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BBEJIEHUE
[Iporpamma mpenHa3HadeHa A1 M3yYeHHS POOOTOTEXHMKHM M BOBICUCHHS OOyUarOIIUXCS B
INPAaKTHYECKYIO JIEITEIFHOCTh MO pa3paboTKe M KOHCTPYMPOBAHMIO YIPaBISEMbIX MoZeleld Ha
6aze koncrpyktopa LEGOMindstormsEV3. Ilporpamma peanusyercs Ha Oa3e mentpa «Touka

Poctay, ctpykrypHoro noapasneneauss MbOY «OOILI c. bunstel um. Map36ekoBa K.M.».

Pa3znen 1 «Komiieke OCHOBHBIX XapaKTePUCTHK 00pa3oBaHus 00beM, Coldep:KaHue,
IJIAHMpYeMble Pe3yJabTaThl
1.1. IlossicHuTEIbHASA 3aNIMCKA

JomnonuurtenbHas obmeoOpa3oBareibHas oOIlIepa3BUBarolas rmnporpamma «Modenuposanue
pobomosy» pazpadoTaHa A yUpEeKISHUIN TONOTHUTENIFHOT0 00pa30BaHus IeTeH.

OOpasoBarenpHas mporpamma «MopgenupoBanue poOoToB» coctaBieHa B 2024 romy B
cooTBeTcTBUM ¢ DenepanbHbIM 3akoHOM «O0 obOpazoBanum» ot Ne 273-03 29.12.2012 (pen. ot
31.12.2014 r.); Konnenuueii pa3BuTUs AOMOJHUTEIBHOTO OOpa30BaHUS NETEH, yTBEPKIACHHOMN
pacniopspkenriem [lpaBurensctBa PO Nel726-p or 04.09.2014 r.; [locranoBnenuem I[naBHOTO
rocy/lapcTBEHHOTO caHuTapHoro Bpada Poccuiickoit ®enepamuu «O0 yrBepxkaeHuu CaunlluH
2.4.4.3172-14 «CaHHTapHO-IMUACMHOIIOTHYECKHE TPEOOBAHUS K YCTPOWCTBY, COACPIKAHUIO U
OpraHM3aIy peXuMa padoThl 00Pa30BATENBHBIX OPraHU3aAlUN JOMOJIHUTEIHLHOTO 00pa30BaHUS
nereii» Ne 41 ot 04.07.2014 r;

Hanpagnennocms 0onoanumensHoil 00pa3oeamenbHoll npozpammol

IIporpammMa OTHOCHUTCS K TEXHHYECKOM HalpaBIeHHOCTH. [IporpamMma opueHTHMpoBaHa Ha
pa3BUTHE TEXHUYECKUX M TBOPUYECKHUX CIIOCOOHOCTEH M YMEHHM yUalIuXcsi, OpraHU3aIiio HayqyHO-
HCCJIEJIOBATENBCKOM 1eATeNbHOCTH, TPOGECCHOHATEHOTO CAMOOTIPEACTICHHS YIaIUXCS.

Hoeuszna oannoit npozpammot

Ha 3ansTusix netu y4yarcs, urpas u, urpas, - yuarcs! PeGsta B urpoBoii popme pa3zBuBaroT
WHXCHEPHOE MBIIJICHHE, TOMYJYaloT MPaKTUYeCKre HaBBIKH Mpu cOopke podoTta. B xome coopku
IIKOJBHUK YYHUTCS ODUEHTHUPOBATHCS B UEPTEKAX, PAIMOHAIBHO OPTaHU30BBIBATH PAOOTY.
OO6pa3zoBarenbHasi MporpaMMa BHEYPOYHOU JEATETLHOCTH 10 porpamme «OCHOBBI
POOOTOTEXHUKWY HaIpaBlieHa HA MOACPIKKY CPEIbI TSl I€TCKOTO HAyYHO-TEXHUYECKOTO
TBOpYECTBA U 0OecIedeHre BO3MOKHOCTH caMopeanu3anuu ydanmxcs. CoBpeMeHHas mKoia
MEHSETCS: Ba)KHA HE CyMMa TeX 3HAHUU, KOTOPhIE TTOYYHUT YUCHHUK, & BAXKEH JIMYHOCTHBIN POCT.
[TosTOMy comeprkaHue MpOrpaMMbI HAPABJICHO M HA CO3/IaHUE YCIOBHM JIJIST Pa3BUTHSI TIMIHOCTH
pebeHKa, pa3BUTHE MOTHBAIIMHY JTUYHOCTHU K MIO3HAHUIO U TBOPUYECTBY, 00ECIICUCHHE
AMOIMOHAIBHOTO OJaronoay4ust peOeHka, MpuoOIIeHue 00yJaromuxcs K 00I1e4eI0BeueCKUM

HOCHHOCTAM U 3HAHUSAM, HHTCIUICKTYAJIbHOC U JYXOBHOC PA3BUTHUC JINYHOCTHU pGGGHKa.



AxmyanvHocmb
Onnoit w3 BaxHBIX TmpobOnem B Poccum sBisiorcs €€ HeaocTaTrodHas 00eCIeYeHHOCTh
WH)KEHEPHBIMU KaJIpaMU ¥ HU3KHH CTaTyc WHXeHepHOoro oopazoBanus. Ceifuac HEOOXOIMMO BECTH
nomynspu3anuio npodeccun uHxKeHepa. MHTEHCHMBHOE HCIIONB30BaHUE POOOTOB B OBITY, Ha
MPOU3BOACTBE U MoJie 6051 TpeOyeT, YTOOBI MOJIb30BATENN 00J1a/1alIi COBPEMEHHBIMU 3HAHUSIMU B
o0nactu ympaBieHuss poOOTaMH, 4TO MO3BOJIUT Pa3BUBATh HOBbIE, YMHbIE, Oe30macHble U Oojee
NPOJIBUHYTHIE ABTOMATH3UPOBAHHBIE CHUCTeMbl. HeoOXommmo NpHBHBATH MHTEPEC yUaIIUXCA K
00nacT pOOOTOTEXHUKH U aBTOMAaTU3UPOBAHHBIX CHCTEM.

