBKA palbOThl B  KOJUIGKTUBE U Pa3BUTHE
CaMOCTOSITEJIBHOTO TEXHUYECKOTO TBOpuecTBa. [IpocToTa B NMOCTPOEHMM MOJEIN B COYETAHMH C
OOJBIIMMHUKOHCTPYKTUBHBIMUBO3MOKHOCTSIMUKOHCTPYKTOPAIIO3BOSIOTACTIMBKOHIICYPOKA YBUIETH
CEJIaHHYIO CBOMMH PYKaMU MOJEJIb, KOTOpasi BHITMOJIHSAET MOCTABICHHYIO MU K€ CAMUMHU 3a7ady.

N3ydas mpocTeie MeXaHU3MBI, pedsta ydaTcs paboTaTh pykaMu (pa3BUTHE MEIKHX U TOYHBIX



JBMKEHUH), pa3BUBAIOT 3JIEMEHTAPHOE KOHCTPYKTOPCKOE MBIIIICHHE, (aHTA3UI0, U3YYalOT IPUHIIHIIBI
paboTbl MHOTMX MexaHu3MoB. OjHa U3 33a7a4 Kypca 3aKII04aeTcsl B TOM, YTOOBI IIEPEBECTH YPOBEHb
oOrIeHus pedsAT ¢ TEXHUKOH «Ha ThD», TO3HAKOMUTH C Mpodeccueil HHKeHepa.

BaxxHO OTMETHUTB, YTO KOMIBIOTEP HCHOJIB3YETCS KaK CPEACTBO YIPABIECHUS MOJENbIO; €ro
WCIIOJIb30BAHME HAMpPABIICHO HA COCTABJICHUE YIPABISIOMIMX aJTOPUTMOB JUISI COOPAHHBIX MOJIENIEH.
VYdammecss TOMy4aloT MpeACTaBIeHHEe 00 OCOOEHHOCTSX COCTaBJICHUS MPOTpaMM  YIIPaBIICHHUS,
aBTOMATH3aIlMd MEXaHU3MOB, MOJEITUpPOBaHMM paboThl cucteM. [losTomy BTOpas 3amada Kypca
COCTOUT B TOM, 4YTOOBI HAay4HTh pEOAT TPaMOTHO BBIPA3UTh CBOIO HJICIO, CIPOCKTHPOBAThH e
TEXHUYECKOE M MPOrpaMMHOE pEIIeHHe, pealn30BaTh €€ B BHJEC MOJENH, CIIOCOOHOH K
(GyHKIMOHUPOBAHUIO.

Brenpenne pazHooOpa3HbIX JIero-KOHCTPYKTOPOB BO BHEYPOUHYIO JISATEIIBHOCTD JIETEH pa3HOTO
BO3pacTa MIOMOTAET PEeIUTh MPOOIeMy 3aHATOCTH JIETEH, a TaKKe CIOCOOCTBYET MHOTOCTOPOHHEMY
Pa3BUTHIO JIMYHOCTH peOCHKA.

Onuncanne mecra Kypca
Ha wuzyuenue orBoautcs 1 yac B Hezento, 35 4yacoB B rol.

[Iporpamma mpemycmaTtpuBaeT (HOPMHUPOBAHHE Yy OOyJaIOMUXCS OOIICYYeOHBIX YMEHHH |
HAaBBIKOB, YHUBEPCATHHBIX CITOCOOOB JEATETFHOCTH M KIIOYEBBIX KOMIIETEHITNU. B 3TOM HampaBiieHnn
puopuTeTaMu i yueOHoro mpemMera «PoOGoTOTexHHMKa» SIBISIOTCS: OMNMpEACSieHHe aJeKBAaTHBIX
croco0oB perieHust yueOHOH 3a/1aui Ha OCHOBE 33/IaHHBIX AJITOPUTMOB; KOMOMHUPOBAHUE U3BECTHBIX
QITOPUTMOB JIEATETLHOCTH B CUTYalMsIX, HE TIPENOJIAraloluX CTaHIapTHOE MMPUMEHEHNE OJTHOTO W3
HUX; HCIIOJIb30BAaHHUE JUIsI PEIICHUS I[MO3HABATENIbHBIX W KOMMYHUKATHUBHBIX 3a/ad Pa3IuYHbIX
HMCTOYHUKOB MH(OpMAILMY, BKIIOYask SHIUKIIONEINH, cloBapH, MHTepHEeT-pecypchl U 0a3bl JaHHBIX;
BJIaJICHHE YMEHUSMH COBMECTHOM JAEATEIbHOCTH (COTJIACOBAHME U KOOPAWHALUS JAEATEIbHOCTU C
IPYTMMU €€ y4acTHHKaMH;,; OOBEKTHBHOE OIICHMBAHHME CBOErO BKJa/Ja B peuIeHHe OOMIMX 3aj1ad
KOJUIEKTHUBA; Y4€T 0COOCHHOCTEH pa3InyHOTO POJIEBOTO MOBEICHU).

JInuHOCTHBIE, MeTaNlpeAMeTHbIe Pe3yJbTaThl.