Taxke AaHHas mporpaMma JacT BO3MOKHOCTH IIKOJIBHUKAM 3aKpernuTh M MPUMEHUTh Ha
MPAKTHKE TOJYyYEHHbIC 3HAHUS 110 TaKUM JUCLUUIUIMHAM, KaK MaTeMaThka, (pu3nka, "HPOpMaTHKa,
TexHonorus. Ha 3aHATUSX 1O TEXHUYECKOMY TBOPYECTBY YyYallHeCcs CONPUKACAIOTCA CO
CMEKXHBIMH 00pa30BaTeNIbHBIMU 00JAacTAMH. 3a CYET HCIIONB30BAHMS 3araca TEXHUYECKHX
MOHSATUM U CIEUUAJbHBIX TEPMUHOB PpACHIMPSAIOTCS KOMMYHHKATUBHbIE (YHKIHUU S3bIKA,
YOIyOJSIOTCS BO3MOXHOCTH JIMHTBUCTUYECKOTO pa3BUTHs oOydaromierocs. JlanHHas mporpamma
MO3BOJIIET CO3/laTh YHUKAJIbHYIO 00pa30BaTeiIbHYIO Cpeay, KOTOpas CIOCOOCTBYET Ppa3BUTHIO
MH)XEHEPHOr0, KOHCTPYKTOpCKoro MsinuieHus. B mponecce paboret ¢ LEGO EV3 yuenuxku
MPUOOPETAIOT OMBIT PEUICHHs] KaK TUIOBBIX, TaK M HEMIAOJIOHHBIX 33/1a4 MO KOHCTPYHPOBAHUIO,
IporpaMMUpOBaHuI0, cOopy naHHbIX. Kpome Toro, pabora B KOMaHIE CHOCOOCTBYET
(GOpMUPOBAaHUIO YMEHHUS B3aUMOEHCTBOBAaTh C COy4YEHHUKaMH, (HOpMYyIUpOBaTh, aHAIU3UPOBATh,
KPUTHYECKH OI[CHUBATh, OTCTANBATH CBOU HJIEH.

Ileoazozuueckas uyenecoodpasnocmy npozpammsl OPUCHTUPOBAHA HAa  BBINOJHEHHE
TpeOOBaHUN K COAEP)KAHUIO JIOTIOJIHUTEIBHOM JEsTeIbHOCTH UIKOJIBHUKOB, a TaKkKe Ha
MHTETPAIMIO U JIOTOJIHEHUE COJEpKaHusl MpeIMeTHBIX nporpaMM. KoHcTpynpoBaHue poOOTOB —
3TO0 TpeOoBaHHWE BpeMeHU. [l CEerogHSAIIHUX MPOJABHUHYTHIX IIKOJIBLHUKOB 3TO BOCTpPEeOOBaHO,
UHTEpeCHO. JleTH — HEyTOMHUMBbIE KOHCTPYKTOPBI, MX TEXHHUYECKHE PELICHHS OCTPOyMHBI U
opurnHanbHel. OueHb Ba)XXHO BOBpPEMsl  ONpEIENUTb, HANPAaBUTh M Pa3BUBaThb TBOPUYECKUI
TEXHUYECKUN NMOTEHIIUAJ JIeTel, IPEeJOCTaBUTh BCE BO3MOXKHOCTHU JUIsl (JOPMUPOBAHUS U PA3BUTHUSA
UX MHXEHEPHOrO MBIIUIEHUS M MpodeccruoHalIbHON OpHeHTauuu. Mojenu, KOoTopble, coOuparoT
JIeTH, CIyXaT OTIMYHBIM OOydalollMM MaTepuanoM. YueOHble 3aHATHS MO POOOTOTEXHMKE
CHOCOOCTBYIOT Pa3BUTHIO JETCKOIO BOOOpaKEHHMS U TBOPUECKUX CIIOCOOHOCTEH, HAKOIUICHHUIO
MOJIE3HBIX 3HAHUH, POPMHUPOBAHHIO AOCTPAKTHOTO U JIOTHYECKOTO MBIIUICHUSI, KOHCTPYKTOPCKHUX,
WHXEHEPHBIX W OOIleHay4YHbIX HaBBIKOB. [lomoraroT mo-apyromy HOCMOTPETh Ha BOIPOCHI,
CBSI3aHHBIE C W3YyYCHHEM ECTECTBEHHBIX HayK, MH()OPMAIIMOHHBIX TEXHOJOTHH W MaTeMaTHKH.
CriocoOCTByeT pa3BUTHIO pPEYH, MPOCTPAHCTBEHHOW OpHEHTAIMM, OOECIEUMBAIOT BOBJICUCHUE
yUaIIUXCsl B HAyYHO-TEXHUYECKOE TBOPYECTBO U JAIOT BO3MOXKHOCTH 10 MAaKCUMyMY pean30BaTh

TBOPUYCCKHE CIIOCOOHOCTH. AKTyaJ'IBHO BOCIIMTAHUC JIMYHOCTU C KPCAaTUBHBIM MBIINIJICHUCM,



oOmamaromeil 6a30BBIMM TEXHHYECKHMMH YMEHHSIMHM, HO  CIOCOOHOM  NPUMEHHTh HX B

HECTAaHJIapTHOU CHUTYyalUH.

Omauuumenvnsie 0coOeHHOCMU NPOZPAMMDbL

B nmnpouecce Teopernyeckoro oOy4eHHS BOCHMTAHHUKM 3HAKOMATCS C Ha3HAu€HHEM,
CTPYKTYpPOl W YCTPOWCTBOM pOOOTOB, C TEXHOJOTHUYECKUMH OCHOBAaMH COOPKM M MOHTaXa,
OCHOBaMM BBIYMCIUTEIBHOW TEXHUKH, CPEACTBaMHU OTOOpakeHHs uHpopmaruu. IIporpamma
COZIEP)KUT CBEICHUS 110 UCTOPUU COBPEMEHHOM AMEKTPOHUKH, MH)OPMATUKU U pOOOTOTEXHUKH, O
BE/lyILMX YUYEHBIX M MH)KEHEepax B 3TOM 00JIaCTH M UX OTKPBITHSX C LIE€IbI0 BOCIIUTAHUS UHTEpeca
yyamuxcss K NpodeccHoHaIbHON NesTeTbHOCTH, HANpaBICHUSIM pPa3BUTUS M TEPCHEKTHBAM
poboTtorexHuku. [Iporpamma BKIIIOYAaeT MPOBEACHUE MPAKTUKYMa HAaYWHAIOIIETO POOOTOTEXHHKA,
BKJIIOYAIONIETO  [POBEAECHUE  J1a0OpaTOpHO-IPAKTUYECKUX, HCCIENOBATEIbCKUX  PaboT U
IPUKJIAJHOTO NMPOrpaMMHUpOBaHus. B Xozxe crenuanbHbIX 3aaHUil BOCIMTAHHUKU IPUOOpETaroT
o0IIe-Tpy/IoBbIC, CHEIHATbHBIE W MPO(PECCHOHATBHBIE YMEHUS M HABBIKA 1O COOPKE TOTOBBIX
poOOTOB, X MPOrpPaMMHUPOBAHUIO, 3aKPEIUIsiEMbIE B Tpolecce pa3padboTku npoekra. Conepxanue
NPAaKTUYECKUX PAaOOT M BUIBI MPOEKTOB MOTYT YTOYHSATHCS, B 3aBHCHMOCTH OT HAKIOHHOCTEH
yyalluxcs, HATMYus MaTepuanoB, CPEICTB U Jp.