JIMYHOCTHBIMU pe3yJbTaTaMu 00yuYeHUsI POOOTOTEXHUKE SBIISIOTCS:

e ¢opMupoBaHHME TIO3HABATEJIBHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX M  TBOPYECKHUX
crocoOHOCTEH 00yJaroImmuxcs;

e (¢dopMUpOBaHHE IIEJIOCTHOIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U TEXHOJIOTU;

®  CaMOCTOSITENILHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTHUECKUX YMEHUN;

® TOTOBHOCTbH K BBIOOPY >KU3HEHHOTO IMYTH B COOTBETCTBHH C COOCTBEHHBIMH MHTEpECaMH H
BO3MOHOCTSIMU;

® TpOSBICHUE  TEXHUKO-TEXHOJOTMYECKOTO  MBIIUICHUS TPU  OpPraHU3all  CBOEH
NesITeNIbHOCTH;

e MoTuBamMs O0pa30BAaTENbHON JIEATENIBHOCTH IIKOJPHUKOB HA OCHOBE IJHUYHOCTHO
OpPUEHTUPOBAHHOTO MOIX0/1a;

e (¢dopMUpOBaHHE IIEHHOCTHBIX OTHOILIEHUH NPYT K JIPYry, YUUTEIIO, aBTOpaM OTKPBITHUHA U
M300peTeHuil, pe3yapTaTaM 00y4eHHUS;

e ¢dopMHUpOBaHHE KOMMYHHUKATHMBHOM KOMIIETEHTHOCTH B TMpoliecce MPOEKTHOM, yueOHO-
HCCIIeIOBATENIbCKOM, HTPOBOM JESITENHHOCTH.

MeTtanpeAMEeTHBIMU PE3YIbTATAMU SBIISIOTCS:

® OBJIAJICHUE COCTABIIAIONIMMHU HCCIEI0BATEIbCKOW U TMPOEKTHOW MAEATEIhbHOCTH: YMEHHS
BUJIETh TPOOJIEMy, CTaBUTh BONPOCHI, BBIJIBUTaTh THUIIOTE3bl, JIaBaTh OTMPEICICHUS MOHITUSIM,
KIIacCU(UIIMPOBaTh, HAOMIOAATh, MPOBOJUTH DJKCIIEPUMEHTHI, JIelaTh BBIBOABI M 3aKIIOUEHUS,
CTPYKTYpPUPOBATh MaTepuai, OObSICHSTh, JOKa3bIBATh, 3aIHIIATH CBOU UJICH,

® yMEHHE CaMOCTOSATEIHHO OMpPENeNSITh IeNId CBOEro OOYyUeHHs, CTaBUTh U (POPMYITHPOBATH
Ui ce0sl HOBBIC 3a/1a4yM B y4€0e W MO3HABATEIbHOU JEATEILHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHI
CBOCH IMO3HABATEIbHOM ACATCILHOCTH;




®  OBJIaJICHUE OCHOBAMM CAMOKOHTPOJISl, CAMOOLIEHKH, IIPUHSTHS PELLICHUI U OCYILECTBICHUS
OCO3HAHHOTO BbIOOpA B y4EOHOU U MO3HABATEIBHOU JIEATEIbHOCTH;

®  YMEHUE CO3/1aBaTh, IPUMEHSATH U IPEOOPA30BbIBATh 3HAKU U CUMBOJIbL, MOJIEIN U CXEMBI JJIS
perieHus yueOHbIX U MMO3HABATEIbHBIX 3a/1a4;

® Da3BUTUE MOHOJIOTMYECKON M JIUAJIOTMUYECKON peuM, YMEHHUs BbIPAKaTh CBOM MBICIIH,
CIOCOOHOCTH BBICIYIIMBATH COOECETHIKA, TOHUMATh €r0 TOYKY 3PEHUS, MPU3HABATH IPABO JPYroro
YeJI0BEKAa Ha THOE MHEHHUE;

e (opmupoBaHue yMEHHIA pabOTATh B TPYIIIE C BHIMOJIHEHHEM Pa3TMYHBIX COITMATBHBIX POJICH,
IIPEJICTaBIATh U OTCTAUBaTh CBOM B3IVISJIbI U YO€XK/I€HUS, BECTH AUCKYCCHIO;

¢ KOMOMHHMPOBAaHUE W3BECTHBIX AITOPHUTMOB TEXHUYECKOTO M TEXHOJOTHYECKOTO TBOPUECTBA
B CUTYalUsX, HE [IPEAIO0JIaraloiiX CTaHIapTHOTO IPUMEHEHUS OJJTHOTO U3 HUX;

®  TIOMCK HOBBIX PELIEHUI BO3HUKIIEH TEXHUYECKOMN UM OpraHn3allMOHHON MPOOIeMBbl;

®  caMOCTOsITeNIbHAasl OpraHu3alysl U BbINIOJHEHUE Pa3IMYHBIX TBOPUYECKUX PaOOT MO CO3JaHUI0
TEXHUYECKUX U3CIIHH;

® BUPTyaJIbHO€ M HATypHOE MOJEIMPOBAHHE TEXHUUYECKUX OOBEKTOB M TEXHOJIOTMYECKHX
IIPOLIECCOB;

® NpOsBICHUE WHHOBAIIMOHHOIO MOJXOJA K PEIICHHI0 y4eOHBIX M NMPAKTHUECKHUX 3a]ad B
MIPOLIECCE MOJIETUPOBAHUS U3IEIHS WIH TEXHOJIOTHYECKOTO MPOIIecca;

® BbISBICHHE MOTPEOHOCTEH, TMPOEKTUPOBAHHE U  CO3JaHHE OOBEKTOB, HMEIOLINX
MOTPEOUTENBHYIO CTOUMOCTb;

e (¢dopMUpOBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJIb30BaHUSI UH()OPMALIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHH.