Jlis peanu3anuu mporpamMMbl UCHOJB3YIOTCS 0Opa3oBaTebHbIE KOHCTPYKTOpHI (upmbl Lego,
koHcTpykTop LEGO MINDSTORMS Education EV3. On mnpeacraBmser coboit HabOp
KOHCTPYKTHBHBIX JIeTalieil, TO3BOJIIONMX cOOpaTh MHOTOYHCICHHBIE BApHUAHTHI MEXaHH3MOB,
Ha0Op JIaTYMKOB, IBUTATENU U MHUKpokKommbiorep EV3, koTopblil ynpasiseT Bcell MOCTPOSCHHOMH
koHcTpykiue. C koHcTpykropoM LEGO MINDSTORMS Education EV3 uger neobxomaumoe
pOrpaMMHOE OOecreyeHue.

[IpoctoTa B NOCTPOGHHWHM MOJEIM B COYETAaHMM C OOJBIIMMHU KOHCTPYKTUBHBIMHU
BO3MO)KHOCTSIMU KOHCTPYKTOpA MO3BOJISIOT JETSAM B KOHIIE 3aHATHS YBUJETh CACTaHHYIO CBOUMHU
pYKaMu MOJEJb, KOTOpasi BHIMOJHSET ITOCTABICHHYIO MU K€ caMUMH 3anady. [Ipu mocrpoennn
MOJIETTN 3aTParuBaeTCsi MHOYKECTBO MPOOJIEM U3 pa3HBIX 00JIaCTel 3HAHUS — OT TEOPHH MEXaHUKH
JI0 TICUXOJIOTHH.

Aopecam npozpammuol

[Tporpamma mpenHasHaueHa g oOywaromuxcst 10-17 ner. B KpyKOK NpUHHMAIOTCS BCe
KENalollie  ydyalluecs, YBJICUCHHbIE TEXHHYECKHMM TBOPYECTBOM, JIIOOSIIME TBOPHTb,
MHTEPECYIONHecss HOBUHKAMH POOOTOTEXHHKH, 0€3 TpeIBapHTeNbHBIX HchbITaHui. KomndecTBo
oOyuatonuxcst 10 15 yenosek. Ilporpamma paccuntaHa Ha JeTeil pa3HOTO ypOBHS DPa3BUTHS,
BO3MO)KHO 00yuYeHHeE AeTeil ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMH 3/10POBbSI.

YpoBeHb NporpamMmbl, 00beM U CPOKHU peain3aluu.
YpOBeHb MTPOrpaMMEI - Oa30BBIN.

[Iporpamma paccuntana Ha 1 rox oOyuenus. Ha uyuenue mporpammsl OTBOIUTCS 68 4acoB.



®opma 00y4eHH: OUHAsI.

Pe:xxuMm 3aHATHI: 3aHATHUS NPOBOAATCS 2 pas3a B Heneno no 1 uvacy. IlpogomxurensHOCT
oJHOro 4yaca coctanisieT 40 MUHYT.

Oco0eHHOCTH OpraHu3anMu 00pa30BaTeIbHOIO NPOLECCA: COCTAB IPYIIbI HA IPOTIKECHUU
W3YYEHHUS NPOTrpaMMBbl MMOCTOSHHBIN. BO3MOXKHO 3aunciieHne B 00beAMHEHNE YUALUXCS B TCUCHHE
y4eOHOT0 rojia mocie codece0BaHus MM TECTUPOBAHMUS.

dopmMa W BUABI 3aHATHA 1O TPOrpaMMe CHOCOOCTBYIOT (DOPMHPOBAHUIO HABBIKOB
CaMOCTOSITEJIBHOW HCCJIEI0BAaTENbCKOW JEATEIBHOCTH M CO3JaHUI0 KOHEYHOIO NPOAYKTa —
npoekta. s JOCTHXKEHHUS pe3ysibTara MpPOBOAATCA MPAKTUUYECKHE M TBOpYECKHE pPaloThl,
JIEJIOBBIE U POJIEBBIE UTPHI, IIOJIEBBIE 3aHATHS U SKCKYPCHUU.

1.2 lean u 3aaa4un

Ileny npozpammer: oOyueHHe OCHOBaM POOOTOTEXHHKH H NPOTPaMMHpOBaHUs, (OPMHUPOBAHUE

HABBIKOB KOHCTPYHUPOBAHUS, MOJEIMPOBAHUS U aBTOMATUYECKOTO YIIPABICHUS POOOTAMHU.

3aoauu npozpammol:

JIn4HOCTHBIE

K TMYHOCTHBIM 3a1a4aMOCBOEHUS Kypca MOKHO OTHECTH:

— chopMUpPOBATh KPUTUYECKOTO OTHOIICHUS K HH(OpMAIIUU 1 U30UPaTEeIbHOCTH €€ BOCTIPUSTHUS;

— c(opMUPOBATh OCMBICIIEHUSI MOTHBOB CBOUX J€UCTBUM ITPU BBIIIOJHEHUH 3a/1aHUN;

— pa3BUTH JIFOOO3HATENFHOCTH TP BBIIOJHEHUU Pa3HOOOpa3HBIX 3a/1aHUi;

— pa3BUTh BHUMATEJIbHOCTH, HACTONYMBOCTH, LEJIEyCTPEMIICHHOCTH, YMEHHE IpPEeo0sIeBarh
TPYAHOCTH.