U

Pe3yabTarsl 0CBOCHUSA Kypca:

YMEHHE MCI0JIb30BaTh TEPMHUHBI 00s1acTH «POOOTOTEXHUKAY;

®  yMEHHE KOHCTPYHPOBATh MEXaHU3MBI Ul IPeoOpa30BaHuUs ABIKEHMUS,

e YMEHHE KOHCTPYHPOBAaTh MOJEIIN, UCIOJIb3YIOIINE MEXaHUUECKUE TIEpead, PELyKTOPHI;

® yMEHHE KOHCTPYHpPOBAaTb MOOWJIBHBIX pOOOTOB, UCHONB3YSl Pa3IUYHbIE CHCTEMBI
NIEPEIBUKEHUS; YMEHUE IIPOIrPaMMHUPOBATh KOHTposiep EV3 u CeHCOpHBIE CUCTEMBI;

® yMEHHE KOHCTPYUPOBaTb MOJEIM  IPOMBIIUIEHHBIX POOOTOB €  Pa3IUYHBIMU
Ie€OMETPUYECKUMHU KOH(QUTYypallMsIMH; YMEHHME COCTaBJIATh JIMHEHHbIE aIrOPUTMbI YIIPaBJICHUS
UCIIOJIHUTENISIMU U 3alIUChIBATh UX HA BEIOPAHHOM $13bIKE IIPOTPAMMUPOBAHUS;

¢ YMEHHUE HUCIOJIb30BATh JIOTMYECKHE 3HAYEHUS, ONEpPAllMM M BBIPDAKEHUS C HUMH; YMCHHE
(GOpMaJIBHO BBINOJHATH AJITOPUTMbI, OIMCAHHBIE C HCIOJIb30BAHUEM KOHCTPYKLIMHA BETBICHUS
(ycroBHBIE oOIEpaTtopbl) MU IOBTOPEHUS (LIMKIbI), BCHOMOTATENbHBIX AaJITOPUTMOB, MPOCTHIX U
TAOJMYHBIX BEJIMYMH; YMEHHE CO3aBaTh U BBIIOJHATH IMPOrpaMMbl JJsl PEIIEHHs HECI0XKHBIX
AITOPUTMUYECKUX 3a/1a4 B BEIOPaHHOM cpejie MporpaMMHUpPOBaHUS;

e YMEHHUE MHCIIOJIb30BaThb I'OTOBBIE NPUKIAIAHBIE KOMIIBIOTEPHBIE IIPOIPaMMBl U CEPBUCHI B
BbIOpaHHOM crienuaiu3aluy, yMeHue padboTaTh ¢ ONMCAHUAMU IPOTPaMM U CEpBUCAMU;

e HaBbIKM BBIOOpa croco0a MpeACTaBICHUS JAHHBIX B 3aBHCHUMOCTH OT IOCTaHOBJICHHOM
3a/1a4H;

® palMOHAJIBPHOE  HCHOJb30BaHHWE y4eOHOM UM JOMOJIHMUTENBHOM  TEXHHYECKOH U
TEXHOJIOTHYECKOH MH(OpMaIMK Il NPOEKTUPOBAHUS M CO3/aHUS pOOOTOB M POOOTOTEXHUYECKUX
CHCTEM;

e  BJAJECHUE AITOPUTMAMU M METOJaMU PEIICHUS OPraHMU3allMOHHBIX U TEXHUYECKHUX 3a]ady;
BJIQJICHUE METOJaMH YTeHMs U clocobaMu rpaduyeckoro MpeaCTaBIEHUS TEXHUYECKO,
TEXHOJIOTUYECKOM U MHCTPYKTUBHON MH(POpMALIUHY;

® [pUMEHEHHE OOIIEeHAyYHBIX 3HAHUM 1O TMpeaMeTaM  eCTEeCTBEHHOHAy4YHOTO U
MaTEMaTHYECKOI0 [IMKJIA B IIPOLIECCE NOATOTOBKU M OCYLIECTBIEHUS TEXHOJIOIMYECKUX IPOLIECCOB;

e BiajaeHue popMaMu yueOHO-UCCIIET0BATENbCKON, IPOSKTHOM, UTPOBOM JIEATEITLHOCTH;

® I[IJJAaHMPOBAHUE TEXHOJIOTMYECKOTO TIpoliecca B Ipoliecce Co3AaHus poOOTOB U
POOOTOTEXHUYECKUX CUCTEM.



Conepxanue Kypca.

O01Me mpeacraBiaeHus 0 poboToTeXHuKe — 9 4.

OcHoBHBIE TIOHATHS poOoTOTeXHHKH. McTopust pobororexHuku. OOmme mpeacraBieHus 00
obpaszoBateibHOM KOHCTpykTOope LEGO Mindstorms EV3. O0mue npeacTaBieHus 0 MporpaMMHOM
o0ecrieyeHnH.

[IpakTuyeckne pabOTHI:

e KoncrpyupoBanue pobota no texaonorundeckoi kapre LEGO MindstormsEV3.

e [IporpammupoBanue poOOTa C MOMOIIBIO ANEMEHTAPHBIX KOMaH[ KOHTpoJuiepaEV3.

e 3HaAKOMCTBO ¢ mHTep(deiicoM mporpamMmmHOTo obecrnieueHus. 2. OCHOBBI KOHCTPYHPOBAHUS
MalllMH U MEXaHu3MoB — 174.