MeranpeamerHbie

KoMMyHUKaTHBHBIE YHUBEpCATIbHBIE YUEOHBIE 1EHCTBHSL:

— copMupoBaTh yMEHUS CIyLIaTh U TOHUMATh JPYTUX;

— chopmMHupoBaTh U OTPAOOTKA YMEHHUSI COTTIACOBAaHHO padOTaTh B KOJUIEKTHUBE;

— cpopMupOBaTh YMEHUS apIyMEHTUPOBATh CBOIO TOUKY 3PEHUS;

— copMUpPOBaTh YMEHHUS YIIPABIATH MOBEACHUEM MapTHEPAa — KOHTPOIIb, OLICHKA, KOPPEKILIUSI €ro
JEWCTBUU.

[To3HaBaTenbHbIE YHUBEPCAIbHbIE yUeOHbIE JeHCTBUS:

— copMUpOBaTh YMEHHS HAXOAUTbPA3HOOOpa3HbIe CIOCOOBI PELIEHUs 3a]1a4;

— cpopMupoOBaTh yMEHUS YCTaHABIMBATH OTHOIICHUS MEX/Ty SJIEMEHTaMU CHCTEMBI;

— copMUpPOBaTh YMEHHMSI BBLIEATH CYIIECTBEHHbIE MPU3HAKU CHUCTEMBbI U aOCTparupoBarbCs OT
HECYIIECTBEHHBIX;

— copMupOBaTh yMEHHUS COCTABJIATH AJITOPUTMBI M BUJOM3MEHATH HU3C YYETOM 3aJJaHHBIX
YCIIOBHI;

— chopMUpPOBaTh YMEHUE MOACTUPOBATH U MIPEOOPA30BHIBATH OOBEKT.



PerynstuBHbIE YHUBEpCAIbHBIE YIeOHBIC IEHCTBUS:

— chopMuUpoOBaTh YMEHHS TMPOSIBIATH MO3HABAaTEIbHYI0 HMHULMATHBY B Y4YeOHOM Ipoliecce; —
chopMupOBaTh YMEHUS IJIAHUPOBATh U OPraHU30BBIBATH CBOIO JIEATEIBHOCTDH ISl 10 CTUKCHHUS
LEJH;

— chopMUpOBaTh YMEHUSI OLICHMBATH IMOJYYEHHBIH TBOPYECKUH MPOAYKT U COOTHOCHUTH €ro C
HayaJIbHbIM 3aMBICIIOM.

IIpeamerHbie

Ilepevlii yposenvb— cpopmuposams y 06yyaowuxcs:

— OCHOBHbI€ MTOHATHUSI POOOTOTEXHUKH;

— OCHOBHI AJITOPUTMHU3AIIHH;

— YMEHUS aBTOHOMHOTO IPOTPaMMHPOBAHHS;

— OCHOBBI IporpammupoBanus B cpeae LEGO EV3;

— YMEHHUS TMONKIOYAaTh W HCIOJIb30BaTh JAT4YWKH W JIBUTATeNM; — HAaBBIKK pPabOThI ¢
WHCTPYKLUOHHBIMU KapTaMHU.

Bmopoti yposenb— nayuume obyuarowuecs:

— KOHCTPYUPOBaTh Pa3IMIHBIC MOJICTH POOOTOB;

— CO3J1aBaTh MPOTPAMMBI JIUIS PEIICHUS 3a71a4;

— UCTOJIb30BaTh JATYMKHU U IBUTATEIIH JIJISl PEUICHHs] IPOCTEHUIIUX 3a/1a4.

Tpemuii yposenb— Hayyumv 00y4arOuuecs:

— UCTOJb30BaTh  JAaTYMKH W  JIBUTaTeIM B  CIOXKHBIX 33Ja4ax, [MPeayCMaTPUBAIOIINX
MHOTOBapUAHTHOCTD PEIICHUS;

— CO3J1aBaTh W 3aMIUIIATH TBOPUYCCKHUE MPOCKTHI.

1.3 Coaepixanue nporpamMmbl
YueOHblii M1aH

Ne HaunMeHoBaHMe pa3iesioB U TeM Bcero yacos Teopus /mpakTuka
1 |BBezneHue B pOOOTOTEXHUKY 4 2/2
2 |KoHcTpymupoBaHue 18 14/4
3 |IlIporpammupoBanue 24 12/12
4 |IIpoekTHast JeATeNbHOCTh B MAJIBIX TPYIIIAax 22 14/8
BCEI'O 68

Coneprxkanue yueOHOro miana Beognoe 3ansitue
Hctopust mosiBneHus: TepMuHa «pobor». I[lepBble MexaHMuYecKHe HWIpPYIIKH. ABTOMAaTHYECKHE
ycrpouctBa. Kyknsl-anapounssl JK. Bokancona, [Isepa n Anpu Jlpo.
OCOOEHHOCTH yCTPOMCTBA U U3TOTOBICHHSI TPOCTEHIIINX MEXaHUYECKUX UTPYIIIEK.

Ilpakmuueckaa pabdoma: TPOEKTUPOBAHWE U H3TOTOBJICHHE MPOCTEHIIMX MEXaHUYECKUX
urpyuiek. «Opranbl 4yBCTB» po0OOTOB




«Opransl 4yBcTB» po060TOB. OCOOEHHOCTH yCTPONCTBA M M3TOTOBJICHUSI «OPTaHOB 3pEHUs, CIIyXa,
OCSI3aHMS» JUIsI MOJIENIN poboTa.

Ilpakmuueckaa paboma: KOHCTPYHPOBAHHE M M3TOTOBJIEHHE NMPOCTEHIINX «OPraHOB 3PEHUS» U
«OpPraHoB CIIyXa» C UCIOJIb30BAHUEM HaOOPOB THIA «DIEKTPOHHbIE KYOUKI».

HrpoBbie aBTOMaTHYECKHUE YCTPOiicTBA

Knaccugpukanuu 31€KTpOHHBIX WIP U UTPYHIEK. DK3aMEHAaTOpbl M TpeHakEpbl. OCOOCHHOCTH
YCTPOMCTBA U U3rOTOBJICHUS IPOCTEHIINX AEKTPOHHBIX UTP U UTPYLIEK.

Ilpakmuueckaa paboma: W3TOTOBICHUE TNPOCTEHIIMX 3JIEKTPOHHBIX WIP U WIPYIIEK C
UCTIOJIb30BaHUEM JIeTalel U y3J0B HAOOpOB THUIA « DIEKTPOHHBIC KyOHKI».

JABuskynuecsi podoThI

OcoOeHHOCTH M CHOCOOBI TEepeABIDKEHHsT B Tpupone U TexHuke. OCOOEHHOCTH YCTpoOicTBa
UCITIOJIHUTENIBHBIX MEXaHU3MOB, OOECIEUMBAIOUINX IEPEeIBUKEHUE TEXHUYECKHX YCTPOMCTB IO
TBEPION MOBepXHOCTH. OCOOEHHOCTH YCTPOICTBAa M M3TOTOBJIECHUS Pa3IMYHbIX JABHUrarenen Juis
Mojienelt poOoToB.

Ilpakmuueckasa padoma: TPOESKTUPOBAHUE M HU3TOTOBJIEHUE MEXAHM3MOB JBUraTelied Ui
Mojesnel poOoToB.

Oco0eHHOCTH yCTPONCTBA M M3TOTOBJIEHHUS MCIOJHUTEIbHBIX MEXaHU3MOB /1JI51 MO/IeJIN
podota

Knaccugukamus HCTIOTHUTETBHBIX MEXaHU3MOB T10 IPUHIIUAITY JEHCTBUS, 10 (PYHKIIMOHAIEHBIM U
KOHCTPYKTHBHBIM ITpu3HakaM. OcOOEHHOCTH YCTPOHCTBa MEXaHU3MOB, 00€CIIEUNBAIOIINX
NIepe/IBIKEHIE MOJIETH (IIaroBbIe, IT'yCEHUYHbIE, KOJIECHBIE MEXaHU3MbI) 1 MEXaHW3MOB 3aXBaTa
(THEBMO-, ANIEKTPO-, THIPOMEXAHU3MBI U JIp.).

Ilpakmuueckaa pabdoma: TIPOEKTUPOBAHME M H3TOTOBJIEHUE MPOCTEHIINX HCHOIHUTEIBHBIX
MEXaHU3MOB MOJIEIH POOOTa.

«IIpodeccun» podoToB

Paznuunsie «npodeccun» podotos. [IpomelneHHsle po6oTel. PO60THI-HCcCIeq0BaTeNN KOcMOca 1
OKEaHCKUX ITyOuH.

[Tytn co3maHus HMCKYCCTBEHHOTO MHTEIeKTa B OyayumieM. [lepcrieKTUBBI MPaKTHUECKOTo
UCIIOJIb30BaHMsI POOOTOB.

Ilpakmuueckaa padoma: TOATOTOBKA U IIPOBEICHHE KOHKypca (aHTAaCTUYECKHX MPOEKTOB
poOOTOB.

ITpoMbInIeHHBIA JM3aliH M TEXHUYECKas ICTeTHKA B 0(popMiieHHH Moaesiel po00TOB 3aKOHBI
KpacoThl M MX MposiBIeHUs B odopmieHnn mozesneil poOoros. [loaroroBka KOHKypca FOHBIX

JI3aHEPOB.

Ilpakmuueckan padoma: KOHKYPC IOHBIXTU3AIHEPOB.



HroroBasi koHdepeHuusi M BbIcTaBKa pador yuyamuxcsi I[lonBeneHue HTOroB padOTHI

yuamuxcsi. [lomroroBka moknanoB, pedeparoB, MPUCTCHIOBBIX MaTepUajOB JiI HTOTOBOM

KOH(EepeHIMU. 3aBepIlieHne CO3JaHus Mojeleld poOOTOB MJisi UTOTOBOM BhICTaBKU. [loaroroBka

TEXHUYECKOM TOKYMEHTAI[MH K U3rOTOBJIEHHBIM MozelsiM. OgopmileHrne TOMEIIeHHSI BBICTABKH.

Ilpakmuueckaa pabdoma: TIpoBelcHWE KOH(MEPEHIIMM W BBICTABKH Iydmmx paboT neredt W,

BO3MOXKHO, pa0oT reaarora.

1.4 IIlnanupyemble pe3yJibTaThbl

JInuHOCTHBIC

K IM4HOCTHBIM pPE3y/IbTaTaMOCBOEHUS Kypca MOXKHO OTHECTHU:

— ¢opMUpPOBaHUE KPUTUYECKOTO OTHOIICHUS K HH(OpMAIIMN U U30UPaTEIbHOCTU €€ BOCTIPUSATHUS;

— (hopMUPOBAHUE OCMBICIICHUSI MOTHBOB CBOMX JCHCTBHIA ITPH BBHIITOJHECHUU3AaHHIA,

— pa3BuUTHE T10003HATEIHLHOCTH MIPH BBHITIOTHEHUH Pa3HOO0Pa3HBIX 3a/1aHUM;

— pa3BUTHE BHUMATEIbHOCTH, HACTOWYMBOCTH, LEJIEYCTPEMIIEHHOCTH, YMEHME IPEO0jIeBarh
TPYIHOCTH.

MeTanpeaMeTHbie

KoMMyHUKaTHBHBIE YHUBEPCAIbHbBIE YUEOHbIE IEHCTBUS:

— ¢hopMUpOBaHUE YMEHUS CIyIIaTh U IOHUMATh JPYTHUX;

— ¢opMupOBaHHE U OTPAOOTKA YMEHHS COTTIACOBAHHO pabOTaTh B KOJJICKTHBE;

— ¢opMUpOBaHUE YMEHUS apTYMEHTUPOBATh CBOIO TOUKY 3PEHUS;

— (hopMHpOBaHUE YMEHHUS YIIPABJIATH MOBEJACHUEM MapTHEPA — KOHTPOJIb, OIICHKA, KOPPEKIIHS €T0
JEACTBUU.

[To3HnaBarenbHBIC YHUBEpPCATIbHBIC yUeOHbBIE NEHCTBUS:

— (hopMUpPOBaHUE YMEHUS HAXOAUTh pa3HOOOpa3HbIe CIIOCOOBI PEeLIeHUS 3aay;

— ¢hopMUpPOBAaHUE YMEHUS YCTAHABIMBATH OTHOIICHUS MEXK/TY 2JIEMEHTAMU CUCTEMBIL;

— (hopMHpOBaHHUE YMEHHS BBIJCISTH CYIIECTBEHHBIE MPU3HAKU CUCTEMBlI M aOCTParupoBarbCsi OT
HECYIIECTBEHHBIX;

— ¢hopMUpPOBaHUE YMEHHUSI COCTaBISATh AITOPUTMBI M BUIOWU3MEHATH UX C Y4YETOM 3aJaHHBIX
YCIIOBH;

— ¢hopMUpOBaHUE YMEHUE MOAECTUPOBATh U MPEOOPA30BLIBATH OOBEKT.