Mamusabsl U MexaHu3Mbl. KuHemaTuueckue CcXeMbl MEXaHU3MOB. MeXaHu3Mbl IS
npeoOpa3oBaHMsl IBUKEHUS (3y04aTo-peeyHblii, BAHTOBOM, KPUBOIIMITHBIN, KYJIUCHBIN, KyJTauyKOBBIi).
OOuue mnpeacTaBiIeHUS O MEXAHMYECKUX INepenadax. 3yOdarble mnepenadyu (LMWIMHIPUYECKUE,
KOHUYeCcKHue, uepBsiuHas). LlenHble, peMeHHble, (GPUKIMOHHbIE Nepeaun. JIBUrarenan MOoCTOSHHOTO
Toka. lllaroBble AEeKTpOABHUraTENId U CEPBONPUBOABI. PeaykTopbl (IMIMHAPUYECKHE, KOHUYECKUE,
KOHUYECKO-IUJIMHIPUYECKUE, YEPBAYHBIE).

[IpakTueckue pabOTHI:

e Cnoco0Owl coequnenus aetanei koHcTpykTopa LEGO MindstormsEV3.

e (Cozmanne MeXaHHW3MOB Ui NpeoOpa3oBaHUS JBUKEHHS: 3yOuaTO-peedyHbI, BHHTOBOM,
KPUBOIIUITHBINA, KYJTUCHBIN, KyJIaUKOBBIH.

e Coznmanue Mojieneil, UCTIONB3YIOUTNX 3y0UaThie (UIMHIPUYECKEe, KOHUYECKUE, YepBAYHas),
LIENTHbIE, PEMEHHbIE, (PPUKLIMOHHBIE IEPEIAUH.

e (Cozmanue Mojeneil, HUCHOJB3YIOIIUX JIBUTATeNId TOCTOSIHHOIO  TOKa,  IIaroBbIE
AIIEKTPOABUTATEIH U CEPBOIIPUBOIBI.

e (Cozmanue UWIMHIPUYECKUX, KOHUYECKHX, KOHUYECKO-IMIUHAPUYECKUX, YEPBSIUYHBIX

PEIYKTOPOB.
3. CucrteMbl epeaBIKEHNS poO0TOB — 26 u.

[ToTpe6HOCTH MOOUIBHBIX PoOOTOB. Tunbl MoOMIbHOCTH. KosecHbIe crCTEMBbI TEpeIBUKCHHUS
poOOTOB: aBTOMOOWJIBHAS TPYIINA, IPYNNa C MPOU3BOJIBHBIM HE3aBUCUMBIM IOBOPOTOM KaXKJIOTO
KoJieca BIeBo U BrpaBo. [llararoiue cucreMsl nepeaBukeHus: poOOTOB: poOOT ¢ 2-1 KOHEUHOCTIMH,
poOOT ¢ 4-51 KOHEYHOCTSAMU, POOOT C 6-F0 KOHEUHOCTSIMHU.

[IpakTueckue pabOTHI:

e KoHcTpynpoBaHue u mporpaMMHpOBaHUE poOOTa ABTOMOOMIBHON I'PYIIIIBL.

e KoHcTpynpoBaHue U NpOrpaMMHUpOBaHHE poOOTa C NPOU3BOJBHBIM HE3aBHCHUMBIM
IIOBOPOTOM Ka)10I'0 KOJIeCca BJIEBO U BIIPABO

e  KoHcTpynpoBaHue 1 mporpaMMHUpOBaHUE poOOTa ¢ 2-SIKOHEYHOCTSIMHU.

e  KoHcTpynpoBaHue 1 mporpaMMHUpOBaHUE poOoTa ¢ 4-IKOHEUHOCTSIMHU.

e  KoHcTpyupoBaHue u NmporpaMMHpoBaHue poboTa ¢ 6-10 KOHeuyHOCTSIMH. 4. CeHCopHbIe
CUCTEMBI — 7 4.

Oouiee npeacrasnenue o koHTposuiepe LEGO Mindstorms EV3. TaktunbHbli gaT4uK. 3ByKOBOM
JaTduK. YIbTpa3ByKoBOM naTyvk. CBeToBOol amaTuMk. CuCTeMa € HCHOJIb30BAHHUEM HECKOJIBKHX
JaTYNKOB.

[IpakTuyeckue paboOThI:

e  BriBoa uzo0OpaxkeHuii, Habopa TEKCTOBOTO (parMeHTa Wi pucoBaHus Ha qucmiieeEV3.

e BocmpousBeaenue  3ByKOBOTO  (aiia  HMIM  KAaKOro-imbo  OJUHOYHOTO  3BYKa
KOHTposuiepoMEV3.

e Vmpasnenue podotom uepe3 Bluetooth.

e lcnosb30oBaHMe JaTYMKa KacaHUs Il IPEOJOJICHUS MPEMATCTBUI poOoTa.



JlevicTBusi poO0Ta Ha 3BYKOBBIE CUTHAIIBI.
Orubanue npensTcTBUN poOOTOM MPH UCHOIB30BAHUH YIBTPA3BYKOBOTO JATYHKA.
JIBm>xeHue poboTa 1o YepHO JTMHUY (MCHOJb3YEeTCs OJMH, JIBa CBETOBBIX JIaTUMKA).

e KoHcTpynpoBaHue U IpOTpaMMUPOBAHUS pOOOTA, UCTIOIB3YIOIIETO CUCTEMY M3 HECKOJIBKUX
JATYHKOB.