PerynstuBHbIE YHUBEpCAIbHBIC yUeOHBIE TEHCTBUS:

— ¢opMUpOBaHUE YMEHHS TMPOSBIATH IMMO3HABATENbHYI0 HWHHUIIMATHBY B Y4eOHOM TIpoOIecce; —
(dbopMupoBaHrEe YMEHUS TUIAHUPOBATh M OPTaHU30BBIBATH CBOIO JEATEIBHOCTD NS IOCTHKECHUS
LeH;

— ¢hopMUpOBaHUE YMEHUSI OLIEHWBATh IOJYYEHHBIH TBOPYECKUU MPOAYKT M COOTHOCUTH €ro ¢
HayaJbHBIM 3aMBICIIOM.

IIpeamerHbie

B pe3yabrare uzydyeHusi Kypca yqamuecs J0J1KHbI:



3HATHL/MIOHUMATD

® POJb U MECTOPOOOTOTEXHUKH B KU3HH COBPEMEHHOTO O0IIECTBa;
® OCHOBHbBIE CBE/ICHUE U3 UCTOPUH pa3BUTUsI poOOTOTEXHUKHU B Poccuu u mupe;
® OCHOBHBIX MOHATUSA POOOTOTEXHUKH, OCHOBHBIC TEXHUUYECKHE TEPMUHBI, CBSI3aHHBIE C

MpoIeccaMy KOHCTPYUPOBAHUS M IPOTPAMMHUPOBAHUS pOOOTOB;

e TpaBUiIa U MEPHl OE30MACHOCTH MPH paboTe C AMEKTPOMHCTPYMEHTAMU;

e o0miee yCTpOHCTBO M MPUHLUIIBI ACHCTBHS POOOTOB;

® OCHOBHbIE XapaKT€PUCTUKU OCHOBHBIX KJIaCCOB pOOOTOB;

e OO0NIyI0 METOJUKY pacueTa OCHOBHBIX KHHEMATHYECKUX CXEM;

® TOPSI0K OTHICKAaHUS HEUCTIPABHOCTEH B pa3IMYHBIX POOOTU3MPOBAHHBIX CHCTEMAX;

® METOIUKY ITPOBEPKH pab0TOCIOCOOHOCTH OTAEIbHBIX Y3JIOB U J€TaJeH;

® OCHOBBI IOMYJIIPHBIX SI3BIKOB IPOIPaMMHUPOBAHUS;

e [@paBWia TEXHUKH O€30maCHOCTH TMpu pabore B KaOMHETE OCHAIIEHHBIM

AIIEKTPOOOOPYIOBAHHEM;

® OCHOBHBIE 3aKOHBl JJEKTPUYECKUX ILI€Mel, mpaBuia OE30MaCHOCTH NIpuU padoTe C
NMEKTPUUECKUMHU LIETISIMU, OCHOBHBIE PAIMOIEKTPOHHBIE KOMIIOHEHTHI;

e ompeneneHus POOOTOTEXHHYECKOTO YCTpOiicTBa, Hambojiee pacnpoCTpaHEHHBIE
CUTYaIllH, B KOTOPBIX TPUMEHSIOTCSI pOOOTHI;

® UMETh IMPEJACTaBICHUS O TEpPCHEKTUBAaX pPAa3BUTHUS POOOTOTEXHUKU, OCHOBHBIE
KOMIIOHEHTBI TPOTPaMMHBIX CpEN;

® OCHOBHBIE MPUHIUIB KOMIBIOTEPHOTO YIPABICHMS, HA3HAUEHUWE W TMPUHIUIIBI
paboThl 1IBETOBOTO, YJIBTPAa3BYKOBOIO JlaTUMKa, JaTdyuKa KacaHMsl, PpPa3IMYHBIX
HCIIOJTHUTENIbHBIX YCTPOUCTB;

® pa3NMYHbIE CIOCOOBI Mepelayl MEXaHMYECKOro BO3AEHCTBHS, DPa3IUYHBbIE BHJIBI
11accy, BUJbl M HA3HAUEHUE MEXaHUUECKHUX 3aXBaToB; YMeETh

e coOuparhb mpocTeiine MoaeNu ¢ ucnoib3zoBanuem EV3;
® CaMOCTOSTEIbHO MPOEKTUPOBATH U COOMPATh M3 TOTOBBIX JeTallel MaHUIYJIATOPbI U

POOOTOB Pa3IMYHOTO HA3HAYCHHS;

® HCIIOJIb30BaTh AJI MPOTrpaMMHUpOBaHUS MUKpokommbioTep EV3 (mporpammupoBarhb
Ha qucruiee EV3)

e BIAJECTh OCHOBHBIMU HaBbIKaMH pabOThl B BU3YaJIbHOM cpeie MporpaMMHpOBAaHMS,
MPOrpaMMHUpPOBaTh CcOOpaHHbIE KOHCTPYKIMHM IO 3aJayd HayalbHOTO YpPOBHS
CIIO’KHOCTH;

e pa3pabaTbiBaTh M 3alMCBhIBaTh B BU3YaJbHOH Cpele MPOrpaMMHpPOBAHUS THUIIOBbIE
yTnpaBiieHUs] poOOTOM

® TI0JH30BATHCSI KOMITBIOTEPOM, MPOTPAMMHBIMHU TNPOAYKTAMH, HEOOXOAMMBIMHU IS

o0y4eHus Iporpamme;
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e moaOupaTh HEOOXONWMBbIC IAaTYMKH W HCIOMHHUTEIbHBIE YCTPOMCTBA, COOMpATh
IpOCTEHIINe YCTPOWCTBA C OJHMM WJIM HECKOJIbKHMMH JaTdYuKaMH, COOUpaTth M
OTJIAXXHUBATh KOHCTPYKLUH 0a30BBIX POOOTOB

® TPaBWIBHO BBIOMpATh BUJ MEpeJadyll MEXaHWYECKOTO BO3ACHUCTBHS JUIS Pa3IMYHBIX
TEXHUYECKUX CHUTyallud, cOOMparh JAEHCTBYIOIIME MOJEIM POOOTOB, a TaKXKe HX
OCHOBHBIE Y3JIbI U CHCTEMBI

® BCCTHU MHAUBHUAYAJIBbHBIC U I'PYIIIOBBIC UCCIICA0BATCIbCKUEC pa60TI>I.