5. MaHuUnyIISIIIMOHHBIE CUCTEMBI — 214.

CTpyKTypa ¥ COCTaBHBIE 3JIEMEHTHI IIPOMBINIUIEHHOTO poboTa. Paboume opransl MaHUTTYJIATOPOB.
CeHCOpHBIE YCTPOHCTBA, IPUMEHSIEMBIE B Pa3JIMYHBIX TEXHOJIOTHUECKUX ONepanusix. I eomerpudeckne
KOHUrypanuu poOOTOB: JIEKapTOBasi CUCTEMa KOOPAHMHAT, IMIIMHAPHYECKAs CHCTeMa KOOP/HMHAT,
cepuueckas CucTeMa KOOpIUHAT.

[IpakTueckue pabOThI:

e KoHcTpynpoBanue u MporpaMMHpPOBAHHE pPabOUYEro OpraHa MaHHUMYISATOpa C JATYUKOM
KacaHusl.

e KoHCTpyHpoBaHHE W TPOTpaMMHUpPOBaHUE PabOUYEro opraHa MAaHHITYJIATOPAa CO CBETOBBIM
JaTYAKOM.

e KoHCTpynpoBaHWE ¥ MNPOrpaMMHPOBAHHWE pabodyero opraHa MaHUMYIATOpa C
YABTPA3BYKOBBIM JATYUKOM.

e KoHCTpyHpoBaHWE W TPOrPaMMHPOBAHHE TPOMBINUICHHOTO po0oTa ¢ TpaeKTopHen
JIBH>KEHUS B ICKAPTOBOM CHUCTEME KOOPJUHAT.

e KoHCTpyHpoBaHWE W TPOrPaMMHPOBAHHE TPOMBINUICHHOTO po0oTa ¢ TpaeKTopHen
IBUXXCHUA HHHHH}IPH‘ICCKOﬁ CUCTEMEC KOOp)II/IHaT.

e KoHCTpyHpoBaHWE H MPOrPaMMHPOBAHHE NPOMBIIUICHHOTO po0OTa ¢ TpaeKTOPHEH
JBUKCHHS B CPEPUICCKOM CHCTEME KOOPIMHAT.

6. PaspaboTtka mpoekra — 94u.

TpeboBanust k mpoekTy. OmpeneneHrue W YTBEPKICHHE TEMATUKH MPOeKToB. OOCyxkIeHue
BO3MOXHBIX UICTOYHUKOB MH(OpPMAILIMK, BOIPOCOB 3aIMTHl aBTOPCKUX MpaB. AJITOPUTM MOJITOTOBKU
BbICTyIUIeHUA. Kak BpIOpaTh coepikaHue U CTUIIb MPE3CHTallUH.

[IpakTnueckue padotsl: PazpaboTka 1miaHa BHIIOTHEHHS MTPOEKTHOM padoThl: (hopMynInpoBaHUe
L[EJIU TIPOEKTa, COCTaBIIEHUE rpaduka paboThl HaJl TPOEKTOM.

eMoienrpoBaHue 0ObEKTa.

¢ KoHCTpyHpoBaHue MOJEIH.

e [IporpammupoBaHue MOJIEIH.

e OdopMmIieHHe MTPOEKTA.

e 3amura npoeKTa.

e Pediekcust uyiell TEXHUYECKOTO MOJAETUPOBaHUsl MocpencTBoM koHcTpykropa LEGO Goinee
CIIOHBIX MOJETEH.

TemaTH4yeckoe IJIAHUPOBAHHUE.

ConepxaHue TEMBI 5 6 7 8 9
KT KT KT KJI KJI
OO0uue npeacTaBjIeHUs 0 5 2 2
po0oTOTeXHHKE
OO01ue npeacTaBIeHUs O 2
POOOTOTEXHUKE




OCHOBHBIE TIOHSTHS
poOotorexuuku. Mictopus
POOOTOTEXHUKH

Cocras, mapameTpsbl U
KBaJTM (UK pOOOTOB

NHTennexTyalbHbINd
00pa3zoBaTesbHBI KOHCTPYKTOP

Oo0pa3oBaTte/ibHbIN
koHcTpykTOp LEGO
Mindstorms EV-3, EV3

ManmHbl 1 MeXaHU3MBI

Mamuael U MEXaHU3MBEL.
Kunematuueckue CXEMB]
MEXAaHU3MOB

Crioco0BI coeqUHEHUS
neranei kouctpykropa LEGO
Mindstorms EV3

MexaHu3Mebl 11
MpeoOpa3oBaHus ABKCHUS
(3ybuaTo-peeuHblii, BHHTOBOM,
KPUBOIIUITHBINA, KYJIUCHBIN,
KYyJTa4KOBBIN)

Mexanunuyeckue nepeaadm

OO01ue cBeneHus

3ybOuaThie nepenaun
(LMITMHIPUYECKHE, KOHMYECKHE,
YepBsYHAs)

IIpoekTHpoBaHuE
3JIEKTPOMEXaHUYeCKOr 0
NPUBOAA MALIMH

Z[BI/IFaTeJ'II/I IIOCTOSAHHOI'O
TOKa

[IIaroBeie
DIIEKTPOBUTATENN U
CEpPBOIPUBOIbI

Penykropsl
(UMIMHIpUYECKHE, KOHUYECKHE,
KOHWYECKOLIMJIMHIPUYECKUE,

YepBSYHBIC)