1. 5 Kanennapubliii yueOHbIH rpapuk

peanu3aluu J0MOJIHUTEILHON 00111e00pa3oBaTeibHOM 00IIepa3BUBAOIICH TPOTPAMMBI

«MonenupoBanue poOOTOBY

Ha Jdara nayana | Jlara Bceero KosuvecTBo Pexxum

____y4eOHbIHi | O0Oy4eHHS MO | OKOHYAHUS yueOHBbIX YueOHBbIX 3aHATHH

roj nporpamme o0y4yeHHs Mo He/eNb 4acoB

I'ox o0yuenus nporpamMme

1 ron 36 68 2 pa3a B HEJIeJO
no 1 akan. yacy

Paznen 2 «Kommiekc opraHu3aliiOHHO-TIeAaroruH4ecKux ycJI0BHid,
BKJIIOYAKOIIMHI (OpMBI aTTECTALNI)
2.1. YciaoBusipeaausanumn
Komnbsrotep [u1s eparora; NpoeKTop; HMHTEpaKTUBHAs J10CKa;
nerckue HoyTOyku — 10 mTyk; koHcTpykTop LEGO Mindstorms
EV3 —4; nporpammuoe ob6ecnieduenne LEGO
EducationMindstormsSoftware; KOMIUIEKT 3aTaHUMA.

KaapoBoe o0ecnieuenue: 17151 yCIEIIHOTO PEIICHUS IOCTABICHHBIX B IPOTpaMMe 3aj1a4d
TpeOyeTcs meAaror, yMeno UCnolb3yroumii addextuBHbie HOopMbI pabOTHI, UMEIOIINIA TBOPUYECKOE
OTHOIIIEHHE K 00pa30BaTeIbHOMY MPOIIECCY.

[lemaror AOMKEH WMETh COOTBETCTBYIOIEe OOpa3oBaHHWE: Iemarormueckoe. JIMYHOCTHBIE
XapaKTepUCTUKHU JIOJDKHBI COOTBETCTBOBATh TpeOOBaHUAM crneuupukd paboThl € JETbMHU:

KOMMYHHUKATUBHOCTb, I[OGpO)KeJ'IaTeJIBHOCTB, negarorndycckasa 3TuKa, akTuBHOCTD.

2.2. ®opmMbI aTTECTALMU
OCHOBHOU TIPOIIEAYPOH UTOTOBOM OLIEHKU JTOCTUKEHHS PE3YJIBTATOB SIBJISIETCS BHICTaBKa.
Dopmbt KOHMPOJIA.
- CO6€CCI[OBaHI/ISI, I/IHIII/IBI/II[yaJIBHBIe KOHCy.]IBTaI_II/II/I, GCCGIIEI, TCCTI/IpOBaHI/Ie nu aHKCTI/IPOBaHI/Ie,

Ha6J'IIOI[eHI/I5[, HUTOI'OBBIC 3aHATHA.

11



Dopmbl N00BeOeHUsI UMO208 Peanu3ayuu NPOSPaAMMbL.
[TpoBOAMTCS UTOTOBASI ATTECTAIMS — BHICTABKA TOCTHKCHUH.
2.3. OneHo4YHbIe MaTepHAIbI

Jns  ompeneneHuss JOCTIDKEHHH yYaIIMMUCS —IUIAHHPYEMBIX — PE3YJIbTaTOB  HMCIIOJIB3YIOTCS

CJICAYIONINE JUATHOCTHYECKNE METOINKH:

- CaMOCTOsITENIbHAs paboTa.

- TBOpUECKas paboTa,

- y4acTue B BBICTaBKaX, KOHKYpPCax,

- TBOPUECKUH OTYET,

OrneHouHasi JeSTEIBHOCTh PEaI3yeTcsl MOCPEACTBOM H3yUeHHsI 00pa30BaTeiIbHBIX PE3yJbTaToB,

JEMOHCTPUPYEMBIX YYaIUMHCS.

2.4. MeTonuyeckue MaTepuaJbl
Onucanue MeTO10B 00y4eHMS:

ObvsicHUMENbHO-ULTIOCMPAMUBHBLLL MemOo0 00yYeHUs

- yyamuecsi TOJyd4aroT 3HaHUs B Xoie Oecembl, OOBSCHEHHMs, AMCKYCCHU, W3 Y4eOHOW WM
METOJIMYECKOM JINTEPATYPBI, YEPE3 IKPAHHOE TTocoOue. PenpodykmuseHwiii Memoo 00y4ueHus

- ICITEIBHOCTh YYAIIUXCS HOCUT aJIrOPUTMUYCCKUI XapakTep, padoTa BBIMOJHACTCS 10
WHCTPYKIHUSM, MPEIIHCAHUSAM, MTPABHJIAM B aHAJOTHYHBIX, CXOJHBIX C MOKa3aHHBIM 00pa3loM
CUTYyaIUsX.

Memoo npobremnozo uznoxcenus 8 00yyeHuu

- IpeKJe 4YeM H3jararb Marepuai, TMepel Y4YalluMHCS HEOOXOIWMO TOCTaBUTH MPoOIeMy,
chopMyTupOBaTh IO3HABATENLHYIO 3a7ady, a 3aTeM, pPAacKpbIBas CHUCTEMY JOKa3aTelbCTB,
CpaBHUBAs TOYKH 3PEHHS, PA3IUYHBIE MOAXOMBI, TOKa3aTh CIOCO0 pEIIeHUs MOCTaBICHHOM
3a/1aud. Ydamuecs CTAaHOBATCS CBUACTENSIMU U COyYaCTHUKAMH HAyYHOTO MOKCKA.

Yacmuuno-noucKkoswlil, Uiy 36PUCMULECKUTE MeMOO 00yUeHUs

- 3aKJTFOYACTCS B OpraHU3allid AKTHBHOTO TIOWCKA pEMICHUS BBIIBUHYTHIX B OOy4YeHWH (WM
CaMOCTOSITENIEHO C(HhOPMYIIMPOBAHHBIX ) TIO3HABATEIHHBIX 33J1a4 B XOJI€ ITOJITOTOBKH M PeaTU3aI[iH
TBOPYECKUX MPOEKTOB.

Hccnedosamenvckuii memoo o0yyeHus

- yJaluecsi CaMOCTOSITEIbHO H3y4YalOT OCHOBHBIE XapaKTEPUCTUKH TPOCTHIX MEXaHHU3MOB H
JATYUKOB, pabOTAIONIMX B MOJENH, BKIIIOYAs pblyard, 3y0uarble U peMeHHbIC Mepeaaqu, BeIyT
HAOIOICHUS U U3MEPEHUS U BBIMIOIHSIOT IPYyTHUe JeHCTBHI OMCKOBOTO XapakTepa. MHumarusa,
CaMOCTOSITEIbHOCTh, TBOPUYECKUI ITOMCK TIPOSBISIFOTCS B HCCIENOBATEIBCKOW JESITEIHHOCTH
HauboIIee MOJHO.
DopMeI OpTraHHu3aIuu 00pa3oBaTeIbHOTO mporecca - WHIWBUIyaJIbHAS,

WHJUBUIyaJIbHOTPYIIIIOBAss M TI'PYIIIOBas.
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@opMbI OpraHU3alyy Y4eOHOTO 3aHATHS - 3aIlUTa MPOEKTOB, MIpa, JIEKIUS, KMO3TOBOM IITYpM»,

HAOMIONICHNWEe, ~ ONMUMIMANa,  NPAKTHYECKOe  3aHSATHE,  TMPE3CHTalUs,  COPEBHOBAHUE.

[lemarormyeckue  TEXHOJIOTMHM - TEXHOJOTHS WHAMBHAyalM3allud OOydYeHUs, TEXHOJIOIUS

rpynmnoBoro oOy4yeHHs, TEXHOJOTHUS Pa3BUBAIOIIET0 OOYYEHHS, TEXHOJOTHUS HCCIEIOBATENbCKOM

JACATCIIbHOCTH, TCXHOJIOTHUA HpOGKTHOﬁ JACATCIIbHOCTH, TEXHOJIOI'Us HI‘pOBOﬁ

ACATCIIBHOCTH, KOMMYHUKATHBHAA TCXHOJIOIUS 06yqu1/151, TEXHOJIOI'UA KOJIJIEKTUBHOM

TBOPYECKOM  JESATENIbHOCTH, TEXHOJOTHS  pELIeHUs H300peTarenbCKuX 3ajad AJropuTM

Y4eOHOro 3aHATHS:

3aHsATHE BKIIIOYAET B €051 HECKOJIBKO 3TAIOB:

Obwas yacms: OPraHU3allMOHHBIA MOMEHT, TOCTAHOBKA TEMBI 3aHATHUSA, IPUMEHSIEMbIE METOMIBI U

npuemsbl, popma 3aHaTus. OpeaHu3ayuoHHAs CMPYKMypa.

- aKTyaJM3anus 3HaHWH, CIIOCO00B NeHCTBUS, POPMIOCTHIKECHUS PE3yIbTATOB;

- CO371aHKE MTPOOJIEMHOM CUTYallMH, BOIIPOCHI, MAaTEPUAIBL;

- IOCTAaHOBKA LIeTICH U 3a/1a4 3aHSTHS,

- OTKpPBITHE HOBOTO 3HAHWS, IPIMEHEHUE MTPUEMOB U HABBIKOB paboThI, HOpMUpOBaHHE YMEHUH,
HABBIKOB 0 U3YYEHHIO HOBOTO MaTepuaa,

- yueOHbIe JeMCTBHS MOpeaNn3aluy HeIu U 3a]a4 3aHsATUs;

- pednexcus: 00bEKTHBHAS OIEHKA JOCTUTHYTHIX PE3yJabTaToOB, paboTa Ha/l OIIMOKAMHU.

2.5 Cnucok JuTeparypsl
1. Oscanuukas, JI.YO. Kypc nporpammupoBanust pobora LegoMindstorms EV3 B cpene EV3:
u3n. Bropoe, mepepad. u gomon. / JLEO. Oscsuunkas, A.H. Oscaaumkwmii, A.Jl.
Ogcsaunkuii. — M.: «Ilepo», 2016. — 296 c.;
2. Komocos [I. I. IlepBbiii mar B poOoToTexHuky. Ilpaktukym mis 5-6 kmaccos\ JI. T.
Komnocos. — M.: BUHOM. Jla6oparopus 3Hanuit, 2012 — 292 c.
3. bnor-coobmectBo mrobuteneit pobotoB Jlero ¢ mpuMepamMu mporpamMm [DIeKTpOHHBIN

pecypc] /http://nnxt.blogspot.ru/2010/11/blog-post_21.html

4. JlaboparopHble MPAKTUKYyMbI IO IPOrPAMMUPOBAHUIO [DnexTpoHHBIH pecypc]
http://www.edu.holit.ua/index.php?option=com content&view=
category&layout=blog&id=72&Itemid=159&Ilang=ru

5. OO0pazoBarenpHas nporpamMma «BBezeHHe B KOHCTpYHpOBaHHE pOOOTOBY» M TpaduuecKuit

SI3BIK MIPOTPAMMHPOBaHUS pOOOTOB [ DNEKTPOHHBIH pecypc] /
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http://nnxt.blogspot.ru/2010/11/blog-post_21.html
http://nnxt.blogspot.ru/2010/11/blog-post_21.html
http://nnxt.blogspot.ru/2010/11/blog-post_21.html
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru

8.
9.

http://learning.9151394.ru/course/view.php?id=280#program blocks

[Ipumepsl KOHCTPYKTOPOB M MPOTPaMM K HUM [DNEKTpOHHBIN pecypc] / Pexum mocryna:

http://www.nxtprograms.com/index2.html

[Tporpammer 1uist pobota [DnekTpoHHBI pecypc] /

http://service.lego.com/enus/helptopics/?questionid=2655

Y4eOHHK 1O MPOrpaMMHUPOBaHUIO poO0TOB (Wiki) [DnexkTpoHHBIH pecypce] /

Marepuaisl caiToB

http://www.prorobot.ru/lego.php http://nau-ra.ru/catalog/robot http://www.239.ru/robot

http://www.russianrobotics.ru/actions/actions 92.html

http://habrahabr.ru/company/innopolis university/blog/210906/STEM-po6ororexHuka

http://www.slideshare.net/odezia/2014-39493928 http://www.slideshare.net/odezia/ss-

40220681 http://www.slideshare.net/odezia/180914-39396539

https://www.lego.com/ru-ru/mindstorms/fan-robots

http://4pda.ru/forum/index.php?showtopic=502272&st=20

http://www.proghouse.ru/tags/ev3-instructions
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http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/ss-40220681
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