CucremMbl nepeaBUKEHUS
poboToB

10

IHoTpebHocTH
MOOMJIBHBIX po00TOB. THIIBI
MOOMJIBHOCTH

Po0oToTexXHuYeCcKU A
KOHTPOJLJIEep

O61iee nmpeacTaBiIeHUE O
KOHTpOJUIEpE

BriBoj n300paxenuii,
Habopa TEKCTOBOTO ()parMeHTa
WA pUCOBaHUsA Ha nucruiee EV-

3

Bocnpoussenenue
3BYKOBOTO (haiiia UiIu Kakoro-
MO0 OJIMHOYHOTO 3BYKa
KoHTpoJuiepoM EV-3

VYmpasnenue poOooToM
uepe3 Bluetooth

KoJjecHble cucteMbl
nepeaBUKEHUsA poOOTOB

ABTOMOOMIIBHAS TPYTITA

OnHOMOTOpHAS TEJIEKKA,
(mepenHe, 3aIHE MPUBOHAS),
JIByXMOTOpHAsI TEJICKKA
(ueThIpe KoJIeca, MOJTHBIN
MPUBO.).

,Z[BI/I)KGHI/IC 110 IMHHUHU C
OJHHUM AATYHMKOM.

[[BI/I)KeHI/IC 110 JIMHHUHU C
JABYMA JATYUKOM

I[BI/I)KeHI/IC BJ0OJIb CTCHKHA

Hlararomue cucremMsl
nepeaBUKeHNsI poO0TOB

Po6oT ¢ 2-1 KOHEUHOCTIMU

PoGoT ¢ 4-1 KOHEUHOCTIMU

PoOor ¢ 6-10
KOHEYHOCTAMHU

CeHcoOpHBIE CHCTEMBI

TaxkTUIBLHBINA TaTYUK

3BYKOBOMW JaTUUK




YapTpa3ByKOBOM JaTUMK

CBeToBOI 1aTYUK 1 1

Cucrema c 1 1
MCTIOJIb30BAHUEM HECKOJIBKHX
TATYNKOB

MaHunyJasiinoHHbIe 13
CHCTEMBI

OO0u1ee npeacraBjieHne o 5 6
MPOMBIILIEHHBIX PO00Tax

CrpykTypa 1 cocTaBHbIE 2 2
AIIEMEHTHI TIPOMBIIIIIEHHOTO
poboTa

Paboune opransl 1 2
MaHUITYJISITOPOB

CeHCoOpHBIE YCTPOUCTBA, 2 2
MPUMEHSIEMbBIE B Pa3THIHBIX
TEXHOJIOTUIECKUAX OTIePAITHSIX

I'eomeTpuueckue 3 7
KOHuUrypauuu po6oTon

PoGoTsl, paboTaromue B 1 2
NIeKapTOBOM CHCTEME KOOPAWHAT

PoGoTsl, paboTaromiue B 1 2
[WIAHIPUIECKOH cucTeMe
KOOpAMHAT

PoGoTsl, paboTaromiue B 1 3
chepudeckoit cucteme
KOOpIMHAT

Pa3padoTka npoekra 16 16 22 20 20

BBeenne B npoeKTHYIO 2 2 2 2 2
MesiITeTbHOCTD

TpeboBaHus K MPOEKTY 1 1 1 1 1

Onpenenenue u 1 1 1 1 1
YTBEpKJICHHE TEMATUKU
[IPOEKTOB

PaGoTa Haag npoekToM 12 12 17 16 16

[Toxbop u ananus 2 2 2 3 3
MaTepHaJIOB O MOJIETH MPOEKTa

MonenupoBanue 00beKTa 4 4 3 3 3

KoHcTpynpoBanue moaenu 2 2 4 3 3

IIporpammupoBanue 2 2 4 4 4




MO/IEIH
Odopmienue nmpoexTa 2 2 4 3 3
3ammTa npoekra 1 1 2 1 1
IIpomexyTouHast 1 1 1 1 1

aTTecTalus
Bcero: 35 35 35 35 34

@opMo¥i TPOMEKYTOUHOM aTTECTAL[UU IO UTOTaM YCBOEHHsI Kypca SIBJIIETCS IEMOHCTpalus
MOJEIIN.

OcHoBHbBIE BH/IBI IeSITETLHOCTH Kypca «PoGoToTexHuKa»

OaHuM U3 myTed MOBBINIEHUS MOTHUBAUMU M 3(Q(EKTUBHOCTH Y4eOHOUM JesTeNbHOCTH B
MPOrpaMMe SIBIISICTCS BKJIIOUCHHE YUYAIIMXCS B HUCCIICIOBATEIIBCKYIO W TMPOSKTHYIO JIEATEIBHOCTD,
MMEIOIIYIO CIIeTYIOIINEe 0COOCHHOCTH:

e llenwm m 3a7a9n 3TUX BUIOB JCSATEILHOCTH YYAITUXCS OMPEICISIFOTCS KaK WX JIMYHOCTHBIMHU
MOTHBAMH, TaK ¥ COIMATbHBIMK. JTO 03HAYAET, YTO TaKas JACITeILHOCTh JOJDKHA OBITh HAIPABJICHA HE
TOJIBKO Ha TMOBBIIIEHUE KOMIICTCHIIUU TIOJIPOCTKOB B MPEIMETHOW 00JIACTH OINPEICICHHBIX YIeOHBIX
JIHMCIUIUIAH, HE TOJILKO Ha pa3BUTHE HMX CIIOCOOHOCTEW, HO W Ha CO3[aHHWEe MPOJYKTa, WUMEIOIIETO
3HAYUMOCTD JUTSIIPYTHX.

e lccnenoBarenbckass U TpPOEKTHAs JAEATEIbHOCTh JOJDKHA OBITh OPraHM30BaHA TaKUM
00pazoM, 4TOOBI y4aluecss CMOTJIM pealn30BaTh CBOM TMOTPEOHOCTH B OOIICHHH CO 3HAYUMBIMU,
pedepeHTHBIMH TPYNIaMUi OJHOKIACCHUKOB, yuuTesneil u T.1. CTposi pa3jiMyHOro poja OTHOIICHUN B
XO0JI€ 1EJICHANPABICHHOM, MOUCKOBOW, TBOPYECKOW M MPOAYKTUBHOM [EATEIBHOCTH, MOIPOCTKU
OBJIaJIEBalOT HOPMaMHU B3aWMOOTHOILIEHUHN C pPa3HbIMH JIOAbMH, YMEHUSMHU MEPEXOAUTH OT OJIHOTO
BHUJIa OOIIEHHUS K JIPYrOoMy, IPUOOpPETalOT HABBIKM HHAWBHIYaIbHOM CaMOCTOSITENILHON paboThl U
COTPYJHHYECTBAB KOJUICKTHBE.

e Opranuzanus HCCIENOBATEIIbCKMX W MPOEKTHBIX pabOT UIKOJBHUKOB OOecleynBaet
cOoueTaHue Pa3IUYHbIX BUJOB [MO3HABATEIbHOMN NEATEIbHOCTU. DTH BUJIbI JEATEIHLHOCTH MOTYT OBITh
BOCTpeOOBaHbI MPAKTHUECKHU JTHOObIE CIIOCOOHOCTH MOAPOCTKOB, PEAIM30BaHbI INYHbIE IPUCTPACTHUS K
TOMY WJIM UHOMY BUJY J€SITEIIbHOCTH.

HccnenoBaTtenbckas U IPOEKTHAS IEATEILHOCTh UMEET Kak o0IIMe, TaK U crielu(uyeckue YepThl.

K obwum xapakmepucmukam ciedyem omuecmu:

®  [PaKTUYECKH 3HAUYUMBbIE LIETH U 33]a4l UCCIIE0BATENLCKOM U IPOEKTHOM J€ATEIbHOCTH;

® CTPYKTYpPY HNPOEKTHOH M HCCIEI0BATENbCKON JEsATEIbHOCTH, KOTOpas BKJIKOYAET o0lue
KOMIIOHEHTBI: aHAJIU3 aKTyaJIbHOCTH IIPOBOIMMOI0O UCCIIEI0BaHUS; LIeJIeroIaraHue,

e (OpMYIMPOBKY 33/a4, KOTOPbIE CIEAYET PEUINTh; BEIOOP CPEJICTB U METOJIOB, a/leKBaTHBIX
MIOCTaBJICHHBIM IIeJISIM; IIJITAHUPOBAHUE, OTIPE/ICIEHUE MTOCIIEA0BATEILHOCTH U CPOKOB padoT;
MIPOBEICHUE TMPOEKTHBIX pabOT WM HCcieloBaHus; o(opMmieHHe pe3yabTaToB padoT B
COOTBETCTBUM C 3aMBICIOM NIPOEKTa WJIM LEIIMH HCCIEJOBAaHMs; IPEICTABICHUE
PE3yJIBTaTOB B COOTBETCTBYIOLIEM HCIIOIB30BAaHUIO BUJIC;

e  KOMIIETEHLMIO B BEIOpaHHOM cepe nccienoBanusi, TBOPYECKYIO0 aKTUBHOCTh, COOPaHHOCTb,

aKKypaTHOCTb, LI€JIEYCTPEMIIEHHOCTb, BEICOKYI0 MOTHBALUIO;
® WUTOraM IPOEKTHOM M MCCIEN0BATEIBCKOM AEATEIBHOCTU CIEAYET CUUTATh HE CTOJIBKO
IIPEIMETHBIE PE3YNbTATHI, CKOJIBKO MHTEIUIEKTYaJbHOE, TMYHOCTHOE Pa3BUTHE IIKOJIBHUKOB, POCT UX
KOMIETEHIIMM B BBIOPaHHOM MJIsi MCCIEOBaHUs WIM Tpoekta cdepe, (GopMupoBaHUE YMEHHUS
COTPYIHHYaTh B KOJUIEKTUBE U CAMOCTOSITENIbHO paboTaTh, YSCHEHHWE CYLIIHOCTH TBOPUYECKOU
UCCIIEI0BATENILCKOM M MPOEKTHOM pabOTHI, KOTOpasi pacCMaTpUBAETCS KaK MOKa3aTelb YCIEIHOCTH (He
YCIEIIHOCTH) UCCIIEI0BATEIbCKOMN AEATEIbHOCTH.

Dopmbi uzpol 6 pobomomexnuxe:

®  OJMHOYHAs UIpPa - 3TO JAESATEIBHOCTh OJTHOTO UTPOKA B CUCTEME MMUTALIMOHHBIX MOJAEIEN €



NpSIMOH 1 0OPAaTHOM CBA3BIO OT PE3YJIBTATOB AOCTIKEHHS IOCTABICHHON MM MCKOMOM 11enu (TIpumMep,
CaMOCTOSITEJILHOE PELLIEHHUE 3a]a4 IPY IPOrPaMMHUPOBAHUH POOOTA U POOOTOTEXHUUECKOM CUCTEMBI 10
IIPUHIIMITY IIaXMATHBIX 33Ja4 «MaT B J[Ba X0/a», Urpa ¢ poOoTOM);

® [apHas Urpa - 3TO UIPa OJJHOTO YEJIOBEKA C IPYTrUM YEIOBEKOM, KaK MIPAaBUIIO, B 0OCTAaHOBKE
COpPEBHOBAHUS U COTIEPHUYECTBA (TIPUMEP, KOHCTPYUPOBAHKE U IIPOTPaMMHUPOBAHKUE pOOOTA JJIsi TOHOK
I10 JINHUK);

e TrpymmoBas Gopma - ecTh urpa AByX (Tpex) U 00Jee CONECPHHUKOB, MPECICIYIOMUX OTHY U
TYy)K€ LeJb JJI CUCTEMbl MMUTAILMOHHBIX Mojeied (mpumep, peuieHue OoJsibimiMHCTBa 3a1ad WRO
OCYIIECTBJISICTCS TpYyNIoi (KoMaHIo0i) oOydaronuxcs, B OCHOBHOM kareropuun WRO mpoxoast
COpPEBHOBAHUS MEX]ly KOMaH[aMH );

®  KOJUIEKTHBHAs (opMa - 3TO TPYIIIOBAs UTPa, B KOTOPOH COPEBHOBAHUE MEXKTY OT/IEIIbHBIMU
WUTPOKaMU, 3aMEHSIIOT KOMaH/Ibl CONIEPHUKOB (TIpuMep, PyTd07 poOOTOB).

MarepuajibHO-TeXHUYECKOe ofecrieyeHue Kypca.
TexHuyeckne cpeacTBa:
1.KommnbroTep, 3kpaH.
2. KoHCTpyKTOpBI.

Jluteparypa:

1. Komnocos JI.I'. IlepBslii mar B poOOTOTEXHUKY: MPAKTUKyM 117151 5-6 kinaccoB. — M.:BITHOM.
Jlaboparopus 3uanwmid, 2015. — 286¢.: nn. ISBN978-5-9963-2544-5

2. Komocos JI.I'. TlepBerii mar B poOOTOTEXHUKY: padodas TeTpaab s 5-6 KiIaccoB. —
M.:BUHOM. Jlabopartopwus 3Hanuii, 2015. — 87¢c. ISBN978-5-9963-0545-2

3. 3makazoB A.C. Ypoku Jlero-koHCTpyHpoBaHMs B IIKOJIE: METOAWYECKOe mocobue. — M.:
BUHOM. Jla6opatopus 3Hanui, 2014. — 120c.: un. ISBN978-5-9963-0272-7

4. CD. IlepoPo6ot Lego WeDo. Knura aistyanrensi.

5. ABtomatu3upoBaHHbie ycTporicTBa. [lepBoPo6or. Kaura mis yaurens. LEGO Group,
nepesoa MHT, - 134 c.,un.

I/IHTGDHGT — PECYPCHI:

1. www.int-edu.ru

2. http://strf.ru/material.aspx?d_no=40548&Catalogld=221&print=1
3. http://masters.donntu.edu.ua/2010/iem/bulavka/library/translate.htm
4. http://www.nauka.vsei.ru/index.php?pag=04201008
5

6

7

8

http://edugalaxy.intel.ru/index.php?automodule=blog&blogid=7 &showentry=1948
http://legomet.blogspot.com
http://www.memoid.ru/node/lIstoriya detskogo konstruktora Lego

. http://legomindstorms.ru/2011/01/09/creation-history/#more-5

9. http://www.school.edu.ru/int

10. http://robosport.ru

11. http://myrobot.ru/stepbystep/

12. http://www.robotis.com/xe/bioloid_en

13. http://www.prorobot.ru/lego/dvijenie_po_spiraly.php

14. http://technic.lego.com/en-us/Buildinglnstructions/9398%20Group.aspx

15. http://www.nxtprograms.com/robot_arm/steps.html

16. http://www.mos-cons.ru/mod/forum/discuss.php?d=472

17. http://www.isogawastudio.co.jp/legostudio/modelgallery a.html

18. http://sd2cx1.webring.org/l/rd?ring=robotics;id=2;url=http%3A%2F%2Fwww%2Eandyworl
d%2Einfo%2Flegolab%2F

19. http://www.int-edu.ru/object.php?m1=3&m2=284&id=1080

20. http://pacpac.ru/auxpage_activity booklets/
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http://edugalaxy.intel.ru/index.php?automodule=blog&amp;blogid=7&amp;showentry=1948
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http://www.memoid.ru/node/Istoriya_detskogo_konstruktora_Lego
http://legomindstorms.ru/2011/01/09/creation-history/#more-5
http://www.school.edu.ru/int
http://robosport.ru/
http://myrobot.ru/stepbystep/
http://www.robotis.com/xe/bioloid_en
http://www.prorobot.ru/lego/dvijenie_po_spiraly.php
http://technic.lego.com/en-us/BuildingInstructions/9398%20Group.aspx
http://www.nxtprograms.com/robot_arm/steps.html
http://www.mos-cons.ru/mod/forum/discuss.php?d=472
http://www.isogawastudio.co.jp/legostudio/modelgallery_a.html
http://sd2cx1.webring.org/l/rd?ring=robotics%3Bid%3D2%3Burl%3Dhttp%3A%2F%2Fwww%2Eandy
http://www.int-edu.ru/object.php?m1=3&amp;m2=284&amp;id=1080
http://pacpac.ru/auxpage_activity_booklets/
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